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Change the following Boolean function to conjunctive normal form : Annual Examination - 2018

f(xyzt)=(dy+xyz +xy z+x ) 2 s 41 )l B.Sc. Part - 111
OR MATHEMATICS
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Draw a simipler circuit for the following diagram and verify the equivalent

DISCRETE MATHEMATICS

circuits by truth tables : Max.Marks : 50
i P Time : 3 Hrs. Min.Marks: 17
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o/ Y Note : Section'A’, containing 10 very short-answer-type questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section 'C’
T consists of long-answer-type questions. Section 'A" has to be solved first.

Section - 'A'

fr=rifea afreem® e @ SR e ar @ g ¥ T

Answer the following very short-answer-type questions in one or two

sentences. (1x10=10)
e 1. R s R | e @1 w9 g

]3+23+ B BN +n3

Find the value of 13423+ +n?, by Mathematical induction method.
FRT 2. W ALLAHABAD % #f 3eRi & f&ay uar 9§ famara fsar o
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How many way are there to arrarge the nine letters in the word

ALLAHABAD.
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Is the relation "is less than" transitive in the set of natural numbers?

PT.O.



U3 4.

U39 5.

U3 6.

U3 7.

e 8,

3T 9.

(2) Code No. : S-360
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Show that among 13 people, there are at least two people who were born
in the same month.
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Write the definition of finite state machine.

fafaaa Serod woe @ ford WHs wd PIfie—

Write the generating function of the following discrete numeric functions
1,~2,3—4,56,............, (~1)(r+1), ———

frefefad sfar THERTT BT FHETT & DIT—

Solve the following homogenous recurrence relation

ar = ar-I T ar—Z

TOH® g G = {1,-1,i,~i} T BT & A gHDN 9 o |
The multiplicative group G= {1, -1 i,—i } is cyclic. Write the generator of

group G.
dfew & ofwmr faRad |
Write the definition of Lattice.
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Write the disjunctive normal form of Boolean function
fx,y)=x+x"y.

Section - 'B'
frifba oy SOl wel B SR 150-200 ¥eg AT H
Answer the following short-answer-type questions with word
limit 150-200 (3x5=15)

A9 L ={aaaa,aabb,bbaa,bbbb} @& feIq ATHRT &Y AL BT |

Construct a grammar for the language L ={aaaa,aabb,bbaa, bbbb} .
OR
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Two dice are thrown, find the probability that the sum of faces is 7 or 8.
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Let (L,S) be a Lattice. Then forany a,b, ¢ € L the following inequalities

holds.

an(bve)z(anb)v(anc). (i) av(bac) <(avb)a(ave).
OR

frifard R @ ¥ a W 2 TP BT A 9 i DI |
Find the shortest path between a and z in the following weighted graph.
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Show that the language L {a*b" |K 21} is not a finite state language.
OR

D Bt BT T GRS 12 422 +3% +——+7> @ TN BT HATDA
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Using generating functions, evaluate the sum 17 + 2% +3° + ——+ 77,

5 aRfT T @ YA STTE I DI A B BIfC B WD
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The order of each subgroup of a finite group is a divisor of the order of the

group.
OR

F Bod Ay @ feEfafied ooy wieRe @1 g #IRY
a,—2a,,+a,, =%2’,r22 R ufdey 8 ¢ g, =2,a,=1.
Solve by the method of generating functions of the difference equation

Ly
a,—2a,,+a,,= 22 ,7 2 2withthe B.C. a, =2,4, =1.
BQ:
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IfTis the set of integers and the relation xRy = x — y isan even integer,

then prove that R is an equivalence relation, where x, y € /.
OR

afe 7% (Ifa Graph) G=(V,E), isdefinedby V={V,,V,,V,.V,,V},
E={(Vi, Vo), (Vi Vo (%, Vo (Vi Vi (Vi V) (Vs Vo), (Y, Vo)) VI=5, =7

then find the adjacency matrix and the incidence matrix of the graph G
W oA &, o 39 W% T AAIaT AR UT ATI e S
DI |
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Write the Pumping Lemma and Prove it.

