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Solution:- 

i) Required the roots of  𝑓 𝑥 = 8 sin 𝑥 𝑒−𝑥 − 1; 

𝑢𝑠𝑖𝑛𝑔 𝑁𝑒𝑤𝑡𝑜𝑛 𝑅𝑎𝑝𝑕𝑠𝑜𝑛 𝑀𝑒𝑡𝑕𝑜𝑑 (𝑡𝑕𝑟𝑒𝑒 𝑖𝑡𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠 𝑥𝑖 = 0.3) 

Using the iteration with 𝑥𝑖 = 0.3 and using the following equation;  𝒙𝒊+𝟏 = 𝒙𝒊 −
𝒇(𝒙𝒊)

𝒇′ (𝒙𝒊)
  

𝑓 ′ 𝑥 = 8𝑐𝑜𝑠 𝑥 𝑒−𝑥 + 8 sin 𝑥 𝑒−𝑥   

 𝒙𝟏 = 𝟎. 𝟑 −
𝟎. 𝟕𝟓𝟏𝟒

𝟕. 𝟒𝟏𝟑𝟐
= 𝟎. 𝟏𝟗𝟖𝟔 

 𝒙𝟐 = 𝟎. 𝟏𝟗𝟖𝟔 −
𝟎. 𝟐𝟗𝟒

𝟕. 𝟕𝟐𝟒𝟐
= 𝟎. 𝟏𝟔𝟎𝟔 

 𝒙𝟑 = 𝟎. 𝟏𝟔𝟎𝟔 −
𝟎. 𝟎𝟖𝟗𝟓

𝟕. 𝟖𝟏𝟓
= 𝟎. 𝟏𝟒𝟗𝟐 

𝑬𝒓𝒓𝒐𝒓 =
𝟎. 𝟏𝟔𝟎𝟔 − 𝟎. 𝟏𝟒𝟗𝟐

𝟎. 𝟏𝟔𝟎𝟔
= 𝟕. 𝟏 %; 

𝒕𝒉𝒆𝒏 𝒄𝒐𝒏𝒕𝒊𝒏𝒖𝒆 𝒖𝒏𝒕𝒊𝒍 𝒕𝒉𝒆 𝒆𝒓𝒓𝒐𝒓 𝒂𝒔 𝒎𝒆𝒏𝒕𝒊𝒐𝒏𝒆𝒅 𝒂𝒃𝒐𝒗𝒆 𝒊𝒏 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒍𝒆𝒎.  

 

ii) Required the roots of   𝑥 − 4 2 +  𝑦 − 4 2 = 5 

𝑥2 + 𝑦2 = 16; 

To get the initial guess, plot the function together and the intersection points will be the initial 

guess. Fro graphical,x=1.8 and y=3.6.  

Rearranging the equations as  𝑢 𝑥, 𝑦 = 5 −  𝑥 − 4 2 −  𝑦 − 4 2 

𝑣 𝑥, 𝑦 = 16 − 𝑥2 − 𝑦2; 

𝜕𝑢

𝜕𝑥
= −2 𝑥 − 4 = 4.4;

𝜕𝑢

𝜕𝑦
= −2 𝑦 − 4 = 0.8; 

𝜕𝑣

𝜕𝑥
= −2𝑥 = −3.6;

𝜕𝑣

𝜕𝑦
= −2𝑦 = −7.2 

The determinant of Jacobian is 4.4 −7.2 − 0.8 ∗ −3.6 = −28.8 

The functions at the initial guess are: 𝑢 1.8,3.6 = 0 

𝑣 1.8,3.6 = −0.2 

6.10 [textbook page 158]. 
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Using the equation 6.21 in the textbook ;  

𝑥 = 1.8 −
0 −  −0.2 ∗ 0.8

−28.8
= 1.80556;   𝑦 = 3.6—

0.2 ∗ 4.4 − 0

−28.8
= 3.56944 

And continue the same way up to the number of iteration required to get the error less than 

0.5%.  

 𝒙 = 𝟏. 𝟖𝟎𝟓𝟖𝟐𝟗; 𝒚 = 𝟑. 𝟓𝟔𝟗𝟏𝟕𝟏 
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From the textbook, Problem # 9.11,  

−3𝑥2 + 7𝑥3 = 2;     𝑥1 + 2𝑥2 − 𝑥3 = 3;       5𝑥1 − 2𝑥2 = 2  

 𝐴  𝑥 =  𝑏  

⇒  

 
0 −3 7
1 2 −1
5 −2 0

  

𝑥1

𝑥2

𝑥3

 =  
2
3
2
  

 
0 −3 7 2
1 2 −1 3
5 −2 0 2

 ⇒ switch the row 2 and one ⇒ 
1 2 −1 3
0 −3 7 2
5 −2 0 2

  

