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Beryn

Ha nanuit MoMeHT B YKpaiHi HaJ3BHUalHO HMIMPOKO BUKOPUCTOBYIOTHCS TaKi €JIEKTPOHHI J10-
BipYl MOCIYTH SK €NEKTPOHHUU HMUQPPOBHM MIANMUC, €ISKTPOHHA MevyaTKa Ta MiTka vacy. CyTTeBe
MicIie Ui peatizallii eJeKTPOHHUX JOBIpYMX MOCTYTr B YKpaiHi 3aiiMae acHMETpUYHA KPHUIITOTpa-
¢bis Ta kpunrorpadis Ha eTNTUYHUX KPUBHX fK 11 CKJIaJ0Ba, IPOTE MIBUAKHI PO3BUTOK KBAHTOBHX
TEXHOJIOTIH Ta iCHyBaHHs KBaHTOBOTO ayroputmy Illopa [1], o 3xaren Bupimmtu mpodiaemu (hak-
TOpHU3allii Ta PO3B'SI3aHHS JAUCKPETHOTO JIOTapU(MIYHOTO PIBHSHHS 13 MOJIHOMIATBHOIO CKJIaIHiC-
TIO, MOKE€ CTBOPUTHU CHUTYAIIil0, KOJIM Cy4acHI aCUMETPHUYHI KPUNTOCUCTEMH MOXKYTh OYTH CKOMII-
pOMeTOBaHi.

OaHuM 13 NUISXiB BUPIMIEHHS JaHOI MpoOJieMu € 30UIBIIeHHS] PO3MIpiB 3arajJbHOCHCTEMHUX
napaMeTpiB KpUIITONEPETBOPEHb. 3BUYANHO, Take 30UIbLIEHHS HE OACTh MiABUIICHHS CTIMKOCTI
MPOTH KBAaHTOBOTO KPUIITOAHATI3Y, MPOTE JIJIsl IPOBECHHS TAKOTO aHAIi3y HEOOXiTHUI KBAaHTOBUI
KOMIT'IOTEp 3 BEIHMKOIO KUIBKICTIO KYyOITiB, a, SIK MOKa3ye aHami3 [2], MepCreKTUBa MOSBU TaKOTO
KoMIT'IoTepa B HailOmmkdi 5 — 10 pokiB HeMoxmBa. Takoxk MepCreKTUBHUM HAIPSIMKOM IPOTHU/IIT €
JOCTIPKEHHSI TOCTKBAHTOBUX KPHUIITOCUCTEM [3].

Takox BpaxoBYIOUH Te, II0 B YKpaiHi Oyiu NpUHHATI HOBI HallIOHAJIbHI CTAaHJAPTH CUMETPH-
yHOTO mM(ppyBaHHs Ta renr-GyHKuii [4] 3 po3mipamu O6J0Ky MOBITOMIICHHS (BUXOTy Tei-()yHKIIIT)
Ta KJroya 710 512 O1TiB, TO ISl TOCATHEHHS OJHAKOBOTO PiBHS O€3MEKU NMPH BUKOPUCTAHHI CUCTEMHU
TUNy "eNeKTPOHHUNA KOHBEPT" HE0OX1IHO BUKOPHCTAHHS aCUMETPUYHUX KPUIITOIIEPETBOPEHb (ere-
KTPOHHOTO LIM(POBOTro MIAMKCY Ta HAMPABIEHOIO MK(PYBAHHS) 3 PO3MipaMu 3arajibHHUX MapameT-
piB He MeHme 1024 GitiB. HamionansHuit cTaHgapTt enekTpoHHoro uudposoro mignucy (ACTY
4145-2002) mae 3araJbHOCUCTEMHI IapaMeTpH 3 po3Mmipamu a0 431 6ita. Tomy 3aiauya reHepyBaH-
HSl 3araJbHOCUCTEMHHMX MapaMeTpiB BelauKux po3MmipiB (1024 6ita Ta Ouibllie) € aKTyalbHOIO.
B uminomy 3ajmadya reHepyBaHHS 3arajlbHOCUCTEMHHUX IapaMeTpiB 3BOJUTHCS [0 CKJIAJHOIO,
3 TOYKU 30py OOUHCIICHb, 3aBAaHHS — OOYMCIICHHS KIJTLKOCTI TOYOK Ha €NTUYHINA KPUBIil.

