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Problem 1. Generate a large random matrix A and a large random vector in

matlab with the commands A = round(10*rand(2000)); and
b = round(10*rand(2000,1)); (note the semi-colon, you don’t want to print
these!) Two methods of solving the system Az = b are

x1 = A\b;
x2= inv(A)*b;

A. Which method is faster? (Use the commands tic and toc.)

B. Which method gives a smaller residual » = b — Az, when the size of the
residual is measured with the function norm?
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Problem 2.

A.

B.

What does A\b do when the system Az = b is inconsistent? (Look it up in
the matlab help.)

Suppose that you are given vectors of numbers
T = [xl To ... xn]
Y= [y1 Y2 ... yn]
How would you express the system of equations
y; = ax; + b, i=1,...,n
in matrix form (the unknowns are a and b)?
Given the data

z=1[0 02 04 06 08 1.0]
y=[224 259 3.27 383 436 5.15],

express the system
y; = ax; + b, i=1,...,6

in matrix form and solve the system for a and b using the backslash operator
in matlab.

Using the values of a and b from the last part of the problem graph the line
y = ax + b and the data points (x;,y;) (i = 1,...,6) on the same graph.

. For general data vectors z and y of length n, the correlation coefficient r

measures how well the line fits the data. The formula for r is

n
n Z Y — Sz Sy
i=1

n n
2 2
nE x; — Sy nE y; — Sy
i=1 i=1

where
n n
Swzzxiv Syzzyz
i=1 i=1

Calculate the regression coefficient for the data given in part C of the prob-
lem, without using any loops. (Hint: see the function sum.)
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Problem 3. In matlab, construct the vector

v=[0 2 040 6 0 ... 18 0 20 |

Problem 4. Write matlab code to take a vector z and construct a vector y
which contains the nonzero elements of z. Give an example.

Problem 5. Given a vector a of length n, write matlab code to generate the

matrix
1 1 . 1
a1 a2 G,
2 2 2
aj az an
n—1 n—1 n—1
ay ) an

Give an example.

Problem 6. Generate a random matrix in matlab with the code A = round (10*rand(6)).
In each part, use matlab code to produce the required matrix. Do
not use any loops.

A. The matrix B constructed by deleting row 5 and column 2 from A.
B. The matrix C consisting of the even numbered rows of A.

C. The matrix D obtained by replacing row 3 of A with seven times row 3 of
A.

D. The matrix E obtained by replacing row 2 of A by row 2 of A plus 3 times
row 5 of A.

E. The matrix F' obtained by setting the entries in columns 1, 3 and 4 of A to
zero.




EXAM

Exam IIT
Math 5365-01, Summer II, 2003

August 6, 2002

e Write all of your answers on separate sheets of paper.
You can keep the exam questions when you leave.
You may leave when finished.

e You must show enough work to justify your answers.

e This exam has 6 problems. There are 340 points
total.

Good luck!



