Arrays

any program you might want to write

objects
functions and modules
graphics, sound, and image 1/0O
Stere and menipulete
huge quantities of data
conditionals and loops
Math text 1/O

primitive data types assignment statements

Progr: ammin
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Why Arrays?

800 {Users/bjbrown/courses/cis110/13fa/web/examples/
| @MEwlﬂDpEﬂ Save | I'T;<Cln5|3|§| by Cutl I3 Cuwl ] Paste|a U
s 21
ZZ = £ R . N P, L . . - . P B rS
73 double x@ = 100 * Math.random{); A
24 double y@ = 50 + 50 * Math.random(); £y .
25 =
26 double dx@ = Math.sandom): Fd
27 double dy@ = .5 + = * Math.random(]; Fd
78 double accel® = .05 + .3 * Math.random():; // a
29
30 while (true) {
" 31 StdDraw. clear{StdDr aw . WHITED:
37 StdDraw.setPenColor( StdDraw.REDD:
33 StdDraw.filledCircle( @, y@, ballRadius);
34 StdDraw. setPenColor(StADraw. BLACKD:
35 StdDraw.square(56,508,507;
15
37 A4 simulate motion
38 ¥@ = x@ + dx@;
39 ya = yd - dyd;
40 dy@ = dy@ + acceld;
4]
Editing /Users/bjbrown/courses /cis110/13fa/web/examples/Bounc

One bouncing ball

qﬂsm O @Pe.nn. Section 1.4
Engineering -




Why Arrays?

800 [Users/bjbrown/courses/cis110/13fa/web/examples/|
| E;*Mewlﬂﬂpeﬂ Save | |'__§<Cluse|§| - Cutl 3 Cumrl 3 Paste|a u
s 2
ZZ p A PP ST N P EUCT B B SR | e v e rs
73 double x@ = 160 * Math.random(); o
24 double x1 = 168 * Math.random(); Ffor
25 double yv@ = 58 + 58 * Math.random(); Fy
26 double y1 = 56 + 50 * Math.random(); Fy
27 =¥
28 double dx@ = Math random(); fd
729 double dxl = Math . andom(); ffod
E1%) double dy® = .5 + .0 * Math.random(}; fod
. 31 double dyl = .5 + .5 * Math.random(}; fod .
32 double acceld = .05 + 3 * Math.random(); /7 a
33 double accell = .85 + .% * Math.random{); /7 a
34
35 while (true) { .
36 StdDraw. clear{StdDraw .V HITED:
37 StdDraw. setPenColor{Stdlraw . REDY:
35 StdDraw.filledCircle(x®, w8, ballRadius};
39 StdDraw. filledCircle(xl, y1, ballRadius);
49 StdDraw. setPenColor(StdDran BLACK);
41 StdDraw. square{56,58,58),
Editing fUsers /bjbrown/courses fcis110/13fa/web/exanples /Bounc

Twe bouncing balls
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Why Arrays?

B O 0O [Users/bjbrown/courses/cis110/13fa/web/examples /B«
| E‘*Mewlﬂﬂpeﬂ Save E:'{C|DSE|;| - Cutl 3 Cumrl 3 Paste|a u
» 21
ZZ p FE mmd awen dlnes a1l -0 ETE N SR B e +Er5
73 Fdouble x@ = 100 * Math. random( ) ; Jr
24 double x1 = 188 * Math.random{); Ffp . . .
25 double xZ2 = 188 * Math.random{); Ffp . .
26 double x3 = 168 * Math.random{); £ P . .
27 double x4 = 100 * Math.random(); LA . . . . .
78 double x5 = 100 * Math.random(); Ao . . ..
729 double x6 = 100 * Math.random(); A ’ . ‘
30 double x7 = 166 * Math.random(); lor . . .
. 31 double x8 = 160 * Math.random(); Ffor . . . .
32 double x9 = 188 * Math.random{); Ffop . . u
33 double x1@ = 100 * Math.random(): 7 o .. ‘ e o
34 double x11 = 166 * Math.random{); L . . .
35 double x12 = 168 * Math.random{): o . ‘ . .
36 double x13 = 108 * Math.random{): £
37 double x14 = 168 * Math.random{); o . .
38 double x15 = 168 * Math.random{); L . . .
39 double x16 = 168 * Math.random{); s . .
A8 double x17 = 108 * Math.random{); s . . . ..
= : ® O
Editing /Users /bjbrown/courses fcis110/13fa/web/examples /Bounc ” ._._.4_1.4_.,

