UNIVERSITY OF SARGODHA
OFFICE OF THE REGISTRAR
(ACAD BRANCH)

NOTIFICATION

On the recommendations of Academic Council made in its 24" (1/2025) meeting held on
26.08.2025, the Syndicate in its 72 (4/2025) meeting held on 12.09.2025 has approved the
revised curricula of following programs for implementation w.e.f. Fall 2025,

L Associate Degree in Mathematics (Annex-‘A?)
II. BS in Mathematics (Annex-‘B’)
[II.  BS in Mathematics (5™ Semester Intake) (Annex-‘C")

(WAQAR AHMAD)

Additiongl Registrar (Generall_}t

No. SU/Acad/25/ 11 84 Dated: 03.11.2025

Distribution:

° Chairman, Department of Mathematics
®  Controller of Examinations
Director Academics

Dean Faculty of Sciences
Director, QEC
Additional Registrar (A & R) (With the request to forward the notification alongwith

curriculum to al Principals of affiliated colleges concerned)}
Secretary to the Vice-Chancellor

PA to Registrar
Notification File

©c e o 2 0 0 0 (D



SCHEME OF STUDIES

Associate Degree in Mathematics (ror Affiliated Colleges)
(w.e.f. FALL-2025)

DEPARTMENT OF MATHEMATICS
UNIVERSITY OF SARGODHA
SARGODHA

Page | 1



1. Title of Degree Program: Associate Degree in Mathematics

2. Program Learning Objectives:

Graduates will be able to

utilize the knowledge for pr
demonstrate good communi

3. Program Structure:

understand the mathematics theoretically and then visualized b

y computer programming.
ofessional skill development.
cation skills in professional and academic presentations.

upgrade knowledge and skills through professional experience and higher studies.

Minimum Credit Hours

71

General Education

35 credit hours (16 courses)

Discipline Related Courses / Major

30 credit hours (10 courses)

Interdisciplinary / Allied Courses

6 credit hours (2 courses)

Program Duration

Minimum: 2 years (4 regular semesters)

Maximum: 3 years (6 regular semesters)

The maximum limit is further extendable in accordance with
HEC semester rules.

Admission Requirements:

Eligibility: Intermediate/Part-1 or equivalent with Mathematics
(at least 45% marks in Intermediate & 50% marks in
Mathematics),

Semester Duration

16-18 weeks for regular semesters
(1-2 weeks for examination)

Course Load (per semester)

15-18 credit hours for regular semesters

3 Credit Hours (Theory)

2 classes (1.5 hours each) / 3 classes (1 hour each) per week
throughout the semester.

1 Credit Hours (Lab / Field Work)

1 credit hour in laboratory or practical work / project requires lab
contact of 3 hours per week throughout the semester.

4. General Education (Gen Ed) Requirements:(Mandatory/Core Curses):
(The minimum requirement for Gen Ed is 35 credits hours)

Sr.No. | Course Code | Course Title Credit Prerequisite
Hours
1. URCG-5129/ | Understanding of Holy Quran-I1*/Ethics-1** 1(0-1) Nil
URCG-5131
2. URCG-5130/ | Understanding of Holy Quran-II*//Ethics-11** 1(0-1) Nil
URCG-5132
3. URCG-5112 | Fables, Wisdom Literature, and Epic/ 2(2-0) Nil
PICS-5110 | Chinese Language /
ARAB- 5109 | Arabic Language
4, URCG-5114 | Basic Science 3(2-1) Nil
5. URCG-5116 | Science of Society-I / 2(2-0) Nil
ECON-5118 | Mathematical Economics /
EDUC- 5110 | Teaching Mathematics /
INTR- 5101 | Introduction to International Relations
6. URCG-5118 | Functional English 3(3-0) Nil
7. URCG-5119 | Expository Writing 3(3-0) Nil
8. URCG-5120 | Exploring Quantitative Skills 3(3-0) Nil
9. URCG-5121 | Tools for Quantitative Reasoning 3(3-0) Nil
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10. URCG-5105 | Islamic Studies (OR) 2(2-0) Nil
URCG-5126 | Religious Education/Ethics
11. URCG-5122 | Ideology and Constitution of Pakistan 2(2-0) Nil
12, URCG-5123 | Applications of Information and 3(2-1) Nil
Communication Technologies (ICT)
13. URCG-5124 | Entreprencurship 2(2-0) Nil
14. URCG-5125 | Civics and Community Engagement 2{(2-0) Nil
15. URCG-5127 | Seeral of the Holy Prophet (SAW)* 1(1-0) Nil
i6. URCG-5128 | Pakistan Study 2(2-0) Nil
Total Credit Hours 35
5. Single Major Courses:

Sr. Course Code | Course Title Credit Hours Prerequisite
No.

1. MATH-5101 Calculus-} 3(3-0) Nil

2. MATH-5102 | Calculus-1I 3(3-0) MATH-5101
3, MATH-5103 | Discrete Mathematics 3(3-0) Nil

4. MATH-5104 | Calculus-1II 3(3-0) MATH-5102
5. MATH-5105 | Abstract Algebra 3(3-0) Nil

6. MATH-5106 | Vector and Tensor Analysis 3(3-0) Nil

7. MATH-5107 | Linear Algebra 3(3-0) Nil

8. MATH-5108 Fundamental of Mechanics 3(3-0) Nil

0. MATH-5109 | Number Theory 3(3-0) Nil

10. | MATH-5110 | Ordinary Differential Equations 3(3-0) Nil

Major Courses Credit Hours Total 30
¢. Interdisciplinary/Allied courses: 6 credit hours:
1. CMPC-5201 | Programming Fundamentals 3(2-1) Nil
2. STAT-5111 | Statistics and Probability Theory 3(3-0) Nil
Interdisciplinary Courses Credit Hours Total 6
/"'
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Scheme of Studies

Associate Degree in Mathematics

Semester-1

Category | Course Code | Course Title Credit Hours | Pre-Requisite

Major-1 MATR-5101 | Calculus-] 3(3-0) Nil
Indn-1 CMPC-5201 | Programming Fundamentals 3(2-1) Nil
GE-| URCG-5120 | Exploring Quantitative Skills 3(3-0 Nil
GE-2 URCG-5114 | Basic Science 3(2-1) Nil
GE-3 URCG-5118 | Functional English 3(3-0) Nil
GE-4 URCG-5123 | Applications of Information and 3(2-1) Nil

Communication Technologies (ICT)
Semester Total Credit Hours: 18
Semester-11

Category | Course Code | Course Title Credit Hours | Pre-Requisile

Major-2 MATH-5102 | Calculus-11 3(3-0) MATH-5101

Major-3 MATH-5t03 | Discrete Mathematics 3(3-0) Nil
GE-5 URCG-5121 | Tools for Quaniitative Reasoning 3(3-0) Nil
GE-6 URCG-5119 | Expository Writing 3(3-0) Nil
GE-7 URCG-5128 | Pakistan Studies 2(2-0) Nil
GE-8 URCG-5112 | Fables, Wisdom Literature, and Epic/ 202-0) Nii

PICS-5110 | Chinese Language /
ARAB- 5109 | Arabic Lanpuage
GE-9 URCG-5127 | Seerat of the Holy Prophet (SAW)* 1(1-0) Nil
GE-10 URCG-5129/ | Understanding of Holy Quran- 1(0-1) Nil
URCG-5131 | I*/Ethics-1**

Semester-I11

Semester Total Credit Hours: 18

Calegory Course Code | Course Title Credit Hours | Pre-Requisite
Major-4 MATH-5104 | Calculus-II1 3(3-0) MATH-5102
Major-5 MATH-5105 | Abstract Algebra 3(3-0) Nil
Major-6 MATH-5106 | Vecior and Tensor Analysis 3(3-0) Nil

Indn-2 STAT-5111 | Statistics and Probability Theory 3(3-0) Nil
GE-11 URCG-5122 | Ideology and Constitution of Pakistan 2(2-0) Nil
GE-12 URCG-5105 | Islamic Studies (OR) 2(2-0) Nil
URCG-5126 | Religious Education/Ethics
GE-13 URCG-5116 | Science of Society-1/ 2(2-0) Nil
ECON-5118 | Mathematical Economics /
EDUC- 5110 | Teaching Mathematics /
INTR- 5101 | Introduction to Intemnational Relations
Semester Total Credit Hours: 18
Semester-1V

Category Course Code | Course Title Credit Hours | Pre-Requisite

Major-7 MATH-5107 | Linear Algebra 3(3-0) Nil

Major-8 MATH-5108 | Fundamentals of Mechanics 3(3-0) Nil

Major-9 MATH-5109 | Number Theory 3(3-0) Nil

Major-10 MATH-5110 | Ordinary Differential Equations 3(3-0) Nil

GE-14 URCG-5125 | Civics and Community Engagement 2(2-0) Nil

GE-15 URCG-5124 | Entrepreneurship 2(2-0) Nil

GE-16 URCG-5130/ | Understanding of Holy Quran- 1(0-1) Nil

URCG-5132 | II#//Ethics-11¥*
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List of General Education (Gen Ed)
(Mandatory/Core) Curses



Ethics-1

URCG-SI3t

1(0-1)
1-Caurae Description

The Ethles-l cousse Is designed
practlees, and theories In varlo
complexities of ethical theorles of semitic and nonese,
thinking skills o navigote moral dilemmas. This equ
identitics with humanistic, inclusive and holistic ap

to provide swdents with a comprehensive undesstanding of cthicat pricciples,
us sacielal contexts, Throughout (his degree program, students will explore the
mitle religions alang with decision-peking and develop erieat

rse will also enable the studeats to internct with others religtous

proach
2- Learning Objeritves
This cowrse aims to:

I Introduce students to the fundamental concepls, seope, and importance of cthics.
2. Explom the relntionship between law, moralily, and social values,
]

. Develop a clear understanding of virtwons and immornl ethics and theic impasct on individual and
collective lile,
4.

Study the role ol major religlous figures in the morl davelopment of kuman sociely aad enzble siudents
o2

poly cthical principles for personal development, conflict resotution, and social barmony.

3- Learning Quicomes
By the end of the course, students will be able lo:

c.--.-l\

-

1.

Students will be able to identify end analyze majoc ethical theorics, values, and their seape in social and
individual life.

Differcntiate between law and ethics, and anslyze their interrelationship.

Identify types of virtuous and immoral ethics and assess their social impacts. .
Examina the ethical teachings of msjor religions and thelr relevance in contemponary secicty.
Apply etbleal principles 1o address modern challenges in personat and professienal life.

o

4-Conrse Structure

L

LY

LN

Unit 12 Introduciion zod Fundamentals of Ethics

4

1
4,

Interactive lectures, Group discussions and debates
Retlection papers and presenations
Assignments and Quiz

Course Contents

Litera] and terminologica] definition of ethics
Literal and weminaleogical delinition of values
Relationship between law and ethics

Need, mportance, and scope of cthics

Unit 2: Types of Ethics and Thelr Impacet on Soclety

Virtupus etbles: concept, types, benefits, and cutcomes
Immoral ethics: concept, sypes, end hanms

-y o Tole of cthicx in social refinement md establistment of peace
Lnit 3z Virtuous Ethies (Akhlaq-e-Husanah)

Cuncept, need, and importance of virtuous ethics

Scope of vistuous ethies In the light of religions

Major virwes jo revealed and non-revealed religions
Impact of virtuous ethics on individual and eollective life

Uelt 4: immoral Ethies (Akhki-c-Funllab)

.

Concept of immoral ethics

Social problesns caused by immoral ethics
Practical consequences of immoral ethics

Major vices In revealed and non-revesled rellyions

Linit 5: Rale of Warld Religious Figures In Moral Devetopnient

Praphet Moses (A S): introduction, mirscles, and role in moral refinement
Prophet Jesus (AS): Introduction, mimcles, and role In morml refincrient

+  Pruphet Muhammad {8): Iniroduction, mlmcles, and rolo In maral refinement
Textbouk

L tmns, T, QO02), Ethico-Religlous Concepts i the QJur'un, MueGill-Queen's University Press.

Suggested Readings

1.
2,
)

&

Gest, B. (2005}, Morafity; Jts Nature and Justificativn. Oxford University Press.
Muclntyre, A. (2007). After Virtue: A Stucly In Marat Theory, Uslversity of Notre Dame bress.
Al-Ghazall, Abu Hamid (2001), The dlchemy of Heppimoss, Islamie Texts Society.

Nasz, . K. (1994). The Heart of Blam: Enduring Volues for Humanlty, Harper Ons,

Beouchamg, T. L., & Chitdress, I, I, (2019). Princlples of Blomadical Ethics, Oxford Universicty Preas,

Hawn, Z (2010}, Eihicys in lslum; Key Concepts and Contemporary Cholfenges. h@ Réscm Imlilugl.’
amacann
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{.Course Deveription

e course Erhics-111s des )
;:ﬁﬁ; i r:tScmili: resl{i';d to p:sn‘:itdlf :ul?:n:a\p\v:l];c : t;ic:pcr un?:nming of cthical ginciples and proziices from body
ish, Christan Islami rans, on 16 profcssional and social contexts, Studenty will i
Jewish, 3, [slamic, Hindu, Buddhis, Sikh, Cenfuelan, and Jain ethical traditlons, The courze tr:;h.t? ims:scmumnh

reasaning, decision-making, (o) i ;
iowards clhict Fiving and £ "?hm;;nd :!:-:.:hnl&lng. It sims to cubtivate an nclusive, humanistie, and hotistic aproach

1- Learning Objeetives
The course objestives are to:
L. Undentand the fundamenta) principles ond theories of ethies,

2. Introd
v E‘plo‘::h':‘:sgi?:;nc:imonl teachings of Judaism, Christionity, Islam, and Hinduism.
4 NES of non-Semitle religions such a3 Buddhism, Sikhiam, Confucianism, ind Jainkim.

