\ N

J

Y
:’."0

w)aillg puleill p)gdi diLd
Ed nission

ducation & Training Evaluation Commn

Course Title: CALCULUS 1

Course Code: Math 101 T (Taught in English)

Program: College of sciences program which including scientific track.
Department: Department of Mathematical science

College: College of Science

Institution:

Princess Nourah bint Abdulrahman University

December 2018

- | ol ablaall
= pylaill agig @

paapliage Culy g ol 003

polall &Ll5
agalyll pglall paud




Table of Contents

AL Course TAeNtifICATION.......cciiiiiieiee ettt ns 3
6. Mode of Instruction (mark all that apPIY) ......c.ooereiiii 3
B. Course Objectives and Learning OULCOMES...........cccverveieiieireriesieseesie e 4
1. COUISE DESCIIPLION .....ecieeiietete ittt b bbbttt 4
2. COUISE MaIN ODJECTIVE. ...ttt bbbttt b e 4
3. Course Learning OULCOIMES ........c.ciueiuieieiieiteaieseeseeseeseesteeseesseessaessesseessaessesseesseesesssesseensens 4
C. COUISE CONTENT ...ttt ettt st et e e bt e e bt e sbeeanbeesneeenee s 4
D. Teaching and ASSESSIMENT ........cuiiiiiiiieiteete e 5
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment
1100 T KRS 5
2. AsSeSSMENt TaSKS FOr STUAENTS .......oiviiiiiiieiee e 6
E. Student Academic Counseling and SUPPOIt ..........ccoveiveiieiicin e 6
F. Learning Resources and FaCIlities...........ccooiiiiiiiiiiieic e 6
1.LEANMNING RESOUICTES .....uvevieiectieiteete e sttt et s et et e st e e et e et easeesaeesteeseesbeeteeneesraenneenee e 6
2. FaCIlItIeS REQUITEA........e ittt e et e e et e e eesreenneenne e 7
G. Course QUAlity EVAIUATION .......cc.ooiiiiiiiiiiiieeeeee e 7
H. Specification Approval Data .............ccceeiiiiiiiiii e 8

Araga_ul a0l M‘@
aylaiild
paasllage Cal dgi Gyall doola

auayll pglall pud

Course Specifications 1..,20:




A. Course ldentification

1. Credit hours:  3Credits (2Theoretical+2 Tutorial)

2. Course type

a. University D College Department D
b. Required Elective ’_‘

Others D

3. Level/year at which this course is offered: 1st level/ 1st year

4. Pre-requisites for this course: None

5. Co-requisites for this course (if any): None

6. Mode of Instruction

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 60 100%

2 | Blended

3 | E-learning

4 | Correspondence

5 | Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 30
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 60
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20
@
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B. Course Objectives and Learning Outcomes

1. Course Description

Functions (the concept of relationships and functions - inverse functions - the composition
function), limits (The concept of the limit of a function - theorems on limits), continuity
(definition of a continuous function - theorems on continuity), derivatives (definition of
derivative - derivatives theorem - derivative of algebraic and trigonometric functions and
inverse trigonometric functions, implicit and successive derivation - applications on
derivatives For the function — graph of functions) - Roll theory and the mean- value
theorem. Integration (definition of integration - definite and indefinite integration - some
integration methods). Use program packages such as Mathematica, MATLAB or Maple
in some scheduled topics if possible.

2. Course Main Objective
e Understanding the numerical and algebraic mathematical basics.

e Acquiring the skills of numerical and algebraic mathematics.

3. Course Learning Outcomes

Aligned
1.0 | Knowledge:
1.1 | Describe knowledge of mathematics and statistics. K1
1.2 | Outline the mathematical and statistical: foundations, principles, K2
theory, and models
1.4 | Use mathematical definitions and formulas in thinking and logical K4
processes
2.0 | Skills :
93 Appraise different methods and techniques of problem-solving, S.3
| assessing their effectiveness and applicability.
3.0 | Competence:
3.1 [ None |
C. Course Content
No List of Topics S e
Hours
1 | Function- -inverse functions-composition functions 8
2 | Limits 8
3 | Continuity 4
4 The Derivative: derivative definition- theorems on derivatives- 12
derivatives of algebraic, trigonometric and inverse functions
5 | Implicit and higher derivatives 4
6 | Roll's theorem, Mean-value theorem 12
7 | Some formulas of integration. 12
Total 60
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D. Teaching and Assessment

1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code . Teaching Assessment
Course Learning Outcomes Strategies Methods
1.0 Knowledge
Describe knowledge of Interactive
mathematics and statistics. lectures,
discussions and )
) Quizzes
conversations, )
) Mid-term exams
cooperative )
1.1 i . and final exam
learning, Guided
: Homework
discovers, e- )
) assignments
learning,
Brainstorm,
Problems solving.
Outline the mathematical and Interactive
statistical: foundations, lectures,
principles, theory, and models discussions and :
) Quizzes
conversations, ]
. Mid-term exams
cooperative )
1.2 i . and final exam
learning, Guided
: Homework
discovers, e- )
) assignments
learning,
Brainstorm,
Problems solving.
Use mathematical definitions and | Interactive
formulas in thinking and logical | lectures,
processes discussions and )
) Quizzes
conversations, ]
. Mid-term exams
cooperative )
1.4 i . and final exam
learning, Guided
: Homework
discovers, e- )
) assignments
learning,
Brainstorm,
Problems solving.
2.0 Skills:
2.3 Appraise different methods and Interactive
techniques of problem-solving, lectures,

assessing their effectiveness and
applicability.

discussions and
conversations,
cooperative
learning, Guided

iscovers, e-
discovers, e e

Quizzes
Mid-term exams
and final exam
Homework
assignments
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Code . Teachin A men
Course Learning Outcomes Strategiegs ﬁzgi;ogs t
Brainstorm,
Problems solving.
3.0 Competence:
None

2. Assessment Tasks for Students

Percentage of Total
*
# Assessment task Week Due Assessment Score
1 | Short exams 5th 11t 15%
2 | First and second Midterm exam gth 12th 35%
3 | Homework Assignment and class participations weekly 10%

Final examination After 40%
4

week 15

E. Student Academic Counseling and Support

e Assign and commit to office hours (6 hours per week), that will be attached
with the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

e Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the material
and contribute to the process of academic advising and helping students to
face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities

1.Learning Resources

Required Textbooks

H. Anton, I. Bivens, and S. Davis, Calculus: Late Transcendental
Single and multivariable, 8th Edition, John Wiley and Sons
(2005)

Essential References
Materials

Earl W. Swokowski Calculus with analytic geometry, Pws-KENT
Publishing Company 1988.

Smith, R. T. and Minton, Calculus Early Transcendental
Function, Mc Graw Hill. Third Edition.

- el g Jualdil) s (& et (1€ Y0 ), clalead) Glabes, ¢ e o asa] o)
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Electronic Materials

Determined by the Professor of the course at the time

Other Learning
Materials

Insert any other educational materials such as mathematical
software such as: (Matlab, Mathematica and Maple)
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2. Facilities Required

Item

Resources

Accommodation

rooms/labs, etc.)

(Classrooms, laboratories, demonstration

lighting.

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of
students ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms
contains ordinary, paper, and smart blackboards,
there should be a platform speaker with integrated
sound system and wired and wireless microphones.
* There will be a connection to the internet, and a
modern air conditioning system and appropriate

Technology Resources

(AV, data show, Smart Board, software, etc.)

Computers and data show.

Other Resources

attach a list)

(Specify, e.g. if specific laboratory
equipment is required, list requirements or

circumstances

Determined later depending on the new

G. Course Quality Evaluation

and assessment.

Evaluation Evaluators Evaluation Methods
Areas/lssues
Effectiveness of teaching Students Survey

Verifying of achievement of
course learning outcomes

Program quality and
accreditation unit

Learning outcomes matrix
General students level

Verifying standards of
student achievement.

Independent member
teaching staff

1- Check marking by an
independent member
teaching staff of
samples of student
work.

2- Exchanging
periodically to mark
exams or a sample of
assignments with
faculty members

Planning procedures for
periodic review of the
effectiveness of the course
and planning for its
development

Faculty members inside the
institution, students,
program and collage quality

1- Periodic review of
courses by faculty
members to discuss
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2- Give the opportunity
for students to express
their views on what is
taught and receive
proposals and study
the effectiveness.

Evaluation of the course file | Program quality and

accreditation unit

Check and review the
course file content.

H. Specification Approval Data

Council / Committee | The Mathematical Sciences Department

Reference No. The 10t Council

Date 30/12/2019
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Course Title:

CALCULUS 2

Course Code:

Math 102 T

Program: Bachelor of Mathematical Science
Department: Department of Mathematical science
College: College of Science

Institution:

Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: 4 Credit hours (3 Theoretical+2 Tutorial)

2. Course type

a. University D College D Department Others D
b. Required Elective m

3. Levellyear at which this course is offered: The 2" Level / 15t year

4. Pre-requisites for this course: Calculus (1), Math 101T

5. Co-requisites for this course: None

6. Mode of Instruction

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other

7. Actual Learning Hours

No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours*
1 Study 15
2 | Assignments S
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20
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B. Course Objectives and Learning Outcomes

1. Course Description
Integration ( The indefinite integral-Integration by substitution for indefinite integral-

The definition of area as a limit- Definition of definite integration and Riemann sum- The
fundamental theory of integration and the theory of mean value of integration.-
Evaluating definite integrals by substitution-Definition of exponential and logarithmic
functions- Derivative and integrals involving logarithmic functions- Derivative and
integrals involving logarithmic functions - Derivative and integrals involving exponential
functions- Derivative and integrals involving inverse trigonometric functions-Definition
of hyperbolic and inverse hyperbolic functions and their integrals and derivatives- An
overview of integration methods- Integration by parts and reduction formula-
Trigonometric  substitutions- Integration rational functions by partial fractions)-
Indeterminate forms ( L’Hopital rule.- applications on improper integrals)-Integration
applications (Area and volumes of surfaces of revolution and length of curve for given
functions)- Numerical integration (Trapezoidal rule - Simpson rule). Use program
packages such as Mathematica, Matlab or Maple in some scheduled topics.

2. Course Main Objective
e The ability to solve problems by using numerical and algebraic mathematical
skills and high thinking skills in solving biomathimatical and social problems
e Develop mathematical and logical reasoning skills in dialogue with full analyzing
of results.
e Acquiring the skills of communication, using mathematical programs, developing
computer to stimulate mathematical thinking and solving mathematical issues.

3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Knowledge:
1.4 | The use of mathematical concepts and laws in thinking and logical | K.4
processes
2 | Skills:
2.3 | Appraise different methods and techniques of problem-solving, S.3

assessing their effectiveness and applicability.

3.0 | Competence

3.1 | Show an ability to function effectively within teams to accomplish C.l
curtains goals.

C. Course Content

. . Contact
No List of Topics Hours
1 Definition of the definite and indefinite integrals of the function and 10
calculating the integrals and Riemann sum of functions ngu%eveﬁa’i“@
apalyll pglall purd
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theorems- fundamental theorem of calculus for integrals (I, 1) and the
mean value theorem for integrals.
Definition of exponential and logarithmic functions and their 15
derivatives-logarithmic differentiation Integrals of several functions

9 such as (polynomials, trigonometric, exponential, logarithmic
functions, hyperbolic functions, and inverse trigonometric, inverse
hyperbolic functions).

3 Integration by substitution, integration by parts, partial fraction 20
decomposition, Trigonometric substitutions.

4 Indeterminate values for applying L’Hopital rule to find limits, and 10
apply it for improper integrals.

5 | Area - volume of revolutions -and the arc length of several functions. 15

5 The numerical integrals such that Trapezoidal, midpoint and Simpsons 5
rules.

Total 75

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 | Knowledge
Interactive lectures, | Written exams
discussions and (quizzes, midterm,

Use mathematical definitions and conyersatlons, final), .

. . . brainstorm, class assignments,
1.4 | formulas in thinking and logical .

Drocesses problems solving. homework
assignments, class
discussions.

2.0 | Skills
Interactive lectures, | Written exams
discussions and (quizzes, midterm,

Appraise different methods and conversations, final),

93 techniques of problem-solving, brainstorm, class assignments,
' assessing their effectiveness and problems solving. homework
applicability. assignments, class
discussions.
3.0 | Competence
Show an ability to function Follow up the
31 effectively within teams to Discussions in homework
' accomplish curtains goals. classes assignments and
exams
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2. Assessment Tasks for Students

# Assessment task* Week Due PX;S::;%%%S fSIg:ZI
Short exams The 61 and 11t 20%
1 week
2 | First and second Midterm exam The 8t and 13t 35%
Homework Assignment weekly 5%
A Final examination After the 151 40%
week

E. Student Academic Counseling and Support

e Assign and commit to office hours (6 hours per week), that will be attached
with the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

¢ Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the material
and contribute to the process of academic advising, and helping students to
face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities

1.Learning Resources

Required Textbooks

H. Anton, I. Bivens, and S. Davis, Calculus: Late Transcendental
Single and multivariable, 10th Edition, John Wiley and Sons
(2013)

Essential References
Materials

Earl W. Swokowski Calculus with analytic geometry, Pws-KENT
Publishing Company 1988.

Smith, R. T. and Minton, Calculus Early Transcendental
Function, Mc Graw Hill. Third Edition.

- el g Jualdil) Qs (& et (1€ Y0 ), clalead) Glabes, ¢ e o asa] o)
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Electronic Materials

Determined by the Professor of the course at the time
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Other Learning
Materials

Mathematical software such as: Matlab, Mathematica and Maple

2. Facilities Required

Item

Resources

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contain
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Computers devices and data show.

Other Resources

Will be determined later in the light of the new.

G. Course Quality Evaluation

Evaluation Evaluators Evaluation Methods
Areas/Issues

Course and The Students Survey
teaching
effectiveness
Verification of the | Program quality Learning outcomes Matrix
learning outcomes | Accreditation unit The General level of the students
of the course
Verification of the | Independent faculty 1. Checking the marking of a sample of
student members from within the | students' work
achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by
procedures for inside the university faculty members to discuss recurring
periodic review of | Students au_awl@w'%l%é‘@

e
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Evaluation
Areas/Issues

Evaluators

Evaluation Methods

the effectiveness of
the course and
planning for its
development

Quality management in
the department or the
college

problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality
Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title:

Foundations of Mathematics

Course Code:

Math 131 T

Program: Bachelor of Mathematical Science
Department: Mathematical science

College: College of Science

Institution: Princess Nourah bint Abdulrahman University
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A. Course Identification

1. Credit hours: 4 Credit hours (contact hours: 3 Theoretical + 2 Exercises)

2. Course type

a. University D Colleg D Department Others D

b. Required Elective m

3. Level/year at which this course is offered: 2" Level/ 15t year

4. Pre-requisites for this course (if any): None

5. Co-requisites for this course (if any): None

6. Mode of Instruction

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%
2 | Blended
3 [ E-learning
4 | Correspondence
5 | Other
7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 Lecture £o
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total Ve
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description
Principles of mathematical logic and methods of proof, groups and relationships,
applications, binary operations, groups, loops and fields.

2. Course Main Objective

1. Ability to formulate Mathematical Sentences.

2. Understand the principles of the Mathematical Logic.

3. Understand proofing methods and ability to choose and evaluate the best method to
use when applying.

4. Assimilation some advanced concepts in Algebra.
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3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Knowledge:
19 Outline the mathematical and statistical: foundations, principles, K.2
"~ | theory, and models
14 Use mathematical definitions and formulas in thinking and logical K.4
" | processes
2 | Skills:
29 Apply appropriate tools and processes, using advanced S.2
"~ | mathematics and computer programs.
5 ¢ Illustrate an ability to communicate effectively with a range of S.¢
" | audiences.
C. Course Content
No List of Topics SR
Hours
1 | Elementary mathematical logic and Methods of proof 20
2 | Sets and Relations 15
3 | Mappings and Binary operations 15
4 | Groups, Rings and Fields 15
5 | Revision 10
Total 75

D. Teaching and Assessment

1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code . . . Assessment
Course Learning Outcomes Teaching Strategies Methods
1.0 | Knowledge
Outline the mathematical and Interactive lecture, | Written exams,
statistical: foundations, principles, | discussion and oral exams, class
theory, and models conversation, assignments,
12 brainstorm, homework
presentations assignments,
class discussions,
Use mathematical definitions and Interactive lecture, Written exams,
formulas in thinking and logical discussion and oral exams, class
processes conversation, assignments,
14 brainstorm, homework
presentation assignments,
class discussions
2.0 | Skills
Apply appropriate tools and Interactive lecture, | Written exams,
2.2 | processes, using advanced discussion and ora_l exams, class
conversation, I S,
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Code . . . Assessment
Course Learning Outcomes Teaching Strategies Methods
mathematics and computer brainstorm, homework
programs. Presentations. assignments,
class discussions
Illustrate an ability to communicate | Presentations class assignments
effectively with a range of conversation, class discussions,
2.4 | audiences. brainstorm,
Practical training.

2. Assessment Tasks for Students

Percentage of
# Assessment task* Week Due Total Assessment
Score
1 | Two Quizzes (4"hand 9t ) week AR
2 | Two Midterm exams (7™ and 12t") week AR
¥ | Homework Assignment Weekly %10
£ | Final examination After week 15 AX

E. Student Academic Counseling and Support

e Assign and commit to office hours (6 hours weekly), that will be attached with
the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

e Providing help and guidance for any inquiry or consultation that related to the given
course, this will include helping students to understand the material and contribute
to the process of academic advising and helping students to face any problem related
to the course (either studying or academic problem).

F. Learning Resources and Facilities
1. Learning Resources

40N dagdall, L A Cle gaa, bl ) (sl 48y 0 gl 5 938 5 (laams g j2a
(pYr ).
daldl) daghal) 3 g ellall daaly cile gabaa, 4y ) A 8 dadila, Glalad) lalu
Essential References | lan Stewart and David Tall, Foundations of Mathematics ,
Materials Oxford University Press 1977

Required Textbooks

. . Will be determined later according to the course instructor
Electronic Materials

Include any other learning materials such as software,
programming and CDs:
Mathematica, Mable, or MATLAB software

Other Learning
Materials
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2. Facilities Required

Item

Resources

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contain
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Computers devices and data show.

Other Resources

Will be determined later in the light of the new.

G. Course Quality Evaluation

Evaluation

effectiveness

Evaluators Evaluation Methods
Areas/lIssues
Course and The Students Survey
teaching

Verification of the

learning outcomes
of the course

Program quality
Accreditation unit

Learning outcomes Matrix
The General level of the students

Verification of the

Independent faculty

1. Checking the marking of a sample of

student members from within the | students' work

achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by

procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

inside the university
Students

Quality management in
the department or the
college

faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
is taught and receive proposals and
study the effectiveness.
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Evaluation .
Evaluators Evaluation Methods
Areas/Issues
Evaluation of the | Program quality

Reviewing the content of the course
report

course file Accreditation unit

H. Specification Approval Data

Council / The Mathematical Sciences Department
Committee

Reference No. The 10" Council

Date 30/12/2019
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Course Title:

Analytical Geometry

Course Code:

Math 171 T

Program: Bachelor of Mathematical Science
Department: Mathematical science
College: College of Science

Institution:

Princess Nourah bint Abdulrahman
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A. Course Identification

1. Credit hours: 4 Credit hours (3 Theoretical + 2 Exercises)

2. Course type
a. University D College D Department Others D
b. Required Elective | |

3. Level/year at which this course is offered: The 2" Level / First year

4. Pre-requisites for this course (if any): None

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other
7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20
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B. Course Objectives and Learning Outcomes

1. Course Description
The general equation of the second-degree curves with two variables - the general picture

of the cone-cutting equations (ellipse - circle - hyperbolic - parabola - straight pairs) -
determine the type of curve using the characteristic equation. - Coordinates in the triple
space: polar coordinates - Cartesian coordinates in the space - cylindrical coordinates -
spherical coordinates. - vectors in plane and space - algebraic operations on vectors -
standard and directional multiplication - triple multiplication - Level in the space: the
different images of the level equation in the space - the systemic equation of the level - the
positions of two levels - after a point from the level - the angle between two levels.

- The rectangle in the space: the different images of the equation of a straight in the space
- the equation of the rectum arising from the intersection of two levels - the relative
position of two rectangles in the space - the angle between the two straight and the
orthogonal condition - the position of the straight and level - the angle between the straight
and level and orthogonal condition.

- The ball in the triple space: the general equation of the equation of the ball in terms of
the center and the radius - different cases to show the equation

Quadrature surfaces in the triangular space: ellipse, second-degree cone, single-section
hyperbolic scale, two-section hyperbolic scale, ellipse, hyperbolic

parabolic scale, cylinders.

2. Course Main Objective
1. Highlight the importance of analytical geometry in the representation of geometric

shapes in plane and triple space
2. Sensing problems and providing solutions to them by practicing higher-order thinking
skills, analyzing, interpreting and discussing results and information.

3. Course Learning Outcomes

CLOs | AlignedPL Os
1 | Knowledge:
1.2 | Determine the Outline of Mathematics and Statistics: K.2
Principles, theories and mathematical models
1.4 | Use mathematical definitions and formulas in thinking and logical K.4
processes.
2 | Skills :
2.2 | Apply appropriate tools and processes, using advanced S.2
mathematics
C. Course Content
No List of Topics Sl
Hours

The general equation of the second degree curves with two variables -
! the general picture of the cone-cutting equations (ellipse - circle - 10
hyperbolic - parabola - straight pairs) - determine the type of curve

using the characteristic of the equation. mwlwmﬁwf@
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Coordinates in triple space: polar coordinates and some curves in
polar coordinates - Cartesian coordinates in the space (distance
between two points - directional angles and directional cosine pockets -

2 angle between two lines - find the point dividing the distance between 12:5
two points by a certain percentage) - cylindrical coordinates -
spherical coordinates

3 Vectors in plane and space - Algebraic operations on vectors - 5

Standard and directional multiplication - Triple multiplication
Level in the space: the different images of the level equation in the
4 | space - the systemic equation of the level - the positions of two levels - 15
.a point after the level - the angle between two levels

Rectal in space: Different images of a straight equation in a space - a
rectal equation arising from the intersection of two planes - the

5 | relative position of two rectangles in the space - the angle between two 15
lines and their orthogonal condition - the straight and level position -
the angle between a straight, level and orthogonal condition

For a ball in the triple space: the general equation for the equation of
6 | the ball in terms of center and radius - the different states of the 5

equation statement Ax? + Ay’ + Az> +Gx+ Hy + 1z+J =0

Quadrature surfaces in the triangular space: ellipse, second-degree

7 | cone, single-section hyperbolic scale, two-section hyperbolic scale, 125
ellipse, hyperbolic parabolic scale, cylinders.
Total 75

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code . . . Assessment
Course Learning Outcomes Teaching Strategies
9 g 9 Methods
1.0 [ Knowledge
Determine the Outline of Interactive lectures )
. . . . Written and oral
Mathematics and Statistics: Brainstorming .
. : . . tests (quizzes,
Principles, theories and Discussion . .
1.2 i . midterms, final) —
mathematical models dialogue
) class work —
Presentations
. homework
Problem solving
Use mathematical definitions and Interactive lectures )
. . . . . Written and oral
formulas in thinking and logical Brainstorming .
. . tests (quizzes,
processes. Discussion . i
1.4 . midterms, final) —
Dialogue
. class work —
Problem solving
] homework
Presentations
2.0 | Skills

e ol daloall
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Code

Course Learning Outcomes

Teaching Strategies

Assessment
Methods

Apply appropriate tools and

Interactive lectures
Brainstorming

Written and oral
tests (quizzes,

2.2 processes, using advanced Discussion dialogue | midterms, final) —
mathematics Presentations, class work —
Problem solving homework

2. Assessment Tasks for Students

Percentage of
# Assessment task* Week Due Total Assessment
Score

1 Short quizzes in the end of each The 319, gth, 9th 12th 10 %

chapter week
2 | Midterm exam el 35%

Search or any activity in the class for Term is divided for 5%
3 -

students divided groups student groups
4 | Homework and exercises Every week 10 %
5 | Final exam After the 15" week | 40 %

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student consultations
and academic advice :

e Assign and commit to office hours (6 hours weekly), that will be attached
with the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

¢ Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the
material and contribute to the process of academic advising and helping
students to face any problem related to the course (either studying or
academic problem).

F. Learning Resources and Facilities
1.Learning Resources

Gba daal 3 g (s daaa o0 Llad) salaall g cilaealall Abidatl) daigl)
" (e il
st Bl g Al (5 90,0 Anmaa g A glae doblatl) digh) 8 aolual)
H,Anton , Calculus :Late transcendental , 9" ed, John Wiley,
2005.
Analytic Geometry — Maria M. Roberts and Julia T. Colpitts.

Required Textbooks

Essential References
Materials

Electronic Materials | Determine by the Lecturer of the course
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2. Facilities Required

ltem

Resources

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contains
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Computers and data show.

Other Resources
(Specify, e.g. if specific laboratory
equipment is required, list
requirements or attach a list)

Will be determined later according to the new
circumstances

G. Course Quality Evaluation

effectiveness

Evaluation .
Evaluators Evaluation Methods
Areas/lIssues
Course and The Students Survey
teaching

Verification of the

learning outcomes
of the course

Program quality
Accreditation unit

Learning outcomes Matrix
The General level of the students

Verification of the

Independent faculty

1. Checking the marking of a sample of

student members from within the | students' work

achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by

procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

inside the university
Students

Quality management in
the department or the
college

faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
)

Course Specifications 1..,20:
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Evaluation

Evaluators
Areas/Issues

Evaluation Methods

is taught and receive proposals and
study the effectiveness.

course file

Evaluation of the Program quality

Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / The Mathematical Sciences Department
Committee

Reference No. The 10™ Council

Date 30/12/2019
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Course Title:

Calculus (3)

Course Code:

Math 203 T

Program: Bachelors of Mathematical Science
Department: Mathematical Science

College: College of Science

Institution:

Princess Nourah bint Abdulrahman University
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A. Course Identification

1. Credit hours: 4 Credit hours (contact hours: 3 Theoretical + 2 Exercises)
2. Course type

a. University D Colleg D Department Others D

b. Required Elective m

3. Level/year at which this course is offered: 37 Level -2"? year
4. Pre-requisites for this course (if any): Math 102T, Math 171 T

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%
2 | Blended
3 [ E-learning
4 | Correspondence
5 | Other
7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description
Functions in several variables: endings and connectivity - partial derivation, implicit

derivation, minimum and maximum values, Lagrange multiplications - integrals of
functions in two variables and three variables - applications to find surface areas and
volumes Power series, Taylor and McCluren series.

Use of software packages such as Mathematica, MATLAB or Maple in some course topics.

Eaga_ull ay-ol M‘@
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2. Course Main Objective
« Understand the concept of the function in one variable and in several variables and

find their derivatives, their maximum values and integrations.

* Understanding the convergence of sequences and series also, training in methods of
testing and the relationship between functions and power series.

e Acquiring skills in the use of some software such as Mathematica, MATLAB or Maple.

3. Course Learning Outcomes

CLOs | AlignedPLOs

1 | Knowledge:

19 Outline the mathematical and statistical: foundations, principles, K.2
"~ | theory, and models.

14 Use mathematical definitions and formulas in thinking and logical K.4

processes.

2 | Skills :

23 Appraise different methods and techniques of problem-solving, S.3
" | assessing their effectiveness and applicability..
3 | Competence:

31 Show an ability to function effectively within teams to accomplish C1
" | curtains goals.

C. Course Content

Contac
No List of Topics t
Hours
1 | Function of several variables, domain, limits, continuity, 10
9 partial derivatives, implicit derivatives, extreme values of functions, 15
Lagrange Multipliers.
Integrations of functions of several variables, double integral in xy- 20
3 | coordinates, and polar coordinates, triple integrals in rectangular,
cylindrical and spherical coordinates. Jacobian in 2-varibles
4 | An application, find area and volume by double and triple integrals 5
5 Sequences, Monotone sequences, convergent and divergent sequences, 15
series, divergence and convergence tests for series,
Taylor, McLaurin and Power Series, Radius of convergence and 10
6 [ convergence of power series, present a function by a power series,
practical ways to find Taylor series of functions at given point.
Total 75

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment
Methods

Code Course Learning Outcomes TeachingStrategies | AssessmentMethods

1.0 [ Knowledge
Outline the mathematical and | Interactive lectures [ Written exams

statistical: foundations, principles, | Discussions and | (quizzes, midterm,

1.2

theory, and models. conyersatlons inats }@
Brainstorm g P”Jj\';'jﬂ
L'r"‘“" Culy €ygi apLa. B
quﬂ“ﬁél-ﬁ
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Code Course Learning Outcomes TeachingStrategies | AssessmentMethods
Presentations. class assignments,
homework
assignments, class
discussions.

Use mathematical definitions and
formulas in thinking and logical

Interactive lectures
Discussions and

Written exams
(quizzes, midterm,

processes. conversations final),
1.4 Brainstorm class assignments,
Presentations. homework
assignments, class
discussions.
2.0 | Skills

techniques  of

2.3 | applicability.

Appraise different methods and
problem-solving,
assessing their effectiveness and

Interactive lectures
Discussions and
conversations
Brainstorm
Presentations.

Written exams
(quizzes, midterm,
final),

class assignments,
homework
assignments, class
discussions.

3.0 | Competence

Show an ability to
effectively  within
accomplish curtains goals.

3.1

function
teams

Interactive lectures
Discussions and
conversations
Brainstorm
Presentations.

Written exams
(quizzes, midterm,
final),

class assignments,
homework
assignments, class
discussions.

2. Assessment Tasks for Students

Percentage of
# Assessment task* Week Due Total Assessment
Score
Two short quizes The 5" and 15%
1 th
7" week
First and second Midterm exam The 10" and 40%
2 th
14™ week
3 | Homework Assignment weekly 5%
4 | Final examination After week 15 40%

E. Student Academic Counseling and Support

consultations and academic advice :

Arrangements for availability of faculty and teaching staff for individual student

e Assign and commit to office hours (half of teaching load of the staff member),

Course Specifications 1..,20:




through her site on the web.

e Providing help and guidance for any inquiry or consultation that related to the given
course, this will include helping students to understand the material and contribute
to the process of academic advising, and helping students to face any problem related
to the course (either studying or academic problem).

F. Learning Resources and Facilities

1.Learning Resources

(2005)

H. Anton, I. Bivens, and S. Davis, Calculus:Late Transcendental
Required Textbooks | Single and multivariable, 8th Edition, John Wiley and Sons

1- Earl W. Swokowski Calculus with analytic geometry, Pws-

KENT Publishing Company 1988.

Essential References | 2- Smith, R. T. and Minton, Calculus Early Transcendental
Materials Function, Mc Graw Hill. Third Edition

- Jalsil) g Sl Gilaa A il (1425), Glabead) Glab, ¢ isa e asb) o)

A0EY) Aaylal

Electronic Materials | Will be determined according to course instructor

Other Learning
Materials

Mathematical software such as: Mathematica and MATLAB.

2. Facilities Required

ltem

Resources

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contains
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Computers devices and data show.

Other Resources

Will be determined later ip the Hightofithamew.

prloilldgig 5
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G. Course Quality Evaluation

Evaluation

Evaluators Evaluation Methods
Areas/lIssues
Course and The Students Survey
teaching

effectiveness

Verification of the
learning outcomes
of the course

Program quality
Accreditation unit

Learning outcomes Matrix
The General level of the students

Verification of the
student
achievement
criteria

Independent faculty
members from within the
University

1. Checking the marking of a sample of
students' work

2. Exchange periodically to marked
exams with faculty members.

Planning
procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

Faculty members from
inside the university
Students

Quality management in
the department or the
college

1 - Periodic review of the courses by
faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality
Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / The Mathematical Sciences Department
Committee

Reference No. The 10* Council

Date 30/12/2019
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Course Title: Calculus (4)

Course Code: Math 204 T

Program: Bachelor of Mathematical Science
Department: Mathematical Science

College: College of Science

Institution:

Princess Nourah bint Abdulrahman University
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A. Course Identification
1. Credit hours: 4 Credit hours (3Theortical+ 2 Practical)
2. Course type

a. University D Colleg D Department Others D
b. Required Elective H

3. Levellyear at which this course is offered: 4" Level / 2" year
4. Pre-requisites for this course (if any): Calculus (3) Math 203T

5. Co-requisites for this course (if any): None

6. Mode of Instruction

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%
2 | Blended
3 [ E-learning
4 | Correspondence
5 | Other
7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description

e The student will study vector-valued functions, and do all its calculation.

e Students will generalize the vector valued function to vector field with some
applications about work and area.

e In this course the student will study Green theory- Stoke theory- divergence theory-
Tensors

e The student will analyze a problem through a mathematical methods and learn to
use some mathematical programs

e i
FLA_Ln.Ul dgja

W}“mm'ﬂjq)&}!gb\wu

polall 84S
aralyll pgloll pud

Course Specifications 1..,20:




2. Course Main Objective
1. Understand the concept of vector valued functions.

2. Knowledge and conclusion of the generalization of directional functions through
the study of fields and use in different applications such as work, area.

3. Study some special theories such as Green and Stokes theory and an introduction
to the extensions.

4. Realizing the problems and giving solutions to practice higher thinking skills,
and analyze, with using some computer software such as Maple, Mathematica or
MATLAB.

