JlabopaTopHasa pabota Ne11
lNocrniedosamernbHble KOHMeUHepbl bubnuomexku STL.

1. enb 3a0aHusi:

1) Coznmanne KOHCOJIBLHOTO MPHIIOKEHUS, COCTOSIIETO U3 HECKOIBKUX (halIOB B CUCTEME
nporpammupoBanus Visual Studio.

2) Hcnonp3oBaHUE MOCIIEN0BATEIbHBIX KOHTEHHEpOB Onommoreku STL B OO
nmporpamme.

2. Teopemu4eckue ceedeHus!

2.1. OcHoBHbIe KoHuenuuu STL

STL - Standard Template Library, cranmapTHas OuOIMOTeKa MIA0JIOHOB
COCTOMT W3 JIBYX OCHOBHBIX 4YacTeil: Habopa KOHTEHHEpPHBIX KJIacCOB M Habopa 000OIIEHHBIX
AJITOPUTMOB.

KoHTeiiHepsl — 3T0 OOBEKTHL, COAEpKAIIME JpPYrde€ OJHOTUIIHBIE OOBEKTHI.
KoHTeliHepHble KITacchl SIBISIFOTCS [1a0JI0OHHBIMH, TIO3TOMY XpaHUMBbIE B HUX OOBEKTHI MOTYT OBbITh
KaK BCTPOEHHBIX, TaK U MOJIH30BATEIbCKUX THIIOB. DT OOBEKTHI JJOJDKHBI IOIYCKaTh KONUPOBAHUE 1
npuceéausanye. BCTpoeHHbIE TUITBI 3TUM TPeOOBAHUSM YIOBJIETBOPSIOT; TO € CAMOE€ OTHOCUTCS K
KJ1accaM, €CIIM KOHCTPYKTOpP KOMMPOBAHUS WM OMEpalsi TPHUCBAMBAHKS HE OOBSBICHBI B HUX
3aKpbIThIMA WM 3auuileHHbIMA.  KonTelinepbl STL peanm3yroT OCHOBHBIE CTPYKTYPhI JAHHBIX,
UCTIOJb3YEeMbIE TIPU HAIMMCAHUH ITPOTPAMM.

O00011IeHHbIE AJITOPUTMbI PEATTH3YIOT OOJIBIIIOE KOJIMYECTBO MPOLIEAYP, MPUMEHUMBIX K
KOHTEWHepaM: TIOUCK, COPTHPOBKY, CiusiHue W T. 1. OJHAKO OHM HE SIBISIIOTCS METOJaMH
KOHTEHHEPHBIX KJIACCOB. ANTOPUTMBI TipesicTaBieHbl B STL B (dopme ToOabHBIX MIa0JOHHBIX
¢byHKIMA. brarogaps 3ToMy TOCTHTaeTCsl YHUBEPCATBHOCTD: 3TH (DYHKIMH MOXKHO TPUMEHSITh HE
TOJIBKO K OOBEKTaM Pa3IM4HbIX KOHTEHHEPHBIX KJIAcCOB, HO TaKke M K MaccuBaM. HeszaBucumocTthb
OT THIIOB KOHTEHHEPOB JOCTUTACTCS 3a CUET KOCBEHHOW CBs3U (DYHKIMM C KOHTEHHEpOM: B
GYHKIIMIO TIepefaeTcs HE caM KOHTeWHep, a mapa azapecoB first, last, 3amaromas nuamasoH
00pabaThIBAEMBIX JIEMEHTOB.

Hrepatopbl — 310 00001IeHHE KOHIENIMU YyKa3aTeleld: OHM CCBhUIAIOTCS Ha AJIEMEHTHI
KOHTeWHepa. WX MOXHO WHKpEeMEHTHUpoBaTh (++), Kak OOBIMHBIC  YyKa3aTenmw, IS
MOCJIEIOBATENILHOTO MPOBIKEHHS N0 KOHTEHHEPY, a TaKXKE Pa3bIMEHOBBIBATH IS TIOTYYEHUS WITH
W3MCHEHUSI 3HAUCHHUS 1eMeHTa ().

2.2. KOHTenHepbI
Kontelinepsr STL MOXXHO pa3zfnenuTh Ha JiBa THIA: MOCIEI0BATEILHBIE U ACCOIMATUBHbIE

(puc. 1).
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Puc. 1. KonTeiiHepHbIe KJIacChl

[TocnenoBarenbHble KOHTEHHEPH OOECHEUMBAIOT XpPAHEHHWE KOHEYHOTo KOJIMYeCTBa
OJTHOTUITHBIX OOBEKTOB B BHUJIE HENPEPHIBHON mocienoBaTenbHocTd. K 6a30BbIM  TOCTIe-
JIOBaTEIbHBIM KOHTEHHEpaM OTHOCSATCS BEKTOphI (vector), cmucku (1ist) W JBYCTOpOHHHE
ouepenu (deque). EcTh eme crienuani3upoBaHHbIE KOHTEHHEPH! (MM aianTepbl KOHTCHHEPOB),
peaTn3oBaHHBIE HA OCHOBE 0a30BhIX — CTeKHM (stack), ouepemu (queue) W odepenu C
npuopureTaMu (priority queue).

Jlns ucronb30BaHUST KOHTEHHEpa B TPOrpaMMme HEOOXOIMMO BKIIIOYMTH B HEE COOT-
BETCTBYIOIIHMIA 3aroJioBOUHBIA (a1, Tum 0OBEKTOB, COXpaHSEMbIX B KOHTEHHEpE, 3aaeTcs C
TIOMOIIIBIO apryMeHTa [1a0JIOHa, HAIIpUMe:

#include <vector>

#include <list>

#include “person.h”
vector<int> v;

list<person> 1;

AccoruaTiBHbIC KOHTEHHEPBI 00ECTIEYNBAIOT OBICTPBIN JOCTYIT K JAHHBIM IO KITFOUY. JTH
KOHTEHHEpHI TOCTPOCHBI HAa OCHOBE COAAHCHUPOBAHHBIX JepeBheB. CyILECTBYET TSITh THUIIOB
aCcCOIMATUBHBIX KOHTEHHEPOB: CIIOBApH (Map), CIoBapH ¢ AyOnukatamy (multimap), MHOXKECTBA
(set) , MHOXecTBa ¢ TyOnmukartamMu (multiset)n OuToBBIe MHOXECTBA (bitset) .

2.3. UtepaTopbl
PaccMoTpuM, Kak MOYKHO peasTi30BaTh MA0JI0H (yHKITUH IS TIOMCKA JIEMEHTOB B
MAacCCHUBE, KOTOPBII XpaHUT OOBEKTHI TUIA Data :
template <class Data>
Data* Find(Data*mas, int n, const Data& key)
{
for (int 1=0;i<n;i++)
if (*(mas + i) == key)
return mas + 1i;
return 0;

}

OyHKIMA BO3BpAIIAET aJIpec HailIeHHOTO 3JieMeHTa Ui (), eClu 3JIEMEHT € 3a/1aHHBIM

3HaueHUEM HeE HalieH.
OTy QYHKIHIO MOXKHO UCTIOIB30BATh JIJIsl TIOMCKA AJIEMEHTOB B MacCHBE JII00O0TO THIIA,

HO HCIIOJIb30BAaTh €€ JJIs CIHCKa Hellb3sl, Mo3ToMy aBTopbl STL BBenu noustue urepaTopa.



UrepaTop Gonee obuiee moHaTue, yem ykasatensb. Tun iterator onpeneneH Uit gcex
KOHTeHepHBIX Ki1accoB STL, ogHako, peanu3alus ero B pa3HbIX Kjlaccax pa3Has.

K oCHOBHBIM olepanusiM, BBITIOTHSAEMBIM C JIIOOBIMU UTEPATOPaAMH, OTHOCSATCS:

e PaspiMeHOBaHME UTEpaATOpa: €CIIU p — UTEPATOP, TO *p — 3HAUEHUE 0OBEKTA, HA

KOTOPBIN OH CCBLIACTCS.

e [IpucBamBaHue 0JHOTO UTEPATOPA APYTOMY.

e (CpaBHEHHE UTEPATOPOB HAa PAaBEHCTBO W HEPABEHCTBO (== 1 !=).

e [lepemernieHue ero mo BCeM 3JIeMEHTaM KOHTEHHepa ¢ MOMOLIbI0 TPEPUKCHOTO

(++p) umu noctukcHoro (p++) HHKPEMEHTA.

Taxk kak peanuzanus ureparopa crnenuduyHa Juisi KakI0ro Kiiacca, To Ipu o0ObsBie-
HUHM OOBEKTOB THIIA UTEPATOP BCErla YKa3bIBaeTCsa 001acTh BUAUMOCTH B (popme
uMs_11abJIoHa : : , HAIPUMeEp:

vector<int>::iterator iterl;

List<person>::iterator iter2;

Opranuzanys HUKIOB IPOCMOTPA IEMEHTOB KOHTEMHEPOB TOXKE UMEET HEKOTOPYIO
crieninuky. Tak, eciii 1 — HEKOTOPBIA UTEPATOP, TO BMECTO MPUBBIYHOM (POPMBI

for (1 =0; i < n; ++1) HCHOJNB3YETCA CIEAYIOLIAS:

for (i = first; i != last; ++1i),

rae £irst - 3HaueHne uTepaTopa, yKas3blBarolllee Ha EPBBIM JIIEMEHT B KOHTEHHEDE,
a last — 3Ha4YeHHE UTEPATOpa, YKa3bIBAIOIIEe Ha BOOOPAKAEMBIN JIEMEHT, KOTOPBIN
CleayeT 3a TIOCIETHUM AJIEMEHTOM KOHTEMHEPA.

first

OHepauHﬁ CpaBHCHM < 3aMCHCHA Ha OIlepalHIo = T.K. omnepauuu < v > aas
UTEPATOPOB B 00IIEM CiTydae HEe TOIIECPKHUBAIOTCS.
Jlyist Bcex KOHTEMHEPHBIX KJIACCOB OIpeIeTeHbl YHU(PUIIMPOBAHHBIC METOIBI
begin () uend (), Bo3Bpamarwue aapeca first u last COOTBETCTBEHHO.
B STL cymecTByIOT ciaeayIOLIe TUIIB UTEPATOPOB:
® BXOJHBbIC,
®  BBIXOJHEIC,
® IIpsSMBIE,
® JBYHAIIPaBJICHHBIC UTEPATOPHI,
®  UTEPATOPbI NPOU3BOIBLHOIO JOCTYIIA.

2.4. OOwume cBOMCTBA KOHTENHEPOB
Tabauna 1. YHudpuuupoBaHHbie THIIBI, onpenejeHHbie B STL

Ione IosicHenne

size type Tun MHIEKCOB, CYETUMKOB AJIEMEHTOB U T. 1.

iterator Wreparop

const_iterator KoHctanTHBII uTepaTop (3HaAUSHUS DJIIEMEHTOB U3MEHSTh
3aIpeleHo)

reference CchplKa Ha 2JIEMEHT

const reference | KoHcTaHTHas cchUIKa HA 3JIEMEHT (3HAYCHHE DIIEMEHTA




M3MEHSTH 3aIPEIICHO)

key type Tun karo4a (17151 acCOLMAaTUBHBIX KOHTEHHEPOB)
key compare Tun kputepust CpaBHEHUS (JJ151 ACCOMATUBHBIX
KOHTEWHEPOB)

B Tabn. 2 npencraBieHbl HEKOTOPBIE OOIIKE TSl BCEX KOHTEHHEPOB Olepaluu.
Tabauna 2. Onepanumn U MeTOAbl, 00IIMeE 1JI BCeX KOHTEHHEPOB

Onepauys uim MeTos Iosichenne

Onepanuu  paBeHcTBa (== u | Bo3BpamaroT 3Hauenue true win false

HepaBeHcTBa (!=)

Onepanys npucBauBaHus (=) Konupyer oauH KOHTEIHEP B Apyroi

clear YV nanser Bce 2iIeMEHTHI

insert JloGaBJisieT OJTMH 3IEMEHT WX THaia30H JIEMEHTOB

erase Y nansier OAWH AIEMEHT WM Iana3oH JIEMEHTOB

size type size() const BosBparaer uncio 31eMeHToB

size_type max_size() const BosBpammaer MakCUMallbHO — JIOITYCTHMBIA  pa3Mep
KOHTEITHEpa

bool empty0 const BosBpamaer true, ecim KOHTEHHEP MYCT

iterator begin() BosBpamator wurepatop Ha Hayajgo KOHTEHHepa
(utepamu  OyIyT TPOU3BOJUTHCS B MPSIMOM
HaTpPaBJICHUN)

iterator end() BosBpamaror uTeparop Ha KOHEI[ KOHTEiHepa
(uTeparuu B IpSIMOM HAITPABJICHUHU OYTyT 3aKOHYCHBI)

reverse_iterator begin() Bo3BpamiatroT  peBEpCHBHBIM MTEpaTop HAa  KOHEI|
KOHTeiiHepa (uTepaim OyayT TPOM3BOIUTHCS B
00paTHOM HarpaBJICHNUN )

reverse iterator end() BosBpamator  peBepcHBHBI  UTEparop HAa  HAYallo
KOHTEiHepa (WUTepanyii B OOpaTHOM HAaIpaBlICHUU
OyIyT 3aKOHYECHBI

2.5. Ucnonb3oBaHMe nocneaoBaTeribHbIX KOHTGVIHepOB

K oCHOBHEIM mocCienoBaTeNbHBIM KOHTEHHEpaM OTHOCSTCS BEKTOp (vector), CITMCOK
(list) m gBycTopoHHss ouepenn (deque).