3- Learniog Outeemes
By the end of this course, students will be able to:

}. Identify and analyze major ethical theorics and teschings frem world religions.

2. Undenstand th role of refigions in Improving mera$ values and social behavior.

3. Demonsimts ethlcal decislon-making in various perzonal and professiona) contexts.
. 3 Recognizothe Impact of ethleal declsions on individusls, commumides, and seciety,

"Iy 5 Apply skills of ethiex lezdership, Including eommunication, confict resafinion, snd inclusive engagement.

LY

+Course Structure
I Interactive le2tures, Group discussions ond debates
2. Reflection papers and presentations
3. Assignments and Quiz
s . : ; 5 Fodes K

Course Contents

Unit 1: Ethical Teachings of Semitic Religions
o Judaism ard its cthical Izachings
«  Christianity and its ethical teachings
o lilam and lts ethical teachings
Unit 2: Ethfeal Teacklugs of Non-Semitic Religions
*  Hinduism end its cthical teachings
»  Sikhism and Buddhism: ethles! values and practicea
* Confucizn and Jain ethical maditlons
Unit 3: I'rofessloast Ethics
s Ethies for students and teachers
» Ethics in dostar-patlent relationships
»  Ethies in Inder—customer interzctions
Unit 4z Conccpt and Significance of Tolerance
« Definition, accd, and importance of tolcrance
¢ Teachings of Semlifc seligions on tolerante and their contemporary relevance
« Teachings of non-Semitic scfigions on tolemnce and their contemparary relevanee
Uit 5; Foundatlansl Values and Eibics for Peacchullding in Seclety
s Respact for sscred seriptutes, personalitles, places of worship, and religious symbols
»  Promotlon of talerance and broadmindedness
+ Encourgement of dialogue and karmony
¢ Benevolence lowzrds humanity
«  Establishment of justicc and faitness
¢  Paffence, focbearance, and forglveness
Ferthook
»  Kidder, R M. (2009}, How Good People Make Tough Choices: Resolving the Difentmas of Ethiced Living. Harper.
Suggcested Readizgy )
« Bamsh, D. P, & Webel, C. D, (2014), Feace and Conglict Staltes, Sage,
Smart, N. (1998). The iWorfu's Rellylons, Cambridyo University [reas,
Nasr, 5. H. Q003). The Heart of Islamt; Enduring Velues  for Humantty, HarperQne,
‘thl':;l-l’ﬂ(-z %‘;’6} l}'bxﬁt Ethics: m Abortion, and Euthanusie, SUNY Press.
ervey, P n Jntrodiiction to tot Etbtey; Fenaxdations, Velees and frsues. Cambridge Univenity Press.
Coward, H, & Perklnson, J, (2013), A Crozr-Cuslan! Dialy on Ethical i, Willtd ' fversi
- Confucius (1998), The trotecss Ocfond University P ‘3: Leexkership, Wilftid Lavrier University Press.

¥
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URCG-5127

Model Course Qutline
for the Course Understanding of Quran —1

Course Title: Understanding of Quran ={
Course Book: Mualilm ul Quran (Volume 1, 2 & 3} by Or Ubaid ur Rahman

Crodit Hours: 1 {0-1)
Contact Hours: 3 per weck
Woaeks: 15-16 (45-48 hours)

Course Learning Outcomes:
By the end of this course, students will be able to:
1, Develop the abllity to understand basic words of the Quran, phrases and tentences that

do not contain verbs {unit 1 to 5 of Muallim ul Quran Book) and then sentences having
present tense {first half of unit 6 of Mualiim u! Quran Book).

2. Acquire a strong foundation for understanding long verses of the Quran with clarity.

3. Comprehend Quranle vocabulary, particles [cperative & non operative particies) ,
compounds {Adjective & Possassive compound), pronouns (singular & plural} and types
of pluraf through hundreds of Quranlc sentences.

A, Recognize and understand different styles of Quranic sentences, including nominal
sentence, emphatic sentence, double emphatic scntence, negative sentence,
interrogative sentence, oath -based sentences.

5. strengthen upderstanding of fundamental Quranic lingulstic styles, expresslons and
idioms.

. Understand at least 30 to 40% of each page of the holy Quran.

Provislon of materizl, content and books:

» Paper book: All volumes are availzble In printed book form.

« Tutorial videos: Teaching video of each lesson avallable on YouTube.

. cenflrmation Videos: A complete serles of canfirmatlon videos of all lessans Is avallable
In which the student can confirm his answers.

« Aflipboak: A filpbook edition Is also accessible.

« Helping materlal: Helping materlal for the teachears like quizzes, question papers and
Images Is available on webslte.

E CamScanner



Course Qutline:

Course UJudine: o
-] npulstic Rules
Weeks | Lectures | Unlts | Lessans Assluﬂﬂ};f;t:l Home o
2
1. (I.S:rsl 1 1-6 Writing the meaning of | Proper NouR Masculine &
quranic words Feminlne
Lesson 1-8 I
3 1 57— Wiiling the meaning of | Two kinds of plura
Quranic words Concept of () “And
9-14 common Noun
2. 1, 1 15.17 | Writing the meantng of Demonstrative Naun (This &
Quranic words, phrases | That for Masculine (s i)
& translation of Demenstrative Noun (This &
Sentences That for Feminine}
15-17 {ulls s}
2. 1 18-19 | Writing the meaning of | Laam for emphasls {aA08 £Y)
& Quranlc words , Superlative Degree like =S
Revislon | phrases & tronslation | Revislon of ai Quranic
{Unit 1) of Sentences Sentences
17-19
Quiz
3. 2 Unit 2 1-3 Writing the meaning of | Emphatic Particle o
Quranic words, phrases | Preposition *For” { ¢2A)
& translatfon of Preposition ()
Sentences
1-3
2. 2 4-6 Writing the meaning of
Quranlc words, phrases | Preposition (! -0 «d2)
& translation of
Sentences
4-G
4, 1. 2 7-9 Writing the meaning of | Preposition (-l;lT)
Quranic words & Absolute Negatian Particle
translation of Exceptive Particle { 34u01 Y
Sentences paaadljf ul Lj (Y))
7-9
2, 2 10-13 | Writing the meaning of | Subordinating
& Quranic words, phrases | Conjunction(cd), Was (S},
Revislon & transtation of Vocative Particle{slull v ya)
(Unit 2) Sentences © * " |7 =
10-13
Quiz
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1 1. Unit3 1-2 Writing the meaning of | Quranic Adjective
Quranle phrases Compounds
1-2 { L yum yog U]
2. 3 3-5 Writing the meaning of | Quranlc Possesslve
Quranlc phrases & Construction
translation of (A} Situzaa g Liludae }
senlences
35
[{" 1. 3 6-7 Wiiting the meaning of | Quranic Possessive
Quranle phrase Construction
translation of (48] Stutaay ibiaa }
sentences
§-7
2. 3 B-10 Writing the meaning of | Active Participle (JeUR o~
-2 Quranle phrase & passive Participle {Jsidt =~
fevision translation af Dual {url)
(Unit 3) sentences
B-10
Qulz
7. 1. Unit 4 1-2 Writing the meaning of Personal Pronoun He( %
Quranlc phrase.& . .  Jeaildll) i .
transtation of possessive Pronoun His *
sentences thuenall}
1-2
2. 4 34 Writing the meaning of Possessive Pranoun with
Quranic phrase & prepositions
translation of ke <
sentences prenoun “His” with
3-4 prepositions like ad ada o
B. 1. 4 5.8 Writing the meaning of personal Pronoun You{ il
Quranic sentences wJualiall)
s-8 Possessive Pronoun Your ol
eadall)
Possessive Pronoun with
preposltions
like win
Pronaun “your” with
prepositions like il ulia ol
2. Mldl"’éfﬁ'{
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e
1 4 512 | Writing the meaning of | Personal pronoun She{ «*
L3 _m 0 R 3 ‘)
Quranlc phrases i un Her W
sentences Possels‘slve Prona
o Possesslve Pronoun with
prepaositions
ke Wl o
pronoun “Her” with
prepositions ke 4
2, 4 13-16 | Writing the meaning of | Personal Pranaun I U
Quranic phrases & | Jesilddl)
sentences Possessive Pronoun Her «f
13-16 Jeatall)
Possesslve Pronoun with
prepositlons
like i iPronoun “My”
viith prepositions llke
L0, 1 ) 17 Revislon of all Quranic | Adverb (Ja}
& sentences of Unit 4
Revislon Qulz
Unit 4
2. Units 12 Wrlting the meaning of | Maseuline Plural
Quranle phrases & A pag g ol SN aay
sentences 2 gy 0§ ppeaadl AU
1-2
L1, 1. s 3.4 Wreiting tha meaning of | Possessive Construction with
Quranic phrases & Plurals
senlences L TLTVSSUL RS LT I ave
3-4
2. 5 5-6 Writing the meaning of | Personal Pronoun They{
Quranic phrases, Ueailalt)
sentences & verses Possessive Pronoun Thelr
5.6 1}-adall)
12, 1. 5 78 Writing the meaning of | Possessive Pranoun with
Quranic phrases, prepositions
sentences & verses like sl APronoun “Thele”
7-8 with prepositions like .+
2. S 9-11 Writing the meaning of | Personal Pronoun You { 439
Quranie phrases, ailall]
sentences & verses Possessive Fronoun Your S
9-11 theadall}

Possessive Pranoun with
prepaositions
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13, like oSy
3 12-34 | Wrlting the meaning of Prunoun_l"\!’iom" with
Quranic phrases & | prepositions lke <!
sentences & verses Persenal Pronoun We [ o
12-14 Jeaibdll)
Possesslve Pronoun Our U
tJalel)
15.16 Wrlting the meaning | Passessive Pronoun with
of Quranlc sentences & | prepositions
verses like Wy A
15-16 Peonoun “Qur” with
prepositions like &
4. 17-18 Writing the meaning of | Demonstrative Pronoun
Quranie sentences & | These, Those [yl -c¥ )
Verses
17-18
19-23 | Writing tha meaning of | { « be 1ol oLl 9/ 0 Y ¥ A
Quranicsentences & | A b o)
Verses e ngon 1300 g 1p it 0l 091}
19.23 Lo 1208 cpad agpdy 18 o Lagiyia
1 s l&,lp!:-l vipaen. autdl el
{ uo)lys san s
1S, Revislon Quiz
Unit S
1-3 (tif | Writing the meaning of | Introduction of Present
Page 16) Quranle Verbs Tense{p s Jul) &
&Translation of Verbal Sentence [ 4 A}
Quranlc Senitences & | Present Tense
Verses oy o dall Upea pbiadlh Juilt
{1-3)
16. 3 (From | Transistion of Quranic | Present Tense
Page17) [ Sentences & Verses ey 2 A dipa o tiealt cdaill
& 4.5 35 _.._|. _
6 Translatlon of Quranic | Present Tense
Sentences & Verses | aapll Lijus p et Juill
G gaday
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URCGr -5120
Modal Courso Qutline ——

for the Course Understanding of Quran — I

Caursa Title: Understanding of Quran -1

Coursa Deak: Muallim ul Quran (Voluina 3, 4 & 5) by Or Ubald ur ftahman
Creedit Hours: 1 {0-1)

Contact Hours: 3 por wuck

Weeks: 15-16 {4518 hours)

Course Learning Qutcomes:

Ay the end of this caurse, students will e able to:

oW N e

Directly comprehend hundreds of Quranle sentences & verses.

Undarstand at least 80 to 85 % of each page of the holy Quran,

Understand common verses across dlfferent Quranic toples,

Achleve proficiency in the basle and advance linguistic aspects of the Arablc
language.

Understand the dlfference between Quranle verbs In varfous lorms, such as present,
past and imperative.

Develop the abllity ta understand Jong verses of the holy Quran independently and
then comprefiend thelr Interpretation,

pProvision of material, content and books:

Course Outline;

Paper book: All velumes are avallable In printed book form.

Tutorla! videos: Teaching video of each fessen avallable on YouTube.

Confirmatlan Videos: A complete series of confirmation videos of all lessons Is
avallable In which the student can confirm his answers.

A flipbaok: A fliphock editlon Is also accessible.

