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KPHUIITOAHAAUTHYECKHE BOSMOXHOCTH
KBAHTOBOI'O KOMIIBIOTEPA

II.I'. Knrouapes

B cmamve npoananusupoean pao KeAHMOGvIX aneopummoe xkpunmoaunaniusa. IIposeoeno
cpasHeHue Ux GuIYUCTUMENLHOU CHIONCHOCHU C GbIMUCIUMENbHOU CIONCHOCHBIO AHANOSUYHBIX
xaaccuueckux aneopummos. Coenan 6v1600, 4mMoO 6 Ciyude NOAGNeHUs NPAKMUYECKUX 00pa3yoe
KEAHMOB020 KOMNBIOMEPA COBPEMEHHBIC ACUMMEMPUYHBIE CUCHEeMbl WUGPOSaHUs CIAHYm He-
KPURMOCMOTKUMU, O IPPeKMUBHAL ONUHA KIH0YA CUMMEMPUUHBIX CUCEM WUQDPOBAHUL YMEHb-
wumes 8 2 pasa.

ndposanne nMeeT GONBLIOE 3HAUCHHE B 3aaa4ax obecrneucHus HHpopMaIoHHOH Oe30-
macHocTH. CTOHKOCTE MHOTHX COBPECMCHHBIX KPHIITOANTOPUTMOB B HACTOSMINEE BPEMS CUHMTACTCS
Ooaee uem gocratouHor. OHAKO MOJIOKECHUE CEPhE3HCHINNM O0Pa30oM HM3MEHUTCS TOCAC paspa-
OOTKH MPAKTUICCKUX 00PA3IIOB KBAHTOBBIX KOMITHIOTCPOB.

Coepementibie anzopummol wiupposanus

COBpEMEHHBIC KPHIITOAITOPUTMBI MOXKHO TIOTPA3IC/TUTh Ha CHMMCTPHYUHBIC M aCHMMET-
PUYHBIC (AITOPUTMBI ¢ OTKPBITEIM KTF0U0M). CHMMETPHUYHBIA ajroput™ muppoBaHus (HAIPUMED,
AES, RC6 u np.) cuuraeTcs AOCTATOYHO CTOWKHM, €CITH JJI HETO HE M3BECTHHI CIIOCOOBI B3IOMA
0osee ObicTphic, YyeM momHbIM nepedop. CA0XKHOCTh MOTHOTO mepedopa (A1 aTaku ¢ U3BECTHBIM
mH(pPOTEKCTOM) MOKHO OLEHHTh Kak ((2%), rae k — AnuHa Kmroda B OuTax. YUMTHIBas, 4TO €IIE B

2002 r. ¢ noMoIEO MTOOUTETECKON CETH PacIpeCICHHBIX BerurcacHuH distributed.net Opina mpo-
JCMOHCTPHPOBAHA BO3MOXKHOCTE B3IoMa 64-OUTHOTO KITFOYa METOAOM rpyOOH CHIBI, ceiuac HOp-
MOU cuMTacTCd AJUHA Kiaroda 128 Out, a MakcuMajpHas AJHHA KIKOYA, MOAJACP:KUBAacMas OOJIb-
LIMHCTBOM CUMMETPHYHBIX KPHIITOAITOPUTMOB, paBHa 256 Our.

