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����!	 ( ) lim ( ).NN
m E m E

→∞
= 	%���	��  ���	��	���

�
�	�	∞ & ���

�� ���	 ����	 �����	 �
����	 '	 �����	 ����	(	 ���	 '	 ��	 , 1d d ≥� !	 ����
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Q1) a) Define continuity of vector field. Prove that a linear transformation
: n mf    is continuous at each na  . [4]

b) If ( , ) ( , )
lim ( , ) ,

x y a b
f x y L


  and if the one dimensional limits ,

lim ( , )
x a

f x y
  and

lim ( , )
y b

f x y
  both exist, prove that [4]

lim lim ( , ) lim lim ( , )
x a y b y b x a

f x y f x y L
   

        

c) A scalar field f is defined on n  by the equation 2( )f x x  for all x  in
n . Compute ( ; )f a y  for arbitrary a  and y . [2]

Q2) a) State and prove the chain rule for derivatives of vector field in matrix
form. [5]

b) Let 
2

x y
u


  and 

2
x y

v


  it changes  f (u, v) into f (x, y). Use an

appropriate form of the chain rule to express the partial derivatives F

x




and 
F

y


 in terms of the partial derivatives f

u




 and f

v




. [3]

c) Find the directional derivative of the scalar field 2( , ) 3f x y x xy   along
the parabola 2 2y x x    at the point (1, 2). [2]

P.T.O.
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Q3) a) Define a line integral of a vector field. Show that a line integral remains
unchanged under a change of parameter that preserves orientation.  [5]

b) Evaluate the line integral of the vector field ( , ) (2 )f x y a y i xj    along
the path describe  by ( ) ( sin ) (1 cos ) 0 2t a t t i a t j t       . [3]

c) A force field in 3-space is given by ( , , ) ( )f x y z xi yj xz y k    .
Compute the work done by this force in moving a particle from (0, 0, 0)
to (1, 2, 4) along the line segment joining these two points. [2]

Q4) a) Let f  be a vector field continuous on an open connected set S in
n . Show that if line integral of f  is zero around every piecewise

smooth closed path in s then the line integral of f  is independent of
the path in S.   [4]

b) Let   be a differentiable scalar field with a continuous gradient  on an
open connected set S in n . Prove that for any two points a  and b

joined by piecewise smooth path   in S ( ) ( )
b

a

d b a       . Is the

result independent of the path in S? Justify.   [4]

c) Let S be the set of all ( , ) (0,0)x y   in 2 , and let f  be the vector field
defined on S by the equation. [2]

2 2 2 2( , ) y x
f x y i j

x y x y
 

  . Show that D1 f2 = D2  f1 everywhere on S but

f  is not a gradient on S.

Q5) a) Define doubel integral of a bounded function over a rectangle. Prove
that every function f which is bounded on a rectangle Q has a lower I( )f

and an upper integral I ( )f , further prove that f  is integrable over © if and
only if its upper and lower integrals are equal. [5]

b) Use Green’s theorem to compute the work done by the force field
( , ) ( 3 ) (2 )f x y y x i y x j     in moving a particle once around the ellipse

2 24 4x y   in the counter - clockwise direction. [3]

c) Let cos sin sin sin cos , 0,0 2x y z                 and 0    .
Show that 2( , , ) sinJ       . [2]
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Q6) a) Define a simple parametric surface. If [0,2 ] 0,
2

T
      

 under the map

( , ) cos cos sin cos sinr u v a u vi a u vj a vk    maps to a surface S, find
singular points of this surface. Also explain whether S is simple. [4]

b) Define area of parametric surface and find the area of the hemisphere
2 2 2 2 , 0x y z a z    . [4]

c) Let S be a parametric surface whose vector representation is

( , ) ( ) ( ) (1 2 )r u v u v i u v j u k     

Find the fundamental vector product and the unit normal to the surface.[2]

Q7) a) State only the general formula for change of variables in double integrals.
Explain the notation used. [5]

b) Transform the given, integral to one or more iterated integrals in polar
co-ordinates [5]

1 1

0 0

( , )f x y dy dx
 
 
 

  .

