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Program Name B.Sc. / B.A. (Mathematics)
B.Sc./B.A. Part |
Paper Code — MT- 01 (Discrete Mathematics)
Section - B
(Short Answer Questions &g < aTer 94)
ek T2 6 37k T & Each Question Carries 6 Marks
Let A={1,2,3,4}. Equivalence relation is defined on s.t.
R={11) (2.2) (23), (32). (33), (4,4)}. Find quotient set A7,
AT A= {1,2,3,4) T W qeddr gy (e gehm afeiya
R={11) (22) (23) (32), (33) (44)} Fomramesrr A, 1 e
[MT-01, P.No. 32]
Prove that the set Z, = {0,1,2,3} is an abelian group for (addition modulo) T, .
forg &1 o wmg=e Z, = {0,1,2,3} v wiieg@t T, & fo steret w9 )
[MT-01, P.No. 76]
Seven members committee has to be formed from 8 man and 5 woman. How many selections

can be made such that at least 3 man and 2 woman present in any case.
8 TEUT qAT 5 HISATHT H & 7 FEET AHI i T TR & == TR ST 8erdl 81 afe eash Rufd A A & 3

TEY Te 2 AT ST et 2|
[MT-01, P.No. 120]
Let G=(V,2,S,P) is a grammer, where V ={S,}, £={0,1}, S is starting symbol and
P={S - S,S —0}. Then find the language L(G) generated by G .
ar G=(V,Z,S,P) uh s ® s V={S}, =={0,1}, S urfwwk uwdE ¥ qu
P={S—S,S—0} 7@ G grrsif wmr L(G) ma Hifsm
[MT-01, P.No. 144]
Let (B,+,.,0,1) is a Boolean algebra. Then prove that (B,<) is a distributive and complemented
lattice if and only if.

a<bsab'=0, va,beB
wHT (B, +,.,0,1) st st o 21 e forg s o6 (B, <) ek sieTenh Ue ufta STtk & afe 31 et Aty
a<b<ab'=0, Va,beB
[MT-01, P.No. 199]
If a, =3" and b, =7", r>0 are numeric functions. Then find product of their generating
functions A(x) and B(x).

affa, =3 M b, =7, r>0 HEAh G & T 9% S Bt AT A(X) 76T B(X) T TUHEEH

EISEIIEI
[MT-01, P.No. 241]
Find complete solution of linear recurrence relation




a,—6a, ,+9r,=r3 ,r>2
Rae TRE g a, —6a, , +9ar, =r.3", r>2 %0 &t 1 I
Ans. [MTO01, P.No. 267]
Q.8  For simple planer graph G with n vertices (n>3) and edges prove that.
afe G n 3Nt (n>3) 7T e FRI T HE T FHAAT UM & 79 firg 1 fohe <3n—6.
Ans. [MT-01, P.No. 334]
Q.9 Forsets A, B, C prove that
Ax(BUC)=(AxB)U(AxC)
=t A, B @1 C & o firg hif for:
Ax(BUC)=(AxB)U(AxC)
Ans. [MT-01, P.No. 16]
Q10 LetG= {1,—1,i,—i} where i* = —1. Prove that is abelian group for multiplication operation.
wftmyr et s agead G = {L—1,i,~i} 5 i’ = -1 Rg w0 G 7or wifsran & forw smeieft e 21
Ans. [MT-01, P.No. 75]
Q.11 How many numbers can be made from four unequal digits?
IR GHM Fehi § forat St sRA ST aehdt 82
Ans. [MT-01, P.No. 113]
Q.12 Let G=(V,Z,S,P)where V ={S,AB,C,D,E}, Z={a,b,c} S starting symbol and
P={S —aAB,S —»aB,A—aAC,A—aC,B — Dc,D —b,CD —CE,,
then prove that language generated by G is L(G)= {a”b”cn Ine N}
mr  G=(,z,5,P) =& V={S,ABC,DE} XZ={abc} S vk =%
P :{S —aAB,S —»aB,A—aAC,A—aC,B— Dc,D —h,CD —CE,
CE —»DE,DE—>DC,CC—»DCC} @ da fg e & G g wf@ wmw
L(G)={a"b"c" [ne N|
Ans. [MT-01, P.No. 143]
Q.13 Find disjunctive from DNF of Boolean function

