SuMHU TYp Omumnuaga KO MI'V umenun M.B.JIlomonocosa 18 nmexabps 2015

A. Alexandra and Exam

Aemop: 2Kycynos Aau.

Boraucaum derwipe 3HadeHus x + y + 2z u npubaBUM K OTBETY Te U3 HUX, KOTOpbIe aeasrcs Ha 10.
Acmvnroruka: O(1).

B. Ball and Snowy Cube

Aemop: 2Kypascran Aarexcandpa.

Ecan cdepa megnkoMm jeKuT B OZHOM u3 OKTaHToB (|x| = 7, |y| = r u |2| > r), To MunnMaabHas
BO3MOXKHas CTOpOHA Kyba paBHa
max(|z| + 7, [yl + 7, |z + 7).

B nporueaOM caydae, Takoro Kky6a He CymecTBYeT.
Acmvnroruka: O(1).

C. Calculation of Erulan Numbers

Aemop: Abatiyave Epyaran.

Jlerko waiitn, aro npu k paHom 1, 2, 3 u 4 nomxomsiux uncen Gyger numlk] : 9, 14, 56 u 260,
COOTBETCTBEHHO. UTO ¢pa3y MO3BOJISET OTCESITh HEMOAXOJSAIINe BAPUAHTHI, ecau n > numl[k]|.

IIpu k& < 6 oTBeTHI MOYKHO CT€HEPUPOBATH BPYUYHYIO, TPOBepssd Kaxkmoe yucyao. [Ipu k = 6 moaxoagamnux
quces1 HabupaeTcs JOCTATOYHO CPeJd YUCes OJHOrO u3 JAByX BujoB: u3 nudp 1, 2, 4 u 8 u u3 uudp 1 u 5.
B gacrrocru, 1000-#0e yncio Takoro Bujga paBao 884488 (ecsm 0CTaBUTH TOJBKO YHCJIA MEPBOTO BH/A, TO
ux Oymer Bcero 984, 4T0 HEAOCTATOTHO JJIsi KpaifHero ciaydas). TakuM o6pa3oM, MOXKHO Cr€HEPHPOBATH
1000 moaxomdamux IMeCTH3HAUHBIX YHCET.

3aMeTuM, 4To IPHU J00ABJCHUH BEAYIIUX €IUHUIL, AEJTUMOCTb Ha 1, 2, 4, 5 u 8 He u3mensercs. Coor-
BETCTBEHHO, 1IpU Kk > 6, MOXKHO JIOIUCATDH K 1OJIlyYeHHbIM duc/iaMm ciesa (k — 6) equuui,

Acmvnroruka: O(nk).

D. Do Rain Dance

Aemop: 2Kycynos Aau.

(i +7) = mn(n + 1) N nm(m+1)(2m + 1)
2.2 3

i=1 j=1

Acmvnroruka: O(1).
BaMmevanue: HAUBHOE pelleHyre He IPOXOJUT OrPAHUYCHUs 110 BpeMeHH.

E. ECM and Cognitive Dissonance
Ipednoocunr: Kamanrberos Tumyp.
n(n—1) .
Ecmu k > =5—, To Taxoii mepecTaHoBKM He cymlecTByeT. A ecd k < n, TO JOCTATOYHO PACCTaBUTh
BCE YHCJIA TI0 BO3PACTAHUIO OT 2 70 N, a YUCa0 1 moctaButh Mexkay k-m u (k + 1)-M guciaom.

Unave Oyjmem pasmemarb ducjaa or 1 o n B MaccuBe ¢ KOHIA B Hadato (aln + 1 —i] = i) go rex
10D, IIOKA KOJIMYECTBO MHBEPCHil, KOTOpble 00pa3yioT yzKe PAacCTaB/eHHblE YHUCJIA CO BCEMH OCTAJIbHBIMU
¥ MeKy coDOOit He MPeBOCXOIUT k. DTO JIETKO CJlesIaTh, TaK KaK YHCIO ¢ HA mo3unuu n + 1 — ¢ obpasyer
n — ¢ HHBEPCHIO € YUCJIAMH, KOTOPbIe CTOAT Ha mo3unusax ¢ 1 mo n — ¢. Ilocie Toro, kak mannble dncia
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Oy/LyT paccTaBIeHbl OCTAHYTCS ¢ IHUCes, Ha KOTOPBIX OCTAHETCsI MeHee ¢ MHBEPCHIl MexKy STUMH ¢ dHCIaMHI.
JlocTaTouHo paccTaBUTh WX TaKzKe KakK U B ciydae k < n.
Acnmvnroruka: O(n).

F. Fibonacci and Prime Number

Aemop: 2Kycynos Aau, Bacuaves A.H..

JlocTaTodHo 3aMeTuTh, 9TO MPOCTHIX 4duces B auanasoHe or 1 go N nopsiika O(N/log N) (upu yka-
3aHHBIX OrpaHuveHusx 3a1a4u ux okoso 4 - 10'%). B to Bpemst kak uuces @ubonauuu nopsaka O(log N)
(mpu yKa3aHHBIX OrpaHuYeHnsax 3a1a4qu ux He 6osee 60). Ilosromy pazymHo mepebupars ducia PuboHaddw
F}., KoTOpBIe HEe TPEBOCXOST N U MPOBEPATDH, ABJsAeTCs U 9uca0 N — Fj, IpOCTBIM HAHBHBIM CIIOCOOOM
(nesurenu 10 KOPHSI U3 YHCTIA).

AcumMmnroruka: O(\/Nlog N).

Samevanue: mepebop Bcex npocThix 0T 1 10 N He yKJIaABIBAETCs 110 OTPAHWYEHUSIM BPEMEHH.

G. Game of Castles

Aemop: Kamanberos Tumyp.

B 3ajiaue Heo6X0AUMO GBLIO MPOMOJICJUPOBATH TO, YTO HANKCAHO B YCJIOBHU. [[jist 9TOrO JOCTATOYHO
XpaHuTh cTaryc (status[k] = 1, ecin k-it 3amok ycrasmmii u status[k] = 0 — unaqe). Ecau npu xozae i — j

M3BECTHO, 4TO @; > 0, T0 HEOOXOAMMO yMEHbBIIHUTD 3/0poBbe j-ro Ha 1 — status[i| + status|j].
Acnvnroruka: O(N + M).