Helping material: Helplng material for the teachers like quizzes, question papers and
Images Is available an website,

| 'Weeks | Lectures | Unlts Lessons Assignments/Home
Tosk
i 1. & 6 Understanding & Present Tensc
Translation of Verses | ¢rayag Jieqild S aap Lipm
2. 6 7-8 Understanding & | Present Tense
Translation of Vorses | dsdas e ot S g Lipea
2. 1. 6 9-10 Understanding & | Present Tense
Transtatian of Verses [P0 WA 5 DR SR P LIV
(0330 ) cublia 55 aan g
2. 6 11-12 Understanding & | Present Tense
Translation of Varses | (0sand) giblic S pap Ui

£
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3. 2yel) AlSS Tae
1 6 13 Understanding & | Present Tensc( —
3 Iransiation of Verses {3p03) plSEI pnp- Liyen
) 6 14-15 Understanding & | Negative Imperative
Trznslation of Verses § sja3 Y | papdl digeay 3 il Ligem
r e Ly Y
‘ L 6 16-17 Understanding & [ Conditional Sentences &
Transtatlon of Verses § masdar moawal
(3 e ssuens)
rh 6 18-19 Understandlng & Laam uttaieel
Translation of Verses | [JAall oY) &
Laam ul Jhood(asasll &%)
5. 1. 3 20-21 Understanding & | Present with abject
Translation of Verses | pranouns &
Passlve Volce
2. 6 Revislon Qulz
tUnit 6}
6. 1. Unit7 1 Understanding Past Tanse
{sec 1-3) & Translatlon of waitill 3 il Vs
Verses
2. & 1 Understanding Past Tense
(Sec4-5) & Translation of Al 3 hall Ghee
Verses
7. 1. [ 1 Understanding Past Tense
{Sec 5-6) & Translation of Sl 3 il Lisee
Verses
2. 6 1 Understanding Past Tense
{Sec 7-9) & Translatlon of il o jial Ligea
Verses
8, 1. 7 Revislon Understanding Past Tense
& Translation of dad) 3 plall Litea
Verses
auiz
2. MIOTERM
9. 1. 7 2 Understanding & | Past Tense
{sec1-2) | Translation of Verses e cilal] magll dapes
2. 7 2 Understanding & Past Tense
{sec3) Translatlon of Verses 1stie wilalt papll Ay
0. 1, 7 2 Understanding & | Past Tanse
{sec 4-5) Translation of Verses Lyt GOl aapdt L
2. 7 2 Understanding & Past Tense
{sec6-7) | Translatfon of Verses 0 ulkl) papdl Tigea
[1. 1, 7 3 Understanding & Past Tense
{sec 1-2) | Translatlon of Varses Uiy ACLH wapf) Risa

a CamScanner



Teanslation of Verses

2. 3 Understanding & | Past Tense ) .
{sec 2-3} | Translatlon of Verses - Uap (600 sandl diges
2. 1, 3 Understanding & | Past Tense B
{sec3-4) { Translation of Verses U o810 papdl Zigem
2. 3 Understanding & | Past Tense .
{sec 4-5) | Translation of Verses il gl Logom
13. 1, 4 Understanding & Past Tensa )
[sec 3-2-3) | Translation of Verses Pae bt aapdl Bgar
2. 4 Understanding & Past Tense i
(sec 4-5) | Translatlon of Verses e i dll sl Uiz
14, 1. 5-6 Understanding & Past Tense i
Translation of Verses o G bl y Al Ao
Quiz ot
2, 7 Understanding & Past Tense
Translation of Verses Ly el iyl L
5. 1. 8 Understanding & Passive Volice {Past Tense)
Translation of Verses 3_jiall o) yyos Jud
2. 9 Understanding & Passive Voice {Past Tense)
Translatlon of Verses goandl Jygre Jud
.6, 1 1-4 Understanding & Imperative Verb for singular
Translation of Varses | sk a6 Jd
2. 5-8 tUnderstanding & Imperative Verb for plural

aaadl Y1 Jud

@ CamScanner




General Education Cluster: Arts & Humanities

URCG-5112 Fables, Wisdom Literature, and Epic 2(2-0)

The course will enable students to explore human experiences, cultivate an appreciation of the past,
enrich their capacity to participate in the life of their times, and enable an engagement with other
culwures and civilizations, both ancient and modern. But independently of any specific application, the
study of these subjects teaches understanding and delight in the highest achievements of humanity.
The three components of the course, including fables, wisdom literature and epic, will enable the
learners to explore and understand the classic tradition in literature. Development of personal virtue, a
deep Sufi ethic and an upwavering concern for the permanent over the fleeting and the ephemeral are

some of the key themes explored in the contents that will develop an intimate connection between
literature and life.

Contents

. Fables
The Fables of Bidpai
The Lion and the Bull
The Ring-dove
The Owls and the Crows

Selected poem (rom Bang-i-Dara

2. Gulistan-e- Sa'di

Ten hikayat from John T. Platts, The Gulistan
3. Epic

THE SHAHNAMA OF FIRDAUSI

Recommended Texts

I. John T. P. (1876). The Gulistan; or, Rose Garden of Shaikh Muslihu’d- Din Sa'di of Shiriz.
London: Wm. iI. Allen.

2. Chishti, Y.S. (1991). Sharah-i bang-i dard. Lahaur: Maktaba-i ta'mir-i insiniyat
Suggested Readings

1. Thackston, W. (2000). A Millennium of Classical Persian Poetry. Maryland: Ibex Publishers.
2. Wood, R. (2013). Kalila and Dimna: Fables of Conflict and Intrigue. United
Kingdom: Medina Publishing, Limited.



General Education Cluster: Natyral Sciences
URCG-5114 Course —I: Basic Science Cr.Hrs 3 (2-1)

Life, its characteristics, natural science, biology and its branches; Importance of Flora & Fauna in
biodiversity; Importance of Natural Compounds in daily life, medicine and human heaith; Latest
developments in natural sciences (Biolechnology); Ecosystermn and its components; Environment and
its components; Pollutants and their effect on the environment (Greenhouse effect, global
warming, acid rains, water pollution and ozone depletions etc); Introduction to micro-organism
and its types (bacteria, fungi, viruses)

Practical:

I: Field Survey of Flora & Fauna and their idemification
2: Study of herbarium
31 Study of Muscum

Recommended Texts,

I. Keddy, P.A. (2017). Plant ecology origins, processes, consequences. Cambridge, University
Press.

Canadell, J.G., Diaz, S, Heldmaier, G., Jackson, R.B., Levia, D.F,, Schulze, E.D. &
Sommer. U. (2019). Ecological studies, Springer.

3. Bha,S.v., Nagasampagi, B.A. & Sirakumar, M. (2006). Chemistry of Natural Products, Springer
Science

4. De, AK. (2019), Environmentai Chemistry. New Age International Press

12

Suggested Books

Lo Fath, B. (2018). Encyclopedia of ccology, Elsevier,

2. Ajith, H.. Urmas. P, Pastur, G. M & Iversion L. R. (2018). Ecosystem services from forest
landscpes: broadsclaes consideration. "Edition, Springer International Publishing AG.

3. Xu,R.,Ye, Y. & Zhao, W. (201 1), Introduction to Naturai Product Chemistry. CRC Presy

4. Tayler, D.J., Green, N.P.O. & Stout, G.W., (1997). Biological Science 1&2. Cambridge University
Press

3. Tayler. M.R., Simon, E.L. Dickey, D.J. & Hogan, K.A. (2020). Cumpbell Biology: Concepts &
Connections (10" Edition). Pearson



General Education Cluster: Social Sciences

URCG-5116 Science of Society-I 2(2-0)

Course Description:

This course will introduce students with the subject matter of social science, its scope, nature and ways
of looking at social phenomenon. It will make the participants acquaintance with the foundations of
modern society, state, law, knowledge and selfhood. While retaining a focus on Pakistani state and
society, students will encounter theoretical concepts and methods from numerous social science
disciplines, including sociology, politics, economics anthropology and psychology and make them
learn to think theoretically by drawing on examples and case studies from our own social context.
Students will be introduced to the works of prominent social theorists from both western and non-
western contexts. Instruction will include the use of written texts, audio-visual aids and field visits.

L.earning Qutcomes:

The course has following outcomes: It will
e Introduce student with the nature of human social behavior and foundations of human group

life

Analyze the reciprocal relationship between individuals and society.

Make student aware with the nature of societies existing in modern world

Make students familiar with the philosophy of knowledge of social sciences

* Introduce students with the works of prominent theories explain human group behavior

*+ Help students to understand the foundations of society including culture, socialization, politics
and economy

* Introduce students with various dimensions of social inequalities with reference to gender,
race, ethnicity and religion

*  Make them aware about the understanding of various themes pertains to social science in local
context

* Help them recognize the difference hetween objective identification of empirical facts, and
subjective formulation of opinionated arpuments

Course Oultlines:
1. Intreduction to Social Sciences

¢ Social world, Human Social behavior, Foundations of society
¢ LCvolution of Social sciences
*  Philusophy of Science
* Scope and nature of social sciences
*  Modemity and social sciences
*  Branches of social science; Sociology, Anthropology, Political Science, Economics

2, Seciety and Community, Historical evolution of Society
¢ Types of Societies
* Foraging society, Horticultura) society, Pastoralist society
* Agrarian societies, Industrial society, Postindustrial society

3. Philosophy of Knowledge in social Science and social inquiry
*  Understanding social phenomenon
* Allernative ways of knowing
* Science as a source to explore social reality
°  Objectivity, Valuve-Free research
* Positivism vs Interpretivism
* Qualitative vs Quantitative



8.

Culture and Society
* Idea of Culture, Assumptions of Culture
Types, Components, Civilization and culture

Individuai and culture, Cultural Ethnocentrism, Cultural Relativism
Outlook of Pakistani culture

Global Flows of culture, Homogeneity, Heterogeneity

Social Stratification and Social inequality

¢ Dimensions of inequality, Social class

* Gender, Race, Religion, Ethnicity, Caste

* Patterns of social stratification in Pakistan

*  Class, caste system in RErarian society

*  Ascription vy Achievement, Meritocracy

*  Global stratitication in modern world, Global patterns of inequality

Personality, Self and Socialization

¢ Concept of self, Personality

* Nature vs Nurture, Biological vs Social

*  Development of Personality

* Socialization as a process, Agents of socialization
*  Socialization and self/group identity

Gender and Power

*  Understanding Gender

Social construction of Patriarchy

Feminism in Historical context, Gender Debates

Gender and Development

Gender issues in Pakistani soctety, Women Participation in politics, economy and
education

* Toward a gender sensitive society, Gender mainstreaming

Pakistan: State, Society, Economy and Polity

Colomalism, colonial legacy, National identity

* Transformation in Pakistani society: Traditionalism vs Modernism
*  Economy, Informality of Economy, Modern economy and Pakistan
* Political Economy, Sociology of Economy

Recommended Textbooks and Reading Materijals;

!\J

b

Giddens, A. (2018). Sociology (11" ed.). UK: Polity Press.

Henslin, J. M. (2018). Essentials of Sociology: A Down-to-Earth Approach.(18" Edition)
Pearson Publisher.

Macionis, 1. J. (2016). Sociology (16™ed.). New Jersey: Prentice-Hall.

Qadeer, M. (2006) Pakistan - Social and Cultural Transformation in a Muslim Nation.
Smelser, NJ. and Swedburg, R., The Handbook of Economic Sociology, Chapter |
‘Introducing Economic Sociology’, Princeton University Press, Princeton,

Systems of  Stratification | Boundless Sociology (no date). Available at:
htlps://courses.lumenleaming.com/boundless-sociology!chapter/systems-of-stratiﬁcation/

8



1. Jalal, A. (ed.) (1995) ‘The colonial legacy in India and Pakistan’, in Democracy and
Authoritarianism in South Asia; A Comparative and Historical Perspective. Cambridge:
Cambridge University Press (Contemporary South Asia)

8. Zaidi, S. A. (2015) Issues in Pakistan’s Economy: A Political Economy Perspective. Oxford
University Press. Chapter 26

9. Akhtar, A. S. (2017) The Politics of Common Sense: Staie, Society and Culture in Pakistan,
Cambridge: Cambridge University Press.

10. Smelser, N.J. and Swedburg, R., The Handbook of Economic Sociology, Chapter 1
Introducing Economic Sociology’, Princeton University Press, Princeton.



URCG-5118 Functional English 3(3-0)

The course aims at providing understanding of a writer's goal of writing (i.e. clear, organized and
effective content and to use that understanding and awareness for academic reading and writing, The
objectives of the course are to make the students acquire and master the grammatical academic writing
skills. The course would enable the students to develop argumentative writing techniques. The students
would be able to logically add specific details on the topics such as facts, examples and statistical or
numerical values. The course will also provide insight to convey the knowledge and ideas in an
objective and persuasive manner. Furthermore, the course will also enhance the students’
understanding of ethical considerations in writing academic assignments and topics including citation,

plagiarism, formatting and referencing the sources as well as the technical aspects involved in
referencing.

Contents
I. Developing Analytical Skills
Transitional devices (word, phrase and expressions)
Development of ideas in writing
Reading Comprehension
Precis Writing
Developing argument
Sentence structure: Accuracy, variation, appropriateness, and conciseness
Appropriate use of active and passive voice
. Organization and Structure of a Paragraph
10. Organization and structure of Essay
i1, Types of Essays

VKN Tk w

Recommended Texts

. Bailey, S. (2011). Academic writing: A handbook for international students (3rd ed.). New

York: Routledge.

