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Program Name B.Sc. / B.A. (Mathematics)
B.Sc./ B.A. Part |
Paper Code — MT- 01 (Discrete Mathematics)
Section-C
(Long Answer Questions gre s aTer T21)

Tk T 14 37k &1 & Each Question Carries 14 Marks
Describe transition functrion NFSA of for input string whose transition table is as follows:
NFSA & foTa farer St 00101 3 TshHvT 3hi o3k 3t o foTe foreqa Tshmor o forfae sTet Sishmor afersht
=g

S |z f

0 1
S 80,8} {80}
s, ¢ {s:}
s, ¢ ¢

[MT-01, P.No. 164]
Find disjunctive normal from (DNF) of boolean function
F (X X, %) = 0 4% )00+ )+ %, + X
TR BT (X, X0 %) = (X, + X, XX, + XG )+ X, + X, T ferist Sm= €9 (DNF) 31 s
[MT-01, P.No. 212]
Draw the switching circuit of function
xz+y(y +z)x +yz')
el X2+ (Y + 2 )X + yz') 1 R aftae sy
[MT-01, P.No. 220]
Prove that a graph G is connected if and only if G has a generating tree.

g for G U oty 7T B AfS S AT afs G o1 Ueh Sk 94 2

[MT-01, P.No. 358]

Draw the transition diagram of FSA having alphabet > {a,b} and accept all string which have
exactly two a.

39 FSA T HeH0T 370 IR i s grr avtaren > {a, b wta @t Sifa wiert @ o remelq: a1
a's 2l

[MT-01, P.No. 162]

Draw the switching circuit of function

(X(y 2)+(y 2)]+(x y' 2)
wer [x(y 2)+(y 2)]+(x y' z) = e aftwe sy
[MT-01, P.No. 220]
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Draw the minimal spanning tree of following weighted graph.
=1 T T =T RS Sk 9 1 it :

v, 1

[MT-01, P.No. 360]

State and prove Euler’s formula for planar graph.

TR T 1 she forgent firg Hifsm)

[MT-01, P.No. 334]

Let H =4Z . Find all coset of (H,T) with respect to group set of integers (Z,T).

UM H =42 quitet % &g (Z,T) % s7o=di & sng (Z,T) & swage (H,T) & ot gespas 3

Hifs)
[MT-01, P.No. 89]

Q.10 Draw the transition diagram for finite state automata A=(Z,S,y,s,, f) where Z{0,1},

ADnS.

S=1{s,,5.5,}, y=1s,}, s, is initial state and f(s,,0)=s,, f(s,.1)=s, f(s,0)=s,
f(s,1)=s,, f(s,,0)=s,, f(s,1)=5s,

it e sTemer FSA, A=(Z,S,y,s,, f) % fe dswuor sm@ & wn fife afe £{0, 1,
S=1{5,,5.5,} , Y=15,} s, URfewh sfaem @«m f(s,,0)=s,, f(s,1)=s, f(s,0)=s,
f(s,1)=s,, T(s,,0)=s,, f(s,1)=s,

[MT-01, P.No. 155]

Q.11 Write adjacency matrix of following directed graph.

T fow o o st sregR fafay)



D

Ans. [MT-01, P.No. 376]

Q.12 Prove that a binary tree with n vertices has height at least [log,(n+1)-1]and at most nT—l
(where[M ]= minimum integer >m)
forg U Tob it o fgerm et s s shm & = [log, (n+1)—1] o iRk & rferk nT—l At Rl

([M]= = ot > m)

Ans. [MT-01, P.No. 356]

Q.13 In a Boolean algebra <B,+,.,',0,1>. Prove that the binary relation <. Is a partial order relation
on B.
g shIfT o speftar sfistiora (B, +,.,",0,1) # fgomemd @werer < B ot HAf31eh shH Hral=4l glal 2

Ans. [MT-01, P.No. 194]
Q.14 Find simplified form of following switching circuit:

o g wftaer &1 ate &9 31a Hifsmy
S —
SRS S —
e | ey —e
;*/zﬁ _J { |
R

Ans. [MT-01, P.No. 221]
Q.15 Using generating function find the value of

PB+22+3+..+18
ST BT ST STANT T §U T W 1 shiTST)
PB+22+3+..+18
Ans. [MT-01, P.No. 248]
X_

Q.16 Let A=R—{3}, B=R—{l}. Then prove that the function f:A—B where f(x)=——,
X_

SN

w

X e Ais one-one and onto?
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o

. Xe A THhT

7 A=R-3}, B=R-{l}. frg #ifsw f wemr f:A>B sl f(x)=

w

X_
AT=BTEH 87
[MT-01, P.No. 58]
Prove that a connected graph G is an Euler graph if and only if every vertex of G is of even
degree.
&g, 1 foF IS g T G Ueh STRICR T @ TG 3R haet afs G H Sk 3y Ueh THehife ol 1Y 2
[MT-01, P.No. 313]
Explain the Kruskal’s algorithm for minimal spanning tree in a weighted graph and apply it to
find the minimal spanning tree of following graph:
FOhA oh farfer (VTG T T8 Sk Ja7) shi GHETSY T SHeRT STANT hid 8¢ e 1 o1 ffs siem

