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8933w0wos bamgdom ©s 3oModom, K s00b gobomgdo s K 30 3083msbodemmo asbomgdos,
Gmdgdog sbg3ge 9Om0s6gdo Fggzerowos bmrgdom s 3oModom, 85806 sEamGomIoLsmzol

BsBsOoosbos 3ommds E = fi (M) = E-= fR (M) b 00sb 60dbsgl, MMD sLgoo AoLOMgdgdO-

Bsg0L doeolidogmo 99@g30L d9dmbggzedo LsFomms 50% -00 Bogawgdo Bg@zol pobbm®Eogmgds,
M0 5351 DES-0b 9mfobssmdgagbo sgbogdgb, dsgeMad gl bobsdwzowgdo 6odbsgl, Hemd LoFomm
0g69%s 2% 23905Mhg30L  boggwo®  “dbmErme” 2% 23905MBg30L  BoGoMgds, sdoFGMI gl BodEHmMo
Q0O 56 Imddggdl sEaMmM0mIol 3ggamdsbY.

MMM LsobEHIMum 50dmBbs DES-0ol ol m30Lgds, MmId dobo gobomgdgdol LodMogwryg o6
J4060L xamx3L, 5699, g 09396 XgO JOMO JoLEWIGI0®M STOFMIZM oo BJJLAHL S 999y JowYdvEw
FogOmMmAMTL 2505008M30 FgmMg 4oLogdom, 36 m0dgdbgds obgmo Tgbsdg Aobomgdo, MHMIgEros
005 39JLAL 390509396l 30MHE306M TgmMg JogMmMyMsdsdo. gb ©339 sWaMmOOMIoL deogMo M30LYdsY,
MH0Igoi 498m0g4qbgl MmmbImEssm0sd fergddo, HMELss gdobmom, MM Fgbsdergdgero oym
29930836500 seam®omdo. DES-ob 953036050 ©o0fygl 3DES-ob a53myqbads, Hmdgwdos wos Ggdudo
5030860905 3000g30MMd0m Lsdxg® Lo Lbgooliobgs golowgdol Lsdrswgdom (m®dspo DES-ob
2990996905 56 9903 gds MHoBsE sOLIOMBL TgE93s, MMIToms Slgo d9dmbgggzodo 9godegds 4s3-
A9b@® 5¢yMmMH030).

d9L5dgdgaos 3603369 M3zbs A50BIMEOML SEAMMOMTOL BgEgamds dserolidog®mo dg@gaol
300sOm, v M596@gdoL AoLoMadgdo §odmdMdsggds 9MS gOHmMO LEHYoLo AoboMdOIb, SMsdgE

900905 993L09BH0 MM 30YOJO LIV GDO.
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3.11. ©g808M5E05. 5¢RMOHO0MT0 [oMTdMmoagbl sBLMEMEMEI© LOTYGHMOME SEWIMOHOMTL. HMAMO G
339 90360069m, 53ob gobs30MmMBIOL 3. BgoLB oL Bdgds, sJoGMI sEMGOMIOL EsTORMIOLS S
09308365300l s BMBJ3053 JOMNTBYMOLORD 50 goblbgegzads. GMIgwo BwbJsoomes ©s G

0090 93MOMd0mMsE 080x8MHGds oo BgdbBo, 03039 BbJ300m s 03039 d0dEI3GMMdOM bEYds ©Hdo-
ABOSGE0E. JOMOIPIOMO 45BLH3539ds GHgds MHobEOL 4oLEYdOL. M) EITORMZOL MY:10Td0 ZolvmgdgdO

250m0yggbqds 0dgzemdom K, K, ,...,K s, 3958086306 6950880 mbos gsdm30ggbmm sbswmgdgdo
Kis: Kis ooy Ki 808009300800.

3.12. DES-0b 3560563300. 058093009090 J3935L5090900. Fglisdegdgaros 0ommgner Gobdo
390M3094gbmo ©s9tMmM3000909e0 J395L50gdgd0. s1god Fg8mbgg35d0 Folomgdol bogMdg odbgds  do@o
5 d5¢obdogmo d93930Lsm30L 99339 LOFOMHM AoBEYOS F9M0BEOL 43IMBY3s s Bv3 MBEIM B3~
05 9909090 2obads 893939 09393900900 2oliv®gdgdol IgmmEoom.

3enam®omdo DESX. 53 356056330 dewmzdo dgbobigergao 0os GgdbGols s 3odmbsbgergeo
B0x0m@9dbEH0L 89600d30L 80BBom golsngdl 9dsGgds 64 Bdodo, GmIgmwog XOR m3gMmszoom
03000305 ©0o  BgbBHosh 306390 gBs30L Fob (535 3MO3BHMYMex0sd0 MHmEgdgb  BHgduBHoL
20M9OGRL). 3093 64 BoE0 Fo8moMzWgdy HrIMOE (G3wdbO0g J08sOmMmo Fmbgos Lewwo,
120 30o¢0s60 golsmgdols @s 33esg XOR m39®agoom 0360odgds 89009J3b0g¢g Momboowsb gsdmbvye
oxzOHMAHGJGHMB. 49MH©s 080Ly, M 53 3300 0HBOEIdS 4o8dEgMmds dogroldogMo dgEg30L

90056, ©oxYM9bEosGmo ©s fOx030 893H93000L OH™ML bsFoMm bEgds 339 dqLsdsdobo 20!
396mbgm@o s 2°0 ©05 BgduBo.

seram®omdo CRYPT(3). gb 35605630 399moygbgds UNIX-ob bobgdgddo GmamMa goedbéog
300sOHmMo  gMbJos  3sMmmgdol  dgbsbsbo, dEs BmAxIO  3sdmoygbgds  @olEB0RMSWI.
396Lbgo39ds5 0o, MM 50 35M05BFGHT0 5IM0Ygbgds FoLOMIODBY FMIOWIONWO  R9TBIOMNMIOJXO
390565330905, OHMIgwoa MYHOHWO39wYnal  A9bs(33wdL. gb 2539090wos  0dolomzgol, G™I
89999 gdqwo gobql DES-ol LgMomeo 8030:mbdqgdgdol 3s0mygbads 356MHmeEgdol 4obs@gbo dmfymdo-
@mdob gbogdbgersc.

2956BMys0mgdmo seam®omdo GDES. glss DES-msb dgsmgdom maémm LHGsgo seym-
H0m30, HMIGdog 2o0BIMES dWMIOL BMIs, A5FMM3WJdOL TMEME™Mds 30 03039 MRS, STORM-
30L deMm30 G90d@gds 0gml 69d0LB0gM0 BMBoL (Fsa®sd GogdloMadwyemo dmEgdw9Eo MJsE0BEO0LS-
®30L). dEwM3o 0gmxs 32 Bmdol [ om@ybmdol §39dem3985w@. 58 s@amGOmIoL Bggamds Jo@db-
AR dguMLEHES. 0doLom30L, MMI godygwgl GDES, MmImolool Gobegdol MHomgbmdos
®993b39Ho @s 4 =8, bsFomms bmwmo 9J3bo JgeEBgMwo Ggdudo ©s vy J3935L509d980 0gbgds
@33030093¢gd0 — by 16 8gdRgrmo Hadudo.

33L5m9dby  ©ITM30EgdNWo  S-dewmzgdosbo DES-0. ©ogghgbgosery®o  ©s  fHgogo
3603GHM5boc0Bo GglsdErgdgos FoMds@gdom 3sdmgoygbmm, vy 36mdowos S-derm3gdol LGOmwdd -
M5 OO AIEOWIOI0M OO EIds, MMEILS3 gU BLEHMWIGHWOS IBMIOEIBE0s FoboMYdBY. SOLYOMDL
DES-0b 30605630, 00mdge8og ©ods@goreos 3obomgdbg mmdm3sm3zs 00@0 S-denm3qdol dgloddbg-
. 9 3MMEIEYIOS LOEEJds 99900 BOXJOO.

1. 0g3@9ds S-dewm3qgdol Bodwgazcmmds: 24673158 .

1. 5300000 3353000 A5L50qdoL Mgd3LbdgBHo do@o. 0¥) 300390 dOGO GHMEWO0S JOHMOU,
393993390 5QFOWIO0 3063900 S-dem3ol 30MHZJE MO S dME® MM BEMOJMbdL, 0¥
d9meg d0GHo MEOOL JOOL, 9930(335M® SPOII0 30039 ©S dmm M35 139GIOL.
393009MmOHM™ 03039 3OMEIEMOS Igmeg dEm3zobsmzol dglsdy s dgmmbg doGgdob
dobg30m. 353539000 03039 BMRYBO dEMIGOOLMZOU.

2. sBgbomo  d0@0Ib 5300Mmm Mmmbo doGo s T93300dMmm XOR m39Ms3000 306390
0@M30L Y39es 9egdgb@sb. 203009MmOHMm gl M3gM30s IMRIBoMo doGHgdom 439w S-
@M 30096.

