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1 Answer the following questions : 20
(1) Give an example of group which not abelian.
(2) Define Automorphism.

(3) Define Normal Subgroup.

(4) Define Order of Group

(5) Find generators of Cyclic Group (Zg, +g)

(6) Define Right Coset.

(7) Define Isomorphism of Group.

(8) Define Factor Group.

(9) Examine whether the following permutation is
even or odd

1 23 45 6 7 8
4 352 6 8 1 7

123456789]

(10)Find0(f)wheref=(7 20 46 1 3 8 5

20
(11) If f(x)=7, x€[2,20] and P = {2,4,5,20} be a

partition then ||P| is

1
ag2) |lxldx=
4

(13) State Darboux's Theorem.
(14) Define Neighborhood of a point.
(15) Define : Separable metric space.
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(16) If E = (1,2) is a subset of metric space R then

E' = )
17) If X, d) is discrete metric space and 1 < § then
N (a,§) =

(18) Define: Limit point.
(19) Define : Isolated point.
(20) Define : Countable Set.

2 (A Attempt any three 6
(1) Define Upper Riemann Integration and Lower
Riemann Integration.

(2) If function f is continuous in [a, b] then fe R[a b’

1

2
(3) Prove that L. JL<£,
2 2n 6
0ovVl—-x

4) If X, d) is a metric space and 4c Bc X then
prove that A4°c B°.

1 n-1 ~
G) IfE = (—, n_j hen check subset ﬂ E, of metric
n n n=3

space R is open or closed.
(6) Prove that every finite subset of metric space is
closed.
(B) Attempt any three : 9
(1) State and prove first mean value theorem of
integral calculus.

L
i n' |
(2) Prove that ot R B

B If fe R[% b] then for A >0, A e R[a, b

(4) State and prove Housedroff's Principle for a
metric space.

1
(5) Prove that 7 1s in cantor set.

1 1
6) If A:{—+—/n,meN}cR then find A’

n m
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(C) Attempt any two :
Let f be bounded function on [a, b] then necessary

@

@)

3
4

()

and sufficient condition for

b b b .
Jf(x)dxzjf(x)dxzjf(x)dx is ||11>i|§0 S(P. f) exist

a

b
and value of this limit is Jf (x)dx.

a

Let f be bounded function on [a,b]. P and P* are

two partition of [a,h] such that pc p* then
L(P, f)SL(P*, f)SU(P*, /)SU(P, f).

Prove that (R, d) is separable metric space.
Prove that any subset of discrete metric space is
both open and closed.

o v d
If (X, d) is metric space then prove that | 4. o d

1s also a metric space.

3 (A) Attempt any three

@

@)

3

4

®)

(6)

Let (G, *) be a group then prove that

(a*b) ' =b"'*a "', Va,beG.

If Binary operation * defined as
a*b=ab+1,Va,beG, Is (G,*) group or not ?
Let G be group and a, b ¢ G such that a # e
and O(b) = 2 if bab~' =a”, then find O(a).

Let H<G and a,beG, if H,=H,, then prove

that ab e H.
1 4 5 6
If f= and
6 1 2 4
(123456 _
g= 539246 1) then find f,g and g,/.

Prove that every cyclic group is abelian.

10
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(B) Attempt any three : 9

(1) Using Fermat's theorem, find the remainder
when 3256 is divided by 14.

(2) If H<G then show that x_lyx:{x_lhx/he[{}
is also subgroup of G;VxeG.

(3) Prove that composition of two disjoint cycles in
S, is commutative.

(4) Show that a non empty subset H of group G is
subgroup of G iff ab™! €eH,Va,be H.

(5) A subgroup H of G is Normal iff
x 'hxe H,VxeG,VheH .

(6) Prove that the set of function { Ji- 55 15 f4} on C

, 1 -1
define by /(z)=z2 /y(z) ==z, f(z)=1.fule)=—
forms an abelian group under binary operation
composition.
(C) Attempt any two 10

(1) State and prove Lagrange's Theorem.

(2) State and prove Cayley's Theorem.

(3) Define Alternating Group A,, Show that

. !

A4 (n22) is a subgroup of S, of order %

(4) Prove that Isomorphism of group is an equivalent
relation.

(5) A subgroup H of group G is normal

subgroup iff (H,) (Hy) = H,, ; Va,beG.
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