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Standart Template Library

STL e cbKpauwieHune ot Standart Template Library. Toit e yact oT ctaHgapTHaTa C++ 6ubnmnoTeKka u
MHOKECTBO a/If0OPUTMM, CTPYKTYPU OT AiaHHU U HAKOWU UHCTPYMEHTU, KOUTO 3HAUYUTENTHO MOoraT Aa
YCKOPAT MMCAHETO Ha CbCTe3aTes/IHU 3a43a4M.

KoHTeliHepu

3a "cTpyKTypu gaHHKn" B STL ce nonssa MMeTO KoHTeliHepw. ToBa MMe MABa nopagmu cneumdUyHOCTTa Ha
CTPYKTYpUTE AaHHU, KOUTO Ca UMNIeMeHTMpPaHN B STL - TOBa ca Camo TaKMBa CTPYKTYPU AaHHWU, KOUTO
CbAbpXKaT eleMeHTH (NnoapeaeHn Mo HAKAKbB HauMH) U JaBaT A0CTbN 40 TAX.

Knac “pair”

CbxpaHsaBa ABOMKa 06EKTU OT NPOU3BOJIEH TUM. YecTo B pas/IMYHM 33434M ce Hanara aa aedvHupame
cobcTBeHM cTPYKTYpU. KaTo Hanpumep

struct point { double x, vy; };
struct edge { int from, to, cost; };
struct product { string name; int amount; };

B cnyyanTe, B KOMTO CTPYKTypaTa HU LLE Ce CbCTOM OT 2 noJieTa, MoXKem ga usberHem geduHupaHeTo 1
KaTo u3nosassame pair. ETo Kak 61 u3rnexkgano Tosa:

pair <double, double> point;
pair <string, int> product;

Pa3bupa ce Moske 4a M3noa3BamMe pair v KoraTo CTPyKTypaTa Ce CbCTOM OT noseye OT 2 nojeTa, HO TOBa
MO3KeE @ YCNOXHM NO-HATaTbLUHNUA HU KOA,. ETO Kak 61 usrneskgana cTpyktypaTa edge:

pair< pair<int, int>, int> edge;

KnacbT pair npegoctasa Age 4ieH NPOMEHAMBM C NybAMYeH AOCTbMN, CbOTBETHO MMmeHyBaHu first u
second. Mprmep 3a U3N0N3BaHE Ha pair e:

pair <string, int> product;

product.first = "alabala";

product.second = 54;

printf ("$s %d\n", product.first.c str(), product.second);

Yao6eH HauMH 3a KOHCTpyupaHe Ha pair e ¢yHKkuMATa make_pair. 13non3saikn s, ropHMa Kog, 6u
M3rnexKaan Taka:

pair <string, int> product = make pair("alabala", 54);
printf ("$s %d\n", product.first.c str(), product.second);
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BarkHO e ;@ ce oTbenexu, Yye B pair ca npegedmHNpPaHM onepaTopuTe <, ==, >, KAKTO 1 ONepaTopbLT 3a
npuceonBaHe =. CpaBHEHMETO ce M3BbPLLBa NbPBO Mo noseto first n ako CTOMHOCTUTE B HEro ca PaBHMU -
no noneto second. T.e. ako Umame:

pair <string, int>
pair <string, int>
pair <string, int>
pair <string,int>

= make pair ("b"
make pair ("
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To u3pasbT (b <d) && (d < a) && (a == ¢) wie uma cToHocCT true.

3a Aa MoXem Ja u3nonsBame pair B nporpamarta cu Tpabea ga BKAYMM BMbAMOTEKaTa, B KOATO €
AebUHNPaAH, KAKTO U MMEHYBAHOTO NPOCTPAHCTBO std:

#include <algorithm>
using namespace std;

Resizable Array a.k.a. Vector: C++ STL <vector> (Java ArrayList)

STL-cKa MMNAeMeHTaums Ha AUHamuueH macus. EguH obeKT vector e nogobeH Ha MmacuB No ToBa, 4e
ocurypsaBsa NpousBoaeH AOCTbMN [0 eleMeHTUTe NoCTaBeHU B nopeamnua. 3a pasfiMka oT TPaguLMOHHMUSA
MacuB eamH 06eKT vector (no Bpeme Ha paboTa) Moske Aa NPOMeEHA pasMmepuTe cu AMHAMUYHO, Taka Ye
Aa noAaabprKa NpounssosieH bpoii enemeHTU. EANH 06eKT vector moxe 6bP30 Aa BMbKHE UM OTCTPaHU
eNleMeHTU OT Kpas Ha HerosaTa MOCNeAO0BaTeNHOCT, HO BMbKBAHETO WM OTCTpaHABAaHETO Ha Apyra
nosnuma He e ToNKoBa edurKacHo. ToBa e Taka, 3alLoTo 06eKTbT vector TpabBa Aa NpemecTy NosnunnTe
Ha eflemMeHTUTe, 3a 43 HacTaHWM HOBUA eNleMeHT WAM A3 3aTBOPU MACTOTO, OCTaBEHO OT OTCTPAHEHUAT
enemeHT. [JocTbNbT A0 €/IeMEHTUTE Ha BEKTOP Ce OCbLLecTBABa 4ype3 utepatopu. JedpuHuuuaTta Ha
waboHa 3a Knac vector ce cbabpiKa BbB daina "vector" (#include <vector>).

KoHcTpynpaHe Ha vector:

vector<int> first; // empty vector of ints
vector<int> second (4); // four ints

vector<int> second (4,100); // four ints with value 100
vector<int> third (second.begin(),second.end()); // iterating through second
vector<int> fourth (third); // a copy of third

[a pasrnefame npumep, 3a KOHCTpyMpaHe Ha vector, M3M0/13Baliku NbpPBUA KOHCTPYKTOP:

vector <int> a;

for (int i = 0; 1 < n; 1i++)

{
scanf ("%d", &alil);
a.push back (tmp) ;

}

for (int i = 0; 1 < n; 1i++)
printf("%sd ", alil):;
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KaKTo 1 ¢ BTOpUA KOHCTPYKTOP:

vector <int> a
for (int 1 = 0

(
; < n; 1i++)
scanf ("%d", &al[i]):;
for (int i = 0; i < n; i++)
printf ("%d ", alil);

Mo-gobpe e Aa ce M3M0/3Ba BTOPUA BapUaHT, MOHEXe Olle B CaMOTO Hayano e 6bae 3ageneHa
HeobxoaMmaTa NameT M HAMa A3 UMa AONMbJHUTE/NIHU 3a4eNaHNA NPU U3BMKBaHe Ha push_back, KakTo
€ Cc/y4yas npu MbpBMA BapuaHT. ToBa € Taka, NMOHE)Ke NpOoLEechbT MO asiokMpaHe W 3adensHe Ha
AMHaMMYHa nameT e 3abenexmmo baBeH, a Tasn onepauunsa ce U3NbAHABA BCEKM MbT, KOraTto ce NpPomMmsHa
pa3mepa Ha BeKTopa. OT TOBa NporpamaTa HU CTaBa A0CTa no-6aBHa.

Bboblue, ako B AaAeH MOMEHT 3HaeM TOUHMA BP0 Ha eSIeMEHTUTE, KOMTO HaLLIMAT BEKTOP e Tpabsa
[a cbabpKa, Aobpa NpakTMKa e Aa M3MNo/i3BaMe KOHCTPYKTOP CbC 3agaBaHe Ha To3u 6pol vam aa
BMKame MeTo/a resize, ako BEKTOPBT € Beye KOHCTPYMpPaH.

LWabnoHbT 3a Knac vector p,ed)MHMpa NMb/IHO MHOXXECTBO OT OnepaTtopu B TOBA YNC/IO U ONepaTopa 3a
CcpaBHABaHe. EgHa nporpama moke ga onpegenn Janu iga BeKTopa ca paBHU U KOW e No-ronsim nam no
ManbK OT APYT. 3a PaBHWU BEKTOPU C€ CMATAT 2 BEKTOpa C paBeH 6p0171 eNleMeHTU N eaHaKBU eNIeMEHTHU.

CbBeT: He Mo/3BaiiTe BEKTOPM 3a WANO M Hewano! Korato mokete aa nonssate o6UKHOBEH Macus -
nonssaitte obukHoBeH MacuB. [OHAKOra Mporpama, KOATO M0/13Ba BEKTOPWU, MOMKE [a € HAKO/KO
mbmu no-6aBHa OT aHaNOrMYyHaA Mporpama CbC CTaHAApTHM macuBu. Yecto 6e3 STL 6uxme nosssanm
rnosevye nameT, HO KakBO OT ToBa? AKO MporpamaTa ce cbbupa B OrpaHMYEeHUATa MO MameT, TO HAMa
npobnem.

