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Sebrunebuli matriculi meTodis dabali medegoba

da misi gaSifvris gzebi

gulnara kotrikaZe, qeTevan comaia

saqarTvelos teqnikuri universiteti

reziume

ganixileba kriptografiuli sistemebi da meTodebi. Cveni mizania matriculi

meTodis `gatexva“, amitom naSromSi konkretulad mocemulia Sebrunebuli matricis

gamoyenebiT sawyisi informaciis daSifvra-deSifraciis procesi. aRniSnuli meTodis

SemTxvevaSi, konkretul magaliTebze dayrdnobiT, gamoTvlilia da dadgenilia matricaTa

simravle, gatexvis albaToba, meTodis dabali medegoba da gaSifvris gzebi.

sakvanZo sityvebi: kriptografia. matrica. ganzomileba. saimedooba.

1. Sesavali

informaciis dacva-gasaidumloeba, aris sakmaod aqtualuri sakiTxi yoveldRiur

cxovrebaSi, samTavrobo organizaciebSi da a.S. informaciis dacva kriptografiis

saxeliTaa cnobili. igi iyofa or mimarTulebad, romlebSic Sedis sxvadasxva meTodebi

Tavisi specifikidan gamomdinare da am mimarTulebebs qvia simetriuli da asimetriuli

sistemebi [1,2].

simetriul sistemebs miekuTvneba iseTi meTodebi, sadac momxmareblebi gasaRebs ar

iTvlian, aramed erT-erTi momxmarebeli irCevs konkretul parametrs gasaRebis saxiT da

saidumlod ugzavnis meore momxmarebels, xolo am gasaRebis gamoyenebiT daSifruli

informaciis gagzavna xdeba Ria arxiT, dasaSifri da gasaSifri gasaRebi aris erTidaigive.

asimetriul sistemebSi gasaRebs iTvlis momxmareblebi. aseve simetriuli

sistemebisagan gansxvavebiT dasaSifri da gasaSifri gasaRebebi aris sxvadasxva. gasaRebis

gamoTvla mimdinareobs Ria arxiT da daSifruli informaciis gagzavna aqac xdeba Ria

arxiT [3].

informaciis gadacemis dros, rodesac upiratesobas vaniWebT siCqares vidre

saimedoobas, gamoiyeneba simetriuli sistemis meTodebi, xolo roca CvenTvis ufro

Rirebuli xdeba saimedooba vidre siCqare, maSin gamoiyeneba asimetriuli sistemis

meTodebi [4].

2. ZiriTadi nawili

Sebrunebuli matricis meTodi miekuTvneba simetriul sistemebs. kanonieri

momxmareblebi gasaRebs anu am SemTxveaSi matricas ar iTvlian, irCevs erT–erTi

momxmarebeli da saidumlo gziT awvdis meore momxmarebels da orive momxmarebels

SeuZlia saidumlo gasaRebis anu am SemTxvevaSi, matricis gamoyenebiT, gamoTvalos misi

Sebrunebuli matrica, radgan sawyisi matrica gamoiyeneba informaciis dasaSifrad da

Sebrunebuli matrica ki - gasaSifrad. sawyisi matricis gamravleba Sebrunebul matri-

caze gvaZlevs erTeulovan matricas. amitom Sebrunebuli matrica gamoiyeneba gasaSifrad,

radgan daSifruli informaciis masze gamravlebiT, gasaRebi anu sawyisi matrica moixsneba

da miiReba sawyisi informacia [2,4].

vTqvaT sawyisi matrica aris A, misi Sebrunebuli A-1. maTi namravlia A×A-1=n×E,
sadac E aris erTeulovani matrica, xolo n aris matricebis namravlis Sedegad miRebuli

matricis diagonalze moTavsebuli ricxvi. vTqvaT m aris sawyisi informacia. informacia
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unda davyoT blokebad da blokSi unda Sediodes imdeni elementi, ramdenic matricis

svetSia, naTqvami avRniSnoT m1, m2, m3 … .
pirveli momxmarebeli miRebuls amravlebs A matricaze, anu:

m1 × A = b1,   m2 × A = b2,   m3 × A = b3 … .
miRebul b1, b2, b3 … sidideebs ugzavnis meore momxmrebels Ria arxiT. aRniSnuls

mimRebi amravlebs A-1-ze da miiRebs sawyis informacias, anu:
b1 × A-1 = n × m1, b2× A-1 = n × m2, b3 × A-1 = n × m3 ... .

ganvixiloT konkretuli magaliTebi.

