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Semester - II 

                        L   T   P   C 
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Scope: On successful completion of this course the learner gains knowledge about the concept of 

graphs, spanning trees, incidence matrix, graph colorings, domination in graphs which provides 

the basis for networks.  

 

Objectives: To be familiar with different types of Graphs and their incidence matrices ,spanning 

trees and to be exposed with colourings & Domination in Graphs.  

 

UNIT I  
Graphs – Introduction – Isomorphism – Sub graphs – Walks, Paths, Circuits – Connectedness – 

Components – Euler Graphs – Hamiltonian Paths and Circuits – Trees – Properties of trees – 

Distance and Centers in Tree – Rooted and Binary Trees - Spanning trees – Fundamental 

Circuits.  

 

UNIT II  
Spanning Trees in a Weighted Graph – Cut Sets – Properties of Cut Set – All Cut Sets – 

Fundamental Circuits and Cut Sets – Connectivity and separability – Network flows – 1-

Isomorphism – 2-Isomorphism – Combinational versus  Geometric Graphs – Planer Graphs – 

Different Representation of a Planer Graph.  

 

UNIT III  
Incidence matrix – Sub matrices – Circuit Matrix – Path Matrix – Adjacency Matrix – Chromatic 

Number – Chromatic partitioning – Chromatic polynomial - Matching - Covering – Four Color 

Problem. 

  

UNIT IV  

Directed Graphs – Types of Directed Graphs - Types of enumeration, counting labeled trees, 

counting unlabelled trees, Polya’s counting theorem, graph enumeration with   Polya’s theorem. 

 

UNIT V  

Domination in graphs: Introduction – Terminology and concepts – Applications – Dominating 

set and domination number – Independent set and independence number – History of domination 

in graphs.  
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PART – A(20 × 1 = 20 marks) 

ANSWER ALL THE QUESTIONS 

1. A vertex of degree one is_______                                                                                

(a) Pendant vertex (b) isolated vertex 

(c) simple graph      (d) null graph 

2. A graph in which all vertices are of equal degree 

is___                                                                       

(a) regular graph   (b)graph 

(c) isolated vertex    (d)  Pendant vertex 

3. A  vertex with minimum eccentricity in graph G is 

___            

    (a) center   (b) diameter 

    (c)radius    (d) bicenters 

4. A tree with n vertices has_____  edges                                        

(a) n-1  (b) n+1 (c) n (d) 1 

5. A graph that has neither self loops nor parallel 

edges ___  

(a)  null graph             (b) simple graph 

(c) regular graph         (d) complete graph 

6. A connected graph is said to be  ___ if its vertex 

connectivity is one                                                          

(a) separable              (b) vertex connectvity    

(c) edge connectivity   (d) complete graph 

7.  Every edge of a tree is a ___ 

  (a) cut set            (b) cut vertices  

  (c) euler graph   (d)  graph 

8.  _____  of a connected graph can be defined as the 

minimum number of edges whose removal reduces 

the rank of the graph by one.                       

   (a) edge connectivity  (b) euler graph 

  (c) vertex connectvity   (d)  simple graph 

9. A spanning tree with the smallest weight in a 

weighted graph is called a _____                                                                                     

(a)  shortest spanning tree (b) spanning tree  

(c) tree                                  (d)  cut set 

10. Every  binary tree is a _____ tree 

(a) Rooted tree      (b)  tree 

 (c)  spanning tree  (d) shortest spanning tree 

11. A collection of trees is _______ 

 (a) forest    (b) spanning tree 

 (c)  shortest spanning tree (d) Rooted tree 



12. A graph containing only isolated vertex is 

___________                                                                                           

(a)  null graph                   (b)  simple graph 

 (c)  complete graph           (d)  regular graph 

13. A _____  is a connected graph without any circuit.                     

(a) tree                              (b) spanning tree 

 (c) shortest spanning tree (d)  rooted tree 

14.   The eccentricity of a center of a tree is _____   

(a) radius  (b) diameter (c) length   (d) distance 

15. The reduced incidence matrix of a tree is  

________                                     

   (a) singular             (b) non singular 

   (c) submatrix          (d) circuit matrix 

16. A vertices which a walk begins and ends are  

_______ 

 (a) terminal vertices (b) path 

 (c) tree                       (d) graph 

17. A closed walk in which no vertices appears more 

than once is ___  

 (a) circuit                 (b)  path 

 (c) cut set                  (d)  length 

18. Each connected subgraph is______ 

  (a) component  (b) cycle (c)  tree (d) path 

19. A trail is trace every edge of G exactly once is  

 (a) euler trail      (b)  eular graph 

 (c) graph              (d) circuit   

       

20. The degree of leaf is_____     

(a)1       (b)0      (c) 2       (d)3                                    

    PART–B     (3× 𝟐 = 𝟔 𝒎𝒂𝒓𝒌𝒔) 

Answer all the questions 

 

21. Define incidence matrix with example 

22. Definition of cut-set. 

23. Define hamilitonian path 

 

         PART–C     (3× 𝟖 = 𝟐𝟒 𝒎𝒂𝒓𝒌𝒔) 

              Answer all the questions 

 

24. (a) A graph G is a tree iff it is minimally connected      

(or)     

 (b) Prove that the number of vertices of odd degree 

in a graph is always even. 

25. (a)  prove that every cut-set in a connected graph G 

must contain atleast one branch of every spanning 

tree of G.   (or) 

(b) Prove that every circuit has an even number of 

edges in common with any cut-set. 

26. (a)  Prove that any connected graph with n vertices    

and n-1 edges is a tree   (or) 

 (b) Discuss brifly about the circuit matrix 
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PART – A (20 X 1 = 20 MARKS) 

ANSWER ALL THE QUESTIONS 

1. The number of edges in a largest maximal matching is _____ 

              a) matching                    b) matching number          

              c) maximal matching      d) minimal matching 

2. A digraph is _____ graph 

  a) oriented                    b) simple       

 c) bipartite                  d) euler 

3. The number of edges incident out of a vertex is ____ 

              a) out-degree                 b) in-degree  

 c) link                              d) digraph 

4.    Every bipartite graph is ---------chromatic 

 a) 2                b) 3      c) 1                d) 4 

5.    A digraph that has no self loop or parallel edges is _____ 

              a) simple  b) symmetric  

              c) complete  d)  asymmetric 

6.    A balanced digraph is _____ 

a) isograph                    b) simple graph    

c)   complete digraph      d) anti symmetric  

 

 

