JI.I'. AHTUIIEHKO

[oHsiTHEe KBAaHTOBOM JIOTHKH H €T0 GUI0COCKOe 3HAYCHUE
(Te3uchr)

1. IlonsTue KBAaHTOBOH  JIOTMKM TOXJECTBEHHO IIOHSATHIO JIOTMYECKOM CTPYKTYpHI
KBAaHTOBO-KOMIIBIOTEPHBIX BBIYUCICHUM. OTa JIOTMKA MPEACTABISET COOOW aHajor
OOBIYHBIX PEKYPCUBHBIX BBIYMCICHHUH, Ha KOTOPHIX MOCTPOEHA BCs paboTa KIIaCCUUECKUX
KOMIbIOTEpOoB. OHa HE MMEET HUYEro OOLIEro ¢ TeMH MOIBITKAMHU, KOTOPbIE CBS3aHBI C
METOJUKOM KOppeKUU OyneBoil anreOpbl UM C BBEIEHUEM KaKUX-TO TaM TPUBAJIEHTHO-
OMBaJICHTHBIX MPEOOPa30BaHUil, KAK 3TO KMEET MECTO, CKaKeM, B cTathbe [1].

2. Jlng toro 4TtoOBl PACKPBITH COZAEPIKaHUE TAHHOTO MOHATHS MOKa3aTh ero (uiiocodekoe
3HaYeHUE, NPUIETCS KOCHYTHCS BKpATIE UCTOPUU (POPMUPOBAHUSI UICOJIOTHU KBAHTOBO-
KOMITBIOTEpHBIX BbIUMclieHU. B cratbe «Kilaccmueckoe BbIUMCICHUE, KBAHTOBOE
BbIYMCIIeHHE U anropuT™ ¢akropusanuu [lopay» FO.M. ManuH yka3pIBaeT Ha HCTOUHUKU
MOTHUBAllUM O (OPMUPOBAHUIO HACOJOTMHU KBAHTOBO-KOMIBIOTEPHBIX BBIYUCICHUH.
OHH, MO ero MHEHMIO, COOTHOCATCS C (M3MKOHM, TEXHOIOTWel, TrHoceosoruel u
MareMaTHKoi. CUTyalust BRITJISIIUT IPUMEPHO CIIEIYIOIMM 00pa3oM.

C Touku 3peHus (PU3UKU KBAHTOBBIM CHOCOO omHMCaHUs ACWCTBUTEIBHOCTH Oolee
dyHIaMEHTaJeH, HEeXeNMM KIacCuuecKuil. B cemuaecsaTbix M BOCBMHUAECATBHIX TOAAX
IPONUIOTO  CTOJETHS OBLJI0O  3aMEYEeHO, 4YTO M3-3a IPUHLHIA CYIEPIO3ULIHH
MOJICIUPOBAHHE KBAHTOBBIX IPOIIECCOB Ha KIACCUYECKMX KOMITBIOTEpAX CIMILKOM
CIIOHO C PEKYpCUBHO-BBIUMCIMTENBHON TOYKM 3peHHs. C Opyroil CTOPOHBI, XOTS
nepexoJ K KBaHTOBOMY OIMCAHHMIO CBSA3aH C TPYAHOCTBIO TOTO POJia, YTO KBAHTOBBIE
U3MEpPEHUsl [AalT HEJCTEPMUHUPOBAHHBIE pE3YNbTaThl, HO 3Ty TPYAHOCTb MOXHO
HCII0JIb30BaTh KaK CYIIECTBEHHOE, B OIIPENEIEHHOM CMBICIIE, IPEUMYILECTBO KBAHTOBOM
UJICOJIOTHH.

CyiecTByIOT, yka3piBaeT MaHUH, CUTYallMH, KOTJIa Mbl MOYKEM OTJIMYUTH KBAHTOBYIO
CIIy4allHOCTb OT KJIACCUYECKOM, AaHAJIN3UPyd BEPOATHOCTHBIE pACIPEIECICHUS U
WCIIONB3Ys HEPAaBEHCTBA TUMa OeNIoBCKUX. «bblIo OBl KpalilHE MHTEPECHO pa3padboTaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C II€JIbI0 T10Ka3aTh, UYTO HEKOTOpbIE (PparMeHTHI
[EHTPAIbHON HEpPBHOH CcHUCTEMBI, OTBEYaloUe 3a 00paboTKy WH(OpManuu, MOryT
(akTuveckd ObITh B KBAHTOBOW CYIEPHO3UIUU KIACCHUYCCKUX COCTOsHMIN» [2; 251].
Mo>keT ObITh, HaIll TOJJOBHON MO3T MOXKHO OTOXKJIECTBUTH C KBAHTOBBIM KOMIIBIOTEPOM?
DTOT BOIPOC, MOCTaBICHHBIH MaHHHBIM, HEOE30CHOBATENICH, TaK KaK YeIOBEYCCKUU
MO3I, CIOCOOHBIM HM300peCTH KBAHTOBBIM KOMITBIOTEP, HE MOXKET OBITh MPOINE
(mpuMHUTHBHEE) CAMOTO KOMITBIOTEPA.

