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Jist pertienus 3amadu OyjaeM aHaIU3UPOBAThH KaKJI0€ OTIpaBjieHHOe coobieHune. MoXKHO IOKa3aTh,
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9TO OTBET HE IMPEBBIMAET YHUCJIO MOPSIKA %, [I05TOMY B HEPBOIi IMOATPYHIE MOXKHO OBLIO IBHO IIPO-
CUMYJIUPOBaTh BCE BBINOJIHAEMbIE 00TOM JeiicTBUs 1 00paboTaTh Kaxkioe coobiieHne OThaeabHO. Takoe

perienre paboraer 3a Bpemst (O(0TBeTa), YTO MOMEIAETCSI B OTPAHIYEHUSI [I0 BDEMEHH.

Bouiee akkyparnasi cumyJsius mporecca, paboratomias 3a Bpemst O(T), npoxoania BTOPYIO MOA-
rpyMILy. 3aMEeTHM, 9TO COOOIIEHUS He 00SI3aTe/IbHO OTINIATh APYT OT APyTa, JOCTATOYHO IIPOCTO CIUTATH
KOJIMIECTBO OTIPABJIEHHBIX B KAKOI-TMOO MOMEHT COOOIIEHUI KazK/IbIM U3 GOTOB.

ITycrb recvy [t] u recvy|t] — KosmuecTBO COOOIIEHNMIA, Oy Y€HHBIX IEPBBIM U BTOPLIM 60TOM B MOMEHT
BPEMEHH t, COOTBETCTBEHHO. TOr/Ia JOCTATOUHO I KayKJI0TO ¢, JEJISIIEerocs Ha a Wik b, yBeJIMIUBATD CO-
orBercTByomuii recv Ha 1. IToMnmo 51010, HAJIO Y9IECTH OTBETHI, U JIJIsE KAsKJI0T0 ¢ YBEJIMINThb recvy [t + 1]
Ha recve[t] u Haobopot. Ilepebpas Bee t or 0 10 T' 1 CII0KUB 110y YeHHbIE 3HAUEHUS] T€CV, TI0JIY UM OTBET.

JlBe caemyrolnye MOArPYIIIbI O3BOJISIOT Oy YUTh YaCTUIHBIE OAJIIbI, €CJIH IPULYMATh MEHEe ODIILY IO
dopmyi1y jjIsl OTBETa, YeM B IIOJHOM pelleHnd. EcTh aBa IIo/xoa: paccMOTPETh KasKJIblii MOMEHT Bpe-
MEHU ¥ IIOCUYHUTATh, CKOJIBKO COODIIEHUN KaxKblii 60T B 3Ty CEKYHIY IOJIYyYHJI, U PACCMOTPETh KarKI0e
OTIIPaBJIEHHOE HE-OTBETHOE COODINEHNE M IMOCYNTATH, CKOJBKO Ha KaXKJI0€ U3 HUX ObLIO OTBETOB.

Cpazy oTMeruM, 9TO Jiajblle B pa3dope CUMTAITCS MOJIyIeHHbIE COODIIEHNs, a 10 3a/1ade TpedyeTcst
KOJIMIECTBO OTIIPABJICHHBIX, HO Ha CAMOM JEJI€ 9TO OJIHO U TO Ke: KOJUIECTBO IO/Iy YeHHBIX IePBBIM 60TOM
PaBHO KOJII/IquTBy OTIIPaBJIEHHbBIX BTOPBIM, 1 HaO60pOT.

it TpeThell MoArpyHnbl PACCMOTPUM IEPBbIH moaxon. Kaxk bt 60T oTIpaB/isieT 10 HOBOMY CO-
OOIEHUIO KAXK/IYI0 CEKYHJIY, B TAKOM CJIydae B MOMEHT BPeMeHM ¢ KaKJbIil OOT 1OJIydYaeT OTBETHI HA BCE
OTIIpaBJICHHBIE B MOMEHT BpeMenu t — 1 coobIeHus u eme 0/1HO HOBoe coobiienne. Hecmoxxuo 3ameTuTs,
YTO B TAKOM CJIyYae B MOMEHT BpeMeHHU t KaxKJIblii U3 60TOB moJiydaer poBHO t + 1 coobienne. Ocratoch
npocyMMmupoBaTh t + 1 o BceMm ¢t ot 0 mo T'. Ilonmyunrca cymma apudmeTntdeckoil mporpeccun, TO €CTh
(T+1)(T+2)

