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Say Bismillah & Good luck  
 
 
 
 
 
 
 
 
 
 



(1) Solve the Dirichlet problem                                                                                                      (#4/pg271) 
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Hint: Convert the problem to polar coordinates. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



(2) Find a bounded solution of the Dirichlet problem for the quarter-plane x<0, y<0.               (#2/pg282)
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(3) Consider the Newman problem 
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Drive necessary conditions for the existence of a solution of (*). 

[Hint: Green's First identity  ∫ ∫∫
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(4) Solve                                                                                                                                        (#1/pg290) 
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(5) Prove the Schwarz inequality for an inner product space: If x and y are vectors, then                             
                                                yxyx  , ≤><                                   (#1/pg343) 

 
Hint: Begin by expanding the right side of the inequality >−−≤< yxyx αα ,0  and then choose 

><>=< yxxx ,/,α , assuming that 0, >≠< yx . 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



(6) Consider the following problem:                                                                
 

Give varitational formulation and investigate existence and uniqueness of solution of this problems. 
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(7) Derive a varitational formulation of the following problem: 
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BONUS QUESTION 
 

 
 
 
Use Finite Element Method with h=1/3 and piecewise linear functions to compute the matrix A and the vector b 
then solve the linear system and write the solution as a linear combination of the basis then approximate the 
value  at  x= 0.3, 0.7. where f(x)= x(x-1). 
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The Fourier Series 
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The Fourier Sine Series 
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The Fourier Cosine Series 
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The Fourier Integral 
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The Fourier Sine Integral 
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The Fourier Cosine Integral 
 

 



0

)cos()( dwwxAxf w  





0

)cos()(
2




dwfAw  

 
 
Ends of the Bar Maintained at 
Temperature Zero 
 
 







1

)sin( ),(
n

n
L

xn
btxu


𝑒
−
𝑛2𝜋2𝑘𝑡

𝐿2  

𝑏𝑛 =
2

𝐿
 𝑓 𝜉 sin  

𝑛𝜋𝜉

𝐿
 𝑑𝜉

𝐿

0
  

 

 
 
 
Temperature in a Bar with Insulated Ends 
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Ends of the Bar at Different Temperatures 

𝑢 𝑥, 𝑡 = 𝑈 𝑥, 𝑡 +
1

𝐿
 𝑇2 − 𝑇1 𝑥 + 𝑇1  
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Diffusion of charges in a Transistor 
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The Heat Equation on the Real Line 
(By Separation of Variable) 
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The Heat Equation on the Real Line 
(By Fourier Transform) 
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The Heat Equation on the Half Line 
(By Separation of Variable) 
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The Heat Equation on the Half Line 
(By Fourier Transform) 
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The Nonhomogeneous Heat Equation 
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The Laplace Transform 
 
The Fourier Transform 
 
Inverse Fourier Transform 
 
Operational Formula for Fourier Transform 
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Dirichlet Problem for the Upper Half-Plane 
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Dirichlet Problem for the Right Quater 
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Dirichlet Problem for a Disk 
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Neumann Problem for the Upper Half-Plane 
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