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HAYAJIHA NMNOCTAHOBKA

Umame macue al0 ...N — 1] ¢ N yncna vt oHnaiH 3aaBKMU:
3afABKa 3a Bbnpoc [ r 3a HamupaHe Ha cymata a[l] + a[l + 1] + --- + a|r]
3asBKa 3a NPOMSAHA P V Ha CTOMHOCT, Taka ye a[p] += v



HAYAJIHA NMNOCTAHOBKA

Umame macue al0 ...N — 1] ¢ N yncna vt oHnaiH 3aaBKMU:
3aABKa 3a Bbnpoc [ 7 3a HamupaHe Ha cymaTa a[l] + a[l + 1] + -+ + a[r]
3asBKa 3a NPOMSAHA P V Ha CTOMHOCT, Taka Ye a[p] += v

CTaHAApTHO pellueHne: CerMeHTHO AbPBO UM AbPBO Ha PeHyuK.
CnoxHocT Ha 3aaBka: 0 (log, N)



ANTEPHATUBEH NOAX0OA

AJ'ITepHaTl/lBa € KOpeHOoBaTa AEKOMMNO3NUNA Ha MaCUBA.

OcHoBHaTa naes e aa pasaennmm macma Ha 6bkeTn (610KoBe) € paBHaA Ab/iKMHA K
(pa3bupa ce moxKe ga NOAYYUM eAnH HenbaeH bbKeT HaKkpas).

3a BCEKM OBbKET Nasmm CyMaTa Ha YNCnaTa B HETO.

ToraBa nNpu 3asaBKa 3a NpomsaHa p v TpAbBa Aa A06aBUM UV KbM CTOMHOCTTA Ha a[p]
M KbM CTOMHOCTTA 33 CymaTa Ha 6bKeTa, B KOMTO ce Hamupa alp].




ROPEHOBA AEROMMNO3NLNA

3aABKaTa 3a BbNPOC | r € Masko No-CNOXHa. Mmame Aga ciyyas:
“ I ur ca B eanH 6bKeT —
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“ | ur ca B pas3IYHN BBKETH




MMIJIEMEHTAUNA

int query (int 1, int r) {
int l1lind=1/K, rind=r/K;
int sum=0;
if (lind==rind) {
for (int i=1; i<=r; 1i++) |
sum+=ali];

int a[MAXN], n;
int buckets [MAXN/K+1];
void build buckets () {
int ind=-1;
for (int i=0; i<n; i++) {
if (i%K==0) ind++;
buckets[ind]+=ali];

}
J

else |
for (int i=1; i< (lind+1)*K; 1++) |
sumt+=al[i];
} )
for (int i=lind+1l; i<rind; i++) {

_ _ _ sum+=buckets[i];
void update (int p, int v) | |

alplt+=v;

for (int i=rind*K; i<=r; i++) {
buckets [p/K]+=v;

sum+=ali];

}

return sum;



AHAJIN3 HA CJTIOKHOCTTA

[TocTUrHaxme cnegHnTe ChoXKHOCTU 3a 3dABKUTE:
0 (1) 3a 3aABKaTa 3a NPOMAHA

N o o
0 (K + ;) 33 3aABKaTa 3@ BbNPOC B HaW-/10WMA C/1y4aM
MaTtemaTnyeckn moxKe Aa ce agokaxe, ye npmn K = VN, Ta3u pyHKUMNA AOCTMUra HaW-
MaJ/iKaTa CM CTOMHOCT U TOraBa C/NOXHOCTTA CTaBa O(VN).

Ha npakTuKa TpAbBa Aa ce ekcnepumeHTMpa ¢ Han-nogxoaawoto K cnpamo
TecTtoBeTe!



