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The GPolygon Class

* Tht arelpgen clEs is wmed bo meprosond graphical objecls
bound by line scgmenis.  In mathematics, such figuecs an
c2lled polpgons and consdst ol a s0f ol werfees conneclos Gy
s, The following Figures arc cxamplcs of palygons:
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= Unlikz the othior shape cses, that location of a podygon is
miot Poaed at the uppss e comsr. W hal o do inshoad |5 pick
a refersros galfst that is comeendent o thal parlicular shape
and then pom Biom the veriioes relative jo hal relorence poini.

= The mast convenien refeoncs point is ofton e geometric
cenicr of ihe abjiecl

Constructing a GPolygon Object

+= The QFoelpgqon DOEucor croalcs an o cmply polypon Ore
yoan v the emply podygon, you then 20d cach weriex 1 the
pakygan, onc 2k a fime, undi | the entine polygon is compleic.

Thi mos draightfonsard way 10 OERE 3 dkalpges 05 b U0
the: mithod sdSTarax (s, 7] . Which 32ds & niw e b e
palygon. The xand ¥ wvalucs are measured relabive o the
refenenics pEdnk Por ihe ol ygan rather than the origin.

When you sfart o build up the polygon, it 2lways makes
SCNSE 1D LED addWartaxde, 7] 1D 20d the first voricd, Oincs
wil have addod e firsd vorics, oo an call ang of e

fiod | caingy mcthaods o add the remaining ones:

= iFfartexds, rhess @ varies sl lo s valareres el
= elidaad oy, ok eddia e verlae relalew o e preceding one

= edclacPigedr, dwe) i & s e osng polen oordesdes
Each of these strabegies is illusirated in a subsequent slide.

LISing addvertex aNd addEdge

= Tht safrartax Nl sd=dgs micthods cach add oné Ny
WIrled 10 8 GFolpgon ob{ecl. The andy difcrencs |5 in Mo
you specity thic coordinaies., The sddvectsx micihod s
coordinales relative 1o the referenor: poinl, whille the addPass
micthod indicaies displacemenis Trom e pecs i weried.

= Your decision aboul which of Ehese melhods 1o use s sed
on whal informsaiion you haee neadily ai hand.  1f o can
easily caloulaic ihe coordinates of the veriticos, sdAVereas IS
procabdy the right choioe. I, however, il is much casior 1o
demcribe cach cdge, sadeags |5 probably 2 beltor stralogy.

= Mo matter which of these mothods o e, e SFelpgen
class closes the polygon before displaying it by 2dding 2n
edge Trom the |zt veriey back 1o the firsl one, i1 neos=ang.

= The neat been slides show horw 1o oonsiruct 2 dismond-shaped
Podygon using Ihe eddvescas and O addedoe Siraingics.

Drawing a Diamond (adavertex)

The following program drres 2 diamaons Using sdd s ta:

Lim wmnd wa= ] O I

Drawing a Diamond (addEdge)

This program drrss 1he same dizmond using sdaidge:
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=Fadpgee dharwesl =~ e SFedomwe g
dcag=ged gddTenhae [=sudak S I. S0

dsamard il Tanhae |2, ~beughs [/ 3} Lm=mnd
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Using addrolarEdge

I ey cass, you can delormine the lengih and dinection of

@ pod |;|-:ru:-:|5||: MOFE: 225y Bhan you can compuie s x and ¥
oardinzbes. In such siluabions, the best stralogy for bullding

up the podygon outling is t0 @l sddkeluc@dgadr, chalim).
which adds an ooge of le rat an anglc thal cxfiencs et
degrees counforclockaise from the -+ axis, as illestrated by

the: ol losw ing diagram:
%8

Thiz name af the mithod refleots the Tacl 0l eddkel eldgs
uses whet mathicmalicians call polar essrdimares.

Drawing a Hexagon

This program drrws 2 regular Mgon using s34 lasEaqs:
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Defining cPolygon Subclasses

Thi apclygoa Class c2n alsa sirvie & The supordass for new
bypes of graphical objecis. For cxample, inshead of calling &
method |ke e crustaBarsger Mcthod 1rom the preccding
slide, weoun ool id 2150 define 3 Gearagrs Tlas like s

pealcn slans TFarasmwe: seroeesls (CPel;mes [

pealcin “Emrague [dxcale scEm |
afiTanaae [~auin . I)
el a=gie = HI
Eow jumi & = 20 & =0 B w=+¥ |
afifeanChge (audn . amgdm
ang=m == @I
B
]

B

Thit sddiartax and sddbolmridge calE in Ihe dEaxwgen
consinadior oporale on fhe objecl Eoing oreafed, which is sof
iz 2n ¢Mpty GFalpgan by the supenclass corefruchon.

Exercise: Using the crolygon Class

Dicdine 2 class Geroca thal represenis @ cross-shapest figure. The
construcior should @2 a single parameter cizs ot indicates
both the width and height of the oross. Your delinilion should
make it pomible lo cxccute the following program b produoe Bhe
ciagram at the botiom of tha slide:

FERLen il mas ] [
‘ECrmEE mEmEE = emw TTmmas (IR0
mrnms. enaf e imd [ ean] o
ErEEE. sn&alere [Salee. FLT) -
) e Smrmas, guEEwdeR ] F 2. gusEmsgha (il f T

Creating Compound Objects

Thi @ccapoord CES in 1M ace. grapice package makes i
posible 10 combing soveral graphical objecls 50 thal the
resulting struciure bohaves a5 a Singlo Gob ject.