7. The number of vertices in the largest ______  set of a graph  

              a)  independent                        b)  dominating set  

c) number                        d) digraph 

8. The minimum cardinality of a total dominating set is ____ 

              a) domination number              b) dominating set 

 c) independent set                     d) independent number  

9.  A set of vertices in a graph is independent set if no two 

      vertices  in the set are ____ 

a) adjacent             b) independent 

 c)  dominate                        d) tree 

10. A digraph is _____ graph 

              a) oriented                          b) simple       

              c) bipartite                        d) euler 

11. The number of edges incident out of a vertex is ____ 

              a) out-degree                      b) in-degree  

 c)  link                                   d) digraph 

12. In any graph G, we have 

a) α(G) = β(G)                     b) α(G) ≥ β(G)            

              c) α(G) ≤ β(G)                     d) α(G) < β(G) 

13. A vertex v is called pendant vertex if d+(v) + d-(v) = 

a) 1      b) 2        c) 3        d) 4 

14. The minimum cardinality of an independent dominating set  

        of G is ____ 

               a) Independent domination number  

   b) domination number    

  c) independent number         

  d)  independent set 

15. A graph G is an Euler graph if 𝑑+(𝑣) is odd then  

      𝑑−(𝑣) = 
  a) odd                  b) even  c) 3  d) 5 

  

16. The rank of an incidence matrix of a digraph with n vertices  

         is _____ 

               a) n-1  b) n             c) n+1               d) n+2 

 

 



 

17.  A simple digraph in which there is exactly one edge directed  

      from every vertex to every other  vertex is ______  

              a) complete symmetric digraph   b) symmetric digraph   

              c) simple digraph                            d) balanced 

18. Every dominating set contains atleast ____ minimal  

      dominating set.  

a) 1  b) 2  c) 3          d) 4 

19. A____ dominating set from which no vertex can be removed  

     without destroying its dominanace  property. 

              a) minimal         b) maximal         

              c) independent         d) independent number 

20. A minimal dominating set may or may not be --------- 

              a) dependent  b) independent   

c) empty  d) zero  

 

PART-B (3X2=6 Marks) 

ANSWER ALL THE QUESTIONS 

     21. Define digraph with an example 

     22. Define of matching 

     23. Define dominating set 

 

 

PART-C (3X8=24 Marks) 

ANSWER ALL THE QUESTIONS 

     24. a)  Prove that the vertices of every planar graph can be                                        

               properly colored with five colors. 

                                              (OR) 

          b). Prove that a covering G of a graph is minimal if and  

               only G contains no paths of  length three or more. 

     25. a) Prove that there are nn-2 labeled trees with n vertices  

              (n ≥2). 

                                            (OR) 
 

            b) Discuss about some types of digraph with suitable 

                  example 

      26. a) Discuss dominating set of a graph with examples. 
(OR) 

b) Prove that if a connected graph with n ≥ 2 vertices  

     has   a dominating set S then the complement of S is  

     also a dominating set of G. 
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                                                                      UNIT III  

Syllabus 

 

 

 
 

 

INCIDENCE MATRIX 

Let G be a graph with n vertices, m edges and without self-loops. The incidence matrix A of G is an n×m 

matrix A = [ai j] whose n rows correspond to the n vertices and the m columns correspond to m edges 

such that ai j =  1 , i f jth edge mj is incident on the ith vertex 0 , otherwise. It is also called vertex-edge 

incidence matrix and is denoted by A(G). 

 

 

Incidence matrix – Sub matrices – Circuit Matrix – Path Matrix – Adjacency Matrix – 

Chromatic Number – Chromatic partitioning – Chromatic polynomial - Matching - 

Covering – Four Color Problem. 
 



KARPAGAM ACADEMY OF HIGHER EDUCATION 
CLASS: I M.SC MATHEMATICS                             COURSE NAME: GRAPH THEORY AND ITS          
                                                                                                                           APPLICATIONS 

COURSE CODE: 17MMP205A          UNIT: III           BATCH: 2017-2019 

 

Prepared by: R.Gayathri, Assistant Professor, Department of Mathematics, KAHE Page 2/10 
 

 

SUB MATRICES 
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CIRCUIT MATRIX 

 

 

EXAMPLE 
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PATH MATRIX 
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ADJACENCY MATRIX 

 

 

 

CHROMATIC NUMBER 
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CHROMATIC PARTITIONING 
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CHROMATIC POLYNOMIAL 

 

 

 

MATCHING 
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COVERING 

 

FOUR COLOR PROBLEM 
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PART B (5x6=30) 

  1. If A(G) is an incidence matrix of a connected graph G with n vertices then prove that    

                  the  rank of A(G) is (n-1).       

  2.Show that every tree with two or more vertices is 2-chromatic. 

  3.Explain about incidence matrix in a graph. 

    4. Prove that a graph of n vertices is a complete graph if and only if its chromatic    

                 polynomial  Pn(λ) = λ(λ-1)(λ-2) ... (λ-n+1) 

 5.Explain  about chromatic polynomial in a graph.                            

       6. Prove that a covering G of a graph is minimal if and only G contains no paths of     

                length three or more. 

 7.Prove that  a graph with atleast one edge is 2-chromatic if and only if it has no circuits  

               of odd length.                                

      8.  Explain about coverings 

  9.Discuss about the chromatic partition.              

       10.  Show that any tree T on n-vertices has chromatic polynomial . 

 

PART – C (1x10=10) 

             1. Prove that the vertices of every planar graph can be properly colored with five colors. 

  2. Explain every tree with two or more vertices is 2-chromatic.             

       3. Discuss  a graph with atleast one edge is 2-chromatic if and only if it has no circuits  

                  of odd length 
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KARPAGAM ACADEMY OF HIGHER EDUCATION 

 (Deemed to be University Established Under Section 3 of UGC Act 1956) 

Coimbatore – 641 021.  

   

 

LECTURE PLAN 

DEPARTMENT OF MATHEMATICS 

 
STAFF NAME: R.GAYATHRI                            

SUBJECT NAME: GRAPH  THEORY  AND ITS APPLICATIONS              

SUB.CODE:17MMU205A 

SEMESTER: II     CLASS:  I M.SC MATHEMATICS 

 

S.No Lecture 

Duration 

Period 

Topics to be Covered Support Material/Page 

Nos 

  UNIT-I  

1.  1 Introduction and  Definition of a 

Graphs 

T1:Chap:1.1:Pg.No:1-2 

2.  1 Isomorphism of graphs and sub 

graphs  

T1:Chap:2.1:Pg.No:14-

16 

3.  1 Walks, Paths, Circuits R2:Chap:1.3:Pg.No:6-9 

4.  1 Connected , connectedness of 

graphs and components of graphs 

T1:Chap:2.5:Pg.No:19-

21 

5.  1 Euler graphs and Euler graphs 

based on theorems 

T1:Chap:2.6:Pg.No:21-

23 

6.  1 Hamiltonian paths and circuits R1:Chap:4.5:Pg.No:314-

316 

7.  1 Introduction and definition of a 

trees 

R2:Chap:1.5:Pg.No:9-12 

8.  1 Theorems on some properties of 

trees 

R4:Chap:3:Pg.No:39-41 

9.  1 Distance and centers in tree T1:Chap:3.4:Pg.No:43-

45 
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10.  1 Rooted and binary trees and 

spanning trees 

T1:Chap:3.5:Pg.No:45-

55 

11.  1 Fundamentals Circuits T1:Chap:3.8:Pg.No:55-

57 

12.  1 Recapitulation & discussion of 

possible questions 

 

