Lecture 5: Branching

The if statement

· It will allow us to make programs that selectively execute pieces of code.

· The syntax for if is:

if control_expression


Statement 1


Statement 2


These statements form a block.


…

end

· When Matlab gets to the if statement, it checks the control_expression.  If it is true (ie. has a non-zero value), then Matlab executes the statements in the block.  If it is not true, then Matlab skips the block and continues after the end statement.

· Example:

retirementAge = 65;

age = input(‘How old are you? ’);

if age < 65


disp(‘You cannot receive a senior citizen discount yet. ’);


yearsToGo = retirementAge - age;

disp(['You must wait ', num2str(yearsToGo), ' years.']);

end;

senior.m

· Always indent the body of an if statement as above.

if-else

· We can add an else clause to an if statement

· The syntax is:

if control_expression


Statement 1


Statement 2


block 1.


…

else


Statement 1

Statement 2


block 2

…

end

· If control_expression has a value of 0 (false), then block 1 is skipped , and block 2 is executed.

· Example:

retirementAge = 65;

age = input(‘How old are you? ’);

if age < 65


disp(‘You cannot receive a senior citizen discount yet. ’);


yearsToGo = retirementAge - age;

disp(['You must wait ', num2str(yearsToGo), ' years.']);

else
% the user is old enough

disp('You are eligible for the senior citizen discount.'); 

end;

senior1.m

· The if-else statement is convenient because we know that exactly one of its two blocks of statements will be executed.

if-elseif-else

· This type of statement allows us to handle several different cases by inserting elseif clauses.

· Example:

age = input('How old are you? ');

if age <= 10

    disp('You cannot see the R-rated film without one of your parents. Sorry kid.');

elseif age > 10 & age <= 17

    disp('You can see the R-rated film if accompanied by an adult. ');

else

    disp('Ok, you are old enough to see the R-rated movie.');

end

movies.m


Notice that the three control expressions cover all possible cases.

· There can be at most one else clause, and it is not necessary to have one.

· We can use as many elseif clauses as we like.

· The general form of the if construct is:

if control_expression1


Statement 1


Statement 2


block 1.


…

elseif control_expression2


Statement 1

Statement 2


block 2

…

elseif control_expression3


Statement 1

Statement 2


block 3

…

…



…

else


Statement 1

Statement 2


block n

…

end

Exercise:


Write a Matlab program that asks the user for an integer and returns whether it is positive, negative, or zero.






positive.m

Nesting

· Sometimes we may want to include an if statement inside an if statement.  

· Example: Nested if statements

takeTest = input('Did you take the exam? (answer y or n) ','s');

if takeTest == 'y' | takeTest == 'Y'

    grade = input('What did you get on the exam? ');



if grade >= 80



disp('You passed with honors.');


elseif grade < 80 & grade >= 50



disp('You passed.');


else



disp('You failed.')

    end;

else

    disp('Then you need to schedule a make-up exam.');

end;











exam.m

· We can nest as many if statements as we like.

Notice the input statement in the above script file:

takeTest = input('Did you take the exam? (answer y or n) ', 's');


· This is how we get the user to enter a string.

· The ‘s’ in the input statement tells Matlab to store the input as a string.

Exercise


Write a script file that asks for the user’s sex (M or F).  If the user is female, the program should return, “Hello Miss”.  If the user is male, the program should return, “Hello Mister”.

if statements to check inputs using the error command

· Sometimes we may want to make sure that the user inputs something correctly.

· Example:

num = input(‘Give me a positive number. ’);

if num <= 0


error(‘That number is not positive! You must restart the program.’);

end

· The error statement in the code above causes the program to stop, and the string in the error statement is printed.