MPEAMMCTBA M HEAOCTATbLM

npe,ﬂ,VIMCTBa Ha KOPEeHOBATa AEKOMMNO3NUNA CMPAMO CEfMEHTHUTE AbPBETA:

HepocTtaTtbum Ha KOpeHoBaTa AEKOMMO3ULIMA CMPAMO CerMeHTHUTE AbpBeTa:



MPEAMMCTBA M HEAOCTATbLM

npe,ﬂ,VIMCTBa Ha KOPEeHOBATa AEKOMMNO3NUNA CMPAMO CEfMEHTHUTE AbPBETA:
no-gobpa Nnpu MHOro 3aABKM 33 NPOMEHU
No-rbBKaBa M paboTu 3a NO-WKMPOK Habop 3aABKM 3@ BbNPOCKU M 3aABKM 33 MPOMEHM

camo O(VN) ponbaHuTenHa namet cnpamo O (N) npu cermeHTHUTE AbpseTa

HepocTtaTbum Ha KOpeHoBaTa AEKOMMNO3ULIMA CMPAMO CErMEHTHUTE AbPBETa:
3HauuTeNHO No-6aBHM 3aABKK B 0OLLKMA CcayYdan



MHOTO 3AABKU 3A BbI1POC

Moxem aa O6'pr€M CNOXKHOCTUTE, TAKA YHe C/ZIOKHOCTTA 3a OTTOBOpP Ada €
KOHCTaHTHaA.

KaK gaa ro HanpaBum?



MHOTO 3AABKU 3A BbI1POC

Moxem aa O6'pr€M CNOXKHOCTUTE, TAKA YHe C/ZIOKHOCTTA 3a OTTOBOpP Ada €
KOHCTaHTHaA.

LLle HanpaBum nNpeduKCeEH MacKuB 3a BCEKM DBKET, KAKTO U eaAUH nNpedUKceH macus
3a CymuTe no 6bKeTw.

Taka Be4ye npu 3asABKa 3a NpoMaAHa wWe TpabBa Aa NOCTPOMM HAHOBO NPedUKCHUS
MACUB Ha ,,3acerHatma” 6 bKeT, KAaKTO U HAHOBO A3 NOCTPOUM NPePUKCHMA MacuB 3a
CyMmuTe Ha 6bKeTuTe.



MMIJIEMEHTAUNA

int query (int 1, int r) {
int 1lind=1/K, rind=r/K;
if (lind==rind) return buckets[lind].find sum(1l%E, r%EK);
int sum=0;
sumt=buckets[lind].find sum(1%K,EK-1);
sum+=pref[rind-1]-pref[lind];
sumt=buckets [rind] .find sum(0, r%K) ;
return sum;

int a [MAXN],n;
s=truct bucket |
int pref[K];
int find sum (int 1, int r) |
return pref(r]-((1==0)7?0:pref[l1-11);
}
I
bucket buckets [MAXN/E+1];
int pref [MAXN/E+1];
void build buckets ()
int ind=-1;
for (int i=0; i<n; i++)
int curr=i%g;
if (curr==0)
ind++;
buckets[ind] .pref[0]l=ali]l;
if (ind>0) preflind]l=preflind-1];

}
void update (int p, int v) {
int ind=p/K;
for (int i=p%K; 1i<E; i++) {
buckets[ind] .pref[i]+=v;
}
for (int i=ind; i<=n/EK; i++) {
prefl[i] +=v;

}
}

else buckets[ind] .pref[curr]l=buckets[ind] .prefl[curr-1]+alil;
prefl[ind]+=ali];



MHOTO 3AABKU 3A BbI1POC

I'IpM NO-CZIOXKHU 3aABKU 3a BbIPOC I'IO,EI,O6€H noaxod MOXe fia HE € NMPUNOKUM.

B obwiuna cnydyan, TakbB NoAX04, MOXKEM Aa NPUIOKUM, KOraTto nmame 6bpP3 Ha4YnH

na 0606LWKMM Hy*KHaTa MHPOpPMaALMA 3a OTFTOBOP Ha BbNpoca (IMHeeH OTHOCHO bpos
eNeMeHTH).

Kak moxe Aa nocTbnMM Npu 3aaBKM 38 MUHUMYM?



MPUMEPHA 3AZIAYA - AB3. CYMMU
OT HOU-3, 2023 TOANHA

HapeHn ca 6aHKHOTU CbC CTOMHOCTU X4, X5, ..., Xy, M q 3aABKM oT Buga (I, r,a, b), 3a
KouTo TpsibBa Aa ce Hamepu KOJIKO OT CYMUTE CbC CTOMHOCTU OT a A0 b moraT ga ce
NpeacTaBAT KaTo CyMa Ha 4YacT OT BAHKHOTUTE X}, X141, ..., X, (MOXKe 1 BCUYKUTE).