 Total No of  Hours Planned  For  Unit 1= 12  

  UNIT-II  

1 1 Spanning trees in a Weights 

Graph 

R6:Chap:3.10:Pg.No:58-

61 

2 1 Definition of a Cut Sets T1:Chap:4.1:Pg.No:68-

69 

3 1 Theorems on some properties of 

Cut Sets and all Cut Sets 

T1:Chap:4.2:Pg.No:69-

71 

4 1 Fundamental Circuits and Cut 

Sets 

T1:Chap:4.5:Pg.No:73-

75 

5 1 Connectivity and separability T1:Chap:4.5:Pg.No:73-

75 

6 1 Network flows R1:Chap:11:Pg.No:1377-

1380 

7 1 Theorems on some 1-

Isomorphism 

T1:Chap:4.7:Pg.No:80-

82 

8 1 Theorems on some 2-

Isomorphism 

T1:Chap:4.5:Pg.No:73-

75 

9 1 Combinational versus Geometric 

Graphs 

T1:Chap:5.1:Pg.No:88-

89 

10 1 Planar Graphs T1:Chap:5.2:Pg.No:90-

93 

11 1 Different Representation of a T1:Chap:5.4:Pg.No:93-
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Planar Graph 99 

12 1 Recapitulation & discussion of 

possible questions 

 

  

Total No of  Hours Planned  For  Unit II = 12 

 

  UNIT-III  

1 1 Introduction  and definition of a 

incidence matrix 

T1:Chap:7.1:Pg.No:137-

139 

2 1 Sub matrices of incidence 

matrices 

T1:Chap:7.2:Pg.No:140-

141 

3 1 Circuits matrix based on 

problems 

T1:Chap:7.3:Pg.No:142-

146 

4 1 Path matrix and adjacency matrix 

based on problems 

T1:Chap:7.8:Pg.No:156-

161 

5. 1 Chromatic Number theorems R3:Chap:1.12:Pg.No:257

-258 

6. 1  Chromatic partitioning R3:Chap:16.14:Pg.No:25

8-259 

7 1 Chromatic polynomial T1:Chap:8.3:Pg.No:174-

177 

8. 1 Matching T1:Chap:8.4:Pg.No:177-

182 

9. 1 covering T1:Chap:8.5:Pg.No:182-

190 

10. 1 Four color problem R3:Chap:2.1:Pg.No:31-

35 

11. 1 Recapitulation & discussion of 

possible questions 

 

 Total No of  Hours Planned  For  Unit III = 11  

  UNIT-IV  
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1 1 Introduction and definition of 

Directed Graphs  

R7:Chap:3.1:Pg.No:163-

165 

2 1 Some types of Directed Graphs T1:Chap:9.2:Pg.No:197-

198 

3 1 Conutination on Some types of 

Directed Graphs 

T1:Chap:9.2:Pg.No:197-

198 

4 1 Types of enumeration T1:Chap:10.1:Pg.No:238

-240 

5. 1 Counting labeled trees T1:Chap:10.2:Pg.No:240

-241 

6. 1 Continuation on theorem on 

Counting labeled trees  

T1:Chap:10.2:Pg.No:240

-241 

7 1 Counting unlabeled trees T1:Chap:10.3:Pg.No:241

-250 

8. 1 Continuation on theorem on 

Counting unlabeled trees 

T1:Chap:10.3:Pg.No:241

-250 

9. 1 Polya’s counting theorem T1:Chap:10.4:Pg.No:250

-260 

    10. 1 Graph enumeration with Polya’s 

theorem 

T1:Chap:10.5:Pg.No:260

-264 

     11. 1 Recapitulation & discussion of 

possible questions 

 

 Total No of  Hours Planned  For  Unit IV=24  

  UNIT-V  

1 1 Introduction : Domination in 

Graphs 

T1:Chap:1.1:Pg.No:15-

16 

2 1 Terminology and concepts T1:Chap:1.1:Pg.No:15-

16 

3 1 Applications of Domination in R5:Chap:5.1:Pg.No:71-



Lesson Plan 2017 -2019 
Batch 

 

 
Prepared by R.GAYATHRI ,Department of Mathematics ,KAHE                           Page 5 / 6 
 

graphs 73 

4 1 Dominating set T2:Chap:1.2:Pg.No:16-

18 

5 1 Continuation on Dominating set  T2:Chap:1.2:Pg.No:16-

18 

6 1 Domination number T2:Chap:1.2:Pg.No:17-

18 

7 1 Continuation on Domination 

number 

T2:Chap:1.2:Pg.No:17-

18 

8 1 Independent set T2:Chap:1.3:Pg.No:19-

20 

9 1 Independent number T2:Chap:1.3:Pg.No:19-

20 

10 1 History of domination in graphs T2:Chap:1.13:Pg.No:36-

37 

11 1 Recapitulation & discussion of 

possible questions 

 

12 1 Disscussion of previous ESE 

question papers 

 

13 1 Disscussion of previous ESE 

question papers 

 

14 1 Disscussion of previous ESE 

question papers 

 

 Total No of  Hours Planned  for  unit V = 14  

Total 

Planned 

Hours 

60   

 

 
TEXT BOOKS  
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1. Deo N, (2004). Graph Theory with Applications to Engineering and Computer 

Science, Prentice     

    Hall Inc ,Upper Saddle River, NJ, USA.  (for Unit I to IV).  

