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Objectives

The studentwill understandhow
Java operations work with the
various data types

The student will have a more4n
depth understanding of the char
data type



Objectives

The student will also understand
how to mix variable types and how
the JAVA order of operations Works.

The JAVA order of operations,
PMMDAS is introduced and
explored



BINARY OPERATORS

A A few of the standard binary opem
In JAVA are:

A = assignment

A == OEO ANOAI
Al= OEO 11 O
A + addition, String conca
A - subtraction '
A * multiplication

A | division

A %  modulus



BinaryvsUnary

4 EAU AOA AAI T AA OA
because they perform their function
on two items, one on each side.

There are some operators that are
AAIT T AA OOl AOUe AAA
operate on one item, like the

AN N\

| ACAOE 6Ah OECE | E AO

N

OUui AT1 h OAB

Order of Operations



Overloaded operators

I OEAA OEAO OEA OO

performs two different functions:
A Numerical addition
A String concatenation

This IS common In programmmg
AAT T AA OI OAOI
which is a good thing.

) O | AATO OEA 006
several situations.

I C

b



OO h OBPBHOh Al A O,
The O Bgerator is used to give
values to variables and constants.

The O Hopépator is used to cheek
for equality.

It IS Important to keep clear the
difference between the two.

The O Achliecks to see if two values
are NOT equal to each other.

Order of Operations



OO PHO

A The most common mistake am%E
I T OEAA DBOI COAI |
Ol AEAAE A&l

the compiler will usuall
for you and not allow it.
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Sample program with operators

In the program shown below, you see several examples of operator use.

Study the whole program carefully and compare it to the output .

public class operators
;

public static

int numl
int num?2
int num3
int numé
int numb5
int nume
System.out
7stem.out
1.out
1.out
1. out
1.out

[ ¥ I T I I S I
[
-
o
r'-
m
=

g

volid main (Strinc

37
37
9;
numl 87
numd numa3;

12 num4 ;

.println (numl
printf("%d %d %d%n",numd,numb, nume) ;
.println (numl
.println (num3
.println (numd
.println (numé

" m

numez

num?2) ;
numd) ;
numa3

numl) ;

numb5) ;
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num3) ;
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Sample program with operators

Lines 510 use theé Bp@rator to assign values to the variablesm1through nume.
A numlandnum?2are each assigned an integer.
A numa3is assigned the sum of two integers using thedgerator.
A The values 7 and 9 are first added together in a temporary memory location,
and then the resulting value is placed into them3memory location.

public class operators
;

I
public static void main (Strine
{
int numl 3;
int num?2 5:
int num3 9;
int numé numl 8;
int numb5 num4 numa3;
int nume 12 numd ;
System.out.println (numl e numz " num3) ;
System.out.printf("%d %d %d%n",numé, numb5, nume) ;
l.out.println (numl num?2) ;
.out.println (num3 numd) ;
.out.println (num4 num3 numb5) ;
.out.println (numeé numl) ;

)]
(m
=

L

)]
(h
=

L

o
i
=

g ]

bl b bl b B

]

r oot o of

Iy
=
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Sample program with operators

A The variablenum4is assigned the product (using tiie®gerator) of a previously
assigned variablejum1, and a literal integer value 8.

A numsOCAOO6 j EO AOOECTI AA OEA OAI OA 1T £Eq
operator) of two variablesjum4andnum3,

A num6gets the difference between a literal value 12 and the variabl@4.

public class operators

public static voild main (Strine

{
int numl 37
int num?2 5;
int num3 9;
int numé numl 8;
int numb5 num4 numa3;
int nume 12 numd ;
System.out.println (numl e numz " num3) ;
System.out.printf("%d %d %d%n",numé, numb5, nume) ;
/stem.out.println (numl num2) ;
.out.println (num3 numd) ;
1.out.println (num4 num3 numb5) ;
.out.println (numeé numl) ;

]
b

L
(h
=

ot of o
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=
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L
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Assignmentz right to left operation

A It is very important to understand that assignment statementis aright to
left operation.

