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Ewooywyn otn Standard Template Library yio mn C4++

» H Standard Template Library (STL) pdc divel tn duvatdtnta
va yenotponotficouvye otn C++ €toluec douroelc DEDOUEV®Y,
6nwe ovpPolooelpée, nivaxeg, Moteg x.d.

> ‘Eva and ta TAEOVEXTAULATY AUTAS TNE TEOCEYYLIoNS Elvat OTL O
TEPIEYOUEVOC TOTOC Uiag dounone dedopévwy eivar template,
OnAadr urmopel va elvon otdrnote. Eniong n dayelpton pvAung
yiveton autopaTa xat deV YPEIACETOL AMOCPAAUATWOT).
evixdtepa, €youvue ot ddieor wog ToANoLS amodoTixolg
alyoplduoug yia TNy xde douNoT dEdOPEVLY, Ywpelc va
YeelaleTar Vo Ypdpouue dixry o UAOTONGT TOUG.

» H STL etonjydn oto npdtuno tne ANSI/ISO C++ pohic to
1994. Emoyéveme meénel va TposGEYOUUE VoL Y PTOLLOTOLOVUE
oxeTxd npdopateg vAoTotoelg auThc TNg BiBAlodAxng.



Atadéowec Sounoelc 0edouévny (containers)

string oupBolooelpd

rope (ouvioTaton Yo peydhn) ouyPolocetpd
vector<T> Tivoxog

deque<T> nivoxac (XOUUATIHOUEVOS OTT LVAUN)
1ist<T> OLTAd cUVOEDEUEYT, AloTal

slist<T> oLVOEDEUEVT AoTa

stack<T> otoifa

queue<T> ovpEd.

priority_queue<T> o0UEd TPOTEQULOTNTAS

map<T1,T2>

multimap<T1,T2> dUAdIXO

set<T> dévdpo!

multiset<T>

bitset<n> mivancag

vector<bool> and bit

'¥e xdde tOno autic g xatnyoptag aviiotoyel eniong xou évag TOnog
dedopévwy pe tpddepa “unordered.”; o onoloc LAormolelton Ye

XOTAXEQUATIONO.

string

> Trdpyouv nohheég yédodol g string i onoleg pnopolyue
VoL YeNOWOTO 00VPE OTwe ot append (), assign(),
insert (), remove (), replace(), resize(), copyQ),
find(), rfind(), find first_of (), find last of (),
find first not_of (), find_last not_of (), substr(),
compare () xou c_str().

> O tedeotic tr¢ mpdoveonc ‘+’ £yel unepgopTwiel o
YEToLHoTolE(ToL Yo T} CUVEVWOT) string.

> O teheotéc ouyxploeny (==, =, <, <=, > xa >=) eivou eniong
uTERQOPTWUEVOL. 'Etot, d€v undpyel Twpa avdyxr YeNong
OLUYIPTHCEWY TUTOL stremp ().



Hopdoetyua yerione string

> Yy mpotuny BiBAoUhxr undpyel 1 ouvdptnor strtok()
(Onhwpévn oto apyelo entxeqaiidac cstring) yio va
nofpvoupe ta Aektikd oUpfoda (tokens) wiac Sedopévnge
ovupPolooelpdc Tunou char*. ILy. ta tokens pog npdTaoTg
ota EAANVIXG elvan ot Aé&elg, ot onoleg dtaywptlovtal elte pe
xevd, eite ue onueio otine.

> ‘Ocov agopd Tic oupPolooelpéc TOnou string, dev URdpPYEL
xatL avdhoyo e strtok(). Eyuelc Yo mpoonadrioovue vo
xaAOPouye auTd TO %EVH TOU UTAPYEL dNUOLEYWVTAC Kia
xhdoT.

strtok.h (1/2)

#ifndef STRTOK_H
#define STRTOK_H

#include <string>

class StrTokenizer {
private:
const std::string str; // string to break up into tokens
const std::string delim; // the characters in ‘delim’
// separate the tokens of ‘str’

unsigned c; // current character
public:
StrTokenizer(const std::string str_init,
const std::string delim_init=" ")

str(str_init), delim(delim_init), c(0)
{
// Eating up delimiters (in the begining of ‘str’)
while (c < str.size()
&& delim.find( strlc] ) != std::string::npos)
++C;

b



strtok.h (2/2)

std::string mnext (void) // returns the next token

{

};

// Creating character by character the ‘token’
std::string token;
while (c < str.size()

&& delim.find( str[c] ) == std::string: :npos)
token += strlcl;
++C;

// Eating up delimiters
while (c < str.size()
&& delim.find( str[c] ) != std::string::npos)
++C;

return token;

#endif // STRTOK_H

strtok main.cpp

#include "strtok.h"
#include <iostream>
using namespace std;

int main (void)