Lastwood, J. (2011). A Basic English grammar, Oxford; Oxford University Press.

3. Swales, J. M., & Feak, C. B. (2012). Academic writing for graduate students: Essential tasks
and skills (3" ed.). Ann Arbor: The University of Michigan Press.

4. Swan, M. (2018). Practical English usage (8" ed.). Oxford: Oxford University Press.

2

Suggested Readings

I. Biber, D., Johansson, S., Leech, G., Conrad, S., Finegan, E., & Quirk, R. (1999). Longman

grammar of spoken and written English, Harlow Essex: MIT Press.

Cresswell, G. (2004). Writing for academic success, London: SAGE.

Johnson-Sheehan, R. (2019). Writing today. Don Mills: Pearson,

Silvia, P. J. (2019). How 10 write a lot: A practical guide to productive academic writing.

Washington: American Psychological Association

5. Thomson, A. J., & Martinet, A. V. (1986). A Practical English Grammar. Oxford: Oxford
University Press

Ao
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URCG- 5119 Expository Writing 3 3-0)

This course prepares undergraduates to become successful writers and readers of English. The course
helps students develop their fundamental language skills with a focus on writing so that they can gain
the confidence to communicate in oral and written English outside the classroom. The course is divided
into five units and takes a Project-based Learning approach. Unit themes target the development of 2]
century skills and focus on self-reflection and active community engagement. The course completion
will enable the students to develop communication skills as reflective and self-directed learners. They
will be able to intellectually engage with different stages of writing process, and develop analytical
and problem-solving skills to address various community-specific challenges.

Contents
1. Self-Reflection
° Introduction to the basics of the writing process
° Introduction to the steps of essay writing
e Prewriting activities: Brainstorming, hsting, clustering and free writing
* Practicing Outlining of the essay
Personalized Learning
* Learning Process, Learning Styles, Goal Setting and Learning Plan
1. Oral Presentation
° Structure and Significance, Content Selection and Slide Presentation, Peer Review
4. Critical Reading Skills
* Inroducing Authentic Reading (Dawn and non-specialist academic books/texts)
° Reading Strategies and Practice: Skimming, scanning, SQW3R, Annotating, Detailed
reading and note-taking, Standard Test Practice: TOEFL and IELTS, Model Review
Reports and Annotated Bibliographies
5. Community Engagement
® Student-led brainstorming on local versus global issues, ldentifying rescarch problems
* Drafting research questions, Drafting interview/survey questions for community research
(in English or L)
¢ Engaging students in Critical reading, Presenting inlerview/ survey information, Field
work
*  Writing Community Engagement Project
Letter to the Editor
¢ Types of letters, Format and purpose of letter to the editor. Steps in writing letter-to-editor

(R

=

Recommended Texts

1. Bailey, 8. (2011). Academic writing: A handbook for internationa) students (3rd ed.). New
York: Routledge.

2. Swales, J. M., & Feak, C. B. (2012). Academic wriling for graduate students: Essential tasks
and skills (3 ed.). Ann Arbor: The University of Michigan Press.

Suggested Readings
L. Cresswell, G. (2004). Writing for academic success. London: SAGE.
2. Johnson-Sheehan, R. (2019). Writing today. Don Mills; Pearson.

3. Silvia, P. J. (2019). How to write a lot: A practical guide to productive academic writing.
Washington: American Psychological Association.
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URCG-5120 Exploring Quuntitntive Skitls A3+0)
Thas is un introducioey-level undergriduate course that focuses on the fundamentals related v the
quastilative concepls und unalysis. The couse is designed to familipsize students with the basic
concepls of muthematics and stutistics und to develop students’ sbifities 10 nalyze und interpret
quumtilative informuation, Through n combination of thearetical concepts and pructical exercises, ihin
course will also euable students cultivate thei quantitative literscy und probiem solving R
elfecuvely expanding their academic horizan and breudih of knowledge of their specific major / field
vl study.

Cunrse Learming Ouicomes

By the end of this course, students shall have: . v
I Fundomental numerical litetucy 1o enibic then work with pumbers, understand theis meaming | |

and present data accusately,

Understanding of fundamenta) mathenotical and statislical concepts: :

3. Bosic ability 1o interpret data presented In various formats including but not limited 10 iubles,
) graphs, charts, and equations ete.

5

Cuntents
1. Nunenical Literacy:

1. Numbers system and basic avithmetic opesations;

. Unius and their conversions, dimensions, ares, perimeter and volume;
in.  Rates, rotfas, proportions and percentoges;
; iv.  Types and sources of dota;

v, Measurement, ,scaley;
vi.  Tabular and grophicel presentation of datu;
vii.  Quanthmtlve rensoning exercises using number knowiedge.

L Fundwmental wathemerical concepis:

. Basics of geometry (lines, ungles, circles, polygons ew.);

ii.  Setsund their opgrutions;
iit.  Relations, functions, and thelr graphs;
Exponents, factoring and stmplifying algebralc expressions; .
- Algebmic and graphice} soluslons of linear end quadratic equations and inequulities;
[

vi.  Quantitative reasoning exereises using fundamental mathematical concepts,
3. Fundamental Stailstical Concepts:

Population and sample;
tleasures of central tendengy, dispersion and dota interpretation; {
Rules of counting (multiplicalive, permuiation und combination); ) I
iv.  Basic probability theory;

v.  Intreduction 1o random variables and thelr probability distributions;
vi.  Quantitatlve reusoning crerclses using fundamental statisdcal concepts.

.
.
i,

Recommended Texts

1
). Sevilla, A, & Somers, K. (2012). Quansitiive reasoning: touls for toduy's infurmed citizen. New
Jersey, Johin Wiley & Sons,

TN
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¢ Mk D, & L, W, t 200055,

Fridinnentals of waihemes., USA, Suwntler College
Fubelislunng

Mugested Keadings

U Lasdow, B (20020, Unaintinetive teusining. thuskory i munbers, Cambrdge, Ciombridge
Umserniny Myesk,

Yo Mesyuita, £, B, & Fowler, A, (Q021). Thivkeng cleaely vwitl detir A guide 1o gueanniganse
Yeddaimnnyg amd unalysis, Now Tersey, Privceiun Universily Piess.

Lo Dewnen, J,, & B riges, W, (201Y), Uning & snfersianding uiahemuies: u gUUaIBIve reayonmg
opprimcln, Pegeson,

4 l{’uscn. K. 1L, & Benlovasan, K. (2013, Ducrere suthematics aned its upplicutions {Vol. 6}. New
Yurk: MeGriw-Hill,

. 5 a . i i ifcs. Routledge.
A Chanlield, ©. (2018). Stanstics fur rechnlogy: d course In upsplicd statisties E o
6 Luck.R H., Lock,P.F, Morgan, K. L., Luck, E. F., & Luck, D. B, (2020), Statistics: Unlockong

ihe power of duta. Now Jersey, John Wiley & Sons,

-
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URCG-312 r |
LY Tuuls for Quuntitative Reasvislyg W3+y)

> . that focuses on loglel reasuning x :

mathematical ang i, . I Teusuing  kupparted  wigh
e mdlc:;i;::l u:;n;jcpu und modeling ¢ unulysiy techiriques o eyuip Students with
world. The course 15 s : hking abilites Recesswy W nuviguts the complexitles of e e
S interpee, undgm. IID familinrdze studonis with the quun uulivu concepls and twehniygoes
ressoning o copr dmw Y22 numerical data snd (o inculeue ubiliy in sdents the fogicu)
(e preesieps iruct " revul‘unlc urgumeits, identify follucies, und gdnk systemuoticully, Keeping
b : : u:;: o Q.unnl.ltnllvc l:cusunlng (D) us s buse, 1his course will enable students
o sumlvr.]mumlm e. Lagical and eritical reasoning abltities o complemuent thisir spechie nmj:ir

Course Learning Ouregunes
By the ¢nd of the coursa, student shall have:
I. Understanding of logle and Jogicu neusoning:
2, Understanding the busic quaatitative Modoling and Analysues,
3. Logleal reasoning skilfs and ubilities ta apply them to solve quuntitutive problens and
evaluute urguments;
4. Abitity (o critically evulgals quuntliutive nformmtion to muke evidence bused declsions
through npproprinte compulational 1o0ls,

Cantenty

1. Logic, Logical and Critical Recsiming:
i. Introduction snd imporwnce of logle,
il Inuroductive, deductive and ubductive approaches of revsoning,
lil. Propusitions, urpuments (valid; Invalid), kogleul connectives, truth tbles and propositicnal
equjvalences, .
iv. Logical fallacles,
v. Venn Dinoprams,
vi. Predicatzs and quantifiers,
vil, Quontitative repsoning exescises using logicul rensoning concepes and teehniques. '
2 Muthemarical Modeling and Anolyses;
i. Imroduction 2. detcrministic mudels,
if. Use of lineur function for modeling In rea)-world situations,
Hii. Moadeling with the sysiem of linear equation und Helr * solutions,
Iv. Elementary introduclion to du_r{vndvcs In mathematical modeling,
v. Linear and experigntial  growth und decuy models,
vi. Quuntitedve tensoning exercises using mathematleal modeling.
1. Sraristical Modeling and Analyses:
i. Introductlon ta probabifistic models,
i Bivorlnte anadysis, scatter plots,
ui. Sinple linear regression mmodel ond corretation milysis,
iv. Basics of estinution and confidence interval,
v. Testing of hypothesis (2-1est; t-{est}),
vi. Sunisteal inferencs in decision makiag,
vil. Quuntitative reasoning exercise using sulstical inudefing.
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Suegested Revdiergs

b Lnlow, L, (2120, Ureirtitegine seusaning: thukeog in muders, Cambridge, Cambrldge -
Unsernty Piesy, o
Poode Mesguita, E. 1), & Fowler, A, (3021, Thinking cleaely walt dusa: A gultde i guantiativs
Foatsanany sund snerlvads, Now Jenuy, Princeian Univensity Prss., - reast B
U Boent, J,, & Urogys, W, (a1, Usdng & umderstanding wuuhemanes, i guunitatne re: 5
efyaineclt Peesan, . , ) Naw
4 Rusen, K. 1L, & Rathivasin, K. (2002), Discrvic matienaties and it upplicantans (Vol. 6.
York: MeGraw.Hill,
= . . » {zties. Routledge.
Chunticld, C, (2N 8), Stanstivs fur weelmslogy: o course In apyplicd star ! - diins
6 Lack. R. H., Luck, P, Fo, Morgun, K. L., Luck. E.F., & Lack, D, F. (2020). Stasisiles: Unlocking
e pawer of data, New Jersey, Johin Wiley & Sons.
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URCG-5105 Islamic Studies (Compulsory) 2(2-0)

humda:cmr)v’cnmpulsary Joundation course

Islamic Sl}ldics engages in the study of Istam as a textual tradition inscribed in the fundamental
sources ol Islam: Qur'aan and Hadith, history<and particular cultural contexts. The area secks to
pr_ovldc an introduction to and a specialization in Islam through a large varicty of expressions
(literary, rl:oclic, social. and political) and through a variety of methods (literary criticism,
hermencutics, history, sociology, and anthropology). It offers opportunities 1o get fully
ntroductory foundational basis of Islam in ficlds that include Qur’aanic studies, Hadith and

Scerah ol Prophet Muhammad (PBUI), Islamic philosophy, and Islamic law, culture and
theology through the textual study of Qur'aan and Sunnzh.

*  To make students understand the relevance and pragmatic significance of Islam in theirlives.
* Tomake leamers comprehend the true spirit of Islam with reference to modernworld,

* To generate a sease of Islamic principles as a code of living that guarantee the effective solutions to
the current challenges ofbeing.

* To provide Basic information about IslamicStudies

* To enhance understanding of the students regarding IslamicCivilization
* Toimprove Students skill to perform prayers and otherworships
* Toenhance the skill of the students for understanding the issues related to faith and religious life.