3. Course Learning Outcomes

CLOs | AlignedPLOs
1 | Knowledge:
1.3 | State theorems of mathematics with their proofs K.3
Use mathematical definitions and formulas in thinking and K.4
14 logical processes.
2 | Skills :
23 Appraise different methods and techniques of problem-solving, S.3
" | assessing their effectiveness and applicability.
Demonstrates an ability to use current mathematical: techniques, S5
2.5 [ software, skills, and tools necessary for analyzing real life
problems.
C. Course Content
No List of Topics Slueta:
Hours
1 | Vector function, 7.5
2 | Vector-valued functions calculus. 7.5
3 | Movement in space— velocity, speed and acceleration. °
4 | Vector field calculus: gradient, divergent and curl \R
5 Line integral, Surface integral, Green’s theorem, Stock’s theorem and Yo
Divergent theorem
5 Tensors :N-dimension vector field , Coordinate Transformations, ®
contra variant and covariant vectors.
7 Contra variant, covariant and mixed tensors, tensors with rank more ®
than 2 and basic operations on tensors.
8 | Christoffel symbols and rules of its transformation. °
9 | Covariant derivatives °
10 | Gradient ,divergent and curl for tensors e
Total 75
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D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code . . . Assessment
Course Learning Outcomes Teaching Strategies Methods
1.0 [ Knowledge
State theorems of mathematics with | Interactive lectures Exams: Quizzes,
their proofs Discussions and midterm and Final
1.3 conversations exam
Brainstorm Homework
Presentations. Class discussions
Use mathematical definitions and | Interactive lectures Exams: Quizzes,
formulas in thinking and logical | Discussions and midterm and Final
1.4 | processes. conversations exam
Brainstorm Homework
Presentations. Class discussions
2.0 | Skills
Appraise different methods and | Interactive lectures Exams: Quizzes,
techniques of problem-solving, | Discussions and midterm and Final
2.3 | assessing their effectiveness and | conversations exam
applicability. Brainstorm Class discussions
Presentations.
Demonstrates an ability to use | Interactive lectures, Exams: Quizzes,
current mathematical: techniques, | Presentations midterm and Final
2.5 | software, skills, and tools necessary | Activities exam
for analyzing real life problems. Practical training Homework

Class discussions

2. Assessment Tasks for Students
Percentage of
# Assessment task* Week Due Total Assessment
Score
1 | Short exams 8thand 12t 15%
2 | Midterms 2 times 7t and 11t 40%
3 | Homework Assignment weekly 5%
4 | Final examination After week 15 40%

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice :
e Assign and commit to office hours (6 hours weekly), that will be attached with
the lectures table and be announced to the students.
e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.
e Providing help and guidance for any inquiry or consultation that relat
the given course, this will include helping students to unders
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and contribute to the process of academic advising and helping students to
face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities
1.Learning Resources

H. Anton, I.Bivens, and S. Davis, Calculus: Late

Required Textbooks | Transcendental Single and multivariable, 8th Edition, John

Wiley and Sons (2005)

1- A Student Guide to Vectors and Tensors ,Daniel Fleisch ,
Cambridge University Press,2012

2- Vector and Tensor Analysis (Monographs and Text books in
Pure and Applied Mathemahco ,vol.172) , Eutiquio C.Young,
Marced Dekker , Inc.,1992

3- Tensor Calculus: A Concise Course, Barry Spain ,Dover
Publications,2003

Essential References
Materials

Electronic Materials | As the teacher decide

Other Learning

X Will be determined later according to course instructor
Materials

2. Facilities Required

ltem Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contains
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Other Resources

Computers devices and data show.

Will be determined later in the light of the new.
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G. Course Quality Evaluation

Evaluation :
Evaluators Evaluation Methods
Areas/Issues
Course and The Students Survey
teaching

effectiveness

Verification of the
learning outcomes
of the course

Program quality
Accreditation unit

Learning outcomes Matrix
The General level of the students

Verification of the
student
achievement
criteria

Independent faculty
members from within the
University

1. Checking the marking of a sample of
students' work

2. Exchange periodically to marked
exams with faculty members.

Planning
procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

Faculty members from
inside the university
Students

Quality management in
the department or the
college

1 - Periodic review of the courses by
faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality
Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / The Mathematical Sciences Department
Committee

Reference No. The 10" Council

Date 30/12/2019
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Course Title:

Introduction in the Differential equation

Course Code:

Math 222 T

Program: Bachelors of Science in Mathematical Science
Department: Department of Mathematical science
College: College of Science

Institution:

Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: 4 Credit Hours. (Contact hours: 3 Theoretical+ 2 tutorial)

2. Course type

a. University D College D Department .I Others D
b. Required .I Elective ’_‘

3. Level/year at which this course is offered: Level Four, Second year.

4. Pre-requisites for this course (if any): Calculus (2) (Math102 T)

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other
7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours*
1 Study 15
2 | Assignments S
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description
Introduction in the Differential equations: Definitions and Terms, Initial value

problems, Autonomous First order ODE(s), Differential equations from first order:
Separable, Differential equations from first order: linear equations, Exact equations,
solutions by substitution, Preliminary Theory-Linear equations: initial and boundary
value problems, homogenous and non-homogenous equations, Reduction of order,
Homogeneous linear equations with constant coefficients, The methods of
undetermined coefficients: Variation of parameters, Cauchy-Euler equations,
Solving systems of ODE(s) by elimination, Definition of Laplace transform, Inverse
transform and transforms of derivatives.
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2. Course Main Objective
» Recognize the important of the Differential equation in basic science such as physics,

chemistry and engineering sciences.
* Training student on methods and strategies of solve Differential equation

3. Course Learning Outcomes

Aligned
1 | Knowledge:
14 Use mathematical definitions and formulas in thinking and logical | K.4
processes.
2 | Skills:
23 Appra}ise different methods and te_chni_q_ues of problem-solving, | S.3
assessing their effectiveness and applicability.
3 | Competence:
31 Show_ an ability to function effectively within teams to accomplish | C.1
curtain goals
C. Course Content
No List of Topics S e
Hours
Introduction in the Differential equations: Definitions and Terms, 7.5
! Initial value problems
2 | Autonomous First order ODE(s) 2.5
Differential equations from first order: Separable, Differential 7.5
3 equations from first order: linear equations.
4 | Exact equations, solutions by substitution 7.5
Preliminary Theory-Linear equations: initial and boundary value 5
> problems, homogenous and non-homogenous equations. .
Reduction of order, Homogeneous linear equations with constant 7.5
6 coefficients
7 | The methods of undetermined coefficients: Variation of parameters, 10
8 | Cauchy-Euler equations 5
9 | Solving systems of ODE(S) by elimination. 5
10 | Series solutions of ODE(s) about ordinary points. 5
11 | Definition of Laplace transform 5
12 | Inverse transform and transforms of derivatives. 7.5
Total 75
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D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment
Methods

Code Course Learning Outcomes Teaching Strategies | Assessment Methods

1.0 | Knowledge
Use mathematical definitions and Interactive lecture, Tests ( quizzes,

formulas in thinking and logical brainstorm, midterms, final)
processes. discussing dialogue | Classroom
K.4 ) I
and presentation. participations,
Homework's.
2.0 | Skills:
Appraise different methods and Interactive lecture, | Tests (quizzes,
techniques of problem-solving, brainstorm, midterms, final)
s3 assessing their effectiveness and discussing dialogue | Classroom
' applicability. and presentation. participations,
Homework's and
exercises
3.0 | Competence
Show an ability to function Cooperative Classroom
effectively within teams to learning, participations,
3.1 | accomplish curtain goals brainstorm, Homework's and
seminars and exercises.

presentation

2. Assessment Tasks for Students

# Assessment task* Week Due Pzggzg:;%igfszggzl
1 | Quiz 5th 5
2 | Solving home works weekly 10
3 | First midterm 7th 15
Short exam 10th 10
4 | Second midterm 11th 20
Final Exam After 40
> week 15

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice :

e Determining and commit office hours (6 hours per week) with attach lectures
schedule and be announced to the students.

e communicating with and asking questions by e-mail to faculty members
through her sit or on the web.

e Providing help and guidance for any inquiry or consultatio
the given course that include helping students to understand

the m
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contribute to process of academic advising, and helping students face any
problem related to the course either studying or academic problem

F. Learning Resources and Facilities
1.L_earning Resources

D.G.Zill, A first Course in Differential Equations, Cole Pub Co
(2008)

4- Marcus, Differential Equations, An introduction, Wm.C. Brown
Publishers, 1991
5- D. G. Zill, Differential Equations with Computer Lap
Experiments, Brooks Cole, 2 edition, 1998.
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Required Textbooks

Essential References
Materials

Electronic Materials | Will be determined later according to the course instructor

Other Learning

Materials Program Software packages such as Maple, Mathematica, MatLab

2. Facilities Required

ltem Resources

* Classrooms specialized for the lectures , ready for
traditional education and online education. This allows
for interaction between the teacher and the students in
which the number of students varies between (30-40)

students.
Accommodation * The seats of the classroom are moveable equipped with
(Classrooms, laboratories, demonstration | wheelchairs so to allow arranging a workshop groups,
rooms/labs, etc.) the classrooms contains ordinary, paper, and smart

whiteboards, there should be a platform speaker with
integrated sound system and wired and wireless
microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate lighting.

Technology Resources
(AV, data show, Smart Board, software, etc.)

Other Resources
(Specify, e.g. if specific laboratory
equipment is required, list requirements or
attach a list)
G. Course Quality Evaluation
Evaluation Evaluators Evaluation Methods
Areas/Issues

Computer devices and a data projector.

Will be mentioned later when required

Effectiveness of teaching Students Survey

and assessment methods.

Extent of achievement of Program quality and -Learning Output Matrix
course learning outcomes. | accreditation unit | e @)
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-General level of female
students

Verifying standards of
student achievement.

Independent member
teaching staff

-Checking the correction of
a sample of students’ work
-Exchange periodically to
correct tests with faculty
member.

Planning procedures for
periodic review of the
effectiveness of the course
and planning for its
development

Faculty members from
within the institution,
students, quality committees’
program and college

-Periodic review of the
decisions by faculty
members to discuss
recurring problems to find
the appropriate solution.
-Give the opportunity for
students to express their
views on what is taught and
receive proposals and study
the effectiveness.

Evaluation of the course file

Program quality and
accreditation unit

Check and review the
course file content.

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title:

Linear Algebra

Course Code:

Math 241 T

Program: Bachelor of Mathematical science
Department: Department of Mathematical science
College: College of Science

Institution:

Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: 4 Credit hours (contact hours: 3 Theoretical + 2 Exercises)
2. Course type
a. University D College D Department Others D
b. Required Elective m
3. Levellyear at which this course is offered: Starting from the 3" Level / 2" year
4. Pre-requisites for this course (ifany): Math 131 T
5. Co-requisites for this course (if any): Calculus 1(MaSc 101).
6. Mode of Instruction
No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other
7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description
Matrices and determinant, Linear equations systems, Vector spaces, Inner product

spaces, Linear transformations, Eigenvalues and eigenvectors

2. Course Main Objective
* Understand some algebraic basics and the ability to apply them.

* Gaining skill of Communication and using mathematical software and computational
skills to stimulate mathematical thinking, Understand and solve life matters
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3. Course Learning Outcomes

Aligned
cl=oE PEOS
1 | Knowledge:
Outline the mathematical and statistical: foundations, principles, K.2
L theory, and models
Use mathematical definitions and formulas in thinking and logical K.4
T processes.
3 | Interpersonal Skills & Responsibility:
Show an ability to function effectively within teams to accomplish Cl
S curtain goals
C. Course Content
No List of Topics S e
Hours
1 | Matrices and determinant 17.5
2 | Linear equations systems 12.5
3 | Vector spaces 15
4 | Inner product spaces 10
5 | Linear transformations 10
6 | Eigenvalues and eigenvectors 10
Total 75

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 | Knowledge
Outline the mathematical and | Interactive lecture Written exams,
statistical: foundations, principles, | Discussion and oral exams, class
theory, and models conversation, assignments,
1.2 :
Brainstorm, homework
presentations assignments,
class discussions
Use mathematical definitions and | Interactive lecture Written exams,
formulas in thinking and logical | Discussion and oral exams, class
processes conversation, assignments,
1.4 :
Brainstorm, homework
presentations assignments,
class discussions
2.0 | Skills
None
2.1
o
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Code Course Learning Outcomes

Teaching Strategies

Assessment Methods

3.0 | Competence

Show an ability to function
effectively within teams to
accomplish curtain goals

Interactive lecture
Discussion and
conversation,

Written exames,
oral exams, class
assignments,

3.1 Brainstorm, homework
Presentations assignments,
Practice class discussions
2. Assessment Tasks for Students
Percentage of Total
# Assessment task* Week Due Assessm%nt Score
1 | Short exam Gth 5
2 | Solving home works weekly 10
3 | First midterm gth 15
4 | Second midterm 12th \
5 | Final Exam 17th o

E. Student Academic Counseling and Support

consultations and academic advice :

through her site on the web.

Arrangements for availability of faculty and teaching staff for individual student

e Assign and commit to office hours (6 hours weekly), that will be attached with
the lectures table and be announced to the students.
e Communicate with and ask questions by e-mails to the faculty members

e Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the material
and contribute to the process of academic advising and helping students to
face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities
1.Learning Resources

Required Textbooks

Steven J. Leon, Linear Algebra with application, Person Prentic
Hall, Eighth Edition, (2010)

Essential References
Materials

-Paul Thamos. Finite Dimensional Vector Space. Springer Verlag

H. Anton C. Rorres. Elementary Linear Algebra. John Wiley-

W. H. Nicholson. Elementary Linear Algebra. McGraw-Hill-

6- AiSa Adliadi g il ) S35 6 ) Ao ¢ Glaaw cig ra -
(Y007, A0 dagal), Syl

Electronic Materials

http://sakharov.net/foundation.html

Other Learning
Materials

Ready Software packages such as programs like Mathematica
and MatLab
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2. Facilities Required

ltem

Resources

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contain
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Computers devices and data show.

Other Resources

Will be determined later in the light of the new.

G. Course Quality Evaluation

Evaluation

effectiveness

Evaluators Evaluation Methods
Areas/lssues
Course and The Students Survey
teaching

Verification of the
learning outcomes
of the course

Program quality
Accreditation unit

Learning outcomes Matrix
The General level of the students

Verification of the

Independent faculty

1. Checking the marking of a sample of

student members from within the | students' work

achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by

procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

inside the university
Students

Quality management in
the department or the
college

faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
is taught and receive proposals and
study the effectiveness.
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Evaluation :
; Evaluators Evaluation Methods
Areas/Issues
Evaluation of the | Program quality Reviewing the content of the course
course file Accreditation unit report

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title: General Statistics

Course Code: Math 261 T
College of science programs (Bachelors of Mathematical

Program: Science, Bachelor of Physics, Bachelor of Chemistry, Bachelor
of Biology)

Department: Department of Mathematical science

College: Science

Institution: Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: 3 (Contact hours: 2 Theoretical + 2 Tutorial)
2. Course type
a. University D College Department D Others D
b. Required Elective ’_‘
3. Level/year at which this course is offered: Starting from Second level.
4. Pre-requisites for this course (if any): Math 101T
5. Co-requisites for this course (if any): None
6. Mode of Instruction (mark all that apply)
No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 60 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other
7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 | Lecture 30
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 60
Other Learning Hours*
1 Study 15
2 | Assignments S
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description

Introduction (definition of Statistics and its importance), data organization and
presentation of data, measures of central tendency, dispersion measures, correlation and
regression, introduction of probabilities, binomial and normal distribution, use program
packages such as SAS, SPSS, Minitab in some scheduled topics.

2. Course Main Objective

Recognize conceptual and fundamental basics of descriptive statistics.

Understand basic concepts of probability and its applications.

Understand and study advanced courses that require knowledge of basic concepts in
statistics.
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3. Course Learning Outcomes

Aligned
CLOs PLOs

1 | Knowledge:
1.1 | Describe knowledge of mathematics and statistics K.l
12 Identify the outlines in mathematics and statistics: foundations, | K.2

= | principles, theories and mathematical models.

Use mathematical definitions and formulas in thinking and K.4

1.4 logical processes

2 [ Skills:
21 Apply appropriate tools and processes using mathematics, S.2

statistics and computer programs.
3 | competence
None |

C. Course Content

No List of Topics ek
Hours
1 Data tabulation using frequency distribution and the most important A
pictorial methods to represent it.
2 | Measures of central tendency. 1
3 Measures of dispersion.
(short exam (quiz))
4 | Coefficient of correlation. ¢
5 | Probability axioms ¢
6 | Conditional probability— independent events. ¢
7 | Mid-term Exam ¢
3 Discrete random variable and its probability distribution, ¢
mathematical expectation and variance.
Binomial distribution mean and variance ¢
9 :
(short exam (quiz))
10 Continuous random variable and its probability distribution ¢
mathematical expectation and variance.
11 Normal curve and the area under the density curve, standard normal A
table,.
Total 60

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment
Methods

Code Course Learning Outcomes Teaching Strategies | Assessment Methods

1.0 | Knowledge
Describe knowledge of mathematics | Interactive lectures, | Written exams and

K1 and statistics brainstorm, dialogue | homework
Identify the outlines in and discussions
K2 mathematics and statistics:

foundations, principles, theories e
- aa | &y
and mathematical models. W” wmm@
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Code Course Learning Outcomes Teaching Strategies | Assessment Methods

Use mathematical definitions and
K.4 [ formulas in thinking and logical

processes
2.0 | Skills

Apply appropriate tools and Interactive lectures, | Written exams and
S.2 | processes using mathematics, dialogue and homework

statistics and computer programs. | discussions

3.0 [ Competence

None

2. Assessment Tasks for Students

# Assessment task* Week Due Pﬁ;ﬁg?gﬁ%ﬁ,ggf
1 | Quizl 5th 5
2 | Midterm exam 8th 25
3 | Quiz 2 10th ®
4 | Midterm exam 13th 15
c Homework Assignment, exercise and computer weekly 10
training
6 | Final examination After 15 40

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice:
e Assign and commit to office hours (6 hours per week), that will be attached
with the lectures table and be announced to the students.
e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

¢ Providing help and guidance for any inquiry or consultation that related to the given
course, this will include helping students to understand the material and contribute
to the process of academic advising and helping students to face any problem related
to the course (either studying or academic problem).

F. Learning Resources and Facilities

1.Learning Resources

Required Textbooks

(g AL 4iSa cliaY) g slaal) A dadia g U3e 3 Aandl) dias 3
Yoy

Walpole, R. E., Myers, R. H., and S. L. Myers (2007), Probability
and Statistics for Engineers and Scientists, 8th ed., Prentice-Hall,
Inc., Upper Saddle River, New Jersey

Essential References
Materials

My page (U g rlla gl Asa teaal cYLIAY) g sl b datia
VAAY Al g g s
Ross, S. (2004), Introduction to Probability and Statistics for
Engineers and Scientists, 3rd ed., John Wiley & Sons, New York.

Electronic Materials

Amga_ul ol aalaol
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Other Learning Statistical package such as SPSS, SAS, MINITAB
Materials

2. Facilities Required

ltem Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of
students ranging from 30 to 40 students.

Accoroenty *The s'eats of the classroom are moveable so to allow
(Classrooms, laboratories, demonstration | @rranging a workshop groups, the classrooms contain

rooms/labs, etc.) ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.
* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.
Technology Resources Computers and data show.

(AV, data show, Smart Board, software, etc.)

Other Resources _ . :
(Specify, e.g. if specific laboratory Will be determining later according to the new

equipment is required, list requirements or | circumstances.
attach a list)

G. Course Quality Evaluation
Evaluation Evaluators Evaluation Methods
Areas/Issues

Effectiveness of teaching Students Survey

and assessment methods.

Extent of achievement of Program quality and -Learning Output Matrix

course learning outcomes. accreditation unit -General level of female
students

Verifying standards of Independent member -Checking the correction of

student achievement. teaching staff a sample of students’ work

-Exchange periodically to
correct tests with faculty

member.

Planning procedures for Faculty members from -Periodic review of the
periodic review of the within the institution, decisions by faculty
effectiveness of the course students, quality committees | members to discuss
and planning for its program and college recurring problems to find
development the appropriate solution.

\Twlww‘w@\
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-Give the opportunity for
students to express their
views on what is taught and
receive proposals and study
the effectiveness.

Evaluation of the course file | Program quality and

accreditation unit

Check and review the
course file content.

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title:

Mathematical Methods

Course Code:

MATH 311 T (Taught by English )

College of sciences program (Bachelors of Mathematical

Program: Sciences)

Department: Department of Mathematical science
College: College of Science

Institution: Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: 3 credits (contact hours: 2 Theoretical + 2 Practical)

2. Course type
a. University D College D Department .I Others D

b. Required ’_‘ Elective .

3. Level/year at which this course is offered: Level 6/ Year 3

4. Pre-requisites for this course (if any): Math 222 T + Math 204T + Math 241T

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 60 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other
7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 Lecture 30
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 60
Other Learning Hours
1 Study 15
2 | Assignments °
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description

Inner Product Space. Power series solutions of linear ordinary differential equations
with variable coefficients. Conjugating operators. Sturm-Liouville Theory. Special
Functions: (Legendre, Hermite, Gamma, Beta, Bessel). General theory of Fourier series
and Fourier integration. Laplace transforms. Applications.

2. Course Main Objective

* Providing students with basic mathematical knowledge and developing creative sense
of students.

* Introduce to the students the concept of integral equation, the classification of integral
equations and how it convert them to differential equations and vice versa.

* Acquiring skills to use computer software such as (Matlab, MJ® eaf&t‘tﬂi‘ﬁﬁﬁl@ ...).

yaagliae Gy dgl dyadidooly
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* Sensing problems with providing solutions by practicing higher-order thinking skills,
analyzing, interpreting and discussing results and information.

3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Knowledge:
1.4 | Use mathematical definitions and formulas in thinking and logical | K4
processes.
2 | Skills::
2.1 | Develop mathematical and models of real life problems in a way S1
that demonstrates its appropriateness and justification.
2.3 | Appraise different methods and techniques of problem solving, S3
assessing their effectiveness and applicability.
3 | Competence:
3.1 | Show an ability to function effectively within teams to accomplish | C1
certain goals.

C. Course Content

Contact
Hours

14

No List of Topics

Solve linear ordinary differential equations with variable coefficients
using power series.

2 | Inner product space and conjugating operators. 10
Sturm-Liouville Theory and special functions: Legendre, Hermite,

3 Gamma, Beta, Bessel. 16
4 General theory of Fourier series, Fourier integration and Laplace 14
transform.
5 | Applications 6
Total 60

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment
Methods

Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 | Knowledge

Interactive lectures, | Quizzes

Use mathematical definitions and | Brainstorm Mid-term exams
1.4 | formulas in thinking and logical discussions and and final exam
processes conversations Homework
presentations assignments
2.0 | Skills

. Interactive lectures, uizzes
Develop mathematical and models Q

. : Brainstorm Mid-term exams
of real life problems in a way that . . .
2.1 . X discussions and and final exam
demonstrates its appropriateness :
R conversations Homework
and justification . .
presentations assignments
23 Appraise different methods and Interactive lectures,

techniques of problem solving, Brainstorm e mwiere )
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Code

Course Learning Outcomes

Teaching Strategies

Assessment Methods

assessing their effectiveness and

discussions and

Mid-term exams

applicability. conversations and final exam
presentations Homework
assignments
3.0 | Competence
Interactive lectures, | Quizzes
Show an ability to function Brainstorm Mid-term exams
3.1 | effectively within teams to discussions and and final exam

accomplish certain goals

conversations
presentations

Homework
assignments

2. Assessment Tasks for Students

Percentage of Total
# Assessment task Week Due Assessm%nt Score
1 | Quizzes 7th and 10th weeks 10%
2 | First Midterm exam 8th 20%
3 | Second Midterm exam 13th 20%
4 | Homework Assignment weekly 10%
5 | Final examination After week 15 40%

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice :

Assign and commit to office hours (6 hours per week), that will be attached
with the lectures table and be announced to the students.
Communicate with and ask questions by e-mails to the faculty members
through her site on the web.
Providing help and guidance for any inquiry or consultation that related to

the given course, this will include helping students to understand the material
and contribute to the process of academic advising, and helping students to

face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities

1. Learning Resources

Required Textbooks

P.P.G. Dyke, An introduction to Laplace Transforms and

Flourier Series, Springer Verlag, 2000

Essential References
Materials

-Joe D. Hoffman, Numerical Methods for Engineers and

Scientists, Marcel Dekker Incorp, 2001.

- Richard Lissaman and Elizabeth West MEI Numerical Methods

( MEI Structured Mathematics (A+AS Level) ), (27 Aug 2004)
- J.Douglas Faires and Richard Burden Numerical Methods., ( 18

Jul 2000)

A First Course in Differential Equations with Modeling -

Applications, Dennis G. Zill, Ninth edition

Electronic Materials

Wikipedia, Math world, ....
http://en.wikipedia.or

R T
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http://www.ams.org
http://www.math.psu.edu
http://www.emis.de/ZMATH
http://www.sciencedirect.com

Other Learning

. Will be determined later according to course instructor
Materials

2. Facilities Required
ltem Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of
students ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms
contains ordinary, paper, and smart blackboards,
there should be a platform speaker with integrated
sound system and wired and wireless microphones.
* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Accommodation
(Classrooms, laboratories, demonstration
rooms/labs, etc.)

Technology Resources Computers and data show.
(AV, data show, Smart Board, software, etc.)

Other Resources ) )

(Specify, e.g. if specific laboratory Determined later depending on the new
equipment is required, list requirements or | circumstances.

attach a list)

G. Course Quality Evaluation
Evaluation Evaluators Evaluation Methods
Areas/lIssues

Effectiveness of teaching Students Survey

and assessment.

Verifying of achievement of | Program quality and Learning outcomes matrix
course learning outcomes accreditation unit General students level
Verifying standards of Independent member 3- Check marking by an
student achievement. teaching staff independent member

teaching staff of samples
of student work.

4- Exchanging periodically
to mark exams or a
sample of assignments
with faculty members

Planning procedures for Faculty members inside the 3- Periodic review of
periodic review of the institution, students, courses by faculty
effectiveness of the course program and collage quality members to discuss

and planning for its
development

pgadl ails
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find the appropriate
solution.

4- Give the opportunity
for students to express
their views on what is
taught and receive
proposals and study
the effectiveness.

Evaluation of the course file | Program quality and

Check and review the
course file content.

accreditation unit

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title:

Differential Equations

Course Code:

Math 323 T

Program: Bachelor of Mathematical Science.
Department: Mathematical Science
College: College of Science

Institution:

Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: 3 (2 Theoretical + 2 Exercise)

2. Course type

a. University D College D Department Others D

b. Required m Elective

3. Levellyear at which this course is offered: 6% level- 37 year

4. Pre-requisites for this course (if any): Math 222 T, Math 204 T and Math 241 T

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 60 100%

2 | Blended

3 | E-learning

4 | Correspondence

5 | Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 30
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 60
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description
Modeling with higher-order differential equations and problems of initial and boundary

values of linear equations - Series solutions of linear equations. Solutions about
ordinary points. Solutions about singular points, The Laplace transform. Inverse
transforms and transforms of derivatives. Operational properties, Homogenous linear
systems with constant coefficients using eigenvalues. Variation of parameter method and
Matrix exponential.

Basic concepts of integral equations: definition of Classification of Llnear Integral
Equations: Fredholm Equations - Volterra Equations - Equations
Integral) - Equivalent Integral Equations.

;u_Ln_LJI dslig
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Convert the Volterra equation to an ordinary differential equation, Solve the integral
equation, Conversion of the initial value problems of the Volterra equation - conversion
of the boundary value problems of the Friedholm equation, using computer programs
such as (Matlab, Mathmatica, C ++ ...) to solve these problems.

2. Course Main Objective
1. Introducing students to the integral equation and its classification and conversion to

differential equation and vice versa.

2. Acquire proficiency in the use of computer programs such as (Matlab, Mathmatica,
C++..)

3. Solve problems with solutions to them by practicing higher thinking skills, analyzing
and interpreting results and information

3. Course Learning Outcomes

CLOs AlignidPLO
Knowledge:
1.¢ | Using mathematical definition and formulas in thinking and logical K.4
processes
2 | Skills::
2.1 | Develop mathematical models of real-life problem in a way that S.1
demonstrates its appropriateness and justification
2.3 | Appraise different methods and techniques of problem-solving, S.3
assessing their effectiveness and applicability
3 | Competence:
3.1 | Show an ability to function effectively within teams to accomplish C1
curtains goals

C. Course Content

No List of Topics ST
Hours
1 Modeling with higher-order differential equations, initial value 4
problems and Boundary value problems of linear equations
9 Series solutions of linear equations. Solutions about ordinary points. 4
Solutions about singular points
3 Laplace transforms. Inverse Laplace transforms, and Laplace 5
transforms of derivatives. Operational properties
4 Syster_ns of linear equations -Systems of first order linear differential 8
equations
5 Homogeneous linear systems with fixed coefficients: different real 16

eigenvalues, repeated eigenvalues, complex eigenvalues

6 | Variation of parameters, Matrix exponential 10

Basic concepts of integral equations: definition of integral equations -
Classification of Linear Integral Equations: Fredholm Equations -

! Volterra Equations - Equations (Differential - Integral)- singular 6
Integral Equations.

3 Solve the integrative equation- Convert the Volterra equatieg:tora .M@ 5
ordinary differential equation, , Conversion of the initial value _ &2/

© pglaliddds
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problems of the Volterra equation - conversion of the boundary value

problems of the Friedholm equation

Total

60

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 [ Knowledge

Using mathematical definition and

Interactive lectures,

Written exames,

discussions and
conversations,
Presentation.

formulas in thinking and logical | discussions and Oral exams, Class
processes conversations, assignments,
1.4 )
Brainstorm, Homework
Presentations, assignments, class
practical training discussions
20 | Skills:
Develop mathematical models of | Interactive lectures, | Written exams,
real life  problem in a way that | discussions and Oral exams, Class
demonstrates its appropriateness | conversations, assignments,
2.1 R X
and justification Brainstorm, Homework
Presentations, assignments, class
practical training discussions
Appraise different methods and | Interactive lectures, | Written exams,
techniques of problem-solving, | discussions and Oral exams, Class
assessing their effectiveness and | conversations, assignments,
2.3 ST v
applicability Brainstorm, Homework
Presentations, assignments, class
practical training discussions
3.0 | Competence:
Show an ability to function | Interactive lectures, | Homework
effectively  within  teams  to | Brainstorm, assignments,
31 accomplish curtains goals practical training, class discussions

2. Assessment Tasks for Students

Percentage of Total
# Assessment task* Week Due Assessmgent Score
1 Short research in Twice 10%

term

2 | Mid Term 1 7t week 20%
3 | Mid Term 2 11t week 20%
4 | Home works All weeks 10%
5 | Final Exam 16t week 40%
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E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student consultations
and academic advice :
e Assign and commit to office hours (6 hours weekly), that will be attached with
the lectures table and be announced to the students.
e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.
e Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the material
and contribute to the process of academic advising and helping students to
face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities
1.Learning Resources

D. G. Zill, A first Course in Differential Equations, Cole Pub Co
(2008).
Abdul-majid Wazwaz, A First course in integral equations, world
Scientific pub co0.(1997).
Marcus, Differential Equations: An Introduction, Wm.C. Brown
Publishers, 1991.
@Lha%&aum Q\th.d\g}.:uﬁa,(.&\ £Y0 ), 09 AT g (e cud At ) -
3 g lalf daals
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Required Textbooks

Essential References
Materials

http://en.wikipedia.org
http://www.aws.org
Electronic Materials | http://www.math.psu.edu
http://wwwemis.de/ZMATH
http://www.sciencedirect.com

Other Learning Matlab, Mathematica, Maple
Materials

2. Facilities Required

ltem Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, t
ordinary, paper, and sma tblqcl«lggﬁm_ :

pglall dlh
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Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)
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ltem Resources

be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate

lighting.

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Computers devices and data show.

Other Resources

Will be determined later in the light of the new.

G. Course Quality Evaluation

Evaluation .
Evaluators Evaluation Methods
Areas/lIssues
Course and The Students Survey
teaching

effectiveness

Verification of the
learning outcomes
of the course

Program quality
Accreditation unit

Learning outcomes Matrix
The General level of the students

Verification of the

Independent faculty

1. Checking the marking of a sample of

student members from within the | students' work

achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by

procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

inside the university
Students

Quality management in
the department or the
college

faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality
Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title:

Number Theory

Course Code:

Math 342 T (Taught in Arabic)

College of science program (Bachelors of Mathematical

Program: Science)
Department: Department of Mathematical science
College: College of Science

Institution:

Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: 4 credits (contact hours: 3 Theoretical + 2 Exercises)

2. Course type

a. University D College D Department Others D

b. Required Elective m

3. Level/year at which this course is offered: Starting from Level Five \ Third year

4. Pre-requisites for this course (if any): Foundations of mathematics Math 131 T

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%

2 | Blended

3 | E-learning

4 | Correspondence

5 | Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture £o
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description
Mathematical induction and well-ordering principle - Divisibility rule - Euclidean
algorithm. Prime numbers and its characteristics. Linear Diophantine equations.
Congruence and its some basic characteristics - Linear congruence and solving it - Chinese
remainder theorem and its applications. Non-Linear congruence and solving it. Fermat's
Theorem - Fermat's way in analysis - Wilson's theorem and Euler's theorem. Some
numerical functions and its characteristics. Pythagorean triple and introduce Fermat's
hunch. . Continued fraction.
m:wulww‘w‘@
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2. Course Main Objective

» knowing the history of integers and its origin.

e knowing the new relations of integers.

» Acquiring the skills of dealing with numbers.

e Making the students acquire the communication skills, using mathematics programs
and computational skills to stimulate mathematical thinking, understand and do the
mathematical exercise.