UroObl MCTONB30BaTh IMOCIIEA0BATEIbHBIN KOHTEHHEP, HYKHO BKIIOUHTH B MPOTrpaMMy
COOTBETCTBYIOIIHIA 3ar0JI0BOYHBIN (haii:

#include <vector> g

#include <list>

#include <deque>

using namespace std;

KonreiiHep BeKTOp SBJISIETCS aHATOrOM OOBIYHOTO MAcCHBa, 3a UCKIIOYEHHUEM TOTO, UTO
OH aBTOMATHYECKH BBIICISET U OCBOOOXIAET MamsTh MO Mepe HeoOxoaumocTH. KoHTeliHep
3 pekTHBHO 00pabaThIBaCT MPOM3BOJIBHYIO BBIOOPKY SJEMEHTOB C TIQMOIIBIO OIepaIuu
uHAeKcauuu [ ] wid Merona at. OJHAKO BCTABKA 3JIeMEHTa B JIO0YH MO3ULMIO, KpOMe
KOHIIa BeKTopa, HedddexkTuBHa. s 3TOro mOTpeOyeTcs CIBUHYTH BCE TOCIECIYIOIIIE
3JIEMEHTHI ITyTEM KOMUPOBaHUs MX 3HaueHuU. 1o 3Toi e npruunHe Hed()GeKTHBHBIM SIBJISIETCSH
yaajieHue Jiro00ro 3j1eMeHTa, KpoMe MOCJIeHero.

KoHTeiiHep cnucok opraHn3yeT XpaHeHne 0ObEKTOB B BUIE JIBYCBSI3HOTO CITUCKA. Kaykmbiid
AJIEMEHT CIIMCKA COAEPXKUT TPU TOJSA: 3HAUEHHME DJIEMEHTA, yKa3arellb Ha IMPEIIIECTBYIOIUN U
yKa3aresb Ha TOCIEAYIONTHA IIEMEHTHI CIiMcKa. BeraBka u ynanenue padbotarot 3hGekTuBHO [ist
000K MO3UIMK dJIeMEeHTa B crucke. OIHAKO CIUCOK He MOAep:KHBaeT MPOU3BOJILHOIO




AOCTYNA K CBOMM 3JIEMEHTaM: HallpuMep, JUIsl BRIOOPKU N-TO 3JIEMEHTa HYXKHO MOCIIEI0BATENBHO
BBIOpATh MPEabIAYIIHME IT-1 SJIEMEHTOB.

Konrelinep nBycTOpOHHSISI 049epelb BO MHOTOM aHAJIOTUUEH BEKTOPY, 3JIEMEHTBI XPAHATCS
B HempepblBHOM oOmactu mamstd. Ho B ommume OT BeKTOpa JBYCTOPOHHSSI OYepenb
3Q(peKTUBHO TNOLIEPKNBACT BCTABKY M YIAJICHHE IEPBOI0 JIeMeHTa (Tak ke, KaK W

MoCJIe/IHEr0).

CyIiecTByeT IATh CIOCOO0B ONPEIETUTH OOBEKT IS TOCIIEI0BATEIEHOTO KOHTEHHEpA.
1. Coznmath mycToil KOHTEHHED:
vector<int> vecl;
list<double> listl;
2. Co3znath KOHTEHHEp 3aIaHHOTO pa3Mepa U MHUIMATIU3UPOBATH €r0 AJIIEMEHThI 3HAYECHUSIMU 110
YMOJYaHUIO:
vector<int> wvecl (100);
list<double> 1listl (20);

3. Co3ath KOHTEHWHEP 33JaHHOTO pa3Mepa U MHUIMATA3UPOBATH €ro 3JEMEHThI YKa3aHHBIM
3HAYCHHEM:
vector<int> vecl (100, 0); deque<float> decl (300, 0.0);

4. Co3narh KOHTEHMHEP W WHUIMAIM3UPOBATH €r0 AJIEMEHThl 3HAYCHUSAMHU JIMara3oHa
(first, last) amemMeHTOB APYTroro KOHTEHHepa:
int arr(7] = (15, 2, 19, -3, 28, 6, 8);
vector<int> vl (arr, arr + 7);
list<int> lst(vl.beg() + 2, vl.end());

5. Co3narh KOHTEMHEp W HWHUIMAIM3UPOBATH €r0 AJIEMEHThl 3HAUYEHUSIMH SJIEMEHTOB

JPYroro OHOTUITHOTO KOHTEiHepa:

vector<int> vl;

// mobaBuTb B V1 BJIEeMEeHTH
vector<int> v2(vl);

Taoauuna 3. Mertoasl, KOTOPbIC MOAACPKUBAIOT MOCJI€A0BATEC/IbHbIC KOHTeﬁHepbl

Vector Deque List
push back() | moGaenenue | push back(T&key) | mobGanenue | push back(T&key) | nobaBnenue
B KOHEI] B KOHEI[ B KOHEI]
pop_back() ynanenue u3 | pop_back() ynanenue u3 | pop_back() yaajeHue 3
KOHIIA KOHIIA KOHIIA
insert BcraBka B | push front(T&key) | moGaBnenue | push front(T&key) | moGaBneHue
TPOM3BOJIBH B HAYaJIO B HAYaJIo
0€ MECTO
erase ynanenue u3 | pop_front() ynanenue u3 | pop_front() yIaJICHUEe W3
MPOU3BOJIEH Havasia Havasa
Or OMecTa
[] JIoCcTyn K | insert BceraBka B | insert BcraBka B
at TPOM3BOJIBH TIPOU3BOJIHH TPOM3BOJIBH
oMy 0€ MECTO 0€ MECTO
AIIEMEHTY
erase yaajeHue 3 | erase yIaJeHue 3
TIPOU3BOJIHH TPOM3BOJIBH
or oMecTa Or OMecTa
[l JOCTyn K
at IPOU3BOJIbH
oMy
AIIEMEHTY
swap o0OMeH swap o0OMeH




BEKTOPOB CITHCKOB
clear() OUYHCTUTD clear() OUYHUCTUTD
BEKTOD BEKTOD
splice CIIeTKa
CITMCKOB
Meron insert UMeET CIEAYIOIIUE PEATTU3ALIN:
e iterator insert(iterator pos, const T&key); — BCTaBISIET JIEMEHT
key B mo3uImMIO, Ha KOTOPYIO YKa3bIBaeT WTEPATOp POS, BO3BpalaeT HUTEparop Ha
BCTaBJICHHBIN SJIEMEHT

e void insert(iterator pos, size type n, const Té&key); -
BCTaBJISICT N 3JIEMEHTOB Key HauMHas1 ¢ IMO3UINMH, Ha KOTOPYIO YKa3bIBACT UTEPATOP POS
e template <class Inputlter>
void insert (iterator pos, InputlIter first, InputlIter last); -
BCTaBJIET 3JIEMEHThl nuarnazoHa first..last, HauMHasg C MO3ULMH, HA KOTOPYIO
YKa3bIBACT UTEPATOP POS .
IIpumep ncnonb3oBanus MeToaa insert () :
void main ()
{
/*Cco3maTe BEKTOP M3 5 2JIEMEHTOB, MIPOVHUIMAJIM3UPOBATL DJIEMEHTH
HYJIIMI* /
vector <int>vl (5,0);
int m[5]={1,2,3,4,5};//MaccuB u3 5 3JEMEHTOB
//BCTaBUTL 3JieMeHT co 3HauenmeM 100 B Hauajo BeKTOpa
vl.insert (vl.begin(),100);
/*BCcTaBUTL OBa 2JieMeHTa co 3HaueHmeM 200 mocsie nepBoTro 3JIEMEHTAa
BekTOpa*/
vl.insert (vl.begin()+1,2,200);
//BCTaBUTL 3JIEMEHTH M3 MAaCCUBa M IIOCJIE TPETLErO 3SJIEMEHTAa
vl.insert (vl.begin()+3,m,mt5);
//BcTaBuTh 2jieMeHT 100 B KOHEl, BeKTOpa
vl.insert (vl.end(),100);//
//BHIBECTM BEKTOP Ha IeYaThb
for(int i1i=0;i<vl.size () ;1i++)
cout<<vl[il<<" ";
}
Pesynbrar paboTsl pOrpamMMel OyAET CIETYIOIIMM:
100 200 2001 2 34500000 100
Meron erase UMEET CIENYIOIINE PEATTU3ALINN:
e iterator erase(iterator pos); - ymansgeT BJIEMEHT, Ha KOTOPBI
YKasLBaAET UTEPATOP POS
e iterator erase(iterator first,iterator last); - ypanger
IOMaras30H BJIEMEHTOB
[Tpumep ucnonb3oBaHus MeToja erase () :
void main ()
{
vector <int>vl;//co3maTb OyCcTOM BEKTOP
int m[5]1={1,2,3,4,5};
int n,a;
cout<<"\nn?";
cin>>n;
for(int i=0;i<n;i++)




cout<<"?";
cin>>a;
//no6aBuTh B KOHEIl BEKTOpa SJIEMEHT CO 3HAaUeHMEM a
vl.push back(a);
}
//BEIBOI BEKTOPAa
for( i=0;i<vl.size () ;i++)
cout<<vl[i]<<" ";
cout<<"\n";
/*ymanuTes SJIEMEHT M3 Hauajla BeKTopa M MTEepaTop [NOCTaBUTL Ha
Hayajo BekTopa*/
vector<int>::iterator iv=vl.erase(vl.begin());
cout<< (*iv)<<"\n";//BuLBOI MEepPBOTO 3JIEeMEeHTa
//BEIBOI BEKTOPAa
for( i=0;i<vl.size();i++)
cout<<vl[i]l<g<" ";

B mporecce paboThl Haa MporpaMMaMH, KCIOB3YIOINMMU KOHTEHHEPHI, 9acTO MPHXO-
JIUTCS BBIBOAWTD HA DKpaH UX TeKylee coaepxkumoe. [IpuBeneM madioH GyHKITHH, permaronen
9Ty 337auy JJIs TFI0OOTo THTa KOHTEHHepa:
//OYyHKUMSA OJI9 [IedyaTy [IOCJIeIOBaTEeJIbHOTO KOHTelNHepa
template<class T>
void print (char*String, T&C)
{
T:: iterator p=C.begin();
cout<<String<<endl;
if(C.empty())
cout<<"\nEmpty!!!\n";
else
for (;p!=C.end () ;p++) cout<<*p<<" ";
cout<<"\n";

2.6. ApanTtepbl KOHTEMHEpPOB

Crienmanu3upoBaHHBIEC MTOCIIEIOBATENIbHBIE KOHTEHHEPHI — CTEK, O4Yepeb U O4epeb C
NPUOPUTETAMU — HE SBISIOTCS  CaMOCTOSITEJIbHBIMM ~ KOHTEHHEPHBIMH — KJIaccaMH, a
peanu30BaHbl HA OCHOBE PACCMOTPEHHBIX BBIINIE KJIACCOB, TOITOMY OHH HAa3bIBAIOTCA
azjanTepaMu KOHTEHHEPOB

[To ymom4anuto 11 CTEKa MPOTOTUIIOM SIBJISIETCS Kilace deque .

OO0bsBneHne stack<int> s co3maeT cTek Ha 0a3e NBYCTOpOHHEH ouepenu (1O
yMoJyaHuio). Eciii 1o KakuM-TO MpUYMHAM HAac 3TO HE YCTPAMBAET, U Mbl XOTHM CO3/1aTh
CTEK Ha 0ase CIHCKa, TO OOBSIBICHUE OYACT BRITJISAIACTh CICIYIONUM 00pa3oM:

stack<int, list<int> > s;

CMBICT Takoil peanu3alMy 3aKI0YaeTcs B TOM, YTO CHEUUATM3UPOBAHHBIA KIIacc
MPOCTO TepeorpenersieT uHTepdeic KIacca-MpoTOTUIa, OTrPaHUYUBAsT €r0 TOJBKO TEMU
METOJaMH, KOTOPbIE HY>KHbI HOBOMY Kjaccy. CTEK He TO3BOJISIET BBITOJHUTH IMPOU3BOJIBHBIN
JIOCTYIl K CBOMM BJIEMEHTaM, a TAKXKE HE JAaeT BO3MOXKHOCTH TMOIIArOBOTrO MEPEMEIEHUs, T. €.
UTEPATOPHI B CTEKE HE TIOJICPIKUBAIOTCSI.

Mertoan! kitacca stack:
e push () - nobarjieHME B KOHeEll;

e pop () - ynaJeHMe U3 KOHLA;



e top () - mnosydeHMe TeKyleTlo 3JIeMeHTa CTeKa;
e cmpty() - OpoBepka NyCTOM CTEK MM HeT;
e size () - nojJgyuyeHue pas3Mepa CTeKa.

[[TabmoHHEI KIacc queue (3aroJOBOYHBINA (ailn <queue>) sBISETCS aNanTepoM,
KOTOPBIi MOKET OBITh pEaln30BaH HAa OCHOBE J[IBYCTOPOHHEW ouepeau (peamusamus I1o
YMOJTYaHHIO) WK crucka. Kiacce vector B KadecTBe KIacca-MPOTOTHIA HE TOJIXOJIUT,
MOCKOJIBKY B HEM HET BBIOOpDKM M3 Hauyala KoHTelHepa. Odepenb HWCHONB3YeT IS
MPOTAJIKMBAHUA JJAHHBIX OJUH KOHEII, a /111 BbITAJKUBAHUS — JIPYTOM.

MeTtopl KJIacca queue:

e push () - moBaBjeHmMe B KOHEL oduepenu;

e pop () - ynajleHMe M3 Hadajla Oouyepenu;

e front () - HnoJgydeHUe IIepPBOTO HBJIEMEeHTa Ooduepenu;
e back()- nojlydeHMe HOCJIeODHETO BJIeMeHTa odepenu;
e ecmpty () — npoBepka IycTas odepelb WM HeT;

e size() - moJyueHMe pal3Mepa ouepenu.

