Arrays

any program you might want to write

objects
functions and modules

graphics, sound, and image 1/0

Stere ane manipuldia
ez quantiiies of cdaia

conditionals and loops
Math text I/O

primitive data types assignment statements
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Why Arrays?

[Users/bjbrown/courses/cis110/13fa/web/examples/!

> 21
22
23
24
25
26
27
28
29
30

: 31
32
33
34
35
36
37
38
39
40
41

AY

|E}*New|§30pen| .SavelE§<Close|§|%Cut|lt§Copy| Paste|°U
3

oSS ok aua ki lalle! Sandddal asomoma Lapg

double x@ = 100 * Math.random(); /7o

double y@ = 50 + 50 * Math.random(); /Yy
-

double dx@ = Math.random(); /7 d

double dy® = .5 + ~* Math.random(); /7

double accel® = .05 - .3 * Math.random(); // a

while (true) {
StdDraw.clear(StdDr w.WHITE);
StdDraw.setPenColor( itdDraw.RED);
StdDraw.filledCircle( @, y@, ballRadius);
StdDraw.setPenColor(St 1Draw.BLACK);
StdDraw.square(50,50,50);

// simulate motion
X0 = x@ + dx@;
yo = yo - dyo;
dy® = dy® + accel®;

”

|Editing /Users/bjbrown/courses/cis110/13fa/web/exaiaples/Bounc
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Why Arrays?

e OO0 /Users/bjbrown/courses/cis110/13fa/web/examples/I
| E}#NewlﬁOpenl @ save | @Closelilx CutlIB Cowl Pastel QU
NI
22 LS endk s _blan bhalle! smsds al smanoamsn - rs
23 double x@ = 100 * Math.random(); /7 r
24 double x1 = 100 * Math.random(); /7 r
25 double y@ = 50 + 50 * Math.random(); /7y
26 double y1 = 50 + 50 * Math.random();, A
27 -
28 double dx@ = Math random(); /o
29 double dx1 = Math . andom(); /o
30 double dy® = .5 + .. * Math.random(); // dy
e 31 double dyl = .5 + .5 * Math.random(); //dy
32 double accel® = .05 + 3 * Math.random(); // a
33 double accell = .05 + .} * Math.random(); // a
34
35 while (true) {
36 StdDraw.clear(StdDraw.  HITE);
37 StdDraw.setPenColor(StdlL raw.RED);
38 StdDraw.filledCircle(x@, v@, ballRadius);
39 StdDraw.filledCircle(x1l, y1, ballRadius);
49 StdDraw.setPenColor(StdDranw BLACK);
41 StdDraw.square(50,50,50);
Editing /Users/bjbrown/courses/cis110/13fa/web/exanples/Bounc
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Why Arrays?

/Users/bjbrown/courses/cis110/13fa/web/examples/Bc

> 21
22
23
24
25
26
27
28
29
30
‘ =3l
32
5%
34
55
36
37
38
39
40

AY

LS endk 1 _ban bhalle! simsdsal smavoamn Q-ers
/double x@ = 100 * Math.random();
double x1 = 100 * Math.random();
double x2 = 100 * Math.random();
double x3 = 100 * Math.random();
double x4 = 100 * Math.random();
double x5 = 100 * Math.random();
double x6 = 100 * Math.random();
double x7 = 100 * Math.random();
double x8 = 100 * Math.random();
double x9 = 100 * Math.random();
double x1@ = 100 * Math.random();
double x11 = 100 * Math.random();
double x12 = 100 * Math.random();
double x13 = 160 * Math.random();
double x14 = 100 * Math.random();
double x15 = 1600 * Math.random();
double x16 = 100 * Math.random();
double x17 = 100 * Math.random();

s

//
//
//
//
//
//
//
//
//
//
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Editing /Users/bjbrown/courses/cis110/13fa/web/examples/Bounc
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Declaring Arrays

Arrey: Incexad oF values eF 1he same

// easv alternative
Udouble[] xU= new double[100];

= Will contain an @rray of doubles
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Declaring Arrays

Arrey: Tncexael of values of 1he sama

// easy alternative
double[] xU= new double[100] ;U
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Declaring Arrays

Array: Ineesae of values of vhe same

// easy alternative
double[] x = new double[100];

awries nffializze o 0

P20,
[0] [1] [2] °
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Declaring Arrays

Array: Ineesae of values of vhe same

// easy alternative
double[] x = new double[100];

array neliees @r 0l
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Using Arrays
azrgs 08 just an arrayl