Thio fasiesl wiry D Think amoul e Gtospennd ClES 5 E 3
mmbiration of 3 &Cezvax A0 3 Ekject. A Fompor=d 15
likE 2 eeazwne in hak o Can addl objocts T ik, et i is also
HBE 3 Gttt iRl v can a0 it b2

£i5 was brue in the s of Ihe apclygen Class, 4 capor=d
obipect has it cwn coordinaie sysiem thal is mprossed relalive
Ix 2 reforencs pafmd  When you 2dd niow objiecs 1o ihe
Sfampeand, W st ihe ool ooordinabe system basesd on the
referomios painl. Wihon you add e @fcepoend bo ihe cameas
& a whiole, all you have 6 do is sof the loocalion of the
refermics paint; the individual componenis will aubormatical
2ppear in Ehe right locations relalive o that point.

Creating a Face Object

= The first ceamplc o the SCcepoand Claas i the CoyeFecs
praxgram, which is illusieried 2t the bofiom of s slide

= The Figere monsisls of 2 @oeal Tor the Tace and cach of the
2y, 3 dkelygen fof the noma, and 3 Gkect foOr o mouth.

These objeds, howsower, o not added dircdly b Ehe canvas
but 1o 2 Stoxpeand thal represomiks the faioe 25 2 whiole.

= This primary advamlage of using e Sfcspoarnd siralegy is
fhat doing =0 alkows you fo mand pulabe he Tace 2= a unil.
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The gFace Class
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maraidy = maes Clmes JSDTTE WESTE 7 midks, MOTCE EEDCET 7 mmigih)
el e, B, = .
amial ClmDilym, 9.3 ¥ widks = CTL WEITH ¥ widie £ 3,
U.T3 " mmigek = TED EOCCND ° mmigea ¢ 3¢
il (rigieiEym, ¥.T3 ° widkd - EEL_WESTE ° widim ¢ 3,
O.T1 ¥ wmigek - TEL RESSNT © wmigea 3] -
aminl (omaen, 0.37 7 wiedkn, 3.33 ¥ wmiguk]
ekl (i, 9,300 T wiadkh - HOTTE_NISTE U widia /3.
BT T mmighh - HMITTE_EEISND U emighk 3]

The cFace Class

fF Crmptes & Sriswgls Der dee ooes 0
CPulymes puly = mwe TPal e 0
el . sl (0, clhmismlei 0 I
muly . sl (eialis 0 D, Emigles 0 D0
muly . snlelCweiws Cemialiy 0 D, ik 0 I
rmeears gl
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O CesraaTEE LDyl CnafEEn ELEN EGE 3 JTreEkies ol uow enssd seEm 50
Ericeen rebclE Domel sledeple IOE SITTH = QLI

Erivaim wbebis Cimsl sedsle IVE SCDSNT - 9.L3,
Eriesrin wbebin Cissl sedslm 2ff MImTE = 0.3
Erivcaim wiertis Cimel sedsle HOEE SEICNT = O.LI;
Erivaim sbabin Cimsl sednls HOUTH MIDTE = 90330
Erivcaim wrtis Cimsl sledsle HOUTH_SXDCNT = 023

T Privste lsrieees cerisnlame T

Exercize: Labeled Rectangles

Define 2 cliss glabslstbsct fhal oconsisis of 2n outlined
rectangic with 2 labdl condeeod inside. Your class shosld inchadc

ponsinaciors that are similear 1o those for SRt Diot inicluse 2n
catra argument for the labsel. |l should also coport estlatad,

gatlatal, I catFont Mohods The following cwn mothod
illustraics e wse ol the class:

pielim msind el |
mabnlsnllewes ress - =ewr ClasnledPass (D55 S5 TEadleT)
s . sarETwws [ Eessleed D=10 0
el [ rwews, LI, SN
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Graphical Object Decomposition

= The most imporiant advaniage of using the Stsspeena class
iz thal coing 50 makis il possible B apply the shamgy of

cdocomposilion in the comain ol graphical objeds. Just as you
Losr: shopiw ise refinemeni 1o broak a probdem cown inlo ssalloe
and smaller pieces, you can use il o docompase 3 graphical
display imlo soocess] vidy simpoler pooes

= The st illusisries his chnicue By retuming 1o the: eamplic
o irain s from Chapior &, where e goal is b produce Khe
piciure 3t the botom of ihis slide.

+ InGhapier &, the demomposition strabegy led B0 a hicrarchy of
mcthods. The goal now is b produce a hicrarchy of dases.
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The TrainCar Hierarchy

= The critical insight im designing an objecl-oricnicd) solution ko
the: Ir2in problem is Sat the cars Tome @ hicrarchy inowhich
ihe individual olEsrs BEagios, Boxoer, AN Cebocas o0C all
subclazsrs of a more general class called Traicstax;

= Thi TPraizter CES (B T 0 Gt ompennd, Which means that il
is & graphical ohjEect. The mnsiudor 3 e Traiofs EWT]
ads the commen clements, and e onsiruciors for e
individual subclames adds any remaining dekails.

The Teaincar Class
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