[labnonnblii  kmacc priority queue (3aronoBouHbli — Qaill  <queue>)
MOJJICPKUBAET TakUE K€ OMNEepalldy, Kak U KJacc queue, HO peau3alus Kjiacca BO3MOXKHA
a100 Ha OCHOBE BEKTOpa (pealu3alys 1Mo yMOJYaHUIO), MO0 Ha OCHOBE crucka. Odepens ¢
MPUOPUTETAMH OTIIMYAETCS OT OOBIYHOM OYepenn TeM, UTO JUIsl U3BJICUECHUS BEIOUPACTCS] MaKCh
MaJIbHBI 3JIEMEHT W3 XpaHUMbIX B KOHTeiHepe. I[loaToMy mociie Kaxaoro H3MEHEHUs
COCTOSIHUSI OU€pEId MAKCUMAJIbHBINA JIEMEHT U3 OCTABILIUXCS CIIBUTAETCSl B HAYaJI0 KOHTEHepa

Meronpl ki1acca priority queue:

e push ()- moBamBjeHMe B KOHEL OUepenu;

e pop ()- ynmajeHue M3 HadajJla odyepenu;

e front ()- nosydyeHue NepPBOTO BJIEMEHTA OUepenu;
e back()- nojydeHMe HOCJIeODHETO BJIeMeHTa odepenu;
e cmpty ()— mpoBepka IycTas ouepelb WMJIM HEeT;

e size()- moJydyeHMe pasMepa ouepelu.

PaccmoTtpuM npuMep UCHOIb30BaHUsL OYEPEIN C IPUOPUTETAMU:
#include <queue>
void main ()
{
priority queue <int> P;//ouepens Cc npuopuUTeTaMu
P.push(17); //mo6aBUTb 3JI€MEHTEL
P.push (5) ;
P.push (400) ;
P.push (2500) ;
P.push (1) ;
//mnoka oepenb He mnycTas
while (!P.empty())
{
cout<<P.top()<<' ' ;//BHIBECTU I[EPBHI 3JIEMEHT
P.pop();//yoamuTes 3JeMEeHT M3 Hauaja
}
}
PesynbraT paboThl mporpamMmebi:
2500 400 17 5 1



3. MocmaHo8kKka 3adayu

3agaua 1.

1.

2
3.
4.
5
6

Co3naTh nocaea0BaTeIbHbINM KOHTEUHED.

3aMoJHUTD €ro MIEMEHTAaMU CTaHJApPTHOI'O THUMA (TUI YKa3aH B BAPUAHTE).
J106aBUTB 3JIEMEHTHI B COOTBETCTBUU C 3aJJaHUEM

VY nanuTe 371€MEHTBI B COOTBETCTBUU C 3a/1aHUEM.

BeinonHuTh 3aaHue BapraHTa JUlsl IOJy4EeHHOTO KOHTEHHepa.
Brinonnenue Beex 3a1aHuil 0pOPMHUTE B BUJIE TI00ATBHBIX (DYHKITHIA.

3agaua 2.

l.
2.

3.
4.
5
6

Co3naTh nocaea0BaTeNIbHbIN KOHTEUHED.

3aMoHUTD €ro JIEMEHTaMU M0JIb30BaTEIbCKOI0 TUNA (TUI YKa3aH B BapuaHTte). s
M0JIb30BATEIbCKOTO TUIIA TIEPErPy3UTh HEOOXOAUMBIE OTIEPALIUH.

J106aBHUTh 3JIEMEHTHI B COOTBETCTBUU C 33JJaHUEM

VY 1anuTe 371eMEHThI B COOTBETCTBUU C 33/IaHHUEM.

BrImonHuTh 3a1aHKe BapuaHTa AJIs OIy4eHHOT0 KOHTeHHepa.

BrimonHenue Bcex 3amannii 0hOpMHUTH B BUJE TII00ATBHBIX (DYHKITHH.

3agaua 3

1.

ISARRANE N

Co3naTh mapaMeTpU3UPOBAHHBIN KJIacC, UCMOJIb3Ysl B KAUECTBE KOHTEUHEPA
MOCJIEN0BATEIbHBIN KOHTEUHED.

3amnoJHUTB €ro 3JIEMEHTaMU.

J106aBUTH 37IEMEHTHI B COOTBETCTBUU C 33/IaHUEM

VY 1anuTh 3J1EMEHTHI B COOTBETCTBUU C 3aJaHUEM.

BrinonHuTh 3a1aHre BapyuaHTa JUisl MOJYy4YEHHOTO KOHTEWHepa.

Brinonnenue Bcex 3aaHuii 0OpMHUTH B BUJIE METOJIOB IMapaMeTPU3UPOBAHHOTO
KJ1acca.

3amaya 4

l.
2.

3.
4.
5
6

Co3pnath ajantep KOHTEHHEpa.

3aMoNHUTD €ro AIEMEHTAaMU M0JIb30BaTENIbCKOIO TN (TUI YKa3aH B BapuaHTte). /s
M0JIb30BaTEIbCKOTO TUIIA MIEPErpy3UTh HEOOXOAUMBIE OTIEPALIUH.

J106aBHTh 3JIEMEHTHI B COOTBETCTBUU C 33JaHHEM

VY 1anuTe 351eMEHThI B COOTBETCTBUU C 3a/IaHHUEM.

BrImonHuTh 331aHue BapuaHTa 1S MOJIy4eHHOTO KOHTEeHHepa.

Brimonnenue Bcex 3amannii 0hOpMHUTH B BUJE TII00ATBHBIX (DYHKITUH.

3amaua 5

1.

SNk

Co3narb mapaMeTpu3HMpOBAHHbBIN KIIACC, UCIIOJIb3YsI B KaUeCTBE KOHTEWHEpa ajanTep
KOHTEHHepa.

3amoIHUTE €ro dJIEMEHTAMU.

J106aBUTH 371IEMEHTHI B COOTBETCTBUU C 3a/IaHUEM

Y,Z[aJII/ITI: J3JIEMCHTHI B COOTBETCTBHU C 3aJaHUCM.

BrimonHuTh 331aHKe BapraHTa Ui [OJIy4€HHOT0 KOHTEHHepa.

Brimonnenue Bcex 3amanuii 0pOpMHUTH B BUJIE METOIOB IMapaMEeTPU3UPOBAHHOTO
KJiacca.



4. Xo0 pabomni

3apaua 1
1. KonTelinep — BEKTOD;
2. TUII 3JIEMEHTOB - int ;
3. Haiitu cpeagnee apudmeTndeckoe BEKTOpa M I00aBUTh €ro B BEKTOP MO HOMEPOM K.
4. Y januth MakCUMaJbHBIN JIEMEHT U3 BEKTOPA.
5. Kaxplil 371eMEHT pa3ielIuiTh HA MUHUMAJIbHOE 3HAYEHUE BEKTOPA.

1. Coznmatb mycToit mpoekT. 1jist 3Toro Tpedyercs
1.1. 3anyctuts MS Visual Studio:
1.2. BoeiOopats komanny File/New/Project
1.3. B oxne New Project BeiOpats Win Console 32 Application, B mosie Name yka3atb
nMms nipoekta (Lab12), B mone Location yka3zaTb MeCTO MOJIOKEHHS TIPOEKTa
(JIMUHYyIO MankKy), Haxarb KHOnKy OKk.
1.4. B cnenyromieM okHe BHIOpaTh KHOTIKY Next.
1.5. B cnenyromiem okHe BHIOpaTh KHOMKY Next.
1.6. B nuanorosom okHe Additional Settings yctanoBuTh (hnaxox Empty (ITycroit
MIPOEKT) M HaKaTh KHOMKY Finish.
1.7. B pe3ynbTare BHIIOJHEHHBIX IEHCTBUI MOIYYUM ITyCTON MIPOEKT.
2. Jlo6aBum B mpoekT (ait Labl1 main.cpp, coaepsxamuii OCHOBHYIO mporpamMmy. JlJis
3TOT0 HYXKHO:
2.1. BpI3BaTh KOHTEKCTHOE MEHIO MpoeKTa B maHesn O003peBaTesb PeIICHHA
(Solution Explorer), Bei6paTth B HeM myHKT MeHI0 Add/ New Item.
2.2. B muanoroBom okHe Add New Item — Lab11 BeiOpars Kateroputo Code, mabmon
— C++File (.cpp), 3anate ums daiina Labl1 main. B pe3ynbraTe BHIIOTHEHHBIX
JercTBH monyduM myctoi daitn Labl1 main.cpp, B koTopom OyaeT
PEIaKTUPOBATHCSA TEKCT MPOTPAMMBI.
2.3. BeecTu cieayronumi TEKCT MPOTPaMMBI:
#include <iostream>
#include <vector>
#include <cstdlib>
using namespace std;
typedef vector<int>Vec;//omnpemensgem Twun njg paboTH C BEKTOPOM
//dyHKUMA OJS GOPMMPOBAHMSA BEKTOpa
Vec make vector (int n)
{ Vec v;//nycToii BeKTOp
for(int i=0;i<n;i++)
{ int a=rand()%100-50;
v.push back(a);//mnobaBisgeM a B KOHEL BEKTOpa
}
return v;//BO3BpamaeM BEKTOP KakK pes3yibTa padoTH &yHKLUMU
j/@yHKHMH oJia IeyaTy BeKTopa
void print vector (Vec v)
{
for (int 1i=0;i<v.size () ;1i++)
cout<<v[i]l<<" ";
cout<<endl;
}
//ocHOBHas QyHKLUSA
void main ()
{
try
{

vector<int> v;//BekTOp



vector<int>::iterator vi=v.begin();//urepaTop
int n;

cout<<"N?"; cin>>n;

v=make vector (n);//bopMupoBaHme BeKTOpPa

print vector (v);//mneduars BeKTOpa

catch (int) //6mok 06paboTKM OmUBOK

{

cout<<"error!";

}
3. 3amycTuTh IporpaMMy Ha BBITIOJTHCHHE U TPOTECTHPOBATH €€ padoTy.
4. Jlo6aBuM (pyHKIMU AJIs BEITIOTHEHMSI 3a/1aHUS 3.

//BBIYKCTIEHUE CPETHETO apUPMETHIECKOTO
int srednee (Vec v)

{

int s=0;
//nepebop BEKTOpPa
for(int 1=0;i<v.size () ;1++)
s+=v[i];
int n=v.size();//KOIMUECTBO 3JIEMEHTOB B BEKTOpPE

return s/n;
}
void add vector (Vec &v, int el, int pos)
{
//nobaBjiseM Ha MECTO POS 3JIeMeHT el
v.lnsert (v.begin () +pos,el);
}
5. Jlo6aBuMm B pyHKIMI0 main() BEI30B (YHKITUN SISl BRITIOJTHEHUS 3a1aHusI 3.
void main ()
{
try
{
vector<int> v;
vector<int>::iterator vi=v.begin();
//bopMMpOoBaHMe BeKTOpa
int n;
cout<<"N?"; cin>>n;
v=make vector (n);
print vector (v);
//BHUMCIIEHME CpenHeT o
int el=srednee (V) ;
//nosuumua OJid BCTaBKM
cout<<"pos?";

int pos;
cin>>pos;

//TeHepupyeM oumbKy, €CJAM [NO3UUUA IJIS BCTABKU OOJiblle pasMepa BeKTopa
if (pos>v.size())throw 1;

//BHB0OB QOYHKLMM IOJ8 HOOaBJIEHUSA
add vector (v,el,pos);
//neuare BeKTOpa
print vector(v);

catch (int) //610k 0BpaboTkM OHMUBOK

{

cout<<"error!";

6. 3amycTUTh NPOrpaMMy Ha BBITIOJTHEHHUE U IPOTECTUPOBATH €€ padoTy.

7. Jlo6aBuM (DyHKIMM 7151 BEITIOJIHCHMS 3aaHus 4.
//TIOUCK MaKCUMAaJIbHOTO 3JIeMeHTa
int max (Vec v)

{



int m=v[0],//MMHMMAJILHLI BJIEMEHT
n=0; //HOMEp MMHMMAJILHOTO 3JIEeMEeHTa
for(int 1=0;i<v.size();i++)//nepebop BekTOpPa
1f (m<v[i])
{
m=v[1i];//MakKCHMaJbHLEI 3JIEMEHT
n=1i;//HOoMEp MaKCHMaJILHOT'O

return n;
}
//yOanuTe BJIEMEHT M3 MO3ULUM POS
void del vector(Vec &v, int pos)
{

v.erase (v.begin () +tpos) ;

}

8. Jlo6aBuMm B pyHKIMIO0 main() BRI30B (GYHKITUHN TSI BBITIOJTHEHUS 3a1aHus 4.
void main ()
{

try

{

int n max=max(v);//HalTu HOMEP MaKCHMaJIbHOTO
del vector (v,n max);//ymamuTb SJEMEHT C S3TUM HOMEDPOM
print vector (v);

catch (int) //6ma0ok 06paboTKM OuMOOK
{

cout<<"error!";

}
9. BaHyCTI/ITB HpOFpaMMy Ha BBITTIOJIHCHUEC U HpOTeCTI/IpOBaTB cec pa60Ty.
10. JIo6aBuM (pyHKITMU AJI BHITIOTHEHUS 3aIaHUS S.
//TOMCK MMHMMAaJbHOTO 3JIEMEeHTa
//TOVCK MMHUMAJILHOTO 3JIEMEeHTAa
int min (Vec v)
{
int m=v[0],//MMHUMAJILHLI 3JIEMEHT
n=0;//HOMEP MMHMMAJBLHOTO 3JIEMEHTa
for (int i=0;i<v.size();i++)//nepeBop BekKTOpPa
1if (m>v[i])
{
m=v[1i];//MUHVMAJILHEI BJIEMEHT
n=i;//HoMEp MMHMUMAJBLHOTO

return n;
}
void delenie (Vec &v)
{
int m=min (v) ;
for (int i=0;i<v.size () ;i++)
v[i]l=v[i]/v[m];

}

11. Jo6aBum B hyHKIIMIO main() BeI30B (DYHKIUN AJIs BEIOTHEHHMS 3a1aHus 4.
void main ()
{

try

{

//KaxXOei SJIEMEeHT Pas3nesjiIMTh Ha MUHMMAJIbHOE BHAaUeHUe BEeKTOopa
delenie(v);//
print vector(v);}



}

catch (int) //6ma0k 0B6paboTKM OUMOOK

{

cout<<"error!";

12. 3amycTuTh IporpaMMy Ha BBIMIOJTHEHUE U TPOTECTUPOBATH €€ PaboTy.
3anaua 2.

