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10.1 Template Classes

Template Classes unsaFamamfie Wi dfunutouun mezdalenald
éﬂmmm‘lhwﬂmlﬁumnmw{u Imusurronssinmel iR mrﬁmﬂnﬁﬁqn
vl g daulk Fefawdroeudn ﬁ&uﬂmﬂunnmuﬁmﬁu whm e iy
vllmvsfayaunnarafiuld ﬁ'-:&ugﬂuummm:ﬁ'munmﬂ“ﬂnﬂnmﬂiuuuﬂﬂa!ﬂiaﬂ
qUiuuwes Template Classes
lemplate <class T>
class class-name
{
public:
®  List of class variables, types, constants, atc, (if any) that may be accessad
by name from outside the class
®  Prototype for @ach function that may be accessed by name from outside
the class
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private:

® list of class variables, types, constants, elc., that are intended to be
hidden from referance from gutsica the class

" Prototype for each function (if any) to be hiden from cutside the class

k

A Class class-name fie template class Tauiiwisiiined T34 T lﬂudﬂﬂﬂﬁﬁ
H?m=uuﬁ‘m‘un#uﬂwi'uﬂmi’mﬁusﬁnhunﬁﬂ'l#ﬁmun Fosogluimdsamuin < > o
FunaWRveituhdsfindonWAensfmun template <class T> feudmusduuwy

L]
HIDTWnzIBeRYBINN T WIng

ﬂmfumnlwmﬂumhﬁ‘rﬂmﬂ{ Template Classes SvefimayiulfruTned
ndaiinvesdoyadens s lunmniiuuuiel

MTUIENA Template Classes

plu'uu: class-name<iype> an-object:
fiaetha  indexList<int> intList;

type finghunfarmne < > 11n;1Juuun1nJ1:n1ndmuﬂu!ﬁ“mhgnn:'hﬂ
Wigdkeann WfiRavlunme  daw class-name 1Hufleves Tempiate class
Amuntu dmiy anobject hidovmeuiniia i Tnsednrumeandoaiy

yiinvoadoynit 1dlsznm Fudofindunl¥adduimmulummaefinnunisiiawss

Foynito ¥ aunae o 1dn i Wamuideann

lﬂﬁ'lﬂl'ﬂ'ﬂiiﬁ-!fuuﬂinﬂmm! 1 Template class iasfufall
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#ethafl 10.1 Class dummy

dukstasnde s udadinshomuneEndon e fmuodmuasia
-In«ﬁ'uqmﬂuﬂﬁaﬁnu!iunniuﬁu"[nn!uﬂd'izﬁ'mun '

Attribute 4 2 #2 Rl

1. Them;  lanT lufiilfexiinved synfigndmunieflé

2. bool defined; dursasemeumdfiuTuduals item ‘hnrnﬁwunuﬁ.‘mh'hi
maiddoynadamiviy rue dwutulinwiviu faise

Mamber function

1, dummy 0 1y constructor AdmussiFudufus stribute dan Frendaedied
#os 2 Funlsindu Ae lem AU defined

2. void setitem (const T&); it it muamdoynifuddunls item Tne
Anadaiannngadonld Teelinadahuswuy pass by value Fawnrdimedd
fmusdurimdiidh input tmiusiinvesdoynezilinfosmuw & vewondantfiess
fawilavesdoynddléfmuniy daudueme const sumsdmuntiimiiiswed
el nson/feunnarwesdoyn 14

3. T getitem 0 const ; duilafuiidanives item niyudagaidonlfifluyiiadoyn 7
Tao const Muduamieiiaueniiadduiiflu Accessor AosnmTeds Atribute (e

Arand Wedade Tifimanfnaulnafusedala

mrmsoedaduduiuuiufeves dummy.h TWawgl w1 adl

durmmy -— cluss
mrg'ﬂm *— attibute
———  wenlBounlnglyle
dumirmy () & i
satitem {nnru’.t..;-,'-p:_- +——  Method (Wanfunian
';ﬂm 0 conet fAnTer By n
/ ™ Wy e uniuue1ab f.'l.;:.d'ﬂﬂ-.ﬁm

ihunismaruveyandy b B et
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{f Header file for template class dummy
#f il dummy.h

i Header fila for template class dummy

#ifndaf DUMMY_H
#define DUMMY_H

template <class T>
class dummy

{
pubile:
Il constructor
durmmiy () ;

