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Let  z = ax + by+ c  be the solution  where   a + b = 1  

              a = (1 - b ) 

  ∴  z =  ax +  (1 - b )y + c  is the complete solution 
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i.    f(x) is bounded function of period  2π 

ii.   f(x) has finite number of maxima or minima  

iii.  f(x) has finite number of points of discontinuity 

 then the Fourier series of f(x) converges to f(x) at all points where f(x) is continuous. 

Also, it converges to the average value of the right and left hand limits of f(x) at each point 
where f(x) is discontinuous. 

 

 

Given  f(x) = x2 ,  a0 = 
22

3
π

,   an = 2

4( 1)n

n
−

   and   bn = 0 

 By Parseval’s Identity, we have 
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Here  A =1-x2 ,   B = -2xy,    C = 1-y2 

 ∆ = B2 − 4 A C  =  )1)(1(44 2222 yxyx −−− = )1(44 222222 yxyxyx +−−−  
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     ∆ =  22222222 44444444 yxyxyxyx ++−=−++−  

 If  0122 >−+ yx   when ( ) ),1(1,, ∞∪−∞−∈yx   and hence the pde is hyperbolic 

If  0122 <−+ yx   when ( )1,1−∈x   and ( )1,1−∈y  hence the pde is elliptic.  

If  0122 =−+ yx   when ),1,0(),(),0,1(),(,)0,1(),( ∈−∈∈ yxyxyx   and  

 ),1,0(),( −∈yx hence the pde is parabolic.  

 

 

( ) ( )( ), 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= + +  

 

 If  Fc(s)  is the Fourier Cosine Transform   of f(x),  

show that Fc{ f(x) cos ax }  =  ½ { Fc(s+a) + Fc(s−a) } 
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               Initial Value Theorem in  Z  transform  is  f(0) = ( )
z

F zLt
→∞

  where Z [ f(n) ] = F(z) 
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 Solution: Here l = 4
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