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c:=r e. ftq q'ffu rm o) *iqffiq wrFnq Fs il q<ftri:
Change the following Boolean functionto conjunctive normal form :

f (x, l, z, t) = (xt .y + x.y.zt + x.y' .z + x' . y' .zt t + | )'
OR

fiqifud 3{r&q d g@ s{a qRqer o.r Mvr qnm efr stqrqq
nrfu'orcn t gau vRvui 6l stqm{ rfr otftri :

Draw a simiplercircuit for the following diagram and verifithe equivalent
circuits by truth tables :

Roll No.,..,.,..........,,..,
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{ d{ilff q'5q 1r{ qrs T' { ff ut-ff rrq { t q-s '3r' q'}

$-{S q-6-A Ed sl I

Note : Section'A', containing l0 very short-answer-q,pe questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section ,C,

consists oflong-answer-type questions. Section,A'has to be solved first.

Section - 'A'

ffiloa orftrmqilff q{-rT + B-rt s.rqr <} srq}'{ tr
Answer the following vera short-answer-type questions in one or two
sentences. (1x10=10)

ygq 1. rrffiq enrrq-q frE t frq oT qr{ gfrn;-
13+23+ _____ +n3

Find the value of lr+23+ 

- 

+n3, by Mathematical induction method.
yc;r 2. {r< ALLAHABAD t it 3rel{t 6t ffi u-ox t ft-ers fr-qI qr

s6f,r tt
How many way are there to arrarge the nine letters in the word
ALLAHABAD-

v{{ 3. 4rrr !Tpfd-6 ricqT3lt d sSao it {iqer "E}cT t". lTmro t?
Is the relation "is less than" transitive in the set ofnatural numbers?

11T.().
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v5I 4. qqH fu 13 qkd i, oq r\ oq <i qfrn t-d t fu'{fiT Gr+r gir

fr T&i it dnT qrBir
Show that among I 3 people, there are at least two people who were bom

in the same month.
qRfrd 3i-flan zia d cR,{rsr fumt
Write the definition of finite state machine.

frfum ric;qre-o qa-q d ftri qro sra dftq-
Write the generating function ofthe following discrete numeric functions

1.-2,3,-4,5,-6,.............(-t)'(r+t), ----
cr{ 7. ftqfrfuf, oiili sfi-d{"r ?DI srIEIkT Ed dfuc-

Solve the following homogenous recurrence relation

a=a.+a^
8. rJunflfi q5r G = {t,-t,i,-i} il+tq +f,r t d gsror qq-{ ftfuq I

The multiplicative group G = {t,-t,r,-i} is cyclic. Writethe generatorof

group G .

s AEtr o1 qRl{rsr ftmt
Write the definition of Lattice.

ro.qfto ro< or ffiq wllrItrq 5s d ftfo\-
Write the disjunctive normal form of Boolean function

.f(x'Y)=x+x'-Y.
Section - 'B'

ffi16-d dg strQ-q crfr A sil 1oo-2oo vr< frqr + t
Answer the fotlowing short-answer-type questions with word

(s) Code No. : 5-360

qt.lcl (2,<) go wtrro g 6q fu€ a,b,cel d ftri qe'tt

Let (2,<) be aLattice. Then lor any a,b,c e Z the following inequalities

holds.

a x(bv c)>(a xb)v(anc). (ii) av(bnc)<(avb)n(avc)'
OR

ftqifu-d qrRd 3TAs t at zro ?Fr dg(Tq qql srd otfuil
Find the shortest path between a and z in the following weighted graph.

gY"I 2.

csl 5.

YFI 6.

(i)

CY;I

yY;I

limit 150-200 (3xs=1s)

1. srFrr Z ={aaaa,aabb,bbaa,bbbb\d fuq qrm-rur 01 rird{r dfuq t

Construct a grammar for the languag s l, = laaaa,aabb,bbaa,bbbb\ .