 

2. Teresa W. Haynes, Stephen T. Hedetniemi and Peter J.Slater, (1998), Fundamentals of  

     Domination in Graphs,  Marcel Dekker, New York  (for Unit V) 
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer

The degree of the leaf is 1 2 n n-1 1

A graph in which all vertices are of equal degree is complete graph regular graph null graph both complete and regular graph complete graph
A graph is a finite number of vertices and finite number of 
edges are called ___ finite graph star graph isolated graph infinite graph finite graph

A isolated vertex having no ____ incident edges edges series adjancent edges incident edge

Every edge of a ___ is cutset tree graph incident edges adjacent edge tree

The degree of every vertex n-1 is complete graph regular graph null graph subgraph complete graph

A pendent vertex of degree is 1 2 3 4 1

A regular graph with n vertices and their degree is n-1 n-2 n+1 n+2 n-1

Atleast one vertex is graph incident vertex degree pendent graph
Isolated vertex is null graph pendent graph complete graph regular graph null graph

A null graph containing only isolated vertex regular graph complete graph simple graph isolated vertex

All the edges of a graph is euler line euler  edge euler graph euler trail euler line

G is a subgraph of G then G-g G∩g G+g G/g G-g

A connected graph G is Hamiltonian circuit hamiltonian graph hamiltonian path circuit hamiltonian circuit

The number of edges incident on a vertex with self-loop 
counted twice is degree adjacent link block degree

In any tree there __ two pendent vertices atleast atmost some sum of atleast

The length of a hamiltonian path of a ____ with n vertices n-1 connected graph star graph simple graph complete graph connected graph

A valency is degree of vertex edges series link vertexTwo adjacent edges are series if their common vertex is of 
degree one two three zero two

A single vertex in a graph G is subgraph regular graph component series subgraph

A walk is ___ alternating sequence of vertices and edges 
beginning and ending vertices such that each edge is incident 
with the vertices finite infinte atmost some of finite

Each connected subgraph is ____  component star graph series link component

A complete  graph G is an Euler graph only if the number of 
vertices is even odd 2 6 odd

Euler line contains all the ____of a graph vertices edges isolated  vertices pendant vertices edges

Euler graphs do not have even vertices odd vertices isolated  vertices pendant vertices isolated  vertices

If G is a star with n vertices then Δ(G) = n n-1 n-1

If G is a star with n vertices then δ(G) = n n-1 1 1

If G is a star with n vertices then number of vertices with degree 
1= n n-1 1 n-1

A Hamiltonian circuit in a graph of n vertices consists of n-1 edges n-2 edges n-3 edges n edges
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If G is an Euler graph then G  is connected is not connected  with  2 components with pendeant vertices is connected  

 If G has an Hamiltonian circuit then G is connected is not connected  with  2 components with pendeant vertices is connected

Length of a Hamiltonian path of a connected graph with n vertices isn n-1 n-1   

Agraph with n vertices is a tree if  G is connected G has n-1 edges G is not connected G is connected and has n-1 edges

A graph is a infinte number of vertices and infinite number of edges isinfinite graph finite graph link regular graph    infinite graph       

A graph with n vertices is a tree if G is  connected G has n-1 edges G is not connected G is circuitless and has n-1  edges G is circuitless and has n-1 edges

A graph with n vertices is a tree if G is  connected G has n-1 edges G is not connected there is exactly one path between every pair of vertices in G  there is exactly one path between every pair of vertices in G

A graph with n vertices is a tree if G is connected G has n-1 edges G is not connected G is minimally connected graph G is minimally connected graph 

In any tree there are _____ two pendant vertices atleast two atmost two exactly no atleast two 

Distance between any two vertices is < 0     

Number of circuits in a tree is 0 1 2 3 0

Distance between any two vertices in a complete graph is 0 1 2 3 1

A vertex with minimum eccentricity is pendant vertex isolated vertex centre odd vertex centre
If G is a complete graph with n vertices then number of centre of G isn n-1 n-2 n-3 n
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A tree T is said to be a spanning tree of G if T contains all vertices of G all edges of G some vertices of G some edges of G all vertices of G

 Spanning tree defined only for a  complete graph connected graph disconnected graph star graph connected graph

A disconnected graph with k components has _____ spanning tree k-3 k-1 k-2 k k

A circuit free graph which contains all the vertices of G is a  tree spanning tree star graph complete graph spanning tree

A skeleton of a graph is  tree spanning tree star graph complete graph spanning tree

Suppose G is a graph with n vertices and T is a spanning tree of G. Then number of 
branches in T is n n-1 n-2 n-3 n-1

Number of chords for a complete graph is 4851 4850 4852 4853 4851

Suppose k is denoted as the number of components of G. Then  G is connected if   k=0 k=1 k=2 k=3 k=1

Suppose G is a graph with n vertices  and k is denoted as the number of components of G. 
Then the rank of G n-k n+k n/k n n-k

Suppose G is a graph with n vertices, e edges and k is denoted as the components of G. 
Then the nullity of G e-n+k e+n+k e+n e-k e-n+k

Rank of G =  number of branches number of chords number of edges number of vertices number of branches

 Nullity of G = number of branches number of chords number of edges number of vertices number of chords

  Rank of G+ nullity of G = number of branches number of chords number of edges number of vertices number of edges
A connected graph is atree if adding an edge between any two vertices in G creates ____ 
circuit exactly one atmost one atleast one no exactly one

  Creating a circuit by adding anyone chord to T is  cycle fundamental circuit elementary circuit circuit fundamental circuit

If δ(G) and Δ(G) are the minimum and maximum degree in a graph G then the edge 
connectivity of G is δ(G) Δ(G) 2 δ(G)

The number of branches in any ____ of G is rank     spanning tree tree shortest spanning tree minimal spanning tree spanning tree

 Weight of a spanning tree T is  
sum of weights of all 
branches of G

sum of weights of all 
branches of T

sum of weights of all edges of 
G

sum of weights of all edges 
of T

sum of weights of all branches 
of T

In a graph of n vertces in which every edge has unit weight, then spanning tree T has 
_____ weight n n-1 n-2 n-3 n-1

In a graph of n vertces in which every edge has 3 unit weight, then spanning tree T has 
_____ weight 3n 3(n-1) 3(n-2) 3(n-3) 3(n-1)

A graph in which all nodes are of equal degree is called complete graph regular graph null graph multi graph regular graph

Two ismoephic graphs must have Equal number of vertices equal number of edges
an equal number of vertices 
with a given degree all of the above all of the above

In a separable graph, a vertex whose removal disconnects the graph _____ cut vertex cut edge odd vertex even vertex every edge

______ of a star is a cut set every vertex every edge odd vertex even vertex cut- vertex

1 2 3 4 1

Each of the largest ___ subgraph is block nonseparable1 separable tree cut-set nonseparable

Edge connectivity of a tree is       1 2 3 4 1

Edge connectivity of a star graph is 1 2 3 4 1

A separable graph consists of two or more non separable _____   subgraph tree spanning tree complete graph subgraph

The ring sum of two cut set is   cut set not cut set may cut set  empty set cut set
The edge connecetivity of a connected graph is minimum number of edges removal 
reduces the rank of by ______ 4 3 2 1 1

The vertex connectivity of a tree is 4 3 2 1 1

A graph is planar if there exists some geometric representation of G which can be drawn 
on a plane such that no two of its ____ intersect edges vertices link block edges

