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Eisagwg  sth Standard Template Library gia th C++

I H Standard Template Library (STL) m�c dÐnei th dunatìthta
na qrhsimopoi soume sth C++ ètoimec dom seic dedomènwn,
ìpwc sumboloseirèc, pÐnakec, lÐstec k.�.

I 'Ena apì ta pleonekt mata aut c thc prosèggishc eÐnai ìti o
perieqìmenoc tÔpoc miac dìmhshc dedomènwn eÐnai template,
dhlad  mporeÐ na eÐnai otid pote. EpÐshc h diaqeÐrish mn mhc
gÐnetai autìmata kai den qrei�zetai aposfalm�twsh.
Genikìtera, èqoume sth di�jesh mac polloÔc apodotikoÔc
algorÐjmouc gia thn k�je dìmhsh dedomènwn, qwrÐc na
qrei�zetai na gr�youme dik  mac ulopoÐhs  touc.

I H STL eis qjh sto prìtupo thc ANSI/ISO C++ mìlic to
1994. Epomènwc prèpei na prosèqoume na qrhsimopoioÔme
sqetik� prìsfatec ulopoi seic aut c thc biblioj khc.
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Diajèsimec dom seic dedomènwn (containers)
string sumboloseir�
rope (sunÐstatai gia meg�lh) sumboloseir�
vector<T> pÐnakac
deque<T> pÐnakac (kommatiasmènoc sth mn mh)
list<T> dipl� sundedemènh lÐsta
slist<T> sundedemènh lÐsta
stack<T> stoÐba
queue<T> our�
priority queue<T> our� proteraiìthtac
map<T1,T2>

multimap<T1,T2> duadikì
set<T> dèndro1

multiset<T>

bitset<n> pÐnakac
vector<bool> apì bit

1Se k�je tÔpo aut c thc kathgorÐac antistoiqeÐ epÐshc kai ènac tÔpoc

dedomènwn me prìjema “unordered ”, o opoÐoc ulopoieÐtai me

katakermatismì.3

string

I Up�rqoun pollèc mèjodoi thc string tic opoÐec mporoÔme
na qrhsimopoi soume ìpwc oi append(), assign(),
insert(), remove(), replace(), resize(), copy(),
find(), rfind(), find first of(), find last of(),
find first not of(), find last not of(), substr(),
compare() kai c str().

I O telest c thc prìsjeshc ‘+’ èqei uperfortwjeÐ kai
qrhsimopoieÐtai gia th sunènwsh string.

I Oi telestèc sugkrÐsewn (==, !=, <, <=, > kai >=) eÐnai epÐshc
uperfortwmènoi. 'Etsi, dèn up�rqei t¸ra an�gkh qr shc
sunart sewn tÔpou strcmp().
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Par�deigma qr shc string

I Sthn prìtuph biblioj kh up�rqei h sun�rthsh strtok()

(dhlwmènh sto arqeÐo epikefalÐdac cstring) gia na
paÐrnoume ta lektik� sÔmbola (tokens) miac dedomènhc
sumboloseir�c tÔpou char*. P.q. ta tokens miac prìtashc
sta ellhnik� eÐnai oi lèxeic, oi opoÐec diaqwrÐzontai eÐte me
ken�, eÐte me shmeÐa stÐxhc.

I 'Oson afor� tic sumboloseirèc tÔpou string, den up�rqei
k�ti an�logo thc strtok(). EmeÐc ja prospaj soume na
kalÔyoume autì to kenì pou up�rqei dhmiourg¸ntac mÐa
kl�sh.
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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( str[c] ) != std::string::npos)

++c;

}6



strtok.h (2/2)

std::string next (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 += str[c];

++c;

}

// Eating up delimiters

while (c < str.size()

&& delim.find( str[c] ) != std::string::npos)

++c;

return token;

}

};

#endif // STRTOK_H
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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 << " \"" << tok << "\"";

cout << "\n";

}
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strtok main.cpp: Apotelèsmata

% g++ -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"

%
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Iterators
I 'Enac iterator (epanal pthc) eÐnai ènac deÐkthc se èna

stoiqeÐo miac dìmhshc dedomènwn thc STL. Oi iterators
qrhsimopoioÔntai kat� kìron gia thn prospèlash twn
perieqomènwn miac tètoiac dìmhshc dedomènwn.

