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Llenb 3aHaTUS

Cd)OpMVIpOBaTb 3HAHMA 06 OLIeHKE CNIOXKHOCTU aJropuTMoB, Noncke n COpTupoBkKe
OaHHbIX. V|3quITb aJiIfTOPUTMbl NIMHENHOIO NoncKa u COPTUPOBKMU MNMOACHETOM.

[Iporpamma 3aHATUA

. Nlorapndm

. OueHKa cnoXHocTu anroputMa. Hotauma O-6onblioe
. KoHcTaHTHble anropuTtmbl. O( 1)

. InHelHble anropuTtmbl. O(N)

. llorapudmuuyeckue anroputmbl. O(k log NV)

. MonuHoMwmanbHble anropuTtmbl. O(N?)

. 9KcnoHeHUManbHble anroputmbl. O(LY)

. ®akTopuanbHblie anroputMbl. O(N!)

. [lonck n copTnpoBKa AaHHbIX

JINHENHbIN NOUCK

. CopTnpoBka nogcyeTtom

. CnyyaunHble yncna. ®yHkummn rand() u srand()
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Jlorapudm

----------------------------------------------------------------------------------------------------------------------------
-
(]

JNIOTAPU®DM nonoxutenbHoro ymicna 5 no ocHoeaHuto 4 (0o603HavaeTcs, Kak
log 4B ) — at0 cTeneHb, B KOTOPYHO HY>XXHO BO3BECTU A, UTO6bI NONYyYnThb 5.

L)
-----------------------------------------------------------------------------------------------------------------------------

Donyctum, yto log , B = C, Torpa A¢ =B

B>0
A>0
A1
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OueHKa cnoxHocTu anroputMa. Hotauus (J-6onbluoe

O

Onyckasi COXHYHO MaTeMaTuKy, Mbl 6yAeM CMOTPeTb Ha ajropuTM, Kak Ha
HekoTopyto dyHKumto (V') n 6yaem cpaBHuBatb ee ¢ O(Cy < f(N) + ()

N — KonuyecTBo BXOOHbIX AaHHbIX Hallero aJiroputMa

Cy n C; — HeKoTOopble MNOCTOSIHHble 3Ha4yeHWe, KOTopble OnycKalTcs ANA
NPOCTOTbl MOHUMAHUS MOSTYYEHHOWN OLIEHKMW.
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OueHKa cnoxHocTu anroputMa. Hotauus (J-6onbluoe

KonctanTHble anroputmbl. (O)( 1)

N =

3
cout << << N <<

HeBa)xHO Kakoe 3HayeHue coaAepPXuT N — cbparmeHT KOAla Bbille BCerga 6y,u,eT
BbIMOJIHATbCA 3a KOHCTAHTHOE BPEMHA.

5/ 28



OueHKa cnoxHocTu anroputMa. Hotauus (J-6onbluoe

Nuneiinbie anroputmbl. (V)

O(N) onucblBaeT  anroput™M, UYbsi  CKOPOCTb  paboTbl  JIMHEAHO U
NPAMONPONOPLIMOHANbHO 3aBUCUT OT pasmepa BXOHbIX AaHHbIX.

isContainingValue(string text, letter) {
1 =0; 1 < text.length(); ++1) {
(text.at(i) == letter) {

3

Koraa Mbl rOBOpMM, YTO YTO-TO pacTeT C JIMHEWHOW CKOPOCTbIO, Mbl UMEeM BBUAY,
YTO OHO pacTeT NPAMONPONOPLMOHANBHO KOJIMYECTBY €ro 3/1eMeHToB (Hanpumep,

nuHenHas GyHkumsa /(x) = kx + D).

6/28



OueHKa cnoxHocTu anroputMa. Hotauus (J-6onbluoe

Nuneiinbie anroputmbl. (V)

¢ 1=0; 1 <N; ++1) {

cout << 1 <<

}

970T pparMeHT BbiNnofHUTCA /V pas.

