Lesson 12.

3.6.  Working with Characters and Strings
In this section we demonstrate several programs that use characters and strings. In MATLAB characters and strings need to be enclosed with single quotation marks. 

In the following example script, we define a column matrix of characters and then print it out to the screen.

Example 3.9 

% Example_3_9.m

% Sometimes you might wish to print out a string of characters from a

% loop. This can be done by declaring a 2-D character string matrix as

% shown in this example. Note that all row character strings

% must have the same number of columns and that character strings must

% be enclosed by single quotation marks.

clear; clc;

% Assign a string matrix.

% Each row in the matrix must have the same number of columns.

parts=['Internal modem  '

       'Graphics adapter'

       'CD drive        '

       'DVD drive       '

       'Floppy drive    '

       'Hard disk drive '];

for i=1:6

   fprintf('%16s \n',parts(i,1:16));

end

-------------------------------------------------------------------------------------------------------
Program Results:


Internal modem   


Graphics adapter 


CD drive         


DVD drive        


Floppy drive  


Hard disk drive   


>>

-----------------------------------------------------------
Example 3.10 

This example is an interactive program. The user is given the choice of printing the string matrix to the screen or to a file. 
% Example_3_10.m

% This example is a modification of Example 3.9. The program asks the 
% user if he/she wishes to have the output go to the screen or to a 
% file.

% This example also illustrates the use of the switch statement. 

clear; clc;

char=['Internal modem        '

      'External modem        '

      'Graphics circuit board'

      'CD drive              '

      'Hard disk drive       '];

fprintf('Choose whether to send the output to the\n'); 

fprintf('screen or to a file named ''output.txt''. \n\n');
% Note that in order to get MATLAB to permit quotation marks 

% surrounding output.txt, we had to use double quotation marks.
var=input('Enter s for screen or f for file (without quotes) \n','s');

switch(var)

    case 's'

        for i=1:5

            fprintf('%22s \n',char(i,1:22));

        end

    case 'f' 

        fo=fopen('output.txt','w');

        for i=1:5

            fprintf(fo,'%22s \n',char(i,1:22));

        end

  fclose(fo);

    otherwise

        fprintf('you did not enter an s or a f, try again \n');

        exit;

end
---------------------------------------------------------------------------------------------------
Program Results:


Choose whether to send the output to the


screen or to a file named 'output.txt'. 


Enter s for screen or f for file (without quotes)


s


Internal modem         


External modem         


Graphics circuit board 


CD drive               


Hard disk drive 


>>  

-----------------------------------------------------------------------     
When a program requires the reading in of a data file that contains both character

strings and numbers, you need to use data containers called cells, where each cell

can contain any type of data. To access the contents of a cell, use curly braces, { }.

Also, when reading in items in the data file it is best to use the textscan function, 

which will place the data into cells. For example, suppose we have a data file as 

shown below named inv2.


10   Internal modem      36.50

11   Graphics adapter    74.20

12   CD drive           125.00   

13   DVD drive          175.80
First we would need to open the file for reading with the following command.


fo = fopen('inv2','r')

Then we can use the textscan command to place the formatted data into cells.

The syntax for the textscan command follows:


C = textscan(fo,'format',N). 

The computer will read N rows of the data in inv2. 
% Example_3_11.m
% This program demonstrates the use of the textscan command
% which places formatted data into cells. Note that in the
% textscan command, you need to use %16c for text info while 

% in the print command you need to use %16s for text info. 

clear; clc;
fo=fopen('inv2.txt','r');
C=textscan(fo,%d   '%16c  %f',4);
Ln=C{1}; parts=C{2}; cost=C{3};
for i=1:4
    fprintf('%d   %16s  %8.2f \n',Ln(i),parts(i,1:16),cost(i));
end 
-------------------------------------------------------------   
Program Results
10   Internal modem      36.50 

11   Graphics adapter    74.20 

12   CD drive           125.00 

13   DVD drive          175.80 

>>

-------------------------------------------------------------------------------------------   

Example 3.12. 

In this interactive example a for loop is used to establish the interval containing the grade.
% Example_3_12.m

% The program determines a letter grade depending on the score the user 

% enters from the keyboard.