The vertex connectivity of a star graph is 1 2 3 4 1

Every cut-set in a nonseparable graph with more than two vertices contains ___ two 
edges. atleast atmost exactly graph atleast

Any edge which is not spanning tree is _____ branch chord tree rank chord

In a tree, v is a cut vertex if deg(v)

A tree in which ___ vertex is distinguished from all others is called rooted tree 1 3 2 4 1

A connected ___ graph with n vertices and e edges has e - n + 2 regions planar non planar complete graph cut-set planar

The distance between____ of a connected graph is eccentricity edges vertices self loop loop vertices
in a ___ graph, any minimal set of edges containing atleast one branch of every 
spanning tree is cut-set connected graph disconnected graph complete graph tree connected graph

4 5 6 7 4

diameter is length of the longest path in the ____ tree spanning tree shortest spanning tree euler graph tree

In a degree constrained shortest spanning tree deg(G)≤ 3 4 5 2 3

Every circuit has an ___ number of edges in common with any cut set even odd zero three even

A ___ is separable if its vertex connectivity is one. connected graph simple graph planar graph non planar graph connected graph

A _____is a connected graph without any circuit. tree spanning tree weighted spanning tree hamiltonian circuit tree

Any connected graph with n vertices and n-1 edges is ____ tree spanning tree fundamental circuit fundamental circuit tree
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Every ___ edge in a graph G is included in every covering of G. pendant isolated link block pendant

The complete graph of 5 vertices is _______ planar nonplanar embedding complete   nonplanar

The number of _______ in each row is the degreee of the corresponding vertex 1 0 2 3 1

A row 0's in the incidence matrix represents  an isolated vertex pendeant vertex odd vetrex even vertex an isolated vertex

Every degree of a vertex v equals the number of ____ in the correspondingrow or column of x(G) circuit vertex edge singular circuit

 If G is a graph with n vertices then A(G) =   n n-1 n-2 n-3 n-1

____ produce identical columns in the cut set matrix parallel edges parallel vertex vertex edge parallel edge 

Cover of a graph is a _____ of vertices    subset set matrix singular subset

The incidence matrix of a graph G is                        square matrix rectangular matrix column matrix row matrix rectangular matrix

If G is a tree then A(G) is         square matrix rectangular matrix column matrix row matrix square matrix

 If G is a tree with n vertices then order of A(G) =   n n-1 n-2 n-3 n-1

The  reduced incidence matrix of a tree is singular nonsingular cannot be determined of 1 determinant nonsingular

A matching in a graph is a subset of edges in which no ___ edges are adjacent 2 4 3 1 2

Every ____ is 2 - chromatic bipartite graph null graph simple graph complete graphs bipartite graph

If A(G) is the adjacency matrix of a graph with 0's in ____ then G is complete diagonal non diagonal matrix tree diagonal

A column of all ___ corresponds to a non circuit edge is circuit matrix 0's 1's n n+1 0's

Every degree of a vertex v equals the number of ____ in the correspondingrow or column of x(G) 1's 0's diagonal matrix 1's

connected disconnected simple graph  complete disconnected
X(G) = In, identity matrix if G has _____ and disconnected with k = n  self loop connected loop link self loop

Suppose G is complete graph with n vertices. Then number of rows in A(G) with exactly one 0 is n n-1 0 1 n

Suppose G is complete graph with n vertices. Then the main diagonal element of A(G) is 1 0 0 or 1 2 0

 A column of B(G) of all zeros corresponds to a non circuit ____________     edge vertex both vertex and edge neither edge nor vertex edge

The incidence matrix A(G) every column has ____ two 1's      atmost atleast exactly more than exactly

The number of 1's in a row of B(G) =    number of vertices in G number of edges in G number of odd vertices number of even vertices number of edges

The ______ matrix two elements 0 and 1 is binary matirx incidence adjacence cut set circuit incidence

If B(G) is a circuit matrix of a connected graph with n vertices and e edges then rank of B(G) is      n e 1 e-n+1 e-n+1

If G is a tree with n vertices then rank of B(G) is 1 0 2 3 0
In A(G), the _______ matrix, a row with all 0's represents isolated vertex adjacent path circuit incident incident

any some no exactly one any

A column of P(x,y) all 1's corresponds to an edge that lies in _______ path between x and y any some no exactly one any

 Number of rows in P(x,y) with all 0's is    0 1 2 3 0

If the entries along the principal diagonal of an adjacancy matrix are all of 0's then G has      self loop no self loop parallel edges isolated vertex self loop

The degree of a vertex equals the number of 1's in the corresponding _____ of adjacency matrix row only column only both row and column either row or column

A graph consisting of only isolated vertices is        1-chromatic 2-chromatic 3 -chromatic 4-chromatic 1-chromatic

A graph with one edge is atleast     1-chromatic 2-chromatic 3 -chromatic 4-chromatic 2-chromatic

exactly one atmost  atleast not atleast

The number of edges in a largest maximal matching is ____           matching matching number maximal matching minimal matching matching number

A graph that cannot be drawn on a plane without a cross over between its edges is called _______ planar nonplanar embedding graph planar

Complete graph with more than one vertices is _____ planar nonplanar embedding graph nonplanar

The determinant of every square submatrix of an ___ matrix is 1,-1 or 0 incidence adjacence circuit cut set incidence

_______ discovered nonplanar graph unique property Kasimir Kuratoaswski Rowan Hamilton Euler Fermat Kasimir Kuratoaswski

The complete graph of ________ vertices is nonplanar four six seven five five

A pentagon divide the plane of the paper into two regions is called _______ Jordan curve Kuratowski Euler Konigsberg bridges Jordan curve

In adjacency matrix of graph all the entries along the leading diagonal are 0 if and only if the graph has no _____ self loop loop block link self loop

The number of ___ in a minimal covering of the smallest size is covering number of the graph edges vertices loop block edges

In ____ matrix, a colum with all 0's corresponds to an edge forming a self -loop cut-set circuit path adjacency cut-set

The rank of ____ matrix must be atleast n-1 incident path circuit cut-set incident

A _____ in which every vertex is of degree one is dimer covering covering minimal covering maximal covering matching covering

A  hamiltonian ____ in a graph is covering circuit path vertex edge circuit

A graph with ___ or more edges is atleast 2 - chromatic 1 2 3 4 1
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A ____  that has no self loop or parallel edges is simple digraph graph tree spanning tree digraph

A balanced digraph is__________ isograph simple graph complete digraph digraph isograph

A ____ oriented graph. digraph complete graph simple graph Euler graph digraph

In any graph, we have α(G)=β(G) α(G)≤β(G) α(G)<β(G) α(G)≥β(G) α(G)≤β(G)

