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Pacivpbre cBOM KPyro3op Y MOrpy3UTECh B YIUBUTEIbHBIA MUP KBAHTOBON
(pu3nku! ta KHUTA NpeJIaraeT yBjaeKaTeaIbHOE MY TEIIECTBUE, UCCIIELYSI OCHOBBI
KBaHTOBOW MEXaHWMKH, POJIb KYOMTOB B 00paObOTKe MH(MOPMAIK U TTOTEHITUAT
KBAHTOBBIX BBIYMCIIEHHIA. Bac K IyT pacKpbiTHe KBAHTOBBIX COCTOSTHHIA, OObsSICHEHUE
Marvy Cynepro3ullii U KBAaHTOBOW 3aITyTAHHOCTH, a TaKXke 00CyK/IeHIe
MOCJIETHUX TEXHOJIOTMYEeCKUX MPOpbIBOB. OTKpoiiTe 1151 ceOsi HOBbIe TOPU3OHTHI,
I71e BO3MOKHOCTH CTAaHOBATCS O3rpaHIUUHBIMU U PEaTbHOCTh MIEPECTaeT ObITh
MIPUBBIYHOM.

ISBN 978-5-00-620309-9 © VBB

© Msnatenbckue perieHust
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Coaep:xanue

KganToBas ¢pusmka: B3risg B riryOMHB HEBUIUMOTO

O6mas hopmya u ee 1ieb

®opMmybl COCTOUT B CO3/IAaHUM YHUKATBHBIX COCTOSTHUN KYOUTOB
Konen o3HakoMUTENBHOTO (PparMeHTa.

Nelie JRENEEN|
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Veaowcaemvle uumamenu,
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ISBN 978-5-0062-0309-9

Co3zaHo B MHTEJUIEKTYaIbHOU U3/1aTesibckor cucteme Ridero

CerofHs s X04y TOJEIUTHCA C BAMU YEM-TO TIONCTUHE OCOOCHHBIM. DTa KHUTA — HE MPOCTO
CKYUYHBIC CTPOKHU Hall€dYaTaHHLIX CJIOB Ha CTpaHUIIaX. Omna — YHUKaJIbHaA BO3MOXHOCTb OKYHYTBCA
B MU, TIOJIHBIN 3aTraJIOK M OTKPHITUH, I7Ie TPAaHUIIBI BO3MOKHOTO CJIMBAIOTCS B €IMHOE TIeJIoe.

S mpurnamaro Bac B IMyTEMIECTBUE, KOTOPOE MOKET U3MEHUTH BalllE IOHUMAHUE OKPYKAIOLIETO
MHUpa U OTKPHITh HOBBIE TOPU3OHTHI YMa M BO3MOKHOCTEeH. Ha cTpaHuiiax 3Toil KHUTM BbI HailjieTe
3HAHUSI, KOTOPbIe HE TOJILKO OCBEXkAT Balll pa3yM, HO M MO3BOJISIT 3arJISTHYTh 32 MPe/Ieibl TPUBBIYHOM
PEIBHOCTH.

Bbl, BOBMOXKHO, yXke CIBIIAIN O BOJIIEOCTBE, KOTOPOE CKPhIBAeTCSI B KBAaHTOBOW (PU3MKE,
KBaHTOBBIX BBIYMCIICHUSIX U KBAHTOBBIX ajroputMax. Ho jgaBaiite mOMHUM, YTO BOJIIIEOCTBO CYIIe-
CTBYET TOJILKO /IO TEeX IOp, IMOKa Mbl He TIOHUMaeM €ro M He yMeeM OOBSICHUTh. FIMEHHO TIOTOMY
s XO4y T0Ka3aTh BaM, KaK yBJICKATEIbHO M 3aXBaTHIBAIOIIE MOXKET OBITh TIOIPYKEHHUE B TOT 3aMeya-
TEJIbHBII MUP KBAaHTOBBIX (DEHOMEHOB.

Mos LEJIb — HE MMPOCTO NEpeaaTb BaM 3HaHW A, HO U BAOXHOBUTH BaC UCKATb HOBBIC ITYTH, 3aJa-
BaThb BOIIPOCHI U CTPEMUTHCA K HCU3BCAAHHBIM I'PaHULIAM 3HAHUHI. DTa KHUTA IIOMOKET BaM OCBOUTH
OCHOBBI M Pa300paThCsl B CJIOKHBIX KOHIICMIIMSAX KBAHTOBOW (DM3MKH, & TAKKE PACCKAKET O HEKOTO-
pbIX (PyHAAMEHTATbHBIX TEOPHUSAX U IKCHEPUMEHTAX, KOTOPBIE JIEII B OCHOBY 3TOH yAWBUTEIbHOW
00J1acTH HayKH.

He orpanunumBaiite cebsi cTepeoTHUNamMu U KOHCEPBATUBHOCTBIO MbIIeHUs1. OTKpoOWTe CBOM
PasyM JUTsl HOBBIX UJIel ¥ BOBMOXHOCTEH, M BBl YBUIUTE, KAK MUP MPeodpakaeTcs rnepes BalluMu
rnazamu. ['OTOBBI JIM BBI OTPY3UTHCS BO BHYTPEHHUI MUP KBAaHTOBBIX KaMmep JIabopaTtopuil U pac-
KPOUTh CEKPEThl HEOOBIYHOTO MOBE/IEHNUSI MUKpOMHUpa?

Tak yto 7OOPO MOkKAJIOBATh B MOM MHUP — MUP KBAaHTOBOT'O IyTelIeCcTBUs. S Haielch, 4To 3Ta
KHUTA OKaXeTCsl U151 BAC MICTOUHMKOM BJJOXHOBEHHsI, OTKPBITHIA ¥ TITyOOKOTO MoHMMaHus1. beputech
3a Hee C OTKPBITBIM YMOM U TOTOBBTECH K MOTPSICAIOIIEMY Pa3HOOOPa3HIO UAEH U KOHIETIIHIA, KOTO-
pble MOI'YT U3MEHUTD Ballle IIPE/ICTABIIEHUE O PEaIbHOCTH.

[orpy3umcst BMecTe B MUp KBAaHTOBOW (PU3MKHU M OTKPOEM JIBEPY B HEM3BEJaHHOE !

C yBaxeHuew,
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KBanToBas ¢pusuxka: B3riasa B riryOMHbI HEBHANMOTO

Oomas cpopmyia u ee 1eJab

Popmyna H*n @ (s + 0) @ H n cocTONT U3 HECKOJIBKMX OCHOBHBIX JIEMEHTOB, KX bl U3 KOTO-
PbIX UTPAET CBOIO POJIb B CO3[JaHUM YHUKAJIBHBIX COCTOSIHUN KYOUTOB.

1. Oneparop Axgamapa H”n: Onepatop Anamapa nmpuMeHsieTcsi KO BCEM N KyOuTam U sIBJIs-
eTCsl KJTI0YEBBIM MHCTPYMEHTOM JJIs1 CO3[aHMsl Cynepro3uimii coctosiHuii. OH npeobpasyer 6asuc-
Hoe coctosiHue |0) Kakaoro KyouTa B cyneprosuipio coctostauii [0) u 11) ¢ paBHOW BepOSITHOCTBIO.
[Mpumenenue oneparopa Agamapa Ko BCeM KyOHTaM MO3BOJISIET CO3/1aTh CYNEPIIO3UIMIO COCTOSTHUN
BCEX KYOUTOB.

2. Onepanus cioxeHus no moayo 2 (@): Onepauus CI0kKeHUs O MOAYJIIO 2 BBIIOIHAETCA
MEK/1y BXOJHBIMY JaHHBIMU S U HA0OpOM TapameTpoB 0. [l Kaxaoii mapbl OUTOB s U 0, oreparust
CJIOXEHUS TI0 MOJIYJII0 2 TMPOU3BOAUTCS HAJl COOTBETCTBYIONIMMU OUTAMM, TJIe CyMMa JIByX OMTOB
oyzet 0, ecnu oHa yeTHas, U 1, eciu oHa HeueTHas. Pe3ynbraToM orneparvu ClIoKeHUs 10 MOAYJIIO
2 Oyzet HOBasi MocieoBarebHOCTh OuT (SO @ 00, s1 & 01, ..., sn-1 & On-1).

3. BuToBas mocie0BaTeIbHOCTh BXOMHBIX TAaHHBIX S: DTO HAOOp 3HAYCHUH, MTPE/ICTABICHHBIX
B BHJIC OUTOB, KOTOPBIE CITyXKAT BXOIHBIMU JIAHHBIMHU J1J151 (hopMyJibl. Kaskp1ii OUT MOXeT OBITh JINOO
0, 6o 1, onpenensist COCTOSIHUE KakJI0r0 KyOuTa B CYNepIIO3UIINH.

4. HaGop nmapameTpoB [u1sl BpaleHus: KyouTos 0: 1o HaOOp napamMeTpoB, UCIOJb3YeMBIX IS
BpalleHus1 KyouTtoB. Kaxpiii mapameTp onpezensieT yron BpalieHust KyOuTa U BIUsIeT Ha ero COCTO-
SIHUE T10CIIe IPUMEHEHM S ONePaLy CJIOKEHHS 10 MOAYJIIO 2.