% This version uses a loop to determine the correct interval of

% interest. 

clear; clc;

gradearray=['A'; 'B'; 'C';'D';'F'];

sarray=[100 90 80 70 60 0];

score=input('Enter your test score: ');

fprintf('score is: %i  \n',score);

% The following 2 statements are needed for the case when score = 100. 

if score == 100

    grade=gradearray(1);

else

    for i=1:5

        if (score >= sarray(i+1) && score < sarray(i))

            grade=gradearray(i); 


break;          

        end

    end    

end  

fprintf('grade is: %c \n',grade);
---------------------------------------------------------------

Program Results:

Enter your test score: 82


score is: 82  


grade is: B 


>>

---------------------------------------------------------------------------------------------
The names used in the following examples do not represent real people.

Example 3.13
This example combines the use of a string matrix and the establishment of a grade.
As in Example 3.12 a loop is used to determine the correct number interval in selecting a grade.

% Example_3_13.m

% This program determines the letter grades of several students.

% Student's names and their test scores are entered in the program.

% This example uses nested 'for' loops and an 'if' statement to 

% determine the correct letter grade for each student.

clear; clc;

gradearray=['A'; 'B'; 'C';'D';'F'];

sarray=[100 90 80 70 60 0];

Lname=['Smith       '

       'Lambert     '

       'Kurtz       '

       'Jones       '

'Hutchinson  '

       'Diaz        '];

Fname=['Joe       '

       'Jane      '

       'Howard    '

       'Mary      '

       'Peter     '

       'Carlos    '];

score=[84; 86; 67; 92; 81; 75];   
% The score = 100 is treated separately. 

for j=1:6

    if score(j) == 100

       grade(j)=gradearray(1);

    else

        for i=1:5

            if (score(j) >= sarray(i+1) && score(j) < sarray(i))

                grade(j)=gradearray(i);           

            end

        end    

    end

end

fprintf('last name    first name   grade \n');

fprintf('----------------------------------------\n');

for j=1:6

    fprintf('%12s  %10s   %c\n',Lname(j,1:12),Fname(j,1:10),grade(j));

end 

------------------------------------------------------------------------------------------------------------
Program results:

last name     first name      grade 

----------------------------------------

  Smith           Joe             B 

  Lambert         Jane            B 

  Kurtz           Howard          D 

  Jones           Mary            A 

  Hutchinson      Peter           B 

  Diaz            Carlos          C 

>>  

----------------------------------------------------------------------

Example 3.14 

This example involves a self written function and string arrays.
An important building block in program development is the self-written function. Below, we construct the function func_grade to determine the grade in the previous example. The input to func_grade is the score and the output is the corresponding grade. Remember that a self written function is saved in a separate .m file.
% Example_3_14.m
% This program uses func_grade.m (defined below) to determine the grade

% of a student. The input to the function is score and the function 
% returns the grade to the calling program.
clear; clc;
Lname=['Smith       '
       'Lambert     '
       'Kurtz       '
       'Jones       '
       'Hutchinson  '
       'Diaz        '];
Fname=['Joe       '
       'Jane      '
       'Howard    '
   'Mary      '
       'Peter     '
       'Carlos    '];

% The scores of the students named above are given in the vector 

% named score in the order listed in Lname.
score=[84; 72; 93; 64; 81; 75];  
fprintf('last name    first name   grade \n');
fprintf('----------------------------------------\n');
for j=1:6
    grade(j)=func_grade(score(j));
    fprintf('%12s    %10s     %c   \n',... 


 
 Lname(j,1:12),Fname(j,1:10),grade(j));
end
----------------------------------------------------------------------- 
% func_grade.m
% This function works with Example_3_14.m 
function grade=func_grade(score)
gradearray=['A'; 'B'; 'C';'D';'F'];
sarray=[100 90 80 70 60 0];
if score == 100
    grade=gradearray(1);
else
    for i=1:5
        if (score >= sarray(i+1) && score < sarray(i))
            grade=gradearray(i);           
        end
    end    
end  
-------------------------------------------------------------------------------------------------

Program Results:


last name    first name        grade 

-------------------------------------------------


Smith            Joe            
B   


Lambert          Jane           
B   


Kurtz            Howard             D   


Jones            Mary           
A   


Hutchinson       Peter          
B   


Diaz             Carlos         
C   


>>

Review 3.3.

1.  Suppose you wish to assign a matrix consisting of string elements, what are the 

    conditions that needs to be followed in setting up this matrix?

2.   Suppose our independent variable is x and the x domain is sub-divided into small

intervals and we wish to determine which interval contains an item of interest,  
what is the most efficient way to determine the interval that contains our item of  
 
interest? 
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