1. Anaji3z MeToiB 004N C/IEHHS KUILKOCTI TOYOK HA eJTiNTHYHii KPpUBii

B cranmapti ISO/IEC 15946-5:2009 [5], mo omnucye MeTOau TeHepyBaHHS 3arajbHOCHCTEM-
HUX TIapaMeTpiB IS eNINTUYHUX KPUBHUX, BU3HAYCHI HANPSMKU T€HEPYBAaHHS 3aralbHOCHCTEMHUX
napameTpis:

1.T'enepyBaHHs eNiNTUYHOI KPUBOi, 32CTOCOBYIOUHU AJITOPUTMHU OOUUCIICHHS MTOPAIKY
(TIceB10-) BUIAIKOBOI SIIIITUYHOT KPHBOT;

2.I'eHepyBaHHs €NINTUYHOI KPUBOT, 32CTOCOBYIOYM METO KOMIUIEKCHOTO MHOYKEHHS;

3.I'eHepyBaHHS eNINTUYHOI KPUBOT, iIIMAIOYH ETINTHYHY KPUBY, BU3ZHAYCHY HAJl MAIAM
CKIHYEHHUM II0JIEM, JIO JOCUTH BEITHMKOTO TIOJISL.

CyTb nepiuoro HanpsIMKY IMOJIATa€ y BUTOTOBJIEHHI HA0OpY 3arajlbHUX MapaMeTpiB eTiNTHYHOI
KpHUBOI HaJ| 1oJieM, BUOMpParouu (IICEB0-)BUMAAKOBO 3 €IINTUYHUX KPUBUX BIAMOBIHOTO MOPSJIKY
pa3oM 3 JOCTaTHBOIO KINBKICTIO iH(pOpMaLii I mepeBipky, 10 KpuBa Oyna JIiiCHO BUOpaHa ICceB-
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JOBUIAAKOBO. J[pyruii HampsiMOK reHepye 3arajlbHOCHCTEMHI MapaMeTpu eNINTUYHOI KpUBOi F
Haja nojeMm F(P) BIAMOBIZHO 10 33a7aHOl KUTBKOCTI pamioHanbHHX To4oK N . Tperili HampsMok

reHepye 3arajbHOCHCTEMHI HmapaMeTpu eiinTudHoi kpusoi E man momem F(p™), mimilimaroun

kpuBy E Han monem F(p)[5].

Tperiii HanPSAMOK € YHIBEpCAIBHUM 1 MOKE 3aCTOCOBYBATHUCH JUIS TOJICH 3 PI3HUMH XapaKTe-
puctukamu. [Ipu BUKOpHcTaHHI IFOTO HANPSAMKY JUIA TeHEPYBaHHS 3arajbHUX IapaMeTpiB B TPy
TOYOK CNINTUYHUX KPUBUX MOXXYTh BUKOPUCTOBYBATUCS |-aduuni Ta p-aouuni meromu. L-aduumi
METOAM OOYMCIICHHS KUTBKOCTI TOYOK Ha eNINTHYHIN KpUBIH MOXYThb BHKOPUCTOBYBATHUCS IS
CKIHUCHHX TOJIEH Oy/b-SIKUX XapaKTEPHUCTHK, IPOTE BOHU SK MMPABUIIO 3aCTOCOBYETHCS JUIA 00UHC-
JICHHAY KUIBKOCTI TOYOK B TPYIi TOYOK ENINTHYHUX KPUBUX HAJ BEIMKHUMU HPOCTUMH TOJS-
mu F(p). s eninTHUHUX KPUBUX HAJ| CKIHUEHHMH HOJISIMHU MaJIUX XapaKTEPHCTHK BUKOPHCTOBY-

I0TbCS P-a0uuHi aITOPUTMH.

Hexail E eninTudna KpuBa 3a1aHa PIBHAHHAM Y2 + Xy = X° + ag 3 enemeHTOM g Hax Fq 3 -
insapianmom J(E) = a6‘1 ta =p". Kinskicts Touox #E (Fq) 3amoBONBHAE CHIBBIHOLICHHS
#E(Fq)=q+1-t, ne t — cnix ennomopdismy @pobdeniyca F:E — E: (X y) - (x%,y%). 3a Teo-

pemoro Xace [7] oTpumaemo |t| <2,/q, Tomy nocrarabo odunciautu t mod B, ne B > 4\/6 .

Cxy¢ omucaB mepmuil MONIHOMIaNBHUA ANTOPUTM JJIsi OOYMCIICHHS , BHUKOPHUCTOBYIOUH

3u+2

I-aouunuu minxin. Yacosa cxmagauicts anroputmy Cxyda O((logq) ) Ta mpocTopoBa CKJal-

nicte O((log q)3). B nopanpmomy 1eit anroputM ctaB ocHOBOo anroputma SEA, mo mae 006-

2“’LZ) ta npocropoBy ckiaganicte O((log q)z). JeranbHuii

yucaoBaibHy ckiaanicts O((log q)
OTHC MOYKHA 3HANTH Yy [6].