{

string input, delimiters, tok;

cout << "Please give some input: ";
getline(cin, input);

cout << "Please give the delimiters: ";
getline(cin, delimiters);

cout << "Found the following tokens:";
StrTokenizer tokens(input,delimiters);
while ((tok = tokens.next()).size() !'= 0)

Cout << n \Illl << tOk << ll\llll;

cout << "\n";
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strtok main.cpp: Anotehéouota

% g+t+ —o strtok_main strtok_main.cpp

% ./strtok_main

Please give some input: This,is a test sentence. Hello
Please give the delimiters: . ,

Found the following tokens: "This" "is" "a" "test" "sentence"
"Hello"

h

[terators

> 'Evog iterator (emavalhntng) eivon évac deixtne oe éva
ototyeto wiag dounong dedouevwy tng STL. O iterators
YOY|OULOTIOIOUVTOL XATE XOPOVY YIA TNV TPOOTENACT] TWVY
TEPIEYOUEVMV UIAC TETOLAS DOUNONS DEDOUEVWLV.

> Y10 mapaxdte oy anctxoviCovtal ot oyéoelc PETadl TV
xatnyoptwy Twy iterators. H xatnyopla “Random access”
elval 1 YEVIXOTERT).

Input

7

Random access —— Bidirectional —— Forward

.

Output
> o va edéyEoupe ot €vac iterator it dev €yel @tdoel 010
TENOC Lo d6punomne dedopévey d, xdvouue Tn oUyYXplo
it !'= d.end(). Aev ypnotyonoteitar o TeAeoTC <’ OTWC
lowe Va neplueve xavelg, aAld to 1=,
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['evixéc pedoodol

> Mepixéc and tic pevddoug evoe toinou tne STL mou

Yerotponolovvtat cuyvd efvar ol empty (), size(), begin(),
end(), rbegin(), rend(), clear() xo erase().

Xnuoavtixég etvon enfong ol u€dodol Tou agopoly T dxpEa EVOS
OOV (6TWE T.Y. ot TUTOL vector, deque xot list, ot omolot
anoTehOVY XaTd xdnotov TpéTo Tov «nuphvay e STL):
push_back(), push_front (), back(), front(),

pop-back() xou pop_front ().

Kdrt dAho mou elvar xotvd otoug tomoug tne STL, éyet va
XAVEL UE TNV UPYIXOTOMOT) TWY TEPLEYOUEVLY Toug. ‘OTay
auTd ebvon aprduntixd, apytxonototvtal oe 0 —epdoov BéBoa
0ev Toug €xel avateVel dAAT Tiuh.

Alyoprduot (1/2)

> Extdc and douroeic dedouevwy xou iterators yio vo

npoonehadvoupe tao atotyeio Toug, 1 STL noapéyet uia
mhndopa ahyopluwy yio va to eneéepyalopaote. To apyeio
EMXEQUALDAC YE TIC avTioTolyec ouvapThoEl ebval To
algorithm.

adjacent_find (), prev_permutation(), binary_search(),
push_heap(), copy(), random_shuffle(), copy_backward(),

remove (), count (), remove_copy(), count_if (), remove_copy_if (),
equal (), remove_if (), equal_range(), replace(), £i11(),
replace_copy(), £ill n(), replace_copy-if (), £ind (),
replace_if (), find if (), reverse(), for_each(), reverse_copy(),
generate(), rotate(), generate n(), rotate_copy(), includes(),
search(), inplace merge(), set_difference(),

lexicographical _compare(), set_intersection(), lower_bound(),
set_symmetric_difference(), make heap(), set_union(), max(),
sort (), max_element (), sort_heap(), merge(), stable partition(),
min(), stable_sort(), min_element (), swap(), mismatch(),
swap_ranges (), next_permutation(), transform(), nth_element (),
unique (), partial_sort (), unique_copy(), partial_sort_copy(),
upper_bound (), partition()
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Alyoprduot (2/2)

> Iapatnpotpe 6Tt LTdEYOLY, UETUED TV GAA®Y, ahyoptiuoL

Tagvounong, avalhtnong, apliunTix®y nedlewy, Tpdlewy
UETAED oLVOAWY Xt oetplaxnc ENeCepyaciog TwV oTolElWY
evoc tomou e STL. Ot cuvapthoeig auteg elvar Yevixég o
apopoly toug Teptoadtepouc Timoug e STL.

