ES 314 Advanced Programming, Modeling and Simulation              Fall 2009

Home Work # 2
Due: September 24, 2009
1) Write a one-line statement in Matlab that returns the second smallest element in an array of integers.  
Hint: find the minimum element, remove it from the array and find the minimum of the resulting array.

[min, id] = min(A); A(id)=’’; min(A)
2) Exercise 4.5

      r = rand(size(x));
      [rsort, indices] = sort(r);

      x(indices)
[image: image1.png]A resistor, R = 49 (2 = ohms, the SI unit for resistance), and an in-
ductor, L = 1.3 H (H = Henries, the SI unit for inductance), are con-
nected in a circuit to a voltage source as shown in Figure (a)(RL circuit).
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When the voltage source applies a rectangular voltage pulse with an ampli-

tude of V = 12 V and a duration of 0.5 s, as shown in Figure (b), the current

i(t) in the cireuit as a function of time is given by:

:(:):Eu—e\"ﬂ”’h for 0<t<05s (1)

R
Make a plot of the current as a function of time for 0 < t < 2 s

i(t) = e ROLZ(OSRIL _ 1) for 05<ts (2)




V = 12; R = 4; L = 1.3; 

t = 0:0.05:0.5;

i = V/R *(1 – exp(-R*t/L));

plot(t, i)

hold on;

t = 0.5:0.05:2;

i = exp(-R*t/L)*V/R*( exp(-0.5*R/L) – 1);

plot(t, i)

3) Write a program in Matlab that takes as input a colored image in jpeg and converts it into gray scale image by taking the weighted average of the pixels value (using weights 0.3, 0.5 and 0.2). 

function Out = gray_scale(img)

% converts a jpeg image into gray scale image

temp = (0.3 * double(img(:,:,1)) + 0.5 * double(img(:,:,1)) + 0.2 *   

double(img(:,:,1)));

temp = uint8(floor(temp)); 

Out(:,:,1) = temp; Out(:,:,2) = temp; Out(:,:,3) = temp;

5)
[image: image2.png]Enter the following numbers as a matrix. (The labels are just for our purposes
in stating the problem, they aren’t part of the matrix.)

Student ID Test 1 Test 2
534687 % 74
556135 88 89
501011 79 100
499893 69 80
595101 79 55
501441 69 99
480932 73 73

Using the matrix you created, write expressions to find the answers to the
following questions:

 Which student had the highest score on test 17 (Return the student’s ID
mumber.)

© Which student received the most total points on the two tests?

« Which test, 1 or 2, had the higher average? (Your output should be the
test mumber.)




a) A(1, find(A(:, 2) == max(A(:, 2))))

b) B = A(:,2) + A(:,3); A(1, find(B == max(B)))

c) if (sum(A(:,2) < sum(A:,3)) 2 else 1