Jnsa acCHMMETPUYHEIX KPUNTOAITOPUTMOB M3BECTHBI CIOCOOB KPHITOAHANN3A, PaboTaro-
IIHME 3HAYUTEIBHO OplcTpee nonHoro nepedopa. M3-3a 3Toro acumMerpriHbie KpUnTorpadhuicckue
ANTOPUTMBI HIMEIOT AJTHHY KIFOUA 3HAYUTENBHO OOIBINYIO MO CPABHCHHUIO ¢ CHMMETpHUYHbIME. Ya-
[IE BCETO MPUMEHSIOTCS anroput™ RSA, oCHOBaHHBIN Ha BBIMHUCIMTCIBHONW CIOKHOCTH 337a4H O
(haKTOpH3ALNH LENBIX YUCET, W AITOPUTM Jib-l'aMansd, oCHOBaHHBIH HA BRIYMCIMTEIBHOU CIIOXK-
HOCTH 33Ja4M JUCKpETHOro norapupmuposanus. [IpruemM Henmoms3yroTes BEPCHU anropuTMa Jib-
lNamang png paznuusbix monei. B wactHocTH, Oonbinoe 3HaYCHHE UMEET anroputM Jiab-Iamans
HAJI IPYIIIOH TOUEK SIITHITHICCKON KPUBOH .

Tabmuna 1
ConocrapjieHHe JTHHBI KY€l CHMMETPHYHBIX H ACHMMETPHUYHbLIX IH(POB
NPH 0AHHAKOBOH KPHUNTOCTONKOCTH

Jnvuaa kmroda Jnuaa xmoga Jlamna kmosa AArOPHTMA
Anp-I'amans Hag rpynmoi
CHMMETPHUIHOTO KPHUIITOATITOPUTMA anroputma RSA » N
TOUYEK JUTHOTHICCKON KPpUBOU
80 1024 163
112 2048 224
128 3072 283
192 7680 409
256 15360 571
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Keanmosoie sviuucienus
KBaHTOBBIC KOMIBIOTEPBI CMOTYT peIIATh 33aJa4d KPHUIITOAHAIN3a 3HAYUTCIBHO 3(dek-
THBHEE TI0 CPaBHECHHIO C KiaccHUeCKUMH. KpaTko paccMOTpPHM OCHOBHBIE ITOJIOKEHHS TEOPHH
KBAHTOBBIX BHIYHCICHHUH. Bosee 06CTOATEIbHOE BBEICHIE MOYKHO HANTH, HAIPUMED, B paboTe”.
KBanTOBBEIE KOMITBIOTEPHI OCHOBAHBI HA KBAHTOBBIX PETHCTPAX, KOTOPHIE COCTOAT M3 KBaH-
TOBBIX OMTOB. KBaHTOBEIN OUT — 3TO MPOCTEHINAs KBAHTOBASA CHCTEMA, HMCIOIAS JBA BBIICICHHBIX

coctosiHug. OHO M3 €ro BBIACICHHBIX COCTOSHHN OyaeM 0003HauaTh ’O> , a Apyroe ’1> . Cocros-
HUC KBAHTOBOM CHUCTEMBI MOKHO HU3MCPUTD. HpI/I 3TOM KBAHTOBEIHN 6I/IT MOXKCT UMCTb TaKOC CO-

CTOSIHUE, YTO U3MEPEHUE MOKET ¢ HEKOTOPOM BEPOSATHOCTBIO IIOKA3aTh |O> , 4 C HEKOTOpPOH ApyToi
NOKa3aTh ’1> . ByeM onuchIBaTh COCTOSIHUE TAKOH CHCTEMBI KaK JIMHCHHYIO0 KOMOWHALIMIO BBLIC-

JIEHHBIX COCTOSTHHH: (a|0> + b|l>) , 1€ a ¥ b — KOMIIIEKCHBIE 4HCa, Takue, uto |a|*+b[’=1. Toraa
2
HU3MEPEHHUE COCTOSHHUS (a’0> +b’1>) C BEPOSATHOCTBIO |¢|” MOKAKET COCTOSHHC ’O> , 4 C BEPOATHO-

CTBIO |b|” MOKAKET COCTOSHME ’1) )
KBaHTOBBIH PETHCTP, COCTOAIIMIA U3 7 KBAHTOBBIX OUTOB, MMEET 2" BBIACICHHBIX COCTOS-
HHH, COOTBETCTBYIOIINX # PA3PSIHBIM ABOUYHBIM YHCIaM OT ’OOK O> J0 ’1 IK 1> . CocrosiHue

