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ricxvTa wonis mixedviT informaciis dacvis

meTodis damuSaveba

gulnara kotrikaZe, Tabuka cimintia

saqarTvelos teqnikuri universiteti

reziume

miRebulia daxuruli arxis axali meTodi, romelic momxmareblebisTvis, აris swrafi da

gasaSifradac martivia. amavdroulad, mesame pirisTvis `hakerisTvis” rTulad gasatexia, anu

maqsimalurad daculi sxva arakanonieri momxmareblebisagan. mimReb mxares SeuZlia daadginos

miRebuli daSifruli teqstis namdviloba. aRniSnuli meTodis misaRebad ki gamoyenebulia ricxvTa

wonebi.

sakvanZo sityvebi: dacva. simetriuli. gasaRebi. ricxvTa wonebi.

1. Sesavali

risTvisaa saWiro informaciis dacva ? risi gakeTeba SeuZlia informaciis gamtacebels _

`hakers” ? mas SeuZlia Secvalos informacia Tavisi miznebisaTvis, gaifarTovos Tavisi kanonieri

uflebamosilebani. gaigos, vis ra informaciasTan aqvs Sexeba, SeuSalos xeli momxmareblebs Soris

informaciis gacvlas.

kriptografiuli terminologiiT adresatisadmi gasagzavn werils (Cveulebriv Setyobinebas)

ewodeba dauSifravi an Ria teqsti. werilis iseTi saxiT kodirebas, romlis drosac saidumlo

xdeba teqstis Sinaarsi garkveuli kodirebis gamoyenebiT, ewodeba daSifvra. kodirebul teqsts _

daSifruli teqsti. daSifruli teqstidan sawyisi teqstis aRdgenas _ deSifracia. daSifvrisa da

gaSifvris (deSifraciis) SemTxvevaSi adgili aqvs teqstis gardaqmnas gansazRvruli algoriTmis

Sesabamisad. gardaqmnis tipi amoirCeva gardaqmnebis simravlidan, romelic qmnis kriptografiul

sistemas. sistemis nawils, romelic axorcielebs informaciuli teqstis konkretuli gardaqmnis

kods, ewodeba gasaRebi. umetes SemTxvevebSi gasaRebis sigrZe gacilebiT naklebia teqstis

sigrZeze.

kriptografia saidumlos Senaxvis mecnierebaa. kriptoanalizi _ kodis gatexvis xelovnebaa,

e.i. naweris aRdgena gasaRebis winaswari codnis gareSe. kriptografiaSi momuSave adamianebs

kriptografebi ewodebaT, xolo kriptoanalizSi momuSaveebs _ kriptoanalitikosebi.

2. ZiriTadi nawili

2.1. ricxvTa wonis gamoyeneba informaciis dacvisaTvis

gavecaniT da SeviswavleT yvela arsebuli meTodi, rogorc daxuruli, aseve Ria arxis

meTodebi, davadgineT maTi maxasiaTeblebi da parametrebi. daxuruli da Ria arxis yvela meTodi

SevadareT erTmaneTs maxasiaTeblebis mixedviT.

zemoaRniSnulidan gamomdinare, daisva amocana: Segveqmna simetriuli, anu daxuruli arxis

iseTi meTodi, romelic TviT momxmareblebisaTvis, rogorc dasaSifrad, aseve gasaSifrad iqneboda

swrafi da martivi, magram amavdroulad, mesame pirisaTvis (`hakeri”) iqneboda rTulad `gasatexi~,

anu maqsimalurad daculi sxva arakanonieri momxmareblebisagan. aseve mimRebi mxare daadgenda

miRebuli daSifruli teqstis namdvilobas [1-3].

