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Zoom

1. Amngpeit u Mama UrparoT B TaKyl0 UTpy: BHauasae AH/pell BeIpe3aeT u3 oTpeska [0, 1] uH-
TepBaJ JUIMHBI 1/2, 3aTeM U3 OCTaBLIMXCS BYX OTPe3KoB Mallla BeIpe3aeT UHTepBaJl JITU-
HBI 1/4, 3aTeM U3 OCTaBILIUXCS TPeX OTPe3KoB AHJpeli BbIpe3aeT UHTepBaJl JJIUHEL 1/8, U
T.J1. IIpOUTpBIBAET TOT, KTO HE MOXKET BBIPE3aTh CBOM 04YepeHOI nHTepBaJ. KTo Beiurpa-
eT IIpU MPaBUIbHOHN Urpe?

2. W3 miockocTu BbIpE€3an paBHOCTOpOHHI/II./JI TPEYroJIbHUK. Mo>xHO 1 OCTaBIIYIOCsA 4aCThb
IIJIOCKOCTU 3aMOCTHUTD TPEYTOJIbHUKAMMU TaK, YTOOBI JIIOOBIE ABa TPEYroJIbHUKaA 3aMOlLIe-
HUS OBLIN HOHOGHBI, HO HE TOMOTETUYHBI?

3. (IMO-2019.5) The Bank of Bath issues coins with an H on one side and a T on the other.
Harry has n of these coins arranged in a line from left to right. He repeatedly performs the
following operation: if there are exactly k > 0 coins showing H, then he turns over the
kth coin from the left; otherwise, all coins show T and he stops. For example, if n = 3 the
process starting with the configuration THT would be THT — HHT — HTT — TTT,
which stops after three operations.

(a) Show that, for each initial configuration, Harry stops after a finite number of operations.

(b) For each initial configuration C, let L(C) be the number of operations before Harry
stops. For example, L(THT) = 3 and L(TTT) = 0. Determine the average value of L(C)
over all 2" possible initial configurations C.

4. MOXXHO JIM PaCKpacHUTb BCe TOUKH KBa/IpaTa M Kpyra B Y6pHBI 1 OeJIbIii IjBeTa TaK, YTOObI
MHOJKeCTBa 6eJIbIX TOUeK 3TUX (PUTyp ObLIN IOAOOHBI APYT APYTY ¥ MHOXKECTBA UEPHBIX
TOYEK TaloKe ObUIM IOAO0OHBI IPYT APYTY (BO3ZMOXKHO, C PasIMYHBIMU K03hdULIeHTaMu
mo006wmst)?

5. CyuecTByeT I Ha KOOPAMHATHOM IUIOCKOCTH GECKOHEYHAST [TOC/IE[0BATEILHOCT TOUEK
P = (Xx;,);) ¢ HATypaJIbHBIMH KOOPAMHATAMU TaKasi, YTO JJIsI JJFOOBIX UHJEKCOB i > j
BBITIOJTHEHO XOTsI ObI OZIHO U3 HEPABEHCTB

0<|xi—x| <10vi—j wm 0<|y—yl<10yi—j?



