unii 9

maRoullsunauBaing
Yaquazaan
1. delhinfnumaufmdnmmnsianufndsing
2. eolfinAmndhlsrene@orunsqumifmnemyeimadon Tusunsuidaing
3. melinfnuudilennuduiuivesaglugliuuse
4, weolinAnuensosonuuunneian Tlsunsudeag 14
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wumITuRindang (Object-Oriented: 0-0) Wumusaf e luTanidennudiuedalu
fmvurvoageisy  Taowssrzvuflunguuesing  AflffSemedufeninidoyoun:
ferdunshamsdiiuiiuing da’:’nqmmmuimuqmﬂuﬂ'i yaaRafduns
T ludusa 18 nradsofusenhinguedesinsoiadiduidmun 15 dviniu

poudndlobject) wwwdeingfogluTanvesmmidusds  Fadmiudos duny
WK oy sooud A8 nouRamed uidn gnfh winew adsdufn udu i
Uszdweanyuinzdesiimufedesuninlfiuiuiineractive)uiafinuduiud
(Relationship)senadaga1an wua Tae ,

Reletionship Asamuduiudsewineoudnd iy werun Suidvsesonud

Interaction  Aomsfiduduivdenanzihfiindusenheondnd Wy ww
ruwndusonud wie wnsuenusosud

Concept  fleuvanufeiiiifuing  molfnsoudidmun(Domain) 1w
uanRsvess0uud Aosonnfudeiiad: Dfe Dindosend mdoufunedy souind
ynAvedAnseglunmn(Class) '[ll|unrju'luﬂﬂnutﬂﬂﬂﬂﬂ‘[ﬂﬂﬂi’u{ujwnqiﬂnmﬁmﬁu
wielquinuuemoufusermnguoglunmmaoariy dqnnwﬂuhuuu-ﬁuqnﬂﬁﬁﬂu
sfneudndiuies

Abstraction fisnszuuns lunluwmruAsfuseudnd suifadunom

Instance fip peudnARgnededueINARE

Attribute AonamuliRmenuosoeudnd FaegnwTunsoufisdmun

Function fie wgAnstunienweunlumadfsnsruvoouidnd

HRWATHYBIADT

Class Name

Altribute

Mathod
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Object yndrdeanglu ciass Iwctess nils unzinensuqueniRnensidon
A147 w83 Object g TAnnama  Wsenevlie
1. doama {Name class)
2. nufinume (Attribute) veadoyn
3. n3suds (Method) wiantsnset (Operation) uneRaidu(Function)

faethy Auutruues class student
Student
o class
Id
Mama
Average
ﬁnmmﬂm k] T
fiudays Drop coursa
mathod
_ Request transcript
* Change namea

9.1  AIEUIMMTTS1IRaT

nrzuunmad uameums i mfnfuesnindluTanveannudusT afoa e

ame musonysuaeuntsetisend & nssuunmsdall

9.1.1 Classification Abstraction nﬂuﬂwmum:ﬂﬂﬂmﬁnmmﬂﬂmmﬁ{cﬂassﬂy]
wosopudndmanfioglunteunTevouimitdmus de T drmnfidesns Sfunoudsd

J -
1) hrusveumeszUURMAINTII8N 'l'lﬂﬂ'ﬂl.ﬁ'lﬂ']'l-.l'!‘ﬂlﬁﬂuﬂlll'I‘IHJ"LI

CT 212 (5] 325



2) Fvunitebuwanundninlussuudu
3) a¥unmavinoeuiingsine Tnefisnsanfa Atiribute wae Function et
(Fuadesfy
4 Renrnnfielszumaes Attribute uss Function seausacesudnil driidaula
fleaunt sl idlunissauis visssnroseaduiteltldaanmouen $
Usznnmees Attribute UA2 Function anuasouaeendiu 3 Llr.;m'nﬁﬂ
Private iutrsmAunTaltifusaudn Wamnroueaduld nandnf
Attribute #eanszyiaeing Function wise Taeialuie Wirdeamann - Ay
Vil Attribute % Function se4marnti
Protected hatlszumitlismnsoh R nmeusniduiy wilsmi]
suntasarely inherited class 1 i inteamne # dvduliwin
Attribute Wl Function ¥asmatadun
Public Wiulssinmismnsoueaduldsnntouen e 4wteamne +
Anfiuliutin Auribute v Function

YAPA

# UNANG

+ o
+ LEnFeuATUTNATA
wiRtans

+

9.1.2 Aggregation Abstraction ;ﬂunr::hwmrﬂthnmnﬂu:wﬂnhq‘-hmiﬁnm
WernfuwiteUszneumiiifisdussalmifuuanufalul a1l

FyFneaignesdivivuuBunuuamfainizsufussanisaiin s
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SruauAuduRuflurR Bden(Cardinality) ﬁﬂ"lmdf;nuuﬁu My 2.4 wune
At dnmumadiotudleufiaainfu 2 ussinnigriindu < Dui

