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Linear second order homogenous equation with 4.

-:constant coefficient 

                

 

∴homogenous of f(x)=0 

order first degree) second(=2   For n 

𝒅𝟐𝒚

𝒅𝒙𝟐 + 𝒂𝟏
𝒅𝒚

𝒅𝒙
+ 𝒂𝟐𝒚 = 𝟎(𝒈𝒆𝒏𝒆𝒓𝒂𝒍 𝒇𝒐𝒓𝒎)oa 

�̿� + �̅� + 𝒚 = 𝟎 

(𝑫𝟐+D+2)Y=0 

(𝒓𝟐+r+2) =0 

Have there are three cases 

1.real roots 

=r2=r1r 

𝒆𝒓𝒙 + 𝒄𝟐 𝒙𝒆𝒓𝒙)(𝒈𝒆𝒏𝒆𝒓𝒂𝒍 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏)1y=(c 

 2r≠1r2.if    

𝒆𝒓𝟏𝒙 + 𝒄𝟐 𝒆𝒓𝟐𝒙)(𝒈𝒆𝒏𝒆𝒓𝒂𝒍 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏)1y=(c 
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are complex number 2r&12.if   r 

𝒚 = 𝒆𝜶𝒙[𝒄𝟏 𝒄𝒐𝒔 𝜷𝒙 + 𝒄𝟐 𝒔𝒊𝒏 𝜷𝒙] 

𝜶 = 𝒕𝒉𝒆 𝒓𝒆𝒂𝒍 𝒑𝒂𝒓𝒕    &     𝜷 = 𝐓𝐡𝐞 𝐢𝐦𝐚𝐠𝐢𝐧𝐚𝐫𝐲 𝐩𝐚𝐫𝐭 

 

Example 1// Solve the equation  

𝒅𝟐𝒚

𝒅𝒙𝟐
+

𝒅𝒚

𝒅𝒙
− 𝟐𝒚 = 𝟎 

Solution/ 

(𝑫𝟐+D-2)y=0 

 → (𝒓𝟐+r-2) =0 

  (r+2)(r-1)=0 

)2r≠1(r=122  & r-=1r 

𝒆𝒓𝟏𝒙 + 𝒄𝟐 𝒆𝒓𝟐𝒙) = (𝒄𝟏𝒆−𝟐𝒙 + 𝒄𝟐 𝒆𝟏𝒙)1y=(c 

Example 2// Solve          �̿�+4�̅�+4y=0 

Solution /  

(𝑫𝟐+4D+4)y=0 
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 → (𝒓𝟐+4r+4) =0 

  (r+2)(r+2)=0 

)2r=1(r      2-=22  & r-=1r 

 𝒆𝒓𝒙 + 𝒄𝟐 𝒙𝒆𝒓𝒙) = (𝒄𝟏𝒆−𝟐𝒙 + 𝒄𝟐 𝒙𝒆−𝟐𝒙)1y=(c

  

 Example 3// Solve          
𝒅𝟐𝒚

𝒅𝒙𝟐 + 𝒘𝟐𝒚 = 𝟎 

Solution /  

(𝑫𝟐+𝒘𝟐)y=0 

→ 𝒓𝟐 = −𝒘𝟐 → 𝒓 = 𝒊𝒘  (𝒓𝟐+𝒘𝟐) =0 

𝜶 = 𝟎    &     𝜷 = 𝒘 

𝒚 = 𝒆𝜶𝒙[𝒄𝟏 𝒄𝒐𝒔 𝜷𝒙 + 𝒄𝟐 𝒔𝒊𝒏 𝜷𝒙] 

𝒚 = 𝒆𝟎𝒙[𝒄𝟏 𝒄𝒐𝒔 𝒘𝒙 + 𝒄𝟐 𝒔𝒊𝒏 𝒘𝒙] 

Example 4// Solve          �̿�+�̅�+y=0 

Solution /  

(𝑫𝟐+D+1)y=0 

→ (𝒓𝟐+r+1) =0 
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𝑟 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
=

−1 ± √1 − 4 ∗ 1 ∗ 1

2 ∗ 1
=

−1 ± √−3

2
=

−𝟏 ± 𝒊√𝟑

𝟐
 

𝜶 =
−𝟏

𝟐
    &     𝜷 =

√𝟑

𝟐
 

𝒚 = 𝒆𝜶𝒙[𝒄𝟏 𝒄𝒐𝒔 𝜷𝒙 + 𝒄𝟐 𝒔𝒊𝒏 𝜷𝒙] 

𝒚 = 𝒆
−𝟏
𝟐

𝒙[𝒄𝟏 𝒄𝒐𝒔 
√𝟑

𝟐
𝒙 + 𝒄𝟐 𝒔𝒊𝒏 

√𝟑

𝟐
𝒙] 

  