/f Stores a value of typa T
vold setitem (const T&); # IN: valua to store

il Retrieves a value oftype T
T getitem () const;
private:
T item; /i Storage for a value of type T
Bool defined; I Indlicates whether item s defined
+
#endif /N DUMMY_H
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wownustemaded uduswedTinFenldnnie dummy Hfedrats unzerfnsdarin -
wilnveadoynldmmefuandrafu oo ls infvmeufly dummyTest cpp Fue T

il Driver function for template class dummy

/! Fie: dummyTest.cpp

fl Tests function dummy

ftinciude “dummy.h”

finclude <iostream:=

#include <string>

using namespace std;

int main ()

{
dummy=<int= numDepeand, ! object numDeapand
dummy<string> spousahNamse; il object spousaNama
int num;

string name,

/I Store data In objects numDepend and spouseiamea
numDepend.setitem(2) :
spouseMName.setitem("Caryn™);

/I Refrieve and display values stored

num = numDepend.getitem() ;

namea = spouseiame.getitem() ;

cout << num << endl;

cout << name << endl

ratum 0;
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mstvesTsunsuiidumsdmunseudng 2 fdail
dummy=<int= numDepand; /I objact numDepend
dummy=string> spouseName; ! object spouseM

Tauismoedadusoudndlunmea dummy uAtimal§iRa lunarruandiaiu
mawdunyiavesdoyauananiy dmiyu numDepend SnmlfiRamdusiiadoyn
dhusvdnaudy ud spouseName SmalfiRauduyiadoyafdudonny dmiy
fndslunafvuaniiusfauds item vesfamesiauysunndrafudad

numDepend.setitem(2) ;
spouseName.setitem("Caryn®);

Tavooudng numDepend selnadae 2 Wiy setitem unzoeudnd
spouseName ssdadudonan “Canyn” TuUdaHsidu setitem  tHulhilinaSonld
RadudoReruuainslfiRauneluiladSuunnsieiu Tnolinnssiiudoyedi
YiIRuANA1II Fosimandienme gt fAanumBangulunmians
Twnsudubunn il Tlunndvnoefidnaun: Likesdms e el aduiidng
vaowndenduhiffenswdums  dwfunideya item vosesuidndesnuile

aonfeansziufadiude getitem fall

num = numDepend.getitem{) ;

name = spouseMame.getitem() .

lunndedeyn tem ssmniudesdidunlisesiuifignds Taedlékoansznmm
wiodmusdulsifumdiduriadoyadniufe Sl um dedvindoyniy
int ung A2u1ls name Aealivlindoynily string n'.rm{nmm’.ﬁimiﬂmumu‘luﬂdﬁu
Auidimardueinls Wit rfafafdusiem luuty dummy.cpp Rafl

CT 212 [S) 383



Il Implameantation file for template class dummy

i File: dummy.cpp

i Impiementation file for template class dummy

#includae “dummy.h"
#includa <iostream=

using namespace sid,

! constructor
template <class T>
dummy<T=; :dummy { )
{

defined = falze; i No value storad yel

)
i Stores a value of type t
template <class T>
void dummy<T=; :setltem{const T& aVal)
{

itam = aVal;

defined = frue,
}
/i Retrigves a value of type t
template <class T>
T dummy=T>: :getitem ( ) const
(

if (definad)

refurm iterm;

glse

384
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carr << “Error — no value storad|® << endi;

sz I hdsitnsAsunadefeufuman e luumiidfenissey tempiate
<class T> fouflafifunnds unefimafmun <T> Vnwddovomaiarouniomng
5 hunneiteddu Welimswimn§iRaumeluflafiulnadaidariaveedoygsi
fmunTaefld unilisrmusomeudunes W ldviadeyeiunnsaii18uts

i s J L3 1
dmfumsedn Template class dummy # mivmnsesen w18 Tae lides

utlanen Auuuy ueenserdh ey 1B B

i Tamplate class dummy with member functions insarted
/i File: dummyFun.h :

N Dafinitlon file for template class dummy with functions
#include <iostream>

using namespace std;

