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Introduction

A computer program is a sequence of computer
commands. In a simple program the commands are
executed one after the other in the order that they are
typed.

MATLAB provides several tools that can be used to control
the flow of a program.

It should also be noted that function files (Chapter 6) can
be used in programming.

A function file is a subprogram. When the program reaches
the command line that has the function, it provides input
to the function, and “waits” for the results. The function
carries out the calculations, transfers the results back to the
program that “called” the function, which then continues to
the next command.



Relational Operators

Relational Operator Description

< Less than.

> Greater than.

<= Less than or equal to.
>= Greater than or equal to.

Equal to.
Not Equal to.

{
I



Relational Operators (cont’d)

* When two numbers or scalars are compared, the
result is 1 (logical true) if the comparison,
according to the relational operator, is true, and O
(logical false) if the comparison is false.

* If two arrays are compared (only arrays with the
same size can be compared), the comparison is
done element-by-element, and the result is a
logical array of the same size with 1’s and 0’s
according to the outcome of the comparison at
each address.



Relational Operators (cont’d)

>> 5>8 | Checks if 5 is larger than 8.

ans =

Since the comparison is false (5 is |

0 not larger than 8) the answer 1s 0.
>> a=3<10 | Checks if 5 is smaller than 10, and assigns the answer to a. |
a = Since the comparison is true (5 is smaller
- than 10) the number 1 1s assigned to a.

Using relational operators

>> y=(6<10) +(7>8) +(5*3= =60/4) in math expression.

X

Equal to 1 since
6 1s smaller than 10.

Equal to 0 since 7 1s

not larger than 8.

Equal to 1 since 5*3
1s equal to 60/4.

Y:



Relational Operators (cont’d)

Define vectors

>> b=[15 6 9 4 11 7 14]; c=[8 20 9 2 19 7 10];| band c.
>> d=c>=b | Checks which c elements are larger or equal to b clements. |
d = Assigns | where an element of c is
0 1 1 0 larger than or equal to an element of b.
>> b ==c | Checks which b elements are equal to ¢ elements. |
ans =
0 0 1 0 0 1 0
>> b~=c | Checks which b elements are not equal to ¢ elements. |
ans =
1 1 0 1 1 0 1
>> f=b-c>0 Subtracts ¢ from b and then checks
2m which elements are larger than zero.

1 0 0 1 0 0 1



Relational Operators (cont’d)

>> A=[2 9 4; -3 5 2; 6 7 -1] [ Define a 3 x 3 matrix A. ]
A=

2 9 4

-3 ) 2

6 7/ -1 Checks which elements in A are smaller or
>> B=A<=2 equal to 2. Assigns the results to matrix B.
B =

1 0 0

1 0 1



Relational Operators (cont’d)

>> r = [8 12 9 4 23 19 10] | Define a vector r. |
r =

8 12 9 4 23 19 10
>> s=r<=10 [ Checks which r elements are smaller than or equal to 10. I
s =

A logical vector s with 1's at positions where

1 0 1 1 | elements of r are smaller than or equal to 10.
>> t=r(s) | Use s for addresses in vector r to create vector .
t = Vector t consists of elements of
8 9 - 10 r in positions where s has 1’s.
>> w=r (r<=10) | The same can be done in one step.
W =



Logical Operators

Logical Operator Name | Description
& AND Operates on two operands (A and B). 1f both
Example: A&B are true, the result is true (1), otherwise the
result is false (0).
| OR Operates on two operands (A and B). If
either one, or both are true, the result is true
Example: A|B (1), otherwise (both are false) the result is
false (0).
~ NOT Operates on one operand (A). Gives the
opposite of the operand. True (1) if the oper-
Example: ~A and 1s false, and false (0) if the operand is
true.




Logical Operators (cont’d)

>> a=5|0 | 5 OR 0 (assign to variable a). |

a = | 1 is assigned to a since at least one number is true (nonzero). |
1

>> ~25 [ NOT 25. |

ans = The outcome is 0 since 25 15 true

o (nonzero) and the opposite 15 false.

>> £=25*((12&0)+ (~0)+(0]5)) |Using logical operators in math expression.

= =

S0 Define two vec- ‘
>>» x=[92 3 0 11 0 15]; yv=[2 0 13 -11 0 4]: tors x and y.
>> X&Y The outcome is a vector with 1 in every
ans = position that both x and v are true (nonzero
1 0 o 1 elements), and 0's otherwise.
>> =X |y The outcome 15 a vector with 1 in every
z = position that either or both = and v are true
1 1 1 1 (nonzero elements), and 0's otherwise.
>> ~([(x+y)

The outcome 1s a vector with 0 1n every
position that the vector x + v 15 true (non-
o o o 1 zero elements), and 1 1n every position that
®x + vy 15 false (zero element).