1..1 4.4 . .1
wirnaeud | | dnrouwd rzm wiren/Fusinin

913 Generalization Abstraction \funTEUIUNTRRTRARRTARTENE s Ad AR
Maitefinninensadidlsetmdandiewiu dheansndndmanmjifiunas
#Lﬂumﬁ:u{ﬁanamu un:ﬂm*ﬁ::qmﬂ'nm"imufspamallzaﬁnn} Wiuasna
Ty acviq i Enaalvl firrFund meraden(Subclass) Tmuduvennn
Fnmtuzrssmaranlutineatentiussn Funnas raateyFunuaulR
ynetensan Superciass 41 Inheritance Atyfneal AldRegnasig
mumduydan Subciass 1wt Superciass

g Superclass
¢ Fudeu
+ Uiy

£|L

vl Subclass
# e
- FalrzdaRtumis
+ Ufjiienu

+ faau
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Inheritance  Aentd1eveanmasBeInaataflegudalufonanalml Jaiald
FodeRluvarnadn ndnfe FlTasseieffussuy Vufmldie e
waussA iRy ssasaenihasnafesnuuuBudatinndusnld
Tl lkiReusable) wnzmstemesfidudrdufuiiirouduiudeswineesudndd]
pradasuEInBety  wommRaddngloihmdumendhlfiinAy i lidi

alulanflifstuies

Person (muians) | v ¥e, fog, onm
|
v | l l
Gt nusdve | RnFnYT AELTHIT g :

914 Association Abstraction \Junszusunisa¥rmrudiudrowiteaaiariely
sunfials 'Enuﬁﬂun-ﬂu{uﬁuﬁ:ﬂudunnﬂuﬂ:uiwmm*E’anua e
Fuderdimufuasduunrm@aiudiiueue flawdy

wi |11 8 o.N| gn

'Lumrﬁmuﬂﬂrmmﬂ»a’.fnq&u s nsoafaruazBumPauntfraudns
AR# ﬁﬁqmwi’uiﬂr’sﬂdmm‘lniﬁ"m']mnmﬁuﬂuniﬂhuqmrﬁﬂﬂwmnfﬁ
nzusumninans T lismnsnsoesnuuita il ineseusus sy
i ] 1qtﬂuqmﬂuﬁﬂﬁuni1 Polymorphism wrnfanrden Wl efafuden fuu
A TnRELAuNe NI Hu e egtuuy Wy Gunld

circle{); .
cirche(7);
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aefiulbiaFunifaiude circle wlaufusineuausansiasuumnsinaiy Haldans

flullunnldon w g
e Test ——» .
ﬁmiih;ql

snghflunsairafaifude Test Toulwihfdudafungussdioye nninuees
fafusnsnsniussinesdeysld Inufusdriutoysfilussduouindedungy
wdderrll  drlmFeinWhidewmhalaifuifinnfiReusdiofoufamieu

fulursuy drsTemfRa vinlaenatugseinlunsesdnAnd

guuuvRINIiTWUA class

Class Definition

Form: class className
{
public: _
- List of class attributes(variables, types, constants, and s0
an that may be accessed by name from outside the class
- List of protolype for each ;naml:er function lﬁal may be

accessed by name from outside the class

private:
- List of class attrbutes{variables, typas, constants, and so
an that intended 1o be hidden for referance from outside the class
- List of prototype for each member function intended to be
hidden from outside of the class

}; #f Don't forget the semicolan
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Exampde: class checking Account
{
pubitic:
{ Member functions ...

I Make deposit into checking account

void makeDepaosit (int) ;

I Set service charge for account

void setServicaCharge(int, [ IN : number of account to
float); (f IM : service charge
private:
i Data memibers ...
char  initFirst ,
initmiddle ,
initLase ; ff initials
int accountNum | M acoount number
flioat balance ; !l account balance
folat serviceCharge ; /i sarvice charge
L
/! Don't forgat the semicolon

M : number of sccount to

{f receive deposit
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nsaiAnu1 1 . mIod1aclass counter

dhu class fitmd i lumsidy THEIﬁﬁﬁhﬂﬂﬂqﬂﬁn'ﬂm:lmEHﬁﬁﬁm=ﬁ‘rﬁ~1ﬁ'
Altribute

1. #auls Mfumdniy int count:

2. #Fanls i ntufivinfiqe int mexvalue
Membear function Asnssufinsedhredeyn

1. ity Moaheladduthin Tnorfailad$u increment
anfwaiy Tavedafladdu decrement
fmuamidty Taond il sf$ setcount
fmunidniufuniign Taordiaflau semaxvaive
dafi count TUBagaiond Taoerdreiaridu getCount
dari Maxvaiue nduluByadun1d Tnoed1ailafdu getmaxvalue

2o A w0 M

Specification for counter Class
Altrributes for counter Class
Int count the counter value
Int maxVaue the maximum counter valug
Member Functions for counter Class
increment Increments the counter
decrement Decrements the counter
snt{]nu.nt Sets the counter value
setmaxValue Sets the maximum value
getcount Retuma the count
getmaxValue . Returns the maximum value
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i Dafintion of class counter
il File: counter .h
N Counter class dafinition

#ifnde! COUNTER_H /I used to avoid multiple definitions
#define COUNTER_H Il not part of the class
class countar
[
public:

N Mamber Functions
i Constructors
counter {)

counter {int} ;

M Incremant counter

void incrameant () ;

N Decremant counter

vold decremant () ;

i Set counfar value
void setcount (int) ;

