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3apgada A. Kosak Byc ta TtaemHuii nncrt
ABTop Ta po3pobuuk: Auapiii Pomanos
€ a-b-c criocobu npumbdaTH OJUH KOHBEPT, OJIHY MapKy 3 IIapOBapaMy Ta OJIHY MapKy 3 BUITHBAHKOIO,
a-b criocobu mpuadaTH ONWH KOHBEPT i OMHY MapKy 3 BUIIUBAHKOIO 1 @ - ¢ CIIOCOOU KYIUTU OAUH KOHBEPT i
OJIHY MapKy 3 ImapoBapamu. Tomy 3arajibHa KiJIbKICTb CITIOCODIB 3/IiiCHUTH TOKYTIKY piBHA a-b-c+a-b+a-c.

3apgauva B. Kosak Byc Ta yapiBHi 4epeBukun

ABrop Ta pospobuuk: AHapiii Pomanos

Hawmaimroemo mepeBo 3 Hampab/ieHEME BHU3 peOpaMu Ta KOpeHeM y BepmmwmHi 1, sike Oyae 300pakatu
BCl MOXKJTMBI KOMOIHAIIIT 3aCTOCYBaHHS 3aK/ISTh. 3 BEPIIUHU I MOYXKHA MEPENTH BHU3 Y BEPIIUHU 2 - T Ta
2-x+1, ajpke, MafO4YN MIBUJIKICTH T METPIB HA CEKYH/LY, 3 JIOTIOMOT'OI0 OJTHOI'O 3aKJISATTS MIBUIKICTH MOXKE
cTaT piBHOIO T + x = 2 - x Merpu Ha ceKkyHuy abo x + (z + 1) = 2 -z + 1 merpu Ha cexynmy. Koxen
pa3, CIyCKAIOYNCh BHU3, BiJ KOPEHS MU IepeXoauMo abo B JIBHUH By30J1, TOOTO 3aCTOCOBYEMO IIepIie
BaKJIATTS ab0 B IpaBUil By30JI — 3aCTOCOBYEMO Jpyre 3akKjsTTs. KoyKHa BepIIuHa 3yCTPidaTHMeTbCs
PIBHO OIWH Pa3, a OTXKe MOPII0K 3aCTOCYBaHHS 3aKJ/IATh, MO0 MOTPAIUTH 3 BEPHIMHU 1 y BEPIIUHY X
€IMHNH, TpuIoMy HeoOXigHa KiIbKICTb 3aK/aaTh piBHa Bimcrami Big 1 mo x. [TomiTumo, mo #a Bigcrami 0
BiJI KOpeHsI 3HAXOIUThCs BepiuHa 1, Ha Bijcrani 1: 2, 3, na Bijcrani 2: 4, 5, 6, 7, Ha Bijcrani 3: 8, 9, 10,
11, 12, 13, 14, 15 i Tax gasui. To6To Ha BigcTani n Bix Kopens 3HaxomsThCs uncia Big 27 mo 27T — 1,14
100 1X JOCATTH MM BiJIIIOBIITHO 3aCTOCYEMO 3aKJISITTI 1 Pa3iB.

Omxe, axmo 2" < k < 2" — 1, to Bimmosian n. Imakme xkaxky«an, n = |log k|. CxnagHicTh po3B’a3KYy
O(logk).

3apava C. Kosak Byc Ta 3anisHn4Ha gopora

ABrop Ta pospobuuk: Auapiii Pomamos

[Tro 3amaay MokHA BUpiNTyBaTH OararbMa CIIOCODAMU, s HABEILY OJUH 3 HUX.

Buok 1. Moxkemo 3pobuTu moBHU 11epebip Mo BCiX PO3CTAHOBKAX JIXTapiB i mepeBipuTu, 4u xo4da 6
OJIHA 3 HUX 3aJI0BOJIbHsI€ yMOBI 3a/1a4i. Ckia/HicTh Takoro poss’sisky O(n! - n).

