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EnemeHTN STL

CraHgapTHa 0i0/1ioTeKka maoaoHiB (Standard
Template Library; STL) —6i6aioteka aiss C++, 1110
MIiCTUTh Habip aITOPUTMIB, KOHTeHHePiB, 3aCO0iB
DOCTYITY O IXHBOTO BMICTY 1 PI3HUX JOTIOMDKHHX
PYHKITIH.

STL

Algorithms

Containers
lterators



__-_=_,_
HYaHNUKIB

B




POOBUHYTUX
== P

— =
Sequence Containerx “-7-° 7 ﬁ: T,container<T> |
BEa Ok Lecsusspaamsseriicns
type iterator
type reverse_iterator - 1 type size_type
w size_type ! i stack()
............ size_type size()
x(x &) —— T1,T2,compare<T1>: | |bool
x(siu—m.r & - TO) A”OC‘G”W Com,mx .......................... l [T &)
operator = (x &) 2
Hevor e ol O Tauno
iterator end() ) type size_type i manab e nady
reverse_iterator thegin() X0  T,container<T> |
r?vm_ma_twrrmdo x(x &) queue '-oreenpeeeeeenent
i B spertc -8 =g
— T1,T2 ; boolempty-() ’ iterator begin() queue() P
pair oot | g iterator end() R :
m:m.’l: &) C % i 3 _type size{)
TI first insert(iterator,size_type,T &)| |size_type size() m““’“-im‘“‘”‘ ’mdo""““o bool empty()
T2 second insert<IT>(iterator,IT,IT) pool empty() oy m;c size() push(T &)
poi(T1 &, T28) | | erasiterston) inseru(T ) bool empty() P
> erase{iterator,iterator) erase(glemof). insert(pair<T1,T2> &) T & front()
O push_back(T &) erase(iterator,iterator) prsssp iy » T & back()
ﬂ-ﬁmoﬂ ?Mlﬁ&)l('l'&) erase(iterator,iterator) I b an e ]
T & back() size_type count(T &) icmmlﬁ&)l T1 &) Priority quUeU@ - -j---------oo-eoeeeoeeoo
s :wntor m-w g)) size_type count(T1 &) | type size_type
pair<iterator,iterator> equal_range(T &) iterator lower_bound(T1 &) priority_queue()
vector : = iterator upper_bound(T1 &) size_type size()
: pair<iterator,iterator> equal_range(T1 &) bool empty()
size_type capacity) [ p push(T &)
reserve(size_type) T— ! pop()
T & operatos[size_type] [rreeensennreaasanes . s T & top()
v || BT
deque =3 aa
P“"‘Ef;_‘j"ﬂ &) | el THE CONTAINERS OF THE STANDARD
= . TEMPLATE LIBRARY
T & operator[size_type] [ Thing |—= Teferences
2 \ZY' L The aim of this diagram is to get a quick
iT T 1 Y [ overview of the containers provided by the STL.
list S IOme |Pn P ‘] | Potat T! g Hence the list of methods and attributes of each
hj mitive Elemen: ointer |- Copyright (c) 1995-2004 - | S class is not exhaustive, nor entirely accurate.
push_frond(T &) [~ b seit s o The classes in italic ﬁmmnbmhn,ctclasws
pop_front() Permission s granted 10 copy, discrbute asdior modify this docament only provided for comprehension, they have no
remove(T &) under the serms of the GNU Free Documentation License, Version 1,1 existence in C++, The classes in bold font are
Icharl I int I | float | of smy lster version published by the Free Software Fowndation. See ¥
this license for more details (hetp://www. gat.ong). real STL classes.




Vector

std:

or
c}éss instance

———T1-*ptr to the first element

ptr to the past-the—end
element o e s e s

Data array in memory

(\’O‘bo'. .300 .nb‘ bQ >
before & & &
insert o 9 2 9 N
1t ged | g nth | end0

A— e item | item | item item |@¢° o
[

; [
: . size o l
| . Frltze place
| L. capacity — |
| after [
| insert :
: 1t | 2nd | 3nd n-1% | n® [ end) | !
S e itern | item | item item | item LU, o

N size ,‘/\ Now itorm

L capacity o




/
G

BekTop - nocnigoBHUM KOHTeMHep IKUU
BUKOPUCTOBYETHCS JJIs1 30epiraHHs e/IEMEHTIB,
KIJIBKICTD SIKMX HEeBIJIOMa.