#ifndel DUMMY_FUN_H

#define DUMMY _FUN_H

ternplate <class T>

class dummy i with function definitions
(
public:
il constructor
dummy ()
i
defined = false; Joma value stored yet
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/it Stores a value of type t
void setlten (const T& aval) ff IN: the value to store
{
item = aval,
defined = true;
)
N Raetrievas a value of type t
T getitam { ) const
{
if (defined)
return item;
else
cerr << "Eror — no value stored!” << andl;
|
private:
T itemn; if Storage for a value of type T
bool defined;  / Indicates whether item iz defined
k
gandlf N DUMMY_FUN_H
msard i Taiiies Wiz e Tiiiddon louma g Ufjimam
moluflaffumunnnuindaing  moenwdufwadwivesmsWoinfu Fafy

madmuansaaasusnituufiug TleeAnd

#i70814M 10.2 Class indexList

Hmunummqﬁn‘:'-'lﬁ'llﬂunnrri'unnur'ﬂiﬂ'lmm‘l'm:nqﬂnqﬁﬂiu-ﬁnuau Hunguvos
doynireziintafmuna Attibute unz Member Function st dmiudaediadis

fmnu i’mﬂ‘uﬁlﬂui"mﬂummwni’u Template class $o indexList Falimafimun
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Attribute Tunmmunguvesensd 1 38 Tnefi¥munsofmunsilsussdoyafignimdy
‘li'tmniuﬂu‘uq}ﬁumrﬂﬁﬁam r‘!‘lﬂl’ﬂilﬂﬁumi‘lﬁn“uunnnﬂnﬂm

aneril Insasans 11='|-umﬂ1.1ﬁ1~uui'~|i

SPECIFICATION FOR INDEXED LIST CLASS

Aftributes for Indexed List Class
elemants[]  Array of data items

int size Count of items

Member Functions for Indexed List Class
imdexlist Constructor

append Appends a new item to the indaxed lizt (i.e., Insart at the end).

insert Insers an item a spacifisd indax after m:ruh'nn'lha elaments atﬁn‘n-n at
that index to make room.

replace Replaces an item at a specified indeo.

refrieve Retrleves the value stored at a specified Index.

remove Delatas the value stored at a spacified index.

findMin Locates the smallest valua in & portion of an indexed list.

findMax Locates the largest value in a portion of an indexed lkst.

saarch Searches for a target valua In an dea:ar:l list.

sort Sorts an indexed list,

read Reads data into an indexad st from an input file or the keyboard,
starting at element 0.

display Displays the items in the indexed list.

getSize Gets the size of the indexed list.
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i onzBealud nevns Atrouts thflfauls 2 Aalnedauls elements Pudoyn
yilnousé 1 34 Wit rnnsodmuniiududoynialaf1f uaflfaukoafmun
fu uadesnnnadmuadeflunmstadvuosd i v du metaveeemied

Alékertmunvumgagaveddoyniiszuudesodae 4mnﬁ1ﬂunﬁ1i1ﬂmn'1ﬁm#

KoafmunluvaetnstssmmosudndlmifBumndnvesnmed Astguded
<class T, Int maxSize>

Tae T Aovilavesdoyofidmunlinaz lunme dou maxsize Bumssmuavuinves
doynivhnsiady

v Indexdist <int, 10> ;
T[]
maxSize | 10 |

g 1 g
plements | | | — — — — — — =

sas [T

A 41.'|'run‘|1f'|munﬁ':q'Ii“miuunurmu1muqmm§‘ﬂm:nmﬁuﬁwn'lﬁqqqa Tmﬂ'liﬂ
wah WAamwmBanguiduehann fadlheeudndieeedumndamdousung

Tunmmsaiu miﬂ"|Hwiiuﬂ'Iun11Fn|ﬂ-u1w1ﬂﬁnuuﬁnunuﬂnﬁ1hmn1ﬂnﬁ1ﬁu

wamsedun$fadsu lunnrmReaiuld

mannsed a1 Taedafuhit indexListh fail
I Classg indaxList haadear fila
/i Flle: indexListh