H Sat maximum counter valua.
Void setmaxvalue {int) ;

ff Returm current counter valuse
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i Returm current counter value

int getCount() const ;

{Return maximum counter value

int gatiMaxValuel) const;

private:

/! Data members (attributes) L

int count ;

int maxvalue ;
| /1 Note - a class definition MUST and with a semicolon
#endif /f COUNTER_H

=l - "
ufiufiafrede counterh Dy header fla ssutsqneduumes class vinldvsueg
Anenzred class Wiy saumehewdeiaulunnlfiReubuessun akaly
uhufidein counter.cpp

Class Implementation

Us39ATR C++ AT member function Iauszunnifhuudiy Fa counter.cpp Weillums
g8 910 users e Lilineurws@en InufediussdndinnninnfiRousde e
fmnusnsiasnfa@ulullsunsumedlacld fanseia = Bunda scope resolution
operator Wiguen compiler Winsudnfunieimusifaffuees class fumila

guvunsiwusdandulures
Class Mambar Function Definition

Form: tyvpe classMame: : fname

{formal paramater list)
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function body

1
Example; // Constructor
CheckingAccount: : checkingAccount()
{
accountMum = {;
balance = 0.0,
1
I Make deposit into checking account
void checkingAccount: :makeDeposit
(int acMum} /' IN: number of account
N to recaive deposit

il Local data . . .

money amaount;

{1 Make deposit.

i {annnuntr-lgm == acMNum)
{

]

alse

cout << “Wrong account number spacified,”
<< gndl:
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& Implementation file for counter class
M File: counter.cpp
N Counter class implementation

#nclude "countar. k"

#include <iostraam=>

#include <climits> I For INT_MAX

using namespace std;

i Default construclor
counter ; :counter ()
4
count=0;
maxvaive = INT_MAX ;
)
N Constructor with argument

counter : : counter {Int mval)

{
count =0 ;
maxyalue = mval ;
}
Hincrament countar

void count:: :increment()
{

if {count < max\alua)

count++;

CT 212 (S)
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i IN: maximum integer valua

1 Sat maxValue to myval &l



glze
Car << “Counter overflow. Increment ignored. " << endl;
}
i Decrament counter
void counter: :decrament()
{
if {count = 0)

count-—-,

alse
car =< "Counter underfiow. Decrement ignored." << endl ;
)
/i Set counter value
vold counter: :setCount {int val)
(
if (val == 0 && val == maxValue)
count = val,
elsa
cam << “New velue is out of range. Value not changed.”
=< andl;
J
il Set maximum countear value
void counter: : satMaxVaiue (int val)
i
if (val >= 0 && val <= INT_MAX)
maxValue = val;

alsg
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carr =< “New maxValmeis out of rﬁnge - range ~ nat changed.”
<< and;,
)
i Return current counter value
int counter : :getCount () consl
{
return count;
!
# Return maximam counter valua
int counter; : getMaxValue () const
[

return maxalue;

Haftuiidu Constructer azifaiRrafudeanana 'l.uﬂf"l’ﬂuﬂqﬁ-fuﬁu_ counter
uAnsinaTus s e TaedRTlR Afinneaareudnd lwidiaty Taudaeeglu
ARIATa counter mrﬂﬁuﬁnuﬁwﬂﬁumrﬁﬂmﬂaminﬁ Iredidaroimunlh 2
wwuAsudlenfaund sasuunbifefand Jecdaualienluiafiuiiunnsig
funasilAn Attribute wnnsnafuluBsemmmsd fiRanduiafu o

fwuseatanfe A uas B Fail

i - - Couhber E‘

counter A, (axduniafiiudle counter AT argument ¥inew <T caaVoa (U]
3y 'I-I# e 3 {: courter [0 ]

counter 8(8); iazFuniarifule counter Al argument iTu atvain [
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ansnrnaFallrunsunte CH4 rﬂa‘l:l.\'-mm:nﬂﬂﬂiﬂqﬁ{uﬂwﬁumlumﬂn‘h
counter W dafl

If Test program and sample output for user of counter class
Il File: counterTestcpp

/' Test the counter class

#include "counter.n”

#include <iostream>

using namespace sid;

int main (}

|
counter c1; if variable of type counter — maximum value INT_MAX
counter c2 (10) ; it variable of type counter- maximum value 10

il Test setcount, increment, decrement, and getCount  functions
c1.setCount (50} ; i SatValue of c1 to 50

c1.decremant () ;

¢1.decramant () ;