OR
q) crsl d Soi w sc-d sqRq-d-6 qr 3lri srA oiol ot qlqra z

qr I di d clfuo-dr an dftgt
Two dice are thrown, find the probability that the sum offaces is 7 or 8.

d-6
CY;I 3. <qH fo qrsr , {a'6*lrtt} c* qRftf, 3r+{en qlsr rfr tl

Showthatthe lang uage L lar bo lK >1) is not a finite state language.

OR

qa6 v-+ii or e-qnr o.d 12 +22 +32 +--+r' A +T @r Tsrf,r
olftrir
Usinggenerating functions, evaluatethe sum 12 +22 +32 +--+r2.

egq a. ftrlt qRRo rr{d + rdr srr€-1i o1 de tTE d o)E or qrqo

*ar tr
The order ofeach subgroup ofa finite group is a divisorofthe order ofthe

gou,' 
.,R

qro F"i=r ffi ri Bqppa 3itilr sfifi-{rl tnl fa olfug ,

I
a, -2a,-, + a,-, = !-2' ,r 2 2 qR$qr gft-dq t : ao =2,a1 --l .

Solve by the method ofgenerating functions ofthe difference equation

I
a,-2a, t+a,2=-2',r >2withtheB.C. ao=2,at=1 . 

p.T.O.
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9r3 2. sRl1ofmt or r{5qq d oqr 11tiq xRy + x- y To qq Torlo d cT{ 2. qfr1{rHi or Egqq d ortT $iiq xRy= x-y Vo vn pf-5 a1,

(3)(3)

d ft{q dfu\ fun go gqor $qrr Frsft-d o-qor t, qd x,y e 1.

Ifl is the set ofintegers and the relation xRy + x - y is an even integer,

then prove that R is an equivalence relation, where x,y e 1.

OR

qR qrc, 0f a Graph) G= (V, E), is defi ned by V = { \,Vr, V,V., V, },
E={CI,v,),G,v,),ry,,v,),(v,,V),ry,,v4),ry,,v,),(v,,yl},lvl=, 

le]=z
then find the adjacency matrix and the incidence matrix ofthe graph G
t cRqrfr-d t, aY Es qTs or 3{r*FrflT snq6 cq oTFlirr Gnqi skr
o1fri-d I

qr{ 3. qfrirr ctfu'oT o} f}for l.j fu€ dftr I

Write the Pumping Lemma and Prove it.

OR
qrroi a,b elk c rjgfiTo qEl=I ${J non B fu a * b =c f{qr rrqr t
Let a,b and c benumeric functions such that a*b=c.Giventhat

c5I 3.

d frrq dfr\ fun\.o gqdT riEiEr ffio oror t. qd x,ye1.
IfI is the set ofintegers and the relation .rRy =+ x - y is an even integer,

then prove that R is an equivalence relation, where x, y e 1.

OR

uR mr 1tf a Gmph) G= (V, E), is defi ned by V = { 
V,,V,, V}V.l, V, },

E={fi ,Y),fi ,y),ry,,y),ry,,v,),ry,,v.),0,,y),ry,,y1},lvl=s, l4=z
then find the adjacency matrix and the incidence matrix ofthe graph G
t q'fuTft-d t, d gs qTs irl onfi-rflr qrq6 G orFftrT 3rfqi gtd
o1ftr}t
qFqrT etfufrr ai fufus \d frq dftI t

Write the Pumping Lemma and Prove it.

OR
qmd a,b str cs€qrcro s-f,q Sfl s-+T t fu a * b =c ftqr rrq t
Let a,b and c be numeric functions such that a * b =c . Given that

ll, r =o

fu r,12. r=t dqr and

[0. ,>z

b6r furt{ur otmt

ft. ,=o

* o,lz. ' =t (err and

[0. r > 2

bor frql-{ur otmt
determine b.

