
King Saud University: 
Second Midterm Exam 

Question 1: 

Math. Dept. M-254 
Time: 90 mins. 

Semester I 1437-1438 H 
Max. Marks: 25 

(5 + 5 + 5 + 5 + 5) 

( Q 1:) Solve the following nonlinear system 

0.1x2 + 0.1y2 -0.8 

0.1x + 0.1xy -0.8 

us1ng ewton:s method, starting with (x 0 , y0 )T = (0.5 , 0.5)T, find (xlJ y1 )T . 

(Q2:) Solve the following linear system using the Gaussian elimination with the partial 
pivoting. 

XI + 3x2 X3 4 
5xl 2x2 X3 - 2 
2xl + 2x2 + X3 9 

(Q3:) Use LU-factorization method with Doolittle's method (lii = 1) to find values of 
a for which the following linear system has unique solution and infinitely many 
solutions. Write down the solut ion for both cases . 

x1 + 0.5x2 + ax3 0.5 
2xl 3x2 + X3 -1 

- x1 1.5x2 + 2.5x3 -1 

( Q4:) Rearrange the given linear system such that the convergence of the J acobi method 
is guaranteed. 

x1 + 6x2 3x3 4 
2xl + 2x2 + 6x3 7 
5x1 + 2x2 X3 6 

Use the J acobi method to find the first two iterations, using the initial approxima­
tion x(o) = (0, 0, o] r. Compute an error bound for t he approximation. 

(Q5:) Find the condition number of the following matrix (for n = 2,3, . . . ) 

If n = 2 and x * = [- 1.99, 2.99]T be the approximate solution of the linear system 
Ax = (1, - 0.5]r , then find the relative error. 
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