ES 314 Advanced Programming, Modeling and Simulation               Fall 2011
Name  __________________________________________________

Closed book section
1) When each of the following statements is typed on the Matlab command line, some of them would cause Matlab to produce an error message and the others would give a valid output. In the former case, state ERROR; in the latter case, display the output produced by Matlab. Assume: a = 3, b = 8, c = 4 and x = 1:10. 
(a) a == a – 1
         _____________________________________
   (b) b - 23 = c + 10
         _____________________________________
(c) d = a + 1:5
         _____________________________________
(d) [a, b, c] * [b, c, a]
       _______________________________________
(e) p = x(4:9)
    _______________________________________
2) Assume that the following statements have been executed:

>> x = ’hello’;

>> y = ’there’;

>> z = ’Michael’;

Explain the output that is produced by each of the following. If there is an error, state the source of the error.
(a) length(x)
_________________________________________
(b) size(y)
_________________________________________
(c) x + y

_________________________________________
(d) x + z

_________________________________________
(e) [x, y]
_________________________________________
3) What is the vector after the following two statements are entered into Matlab command line?
    >> v = 1:10.^2;
    >> v = v(1:2:10);

     ___________________________________________

4) Write a one line statement to remove all the negative numbers in a vector v. (It should work for all v.)
Example:
>> v = [8 11 -21 18 -34 12];
>> ____________________________________  (write your answer in this line)
ans =
     8 11 18 12
5) Using the colon operator, generate the following sequences:

•  all even numbers between 101 and 201.
                  ________________________

• the lower case letters from ‘c’ to ‘p’
  _________________________ 

6) Write a statement in Matlab to perform the following operations. 

(a) to generate a random real number between 0 and 1.

      _______________________________________

(b) to find the inverse of a matrix A.
      ________________________________________
(c) to copy the contents of an image ‘temp.jpg’ to an array A.
       _________________________________________

(d) to remove the 3rd column of a 8 by 8 matrix A (that has 3 or more columns)
       __________________________________________

7) What is the value of ind after the following two statements are entered on Matlab command line?
>> v = [1, 9, -3, 11, 6];

>> [data, ind] = sort(v);
 ______________________________________________
8) What is logical indexing? What conditions should the logical indexing vector satisfy when applied to a vector v?
______________________________________________________________________________________
______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________
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Open book section

Create a text document (e.g. using wordpad) containing your solutions. For each problem, your code should be included. If you want to add any explanation, please include it as a comment. Make sure to write your name and your e-mail address. Then e-mail your submission to same996@gmail.com. 
1) A magic square of order k is a k by k matrix in which all the numbers from 1 to k2 occurs exactly once and every row sum and every column sum is the same. (Shown below is a 3 by 3 magic square.) Write a function (named magic) in Matlab that tests if a given matrix is a magic square. 
An example 3 by 3 magic square: 
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       >> A = [[2 7 6; 9 5 1; 4 3 8]];

       >> magic(A)

       ans = 

                  1

2) Write a code segment in Matlab that creates an image of size 200 by 200 that contains a circle of radius 50 with center at (60, 60) filled with white pixels in black background. (See the figure below.) When your code segment is run, it should produce an output file ‘circle.jpg’ containing the circle. 
3) Let v be a vector of length n containing some permutation of numbers 1 to n for some n. (For example, with n = 8, v could be [5, 2, 1, 8, 6, 4, 3, 7].)  Write a code segment that takes the first element x of the array and moves it to position x. Thus, in above example, v should become [2, 1, 8, 6, 5, 4, 3, 7].) For full-credit, your solution should contain one-line code.
4) Let A be a given two dimensional matrix. Write a function findzero that takes A as input and outputs the row number and column number of the first occurrence of a 0 in A. (First means the following: Find the first row which contains a 0. In that row, the first occurrence is the one we want.) If no 0 occurs in A, your program should output the pair [-1, -1].

Example:

            >> u = [1 2 5 6; 7 1 4 0; 1 9 11 6];

>> [p, q] = findzero(u)

ans = 

p: 4
q: 2

5) Let v be a vector. Write a code segment that counts the number of distinct elements in v and assigns it to a variable count. Shown below is an example of how your code is expected to work. 
>> v = [ 9 1 3 2 9 6 1 3 1 2 6 6 1];

>>       < your code here >

>> count

ans =

          5