sawyisi matrica aris
1 2 30 1 43 2 1 , misi Sebrunebuli matrica aris

7 4 512 −8 −4−3 4 1 .

maTi namravlis Sedegad miiReba matrica
8 0 00 8 00 0 8 = 8 × 1 0 00 1 00 0 1 = n × E, sadac n=8.

informaciis saxiT aviReT qarTuli anbani TanmimdevrobiT da aRniSnuli davSifreT

sawyis matricaze gamravlebiT. radgan matricis sveti Seicavs 3 elements, amitom

informacia davyaviT blokebad, sadac TiToeul blokSi Sedis 3 elementi da miRebuli

striqonuli Canaweri TanmimdevrobiT gavamravleT sawyis matricaze. sul miviReT 3

elementisagan Semdgari 11 varianti, rac qvemoT aris naCvenebi.

(1 2 3) × 1 2 30 1 43 2 1 = (10 10 14)(19 20 21) × 1 2 30 1 43 2 1 = (82 100 158)
(4 5 6 ) × 1 2 30 1 43 2 1 = (20 25 38)(22 23 24) × 1 2 30 1 43 2 1 = (94 115 182)

(7 8 9 ) × 1 2 30 1 43 2 1 = (34 40 62)(25 26 27) × 1 2 30 1 43 2 1 = (106 130 206)
(10 11 12) × 1 2 30 1 43 2 1 = (46 55 86)(28 29 30) × 1 2 30 1 43 2 1 = (118 145 230)
(13 14 15) × 1 2 30 1 43 2 1 = (58 70 110)(31 32 33) × 1 2 30 1 43 2 1 = (130 160 254)

(16 17 18) × 1 2 30 1 43 2 1 = (70 85 134)
namravlis Sedegi igzavneba meore momxmarebelTan Ria arxiT, anu yvelasaTvis

xelmisawvdomia daSifruli informacia. miRebul daSifrul informacias meore

momxmarebeli, anu mimRebi kanonieri momxmarebeli, amravlebs Sebrunebul matricaze da

n=8 koeficinetis gamoyenebiT iRebs sawyis informacias, anu axdens deSifracias.
rac Seexeba mesame pirs, anu arakanonier momxmarebels, mas, rogorc avRniSneT,

SeuZlia daSifruli informaciis danaxva, magram avtoris TqmiT meTodi saimedoa,

xasiaTdeba maRali medegobiT da ar tydeba martivad.

Tumca, Cven davakvirdiT gamoTvlebs, miRebul Sedegebs, ris safuZvelzec, miviReT

Semdegi:
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( ) ganayofi (1 2 3) - ze TanmimdevrobiT gvaZlevs (10, 5, 4(2) )( ) ganayofi (4 5 6) - ze TanmimdevrobiT gvaZlevs (5, 5, 6(2) )( ) ganayofi (7 8 9) - ze TanmimdevrobiT gvaZlevs (4(6), 5, 6(8) )( ) ganayofi (10 11 12) - ze TanmimdevrobiT gvaZlevs (4(6), 5, 7(2) )( ) ganayofi (13 14 15) - ze TanmimdevrobiT gvaZlevs (4(6), 5, 7(5) )( ) ganayofi (16 17 18) - ze TanmimdevrobiT gvaZlevs (4(6), 5, 7(8) )) ganayofi (19 20 21) - ze TanmimdevrobiT gvaZlevs (4(6), 5, 7(11) )( ) ganayofi (22 23 24) - ze TanmimdevrobiT gvaZlevs (4(6), 5, 7(14) )( ) ganayofi (25 26 27) - ze TanmimdevrobiT gvaZlevs (4(6), 5, 7(17) )( ) ganayofi (28 29 30) - ze TanmimdevrobiT gvaZlevs (4(6), 5, 7(20) )( ) ganayofi (31 32 33)- ze TanmimdevrobiT gvaZlevs (4(6), 5, 7(23) )

ganayofis SedegebSi pirveli da meore ricxvebi erTidaigivea 4(6) da 5, rac Seexeba

mesame ricxvs ganayofi erTidaigivea da naSTi izrdeba 3 intervaliT, radgan matricis

ganzomileba aris 3-is toli, rac gviCvenebs garkveul kanonzomierebas.

garda amisa, matricaSi Semavali pirveli svetis elementebis jami aris 4 da

Sesabamisad, pirveli ganayofia 4(6). meore svetis elementebis jami aris 5 da ganayofic

aris 5. mesame svetis elementebis jami aris 8 xolo, am SemTxvevaSi, ganayofi aris 7(2)–

dan dawyebuli 3 intervalis zrdadobiT, jamSi ki - erTiT meti.