100 bouneing balls
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Declaring Arrays

Array: Indexed seguence of values of The same Type

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

Array: Indexed sequence ofr values of The same Type

// easy alternative

Udouble[] xU= new double[100];

x will eonvain an array of many doubles

S Srom Section 1.4




Declaring Arrays

Array: Indexed sequence ofr values of The same Type

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

fine space ffor 100 doubles
grore locavien in =

[1] [I2] "=
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Declaring Arrays

Array: Indexed sequence ofr values of The same Type

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

entries inirializee ve O
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Declaring Arrays

Array: Indexee sequence of values of The same Type

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

O (o) ®
[] [1] [2] q ©

array Indiees svary a 0!
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Using Arrays

8 00 [Users/bjbrown/courses/cis110/13fa/web/examples/PrintArguments.java

[% New | <=3 Open | @ Save | [% Close M ocut | [y Copy | (B Paste & Undo | € Redo | & Find | | Compile
o 7z public class PrintArguments {
73 public static void main{String[] args) {
24 /7 make an array of the same length as args to copy to
75 String[] argsCopy = new Stringl[args.length];
26
27 /4 print each element of the new array, copy in the
N 78 // corresponding element from args, then print it again
79 for (int 1 = 0; 1 < args.length; i++) {
30 System.out.println("Before " + 1 + ": " + argsCopy[1]);
31 argsCopy[i] = args[i];
37 System.out.println{"After " + 1 + ": " + argsCopy[1]J;
33 }
34 }
35 1
Editing /Users/bjbrown/... Bracket matches: public class PrintArguments { 22:0
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Using Arrays

args s jusr an array!

® O 0O  [Users/bjbrown/courses/cis110/1-= iafwebfExampIEEIFrlntArguments Jjava
[% New | <=3 Open | @ Save | [% Close T E Zopy | (B Paste | & Undo | & Redo | & Find | | Compile

=

4

- 27 public class Prlntﬁrgumentt =

73 public static void mati [(Strmg[l m‘gs)]
24 /4 make an array o as args to copy to

75 String[] argsCopy = new Stringl[args.length];
26
27 /4 print each element of the new array, copy in the
N 78 // corresponding element from args, then print it again
79 for (int 1 = 0; 1 < args.length; i++) {
30 System.out.println("Before " + 1 + ": " + argsCopy[1]);
31 argsCopy[i] = args[i];
37 System.out.println{"After " + 1 + ": " + argsCopy[1]J;
33 }
34 }
35 1
Editing /Users/bjbrown/... Bracket matches: public class PrintArguments { 22:0
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Using Arrays

8 00 [Users/bjbrown/courses/cis110/13fa/web/examples/PrintArguments.java

[% New | <=3 Open | @ Save | [% Close M ocut | [y Copy | (B Paste & Undo | € Redo | & Find | | Compile
o 7z public class PrintArguments {
73 public static void main{String[] args) {
24 // make an array of the same length as args to copy to
75 String[] argsCopy = new Stringl[args.length];
26
27 /4 print each element of the new array, copy in the
N 78 // corresponding elgment _£-om acgs  then print it again
79 for (int i = 9; 1 [args.length] i++) {
30 System.out.pri a + 1+ ": " + argsCopy[1]];
31 argsCopy[i] = args[i,,
37 System.out.println{"After " + 1 + ": " + argsCopy[1]);
33 h o
) the number of clements in args
35
Editing /Users/bjbrown/... Bracket matches: public class PrintArguments { 22:0
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Using Arrays

