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GAZ-467-68 Seat No

B. Sc. (Sem. VI) Examination

March/April-2017
Mat[ematics : CC-MAT-603 (A) & (B)

(A) : ToPologt

(B) : Number Theory

Time : 3 Hours] [Total Marks : 7O

(A) : Topologt

Instructions : (1) All questions are compulsory': there are ftve
. quesuon.

(2) Figures to the right indicate marks of the

correspondlrg questton.

f (a) Show that a subset O of a topological space is 18

open is open if and onlf if O is a neighborhood of
. each of its points.

O) Prove that A is closed itr 1= j'. n'here A is a
subset of a topological space.

(c) Let

r = lx,0,{al, {a.nl.{a, c, dl.la, b, c, d\, \a,t,ell
be a topolory on X =la,b,c,d,el.

Determine the clbsure of the sets {a}; {a} and

lr''l-
OR
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(a) Let X be a topological space and let F be a 18

closed sel in X and \et Ac F . Show tha F:: Z.
(b) Let X be a topological space.

Show that for each point reX and each pair N, M of
neighborhoods of x: N r:M is also a neighborhood ofx-

(c) List all topologi.r on X={a,6,c} u'hich consist of
oiactll' four members.

(a) If A be a subset of a topological space: than lE

shorv that Int.(A)= [-,f oo; w"here {Oo}o., tr tn"
c!€1

familv of all open sets contained in A.

(b) Show that

A frnrction f : (X ,f ) --> (Y, l"') is continuous if and

only if for each open subset O ofV: j"-l(O) ls an

open subset of X.

(c) Show that the closed inten'al .,4 =[a,l] is

iromeomorphic to the closed unit inten-al / = [q t] .

OR

(a) Let f :(X,T)-+(f,f ') Ue continuous d aeX r8

and let g:(I, l'')->(2,f "\ bs conrinuous at

f(a)eY. rhen show tbar gof:(X,fl-+(2,f")
is continuous at a€ X.
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O) Let g,f) be a topological space and ,4 s ,y

Shorv thal narY.(l) is closed and

adrY.(e)= a*Y (c(l))

(c) Let r={o,tt},{2},1r,21.12.r,+},x} ue a

topolog5r on X =11,2,3,4\.

Define /:X-+X by

f (r) = 2, f (2) = 4, f (3) = 2, f (4) = 3. show trat

. 
f is continuous at 4: but not conlinuous at 3.

3 (a) Let Y be a non emtpy subset of a topological lt
space X arf,let T'={O'cYlO'=OaY;

where O is an open set in X). Show lhat (f, f ) is

a topological space.

(b) Let X and Y be topological spaces and let

f : X -+Y be continuous. Shos' that if A is a

connected subset of X; then (A) is a connected

subset of Y

(c) t-et r =lx,b,lc,dl,{a,c,dl,(b,c,d,ell be a

topolog/ oo 17 =la,b,c,d,e\. rina a[ connected

subsets of X
OR
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3 (a) State and prove intermediate - Value Theorem. lg
O) If A be a connected subset of a topological space X
' and ler AcBcJ: then show that B is also

connected.

(c) Let X denote a two-point space in the urdiscrete
topologr. Is X connected ? Whv ?

4 Attempt an]' two : g

(a) State and prove fixed-point thorem.

(b) Show that f :Y -+ X is continuous iff

f ':Y -+ f (Y) is continuous.

(c) Let A be a subset of a topolgical space.

Show that if xe/; tdner, xeF for some closed set

F containing A.

5 Attempt any t\t'o : E

(a) trt X be a set; let T"={U c X lX -U eirher is

countable or is all of X). Then show ta (X,4)
is a topological space.

(b) 1-"1 f={a,b,c,a,el w:rtt topologv

r ={+. x,{a\,lt,c.d, e}} an<t let

Y ={a,c,d}cx. Then find our all open sets in y
and all closed sets in Y

(c) Show thar A=l0,llv(2,3) is a disconnected subset

of R.
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(B) : Namber Theory

Instructions: (l) All questions are compulsory

(2) Figures to ttre right indicate the marl$

of the conesPonding question'

1 (a) State and prove the linear Diophantine equation 6

OR

(a) For positive integer a and b prove thal

gcd(a.b).lcn(a,b)= ab

(b) Aflempt any three : 12

(l) Solve the Diophantine equation l58x-57y=7

(2) Prove by Mathernatical induction

t2' 2+ 22' 3 * 32 . 4 +....... + n2 (n + t)

_n(n+r)(n+ 2)(3n+r)
t2

(3) For 221- prove that e t"(tn2+sl

(4) Find the integers r and y sarisfying

gcd(213,121) = 2r3x +l2Lv by Euclidean

Algorithm.
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2 (a) The Linear Congruence ar=D(modn) has a 6

sofution if and only if d/b, wherc 4=(a,n\.

OR

(a) For arbitrary integers a and D, ar6(modr) if ana

only if a and 6 leave the same nonnegative remainder
wtan divided by n

O) Attempt ary three : 12

(l) Find rhe lasr two digit of the number 999.

Q, Find the remainder *'hen 201?l%9 + 19692017

numbo divided by 12.

(3) Solve : r:S(nrodl l), r = l4(mod29) and

r=15(mod3l) by use of Chinese Remainder

theorem.

(4) Prove that there are infinitely many primes.

3 (a) State and prove Eulet's theorem.

OR

(a) State and prove Fermat's theorem.

O) Attempt any three : 12

(l) Verify that {(z)=S(n+t)=g(r+2), n'here

z = 5186.

(2') Find the remainder \lfien I !+2!+3!+.....+100! is
divisible bry' 24.
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(3) If p and p+2 are both tu'in prime then prove

frar a(p - l)!+ l1+ p = o(mod p (r + 2)) .

(4) Find last t$'o digits of 3256 in its decimal

represefis.

Attempt any four :

(l) Solve the linear congruence 25r=l5(rmd29)'

A) Prove that 4|220 -1.

(3) [a,b,cl(a,b,c)=4rc is true or not ? Justi$'your

answer.

Define Eule/s Phi function and find the value of

0(sMo).

If a and D are give,lr integers, not both zero, then a
and 6 are relatively prime if and only if there exist

integos x and y such that l=ax+by.

Converse of the Wilson's theorem is uue ? Justi$
your ans.

(4)

(5)

(6)
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