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Sixth Semester
Core Course—DISCRETE MATHEMATICS
(For Model 1 and Model II B.S¢. Mathematics)

Part A

Answer all guestions.
Each bunch of 4 questions has weight 1.

Define a complete bipartite graph.
Define a vertex deleted subgraph of a graph.

Draw the complement of the graph K, ;.

Define a trail in a graph.

Define spanning tree of a graph.

If e is a bridge in a graph G, then WiG —e) = —— (Fill in the blank).
Define an Eulerian graph.

Draw a graph having a Hamilton path but not having a Hamilton ¢ycle.
Is K, Eulerian ? Why ?

Define a matching in a graph.

Define neighbour set of a set 8 of veritices of a graph.

Encrypl the message RETURN HOME uwsing Caesar Cipher,

(ive an example of a super increasing sequence with five terms.

Is the poset {2, 3, 4, 6} under divisibility a Lattice 7 Why ?

Define a modular lattice.

When is an element of a lattice said to be join frreducible ?

Part B

Answer any flve guestions.
Each guestion has weight 1

State and prove the first theorem of Graph theory.
Define a self-complementary graph, Give an example with justification.
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Prove that an edge ¢of a graph G is a bridge, then ¢ is not a part of any eyele n .
If a connected graph G is Eulerian, then prove that the degree of every vertex is even.

For which values 5> 2, does KN have a perfect matching 7

Using the lingar cipher C=38 P + 11 (mod 26) encrypt the message NUMBER THEORY.
Prove that a finite lattice has least and greatest elementa.
Prove that a chain is a distributive lattice.
Bx1=>5)
Part C

Angwer any four questions.
Each guestion has weight 2.

Let & and v be distinet vertices of a tree T. Prove that there is preciscly one path from u to v.

Lotz be a simple graph with at least three vertices. Prove that G is 2~¢connected if and anly il
for each pair of distinet vertices u and v of G, there are two internally digjoint w—v paths
in G,

2

Let G be a simple graph with n vertices where ;>3 and the degree d(v) = >

for every vertex

v of (G, Then prove that G 15 Hemiltonian.

Prove that a matching M in a graph (¢ iz a maximum matching if and only if G contains no
M-augmenting path.

Explain how encryption and decryption are carried out in REBA eryvptosystem.
Prove that the normal subgroups of a group ordered by inclusion form a modular lattice.
(4 x2=8)
Part Id

Answer any two questions,
Eaeh question has weight 4.

Lot G be a non-empty graph with at least two vertices. Prove that G is bipartite if and only if
it has no odd eyeles.

Define the closure C(G) of a simple graph G. Mlustrate the construction of C(G) of the following
graph (3.
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Further prove thal a simple graph G is Hamiltonian if and only C(G) is Hamiltonian and
deduce that if C(G) is complete, then G is Hamiltonian.

Define a complemented lattice. Is the pentagonal lattice complemented ? Justify your claim.
Also show that the dual of a complemented lattice is complemented. Show further that if an
element of a distributive lattice has a complement then that complement is unique.

(2x4=8)



