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Note: 1. Answq aay FIW full questions, chgptfigDNE full question froml@lmodule.
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Q.1 a. Define rautology, show tlat t$$*tp + r) 
^ 

(q + Ot]X> 6 L1 COI

b. Prove the following using tffilof logic : ",1

- [{{n v q) n r} - - r]6>iblt0,, q) n r] v. - ql€q6, r.
7 L2 col

c. Give i) a direct profiilan Indirect proof for t$f,'Ibwing statement "If
n is an odd inteeer thpd+ 9 is an even integeru. ^ 

{-tt -, ,
7 L2 cor

&.v OR ,?ieb

Q.2 t. Define ,f\** statement i0 quantry: 6 L2 col

b. 7 L2 co1

c. For the follow
Determine

ete,menf the univ;grcgoftprises all no$ryph integers.
value of each state'hent

ii) {$v'[*v= tJ \ '

7 L2 col

,r.LI Module -2 \
Q.3 ai

iq
,I)

{:T:'l: 
*"u 

:'xTT":]"] }ryicar 
induction' prove that

'r+2 +3+. 
SIUn(n+ 

l),t;
6 L2 co2

b. prove,'.W *[tf]ry)'l *. F0, F,, F2, are the

Fibonacci numbers. 
;$|r

7 L2 coz

c. Find the number - olr permutations of the letters of the word
'MASSASAUG{ fi how many of these all four A's are together? How
many oftheffiwith S's?

7 L3 co2

OR
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Q.4 a. Prove that 4n < n' - 7 for all positive integers n > 6. 
{4$

6 L2 co3

b. Find the co-eflicients of x' f in the expansion of(2x $yX 7 L3 co3

c. Let ao : L, dt = 2, h: 3 and En : oa-l + ar-3 f91$ $, prove that ao S 3o for
all+ve integers n. 

- 
:.L ;!

7 L2 co3

Modulr*Y r,.b
Q.s t. State Pigeon hole principle. Prove- tlLlf 30 dictionaries in a li6r6ry

contains a total of 61,327 pages thr@1bast one of dictionarielm6t have

atleast 2045 pages 
.Cr- 

"5}

6 L2 co3

b. Define power set. For any s1l{1*B, C ( U, prove that

Ax (BLrc):(AxB)X+UD ,S'
J 7 L2 co3

c. Let f and g \ fur$+st from.R to R define$4T(x) : ax + b and
g(x): I -x + x'llf (qrltx) = 9 x'-9x+ 3- determiilE a & b-

{d 4.'

7 L3 co3

&":,, oR ,tm
Q.6 t. by v3'

Find f Cl,5) and ft(- 6, 5)..s ,s
,ifx>0

3x,if x < 0

6 L2 co3

b. Let N be the set ofNatural numblr$. Let a relation B h$Ftned by

R: {(q b) / ae N , b 
",N ,1 - b is aivisiuquffirove that

equitalence relation. 6f, d? ,

7 L2 co3

c.

d

JE.*

For A = { a, b, c, d,p}, the Hasse U*}}x4* e"*(Ws shown

'ttnm#;m#ilS- \,*- , ' \) r<- A&' n$k 6-
, ,IibA

7 L3 co3

hl Modulf- 4

Q.7 a. Determine fl[q*mber of integer.s(F*een I and 250 that are divisible by 3
and notry by5 and ?. 

- Cd
6 L3 co4

b. Solve the recurrence relafien-Fo*z : Fn+t -l- Fn, where I > 0 and F6 = 0,
Fr:I. 

^-TL'

7 L2 co4

c. Define Oeran8eqnty'ind the number of derangement of l, 2,3, arrd 4. 7 L3 co4
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Q.8 a. Find the Rook polynomial
in the Fig.Q8(a).

for the chess board contain{4@es as shown

'vp-

o{.s' {.

6 L3 co4

b. Solve the requrence relation cn = 50n-r 
K* 

tr 22, u = l, a1 = 3. 6ff 7 L2 co4

c. Find the distinct numbers which aryfigltfiles of at least one of 15;f0 and

35 not exceeding 1000. 
1l!;J ^+

7 L3 co4

^Ubilule - 5 v
Q.e a. Define group and zuberou$llpexample each. 

-' 
, 6 L1 cos

b. State and prove kg$it theorern sf 7 L2 co5

c. Define ruein a {q|IVeriff{ = {", n O, 

!(*ein 
4 group. 7 L2 co5

^ "tr oR a*\
Q.10 a. Prove thii\-intersection of two subgrou?6f a groupo*l(Y -5.'

is a subgroup of the

**"

6 L2 co5

b. Pr&*rat the cube roots ofuni{$}tn a group unAuSptmiplcation 

^

7 L2 co5

c. Let G : Sa, the r*,r3$;p of order o, ffi :'^ if
the subgroup,:. ykfe-,ir" rtr ^g1$rtlt *)r,, "K;.

7 L3 co5
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