( 1=0; 1 <N; ++1) {
( j=1; j <=5; ++]) {
cout << 1 << c

}

cout <<

}
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OueHKa cnoxHocTu anroputMa. Hotauus (J-6onbluoe

Nlorapudmuyeckue anroputmpl. O (/ log V')

O(lOg N) ornnucbiBaeT aJiropnUTMbl, B KOTOPbIX MPOUCXOAUT LIMKITUYECKOE feJieHUne
Ko/im4yectBa BXOAHbIX 3J1IEMEHTOB.

( i=1; 1 <N; 1*=2) {

cout << 1 <<

}

Ecnu N = &, To BbiBOA 6YAET CNeAyOLLINM:

TakuM 06pa3oM, Hall anropyuTM BbIMOMHWACSA 3a 102 28 = 3 eAMHULbI BPEMEHW.
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OueHKa cnoxHocTu anroputMa. Hotauus (J-6onbluoe

Nlorapudmuyeckue anroputmpl. O (/ log V')

O(N log N)

1=1; 1 <= N; ++1) {
¢ 3J=0; 3J<N;j*=2){

cout << 1 << << j <<

Mycte NV = &, Torga anroputMm 6yaeT BbIMosHATbeS 3a &log,8 =8 x 3 =24
eVH1Lbl BPEMEHMW.
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OueHKa cnoxHocTu anroputMa. Hotauus (J-6onbluoe

Cpasrenue O( 1), O(N), O(log N)uO(N log N)

CnoHoCTb
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OueHKa cnoxHocTu anroputMa. Hotauus (J-6onbluoe

MonuHomuanbHbie anroputmbl. O (V)

TepMWUH NONMHOMMANbHbIN — 3TO 0606LLAIOLWMI TEPMUH, BKJIHOYAOWMA B cebsl
kBagpaTHble (V) byHKUuu, Kyéuueckue (IV), kBagpotuueckue (V) u Tak ganee.

Haun6onee BaxHo To, uto O(/N”) 6bicTpee, yem O(N*), KOTOpblii, B CBOKO 0uvepefp,
6bicTpee, uem O(N™) u Tak ganee.
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OueHKa cnoxHocTu anroputMa. Hotauus (J-6onbluoe

NonuHomuanbHble anroputMbl. O (V)

O(Nz) onnucbiBaeT aJiropuTMm, 4bda Npon3BoanUTENIbHOCTb NMpPAMONpPonopuUunoHalsibHa
KBaapaTty pa3Mepa BXOAHbIX AaHHbIX.

containsDuplicates(string text) {
( outer = 0; outer < text.length(); ++outer) {
¢ inner = 0; inner < text.length(); ++inner) {
(outer == inner) { ;1

(text.at(outer) == text.at(inner)) { i

JlonycTuM, 4TO CTpoKa text coaepXuT & cumBonoB. Torga anroputm 6yaet
BbINOJHEH 3a 8° = 64 eAMHULbI BPEMEHMW.
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OueHKa cnoxHocTu anroputMa. Hotauus (J-6onbluoe

Cpastierue O(N < log N)uO(N?)

CnoHoCTb
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OueHKa cnoxHocTu anroputMa. Hotauus (J-6onbluoe

IkcrnoHeHyuanbhbie anroputmbl, O (/i)

BpeMss WUCMONHEHUA 3TUX anropuTMOB BoO3pacTaeT Bk pa3 npu Kaxaom
JIONONTHUTENbHOM BXOAHOM 3HAYEHUMN.