OrpaHuyenna: n < 500, < 1.5-10%, s =x; + x, + -+ x,, < 2.5-10°



MPUMEPHA 3AZIAYA - AB3. CYMMU
OT HOU-3, 2023 TOANHA

HapeHn ca 6aHKHOTU CbC CTOMHOCTU X4, X5, ..., Xy, M q 3aABKM oT Buga (I, r,a, b), 3a
KouTo TpsibBa Aa ce Hamepu KOJIKO OT CYMUTE CbC CTOMHOCTU OT a A0 b moraT ga ce
NpeacTaBAT KaTo CyMa Ha 4YacT OT BAHKHOTUTE X}, X141, ..., X, (MOXKe 1 BCUYKUTE).

OrpaHuyenna: n < 500,g < 1.5-10%, s =x; + x, + -+ x,, < 2.5 10°.

Bb3nonssame ce oT odpaalH OTroBapAHE Ha 3aABKUTE U 3a4a4aTa Ce CBeXKaa Ao
3aABKM 3a 0TOenA3BaHe Ha CYMU, KOUTO MOraT Aa ce NoCTUrHaT (c pobasaHe Ha 1-Ua
B OposYeH MacuB) M BbNPOCK 33 TOBA KOM CYMM MOrFaT Aa ce NOCTUrHaT B AaAeH
nHTepsan. OKa3Bga ce, Ye 6poAT 3aABKM 3a NpomsaHa ca 0(ns) =~ 1.25-108, a
3aABKuMTe Bbnpoc ca camo 0(q) ~ 1.5 - 10°.

3aToBa N0-6BbP30 € BMecTo AbpBo Ha PeHyuK, Aa ce N3noa3Ba KOPEHOBA
NeKOMMNOo3nLMA BbpXy MacuBa ¢ 0oTbensisaHuTe Cymu ¢ ronemmHa s.



MHTEPBAJIHUA NMPOMEHW

Heka cera 3aABKaTa 3a NpomAHa e [ 7 v 1 TA NpOMeHsa CToOMHoCcTUTE: a; += v,
Aj41 T= 0, ..., 0, += V.

Kak fa ce cnpaBuM C Te3n 3aABKN?



MHTEPBAJIHUA NMPOMEHW

Heka cera 3aABKaTa 3a NpomAHa e [ 7 v 1 TA NpOMeHsa CToOMHoCcTUTE: a; += v,
Aj41 T= 0, ..., 0, += V.

[locTaTbyHO e Aa noaxoanm NogobHO Ha cTaTMYHOTO lazy propagation B
CerMeHTHUTE AbPBETA — 33 BCEKM OBKET e HaTpynBame lazy cTOMHOCT. [pu 3aaBKa
33 NPOMAHA PbYHO NPOMEHAME 06XBaHATUTE €N1EMEHTM Ha MacuBa, KOMUTO Ca B
NbpBUA M NocneaeH 6bKeT Ha 3aABKaTa, @ aKO UMa MeXAUHHU BbKeTH, 3a TAX
Tpyname v camo B lazy CTOMHOCTTA.

TaKa peasiHaTa CTOMHOCT Ha A3aAeH eNeMeHT e cymaTa OT 3anmcaHaTa CTOMHOCT U
lazy CTOMHOCTTa Ha 6bKeTa, B KOMTO ce Hamupa.



3AABKU, KOUTO CTABAT CAMO C
ROPEHOBA AEROMIMO3NLNA

3apava 13E. [lynku ot codeforces: https://codeforces.com/problemset/problem/13/E

Mmame nopegmua othAaBo-HagAcCHO oT N aynKu, BcAKa cbe cuna a; = 1. Tpabea aa
ce oTroBopu Ha M 3aABKK OT ABa BUAA:

* MPOMAHA Ha CKN/1aTa HA AYMNKa

" MyCKaHe Ha Ton4ye B AaAeHa AyrnkKa, cnen KoeTo Tpabsa aa npebpoum 6poa aAynkn, npes KomTo
MMHaBa TONYETO M A3 HAMEePUM nocneaHaTa AynKa, KoATo We AO0CTUTHe TONYEeTo Npean Aa nsnese
(KoraTo TonueTo NonagHe B AynKa C HOMep [, TO CKaya B AynKa c Homep I + a;)

OrpaHuyenusa: N, M < 10°.