A This simply means that the right side of an assignment statement is always taken
care of first by the compiler.

public class operators
-

f
public static void main (Strine
{
int numl 3;
int num?2 5;
int num3 9;
numé numl 87
numbS numé numa3;
nume 12 numd ;
em.out.println (numl " numz " num3) ;
L.out.printf ("sd %d %d%n",numé, num5, nume) ;
l.out.println (numl num?2) ;
1.out.println (num3 numd) ;
1.out.println (num4 num3 numb5) ;
1.out.println (numeé numl) ;

[#p]
e

Ly

g ]

I-'_‘ I-ﬁ I-'_‘ I-ﬁ I-ﬁ

oy}
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Assignmentz right to left operation

A If an operation on the right side of the assignment operator is a ateftn
expression and needs to be calculated first, it is handled@mgorary location,
and then the resulting value is placed into the memory location of the variable.

A In line 7 below, the values 7 and 9 are first added together, then assigned to
numa3

public class operators
-

{ ”I-..I.~
public static void main (String [] args)

int numl 3;
int num?2 5;

int num3 9;

int numé numl 8r
int numb5 numd numa3;
int nume 12 numd ;

System.out.println (numl " numz " num3) ;

System.out.printf("%d %d %d%n",numé, numb5, nume) ;
l.out.println (numl num?2) ;

.out.println (num3 numd) ;

.out.println (num4 numa3 nums) ;
.out.println (numeé numl) ;

)]
(m
=

L

)]
(h
=

L

o
i
=

g ]

bl b bl b B

]

r oot o of

Iy
=

oy}
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Assignmentz NEVER left to right

A Finally, it is equally important to realize that an assignment operation is NEVER a
left to right action:7 + 9 = num3 is NOT allowed as you can see in line 7 of
OEA DOI COAI AAIT xAAAA AEA ATl PEI AO x
statement!

A The left side of an assignment statement must ALWAYS be a variable or
constant.

operators.java X

public class operators

public static void main (String [] args)
{
int numl 37
int num?Z 57

int 7 9 numa3;

int numé numl 8;

int numb numd num3;
int numeé 12 numd ;
System.out.println (numl men num: mwen num3) ;
System.out.printf ("%d %d %d%n",numd, num5, numé) ;
System.out.println (numl num?z) ;

Build Cutput

a statement
7+ 9
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Two different output statements

A Examine closely the first two output statements.

A They both do the same thing: output three variables with spaces separating
each, but they work differently.

A One is grintin statement, and the other @rintf. You should be familiar with
how theprintf statement works from Lesson 1.

public class operators
{

public static void main (Strine
{

int numl 3;

int num?2 5;

int num3 9;

int numé numl 8;

int numb5 num4 numa3;

int numé 12 numd ;

—_—> System.out.println (numl "o num?2 "o num3) ;
—_— System.out.printf("%d %d %d%n",numé, numb5, nume) ;
l.out.println (numl num?2) ;

.out.println (num3 numd) ;

.out.println (num4 num3 numb5) ;
.out.println (numeé numl) ;

)]
(m
=

L

)]
(h
=

L

o
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String concatenation

A Notice that theprinttn OO A OAT AT O OOAO 026 1T PAOAOI O
numerically added.

A)YT OOAAA A POl AAGO AAI 1T AA OAI
strings together into a longer string.

A(AOABO Eix EO xi OEOS

—
pr2!
>
@)
To
—
p>
O
I

public class operators
;

I
public static void main (Strine
{
int numl 3;
int num?2 5;
int num3 9;
int numd numl
int numb num4
int nume 12 numd ;
System.out.println (numl numz num3) ;
rstem.out.printf ("%d %d %d%n",numé,numb, nume) ;
l.out.println (numl num?2) ;
1.out.println (num3 numd) ;
1.out.println (num4 num3 numb5) ;
1.out.println (numeé numl) ;

L

[0 T s R O
[

-

o

r'-

m

=

b b b b




006 | PAOAOI O HOI A,

A 7EAI OEA 006 1 PAOAOGI O EO AAIT OO O1 AI
things are involved.

A Inline 7, it sees two integers, therefore it numerically adds the two values.