2390930l LoOmwarg  dogrobdogho  FgBHg3oLomzol  gobgds 2102 ©0x9MH96305¢GO
3603G™5bscr0bol dodstron — 2°t boe 683030 3003 Mabseobol dodsmo — 2%,

3.13. s1momgdgeo begds sdoxg®zol sbogo LEsbsm@o. dombgosgs@ 0dols, ™I 053000
139(305@0LEHMS Bffoo MbEMdMBSL MEbosgds DES-, 50dmbbs, H™MI yzgwms 3565899¢MJd0m ol
0Yym gMHmIOH 0 b5v)39MGLM 500, 5ol 5EILEGHMGGOL 0L BoJGHOE, O™ Jombgszs 0dobs, HmA
1975 §geob ol LEHBIOEHI©O 99BHI0EL FbmemE bymo ol gsom, Lobsdwgzowgdo ol oym
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bEoboMGHo 2001 Fersdg. o3 bBoL  9obdsgEmdsdo  sMogMmbger ogm  IE3I™mds  Tg9(339Wom
bEObOMEBHO, dmEboEs MsdEYbodg 3mb3wOLO, TogMsd SMEIMMO 39boEsGO o oym DES-by
39009b0. Fbmem 1999 Fgel, GMmEgLLE 5¢yMOHOmMT0 IMOMHEMIE TMAZgEEs s 5Mm39 3oBbws
L580dOMYds, BT sboE0 BYg603wMO L5 gdgd0m FlodwgdgEo 0g698MmES sEIYMMHOMTOL AoEgbgs
doewobdogho  d939g30L  Logmdzgby, LSIMBIMOLM  3MIoLoST  Tgo@bhos  sbowro  LEBIGEHOL
39600, HmIgeog 2001 Howl 9330390990 0465 sHowo LEsbsMEs.

3.14. AES (Advanced Encryption Standard) Rijndael-b s600393039. 396bbgs39d000 DES-0loash, Rijn-
dael-do yggzgmo ™m3gMo30s, MMIgos LEWWEIds EILYAORH dEMIBY, 9BwIbgds SMOMTGBHOZOL

FG(ZS) 3930, 580GH™MI 5J 439eoxgM0 JoLORYd0s s 63d0LT0YMO 5EsT0BOLIMZOL sEZ0wo Tgls-

9mfdgdgeos s5Eam®omdol LLbEo s dwogmo dbsMYYdO. SEPOMOEILE B3zgbmM30L bmdowos, H™A
90 ©5 04039 HoFoL Y39ws LMo 39Er0 0HBMIMOBME0s s JMHMTIBIOLSRE 2oblbgsz-gd0s6
IbmwnE gwgdgb@gdol Fo@dmoygbom. Rijndael-do 8owgdmwos 3aslogw®o, 3m@wobmdn®o Fom-
90965, Loog Mogbggdo Fomdmoyobgds 300030060 (3503H0560) 39dBHMMIBOL Lsbom. Go0dg

33090 b, G@Iwog dgpgds D, ,Dg,..05 Bo@gdoLsysb, Fomdmsmygbl 3mmobmdl 3mgzoEogbégdoo
{0,1} LodM>3E0EH, GG 593b 90O Loby:

b, x" +bgx® +...+ D,
505096, 3m330MEHgMHTo 0bsbgds FbmEmE 39JB™O0, HMIgeog 89agbowos 53 3meobmdol 3mgso-
30953 900Lsdob s MMIgEoE 9004dgds MMM 9d3LdgEHMIOMO MOELZ0. ToRIWOMOE, BI0GO,
H®Iwol m993LdgE@domo  3608369cmdss (57) 1 ©5 @O@domo 860336gwmmds o 01010111,
399L5058905 3mE0bMmAL

X%+ x* + X%+ x+1
31900 FoMdmEgbol 306H:MBYIT0 MG 3ErobmIol F930Mrgdol M3gMoEos 3Mod@03ws Famdmaygbl
abgogLo §39M900L 395303096300l XOR- 0o d936gdsb.

3m@obmdn® Gsmdmoybsdo FG(2%) 39080 Gogbggdol 3sd®agegds Bggbsdedgds 3meobm-

3900 o953 gdsl HMIgeody dgM3zg bsmobbol ©sY39650 dobsMEo 3mEobmdol dmmwoom.
Rijndael-do sbgo 3me0bods@ s0gdwgeos

mx)=x® +x* +x*+x+1
399653qd0l  B0dston  gHmgmmgsbo  gagdgbBos  (01)1..  8936900Logeb  aoblbgsggdom,

399653wqd0L EOML 339 5056 235J3L FoMHGH030 M3M305 30FJOOL ©MbybY. 0dolsmgol, GHmI
5Q030WOE 29BbMOE0gEEgL 203053 gdoL M3gMoE0s, 9S3GMMYITs 358Mm0ygbgl M30Lgds, HMI MOMIOm
LoLBHYT>0 MOEb3oL MMBY A5TMIZ3EGOS BHMEEGILOS MHOEb3OL gOHMO MIBMOYom Tstbbog Hsdz®ol s

399097, ) LsFocms MbEs dmzgsbobmm XOR-0m 893698 (1B) ey -6 (9l Gogbgo 3m@wobmdne
Fo60mp9bs80 GHm@os dmEeols gmdol). Xtime( ) s0bodbmwos 3mbJgos GmBgwog sBbme-
309 goL 458653 gdsl X -Bg 53 BgomEom. 3580b N -xgM 28 136500l A59mygbadoo GglodegdgEos
do300mm x" -b9 2959093 gdol 99090 ©s 99009y X -ob Lbgowolbgs batolbgdol 993¢gdoo dogo-
o 390l 6gdobdogho  gegdgbBo.  Boaowome©,  ©o319d35m,  a30bs  gogdmMzm3sMm
(57) hex - (13)nex - 3030300 BgBRnabr0Bow, Gopsbog
(13)hex = (01) ey © (02) ey D (10) e,

x96  Xtime( ) g6d5ooL bsdmeeadoo gsdmgmgsmmm 93390 LoOWIJdO:

(57)nex * (02) ey = Xtime(57) = (AE) ey

(57)nex - (04) ey = Xtime(AE) = (47) e,

(57) pex * (08) ey = Xtime(47) = (8E) ey

(57) pex - (10) pex = Xtime(8E) = (07) oy
35806
(57) hex (13) hex = (57) hex ((01) hex ® (02) hex ® (10) hex) = (57) hex ® (AE)hex ® (07) hex = (FE)hex
Rijndael-do 3meobmdo 890dwgds 49608sEHML s3Mgm3zg F28 [X] 63mmowsb. sbgo d98mbggzsdo
M350 00G 056 LoEYgzsl Fggbodsdgds dglsdy baMolbol 3mwobmdo, HmIwol 3mgx03096¢JdLOE
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§om8moybgb H35003 0560 M0Eb3gd0, 535LMsb 3mgz3030963go0l J0boFgds bgds dgdemwbgdom. s6vw,
0¥) MEEI0MMIGEDOEH0560 LoBY3s YMBOLOL 235dwg3L Mmmb MoEbgL

3,178, 1Ta, Il a,
35806 30¢0bmdls 543 Lsby:
a, x> +a,x* +a,x+a,
5@mM0mddo 999mEHsbowo sG0mMTgEH03s §dmbggzs s6H0mIgEH030L F28 [X] 6gm@do dmonmmon
M(X)=x*+1=(x+1)*"
B50B6H9Gbes, G@md (X +1)4 56 5MHOL 9999439565000 3MEobmdo s sBoEHMA IGLodErgdgw0s g3Jmbrgl
Bragol 498Ymxnqdo, 96 3m@wobmdl 56 gs98bwgl d9d6HMBdo 3mobmdo, FoaMed serym®omddo
olgs d9MBgo BodloMIdMWo 3tmerobmdo, MHMI Tob gssbbos FgdGHMBIdMmo 3mEwobmdo 3 dmgy-
@om. 5900 FMEYIOolL 459mygbgds gobsdoMmmds 0dsb, HmA
x' mod(x +1)* = x
M3 3Ho0s 53O FH0390L FMEIEOlL 453MMZEb.
5@mM0m3d0 30:¢r0bmTol 253653¢gds 53 BoJLoMYINE? 3EbmIBg S 3MEobMTol godMsz-
@gds X 9009309 9900¢gds Bo@M03g00L LsdMswgdom, 39MdMm:
a(x) ® b(x) = d(x) mod(x +1)*

Lssg a(X) 5odboGgdwmo 3mwwobmdos, Bs@HMOEIEIO GHM®OS

imod4

d 0 aO a3 a2 a1 bO
dl _ al a'O a3 aZ bl
d 2 a'2 a3 a'0 a1 b2
d 43 a3 a2 a‘1 a‘O b3

bown X ®D(X) 39gLsdsdgds Bs@®ogmeo 5sdGogwo
Co 00 00 00 O1fh,
¢, | |01 00 00 0O | b
c,| |00 01 00 00|b,
C, 00 00 01 00|b

9U 29605639090 352305030¢GOL S5¢EMMH00TOL goagdsb.

3.15. Rijndael-b s®Gdodadd®s. GmymeOs 1339 s036086gm, 2001 fero@sb sd9®030L dg9Gmgdwyeo
3353900L bogombsgn®o bEsbs®EHIdolL 0blEOGHWETS Mgz fiwosbo gobbowgol d9dgy doowm
©530836M30L sbowo BggMawwmo LGbsd@o Rijndael-o, Gmdgwog 89Jdbgl dgwaogwds 3HO3GHM-
2300539005 06 ©sdghds s 30bLIDE Mo00sb6ds 1998 Gl (segam®omdol Lsbgaro Fomamoagbl
33GMOMS 3350900L 3MAd0BsE0SL). gl seEaMGomTo goblbgeggdom DES-Logeb dog3wgmabgds 0d diotg-
HoEbmzeb dEMIME seaMm®omIOL, MHMIgEoE S 094gbgdgb BgoblEgol bdqgdsl. sl Loggwmdzwrs
93l 9.9. “339065G0L” sGJoGH9gd@IMs. gl Lobgehmgds sOJo@qdEMed BooM 3MO3EHMICRMOHOMT
33900M5BH0LoB, MdmIgeog 1996 gl dgddbgls 0839 53EHMMGdTs oML 3649LYEME gMmo. serym-
®omdL 9930 08dsml 128,192 s 256 3006 3em3gdmsh (00703 LEbmsdEL Fomdmowmybl
128 300560 dBewm3zo). gaboegdol bLog®dy sbg3zg 990degds ogml 128,192 s 256 3o ol Log®dol,
505006 Gglodegdgeros bgoolibgs LogMdol dem3gdmsb Lbgasolbgs Log®Mmdol olowgdgdol gsdmyg-
Bqgdo.

