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Exercise Set  10.3 

Q:1\Use  Broyden 's   method  with  𝐱(𝟎) = 𝟎  to  compute   𝐱(𝟐) = 𝟎  for   each  of  

the  following  nonlinear  system. 

a. 4𝑥1
2 − 20𝑥1 +

1

4
𝑥2

2 + 8 = 0 . 

       
1

2
𝑥1𝑥2

2 + 2𝑥1 − 5𝑥2 + 8 = 0 . 

A.a\ 

 

 ans = 
The solution is 
X = 
    0.4778 
    1.9274 
--------------------------------------------------------------------------------------------------------------------------- 

c.  3𝑥1 − cos 𝑥2𝑥3 −
1

2
= 0 . 

     4𝑥1
2 − 625𝑥2

2 + 2𝑥2 − 1 = 0 . 

     𝑒−𝑥1𝑥2 + 20𝑥3 +
10𝜋−3

3
= 0 . 

 



ans = 
The solution is 
X = 
    0.5002 
   -1.0803 
   -0.5238 

 
Q:3\Use   Broyden's  method  to find  a  solution  to  the  following  nonlinear  

system. Iterate  until  𝒙(𝒌) − 𝒙(𝒌−𝟏) 
∞

< 𝟏𝟎−𝟔. 

 

a. 𝟑𝒙𝟏
𝟐 − 𝒙𝟐

𝟐 = 𝟎 . 

          𝟑𝒙𝟏𝒙𝟐
𝟐 − 𝒙𝟏

𝟑 − 𝟏 = 𝟎 . 

         Use 𝒙(𝟎) = (𝟏 , 𝟏)𝒕. 
 
 
 
   A.a\ 

 
ans = 
The solution is 
X = 
    0.5 
   0.86603  ,2.66 
 
 



  c.   𝒙𝟏
𝟑 + 𝒙𝟏

𝟐𝒙𝟐 − 𝒙𝟏𝒙𝟑 + 𝟔 = 𝟎  . 
        𝒆𝒙𝟏 + 𝒆𝒙𝟐 − 𝒙𝟑 = 𝟎 .      

         𝒙𝟐
𝟐 − 𝟐𝒙𝟏𝒙𝟑 = 𝟒 .    

    Use  𝒙(𝟎) = (−𝟏 ,−𝟐 , 𝟏)𝒕. 
 

 

 
ans = 
The solution is 
X = 
   -1.4560 
   -1.6642 
    0.4225 

 

 



Q:4\Use  Broyden's  method  to  approximate  solutions  to  the  following  

nonlinear  systems. Iterate  until    𝒙(𝒌) − 𝒙(𝒌−𝟏) 
∞

< 𝟏𝟎−𝟔 . 

 
a. 𝒙𝟏 𝟏 − 𝒙𝟏 + 𝟒𝒙𝟐 = 𝟏𝟐   

           (𝒙𝟏 − 𝟐)𝟐 + (𝟐𝒙𝟐 − 𝟑)𝟐 = 𝟐𝟓 . 
      

 

 



   c.  𝟏𝟓𝒙𝟏 + 𝒙𝟐
𝟐 − 𝟒𝒙𝟑 = 𝟏𝟑 . 

          𝒙𝟏
𝟐 + 𝟏𝟎𝒙𝟐 − 𝒙𝟑 = 𝟏𝟏 . 

          𝒙𝟐
𝟑 − 𝟐𝟓𝒙𝟑 = −𝟐𝟐  . 

 
  A.c\ 

 

 

ans = 
The solution is 
X = 
    1.0364 
    1.0857 ,   0.9312 



d. 𝟏𝟎𝒙𝟏 − 𝟐𝒙𝟐
𝟐 + 𝒙𝟐 − 𝟐𝒙𝟑 − 𝟓 = 𝟎 . 

      𝟖𝒙𝟐
𝟐 + 𝟒𝒙𝟑

𝟐 − 𝟗 = 𝟎 . 
      𝟖𝒙𝟐𝒙𝟑 + 𝟒 = 𝟎 . 
  A.d\ 

 

 

 

 



6.𝟒𝒙𝟏 − 𝒙𝟐 + 𝒙𝟑 = 𝒙𝟏𝒙𝟒 . 

   −𝒙𝟏 + 𝟑𝒙𝟐 − 𝟐𝒙𝟑 = 𝒙𝟐𝒙𝟒. 
   𝒙𝟏 − 𝟐𝒙𝟐 + 𝟑𝒙𝟑 = 𝒙𝟑𝒙𝟒. 

      𝒙𝟏
𝟐 + 𝒙𝟐 

𝟐 +   𝒙𝟑
𝟐 = 𝟏 . 

       
 

 



 

 



6.𝟒 − 𝒙𝟏 + 𝒙𝟐 − 𝒙𝟑 = 𝒙𝟏𝒙𝟒 . 

   +𝒙𝟏 − 𝟑𝒙𝟐 + 𝟐𝒙𝟑 = 𝒙𝟐𝒙𝟒. 
   −𝒙𝟏 + 𝟐𝒙𝟐 − 𝟑𝒙𝟑 = 𝒙𝟑𝒙𝟒. 

      −𝒙𝟏
𝟐 − 𝒙𝟐 

𝟐 − 𝒙𝟑
𝟐 = 𝟏 . 

       

 

 


