King Fahd University of Petroleum & Minerals
Department of Mathematics & Statistics
Math 321 Final Exam (172)

Time Allowed: 180 Minutes (V1)
N ame: 2 -y} ID#
Instructor: Q = y Sec #: Serial #:

e Mobiles are not allowed in thié exam.

o Answers should be neat, clear, and legible with all clear steps.

e Write your final answers in four decimal places
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Q1 (a) Find the LU factorization of the matrix A = ? '3 _21 g ; (10 pts)
ol e B (R |
(b) Solve the system LUz = b, where z = (r1,%2,73,24) and b = (0,3,4,2). (5 pts)
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Q2 Find the first two iterations of the Gauss-Seidel method for the following linear system

using (@ = (0,0,0)

3z, — T3+ z3=1
3z, +6z3+223=0 (13 pts)
3z, 4+ 3z, +Tz3 =4
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Q3 (a) Use centered-difference formulas with A = 0.2 for the frst and second denivatives to
write the finite difference equations for the BVP: ¥ ’ (12 pts)
Ft-dyf—dy—dr+3: 0< <1, 5(0)=2 y(1)=1

(b) Rewrite the system of cquations in Part (a) in matrix form. (3 pts)
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Q4 Consider the following set of data {(1,1),(2,1.5),(3,1.75), (4,2), (5.25)}. Use the least
square approach to write the system of linear equations to compute the constants a,, a;

and a; such that y = ag + a,z + a;x? is the least square polynomial of degree 2 for the data.

(Do not solve the system). (15 pts)
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Q5 Write a Matlab code that does the following:

(a) Determine the linear least square polynomial for the a set of data of the form (6 pts)

{(z1, 1), (z2, 32), (T3, ys), (24, ya), (5, Y5), (s, ¥s)}-

(b) Plot the set of data and its linear fit in the same figure window. (4 pts)
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Q6 Write a Matlab code to approximate the solution of the initial value problem
y =t"%(sin(2t) — 2ty), 1<t<2,
y(1) =2
using Euler method with h = 0.2.

Also include the commands to plot the numerical solution and the exact solution
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in the same windo (10 pts)
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