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any program you might want to write
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Data Type Values Operations
boolean true, false hot, and, or, xor
int -231 to 231 -1 add, subtract, multiply
double 264 possible real values add, subtract, multiply
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public class Charge

Charge(double rx, double ry, double q)
doubTe potentialAt(double x, double y) (X, Y) @& )y @] Juwily

String toString() $1Gd, (hule
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public static void main (String[] args) {

double
double
Charge
Charge
double
double
StdOut.
StdOut.
StdOut.

x = Double.parseDouble (args[0]) ;
y = Double.parseDouble (args[1l]) ;

cl = new Charge (.51, .63, 21.3);
c2 = new Charge (.13, .94, 81.9); $ Jjava Charge .50 .50
vl = cl.potentialAt(x, y); 2.8 gt (0o9hy 0.63)

81.9 at (0.13, 0.94)

v2 = c2.potentialAt(x, y); 2.74936907085912e12

intl 1), .
B | et gyt b

println (vl + v2) ;
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public class Charge

{
e ys private final double rx, ry;
st — [private /final double q;
e : V77
o 5 W
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{ N

(A 7 [rx| = x0; Lanl
cséb,ww <-> ryl = y0; |«<——— sudy
@ gaJ W .
q | = q0;
}

AS oolaiwl was i S obx] sl pnew Sloe 5l onisle SO Slesl 8 O
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st __— Charge cl
we o Charge c2

new Charge(0.51, .63, 21.3);
new Charge(0.13, .94, 81.9);
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doubTe k | = 8.99e09; OlagT o °U

é//”,,,,,

doubTe dx| =[x X;

double dy| =y - |ry}

return k * q / [Math.sqrt(dx*dx + dy*dy);
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double vl = cl.potentialAt(x, y);
double v2 =[c2.potentialAt(x, y);|«—

™
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public class Charge

{
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private final double rx, ry;
private final double q; -H"‘"’Hfﬂfﬂ

Py TP p—

public Charge (double x0, double y0, double q0)
{ ™ =x0; ry =y0; q=q0; 1}

/!

public double potentialAt(double x, double y)
U

{ .
double k = s.ggeog/""f'”’f"’
Ul

double dx = x - rx;
double dy = v - ry;

sl s return k * q / Math.sqrt(dx*dx + dy*dy);
o }
/
public String toString()
{ returng+" at " +"(M+rrx+ ", "+ ry +M"; 1}

Ulgla)T fin

o S worll 9 5yl T

public static void main(String[] args)
{
double x = Double.parseDouble(args[0]);
double y = Double.parseDouble(args[1]);
—— Charge cl =|new Charge(.51, .63, 21.3);|
— Charge c2 = new Charge(.13, .94, 81.9);

double vl = cl.potentialAt (x, y); 9818
double v2 = c2.potentialAt (x, y); o jlw

¥

StdOut.priniff("%.le\n", (vl + v?{ij

o fn (53
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more charges. txt

.51 .63
.50 .50
.50 .72
.33 .33
.20 .20
.70 .70
.82 .72
.85 .23
.90 .12

-100
40
10

5
-10
10
20
30
-50

% Jjava Potential < charges. txt
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// read in the data $ more charges.txt
int N = StdIn.readInt(); 951 e3 —100
Charge[] a = new Charge[N]; :50 :50 10
for (int 1 = 0; 1 < N; i++) { .50 .72 10
double %0 = StdIn.readDouble() ; .33 .33 5
double y0 = StdIn.readDouble() ; '58 '58 Iéo
double g0 = StdIn.readDouble() ; .82 '72 26
a[i] = new Charge(x0, y0, gO0); .85 '23 10
} .90 .12 -50
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// plot the data
int SIZE = 512;
Picture pic = new Picture (SIZE, SIZE)
for (int i = 0; i < SIZE; i++) {

for (int j = 0

; J < SIZE; j++) {
double V = 0.0;
for (int k = 0; k < N; k++) {
double x = 1.0 * i / SIZE;
double y = 1.0 * j / SIZE; V = z(ka/Tk)
V += a[k] .potentialAt(x, y); k

}

p
Color color = getColor (V); “—_ 0o, awl
Lewdl s ;1 (20
pic.set (i, SIZE-1-j, color);
} S~ L
} caaw YU divg) B B,

pic.show() ; laibe T Olgie 4 g
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class Turtle

void

void

Turtle

turtle.
turtle.

turtle

turtle

v (x0, y0) ol caio Y Sl
Turtle(double x0, double y0O, double a0) 1 (X0s YO0) ollh ) s g D Lt

X ,9a8 b 48,5 A0 ¢l
turnLeft(double delta) W U e ¢ @,y W) 6510 @

goForward(double step) o e ki L g 90 3l 4 STEP 0jlpl @

turtle = new Turtle(0.0, 0.0, 0.0);
goForward (1.0) ;
turnleft (90.0) ;

.goForward (1.0) ;
turtle.
turtle.

turnLeft (90.0) ;
goForward (1.0) ;

.turnLeft (90.0) ;
turtle.
turtle.

