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Tect LI++ criocoGHOCTH STL (Cranpmappaa 6ubnuoreka mabioHa) AnropurmMu

[e] le]e] 00000000000 0000000 0000
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3amaTaxk 1

P HanwucaTu Manu anaT Koju y3Me UMe JaToTeKa ca
KOMaH[He JIMHUje U IUTa KOpUCHUKa 3a [THH.

P [IUH je myravax Tauso 1 6ajT u Moxe 6utu 6poj ox 1 mo
255.

P Iporpam Tpeba ma reHepuile HOBY HaTOTEKy Koja ©Ma
HUCTO MMe Kao YHeIIeHO aJli ca NOJaToOM eKCTEeH3H1joM
.enc

P Ta matoTeka uMa y ce6u cBaku 6ajT yna3He JaToTeKe
XOR-oBan [TV H BpepHOUIhy.
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Tect LI++ crioco6HOCTH

[e]e] o]

[Tpommmpewa Ha 31 - 3a BexkOy

>

>

[MTpomupuTu TaKo Oa KOPUCHUK MOXKe Jla YHece
32-0uTHY HyMepUUYKYy BPEIHOCT KQja Ce IpuMewmyje Ha
cBakux 4 0ajTa yna3He JaTOTEKe TaKo [a Ce JaToTeKa
HeaJeKBaTHe BeJIMUKHe Ipoiupyje 6ajToBUMa HyITe
BPEOHOCTHU [OK BeIWYMHa HUje YMHOXKakK Opoja 4
[MTpomupuTu Tako Ja KOPUCHUK MOXKeE Ja yHece Ouio
KOjU CTPUHT Kao JIO3MHKY TAKO fa Ce KOPUCTe
WHOMBUAYaTHU 0QjTOBY JTO3MHKE Ha MHOUBUAYATHUM
O0ajToBUMa yla3a TakKo Ja HeMa noTtpelbe [a ce JaToTeKa
ITPOIIUPHU OMUIIO YHM.

[TpommpuTy Tako fga nIporpaM OeTeKTyje Oa ce KOPUCTH
Ha mMKU(PpPOBaHOM JAaTOTEKOM U gemudpyje je
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Mepa ycrnexa

AnroputmMu
0000

P Ako He MoXKeTe fja pelIuTe 3amaTak 1 y JaToM BpeMeHy,

moTpebHO je ma OCBeXHUTe Ballle MO3HaBawme L[+ + je3uka
uHade he BaM oBaj mpegMeT OUTH IIPEBUIIE TeXKaK.

P Axo MoxKeTe Ha ra peluTe, BepoBaTHO Hehe 6uTu
mpobieMa ma mpaTUTe TPAAUBO.

P Axo moxeTe ma ompaguTe CBa MPOIIMpPEma: CBaka 4acT!
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IHokyMeHTaluja

AnroputmMu
0000

P ok ce 6aBuTe ynoTpe6oM cTaHmapaHe 6UOIHOTEKE,
00aBe3HO ce CIIyKUTe OOKyMeHTallljoM

P> cppreference je HemrTo MTO MOXKe GUTH Of, KOPUCTH
P cplusplus je Takohe mobap U3BOP MOKyMeHTAIHje

=] [ = ay
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https://en.cppreference.com
https://cplusplus.com/reference/
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[lIta je STL?

AnroputmMu
0000

P Standard Template Library - cranmappnHa 6u6n11oTeKa
ura6oHa

P Ieo crangapaHe 6ubauoTreke C++ KOju Ce OMHOCH Ha
CTPYKType IofiaTaka U Hajuellthe anroputme

OHo mITo HapouyuTo Kapakrepuiie STL je yBohemwe
KOHTejHepa Kao KOHIIeIITa U umepamopd.
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AnroputmMu
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OrmiuTa Uaeja u3a uTeparopa

P HUrepatop je ancrpakxiigja Ha CBUM THIIOBEMAa KOjH

CIIyKe [a IIoKa3yjy YHyTap CTPYKTypa llofaTaka
P To obyxBaTa HHAEKCe, KIbydeBe, U KIbYYHO
IMOKa3HuBaue.

P omoryhasa ga ce, peiluMo, UMIITIEMEHTHPA]jy aJrOPUTMH
KOju paze ca OuJIo KOjoOM CTPYKTYpPOM IloflaTaka
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OrmiuTa Uaeja u3a uTeparopa

P To je 3aTo mMTO yMeCTO fa IPOCIeguTe ey CTPYKTYPY,
BU IIOLIIa/beTEe UTePaTop KOjU MOoKa3yje Ha IIo4yeTak U
ATepaTop KOjUu ImokKa3yje Ha Kpaj

P Ureparop cagpxu HHGOPMAaIHjy 0 THIIY cafpikaja u
nHTepdejc Koju HaM H03BOJbaBa Aa m00aBUMO TeKyhy
BpenHOCT, npehemo Ha cnenmehy, ¥ mpoBepuMoO fa 1u Cy
WTEpaTOPU €eKBUBAJIEHTHU U I1ap CIIUYHUX jeJHOCTaBHUX
oneparlyja.