I Sto parak�tw sq ma apeikonÐzontai oi sqèseic metaxÔ twn
kathgori¸n twn iterators. H kathgorÐa “Random access”
eÐnai h genikìterh.

Input

Random access // Bidirectional // Forward

99rrrrrrrrrr

%%LLLLLLLLLL

Output

I Gia na elègxoume ìti ènac iterator it den èqei ft�sei sto
tèloc miac dìmhshc dedomènwn d, k�noume th sÔgkrish
it != d.end(). Den qrhsimopoieÐtai o telest c ‘<’ ìpwc
Ðswc ja perÐmene kaneÐc, all� to ‘!=’.
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Genikèc mèjodoi

I Merikèc apì tic mejìdouc enìc tÔpou thc STL pou
qrhsimopoioÔntai suqn� eÐnai oi empty(), size(), begin(),
end(), rbegin(), rend(), clear() kai erase().

I Shmantikèc eÐnai epÐshc oi mèjodoi pou aforoÔn ta �kra enìc
tÔpou (ìpwc p.q. oi tÔpoi vector, deque kai list, oi opoÐoi
apoteloÔn kat� k�poion trìpo ton {pur na} thc STL):
push back(), push front(), back(), front(),
pop back() kai pop front().

I K�ti �llo pou eÐnai koinì stouc tÔpouc thc STL, èqei na
k�nei me thn arqikopoÐhsh twn perieqomènwn touc. 'Otan
aut� eÐnai arijmhtik�, arqikopoioÔntai se 0 �efìson bèbaia
den touc èqei anatejeÐ �llh tim .
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Algìrijmoi (1/2)
I Ektìc apì dom seic dedomènwn kai iterators gia na

prospelaÔnoume ta stoiqeÐa touc, h STL parèqei mÐa
plhj¸ra algorÐjmwn gia na ta epexergazìmaste. To arqeÐo
epikefalÐdac me tic antÐstoiqec sunart seic eÐnai to
algorithm.

I 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(), fill(),
replace copy(), fill n(), replace copy if(), find(),
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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Algìrijmoi (2/2)

I ParathroÔme ìti up�rqoun, metaxÔ twn �llwn, algìrijmoi
taxinìmhshc, anaz thshc, arijmhtik¸n pr�xewn, pr�xewn
metaxÔ sunìlwn kai seiriak c epexergasÐac twn stoiqeÐwn
enìc tÔpou thc STL. Oi sunart seic autèc eÐnai genikèc kai
aforoÔn touc perissìterouc tÔpouc thc STL.

I Wstìso prèpei na prosèqoume ìtan kaloÔme mÐa sun�rthsh
p.q. sort() gia mia lÐsta mèsa sthn opoÐa perièqontai
stigmiìtupa miac kl�shc thn opoÐa èqoume orÐsei emeÐc, na
orÐzetai gia aut n thn kl�sh o telest c sÔgkrishc ‘<’,
eid�llwc den eÐnai dunatìn na gÐnei h taxinìmhsh. 'Omoia, gia
ton algìrijmo isìthtac equal() ja prèpei na èqoume orÐsei
ton antÐstoiqo telest  ‘==’ gia ta stoiqeÐa pou prìkeitai na
sugkrijoÔn k.o.k.
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vector list.cpp (1/6)

#include <iostream>

using namespace std;

#include <vector>

#include <list>

#include <iterator>

#include <algorithm>

int square (int i)

{

return (i*i);

}

int main (void)

{

unsigned i;
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vector list.cpp (2/6)

vector<int> arr(10);

// Filling ‘arr’

for (i=0; i < arr.size(); ++i)

arr[i] = i % 5;

// Printing ‘arr’

cout << "arr: ";

for (i=0; i < arr.size(); ++i)

cout << arr[i] << " ";

// Doing the above operations to ‘arr’, using iterators

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 << *cit << " ";

cout << "\t[We printed ‘arr’ using an iterator]\n";
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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";
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vector list.cpp (4/6)