Kak ga pewunm 3agavaTa’?


https://codeforces.com/problemset/problem/13/E

3AABKUN, KOUTO CTABAT CAMO C
ROPEHOBA AEROMIMO3NLNA

KOpEHOBaTa AeKoMno3nuna HU No3Bos1ABa Aa Nnpasmm r|o-6bp3a CMMYy/1aUumnA 3a
BCEKU BBIPOC.

3aToBa € AOCTaTbYyHO CaMO Aa NoAAbp’KaMe aKTyasIHO ,F0/IeMUTE CKOKOBE®, KOUTO
HU NPUABUIKBAT OT AaAeHa AyNKa KbM NocaeaHaTa Aynka npean ga HanyCHem
bbKeTa. TpAbBa Aa Na3nm 6pPOs CKOKOBE, OT KOUTO CE CbCTOM FONEMUAT CKOK U
pa3bupa ce HOMepa Ha AynkaTa, B KOATO OTUBAME.

3aABKaTa 3a NPOMAHA e NPOCTO Aa NPEeU34YnUCANM BCUYKU FOJIEMUN CKOKOBE 33
,3acerHatma“ 6bkKer.

AKO roniemmnHaTta Ha 6bKeta K = /N, TO CNOXHOCTTa 1 Ha ABeTe 3aABKU LLe €

O(VN).



3AABKUN, KOUTO CTABAT CAMO C
ROPEHOBA AEROMIMO3NLNA

TexHmnKaTta, KOAATO NOCTPOABa HAHOBO ObKET, 3a Aa HaMepu aKTyaNHaTa MHpopmauus,
e eHa OT HaN-CUNHUTE CTPAHU Ha KOpeHoBaTa gekomno3snumsa. Owe eguH npumep
33 U3MON3BaHETO M € B 3a4a4a B2. KapHaBan ot JleTHus TypHup, 2022 rogmHa.

3anouyBame c HavaneH macms x[1 ... N| ¢ N uncna n nmame aBa BMga 3aABKMU:
HaMnpaHe Ha MaKCMMaJIHOTO YMNCJ/10 B MHTEPBA lr

NPOMAHA Ha YMcNaTa Cc Xapaktepuctmkn lra d, Takaue x; +=a,x;.1 += (a+ d), ..., x, += (a +

(r —1) - d) (nobaBAHe Ha apUTMETUYHA NpOrpecKa C HavyaHa CTOMHOCT a U pasfivKa d KbM
UHTepBana l r)

OrpaHuyenusa: N,Q < 10°,0 < x;,a,(r —1) - d < 1012,

KnoubT Ha 3aga4yaTta e B noas3agayda 6, kbaetol = 1 nr = N 3a BCUYKK 3asBKMU.
Noen?



3AABKUN, KOUTO CTABAT CAMO C
ROPEHOBA AEROMIMO3NLNA

[ToHeXe B noa3agaya 6 BCUYKM 3aABKM 0O6XBaLLaT LLes i MacuB, TO MOXeEM Aa
pasrnegame BCUYKMN NOTEHLMANHU CTOMHOCTM HA YNCNO KaTo NpaBa, KaTo X
KOOpAnHaTaTa € HaTpynaHaTa pa3/iMka Ha apUTMETUYHU NPOrpecun, a y
KoopAuHaTaTa e AOCTUrHaTaTa CTOMHOCT.

Taka ako npunoxum Convex hull trick, moXXem ga 3Haem Koe OT YncnaTta We gaae
MaKCMMa/IHaTa CTOMHOCT B 3aBUCUMMOCT OT HaTpynaHaTa pa3nmKa (HavyanHure
CTOMHOCTM Ha apUTMETUYHATa nporpecma ce no6aBAT KbM BCUYKM YUCNQ, 3aTOBA Te
He B/IMAAT Ha MaKCMMYyMa M camo TpsbBa Aa cmATame cymaTa UM, 3a A3 MOAYy4YUm
peanHnTe CTOMHOCTH).