KBaHTOBOT'O PCTUCTPA 3alTUCBIBACTCA B BUAC TTHHCHHOM KOM6I/IHaLII/II/I BCCX OTHUX BBIACICHHBIX CO-
2"-1

CTOSHHUH:
E a .X>.
X
x=0

HpI/I OTOM BBITIOJTHACTCA YCJ'IOBI/IC HOpMI/IpOBKI/I:
271 5
Saf =1
i=0
KO:)(I)(I)I/ILII/ICHTLI d, ABJIIAKOTCA KOMIIICKCHBIMH YHC/IAMH. OHI/I HA3BIBAKOTCA aMHJ'II/ITy,Z[aMI/I

COOTBETCTBYIOLIUX COCTOSHUM ‘x) .

CocTosiHUE CHCTEMBI, COCTOSIICH M3 /7 KBAHTOBBIX OHTOB, ONHCHIBACTCS BEKTOPOM CIH-
HUYHOM JUTHHBI B 2" MCPHOM KOMIUICKCHOM YHHTapHOM MPOCTPAHCTBE (CKAISIPHOES MPOHM3BEICHUC

COCTOSIHUI ’a) = ‘alK an> u ’b> = ‘blK bn> 0bo3HauaeTCs Kak <a | b> U BBOJUTCS OOBIYHBIM

obpazom: <a | b> = Zal_bl_* ). Takum 0Opa3zom, KBAHTOBBIH PETHCTP JJIUHBI /2, MOJKET TIPEACTABIIAT
1
Pa3IHYHBIC 3HAUCHHS /1-OUTHOTO CIIOBA OJHOBPEMEHHO.

UroOrl u3BICYs U3 KBAHTOBOT'O PerucTpa MHGOPMALHIO, HATO NpoBecTH u3MepeHue. [Ipu
3TOM M3MEPHUTh MOXKHO TIOOOH Ha0Op KBaHTOBBIX OHTOB. Kpome TOro, mockonbKy KBaHTOBBIC CO-
CTOSHHUS 00Pa3yIOT EBKIUAOBO MPOCTPAHCTBO, N3MEPEHHS MOXKHO MPOBOAUTH B PA3MTUUHBIX Oa3u-
cax. OHAKO MPOBEACHHUE U3MEPCHIS MPHBOANT K MIEPEXOAY CHCTEMBI B Oa3UCHOC COCTOSIHUE, CO-
OTBETCTBYIOLIECE PE3YIbTATAM H3MCPCHHIL.

KBaHTOBBII KOMITBIOTEP MOXKET OCYLICCTBISATE MPCOOPA30BAHUS HAJ KBAHTOBBIM PETHUCT-
pom. KBanToBBIM mpeoOpazoBanreM OyaeM HAa3biBaTh OTOOPAKCHUE YHUTAPHOTO MPOCTPAHCTBA,
oOpazyemMoro KBaHTOBOH cucreMol, B ceba. C KBAHTOBBIMH CHCTEMAaMH MOKHO HPOU3BOAHTb
TONBKO THHCHHBIC YHUTAPHBIC MPeoOpa3oBaHusl, MpHIeM Tr000¢ THHEHHOE YHUTAPHOE NIpeodpaso-
BaHHE JOMYyCTUMO. B cHiy JIMHEHHOCTH KBaHTOBBIC MPeoOpa3oBaHUs MOTHOCTBIO OMPEACISIOTCS
HX ACUCTBHEM Ha OA3WCHBIC BEKTOPHI.
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[IpuBeaeM HEKOTOPHIC BAXKHEHIIIME 3JICMEHTAPHBIC MpeoOpa3oBanus (HA30BEM UX KBaHTO-
BBIMH BCHTHISIMH).