Q8) a) State and prove Gauss divergence theorem. [5]

b) Let S be the surface of the unit cube 0 1 0 1 0 1,x y z       and let n

be the unit outer normal to S. If 2 2 2( , , ) ,F x y z x i y j z k    use the

divergence theorem to evaluate the surface integral F n ds . [5]

E E EE E EE E EE E EE E E



Total No. of Questions :8]

[5321]-103

M.A/M.Sc.

MATHEMATICS

MT-503 : Group Theory

(2013 Pattern) (Semester - I) (Credit System)

Time : 3 Hours]  [Max. Marks : 50

Instructions to the candidates:

1) Attempt any five questions.

2) Figures to the right indicate full marks.

P 1797 [Total No. of Pages :2

SEAT No :

Q1) a) Let a and b be any elements of an abelian group and let n be any integer
then show that (ab)u = aubu. Is this also true for non-abelian groups? [5]

b) Check whether set of complex roots of unity forms a group under
multiplication. [3]

c) Prove that in a group G, there is only one identity element. [2]

Q2) a) State and prove fundamental theorem of cyclic groups. [5]

b) Find centralizer of all elements in D
4
. [3]

c) Find a cyclic subgroup of order 4 in U(40). [2]

Q3) a) If e = β
1
, β

2
 ---βγ, where e is identity permutation and s

iβ ′ are 2-cycles

then prove that γ is even. [4]

b) Determine subgroup lattice for Z
12

. [3]

c) Prove that group of order P2, where P is prime is abelian. [3]

P.T.O.
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Q4) a) Show that for every positive integer n, Aut (Z
n
) if isomorphic to V(n).[5]

b) Prove that D4 cannot be written as internal direct product of two
subgroups. [3]

c) Write all symmetries of a square. [2]

Q5) a) Prove that the rotations of a cube is isomorphic to S
4
. [4]

b) Determine the number of elements of order 5 in Z
25 ⊕ Z

5
. [3]

c) Prove that G
1
 ⊕  G

2
 is isomorphic to G

2
 ⊕  G

1
. [3]

Q6) a) Prove that, if |G| pn, where p is a prime then G has non-trivial center. [4]

b) Let G be a group and Z(G) be the center of G. If G|Z(G) is cyclic then
prove that G is abelian group. [3]

c) Let φ be a group homomorphism from G to G . Prove that ker φ is a
normal subgroup of G. [3]

Q7) a) Let G = {1, 8, 17, 19, 26, 28, 37, 44, 46, 53, 62, 64, 71, 73, 82, 89, 91,
98, 107, 116, 118, 127, 134} be an abelian group under multiplication
modulo 135. Express G as direct product of cyclic groups. [5]

b) Determine group of order 255. [5]

Q8) a) If G is a group of order pq, where p and q are primes, p < q and p does
not divide q-1 then prove that G is cyclic. [5]

b) Show that, Q, the group of rational numbers under addition has no proper
subgroup of finite index. [5]
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Q1) a) Let f be twice continuously differentiable function on the interval [a, b]

with [ , ]p a b∈  and  f(p) = 0. Further, suppose that ( ) 0f p′ ≠ . Show that

there exists 0δ >  such that for [ ]0 I ,p p pδ δ∈ = − + , the sequence {p
n
}

generated by Newton’s method converges to p. [5]

b) Compute each of following limits and determine the corresponding rate
of convergence. [3]

i) 3

1
lim

2n

n

n→∞

−
+

ii) ( )lim 1
n

n n
→∞

+ −

c) Show that x a=  is fixed point of function 
3

2

3
( )

3

x xa
g x

x a

+=
+

. [2]

Q2) a) Show that, the function xe−  has unique fixed point near x = 0.6 by fixed
point. Iteration method and starting value p

0
 = 0. (Perform at least five

iterations). [5]

b) Verify that the equation 3 22 3 1 0x x x+ − − =  has a root on the interval (1, 2),
and perform five iterations by Secant method, using p

0
 = 2 and p

1
 = 1. [3]

c) Show that the order of convergence of Newton’s method is two. [2]

P.T.O.
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Q3) a) Solve the following system using Gaussian Elimination with scaled partial
pivoting. [5]

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

3 4 7

2 2 2 1

5 7 14 8 20

3 2 4 4

x x x x

x x x x

x x x x

x x x x

+ + − =
− − + =
+ + − =

+ + + = −

b) Determine the Crout decomposition of the given matrix and then solve
the system Ax = b for the  right hand side vector, where [3]

