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Niife""Thm question paper contain§ iWoiparts Aand Bt Lo
“Part A is conipiilsory which’carfies 25 marks. Answer all questlons in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each
question carries 10 marks and may have a, b, ¢ as sub questions.
S PART- A, e e i
Pl b P . R PR (25:Marks)
l.a)  Write the converse and contraposrme of the statement: “If P is a square, then P is a
rectangle”. [2]
b) Rewrite the following statement informally, without quantifiers or variables.
VxeR,if x>2then x* >4 ['3]
e) i-Let I ={0,l;2}atid define fun;c‘tions fand g fefif o I as followst Hor all x in b
f(x)=(x*+x+1)mod3 and g(x) = (x+2)>mod3
State whether f=g. [2]
d) Compute the transitive closure of the relation R={(1,1),(1,2),(1,3),(2,3),(3,1)} defined
over a set S={1,2,3} [3]
€): ; “State principle; 0f inclusion.i: : I 2]
B “~Give any thréeapplications of Pigeonhole prrncrple @ et AR
g What is a non-homogeneous recurrence relation? Give an example. [2]
h)  Give any three applications of generating functions. (3]
i)  What do you mean by isomorphism? Give examples of isomorphic graphs. (2]
i) What is a pldncrr graph? (nve examples of pldnar and non- pldnou graphs (3]
PART-B
(50 Marks)
2.a) Assume x is a particular real number. Determine whether the following two statements
are logically equivalent.
N 1) X <2 orit is.not the case that, l<x<3 __ .. . ..
2R i) x<lor wither x <2 or X2 3,
b) Translate the given statements into propositional logic using the propositions provided:
P: “The message is scanned for viruses”
Q:’The message was sent from an unknown system”
1) “The message 1s scanned for viruses wheneve1 the message was sent from an unknown
g:?system :r:‘ A : o
") “Tt s necessary to scan the message for Viruses Whenever 1t Wi sent from an’ unknown
system.” [5+5]
OR
3.a)  Using automatic theorem proving show that (—=Q A (P — Q)) — —P
b) :”::Explain thefollowrng T $ e R
i%. 1.3) Normal Eorms ih kLt i) Free'and bound variables.

1i1) Logical Equivalence iv) Resolution. [5+5]
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. LetA, B be finite sets with | Al=mand | B I~ n. Determme the numbexs of:
= 1-§) Function§ A =B Fet :

i .among 10 stud:ents
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“describe the inverses of the bljectlve functlons

3f(n)+1 if f(n)is odd

i) The function AN->N with f(a)=9 and f(n) = J 1 f(n) if f(n)is even

ii) A function LA2>A satisfying f(f(x))=f(x) for all ch

“&"¥Find all hofiofriérphisms. {7+ & b e 545

0 f:Z, >Z,
i) f:2, —> 2,
OR

i) Injective functions A=>B (prov1ded that m < n)
iii) Surjective functions A—> B (provided that m > n)

iv) Bijective functions A= B (provided m = n)

v) Symmetric relationson A... ... ..o L

" Determine #il iibgroups of gachof the following groups: i) Thic addltlve group Zs

ii) The multiplicative group Z, . [5+5]

In a group of 30 people, at least how many are born in the same month?
In how many ways can six coupons for free Iunches at dlfferent restaurants be d1str1buted

1) If none is to féceive more than one coupon"

.......

i1) If there is no restriction on the number of coupons that each student can receive? [5+5]
OR
A student council consists of 15 students

e gijican be chogen i Zto :work on a pro;eet‘7 4
ii) Suppose two team members insist on either workmg together or not at all on prOjGCtS

How many groups of seven can be chosen to work on a project?

Count the bit-strings of length ten that:

i) Start with 01 and end with 10.

ii) Start with.0l.and do not end with 10.

i &7iii) Neitheristart with 01 nof'énd with 10. i+ i MR i [5+5)

P

Find the generating function for the following sequence:
1 1x3 1x3x5 _ Ix3x5x--x(2n+1)

5’2><4’2><4><6’ 2><4><6>< ><(2n+2)’m

4444444

=2,a, = 3 a, —5a 6an ) +7” for n> > 2 : o Y‘“[~5+5]
OR



