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Section Concerning the Student

1. Course Code: MATHS 454 ydell 30y .1
2. Course Title Elementary Differential Geometry Dydell puol 2
3. College: College of Science S 3
4. Department: Department of Mathematics el .4
5. Academic Program: Bachelor of Science in Mathematics (Y bl 5
6. Course Credits: 3-0-3 Buciaall Oleludl sue .6
I @39 yydall SFs .7

7. Course NQF Level 8 eSlngoll 2oyl
8. Notional Hours: 133 AV el sue .8
. Jyiel Busias)l Cleldldue .9

5 13 v

9. NQF Credits eSMbgall gl U3 iy
10. Prerequisite: MATHS 301 + MATHS 310 1y shel) Grandl Cllazedl .10
11. Lectures Timing & Location: TBA 1Py Bpploxall cB9 .11

12. General Mode of Teaching 1
aJas Tranditi | edadl A aladl Jaoidl

A e S randitiona olaidly edaild o 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): 1y sed) dewlydl LIS

.19

Modern Geometries by Michael Henle, second edition (Pearson)

20. References: sarlyell

.20

Hyperbolic Geometry by James Anderson (Springer)

21. other learning resources used (e.g. e-Learning, field cdilume ©hL) ¢ 39 ASIYI lall : Jlie ) 5531 H3bae
visits, periodicals, software, etc.): (e B €5 gaaS ol cilyg

.21

University Official Platforms (BB & MT)

22. Course Description (as published in the College AU s § )9 boraw ) 5 p0dl Chso g5
Catalogue):

.22

Parametrized Curves, Curvature and Torsion of Curves, Frenet Frames and Formulae, Curves with Prescribed
Curvatures, Surfaces in 3-Dimensional Euclidean Space: Tangent Plane, First and Second Fundamental Forms,
Normal and Principal Curvatures, Gaussian and Mean Curvatures, Geodesics,

Developable and Minimal Surfaces.

23. cCourse Intended Learning Outcomes (CILOs) »,2el kel Gl y5ea
(3 to 5 CILOs): H(dnodal Wly3ee 5 U1 3)

.23

Apply the main properties of Euclidean geometry in terms of isometries and similarities using complex numbers

Identify the main features of Geometry in the sense of Felix Klein

Use Mobius transformations and reflections to solve a variety of geometrical problems.

Identify concepts of hyperbolic and elliptic geometries.

nipwIN|E

Compute hyperbolic lengths and hyperbolic areas.

24 Course Assessment Percentages (As per Regulations of Byl Csnzes) Dogiall gy @980 cadlud .24

Study and Examination at the University of Bahrain): oyl dmaler § wlilxiadlg

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 I Clegaogall Laoy .25
Topic Tlﬂ.e . Description
(e.g. chapter/experiment title) il
goeg)!
1. Some history Study of some history of Euclidean and non-Euclidean geometries.
2. Complex numbers Algebraic and geometric properties of complex numbers are discussed.

3. Geometric transformations .
of complex functions.

We explain the most relevant geometric transformation of the plane in terms

Definition of geometry according to Felix Klein using groups of

. E .
4. The Erlanger program transformations.
5. Mobius geometry Definition and study of several aspects of Mobius geometry in detail.
6. H boli t o . . . .
yperno !c EEOmetry Definition and study of several properties of hyperbolic geometry including
7. Hyperbolic length
. length and area.
8. Hyperbolic area.
9. Elliptic geometry Definition of elliptic geometry and discussion of some of its properties.
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26. Weekly Schedule (o) Jgudl .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
History: Euclid’s Postulates.
01 1
Complex numbers.
The geometry of complex numbers.
02 X . 1,2
Geometric transformations.
03 Thfe Earla.nger Programm. 12
Rigid motions of the plane.
04 Thfe Earla.nger Programm. 12
Rigid motions of the plane.
05 Mobius transformatlons. 1
Inversion.
06 Mobius transf_ormatlons. 23
Inversion.
Fixed points.
4
07 Invariants of Mobius Geometry. 3
08 Invariants of Mobius Geometry. 3,4 Trad|t|orjia| Tea(ihlng
SuAS ()5
09 ﬂyperbollc geometry.. 23,4
Straight lines and parallelism.
Hyperbolic geometry.
1 2,3,4
0 Straight lines and parallelism. '3
11 Hyperbolic length. 3,4,5
Hyperbolic Area.
12 The upper half plane model. 34,5
13 Elliptic Geometry. 2,4
14 Elliptic geometry. 2,4
15 EXERCISES ALL

27. Academic Integrity Statement:

1daana8YI Al 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 . AedBY didaall (§ Olwlisl Ol paie dalilly Buall sy
@ OMYlg BLIL ol duassbY1 agdlual gaimi) pgeas JH LUl
oyl daalr dudbay Aol dalaiMlg zilal) LBy eldg B9yl apax
JooYl dwlw 3 sl WSy cogilizlyg ddball Bod> (Js J) d5LsYL

e dalll gl 6l ae Jolaill @i o op el drola Aol
12,53 5l daladly Sluwbed! dile (a3 Lo Lo

28. Attendance and Absence Regulations:

Qg 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 dadaally dudall Oleludd @laziall jgiasl AR Ol ¢ye a8 g3
donlz (§ OUlxiadly dwhlll plas e ¢(33) Bolel) Wby «)yhall dapb

Pyl
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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