vector<int> myVector; // llopoxHili eekmop i3 enemeHmie murny int
vector<float> myVector(10); // Bekmop i3 16-u enemeHmie murny float
vector<char> myVector(5, ' '); // Bekmop micmums 5 rnpobirnie

int n = 10;
vector<T> myVector(n); // Bexkmop i3 10-u enemeHmie muny T
myVector.push_back (3); // 3anuc yucna 3 e KiHeub 8ekmopa
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JIBO3B’I3HU CITMCOK MPU3HAYEHUM JIJIsI TTOC/IiIOBHOTO
3B SI3KY e/leMeHTiB. BUKOpHCTOBY€ETHCS Y BUTIAIKY KOJIH

HeMa MoTpeOU Y Be/THKil KiJIbBKOCTi TTPOXO/iB IO BCbOMY
HAabOPY esIeMeHTiB.
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List
std::list<int> mylist;

for (int i=1;i<=10;++1)
mylist.push back(i);

while (!mylist.empty())
{

std::cout << mylist.front() << s
mylist.pop_front();



Deque

/lex — 11e ABOCTOPOHHS
yepra JUHAMIYHOTO
po3Mipy. [akum YyuHOM
e/IeMeHTU MOXXYTbh
IOABAaTHUCh TA BUAAISITUCD
SIK B KIHII1 TaK 1 B TIOYATKY

ZeKy.

empty

addRight (a) ;

addRight (b) ;

addLeft (c) ;

removeRight() ;

addLeft (d) ;

d

d

d

d
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Deque
std: :deque<int> mydeque;

for (int i=1; i<=5; i++)
mydeque.insert(mydeque.end(),1i);

std: :deque<int>::iterator it = mydeque.begin();
while (it != mydeque.end() )
Sl =eout—cc———c ek



Set/Multiset

Set BUKOPHCTOBYIOTH JIJISI TOTO, 11100 30epiraT Ti/TbKU
YHiKaJIbHi eieMeHTH. BigmoBigHo multiset mepenbadae
HasIBHICTh MOBTOPEHb. [OTOBHUM JOCTOTHCTBOM LIUX

KOHTEUHEPIB € Te 110 BOHU MICTSTH y)Xe BIICOPTOBAHUM
HAbip JaHUX.

Set: Multiset:




//\\///

/Set/ Multiset

std::setcint> myset;
std::set<int>::iterator it;

for (int i=1; i<=5; i++) myset.insert(i*10); // set: 10 20 30 40 50

it=myset.find(20);
myset.erase (it);

for (it=myset.begin(); it!=myset.end(); ++it)
S GO e e S S

OUTPUT
myset contains: 10 30 40 50



Map/Multimap

Map 36epirae napy <kito4, 3Ha4eHHS>, € 3PYYHUM s
30epiraHHs TAKHX Map JAHUX Y IKUX OAWH 3 eJIEMEHTIB €
YMCJI0, A IHIIUN — JOBUIbHHM.

Bapro 3a3HaunTu o Map/Multimap sik i Set/Multiset
30€epiraroTh y)Ke BiICOPTOBAaHUU HAGIP TaHUX.

Map: Multimap:




; = OUTPUT: /
= ap Mu|t|map\elemen‘t/‘z/already

existed with a value
std: :map<char,int> mymap; of 200

// first insert function version (single parameter):

: . , mymap contains:
mymap.insert ( std::pair<char,int>('a’',100) );

mymap.insert ( std::pair<char,int>(‘b',300) ); a=> 109

mymap.insert ( std::pair<char,int>('z',200) ); b => 300

c => 400

std: :pair<std: :map<char,int>::iterator,bool> ret; z => 200
ret = mymap.insert ( std::pair<char,int>('z',500) ); another'map contains:

if (ret.second==false) { a => 100

std::cout << "element 'z' already existed"; b => 300

std: :cout <«
}
// second insert function version (range insertion):
std: :map<char,int> anothermap;
anothermap.insert(mymap.begin(),mymap.find('c'));
// showing contents:
std::cout << "mymap contains:\n";
for (it=mymap.begin(); it!=mymap.end(); ++it)
stdereout It =FlpsEoee=m=y << it->second << '\n';
std::cout << "anothermap contains:\n";
for (it=anothermap.begin(); it!=anothermap.end(); ++it)
std::cout << it->first << " => << it-»>second << '\n';

with a value of " << ret.first->second << '\n';



