
  

Course Outcomes (CO): 

CO CO Statement Cognitive 
Level* 

Knowledge 
Category# 

Evaluation Tools 
used 

CO1 Analyse Graph Structures and 
Properties 

E C Internal 
Exam/Assignment/ 
Seminar/ Viva / 
End Sem Exam 

CO2 Apply Algorithms to Eulerian and 
Hamiltonian Graphs 

Ap P Internal 
Exam/Assignment/ 
Seminar/ Viva / 
End Sem Exam 

CO3 Explore Formal Languages and 
Finite State Automata 

E C Internal 
Exam/Assignment/ 
Seminar/ Viva / 
End Sem Exam 

* - Remember (R), Understand (U), Apply (Ap), Analyse (An), Evaluate (E), Create (C)          
# - Factual Knowledge(F) Conceptual Knowledge (C) Procedural Knowledge (P) 
Metacognitive Knowledge (M)   

 

 

Programme B.Sc Mathematics Honours 
Course Code MAT2MN104 
Course Title GRAPH THEORY AND AUTOMATA 
Type of Course Minor 
Semester II 
Academic Level 100 - 199 

Course Details Credit Lecture/Tutorial 

per week 

Practical 

per week 

Total Hours 

4 4 - 60 

Pre-requisites Higher Secondary Mathematics 

Course 
Summary 

This course introduces students to Graph Theory and Automata, covering 
topics such as graphs, adjacency matrices, and isomorphic graphs in 
Module I. In Module II, it explores Eulerian and Hamiltonian graphs, 
including paths, cycles, and connected graphs. Module III focuses on 
Planar Graphs, Graph Coloring, Trees, and Spanning Trees. Finally, 
Module IV delves into Automata, covering concepts like formal 
languages, grammars, and finite state automata.  
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Detailed Syllabus: 

Text: Discrete Mathematics with Applications, Thomas Koshy, Academic Press (2003), 
ISBN:  978-0124211803. 

Module Unit Content Hrs 

(48 

+12) 

Ext. 
Marks 

(70) 

I Graphs  
 
 
 
 
 
 
 

14 
  

  
 
 
 
 
 
 
 

 Min. 
15 

1 8.1 Graphs - Graph, Simple Graph (Example 8.3 is 
optional). 

2 8.1 Graphs - Adjacency and Incidence, Degree of a Vertex, 
Adjacency Matrix (Example 8.5 and proof of Theorem 8.2 
are optional). 

3 8.1 Graphs  Subgraph of a Graph. 

4 8.1 Graphs - Complete Graph, Cycle and Wheel Graphs 
(Fibonacci and Paraffins, Lucas and Cycloparaffins are 
optional). 

5 8.1 Graphs - Bipartite graph, Complete Bipartite Graph, 
Weighted Graph (Graphs and Telecommunications, 
Graphs and Local Area Networks and A Generalised 
Handshake Problem are optional). 

6 8.3 Isomorphic Graphs. 

II Eulerian and Hamiltonian graphs   
 
 
 
10 

   

  
 
 
 

 Min. 
15 
  

7 8.4 Paths, Cycles and Circuits  Path, Independent Subsets 
of the Vertex set, Cycle and Circuit (Proof of theorem 8.3, 
8.5, example 8.20 and example 8.21 are optional). 

8 8.4 Paths, Cycles and Circuits  Connected Graphs (Proof 
of theorem 8.3, 8.5, example 8.20 and example 8.21 are 
optional). 

9 8.5 Eulerian and Hamiltonian graphs- Eulerian Graph 
(Proof of theorem 8.7, example 8.26, Algorithm Eulerian 
graph, example 8.27, Algorithm Eulerian circuit, proof of 
theorem 8.8, example 8.31). 
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10 8.5 Eulerian and Hamiltonian graphs- Hamiltonian Graph 

Salesperson Problem, Example 8.35 are optional) 

III Planar Graphs and Trees  
 
 
 
 
 

11 
  

  
 
 
 
 
 

Min. 
15 
  

11 8.6 Planar Graphs- Planar Graph (Proofs of theorems 8.11 
and 8.12 are optional). 

12 8.6 Planar Graphs- Degree of a Rregion, Homeomorphic 
Graphs. 

13 8.7 Graph Coloring- Graph Coloring, Chromatic Number, 
The Four-Color Problem (Example 8.27 is optional). 

14 9.1 Trees- Trees (Proof of theorem 9.1 and 9.2 are 
optional). 

15 9.2 Spanning Trees - 
for a Spanning Tree. 

IV 

  

Automata  
 
 
 
 
 
 

13 
  

  
  
  
  
  
  
  

 Min. 
15 
 

16 2.1 The Concept of Sets  Alphabet, Length of a Word, 
Language, Concatenation. 

17 11.1 Formal Languages - Equality of Words, 
Concatenation of Languages (Examples 11.2, 11.3, 11.5 
and Proof of  Theorem 11.1 are optional). 

18 11.1 Formal Languages  Kleene Closure. 

19 11.2 Grammars  Grammars, Phase Structure Grammar.

20 11.2 Grammars  Derivation and Language. 

21 11.3 Finite State Automata  up to and including Example 
11.30 (Example 11.27 is optional). 

22 11.3 Finite State Automata  Equivalent Finite State 
Automata up to and including example 11.35. 

V Open Ended Module 12   

Computer representation of graphs, minimal spanning trees, rooted trees, 
Digraphs and Finite state machines 
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(2007). 
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Note: 1) Optional topics are exempted for end semester examination. 2) Proofs of all the 
results are also exempted for the end semester exam.  

Mapping of COs with PSOs and POs : 
 

PSO5 PSO6 PO1 PO2 PO3 PO4 PO5 PO6 PO7 

CO 1 2 1 2 1 1 0 3 0 0 

CO 2 2 1 2 0 1 1 2 0 0 

CO 3 2 1 2 0 1 1 3 0 0 

Correlation Levels: 

Level Correlation 
- Nil 
1 Slightly / Low 
2 Moderate / Medium 
3 Substantial / High 

Assessment Rubrics: 

 
 
 
 

 

Mapping of COs to Assessment Rubrics: 

  Internal Exam Assignment Seminar Viva End Semester Examinations 

CO 1     

CO 2     

CO 3     
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