O(2N) ONUCbIBAET aNropuTM, Yel poCcT yABauBaETCH C Ka)biM A06aBNEHNEM B
MHOXECTBO BXOAHbIX JaHHbIX. [lpuMepoM Takoro anroputMa sABNseTCA
PEKYPCUBHOE BbIYMUCIIEHUE n -HOrO Yncna duboHayyu:

fibonacci( number) {
(number <= 1) { number; }

fibonacci(number - 2) + fibonacci(number - 1);

EcnM number = 8, TO anropuTM BbinonHuTes 3a 2° = 256 eAnHUL BpeMeHMU.
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OueHKa cnoxHocTu anroputMa. Hotauus (J-6onbluoe

Cpaserve O (N )u O(2™)

CnoHoCTb
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OueHKa cnoxHocTu anroputMa. Hotauus (J-6onbluoe

(OaxropuansHbie anroputmbt. O (V1)

OTOT Knacc ajropuTMOB BbIMNOSHAETCA 3a BpeMs, MNPAMONPONOpLMOHaNbHOE
hakTopuMany Konmyectsa BXOAHbIX AaHHbIX.

¢ 1 =0; 1 < factorial(N); ++1) {

cout << i1 << g

}

Fne factorial(N) — ¢yHKUMA, BbluMcnaowaa daxktopuan ymucna V. Jonyctum,
N = 8, Torpa anroputm BbinonHutea 3a 8! = 40320 eguHuL, BpeMeHW.
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OueHKa cnoxHocTu anroputMa. Hotauus (J-6onbluoe

Cpasrerue O(2 Y u O(N 1)

e O(2"N) e O(N!)
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[loucK u cOPTUPOBKA AdHHbIX

Konnekuusa paHHbIX — crieyunasnbHbIM 06pa30M OopraHmM3oBaHHoOe€ MHOXeCTBO
AJIEMEHTOB.
NMouck paHHbIX — npouecc nMnouckKka 3aJieMeHTa KoJuiekunn no 3agaHHOMY

napameTpy noucka.

CopTUpOBKa AaHHbIX — MpOLEcC YnopsiiouMBaHWUs KOMNEKUMM MO 3aJaHHOMY
KpUTepuio cpaBHeHUs (MO KakoMy MpUHUMMY cnenyeT pacrnonoraTb 3/1€MeHTb
KONNeKuun).
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[loucK u cOPTUPOBKA AdHHbIX

JluHeUHbIU MOUCK

[ycTb MMeeTca LesouYUCTIeHHbI MaccuB pa3mepa /V. HeobxogmMmo HaiTu Bce
MHEKCbI, MO KOTOPbIM B MacCUBE PacrooXeHo Yncno 4.

Mcnonb3yem NMHERHbI NOUCK, CPaBHUBAsA KaXAblil 9N1eMeHT MaccuBa ¢ uncnom 4
N BbIBOAS BCE UHAEKCDI, B KOTOPbIX 6b1/10 BCTPEYEHO COBNageHme:

( 1=0; 1 <N; ++1) {

(arr[i] == 4) { cout << 1 << 5}

Bpemsi BbINOMHEHNUA JIMHEWHOrO Mnoucka oueHuBaeTcs, kak (J(/V), notomy u4To
KaXk/[bllh 9/1IEMEHT MaccuBa NPoBepsAeTcs eAUHOXAbI.
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[loucK u cOPTUPOBKA AdHHbIX

CopTupoBKa noacyeTom

[0] (1] (2] (3] (4] (5]

6

CnoXHocTb aJiropyuTmMma

« Bpems BbinonHeHusa — O(/V)

e Wcnonbsyemas namsate — O(/V)
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[loucK u cOPTUPOBKA AdHHbIX

CopTupoBKa noacyeTom

LLlaru copTMpoBKU NoACYETOM

1. Haitgem K — makcumManbHoe 4yncno B konnekuuu C

2. CospgaauM JoNoNIHUTENbHYIO Konnekuuto / pasmepa K + |

3. Mpoipgemcs no konnekunn C. Byaem npubaBnaTb eAuMHULY K dIeMeHTaM
konnekuuu 7' ¢ nHgekcamu, paBHbIMU 3Ha4YEeHUAM 31eMeHTOB Konnekumm C'.

