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has also faught 2t universEies in Gemany,
Canada, 2nd the Uniled Slabes,

Pamas"s mosi infleential conlribution b softeare
engincering is his groundbreaking 1972 paper
. ihe rileriz to be used in decomposing
sysierms inke modeles,” which @id the foondation
for mocon strucured programming.  This papor
appoars inomany anthodogees and &5 availabie on
e warts ak
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A Quick Overview of Methods

Wou fawe bocn working with methads oo since you wrole
wour First dava program in Chapier 2. The ron method i

CYLTY prosgram is just onc miampde. Mosl of the programs o
hawss seen hae Eed other methods as waell, such as pristls

nd pattnlor.

A1 the mosl besic koo, a maedhed i 2 soquonce of salcmonis
that has becn oolledlod logothor and given 2 namo.  The namo
makrs ® possible boexnoule the statemenits much mone casilys

inslcad of copying ot the onbiee list of salcmonts, you can
just provide the method namo.

Thiz Todlowing tcrms are wsful when icaming aboul methods:
= lrreukineg = meelleed sy ib e b osown o oy el msliesd
= | ol o pess ivsrmalion o @ rrslbed By oasieg) argasnanin

= iilem s maled oenplales i cpemlaon, i rehores 1o s e
= & rrwleod o s inlorrmslon Lo e callar by relereing wrenol

Methods and Information Hiding

+ One ol thc most imporfant advanizges of methods |5 thal they

make il possibie for callees 1o gnore the inner workings of
oo o operations.

When you usc 2 method, it is more important (o ki wihat
i mothiod docs Ehan o understand oxactly hosy iF works
Thnmd-:-rlrirq gotails ane of inkerest only o e programsoy
who implemenis 2 method.  Programmers 'wha use 2 method
25 2 ool can ussally ignone the impdementation aliogether.

The idea thal allers should be insulaicd from e dictails o

method oporation is the principle of Ieesmador RAaing,
which is ono of the comorsiones of softsarn enginoering.

Methods as Tools for Programmers

Farticulan v whem you ane first learning 2bouk programming. it
is imporiant o keep inming at methods o nol e sme =
applicalion programs, s though bofh prowide: a service that
hides the undorlying complexiby invedwod incompution

The key difterence is Bhal an applicTlion progres proyides a
sorvice o a aeer, whao is bypiclly not 2 programmer buk rafhor
smEDne Wwha happere 1o be sitling in fronk of the compuinr.
By conirasi, 2 mothiod provides 2 SO0WECE B0 3 prognsmmes,
Wi i5 by pical iy orcating some kind of appdicalion.

This distindicn is partioslary impotant shon you aee iring
b undersiand how ithe applications-esvel concopls of inpuk
and culpt differ from 1he programmer-icvel conocpls of
arguments and resulls. Moihods |Ke rasaTst and println
D skl D COMTILINGaEE with e wmer and play na node in
communicating information from one parl ©f a progras do
anisthes.

Method Calls as Expressions

aynlactically, method calls in Java ane part of the oxpression
frameso. Mothiods that retum a value can e el 25 Terms
ini am i presskon just lke varizhics and coretanis.

The Hath dass im the jaws.lang package dolines soveral
mizthocs tral ane useful in wriling mathomatical cdpressions.
Suppase, for example, et wou need b comgule the distnce
frorm the: origin tothe pint (X ¥, which is given By

-.||x‘-|-_|.r'
¥ou o apRly the square nool funciion by calling the agee
micthad inihe Mwids oass like this:
dosiles dicptance = Bath. agredx & x + 5 & yi:

Moic that you noed Bo ind ude the: name of Ehe class Jlong with
the mothod name. Meothods | ke Hees, eget 1hal bolong to 2
cle== are calle sdsdhe me o




Useful Methods in the Math Class

Hach. a=xix] P e e scda s walen ol o

Hath.mizix, 1l

P brrw Uk e lee =] 2 ol 5

Hach. =xxir, 7

P brrw L laeger of = el

Hath wqTsis) Pabre L sgze izal of &
Maih. 1ogirx] Faburre Lhe asboral egaeidarr of 5 fiog, £
ek wonix] Pabarw e e ogariber 2l 2 07

Hath. paowis, 5l

Pabame e wabs of 1 roied b= B oo (27

Maih, oz it Pabaru e vim ol Swr's. mesmesd i o
el zza e Fabame e cosise gl s

Hath. = (S Fabore e bages| o] Fain

Hach. spinc] P brrw L srples sehces mime 2

Hach. soox je] P brrw Lk argle sehces conirs [T

Huch. wzan ic] Fburres Lha s sehces Langand. jux

Maih. cofdissr{sgrea] | Corresdls anesgie e degrem o mcisas

Maih. cofsegrasr |z | Corresdls anoesge et ndas b deprms

Method Calls az Messages

* In chjsct-oricnied languages like Jra, the act of calling a

micthod 5 oficn cescribed in ko of sending & messags b
an objecl. For example, the method call

raect. eatonloxr (Colar . RED)

B ne odl melaphorically a5 sending 2 mcs=ge b e . 3
-I:ﬁnélm—ukirgith:-:m:'rgt-ils |:|:i|:-|'.|n!;|I o

wwisalun (Sadee RED) -

The chjed to which a message is senl is ool led the recalvar,
The gencral paliorn Tor sending a message 1o an objedl is

s S B bl B ] B

Writing Your Own Methods

The generl formof a method definition is

v dpe same carpareerd sl g
HaEcents i i melhng gy

w e WISTEIT indicates wno has aomess b e mothaod, e
indicates wial fype of value the mothod reborme, name is o
name of the method, and argesnenf &S 15 a lisl of decaralions
Por ife wariables wed b hold the vailues of cach argumeng.

