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(0O interface {})

IShaP(} {// geometric shapes J’

interface IShape {}

)\ U000 -0000 implements0 00000

(O0: class {0000 | implements {..)

r// a square shape
class Square implements IShape {
CartPt loc;
int size;
Sflum’f? Square(CartPt loc, int size) {
this .loc = loc;
Cm’tPt lOC this . size = size;
Int size ) ;
S 2
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.

}

p
// a dot shape

class Dot implements IShape {
CartPt loc;
Dot(CartPt loc) {
this .loc = loc;

}

~

\S

r

.

// a circle shape

class Circle implements IShape {
CartPt loc;
int radius;
Circle (CartPt loc, int radius) {
this .loc = loc;
this . radius = radius;

}

}

\S

dooooooooooo
implements IShape 0 0 00O

r// Cartesian points on a computer
// monitor
class CartPt {
int x;
int y;
CartPt(int x, int y) {
this .x = x;
this.y = vy;
}
}
=
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goboooodoog

goboooogo

// arunner’s log

interface ILog {}
// the empty log // adding an entry to a log
class MTLog implements ILog { class ConsLog implements [Log {
MTLog() {} Entry fst;
ILog rst;
ConsLog(Entry fst, ILog rst) {
this fst = fst;
this.rst = rst;
\\
\ b
}
MTLog ConsLog // an individual entry
class Entry { ... }
Entry fst )
ILog rst [—
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goboooodoog

on June 5, 2003 5.3 miles | 27 minutes | feeling good
on June 6, 2003 2.8 miles | 24 minutes | feeling tired
on June 23,2003 | 26.2 miles | 150 minutes | feeling exhausted

gooooooo 000000 (NEW!
Date d1 = new Date(5, 6, 2003); ILog 11 = new MTLog();

Date d2 = new Date(6, 6, 2003); ILog 12 = new ConsLog(el,11);
Date d3 = new Date(23, 6, 2003); ILog 13 = new ConsLog(e2,12);

Entry el = new Entry(dl, 5.3, 27, "Good"); ILog 14 = new ConslLog(e3,13);

Entry e2 = new Entry(d2, 2.8, 24, "Tired");
Entry e3 = new Entry(d3, 26.2, 150, "Exhausted”); Oo00oooooooon

g
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obogobodoo: bgbouoouoouoobooao

O0ooO0o0oooOooooOoooOoOo(@oooooon)

class Superlmp implements IShape {
IShape bot;
IShape top;
Superlmp(IShape bot, IShape top) {
this .bot = bot;
this .top = top;
}
}

gobooooooan:

~
new Superlmp(new Square(new CartPt(20,40),20),
new Circle (new CartPt(40,30),15))

\ )
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000000 shl,sh2,sh30000000000000O00OO0O7

p
CartPt cpl = new CartPt(100, 200);
CartPt cp2 = new CartPt(20, 50);
CartPt cp3 = new CartPt(0, 0);

~

IShape s1 = new Square(cpl, 40);
IShape s2 = new Square(cp2, 30);
IShape c1 = new Circle(cp3, 20);

IShape shl = new Superlmp(cl, sl);
IShape sh2 = new Superlmp(s2, new Square(cpl, 300));
IShape sh3 = new Superlmp(sl, sh2);
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UFOWorld

UFO

1Color colorUFO
Posn location

int WIDTH
int HEIGHT
IColor BACKG
UFO ufo
AUP aup
IShots shots

[

o)

AUP

IColor aupColor
int location

Shot

[Color shotClr
Posn location

MTShots

ConsShots

S

Shot first
IShots rest

ooon
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IColor

2
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Posn

intx
inty

00000000000 (ICaor, Posn) DO OOOOOOOOO

e J00ODDDOODODO (JavaO O package OO O)

@ import geometry.*; import colors.*; 00000000000
gooooooon
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O0000 UFOWorld

import colors .x; //000000000O00C0OO
import geometry.x; //00

//the world of UFOs, AUPs, and Shots
class UFOWorld {

UFO ufo;

AUP aup;

IShots shots;

IColor BACKG = new Blue();

int HEIGHT = 500;

int WIDTH = 200;

UFOWorld(UFO ufo, AUP aup, IShots shots) {
this .ufo = ufo;
this .aup = aup;
this . shots = shots;

\S
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OO0oogd AUPO UFO

s R
//an AUP: a rectangle, whose upper left corner is
//located at (location, bottom of the world)
class AUP {
int location ;
IColor aupColor = new Red();
AUP(int location) {
this . location = location;
}
}
~ -~/
~
//a UFO, whose center is located at location
class UFO {
Posn location ;
IColor colorUFO = new Green();
UFO(Posn location) {
this . location = location;
}
}
~ -~/
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OO0O000 Shot O Shot O OO

r

- ~ | //the empty list of shots
//managing a number of shots class MTShots implements [Shots {
interface IShots {} MTShots() {}

J |y

e N 4
//a shot in flight , whose upper left p
//corner is located at location //a list with at least one shot
class Shot { class ConsShots implements IShots {

Posn location ; Shot fst;
IColor shotColor = new Yellow(); IShots rst;
Shot(Posn location) { ConsShots(Shot fst, IShots rst) {
this . location = location; this . fst = fst;
} this . rst = rst;
} }
. ) }
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goboooodoog

~

-
class UFOWorldExamples {

// an anti—UFO platform placed in the center:

AUP a = new AUP(100);

// a UFO placed in the center, near the top of the world

UFO u = new UFO(new Posn(100,5));

// a UFO placed in the center, somewhat below u

UFO u2 = new UFO(new Posn(100,8));

// a Shot, right after being fired from a

Shot s = new Shot(new Posn(110,490));

// another Shot, above s

Shot s2 = new Shot(new Posn(110,485));

// an empty list of shots

IShots le = new MTShots();

// a list of one shot

IShots Is = new ConsShots(s,new MTShots());

// a list of two shots, one above the other

IShots Is2 = new ConsShots(s2,new ConsShots(s,new MTShots()));

// a complete world, with an empty list of shots

UFOWorld w = new UFOWorld(u,a,le);

// a complete world, with two shots

UFOWorld w2 = new UFOWorld(u,a,ls2);
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0oO00o0oooao (1/2)

// the end of a river

class Mouth{
Location loc;
IRiver river;

Mouth(Location loc, IRiver river){
this.loc = loc;
this.river = river;
}
}

// alocation on a river
class Location{

intx;

inty;

String name;

Location(int x, int y, String name){
this.x = x;
this.y = y;
this.name = name;
¥
¥

// a river system
interface [River{ }
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000000000 (2/2)

// the source of a river
class Source implements [River {
Location loc;

Source(Location loc){
this.loc = loc;

}

}

// a confluence of two rivers

class Confluence implements IRiver{
Location loc;
[River left;
IRiver right;

Confluence(Location loc,
IRiver left,
IRiver right){
this.loc = loc;
this.left = left;
this.right = right;
}

}




otooobooobooon

(class RiverSystemExample { )
Location Im = new Location(7, 5, "m”);
Location la = new Location(5, 5, "a”);
Location Ib = new Location(3, 3, "b”);
Location Is = new Location(1, 1, "s”);
Location It = new Location(1, 5, "t”);
Location lu = new Location(3, 7, "u”);
IRiver s = new Source(ls);
IRiver t = new Source(lt);
IRiver u = new Source(lu);
IRiver b = new Confluence(lb,s, t);
IRiver a = new Confluence(la,b,u);
Mouth mth = new Mouth(Im,a);
RiverSystemExample() { }
}
L J)

53 / 53



