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CSE 524: GRAPH THEORY Time: 3 hours Max. Marks: 40

Instructions to students:
1. Do not write anything other than your roll number on question paper.
2. Assume suitable data wherever required and mention it clearly.

Q.1 Choose the correct answer for the following problems (10 questions @ 1 mark) 10
i. A planar graph has 5 vertices and 3 faces. How many edges does it have?

(@) 8 (b) 10 ()6 (d) 15
~
: ii. Which of the following statements for a simple graph is correct?
(a) Every path is a trail (b) Every trail is a path

(c) Every trail is a path as well as every path is a trail (d) None of the mentioned

iii. What is the number of edges present in a complete graph having n vertices?
(@) n(n+1)/2 (b) n(n-1)/2 (c)n (d) Insufficient information

iv. For a given graph G having v vertices and e edges which is connected and has
no cycles, which of the following statements is true?
(@v=e (b)v=e+1 (gv+1l=e (d) None of the mentioned

v. A graph with all vertices having equal degree is known as a;
(a) Multi Graph (b) Regular Graph  (c) Simple Graph  (d) Complete Graph

vi. For the adjacency matrix of a directed graph the row sum is the
degree and the column sum is the degree.
(a) in, out (b) out, in ~ (c) in, total (d) total, out

vii. For which of the following does there exists a tree satisfying the specified
constraints?
(a) A binary tree with 65 leaves and height 6
(b) A binary tree with 33 leaves and height 5
(c) A full binary tree with 23 leaves and height 23
(d) A rooted tree of height 3, every vertex has at most 3 children. There are 40
total vertices

p—

viii. Chromatic polynomial of a cycle of three vertices is;

(@) 4 (b) A3 QQAA -1 -2) (d) 21 — 1)?
ix. A graph with an Euler path can have at most how many odd vertices?
(@)1 (b) 2 ()3 (d)4
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x.  Which of the following graphs is isomorphic to
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\
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Q.2 Solve the following problems (4 questions @ 2.5 marks) 10
i. How many faces will a planar graph with degree sequence 3, 3, 3, 3,3, 3, 6
have?

ii. Draw a graph with n vertices, n —1 edges but having a cycle.
iii. Define what it means for a graph to have an Hamiltonian cycle.
iv. Explain chromatic number and chromatic polynomial by taking a suitable

example.

Q.3A Define simple graph. Show that every simple graph has two vertices of the same 05

degree.
Q.3B Determine whether following two graphs are isomorphic. Explain your answer. 05
d ¢ o -
h f U y
e f ' x
a b Al w

Q.4A Determine which of the following graphs has an Euler path but no Eulerian 05

circuit.
E
A B
D ¢
Graph 1 Graph 2 Graph 3
Q4B Determine whether the statements below are true or false. Explain your answer. 05

a) Every disconnected graph has at least one isolated vertex.
b) A graph is connected if and only if some vertex is connected to all other

vertices.
Q.5A Explain how to use Breadth-First-Search to compute the girth of a graph. 05
Q.5B  Draw Ks and Ks5 Explain the difference between them. 05
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Q.6A

Q.6B

Q.7A

Q.7B

Q.8A

Q.8B

Q.8B

Let G be a 4-vertex graph whose list of subgraphs obtained by deleting one 05
vertex appears below. Determine G.

AA N A

Show by drawing that the wheel graph Ws is planar. Verify your answer using 05
Euler’s theorem.

Write down the adjacency and incidence matrix of the following graph. 05
1
/'/.\
i/ g &
5 .: 3 “:(. 2
4\ /5
] G——
List the nodes of the tree below in preorder, postorder, and breadth-first order. 05

Explain with an example how to use Breadth-First search to compute the girth of 05
a graph.

Explain the following by taking a suitable example: 10
a) Planar Graphs d

b) Coloring of the graph

c) Regular Graphs

d) Trails, Walks and Paths

OR

Find the shortest distance from A to J on the network below using Dijkstra’s 10
algorithm.
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Q.9A Explain rooted tree and it's various components by taking a suitable example. 3]

Q9B Find the minimum spanning tree for the following graph using Kruskal's 10
algorithm.

OR
Q9B Find the chromatic polynomial of the following graph. 10
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