
Answer on Question #71657 – Math  –  Differential Equations 

(𝐷2 − 2𝐷𝐷′ + 𝐷′2)𝑧 = 𝑥3 
 

Solution 
 
The auxiliary equation: 
 

𝑘2 − 2𝑘 + 1 = 0 
 

𝑘1,2 = 1 
 
Since the auxiliary equation has equal roots, then: 
 

𝑢 = 𝜑1(𝑦 + 𝑘𝑥) + 𝑥𝜑2(𝑦 + 𝑘𝑥) = 𝜑1(𝑦 + 𝑥) + 𝑥𝜑2(𝑦 + 𝑥) 
 
where 𝜑1, 𝜑2 are arbitrary functions. 
 
Reference: Differential Equations by K. S. Rawat, page 331 
 
Then particular integral: 
 

𝑝 =
1

𝑓(𝐷, 𝐷′)
𝜑(𝑥, 𝑦) 

 
Reference: Differential Equations by K. S. Rawat, page 334 
 
So we have: 
 

𝑓(𝐷, 𝐷′) = 𝐷2 − 2𝐷𝐷′ + 𝐷′2 
 

𝜑(𝑥, 𝑦) = 𝑥3 
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The general solution of the given equation is 𝑧 = 𝑢 + 𝑝 
 

Answer: 𝑧 = 𝜑1(𝑦 + 𝑥) + 𝑥𝜑2(𝑦 + 𝑥) +
𝑥5
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