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Peuenmne.

Kasanocb 6bl, a npu 4éM TyT BUHapHbIe aepeBbsi? ©

Te, KTO perynsapHo crneguT 3a RunSite 3HaloT, yTOo 3agauv mayTt cepuamun. N yto aBse
npeabliaywme 3agadnm 6bi1M A0BOMbHO MOXOXM, M 06e pewanucb C NOMOLWb0 GUHAPHbIX
[AepeBbeB. M3BMHUTE, €CniM S HEBOSIbHO BBEN TakMM 06pa3oM KOro-To B 3abnyxaeHuve —
TEKyLLas cepus 3alyMaHa Kak CeEpUst 0 «CTPYKTYpax AaHHbIX». W B AaHHOW 3aaaye 6MHapHbIX
NepeEBbEB HET. A eCTb CBSI3aHHbIN CMMCOK. TOYHEe, ABYCBSI3HbIA CNKMCOK. W ero BnosnHe
JIOCTaTOYHO /1Sl peLleHmnst 3aAaun.

Ho B 3TOM 3aAaye oYeHb yAayHO MPUMEHUM TaK Ha3blBaeMbl XOr-CBSI3@HHbIA CMMCOK —
CTPYKTYpa OYEHb NMOXOXasi Ha ABYCBSA3HbIN CMMCOK, XOTS U HE TaK YacTo BCTPEYatoLlascs, 1
He MOr ynyCTUTb BO3MOXXHOCTb NMOroBOpPUTb 06 3TOW CTPYKTYpe.

WTak, ocHOBHas naes NpocTasl U siCHas — KaXkaas KOJIOHKA YMCeN B CNOXKEHHOM MONocke
npeacTaBnsieT us cebs cnmcok uyucen. OnpeaennTb, Kakoe YMCIIO HaxoAMTCA Ha BepLUMHe
KONTOHKN nerko. A, Y4uTbiBasi, YTO YMCNQ, PaACMOSIOXKEHHbIE B BEPXHMX KIETKAX KaXkaow
KOMTOHKM, MAYT NoApsAd, TO U XpaHUTb MX TOXE Nerko, U 3TO He 3aHMMaeT MHOro0 MecTa —
JIOCTAaTOYHO XpaHUTb TOSIbKO BEPXHWE YMC/a B CaMOM JIEBOM M CaMOW MPaBOM KOSIOHKaX.
Cpa3y 3aMeTUM, YTO W UYMCNQ, PACMOSIOKEHHbIE B HUXKHUX KIETKAX KOJIOHOK, TaKXe uayT
noapsa.

Boonb konoHkM Hago 6yaet npobexaTb (KOHeYHO, caenaTtb 3TO Hagao TONbKO OAWMH pa3 —
B CaMOM KOHLE, - HO 3TO AOBOJIbHO BaXHbIi MOMEHT B 3afaye ©) — XpaHUM KOJOHKY, Kak
ABYCBSA3HbIN CMMCOK: KaXXA0e YMC/I0 XpaHUT 060MX CBOMX coceaen. A eCcnv Kakoro-To coceaa
HET — K/IeTKa HaxoaAMTCS Ha BEPXHEM WAW HWMXKHEM Kpae KOSIOHKM — MofiaraeM OAHOro v3
cocefen paBHbIM 0.

Mpn crnbaHusix napbl KOMOHOK CKNEMBAOTCA — 3HAYMT HaAA0 WMMETb BO3MOXHOCTb
BbICTPOro W, XenaTesnbHO, MNPOCTOro AOCTYMNa K HMKHEMY 3MEMEHTY KaXXAoW KOMOHKW. [Ans
3TOro 6yemM XpaHuTb ANS KaXaoro uncna (KpoMe AByX ero cocefieil, KOHeYHO), elweé 1 Yncno,
pacrono)XeHHOE Ha MNPOTUBOMOMOXHOM KOHLIE TOM KOMOHKW, B KOTOPOM Halle YUCo
pacrnonoXeHO Ha OAHOM M3 KOHUOB. ECnn uncio «3aeBepHynocb» B cepenHy KOMOHKK, TO 3Ta
MHdopMauma 6onblue He noHagobwutcs, Hy, WU NnagHo, NyCTb TOrAda rOpUT OHA CUMHUM
nnameHem ©.

B ncxooHoM cuTyauun oba cocefa Kaxaoro Yncna — HyneBble, KaXI0e YMCIO SABNSETCA
BEPXHUM B CBOEW KOJSIOHKE, @ Ha MPOTMBOMOMOXHOM KOHLIE KaXKA0W KOMIOHKWN NIEXUT CaMo 3TO
yucno.

CkNnevBaHve nap KOMOHOK MPOMCXOAUT 06blYHbIM 06pa3oM — HMYEro ocobeHHoro. Passe
YTO Napa HeboNbLUMX TEXHUYECKMX MPUEMOB, NO3BOMISIIOWMX HEMHOXKO COKpPaTUTb KOA W, Ha
MOV B3rNsiQ, AENAOLWMX Ero NOHSATHEE.

