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Time: 3 hrs.

2a.

b.

o"

Define the following with ,a,r.i- example for each
iii) Contradiction. ,,.,. 

lill#
Establish the validitl, o;the ar$urnent:
p+q ,',

q + (r n s) 
,'.i,.

--,rv (-,tvu) . ,, '

;[,""1 '*ii
.'. tJ :' ",, o

Determin:b,,the truth value of the fo-llowing statements
'=::

zero integers:

i) l* 3v [*y:2]
ii) f^Vv lxy == 2] r ' ,

iii) V* fy l*y'= 2] ",.', i., 't 
,,*

iv) f* 3y [(3x + y: 8') n (2x-- y) - 7] i',,tu,,,." ,

v) l* lv [(4x + 2y = 3) n (x 1)] ,-,,,, .,,'

Using truth table; prove

i)i,"'Fyoposition ii) fautology
uir'riii 

(06 Marks)

n "1.,,. ' '".'r',':ii

' 
'" 

i'"t't: 
-

that for a{Sfffiee propositio,,,,gs pi q, r [p -+ (q 
^ 

r)] <+ [(p + q) n

(09 Marks)
if.the universe comprises of all non

(05 Marks)

'.''' ,, (08 Marks)
if k and / bb..th odd, then k + / is even and k/ is odd by

,,, (06 Marks)

(p -+ r)J,,,'r, :""

Prove ffiat'for all
direet"p Of.

iiiir,l!,tn

integers'k"?.t 
i&r"l',

,, 
",,,''[g+ { (-P v r) n fij 'n {--s + (-rr n"{)'"yl' (06 Marks)

* 
t i 

.-j. .. ".i

. ,..s.a. Prove by m$'b,lnatical induction,,,foi$bvery positive integer 8 divides 5" + 2. 3n-1 + 1 .

(06 Marks)
a.

b. Forthe pifronu.ri sequenc;- rr, Fr, F2.... Prove that F" : *t[[#) t+)"]
.i,i: (06 Marks)

c. Find the coeffici.efi{ of :

i) *n y' in thi'fuansion of (2x -- 3y)''
ii) *'' in the expansion *'(1 - 2")'o

If a,proposition has trffi.'value 1, determ-ir1p all truth values arguments for the primitive
.propositions p, r, s for whi,6h the truth valtle'of the following compound proposition is 1.
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(08 Marks)



a.
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a. Prove that 4n. (n' - 7) for all positive integers n ) 6. (06 Marks)
b. How many positive integers on' can we form uriing the digits 3.4,4,5,5,6,7 if r,ve want 'n'

to exceed 5,000,000. (otl Marks)
c. Find the number of distinct terms in the expansion of (w + x + y + t)t'. (06 Marks)

a. Let A : {a;"bn c, d} and B : { i, 2,3, 4,.5, 6}
i) HoW=many functions are ther-e from A to B? Hor,v many of these are one-to-r:ne? l{ow

many are onto?
ii) How many functions are there from B to A? How many of these are one-to-one'? How

many are onto? (06 Marks)

b. l,et A: {1, 2,3,4,6, l2}. On A define the relation R by aRb if and only if "a divides b".
i) Prove that R i5 6 partiai order on A :lii) Draw the I-lasse diagram
iii) Write down the matrix of relation. (08 Martis)

c. Define partition-bf a set. Give one exarnple Let A =, {.&,"b, c, d, e}. Consider the partition
P: {{a, b}, {c;,,d}{e}} of A. Find the equivalent relation inducing this partition. (06 Marks)

Out of 30,'-students in a hostel;115 str-rdy History, 8 study E,conomics and 6 study Cieography.
It is known that 3 students studlr all these subjects. Show lhal 7 or more students stucly nonc
ofthese subjects. (06 Vlarks)

b. Five teachers Tr, Tz, T;, f'+,'f5 are to made,,class teachers lor five classes Ct, Cz, C3, Ca. C5

one teacher fo. .u.tt class. T'r and Tz do not wish to become the class teachers fbr C1 or C2,
T, and T+ for C+ or C5 and fs fo, C, clr C+ or Cs. ln how many ways can the teachers be

i) Let f: R -+ R be defined by

[:x-s. fbrx>or(x)-{-r**i, 
forx<o

/s\ I i

Derermine: ll : l, f 
-'(3). 

1' ' (f-5, 5l) (0.1 Marris)
\3i'

ii) Prove that if 30 dictionaries contain a total of 6l ,327 pages, then at least one of the
dictionary must have at least 2045 pages. (02 Marks)

Prove that if f : A -+ B and g : B -+ C are invertible functions then gof : A. + C is an
invertible function and (gof)-t : f -' o g-'. (06 Marhs)

Let A : {1, 2, 3, 4, S}:,Define a relation R on A x A by (*', yr) R(xr, y:) if and only if
x1 *)r :x2-r!2.
i) Determine whether R is in eqr-rivalenoe relation on A x A.
ii) Detennine equivalence classes [(1, 3)J, lQ,4)]. (08 Marks)

b.

c.

assigned work Wifhout displeasing any teacher?
c. Solve the recurreltce relation an -,6i4*1 4'9an..z: 0 for n>-2.

a. Solve the iecurrence relation ao- 3an-r :5 x 3n fclrn > I given thatao:2.
b. Let an denclte the number,of n-letter sequences that can be fcrrmed using

such that non terminal,,A, has to be irnmediately followed by B. Find the

(08 Marks)
(06 Marks)

(06 Marks)
letters A, R and C,
recurrence relation

foi an and solve it. (06 Marks)
c. Find the number of p€rmutations of English letters which contain exactly two o{'the pattern

car, dog, pun, byte. (08 Marks)
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a. Define a complement of a simple graph. Let G be a simple

is 56 and size of G is 80, what is n? ,..:

only if e is apart of some cycle in G.

,.",'i:'

10 a. Define graph isomorphisrn and isomorphic,,gr,ffi.
are isomorphic or not.

(+
f,r

s
ize of G

Marks)\.b. Prove that is every graph, the number of vertices of o"ddri{gree is e;W}t ::ffi (08 Marks)
c. Prove that a connected graph G remains connected"after removing m G if and

(06 Marks)

l)etermine whethe-rJhe fo llowing graphs

't, T,n. (06 Marks)

b. Prove that a tree With
c. Define optimal'ip-rb x

Indicate the eode.''

6'
;'-ir.- Fig.Q. 19(a)"
'n' vertices has n - 1 edgeS.
code. Obtain the opti al prefix code for the string

(06 Marks)
ROAD is GOOD.

(08 Marks)
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