Tabmuma 2
KBanroBble BeHTHIH
HazBanue, 0003HaUCHUE U KPATKOS HewicTBre Ha 6a30BBIC M
aTpumna
OMMCAHNE KBAHTOBOTO BCHTHIIA COCTOSIHUS
ToxaecTBenHOE MpeobpazoBanue 1 |0) —10) 1 0
Al 0 lj
OTrpunanne X |O>ﬁ|l> 0 lj
1) —10) Lo
dazoBbiii casur Z ‘O>%’O> 1 0
1) —>—|1) 0 _J
®a30BbIi CABMT ¢ OTpUIIAHHEM Y ‘0>—>—‘1> 0 1
1) —10) -1 Oj
Controlled-NOT ’00>+‘00> 1 000
ITpubasaseT ko Bropomy OUTy Iiep- ’01> - ‘01>
BBIH 110 MOAYTIO 2 ‘10>%‘11> 0001
0010
11) —[10)
Controlled-Controlled NOT 000) — |000) 1 0000000
(Bentuns Todosmmm) 01 000000
[TpuGasnsaeT k TpeTheMy OHTY MPOU3- ‘001>_>‘001> 00100000
BSJCHUC JBYX MEPBBIX (110 MOYJIFO ‘010> - ’010>
182) 00010000
[011) >[o11) 00001000
[100) 100 00000100
|101) — [101) 00000001
|111) —|110)
[Ipeobpazosanue Anamapa H: 1 1(1 1
0) = —(|0)+|1 —
oo | )
1
h—>—(]0)—|1
1) >—75(10)- )

Kpunmoananusz cummempuunvix miupos
OnvH U3 U3BECTHBIX KBAHTOBBIX AIITOPUTMOB — anroput™M I'posepa. OOBIYHO €ro OMHCHI-
BAIOT KaK aJTOPUTM IOHMCKA B HeymopsmoueHHoM Maccuse. OpHaxo HeGonpmas Moaudukanms
MPEBPALIACT €r0 B AITOPUTM A BOCCTAHOBICHUS KITI0YA CHMMCETPHYHOTO aaropurMa mudposa-
HHSI [0 TEKCTY coobmenns U mudporexcty. [Ipu ncnoms30BaHAN KIACCHIECKOTO KOMIIBIOTEPA AT

v ~ m
9TOro TpeOyeTcs MOTHBIN mepedop, UMEIOMMH CIOKHOCTb 0(2 ), rae m — AnuHa Kaoda. [

KBAHTOBOT'O KOMITBIOTEPA 3TY CIOKHOCTh MOKHO CHJIBHO YMCHBIIUTb.
bynem paccmarpusars pyHkmuo ) = C(k ,X) . O1a QpyHKuua mudpyeT coodIEHUE X Ha

KIO4e k; rae x, y€ 7, . Ilycte Ham n3BecTHa napa coobmeHue — muppoTeKeT: Xi, yi. Pacemor-
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piv dysxmmo £ (k)= L e <k, xl)_yl. TpebyeTca HalTH 3HAYCHUE APTyMEHTA, TPH
0, ecn  c(k,x)#y,
KOTOpOM 5Ta (pyHKUMS paBHa 1.
PaccmoTpuM crieAyIOIpiA KBAHTOBBIN AJITOPHUTM.

1. IlpuBeieHME KBAaHTOBOTO PETHCTPA B COCTOSHHUE:

1 2"-1
2. Beruncnenne QyHKIHH f OT 3TOTO PETUCTPA: t ).
o 2 0lr@)

7[ m
3. TloBTopenne Z\IZ pa3 MmpoLEeAypbl YBEIWUYCHUS! aMIUTATYABL BCEX f;, AL KOTOPBIX

At) = 1. (Ota nporeaypa ONMUCHIBASTCS HUKE.)
4. Uamepenne coctosHUE peructpa. Pedynsrar OyaeT paBHBIM HCKOMOMY KIFOUY € BEPO-
—n
SATHOCTBIO OKOJIO 2 .