A Definition of indexed list template class

#itndef INDEXLIST_H

388 CT 212 (8)



wdefine INDEXLIST_H
#include <ipstreams

using namespace sid;

template =class T, int maxSize>
class indaxlist
{
public:
if Constructor
indexList( ) ;

if Add an item to the end of an indexead list
bool append (const TA); # IN: tem appended

if Repiace an element at a specified Index
bool replace (int, N IN: index
const T&); & IN: item inserted

{f Insert an element al a specified Index
bool retrieve (int, i IN: index

T&) const; A OUT: value retrieved

it Delete an element at a specified Indax
bool remove(int); i IN: Index

' Find indax of smallest valua in a subdist
bt findMindint, MM start index
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Imt) const;  F QOUT: end index

A Find index of largest value in a sublist
int findhax (ink, i IN:  start index
int) const;  OUT: end index

/ Find index of a target item
#  Retumns -1 if target ltem not found
int search (const TR) const: i IN: target tem

# Sort an indexad list
vold saelSort () ;

fi Read data from an input stream into the list
void display ( ) const;

N Display the list contents
void display ( ) const;

# Get the current size
int getSize ( ) const;

private:
T elements [maxSize]; il Storage for alements
int size; {f Count of alements in (st
HH
#endif / INDEXLIST_H

390 CT212(8)



Amiuma¥evmen Tuftio 1|:ﬂ1ﬂmnmhiﬂnﬁimﬁmmhwm=wmm
suadl 2 Aafle

indexList<int, 10>  myintData; /' list of ints
IndexList<string, 5> myStringData; // list of strings

TumsriaflsdfumaenfunshonvermowoudndfredfiRo Wodoufuda]
If Testing ciass indexList
i File: IndexListTest.cpp
/I Testing the indexed st template class
#include “indexLIsth"®
finclude <iostream=
#include <string>
using mhupmu sid;
It main ( )
{
indexList<int, 10>  myintData; I st of ints
indexList<siring, 5> myStingData;  /f mmmrm'
string aAlring;
int anint;
bool aBool;

il Store the integer data.
mylntDa.a.append (5);
mylntData append (0);
myintData.append (-5);
myintData_append (-10);
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i Store the string data.
Cout << “Read a list of strings:* << endl;
myStringData.read (cin);  / read from keyboard

i Sort the indexed lists.
myintData.selSort () ;
myStringData.selSort () ;

il Retrieve and display the first value in each list.
aBool = myintData.retrieve (0, anink);
if (aBoo)
cout <<= "Flrst integer valua after sorting ="
<< @String << endl << endl

{f Display each list size and contents
oout << "The Indexed list of integers contains®

<= myintData.getSixe { ) << “values." =< andl:
cout << “lts contents follows:™ << endl;
mylntData display () ;
gcout =< endl =< "The indaxead list of sirings contains”
<< myStringData.getSize () << "values.”" << endl
cout << “Its contents follows:™ << end,
myStringData.display ( ) ;

return O;

}
ot Wsunsuhhl§iRe Inefloudoyndonamouse WRundmi s ingdeil
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Read a list of sfrings:

Enter number of ist items to read: 3

Enter naxt item = Robin

Enter next item - Beth

Enter next item - Koffman

First integer value after sorting is =10

First string value after sorting is Bath

The indexed list of Integaers contains 4 values,
its comtants follows :

=10

5

0

5

The indexead kst of Elrilnqs containg 3 values,
Its contents follows

Beth Koffman

Robin

ananzasfefafud ey Bnked sl

il Soma membser functions for class indexd st
il File: indexList.cpp
I Indexed list class implementation

#finclude "indexList.h"

#includea <ipstream=>

using namespace sid,
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templale <class T, int maxSize=>
indexList<T, maxSize>: : indexList () fi constructar
{

slza=0; / listis empty

/i Add an itern to the end of an indexed list
i Pre; item is defined
if Post If size < maxSize, item is appended to list
i Returns: true if item was appanded; otharwize, falsa
template <class T, int maxSize>
bool indexList=T, max8ize> : : appand (const T& item)
(
boal result;
i Add item to the end of the list if list is not full.
if (slze <= maxSiza)
{
elemeants [size] = item;
slze++;
rasult = true;
}
alsa
{
carr << “Aray i3 filed = can't append[” << andl;
result = falsa, ¢
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If Replace an item at a specified Index.
#f Pre: ftern and index are defined
/! Post item is placed a position index If valid
{i Ratums: true if itemn was inserted; otherwise, false
template <class T, int maxSize=
bool indexList=T, maxSize=> : : replace (int Index, const T& [tem)
{
bool result;
il Owerwrite a list element If index is valid.
if (index >=0 && index < siza)
{
elements [index] = item;
result = true;
}
alse
{
cer =< “Index” << index << " notin filed part "
=< *—can'tingert!® >> endl;
result = faise;

return resuit;