A vertex v ia called pendant vertex if d+(v)+d-(v)= 1 2 3 4 1

A graph G is an Euler graph if d+(v) is odd then d-(v)= odd even 3 5 even

A graph with one or more edges is  atleast 4-chromatic 3-chromatic 2-chromatic 1-chromatic 2-chromatic

A complete  graph with n vertices is-------------- 4-chromatic 3-chromatic 2-chromatic n-chromatic n-chromatic

Every graph having ----------- is atleast 3-chromatic triangle square odd vertices even vertices triangle

Every graph having  triangle is atleast ------------------ 4-chromatic 3-chromatic 2-chromatic n-chromatic 3-chromatic

A complete  graph with 5 vertices is-------------- 4-chromatic 3-chromatic 2-chromatic 5-chromatic 5-chromatic

Every tree with two or more vertices is------------ 4-chromatic 3-chromatic 2-chromatic 5-chromatic 2-chromatic

Every --------with 2 or more vertics is 2-chromatic tree complete connected disconnected tree

A graph consisting of simply one circuit with greater than or equal to 3 vertices is ------------- if n is  even 4-chromatic 3-chromatic 2-chromatic 5-chromatic 2-chromatic

A graph consisting of simply one circuit with greater than or equal to 3 vertices is  2-chromatic if n is ---------- even odd 3 0 even

A graph consisting of simply one circuit with greater than or equal to 3 vertices is ------------- if n is   odd 4-chromatic 3-chromatic 2-chromatic 5-chromatic 3-chromatic

A graph consisting of simply one circuit with greater than or equal to 3 vertices is  3-chromatic  if n is  --------- even odd 3 0 odd

A graph with ------- one edge is 2-chromatic if it has no circuits of odd length atleast atmost exactly 3 atleast

A graph with  atleast   ---------- edge is 2-chromatic if it has no circuits of odd length 1 2 3 4 1

A graph with  atleast    one  edge is 2-chromatic if it has no circuits of  -------- length odd even 0 4 odd
A graph with  atleast    one  edge is 2-chromatic if it has   ---------- circuits of   odd  length 0 1 2 3 0

A graph with  atleast   one edge is ------------- if it has no circuits of odd length 4-chromatic 3-chromatic 2-chromatic 5-chromatic 2-chromatic

A star graph is ---------------- 4-chromatic 3-chromatic 2-chromatic 5-chromatic 2-chromatic

Every  tree    with -------------- vertics is 2-chromatic greater than 2 less than 2 equal to 2 greater than or equal to 2 greater than or equal to 2

Every ------------ graph is 2-chromatic bipartiate complete regular connected bipartiate

Every     biparitate  graph is ------------------ 4-chromatic 3-chromatic 2-chromatic 5-chromatic 2-chromatic

Two regions are said to be adjacent if they have a common -----------between them edge vertex edge and vertex neither edge nor vertex edge
Two ---------------------- are said to be adjacent if they have a common   egde  between them faces regions egdes vertices regions

Proper coloring of ---------------- is called map coloring faces regions egdes vertices regions

A covering exists for a graph if the graph has no ------------------------ isolated vertex odd vertex even vertex pendant vertex isolated vertex

Every ------------------ in a graph included in  every covering of  the graph pendant edge odd vertex even vertex pendant vertex pendant edge

Every    pendant edge     in a graph included in ---------- covering of  the graph no some all finite number of all

Cover of a graph is a sub set of ---------------------- vertices edges both vertices and edges neither edge nor vertex vertices

A complete graph with _______ vertices is one  of the 2 graphs of Kuratowski. 2 3 5 1 5

The second graph of Kuratowski is a regular connected graph with _______ vertices and _______ edges six,seven six,nine six,five five,six six,nine

The two common geometric representations in Kuratowski graph it is fairly easy to see that the graphs are ________ homeomorphics planar representation infinite region isomorphic isomorphic

A graph in which all vertices are of equal degree is called a _______ complete graph regular graph planar graph nonplanar graph regular graph

Removal of one edge or a vertex makes each a _______ graph. complete   planar nonplanar  Euler planar

The complete graph of 5 vertices is _______ planar nonplanar embedding complete   nonplanar

The rank of an ____ of a digraph with n vertices is n-1 incidence matrix cutset matrix path matrix circuit matrix incidence matrix

A _______ in which there is exactly one edge directed from every vertex to every other vertex is complete symmetric digraph simple digraph complete digraph regular digraph symmetric digraph simple digraph
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The isolated vertex in degree and out degree are equal to 0 1 2 3 0

The  minimum cardinality of a _____ is equal to domination number set graph cutset vertex set

The dominating set N[S] is _____ v 1 0 2 v

Suppose G is a complete graph wiyh n vertices. Then number of independent set of vertices is n n-1 n+1 n+2 n

Every dominating set contain ___ one minmal dominating set atleast atmost equal every atleast

The number of ____ in the largest independent set of a graph vertices edges links blocks vertices

The minimum cardinality of a total dominating set is dominating set is _______ domination number independent set dominating set independent number domination number

A set of vertices in a graph is ______ if no two vertices in the set are adjacent independent set independent number dominating set dominating number independent set

The number of ___ incident out of a vertex is out degree edges vertices links blocks edges

The minimum cardinality of an independent  dominating set G is _______ domination number independent set dominating set independent domination number independent domination number

A _____ dominating set from which no vertex can be removed without destroying its dominance property. minimal maximal independent independent number minimal

A ______  dominating set may or may not be independent minimal maximal independent independent number minimal

A_______ contains atleast one minimal dominating set. domination number independent set dominating set independent number dominating set

The set of all _____ is trivially a dominating set in graph vertices edges cutset blocks vertices

An _____ has the dominance property only if it is a maximal independent set domination number independent set dominating set independent number independent set

A graph may have many ______ and of different sizes. minimal dominating set independent set dominating set independent number minimal dominating set

The number of ___ in a minimal covering of the smallest size is covering number of the graph edges vertices loop block edges

In ____ matrix, a colum with all 0's corresponds to an edge forming a self -loop cut-set circuit path adjacency cut-set

The rank of ____ matrix must be atleast n-1 incident path circuit cut-set incident

A _____ in which every vertex is of degree one is dimer covering covering minimal covering maximal covering matching covering

A  hamiltonian ____ in a graph is covering circuit path vertex edge circuit

A graph with ___ or more edges is atleast 2 - chromatic 1 2 3 4 1

A pendent vertex of degree is 1 2 3 1

A regular graph with n vertices and their degree is n-1 n-2 n+1 n+2 n-1

Atleast one vertex is graph incident vertex degree pendent graph

Isolated vertex is null graph pendent graph complete graph regular graph null graph