3. Course Learning Outcomes

Aligned
CLOs PLOS
1 | Knowledge:
1.3 | State theorems of mathematics with their proofs. K3
14 Use mathematical definitions and formulas in thinking and logical | K4
processes.
2 | Skills::

Appraise different methods and techniques of problem solving, | S3
assessing their effectiveness and applicability.
3 | Competence:

31 Shovv_ an ability to function effectively within teams to accomplish | C1
"~ | certain goals.

2.3

C. Course Content

No List of Topics S e
Hours

1 Mathematical induction and well-ordering principle. Divisibility rule. 15
Euclidean algorithm.

2 | Prime numbers and its characteristics. 5

3 | Diophantine equations. 5

4 | Congruence and its some basic characteristics. 10

5 Linear congruence and solving it. Chinese remainder theorem and its 10
applications.

6 | Non-linear congruence and solving it. 5

7 | Fermat's little. Fermat's way in analysis. 5

8 | Wilson's theorem and Euler’s theorem. 5

9 | Some numerical functions and its characteristics. 5

10 | Pythagorean triple and introduce Fermat's hunch. 5

11 | Continued fraction. 5

Total 75

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment
Methods

Code Course Learning Outcomes Teaching Strategies | Assessment Methods

1.0 [ Knowledge
13 State theorems of mathematics with | Interactive lectures.
' their proofs. Brainstorming. [&s{"a

poLandalt
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Code

Course Learning Outcomes

Teaching Strategies

Assessment Methods

Discussions and
conversations.
Presentations.

Homework.
Discussion in class
and worksheets.

Use mathematical definitions and

Interactive lectures.

Exams (Quiz — Mid

accomplish certain goals.

formulas in thinking and logical Brainstorming. — Final).
1.4 | processes. Discussions and Homework.
conversations. Discussion in class
Presentations. and worksheets.
2.0 | Skills
Appraise different methods and Brainstorm Simulated.
23 techniques of problem solving, Problem solving. Performance tests.
' assessing their effectiveness and Group research. Students' projects.
applicability. Research Papers.
3.0 | Competence
Show an ability to function Brainstorm. Interviews.
31 effectively within teams to Group research. Observations.

Evaluate colleagues
and students.

2. Assessment Tasks for Students
# Assessment task Week Due P,:;g:?;r?]geig ggg:gl
1 | Quizzes (1) 5th 5%
2 | First Midterm exam 7th 20%
3 | Quizzes (2) oth 5%
4 | Second Midterm exam 12th 20%
5 [ Homework Assignment weekly 5%
6 | Class participation weekly 5%
7 | Final examination After week 15 40%

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice :
e Assign and commit to office hours (6 hours per week), that will be attached
with the lectures table and be announced to the students.
e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.
e Providing help and guidance for any inquiry or consultation that related to the given
course, this will include helping students to understand the material and contribute
to the process of academic advising, and helping students to face any problem related

to the course (either studying or academic problem).

Course Specifications 1..,20:
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F. Learning Resources and Facilities
1. Learning Resources

. ¢ 3 g lal) daaly ¢ Lgilidat g Mae ) Ay S, laam Ciig ma ¢ pSA) ‘é”)ﬁ -
Required Textbooks (@) £Y4) , A3 dagal

Essential References | D. Burton (Elementary Number theory.) Allyan and Bacon. .
Materials (1980).

Electronic Materials | Determined by the professor of the course at the time.

Other Learning Insert any other educational materials such as mathematical
Materials software such as: (Matlab, Mathematica and Maple)

2. Facilities Required
Item Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of
students ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms
contains ordinary, paper, and smart blackboards,
there should be a platform speaker with integrated
sound system and wired and wireless microphones.
* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Accommodation
(Classrooms, laboratories, demonstration
rooms/labs, etc.)

Technology Resources Computers devices and data show.
(AV, data show, Smart Board, software, etc.)

Other Resources ) ]

(Specify, e.g. if specific laboratory Determined later depending on the new
equipment is required, list requirements or | circumstances.

attach a list)

G. Course Quality Evaluation

Evaluation Evaluators Evaluation Methods
Areas/Issues
Effectiveness of teaching Students Survey
and assessment.
Verifying of achievement of | Program quality and Learningo s matrix
course learning outcomes accreditation unit GEﬁ’énfﬁl 'ﬁu@@ﬁ@lvel

e il T A
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Verifying standards of
student achievement.

Independent member
teaching staff

5- Check marking by
an independent
member teaching
staff of samples of
student work.

6- Exchanging
periodically to mark
exams or a sample of
assignments with
faculty members

Planning procedures for
periodic review of the
effectiveness of the course
and planning for its
development

Faculty members inside the
institution, students,
program and collage quality

5- Periodic review of
courses by faculty
members to discuss
recurring problems to
find the appropriate
solution.

6- Give the opportunity
for students to express
their views on what is
taught and receive
proposals and study
the effectiveness.

Evaluation of the course file

Program quality and
accreditation unit

Check and review the
course file content.

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title:

Numerical Analysis

Course Code:

Math 351 T (Taught in English)

College of science program (Bachelors of Mathematical

Program: Science)
Department: Department of Mathematical science
College: College of Science

Institution:

Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: 4 (contact hours: 3 Theoretical + 2 Exercises)
2. Course type

a. University D College D Department ! Others D

b. Required m Elective !
3. Level/year at which this course is offered: Level 5/ Year 3

4. Pre-requisites for this course (if any): Math 203 T, Math 241 T and Math CS242 T

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%

2 | Blended

3 | E-learning

4 | Correspondence

5 | Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio 30
3 Tutorial
4 Others (specify)
Total 75
Other Learning Hours
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20
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B. Course Objectives and Learning Outcomes

1. Course Description

Theoretical part:

Calculations, rounding errors, error growth and convergence. Numerical Methods for
Solving Nonlinear Equations: Drainage, False Mode, Frequency Relay, Newton-Raphson
and Cutter. Study of the error analysis of the repetitive methods and the rate of
convergence. Boundary approximation and approximation: Taylor, Lagrange, division
differences. Study the errors associated with these functions and analyze numerical
results. Numerical differentiation: the conclusion of numerical methods of different
approximations for calculus I and Il using the polynomials Taylor and Lagrange. To study
the errors associated with these methods, as well as to analyze the effect of the circular
errors on the calculated values. Numerical integration: The conclusion of some methods
such as: trapeze, Simpson and midpoint as well as compound formulas. Study and analyze
the error of all formulas. Numerical solutions for systems of linear equations: Direct
methods: Gaussian deletion, with emphasis. Error analysis of numerical solutions for
direct methods. Frequency methods: Jacobi, Gauss-Siddal and SOR with the study of
error analysis and convergence rates for these methods. Ordinary Differential Equations
of First Order: Euler and Taylor Method, Conclusion of Some. Study the accompanying
errors and their approximation. Rong-Kuta methods, and analysis of errors related to
them

Practical part:

Using mathematical software to solve problems.

2. Course Main Objective

1. Gain skill in numerical methods for solutions of equations, by using numerical
analysis programs and computer facilities.

2. Understand specific steps (algorithms) for accessing from the given data to numerical
results or solutions that are almost the exact solutions.

3. Providing female students with communication skills, using mathematical programs,
and computer skills to stimulate mathematical thinking and to understand and solve
mathematical problems.

4. Describe and analyze methods for obtaining numerical solutions to problems that are
difficult to solve by the usual algebraic methods.

3. Course Learning Outcomes

Aligned
CLOs PLOS
1 | Knowledge:
14 Use mathematical definitions and formulas in thinking and logical | K4
processes
2 | Skills::
21 Develop mathematical and models of real life problems in a way that | S1
" | demonstrates its appropriateness and justification
29 Apply appropriate tools and processes, using advanced S2
"~ | mathematics and computer programs.
Demonstrates an ability to use current mathematical: techniques, S5
2.5 | software, skills, and tools necessary for analyzing real life
problems.

3 | Competence:

[EREERLULAS
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Aligned
N PLOs
33 Implement a given technique on real life data using a computer if | C3
[ necessary
C. Course Content
No List of Topics Contact
Hours

Theoretical Parts
1 | Calculations, rounding errors, error growth and convergence 3
Numerical Methods for Solving Nonlinear Equations: Drainage, False |9
2 | Mode, Frequency Relay, Newton-Raphson and Cutter. Study of the
error analysis of the repetitive methods and the rate of convergence.
Boundary approximation and approximation: Taylor, Lagrange, 6
3 | division differences. Study the errors associated with these functions
and analyze numerical results.

Numerical differentiation: the conclusion of numerical methods of 4.5
different approximations for calculus I and Il using the polynomials
4 | Taylor and Lagrange. To study the errors associated with these
methods, as well as to analyze the effect of the circular errors on the
calculated values

Numerical integration: The conclusion of some methods such as: 4.5
5 | trapeze, Simpson and midpoint as well as compound formulas. Study
and analyze the error of all formulas.

Numerical solutions for systems of linear equations: Direct methods: 4.5
6 [ Gaussian deletion, with emphasis. Error analysis of numerical
solutions for direct methods

Frequency methods: Jacobi, Gauss-Siddal and SOR with the study of | 13.5
error analysis and convergence rates for these methods. Ordinary
Differential Equations of First Order: Euler and Taylor Method,

! Conclusion of Some. Study the accompanying errors and their
approximation. Rong-Kuta methods, and analysis of errors related to
them.

Practical parts
8 | Package program 26

Total 71

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code Course Learning Outcomes Teaching Strategies | Assessment Methods

1.0 [ Knowledge
Use mathematical definitions and Interactive lectures, | Exams (quiz, Mid,
formulas in thinking and logical Brainstorm, Final)
processes. discussions and Class assignments,

1.4 conversations, Homework

Presentations

paasllage Cul dgi Gyl G003
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Code Course Learning Outcomes Teaching Strategies | Assessment Methods
2.0 | Skills
Develop mathematical and models | Interactive lectures, | Exams (quiz, Mid,
of real life problems in a way that | Brainstorm, Final)
2.1 | demonstrates its appropriateness | discussions and Class assignments,
and justification conversations, Homework
Presentations
Apply appropriate tools and Interactive lectures, | Exams (quiz, Mid,
processes, using advanced Brainstorm, Final)
2.2 | mathematics and computer discussions and Class assignments,
programs. conversations, Homework
Presentations
Demonstrates an ability to use | Interactive lectures, | Practical exams
current mathematical: techniques, | Brainstorm, Class assignments,
25 software, skills, and tools necessary | discussions and Homework
' for analyzing real life problems. conversations,
Presentations
Practical training
3.0 | Competence
Implement a given technique on real | Interactive lectures, | Reports and
life data using a computer if | Brainstorm, projects
33 |necessary discussior!s and
' conversations,
Presentations
Practical training

2. Assessment Tasks for Students

Percentage of Total
# Assessment task Week Due Assessm%nt Score
1 | Quiz 5thand 13t 10
2 | Midterm exam 10t 10
3 | Final Lab 14th 10
4 | Participation and Homework Assignment weekly 10
5 | Practical training weekly 10
6 Final examination After o

week 15

E. Student Academic Counseling and Support

consultations and academic advice :

through her site on the web.

to the course (either studying or academic

problem).

Arrangements for availability of faculty and teaching staff for individual student

e Assign and commit to office hours (6 hours per week), that will be attached
with the lectures table and be announced to the students.
e Communicate with and ask questions by e-mails to the faculty members

e Providing help and guidance for any inquiry or consultation that related to the given
course, this will include helping students to understand the material and contribute
to the process of academic advising, and helping students to face any problem related

Course Specifications 1..,20:
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F. Learning Resources and Facilities
1.l earning Resources

Richard L.Burden,J.Douglas Faires and Albert C. Reynolds,
Required Textbooks | NUMERICAL Analysis, 7th edition ,PWS-KENT Publishing
Cmpany,2005

- Endre Sili and David F. Mayers, An Introduction to Numerical
Analysis ,28 Aug 2003.

Essential References

WA -Eugene Isaacson and Herbert B. Keller ,Analysis of Numerical

Methods (Dover books on advanced mathematics) ,Oct 1994

Electronic Materials Will be determined later

Other Learning Mathematical software such as: MATLAB
Materials

2. Facilities Required
ltem Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of
students ranging from 30 to 40 students.
. * The seats of the classroom are moveable so to allow
(Classroo rﬁscffbr;goegsatéggonstrauon arranging a workshop groups, the classrooms
Fooms/labs, e’tc_) contains ordinary, paper, and smart blackboards,
there should be a platform speaker with integrated
sound system and wired and wireless microphones.
* There will be a connection to the internet, and a
modern air conditioning system and appropriate

lighting.
Technology Resources Computers devices and data show.
(AV, data show, Smart Board, software, etc.)
Other Resources
(Specify, e.g. if specific laboratory None

equipment is required, list requirements or
attach a list)

G. Course Quality Evaluation
Evaluation Evaluators Evaluation Methods
Areas/Issues

Effectiveness of teaching Students Survey

and assessment.

Verifying of achievement of | Program quality and Learning outcomes matrix
course learning outcomes accreditation unit General students level
Verifying standards of Independent member arking by

student achievement. teaching staff
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staff of samples of
student work.

8- Exchanging
periodically to mark
exams or a sample of
assignments with
faculty members

Planning procedures for
periodic review of the
effectiveness of the course
and planning for its
development

Faculty members inside the
institution, students,
program and collage quality

7- Periodic review of
courses by faculty
members to discuss
recurring problems to
find the appropriate
solution.

8- Give the opportunity
for students to express
their views on what is
taught and receive
proposals and study
the effectiveness.

Evaluation of the course file

Program quality and
accreditation unit

Check and review the
course file content.

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title:

Probability Theory

Course Code:

Math 362 T

Program: Bachelor of Mathematical Science
Department: Department of Mathematical science
College: College of Science

Institution:

Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: 3 credit hours (contact hours: 3 Theoretical + 2 Training)

2. Course type

a. University D College D Department Others D
b. Required Elective m

3. Level/year at which this course is offered: Level 5/ Year 3

4. Pre-requisites for this course (if any): Math 203T+ Math 261T

5. Co-requisites for this course (if any): None

6. Mode of Instruction

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%

2 | Blended

3 | E-learning

4 | Correspondence

5 | Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (training)
Total 75
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description
Review of probability, conditional probabilities, independence , random variables,

probability mass and density functions, cumulative distribution function, characteristics
of random variables for discrete and continuous distributions, some discrete and
continuous probability distributions, bivariate discrete and continuous distributions,
moments and moment generating functions for some discrete and continuous
distributions, conditional expectation and variance, functions of random variables, sum
of random variables.

ayagawll &y

o)

paasllage Cal dgi Gyall doola

polall 84S
aralyll pgloll pud

Course Specifications 1..,20:




2. Course Main Objective
« Studying random variables and their characteristics, and univariate probability

distributions (discrete and continuous).

e Studying probability distributions for more than one random variables.

» Deriving the probability distributions of functions of random variables, and sum of
random variables.

3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Knowledge:
13 State theorems of mathematics with their proofs K.3
14 Use mathematical definitions and formulas in thinking and logical | K.4
processes
2 | Skills :
Appraise different methods and techniques of problem-solving, S.3
2.3 . . : .
assessing their effectiveness and applicability.
Illustrate an ability to communicate effectively with a range of | S.4
24 audiences
3 | Competence
None

C. Course Content

No List of Topics ST
Hours
Review of probability: random experiment, sample space, event 5

1 | operations, axioms of probability, conditional probabilities, and
independent events.

Random variable and probability distributions: discrete and 5
2 | continuous random variables, discrete and continuous probability
distributions, cumulative distribution function.

Characteristics of random variables: expected value of a random 10
variable and function in random variable, properties of expected value
and variance, moments, moment generating functions, probability
generating function.

Discrete probability distributions: Bernoulli trial, Binomial 10
4 | distribution, Poisson distribution, Geometric distribution, Negative
binomial distribution, The hypergeometric distribution.
Continuous probability distributions: Uniform (rectangular) 10
5 | distribution, Exponential distribution, Gamma distribution, Beta
distribution, Normal distribution.

Bivariate random variables: Discrete and continuous bivariate 15
6 | distributions, marginal distributions, conditional probability

distributions, independence of random variables, expectedmﬁﬁ@{ﬁ@
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moments of bivariate distributions, Trinomial distribution, the
bivariate normal distributions.

Functions of random variables: discrete and continuous random
variables, cumulative distribution method, moment generating

function method, transformations method, the derivation of Fand T
distributions.

15

Sum of random variables: expected value, variance, moment
generating function, sum of finite number of random variables.

Total

75

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 [ Knowledge

State theorems of mathematics with
their proofs

Interactive lectures,
Brainstorming,

Exams (quizzes,
midtermes, finals),

1.3 Discussions, Participation,
Presentations. Homework
Exercises
Use mathematical definitions and Interactive lectures, | Exams (quizzes,
formulas in thinking and logical Brainstorming, midtermes, finals),
1.4 | processes. Discussions, Participation,
Presentations. Homework
Exercises
2.0 | Skills
Appraise different methods and Interactive lectures, [ Exams (quizzes,
techniques of problem-solving, Brainstorming, midtermes, finals),
2.3 | assessing their effectiveness and Discussions, Participation,
applicability. Presentations. Homework
Exercises
Illustrate an ability to communicate | Presentations, Exams (quizzes,
effectively with a range of audiences | Interactive lectures, | midterms, finals),
94 University events Participation,
and activities, Homework
Practical training Exercises

2. Assessment Tasks for Students

Assessment task*

Week Due

Percentage of Total
Assessment Score

Quiz

5thand 10th

5 for every exam

Midterm exam

8thand 12th

20 for every exam

WiNI | FH*F

Homework Assignment and Participation.

wee
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Percentage of Total
*
# Assessment task Week Due | 1 ccment Score

Final examination After 40
week 15

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice :

e Assign and commit to office hours (6 hours per week), that will be attached
with the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

e Providing help and guidance for any inquiry or consultation that related to the given
course, this will include helping students to understand the material and contribute

to the process of academic advising, and helping students to face any problem related
to the course (either studying or academic problem).

F. Learning Resources and Facilities
1.l earning Resources

Required Textbooks LV390), Ban gl g pdill A 1y dbuall Bl 1a / cLaiaY) Ay

0Bkl Yo gr dlal) daals 63 ge 2aal duilaa) 4y A1) B datka -
-Hogg. R. and A. Crag, Introduction to mathematical Statistics,
Essential References | (1978).

Materials - Hodges J., Lehmann E (1964/70), Basic concepts of probability
and statistics.

Electronic Materials Specified by the faculty member.

Other Learning -
Materials
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2. Facilities Required

ltem

Resources

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contains
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Computers and data show.

Other Resources

(Specify, e.qg. if specific laboratory
equipment is required, list
requirements or attach a list)

Will be determined later according to the new
circumstances

G. Course Quality Evaluation

effectiveness

Evaluation .
Evaluators Evaluation Methods
Areas/lssues
Course and The Students Survey
teaching

Verification of the
learning outcomes
of the course

Program quality
Accreditation unit

Learning outcomes Matrix
The General level of the students

Verification of the

Independent faculty

1. Checking the marking of a sample of

student members from within the | students' work

achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by

procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

inside the university
Students

Quality management in
the department or the
college

faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
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Evaluation
Areas/Issues

Evaluators Evaluation Methods

is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality Reviewing the content of the course
Accreditation unit report

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title:

Introduction to Topology

Course Code: Math372 T

Program: Bachelor of Scientific colleges/Mathematical science
Department: Mathematical science

College: science colleges

Institution:

Princess Nourah University
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A. Course ldentification

1. Credit hours: 4credits (3theoretical+2 tutorial)
2. Course type

University College Departn::i Others D

b. Required Elective ’—'
3. Level/year at which this course is offered: 6° level/ 3%
year

4. Pre-requisites for this course:
Real Analysis (1), Math381T

5. Co-requisites for this course:
None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others (specify)
Total 20
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B. Course Objectives and Learning Outcomes

1. Course Description
Topological spaces: Definition and examples, Open and Closed sets. Closure of a set,

Interior, boundary, exterior and derived sets. The subspace Topology, Bases and sub-
bases. Product topology, Metric spaces: Definitions and Examples Discrete metric, Usual
and square metric on R", Metric topology, Metrizabilty, continuous functions in
topological spaces, Homeomorphisms, Topological property, compactness, Compactness
in R™, Limit point compactness, Sequentially compact spaces, Compactness in metric
spaces. Use program packages such as Mathematica, MATLAB or Maple in some
scheduled topics.

2. Course Main Objective

1. Dealing with abstract mathematical concepts and detailed proofs for mathematical
facts.

2. Provide the ability to express mathematical facts verbally and in writing.

3. Course Learning Outcomes

Aligned

CLOs PLOs

1 | Knowledge:
1.4. [ Use mathematical definitions and formulas in thinking and logical | K4
processes such as: using topology theorems

2 | Skills :

2.2 | Apply appropriate tools and processes, using advanced mathematics | S.2
and computer programs
2.4 | Hlustrate an ability to communicate effectively with a range of | S.4
audiences

3 | Competence:
3.2 | Demonstrates the need for and the ability to engage in continuing | C.2
professional development
3.3 | Implement a given technique on real life data using a computer if | C.3
necessary

C. Course Content

No List of Topics TG
Hours

1 | Topological spaces: Definition and examples 10

2 | Bases and sub-bases. Product topology. 10

3 Open and Closed sets. Closure of a set, Interior, boundary , 10
exterior and derived sets. The subspace Topology.

4 Metric spaces: Definitions and Examples, Discrete metric, Usual and 15
square metric on R™, Metric topology , Metrizabilty,

5 continuous functions in topological spaces, Homeomorphisms, 15
Topological property

. | compactness, Compactness in R™, Limit point compactness, 15
Sequentially compact spaces, Compactness in metric spaces

Total 75
FEREERLULAS. 4
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D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 | Knowledge
1.4. | Use mathematical definitions and Exams: Quizzes
formulas in thinking and logical Mid-term
processes such as: using topology Presentations exams and
theorems Interactive lectures final exam
Practical Training Homework
Brainstorm class
assignments
2.0 | Skills
2.2 | Apply appropriate tools and Exams: Quizzes
processes, using advanced Mid-term
mathematics and computer | presentations exams and
programs Interactive lectures final exam
Practical Training Homework
Brainstorm class
assignments
2.4 | lllustrate an ability to communicate Exams: Quizzes
effectively with a range of audiences Mid-term
Presentations exams and
Interactive lectures final exam
Practical Training Homework
Brainstorm class
assignments
3.0 | Competence
3.2 | Demonstrates the need for and the Exams: Quizzes
ability to engage in continuing Mid-term
professional development Presentations exams and
Interactive lectures final exam
Practical Training Homework
Brainstorm class
assignments
3.3 | Implementa given technique on real . Exams: Quizzes
life data using a computer if [ Presentations Mid-term
necessary Interactive lectures exams and
Practical Training final
) inal exam
Brainstorm ork
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Code Course Learning Outcomes Teaching Strategies | Assessment Methods

class
assignments

2. Assessment Tasks for Students

# Assessment task* Week Due Pﬁ;g:g:r?l%i? fsl-g:sl
1 | Quizzes 5,10 10%
2 | Midterm exams 8,12 40%
3 | project 10 5%
4 tutorial During the 5%
term
5 | Final exam After 15 40%

E. Student Academic Counseling and Support

e Assign and commit to office hours (6 hours weekly), that will be attached with
the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

¢ Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the material
and contribute to the process of academic advising and helping students to
face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities
1.Learning Resources

J. R. Munkres, Topology (2nd Edition), Prentice Hall, Inc, 2000.
Required Textbooks

1- R. Engelking, General Topology, Heldermann Verlag (1989).
2- s. Willard, General Topology, Dover Publications, (2004).
cliSal) ¢y gidi Balas ¢ JioLans) ardall 1e dana (Lip glgiil) 8 dadia -
g Sllal) daaly
‘@jﬂb J.«.'A.'\ﬂ OLAJ'S‘ ol seﬁ.ﬁ atall K daaf ‘ew\ @333,\3‘ Uw.u\ =
.?7~ L] ‘@Lﬁ\z\aeh!\

Essential References
Materials

. . Determined by the Professor of the course at the time
Electronic Materials

Other Learning Mathematica -Maple - Matlab
Materials
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2. Facilities Required

ltem Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contain
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

lighting.

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Computers devices and data show.

Other Resources

Will be determined later in the light of the new.

G. Course Quality Evaluation

Evaluation .
Evaluators Evaluation Methods
Areas/Issues
Course and The Students Survey
teaching

effectiveness

Verification of the
learning outcomes
of the course

Program quality
Accreditation unit

Learning outcomes Matrix
The General level of the students

Verification of the

Independent faculty

1. Checking the marking of a sample of

student members from within the | students' work

achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by

procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

inside the university
Students

Quality management in
the department or the
college

faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the

students to express their views on what
dyagoutll QL))o QA
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Evaluation
Areas/Issues

Evaluators Evaluation Methods

is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality Reviewing the content of the course
Accreditation unit report

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title:

Real Analysis (1)

Course Code:

Math 381 T

Program: Bachelor of Mathematical Science
Department: Department of Mathematical science
College: College of Science

Institution:

Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: 4 Credit hours (contact hours: 3 Theoretical + 2 Exercises)

2. Course type

a. University D College D Department Others D
b. Required Elective m

3. Level/year at which this course is offered: Fifth level/Third year

4. Pre-requisites for this course (if any): Calculus (3) (Math 203 T) + The foundations of
Mathematics (Math 131 T)

5. Co-requisites for this course: None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%

2 | Blended

3 | E-learning

4 | Correspondence

5 | Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20
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B. Course Objectives and Learning Outcomes

1. Course Description

The Real Numbers: The Algebraic and Order properties.

The Completeness Property. Applications of the Supermum Property. Intervals.
Sequences and Series:Sequences and their Limits. Limit Theorems. Monotone Sequences.
Subsequences and the Bolzano-Weierstrass Theorem. The Cauchy Criterion.
Limits:Limits of Functions. Limit Theorems. Some Extensions of the Limit Concept.
Continuous Functions:

Continuous Functions. Combinations of Continuous Functions. Continuous Functions on
intervals. Uniform Continuity. Monotone and Inverse Functions.

Differentiation: The Derivative. MVT. L’Hospital’s Rules. Taylor’s Theorem.

A Glimpse into Topology: Open and Closed Sets in R. Compact Sets . Continuous
Functions. Metric Spaces

2. Course Main Objective
1. Understand the analytical foundations of terminology concepts, communication, and

derivation.

2. Providing students with a number of mental skills, such as logical thinking, analysis,
reasoning, and problem-solving and decision-making.

3. Providing female students with communication skills and using mathematical
programs and computer skills to stimulate mathematical thinking and to understand
and solve mathematical problems.

4. Understand basic Muslim definitions, definitions and theories.

The ability to formulate mathematical expressions and prove or deny them.

6. Develop the ability to understand the nature of mathematical proof and the idea of
examples of negation.

o1

3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Knowledge:
1.3 | State theorems of mathematics with their proofs K.3
14 The use of mathematical concepts and laws in thinking and logical K.4
processes
2 | Skills:
23 Appraise different methods and techniques of problem-solving, S.3
" | assessing their effectiveness and applicability.
3 | Competence:
31 Show an ability to function effectively within teams to accomplish Cl
"™ | curtains goals.

C. Course Content

. . Contact
No List of Topics Hours
Ch2: The Real Numbers: 12.5
1 The Algebraic and Order properti_es. _ @M@MW@
The Completeness Property. Applications of the Supermum Prioperty.sHte R
" poualiagh
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Ch 3: Sequences and Series:

2 Sequences and their Limits. Limit Theorems. Monotone Sequences. Subsg
Weierstrass Theorem. The Cauchy Criterion.

20

equences and

the Bolzan

4 Continuous Functions. Combinations of Continuous Functions. Continuous
Uniform Continuity. Monotone and Inverse Functions.

3 Ch4: Limits: 10
Limits of Functions. Limit Theorems. Some Extensions of the Limit Concept.
Ch 5: Continuous Functions: 10

Functions on

intervals.

5 Ch 6: Differentiation: 12.5
The Derivative. MVT. L’Hospital’s Rules. Taylor’s Theorem.
6 Ch 11: A Glimpse into Topology: 10
Open and Closed Sets in R. Compact Sets . Continuous Functions. Metric Spaces.
Total 75

D. Teaching and Assessment

1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods

Code Course Learning Outcomes

Teaching Strategies

Assessment Methods

1.0 | Knowledge

State theorems of mathematics with

Interactive lectures,

presentation

: . : uizzes,
their proofs discussions and (Hgomework
1.3 conversations, .
Brainstorm assignments, class
. discussions
presentation
The use of mathematical concepts Interactive lectures, Quizzes
and laws in thinking and logical discussions and HomeW(’)rk
1.4 | processes conversations, i
Brainstorm assignments, class
. discussions
presentation
2.0 | Skills
Appraise different methods and Interactive lectures, Quizzes
techniques of problem-solving, discussions and HomeW(’)rk
2.3 | assessing their effectiveness and conversations, .
o X assignments, class
applicability. Brainstorm, discussions
presentation
3.0 | Competence
Show an ability to function Interactive lectures, Quizzes
effectively within teams to discussions and HomeW(’Jrk
3.1 | accomplish curtains goals. conversations, !
: assignments, class
Brainstorm, . .
discussions

2. Assessment Tasks for Students

Course Specifications 1..,20:

P B
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Percentage of Total

*

# Assessment task Week Due Assessment Score
Quiz Week 3rd + 5th 10%

1 +7th +9th

2 | Midterm exam 1 gth 15%

3 | Midterm exam 2 12t _ 20%

4 | Homework Assignment weekly [ 058
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Percentage of Total

*

# Assessment task Week Due Assessment Score
Final examination After week 15 40%

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student

consultations and academic advice :

e Assign and commit to office hours (6 hours per week), that will be attached
with the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

e Providing help and guidance for any inquiry or consultation that related to the given
course, this will include helping students to understand the material and contribute
to the process of academic advising and helping students to face any problem related
to the course (either studying or academic problem).

F. Learning Resources and Facilities
1.l earning Resources

Robert Bartl and Donald Sherbert, Introduction to Real Analysis,
3rd ed., Wiley, 2000.

e D. Gaughan, introduction to analysis 5% edition , Brooks/
Cole, 20009.
e F. Morgan, Real Analysis, Oxford Univ. press, 2005.
dagdal) - pau sidl gelliay 5o 80 dana — J ¥ ¢ Jad) - Rdad) Jdal) (oale @
Yo Yo oldlgal) SASEY
@:\é‘gug\)ﬂxi 698l gl 3 gana - g ad) — Audall Jalasl) bl o
YooV _@jﬂ\JﬂdﬂﬁJﬂ‘J‘é-eM\w
a) 499 5 jalal) _angill g pdill A gal) Sl — daygas (ldaa ) - Audal) Jalasl)

Required Textbooks

Essential References
Materials

Other Learning Mathematica — Maple — Matlab
Materials

2. Facilities Required

Item Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of
Accommodation _ students ranging from 25to 30 students.
(CIassrooms;olg?ﬁsrﬁ;%!ez’tf;emonsuat'on * The seats of the classroom are moveable so to allow
o arranging a workshop groups, the classrooms contain
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system

and wired and wireless mﬁsﬁqﬁtr@mm@
- AL LN Ey
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ltem Resources

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Technology Resources
(AV, data show, Smart Board, software, etc.)
Other Resources
(Specify, e.g. if specific laboratory None
equipment is required, list requirements or
attach a list)

To be determined by the professor of the course

G. Course Quality Evaluation

Sk Evaluators Evaluation Methods
Areas/Issues
Course and The Students Survey
teaching
effectiveness
Verification of the | Program quality Learning outcomes Matrix
learning outcomes | Accreditation unit The General level of the students
of the course
Verification of the | Independent faculty 1. Checking the marking of a sample of
student members from within the | students' work
achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by
procedures for inside the university faculty members to discuss recurring
periodic review of | Students problems to find the appropriate
the effectiveness of | Quality management in solution.
the course and the department or the 2 - Giving the opportunity for the
planning for its college students to express their views on what
development is taught and receive proposals and
study the effectiveness.
H. Specification Approval Data
Council / Committee | The Mathematical Sciences Department
Reference No. The 10t Council
Date 30/12/2019
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Course Title:

Real Analysis 2

Course Code:

Math 382 T

Program: Bachelor of Mathematical Science
Department: Mathematical science
College: Science

Institution:

Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: 4 credits (3 Theoretical+2 Tutorial)

2. Course type

a Unl\)//ersn D College D Department Others D
b. Required Elective H

3. Levellyear at which this course is offered: 6™ level / 3™ year

4. Pre-requisites for this course (if any): Math 381T

5. Co-requisites for this course (if any): None

6. Mode of Instruction

No | Mode of Instruction Contact Hours | Percentage
1 Traditional classroom | 75 100%

2 Blended

3 E-learning

4 Correspondence

5 Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others (specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description:
Riemann integration, Riemann integrable functions, The Fundamental Theorem of

Calculus, definition, approximation integration. The pointwise and uniform convergence
of sequences of functions, interchange of limits, exponential, logarithmic and
trigonometric functions.

Infinite Series (Convergence tests, absolute convergence, function series)

Eaga_ull ay-ol M‘@
jou ailldig
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Generalized Riemann integration (Definition, properties, Improper Integral, Lebesgue
integrals, Infinite intervals, convergence theory), Using of software Mathematica, Maple,
MATLAB

2. Course Main Objective:
1. Develop the ability to understand the nature of mathematical proof to prove or deny

mathematical expressions.
2. Gaining skills of mental such as logical thinking, analysis and reasoning and taking

decision.
3. Using the mathematical computer programs and ability to activate the mathematical

thinking and solving the problems.

3. Course Learning Outcomes

Aligned
e PEOS
1 | Knowledge
1.3 [ State theorems of mathematics with their proofs K3
1.4 | Use mathematical definitions and formulas in thinking and logical K4
processes.
2 | Skills :
2.3 | Appraise different methods and techniques of problem-solving, S3
assessing their effectiveness and applicability.
3 | Competence:
3.1 | Show an ability to function effectively within teams to accomplish C1l
certain goals.