A e e

—

e

9.

KonTeiinep - BexTop.

Tun anemenToB Time (cMm. mabopartopryro padoty Ne3).

Haiitu cpennee apupmeTrueckoe BeKTopa 1 J00aBUTH €r0 B BEKTOP MO HOMEPOM K.
VYV 1anuTh MakCUMaJIbHBIN JIEMEHT U3 BEKTOPA.

Kaxplii a1eMeHT pa3ienuTh Ha MUHUMaIbHOE 3HAYCHHE BEKTOpa.

BrimonHeHue Bcex 3aqaHuii opOpMUTH B BUE TI100aTbHBIX (PYHKITHH.

Jo6aBum B hyHkmmio main() BeI30B (DYHKITHI JJIs1 BRITTOJTHEHUS 3a1aHus 4.

Jlo6GaBuM HOBBII IPOEKT B CyIIECTBYOLIEee pemeHue. s aToro TpedyeTcs BhI3BaTh
KOHTeKCTHOe MeHIo i Pemennst (Solution) labl1 B O603peBarene pemenuit (Solution
Explorer).

B xontexctHOM MeHto BeIOpaTh MyHKT Add./ New Project. B okae New Project BeiOpaTh
Win Console 32 Application, B mosie Name yka3zats ums npoekra (Zadacha 2), B mone
Location ykazath MECTO MOJIOKEHHUS MPOEKTa (JIMUHYIO TATKY), HaxkaTh KHONKY OK.

B crnenyromem okHe BBIOpaTh KHONKY Next.

B cnenyrommem okHe BEIOpaTh KHOMKY Next.

B nuanoroBom okne Additional Settings yctanoButs ¢uiaxkok Empty (Ilycroit npoekr) u
HaxxaTh KHOTIKY Finish.

B pe3synbTare BHITOTHEHHBIX ASHCTBHM MOTYyYHM IycToi mpoekT Zadacha 2,
no6aBieHHBIN B pereHue Labl 1.

JloGaBmnsiem B Hero kimace Time. JIJist 3TOrO BBI3bIBAEM KOHTEKCTHOE MEHIO JIJISl TIPOEKTa
Zadacha 2, Beioupaem nyHKT Add/Class, B quanoroom okHe Add class BeiOpaTh
kateroputo C++, mabnon C++ Class, Haxats kHOonKy Add. B nuanoroBom okne Generic
C++ Class Wizard BBectu ums kinacca (Class Name) Time.

B pesynbrare 6yayTt chopmupoBansl 2 daitna: Time.h, Time.cpp. B ¢daiin Time.h BBectn
onucaHue kiaacca Time:

#include <iostream>
using namespace std;
class Time

{

int min, sec;

public:

}i

Time () {min=0;sec=0;};

Time (int m, int s) {min=m;sec=s;}

Time (const Timeé&t) {min=t.min;sec=t.sec;}
~Time () {};

int get min () {return min;}

int get sec() {return sec;}

void set min(int m) {min=m;}

void set sec(int s) {sec=s;}

//neperpyXeHHEE Olepalun

Time&operator=(const Time&) ;

//nrnoBanbHele QYyHKLUMM BBOILA—BHBOILA

friend istreamé& operator>>(istreamé&in, Timeé&t);
friend ostream& operator<<(ostream&out, const Timeé&t);

10. B ¢aitn Time.cpp BBeCTH omnpeesieHusl r00anbHbIX PYHKITUN U OTepaIiu

IMpucCBanBaHUA:

//neperpyska ornepauuy IpUCBaAUBAHNUL



Time&Time: :operator=(const Time&t)
{
//npoBepka Ha CcaMolIpMUCBauMBaHMUE
if (&t==this) return *this;
min=t.min;
sec=t.sec;
return *this;
}
//neperpys3ka 1JoBasibHOM GYHKUMM-ONepauny BBOIA
istream&operator>> (istream&in, Times&t)
{
cout<<"min?"; in>>t.min;
cout<<"sec?"; in>>t.sec;
return in;
}
//neperpyska TJo0asibHOM QYHKLUMM-ONepalnu BHBOIA
ostream&operator<< (ostream&out, const Timeé&t)

{

return (out<<t.min<<" : "<<t.sec);

}

11. IIpoananu3upoBaTh Kakue oneparyu TpedyeTcs: meperpy3uTh A kinacca Time, 9To0bl
MO>KHO OBLIO PENINTh MOCTABJICHHBIC BBIIIE 33/1a4¥ 175 JaHHBIX Tuna Time. [{is moucka
MaKCHMaJIbHOTO U MUHUMAJIBHOTO 3HAaYeHUI TpeOyeTcs Meperpy3uTh onepanuu > 1 <, T.
K. HEOOXOIMMO CpaBHUBATh 3HaUeHUs Tuna Time apyr ¢ apyrom. JlJis moucka cpeaHero
apuQMeTUIECKOro HEOOXOAMMO BBIMOIHUTD JIEJIEHUE Ha 1IE€JI0€ YHCIIO U CIOKEHHE
nepeMeHHbIX Tuna Time apyr ¢ npyrom. Jliis geneHus: 2IeMEHTOB BEKTOpa Ha
MUHUMAaJbHOE 3HaUeHHE HEOOXO0IMMO MEePErpy3UTh ONEPALIUIO JEICHUS HA TIEPEMEHHYIO
tuna Time.

12. Tleperpy3uTh ykazanHbie onepanuu. [[is atoro mod6aButh B daitn Time.h mpoTtoTumsl

METOHAOB:
#include <iostream>
using namespace std;
class Time
{
int min, sec;
public:

Time () {min=0;sec=0;};

Time (int m, int s) {min=m;sec=s;}

Time (const Timeé&t) {min=t.min;sec=t.sec;}

~Time () {};

int get min () {return min;}

int get sec() {return sec;}

void set min (int m) {min=m; }

void set sec(int s) {sec=s;}

//neperpyxeHHEe oONepalmnn

Time&operator=(const Time&) ;

Time operator+ (const Time&) ;

Time operator/ (const Time&) ;

Time operator/ (const inté&);

bool operator >(const Time&);

bool operator <(const Time&);

//rnofanbHele OYHKLUMM BBOIA-BHBOIA

friend istream& operator>>(istreamé&in, Timeé&t);

friend ostream& operator<<(ostream&out, const Timeé&t);
}i
13. B ¢aitn Time.cpp 100aBUTH ONPEEICHHUS METOJIOB:

bool Time::operator <(const Time &t)

{



if (min<t.min) return true;
if (min==t.min&&sec<t.sec) return true;
return false;

}

bool Time::operator >(const Time &t)

{
if (min>t.min) return true;
if (min==t.min&&sec>t.sec) return true;
return false;

Time Time::operator+ (const Timeé&t)

int templ=min*60+sec;

int temp2=t.min*60+t.sec;
Time p;
p.min=(templ+temp?2)/60;
p.sec=(templ+temp?2) %$60;
return p;

}

//neperpyska OMHAPHOM ONepalur IeJIeHNI
Time Time::operator/ (const Timeé&t)
{
int templ=min*60+sec;
int temp2=t.min*60+t.sec;
Time p;
p.min=(templ/temp2) /60;
p.sec=(templ/temp2) %$60;
return p;
}
Time Time::operator/ (const inté&t)

{

int templ=min*60+sec;

Time p;
p.min=(templ/t) /60;
p.sec=(templ/t)%60;
return p;
}
14. Jo6aButh B poekT (aiin zadacha2 main. BBectu cremyronmii TEKCT MpOrpamMMBbl:
#include <iostream>
#include <vector>
#include <cstdlib>
#include "Time.h"
using namespace std;
typedef vector<Time>Vec;//onpemessgeMm Tun njg paboTEH C BEKTOPOM
//dyHKUMA OJiS GOPMMPOBAHMSA BEKTOpAa
Vec make vector (int n)
{ Vec v;//mycToili BeKTOp
for (int 1i=0;i<n;i++)
{
int a=rand()%100-50;
v.push back(a);//nobasnseM a B KOHel BeKTOpa
}
return v;//BO3BpamaeM BEKTOP Kak pesysibTa paboTH QyHKLUMK
}
//OYHKUMA OJIS [IeYaTy BeKTopa
void print vector (Vec v)
{
for (int 1=0;1i<v.size () ;i++)
cout<<v[i]<g<" ";
cout<<endl;

}

//ocHOBHad QYHKLMA



void main ()
{

try

{

vector<int> v;//BekTOp

vector<int>::iterator vi=v.begin();//urepaTop
int n;
cout<<"N?"; cin>>n;

v=make vector (n);//bopMupoBaHMe BeKTOpPa
print vector(v);//meuars BekTOpa

catch (int) //6mok 0bpaboTKu OmMUBOK

{

cout<<"error!";

}
15. 3amycTuTh MporpaMMy Ha BBITIOJTHEHHE U MTPOTECTHPOBATH €€ paboTy.

16. Jlo6aBum pyHKIIMY AJIs BBITIOTHEHHS 3a1aHUS 3.

//BBIUKCTIEHUE CPETHETO apUPMETHIECKOTO
int srednee (Vec v)

{

int s=0;
//nepebop BekTOpa
for (int 1=0;i<v.size () ;1++)
s+=v[i];
int n=v.size();//KOIMUECTBO 3JIEMEHTOB B BEKTOpE

return s/n;
}
void add vector (Vec &v, int el, int pos)
{
//noBaBiygeM Ha MECTO POs sjeMeHT el
v.lnsert (v.begin () +pos,el);
}
17. lo6aBum B pyHKIIMIO main() BI30B PYHKIMIA IS BEIIOTHEHUS 3a1aHUS 3.
void main ()
{
try
{
vector<int> v;
vector<int>::iterator vi=v.begin();
//bopMMpOoBaHMe BeKTOpa
int n;
cout<<"N?"; cin>>n;
v=make vector (n);
print vector(v);
//BHUMCIIEHME CpenHeT o
int el=srednee (v);
//mosyumua mJs BCTaBKU
cout<<"pos?";

int pos;
cin>>pos;

//TeHepupyeM oumbKy, €CJAM [NO3ULUUA IJIS BCTAaBKMU OOJIiblle pasMepa BeKTopa
if (pos>v.size())throw 1;

//BHBOB QOYHKLMM IOJd HOOaBJIEHUSA
add vector (v,el,pos);
//neuars BeKTOpa
print vector(v);
}
catch (int) //6m0k 0BpaboTKM OUMOOK

{

cout<<"error!";



18. 3amycTuTh porpaMMy Ha BBIIIOJHEHHE U MPOTECTUPOBATH €€ PadoTy.

19. Jlo6aBuM (QyHKITUU TSI BBITIOJTHEHUS 3a1aHusl 4.
//TIOUCK MaKCUMAaJIbHOT'O 3JIeMeHTa
int min (Vec v)
{
int m=v[0],//MMHMMAJIbLHLI BJIEMEHT
n=0;//HOMEP MMHMMAJBLHOTO 3JIEMEHTa
for (int i=0;i<v.size();i++)//nepeBop BekKTOpPa
if (m<v[i])
{
m=v[i];//MaKCUMaJILHEIL SJIEMEHT
n=i;//HoMEp MaKCHMMaJILHOTO

return n;
}
//yOanuTe BJIEMEeHT W3 MNO3ULUM POS
void del vector (Vec &v, int pos)
{
v.erase (v.begin () tpos);
}
20. lo6aBum B pyHKIMIO main() BEI30B (PYHKIIHIA [T BRITIOTHEHUS 3a0aHus 4.
void main ()
{
try
{

int n max=max(v);//HaliTu HOMEP MaKCMMAaJIbHOT'O
delivector(v,nimax);//ynanMTb 3JIEMEHT C 3TKM HOMEPOM
print vector (v);

catch (int) //6sok obpaboTku oumbok

{

cout<<"error!";

}
21. 3anycTuTh MporpaMMy Ha BBITIOJIHEHUE U MMPOTECTHPOBATH €€ padoTy.

22. 1o6aBuM (pyHKIMHM 1151 BBITOJTHEHHS 3aJaHUA S.
//TOUMCK MMUHMMAJILHOTO DJIEMEHTa
//TIOUCK MUHMMAJIBHOT'O 3JIEMEHTAa
int min (Vec v)
{
int m=v[0],//MMHMMAJILHLI BJEMEHT
n=0; //HOMEp MMHMMAJILHOTO 3JIEeMeHTa
for(int 1=0;i<v.size();i++)//nepebop BekTOpPa
if (m>v[i])
{
m=v[i];//MUHMMAJILHEII SJIEMEHT
n=1i;//HOMEp MMHMMAJILHOTO

return n;

}
void delenie (Vec &v)
{
int m=min (v);
for (int 1i=0;i<v.size () ;1i++)
viil=v[i]/v[m];
}
23. lo6aBum B GyHKIIUIO Main() BbI30B (DYHKIIH /17151 BEITIOJIHCHUS 3aaHus 4.
void main ()
{
try



}

{

//Kaxmei B3JIEMEeHT pasfesiMTh Ha MUHMMAJIbHOE BHAaueHMe BeKTopa
delenie(v);//

print vector(v);}

catch (int) //6sok obpaboTku oumbok

{

cout<<"error!";

24. 3anycTUTh MPOTPaMMy Ha BBITIOJIHEHUE U MTPOTECTHPOBATH €€ padoTy.