3. C mHHMIMATHBOW MO pa3pabOTKe KBAHTOBO-KOMITBIOTEPHBIBX BBIYMCICHHH, ¢ yI€TOM
KBAaHTOBOM JIOTMKW, BBICTYNUJI B CBOE€ Bpems u P. @eitnman. Ero crarbs
«KBaHTOBOMEXaHUYECKUE KOMITHIOTEPB» Obllla ONMyOJMKOBaHA B m3naHuu «lnternational
Journal of Theoretical Physics», vol.21, num6/7, 1982) u nepereyaraHa B IepeBoje Ha
pyccKkuit s3bIK B cOopHuUKe [2]. B cTathe cTaBUTCS 3a71a4a MPUCIOCOOUTH ISt KBAHTOBO-
KOMITBIOTEPHBIX BBIYUCIEHUN 3JIeMEHTapHbIE JIOTMYECKUE OIepaliy, OIpeaeiseMble
JOTUYECKUMHU CBSIBKAMH  <«01», «HAJIN», «HE», KOTOPbIE B HOBBIX YCIOBUSX MOJIYYHIIH
Ha3BaHHE eceuimog. B wactHOoCcTH, aBTOp paccMmarpuBan takue reithl, kKak NOT, AND,
EXCHANGE. Opna u3 meneil craTbu 3aKIiOYaeTcsl B TOM, 4YTOOBI «TIPEIbSIBUTH
HEKOTOPbI TaMUJIBTOHMAH JJIs CHUCTEMbI, KOTOpas Morjla Obl CIyKUThb B KauecTBE
KOMITbIOTEpay [2; 125].

Jlo6aBuM 0T cebst cpasy *ke, UTO raMUIIbTOHUAH, PACWICHEHHBIM Ha OT/AEIbHbIC TeUTHI,
JIOJDKEH OBUT YIOBJICTBOPSATH YCIIOBHIO YHHUTAPHOCTH (IIOUICPKAHUIO KOTEPEHTHOCTH). UTO
K€ KacaeTcsi caMOd CHCTEMbI, TO OHa MPEJCTaBisieT €000l MHPOPMAIMOHHYIO CHCTEMY, B
KOTOpOW eAMHUIIEH HH(POPMALIMK CIY)KUT HE OUT, a KyOuT.



4. B mnopsake Oosee mOapoOHBIX pasbscHeHHi commiémcs Ha crateio 1. Ilopa [3;
200—247]. OcHOBHBIE mOKa3zaTelnu W TpeOOBaHMsS, TPEIbIBISIEMbIE K KBaHTOBOMN
BBIYUCIIUTENILHON CHCTEME, MOXKHO CBECTH K CIEIYIONMM IyHKTaM: 1) TpeboBaHme
TOYHOCTH; 2) Y4E€T TOro OOCTOSTENBCTBA, YTO OOpaTUMast YHUTAPHAs IBOJIIOLIMS CUCTEMBI
B COCTOSIHUM pealin30BaTh, 0 KpailHel Mepe, BhIUMCIUTEIbHBIN MOTEHIM AN (U1eaIbHOMN )
ManmHbl TelopuHra, yTo M ObLTO MOKa3aHo benésbim (P. Benoff) B Hauane 80-x romos
HPOLUIOTO CTOJETUs; 3) Mephl MO MPEAOTBPALICHUIO pPa3pyLIEHUS KOI€PEeHTHOCTU
KBaHTOBOW  cymepnosuuuu. Crnenyromas nutara wu3 cratbu  Illopa mo3Bonut
COCPEOTOYNTh BHHUMAaHHE HA TJIABHOM, CYIIECTBEHHOM OTJIMYUU JIOTHKH KBAaaHTOBO-
KOMIIBIOTEPHBIX BBIUMCIEHUN OT JIOTMKM PEKYPCUBHBIX BhIUMCIEHUN. «Ecnu u3MepuTh
COCTOSIHUS MalMHBl (IO OTHOILGHHIO K JaHHOMY (ruibOeproBy. — JI.A.) Gasucy) Ha
JF000M KOHKPETHOM IIare BBIYMCICHUH, TO BEPOATHOCTh OOHAPYKUTh CHUCTEMY B

GasucHoM cocTtosHud /S > Oymer /a /%; omHAKO H3MEPEHME COCTOSHMS MAIIMHBI

crpoekTHpyeT e€ B HalOmrojaeMblii OasucHbIi Bektop /S >. Tloatomy Habmromath

COCTOSIHME MaIlMHbl MOXXHO TOJBbKO B KoHIEe BblumcieHui» [3; 208]. (B stom

BBICKa3bIBAaHUU CJEIyeT YCTPAaHWUTh OJIHY HETOYHOCTh. B HauanbHOM ¢paze «Eciu

U3MEPUTh COCTOSHUSI MAIMHBI...» CJIOBO <M3MEPHUTH» CJEeIOoBaio Obl 3aMEHUTH

TEPMUHOM  <«IPEIBBIUYMCIUTBL», TaK KaK MW3MEPEHHE HEOTbEMJIEMO CBS3aHO C

HaOII0JICHUEM).

