OcHoBubIe aaropuTMbl 2022 Henens 1

JlomaniHee 3agaHne

Bo Bcex 3ajiadax sToil HeJem MbI moJiaraeM, 9to apugmerndeckne oneparun crost O(1).

1. JTokazkuTe, 9TO JiIsl HPOM3BOJILHOM KOHCTaHThl ¢ > 0 dbynkuus g(n) =1+ c+c2 + ... + " ectb
(a) ©(1), ecm ¢ < 1
(b) ©(n), ecin ¢ = 1;

(c) ©(c"), ecm ¢ > 1.

2 [ Wenb 1.3.1 (a,6,r) |. TTocTpoiiTe JMHEHHBIH 10 BpeMeHH OHJIARH-aJITOPUTM, KOTOPbIHA BBIYHCIISIET
caeyomue (PYyHKIUNA WIA YKAXKUTE WHIyKTUBHBIC PACIINPEHNs JJIS CJICLYIOMMUX (DyHKIIHIA:

a) cpejHee apuMETHIECKOEe MOCIEI0BATEILHOCTU UCEIT;
6) YUCIIO 3JIEMEHTOB TI0C/IE/I0BATEILHOCTH TIEJIBIX YHCEJT, DABHBIX €€ MAKCHUMAJIbHOMY 3JIEMEHTY:;
B) MaKCHMAJbHOE YUC/I0 WIYIIUX HOJIPSJ] OJMHAKOBBIX 9JIEMEHTOB;

3. /laHO TpM OTCOPTUPOBAHHBIX 110 BO3PACTAHUIO MacCUBa, BHYTPHU KarKJIOT'O MAaCCUBa BCE DJIEMEHTHI
pa3/InIHbIC. I—IpeIL.HO}KI/ITe3 JINHENHBIN AJITOPUTM HaXO2KJICHUA YUCJIa Pa3JIMYIHBLIX 3JIEMCHTOB B
00 beINHEHNT MaCCHBOB.

4. Ha Bxoa momaérces 1mocieoBaTe/ IbHOCTD HEJbIX Yuces a, by, as, bo, . . ., a,,b,. IlocTpoiite muneii-
HBII OHJIAHH-aJITOPUTM, KOTOPBIH BBIIHUC/IAET CYMMY » . a; X b;.

i#]
5. /lana mocse1oBaTeIbHOCTD TEbIX YUCET (1, 43, - - . , Gyp. HEOOXOMMO HAWTH €€ caMylo JTUHHYIO

CTPOro BO3PACTAIOILYIO TIOJIOC/IEI0BATEILHOCTD. [Ipeyioxkute a) O(n?) aaroput™ (JloKazKuTe €ro

KOPPEKTHOCTH U acuMiToTuky); 6)* [[ens 1.3.3] O(nlogn) amsropurm.

6*. Ha BxOm momaércsa mocse1oBaTeIbHOCTh HATYPAJIbHBIX YHCET T1,...T, B KOTOPOWU OIWH U3
n

9JIEMEHTOB BCTpedaeTcs crporo 6osbiue, em § pa3s. IlocrpoiiTe ajiropur™, KOTOPbIA HAXOAUT
9TOT 3JIEMEHT, U IIPpHU 3TOM MO2KET HCIIOJIb30BaTh B Ka4d€CTBEC BHEIIIHEHN ITaMsITU TOJIBKO CTeK (B
KOTOPBIl MO’KHO MOMEIIATH TOJBKO 3JIEMEHTBI [OCJIEI0BATEHLHOCTH ), ONEPAIUU CO CTEKOM CTOST
O(1) BpemeHnu; B omepaTHBHOIT maMsaTH TporpaMMa ucrosb3yer O(1) 6uros namsitu u O(1) perucrpos
(B KazKJI0OM U3 KOTOPBIX MOYKET XPAHUTHCA TUCIIO T;).

Yucia r; UAyT TOTOKOM JAHHBIX HA BXOJ U KAsKJ0€ JOCTYIIHO JIJIs CYUTHLIBAHUS TOJILKO OJUH
pa3 — BEPpHYTHCA O6paTI/ITbC5{ K IIPOYUTaHHBIM paHee 9ucCjiaM MOXKHO, TOJIBKO €CJIn COXPaHUTb UX B

IIaMATH.

7*. Jano marypamsaoe N. IlogcunTaiiTe KomaecTBo pemtennit nepasencTsa a’ + b2 + ¢ +d?> < N
B HATYPAJIbHBIX (HEOTPHUIATETHHBIX TIEIBIX) YUCIaX, He UCIOJL3Ys OMepaIiil ¢ BEIIeCTBEeHHBIMU
TrcaamMu. Tpebyercst mpeyIoKuTh ajaroput™ ¢ acuMmiororukoir O(N).

331ech u BCroy Jastee MBI TpeGyeM He TOJIBKO ONHCAHEE aJrOPHTMA, HO U JOKA3ATEIbCTBO €r0 KOPPEKTHOCTH, a
TaKKe JIOKA3aTeJbCTBO OIEHOK Ha BpeMs pabOThI ajJrOpUTMA.