1 4 3

A 2 7 9

5 8 2

 
 =  
 − 

 and 

1

2

3

b

 
 =  
  

c) Compute the condition number k∞  for the matrix 
1 2

A
0.99 1.99

− 
=  − 

.[2]

Q4) a) Solve the following system of equations by Jacobi method. Start with

[ ]T
X 0 0 0° = . Perform three iterations only. [5]

1 2 3

1 2 3

1 2 3

5 2 10

3 9 4 14

2 7 33

x x x

x x x

x x x

+ + =
− + + = −

+ − = −

b) Explain the QR algorithm for finding eigen values of symmetric tridigonal
matrix. [3]

c) Show that, the matrix 
0 1

A
1 1

 
=  
 

 has no LU decomposition. [2]

Q5) a) Solve the following non-linear system of equations by Newton’s method

with [ ](0)X 1 1 1
Τ= . Perform two iterations only. [5]

3
1 2

3 2
1 3

2 3

2 2 0

5 7 0

1 0

x x

x x

x x

− − =
− + =

− =
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b) Construct the Householder matrix H for 
T

2 1 2
W

3 3 3
 =   

. [3]

c) For the following system of non-linear equations write out the vector
valued function F associated with system and compute the Jacobian of F.

1 2
2

3
1 2

1 0 4

0

xx e b ac

x x

−+ + = −
− =

[2]

Q6) a) Derive the forward difference approximation for the second derivative

0 0 0
2

( ) 2 ( ) f(x 2 )
( )

f x f x h h
f x

h

− + + +′′ ≈ . What is the error term associated

with this formula? Numerically verify the order of approximation using

0( ) and 0xf x e x= = . [5]

b) Evaluate the integral 
1

2
0

1

1
dx

x+  using Trapezoidal rule. [2]

c) Determine the values of coefficients A0, A1 and A2 so that the quadratic

formula ( )
1

0 1 2
1

1 1
I( ) ( ) A A 0 A

2 2
f f x dx f f f

−

   = = − + +   
     has degree of

precision at least two. [3]

Q7) a) Determine degree of precision of Simpson’s 3
th

8
 rule. [5]

b) Use Householders method to reduce the following symmetric matrix to
tridigonal form. [5]

1 2 1 2

2 3 0 2
A

1 0 2 1

2 2 1 4

− − 
 − − =
 
 − 
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Q8) a) Apply Euler’s method to approximate the solution of initial value problem

1 , 1 6, (1) 1
dx x

t x
dt t

= + ≤ ≤ = . [5]

b) Define the following: [5]

i) Rate of Convergence.

ii) Householder matrix.

iii) The degree of precision.

iv) Triangular matrix.

v) Orthogonal matrix.
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P( ) Q( ) 0y x y x y′′ ′+ + = ����������������
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�� ���

�� �������������������	
���
��
�� cosecy y x′′+ = �����������
��
�����������

����
�� ���

�� ��
������� 2
1 2C Cx xy e e= + ��	��������	
���
��
����� !���"�#��$�%�
�����

�������� ���

��� �� &�	��		���������
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2

1y x= �	�
���	
���
��
�� 2 4 0x y xy y′′ ′+ − = ������������
��
���

�����������	
���
�� ���

�� (������ ���������������� ������
��
2 0y x y xy′′ ′− − = � ��� ��� ���������

	�	����
�����	��
�����������
�	� ���

��� �� ������������
���	�����	�������
�����
���� ���

�� )������������
�*�������	
���
��
�� ( ) 0u q x u′′ + = ������������+�%��
���

��+�%����� ( )
1

q x dx
∞

= ∞∫ ���������
���������������	����������������,��
	�
�

�����
	�������*�-�	� ���
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�

( ) ( )2 1 2 1 3 0x x y x y xy′′ ′− − − + = � ���
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�� ���� ��	� �
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�

( )3 cos2 1 2 0x y x y xy′′ ′+ − + = � ���

�� ����������
����	����	�	
���
��
��������������������
�� 2y xy′ = � ���

��� �� ����� ��
� ������������ ��
�����	� 	����	� 	
���
�	� 
�� ���� �����������

������
�� 2 0xy y xy′′ ′+ + = � ���

�� ��
������� lim F , , ,x

b

x
e a b a

b→∞

⎛ ⎞= ⎜ ⎟⎝ ⎠
� ���

�� �
�������

�����	�	��� ���

( )2 1
dx

y x
dt

= +

( )2 1
dy

x x
dt

= − +

�� ������������������
���

��� ���������������������������
��
�����������

���� �
�������������
���
���������������

�	� �� �
��������

�����	�	��� ���

3 4
dx

x y
dt

= − +

2 3
dy

x y
dt

= − +

�� &��������� ���� ������� 
�� ���� �
���� x = ∞ � �
�� ���� ������
�

( )2 2 4 0x y xy x y′′ ′+ + − = � ���

�� ������/�����	��-�	������������������		����
���� ���
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( ) 3
1 2

2
x x y x⎛ ⎞′′− + −⎜ ⎟⎝ ⎠

����"�#��$�%����������	��������
������$�%� ���

�� ����
�
������

�
������

�	�
����-������������
��
������	�	���

1 1

dx
a x b y

dt
= +

2 2

dy
a x b y

dt
= +

0����������������	����������
��
	����	������������
�������������������
�
�����%��%���	���	������
���� ���

��� �� ��
������� ����������
�� ( ) 2,f x y xy= �	���	���	�)��	����,��
�����
��
�

���������������≤���≤�	�����
�≤ ��≤ �1���������
�	��
��	���	�����)��	����,
�
�����
��
������	����a x b≤ ≤ ���� y−∞ < < ∞ � ���

�� ����������-����	
���
��
����������������
���� ( )2 , 0 1y y y′ = = �	�������

����� ( )0 1y x = ��2����/�����3	�����
���
��������� ( ) ( ) ( )1 2 3, y ,y x x y x

�����
�������������������-����	
���
�� ���

����
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��� �� ��� 1 2 ... ...nΩ ⊃ Ω ⊃ ⊃ Ω ⊃ �������	
�	�	��������	������������	�����

� ��������	�����	��������� ( )ndiam Ω → ������n→∞ ����	������	��������	�	

	�����������
�	�������w∈� ���������� nw∈Ω ����������� �
�

�� ����	���������	���������	��	������������	 �
�
� ������	��������������������������������������	!����Ω �"���	�������������

��������	��������#�����	��	����������	�������������� ���

��� �� ���Ω���������	���	������ ������T⊂Ω �����������!�	�����	����	������������

������	�����Ω����	������	������
T

( ) 0f z dz =∫ ���	�	�	�����������������

���Ω ���

�� ������������� a r b< < ����	�� ( )( )
1 2

’

i
dz

z a z b a bγ

π=
− − −∫ ���	�	�γ��	���	�

��	����	�	��	�	�������	����!�������������������������	��������	����	������� 
���

� ����	���	���!��	����������	 ���

��� �� $�����	�� ��	� �������� �� � �	���	�� ��� ( )f x iy x y+ = �� ��	�	�	�

,x y∈�  ����������� �� � �������	�� ��	�$�����%�	�����	
����������� ��	
���!��������������������������������� ���

�� ������	� ����� �� �������� �� &� ��→� � � ��� ���������� � ����� ����� ��	

����	�	��
,

d= sup (z) f(w)
z w

f
∈

−
�

 ���� ��	����!	�������������	�� 2 (0)f d′ ≤  

'��	��	���	
���������������	��	�����	�����������	����� 	 � 0 1( )f z a a z= +  ���
� ���������������	��	��������������	����	��������������������	�����	�������

������� ���
������
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��&�(�→�)�������&�)�→�� ���	���������������������	�����	�	������	�#�����	
�	����	��	����������������������������	������	����������	����������������

	�*��������	��
h g f g f

z z z z z

∂ ∂ ∂ ∂ ∂= +
∂ ∂ ∂ ∂ ∂

 �
�

�� +	��Ω��	������	������	������ ������	��T⊂Ω ��	��������!�	�����	����	����
��������������	�����Ω �������	�������

���������������������������Ω
	�	������������������������������	�, �"���	��������������������	���	�����

��	��
T

( ) 0f z dz =∫  ���

� "���	������ 21

dx

x
π

∞

−∞
=

+∫  ���

��� �� ������	���������������������������������������	�	����	���	��Ω�����

���	�������������� 0z ∈Ω �� ������	������������� ��	�������� ���Ω �,�	�
����	� ����� ��	�	�	������ ���	�!��������� U ⊂Ω � ������ ��������������!
������������������������(�����������
�	��������	����	!	������������

��#���*�#��-����
����#����������� Uz∈  �
�

�� "���	������ 2

0

2
cos( )

4
x dx

π∞
=∫  ���

� "���	� ����� ���� 	����	� ��������� ����� ��	� ����� ��.	���	� ��/	� ��	� ����
��#���*���0�������� ,a b∈� ����� 0a ≠  ���

�	� �� ������	�����������������	�	���������!�������������������������������
���	�	���	!����Ω 

"���	� ����� ��	�	� 	������ �� ����������� �������� �� ���Ω� ���� ����
�
#���*������ ���

�� "���	�����������	���	���������!�����	�	��&

1��� 1 2 1 2 1 2, , log ( ) log logz z z z z z∈ = +�  ���

� ������	�����������������������	������	�	������	���������������	!���
Ω������Τ⊂Ω �����������!�	�����	����	�������������������	�����Ω �2����

3�		�4����	��	���������	������
T

( ) 0f z dz =∫  ���
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�� �� "���	��������	����������	� ( ]{ },0Ω = − −∞� ��������������	�	� ���

��� "���	��������	����	���	��	�� 2
0

n

n

z

n

∞

=
∑ ����	�!	�����	�	��������������	

��������	 ���

�� �� �������������������������	�����	���	������������	���!�����  ���
�� �� +	�����	����	�������	�����������	���	�������	����������� �������	

�������������	�����������������	�	������	������������ �"���	�����
��	�	�	����������������������������������	�������������������%�
# � ��*�� ���

��� 1������	��������������	�!	�	������	��	��	��
1

! n

n
n z

∞

=∑  ���
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�� 0���� ����� �������5�����
����	� 1 : X Y Xπ × → �
*� 2 : X Y Yπ × → ���
���
����	� ���

��� �� 0���������-��	�6�	*���������
*��
����������*����
��� { }|x x x XΔ = × ∈ �	
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��� �� ���� 2 2:φ →� � �	���������������������
��
���φ�$������2�$α����β���γ����δ���

�
��� , , ,α β γ δ ∈� ��3�����
���φ����������	������������������αδ−βγ ≠ 0.
���

	� ���� 2 2:f →� � �	��������������������������	�� ( ) ( ), , , ,0f a b c a a b= + �

-�����
����������4�����5���������������� �
���������������� �� ����


�����������
����������	�����( )1 2 3, ,e e e ������
��	�����( )1 2 3, ,e e e′ ′ ′ ��
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( ) ( ) ( )1 2 31,1,0 , 0,1,1 , 1,1,1e e e′ ′ ′= = = � ���

�� 0
�������
����������������
����������������2�#3
�
6�������������������

7�������
������� �������������* ���

��� �� ����,����	��������������������������������������-��������� :V Uφ →
	�������������������8
���������
���� ( ) ( ) ( )dim Vrank nullityφ φ+ = ����

	� ���� 3 3:φ →� � �	��������������������������	�� ( ) 3A ,v v vφ = ∈� ����

�
������ ����φ����
������������
����������	����� 3� ����4���
����
��
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Q1) a) Eliminate the parameters a and b from the equaiton. [4]

2 3 3(1 ) 8( )z a x ay b    .

b) Find the general solution of : ( ) ( ) ( )x y z p y z x q z x y     . [4]

c) Define the following terms and example of each [2]

i) Linear equation

ii) Quasi-linear equation

Q2) a) Find the general solution of: [4]

2 2 2 2 2 2( ) ( ) ( ) 0y yz z dx z xz x dy y xy x dz         .

b) Show that the equations: 0xp yq x    and 2( ) 0x p q xz    are
compatible. Also find their common solution. [4]

c) Find the complete integral of : 2 2p q x y   . [2]

P.T.O.
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Q3) a) If h1 = 0 and h2 = 0 are compatible with f = 0, then prove that h1 and h2
satisfy  [4]

( , ) ( , ) ( , ) 0
( , ) ( , ) ( , )x y z

f h f h f h

x u y u z u

  
  

  

b) Find the complete integral of px qy pq   by Charpit’s method. [4]

c) Verify that the equation is integrable: [2]
( ) ( ) ( ) 0yz y z dx xz x z dy xy x y dz     

