AHanus Ha homework

Mop3agaua 1

TyK OrpaHN4YeHnATa Ca AO0CTAaTb4YHO MaJZiIK1 3a Aa HaMpaBum bruteforce
peweHne Ha 3a4a4aTa. ﬂporpamaTa NPOCTO Tp$|6|3a Aa YMHOXW BCUYKHN YNCha
B MHTepBana [2;N] n cnen ToBa ga npebpoun HyanTe B Kpas Ha NONYy4EeHOTO
npovsseneHue.

CnoxHocT O(N*Q) -5 TouKM.

Mop3agava 2

3a Ta3m nogsagaya Beye LWe TpabBaT ManKo noBeye pascbKaeHus. NoHexe
TyK N e oT nopaabKa Ha 10°, He MOXKeM 3@ YMHOMMUM BCUYKM ymcna ot 2 o N
n na 6ponm HynuTe — pe3ynTaTbT 6 HAAXBBPIMA MAaKCMMaIHaTa CTOMHOCT,
nobupalla ce B CTaHAAPTHUTE YNCNOBU TUNOBE.

[a pa3rnepgame npobaema oT maTemaTUUeCKa riegHa ToYKa. 3a 4a UMa eaHOo
YMCNO HYJIa B KPaA Ha 3anumca cu, To ToBa Yncno Tpsabea ga ce genn Ha 10 6e3
OCTaTbK. A 3a ga ce genu egHo 4yncno Ha 10 6e3 ocTaTbK, To To TpsbBa Aa ce
AEeNn egHOBPEMEHHO Ha 2 1 Ha 5 6e3 ocTaTbK. 3a ga Hamepum H6poA Ha
Hy/IUTE B Kpasa Ha 3anuca Ha N!, we Tpsabea ga pa3noKMm BCAKO YMCIO OT 2 A0
N Ha NPOCTN MHOXUTeNn 1 aa npebponm cpelwaHmaTa Ha 2 n Ha 5. Cnep ToBa
OTroBOPBT HAa 3a4a4aTa We e N0-ManKoTO YMC/I0 OT Te3un ABe: BpoAT Ha
ABONKUTE M BposT Ha neTuumnTe. CnenBa Aa ce coMeHe, Ye bpoAaT Ha
ABOMKUTe B pa3naraHeTo Ha N! e BUHaru no-ronam ot 6pos Ha netnymte. ToBa
MOXEe NEeCHO Aa ce AO0KaXKe, HO TYK LLe ro NoKaXXem camo C Npumepu: B
pasnaraHeTo Ha 5! nma 3 ABONMKK N eaHa NeTMLa, B pa3niaraHeto Ha 11! uma 7
ABOMKW N ABe NeTUUMN, a B pa3naraHeTo Ha 25! uma 21 ABOMKKU 1 6 wecTnum.
T.e. OT TYK HaTaTbK 3aZa4aTa Cce CBeXAa 40 TOBa Aa ce Hamepwu 6poA Ha
neTMumMTe B Pa3NaraHeTo Ha NPOCTU MHOXXUTENN Ha uncnoTo NI,

3a Ta3n nog3agada umame 40CTaTbYHO MasIKM OrpPaHUYEHUA, 3 Aa HAMEPUM
6poAa Ha NeTMuuTe B pasnaraHeTo Ha BCAKO Yncno uamexay 2 n N
BKNtOUMTENHO. TOBA MOXKe Aa CTaHe KAaTo UTepupame npes BCAKO OT Te3u
YMCNA M BCEKM MbT, B KOUTO YNCNO MOXKE Aa Ce pa3fenn Ha 5, Hme ro aenmm m
yBenmMyasame otrosopa c 1.

CnoxHocT O(N*logsN*Q) - 10 ToukmM

NMop3apaya 3

TyK rnaBHaTa Pa3/inka B OrpaHN4YEeHUATaA € NO-TONEMUAT 6p0171 3adABKU, KOEeTO
HM HaBeXK4a Ha MUCBHATA, Ye e TpsbBa ga oTroBapAMe Ha 3aABKUTE NO-6bP30
OTKOJIKOTO B MMHa/laTa NoAa3agava. TyK BaXKHO HabaogeHue e, ye egHoO
ecTeCcTBeHO YMCcno nma NoCToAHeH 6p017l neTnUn B CBOETO pa3siaraHe, T.e.



MOJKeM OTHa4Yano Aa Hamepum 6poAa Ha NeTUuUUTe BbB BCAKO OT YMcaaTa oT 2
n0 10°n cnep Tosa Aa uskapame 6pos Ha Tesm netuum ot 2 o N. 3a aa
M3BbPLUMM TOBA Bb3MOXKHO Hal-epeKTUBHO, LLIE N3N0N3BamMe NpeduKceH
MacmB. AKO 3a BCAKO YMCNO i 3anuLiem BpoaT Ha NeTuunTe My B eAMH Macus
pref[i], ToraBa 3agayata ce cBexxaa 40 ToBa Aa Hamepum cbopa Ha yncnaTa B
macusa pref ot nosmuma 2 ao nosmuma N. Tosa e 6a3oBa 3a4auva 3a
npedrKceH Macms 1 U3NON3BANKM O We Noay4ymm cnoxkHoct O(1) 3a
OTroBapsaHe Ha BCAKA 3asABKa. Tbil KaTo 0baye, B YMciaTa NO-MaKU UIN PABHMU
Ha 2 HAMa NeTuuM B pasnaraHeTo um, To pref[2]=0, n nporpamarta NnpocTo e
Tpabea aa nssege prefli].

