King Saud University
Mathematics Department

Math-254 (Second Semester, 1437-1438) Second Mid Term Exam
FULL MARKS: 25 TIME 90 mins
Q 1[3

Use simple Gauss elimination method to find values of « for which the following system is
consistent

|
Y

T, + 2z — 3x3
3z, - =z + 5x3
ar; + 22 + (@’-14)13 = a+2

Also write the solution for a = 1.
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Q 2[5]
Discuss the conditioning of the linear system
=2 + —l-n: 1%
Ao psE Rg
.
§.’121 ol sz = ﬁ

If X* = [0.142,—0.166]7 is an approximate solution of the system, then estimate the relative
€error.

Q 3fs)

For what values of b the following matrix is singular using Crout’s method
2 -4 b
2 4 3
4 -2 5

Q 4s)

Find the values of a such that the convergence of Jacobi method for the following system is
guaranteed

2x; + ars + arz = 1
ary + 2z + azz = -1
ary, + axry + 2z3 = 1.

If a =1 and X° = [-1,2,3]T then compute the number of iterations needed to get accuracy
within 10~4.

Q 5[5]

Use the quadratic Lagrange interpolating polynomial by selecting the best points form z =
1.7,1.8, 1.9, 2.1, 2.3, 2.4, 3.1, 4.2 amek 757 5.9 on the function f(z) = v/2z + 1 to estimate V5.
Also compute the error bound and absolute error.
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