# Retrieva an itemn at a specified index
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/' Pra: item and index are defined
il Post: I index Is valid, elements [Indax] Is retumed
Il Returns: true if item was retumed, otherwise, false
template <class T, int maxSize>
boal indexList<T, maxSize> : : retrieve (int index, T& item) const
{
bool result;
! Return a list slement through item if index k= valid.
if {Index >=0 && index < siza)
i
itemn = elements [index];

result = trua:

Blsa

cerr << "Indax® =< ndex << "notin filled part”
<< *-can't retrievel® << endi;
result = false;
}

return result;

I/ Delete an element at a specified index

il Pre: index ks defined

it Post: if index is valid, elerments(index] is deleted
i and size is decremented.

i Retumns: trua if item was deleted; otherwise, false
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tempiate <class T, int maxSize> -
bool indexList<T, maxSize> : : remove(int Index)
{
int i;
bool result;
i Delete elemant at index | by moving elaments up
if (index >= 0 && index < siza)
{
# Move each element up 1 position
for (i = index + 1; | < size; [++)
elements{i-1] = elements [I];
size—; il decrement size

cem =< “index" << Index << “not in filled part”
<< " —can't deletal® << endl;
result = falsa;
}
retun result;

{f Read data from an input stream Into the list

{f Pre: nona

if Post: All data Rems are stored in array elements
W and size is the count of items
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template <class T, int maxSize>

vold indexList=<T, ﬁmﬁu:: iread (istream4 ins)

{ Int numitems; ff Input = number of items to read
T nextitem; i Input — maxt data item

cout << “Enter number of list items to read: ";
ing >> numltems;
ins.ignore(80, Wn'); skip newline

i i numitems is valld, read sach list slemeant,
#f starting with first element.
size = 0; i The list Is ampty.
H (numitems >=0 && numitems <= maxSize)
while (size < numitems)
{
cout << "Entef next itam - *;
ing >> naxtlitem;
slemants[size] = nextitem;
slze++;
}
Blsa
cemr << "Number of items” << numltems
<< ® s ivalid” << " -no date entryl” << andl;

i Display the list contents

/f Pre: none



{f Post Displays sach itern stored In the list
template <class T, int maxSize>
void IndexList<T, maxSize=: :display () const
{
i Display each list elemant.
for (int| = 0; i < size; |++)

cout =< alements [[] << andl;

if Find iﬁdax of a target item

if Pre; none

It Post: Returns the index of target If found;
i, othenwise, retum -1.

template <class T, int maxSize>

int indexList<T, maxSize>: search

(const T& tanget) const

for (int i = 0; i < maxSize; i++)
if (elements[l] = = targat)

return i i target found &t position |

i target not found
return —=1;

il Sort the Indexed list
template <class T, int maxSize>
void indexList<T, maxSize>: :selSort ( )
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W Selection sort stub - do nothing

W Get the curment size

tamplate <class T, int maxSize>

int indexdist=<T, maxSize>: 'getSize () const
{

retum size;

