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( A : DISCRETE MATHEMATICS )

Answer the following questions : 1x5=5

(a) Distinguish between a sentence'and a
statement.

(b) Define disjunction with an example.

(c) Give an example of a lattice.
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(d) What do YOou mean by Size ofia graph': S

(e)

$ |
oW many edges that a complete grab.
with n vertices can have ?

Answer the following . ox5=

(a) Constryct the truth table for
(Pvo)vp
(b)

Let
% " and @ are twyo binary opefati0ﬂ5|
meet and joi
n : <IN
il A on a lattice (Lr’)@
> % CeL, show that :

(1) a*(a®b)=a

(c)
(d) Dray the Jog;

(8) What do s }
i: pifan by a Booleaﬂf
5 Xample ‘

Answer any two of the following : 5x2=10

(@)

(b)

Let (L, <) be a lattice in which x and

@® denote the operations meet and join

respectively. For any a, b, ce L, show
that—

(i) a<boaxb=a<a®@b=>b;

(ii) b<c=ax*b=sa*c, 3+2=5

Show that the operations of meet and
join on a lattice are commutative,

associative and idempotent. 5

In any Boolean algebra, show that—
i) a=beab+ab=0;
(i) a=0&ab' +ab=0;

(i) (a+b)(b+c)(c+a’)=
(@ +D)(' +c)(c +a);

(iv) (a+Db)(a +c)=ac+a'b=ac+a'b+hc;
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Show that the following are equivalence
| 3x24
(i) A—)(PvC)<:>(A,qp)_>c

(i) (P—>C)A(Q—>C)<:>(on)—>c

Answer (a) and either () or (c) :

(@) Prove that eye
least two verti
€qual degree,
loopless graphs ?

Iy simple graph with &

(b) Deﬁne 5 :
path : |
Prove that alr;iam graph with exampX

having exactly twple connected g£raf)

not Cth_Ve 5 : !
rtices ig a path. 2+6’B

() Wh |
Proite ci(})] {ou m‘ean by Componeﬂt?‘:
at a simp]e graph with f:

Verticeg
most e k‘components can have 4
(n‘k)(n“k“Ll)/Q edges |
|

(B :

FUNCTIONAL ANALYS]S )
Answer the following : I
(@) <gy | .

€ry n 1
iy, Ic;rrned linear Space i o
th Converge tru L’;a "3
€7

O vertices which & "

(b)

(c)

(d)

(e)

Answer the following :

(@)

(b)

Answer the following :

(@)
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Which of the following statements is
true ?

(i) Every normed linear space is a
Banach space.

(ii) Every Banach space is a normed
linear space.

Define norm of a bounded linear
transformation.

What is meant by isometric isomorphism
of a normed linear space N into a
normed linear space N'?

Give an example of a normed linear
space which is not a Banach space.
2x2=4
In any Hilbert space, prove that

(%, y*Z)= (% y)+(x: z)

x, y, z are vectors in the space.

Prove that norm is a continuous
function.

3x5=15

When a vector xis said to be orthogonal
to a vector y in a Hilbert space ? Give
the example of a vector which is
orthogonal to itself.
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|
(b) State and prove the Pythagoreal

theorem for orthogonal vectors in !
Hilbert space.

(¢) Let N and j be normed linear spacé
and let T be a linear transformation ¢
N into N'. Then show that T
continuous either at every point of }}
Or at no point of N,
(d) Prove that every Hilbert space H whid!

IS not equal to zero space possesses &
orthonormal set.

(e)

In a normed linear space N, will
X, Y€ N, prove that

Wxl=Nyll<lx-y|
9. Answer any three of the following : !
5x3-14
(@)  Prove that a Subspace y of a Banad
space X is Complete if and only if £t
- set Yis closed in X
(b) If-M and N are clog

Space
then the linegr Sub

closed, Prove it
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Show that the closure of a subspgce is
also a subspace of a normed linear
space.

(c)

If S is a closed linear subspace of a
Hilbert space H, then prove that

I S S

(@)

LlO Answer any one of the following : 6

(a) Show that the set M of all matrices of

the form
Aa, B ( )

where o and f are complex numbers
is a Banach space with norm defined

by

| a3
0 «

| 42,5 | =121 +15]

Let X and Y be normed linear spaces
over the same field and T, a linear
mapping of X into Y. Prove that
T:X —Y is continuous on X if and
only if T is sequentially continuous on
X

®)
!

that 7L M
SPace M + p is als’
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