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any program you might want to write

objects
functions and modules
graphics, sound, and image I/0O
arrays
conditionals and loops

Math Text I/0

primitive data types assignment statements
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set of values literal values operations
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P 90 Ul pin
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a b t
int a, b; - -
a = 1234; 1234 —
b = 99; 99
int t = a; 1234
a = b; 99
b = t; 99 1234
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values sequence of characters
gz . v an .
typical | .« b wq e s ol Ly QT (s8] Jas ¢ o 1,0 (slias )] i
) Hello, 1 *
literals
. \\1234// + \\ + \\ + \\99//
operation concatenate T
operator + I s I
4 4
expression value
“H_i , (11 + “Bob!! “H_i , Bob”
6 (slas 6 slas
Hl” + (11 2 (11 + “1” “1 2 1” /\
u1234n + 11 + 71 + (‘99!! “1234 + 99,, “1234” + A\ \7 A\Y + \\99//
“1234” + “99” “123499” .
W6 1,0
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public class Ruler {

oS bha Gy slassiygnay :Jlws

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

String rulerl =
String ruler2 =
String ruler3 =
String ruler4d =

"1"’.

rulerl + " 2 " + rulerl;
ruler2 + " 3 " + ruler?;
ruler3 + " 4 " + ruler3;

System.out.println (ruler4) ;
}
} slad, Juasl

% java Ruler
1 21 3 1 2 1 4 1 2 1 3 1 2 1

"1"
"1 2 1"
"1213121"
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values =231 .. 23 -1
typical literals 1234 99 -99 0 1000000
operations add subtract multiply division remainder
operators + - * / %
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expression value comment
5+ 3 8 &
5 - 3 2 B85
5 % 3 15 < po
Ceod (5902) fopomndls
5/ 3 1 (o Liel
5 % 3 2 oilousls
1/0 - Lol oyloj slas
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public class IntOps {
public static void main(String[] args) ({
int a = Integer.parselInt(args[0]) ;
int b = Integer.parseInt(args[l]);:::::\ 6&@agﬁ

int sum = a + b; ey % Jjavac IntOps.java
int prod = a * b; % java IntOps 1234 99
int quot = a / b; 1234 + 99 = 1333

int rem = a % b; 1234 * 99 = 122166
System.out.println(a + " + " + b + " =" + sum ); 1234 / 99 = 12
System.out.println(a + " * " + b + " = " + prod) ; 1234 % 99 = 46
System.out.println(a + " / " + b + " = " + quot); 1234 = 12%99 + 46
System.out.println(a + " $ " + b + " =" + rem );

. -
ot el JUrsh 90 4 15l
/ o o .
w(p g (sl & v l,
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values
typical literals
operations

operators

oode Slawlxo jo wbe double glools goi O

real numbers (specified by IEEE 754 standard)
3.14159 6.022e23 -3.0 2.0 1.4142135623730951

add subtract multiply division

+ —_ * /
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expression value
3.141 + .03 3.171
3.141 - .03 3.111
6.02e23 / 2.0 3.01e23
5.0 / 3.0 1.6666666666666667
10.0 % 3.141 0.577
1.0 / 0.0 Infinity
Math.sqrt(2.0) 1.4142135623730951
Math.sqrt(-1.0) NaN
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Math

lols y» Math a@lays

double
gl slp @0 aw @l
float ,1ong ,inté double
W o pis a0 double
double
L&qﬂ;é double
Ol e N doubTe
double
double
double
Tong
double
double
double
double

abs(double a)

max (double a, double b)
min(double a, double b)
sin(double theta)
cos(double theta)
tan(double theta)
exp(double a)
Tog(double a)
pow(double a, double b)
round(double a)
random()

sqrt(double a)

E

PI

A s Glha i3
v 7
bya s eaifls

b sa s easis

Qwgiw U

w%JéU

CHIBU b

(e?) Jw, uly
(1na)&yﬁmﬁ
buy«va

ZAD 518 (MY oy Y s ol

[O ’ 1) ;U > u*‘;)w >, U‘{/z‘:&)?’"