goForward (1.0) ;

d
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public class Turtle {

private double x, y; // turtle is at (x, y)
private double angle; // facing this direction

public Turtle(double x0, double y0, double a0) ({

x = x0;
y = y0; (xo + dcosa,y, + dsina)
angle = a0; o0} lw ¢
}
public void turnleft (double delta) { d d sin a
angle += delta; .
i a
}
public void goForward (double d) ({ (xoé:) dcosa

double oldx = x;
double oldy = y;
x += d * Math.cos (Math. toRadians (angle)) ;
y += d * Math.sin (Math. toRadians (angle)) ;
StdDraw.line (oldx, oldy, x, y):; .
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public class Ngon {
public static void main (String[] args) ({

int N = Integer.parselnt (args[0]) ;

double angle = 360.0 / N;

double step = Math.sin(Math.toRadians(angle/2.0));

Turtle turtle = new Turtle (0.5, 0, angle/2.0);

for (int 1 = 0; i < N; i++) {
turtle.goForward (step) ;
turtle. turnlLeft (angle) ;

% java Turtle 3 % java Turtle 7 % java Turtle 30
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public class Spiral {
public static void main (String[] args) {

int N = Integer.parselnt(args[0]) ;
double decay = Double.parseDouble(args[1l]) ;
double angle 360.0 / N;
double step = Math.sin(Math.toRadians (angle/2.0));
Turtle turtle = new Turtle(0.5, 0, angle/2.0);
for (int i = 0; 1 < 10 * N; i++) {

step /= decay;

turtle.goForward (step) ;

turtle. turnlLeft (angle) ;

31.0 31.2 1440 1.00004 1440 1.0004 93¢ - cs35) 30l 330 — slosls gl 3ol — lols b s Lol
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public class DrunkenTurtle { 10000 .01

public static void main(String[] args) {
int T = Integer.parselnt(args[0]) ;
double step = Double.parseDouble (args[1l]) ;
Turtle turtle = new Turtle(0.5, 0.5, 0.0);

for (int t = 0; £t < T; t++) {
turtle.turnLeft (360.0 * Math.random()) ;
turtle.goForward (step) ;
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public class Complex

Complex(double real, double imag)

Complex plus(Complex b) l)qxu(%/@@
Complex times(Complex b) b, sxe ul opd
double abs() ol 0l
double re() W RINGY
double im() (A28 (il
String toString() sl (shulas
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public static void main (String[] args) {

Complex a = new Complex( 3.0, 4.0);

Complex b = new Complex(-2.0, 3.0); % java TestClient
Complex ¢ = a.times (b) ; a = 3.0+ 4.01
Stdout.println("a = " + a); o= —2.0 + 2.0
StdOut.println("b = " + b); c=-18.0 + 1.01
StdOut.println("c = " + c¢);
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public class Complex ({

private final double re;
private final double im;

public Complex (double real, double imag) {
re = real;
im = imag;

}

public String toString() { return re + " + " + im + "i"; }

public double abs() { return Math.sqrt(re*re + im*im); }

public Complex plus (Complex b) {
double real = re + b.re;
double imag = im + b.im;
return new Complex(real, imag)

}

public Complex times (Complex b) {
double real = re * b.re — im * b.im;
double imag = re * b.im + im * b.re;
return new Complex(real, imag)
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o)laie acqens

o -/ 5,18 Blas acgamme 4 Zp Lalise sae bl g o dcgome O
‘ Zev1 = (20)* + 27y :,1,55 0

-1s '0'-5 23,105 3l dcgoama 4 Zg o1 c0g |39 Coles o 4 |2 510
T~ Sl 3l dcgomme 44 Zg g0 (pl e 0 D
;

Yot Z, N Zy

w 0 -1/2 + 01 S 0 1 4+ i

'\\% 1 -1/4 + 0i \fé 1 1+ 3

& 2 -7/16 + 0i &2 7 + 7

§ 3 -79/256 + 0i \é 3 1 - 971

S 4 -26527/65536 + Oi V': 4 -9407 - 1931

% 5 -1443801919/4294967296 + Oi w5 88454401 + 36311031
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public static Color mand (Complex z0) ({

o lo .8 die de >zo Lo
Complex z = zO0; J )J93JJ FOTR )2 4o R

for (int £t = 0; t < 255; t++) { :@9)5' 0
if (z.abs() > 2.0) return StdDraw.WHITE; , )
) o (,g;b¢ﬁ)¢gu,l

(abs Yloi>1) ol m

z = z.times (z) .plus(z0); «— z =22+ z

}
return StdDraw.BLACK;

oS oolawl S, L 6,SE ol lan K Gl @ solis pelar O

/

new Color (255-t, 255-t, 255-t)
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public static void main (String[] args) {
double xc = Double.parseDouble (args[0]) ;
double yc Double.parseDouble (args[1]) ;
double size = Double.parseDouble (args[2]) ;
int N = 512;
Picture pic = new Picture (N, N);
for (int 1 = 0; i < N; i++) {
for (int j = 0; j < N; j++) {
double x0 = xc - size/2 + size*i/N;
double y0 = yc - size/2 + size*j/N;
Complex z0 = new Complex (x0, yO)
Color color = mand(zO0) ;
pic.set(i, N-1-3j, color);

- N

4 .
. caw YU dvg) (g 2
pic.show() ; e ‘7;‘:2’9&’:’@ 72 % java Mandelbrot .1045 -.637 .01
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% java Mandelbrot -.5 0 2 % java Mandelbrot .1045 -.637 .01
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% java ColorMandelbrot -.5 0 2 < mandel.txt
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