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Bnagnmup Boxosunh Anroputmu chakTopusaumje



dakTopusauyuja
[Nonapmos p — 1 meTog

» [lpBu anroputam 3a chakTopusauujy ca kojum ce cycpehemo je
Monapgos p — 1 meTog.

» lako oBaj anropuTtam Huje KOpucTaH 3a cBe bpojese, NocToju
Tnn bpojeBa 3a Koje je Beoma edmKacaH.

Mpunpeme

Heka je nat N = pg n npetnoctaBumo ga cmMo y ctamy Hahemo
bpoj L Takas ga
p—1|Lug—1¢tL.

Heka je L = j(q — 1) + k. Ha ocHosy mane ®epmaose Teopeme

at=1 (mod p) at=a* (mod q).
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dakTopusauyuja

[Nonapmos p — 1 meTog

[Mpunpeme
Kao wrto cmo sugjenu

at=1 (mod p) at=3a* (mod q).

Bpro je mana sjeposaThoha ga a¥ =1 (mod q). Mebytum, 7o je
YMpaBo LWTO HaAM OAroBapa

p = n3g(at — 1,N)

» Vkonuko je p cneyudpmyan y cmucny aa je p — 1 npomseog,

Manux npoctux bpojesa, oHga hie 3a Hekn bpoj n = 2,3, ...
n3pa3

n3p(a” — 1, N)

6uTK TpaxkeHn npoctu akTop p.
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[Nonapnos anroputam

pollp-1(N)
Mponanasu npocte chakTope bpoja N.

» [loctasu a =2 (OBo Huje 3apata seh npomsBosbHa
BPWjeAHOCT).
> forj=2,3,....M
(M je Heko yHanpujen fedMHUCAHO FOpHE OrpaHmnyerse)
» Moctaen a=a’ (mod N).
» Pauynaj d = H3g(a— 1, N)
» Vkonuko je 1 < d < N oHga BpaTu d.
» BpaTu "npobajte Heky apyry BpujeaHocT a.”
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[Mpumjep lMonapa p — 1 anroputma

Kopuctumo npetxogHu anroputam 3a hakTopucatse
N = 13927189. Tpaxumo n3a(2% — 1, N) n HakoH Tora, aKo je
HEeyCnjeLIHo, OHAa NOCTENeHO, UCNMTYjeMO 3a Behe eKkCroHeHTe.

n3a(2% — 1, N) =1 mod N,

n3a(2!% — 1, N) = 1 mod N,

n3a (23 — 1, N) = 1 mod N,
n3a(2'* — 1, N) = 3823 mod N.

Hakne, p = 3823 je draktop oa N, a pasznor je Taj wTo cy dakTopu
oa p— 1 manu
p—1=2.3.72.13.
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MpumjeTumo ga je kao y cnydajy Hanaga Ha JJ10OI npobnem, Bpro
BaXXHO Aa p — 1, 3a gatm bpoj p (koju ydecTByje y hakToprsaumjn
PCA wmogyna N) He byge nponssog Manux npoctux b6pojesa.
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Pasnuka kBagpata kao mMohHo cpenctso dpakTopusauuje

> JeaHa of ycnjewHujux TexHuka dhakTopmUsaumje noYmea Ha
JELHOM Off HajeNIeMEHTAPHUJUX NLEHTUTETA Y MaTeEMaTULN

X —y?=(x—y)(x+y).

» Heka je gat 6poj N. Ako npoHaljemo a Tako ga N + a® = b?
oHpa je N = (b — a)(b+ a), ynme je usBpLueHa
dakTopusauuja.

Bnagnmup Boxosunh Anroputmu chakTopusaumje



dakTopusauyuja

[prMjepu - dpakTOopr3aLMja pasanKoM KBajpaTa

Mpumjep

lpetnocrasumo ga umamo N = 25217. Tpaxxumo pegom bpojese
N+12, N+22 ..., cse AoK He npoHahiemo noTnyH KBagpar.

Y ocmom kopaky gobujamo N + 82 = 1592 yume je npoujec
cbakTOopU3ayumje 3aBpLUEH

25217 = (159 + 8)(159 — 8) = 167 - 151.

Axko je N Bennkn bpoj, oHaa je mano BjepoBaTHo ga hie caydajHum
nsbopom bpoja a gobutn kBagpaT uujenor bpoja.

Bnagnmup Boxosunh Anroputmu chakTopusaumje



dakTopusauyuja

[prMjepu - dpakTOopr3aLMja pasanKoM KBajpaTa

MpeTxogHO MoXeMo yonwTuT Tako wTo hemo ymjecto N,
nocmatpatu kN, 3a Heku umo 6poj k.

Mpumjep

®akTopuemo N = 25217, Tako wTto Tpaxumo pegom 3N + 12,
3N +22, ..., cBe gok He npoHahemo notnyH kBagpat. Oner, y
ocmom kopaky gobujamo 3N + 82 = 7812, a ogatre je

3N = (781 + 8)(781 — 8) = 789 - 773.

