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B.Sc. DEGREE (C.8.0.8.8.) EXAMINATION, MARCH 2017
Sixth Semsster
Clore Course—DISCRETE MATHEMATICS
(For B.Bc. Mathemstics Model I and Medel 1L}
(2012 Admission enwards]
Time : Throe Hours Iiaximum @ 8 Merks
Part A (Short Answor Guestions}

Angiver all gisestions,
Each question corries 1 mark.

Give the oumber of vertices and the number of edges in the complete bipartite graph K .
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9. Dofine insidence matrix of a graph.

Defing 2 bridge.

-

Find the vertex connectinty of the complste graph B,

g, Diefine a Hamilton oycls

3, Biete Hall's marriags theorer.

7. What is meant by a monoalphabetie ciphar ¥
8. State Knapsack problem.

6. Writethedualof avibaclsEnleve) foralia b einLwithe 28

15 Tiefine a complomentsd laltice,
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Part B (Brief Answer Questions)

Answer any oighl questions.
Each qguestion carries Z marks,

11. Lot G be 2 graph with » vertices, ¢ of which have degree & ond others of degree & + L Prove that
= (% + 1) n = 22, whero ¢ i3 the number of adges ia G.

12, Define undarlying simple graph of pgraph and fllusirale with an example.

12, Defing walk i 2 graph.When s a wall said to be = path?

14, Lot O be a graph with no leops. If for every pair of distinet vertices » snd v af & therg is pracissly
one path from w o v, then prove that 2 s & tree.

15, Define Spanning frec of 8 graph Uraw fwo ronisomorphic spanming tress of X,
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Interpret the Chiness Posiman Trovles in granh theoveticel tecms,
Define closure of A graph.
Define an M-augmenting path and give an example.
Describe Caesar vipher using congruence theory
Define a superinereasing seiqvence and give an cxample,
Define isomorphic lattices, Give an example
Prove thal every finita latlics is buunded.

(Gx2=16)
Tart ) {Bhort Bxsay Tvpe GQuestions)
Anewer any s guesfions.
Foch quastion carvies & marks.
Siate and prove the firat thoorem of graph theory. Dedues that in say graph (G there i3 an even
number of odd verlices.
16T is & ipae with n vertices, prove that il has precisely i — 1 cuges.
Prove ihst every connccted graph has a spansisag iree.
Let (3 be £ graph in which the degree of every vertes iz at least Lwo. Prove that & confains e eycle,
Brove that every k-regular graph with & > 0 has a perfect matching,
Encrypt the message NUMBER THEORY using the cipher C = 8P + 11 {mod 26).
Fied the unique selotion of the superincreasing Enapsack problem
118=4ux +6ay + 0o, + 202, + 41 o + 89 x,.

Prove that the dual of & laitice is a lattice,

Prove that a sublattice S of a lattice L is a convex sublattice if and only if for alla, b in 5, (@ 2b),
@, bl = 5. -

(6% 4 = 24)
Part I (Essay {juestions)
Answer any two guesiions.
Each quesiion carries 15 marks.
(a) Let G bes nen-emply graph with at loest two vertices, IT G has no uadd eyeles, then prove thal
(3 is biparlite.
(s} Lel G be a greph with o vertices, where n 2 2. Prove thzt G has et least two vertices that are
not cul vertices.
(6} Prove that a connected graph is Eoler if and only 1f the degree of every vertex is oviiL

{b} Prove that 2 simple graph G is Ilamiltenian if and only if closure of (3 is Hamiltonlan.
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Use the 70l viphes

0 = 5P, + 2P, (mod 26)

Cy=3a0; + 4.1-’5‘ {(med 26)
o encipher the message GIVE THELM TIME.
The cipher toxt ALXWILT YADOOLVT has hast enciphared with the cipher

Cy =47 + 117 {med 26)

0, =31, + 8, (mad 28)
Derive the plaintext.
Draw the dingram of the Yzitice of factore of 20 vnder divisibilily and show that if is sams as
that of {he preduet ol bwg shiauis with three and two element,
Define & disbrivutive lattice and give an exampic.
Prove that every distributive latiice iz modular.

{2 = 16= 80)



