ES 314 Advanced Programming, Modeling and Simulation          
Final Exam            Fall 11                                                                                                   
Dec 14, 2011, 11 AM to 12:50 PM
Closed book section. Write answers in the space provided.
Name __________________________________________________
1) The following shows the inputs entered by a user. In the space provided, write Matlab’s responses: 
>> A = [-2 3 -4 1; 0 2 4 -2; 1 -1 1 -1; ones(1,4)]
>> B = A < 0

>> C (~B) = 5

>> D = [A(3,:) ; A(1,:)]
2) Shown below is a sequence of Matlab commands. For each command, if there is no error, write the output from Matlab. If there is an error, briefly explain what the error is. 
a) x1 = [1:10] + [1:10]
b) x2 = log(exp(2)) 

c) x1(x1 > 8) = [] 
d) x3 = uint8(2891)
e) if (rem(237,2) = 0) 

     x4 = “even” 

   else 

     x4 = “odd” 

   end
f) x5 = [19 7 4 2; 1:4 > 3; 3:2:9]
3) What is the output generated by matlab in each of the following cases?
>> a = 20:-2:3;

>> sum(a)
>> length(a)

>> 6 ~= (1:10)

>> (6 ~= 1):10

>> num = 9; 

>> num + 2 * num / 3 : num / 3 : 2 * num 
>> ((~9) ~= num) & ((3 + num < 13) == 1)
3) Write a code segment in Matlab to solve each of the following problems:

(a) assign a variable mid to the median of three real numbers x, y and z. 

(b) display all the non-zero elements of an array A. Thus if A = [ 2 3 0 -4 0 0 8], the code should return the array [2 3 -4 8].

(c) the first second of an audio-clip stored in file my_song.wav
(d) generate an array of length n where each member of the array is 1, 2 or 3 with equal probability 1/3.

(e) open an image named my_image.jpg, and create a new image called my_upper_left.jpg that contains the upper-left quadrant of my_image.jpg.
4) Define the following terms:
(a) phase of a periodic signal
(b) binomial distribution B(n, p)
(c) Markov chain
(d) Epoch in dicrete event simulation
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For this section, you can use the computer to solve the problem.
Please send your answers to same996@gmail.com
1. Write a function Problem1 that takes as input four non-negative integers. It applies the following rule to produce a new 4-tuple by taking the differences between the first and second, second and third, third and fourth and fourth and first. Thus, if the input 4-tuple is (3, 11, 2, 7), the next 4-tuple is (8, 9, 5, 4) since 8 = 11 – 3, 9 = 11 – 2, 5 = 7 – 2, and 4 = 7 – 3. Problem1 should repeat the process until the 4-tuple (0, 0, 0, 0) is reached. It should print all the 4-tuples generated. See the example below:
>> problem1(12, 8, 3, 11)

2. Shown below is a Matlab function sierpinski. sierpinski(128) produced the output shown below.

Code:

function out = sierpinski(n)

if (n==2)

    out = zeros(2,2);

    out(1,1)=uint8(0);

    out(1,2)=uint8(255);

    out(2,1)=out(1,2);

    out(2,2)=out(1,2);

else

    out = zeros(n,n);

    temp = sierpinski(n/2);

    for i = 1:n/2

        for j = 1:n/2

            out(i,j)=temp(i,j);

            out(i+n/2,j)= temp(i,j);

            out(i+n/2,j+n/2)=temp(i,j);

        end;

    end;

    imwrite('output.jpg');

end;

Output:

[image: image1.png]



Modify the code so that it produces the following output when sierpinski(128) is called.
Expected output:

[image: image2.png]



3. A Monge array is a matrix of real numbers such that each of its rows is sorted in ascending order from left to right and each of its columns is sorted in ascending order from top to bottom. Write a function Problem3 that checks if a given matrix is a Monge array.
Example: Problem3([1 3 5 8; 2 11 17 20; 3 13 21 28; 5 17 24 30]) should return true. Problem3([1 3 5 8; 2 11 17 20; 3 13 12 28; 5 17 24 30]) should return false. Make sure that your code handles extreme cases (such as null array for which the output is true).