306500056 5am®m0mITo BoJBHMOM035© LONMMEIds mMo FoMGH030 Mm3ghsgos — XOR-om
3930905 @ 1503900l 06@gJLoMGIM0 sdMEGds TgblogMgdOD, sErymMomdo dgodwgds 989dE*I-
65 0g4mb Mgoobgdmo y39gws 3bmdowo 3woGBRMMIoLs s 935M9FGHMMOLIM30L. SEIMGHOmMTd0o
596 gd0L HoMEYbMds M0 IINY0S dEPMIOLS S FoLOWGIOL BMIGODY. gu TMI0WYdIGdS
939099000 L39E0SWMMO bOowom (ob. gbGowo 3.6).

3.16. 990616930 396530900l 5MlgdMds. MmaMmGE 339 503600bgm, 29blbgsgzgd0om DES-0lsysh,
Rijndael-o 56 560b 3909900 BgoLE ol bgdol dobgz0m, Bobo sGJo@gIBWIOS SGOL 9.0. 335MSGO

@5 3530 gm3z9eo g3Msgdbs gdmMBowgds Bg300 asbbowm sG0mMTgE03ME M3gMsEogdl. Bgoldg-
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@ob bdgds, MHmamM3 gb 50bodbmo ogm DES-0b gobboegol dmb, 0g3000mb s®olb 9906 bgdswo
bdgds s 5Ms 5d3Lb 360369eMds BMYMOO Lobol BMbdzos gsdmoygbgds ©olvdoBMo. MBS
33900M5Gw) 5OJoBJHMOL 5056 4956605 SLgmo mMm30lgds, 0doLom30l, M IFoBHEOOL 3MMEgLo
§96085600mb ©sd0gMH30L LoIYGHMOYEOE BsFOMHMS ESTORMZOL 3MM3gLA0 4sdmygbgdw M3gMoEogdL
299hbgm 8986 mBgdE0 M3Mo30900, 3MdE03ws® b 035l 60dbagl, HMI EsdogMzoLs s gdo-
RM5300L 3OHM39OIOJIO0 56 gdmbg9zs 9OHMTsbgml.

3bMowo 3.6. HobgdoL dM30EIBYEGds 2oL gdOL S drm3ol bmdgdby.

3obowgdols bmds 128 192 256

danmgzol bmds

128 10 12 14
192 12 12 14
256 14 14 14

3.17. 9gamIstgmdsms Is@Mogs. Rijndael-8o gggas goM@seddbs LGwmagds dsoGNEm doG®0oEsbY,
M™Igboig 9himgds damdstmgmds. gb do@®oiEs 8go3Eegh mmb LEMOJmbL, bmem bggEadol Msmogbm-
89, ®GMIgEo3 5006036905 Nb-m0, ©sdMm30©IdME0s dem3ol Loa®mdgbg s MWMOL demzol Loa®dg
aogmgomo 32 -%g, sdo@md, Rijndael-o Byodwgds 898mdgb 4x4, 4x6 ©s 4x8 Bmdol ds@eo-

(390096. B396 999maBo gobgzobowsgm dbmmm@ 4 X 4 Jo@moisl, H@mBgebsg 5J3b 998ga0 Loby:
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w
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o
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w
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QY| LD
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bobs3d o0figgds 3mddggdgdo Msbdo Ildormo derm3zo XOR m3gMms30000 030008905 4oloMgdmb
@5 0bg 89000 BEYMISMHGJMBSMS dE™ 0. 535LMsb Bowdwo BH9dudo (335, 128 doEn) damas-
M9Mdsm5 FoBHMO39L 53LgdL JoOEFHOOL Fotrx 3603 S BY306 J3930m. 6v9 J0BI3OMdOM:

Qpp@10:@ 0 33-

4mM39wo M6, A9MS 3580300 M5BEOLS, F9EAJOS MMbO oM sddboLosE:
Round (State,Roundkey)

ByteSub (State);
ShiftRow (State);
MixColumn (State);
AddRoundKey (State, RoundKey);
}
0505005305090 Mobo gsblbgeggds Lbgs MobEgdoLagsh 0dom, MHMI Jolido godmEmzggdvIEos
396M54360L m3gMmsgos Mixcolumn (state).

3.18. m3gMs30s ByteSub. gl ao6@sddbs Mol 50O 5030 d50GMMO 496H©sgdbs, HMIgwos ymzgwo

050@0LoM30L LOMEEYdS ITIMY3000JOE. BIBEZEIdOL BMOWO (6w S—dEM30) FIOOHNMBIdOS
5 3MBLEGHMOMmYIM05 MO J5O]I6OL 3MB3MBoool Loboo:

1) 500905 do0EGHOL dMWOGHO03¢0353099M0 FGVOHMBIdMO GF(28) 39w do. 00’ 999960 s0Lsbgds
530L ™v330;
2) 530l 39809y 350m0ygbgds 553069960 gotsddbs GF (2) 390, gsblsBrgHrwo 3990 bsboom:
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LbgobooMo gl 2905gdbs godangds 503H9gMH Mo gob@memgdoo:
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Yi = Xi © X(i1aymods D@ X(i+5)mods @ X(i+6)mods D X(i+7)mods D Ci

Bodg Xj @5 Yj 99Lsdsdobo 1 -260 do@ol bsfiyobo s go®@sgdbowo 3603369wmdgdos
50 250059360l Jggo Foorgds dEMIsmgmdol sbowo d60db3zgwmds, Hmdgmog Bahgzgbgdos

by, 3.7.

U 390©5gdbs Gglodangdg0s obbmM 309w gdmo 0dbsl L3gEOSW MO FBOHOEIL Lsdmswgdo-
053, 099 B396 [Fobslfot godmgmzguom yzgws dglsdanm ds0@ol 3o0sddbgdl s 9930bsbogo 3ma3ovy-
®9030 16 x16 85¢®o3ol Lsboom (ob. 3bGowo 3.7). 8936086mm, H@B 53 GO0 dmygzsbowo yggmms
603b3900 Bsfigmomos 9d3ldgGmdomo gwdom.
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©38086M30l 3OM39MOs damBs®gmdl 58 Gogbgol € =13 bs®olbdo sy3s6580 dm@mEon

N. gboos sbgoo OO MoEbzol vyz9bs LYo Foroer bsGOLlbIo JowIMWsGMEOL LsdMsEwgdom
399990909, 5do@™md MoEbzo I394Mo dMIYOsE. dErm3gdol Loga®mdg dgodergds oyml 65d0ldogMo,
MEMb  2930m35wolffobmm MmMo 3oMMmds, dMm3o 9O MbEs 0fygdmEgl bmwmom s Goibgo,
GHmdgog Fo®dmoaabl demzl bsgzagdo »bos oyml ImEreol LooEgbg (N =323-%g). 4394b9ds
39900930 Lobols derm3zgdo: 290 60 91 21 8.

©530086MM0 3063900 derm30. 33946905 290" (mod 323) =188. 5§ Bg9b gsdcmz0ygbgm Gow-
dbmH030 B96J(30900L OHML gobbomwo M30L9ds, MHMIgmoa Lodrsmgdsly a35dwgal 99350300 MM
3ba0lbgdoLsM30L LoFoMmMm M39M309d0L Mom@Ybmds, MHMEILsl MoEbgo 53394531  badolbdo Goodg
9Mom. 3490350, ©O390BOIM BIMBIbo dem3gdoE. MmO Mbos dmbEgl ©sdogHOo
39960 ©g308MSE0s. 530LsM30L LsFoMHMs IR0l galsmgdo d, olgomo, G 30symzoww©y-
dmgl 306mds ed =1(mod@(n)). gu 0dst BoBBsgL, GMB ©YFOBGSEOOL FoLoEBdO FoMdMoygbL
©53053630L golowgdol 99dG¥Bdvl dmormomn G(N) . 0doLsmMZol, HMI 303mzmm Mg OG-
bgob dgd6HMbadwo G039 InEWWom, MbEs sdmgbLBsm [HB0Z0 Bgatgds
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ax=1(modn) .

590bsmz0l 90dgds godmgz094gbmm gowgMol mgmMqgds.

®9m6385 2. (909Gob Mgmeqds). ¢y L.y, (&,N) =1, 85806 5000 5J3b HMEWMd
a®™ =1(modn)

©38()303303. ©353H30EM® U MYMMYs. ©3IZoM, 11,17 ,..., Tyy) FoOBMOHIBL BTN ©ayzs60e
Lol dmNwom  N. 800  Gomgbmds odbgds  @(N).  Gogsbsg L. (a,n) =1,
ar, ary,..., alyp) 26939 0g69ds 68N> LOLEHYs. ©33FY>OM® Boxd BMAOL YOMOYIHOEIELILS Tgsds-
doledo

an, = ry(modn)

ar, = rg(modn)

arym = Iz(modn)

bosg 03039 MH0oEbggd0s, MOMBbE s gdvyeo bbgs J00IZ3MMBOM. Yo0035dM53wMo F9EsMgdJd0
©5 G5©yb53 moMMgMwo I MOHMOYOHMTsMEH0305 N -06, 893339300 F90MHJOOL MmEGH0Zg TbsMyg doc
65903 g. 80300900 JOWIMHOL MYMEYISL.