3AABKUN, KOUTO CTABAT CAMO C
ROPEHOBA AEROMIMO3NLNA

[MpobnembT MABa, KOraTo Beye 3aABKUTE MOXKe Aa 06XxBallaT camo 4acT OT MacuBa.
[ToHexke umame xybas noaxoa, 3a UAan Macus, TOBa AMPEKTHO HU NO3BO/IABA A3
pelnm uanaTa 3agadva ¢ KopeHoBa Aekomnosmuyms!

Korato umame 3asiBKa 3a NPOMSsIHA, NOCTPOABAaME HaHOBO MbPBUA U NOCeaHUA
O6bKeT B 3aABKaTa. AKO MMa MeXANHHU BbKeTH, 3a TAX NPOCTO TPyname Pas/iMKa U
Ha4a/iHa CTOMHOCT Ha nporpecumnTe (KakTo B Noa3aaaya 6).

Korato nmame 3asiBKa 3a BbMNPOC, HAMUPAME C NPOCTO 06XOXKAaHE MAaKCUMATHUTE
CTOMHOCTU B NbPBUA M NOC/ieaHMNA ObKET Ha 3aABKaTa. AKO MMa MeXAUHHU OBKeTH, B
TAX HAMUPaAMeE MaKCUMyMa KaTo nsnonssame noctpoeHmna Convex hull trick u
HaTpynaHaTa pa3anKa.



TIERED VECTOR — KOPEHOBA
CTPYKTYPA JAHHW

KOpEHOBaTa AeKoOMNo3nuunAa € To/ZIKoBa NBKaBd, 4e 40P HMU NMO3BOJ1IABa A4
nogabpxame " sMuHAMNYHN 3aABKN KaTO |£I,O6<':\BFIH€ U NpeMaxBaHe Ha eJIeEMEHTMH.

Taka moXKem ga nogabpkame macus ¢ O(1) gocTobn 40 eNnemeHT U O(VN) 3a
nobasaAHe U NpemaxBaHe Ha e/leMeHTM Ha JajeHa No3nuums.

[(naBHaTa naes e aa nogavprkame C Ha bpon 6bKeTa ¢ MakcumaneH pasmep K, Kato
HaYaHUTe HBKETU ca NbAHU (CbAbPKAT €/IEMEHTUTE Ha MacKBa), @ HaKpaa uma u
npa3Hu 6bKeTH (3a 6baeLm yncna).

Bcekun ObKeT We npeactaBum Kato ek (ABycTpaHHa onallka), Taka Ye KOHCTAHTHO
1a MOXKeM Aia npemaxsame n gobassme Yncna otnpes n ot3aj.

3a noseye MHPOpPMaLMA, MOXKe Aa npoyeTeTe Ta3u CTaTUA:
https://cs.brown.edu/cgc/jdsl/papers/tiered-vector.pdf



https://cs.brown.edu/cgc/jdsl/papers/tiered-vector.pdf

MOCNEAHA 3AOAYA — YCIOBUE

HapeHn ca asa macuea A n B. Tpsabsa aa ce otroopAaTt @ 3asa8ku (a, b, ¢, d), Konto
MUTaT 33 CymaTa Ha |Al- — Bj|, kbgeToa <i<bunc<j<d.

OrpaHuuenus: N, Q < 10°,4;, B; < 10°.



NOC/ZIEAHA 3AAOAHA — PASMUCDBJI

HapeHn ca asa macuea A n B. Tpsabsa aa ce otroopAaTt @ 3asa8ku (a, b, ¢, d), Konto
MUTaT 33 CymaTa Ha |Al- — Bj|,kbaetoa <i<bunc<j=<d.

OrpaHuyenus: N, Q < 100000, 4;, B; < 10°.

[Mpobnem e, ye 3aABKaTa 0b6xBalla ABAa MacuBa U cymaTta, KOATO TbPCMM, N3UCKBA
CoOpTUpPaHe Ha NoamacuBuUTe 3a No-6bP30 cmATaHe.

