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< M.Sc. (Mathematics) Semester: 1

Syllabus Effective from June 2025
. Elective Paper: - 1
PGMTH-1041: Python for Mathematical Computing

Total Hours :40 . |
Credit 14 s - _ |

. . Theory .Pract:cal'luto}lal* Total |
4. 0 . 4. .0 4" |

Course Objective:

frey

. Understand the basics of Python programming and its applications in mathematics.
2. Utilize Python libraries such as NumPy, SciPy, and Matplotlib for mathematical
& computing and visualization.
| 3. Iinplement algorithms for solving mathematical problems including calculus and linear

O algebra, .
4. Analyze mathematical methods using Python.
Create interactive visualizations to represent mathematical concepts.
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Unit 1: Introduction to Python

1.1 Installation of Python ]
L2:Vdlues-dnd types: in, fout and st
L3 Varlables; d8signment statements;, printing variable values, types of variables.
L4 Operators, opetandsand precederive rules
L5 Blringfoperdtions
1.6 Boolean operators .
1.6.1 Comparison operators

& 1.6.2 Logical operators )

1.7 Mathematical funciions from math, emath modules,

O 1.8 Keybomrdiinput: input() statement -

Unit 2: String, list, tuple

2.1 Strings:
2.1.1 Léngth (Tlen function)
2.1.2'String trayersal: Using while statement, Using for statement
2.1.3 Stying slice
2.1.4 Comparison operators
2.2 Lists:
2.2.1 List operations
2.2.2 Use of range function
2.2.3 Accessing list elements
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2.2.4 List membership and for loop ‘
2.2.5 List operations L ) ‘
2.2.6 Updating list: addition, removal orupdating of elements of a list
2.3 Tuples: B
2.3.1 Defining a tuple,
2.3.2 Index operator,
2.3.3 Slice operator,
2.3.4 Tuple assignment,
2.3.5 Tuple as a return value,
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Unit 3: Iterations and Conditional statements

3.1 Conditional and alternative statements,
3.1.1 Chained and Nested Conditionals
3.2 Looping statements N i
3.2.1 while and for
3.2.2 Tables using while,
3.3 Functions:
3.3.1 Calling functions
3.3.2 Type conversion -
3.3.3 Composition of functions ’ O
3.3.4 User defined functions, Parameters and argiumnents

Unit 4: Linear Algebra
4.1 Mattix SoRstrviet, <yen), zeros(u;m) matrices
4.2 Additi hEh‘éh%iBﬁgMﬁ}ﬁ@liéﬁﬁég_;gfa;:g*atrjices,: powers and fiivess of a matrix.
4.3 fecessing Rows and Columins, Deléting and Tnserting Rows mndslimns
4.4 Determinant, reduced row echelon form, nullspace, columnspace, Rank
4.5 Solving systems of linear equations
4.5.1 Gauss Elimination Method,
4.5.2 Gauss Jordan Method,
4.5.3 LU- decornposition Method
4.6 Eigenvalues, Eigenvectors, and Diagonalization

. Text Books: -
‘ U

1. Downgy, A. et al., How to think like a Computer Scientist: Learning with Python, John Wiley,
2015, Segtions: 1,2, 3 .
2. Robert Johansson, Introduction to Scientific Computing in Python Section: 4

“

Reference Books: -

L. Lambert K. A., Fundamentals of Python - First Programs, Cengage Learning India, 2015. .
2. Guzdial, M. L., Introduction to Computing and Programming in Python, Pearson India,

3. Perkovic, L., Intreduction to Computing Using Python, 2/e, John Wiley, 2015.

4. Zellg, 1., Python Programming: An Introduction to Computer Science, Franklin, Beedle.&
Associates Inc.

5. Sandro Tosi, Matplot}ib for Python Developers, Packt Publishing Ltd,(2009)
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2"+ Practical:
¥ Practical 1: Introduction to Python, Python Data Types-I (Unit 1)
= Practical 2: Python Data Types- I (Unit 2)

Practical 3: Confrol statements in Python-1 (Unit3- 3.1, 3.2)
P_ra}ctgcgl 4: Coritrol statements in Python-IT (Uit 3- 3.3)
Practical 5; Applicarion: Matdiess (Unit4 — 4.1-4.3)

'Bractical 6:Application: Deterntimants; system of Lifiear Bquations (Unit 4- 4.4, 4.5)

Practi pplication: System of equétions (Unit &-4.5)

Piacucal 8 apphca‘tzon Eigenvalues; Eigénvectors (Unit 4 — 4.6)
Practieal 9; Application: Eigenvalues; Eigenvectors (Unit 4 - 4.6)
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