a (°9, iy,

(cwl) € )l xin

(cwl) T I pie

http://java.sun.com/javase/6/docs/api/java/lang/Math.html
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public class Math

double abs(double a) QA ,luss Glhs 49

sl sy @U aw el P
float ,long ,inté double max(double a, double b) bya s eayifls
Wlopdy gy i double min(double a, double b) b sa pys easiss
double sin(double theta) Qs U

loasgl; é double cos(double theta) Uﬂ,ﬁw/é{u

VLl Gy, double tan(double theta) U0 @b
double exp(double a) (e2) jw, uly

double Tog(double a) (In a) Luw @00

double pow(double a, double b) b uyva

double random() [0, 1) et 55t sue K g

double sqrt(double a) a [°9) wuy,

double E (cul) €, usa

double PI (cwl) TC ) s
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public class Quadratic {

public static void main (String[] args) {
- _ —b £ Vb? — 4c
// parse coefficients from command-line roots =
double b = Double.parseDouble (args[0]) ; 2

double ¢ = Double.parseDouble (args|[1l]) ;

// calculate roots

double discriminant = b * b - 4.0 * ¢;
double d = Math.sqgrt(discriminant) ;
double rootl = (-b + d) / 2.0;

double root2 = (-b - d) / 2.0;

// print them out

System.out.println (rootl) ;
System.out.println (root2) ;
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% java Quadratic -3.0 2.0
-3x+2=0

2.0 ™~ Qb b5 (sbbsfT

1.0

% java Quadratic -1.0 -1.0 1-0
1. 618033988749895\ "X i
-0.6180339887498949 W e

% java Quadratic 1.0 1.0 x2+x+1=0

NaN k\\\-Not a Number

% java Quadratic 1.0 hello

java.lang.NumberFormatException: hello

% java Quadratic 1.0

java.lang.ArrayIndexOutOfBoundsException

1090 - (5018) pob saw — lola b uIaslby



ARV

T
.c\,olj).g Ls‘;;‘ g, 9 d.b...c LJ)....S LS‘)-f dde booTean slodls o O

values true or false

literals true false
operations | and or not
operators && | | !

a la a b a &b a || b
true false false false false false
false true false true false true
true false false true

true true true true

Truth-table definitions of boolean operations
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op meaning true false
== equal 2 == 2 ==

I= not equal 3 1= 2 2 =2
< less than 2 <13 2 <2
<= less than or equal 2 <=2 3 <=2
> greater than 13 > 2 2 > 13
>=  greater than or equal 3 >= 2 2 >= 3

Comparisons with int operands and a boolean result
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public class LeapYear {

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

int year = Integer.parselnt (args|[0]) ; % java LeapYear 2004
boolean isLeapYear; true
// divisible by 4 but not 100 $ java LeapYear 1900
isLeapYear = (year $ 4 == 0) && (year % 100 !'= 0); false
// or divisible by 400 b N deeeere 20
isLeapYear = isLeapYear || (year % 400 == 0); Free

System.out.println (isLeapYear) ;
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expression exp t;e;seion ex};;el;s;on ENV L’ 69-’ J-‘J"-’ oolaul L’ Y& ad o
"1234" + 99 String  "123499"
Integer.parselnt("123") int 123
(int) 2.71828 int 2
Math.round(2.71828) Tong 3
(int) Math.round(2.71828) int 3
(int) Math.round(3.14159) int 3
11 * 0.3 double 3.3
(int) 11 * 0.3 double 3.3
11 * (int) 0.3 int 0
(int) (11 * 0.3) int

Typical type conversions

1090 - (5018) pob saw — lola b uIaslby



(55003 21830 slac] sy
B
N-140 'y Solas sae SO adg . Jle O

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

int N = Integer.parselnt(args[0]); 5 java RandomInt 6
double r = Math.random() ; X random integer is 3
LEie @ = (s (R (5a) o s00 4 i, % java RandomInt 6
\4 \/ random integer is 0
(Fr0) gt 508 4 (5 liusl (JU598) (s liue] 4 o 500
% java RandomInt 10000
System.out.println("random integer is " + n); random integer is 3184
} N
} (,U358) Ly 4 il 5 18
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