Conrents

1.Introduction to Qur’aanic Studics T As

1) Basic Concepts of Qur’aan SN E T

2) History of the compilation of Qur'aa SUilenintih e
3) Uloom-ul-Qur’aan uf}’lrk

.:.qul?/afiu’r! 18-1 &Ll-:rlj‘li’)r 286-284.5-1 -"-—ETI/;-JI'I'JJ‘ Iﬁ"'-.! xi{;&fﬁ:guf}_}ﬂ;)uf}_ﬂ&»
it 153-151 =T ey 159 -56.40.33 -32.21 BT A7 Uit 1-1 cA Ty A5 177-63
53:4.7.4"!‘7:20.:-.7&1!14-12.:.&)?!:192 19024 T £UT20 - 1847 2114 - L7

2. Introduction to Hadith RPN P
1) Legal Status of Hadith A P
2) History of the compilation of Hadith Eewef1 AU x
3) Classifications of Hadith (o 2w

7

e
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3. Sirah of the Prophet (PBUH) Hpdre o
1. Significance ol Seerah Studies :é':auﬂl.(-‘-;:’-*’"”

2. Prophetic principles of Character building WU LKe e o2

b’('b N S s ) oyt G E ‘:.;,u—_ll"‘_-}u;h{,r,jr;{,.b,_‘,_,. Dbz asrls =B 2 3 EATKS L6 1t
G aro: L5 s o

4. Islamic Culure & Civilization : W S Sl
1) Basic Concepis of Islamic Civilization rpr’-,f-i?du"
2) Historical evaluation of Islamic Civilization M i St

3) Salient feature of Islamic Civilization .:,L.’r"" ugUJ.._.r_l?dM
1) Islamic Civilization and Contemporarylssucs J'L'-;-'Lw,lu.i:.,r.i?du.rl

AL A i o SaFE e S Lo Na L ypis 'afj'di'n't:'r/ab"vj‘ Lcdd it e s Jif £ iz S
ES N .r:‘l.‘ub/ru!.u/u:r:t‘G;bu:IJl_'e'P-d:btf;D

Pre-Requisite: Nil

Recommended Books

1) Hameed ullahMuhammad, —Emergence ofIslam ,IRL, Islamabad

2) Hameed ullah Muhammad, —Muslim Conduct ofState

3) Hamced ullah Muhammad, _Introduction tolslam

4) Ahmad Hasan, —Principles of Islamic Jurisprudence, Islamic Rescarch Institute, Intemational Islamic
University, Islamabad (1993)

5) Dr.Muhammad Zia-ul-Haq,—Introduction to Al Sharia Al Islamia, Allama Ighal Open University.
Islamabad(2001) :

6) Dr. Muhammad Shahbaz Manj, Teleeemat-e- Islam
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URCG-5122 Ideology and Constitution of Pakistan 2(2-0)

Course Description;

Outline:
¢ Ideology of Pakistan
Ideological rationale with special reference to Sir Syed Ahmed Khan, Allama Muhammad
Igbul and Quaid-e-Azam Muhammad Ali Jinnah,
Two Nation Theory and Factors leading to Muslim separatism.

¢ Constitutional Developments
Salient Feature of the Government of India Act 1935
Salient Feature of Indian | ndependence Act 1947
Objectives Resolution
Sulient Feature of the 1956 Constitution
Developments leading to the abrogation of Constitution of 1956
Salient features of the 1962 Constitution
Causes of failure of the Constitution of 1962
Comparative study of significant features of the Constitution of 1956, 1962 and 1973

* Fundamental rights
* Principles of policy
¢ Federation of Pakistan

President

Parliamemnt

The Federal Government
*  Provinces

Governors

Provincial Assemblies

The Provincial Government
® The Judicature

Supreme Court

High Courts

Federal Shariat Courts

Supreme Judicial Council

Administrative Courts and tribunals
¢ Islamic Provisions in Constitution

* Significant Amendments of Constitution of Pakistan 1973
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Recommended Books:

I. Constitutional and Political History of Pakistan by Hamid Khan

2. Mahmood, Shaukat and Shaukat, Nadeem. Constitution of the Islamic Republic of Pakistan,
3rd re edn. Lahore: Legal Research Centre, 1996.

3. Munir, Muhammad. Constitution of the Islamic Republic of Pakistan: Being a Commentary on
the Constitution of Pakistan, 1973. Lahore, Law Pub., 1975.

4. Rizvi, Syed Shabbar Raza. Constitutional Law of Pakistan: Text, Case Law and Analytical
Commentary. 2nd re edn. Lahore: Vanguard, 2005.

5. The Text of the Constitution of the Islamic Republic of Pakistan, 1973 (as amended).

6. Fundamental Laws of Pakistan by A.K. Brohi
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URCG-5123 Applications of Information Communication Technologies (ICT) 3(2-1)

The caurse introduces students to information and communication technologies and their application
in the workplace. Objectives include basic understanding of computer software, hardware, and
associated technologies. How computers can be used in the workplace, how communications systems
can help boost productivity, and how the Internet technologies can influence the workplace. Students
will get busic understanding of computer software, hardware, and associated technologies. They will
also learn how computers are used in the workplace, how communications systems can help to boost
producivity, and how the Internet technologies can influence the workplace.

Contents
Introduction, Overview of [nformation Technology.

L

2. Hardware: Computer Systems & Components, Storage Devices.

3. Software: Operating Systems, Programming and Application Software.
4. Databases and Information Systems Networks.

5. File Processing Versus Dalabase Maunagement Systems.

6. Data Communication and Networks.

7. Physical Transmission Media & Wireless Transmission Media,

8. Applications of smart phone and usage.

9. The Internet, Browsers and Search Engines.

10 Websites and their types.

1. Email Collaborative Computing and Social Networking,

12. E-Commerce.

13. IT Security and other issues.

14. Cyber Laws and Ethics of using Social media.

15. Use of Microsoft Office tools ( Word, Power Point, Excel) or other similar tools depending on
the vperating system.

16. Other IT tools/software specilic to lield of study ol the students 1f any.

Recommended Book

I. - Discovering Computers 2022: Digital Technology, Data and Devices by Misty E. Vermaat,
Susan L. sebok; 17" edition.

Suggested Books

1. Computing Essentials 2021 by Timothy J. O'Leary and Linda . O'Leary, McGraw Hil) Higher
Education; 26" edition.

2. Computers: Understanding Technology by Fuller, Floyd; Larson, Brian: edition 2018.
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URCG-5124 Entrepreneurship 2(2-0)

This course addresses the unique entrepreneurial experience of conceiving, evaluating, creating,
managing, and potentially selling a business idea. The goal 1s to provide a solid background with
practical application of important concepts applicable to the entrepreneurial environment,
Entrepreneurial discussions regarding the key business areas of finance, accounting, marketing and
management include the creative aspects of entrepreneurship. The course relies on classroom
discussion, participation, the creation of a feasibility plan, and building a business plan to develop a
comprehensive strategy for launching and managing a new venture.

Course Learning Objectives
I. To enhance the ‘entrepreneurial intentions’ of the students by improving their natural
willingness to start a business.
2. To understand the process of entrepreneurship and learn the ways (o manage it by working
mdividually in the class and in the form of groups outside the class © conduct ficld
assignments.

3. To educate the students about the practical underpinnings of the entrepreneurship with the aid
of practical assignments and idea pitching,

Contents
1. Background: What is an Organization, Organizational Resources, Management Functions,
Kinds of Managers, Mintzberg's Managerial Rolcs.
2. Forms of Business Ownership: The Sole proprietorship, Partnership, Joint Stock Company

3. Entrepreneurship: The World of the Entrepreneur, what is an entrepreneur? The Benefits of

Entrepreneurship, The Potential Drawbacks of Entrepreneurship, Behind the Boom: Feeding
the Entrepreneurial Fire.

4. The Challenges of Entrepreneurship: The Cultura} Diversity in Entreprencurship. The
Power of “Small” Business, Putting Failure into Perspective, The Ten Deadly Mistakes of
Entreprencurship, How to Avoid the Pitfalls, Idea Discussions & Selection of student Projects,
Islamic Ethics of Entrepreneurship.

5. Inside the Entrepreneurial Mind: From Ideas to Reality: Creativity, Innovation, and
Entrepreneurship, Creativity ~ Essential to Survival, Creative Thinking, Barriers to Creativity,
How to Enhance Creativity, The Creative Process, Techniques for Improving the Creative
Process, Protecting Your Ideas, Idea Discussions & Selection of student Projects.

6. Products and technology, identification opportunities

Designing a Competitive Business Model and Building a Solid Strategic Plan: Building a
strategic plan, Building a Competitive Advantage, The Strategic Management Process,

Formulate strategic options and select the appropriaie strategies, Discussion about execution
ol Students’ Project.

8. Conducting a Feasibility Analysis and Crafting a Winning Business Plan: Conducting a
Feasibility Analysis, Industry and market feasibility, Porter’s five forces model, Financial
feasibility analysis. Why Develop a Business Plan, The Elements of a Business Plan, What
Lenders and Investors Look for in a Business Plan, Making the Business Plan Presentation.

9. Building a Powerful Marketing Plan: Building a Guerrilla Marketing Plan, Pinpointing the
Target Market, Determining Customer Needs and Wants Through Market Rescurch. Plotting a
Guerrilla Marketing Strategy: How to Build a Competitive Edge, Feed Back & <'iggestions on
Student Project, Islamic Ethics for Entrepreneurial Marketing
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10,

1.

12.

13.

E-Commerce and the Entrepreneur: Factors to Consider before Launching into E-
Commerce, Ten Myths of E-Commerece, Strategies for E-Success, Designing a Killer Web Site,
Tracking Web Results, Ensuring Web Privacy and Security, Feed Back & Suggestions on
Student Project.

Pricing Strategies: Three Potent Forces: Image, Competition, and Value, Pricing Strategies
and Tactics, Pricing Strategies and Methods for Retailers, The Impact of Credit on Pricing

Attracting Venture Capitalist: Projected Financial Statements, Basic Financial Statements,
Ratio Analysis, Interpreting Business Ratios, Breakeven Analysis, Feed Back &Suggestions
on Student Project,

Idea Pitching: Formal presentation, 5-minutes pitch, funding negotiation and launching.

Recommended Texts:

Scarborough, N, M. (2011). Esscntials of entreprencurship and small business management.
Publishing as Prentice Hall, One Lake Street, Upper Saddle River, New Jersey ()7458.

Suggested Readings:

1.

Burstiner, 1. (1989). Small business handbook. Prentice Hall Press.
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URCG-5125 Civics and Community Engagement 2(2-0)

Course Description:
The Civics and Community Engagement course is designed to provide students with an understanding
of the importance of civic participation, culture and cultural diversity, basic foundations of citizenship,
group identities and the role of individuals in creating positive change within their communities. The
course aims at developing students’ knowledge, skills and attitudes necessary for active and responsible
citizenship.
L.earning outcomes
Alter completing this course, students will be able to
* Understand the concepts of civic engagement, community development, and social
responsibility.
*  Understand rights and responsibilities of citizenship
*  Understand cultural diversity in local and global context
* Analyze significance of civic participation in promoting social Justice, equity and democracy.
* Examine the historical and contemporary examples of successful civic and community
engagement initiatives,
* Identify and assess community needs, assets, and challenges to develop effective strategies {or
community improvement.
* CECxplore the cthical implications and dilemmas associated with civic and community
engagement,
* Develop practical skills for effective community organizing, advocacy, and leadership.
* Foster intercultural competence and respect for diversity in community engagement efforts.
* Collaborate with community organizations, stakeholders, and fellow students to design and
implement community-based projects.
* Reflect on personal growth and learning through self-assessment and critical analysis of
community engagement experiences.

Course Content:

Introduction to Civies & Community Engagement

* Overview of the course; Civics & Community Engagement

¢ Definition and importance of civics

* Key concepts in civics: citizenship, democracy, governance, and the rule of law
Rights and respansibilities of citizens

Citizenship and Community Engagement
* Introduction to Active Citizenship: Overview of the Ideas, Concepts, Philosophy and Skills
» Approaches and Methodology for Active Citizenship

Identity, Culture, and Social Harmony
» Concept and Development of Identity, Group identities
» Components of Culture, Cultural pluralism, Multiculturalism, Cultural Ethnocentrism, Cultural
relativism, Understanding cultural diversity, Globalization and Culture, Social Harmony,
+ Religious Diversity (Understanding and affirmation of similarities & differences)
»  Understanding Socio-Political Polarization
* Minorities, Social Inclusion, Affirmative actions

Multi-cultural society and inter-cultural dialogue
* Inter-cultural dialogue (bridging the differences, promoting harmony)
» Promoting intergroup contact/ Dialogue
» Significance of diversity and its impact
* Importance and domains of Inter-cultural dialogue
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Active Citizen: Locally Active, Globally Connected
* Importance of active citizenship at national and global level
*  Understanding community
+ Identification of resources (human, natural and others)
«  Utilization of resources for development (community participation)
* Strategic planning, for development (community linkages and mobilization)

Human rights, constitutionalism and citizens' responsibilities
+ Introduction to Human Rights
» Human rights in constitution of Pakistan
* Public duties and responsibilities
» Constitutionalism and democratic process

Social Institutions, Social Groups, Formal Organizations and Bureaucracy
* Types of Groups, Group identities, Organizations
* Bureaucracy, Weber's model of Bureaucracy
* Role of political parties, interest groups, and non-govermmental organizations

Civic Engagement Strategies

. Grassrools organizing and community mobilization
. Advocacy and lobbying for policy change
. Volunteerism and service-learning opportunitics

Social issues/Problems of Pakistan
»  Overview of major social issues of Pakistani society

Social Action Project

Recommended Books:

. Kennedy. J. K., & Brunold, A. (2016). Regional context and Citizenship cducation in Asia
and Europe. New Yourk: Routledge, Falmer.

2. Henslin, Jumes M. (2018). Essentials of Sociology: A Down to Earth Approuach (13" ed.).
New York: Pearson Education

3. Macionis, J. J., & Gerber, M.L. (2020). Sociology. New York: Pearson Education

Reference Books:

I. Glencoe McGraw-Hill. (n.d.). Civics Today: Citizenship, Economics, and Youth.

Magleby, D. B., Light, P. C., & Nemacheck, C. L. (2020). Government by the People (16th

ed.). Pearson.

3. Sirianni, C., & Friedland, L. (2005). The Civic Renewal Movement: Community-Building
and Democracy in the United States. Kettering Foundation Press.

