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INTRODUCTION

[ e e s e |

o Programs are built to manipulate information - in a manner that is

* logical

efficient
[ Hfective
Scalable

Non-redundant

e Many higher-level programs are strongly typed lanquage - i it requires you to be explicitabout what kind of information you intend to manipulate

* g Jamesvs. Jomes, web vs. Web, Patvs. pat

o And higher-level programs, like Java, supports 2 different kinds of data
1 Primitive data
L. Objects



DAIA TYPES
e ———

Primitive Non-Primitive
/\ String Array Class etc.
Boolean Numeric
Integral
Integer

AN

byte short int long



PRIMITIVE
TYPES

 primitive data types

Jes inteqers are a subset of real numbers
- but they are fundamentally different
types of numbers, e.q. depending on the
type of number we expect we ask:

In programming the distinction is more
important because integers and real
numbers are represented in a different
way in the computer's memory

"how many siblings”" or "how much
siblings”

"how many does it weigh" or "how much
does it weigh!"




EXAMPLES OF PRIMITIVE TYPES: FOR NUMBERS, TEXT, EIC

Description Examples

int Integers 2 -5, 0 56000, -2490
double real numbers 8845 560 24901234 S
char single characters ¢ BT A

boolean logical values true false



EXPRESOIONS

xpressions:  set of operations that produce a value e
« (178 +(>+0) -1

Operators and operands

Many things to do with expressions

e (ne of the simplest
e dystem out printin(42);
e what is the output 7z
e dystem.out.printh{Z+3);
e what is the output



o Literals: the simplest form of expression

o Literals of the type i/
o 0 -84 +%] 4 %

o Literals of the type douse

LHERALS | Lo

o Literals of type far (character) are enclosed in single quotation marks and can include just one character:

S T

Literals of type e can also be expressed in scientific notation:

o 136 Te-5 452334

o Literals of type boolean scores logical information. The 2 keywords that are literal values of
type boolean are:

* frue or false



System.out printin/Z000004210)),

System.out prinfin(56 17784 10))

System.out prinfin(4545),

System.out printin(#4442),

s b,
ITSION & MO) [

System.out prinin(026))

System.out printn(6.20))

(1: Why do we care for mod values? What information can mod values qive us’




MORE EXAMPLES

Chap2/ A

System.out.printin(42);
System.out.printIn(2 + 8);
System.out.printin("2 + 8");
System.out.printin(19 % 5);
System.out.printIn(2 + 5);
System.out.printIn(2.0 + 5);

System.out.printIn(2.5 + 5);



EVEN MORE
EXAMPLES
(FOR PRACTICE)

Chap2/ B

dystem.outprint

n(19 /5 +"\n);

System.ouprint

(207 /10)

dystem.ouprint

)

N

/8/3 ﬂn 7]

dystem.oufprint

(2 / 3);

%%Qwﬁy/ﬁ%@
/‘nJ

dystem ouprint

///7@ é}/ /

//76)

dystem oufprint

116)

n

dystem.outprint
System.ouprint
dystem.ouprint

dystem.oufprint

7160);
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Real number example

2.0 2.4 + 2.25 * 4.0 / 2.0

\'.
Y /

|
4.8 + 2.25 * 4.0 / 2.0

4.8 | 9.0 / 2.0




PRECEDENCE
(TRY THIS & CHECK ON ECLIPSE)

- ]
System.outprintin(3 "9+ -1+ 10 /5- (10 % 2)
= Ans:

iy,
ot
u

System.outprintlf((3* 9+ -1+ 10/ 5- (08 )+ =9+ -2+10/5-(102 2)*(10Z 2

= fns:

Within the same level of precedence, the operators
are evaluated in one direction - usually left to right

4e

w7

unary operators

multiplicative operators

additive operators

o1

Chap2/ Ex3



MIXING TYPES & CASTING

When int and double are mixed, the resultis a double.

4.2 * 314s 12.6 20+10/3*25-6/4
. | | by
The conversion is per-operator, affecting only its operands. 1
7/ 3* 1.2+ 3 /2 7
o\ / Vit
|
2 * 1.2 + 3/ 2
N/
|
2.4 + 3/ 2
\ /

What did you expect?
What 1s the answer

Eclipse E



MIXING TYPES & CASTING

* Suppose you have some books that are 015 ft wide and you want to know how many wil fitin a shelf

that is 25 Tt wide
* Which of the below calculations would be appropriateto use?

