
ANSWER on Question #77815 – Math – Differential Equations 

QUESTION 

(𝐷2 + 3𝐷𝐷′ + 2𝐷′)𝑧 = cos(𝑥 + 3𝑦) 

 

SOLUTION 

As we know 

𝐹(𝐷, 𝐷′)𝑧 = 𝑓(𝑥, 𝑦) → 𝑧(𝑥, 𝑦) = 𝐶. 𝐹.+𝑃. 𝐼. 

where 

𝐶. 𝐹. ∶ 𝐹(𝐷, 𝐷′)𝑧 = 0 

1 STEP: Let find C.F. 

(𝐷2 + 3𝐷𝐷′ + 2𝐷′)𝑧 = 0 

Since (𝐷2 + 3𝐷𝐷′ + 2𝐷′) cannot be resolved into linear factors in 𝐷 and 𝐷′, hence  

𝐶. 𝐹.= 𝐴𝑒ℎ𝑥+𝑘𝑦, 

where 𝐴, ℎ, 𝑘 are arbitrary constants. 

𝐷2(𝐴𝑒𝑘𝑥+𝑘𝑦) =
𝜕2

𝜕𝑥2
(𝐴𝑒ℎ𝑥+𝑘𝑦) = ℎ2 ⋅ 𝐴𝑒ℎ𝑥+𝑘𝑦 

3𝐷𝐷′(𝐴𝑒ℎ𝑥+𝑘𝑦) = 3 ⋅
𝜕2

𝜕𝑥𝜕𝑦
(𝐴𝑒ℎ𝑥+𝑘𝑦) = 3ℎ𝑘 ⋅ 𝐴𝑒ℎ𝑥+𝑘𝑦 

2𝐷′(𝐴𝑒ℎ𝑥+𝑘𝑦) = 2 ⋅
𝜕

𝜕𝑦
(𝐴𝑒ℎ𝑥+𝑘𝑦) = 2𝑘 ⋅ 𝐴𝑒ℎ𝑥+𝑘𝑦 

Then, 

(𝐷2 + 3𝐷𝐷′ + 2𝐷′)𝑧 = 0 → 𝐴(ℎ2 + 3ℎ𝑘 + 2𝑘)𝑒ℎ𝑥+𝑘𝑦 = 0 → ℎ2 + 3ℎ𝑘 + 2𝑘 = 0 → 

𝑘(2 + 3ℎ) = −ℎ2 → 𝑘 =
−ℎ2

2 + 3ℎ
 

 

 



 

Conclusion, 

{
 
 

 
 𝐶. 𝐹.= ∑ 𝐴𝑒ℎ𝑥+𝑘𝑦

+∞

ℎ=−∞

𝑘 =
−ℎ2

2 + 3ℎ

 

2 STEP: Let find P.I. 

𝑃. 𝐼. =
1

𝐷2 + 3𝐷𝐷′ + 2𝐷′
cos(𝑥 + 3𝑦) =

1

𝐷2 + 3𝐷𝐷′ + 2𝐷′
cos(1 ⋅ 𝑥 + 3 ⋅ 𝑦) = 

=
1

(1 ⋅ 𝑖)2 + 3 ⋅ (1 ⋅ 𝑖) ⋅ (3 ⋅ 𝑖) + 2𝐷′
cos(1 ⋅ 𝑥 + 3 ⋅ 𝑦) =

1

𝑖2 + 3 ⋅ 3𝑖2 + 2𝐷′
cos(𝑥 + 3𝑦) = 

=
1

−1 + 3 ⋅ (−3) + 2𝐷′
cos(𝑥 + 3𝑦) =

1

−1 − 9 + 2𝐷′
cos(𝑥 + 3𝑦) =

1

2𝐷′ − 10
cos(𝑥 + 3𝑦) = 

=
1

2(𝐷′ − 5)
cos(𝑥 + 3𝑦) =

(𝐷′ + 5)

2(𝐷′ − 5)(𝐷′ + 5)
cos(𝑥 + 3𝑦) =

1

2
⋅
𝐷′ + 5

𝐷′2 − 25
cos(𝑥 + 3𝑦) = 

=
1

2
⋅
𝐷′ + 5

(3𝑖)2 − 25
cos(𝑥 + 3𝑦) =

1

2
⋅
𝐷′ + 5

−9 − 25
cos(𝑥 + 3𝑦) =

1

2
⋅
𝐷′ + 5

−34
cos(𝑥 + 3𝑦) = 

= −
1

68
(
𝜕

𝜕𝑦
+ 5) cos(𝑥 + 3𝑦) = −

1

68
(
𝜕

𝜕𝑦
(cos(𝑥 + 3𝑦)) + 5 ⋅ cos(𝑥 + 3𝑦)) = 

= −
1

68
(−3 sin(𝑥 + 3𝑦) + 5 cos(𝑥 + 3𝑦)) 

Conclusion, 

𝑃. 𝐼. =
3

68
⋅ sin(𝑥 + 3𝑦) −

5

68
⋅ cos(𝑥 + 3𝑦)  

Then, 

𝑧(𝑥, 𝑦) = 𝐶. 𝐹.+𝑃. 𝐼. = ∑ 𝐴𝑒ℎ𝑥+𝑘𝑦
+∞

ℎ=−∞

+
3

68
⋅ sin(𝑥 + 3𝑦) −

5

68
⋅ cos(𝑥 + 3𝑦) 



{
 
 

 
 𝑧(𝑥, 𝑦) = ∑ 𝐴𝑒ℎ𝑥+𝑘𝑦

+∞

ℎ=−∞

+
3

68
⋅ sin(𝑥 + 3𝑦) −

5

68
⋅ cos(𝑥 + 3𝑦)

𝑘 =
−ℎ2

2 + 3ℎ

 

 

ANSWER: 

{
 
 

 
 𝑧(𝑥, 𝑦) = ∑ 𝐴𝑒ℎ𝑥+𝑘𝑦

+∞

ℎ=−∞

+
3

68
⋅ sin(𝑥 + 3𝑦) −

5

68
⋅ cos(𝑥 + 3𝑦)

𝑘 =
−ℎ2

2 + 3ℎ
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