Bomnpocs! K 3k3ameny ajis rpynnbl «» ot Cepexkn

1. TMpedukc-byukimsa. Agropurm Kuyra-Mopuca-IIparra.
2. Z-dyukuus.

(a) Hocrpoenue 3a O(n). Ilonck MOACTPOKH B CTPOKE.

(b) Touck uucna moanamuaapomos 3a O(n).
3. Bop.

(a) Iocrpoenue. Xpanenue pebep MaCCUBOM, CIILCKOM.
(b) Cuocobbr xpanenus pebdep:
e vaccusoM time = O(1), memory = O(X),
e crmickoM time = O(X), memory = O(1),
e neouuHbM gepesoM time = O(log ), memory = O(1),
e Gopom time = O(log X)), memory = O(log ),
time = O(X * len), memory = O(len + ¥ - N).

(c) Coprupoka crpok 6opom 3a Bpemsa O(Xlen;).
4. Cydbdurchoe mepeno.

(a) Tlocrpoenne 3a O(n?).

(b) Cxkaroe cyddukcnoe nepeso ¢ ucnonpzoannem O(n) namaTy.
(c) Touck gmcaa pasaUYHBIX MOACTPOK.
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(e) Ilowmck makcumasibHOR 0OIIEll HOACTPOKH.

ITonck MakCHMAIBHOTO TOAMATNHIPOMA.

5. DjeMeHTapHAs NeOMeTPHs.
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ITorpemaoctu. Ilodvemy HY2KHO HOPMHPOBATH BEKTOPA MEPE], BEKTOPHBIM [TPOW3BEIEHUEM.
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IMocrpoenne Bumykoi obonouku 3a O(nlogn), 3a O(nk).

Berancsienne yriia Mexk/1y BEKTOPAMU.
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OKpyzKHOCTH — TEPEeCedeHre U MOCTPOCHUE KACATETbHbIX.

(e) TIposepka, MepeceKarOTCs U OTPE3KHU. [IpOeMpoBate TOUKU Ha, OTPE3OK.

(f) Paccrosinme Mexkay OTpE3KAMU, MEKIY TOYKOH U MHOTOYTOJBLHUKOM.

(g) Boruucnenue momaau. OpueHTaIysi MHOrOYTOJIbHUKA.

(h) Tposepka, JE€XKUT JIK TOYKA BHYTPH MHOTOYTOJLHUKA (+ BTOPOH cnocob Jijisl BBIMYKIOIO CIYYas).

6. ['eomerpus 1

(a) JIBe Gmuxkaiimue Touku 3a O(nlogn), TpeyroabHuk MuHEMAIBHOrO nepumerpa 3a O(nlogn).

(b) dse makcumasbuo ynanenubie Touku 3a O(nlogn), npusectu npumMep, nodemy He paboOTAET TPOUUHBINA TTOUCK U
movyeMy He paboTaeT TPUBHUAILHBIN METOI JBYX yKa3aTe/ei.

(c) CopTupoBKa TOYEK IO OPIMOii.
(d) denstercs qu puaroHan b BHYTPeHHeil, JJIMHA [epecedeHns MpsAMOii ¢ MHOIOYTOJLHUKOM.

(e) MakcHMaTbHbIH TIO TIEPAMETPY, 1O TLIONIAIN TPEYTOMbHAKA Ha 3aJaHHoM Habope Todek 3a O(N?log Max).
7. T'eomerpus 2

(a) Ilepecedenne BHITYKIBIX MHOTOYTOMBHIKOB 3a O(n?).
(b) Bamaya npo MmypaBbeB U POMOBI.

(¢) CoprupoBka Tovek 1o yray, coObitua. Ha mpumepe 3a1a1 0 MOKPBITHH MAKCHCMATBHOTO YHCJIA TOYEK KPYTOM
pamuyca R 3a O(N%log N).

MaxcuMaJIbHas 1O IIIOMIAMA OKPYZKHOCTD, BIMCAHHAA B HEBBIIYKJIbl MuOroyronbuuk, 3a O(N?3 log Mazx).
MakcumanbHas 10 IJIOIAAM OKPYZKHOCTD, BIIMCAHHAS B BBIIYKJIBIA MHOrOyroabHUK, 33 O(N log N).
3aja4a PO OCBELIEHUE,

ITnomaae obbeauuenus N MHOTOYTOJBLHUKOB (BBIMYKJIBIX U HEBBIMYKJIBIX) METOIOM CKAHUPYIOIIEH MPAMO.