Baoxk 2. [{nsa 3pyunocri 6ymemo HazuBaTu Ti n/2 jgixTapi, Mo MalTh OAWH 1 TOW caMuii KOJIp 4epBo-
auMu. PoscraBumo n/2 — 1 uepBoHi JiixTapi Ha BEPXHIO TUIKY 1 MizK HUMU 110CTaBUMO /2 — 1 He YepBOHUX
JIIXTapiB, B TOMy YHCJI OJWH 3 HAX Ha IepexpecTti. B Hac JuImuBCs OfMH YepBOHUI 1 OJUH HE YePBOHUMN
nixrap(HazseMo ioro ocobsusuMm). ko k > 3, To 3a nmorpebu 3aMiHUMO OCOOJIUBUIL JIIXTap HA HE Yep-
BOHUIT TaKWii, KOJIP AKOIO BIJIPISHAETHCS BiJI KOJHOPY JIXTapsd Ha MEPEXPECTi Ta JIBa JIXTapi, IO B HaC
JIMIITUJIACS TOCTABUMO HA HUMKHIO TLIKY. ZKIO K k = 2, TO 000B’SI3KOBO KILJIBKICTB JiixTapiB KoJabopy 1 i
KOJTbOPY 2 Oyjie piBHA sIK Ha BEPXHiil, TaK 1 Ha HUXKHIA riJKax, aje depe3 Te, IO JiXTap Ha IepPexpecTi
BPaXOBYETHCS JIBiUi, 3arajioM KUJIBKOCTI JIXTapiB IUX JIBOX KOJILOPIB OyAyTh Bifpisasarucs. OTxke, npu
k = 2 Bignosiap B oMy 6ot 3aBxkIu —1.

Buiok 3. 3 obmexkenb OJIOKY BUILIHBAE, MO Oy/ib-siki JBa JixTapi Oy/lyTb MaTh Pi3HI KOJBOPH, Biji-
MOBiTHO i Oy/Ib-sIKi JBa CcycimHi JiixTapi TOYHO OYIyTh Pi3HUX KOJILOPiB. Po3craBumo jixTapi MOBiIbHUM
YMHOM, HAIPUKJIAJ 1 — 3 3 HUX IOCTABUMO Ha BEPXHIO TiIKy, 1 Ha mepexpecTs i 2 Ha HIKHIO TiaKy. Take
po3TaliyBaHHS 33/ 0BOJIbHSIE YMOBI.

Buiok 4. {x i B nepromy 6J1011i MO2KeMO 11epebparu Bei MoKJIUBi po3cTtanoBKu. CKJIAIHICTD TAKOro
posB’sizky O(2" - n).

Buok 5. fx na Bepxwiil, Tak i Ha HEKHIN Tl KiJbKICTH OJWHUIL 1 ABIOK Oyje OJHAKOBOIO, aJje
ofHuIls / iBifiKa Ha nepexpecti Oyje BpaxoBaHa JiBa Pa3u, a OTKe KiJIbKICTh OJMHUIb/JIBIHOK Ha OUH
GinbIna 3a KIIbKICTh JBiHoK /omuanin. OTKe, SIKINO n MapHe abo KiTBbKOCTI OJMHUID 1 ABIHOK BiApi3Hs-
10ThCst X04a 6 Ha 2, To Bianosias — 1. Inakie poscrasumo (n+1)/2 onuanyok i (n—1)/2 nsiitok. Bunaioxk,
KOJI ABIfIOK OiIbIlle PO3IIALAETHCSA aHAJIOTITHO. Ko n = 5, ToO HAM He BIACTHCS PO3CTABUTH IIi JIiXTapi
B3JIOB2K 3aJIi3HUYHOI JIOPOTH, aJI2Ke 3aBKJIM 3HANIYThCS JIBa CYCiJIHI JIiXTapi OJIHOrO KOJILopy. [HaKIIe Imo-
cTaBUMO JixTap 2 Ha nepexpects. PoscrtaBumo n — 4 jyrixtapi B mopsaky 121 ... 21 ua Bepxwuiit rii. Temep
poscraBumo 3 sixrapi 121 Ha HEKHIHA rijamni. 3ajlaHe poO3TaIlyBaHHs 3aJI0BOJIbHSIE YMOBI 3a/1a4i.

