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(UGT62) Roll No. ..oonevicriniinenns

S.C.No.—2009104

B. Sc. {(Hons.) EXAMINATION, 2021
(First Semester)
DISCRETE MATHEMATICS-I
BHM-114

Time : 2 Hours Moaximum Marks : 60

Note : Attempt /“our questions in all. All questions

carry equal marks.

1. (a) Using Venn diagrams, investigate whether
the following statements are true or false :
(1) A®(BnC)=(A®B)n(AS®C)
(i) A®(BUC)=(A®B)U(A®C)
(i1) An(B®C)=(AnB)®(ANC)
(iv) Au(B®C)=(AuB)®(AUC),
where A@B=(A-B)u(B-A)
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(1v) Au(B®C)=(AuB @(\u()
Sel A@B=(A-B)u(B-A)

(b) Determine which, if any, of the four
properties (reflexive, symmetric, anti-
symmetric, transitive) 1s satisfied by each
of the following relations on the set Z*
of positive integers :

(1) #Rm 1f and only if n — m 1s
multiple of 3.
(ii) #Rm if and only if n = 3*m for
some k € Z°
(111) #Rm 1f and only if v # m.
ST t,rnﬁ'm g 72t W fmafataa
4 9 yas gy gr =n (T,
faafesr, odt-fomfesw, zifafes) o 9 9
A, AR FE A, w@qR e @
(i) w»Rm ARG AN Fad A n - m. 3
® OE E |
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(ii) »Rm A% W ®aa 4§ n = 3F*m
et ke 72° & fau
(iif) nRm A% AN &aa 4 n = m

Prove that denumerable union of

denumerable set 15 denumerable.
fog =i & s Tg=2a &1 aEE
Y WOEE B T

Let K(#n) denote the number of unordered
pairs of integers selected from 1, 2

n subject to the restriction that no pair is
consecutive. For example, K(5) is the
count of pairs :
1.3 14 1,5 24 25 3.5
Make a conjecture about K(#) form this
information, and , if possible, prove your
conjecture by Mathematical Induction.
mmﬁ?[\(n)qmm‘as%ﬁagrmaﬁ
Hen wm e ¥, o 1,2.3, .0 3§
TN T T 1 3H WAy & WY fr I
ff 0 Tmr € 2 | ssrwnd, K(5)
fr=t el # FEE

L3 14 L5 24 25 3.

Lh
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T4 g " K(n) # FogR TR,
e, gfe dwa B, v e gm

A FoFE F Hg &S |

3. (a) If P:—"It is raining”, Q:—"l have the
time” and R:—"1 will go to movie™ are
propositions, write the sentences in
English corresponding to the following
propositional forms :

(i) (~PAQ)eR
(1) (Q=R)A(R=0Q)
(i) ~(QvR)
afg p—ad B W P, Q— W U
g 2 de R—H fhon 3@ S
A (qkaE) €, @ e afes w9 ow
ama Eust 0 oA fafag
(i) (PrQ)=R
(i) (Q=R)A(R=0Q)
(i) ~(QvR)
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Construct the truth table for the
following :
iy (PvQ)=
(i) (Pv(Q=R))e

(PvR)=(RvQ))
(Pv~R)= Q]
frafafas & fau 9o 9nvit =R
(i) (PvQ)=

(i) (Pv(Q=R))e>

(PvR)=(RvQ))

(Pv~R)=Q)

Test the wvalidity of the following
argument

If Ram 1s clever then Prem 1s well-
behaved. https://www.cbluonline.com

If Joe is good then Sam is bad and Prem

is not well-behaved.

If Lal is educated then Joe is good or

Ram 1s clever.

Hence if Lal is educated and Prem is not

well-behaved, then Sam is bad.
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freafafea a@gfe #1 aua &1 Tham
AT

afc T A T d@ YN AEREyE ¢ |
af wiE orew € @ "W qU € AR W
ESEEILE R "1E3| _%'|

afs @@ fafwm ¥ oa@ S osem ®ow
T W e |

A AR o i € 9 U9 SAeeREyE
= E A owm o ?

State the converse, inverse and contra

positive to the following statements :

(1) If a triangle is isosceles, then two
of its sides are equal.