Pggbo §MHx030  FgoMgdol  sdmLoblbgws  8gsMmgdol  m®mogg  TboMg  4o350M3WMmm

29500L5b¥mgdsbY a®m+

, 0030000m,
a®Mx = a®™1(modn).
0¥ 250Mm304969000 JogMol Gm®mIwesl, J0300900
x =-a®™ T (modn) .
50 MOIMEOL 253mYgbgds 53 0Y 5300, HMPILIE OEO MOEHL30s. SFoEMA 3MogE035d0

MRO B0 259m0ygqbgds 9330l FoBIMMMIINO SEIRMOHOMNT0. MMAMEME 30G0M, J33K0EIL
5EMOOmMI0 45800Ygbgds MmO M0Eb3ol Moo LoghHmm ds3gmaols Jobodgdba.

10.3. g330mogl  25885M0OMdImo semam®omdo. mMo Moabzol MoEgl Loghom godymal 5J3L
L50b6EIMGLM M30LgdJd0, OMICGOOE LodwoEgdsls §350¢0q390 AsTMZMZoErMmm gl MoEbgo. sE30¢0
LoBggbgdg0s, ™A
1. <by.(a,a)={a,—a}
2.y (a,0) ={a,—a}
2.y (a,0) = oLy (b,a)
"y (C-a,c-b) =C oLy (a,b).
" .o (a,0)= mb.g. (a—Db,b)
o ¢b.g.(a,¢) ={1,—1}, 35306 ».l.g. (2,C-b) = m .. (a,b)
2.y (8,0) =L.g. (b, 1), Losg I' 3605 @ Gogbgol b by goymaEolsl Bowgdwmo bsdmo.

© N o g R~ DN

o d =1Ly (a,b), 85806 ymggwogol dmodgdbgds obgomo X, Y €Z, G®I 500 593l
Ommds ax+by=d .
Lbgoslibgs 30L9d900L 30m3d0bsgoom, d9a30dwos F0300Mm MEOEILO LaMmm gsdymggol
Ubgo@alibgs seam®omdgdo. mv) 358m3049690m (2) s (7) m30LgdgdL, J0g300gdm FbmMdOE 933eoEIL
2@mMomaAL, MYy 459m3049690m (1), (4) s (5) m30LgdGRL, LosE, 030D BOBIMWME SEYMMOmAL,
OHMIY0oE 39309000 LMz 9330l S¢MmM0mTmsb d9sMmgdom, HrMEILbsa M©OEIL LogHomm
2999403l 30003000 3MI30w)EHIOOL LTS GdOD (56w MOMBdO® LOLEYTsT0).

M3 339 90360869m, 93300l sWaMmG0mdo 9Bwdbgds Moo LogMomm gsdymaol
(2) ©s (7) o30LgdgdL. (2) M30L9ds BHOOZ305IMOs, GMYMOE 3030M, bmeo ogmgs bgdolidog®
603b3%, 2oOEs Breols, sdo@md 7.b.y. (8,0) ={a,—a}. Gsg Bggbgds (7) 030L9dsL, 35B396M®, G
2 by. (8,0) =xL.5 (b, 1) . 530bsmz0L Ls3dsG0Los 35B396M™ G@A 59 HoEbzydOL LsgHme gsdymEgdOL
B0dBO3g 9HMIBgml gdmbggzs. ©sZgAzsm, € 6ol & ©s B Gogbggdol 6gdolidog®o Logmo gsdy-
™30, GG 085 50Bagl, HMA s6LYBdMBY6 olgmo 0,0, € Z Gogbggdo, Gmd a=C-0; o> b=C-q, .
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Gogobog ' 5ol b Gogbgol 8-y gogmaol 990990 doegdwyo 653mo, ol gsdmolisbgds 89990
Loboon:

r=b-a-q
099 58 HM@Md5Jo Bsgligogm @ U s b -l 36083690™dBL, Jogowgdm:

r=c-q,—c-0,q=c(g, —0,q)

653 0056 603bogl, HMI C 5GOL I -0b godymxos. sbsgrmyomGms Fgodwgds 35B396mm, GMmI (b,r)
M03bggd0L bgdoldogMo Loghmm godymao gogmal saMqogg a-b. saMm®omdo 30 doE0sh Jo®E0gz0s.
©93110MbIM MOEIYLO Loghmm gsdymayol 8gMzg mzoLgdsl @

ax+by=d .
abgmo  Lobol MmOWE6Md0sE JoBEME gL, bosg 3999000 sdmbLbsl doger Mogbggddo, ghmgds
©oMmBBAEHIL 2obGHMEgds. 3003EHMYM930580 b3 MMMGdMwo 3608369wMds 53l 08 Tgdmbgagsb,
HoEqlsg =1, 5699 8 ©s b Hogbggdo MH@0gHMBs6EH0g0s. 58 BgBmbggzsdo a39969ds, Gmd

ax+by=1
U 2obGHMgds 890dgds godmgzoygbmm Im3gdmwo MHoabzol dgdMmbgdmmwo Gosbgol dmbsdgdbs
65089 dmErwom. mv) B39b 39d50m D Hogbgol BgdHBadrwl dmmwmom a, s6¢) gblbom gsbEm-
g0l
bx =1(moda) ,

900000l 256953900056 259mI0bstrg dgagzoderos ol 93;335wmm bfmemg 4obGmEgdomo

bx+ka=1.
030Lom30L, MM 5dmgbLbsm gl AoBEHMWYDS, 33wz FgodErgds 5dM309gbmm 9330l sEyMmMomdo,

MIgeloig ghmYds 9330 JOBIMMMIINMWIO 5ERMOOMT0. XIM 933¢0EIL SWAMG0T00 dmg-
dg0bmm  MoEgLbo Lsghomm sdymao. 999y dogdro [, bsdmo (Mmdgmog Fomdmaowygbl

2.y (a,0)). o8mglsbeom I 4 s I, 6580gdom. 898989 Iy 6530 godmglsbmo §obs 658mg-

B0 s 3l 39353MIgMmm, 165D 55O 56 odmolisbgds 8 s B BoEbgzgdol LsdMswgdoo.

859w0m5@©, 399350 33900 33543l Gogbggdo 75 ©s 11. qb Gogbggdo MGmogem-
o6 3H0300 5 580GH™MI om0 MEOoYLO Loghmm gsdymago 0dbgds gOH™o. gsdm3z0ygbmm 933¢0EL
5@MMH0mMT0 YOEILO LOgMOM Fo8YymRol IMbodgdbs. 339d69ds:

75=6x11+9

11=1x9+2

9=4x2+1

2=1x2+0

9330 gL 5¢MmM0mdds 0335 .19, 29dM3LIBMM Jogdmwo bsdmgdo:

1=9-4x2

2=11-1x9

9=75-6x11
Lo0sbsE LodME MM J03009dm, MHMA:
1=9-4x2=9-4%x(11-1x9)=5x9-4x11=5x%x(75-6x11)-4x11=5x75-34x11
503560, Bgg6 98mglsbgo wb.g. (75,11) 53 Gogbgzgdol Lsdsgdom ©s Jgbsdsdolbs X =5 o
y=-34. 9.0. ®9608930L 3586(¥BgdM0 LsdmEEbmIgEoL dmmwmom odbgds —34+75=41
(6580 56 Fgodegds 0gmlb eMymzomo LowoY). 99335M©, d03009m, M 3MIBOE096EHIdOL
8mbodndbs (5699 ©oMmEbEHIL obGHMEgdoL 58mLsbLBbYWs®), LsFoMMs oMMy doxbg bsdmo
399m3Labmom 08 HoEbggd0m, MMIEGdOE 235019396 58 B5IML s 899I MOEILO LogHmm Jsdymao
95630350 §oMmIM00bgds Lofigolbo Mosbgzgdoom.

2498m3094abmm gl sewgm®omdo Bz9bL Bsaswomdo, 4394690
d-13=1(mod288) = d -13—k - 288 =1
288=22-13+2 2=1-288-22-13
13=6-2+1 1=1.13-6-2=1-13-6-(1-288-22-13) =133-13-6-288

L5063 39dmol, M3 d =133 (gbaws 5EBsm Folvggd0s, Bo@MA 5306R0M s 35¢5GS GIJLHO).
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10.4. gBombegos. 533356, dogongdm, Gmd 1883 (mod323) = 290. o dmgobgbo yzgwo
03900l ©gdoxgMmE0sL, 80300gdm Lsfyol MHobzgdL, GMIgEwms 3mb3sd o300 s 9999y Sbmgddo
239005943560 503500396 Lofgol BHaJuBHL. 98 3OMEIOMOOEIL 2ologgdo bgds vy Mo@md dggmbs-
0599 SbMYdL MOHMIBOOY0BO MoEbzgdo. Fobssmdwgy 9gdmbggzedo goragdsmo 0gbgdmes dogoo-
5@ H03b30 14 5oL "s" sLmgdol 3MddObsE0s, 0¥ gOHMO sbim "™,

533MBs ©350(3)303M™, Y] MYME 39dsmdl gl sERMMOomT0, s6v MG bgds ob, o3
bgds. ©8330EId 30 35056 FoMEH0300: SG0BMZS bgds BMMTMWOm:

¢ =m®(modn)

Losg € 960l donmm@Hgdudo, M sMmob os Ggdudo s € 5ol EsdoxMm3oL Aobomgdo. IIOBM30s
bgds 99900930 BMOIMom:

m =c? (modn) = m® (modn) .
o) gogoblgbgdm, ®md ed =1(mod@(n)) = ed =k@(n) +1 s Bsglgogo 9 96033690mdU,

33996905

m = m**™*(modn) = m-m*®™ (modn) = m(modn)-m o (mod n)

90gMol gmMIMEol 0sbsbdo Igmeg 3s8Me30 GMEos gOHMOL. s85Lmsb, derm3zgdo oby ogm
2000, HMI MoEbgzol 9609369wMds Bogzwgdo oyml ImEweol gwdgbHy, Mog Gowlobo© 5096l
@05 BadbAL-

