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    Exercise 01 :  Solve the following problems            

a) By the characteristics : (E1): {
y 𝑢𝑥 −  𝑢𝑦 − 2𝑢 = 0

𝑢(0, 𝑦) = 𝑦
  ,   (E2) ∶ {

 𝑢𝑥 − 𝑥2 𝑢𝑦 = 0

𝑢(𝑥, 0) = 𝑥3
 

 

b) By separation of variables : (E1): {
2𝑥 𝑢𝑥 +  𝑢𝑦 = 0

𝑢(1,0) = 1
  ,   (E2) ∶ {

 𝑢𝑥 + sin (𝑥) 𝑢𝑦 = 0

𝑢 (
π

2
, 0) = −2

 

 

c)  By the change of coordinates : (E1): {
 𝑢𝑥 +  𝑢𝑦 = 1

𝑢(2𝑥, 𝑥) = 𝑥
  ,   (E2) ∶ {

 𝑢𝑥 − 3 𝑢𝑦 = 0

𝑢(0, 𝑦) = sin (𝑦)
 

     Exercise 02 : 

                           Solve :             (E1): {

 𝑢𝑥𝑦 = 𝑥𝑒𝑦

𝑢(𝑥, 0) = 3𝑥2 + 5

𝑢(0, 𝑦) = −𝑦3 + 5

      ,       (E2) ∶      𝑢𝑥𝑥 +
1

𝑥
  𝑢𝑥 = 0  

    Exercise 03  :   

                               By the characteristics method solve the following PDE : 

                                           (E1) ∶     𝑢𝑥𝑥 − 4  𝑢𝑦𝑦 = 𝑦2     ,        (E2) ∶     {

 𝑢𝑥𝑥 − 6  𝑢𝑥𝑦 + 9  𝑢𝑦𝑦 = 𝑥𝑦2

𝑢(0, 𝑦) = 0

𝑢(𝑥, 0) = 0

 

 

     Exercise 04 :  Determine if the following series converges or diverges :  

∑
𝑛𝑛

2𝑛𝑛!
  

𝑛≥1

                 ∑ 𝑛𝑙𝑛 (1 +
1

𝑛
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𝑛

𝑛 + 1
)
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𝑛≥0
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3
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𝑛≥1

 

𝑛≥1
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𝑛≥0

                 ∑ (√𝑛3 − 1 − √𝑛3)                  ∑
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     Exercise 05 :   The following series are convergent or divergent ?  

∑ 𝑐𝑜𝑠 (
1

𝑛
)                  ∑ 𝑠𝑖𝑛 (

4

3𝑛
)

𝑛≥0𝑛≥1
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1

𝑛
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