4. Bloemraad, L. (2006). Becoming a Citizen: Incorporating Immigrants and Refugees in the
United States and Canada. University of California Press.

5. Kuyek, J. (2007). Community Organizing: Theory and Practice. Fernwood Publishing.

6. DeKieffer, D. E. (2010). The Citizen's Guide to Lobbying Congress. TheCapitol.Net.

7. Rybacki, K. C., & Rybacki, D. J. (2021). Advocacy and Opposition: An Introduction 1o
Argumentation (8th ed.). Routledge.

8. Kretzmann, J.P., & McKnight, J. L. (1993). Building Communities from the Inside Out: A
Path Towards Finding and Mobilizing a Community's Assets. ACTA Publications.

9. Patterson, T. E. (2005). Engaging the Public: How Government and the Media Can
Reinvigorate American Demacracy. Oxford University Press.

10. Love, N. 8., & Mattern, M. (2005). Doing Democracy: Activist Art and Cultural Politics.
SUNY Press.

~
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URCG-5128 Pakistan Studies 2(2-0)

This course is designed to provide students with a comprehensive exploration of Pakistan's identity,
spanning geographical, historical and cultural dimensions. It delves into the diverse landscape, ancient
civilizations, and rich cultural heritage that define Pakistan. Moreover, it examines the socio-cultural
and political transformations in Pakistan over time including democratic transitions and military
interventions. The aim of this course is to inculcate in students a nuanced understanding of Pakistan’s
past, present, and potential future trajectories, enabling them to critically evaluate the complex
dynamics shaping the nation’'s development,

Course Learning Qutcomes

By the end of this course, student will be able to:

Have enhanced knowledge of the geographical, historical and political aspects of Pakistan.

.
2. Understand the society and cuitural of Pakistan.
3. Understand and explain the scio-economics developments in Pakistan.
4. Explore contemporary issues and challenges faced by Pakistan and their implications for the
future,
Contents

1. Introduction to Pakistan:
*  Geographical location and significance.
* Historical background: Ancient civilizations in the region.
* Factors leading to the creation of Pakistan

2. Political History of Pakistan:
» Formative phase
* Military interventions and democratic transitions.

3. Geography of Pakistan:
* Physiography: Mountains, plains, plateaus, deserts, valleys and coastal areas.
* River system: Indus river and its tributaries:
» Climatic regions of Pakistan.

4. Society and Culture of Pakistan:
* Socio- cultural diversity,
* Language and literature of Pakistan.

5. Economics Development of Pakistan:
¢ Agriculture and industrial sectors of Pakistan.
* Economic challenges of Pakistan,

6. Contemporary Issues:
* Foreign relations of Pakistan.
» Security challenges: terrorism, extremism, regional conflicts.
* Environmental problems and sustainable development (SDGs).
» Media and social change,
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SUGGESTED READING MATERIALS

|
2
3.
4
5.
6
7
8

9.

10,
b
12,
13
14,

15.

16,
17.
18.
19,
20.

. *Jinnah of Pakistan” by Stanley Wolpert

. “The sole Spokesman: Jinnah, the Muslim League, and the Demand for Pakistan” by Ayesha Jalal
. “The struggle for Pakistan” by Ishtiag Hussain Qureshi

. “Pakistan, the Formative Phase, 1857-1948” by Khalid B. Sayeed

“Pakistan Studies: A Book of Readings” by Sikandar Hayat

- “Constitutional and Political History of Pakistan” by Hamid Khan
. “Trek to Pakistan™ by Ahmad Saeed and Kh. Mansur Sarwar
. “Pakistan: A Modem History” by lan Talbot

“Politics in Pakistan: The Nature and Direction of Change” by Khalid B. Sayeed
“Physical Geography of Pakistan” by Umar Jahangir

- “A Geography of Pakistan: Environment, peo le, and Economy™” by Fazle Karim Khan
grapny peop y© by

“Pakistan’s Foreign Policy: An Ilistorical Analysis™ by S.M., Burke

“Separatism in East Pakistan™ by Rizwan Ullah Kokab

“Being Puakistani: Society, Culture and the Arts” by Raza Rumi

“Pakistani’s Culture Heritage: Socio-Economic and Technological Aspects” edited by Abdul
Jabbar Khan

“Language and Politics in Pakistan™ by Tariq Rahman

Sociology™ by Horton and 1lunt

“Pakistan in the Twentieth Century: A Political History™ by Lawrence Ziring

“Economic Development of Pakistan” by Ishrat Husain

“Issues in Pakistan's Economy™ by S. Zaidi
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PICS-5116 Chinese Language 2(2-0)

This course is designed to help learners achicve a foundational to lower-intermediate level in Mandarin Chincse,
integrating both HSK 1 and HSK 2 Standard Courses. The focus is on developing practical language skills for
real-life communication. Students will gain proficiency in listening, speaking, reading, and writing by leaming
commonly used vocabulary, grammatical structures, and sentence patterns. The course adopts a topic-based
approach, making the content engaging and easy to relate to daily situations. By the end of the course, learners
will be able to handle simple interactions and express basic ideas in Chinese. This course brief clearly outlines

the course's objectives, approach, and expected outcomes, providing a concise overview of what learners can
expect o achieve.

Contents
HSK 1 - HSK 2 (20 Lessans)

Grecetings and Introductions, Numbers and Family Members
Dates, Days, and Time, Learning Chinese and Asking Locations
Jobs and Hobbies, Weather and Food

Shopping and Asking Prices, Transportation and Directions
Describing People and Actions

Daily Conversations and Integration

Daily Life and Time Expressions

Places and Getting Around

Shapping and Health

10. Talking About Past Expericnees

11. School Life and Exams

12. Making Comparisons and Describing Abilities

13. Appointments and Invitation

14, Feelings and Personal Preferences

15. Narrating Past Events

16. Practical Dialogues and Communication

e A R

Note:

¢ The Vocabulary Coverage in HSK 1 course is approximately 150 words includes basic nouns, verbs,

pronouns, question words, and daily expressions (e.g., #1137, 11181, i§, &2, T, fa, L, 12, 23,

© The Vocabulary Coverage in HSK 2 course is approximately 150 words (Total 300 with HSK 1} includes
extended verbs, adjectives, time CXpIcssions, comparative Structures, and more conversational

vocabulary (c.g., ATLA, B4, AL, b, BT, %, —i2).

Recommended Texts

I. Jiang, L. (2014). HSK Standard Course 1. Beijing Language and Culture University Press.
2. hang L. (2014). HSK Standard Course 2. Beijing Language and Culture University Press.

Suggested Readings
1. HSK I & 2 Official Vocabulary List — Hanban -

2. HSK I & 2 WWorkbook and Listening Audio — BLCU Press
3. Online Resowrces: HSKPractice.com, Du Chinese, Chairman's Bao
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ARAB-5109 Arabic Language 2(2-0)
4yl dill

This course is designed to develop students’ oral proficiency in Arabic, enabling them to communicate

confidently and effectively in diverse real-life contexts. Emphasis is placed on enhancing fluency, clarity, and

appropriateness in spoken Arabic across both social and academic situations. Students will cligage in activities

focused on active listening, appropriate responses, asking and answering questions, expressing ideas and
opinions, and understanding cultural nuances in communication,

The course incorporates a range of communicative strategies, including role-playing, pair and group
discussions, the use of situational dialogues, and interactive speaking cxercises. Attention will also be given to
vocabulary enrichment, accurate pronunciation, proper intonation, and nonverbal communication. By the end

of the course, students are expected to demonsirate improved conversational competence and increascd
confidence in spoken Arabic,
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ECON-5118 Mathematical Economics 2(2+0)

The course is intended for students who are wishing to obtain knowledge of mathematical techniques suitable
for economic analysis. [t assumes very little prerequisite knowledge. The approach is informal and aims to show
students how to do and apply the mathematics practically. Economic applications are considered although this

course aims to teach the mathematics rather than the economics. Topics include basic algebra, simple finance,
calculus and matrix algebra,

Contents

Economic Applications of Graphs and Equations: Isocost Lines, Supply and Demand Analysis
Income Determination Models, IS-LM Analysis

Uses of the Derivative in Mathematics and Economics: Increasing and Decreasing Functions
Concavity and Convexity

Relative Extrema, Inflection Points, Optimization of Functions

Successive-Derivative Test for Optimization, Marginal Concepis

Optimizing Economic Functions, Relationship among Total

Marginal, and Average Concepts

Calculus of Multivariable Functions in Economics: Marginal Productivity

Income Determination, Multipliers and Comparative Statics

Income and Cross Price Elasticities of Demand, Differentials and Incremental Changes

12 Optimization of Multivariable Functions in Economics

13 Constrained Optimization of Multivariable Functions in Economics

14 Homogencous Production Functions, Returns to Scale

I5 Optimization of Cobb-Douglas Production Functions

16 Optimization of Constant Elasticity of Substitution Production Functions

O ~) & Lbh o W I —

—— D
—_—

Recommended Texts

1. Dowling, E.T. (2001). Introduction to mathematical economists, Schaum's Owtline Series (3" ¢d.). New
York: McGraw Hill Publishing Company.

2. Weber, E.J. (1976). Mathematical analvsis, business and economic application (latest ed.). New York:
Harper and Row Publishers.
Suggested Readings

1. Chiang, A.C. and Wainwright, K. (2005). Fundamental methods of mathematical economics (4" ed.). New
York: McGraw Hill Publishing Company.

Frank, B.N. (1993). Applied mathematics Jor business, economic and social sciences (4™ ed.). New York:
McGraw Hill Publishing Company.

!\J

—
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EDUC-511¢ Teaching Mathematics 2(2-0)

This course focuses on the principles, methods, and strategies for effectively teaching mathematics at various
cducational levels. It covers lesson planning, usc of teaching aids, assessment techniques, and approaches to

make math engaging and understandable. Emphasis is placed on problem-solving, conceptual understanding,
and adapting instruction to diverse learners.

Contents
Unit 1: Aims and Objectives of Teaching Mathematics

Definition and Meanings of mathematics

Brief history of Mathematics

Mathematics in relation with other subjects

Need and importance of teaching of mathematics

-hbdl\.):—'

Unit 2: Methods of Teaching Mathematics

Inductive and Deductive Method
Dogmatic and Lecture

Analytic and Synthetic Method
Heunstic and Project Method
Problem Solving Method

po B e

Unit 3: Measuring Achievements in Mathematics

10. Assessment, Testing and Evaluation
11. Types of Assessment, tests and Evaluation
12. Preparation of different type of tests in Mathematics

Unit 4: Planning Mathematics Learning

13. Lesson planning.
I4. Qualities of good lesson plan.
15. Development of model lesson plans.

Recommended Text:

1. Fauvel, ], & leremy G., (2016). The History of Mathematics: A Reader: London: Macmillan Press Lid

Suggested Readings:

I. Muthukumar, V. (2015). Teaching of Science. Bharathidasan University, Tiruchirapplii. Retrieved from
https://www.pdfdrive.com/

2. Jourdain, P. E. (2018). The Nature of Mathematics. Courier Corporation
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INTR-5101 Introduction to International Relations 2(2-0)

This course provides a comprehensive introduction to international relations, focusing in particular on its origins
and historical cvolution, its key concepts, major theoretical frameworks, main actors and institutions, the global
architecture of power, and its dynamic nature in the process of globalization. More specifically, the course

introduces concepts of power, statecraft, diplomacy, foreign policy, political cconomy and international security,
and examines the cvolution of international relations as a subject.

Contents

IR as an academic ficld
Realism, Liberalism, Marxism
Relevance to Current Issues
US, Russia and Rise of China
Development of the International System
History of state development {City State to Empircs)
Westphalia and Emergence of State sysicm
Industrial revolution and French Revolution
World War I & World War II

. Cold War and Post-Cold War

. States and Other Actors

. Sovereignty and Nationalism

. Globalization

. Foreign Policy

Voo NS Lo —
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Recommended Texts:

1. Devetak, R. (2011). An Introduction to International Relations. Cambridge University Press.

2. Baylis, J., Smith, 8. & Owens, P, (2004). The globalization of World Politics: An Introduction 1o
Imternational Relations. Qxford University Press.

Suggested Readings:

I. Jackson, R., George, S. (2016). An Introduction to International Relations: Theories and Approaches
Oxford University Press.

2. Calvocoressi, P. (2008). World Politics since 1945. Routledge.
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MATH-5101 Calculus-1 1(3-0)

Calculus is the mathematical study of continuous change. If quantities are continually changing, we need
calculus to study what is going on. Calculus is concerned with comparing quantities which vary in a non-lincar
way. Itis used extensively in science & engineering, since many of the things we are studying (like velocity,
acceleration, current in a circuit) do not behave in a simple, lincar fashion. Calculus has two major
branches, differential calculus (Calculus-1) & integral calculus (Calculus-II); the former concems instantaneous
rates of change, & the slopes of curves, while integral calculus concerns accumulation of quantities, & areas
under or between curves. This is the first course of the sequence, Calculus-1, 11 & IT1, serving as the foundation
of advanced subjects in all arcas of mathematics. The sequence, cqually, emphasizes basic concepts & skills
needed for mathematical manipulation. It focuses on the study of functions of a single variable. Calcutus-} is an
ntroduction to differential & integral calculus: the study of change.