2.2. miRebuli meTodi orobiT sistemaSi

amocana miekuTvneba simetriul sistemebs. davuSvaT, sawyisi momxmarebelia X, mimRebi ki _Y.

rogorc ukve aRvniSneT, es meTodi miekuTvneba daxurul arxs, rac niSnavs, rom gamoiyeneba

gasaRebi, romelsac irCevs sawyisi momxmarebeli da saidumlod, daxuruli gziT, awvdis meore

momxmarebels, anu mimReb mxares, gasaRebi aris orobiTi saxis (gamoTvla xdeba GF(2) velze). aseve

orive momxmareblisaTvis winaswar cnobilia ricxvis wonis gansazRvris xerxi, romelic

gamoiyeneba meTodSi, namdvilobis Sesamowmeblad. maSasadame, gamoiyeneba ori saxis gasaRebi, aqedan

erTi gamoiyeneba dasaSifrad, xolo meore ki teqstis namdvilobis Sesamowmeblad da daSifvris

saboloo saxe dadis orobiTze [3,4].

ganvsazRvroT ricxvis wona. magaliTad: ricxvi 14 gadaviyvanoT orobiTSi 14=1110,

davTvaloT orobiT CanawerSi ramdeni erTiania. am SemTxvevaSi aris 3, e.i. 14 is wona aris 3(4) –

dan. amis Semdgom miRebuls SevxedoT rogorc ricxvebs da calcalke gadaviyvanoT orobiTSi da

miviRebT 3=11 da 4=100  da CavweroT aseTi saxiT 11(100), e.i. 14–is wona miviReT 11(100).

miRebuli ki gamoiyeneba daSifruli teqstis namdvilobis da simboloebis raodenobis

dasamowmeblad. moviyvanoT magaliTi, raTa aRniSnuli meTodi ufro mkafio da gasagebi gaxdes.
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X mxare agzavnis werils, werilidan am etapze amoviRoT erTi sityva da es sityva iyos,

vTqvaT:  g e p e i. X mxares es dasaSifri sityva gadahyavs aTobiTSi, aTvlas iwyebs 0-dan anu

a=0, yovel simbolos Seusabamebs anbanis rigiT nomers da miiRebs: 2 4 14 4 8.

- Semdgom miRebuli gadahyavs orobiTSi da miiRebs: 2=10 4=100 14=1110  4=100  8=1000;

- miRebul Canawers SeusabamebT wonebs, zemo aRniSnulidan gamomdinare da miviRebT:

12 13 34 13 14;
- amis Semdeg, miRebuli wonebi gadagvyavs orobiTSi, Sesabamisad gveqneba: 110 111

11100 111 1100;
- Semdeg Caweras ganvaxorcielebT Semdegnairad: ricxvis wona , simboloebis raodenoba , anu

sityva g e p e i miiRebs aseT saxes: 10110 100111 111011100 100111 10001100
- amis Semdeg, viyenebT dasaSifr gasaRebs: 11010 001101 101110011 100100 110110111

da miRebuls vumatebT, Sesabamisad miviRebT: 01100 101010 010101111 000011 01010111;
- saboloo saxiT Cawerili daSifruli teqsti. 10110-dan _ 10 _ simboloebis raodenoba,

1 – ricxvis wona (anu „erTianebis raodenoba“), 10 – ricxvi.

- miRebuls ugzavnis meore momxmarebels, anu mimReb mxares - kanonier momxmarebels, romelic

advilad da swrafad axdens mis gaSifrvas Semdegnairad:

1-etapi: miRebuls gamoaklebs gasaRebsDda miiRebs: 10110 100111 111011100 100111
10001100;

2-etapi: simboloebis raodenobas anu yovel meore () _ am simboloebs Soris, gadaiyvans

aTobiTSi da ra cifrsac miiRebs, im raodenobis simboloebs aiRebs wina Canaweridan da aTvlas

daiwyebs Tavidan, Tanac darCenili simboloebi ki aRniSnavs sawyisis wonas. anu mimRebi mxare wonis

parametrebis mixedviT adgens yovel asoniSanSi Semaval simboloebis raodenobas da amavdroulad

mis wonas. maSasadame, amtkicebs miRebuli informaciis namdvilobas [5,6];