B39 99b630bowgm «Is®GH039L0 Fogsomo s sdie LoFoMmm AsbEs Moibzol 133 boGolbdo
043965, MMEgLsE JsME030 MOEb3gdo ©oOs (200-300 MsbMOyo s0XMdOm LobEJdsdo) 3bswos, MH™I
239000030l 3OHMEIEYIOS IMoMbM3L dsr0sd o OML. sFoGHMI 50 SEYMOOMTOL Asdmygbgds
0mgdol Jgwdegdgeos oo MmEY6MdOL 06x3MmMTs300lL ILLTOGMO® (0L 5K GH MBM™ bgwos
300069 oym DES-0). seam®0mdo dse0sb Lsodgoms, 8s3Msd 59930gdgeos dolo BOmbowo sdm-
496905, Gosbsg MsbfmMmo dmbIsmgdol M™l ol Fgodwgds A5GY©IL. 29BHYIL 965 0do@ma, GmI
30639 9mobgMbgdl dmEveErol Bwdol sdwrsl BoM@GHog 059653wgds©, Mg Fomdmaoaqbl 53 serym-
6omdol Ls0dgEMMBOL Loxgmdzgul, Msdg bbgs dgomEgdol bsdmewmgdom 03m30L ©os GgdbGHL.
29630bomm ghmo sbgmo dadmbggzs. 38350, B39b 93599 SEMOOMT0 s FMTHTsMOEWGOOL
50096M0ds ©0OY, 369 OO MIMEIBMIOL IMIbTsMGOgdo 0ygbgdab gHLs s 00539 Bw9dqL,
019935 3oLOWGOGOIO 5930 LM MM0. S0 5 TgodEgds Fmbgl 93 d90mbgg35d0. s31IZ5M, JOMO
03039 005 GgJuEH0 ©s080xMs MmO LbZsILbgs Folimgdom, MHMIEgdoaE Mmam®mE Polo sM0sd MMmo-
90O EH030 MHoEb3gd0. 339J690s:

¢, =m®(modn)

¢, =m% (modn)
90f0bsowdgagd 0ol mMmogg JoxcmMmEIJuGH0, MO39 LOMIO0 (2oLoLgdIV0 W0sd) ©s TmEwEol
13v9dg. 365bmom MOl go39mgds Ggmderos dob. MoEsbss €] s €, gLOgdgdo MMMOIOHMISMEH030
60Eb390095, 13360 FOBIODMIIMEO M0N0 0l 03360l olgm MG Gogbgl @ s b -b, Hma
9L JOS 30MMdS:

ae, +be, =1,
59 MO0 HoEb300B JHMO 530G 069D ¥JIOYMBOMO. 349350 MoBYMBomos D, 85306 ol
300093 gOhmbge 259m09ggbgdl 93300l AOBIMMNMIBM sEMOOMAL s FodmmzErol Cgl -b. 530l
899093 390mmzwol €2 -(Cz_l)_b =m(modn).
sbgo  dgdmbggzsdo sMLYIMOL sa6Mq039 93930, OHMEILsE Fgbodergdgmos iwdol sds

0oM@H0g 050653¢905® (5QmM0mT0 SEBSMVIM05) S IAHIMT0BOMIIMEO sEraMmGOMT0, H™IOol
153995 g30mo3 90degds 303m3Mmm BT Aol5gd0 BIdol IOl 4o6gdg. sbgmo J9@9g3900L
3®MLGOMds J0MOMYBL 085BY, MMI 56O FgodEgds gOHMO s 03039 BwYdg 25dm3094gbmo Msdwybody
9dbBoMgdolsmzob.

L53MmbEHMMEM Jombggdo:

1. 65 gowbobs gmbgios 3o8myqbgds RSA sergm®00ddo?
2. MM 250m0003gds 00MS FoLOMIGDO EBYYHVIEO JoLOMIdOSE?
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3. OMaMO MBS 259Mm3mMZ9wMm JowgMol 1bdizool I6odgbgwrmds N = P - [ dbgoygbowo
MoEbgobsmgzgols?

4. HmamM bgds 0bxzm®mdszool Fomdmpagbs derm3gdolb Labom?

G0 bgds sdoxn®3s RSA seamcomddo? s8oxmgzs?

6. MM 990dwgds 393¢gbmm RSA seoam®omdo?

V1

3O0gOo bgedmfjgMHol senam®00dgdo

10.1. 30860 bgedmfigBol dobbgdo. mos golomgdosbo 3M03EHMLOLEIIZOOL godmygbgds goblogwmm--
9000 dmlsbgmbgdgwos 9.0. 30xOMwo bgewdmfg®gdolsmgol. 30gOHKo bygwdmfjoms 6odbogl gsbls-
3MJOMEO 3OHMEIEMOIO0L 15dswgdom 30BOHYo Lsbom foMmImygbowo 0bgm®dsgool Fgdds-
M0EMO0L ILIVWMYISL. sBsPMYOMEs© 0Tobs, MMEPILSE oo HY FIM0Wo 0bgM®mIs3ool F93-
05603HJOSL 5@LEGHWMHdID bgerdmfgmols s 8930l Lsdmsgdom. 599sb godmdobsmyg, dga30dw0s
Bodmgmgowmm ob 360GgMH0)9900, HMIgdlss b 93059mxzogdEIL 30830 byerdmfg®ol se-
3MM0mdo:

1. gogemmo bgedmfighol bsdsswmgdoom 63dolbdogh 306L, GMIgEoE Barmdl 0bgm®dszool
933MMOL 05 LML, FoELabs Mbs Fggderml oMo 0bxMmMTs3ool s3EHMMOL
©>©6>;

2. 99m0wgd9wo Mbs oymlb bgendmffg®ol 9989 ©m3dgb@do (330w gdgdol dg@sbo;

399999090 B 0gmb bgerdmfgMol 4ogsedgds;

4. 0bgm®Bo300L 53EHMOL 56 9bs 8993w ml »smyml msgzolo bgwdmfig®e.
305Lm9b, FoBOMEOo bgErdmfamol seaMmMomMTGOOL Eb0TbMGds 9685 0bRMMBs300L 3mbgo-

96305 MOHMOOL MBHOHMBIILYMRs. 3083MWMEwo bgwdmfigMs Ggodegds 4939EIL OHMyMO FoBOHM-

3050859y, sbg3g wos GJuBby. vy J399sbsdo Fogdos 3sbmbo FogMKYo bgedmfgMol Tglobgod,

05806 30gOHWe b dmigcsl obgmogyg dogrs 533L, MMAMMOE JomowBbY 30390090 bgedmfig®ab.

3O8OYOo bgedmfig®olsmgol 990d¢gds 459m309gbmm Bgdmm gobbowmmo RSA sergmoom-
do, mEmbo 9 dgdmbggzsdo bgerdmfgms 39000905 LHOENMTM AsLOMIBdOM s IMIIDs VoS ASBS-

0900 LY gd0m. bydmgHs 890dwgds 353900 OMYMO 3 Ggdu@ By, sbgzg Bol 398-8MbdE0sBgs.

sbgo d8mbgg35d0 FodMmom3egds BHaduEol bymdmfgMs s 990gy dolbg 49390©ds bgwdmfges.

990000l LbGo Tbotrgs ob, OHMI vy Imfobosmdgagd dgoMbos goblbgsgzgdmwo GgduGo, HMmdwol

390-899bdi3003 9900bzg3s bgwdmfig®owo GHgdu@olb 398-849bdi30sL, Fgmdwos mdggbo bgedmfgds

29900Y9gbmb Lo3mms®mo doBbgdolsmzol. 1991 {iersdg, Lobsd 539030l LEBBIMEJOOL Bogombow Mo
0bbBHoBWGo (NIST) 9000gd@s sbogr bBHbEIOAL 0ROV bgwdmfg®ol Fglsbgd, RSA asdmoyg-

6905 OHMym® 3 bgedmfgMol g-%3od@™ LogMHmsTMOOLM LEoboM®o.

boadmfigHolb sbowo Lnbos@o DSS (Digital Signatyre Standard) ggwdbgds DSA (Digital
Signatyre Algorithm)-b. seam®0mddo godmygbgdvemo ogm 35dbMog J0doH Mo Bwbdzos

f(x) =a*(mod p).
5¢Mm®0omddo 459myqbgd s 999ga0 3565893 MYdO:
P - 356030 HoEbgo, GmAols Log®dg do@gddo Bmwmos L, L=64-k, 512<L <1024.
g - 3563030 GoEbgo, HmIol Log®dg 160 dodo s (| (p—1) .
g - ®oibgo, H®mdgaoa Mbs 930Y356mm bomobbdo, s3059mzowgdl 8909y 0030L9dsl:

w

g= h(P-Y/4 mod P, bosg N Bgdoldogmo s (P —1) -%g bsgergdo Gogbgos, olgmo, Gmd
h®PD/9 mod p >1.
X < ( 6gdobdoghHo GoEbgos, Hmdgeog Fomdmoygbl LooMdwm golomgdl.

y = g”*(mod p) §o680596L oo AoLowgdl.
5mGomddo g5dm0yggbgds saMgogg ©os Ggdu@ol 398-gmbdgos H (M), Gmdgwog asdmomgmgds
B396L dogé gobbomo SHA-1 s@amMomdol bsdmowgdoom.
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P.0,0 3565993®gd0 godemgds LogMomem 0gml Imdbdsmgdgmoms xymMBoLsm30L.

10.2. bgendmfig®olb 36:m3900605. 030LsmM30L, MM 9600 FMafgmml bgwmo  TgEYmdobgdsl, ob sbMwmagdl

9990099 36390 OHIOL:
1. 560 s53969H0m9dL dgdmbggzom Gogbgl K < (.

