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3.3 Runge-Kutta Method 

 

 الرابعة المرتبة ذات الصيغة أشهرها من صيغ عدة لها وتوجد السابقة الطرق من دقة أكثر الطريقة هذه تعتبر

 : العام نونلقاا يكون والتي
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where: 
 

𝑘1 = ℎ ∙ 𝑓(𝑥𝑖 , 𝑦𝑖) 
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      𝑓(𝑥, 𝑦) = 𝑦  

Example (3): Find the solution of differential equation by using Runge-Kutta 

𝒅𝒚 
𝐌𝐞𝐭𝐡𝐨𝐝 𝐚𝐭 𝒙 = 𝟎. 𝟏, 

 

Solve: 

 
 

𝒅𝒙 
= 𝒚  = 𝒙 + 𝒚, 𝐮𝐬𝐞 𝒚(𝟎) = 𝟏, 𝒉 = 𝟎. 𝟏. 

1 
𝑦𝑖+1 = 𝑦𝑖 + 

6 
(𝑘1 + 2𝑘2 + 2𝑘3 + 𝑘4) 

𝐹𝑜𝑟 𝑖 = 0: 𝑥𝑜 = 0, 𝑦𝑜 = 1, ℎ = 0.1 

1 
𝑦1 = 𝑦𝑜 + 

6 
(𝑘1 + 2𝑘2 + 2𝑘3 + 𝑘4) 

𝑓(𝑥, 𝑦) = 𝑦  = 𝑥 + 𝑦 
 

𝑘1 = ℎ ∙ 𝑓(𝑥𝑜 , 𝑦𝑜) = ℎ ∙ 𝑓(0 , 1) = 0.1 × (0 + 1) = 0.1 
 
 
 

i 𝒙𝒊 𝒚𝒊 (𝑵𝒖𝒎.) 

0 0 1 

1 0.1 1.11034 
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=0.1*(0.05+1.05)=0.11 
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=0.1*(0.05+1.055)=0.1105 

 34 0 0
. ,k h f x h y k   =  4

. 0 0.1,1 0.1105k h f    

=0.1*(0.1+1.155)=0.12105 
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Example (4): By using Runge-Kutta Method, solve the differential equation 

at 𝒙 = 𝟏. 𝟐, 𝒚  = 𝒙 𝒆(𝒚−𝒙
𝟐), 𝐮𝐬𝐞 𝒚(𝟏) = 𝟐, 𝒉 = 𝟎. 𝟐. Answer up to 3 decimal. 

Solve: 

i 𝒙𝒊 𝒚𝒊 

0 1 2 

1 1.2 2.661 
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For i=0, x0=1 ,y0=2 , h=0.2 
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=  22.272 1.1
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 22.318 1.1

2
0.2*1.1* 0.666ek


  

 34 0 0
. ,k h f x h y k   =  4

. 1 0.2,2 0.666k h f    

 22.666 1.2

2
0.2*1.2* 0.818ek
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Problem: 

 
1. By using Runge-Kutta Method, solve the differential equation at 𝒙 = 

𝟎. 𝟖, 𝒚  = 𝟏. 𝟑𝒆−𝒙 − 𝟐𝒚, 𝐮𝐬𝐞 𝒚(𝟎) = 𝟓,   𝒉 = 𝟎. 𝟒. Answer up to 3 decimal. 

2. Find the solution of differential equation 𝒚  = 
𝒙−𝒚 

at 𝒙 = 𝟎. 𝟐 , 𝐮𝐬𝐞 𝒚(𝟎) = 
𝟐 

𝟏, 𝒉 = 𝟎. 𝟏, by using Runge-Kutta Method. 

3. Find the solution of differential equation 𝒚  = −𝟐𝒙 − 𝒚 at 𝒙 = 𝟎. 𝟒, by using 

Runge-Kutta Method. Use 𝒚(𝟎) = −𝟏, 𝒉 = 𝟎. 𝟐. 


