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(i) 

(ii) 

1. 

Attempt five questwns in all, selectimg one questwn from each Unit. 
~~.,,~~"ffRq,f'q"<Ffqj&~ ~Tik,-~<ii'~~, 
Write your roll number on questwn paper before start writing answers of queSti0 ns. 

"JTR/'<7i"~~~y_c{~-T{;{Wrrff~37fW.lfffflt 

UNIT-I/~-1 

(a) If A and B are any two sets, then prove that : 

(b) 

(i) (AuB)' = A'nB' (ii) (AnB)' = A'uB' 

(i) (AuB)' = A'/11B' (ii) (AnB)' = A'uB' 

Prove by the principle of Mathematical induction that 3Zn + 2 - 8n - 9, is divisible by 64, if n is a 
positive integer. 

3lJTltR mRf 'B <tlm fcfi' 3Zn + 2 - 8n - 9, 64 'B fcl'~ t n ~~%I 

4/5½ 

4/5½ 

2. (a) Let R* = {(a, b) : 1 + ab > 0 ; a , be R} be a relation on the set R of real numbers. Then explain 

(b) 

whether R* is reflexive, symmetric or transitive . 415 ½ 

-irRT qr~fqc:fi ~3lit'~ R "tR-m:~ctnf~-~~ R* ={(a, b): l+ab > O; a, beR} 'to)~ 
fcfi' R*, ~. -w:rfi:rn 3leJqT {isifiilic:fi !<IT~ I 

State Pigeonhole principle. Assuming a patient is given a prescription of 45 tablet s with t h e 
instructions to take atleast one tablet ~er day for 30 days. Prove that there must be a period of 
consecutive days during which the patient takes a total of exactly 14 tablets. 

1+8/1 1/~+4 

1125/1175-1 1 
P.1'.0. 



4. 

UNIT_ II t"f<fiTf- II 

, . I ,._ fthe Boolean algebra< B + , h ,,, three arbitrary e emen.,., o • , •, >, t en prove that . .,,f!v . b care a1,_, . ~u 7• Jf a . . b)+ c 
(b+O)""(a+ 4-.,,;. 

t
1 + .=rhJ ii1TW1fora < B. + , ·· '> cfr-J ~""'<)I~ QI~~% : a, b, c ~, ... 

a + {J) t ci "' {a + b) + c G; 
(b) 

ean algebra < B, + , ., ', 0, 1 > a partial o~ relation ,;;; be defined on B 
In a Bool , . be B) then prove that: O 4/5 

.:::b¢ab ::0, a, r-l 

(a) 

(b) 

(a - . tlower bound (lnfimum) {a, b} 
b-greates 

a· -~~<B, +,.,',0, I>if31fmq;'sPf~~.B1R~t 

fcl;m b'=-o· a, be ~ ), oal~~: 
.:::b#B , 

(a - ~~(~){a,b}. 
a·b""~ 

Find the Conjunctive Normal Form (C.N.F) of the following Boolean function: 
X )::(x + ¾>. (X1 + X2'). (xl + X3') f(xl'xz, :y I 

cfiT ~lfJ-:ii-114 SH·U:41-4 : 

f( x x )=(Xi+ x~ · (xl + X2') · (xl + X3') Xp 2• 3 

De.fine Euler's <I> function, and prove : 
If Pis a prime number and K is an arbitrary positive integer, then<!> (pk)= pk- l(p- I) 

~<f>"q;ffiq;r~~v:cf~mcfi1 foit Jfilf-ii~: 
~p~~~l~K~~~~~<J>(pk)=pk-l(p-I) 

LO 
UNIT- III /~~II 

4/5½ 

4/5 

(a) Show by means of truth table, that the compound statement is a tautology. 4/5½ 
Cffl' Fii'Pf~ 9/H•,fc:kl l I 

(b) (i) Define rule of detachment for the validity oflogical inference with example. 
cfCfi"WIB fc.i<i1•-1di 

(ii) Define Quantifier with example. 
~q;)~·~~I 

(a) Determine the numeric function corresponding to the following generating function: 

G(x)= l+2x 
2+3x+x2 

R&.iR'ifuia ~'q;fR wra : 
G(x)= 1+2x 

2 + 3x + x2 

4/5 

4/5 

(b) Solve the recurrencl relation: 4/5½ 
ar=3ar-i-2ar-2;r~2, al =5, a2=3 iJj 
by the method of generating function. , r-
"9:-1:ClcJ:@ 8r = 38r-1- 2a · r > 2 - 3"-e r-2• - ,a1=5,a2--l.!7 
cfiT~~cJ,7'~~~~, 0 

r--1 
5/1175-I 
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8. 

7. 

UNIT - IV I~ - IV 

(a) D fin e e the following : 
(i) Degree of a vertex in a graph 
(ii) Pendant vertex 
(iii) Regular graph 

0v) Bipartite graph 

H'-ifclf&a <f>1 : 

(i) m-q:;-qf.fimw,tctl"mo'lll~ 

(ii) ~wit 
(iii) mfirn m-q:; 

(iv) ~m-q:; 

(b) IfG is simple connected planar graph with n vertices and e edges (e>2), then prove that e~ 3n - 6: 

<:JR G ~'ldcl14 mtfif, n mif e cfi1't (e>2) foGJ~~fcti e~3n-6: 

4/5'/2 

4/5 

(a) Find the shortest path and distance between the vertices V 1 ~nd V 6 in the following weighted 4/5½ 
. 

f.--
f.p:;J 'l.JTmf mq; if mlff V 1 V6 ~~'dW-ii•f oe:rr -qrf 

Lh 
0 

V4 rl 

(b) Find the union of graphs G1 and G2 shown in figure : 

m if~-~ m1:fi G1 oe:rr G2 cfiT : 

VI 

v6 

V2 V3 

e4 e7 e5 

V4 
e6 

V5 
G2 

V5 

G1 

4/5 
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f 
9. (a) 

UNIT _ V 1-p;rf- V 

Find the adjacency xnatrix of the following graph : 
f;r1:;J 'q;T am:F@T : 

(b) Define Tree. prove that a tree with n vertices has exactly (n - 1) edges. 

10. (a) 

(b) 

V2 

~8:l cfTT ~~Im~% n cl@ ~8:l if ;;r~?.IB: (n -1) m"ffi f I 

Prove that every tree has either one or two centres. 

m~f<n~~a:TcfiT~~:~~~i, 

Determine whether the graphs given below are Euler, Hamiltonian or not. 

~Ffi"~lJllflaw:«¥, ~f~e::ilf.P-11 ~~~"1'm: 

Fig.I Fig. 2 

V1 V1 

V4 0. V4 V2 

3 

V3 V3 

Fig.3 Fig. 4 

-oO o-

" 
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4/5½ 

4/5 

4/5½ 

4/5 
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