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AT-1917-18 Seat No

B. Sc. (Sem. VI) Exarnination
March/April-2018

Mathematics : Paper No. CC-MATH-60g
(A) General Topol,ogy

Vnl Nwnber Theory

Timc : 3 floursl [Total Marks : 70

(A) General Topology

Instructions : ( l) Al1 qusstions are compulsory. there are lil.e
questions.

(2) Figures to the righr rndicate marks of thcr

conesponding question.

I (a) Dctine ropological spacc. 6

Prove that :

A subset O of a topological space .y is opcn

irl-

O rs a neighborhood ol'each of its points.

(h) Deline closure of a subsel of a topological space. 6
Prove that l

A subset .4, of a topotogical space _y is closed.

i11

A=r\
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(c) Show that ' '6 '

The intcrsection T, aTy ol any two topologies 7i

and 12 on ,l' is also a toPologr on' 'Y'

OR

t (a) Detine HausdortT topological space. 5

Prove that :

Subspace of a FtausdorlT mpological space is also a

Hausdorff sPace.

(b) ff A and iB are subsets of a ropological space )l'; 6

:
thcn prove that .A = A and,A.vlB=AuB'

(c) Consider 6

r = {0, x. {r}, {", a}.1a. c. dl.Ih, c' d'eII

be a toPologv on X = {a' b'c, d'e}

Then ftnd out {D} arrd lb,dl.

2 bl Define interior of a subset of a topological space 6

l,et A be a subset of a topological spac€ X'

Prove that :

lnr.(r\) is th€ latgest open set contained in A'

(b) Defme continuous i'unction from one topological 6

space X to another topological space l''

Prove that :

.f (X ,T) -+ (r ,r') is continuous

ilf

for each subset.A orr: ./([) -ffi
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, {c) Let .A be a non-empry* proper susbet of an 6
- indiscrete topdogical space .l',

Then find out /rr.(.4) and Bdrr' (A)

OR
2 (a) Defind homeomorphic topological spaces. 6

Pro!'e that :

A necessary and su{ficient condition fiat two

topological spaces (_f , f ) ano (f , f ') *
homeomorphic is that there exists a function

J:X-+Y s.t.

(l) ./is one-one

(2) / is onto

(3) A subser O of -t is open iff ./ (O) is open

(b) Prove that : 6

A function f : (X .f) --+ (f .f') is continuous

itr

for each open subset O of l. y-l (O) is an open

susbet of ,t'.
(h) Show that : 6

'Ihe identity function / : (I', f) -+ ( X, f ') is

continuous

iff
7" is finer than Z'.
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3 (a) Defrne subepace ofa topological space 6 '.

Prove that

If I is a subsPace of .f and if

T'={O'c1'/O'=OnY; where O open in .l}i

then 7 ' is a topology on )'. Where l' * q

(b) State and prove : Intermediate-Value Theorem. 6

(c) Let ^A = p.a,el be a subset of 6

X =la,b,c.d.el and

j" = {0. x. {o}. {r. al, {a. c - d} . {t. c, a. e}l

be a opology on X Is A connected subset of I' l

whv'l

3 (a) State and prove : Fixed-Point Theorem G

(b) Define component of a point of a topological spac{ 6

Prove that :

In a topological space.Y- if beCnrn (a)' then

C ,rp (b\ = C r, (a)

(c) Determine the components of a discrete space 6
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,' 4 Atternpt ant' two . g

- (l) Prove that the closure of a conneoted set is
connected.

(2) Prove thar for subser A: Bday ( A ) is ckrsed.

(3) Given a subset A ot a topologicat space and a point

-r e [ , then show that t e F ior some closed sr-,t f'
containing A.

5 Attempt any two : g

(a) Let r={n}r{O}ul4 -k.*)rc.OI
Is ln topology on lR ?

(b) Show that E = A u Bdry (A); where A is a subser

of a topological space.

(c) Ler .ll = {t. Z. :} with a topolog}.

r = {0. .r.{r}.t2} , {r. 2}}. nor 3 e .y;
find Comp.(3).
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(B) Number Theory

Instructions : (l) All questions arc compulsory'

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

f (A) Ptove Binomial theorem bf induction G

('r\,, fn'),-,' fn),-:,: f')
(d+Dl =l^ ld *l , ;a"-lb*l'-lu"-"b- n +l lb'

\\,,, t '/ \2 / \n)

OR

(A) State and prove the Division Algorithm
1'heorem.

(B) AttemPt anY three : 12

(l) Find the integers * and 3' satisfying gcd

(2017'1969) = 2017 x +1969-v bv Eucli'

dean Algorithm'

(l) Show that 8152" * 7 bv Mathematical

I nduction.

(3) If g'cd' (a't) =l thenprove that g'c'd'

(2a+b'a+2h)=lor3'

(1) Solvrt the Diopbantine equation
54t + 21Y = 906' And also fmd out the

Positive solution'
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(A)

(r\)

(B)

Prove that there are infinitely many prime 6
of the form 44 a 3.

OR

Let n> 0 b-r' fixed and a.b-c be any integets
(i) if a=D(moda).b = c(modn) + a = c(modn)

(1r) it a= 6(modz) = a2 = b2 (modn)

.A.ttempt an5' three : lz
(l) Solve the linear Congruence

l7:r + 3(mod 110).

(2) lf p,, is the nth prime number. then

pu 3 2' by mathematical induction.

(;]) Prove any prime of the f<rrm 3n + I is
also of the form 6n + l.

(1) Give and example to show that
o2 = b2 (mo,J n) need not impll that
a = b(moda).

(A) State and prove Wilson's Theorem.

OR

(A) Prove thar the l'unction $ is multiplicative.

(B) r\ttempt any three :

(l) By l)uler's Theorem, find
rvhen 538 is divisible by

12

the remainder

il.
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(2) Fot a Prime P, Prove that

ptat' +(p-l)!n and pta+ (p-l')lap '

(3) Prcve that

(-r *2n-r +...+(n-l)P-r = -t(modp).

('l) If p and g are distinct primes 'such tJrat

aP = a(modg) arrd a't = a(modp) then

aps = a(nrcd pq)

4 .dttemPt anY four : 16

(1) l'ind the remainder when

t5 + 25 + 35 +... + lod ie divisible by 5.

(2) lf clab and (c,a) = l' then ci D'

(3) If rr = 6(rnodrn) anrt c = d(modrr) then

oc' = 6d(modn).

(4) lf n>2 then {(n) is even'

(5) Use the Sieve of Sratosthenes find tie all

Primes P < 100'

(6) .F i" i""ttiooal for any prime p'

(?) l)efine g'c'd'' if a I c and h / c' with

gcd (a'b) =l' tberr ablc'
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