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(2) All questions carry equal marks

(39« Questions 1 to 4 h ”

2 ﬁﬂ‘l, ave an alternative. Solve each question in full or its alternative in
UNIT—I

(A) Define un :
) countable set. If A is the set of all sequences whose elements are the digits

0 and 1, then prove that A is uncountable. 6
(B) Let X be a hon-empty set and d be a
satisfies the conditions

(i) d(x,y)=0if‘fx=y

(i) dx, ¥ < dx, 2) + d(z, y).

Then prove that d is a metric on X, 6
OR

real function of orderced) pairs of elements of X which

3 --(9/i1Let.LX be-a metric spacezand EcX. Prove thatoEis open if and only if its complement is

'/{osed. 6
(D) let X be a metric:'space and E:X.iféﬁfinotcs the closure of E, then prove that :

/(i) Eis closed

(i) E= E iff E is closed. 6
UNIT—II
(A) Prove that in a metric space,“elosed subsets of compact sets are compact. 6
(B) If E is an infinite subset of a“compact set K, then prove that E has a limit point in K.
' 6
OR
(C) Let Y be a subspacewof a complete metric space X. Prove that Y is complete if and only
if Y is closed. 6
(D) Define connected set. If E is a connected set, then find whether closure of E and interior
of E are always connected. 6
UNIT—III
(A)~Show that the commutative ring D is an integral domain if and only if for a, b, ¢ € D with
a = 0 the relation ab = ac implies that b = c. 6
m, V are ideals of ing Rand U+ V={u+viu e U, v € V}, then prove that U + V
is also_an”ideal. 6
OR

g2

Fooa ..
. o . .
Yy It Ufis'an ideal of the ring R, then prove that the quotient ring R/U is a homomorphic Jma6

of R. Also prove that kernel of homomorphism is an ideal U. _ | ’
(D) Let R and R’ be rings and <f be a homomorphism of R into R’. Prove that 4 is an isomorphism

. 6
if and only if 1 (F) = (0).

. {Contd.)
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UNIT—IV
4. (A‘) .F_ind"the value of the integral I (2x+iy +2)dz - along the straight line joining the points =
- (1-4) and (2+:) . . 6.
(B) Verify Cauchy s mtegral theorem for the function f(z) = ¢ along the boundary of the .

triangle with vertices at the points 1 + i, -1 + i and -1 — i __6
_. o OR
(CYR dhd prove Cauchy’s Residue theorem for analytic function. o 6

/)f a function f{z) is analytic except at finite number of singularities (including that at
infinity), then prove that the sum of residues of these signularitie js zero. Hence show that

z3

th = 1 .
e resu:luc of' @ —l)(z 2)(2 3 at z = oo is —6. 6

QUESTION—V

z
gs. (A) Show that a finite point subset of a metric space, has no limit points. 1Y
= (B):If Acand B are subsets of a metric space X, thén prove that A = B = A' < B". 172
-~y
E ~a¢@Y™f F is tlosed and K is compact, then proveythat F ~ K is compact. 1%
§ s AD). Define .separpted set and_cannected: sefivy 1%
= (E) fRisaringanda, b c R, then @+bp=ad+ab+batb. 1%
= (F) K U is an ideal of ring R withytmity | and | € U, then prove that U = R. 1%
o -
= [ dz LA
(G) Prove that I; =Znigmif Cisacircle [z —a =r. 1
' C
Coz+1 L
~ (H) Fiidthe "poles of f{z) = a3 z-3)° Also state which is a simple pole. 1%
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