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RYERSON UNIVERSITY
DEPARTMENT OF MATHEMATICS
MTH 510 - Numerical Analysis

Midterm Testh- Fall 2012
SOLUTION S

Last Name (print):

First Name (print}: } INORY

Student ID Number: /

Signature: )

Course: o
Course Section Lab day/time Location Instructor
MTH 510 1 Mon 1lam-noon  LIB 393 Dr. llie
MTH 510 2 Mon 8-9am LIB 393 Dr. Hie
MTH 510 3 Tues 1-2pm LIB 393 Dr. llie
MTH 510 4 Tues 3-4pm LIB 393  Dr. Homayouni
MTH 510 5 Mon 3-4pm LIB 393 Dr. Homayouni
MTH 510 6 Fri 2-3pm LIB 393  Dr. Homayouni
MTH 510 7 Tues 2-3pm KHE 137 Dr. Homayouni

Date: October 26. 2012, 4:20 pm
INSTRUCTIONS:
Verify that the test contains all 8 pages, including this cover page.

Use a pen or pencil and write legibly for full marks.

Time Allowed: 1.5 hours

For instructor’s use only.

The examination has two parts:

| Question(s) | Value l Markj;

Part A consists of full-solution questions with the

mark for each full solution as indicated. Answer all ques- l 1 ‘ 8
tions in the space provided. Clearly explain your methods, i ‘ J
and show all relevant steps in the solution. An answer con- | 2 |12 k
sisting only of the final result will be given little or no credit. ‘ ; } —
Part B contains Multiple Choice questions. Clearly i 3 S8 w
write your answer in the space provided. No part marks J‘ »»»»» ‘ | —J
will be given and no marks will be deducted for incorrect 4 6 J
answers, If more than one answer is given, a mark of zero " “ ]’
will be assigned to that question. 5 8 !
This is a closed-book test. | -9 bog ‘ ‘
| L
When not specified, six significant digits of accuracy is ‘ Total ‘ 50 i —

sufficient.

The last page is for rough work.
DO NOT SEPARATE THE PAGES

Permitted Aids:
1) One handwritten 8.5 x 11 inch Formula sheet (both sides).
ii) Non-programmable scientific calculators.
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4. (8 marks) Use Gauss-Seidel iteration to solve
Srp + w2 + 23 = 10
—3ry + Y9r2 + drz = -—-14
ry + 2r; — Tr3 = =33

Do three iterations starting with initial guess [0,0,0]7 and give the absolute value of the
approximate percent relative error at each iteration.
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2. Let A be the matrix

(a) (6 marks) Find the LU-decomposition (without pivoting) of the matrix A and write
the resulting matrices in the space below:

| 0O 4 2 0
L=\ | 0 and U=]9 22
l/;. \/L | O 0
(b) (4 marks) Use the LU decomposition of A to find the solution of Ar = b where

b=1[2,-6,-1)7.

(c) (2 marks) Use the LU-factorization to compute the determinant of A.
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3. (8 marks) Use Gaussian elimination with partial pivoting and backward substitution

to find the solution of
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4. (8 marks) Use the secant method with ro =1 and £, =2 to approximate the root of
flr)y = -2

until the approximate percent relative error satisfies the criterion for 1 significant digit.
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-
5. (a) (5 marks) Using 3 iterations of the Bisection method, estimate the root of
f(r)=cos’r+6—r

in the interval {6, 7]. What is the maximum error made in the estimate for the root of f(r)?

(b) (3 marks) How many iterations would be required for the true error to be less than
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Part B - Multiple Choice Questions

6. (2 marks) Which of the following commands in MATLAB can be used to solve the

system Az = b. where A is a matrix and b a vector

(A) x=inv(A).*Db

(B) x=inverse{A)+*b

(C) x=A"{-1}#*b

(D) Nome of (4)-(C) are true.

ANSWER:

7. (2 marks) The following commands have been entered in MATLAB:

A=[5, 6, 9; -10, 2, 7; 1, -5, 15]
c=norm(A,Inf)

(A) The value obtained is ¢ = 31.
(B) The value obtained is ¢ = 21.
(C) The value obtained is ¢ = 18.8578.
(D) None of (A)-(C) are true.
ANSWER:

6.  °

7.

8. (2 marks) To plot y = cos(x)+exp(x)x for r € [—4, 4] which of the following commands

gives an error message in MATLAB:

(&) x=linspace(-4,4); f=0(x) cos (x)+exp(x) *x;
plot(x,f(x))

(B) x=[-4:0.1:4]; y=cos(x)+exp(x).*x;
plot{x,y)

(C) x=linspace(-4,4); y=0(x) cos(x)+exp(x).*x;
plot(x, y(x))

(D) Nomne of (A)-(C) are true.
ANSWER:

9. (2 marks) Entering the commands in MATLAB:

p=[1 , -5, 4];
x=roots(p)

will give the result
(A) »=[1;0.25].
(B) & =[1;0; -21:20].
(C) z=[4:1].
(D) None of (A)-(C) are true.
ANSWER:



