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EXAMINATION, 202A
MATHEMATICS

paper Third (ts)

(Discrete Matheruatics)

Time : Three Hours

Maxtmum Marks : S0
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(q) q-fi ffid t urEryi qr -+rT ml gqi ,nror B r gq
fiT d M q EH of shTrfir ar-o a1frq r

Four squares are chosen at random from a

chessboard. Find the probability that these squares
lie in a diagonal.

(s) frrq a1ftq :

nC, *nCr-l ="*lC,
Prove that :

'C, *nCr-l *n*lC,
qod-z

(uNrT-2)
(oT) ror{ ,:w d ss q,f S en<q mt{ m-q fr-g l?e Ti

t r qeTfs\ fu r++ * 6H qt R-g oTp6-dq {fr f
der<qtt
Show that if five points are selected in a square of
unit sides then there are two points whose distance is

urn,o., €.
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(q) qrq?qT 6 o{qluq *1 qfrilqT frfrq r :rft p-r 6q1
5-r 6-qg: qq-aTt R deir S d cfrEilq Et, d ftrq
dftqtu:

(SoRl-t = P-t o5-l

Define composition of relations. If R-l and S-l be
the inverse of the relation R and S respectively, then
prove that :

(SoPl-t - R-r oS-l

(A-6)
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Draw the graphs represented by the following
adjacency matrices :
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3. (o{) qfttu irtkfl uD} fdfuq E sd s.qrft-d dft\ I

State and prove Pumping Lemma,

(q) qr'T frtdq ,l f,err a q) lrqrdrfi .n-e-c d I a f,eT b

o-r srrr-fr, ftnt ; * s-62 6-{S t,

.n-ca-c t frr{ol rrr EFT -r: *, qH dfuq o =tt
qnid fu ,

!r1!:r- o, a'b,
b, br*l
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Let a and D be trvo numeric functir:ns. T,hc qtroticrrt

of a and D denoted aDy - rs a rtutneric fulrt.liorr

whose value at r is equal t ?. Let d = 9. S1,,,*bn b- """'
that:

A

corresponding the generating function

Ldr =
b,

(tl) ffifu.f, affio m-e-q * rit-f, frft-dfl ll.uniqm
sc.tc m-r ftefqq atfl"rg

A(z) = -l-_:5-62+22
Determine the discrete numeric frurction

A(z\ = 5-62+22

Foi{-*
(uNrT-4)

4. FT) gmr1ft rr-€q-.rT :

9ar-6ar_r+ar_2=0

Solve the recurrence relation :

9a,-6ar_1*ar_,=S

given that :

do=0

al=l'and
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#&* fdft d frefrfuH orer vrfrCI_tq mt ve

,t, - 2er_l * ar_2 = !rr. r r,,
qRtfhrrftq,trd: 4

ao=2

al = 1.

generating function the

lvitlr tlre

(s) fte,.trtuqiq
or sSqq wd=m iqr eroi t r

fr q,v uFo v* w-grf-o)

Show that the
abelian group wittr zero is an

(er) qT-{ ffiftr\
(uNrr*s)
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b" b,

oI rq ftlftq, frqI riqT t fu oo = 0 f,eil qr = 1 I

1I-t(tr-t]dr_2=*2r,r>2
+

bounrlary conditions :

Q,

Yar$__s
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{
Let:

L: {1,2,3,4,5,

F (x,y,z)

!g'crff,I r{r-rrft o1 sEI-{dT S fu-€

Establish

t@

:lation 'l' where x I Y rneans 'xbe ordered by the re 
fvisors of

divides y'. Show that D,2 the set of all c

nh" in .g", 12 of Lis a sublattice of the lattice (L' 1)'

ffiqq s-tr{ :

F (x,Y, z) : x Y z * xY' z + x' Y' z

o1 q{drqn trT qRqQ{ t sfr"ianfrf, dfuq r

Replace the switching function :

(q)

statements

4,300
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