2. b0 godmmgwols I = (g ¥ mod p)modq s S= (k_l(H (m) +xr)ymodq. oy G®Igewody
59 H0Ebgm60 096985 Bragnols Bmewo, 85306 5608 M gsdmagswml K Gogbgo.

3. bywdmfg®ol 356d9@6m0s Lsdsbmado@osbo IS , Gmdgwog 8ogfgdgds GgdudL dmewmBo
3300090 Ws@ 53 J03Y3MMOOm.

10.3. bggdmfg®ob d9dmfidgdol 30mEgEn®s. 09ds 300mgdL s 53 bgerdmfgmal, dob dgLsdm{Fdgdews
5&ogdL 999009 3MM(39MYOSL!

w=s"modq

u; =(H(M)-w)modq

1. a53mmzmobl
° 5 u, = (rw)modq

v=((g™ -y™)mod p)modq
0v) H™I0odg 58 LoEOoEYIOOLHRE Foowm ol EmeEo, bgEwdmfghs sGLFMOOS.
2. o) I =V , 85306 bgewdmfgms LEmOos, fobosswdwgy 990mbggzedo oM.
MeymOE 3bgegzm, bgmdmfigmol s bgwdmfig®ol dgdmfdgdol 3MmEgEeOgdo  SdLMEY)-
AN 2oblbgs3gds gMHmMBsbgmologsb, sdo@Mmad sbgm sWAMMOmIGOL oMo Mimgdab saMgmag
3b0TgEHMOME SEIRMOHOMTGOLSG.

10.4. 5¢vam6H0030L 30MH)IEMEMdS. 30039 H0QT0, MY
g = h("™Y9(mod p),
ggMdsl I30609 0gMmMHgdol Msbabds (gbss JowrgMol mgm®mgdol 39M3dm dgdmbggazs, HmEbsg dmv)-
ol 319395 BoM G030 HoEbgzo) Jo300gdm, HMJ
g9 =hPt=1mod p). (10.1)
50053 § >1, (10.1) $m@mdo©sb 358cm@ol, ®md J gmzgows [ - 8030 35EH™O@o GO0
dmmom P . sbo omgwol S-b S = (kfl(H (m) + xr)mod g gm®dneols bsdswgdom. 35353653
@m0 53 GHOEMOdOL MO0z Fbstrg K - st BodMogwby, d0g300gdm
k=(H(m)-st+r-x-s)(modq) = H(m)-w(modq)+ x-r-w(modq)
6535053 0 -U 3WGHO3W035GHMOWWO MHogo InEMEom P s6ol [ -U Gmwo, 0v) 3s9m30yYgbgdm
U, Uy 5 Y 29BLs%Bn3Mgdgdl, dogomgdo:
g“ =g" -y"(mod p) = r = ((g" mod p)moda) = ((g" - y** mod p)mod ) = v.

10.5. goglyydo FoMgdo. 9 5¢amGomdol bs0IJEMMds FNEWOsbs© ITMI0EIDIMYE0s LabMwe
X39830  ©OoLIMOIGHWWO  sERMOOMNTOL  250MmmM3wol  FglodEwgdemdsBy. 85806, GmEgLsg doomql

308OMwo bywdmfgol LBEBMEHI, 0MZWIOIMES, HMI gl 3GMMdEgds 93w9m360l NP 36G:md@gdsms
35l s 500FM3 sAMOHO0mMI0 0d6gdM@s Lo0dgM. MMAMGOE 3030M, M9653gMmM3g LoMMEIgmo
09MOHO0L Y39wsDg MBO™ 3bmdowo  3MMmdwgds dymdsmgmdl LimMgo 00sdo, GmI 396 bgmbogds
©5390%303Mm» P=NP, o) P# NP. 580¢®0 bdoMo, 53m396s, Gmdgeos a33mbos, Hma 93m0m3bol NP
3wsll, 990dgds 25930918 P 3amslido. sbg dmbs o0 dg8mbgg3sd03. oMmowos xgH 96530l
599933039009, M EOLZMYGHIWO WMYSOHOMNTOL 3OIMdWGTs 9379360l P 3amsbls, o8 dw9domds 53
9085607 qd00 0bg LHOsBs© 2563000005, M NIST-I dmvyfios s30L0 bEHbsMEHOL AosbgEas.
056 930 ©0BM305 s T35 bEHBPIMEHT0 LooMIm FoLOMIDOEIE Moo Fobormgdol Jomgdols
35¢db6030 Bbd0s. b0 LEHbEIMEO 0035coLFoBIRL guoxlv® Homgdby IyMHEbmdow 3GMm-
BIQYOD.

256LsBme® 10.1. E gevoglinéo foco K g90vbg gfmrgds fabdoeros bodbsgenglb {(X,y)U O},

bssg (X,Y)  Fat3hoemgdo 5305905009896 3s65mem9dsl (10.2), beerer O sGob *fomdoero
AbsbEGAemBsT0”,  Bmdgerog  fordms@agbl  9H09cmmz56  9em9dabAdb  geroxloyt  pot by
36505639 98790cm0 Pt Hoengdob 8936980b m39(s300lsmz00.
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E:y?+axy+ay=x>+a,x’ +a,x+as (10.2)

boog 8p,85,83,84,85 €K @ A#0. A 560L as6FHm@gdol (10.2.) ©gBI®d0bbGO. 306mds
A#0 oBbsBOgmsgl geoglr®o Fodol “ganmzmdsl”, 56wy 0dsl, G®I Fodl 56 946995 olgmo
Fa®Gowgdo, Gedwgddog Bbdgool mMogg 3gHdm Fsmdmgdnwmo dF/dx,dF/dy go6moemmmsew
29b@gds Brrewols Gmeo. (10.2.) g3bEm@mgdsl 9fmgds 3909HBBHLOL gobBmemgds. B goblsbog®e-
o> K 39%g 608653L, Gm8 3m95303006¢g00 a1,8,.85,8,,85 93903608 K 39mb. 5856 bmgxg®
5060865396 Gagmeg E/K .

06 gonlve ool

Eyiy2 +axy+agy=x> +a,x% +aX+ag

©> E1:y2+a_1xy+£y:x3+£x2+ax+%

9Bqds0 0Bmdm®Hzmmo K ggmwbyg, o s@lgdmdgb obgmo U,T,S,t e KU #0, 6m3 33eo0gdol
9963w

(X, y) > (Ux+r,uly+ulsx+1t)
2500093568 E; Gool E, Fo®Bo. sLgm ga®m@sgdbsl gfim@gds 33es@gdol @absdzgdo gs®@addbs.
8585L5000Y, gL gdgEos (10.2.) FobEHMEYdOL 5350303905 SLJm0 F3MJdbom, MOMbE smEowg-
D905 356358bgo3mm gU gdsdd6s K 390l dsboliosmgdeols dobgwogom.
1. oy K 390l 8sbsbosmgdgewo P >3, 85806 330000900 35650486905 39890 Lsboo:

X —3a12 —-12a; y-3a;x ~ al3 +4ajas —12a3)

X, )
e ¥) = 36 216 24

5 3000905 BoMEGH030 gobEHmmgds

y2 —x3rax+b, (10.3)

bosg &b € K s ogg®dobsbeo A=—16(4a’ +27b?.
2. 099 390l Bobslosmgdgeo (p=2), 35306 33996905 Mo d8mbggzs 000l s JobgE30m, MHMAMMOS
a,. o 8y #0, 85806 gom5d86sL 946905 Laby:
2 2
(x,Y) > (afx+ 22 afy + 2T
a; ay
5 303009000 2obEHMgdsls:

3 rax?+b , (10.4)

y2 +xy=x
Loog a,be K s A=b.
o) 8 =0, 85806 gs6r5986L 593b bby:
(X, y) = (x+ay,Y)
5 3000905 39BFGHMEdS
yZ+cy=x3+ax+b, (105)
Losg a,b,ce K s A=c*.
3. HmEqbsg 39eol dsbsbosomgdgmo (P =3), 33wsg 335936 mGo Fgdmbggzs 0dob ©s dobggzom
G006 830090 gdsdo 5MH0sd 8; s a, 3mgnB0E0gbGId0. v af #—a, 85006 (33e5gd0L
2396056l 5d3L 98 ga0 Loby:
d d
(X, y) > (X+=2, y+ax+a—++a,) ,
d, d,
05906 29b@EHMegds 300wgdl Labgl
yZ=x}+ax®+b,
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bsosg a,b,e K s A=-2ab.

%) a12 =—8y , 95306 (33P0l OB 5dgl Fgdgao Lsbg: (X, Y) = (X, Y + X +a3),
23963 mgds 9000gdL Lobgl

y2 = x3+ax+b

bosg a,0b,e K o A=-ad,
10.6. §a®EHogdol 89360905 geoglnG Fothby. 313350, E 560l gmogln®o fomo K g39mby.
o®LgdMdL Fabo (9.5 JmMoobs s dbgdol Fgbo), GmIgeoi Lodmowgdsl 33sdeg3l 53 FoMol mGo
§90G0wosb dogormm (ool dgbsdg FaOGHowo. vy 50 gl asbzdoM@GHozom Mrmym®E 8930Mgd0l
3965305 E(K) §96&0gd0l Lodemsgmgbyg, 85306 0d69ds 182180, Hmdewols 5ryenmgsb gawgdgb@bsg
§o60mo9gbL O PoO@owo. LHimMgo gl xXano gsdmoygbgds gwoxlm® (omgdbg ©onwdbgdmem
360033 MaM 553079 Lobi¢gdgddo.

3963050GHMmm Mo FaodGowol 893mgdol Mm3gMagos Jogled Fomby agmdgdtomman (ob.
Le®. 10.1.).

e

s) P+Q 5 P+P 3) P+(-P)=0

bmE. 10.1  geroglv® Gombg mmo FgHEHowob xsdol dmdgdbol ggmdg@momwo Hobo.

