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Since  x = 2  is an end point, the Fourier series converges to (2) ( 2)
2

f f+ −  = 4 

2.      Define root mean square value of a function f(x) in ( 0,2l ) 

RMS value  =  
[ ]

2
2

0

( )

2 0

l

f x dx

l −

∫
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Here  A = 1, B = 2, C = 0 
  ∆ = B2 − 4AC  =  4 − 0 = 4. 
  ∴  the pde is Hyperbolic type 
 

 

( ) ( )( ), cos sinx xu x y Ae Be C y D yλ λ λ λ−= + +  

  ( )( )( , ) cos sin y yu x y A x B x Ce Deλ λλ λ −= + +  

  ( , ) ( )( )u x y Ax B Cy D= + +  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Initial Value Theorem in  Z  transform  is  f(0) = ( )
z

F zLt
→∞

  where Z [ f(n) ] = F(z) 

The final value theorem in  Z   transform is   
n
Lt
→∞

 f(n)   = 
1z

Lt
→

   ( z − 1 ) F(z) 
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               Taking Z transform on both sides of the given difference equation, we get 
 
[ ] [ ] [ ] [ ]n

nnn ZyZyZyZ 223 12 =+− ++  
 

( ) [ ] ( )
2

2)(3 0
1

0
2

−
=+−−



 −−

z
zzYyzYz

z
yyzYz  

 
Using the initial conditions, we get 

( ) [ ] ( )

[ ]

[ ]

[ ]

( ) ( )12
793)(

2
663323)(

33
2

23)(

2
96323)(

2
23)(363

2

23

223
2

22

22

2

−−
+−

=

−
+−−+

=+−

−+
−

=+−

−
=+−−+−

−
=+−−



 −−

zz
zzzzY

z
zzzzzzzzY

zz
z

zzzzY

z
zzzzzzzY

z
zzYzYz

z
zYz

 

 
Taking inverse Z tansform on both sides 

( ) ( ) 







−−
+−

= −

12
793

2

23
1

zz
zzzZyn

 

( ) ( )12
793)(

2

2

−−
+−

=
zz
zz

z
zY  

 

         Let  ( )
( ) ( )12

793
2

23

−−
+−

=
zz

zzzzF  and apply partial fraction for      ( )
z
zF

 

( ) ( )12
793)(

2

2

−−
+−

=
zz
zz

z
zF  

 

( ) ( ) 1)2(212
793

22

2

−
+

−
+

−
=

−−
+−

z
C

z
B

z
A

zz
zz  

 
22 )2()1()1)(2(793 −+−+−−=+− zCzBzzAzz   

 
                     When  z = 1,  C = 1  and hence  C = 1. 
 
                    When  z = 2,   B = 1      
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                         and when z = 0, 7 = 2A-B+4C  
                                                        2A = 7-1-4     A = 2 
  
  

                Therefore 
( ) ( ) 1

1
)2(

1
2

2
12
23183

22

2

−
+

−
+

−
=

−−
+−

zzzzz
zz
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