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1. Solution of Nonlinear Equation 

For Example: 
 

𝑦 = 𝑥 − 𝑒𝑥 

𝑦 = cos 𝑥 − ln 𝑥 

𝑦 = 𝑥4 − 3𝑥3 + 𝑥 − 2 

The Solution of Nonlinear Equation : means finding its roots (points that intersected 

with the x-axis). 
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    There are several methods to solution of nonlinear equations, its:  

 

1.1 Simple Iterative Method : ةطريق التكرار البسيط  

For Example: 𝒚 = 𝒙𝟑 − 𝒙 + 𝟑 

𝑥3 − 𝑥 + 3 = 0 → 𝑥 = 𝑥3 + 3 

𝑥𝑖+1 = 𝑥𝑖3 + 3 → 𝑔(𝑥𝑖) = 𝑥𝑖3 + 3 
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Example (1): Find the root of the following equation 𝒚 = 𝒆−𝒙 − 𝒙, use 𝒙𝒐 = 𝟎 

as an initial value and 4-digits as 

accuracy? 

Solve: 

 

𝑦 = 𝑒−𝑥 − 𝑥 

𝑒−𝑥 − 𝑥 = 0 → 𝑥 = 𝑒−𝑥 
 

𝑥𝑖+1 = 𝑒−𝑥𝑖 → 𝑥1 = 𝑒−𝑥𝑜 

 

𝑥1 = 𝑒−0 = 1 → 0 ≠ 1 

𝑥2 = 𝑒−1 = 0.3679 → 1 ≠ 0.3679 

𝑥3 = 𝑒−0.3679 = 0.6921 → 0.3679 ≠ 0.6921 

….. continuous 

∴ 𝑟 = 0.5671 

𝒊  𝒙𝒊+𝟏 

  

0.3679 
 

 0.3679 0.6921 
 

 0.6921 0.5005 
 

 0.5005 0.6062 
 

 0.6062 0.5454 
 

 0.5454 0.5796 

…… ………… …………. 

14 0.5671 0.5671 
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Example (2): Find the root of the following equation y  2x
3
  7x  2 , use 

an initial value and 4-digits as accuracy? 

x0  1as 

 

 

 

y  2x
3
  7x  2 

3 

 
2x

3
  2 

2x  7x  2  0  x  
7 

x  
 2 x

3
 1 

x  
2 x

3
 1 

i1 
7 

i 

. ........ continuous 

 r  0.2929 

 

 

 

 

 

 

H.W: Find the root of the following equation by using Simple Iterative Method: 
 

𝟏) 𝒇(𝒙) = 𝒙 − 𝐜𝐨𝐬 𝒙, 𝒙𝒐 = 𝟎, 𝑨𝒏𝒔. : 𝒓 = 𝟎. 𝟕𝟑𝟗 

𝟐) 𝒙𝟐 − 𝟒 = 𝐥𝐧 𝒙, 𝒙𝒐 = 𝟏, 𝑨𝒏𝒔. : 𝒓 = 𝟐. 𝟏𝟖𝟔𝟖 
 

𝟑) 𝟐𝒙𝟓 − 𝟐𝒙 − 𝟏 = 𝟎, 𝒙𝒐 = 𝟎, 𝑨𝒏𝒔. : 𝒓 = −𝟎. 𝟓𝟓𝟎𝟓 

𝟒) 𝟒𝒙 = 𝒆𝒙, 𝒙𝒐 = 𝟎, 𝑨𝒏𝒔. : 𝒓 = 𝟎. 𝟑𝟓𝟕𝟑 

𝒊  𝒙𝒊+𝟏 

0 1 0.5714 

1 0.5714 0.3390 

2 0.3390 0.2968 

3 0.2968 0.2932 

4 0.2932 0.2929 

5 0.2929 0.2929 
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