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Title of the Course 
1.4.1: GRAPH THEORY AN D APPLICATION S Paper Number 

ELECTIVE-I Category Elective Year I J Credits 13 l Course. Code 1 Semester I l Instructional Hours Lecture J Tutorial J Lab Practice Total per week 
4 J2 I -- 6 Prerequisite Elementary Number Theory and basic Set Operations in Mathematics 

Objectives of the Course 
To understand and apply the fundamental concepts in Graph Theory, 
to apply Graph Theory based tools in solving practical problems and 
to improve the proof writing skills. Course Outline 
UN IT-I : Basic Result: Subgraphs - Degrees of Vertices - Paths 
and Connectedness - Automorphism of a simple graph - Line 
graphs - Operations on graphs - Graph Products. 
Chapter 1: Sec 1.1 to 1.9. 

MSU I 2023-2024 I PG-Affiliated Colleges I M.Sc.Mothemotics(Based on TANSCHE Guidelines) 

UN IT-II :Connectivity: Vertex Cuts and Edge Cuts - Connectivity 
and Edge Connectivity- Blocks. 
Chapter 3: Sec 3.1 to 3.4. 
UN IT-III : Trees: Definition, Characterization and simple 
properties - Centres and centroids - counting the numer of Spanning 
Trees -Cayley's formula 
Chapter 4: Sec 4.1 to 4.5. 
UN IT-IV : Independent Sets and Matchings: Vertex -
Independent Sets and Vertex Coverings - Edge Independent Sets -
Matchings and Factors - Matching in Bi-partite Graphs - Perfect 
Matching and the Tutte Matrix 
Chapter 5: Sec 5.1 to 5.6. 
UN IT-V: Eulerian and Hamiltonian Graphs: Eulerian 
Graphs-Hamiltonian Graphs-Hamilton's "Around the World" Game 
Graph Colorings: Vertex colorings-Applications of Graph 
Colorings-Critical Graphs-Brooks' Theorem. 
Chapter 6: Sec 6.1 to 6.3, 
Chapter 7: Sec 7.1 to 7.3 (up to Brooks theorem). 

Recommended Text 
R.Balakrishnan and K.Ranganathan, TextBook of Graph Theory, 
Springer Publications, 2012. 
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COURSE ALLIE;DPAPER 
COURSETITLE ALLIED PHYSICS I 
CREDITS 3 
COURSE 

To impart basic principles of Physics that which would be helpful for OBJECTIVES students who have taken programmes other than Physics. 

UN ITS COURSE DETAILS 
WA:VES, OSCILLATI~1:lS AN D ULTRASON ICS: Simple harmonic 
m~tion (S~) -: Composition of two SHMs at right angles (periods in tht 

UN IT-I ratio 1 : 1) :-- L~ssaJous figures - Uses -: Laws of transverse vibrations of string: 
- Determination of A_C fre~uency us~ng sonometer (steel and brass wires) -
Ultr~sound - Production -Piezoelectric method - Application of Ultrasonics: 
Medical field. 

PROPERTIES OF MATTER: 
Elasticity: Elastic constants - Bending of beam - Theory of non- uniforn 

UN IT-II bending - Determination of Young's modulus by non-uniform bending. 
Viscosity: Streamline and turbulent motion - Critical velocity - Coefficienl 
of viscosity- Poiseuille's formula. 
Surface tension: definition - Molecular theory -Droplets formation-shape 
size and lifetime - COVID transmission through dronlets. 
HEAT AN D THERMODYN AMICS: Joule-Kelvin effect-Joule-Thomson 
porous plug experiment - theory- Temperature of inversion -Liquefaction oJ 

UN IT-III Oxygen-Linde's process of liquefaction of air -Thermodynamic system -
Thermodynamic equilibrium - Laws of thermodynamics - Heat engine -
Carnot's cycle - Efficiency. 

ELECTRICITY AN D MAGN ETISM: Potentiometer - Principle -
Measurement of thermo emf using potentiometer -Magnetic field due to 1 

UN IT-IV current carrying conductor - Biot-Savart's law - Field along the axis of th< 
coil carrying current - Peak, average and RMS values of ac current anc 
voltage - Power factor and current values in an AC circuit. 

DIGITAL ELECTRON ICS AN D DIGITAL IN DIA: Logic gates, OR 

UN IT-V AND, NOT, NAND, NOR , EXOR logic gates - Universal building blocks -
Boolean algebra - De Morgan's theorem - Verification - Overview o 
Government initiatives: Software technological parks under MeitY. 

UN IT-VI PROFESSION AL COMPON EN TS: Expert lectures -Seminars -
W ebinars - fudustry inputs - Social accountability - Patriotism 

I. R.Murugesan (2001), Allied Physics, S. Chand and Co, New Delhi. 
2. Brijlal and N.Subramanyam (1994), Waves and Oscillations, Vikas 

Publishing House, New Delhi. 
3. Brijlal and N.Subramaniam (1994), Properties ofMatter, S.Chand and 

TEXTBOOKS 4. 
Co., NewDelhi. 1h 

J.B.Rajam and C.L.Arora (1976). Heat and Thermodynamics (8 
edition), S.Chand and Co.,New Delhi. 

5. R.Murugesan(2005), Optics and Spectroscopy, S.Chand and Co, 
New Delhi. 

6. A.Subramaniyam, Applied Electronics 2nd Edn., National Publishing 
Co., Chennai. 
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Title of the Course 
Foundation course - Bridge Mathematics 

Paper N umber FOUN DATION  I 
Category Core Year I Credits 2 Course FC Semester I 

Code Jnstructional Hours Lecture Tutorial Lab Practice Total per week 2 - -- 2 Pre-requisite 12u' Standard Mathematics 
Objectives of the 

To bridge the gap and facilitate transition from higher secondary to Course 
tertiary education; 

To instil confidence among stakeholders and inculcate interest for 
Mathematics; 

Course Outline 
UN IT-I: Algebra: Binomial theorem, General term, middle term, 
problems based on these concepts 
Unit Il: Sequences and series (Progressions). Fundamental 
principle of counting. Factorial n. 

Unit Ill: Permutations and combinations, Derivation of formulae 

and their connections, simple applications, combinations with 

repetitions, arrangements within groups, formation of groups. 

Unit IV: Trigonometry: Introduction to trigonometric ratios, proof 

of sin(A+B), cos(A+B), tan(A+B) formulae, multiple and sub 

multiple angles, sin(2A), cos(2A), tan(2A) etc., transformations sum 

into product and product into sum formulae, inverse trigonometric 
functions, sine rule and cosine rule 
Unit V: Calculus: Limits, standard formulae and problems, 
differentiation, first principle, uv rule, u/v rule, methods of 
differentiation, application of derivatives, integration - product 
rule 

and substitution method. Recommended Text 
1. NCERT class XI and XII text books. 

2. Any State Board Mathematics text books of class XI and XII 
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Title of the Course MATHEMATICS FOR COMPETETIVE EXAMIN ATION -I 
Paper N umber COREM3 
Category Skill Year I Credits 2 Course 

Enhance- Semester I Code 
ment 
Course 

Instructional Lecture Tutorial Lab Practice Total 

Hours 2 -- -- 2 

per week 
Pre-requisite 12th Standard Mathematics 
Objectives of the To learn the techniques for solving aptitude problems and to enable • Course the students prepare themselves for various competitive 

examinations. 

Course Outline UN IT-I: Simplification, averages. 

UN IT-II: Ratio and proportion. 

UN IT-III: Partnership-percentages. 

UN IT-IV: Profit and Loss 

UN IT-V: Problems on numbers. 
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