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1) Attempt any FIVE questions out of TEN questions.
2) Numbers written to the right side indicates full marks
of the question.

1. (a) Answer the following questions briefly :
1) Define Dense Set.
2) Define Discrete Metric Space.
3) Define Limit Point of Metric Space.
4) Define Interior Point of Metric space.

(b) Prove that finite intersection of finite Open Set of Metric Space is Open Set.

(¢) Prove that every convergent sequence 1s Cauchy Sequence.

(d)  In usual notation prove that E is closed set.

2. (a) Answer the following questions briefly :

1) Give an example of neither open nor closed set in standard metric space.

2) If E = (1,5) is a subset of metric space R then E’ = ?
3) If (R, d) is a usual metric space, then find (1,2)°.
4) If Q is a subset of metric space R then Q =

(b) Provethat N’ = 0.

(¢) In usual notation prove that (R, d) is metric space.

@ 1r (X, d) is metric space, then show that (X , —1—?—5) 1s also metric space.
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(a) Answer the following questions briefly :
1) Define Refinement.
2) Define Riemann Integration.
3) State Darboux’s Theorem.
4) Define Oscillatory Sum.

®)  prove that f: f(x)dx < fab fx)dx
(¢) Iff,g € Riqp) then prove that f + g € Rq -

(d) State and Prove Necessary and Sufficient Condition for a bounded function f

on [a, b] to be R—Integrable.

(a) Answer the following questions briefly :

1) If P ={1,7.5,15.5, 20} is partition of [1.20] then find || P || =
2) Letf(x) =x,x€[0,1]and P = {Oéé' 1} be a partition of [0,1] then

compute U(P, f).
3) f_11 sin(x) dx =
4) What are the supremum and infimum of set § = {% |ne N} ?
0;x€eQ

®) 1¢ function f defined as : f(x) = {1 xeQ

Integral over [a, b].
(¢) State and Prove Fundamental Theorem of Integration.

(d For 0<x<Z Show that f(x) = cos(x) is R-Integrable
2

J& cos(x) dx.

(a) Answer the following questions briefly :
1) Define Norm of the Partition.
2) In usual notation define L(P, f).

Then Show that f 1s not R—

and Find

3) State Second Mean Value Theorem for Integration of Bonnett’s Form.

4) State First Mean Value Theorem,
(b) Prove that f is continuous 1n [a, b] then prove that f € Ry, p).

) 1 n
(¢) Evaluate: lim n Yol ==
n—oo ZT—O n2+r2 4

(d) State and Prove General form of First Mean Value Theorem.

(a) Answer the following questions briefly:

1) Find the order of element 4 of (Zg, +4) and also find total number of

generators of (Zg, +¢).
2) Define Klein’s Group.
3) Define Cyclic group.
4) Define General Linear Group
(b) State and Prove Reversal Law’s for a group.

(¢) LetG beagroupand a,b € G then prove that the equations a * x = b and

¥y * a = b have unique solutions.
(d) Prove that every subgroup of cyclic group is cyclic.
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10.

(a) Answer the following questions briefly:
1) Define Subgroup.
2) Define Coset.
3) Define Index of subgroup.
4) Define Proper and Improper subgroup.

(b) Show that a non—empty subset H of Group G is subgroup of G iff ab™! € H.
(¢) IfH < G fora,b € G then prove that H, # H, = H, N H, = 0.

(d) State and Prove Lagrange’s Theorem.

(a) Answer the following questions briefly:
1) Give an example of non—abelian group

2) Find the order of permutations: f = (1352) € Ssand g =

(1234)€ Ss.
3) Find f-gwhere f =(135)and g = (24) € S,.
4) Give an example of non-cyclic group which 1s an abelian
(b) Write all the element of S5.

(¢) Prove that any two disjoint cycle in S,, is commutative.

(d) Define Alternating group A,,, Show that A,,(n = 2) 1s subgroup of S,, of order

n!

2
(a) Answer the following questions briefly:
1) Define normal subgroup.
2) Define quotient group.
3) Define isomorphism of group.
4) Define simple group.
(b) Define Translation, Invariant and Transposition.

(¢) LetH < G and K < G then Prove that K N H is normal subgroup of K if H is

normal subgroup of G.
(d) State and Prove Cayley’s Theorem.

(a) Answer the following questions briefly:
1) Define automorphism of group.
2) Define Quaternion group.
3) Define mner automorphism of group.
4) Give an example of smallest simple group.

(b) Prove that mtersection of two normal subgroup of group 1s normal subgroup

of group.

(c) Show that the mappimng f : (R, +) = (R*,X) is defined by f(x) = e*; Vx €

R is an isomorphism

(d) Prove that a subgroup H of group G is normal subgroup 1ff (H,)(H,) =

Hab; ‘v’a,b €G.
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