;U< Ny ++1) { ++T[C[1]]; }

4. Nponpaemca no konnekuun 7. Tenepb BepHeM B Konnekumnto C Kaxkabli
anemMeHT u3 /' cToNbKO pas, CKOJIbKO OH BcTpeyvanca B (.

1 =0; 1 <=K; ++1) {
currentIndex = 0;

= 0; j < T[1]; ++]J) { C[currentIndex++] = 1; }
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Cnvyatnble yucna. Qynkyuu rand() u
srand()

 MceBpocnyuyaitHasa nocnepoBaTe/IbHOCTb YKUCeN
« [eHepaTop nceepocnyvaliHbix yucen (IMCY)

o 3epHo [TICH
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CnyyalHble Yucna

Oyukuus rand()

B C++ umeeTca BCTpoeHHas dyHKUMA rand() , BO3BpalLatowas Lenoe Yncmio ums
otpeska [0, INT MAX].

Ona Toro, 4tobbl MONY4YUTb 'ClydyamHOe" 4YUCNO U3 ONpefeneHHoOro OTpesKa,
Mcnonb3yeTca cnenyrollas KOHCTPYKLUS:

a+rand() % (b - a + 1);

e a — neBas rpaHuLa oTpeska, a b — npaBas rpaHuLa oTpeska.
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CnyyalHble Yucna

Oynkuus srand()

B C++ nmeetcs BCTpoeHHasn dyHKumMsa srand() , 3agarowias sepHo NMCY.

Onsa Toro, 4tobbl nony4vaTb pas/iNyHble MOC/eAoBaTENIbHOCTU CyYalHbIX YUCES
Npn He3aBUCUMbIX 3anyckax nporpamMMbl, B KayeCcTBe 3epHa WCMNONb3yeTcs
Tekylllee BpeMs, KOTOpOe JIerko MOAYyYUTb, MUCMofb3ys (QyHKuuto time() un3
6N6MoTEKM <time.h> C aprymMeHToM NULL : time(NULL) .
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[IpakTuYecKkue 3agaHus

1. JluHeUHbIU NOUCK

Maccue 3anonHsetcs /V cnydyadHbIMKU YucnamMu U3 otpeska |[a, b|. Heo6xogumo
HaWTW BCe MHAEKCbl MacCUBa, B KOTOPbIX HAaXOAMTCA 3HaveHue /.

Monb3oBatento npegnaraetca seectu V, &, a n b.

BbiBeCcT Ha 9KpaH CFeHepMpOBaHHbIIZ Maccne W BCe WHAOEKCbl 3/1eMEeHTOB

MaccuBa, B KOTOPbIX HaxoguTcA 4yucno k. BbiBecT —1, ecnu umcno He 6bl10
HanaeHo B MacCcuUBe.
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[IpakTuYecKkue 3agaHus

1. JluHeUHbIU NOUCK

Mpumep 1

Enter N, k, a, b:

Indices of 8:

Mpumep 2

Enter N, k, a, b:

Indices of 8:
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[IpakTuYecKkue 3agaHus

2. CopTupoBKa nopcyeTom

Maccue 3anonHsetcs /V cnydyadHbIMKU YucnamMu U3 otpeska |[a, b|. Heo6xogumo
OTCOPTUPOBATb MaccuB MO BO3PaCcTaHMUIO U MO YObIBAHUIO 3HAYEHUN.

Monb3oBatento npeanaraetca sBectn NV, a n b.

BbiBecTun Ha 3KpaH CFeHepMpOBaHHbIﬁ MacCCMuB, OTCOpTMpOBaHHbIVI no
BO3paCTaHNO MaCCUB U OTCOpTMpOBaHHbIﬁ rno y6bIBaHMI-O MacCCMUB.
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[IpakTuYecKkue 3agaHus

2. CopTupoBKa nopcyeTom

Mpumep 1

Enter N, a, b:

Mpumep 2

Enter N, a, b:
must be bigger than 0!
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