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12. AcuMITOTHKYM M MOPSJIKI POCTa

8 uroaa

[esb 9TOTO JINCTOYKA — TMOTOBOPUTH 00 ACUMIITOTUYIECKOM TOBEJICHUN (PYHKITUU, UX IMOPSIKAX POCTA.

Korjia BosHukaer Bompoc 06 omnucanuu 1oBejieHusi (DyHKIUMU BOIM3M HEKOTOPOH TOUKM (min Gecko-
HEYHOCTH ), TOBOPST, UTO UHTEPECYIOTC ACUMNMOMUKOT WA ACUMNMOMUYECKUM nosedenuem DYHKITUI
B OKPECTHOCTU 3TON TOYKHU.

B pamMkax 3Toro JimcTouka Mbl B OCHOBHOM PacCMaTPUBAEM CTpeMJIeHNEe K OECKOHEYHOCTH, a (DYHKIIUN
6y)1y’1‘ onpenaesieHbl Ha MHOXKECTBE HAaTYyPaJIbHBIX YU CEJI (T.e. II0 CyTH — HOCJIe,ZLOBaTeJIbHOCTH).

Acumrrorndeckoe moBejieHne GYHKINNA OOBITHO XapaKTepPU3yIOT ¢ ITOMOIIBIO JPYToiil, OoJiee mpocToii
uin OoJiee M3ydeHHON (DYHKIUU, KOTOPas B OKPECTHOCTU HCCJIELyeMON TOYKU ¢ MaJjoil OTHOCUTEIbHOM
[IOTPEITHOCTHIO BOCIIPOU3BOJIUT 3HAUEHUS U3yIaeMOl PyHKIIUN.

Onpenemrenne. [oBopsar, uto gynryus f beckonewno manras no cpasreruo ¢ g, n mumyT f = o(g) (unra-
eTCsl «O-MaJIoe OT ¢» ), €CJIH CyIIecTByeT (PYHKIMs o Takast, 910 o(n) — 0 mpun — oo u f(n) = a(n)-g(n).

Kommenarpmii. 3amuich o f) o3HauaeT Kakyio-To GyHKIHIO U3 11eJ10T0 Kiiacca Gyukiwii. [loaromy ropaso
KOppeKTHeit 6110 Obl TucaTh g € o f), HO Tak MBI TIOTEPsIeM Kydy YI00CTB.

0;. Ocosnaiire, uto o3navaer 3amuch o f) + o( f) = o(f), u moKaxKUTE ITO yTBEPXK IEHHE.

Kommenrtapuii. 3amnuics o f) nojpasymesaer Hajmdue CTPEMJIEHUs 9ero-To KyJa-To (y HAC n — 00).

02. Ocosnaiire, uro TyT Hanucano: o(f) = f - o(1).

Ompenenenne. [oBopsT, 9T0 QYHKIMUA [ U ¢ GCUMNMOMUNECKU IKEUBAACHMHD, U TUIIYT f ~ ¢, ecin
f(n) =g(n)- (1+o0(1)).

1. Ilyctb P(z) = a,2z® + as_12°7 ' + ... + ao.
a) dokaxure, aro P(n) ~ asn®. Cmpozoe nanucanue «cmapuwud 4ien A6AAEMCHA 2AGGHBIM CAG2AEMBLMS.
b) Hokaxure, uro eciu as > 0, To Haitaéres N > 1 takoe, ato npu Bcex n > N Boioianeno P(n) > 0.

KommenTtapmii. O6paTure emié pas BHUMaHUe, YTO Mbl TOBOPUM IIPO OTHOCUTEIBHYIO MAJIOCTh OCTaBIIAXCS
cJIaraeMbIX, a He abCOOTHYIO: MOHATHO, 9T0 P(n) — asn® MoxkeT ObITh OY€Hb OOJIBIINM II0 MOJLYJIIO.
[TosToMy HUKAKUX «IIPUMEPHO PABHO» B KaUeCTBE CTPOrUX JI0KA3aTe/bCTB!

Hemoonpenenenne. Eciin f u g — 6eckonewno 6obiiue byHKIWN (T.e. 00e cTpeMsTcs K +00 P 1. — 00)
u g = o(f), To roBopsT, 9T0 f uMeem bosee Guicokul nNOpaAdok pocma, wem g.

KommenTapwii. ¢ He marmén oOImenpuHaToe omnpe/ieeHne s 3Toro repMuta. MoxKHO TOBOPUTH «aCHMII-
TOTUYECKHU DOJIbINE», MOXKHO F'OBOPUTH «ACUMIITOTUIECKY CHIbHEE». JIytIle HUKOr/a He TOBOPUTH «PACTET
obICTpEE>.

03. BeciomuauTe nipumep mocsieioBaTeIbHOCTER G, U b, TAKUX, 9TO @, «PacTET ObIcTpeey, YeM b, HO JiId
KOTODPBIX @G, < b, JIJIsl KaXKJ0I0 HATYPAJIBLHOTO 1N.

Ecmu g(n) = f(n)-a(n), ruoe a(n) — 0 mpu n — 00, TO 10 OIPEIEICHUIO IPEETIa A1 BCeX JOCMamowHo
borvwuz n |a(n)| < 1, orkyzna |g(n)| < |f(n)].
2. JTokazkure, uro jobast nmokasaTesibHas QYHKIMs UMeeT GOl HOPsAI0K pocTa (IPH CTPEMJICHIH K
GECKOHEUHOCTH ), YeM JIIOOOH MHOIOUJIEH.