#include <stdio.h>
#include <vector>
using namespace std;

vector<int> a (10, -1); // 10 ints with value -1
vector<int> b (20); // 20 ints

void print ()

{

for(int 1 = 0;1 < (int)a.size();1i++)
printf("sd ", alil):;
printf ("\n");

int main ()

{
for(int i = 0;
b[i] = 1i;
print(); // -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

//~~~~ ASSIGN ~~~
//Assigns new content to the vector object, dropping all the elements
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//contained in the vector before the call and replacing them by those
//specified by the parameters:

a.assign (5, 0); // a repetition 5 times of value 0

print(); // 0 0 0 0 O

int arr[] = {1, 2, 3, 4, 5, 6, 7};
a.assign (arr + 3, arr + 6);// assigning from array.
print(); // 4 5 6
a.assign (b.begin() + 5, b.end() - 10);// assigning from other vector.
print(); // 5 6 7 8 9
//~~~~ BACK ~~~
//A reference to the last element in the vector.
while (a.back() != 0)
{
a.push back(a.back() -1);

}
print(); //5 6 78 987 6543210

//~~~~ BEGIN ~~~

//Returns an iterator referring to the first element in the vector.
vector<int>::iterator begin = a.begin();

printf ("%d\n", *begin); // 5

//~~~~ END ~~~
//Returns an iterator referring to the past-the-end element
for(; begin < a.end(); begin++)

printf("sd ", *begin); //5 6 78 98 76543210

//~~~~ CAPACITY ~~~

//Return size of allocated storage capacity
printf ("\ncapacity: %d\n", a.capacity());
//~~~~ CLEAR ~~~

//Clear content

//A11l the elements of the vector are dropped: their destructors are
//called, and then they are removed from the vector container,
//leaving the container with a size of 0.

a.clear();

print (); //

//~~~~ EMPTY ~~~
//Returns whether the vector container is empty, i.e. its size is 0.
printf (a.empty() ? "Empty.\n" : "Not empty\n"); //Empty

for(int i = 0;1i < 10;i++)
a.push back(i + 1);
print(); // 1 2 3 45 6 7 8 9 10

//~~~~ ERASE ~~~
//Removes from the vector container either a single element (position)
or a range of elements ([first,last)).

// erase the 6th element
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a.erase (a.begin() + 5);
print(); // 1 2 3 45 7 8 9 10

// erase the first 3 elements:
a.erase (a.begin(), a.begin() + 3);
print(); // 4 5 7 8 9 10

//~~~~ FRONT ~~~
//Returns a reference to the first element in the vector container.
a.front () -= a.back();

printf ("sd\n", a.front()); // -6

//~~~~ INSERT ~~~

//Extendin vector by inserting new elements before the element at
position

a.insert (a.begin() + 2, 44);

print(); // -6 5 44 7 8 9 10

//~~~~ MAX SIZE ~~~
//Returns the maximum number of elements that the vector container can
hold

printf ("%d\n", a.max size()); //1073741823

//~~~~ POP BACK ~~~

//Removes the last element in the vector, effectively reducing the
//vector size by one and invalidating all iterators and references to
it.

a.pop back() ;

a.pop back() ;

print(); // -6 5 44 7 8

//~~~~ PUSH BACK ~~~

//Adds a new element at the end of the vector, after its current last
//element. The content of this new element is initialized to a copy of
X.

a.push back(-3);

print(); // -6 5 44 7 8 -3

return 0;

Heka nmame rpad ¢ N <= 100000 Bbpxa u M <= 500000 HacoueHu pebpa, KaTo BCAKO pebpo uma
onpeaeneHa ueHa (uam B obwma cayyah HapuyaHo "terno") — umcno c nnaeawa 3anetad. Jobpo
npeactaBaHe Ha To3u rpad e CNUCbK Ha cbceauTe. CheaHMAT NporpameH GpparmeHT L4eMOHCTpUpa Kak
MOXeM [Ja MMNAemeHTMpame npeacTaBAHe Ha rpada 4pes CMUCbK Ha Cbceaute MNOCPeACTBOM
ynoTtpebata Ha vector.

vector < vector < pair<int, float> > > Graph(N);
for (int 1 = 0; 1 < M; i++)
{
int from, to;
float cost;
cin>>from>>to>>cost;
Graph[from] .push back(make pair(to, cost));
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Knac “string”

KnacwoT string, nedpuHnpan B bubanotekara <string>, e eauH OT Ha-CUIHUTE enemeHTH Ha STL. Tol
npepocTasa yaobeH HaumH 3a paboTa CbC CUMBOJIHM HU30BE, KAaTO HU CNEeCcTABa MHOrO ycuaua. Mo
CblLLECTBO e vector, KbAETO TUNDLT e NpeaBapuTenHo 3agaseH (char). C Hea moraT aa ce npeacTaBAT
cTpuHrose. JlornyHo. Ho KaTo usaio MMma HAKONKO 0cobeHn NpeauMcTBa npes HopmanHua char*. Mbp.o,
pa3mepbT My MOXe Aa 6be B3eT ¢ KOHCTaHTHa C/I0XKHOCT Ype3 meToaa .size(). BTopo, He ce HyXaae oT
TEPMMHMPALA HyNa. TPeTo, NO3BO/IABA JIECHO PasWMPABAHE MW CManABaHe (KaKTo Npu BEKTOP).
YeTBbPTO, KONMMPAHETO My € MHOTO No-aecHo. MNeTo, NnpeaedUHMpPaAHU Ca HAKOIKO AOMbJAHUTENHM
onepaTopa - Hanpumep operator <, operator +, operator +=. C TAX MOXe Aa ce CpaBHABAT U
CbeANHUABAT CTPUHTOBE CPABHUTENHO NO-N1ECHO, OTKONKOTO Mpu char*.

HepocTtaTbumMTe ca, Ye OTHOBO, KaKTO M NPU BEKTOPUTE, € MaNKo No-6aBeH OT HopmaneH macus oT char-
oBe. Mma gonbaHuUTeNEeH MeTos .C_str(), KOWTOo BpblLa const yKasaTen KbM CTPUHTa, 33 43 MOXKe 43
6bae neyataH KaTto 06MKHoBeH C-style cTpuHr.

3anoyBame C TOBa, Ye B Hero ca npeaedurHMpaHu oneparopure =, += 1 []. bararogapeHue Ha ToBa
CNeAHUAT Kog, e abCoMOTHO KOPEKTeH:

string a = "alabala";
cout<<a<<endl;

a += " suffix";
cout<<a<<endl;
cout<<a.size ()<<endl;
cout<<a[3]<<endl;

BaxkHO e aa ce oTbenexu, ye cumeosimTe B string ca MHAeKcupaHu oT 0! Moskem aa cpaBHABame ABa
CTPMHra C <, ==, >, KaTo Ka3Bame Ye a < b, aKo a e nekcunkorpadcku npeau b. B cnegHusa npumep ca
NoKasaHu Apyru nosiesHu YneH GyHKLMM Ha Knaca string.

string a = "alabala!!!";
printf ("$d\n", a.empty());
printf ("$d\n", a.length()); // owmxuHaTa Ha a

a.erase (4, 3); // Tpue TpM CUMBOJIa OT a, BalouBaiKy OT NO3UMUUA 3
printf ("%s\n", a.c str());

a.erase(5); // Tpue BCUUKM CUMBOJM B a,0T [IO3MUMSI 5 HATATBHK

printf ("$s\n", a.c_str());

cout<<a.find("lab")<<endl; // BpBlla MHIEeKCa Ha MOBPBOTO cpemane Ha "lab" B a
// AKO HAMa TakoBa - BpBIA

KOHCTaHTara string::npos

a.insert (4, "ala"); // Bkapa Huz3a "ala" B a Ha nosuiug 4
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printf ("$s\n", a.c_str());
a.replace(3, 2, "ffff"); // samens 2 cumBOJla B a, 3alouBamy OT IO3MUMUA 3, C
Hmza "ffff"

printf ("$s\n", a.c_str());
printf ("$s\n", a.substr(l, 3).c str());

getline(cin, a); // ueTe penm or cin

printf ("$s\n", a.c_str());
cin>>a; // uere myma oT cin
printf ("$s\n", a.c_str());

Knac “bitset”

Knaca bitset npegoctaBa MHOro epuKaceH HauMH 3a cbxpaHeHue Ha 6uTose (1, 0, true unu false).

