
• Roots of Equations, Bracketing Methods, Open Methods  [1-6]  

 

 

 

 

 

 

 

 

 

1 

𝑥𝑟 = 𝑥𝑢 −
𝑓 𝑥𝑢   𝑥𝑙−𝑥𝑢  

𝑓 𝑥𝑙 −𝑓 𝑥𝑢  
  

 

𝑓 𝑥𝑙 𝑓 𝑥𝑟 <0     𝑥𝑟 = 𝑥𝑢  

 

𝑓 𝑥𝑙 𝑓 𝑥𝑟 >0     𝑥𝑟 = 𝑥𝑙  

 

𝑓 𝑥𝑙 𝑓 𝑥𝑟 = 0     𝑥𝑟 = 𝑥𝑟  

 

𝜀𝑎 =  
𝑥𝑟

𝑛𝑒𝑤 −𝑥𝑟
𝑜𝑙𝑑

𝑥𝑟
𝑛𝑒𝑤  100%  

 

𝜀𝑡 =  
𝑥𝑡𝑟𝑢𝑒 −𝑥𝑟

𝑛𝑒𝑤

𝑥𝑡𝑟𝑢𝑒
 100%  
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The false position method: 

 

𝑥𝑟 = 𝑥𝑢 −
𝑓 𝑥𝑢  𝑥𝑙 − 𝑥𝑢 

𝑓 𝑥𝑙 − 𝑓 𝑥𝑢 
 

 

First iteration:  

𝑓 𝑐 =
667.38

𝑐
 1 − 𝑒−0.146843 𝑐 − 40 

𝑥𝑙 = 12      𝑓 𝑥𝑙 = 6.0699 

   𝑥𝑢 = 16        𝑓 𝑥𝑢  = −2.2688       

 

𝑥𝑟 = 16 −
−2.2688 12 − 16 

6.0699 − 𝑓 −2.2688 
= 14.9113 

 

𝑓 𝑥𝑟 = 𝑓 14.9113 =  
667.38

𝑐
 1 − 𝑒−0.146843 𝑐 − 40 = −0.2543 

 

𝑓 𝑥𝑙 𝑓 𝑥𝑟 = 𝑓 12 𝑓 14.9113 = 6.0699 ∗ (−0.2543) < 0 

 

So; 𝑥𝑟 = 𝑥𝑢  

𝑥𝑙 = 12           𝑓 𝑥𝑙 = 6.0699 

𝑥𝑢 = 14.9113       𝑓 𝑥𝑢  = −0.2543       

𝑥𝑟 = 14.9113 −
−0.2543 12 − 14.9113 

6.0699 −  −0.2543 
= 14.7942 

 

𝜀𝑎 =  
𝑥𝑟

𝑛𝑒𝑤 − 𝑥𝑟
𝑜𝑙𝑑

𝑥𝑟
𝑛𝑒𝑤

 100% 

 

𝜀𝑎 =  
14.7942 − 14.9113

14.7942
 100% = 0.7915 

 

𝜀𝑡 =  
𝑥𝑡𝑟𝑢𝑒 − 𝑥𝑟

𝑛𝑒𝑤

𝑥𝑡𝑟𝑢𝑒

 100% 

 

𝜀𝑡 =  
14.7802 − 14.7942

14.7802
 100% = 0.0947 < 0.5 

Second iteration: 



3 

𝒙𝒊+𝟏 = 𝒙𝒊 −
𝑓 𝑥𝑖 

𝒇′ 𝑥𝑖 
 

 

𝜀𝑎 =  
𝑥𝑟

𝑛𝑒𝑤 − 𝑥𝑟
𝑜𝑙𝑑

𝑥𝑟
𝑛𝑒𝑤

 100% 

The Newton-Raphson method: 

 

 

𝒙𝒊+𝟏 = 𝒙𝒊 −
𝑓 𝑥𝑖 

𝒇′ 𝑥𝑖 
 

 

𝑓 𝑥 = 𝑒−𝑥 − 𝑥 

 

The first derivative of the function is: 

 

𝒇′ 𝑥 = −𝑒−𝑥 − 1 

 

Which can be substituted along with the original function into the Newton-Raphson equation: 

 

𝒙𝒊+𝟏 = 𝒙𝒊 −
𝑒−𝑥 − 𝑥

−𝑒−𝑥 − 1
 

 

Starting with the guess of x0 = 0.5 

 

First iteration: 

𝒙𝒊+𝟏 = 𝟎. 𝟓 −
𝑒−0.5 − 0.5

−𝑒−0.5 − 1
= 𝟎. 𝟓𝟔𝟔𝟑 

 

𝜀𝑎 =  
𝑥𝑟

𝑛𝑒𝑤 − 𝑥𝑟
𝑜𝑙𝑑

𝑥𝑟
𝑛𝑒𝑤

 100% 

 

𝜀𝑎 =  
0.5663 − 0.5

0.5663
 100% = 11.7 

Second iteration: 

 

xi = 0.5663 

𝒙𝒊+𝟏 = 𝟎. 𝟓𝟔𝟔𝟑 −
𝑒−0.5663 − 0.5663

−𝑒−0.5663 − 1
= 𝟎. 𝟓𝟔𝟕𝟏 

 

𝜀𝑎 =  
0.5671 − 0.5663

0.5671
 100% = 0.14 

So; 

 

x = 0.5671 



Inverse Quadratic Interpolation method: 

4 

First iteration: 
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5 
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𝜺𝒕 =  
𝒙𝒕𝒓𝒖𝒆 − 𝒙𝒓

𝒏𝒆𝒘

𝒙𝒕𝒓𝒖𝒆

 𝟏𝟎𝟎% = 𝜺𝒕 =  
𝟎. 𝟓𝟔𝟕𝟏𝟒 − 𝟎. 𝟓𝟔𝟕𝟏

𝟎. 𝟓𝟔𝟕𝟏𝟒
 𝟏𝟎𝟎% = 𝟎. 𝟎𝟎𝟕 % 
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