Y 1999 poui T. Cato 3anpornoHyBaB iHIIMIA MiAX1] 0OYUCICHHS KIJTbKOCTI TOYOK Ha ENINTHY-
HIl KpuWBii, Mo 0a3zyBaBcs Ha P-aduynux duciax. OCHOBHA ifesl JAHOTO METOJy IoJisiraia B -

HATTI KpUBOi Ta eHaoMopdizmy DpobeHiyca N0 P-aduuno2o KiibLid Ta BIJHOBIIEHHS 3HAUYECHHS
ciiny ®poebniyca t mod pN (me pN > 4\/a ) 3 IaHuX, sKi OTpuMaHi micast miaHATTa. [ligHaTTs
BUKOHYETHCS MOCIIIOBHUM I THSTTAM J-iHéapianmis, KOe(ilieHTIB KPUBOI Pa3oM 3 MiJHSITTSIM ITiJi-
rpyn |-kpyminna 3 momepeaHiM OOYMCIEHHSIM LUKIY KPUBHX Ta j-ineapianmie J; [7]. IHmmit
METO/, SIKUM JyXke ToB's3aHui 3 MetogoM Cato, 6a3yeThCsi Ha apu(PMETHKO-TEOMETPUIHOMY METO-
ni (AGM), 6yB 3anpononoBanuii Mectpe [8] Ta peanizoBanuit Xap:mi. Xapii TakoX MOKa3as, L0
JaHWM MeToa Moxke OyTH Haa3BUYaiiHO edekTuBHUM. OOuncIIOBaIbHA CKIATHICTH MeToga AGM,
1o OyB 3amporioHoBaHui MecTpe, He Biapi3HsIeTbCs Biag MeToaa CaTo, mpoTe Ma€e MEHIIY POCTO-
poBy ckiagHicTh. [IpocTopoBa Ta 004YHMCIIOBANIbHA CKIAJHICTh BITOMUX P-a0uyHuX aNroOpUTMIB Ha-
BeneHa y Tabm. 1.

MHOKeHHS IBOX IIJIMX YHCEN, IO CKIAaAaloThCa 3 N OIT, 3a1MCHEHO 3a0(n” ) orepariiii, jae
4 — 11e KOHCTaHTa, sKa BU3HAUa€ yac BUKOHAHHS MHOXKEHHS JABOX M OITOBMX IUJIMX YHCEN 3 4aco-

BOIO CKJIQJHICTIO O(m“ ) Tak, 1 KITacCHYHUX AITOPUTMIB MHOXKEHHSI 3HAUCHHS 4 = 2 JJIA TIBUJI-
xoro anroputmy Kapamny6u [9] x#=Ilog, 3.

Crin 3a3HaYUTH, 10 KOXKHHUM 3 HaBEJICHUX METOJIB 3HAXOIMUTH JIMIIE MOPSAJOK KPUBOI Ta HE
BIJIMOBIJA€ Ha 3allUTaHHS MOXJIMBOCTI II BUKOPUCTAaHHS B KpUNTOrpadiuHuX mnepeTBopeHHsIX. Bu-
XOJSIYM 3 LIbOTO, MICHsI OOUMCIIEHHS MOPSIKY KPUBOi HEOOXITHO 3’siCyBaTH NMPHIATHICTH ii 10 3a-
CTOCYBaHHS B Kpuntorpadiunux cucremax. Bubpatu kpurepii, ki 103BOJIIIOTh OOMPATH ENINTUYHI
KpUBI JUIsl TOOY/I0BY 3araJIbHOCUCTEMHHX MapaMeTpiB HEOOX1THOTO PiBHS CTIHKOCTI.
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Tabmums 1

