Pa36op 3apgaun «PacnucaxHne>»
Paccmorpum it navasta jesbiit Hupkauii kBajgpar 4 X 4 (¢ yraamu 8 (0,0) u (3,3)). Ero 3anosnenue,
HAYHHAS C HYJIEBOH CTPOYKH, OyJeT Takoe:
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HazoBem nmammyro maTpuiy S.

TyT y:Ke MOXKHO BBIIEJINTH HEKYIO 3aKOHOMEPHOCTD — 3AIOJTHEHIE IBYX JUATOHATEH M PACTIOIOKEHTE
qucen 1 n 2. JJajmee MOXKHO 3aMeTHTB, YTO €CJIM PACCMATPUBAThH JIEBBIN yrioBoii kBajpar 16 x 16 (c
yroamu B (0,0) n (15,15)) u B KadecTBe KJIETKH BBLIEIATL KBaapaT 4 X 4, TO B3aNMHOe PaCIOJIOKEHNe
TaKUX KJETOK-KBaJIPATOB Oy/IET TOYHO TAKUM Ke, KaK 1 B S. Takyio 3aKOHOMEPHOCTh MOYKHO HAOJIIOIATD
¥ IIPU paccMOTpeHnu KBajipaTta 64 X 64 ¢ KieTkaMu-KBaipaTamu 16 X 16 m Tak jaJee.

Paccmorpum takke Bee KBaaparhl 4 X 4, y KOTOPbIX UHJIEKC JIEBOI HUKHEll KiieTku kpaTeH 4 (To ecThb
(0,0) - (3,3), (4,0) - (7,3), (0,4) - (3,7) n Tak manee). Ecin B3aTh B HUX 4mcIa 10 MOLYIIIO 4, TO OHE
Oy/IyT UATH B TON ¥Ke pacCTAHOBKE, 9TO W B S.

Torzna orBer B KileTke (i, j) MOXKHO HOCYUTATh, IPOCTO HEPEXO/s OT OOJIBIINX KBAIPATOB, Y KOTOPHIX
JUTHHA CTOPOHBI — CTeNeHb 4, K MEHBIITNM — , CYMMUPY$T CTEEHN 4-KU.

>~ S[i/4P mod 4P][j/4P mod 4P] « 4P, rye p — cremeHs.

p

Do pererne paboraer 3a O(log(max(i, j)), HO €ro MOXKHO YCKOPUTb.

3aMeTuM, YTO YHUCJIa B S YJIOBJIETBOPSAIOT YCJIOBHIO ¢ xor j. llejenwe WHIEKCOB ¢ U j Ha CTENEHDb
4P b 03HAYAET, YTO MbI PACCMATPUBAEM (ZOr-MM) KaKyIO-TO Hapy COCEJHUX PAa3PsAIOB B JBOMIHOM
nupejicraBiaenuu ¢ u j. [Ipu yBesindenun creneHu p, Mbl IPOCTO CABUTAEM I1APy COCEJHUX Pa3PsI0B BJIEBO
U TOr-UM yKe UX U Tak jajee. Takum oOpazoMm, MbI IPOCTO JEJIAEM ¢ XOT j.
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