3amaua 3

1. Kourelinep - BEKTOD.

2. Twun snementoB Time (cM. mabopatopHyro padoty Ne3).

3. Haiitu cpennee apupmMeTHueckoe BEKTopa U J0OaBUTh €r0 B BEKTOP MO HOMEPOM K.

4. VYpanuTh MaKCUMAJIbHBIA 3JIEMEHT U3 BEKTOPA.

5. Kaxnplil a1eMeHT pa3aenuTh Ha MUHUMaIbHOE 3HAUEHUE BEKTOPA.

6. BrmonHeHue Bcex 3aManuii 0OPpMUTE B BHIE METOOB MapaMEeTPU3UPOBAHHOTO Ki1acca

4.

Bekrop.

Jlo6aBrM HOBBII MPOEKT B CyIIECTBYOMIEe pemeHue. s 3Toro TpedyeTcst BHIIOIHUTH
TE e JAeUCTBUs, uTo U B 3amaue 2. [Ipoekt Ha3Bath Zadacha 3.

Jlo6GaBuTh B ipoekT kinacc Time u3 3agauun 2. i 3TOro HY>KHO BBI3BaTh KOHTEKCTHOE
MEHIO MPOeKTa U BeIOpaTh MyHKT Jlo6aBuTh/CymectByromuii anemeHT (Add/Existing
Item). B auanoroBom okHe BBIOpaTh HYkHBIE (aitnel. [Ipu ncnons3zoBanuu daitna Time.h
B nupekTuBe #include Hy)XHO OyzeT yKa3bpIBaTh MOJHBIN MyTh K 3TOMY (aily, T. K. OH
OyZeT pacnojoXeH B Manke OTIUYHON OT ManKu TeKYIIEro MpoeKTa.

J06aBUTH B IPOEKT MapaMeTpU3UPOBaHHbBIN Kiace Vector. [[s 3Toro 100aBUTH B IPOCKT
daiin Vector.h.

Onpenenutp madimoH Vector ¢ MUHUMAJIBHON (DYHKIIMOHAIBHOCTBIO CJICTYIOITUM
obpazom:

#pragma once
#include <vector>
#include <iostream>
using namespace std;
//mabyon Kjacca
template<class T>
class Vector

{

vector <T> v;//mocjienoBaTEJILHEINM KOHTEMHEp IJid XPAaHeHMd 3JIEMEHTOB BeKTOpa
int len;
public:

}i
5.

Vector (void) ; //xoHCTpyKTOpP 6€3 napaMmeTrpa
Vector (int n);//KOHCTPYKTOpP C HapaMeTpoM
void Print();//neuats

~Vector (void) ; //mecTpykTop

Jlo6aBuTH B 3TOT ke (haiin onpeneneHne napaMeTpu3NPOBAHHBIX (PYHKIIUI:

//KoHCTpYyKTOpP 6e3 mapamerpa
template <class T>
Vector<T>::Vector ()

{

}

len=0;

//0ecTpyKTop
template <class T>
Vector<T>::~Vector (void)



{
}
//KOHCTPYKTOP C [NapaMeTpoM
template <class T>
Vector<T>::Vector (int n)
{
T a;
for (int i=0;i<n;i++)
{
cin>>a;
v.push back(a);
}
len=v.size();
}
//neuars
template <class T>
void Vector<T>::Print ()
{
for (int 1=0;i<v.size();i++)
cout<<v[i]<<" ",
cout<<endl;
}
6. JloGaButh (aitn zadacha3 main. BBectu ciemyrommii TEKCT IpOrpaMMBbI:
//HONHE NyTh K Gary Time.h
#include <D:\PABOTA\JIaBeiC++\Time.h>
#include "Vector.h"
#include <iostream>
using namespace std;

void main ()

{
Vector<Time>vec (5);//co3maTs BEKTOP M3 5 BJIEMEHTOB
vec.Print ();//nedars BekTOpa

}

7. 3amycTuTh MpOrpaMMy Ha BBIMIOJHEHUE U TPOTECTUPOBATH €€ paboTy.

8. Jlo6aBuTH B ONUCaHKE BEKTOpa (PYHKIMU AJIsl BBITOJTHEHUS 3aJaHUs 2:

//mabyoH kjacca

template<class T>

class Vector

{

vector <T> v;//mocienoBaTesbHHY KOHTEMHEp MOJIS XPaHeHMS 3JIEMEeHTOB BeKTopa
int len;

public:

T Srednee () ;//BHUMCIIEHVE CpPEeOHETO apudMeTHUeCKOT O
void Add(T el, int pos);//mobaBreHue sjieMeHTa el Ha NO3BUIUKD POS
b
9. HoGaButs B daiin Vector.h onpenenenue GyHKIUU:
//BBIYMCIIUTE CpeHee apu(hMETHIECKOe
template<class T>
T Vector<T>::Srednee ()
{
T s=v[0];
for (int i=1l;i<v.size();1++)
s=s+v[i];
int n=v.size();
return s/n;
}
//nobGaeyieHue B3JIeMeHTa
template<class T>
void Vector<T>::Add(T el, int pos)
{

v.insert (v.begin () +pos,el);



}

10. JloGaButh B aitn zadacha3 main BeI30B (yHKIIHIA:

void main ()

{
Vector<Time>vec (5);//co3maTe BEeKTOp M3 5 SJIEMEHTOB
vec.Print () ;//neuars BekTOpa
Time s=vec.Srednee () ;//cpenHee apuMeTUUeCKOE
cout<<"Srednee="<<s<<endl;
cout<<"pos?";
int p;
cin>>p;//BBecTU mos3uLMD 0J9 OOOABJIEHUS
vec.Add (s, p);//mDo6aBuUTh BJEMEHT B BEKTOP
vec.Print ();//nedars BekTOpa

}

11. 3amycTuTh MporpaMMy Ha BBITIOJTHEHHE U MTPOTECTUPOBATH €€ padoTy.

12. lo6aBuTh B onucanue BeKTopa (QYHKIUH JUIs BBIIOJHEHUS 3a1aHus 3:
//mabioH kjacca

template<class T>

class Vector

{

vector <T> v;//mocienoBaTesIbHEM KOHTEMHEep IJid XPAaHeHMS 3JIEMEeHTOB BEeKTOpa
int len;
public:

int Max ();//HaiTy¥ HOMEpP MaKCUMAJIBHIO 3JIeMEeHTa
void Del (int pos);//ymanuTe 3JIEMEHT U3 NO3ULMKM POS

b

13. JloGaButh B daiin Vector.h onpenenenne QpyHkiumii:
//TOUCK MaKCUMAJILHOTO B3JIEMEeHTa
template <class T>
int Vector<T>::Max()
{
T m=v[0];
int n=0;
for (int i=1;i<v.size () ;i++)
if(v[i]>m)
{
m=v[i];
n=i;
}
return n;
}
//ynaneHve sJieMEeHTa M3 NO3ULUUM POS
template<class T>
void Vector<T>::Del (int pos)
{
v.erase (v.begin () +pos);
}
14. Jlo6aButs B (aiin zadacha2 main BbI30B (hyHKITHI:
void main ()

{

p=vec.Max () ;//HaliTU MaKCUMAaJILHEDI SJIEMEHT
vec.Del (p) ; //ynaneuue
vec.Print () ;//meuars

}

15. 3amycTuTh IporpaMMy Ha BBIIIOJTHEHHUE U IPOTECTUPOBATH €€ PadoTy.
16. JloGaBUTH B ONMCAaHKUE BEKTOPA (PYHKITUH JJIs BHITTOJTHEHUS 3a1aHus 4:
//mabJyiod kJjacca

template<class T>

class Vector



{

vector <T> v;//mocjienoBaTEJILHEIN KOHTEMHEp IJid XPAaHeHMd 3JIEMEHTOB BeKTOpa
int len;

public:

int Min();//HakTK HOMEpP MMHMMAJILHIO 3JIEMEHTa
void Delenie () ;//mejeHue Ha MUHUMAJbHEBIMA

b

17. Hobasuts B ¢aiin Vector.h onpenenenue ¢pyHKunii:
//TOMCK MMHMMAJILHOTO 3JIeMeHTa
int Vector<T>::Min ()
{
T m=v[0];
int n=0;
for (int i=l;i<v.size () ;1++)
1f(v[i]<m)
{
m=v[i];
n=i;
}
return n;
}
//OeneHue BCexX SJIEMEHTOB BEKTOPAa Ha MMHMMAJIBHEIA BJIEMEHT
void Vector<T>::Delenie ()
{
int m=Min () ;T min=v[m];
for(int 1=0;i<v.size () ;1++)
v[i]=v[i]/min;
}
18. Jlo6aButh B paitn zadacha3 main BeI30B (yHKIIHIA:
void main ()

{

vec.Delenie () ; //menenue
vec.Print();}//neuars

19. 3anmycTuTh porpaMMy Ha BBITIOJTHEHHE U TPOTECTHUPOBATH €€ padoTy.

3amaua 4.

1. ApanTep KOHTEWHEpA - CTEK.

2. Twun snementoB Time (cM. mabopatopHyro padoty Ne3).

3. Haiitu cpennee apupmMeTnaeckoe cTeKa U 100aBUTH €ro B CTEK MoI HoMepoM k.
4. VmanuTh MakCUMAaJILHEIA DJIEMEHT U3 CTEKA.

5. Kaxnplii 271eMeHT cTeKa pa3IeTuTh HA MUHUMAaTbHOE 3HAYCHHE CTEKA.

6. BrimosiHeHHe BceX 3aMaHuil 0POPMUTH B BHJIE TIO0ATBHBIX (DYHKITHA.

1. JloGaBMM HOBBIN MTPOEKT B CYIIECTBYIOIIEE perieHue. J{is 3Toro TpedyeTcst BHIOJHUTD
TE K€ ICHUCTBHS, UTO U JJIs peAbLayInuX 3a1ad. [Ipoekt HazBate Zadacha 4.

2. JloGaBuTh B mpoeKT kinacc Time u3 3agaun 2. J{J1s1 7TOro HY)KHO BBI3BaTh KOHTEKCTHOE
MEHIO TIpOoeKTa U BeIOpaTh MyHKT [lo6aBuTh/CymmectByromuii anemeHT (Add/Existing

Item). B nuanmoroBoM okHe BeIOpaTh Hyx)HBIE (aitnbl. [Ipu ncmons3oBannu daitna Time.h

B qupekTHBe #include Hy)xHO OyZeT yKa3bIBaTh MOJIHBIA YTk K 3TOMY (aiiiy, T. K. OH
OyzeT pacnosoKeH B MarKe OTIIMYHON OT MaIlK{ TEKYIIETO MPOEKTa.
3. JHobGaButk B npoekT (aitn zadacha4 main.

4. TlogxmrounTh OMOJIMOTEKH C TIOMOIIBIO JUPEKTUB MPEIpoIeccopa:
#include <D:\PABOTA\JlaBeiC++\labll\Time.h>
#include <iostream>



#include <stack>

#include <vector>

using namespace std;

5. B mporpamme Oynem KUCIONIb30BaTh KOHTEHHEP THIA Vector B KaUuecTBe
BCIIOMOTaTCIBHOI'O KOHTCﬁHepa, IO3TOMY OIIPCACIINM JIBa THUIIA:

typedef stack<Time>St;//cTek

typedef vector<Time>Vec;//BexTop

6. Omnpenenum QyHKIHIO U1 GOPMUPOBAHHS CTEKa!

St make stack(int n)

{

St sy

Time t;

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

{ cin>>t;//BBOO NEepPeMeHHO

s.push (t);//mobaeByeHre ee B CTEK

}

return s;//BepHYyTb CTEeK KakK pes3yJibTaT GyHKUMM

7. Tlpu paboTe co CTEKOM y HaC €CTh JOCTYIM TOJBKO K BepIIUHE cTeKa. UTOOBI MOTYyYUTh
JOCTYII K CIEAYIOLIEMY 2JIEMEHTY, 2JIEMEHT U3 BEPIIUHBI HY)KHO yaanuTs. [loromy nepen
MIPOCMOTPOM CTEKa €ro HaJI0 COXPaHUTh BO BCIIOMOTaTEIbHOM KOHTEHHEpE TUIIA vector
(vector BbIOMpaeTc, T. K. C HUM JOCTaTOYHO MPOCTO padboTatk). s paboThl ¢

BCKTOPOM M CTCKOM HAITMIIIEM BCIIOMOTI'aTCJIbHBIC Q)YHKHI/II/IZ
//KOMMpyeT CTeK B BEKTOp
Vec copy stack to vector (St s)
{
Vec v;
while (!s.empty())//noka cTek He MOyCTOI
{
//00BGaBUTbL B BEKTOP SJIEMEHT M3 BEPUME CTEKa
v.push back(s.top());
s.pop();
}
return v; //BepHYTH BEKTOP KaK pPes3yjbTaT QyHKLUU
}
//Konupyer BEKTOP B CTEK
St copy vector to stack(Vec v)
{
St s;
for(int 1=0;i<v.size () ;1++)
{
s.push(v[i]);//nobaBuTs B CTEK SJIEMEHT BEKTOpPAa
}
return s; //BepPHYTb CTeK KakK pes3yybTaT QYyHKUMM
}
8. Jlo6GaButh pyHkmmio main()
void main ()
{
Time t;
St sy
int n;
cout<<"n?";
cin>>n;
s=make stack(n);//cozmaTe cTex
print stack(s);//medare crexa
}
9. 3amycTuTh IpOrpaMMy Ha BBIIIOJHEHHUE U MPOTECTUPOBATH €€ PadoTy.