3a paaeHa 3anaBKa, ako CMe copTupanun nogmacmea Ha A u nogmacuea Ha B, 1o
MOXXEeM Aa 0bxorXKaame ABaTa MacuBa e4HOBPEMEHHO, NoA0OHO Ha COpTUPaHe Ypes
C/IMBaHe, 33 A4a 3HaeM Npu GUKCMpPaHo A; Kou uncna Bj ca no-manku n Kou no-
ronemm.



NOC/ZIEAHA 3AAOAHA — PASMUCDBJI

B TaKkbB cayyai, e gobpe aa ce npobBa pelleHme c KopeHoBa aekomnosmums. Le
HanpaBUM KOpPEHOBA AEKOMMO3MLMA Ha ABaTa MAacuBa U C NOAXOASALL, NPEKbMMIOT
e MOKe [a OTroBapAMeE CPaAaBHUTENIHO OP30 3aABKUTE U NPU TOBA OHAANH.

Heka NOMUCIMM KaKBO LLLe NPaBUM KaTo OTroBapaMe 3aaBKa. B obuwina cayyai
noaMacuBbT Ha A ce pasnaja Ha ABa YacTU4YHM 6bKeTa (MbpBUA N nocneaHns) u

HAKONKO MbAHU MeXANHHUN bbKeTa. Mmame camo vV N Bb3MOXKHW BbKeTa, AOKaTO 3a

4acTUYHUTE OHBKETU Bb3MOXKHOCTMTE ca okosio NV N (B 4acTHUA cayyan, Korato
NOAMaCcUBBLT € BbTPE B eANH ObKeT, Bb3MOXKHOCTUTE Ca HAN-MHOTO0).



NOC/ZIEAHA 3AAOAHA — PASMUCDBJI

Hain-TpyAHOTO € HaMMPAHETO Ha cymaTa 3a YncnaTa B YaCTUYHUTE OBKETH.

Kak moxem aa nocTbnmm?



NOC/ZIEAHA 3AAAHA — PELLUEHWE

LLI,e NU3MnoJsi3Bame NMNPEKbMMOT 3a CyMdTd, KOrato KOM6I/IHI/IpaMe eaHO YNCNO C bbKeT:

precA[i][i] — TbpCeHaTa Cyma, KOATO MOXKeM A2 NOoAy4YMm, ako KombuHupame A; c 6bKeT Homep j Ha
macusa B

precB[i] [/] — TbpceHaTa cyma, KOATO MOXKEM Aa NOAYYMM, aKO KOMBUHMpPame B; c 6bKeT HoOMep j Ha
macuea A

Te3un Tabanum morat IeCHO Aa Ce CMETHAT KaTo ce PUKCMpa HAKOW ObKET Ha eanHUA
MaCWB M NOCNeaoBaTeIHO 06X0AMM B COPTMPAH pea YyMciaTta Ha ApYyrma Macus.

CbLUO LIe Ce HyKAaem oT NnpedUKCHU macueu 3a Tabanuute — prefy[il[j] v
prefglillj], 3a Ana moxem 6bp30 Aa cmaTame cymuTe 32 KOMBUHMPAHE Ha HAKOKO
yunucna c bbKer.

CNnoXHOCTTa Ha NPEKbMMIOTA € O(N\/N).



NOC/ZIEAHA 3AAAHA — PELLUEHWE

OcTaHa Aa onuwem HaKpaTKO M OTrOBapAHETO Ha 3asaBKa. LLle pa3srnegame camo
obwma cayyan, Korato nogmacuebT Ha A ce pasnaga Ha 6bketn Cq, Cy, ..., Ct U
noaAMacmBbT Ha B ce pa3snaga Ha 6bKketn Dy, D, ..., D. ToraBa 3a ga Hamepumm
OTroBOPb®T [/ieJaMe:

NNHENHO KombuHupame C; n Dy, C; n D, Cy v D4, C; v D (ako NpeaBapuUTeNHO CME COPTUPANM
ymcnaTa OT BCeKM BbKeT)

nsnonssame pref, 3a KOM6MHUPAHETO Ha nogmacnmea HA A u D,, ..., Ds_4
nsnonssame prefg 3a KombuHmnpaHeto Ha Dy n C,, ..., Cy_1, KakKTO U Dg 1 Cs, ..., Ci_4

TpsabBa ga ce BHMMaBa Aanu Nokpmeame gobpe 1 cayyan, Korato NnogmacuebT Ha A
Ce CbAbpPKa B HAKOM ODBKET, HO C ONMCAaHMA NOAXOA TO3M C/Iy4an He e npobnemeH.