Jomaas obbeauaernd N KPyroB METOIOM CKAHMPYIOIIEH MpAMOil 3a, og Mazx).
h) II 6 N xpy Py i TIp it 3, O(N?log M
(i) Inomaas obbemumenna N MuEOroyrombHEKOB 3a O(N?log N) METOZOM MOCTPOEHHs MIaHapHOro rpada.
(j) Pasbuenue mwianaproro rpada Ha IpaHu.
(k) Hdwmarpamver Bopororo. Hoctpoenne 3a O(n?).
(1) TpowvnbIil MOKCK.
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(m) Pemenue 3a1a4 no reoMerpun nepebopoM OTBETa, C HYKHON TOYHOCTHIO. IIpUMEHeHNe TPOUYHOrO TIOMCKA.

Bomnpocs! k 3k3ameny qjis rpynnbl «» or FOpsr u lenuca
1. Crpoku

(a) Bop. IlocTponne n xpanenwe n cTpok cymMmapHoit amunoii . Ouenkn namaru O(1 - |X|), O(l +n - |X|).
(b) Cyddukcubie cebuiku. Oupenesnenne. Anropurm Axo-Kopacuxk.
(c) Iowck BXOXKIEHUN MHOYXKECTBA, OACTPOK B CTPOKY.
2. Cyddukcubtit maccus
(a) Huknugyeckue crpoku. Cyddukcsl nukandeckux crpok. Ceenenne copTupoBKu CyhHUKCOB CTPOKU K COPTUPOBKE
cydPOUKCOB IMUKIMIECKON CTPOKH.
(b) Uudposas coprupoBka. AJropurM, OlIEHKa BPEMEHH PABOTHL.
(¢) Anropurm nocrpoetus cydOUKCHOrO MacCUBa.

(d) Hoacuér lep B nponecce nocrpoerus cyPOUKCHOrO MacCUBa.
3. XermmpoBanue

(a) Xem-dyukipu. Xemuposanue cTpok. [ToJUHOMUAIBHOE XEITUPOBAHUE.
(b) Xemwuposamue nozcrpok. Jlekcukorpaduueckoe cpasuenue noacTpok 3a O(logn).
(¢) Xermr-Tabauia ¢ UCTIOAB30BAHUEM CIUCKOB.

(d) Xemr-Tabauia ¢ OTKPBITOM aIpecaryeii.
4. JlekapTOBBI J€PEBbS

(a) Oupenenenue, onepauuu split u merge.
(b) Tloctpoenne mekapTosa mepesa 3a O(n) mo crmcky map (z;, y;), OTCOPTUPOBAHHOMY TIO I;.

(c) Ucnonp3oBanue pekaproBa JepeBa B KAYECTBE PAHIOMHU3MPOBAHHOIO JIEPEBA MOUCKA.
5. PanmoMusupoBaHHbIe TepEeBbs

(a) PammomusuposanHoe nepeso noucka. Onepaiun split, merge, add, del.

(b) Vcnosnb3oBanue paHIOMU3HPOBAHHBIX /IEKAPTOBBIX 1EPEBHEB AHAJOIMIHO JIEPEBBSIM OTPE3KOB.
6. epeBbs OoTpe3KOB

(a) epesbs orpeskos. [MocTpoenue. Boimomuenue onepaimii ceéepxy u chusy. BasoBble ONEPAINN, NPbICKU.
(b) I'pyunosbie ouepanuu.

(c) dpymepHoe 4epeBo OTPE3KOB.
7. LCA & RMQ

(a) ITocranoBka, HAMBHBIE AJITOPUTMbI DEIICHUSI.
(b) Tpumvererne Sqri-dexomnosuyuu k LOA n RMQ, pemnenne 3a O(n,/n) spemenn, O(n) mamarn.
(¢) Meron meomurOro mogabema B 3amade o LCOA, pemenne 3a O(nlogn,logn) spemern, O(nlogn) namsTu.

(d) RMQ ma ocHOBEe TUHAMUYECKOrO mporpaMmuposannd, pemenne 3a O(nlogn, 1) spemenn, O(nlogn) namsTa.
8. Urpsr

(a) Urpsl na rpadax. Onpenenenusi.

(b) AHanu3 anuKJINIECKUX UID.
AHanmns TUKIRYECKUX Urp. PeTpoCieKTURHBIN aHAINS.
IMpsavas cymma urp. IKBUBAJIICHTHOCTD UTP. DKBUBAJICHTHOCTL Urpe Nim.

e) Qynxyus I'pandu. Berauciaenue, CBOACTBO.
) ONTUMHU3AIMOHHBIE UTPBL. 3-0TCEYCHUS.

Meron meet-in-the-middle nns amanusa urp.