f (Xv X2 Xs): (Xl X+ Xa)-(X1X2 + Xi-xa)’
e e (X, X, X; )= (X + X, + % ) (%X, XX, 1 S ST € (DNF) 76 iR
Ans. [MT-01, P.No. 208]
Q.14 If a and bare numeric function, whose value at number r are a, and b, respectively and
c=ab. Then prove that AC, =a,,,Ab, +b Ar
Ifd a TAT b HEATH HeH § Nk AW €@ r WHA: a, 991 b, ¥ q1 c=ab. 7@ fag AT
AC, =a, ,Ab. +Db Ar
Ans. [MT-01, P.No. 235]
Q.15 Find coefficient of x'? in generating function (1+x*+x® +...J'.
SR et (1+ x4+ x° +)3 H X2 T OIS T i
Ans. [MTO01, P.No. 251]
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ADnS,
Q.19

AnS,
Q.20

Ans.
Q.21

AnS.
Q.22

AnS.

Prove that in a graph G, e is cut edge if and only, if e does not exist in any cycle.
g FU R o6 G H IS F e Tk F1 R BT ¢ ARG SR FaA AE e, G T Jufkera forelt oft =rsh o forermm

T 2l
[MT-01, P.No. 297]
Let a,b are arbitrary element of complemented distributive lattice (A, <) then prove that.

(aUb) =a’'Nb’
W a,b 9 st Stter (A, <) 3 WS 3TeEd € qe g w1 R
(aUb) =a’'Nb’

[MT-01, P.No. 52]
Prove that the set of matrix of order 2x2

cosa -sina |
G=1A|A =| .
'sina  cosa |

fag F T 2% 2 FIfe o AR 1 T

} (where « is real number) is a group.

G :{Aa A, =| % TS } (et o At de )
sina cosa |
TR 1 o wifska o fore Twe 2

[MT-01, P.No. 80]
Two dice are thrown together. Find the probability that sum of digit appear on due is atleast 10.
31 UTE Teh 9T ek ST ©| I STIIehdl F1d AT STel 37hi T AT 7§ A 10 2|
[MT-01, P.No. 124]
Let G=(V,Z,S,P) is a grammar where V ={S,A} Z={a,b}, S is starting symbol and
P ={S —aAa, A—aAa, A— b} then find language L(G) generated by G .
m G=(V,%,S,P) s = @ W& V={S,Al, T={ab} S wrftww wdiw ¥ T
P={S —>aha,A—aha, A— b} G grr<fia umr 3 Fifsrg
[MT-01, P.No. 144]
Find conjunctive normal from CNF of Boolean.
function (X, Xy, X3 )= (%, + X, (X +X;)
e B T (X, Xy, X3 )= (X, + X, (X + X, ) T SRASHRT ST &9 (CNF) 1 shifs)
[MT-01, P.No. 215]
Leta & b are numeric function where
2"+1 0<r<3 3+2 0<r<2
N and b, =
2"+3 r>4 3-1 r=>3

HHT a qT b TEATH %ol § el

{2f+1 0<r<3 {3f+2 0<r<2
a, = qar b, =

r

" 12"+3 r>4 -1 r>3

T HEATh FHl a I D o SHAR: TRTHC q9T TTIHGS F1d shifery|
[MT-01, P.No. 231]
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Q.27
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Q.28