Buaoxk 6. Hazsemo JlixTap MakcuMabHUM, SKIIO JiXTapiB TAKOrO K KOJILOPY K B HBHOTO HaibOiIbIe
cepes iHMuX JiXTapiB, MiHIMAJIBLHUM, SKIIO JIXTapiB HOro KoOJIbOpy HaiiMenire cepef iHmmux. Ha obumasox
riJIKaXx MaKCUMAJbHUX JIXTapiB HEe MOyKe OYyTH OLJIbINe Hi2K CyMapHO JIiXTapiB iHIUX KOJbLOPiB, 00 iHaKIITe
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6 sKich JBa MaKCUMaJbHI JixTapi cTosiu nopyd. Ilpu npboMy mepexpectsi BpaxoBYBaJIOCS 1B PA3U, TOMY
SKIIO Ha MEPEXPECTi CTOITh He MAKCUMAJBHUN JIXTap, TO KiJbKICTh MAKCUMAJBHUX JIXTapiB MOXKEe OyTH
OlIbIIM Ha 1 3a KLJIBKICTB JIIXTApPiB BCIX IHINUX KOJABOPIiB. OTXKe, SIKINO KiJIbKICTh MAKCUMAJIBHUX JIIXTapiB
xo4a 6 Ha 2 6LIbIIA 38 CyMapHY KUIBKICTb BCIX IHINMUX JIIXTapiB, TO BiNOBiIbL —1, iHAKIIIE PO3B’s30K iCHYE.

[TocraBumo na mepexpects miHiMabHuit Jgixrap. Tenep OymeMo BUCTABIATH HA BEPXHIO TJIKY MaKCH-
MaJIbHUN 1 MiHIMAJBHUN JIiXTapi Ha Ieil Jac mo 4ep3i. ByzemMo MpomoB:KyBaTH Ieil mpollec JOKW B HAC
HE 3aJUIIATHCS JIXTapi JIUIIe OJHOTO KOJIBOPY. 3 O0OMEXKEeHb, siKi MU PO3IVISHYJIN B MUHYJIOMY ab3all B
HaC MOKe 3aJIUIIUTHCA He OibIle ABOX JIXTapiB 0JHOr0 KoJbopy. MoXKHA MOKa3aTH, [0 OCTAaHHIH JixTap
Ha, BEPXHill T/ BiIMIiHHOTO KOJILOPY BiJT JIiXTaps Ha IepexXpecTi, ajKe Taki JixTapi Oy/ju BUKOPUCTaHI B
nepiry depry, a k > 3 (mpu k = 1 Bignosine —1). fkmo B Hac Ha pyKax jBa JiXTapsi OJHOTO KOJIBOPY, TO
ITOCTABUMO 1X HA HUKHIO TIJIKY 1 Mi2K HUMU ITOCTABUMO OCTaHHIl JIiXTap 3 BepXHbOI IJIKu. ZKIo B HAC HA
PYKax OJIUH JIiXTap, TO IOCTABUMO HOTO Ha HUXKHIO TJIKY Pa30M 3 OCTAHHIM JIIXTapeM 3 BEPXHBOI TiJIKH.
dAxmo B HAC Ha pyKax He JUIMUIOCA KOJHOTO JIXTaps, TO MEPECTABUMO OCTAHHI JIBa JIXTapi 3 BEPXHBOL
riJiky Ha HKHIO TUIKy. [lepemqocranmiit jixTap 3 BepXHBOI TiiKn OYB MaKCHMAaJbHUM, OT?Ke HOTO KOJIip
TOYHO BIAMIHHUH Bif JixTaps Ha rmepexpecti. TAKMM YMHOM MU OTPUMAEMO PO3CTAHOBKY, IO 3aI0BOIbHSIE
yMoOBi 3a1a4i. Makcumasibauil i MiHiMaJIbHI# JiXTapi B KOYXKEH MOMEHT 4acy MOXKHA, IMIYKaTH IIPOXOJIOM 110
macusy. Toni cknaamicrs amropurmy O(n?).