Taka yAnaTta CI0XKHOCT CTaBa 0((N + Q)\/N).



NOMALLHO (3AAYM 3A
YPAXHEHWE)

~ JopelwaBaHe Ha 3agaya 13E. [lynku oT codeforces ( hitps://codeforces.com/problemset/problem/13/E)

* 3aga4a 455D ot codeforces: hitps://codeforces.com/contest /455 /problem /D (tiered vector)

= 3apa4a ISQ ot BOI 2022 (npekbMntoT ¢ KOpeHoBa AEKOMMNO3ULUMA)


https://codeforces.com/problemset/problem/13/E
https://codeforces.com/contest/455/problem/D

U3rotemn: Ununan MoppaHos MopaaHos



	Slide 1: КОРЕНОВА ДЕКОМПОЗИЦИЯ НА МАСИВИ 
	Slide 2: НАЧАЛНА ПОСТАНОВКА
	Slide 3: НАЧАЛНА ПОСТАНОВКА
	Slide 4: АЛТЕРНАТИВЕН ПОДХОД
	Slide 5: КОРЕНОВА ДЕКОМПОЗИЦИЯ
	Slide 6: ИМПЛЕМЕНТАЦИЯ
	Slide 7: АНАЛИЗ НА СЛОЖНОСТТА
	Slide 8: ПРЕДИМСТВА И НЕДОСТАТЪЦИ
	Slide 9: ПРЕДИМСТВА И НЕДОСТАТЪЦИ
	Slide 10: МНОГО ЗАЯВКИ за ВЪПРОС
	Slide 11: МНОГО ЗАЯВКИ зА ВЪПРОС
	Slide 12: ИМПЛЕМЕНТАЦИЯ
	Slide 13: МНОГО ЗАЯВКИ ЗА ВЪПРОС
	Slide 14: ПРИМЕРНА ЗАДАЧА - АВ3. СУМИ ОТ НОИ-3, 2023 година
	Slide 15: ПРИМЕРНА ЗАДАЧА - АВ3. СУМИ ОТ НОИ-3, 2023 година
	Slide 16: ИНТЕРВАЛНИ ПРОМЕНИ
	Slide 17: ИНТЕРВАЛНИ ПРОМЕНИ
	Slide 18: ЗАЯВКИ, КОИТО СТАВАТ САМО С КОРЕНОВА ДЕКОМПОЗИЦИЯ
	Slide 19: ЗАЯВКИ, КОИТО СТАВАТ САМО С КОРЕНОВА ДЕКОМПОЗИЦИЯ
	Slide 20: ЗАЯВКИ, КОИТО СТАВАТ САМО С КОРЕНОВА ДЕКОМПОЗИЦИЯ
	Slide 21: ЗАЯВКИ, КОИТО СТАВАТ САМО С КОРЕНОВА ДЕКОМПОЗИЦИЯ
	Slide 22: ЗАЯВКИ, КОИТО СТАВАТ САМО С КОРЕНОВА ДЕКОМПОЗИЦИЯ
	Slide 23: TIERED VECTOR – КОРЕНОВА СТРУКТУРА ДАННИ
	Slide 24: ПОСЛЕДНА ЗАДАЧА – УСЛОВИЕ
	Slide 25: ПОСЛЕДНА ЗАДАЧА – РАЗМИСЪЛ
	Slide 26: ПОСЛЕДНА ЗАДАЧА – РАЗМИСЪЛ
	Slide 27: ПОСЛЕДНА ЗАДАЧА – РАЗМИСЪЛ
	Slide 28: ПОСЛЕДНА ЗАДАЧА – РЕШЕНИЕ
	Slide 29: ПОСЛЕДНА ЗАДАЧА – РЕШЕНИЕ
	Slide 30: ДОМАШНО (ЗАДАЧИ ЗА УПРАЖНЕНИЕ)
	Slide 31