10. Jlo6aBuM (pyHKITUU TSI BBITIOJTHEHUS 3aIaHUs 3.
//BHUMCIIEHME CpemHeIro S3HauyeHMd
Time Srednee (St s)

{



Vec v:copy_stack_to_vector(S);//KonMpyeM CTEK B BEKTOP
int n=1;
Time sum=s.top();//HauajbHOE SHAUEHMEeNJd CyMME
s.pop();//yoanuTs MEPBHIM 3JIEMEHT M3 BEKTOpa
while (!s.empty())//noka cTek He MOyCTOI
{
sum=sum+s.top () ;//006aBuUTL B CyMMy 3JIEMEHT M3 BEPUIMHE CTEKa
s.pop();//ymnanurs 3JIeMEeHT
n++;
}
s=copy vector to stack(v);//ckommpopaTb BEKTOP B CTEK
return sum/n; //BepHYyTb cpenHee apubMeTnuyeckoe
}
//noBaBJjieHre BJEMEeHTa B CTEK
void Add to stack(St &s,Time el, int pos)
{

Vec v;
Time t;
int i=1;//HoMep 3JeMeHTa B CTeKe
while (!s.empty())//noka cTek He MOyCTOI
{
t=s.top();//NONyUunTb BZJEMEHT U3 BEPIUMHE

//ecny HOMEep paBeH HOMepy MNO3ULMUM, Ha KOTOYyKl NOOBJISEM 3JIEMEHT
if (i==pos)v.push back(el);//moBGaBUTb HOBEII BJIEMEHT B BEKTOP
v.push_back(t);//noGaBMTb BJIEMEHT M3 CTeKa B BEKTOP
s.pop();//ymanurs BJIEMEHT U3 CTeKa
i++;
}
s=copy vector to stack(v);//xonupyem BEeKTOP B CTEeK
}
11. Jlo6aButh B PpyHKIMIO main() orepaTopsl AJis BbI30Ba (PYHKITUN, BEITIOJHSIONINX 3aaHIE
3:
void main ()
{
Time t;
St sy
int n;
cout<<"n?";
cin>>n;
s=make stack(n);//cozmaTe cTex
print stack(s);//meuars crexa
t=Srednee (s) ; //BHUKCIISEM CpemHee
cout<<"Srednee="<<Srednee (s)<<endl;
cout<<"Add srednee:"<<endl;
cout<<"pos?";
int pos;
cin>>pos; //BBOOMM MNO3ULUKL OJS OoOaBJIEHUS
Add to stack(s,t,pos);//nobaBieHne 3JEeMeHTa
print stack(s);//meuars crekxa
}
12. 3amycTuTh IporpaMMy Ha BBIIIOJHEHHE U IPOTECTUPOBATH €€ PadoTy.

13. Jlo6aBuM (pyHKITUU AJIS BBITIOJTHEHUS 3a1aHusl 4.
//TOUCK MaKCUMAJIBHOTO 3JIEMEHTa B CTEeKe
Time Max (St s)
{
Time m=s.top();//NepeMeHHOM m NpMCBaMBAEM 3HAUEHME M3 BEpUMHH CTeKa
Vec v=copy stack to vector(s);//xonmpyeMm CTeK B BEKTOP
while (!s.empty())//noka CTK He IyCTOM
{
if(s.top()>m)m=s.top();//CpBHMBAEeM m ¥ BJIEMHT B BEpIMHE CTeKa
s.pop () ;//ynmandgeMm sJeMEHT M3 CTeKa
}

s=copy_vector_to_stack(v);//xommyem BEKTOp B CTEK



return m; //BO3Bpamaem m
}
//YOoanurs MaKCUMAJIbHHIM DJIEMEHT M3 CTeka
void Delete from stack(Sté&s)
{
Time m=Max (S);//HaxoOuM MaKCHUMAJIbHBEII DJIEMEHT
Vec v;
Time t;
while (!s.empty())//noka cTek He MOyCTOI
{
t=s.top();//nonyyaeM 3JIEMEHT U3 BEpPUMHHE CTEeKa
//ecnr OH He paBeH MaKCUMAaJIbHOMY, BaHOCUM 3JIEMEHT B BEKTOP
if(t!=m)v.push back(t);
s.pop () ;//ynansgeMm 3JeMeHT M3 CTeKa
}
s=copy vector to stack(v);//xonupyeM BEKTOP B CTeK

}

14. Jlo6aButh B pyHKIIMIO main() onepaTopsl AJsl BEI30Ba (PYHKIIHIA, BBITOTHSIONINX 33aJaHUE
4.

void main ()

{
Time t;
St s;
int n;
cout<<"n?";
cin>>n;
s=make stack(n);
print stack(s);

cout<<"Delete Max:"<<endl;
Delete from stack(s);
printigtackYS);
}
15. 3amycTuTh IporpaMMy Ha BBIIIOJHEHHE U IPOTECTUPOBATH €€ PadoTy.

16. Jlo6aBuM (pyHKITUU AJI BHITIOTHEHUS 3aJIaHUS 5.
//TIOVICK MMHUMAJILHOTO 3JIEMEeHTa
Time Min (St s)
{
Time m=s.top();
Vec v=copy stack to vector(s):;
while (!s.empty())
{
if(s.top()<m)m=s.top();
s.pop();
}
s=copy_vector to stack(v);
return m;
}
//neneHue Ha MMHMUMAJIbHBIA
void Delenie (Sté&s)
{
Time m=Min (s);//HaxoOuM MUHMMAJILHEIL SJIEMEHT
Vec v;
Time t;
while (!s.empty())//mnoka CTeK He yCTOM
{
t=s.top();.//nonyyaeM 3JIEMEHT M3 BEPIIMHE
v.push back(t/m);//menuM t Ha MMHMMAJBHEIL M HOOABJSEM B BEKTOP
s.pop () ;//ynangeMm 3JEeMEHT U3 BEPIMHE
}

s=copy vector to stack(v);//xonupyeMm BEKTOP B CTEK



17. lo6aButh B hyHKIIMIO main() onepaTopsl A BbI30Ba (PYHKIIHIA, BHIMOTHSIONINX 3aJaHIE
5:

void main ()

{
Time t;
St sy
int n;
cout<<"n?";
cin>>n;
s=make stack(n);
print stack(s);

cout<<"Delenie:"<<endl;
Delenie(s);
print stack(s);
} _
18. 3amycTuTh porpaMMy Ha BBIIIOJHEHUE U IPOTECTUPOBATH €€ PaboTy.
3agaua S
Agnantep KOHTEHHEpa - CTEK.
Tun snementoB Time (cMm. maboparopHyro padoty Ne3).
Haiitu cpennee apudmeTnueckoe cTeka u J00aBUTh €ro B CTEK IO HOMEpOM K.
VYV 1anuTh MaKCUMaJIbHBIN JIEMEHT U3 CTEKA.
Kaxplii 21eMEHT cTeKa pa3ieluTh HA MUHUMAJIBHOE 3HAYEHHUE CTEKA.
Brinonnenue Bcex 3aganuii oopMHUTH B BUJIE METOJOB ITapaMeTPU3UPOBAHHOTO KJlacca.

A e e

1. JloGaBUM HOBBIN TPOEKT B CYIIECTBYIOIIEE perieHue. J{s 3Toro Tpedyercsi BBIMOIHUTD
TE K€ JeicTBus, uTo U B 3amaue 2. [IpoexT Ha3BaTh Zadacha 5.

2. JloGaBuTh B mpoeKT kinacc Time u3 3agauun 2. J{7s1 7TOr0 HY»KHO BBI3BaTh KOHTEKCTHOE
MEHIO NpoeKTa 1 BbIOpaTh NyHKT JloGaBuTh/CymiectByromuii snemMent (Add/Existing
Item). B nuanmoroBoM okHe BeIOpaTh HYXHBIC (aitnbl. [Ipu ncnonas3oBannu ¢aitna Time.h
B aupekTHBe #include Hy)xHO OyZeT yKka3bIBaTh MOJHBIA MYTh K 3TOMY Qaiiny, T. K. OH
OyIeT pacrojoKeH B MarkKe OTIMYHOM OT Manky TeKYLIeTro NpoeKTa.

3. Jo6aBuUTh B MPOEKT MapaMeTpu3npoBaHHbIi Kinacc Vector. J{ist 3Toro 706aBUTh B IPOEKT
daiin Vector.h.

4. TlonkmoyuTh OUOIMOTEKH C IIOMOIIBI0 TUPEKTHB MPEnpoIieccopa:

#include <iostream>

#include <stack>

#include <vector>

5. Omnpeznenuts mabia0H Vector ¢ MUHUMATBHON ()yHKIIMOHATIBHOCTBIO CIEAYIOIIUM
obOpazoM:

template<class T>

class Vector

{
stack <T> s;//xoHTeltHep
int len;//pa3sMep KOHTelHepa
public:
Vector () ; //kKOHCTPYyKTOp 6e3 napamMeTpoB
Vector (int n);//KOHCTPYKTOp C IHapaMeTpamu
Vector (const Vector<T>&) ;//KOHCTPYKTOP KONMUPOBaHUSI
void Print () ;
bi
6. JloGaBuM B 3TOT ke (paityn madoHbI rI00ambHBIX (PYHKIHHN 1711 pabOThI C BEKTOPOM U
CTEKOM:
//KONMMpoOBaHME CTeKa B BEKTOP
template <class T>
vector<T> copy stack to vector (stack<T> s)

{

vector<T> v;



while (!s.empty())
{
v.push back(s.top());
s.pop () ;
}
return v;
}
//KOoNypOBaHME BEKTOpa B CTEK
template <class T>
stack<T> copy vector to stack(vector<T> v)
{
stack<T> s;
for (int 1=0;i<v.size () ;1++)
{
s.push(v[i]);
}
return s;
}
7. o06aBuTb B ATOT e (aiii onpeaencHre napaMeTpu3npOBaHHbBIX (YHKIUNA:
//KOHCTPYKTOp 6e3 napaMeTpoB
template <class T>
Vector<T>: :Vector ()
{
len=0;
}
//KOHCTPYKTOP C [NapaMeTpoM
template <class T>
Vector<T>::Vector (int n)
{
T a;
for(int i=0;i<n;i++)
{
cin>>a;
s.push(a);//noBaBuTe B CTEK 3JIEMEHT a
}
len=s.size();
}
//KOHCTPYKTOP KOIMMUPOBAHMUSA
template <class T>
Vector<T>::Vector (const Vector<T> &Vec)
{
len=v.len;
//KOomUpyeM 3HaAUeHUsa CTeKa Vec.S B BEKTOp V
vector v=copy stack to vector (Vec.s);
//xonupyeM BEKTOP V B CTEK S
s=copy_vector to stack(v);
}
//meuars
template <class T>
void Vector<T>::Print ()
{
//KOMUPYEM CTEK B BEKTOP
vector<T> v=copy stack to vector(s);
while (!s.empty())//noka cTek He MOyCTOI
{
cout<<s.top()<<endl;//BHBOI »JIeMEeHTa B BepUMHE CTeKa
s.pop () ;//ynansgeM 3JEeMEHT U3 BEepPIMHE
}
//KONMUPYEM BEKTOP B CTEK
s=copy_vector to stack(v);
}
8. Job6aButh B mpoekT (haitn zadacha5 main.

9. TloakmrouuTh OMOIUOTEKU C TTIOMOIIBIO TUPEKTHB MIPETPOIECCOpa:



#include <D:\PABOTA\JabeiC++\1labll\Time.h>
#include <iostream>

#include <stack>

#include <vector>

#include "Vector.h"

using namespace std;

10. Jlo6aButh pyHkIMIo main()
void main ()
{
Vector<Time>v (3) ;
v.Print();
}
11. 3amycTuTh IporpaMMy Ha BBIIIOJHEHHE U IPOTECTUPOBATH €€ PadoTy.

12. Jlo6aBum B kimacc Vector GyHKIIMM 17151 BRITTOJIHEHUS 3aaHus 3:
template<class T>
class Vector
{
stack <T> s;
int len;
public:
T Srednee();
void Add(T el, int pos);
bi
13. Jo6aBum B ¢aitn Vector.h mapamerpusrpoBanHblie (yHKINU A7 BHIIOTHEHUS 3a1aHus 3:
//cpennee apubpMmerTUUecKoe
template <class T>
T Vector<T>::Srednee ()
{
//KOMUpPYyeM CTEK B BEKTOP
vector<T> v=copy stack to vector(s);
int n=1;//KOJIMUECTBO BDJIEMEHTOB B CTeKe
T sum=s.top();//HadajbHOE 3HAYEHME IJIS CyMME
s.pop () ;//ynanseM 3JIEMEHT U3 BEpPUIMHE CTEeKa

while (!s.empty())//noka cTex He MyCTOM
{
sum=sum+s.top () ; //noBaByisgeM B CyMMy SDJIEMEHT M3 BEPUMHE CTEKa
s.pop () ;//ynansgeM 3JeMEHT U3 BEPIUMHE CTEeKa
n++; //yBennurBaeM KOJIMUECTBO DJIEMEHTOB
}
//KomypyeM BEKTOpP B CTEK
s=copy_vector to stack(v);
return sum/n;
}
//noBaByenue sjieMeHTa €l B CTEK Ha NOBULMIO POS
template <class T>
void Vector<T>::Add(T el, int pos)
{
vector <T>v;//BCIOMOT'@TEJILHEIL BEKTOP
T t;
int i=1;
while (!s.empty())//noka cTek He MOyCTO
{
t=s.top();//NONyunuTs BDJEMEHT M3 BEPUUHL CTeKa
//ecny HOMEp 3JIeMeHTa PaBeH pos mobaBJjseM B BEKTOP HOBHI SJIEMEHT
if (i==pos)v.push back(el);
v.push back(t);//nobasnsgem t B BeKTOpP
s.pop () ;//ynansgeMm 3JeMEHT U3 BEPIUMHE CTEeKa
i++;
}

s=copy vector to stack(v);//xonupyeM BEKTOP B CTEK



14. Jo6aButh B pyHKLMIO main() OnepaTopsl A BbI30Ba (PYHKUUH, BHITIOTHAIONINX 3aJaHUE
3:

void main ()

{
Vector<Time>v (3) ;
v.Print () ;
Time t=v.Srednee();
cout<<"\nSrednee="<<t<<endl;
cout<<"Add srednee'"<<endl;
cout<<"pos?";
int pos;
cin>>pos;
v.Add (t,pos);
v.Print () ;

15. 3amycTuTh IporpaMMy Ha BBIIIOJTHEHHE U IPOTECTUPOBATH €€ PadoTy.