C. Course Content

No List of Topics I
Hours
Definition of Riemann integrations, Riemann totals, Riemann 12.5
1 integrable functions, and approximation integration.
The definition of pointwise and uniform convergence of sequences of 20

2 | functions and how to change the limits and apply the criteria of
convergence. Exponential, logarithmic and trigonometric functions.
Infinite series, absolute convergence of infinite series. Absolute and 22,5

3 nonabsolute convergence tests. series of functions.
Generalized Riemann integration (Definition, properties, Improper
4 | Integral , Lebesgue Integrations, Infinite intervals, convergence 20

theory)

Total 75
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D. Teaching and Assessment

1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods

Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 Knowledge

Interactive lectures

. . Brainstormin uiz, Midterm
State theorems of mathematics with . . 9 Q : :
1.3 . Discussion and final exam and
their proofs . . .
dialogue class discussions.

Presentations
Interactive lectures

Use mathematical definitions and Brainstorming Quiz, Midterm,
1.4 | formulas in thinking and logical Discussion and final exam and
processes. dialogue class discussions.

Presentations

2.0 Cognitive SKills

Appraise different methods and Interactive lectures

. . Discussion and Quiz, Midterm,
techniques of problem-solving, . :
2.3 . i . dialogue final exam and
assessing their effectiveness and . . .
o Presentations class discussions.
applicability. :
practices

3.0 Interpersonal Skills & Responsibility

Interactive lectures

Show an ability to function Discussion and
3.1 | effectively within teams to dialogue class discussions.
accomplish curtains goals. Presentations
practices

2. Assessment Tasks for Students

Percentage of Total
# Assessment task* Week Due Assessm%m Score
1 | Quiz at the ending of each chapter 3t 6t 9th and 10%
12t weeks
2 | First and second Midterm exam 7th 12t weeks 40%
3 Homework Distribute weeks 5%
to students
4 | Homework Assignment weekly 5%
5 | Final examination After 15" week 40%

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice :

e Assign and commit to office hours (6 hours weekly), that will be attached with
the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.
Providing help and guidance for any inquiry or consultatio J; %)

course, this will include helping students to understand the gj‘,@m@iw‘ibont ibute to
glali
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the process of academic advising and helping students to face any problem related to
the course (either studying or academic problem).

F. Learning Resources and Facilities
1.L_earning Resources

Robert Bartle and Donald Sherbert, Introduction to Real
Analysis, 3rd ed., Wiley, 2000.
- E. D. Gaughan .Introduction to analysis.5th edition.
- F. Morgan . Real Analysis., Oxford Univ .Press ( 2005).
daghall | AU £ ) | A8al) Sl £ sala, (o gicad) il usdl) Jaaa @

Required Textbooks

Essential References

PR
Materials . . o
BALAY a5 gill g il A gal) jal) Sdal) Jdail) | Aaygr (e, e
(p1949)

i i Determined by the Professor of the course
Electronic Materials

Other Learning Mathematical software such as: MATLAB, Mable , Mathematica.
Materials

2. Facilities Required

ltem Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contains
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Other Resources Will be determined later in the light of the new.(the
sentence is incomplete)

Computers devices and data show.
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G. Course Quality Evaluation

effectiveness

Evaluation .
Evaluators Evaluation Methods
Areas/Issues
Course and The Students Survey
teaching

Verification of the
learning outcomes
of the course

Program quality
Accreditation unit

Learning outcomes Matrix
The General level of the students

Verification of the

Independent faculty

1. Checking the marking of a sample of

procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

inside the university
Students

Quality management in
the department or the
college

student members from within the | students' work

achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by

faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality
Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title: Mathematical Modeling

Course Code: Math 412 T (Taught by English)

Program: College of science program Bachelors of Mathematical science
Department: Department of Mathematical science.

College: College of Science

Institution: Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: 4 credits (contact hours: 3 Theoretical + 2 Practical)

2. Course type

a. University D College D Department ! Others D

b. Required m Elective !

3. Level/year at which this course is offered: Level 6/7- Year 4

4. Pre-requisites for this course (if any): Math 351T + Math222T.

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 60 100%

2 | Blended

3 | E-learning

4 | Correspondence

5 | Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 30
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 60
Other Learning Hours
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description
Theoretical Part:

Introduction to mathematical Modeling. Defining, building, graphing and simplifying of
mathematical model. Model Fitting to data points. Simulation modeling. Discrete
modeling: Discrete optimization models. Modeling includes normal differential
equations, optimization models use of mathematical modeling concepts in different
applied fields such as physical, biological, economic and social models.
The Practical part:

Computer and Software applications for the solution of the models.

Eaga_ull ay-ol M‘@
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2. Course Main Objective

Acquire the skill of constructing computational model
The ability of graphing the mathematical model.
Gain the skill for creation a simulate models.

Ability of establishing mathematical models including Differential equations
The ability to use mathematical modeling concepts in different applied fields such

as physical, biological, economic and social models.
Ability of using computer and math software.

3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Knowledge:
None |
2 | Skills :
2.1 | Develop mathematical and models of real life problems in a way that | S1
demonstrates its appropriateness and justification.
2.2 | Apply appropriate tools and processes, using advanced mathematics | S2
and computer programs.
2.3 | Appraise different methods and techniques of problem-solving, S3
assessing their effectiveness and applicability.
3 | Competence:
3.2 | Demonstrates the need for and the ability to engage in continuing | C2
professional development.
3.3 [ Implement a given technique on real life data using a computer if | C3
necessary.
C. Course Content
No List of Topics ST
Hours
The theoretical part:
1 | Introduction to mathematical modeling 4
2 Defining, building, graphing and simplifying of mathematical model. 4
Model Fitting to data points
Simulation modeling
3 Simulation model 6
discrete modeling
discrete optimization models
4 | Modeling includes normal differential equations 6
5 The use of mathematical modeling concepts in different applied fields 10
such as physical, biological, economic and social models
The Practical part:
6 | Knowing computer and software applications 4
Y | Using computer applications for solving some problems A
Total 60
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D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 | Knowledge
Not Applicable
2.0 | Skills

Develop mathematical and models
of real life problems in a way that

Interactive lectures
Brainstorming

Quizzes
Mid-term exams

necessary.

dialogue
Presentations

2.1 . . Discussion and and final exam
demonstrates its appropriateness | .
C dialogue Homework
and justification. i i
Presentations assignments
Interactive lectures | Quizzes
Apply a real life problem through a Bralnstprmlng Mld-tgrm el
2.2 . Discussion and and final exam
mathematical tools and methods. i
dialogue Homework
Presentations assignments
Appraise different methods and Interactive lectures | Quizzes
techniques in problem solving and | Brainstorming Mid-term exams
2.3 | assess their effectiveness, and their | Discussion and and final exam
applications dialogue Homework
Presentations assignments
3.0 [ Competence
Interactive lectures | Quizzes
Demonstrates the need for and the | Brainstorming Mid-term exams
3.2 |ability to engage in continuing | Discussion and and final exam
professional development. dialogue Homework
Presentations assignments
Interactive lectures | Quizzes
Implement a given technique on real | Brainstorming Mid-term exams
3.3 |life data using a computer if | Discussion and and final exam

Homework
assignments

2. Assessment Tasks for Students

Percentage of Total
# Assessment task Week Due Assessmgent Score
1 | Quizzes 4,6,8,10 15%
2 | Group exercise weekly 10%
3 | Software training weekly 20%
4 | Midterm exam 9 15%
5 | Final examination 16, 17 40%
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E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice :

e Assign and commit to office hours (6 hours per week), that will be attached
with the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

¢ Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the material
and contribute to the process of academic advising, and helping students to
face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities
1.l earning Resources

e Edward A, Bender, An introduction to Mathematical
Modeling , Dover , 2000

Required Textbooks e F.R. Giordano and M.D Weir , A First course in

Mathematical Modeling ,Books/Cole , 2008

Dilwyn Edwards and Michael Hamson , Guide to Mathematical

Essential References Modeling, ( 20 Jul 2007)

Materials

Electronic Materials | Determined by the professor of the course at the time.

Math software :

Fortran
Other Learning live physics(3D graphing calculator)
Materials C++
Maple

Mathematica or Matlab

2. Facilities Required

Item Resources

e Classroom designed for theoretical lectures and equipped
for the traditional and e-learning, the classroom should
allow interaction between teacher and students so that the

! estimated number of students ranging from 30 to 40

(Classroom_s, laboratories, students.

demonstration rooms/labs,

etc.) e The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contains
ordinary, paper, and smart blackboards, there should be

a platform speaker with integmmﬁ%@y@ﬁn and

paagliase Caly dygh ol 800l3
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ltem

Resources

wired and wireless microphones. There will be a
connection to the internet, and a modern air conditioning
system and appropriate lighting.

Safety Measures and emergency exits.

Technology Resources
(AV, data show, Smart Board,
software, etc.

Computers, soft wares and data show

Other Resources
(Specify, e.g. if specific
laboratory equipment is

required, list requirements or
attach a list)

None

G. Course Quality Evaluation

and assessment.

Evaluation Evaluators Evaluation Methods
Areas/lIssues
Effectiveness of teaching Students Survey

Verifying of achievement of
course learning outcomes

Program quality and
accreditation unit

Learning outcomes matrix
General students level

Verifying standards of
student achievement.

Independent member
teaching staff

9- Check marking by
an independent
member teaching
staff of samples of
student work.

10- Exchanging
periodically to mark
exams or a sample of
assignments with
faculty members

Planning procedures for
periodic review of the
effectiveness of the course
and planning for its
development

Faculty members inside the
institution, students,
program and collage quality

9- Periodic review of
courses by faculty
members to discuss
recurring problems to
find the appropriate
solution.

10- Give the opportunity
for students to express
their views on what is
taught and receive
proposals and study
the effectiveness.

Evaluation of the course file

Program quality and
accreditation unit

Check and review the
course file content.
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H. Specification Approval Data

Council / Committee | The Mathematical Sciences Department
Reference No. The 10 Council
Date 30/12/2019
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Course Title:

Financial Mathematics

Course Code:

Math 413T

Program: Mathematical Science
Department: Mathematical science
College: Science

Institution:

Princess Nourah bint Abdul Rahman University
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A. Course ldentification

1. Credit hours: 3 Credit hours (2 Theoritical+2 Tutorial)
2. Course type

a. University D College D Department D Others !

b. Required m Elective !
3. Level/year at which this course is offered: Seventh or eighth-fourth year

4. Pre-requisites for this course (if any): Math 351T + Math261 T

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 60 100%

2 | Blended

3 | E-learning

4 | Correspondence

5 | Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 30
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 60
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others (specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description
An overview of basic concepts in stock markets. Stochastic Stock Price Model. Use of

derivatives to fuse strategies and market management risks. binomial option pricing
model. Neutral evaluation risk, answer and pricing of incidental claims. Black Scholes
analysis. Interest rate models. Using computer applications to solve some practical issues.

2. Course Main Objective
» Understand the basic concepts such as financial management and the financial
environment as an introduction to the field of financial mathematics in practical

life o @
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» Study of intermittent time market models and general characteristics of options

»  Provide students with the skill in using computer technology in statistical studies .
3. Course Learning Outcomes

Aligned

CLOs PLOs

1.0 | Knowledge:
1.2 | Outline of Mathematics and Statistics, basics, principles, theories K2
and mathematical models Through course topics.

S | Skills :
2.1 | Develop mathematical models of real-life issues in a way that shows | S1
their suitability and clarity Through course topics.
2.3 | Evaluate different methods and techniques in problem solving and | S3
assess their effectiveness and their applications Through course
topics.

2.5 | Use modern mathematic techniques Programs, skills and tools to | S.5
analyze real life problems.
C | Competence:

None |

C. Course Content

Contact

No List of Topics Hours

! Introduction: A Simple Market Model — 4
Basic Notions and Assumptions
No-Arbitrage Principle
One-Step Binomial Model
Risk and Return

Forward Contracts
Call and Put Options
Managing Risk with Options

Risky Assets
Introduction

5 | Dynamics of Stock Prices 4
Return
Expected Return
Binomial Tree Model 4

6 | Risk-Neutral Probability
Martingale Property
Options General Properties
7 | Definitions — 4
Put-Call Parity

— Bounds on Option Prices
European Options
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European and American Calls on Non Dividend
Paying Stock
American Options

Variables Determining Option Prices
European Options
American Options

10

— Time Value of Options

11

Option Pricing

Introduction —

European Options in the Binomial Tree Model —
One Step

Two Steps

12

General N-Step Model
Cox—Ross—Rubinstein Formula

13

American Options in the Binomial Tree Model

14

Black—Scholes Formula

15

Review the curriculum and answer the students’ questions

EE S I

Total

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 [ Knowledge

Outline of Mathematics and
Statistics, basics, principles,

Interactive lectures,
discussions, dialogue

Tests (Quizzes,

: . . : midterms, final
12 theories and mathematical models | Brainstorm, - )
: . class participation
Through course topics. presentation
2.0 | Skills
Develop mathematical models of Interactive lectures, .
e . . . . Tests (Quizzes,
real-life issues in a way that shows | discussions, dialogue i .
2.1 R : . midterms, final)
their suitability and clarity Brainstorm, L
. . class participation
Through course topics. presentation
Evaluate different methods and Interactive lectures, .
. . . . . i Tests (Quizzes,
techniques in problem solving and | discussions, dialogue i .
2.3 : : i ) midterms, final)
assess their effectiveness and their | Brainstorm, S
. . ! class participation
applications Through course topics. | presentation
Use modern mathematic techniques | Interactive lectures, .
. . . . Tests (Quizzes,
Programs, skills and tools to discussions, dialogue i .
2.5 : . midterms, final)
analyze real life problems. Brainstorm, L
. class participation
presentation
C Competence
None |
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2. Assessment Tasks for Students

Percentage of Total
# Assessment task* Week Due Assessmgent Score
1| Quizl 5 th 10
2 | First Midterm 10 th 20
3 | Quiz 2 13 th 15
4 [ Homework Assignment weekly 15
5 Final examination After 15 40%

th

E. Student Academic Counseling and Support

* Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice:

* Assign and commit to office hours (6 hours per week), that will be attached with the
lectures table and be announced to the students.

+ Communicate with and ask questions by e-mails to the faculty members through her
site on the web.

* Providing help and guidance for any inquiry or consultation that related to the given
course, this will include helping students to understand the material and contribute
to the process of academic advising and helping students to face any problem related
to the course (either studying or academic problem.

F. Learning Resources and Facilities
1.Learning Resources

1-Marek Capi'nski and Tomasz Zastawniak, Mathematics for
Finance: An Introduction to Financial Engineering, Springer, 2003
2- J. Hull, Options, Futures and Other Derivatives,7th Edition,
Prentice-Hall, 2008.

3-P. Wilmott, S. Howison and J. Dewynne, The Mathematics of
Financial Derivatives: A Student Introduction, Cambridge
University Press, 1995

Required Textbooks

Essential References | Include - in the list - basic reference materials) scientific journals,
Materials reports and others.

Electronic Materials | To be determined by the professor of the course

Other Learning

. MATLAB, Mathematica or Maple
Materials
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2. Facilities Required

Iltem

Resources

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs,

etc.)

1-Classroom designed for theoretical lectures and equipped for
the traditional and e-learning, the classroom should allow
interaction between teacher and students so that the estimated
number of students ranging from 30 to 40 students.

2-The seats of the classroom are moveable so to allow arranging
a workshop groups, the classrooms contain ordinary, paper, and
smart blackboards, there should be a platform speaker with
integrated sound system and wired and wireless microphones.
3-There will be a connection to the internet, and a modern air
conditioning system and appropriate lighting.

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Computers and data show.

Other Resources
(Specify, e.g. if specific
laboratory equipment is

required, list requirements or
attach a list)

Will be mentioned later when required

G. Course Quality Evaluation

Evaluation Evaluators Evaluation Methods
Areas/lIssues
Effectiveness of teaching Students Survey

and assessment methods.

Extent of achievement of
course learning outcomes.

Program quality and
accreditation unit

-Learning Output Matrix
-General level of female
students

Verifying standards of
student achievement.

Independent member
teaching staff

-Checking the correction of
a sample of students’ work
-Exchange periodically to
correct tests with faculty
member.

Planning procedures for
periodic review of the
effectiveness of the course
and planning for its
development

-Periodic review of the
decisions by faculty
members to discuss
recurring problems to find
the appropriate solution.
-Give the opportunity for
students to express their
views on what is taught and
receive proposals and study
the effectiveness.

Faculty members from
within the institution,
students, quality committees’
program and college
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Evaluation of the course file | Program quality and

accreditation unit

Check and review the
course file content.

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title:

Partial Differential Equations

Course Code:

Math 424 T

Program: Bachelor of Mathematical Science
Department: Mathematical sciences
College: College of Science

Institution:

Princess Nourah bint Abdulrahman University
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A. Course Identification

1. Credit hours:  3Credit hours (3Theoretical)

2. Course type
a. University D College D Department Others D

b. Required ’_‘ Elective

3. Level/year at which this course is offered: The 7" or 8" Level - 4" Year

4. Pre-requisites for this course (if any): Math 222 T

5. Co-requisites for this course (if any): None

6. Mode of Instruction

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 45 100%
2 | Blended
3 [ E-learning
4 | Correspondence
5 | Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial
4 Others (specify)
Total 45
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description
Equations of the first order, solution by Lagrange method, the Cauchy problem, second-

order linear equations in two variables and three variables, Elliptic and hyperbolic and
parabolic forms, the solution by separable variables, Green Functions, Laplace equation,
Poisson's equation, boundary value problems by Dirichlet and Newman and mixed, Wave
equation and heat equation, Physical interpretation, Initial conditions and modalities for
the solution and using Maple or MATLAB or Mathematica programs in some subjects of
the courses.

Araga_ul a0l M‘@
aylaiild
paasllage Cal dgi Gyall doola

auayll pglall pud

Course Specifications 1..,20:




2. Course Main Objective
1- Providing the student with the concepts of partial differential equations and some

physical applications.

2- Providing the student with some mental skills such as logical thinking, analysis,
explanation, problem solving skills and decision-making.

3- Providing the student with the skill of choosing the appropriate way to solve public life
issues by representing her with partial differential equations.

3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Knowledge:
1.1 | Describe knowledge of mathematics and statistics | K.l
2 | Skills:
2.3 | Appraise different methods and techniques of problem-solving, S.3

assessing their effectiveness and applicability.
3 | Competence:

3.1 | Show an ability to function effectively within teams to C.l
accomplish curtains goals.

C. Course Content

Contact
Hours
Equations of the first order 4.5

Z
o

List of Topics

Solution by Lagrange method

The Cauchy problem

Second-order linear equations in two variables and three variables

Elliptic and hyperbolic and parabolic forms

Mid-term exam 1

The solution by separable variables

Poisson's equation

boundary value problems by Dirichlet and Newman and mixed

Mid-term exam 2

Green Functions

Wave equation and heat equation

Physical interpretation

N R e =
Rl BloloNojusw(n|-

Initial conditions and modalities for the solution
Total

I N~
moooooooooooooooooooooooo-m

D. Teaching and Assessment

1. Alignment of Course Learning Outcomes with Teaching Strategies and

Assessment Methods

Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 [ Knowledge

. : : uizzes
Describe knowledge of mathematics | Interactive lectures ) Q

and statistics Brainstorm Taga i &

Laud el )91 9

1.1
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Code Course Learning Outcomes

Teaching Strategies

Assessment Methods

Discussions and
conversations
Problems solving

HomeWorks
Class discussions.

2.0 | Skills

Appraise different methods and
techniques of problem-solving,
assessing their effectiveness and
applicability.

2.3

Interactive lectures
Brainstorm
Discussions and
conversations
Presentation

Quizzes
Mid-term exams
and final exam
HomeWorks
Class discussions.

3.0 | Competence

Show an ability to function
3.1 effectively within teams to
accomplish curtains goals.

Interactive lectures
Brainstorm
Discussions and
conversations
Presentation

Classification the
students into
groups, Oral exams
for the groups,
Class assignments,
Homework
assignments, class
discussions.

2. Assessment Tasks for Students

Assessment task Week Due (;)ez:sesggigﬁe?]i gg;?le
Short quiz The 5" & 20%
1 the 13t
week
2 | First and second Midterm exams 7h &111 30%
Homework Assignment weekly 10%
Final examination After 40%
5
week 15

E. Student Academic Counseling and Support

consultations and academic advice :

through her site on the web.

Arrangements for availability of faculty and teaching staff for individual student

e Assign and commit to office hours (6 hours per week), that will be attached
with the lectures table and be announced to the students.
e Communicate with and ask questions by e-mails to the faculty members

e Providing help and guidance for any inquiry or consultation that related to the
given course, this will include helping students to understand the material and
contribute to the process of academic advising and helping students to face any
problem related to the course (either studying or academic problem).

Course Specifications 1..,20:
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F. Learning Resources and Facilities Required
1.l earning Resources

David Bleecker and George Csordas, Basic Partial Differential

REAUEECNIC#thooks Equations, A publication of International Press, 2003.

1-W.A Strauss, Partial Differential Equations: An Introduction,

Wiley, 1992.

2-Y.Pinchover and J.Rubinstein, An Introduction to Partial

Essential References | Differential Equations, Cambridge University Press, 2005
Materials 3-S.1.Naismit, Elements of Partial Differential Equations, Dover

Publication, 2006

Aaal) ataa (A jad) bl e alaal), allu ¢Sluy Gladcdda alla Al -)

SRVEYA), B et
Determined by the Professor of the course at the time

Electronic Materials

2. Facilities Required

ltem Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contains
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

Technology Resources
(AV, data show, Smart Board, Computers and data show.
software, etc.)
Other Resources
(Specify, e.g. if specific laboratory | Will be determined later according to the new
equipment is required, list circumstances

requirements or attach a list)

e ol daloall
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http://www.ams.org/bookstore?co1=AND&co2=AND&co3=AND&d=BOOK&f=G&fn=105&l=100&op1=AND&op2=AND&op3=AND&p=1&pg1=&pg2=&pg3=ALLF&r=40&s1=&s2=&s3=A%20first%20Course%20in%20Differential%20Equations&subject=genint&u=
http://www.ams.org/bookstore?co1=AND&co2=AND&co3=AND&d=BOOK&f=G&fn=105&l=100&op1=AND&op2=AND&op3=AND&p=1&pg1=&pg2=&pg3=ALLF&r=40&s1=&s2=&s3=A%20first%20Course%20in%20Differential%20Equations&subject=genint&u=

G. Course Quality Evaluation

Evaluation

effectiveness

Evaluators Evaluation Methods
Areas/lIssues
Course and The Students Survey
teaching

Verification of the
learning outcomes
of the course

Program quality
Accreditation unit

Learning outcomes Matrix
The General level of the students

Verification of the

Independent faculty

1. Checking the marking of a sample of

procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

inside the university
Students

Quality management in
the department or the
college

student members from within the | students' work

achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by

faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality
Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title:

Discrete Mathematics

Course Code: Math 432 T

Program: Bachelor of Mathematical Science
Department: Mathematical Science

College: College of Science

Institution:

Princess Nourah bint Abdulrahman
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A. Course ldentification

1. Credit hours: 3 (contact hours: 2 Theoretical + 2 Exercises)

2. Course type

a. University D College D Department Others D
b. Required m Elective

3. Level/year at which this course is offered: Level 7/ Year 4

4. Pre-requisites for this course (if any): Math241T

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 60 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other
7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 Lecture 30
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 60
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description

Introduction on graphs, Eulerian and Hamiltonian graphs, Planar graphs, Coloring in
graphs, Minimum spanning trees, Directed Graphs, Matching, Ordered set, Dilworth
Theorem, Combinations and permutation, Inclusion and exclusion, Recursive relations,
Generating functions, Sorting problem. Use software packages in some parts of the course
such as Maple.

2. Course Main Objective
1. Understanding the different notions of graph theory.
2. Understanding the different ways of counting.

Course Specifications 1..,20:




3. Giving students the skill of communication and the use of mathematical programs
and calculating skills to stimulate mathematical thinking and understanding and
solving mathematical problems.

3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Knowledge:
1.4 | Use mathematical definitions and formulas in thinking and logical | K.4
processes.
2 | Skills :

2.3 | Appraise different methods and techniques of problem-solving, | S.3

assessing their effectiveness and applicability.
3 | Competence:

3.1 | Show an ability to function effectively within teams to accomplish | C.1

curtains goals.

C. Course Content

No List of Topics SR
Hours

1 | Introduction on graphs 8

2 | Eulerian and Hamiltonian graphs 8

3 | Planar graphs 8

4 | Trees 4

5 | Directed Graphs 4

6 | Matching 4

7 | Inclusion and exclusion 4

8 | Recursive relations 4

9 [ Generating functions 8

10 | Sorting problem 8
Total 60

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment
Methods

Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 | Knowledge

) Written exams,
Interactive lectures

Use mathematical definitions and | Discussions and Oral exams,
i L i . Class assignments
1.4 |formulas in thinking and logical | conversations
Homework

processes. Brainstorm

) assignments,
Presentations 9

Class discussions.

2.0 | Skills
Appraise different methods and | Interactive lectures
techniques of problem-solving, | Discussions and
assessing their effectiveness and | conversations
applicability. Brainstorm e e

paagliase Caly dygh palt 800l3
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2.3 Oral exams,

ments
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Code Course Learning Outcomes Teaching Strategies | Assessment Methods

Presentations Homework
assignments,
Class discussions.

3.0 [ Competence
Show an ability to function | Interactive lectures | Written exams,

effectively  within  teams  to | Presentations Oral exams,

31 accomplish curtains goals. Activities Class assignments
' Group assignments | Homework
Scientific assignments,

laboratories. Class discussions..

2. Assessment Tasks for Students

# Assessment task* Week Due P’:gg:?;;%ig fsl-g:zl
1| Quiz1 5t week 10%

2 | Midterm 1 9t week 20%

3 | Midterm 2 131 week 20%

4 | Participation All of the semester 5%

5 | Project and presentation 15t week 5%

6 | Final examination 16t -17th 40%

E. Student Academic Counseling and Support
Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice :
e Assign and commit to office hours (half of teaching load for the staff member),
that will be attached with the lectures table and be announced to the students.
e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.
e Providing help and guidance for any inquiry or consultation that related to the
given course, this will include helping students to understand the material and
contribute to the process of academic advising.

F. Learning Resources and Facilities
1.l earning Resources

Miklos Bona , A Walk Through Combinatorics: An Introduction
Required Textbooks | to Enumeration and Graph Theory (Second Edition) World
Scientific Publishing Company 2006.
(AN I (Gl A LB B Aasia) 5 ) dana g (s 5 taa]
Ao dadall AV £ ¥

Essential References

. Al Caad cila | .Lﬁ.n. 3 | bmi
Materials ‘ ccila gl (A S dana g 5 )

Introduction to Combinatorics (Chapman and Hall Mathematics
Series) by Alan Slomson, Publisher: Chapman and Hall 1997.

ayagaull dyj-ol ablool @
aylaiild
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Electronic Materials | Will be determined later
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Mathematical software such as: MATHEMATICA, MATLAB or
MAPLE

Other Learning
Materials

2. Facilities Required

ltem Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contains
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Other Resources

Computers devices and data show.

Will be determined later in the light of the new.

G. Course Quality Evaluation

Evaluation .
Evaluators Evaluation Methods
Areas/Issues
Course and The Students Survey
teaching

effectiveness
Verification of the

learning outcomes
of the course

Program quality
Accreditation unit

Learning outcomes Matrix
The General level of the students

Verification of the

Independent faculty

1. Checking the marking of a sample of

student members from within the | students' work

achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by

procedures for
periodic review of
the effectiveness of

inside the university
Students

faculty members to discuss recurring
problems to find the appropriate
solution.

Course Specifications 1..,20:
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Evaluation
Areas/Issues

Evaluators

Evaluation Methods

the course and
planning for its
development

Quality management in
the department or the
college

2 - Giving the opportunity for the
students to express their views on what
is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality
Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title:

Group theory

Course Code:

Math 443 T

College of sciences program (Bachelors of Mathematical

Program: Science)
Department: Department of Mathematical science
College: College of Science

Institution:

Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: 4 (contact hours: 3 Theoretical + 2 Exercises)

2. Course type

a. University D College D Department ! Others D

b. Required ! Elective m

3. Level/year at which this course is offered: Level 7/ Year 4

4. Pre-requisites for this course (if any): Math 131 T

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours
1 Study 15
2 | Assignments S
3 Library
4 Projects/Research Essays/Theses
5 Others (specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description

Groups and examples, subgroups and normal subgroups, Factor groups,
Homomorphism’s , autisomorphism, symmetric group, Selo theorem and its applications
in the classification of finite groups, The use of software Programs in some parts of the
subject such as MATLAB or Mable

Amga_udl gl ahlool @
palailldgie
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2. Course Main Objective
e The student's ability to distinguish between types of groups
e The student's ability to distinguish between types of Homomorphism’s
¢ Provide students skills for using mathematical programs and computer skills to
stimulate mathematical thinking.

3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Knowledge:
1.2 | Determine the Outline of Mathematics and Statistics:- K2
Principles, principles, theories and mathematical models
1.3 | State theorems of mathematics with their proofs K3

2 | Skills :
Appraise different methods and techniques of problem-solving, | S3
assessing their effectiveness and applicability

3 | Competence:

3.1 | Show an ability to function effectively within teams to accomplish | C1
certain goals
C. Course Content
No List of Topics S e
Hours
1 The groups are defined, examples and basic properties, subgroups and 10
Cyclic groups.
2 | Symmetric group 5
3 Sets of coset and Lagrang theorem, subgroups , normal subgroups, 20
Factor groups, and Simple groups
4 Homomorphism’s,_symmetr@es, Cayley theorem, Isomorphism 20
theorems, and aut isomorphism
The influence of a group on a set, the Equivalence classes, Cauchy 15
5 [ theorem, Selo’s theorem and its applications in the classification of
finite groups
6 | Direct product ring 5
Total 75

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment
Methods

Code Course Learning Outcomes

1.0 | Knowledge
19 Determine the Outline of

Teaching Strategies | Assessment Methods

Interactive lectures | Quizzes

Mathematics and Statistics:
principles, theories and
mathematical models

Brainstorm
discussions and
conversations
Presentations

Mid-term exams
and final exam
Homework

daingoy
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Code Course Learning Outcomes Teaching Strategies | Assessment Methods
Interactive lectures | Quizzes
Brainstorm Mid-term exams
13 State theorems of mathematics with | discussions and and final exam
' their proofs conversations Homework
Presentations assignments
2.0 | Skills
Appraise different methods and | Interactive lectures | Quizzes
techniques of problem-solving, | Brainstorm Mid-term exams
23 assessing their effectiveness and | discussions and and final exam
' applicability conversations Homework
Presentations assignments
Illustrate an ability to communicate | Interactive lectures | Quizzes
effectively with a range of audiences | Brainstorm Mid-term exams
discussions and and final exam
2.4 :
conversations Homework
Presentations assignments
3.0 | Competence
Show an ability to function | Interactive lectures | Quizzes
effectively  within  teams  to | Brainstorm Mid-term exams
31 accomplish certain goals discussions and and final exam
' conversations Homework
Presentations assignments

2. Assessment Tasks for Students

Percentage of Total
# Assessment task* Week Due Assessm%nt Score
'V [ Quizl 5 10
Y | First Midterm 12 15
¥ 1 Quiz2 10 10
¢ | Homework Assignment weekly 5
° | Second Midterm 13 20
. Final examination After 40

week 15

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice :
e Assign and commit to office hours (6 hours per week), that will be attached
with the lectures table and be announced to the students.
e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.
e Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the material

and contribute to the process of academic advising, and hel mgmsf\igﬂij‘sjft@

e
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| face any problem related to the course (either studying or academic problem). |

F. Learning Resources and Facilities
1.l earning Resources

Aslhall g A 0, pa sl A las | S (g 568 cOlaam g sra -

YoV Al

oY) Aagdal) 0 ASKa, el Ay il B Aadia o gal) A 4 g ualBl) dana -
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John B. Fraleigh , A First Course in Abstract Algebra, 7th Edition
by Addison Wesley 2002

Determined by the teacher of the course at the time.

Required Textbooks

Essential References
Materials

Electronic Materials

Other Learning Mathematical software such as: MATLAB or Mable
Materials

2. Facilities Required

ltem Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.
* The seats of the classroom are moveable so to allow
Accommodation _ arranging a workshop groups, the classrooms contains
(Classrooms, laboratories, demonstration .
rooms/labs, etc.) ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.
* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Technology Resources
(AV, data show, Smart Board, software,
etc.)
Other Resources
(Specify, e.g. if specific laboratory
equipment is required, list requirements or
attach a list)

Computers and data show.

To be determined later

G. Course Quality Evaluation

Evaluation Evaluators Evaluation Methods
Areas/lIssues

Effectiveness of teaching Students Sur )
and assessment. ’ pyLailldlio

A
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Verifying of achievement of
course learning outcomes

Program quality and
accreditation unit

Learning outcomes matrix
General students level

Verifying standards of
student achievement.

Independent member
teaching staff

11- Check marking by an
independent member
teaching staff of samples
of student work.

12- Exchanging periodically
to mark exams or a
sample of assignments
with faculty members

Planning procedures for
periodic review of the
effectiveness of the course
and planning for its
development

Faculty members inside the
institution, students,
program and collage quality

11- Periodic review of
courses by faculty
members to discuss
recurring problems to
find the appropriate
solution.

12- Give the opportunity
for students to express
their views on what is
taught and receive
proposals and study the
effectiveness.

Evaluation of the course file

Program quality and
accreditation unit

Check and review the
course file content.

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019

Course Specifications 1..,20:

ayngauull ayyoll blaall @
) palailldgig

paagliase Caly dygh ol 800l3

P B
apalyll pgladl paud




Course Title:

Rings and fields

Course Code:

Math 444 T

Program: Bachelors of Mathematical Science
Department: Mathematical science

College: Science

Institution: Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credithours: 4 (Contact hours: 3 Theoretical + 2 Tutorial)

2. Course type

a. University D College D Department ! Others D

b. Required ! Elective

3. Level/year at which this course is offered: | evel 8/ Year 4

4. Pre-requisites for this course (if any):
Group Theory, Math 443T

5. Co-requisites for this course (if any):

None
6. Mode of Instruction (mark all that apply)
No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 4 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other
7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 | Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others (specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description

Rings and example of rings, Homomorphisms, ideals and
quotient rings, Field of quotient of an integral domain, Euclidean
rings and polynomials rings, Fields and their extensions, Finite
fields. Use program packages such as Mathematica, MatLab or
Maple in some scheduled topics.
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2. Course Main Objective
e Distinguish between the types of rings and fields and homomorphisms.
e Understand the theorems of ideals and fields.
e Develop the ability to understand new algebraic structures.

