Lecture 4 – Relational & Logical Operators

· These are required for branching

· Idea:  We want to write expressions of the form:

if (something condition holds)


then (perform some task)

· Relational & logical operators are the tools that we use for the "some condition holds" part of the above statement.

Relational Operators

· def: Relational operators are operators with two numerical or string operands that yield either a true or a false result., depending on the relationship between the two operands.

· In Matlab, a true result is equivalent to the value of 1, and a false result is equivalent to the value of 0.

· The general form of a relational operator is:

a1 op a2
a1 and a2 are arithmetic expressions, variables, or strings.

op is one of the following relational operators:

Operator


Operation



==



equal to

~=



not equal to

<



less than

<=



less than or equal to

>



greater than

>=



greater than or equal to

table 3.1 in the text

· If the relationship between a1 & a2 expressed by the operator is true, then the operation returns a value of 1; otherwise, the operation returns a  value of 0.

· Examples:

Operation



Result


2 == 2




1

2 == 2.1



0

2 > 1




0

1 < 2




1

25 <= 0




0

25 <= 25



1

4 ~= 5




1

6 ~= 6




0

'a' < 'b'




1

characters are evaluated in alphabetical order

· We can also use relational operators to compare arrays:

[ 2, 4 ; 9, 33 ] == [ 2, 10 ; 100, 33] 
returns 
[ 1, 0 ; 0, 1 ]

'CS 99' == 'CS 99'


returns

[ 1 1 1 1 1 ]

The arrays must have the same size, with one exception.

· We can compare an array and a scalar:

a = 5;

B = [ 7, 0, 5 ; 4, 5, 10 ];

a == B 

returns

[ 0, 0, 1 ; 0, 1, 0 ]

a <= B

returns

[ 1, 0, 1 ; 0, 1, 1 ]

Notes on the equivalence operator

· Keep in mind that the equivalence operator, ==, is different than the assignment operator, =.  This is a very common Matlab programming error.

· Be careful of roundoff error.  Two numbers could be theoretically equal, but might differ after a Matlab calculation because of roundoff error.

· Example:

>> cos(pi/2)

ans =

  6.1232e-017

>> 0 == cos(pi/2)

ans =

     0

Even though cos((/2) = 0.

6.1232e-017 means 6.1232 x 10-17 ,which is very small.

· One way to deal with this type of roundoff error is to test whether two numbers, a & b, are within some small amount, (, of one another:

>> eps = 1.0E-14;

>> a = cos(pi/2);

>> b = 0;

>> abs(a – b) <= eps

ans =



1

Logic Operators

· There are 3 logic operators that work with pairs of expressions.  These are called binary logic operators.

Operator

Operation

&


and

|


or

xor


exclusive or

· The general form of a binary logic operator is:

l1 op l2
where l1 and l2 are expressions or variables.

If the the relationship between l1 and l2 is true, then the operation returns a value of 1; otherwise, it returns a value of 0.

· Example:

>> a = 1;

>> b = 2;

>> c = 3;

>> a < b & b < c

ans = 

1

· There is one logical operator that works with single expressions: not

not is called a unary operation.  The operator is ~

· Example:

>> d = 1;

>> ~d

ans =

0

· As with relational operators, logical operators can be used with arrays of the same size.

· Example:

>> M = [1, 1; 0, 0]

M =

     1     1

     0     0

>> N = [1, 0; 1, 1]

N =

     1     0

     1     1

>> M & N

ans =

     1     0

0 0

The arrays need to be of the same size.

· Again, we can use the logic operators to compare an array to a scalar:

>> D = [1, 1 ; 0, 0 ]

D =

     1     1

     0     0

>> D & 1

ans =

     1     1

     0     0

Operator Truth Table

Inputs

and

or

xor


not

l1
l2 
l1 & l2 

l1 | l2 

xor(l1 ,l2 )

~l1
0
0
0

0

0


1

0
1
0

1

1


1

1
0
0

1

1


0

1
1
1

1

0


0

Order of Operations

1.) Arithmetic operations.

2.) Relational operators, working from left to right.

3.) ~

4.) &

5.) |

· To have an order of operations different that above, use parentheses.

Logical Functions

ischar(arr)

Returns 1 if arr if a character array.

isempty(arr)

Returns 1 if arr is an empty array.

isinf(arr)

Returns 1 if the value or arr is Inf (infinity).

isnan(arr)

Returns 1 if arr is NaN (not a number).

isnumeric(arr)

Returns 1 if arr is a numeric array.

