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3143-A
Third Year Science Examination, 2017
MATHEMATICS
Paper-III

(Discrete Mathematics)
Time Allowed : Three Hours
Maximum Marks : 75
PART-A (@U8-371) [Marks : 20
Answer all questions (50 words each).

All questions carry equal marks.

9t g fEr Bl TRE YY1 S 50 Vsl °
sifes 1 Bl

gt e B ok WAM B
PART-B ( @Us-9) [Marks : 35

Answer five questions (250 words each), selecting one

from each Unit. All questions carry equal marks.
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PART-C (@US-H) [Marks : 20
Answer any two questions (300 words each).

All questions carry equal marks.

F1E T T FIU TOF T H IW 300 v @
3t 9 =i

gft g & m wEE T
PART-A
(EUs-37)
1. Answer the following questions :

freafafea v & sw ST

(i) Define Proposition.
qred sl qRE <)

(i1)  Define Cartesian product of two sets.
q WA ® PRI OHES wl IRe
HIEL

(iii) Define Binary Relation.
feax day =1 R i) —
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(iv) Define Graph.

W i g {iw
(v)  Define Tree with example.

g4 1 Sere gfgd R g
(vi) State Pumping Lemma.

aftq JHfaeRT 1 e S

(vil) Define Recurrence Relation with example.

TN Hey W I wfed  wRem
HIS

(viii) Define Generating function.
S e hi e i)
(ix) Define Switch.
fea i qftur i)

(x)  Define Lattice with example.

SITeTeh hi SEEY0T Wied gfikarsn €ifsm)
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PART-B

(@ue-9)

UNIT-I
($HE-1)

Let grammar G = (V, T, S, P) where V = {S, A, B,
a,b,cl T=1{ab, ¢);P={S>BAB, S>ABA,
A—>AB B->BA A—>aA A=ab B-b
and starting symbol is S. Show that the word
a=abbbaabab for this grammar G belongs to
the language L(G).

AT G=(V,T,S,P) T S0 © @l V=1S,A,B,
a,b,c,}.T:(a,b,c,};P={S~>BAB, S 5> ABA,
A>AB B->BA A-a, A =ab, B - b}
w6 yRiwE e S T T Wk W OfE IR
q=abbbaababdEW G & T L@G) H B

State and prove the DeMorgan’s Laws of sets.

H-im 3 fagid weE & fa fafey @ fag
I
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UNIT-1I
()

Let R be a relation on the Set Z of integers defined
by (%, y)eR < x2+ y2= 25V x, y € Z. Then express
R and R as the set of ordered pairs and write

down their domains.

T quifeh] @ e Z W i HWaY R A @R

g IRYE ? %, y)eR o x2+y2=25V %,y e Z. 99

RUF R &l %Hd I & 9999 & €I ¥ Hd
SifSTe aen 39 g o fafau)

If (I, <) is a lattice with binary operations V and

A then for elements a, b, ¢ € L, prove :

(i) a<b<aAb=a

(i) a<b<avVvb=h.

IR (L, <) TH WIoH ¢ I v T A W W
gftuyrf fesmart wfpand € @ el a,b,ce L
% faq fag wifse-

(i) as<b<aAb=a

(i) a<b<aVvb=h

3143-A/AG/3,800/63 5 P.7T. 0.



UNIT-III

( ST )

6. Prove : There is one and only one path between

energy pair and distinct vertices is a tree T.
g sifve f& ga T o 5=l ff @ fa= ot =
e TF SR o TH 99 B B
7.  Explain the following with examples :
frafafed =t seewr wfeq awemy :
(i) Finite State Machine.
R Sraren weid
(i) Language.
BICI
UNIT-IV

(3HE-IV ).

8. Find the generating function of the following

numeric functions :
(1) a=3+2;r20

(i) a=C(10,1);r=0.

3143-A/AG/3,800/63 . 6



frefafen d&ai® wedl & SR B T
ElSLs

i a=3+2;r20

() a=C10,1);r20.

9. A person deposits Rs. 1000/- in her Bank Account
at 9% interest Compounded annually. If a_
represents the amount at the end of r'* year, find
a recurrence relation, boundary condition and the
numeric function. Use principle of Inclusion and

Exclusion.

T ST IR o O H 9% oifter wehgls SO
# < W 1000/~ TG SH HUE B AR oo oY ®
sa o A 5 U w o W Frefa fn S,
@ Tgha dey, 9 gfoey @ edie wed
I hife) erfafe e SuesH & fagia &1 s9am
Edlsy

UNIT-V

(3ETE-V )

10. Write note on Lattices and Boolean Algebra with

examples.

Sefsh TE deitd s W st gfgd Ak
ferfem
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11. Explain the following with examples :
Frafafed & 33 afed Uy
(i) Switches in series
fea= goft %9 4
(ii) Switches in parallel
foa garR %A H

(iii) Equivalent switching circuits.

o fafam afigen

PART-C
(Eus-9)

12. In a language survey of a college in Chennai, it
was found that 900 students know English, 1200
students know Tamil and 750 students know
Hindi, 450 students know English and Tamil,
300 students know English and Hindi while 200
students know Tamil and Hindi, 150 students
know all the three languages. Find how many

students know :

(i) Hindi only.
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(i) At least one language.

(iii) English and one but not both of Tamil and
Hindi. Use Principle of Inclusion-

Exclusion.

(iv) At least two languages.

I o fordt wicw & faenfial &1 9 w&eo
wE W g T % 900 fammef SfUS®, 1200
faeneft aftra, 750 ferenedt fe= s €1 450 foamedt
SHIT e At 300 femnell s qen e ain
200 Tereneft afier oo et st €1 150 Ferneft Y
ToTE A 61 Fard feeaw Taremefi-

() Had =i

(i) HH § HY TH 9

(i) STISh e W o Wi afhel ot fet W W
HIA TH T < e i SR guEs
F1 fagia v o <)

Gv) 9 &9 Q@ qg e )
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13. Prove that the inverse relation of an equivalence
relation on a non-empty set A is also an equivalence

relation on A.

fag T fF oRe sgeom A W et qem
Y 1 Yiqelm W9 ff A W TH goIar gy
el B

14. Given the finite state machine as following :
feu gu uRfHa oreeen weiv
I={a,b};0={0,1}S=1(S,8,S,,S,}

f:SxI->S g:SxI->0,

f g
S I a b a b
S, 8 S, 1 0
S, S, 8, 1 1
S, s, 5, 0 L
S S S 0

Draw the transition diagram of this finite state

machine.

3 IR STeren Hei w1 Heheor st i)
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15. Solve the following recurrence relations :
(i) a=a_+a,;rz2a=0a-=1
(i) a +b5a_ +6a , = 2r"-3r+1.

2

16. If a, b, ¢ are any 3 arbitrary elements of the
Boolean Algebra <B, T, 0, 1> then prove that :

(i) a+b=a+cand ab=ac=>b=c

(i) (a+b).(@'+c)=a.c+alb.

Iz a, b, ¢ eI SASFE <B, T, 0,1> & H
W IEad w, 1 g i ¢

i) a+b=a+cand ab=ac=>b=c

(i) (a+Db).(@a'+c)=a.c+alb.
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