Stack

KoHnTeitHep, 110 opranizoBanuii no npuHuumy LIFO -

last in first out.

push_back pop_back

pop ()

push ()

stack top ( )

http://www.cplusplus.com/reference/stack/stack/




Queue

KoHTelHep, o opranizoBanuu no npuHuuny FIFO -
first in first out.

push_back pop_ back
k‘ = )
1.2:3:4 5
T T
rear front

push () pop ()

back() front()

http://www.cplusplus.com/reference/queue/queue/
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Priority queue

 ————

Yepra 3 np1oprUTETOM Ma€ TAKY X IMMOBEJIHKY SIK 1
3BUYaliHA Yepra 3a BUKJIIOYEHHSIM OTiepalill BUJaIeHHSI.

push new

entries /]

Entry

Entry

Entry

Entry

Lowest
priority

Third
highest
priority

Second
highest
priority

Highest
priority

pop highest
priority entry,

/

BoHa BifOyBa€eThCsT He [IJISI TOTO e/IeMeHTa SIKUI TTepITuM
MIOTPANWB B Yepry a [IJIsI TOTO, IKUU Ma€ HarOiIbIINiA
IpiopuUTeT (3a MeBHUM KPHUTEPIeEM) cepell yCiX e/IeMeHTIB
Yyepru.
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Priority queue

std::priority queue<int> mypq;
mypq.push(30);
mypq.push(100);
mypq.push(25);
mypq.push(40);
std::cout << "Popping out elements...";
while (!mypq.empty())
{
std::cout << ' " << mypqg.top();
mypq.pop();
} OUTPUT:
Popping out elements... 100 40 30 25



no Order is

[ |
Important B 6 |\
no no Best In, no Keep Sorted™\Y&S
First Out Elements
yes yes yes no
stack queue priority_queue
NO ~nsert/erase _
at middle Main Purpose
In-order
es Look-up Keys
Look-up Keys no N0 ~Insert/erase 2 Traversals
/ wront
yes ves no Frequent
Persistent yes N\ Traversals
Positions
yes
4\ Vs
<
Size varies yes l
Widely list vector
(sorted)
Allow
Duplicates yes Y A

Duplicates

deque

Separate
Key / Value

Separate
Key / Value

\

unordered_multiset

unordered_set

multiset

unordered_map unordered_multimap map set multimap




DIBHAMNbHI XapaKT

KOHTEMNHEPIB

Container Stores [] Iterators | Insert Erase Find Sort

list T Bidirect'l | C C N Nlog N

deque T C Random | C at begin or C at begin or N Nlog N
end; else N/2 end; else N

vector T C Random | Catend;elseN | Catend;elseN || N Nlog N

set T, Key Bidirect'l || log N log N logN || C

multiset T, Key Bidirect'l || log N d log (N+d) logN || C

map Pair, Key || log N | Bidirect'l | log N log N logN || C

multimap Pair, Key Bidirect'l | log N d log (N+d) logN || C

stack T C C

queue T C C

priority _queue | T log N log N
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Peani3auisa Stack

HeobxigHo peasnizyBaTu CTeK IKUI OU MiCTUB OCHOBHI
omepaliii 1yt poboTH:

stack();

push();

pop();

top();

empty();
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Peani3auis Queue

HeoOximHO peanizyBaTu yepry sika 6 MiCTH/Ia OCHOBHI
omepariii i1 poOOTH:

queue();
push();
pop();
front();
empty();
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Peani3auis List

/loMalliHe 3aBaHHS MA€ MICTUTU HACTYITHI METOLU [ JIsT
pOOOTH i3 CITHCKOM:

1) constructor - Construct list

2) empty - Test whether container is empty
3) insert - Insert elements into given position
4) erase - Erase elements from given position

5 )ZlogaTKOBO MOYKHa peastidyBaTu Oyab-sIKUII METOZ, i3
std::list
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[lomalluHe 3aBOaHHSA:

PeanizyBaTu 0fHO3B SI3HH I/ IBO3B A3HUI CIINCOK
(momepexHiii caiiy)
PosB’si3aTm 3amauy «ArecTairis»