System.outprinth( 25/ 15,

System.outprinth( 2/ 15 )

System.aut printinl (it} 25/ .15 )

System.aut printin( (inf) (25/ 75 ) ), ffO{/p ’
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VARIABLES

Primitive data can be stored in the computer's memory as a variable

* e

® name

o tis wil store 4 vale

Imagine variables being placed in cells - and Java is very picky as to what kind of data must be placed in thse cells eg. if you
tell Java you want to store a variable of /peint, then you have to be sure to do so. Likewise with char and double etc

You have to decide on what you want to 77e your variable

Variable names can be camel case for easier reading eq. camelCase




DECLARING VARIABLE

e Declaration: a request to set aside a new variable with a qiven e and ra77e

o <ype> <name>;  eq. height;

e Unassigned variable

* (nce a variable has been declared, the computer will set aside a memory location to store its value



WHAT [5 WRONG THIS CODE?

public class Receipt {
public static void main(String[] args)

// Calculate total owed, assuming 8% tax / 15% tip
System.out.
System.out.
System.out.
System.out.
System.out.
System.out.
System.out.
System.out.

println ("Subtotal:");
println (38 + 40 + 30);

println
println
println
println

(

v

(

Tax:") ;
38 + 40 + 30)
Tip:");
38 + 40 + 30)

println("Total:");

println

(
(
("
(
(
(
(
(

3
(
(

8 + 40 + 30 +
38 + 40 + 30)
38 + 40 + 30)

{

.08);

.15);

.08 +
.15);



ANIGNING VALUES

public class E {

public static void main(String[] args) {

Intx=1;
inty = x+1;
It z = Xty

System.out.printin(x + vy + z);

}

b,
H/ﬁyff e Ner
& Q 02’



ASSIGN VALUES (STUDENT WORK)

public class StuffintDoub {

public static void main(String[] args) {

int x=1;
inty=2;
double z = 3.0;
doublem = 3.9;

doubleg=x+y+z

System.out.printin(q);

intp=(int)( x+y+2);
lintp=(x+y+2);

doubler =x +y +(int) m;

System.out.printin(p + ", " +r);



SIRING CONCATENATION

public class StuffConcat {

public static void main(String[] args) {
System.out.printin(1+2+3);

System.out.printin("1"+"2"+"3");
System.out.printin("hello” +1 + 2 + 3);

System.out.printin(1+2+"hello” +3+4);

System.out.printin("bye"+9*3);
System.out.printin(’bye"+9+3*12);

System.out.printin(9+3*12+’bye"+9+3%12);

System.out.printin("1"+1);
System.out.printin(4-1+"abc");

System.out.printin("abc"+4-1); // your thoughts and solution?



USEFULNESS OF SIRING CONCATENATION

public dlass 6 |

public static void main(String(] args) |
intx =1
inty = x+1;
intz = x+y;

System.out printin('x, y, z respectively are: "+x +","+y +', "+ 2);

X =6
y=X1;
=Y
Systemn out printh('y, y, z respectively are: "+x +","+y +', "+ 2)
]
]



UsEFULNESS 10 STRING CONCATENATION

public class StuffConcat2 {

public static void main(String[] args) {

double grade = (95.1 + 71.9 + 82.6) / 3.0; /%f/

System.out.printin(*Your grade is" + grade);

int students =11 +17+4 + 19+ 14;

System.out.printin("There are " + students + " students in the course.");



FLX "BAD" RECEIPT CODE (GROUP WORK)

e Use variables (How many variables!

* Name variables appropriately (e.q. subtotal, tax efc)

e {se concatenation

e dample output for “qood" receipt program

Subtotal:108.0
Tax: 8.64

Tip: 16.2

Total: 132.84



CHECKING IN

* How are you keeping up with (3l 1617

* Do you look over the material after every new lecture?

* Do you try out the code?

* Are you qetting to know your classmates (through informal groups AND through class group work)?
* Autolab and grades

o All due dates are listed on DZLm

* (lass attendance



e (onsider the following:

(HANGE- USING
ONLY DIVISION
(/) & MOD ()

GROUP WORK

You have 7/ cents, how many quarters can you obtain/
What is left over? What is a simple calculation for that?
Now, how many dimes can you obtain’

What s left over? What is a simple calculation for that?

Now how many nickels can you obtain?



DO THE PRE-LAB EXERCISE ON DAL



YOU ARE READY FOR LAB J

o [et's Do It



PV THE 8 PRIMITIVE TYPES

Type Description/ Size Range
Values
byte bwos complement integer/ 8 bits 18 12
siqned integers
short bwos complement integer/ 16 bits -32168 to 32767
signed integers
int bwos complement integer/ 32 bits 1147433648 2 147433 641
signed infegers
long bwos complement integer/ 64 bits 9223,312.036,854. 75,308 . 9223 312.036,854.175,801

signed integers

float [EEF 754 floating point 31 bits ~34E+ 38 to +34E+ 3B
double IEEE 754 floating point 64 bits -T7E+308 to +17E+308
char Unicode character 16 bits https://unicode-fable com/en/

boolean true, false Thit used in 32-bitinteger N/A


https://ieeexplore.ieee.org/document/4610935
https://unicode-table.com/en/