P CA TuM MOXKe [a ce HaIlpaBU ajJrOpUTaM KOjH ce
HecMeTaHo Kpehe Kpo3 CTpyKTypy, a fa He 3Ha Oari
HUILITAa 0 TOME KaKo je OHa Ou3ajHUpaHa.
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:
Koutejuepu STL-a

P KonTtejuepu STL-a ce fmene Ha:
: CeKBeHIITjasIHe

AcouujaTuBHe
>

Heypehene acounjaTuBHe
Apantepe
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AnroputmMu
0000

CekBeHIIMjaJTHU KOHTEJHEPHU

P> CekBeHIUjaTHU KOHTEjHEPH Cy OHH YMjHU je cagpiXaj
nopebaH y HeKakaB Oe(UHUTHUBAH PEeOOCieN

P> Pasnukyjy ce 1o ToMe KakBe rapaHIiije Hyfe U KaKo UM
je cagpxXaj pacnopeheH y MeMoOpHju IIITO UMa yTUIa] Ha
nepdopmaHce
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CekBeHIIMjaJTHU KOHTEJHEPHU

P array - HU3 cTaTUyYKe BeTM4YMHEe KOHTHHYyAIaH y
MeMOpUju

P> vector - HU3 IMHaMHMUYKe BeJIMYUHE KOHTUHYaNIaH y
MeMOpUju

P> deque - He-KOHTHHYyaIHa CTPYKTypa Koja je TakBa fia je

momaBam-e Ha HeH Kpaj U rodeTak 6p30 ¥ HUKa[a He

UHBaJIUOVpa uTepaTope KOju I0Ka3yjy Y YHYyTPallkbOoCT

forward_list - jeIHOCTPYKO CIIpETHyTa JILCTa

list - IBOCTPYKO CIpeTrHyTa JIUCTa

vv

: :
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[Ipumep: BEKTOD

vector<int> v = {3, 1, 4, 1, 5, 9, 2};

for (auto it = v.begin(); it !'= v.end(); it++) {
cout << *it << endl;

}

v.push_back(99) ;

v.push_back(98) ;

v.insert(v.begin() + 2, 77);

v.pop_back();

for (auto it = v.begin(); it !'= v.end(); it++) {
cout << *it << endl;

}
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STL (CranpmapaHa 6ubnuoTeka mrabioHa)
000000000800000000

[IpuMmep: BEKTOP

P I[Ipumerurte ma ce STL KOHTejHEepPU MOTY CTaTHYKU
WHUIUjaInu30BaTu

P Taxobe mpuMeTuTe ma UMaMoO IOTIYHY KOHTPOJY Haf
cajprkajeM BeKTopa: jeIuHO je mpobyieM IITo je
ybaluBame Kao 0BO KOje CMO ypaguiu cnopo.

> [TpukazaH je ©UOMaTCKU HAaYMH Ha KOjU Ce paju ca
“TepaTopuMa: oOpaTuUTe MaXmy Ha ‘auto’; TuMe majeMo
KOMIIaj/Iepy IIPUJIKKY Oa caM 3aKJby4U KOjU je TUIL: OBO
ce 30Be ‘type inference’ (0OTKpuBame TUIA) U
IIpefcTaBlba jaKo KOpUCHY 0cobunHy Oynyhu ma je
CTBAPHH THII vector<int>::iterator
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AcoljaTUBHU KOHTEJHEPU

P AconujaTuBHU KOHTEejHEPH CY KOHTejHEPH T'Ie YMeCTO
Ia eJIeMeHT UMa MeCTO Koje je meduHUCaHO
penocnenoM, eIeMeHT ce afpecupa Kpo3 HEKAaKBY
IIPOU3BOJbHY BPEOHOCT KOja Ce 30Be K/byY

P> 3a pasnuky of CBaKOT APYTOT je3uKa ca KOjuM uMaTe
UCKyCTBa, y C++-y acouujaTuBHU KOHTEJHEPU HUCY
0a3upaHM Ha Xell CTPYKTypaMa HO Ce jeJHOCTaBHO
4yBajy COpMupaHu To Kjbydy IITO rapantyje log(n)
BpeMe IIpeTpare

: :
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AnroputmMu
0000

AcoljaTUBHU KOHTEJHEPU

\ A A A 4

set - Koslekniyja jeqMHCTBEHUX K/by4dyeBa U HUYeT BUIIIE
Cy jeAUHCTBEHU

map - Kojlekyja mapoBa Tumna KJby4-BPeIHOCT, KJby4eBU

multiset - Kao set anu Kjby4yeBU HUCY jeOJUHCTBEHU
multimap - Kao map ajiv KJby4yeBU HUCY jeOUHCTBEHU
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[Ipumep: mama
map<string, int> m = {{"abc", 1}, {"def", 2},
{"xyz", 9073}};
for (const auto &n : m) {
cout << "m[" << n.first << "] ="
<< n.second << endl;

