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DISCRETE MATHEMATICS -1 (i)
(Re-appear April-2013)

TimeAllowed : Three Hours Maximum Marks :100
Note : The candidates are required to attempt one ql

) i mp uestion cach from Sections A, B, Cand D carrying 20 marks
cach and the entire Section E consisting of

0 short answer type questions carrying 2 marks each.
Section-A

l. (a) A survey was conducted among 1000 people. Of these 595 like Metro Channel, 595 like Star
Movies and 550 like Zee TV, 395 of them like Metro Channel and Star Movigs, 350 of them like
Metro Channel and Zee TV and 400 of them like Star Movies and Zee TV, 250 of them like Metro
Channel, Star Movies and Zec TV. How many of them who do not like Metro Channel, do not like

Star Movies and do not like Zee TV ? How many of them who like Metro Channel, do not like Star
Movies and do not like Zee TV ? 7

(b)  Determine whether the relation R ={(a,b)e R, a-bs1 onthe set 1, (set of all positive integers)} is
reflexive, symmetric, transitive, anti-symmetric, a partial order relation and an equivalence relation.

10+10
M. 8} In a shipment, there are 40 floppy disks of which 5 are defective.
clermine : :

i) in how many ways we can select five ﬂ0pp3J disks ? .

i) in how many ways we can select five non-defective floppy disks? ) .

i) in how many ways we can sclect five floppy disks containing exactly three defective fl disks ?

iv) in how many ways we can select five [loppy disks containing ai least | defective iny disk?
(b) Inhow many ways 10 programmers can sit ona round table to disucss the project so that project
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leader and a particular programmer ulwgiys sit together. 10+10
Section-B

m. (ag State and prove Euler’s Formula for planar graph.
(b)  Find the shortest path between K and I. in oranh hy Niik<tra’s Algorithm. 10+10
. 4
K
1
3 d
M (@ An undirccledgmph possesses and Eulerian circuit if and on}y if it is connected and its vertices
are all of even degree. Prove with the help of a suitable example. _
(b)  LetG[V, E]beagraph havingat least 11 vertices. Prove that.G and its complement G is hon pl]gf-?][;
. Section-C
4 8 Find the particular solution of the difference equation : 8,~4a, +da_,=(r+1)2" - ]
Solve the recurrence relationa, —3 a, +2a = 0 by the method of generating functions with the
initial conditions a, =2 and a, =%, ' | 10+10
VL (a) Solve a,-4a_+3a_,=r -
(b)  Find the generating function from the recurrence relationa, +a —a,, =0 with the initial conditions
a,=1an a=1. S:-ct] D 10+10
on- .
VL (8) Consideran algerbraic system (G*), where G is the set of allnon zero real numbers and * is a binary
operation defined by a®b= B Show that (G, *) is an abelian group.
Consider the lattice D_={1,2, 3.4, 5, 6, 10, 12, 15, 20, 30, 60):
® Draw the Hassc ﬁiaémm of B, '%‘Find all .]nin-ijm:duciblc elements )
ui) Findall atoms L iv) Find complements of 2 and 10, if they exist.
V) Express each x as a join of irredundant join-irreducible elements. 10+10
VIL' (a) Iffix,y,2)=f(X, y, 2) =(x vV y) A(XVY’) a(x’VvZ) bethe given Boolean function. Determine
its Disjunctive Normal form.
* (b)  Design the combinatorial circuit for the Boolean expressions (x vy)v(x’vy)and (x.y + z).
(y+z)+2
(¢} Show that the Boolean expressions x S.:g_v (v’ a(yvy’))and x arc equivalent. T+7+6
10n-
DL Do asdirected :
(8) Provethat ;:_—l--l- -—_:_—-+............+%>§. forn22,
(®)  LetR beancquivalence relation onthe setA= (6. 7, 8, 9. 10} defined by R= {(6,6), (7). (8.8) ©9)
10), Jasses'of R an

(c)
(d)

=€

2
10,1), t?v,']"]-l._| 7,6), _(t$,9), &9 8),(9,10),(10,9),(8 (10,8). Find thé equivalence ¢

ence find the partition of A corresponding to R, .
Show that at least two people must have their birthday in the same month if 13 people dre ascembled

inaroom. )
Find a minimum spanning tre¢ of the labelled connected graph.

c D
‘ (3 4

Prove that in a simplc %raph with n vertices, each vertex has maximum degree (n—1)
planar

Showlhalﬁ is non %m’Ft}ll )
Leta =3, add b =2, forr>0. Then findc thatisa *b.
Whaf is the mearing of Disjunctive Normaf form of 8 Béolean cxpression ?
Lt D PIS a 10. 30,25 0. 1001 ot et Bomt ion < b the prtial ordering e
={1,2.4, 5, X , an e relation e partial ordering relati D..
Find ¢'1b. and |.ub. of { 10, 20) and {5, 10, 20, 25 pert & relation o o
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