5. Ilpoeepka pesynbraTta. B crywae ero HeJOCTOBEPHOCTH BECH ATOPUTM CIISAYET BBIIIOJ-
HUTb 3aHOBO.

IMpoueaypa yBEAMUCHUS aAMILIUTY Il COCTOUT U3 IBYX 3TAIOB.
1. IsmecHeHUE amMmmuTyapl ¢ ; Ha —d ;AL BCEX t;, Takux, uto f{t;) = 1. DT1a oneparus

MpEACTaBsICT cOOOM MpeoOpa3oBaHue Z HAJA MOCICIHUM KBAHTOBEIM OUTOM PETHUCTPA.
2. lHBepCcHst OTHOCHTEIIBHO CPEAHET0. ITO MPeoOPa30BaHUEe MOXKHO 3aIHCATh CIICAYIOIUM

obpazom:
SJi) - 324, ~a, )l

TOE e, — CPEOHSA AMILTUTY Q.
HMuBepcnio OTHOCUTEITEHO CPCIHETO MOYKHO 3alKCATh B BHAC MATPUILIBL

2, 02 ¢ 2
N N N
2 2 L 2
D= N N N
L L L L
2z 2 2y
N N N

Kak mokazan J1. I'posep’, 310 npeoGpazoparue MoxkeT 6bITh SGPEKTHBHO PeaTH30BaHO HA

/2
KBaHTOBOM KOMITBIOTCPC, a CIIOXKHOCTD BCCI'O aJirOpUTMa OLICHUBACTCA KakK O (2;1 ) .

Takum 06pazoM, MOSBICHUE KBAHTOBEIX KOMITBIOTCPOB MPHUBEACT K CHIKCHHIO S (eKTHB-
HOH JUTMHBI KJTIOYA B ABA Pa3a. JTO TOBOPHUT O TOM, UTO YK€ CEHUAC CIEAYET HCHONb30BaTh CHM-
METPHUYHEIC [U(PHI C ITHHOW KII04Ya HE MeHee 256 Our.

Kpome TOro, aHamoruuHBId anropuT™M MOMKET OBITh HCIOJB30BAH A B3JIOMAa X3II-
(VHKLHH, B CBA3M € UYEM CICAYET HCIOIb30BaTh X3M-(PyHKIMU ¢ ATUHON Onoka He MeHee 256 Our.
Kpunmocmoiixocmo cucmemol RSA

CTOHKOCTE CHCTEMBI ACHMMETPUYHOTO 1H(poBanus RSA ocHOBBIBacTCS Ha CBEPXIONHU-
HOMHUAJTbHOU BRIYHCTHTEIFHON CIIOKHOCTH (haKTOPU3aIlK HATYpanbHBIX yrcea. OxHako cymecT-
BYET KBAHTOBBIH alITOPUTM, CJIOKHOCTh KOTOPOTO MOJTHHOMHATBHA.

INocTaBum 3amaty cieayromuM 00pa3oM: MO HATYPATBHOMY YHCITY N, HIMEIOIEMY POBHO
JBA MPOCTHIX ACTUTES, HAUTH 3TH ACTUTCIH. 3aMETHM, YTO JUTs1 HEKOTOPOTO YHCIA ¢ €TI0 MOPSII0K

10
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Mo MOAYJE0 N (T.€. MUHUMAIBHOE YHCTIO 1), TakoB, uT0 ' =1 (mod N) ueten. Toraa Mel MOXKEM BBI-
paxenue ' =1 (mod N) zammcars B BUzE:

r r

a?—1| a® +1|=0(mod N)

Takum oGpazom, 3Has 7, MBI MOKeM S(PGESKTUBHO HANUTH AeauTe,d ucaa N. 3aMeTHM, UTO
NOPAAOK 7 (PAKTHICCKH ABISCTCA neproaoM GyHkimu a” (mod N).

Jis HaxokaeHUS nepuoa PYHKIHMN CYIISCTBYET CAC YOI KBAHTOBBIN aJITOPUTM.