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

int main ()

{
bitset<4> first (string("1001")); // initialize from string
bitset<4> second (string("0011™)); // initialize from string

cout << (first”=second) << endl; // 1010 (XOR,assign)
cout << (first&=second) << endl; // 0010 (AND,assign)
cout << (first|=second) << endl; // 0011 (OR,assign)

cout << (first<<=2) << endl; // 1100 (SHL,assign)
cout << (first>>=1) << endl; // 0110 (SHR,assign)
cout << (~second) << endl; // 1100 (NOT)
cout << (second<<l) << endl; // 0110 (SHL)
cout << (second>>1) << endl; // 0001 (SHR)

cout << (first==second) << endl; // false (0110==0011)
cout << (first!=second) << endl; // true (0110!=0011)

cout << (firsté&second) << endl; // 0010
cout << (first|second) << endl; // 0111
cout << (first”second) << endl; // 0101
cout<< first.to ulong() << endl; // 6
cout<< second.to ulong() << endl; // 3

bitset<10> third (155); // initialize from long
cout<< third.to string() << endl; // 0010011011

cout<< third.count () << endl; // number of 1
cout<< third.size() - third.count() << endl; // number of 0
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// flips only the bit at position pos
cout << third.flip(2) << endl; // 0010011111

//changes all 0s for 1s and all 1s for O0Os.
cout << third.flip() << endl; // 1101100000

//convert to unsigned long integer
cout << third.to ulong() << endl;

//resets all the bits in the bitset (sets al bits to 0).
third.reset () ;
cout << third.to string() << endl; // 0000000000

//sets (to 1) all the bits in the bitset.
cout << third.set () << endl; // 1111111111

//The parameterized version, stores val as the
//new value for bit at position pos.

cout << third.set (2,0) << endl; // 1111111011
cout << third.set (2) << endl; // 1111111111

return 0;

Linked List: C++ STL <list> (Java LinkedList)

EovH ob6eKT list e nogobeH Ha BEKTOP WM AEK, C U3K/IOYEHME HA TOBA Y€ CMUCHLUMUTE HEe ocurypasaT
npoussosieH AocTbn. Bce nak eguH obekT list e eduKkaceH nNpu NOCTaBAHETO Ha eNeMeHTU BbB, WU
OTCTPaHABaHETO Ha e/1IeMEHTUN OT MPOM3BOIHO MACTO B Noc/ief0BaTeNIHOCT. MoA06HO Ha BEKTOP UK AeK
eguH obekt list moxe Oa npomeHA pasmepuTe CM AMHAMMYHO NpU HeobxoammocT. [ocTbn Ao
e/1eMEeHTUTE MOKE 3 Ce OCbLLECTBU CbLLO M YPE3 UTEPaTOpPMU.

#include <stdio.h>
#include <list>
using namespace std;

void print(list<int> 1)
{
for (list<int>::iterator it = l.begin(); it != l.end(); it++)
printf("sd ", *it);
printf ("\n");
}

int main ()

{

// constructors used in the same order as described above:

list<int> first; // empty list of ints
list<int> second (4,100); // four ints with value 100
list<int> third (second.begin(),second.end()); // iterating through second
list<int> fourth (third); // a copy of third

// the iterator constructor can also be used to construct from arrays:
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int myints[] = {16, 2, 77, 29};
list<int> fifth (myints, myints + sizeof (myints) / sizeof (int) );
print (fifth); //16 2 77 29

fifth.push front(1);
fifth.push back(100);
print (fifth); //1 16 2 77 29 100

list<int>::iterator it = fifth.begin(); // points to first element
it++; // points to second element

fifth.insert (it, 33);
print (f£ifth); //1 33 16 2 77 29 100

it++; // points to third element
fifth.insert (it, 2, 20);
print (fifth); //1 33 16 20 20 2 77 29 100

return 0;

Stack: C++ STL <stack> (Java Stack)

CTeKbT € nocneaoBaTe/HOCT, KOATO M3MbJiHABA onepauusa Tmun "mbpBu BASA3bJ, NociedeH v3nasba'
(LIFO), Bbpxy enemeHTUTE CWU.

Push Po

Y
-,

KnacoT stack, nedmHmpaHn B 6ubanoTtekarta <stack>. KakTo 3Haem, CTEKBT € CTPYKTypa OT AaHHWU, B KOATO
MOMEM Camo Aa moauduLMpame enemeHTa, CTOALL Ha BbPXa, U HUKOM Apyr. 3aTOBa IOTMYHO MOXKEM Aa
npegnonoxum, ye B stack Hamame npegeduHMpaH onepatop [], NOHeXKe He MOXKeM Ja AOoCTbhnBame
NPOW3BO/IHU ENEMEHTMU.

YneH PpyHKUMMTE, KOMTO LLE HW Ce HaMOXM Aa ynoTpebasame Hali YecTo, ca:
e push - BKapBa e/1leMeHT Ha BbpXa Ha CTeKa

® pop - NpemaxBa Hal-ropHMA eNeMeHT OT CTeKa (aKo MMa TaKbB)
e top - B3ema Hall-ropHUA eleMEHT OT CTeKa
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BarkHO e aa pasbepem, Yye makap 4e vector npegocTtaBa uAnata ¢oyHKUMoHanHocT Ha stack, Korato
HAaWCTMHA Ce HYXXAAeM OT CTPYKTypaTa OT AaHHM CTeK, e no-fobpe aa m3nonssame knaca stack. Toea e
TaKa, NbpBo 3awoTo stack pabotTM okono 2 nbTn No-6bp30 OT vector, NoHexKe He 3a4end rosiemu
6/10K0Be NaMeT HaBeAHbXK, U BTOPO 3aL0TO OrpaHMyaBankm GyHKUMOHANHOCTTa CamMo [0 TasK, KOATO HU
e HeobxoAMma, ce yNecHsBa WM3M0JI3BaHETO M ce HamMansa PUcKa Aa AOMYCHEM MMMNEMEHTALMOHHA
rpetuKa.

Mpumep 3a nsnonssaHero Ha stack B peanHa 3agava e cnegHusa:

Heka nckame fa Hanpasum obxoxaaHe B Abn6o4YMHa Ha rpada. AKo peannsmpame obxoxaaHeTo upes
pekypcua, pUckyBame npu onpeaeneH Tmn rpad, pekypcusaTa Aa cTaHe TBbpAe AbAboKa 1 Aa ce Noay4u
npenb/iBaHe Ha CTeKa. 3aToBa MOXeM Aa peanusnpame o0b6XoKAaHETO UTepPaTMBHO, KaTo M3Mo/s3Bame
Knaca stack.

(Mexay Bnpouem, TpAbBa Aa ce oTbene)ku, ye BCAKA edHa peKypcuMBHa OYyHKUMA MOXe ga 6bae
peanusnpaHa utTepaTMeHo!)

3a pellaBaHeTO Ha 3ajayaTa Ha Bbpxa Ha CTeKa LlWe MasvMm ABoiKkaTta: (BpbXx OT rpada, B KOWTO ce
HaMuMpame ; HOMepP Ha cnefBallmA CbCej, Ha TO3M BPbX, KOWTO TpsAbBa Aa noceTum). Llle 3anoyHem
o0b6xorKaaHeTo Ha rpada oT Bbpxa ¢ Homep 0.

#include "stdio.h"
#include <stack>
#include <vector>
using namespace std;

#define N 1000000
vector < vector < pair <int, float> > > Graph(N);

void dfs ()
{
vector<bool> viz (N) ;
viz[0] = true;
stack < pair <int, int> > dfs;
dfs.push (make pair (0, 0));

while (!dfs.empty())

{
const pair <int, int> top = dfs.top();

dfs.pop();
const int vertex = top.first;
const int next = top.second;
if (!next)

printf ("Coming into vertex %d\n", vertex);

if (next < (int)Graphlvertex].size())

{
dfs.push (make pair(vertex, next + 1));
const int toVisit = Graph[vertex] [next].first;
if (!'viz[ toVisit 1)
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viz [ toVisit ] = true;
dfs.push (make pair(tovisit,0));

void read()

{
int from, to;
float cost;
for (int i = 0; i < M; i++)
{
scanf ("%d %d %f\n", &from, &to, &cost);
Graph[from] .push back(make pair(to, cost));

}

int main ()

{

read () ;
dfs ()
return 0;

}

Queue: C++ STL <queue> (Java Queue)

OnawKaTta e CTPYKTypa OT AaHHW KOATO peanusvpa onepauuu Tvn "NbpBu BAA3B/A, NbPBU M31A3bA"
(FIFO) Bbpxy enemeHTUTE cU. TOECT eN1leMeHTUTE B OMallKaTa Ce BMbKBAT OT e4uMHUA Kpald U U3nm3ar ot

apyrus.