}
dmiuuty indexList.cpp i IlmuyehinAnumansudeuilaifuiiganmegde

Tosunsumeysal uesaunndon1dou1d

10.2 Template class stack

ounn (stack) it TasamdadoyaifinmufiRen udnvuzues UFO (Last in-First out)
HumalfiRowfimodndmdageee Wiuneuimadudufuwin  unzmudnduone:
TuuInnfuddugembe Tnandwviiaimwsonfoufeudunsdidlufenssuly
Fimlrzhfuvounliou  nnfnszawenndsafivyfdudnvasduftofotuf e
mzandrfeginunnzgnseenin WWaursudmnssa husui@seonumdigae:
gmint Tk Vdudrduuin wiemslddnIneelunszuenIiewdl dwlinwfoud
1dudagnezgmireennew sedaung WihRsnrmuiideyanTomnindunzoandus:
naghfimediladrnidsTnommiz TnellneBrdnududmen 3ms ludnwuedindn
wfimrum o widseygndlumndoun o T lumaudtgrusfnues
Lo Tnulﬂnunﬂlﬁu'lu!.'[Lli_'nﬂu:ummuﬂ'unﬁ:.l'luﬂwuﬂﬁmﬂmﬁm‘uu'{mﬁu
ihdednTounn ¥ maddoyafud i ummndondhing push Taonsehidmedw
Thunils mathdeynoonninouandondy ny pop Taosznaziindane 1 modnune
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UninfuReradunts push dae Taoluumilwe W Tnsandraxiinue 1 SR lunsefuwis
mntlszgndmalfiRaufveunn Taokahlaveeddunls op Ahillumsddeyadn
qahevesmuan ildnshmahesemenseifiduoniad wp Fof wien
duddeanssimdanndumuaf wp iﬂﬂ antsgndruudlgywifisfunefudued
Arenr ¥ Tmandhal I LAy IudrunzvoanGond e wieanifunilafdu
douflefiu  sefulfhiladdulndundovesdaimadninfuiiudfugathe  uad
st lnTunfmdaszgmlfoRamunedemndwinduwfayrTon riouirun

28 2 ey

C AB,C
B
A

B o

dmiudodere il aresadnninde sieck ldnhnmm:ﬂﬁﬁi'ﬂu#u]1uﬁﬂﬂq;w4
Trsanfudoyneiinmnn Taofldmursoadindu Tempiate class Admunryiiadoyni
nei T Tnsandaeil 14

Faethaii 10.3 Template Class stack

dunsadhanam stack e l¥aumuandenlddvnTisunsunsuen vinmisren

nenz@eansvhauveamuanudasmurrmeonisuy Teseyenzdonuos
eumn 1Rl

Attribute Uszneude

1. inttop;  Amusdanls op lmmuqﬂmmmn Tunsdifinumniswes

top wElifmIn -1 i
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2. stackEype item{maxSize]; fmundautls item Wuewsd 1 fffitududoyniy
¥iln stackElType Famanzofmunlaodldneuen |4 mﬁiﬂ#nwuﬂnﬂmu 0
fmunuingagaluniindudoynfindae

Member Function Usenauhlde
1, stack(): iy constructor AfmussTudu il op dvue s wd el
i -1 delimmlrznmiinlseoudndlmi Sannefamunn e hilideyn
2. bool push (const stackETyped x); dunsFumiNPUTIRdansinmaionld
fafiu Taohdoynfdandulumnn Taeaffussiswedeynmonnfoifuriia
foynfidmun Taoimsdou top WSRdumisdoysdagaihe
3. bool pop (stackEMype& x);  WuFaidulunAsfoynduugauniounn
sonunituludumiaftdinngadonld uoz1Wiaunls wp dounandisumia
dRudern
4. bool pesk (stackEMype& x) const; WunmiAisysdruugrvesnunn Taehitinng
alfeunlnalan ummn Tae op unsdoyafifulusisdidinmasunnilsent
5. bool sEmptyl) const; lunmesmasuhaanheswieol nadfimuaniszdam
true nau wad i e dadiun false ndu
6 boolisFulll) const; ilunmmsmeudeynlusuaniufumTe ny@fdy ezt
it true ndu Hnetiuvzdan faise niy
vinmsrzynsnzBranuauifveannie stack dandirddu mumorhathufy
i‘uuuu'lﬁmmm'lﬂﬁﬁu'ﬁuunﬁﬁniﬂqﬂﬁ‘muﬂ“ﬁqﬂ

/I File: stack.h

M Definition for a template class stack

i Structure: A stack consists of a collection of elements
M that are all of the same type , stackEType.
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The elements of a stack are ordered according

to when they wera placed on the stack. Only

tha element that was last Inserted onlo the

stack can be removed or examined. New alemeants
are insarted at the top of the stack. Space for
maxSize elemants is allocated, default is 100.

