King Fahd University of Petroleum & Minerals
Department of Mathematics
Math 371
Final Exam (Term 211)

ey

Time: 150 minutes

Marks: 90

Name: ID+#:

Instructor: Sec #: Serial #:

Answers should be neat, clear, and legible.

Show all steps.

Cell Phones and any Electronic Devices are NOT allowed.

Use of Calculator is allowed.

Question # Marks Maximum Marks
1 10
2 10
3 10
4 10
3 12
6 10
T 10
8 8
9 10
Total 90
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Q#1 [10 points| Use secant method p,, = pp_1 — to find solution of
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accurate to 1072 using py = 0.5 and p; = 1.0 (Use 4 decimal places in calculations).
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Q#2 [10 points] Suppose f(0) =1, f(0.5) = 2.5, f(1) = B, £(0.25) = 4, and f(0.75) = a.

Find a and 3 if the Composite Trapezoidal rule and Composite Simpson’s rule give the value
1.75 for

i '1f($)dx.
E_‘:_(" Gu‘t/é-n: /0
f{t)):] -f—(v-l’i): {1’ f(b‘s}w’)’-g/ 'F(D»Tf\'):o(;

f(”: '8 ;):: o-25,

X - c

o = -D/ H. = .05 H :o-S} )(3:0'75, ’)(11:,.
/ / > |
L) =], Fli=" , f0a)=25, )= flogy=p

Compodite Wé?{dﬁa—( Rle :
T8 = D;’g[]+l({1fl'5+a{)—rﬁj @/

é 2—9(1-,3::0' -—————@

Compo ikt Sippbm’s Aot s

{75 - t"l____r? ‘+l(15)1—(‘f(ﬁ+°{’>+ﬁ
> ) ©,
Slig 8@ =5 «=-%, p=) ©

.
e



MATH 371 FINAL EXAM (Term 211)

Page 4 of 10

Q+#3 [10 points] For a function f, the forward-divided difference are givén by

Find the value of ¢; + cs.
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Q#4 [10 points] Use the Runge-Kutta method of order four to approximate y(0.6) to the
following initial-value problem with N = 3:
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Q+#5 [12 points] Find the permutation matrix P such that PA can be factored into LU factor-

1 1 0 1
ization. That is, obtain factorization in the form A = (P*L)U, where A = |: 2 1 -11 ] )
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Q#6 [10 points] Use Gaussian elimination with partial pivoting to solve the system
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Q#7 [10 points] Find the first two iterations of the Gauss-Seidel method for the following
linear system using x(© = (1,1, 1)
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Q#8 [8 points] Use the finite difference method to approximate the solution of the boundary-
value problem

1
y" — 4y = 4z, y(0) =0, y(1) =0, with h = T
Write the system Aw = b (DO NOT Solve the system).
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Q#9 [10 points] Write a MATLAB code using the following Algorithm (Euler’s method) to
solve the initial-value problem

Y+2y=te*, 0<t<1, y(0)=0 with h=0.1.

To approimate th solutionf the initi -vaiue prle

y’=f(t,y), ast<b, y(a)za,
at (N + 1) equally spaced numbers in the interval [a, b]:
INPUT endpoints a, b; integer N; initial condition «.
OUTPUT approximation w to y at the (N + 1) values of ¢.
Stepi1 Seth=(b—a)/N; t=a; w=o;
OUTPUT (¢, w).

Step2 Fori=1,2,...,Ndo Steps 3, 4.

Step 3 Set w = w + Af(t, w); (Compute w;.)

= a-+ ih. (Compute t;.)

Step 4 OUTPUT (¢, w).
Step 5 STOP.
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Formula Sheet for Final Exam

Three-Point Endpoint Formula:

J' 2
£1050) = 55 (=37 60)+ 47 o + 1) = Fr0-+ 2] + =1,

Trapezoidal Rule:

" h e
f £00 de = SL£00) + £ — 5@

Three-Point Midpoint Formula:

i i
F10) = 5 F o +1) = fxo— )] = %f"'csi ).

Simpson’s Rule:

f ; Fl) dy = g[f(xo} +a4f W)+ f)] - %f“”(’s’)-
£ ]

Composite Trapezoidal Rule:

D, i h s b—a 5.,
j; FO) dx = g [f(ﬂ) +2§ Fl)+ .f(b):| i £ ().

Runge-Kutta Order Four
Wy = o,

ky = hf(ti. wi),
ky=hf (I,- +'}—1.t,|'.ij + lk;)

2 2

Composite Simpson’s Rule:

]
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b wf2-1 ni2 i
L F@dv=3 | f@+2 30 S0 +43 flam + F0) | = <o F ).

B
ka=hf (:;+;*.wi+-;k‘z).

ks = hf(tirowi + k3).

1
Wis = wj + g(ffi + 2k3 + 2ks + kg).

foreachi=0,1,...,N-1

Euler’s method

Uy =a,

Wiy = w; + hf (G w), foreachi=0,1.....N—1.

Linear Finite-Difference Method
Y =p@)y +q@)HrE),

Jacobi’s Method

1 g :
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y(a@) =a,y(b) =B

The Gauss-Seidel Method
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