Enqueue

KH
- —
1

Dequeue

Knaca queue geduHunpaH B bubnmoteKkarta <queue>. LLle cnomeHem uneH GyHKLMUTE, KOUTO LEe HU ce
Ha/I0}KM Aa U3nos3Bame Hai-yecto. ToBa ca

° pUSh - cnara enemeHT Ha KpaA Ha onallkaTa

Benucnas Hukonos



STL KOHTEMHEpPU U aNropuTMn 13/32

® pop - NpeMaxBa NbPBUSA e/IEMEHT OT ONalLKaTa
e front - B3ema MbpBUA €/IeMEHT OT OnalluKaTa

CneaHuWAT NpUmep NACTPUPA U3MOI3BAHETO HA queue 33 06X0XKAaHe B WMPOYMHA Ha HawuA rpad:

#include "stdio.h"
#include <queue>
#include <vector>
using namespace std;

#define N 1000000
vector < vector < pair<int, float> > > Graph(N);

void bfs ()
{
vector<bool> viz (N) ;
viz[0] = true;
queue <int> bfs;
bfs.push(0);
while (!bfs.empty())
{
const int vertex = bfs.front():;
printf ("Coming into vertex %d\n", vertex);
bfs.pop();
for (int 1 = 0; i1 < (int)Graph[vertex].size(); i++)
{
const int toVisit = Graph[vertex][i].first;
if (!viz[toVisit])
{
viz[toVisit] = true;
bfs.push (toVisit);

}

void read()
{
int from, to;
float cost;
for (int 1 = 0; 1 < M; i++)
{
scanf ("%d %d %f\n", &from, &to, &cost);
Graph[from] .push back (make pair(to, cost));

int main ()
read() ;

bfs();
return 0;
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Double ended queue: STL < deque >

Lpyr KoHTeHep, KOMUTO Lie cnomeHem, e Knaca deque aeduHmnpaH B 6ubanotekata <deque >. [leka e
CTPYKTYypa OT AaHHM NogobHa Ha OMallKaTa, € Tasu pasfiMka Y4e MOXKEeM 33 KOHCTaHTHO Bpeme Aa
[obasame N npemaxBame e/leMEHTU U B ABaTA 1 Kpas. Hali-uecTto n3nonssaHuTe pyHKUMM ca:

e push_back - cnara enemeHT Ha Kpan Ha gekKa

e push_front - cnara enemeHT B Ha4a/I0TO Ha AeKa

e pop_back - npemaxsa nocneaHua efleMeHT OT AeKa
e pop_front - npemaxsa NbpBUA €/1€MEHT OT AeKa

e front - B3ema MbpBUA €N1eMEHT OT AeKa

e back - B3ema nocnegHna efeMeHT OT AeKa

#include <deque>
#include <stdio.h>
using namespace std;

void print (deque<int> &d)
{
for (int i = 0; 1 < d.size(); 1i++)
printf ("%sd ", d[il]);
printf ("\n") ;
}

int main ()

{

deque<int> first; // empty deque of ints

deque<int> second (4,100); // four ints with value 100

deque<int> third (second.begin(), second.end()); // iterating through
second

deque<int> fourth (third); // a copy of third

// the iterator constructor can also be used to construct from arrays:
int myints([] = {16, 2, 77, 29};

deque<int> fifth (myints, myints + sizeof (myints) / sizeof (int) );
print (fifth); //16 2 77 29

fifth.push front(1l);
fifth.push back(100);

print (fifth); //1 16 2 77 29 100
fifth.front () += fifth.back();

print (fifth); //101 16 2 77 29 100
return 0;
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Heap: C++ STL <queue>: priority_queue (Java ProprityQueue)

MHoro nonesHa CTpPyKTypa AaHHU. B Hes moxkeTe ga aobassaTte enemeHTH cbe cnoxkHocT O(log(N)) v ga
B3MmaTe MakcumanHus enemeHT ¢ O(1). Cbliuo Taka MoXKeTe Aa NpemaxBaTe MaKCUMaaHMA eNleMEHT CbC
cnoxHoct O(log(N)). Yecto moxkeTe aa s cpelHeTe U KaTo heap B aHIKIACKaTa iMTepaTypa.

OnawKa ¢ NpMopuTeT e CTPYKTYpa 33 AaHHM, KOATO U3BANYA €NeMEHTUN OT MOCAeA0BaATENHOCT Cropes,
npuoputeta Mm. lpUOPUTETBT € OCHOBaH Ha NocTaBAHATAa OYHKUMA 3a CpaBHeHMe (HapedyeHa
"npegukat"). Hanpumep, ako M3nonisBate npeasapuTenHo gepuHunpanusa npegukart std::less<>, BuHaru
Korato nobasATe UAM OTCTpaHABATE CTOMHOCT OT OMalKa C NPUOPUTET, KOHTEMHEPUTE ce NoApeXAaT B
Hu3xoaALW, pea. ToBa 3a4aBa Ha e1IeMeHTa C Hali-ronsiMa CTOMHOCT Hali-BUCOK MPUOPUTET.

KoHTeliHepbT priority_queue e aeduHupaH B 6ubanoTekata <queue> (CblLO KaKTO K/IacbT queue) U
npeaocTaBa Bb3MOMKHOCTU 3a AobaBsHe Ha eNemMeHT U 3a B3emaHe U M3TpuBaHe Ha "Han-ropHus" (c
HaW-ronsgma CcTolHOCT) enemeHT. [lo cbllecTBo priority_queue e KoHTellHep-agantep — T.e.
MMMJIEMEHTaUMNATA € peanusmpaHa BbpXy HAKaKbB Apyr KOHTelHep — no nogpasbupaHe ToBa e vector,
HO MOXe W aa e Hakon apyr. Oule no-ToYHO umniemeHTaumsaTa e '"random access container"
noaabpyKaH Kato nupamuaa. Tosa rapaHTupa caoxHocT O(logN) npu gobasaHe U npemaxBaHe Ha
€/1eMEHT.

Mmame ronsam 6poit KOHKypupalimM ce o6eKTM, BCEKM OT KOWTO MMa AafAeHa BaKHOCT (MpuopwTeT,
KoiTo TpAbBa Aa ro pasrnegame). B npoueca Ha paboTa moraT Aa ce NoaABABaT HOBM 0BEKTU CbC CBOW
cobcTBEH npuopuTeT (NOTEHUMANHO MHOFO HWUCBK MAM MHOTO BMCOK), KouTo Tpsbsa pa 6baar
0bpaboTeHun. OT Hac ce UCKa 6bP30 Aa MoXKeMm aa:

e [JlobaBaAme HOB 06EKT C AageH NPUOPUTET;
e Hamwupame obeKTa C Halk-roAm NPUOPUTET;
e [lpemaxBame 0b6eKTa C Hal-roasAM NPUOPUTET.

Mprmep 3a U3N0A3BaHe Ha priority_queue (4ncnaTa ce U3BeXAaT B HU3XOAALL, pea):

priority queue<int> a;
a.push(3);
a.push(5);
a.push(l);
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while (la.empty())

{
printf ("%d\n", a.top());
a.pop();

Pa3bupa ce, MoKeM Aa CpaBHsABaMe efleMeHTUTe B priority_queue c Halwa norvka. ToBa MOXKe Aa cTaHe
Nno cNegHUA HaumH:

#include "stdio.h"
#include <queue>
#include <vector>
using namespace std;

struct cmp
{
bool operator () (const int &a, const int &b) const {
return a > b;

int main ()
{
priority queue<int, vector<int>, cmp> a;
a.push (3
a.push (5
a.push (1
while (!

{

);
);
);
a.empty())
printf ("$d\n", a.top());
a.pop();
}

return 0;

B ropHus npuvmep uyucnata ce WM3BEXKAAT BbB Bb3XOAAL, pPef. CMpP W3BbPLIBA CPABHEHMETO Ha
e/1leMeHTUTe KaTo CMUCHbAA Ha BpblLaHaTa bool cToMHOCT OT onepaTopa e Aanun efemeHTa a € No-MaibK
OT enemeHTa b.

C vector <int> 3agaBame KoHTelHepa, Ha KONTO e ce 6asnpa npuMopuTeTHaTa onawkKa. Kato ocHoBeH
HedoCTaTbK Ha priority_queue mo)KemM ga CNnoMeHem nuncata Ha GYHKUMOHANHOCT 3a NPOMAHA Ha
CTOMHOCTUTE Ha enemMeHTUTe.