(1) If there 1s no unemployment in
India, then the Indian won’t go to
the USA for employment.

freafafeaa s & +9ad", a9 a9

(i) =k FE fays wwfgag 2, @
TMHI 3 AN WA BRI E

(i) 4% wra A =gemm @ e, @
FE ANAE TR & fae smiE
qEl S|
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Let T, be the number of all possible
triangles formed by joining vertices of
an n-sided regular polygon T,,, - T, =
10, then value of ni1s .........

qa1 T, f6E p-9qs1 =@ ®W o Agye
T,y — T,= 10 % ¥ = SigH F00
oo dyd sl #1 "Hem 2, 4@ oa
The total number of positive integral

solution for x, y, z such that x * p * z =

If @ denotes the number of permutations
of x+2 things taken all at a time, / the
number of permutations of x things taken
Il at a time and ¢ the number of
permutations of x-11 things taken all at a
time such that @ = 182h¢, then find the

value of x.
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% g UE WF G T x+2 FTgA &
FUAE H HEm ¥, b uH AW H 1|
T x Tl & wHEAl #1 "en @ oae
¢ TH AR H off W x-11 T &
FAIE K HEN € TEF UFR F a =

182b¢. @ x w1 ®WF fmifem |

(a) Total number of ways of selecting five
letters from letters of the word
INDEPENDENT.
¥ INDEPENDENT & #&&i | U=
AW I WH ® FA adw |

(b) How many ways different 3-letter words
can be formed with the letters of the
word ‘JAIPUR’™ which ends with 1 ?
‘JAIPUR™ ¥ & &g 9, | 9 Tae
TH AW, 3 99 R A fRad v
T S WEd © 7

(¢) Show that set of all non-singular 2x2
matrix forms a non-abelian group under
matrix multiplication.
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feary ff |@t @ -famerR 22 @eE
mwwwmwmﬁﬁ
g " g

Let ¢ be a numeric function such that a,
1s equal to the remainder when the integer
r 18 divisible by 17. Let & be a numeric
function such that b, equal to 0 if the
integer » 1s divisible by 3, and is equal
to 1 otherwise :

(1) Let ¢, =a,+b,.
ris ¢, =0 7 For what value of r
is ¢. =17

(1) Let d, =a,b,.
is d, =0 ? For what value of r is
d =17

T F oo = fE R 3 TR

1% a WM F T & @ i s, 17

g fawsg 2 | wAl b U it HavH

Wméﬁiw,.waﬁ‘w%ﬂﬁ

i 4, 3 W fANET ®, aW | F A

T s

(i) ®Al ¢, =a,+b,. r & &9 9 &
e e, =0 2 2 r & To69 W &
fe ¢, =128 ?

For what value of

For what value of r

o o
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(il W d,=ab,. r ® &5 770 &
g =02 2?2 r % ffm o9 =
fau o =1 & ?

¥

Find the numeric functions whose

generating functions are given below :

- .
3+2z—-6z2°

(i) | -3z
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Solve the recurrence relation

b . :
Pn= “‘;!’;H for the price in economic
model, where a. b, ¢ are positive
parameter and p,, is the initial price.

.. b . e
[“Uai: e f?uz{."uzpu—l EO= I )

aied H goF T F@ RISC S@I a, b, ¢
SEIHE G © a1 p, WREH Goq
Solve the recurrence relation subject to
given mitial conditions :

d, =6d, =1ld, »+6d, ; for >3 with
dy=Ldy=5d,=15.

9 F " s a3 ggie w@ay
T aﬁﬁm :

dy=1,dy=5.d,=15 ®fed p>3 & fay

d,=6d, ;-11d,_,+6d, 4

By using backtracking method, solve
a,=a, 1+5 n=22 with ¢ =7.
Admefrn fafu & swam 4 ga wifaw .
a,=da, | +5,n=2 SHbE a =7,

Determine dual of the
(pvgvr)ns.

FI (pvgvr)as H gar Feifaw |

P.T.O.
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Give an example of a finite ring without
unity.

fa afE & foeh ffvem gem =1 s
HIE L

Find the total number of signals that can
be made by five flags of a different color
when any number of them may be used
in any signal.

®1 Ha den fefae safe 390 9 FE
fedt ot T o wga e s wekan
g

51 numbers are chosen from integers

between 1 and 100 inclusively. Prove that
2 of the chosen integers are consecutive.
| 9| 100 & = YUkl § H HAEET &9
g 51 AW o e € 1 fag #ifem
f& 59 T yiw H H 2 Huw w9 A
4

Define a denumerable set with /wo
examples.

gfeq wftsfoa =wifso
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