Q4) a) Find the general integral surface of the D.E.   [4]
2 2 2 2( ) ( ) ( )x y y p y x x q x y z       and the particular solution through curve

C: 2 , 0x z a y  .

b) Find the method of characteristic, the integral Surface of  p q = z which
passes through curve: 2

0 0 00, ,x y s z s   .   [4]

c) Derive the analytic expression for the Monge cone at (x0, y0, z0). [2]

Q5) a) Verify that the equation is integrable and find the corresponding integral:[4]
2 2 2( ) ( ) ( ) 0y yz dx z xz dy y xy dz      .

b) Find d'Alembert’s solution of one dimensional wave equation which
describes the vibration of infinite string. [3]

c) Reduce the equation: [3]

Uxx+ 2Uxy+17Uyy=0 to canonical form and solve it.

Q6) a) State and prove Kelvin’s inversion theorem. [5]
b) Find the solution of the Heat - equation in an infinite rod which is defined

as [5]

, , 0t xxU kU x t     

( ,0) ( ),U x f x x    
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Q7) a) If U(x, y) is harmonic in a bounded domain D and continuous in D D B 
then U attains it’s maximum on the boundary B of D. [4]

b) State and prove Harnack’s theorem. [4]

c) Classify the following equation into hyperbolic, parabolic or elliptic type[2]

2(1 ) 0xx yzu y u    .

Q8) a) Use Duhamel’s principle and solve the non homogeneous wave [5]

equation 2 ( , ), , 0tt xxu c u F x t x t      

with conditions: ( ,0)( , 0) 0t xu x u x      .

b) State Dirichlet’s problem fo rectangle and fine it’s solutions. [5]

E E EE E EE E EE E EE E E
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Q1) a) Prove that the Bergman space 2
aL (G)  is a Hilbert space. [5]

b) Let M = {{x
n
}∈ l2 | for all but finitely many n}. Is M a closed subspace

of l2? Justify your answer. [3]

c) State Hahn-Banach Theorem. [2]

Q2) a) State and prove Pythagorean Theorem. [4]

b) Show that the Fourier transform is a liner isometry from 2
c[0,2 ]πL  onto

l2(Z). [4]

c) Define reflexive space and give an example. [2]

Q3) a) If A is a normal operator and λ and μ are distinct eigenvalues of A, then
prove that ker(A-λ) ⊥ ker(A - μ). [4]

b) Let  be a Hilbert space and suppose f and g are linearly independent
vectors in  with ||f|| = ||g|| = 1. show that ||tf+(1-t)g||<1 for 0 < t<1.
What does this say about {h ∈  |||h||≤ 1}? [3]

c) Give an example of linear map between Hilbert spaces, which is an
isometry but not surjective. Justify your answer. [3]

P.T.O.
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Q4) a) If A ∈ B(), then prove that ||A|| = ||A*|| = ||A*A||1/2. [4]

b) Show that for a separable Hilbert space , with a orthonormal basis

{e
n
}, if A is an operator defined by 

1
n nAe e

n
=  then A is a compact

operator. [3]

c) Let P and Q be projections, show that P+Q is a projection if and only if
range(P) ⊥ range(Q) [3]

Q5) a) State and prove the Principle of Uniform Boundedness. [5]

b) If A ∈ B(), then prove that ker A = (ranA*)⊥. [3]

c) Give an example of a convex set in a Hilbert space. [2]

Q6) a) Let T be a compact normal operator. Prove that T is positive if and only
if all its eigenvalues are non-negative real numbers. [5]

b) Show that ∞l  is not separable. [3]

c) If  and  are banach spaces and :A →   is a bounded linear
transformation that is bijective, then prove that A-1 is bounded. [2]

Q7) a) State and prove the Open Mapping Theorem. [5]

b) i) Are c and c
0
 isometrically isomorphic ? Justify your answer. [3]

ii) Give an example of a Banach space which is not a Hilbert space.
[2]

Q8) a) Let X be a normed space and f b a linear functional on X. If ker f is
closed then prove that f is continuous. [5]

b) i) If {x
n
} is a sequence in Banach space  such that 1

|| || ,
∞ < ∞ nn=

x

then prove that the series 
∞ nn=1

x converges in . [3]

ii) State Riesz Representation Theorem for a Hilbert space. [2]
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