3. Course Learning Outcomes

Aligned

CLOs PLOs

1 | Knowledge:
1.2 | Outline of Mathematics and Statistics: basics, Principles, K.2
theories and mathematical models
1.3 | Mention mathematical theories with their proofs. Theories | K.3
associated with the course with some proof

2 | Skills :

2.3 | Evaluate different methods and techniques in solving | S.3
problems, their effectiveness and applications through the
subjects of the course

3 | Competence:

3.2 | Demonstrate the ability to work effectively within teams to | C.2
achieve specific goals.

C. Course Content

. . Contact
No List of Topics Hours
1 [ Rings and examples of a partial ring and a group of units 5
5 Ideals, quotient rings, Homomorphisms, main rings, prime and 15
maximal ideals
3 Field of quotient of an integral domain, characteristic of a ring, 15
direct sum and modules
4 | Euclidean rings and polynomials rings 15
5 | Fields, their extensions and Algebraic extension 15
6 | Finite fields 10
Total 75

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods

Code Course Learning Outcomes Teaching Strategies | Assessment Methods

1.0 [ Knowledge

1.2 1 outline of Mathematics and Interactive Tests(Quizzes
Statistics:  basics, Principles, lectures, Mid-term
theories and  mathematical Brainstorm, exams and
models discussions, final exam)

L 1
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Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.3 [ Mention mathematical theories dialogue and Class
with their proofs. Theories presentation participation,
associated with the course with Homework,
some proof exercise
2.0 | Skills
2.3 Interactive Tests(Quizzes
lectures, Mid-term
Evaluate different methods and Brainstorm, exams and
techniques in solving problems, discussions, final exam)
their effectiveness and dialogue and Class
applications through the subjects presentation participation,
of the course Homework,
exercise
3.0 [ Competence
3.2 Interactive Tests(Quizzes
lectures, Mid-term
Brainstorm, exams and
Demonstrate the ability to work discussions, final exam)
effectively within teams to dialogue and Class
achieve specific goals. presentation participation,
Homework,
exercise

2. Assessment Tasks for Students

# Assessment task* Week Due Piggggsri%ifgggfsl
1| Quizl 5th 10%

2 | Midterm exam 10th 20%

3 | Homework, exercises, assignments weekly [ 15%

4 1 Quiz2 13th 10%

5 | Short research 11-12th | 5%

6 | Final exam After 15 | 40%

E. Student Academic Counseling and Support

consultations and academic advice :

announced to the students.
e Communicate with and ask questions
faculty members through her site on the web.

Arrangements for availability of faculty and teaching staff for individual student

e Assign and commit to office hours (6 hours per week),
that will be attached with the lectures table and be

by e-mails to the
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e Providing help and guidance for any inquiry or
consultation that related to the given course, this will
include helping students to understand the material and
contribute to the process of academic advising, and
helping students to face any problem related to the
course (either studying or academic problem).

F. Learning Resources and Facilities
1.l earning Resources

Gadall 3 gras L) Hralas | sl Saiel g cllal) dy i papedll
Required Textbooks o e s 2ok, Guedll Cau g

Yo Al

bl e 5 5SA 568 daa 5 (el A el s ) Gt (g

Essential References (Y ) sm ) daals
Materials John B. Fraleigh , A First Course in Abstract Algebra, 7th

Edition by Addison Wesley 2002
Electronic Materials | Will be determined later according to the course instructor

Other Learning
Materials

Program Software packages such as Maple, Mathematica, MatLab

2. Facilities Required

ltem Resources

Classroom  designed  for  theoretical lectures
and equipped for the traditional and e-
learning, the classroom should allow
interaction  between teacher and students so
that the  estimated number  of  students
ranging from 30 to 40 students. The seats of

Accommodation the classroom are moveable so to allow
(Classrooms, laboratories, arranging a workshop groups, the classrooms
demonstration rooms/labs, etc.) | ~ontains ordinary, paper, and smart

blackboards, there should be a platform
speaker with integrated sound system and
wired and wireless microphones. There will
be a connection to the internet, and a modern
air conditioning system and appropriate
lighting.

Technology Resources
(AV, data show, Smart Board, | Computers and data show.
software, etc.)

Other Resources
(Specify, e.g. if specific
laboratory equipment is required,
list requirements or attach a list)

To be determined later depending on what is new
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http://www.amazon.com/First-Course-Abstract-Algebra-7th/dp/0201763907/ref=sr_1_1?ie=UTF8&s=books&qid=1241275302&sr=1-1
http://www.amazon.com/First-Course-Abstract-Algebra-7th/dp/0201763907/ref=sr_1_1?ie=UTF8&s=books&qid=1241275302&sr=1-1

G. Course Quality Evaluation
Evaluation Evaluators Evaluation Methods
Areas/lIssues

Effectiveness of teaching and | Students Survey

assessment methods.

Extent of achievement of Program quality and -Learning Output Matrix

course learning outcomes. accreditation unit -General level of female
students

Verifying standards of Independent member teaching | -Checking the correction of a

student achievement. staff sample of students' work

-Exchange periodically to
correct tests with faculty

member.
Planning procedures for Faculty members from within | -Periodic review of the
periodic review of the the institution, students, decisions by faculty members
effectiveness of the course quality committees program to discuss recurring problems
and planning for its and college to find the appropriate
development solution.

-Give the opportunity for
students to express their
views on what is taught and
receive proposals and study
the effectiveness.

Evaluation of the course file | Program quality and Check and review the course
accreditation unit file content.

H. Specification Approval Data

Council / Committee | The Mathematical Sciences Department
Reference No. The 10" Council
Date 30/12/2019
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Course Title:

Cryptography and Coding

Course Code:

Math 445 T

Program: Bachelor of Mathematical Science
Department: Mathematical science
College: Science

Institution:

Princess Nourah bint Abdulrahman
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A. Course ldentification

1. Credit hours: 3 credit hours (3theoretical+0)

2. Course type
a. University D College D Department .I Others D

b. Required ’_‘ Elective .

3. Level/year at which this course is offered: level 7, level 8 / 4™ year

4. Pre-requisites for this course (if any): Number Theory Math 342 T

5. Co-requisites for this course (ifany): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 45 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial
4 Others (specify)
Total 45
Other Learning Hours*
1 Study 15
2 | Assignments S
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description
Mononalphbetic cipher systems, polyalphabetic cipher Systems, stream Systems.

Analysis of cipher systems. Exponentiation cipher systems, public key cipher systems(
Exponentiation cipher system, RSA cipher system, EI Gamal cipher system) Electronic
signature and introduction of electronic government, Introduction of coding theory-
linear coding systems — complete coding systems- periodic coding systems.

2. Course Main Objective
Apply the student algorithms used in algebra and the theory of numbers in
cryptography and information protection.

o

pylaill i:'ﬂjqw
memﬁwaymw\a

polall 84S
aralyll pgloll pud

Course Specifications 1..,20:




3. Course Learning Outcomes

Aligned

CLOs PLOs

1 | Knowledge:
1.2 | Outline of Mathematics and Statistics: Principles, theories and K.2

mathematical models
1.4 | Use mathematical definitions and formulas in thinking and logical | K.4

processes.
2 | Skills:
2.2 | Apply appropriate tools and processes, using advanced S.2

mathematics

3 | Competence:
3.1 | Show an ability to function effectively within teams to accomplish | C.1
goals

C. Course Content

No List of Topics C|_c|) ntact
ours

1 | Mononalphbetic cipher systems, polyalphabetic cipher Systems, 9

2 | Streams systems: auto-key cipher-linear recursive cipher 6

3 | Analysis of cipher systems. Exponentiation cipher systems 9

4 Public key systems (Exponential system, RSA system and El Gamal 6
system)

5 | Electronic signature - introduction of electronic government. 6

5 Introduction of coding theory- linear coding systems — complete 9
coding systems- periodic coding systems.

Total 45

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment
Methods

Code Course Learning Outcomes Teaching Strategies | Assessment Methods

1.0 | Knowledge
1.2 | Outline of Mathematics and

- o . Interactive lectures | tests uizzes,
Statistics: Principles, theories and i . i (q.
. Brainstorming midterms, final) —
mathematical models Discussion class participation
1.4 | Use mathematical definitions and ) P P
. o . dialogue - homework-
formulas in thinking and logical . i
Presentations exercises
processes.
2.0 | Skills
Interactive lectures | tests (quizzes,
Apply appropriate tools and Brainstorming midterms, final) —
2.2 processes, using advanced Discussion class participation
mathematics dialogue k-

Presentations

Course Specifications 1..,20:




Code Course Learning Outcomes

Teaching Strategies

Assessment Methods

3.0 | Competence

Show an ability to function
3.1 effectively within teams to
accomplish goals.

Presentations,
Interactive lectures

class participation,
Home works,
exercises.

2. Assessment Tasks for Students

Percentage of Total

# Assessment task* Week Due Assessment Score
1 | Quiz1 6" week 10
2 | Midterm exam 1 9th week 20
3 | Midterm exam 2 12t week 20
4 | Homework and exercises weekly 10
5 | Final exam after15" week 40

E. Student Academic Counseling and Support

consultations and academic advice :

through her site on the web.

Arrangements for availability of faculty and teaching staff for individual student

e Assign and commit to office hours (6 hours per week), that will be attached
with the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members

e Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the material
and contribute to the process of academic advising, and helping students to
face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities
1.Learning Resources

Required Textbooks

AYEYQ c@jﬂ\jﬂ@gﬂ\)b,w\%#.ﬁm G (Ol dig aa
Ll

Essential References

Materials )
Essential.

Press,

Douglas R. Stinson. Cryptography: Theory and Practice. CRC
Press 2000 D.G. Hoffman et al. Dekker. Coding Theory: The
latest edition.

Electronic Materials

To be determined by the professor of the course.

Other Learning
Materials

To be determined by the professor of the course.
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. Facilities Required

Item

Resources

Accommodation

(Classrooms, laboratories, demonstration

rooms/labs, etc.)

lighting.

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of
students ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms
contains ordinary, paper, and smart blackboards,
there should be a platform speaker with integrated
sound system and wired and wireless microphones.
* There will be a connection to the internet, and a
modern air conditioning system and appropriate

Technology Resources

(AV, data show, Smart Board, software, etc.)

Computers and data show.

Other Resources

(Specify, e.g. if specific laboratory
equipment is required, list requirements or

attach a list)

Determined later according to the new circumstances

G. Course Quality Evaluation

Evaluation Evaluators Evaluation Methods
Areas/Issues
Effectiveness of teaching Students Survey

and assessment methods.

Extent of achievement of
course learning outcomes.

Program quality and
accreditation unit

-Learning Output Matrix
-General level of female
students

Verifying standards of
student achievement.

Independent member
teaching staff

-Checking the correction of
a sample of students’ work
-Exchange periodically to
correct tests with faculty
member.

Planning procedures for
periodic review of the
effectiveness of the course
and planning for its
development

Faculty members from
within the institution,
students, quality committees
program and college

-Periodic review of the
decisions by faculty
members to discuss
recurring problems to find
the appropriate solution.
-Give the opportunity for
students to express their
views on what is taught and

Course Specifications 1..,20:
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receive proposals and study
the effectiveness.

Evaluation of the course file | Program quality and

accreditation unit

Check and review the
course file content.

H. Specification Approval Data

Council / Committee | The Mathematical Sciences Department

Reference No. The 10t Council

Date 30/12/2019

e ol daloall
" prlall @

aagiase Caly dygh ol dooly

pgadl ails
apalyll pglall pud

Course Specifications 1..,20:




Course Title:

Linear programming and Applications

Course Code:

Math 453 T (Taught in English)

College of sciences program (Bachelors of Mathematical

Program: Science)
Department: Department of Mathematical science
College: College of Science

Institution:

Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: 4 (contact hours: 3 Theoretical + 2 Exercises)

2. Course type

a. University D College D Department ! Others D

b. Required ! Elective m

3. Level/year at which this course is offered: Level 7/ Year 4

4. Pre-requisites for this course (if any): Math 241 T

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 4 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio 30
3 Tutorial
4 Others (specify)
Total 75
Other Learning Hours
1 Study 15
2 | Assignments S
3 Library
4 Projects/Research Essays/Theses
5 Others (specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description

Introduction to linear programming, formulation of linear programming problem.
Definitions: convex set, geometric approach to solve linear programming problem,
extreme points. Simplex Method for linear programming problem, Degenerate solutions,
two phase method. Duality. Revised Simplex, Sensitivity Analysis. Applications

Using Mathematica, Maple or Matlab in some parts of this course.
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2. Course Main Objective

e Gain skill in applying optimization to transportation, networking and employment
issues, in addition to some applications in the field of trade, industry, food and others.

e Sensing problems while providing solutions to them by practicing higher thinking
skills, analyzing, interpreting and discussing results and information.

e Gain experience in creating mathematical models for life issues, and analyze them in
order to reach a solution.

e Gain skill in using computer technology and mathematical programs to treat
mathematical models and solve applied problems.

3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Knowledge:
1.4 | Use mathematical definitions and formulas in thinking and logical | K4
processes.
2 | Skills::

2.2 | Apply appropriate tools and processes, using advanced mathematics | S2
and computer programs
2.3 | Appraise different methods and techniques of problem-solving, | S3
assessing their effectiveness and applicability.
2.5 | Demonstrates an ability to use current mathematical: techniques, | S5
software, skills, and tools necessary for analyzing real life problems
3 | Competence:
3.2 | Demonstrates the need for and the ability to engage in continuing | C2
professional development

25
C. Course Content
No List of Topics ST
Hours
1 | Definitions: convex set, extreme points. 6
Y [ Geometric approach to solve linear programming problem, 1
Simplex Method for linear programming problem, Degenerate 4
3 . . :
solutions, two phase method, First midterm exam
¢ Duality. Revised Simplex, Sensitivity Analysis 12
Second med term exam , transportation problem
° [ Applications 12
1 | Software application and project presentation for solving problems 25
Total 70
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D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment
Methods

Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 | Knowledge
Use mathematical definitions and | Interactive lectures | Quizzes
14 formulas in thinking and logical | Brainstorming Mid-term exams
' processes. Discussion and final exam
Presentations assignments
2.0 | Skills
Apply appropriate tools and Interactive lectures | Quizzes
5o | Processes, using advanced Brainstorming Mid-term exams
' mathematics and computer Discussion and final exam
programs Presentations assignments
. ) . Quizzes
Appraise different methods and Presentations !
. . ) Mid-term exams
techniques of problem-solving, Interactive lectures .
2.3 . } ) o and final exam
assessing their effectiveness and Activities
o ! . Homework
applicability. Practical training .
assignments
Demonstrates an ability to use Inte_ract|ve I_ectu res QL.“ZZGS
- ! Brainstorming Mid-term exams
current mathematical: techniques, . . )
2.5 . Discussion and final exam
software, skills, and tools necessary :
. ! Presentations Homework
for analyzing real life problems . - .
Practical training assignments
3.0 | Competence
Demonstrates the need for and the
e . o - Software
3.2 | ability to engage in continuing Software application S
. applications tests
professional development

2. Assessment Tasks for Students

Percentage of Total
# Assessment task Week Due Ass essm%nt Score
1 participation Weekly 10
2 quizzes 5t week 111 week 20
3 Experimental test Weekly 10
4 Midterm Exam 8th week 20
5 Final Exam 15t week 40

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice :

e Assign and commit to office hours (6 hours per week), that will be attached

with the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculfyftetHisa Na ()
wﬁ'mwaﬁau{mw.
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through her site on the web.

e Providing help and guidance for any inquiry or consultation that related to the given
course, this will include helping students to understand the material and contribute
to the process of academic advising, and helping students to face any problem
related to the course (either studying or academic problem).

F. Learning Resources and Facilities

1.Learning Resources

Required Textbooks

-Bernard Kolman, R. Beck “ Elementry Linear Programming
with Applications “Elsevier , 1995

-Alan Sultan, Linear Programming, An Introduction with
Applications, Academic Press, Inc., Harcourt Brace Jovanovich,
Publishers, 1993

Essential References
Materials

- Wayne L. Winston M, unirpallam Venkataramanan,
Introduction to Mathematical Programming: Applications
and Algorithms Duxbury, 2002, 4" Edition.

- Richard Darst, Introduction to Linear Programming:
Applications and Extensions (Pure and Applied
Mathematics), Marcel Dekker Inc., 1991.

Baraa Gwa g dala e Oluaal) Glaale cills (Adadl) daa pull Al 1 )
ol 03 g llal) daala L)

Electronic Materials

Math way , Graphing calculator , Geojebra

http://www.emis.de/ZMATH
I * ) )
h Sfwww.math.dun .ac.uk

http://www.focm.net/

http://math.uwaterloo.ca
h Sfwww.mathfourm.or van numerical. htr

http://www.numerical.rl.ac.uk/external/external.shi

Other Learning
Materials

Math.sofwares :

Math way ,

live physics(3D graphing calculator)
Geojebra (2D graphing calculator )
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http://www.amazon.co.uk/exec/obidos/search-handle-url?%5Fencoding=UTF8&search-type=ss&index=books-uk&field-author=Wayne%20L.%20Winston
http://www.amazon.co.uk/exec/obidos/search-handle-url?%5Fencoding=UTF8&search-type=ss&index=books-uk&field-author=Munirpallam%20Venkataramanan
http://www.amazon.co.uk/exec/obidos/search-handle-url?%5Fencoding=UTF8&search-type=ss&index=books-uk&field-author=Richard%20Darst

2. Facilities Required
Item

Resources

Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of
students ranging from 30 to 40 students. The seats of
the classroom are moveable so to allow arranging a
workshop groups, the classrooms contains ordinary,
paper, and smart blackboards, there should be a
platform speaker with integrated sound system and
wired and wireless microphones. There will be a
connection to the internet, and a modern air
conditioning system and appropriate lighting

Accommodation
(Classrooms, laboratories, demonstration
rooms/labs, etc.)

Technology Resources

Computers, soft wares and data show.
(AV, data show, Smart Board, software, P

etc.)

Other Resources

(Specify, e.g. if specific laboratory None
equipment is required, list requirements or
attach a list)
G. Course Quality Evaluation
Evaluation Evaluators Evaluation Methods
Areas/Issues
Effectiveness of teaching Students Survey

and assessment.

Verifying of achievement of
course learning outcomes

Program quality and
accreditation unit

Learning outcomes matrix
General students level

Verifying standards of
student achievement.

Independent member
teaching staff

13- Check marking by
an independent
member teaching
staff of samples of
student work.

14- Exchanging
periodically to mark
exams or a sample of
assignments with
faculty members

Planning procedures for
periodic review of the
effectiveness of the course
and planning for its
development

Faculty members inside the
institution, students,
program and collage quality

13- Periodic review of
courses by faculty
members to discuss
recurring problems to
find the appropriate
solution.

14- Give the opportunity

0 express

what is

o heinariey
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taught and receive
proposals and study
the effectiveness.
Evaluation of the course file | Program quality and Check and review the
accreditation unit course file content.

H. Specification Approval Data
Council / Committee | The Mathematical Sciences Department

Reference No. The 10t Council
Date 30/12/2019
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Course

Statistical Analysis

Title:

Course | \atnaga T

Program: Bachelors of Mathematical Science.
Department: | Mathematical science

College: Science

Institution:

Princess Nourah bint Abdulrahman
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A. Course ldentification

1. Credit hours: 3 Credit hours (contact hours: 2 Theoretical +2 Tutorial)

2. Course type

a. University D College ! Department D Others D

b. Required m Elective !

3. Level/year at which this course is offered: Level 7, level 8 (the fourth year)

4. Pre-requisites for this course (if any): Theory of probabilities (Math362 T)

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 60 100
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other
7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 Lecture 60
2 Laboratory/Studio
3 Tutorial
4 Others (specify)
Total 60
Other Learning Hours
1 Study 15
2 | Assignments S
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20
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B. Course Objectives and Learning Outcomes

1. Course Description
Sampling distributions: Introduction Random (probabilistic) sampling: Simple random

sampling, Stratified sampling, Systematic sampling, Cluster sampling-Non probabilistic
sampling: (Convenience sampling, Judgmental sampling) Sampling distributions:
(Sampling distributions of sample means, Sampling distributions of sample proportions).
Confidence intervals: VVariance confidence intervals/Confidence intervals for ratio of
variances/Sample size determination. Hypothesis testing: Introduction/General Concepts
of the Neyman-Pearson Testing Hypotheses Theory/UMP Tests for Testing Certain
Composite Hypotheses/Testing the Parameters of a Normal Distribution/Likelihood
Ratio Tests.

2. Course Main Objective

Providing students with skill in dealing with databases and statistical analysis and
applying them to public life issues.

3. Course Learning Outcomes

Aligned

SRk PLOs

1 | Knowledge:
1.4 | Use mathematical definitions in sampling distributions, estimations, | K.4
test of hypothesis

2 | Skills::

2.2 | The student able to analyze a real life problem through estimations | S.2
and hypothesis test.

2.3 | Appraise different methods and techniques of problem-solving, S.3
assessing their effectiveness and applicability.
For example Statistical Applied (R,SPSS)

3 | Competence:
3.3 | The student able to implement a given technique using computer | C.3
software (SPSS,R).

C. Course Content

Contact

No List of Topics Hours

Sampling distributions: Introduction

Random (probabilistic) sampling: Simple random sampling, Stratified
sampling, Systematic sampling, Cluster sampling

Non probabilistic sampling: (Convenience sampling, Judgmental
sampling)

Sampling distributions: (Sampling distributions of sample means,
Sampling distributions of sample proportions)

Quizl

l——
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5 Confidence intervals: Variance confidence intervals/Confidence 16
intervals for ratio of variances/Sample size determination

3 | First Mid Term 4
Hypothesis testing: Introduction/General Concepts of the Neyman-

) Pearson Testing Hypotheses Theory/UMP Tests for Testing Certain 20
Composite Hypotheses/Testing the Parameters of a Normal
Distribution/Likelihood Ratio Tests

Total 60

D. Teaching and Assessment

1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code | Course Learning Teaching Assessment
Outcomes Strategies Methods
1.0 | Knowledge
Quizzes,
Using mathematical | Interactive mldterm_
: exams, final
concepts and laws in | lectures,
logical thinking and | discussions exam
1.4 . . Homework,
operations. ,dialogue, .
: assignments,
thr(_)ugh the course Bralnstor_m, class
topics. presentation. L
participation,
exercises.
2.0 | Skills
Interactive Quizzes,
Applying lectures, midterm
appropriate tools discussions | exams, final
and processes using | ,dialogue, exam
2.2 | mathematics and Brainstorm, | Homework,
computer programs | presentation. | assignments,
through the course class
topics. participation,
exercises
Appraise different Interactive | Quizzes,
methods and lectures, midterm
techniques of discussions | exams, final
problem-solving, ,dialogue, exam
2.3 | assessing their Brainstorm, | Homework,
effectiveness and presentation. | assignments,
applicability. class
Through the course participation,
topics exercises
3.0 [ Competence

Course Specifications 1..,20:
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Code | Course Learning Teaching Assessment
Outcomes Strategies Methods
Quizzes,
Implement specific . midterm
Interactive )
technology on real exams, final
. . lectures,
life data using a . ) exam
) discussions
3.3 | computer if dialogue Homework,
necessary ,A110gue, assignments,
Brainstorm,
Through the course . class
i presentation. .
topics. participation,
eXercises.
2. Assessment Tasks for Students
Percentage of Total
# Assessment task Week Due Assessment Score
1 | Quiz1l 5th week 15
2 | Midterm 1 10th week 20
3 [ Quiz2 13th week 15
4 | Project, homework and assessments weekly 10
5 | Final examination After 15 week 40

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff
for individual student consultations and academic advice

e Assign and commit to office hours (6 hours
per week), that will be attached with the
lectures table and be announced to the
students.

e Communicate with and ask questions by e-
mails to the faculty members through her site
on the web.

e Providing help and guidance for any inquiry
or consultation that related to the given
course, this will include helping students to
understand the material and contribute to the
process of academic advising, and helping
students to face any problem related to the
course (either studying or academic problem).

F. Learning Resources and Facilities
1.l earning Resources

Walpole, R. E., Myers, R. H., and S. L. Myers (2007), Probability
and Statistics for Engineers and Scientists, 8th ed., Prentice-Hall,
inc., Upper Saddle River, new Jersey.

Required Textbooks
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Essential References
Materials

Will be determined later

Electronic Materials | http://www. Library.uiuc.edu/doc/statistics.htm

Other Learning
Materials

Statistical software such as: Minitab, SPSS

2. Facilities Required

ltem

Resources

Accommodation
(Classrooms, laboratories, demonstration
rooms/labs, etc.)

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of
students ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms
contains ordinary, paper, and smart blackboards,
there should be a platform speaker with integrated
sound system and wired and wireless microphones.
* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Technology Resources
(AV, data show, Smart Board, software, etc.)

Computers and data show.

Other Resources
(Specify, e.g. if specific laboratory
equipment is required, list requirements or
attach a list)

To be determined later in the light of new
circumstances

G. Course Quality Evaluation

Evaluation Evaluators Evaluation

Areas/Issues Methods
Effectiveness of Students Survey
teaching and
assessment
methods.
Extent of Program quality -Learning
achievement of and accreditation | Output Matrix
course learning unit -General level of
outcomes. female students
Verifying Independent -Checking the
standards of member teaching | correction of a
student staff sample of Sl G Bl @
achievement. students’ work IR, e
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-Exchange
periodically to
correct tests with
faculty member.

Planning
procedures for
periodic review of
the effectiveness
of the course and
planning for its
development

Faculty members
from within the
institution,
students, quality
committees
program and
college

-Periodic review
of the decisions by
faculty members
to discuss
recurring
problems to find
the appropriate
solution.

-Give the
opportunity for
students to
express their
views on what is
taught and
receive proposals
and study the
effectiveness.

Evaluation of the
course file

Program quality
and accreditation
unit

Check and review
the course file
content.

H. Specification Approval Data

Council / The Mathematical Sciences Department
Committee
Reference No. The 107 Council

30/12/2019

Date
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Course Title:

Differential Geometry

Course Code:

Math 473 T

Program: Bachelor of Mathematical Science
Department: Mathematical science
College: College of Science

Institution:

Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: 4 (contact hours: 3 Theoretical + 2 Exercises)
2. Course type

a. University D College D Department Others D
b. Required Elective m

3. Level/year at which this course is offered: Level 7/ Year 4

4. Pre-requisites for this course (if any):
Linear Algebra Math 241 T & calculus 4 math 204 T

5. Co-requisites for this course (if any): None

6. Mode of Instruction

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%

2 | Blended

3 | E-learning

4 | Correspondence

5 | Other

7. Actual Learning Hours

No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours*
1 Study 15
2 | Assignments S
3 Library
4 Projects/Research Essays/Theses
5 Others (specify)
Total 20
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B. Course Objectives and Learning Outcomes

1. Course Description

Curves in R® space, Smooth curves and change parameters, Frenet frame, Existence and
unigueness theorem of curves in spaces, local theory of surfaces, simple surfaces,
changing coordinates, tangents vectors and tangents fields, the first and second
fundamental forms, principles, Gauss, mean and Geodesics curvature, Gauss codazzi
mainardi equation.

Use program packages such as Mathematica, MATLAB or Maple in some scheduled
topics.

2. Course Main Objective
1- Providing students’ knowledge and science in the field of differential engineering

using mathematical programs and computer skills to stimulate mathematical thinking.
2. Giving students mental skills such as logical thinking, analysis, explanation, problem
solving and decision making.

3. Understand the axioms, definitions and basic theories and develop the ability to
understand the nature of mathematical proof

3. Course Learning Outcomes

Aligned
1 | Knowledge:
1.4 | Use mathematical definitions and formulas in thinking and logical K.4
processes.
2 | Skills:
2.2 | Apply appropriate tools and processes, using math and computer S.2
software through course topics
2.3 | Appraise different methods and techniques of problem-solving, S.3
assessing their effectiveness and applicability.
2.4 | Hlustrate an ability to communicate effectively with a range of S.4
audiences.
3 | Competence:
3.2 | Demonstrates the need for and the ability to engage in continuing C.2
professional development.
C. Course Content
. . Contact
No List of Topics Hours
1 | Curves in R3 space 7.5
2 | Smooth curves and change parameters 5
3 | Frenet frame 75
4 | Existence and uniqueness theorem of curves in spaces. 5
5 | Local theory of surfaces 5
6 | Med L, [ @] 2
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7 | Simple surfaces 6.5
8 | Changing coordinates 5

9 | Tangents vectors and tangents fields 6.5
10 | Med 2 2
11 | First and second fundamental forms 6
12 | Principles, Gauss , mean curvature 7
13 | Geodesics curvature 5
14 | Gauss codazzi mainardi equation 5
Total 75

D. Teaching and Assessment

1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment
Methods

Code

Assessment

Course Learning Outcomes Teaching Strategies Metholds

1.0 [ Knowledge

Interactive lectures,
Use mathematical definitions and Brainstorm,

1.4 | formulas in thinking and logical Discussions and
processes. conversations,
presentations

Written and oral
tests (quizzes,
midterms, final) —
class work

2.0 Skills

Interactive lectures,

Apply appropriate tools and Written and oral

. Brainstorm, .
processes, using math and . . tests (quizzes,
2.2 Discussions and i :
computer software through course . midterms, final) —
. conversations,
topics ) class work
presentations
Appraise different methods and Inte_ractlve lectures, | Written _and oral
. . Brainstorm, tests (quizzes,
techniques of problem-solving, | ~. . X i
2.3 . : . Discussions and midterms, final) —
assessing their effectiveness and .
o conversations, class work
applicability. .
presentations
Interactive lectures, | Follow up the
Illustrate an ability to communicate | Presentations, homework
2.4 | effectively with a range of Practical Training assignments and
audiences University activities | discussing it with

students.

3.0 | Competence
Demonstrates the need for and the | Interactive lectures, | Follow up the

ability to engage in continuing Presentations, homework
3.2 | professional development. Practical Training assignments and
University activities | discussing it with
students.

2. Assessment Tasks for Students

# Assessment task* Week Due

Percentage of Total
Assessment Score

L | Shortresearch Once iﬁ:fi.@kN\M‘

the termn”™ | asienaio

i e Gy ansts
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Percentage of Total
# Assessment task* Week Due Assessm%nt Score
2 | Homework Assignments weekly 10%
3 | First Midterm exams 7t week 15%
4 | Second Midterm exams 12thweek 20%
Quizzes twice in 10%
5
the term
5 Final exam After 15 40%
week

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student consultations
and academic advice :
e Assign and commit to office hours (6 hours weekly), that will be attached with
the lectures table and be announced to the students.
e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.
e Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the material
and contribute to the process of academic advising and helping students to
face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities
1.Learning Resources

-A. Pressley, Elementary Differential Geometry, Springer, 2010
-R. Millman and G. Parker, Elements of Differential Geometry,

Required Textbooks | o vic Hall 1977

-A. Gray, Modern Differential Geometry of curves and surfaces,
CRC press, 1998.

) -J. Oprea, Differential Geometry and its Applications, The
Essential References Mathematical Association of America, 2nd edition (2007).

Materials . :
-Aboglorf, differential geometry, darmeer Moscow, 1984
YA s dge Al duaigh b dasia alud) Jlaliae jual

i ) Determined by the teacher of the course.
Electronic Materials

Ready Software packages such as programs like: Mathematica -

Other Learning | \,AT|AB or Mable
Materials
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2. Facilities Required

ltem

Resources

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contain
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Computers devices and data show.

Other Resources

Will be determined later in the light of the new.

G. Course Quality Evaluation

effectiveness

Evaluation .
Evaluators Evaluation Methods
Areas/lIssues
Course and The Students Survey
teaching

Verification of the

Program quality

Learning outcomes Matrix

learning outcomes
of the course

Accreditation unit

The General level of the students

Verification of the

Independent faculty

1. Checking the marking of a sample of

student members from within the | students' work

achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by

procedures for
periodic review of
the effectiveness of
the course and

inside the university
Students

Quality management in
the department or the
college

faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what

Course Specifications 1..,20:
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Evaluation
Areas/Issues

Evaluators

Evaluation Methods

planning for its
development

is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality
Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title:

Complex Analysis

Course Code:

Math 483 T

Program: Bachelor of Mathematical Sciences
Department: Mathematical sciences

College: College of Sciences

Institution: Princess Nourah bint Abdulrahman University
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A. Course Identification

1. Credit hours: 4 Credit hours (3 Theoretical+2 Tutorial)
2. Course type

a. University D Colleg D Department Others D

b. Required Elective m

3. Level/year at which this course is offered: 8™ Level /4™ Year

4. Pre-requisites for this course (if any): Math. 381 T (Real Analysis 1)

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%
2 | Blended
3 [ E-learning
4 | Correspondence
5 [ Other
7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others (specify)
Total 20
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B. Course Objectives and Learning Outcomes

1. Course Description
Complex numbers ( proprieties & representation ), power and roots of complex number,

Complex functions, mappings , limits ,continuity, Derivatives: differentiation forms,
Cauchy-Rieman equations, Analytic functions, necessary & sufficient conditions for the
analyticity , harmonic functions, Elementary functions : exponential, logarithmic,
trigonometric ,hyperbolic , Integration: Complex integrals: line Integrals, Cauchy-
Goursat Theorem, Cauchy’s Integral formulas, Representation of Analytic function by
Taylor and Laurant Series.