8 00 [Users/bjbrown/courses/cis110/13fa/web/examples/PrintArguments.java

[% New | <=3 Open | @ Save | [% Close M ocut | [y Copy | (B Paste & Undo | € Redo | & Find | | Compile
o 7z public class PrintArguments {
73 public static void main{String[] args) {
24 /7 make an array of the same length as args to copy to
75 String[] argsCopy = new Stringl[args.length];
26
27 /4 print each element of the new array, copy in the
N 78 // corresponding element from args, then print it again
79 for (int 1 = 0; 1 < args.length; i++) {
30 System.out.println("Before " + 1 + ": " ﬂurgs[npy[i]jj
31 argsCopy[i] = args[i];
37 System.out.println{"After " + 1 + ": =+ argsCopy[i]J;
33 }
34 }
35 1 /
Editing /Users /bjbrown/... Bracket matches: public class PrintArguments { 22:0

Strings default e special value null (ne value)
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Interactions Pane Exercises

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

V

> arrlarr.length]

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

> System.out.println(arr)

Progr: am{nin
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N Bouncing Balls

800 {Users/bjbrown/courses/cis110/13fa/web/examples/!
| i Mewlﬂ Open | Save | [% Close || - Cutl 3 Cumrl [E Paste | b W
NI
25 p P PSRN SRR T W Pty [ B B ES E .,.E bﬂ-l.-l. -Ln
76 double[] ®x = new double[nBalls];
77 double[] v = new double[nBalls]; . . .
78 double[] dx = new double[nBalls]; . .
79 double[] dy = new double[nBalls]; . .
51 double[] accel = new double[nBalls]:, . . . . .
31 . ® O o o9
37 double ballRadius = 2; // all balls are the sao ’ '
3 ® o
. 34 A set up the balls" initial parameters . .. . .
35 for (int 1 = @; 1 < ntalls; i+) { . .
36 x[1] = 109 * Math.random(): // ra o .. ‘ ~ @
37 y[i] = 56 + 50 * Math.random(J; AT . . .
38 dx[1] = Math.random{ )" A . . .
39 dy[i] = .5 + .5 * Math random(); Afdy
40 accel[i] = .85 + .3 * Moth.random(); // ac . . .
41 } ®
42 Q@ [ ®
43 while (true) { . .
44 // draw the balls @ o ® o o
Editing /Users/bjbr... Bracket matches: for (int i = 0; i < nBalls; ” ._._.4_1.4_.,
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N Bouncing Balls

800 {Users/bjbrown/courses/cis110/13fa/web/examples/!
| i Mewlﬂ Open | Save | [% Close || - Cutl 3 Cumrl [E Paste | b W
> 24
725 £ set up the parallel arrays to store ball in
76 double[] ®x = new double[nBalls];
77 double[] v = new double[nBalls]; . . .
78 double[] dx = new double[nBalls]; . .
79 double[] dy = new double[nBalls]; . .
51 double[] accel = new double[nBalls]: . . . . .
31 ® O o o9
37 double ballRadius = 2; // all balls are the sa ’ '
- g‘i e . i Lo e | P B B | F-RPPAPLEN LI | s, s e, . . . . . .
35 [ for (int 1 = 8; 1 = nBalls; i++) { h . . . . u
36 x[i] = 160 * Math.random(); (/ ra ® [P ‘ L "\
37 y[i] = 56 + 50 * Math.random(J; 1y . . .
38 dx[1] = Math.random(); [/ dx . . .
39 dy[i] = .5 + .5 * Math.random(); 1/ dy ‘
40 accel[i] = .85 + .3 * Math.random(); | [/ ac . . .
41 Iy
2 N o o o® °
43 while (true) { . .
44 // draw the balls @ o ® o o
Editing /Users /bjbr...Bracket matches: tor (inti = 0; i < nBalls; ” ._._.4_1.4_.,
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Array-Processing Examples

create an array
with random values

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

print the arra [‘V values,
one per lin

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; 1 < N; i++)
sum += al[i];

double average = sum / N;

double[] b = new double[N];
copy to another array for (int i = 0; 1 < N; i++)
b[i] = a[il;
for (int i =0; i < N/2; i++)
{
reverse the elements double temp = b[i];
within an array b[i] = b[N-1-1];
b[N-i-1] = temp;
}
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Explicit Value Initialization

11 Penn == on 1.
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Explicit Value Initialization

> list contrents of array instead of using new
° array size deverminee by values

(11 Penn T '
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Explicit Value Initialization

whav dees This print eur?
IO o Penn = on 1.
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