OR

AT a,b 3R ¢ HITHS B 56 UPR & & axb=c four a7 2

Let a,b and ¢ be numeric functions such that a * b=c . Given that

L, r=0
il Intirie1
fas 2, r=l AT and Cr={0 e
b, res , rzl
b &1 IR SR |
determine b.

frfaRad iR Ffiexor &1 a9 2o st1a S|

Solve the difference equation.

a,—6a,, +%_, =(r+1)*

r

OR
fig IR & I 3 &1 P w8 G I &ar 2|

Prove that any group G of order 3 is cyclic.
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IfTis the set of integers and the relation xRy = x — y is an even integer,
then prove that R is an equivalence relation, where x, y € 1.

OR

e I (Ifa Graph) G=(V,E), isdefinedby V={V,,V,,V,,V,, V,},
E={(Vi, Vo (Vi Vi), (Vo Vo) (V3 Vi (Vi VL (Vi Vo), (V,, Vo)) V=5, B =7

then find the adjacency matrix and the incidence matrix of the graph G
W ORI ©, T 39 U6 T ST AR U SATYE AR ST
BT |
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Write the Pumping Lemma and Prove it.
OR

AT a,b 3R ¢ HEITHS Bl 0 ISR & f6 axb=c gy mar 2

Let a,b and ¢ be numeric functions such that a * b =c . Given that

| e 0
e | R
f& 2 Tl AT and Cr:{o i
M e » rzl
b &1 iR AR |
determine b.

frfeaa sier e @1 ARy ga sma HIRR |

Solve the difference equation.
a,—6a,_ +9a_, =(r+1)"
OR
g SN & Fife 3 &1 HE w98 G 7 g 2|

Prove that any group G of order 3 is cyclic.
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f(x,y,z) = (x.y'+x.2)' +x'
Express the following function into conjunctive normal form.

f(x,y,z) = (x.y'+x.z)' +x'
Section - 'C'
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Answer the following long-answer-type questions with word
limit 300-350 (5x5=25)

X, <4,x, <5 W x, <6 WARA x, +x, +x, =13, {1 & w@an &
D 1 S FLOTTR E[UTT'@ g
How many solution does x, +x, +x; =13, have where x,,x,,x; are
non-negetive integers with x, <4,x, <5 and x, <6.

OR
T Do 3 25% femft wfira #, 15% femfi Wifdeare ¥ 3R 10%
faemeft 7R iR Wfees A= # B B 81 v el agEear g
ST 2|
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(i) Su® T vg Wifdeare # e 8 @ uRimar @ 2?
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In a college 25% students in Mathematics, 15% students in Physics and
10% student in Mathematics and Physics both are failed. A student is
selected at random.

if he is failed in Physics, then find the chance of his failure in
Mathematics.

if he is failed in Mathematics, then find the chance of his failure
in Physics.

(iii) find the chance of his failure in Mathematics or Physics.
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AAX=aAYTI avX=avydd Xx=Y
OR
Telig Tl B HAoHE yamg W A e
f(x,y,z) = (x.y'+x.2)' +x'
Express the following function into conjunctive normal form.

f(x,y,z) =(x.y'+x.2z)' +x'
Section - 'C'

frifea fd STyt @ SR 300350 e AMAT H S
Answer the following long-answer-type questions with word
limit 300-350 (5x5=25)
X, <4,x,<5 T x, <6 ARA x, +x, +x, =13, b g1 e &
STef X5 X5 X3 E AU PUICE g
How many solution does x, +x, +x; =13, have where x,,x,.x; are
non-negetive integers with x, <4,x, <5 and x, <6.

OR
T Dot 7 25% faemeif 7o & 15% faemeft Hifvweare # sk 10%
faemeft wforg iR Wi <t # Ba 8 8| v fRarlt ag=ear g
T B
e a8 MRFIRe 3§ bt &, A SHD T H Bt B B Ufebar @ 87
ofe a8 7T # wer B, A IS Hifdeere # ta 8 & Ridar & 8?
Iaa T vd Hifdeurs ¥ Ba 89 a1 uledr q@r 2?
In a college 25% students in Mathematics, 15% students in Physics and
10% student in Mathematics and Physics both are failed. A student is
selected at random.
if he is failed in Physics, then find the chance of his failure in
Mathematics.

if he is failed in Mathematics, then find the chance of his failure
in Physics.

(iii) find the chance of his failure in Mathematics or Physics.