Zeros, Singularities, Cauchy’s Residue Theorem, applications of Residue theorem,

2. Course Main Obijective

e The main objective of this course is to study the properties of complex numbers and
analytical functions, complex integration and important integrative formulas

e Students’ ability to memorize and recognize mathematical definitions, concepts
and facts of limits, continuity, and derivation for complex functions.

e Students’ ability to apply mathematical critical thinking skills and various techniques
to prove or disprove mathematical arguments of complex functions and to solve some
of their applied problems.

e Students’ ability to be able to determine the appropriate technique and work as a
cooperative team in order to facilitate finding constructive solutions for life problems

3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Knowledge:
1.4 | Use mathematical definitions and formulas in thinking and logical K.4
processes.
2 | Skills:
2.3 | Appraise different methods and techniques of problem-solving, S.3
assessing their effectiveness and applicability.
3 | Competence:
3.2 | Demonstrates the need for and the ability to engage in continuing C.2
professional development

C. Course Content

No List of Topics Sl
Hours
L Complex numbers (proprieties & representation) 10
2 | Complex functions, mappings, limits ,continuity . 10
Derivatives: differentiation forms, Cauchy-Rieman equations, 12,5
3 | necessary & sufficient conditions for the analyticity, harmonic
functions.
Elementary functions : exponential, trigonometric ,hyperbalic 10
4 logarithmic functions, invers trigonometric functions “ ﬁm@
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Integration: bounded integrals, contours, line Integrals, Cauchy- 10
Goursat Theorem, Cauchy’s Integral formula.

Liouville theorem, Representation of Analytic function by Taylor and 10
6 | Laurant Series.

y Zeros, Singularities, Cauchy’s Residue Theorem, applications of 12.5
Residue theorem, applications of Residue theorem .
Total 75

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code . . . Assessment
Course Learning Outcomes Teaching Strategies Methods
1.0 | Knowledge
Use mathematical definitions and Interactive lectures Written exams
formulas in thinking and logical Discussions and | (quizzes, midterm,
processes. conversations final),
1.4 . : .
Brainstorm class discussions.
Presentations.
2.0 | Skills
Appraise different methods and Interactive lectures Written exams
techniques of problem-solving, Discussions and | (quizzes, midterm,
2.3 | assessing their effectiveness and conversations final),
applicability. Brainstorm class discussions.
Presentations.
3.0 | Competence
Interactive lectures Written exams
Show an ability to function Discussions and | (quizzes, midterm,
3.2 | effectively within team to conversations final),
accomplish curtains goals Brainstorm class discussions.
Presentations.

2. Assessment Tasks for Students

Percentage of
# Assessment task* Week Due Total Assessment
Score
1 | Two quizzes (6" &10™) week 20%
2 | Midl 9t week 15%
3 | Mid2 13" week 20%
4 Homework Assignment, activities and self- Weekly 5%
learning
5 | Final exam 16" week 40%

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice :
e Assign and commit to office hours (6 hours weekly), that wil

pgadl ails
ayalyll pgloll pud

Course Specifications 1..,20:




the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

e Providing help and guidance for any inquiry or consultation that related to the
given course, this will include helping students to understand the material and
contribute to the process of academic advising and helping students to face any
problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities

1.Learning Resources

James Brown and Ruel Churchill, Complex Variables and
Required Textbooks | Application, McGraw-Hill; 8th edition (2008).

- A first Course in Complex Analysis with applications™ **
Dennis G. Zill and Patrick D. Shanahan
- E. B. Saff and A. D. Snider, "Fundamentals of

Complex Analysis for Mathematics, Science, and
Engineering,” 3rd Edition Prentice-Hall, Englewood
Cliffs, New Jersey, (2003).

- E. Freitag and R. Busam, Complex Analysis, Springer
for Mathematics, Berlin, 2006.

Essential References
Materials

AT Y (pasia) g g il (Alliad g G sal) Jaladl) -

http://en.wikipedia.org
http://www.ams.org
Electronic Materials | http://www.math.psu.edu
http://www.emis.de/ZMATH
http://www.sciencedirect.com

Other Learning

: Mathematical software such as: Matlab, Mathematica and Maple
Materials

2. Facilities Required

Item Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contains
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

e ol daloall
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http://www.amazon.com/exec/obidos/search-handle-url/ref=ntt_athr_dp_sr_2?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Ruel%20Churchill
http://en.wikipedia.org/
http://www.ams.org/
http://www.math.psu.edu/
http://www.emis.de/ZMATH
http://www.sciencedirect.com/

ltem Resources

* There will be a connection to the internet, and a
modern air conditioning system and appropriate

lighting.

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Computers devices and data show.

Other Resources

Will be determined later in the light of the new.

G. Course Quality Evaluation

effectiveness

Evaluation .
Evaluators Evaluation Methods
Areas/lssues
Course and The Students Survey
teaching

Verification of the
learning outcomes
of the course

Program quality
Accreditation unit

Learning outcomes Matrix
The General level of the students

Verification of the

Independent faculty

1. Checking the marking of a sample of

procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

inside the university
Students

Quality management in
the department or the
college

student members from within the | students' work

achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by

faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality
Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / The Mathematical Sciences Department
Committee
Reference No. The 10 Council
Date 30/12/2019
@awﬂl&y}m‘wﬁ"ﬂ
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Course Title:

Graduation Project

Course Code: Math 491 T

Program: Bachelors of Mathematical Science
Department: Mathematical science

College: Science

Institution: Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credithours: 3 (Contact hours: 3 Theoretical + 0 Exercises)

2. Course type

a. University D College D Department ! Others D

b. Required ! Elective

3. Level/year at which this course is offered: | evel 8/ Year 4

4. Pre-requisites for this course (if any):
Passing at least 110 credit hours

5. Co-requisites for this course (if any):

None
6. Mode of Instruction (mark all that apply)
No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 45 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other
7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial
4 Others (specify)
Total 45
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others (specify)
Total 20

B. Course Objectives and Learning Outcomes

The student in the eighth level conducts a survey of the topics that she chooses to
research, under the supervision of a faculty member according to the possibility
of the human department and laboratory.

The student selects the specialization that she wishes to accomplish her
graduation project in his courses according to the possibility of the department in
terms of accommodating the necessary numbers to supervise the work of the
student.

The research plan is determined with the faculty member supervised by the
chosen specialization, and then the student is implementing the plan following
the supervising professor. Then write the research, and then discuss it through a
seminar

yaagliae Gy dgl Gyadi dooly
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2. Course Main Objective

Student learns to search for information and set a goal for research and follow-up
of the former in the field of research as well as possess the student skill writing
for scientific research.

3. Course Learning Outcomes

Aligned
1 | Knowledge:
1.1 | Not applicable |
2 | Skills:

2.1 | Develop mathematical and models of real life problems inaway | S.1
that demonstrates its appropriateness and justification.
2.2 | Apply appropriate tools and processes, using advanced |S.2
mathematics and computer programs
2.5 | Demonstrates an ability to use current mathematical: techniques, | S.5
software, skills, and tools necessary for analyzing real life
problems

3 | Competence:

3.1 | Show an ability to function effectively within teams to | C.1
accomplish curtains goals.
3.3 | Implement a given technique on real life data using a computer | C.3
If necessary.

C. Course Content

Contact
Hours
6

No List of Topics

1 | Reading and viewing through information sources to select the search
point in consultation with the academic guiding.

Writing the research plan under the supervision of a faculty member in | 6
the specialty and presenting the plan at members of the section through
the group search for approve it.

Achievement of the research plan. 18
Analysis the resulting.

Writing the search.

Discuss search and modify what have been proposed by the judging
committee.

N

o (O1|Ph~|W
WO ®

Total 45
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D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code Course Learning Outcomes Teaching Strategies | Assessment Methods

1.0 | Knowledge

1.1 | None

2.0 | Skills

2.1 Develop mathematical and models | Interactive lectures
of real life problems in a way that Brainstorming -Classroom
demonstrates its appropriateness Discussion and Participation -
and justification. dialogue Project

2.2 | Apply approprlate tools and Presentations S UE(TET
processes, using advanced i
mathematics and computer Committee
programs

2.5 | Demonstrates an ability to use .
current mathematical: techniques, E_xerus_es and

. discussions
software, skills, and tools necessary
for analyzing real life problems

3.0 | Competence:

3.1 | Show an ability to function Interactive lectures | Practical tests
effectively within teams to Brainstorming Classroom
accomplish curtains goals. Discussion and participation

3.3 Implement a given technique on dialogue
real life data using a computer if Presentations
necessary.

2. Assessment Tasks for Students

Percentage of
Total
Assessment
Score

AR

# Assessment task™ Week Due

Timely attendance and commitment to tasks(Providing
the necessary references for the research, attendance of
the supervision hour, the extent of the student’s activity
and seriousness, its regularity in the work of the
research, the extent of the organization of the
information, accuracy and sequence)

Adherence to the criteria of scientific writing (the
comprehensiveness of the title of the vocabulary of the
research - the adoption of sound scientific methods in
writing research - selection of information - the use of
tools of scientific research - writing references in a
scientific way - the level of research output)

Weekly

Weekly Al

e ol daloall
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Percentage of

Total
*
# Assessment task Week Due Assessment
Score
Final evaluation of the project as a whole (diction and | After 15 " A

3 | discussion - enable the student of scientific material -
clarity of presentation - student personality)

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice :

e Assign and commit to office hours (6 hours per week), that will be
attached with the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty
members through her site on the web.

e Providing help and guidance for any inquiry or consultation that
related to the given course, this will include helping students to
understand the material and contribute to the process of academic
advising, and helping students to face any problem related to the
course (either studying or academic problem).

F. Learning Resources and Facilities
1.Learning Resources

Determined by the supervisor according to the chosen subject
Required Textbooks

Essential References

. Determined by the supervisor according to the chosen subject
Materials y P g )

Electronic Materials | Determined by the supervisor according to the chosen subject

Other Learning Program Software, CD, statistical packages as SPSS,MINITAB,
Materials SAS, Maple, Mathematica, MatLab, and R-language.

2. Facilities Required

Item Resources

Accommodation (2-3) students, with integrated audio system, wired
(Classrooms, laboratories, demonstration | and  wireless  microphones internet connection,
rooms/labs, etc.) modern air conditioning system and suitable lighting.

Technology Resources
(AV, data show, Smart Board, software, | Smart board, computers
etc.)
Other Resources
(Specify, e.g. if specific laboratory
equipment is required, list requirements or
attach a list)

To be determined later depending on what is new
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G. Course Quality Evaluation

and assessment methods.

Evaluation Evaluators Evaluation Methods
Areas/lIssues
Effectiveness of teaching Students Survey

Extent of achievement of
course learning outcomes.

Program quality and
accreditation unit

-Learning Output Matrix
-General level of female
students

Verifying standards of
student achievement.

Independent member
teaching staff

-Checking the correction of
a sample of students’ work
-Exchange periodically to
correct tests with faculty
member.

Planning procedures for
periodic review of the
effectiveness of the course
and planning for its
development

Faculty members from
within the institution,
students, quality committees
program and college

-Periodic review of the
decisions by faculty
members to discuss
recurring problems to find
the appropriate solution.
-Give the opportunity for
students to express their
views on what is taught and
receive proposals and study
the effectiveness.

Evaluation of the course file

Program quality and
accreditation unit

Check and review the
course file content.

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title:

Principles of Mathematics,

Course Code:

Math 100 T

Colleges (Education - Arts - Design and Arts - Business and

Program: Management - Social Work - Languages and Translation)
Department: Mathematical Sciences

College: College of Science

Institution: Princess Nourah University
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A. Course Identification

1. Credit hours: 3 Credit hours (2 Theoretical + 2 Tutorial)

2. Course type

b. Required Elective m

a. University D Colleg Department D Others D

3. Level/year at which this course is offered:  Starting from 1% level/ 15t year

4. Pre-requisites for this course (if any): None

5. Co-requisites for this course (if any): None

6. Mode of Instruction

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 60 100%
2 | Blended
3 [ E-learning
4 | Correspondence
5 | Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 30
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 60
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others (specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description

— Exponential function - logarithmic function and properties -

measure mean , median ,mode, sample standard deviation

The real number and properties — The number line — Absolute value — rational expressions
—exponents and radicals — rationalizing denominators — first degree Equation — quadratic
equation — Graphs — equation of line — linear inequalities — Function — Quadratic function

logarithmic and

Exponential equation — Matrix operations and inverses — frequency distributions —
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2. Course Main Objective
3. Ability to think positively and effectively and use numerical and algebraic

mathematical skills and higher thinking skills to solve vital and social problems.
4. Developing mathematical logical thinking skills in dialogue, discussion and ability
to judge results.
5. Gain communication skill and use mathematical programs and computer skills to
stimulate mathematical thinking and understanding and solving mathematical
problems.

3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Knowledge:
1.1 | Describe knowledge of mathematics and statistics K.1
1.2 | Outline the mathematical and statistical: foundations, principles, K.2
theory and models.
1. | State theorems of mathematics with their proofs. K.Y
2 | Skills :
2.4 | Hlustrate an ability to communicate effectively with a range of SA4
audiences.
C. Course Content
No List of Topics S e
Hours
The Real Numbers - Rational Expressions - Exponents and Radicals - 16

First- Degree Equation - Quadratic Equations.

Graphs — Equations of Lines - Linear Inequalities 8

Functions - Quadratic Functions and Applications 4

Exponential Functions - Logarithmic Functions - 4 Exponential and 8

Logarithmic Equations

Tow mid + Short two quizzes 8
4
8
4

Basic Matrix Operations - Matrix Product and Inverses
Frequency Distribution - Measures of Center - Measures of Variation.
Revision

>IN0 B (WM

Total 60

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code . . . Assessment
Course Learning Outcomes Teaching Strategies Methods
1.0 Knowledge
Interactive lectures Quizzes
. Brainstormin Mid-term exams
Describe knowledge of | _. . g )
1.1 . L Discussion and | and final exam
mathematics and statistics. i
dialogue Homework
Presentations - —ﬁﬁm@
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Code . . . Assessment
Course Learning Outcomes Teaching Strategies Methods
Interactive lectures Quizzes
Outline in  Mathematics Brainstorming Mid-term exams
1.2 Statistics: Fundamentals, | Discussion and | and final exam
principles, theories dialogue Homework
mathematical models Presentations Class work
Interactive lectures Quizzes
State theorems of mathematics | Brainstorming Mid-term exams
1.y with their proofs Discussion and | and final exam
dialogue Homework
Presentations Class work
2.0 Skills
Illustrate an ability Cooperative E_ducatlon Study assignments,
2.4 communicate effectively with a Pl_roblem Solving exercises and class
. Discussion and S
range of audiences. . participation
dialogue
2. Assessment Tasks for Students
Percentage of
# Assessment task* Week Due Total Assessment
Score
1 | Short two quizzes (6™ and 13" )week 15%
2 | First and second Midterm exams (8" and 12t ) week 40%
3 | Homework Assignments weekly 5%
4 | Final exam After 15" week 40%

E. Student Academic Counseling and Support

e Assign and commit to office hours (6 hours weekly), that will be attached with
the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

e Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the material
and contribute to the process of academic advising and helping students to
face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities

1. Learning Resources

Required Textbooks

Precalculus-Finite Mathematics

with  Applications in

Management, Natural and Social Sciences.
LIAL, HUNGERFORD, HOLCOMB AND MULLINS 11th

Edition. Pearson education

the

Essential References
Materials

1-Bvleen,K ;Zieglen,M& Barnett,R., Precalculus, McGraw-Hill

College, 6th Edition.
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2-College Algebra with Trigonometry by Barnett, Ziegler, Byleen,
Sobecki 9th Edition Elementary Statistics: A Step-by-Step
Approach by Bluman, Allan 7th Edition

3-Margaret L. Lial and Charles D. Miller, College Algebra,
Harpercollins College Div, 6™ Edition, (1992)

Electronic Materials | To be determined depending on what is new

Other Learning

; Mathematica or Mable or Matlab
Materials

2. Facilities Required

Item Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contain
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Other Resources

Computers devices and data show.

Will be determined later in the light of the new.

G. Course Quality Evaluation

Evaluation Evaluators Evaluation Methods

Areas/Issues
Course and The Students Survey
teaching
effectiveness
Verification of the | Program quality Learning outcomes Matrix
learning outcomes | Accreditation unit The General level of the students
of the course

[, @)
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Evaluation
Areas/Issues

Evaluators

Evaluation Methods

Verification of the

Independent faculty

1. Checking the marking of a sample of

procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

inside the university
Students

Quality management in
the department or the
college

student members from within the | students® work

achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by

faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality
Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / The Mathematical Sciences Department
Committee

Reference No. The 10™ Council

Date 30/12/2019
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Course Title:

Mathematics for Foundation Year

Course Code:

Math 101-1T

Program: Bachelor of Mathematical science
Department: Department of Mathematical science
College: College of Science

Institution:

Princess Nourah bint Abdul Rahman
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A. Course ldentification

1. Credit hours: 3 Credit hours (contact hours: 1 Theoretical + 2 Tutorial)
2. Course type

a. University ! College D Department D Others D

b. Required ! Elective m
3. Levellyear at which this course is offered: 1% level/ 15t year

4. Pre-requisites for this course (if any): None

5. Co-requisites for this course (if any): None

6. Mode of Instruction

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 36 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other

7. Actual Learning Hours

No Activity Learning Hours
Contact Hours
1 Lecture 24
2 Laboratory/Studio
3 Tutorial 12
4 Others (specify)
Total 36
Other Learning Hours*
1 Study 15
2 | Assignments S
3 Library
4 Projects/Research Essays/Theses
5 Others (specify)
Total 20
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B. Course Objectives and Learning Outcomes

1. Course Description

Functions (the concept of relationships and functions - inverse functions - the composition
function), Linear equations and applications. Linear inequalities. Complex numbers.
Quadratic equations and applications. Exponential functions, Logarithmic functions.
Properties of trigonometric Functions, inverse trigonometric functions. Parabola-ellipse-
hyperbola. System of Linear equations in two variables. Matrix operations

2. Course Main Objective

6. The ability to think positively and effectively in solving problems

The ability to use numerical and algebraic mathematical skills and high thinking skills

in solving biomathematical and social problems.

8. Develop mathematical and logical reasoning skills in dialogue and discussion

9. Develop the ability to judge results

10. Acquiring the skill of communication and the use of mathematical programs and
computer skills to stimulate mathematical thinking and understanding and solving
mathematical issues

~

3. Course Learning Outcomes

Aligned
CLOs BLOs
1 | Knowledge:
1.1 | Describe knowledge of mathematics and statistics: K1l
1.2 [ Outline the mathematical foundations, principles. K2
1.4 | Use mathematical definitions and formulas in thinking and logical | K4
processes.
2 | Skills :
2.1 | Not Applicable |
3 | Competence:
3.1 | lllustrate an ability to communicate effectively with a range of | C1
audiences.
C. Course Content
No List of Topics TG
Hours
Basic algebraic operations: real numbers, 3

1 | Exponents-radical-polynomials: basic operations-factoring,

Rational expressions: basic operations.

Linear equations and applications. 3

Linear inequalities, absolute values in equations and inequalities. 3

Complex numbers, quadratic equations and applications. 3
3
3

Functions
Graphing functions- odd and even functions.

OO WN
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7 | Operation on functions, inverse functions. 3
8 | Exponential functions. 3
9 | Logarithmic functions, Exponential and Logarithmic equations. 3
10 | Solving right triangles. 3
Properties of trigonometric Functions, inverse trigonometric 1

1 functions.
Parabola-ellipse-hyperbola. System of Linear equations in two 3

L2 variables
Total 36

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 | Knowledge

Describe knowledge of mathematics
and
statistics(Introduction(definition

Interactive lectures,

Written exams
(quizzes and mid-

) . brainstorming and
11 and importance of Statistics), | . . g terms), class
. : . discussions L
introduction to probability, participations
binomial and normal distributions).
Outline the mathematical and
statistical foundations, principles,
theory, and models. (data
summarization and display, i Written
Interactive lectures, .
measures of central tendency and : : exams(quizzes and
1.2 . i brainstorming and )
variation, correlation and | . . mid-terms), class
. . . discussions S
regression, binomial and normal participations
distributions, using t, F, and Chi
square distribution tables,
estimation and test of hypotheses).
. . i Written
Use mathematical definitions and | Interactive lectures, .
. L . : : exams(quizzes and
1.4 |formulas in thinking and logical | brainstorming and )
. . mid-terms), class
processes discussions L
participations
2.0 | Skills
2.1 | Not applicable |
3.0 | Competence
Illustrate an ability to communicate i Written
. . Interactive lectures, .
effectively with a range of . . exams(quizzes and
3.1 ) brainstorming and )
audiences. . . mid-terms), class
discussions

participations

Course Specifications 1..,20:
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2. Assessment Tasks for Students

# Assessment task* Week Due Pﬁggggﬁ%ﬁ]?gﬁsl
1 | Quiz1l 5 10
2 | Mid1 8 20
3 [ Quiz2 10 10
4 | Mid2 12 20
5 | Final exam 16-17 40

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice:
e Assign and commit to office hours (6 hours weekly), that will be attached with
the lectures table and be announced to the students.
e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.
e Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the material
and contribute to the process of academic advising and helping students to
face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities

1.Learning Resources

Required Textbooks

College Algebra and Trigonometry, third edition. J.S.Ratti,
Marcus McWaters. With the online access to MyLap Math in
Pearson.

Essential References
Materials

Electronic Materials

Determined by the Professor of the course at the time

Other Learning
Materials

Other learning material such as computer-based programs/CD,
professional standards or regulations and software.

MyLap Math in Pearson

2. Facilities Required

Item Resources
* Classroom designed for theoretical lectures and
Accommodation equipped for the traditional and e-learning, the
(Classrooms, laboratories, classroom should allow interaction between teacher
demonstration rooms/labs, etc.) and students so that the estimated number of students
ranging from 30 to 40 students. ____———
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ltem Resources

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contains
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Technology Resources
(AV, data show, Smart Board, Computers and data show.
software, etc.)

Other Resources
(Specify, e.g. if specific laboratory
equipment is required, list
requirements or attach a list)

Determine by the Lecturer of the course

G. Course Quality Evaluation

Evaluation Evaluators Evaluation Methods
Areas/Issues
Course and The Students Survey
teaching
effectiveness
Verification of the | Program quality Learning outcomes Matrix
learning outcomes | Accreditation unit The General level of the students
of the course
Verification of the | Independent faculty 1. Checking the marking of a sample of
student members from within the | students' work
achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by
procedures for inside the university faculty members to discuss recurring
periodic review of | Students problems to find the appropriate
the effectiveness of | Quality management in solution.
the course and the department or the 2 - Giving the opportunity for the
planning for its college students to express their views on what
development is taught and receive proposals and
study the effectiveness.
Evaluation of the | Program quality Reviewing the content of the course
course file Accreditation unit report
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H. Specification Approval Data

Council / Committee | The Mathematical Sciences Department
Reference No. The 10" Council
Date 30/12/2019
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Course Title:

Calculus 2

Course Code:

MATH 103 T

Bachelor of (Physics - Chemistry - Computer and Information
Sciences in the Computer Science Department and the

Program: Networking and Communication Systems Department —
Engineering)

Department: Mathematical sciences

College: College of Science

Institution: Princess Nourah bint Abdulrahman University
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A. Course Identification

1. Credit hours:  4(contact hours: 3 Theoretical + 2 Tutorial)

2. Course type

i i v
a. University D College DepartmentD OthersD

b. Required Elective [ |

3. Level/year at which this course is offered: Starting from the 39 Level

4. Pre-requisites for this course (if any): MATH 101 T

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 [ Other
7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description
Integration (definition of specific integration and Riemann aggregation - the basic theory

of integration - the average value theory in calculating integration - integral of
trigonometric functions - differential and integral inverse trigonometry - differential and
integral exponential, logarithmic, hyperbolic and inverse hyperbolic functions - integral
by fractionation - integral by substitution - sequential reduction - compensation by
functions Trigonometry - Integration with partial fractions). Unassigned values (definition
of unassigned values and how to deal with them — L’Hospital rule - appllcatlon to impaired
integrals). Applications to integration (finding spaces - rotationghyettm @ length),
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sequences and numerical sequences, representation of functions in power sequences,
Taylor and Maclaurin series).

2. Course Main Objective

1. The ability to gain positive thinking and effective in solving problems.

2. Acquire numerical, algebraic, and higher-thinking mathematical skills in solving vital
and social problems.

3. Developing mathematical and logical reasoning skills in dialogue, discussion, and the
ability to judge results.

4. Giving students the communication skill to stimulate mathematical thinking and to
understand and solve mathematical problems.

3. Course Learning Outcomes

CLOs AlignidPLO
1 | Knowledge:
1.1 | Describe knowledge of mathematics and statistics K.1
1.2 | Outline the mathematical and statistical: foundations, principles, K.2
theory and models
1.4 | Use mathematical definitions and formulas in thinking and logical K.4
processes.
2 | Skills :
2.3 | Appraise different methods and techniques of problem-solving, S.3
assessing their effectiveness and applicability.
3.0 | Competence
31 Show an ability to function effectively within teams to accomplish C1
' curtains goals.

C. Course Content

No List of Topics Slueta:
Hours
Definition of specific integration and Riemann synthesis - the basic
1 | theory of integration - the average value theory in calculating 10
integration.
Integrals of several functions such as (polynomials, trigonometric,
2 | exponential, logarithmic functions, hyperbolic functions, and inverse \K
trigonometric, inverse hyperbolic functions).
Integration by substitution-integration by parts- partial fraction
3 - : . o 15
decomposition- Trigonometric substitutions.
4 Indeterminate values for applying L’Hospital rule to find limits and .
apply it for improper integrals.
5 Finding (area - volume of revolutions- the arc length of several 15
functions).
6 | Sequence and series and their test of convergence 15
7 | Represent function by using Maclaurin and Taylor series 5
Total 75
S
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D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code . . . Assessment
Course Learning Outcomes Teaching Strategies Methods
1.0 | Knowledge
1.1 Describe knowledge of mathematics | Interactive lectures | Written exams

and statistics

Discussions and
conversations
Brainstorm
Presentations

(quizzes, midterm,
final),

class assignments,
class discussions.

Outline the mathematical and
statistical: foundations, principles,

Interactive lectures
Discussions and

Written exams
(quizzes, midterm,

Course Specifications 1..,20:

1.2 | theory, and models conversations final),
Brainstorm class assignments,
Presentations class discussions.
Use mathematical definitions and | Interactive lectures | Written exams
formulas in thinking and logical | Discussions and (quizzes, midterm,
1.4 [ processes. conversations final),
Brainstorm class assignments,
Presentations class discussions.
2.0 | Skills
: : Interactive lectures | Written exams
Appraise different methods and | _. . : .
. . Discussions and (quizzes, midterm,
techniques of problem-solving, . .
2.3 . . . conversations final),
assessing their effectiveness and . .
L Brainstorm class assignments,
applicability. . . .
Presentations class discussions.
3.0 | Competence
Interactive lectures | Written exams
Discussions and (quizzes, midterm,
Show an ability to function | conversations final),
3.1 effectively  within  teams  to | Brainstorm class assignments,
accomplish curtains goals. Presentations home work
Practical training assignments, class
discussions.
2. Assessment Tasks for Students
Percentage of
# Assessment task* Week Due Total Assessment
Score
1 | Two Short exams 5t week &10" week | 10%
2 | Mid-term exam 1 8" week | 20%
3 | Mid-term exam 2 13" week | 25%
4 | Homework and participation Every week | 5%
5 [ Final exam After 15" week | 40%
a!agn__uulﬂ-.t.l..\—m‘“f*‘.f“f'@
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E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student

consultations and academic advice :

e Assign and commit to office hours (6 hours weekly), that will be attached with
the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

e Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the material
and contribute to the process of academic advising and helping students to
face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities

1. Learning Resources

H. Anton, I. Bivens, and S. Davis, Calculus: Late Transcendental
Single and multivariable, 9th Edition, John Wiley and Sons (2010).

* Earl W. Swokowski Calculus with analytic geometry, Pws-
Essential References | KENT Publishing Company 1988.

Materials e Smith, R. T. and Minton, Calculus Early Transcendental
Function, Mc-Graw Hill. Third Edition.

Required Textbooks

Electronic Materials | Will be determined according to course instructor

Other Learning Mathematical software such as: Mathematica, Maple and
Materials MATLAB.

2. Facilities Required

Item Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contains
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

lighting.
Technology Resources
(AV, data show, Smart Board, Computers and data show.
software, etc.)
Other Resources Determine by the Lecture W?ﬁdﬁﬁ'
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ltem Resources

(Specify, e.g. if specific laboratory
equipment is required, list
requirements or attach a list)

G. Course Quality Evaluation

Evaluation .
Evaluators Evaluation Methods
Areas/Issues
Course and The Students Survey
teaching

effectiveness

Verification of the
learning outcomes
of the course

Program quality
Accreditation unit

Learning outcomes Matrix
The General level of the students

Verification of the
student
achievement
criteria

Independent faculty
members from within the
University

1. Checking the marking of a sample of
students' work

2. Exchange periodically to marked
exams with faculty members.

Planning
procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

Faculty members from
inside the university
Students

Quality management in
the department or the
college

1 - Periodic review of the courses by
faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality
Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / The Mathematical Sciences Department
Committee

Reference No. The 10" Council

Date 30/12/2019
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Course Title:

Mathematics for Business,

Course Code:

Math 106T

Program: Bachelors of business and administration
Department: Mathematical Sciences
College: Sciences

Institution:

Princess Nourah bint Abdelrahman University
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A. Course ldentification

1. Credit hours: 4 credits (3 theoretical +2 tutorial)
2. Course type

a. University D College D Department ! Others D

b. Required ! Elective m
3. Level/year at which this course is offered: 1st level/ 1st year

4. Pre-requisites for this course (if any):

None
5. Co-requisites for this course (if any):
None
6. Mode of Instruction (mark all that apply)
No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom vo 100%

2 | Blended

3 | E-learning

4 | Correspondence

5 Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours
1 Study Vo
2 Assignments e
3 Library
4 Projects/Research Essays/Theses
5 Others (specify)
Total \E

B. Course Objectives and Learning Outcomes
1. Course Description

Linear equations(Graphs of linear equations-Algebraic solutions of simultaneous linear
equations- supply and demand analysis- Algebra- Transposition of formulae) -Non-Linear
equations( Quadratic equations -Revenue ,cost and profit-Indices and logarithms-The
exponential and natural logarithm functions)- Differentiation( The derivative of a function-
Rules of differentiation-Marginal functions-Further rules of differentiation-Optimization of
economic functions- The derivative of exponential and natural logarithm functions)-
Integration( indefinite integration- definite integration)- Matrices( Basic matrix operations-
Matrix inversion- Cramer's rule)-Use program packages such as Mathematica, Matlab or
Maple in some scheduled topics.

i i il Belaal 2 |
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2. Course Main Objective
11. Use numerical and algebraic mathematical skills and high thinking skills in solving life

problems.

judge results.

12. Developing mathematical and logical reasoning skills in dialogue and discussion to

3. Course Leaning Outcomes

1 | simultaneous linear equations- supply and demand analysis- Algebra-
Transposition of formulae)

Aligned
CLOs PLOS
1 | Knowledge:
1.2 | Outline the mathematical foundations, principles K.2
14 Use mathematical definitions and formulas in thinking and logical K.4
processes
2 | Skills:
24 Illustrate an ability to communicate effectively with a range of S.A4
" | audiences.
C. Course Content
No List of Topics S e
Hours
Linear equations(Graphs of linear equations-Algebraic solutions of 17.5

Non-Linear equations( Quadratic equations -Revenue ,cost and profit- 15

2 Indices and logarithms-The exponential and natural logarithm functions)
Differentiation( The derivative of a function-Rules of differentiation- 17.5
Marginal functions-Further rules of differentiation-Optimization of

3 : ) S : :
economic functions- The derivative of exponential and natural logarithm
functions)

4 | Integration( indefinite integration- definite integration) 10

5 | Matrices( Basic matrix operations-Matrix inversion- Cramer's rule) 15

Total 75

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 | Knowledge
Outline the mathematical foundations, . Quizzes
S Interactive :

principles lectures Mid-term exams
. N and final exam
discussions and

1.2 . Class
dialogue, L
. participation,
Brainstorm,
. Homework,
presentation. i
eXercises.

Use mathematical definitions and Interactive Quizzes

formulas in thinking and logical lectures, Mid-term exams

processes. discussions and and final exam

1.4 : o
dialogue, Class participation,
Brainstorm, Homework,
presentation. [ ieRorEISegER)
2.0 | Skills

Course Specifications 1..,20:
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Code Course Learning Outcomes Teaching Strategies | Assessment Methods
Interactive Quizzes
lectures, Mid-term exams
[llustrate an ability to communicate discussions and and final exam
2.4 . i . . S
effectively with a range of audiences. dialogue, Class participation,
Brainstorm, Homework,
presentation. eXercises.

2. Assessment Tasks for Students

Percentage of Total
# Assessment task Week Due Assessmgent Score
1 Quizzes 6th and 9th 10%
week
First and second Midterm exams 7th and 40%
2 11th
week
3 | Homework, Assignments, class participation weekly 10%
4 Final exam After 15 40%
week

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student consultations
and academic advice :

e Assign and commit to office hours (6 hours per week), that will be attached
with the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

e Providing help and guidance for any inquiry or consultation that related to the
given course, this will include helping students to understand the material and
contribute to the process of academic advising, and helping students to face any
problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities
1.Learning Resources

lan Jacques: “Mathematics For Economics and Business”, Pearson.

Required Textbooks | |san i 10- 129219166X « ISBN-13: 9781292191669-9th edition, 2018

Essential References
Materials

Determined by the Professor of the course at the time

Electronic Materials | Mathematica -Maple - Matlab

2. Facilities Required

Item Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the classroom
should allow interaction between teacher and students so
that the estimated number of students ranging from 30 to
40 students.

