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2)Homogenous Equation (first order first degree) 

If 𝑓(𝑡𝑥. 𝑡𝑦) = 𝑡𝑛(𝑓(𝑥. 𝑦))𝑖𝑠𝐻𝑜𝑚𝑜𝑔𝑒𝑛𝑜𝑢𝑠 

𝑡> 𝟎 & 𝒓𝒆𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 

(test) EX// 𝒇(𝒙. 𝒚) = 𝒙𝟐 + 𝟑𝒙𝒚 + 𝟒𝒚𝟐 

𝒇(𝒕𝒙. 𝒕𝒚) = 𝒕𝒏(𝒇(𝒙. 𝒚)) → 𝒇(𝒕𝒙. 𝒕𝒚) = 𝒕𝟐𝒙𝟐 + 𝟑𝒕𝟐𝒙𝒚 + 𝟒𝒕𝟐𝒚𝟐 

=𝒕𝟐(𝒙𝟐 + 𝟑𝒙𝒚 + 𝟒𝒚𝟐) = 𝒕𝟐 ∗ 𝒇(𝒙. 𝒚)  𝒊𝒔𝑯𝒐𝒎𝒐𝒈𝒆𝒏𝒐𝒖𝒔 

*
𝒅𝒚

𝒅𝒙
= 𝒇 (

𝒚

𝒙
) 𝒕𝒐 𝒃𝒆𝑯𝒐𝒎𝒐𝒈𝒆𝒏𝒐𝒖𝒔  

Sub in *   Assume 𝒖 =
𝒚

𝒙
→ 𝒚 = 𝒖𝒙 →

𝒅𝒚

𝒅𝒙
= 𝒖 +

𝒅𝒖

𝒅𝒙
 

𝒅𝒚

𝒅𝒙
= 𝒇(𝒖) → 𝒖 + 𝒙

𝒅𝒖

𝒅𝒙
= 𝒇(𝒖) 

(∫
𝒅𝒙

𝒙
+ ∫

𝒅𝒖

𝒖−𝒇(𝒖)
= 𝟎 )  𝑯𝒐𝒎𝒐𝒈𝒆𝒏𝒐𝒖𝒔  

Example// Solve (𝒙𝟐 + 𝒚𝟐)𝒅𝒙 + 𝟐𝒙𝒚𝒅𝒚 = 𝟎 

Solution/ 

test 

(𝒙𝟐 + 𝒚𝟐)𝒅𝒙 + 𝟐𝒙𝒚𝒅𝒚 = 𝟎  →
𝒅𝒚

𝒅𝒙
=

−(𝒙𝟐+𝒚𝟐)

𝟐𝒙𝒚
=

−(𝒕𝟐𝒙𝟐+𝒕𝟐𝒚𝟐)

𝟐𝒕𝒙𝒕𝒚
=

−𝒕𝟐(𝒙𝟐+𝒚𝟐)

𝒕𝟐𝟐𝒙𝒚
 is 𝑯𝒐𝒎𝒐𝒈𝒆𝒏𝒐𝒖𝒔  



Mathematics(II)                                 Al-mustaqbal University Collage 

Dr. Alaa Mohammed Hussein Wais 

2 
 

 ÷ 𝒙𝟐Where u=
𝒚

𝒙
.  

𝒅𝒚

𝒅𝒙
=

−(𝒙𝟐+𝒚𝟐)

𝟐𝒙𝒚
 

𝒅𝒚

𝒅𝒙
=

−(𝟏 + (
𝒚
𝒙

)𝟐

𝟐
𝒚
𝒙

= 𝒇 (
𝒚

𝒙
) = 𝒇(𝒖) 

𝒇(𝒖) =
−(𝟏 + 𝒖𝟐)

𝟐𝒖
 

=(∫
𝒅𝒙

𝒙
+ ∫

𝒅𝒖

𝒖−𝒇(𝒖)
= 𝟎 ) = (∫

𝒅𝒙

𝒙
+ ∫

𝒅𝒖

𝒖−
−(𝟏+𝒖𝟐)

𝟐𝒖

= 𝟎 ) 

