Hanoi Towers Reloaded

Wnes: Aprem Bacuiiben
Paszpaborka: Aprem Bacuinen

Pemmm gacTHBIN cirydail: IEepesIoyKUTh BCe N JUCKOB CO CTEPrKHS 1 Ha CTEpyKEeHb 3, UTO B TEpMHHAX
3a/1@4n coorBeTcTByeT coctosiHusM 1 1 ... 1 u 3 3 ... 3. O603HAUNM Hy>KHOE YHCJIO XOJO0B 3a f(n).
AHasornuHo KJIacCUIecKoil 3a1ade mpo XaHoiickue OAIlH, IPUBEIEM PEKYPCUBHBIN ajaroputym. Jlis mysis
JIICKOB HY>KHO HOJIb x0/10B: f(0) = 0.

JJist n IUCKOB pacCMOTPUM, KaK MBI IepeMelaeM caMbIii OosbIoi: cHadaga 1 — 2, 3atem 2 — 3. s
xoma 1 — 2 HeoOXOoauMO, YTOOBI BCE OCTAJIbHBIE JUCKN OBLIN HA CTEPKHE 3, a JJIsT X0Ja 2 — 3 HeoOXO MO,
9TODOBI BCe OCTAJIbHBIE TUCKU ObLIN Ha cTepxkHe 1. [TosydaeM ciieIyroIyto mocae10BaTeIbHOCTD JeficTBIi
JIJISI N JTACKOB:

e Ilepesnoxkurh jucku 1...n — 1 co crepkusi 1 Ha crepkeHb 3, peKypcuBHO 3a f(n — 1) maros;
o Ilepenoxkuts muck n ¢ 1 Ha 2;

e Ilepenoxurs qucku 1...n — 1 ¢ 3 Ha 1, pekypcusno 3a f(n — 1) maros;

o Ilepenoxxuth IuCK 1 ¢ 2 HA 3;

e Ilepenoxurs qucku 1...n — 1 ¢ 1 na 3, pekypcusno 3a f(n — 1) maros.

Bcero maros nomyuaercst f(n) = f(n—1)+1+ f(n—1)+1+ f(n—1) = 3f(n —1) + 2. Pemennem sToro
PEKYPPEHTHOTO COOTHOIIeHusT siBysiercst f(n) = 3™ — 1.

3aMeTnM, 9TO B TOM IMOCIEI0BATETBHOCTH HET MIOBTOPSIOIIUXCS COCTOsTHU. Beero pa3nyHbIx cocTosHUI
B 9TOi 3ajate 3": KaXK/IbIil M3 JMCKOB MOXKET ObIThb Ha OMHOM M3 TPEX CTEPKHEH, MOPs/IOK JIUCKOB Ha
crepxkHe dhukcuposan. Takzke, n3 Kaxoro cocrosinusi (kpome 1 1 ... 1u3 3 ... 3)cymecrByer pOBHO
JIBa, BO3MOXKHBIX XOJIa: €CJIM CaMbIil MaJIEHbKUI JIUCK HAXOJUTCS HA CTEPXKHE 2, ero MOXKHO MEPETOKUTH
Ha 1 uam 3, a ecjin OH JIE2KUT C Kpalo, TO MEK/Iy OCTABIIMMHUCS JIBYMS CTEPXKHAMHU MOXKHO C/IeJIaTh OJINH
XO[I,.

M3 Bcex yTBeprk/ieHMit, OMUCAHHBIX BBIIIE, MOYXKHO CJIeJIaTh BLIBOJ, UTO I'pad MMEpexoioB MEXKIY COCTO-
AHUAMUA — TaMWJIBTOHOB IIyTh: BCE COCTOSAHUA JieXKaT Ha OJHON menoyke u3 1 1 ... 183 3 ... 3, u
JPYTUX I1epexoioB HeT. s Toro, 9To0bl HANTH PaCCTOSHUE MEXK/TY IBYMS ITPOU3BOILHBIMU COCTOSHUSIMI,
HalJleM TTO3UITNIO KayK/I0TO U3 HUX B ITOI IENOYKe U MOCUUTAEM PA3HOCTD.

PekypcuBHbIit mmporiecc MOCTPOEHNS STOM IMEMOYKH HAIIOMUHAET IIePEIUCICHNE 9iCe/I B TPOUIHON CHCTEeME
CUMCJIEHUST: CHAYAJIa UIYT BCE COCTOSHUSI, B KOTOPBIX CaMblii OOJIBINON MUCK JIE2KUT HA CTep:KHe 1, moToMm
Ha 2, U B KOHIIE, Ha 3, YTO MOYXKHO COOTHECTHU C UHCJAMU, Y KOTOPBIX CTapINuii pa3ps pased 0, 1 mim
2. Oryiname 3aK/II09a€TCsT B TOM, 9TO €CJIM CaMBblii OOJIBIION JUCK JIEXKUT Ha CTEPXKHE 2, TO BCE MJIAJIIINE
pa3psiabl Hy2KHO nHBepTHpoBaTh: 0 — 2, 1 — 1, 2 — 0. IIpomoskas 9TOT Iporecc co BCEMU IUCKAMU OT
caMoro OOJIBIIIOr0 K CAMOMY MAaJIEHBKOMY, Mbl MOXKEM TOJIYYUTb HOMEP COCTOSIHUSI B IIEIIOYKE B TPOUIHOM
cucreme ot 0 10 3" — 1.

[TepeBeist iBa BXOAHBIX COCTOSIHUS B UX HOMED B TPOUIHON CUCTEME CUUCJIEHHS, HEOOXOIMMO UX CPABHUTH
JIEKCUKOTPApUIECKU U BBIYECTh MEHbIIEe n3 0OJIbINero 1mo Moy i 998 244 353.

Page 1 of 1