CoBMecTHOe ITpUMeHeHue oneparopa AjaMapa, Orepalyu CJI0KEHHUs MO MOIYJIIO 2 U BXOTHBIX
JAHHBIX S U MapamMeTpoB O MO3BOJSIET CO3/1aBaTh YHUKAIbHbIE COCTOSIHUSI KyOUTOB, KOTOpbIE OT/IH-
YalTCs OT BCEX APYTMX COCTOSHUM, JOCTYIHBIX B KBAHTOBOM MHpe. 1o Aenaet popmyiny H n @ (s
+ 0) & H n MOIIHBIM MHCTPYMEHTOM JIJIs1 peaIn3alK Pa3JIMYHbIX KBAHTOBBIX BBIYMCIIEHUN U TTPH-
MEHEHMH.



. BB. «KBanrtoBas ¢usuka: Barisa B riryOuHsl HeBuamMoro. OTKpbIBaeM JIBEPU KBAHTOBOW (DH3UKM»

P®opMyJibl COCTOUT B CO3JaHUU
YHHKAJbHBIX COCTOSIHHII KyOUTOB

Lenb gaHHOM (OPMYIIBI 3aKTIOYAETCS B CO3JAHUM YHUKAIBHBIX COCTOSIHUIN KyOMTOB, KOTOpBIE
HE UMEIOT aHAJIOroB B Mupe. KBaHTOBbIE CHCTEMBI, OCHOBaHHbIE HA KyOMTaX, MOTYT TPEJICTaBIsATh
HEOOBIYHBIE ¥ MOIIIHBIE BOZMOKHOCTH, IIPEBOCXOMAIINE KIaccuieckue Beruncienus. Popmyna HAn
® (s + 0) ® H n aBnsieTcss MHCTPYMEHTOM [J1s1 TEHEPAIIMM TAKMX COCTOSIHUM.

[Mpumenenue oneparopa Anmamapa H”n k KyOuTaMm NMPHUBOIUT K CO3JAHUIO CYIEPIIO3UIINN
COCTOSTHUM, TJIe KaX/Ibli KyOUT MOKET HAXOAUThHCSI OAHOBpeMeHHO B coctostHusix 10) u 1) ¢ onpene-
JICHHBIMU BepOSTHOCTAMU. Crieyionuii 3tarn (hopMyJibl — orepaiysi CJI0KEHUS IO MOAYJIIO 2 MeX1y
BXOJHBIMU JAHHBIMHU S U TIapaMeTpaMu 0, 9To JOTOTHUTEIHHO U3MEHSIET COCTOSTHUSI KyOUTOB.

Pesynbrar onepanuu ciIoxkeHHs 1Mo MOAY/IO 2 U MpUMEHEHHs orneparopa Alamapa KO BCeM
KyOuTaM NpUBOAUT K 0Opa30BaHUIO CYNIEPIIO3UIIMI YHUKATBHBIX COCTOSTHHI KyOouToB. Kaxgoe cocto-
sIHAEe KyOWTa 3aBUCHUT OT COOTBETCTBYIOIIETO OWTA pe3yJIbTATOB OMEPAU CIOKEHUS TI0 MOJYITIO
2 v mpuMeHeHus orneparopa Anamapa. Takum oOpazom, ¢popmyna H*n & (s + 6) & H n naer Bo3-
MOXHOCTB CO3JaBaThb COCTOAHU S Ky6I/ITOB, KOTOPBIC ABJIAIOTCA YHUKAJIbHBIMH U HE ITOBTOPAIOIIMMUCS
B KBAaHTOBOM MUPE.

ITH YHUKAJIbHBIE COCTOSTHHSI KyOUTOB MOTYT OBITh MCIIOJIB30BAHBI IS PA3/IMUHbBIX TIPUIIOKE-
HUI: OT KBAaHTOBBIX BBIUMCJIEHUI M KPUIITOrpaduu 10 CUMYJISILUNA KBAaHTOBBIX cUcTeM. OHU OTKpbI-
BAaIOT HOBbIE NIEPCTIEKTUBBI [J151 MOBBILIEHU S BBIYMCIUTEIHON MOIITHOCTH U PELIEHUS CJIOKHBIX TIPO-
O71eM, KOTOpbIe paHee ObLTM HEeAOCTYITHBI 1T Kiacchuueckux cuctem. Llenpio hopmysst HAn @ (s +
0) @ H n aBnsercs ucciaegoBaHue 3TUX BO3MOXKHOCTEN U CO3/1aHME HOBBIX COCTOSIHUIM 1Sl Pa3HbIX
KBaHTOBBIX MMPUJIOKEHUH.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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