// Erasing the element in the middle of ‘barr’ (that is ‘7’)

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"

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

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

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

<< "found\n";
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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 << " ";

copy(mylist.rbegin(), mylist.rend(), out);

cout << "\t[We used a reverse iterator here]\n";

cout << " "

<< "size: " << mylist.size()

<< ", front: " << mylist.front()

<< ", back: " << mylist.back();

cout << ", max: " << *max_element(mylist.begin(), mylist.end())

<< "\n";
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vector list.cpp (6/6)

cout << " "

<< "Pushing ‘0’ at front\n";

mylist.push_front(0);

cout << " "

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

<< " zeros\n";

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

cout << " ";

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";

}19

vector list.cpp: Apotelèsmata

% g++ -o vector_list vector_list.cpp

% ./vector_list

arr: 0 1 2 3 4 0 1 2 3 4

0 1 2 3 4 0 1 2 3 4 [We printed ‘arr’ using an iterator]

barr: 0 1 2 3 4 7 0 1 2 3 4 [We inserted ‘7’]

0 1 2 3 4 0 1 2 3 4 [We removed ‘7’]

0 0 1 1 2 2 3 3 4 4 [We sorted ‘barr’]

Max of barr[0-4]: 2

Searching for ‘7’: not found

mylist: 0 1 2 3 4 0 1 2 3 4

4 3 2 1 0 4 3 2 1 0 [We used a reverse iterator here]

size: 10, front: 0, back: 4, max: 4

Pushing ‘0’ at front

We have now 3 zeros

4 3 2 1 0 4 3 2 1 0 0 [We reversed ‘mylist’]

16 9 4 1 0 16 9 4 1 0 0 [We squared the elements of the list]

‘mylist’ and ‘arr’ do not contain the 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> Set1, Set2;

ostream_iterator<string> out(cout, " ");

string input, tok;
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set.cpp (2/3)

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

getline(cin, input);

StrTokenizer tokens1(input);

while ( !(tok = tokens1.next()).empty() )

Set1.insert(tok);

cout << "1st set’s elements (duplicates removed): ";

copy(Set1.begin(), Set1.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.cpp (3/3)

// Operations between the two sets

cout << "\n2nd is subset of 1st: "

<< ((includes(Set1.begin(), Set1.end(),

Set2.begin(), Set2.end())) ? "true" : "false");

cout << "\nUnion: ";

set_union (Set1.begin(), Set1.end(),

Set2.begin(), Set2.end(), out);

cout << "\nIntersection: ";

set_intersection(Set1.begin(), Set1.end(),

Set2.begin(), Set2.end(), out);

cout << "\nDifference: ";

set_difference (Set1.begin(), Set1.end(),

Set2.begin(), Set2.end(), out);

cout << "\n";

}
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set.cpp: Apotelèsmata
% g++ -o set set.cpp

% ./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

%

I Ed¸, gia thn apoj keush twn dÔo sunìlwn Set1 kai Set2
qrhsimopoi jhke o tÔpoc set. Ja mporoÔsame ìmwc na
qrhsimopoi soume kai k�poion �llo tÔpo (p.q. vector), afoÔ oi
algìrijmoi gia tic pr�xeic metaxÔ sunìlwn mporoÔn na efarmostoÔn se
ìlouc touc tÔpouc kai ìqi mìno ston 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;
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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";

}
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map.cpp: Apotelèsmata

% g++ -o map map.cpp

% ./map

George 21050

Jim 21090

Mary 21011

Mike 21020

Tom 21021

whitepages["Mary"]: 21011

%

ShmeÐwsh: Gia na metaglwttisteÐ o k¸dikac sta mhqan mata Sun tou Tm matoc,

ja prèpei, antÐ thc prokajorismènhc èkdoshc tou g++, na qrhsimopoi soume thn pio

kainoÔrgia èkdos  tou. To mìno pou qrei�zetai gia na gÐnei autì, eÐnai na trèxoume,

prin tic entolèc tou parap�nw plaisÐou, thn entol 

alias g++ ’/usr/sfw/bin/g++’
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