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AVSITLPAL VNI GY

any program you might want to write

objects
functions and modules

graphics, sound, and image I/0O

conditionals and loops

Math

primitive data types

arrays

A

Text I/0

assignment statements
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frue

A 4

statement 1

true
boolean 2 statement 2

false

@

false

Y

A 4

\ 4

Statement 3

o & ./
by 5 aile Jalds J i ol

J)S pL)ys

JS oby> O

g oo |zl Ldlg a8 asls yo &l ygws 51 slallss O
J oS UL‘J} yur3 lpasl> 9 Gb).w) ubwo O

statement 1

statement 4

. . .
(s b J i b g
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it jolws
-0V
gbee 2Ll Jg yle So O

g oo Lyl Ol ygiws 51 K8 sacgemme SO oKl g False Jol> 51 0O

boolean expression

true false if (boolean expression) {
statement T;
v v } ol gy ;1 awgnne b Wil 5
statement T statement F else { ol 1,3 7 p

statement F;
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it jolws
.00V
Jolae oleidl Lol SO AT jeis O
gbee 2Ll Jg yle So O
g oo Ll Ol ygiws 5l dcgome o oSl wog true Jol> 51 0O
g oo Lyl Ol ygiws 51 K8 sacgemme SO oKl g False Jol> 51 0O

<,be
¥
_ l if (x < 0) X = -X; if (x > y) max = X;
if ([x > y]) ,|, else max =y,
sl { int t = X; yfi—(x <07 ro yes no
I |
} ) !
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public class Flip {
public static void main (String[] args) {
if (Math.random() < 0.5) System.out.println("Heads") % java Flip
else System.out.println("Tails") ; Heads

} $ java Flip
&2 Heads

% java Flip

Tails

% java Flip
Heads
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absolute value

if yoJws 3p)5 ) Jls i

if (x > y)
{
p“t?m"dy int t = x;
into X = y:
sorted order y = t:
}
maximum of |if (x > y) max = Xx;
x and y else max = y;

error check
for division
operation

if (den == 0) System.out.println(“Division by zero”);

else System.out.println(“Quotient = ” + num / den);

error check
for quadratic
formula

double discriminant = b*b - 4.0%c;

if (discriminant < 0) {
System.out.println(“No real roots”);

}

else {
System.out.printin((-b + Math.sqrt(discriminant))/2.0);
System.out.printin((-b - Math.sqrt(discriminant))/2.0);
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while (sadla

[
Jolose S LSl SO while gasl> O
Seder bl G w)be S O
Do oo Ll jgiws golusi e true Jol> 510

LS5 O

A

Statement 2

while (boolean expression) {

= statement 1 ;
) true — b Jpu
boolean expression » statement 1 statement 2 ;

false
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int i = 0; 01
L W s 12 0 1 true
while (i <= N) { 2 4
System.out.println(i + " " + v); 3 8 1 2 true
L= 2 oar Ly 416 2 4 true
v=2%v; 5 32
} o 04 3 8 true
N = 6 4 16 true
5 32 true
o ! true

7 128 false
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public class PowersOfTwo {
% java PowersOfTwo 3
public static void main (String[] args) { 01
// last power of two to print ; i
int N = Integer.parselInt(args[0]) ; 3 8
int i = 0; // loop control counter % java PowersOfTwo 6
int v = 1; // current power of two 01
while (i <= N) { 1 -
System.out.println(i + " " + wv); 5 4
i=3i+1; 3 8
v=2%*wv; 4 16
} 5 32
} 6 64
}
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3,10 899 oLail ¥ sae slagly ol sl 5 a8 &S o bl gy O

int i = 0;

int v =1;

while (i <= N)
System.out.println(i + " " + v);
i=1+1;

v=2%*v;
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T

Math.sqrt() &b gjlwesly . os O

C D¢ pgd (cdivy (cdawlre yoloio 4 youdl = oo g, O
$ java Sqrt 2.0 P9° S S )9-"’-“’ P O TP 0P
1.414213562373095 ol B C L plplty Jaie O

S LS g5 Jes woaid B at; = ¢/t bysas Syt O
o B/t 5ty polie (Sl b pln |y Eigg ade

to = 20
ti = e+y) = 15
t, = 3(ti+y) = 1416666666666665 Simnzs o
ty = 3(t+3) = 14142156862745097

ty, = 3(t:+3) = 14142135623746899

ts = 3(ta+q) = 1414213562373095

Vore )8 (stwlan
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e
Math.sqrt( Cv:gl.? & slwosls (i O

C D3¢ pgd (Cdiny (Cduwlo yolrin 4 o8l ;= "ol  yog, O

9 java Sqrt 2.0 f’ﬁ S ~) S~ )9‘2'"4 . Q?’Ma) O 0¥

1.414213562373095 o 3 CL plal ty luie O

S LS5 5 Jes woaid Hl Bt = ¢/t bysas Syt O
oy )3 C/tisti ol 50k b gl 1y Ly o

public class Sqrt {

public static void main (String[] args) {

double epsilon = le-15;

double c = Double.parseDouble (args[0]) ;

double t = c;

while (Math.abs(t - c/t) > t*epsilon) ({
t = (c/t + t) / 2.0;

}

System.out.println(t) ;
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public class Sqgrt { . .