Mpissie astopa (assa verony) T b | corammiers | cummmon
Caro (Satoh) p>5 o(n**) o(n®)
Cx'epna (Skjernaa) p=2 O(n3+“) O(n3)
Fonass_ oy oo PR oo | ot
Bepxkaytepen (Vercauteren) BCI D o(n**) O(n?)
Mectpe (Mestre, AGM) p=23 O(n3+”) O(nz)
Kapxs (Carls) Bcip, p=3 o(n%*) O(n?)
Koxens (Kohel) p<ll O(n3+,u) O(nz)
(sjg% — Ck'epua — Taryui (Satoh — Skjernaa — Taguchi, BCi P o(n 2,5+#) o(n 2)
Kim Ta i (Kim) aci p o254y om?)
Tayzpi (Gaudry) p=2 O(n%>#) o(n?)
Mencen (Madsen) Bci P O(n2'5+”) o(n 2)
Jlepc'ep — JlroGuu (Lercier — Lubicz) BCi P O(n%*) o(n?)
Xapui (Harley) BCi O(n2+'”) O(nz)

2. AprpMeTHKO-TeOMEeTPUYHHH MeTO0/ 004N CIeHHSA KIJIbKOCTI TOYOK

Oo6uncneHss Oyab-IKOT0o P-a0uuHO020 METOLY BUKOHYETHCS Y TaKi €Taru:

1.1ligaaTTa nukiy i30riHei Ta KoedilieHTiB KPUBOT;

2.1IpoBenieHHSI HOpMYBaHHS KOE(illi€HTIB;

3.06uucnenns cuiny engomopdizmy dpobeniyca, Ha 0a3i SIKOr0O BHU3HAYAETHCA MOPSAOK
KpUBOI.

Hns Bukopuctanusa merony AGM HeoOxinHa kpuBa E , 3a/1aHa PiBHSIHHSIM y2 + Xy = X3 + ag

.. . . -1 :

3 eneMeHTOM ag Han Fy 3 j-ineapianmom j(E)=ag ~. HeoOXinHO MO3HAYMTH, IO ENEMEHT Ag €
JIOBUIBHUM CIICMEHTOM 3 Z  , 110 3MCHILEHHIT 10 8g 3a MOAYJIeM 2. Jlaii OTpUMaEMO PeKypCUBHY

opmyity, 110 1aCTH HAM LIIKOM BipHY mOCHif0BHICTb (Aj, Bj) enementis 3 Z;:

AO:1+8a6, Bo :l,
A +B, @)
Ai+1=%’ Bi.1 =vA +B;i,

7ie KBaJlpaTHUI KOpiHb BUOMPAETHCS TaK, 110 OyTH KOHTrpyeHTHUM 10 1 mo moxymto 4. Takum uu-
HOM Yy po00Ti [7] moka3aHo, 110 SKIIO KBapaTHUI KOPiHb OJIMH pa3 OyB 3a/laHUil KOHTPYEHTHHUM JI0
1 mo moxyo 4, To s nponopuist Oyae 30epiratucs Ha kpoui 1 +1.

[MocninosHicte (A;, B;) HasuBaerbcst AGM-NOCTiIOBHICTIO i i1 MO’KHA TIPHBECTH JI0 MOCIIIO-
BHOCTI eNinTu4Hoi kpuBoi E Bupazom y2 = X(X—Aiz)(X—Biz). [Toznaunmo sIK J; j-ineapianm
eNinTHYHOoi KpuBoi E .

Hobpe Bimomo, mo AGM moB'si3aHmil 3 130TTHE3UCOM CTEMNEHI 2 MK eJNTUYHUMU KPUBHMHU.
Lleit kpok ae Ha 3B'A30K 3 KAHOHIYHUM M1AHOMOM y HACTYIHINA TEOpEMI.

Teopema 1. Hexaii j; Oyxe j-insapianmom enintudnoi kpuBoi E mop'szanmit 3 AGM nocii-

noBHicTIO. TO/1 MOCHITOBHICTD |; TMiATBEPIKYE:
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jo =ag> mod2,

. .2
Jisa = Ji mod?2, )
ji = ji mod 22,

[lepiie TBep/kKeHHS TOKa3ye, o E i3oMopdHa 31 crogyd4eHHM HigOMOM 3 TOYaTKOBOIO
elNTUYHOI KpuBo0 E mo monmymo 2. Jlpyre — cTBepaxkye, 1O BCl elNTHYHI KpuBl E; Takox

3MEHIIYIOTBCS 32 MOJYJIEM 2 JI0 CHOJy4eHb KpuBoi E (3 TouHicTiO A0 13omopdizmy). Tpete €
ocHOBHOIO AGM anroputmy: 1ie 03Hauae, 1o, Koiu BiaOyBaeTbes migiiom mo AGM-mociiIoBHOCTI,
MU Bce OrpK4e 1 Oyrkue HaOIMKaeEMOCh 10 KAHOHIYHOTO ITiIHOMY.

