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[ (a) Discrete Mathematics
(b) Metric Space ]

(a) Discrete Mathematics

( Marks : 43)

ﬁ(ﬂpAQ)mﬁwwmﬁm |
Write the denial of =(4P A Q).

P « Q3 oyol i TR{q 2Fe *41 |
Prepare the truth table for P & Q.

ﬂ@@%ﬁmwvmm@ﬁw

3411
List the sentential connectives with
their symbols.

sififes afewmel 92 IR, ST A

Using arithmetic representation, show
that

F=pv-p

o e F91
Prove that

Ao B iff AeqB

e S v L A R 5l i
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2. (a) Wﬂ{@mmﬁﬁﬂqW: _ 5

Determine the validity of the following

argument :
p — (g, r—->q, r=-p
(b) FHI 3fercet & o 2 «b1 Trrzaet fra | 2

What do you mean by contradiction?
Give one example.

3. (@) T W T &9 1+1=2
Write True or False :

(i) STSIFCH! (52 @OT (ORI

Every chain is a lattice.

(i) (P{a b c}, ) AF (D30, ) MY 7ol
iR W% |
The two lattices (Z?{a, b, c}, ) and
(D30, |) are isomorphic.
(b) oY FearfTSm. Tl Bowee ke 2

Define lattice.as an algebraic system.

() TEE IRT ™R we fm @rer AR
2 by =8 @ = e <
Determine with proper reason whether
the following lattice is complemented or

not :
e
C
d
b
a
3O 9ol e @y 273 7 2 - 3+1=4

Is it a distributive lattice?



(d) SR-EORR Age fra |

4. (a) VRO TAmE 1 FRW AR ‘@ fBa

(b)

(d)

(d)

(e)

Define sub-lattice.

CRP B4 |
Draw the Hasse diagram of a Boolean
algebra with four elements.

4 B bl IR o0l W€ a, be B. @41
MW P a-(a+b)=a-b.

Let B be a Boolean algebra.and g, b€ B.
Prove that a-(a’+b)=a-b.

%1 5 x, y, 29 e WAoRcIR o1 |

Write all the minterms of three variables
X, Y, 2.

oo e A RUEER RS @ e
ol fovefa 4

Obtain the  sum-of-products in
canonical form of the following Boolean

expression :

(x4 +X9) X3

S - I=R IR wee WH IFRW T
THEey {Ferd G Roiee geH 90 :

Find a minimal sum of products
representation of the following Boolean
function using Karnaugh map :

abé +abc +abc +abc

f s R SRS AR S
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(b)

(c)

afi B @b IFEWH TSI W HF ae B, (903
a4 S=1{0,a a1}, BI 01 e
AR-GFEA 24 | 3
If B is a Boolean algebra and a € B, then
prove that S={0,q a1} is a Boolean
subalgebra of B.

(b) Metric Space
( Marks : 35)

<51 =P el X'o foefed clies wa ) 2

Define the discrete metric on a non-
empty set X.

G5 @F cvae <O TopmEEe 4w 9o S
fea Riften 7% (isolated point) 31 IR

27 ? 2
When a point is said to be an isolated
point of a subset'in a metric space?

G e cvae «or SopmEa I e &
@1 7 i AEARYT WS Re @GF d 39
341 =W, BT Al 430

dix,y)=|x-yl, VxyeR

o5 R SopTf3 A = [0, 23 I [ef 01 1+1=2
What do you understand by diameter of
a subset of a metric space? If d is metric
defined on R as |

dix, y)=Ix-yl, VxyeR
then find the diameter of the subset
A=[0,2] of R.



(d) I @, @i ovae R @a o o
90T 1@ 3 | 4
Prove that in a metric space, each open
sphere is an open set.

(e) &N I A @GF Fa© B TS 3T 2’1
I o Az TR [TF TS | 5

Prove that in a metric space,.a.subset is
closed if and only if its complement is
open.

(a) =% G S5 &3] - 1
Write True or False :
ogofers @AF v R ey =
35S O 9b] AT 3eaf® |

The set Q@ of rationals is dense in
the usual metric space R.

(b) B THRRW Oe o @ v ke

fuzl | 1+1=2
Define complete metric space with an
example.

(). &9 39 @, R @ @fhe cvae ofd
SR @R IR wEN | TR ReRe
e 3Ty ¢ 2 2+1=3

Prove that every convergent sequence in

a metric space is a Cauchy sequence. Is
the converse true?




(d)

7. (a)

(b)

24919 ¥4 :

Prove that :
R =g, o @fFF (v XTI Y <O
Toiewg | Sorwa Y9 | @Ge o
@ =, I S AE 2 «b IR
2 |
Let X be a complete metric’space

and Y be a subspace of X. Then Y is
complete if and only ifiit is closed.

<1 WfGE g o191 S @OF (G cHater ¢
F9| T OIS (Fhow] <o Fele (I 27 ?

When is a mapping of one metric space
to another metric space said to be

continuous?

4R ¢ X IF Y YOI (AGE CFF | 299 I YS
X3 T, fF. SR (el 2g, I e IR
R Y G R =, (908 MR X 9 f7(G)
CRTE

Let X and Y be two metric spaces. Prove
that a mapping- f of X into Y 1s
continuous if and only if f~!(G) is open

in X whenever G is open in Y.
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