Thi usuzl sEHing or wSGTTY IS peivsis, which mens tha
the moihiod s aval ablke only within s own class. |f olher
olasses macd 2oocss 1o i, wisSy should e poislic irsboad.

H a method does nol refum a salue, = should be weda.
Euch methods are somelimes callod prosafesres

Returning Values from a Method

¥ioun can refum 3 value from a methos By induding 2 zeten
styicment, which IS usually writicn as

afmzrn wsprammion;

W hene mapreesion is a Jova cxpression that spocifies e value
Wil wWanl 1o retuen.

A5 an example, the method dedinition

Frivets Soedble faatTolrchas jdootle Dees] [
catorr 13 & faat:
]

comoris an menl i1:|i|:.:1ir|g 2 distance im feel toihe
equivakien! numbor ol inchos, rolying om e fact that Shere are
12 inches ina fooi.

Methods Involving Control Staterments

Thie body of 2 method an confain slafemenis ol amry By,
induding contral staioments. AS an ciampc, the Solkesing
method uscs an 12 siatoment B find the langer of Teo valucs

Primca izt sexiict x, iz= §] 4
L=
TETIET X
b oalem
TaTIEn. By
]

1

£i5 this cuample meakes cledr, owixn shRements can be wsod
2k arey peoint imthe medhod and may 2000 MORE tham onoe

The factorial Method

The fe=fardal af a nusbor n (which is usually sritlom as n! in
mathemalics) is defined ko be the product of th: inbogers from
Tupizm Thus, ® iseqgual o 130, which s 1=3=3=xdch,

Tl'llI:'1I:I||IT-iI'? medhicd dedinilion us2s 3 2ec loop 1o compUic
th faciorial function:

privass it fssmariel fint n] {
izt remmlE = 1
for [ixE 1 = 1: 1 o= = daf
Tar=lt *wm i

]
raTIrT: raanli:




Nonnumeric Methods

Methods in Java can refun values of any type. The Pollcsying
method. for cxampic. retumns the English name of the day of the
weok, givem a number bebwseen 0 (Sundasy s and B {Saturday

prizete STring weacdsyiess{iot day] 4
maich dey)
caes 1: petzom “SomdayT s
caek 1o peitoam “Hooday© s
ches D rpetzrm "Toaadsy”;
ches d3: petorm "WednaedsyT o
caps d: petzmm "Thuammdey”:
cnes 5: orpeterm TFrideyt o
chbk & ratorm Tastoodey”:
dafanlt: cetorn "Illegel weadcdey”

Methods Retuming Graphical Objects

= The lext includes examples of methods that retums graphical
objels. The lolicsing methas croaics a filled cincle cenlered
at ihe poink (=, gl with a radius of o pels, which is filles

uzing khe specified ool

LIS - M

(nlradnle =, dssEan i,
dwsale v, Talae malme]
ESrEl miEmce = = ComRLjEm =@, ¥y e, 2 " @, 1% m)
mernw. el el | Eraw]

mienle. sukialee jmalae] ¢

FEEGES ELERLE

« I you arp -:n:-il]il;g i Grwpticebrogres Fhal roguinss manyg
fillez circles in difforonl oolors, B cosstafillesd®icrcls

et hiod ums. sk b save 3 considerabie amount of onde.

Predicate Methods

= MNothods thal returm Boolcan values play an imporiant roke s
programming 2nd ane cilled Eneshods mettods

= Az an cxample, the Tollowing mothod roluns e i1 e Tirs
argument is divisible by the secons, and Sales obhoreise

Frivacs booless iabwiaibElabydiot x, int 5]
raizrn ox o oww [
|

= Dmioe you hase defined 2 prodicale mocthod, you man se ik just
like any cther Boolean valee. For exampde, yvou can print the
imleggess betenen 1 and 100 that aee: divisible by 7 25 Solkows:

for jizk i w 1: & ow 1007 de] §
if Aeldeipiblskedi, T 1
; prinEl=fi]

1

Using Predicate Methods Effactively

= Mow progammoes often scem uncomforiablc wEh Eocican
vakes and od up writing ungainly oode.  For example, a
boginner mighl wrile 1emtwi eb=ladyr like this:

privete boolser deldelipiblaleriize x, 1=k 75
if z Ry e ) |
Twizo= tros: 1
Foalms
rwtoo= falem:
]
]

Wihike this cooe is not icchnically incormect, i s inclegand
encugh bo desores the bug symbol.

Llzing Predicate Methods Effectively

= A similer probliem ooours when novices iplicitly cheok 6o
s T @ prodicate method relums teoe. Yiod Shosld be @neiul
I 2xaid such redundant dosts inyour cwn programs.

for fizk L = 1: L o= L00; d=+] § 5
if fieliedpiblslerdi, T] == troed | .ﬁ
prioEd=il;

1
1

Mechanics of the Method-Calling Process

Witicn you inssoioz 2 method, the folkowing adlions oocur

1. Java evalusfies the argumonl cxprossions im the conbmit of the
malling medhod.

Z Java then copies cach rguement value inta the morespancing
prrameler warabe, which is alocaicd in & newly assigned
om ool memaory callied a sfaeik frame. This assignmeni

ows the order in which the srgumonis appear the Tirsl
argument is oopicd imo e 1irs parascier variabie, and =0 on

X Jesa then ovaluzics the Salomonts in e mothod body, using
the newv shack Trame 1o ook up e walues of kocal varizbies

4. When Kva cncounfiers 2 ratmn Salomiont, il oompuies the
refum value and substibnies that valoe in place aof the call.

& Jaswa then discands the stack Trame for the callcd method and
relwms i e callor, conlinuing Trors whene i et of.