EERIEIEL

v, ]

[MT-01, P.No. 359]

Using generating function find the value of
12 +22 43 +.. 412

ST BT T SUART FAd B T HH F1d I
1422 +3 +..4r1°

[MT-01, P.No. 248]

If is a group then prove the following

(1) G has unique identity element.

(i) For each , there exists unique

(i) (@)’ =a vaeG

(ivy (ab)*=b'a™; abeG

afe G u ag & ai fm &t g ity

(i) G T deaeh AT Afgd 1 8T 2

(i) 9 & foTe Afge gar 2

(i) (@')'=a vaeG

(ivy (ab)'=b'a™; a,beG

[MT-01, P.No. 81]



Q.21 Let B:{l, 517, 35} binary operation +, e and unary operation’ is defined as : for any
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Q.25

a,beB
a+b=Ilcm(ab), ab=gcd(ab), a'= 3
a

Then prove that <B,+,o> is an Boolean algebra and find its element.

umt B={1, 5, 7, 35} W fgaimemt @R +, o ek TheHT wishar, e seRr aftfid @ geds a,b e B
& ferg
a+b = lem(ab) T TETHR GHTIIdR
ab =gcd (ab) %1 Heww guEdS
35

a'=—
a

Tag AT TR (B,+,e) Seil SSHTIG & G2 56k 0 F 1 3Ferel T hIory|

[MT-01, P.No. 180]

LetG=(V,Z,S,P) is a grammar, where V ={S,A B}, =={a,b,c}, S is initial symbol and
P={S —aaS,S —bA, A—>cBb, A—>ch,B —bbB, B—bb} . Then find language generated

by G and check that the strings aabcb, abbcb, aaaabcbbb and abcbbbbb are generated by
or not.

ar G=(V,%,S,P) wh s ¥ swf V={S,AB}, T={ab,c} Surftws wdiwx ¥ a=n
P={S—>aaS,S —bA A—>cBb,A—cb,B—>bbB,B—bb}da G g i« Fra Hifere qorm
Ig +ft sTaTs ok T SifEt aabceb, abbceb, aaaabcbbb d@r abebbbbb =T G gRT STfa T ST St

2

[MT-01, P.No. 145]

Construct equivalent FSA for following NFSA :
1 NFSA % qe FSA o1 ToT shifi :

0,1

[MT-01, P.No. 165, 168]
Define integral domain. Prove that ({0, 1, 2, 3, 4},T,, X,) is an integral domain.
quifshia ST a1 ufefy it fag A ({0, 1, 2, 3, 4),T,, X)) Tk quifshia e 2
[MT-01, P.No. 96, 99]
Let <B,+,o,',0,1> be a Boolean algebra and a partial order relation '<' is defined on B such
that a<b«<ab’=0 Vva,beB. Then prove that
(i) a+b=sup{a b} (i) ab=inf{a, b}
and (B,<) is a lattice.
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AT ST SfiSt T (B,+,e,",0,1) W A 7 wE <! W kR 9Raiva @ 7R a<b<>ab’=0
va,b e B a9 fag U fh
(i) a+b=sup{a b} (i) ab=inf{a b}

e (B, <) et 2
[MT-01, P.No. 197]
Let a,b,care non negative integers, where 2<a<5, 3<b<6, 4<c<7. Then find number
of all solutions of equation a+b+c=17.
Fid a,b,c TRUTHS Uit &, & 2<a <5, 3<hb<6, 4<c<7 qa&HHTI a+b+c=17 & THed
EUEIGICIEIGEIIS 1
[MT-01, P.No. 252]
Which of the strings x=01, y=0110, z=10001 and w=011101 are accepted by following
FSA? Also find accepting language by FSA.
gif@ x=01 y=0110, z=10001 d&r w= 0111015 & sH—ehI=eT ST f=wr FSA T wfiehr 22
AT ST Tt v off J1a <hifsig)

[MT-01, P.No. 160]

Define cyclic group. Prove that the group ({0 1 2,3 4, 5},T6) is cyclic. Also find all
generaters.

=h1e TR 1 U i g w0 R EEg ({0, 1, 2, 3, 4, 5T, ) =ishia awe 21 sah a+ft v oft 31

Hifs)
[MT-01, P.No. 87]