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

)
ot ailldig
wglmcmﬁjﬁal‘-"mmn

auayll pglall pud

Course Specifications 1..,20:




ltem Resources

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contains
ordinary, paper, and smart blackboards, there should be a
platform speaker with integrated sound system and wired
and wireless microphones.

* There will be a connection to the internet, and a modern
air conditioning system and appropriate lighting.

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Other Resources
(Specify, e.g. if specific laboratory
equipment is required, list
requirements or attach a list)

Computers and data show.

Will be determined later to the new

circumstances

according

G. Course Quality Evaluation

Evaluation Evaluators Evaluation Methods

Areas/lIssues

Effectiveness of teaching and | Students
assessment methods.
Extent of achievement of

course learning outcomes.

Survey

Program quality and
accreditation unit

-Learning Output Matrix
-General level of female
students

-Checking the correction of a
sample of students' work
-Exchange periodically to
correct tests with faculty
member.

-Periodic review of the

Verifying standards of
student achievement.

Independent member teaching
staff

Planning procedures for Faculty members from within

periodic review of the
effectiveness of the course
and planning for its
development

the institution, students,
quality committees program
and college

decisions by faculty members
to discuss recurring problems
to find the appropriate
solution.

-Give the opportunity for
students to express their
views on what is taught and
receive proposals and study
the effectiveness.

Evaluation of the course file

Program quality and
accreditation unit

Check and review the course
file content.

H. Specification Approval Data

Council / The Mathematical Sciences Department
Committee

Reference No. The 10" Council

Date 30/12/2019

Course Specifications 1..,20:

e ol daloall
" prlall (")

paagliase Caly dygh ol 800l3

pgadl ails
apalyll pglall pud




Course Title:

Algebra

Course Code:

Math 141 T

Program: Bachelor of Computer Science

Department: Mathematical sciences

College: College of Science

Institution: Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: Contact hours: 3 Theoretical
2. Course type

a. University D College D Department Others D
b. Required Elective m

3. Levellyear at which this course is offered: The 15t Level / 15t year
4. Pre-requisites for this course (if any): None

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)
No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 45 100%
2 Blended
3 | E-learning
4 | Correspondence
5 Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial
4 Others (specify)
Total 45
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20
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B. Course Objectives and Learning Outcomes

1. Course Description
Studying functions and their role in solving problems. It covers topics including graph,

linear functions, quadratic and exponential functions, as well as inverse functions. The
student will be assigned to solve practical issues and explain the results of her work
effectively. And functions using technology along with analytical methods.

2. Course Main Objective
Solving and demonstrating mathematical problems using data and procedures of the

course. By completing this course, the student will be able to make effective decisions by
applying appropriate technological tools to develop realistic mathematical models.

3. Course Learning Outcomes

CLOs | AlignedPLOs

1 | Knowledge:
19 Outline the mathematical and statistical: foundations, principles, K.2

"~ | theory, and models

2 | Skills
23 Appraise different methods and techniques of problem-solving, S.3

" | assessing their effectiveness and applicability.

3 | Competence
39 Demonstrates the need for and the ability to engage in continuing C.2

"~ | professional development.

C. Course Content

No List of Topics I
Hours
1 | Quadratic functions, linear functions and fractional functions 6
2 | Logarithmic and exponential functions, and their properties 6
3 | Functions and numbering of functions 6
4 | Graphs of functions and relationships 6
5 [ Systems of equations and inequalities 9
6 | Field and range of functions 3
7 | Operations on functions 1.5
8 | Inverse Functions 1.5
9 | Absolute value and root functions 1.5
10 Applications (such as curve fit, modeling, optimization, exponential 4.5
growth and exponential decay)
Total 45

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment
Methods

Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 | Knowledge

pnagliase Caly dygh ol 80913
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Code

Course Learning Outcomes

Teaching Strategies

Assessment Methods

Outline the mathematical and
statistical: foundations, principles,

Interactive lecture,
discussion and

Written and oral
tests (quizzes,

1.2 | theory, and models conversation, midterms, final) —
brainstorm, class work —
presentations homework

2.0 | Skills

Appraise different methods and Interactive lecture, Written and oral
techniques of problem-solving, discussion and tests (quizzes,

23 assessing their effectiveness and conversation, midterms, final) —

' applicability. brainstorm, class work —
presentations homework
Practical Training
3.0 | Interpersonal Skills & Responsibility
Demonstrates the need for and the | Interactive lecture, Written and oral
ability to engage in continuing discussion and tests (quizzes,

39 professional development. conversation, midterms, final) —

' brainstorm, class work —
presentations homework

Practical Training

2. Assessment Tasks for Students

Percentage of Total
# Assessment task* Week Due Assessm%nt Score
Periodic exams (3 5t 50%
1 7th 9th and
11™) week
2 | Research project 13™ week 10%
3 Final Exam After 15 40%
week

E. Student Academic Counseling and Support

Assign and commit to office hours (6 hours weekly), that will be attached with
the lectures table and be announced to the students.
Communicate with and ask questions by e-mails to the faculty members
through her site on the web.
Providing help and guidance for any inquiry or consultation that related to

the given course, this will include helping students to understand the material
and contribute to the process of academic advising and helping students to

face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities

Course Specifications 1..,20:
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1.l earning Resources

College Algebra, 9t edition, Michael Sullivan; Pearson; 9 edition
(January 14, 2011)

Required Textbooks | ISBN-10: 0321716817

ISBN-13: 978-0321716811

13

Essential References
Materials

-College Algebra, Julie Miller, McGraw Hill Education, FEB-

-College Algebra, John Coburn, Jeremy Coffelt, McGraw Hill
Education, FEB-13

-College Algebra: Concepts Through Functions (2nd Edition)
(Sullivan Concepts Through Functions Series), Michael
Sullivan 111 and Michael Sullivan

Electronic Materials | Determined later

Other Learning
Materials

Software packages: Mathematica and MATLAB

2. Facilities Required

ltem

Resources

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contain
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Computers devices and data show.

Other Resources

Will be determined later in the light of the new.

G. Course Quality Evaluation
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Evaluation

Evaluators Evaluation Methods
Areas/lIssues
Course and The Students Survey
teaching

effectiveness

Verification of the
learning outcomes
of the course

Program quality
Accreditation unit

Learning outcomes Matrix
The General level of the students

Verification of the
student
achievement
criteria

Independent faculty
members from within the
University

1. Checking the marking of a sample of
students’ work

2. Exchange periodically to marked
exams with faculty members.

Planning
procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

Faculty members from
inside the university
Students

Quality management in
the department or the
college

1 - Periodic review of the courses by
faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality
Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course

) General Statistics
Title:
Course Math 160T
Code:
Program: Bachelors of Scientific colleges

Department: | Mathematical Sciences

College: College of Science

Institution: | Princess Nourah University
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A. Course Identification

1. Credit hours: 3 (2 Theoretic + 2 Practices)

2. Course type

a. University D College Department D Others D
b. Required Elective m

3. Levellyear at which this course is offered: Starting from The 15 Level / 15t year

4. Pre-requisites for this course (if any): None

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage

Traditional classroom 60 %2100

Blended

E-learning

Other

1
2
3
4 | Correspondence
5
A

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours

Contact Hours

Lecture 30

Laboratory/Studio

Tutorial 30

AIWINIFP

Others (specify)

Total 60

Other Learning Hours

1 Study Vo

Assignments o

Library

Projects/Research Essays/Theses

b iwin

Others(specify)

Total \K

B. Course Objectives and Learning Outcomes

1. Course Description
Introduction about and statistics and its usage, Collecting, presenting and sorting the

data, Measures of central tendency. Measures of variations. Correlation, and simple
linear regression.

Index numbers, introduction to Probabilities and methods of counting, random variables
and some of probabilities distributions, binomial distribution and Normal distribution,
hypotheses test, use program packages such as SPSS, SAS, MINITAB

2. Course Main Objective
1. Knowledge of the basics and skills of statistics science with the least amount of

mathematics
2. Apply the concepts of statistics in the field of disciplines for literary.
3. Avoid the wrong uses of methods and methods to solve prﬁﬁﬁﬁfsﬁmmcs.
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3. Course Learning Outcomes

Aligned
1 | Knowledge:
1.1 | Describe knowledge of mathematics and statistics K.1
1.2 | Outline in Mathematics and Statistics: K2
Fundamentals, principles, theories and mathematical models
1.4 | Use mathematical definitions and formulas in thinking and logical | K.4
processes
2 | Skills:
2.2 | Apply appropriate tools and processes, using advanced mathematics | S.2
and computer programs
C. Course Content
No List of Topics I
Hours
Introduction about and statistics and its usage, 12
Collecting, presenting and sorting the data, Data tabulation using
1 frequency distribution and the most important pictorial methods to
represent it
2 | Measures of central tendency. 4
Measures of variations. 12
3 Correlation, and simple linear regression.
4 | Index numbers and its benefits and some of its formulas. 4
Probabilities, random variables and some of probabilities 22
S distributions, Normal distribution
6 | hypotheses test 6
Total 60
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D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 | Knowledge
1.1 Interactive lectures, | Written exams
discussions and (quizzes, midterm,
Describe knowledge of mathematics conyersatlons, final), i
. brainstorm, class assignments,
and statistics i
presentations. homework
assignments, class
discussions.
1.2 Interactive lectures, | Written exams
discussions and (quizzes, midterm,
Outline in Mathematics and conversations, final),
Statistics: brainstorm, class assignments,
Fundamentals, principles, theories | presentations. homework
and mathematical models assignments, class
discussions.
1.4 Interactive Written exams
lectures, (quizzes, midterm,
Use mathematical definitions and dISCUSSIOn.S and final), .
e i conversations, class assignments,
formulas in thinking and logical .
brainstorm, homework
processes . :
presentations. assignments, class
discussions.

2.0 | Skills

Interactive lectures, | Written exams
discussions and (quizzes, midterm,
Apply appropriate tools and conversations, final),

5o | Processes, _using advanced brainstor_m, class assignments,
mathematics and computer presentations. homework
programs assignments, class

discussions.

2. Assessment Tasks for Students

# Assessment task* Week Due Percentage of
Total Assessment
Score
1 | Quiz1l 34 week 5%
2 | Quiz 2 6" week 0
3 | First Midterm exams 7 week [Epril s @
L-,mpmxauﬁmiﬁufl”‘wb-
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4 | Second Midterm exams 12t week 15%
5 | volunteering weekly 5%
6 | Quiz 1 (Practical) 10t week 5%
7 | Quiz 2 (Practical) 13" week 5%
8 | Homework Assignments weekly 5%
9 | Final exam After 15" week 40%

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student

consultations and academic advice:

e Assign and commit to office hours (6 hours weekly), that will be attached with
the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

e Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the material
and contribute to the process of academic advising and helping students to
face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities
1.Learning Resources

Slal :\ul.;.s sloany e...u\é e L“Jk.d\ Slaadill claay) (sl
Required Textbooks Jadlae
VEVA (Baa) aodgillg il dyalad) o) 58 5 i)

108k 1 AaUAN A e 5 (o ghall daa) g (gl gll Jalad LAY 5 plaa) (8 Aadia
) V€ YA AEIAY dagdall Al A<
Essential References GLial) () gidi Bales AN Aaghal) ¢y 5 A g (50 (U] CLiaY) g slaal) (sl
Materials VYA 3 g dllal) daala
Triola, Mario F. Elementary Statistics Update (2004) 9th ed,
Pearson Education. New York.

Electronic Materials | http://www.soldzresearch.com/statisticsresources.htm

Other Learning

Materials BN

2. Facilities Required

ltem Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contains
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless mice eﬂés‘““‘@

L dglia

Accommodation
(Classrooms, laboratories, demonstration
rooms/labs, etc.)
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ltem Resources

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Technology Resources Computers and data show.
(AV, data show, Smart Board, software, etc.)

Other Resources ) ) )

(Specify, e.g. if specific laboratory Will be determined later according to the new
equipment is required, list requirements or | circumstances

attach a list)

G. Course Quality Evaluation

v stion Evaluators Evaluation Methods
Areas/Issues
Course and The Students Survey
teaching
effectiveness
Verification of the | Program quality Learning outcomes Matrix
learning outcomes | Accreditation unit The General level of the students
of the course
Verification of the | Independent faculty 1. Checking the marking of a sample of
student members from within the | students' work
achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by
procedures for inside the university faculty members to discuss recurring
periodic review of | Students problems to find the appropriate
the effectiveness of | Quality management in solution.
the course and the department or the 2 - Giving the opportunity for the
planning for its college students to express their views on what
development is taught and receive proposals and
study the effectiveness.
Evaluation of the Program quality Reviewing the content of the course
course file Accreditation unit report

H. Specification Approval Data
Council /
Committee
Reference No.
Date 12/2019
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Course Title: General Statistics

Course Code: Math 161T
) Programs in (College of Computer Sciences and Information +
Program: College of business and administration)
Department: Mathematical sciences
College: Sciences
Institution: Princess Nourah bint Abdul Rahman
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A. Course ldentification

1. Credit hours: 4 credit hours(2 Theoretical +2 Tutorial)

2. Course type

a. University ! College D Department D Others D

b. Required ! Elective m

3. Level/year at which this course is offered: Starting from First year / first level

4. Pre-requisites for this course (if any): None

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 60 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other
7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 Lecture 30
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 60
Other Learning Hours
1 Study 15
2 | Assignments S
3 Library
4 Projects/Research Essays/Theses
5 Others (specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description
Introduction (Definition and importance of Statistics), organization and display of data,

measures of central tendency, measures of variation, correlation and regression,
introduction to probability and counting methods, binomial and normal distribution,
using tables of t, Chi-Squre, F distributions and hypothesis testing, using statistical
packages (e.g., SAS, SPSS, Minitab)

2. Course Main Objective
Recognize the basic concepts and principles of descriptive statistics and principles of

probabilities and their applications.

3. Course Learning Outcomes

Aligned
PLOs

CLOs

1 | Knowledge:

‘W}l‘m@ujwa}!ﬂ»!w.

polall 8uls
ayalyll pgloll pud

Course Specifications 1..,20:




Aligned

CLOs PLOs

1.1 | Describe knowledge of mathematics and statistics. K.l

1.2 | Outline the mathematical and statistical foundations, principles, | K.2

theory, and models.
2 | Skills :

2.2 | Apply appropriate tools and processes, using advanced mathematics | S.2

and computer programs
3 | Competence:

3.1 | Show an ability to function effectively within teams to accomplish C1

certain goals

C. Course Content

Contact
Hours

Classify data using frequency tables, and the most important 6
graphical representation.

Measures of central tendency

Measures of variation

Quiz

Correlation, and simple linear regression

Probability axioms

Conditional probabilities, independence of events, multiplication rules
Mid-term exam

Discrete random variable and its probability distribution,
mathematical expectation, mean and variance of distribution.
Continuous random variable and its probability distribution (density 4
9 [ function), the cumulative distribution function, mathematical
expectation, mean and variance of distribution

Binomial distribution, its probability function, mean and variance 6
(short exam (quiz))
Normal curve and the area under the density curve, standard normal 8
table, central limit theorem, Approximating Binomial probability
using the normal distribution. Using the statistical tables of: t, chi-
square, and F distributions.

12 | Estimation and hypothesis testing 8
Total 60

No List of Topics

(o3}

IS

~N[fojo|h~| W [N

AN AP

10

11

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment
Methods

Code Course Learning Outcomes Teaching Strategies | Assessment Methods

1.0 | Knowledge
Describe knowledge of mathematics | Interactive lectures, | Exams(quizzes and

and statistics. brainstorming, mid-terms, final),

Tgau appdrakkaal R
p_;__Ln_'iJIi:',ljg
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Code Course Learning Outcomes Teaching Strategies | Assessment Methods
Discussions and class
dialogue participations,
Outline the mathematical and Interactive lectures, i
. . e i . Exams(quizzes and
statistical foundations, principles, brainstorming, . .
1.2 : : mid-terms, final),
theory, and models. Discussions and b .
: class participations
dialogue
2.0 | SKills
Apply appropriate tools and | Interactive lectures, | Exams(quizzes and
5o | Processes, using advanced | brainstorming, mid-terms, final),
' mathematics and computer | Discussions and | class
programs dialogue participations.
3.0 [ Competence
- i Interactive lectures, | Exams(quizzes
Show an ability to function i ] (@ .
i L brainstorming, and mid-terms,
3.1 | effectively  within teams to| _. . i
) . Discussions and | final), class
accomplish certain goals : S
dialogue participations.
2. Assessment Tasks for Students
Percentage of
# Assessment task Week Due Total Assessment
Score
1| Quizl 5thweek 10%
2 | Mid-term exam 10thweek 20%
3 [ Quiz 2 13thweek 10%
4 | Homework, exercise and research project weekly 20%
5 Final exam After 15th 40%
week

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student consultations

and academic advice :

e Assign and commit office hours (6 hours per week) that will be attached with
lectures table and be announced to the students.

e Communicate with and asking questions by e-mail to faculty members through
her sit or on the web.

e Providing help and guidance for any inquiry or consultation that related to the
given course, this will include helping students to understand the material and
contribute to the process of academic advising, and helping students to face any
problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities
1.l earning Resources

-Walpole, R. E., Myers, R. H., and S. L. Myers (2007), Probability
and Statistics for Engineers and Scientists, 8th ed., Prentice-Hall,
Inc., Upper Saddle River, New Jersey.
gas (s Jciba‘yiwam&‘iuﬂa‘i\j ;baa‘g\géi.uh_
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Ross, S (2004), Introduction to Probability and Statistics for

Engineers and Scientists, 3rd ed., Jon Wiley & Sons, New York.

. . Determined by the Professor of the course at the time
Electronic Materials

Other Learning Statistical package such as SPSS, SAS, MINITAB.
Materials

2. Facilities Required

ltem Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contains
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Accommodation
(Classrooms, laboratories, demonstration
rooms/labs, etc.)

Technology Resources
(AV, data show, Smart Board, software, etc.)

Other Resources ) ) )
(Specify, e.g. if specific laboratory Will be determined later according to the new

equipment is required, list requirements or | circumstances
attach a list)

G. Course Quality Evaluation
Evaluation Evaluators Evaluation Methods
Areas/lIssues

Computes and data show

Effectiveness of teaching Students Survey

and assessment methods.

Extent of achievement of Program quality and -Learning Output Matrix

course learning outcomes. accreditation unit -General level of female
students

Verifying standards of Independent member -Checking the correction of

student achievement. teaching staff a sample of students' work

-Exchange periodically to
correct tests with faculty

member.
Planning procedures for Faculty members from -Periodic review of the
periodic review of the within the institution, decisions by faculty

effectiveness of the course students, quality committees | members to discuss
agagauull dyyoli anLoon

program and college [t e @)
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and planning for its
development

recurring problems to find
the appropriate solution.
-Give the opportunity for
students to express their
views on what is taught and
receive proposals and study
the effectiveness.

Evaluation of the course file | Program quality and

accreditation unit

Check and review the
course file content.

H. Specification Approval Data

Council / The Mathematical Sciences Department
Committee

Reference No. The 10™" Council

Date 30/12/2019
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Course Title:

Introduction in Statistics

Course Code:

Math 161-1

Program: Faculty of Basic Health Science, foundation year
Department: Mathematical sciences
College: Sciences

Institution:

Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: Y (Contact hours: 1 Theoretical + 2 Tutorial)
2. Course type

a. University D College ! Department D Others D

b. Required ! Elective m
3. Level/year at which this course is offered: Starting from first level.

4. Pre-requisites for this course (if any): None

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 45 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other
7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 Lecture 15
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 45
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20

B. Course Objectives and Learning Outcomes
1. Course Description

Introduction (Definition and importance of Statistics), organization,
summation and display of data, measures of central tendency, measures of
variation, correlation and regression, introduction to probability and

counting methods, binomial and normal distribution, using tables of t, Chi-
square, F distributions and hypothesis testing, using statistical packages
(e.g., SAS, SPSS, Minitab) if possible.

2. Course Main Objective

» Recognize conceptual and fundamental basics of descriptive statistics.

» Understand basic concepts of probability and its applications.

» Understand and study advanced courses that require knowledge of basic concepts in
statistics. g o) (@
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3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Knowledge:
1.1 | Describe knowledge of mathematics and statistics K.1
Identify the outlines in mathematics and statistics: foundations, principles, | K.2
1.2 theories and mathematical models.
2 | Skills :
2.4 | llustrate an ability to communicate effectively with a range of audiences. | S.4
3 | Communication, Information Technology, Numerical:
None |
C. Course Content
No List of Topics S 15
Hours
1 [ Introduction to statistics 3
2 | Tabulation and classification of data , graphical representation of data 3
3 | Measure of central tendency 3
4 | Measure of dispersion 3
5 | Simple linear regression and correlation 3
6 | First- second midterm exam 6
7 | Definition of probability- probability axioms 3
8 Conditional probability- independent events addition and multiplication 3
rules-Bayes theorem
9 Discrete random variables and probability distributions- expected value and 3
variance
10 | Binomial distribution 3
11 | Continuous random variables and probability distributions 3
Normal curve-standard normal distribution- central limit theorem(CLT)- 6
12 | normal approximation to the binomial distribution- t distribution- chi-Square
distribution- f distribution-distribution tables
13 Estimation and hypotheses testing 3
Total 45

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
e Course Learning Outcomes TeaChmg Assessment Methods
Strategies
1.0 [ Knowledge
K1 Describe knowledge of mathematics and | Interactive Written
' statistics lectures, exams(quizzes and
Identify the outlines in mathematics and | brainstorm, mid-terms),  class
K.2 | statistics: foundations, principles, theories | dialogue and | participations
and mathematical models. discussions
2.0 | Skills
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e Course Learning Outcomes TeaChmg Assessment Methods
Strategies
Show an ability to function effectively Cooperative Homework,
24 within teams to accomplish curtains goals. | lecture, problem- exercises, class
' solving, participations.
discussions.
3.0 | Competence
3.1 | None | |
2. Assessment Tasks for Students
Percentage of Total
# Assessment task* Week Due Assessm%nt Score
1| Quizl 4th 5
2 | Midterm exam 6th 15
3 | Midterm exam 11th 20
5 Homework Assignment, exercises and class weekly 10
participation
6 | Final examination After 15 40

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice :

e Assign and commit to office hours (6 hours per week), that will be attached with
the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members through
her site on the web.

e Providing help and guidance for any inquiry or consultation that related to the given
course, this will include helping students to understand the material and contribute to the
process of academic advising, and helping students to face any problem related to the
course (either studying or academic problem).

F. Learning Resources and Facilities

1.l earning Resources

Required -

Textbooks Ron Larson ,Betsy Farber (2015),Elementary Statistics, Pearson .

Essential Walpole, R. E., Myers, R. H., and S. L. Myers (2007), Probability and

Statistics for Engineers and Scientists, 8th ed., Prentice-Hall, Inc., Upper

References le Ri

Materials Sa_dd_ e River, New Jersey_. - _ _

Statistics for people who think they hate statistics, sage pub., Neil Salkind.

Electronic

Materials Determined by the Professor of the course at the time

Qe Lez_;lrnlng Statistical package such as SPSS, SAS, MINITAB
Materials
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2. Facilities Required

Item

Resources

Technology Resources

(AV, data show, Smart Board, software, etc.)

Computers and data show.

Other Resources

attach a list)

(Specify, e.g. if specific laboratory
equipment is required, list requirements or

circumstances.

Will be determining later according to the new

G. Course Quality Evaluation

Evaluation
Areas/lIssues

Evaluators

Evaluation Methods

Effectiveness of teaching and
assessment methods.

Students

Survey

Extent of achievement of
course learning outcomes.

Program quality and
accreditation unit

-Learning Output Matrix
-General level of female
students

Verifying standards of
student achievement.

Independent member teaching
staff

-Checking the correction of a
sample of students' work
-Exchange periodically to
correct tests with faculty
member.

Planning procedures for
periodic review of the
effectiveness of the course
and planning for its
development

Faculty members from within
the institution, students,
quality committees program
and college

-Periodic review of the
decisions by faculty members
to discuss recurring problems
to find the appropriate
solution.

-Give the opportunity for
students to express their
views on what is taught and
receive proposals and study
the effectiveness.

Evaluation of the course file

Program quality and
accreditation unit

Check and review the course
file content.

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10 ™ Council

Date

30/12/2019
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Course Title:

Calculus 111

Course Code:

Math 205 T

Program: Bachelor of Engineering program
Department: Mathematical sciences.
College: College of Science

Institution:

Princess Nourah bint Abdulrahman
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A. Course ldentification

1. Credit hours: 4 credit hours (3 Theoretical +2 exercises)

2. Course type

a. University D College D Department Others D
b. Required Elective m

3. Levellyear at which this course is offered: The 3" level — 2" year

4. Pre-requisites for this course (ifany):  Calculus I1-Math 103T

5. Co-requisites for this course (if any): None

6. Mode of Instruction

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours*
1 Study 15
2 | Assignments S
3 Library
4 Projects/Research Essays/Theses
5 Others (specify)
Total 20
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B. Course Objectives and Learning Outcomes

1. Course Description of the Course:

Parametric equations and polar coordinates: curves defined by parametric equations,
calculus of parametric curves, tangents, arc length, area, surface area.

Polar coordinates: definition of polar curves, symmetry, tangent of polar curves, areas
and arc length in polar coordinates, conical cuts in polar coordinates.

Vectors and geometry of space: triple space system, vectors, internal multiplication,
equations of lines and planes, bilayer cylindrical surfaces, cylindrical and spherical
coordinates.

Derivation (partial derivation of functions in several variables - terminations and
communication - partial derivatives - implicit derivation - maximum values and
minimum values of the functions in two variables - the Lagrange multipliers).
Integration (definition of integrals of functions in two and three variables - applications
to find areas, surface areas and volumes - methods of conversion to polar and spherical
coordinates). Use of software packages such as Mathematica, MATLAB or Maple in
some course topics.

2. Course Main Objective

1. Understand some of the concepts of analytic geometry in the representation of
geometric shapes in the plane and 3-space and the function in one variable and
multiple variables and find their derivatives, their maximum values and
integrations.

2. Acquiring skills in the use of computer programs such as Mathematica, MATLAB
or Maple.

3. Giving solution to some problems to practice higher thinking skills, analyze,

interpret and discuss result

1. Course Learning Outcomes
3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Knowledge:
19 Outline the mathematical and statistical: foundations, principles, K.2
"~ | theory, and models.
14 Use mathematical definitions and formulas in thinking and logical K.4
processes.
2 | Skills :
23 Appraise different methods and techniques of problem-solving, S.3
" | assessing their effectiveness and applicability.
3 | Competence:
31 Show an ability to function effectively within teams to accomplish Cl1
™ | curtains goals.
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C. Course Content

No List of Topics Sl
Hours
Parametric equations and polar coordinates: Parametric curves, 10
! calculus of parametric curves, tangents, arc length, areas, surfaces.
Polar coordinates: definition of polar curves, symmetry, polarity 15

2 | curves, areas and arc length in polar coordinates, conical sections in
polar coordinates.
Vector and Space: 3- Space System, Vector, inner product, Cross-Pole, 15
3 | Line and plane equations, Double-Cylindrical Spheres, Cylindrical
and Spherical Coordinates
Differentiation (partial Differentiation of functions in several variables 20
- limits and continuity - partial derivatives - implicit Differentiation -
maximum and minimum values of a function in two variables -
Lagrange multipliers).
Integration (definition of double integrals and triple integrals - 15
5 | applications to find areas, surfaces and volumes - methods of
transformation to polar and spherical coordinates).

Total 75

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code . . . Assessment
Course Learning Outcomes Teaching Strategies Methods
1.0 [ Knowledge
Outline the mathematical and Interactive lectures, | Written exams
statistical: foundations, principles, | discussions and (quizzes, midterm,
theory, and models. conversations, final),
1.2 brainstorm, class assignments,
presentations. homework
assignments, class
discussions.
Use mathematical definitions and Interactive lectures, | Written exams
formulas in thinking and logical discussions and (quizzes, midterm,
processes. conversations, final),
1.4 brainstorm, class assignments,
presentations. homework
assignments, class
discussions.
2.0 | Skills
Appraise different methods and Interactive lectures, | Written exams
techniques of problem-solving, discussions and (quizzes, midterm,
2.3 | assessing their effectiveness and conversations,
applicability. brainstorm, PP M [o A
presentations. \”
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Code . . . Assessment
Course Learning Outcomes Teaching Strategies Methods
assignments, class
discussions.
3.0 | Competence
Show an ability to function discussions and class assignments,
effectively within teams to conversations, homework
3.1 | accomplish curtains goals. presentations. assignments, class
discussions.

2. Assessment Tasks for Students

# Assessment task* Week Due Pﬁ;:z::;%ig g‘cl'g::ll
1 | Quiz1 6", week | 7%
2 | Midterm exam 1 8t week | 20%
3 | Midterm exam 2 12t week | 20%
4 | Quiz 2 9" week | 8%
5 Home works and participation All of the | 5%
semester
6 Final exam After 15 40%
week

E. Student Academic Counseling and Support

e Assign and commit to office hours (6 hours weekly), that will be attached
with the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

e Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the
material and contribute to the process of academic advising and helping
students to face any problem related to the course (either studying or
academic problem).

F. Learning Resources and Facilities
1.l earning Resources

* H. Anton, I. Bivens, and S. Davis, Calculus:Late Transcendental
Single and multivariable, 8th Edition, John Wiley and Sons

Required Textbooks (2005)

Earl W. Swokowski Calculus with analytic geometry, Pws-KENT
Publishing Company 1988.
Essential References | Smith, R. T. and Minton, Calculus Early Transcendental Function,

Materials Mc Graw Hill. Third Edition.
Jalsill g Jodaliil) Glwa A cliad (V€Y 0 ), clalad) Glaba ¢ rva s a3l -
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Electronic Materials | Will be determined according to course instructor

Other Learning Mathematical software such as: Mathematica, Maple and
Materials MATLAB

2. Facilities Required

ltem Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contain
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Other Resources

Computers devices and data show.

Will be determined later in the light of the new.

G. Course Quality Evaluation

Evaluation .
Evaluators Evaluation Methods
Areas/Issues
Course and The Students Survey
teaching
effectiveness
Verification of the | Program quality Learning outcomes Matrix
learning outcomes | Accreditation unit The General level of the students
of the course
Verification of the | Independent faculty 1. Checking the marking of a sample of
student members from within the | students' work
achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
aapliae Sy g GM”‘ Bdky
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Evaluation
Areas/Issues

Evaluators

Evaluation Methods

Planning
procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

Faculty members from
inside the university
Students

Quality management in
the department or the
college

1 - Periodic review of the courses by
faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality
Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title:

Differential Equations

Course Code:

Math 221

Program: Bachelor of (Chemistry- Computer and information Science)
Department: Mathematical Sciences

College: College of Science

Institution: Princess Nourah bint Abdul Rahman University
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A. Course ldentification

1. Credit hours: 3 (contact hours: 2 Theoretical + 2 Exercises)
2. Course type

a. University I:l College D Department Others D
b Required Elective l_l

3. Level/year at which this course is offered: Starting from the 379 Level / Year 2
4. Pre-requisites for this course : Math 103T

5. Co-requisites for this course: None

6. Mode of Instruction

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 60 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other

7. Actual Learning Hours
No Activity Learning Hours
Contact Hours
1 | Lecture Ul
2 Laboratory/Studio
3 Tutorial Y.
4 Others (specify)
Total 1o
Other Learning Hours*
1 Study 15
2 | Assignments S
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description
Definition of Differential Equations with kind of ordinary and partial. Classifications of

DE related to order, degree, homogeneous and non-homogeneous with applications,
Methods of solving ODE of first order and first degree with applications, Solving PDE of
first order and first degree with applications.

2. Course Main Objective
e Dealing with abstract mathematical concepts.
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e Develop the skill of writing accurate proofs.
e Providing the ability to express mathematically sound verbally and in writing.
¢ Providing the ability to analyze, explain and solve problems.

3. Course Learning Outcomes

CLOs AIigneSdPLO
1 [ Knowledge:
1.4 | Use mathematical definitions and formulas in thinking and logical K.4
processes
2 | Skills :
2.3 | Appraise different methods and techniques of problem-solving,
assessing their effectiveness and applicability. S.3
3 | Competence:
3.2 | Demonstrates the need for and the ability to engage in continuing C.2
professional development
C. Course Content
No List of Topics ek
Hours
Definition of Differential Equations with kind of ordinary and partial. 18
1 | Classifications of DE related to order, degree, homogeneous and non-
homogeneous with applications.
Methods of solving ODE of first order and first degree with 22
2 applications.
3 | Solving PDE of first order and first degree with applications. 20
Total 60

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 | Knowledge
Use mathematical definitions and Interactive lectures | Written exams,
formulas in thinking and logical Brainstorming Oral exams, Class
processes Discussion assignments,
1.4 :
dialogue Homework
Presentations assignments, class
discussions.
2.0 | Skills
Interactive lectures | Written exams,
Appraise different methods and Brainstorming Oral exams, Class
techniques of problem-solving, Discussion assignments,
2.3 : . . _
assessing their effectiveness and dialogue Homework
applicability Presentations assignments, class
3.0 | Competence

polallails
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Code Course Learning Outcomes Teaching Strategies | Assessment Methods

Demonstrates the need for and the | Discussion

Interactive lectures

i . Written exams,
Brainstorming

Oral exams, Class
assignments,

3.2 | ability to engage in continuing dialogue
. . Homework
professional development Presentation g
. . assignments, class
Practical Training X i
discussions.
2. Assessment Tasks for Students
* Percentage of Total
# Assessment task Week Due Assessment Score
Quiz 1&2 5t week 20%
1 & 9t
week
2 | Homework Assignment weekly 5%
3 [ First Midterm 7% week 15%
4 | Second Midterm 13" week | 20%
5 Final examination After 151 | 40%
week

E. Student Academic Counseling and Support

e Assign and commit to office hours (6 hours weekly), that will be attached with
the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

e Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the material
and contribute to the process of academic advising and helping students to
face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities

1.l earning Resources

Required Textbooks

Differential Equations ,third edition ,Richard Bronson, Gabriel
B.Costa, Schaum'’s
outline series

Essential References
Materials

)6 Y Aol cialeal) b dediala s alle-
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69l
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Electronic Materials

Will be determined later

Other Learning
Materials

Mathematical software such as: MATLAB or Maple or
Mathematica
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2. Facilities Required

ltem

Resources

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contain
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Computers devices and data show.

