BS Mathematics specialization in AI
Overview
Mathematics Department has offered 4-years BS program in Mathematics. Program has been designed according to the scheme of studies approved by the Higher Education Commission (HEC) of Pakistan to assure the quality education to equalize it with national and international standards. Department has offered a variety of courses under the umbrella of School of Science (SSC) to have the benefit of a flexible curricular program. The program aims to produce quality students who are able to prepare themselves for advance studies, teaching and research in Mathematics as well as careers in other related disciplines. In this regard Mathematics department will provide them with possible facilities and guidance.
Program Objectives
The objectives of BS in mathematics program are to prepare graduates with enhanced skills, knowledge and attributes that will be needed for a successful career and professional accomplishments after graduation. The program aims to produce graduates who:
· Have an appropriate combination of theoretical knowledge and practical skills to advance professionally in mathematics and related fields.
· Are able to use mathematical tools and language to understand the physical world around us.
· Are able to adapt to and succeed in a dynamic global environment.
· Are prepared to participate in lifelong learning opportunities.
· Are prepared for a professional career in education, or in business, industry and research institutions.
· Are prepared to continue formal education and obtain advanced degrees in mathematics or related fields.
· Aspire to evolve as integral part of society through their knowledge and professional skills.
These objectives are consistent with the mission of School of Science (SSC) and hence of University of Management and Technology (UMT), Lahore.


Why degree in BS Mathematics
Due to its vast applications in all applied and social sciences mathematics have emerged as one of the most crucial subject of modern age. Today Mathematical languages and tools are being used for problem solving almost everywhere. Real world phenomenon has been modeled mathematically to provide assistance in every walk of life. Keeping in mind the remarkable importance of Mathematics University of Management and Technology (UMT) has started its own B.S. program.  To assure quality, we have designed it according to outlines given by Higher Education Commission (HEC) of Pakistan. We aim to produce students having compatibility to the objectives of program to enable them to chose best career which will ultimately help them to become an integral part of university and hence of the society.
Career opportunities
The role of Mathematics is inevitably important in today’s world. Problem solving, thinking logically, and high level quantitative and numerical computational skills are most wanted attributes in most of the organizations. Degree in Mathematics will help students to be highly numerate. They will learn to think clearly and logically, to analyze the situations and to organize accordingly. They will develop very special skills which they can use in devising solutions to complex problems. Having equipped with such skills will enable them to seek for a good career in:
· Research & development in mathematics and related fields:
· Applied Sciences
· Physics
· Banking
· Economics
· Computer Sciences
· Finance
· Computing
· Mathematical Modeling in Telecommunications
· Accountancy and Actuarial Work
· Statistician
· Post Graduate study in Mathematics
· Teaching

BS Mathematics (Specialization in AI)
(To be implemented from Fall 2023-Spring 2025)
	Code
	Course Title
	CH
	Pre-req
	 
	Code
	Course Title
	CH
	Pre-req

	SEMESTER 1
	
	SEMESTER 2

	EN-110
	English-I
	3
	- - - -
	
	EN-112
	English-II 
	3
	EN-110

	MA-100
	Calculus –I
	3
	- - - -
	
	MA-103
	Calculus-II
	3
	MA-100

	IS-135
	Computer Applications
	3
	- - - -
	
	PH-102
	Electricity and Magnetism
	3+1
	

	QM-111
	Quantitative Skills & Reasoning
	3
	- - - -
	
	CC-1021 + CC-1021L
	Programming Fundamentals + Lab 
	3+1
	- - - -

	CH-100
	Principles of Chemistry-I 
	3
	- - - -
	
	MA-105
	Discrete Mathematics 
	3
	- - - -

	SD-210
	Civic and Community Engagement
	2
	
	
	
	
	
	

	Semester Credit Hours: 17
	
	Semester Credit Hours: 17

	SEMESTER 3
	
	SEMESTER 4

	CH211
	Everyday Science
	3
	- - - -
	
	MA-210
	Linear Algebra
	3
	- - - -

	MA-150
	Probability and Statistics
	3
	
	
	ISL-112
	Islamic Thoughts & Perspectives
	3
	

	CC-2141 + CC-2141L
	Database Systems + Lab
	3+1
	
	
	MA-223
	Computational Physics & Numerical Analysis 
	3
	IS-135

	PH-205
	Heat and Thermodynamics
	3
	
	
	AI2101
AI2101L
	Programming for Artificial Intelligence + Lab
	2+1
	

	POL-121
	Pakistan Ideology, Constitution and Society
	3
	-------
	
	PH-311
	Classical Mechanics 
	3
	

	MA-218
	Ordinary Differential Equations 
	3
	
	
	xxx
	Arts & Humanities (Domain*)
	3
	- - - -

	Semester Credit Hours: 19
	
	Semester Credit Hours: 18

	SEMESTER 5
	
	SEMESTER 6

	MA-312
	Real Analysis –I
	3
	- - - -
	
	MA-314
	Real Analysis –II 
	3
	

	MA-321
	Partial Differential Equations 
	3
	MA-218
	
	MA-315
	Algebra-II 
	3
	MA-308

	MA-330
	Vector and Tensor Analysis
	3
	
	
	MA-324
	Complex Analysis 
	3
	

	MA-308
	Algebra –I
	3
	
	
	MA-309
	Affine and Euclidean Geometry
	3
	

	CC-2101
	Machine Learning + Lab
	2+1
	
	
	MA-461
	Artificial Neural Networks
	3
	

	xxx
	Social Sciences Elective
	3
	
	
	SD-101
	21st Century Skills
	0
	

	SD-100
	English Immersion I
	0
	
	
	
	
	
	

	Semester Credit Hours: 18
	
	Semester Credit Hours: 15
 Summer Semester: Internship (3)

	SEMESTER 7
	
	SEMESTER 8

	xxx
	Elective-I
	3
	
	
	xxx
	Elective-III
	3
	

	xxx
	Elective-II
	3
	
	
	MA-402
	Simulation and Modeling
	3
	

	MG-220
	Innovation and Entrepreneurship
	3
	
	
	MA-445
	Topology
	3
	

	MA-426
	Functional Analysis
	3
	
	
	MA-411
	Number Theory and its Application
	3
	

	MA-498
	Project I
	3
	
	
	MA-499
	Project II
	3
	

	Semester Credit Hours: 15
	
	Semester Credit Hours: 15


Total Credit Hours: 137
*Any course offered from UG2.0 in the relevant domain.



BS Mathematics Electives
· MA-407 Fluid Mechanics
· MA-403 Graph Theory and Combinatorics
· MA-400 Measure Theory  
· MA-402 Simulation and Modeling
· MA-315 Algebra-II
· MA-404 Special Relativity-1
· MA-464 Advanced Group Theory
· MA-465 Modules Theory
· MA-466 Galois Theory
· MA-301 Operation Research
· MA-467 Fuzzy Set Theory
· MA-468 Numerical Solutions of ODEs
· MA-469 Numerical Solutions of PDEs
· MA-470 History of Mathematics
· MA-471 How to teach Mathematics at secondary level
· MA-472 Mathematical Economics
· MA-473 Fixed Point Theory
· MA-474 Optimization Theory
· MA-475  Stochastic Process
· MA-476 Fractional Calculus
· MA-477 Advanced Topics in Machine Learning
· MA-478 Natural Language Processing (NLP)
· MA-479 Big Data Analytics
· MA-480 Computer Vision and Image Processing
· MA-481 AI Ethics and Responsible AI
· MA-482 Time Series Analysis and Forecasting
· MA-483 Recommender Systems
· MA-484 AI in Healthcare