CnoxkHocT O(N*logsN + Q) - 15 TouKku.

Mop3apava 4

B tasu nogsagayva N <=10'8, cnegosaTenHo He MoXKem Aa cu MO3BOSIMM
CNoXHoCT BKAtouBala N*logsN. Tyk we TpabBa Aa HanpaBMm ONTUMMU3aLUSA B
HaMMpPaHETO Ha 6pos NeTULUM B Yncnata Nno-manku ot N. BakHO Hew,o 3a
pasrnexgaHe e Kom Yncna CbAbpKaT 5 B 3anunca cu. Bcako umcno, Koeto ce
Aenn Ha 5, cbabpKa NOHe eaHa neTuua B pasnaraHeTo cn. Ho HUe 3Haem, ve
4yucnaTa AenAwm ce Ha 5 ca BCAKO NeTo YMCa0 3ano4YBamKku oT 5.
CnepoBaTenHO 3a Aa Hamepum 6pos Ha YncnaTta, KouTo ca no-mankm ot N u ce
Aenat Ha 5, To HMe npocTo TpAbBa Aa pasaenum N Ha 5. TaKa e 1 3a BcAKa
Apyra cTeneH Ha neTuuaTta: 3a 4a Hamepum bpoa Ha Yncnarta, KoMTo ca no-
Mmanku oT N 1 ce gensat Ha 25, To Hue TpabBa camo aa pasaenum N Ha 25 n T.H.
B cnyuas, npu geneHne Ha N Ha uncno ot tuna 5P (p>=1), Hue Tpabsa Aa
AobasaAme pesyaTaTta KbM OTroOBoOpa.

CnoxkHocT O(logsN*Q) - 21 TouKku

Mop3apaya 5

3a ga npuroaMm npeaxoaHaTta naes 3a Yncaa ot nopaabka Ha 107, we
TpAbBa Aa nsnonssame string n ga pasrnexkgame YmcaaTa Kato Abaru
yucna. JeneHneTo Ha AbArM Yncna ¢ AbArn Yymucna obaye e npekaneHo
CNOXHO 1 6aBHO, 3aTOBA Han-A06pe 61 6UNo ako Aennum HU3OBETE Ha
efAHouMdpeHo yncno. 3a uenta TpsabsBa Aa n3non3Bame caegHOTO
HabnoaeHMe: BCAKO C/1e4Ballo YNCI0 € BCbLHOCT NPeaHoTo,
pasgeneHo Ha 5. 3aToBa BmecTo BCceKU NbT ga genmm N Ha 5P m ga
npmbaBAMe YaCTHOTO KbM OTrOBOpPa, MOXKEM Aa 3annucBame YacTHOTO B
N, cnep KaTo cme ro AobaBuaun B OTTOBOPA, M NOC/IE BMECTO Aa AeNUM
Ha 5P*1, na pasgenum camo Ha 5 (dopmanHo kasaHo, N/(5P*H=N/(5P)/5).

0100

CnoxHocT O(logioN*logsN*Q) - 22 TouKK



Nop3sapaya 6

PelweHMeTO Ha Tasn NoA3azaya He ce OT/IMYaBA MAEWHO OT TOBA Ha NpeaHaTa,
HO M3MCKBA A06pe MMNIeMEHTUPAHWN aATOPUTMM 33 OMEpPaLLUN C HU30BEe
nopaau ronemuTe pasmepwu Ha uncnata. EgHa yecto M3nonssaHa
ONTUMM3aUMA NPU cCbOUpPaHETO Ha Yncna, NPeaCcTaBeHU Ypes3 HU30BE, € Aa He
nobaBame HoBaTa LMdpa B HAYANOTO HA YNCNIOTO, Tbil KAaTO TOBA € NPeKasNieHo
6aBHO — MOXKe Aa CU NPeACcTaBUM, Ye KOMMIOTbPBLT TPAGBa BCEKU NbT A3
N3MEeCTM BCMYKU CUMBOAW Npeaun Aa Ao06aBu HOBUA B HAYa0TO, KOETO
o4yeBUAHO He e fobpa naesn. Bmecto ToBa, LWe gobasame HoBuTe LUdpn B
KpasA U egMHCTBEHO e 06bpHEM NoslyYeHns pesynTtaT HaobpaTHO, KOraTo cme
NPUKAYMUIN C TPECMATAHETO (Hanpumep ¢ GyHKUMATA reverse), KoeTo e
nMa oba cnoxHocT logioN (6posa undpm Ha ymMcnoTo).