T.e. ako B AaAeH MOMEHT B NPUOpPUTETHATA Onallka MMmame esfiemeHTU A, B 1 C cbC CTOMHOCTM CbOTBETHO
1, 3 n 5, He moXemM fda cmeHuMM cTorHocTTa Ha C oT 5 Ha 2, M ToBa 4a ce OTpasu B OnallKaTa.
EAHO Bb3MOXKHO pelleHne Ha To3n npobnem e cnegHoTO:

KoraTto HKM ce HaNoXM CMAHA Ha CTOMHOCTTA Ha AageH eNnemeHT, BCMYKO KOeTo npaBum € Aa ,D,OﬁaBMM

TO3N eNeMeHT C HOBaTa My CTOMHOCT B onawkaTa. o To3n HauMH B OnallKaTa MOXem Aa nonyvynm
noseye oT 1 3anuc 3a eaAVH U CblUM enemeHT. Korato HU ce HanoXu ga B3emem Hal-ronemusa enemeHT
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OT onauikaTa, MbPBO NpoBepsABamMe AafM CTOMHOCTTa My e aKkTyasHa — T.e. nmocineaHaTta gobaseHa B
onauikaTa 3a TO3UM efleMeHT. AKO He e, TO MpemMaxBame TO3M Hal-roNAM eNeMeHT 1 B3eMaMe cieBallus.

HepocTaTbk Ha ropHOTO pellieHue e, ye ce yBennMyaBa Heobxoaumarta nameT v HamanAsa (makap v He
MHOTO CbLIECTBEHO) NPOM3BOAUTENIHOCTTA HA NPUOPUTETHATA Onallka. Bce nak B moseyeTo 3a4auu To3u
HeAoCTaTbK HAMA A3 € OT ro/IAMO 3HaYeHME Y MOXKEM A3 CU ro MO3BOJIUM.

Mpymep 3a M3MNo0N3BaHE Ha FOPHOTO peLleHMEe e PeanusMpaHeTo Ha anroputbMa Ha [leiKcTpa cbc
cnoxHoct O(M*logN).

#include <stdio.h>
#include <queue>
using namespace std;

#define MAX 100
#define MP(x, y) make pair((x), (y))

int E, V, dist[MAX], parent[MAX];
bool vis[MAX];
vector < pair <int,int > > edges[MAX];

void printPath(int s, int 7J)
{
if (parent[j] != s)
printPath (s, parent([j]);
printf("sd ", j + 1);

void printResult (int s)

{
for (int i1 = 0; 1 < V; i++)

{

if (dist[i] != INT MAX && 1 != s)
{
printf ("%d -> %d (%d): ", s + 1, i + 1, dist[i]);

printf("%d ", s + 1);
printPath (s, 1i);
printf ("\n");

}

void read()

{
int u, v, ;
scanf ("%d %d", &V, &E);
for(int 1 = 0;1 < E;i++)

{

Q

scanf ("%d %d %d", &u, &v, &c);
u-——; v——,

edges[u] .push _back (MP (v, c));
//edges[v].push back(MP(u, c)); //if the graph is b-directional
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}

void dijkstra(int s)
{
int i, u, v, w;
dist[s] = 0;
parent[s] = -1;
priority queue<pair<int,int> > pq;
pg.push (MP (-dist[s], s));

while (!pg.empty())
{
u = pg.top().second;

pg.pop () ;
if (vis[ul])
continue;
vis[u] = true;
for(i = 0; i < edges[u].size(); i++)
{
v = edges[u] [i].first;
w = edges[u] [1].second;

if (dist[u] + w < dist([v])

dist[v] = dist[u] + w;
parent[v] = u;
pg.push (MP (-dist[v], Vv));

}

void init ()
{
for(int 1 = 0;1 < V;i++)
{
dist[i] = INT MAX;
vis[i] = false;

volid main ()

int startv = 1;
read() ;

init () ;
dijkstra(startV);
printResult (startV);

Benucnas Hukonos



STL KOHTEMHEpPU U aNropuTMn 19/32

HUTepaTopu

3a ga npeMMHEM KbM BarKHWUTe KOHTelHepu set, multiset, map » multimap, we TpsbBa nbpeo Aa
pasrnefame KakBo NpeacTaB/ABaT UTepaToOpUTE M KaK Ce U3Mo3BaT.

KoHTelHepuTe ce AenAaT Ha [Ba BMAA cnopes ToBa AanU MOMKeM Aa obxoxkaame enemeHtute um. OT
pa3rnefiaHuTe 40 cera KOHTEMHEPU MOXKeM Aa 06xoxaame BCUUKU eleMeHTU eIMHCTBEHO Ha vector, a
Ha ocTaHa/nuTe — He.

KoHTeliHepuTe, YMUTO enlemeHTM MoraT ga 6baat obxogeHu (UTepupaHu), npenocTaBaT yaobeH
MexaHW3bMm 3a TOBa — UTEPaTopPMU.

Ntepatopute B STL npeactaBnsBaT NO3UMUMM Ha enemeHTU B pa3nnyHun STL KoHTeidHepu. Tbil KaTo
UTepaTopuTe BUHArM Ca acouMuMpaHu CbC cneumdPuyeH TUM KOHTEMHep, AeKNapuUpaHeTo Ha uTepaTop
CTaBa M3M0/13BalilkN KOHTEMHEPA, KbM KOWTO Te Ca acOLUMpPaHM.

Mpumep:

vector<double>::iterator values iter;

vector<double>::const iterator const values iter;

UTepaTopuTe ce aenaT Ha ABa BMAA, cnopes TOBa Aa/iM e/leMeHTUTe MoraT Aa 6baat moanduumpaHm
ype3 TAX — KOHCTAHTHU U HE KOHCTAHTHU (C'bOTBETHO He AaBalWln U AaBally nNpaso Aa ce MO,D,Md)MLI,MpaT
enemeHTuTE).

UTepaTtopute ce fenat Ha TpM BUAA cnopes TOBa KaKBM Bb3MOXHOCTM 3a UTepupaHe npegnarar:

e Forward — Bb3MOXHa e nTepauma camo B eZHa NOCOKa, 6e3 BpbllaHe Ha3aj
e Bidirectional — BbaMmoKHa e UTepauusa 1 B ABETE MOCOKM
e Random access — Bb3MOKHa e UTepaLma 1 B ABETE NOCOKN CbC NPECKaYaHe Ha eIEMEHTM.

CnepHata Tabmua MAOCTPUPA Bb3MOMKHOCTUTE, KOMTO NPEAOTCTaBA BCEKW eMH OT Te3n TpU TMna:

Onepatop OnucaHue Forward Bidirectional Random access
I=, == CpaBHeHMe Ha UTepatTopm ba ba Aa
++ UTtepupaHe 1 no3unuma Hanpep, Aa aa ha
-- UTepupaHe 1 nosnuma Hasaa ha ha
+=,-=, +, - UTepupaHe Ha npounssoseH 6poi aa

KnacbT vector, KoiiTo pasrnegaxme no-rope, npegoctass Random access utepatopu. Toi npeaocrasn
metoam begin() n end(), KoMTo BpbLLAT MTEPATOPU CLOTBETHO KbM MbPBUA €/1EMEHT M Kpaa Ha BEKTopa
(T.e. no3mumATa cnea Kpas Ha BeKTopa).
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JocTbnBaHeTo Ha efniemeHTa, KOWTO "cTou 3aa mtepaTopa’ cTaBa KaTo M3MoJs3Bame mUTepaTopa KaTto
yKasaTtesn KbM TO3u enemeHT. NMpumep:

vector < pair <int,int> > A(3);
for (vector <pair <int,int> >::iterator it = A.begin(); it != A.end(); it++)
cout<<it->first<<' '<<it->second<<endl;

Kinacose “set” 1 “multiset”

KnacoT set, aepuHmpaH B bubnmotekata <set>, npeacrasiaBa MHOXECTBO OT €/leMEHTU, HUKOM ABa OT
KOWUTO He ca paBHU. EnemeHTUTe ca COpPTMPaHM B HapacTBall pea.

CTpyKTypaTta OT AaHHM, BbPXy KOATO e u3rpageH set, e uepBeHo-uyepHo 6anaHcMpaHO AbPBO. Taka
MMame rapaHuma 4ye A06aBAHETO, TbPCEHETO M NPEMAXBAaHETO Ha eNeMEHT CTaBaT CbC C/OMKHOCT
O(logN), kbaeto N e 6pos Ha enemeHTUTE B set-a.

Utepatopute, npepoctaseHn ot set, ca bidirectional. [Jo6baBaHeTO Ha enemeHT cTaBa 4pes3 useH
byHKumATa insert(), TbpceHeTo — ypes find() 1 nsTpuBaHeTo — Upes erase().

Tbi KaTto set n3nckBa Hapeaba Ha enemeHTUTE, 33 A3 paboTn ¢ AedMHUPaAHU OT Bac CTPYKTYpU UAu
Knacose, Te TpsabBa ga umat npeaeduHUpaHn operator < (3a BKapBaHe) u operator == (3a TbpceHe).
CbLU0 KaKTo B priority_queue, MOXXeM Aa 3a43eM Halla IOTUKa 3a CpaBHEHME HA eNemeHTUTe B set-a.

