ES 314 Advanced Programming, Modeling and Simulation              Fall 2009

Home Work # 3 solutions
1) Write a function that takes as input a matrix A and outputs r = the row number and c = the column number of the earliest occurrence of a 0. (Thus, r is the first row containing a zero entry, and c is the first column in that row that contains a zero entry.)
Example: if the input matrix is A shown below, then the output should be [3, 2].
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Solution:

function [r,c] = first_zero_row(A)
% outputs the first row that contains a zero entry
% returns 0 if there is no such row
 r = 1;
 while r <= size(A,1) 
     if sum(A(r,:)==0) > 0 
         temp = find(A(r,:)==0);
         c = temp(1);
         return;
     else r = r + 1;
     end;
 end;
     r = 0; c = 0;
2) Exercise 7.13
function res = morsechar(ch)

characters = {’A’, ’B’, ’C’, ’D’, ’E’, ’F’, ’G’, ’H’, ’I’, ’J’, ’K’, ’L’, ...

’M’, ’N’, ’O’, ’P’, ’Q’, ’R’, ’S’, ’T’, ’U’, ’V’, ’W’, ’X’, ...

’Y’, ’Z’, ’1’, ’2’, ’3’, ’4’, ’5’, ’6’, ’7’, ’8’, ’9’, ’0’, ...

’.’, ’,’, ’:’, ’?’, ’’’’, ’-’, ’(’, ’)’, ’"’};

codes = {’132’, ’2313131’, ’2313231’, ...

’23131’, ’1’, ’1313231’, ...

’23231’, ’1313131’, ’131’, ...

’1323232’, ’23132’, ’1323131’, ...

’232’, ’231’, ’23232’, ...

’1323231’, ’2323132’, ’13231’, ...

’13131’, ’2’, ’13132’, ...

’1313132’, ’13232’, ’2313132’, ...

’2313232’, ’2323131’, ’132323232’, ...

’131323232’, ’131313232’, ’131313132’, ...

’131313131’, ’231313131’, ’232313131’, ...

’2323231313’, ’232323231’, ’232323232’, ...

’13231323132’, ’23231313232’, ’23232313131’, ...

’13132323131’, ’13232323231’, ’23131313132’ ...

’23132323132’, ’23132323132’, ’13231313231’};

sc = strcmpi(ch, characters);

if ~any(sc)

error(’Character not available’);

else

res = codes(sc == 1);

end

3) Selection sorting algorithm selects in each successive pass the smallest of the remaining elements of the array and moves it to its correct place. Write a function selection_sort to implement this algorithm.
function out=selectionSort(a)
for j = 1:length(a)
    min = j;
    for i = j+1:length(a)
        if a(i) < a(min)
            min = i;
        end;
    end;
    temp = a(j); a(j) = a(min); a(min)=temp;
end;
out = a;
4) In this problem, we will represent an arbitrarily large positive integer as an array in which each successive group of 5 digits will be stored in each index. Thus, for example, the number 128768765 will be stored as num(1) = 1287, num(2) = 68765. You are to write a function add that takes as input large positive integers and outputs the sum of the two numbers. 
Example:  If num1 = 128768765 and num2 = 32654, then, add(num1, num2) should return the array [1288, 1419].