3. Yrops/09bTe B TOPs/IKe BO3PACTAHNUS TIOPSIKOB POCTa Ha GECKOHETHOCTH (OJHY MApy MOXKHO ITPOCTO
CPABHUTD, & He CPABHUTH UX MOPSIJKU POCTA):

2
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Onpegemenne. [Tycts f u g — Hekoropbie dyukimu. [osopsr, uro f = O(g) («o-Goabimoe or g)
upu n — 00, ecyu cymecrByer kKoucranta C' > 0, 94TO OPHM BCEX JIOCTATOYHO OOJIBINUX 7. BBIIOJIHEHO
[f(n)] < Clg(n)|.
KomMmentapwmii. Orsith 2Ke, Mo9eMy-TO y TakOi cuTyanun HeT OOIMenpuHATOro HasBaHus. CMBICT 9TOTO

0bo3HavTeHNsT TPUMEPHO Takoil: pyHKIMs f He acuMIToTHYIecKHu OoJbiie yHKIME ¢. [losTomy HaBepHOe
MOYKHO TOBOPUTB, 9TO [ aACUMNIMOMUYECKY He boAvwe g.

HesnaumMble KOHCTaHTBI, HAIPUMEp Sin n, Beerja MOKHO 3aMeHsaTh Ha O(1).
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0,. IToiimure, uro o(1) asnsierca O(1), a obpaTHOe, ecTECTBEHHO, HeBepHO. (Tak 4To 3ammch o(1) = O(1)
MOKHO YUTaTh TOJILKO CJIEBA~-HAIIPABO, HO HI€JIb3sl CHIPABA-HAJIEBO).

05. Jokaxkure, uro ecim f = o(g), a h = O(f), To h = o(g). Omum ydobro 6wieaem noavsosamocs. Bom
6 caedyroweti crooicnotli 3adave, nanpumep. Eé aywwe nopewamsv nomom.

4*, TlycThb mocse10BaTe/IbHOCTE @, TAKOBa, UTO d, - €* = n. Jlokaxure, 4T0 a, ~ Inn.

Kommenrtapmit. Ciiegyroriue 3ajaqu CKOpee «psjioM» ¢ TeMOil, 9eM «Ha» TeMy.

5. [losoxkuTe/IbHBIE YUCTAA G, b, ¢ TAKOBBI, YTO JIJId KaXKJIOI0 HATYPaJbLHOIO YHC/Ia N CYIIECTBYET TpPe-
YTOJILHUK €O cTopoHamu a™, b, ¢". JlokaxKuTe, 9TO BCe 9TU TPEYTOJbHUKN PABHOOEIPEHHBIE.

6. Ilycto P — MHOro4JIeH ¢ 1eIbiMu KO3p buimenTaMu g KOTOPOro CYIIECTBYET T0C/I€/I0BATETbHOCTD
HOIAPHO PA3IMIHBIX HATYPAJIbHBIX YUCET A1, g, A3, . . . Takasd, 910 P(a1) = 0, P(as) = aq, P(as) = ag, . ...
Jlokaxkure, aro deg P = 1.

7. Harypasabuble unciia a, b, ¢ u d nmonapuo pa3nndHbl. /lokaxkuTe, 9TO KOJUIECTBO pelleHnil ypaBHeHUsT
3 _ .3
»>+ar+b=vy"+cy+d

B IEJIBIX YHCJIaX KOHCEYHO.

8. Haiture Bce mocsie/10BaTEIbHOCTH HATYPAJIbHBIX YUCEN T, TaKHe, YTO BBIIOJHEHBI CJIEIyIOIINe JIBa
yenosust: 1) x, < ny/n upu 060M n;  2) PaA3HOCTh X, — Ty, JETUTCA HA N — M IPU JIOOLIX PA3JIUIHBIX
num.

9. Jlanbl JieficTBUTEIbHBIE YUCHIA A1, A2, ..., U020 U b1, ba, ..., boggg. OOO3HAYUUM T, TUCTIO
[TLCLl + bl] + [TLCLQ + bg] + ...+ [nagogo + 62020].

Oxkazajioch, 4To x,, — apudmerudeckas rnporpeccus. JIokaxKuTe, 4T0 9UCJIO a1 + G + . . . + Ggp20 — IEJIOE.

10. IIpo Bo3pacTaoIIyi0 IOCJIEI0BATEIbHOCTL HATYPAJbHBIX YHCE]T a1, @, (3, -...A3BECTHO, HYTO
a, < 2020n mjas KaxKIoro n.
a) Jlokaxkure, 9TO B 9TOii IOC/IEI0BATETLHOCTA DECKOHEYHO MHOIO YJIEHOB COJIEPIKAT B CBOEH JIeCATUIHOM
zanucu mudpy 1.
b*) Jlokazkure, 9T0 B 3TOM MOC/IEI0BATEILHOCTH OECKOHEUHO MHOTO YJIEHOB COJIEPKAT B CBOEH JIeCATUIHOM
zarucu 2020 moapsr waymux udp 1.

11. Haiisiure Bce 4eTBEPKU vuces a, b, ¢ u d Takue, 910 Jijid OECKOHEYHOI'O KOJIMYECTBA HATYPAJILHBIX 1
BBIIIOJIHsACTC paBeHCTBO (a + b)(2a +b) ... (an +b) = cnl +d.

12. [lyctp f — mHOrOWIEH ¢ neabIMu KO3dduimenTaMu, a, — CTPOro BO3PACTAIONIAS MOCJIEI0BATE b
HOCTh HATYPaJIbHBIX YUCET Takas, 9T0 a, < f(n) s Bcex HaTypaabHbIX N. JloKayKkuTe, 4T0 CyIIecTByer
OECKOHEYHO MHOT'O IPOCTBIX P, KOTOPBIE JICJIAT XOTs Obl OJIHO U3 YHUCEJT Gy, .