Lle mae mpocTuil aropuT™ Il OOYHCICHHS KAaHOHIYHOTO miaiomy. [lounHaroum 3 moyaTko-
BUX 3HaueHb (Ag, By), MH 3acTOCOBYEMO peKypcUBHY (GOpMYIy ISl OOYHCICHHS IOCIIIOBHUX

3HaueHb (A, B;). Ilicins K KpokiB, MU MOXEMO OOYUCIHTH |-iHEapianm acOUiHOBaHOI KPHUBOI,
OJIM3BKHI 10 KAHOHIYHOTO MifgiioMy criosiydeHoi E migHsATOI 10 TOYHOCTI 2k [7].

3B's130K 1i€l Teopemu 3i crigom dpobeniyca nae epekTUBHUI METO IS MIAPAaXyHKY KiIbKO-
CT1 TOYOK eminTHYHO1 KpruBoi E .

Teopema 2. Hexaii 1 >0 Ta Hexaii C; Oyzne Normzq 1z, (%) , TOML:

c; +q/c; =Tr(E)mod 2"+, 3)

AGM  anroput™  CKIQHAa€TbCs 3  HACTYMHUX YACTHH: CIIOYATKy  OOYHCITIOETHCS
AGM-nocaigoBHICTh 3 TOCTATHBOIO KUTBKICTIO KPOKIiB, a Jai i1e 0OYHCICHHS] HOPMH, IO JIA€ CITiJT
MIOYATKOBOT KPHUBOI 3 JISSIKOIO TOYHICTIO, SIKA JIOPIBHIOE YHCITY KPOKIB IUTIOC KOHCTaHTa. Ha mepmmit
HOIJIS], 3[Aa€ThCs, IO MM HOBHHHI ITOYMHATU 3 BENUKOi TouHOCTI it AgTa By, Tomy mo mu

OTPUMYEMO Bce MEHIIe i MeHIe 3Hauymi nudpu y A;ta B;, Koy B TOH e yac j; crae 6mmxye 10

KaHOHIYHOTO migiiomy. L{s mpoGiema Moxe OyTH BHpIlIeHA IIJISIXOM JOJAaBaHHS JOBIILHOTO IIyMY
no A;ta B; mepen omnepariieto, sika "MOHNKYE" TOYHICTD, IK KBaAPATHUI KOPiHb 200 JiIEHHS Ha 2.

Hwuxdye HaBeqeHO KPOKHM BUKOHAHHS apU()METHKO-T€OMETPHUYHOTO METOMY Ui MiApaxyHKY
KUTBKOCTI TOYOK Ha eMINTHYHIA KPUBIH E(de ), mo OyB 3anpornonoBanuii Mectpe [8].

Bxio : Eninmuuna kpusa E y2 +Xy = x>

+C Hao de
Buxio : Kinvxicme mouok kpusoi E(F,q)
1.N«[d/2]+3

2.a<1land b <« (1+8c)mod 2*

3. fori=5to N do

4. (a,b) < ((a+b)/2,+/ab) mod 2’
S5.a5 «a

6. fori=0tod-1do

7. (a,b) « ((a+b)/2,+/ab) mod 2N
2N—l

(4)

8.t«-ag/amod
9.if t? >29*2 thent -t 2N

10. return 2d +1-t
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Jpyruii UK 004YrCIIeHb, [0 MOYUHAETHCS Ha 6 KPOIll, MOYKHA 3aMiHUTH Ha 00YMCIICHHS
oJIHi€1 apu(PMETHKO -TeOMETPUYIHOI iTepallii Ta 00unciaeHHs: HOpMH. ToOTO

t=Ng_ /o, (3 /2;) (mod 2Ny, (5)

Jis o0unciIeHHsT HOPMU MO>KHA BUKOPUCTATH JIEKiJbKa alrOPUTMIB: aHAIITUYHUHN (3arporo-
HoHoBaHui Caro, Ck'epHoro Ta Tarydi), a TaKOXK METOJI HAa OCHOBI pe3ynbTaHTa. [ o0urcCIIeHHs
pe3ynbranTa OyJno 3amporOHOBAaHO BUKOPWUCTATH MIBUIKUN alrOPUTM OOYHUCIICHHS HaWOUIBIIOTO
CHIJIBHOTO AUIBHHKA, SIKHI MoKka3aB MoeHK [6].