(1. r =t
' [o' r>l

ll. r =lq=lo. ,r,

c$I 4.

determine b.

ffifu( oiili trfr-o-r"T znr frts Ed Erd o1fuil
Solve the difference equation.

a, -6a,-, +9a, , =(r + 1)3'

OR

ftr< o1m fu@\E 3 or ot$ ,,T6 cq,,tq eiar tl
Prove that any group G oforder 3 is cyclic.
,mdt 1t-,<;vo "iufiq 

qrtro Bt E:rkn fu, qR rtt frxfi ad firir

src +. mfuf, Giil Bq-6wr or ftels Ed Tro otftri I

Solve the difference equation.

a, -6a,-, +9a,-, = (r + 1)3'

OR

fuq stm fu aiE s or otg n6 cq+1-q elor tr
Prove that any group G oforder 3 is cyclic.

qrr 5 qr{dl (L, <)gcn ;iefi-q qrao i r <vH fu'. uR ;i ffxff a d ftr} r

c{{ 5.
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a^x=an y dsll avx=avyilcl x=y a^x=a^y(sTT avx=avyilq x=y
oR oR

{dq rci o} riqffiq rtrlrnq Es q ftm : qfio Ef,rt of rid'qfis lnllrq \5s t ftfui 
'

f (x,y,z) = (x.y'+ x.z)r +xr l(x, y, z) = (x.y '+ x.z)' +xr

Expressthe following function into conjunctive normalform. Express the following function intoconjunctive normal form.

f (x, y, z) = (x.y '+ x.z)r + x' f (x, y, z) = (x'y'+ x z)r + xr

Section - 'C' Section - 'C'

ftqifud Ad B-flfu crii + BrR 3oo-350 rr< ffqr d t frqifud Af s-f,tq srit A tsir{ 3o(F3so Yr< €qT + i
Answer the following long-answer-type questions with word Answer the following long-answer-type questions with word

timit 300-350 (5x5=25) limit 300-350 (5x5=25)

wd x,,.r,x, xt<n Wrlo tr ud x,,x,x, zi-ot Wl-o it
How many solution does .rr + .tr2 + x1 = 13 , have where .tr, , r,, x] are How many solution does .rl + .r2 + x3 = 13 , have where x, , x} x, are

non-negetive integers with .r, (4,x, <5 and x,, <6. non-negetive integers with xr34,x^, <5 and.r, <6.

OR OR

gm 61+q it zsx frqreff.rFn it, rsz frqpff,tfuoyTrq t 3t{ roz \.fi oi+q it zsx frqefr.rFro ti, tsx fuflpff dfr-osns ti oltt rox

frfleff.rFrd oil-{.tfr6 fif n fd d-i trw fuureff u-aa-+r gn ftqpff..TFrd Glts dfuo fi q fd fri i tgo ftanff uaaurgn
ql(r tt qrar tt

(i) qRq-sq\fronmq+-dt,ds-€-d.rFrotS-dElidqfurdTqqrt? (i) qRqErl\ft'oqreqtrdB,ilvwd,TFrddS-ddridv'fr-rdTtrqrt?
(t) uR ar..rfto n trd t, dr s{r-d rifro:ne t Sa di ol qE-mf,r eqr t? (il qfr ca .rFH n S-d t dr vs-d dR-oqrs t fa dri d cfu'm-dl sqr t?
(ii) sr$ .TFrd G qtfr'fiTRz d dd Ei'i o1 e'fuf,dT qqr t? (iD s$-d ..TFro 

Tq dft-miTrs t t-d Eii of cfu-f,dT qqr t?
In a college 257o students in Mathematics, l5oZ students in Physics and [n a college 257o students in Mathematics, l5% students in Physics and

l0oZ student in Mathematics and Physics both are failed. A student is l0%o student in Mathematics and Physics both are failed. A student is

selected at random. selected at random.

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

(ii) if he is failed in Mathematics, then find the chance of his failure (ii) if he is failed in Mathematics, then find the chance of his failure

in Physics. in Physics.

Qii) hnd the chance of his tailure in Mathematics or Physics. (ii) find the chance of his failure in Mathematics or Physics.