® OO IUsers/berownIcourses/cnsllOllﬂélweb/examples/PnntArguments Java
[3 New | <3 Open | [ Save | [} Close |:| 3 Cut | [[2 Zopy | @ Paste | @ Undo | @ Redc | 8 Find | : | Compile
:' 22 public class PrintArguments £ y
73 public static void mail[(String[] args) |
24 // make an array o as args to copy to
25 String[] argsCopy = new String[args.length];
26
27 // print each element of the new array, copy in the
h 28 // corresponding element f£rom args, then print it again
29 for (int i = ©; i {[args.length|| i++) { \
30 System.out.pri + 1+ " " {[argsCopy[i])D
31 argsCopy[i] = args[i}
32 System.out.println("A ter i+" + argsCopy[1i]);
33
@ he number oF elements n azgs
IEditing /Users/bjbrown/... Bracket matches: publi;/cTass PrintArguments { 22:0

Strings cefauly o aull (e value)
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Interactions Pane Exercises

int[] arr = new 1int[4]
arr.length

VvV Vv

> arrlarr.length]

> for (int 1 = 0; 1 < arr.length; i++)
System.out.println (1) ;

> System.out.println (arr)




N Bouncing Balls

e OO0 [Users/bjbrown/courses/cis110/13fa/web/examples/E
| E}#NewlﬁOpenl @ save | @Closelilx CutlIB Cowl Pastel SU
NI
25 LS end s blan manallal swveovie bn r‘-ﬁve ball ln
26 double[] x = new double[nBalls];
27 double[] y = new double[nBalls]; ® @ i
28 double[] dx = new double[nBalls]; o P
29 double[] dy = new double[nBalls]; . .
30 double[] accel = new double[nBalls]; . . . . .
31 ® @ [ 1)
32 double ballRadius = Z2; // all balls are the sa ' . '
33 .
e 34 // set up the balls" initial parameters .. .. . . .
35 for (int 1 = @; 1 < ntalls; i+) { o o u
36 x[i] = 100 * Math.random(Q); // rai @ .. ‘ ~ o
37 y[i] = 50 + 50 * Math.random(); a's . . .
38 dx[1i] = Math.random()" // dx . .
39 dy[i] = .5 + .5 * Math random(); /7 dy ‘ .
40 accel[i] = .95 + .3 * Mcth.random(); // ac . . .
41 } ® o
42 . .
43 while Ctrue) { PY ®
44 // draw the balls X (] ® ® o o
Editing /Users /bjbr...Bracket matches: for (inti = ;i < nBalls; | ” ._._.AMT
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N Bouncing Balls

[Users/bjbrown/courses/cis110/13fa/web/examples/E

|E}NewlﬁOpenl.S::vclE}CIOMI?l%CutlIﬁCowl Pastelbu
a

> 24
25
26
27
28
29
30
31
32
33

: 34
35
36
37
38
39
40
41
42
43
44

AY

// set up the parallel arrays to store ball in

double[] x = new double[nBalls];
double[] y = new double[nBalls];
double[] dx = new double[nBalls];
double[] dy = new double[nBalls];

double[] accel = new double[nBalls];

double ballRadius = Z2; // all balls are the sa

LSS ek

PRTENEE Y EVCN EOCS B P

amads ol

R e

[ for (int 1 = 0; 1 < nBalls; i++) { b
x[1] = 1080 * Math.random(); / ral
y[i] = 50 + 50 * Math.random(); /oy
dx[1] = Math.random(); / dx
dy[i] = .5 + .5 * Math.random(); / dy
accel[i] = .95 + .3 * Math.random(); ||/ ac

}
S 7

while (true) {
// draw the balls

7 "

-~

Editing /Users/bjbr...Bracket matches:

‘or(inti=0;i <nBalls; |
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create an array
with random values

Array-Processing Examples

double[] a = new double[N];
for (int i 0; 1 < N; i++)
a[i] = Math.random();

print the array values,
one per line

for (int i = 0; i < N; i++)
System.out.printin(alil]);

find the maximum of
the array values

double max Double.NEGATIVE_INFINITY;
for (int i 0; i < N; i++)
if (a[i] > max) max = a[i];

compute the average of
the array values

double sum = 0.0;

for (int i = 0; i < N; i++)
sum += a[i];

double average = sum / N;

double[] b = new double[N];
copy to another array for (int i =0; 1 < N; i++)
b[i] = a[i];
for (int i = 0; i < N/2; i++)
{

reverse the elements
within an array

double temp = b[i];
b[i] = b[N-1-1];
b[N-i-1] = temp;

}

13



Explicit Value Initialization

o (fev convents oF array insieae oF using new
o @rray §izz deierminege By valuss

~
String[] rank = {
"2", "3", "4", "5", "6", "7", "8", "9",
"10" , " Jack" , "Queen" , HKing" , HAce "

};

String[] suit = {
"Clubs", "Diamonds'", "Hearts", '"Spades"

\}; )

int i = (int) (Math.random() * 13); // between 0 and 12
int j = (int) (Math.random() * 4); // between 0 and 3

(System.out.println(rank[i] + " of " + suit[j]);J

what does ihis print oui?




