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Section Concerning the Student

1. Course Code: MATHS 405 ydell 30y .1
2. Course Title Theory of Differential Equations el w2
3. College: College of Science S 3
4. Department: Department of Mathematics el .4
5. Academic Program: B.Sc. in Mathematics :‘_,gas‘yn bl 5
6. Course Credits: 3-0-3 Bosiaedl Gleldl sde .6
bW g ) kel Ggiume .7
7. Course NQF Level 8 eSlngoll 2oyl
8. Notional Hours: 133 AV el sue .8
. siol) Blaiaoll leldl ause 9
9. NQF Credits 13 are o
Q 1O gl abgll HUoM Ladg
10. Prerequisite: MATHS 205 1y shel) Grandl Cllazedl .10
11. Lectures Timing & Location: TBA 1Py Bpploxall cB9 .11
12. General Mode of Teaching 1
i3 it sdaclly audec ;
A e i Tranditional olaidly pdaill pladl ool .12
13. Course Coordinator: TBA Ushedl Guie .13
14. course Instructor: TBA Uyl puyde .14
15. Office Hours and Location: TBA g9 duiSe)l wlsldl .15
16. Instructor’s Email: TBA 1)l pued 39ASIYI Al 16
17. Academic Year: 1408y Al 17
18. semester: J9Y! Jsadll First Semester (bl Jiadll .18
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19. Textbook(s):

pdell Ayl aS)l .19

B Virginia W. Noonburg, Differential Equations: From Calculus to Dynamical Systems, Second edition,

AMS/MAA, 2019.

B Walter G. Kelley ¢ Allan C. Peterson, Theory of Differential Equations: Classical and Qualitative, Second edition,

Springer, 2010.

20). References: 2=l 20

B Michael E. Taylor, Introduction to Differential Equations, Second edition, AMS, 2022.

B David G. Schaeffer e John W. Cain, Ordinary Differential Equations:
Basics and Beyond, Springer, 2016.

B Robert Mattheij ® Jaap Molenaar, Ordinary Differential Equations in Theory and Practice, SIAM, 2002.

B Garrett Brikhoff e Gian-Carlo Rota, Ordinary Differential Equations: Modelling Prospective, Fourth edition,
Wiley 1989.

B Robert L. Borrelli e Courtney S. Coleman, Differential Equations: Modelling Prospective, Wiley 2003.

21. other learning resources used (e.g. e-Learning, field cdilase ) ¢ 9 ASIV elaidl : Jlie ) 53 sobae .21
visits, periodicals, software, etc.): ((+n D € 55 gaaaS alys cilygd
University Official Platforms (BB & MT)

22. Course Description (as published in the College AU s § 299 Los )y itadl Caro i .22

Catalogue):
Basic Existence and Uniqueness Theorems. Linear Differential Equations. Systems of Linear Differential
Equations. Autonomous Systems, Variation of Parameters. Oscillation of Solutions.
Characteristic Functions. Stability Theory. Liapunov Functions.
23. Course Intended Learning Outcomes (CILOS) ) yhall elaill ilmyea .23
(3 to 5 CILOs): HCWNESRUIEIC )|
1.  Prove the existence and uniqueness of solutions of ordinary differential equations
2. Recognize the properties of solutions of ordinary differential equations
3.  Evaluate the Wronskian of solutions.
4. Determine stability of equilibria for linear systems
5.  Construct Lyapunov functions
24. Course Assessment Percentages (As per Regulations of Ayl S Cannzms) dogiall Loy magiil] ol .24
Study and Examination at the University of Bahrain): oy daslr (§ Cliliadly
OTHERSa. 20%
TEST#1 20%
TEST#2 20%
EXAM 40%
Total 100%

A This assessment includes regular assignments, homework, or quizzes with a minimum of two assessments per
semester. These assessments are usually conducted using e-learning tools such as Blackboard, WebAssign, and ALEKS.

