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(A) General Topology

Instructions : (1) All questions are compulsory: there are five
questions.
(2) Figures to the right indicate marks of the
corresponding question.

1 (a) Define topological space. 6
Prove that :
A subset O of a topological space X is open
itf
O is a neighborhood of each of its points.
(b)  Define closure of a subset of a topological space. 6
Prove that :
A subset A of a topological space X is closed.
itf
A=A
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(c) Show that : ih -

The intersection 7} N 75 of any two topologies T
and 75 on X is also a topology on ..
OR
1 (a) Define Hausdorff topological space. 6
Prove that :

Subspace of a HausdorfT topological space is also a
HausdorfT space.

(b) If A and B are subsets of a topological space Y. 6

then prove that A=A and AUB=AUB.
(¢) Consider 6

{¢ X { } o d} a.c.d},{b,ad,e}}

be a topology on A" = {a, b.c.d.e}.

Then find out m and {b.d}.

2 (a) Define interior of a subset of a topological space. 6
Let A be a subset of a topological space X.
Prove that :
Int.(A) is the largest open set contained in A.

(b) Define continuous function from one topological 6
space X to another topological space Y.

Prove that :
f(X.T)=(Y.,T") is continuous
iff

for each subset A of X2 f (K) c f(A).
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(¢) Let A be a non-empty proper susbet of an 6
indiscrete topological space Y.
Then find out ./m.(A‘) and Bdr_l-‘(ﬁ),
OR
2 (@) Defind homeomorphic topological spaces. 6
Prove that

A necessary and sufficient condition that two
topological spaces (X', 7') and (Y.T") be
homeomorphic is that there exists a function

S XY st

(1) fis one-one

(2) fis onto

(3) A subset O of X is open iff /() is open.

(b) Prove that : 6
A function f:(X.T)—(Y.T") is continuous

iff
for each open subset O of Y- f_] (O) is an open
susbet of Y.

(b) Show that : 6
The identity function /:(X.7) > (X.T") is
continuous

iff
7" 1s finer than 7',
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3 (a) Define subspace of a topological space. 6
Prove that :
If ¥ is a subspace of X and if

7'={0'cY/O'=0NY: where O open in X }:

then 7' is a topology on Y. Where ¥ # 0.
(b) State and prove : Intermediate-Value Theorem. 6
(¢) Let A= {b,d.e} be a subset of 6
X ={a,b,c.d.e} and

T:{¢.X.{a}.{c.d}.{_a.c.d}.{b,c.d.e}}

be a topology on X. Is A connected subset of X" 7
Why ?

- OR
3 (a) State and prove : Fixed-Pont Theorem. 6
(b) Define component of a pont of a topological space. 6

Prove that :
In a topological space X. if beC),, (a). then
("mp {p)= Cop (a).
(¢) Determine the components of a discrete space. 6
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Attempt any two -

(h

Attempt anv two -

(@)

(b)

(c)

Prove that the closure of a connected set is
connected.

Prove that for subset A: Bdry(A) is closed

Given a subset A of a topological space and a point

x & A then show that y ¢ F for some closed set /-
containing A.

Let T={R}u{o}uid, =(q.)/ g0}
Is T topology on K ?

Show that A = A U Bdry (A): where A is a subset

of a topological space.
Letr A= { 132, 3} with a topology

T={¢.x.{1}.{2}.{1.2}}. For 3¢ x:
find Comp (3).
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(B) Number Theory

Instructions : (1) All questions are compulsory.

(2) Figures to the right indicates the
marks of the corresponding question.

1 (A) Prove Binomial theorem by induction 6

. A /i (n)
: n ny - B 243 i
(e = (3o o[ Jartoe G Jor2n e o
Ji

\0, L) 2, \n)
OR
(A) State and prove the Division Algorithm
Theorem.
(B) Attempt any three : 12

(1) Find the integers x and y satisfying ged
(201 7.1969) = 2017x + 1969y by Eucli-
dean Algorithm.

(2) Show that 85*" +7 by Mathematical
Induction.

(3) If gcd. (a.0)=1 then prove that g.c.d.
(2a+ b.a+2b)=10r3.
(1) Solve the Diophantine equation

54x+ 21y =906. And also find out the
positive solution.
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2 (A) Prove that there are infinitely many prime 6
of the form 44 +3.
OR

(A) Let n>0 by fixed and a.b.c be any integers
M) if a=b(modn).b=c(modn) = a=c(modn)
(i) if @ =b(modn) = a’ = b (modn)
(B) Attempt any three : 12
(1) Solve the linear Congruence
[7x =3(mod210).
(2) If p, is the /7 prime number. then

')”—1 i = g
PusE by mathematical induction.

(3)  Prove any prime of the form 3n+1 is
also of the form 6m +1.
(4) Give and example to show that

v
a” =b"(modn) need not imply that
(

a=h(modn).

3 (A) State and prove Wilson's Theorem. 6
OR

(A) Prove that the function ¢ 1s multiplicative.

(B) Attempt any three : 12
(I) By Euler's Theorem, find the remainder
when 538 is divisible by 11.
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(2) For a prime p, prove that

plal’ +(p-1)ta and p/a+(p- )a”.
(3) Prove that

1P 2P 4 (p —].)P~I =—1(mod p).
() If p and g are distinct primes such that

a” = a(modq) and a’ = a(mod p) then

al? = a(mod rq)

4  Attempt any four : : 16
(1) Find the remainder when

]5

S i .,,+1005 is divisible by 5.

[

_‘._

2) 1f c/ab and (c.a)=1. then c/b.

R L g ueh(modm) and Cad(modm) then
ac = bd (modm).

4) If n>2 then d(n) 1s even.

(5) Use the Sieve of Eratosthenes find the all
prin\es p <100.

(6) \f P is irrational for any prime p.

" (7) Define g.cd., if a/c and b/c. with
ged (a-b)=l, then abl/c.
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