CnorkHocTtTa oTHoBO e O(log1oN*logsN*Q), HO ¢ Mo-manKa CKpUTa KOHCTaHTa,
nopaau KoeTo TOBa pelleHne AaBa A0NbAHUTENHU 10 TOUKM

Mop3agaua 7

3a pelaBaHeTo Ha Ta3n NoA3ajada e HeobxoaMMmo M3N0A3BaHETO Ha egHa
XUTPOCT, KOATO Aa HAManu pa3mepa Ha YmcaaTa, ¢ Kouto pabotum. o
MOMEHTA 33 A3 M3BbPLUMM HAKOA onepaumsa c onpeaeneHa umodpa, Hue
B3eMame CbOTBETHMA CUMBOA U ro npeobpasyBame B Ync/o OT TMN int. Taka
BCEKM NbT 06X0XKAame 4yncnoTo umdpa no undpa.

BmecTo TOBa, MOXKem Aa nsnonssame ¢akTa, ye cblLecTByBa Tun long, KonTo
no3B0/IABA MMIHOBEHa paboTa c umcna o 19 undpu. Kakso we ctaHe, ako
pa3aeiMmM YNCNOTO HA OTAENHM YacTU M BMECTO A3 pasriexgame no egHa
undpa BCeKM NbT, pasrnexgame no 18 egHoBpemeHHO? MIMeHHO ToBa e
naenTa, KoAaTo We U3noa3Bame TykK.

LLle pa3aenum 4ncnoTo Ha YacT oT no 18 umdpu, KoeTo Ha NPaKTUKa
O3Ha4aBa Aa ro npeobpasyBame OT geceTnyHa bponHa cuctema, B 6poiHa
cuctema c 6asa 1028,

3a pa nsberHem Heyaob6cTBa Npu AeneHMeTo U CbOnpaHeTo Ha TakMBa YMCNa,
MOXeM Za r'M NpeacTaBum Yypes vector oT long enemeHTH, KbAETO BCEKU
e/leMeHT NoKa3Ba NnopeaHaTa YacT OT HaLeTo AbAro YMCno. BaxkHo e aa ce
oTbenexu, ye 3a ga nsbarsame gobaBsHe Ha €eNeMeHTM B HAYa0TO Ha
BEKTOPA, LLLe Na3snuM YMCNOTO B 0bpaTeH pesa 1 HaKpas e4AMHCTBEHO Le
3aBbPTUM OTroBOpa HaobpaTHO, 3a Aa ro Bb3BbPHEM B HOPMasieH BUA,
JonbnHuTenHa cneymMduKka Mma npu geneHneTo Ha 5 - Tpabea ga chegmm B
HaYya/I0TO Ha YMUC/IOTO (Kpaa Ha BEKTOpPA) Aa He OCTaBaT e/IeMEHTU C pasmep
Hyna. AKO UMa TaKuBa, To TpAGBa Aa M NnpemaxHem (HanpMmep ¢ KomaHaaTa
pop_back() ). OceH ToBa, AeneHneTo TpsibBa Aa U3BbPLUBaMe OT3aj Hanpes,
Tbl KaTo cMe 06bpPHANM YNCNOTO HaobpaTHO.



Mma Hew,o 3a cbobpasaBaHe n Npu n3BeXAaHeTo Ha oTroBopa. [da cu
npeacTaBMMm, Ye CMe 3aBbpLKIN paboTaTa B raBHUA UMKDBA U BEYE MMame
nosy4yeH KpaeH oTroBop. Ton BCe olLe ce Hamupa B ronamarta bpoiiHa cuctema,
a Ha Hac HX e HeobxoaMm M3BedEeH B AeceTUYHa cuctema. NMpeobpasyBaHeTo
CTaBa N€CHO — MPOCTO M3BEXKAAME YNCNATa KAKTO Ca NoApPeaeHM BbB BEKTOPaA
(cnep kato cme ro ob6bpHanmn, 3a ga 6vae noapeneH HOPManHo). TbHKUAT
MOMEHT €, Ye HAKOM YMCANA LWe MMAT No-mMasiko oT 18 ymdpu, a HMe umame
HY»KAa BCAKO YMC/I0 cael MbpBOTO A3 MMa To4YHO 18 umdpu . 3a ga onpasum
TO3Un Nnpobnem, npean aa n3BeaemM BCAKO YACIO OT BTOPOTO HAaTaTbK, MbPBO
LLLe NpoBepABaMe C LIMKb/1 KONKO UMdpU MMma U e gobaBame Hyn nNpea, Hero,
A0KATO ro A4onb/IHUM A0 18-undpeHo.

bnarogapeHve Ha Ta3m oNTUMM3ALMA CMbKBAHE C/I0OXKHOCTTA OKON0 18 NnbTy, C
KOETO HaMa/iaBaMe KOHCTAaHTaTa Ha peleHnEeTO 3HAUYNUTENHO.

CnoxkHocT O(logioN*logsN*Q) - 17 TouKku

Asmopu: lpecnae Towes u KanosH BvpbaHos



