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Three progra

● Sort 3 numbers
● Net future value ca
● Doubling time for i● Doubling time for i

2

ams today ...

alculator
interest ratesinterest rates
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Flow CFlow C
● Used to determine the

execution
● Flow Control in MATL● Flow Control in MATL
● Conditional statemen

if l d● if ... else ... end
● Loops
● for ... end 
● while ... end 

3

ControlControl
e sequence of program q p g

LABLAB
nts

G:\common\eng1102\1102_200508\02matlab\en02.m03.logic_loops



ConditionalConditional
General Format:

if expression
block of statements(1)

else
block of statements (2)( )

end

● block statements(1) only● block statements(1) only 
true

● block statements(2) only ( ) y
false

● Relational (>,<) and Logi
ll bi d ith

4

usually combined with an

*

Statement Statement
Example:

x=5?if x==5
a=0.5*x

b=2+ x a=0.5 xelse
b=2+x

executed if the expression is

end

executed if the expression is 

executed if the expression is p

ical (&,|,~) operations are 
if t t t

G:\common\eng1102\1102_200508\02matlab\en02.m03.logic_loops
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Opera

5

ators
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Opera

1) arithmetic opera1) arithmetic opera
2) relational opera

3) logical operators

(needed for progra

6

ators

ators (^ * / + -)ators ( , , /,+,-)
tors (<,>,==,~=)

s (~,&,|,xor)

am flow control)
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RelationalRelational 
● Comparison between arg
● Result is either true (1) o
● Relational Operators (MA● Relational Operators (MA

< less than
<= less than or equ
> greater than> greater than
>= greater than or e
== equal to
~= not equal to

7

~= not equal to

OperatorsOperators
guments
or false (0)
ATLAB pg 44)ATLAB pg 44)

al to

equal to
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RelationalRelational 
● Comparison between arg
● Result is either true (1) o
● Relational Operators (MA● Relational Operators (MA

< less than
<= less than or equ
> greater than> greater than
>= greater than or e
== equal to
~= not equal to

8

~= not equal to

OperatorsOperators
guments
or false (0)
ATLAB pg 44)ATLAB pg 44)

al to

equal to
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Relational OpeRelational Ope
>> a=3+73;  b=7*2;
>> a>b
ans = 1ans  1   

OOr can compare a
element basis

>> [6 3 9] [14 2>>x = [6, 3, 9]; y = [14, 2
>>z = (x < y)
z =

1 0 0
true  false  false

9

1    0    0

erator Exampleserator Examples

arrays on an element-by-

2 9]2, 9]
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Logical OLogical O
Perform element-by-elem
Vectors must be same sizVectors must be same siz
scalar
L i l O t (P lLogical Operators (Palm p
&  and
|  or
~   not
xor exclusive or
● Digital symbols used by EE’s

10*

OperatorsOperators
ent operations

ze except when compared toze except when compared to 

169)page 169)

s
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Logical

if (x>15 & y~

combine Relat

11

Operators 

~= 0)

tional Expressions
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Logical Operators
& ( d)& (and)
● Returns 1 (true) if both ex

R t 0 (f l ) h it● Returns 0 (false) when eit
| (or)
● Returns 1 (true) if either e
● Returns 0 (false) when bo

( t)~ (not)
● Precedes any logical expr

Ch th l f th● Changes the value of the 
xor (exclusive or (either or,

R t 1 (t ) i● Returns 1 (true) is one or 
● Returns 0 (false) is both a
● Note: xor is used differe

12

● Note: xor is used differe
as a function e.g.   xor (A

s combine Relational Expressions

xpressions are TRUE
th i i FALSEther expression is FALSE

expression is TRUE
oth expressions are FALSE

ression
i t th itexpression to the opposite

r, but not both)
th th i TRUEthe other is TRUE

are TRUE or both are FALSE
ently that the others It works

G:\common\eng1102\1102_200508\02matlab\en02.m03.logic_loops

ently that the others. It works 
A,B)



Truth T

C = A & B

1 1 11 1 1

0 0 1

0 1 00 1 0

0 0 0

C (A & B)C = ~(A & B)

0 1 1

1 0 11 0 1

1 1 0

1 0 0

13

1 0 0

Tables

C = A | B

1 1 11 1 1

1 0 1

1 1 01 1 0

0 0 0

C A BC = A xor B

0 1 1

1 0 11 0 1

1 1 0

0 0 0
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As a Team..

● In your Command y
xnum=44;

21ynum=21;
bb=33;

● Evaluate:
ynum<xnumynum<xnum
acdc=bb>xnum
zztop=xnum>bb
acdc & zztop

14

p
~(zztop | acdc)

.. 2 minutes

Window, enter:,
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As a Team..

● In your Command Wind
xnum=44
ynum=21
bb=33

● Evaluate: (can you pred
ynum<xnum
acdc=bb>xnum
zztop=xnum>bbzztop=xnum>bb
acdc & zztop
~(zztop | acdc)(zztop | acdc)
c=xnum^2<=ynum*2

15

.. 2 minutes

dow, enter:

dict the result?)

