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1) Questionno.lis compulsory.

2} Solve any THREE questions out of remaining FIVE questions. :

3) Allquestions carry equal marks as indicated byfigurestothe right.

4) Assume appropriate datawhenever required. State all assumptioh's‘clea:rly: o

Q.1a) Prove using Mathematical Induction e 5 (OSM):_;* R
2+5+8+...4+(3n-1)=n(3n+1)/2 : R Sl -
b) Find the generatmgfunctlonforthefollowmgfmltesequences g :.:(OSM);—, §

HEZ3 4 il 0900 :
c) LetA={1,4, 7,13} and R ={(1,4), (4,7), (7,4), (1,13)} A
Find Transitive Closure using Warshall’s Algorithm SRR E T Lo ‘(QSM) £
d)Letf:R OR, wheref(x)=2x —1 and f* (x)=(x+1)/2 Lok
Find (f Of *)(x) : S

Q.2 a) Define Lattice. Checkif the followingdiagram"i's‘aIatticé or.nof. ;W& < E :(04M)‘

b) Prove that setG= {1, 2, 3 4,5,6}is aflmte abehan group of order6w1th respect to multiplication
module 7 : : (08 M)

c) A travel company surveyed it's travelers, to. {earn how much of their travel is taken with an
Airplane, aTrain oraCar. The followmg dataisknown; make acomplete Venn Diagram with all
the data. The number of people who flew was 1307. The number of people who both flew and
used a train was 602. ‘The. -people who used all three were 398 in number. Those who flew but
didn’t drive came to atotal of: 599, Those who drove but did not use a traintotaled 1097. There
were. 610people who used both trains and cars. The number of people who used eitheracaror
atrainor both was 2050 Lastly, 421people usednone of these Find out how many people drove
but used nelther atrain noran airplane, and also, how many people were in the entire survey.

(08 M)

_..._._Q3a) Prove —;(p V. (—-'p ~ q)) and —1p AN\l are logically equivalent by developing a

-series of!ogrcal equtvalentes 3 (04 M)

" b)Considerthe (3;5) group encodmg function defined by (08 M)
. e(000)=00000 - e(001)=00110
e}(OlD))—'OlOOl : e(011)=01111
e(1’00)='1001_1 . e(101)=10101
e(110)=11010 -~ e(111)=11000

Decode the fol!owmg words relative to a maximum likelyhood decoding function.

v |) 11001 i) 01010 m) 00111

c) Menfion all the elements of set D¢ also specify R on Dy as aRb if a | b. Mention Domain and
Range of R.Explainif the relationis Equivalence Relationora Partially Ordered Relation. Ifitis
a Pamally Ordered Relation, draw its Hasse Diagram. (08 M)
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Q.4 a) ExplainExtended pigeonhole Principle. How many friends must you have toguarantee thatat
least five of them will have birthdays in the same month. ; (0a'm)
b) Define Euler Path and Hamiltonian Path. :
i) Determine Euler Cycle and path in graph shownin (a) A e
ii) Determine Hamiltonian Cycle and path in graph shownin(b) = .~

a b ad 3 :
6 (l (i t‘ g : ¢ “(:' -. ‘ : - A' |

C C e
(a) Comes el T s
¢)Inagroup of 6boys and 4girls, fourchildren are to be selected. In how many different ways can
they be selected such that at least one boy should be there?. oy i (08 m)
Q.5a) Let G be a group. Prove that the identity elemente s Uhi‘qvue.‘ : i : v ‘i,((:)'4M) e

b) A pack contains 4 blue, 2 redand3 b_la'g‘k'pens, lszlpens_,a‘rv,e.d‘r._awh',\at‘ random from the pack,
NOT replaced and then another pen'is drawn. What is the probability of drawing 2 blue pens

and 1 black pen? : e {o8wm)
c) LetAbeasetofintegers, letRbe arelation on AXA defined by (a,b) R(c;d) ifand onlyif a+d=b+c.
Prove that R is an equivalence Relation. ; (o8m)

Q.6 a) Define reflexive closure and symmetricclosure of arelation. Alsofind reflexive and symmetric

closure of R.- = (04 m)
A={1,23,4) S8 & L e b
b) Let Halo oo & wrs F " :
G L
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PR
: Beabérify cheé’k"ma'tr‘i;(.:‘Determine thegbroup code e,.B*>BE {o8m) =
- siong) ‘Determine if?le_lowinggraphs G, and G, are isomorphic or not. {osm)
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