Hanaxersem H3a(N,789) = 263 n H3a(N,773) = 773. Kako cy
263 u 773 npoctu bpojesu, na je nyHa gpakTopuzaymja
N =263 - 773.
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[prMjepu - dpakTOopr3aLMja pasanKoM KBajpaTa

Paznor 36or kor cmo uckopuctunn 3N + a2, a ve 2N + a2 jey
Tome wTo 2N + a® He Moxe 6uTu nyHn keaapaT. Hajnpuje,
npumjetumo aa je N Henapan 6poj. Haswe,

2+ 0 =2 mod 4, ako je b napa
N +2°=2+2°= + m ’ KJ_ AEpar
2+ 1 =3 mod 4, ako je b HenapaH

Ca ppyre cTpaHe, 3HamMO fAa Cy CBM KBagpaTu npuopaHux bpojesa
KoHrpyeHTHU 0 unm 1 no mogyny 4.
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Pasnuka kBagpaTa-yonwTeHU NpuUcCTyn

» [pumjetumo ga je 3a daktopusauunjy 6poja N gososbHO Aa
Hahemo 6pojese a n b Takee ga

a’>=b*> (mod N),

jep mocTojn n3rnegHa waHca aa Hahemo HeTpuBMjanHK
dakTop bpoja N pauyHajyhin

H3a(a — b, N) ogHocHo H3a(a + b, N).

» V npakcu, Huje jegHocTaBHO Hahu gupekTHO BpojeBe a u b na
ce 3aTO KOpUCTU copMCTULMpPaHMja NPOLEeAypa HIUXOBOT
HafaXkerba.
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PakTopr3aumja y Tpu Kopaka

basa Hahu wto Buwe 6pojesa a1, az, as, ..., a, TakeBe fa ce ¢; = a?
(mod N) Moxe npeacTaBuTh Kao Mpon3BO4 MasMx NpoCcTuxX
bpojesa.

V136op Hanpasutu npownseog c;j ¢, - - - ¢, bupajyhu Heke op bpojesa
Cj, TaKO fa ce CBaku npocT bpoj y ToM npomsBogy nojassbyje
Ha MapHOM CTemneHy.

PauyHn Heka je a = aj aj, ... aj, n uspadyHajmo Hajsehu 3ajegHuykm
ajenunay, d = H3g(N, a — b). MowrTo je

a> = (ajai,...a,)° = cyc, -, = b>  (mod N).
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PakTopusaumja y Tpu Kopaka

PakTopuemo 6poj N = 914387 no npeTxogHO OMUCAHO]
npouesypu. Hajnpuje Tpaxkumo 6pojese a Takse ga a> mod N
MOXXEMO haKTopUCaTh Kao NpoM3BOL Masmx NpocTux bpojesa,
OHMX KOju npunagajy yHanpujen ogpeheqom ckyny {2,3,5,7,11}.
He ynazehun y nutare kako cmo bupanu a, npumjehyjemo ga

18692 = 750000 mod N u 750000 = 2* - 3. 5°,

19092 = 901120 mod N n 901120 = 2'*.5. 11,
33872 = 499125 mod N un 499125 = 3-53.113.
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PakTopr3aumja y Tpu Kopaka

18692 = 750000 mod N un 750000 = 2* - 3 - 55,
19092 = 901120 mod N n 901120 = 2'*.5.11,
33872 = 499125 mod N n 499125 = 3 .53 . 113,

Mpumjehiyjemo fa ako NOMHOXUMO CBE Ca JInjeBe U JeCHe CTpaHe
(1869 - 1909 - 3387)° = 164255% mod N.
Kako je 1869 - 1909 - 3387 = 9835 mod N, na je

H3a(N, 9835 — 164255) = u3pg(N, 154420) = 1103.
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€11 €12 €1t __
P11 P2 P =cC1
&1 e er _
P P> ptm =
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PPy Pt =¢r
Uwm je vahin uy, up, ..., u, Tako ga je
uy uz u
Cl C . e Crf

noTNyH KBaApart.
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Ako nocmaTpamo

uy u2 u,
C]. C2 e Crf7
OHJZa je TO 3anpaBo
eriuiteiup+-teur | euitexurt-tenur | eirurtextust-terrur
P1 P> Pt

na Mu TPaXXWMo ui, Up, ..., U, Tako Aa je

elur + et + -+ + e1u, =0 (mod 2)
erpu1 + etz + -+ + epu, =0 (mod 2)

ety + et + -+ + et =0 (mod 2)
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Jow Hekn anroputmun 3a dakTopu3auujy

MocToju jow nyHo anropuTama 3a cpakTopusaumnjy Mehy kojuma ce
n3gBajajy

» [onapgos "po” anroputam.

» KsagpatHo cuto (Quadratic sieve).

» Metoga cuta nossa bpojesa (Number field sieve).

» ®Paktopusaumja nomohy enUNTUYKNX KPUBUX.

» MeToma Bepv>XHOr pa3/ioMKa.

Metopa cuta nosba bpojea (Number field sieve) je TpeHyTHO
HajecbukacHuja meToma 3a dhakTopmzauujy.
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XBana Ha naxebu :)

i me

Bnagnmup Boxosunh Anroputmu dbakTopusauuje



	