¢l.Increment () ;

cout << "Final value of ¢1 i8" << cl.getCount () << endl ;
c2.Increment () ;

c2.increment {) ;

e2.incrament () ; i

cout =< “Final 'u'aJ.Ln!- afc2is” << c2.getCount () << endl;
raturn O
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Lt sun e A undwdkel
Fimal valua of 1 = 49
Fimal value of c2 Is 1

nmauresiusunsdtime st ofufusiinminufusnssfd ey
ayfuniffiowud wdunnasinerugsefisfduilin Function Overloading 'I-Itll"l'!"lﬂﬁ;
n1rﬁﬁﬂmm‘mmnmﬁﬁiﬁmﬂ{qmﬂuﬁiﬁqnmn'l.uﬁﬂfh Polymarphism RN
anrznsaaieridu AdWsnansoldaui rH"u'Lﬁuu"quﬂ wuy wpsfinnrfiRaafoy
muarifasmdiivue

dmiullsfufebadunelunemiy  esrneenuundeniaiafiuliens
fnsminsdadnsresiraiyududsesudndld Iaunisdrsdaasiinasidietes
winn & Vddessinarnrasesudnd usshedldinenis const heanieesnsns
Femfumniuenifredimaefnid Snsdehvesu@nundiafud Taedums
gt uATMN ALY (pass by value)

int counter: : compareCounter {const counter& aCountar) const
{
int result;
if (count <= aCounter.count)
result =-1;

alse if (count = = aCounter.count)

result = 0;
alse

result = 1,
return rasul;
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mhnvesfadduitfinadondiad

| = ¢1.compareCountanc?) ;
wavesnnhauswestaus | dfwoihdy 1 TaodefinnGenld Refsutleednsdasiu
powind c2 Wudoynd ldsiladdy Taossdh atrbiute e seuldndcz Wi
eoulind aCounter fludalnimmiuReraipass by valus) mathanun i luflaffu sl
wba count vesosudndiliFonladiutuitdfevesoudnd o1 nBoudeudy aCounter
Tuitiife 4951 damnlfianls result ity 1 unedsdndingyTufagndonld

AIIANET 2 : MIaS19 class Fraction

Aunseds class itmddtundnoadeyaiduminsdn Taoszdasansiam
TruAuana g Fraction 73 Atiribute Uszneudan fumy une fadau Ausnoensin
fin Refiufinssi lunmatidudoavosmsdnieminn sy ga M1 senisouin
A Aeududsahimsfvsmsduadumd e Wiiuum nedadeudad
frmuat A B, ¢ Ausoudndflaglunmmesfu mmunondia Member
functions voanRTmil TrnseymianziBonvoinis skl
1. nwaniy (add) iy

A B C
|ﬂ 1)= _ (3*2)+(1%4) _6+4 _10
4 2 4*2 8 8
lﬂhﬁkﬂr"’ghm;

2, avinufu (subtract) 1¥u
A B
3 1) _(3*2)-(1*4) _6-4 _2
E‘, 2 4*2 g &

rﬂui.r?ﬁurghjﬂm ’/'
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3. nraduAsEIu (multiply) v

2
setnum frmusd LT

setdenom NTUAAT IEMLRT
displayFrac uARIAATIAY Ao 1 uaSdTY DO I8N

getium Hufnemuznisgdad usngy (92 retum A7 num NEw)

o m = W W

getDenom %z return A1 denom néw
10. readFrac szfludnenssusnanutiufisd

NTEUIUNTITATIA class
1. class defintion unisfimmuafuuLTes class (Prototype) Tnedafivlu
fraction.h
2. class Implementation HUMIATHUANTAINATUTRS function ﬁﬂjmanmnﬁ W

ﬂ'l'ﬁlrﬂiﬂﬂ"l'ﬂ"'l C++ finssvinlu class TmudmiAuly fraction.cpp

Specification for fraction Class
Attributes for fraction Class

int num MNumerator of the fraction
int denom Dienominator of the fraction

Mamber Functions for fraction Class
fraction & constructor
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saiMum
setDenom
miultiply
divide

add
subtract
readFrac
displayFrac
gethum

getDenom

Sets the numerator
Eots the denominator
Multipliies fractions
Divides fractions
Adds fractions
Subtracts fractions
Reads a fraction
Displays a fraction
Retums a numerator

Returns the denominator

{f Class dafiniticn for fraction

i File: fraction.h

/' Fraction class definition

#ifncef FRACTION_H
#define FRACTION_H

class fraction
{
public:

i Member functions

A Constructors

fraction {) ;
fraction {int});

fraction (Int, Int) ;

342
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A Sat numerator and denominator
vold setMum (int) :

vold satDanom (ing) |

ff Multiply fractions
fraction multiply (fraction f1) ;

' Divide fractions
fraction divide (fraction 1)

fadd Fractions
fraction add(fraction f1);

M Subtract Fractions
fraction subtract (fraction 1) ;

/! Read a fraction
void readFrac () ;

i Display a fraction
void displayFrac () const;

N ACCEssOors
int getNum () const;
int getDenom () const;



{f Data members (attributes)
int num;
int denom;

H

#endif if FRACTION_H

afallsunsudtoiFon e
Mest.cpp

#inciude <lostraam>

#inciude "fraction.h”

using namespace std;

int main() A’/’/
(

fraction 11,12,137 HObject Haza¥1e num une denom T8auine
fsethium(a); AN num dueslregfukoud Sussien argument (3) W num

12 setDanomi4); iAn denom fusslreyfudaud SussiiAn argument (4) WA danom
f2readFracl);  iulieyafillauamuliufad rsuanidiu rum afsfnoaiy denom iy

i wfsuandlen 4 niflaedtion 5
f3=f1.a0d(f2); .
f1. displayFrac(); cout<<"+"; fraction f1(3);
2 displayFrac(); cout<<"="; fraction f2;
3 displayFrach): fraction B3, 4);
e input Bnumis
13=11 subtract{fz);