1. 080Lsmzg0L, B Bg3300dmm JEonLrMOo oMol mGo gsblbgsggdnwo P ©s Q FymEowagdo,
LoFotMms 59 §9OHGH0wgdbg 2535¢Mmmm 9339000, HMIJE0E Jonlvy® Homl 25053390 dglady
P90 GH0oTos. 58 AgLsdg GO Gowob bodg@Homwo FodGowo X ©gmdol dodsMo Fomdmowagbl

P ©s Q §96@0wgdol %505 P+Q (Lom®. 10.1. 5)).

2. 09 geogxlyeo oMol Hmdgeody famGowl agobos dogMds@mom 03039 PodEGowo, 8s80b 53
960G Mbs 4935@ MM dbgdo s dbgdols s FoMmob 350533900b G990 FowgdEo
GO BHowob LodgE®momwo FodGHowo X 0gdol dodsem 046905 59 F9OEHOWL Maz0L 15306
9936900L d900920. (L. 10.1. d)).

3. P $96&0wob 8m306@53069 (— P) §a®Eowo gfmwgds Goo@owl, Gmdgewog Lodg@®omwos

P §96&0w@ol sdbgoms 0g®dols 30dsem, 56wy oy P(X,Y), 85306 —P(X,—Y). 50 Gg&@o-
g0l %530 5oL LFmOg MLsLEM@@dOL FohGowo O =-0, Gmdgwog 6 9370360

9oRLYO F9OEGH0L ©s FoMHBMmoagbl ghmgmwmgsb fam@owl (ob. Ly, 10.1. 3)).
29630bomm oligmo 390, HMIoL Jobslosmgdgwroa 56 MEMOL 2-U 56 3-U. HMAMEME 3bsbgm,
abgo 99dmbgzq3980 goM©oddbol g B0 93005 03000000 FoMEH030 Lobol JobEMEgds

yZ2=x*+ax+b, (103)

oo &b e K s A=—16(4a’ +27b?.
50 998mbg9380, RE3mdOL 306mds, B@d A# O, ©s0y3569ds 085%g, GMmE (10.3) gobEHm@gdol
omgbgbs dboMgl amd 3MOMG ABEHMEWGISL 560 3dmbogl Xx9gHso Bqlggdo. 3bsbmm, G®ame
390dgds godmgzmgzsmmm 3930Mgdol 899w 3005390 FgMHEHowgdol 3mmmobs@gdo.

@60 3sblibgs39829em0 FaBd0em9Bol 8936985. dmggdnmos P(X., Y;) ©s Q(X,,Y,). ¢mbws dmg-
998600 99589 (X3, Y3) FaOGH0@ol 3mmm@obsdgd0. Hrgmea gbsbgm, 3gmdgdHonws 59 FaHGo-
@g9d0L dLo3zM9ds© MBS 2935BMM® §MHRBg 59 MmO HaMEGHOWDBY. ©s3m83sm, 5 FOROL FobGEHmemgdss
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Yy =0X+B (9b G659 56 0d6gds X ©096dob 3963960032960, Hmym®g gb a35d3b 8qlsdy 8gdmbgg-
3590), 35806 8923000005 ©I3HIOMM, H™MA
a=22"N o By, —ax,.
X, — X%

50 §OERoL FadGowo (X,aX+B) 85906 s Tbmewme 85806 dg0dwgds 937036m@al Fodl, 0y Jgb-
Y05 30OMBS

(ax+B)? =x>+ax+b ,
Lo0sbsE F0300JOM, MMI MoEYH53 PobEBHMEIGdSL

x* —(ax+B)%+ax+b=0
5J3b BbmEm Lsdo goblbgeggdweo s8mbablibo, qb FORg Fbmmwm Lsdxg® 339008 E Fodl, 58550096
@O0 3553390 0d698s P (X, Y1) © Q(X5,Y,) Fadowgddo, s6v9 X;, Xy Fo68moopgbab ab@m-
wgdol 53mbsblibgdls. 95306, 30g@EHol mgm®mgdol msbsbdsw, Xz = a? - X; — X5 . 0563030 350mm3wg-
000 003009dm, H™MJ

2
X3:[YZ—Y1J —X —X, © y3=(y2_y1J(X1—X3)—Y1- (10.6.)

Xy =X

X3 =%

JBD0 @5 03039 FIBAHOOl F9365985. Gmoglsg P =Q, 6mam®g Bsbsbowsb Bsbl, g39d69ds
focob dbgdo P Ggd@owdo. 5378350, ™3 A gbas 560l Fo®mdmgdmwo dy/dX FoeGowdo P .
3053650 Bbg300lL FoMBMmgdY0o, HMIgEos ImEgdEos ob@megdom (10.6), dmag39gdl, Mmd

3xZ +a
a=—1—
2y,
5 0¥ B396 59 8608369 mdsL hogligsgm (10.6.) Geagrmdgddo d0300gdm:

2

y 3xZ+a oy y 3xZ +a (X - %)y

35| T, | T4M @ Y= o AT A3) T Y-
2y, 2y,

30633009 FatH0erg8ol 93698 HMmELSE 2306 MO0 FM30ME306HY FadEHOowgdol
P(X,y) @ P(X,—Y) 8936905, 8500 %530 046905 “lsliermmmdol Fah@owo, Gmdgebsg gbswos
30065300 56 495hb0o.

10.7. %an80l 60p0.  ©37335m, E 560l gmoglbyéo Gomo, goblsbogenmo F(Q) ggemby.
503b0dbmm E(Fq) -0 0b §90G0w9d0, HMIWIOOEF JOPNEOMWO® 9300360006 gEroxglme Fodb s
F(Q) 39eb. 85806 53 §96BHowgdols Lodtageng ‘E(Fq )‘ 06995 Gotrol Gogo F(Q) 39wmby. s6GLgdmdL

35bgl gMM9ds, MMIWomsE 93H303Ids, ®MI g LOIMsgEg INMLgLYdME0S
[E(F,) +1-2,/q,E(F,) +1+2/q]

0b93580. Bbgobsoms@ 3sLgl mgm®m9ds Fgodeqds RsdMZsgsodmm 3g8@gabroMsm: vy E s@ol
9@oxgly®o Fomo, 3sblobmgenmo F(Q) 39y, 35806 ‘E(Fq )‘ =0+1-t Loosg |t| < 2\/6 Ctu
Fmwgds E potob ggscmo F(Q) 39009, 993060905, 6@ Bgdoldogho ds6@GHogo P Gogbgols s
dogo T-Logol, Mmdgdog 53059mBogd9b 30GHMdL |t| < 2\/6 sOLgdMdL E  gmogbn®o Foco,
256LsBgOMmo F(Q) 390bg, Hmdmolomgols ‘E(Fq )‘ =p+1-t.

09 E gemoglnéo fomo gsblsbugmmmos F(Q) g39embg, 85906 ol gsblsbogtwgmmo 0d6gds 50
390l 6380Ld0gM QoRMMNMYBsBY. FglodEgdgeos 35B396Mmm, GMA sbigom dgdmbg935d0 LodsMmmE0560s
39900930 M9m69ds. ) E  gamoglirg®o fomo goblsbugenmos F(Q) g39wbg oo

[E(Fy)|=a+1-t,

35806
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‘E(Fqn) —q+1-V,
bosg {V,} 960l 89890 Labol 808ggmmds: Vo =2,V; =t ©s V, =VV,; —-qV,_,,n=>2.

29630b0mo B550mo. 3998350, JmEgdwo 33sdab E  gmogln®o Godo
y2=x*+x+6 (107,

256LsB3OMmo Fj; 3900, ©350060mm FamGowgdo, Hmdmgdog 937m3606 E  §oml 98 39y
580Lsmg0L yggams X € Fy; Gao@owmgdolsmgol mbos godmgmgswmne Z = X3 +X+6 o5 300gdY0

8608369cmdgd0Lsm3g0L 53gblbsc (10.7.) gsbEHmmgds Y -0l 80ds6m. Gmoglsg X =0, dogowgdm,

6md X>+X+6=6. 39350mfidmm gowgol 300GHIM0Tdom, 5MOL M) 565 gb MoEblzo 339MSEIO
65900. 530L5030L BZ5BHIMMD 250MMIEGIO:

(11-1)/2
6 / (mod11) = 7776(mod11) =10(mod11) = —1(mod1l) .

Qg ogo X=0 o6 g3mmzbob E ool 50 390by.  ©5378350, gbws X =2, 85306
X3 + X +6(mod11) =8+ 2 +6(mod11) =5. 259m309496mm  goegmol  3Mo@IMomdo,  a39d69ds
3125(mod11) =1, Gog 0dsb 6086s3L, G™d FoOGowo X =2 g3mmgbol E  Fodl 59 ggedy. 303mgmom
F9gLododolo  335MOGMEO  BgL3Jd0. MMAMOE dEydol MHoEbzgdol AsBbowIzol MHML  gbsbgm,
6L LEMWEYds JoHmds [ =3(Mod4), (10.7.) gsbEHmEgdol Bgliggdo Bgodwgds FsdmoMZsEmls
BMOHIMEON
y =+z@ V4 modq) .

53o@md Bogoogdm, Gmd Y =+5°(modl1l) = +125(mod1l) =+4. 8ogoogm E  Godob m6o
FaoGowo  (2,4) s (2,7) . 58 gdmmgegdols Bgwgagdo 6sBg9b5d0s 3bGowdo (10.1).