Paccmotpum nepuoanueckyto pyukuumro fx). O0nacts onpeacneHus U 001acTh 3HAYCHUN

sToit ynKimH — MHEONecTBa nenbix uncen, mpuuem 0 <x <2" =1 uw 0< f(x) <2 —1. Jaa

TOr0, 4TOOBI HAMTH MepHo 3TOU PYHKIMH, TPeOYETCS KBAHTOBBIA PETUCTP, COCTOSIINHN U3 1 + m
KBaHTOBBIX OUTOB. [IpHBEEM €ro B COCTOSHUE:
271

\/2—2‘)6 0)

Tenepb BEIMUCTHM OT HEro (YHKLHIO f TakK, YTOOBI Y HAC HONYIUIOCHh COCTOSHHE!
21

ﬁZIx f ()

Tenepp npoBeaeM U3MEPEHHE MMOCICIHUX 7 KBAHTOBBIX OHTOB, T.C. KBAHTOBBIX OHTOB, OT-
Hocsmuxcd K f{x). [Tocae Hero Hall KBAHTOBHIN PETHCTP NEPEHICT B COCTOSHHE!

2, |xu)

x:f(x)=u
Teneps npoBeaeM kBaHToBOE MpeobpazoBanne Dypbe (ANTOPUTM KOTOPOTO NPUBEICH HH-
JKE), B PE3YABTATE YCrO MBI IIOJYIUM COCTOSTHUE:

2"
26

TJIE ¢; PABHBI HYJIIO IIPH BCEX f, HE KPATHBIX 2 "/r. Ectu mepuoa » ve aenur 2", mpeobpasoBaHUe BbI-
ONHSACTCS HETOYHO, TPHUYCM OONMbIIAs AMILIHTYJA COCPEIOTOUCHA B6nH3H LCABIX 3HAUCHUH,
KpartHbix [2"/7].

Hameprm nmonydennoe coctosuue. Mamepenne ,Z[aCT YUCIIO V.

Ecnu neproa paBHAETCA CTENEHH JBOMKH, TO 4, — ] . A TIOCKOJIBKY B OOJIBIIIMHCTBE CITY-
YacB j U ¥ — B3AUMHO MPOCTHI, TO COKPAIICHNC ,Z[pO6I/I o AacT JIpoOb, 3HAMEHATETb KOTOPOH U €CTh

nepuof. B oOmem ciayuae mubo MpUACTCs MPOTHATH BECh AITOPHTM HECKOIBKO Pa3, MOKAa MbI HE
MOJYYHM MPABHIBHOC 3HAYCHHC MEPHOA (EMY COOTBETCTBYST MAKCHMAIbHAS aMILTHTYQ, a Clie-
JOBATCIbHO, MAKCUMAJIbHASI BEPOSTHOCTB), THOO BOCIOJIB30BATHCS W3BCCTHBIM M3 TCOPHU UHCEI
PA3IOKEHHEM B GECKOHEUHYO APOOH .

Ksanrosoe mpeodpaszosanue @ypee onpeaesiercs Tax:
om_y  2wicx

Ugrr (|¥)) = \/—Ze )

Kak mokazan I1. Illop, Takoe mpeoOpa3oBaHre MOXKHO MOCTPOUTD C HCHONb30BAHHEM TOJb-
ko m(m+1)/2 xBaHTOBBIX BeHTUICH ABYX THIOB. OUH U3 HUX MPEACTABISICT COO0MH rmpeodpasoBa-
HHE Aamapa, IPUMEHEHHOE K j-My KBaHTOBOMY Outy (06o3HaumM ero H)). Jlpyroi BeHTHIb pea-
AU3yeT ABYXOUTHOS NMPeoOpa30BaHUE BUAA!