27&(zztop | bb~=ynum)
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if ... eif ... e
General Format:

if expression
block of statements(1)

else
block of statements (2)( )

end

● block statements(1) only● block statements(1) only 
true

● block statements(2) only ( ) y
false

● Relational (>,<) and Logi
ll bi d ith

16

usually combined with an

*

elseelse
Example:

x=5?if x==5
a=0.5*x

b=2+ x a=0.5 xelse
b=2+x

executed if the expression is

end

executed if the expression is 

executed if the expression is p

ical (&,|,~) operations are 
if t t t

G:\common\eng1102\1102_200508\02matlab\en02.m03.logic_loops

n if statement



if ... else
G l F t ExGeneral Format:
if expression (1)

Ex
if x

block of statements a
elseif expression (2)

a
els

block of statements b
else

b
els

block of statements c
end end

● elseif block of statements
expression (1) is false an

17

p ( )

eif ... end
xample:

x=5

xample:
x==5

x>7

a=0.5 xa=0.5 * x
seif x>7

c=2+3x
b=2+xb=2+x

se
c=2+3x
d

s b is evaluated only if 
nd expression (2) is true

G:\common\eng1102\1102_200508\02matlab\en02.m03.logic_loops
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ExampleExample

>> if_example
WARNING: either x
x = -2.000000 y = 5y

18

x>=yy

y/x>0

c=x^2-y

Fprintf()
c=log(x/y)

x and y are both negative or x<y
5.000000
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A tAs a te

Write a program s● Write a program us
to:
● input three numbers
● Sort the numbers in● Sort the numbers in 

n1 biggest, n3 smal
● Display n1 n2 and● Display n1, n2 and 

19

eam...

sing logic statementssing logic statements 

s into variables n1, n2, n3
descending order (i edescending order (i.e.,
lest)
n3n3
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Start  
Simplesort

Input n1, n2
n3

n1<n2?

FalseFalse

n2<n3?

False

n1<n2?n1<n2?

False

Display n1
n2, n3

20

End  
Simplesort

t

2, 

True

temp=n2
n2=n1

n1=tempn1=temp

True

temp=n3
n3=n2

n2=temp

TrueTrue

temp=n2
n2=n1

n1=temp

, 

G:\common\eng1102\1102_200508\02matlab\en02.m03.logic_loops
t



for L
• Used when you know 

how many loops you 
need --- has built in 
counter

General Format:
for index = expression

block of statementsblock of statements
end

Example:p
r=2
dt=.1
for i=1:10

t=i*dt;
d *t

21

d=r*t;
end

*

Loopsp

r=2;
dt=.1;

For
i=1:10

TTrue

False

t=i*dt;
d=r*t
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As a t
● Write a program that ca

money will grow over ey g
annual, compounding):
● input interest rate i ra● input interest rate, i_ra

princ, from keyboard
● Setup a for loop that co● Setup a for loop that co

example: princ=princ*(
● When the loop ends pri● When the loop ends, pri

and the growth in terms 
growth=princ/ini_princg p _p

● Can you modify the prog
number of years?

22

y

team...
alculates how much your 
eight years (with simple, g y ( p ,
:
te and initial principlete, and initial principle,

ompounds the interest Forompounds the interest. For 
(1+i_rate);
nt (disp) the final amountnt (disp) the final amount 
of percent. For example:

c*100;
gram so you can input the 
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As a team...

23 G:\common\eng1102\1102_200508\02matlab\en02.m03.logic_loops



while L
• Used for tasks 

requiring repetitionrequiring repetition
General Format:

while expressionwhile expression
block of statements

end
Example:

r=2
dt=.1; t=0;
while t<10

dt=t+dt;
d=r*t;

end

24

end

*

Loops

r=2;
dt=.1;
t=0;

While F lt<10

True

False

t=t+dt;
d=r*t
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As a teAs a te

● Write a program that● Write a program that 
your money will doub
● input interest rate i r● input interest rate, i_r

principle, princ, to 100
● Setup a while loop tha● Setup a while loop tha

E.g. princ = princ*(1+
● Inside the loop count● Inside the loop, count 
● When the loop ends, d

the number of years itthe number of years it 

25

eameam...

calculates how quickcalculates how quick 
ble:
rate and set initialrate, and set initial 
00
at compounds the interestat compounds the interest. 
+i_rate);
the years; i e yr=yr+1;the years; i.e., yr=yr+1;

display the final amount and 
took to double prin yrtook to double, prin , yr
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Flow Contr
Do Loop (or FoDo Loop (or Fo

– Used for tasks requiring a pre-se
• These flow charts will each loop 10

x=0
i=1

while
i<11

False

x=x+i^2

i<11

True

x x i 2
i=i+1

26*

rol Loops
or/next Loop)or/next Loop)
et repetition of block of statements
0 times.

x=0

for
i=1:10

x=x+i^2

i 1:10

x=x+i 2
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