Buiok 7. O6’eanyemo 5 i 6 610K pasom.

Buok 8. Byznemo miarpumysaru cet, ge Oymemo 30epiraTu mapu MOTOYHA KiJIBKICTh JIIXTapiB KOJIbO-
py x, . Takum YUHOM 3MOXKEMO IIyKATH MaKCUMaJIbHWUH 1 MiHiMajibHuii jixrapi 3a log(n). 3aranbha
acnmnrornka O(nlogn).

3apava D. Kosak Byc Tta aepeso

ABtopu Ta po3pobuuku: Auapiit PomanoB, Auron IMunko, Koctaurun denucosn

Buok 1. IlepeBipumo, uu cyma Bar pebep rpada He nepepuiiye ki. fximo Hi, To Bijgnosins 0, inakiie
BijoBiab 1.

Buok 2. 3naiijiemMo Jijisi KOYKHOI BEPIIMHY BUIOJY — CyMy Bar pebep, ki 3 Hel BUXOAATh. 1oyl HAM
BHUTiIHO abo 30BciM He hapOyBaTu BepIIUHU B YOPHUil KOJip, abo rnodapbyBaT B YOPHUI KOJIp BEPIIUHY
3 HalbinbImo BUromol. IlepeBipuMmo, 4m miiiige HaM OAWH 3 INX JABOX BapiaHTIiB. KO KOmeH He
ITJIIIIOB, TO BiIIOBIIL 2.

Buok 3. Hamumemo pumamiky dplx] [y] — mnaliMenima Mox/nmBa cymMa Bar sCKpaBux pebep,
AKINO MU pO3WIgnaeMo BeprmumuHu Binm 1 mo x i modapbysanu y 3 Humx B dopHmit komip. Ile-
pexindp[x] [yl = min(dp[x-1][y-1]l+edgel[x-11[x], dp[x-2] [y-1]+edge[x-2] [x-1]+edge[x-1] [x],
dp[x-1] [y]), e edge[x-1] [x] — Bara pebpa mix Beprmmaamvu  — 1 ta x. Toxi dp [n] [1], dp[n] [2], ...,
dp[n] [n] — 3Ha4YeHHd MiHIMAJILHUX MOXKJIMBHX CyM Bar sICKpaBUX pebep, sKIo 1odapboBaHO ¢ BEPIINH.
BacrocyBasiiu GiHAPHUI MOIIYK Ha [LOMY MAacCHBi 3MoxKeMO Bijmosinaru Ha 3anut 3a O(logn). 3aranbHa
cknamicts O(n? +mlogn).

Buiok 4. Yepes Te, mo 3aaHnii BCbOI'O OAUH 3aIIUT 1 N MaJIEHbKE, MOXKEMO IepedpaTn BCi MOXKJINBI
KoMOiHaIT Bubopy HabOpy BepIiuH, siki Mu 11ohapOyeMo B YOpHUI 1 3HAHTH HalKpamnly 3 HUX (TOOTO Ty
B sKiil 3asrydena HaiimMeHIna KiapKicTs Beprn). Criaaamicts O(n! - n).

Buok 5. Hamummemo kBagparny nunamiky dp [v] [cnt] [flag] — minimanbaa MOXKIIHBa Bara siCKPaBUx
pebep, SKINO PO3TJISiIATH JIUIIE BEPIIUHY Iijijiepesa v, cnt 3 Hux nodapbysasiu B 4opHuit Komiip, flag=1,
AKIo v YopHa i £lag=0, gxino v 6i1a. ByaeMo mocTynoBo NpUEIHYBATHU JI0 BEPIIMHYA ¥ TijijiepeBa 11 CUHIB.
Ko Mmu mpueanyemo mingepeso Bepmman to, TO nepedbepeMo BCi MOXKINBI KOMOiHAINT KiJIBKOCTI BEpPIIHH,
ski mu topapbyemo. B mimepesi Bepiuau v Mu MoxkeMo nodapbysaru B yopuwmit Koytip Big I = 0 qo0 [ =
n BepmwH, B miiepesi Bepmunu to Bin J = 0 1o J = n Bepmmn. Ilepexomamu 6yayTh:

1. dplv] [I+J] [0]=min(dp[v] [I+J]1[0], dplv][I][0]+dp[to] [J][1]);
2. dplv] [I+J] [0]=min(dp[v] [I+J] [0], dp[v][I][0]+dp[to] [J][0]+edgel[to][v]);
3. dp[v] [I+J] [11=min(dp[v] [I+J]1[1], dplv][I][1]+dpl[tol [I][0]);

4. dp[v][1+J] [1]=min(dp[v] [I+J] [1], dp[v][I][1]+dp[to] [J][11);
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Tenep nobyryemo macus ans [cnt]=min(dp[root] [cnt] [0], dplroot][cnt][1]), e root — KOpiHb
nepesa. ans [cnt] — MiHiMaIbHa MOXK/INBA CyMa Bar SCKpaBuX pedep, aKINo B YJOPHUIL KoJiip nmodapboBaHo
cnt BepmmH. [ToGymyBaBmn gaHUi MACUB MOXKEMO OIHAPHUM IIONTYKOM 3HAXOJIUTH BIJIIOBIIbL HAa KOXKEH
3aIUT — 3HAXOAMMO MiHiMasbHe Take cnt, mo ans[ent] < k;. TakuM 9UHOM CKJIAIHICTD 1IHOIO PO3B’S3KY
O(n® +mlogn).

Buok 6. ITomitumo, 1o I Ta J mMoxkemMo mepebupaTu He 10 71, a 10 cnt [v] 1 ent [to] Bimmosigmo. Tyt
cnt [v] — moTouHHMit po3Mmip migmepesa BepIiinHu v, cnt [to] — po3mip miggepesa Bepmmau to. Ha mepimmii
ITOIVISII, MOYKE 3IATHUCS, IO CKJATHICTh PO3B’I3KYy He 3MIHU/IACH, aje HACIPaBIl Telep MU IIiIPaxOByEMO
dp 3a n - n — nepesipre ne camocriitno. Acumnrornka pimenns O(n? 4+ m - logn).

3apaya E. Kosak Byc Ta rpad

AsBtop Ta po3pobuuk: Auron Iunko

Buok 1. dkmio k; = 1, To morpibro BuBecTH mo Bepiuny. Inakme — —1.

Buiok 2. B onepariisix jpyroro tumy moxkemo BukopucroByBatu CHM (cucremy HemnepeTuHHUX MHO-
KuH). B omepariisix mepioro THIy MOXKEMO IIPOXOIMTHCS MO BCIM BepIIWHAX 1 TepeBipATH, U I BEp-
IIMHA HAJIEXKUTH MHOXKUHI. {7151 TOro, 11106 nepeBipuTH, YU BepIINHA 3HAXOMAUTLCA Y MHOXKUHI, TOTPIOHO
nepesBipuTu un Kopinb miel Beprman y CHM 306iraeTbest 3 KOpeHeM 3alliTaHOl BEPIIUHH.

Buok 3. Moxkemo ajist koxkHOTO cTany 30epiratu macus CHM. Tlicis koxxHOT onepariii Ham moTpibHO
zammam’sitatu MacuB CHM. Tozi, Koou € omepaliist Apyroro TUIY, TO HAM IMOTPIOHO CKOIIIOBATH ITOBHICTIO
MaCHB, a MOTIM BUKOHATH Ha HBOMY OIEpAIiio. A KOJIM € Olepallis TPeTbOoro THUILy, TO MOTPIOHO JuIile
CKOINIOBATH MPABUJILHUN MACHB.

