kriptomeTodi maqsimaluri saimedoobiT, gasaRebis gamoTvlisa da gamoyenebis gareSe
gulnara kotrikaZe
saqarTvelos teqnikuri universitetis asocirebuli profesori

 m_kotrikadze@yahoo.com
amocanis dasma
gavecani da Seviswavle arsebuli meTodebi da davdeqi aseTi amocanis winaSe: Semeqmna iseTi meTodi, sadac momxmareblebi ar gamoTvlidnen gasaRebs da arc saidumlod gadascemdnen erTmaneTs. anu Semeqmna iseTi meTodi, sadac saerTo gasaRebi ar gamoiyeneba, magram miuxedavad amisa, arsebul meTodebTan SedarebiT, saimedooba miRebuli meTodis, iqneboda maRali, vidre arsebuli meTodebis.

axali meTodi gasaRebis gamoyenebis gareSe

meTodi mdgomareobs SemdegSi:

gamoTvla xdeba GF(p) galuas velze. winaswar cnobilia, anu yvela momxmarebelma icis p ricxvi. aseve cnobilia, rom orive kanonieri momxmarebeli irCevs or-or saidumlo mTel ricxvebs. momxmareblebi avRniSnoT X –iT da Y-iT. 

X – momxmarebeli akeTebs Semdeg operacias. aiRebs raime mTel ricxvs da Semdgom iTvlis meore mTel ricxvs, Semdegi tolobis gamoyenebiT:

a * c = 1 ( mod(p-1) )

miRebul  a  da  c  ricxvebs itovebs saidumlod [1,2].
analogiurad iqceva meore Y momxmarebelic:

Y – momxmarebeli akeTebs Semdeg operacias. aiRebs raime mTel ricxvs da Semdgom iTvlis meore mTel ricxvs, Semdegi tolobis gamoyenebiT:

b * d = 1 ( mod(p-1) )

miRebul  b  da  d  ricxvebs itovebs saidumlod.

amis Semdeg, vTqvaT X – momxmarebelma unda gaagzavnos werili, Sesabamisad man unda daiwyos teqstis daSifvra. teqsti, anu informacia avRniSnoT M simboloTi.  
X – momxmarebeli gamoTvlis:     Ma (modp) = A 

miRebuls ugzavnis Ria arxiT meore momxmarebels.

Y – momxmarebeli gamoTvlis:     Ab (modp) = B 

da rasac miiRebs ugzavnis isev pirvel momxmarebels,

X – momxmarebeli gamoTvlis:     Bc (modp) = C

miRebuls gaugzavnis meore Y momxmarebels 

Y – momxmarebeli gamoTvlis:     Cd (modp) = M. 

CavweroT gaSlili saxiT:    Ma*b*c*d (modp) = M(a*c)*(b*d) (modp) = M1 * 1 (modp) = M moviyvanoT magaliTi, radgan aRniSnuli meTodi ufro mkafio da gasagebi gaxdes [1-3]. 
GF(p) velze, vTqvaT   p = 11,    p-1 = 10 

X – momxmarebeli a * c = 1 ( mod(p-1) ). vTqvaT  a = 3,   3 * c = 1 ( mod(10) ) ,  
aqedan  c = 7

X – momxmarebeli iRebs Semdeg wyvils (a,c) = (3,7).

Y – momxmarebeli b * d = 1 ( mod(p-1) ), vTqvaT  b = 1,   1 * d = 1 ( mod(10) ) ,
aqedan  d = 11

Y – momxmarebeli iRebs Semdeg wyvils (b,d) = (1,11).

M =  g e p e i    anu  M =  2  4  14  4  8

amis Semdeg simboloebi unda avaxarisxoT im saidumlo ricxvebis gamoyenebiT [3,4]. 
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maSasadame, meore momxmarebelma miiRo teqsti, sruliad Ria arxiT da yvelasaTvis xelmisawvdomi gziT, magram miuxedavad yvelafrisa, maqsimalurad daculi gziT.

SeiZleba iTqvas, rom yvela tolobidan ucnobi aris xarisxis maCvenebeli, anu is saidumlo ricxvebi, romlebic amoirCies da gamoTvales saidumlod momxmareblebma, modulis gamoyenebiT. magaliTad:
Ma (modp) = A,   M a  (mod11) = 8,   a = logM 8 (mod11)

sxva tolobebSi ki, teqstis nacvlad gvaqvs sxva ricxvi Ria arxiT gagzavnili, mag: 97 mod11 = 4. am tolobida, hakerisaTvis ucnobia mxolod xarisxis maCvenebeli, amitom CavweroT aseTi saxiT 9X mod11 = 4, am tolobidan gamomdinare x = log 9 4 (mod11) .
e.i. 9 ra xarisxSi unda aviyvanoT, rom moduliT 11, miviRoT 4. aseTi Zalian bevri ricxvi arsebebs, sxvadasxva ricxvebi erTidaigive moduliT mogvcems erTidaigive Sedegs. maSasadame, am meTodis saimedooba damokidebulia xarisxis, anu saidumlo ricxvebis amocnobis sirTuleze. aRniSnuli ki, damokidebulia modulis maCvenebelze. saimedooba iqneba 2p/2 –ze damokidebuli, ix. cxrili 1, grafiki 1, grafiki 2.
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cxrili 1. arsebuli da miRebuli axali asimetriuli meTodebis maxasiaTeblebi.

p modulis zrda, raTqmaunda iwvevs Casatarebeli operaciebis raodenobis gazrdas, anu gadarCevas martiv ricxvTa simravleSi. roca P≥37-ze, N Casatarebel operaciaTa raodenobam daiwyo Zalian swrafi zrda, rac naTlad Cans grafikze da metyvelebs meTodis saimedoobaze. Tumca aRsaniSnavia is faqti, rom ukve arsebul difi-helman-merkles meTodSi, Casatarebeli operaciebis ricxvi, sagrZnoblad mcirea vidre Cvens mier miRebul meTodSi [5-7].
daskvna
1. miRebuli meTodi aris asimetriuli anu Ria arxiT mimdinareobs. 
2. miRebul meTodSi, saerTo gasaRebis gamoTvla ar aris saWiro da arc saidumlod gadaicema. saerTod meTods gasaRebi ar sWirdeba. ubralod momxmareblebi irCeven saidumlo ricxvebs, romlebic gamoiTvleba yvelasaTvis cnobili formulis saSualebiT. magram miuxedavad amisa, meTodi maqsimalurad daculia da saimedooba damokidebulia logariTmis gamoTvlis sirTuleze. 
3. difi-helman-merkles meTodSi saerTo gasaRebis miRebisaTvis tardeboda oTxi operacia. Cvens mier miRebul meTodSi ki, oTxi operaciis Sedegad, mimRebi mxare iRebs sawyis teqsts.  

4. miRebuli meTodi siCqariTac gamoirCeva, ufro swraficaa da maqsimalurad daculi.
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Y – momxmarebeli
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grafiki 1. arsebuli difi-helman-merkles meTodis p modulis damokidebuleba N  Casatarebel operaciebTan.








grafiki 2. miRebuli axali meTodis p modulis damokidebuleba N  Casatarebel operaciebTan.











PAGE  

