ES 314 Advanced Programming, Modeling and Simulation            Fall 2010

Closed book section
1) For each of the following assignment statements state whether or not it is correct. If correct, specify what value it would produce. If it is incorrect describe the error(s) and how to fix it. Assume a = 2, b = 90, and c = −1.

a = a + 7

b - 87 = c + 4

c = a * 5.0 / 1,000,000

a = 5 * sqrt(12.0, 2)

d = A / (B + (C * 2e1))

pi = (a + b + c

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, explain what caused the error and how it can be fixed.
A: length(x)

B: size(y)

C: x + y

D: x + z

E: x * 2

F: x ^ 2

G: double(’l’)

H: char(66)

I: upper(x)
3) What is the result of the command line operation find(1:2:13 == 12) ?

4) Write a one line statement to remove all the keys in the odd positions of a vector v. 

Example:

>> v = [ 8 11 21 18 34];

>>  your code here

>> ans =
              [ 8 21 34]

5) Using the colon operator, generate the following sequences:
• the odd numbers between 1 and 100

• the lower case letters from f to t

• radian values from 0.0 in steps of 0.1 up to pi

6) What is the range of values that a unsigned byte can take?
Open-book Section

1) A Latin square of order k is a k by k matrix in which every row contains exactly one occurrence of integer 1 to k, and every column has one occurrence of an integer from 1 to k. Write a program in Matlab that tests if a given matrix is an orthogonal Latin square. You should first check if the given matrix has the same number of rows and columns, then check the condition for Latin square.

2) Write a program that takes as input two vectors v and u, where v is a vector of n integers and u is a permutation of 1:n, and return a vector by moving the elements of v according to the permutation. Specifically, v(1) should move to position u(1), v(2) should move to position u(2) etc. 
3) Bulgarian solitaire is a game in which you start with a sequence of numbers that adds to k(k+1)/2 for some k. (This sum is 1 + 2 + … + k.) Think of each number in the sequence as representing a collection of pebbles. (For example, the sequence <6, 9> represents two piles containing 6 and 9 pebbles.) Form a new sequence by taking one pebble from each pile to form a new pebble. Thus for example, the sequence <6, 9> generates the sequence <2, 5, 8>, then <1, 3, 4, 7> etc. The sequence stops with <1, 2, 3, 4, 5> since this sequence remains unchanged after a move. The problem is the following: Given a sequence, write a Matlab program that takes such a sequence as input and displays all the sequences generated by moves of Bulgarian solitaire until the sequence <1, 2, …, k> is reached for some k. 

4) Let A be a given two dimensional matrix. Your program 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 earliest row which contains a 0. In that row, identify the earliest 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

Extra credit will given for not using any loops in the program.

