Time : Three Hours

DISCRETE MATHEMATICS-I _|

Maximum Marks : 100

Note :- Atternp]t one question each _ﬁ'mh Sections A, B, C and D carrying 2!) marks each. Section E
consisting of 10 short answer type questions carrying 2 marks each is compulsory.
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Section-A
In a survey of 60 people, it was found that 25 read Newsweek magazine, 26 read Fortune,
O read both Newsweek and Fortune, 11 read both Times and Newsweek, 8 read both
Times and Fortune, 3 read all the three magazines. Find the number of people who read
at least one of the {hree magazines and who read exactly one magazine. ).
Eht: dlitmct equivalence classes of an equivalence relation on a set form a partition of
at_set.
Find the number of different 8-letter arrangemnets that can be made from.the letters of
the word DAUGHTER so that all the vowels never, occur together.
Consider a lettice L. Prove that the relation a < b defined by eithera®b=aora b=b
is a partial ordering on lattice L.S tion-B ' (10+10)
ection-
State and Prove Euler's Formula for planar graph. ) ~). . . )
Prove that an undirected graph G possesses an Eulerian circuit if and only if G is
connected and degree of each vertex.pf_G IS ?en. 10+10)
Find the shortest path betweeh K and‘L.

in the Tollowing graph by Dijkstra’s Algorithm :
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A salesman must travel from city to city to sell his product. The following table shows
the distance (in'km) between vatrjfous cifies : P &
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Use Assignment method to find the route of tour which will cover minimum total distance.
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ion-C
Find the particular solution of the difference euqation
a_-4a, +4a,,=(+]).2
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(i) Solve S -4S ,+3S ,= n’

i " (10+10)
VL () Find the generating function from the recurrence relation given by
S,-6s,,+55,,=0Where S, =1 and S, =1
() Define the Flbonacm sequence and find |ts Fencratmg ﬁmctlon (10+10)
on-D

VIL (') ConSIder an algebraic system (Q “), where Q is the set of rational numbers and * is a

g lg%er?ggn defined by a =a+b- ab for all'a, b in Q. Determine whether
] tate and ove D
VIIL (g) Consi der 2 att1c§ Morgan's Laws for Boolean algebra. (10+10)

={1,2,3,4,5,6, 10, 1215203060
a Df'gw tg'le Hasse Dia 0 -

Find all join-irreducible ]eme

c Find all'atoms.
Find complements of 2 and"10, if they exist.
Express each X as a join‘of lrredundant join-ireeducible elements.
(ii) ind the atrouit diagram of f{X;.y, z) -hxy' -E X'z. (10+10)
IX. Do as directed : on-

(a) Prove that A’ (BECQ)=(A" B)E(A’ C)
Define Partial ordered relation.
c Prove that the graph K< is not a plan

ph. ,
How many edges musta planar graph hagm\é if it defines 5 regions and has 6 vertices ?
e Discuss Konigsbeg's‘gra

If S(n) =n, n=>0 Lhen ogtam its %eneratm function
Prove that'n(n +.1) (n + 2) is a multiple of 6, using mathematlcal induction.
fine Complemented lattices,

Prove that the complement of every element on a Boolean algebra B is unique.
Show that the 1denPty element in a group is unique. (2x10=20)
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