Mpumep 3a ynoTtpeba Ha set:

#include <stdio.h>
#include <set>
#include <string>
using namespace std;

struct ltstr
{

bool operator () (const string &sl, const string &s2) const{
return strcmp(sl.c_str(), s2.c_str()) > 0;
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void iterateOverSet (set<string> s)

{

for (set<string>::iterator it = s.begin(); it != s.end(); it++)
printf ("%s ", ((string)*it).c str());
printf ("\n");
}
vold iterateOverSet (set<string, ltstr> s)
{
for (set<string, ltstr>::iterator it = s.begin(); it != s.end(); it++)

printf ("%s ", ((string)*it).c str());
printf ("\n") ;

int main ()

{
set<string> A; // wmsnosseBame HoOpMajiHaTa nompenbda Ha string
set<string, ltstr> B; // usnossBame Halma nompenda

A.insert ("ala");
A.insert ("bala");
A.insert ("ala");

iterateOverSet (A); // ala bala

B.insert ("ala");
B.insert ("bala");
B.insert ("ala");

iterateOverSet (B); // bala ala

set<string>::iterator it = A.find("koko");
if(it != A.end())

A.erase (it);
A.erase(A.find("ala"));

iterateOverSet (A); // bala

return 0;

PasnukaTa mexay KnacoseTe set u multiset, e ye multiset moxke ga cbabprKa NoBeyve OT €4UH eleMEHT
C e4HaKbB Katod. MeToza count() AaBa Bb3MOXKHOCT 3a NpebpoABaHETO Ha eleMEHTUTE C JAAEH Ktou.
Mpumep 3a ynoTpeba Ha multiset:

multiset<string> C;

C.insert ("ala");

C.insert ("bala");

C.insert ("ala");

printf ("%d\n", C.count("ala")); //2

ETO HAKOM Nosie3HM GYHKLMMU, KOUTO PaboTAT BbPXY BCAKAKBU COPTUPAHU NOCIEA0BATE/NHOCTHU:
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e set_union —obeanHnABa ABe COPTUPAHM NOCAEA0BATENHOCTH

e set_intersection — ceueHne Ha gBe COPTUPAHN NOC/IEA0BATE/IHOCTU

o set_difference - pasnnka Ha ABe copTUpaHM NocnenoBaTeIHOCTH

o set_symmetric_difference — cumeTpunuHa pasnmKa Ha gBe COPTUPaAHM NOCIEA0BaTENHOCTH

Cnepga npumep 3a M3Mo/13BaHEeTo Ha Te3u ¢yHKUMKM ¢ multiset:

#include <iostream>
#include <algorithm>
#include <set>

using namespace std;

int main ()

{
const int N = 10;
int a[N] = {4, 1, 1, 1, 1, 1, 0, 5, 1, 0};
int b[N] = {4, 4, 2, 4, 2, 4, 0, 1, 5, 5};

multiset<int> A(a, a + N);
multiset<int> B(b, b + N);
multiset<int> C;

cout << "Set A: ";

copy (A.begin(), A.end(), ostream iterator<int>(cout, " "));
cout << endl;

cout << "Set B: ";

copy (B.begin(), B.end(), ostream iterator<int>(cout, " "));
cout << endl;

cout << "Union: ";

set union(A.begin(), A.end(), B.begin(), B.end(),
ostream iterator<int>(cout, " "));

cout << endl;

cout << "Intersection: ";

set intersection(A.begin(), A.end(), B.begin(), B.end(),
ostream iterator<int>(cout, " "));

cout << endl;

set difference(A.begin(), A.end(), B.begin(), B.end(),
inserter (C, C.begin()));

cout << "Set C (difference of A and B): ";

copy (C.begin(), C.end(), ostream iterator<int>(cout, " "));

cout << endl;

KnacoBe “map” u “multimap”

Map faBa acoyuamuseH Macus, TOeCT MacuB OT 4BOMKM , KAaTo Mo AafeH Kitod (key) BU BpbLLa CTOMHOCT
(value). Knacosete map u multimap, agedpuHupaHm B 6ubnmMotekata <map>, AaBaT Bb3MOXKHOCT 3a
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CbMNOCTaBAHE MEXAY KoY U CTOMHOCTU. PasninKaTta mexay TaX e, Ye B map Ha eauH Kao4 MoXe Aa
6bae cbnocTaBeHa Hall-MHOro eaHa CTOMHOCT, AoKaTo B multimap — mHoro.

Job6aBAHETO Ha enemMeHT cTaBa Ypes3 meToaa insert(), Ha KOWTO ce NoAaBa ABOWMKaTa (KAKOY; CTOMHOCT).
Mpumep:

map/*multimap*/ <string, int> months;
months.insert (make pair ("January", 31));

B map 3a ypobctBo e npegeduHMpaH onepatopa [], KoeTo npaBM AOCTLNBAHETO Ha €/leMeHTU
Bb3MOXHO MO CNeAHUA HAUMH:

map/*!!!lue pabory mpy multimap!!!*/ <string, int> months;
months["January"] = 31;
printf ("$d\n", months["January"]);

Makap TO3M onepatop Aa e [ocTa yAO6EH 3a M3Mnon3BaHe, C Hero Tpﬂ6Ba Aa Ccé BHMMaBa MHOrO.
|_|p06J'IeM'bT naBa OT TOBa, Y€ KOrato NoO TO3M HA4YMH MPaBuUM OMUT 3a AOCTbMN Ha €/1EMEHT, KOWTO He e
4acT OT map-a, ToO B map-a ce ﬂ,06aBﬂ €/1eEMEHT CbC CbLMA K/THOY U CTOMHOCT Mo nop,pa36mpaHe. MNpumep:

map <string, int> months;

months["January"] = 31;
cout<<months.size ()<<endl; // pasmepsT e 1
cout<<months["invalid month"]<<endl;//!!!!no6assa enemenTa (invalid month; O0)

cout<<months.size ()<<endl; // pasmepa e 2

TbpCEHETO U U3TPUBAHETO HA e/IeMeHTU CTaBa Mo CbLLMA HauMH, KakTo B set, Taka 1 B multiset — upes
find() v erase(). NtepaTtopuTe ca bidirectional, kKaTto Bceku uTepaTop e yKkasaTen Kbm ABolKaTa (Katou;
CTOMHOCT).

Cbwo Kakto B set, multiset 1 priority_queue, moxe ga ce geduHMpa CTPYKTYpa, KOATO CpaBHABA
KaloyoBeTe.

3a yno6cTBO MoXKem Aa m3nonssame typedef 3a aa nsberHem MHOrOKpaTHOTO NMCaHE Ha HOTaUMATA Ha
map. Mpumep 3a UTepaLma CbC CTPYKTypa 3a cpaBHeHue u typedef:

#include <stdio.h>
#include <map>
#include <string>
using namespace std;

struct ltstr
{

bool operator() (const string &sl, const string &s2) const{
return strcmp(sl.c_str(), s2.c_str()) > 0;

typedef map<string, int, ltstr> myMap;
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void iterateOverMap (myMap s)

{

for (myMap::iterator it =
printf ("%$s %d\n", ((string)it->first)

printf ("\n");

int main ()

{

myMap months;

months["Jjanuary"] = 31;
months['february"] = 28;
months["march"] = 31;
months['aprll"] = 30;
months["may"] = 31;
months["] une"] = 30;
months ["Jjuly"] = 31;
months["august"] = 31;
months|["september"] = 30;
months["october"] = 31;
months ["november"] = 30;
months ["december"] = 31;

iterateOverMap (months) ;

return 0;

AnroputmMu

CopTupane

s.begin();

it

s.end () ;
.c_str(),

it++)

it->second) ;

24/32

dyHKuMATa sort, gedmHupaHa B Bubamotekata <algorithm>, e ygo6bHa 3a M3nonssaHe M No CbLECTBO

npeagcrasnAaBa MmnaemeHTaumnAa Ha airopnuToma quick sort. lNapameTpuTe, KOUTO NOAaBame, Ca yKasaTen

KbM HA4a1I0TO Ha peaunuarta, KOATO COPTUPaMeE, U YKa3aTesl KbM e1EMEHTA CNe KpaA Ha peauuarta.