Contents

I Functions: Functions & their graphs, combining functions, Shifting and Scaling Graphs, Trigonometric

functions, Exponential function, Inverse function and logarithmic, Rates of change & tangents to curves.

Limit and Continuity: Limit of a function & limit laws, the precise definition of a limit One-sided limits,

continuity, Limits involving infinity; asymptotes of graphs

3 Derivatives: tangents Lines & derivative at a point, the derivative as a function Differentiation rules, the
derivative as a rate of change, Derivatives of trigonometric functions, Chain rule, implicit differentiation,
Derivative of inverse functions and logarithms, inverse trigonometric functions. Related rates, linearization
& differentials, higher derivatives

4 Applications of derivatives: cxtreme values of functions, Rolls' theorem, the mean value theorem,
Monotenic functions & the first derivative test, Convexity, point of inflection & second derivative test,
Concavity & curve sketching, Indeterminate forms & L'Hépital's rule, Applied optimization,
Antiderivatives,

5 Integrals: area & estimating with finite sums, sigma notation & limits of finite sums, definite integral, the

fundamental theorem of caleulus, Indefinite integrals & the definite integral and the substitution and area
between curves

2

Recommended Texts

1. Thomas, G.B., Weir, M. D., & Hass J. R, (2014). Thomas' caleulus: single variable (13" ed./Latest).
London:; Pearson.

2. Stewart, J. (2015).Caleulus (8" ed. /Latest). Boston: Cengage Leaming.

Suggested Readings

I. Anton, H, Bivens 1. C., & Davis, S. (2016). Calculus (11" ed. /Latest). New York: Wiley.

2. Goldstein, L. J., Lay, D. C., Schneider, D. 1,& Asmar, N. H. (2017).Caleulus & its applications(14™ cd.).
London: Pcarson.

3. Larson, R., & Edwards, B. H. (2013). Calculus (10" ed. /Latest). New York: Brooks Cole.

e
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MATH-5102 Calculus-1I 3(3-0)

This is the second course of the basic sequence Calculus serving as the foundation of advanced subjects in all
areas of mathematics. The sequence, equally, emphasizes basic concepts & skills necded for mathematical
manipulation. As continuation of Calculus-I, it focuses on the study of functions of a single variable. This Core
Curriculum course 1s designed te meet the following four leaming goals: Students will construct and cvaluate
logical arguments. Students will apply and adapt a varicty of appropriate strategics to solve mathematical
problems. Students will recognize and apply mathematics in contexts outside of mathematics. Students will
organize and consolidatc mathematical thinking through written and oral communication. Students will
integrate transcendental functions, including logarithms, exponential, trigonometry and inverse trigonometric,
hyperbolic and inverse hyperbolic functions, apply methods of integration, such as algebraic substitution,
trigonometric substitution, partial fractions, integration by parts, and use a table of intcgrals, solve limit
problems involving indeterminate forms with La'Hopital's Rule and convert parametric representation of curves

lo rectangular coordinates, represent a curve using polar coordinates, and integrate functions expressed in polar
coordinates.

Contents

I Applications of definite integrals: volumes using cross-sections, Volumes using cylindrical shells, arc

length, Areas of surfaces of revolution

Transcendental functions: Inverse functions & their derivatives, Natural logarithms, exponential functions,

Inverse trigonometric functions, hyperbolic functions, related rates of Growth.

3 Techniques of integration:
Using Basic Intcgration Formulas, Integration by Parts, Trigonometric Integrals, Trigonometric
Substitutions, Integration of Rational Functions by Partial Fractions,Integral Tables & Computer Algebra
Systems, Numerical Integration, Improper Integrals

4 Infinite Sequences and Series:
Sequences, Infinite Series, The Integral Test, Comparison Tests, Absolute Convergence, The Ratio & Root
Tests, Alternating Seriecs & Conditional Convergence, Power Series, Taylor & Maclaurin Series,
Convergence of Taylor Series, The Binomial Secries & Applications of Taylor Series

5 Parametric equations and Polar Coerdinates:
Parametrizations of Plane Curves, Calculus with Parametric Curves, Polar Coordinates, Graphing Polar
Coordinate Equations, Areas & Lengths in Polar Coordinates, Conic Sections, Conics in Polar Coordinates.

jie

Pre-requisite: Calculus-1
Recommended Texts

I Thomas, G. B., Weir, M. D., & Hass, }. R. (2014). Thomas ' calculus: single variable (13" ed. /Latest).
London: Pearson.

2 Stewart, J. (2012). Calculus, (8" ed. /Latest). New York: Cengage Learning.

Suggested Readings

I Anton, H., Bivens, 1. C., & Davis, S. (2016). Calculus, (11" ed. /Latest). New York: Wiley.

2 Goldstein, L. J., Lay, D. C,, Schncider, D. 1., & Asmar, N. H. (2017). Calculus &its applications (14" ¢d.).
London: Pearson.

3 Larson, R., & Edwards, B. H. (2013). Caleulus (10" ed. /Latest). New York: Brooks Cole.

/
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MATH-5103 Discrete Mathematics 33+

This is an introductory course in discrete mathematics, Discrete Mathematics is study of distinct, un-related
topics of mathematics; it embraces topics from carly stages of mathematical development & recent additions to
the discipline as well. Itis the study of mathematical structures that are fundamentally discrete rather
than continuous. In contrast to real numbers that have the property of varying “smoothly"”, the objects studicd
in discrelc mathematics, such as integers, graphs, & statements in logic. The goal of this course is to introduce
students to ideas and techniques from discrete mathematics that are widely used in science and engineering.
This course teaches the students techniques in how to think logically and mathematically and apply these
techniques in solving problems. To achieve this goal, students will lecarn logic and proof, sets, functions, as well
as algorithms and mathematical reasoning. Key topics involving relations, graphs, trees, and formal languages
and computability are covered in this course. The present course restricts only to counting methods, relations &

graphs. The objective of the course is to inculcate in the students the skills that are necessary for decision making
in non-continuous situations.

Contents

Counting methods: Basic methods: product
Inclusion-exclusion formulae

Mathematical Induction

Permutations & combinations

Recurrence relations & their solutions

Generating functions

Double counting & its applications

Pigeonhole principle & its applications

Relations: Binary relations, n-ary Relations, closures of relations
Composition of relations, inverse relation

Graphs: Graph terminology

Representation of graphs

Graphs isomorphism

Algebraic methods: the incidence matrix, connectivity
Eulerian & Hamiltonian paths, shortest path problem

16 Trees & spanning trees, Complete graphs & bivalent praphs

V20 -~ O B ) e
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Recommended Texts

1. Rosen, K.H. (2012). Discrete mathematics & its applications, New York: The McGraw-Hill Companices,
Inc.

Chartr, G., & Zhang, P. (2012). A first course in graph theory. New York: Dover Publications, Inc.

[0

Suggested Readings
L. Tucker, A. (2002). dpplied combinatorics. New York: John Wiley & Sons.

2. Diestel, R. (2010). Graph theory (4" ed.). New York: Springer- Verlag
3. Brigs, N. L. (2003). Discrete mathematics. Oxford: Oxford University Press.
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MATH-5104 Calculus-II 3(3-0)

This is the third course of the basic sequence Calculus-1, It & 111, serving as the foundation of advanced subjects
in all arcas of mathematics. It focuses on the study of functions of a multivariable. The main focus of the course
is to the study of multiple integrals in different coordinate systems & their applications. Moreover, a briefl
introduction to vector calculus will also be presented.

Comtents

1 Vectors and the geometry of space:
Three-dimensional Coordinate System, Vectors, The dot product, The cross product, Lines & planes in
space, Cylinder & Quadric surfaces,

2 Vector valued functions and Motion in space:
Curves in space and their tangents, Derivatives & integrals of vector functions, Arc length & Curvature,
Motion in space, Velocity & Acceleration, Tangential & Normal Components of Acceleration, Velocity &
Acceleration in Polar Coordinates

3 Functions of several variables: limits, Continuity & partial derivatives, The Chain rule, directional
derivatives & the gradient vector, Maximum & minimum values, optimization problems, Lagrange
Multipliers

4 Muliple integrals: Double integrals over rectangles & iterated integrals, Double integrals over general
regions, Double integrals in polar coordinates, Triple integrals in rectangular, cylindrical & spherical
coordinates, Applications of double & triple integrals, Change of variables in multiple integrals

5 Vector calculus: Vector fields, line integrals, The fundamental theorem of Line Integrals
Green's theorem, Curl & divergence, Surface integrals over scalar & vector fields
Divergence theorem, Stokes' theorem

Pre-requisite: Calcilus-iI
Recommended Texts

). Thomas, G. B., Weir, M.D., & Hass J.R. (2014). Thomas ' Calculus: multivariable (13" cd. /Latest). London:
Pearson.

2. Stewart, J. (2015). Calculus (8" ed. /Latest). New York: Cengage Learning.
Stuggested Readings
1. Anton, H., Bivens, 1. C., & Davis, S. (2016). Calculus (11" ed. {Latest). New York: Wiley.

2. Goldstein, L. J., Lay, D. C., Schneider, D. I., & Asmar, N. H. (2017). Calculus & its applications (14" cd.
(Latest). London: Pearson.

3. Larson, R., & Edwards, B. H. (2013). Calcufus (10 ed. {Latest). New York: Brooks Cole.
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MATH-5105 Abstract Algebra 3(3-0)

This course is an introduction to group theory, one of the three main branches of pure mathematics. Group
theory is the study of groups. Group theory is one of the great simplifying and unifying idecas in modem
mathematics. It was introduced in order to understand the solutions to polynomial equations, but only in the last
one hundred years has its full significance, as a mathematical formulation of symmetry, been understood. It
plays a role in our understanding of fundamental particles, the structure of crystal lattices and the geometry of
molecules. In this course, we will begin by defining the axioms satisfied by groups and begin to develop basic
group theory by reference to some elementary examples. We will analyze the structure of 'small’ finite groups,
and examine examples arising as groups of permutations of a set, symmetrics of regular polygons and regular
solids, and groups of matrices. We will develop the notions of homemorphism, normal subgroups and quotient
groups and study the First Isomorphism Theorem and its application.

Contents

Groups, definition & examples of groups, elementary properties of Eroups
Finite & Infinite Groups, Order of element of a group & related results
Subgroups, cxamples of subgroup, subgroup tests, subgroup gencrated by set
Cyclic groups, properties of cyclic groups

Classification of subgroups of cyclic groups

Coscts decomposition of a group, propertics of cosets

Conjugate elements & conjugacy classes, Lagrange’s theorem & its conscquences
Centralizer of a subset of a group, normalizer of a subset of a group

Center of group definition & examples

10" Normal Subgroups, factor groups, application of factor groups

11 Permutations & Permutation groups, definition & cxamples

12 Homomorphism of groups, properties of Homomorphisms

13 Fundamental theorem of homomorphism

14 Isomorphism theorems, properties of Isomorphisms & Cayley's theorem

I5 Endomorphism & automorphisms of groups, Commutator subgroups

16 External & Internal direct products, definition & examples

17 Rings: Definition, examples

18 Examples of non-commutative rings, Polynomial rings

19 Matrix rings. Units, zero-divisors

20 Nilpotent, idempotents. Subrings, Ideals, Maximal & prime Ideals,

D08 ) Oy U a1 —

Recommended Texts
I. Gallian, J.A. (2017). Contemporary abstract algebra (9" ed.). New York: Brooks/Cole.

2. Malik, D. S., Mordeson, J. N. & Sen, MK, {(1997). Fundamentals of abstract algebra. New York:
WCB/McGraw-Hill,

Suggested Readings

1. Roman, 8. (2012). Fundamentais of group theory (1* ed.). Bascl: Birkhiuser.
2. Rose, H. E. (2006). 4 course on finite groups (1* ed.). London: Springer-Verlag,

Fraleigh, 1.B. (2003). A first conrse in abstract aigebra (7™ ed.). Boston: Addison-Wesley Publishing
Company.
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MATH-5106 ’ Vector & Tensor Analysis 3(3-0)

This course is designed primarily for those students taking courses in mathematics. Veetor and tensor algebra
have in recent years become basic part of fundamental mathematical background required of those in
enginecring, sciences and allied disciplines. It is said that vector and tensor analysis is a natural aid in forming
mental pictures of physical and geometrical ideas. A most rewarding language and mode of thought for the
physical sciences. The focus, therefore, is to impart useful skills on the students in order 1o enhance their
Mathematical ability in applying vector technique to solve problems in applied sciences and 1o equip them with
necessary skill required to cope with higher levels courses in related subjects. Topics to be covered in this course
include, basic vector 2 algebra, coordinate bases, gradient, divergence, and curl, Green’s, Gauss’ and Stokes’
theorems. The metric tensor, Christoffel symbols and Riemann curvature tensor. Applications will be drawn
{rom differential geometry, continuum mechanics, electromagnetism, general relativity theory.

