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B. Sc. (Senr" VI) Eramination
April/May-2016

Mathematics : CC MATH - 603
603-A - General ToPologY
603-8 - Number TheorY

Time : 3 Hoursl fTotal Marks : ?0

603-4 - General ToPologY
Instructions : (1) There are five questions'

(2) Figures to the right indicate marke of
the coresPonding question.

f (a) Define closed set in a topological space : 6 .
Prove that :

Finite union of a closed sets is a closed eet and

Arbitrary intersection of a closed sets ig a
dosed set.

(b) Define closure of a subset of a topology space' 6
IfA be a subset of a topological space X and

aE]; then prove that xeF for some closed

set containing A
(c) Let 4 = {0, x, { al.la,bll ana r, = {{' x, {a}, {4, c}} e

are topologies ot1 Y =\a,b,cl .

Then (i) Find out the smallest topology

containing T1 and. T2'

(D Find out the largest toPolory

contained in { and f2'

OR
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f (a) In a topological space (X, T); prove that 6

Ac7 , and. frE =7u8, where 7 g I and

- BcX.
(b) In a topological space (X, T); prove that 6

O c:X is open iffO is a neighborhood of each
of its points.

(c) Is the collection I = {G c R/R-G ={ortRorinfinite} 6
a topology on nX ?

2 (a) Define interior ofa subset ofa topology space. 6
If A be a subset of a topology space X; then
prove that C(tnt.e)=C6 and

c(q)=ht.(ce)).
(b) Define continuity between two topological 6

spaces.
Prove that :

f :(x, r)-+ (r ,i.') is continuous iff
for each subset A of X; yQ) cM.

(c) Let Y be a subspace ofa topological space X 6
and let A be a subset of y.

Then show that:'1 .1
OR

2 (a) Let X and Y be topological spaces-
Prove that :

. -f :Y -+ X is continuous iff

f':Y -> f V) is continuous.

6
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O) If f :(x,r)'+(r,7') is continuous at aeX; 6

and if g=(r, T')-+(z'I") is continubus at

f (der;then show that eof : (X'r))(Z'f ")

is continuous at aeX

(c) Is a function /:(-t, t)-+ n homeomorphism ? 6

whv ?

3 (a) Let Y be a subset of a topological space X 6

and let r'={O'cyllO'=O.\Y; where O i,s an

open set in X)

Then Prove that : 7' is a toPologY on Y'
' (b) Define connected subset of a topological space' 6

Let f \X,r)-+(1,r') is continuous function'

Prove that '.If l.- x is connected, t}:'et f \A)

. is connected.
(c) Let A ancl B be connected subsets of a 6

topological space X. If AaB +$, then show

that 7e3 is connected.

OR

3 (a) State and Prove : Intermediate Value Theorem' 6

O) State and Prove : Fixed Point Theorem' 6

(c) Let r :l+, x" lr\'la'e\' \b'd'e\,lc'd.e' a\\ 6

be a toPologY sn X ={a,b'c,d,el '

Is X dis-connected sPace ?

1, 1=lc,e,al connected subset of X ?
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Attempt any two :

(a) Iret f :[a,DJ-+R continuous.

If f(") f(b) <0; then ehow that there exist
xe[a,bls.t. /(y)=s.

O) Define inclusion map.
Let Y be a subepace of a topological space X.
Then prove that :

The inclueion mapping i :I -+ X is continuous.
(c) Prove that:

In a diccrete topological space; each eubeet ie
armutaneously open and closed.

Attempt any two :

(a) T*t X=la,b,c,d,el be a topological space

with topologl' r ={i, x, {a, bl,Ic, d, ell.

If A={b,c,dl, thenfind out cl.(l); tnt.(A)
afi. ady.(A).

o) rf r={0, x.l2l.14,sl. (2.4.sl.p,4,s.rll

be a topology on x={L 2,3, 4,sl; then find
out all components of X.

(c) I*t f :X -->I be any function. If (f,/) is an
indiscrete space; then show that:
f :(x,f)-+(r,t) is continuous for any T.

8
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608-8 - Number Theory

Instructione : (1) All queetions are compulsory.

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

f (a) State and prove the Iinear Diophantine 7

equation.

OR

(a) If a and b are poeitive integer then pmve 7

that [a,hl(a,b)=ab.

O) Attempt any three . tz
(l) Find the integers r anil y satiesing

ecd.(2947,3997) = 2947x+399?y by
Euclidean Algorithm.

(2) Solve the Diophantine equation
l58r-57y-7.

(3) Show that fourth power of any integer ie
. either of the form 5t or 5jt+1.

(4) Show thar g.c.d. of. (a+b) and
I ) ,t\

la-_ab+b-l is t or B.
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2 (a) Prove that there are infinitely many prime 7

of the from 4/r + 3 .

OR

(a) For arbitrary integers a and 6, a=b(modn) 7

if and onlY if a and 6 leave the same

non-negalive remainder when divided by n'

(b) Attempt anY three : 12

(1) Find the last two digit of the "t'-b"' 7t7 '
(2) State Chinese Remainder Theorem and

Solve : 2r=l(mod3), 3r=1(mod5) and

5r = l(mod7).

(3) Prove any prime of the form 3z+1 is al:so

of the form 6m+ I '
@', Find the remainder whea 20131e6e +

19692013 nunber divitled bY 7.

a (a) State and prove Wilson's Theorem' 7

OR

(a) Prove that the function $ is multiplicative ' 1

(b) AttemPt anY three : 12

(1) Verify that d(z) = 0(n +t) =0(z + z)'

where n = 5186.

Q) Find last two iligits of 325r in its decimal
rePresents'

(3) Prove that zrr7 +zmod(ttl).
(4) By Euler's Theorem, for any integer o'

a31 =a(modl729)'
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4 Attempt any six : lB
(1) Find the remainder when' 1! + 2! + 3! +.....+ 100! is divisible by 12.

@ $' ie irrationaf for any prime p.

(3) Veri$ that rt6=r(.oa/), fot k=r,2.

(4) Find last two digits of 7lo in ite dec,,,,al
repreeente.

(5) If albz tben ala t .fusti$ whenever it muet
be true.

(6) Solve the linear congruence 25r=15(mod29).

A Verifr g(zr.z) =0(.).0(") holde when ,r, =36,
n=lO.

(8) ff z and n +2 ate pair of twin primee then
{(n+21=S(n)+2.
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