3HaeMm, ye B CpeHMA C/yyait, TO3M anropmuTbm MMa cnoxHocT @(N*log N), a 8 Halt-nowma - O(N?). 3Haem

CblWO TaKa, 4e Han-nowmnAaT cnyqaﬁ Ceé MnoJsiydaBam,

KOrato enemeHtTuTte, KOUTO COpTUpame, Ca

nogpeaneHn NbpsoHa4Ya/iHO B O6paTEH pea. Bbnpeku ToBa HMe MoXeMm Aa o4YakBame sort ga pa6OTM CbC

cnoxkHocT O(N*log N) BbB BCEKM eAMH CyYait, AOpPW KoraTo nojgasame elemMmeHTU, KOUTO ca nogpeneHu

B obpaTeH pega.

int a[(5] = { 4, 2, 4, 1, 5 };
sort(a, a + 5)

for(int 1 = 0;1 < 5;i++)
printf("sd ", alil); // 1 2 4 4 5

printf ("\n")
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dyHKUMATaA sort HOPMAHO U3M0/13Ba onepaTopa <, 3a A4a ONpeaenun 4aNv eguH eleMeHT e No-ManbK oT
ApYr, B Mpoueca Ha copTMpaHeTo. BmecTo Aa v3nossBame ecTecTBeHaTa nogpenba Ha enemeHTuTe,
KOUTO CpaBHABaMe, MOXEM U Aa NogaAemM KaTo TPeTU napameTbp Ha sort yKasaTten Kbm PyHKuus,
KOATO MMMIEMEHTUPA HAKAKBa Hallla /IorMKa 3a cpaBHeHMe. KOHTPaKTHLT Ha Tasu GyHKUMA e A3 Bpblia
pesynTaT true, ako MbPBUAT 1 apPryMeHT e No-Ma/bK OT BTOpUSA.

#include <stdio.h>
#include <algorithm>
using namespace std;

bool cmp (const int &a, const int &b) { return a > b; }

int main ()
{
sort(a, a + 5
for(int 1 = 0 i
printf ("%d ", a
printf ("\n") ;

return 0;

}

BakHO e aa ce oT6enexu, ye B pair ca npegeduMHMpPaHN onepaTopuTe <, ==, >, KaKTO M OnNepaTopbT 3a
npuceosasaHe =. CpaBHEHWETO Ce N3BbPLLIBA MbPBO Mo noseTo first n ako CTOMHOCTUTE B HEro ca PaBHMU -
no noseto second. ToBa e AEMOHCTPMPAHO B CNeABalLMA NPUMEP, KbAETO MbPBOHAYaNHO CopTUpame
BeKTopa 6e3 Aa My nojasame cpaBHABaLLAa GYyHKUMA. 33 CeABaLLOTO COPTUPAHE M3MNoA3BaMe BepcuaTa
Ha GYHKUMATA Sort, KOATO KaTo TPETU NapaMeTbp NpMema yKasaTen KbM GYHKLUA, KOATO UMMIEMEHTUPA
Halwa cneundnyHa NOrMKa 3a cpaBHeHMe. B HawuA caydyaih ToBa e PpyHKUMATA cmpVector, B KOATO
CpaBHsABaMe pair o6eKTuTe egUHCTBEHO NO BTOPOTO MM none:

#include <stdio.h>
#include <algorithm>
#include <vector>
using namespace std;

bool cmpVector (const pair<int, double> a, const pair<int, double> Db)
{
return a.second != b.second ?
a.second - b.second < 0:
a.first - b.first < 0;

vector< pair <int, double > > v;

void printVector ()
{
vector< pair <int, double > > :: iterator it;
for(it = v.begin(); it != v.end(); it++)
printf("%d %$.7f\n", it->first, it->second);
printf ("\n");
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int main ()

{

v.push back(make pair (3, 0.000001));
v.push back(make pair (2, 3.1415));
v.push back(make pair(l, 2.1));
v.push back(make pair(l, 1.2));
v.push back(make pair(2, 4.9999999));
v.push back(make pair(2, 5));

sort (v.begin(), v.end()):;

printVector () ;

//1 1.2000000
//1 2.1000000
//2 3.1415000
//2 4.9999999
//2 5.0000000
//3 0.0000010

sort (v.begin(), v.end(), cmpVector);
printVector () ;

//3 0.0000010
//1 1.2000000
//1 2.1000000
//2 3.1415000
//2 4.9999999
//2 5.0000000

return 0;

}

HpOMHHa Ha 1nmocj1e40BaTe/JIHOCTHU

® swap_ranges - pa3sMeHAa eneMeHTUTe B Uenn nocnenoBate/IHOCTU. I'IpraTa nocnegoBate/sIHOCT
nogageHa Ha CbYHKLl,MFlTa Tpﬂ6Ba Aa € NO-MaJilKa, 3aloTo TA onpeaena ronemMmnHaTta Ha
PasMeHANTE CE ENEMEHTMU.

e replace - 3ameHA BCEKM enemeHT B MOCAeAO0BaTeNHOCTTa, KOWTO e eAHaKbB Ha nogajeHarta
CTOMHOCT UIN e/IeMEHT.

o replace_if - cowoTo KaTto replace, HO MMa W NpeanKaT, KOWTO ONpeaens NpPu KakeBo ycnosue aa
ce 3aMeHsT.

e fill - 3anbnBa NocnefoBaTENHOCT C HAKAKBA CTOMHOCT.
e fill_n - 3anbnBa c HAKaKBa CTOMHOCT MbpeuTe N efiemeHTa OT Ha4yaNoTo Ha NnocaeaoBaTeIHOCTTa.

® remove - Nnpemaxsa enemMmeHTUTe B NoCNnen0BaTe/IHOCTTa PaBHU Ha NoAaAeHUA eleMeHT.
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e remove_if - Kato remove, HO npemaxBa eNemMeHTUTe, aKo W3MbAHABAT HAKAaKBO YyC/l0BUE
(npeawnkar).

e unique e ocobeH anroputbm - To HE Nnpemaxsa NoBTapslLMTe ce eneMeHTU. B agelictBuTenHocT
KOHTeMHepa MoXKe [1a € MacuB 1 OT HEero He MOKe fa ce Tpue.

AKO B nofageHaTa My peguua Mma nocaeaosBaTeNHM NOBTapALWM Ce eleMeHTU, OT TAX OCTaBa
camo MbpBMA, a ApyrUTe ce MpPemecTsBaT B Kpas Ha peauuata. ToBa O3HayaBa, Ye akKo
nogajeHarta peamua e coptTupaHa, B Ha4yanoTo W Le OCTaHaT CamMo YHWKANHUTE eNleMeHTH, a B
Kpaa We 6baaT npemecteHM NOBTOPEHUATa. uUnique Bpbla yKasaTesl KbM HOBMA Kpas Ha
YHUKaNHaTa peauua - T.e. MACTOTO, KOETO pa3aens YHUKaAHUTE OT NOBTapALLMTE Ce eNeMeHTHU.

® reverse - 06|0'bLLl,a obnactTa orneganHo cnpAamo cpegata n.

e rotate - 3aBbpTa HA/ABO eNeMeHTUTE B dadeHa obnactta. M36upa ce eauH enemeHT, KOMTO Aa
nae HansBo M TOW CTaBa NbpBM B 061aCTTa, eleMeHTa e Hero ctaBa BTOpU , a e/leMeHTUTe ce
“3anenat” cnep nocnegHnA eNEeMeHT.

T’prEHe B HE COPTUPAHHU NNOC/I€A0BATEC/IHOCTH

e find - HamMpa MbPBOTO cpellaHe Ha onpegeneHa MocAeA0BaTeNHOCT AU Ha 1 enemeHT B
JajeHa nocneaosBaTeNHocT (string B string Mam YnMcno B macus) v BpbLLa MTepaTop(oT Cbluma TUN
KaTo CTOMHOCTTa Ha TbPCEHOTO) KbM Ha4yanoToO Ha NOC/NeAOoBaTe/IHOCTTa MM KbM Camua
e/IeMeHT.

e count - Hamupa 6POs Ha CPeLLaHMATa Ha OMpejeneH eNeMeHT B AaZeHa NOCAeL0BaTe/IHOCT.
Bpwblya 6pos Ha cpeltaHuma.

e min_element - Ham1pa MMHUMaHWA eNemMeHT B AadeHa Nocnea0BaTe/IHOCT.
e max_element - Hamnpa MakCMManHUA eleMeHT B AadeHa NocAea0BaTeNHOCT.

o |exicographical_compare - nposepaBa KoA OT pfBeTe nogageHn obnact e no-ronsama B
nekcukorpadckm (a3byyeH) pen. Bpblua true, ako nbpeaTa obnact e no-ronama u false, ako
BTOpaTa € No-ro/iAma.

e mismatch - HamMpa NbPBOTO HECLOTBETCTBUE MENKAY €/IeMEeHTUTE Ha ABe NOoC/Ae40BaTe/HOCTY.
Bpblia enemeHT oT TN pair. AKo HAMa HecboTBeTcTBMe Bpblua first Aa e nbpeuAa nTepaTop U
second aa e nbpeuAT2 + (NnocneaHmaTl - nbpeuATl). MbpBaTa nocneaosaTenHocT TpsAbBa Aa e ¢
Nno-mMasika ro/ieMm1Ha, 3aLi0To TA e onpeaenslla Kakea YacT OT BTopaTa le 6bae cpaBHeHa.