11 .displayFrac(); cout=<"",
12 displayFrac(); cout<<"=",
f3.displeyFrac();

fA=f1. multiph(i2);
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1 .displavFrac(); cout=<™"
2 displavFrac(); coul<<'=",
3. displayFrac();

fa=f1.divide{f2};

. displayFrac(); com=<<'f,
f2_displayFrac(); coul<<"=",
i3.displayFrac();

return 0;

Wiy

Enter 18t fraction:
Enter numerator f denaminator3/4
Enter 2 nd fraction:

Entar numeratar / denominator: 5/ 6

34 * 5/6 = 15/24
X4 136 =18/24
V4 + 5/6 = 38/24
34 - 506 = -2/24

{iFile : fraction.cpp

#ginclude “fracton.h”
#include <iostream=>
using namespace std;
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iMember function
Neonstructors
fraction @ fractioni)

rum=Q,
denom=1;
1
fraction :: fraction{int n)
i
num=n;
denom=1;
1

fraction :; fraction{int n,int d)
{
AUM=r;
denam=d,
1
void fraction :: sethNumiint n)
{
NUM=n;
}
void fraction :: setDenom(int d)
{
denom=d,
}
void fraction -: readFrac()
(
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coul =<"Enfer numerator ';;
cin >>num;
cout =<"Enter Denominitor *;
Cifl == Jdenom;
)
fraction fraction ;; multiply(fraction f)
{
fraction temp (Aum*f.num, denom*f.denom);
return temp;
)
fraction fraction » divide(fraction f)
{
fraction temp (num*f.denom,denom™.num);
return temp;
)
fraction fraction :; add(fraction f)
{
fraction temp {num*f.denom+denom*f.num,denom*f,denom);

return temp;

)
fraction fraction :; subtract(fraction f)

{
fraction temp (num*f.denom-denom®, num.denom*f.denom);

relurn temp;

]
void fraction :: displayFrac(} const

1
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_ cout <<pum<<""<<danom;
]
Int fraction :: getMum({) const
{
raturn num;
)
int fraction :; getDenom() const

{
return danom,

dmiumanhaflsdfudehouiunduuneeudndvemme  ludauves
constructor Smmdenldon Wuand1eiuis 3 wwukefy Suogfunshmunesudng

voaf 14 dntlafiulumadurantu Wy fraction fraction : sublractiiraction ) Sms
deimmidluesudndindsfiaidu  Tanhesdifnfidainsaueinesudndffionld

1w unzdahuamiuTueeuindndlufgadonld

nIdANY1 3 : mIad class Circle

“Hunmnioe class Circle 1numdaanguunsneuindfill Atribute UiznouRaeled . fun
wnsamusvsaduIoun TaoHefdufinssvidusound Avqmdil 18us mswiiud

voanay | Arweraveadusoun  mydmusd e Iuneoudnd un:ﬂuqﬁﬂi'if
S
fnfl 1WdRude radius

|q| #ufl W unlsde area
348

Wuseurs Wlkunhde permetsr
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pUuuunsaeaudnsdsne

. radiiss
circle A;
circle B; D'
cirele C, D ; —

# \uudnsiy fesl i, duseumn, ol Duzeamuns

Mamber function
1. circle dufnsusasnasimuns Fudiulify fadl Aull, Auiaseadusenns
2. setRadius ufnerusnrmovusds $all DumisdadrFal el W

3. Computedrea dludnwmenieAnus i (gne =r') & :l;—z_ r e fall

4. ComputePerimeter udhmusnisAmwamwdureuss (gae 2or)
displayCircle lufnsouznisRuia §ail, M, unsduseus

o
6. getRadius() sarFaiinduludymdenld
7. getAreal) d#ﬁﬂu#niﬂﬂﬁ'ﬁnﬂunﬂ
8. getPerimeter() amraumdureusindulldgadunld
Specification for circle Class
Attributes for circle Class
float radius Radius
float area Area
float permetar Permelar
Mermber Functions for circle Class
circle A constructor
setRadius Sets the circle radius
Computedrea Computes the area of the circle:
area = [] x radius 2
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Computepearimater

dispiayCircle
getArea
getperimeter

Computes the perimeter of the circle:

permater =2.0 x [J] x radius
Displays circle attributes
Refurns circle area

Refurns circle permeter

[

DI class circle

/fFile ; circle.h

#ifndef CIRCLE_H

#define CIRCLE_H

class circle

{

public :
circle();
void setRadius(fioat);
void ComputeAreal);
void ComputePerimeter();
void displayCircle() const;
fioat getRadius() const;
float getArea() const;
ficat getPerimeter() const;

private .
float radius;
float area;

float parimeter;

#andif
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afalilsunnuileFaendny

{Mestcpp
#include “circle.h”
#nclude <lostreanm =

uzing namespace sid;

i | 2.2
int main{) | 0.0 .
( m
circle C;
C.setRadius(7); izl radivs Bailiiiu 73
C.Computerea(); /Al radius ﬂﬂﬁu‘lﬂiﬂmmmmﬂuﬂ udaufilu ares
C.ComputePerimetar(): /NI radivs PaqiiiluAruanm At udafuily
perimeter