OMymOG 98 3Ok BsBL, Bogomgm m@mmg@o FamGowo. gig ogo E Gool F; g9y

Loy 946909 (399930 HaOGH0wo (9Omgmemasbo FgoEHowol ©sds@gdom). 89330M0dmm memo FooEowo,
©5399935m, (2,4) ©5 Dgdmm dmygzsboeo Bm®IMgdol Mmebsbdsw 33976905, ™A

gbcowo 10.1.
X x3 + X+ 6(mod11) Jaoedoggeo | Y
bodmos oy
NoN
0 6 NG
1 8 NGN
2 5 ©osb 4.7
3 3 ©oob 5,6
4 8 NoN
5 4 ©oob 2.9
6 8 NN
7 4 ©osb 2.9
8 9 ©oob 3.8
9 7 NN
10 4 ©osb 2.9

Xg = (Y, = ¥1)2 % (X, —X;) 2 =X — X,(mod11) =5%(mod11) x (37)?(mod11) — 2 — 5(mod11) =
3x5-7(mod11) =8.
Ya = ((Y2 = Y1)(X; = %) (% — X5) — ¥, )(Mod11) = (5x 4 x (~6) mod11- 4)(mod11) =
(9%5(mod11) —4)(mod1l) =1-4(mod1l) =8.

8030090 FgdEHowo (8,8).
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25003mM35mm gbws GgoEowo 2P, vy P(2,7) . 50 8980mbgggs80 33996905
Xs = (3% +1)°(2y;) ™ ~2x)(M0d11) =5 y; = (3%} +1)(2y1) ™ (% —%3) — ¥;)(mod11) = 2.
0¥ 353953039 gOm 53 250MM3WgdL, 3030090, HMI
3P =(8,3);4P =(10,2);5P =(3,6);6 p = (7,9);7P = (7.2);8P = (3,5);9P = (10,9);10P = (8,8)
11P = (5.9);12P = (2,4),
@53 08559 B0mmomgdls, ®md P(2,7) gogows F; 303ew6o xaw50l §56:3mddabgmo gagdgbéo.

3bo©0s 305dH03Mms© LsobEIMgle J-mg0b E  gmwoglmmo Gomgdol ‘E(Fq )‘ F96E0w9d0L
LOIMH3OL  oMzErs bawom FgmdegdgEs, JogMsd sMLYIMOL  3mMEPobMINIW MO  sSEMOOMT0
SEA(Scoohcoof-Elkies-Atkin), ®mdgmog  §oM0moaqbl  ©mgobsmgzgol  Lovr3gomgle  SEam®m0mdl
Bgdobdogho  goglb®o FoMol  HgdEGHowgdol  sdmbsmawgws®  FoMG03 ©d  M3GH0ToMHS©
OBOOMYPOIL ZIJobY.
9oglbyyMo Homgdol sgobmed bogMgdo Jomdmoaqbol MM Xawn®o 3sbmbol Ladvys-
WROM SMHOMTYIH0IN0 M3gM330900L BoBIMIOOLL 930 gdg0s 25gmaol (LalBMwo 39w gdol
9gdombggzedo 0bzgMlool) ™m3gMsgos o3 ©s39380MYdWEs 2033909 Lodbgeggdmsb. 39MHIm,
0b639MLool  Mm3gMHo300LsM30L  9Y30gdgo  bEgds 933¢0EIL  FIRIOOMGIMWO  SERMOHONTOL
24900yg9bgds, MHMIgbsg FoMrmoos 993 03039 LoMMEg, Mog 398MOZ OOl SEMEOHOMAL, TG0
95063, M3 Fgbo, Lo MJooBE0s 5M153T5MOLO® JBIJEHWO0S.
080bom30l, MM ™300 53030Mm™m 0639MHBOOL M3MOE0S s J9BMMZGDO B35BHIOMM

MROM 939JGHIOQ, 2o0moygbgds guogrgly®o Fomol FomdEHowgdol fomdmoyqbs 30mgdaomwmo 3mmem-
©0B3¢)gBob LsBemamgdom. P2(K) 36mgdgommo bodehayy K ggmbg asbolsboghds Gmam6s
obgmo Lsdgmegdol (X,Y,Z) bodtsgeg, Gmgewdos 130z 96939630 JHPOOMMSE 56 GOl
bl s X,Y,Z e K g39eb. 59 Lsdgmegdobsmgol 398m@sbomos 9d3035¢096@Hmdol 80850mgds
39990 Lsboom: (X,Y,Z)~ (A°X NY AZ) 69d0Ldogmo A e K. Bsgsmomsc, P2 (Fyq)-ob
8990bg93530  GodGowgdo (4,3,2) s (9,410) 56056 9d30359bGHGgdo (A=5,c=d =1).
9930350963 ®dOL 3eslo 50060869ds Gmamtg (X 1Y 1 Z) s Fomdmawygbl

(X:Y:Z)={\°X ,NY,AZ:Ae K"}
BodGagaql. (X 1Y 1 Z)-b gfmogds dBemgdgomyeo fgddoeo, bawo (X,Y,Z) s6ob 8obo Foedmdso-
2969@0. 36:mgdaor@o FamEowgdol LodGsgwg K 39embg s00b0dbgds P(K) -oo.
o) (X' Y2y e(X:Y:Z) 85806 (X',Y!,Z2"y=(X:Y:2),
96 943035096 EGHMdOL 3ewsliol bgdolidogmo Fomdmdsagbgmo Ggodwgds ogml 58 3ersliool omdmds-
29690. 3659303 gl 085L 6086538, B3 oy Z # 0, 85806 (X/Z ¢ ,Y/Z d 1) séol (X :Y :Z)

360m9dgonwo FomGHowol Fomdmdsagbgwo Z =1 3mm®@obsdom. M3 085 650dbsgl, Gmd Bzgb
239930 MH0gMmMELobs glsdsdolemds 3GrmgdEowe

P(K)"={(X:Y:Z): X <Y <ZeK,Z=0}
s 5830676 A(K) ={(X,y): X,y € K} G96&0w9dl dmemol.
P(K)O ={X:Y:2),X,Y,ZeK,Z =0} 36m9dzonwo §ao@EHowgdol bodesgwal gfmwogds §63g

MBOLOMEMd5do S JoLo FgHBHOWwgdo 56 FggLodsdgds sMEIO™ 5x30b6WG FgMHGHowD.
390963@®sbob (10.1) gob@magdol 3GMmgdiowmo gm®ds doowgds X ©s Y 306mMo Jmmem-

0653 7go0l 30MmgJ309wo 3mmOHEObsEGO0m hsb(33c9d0L FHOM. T5495E0mMs©, )
yZ=x3+ax+b
256@ 0580 go8m3z09969d0 Bobogggdsl X — X / Z% o y—>Y / Z3 (58 3merth00BsBdL -
396 05380560l 3650956029¢ 3BHObSBHHBL), 10300900
Y2 =X*+axz*+bz®

396G M@gdsb.
Fotdowgdol dazeigds (X3,Ys,Z3) = (X1, Y1, Z;) +(X3,Y2,Z;) beogds 8gdgao gamavmgdol
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A, =Y, 23 As =Y, 22 Ag =N, —Ag
A=A +A, Ag =N, +Ag Z,=N2,Z,
X3 :)‘26_)\7)\23 Ag :)‘7)‘23—2)(3 Y3 :()‘9)‘6_)\8)\23)/2'
653 999bgds FaOGHowOol gsm@Basggdsl, gb bogds 99890 abom:  (Xj3,Ys,Z3) =2(X(,Y;,Z;) o

39900949bgds BmOIMgdo:
A, =3X7 +az) A, =4X,Y,? A, =8Y,*
L3 =2Y1Z, st)‘zl_Z)\z Yz =A (A = X3)=A;

B3 369053, 5 TBMWME 9HMbIW a3b3wIVs FoYmBs ©s oo dwdogdy (2) , sdo@md
dm3gdmo  g3garobomzgol Bg96 899a30dwos  Fobobffo® godmgmgocmm dolbo  FgdMHbgdmwo  ©o
©53BMyMm 358MMZgdOLMZ0L LoFoMmM M.

3O8OMwo bgwdmfg®ol sboew LEsboa®@do (s 3bs@os sbow seam®omddos) bsowydgm
2L 50©gds MHMIG0dg HIOGHOWO O O 2oLOMAdOL HoMIMoYgbl 53 FgMEHowol magol
053m96 GodgbxgMdg 99309d0m Jogdwo FgdEHowo.

aboe LEBIOAEL 9fmEgds 30iOMEo bywdmfigmol secogm®omdo garoglnmo fotmgdoom (Ellip-
tic Curve Digital Signature Slgorithm - ECDSA) 5 doewsdos 2001 feroosb.

L53mbEHG M@ 30mbggdo:

1. 65 360@g6mhomdgdl Mbs 53054Mmx30¢gd®gL 30BOY0 bgmdmfgol serym®omdo?

2. 356300 99330600 (30300 bgwdmfgHol LEHIBIMAGHL s 9A0bgm bgwdmfgms
bgds 450565399 BH9JuGBY, 0 53 BgJuBHOL 390-13mbJgosy?

3. s0fghgm  bgdmfigeol s  d9gdmfdgdol  36m(390wMHgd0 3OgOWwo  bywdmfg@ol

LBobsM@do.

9h39690, ®o@™A LOHMEYOdS 30MMdS ' =V OHMELSE bgedmfgds 369G ME0s?

MoBHmd  asbs  LboFoMm  gwoxlyydo  FoMgdol gsdmyabgds  oxdwwo  bgwwdmfgmol

SEam©0mddo?

65 3OHMEIYOS TJOEZIWS SEYMOOMTT0 gEroBLMo fFomadol gsdmygbgdol 999gy?

H@am©0 Lobol Fomadl 9Hmgdsm gerorlvy®o fomgdo?

H@am® bgds HoMGHowgdol 99360905 gerozbvy® HoMgdbyg?
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