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

1 Answer the following questions :
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Define : Interior point.
Define : Discrete metric space.

In usual notation define U/ (P, f).

Define : Norm of the partition.
Define : Group.

Define : Group Homomorphism.
State Lagrange's Theorem for group.

True or False : Every bounded function on [a, ] 1s R-integrable.
True or False : (Z,—) is a group.
Let G be a group with identity element e and let x, y, x,w € G.

—-1.5

If xzy zZw=e, they y =

Let Gbeagroup and a,b,c,d < G. Then (abcd)_l =

If (R,d) is a discrete metric space, then find N(w,1/2).
If (R,d) is a usual metric space, then find (0, 3)"

Let A:{LMEN}CR Find A.
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> 1}’ be a partition of

1
(15) Let f(x)=x,x<[0,1] and £’ = ‘{O,E

[0,1]. Compute U(P, f).

ab
(16) Let % be defined as axb = E,a,b € Q. What is the identity

for = ?

1 23 456 7389

=
281 7 495 3 ¢ 2 3 2

(17) Express f:[

product of disjoint cycles.

(18) Let G be a group with identity e and p = (. If p% — e, then

list all possible orders of element b.

(19) Let % be defined as axb = %,a,b € Q. What is the inverse

of 3 7
(20) List all invertible elements of (Zg,Xg).

2 (A) Attempt any THREE : 6

(1) Showthat - RxR — R,d(x,y) = x2 —y2 | is not a

metric on R .

(2) Show that [N is closed subset of R .

(3) By an example show that : arbitrary union of closed sets may
not be closed.

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

(5) If f:[a,b)] — R is a bounded and P < P[a,b], then
show that L(P, f) <U(P, f).
6) If f:[a,b)] — R is a bounded and P < P[a,b], then
show that U(P,—f)=—L(P, f).
(B) Attempt any THREE : 9
(1) Prove that if (X,d) is a metric space, then
|d(x,2)—d(y,z) | <d(x,y),7x,y,z€ X.

(2) Prove that : Any finite subset of a metric space is closed.
(3) Define Cantor Set.
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(4) If 7 € R[a,b], then show that

b
m(b — a) < f F(x)dx < M (b — a),

where m and M are the infimum and supermum of fon [a,b,],
respectively.

(5) If B, P € Pla,b], thenshowthat L(H, f) <U(P, f).

2

(6) Using second definition prove that f 2xdx =3.
1

(C) Attempt any TWO : 10
(1) If (X, d) is a metric space, then show that

A X5 X —R; dix,y) = —2P)
1+d(x, )
a bounded metric on X
(2) Lex X be a metric space and A, B C X. Show that
(AN B)’ =A4°NB°.
(3) Using second definition prove that
1 25
f(2x2 —3x+5)dx = e
0

(4) State and prove Darboux's Theorem.
(5) Show that :

) 1 1 1 1
lim + + +..+—|=log, 2.
n—n+1 n+2 n+3 2n
3 (A) Attempt any THREE : 6

(1) Let G be a finite group and ¢ < (5. Prove that O(a)

divides O(G).
(2) Let G be a group and a,b<(G. Show that

(aby ' =p"la" !,
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1 23 4 5 6 7

€S,
2317 46 5] 71

(3) Check whether J :[

odd or even ?

(4) Give two reasons why the set odd integers is not a group
under usual addition ?

5) By an example show that the union of two subgroups of a
y p
group may not be a subgroup of the group.

1 23 45 6 7 8

ESS.
2 31 7 8 4 6 5

(6) Find order of A :[

(B) Attempt any THREE : 9
(1) Find the remainder obtained on dividing 32°¢ by 14.

(2) Prove that a group of prime order is cyclic.

(3) Let G be a group. If a*t = e, Va € (G, then show that G

is abelian.

(4) LetGbeagroupand g € G. Show that O(a_l) = O(a).

(5) Let G be a group and Hy, H, <G. Show that

(6) In a group show that the identity element is unique.

(C) Attempt any TWO : 10
(1) State and prove Cayley's Theorem.

(2) Show that the set (G = Uap | Jap R—=R, fr5(x) =

ax+b(xeR),a=0,a,bcR} is a group under
composition of mappings.
(3) State and prove Lagrange's Theorem.

(4) Let G be a group. For » € 7Z prove that
(aba V' = ab"a ' Ya,b = G.

(5) Prove that : For n >3, every f € A, can be express

as product of 3-cycle.
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