Other Resources

Will be determined later in the light of the new.

G. Course Quality Evaluation

effectiveness

Evaluation .
Evaluators Evaluation Methods
Areas/lIssues
Course and The Students Survey
teaching

Verification of the

Program quality

Learning outcomes Matrix

learning outcomes
of the course

Accreditation unit

The General level of the students

Verification of the

Independent faculty

1. Checking the marking of a sample of

student members from within the | students' work

achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by

procedures for
periodic review of
the effectiveness of
the course and

inside the university
Students

Quality management in
the department or the
college

faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
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Evaluation
Areas/Issues

Evaluators

Evaluation Methods

planning for its
development

is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality
Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title:

First Course in Differential Equation

Course Code:

Math225 T

Program: Bachelor of Physics Program
Department: Department of Mathematical Science
College: College of Science

Institution:

Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: 4 hours (3 Theoretical +2
Tutorial)

2. Course type

a University College D Department Others D
b Required Electl\é H

. Levellyear at which this course is offered: The 4™ Level — 2" Year

w

N

. Pre-requisites for this course (if any): Calculus (2) Math103 T

ol

. Co-requisites for this course (if any): None

6. Mode of Instruction

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%

2 | Blended

3 | E-learning

4 | Correspondence

5 | Other

7. Actual Learning Hours

No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours*
1 Study 15
2 | Assignments S
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total 20
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B. Course Objectives and Learning Outcomes

1. Course Description
Introduction to differential equations, first order differential equations, modeling of first

order differential equations, problems of elementary and marginal values, homogeneous
and non-homogeneous equations, demotion, homogeneous linear equations with constant
coefficients, solving systems of linear differential equations by deletion, principles of
equations using differential separation method to find the solver of partial differential
equations.

Use software packages such as Mathematica, MATLAB or Maple.

2. Course Main Objective
1.

To recognize the importance of differential equations in basic sciences such as

physics, chemistry and engineering sciences.

Training the student on methods and strategies for solving differential equations.
Acquiring the skill of using mathematical programs and computer skills to
stimulate mathematical thinking, understanding and solving mathematical

problems.

3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Knowledge:
1.4 | Use mathematical definitions and formulas in thinking and logical | K.4
processes
2 | Skills :
2.1 | Develop mathematical and models of real-life problems in a way S.1
that demonstrates its appropriateness and justification
2.2 | Apply appropriate tools and processes, using advanced S.2
mathematics and computer programs.
C. Course Content
No List of Topics SIETH:
Hours
1 | Introduction to ordinary differential equation. 2.5
2 | Initial value problem (physical application). 2.5
3 Solve first order differential equations curves solution (physical 5
application).
4 | Solve first order differential equations : variable separation. 5
5 | Solve first order differential equations: linear Differential Equations 5
6 | Solve first order differential equations: exact Differential Equations 5
7 | Solve first order differential equations by substitution 7.5
8 First order differential equations: Linear modeling (physical 5
applications)
9 | Equations. Basic theorems. Linear Equations. IVP. BVP 5
10 Homogeneous and non homogeneous Differential Equations. - 5
Reduction of order ““J“‘wﬂ'ﬁ“ﬁ@
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11 | Homogeneous Differential Equations with constant coefficients 5
12 | Variation of parameters 5
13 [ Solving system of linear differential equations by elimination 7.5
14 | Introduction to Partial Differential Equation 5
15 | Using Separable method to form PDE 5
Total 75

D. Teaching and Assessment

1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 | Knowledge
Use mathgmatl(?al .deflnltlons gnd . A Tests (short
formulas in thinking and logical : ' quizzes- midterm -
processes Brainstorming .
. . Final)
1.4 Discussion and
. Home work
dialogue
. Class work
Presentations
2.0 | Skills
) Tests (short
. Interactive lectures . :
Develop mathematical and models : . quizzes- midterm -
i : Brainstorming .
of real-life problems in a way that . . Final)
2.1 . . Discussion and
demonstrates its appropriateness . Home work
e dialogue
and justification . Class work
Presentations
i Tests (short
i Interactive lectures . :
Apply appropriate tools and : . quizzes- midterm -
. Brainstorming .
processes, using advanced . . Final)
2.2 i Discussion and
mathematics and computer . Home work
dialogue
programs. . Class work
Presentations

2. Assessment Tasks for Students

# Assessment task* Week Due P:;::::;%iggg:?'
1 | Mid(1) 8" week | 20%

2 | Mid(2) 12t week | 20%

3 | Quiz(1) 7" week | 5%

4 | Quiz(2) 10" week | 5%

5 | Participation All weeks | 5%

6 | Assignments All weeks | 5%

7 | Final Exam 16 40%
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E. Student Academic Counseling and Support

e Assign and commit to office hours (6 hours weekly), that will be attached with
the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

e Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the material
and contribute to the process of academic advising and helping students to
face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities

1.Learning Resources

Required Textbooks

D.G.Zill, A first Course in Differential Equations, with modeling
Applications Brooks/Cole (2009).Ninth edition

Essential References
Materials

Marcus, Differential Equations, An Introduction, Wm.C. Brown

Publishers, 1991.

D. G. Zill, Differential Equations with Computer Lap

Experiments, Brooks Cole, 2 edition, 1998.
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Electronic Materials

Determined by the Professor of the course at the time

Other Learning
Materials

Mathematica- Matlab

2. Facilities Required

ltem

Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

Accommodation * The seats of the classroom are moveable so to allow
(Classrooms, laboratories, arranging a workshop groups, the classrooms contain
demonstration rooms/labs, etc.) ordinary, paper, and smart blackboards, there should

be a platform speaker with integrated sound system
and wired and wireless microphones.
* There will be a connection to the internet, and a
modern air conditionin
lighting.

T
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ltem

Resources

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Computers devices and data show.

Other Resources

Will be determined later in the light of the new.

G. Course Quality Evaluation

effectiveness

Evaluation .
Evaluators Evaluation Methods
Areas/lIssues
Course and The Students Survey
teaching

Verification of the
learning outcomes
of the course

Program quality
Accreditation unit

Learning outcomes Matrix
The General level of the students

Verification of the

Independent faculty

1. Checking the marking of a sample of

procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

inside the university
Students

Quality management in
the department or the
college

student members from within the | students' work

achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by

faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality
Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / Committee

The Mathematical Sciences Department

Reference No.

The 10t Council

Date

30/12/2019
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Course Title:

Linear Algebra

Course Code:

Math 242 T

Program: Bachelors of (Physics+ Computer Sciences)
Department: Mathematical Sciences

College: College of Science

Institution: Princess Nourah bint Abdulrahman University
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A. Course Identification

1. Credit hours: 3 (contact hours: 2Theoretical + 2 Practical)

2. Course type

a. University D College D Department Others D
b. Required Elective | |

3. Level/year at which this course is offered:  Starting from the 379 level, 25¢ year

4. Pre-requisites for this course (if any): Math101 T

5. Co-requisites for this course: None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 60 100%
2 | Blended
3 [ E-learning
4 | Correspondence
5 [ Other

7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 Lecture 30
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 60
Activity
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others (specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description
Matrices and Determinants - linear equations systems — vector spaces — linear

transformations. Internal multiplication - distinctive values and vectors — the use of
software (in some parts of the methods).

Use program packages such as Mathematica, MATLAB or Maple in some scheduled
topics.

2. Course Main Objective
1. Understanding and applying some algebraic basics and the ability to formulate

and demonstrate algebraic expressions. @,Mlawaflff}*@
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2. Use the concepts mentioned in the course in life issues.
3. Gain the skill in using software packages to activate the educational process.

3. Course Learning Outcomes

CLOs AIigneSdPLO
1 | Knowledge:
1.1 | Describe knowledge of mathematics and statistics K.1
1.2 | Outline the mathematical and statistical: foundations, principles, K.2
theory and models
1.4 | Use mathematical definitions and formulas in thinking and logical K.4
processes.
2 | Skills:
2.2 | Apply appropriate tools and processes, using advanced mathematics S.2
and computer programs
3.0 | Competence
31 Show an ability to function effectively within teams to accomplish C1
' curtains goals.

C. Course Content

No List of Topics e
Hours
Matrices and Determinants — Matrices and operations on them —
elementary matrices — private matrices — Inverse matrix by using row
1 : ) : . . 12
operations — define the determinant - determinants properties —
adjoint matrix and use it to find the inverse of matrices
2 | Linear equation systems and methods of solving 12
Vector spaces: definitions and examples — linear composition — span
3 | sets 12
— linear independence — basis and dimension
4 | Inner product: definition — orthogonal — angle between two vectors 8
5 | Linear transformation: definitions and its properties. 8
5 The distinctive values and vectors: definition and properties — find 8
distinctive values and vectors

Total 60

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code s LEEig Tea"h“f‘g Assessment Methods
Outcomes Strategies
1 Knowledge:

1.1 Describe Interactive Written exams (quizzes, midterm, final),
knowledge of lectures, class assignments, homework assignments,
mathematics and discussions class discussions.
statistics and )

conversations, I 5.
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Code SRR (LRI Teaching Assessment Methods
Outcomes Strategies
brainstorm,
presentations.

1.2 Outline the Interactive Written exams (quizzes, midterm, final),
mathematical and | lectures, class assignments, class discussions.
statistical: discussions
foundations, and
principles, theory, | conversations,
and models. brainstorm,

presentations.

1.4 Use mathematical | Interactive Written exams (quizzes, midterm, final),
definitions and lectures, class assignments, class discussions.
formulas in discussions
thinking and and
logical processes. conversations,

brainstorm,
presentations.
2 Skills :

2.2 Apply appropriate | Interactive Written exams (quizzes, midterm, final),
tools and processes, | lectures, class assignments, class discussions.
using advanced discussions
mathematics and and
computer conversations,
programs brainstorm,

presentations.
3 Competence:
3.1 Interactive Written exams (quizzes, midterm, final),
lectures, class assignments, homework assignments,
Show an ability to | discussions class discussions.
function effectively | and
within teams to conversations,
accomplish brainstorm,
curtains goals presentations
Practical
training.
2. Assessment Tasks for Students
Percentage of
# Assessment task* Week Due Total Assessment
Score

1 [ Two Quizzes 5t week & 10t week 10%

2 | Two Midterm exams 7" week & 13" week 40%

3 | Homework Assignments weekly 5%

4 | Practical training weekly 50

5 [ Final exam After 15" week  [@={#g% 0 @ |
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E. Student Academic Counseling and Support

e Assign and commit to office hours (6 hours weekly), that will be attached with
the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

e Providing help and guidance for any inquiry or consultation that related to the
given course, this will include helping students to understand the material and
contribute to the process of academic advising and helping students to face any
problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities

1. Learning Resources

Steven J. Leon, Linear Algebra with application, Person Prentic
Hall, Eighth Edition, (2010)

e Paul Thamos. Finite Dimensional Vector Space. Springer

Required Textbooks

Verlag
Essential References e H. Anton C. Rorres. Elementary Linear Algebra. John
Materials Wiley
e W. H. Nicholson. Elementary Linear Algebra. McGraw-
Hill

Electronic Materials | http://sakharov.net/foundation.html

Other Learning

Materials Mathematica -Maple - Matlab

2. Facilities Required

ltem Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.
Accommodation * The seats of the classroom are moveable so to allow

(Classrooms, laboratories, arranging a workshop groups, the classrooms contain
demonstration rooms/labs, etc.) ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.
* There will be a connection to the internet, and a
modern air conditioning system and _appropriate
. . z ayy-all dalooll
lighting. R ®
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http://sakharov.net/foundation.html

ltem

Resources

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Computers devices and data show.

Other Resources

Will be determined later in the light of the new.

G. Course Quality Evaluation

effectiveness

Evaluation .
Evaluators Evaluation Methods
Areas/lIssues
Course and The Students Survey
teaching

Verification of the
learning outcomes
of the course

Program quality
Accreditation unit

Learning outcomes Matrix
The General level of the students

Verification of the

Independent faculty

1. Checking the marking of a sample of

procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

inside the university
Students

Quality management in
the department or the
college

student members from within the | students' work

achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by

faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality
Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / The Mathematical Sciences Department
Committee

Reference No. The 10™" Council

Date 30/12/2019

Amga_udl gl ahlool @
aylalilgig

aagiase Caly dygh ayadl dooly

auayll pglall pud

Course Specifications 1..,20:




Course Title:

Introduction to numerical analysis

Course Code:

Math 353 T

Program: Bachelor of Computer Science colleges
Department: Mathematical Sciences

College: College of Science

Institution: Princess Nourah bint Abdulrahman University
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A. Course Identification

1. Credit hours: 4 credits (3Theoretical+2

Tutorial)

2. Course type

a. University D College D Department Others D
b. Required Elective ’_‘

3. Level/year at which this course is offered: The 5% level/ 3%t year

4. Pre-requisites for this course :
Calculus (2), Math103T, Linear Algebra, Math 242T + CS101T

5. Co-requisites for this course: None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 75 100%

2 | Blended

3 | E-learning

4 | Correspondence

5 | Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 45
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 75
Other Learning Hours*
1 Study 15
2 Assignments 5
3 Library
4 Projects/Research Essays/Theses
5 Others (specify)
Total 20
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B. Course Objectives and Learning Outcomes

1. Course Description
Theoretical part:
Error and Computer Arithmetic (Numerical Errors; Floating point Representation;

Rounding; Errors; operation), Root finding Problem (Bisection method, Fixed-point
iterations, Newton Method, Secant Method). Interpolation and approximation ( Linear
and Quadratic LagrangePolynomial Cubic spline interpolation), Numerical diferentiaion
and integration ( the Trapezoidal and Simpson rules) and Gaussian quadrature Numerical
Solution of linear Systems: Gauss Elimination LU Decompositions, Cholesky
decomposition. Iterative methods: Jacobi and Gauss Seidel methods.

Numerical solution of ordinary differential equations (Euler method, Runge-Kutta
methods. Convergence and error analysis.

Practical part:
Use program packages such as Mathematica, MATLAB or Mabel in some scheduled
topics.

2. Course Main Objective
1. Acquiring the skill of using numerical methods for solving the equations by using

computer facilities to achieve results and numerical approximation to the exact
solutions using the given data.

2. Using the mathematical methods and computational skills to stimulate the
mathematical thinking and solve mathematical problems.

3. Describing and analyzing the mathematical methods that obtain numerical
solutions to problem difficult to solve using traditional algebraic methods.

3. Course Learning Outcomes

Aligned
CLOs PLOS
1 | Knowledge:
1.¢ | Use mathematical definitions and formulas in thinking and logical K.¢
processes
2 | Skills::
2.Y | Apply the right tools and operations using mathematics and S.Y
computer programs
2.Y | Appraise different methods and techniques of problem-solving, S.y
assessing their effectiveness and applicability
3 | Competence:
3.¥ | Implement a given technique on real life data using a computer if Cc.y
necessary
C. Course Content
No List of Topics ST
Hours
Error and Computer Arithmetic: Numerical Errors; Floating-Point
1 . : . 5
Representation; Rounding; Errors Sources; Errors; operation.
Root Finding: Bisection Method, Newton’s Method, Secant Method, 10
2| Fixed Point Iterations “M‘wﬂﬁ“j’f@
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Interpolation and Approximation: Taylor polynomial, 15
Approximation of order n, Polynomial Error, Linear and Quadratic
Interpolation, Lagrange Interpolation, Newton Divided Difference
Method, Error Evaluation, Spline Interpolation

Numerical Integration and Differentiation: The Trapezoidal and 15
Simpson Rules, Gaussian Quadrature, Numerical Differentiation.

Numerical Solution of Linear Systems: Gauss Elimination, LU and 15

Cholesky Decompositions, Iterative Methods: Jacobi and Gauss-

Siedel

Methods, Error Analysis.

Numerical Solution of Ordinary Differential Equations: Euler’s 15

Method, Runge-Kutta Methods, Convergence and Error Analysis.
Total 75

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code | Course Learning Outcomes Teaching Assessment Methods
Strategies
1.0 Knowledge
1.4 Use mathematical definitions and Interactive Tests (Quizzes
formulas in thinking and logical lectures, Mid-term exams and
processes discussions final exam)
and Homework
conversations, | Assignments
Brainstorm, Class assignments
presentation
2.0 Skills
2.¥ Apply the right tools and Interactive Tests (Quizzes
operations using mathematics and lectures, Mid-term exams and
computer programs discussions final exam)
and Homework
conversations, | Assignments
Brainstorm, Class assignments
presentation
2.Y Appraise different methods and Interactive Tests (Quizzes
techniques of problem-solving, lectures, Mid-term exams and
assessing their effectiveness and discussions final exam)
applicability and Homework
conversations, | Assignments
Brainstorm, Class assignments
presentation
3.0 Competence

Course Specifications 1..,20:
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Code | Course Learning Outcomes Teaching Assessment Methods
Strategies
3.3 Implement a given technique on Interactive Practical tests
real life data using a computer if lectures, Class participation
necessary discussions Homework and Class
and assignments
conversations,
Brainstorm,
presentation
Practical
Training
2. Assessment Tasks for Students
# Assessment task* Week Due Pﬁ;:gg%%iggg::'
1 | First midterm exam 7"week 20%
2 | second Midterm exam 12tweek 20%
3 Project, final practical test Project: weekly | 10%
4 | Quizzes and Homework Assignments weekly 10%
5 | Final exam After 15 40%

E. Student Academic Counseling and Support

e Assign and commit to office hours (6 hours weekly), that will be attached with
the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

e Providing help and guidance for any inquiry or consultation that related to the
given course, this will include helping students to understand the material and
contribute to the process of academic advising and helping students to face any
problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities
1.l earning Resources

-Elementary Numerical Analysis, 3 edition, Kendall Atkinson ;

Required Textbooks Weimi

_ - Richard L.Burden and J. Douglas Faires and Albert C
Essential References | Reynolds, NUMERICAL ANALYSIS, 9 edition, Brooks/Cole
Materials Cengage Learning, 2011.
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i i Determined by the Professor of the course at the time
Electronic Materials

Other Learning

. Mathematica -Maple - MATLAB
Materials

2. Facilities Required

ltem Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
classroom should allow interaction between teacher
and students so that the estimated number of students
ranging from 30 to 40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contain
ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Accommodation
(Classrooms, laboratories,
demonstration rooms/labs, etc.)

Technology Resources
(AV, data show, Smart Board,
software, etc.)

Other Resources

Computers devices and data show.

Will be determined later in the light of the new.

G. Course Quality Evaluation

Evaluation Evaluators Evaluation Methods

Areas/Issues
Course and The Students Survey
teaching
effectiveness
Verification of the | Program quality Learning outcomes Matrix
learning outcomes | Accreditation unit The General level of the students
of the course
Verification of the | Independent faculty 1. Checking the marking of a sample of
student members from within the | students' work
achievement University 2. Exchange periodically to marked
criteria exams with fa@@%@
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Evaluation
Areas/Issues

Evaluators

Evaluation Methods

Planning
procedures for
periodic review of
the effectiveness of
the course and
planning for its
development

Faculty members from
inside the university
Students

Quality management in
the department or the
college

1 - Periodic review of the courses by
faculty members to discuss recurring
problems to find the appropriate
solution.

2 - Giving the opportunity for the
students to express their views on what
is taught and receive proposals and
study the effectiveness.

Evaluation of the
course file

Program quality
Accreditation unit

Reviewing the content of the course
report

H. Specification Approval Data

Council / The Mathematical Sciences Department
Committee

Reference No. The 10™ Council

Date 30/12/2019
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Course Title:

Applied Biostatistics

Course Code:

Math360T

Program: Bachelor of Science in biology
Department: Mathematical science.
College: College of Science

Institution:

Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours:  3credits (2theoretical+2 Exercises)
2. Course type

a. University D College D Department Others D

b. Required m Elective

3. Levellyear at which this course is offered: The 5", 6™ 7! or 8" level/ the 3" or 4t
year

4. Pre-requisites for this course (if any): General Statistics, Math 261T

5. Co-requisites for this course (if any): None

6. Mode of Instruction

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 60 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other

7. Actual Learning Hours (based on academic semester)

No Activity Learning Hours
Contact Hours
1 Lecture 30
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 60
Other Learning Hours
1 Study \e
2 Assignments e
3 Library
4 Projects/Research Essays/Theses
5 Others(specify)
Total \E

B. Course Objectives and Learning Outcomes

1. Course Description

Theoretical part:

Study of frequency distribution, probability modeling techniques, solve problem on the
mean and standard deviation, distribution of samples around the mean, solve problem on
t-test, solve problem f-test, comparison between more than two mean, solve problem on
chi-square test, solve problem on regression analysis and correlation of statistical tests.
Practical part:

Practical experiences related to gaining practical experience in biostatistics.
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2. Course Main Objective
13. Studying the various statistical applications in the life sciences.
14. Using statistical methods to control and prove the results of research, the study of
probability theory, data analysis, measures of central tendency, variation, simple
linear correlation and the use of computer in statistical analysis.

3. Course Learning Outcomes

Aligned
CLOs PLOs
1 [ Knowledge:
1.1 | Describe knowledge of mathematics and statistics. K.1
1.2 | Outline the mathematical and statistical: foundations, principles, K.2
theory, and models.
1.4 | Use mathematical definitions and formulas in thinking and logical K.4
processes
2 | Skills :
2.2 | Apply appropriate tools and processes, using advanced mathematics S.2
and computer programs
2.4 | Hlustrate an ability to communicate effectively with a range of SA4
audiences.
3 | Competence:
3.1 | Show an ability to function effectively within teams to accomplish Cl
curtains goals
C. Course Content
No List of Topics SN
Hours
First: Theoretical part
1 | Frequency Distributions 3
2 | Graphs 2
3 | Probability 3
4 | Averages, standard deviation and error 4
5 | Distribution of samples 2
6 | T-test 2
7 | F-test 2
8 | Comparison between means 4
9 | Chi square test and correlation coefficients 4
10 | regression analysis and correlation of statistical tests 4
11 | Review or study new developments in this area 4
Second : Lab parts
12 | Concept measurements and samples 2
13 | Data preparation 2
14 | measures of central tendency 2
15 [ measures of variation 2
16 | Probability 2
17 | Distribution 2
18 | Statistical tests &M@m@a@ 4
19 | Analysis of frequency |t s 42
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20 | Correlation 2
21 | Analysis of regression 2
22 | Analysis of variance 4

Total 60

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 | Knowledge

Describe knowledge of mathematics

Course Specifications 1..,20:

1.1 | and statistics. ) Written exams
Interactive . .
lectures (quizzes, midterm,

Outline the mathematical and . 2 final),
I . I discussions and .
1.2 | statistical: foundations, principles, . class assignments,
conversations,
theory, and models. X homework
- T Brainstorm, .
Use mathematical definitions and . assignments, class
e . presentations. : .

1.4 | formulas in thinking and logical discussions.

processes.

2.0 | Skills
Interactive Written exams

Apply appropriate tools and lectures, (quizzes, midterm,
processes, using advanced discussions and final),

2.1 | mathematics and computer conversations, Class assignments,

programs Brainstorm, homework
presentations. assignments, class
discussions.
Interactive Written exams
lectures, (quizzes, midterm
Illustrate an ability to communicate discussions and fiqnal) ' ’
effectively with a range of conversations, L
2.4 . . class assignments,
audiences. Practical
S homework
Training .
. assignments, class
presentations. di .
iscussions.

3.0 | Competence
Interactive
lectures, Written exams
discussions and (quizzes, midterm,

Show an ability to function conversations, final),
3.1 | effectively within teams to Brainstorm, class assignments,
accomplish curtains goals presentations homework
Practical assignments, class
training discussions.
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2. Assessment Tasks for Students

Percentage of
# Assessment task* Week Due | Total Assessment
Score
1 First and second Midterm exams The 4th gth 20%
week
2 | Homework Assignments weekly 20%
3 | Lab parts weekly 20%
4 Final exam After 15 40%
week

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student

consultations and academic advice:

e Assign and commit to office hours (6 hours weekly), that will be attached with
the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members
through her site on the web.

¢ Providing help and guidance for any inquiry or consultation that related to
the given course, this will include helping students to understand the material
and contribute to the process of academic advising and helping students to
face any problem related to the course (either studying or academic problem).

F. Learning Resources and Facilities
1.Learning Resources

Biostatistics: A foundation for analysis in the health sciences, by
Daniel, W. (1995). USA

Required Textbooks | Burt, B.G. Basic Biostatistic : statistic for public health practice,
2017

Essential References

. Will be determined later
Materials

Electronic Materials | Will be determined later

Other Learning SPSS-Minitab
Materials

2. Facilities Required

Item Resources

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the
Accommodation classroom should allow m_teractlon between teacher
(Classrooms, laboratories, demonstration | and students so that the estimated number of students
rooms/labs, etc.) ranging from 30 to 40 students.
* The seats of the classroom are moveable so to allow
. = | Aol | .
arranging a workshop gro b’?fhg@ﬁfé:; s contains
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ltem Resources

ordinary, paper, and smart blackboards, there should
be a platform speaker with integrated sound system
and wired and wireless microphones.

* There will be a connection to the internet, and a
modern air conditioning system and appropriate
lighting.

Technology Resources
(AV, data show, Smart Board, software, etc.)

Other Resources : : :
(Specify, e.g. if specific laboratory Will be determined later according to the new

equipment is required, list requirements or | circumstances
attach a list)

Computers and data projector

G. Course Quality Evaluation

SvalaHon Evaluators Evaluation Methods
Areas/Issues
Course and The Students Survey
teaching
effectiveness
Verification of the | Program quality Learning outcomes Matrix
learning outcomes | Accreditation unit The General level of the students
of the course
Verification of the | Independent faculty 1. Checking the marking of a sample of
student members from within the | students® work
achievement University 2. Exchange periodically to marked
criteria exams with faculty members.
Planning Faculty members from 1 - Periodic review of the courses by
procedures for inside the university faculty members to discuss recurring
periodic review of | Students problems to find the appropriate
the effectiveness of | Quality management in solution.
the course and the department or the 2 - Giving the opportunity for the
planning for its college students to express their views on what
development is taught and receive proposals and
study the effectiveness.
Evaluation of the Program quality Reviewing the content of the course
course file Accreditation unit report

H. Specification Approval Data

Council / The Mathematical Sciences Department

Committee

Reference No. The 10" Council

Date 30/12/2019 ‘”ﬁiﬁl@\
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Course Title:

Probability Theory

Course Code:

Math 367 T

Program: Bachelor of Computer Science
Department: Mathematical sciences
College: Sciences

Institution:

Princess Nourah bint Abdulrahman University
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A. Course ldentification

1. Credit hours: 3 credits (2 theoretical+2 tutorial)

2. Course type

a. University D College D Department ! Others D

b. Required ! Elective m

3. Levellyear at which this course is offered: The 57 Level / 3" year

4. Pre-requisites for this course (if any): (Calculus Il (Math 103T), General Statistics (Math
1617)

5. Co-requisites for this course (if any): None

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 | Traditional classroom 60 100%
2 | Blended
3 | E-learning
4 | Correspondence
5 | Other
7. Actual Learning Hours (based on academic semester)
No Activity Learning Hours
Contact Hours
1 Lecture 30
2 Laboratory/Studio
3 Tutorial 30
4 Others (specify)
Total 60
Other Learning Hours*
1 Study 15
2 | Assignments S
3 Library
4 Projects/Research Essays/Theses
5 Others (specify)
Total 20

B. Course Objectives and Learning Outcomes

1. Course Description

Study of the basic concepts in probability theory, properties of random
variables, univariate and bivariate  discrete and  continuous  distributions,
moments and moments generating moments, conditional  expectation and
variance,  function  distributions in  random  variables, random  sampling,
point and period estimation, hypothesis tests, variance analysis, and linear
regression analysis.

2. Course Main Objective
Study the probability distributions in more than one random variable, hypothesizes, analysis of
variance and linear regression.
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3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Knowledge:
1.3 | State theorems of mathematics with their proofs K.3
1.4 | Use mathematical definitions and formulas in thinking and logical | K.4
Processes.

2 | Skills:

2.2 | Apply appropriate tools and processes, using advanced mathematics and | S.2
computer programs

2.3 | Appraise different methods and techniques of problem-solving, assessing | S.3
their effectiveness and applicability.

3 Competence :

3.1 iN/A

C. Course Content
No List of Topics SO
Hours

Revision on: Sample space (discrete and continuous), events, Probability

1 | function, Axioms of probability, Conditional probabilities, Independent 4
events.

Random variables and their types, Distribution Functions and their types.

9 Density and Mass Functions. Mathematical Expectation, (Mean and 10
Variance), Moments and Moment Generating Functions. Examples, Normal,
Exponential, & Binomial and Poisson.

Distribution of multiple Random Variables. Joint and Marginal
Distributions. Conditional Distributions and Independence. Moment

3 | Generating Functions of multiple random variables. Covariance and 10
Correlation. Bivariate Distributions. Examples include the Bivariate normal
distribution.

4 | Distribution of some important Functions of Random Variables. 4

5 Common Families of Distributions. Exponential Families. Locations and 4
Scale Families.

6 Properties of a Random Sample, Basic Concepts of Random Samples. 4
Sampling Distribution.

7 | Point and Interval Estimation. 6

8 | Hypothesis Testing. 6

9 | Analysis of variance 6

10 | Regression Models 6

Total 60

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment
Methods

Code . Teaching
Course Learning Outcomes Strategies

Assessment Methods

1.0 | Knowledge
1.3 | State theorems of mathematics with
their proofs

tests (quizzes, midterms,

sk -
homev&‘rm@w@
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Brainstorming
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Code Teaching

Course Learning Outcomes Assessment Methods

Strategies
Discussion
dialogue
Presentations
1.4 | Use mathematical definitions and Interactive lectures
formulas in thinking and logical Brainstorming Written and oral tests
RIOCESSESS Discussion (quizzes, midterms, final)
dialogue — class work — homework
Presentations
2.0 | Skills
2.2 | Apply appropriate tools and Interactive lectures
processes, using advanced Brainstorming Written and oral tests
mathematics and computer Discussion (quizzes, midterms, final)
programs dialogue — class work — homework
Presentations
2.3 | Appraise different methods and Interactive lectures
techniques of problem-solving, Brainstorming Written and oral tests
assegsing _their effectiveness and Discussion (quizzes, midterms, final)
applicability. dialogue — class work — homework

Presentations

2. Assessment Tasks for Students

Percentage of Total
# Assessment task* Week Due Assessmgent Score
Quizl 5th week 5%
7th week 40%
2 | First and second Midterm exam and 12th
week
3 | Quiz 2 13th week 5%
4 | Homework and Assignment weekly 10%
. After the 25%
5 | Final Exam 15th week

E. Student Academic Counseling and Support

Arrangements for availability of faculty and teaching staff for individual student

consultations and academic advice :

e Assign and commit to office hours (6 hours per week), that will be attached with
the lectures table and be announced to the students.

e Communicate with and ask questions by e-mails to the faculty members through
her site on the web.

e Providing help and guidance for any inquiry or consultation that related to the
given course, this will include helping students to understand the material and
contribute to the process of academic advising, and helping students to face any
problem related to the course (either studying or academic problem).
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F. Learning Resources and Facilities

1.l earning Resources

Required Textbooks

Casella G. & Berger R. L. Statistical Inference. Second edition,
Duxbury Press, 2007

Essential References
Materials

Sheldon Ross. A First Course in Probability (1998) 5th ed., Prentice
Hall, New Jersey

Electronic Materials

Department internet website

Department’s teaching staff personal websites on University site
University library

http://www. Statoft.com/textbook/stexdes.html

Other Learning
Materials

Mathematical software such as: Minitab- SPSS

2. Facilities Required

ltem

Resources

Accommodation
(Classrooms,  laboratories, demonstration

rooms/labs, etc.)

* Classroom designed for theoretical lectures and
equipped for the traditional and e-learning, the classroom
should allow interaction between teacher and students so
that the estimated number of students ranging from 30 to
40 students.

* The seats of the classroom are moveable so to allow
arranging a workshop groups, the classrooms contains
ordinary, paper, and smart blackboards, there should be
a platform speaker with integrated sound system and
wired and wireless microphones.

* There will be a connection to the internet, and a modern
air conditioning system and appropriate lighting.

Technology Resources
(AV, data show, Smart Board, software, etc.)

Computers and data show.

Other Resources
(Specify, e.g. if specific laboratory equipment
is required, list requirements or attach a list)

Will be determined later according to the new
circumstances

G. Course Quality Evaluation

Evaluation
Areas/Issues

Evaluators Evaluation Methods

Effectiveness of teaching and
assessment methods.

Students

Survey

Extent of achievement of
course learning outcomes.

Program quality and
accreditation unit

-Learning Output Matrix
-General level of female
students

Verifying standards of

student achievement. staff

Independent member teaching

-Checking the correction of a
sample of students' work
-Exchange periodically to
correct tests with faculty
member.
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Planning procedures for
periodic review of the
effectiveness of the course
and planning for its
development

Faculty members from within
the institution, students,
quality committees program
and college

-Periodic review of the
decisions by faculty members
to discuss recurring problems
to find the appropriate
solution.

-Give the opportunity for
students to express their
views on what is taught and
receive proposals and study
the effectiveness.

Evaluation of the course file

Program quality and
accreditation unit

Check and review the course
file content.

H. Specification Approval Data

Council / The Mathematical Sciences Department
Committee

Reference No. The 10 Council

Date 30/12/2019
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