C.displayCircle(); HRERUAAT radius =

retum O0; i) B = ...coeeres
} i perimeatar =
Imptementation file for class clrcle
ifFila : circle.cpp
#include "clrche®

#include <iostream=>
using namespace sid;
clrele @ cirche()
{
radius = 0.0,
area = 0.0;

parimater = 0.0;
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void circle :: setRadius{float R)
i
radiuz = R
]
void circle ;: ComputeAraal)
{
grea = 22/T*radius*radius;
!
void circle ; ComputePerimater()
{
perimater = 2*227 *radius;

)
void circle :: displayCirclel) const

{
cout =<“radius = "<<radius<<end|,
cout <<"area = "<<area<<endl;
cout <<"penmeter = "<<parimeter<<endf;
}
fioat circle :: getRadius() const
{

return radius;
1
float circle :: getAreal) const
{

retum area,
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float circle :: getPerimeter() const
{
returm parimeater;

ndiAny14 : m3ada class simpleString

Wumindia class simpleString Wedruumahieees class slring Tnm:u
1enziBoRund class simpleString fail

Abtributes for simpleSiring Class

capacity Constant 255
contents string data
length string length

Membar Functions for Class simplaString

simplaString Constructor

readString Reads the string data

writeString Writes the string data

at Retrieves a character at a specified position
getlength Returns the string length

getCapacity Returns the string capacity

mmnusothnees@eafdmumnedaduiuwvvomma Wfel
it Class definition for simplestring
il File simpleString.h
| If Simple string class definition
# ifndef SIMPLESTRING_H
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# define SIMPLESSTRING_H

class simplaString

{
public:
# Member Functions
i constructor
simpleString( ),

i/ Read a simple string
void readString( J;

/f Display a simple string
void writestring( ) const;

if Retrieve the character at a speciflad position
il Returns the character \0 if position is out of bounds

char at (int) const;

i Return the string length
int ;]all_ﬂnglht | const;

If Return the string capacity
int getCcpacity { ) const;

# Riturn the atring capacity

int getCintants {char []) const;

354 CT 212 (8]



private:
{f Data members (attributes)
enum {capacity = 255}, if Capacity of a string
char contents [capacity]:  # string data
int length; i string langth
b
# endif // SIMPLESTRING_H-

fdannrnduulusunsuiedunidnata simpleString Wil

i Testing class simplaString
M Flke: simpleStringTest.cpp
M Tasts the simple string class

# include "simpleString.n”
# inglude <icstream=

using mamespace std;
Irt maind )
{
simpleString aString;  / input — data string
/f Read in a string.
cout << "Enter a string and press RETURM; *;

Astring.readString( );

{f Display the string just read.
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cout =< “The string read was: *;
aString.writeString( J;

cout << andl]

i Display each character on a separate line,

cout << "The characters in the string follow:" << endl,

for { int pos = 0; pos < aString.getLength{ }; pos++)
cout << aString.at (pos) << endl;

return O

deintueunnallinanSusdndsoil

Enter a siring and press RETURN: Philly cheesesteak
The string read was : Philly cheesesteak

The characters in the string follow:

P

H

- —

m m T
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A F m H @@ om o

DiesaaisiduieWannraiewlinadifens Tavluflahatudiufiifedn
fudersanata withnuanadu cpp hmwuluuﬁuﬂﬂnm Member function Feuuaf
awnsanszin M lunaneil

If File simpleSiring.cop

Il Simple String class implementation

Finclude "simplestring.h™

#include<iostream>

using namespace std;

& Member Funclions ...
& constructor
simplaString :: simplastring ()
{
length =10, /I empty siring

/! Read a simpla string
void simpleString : : readString ()
{
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if Local data ...

char next; N input = nax! data character
intpos =10;  / subscript for aray contants
cin.get(next) ; N Get first character from cin
while { (next | = \n') && (pos < capacity) )

{

N insert next cheracler in array contents
contents[pos} = next ;

pos++ ;

cin.get(next) ; ¥ Gef next character from cin
}

length = pos ; i Daefing fength attribute

W Write & simple string
woid simplaString : ; writeString () const

for (intpos=0; pos < length ; pos++)
count << contents[pos] ;

¥ Reirigve the character al a specified position
if Returns the character \O if position is out of bounds
char simpleString : : at (int pos) const /f IN: position character to gat

i Local data
const char NULL_CHARACTER ="10" ;
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f{{pos<0) (pos=>=Ilength)}
: )
cerr << *Character at position * << pos
<< " not defind.” =< end ;
return NULL_CHARACTER ;
}
eise
return contents[pos];
)
N Return the siring length
int simpleString : : getLength () const
{
return length;

If Rerturn the string capacity
int simplaString : : getCapacity () const
{

return capacity ;

/! Relurn the slring conlents
void simplestring : : getContents (char str] ) const
I .

for (int | = 0; | < length; | ++)

str(i] = contents(i];
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nidiAne 5 : mInaclass saving

dumama ciess saving Aofnoentashn-aenidy , innende yoagnATmuniuma
wilaTnodimun Atrioute Usznoudae Sedy® |, ivfide® , oonnanfle unzdarmende
Tutiauwes Member function selseneudeflamiulunsdsig® | dnidu , oouldu,

mafanenie unzdun :utﬂuiwn:ﬂuni'qii

Specification for Savings Account class
Aftributes for Saving Account Clasa
MEIme The account holder's name
id The annual Interest rate (%)
balance Tha account balance

