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ROLL No.

LS—153
ANNUAL EXAMINATION, 2014
B. Sc. lll
MATHEMATICS
Paper [11
| Discrete Mathematics |

Time : Three Hours ] [ M. M. :50
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Note :  Anempr all the five questions. Solve any rwe paris
from each question. All questions carry equal
marks.
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[2]
Prove by mathematical induction

112342344345+ .....+n(n+1)(n+2)

_ i+ 1) (n+2)(n+3)
S —

wifea & f& d&n n F fan, (11) 42 4 (12)2n +1
@A 133 Y e ang

Show that for any integer i1, (11) +2 4 (12)2n +1 jg
divisible by 133.
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State and prove the Inclusion-Exclusion principle.
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Prove that the number of derangements of n
objects is equal to

D,=|n [ L : WL vessas b {=1)" ;-l-].
| = n
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() AfT R 3R S, qq=1 X # Baqed 9= € a1 aifaw
FLfE R NS W= X # Guqed g €

If R and S be equivalence relations in the set X:
then prove that R N S is an equivalence relation in
X.

(|) W % W =13 X, 2x 2 %1 anafas S8 & 19

=[x =] __[M 2] &t . ‘

X = [_1'_1 _):_1]*.\ = ¥3 }4] Wﬁlx.} e X 311'{

mxﬂyﬁlmt—
Xp+n+x3+xysy+y2+y1+yy

aifad &1 f& @y < 9q=19 X W Hifos aa
TR

Let X be the set of all 2 x 2 real matrices. Let

_[Il -":] ..,[)‘1 .\‘2]
X=Lxs xd Y=L 3l

where x, y € X and the relation x = y has the

meaning X; + X2 + X3+ x5Sy + ¥y 4+ ¥y + ¥y

Prove that < is not a partial order relation on the
set X.
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3. (®) fr=afafaa =1 gftwfog w51 —

(1) Isolated vertex,
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(ii) Pendant vertex,
(iii) In-Degree and Out-Degree of a vertex.
Define the followings :
(i) Isolated vertex,
(ii) Pendant vertex,
(iii) In-Degree and Out-Degree of a vertex.

(@) i st 99 M 3® @R ffifa & s @
AR HEA F WS TH |

Design a finite state machine M which can add
two binary numbers.

(@) uftan syEa #) fad vd wfead w0

State and prove “Pumping Lemma”.

gF7E — IV /| UNIT - IV

. frefafEa s gHE ) &6 B —

() @2 — Sapy + 6a, =5

(b) o, + Sa,1 +6a,2= 3rl.

Solving the following difference equation :
(a) @ry2 — Sape) + 6a, =57

(b) a, + Sa,_; + 6a,.2 =3r2.
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(c) T Wt fafu 4 s grite 1 76 9d 11—

o —3pa ) + 20, =0, r=0,a0=2,a, = 3.

Solve by the method of generating functions of the
difference equation :

aryr—-3arp1+2a,=0,rz0,ay=2,a, =3.
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5. (#1) fr=fafea # gfonfaa w=1—

(1) Complete lattice,

(i1) Distributive lattice,

(111) Complemented lattice,
(iv) Modular lattice.

Define the following terms :
(i) Complete lattice,

(11) Distributive lattice,

(iii) Complemented lattice,

(1v) Modular lattice.

(F) 4R (B, +,",") T FaAg semiom § @ Frafafaa
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(ia+b=bh,
(nya" +b=1,
(iVia-b=a.

If(B.+,7.") is a Boolean Algebra, then prove that
the following statements are equivalent :

(Na-b'=0,
(i)a+b=b,
(iia"+b=1,
(iv)a-b=a.

(1) = van wia #) fad wE fog 551

State and prove Boole s expansin theorem.
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3. (a) frfaflaa & afRafa &

(i) faygaa M (i) 3o o
(ili) SmmA urd ik aga a9
Define the followings.

(i)  Isolated vertex (i1)  Pendant vertex

(ii)  In-Degree and Out-Degree of a vertex.
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