Ans.
Q.29

AnS.
Q.30

Ans.
Q.31

AnS.
Q.32

Find complete solution of linear recurrence relation
a —6a ,+9 ,=2",r>2
e TRE &g a, —6a, , +9a, , =2, r > 2 FT YU & J1d oY
[MTO1, P.No. 267]
Let G be a simple graph with n vertices and e edges. Then prove that number of edges in

n(n—1)
2

complementary graph G , is —e.

veffa Ff fFaf n wiit waeas G F PR G FEHaE G Fi e @-e Bt
2
[MT-01, P.No. 305]
Let a,b are arbitrary element of a lattice (A, <). Then prove tha
aV(aAb)=a.
AT a,b STer (A, <) % WS 3199d 3] 99 fag R {6
aV(aAb)=a
[MT-01, P.No. 47]
Let G be a group and a,beG. Then prove that the equations ax=band ya =b have unique
solution G ?
AT G TH A 2 a1 a,b € G 9 g AifS fof wefierwtt ax =b @t ya =b # tfadir g g &2
[MT-01, P.No. 83]
Find minimum number of persons in a office so that five persons born in same month.
Torelt ey & STl ol =IaH ST T ShiToTg, a1k 3H & Wiel STch & &1 A8 § S 21l
[MT-01, P.No. 121]
Explain finite state machine.
il sTare Hefid i THEsy)

[MT-01, P.No. 170]
Write conjuctive normal from CNF of the function

f (Xl’ Xys Xs): (Xl + X+ X3)-(X1X2 + X{.Xé)
BT (X, X5, X5 )= (X, + X, + X5 WX, X, + xi’.x;)' T HASHIT JHTH=T €9 CNF fafay)
[MT-01, P.No. 215]
Find generating function of numeric function a, = r(r +1), r>0.
TEATH %o @, = r(r +1), r > 0 1 S Bl J1d shifery]
[MT-01, P.No. 244]
Solve the following recurrence relation by generating function method :
a -9 _,+20a,_,,r>2,a,=-3,3 =-10
T Ta T w1 Sk S [T | 8 ity
a -9, ,+20a, ,,r>2,a,=-3,a=-10

[MTO1, P.No. 273]
Prove that in a non trivial tree there are atleast two pendent vertices?
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forg U1 FoF e 1= 97 o o1 9 ohw a1 Tl 3 8 82

[MT-01, P.No. 349]

Let a, b, c are arbitrary elements of lattice (A,<). Then prove that
aV(bVc)=(aVb)Vec

AT a, b, ¢ Sk (A, <) ¥ W 31agT B 7 fag =
aV(bVc)=(aVb)Ve

[MT-01, P.No. 47]

Prove that the set of matrices G of order mxn, whose elements are complex numbers, is an
abelian group for addition of matries operation.
&g HINT o6 mxn AR, e sToae Aty §eam 8, 1 aqead G TRl o aRT hi |ishaT & foTg
Aol FE 2
[MT-01, P.No. 79]
Prove that a field is an integral domain but its converse is not true always.
forg I foh e &1 TaF qUTiehier ST 1T 21 T 36T foIai 6ed @l e 81T 2
[MT-01, P.No. 98]
Explain context sensitive grammer with suitable example.
HeY HAT ST hi IS Hfed HHST|
[MT-01, P.No. 147]
Explain minterm and maxterm in Boolean algebra for ntuple
X = (X0, Xy Xgees X, )
el SIS & N Z0 X = (X, Xy Xgyees X, ) T T9C =7 T& T 15k v BT Gwiansy)
[MT-01, P.No. 207]
Find generating function of of the sequence (0, 1, —2, 4, -8, 16.....).
3350 (0,1, —2, 4, —8, 16,....) &7 SH& % 10 T
[MT-01, P.No. 242]
Solve the followings homogoneous linear recurrence relation :
Tt e tRae TR S ol B I
a, —8a,,+21a ,-18ar, ,=0,r>3
[MTO1, P.No. 263]

For a graph G without loop prove that the graph G is tree if and only if for any pair of vertices
there exists exactly one path.