# ifnclef STACK_H

# define STACK_H :

template <class stackEIType, int maxSize = 100>
class stack

{

cr2121s)

public:

I Member functicns
i constructor to creala an empty stack
stackl);

ff Push an element onto the stack
bool push
{const stackEMyped x); if IN: item to push onto stack

# Pop an elament off the stack

bool pop
{stackE|Typed x); i OUT: Eement popped from stack

il Retrieve 1op element fromm stack ‘without popping
ool peeak
(stackEIType& x) const; /i OUT: Value at top of stack



N Test to see If stack is empty
bool isEmpty() const;
i Test to seas |f stack is full
bool isFulll) const;
privata:
/I The data members are explained in Section 11.8
Int top; /' index of element at top of stack
stackEIType itam[maxSize])// amay storage for stack
k
#andif ISTACK_H

mafiundunuuyes Class stack d’ﬁmif‘ﬂnumﬁmminuﬂﬁwﬂﬁ dwdudofity
n1:i'nlﬁﬂuqnﬂ=uﬁm wn Eganaiafu 100 f1 dmiumaehafladsudeldom i
amntonia 1 udeudly stack.cpp A3 unzBunda]

I Implementation of template class stack using an armay
/i File; stack.cpp

if Implementation of template class stack
#include “stack.n”

/! constructor to create an empty stack
template <class stackEMype, int maxSize=
stack<stackEMype, maxSize=::stack ()
1
top = -1; i A value of -1 indicates empty
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i Push an elemeant onto the stack

i Prec The element x is defined.

i Post: If the stack Is not full, the-ftém Is pushed onto

I the stack and true is returned. Otherwise, the stack
i Is unchanged and false is retumed.

template <class stackEType, int maxBire>

bool stack<stackEIType, maxSize>;:push

{const stackEITypa& x) f-IN: Itam to push onto stack
{
bool success; i fiag: trua Indicates successful push
if (lop < maxSize-1) & If there Is room
{
top++; i incrament top
itams(top] = x; i ingert x
success = true; i indicate success
}
alse
success = false; N no room, indicate failure

return success;

} # end push

i1 Pop an elemant off tha stack

i Pre: none

#l Post: I the stack is not empty, the vaiue at the top of
if the stack is removed, its valus is placed in x, and
il true Is retumed. If the stack ks ampty, x is not

i defined and false is returned:

CT 212 (S) ' 405



tempiale <class stackEIMype, inl maxSize=
bool stack<stackEIType, maxSize>::pop

(stackEITypa& x) /i QUT: Elemant popped from stack
{
bool success; # flag: true indicates successful pop
if (top = 0) il if not empty
|
x = items{top]; /I remove top element
lop—; il decrement top
SUCCess = frue; # indicate success
}
Y
alas
success = false; { Indicate fallure
return success;
} # end pop

if Access top alement from stack without popping
N Pre: nons
N Post: If the stack is not empty, the value at the top is
W copled into x and true ks retumed. If the stack is
[ amptly, x |s not defined and falza is returned, In elther
] case, the stack Is not changed.
tempiate <class stackElType, Int maxSize>
bool stack<stackElType, maxSize>::peek
(stackEiType& x) const I QUT: Value at top of stack

bool success; i flag: true indicates successful get
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if (top >=0) ff i not empty

x = liem[iop]; if retrieve lop element, do not pop
success = frue; © il indicals success
}
elag
success = false; © W Indicate fallure
refurn success;
} If end peek

/i Tast o sea If stack Is empty
// Pre: none

/! Post: Returns true If the stack ls empty: otherwise,
i retums false.

template <class stackEType, int maxSize=

ool stack<stackEiType, maxSize=>;isEmpty() const

{
refturn top < 0;

fi Testto sea If stack Is full

/! Pre: none

ff Post. Retumns true if the stack is full: otherwise,
fi retumns false.

template <class stackEType, Int maxSize>

bool stack<stackEType, maxSize>:wFull() const
{
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return top >= maxSize-1;

iilmadnun Template class stack Foudoonda smsodmusseudndfidlumndn
Tunmed 1 dmivdaodrnoWidunmtdoyofii siing 1§ian luTassad

woamuan TaefamnlWennuinadulummndiuddy unshdennudeqeenundiy
Awuiruiu seveamahansstudunfuveruuaziu dail

i Using a stack of characters
i File: stackTextcpp
N Use a stack to store strings and display them in réverse order