oTBeT = ———— .
2

Jlst 9eTBepTOil MOATrPYMIIBI MIPOIE PaccMOTpeTh Bropoit moaxoxa. Ilockonbky a < 1T < b < 2a,
HepBbIii 60T yciieeT OTIPaBUTh POBHO J[Ba COODIIEHsI, & BTOPOil — He Gosibiie aByX (B MoMeHT Bpemenu 0, 1
BO3MOXKHO B MOMeHT BpeMmenu T, eciu T' = b). 7151 KayK 1010 OTIPABJIEHHOTO COOOIEHST JIETKO [TOCUUTATD,
CKOJIBKO OTBETOB Ha HErO MOJIYUIUT KaXKJIblit 13 60TOB. OTBETHI EPEChIIAIOTCS KAXK/IyI0 CEKYHJLY, TO €CTh
J11000#1 OOT TOJIydYaeT OTBET Ha CBOE COODIMeHMe KaXKJble IBE CEeKYHIbl, HadWHas CO CJIeAYIoIleil mocie
MOMEHTa, OTIPaBKH.

Takum obpa3om, mepBbIit 60T Ha COOOINEHNE, OTIIPABIEHHOE UM B MOMEHT BPEMEHU , TOJIyIUT POBHO
L%J 0TBETOB. A BTOPOIi 60T HOJIYYUT 3TO CAMOE COODINEHNE MJIM OTBETHI Ha, HErO B MOMEHTBI BPEMEHH!
t, t+ 2, ..., TO €eCTh MOJYIUT BCETO L%J COODIIEHN, HAYABIINXCSA C JAHHOTO. UTOOBI MOJIYIUTD
OTBET, OCTAJIOCh IIPOCYMMHUPOBATDH JTaHHbIE BEJINYNHBI JIJIsT KazKI0I'0 OTIPABIEHHOIO COODIIEHNS, KOTOPBIX

He 0OJIbINIEe YeThIPEX.

TlonHoe periieHue onmpaercss Ha MCIOJIH30BAHHYIO BBIIIE UEI0. Ecau mepBbiit 00T OTIPaBIIsSIeT CO-
obrmierre B MOMeHT BpemeHu ka, riae k > 0 — HEKOTOpoe IeJioe YhCIo, TO OH CaM IMOJIyIHUT OJiaroiapst

eMy L%J COODIIeHN, & BTOPO#l MOJIydnuT LWJ coobmmenuii. OTBeT i1 MepBOro 60Ta, TAKUM
obpa3oM, paBeH
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a JIJIT BTOPOr0 — CUMMETPUIHO HA0DOPOT.
[TocunTaeMm KaxKJIyl0 CyMMY OTIEIbHO. 3aMETUM, 9TO €CJIU Obl He OBLIO JIeJIEHUsI Ha 2, MOJIyYH/Iach

Obl apudmMernyecka mporpeccusi ¢ marom ¢ mwin b. Cymmy apudMeTuaeckKoil mporpeccuu ¢ marom A,
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HaYIUHAIOIIECA B 9MC/ie T U UMeIOIIeil ¢ 9JIeMeHTOB, MOYKHO IIOCIUTATE 0 (hopMmyJre

q(qg—1)
qr + A72 )

Eciu npesicraBuTh Boipazkenue |3 + 2 + ... 4+ 5| kak T1+r2;r"'+rq — (1 mod D+(ry mo;i 2)+.. +(rq mod 2), TO
OCTAeTCS TOJNBKO MOCUUTATEH CyMMY OCTATKOB YJICHOB JIAHHOMN IPOIPECCHU 110 MOJYJIO 2 M BBIYECTD, MOC/IE
4ero MoJAe/IuTh pe3ysbrar Ha 2.

JIJ1s1 9TOro JOCTATOYHO HOCUYUTATE, CKOJIBKO UJIEHOB IPOTPECCHU UMEIOT 0cTaToK 1 mo momayio 2. Eciu
MBI CIMTAEM IIPOIPECCUIO U3 3j1eMeHTOB Buja T — ka + 1, T0 B 3aBHCHMOCTH OT YeTHOCTH T ¥ @ MOYKHO 3a
O(1) nocunTaTh KOJIUIECTBO HEIETHBIX 3J1eMeHTOB. COOTBETCTBEHHO, TEIIEPh MBI YMEEM BBIYHUCJISITH CYyMMY
IPOIPECCHU U CYMMy OCTATKOB €€ 3JIEMEHTOB IO MOIYJIO 2, a 3HAYUT MOYKEM M BBIYUCIHTD HCXOIHYIO

cymmy 3a Bpemst O(1).

CrpaHuua 2 us 2



