
Answer on Question #82974 – Math –Differential Equations 

Question 

Solve this IVP Uxx=4xy+e^x ,u(0,y),Ux(0,y)=1 

Solution 

𝑈𝑥 = ∫ 𝑈𝑥𝑥 𝑑𝑥 = ∫(4𝑥𝑦 + 𝑒𝑥)𝑑𝑥 = ∫ 4𝑥𝑦 𝑑𝑥 + ∫ 𝑒𝑥𝑑𝑥 = 4𝑦
𝑥2

2
+ 𝑒𝑥 + 𝑐 

𝑈𝑥(0, 𝑦) = 4𝑦
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2
+ 𝑒0 + 𝑐=1+c=1 => 

C=0 

𝑈 = ∫ 𝑈𝑥 𝑑𝑥 == ∫ ( 4𝑦
𝑥2

2
+ 𝑒𝑥) 𝑑𝑥 = ∫ 4𝑦

𝑥2

2
 𝑑𝑥 + ∫ 𝑒𝑥𝑑𝑥 = 2𝑦

𝑥3

3
+ 𝑒𝑥 + 𝑐 

𝑈(0, 𝑦) = 2𝑦
03

3
+ 𝑒0 + 𝑐 = 1 + 𝑐 

𝐼𝑓 𝑈(0, 𝑦) = 1, 𝑡ℎ𝑒𝑛  

𝑈(0, 𝑦) = 2𝑦
03

3
+ 𝑒0 + 𝑐 = 1 + 𝑐 = 1=> 

C=0 

=> 𝑈 = 2𝑦
𝑥3

3
+ 𝑒𝑥 

Answer: 

U(0, y) = 1 + c 

If U(0, y) = 1, then 

                                                              U = 2y
x3

3
+ ex. 
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