# include "stack.h” i Uses stack template class
# include <string=>
# includa <lostream:>

using namespace std;
typedaf stack<string, 20> stringStack;

int fillStack(stringStacks s);
void displayStack(slringStacks s);

int mian()
i
il Local dala
string3tack 3;
/f Read data into the stack.
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fillStack(s);
# Display the stack contents
displayStack(s);
ratwrn O
]
I Reads data characters and pushes tham onto stack s.
i Pre : sis an emptly stack.
ff Post: s contains the strings read in reverse order,
i Raturns the number of Strings read not counting the sentinel.

int fillStack(stringStacks s) i OUT: stack to fill
{
i Local data
string nextStr; i next string
int mumSining; #f count of strings read
const siring sentingl = ", il sertinel string

/i Read and push strings onto stack untll done.
numString = O; |
cout << “Enter next string or” << sentinel << ">
cln => pextStr;
while ({nextStr |= sentinel) &4 (ls.isFull())
{
s.push (nextStr); i Push next string on stack 5.
numString ++;
cout << "Enter next string or" << senting| << ">";
cin >> nextStr;
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return numSirings;
} N and fillStack .
i Pops each string from stack s and displays it.
i Pre : Stack s is defined,
W Post : Stack s is empty and all strings are displayed.
void displayStack(stringStacks s) I IN: stack to display
(

i Local data

string nextStr;

/! Pop and display strings unfil stack is empty.
while (5. lsEmpty())
{
s, pop(nextstr); i Pop next string off.
cout << nextStr << endl;
}
} & end displayStack
de T unsuihiamuasn doudeyadsd
- Eriter next string or ***> Here
Enter next string or ***> are
Enter next string or ***> strings!
Enter next string or ***> ***

wowoannhanszunnedon i ludnwuzlounty ol
strings!

an

Hara.
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I. Template Classes ummaenmalaal i a v sonrshmnlfii@nsfiusliare:
$ayaftmunlaodidenls

2. pluuuveam I Mum Template Classes
template <class T=

class class-name |

public:

®  List of class variables, types, constants, etc. (If any) that may be accessed
by nama from outside the clasa

" Prototype for each function that may be accessed by name from outside
the class

private:

" List of class varlables, types, constants, etc., that are intended to be
hidden from reference from outside the class '

| Prototype for @ach function (if any) to be hiden from outsida the class

Tav Class class-name fip template class Taolmlimed T4 T I.‘ﬂ‘l-lrd"m"llﬂﬂ"

winszuudmusudmivdusiadoyef gl dfmun doaoglumdomne
< > iiledana WResiiu i Asfindou TR en1sfmuns template <class T= fiey

AmunfuuuumTerens@onvemnmiuing
3. dwiummliznmesuidndiiing¥ Tempiate Classes Sezdmyfunfe Tns
ﬂmliﬂﬁmm‘wmﬂnnnﬂmu'lunmn‘ﬂ;ﬂuwi’qd'
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nirdszniA Template Classes

oy class-name<type> an-object:
W88  indexList<int> intList;

type floglundeane <> |1n11!||uumrﬂ1=mn'ﬂmirﬂuiﬂmnﬁnunu 1afi
&g nan I fiRaulunnin d7u class-name Wudisuss Template class
Afwusdu dmiu an-object Mudevesseudndfind e Inoszfinunen
nfpafuriinvestoynit WWdsznm Fudetinrdonldiaddutanninlunnme:s
maunurinvedoynieFmuse 19 m Wand Wnwiidoims
4. tumn (stack) i Tasaedrdoynfifintnl iR lufniuzyes LIFO (Last in-First
out) Mumm§iRoufimeaindmdagae WiunmImadududuun waztirioka
urne IFuLTnmsdludwugade
5. munhdoyadiudi i lummandendng push Taenseihfidaiednladmils oo
ideyneenninauaniiond m3 pop Taovznazi1éndaos 1 mnSnuszuniodog
Ruafiy
6 TneaTieedifuns top ﬂmﬁﬁ'lum:#uuni'mnﬁwwammn Wl
dhmndneansznashidumii op sog wiommiudhionssimsendumldl

top 04
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