aRniSnul SedegSi, rom davrwmunebuliyaviT, rom yovelTvis aseT Sedegs miviRebT,

amisaTvis gamoTvlebi CavatareT sxvadasxva samganzomilebiani matricis gamoyenebiTac, ris

safuZvelzec miviReT analogiuri kanonzomierebis mqone Sedegebi, ubralod sxvadasxva

ganayofebis saxiT. aseve aviReT oTx, xuT da eqvs ganzomilebiani matricebic, sadac

ganayofis SedegebSi kanonzomiereba igive miiReba, ubralod sxvadasxva cifrebis saxiT.

davadgineT matricis svetebSi Semavali elementebis jamisa da simravles Soris

damokidebuleba (cxr.1).

svetis ricxvebis jamebisa da Sesabamisi simravlis damokidebuleba cxr.1

jami 1 2 3 4 5 6 7 8 9
simravle 3 6 10 15 21 28 36 45 55

jami 10 11 12 13 14 15 16 17 18
simravle 66 78 91 105 120 136 153 171 190

jami 19 20 21 22 23 24 25 26 27
simravle 210 231 253 276 300 325 351 378 406

matriculi meTodis saimedooba ar aris daculi, radgan meTodSi aris mxolod

saidumlo gasaRebi, romlis gacvlis procesi miuRebelia. garda amisa erTi gasaRebi ar

aris sakmarisi saimedoobisaTvis. aseve meTodSi ar aris gaTvaliswinebuli miRebuli

daSifruli teqstis namdviloba. mesame pirma SesaZloa aiRos nebismieri matrica da

gagzavnili daSifruli informacia Secvalos, mimRebs ki ara aqvs Semamomwmebeli kodi,

riTac daadgens miRebulis namdvilobas, rac meTods kidev ufro arasaimedos xdis.

garda amisa, informaciis moculobidan gamomdinare aseTi matricebi xSirad unda

Seicvalos, Tan gacvla momxmareblebs Soris unda moxdes saidumlod, es ki dResdReobiT

ukve miuRebelia da saerTod, realur dRevandel cxovrebaSi, simetriuli sistemis

arcerTi meTodi aRar gamoiyeneba, radgan arc erTi ar gamoirCeva saimedoobiT, garda
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vernamis meTodisa [2]. informaciis dasaSifrad umjobesia gamoiyenebodes, rogorc Ria,

aseve saidumlo gasaRebi da namdvilobis damadasturebeli parametri.

3. daskvna

- zemoaRniSnuli gamoTvlebidan gamomdinare, Riad gagzavnili daSifruli

informaciidan, romelic SeuZlia qselis saSualebiT CaiWiros mesame pirma, SesaZlebelia

sawyis informaciaze gasvla. miRebuli daSifruli informaciis TiToeul ricxvs vyofT

sawyis informaciaze da viRebT garkveul kanonzomierebamde;

- daSifruli informacia sawyisze gayofiT, gvaZlevs saintereso Sedegs. miRebuli

pasuxebi TanmimdevrobiT, erTi da igive intervaliT izrdeba;

- aseve miRebuli daSifruli informaciidan davadgineT, sawyis matricaSi Semavali

elemetebis jami svetebis mixedviT da gamovTvaleT aseTi matricebis yvela SesaZlo

variantebis raodenoba anu simravle.
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LAW ENDURANCE OF INVERSE MATRIX METHOD AND
IT’S DECODING WAYS

Kotrikadze Gulnara, Tsomaia Ketevan
Georgian Technical University

Summary
The thesis describes Cryptography in general with its systems and methods. Taking into

consideration that our goal was to break the matrix method, the work specifically provides the
encryption-decryption process of the initial information using the inverse matrix. According to
this case and based on the specific examples, we calculated and determined the set of matrix,
breaking probability, low resistance of the method and decoding ways.

НИЗКОЕ СОПРОТИВЛЕНИЕ МЕТОДА ОБРАТНОЙ МАТРИЦЫ И
ПУТИ ЕГО ДЕКОДИРОВАНИЯ

Котрикадзе Г., Цомаиа К.
Грузинский Технический Университет

Pезюме
Описываются общие методы криптографии и рассматривается процесс шифрации-

дешифрации исходной информации с использованием обратной матрицы. На конкретном
примере вычислены множества матриц, вероятность взлома и пути декодирования.


