
Project 4 - Under Certain Conditions

Objectives: To learn how to form and use logical conditions in MATLAB, in particular:

• Forming simple logical expressions

• Forming complex logical expressions with logical operators

• Using logical expressions with If-Then-Else

Outcome:

• Write a script that utilizes logic to make a decision.

1. Back to MATLAB

1. Start up MATLAB. Remember to set your directory to My Documents

2. To check out MATLAB’s help for the commands we’ll be using today, use help relop for the logic operators and help if for
if-then-else.

2. It’s Logical

1. MATLAB doesn’t have a separate type of variable for logical values so it just uses 0 for FALSE and 1 for TRUE. Any value 6= 0
is considered TRUE in a logical expression.

2. The basic building blocks for logical expressions are comparisons: == for equals, ~ = for not equals, > for greater-than, >= for
greater-than or equals, and < and <= for less-than and less-than or equals. You can compare two variables: x==y or a variable
and a number z>0 or two numbers 1<=0.

3. To make more complex expressions, we can join comparisons with & (and), | (or), or use ~ (not) to negate a expression. For
example, (x>0) & (x<1) would only be true for values of x with 0 < x < 1; (y==0) | (z==0) would be true if either y = 0 or
z = 0 (or both); ~ (x~ =0) would be true only if x = 0. By using parenthesis we can make as complex of expressions as we want:
~ ( (x==0) & (y>1) ) | ((x<0) & (y~ =7)).

3. Decisions, Decisions

1. Since we can now form and have MATLAB evaluate logical expressions, we need to have a way to use them to make decisions
(and thus change the way our program performs). The basic way to do this is with an if-then statement. In MATLAB it looks
like:

if (logical expression)
command(s) to execute if logical expression is true

end

For example:

if (x>0)
x = 0;

end

When executed this code would set x to 0 if x > 0 but otherwise leave x alone.

2. Sometimes we use logic to decide between two choices, for that there is if-then-else. For example:

if (y>0)
x = 1;

else
x = 0;

end

In this case x is set to 1, if y > 0 and x is set to 0 otherwise (y ≤ 0). Note how one variable controls the value of another variable.

3. Sometimes we use logic to decide between several choices, for that there is if-then-elseif. For example:
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if (n==1)
disp(’Hi’)

elseif (n==2)
disp(’Hello’)

elseif (n==3)
disp(’Yo’)

else
disp(’What?’)

end

Note how elseif is like an additional if statement. The last else catches all the remaining cases. You don’t have to keep
checking the same variable if you don’t want to, for example:

if (x>0)
z = z + 1;

elseif (y>0)
z = z - 1;

end

The second command will only execute if x <= 0 and y > 0. You can also nest if-then-else or if-then-elseif structures. For
example

if (x>=0)
if (y>=0)

disp(’Quadrant 1’)
else

disp(’Quadrant 4’)
end

else
if (y>=0)

disp(’Quadrant 2’)
else

disp(’Quadrant 3’)
end

end

This displays which quadrant contains the point (x, y).

4. To Do and Turn In

1. Write a script that lets the user enter a number and then displays the ‘name’ of that number according to the rules below.

2. The rules for this Math Language (ML) are based on divisibility. A number N is divisible by a number M if there is an integer
K such that N = MK. In MATLAB we check divisibility by looking at the remainder when N is divided by M and if the
remainder is 0 we say it is divisible. The command is mod and it is used like mod(N,M). So if mod(N,M)==0 then we know that N
is divisible by M .

3. Here’s a table of the rules, showing the divisor and the syllable for the word:

2 oh
3 ba
5 ma

Thus 4 is ‘oh’, 6 and 12 are ‘ohba’, 15 is ‘bama’ and 10 is ‘ohma’. If a number is not divisible by 2, 3, or 5, then it is called ‘zeke’.
So 7, 11 and 13 are ‘zeke’.

The rules are checked in order.

4. For your program you’ll be using if-then-else or if-then-elseif statements to break down the input number into the right syllables.
Before you start coding, think about how you’d do it by hand and then try to write code to mimic what you’d do.

5. Run you program and have it figure out the names of all the numbers from 1 to 20. Make a file containing a table that shows
each number and its name. Turn in your scriptfile and the file containing the table.
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