
 

E-mail: mohammed.ali.saihood@uomus.edu.iq 

 

تحليلاث هندسيه وعدديه اسن المادة :  

أ. م. د محمد علي صيهىد اسن التدريسي :  

الثالثه المرحلت :  

2024-2023 السنت الدراسيت :  

 Numerical Method :عنىان المحاضرة

 

 

   

 

 

 

Contents: 

1. Solution of Nonlinear Equation 

2. Numerical Integration 

3. Numerical Solution of Ordinary Differential Equation 

4. Interpolation Polynomials 

5. Numerical Differentiation 

References: 

1. Henrici, P., (1964), "Element of Numerical Analysis" 

2. Williams, P.W., (1978), " Numerical Computational" 

3. Cheney, W., and Kincaid (1980), "Numerical Mathematics and Computing" 

 
1. Solution of Nonlinear Equation 

 .نُغاسٔرمٕحاَ دَال مثهثٕح اَ اسٕح اَ  (X)ل قُِ مخرهفحعهّ  انرٓ ذحرُْانمعادنح  ٌٓ :انلاخطٕحانمعادنح 

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 

intersect it with the x-axis). 

 (xٔعىٓ أجاد جزَسٌا )وقاط ذقاطعٍا مع محمُس  :انمعادنححم 
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There are several methods to solution of nonlinear equations, its: 

 

 :، مىٍا انلاخطٕح انمعادلاخٌىانك عذج طشق نحم 

 

 Method: Iterative Simple 1.1طريقت التكرار البسيطت 

 

 َٔمكه ذطثٕقٍا عهّ انمسائم راخ انصٕغ انمخرهفح َأسهُب انحم فٓ ٌزي الاسرخذاو ُنحذمراص ٌزي انطشٔقح تسٍ

 :كالاذٓانطشٔقح ٌُ 
 

 حٕث ان  xi+1=g(xi)ٔجة إعادج كراترٍا تانشكم انرانٓ   f(x)=0 تانصٕغارا كاود نذٔىا معادنح  1.

g(xi)  تعذ وقم ال الأصهٕحنمعادنح اٌُ انمرثقٓ مه(x)  اٖخشانّ انطشف. 

For Example: 𝒚 = 𝒙𝟑 − 𝒙 + 𝟑 
 

𝑥3 − 𝑥 + 3 = 0 → 𝑥 = 𝑥3 + 3 
 

𝑥𝑖+1 = 𝑥𝑖 
3 + 3 → 𝑔(𝑥𝑖) = 𝑥𝑖 

3 + 3 

عُض قٕمح ال  2. ox  انثذائٕح تانصٕغح ig x َاحسة قٕمح  1x. 

قاسن قٕمح  -3 1x مع  0x  قٕمح  فارا كان انفشق تٕىٍما صغٕشا جذا َضمه انذقح انمطهُتح فرُقف، َتعكسً عُض  1x 

 تانصٕغح  ig x  انّ ان ٔكُن انفشق تٕه ix َ 1ix    .ضمه انذقح انمطهُتح 
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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 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 32 7 2y x x   , use 
0 1x  as 

an initial value and 4-digits as accuracy? 
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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 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 