CobntoieHe  YHUTApHOCTH BBIYHCIUTEIBHOTO TMpoIlecca KOHKPETHO O3HA4aeT
COXpaHEHUE CYMMBI Z/ai /> =1 Ha KaXJOM Ilare BHIYUCIUTENBHOTO Ipolecca. A B
|
KayecTBE OA3MCHBIX BEKTOPOB B KBAHTOBOM KOMITBIOTEpE CiykaT jaBa Bekropa /0> u
/1> .Tlox 3TO# CHMBOJHMKOW MOXHO ITO/Ipa3yMeBaTh, CKAXKEM, BA COCTOSIHUS 3JICKTPOHA C
JIBYMsI IPOTUBOIMOJIOKHBIMU MPOEKIUAMHU €ro CIIMHA Ha 3apaHee BbIOpaHHOE HalpaBlIEHUE.
B xommbioTepe ¢ JBYXKYOMTOBBIM DETHCTPOM pEAIN3YeTCs, C COOTBETCTBYIOLUMMHU
aMILTATYAaMH BEpOATHOCTH, 4deThipe komOuHaruu: 00, 01, 10, 11. KBaHTOBBII KOMITBIOTED,
MMEIONMUA MOIIHOCTh, CKaXeM, B OJIHY ThICSIUy KyOUTOB, JIOJDKEH pacrojaraTb perucTpom,
HACUMTHIBAIOUMM ThICSUY HAXOASIMXCS B CHEIJIEHUU YacTUIl. Tak 4TO OCYILECTBIISITh B HEM
BBIYMCIICHUSI — 3HAYUT BO3JCHCTBOBATH HAa IAHHBIA KyOMTOBBIH aHCcaMOJIb OOpaTUMBIMU
omeparopamu (T.e. ¢ HAIUYUEM OOpaTHUMBIX omepamnuii). [lpu ucrnoas30BaHUU, HAIPUMED,
aoruyeckoro omnepatopa NOT obparieHue 10CTUTAETCS €r0 MOBTOPHBIM JEHCTBHEM.
5. Hama ¢unocodckas OleHKa JTOTHYECKOW crenu(uKd padoThl KBAHTOBOTO KOMITBIOTEpA
CBsI3aHA C pacHMQpPOBKON MapaJoKCATbHOTO MOHSTUS «HEICTCPMUHUPOBAHHBIN PE3yabTaT»
(FO.U. Manun). HeoemepmunupoganHocms B JaHHOM Ciydae CIIeAyeT MOHHMAaTh Kak
OTCYTCTBHE OOYCIIOBJIEHHOCTU pe3ylbTaTa NpUdUHHO-CIe0CMBEHHOU C8:3b10. 3[1ECh, OJTHAKO,
BCKPBIBACTCSI MPEAONPENEIEHHOCTh APYroro pojia — npedonpedesiéHHOCmb €O CHOPOHbL
yenu, pacnojaraeMoii B Oymymem. HamommHaem, 4YTO HEMOCPEICTBEHHBIH pE3yabTaT
BBIYMCIICHUS] KBAaHTOBOTO KOMIIBIOTEpA BCErJla BbIpa)kaeTcsi B 4YMCIOBOM ¢opme (B BHUIEC
yrcna). Ho 3To uucno maércs BMecTe ¢ mMamemamudeckum 0dxcuoanuem, ¢ onpeaenEéHHon
CTEIEHBIO BEPOATHOCTU. [105TOMY BIIONIHE MOXKHO HNPUCOECOUHUTHCS K yrBepxkacHUI0 K.D.
¢doH Baiizekkepa 0 TOM, 4TO MPOINE/IEe HHTEPIIPETUPYETCS B KATETOPHSIX ICHCTBUTEIHHO-
dakTrueckoro, a Oymylmiee — B KaTETOPHSX BO3MOXKHOCTH. BbICKazbIiBaHUS O Oyaymmx
COOBITHSIX MOTYT OBITH CIETaHBl TOJBKO B (OPME BEPOATHOCTHBIX CyKAeHWH. MMeHHO 00
TOM CBUJETEIbCTBYET KaK BECh OMBIT KBAHTOBOM (M3HMKH, TaK M COJAEP)KaHHE IMOHATHUSA
KBAHTOBOM JIOTUKH.
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