= (∫
𝒅𝒙

𝒙
+ ∫

𝟐𝒖𝒅𝒖

𝟏 + 𝟑𝒖𝟐
= 𝟎 ) → 𝒍𝒏|𝒙| +

𝟏

𝟑
𝒍𝒏|𝟏 + 𝟑𝒖𝟐|

= 𝒄 

→ 𝒍𝒏|𝒙| +
𝟏

𝟑
𝒍𝒏 |𝟏 + 𝟑(

𝒚

𝒙
)𝟐| = 𝒄 

Example// Solve 
𝒅𝒚

𝒅𝒙
=

𝒙−𝒚

𝒙+𝒚
 

Solution // 

test 

𝒅𝒚

𝒅𝒙
=

𝒙−𝒚

𝒙+𝒚
=

𝒕𝒙−𝒕𝒚

𝒕𝒙+𝒕𝒚
=

𝒕(𝒙−𝒚)

𝒕(𝒙+𝒚)
𝒊𝒔 𝑯𝒐𝒎𝒐𝒈𝒆𝒏𝒐𝒖𝒔  

÷ 𝒙              Where u=
𝒚

𝒙
.

𝒅𝒚

𝒅𝒙
=

𝒙−𝒚

𝒙+𝒚
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𝒅𝒚

𝒅𝒙
=

𝟏 −
𝒚
𝒙

𝟏 +
𝒚
𝒙

= 𝒇 (
𝒚

𝒙
) = 𝒇(𝒖) 

𝒇(𝒖) =
𝟏 − 𝒖

𝟏 + 𝒖
 

=(∫
𝒅𝒙

𝒙
+ ∫

𝒅𝒖

𝒖−𝒇(𝒖)
= 𝟎 ) = (∫

𝒅𝒙

𝒙
+ ∫

𝒅𝒖

𝒖−
𝟏−𝒖

𝟏+𝒖

= 𝟎 ) 

= (∫
𝒅𝒙

𝒙
+ ∫

(𝟏 + 𝒖)𝒅𝒖

𝒖𝟐 + 𝟐𝒖 − 𝟏
= 𝟎 ) 

→ 𝒍𝒏|𝒙| +
𝟏

𝟐
𝒍𝒏|𝒖𝟐 + 𝟐𝒖 − 𝟏| = 𝒄 

→ 𝒍𝒏|𝒙| +
𝟏

𝟐
𝒍𝒏 |

𝒚𝟐

𝒙𝟐
+ 𝟐

𝒚

𝒙
− 𝟏| = 𝒄 

Example // Solve (𝒙𝒆
𝒚

𝒙 + 𝒚) 𝒅𝒙 − 𝒙 𝒅𝒚 = 𝟎 

 Solution// 

test 

(𝒙𝒆
𝒚

𝒙 + 𝒚) 𝒅𝒙 − 𝒙 𝒅𝒚 = 𝟎  →
𝒅𝒚

𝒅𝒙
=

(𝒙𝒆
𝒚
𝒙+𝒚)

𝒙
=

(𝒕𝒙𝒆
𝒕𝒚
𝒕𝒙+𝒕𝒚)

𝒕𝒙
=

𝒕(𝒙𝒆
𝒚
𝒙+𝒚)

𝒕(𝒙)
 is 𝑯𝒐𝒎𝒐𝒈𝒆𝒏𝒐𝒖𝒔  
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Where u=
𝒚

𝒙
.  

𝒅𝒚

𝒅𝒙
=

(𝒙𝒆
𝒚
𝒙+𝒚)

𝒙
   ÷ 𝒙  

𝒅𝒚

𝒅𝒙
= 𝒆

𝒚
𝒙 +

𝒚

𝒙
= 𝒇 (

𝒚

𝒙
) = 𝒇(𝒖) 

𝒇(𝒖) = 𝒆𝒖 + 𝒖 

=(∫
𝒅𝒙

𝒙
+ ∫

𝒅𝒖

𝒖−𝒇(𝒖)
= 𝟎 ) = (∫

𝒅𝒙

𝒙
+ ∫

𝒅𝒖

𝒖−(𝒆𝒖+𝒖)
= 𝟎 ) 

= (∫
𝒅𝒙

𝒙
+ ∫ −𝒆−𝒖 𝒅𝒖 = 𝟎 ) → 𝒍𝒏|𝒙| + 𝒆−𝒖 = 𝒄 

→ 𝒍𝒏|𝒙| + 𝒆−
𝒚
𝒙 = 𝒄 

 