Buiok 4. O6mexkenHsi 03HaYaE, M0 KOMIIOHEHTa Oy/ie BijipizkoM Ha Macusi. Kou Mmu orpumyemo 3anur
JAPYTOro TUILY, TO HAM MOTPIOHO 3HANTH KPailHIO BEPIINHY 3/1iBa, 16 MOXKHA 3pOOUTH OIHAPHUM MOITYKOM,
a MOTIM IepeBipuTH Yu k-Ta BEPIIHHA CIPaBa TAKOXK 3HAXOINUTHCS B IIiil »Ke KOMITOHEHTi. TakoxK MoKHA
36epiraTu BiJipi3ku y set< pair<int, int> >, a moriMm BukopucroByBaTu lower bound jyjia 3HAXO/KEH-
HsI BIJIITOBI/.

Buoxk 5. MoxkeMo 119 KOXKHOT KOMIIOHEHTH 30epiraTu MHOXKUHY BepinuH B Hilt. Ko y nHac € onepariis
JIpPYTOro THILy, HaM HOTPIOHO JI0JIaTH 3 MEHINOl 3a Po3MipoM MHOKUHE y Oisbiry. Leit MmeTo Ha3uBaeTHCH
«Blj MeHIoro 10 6ibimoros. BiH qactk MOKI/IMBiCTH BUKOHATH BCi 1l oneparil cymapho 3a O(n log2 n).
Ha omepartii meprmoro tuiry motpibno 3Haxoautu k-uil eJIeMeHT y MHOXKWHI.

MHoOXKUHY MOXKHA HiATPUMYBaTH 32 JOMOMOIOI0 JEKaPTOBOTO JiepeBa, abo 3a JOMOMOIOI0 CIEIiaJibHOT
crpykrypu gaHux B C+-+, dKa qyzKe cXoxka Ha set, ajie KpiM ollepaliiii BCTABKHU, TAKOXK BMi€ myKaTu k-mii
€JIEMEHT.

#include <ext/pb_ds/assoc_container.hpp>

using namespace __gnu_pbds;

typedef tree<int, null_type, less<int>, rb_tree_tag,
tree_order_statistics_node_update> ordered_set;

// s.find_by_order (num) - returns iterator to the num-th element (0 <= num < s.size())
// s.order_of_key(key) - returns number of elements smaller than key

Buaok 6. Moxkemo miaTpuMmyBaTH IEPCUCTEHTHE JIepeBO Binpi3kis. Ijist onepariiii apyroro Tumy Ham
MOTPIOHO BMITH IIPUCBOIOBATH Ha BiAPi3Ky. A JyIst orepariiif meprioro Ty HOTPIOHO BMITH 3HAXOIUTH
HepIuii eJIeMEHT, sSIKIil Ma€ Take XK 3Ha4eHHs! ([T0YaTOK KOMIIOHEHTH ). Jy2Ke CX0KUii MeTO/I JI0 4eTBEPTOro
6JI0KY.

Buoku 7-9. Mu moxkemo Biamosimaru Ha 3amuTu oddaitH, Tomy Mu MoxkeMmo mobymysartu dfs Ha
sanuTax. 1o0To, y Hac OyIyTh BEPIIUHY - 3aIIUTH. Y HAC B KOXKHY BEPINUHY TUMLY 1 U1 2 MOYXKHA ITOTPAITUTH
Jepe3 IOMepeIHIo 38 HOMEPOM BEPIINUHY, & V ¢-TY BEpPIIUHYy TPEeThOrO THUITY, MOXKHA ITOTPAIUTHU JIUIIE 3
BepimHu ;. Tobro, skmo t; = 3, To y Hac Oyue pebpo (i, 1), AKio XK t; # 3, To 6yue pedbpo (i — 1,1).
Taxwuit dfs m03BOMKUTE HiATPUMYBATH IEBHUI CTaH, POTE TAaKWil CTAH MOTPIOHO BMITH OHOBJIIOBATU Ta
BiakouayBaru. OcHOBHa mpobJieMa caMe y BIIKOYyBaHHI.