A However, intherintin OOAOAT AT 6h OEA AEOOO 028,11 B
on one side, and a string on the other.

public class operators
-

I
public static void main (Strine
{
int num
int num?2
int num3
numd numl
numb numé
nume 12
em.out.println (numl " numz " num3) ;
L.out.printf ("sd %d %d%n",numé, num5, nume) ;
l.out.println (numl num?2) ;
1.out.println (num3 numd) ;
1.out.println (num4 num3 numb5) ;
1.out.println (numeé numl) ;

[#p]
e

Ly

g ]

I-'_‘ I-ﬁ I-'_‘ I-ﬁ I-ﬁ

oy}




006 | DAOAOI O POl A,
A7EAT AEOEAO 1 O Al OE EOAI O EiI A 026 1B
performed automatically, creating a new String, in this case§ . i

A The next operator sees the Strifig3 fi (the result from the first operation) and
the variablenum2, and creates another String, 35 1

public class operators

{
public static void main (Strine
{
int numl 37
int num?2 5;
int num3 9;
numd numl 87
numbS numd numa3;
nume 12 numd ;

[#p]
e

em.out.println (numl " num. " num3) ;
L.out.printf ("sd %d %d%n",numé, num5, nume) ;
l.out.println (numl num?2) ;
1.out.println (num3 numd) ;
1.out.println (num4 num3 numb5) ;
1.out.println (numeé numl) ;

Ly

g ]

I-'_‘ I-ﬁ I-'_‘ I-ﬁ I-ﬁ

oy}




006 | BAOAOI O DPOI A,
A A3 5 rfandii 3 & 6 fcomplete the four part concatenation process,

resulting in one long String, which is then output by frentin method.
A In summary, therintln statement waits until the concatenation operations are

completed, and then outputs the final result.
A It DOES NOT output each term one at a time.

public class operators
-

I
public static void main (Strine
{
int numl 3;
int num?2 5:
int num3 9;
int numé numl 8;
int numb5 num4 numa3;
int nume 12 numd ;
System.out.println (numl " num. num3) ;
System.out.printf("%d %d %d%n",numé, numb5, nume) ;
l.out.println (numl num?2) ;
.out.println (num3 numd) ;
.out.println (num4 num3 numb5) ;
.out.println (numeé numl) ;

)]
(m
=

L
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OhPHO AT A OABO | DA

Ad4EA OBPHO 1T PAOAOT O AT I PAOAO OEtheifdhety OA C
match,falsesE £ OEAU AT 1808

A4EA OABO Al AO GmidE A B0 AQE GilichicaAéndoO\GDA E h

A Pretty simple, huh?

A7Ii OA 1T £ xAOTEIC j A O 1T1xg8i1T1U OOA OE

objects. More on this later.

oublic static void main (Strine
{

int numl 3;

int num?2 5;

int num3 9; Press any key to continue...

int numd numl 8;

int numb num4 numa3;

int nume 12 numé ;

System.out.println ] e numz " num3) ;
rstem.out.printf ("sd B %d%n",numé, numb, nume) ;
l.out.println (numl num?2) ;

1.out.println (num3 numd) ;

1.out.println (num4 num3 numb5) ;
1.out.println (numeé numl) ;

L

] I.-'Ed
o
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m
=

S
S
S
S
S

b b b b
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D A E ghimitive data type
I x 1T AO6O0 AGAI EIT A Ol
In more detall.
As discussed eatrlier, it belongs to the
Integer data type family, requires 16
bits to store, and represents characters

from the ASCII and Unicode universal
system of characters.

Characters are simpiytegers in
disguise!



ASCIisUnicode

A ASCII (American Standard Codab\
Information Interchangejs a :
system of symbols used |
English language. L ——

A As technology spread wor
the Unicodesystem develop
from the ASCII system, spanni
much broader spectrum of
language systems.



http://en.wikipedia.org/wiki/ASCII
http://en.wikipedia.org/wiki/Unicode

\ V4 A\ N\

OAO O0abd 6060

The three most important
characters you must learn and
memorize ared A0, 0 anl,
000(zer o) .

Each one has an integer value
associated with it that Is a part of
the ASCII system.
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OAO O0aodo o000

A Here they are. Memorize them!
A 6A = 65

Ao®d = 97

A6® = 48

A Once you know these, you ¢

figure out any other letter or

A &I O AGAIl Bl An
AT A OXd B Tih



charmap

Each computer
has an applicatior
that shows the
ASCII/Unicode
system.

Typecharmapat
the Run prompt of
your computer,

and you will get |
this window; s i
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