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UNIT—V
Prove that a finite point set has no limit point. 1%

If X isametric space and E | X, then prove that

E = closure of E = E E E' is closed where

E' ° the sa of dl limit points of E in X. 1v5

(C) Prove that if F is closed and K is compact, then
F C K is compact. 1%
(D) If {K_} is a sequence of non-empty compact sets
such that K E K., (=123 ..), then prove
¥
that () K is not empty. 1%
1
(E) Let R be aring. Prove that if a, b T R, then
(@a+b)? =& +ab+ ba+ 1P 1%
(F) IfRisaringandal R,letr(@ ={x1 R/ax = 0}.
Prove that r(a) is a right-ideal of R. 1%
1+i
(G) Evduate (¢9 dongthelinez=0toz=1+i.
0
1%
f.f(Z)=; hen find the pol ith
(H) | (Z-5)3 (2-4)2 then find the poles wit
order. 1v2
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N.B. :— (1) Solvedl the FIVE questions.
(2) All questions carry equa marks.

(3) Solve each quedtion in full or its dternative in
full.

UNIT—I

1. (A) Provethat every infinite subset of a countable set A

is countable. 6
(B) Let X be aninfinteset. Forp T X andq 1 x,
defrine

| i1 (f p* g

dE.a)=i . .

10 (np=0q)
Prove that this d is a metric. 6

OR
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(©)

(D)

2. (A

(B)

(©)

Let {E } be a (finite or infinite) collection of sets
E,. Then prove that

.C

Ue,: =Nk 6

a g a

For any collection {Ga} of open sets, prove that

LaJ Cais open. Hence, for any collection {F_} of

closed sets, prove that ﬂ F, is closed. 6
a

UNIT—II

Prove that closed subsets of compact sets are
compact. 6

If {In} IS a sequence of intervals in R such that
Ty

| El., (n=123,..), then prove that O I is
not empty. 6
OR

Let Y be a subspace of a complete metric space X.
then prove that Y is complete if and only if Y is
closed. 6

(D) Let a subset E of the redl line R' be connected

andx,y T E such that x < z <y, then prove that

zl E 6
UNIT—I1I

3. (A) Prove tha a finite integrd domain is a field. 6

MVM—47579 2 Contd.
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(B)

(©

(D)

(A)

(B)

(©

If f is a homomorphism of aring R into aring R’
with kernd | ), then prove that

(@ I (f) is asubgroup of R under addition and

(b) ifal I (f)andrT R then both ar and raare
inl (). 6

OR

Prove that the homomorphism f of R into R' is an

isomorphism if and only if | (f ) = kernel of f = {0}.

6

IfE isanided of R, letr E)={x1 R/xu=0for

dlulE} Provethat r E) is anided of R 6
UNIT—IV

If f(2) is analytic within and on a closed contour 1
and if a is any point within I, then prove that

1 f(@dz

f(a)ZZ_piQ(z—a) .

6

DA+
Find the vaue of the integral (‘9 (X —y+ix2)dz
adong the graight linefromz=0toz=1+1i. 6

OR

. z?
Evaluate the residues of =D Z=2 =3 at

1, 2, 3, and infinity and show that their sum is zero.
6
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