Contents

Vector Analysis: Scalar triple product with applications
Vector triple product with applications
Gradient of a scalar function

Divergence of vector functions

Curl of vector functions

Application of the del operator
Curvilinear coordinates

Coordinates surfaces

Cartesian Tensors: Summation convention
10 Transformation equations

11 Orthogonally conditions

12 Kronecker delta & Levi-civita symbol

13 Tensors of different ranks

14 Symumetric & anti symmetric tensors

15 Related theorems

16 Application to Vector Analysis

GO~ ™ L b W N —
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Reconmmended Texts
I. Shah, N.A. (2015). Vector & tenser analysis. Lahore; Itmi Ketab Khana.
2. Spiegel, M.R. (2016). Vector & Introduction to tensor analysis. New York: McGraw Hill.
3. Yousuf, 5.M. (1988). Elementary Vector analysis. Lahore: lmi Ketab Khana.

Suggested Readings

1. Young, E.C. (1993). Vector & tensor analysis. New York: Marcel Dekker, Inc.
2. Brand, L. (2006). Vector analysis, New York: Dover Publications.
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MATH-5107 Linear Algebra 3(3-0y

Linear algebra is the study of linear systems of equations, vector spaces, and linear transformations. Solving
systems of lincar cquations is a basic tool of many mathematical procedures used for solving problems in scicnce
and engineering. Lincar Algebra plays a significant role in many arcas of mathematics, statistics, engineering,
the natural sciences, and the computer sciences. It provides a foundation of important mathematical ideas that
will help students be successful in future coursework. The main objective of this course is to help students to
learn in rigorous manner, the tools & methods essential for studying the solution spaces of problems in
mathematics and in other fields& develop mathematical skills needed to apply these to the problems arising
within their field of study and to various real-world probiems. The student will become compelent in solving
linear equations, performing matrix algebra, calculating determinants, finding eigenvalues & eigenvectors and
the student will come 10 understand a matrix as a linear transformation relative to a basis of a vector space,

Contents

Representation of linear equations in matrix form

Solution of linear system, Gauss-Jordan & Gaussian elimination method
Vector space, definition, examples & properties

Subspaces, Linear combination & spanning set

Linearly Dependent & Linearly Independent sets

Bascs & dimension of a vector space

Intersections, sums & direct sums of subspaces, Quotient Spaces, Change of basis
Linear transformation, Rank & Nullity of linear transformation

Matrix of linear transformations

10 Eigen values & eigen vectors, Dual spaces

11 Inner product Spaces with properties, Projection

12 Cauchy inequality

13 Orthogonal & orthonormal basis

14 Gram Schmidt process & diagonalization

=R - I B A R

Recommended Texis

1. Dar, K.H. (2007). Linear algebra (1* ed.). Karachi: The Carwan Book House.
2. Kolman, B.,& Hill, D. R. (2005). Introductory lincar algebra (8" ed.). London: Pearson/Prentice Hall.

Suggested Readings

1. Chemey, D., Denton, T., Thomas, R., & Waldron, A. (2013). Linear algebra (1* ed.). California: Davis.

Anton, H., & Rorres, C. (2014). Elementary linear algebra: applications version (11" ed.). New York: John
Wiley & Sons.

3. Grossman, S. 1. (2004). Elementary linear algebra (5" ed.). New York: Cengage Learning.

/ /
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MATH-5108 Fundamenta! of Mechanics 3(3-0)

This course shall assume background in calculus. This course introduces the fundamental principles in
mechanics. Structural design applications of a variety of problems are developed throughout the course using
exanples that elucidate the theory of mechanics. It emphasizes on the laws of friction, equilibrium, center of
gravity & harmonic & orbital motion. The objectives of the course are to develop better understanding of key
concepts concerning scalar and vector ficlds learned previously in Multivariable Calculus courses, 1o gain
deeper knowledge of multivariate differentiation operations such as Gradient, Divergent and Curl, master the
Integral Theorems at the core of Vector Analysis: the Stokes (Greens”) Theorem and the Divergence (Gauss’)
Theorem and to learn the utility of Vector Analysis by learning its relevance to Maxwell’s equations describing
the dynamics of electric and magnetic fields. In this course, students are prepared for further study in the relevant
technological disciplines and more advanced mathematics courses.

Contents

I Mechanics: Composition & resolution of co-planar forces, Moments

2 Couples & conditions of equilibrium under the action of co-planar forces
3 Frictional forces, Laws of friction

Equilibrium of bodies on rough surfaces

Principle of virtual work & related problems

Center of gravity, Center of mass of various bodies
Kinematics of a particle in Cartesian & polar co-ordinates
Linear & angular velocity

9 Rectilinear motion with uniform & variable acceleration
10 Simple harmonic motion

11 Projectile tmotion

00 =1 & h I

Recomniended Texts

1. Munawar, H., Saeed, S.M., & Ahmed, C.B. (2016). Elementary vector analysis. Lahore: The Caravan Book
House.

2. Ghori, Q.K. (2015). Mechanics. West Pakistan Publishing Company, Lahore:

Suggested Readings

1. Spiegel, M. R,, Lipschutz, S., & Spellman, D. (2009). Schaum's outline vector analysis (2™ ed.). New
York: McGraw-Hill Education.

Brand, L. (2006). Vector analysis. New York: Dover Publications.
3. Yousuf, S.M. (1988). Fector analysis. Lahore: Ilmi Ketab Khana.

[ E)
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MATH-5109 Number Theory 3(3-0)

Number theory (or arithmetic or higher arithmetic in older usage) is a branch of purc mathematics devoted
primarily to the study of the integers & integer-valued functions. Integers can be considered cither in themselves
or as solutions to equations (Diophantine geometry). There are two subfields of number theory. One is Analytical
Number Theory and other is Algebraic number theory. The focus of the course is on study of the fundamental
propertics of integers & develops ability to prove basic theorems. The specific objectives include study of
division algorithm, prime numbers & their distributions, Diophantine equations & the theory of congruences.
Students will lcarn about the arithmetic of algebraic number fields. They will leamn to prove theorems about
integral bases, & about unique factorization into ideals. They will learn to calculate class numbers, & to use the
theory to solve simple Diophantine equations,

Contents

Divisibility

Euclid’s theorem

Linear Diophantine Equation

Greatest common divisor and least common multiple
Congruences, Elementary properties

Residue classes & Euler’s function

Linear congruence & congruence of higher degree
The theorems of Fermat

Euler & Wilson theorem

10 Cryptology, character Ciphers

11 Primitive roots & indices

12 Integers belonging to a given exponent

13 Quadratic Residues

14 Legendre symbol

15 Law of quadratic reciprocity, The Jacobi symbol
16 Number-Theoretic Functions

17 Mobius function

G~ & h B W D —

o

Recommended Texts

1. Rosen, K.H. (2000). Elementary munber theory & its applications. (4% ed.). Boston: Addison-Wesley.

2. Apostal, TM. (2010). Introduction to analvtic muber theory (3" ed.). New York: Springer.

Suggested Readings

1. Leveque, W.1. (2002). Topics in number theory, Volumes 1 & 11 New York: Dover Baoks.
2. Burton, D.M. (2007). Elementary number theory. New York: McGraw-Hill.

&
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MATH-5110 Ordinary Differential Equations 3(3-0)

This course mtroduces the theory, solution, & application of ordinary differential equations. Topics discussed
in the coursc include methods of solving first-order differential cquations, existence & uniqueness theorems,
second-order linear equations, power series solutions, higher-order linear equations, systems of equations, non-
linear cquations, Sturm-Liouville theory, & applications. The relationship between differential cquations &
lincar algebra is emphasized in this course. An introduction to numerical solutions is also provided. Applications
of differential equations in physics, engineering, biology, & economics are presented. The goal of this course is
to provide the student with an understanding of the solutions & applications of ordinary differential equations.

The course serves as an introduction to both nonlinear differential equations & provides a prerequisite for further
study in those areas.

Contents

Introduction to differential equations: Preliminaries & classification of differential equations
Verification of solution, existence of unique solutions, introduction to initial value problems
Basic concepts, formation & solution of first order ordinary differential equations

Separable equations, linear equations, integrating factors, Exact Equations

Solution of nonlinear first order differential equations by substitution, Homogeneous Equations,
Bernoulli equation, Ricaati’s equation & Clairaut equation

Modeling with first-order ODEs: Linear models, Nonlinear models

Initial value & boundary value problems

Homogeneous & non-homogeneous linear higher order ODEs & their solutions, Wronskian,
10 Reduction of order, homogeneous equations with constant coefficients,

11 Nonhomogencous equations, undetermined coefficients method, Superposition principle

12 Annihilator approach, variation of parameters, Cauchy-Euler equation,

13 Solving system of linear differcntial equations by elimination

14 Solution of nonlinear differential equations

o0~ OhoLh B W b e

Recommended Texts

I Boyce, W. E., & Diprima, R. C. (2012). Elementary differential equations & boundary value problems (10%
ed.) USA: John Wiley & Sons.

2 Zill, D.G.,, & Michael, R. (2009) Differential equations with boundary-value problems (5" ed.) New York:
Brooks/Cole.
Suggested Readings

1 Amold, V. 1. (1991). Ordinary differential equations (3 ed.). New York: Springer.
2 Apostol, T. (1969). Multi variable calculus &linear algebra (2™ ed.). New York: John Wiley & sons.
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List of Interdisciplinary/Allied Courses



CMPC-5201 Programming Fundamentals

This course provides fundamental concepts of programming to freshmen. The courses is prerequisite to many
other courses, therefore, students are strongly advised to cover all contents and try to achieve CLOs to the
maximum possible level. The course may be taught as language independent. Further, it is up to the university

to choose any language for the practical/Lab purpose but that must be latest and market oriented.

Contents

10
11,
12,
13.
14.
15.

Introduction to problem solving, a brief review of Von-Neumann architecture
Introduction 10 programming, role of compiler and linker
Introduction to algorithms, basic data types and variables
Input/output constructs, arithmetic

Comparison and logical operators

Conditional statements and execution flow for conditional statements
Repetitive statements and execution flow for repetitive statements
Lists and their memiory organization, multidimensional lists
Introduction to modular programming

Function definition and calling

Stack rolling and unrolling

String and string operations

Pointers/references

Static and dynamic memory allocation

File I/0 operations.

Recommended Texis:

1. Object Oriented Programming in C-++ latest edition by Robert Lafore

2. Starting Out with Programming Logic and Design: latest edition by Tony Gaddis.

3. The C Programming Language, 2nd Edition by Brian W. Kernighan, Dennis M. Ritchie.
Suggested Readings:

1. C++ How to Program latest Edition by Paul Deitel and Harvey Deitel

-

Problem Solving and Program Design in C++, latest Edition by Jeri R. Hanly& Elliot B. Koffman.
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STAT-5111 Statistics and Probability Theory 3(3-0)

This course introduces fundamental concepts of statistics and probabslity theory, providing students with the
analytical tools to coliect, summarize, interpret, and draw conclusions from data. Emphasis is placed on
understanding descriptive statistics, probability rules, random variables, probability distributions, and basic

inferential techniques, The course also highlights practical applications in research and decision-making across
disciplines.

Contents

1. Introduction to Statistics: Definition and importance of statistics, Types of statistics, Types of data, Scales
of measurement.

Data Collection and Presentation: Population and sample, Data collection methods, Frequency distributions

and tables, Graphical presentations

Descriptive  Statistics:  Mecasures  of central tendency, Measures of dispersion, Measures of

Position/Location, Measures of Skewness and Kurtosis,

4. Introduction to Probability: Basic probability concepts, Counting techniques, Conditional probability,
Independence and product rule, Bayes theorem.,

5. Random Variables and Probability Distributions: Concept of random variable, Discrete and continuous
random variables, Joint probability distributions, Marginal probability distributions, Independence of
random variables, Conditional probability distribution.

6. Mathematical Expectation: Concept of expectation, mean of random variable, Variance and covariance of
random variable, Mean and variance of linear combination of random variable, Chebyshev's inequality.

7. Some Discrete Probability Distributions: Bernoulli, Binomial.

8. Some Continuons Probability Distributions; Uniform, Normal distribution.

9. Sampling and Sampling Distributions: Central Limit Theorem, Sampling distribution of the mean.

10. Estimation: Point and interval estimation, Confidence intervals for means (known and unknown variance).

11. Hypothesis Testing: Null and alternative hypotheses, Type 1 and Type II errors, Test statistics and p-valucs,
One-sample and two-sample tests (Z-test, t-test).

2

L

Recommended Texts

}. Linde, W. (2024). Probability Theory: A First Course in Probability Theory and Statistics. Walter de Gruyter
GmbH & Co KG.

2. Mendenhall, W, Beaver, R. J.,, & Beaver, B. M. (2012). Introduction to probability and statistics. Cengage
Leamning. New Delhi, 744,

3. Triola, M. F.,, Goodman, W. M., Law, R., & Labute, G. (2004). Elementary statistics (p. 794). Reading, MA:
Pearson/Addison-Wesley.

Suggested Readings

I. Walpole, R. E., Myers, R. H,, Myers, S. L., & Ye, K. (2011). Probability and Statistics for Engineers and
Scientists, 9th. ed: Pearson, January,

2. Modica, G., & Poggiolini, L. (2012). A first course in probability and Markov Chains. John Wiley & Sons.

.
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