Q61600 MpENEL Vo TPOGEYOLUE OTaY XahoVUE uiot cuVaETNOT
m.y. sort () yia wa Aioto y€oo otny onola neptéyovio
OTIYWOTUTIO WLog XAdong TNy onola €youue oploet guelc, va
oplletan yta aUTHY TNV XAdOT 0 TEAETTHC oUYXplong <,
EWDIAAWE deV elvon duvatéy va yivel 1 talvounor. ‘Ouota, yio
Tov ahyoprduo wootntog equal () Vo mpénel va €youpe oploet
ToV avtioTolyo TeEAEoTY| ‘== ylo T oTOLYEl TOU TPOXELTAL VO
ouyxprloLy %.0.x%.

vector list.cpp (1/6)

#include

<iostream>

using namespace std;

#include
#include
#include
#include

<vector>
<list>
<iterator>
<algorithm>

int square (int i)

{

return

}

(ix*i);

int main (void)

{

unsigned 1i;



vector_list.cpp (2/6)

vector<int> arr(10);

// Filling ‘arr’

for (i=0; i < arr.size(); ++i)
arr[i] = 1i % 5;

// Printing ‘arr’

cout << "arr: "

for (i=0; i < arr.size(); ++i)
cout << arr[i] << " ";

// Doing the above operations to °

i=0;

for (vector<int>::iterator it=arr.begin(); it'!=arr.end(); ++it)
it = (i++) % 5;

cout << "\n "

// When not modifying the elements, it is

//  better to use a const_iterator.

for (vector<int>::const_iterator cit=arr.begin();

cit!=arr.end(); ++cit)

cout << *xcit << " ";

cout << "\t[We printed ‘arr’ using an iterator]\n";

arr’, using iterators

15

vector_list.cpp (3/6)

vector<int> barr;
barr = arr; // all the elements of ‘arr’ are copied to ‘barr’

// Inserting ‘7’ in the middle of ‘barr’

vector<int>::iterator it = barr.begin() + barr.size() / 2;

// "Pointer" arithmetic is possible, when using a random access

// iterator. If the iterator was pointing to a ‘list’, we could
//  only increase or decrease it by 1 (that is why we call such an
//  iterator "bidirectional").

barr.insert(it, 7);

// Printing ‘barr’ using ‘copy()’
cout << "barr: "
ostream_iterator<int> out(cout, " ");
copy(barr.begin(), barr.end(), out);
cout << "\t[We inserted ‘7’]\n";

16
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vector_list.cpp (4/6)

// Erasing the element in the middle of ‘barr’ (that is
it = barr.begin() + barr.size() / 2;

// We forced ‘it’ to point again to the middle element,
//  because we cannot use its previous value.
barr.erase(it);

cout << " "
copy(barr.begin(), barr.end(), out);
cout << "\t[We removed ‘7’]\n";

sort(barr.begin(), barr.end());

cout << " "
copy(barr.begin(), barr.end(), out);
cout << "\t[We sorted ‘barr’]\n";

cout << " " << "Max of barr[0-4]:\t"

(7;)

<< *max_element (barr.begin(), barr.begin()+5) << "\n";

cout << " " << "Searching for ‘7’:\t" <<

((find(barr.begin(), barr.end(), 7) == barr.end())? "not "

<< "found\n";

vector _list.cpp (5/6)

list<int> mylist;
// Filling ‘mylist’ with the elements of vector ‘arr’
copy(arr.begin(), arr.end(), back_inserter(mylist));

cout << "mylist: ";
copy (mylist.begin(), mylist.end(), out);
cout << "\n";

Cout << n Il;
copy(mylist.rbegin(), mylist.rend(), out);
cout << "\t[We used a reverse iterator here]\n";

cout << " "
<< "size: " << mylist.size()
<< ", front: " << mylist.front()
<< ", back: " << mylist.backQ);
cout << ", max: " << *max_element(mylist.begin(), mylist

<4 \nll ;

.end())

n ll)
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vector list.cpp (6/6)

cout << " !
<< "Pushing ‘0’ at front\n";
mylist.push_front (0);

COIlt << n n

<< "We have now " << count(mylist.begin(),mylist.end(),0)

<< " zeros\n";

reverse(mylist.begin(), mylist.end());

COllt << n Il;
copy(mylist.begin(), mylist.end(),

out) ;

cout << "\t[We reversed ‘mylist’]\n";

transform(mylist.begin(), mylist.end(), mylist.begin(), square);

cout << " ||;
copy(mylist.begin(), mylist.end(),

out) ;

cout << "\t[We squared the elements of the list]\n";

cout << "‘mylist’ and ‘arr’ " <<

(equal(mylist.begin(), mylist.end(), arr.begin())? "" : "do not ")

<< "contain the same sequence

}

of elements.\n";

vector_list.cpp: AnoteAéopata

% g++ —o vector_list vector_list.cp
% ./vector_list

arr: 0123401234
0123401234 [We

barr: 01234701234 I[We
0123401234 [We
001122334414 [We
Max of barr[0-4]: 2
Searching for ‘7’: not

mylist: 0123401234
4321043210 [We
size: 10, front: 0, back: 4
Pushing ‘0’ at front
We have now 3 zeros
43210432100 [We
16 941016 94100 [We
‘mylist’ and ‘arr’ do not contain t

h

%

printed ‘arr’ using an iterator]
inserted ‘7]
removed ‘7°]
sorted ‘barr’]

found
used a reverse iterator here]

