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1 (a) Answer the following :

(1)

2)

3)

(4)

Consider the metric space (R, d) where d is the
discrete metric and R is the set of all real
numbers. Then N(1, 1.2) =

Consider the metric space (R, d) where d is the

usual metric on R. Write down N' and N.

Write down the number of limit points of

1
E:{r+;/neN, r=1,2,3,4} in (R, d) where d

is the usual metric on R.

If A = (1, 2) 1s a subset of the metric space

(R, d) where d is the usual metric on R, write

down j }

(b) Answer any one out of two :

(1)

(2)

Show that % belongs to the Cantor set.

Check whether d defined by

2

d(x, y)=|sin x—sin? y|V x,ye R is a metric on

R or not.
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(c) Answer any one out of two :

d
(1) If (X, d) is a metric space, prove that (X, m)
1s also a metric space.

2) If (X, d) is a metric space and A4, BC X, then

prove that 4UB=4UB.

(d) Answer any one out of two :
(1) Let (X, d) be a metric space and a € X . Prove that

N(a,8) is an open set.

(2) Prove that in a metric space,
(1) an arbitrary union of open sets is open, and

(11) a finite intersection of open sets is open.

2 (a) Answer the following :

1 1 9
1) If P={0,Z, ,E,E,l} is a partition of [0, 1],

W | —

then find p(p).

(2) State Darboux's theorem.

(3) Define lower Darboux sum and upper Darboux

sum.
(4) If fis a bounded function on [a, b] then write down

the relation between L(P,—f) and U(P, f)
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(b) Answer any one out of two : 2

(1 If f(x)=l where x€[1,10] and P={1,4,5,10}
X

find L(P, f) and U(P, f).

(2) If f1s a bounded function defined on [a, b], then
prove that :

mb—a)<L(P, f)<U(P, f)<M(b—a), where P
1s a partition of [a, b] and m and M are the g.l.b.

and lLu.b. f in [a, b] respectively.

(c) Answer any one out of two : 3

1) If feR[a, b] then prove that |f|ER[a, b] and

Ujfdx Sjj|f|dx.

(2) If fis a function defined on [0, 1] by
1

—,if T <—;
f(x)= N 2n+ 1
0, if x=0

1
then prove that feR[O, 1] and find jofdx

(d) Answer any one out of two : 5

(1) Using definition of Riemann Integral, evaluate
3
_[1 (2-3x)dx.
2 If f,ge R[a, b] then prove that f+ge R[a, b]

and [*(7()+ () de= [ 7 (s + [ g (e
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3 (a) Answer the following : 4
(1) Define primitive of a function.

(2) How many binary operations can be defined on
a set A with cardinality 5 ?

(3) Write down the identity element of the General
Linear Group GL (n; R).

(4) Consider the group (R4,-) where R4={i1,ii}.

Write down O(—;i) and O(Ry).

(b) Answer any one out of two : 2

(1) Let G be a group and ae€ G such that O(qg)=n.

Prove that O(bab_l) =nVbe(G.

(2) State and prove the first mean value theorem of
Integral Calculus.

(¢c) Answer any one out of two : 3

1
n" n
(1) Prove that |im |— | =e.
n—oo n!
(2) Prove that (G, *) is a group where G =R —{1} and
a*b=a+b—abVa,beG.

(d) Answer any one out of two : 5

(1) State and prove the fundamental theorem of
Integral Calculus.

(2) For O0<A,x<I1, prove that

.1 X dx sin”! x
sin” x < J.

0 o)) 7
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4 (a) Answer the following : 4
(1) Draw the Lattice diagram of the Klein's group.

(2) Write down the number of generators of the cyclic

group (2209 +20) .

2 3 4

1
(3) Check whether ¢ =
31 4 2

jeS4 1s even or odd.

(4) Find the order of permutation :
(1 23 45 g
T3 s 41 2508

(b) Answer any one out of two : 2

(1) If H & K are two subgroups of a group (G, *) then
check whether H " K & H UK are subgroups of

(G, *) or not? Justify your answer.

(2) State and prove Fermat's theorem.

(c) Answer any one out of two : 3

(1) Let G be a group and 4 e G . Define normalize of

a and prove that it is a subgroup of G.

(2) Prove that the set of all even permutations of

n!
S, (n>2) is a subgroup of S, of order —.

2
(d) Answer any one out of two : 5
(1) State and prove Lagrange's theorem.

(2) Let G be a group and H be a nonempty subset
of G. Prove that H is a subgroup of G, if and only

if b 'eHVabeH.
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5 (a) Answer the following : 4

(1) State whether the following statement is true
or false. Justify your answer.
“If H is a subgroup of G, then

Ha Hh=HabV a,beG.”

(2) Define simple group.

(3) Define inner automorphism.
(4) Find the index of the alternating subgroup 4, of

the symmetric group S,,.

(b) Answer any one out of two : 2

(1) If H is a normal subgroup of G, then prove that
xHx 'cHVxeG.

(2) Let G be a group and let Z be the centre of G.
Prove that @(7)cZz where @ea(G).

(¢) Answer any one out of two : 3

(1) Let G=(C0,') and

a b 2 2
G'= a,beR and a“+b" #0
-b a :

G' 1s a group under matrix multiplication.

Prove that G=@G".

(2) For a fixed element g of a group G, if

ig :G— G defined by ig(x):gxg_IVxeG,

then prove that ig ea(G).
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(d) Answer any one out of two : 5

(1) State and prove Cayley's theorem.

(2) Prove that (R, +) = (R_,_, )
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