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Instructions : (1) All questions are compulsory.
(2) Figure to the right indicate full marks of the
question.

1 (a) Answers the following questions : 4
(1) Define : Metric space.
2) If (R,d) is a discrete metric space, then find
Ne, m).
3) If (R,d) is a usual metric space, then find Z'.

4) Let A:{%|neN}cR. Find 4.

(b) Answer any one in brief : 2
(1) By an example show that : arbitrary union of
closed sets may not be closed.
(2) By an example show that : arbitrary intersection
of open sets may not be open.
(c0 Answer any one in detail : 3
(1) Prove that if (X,d) is a metric space, then

|d(x,z)—d(y, z)l < d(x, y),Vx,y,ze X
(2) Prove that : Any finite subset of a metric space

is closed.
(d) Attempt any one : 5
(1) If (X,d) is a metric space, then show that
d .
dp: X xX - R;dj(x, y):M is a bounded
1+d(x, y)

metric on X.
(2) Lex X be a metric space and 4, Bc X. Show
that AUB=AUB.
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2 (@) Answers the following questions : 4
(1) In usual notation define L(P, f).

) Let f(x)=x,xe[0,1] and P= {O, % % 1} be a
partition of [0, 1]. Compute L(P, f).

(3) True or False : If a bounded function fis monotonic,
then it 1s R-integrable.

(4) State First Mean Value Theorem of Integral
Calculus.

(b) Answer any one in brief : 2
(1) If f:[a,b] > R is a bounded and P € P[q, b], then
show that L(P, f)<U(P, f).
@) If f:[a,b]—> R isabounded and P € P|a, b], then
show that L(P,-f)=-U(P, f).

(c0 Answer any one in detail : 3
2 2
. 1 1 3
(1) Show that : lim |—+ " T+ " gttt —|= 2
x—=eo| T (n+1)  (n+2) 8n| 8

2
(2) Using second definition prove that Jl (2x+1)dx=4.
(d) Attempt any one : 5
T T R
—<] <—.
3‘/5 O\/l+x2 3

(2) Let f:[0,1] >R be a function defined as

(1) Prove that :

X 1s rational
fx)=

x is irrational

W= |-

Show that f is not R-integrable.

3 (a) Answers the following questions : 4
(1) In usual notation define U(P, f).
(2) Define : Norm of the partition.

(3) Let * be defined as a*bz%,a,be@. What is
the identity for * ?
4 Let G be a group and x y,z,weG. Then
(xyz w)_1 = :
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(b) Answer any one in brief : 2

.1 (3 .
(1) Express lim — Z(——ZJ as a definite integral.
N—oo n I"Zl n

(2) In a group G prove that inverse of every element
1S unique.

(c0 Answer any one in detail : 3
(1) Let G be a group H<G and aeG. Show that
aHa ! is a subgroup of G.

@ If feR[a,b] and f(x)20Vxe[a, b], then

Jj f(x)dx=0.
(d) Attempt any one : 5
(1) Show that :

1 1
lim —(e3/n+e6/n+ ..... +e3n/n)=—(e3—l)

(2) Let G be a group and H <G. For x, ye G define
x=y(mod H) & xlyeH. Prove that = is an
equivalence relation on G. Also find cl(a) where
aeG-

4 (a) Answers the following questions : 4
(1) Define : Group.
(2) Define : Order of an element.

. f1234567S
ress J = (S as a
P 6 315 42 7/°7

product of disjoint cycles.
(4) Let G be a group with identity e and ae G. If
a = e, them list all possible orders of element a.

(b) Answer any one in brief : 2

(1) Let G be a group. If at = e, Va € G, then show that
G is abelian.
(2) Let G be a finite group and a € G. Then show that

@G =
(c0 Answer any one in detail : 3

(1) Using Fermat's Theorem Show that : If p is an
odd prime, then

1P oP 7y (p=1)P7 = (<1) (mod p)
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@2 Let G be a group. Show that if
(xy)_1 =x1y7L Vx, ye G, then G is abelian.
(d Attempt any one : 5

(1) Prove that:For n2=3,every f e 4, can be express
as product of 3-cycle.

(2) State and prove Euler's Theorem.

5 (@) Answers the following questions : 4
(1) Define : Transposition.
(2) Define : Center of the group.

1 2 3 4 5 6 7 .
(3) Check whether f :( je S 1s
371 4 6 5 2

odd or even ?
(4 Let G be a group, a,beG and Ofa)=6. If
¢ =bab™!, then O(c) =
(b) Answer any one in brief : 2
(1) Let G be an abelian group. Show that
H = {a eG |O(a)is finite} is a subgroup of G.
(2) Let G be a group and ae G. Then show that

N(a)<G.
(c0 Answer any one in detail : 3
(1) Find the remainder obtained on dividing 5552
by 14.

(2) Prove that product of an even and an odd
permutation is an odd permutation.
(d) Attempt any one : 5
(1) State and prove Cayley's Theorem.

2) If G is a group such that (ab)’ =a"b", for
three consecutive integers n, then show that
G is abelian.
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