}
m["abc"] = 5;
m[nquxu] - 9;

for (const auto &n : m) {
cout << "m[" << n.first << "] ="
<< n.second << endl;

} Qe
: :
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Hoga for metma

P VmecTo ma OUPEKTHO KOPHUCTUMO uTeparope (0ynyhu ma
je mponaXxeme Kpo3 CBe eJIeMeHTe TOJIUKO YeCTO)
MOZKEeMO [Ia KOPUCTUMO for-each Bep3ujy for metibe Kao
oBIE

> I[MpumeTuTe ma godujaMo U KJby4 (TO je oBHe .first) u
BPEOHOCT (TO je oBOe .second)

P OBo MoO3Ke, aKoO BaM je Bep3uja KOMIIajjiepa JOBOJBHO
cBexka (mpobajte!) u emeranTHUje Kpo3
decmpyKkmyuparbe

: :
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:
For ca mecTpykTyupameM

for (const auto& [k, v]

:m){
cout << Ilm[ll << k << ll] = @
<< v << endl;

}

o = = Qe
:
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AnroputmMu
0000

Heypebenu acoiujaTuBHU KOHTEjHEPU

P OBo cy ucre cTpykType Kao u Beh momenyTe caMo ITO
XeIll BPegHOCTHU.

CYy unordered_set, unordered_map, unordered_multiset U

unordered_multimap TaKBe [a 4yBajy KJ/byueBe IPEKO

P OBo maje jako mo6po nmpoceuno Bpeme (epextusro O(1))
CiIy4ajy.

ca pusukoM fa he 6utu O(n) y Hajropem Moryhem
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ApanTepu

AnroputmMu
0000

[ 2 ApanTepu CilyKe a CeKBEHIIMjaJITHUM KOHTejHepuMa
npyXe gpyraduvju uHTepdejc Takas Oga ogrorapa
momaTaka

orpaHuyYemrMa HEeKUX 0oOpo MO3HATHUX CTPYKTypa

> [Tpumepu Cy stack, queue, U priority_queue

Bex0Ge 2 - C++ STL
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: :

Primer: Stek
stack<int> s;

.push(3);

.push(1);

.push(4) ;

.push(1);

.push(5);

.push(9);

.push(2);

.push(6) ;

while (!s.empty()) {
cout << s.top() << endl;
s.popQ);

n n n n n n n "n

} - - aw
; ;
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AnroputMu
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CBpxa OMOIMOTEKe aJropuTaMa

P> Bpiio je decT crydaj ga pelleme IPOrpaMepCKor
npo6sieMa MOKe [ja Ce caCTaBU U3 IPagUBHUX
ejieMeHaTa (eJleMeHTapHUX aJropuTamMa) Koju ce
CTaJIHO IIOHaBIbajy

P Cspxa oBe 6uGNIHOTEKe jecTe fa ce TH MaKCHMAIIHO
TeHEepUYKU aJITOPUTMHU U3[OBOje Ha jedHO MeCTO,
UMIIJIEMEHTUPA]jY jaKO KBAJIUTETHO U KOPUCTE Y
pellemuMa

P Hemoryhe je npohu cBe anropuTMe: 3aTO CIYXKH
OOKyMeHTallija; yMeCcTO TOoTa MOKeMO [a IorjiemaMo
mpuMep

: :
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:

[Tpumep: Cyma cBux OpojeBa gerpuBux ca 3 mo 1024

bool div_three(int i) { return i % 3 == 0; }
void algo_primer () {
vector<int> v(1024);
vector<int> vv(1024);
iota(v.begin(), v.end(), 1);
copy_if (v.begin(), v.end(), vv.begin(), div_three);

int r = accumulate(vv.begin(), vv.end(), 0);
cout << r << endl;

=] [ = E E A
: :
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AnroputmMu
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[Ipumep

P OBpe ce KOPUCTH iota aITOPUTaM fa HalyHU HEKY
CTPYKTYPY ca (peZoM) eleMeHTUMa Of HeKe Io4YeTHe
BPEIHOCTH, OBJie TO CY BPEIHOCTH IToUeBIIH of 1; 3HAaMO
ma he mhu mo 1024 3aTo mITO CMO HanpaBuIu faa Oyme
TOJIMKa CTPYKTypa

P> copy_if Kommpa y HOBY CTPYKTYPY CBE OHe eJleMeHTe
KOjU 3a0BOJbaBajy HEKU IIpeauKar - OBAe TO je
eKCIITUIINTHA QYHKIHMja: Y IPaKCU MHOTO BepOBaTHHje
6u ce kopuctumna lambda ¢yHKIIHja.

P accumulate je ayTOMaTCKH aIrOpuTaM 3a CyMUpambhe
CTPYKType KOju MOXKe [la ce afjarTupa Ja pagu ca O0usio
KOojoM OMHApPHOM OIlepalujoM
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