public static void main(String[] args) { iteration t c/t
double epsilon = le-15; 2.0000000000000000 1.0
double c = Double.parseDouble (args[0]) ;
SleEsiE 2 = @ 1 1.5000000000000000 1.3333333333333333
while (Math.abs(t - c/t) > t*epsilon) ({ 2 1.4166666666666665 1.4117647058823530

t = (c/t+t) / 2.0;

} 3 1.4142156862745097 1.4142114384748700
System.out.println(t) ; 4 1.4142135623746899 1.4142135623715002

b 5 1.4142135623730950 1.4142135623730951
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for (sadla

FHnCluge {5TaIt.ny7?
T rgin(veid)

int county

for (count = 15 CounT{ =500 ; count+ +)
prinitf ("I will not Throw paper dirplanes n class,”);

refurn O |

e e
IR ENTT]

iy

MICE TRY.
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for (sadla

4 ______________________________________________________________
590 Jolae |G sl S for sadl> O

Y Deden bl Gy osle So B
init _
Increment Ded oo 1>l jeiws golass true S O
« T 39 oo 2l Gl jgiws G
statement 2 .
v I
true . . . .
boolean expression > statement | for (init; boolean expression; increment) {
statement 1 ; s
+— v
statement 2 ; ~
false }
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for (lint 1 = 0f; 1 <= N;|i4++])

{

System.out.println(i + + V);

V=2 %V,
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public class RulerN {
public static void main (String[] args) { _
: 1 ruler
int N = Integer.parselInt(args[0]) ;
String ruler = " "; "o
for (int i = 1; i <= N; i++) {

l "1"
ruler = ruler + i + ruler;
} 2 "1 2 1"
System.out.println (ruler) ;
} 3 "1 213121"
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TR TN =
int v = 1;
while (v <= N/2)
V=2 %V,
System.out.printin(v);

print largest power of two
less than or equal to N

int sum = 0;

compute a finite sum for (int i = 1; i <= N; i++)
(1+2+..+N) sum += 1;

System.out.printin(sum);

int product = 1;

compute a finite product | for (int i = 1; i <= N; i++)
(Nl=1%2%_.%N) product *= 1i;

System.out.printin(product);

print a table of for (int i = 0; i <= Nj i++)
function values System.out.println(i + “ “ + 2 * Math.PI*i/N);
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0-47,450
47,450 - 114,650
114,650 - 174,700
174,700 - 311,950

311,950 -

22%
25%
28%
33%
35%

double rate;

if (income
else if (income
else if (income
else if (income
else

)

< 47450)
< 114650)
< 174700)
< 311950)

rate
rate
rate
rate
rate
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o3 )> o3 if Olygxws
S
S ookl calizre (a5 pais Gl I bl sl o yo i Ol jgiws 1o L8 O

if (income < 47450) rate = 0.22;

else {
if (income < 114650) rate = 0.25;
else {
if (income < 174700) rate = 0.28;
else {
if (income < 311950) rate = 0.33;
else rate = 0.35;
}
}
}
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o3 )> o3 if Olygxws
B

Adood &5 Totus o3 oYoS| saen L] O

‘3
..

opds woMs Jio —> 1iE (income < 47450) rate = 0.22;
else if (income < 114650) rate = 0.25;
else if (income < 174700) rate = 0.28;
else if (income < 311950) rate = 0.33;
else rate = 0.35;
if (income < 47450) rate = 0.22;
else {

if (income < 114650) rate = 0.25;
else {
if (income < 174700) rate = 0.28;
else {

if (income < 311950) rate = 0.33;
else rate = 0.35;
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0-47,450 22% double rate = 0.35;
47 450 - 114,650 25% if (income < 47450) rate = 0.22;
if (income < 114650) rate = 0.25;
114,650 - 174,700 287% if (income < 174700) rate = 0.28;
174.700 - 311,950 33% if (income < 311950) rate = 0.33;
311,950 - 35%

1090 - (5018) pob saw — lola b uIaslby



o)) (5-C130.6 ()l

R

1090 — (s919) pol saw - lgla b wsgiasly



J0)Lad ¢, 3T 5uD)0

Looslo |y 055 sy S 45 cnl b odis e by $1 g5, p oL yd g 035 e £5,0 $stake alhe b 5l 5 alie O
e $goal jlade 4 55 (539290

Sl 3 sot byt iz & 0 sl O
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public class Gambler ({
public static void main (String[] args) {
int stake = Integer.parselInt(args[0]) ;

int goal = Integer.parselnt(args[l])
int T = Integer.parselnt(args[2]) ;
int wins = 0;

// repeat experiment T times
for (int t = 0; £t < T; t++) {
// do one gambler's ruin experiment
int cash = stake;
while (cash > 0 && cash < goal) {
// f£lip coin and update
if (Math.random() < 0.5) cash++;
else cash--;
}
if (cash == goal) wins++;

}

System.out.println(wins + " wins of " + T);
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i T,
stake goal T

i

% java Gambler 5 25 1000
91 wins of 1000

java Gambler 5 25 1000
03 wins of 1000

% java Gambler 500 2500 1000
197 wins of 1000

o\ =

N

Sub 5 sl (5r5890 Qs 09@“\ stake + goal = ;o 00ip Jloi>l .Cii> O
stake X desired gain = bgsob & Uasl 5,40 ooy . Cii> O

Oy g./.LC-‘ 6);9M,ol5 Lg)L»w ¢ podumy LSLQ’B:’.)L:*" 6‘)% Lol cocia uL..:‘ J.»LQ LS"’L’) Cygo Yl.: Caun> 90 absMe O
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