16. Jlo6aBum B kimacc Vector GyHKIIMM 17151 BRITIOJIHEHUS 3aaHuUs 4:
template<class T>
class Vector
{
stack <T> s;
int len;
public:
T Max () ;
void Del();
bi
17. Jobasum B ¢aitn Vector.h mapamerpusnpoBantbie GyHKINU A7 BBITOTHEHUS 3a1aHus 4:
//TIOVICK MAaKCUMAJILHOTO 3JIeMEeHTa
template <class T>
T Vector<T>::Max ()
{
T m=s.top();//m OpUCBOUTL BHAUEHME M3 BEPUMHE CTEKA
//B BEKTOP CKONMPOBATL BJIEMEHTH CTeKa
vector<T> v=copy stack to vector(s);
while (!s.empty())//noka cTek He MNyCTOM
{
//cpaBHMBAEeM M M SJIEMEHT B BEpUMHE CTeKa
if(s.top()>m)m=s.top();
s.pop () ;//ynangeMm 3JEeMEHT M3 BEPIMHE CTEKa
}
s=copy vector to stack(v);//xonupyeMm BEKTOP B CTEK
return m;
}
//ynaneHue BsJieMEHTa U3 BEKTOpa
template <class T>
void Vector<T>::Del ()
{

T m=Max ();//IOUCK MAaKCUMAJILHOTO
vector<T> v;
T t;
while (!s.empty())//noka cTek He MOyCTO
{
t=s.top();//NONyunuTs BDJEMEHT M3 BEPUUHL CTeKa

//ecnu t He paBeH MaKCUMaJIbHOMY, TO IOoBaBUTL €T0 B BEKTOP
if (t!=m)v.push back(t);
s.pop();//yoanurts 3JIEMEHT U3 CTeKa

}

//xonupyeM BEKTOP B CTeK



s=copy_vector to stack(v);
}
18. JloGaBuTh B pyHKITHIO main() orepaTopsl IJis BEI30Ba (PYHKITUH, BBITOJHSIONINX 3a/I1aHHUEC
4:
void main ()
{
Vector<Time>v (3) ;
v.Print () ;

cout<<"Max="<<v.Max () <<endl;
cout<<"Delete Max:"<<endl;
v.Del () ;

v.Print () ;

19. 3amycTuTh IporpaMMy Ha BBIIIOJHEHHE U POTECTUPOBATH €€ PadoTy.

20. lo6aBum B kiacc Vector GyHKITMH 17151 BHITTOJIHEHUSI 3aaHUs S:
template<class T>
class Vector
{
stack <T> s;
int len;
public:
T Min () ;
void Delenie();
bi
21. lo6aBum B ¢aitn Vector.h mapamerpusrpoBanHblie GyHKINU 17151 BHIIOTHEHUS 3a/1aHUs S5:
//HIOMCK MMHUMAJILHOT'O 3JIEMEHTAa
template <class T>
T Vector<T>::Min ()
{
T m=s.top();
vector<T> v=copy stack to vector(s);
while (!s.empty())
{
if(s.top()<m)m=s.top();
s.pop();
}
s=copy_vector to stack(v);
return m;

}

//nesienvie BCex 3JIEMEHTOB Ha MWHUMAJILHEBIA
template <class T>
void Vector<T>::Delenie ()
{
T m=Min () ;
vector<T> v;
T t;
while (!s.empty())
{
t=s.top();
v.push back (t/m);
s.pop ()
}
s=copy_vector to stack(v);
}
22. J1o6aButh B (pyHKIMIO main() onepaTopsl i BbI30Ba (DYHKIMN, BHITIOTHSIOIINX 3a/laHIE
4:
void main ()

{
Vector<Time>v (3) ;



v.Print () ;

cout<<"Delenie na min"<<endl;
cout<<"Min="<<min<<endl;
v.Delenie () ;

v.Print () ;

. 3amyCcTUTh MpOrpamMMy Ha BBIIIOJIHEHHE U IPOTECTUPOBATH €€ padoTy.

BapuaHmabi

3amanue

3amaua 1

1. Konreitnep - BEKTOp

2. Tun snemenToB - double

3agaua 2

Tun snemenToB Time (cM. mabopatopHyto padoty Ne3).
3amaua 3

[TapameTrpusupoBanHbIiil k1acc — Bekrop(cM. mabopaTopHyto padoty Ne7)
3amaua 4

Apnanrtep KOHTeHHepa - CTEK.

3agaya 5

ITapameTpu3upoBaHHBI K1acc — Bekrop

Anantep KOHTEUHEPA - CTEK.

3ananue 3 3aganue 4 3aganue 5

Haiitn MakcuMaIbHBIN HaiitTn MuHUMAaILHEIN K xaxxmpoMy 351eMeHTy 100aBHUTh
SJIEMEHT U NOOABUTH €r0 B DJIEMEHT U YAAIUTh €T0 U3 | CpeHee apupMeTuyecKoe
HayaJio KOHTEHepa KOHTEITHEpa KOHTEITHEpa

3amaua 1

1. KoHTeliHep - crucok

2. Tun snemenToB - float

3agaua 2

Tun snementoB Time (cMm. maboparopryto paboTy Ne3).
3agaua 3

[TapametpusupoBanHsIii kiacc — Bektop (cM. mabopaTopHyro padoty Ne7)
3agaua 4

Apnanrtep KOHTEHHepa - 04epe/ib.

3agaya 5

ITapameTpu3upoBaHHBI K1acc — Bekrop

Anantep KOHTEUHEPA - OYepe/ib.

3aganue 3 3aganue 4 3aganue 5

Hatitn MUHIMAaJILHBIN Haiitu sinemenr ¢ K kaxxmomy anmeMeHTy 100aBUTH
9JIEMEHT U N00OaBHTH €ro B 3aJlaHHBIM KJII0UOM H CYMMY MUHUMAaJIbHOTO 1

KOHEI KOHTEHEepa YAAQJIUTH €r0 U3 MaKCHMAaJIbHOT'O 3JIEMEHTOB
KOHTEITHEpa KOHTEITHEpa

3amaua 1

1. KoHTeliHep - nByHaIpaBiieHHAs OYepeab

2. Tun snemenToB - double

3agaua 2

Tun snementoB Time (cMm. maboparopryto paboTy Ne3).
3agaua 3




[TapamerpusupoBanHsbIil ki1ace — Bextop (cM. maboparopHyro padoty Ne7)
3agaua 4

Ananrep KOHTeHHEpa — o4uepeb C IPUOPUTETaAMHU.

3agaya 5

ITapameTpu3upoBaHHBI K1acc — Bekrop

Anantep KOHTEHHEpPA — OYePeib C IPUOPUTETAMU.

3ananue 3 3aganue 4 3aganue 5

Haiiti simeMmeHT ¢ 3agaHdbIM | HaliTh DiieMeHT ¢ Haiitu pazuuity Mexmy

KIFOUOM U I[06aBI/ITB €ro Ha 3aJaHHBIM KJIFOUOM H MaKCUMAJIbBHBIM 1 MUHUMAJIbHBIM

3a/IaHHYIO TTO3HITHIO YIQJIUTh €ro U3 3JIeMEHTaMU KOHTEWHepa 1

KOHTeWHepa KOHTEelHepa BBIYECTH €€ U3 Ka)KJIOro dJIEMEHTA
KOHTEITHEpa

3agaua 1

1. KoHTeiiHep - AByHaInpaBiieHHAs OYepeab

2. Tun >neMeHTOoB - int

3agaua 2

Tun snementoB Time (cMm. maboparopryto paboTy Ne3).
3agaua 3

[TapamerpusupoBanHsbIii kiace — Bextop (cM. maboparopHyro padoty Ne7)
3agaua 4

Apnanrtep KOHTEHHepa - O4epe/ib.

3agaya 5

ITapameTpusupoBaHHbIN Ki1acc — BekTop

Anantep KOHTEUHEpA - OYepe/ib.

3amanue 3 3amanue 4 3amanue 5

Haiitn MakcuMaabHBIN Haiitu sinemenr ¢ K kaxxmomy anmeMeHTy 100aBUTH

9JIEMEHT U N00OaBHTH €ro B 3aJIaHHBIM KJII0UOM M cpenHee apudMeTHIecKoe

KOHEI KOHTEHepa YIAJIUTH €r0 U3 AJIEMEHTOB KOHTEWHEpPA
KOHTEITHEpa

3amaua 1

1. KoHTeiiHep - CHCOK

2. Tun snemenToB - float

3agaua 2

Tun snementoB Time (cMm. maboparopryto paboTy Ne3).
3agaua 3

[TapamerpusupoBanHsbIii kiace — Bextop (cM. maboparopHyro padoty Ne7)
3agaua 4

AnanTep KOHTEMHeEpa - BEKTOP.

3agaya 5

ITapameTpu3upoBaHHBI K1acc — Bekrop

Anantep KOHTEUHEPA - CTEK.

3amanue 3 3amanue 4 3amanmue 5

Haiitn MUHMMAaJILHBIN Haiitu snements! Oonbinne | Kaxkablil 3JIEMEHT JOMHOXKUTH HA
AJIEMEHT M I00aBUTH €r0 Ha | CPEIIHETO MaKCHMAaJIbHBIN 3JICMEHT
3a/IaHHYIO TTO3UIIUIO apuQMEeTHIECKOTO U KOHTEelHepa

KOHTEHHEepa YAAIUTh UX U3 KOHTEUHEpa

3amaua 1

1. Konreitnep - BEKTOp

2. Tun snemenToB - double

3agaua 2

Tun anemenToB Money (cM. mabopatopayro padboty Ne3).




3amaua 3

[TapameTpusnpoBaHHBIi Kj1acc — MHOXECTBO (CM. JTabopaTopHyto padoty Ne7)

3amaua 4
Anantep KOHTEUHEPA - CTEK.
3amaua 5

[TapameTpusnpoBaHHbIi Ki1lacc — MHOXECTBO

Ananrtep KOHTeHHepa - CTEK.

3amanue 3

3amanue 4

3amanme 5

Haiitn MakcuMaIbHBIN
3JIEMEHT U JOOABUTH €TI0 B
Ha4yaJio KOHTEWHEpa

Haitn MuHuMaibHbIH
3JIEMEHT W YJIaJIUTh €T0 U3
KOHTENHEpa

K kaxxmomy anmeMeHTy 100aBUTh
cpenHee apuMeTHIecKoe
KOHTEHEepa

3amaua 1

1. Konreitnep - BEKTOp
2. Tun snemenTos - float
3amaua 2

Tun snemenToB Money (cM. tabopaTtopHyto padoty Ne3).

3amaua 3

[TapameTrpusupoBaHHbIi Ki1acc — Bextop (cM. mabopaTopHyto padboty Ne7)

3amaua 4

Anantep KOHTEUHEpA - OYepe/ib.

3amaua 5

[TapameTpusnpoBaHHbIil Kiacc — Bexktop
Ananitep KOHTEHHepa - 04epe/ib.

3ananue 3

3aganue 4

3aganue 5

Haiitn MuHIMaILHBIN
3JIEMEHT U JOOAaBUTH €0 B
KOHEI| KOHTEHEepa

Haiiti s;memMenT ¢
3aJaHHBIM KJIFOUOM H
YAAQIUTh €r0 U3
KOHTEHEepa

K kaxxnomy s3nemeHTy 100aBUTh
CYMMY MUHUMAJIBHOI'O U
MaKCUMaJIbHOT'O 3JIEMEHTOB
KOHTEHEepa

3amaua 1

1. KonTeitHep - crmucok

2. Tun snemenToB - double
3agaua 2

Tun snemenToB Money (cM. tabopaTtopHyto padoty Ne3).

3amaua 3

[TapameTrpusupoBanHbIii K1acc — Bektop (cM. mabopaTopHyto padboty Ne7)

3amaua 4

Anantep KOHTEHHEpa — OYePeb C MIPUOPUTETAMHU.

3amaua 5

[TapameTpusnpoBaHHbIil Kiacc — Bexktop
Anantep KOHTeHHEepa — o4epe/lb C IPUOPUTETAMHU.