Hagaiite 1151 ouaTky posbepemocs, sik 1ie podburn 3a O(nglogn). Byaemo migrpumysaru CHM, npo-
Te MU He OYJIeMO BHKOPHCTOBYBATH OITHMI3alliio, y fAKiii yci BepmuHu OyIyTh BECTH y KOpiHb. KoxKHa
BepIuHa Oy/ile BECTU y CBOI'O IpsIMOro DaTbKa, a He B KOpinb. Ko y HaC € omepaliiss Apyroro THUILY, TO,
1106 00’eJHATH KOMITOHEHTH, HaM HOTPIOHO i’ €IHaTH MEHIIY KOMIIOHEHTY 10 6iabmiol. TobTo, Hexait Mu
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00’€IHYEMO KOMITOHEHTH BEPIIUH U; Ta U;. Xaii vg — kopiab kKomuoHenTu v; B CHM. u; — aHAJIOTIYHO
Jutst u;. TakoxK Hexall KOMIIOHEHTa ) MEHIIA 3a KOMIOHEHTY ;. Tozai HaM moTpibHO CKa3aTH, 10 GATEKOM
BEPIITUHA fuz’» € BepIINHA ué [Torim, mob ckacyBaTu 1€ 00’€mHAHHS, HAM TOTPIOHO cKazaTw, MO0 OATHKOM
BEPILINHY U, € caMa BepiuHa v, (To6To, BoHa caMa € KopeHeM). [jist onepariif mepiioro THILy, MU MOXKEMO
IPOMTHCH 110 BCIM BepIIMHAM i TIepeBipUTH, V sIKilt KOMIIOHEHT] BOHA 3HaxoauThed. [loTpibuo Gyie BuBecTn
k-ty raky Beprimny. {11 KOYKHOT BEPIIIMHI MU MOKeMO 3HaiiTi Kopinb KomnouenTu 3a O(logn) (3rajyemo
METOJI «Biji MEHIIIOrO 10 GLIbIIOro» 3 1w'sitoro 610Ky ). OTxKe, MU BMiEMO 06GPOGIISITH 3aIIUT HEPIIOro TUILY
3a O(nlogn), a npyroro 3a O(logn).

Posi6’emo yci Bepmmau Ha /N 6JI0KIB joBxKUHN +/n. s i-ro 60Ky Gygemo 36epiraTi KijIbKicTh
BEPIINH y IHOMY OJI0Ii, fKi 3HaXOAAThCA B KoMmmonenTi sepmunn j. Hexait ne Oyzne smina c;;. fAxmo y
HAC € omepallisi APYyroro TUILy, TO MH MOKeMO KoxkeH 6Jiok oHoBuTH 3a O(1), qojaBum ojHe 3HAYEHHS
Jo inmoro. Orike, 3a OjHY ollepariiio jpyroro tuity Ham 11orpibro O(y/n) dacy, mob OHOBUTU MAacCHUB C.
CrisibKu 2K gacy moTpibHO, mob po3’eqHaTn KOMIOHeHTH. JI1s BUKOHAHHS OTlepallii IepIroro Tuiry, 6yaemMo
CITOYATKY MPOXOIUTHUCS IO BCIiM OJIOKaM i TUBUTHUCSH, Y AKOMY OJIOI 3HAXOANTHCS HAIIA, IITyKaHA BiIITOBIIb.
Tyt mu Burparumo O(y/n) gacy. [lorim mu Gyiemo niepebupaTu yci BepInHu, Tak Camo K y TIOINepeIHbOMY
absarii, mpore OyeMo nepebupaTu He abCOTIOTHO BCl BEPIIUHE, & JIUIIE Ti, M0 B 1boMy OJiori. OTiKe, st
takoro Ham norpiouo O(y/nlogn) gacy. Cymapua acumnroruka suxoqutb O(g/nlogn).

3BepHITH yBary, 1o HeOOOB I3KOBO BUKOPUCTOBYBATH came /1 sik po3mip 6sioka. Hexail s — posmip
6moxa. Toni acummroruka suitae O(qmax (%, slogn)).
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