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Time: 3 hrs. "IVIax. Marks: 80
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Vx, [p(x) v q(x)] ,,, *$" '- rt!. .,fri

lx(-' p(x)] iu1!1i..

Vx [--, q(x) v ffi.,

(04 Marks)
(04 Marks)

,ir-,

c. Find the nunff&r-of proper divigsr.S.at 44100. (04 Marks)
d.

i) * f f'' is the expangion-of (3x -2y - 4z)7

ii) a'b3 c'ds is the expansion of (a + 2b -3c + 2d + 5)t6 (04 Marks)

'' '""l''' 
'

OR
4 a. Prove by mathematical induction that

I

1.2+2.3 +3.4,+...... *n.(n+ 1) = i n(n+ 1) (n+2)
5
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Note: Answer any FIVE lull questions, c,li,gly3.yihS ONE full questionffip each modale,

1 a. Let p, q be primitive stateme
values for each of the

i) p n q ii) --, p v q iii)ft;;=+p iv) ---r e-+-,
b.

c.

Vx[s(x)+-r{x)]
.'. 3x..: s(x) (04Marks)

d. Use method of exhaustion to show that every even integer n with 2 3 n < 26 canbe written
as a'sulr* of at most 3 perfect squqrgs. (04 Marks)

,l'..

2 a. For the universe or urrrre*d;;r^, f.*. ffit, or*ffi,nts, p(x) : x ) 0,

q(x) : x2 > 0, r(x) 
' 
lJffib. Determine the tr,fith'tahe of the fol$wffig statements.

i) 3x, p(x) 
^ 

q(x) ^ $) Vx, p(x) -+ q(x)r ".__iii) Vx, q(x) -+ r(x[, (04 Marks)
b. Without using truth tables, prove the follow"ihg logical eq-uivalence

[(pvq)^(pv--'q)]vq<]pvq. \{i 
::" r' (O4Marks)

c. Find the negaiibri of the followinginfi\ntified statemq*t: {$

Vx, !y [{p (*, y) n q (x, y)} -? G,-f,] "*J* (o4Marks)

d. Disprove 
-the 

statement: 'iThe 6um:of two odd intego{s is an odd integer". (04 IVIarks)
r"'', -''',,,,,, '. ,1i, 

. ...j

3 a. .P.,roVe by mathematical ir$dUction thaifo-q,ffipositive integer n, 5 divides n5 - tt.
:,::j:::::::::::t:,: ,,:::::::: r;::, U **) (04 MafkS)

b. Furd an explicit definition of the sequence defined recursively by a, = 7, dn:2an-r + 1 for- n> 2. ..s": ' _-h- (04 Marks)

,,,;i,itru S
Module-l

rg$tich the implicationp'Ep*ir false. Determine the truth

(04 Marks)
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For the Fibonacci sequence Fo, Fr, Fz,....Prove that !, -*l [+]" [+l' I

" d-Lt' ,/ \ " /)
;"* # (04 Marks)

Prove the following identities: l,.'#6$ *m

r) c (n, r- 1) + c(n, r): c(n+ 1, r) g=+"-d

ii) c(m,2)+c(q 2)=c(m+n,2)-q1. __.11,:,. (O4Marks)

Find the number of non negative intee;1,,{j)l*ions of the ineCuality,,.{,1$'#"'x2 + . 
,ti,f"l|,

^. l\ibdule-3
5 a. Shsw that every set of seven d,p+finbf{ntegers includes two integers x and y such that at least

b. Let f 
^q, 

g be, functiont_d;WR to R defined by .flx;:::= ix + b and g(x) : 1 
_ i * -r':b. Let f and g be functions ftoffiR to R defined by f(x),.,..= ax * b and g(x) : 1 - x * x".

