ES 314 Advanced Programming, Modeling and Simulation            Fall 2010
Closed-book Solution
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, just state “error”. Assume a = 2, b = 90, and c = −1.
A) a = a + [1, 2, 13]
    [ 3, 4, 15]
B) a = (b == c)
    0 
C) [a, b, c] == 90
[0, 1, 0]
D) a([a]-1)
[2]
2) Assume that the following statements have been executed:

>> x = ’hello’;

>> y = ’there’;

>> z = [x, y];

Explain the output that is produced by each of the following. If there is an

error, explain what the error is.
A: length(x)
5
B: size(y)
[1, 5]
C: strcmp(x,y)
[0, 0, 0, 0, 0]
D:  z == ‘e’
[0, 1, 0, 0, 0, 0, 0, 1, 0, 1]
E: z(7)
h
3)  What is the output in the following?
>> u = [1, 2, 4, 3, 7, 8, 6, 5];

>> u(u) == u

ans =

               [1     1     0     0     0     0     0     0]

4) Write a one-line statement in Matlab to perform the following.

A) initialize a variable x of type byte to value 112.

     x = int8(112)

B) create a vector of length 100 all of whose entries are 6.

     ones(1,100)*6

C) test if a vector A has at least one 0 entry.

     any(A == 0)

D) determine if the four and sixth columns of a matrix A are identical. 

     all(A(:, 4) == A(:, 6))

5) The following sequence of commands is typed. Write the output that is

printed after each of the commands.
>> v=1:3

ans = 1 2 3

>> u=[v;v.^2;1+v]

u =

     1     2     3

     1     4     9

     2     3     4
>> sum(u(1,:).*u(3,:))

ans =

    20
>> u([3,1],1)'

ans =

     2     
     1
6) Consider the function mystery defined in the M‐file shown below:

function [s,n] = mystery(base, bound )

s=1;

val=1;

n=0;

while(val*base <= bound)

val = val*base;

s=[s val];

n=n+1;

end

(a) What is the output that results after each of the following commands?

(Assume that they are typed at the start of a MATLAB session, so that no

previous commands have been typed.)

[x y] = mystery(3,100)

x =

     1     3     9    27    81

y =

     4
z=mystery(2,10)

z =

     1     2     4     8

val

??? Undefined function or variable 'val'.
n

??? Undefined function or variable 'n'.
Open-book section

1) A Sudoku square is a 9 by 9 matrix in which every row contains exactly one occurrence of integer 1 to 9, and every column has one occurrence of an integer from 1 to 9, and if you divide the matrix into 9 submatrices of order 3 by 3, each of the submatrices should contain exactly one occurrence of numbers 1 to 9. Write a program in Matlab (name it problem1) that takes as input a matrix A and outputs 1 (0) if A is a Sudoku square. You should first check if A is a matrix of order 9 by 9.
function out = problem1(v)
% v is a 9 by 9 matrix
% goal is to check v is a sudoku matrix
check = 1:9;
for j = 1: 9
    if ~all(sort(v(j,:))==check) 
        out=false;
        return;
    end;
end;
for j = 1:9
    if ~all(sort(v(:,j))==check')
        out = false;
        return;
    end;
end;
for i=1:3
    for j = 1:3
    t = v(3*i-2:3*i,3*j-2:3*j);
    t = reshape(t, 1, 9);
    if ~all(sort(t)==check)
        out=false; 
        return;
    end;
    end;
end;
out = true;
2) Write a program that takes a vector A, and outputs the longest sequence of 1’s in A. The program should output two numbers – the number of 1’s and the starting position of the chain of 1’s.
Example:

>> A = [2, 1, 1, 4, 3, -6, 1, 1, 7, 11, 1, 1, 1, 1, 1, 3];
>> [p, q] = problem2(A)
ans = 

    p:  5
    q: 11
function [p,q] = problem2(v)
q = 0; p = 1;
for j = 1:length(v)
    for k = 1:length(v)
        temp = ones(1, k-j+1);
        if all(temp==v(j:k)) & length(temp) > q
            p = j; q = length(temp);
        end;
    end;
end;
3) Write a function in Matlab that takes as input two strings x and y and outputs the longest suffix of x that is also a prefix of y. For example, if x = ‘abracadabra’ and y = ‘abraham’, then the output should be ‘abra’.
function out = problem3(s1, s2)
m1 = length(s1); m2 = length(s2);
l = 0;
for j = 1:min(m1, m2)
    if all(s1(m1-j+1:m1)==s2(1:j)) 
        l = j;
    end;
end;
out = s1(1:l);