A graph is a infinte number of vertices and infinite number of edges is infinite graph finite graph link regular graph infinite graph

The number of edges in a largest maximal matching is ____ matching matching number maximal matching minimal matching matching number

A graph that cannot be drawn on a plane without a cross over between its edges is called _______ planar nonplanar embedding graph planar

Complete graph with more than one vertices is _____ planar nonplanar embedding graph nonplanar

The determinant of every square submatrix of an ___ matrix is 1,-1 or 0 incidence adjacence circuit cut set incidence

_______ discovered nonplanar graph unique property Kasimir Kuratoaswski Rowan Hamilton Euler Fermat Kasimir Kuratoaswski

The complete graph of ________ vertices is nonplanar four six seven five five

A pentagon divide the plane of the paper into two regions is called _______ Jordan curve Kuratowski Euler Konigsberg bridges Jordan curve

In adjacency matrix of graph all the entries along the leading diagonal are 0 if and only if the graph has no _____ self loop loop block link self loop

A star graph is ---------------- 4-chromatic 3-chromatic 2-chromatic 5-chromatic 2-chromatic

Every  tree    with -------------- vertics is 2-chromatic greater than 2 less than 2 equal to 2 greater than or equal to 2 greater than or equal to 2

Every ------------ graph is 2-chromatic bipartiate complete regular connected bipartiate

Every     biparitate  graph is ------------------ 4-chromatic 3-chromatic 2-chromatic 5-chromatic 2-chromatic

Two regions are said to be adjacent if they have a common -----------between them edge vertex edge and vertex neither edge nor vertex edge

Two ---------------------- are said to be adjacent if they have a common   egde  between them faces regions egdes vertices regions

Proper coloring of ---------------- is called map coloring faces regions egdes vertices regions

A covering exists for a graph if the graph has no ------------------------ isolated vertex odd vertex even vertex pendant vertex isolated vertex

Every ------------------ in a graph included in  every covering of  the graph pendant edge odd vertex even vertex pendant vertex pendant edge

Every    pendant edge     in a graph included in ---------- covering of  the graph no some all finite number of all

Cover of a graph is a sub set of ---------------------- vertices edges both vertices and edges neither edge nor vertex vertices

In a degree constrained shortest spanning tree deg(G)≤ 3 4 5 2 3

Every circuit has an ___ number of edges in common with any cut set even odd zero three even

A ___ is separable if its vertex connectivity is one. connected graph simple graph planar graph non planar graph connected graph

A _____is a connected graph without any circuit. tree spanning tree weighted spanning tree hamiltonian circuit tree

Any connected graph with n vertices and n-1 edges is ____ tree spanning tree fundamental circuit fundamental circuit tree

The number of edges incident on a vertex with self-loop counted twice is degree adjacent link block degree

In any tree there __ two pendent vertices atleast atmost some sum of atleast
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The length of a hamiltonian path of a ____ with n vertices n-1 connected graph star graph simple graph complete graph connected graph
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Fundamental circuits 
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                                               PART –B (5x6=30) 

1. Show that the sum of the degree of all vertices in a graph equal to twice in a number of                     

                     edges incidence in G. 

2. i) Show that if a graph G has exactly two vertices of odd  degree  there is a path joining    

                   these two vertices. 

          ii) Show that a simple graph with n vertices and k-components can have at most 

                      
3. Define  (i) Bipartite Graph 

                       (ii) Regular Graph 

                             (iii) Complete Graph.  

                  Give an  example for each. 

 4. If G is a tree with n vertices then prove that G has  n-1 edges. 

 5. Prove that a  connected graph G is an Euler graph if and only if it can be decomposed     

       into circuits. 

 6. Explain Hamiltonian graph. 

 7. Define walks and paths and Give an example. 

 8. Prove that a graph G is a tree if and only if it is minimally connected 

9. Prove that every tree has either one or two centers. 

10. Define (i) weighted graph 

                       (ii)isomorphic 

                      (iii) Euler trail. Give an example of each 

PART – C ( 1 x 10 = 10 marks)  

1.  Prove that a graph G is a tree I and only if there is one and only one path between any  

      two vertices of G.                                                                                        

2. Explain walks and paths and Give an example. 

3.  Discuss Hamiltonian graph. 
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UNIT – II 

SYLLABUS 

Spanning tree in weighted graph – cut sets – properties of cut sets – all cuts sets – 

fundamentals circuits and cut sets – connectivity and separability – network flows – I 

isomorphism – II isomorphism – combinational  verus geometric graphs – planer graphs – 

different representation of planar graphs 

Cut Edge (Bridge)    A bridge is a single edge whose removal disconnects a graph. 

 

 The above graph G1 can be split up into two components by removing one of the edges bc 

or bd. Therefore, edge bc or bd is a bridge.  

 

 The above graph G2 can be disconnected by removing a single edge, cd. Therefore, edge cdis a 

bridge.  

  

The above graph G3 cannot be disconnected by removing a single edge, but the removal of two 

edges (such as ac and bc) disconnects it.  
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The above graph G4 can be disconnected by removing two edges such as ac and dc. 

Cut Set 

A cut set of a connected graph G is a set S of edges with the following properties 

 The removal of all edges in S disconnects G. 

 The removal of some (but not all) of edges in S does not disconnects G. 

As an example consider the following graph  

 

We can disconnect G by removing the three edges bd, bc, and ce, but we cannot disconnect it by 

removing just two of these edges. Note that a cut set is a set of edges in which no edge is 

redundant.  

Cut-Vertex 

A cut-vertex is a single vertex whose removal disconnects a graph. 

It is important to note that the above definition breaks down if G is a complete graph, since we 

cannot then disconnects G by removing vertices. Therefore, we make the following definition.  

Connectivity of Complete Graph 

The connectivity k(kn) of the complete graph kn is n-1. When n-1 ≥ k, the graph kn is said to be k-

connected. 

Vertex-Cut set 

A vertex-cut set of a connected graph G is a set S of vertices with the following properties. 
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a. the removal of all the vertices in S disconnects G. 

b. the removal of some (but not all) of vertices in S does not disconnects G. 

Consider the following graph 

  

We can disconnects the graph by removing the two vertices b and e, but we cannot disconnect it 

by removing just one of these vertices. the vertex-cutset of G is {b, e}. 

Note that the connectivity k(G) does not exceed the edge-connectivity λ(G). This inequality 

holds for all connected graph. 

Formally, for any connected graph G we have 

K(G) ≤ λ(G) ≤ δ(G)  

where δ(G) is the smallest vertex-degree in G. But it is certainly possible for both inequality in 

above theorem to be strict inequalities (that is, k(G) < λ(G) < δ(G)) For example, in the following 

graph,  

 

K(G)=1, λ(G) = 2, and δ(G) = 3. 