11
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100 0
010 0
Se=lo 01 0
000 ¢

[Tpu 3TOM, KBaHTOBOEC TpeoGpazosanne Dypre MOKHO 3a1aTh CJ'IG,Z[YIOH.II/IM o6pa30M'

I I I I 1

H, S K SOm HKH .S _3’m_2Sm_3’m_le_ S oy H, Skt (1)
t=k+1

IMocne aToro mpeoOpazoBaHust CICAYET U3MCHUTD MOPSAOK OUTOB HA MPOTHUBOMONIOMKHBIH.

ITO MOXKHO cAesaTh THOO COOTBETCTBYIOIICH KBAHTOBOH CXEMOM, OO, €CIT cpa3y MOCIEe KBaH-

TOBOTrO MpeobpasoBanus Oypbe NPOHCXOAUT H3MEPEHHE, KIACCHIECKUM CIIOCOGOM.
y y 3
PaccMOTpEHHBIH KBAHTOBBIH anroput™ (aktopusarum uveet coxuocts ()(17) . B To xe
BpEMs JIy4IOMH KIACCHYCCKHH anroput™ (axropuzarimu — anro UTM DEIIETA YHUCIOBOTO MO
mmeer cnoxuocts O(exp(c(logn)’’(loglogn)'™)). rae c=; ? JIpyTHMH CTTOBAMH, ATTOPHTM

IMlopa nvmeeT MOTMHOMUANBHYIO CIIOJKHOCTD, a JYUIIHH KIACCHUIECKUI aIrOPUTM HMEET CBEPXIIO-
JUHOMUAIBHY IO CJIOKHOCTD.
Kpunmocmoiikocmo cucmemot Ino-I amans
Cucrema Inb-I'amans ocHOBaHA Ha TPYXHOCTH BBIUHCICHHS TUCKPETHOTO Iorapudma, T.c.

ecau g — 00pasyIoLIHi 3MEMEHT KOHESUHOM rpymmsl G, TO, 3Has d € G , HaI0 HaiTH 7 € G TaKOM,

-
yro d = g . Yame Bcero aTa cucTeMa NPUMEHSACTCS A7 TPYNIbI Z, U A TPYIIbl TOYEK 3JUTUII-
TUYECKON KPUBOM.

Cymecrsyer kxBanToBBIM anroput™ Illopa ams BRYMCIEHHMS AMUCKPETHOTrO Jorapudma.
IpuBeaem 31€Ck €r0 OPUTHHANBHYIO BEPCHIO, KOTOpas MpeIHa3HA4deHa sl TPYNmHl Z, (rae p —
MPOCTOE).

Crauana Haiiem ¢ — CTeneHb ABoiKH, utobn P < ¢ <2 p . Tlpusesem KBaHTOBHIH pe-

TUCTP B COCTOSIHHE .
p=2p=2

ab,g'x (modp)> (1)
a=0 b=0
[MpumeHNM TENEPD npeo6pa3013aHHe ®ypre K MEPBOM U BTOPOH YaCTsIM PETUCTPA, B Pe-
3YJIbTaTC UCro pCrucTp Hepeﬁ,Z[CT B COCTOSHUC:

g-1 g-1 2m(ac+bd)

ZZe c,d, g'x™" (modp)> 2
q(p =0 d=0
Teneps M3MEPSAEM COCTOHHE KBAHTOBOTO PETHCTPA. B pesynpTare n3MepeHus ¢ BEpOsIT-
HOCTBKO HC MCHCC M MBI HOJ'Iy‘H/IM CH d TAKHC, YTO!:
c 1 c 1
1 _d [ep=D—Adp-D], <L (modl) )
29 ¢q (p—Dg 2q

91 (3 {x}q — YHCIIO, VAOBICTBOPSIOMCC COOTHOIICHUAM {x}q = x(modq) Ha _% < { x}q < q.