, max: 4

reversed ‘mylist’]
squared the elements of the list]
he same sequence of elements.
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set.cpp (1/3)

#include "strtok.h"
#include <iostream>
using namespace std;

#include <set>
#include <iterator>
#include <algorithm>

int main (void)

{
set<string> Setl, Set2;
ostream_iterator<string> out(cout, " ");
string input, tok;

set.cpp (2/3)

cout << "Give 1st set’s elements, separated by spaces:

getline(cin, input);

StrTokenizer tokensl(input);
while ( !(tok = tokensl.next()).empty() )
Setl.insert (tok);

cout << "1st set’s elements (duplicates removed):
copy (Setl.begin(), Setl.end(), out);
cout << "\n";

cout << "Give 2nd set’s elements, separated by spaces:

getline(cin, input);

StrTokenizer tokens2(input);
while ( !(tok = tokens2.next()).empty() )
Set2.insert (tok);

cout << "2nd set’s elements (duplicates removed):
copy(Set2.begin(), Set2.end(), out);
cout << "\n";
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set.

set.

cpp (3/3)

// Operations between the two sets
cout << "\n2nd is subset of 1st: "
<< ((includes(Setl.begin(), Setl.end(),
Set2.begin(), Set2.end())) 7 "true" : "false");
cout << "\nUnion: "
set_union (Setl.begin(), Setl.end(),
Set2.begin(), Set2.end(), out);
cout << "\nIntersection: "
set_intersection(Setl.begin(), Setl.end(),
Set2.begin(), Set2.end(), out);
cout << "\nDifference: "
set_difference (Setl.begin(), Setl.end(),
Set2.begin(), Set2.end(), out);

cout << "\n";

cpp: Amoteréopata

% gt+ -o set set.cpp

h ./set

Give 1st set’s elements, separated by spaces:
apple pear tomato potato tomato

1st set’s elements (duplicates removed):
apple pear potato tomato

Give 2nd set’s elements, separated by spaces:
tomato potato

2nd set’s elements (duplicates removed):
potato tomato

2nd is subset of 1st: true

Union: apple pear potato tomato
Intersection: potato tomato
Difference: apple pear

h

> Ed0, yia tnv anodrixevon twv 600 cuvolwy Setl xou Set2
yenotonoydnxe o TOnog set. Oo UNOPOLCAUE OUWS VO
YENOWOTOACOVUE o Xdmotov dAho tUTo (T.). vector), apol o
oAy opLipoL yio Tic Tedéelc LETAE) CUVOAWY UTOPOUY VA EQAURUOGTOVUY OFE
6hOLC TOUG TUTOUC X OYL HOVO OToV set.
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map . cpp (1/2)

#include <iostream>
#include <iomanip>
#include <string>
using namespace std;

#include <map>

int main (void)
{

map<string,int> whitepages;

// Inserting some telephone numbers

whitepages.insert(make_pair("Mike", 21020));
whitepages.insert (make_pair("George", 21050));
whitepages.insert (make_pair("Mary", 21011));
whitepages.insert (make_pair("Jim", 21090)) ;

whitepages["Tom"] = 21021;

map.cpp (2/2)

// Printing the whitepages (the lines are sorted by the name).
//  Besides, ‘map’ is a binary tree.
for (map<string,int>::const_iterator cit=whitepages.begin();
cit!=whitepages.end(); ++cit) {
cout << setw(10) << cit->first << " "
<< cit->second << "\n";

// It is possible to refer to a telephone number
//  using the operator []
cout << "\nwhitepages[\"Mary\"]: " << whitepages["Mary"] << "\n";



map.cpp: AnoteAéoyata

% gt++ -o map map.cpp
% ./map
George 21050
Jim 21090
Mary 21011
Mike 21020
Tom 21021

whitepages["Mary"]: 21011
b

Snueiwon: Mo va petayhAotTioTel 0 xOdxac ota unyavipata Sun tou TuRpatog,
Yo wpénet, avtl TNe npoxaYoploévne EXBOONE TOU g++, VA XPNCLLOTOLAGOVUE TNV TLO
xatvoLpYla €xdoon Tou. To pévo mouv ypetdleton yio va yivel autd, elvon va tpeoupe,
TPV TIC EVIONEC TOU TUPATAV® TAUGIOU, TNV EVTOAA

alias gt++ ’/usr/sfw/bin/g++’
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Avagopéc

@ Silicon Graphics,
The Standard Template Library,
http://sgi.com/tech/stl

@ Bruce Eckel and Chuck Allison,

Thinking In C++ (Second Edition),
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Prentice Hall, 2003
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