T ifed s G ¥ g U R G gt 81 AfS o7t Sharer A & =T it o we ush 3 Shaet weh & 9 2

[MT-01, P.No. 348]

Prove that the dual of a poset is also a poset.

forg 2 fop e oAt et oft e Brar 2

[MT-01, P.No. 51]

Prove that the set of positive rational numbers Q" is an abelian group for operation *, where
a*b:a—;, Va,beQ"

forg HISTT fof eretrerer ftier denstl st aer Q, femard wifsham + o forg streiett we 8 sref



ADnS,
Q.43

ADnS,
Q.44

Ans.
Q.45

Ans.
Q.46

ADnS,
Q.47

Ans.
Q.48

AnS.
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a*b=a—2b, Va,beQ"

[MT-01, P.No. 77]

In a fort there are 7 gate. If a person enters from a gate and exit from other, then how many
times this process can be done.

T 1 H 7GR 8| T A A1 Th 51§ TolwT L TR foreft 3771 g1 & are fefiet ot U 1€ forat /b & ot
T 217

[MT-01, P.No. 109]

Explain context free grammer with suitable example.

Haf Tk ST T ITREY Tfed THTST

[MT-01, P.No. 148]

Prove thatevery distributive and complementing lattice (£, <). Where 0=1 is a Boolean

algebra (£, V, A, ", 0,1).
Tz 321 fof wedrep sfestteneh, afta sierh (£, <) s1et 02 1w aefier fismifera (£, V, A, 0, 1) sAmar 2

[MT-01, P.No. 199]
Write generating function of the sequence (1,1, 0,1, 1,1, 1,....)
3 (1,1, 0,11 1, 1,....) T S e 1 shifg)
[MT-01, P.No. 242]
Solve the following linear recurrence relation :
11 tRaeh a1 & it
a —6a ,+9, ,=2", r>2
[MTO1, P.No. 266]
Find number of edge disjoint Hamiltonian cycles in a complete graph G with n vertices. (n
odd integer > 3)
N ST WO AE G # (N T fow quiieh > 3) R AHIH SfHee =ashi oh! ST J1 shitery|
[MT-01, P.No. 315]
A relation = defined on set of integers such that a=b(modn) a is congruent tob if n|(a-b),
a,b e Z . Then prove that the relation = is an equivalence relation.
HrsRY = quiieR! o geeEt Z Wufefia & fF a=b(modn) @R n|(a-b), a,b ez T fog AR
Y = T Jeddl g 2
[MT-01, P.No. 27]
Prove that the dual of a lattice is also a lattice.

forg 2 TR Steten o1 St +ft STTereh 2rar 21
[MT-01, P.No. 52]
How many words can be made from letters of DOGMATIC if all three vowels O, A, | remain
altogether.
DOGMATIC 3185 o 37&30 ¥ foha 1= 378 5H1C ST ek € afe it e wea O, A, | 9 R
[MT-01, P.No. 115]
Explain regular grammer with suitable example.
SR I ST Higd T3
[MT-01, P.No. 148]




Q.53 In a Boolean algebra (B,+,,",01) and a,beB Then prove that a+b=0 if any only if a=0

and b=0.
et st T (B,+,0,",0,1) 71 a,b e B da fg 0 foF a+b =0 af st sracrafe a=0 qam b =0

Ans. [MT-01, P.No. 192]

Q.54 Find generating function of numeric function a, = r>0.

1
(r+1)

&I ®IH a, =ﬁ r >0 3T S %ot J1d ey
r+1j
Ans. [MT-01, P.No. 244]
Q.55 Solve the following linear recurrence relation :

RIS RUCCRENEINK ISR K RC IS
a, —6a,,+9, ,=r3", r>2

Q.56 Prove that complete graph K. on 5 vertices is non planar graph.
forg AITSTT for wi=r ST QX QUi 0T K, T STawdeii 3T 82
Ans. [MT-01, P.No. 332]