25. Description of Topics Covered: oS s M Clegaogall Laoy .25
Topic Ti
pic T:tl.e X Description
(e.g. chapter/experiment title) Lo
goegl! i
Chapter -1: Method of successive approximations- Grownell theorem-Lipschitz
Existence and Uniqueness Theorems —T1 Conditions- Uniqueness of solutions- Systems and autonomous

Chapter -2: Homogenous equation- The fundamental set-Wronskian

Nonhomogeneous DE- The variation of parameters-Extensions

Linear Differential Equations —T1 Size of solutions as x>0

Stability theory of equilibrium solutions for linear and nonlinear

Stability - T1 + T2
autonomous systems
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26. Weekly Schedule (Esedl Uyl .26
CILOs Teaching/Assessmen
Week Date Topics Covered Ol ySeall t Mode and Method
g oaw! Wl 49 yaall auolgell bl dadasdl toig dixgio
(CILOS) s/ gyl
1.1-1.7 (T1) General remarks about differential equations, Terminology.
Approaches to problems involving differential equations.
01 . N, . 2
Geometric methods: direction fields. Autonomous Equations, the Phase
Line. Stability—Sinks, Sources, and Nodes.
02 2.6 Method of successive approximations 2
03 (T1) Existence and Uniqueness 19
8.10 (T2) Gronwall Theorem-Range of validity of solutions !
3.1-3.3 (T1) Second-order Differential Equations:
04 — . . _— 1,2,3
Oscillations: The spring, the simple pendulum Damped oscillations
05 3.4.2 (T1) Variation of Parameters 3
06 3.7 (T1) Autonomous Planar Linear Systems 1,2,3
07 4.3 (T1) Eigenvalues and Eigenvectors 123
4.5 (T1) The matrix exponential r Traditional Teaching
08 5.2 (T1) Linear Systems with Real (Distinct, Nonzero) Eigenvalues 12324 S (uyld
09 5.2 (T1) The Trace-determinant Plane Special cases 1,2,3,4
10 5.2 (T1) Linear Systems with Complex Eigenvalues 1,2,3,4
11 5.3 (T1) Nonlinear Autonomous Systems Steady-State Solutions 1,2,3,4,5
12 5.3 (T1) Linearization 1,2,3,4
13 3.5 (T2) Stability and Lyapunov functions 5
14 3.5 (T2) Stability and Lyapunov functions 5
15 EXERCISES/REVISION ALL

27. Academic Integrity Statement:

1daaa8YI Aol O .27

Students are to observe the highest level of honesty and academic ethics in pursuit
of their academic goals as per UOB Regulations of Student Conduct and Academic
Integrity, Anti-plagiarism Policies, and Students’ Rights and Responsibilities
Handbook. The consequences for cheating, plagiarism, unauthorized
collaboration, and other forms of academic dishonesty can be very serious and will
be dealt with as per the aforementioned policies and regulations.

00 2998 G . AeadBY didaall (§ Olwlisl Ol paie dnllly Buall sy
& Yy BLIL ol dasBYI @ gdlual gaim) qguas I Ol
oyl daalr ddbay Aol dalaiMlg zilal) LBy eldg B9yl arax
JoYl Al (§ slr WSy cpgilizlge dulall Bga> (Lo ) d8LsYL
e dalill gl 6l ae Jolaill @i o op el drola Aol

12,53 3ol dalaVly Olwbd! dide (ais lo oo

28. Attendance and Absence Regulations:

Ol Hgaazdl plaS .28

Students are required to adhere to regular attendance for class lectures and
practical sessions, as determined by the nature of the course, as per Article (33), of
Regulations of Study and Examination at the University of Bahrain.

Gz dadanlly el Oleludd @laziall jguasl AR Ml ¢ye a8 g3
donlz (§ OUlxiadly dwhlll plas e ¢(33) Bolel) Wby «)yhall dapb
Pyl

University of Bahrain — Quality Assurance& Accreditation Center — Academic Course

Specification Form
May 2024



https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-7-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic-1.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights-1.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/%D9%86%D8%B8%D8%A7%D9%85-%D8%A7%D9%84%D8%AF%D8%B1%D8%A7%D8%B3%D8%A9-%D9%88%D8%A7%D9%84%D8%A7%D9%85%D8%AA%D8%AD%D8%A7%D9%86%D8%A7%D8%AA-%D8%A7%D9%84%D9%85%D8%AD%D8%AF%D8%AB_removed.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Study_and_Examination_System_Sep2023.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Study_and_Examination_System_Sep2023.pdf?lang=ar