Order of Precedence

Precedence Operation

| (highest) Parentheses (If nested parentheses exist, inner have prece-
dence).

Exponentiation.
Logical NOT (-).

Multiplication, division.

Relational operators (=, <, >=, <=, ==, —=).
Logical AND (&).

2

3

4

5 Addition, subtraction.
]

7

8 (lowest) Logical OR (| ).



Fumction

all (&)

any [(A)

Find{A)

find{A>d)

Descripricn

Retorms 1 (true) oif all elements
m a vector A are trae (nonzero ).
Feturms O {false) 1if one or msore
clemients are false ( zero).

If & s 8 mammx, treats columns
of & as vectors, returms a vechor
with 1's and O"s.

REcturms | (truc) 1f any clement
m a vector A s troe {nonzerno ).
Reoctums O {falsc) 1f all elements
arc false (Fzero).

If & s 8 matnx., treats columns
of & as vectors, returms a vechor
with 1's and O"s.

If & 15 a vector., returns the inds-
ces of the nonFero clemienis.

If . 1= a wvector. returns the
address of the elements that are

larger than 4 (any mlatronal
opcrator can be used ).

15 5 T 111

15 5 0 111

15 0 0 111

ans =
1
> B = [0 0 O O O O] -
= any (B)
ans =
o

== A=—D0 9 4 F T O 0 1
El :

=% Finmdia)

Aans =
2 3 4
5 = o
= Ffindil{Aa=4}
ans =




Conditional Statements (1)

Flowchart
l .. MATLAB program.

if condiional expression

A group of
MATLARB commands.

and

| Commands |
4‘ e MATLAB program.
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Conditional Statements (2)

Hm:.:hm
False
True
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|-- end
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Conditional Statements (3)

i
statcmemnt

Falsc

Lol

Crroup |
Connisands Corrrmands
Caroupe & Caroap 2
"'1.1.':".-:]
¥

MATLAB program.

if conditronal expression

Group | of
MATLARB commands.

elseif condihonal expression

Group 2 of

MATLAB commands.
else

T Group 3 of

MATLAB commands.
end

MATLAB program.




SWITCH-CASE

MATLAB program
witch cxpression
N (‘ommands [
Group 1 ase valucl
Commands ~ase value?
Group 2
Group 2 of commands
ase valuel
Commands
Group 3 —— ' ‘ )
Group 3 of commands

Group | of commands.

Commands
Group 4 - - |
N Group 4 of commands

end

MATLAB program



LOOPS

* |[n for-end loops the execution of a command,
or a group of commandes, is repeated a
predetermined number of times.

* |In while-end loops the execution of a
command, or a group of commands, is
repeated if the conditional expression is true
(1); otherwise, MATLAB skips to the end
statement and continues with the program.
This looping process continues until the
conditional expression is false.



LOOPS: FOR

!
1
e Commands k=k+s
i 0
end
r 1 ' The wvaluc of k " The mcrement in k |
Loop indcx . : :
b in the first pass _+ after cach pass.

vanablec - . /
- p A . *_ . "‘. ! The valuc of k

—al
| mn the last pass.

A group of
MATLAB commmands



LOOPS: WHILE

¥hile conditional cxpression

A group ol
MATLAB commands

B (ommands
Grouy



NESTED LOOPS & CONDITIONALS

for k=1:n Every time k
increases by 1. the
nested loop executes

Loop m times. Overall, the
group of commands
are executed n xm

A group of Mested
commands. loop

e
aenda E——

end HIMCS.

This nested structure also available for IF conditionals.



BREAK

When inside a loop (for and while), the break command
terminates the execution of the loop (the whole loop, not
just the last pass). When the break command appears in a
loop, MATLAB jumps to the end command of the loop and
continues with the next command (does not go back to the
for command of that loop).

If the break command is inside a nested loop, only the
nested loop is terminated.

When a break command appears outside a loop in a script,
or function file, it terminates the execution of the file.

The break command is usually used within a conditional
statement. In loops it provides a method to terminate the
looping process if some condition is met.



CONTINUE

* The continue command can be used inside a loop (for
and while) to stop the present pass and start the next
pass in the looping process.

 The continue command is usually a part of a
conditional statement. When MATLAB reaches the
continue command, it does not execute the remaining
commands in the loop, but skips to the end command
of the loop and then starts a new pass.

1. BREAK means exit immediately from the last loop you
started to run in which this break command.

2. CONTINUE means do not execute remaining commands
in the loop, but do not exit from the last loop in which
this continue command.



Laboratory Session

Do both examples and sample applications in
Chapter 7 of the textbook (the first 2 hours).



Homework #9

Not later than the next week:

Solve problems 7, 14, 19, and 26 from the Chapter 7
of the textbook using Matlab.