3-etapi: miRebul orobiTs gadaiyvans aTobiTSi, Semdgom Seusabamebs anbanis Sesabamis

asoniSnebs da miiRebs sityvas anu gaSifravs, moaxdens mis deSifracias;

axla ki rac Seexeba arakanonier momxmarebels anu hakers;

aRniSnul meTodSi gasaRebis sigrZe aris 100, simravle iqneba 2100, am simravlidan

konkretuli gasaRebis amorCevas, uxeSi ZaliT amorCeviT, ramdenime weli dasWirdeba, aseve rac

xarjebTan da did drosTan aris dakavSirebuli. 2128 gadarCevas dasWirdeba  1018 j. energia, rac

1 wlis ganmavlobaSi daxarjuli 30 gigavati simZlavris energiis tolfasia. magram, Tuki `hakeri”

miudgeba am meTods ara uxeSi Zalis gatexvis principiT, aramed sxva kuTxiT, maSin, radgan

qarTulSi gvaqvs 33 asoniSani, TiToeul orobiTs unda Seusabamos rigiTi nomeri. orobiTi unda

gadaviyvanoT aTobiTSi. maqsimaluri simravle iqneba 26, magram `hakerma” ar icis ramdeni simbolo

unda aiRos TiToeuli asoniSnis amosacnobad, anu gadarCeva unda gaakeTos simravlidan. aqedan

gamomdinare, Casatarebeli operaciebi gaizrdeba da garda amisa, simravlis dadgenis mere,

kombinaciebic eqneba dasadgeni da es yvelaferi unda gaakeTos TiToeuli simbolos amosarCevad.

amiT Casatarebeli operaciebis raodenoba kidev ufro gaizrdeba da iqneba  n
n
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- es ki Zalian didi

ricxvia 127! > 2127 – ze, 2128 – is gatexvas ki sWirdeba  10,790,283,070,806 weli. meTodi

aris advili, martivad da swrafad dasaSifri, mimRebi mxarisaTvisac swrafad gasaSifri da

amavdroulad, hakerisagan maqsimalurad daculi (nax.1) [6].

2.3. miRebuli meTodi aTobiT sistemaSi

aRniSnuli meTodi SegviZlia aseve ganvaxorcileod aTobiTi saxiT. moviyvanoT Sesabamisi

magaliTi:

X mxare agzavnis werils, werilidan am etapze amoviRoT erTi sityva da es sityva iyos,

vTqvaT g e p e i. X mxares es dasaSifri sityva gadahyavs aTobiTSi, aTvlas iwyebs 1-dan anu a=1,

yovel simbolos Seusabamebs anbanis rigiT nomers da miiRebs: 3 5 15 5 9;

Semdgom iyenebs ricxvis wonas. orobiTSi, wonis saxiT, Cven aviReT erTianebis

raodenoba, aTobiTSi es ar gamogvadgeba. amitom aTobiTSi wona iqneba ricxvebis jami, anu
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magaliTad, 3–is wona iqneba 3, 9-is wona iqneba 9, 13-is wona iqneba 4, 25-is wona iqneba 7, da a.S.

miRebuli ricxvebi ki, wonis gamoyenebiT, Caiwereba Semdegi saxiT: 3 5 6 5 9;

wonis gamoyenebiT Cawera ki moxdeba Semdegnairad: 3*3  5*5  15*6  5*5  9*9;

miRebuli SeiZleba CavweroT Semdegnairad:

1*(3+2)*3 1*(5+4)*5 5*(3+3)*6 1*(5-2)*5 3*(3-3)*9

1*(3+2)*3   _ aRniSnuli Canaweri niSnavs: 1*(3 – sawyisi ricxvi;  +2 – SemTxveviTi ricxvi;

*3 – ricxvis wona;

miRebuls daemateba kidev saidumlo gasaRebi da miviRebT:

1*(3+2)*3 1*(5+4)*5 5*(3+3)*6 1*(5-2)*5 3*(3-3)*9

1*(1+2)*2 2*(2-1)*3 5*(4+3)*5 1*(6-2)*5 7*(4-3)*7

gamravlebis niSani simbolurad aris Casmuli, gamoTvlis dros ar gamoiyeneba, SevkriboT da

miviRebT:

2*(4+4)*5 3*(7+5)*8 10*(7+6)*11 2*(11-4)*10 10*(7-6)*16

miviReT saboloo forma daSifruli teqstis da gaugzavneT meore momxmarebels Ria arxiT.

mimRebi mxare miRebul cifrebs gamoaklebs misTvis cnobil, anu saidumlod miRebul

gasaRebs da miiRebs

1*(3+2)*3 1*(5+4)*5 5*(3+3)*6 1*(5-2)*5 3*(3-3)*9

aq ki momxmarebeli bevr dros ar daxarjavs. man icis ra principiT aris Cawerili, is rom

maTematikuri moqmedebebi zedmetad aris Casmuli, anu simbolurad, anu mas raime datvirTva ara

aqvs. wonis mixedviT daadgens mis namdvilobas, darwmundeba rom ar aris Secvlili. mere aiRebs

yovel mesame elements TanmimdevrobiT, Seusabamebs anbanis asoniSnebs da miiRebs sawyis sityvas anu

gaSifravs. am yvelafers, anu gaSifvras wamebSi gaakeTebs [5,6,7].

rac Seexeba `hakers”, anu ramdenad saimedoa meTodi [7,8]. radgan saqme gvaqvs aTobiT

cifrebTan, amitom gasaRebis sigrZe unda iyos 30-is toli, simravle iqneba 1030, es ki

kriptografiaSi aris sakmarisi simravle saimedoobisaTvis 2100  1030, “hakerma” am simravlidan

unda amoarCios gasaRebi, es im SemTxvevaSi Tu `hakeri” gamoiyenebs uxeSi gatexvis meTods, sxva

SemTxvevaSi ki miRebul daSifrul teqstSi unda daadginos kombinaciebi, amisaTvis man unda
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arsebuli da miRebuli simetriuli sistemebis maxasiaTeblebi cxr.1

3. daskvna

miviReT simetriuli arxis iseTi meTodi, romelic TviT momxmareblebisaTvis, rogorc

dasaSifrad, aseve gasaSifrad aris swrafi da martivi, magram amavdroulad, mesame pirisaTvis

(`hakeri”) aris rTulad gasatexi, anu maqsimalurad daculi sxva arakanonieri momxmareblebisagan.

aseve mimReb mxares SeuZlia daadgenos miRebuli daSifruli teqstis namdviloba. miRebuli

meTodebi momxmareblebisaTvis xasiaTdeba maRali siCqariT, Sesabamisad moiTxovs mcire dros, didi

simravliT da mcire albaTobiT. gatexva faqtiurad nulis tolfasia, rac agebul grafikebzec

naTlad Cans. orobiTi ufro saimedoa vidre aTobiTi. Tumca aTobiTic maqsimalurad daculi

meTodia, vidre arsebuli meTodebi.
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WORKING OUT OF A METHOD OF PROTECTION OF THE INFORMATION ON
WEIGHT OF NUMBERS

Kotrikadze Gulnara, Cimintia Tabuka
Georgian Technical University

Summary
We developed a new method of the closed channel, which is very fast and simple to use for coding and

decoding purposes. At the same time, it is very difficult for so-called «hackers » to crack it, and is highly
protected from the illegal access. Besides, the receiving party can establish the validity of the coded text

РАЗРАБОТКА МЕТОДА ЗАЩИТЫ ИНФОРМАЦИИ ПО ВЕСУ ЧИСЕЛ
Котрикадзе Г., Циминтиа Т.

Грузинский Технический Университет
Резюме

Нами был разработан новый метод закрытого канала, который является очень быстрым методом и
простым в потреблении как для шифрования, так и расшифрования. В то же время, третьему лицу -
«хаккеру» очень трудно его взломать, иначе говоря, метод максимально защищен от незаконного
пользователя. К тому же принимающая сторона может установить достоверность зашифрованного
текста. Для получения данного метода использованы веса чисел.
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