,Irnpértant Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages. .

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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dule-l - .
a. Letp and q be prlmltlve statem&rﬁg for Wthh the condition ““v—) q is false. Determine the
»q—p, =q > —p

(07 Marks)

(Q—)S) using rules of inference.
s (07 Marks)
llustration. (06 Marks)

a. Define tautolo ﬁﬁow that for any prop
[(—g) ‘A (q—>1)] > (p—1) is a tauto

b. Proveth oﬁm{/mg logical equivalence ¢
) A [=aA@A=Q)]} & =(gvp)
c. Fmd%@}her the following argumenf is valid or not.
If a triangle has 2 equal 51des then it is isosceles <Y
Ifa triangle is isosceles, tHen it has 2 equal angfés
A certain AABC does'miét have 2 equal angles J&
. The AABC doe’Snet 'have 2 equal sides.® «

¢ Modiiles:
a. Prove by mathemg\g@al induction that, @rw %nteger nx1

1+2+3%) ... +n—J§%nl)

*@ y w%a
b. The Flboh:gcm numbers are dgs;g;igd recursively by ~\Fo=0, Fi=1, Fo=F,_1+Fy_»

_ (04 Marks)
c. Find tHe humber of permuiﬁ%‘a of the letters of the word MASSASAUGA. In how many
of these all 4 A’s are to@%{& ? How many of them begin with S? (08 Marks)

P, g, r the compound propositions
(06 Marks)

(07 Marks)

(07 Marks)

(08 Marks)

a.’Prove by mather oA
R

F rrvrrnens +(@2n-— 1)2=§n(2n— 1(@2n +1)

for all integefs 1. (08 Marks)
b. The Lucasﬁnﬁﬁlﬁer s are deﬁned eeursivelyby Ly=2,L;=1and L,=L,; + Ly, forn>2.
Evaluate L, to Lio (06 Marks)
c. There are four bus routeswbstween the places A and B, three bus routes between the places
B and C. Find the numbero’f ways a person can make a round trip from A to C via B, if he

.- does not use a route more than once. (06 Marks)
—h Module-3
' L MX" - f 0
a. Letf:R— R be.defined by f(x) = 3x=5 forx>
‘ -3x+1 for x<0 )
Determme f(O) f(-1), f(5/3), £(-1), £1(-3), £(6), £([-5, 5). (07 Marks)
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10 a.

b. ABC is an equilateral triangular, whose sides are of lengt each. If we select 5 points
inside the triangle, prove that atleast two of these po:{nts are such that the distance between
then is less than %2 cm. . & (06 Marks)

c. Let A= {l,2,3,4} and R be a relations on A d d by xRy if and only if “x divides y”,
written x/y. Write down R as a set of order 'f‘ draw the dlagraph of R and determine
indegree and outdegree of the vertices of theg fiph 07 Marks)

OR

a. State pigeon hole principle. A bag co tams'l2 pairs of socks (each galr in dlfferent color) If
a person drawn the socks one e .at random, determme atmost how many draws are
required to get atleast one pair ed socks. (05 Marks)

%’% 0 if x is even

b. Letf, g, h be functions from & ‘defined by f(x)= x — 1,g(x)= 3x, h(x) = ) PR

’ ’ {1 if x is odd *
Determine (fo(goh))(x),and/({ fog)oh)(x) and verify thatfo(goh) = (fog)oh. (07 Marks)

c. Let, R=4{(1,1),(1,2 3), (1, 4), (2, 4), 2,2), 373), (4, 4)} be relation, verify that R is

a partial ordering gglatli)nor not. If yes, draw the Hasse dlagram for R. ' (08 Marks)
& Modulesd> :

a. Determine the ~1%ber of positive mtegerﬁn%tr‘ich that 1 <n < 100 and n is not divisible by ~
2,3o0r5. & (07 Marks)

b. Find the er of derangements of4, 2 3, 4 and list them._ (05 Marks) -

c. The of virus affected filesifi"a system is 1000 (to,Start with) and this increases by
250% every two hours. Use a re%tfi?rence relation to d ine the number of virus affected
files in the system after one day? (08 Marks)

a. In how many ways can W“‘z- letters of the English"alphabet be pennutéﬁ so that none of the
patterns CAR, DOG, FLJN or BYTE occurs? /& ¢ (08 Marks)

b. An Apple, a Banana a Mango and an Orange are to be dist 'but%ﬂ to four boys B, By, Bs,
B.. The boys Bi“and B, do not wishgo have Apple, the bgl 3 does not want Banana or
Mango and Bgf fises orange. In @% ny ways the dlsmbutlon can be made so that no
boy is dlsplease&% s

c. Solve the he'recurrence relation N

ap~6a,_1+9a,_,=0 forn 2, given that a 5*5%@11 =12. (05 Marks)
- = Module-* -
a. E)eﬁne Isolated vertex, comp ete graph, Trail’ p@ﬂl with example. (06 Marks)
. G 1
b E;;(plaln Konlgsberg‘*‘ﬁ”@fttgge problem. w? (07 Marks) -
3"“% sing the merge thod, sort the lists
7,3,8,4, 72,9
IfG(V, E)f? mple graph, prove that
2[E| <[VF = V| (06 Marks)

b. Prove that a tree withn verﬁ”%%s has n— 1 edges. (06 Marks) -

¢. Obtain the prefix code %efpresented by the following labeled complete binary tree shown in

Fig.Q10(c) and also ﬁ%;i e code for the words abc, cdb, bde. (08 Marks)

Fig.Q10(c)
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(07 Marks) ~
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