Edge Connectivity 

The edge-connectivity λ(G) of a connected graph G is the smallest number of edges whose 

removal disconnects G. When λ(G) ≥ k, the graph G is said to be k-edge-connected. 

For example, the edge connectivity of the below four graphs G1, G2, G3, and G4 are as follows: 

 G1 has edge-connectivity 1. 

 G2 has edge connectivity 1. 
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 G3 has edge connectivity 2. 

 G4 has edge connectivity 2. 

 

  

The above graph G1 can be split up into two components by removing one of the edges bcor bd. 

Therefore, edge bc or bd is a bridge.  

 

 The above graph G2 can be disconnected by removing a single edge, cd. Therefore, edge cdis a 

bridge. 

 

 The above graph G3 cannot be disconnected by removing a single edge, but the removal of two 

edges (such as ac and bc) disconnects it.  

  

The above graph G4 can be disconnected by removing two edges such as ac and dc. 

 

Vertex Connectivity 
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The connectivity (or vertex connectivity) K(G) of a connected graph G (other than a complete 

graph) is the minimum number of vertices whose removal disconnects G. WhenK(G) ≥ k, the 

graph is said to be k-connected (or k-vertex connected). When we remove a vertex, we must also 

remove the edges incident to it. As an example consider following graphs.  

 

  

The above graph G can be disconnected by removal of single vertex (either b or c). The G has 

connectivity 1. 

 

 The above graph G can be disconnected by removal of single vertex (either c or d). The 

vertex c or d is a cut-vertex. The G has connectivity 1. 

 

 The above G cannot be disconnected by removing a single vertex, but the removal of two non-

adjacent vertices (such as b and c) disconnects it. The G has connectivity 2. 
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Separability 
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Network flow 
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Different representation of a planar graphs 
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                                        PART B (5X6=30 Marks) 

1.Prove that every cut-set in a connected graph G must contain atleast one branch of  

     every spanning tree of G.  

 

       2. Explain about fundamental cut-sets and fundamental circuit in a graph 

3. Explain Kruskal algorithm  and Prim’s algorithm  for shortest spanning tree  with  

                 example. 

          4. Prove that the maximum flow possible between two vertices a and b in a network is     

                 equal to the minimum of the capacities of all cut-sets with respect to a and b.      

5. Explain about Network flows in a graph. 

  

       6. Prove that the complete graph of five vertices is nonplanar 

7.  Prove that the vertex connectivity of any graph G can never exceed the edge  

       connectivity  of G. 

       8. Expalin about planar graphs 

9. Prove that the minimum height of a n vertex binary tree is equal to [log(n+1)-1] 

       10. Define (i) edge connectivity 

                       (ii) vertex connectivity 

                        (iii) separable graph 

 

                                    PART C (1X10=10 Marks) 

1.Prove that every circuit has an even number of edges in common with any cut-set 

2. Explain the complete graph of five vertices is nonplanar 

3. Discuss about fundamental cut-sets and fundamental circuit in a graph 
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UNIT-IV 

SYLLABUS 

Directed Graphs- Types of Directed Graphs- Types of enumeration, counting labeled trees, counting 

unlabelled trees, Polya’s counting theorem, graph enumeration with polya’s theorem. 

 

                                                                       DIRECTED GRAPH 

 

                                                     TYPES OF DIRECTED GRAPHS 
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                                           TYPES OF ENUMERATION 
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                                         COUNTING LABELED TREES 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 
      CLASS: I M.SC MATHEMATICS                              COURSE NAME:GRAPH THEORY   

                                                                                                                  AND ITS APPLICTIONS  

COURSE CODE: 17MMP205A      UNIT: IV       BATCH-2017-2019 
 

Prepared by:R.Gayathri, Asst Prof, Department of Mathematics, KAHE Page 6/7   
 

 

 

 

                                  COUNTING UNLABELLED TREES 
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                                         POLYA’S COUNTING THEOREM 
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PART – B (5X6=30 Marks) 
 

 

1.Prove that the number of simple, labeled graphs of n vertices is 2 n(n-1)/2. 

 

            2. Define (i) Directed Graph 

                            (ii) Euler Digraph 

           3.Discuss about the digraph. 

 

           4.  Explain counting labeled tress. 

           5. Discuss about the binary relations in a digraph. 

                                                 

           6. Explain about the counting unlabeled tress 

           7.Discuss about some types of digraph with suitable example. 

                                                  

           8.Explain euler digraphs 

           9.Explain about adjacency matrix of a digraph. 

                                                

         10.  Prove that the determinant of every square submatrix of A, the incidence matrix of a  

               digraph is 1,-1,0. 

 

PART – C (1X10= 10 Marks)  

 

  1.   Prove that there are nn-2 labeled trees with n vertices (n ≥ 2). 

  2.   Discuss euler digraphs 

 

  3.  Explain (i) Directed Graph 

                     (ii) Euler Digraph 
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TWO APPLICATIONS 

Centrality And Domination For Faculities Location 

 

 

                                

Domination in graphs: Introduction- Terminolgy and concepts- Applications – 

Dominating set and domination number – Independent set and independentnumber – 

History of domination in graphs.                                                
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                                                                           Figure: Queens 
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                                        Figure: Minimal dominating sets 
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                                             Figure:Distance 2-cycle domination 
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POSSIBLE QUESTIONS 

PART B (5x6 = 30 Marks) 

 1. Explain about minimal dominating set.  
 2. Prove that if a connected graph with n ≥ 2vertices has a dominating set S then the  

    complement of S is also a dominating set of G. 

3. Explain domination number of a graph with examples 
 4. Explain briefly about applications of radio stations. 

5.  If G is a graph with no isolated vertices, then prove that the complement V-S of every   
      minimal dominating set S is a dominating set. 
 6. Explain independent set of a graph with examples. 

  

7. Prove that every connected graph G of order n ≥ 2 has a dominating set S whose 

      complement V-S is also a dominating set. 

 8. Explain independence number of a graph with examples. 

9. Explain dominating set of a graph with examples. 

10. If a γ- set S of a connected graph G of order n ≥ 2 is a status of G, then prove that S is an  

            independent dominating set of cardinality two. 

 

PART C( 1x10 =10 Marks ) 

1. Prove that a dominating set S is a minimal dominating set if and only if for each vertex u ε  
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       S, one of the following two conditions holds.  

             (i) u is an isolate of S.    

             (ii) there exists a vertex v ε V-S for which N(v)∩S = {u}. 

2. Discuss dominating set of a graph with examples. 

 3. Explain if a connected graph with n ≥ 2 vertices has a dominating set S then the  

        complement of S is also a dominating set of G. 
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