3ananue 3

3aganue 4

3aganue 5

Haiitu s11eMeHT ¢ 3aJaHHBIM
KJIIOYOM U JOOABUTH €r0 Ha
3aJaHHYIO MMO3UIUIO
KOHTENHEpa

Haiiti s;memMenT ¢
3aJaHHBIM KJIFOUOM H
YAAQIUTh €r0 U3
KOHTEHEpa

Haiitu pazuuity Mmexmay
MaKCHUMaJIbHbIM U MUHUMAJIbHBIM
3JIEMEHTaMU KOHTEeHHepa 1
BBIYECTh €€ U3 KaXKJOT0 3JIEMEHTA
KOHTEITHEpa

3amaua 1

1. KonTeiiHep - nByHanpBiIEHHAs! OYEPEIb

2. Tun »y1eMeHTOB - Int
3agaua 2

Tun snemenToB Money (cM. tabopaTtopHyio padboty Ne3).




3amaua 3

[TapameTrpusupoBanHsbIil Ki1acc — Bektop (cM. mabopaTopHyto padboty Ne7)

3amaua 4
Anantep KOHTEUHEPA - CTEK.
3amaua 5

[TapameTpusnpoBanHbIil Kiacc — Bexkrop

Ananrtep KOHTelHepa - CTEK.

3amanue 3

3amanue 4

3amanme 5

Haiitn MakcuMaIbHBIN
3JIEMEHT U 1OOABUTH €0 B
KOHEI KOHTeHepa

Haiitu s;memenT ¢
3aJaHHBIM KJIIOUOM U
YAAQIUTH €r0 U3

K kaxmomy sneMeHTy 100aBUTh
cpenHee apuMeTHIecKoe
JJIEMEHTOB KOHTEMHEPA

KOHTEITHEpa
10 | 3agaua 1
1. Konreitnep - BEKTOp
2. Tun snemenToB - float
3agaua 2
Tun snementoB Money (cM. 1aboparophyio padboty Ne3).
3agaya 3
[TapamerpusupoBanHsbIii kiace — Bextop (cM. maboparopHyro padoty Ne7)
3anava 4
Apnanrtep KOHTeHHEpa — o4uepe/lb C IPUOPUTETAMHU.
3agauya 5
ITapameTpusupoBaHHbIN Ki1acc — BekTop
Anantep KOHTEUHEPA - OYEPEab C TPUOPUTETAMH.
3amanue 3 3amanue 4 3amanue 5
Hatitn MUHMMAaJILHBIN Haiitu snemenTs! Oonbinne | Kaxkablil 3JIEMEHT JOMHOKUTH HA
AJIEMEHT U 100aBUTh €r0 HA | CPETHETO MaKCUMaJbHBIA 3JIEMEHT
3a/IaHHYIO TTO3UIIUIO apuQMEeTHIECKOTO U KOHTEeHHepa
KOHTEHHEepa YAAQIUTh UX U3 KOHTEUHEpa
11 | 3amaua 1
1. KonreiiHep - BEKTOp
2. Tun snemenToB - float
3agaua 2
Tumn snementoB Money (cM. 1abopatopayio padoty Ne3).
3agauya 3
[TapamerpusupoBanHsbIil kiace — Cucok (cM. 1adopaTopHyto padboty Ne7)
3anaua 4
Apnanrtep KOHTEHHEepa - O4epe/ib.
3agauya 5
[TapametpusnupoBanHsblil knace — CIMcok
Anantep KOHTEUHEpA - OYepe/ib.
3amanue 3 3amanue 4 3amanmue 5
Haittu cpengnee Haiitu sinemenr ¢ W3 kaxxnoro sieMeHTa BEIYECTH
apudmernyeckoe u 3a/IaHHBIM KIIFOUOM U MUHHUMAJIBHBIN JIEMEHT
100aBHUTh €ro B HAYAJIO YIAINUTh UX U3 KOHTEWHEpa | KOHTEHHepa
KOHTEHHEepa
12 | 3apaua 1

1. KonTeitHep - crucok
2. Tun »y1eMeHTOB - Int
3agaua 2

Tun anemenToB Pair (cMm. maGopaTopHyto padoty Ne3).




3amaua 3

[TapameTrpusupoBanHbIii ki1acc — CIUCOK (cM. TabopaTtopHyto padoTy Ne7)

3amaua 4

Anantep KOHTEUHEpA — OYePEIb C IPUOPUTETAMHU.

3amaua 5

[TapameTpusnpoBanHbIil Ki1acc — CIUCOK
Apnantep KOHTEHHEpa — o4epe/lb C IPUOPUTETAMHU.

3amanue 3

3amanue 4

3amanme 5

Haittu cpennee
apupMeTHIeCKoe 1
I00aBHUTh €r0 Ha 3a/IaHHYIO
MO3UIMIO KOHTEHHEpa

Haiitu snemeHTHI
KJII09aMH U3 33JJaHHOTO
JMara3oHa U yIaluTh UX
13 KOHTEHEpa

W3 kaxxngoro sieMeHTa BEIYECTh
cpenHee apuMeTHIecKoe
KOHTENHEpa.

13 | 3agaua 1
1. KoHTeiiHep - AByHaInpaBiieHHAs OYepeab
2. Tun snemenToB - double
3agaua 2
Tun snementoB Pair (cM. maboparopryto padoty Ne3).
3agaya 3
[TapamerpusupoBanHsbIiil ki1ace — Cucok (cM. 1abopaTopHyto padboty Ne7)
3anava 4
Apnanrtep KOHTeHHepa — CTeK.
3agauya 5
[TapametpusupoBanHblil knacc — CIMcok
AJnlantep KOHTEHHEpa — CTEK.
3amanue 3 3amanue 4 3amanue 5
Haiitn MakcuMaabHBIN Haiitu »imemeHThI K xaxxmomy aneMeHTy 100aBUTh
AJIEMEHT U 100aBUTh €0 B | KIIIOYaMH U3 33JJaHHOTO cpenHee apupmMeTuyecKoe
KOHeEIl KOHTeWHepa JMana3oHa U yAaJIuTh UX KOHTEHHepa.
13 KOHTEHEpa
14 | 3amaua 1
1. KonreiiHep - BEKTOp
2. Tun snemenToB - float
3agaua 2
Tumn snementoB Pair (cM. maboparopryio padoty Ne3).
3agauya 3
[TapamerpusupoBanHsbIil kiace — Cucok (cM. 1adopaTopHyto padboty Ne7)
3anaua 4
Ananrtep KOHTEHHEpa — O4epeb.
3agauya 5
[TapametpusnupoBanHsblil knace — CIMcok
Anantep KOHTEHHEpa — O4epe/ib.
3amanue 3 3amanue 4 3amanme 5
Haiitn MUHUMAJILHBIN Haittu menb1ie cpegnero Kaxxnplit aieMeHT pa3nenuThb Ha
AJIEMEHT U 100aBUTh €r0 Ha | apu(PMETHUECKOTOo U MaKCUMaJIbHbIA 3JIEMEHT
3aJaHHYIO MIO3ULIUIO YAAIUTh UX U3 KOHTEWHEPA | KOHTEUHEpA.
KOHTEHHEepa
15 | 3apaua 1

1. KonTeitHep - crucok
2. Tun snnemenToB - double
3agaua 2

Tun anemenToB Pair (cMm. maGopaTopHyto padoty Ne3).




3amaua 3

[TapameTrpusupoBanHbIii ki1acc — CIUCOK (cM. TabopaTopHyto padoTy Ne7)
3amaua 4

Anantep KOHTEUHEpA — OYePEIb C IPUOPUTETAMHU.

3amaua 5

[TapameTpusnpoBanHbIil Ki1acc — CIUCOK

AnanTep KOHTeiiHepa — ouepeib C IPUOPUTETAMHU.

3amanue 3 3amanue 4 3amanme 5

Haittu cpennee Haiitu »imemeHTsI K kaxxmomy anmeMeHTy 100aBUTh
apupMeTHIeCKoe 1 KJTIOYaMH U3 3aJJaHHOTO CYMMY MUHUMAaJIbHOTO 1
00aBUTH €T0 B KOHEILI JMara3oHa U yIaluTh UX MaKCHMAaJILHOTO YJIEMEHTOB
KOHTEHHEepa 13 KOHTEHEpa KOHTEHHepa.

7. KoHmposnbHbIe eonpochkl

S e e

Sl

13

15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.

U3 kakux yacteit cocrout oubnmuorexa STL?

Kaxue tunsl koHTEliHEPOB cymecTByOT B STL?

UTo HYXKHO caenaTh I UCOJIb30BaHus KoHTeitHepa STL B cBoel nporpamme?
Uro npeacrasisier coboit urepatop?

Kakwue oneparum MOXHO BBITIOIHATh HaJl UTEPATOPAMU?

Kakum 00pa3oM MOXHO OpraHM30BaTh IIUKII JJIs TIepebopa KOHTelHepa ¢
HCIIOJIb30BaHUEM UTEpaTopa?

Kaxue tunsl urepaTopoB CyIecTBYIOT?

[lepeuncnuth onepanuu U METOABI OOIINE U BCEX KOHTEHHEPOB.

Kakwue onepauuu sBistorcs 3pQeKTUBHBIME 1 KOHTelHepa vector? [Touemy?

. Kakue oneparum sBisitorest 3pdekTuBHBIME 17151 KOHTeHHepa list? [Touemy?
11.
12.

Kakwue onepauuu siBistores 3QppexkTuBHbIME U1 KoHTelHepa deque? [Touemy?
[lepeuncnuTh METOABI, KOTOPBIE MOAAEPKUBAET MOCIEIOBATEIILHBIN KOHTEUHED
vector.

. [lepeunciuTh METOIBI, KOTOPBIC MOAICPKUBACT MOCIIEIOBATEIbLHBIN KOHTEHHED list.
14.

[Iepeuncnutbs METOBI, KOTOPBIE MOAACPKUBAET MIOCIIEN0BATEIbHBIN KOHTEHHED
deque.

3anaH KoHTeWHep vector. Kak yaanuTe U3 HEro 3JeMeHTsI co 2 1o 57

3agaH KoHTeitHep vector. Kak ynanuth W3 HEro mociaeaHuil 3J1eMEHT?

3anan koHTeiinep list. Kak ynanute U3 Hero aneMeHTsI co 2 1o 57

3aman koHTewHep list. Kak yganute w3 HEro mocieaHuid dJeMeHT?

3anan koHTeliHep deque. Kak ynanuTh U3 HEro 31eMeHTsI co 2 1o 57?

3aman koHTeHep deque. Kak ynanuTh W3 HEro MmocjiaeIHUMN dJIeMEHT?

Hanwmcates ¢pyHKIUIO A7 IeYaTy MOCIeI0BaTEIbHOTO KOHTEHHEpa ¢ UCIIOJIb30BaHHEM
UTEPATOpA.

UYro npencTaBisitoT OO0 ananTepbl KOHTEHHEPOB?

Yewm oTamvaroTcs aApyr oT apyra o0bsBieHus stack<int> s u stack<int, list<int>> s?
[lepeuncanTs METOBI, KOTOPBIE TOIEPKUBACT KOHTEHHEp stack.

[Tepeuncnuts METOIBI, KOTOPBIE MOAEPKABACT KOHTEHHED queue.

UYeMm oTMyaroTcs Apyr OT Apyra KOHTEHHEPHI queue U priority queue?

3aman koHTeMHED stack. Kak ynanuTe U3 HETO 2JIEMEHT ¢ 3a1aHHBIM HOMEPOM?
3anaH KoHTelHep queue. Kak ynanuTh U3 HETO 3JEMEHT ¢ 3aJJaHHBIM HOMEPOM?
Hanucates QpyHKIuIo 1151 meyatu KoOHTelHepa stack ¢ ncnoiab3oBaHUEM UTEpATOpa.
Hanmcars ¢pyHKIMIO 1715 TeYaT KOHTEWHEpa queue ¢ UCTI0Ib30BAHUEM UTEPATOpA.




6. CodepxaHue omyema

1) TlocranoBka 3amauu (00IIast © KOHKPETHOTO BApUAHTA).

2) OyHKIUU Ul penieHus 3aaa4u 1.

3) OcHoBHas nporpamma ajs peleHus 3agauu |

4) OOBsCHEHHE PE3YIHTATOB PaOOTHI IPOTPAMMBI.

5) Onucanue Moyib30BaTENBCKOIO Kilacca JUIsl pelieHus 3a1a4uu 2.

6) Omnpenenenue neperpy>kKeHHBIX ONEPAINi IJIs TTOJIH30BATEIBCKOTO Klacca.
7) @OyHKIUU AJA pEUICHUs 3a]a4u 2 .

8) OcHoBHas mporpamma JJis perieHus 3aaadu 2

9) OObscHeHHe pe3yIbTaTOB pabOTHI MPOTPAMMBI.

10) Onucanue nmapaMeTpU3NPOBAHHOTO KJlacca JUIsl pEeIIeHUs 3a1a49u 3.
11) Onpenenenue METOA0B U ONepanuil 11 pelIeHMs 3a1a4u 3.

12) OcHoBHas nporpaMma Jyisl pemieHus 3a1auu 3

13) O6bsacHeHre pe3yabTaTOB pabOThI IPOTrPAMMBI.

14) ®yHKIMY 1)1 perieHus 3a1auu 4.

15) OcHoBHas mporpaMMma i pelieHus 3agadu 4

16) OO6BsicHEHNE PE3YIBTaTOB PAOOTHI IPOTPAMMBI.

17) Onucanue napaMeTpu3UPOBAHHOTO KJlacca JUIsl pEeIISHUs 3a1a49u S.
18) Onpenenenue METOA0B U ONEpaLHil s pEIIeHNs 3a1a4u 5.

19) OcHoBHas nporpamMma JyIsi petieHus 3a1adu 2

20) O6bsicHeHHEe pe3yIbTaTOB pabOTHI MPOrPAMMBI.

21) OTBeTHI HA KOHTPOJILHBIE BOTIPOCHI