VY [7] Taynpi 3ampononysaB 3aminntd AGM-mnocninosHicte (A, Bj), mo € ABO3MIHHOO

(AGM bivariate) na ogao3minny (AGM univariate). To6To Mo)KHa B3SITH OJHY 3MiHY i BU3HAYUTH
1l HACTYITHUM YHMHOM:

A
ﬁ’i = B—I . (6)

BiamoBiHi eMinTHYHI KPUBI MalOTh BUpa3 y2 =x(X-D(x— ﬂiz) . 3 Bupasy (5) MokHa MMOKa-
3aTH, O Aj,1; 00YHCITIOETHCS HACTYITHUM YHHOM:
1+ ﬂi

2\ 4
Opno3minanit AGM anroputM oOUMCICHHS KUTBKOCTI TOUYOK Ha ENINTUYHIN KpUBIH 3 3ami-
HOIO JIPYroro MUKITy OOYHCIICHh Ha OOYMCIICHHS HOPMU Ma€ HACTYITHI KPOKH:

(7)

li+1 =

Bxio : Eninmuuna kpusa E y2 + Xy = x3 + € nao de
Buxio : Kinbkicmbs mouox kpueoi E(de )

1L.N«[d/2]+3

2.2« (1+8c)mod 2*
3. fori=5to N do (8)

4. 1 <—(1+—/1) mod 2'

22

5.t= Norm(ﬁ) mod 2Nt
1+4

6.if t2>29"2 thent «t— 2N
7.return 29 +1—t

3anpononoBana mMoaudikamiss AGM merony, TOOTO mepexif BiJl 1BOX 3MIHHHMX /10 OJHIET, HE
MOBHHHA 3MEHIINTH OOYHMCIIOBATBHY CKJIAIHICTh YaCTHHH MiAHOMY, IPOTE€ B JAHOMY BHITAJKy €
HE3HAYHUI BUTpalll y IPOCTOPOBiH ckiaaHocTi. Jlana monugikauia Oyna 3amponoHoBaHa ["ayapi
s epexony A0 moaudikoBanoro meroay SST (MSST), mio siBiste co6010 MoAMDIKaIliF0 METOTY
AGM Ta SST [7]. Hocnimxenns merony MSST € HacTymHUM KPOKOM JIOCTiIKEHb, MOB'SI3aHUX 3
epeKTUBHIMH MeToAaMu (HOpPMyBaHHS 3arajlHOCUCTEMHHUX ITapaMeTpiB JJIsl KPHUITOCHCTEM Ha
eJIINTHYHUX KPUBHUX, B TOMY YHCII JJIs HalioHaimbHoro cranaapty JCTY 4145-2002.

3.AHaJi3 00YHCII0BATBHOI CKJIATHOCTI apu(PMETHKO-TeOMEeTPHIHOT0 METOTY

Jns nocmiJkeHHs apu(METHKO-TeOMETPUYHOTO METONy OOYMCIIEHHS KIJIBKOCTI TOYOK Ha
eNNTHYHIN KpHUBii 0y10 po3po0iieHo mporpaMHuii 3acid MoBor0 C++ 3 BUKOpHCTaHHIM 0i0i0TeKH
NTL Ta gmp. JocniakeHHs 040 Yacy BUKOHAHHS aIrOPUTMY IPOBOIAMIIUCS Ha Mporpami, mo 0y-
Jla CKOMITILOBaHA 3 BUKOPUCTaHHIM QCC 4.84 Ha omnepariiitauit cucremi Ubuntu 14.04 ta nporecopi
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Intrel Core i5-2300. Tak six Bci onepaiii 11t AGM anropurMy BUKOHYIOThCS TIOCHIIOBHO, TO PO3-
MapajieIuTH BUKOHAHHS aJTOPUTMY HEMOXUIMBO 1 KUIBKICTBH siIEp y MPOIEcOpl 4ac BUKOHAHHS
ITOPUTMY HE 3MiHSTb.

VY T1abn. 2 HaBeneHO 4yac oOuMciaeHHs ¢a3u MigidoMy Ta HOpMHU IS pi3HuUX BapianTiB AGM
METOAY (IBO3MIHHOTO Ta OJJTHO3MIHHOTO).