Bo-nepBbIx, 3aMeTuM, 4TO CrubaHusi BBEpPX MOXHO 3aMeHUTb MepeBopayYnBaHMEM
nonocku Ha 180° ¢ nocneayoWwmM crmbaHMeM BHM3. ITO XOPOLLIO BMAHO HA CNEAYIOLMX ABYX
cxemax:
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Bo-BTOpbIX, HEMHOIO MO pa3HOMYy npuxoanTcs obpabaTbiBaTb Cryvyanm, Korga 4ucio B
NEBOM BEPXHEM Yr/ly MeHblle Yncia B NPaBOM BEPXHEM Yrnay M Korga oHo 6onblue. YTobbl
06beaMHUTL 3TW ABa Cly4Yast Mbl MbIC/IEHHO OTPaXaeM MOJSIOCKY OTHOCUTENTbHO BepTUKabHO
CTOSILLEro 3epkana, COBepllaeM C 3epKasibHbIM M306paXKeHWeM COOTBETCTBYHOWMMA Crub, a
3aTeM pe3ynbTaT crmba oTpaxaeM 3epkanibHO 06paTHo. KoHeyHo npu 3ToM crmnb LU
cTaHoBUTCA crmboM RU 1 HaobopoT — Ha CxeMe HuKe 3TO XOpoLwo BUAHO. A Crnbbl BHU3 HAC
y)Xe He MHTEepecyIoT.
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Hy, »n Hanocneaok, caMoe BKYCHOE — XOr-CBSI3aHHbIM CrMCOK. byaem anst kaxxaoro yucna
XpaHWUTb He ABYX €ro cocefeu, ckaxeM pl un p2, a ux xor-cymmy (KOoTopyto byaeM, Kak 3To
NpuHATO 0603HayaTb 3HAKOM @) p=pleép2. W Tenepb, NOMHSA, 4TO a®beéb=a, nmeem
p2=papl, n p2=papl, T.e., 3Hast XOr-CyMMy COCEAEN U OAHOIO U3 HMX, JIEFKO HAUTK BTOPOro
cocepa. B Hauane kaxpaoro cnucka oaumH M3 cocefert paseH 0 M, OTTankmBacb OT 3TOrO, Mbl
MOX>XEM BOCCTAHOBUTb BECb CMUCOK!

B npunaraembix pas-cainax npuBoastcs obe peanu3auun: B daine ribbon2l_2.pas
peann3oBaH BapuaHT C 06blYHbIM ABYCBA3HLIM CMUCKOM, B (haiine ribbon21_1.pas — C XOr-
CBSI3aHHbIM CMUCKOM. 3aMETMM, YTO BTOPOW BapuaHT He TOMbKO CYLLECTBEHHO 3KOHOMUYHEE
Nno MaMsiTn, HO M paboTaeT MnobbiCTpee — BCE-TaKM MPOBEPKW, KaKOM M3 ykaszaTenen Ha
cocenen yxe 3aHST, @ Kakow eLwé cBoboaeH, 3aHMMAlOT HEKOTOPOE OLLYTMMOe BpeMms..

[MOHATHO, YTO CNOXHOCTb OMMCAHHOrO anroputMa paBHa O(2M) — Begb ckneiika AByX
KOJIOHOK B OfIHY 3aHMMaeT KOHCTaHTHOe BpeMsi, a Bcero byaet posHo 2'-1 cknelika.

[Ans cpaBHeHuss B (aWne ribbon2l A.pas MNpMBOAMTCS W COBCEM MpoOCTas
aNropuUTMMYECKM NPOrpaMMa: B HEW AN KaXKAOro YMC/ia XPaHSATC HOMEP KOJIOHKM U HOMep
«CNosi» B KOTOPOM OHO HaxoAUTCS, U NpU KaXaoM crnbe 3Ty BeIMYMHbI NepecynTbiBaroTCs no
oueBMAHbIM popMynaM. [MOHATHO, YTO CMOXKHOCTb 3TOro anroputma pasHa O(N-2V) —
MHOroBaTo.

YuyebHbIX MaTepurasnos B 3TO pa3 HET. d OrpaHM4YyCb ABYMS CCbINIKaMn Ha ctatbn B Wiki:
QHITIMICKYIO -
http://en.wikipedia.org/wiki/XOR linked list

N PYCCKYtO-

http://ru.wikipedia.org/wiki/Xor-
%D1%81%D0%B2%D1%8F%D0%B7%D0%B0%D0%BD%D0%BD%D1%8B%D0%B9 %D
1%81%D0%BF%D0%B8%D1%81%D0%BE%D0%BA

OTTyZa MOXHO NPOMTMCb U NOCMOTPETb APYrne NINHENHbIE CTPYKTYPbl AAHHbIX.