#include <stdio.h>

#include <algorithm>
#include <iostream>
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#include <vector>
using namespace std;

// a case-insensitive comparison function:
bool mycomp (char cl, char c2)
{

return tolower (cl) < tolower (c2);

}

bool mypredicate (int i, int 3J)
{
return (i == j);

}

int main ()

{
int myints[] = { 10, 20, 30 ,40 };
int * p;

[/~~~ find ~~~~

// pointer to array element:

p = find(myints, myints + 4,30);

t+p;

cout << "The element following 30 is " << *p << endl;
//The element following 30 is 40

vector<int> myvector (myints, myints+4);
vector<int>::iterator it;

// iterator to vector element:

it = find (myvector.begin(), myvector.end(), 30);
++it;

cout << "The element following 30 is " << *it << endl;
//The element following 30 is 40

//~~~ count ~~~~
myvector.push back(20) ;
cout << count (myvector.begin(), myvector.end(), 20) << endl; // 2

//~~~ min/max element ~~~
cout << *min element (myvector.begin(), myvector.end()) << endl; // 10
cout << *max element (myvector.begin(), myvector.end()) << endl; // 40

//~~~ lexicographical compare ~~~
char first[]="Apple"; // 5 letters
char second[]="apartment"; // 9 letters

//Using default comparison (operator<):
if (lexicographical compare (first, first + 5, second, second + 9))
cout << first << " 1is less than " << second << endl;
else if (lexicographical compare (second, second + 9, first, first + 5))
cout << first << " 1is greater than " << second << endl;
else
cout << first << " and " << second << " are equivalent\n";
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//Using mycomp as comparison object:

if (lexicographical compare (first, first+5, second, second+9, mycomp))
cout << first << " 1is less than " << second << endl;

else if (lexicographical compare (second, second + 9, first, first+

5,mycomp) )

cout << first << " is greater than " << second << endl;

else
cout << first << " and " << second << " are equivalent\n";

//~~~ mismatch ~~~
myvector.clear () ;
for (int 1 = 1; 1 < 6; 1i++)
myvector.push back (i*10); // myvector: 10 20 30 40 50
int m[] = {10, 20, 80, 320, 1024}; // myints: 10 20 80 320 1024
pair<vector<int>::iterator, int*> mypair;
// using default comparison:
mypair = mismatch (myvector.begin(), myvector.end(), m);
cout << "First mismatching elements: " << *mypair.first;
cout << " and " << *mypair.second << endl;;

mypair.first++; mypair.second++;

// using predicate comparison:

mypair = mismatch (mypair.first,myvector.end(),mypair.second,
mypredicate) ;

cout << "Second mismatching elements: " << *mypair.first;

cout << " and " << *mypair.second << endl;

return 0;

TbpceHe B COPTHPAHU NOCJIEJ0BATETHOCTH

PazrnegaHuTe no-40ay GyHKUUM PpaboTAT KOPEKTHO CaMO BbPXY COPTUPAHU NOCNEA0BaATENHOCTU U
MMaT N0rapmTMMYHA C/IOXKHOCT.

° IOWEI’_bOU"d - HAaMMpPa NbpBUA eNeEMEHT B AadeHA COPTUPAHA NOC/eA0BaATENNHOCT, KOWTO Mma
CTOMHOCT NO-MankKa ot 3agadeHaTa.

e upper_bound - cbuioTo KaTo lower_bound, Ho Hamupa nNo-ronamaTa CTOMHOCT HE NO-Ma/iKaTa.

e equal_range - pBOMYHO TbPCEHE, KOETO Hamupa MNOC/AeAO0BaTe/NIHOCTTa pPaBHAa Ha AafeH
e/leMeHT, B HAKaKBa onpejefieHa copTupaHa nocaenosBaTesIHOCT. Bpbuia Tvn pair , Kato first e
paBHO Ha UTepaTopa, OT KOMTO 3anoyea NocnenoBaTe/IHOCTTa, a second e paBHO Ha UTepaTopa,
B KOWTO 3aBbpLUBa NOCAEA0BaTENHOCTTA.

e binary_search - [BOMYHO TbpceHe, KOETO NpoBepsABa Aann enemeHTa € B COpTMpaHaTa
nocaefoBaTenHocT. Bpbua true, ako ro uma u false, ako ro Hama.
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merge - CvMBa ABe HapeAeHW NoCcaefoBaTeNHOCTM, 3ana3Baliku pe3yiTaTta B HapedeHa TpeTa.
KpuTepus 3a cpaBHEHME MOXKe Aa ce MPOMEHU C GYHKLMA 3a cpaBHeHMWe. [locnegoBaTeNHOCTTa,
B KOATO Cce MNasu pesy/aTaTa ce NoZaBa KaTo 5 napameTbp Ha GpyHKUMATA. CNoXKHOCT: JInHeliHa.

includes - onpegena pann pageHa copTMpaHa NOCNeAO0BaTEe/NIHOCT CbAbPMKA €NeMEHTUTE Ha
Apyra copTMpaHa Takasa. CnoXHocT: JIuHeliHa.

#include <algorithm>
#include <vector>
using namespace std;

bool mygreater (int i,int j) { return (i > j); }

int main ()

{

int myints[] = {10, 20, 30, 30, 20, 10, 10, 20};
vector<int> v (myints,myints+8); // 10 20 30 30 20 10 10 20
vector<int>::iterator low,up;

sort (v.begin(), v.end()); // 10 10 10 20 20 20 30 30

//Returns an iterator pointing to the first element in the sorted range
//[first,last) which does not compare less than value
low = lower bound (v.begin(), v.end(), 20);

//Returns an iterator pointing to the first element in the sorted range
//[first,last) which compares greater than value

up = upper bound (v.begin(), v.end(), 20);

// 10 10 10 20 20 20 30 30

// » »

// low up

printf ("lower bound at position %d\n", low - v.begin()); // 3
printf ("upper bound at position %d\n", up - v.begin()); // 6

//Returns true if an element in the range [first,last) is equivalent
//to value, and false otherwise.
bool found = binary search(v.begin(), v.end(), 33); //false

pair<vector<int>::iterator, vector<int>::iterator> bounds;

bounds = equal range (v.begin(), v.end(), 20);
// 10 10 10 20 20 20 30 30
// ~ ~
printf ("bounds at positions %d and %d\n",
bounds.first - v.begin() ,
bounds.second - v.begin());

// using "mygreater" as comp:
sort (v.begin(), v.end(), mygreater);

bounds = equal range (v.begin(), v.end(), 20, mygreater);
// 30 30 20 20 20 10 10 10
// 8 8
printf ("bounds at positions %d and %d\n",
bounds.first - v.begin() ,

bounds.second - v.begin());
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return 0;

l'eHepupaHe Ha NepMyTaL U

#include <iostream>
#include <algorithm>
using namespace std;

int main ()

{

}

int p[] = {1/2/3};

//Rearranges the elements in the range [first, last) into
//the lexicographically next greater permutation of elements.
//The comparisons of individual elements are performed using

//either operator< for the first version, or comp for the second.

do
{

printf ("%d %d %d\n", pl[0], pll]l, pl[2]);
}

while (next permutation (p, p + 3));

//1 2 3
//1 3 2
//2 1 3
//2 31
//3 1 2
//3 2 1

printf ("\n");
printf ("%d %d %d\n", p[0], pll], pl21); //1 2 3

//lexicographically next smaller permutation of elements
prev_permutation (p, p + 3);
printf ("%d %d %d\n", p[0], pll]l, pl[2]); //3 2 1

//lexicographically next smaller permutation of elements
prev_permutation (p, p + 3);

printf ("%d %d %d\n", pl[0], pll], pl2]1); //3 1 2

return 0;

Hsakou yecTo nmoi3BaHU QyHKIMH

http://www.informatika.bg/lectures?topic=STDLIB
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H3no/13BaHa 1MTepaTtypa

CS Club Ha CY - http://judge.openfmi.net:9080/mediawiki/index.php

C++ References - http://www.cplusplus.com/reference/stl/

e CraHaapTHa 6ubamnoteka, YacT | - http://www.informatika.bg/lectures?topic=STL

CraHpapTtHa 6ubanoteka, yacr Il - http://www.informatika.bg/lectures?topic=STDLIB
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