Member Functions for Savings Account Class

savings A constructor
openAccount Opens an account
changaMNama Changes the account nama
addinterest Adds quarterly intarest
deposit Processes a deposit
withdraw Processes a withdrawal
closeAccount Close the account
getBalance Gats the account balance

Private Member Function for Saving Account Class
validld Validates the account identification before performing
an oparation
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yinnrrzyress@ustesnatadradu ek fanusesmnrail luudts

-
=avings.h fatll

+ File savings.h
& Savings accoun! class definition

#include "money.h"  # access money class
#include <string> A access siring class

using namespace shd |

#ifndef SAVINGS_H
#defind SAVINGS_H

class savings
{
public :
& Member Functlions...
# construcior
savings () ;

& Opan a naw account
void openAccount () ;

& Change actount name
vaid changeName (int, string) ;
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A Add quarterly interetes!
void addinterest () ;

# Process 8 deposit
vold deposit (Int, money) ;

# Process a withdrawal

vold withdrawal (int, money) ;
& Close an sccourt

void closeAccount (int) ;

& Gal account balance

monay getBalance () const ;

private :
# Dala menbers (altribules)
intid;
siring name ;
money balance |
float interestRate;

& Member funclions ...
# Validate user identification
bool validid (int) const;
k
#endif [/ SAVING_H
fmRumsinensssiafuluseratlesgndmAuluniufiuman st cpp il
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A File savings.cpp

# Savings account implementation fe
#include “saving.h®
#inciude “money.n”®
#inciude <string>
#include <iostream=
using namespacs std |
# Member Funclions ...
& eonstructor

savings : : savings ()

1

MM = i
id=0,;
balance = 0.0:

}

A Open 8 new accound

void savings ; : openAccou ()

{
cout << " Account name : " |
getline ( cin, name, '\n') ;
cout << "AccouniD:” ;
cin==id;
cout == "Initial balance : 57 ;

cin == balance ;

cout =< "Annual Interest rate percentage: % “;

cin >> interastRate ;
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& Validalfe user i
boal savings - validld (int ident) const
{

if (id == ident )
return true ;
eise

{
cemr << “Error = 1D's do not match! *;
retumn false ;
|
l
& Change account name
void savings | : changeMName (int ident, string na }
i
If { validid (ident) }
{
name = na ;

cout << "Changing account name to * << na << endl ;

}
elzo
cerr << “Raject name change request.” << and|

I
& Add quarterdy Interest
void saving : : addinterest ()
{

A Local dala

fioal quarterRateFrac; & quarterly rate as 8 decimal fraction
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quarterRateFrac = interastRate / 4000.00 ;
balance += balance * quarterRateFrac ;
}
& Process a deposit
void savings : : depasit { int ident, money amount)
i
if { validid(ident) )
{
balance += amount ;
cout =< * Depositing * << amount << endi ;
)
else
cerr << " Reject deposit of * << amount << andl;
J
#Process 8 withdrawal
woid savings : ; withdrawal ( int ident, money amount)
{
if { { validid (ident) ) && (amou <= balance) )
{
balande -= amount ;

cout << “Withdrawing * " << amount < endl ;

glse
carr << “Rejact withdrawal of * << amount << endl ;
l
# Close an account
vold savings : : closeAccount { Int ident)
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if {validia(ident) )
{
cout << " Final balance for account number " << id
<< " 8" <<balance << endl
cout << "Account has bean closed * << endl;
balane =0.0;
d=0;

name = "" ;

L

cerm << "Account not closed * << andl ;
l
& Get account balance
money savings : : getBalance () const
I

return balance ;

LB IAIINARBLNTINMIUIES class savings Vil
# File savingTest..cop
# Tests the savings cless

#include <iostream™
#include "savings.h”™
#include “money.h"
using namespace std ;
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int main {)

{
savings myAccount ;

& Open g savings eddount,
myAccountopenAccount () ;

cout == andl ;

# Make velid and invalid deposit.
myAccount.deposit (1234, 500.00} ;
myAccount.deposit (1111, 300.00) ;

# Get and display balance.
cout == endl << "Current balance is *
<< myAccount.getBalance () << endl;

# Make valig and invalid withdrawal.
myAccountwithdraw (1234, 750.00) ;
myAccount.withdraw (1234, 15000.00) :

& Add interest.
myAccount. addinterest () ;

if Close the account.

nwhnnnum.maﬁ.ccmr;l (1234) ;
return O ;
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13. Inheritance RendieneaAqamuiRonameAdogudaTudmeraln Faild
mnsohosudnandBueonuuny Bufalinduin 1 In#(Reusable) unents
dmesidudduduh Ffrnfuiudisnhasudedlnnudnnunntady
uannwfnSaiagdoimafunondufsfidfy maeh Lifdda i Tanfife
i

