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B.AJ/B.Sc. (Part - 1) Examination, 2022
( Three Year Scheme)
(Fre2+3)
(Common for the Faculty of Arts and Sclence)

MATHEMATICS

Paper-l
(Discrete Mathematics)
Time : 3 Hours

Maximum Marks : 40 for Science
53 for Arts

Attempt Five Questions in all, selecting one question from each unit.
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(1) No supplementary answer-book will be given to any candidate. Hence
the candidates should write the answer preciscly in the main answez

book anly. o
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(2) Al the parts of one question should be answered at one place in the
answer-book. One complete question should not be answered an
differenmu places in the answer-book.
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UNIT -1

- |

Prove by the principle of Mathematical Induction that :
(4/8%:)

P+23+ . +“3='/4'ln2(n+l}3
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P+22+ L +4m =Yl (n+1)?

How many Integers are there between 1 and 1000 which are not divisible by 2,
3,5, 0or7? hitps://www.pdusuonline.com (4/5%)

1 @ 1000 % wea ¥ fhe it 3 < 2, 3, 5 areran 7 & RnarfRra T €1 7

Prove that the dual of a lattice is also a lattice. (4/5%)
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45 candidates appear in a competitive examination. Prove that there are at least
two candidates whose role numbers differ by a multiple of 44. (4/58%)
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UNIT -1I

T8 - 11

In a Boolean algebra < B, +, -,' > prove that
a+b=1l<a+b=b;VabeB. (4/5%)
ot gefra diamfira < B, +, > i forg e
a+b=1ca+b=b;VabeB.
Find the disjunctive normal form of the following Boolean functions :

Sy, x, x3) = [0 + 0 ) + (" + 25T 4y - xy (4/5%)
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If m is a positive integer then for integers a and b, a = b (mod m) if and only if @
and b leave the same remainder when divided by m. (4/5%)

afe m T WA Qi § qm quitet 2 9 b & R a = b (mod m) AR 3 Fa
e a T b @ m g fenifra fardl 9 o TR Trewd BER AR
Show that 2 is a primitive root Modulo 9. (4/5)
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UNIT - 111

1 — 111
Show that the statement [(p — q) — p)] — p is a tautology.
wefdta e 6 562 [(p > q) > p)] > p T IRRFR |
Determine the numeric function corresponding to the following ge
function :

(4/5'%4)

nerating
(4/5%1)

1+ X

G(I}={1 _x}d
Erfirfigd 9% SR S T SIS Held T I :

1+

(1-x)*

G(x)=

Find the Solution of the following recurrence relations : (4/5%)
a-6a_+9a =13

Prferfia gt @ 3 e T AR

a-6a_+ 9a,_,=r-3

Show that (p+ @) 4 (pd ) > pVq C(WIS%
wefifa Shifore & :
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UNIT -1V

- IV
Prove that the sum of the degrees of al the vertices in a graph is equal to twice the
number of edges in the graph. Cl
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P i = :
rove. that if G = (v, E) is a connected graph, then G is bipartite if and only if G
contain no odd cyele, (4/3)

T Aifdre 5 a2 G = (v, E) o g 1 &, e G e & a2 sk e AR G
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Prove that complete bipartite graph k3, 3 is non-planar. (4/5)
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A_plane simple graph has 30 vertices each of degree 3. In how many regions can
this graph be partitioned ? (4/5)
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UNIT -V

-V
Prove that a Tree wflh n vertices has exactl
y (n-1) edges.
ﬁizﬁﬁmf%n?ﬁﬁmmqﬁﬁwmﬁa: n-1 ®R geft & | 9

;r;:e that if h is the height of a balanced complete binary Tree on n vertices
(4/5)

Prove that A graph G is connected if and only if ;
Y ifit has a sSpanninp
B tree.
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Prove that Every tree has either one or 1Wo centreg

férg AT 1% 700 94 1 o v @ g g (4/5)
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