Tabnunsg 2
Creninb Daza migiiomy OO6uncneHHs HOpMU
PO3IIHPECHHS AGM bivariate AGM univariate JlomaTkoBHil LMK OO0uucaeHHS
oy d, 6im (nBO3MIHHHH), C (oTHO3MIHHHH), ¢ 3a Mectpe, ¢ pe3yabTaHTa, ¢

7 0,001038 0,000938 0,002122 0,0009

23 0,015002 0,01483 0,041987 0,002081

79 0,247437 0,255037 0,65108 0,033835
107 0,527144 0,507134 1,29144 0,078065
173 1,88726 1,92282 5,17245 0,349419
199 2,58677 2,59791 6,62534 0,508944
257 2,59583 2,59573 8,03255 1,24161
307 4,55193 4,57529 13,7089 2,09486
383 7,19335 7,2112 21,6217 4,45025
433 9,29693 9,30088 27,6736 6,2283
503 12,7932 12,7955 37,9071 10,1295
601 26,8153 26,6644 86,1802 19,2975
709 37,9417 37,5102 123,696 35,9172
787 47,648 47,8452 152,693 55,7415
827 52,9663 53,0276 171,616 68,2506
929 67,0609 67,0016 218,492 103,512
1021 82,083 81,5745 281,817 156,275
1049 131,367 131,111 458,253 169,589

3a pe3ynpTaTaMu aHamizy TaOJ. 2 MOKHA CTBEPUKYBATH, IO PI3HHULA I (a3u migioMy ams
JBO3MIHHOTO Ta OAHO3MIHHOTO anroputMy AGM He crocTepiraeTbesi, MPOTe PI3HULIA ISl PI3HUX
QITOPUTMIB OOYMCIIEHHS HOPMH CIOCTEpPIraeThes. Bumbll neTanbHO I pI3HUI IOKa3aHa Ha
PHUCYHKY.

500

== AGM 3 UMKIOM OBUYNCIEHHA HOPMMH AGM 3 06YMCNIeHHAM HOPMMW H3 OCHOBI pe3yfbTaHTa

450 f
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[:*]
%)
(=]

569
599
619
653
683
727
757
797
827
859
887
937
971
1009
1033

I'padik 3anexHOCTI Yacy 0OYUCICHHS HOPMU
BiJI pO3MipiB PO3IIUPEHHS TOJIS JJISl PI3HUX aJITOPUTMIB

56 ISSN 0485-8972 Paouomexuuxa. 2015. Buin. 181



3aranpHUil yac OOYHMCICHHS KUIBKOCTI TOYOK Ha eNINTHYHIM KpuBid 3 po3mipom 1031 GiT,
caMe TaKuW pO3MIp CTNTUYHUX KPUBUX HEOOXIMHMM IS HAJBHUCOKOTO PiBHS cTiikocTi (512 Oir
Ui cUMeTpudHOoro mmdpy), s ogHo3MiHHOr0O AGM anroputMmy 3 OOYUCIICHHSM HOPMHU uepe3
pe3yIbTaHT cKiangae mpubauszHo 285 C. [l Toro mob 1ocsarayTyd KpuntorpadgigHoi CTiKOCTI 3ara-
JTHPHOCHCTEMHUX IMapaMeTpiB BU3HAUEHO TMEBHUN PsJ YMOB, i SKIIO 3HAYEHHS TOPSIAKY KpPUBOI
(KITBKOCTI TOYOK) HE 33JJ0BOJIBHSIE X04a O OJHIET 3 IUX YMOB, TO TaKe 3HAYCHHS HE MOXJIMBE JIJIs
BUKOPUCTaHHSA y KPHUITOCUCTEMAax ISl JOCATHEHHS 3a3HA4YEHOro PiBHs cTiiikocTi. Skmo xoua 6
OJTHA YyMOBa HE BHUKOHAaHA, TEPEXOMATh JIO HACTYIHOI KPHBOI Il BHKOHAHHS IEPEBIPKU YCiX
BHMOT.

Bucuosxku

TakuM 4YWHOM, Ha JAaHUH MOMEHT ICHYIOTH 3arpo3u Ui acUMETpU4HOi Kpumrorpadii, ski
noB's13aHi 3 kBaHTOBUM anroputmoM Illopa ta ['poBepa. [[ist miABHUILIEHHS CTIHKOCTI Cy4acHUX acH-
METPUYHUX AJITOPUTMIB Ha 0a3i eNNTHYHUX KPUBUX MOYKHA 30UIBIINTH po3Mip 6a30B01 Touku. [{ns
[OTO MOXKYTh BUKOPUCTOBYBATHUCS €(pEKTUBHI METOAU MMOOYA0BU 3aralbHOCUCTEMHUX MapaMeTpiB,
HaNpUKIa1 apupMETUKO-TEOMETPUYHHII METO Ta Horo Moaudikarii.

