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(*) Instructions to candidates:
1) Al1 questions are compulsory.
2l Figures to the right indicate fu11 marks.
3) Use of scientilic calculator is al1owed.
4\ Assume suitable data vl,here ever required.
Q.1) Attempt any one

a) Let p, q, and r be the propositions
p '. Crizzly bears lrave been seen in the area.
q : Hiking is safle on the trail.
r : Berries are ripe along the trail.
Write lollowing propositions usingp, q, and r and logical connectives
( i ncl udi ng Negations).
a) Berries are ripe along the traii, but grizzly bears have not been seen in
the area.

b) Crizzly bears have not beerr seen in the area and hiking on the trail is
safe. but berries are ripe along the trail.
c) lf berries are ripe along the trail, hiking is sa1'e iland only if grizzly
bears have llot been seen in the area.

d) lt is not safb to hike on the trail, br"rt grizzly bears have not been seen
in the area and the berries along the trail are ripe
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b) A total of 1232 students have taken a course in Spanish" 879 lrave taken
a course in Frenclr" and 1 1ri have tal<en a course in Russian. Furlher. 101
have taken coLrrses in both Spanish and French, 23 have taken courses ir.r

both Spanish and Russian. and l4 have taken courses irr both French and
Russian. lf2092 students have takelt a1 least orre of Spanislr. French. and
Russian. horv rnanl'students have taken a course in all tirree languages'?
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Q.2) Attempt any one
a) For Set A:11,2,3,41 Find the smallest relation containing the relation

R: {rl, 2), (1, 4), (3,3), (4, lJl that is

a) Reflexive and transitive.
b) Reflexive and symmetric.
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b) Ans,uver these questions for tlre poset A={3. 5, 9, I 5, 24, 45)'t.

R = I(r,:,): x/y )
a) F-ind all upperbounds of{3,5}.
b) Find the least upper bound ol {3, 5}, if it exists.
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c) Find all loi.ver bounds ol { 15. a5}.
d) Find the greatest lov,,er bor-urd of { I 5, 45}, il it exists.

Q.3) Attenipt anv one

a) Determine whether tivo given graphs are isorr.rorphic.
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Determine graphs aro pianner or not. if yes draw Planar embedding.
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b) Use Dijkstra's algorithm to find the length of a shortest patil between the
vertices a and z in the weighted graph displayed in Figure
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Q 4) Attempt any one

a) What is the vaiue oleach ofthese prefix expressions?

i)- x2 184: ii) t - * 33," 425

Represent the expression (x + x*y) + (xly) usirrg binary tree. Write this
expression in
i) Prefix notation ii) Postfix notation iii) lnfix notation.
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b) Find Minimum Spanning Tree using Prim's algoritlrm lor given

diagrarn
[4]

t6j

i6l

[6]

17l

t6l

l6l

2

3

l"

{.. r

Q.5)

Use I-li:flman codirrg to encode these symbols rvith given Frequencies: a:

0.20. b: 0. 10, c: 0. 15. d: 0.25. e: 0.30.What is the average nLrmber olbits
required to encode a character?

Atterrpt any one

a) Horv many permutations of the letters ABCDEI;{; contain
i) The string B(-D ii)'l'he string CFGA iii) 'l'he srrings BA and GF
iv) The strings IBC and DE

The Englisli alphabet contains 2l coitsonants and five volvels. How
nrany strings ofsix lorvercase letters olthe English alplrabet contain
i) Exactl-v one vor'vel ii) Exactly tlvo vowels iii) At least one vowel iv)
At least two vowels

b) llow many positive integers less tlran i000
i) are clivisible by 7 ii) are divisible by 7 bLrt rrot by I I iii) are divisible

by both 7 and I I iv) are divisible by either 7 or I I

I-{ow many ways can we make a licence place r,vith
i. 3 even number and 3 ietters?
ii. 6 letters that are not the same?
iii. 2 number$. 2 letters. 1 odd rrumber, I even nrunber and 2

vowels?

Attempt any one

a) A die is thrown tivice and the suur olthe nutnbers appeat'ing is observed

to be 6. What is the conditional probabiiity that ihe number 4 has

appeared at least once?

Ten eggs are drawn successively with replacement fiort a lot containing
l0% defective eggs. Find the probability that there is at least one

defective egg.

b) A famil5, has trvo children. What is the probability that both the children

are boys given that ai least one ofthem is a boy'?

Iia fair coin is tossed l0 times, find the probabilitS, of (i) e.xactly six
heads (ii) at ieast six heads
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