12
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Jist Toro uToOBI MONMYUHUTh KAHAUAATA HA 7, HATO OKPYTJIHThH d 0 6mmkaiimero uucna,
q
(p—De—{(p-D¢},

q
AJITOPUTMA OLICHUBACTCS Kak O(n3). B 10 ke BpeMsa myummi KIACCHYECKUH alTOPUTM A JHC-

. CH0KHOCTBL 3TOrO

1
KPaTHOTO T 3aTeM Pa3feIuTh MO MOAYIO p—1 Ha
p—

KPETHOTO Jorapu(pMa HMeeT CBEPXIIOTHTHOMHATIBHY IO CIIOKHOCTb.
6
3aMEeTHM TaKoKe, UTO CYLIECTBYET BapuaHT anropurMa Llopa Ay rpyImsl TOUEK 3IUIHITH-

" " . 3
ueckou kpusoi Hax monem GF(p), oOnagarommii CI0KHOCTBIO 0(72 ), a TaKKe BBICKA3BIBACTCS

THIOTE33, YTO AHAJOTHYHBIN ANITOPHTM CYIIECTBYCT H I SJUTMOTHICCKUX KPUBBIX HAX APYTHMU
TOJISIMHL.

HecmoTtps Ha Gonbiue ycnexu, KOTOPBIX JOCTHINIA KPUNTOIOTHS, HEOOXOJUMO OTMETHTD,
YTO MOSBICHHUE ACHCTBYIOIINX 0OPa3loOB KBAHTOBBIX KOMIBIOTECPOB MPUBEACT K TOMY, YTO MHOTHE
KPHIOTOCHCTEMBI, TIPEXKAEC BCETO ACHMMETPHYHBIC, CTAHYT HECTOHKHUMHM, YTO NMPHUBEIACT K HEBO3-
MOKHOCTH HCIIONB30BAHNS ACUMMETPHYHBIX KPUITOCHCTEM H, CIICAOBATEIBHO, K HEBO3MOXHOCTU
0C30MacCHOr0 MPEAOCTABICHU MHOTHX VCIYT, B TOM YHCJIC WHTCPHET-OAHKUHTA M 3JICKTPOHHOU
toprosiu. [lepectanyT OBITH GE30MACHBIMU BICKTPOHHBIC TOANMCH U CXEMBI PACTIPEACTICHUS KITFO-
yeil. U3 aToro crmeayer, urto yxe ceduac HeoOXOAMMO pa3pabaThiBaTh HOBBIC ACHMMCTPHYHBIC
KPHITOAITOPHUTMBIL.

CHMMETpHYHBIC ATTOPUTMBI IIH(POBAHHS OCTAHYTCH CTOHKUMH, HO 3¢ {QCKTHBHAS JTHHA
KIIIOUa TAKUX aITOPHTMOB YMEHBIOUTCA B 2 paza. 10T 3 (eKT CneayeT VIUTHIBATE MPU MOCTPOC-
HUHU CUCTEM 00paloTKu WHGOPMAIIHH YIKE CeHUac.
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BOITPOCBHI 3AIIIUTHI HH®OPMAIIHH B CETH
HA XotHe, A.B. Kusum
Besonacnocmos nepeoaqu unpopmayuu 6 cemu 2615emesi OOHOU U3 GANHCHBIX 3A0aAY CO8pe-
MeHHOU u 0yoyueil uH@opMayuoHHoil mexHoiosuy. B cmamve asmopwl npeoioxcuiu memoo
wu@posanus OaHHBIX, Cnocob nepedauu Myrvmumeoud-unopmayur 6 cemu ¢ obecneyeHuem

0e30NACHOCMU, d MAKHCE ANeOPUMM NOBBIULEHUS HAOEHCHOCHU 00MEHA UHPOPMAYUET.

B cBsa3u ¢ Bce BospacrarommM BausHueM MHTepHeTa mpodnema 3ammTel HHQOPMALIUH C
KaXIBIM TOJOM CTAHOBHTCS akTyanbHee. Bompocammu 3amuTbl MHGOPMALWHU SBIFOTCA. HPEIOT-
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