Switch row 2 and 3;     
1 2 −1 3
5 −2 0 2
0 −3 7 2

  

Multiply row 1 by 5/1  ;  

 
5 10 −5 15
5 −2 0 2
0 −3 7 2

  then subtract row 1 from 2  ;    
5 10 −5 15
0 −12 5 −13
0 −3 7 2

 ; 

Multiply row 2 by -3/-12 ; 

 
5 10 −5 15
0 −3 15/12 −39/12
0 −3 7 2

 ; 

 and then subtract row 2 from row 3; 

 
5 10 −5 15
0 −3 15/12 −39/12
0 0 5.75 5.25

 ;   

Now  

Use back substitution to get all 𝑥1, 𝑥2 𝑎𝑛𝑑 𝑥3 as follows: 

𝒙𝟑 = 𝟎. 𝟗𝟏𝟑;  𝒙𝟐 = 𝟏. 𝟒𝟔𝟒;   𝒂𝒏𝒅 𝒙𝟏 = 𝟎. 𝟗𝟖𝟓 . then check the solution by substitution in 

the equations. 

To get the determinant of the   
0 −3 7
1 2 −1
5 −2 0

   𝑚𝑎𝑡𝑟𝑖𝑥; 0 2 ∗ 0 −  −1 ∗ −2  −  −3 ∗

 1 ∗ 0 − 5 ∗ −1 + 7 ∗  1 ∗ −2 − 2 ∗ 5 = 0 + 15 − 84 = 𝟔𝟗  

 

9.11 
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3. Determine the inverse of matrix A (given in textbook Problem 10.12 page 294, and 

calculate its three matrix norms  𝐴 1,  𝐴 𝑒 ,  𝐴 ∞  .  

 

Solution:- 

From the problem ;  𝐴 =  
−6 −2 5
8 1.1 −2.5

−3 −1 10.3
  ; 𝑡𝑕𝑒 𝒊𝒏𝒗𝒆𝒓𝒔𝒆 𝒊𝒔   

 

0.120431 0.212766 -0.00682 

-1.02155 -0.6383 0.340971 

-0.0641 0 0.128205 

 

To scale the matrix,  Divide first row by -6, and second row by 8 and third row by 10.3  

The scaled matrix will be;   
1 0.3333 −0.83333
1 0.1375 −0.3125

−0.291 −0.0971 1
  

 𝐴 𝑒 =   𝑎𝑖𝑗
2

𝑖=1,𝑗=1

 =   𝑎11
2 + 𝑎12

2 + 𝑎13
2 +. . ) = 𝟐. 𝟎𝟎𝟒  𝑨𝒏𝒔.  

 

 𝐴 1 = 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑜𝑓 𝑡𝑕𝑒 𝑠𝑢𝑚𝑚𝑎𝑡𝑖𝑜𝑛 𝑜𝑓𝑎𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑒𝑎𝑐𝑕 𝑐𝑜𝑙𝑢𝑚𝑛 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠

= 𝟐. 𝟐𝟗𝟏    𝑨𝒏𝒔.   

 

 𝐴 ∞ = 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑜𝑓 𝑡𝑕𝑒 𝑠𝑢𝑚𝑚𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑒𝑎𝑐𝑕 𝑟𝑜𝑤 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 = 𝟐. 𝟏𝟔𝟔𝟔    Ans. 
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4. Compute the condition number for the matrix given in text book problem 10.11. Also, 

check if the matrix is ill-conditioned or not. Then if it is ill-conditioned specify the 

number of significant digits that will be lost due to ill-conditioning. 

Solution:- 

  𝐴 =  

0.125 0.25 0.5 1
0.015625 0.625 0.25 1
0.00463 0.02777 0.16667 1

0.001953 0.015625 0.125 1

  

 

Using the row sum,  

First row = 1.875; second row=1.890625; third row =1.19907; and fourth row=1.142578 

 𝐴 ∞ = 1.890625 

The matrix inverse is computed using excel as follows: 

 𝐴 −1 =  

10.233 −2.2339 −85.3872 77.388
−0.1008 1.767 −4.3949 2.7283
−0.6280 −0.3716 30.7645 −29.765
0.0601 0.0232 −3.6101 4.5268

  

 

 𝐴−1 ∞ = 175.242 

Then the condition is computed as follows: 

Cond(A)=  𝐴 ∞ ∗  𝐴−1 ∞ = 331.32 

Because of the inverse has elements more than 1, it is ill conditioned. 

To get the digits lost by the ill condition,  

Log(331.32)=2.52 

So, three digits will be lost.  

 

 

 

 

 