byno po3pobneno nporpamuy monens AGM meTony Ta mpoBeneHO aHalli3 O0YHCIIOBAIBEHOL
ckiamHocTi opuriHansHoro AGM mMertony (3anponornoBaHoro Mectpe) Ta onHi€l 3 ioro Moaudika-
uii (3ampomnonoBanoi ["ayapi), a Takox JeKiibka BapiaHTiB oOuucieHHsS Hopmu. s moOymoBu
e(EeKTUBHHUX aJTOPUTMIB I€HEPYBaHHS 3araJlbHOCHCTEMHHX IapaMeTpiB Ui eNNTHYHUX KPHUBHX
mpolec BUOOPY alropuTMiB HOPMYBAHHS € BAXKIUBHUM. SIKIIO KPOK MIAHATTSA €IINTUYHUX KPUBUX
HEMOXIIMBO PO3NApPAICIUTH MIPH HOT0 OOYHCIICHHI, TOMY IO TaHUI KPOK € PEKYPCHBHHUM, TO KPOK
HOPMYBaHHS MOYKHA pO3MapaIeUuTy IPU BUOOPI BiAMOBIAHOTO AITOPUTMY HOPMYBaHHSI.

Ha nanuit MOMEHT HalOLIbII PE3yIbTaTUBHUM Oy/1e BUKOPUCTAHHS METOLy Xapii AJsi o0uunc-
JICHHS TOPSAAKY KPHBOI, SKUH SBJsiE cO00I0 MOCTYyNoBY eBodtonio Metony SST ta AGM. Ilepiia
moaudikaris SST meroxy Oyna 3amporonoBana ['aypi [7] 1 € HACTYITHUM HaIIUM 00'€KTOM JIOCITi-
JDKEHHS Y TOOY/I0BI CUIIbHUX KpUNITOTpadidyHUX MapaMeTpiB Ui eNINTUYHUX KPUBUX HAJIBUCOKOTO
PiBHS CTIHKOCTI.

Cnucok Jgireparypu: 1. Shor, P. W. Polynomial-Time Algorithms for Prime Factorization and Discrete
Logarithms on a Quantum Computer / P. W. Shor //SIAM J. Comput. — 1997. — 26 (5). — pp. 1484-1500.
2. I'anzs, P.C. AHali3 MOXIIMBOCTEH KBAaHTOBUX KOMIT FOTEPIB Ta KBAHTOBUX OOUMCIICHB JIJIS KPUIITOAHAIII3Y
cysacHux kpunrocucrteM / P.C.Jlanzs, O.LTopbenko // Bocrouno-EBpomelickuii XypHan mHeperoBHX
texnonorud. —2014. — T. 6, Nel(67). — 8-15 c. 3. Topbenko, FO.I. Anani3z msixiB po3BUTKY Kpunrorpadii
micys mosiBM KBaHToBHX komit totepiB / [an3s P.C., [opOenko 10.1. / Bichuk HailioHanpbHOTO yHIBEpCUTETY
“JIpBiBChKa momiTexHika”: “Komm totepHi cuctemu ta mepexi”. — 2014. — Ne 806. — C. 40-48. 4. Oliynykoyv,
R. (2015). A New Encryption Standard of Ukraine: The Kalyna Block Cipher. Mode of access:
http://eprint.iacr.org/2015/650.pdf. 5. ISO/IEC 15946-5:2009. Information technology — Security techniques
— Cryptographic techniques based on elliptic curves — Part 5: Elliptic curve generation. 2014-04-10 — CH-
1211 Geneva 20. — 2009 — 31 p. 6. Cohen, H. Elliptic and Hyperelliptic Curve Cryptography: handbook /
H. Cohen, G. Frey — NW.: Chapman & Hall/CRC, 2006. — 807 p. 7. Gaudry, P. A comparison and a
combination of SST and AGM algorithms for counting points of elliptic curves in characteristic 2 / P. Gaudry
/I ASIACRYPT 2002. 8th International Conference on the Theory and Application of Cryptology and
Information Security Queenstown — New Zealand: Springer, 2002 — P.311-327. 8. Mestre, J. F. AGM pour le
genre 1 et 2. /J. F. Mestre // Lettre a Gaudry et Harley — December 2000. 9. Miller, V. Uses of elliptic curves
in cryptography Advances in Cryptology Proceedings of Crypto Lecture Notes in Computer Science / Miller
V. Springer — Verlag New—York, 1986 — P. 417-426.

XapxiecbKuti HAYIOHATLHULL
YHigepcumem padioeneKmpoHiKu Haoitiuwna oo peoxonezii 15.04.2015

ISSN 0485-8972 Paouomexnuka. 2015. Bein. 181 57


http://eprint.iacr.org/2015/650.pdf