14 nrzuadnmeheeme mansousiumeunisadeend 4 nssuaumaRsd

Classification Abstraction fiunszuaumsfinsen Tasuwnlszion
(classity) vosoouiSndmienfteglunsounToveurvafifmun e lil4
ﬂﬂ"lﬂ'ﬁl‘!il‘ﬂﬂl
Aggregation Abstraction dunszunmshmeeiug it
frnwforufunTodsznoufu Idadunme Imifuannufialmi
- Generalization Abstraction dunszuumIRnIemmETTANYEH
ntwnfatunTolinudnvuzoiilneswnidaundoutu theenniniy
wuramyBunmefiflumigGeneral) unsidomunudnumeRin
(Specialization) funmereley s W &nma il Asadends nover
dee(Subclass) Tnetwmpanuinuazysnmemidgundmaindoniy
wazuionn 1 antrsesiunumuiAnnothanen Superclass 41
Inheritance
Association Abstraction ifumsuumishannuduiudsewiuna
dren lussuufisreale
15. Polymorphism mnoflanaFen 1§ lufeftefdufmiummunonouruoin

vhand Wnmegliuy WildesdrdaluTisunty¥un
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16, Jlinnvesnadivun class

Class Definition
Form: class ciassMame
{
public:
| . List of class attributes(variables, types, constants, and so0
on that may be accessed by name from outside the class
- List of prototypa for sach member function that may be

accessad by name from ocutside tha class

private:

- List of class attributes(variables, types, constants, and so

nnlthat intended to be hidden for reference from outside the class
- List of prototype for each member function Intended to be

hidden from oulside of the class

k; & Don't forget the semicolon

17 phiumshmuaiaiivlunme

Class Member Function Definition

Form: type classMame: : fname

(formal paramater list)

T 212 (S)

ari



18.

19.

20.

21.

mrhanmmiumannerhaduideRotudevemmmmiuagaih n d
Hmuﬂi]uﬁuﬂuﬁﬂf‘lilﬂu header file ssuTTgABILYes class hifnrunw
finnmizyeq class T H'.mnnﬂu‘ruﬂ?nﬂtﬁi’u'lumnlﬁﬁ'i-ﬁmfumwuun
shaludufdoderdudovemmmaihumnaiu cpp
Class Implementation 421139 R C++ dwFu member function (edey s gl
Lﬂﬁl}l‘l.ﬁnrmﬂuuﬁunTqmjﬂmﬂmﬂﬁﬂfmnnhmfdﬂﬂiqmﬁ s=flmny
unnsm
nfafiulullunmunsiac Fnesvin o Fondy scope resolution operalor (il
wen compiler Wnsrudydunnsiuusiaiduses class firauls
Member function fiiflu Constructor seifluflafiufidedufudovosnate Taoeed
mafimanwes Atribute dudu Taoda Tui@ i unsoudnddef 4B malsznn
opudndite 1 amadu ity Tusunsy
Member function flitu Modifier seifhuflatduitidefinFenldfeddu ma§iRon
mulufeiusedmarenmnlAnulnmues Atriouts wiene 12410 Hidwhangn
Wunlfou
Member function iy Accessor seitlueridufidafintadon 1 4fafdhanlun ma
1':141quﬁaﬁfuiﬂﬁﬂunn'.rsﬂu&uﬁﬁnﬁuuﬂ'ﬁmumi'nﬁ&uq immunInduna 14
vinnafmuaf const Tinfsgrussfuuuuiaidu dwiaed

Int getCount() const ;
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Condo Uraif50):  /dlumafmunObject Aided Ural Tnods
| Harnnvesdes 50 Tfa Class Condo
Condo Ty(B0); ¢ Buntfimunobiect #ed1 Ty Tneds
7 turwnnnvedTes 80 T Class Condo
Ural.FindCost(}; 1 wirmmweaea ity Ty Object Ural
cout << Urai.getCost() << endl ; / tasurnsaveanfaniouen
Ty.FindCost();  wirmmeates iefiulu Object Ural
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fhow .
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Name customer

Attibute  string  Name i Sodwuriens
string  Tel it afwiddwunioma
bool  question i meudkimuRanTogn
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Opearation

customen() Hiconstructor fmuamwudu
readData() udle unzwod Inafwimaudufud
setQuestion(bool)  #funn 1WAy question Tf¥ure

_ imaneuianiegn
getName() fﬁﬁmi‘u‘u:nﬂ'ﬂnﬁun'lf
galTal() etandfu TnsdwiuadagmiFon 1l

getQuestion() idandunemndigndend
7.2 VWhinfnwleuTusunsunm C++ iedenldnme customer
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g wflouTluntuTroufgminelfiiamwind g Tnod musnane
fo student AmuntATHaFusqfmus oo lunmeded
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9. imuntienzBonvesnmindade Tl
Mame : computedres
Attributes for computeMul Class :

it a i Arveadeyndauan
it b it AnadeynAafioes
int area N HORUYBIN a uas b YHIT 2 Auiuvermumao
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Member Functions for computeMul class :

Seta, i fmunnies

SeiB # Amunitves b

AreaAB # M (& * b)2 Wunednd lukwos area
Getarea I darvued area nfiy

fida saow Talsunsu iodmusnumndAvesnaeil Tnodmunti atriouterts
vundeuld  dau function fiﬂunﬂﬂmwnnmmmﬂuﬂﬂi‘ LY
Tohunsumdndmadmunotiendde A dumnSnvemmn computearea Taeiins
Gonliiafdufmunvenoniliteron i
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