If (gof) * Z a* - 9x + eQ"e#mlne a and b. -,* 

"* (04 Marks)

c. Let A = {1, 2,3, 4,##}:*a R be a relation ffi defined by aRb if and only if a is a

multiple of b. Reples&flre relation R as a matriilu{d draw its digraph. (04 Marks)

d. Drawthe Hasse dfuir- representing the positivb divisors of 36. (04 Marks)
:-[':iw! - ;iiri:;!={r

4. ,ilo 
*' 0&3'

6 a. Let A *O,qibHite sets with lal= *ffi;=,
1) 

- ffithow many functions are pelssible from A to B.,

ii) '&&d6here arc 2187 Iilnctions ftom A to B and lrl ='3 what ls lal t (05 Marks)

b. ABC is an equilateral triangle whose srdes are o1'length lcm each.-If,we select 5 points

inside the triangle, proveffit at least 2 of these.pointi are such th.at the distance between
+L^* ;^ loor +1"^- 1 /1^**'' "". 

-" /O( l\,{orlrs\

b.

c.

d.

them is less than l/2cryffi,,u .,,, :=.' *,:t '. (05 Marks)
'r*l i[ r** 'l

c. LetA= B = C = Rq0dT:A+ B and,€igW+ C be definffi(a) = 2a'r l, g(b)=Jb,
them is less than ll2cm.rr 

"i!{i 1 

*. *

Let A = B = C = R qpdT: A + B and $-TBT
\

V a e A- V h e,{Bt'',€omoute sofandeh&Mffhat

LetA= B = C = RqpdT:A+ B and,e*;EF+ C be definffiy(a) =2a* 1, g(b)=;b,
dt* '-=T ; T-

V a e A, V bffi:ipompute gof andeffiLat gof is inveit*ffi6. What is (gof;-l? (06 Marks)

7 a. iro* mduiirt.gr* berween ,',uha tffii''reprq "

i) ffiur.iy atleast one'br j, e, sz ' '1 "

ii) BfilwisiUte by none of 5, 6, 8? (04 Marks)

b. In l$w many ways can"the 26 letters of the.English alphabet be permuted so that none of the

!t*" s w

., * W[odute-4
{S' ;ili

b. Jn l$w many ways can"the,26 letters of the.English alphabet be permuted so that none of the

*d,?tterns CAR, DOG, PIIN or BYTE occurs? (04 Nlarks)

#*-r"Forthepositive integers 1,2,3,....n there are t 1660 derangcments where 1^2,3,4,5 appear
-*/in 

the first five pr'bsitions. What is the value of n? (04 Marks)

d. Find the rookpolynomial for the;hu#d C shown below (made up of unshaded parts).

,Sh,': i* u (O4Marks)* . *' IT%r;-l
ffise1*
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8 a. Find the number of non-negative integer solutions of ths.ffition xr * x2 * x3 * xa = 18.

*t &#.Y (06Marks)
b. In how many ways can the integers l, 2,3,.... lqm%rranged in a line so that no even

integer is in its natural place. *qfl**- (05 Marks)

c. Solve the recurrence relation ," pfu*
an- 6ant * 9ana: 0 for n > 2 given that ao :#,Ef: 12. d; (05 Marks)

9 a. Define isomorphism. Verifu the two,,rgrap'h$ are isomorphic.-."---*-f ---- ,p
,/l\ .

ry
e(a)S "

Ftu+* Fig.Q.9(a)"$
; :* ".*;; (0s Marks)

Let Tr = (Vr, g,) urffir-= (Vz, E2) be two trffiif lf'l=19 and lVrl=:lV,l, determine
' ''&u *o F

lv,l, lv,l ano lElffi -5* 
" (osMarks)

*c. Construct an bpffi&ral prefix code for ffiffffiers of the word 'ENGINEERING'. Hence
(06 Marks)deduce thW:S for this word. 'i4P

.1

,,4:1 
"''u:i::,., 

..r*r#ru, OR ,'q., "i

10 a. Sho#thet a connected graph wi e"kactly two vertices,O&fid degree has anEuler Trial.
& (05 Marks)

b. Using the merge sort rnethod, sclft the list 7, 3, 8, 4, 5,' 10, 6,2, g. *@ (05 Marks)

c. Consider the piefix ssds''"'r'' r'' r'.' ,' W
a: 111, b:0, c: 1100i,i.d:'1101, e: 10 r...:__ * *
Using this code deco{e t?ie following se$#u*es: \ -

i) 1001111101 \iiflol1ll00lroborf iii) 11011Nffwlo (06Marks)
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