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Anotâcija

Darbs aplûko iespçju izmantot biideâlus kâ gadîjuma skaitïu ìenerâtoru. Ðâ-
du ìeneratoru bûtu iespçjams izmantot datu ðifrçðanai. Tâ kâ tçma ir ïoti
plaða, un ir grûti prognozçt pie kâdiem rezultâtiem iespçjams nonâkt, izdarî-
tais uzskatâms par pirmajiem soïiem dotajâ virzienâ. Darbs veikts izmanto-
jot pragmatisku pieeju, un iespçja izmantot biideâlus gadîjumu skaitïu ìen-
erçðanai aplûkota sâkot ar vienu statistisko testu, un novedot biideâlu lîdz
stâvoklim, kad tas ðo testu iztur.

Izveidota programma biideâlu ìenerçðanai, kâ arî to statistisko îpaðîbu
pârbaudei. Uzsvars likts uz vârdu bieþuma testu, kas ir viens no gadîjumu
skaitïu pârbaudes pamattestiem. Pierâdîtas biideâlu îpaðîbas saistîbâ ar ðo
testu. Parâdîts, ka biideâli ir stabili ðî testa nozîmç - ja biideâls neiztur testu
ideâli, tad ar laiku tas to neizturçs vispâr.

Izveidota un pierâdîta metode, kâ veidot biideâlus, kas iztur bieþumu
testu pie patvaïîga testçjamo vârdu garuma.

Atslçgas vârdi: biideâls, bieþuma tests



Abstract

In this thesis we consider the use of biideals as random bit-sequence gen-
erators, which could eventualy be used as a strem cypher. As this field
is completely unexplored, the thesis can be considered as the first steps in
this direction. We take a pragmatic approach and start with a single test
statistic, exploring the properties of biideals, and offering a method for the
improvement of biideals in regard to this test.

A programm for generating biideals and testing their statistical properties
was created. Mostly the frequency test is considered. We prove the properties
of biideals regarding this test. We show, that biideals are stable in regard to
the frequency test - either the biideal passes the test perfectly, or it will fail
sooner or later.

We have created and proven a method, which allows to generate biideals,
that will pass the frequency test at any given length of the test words.

Keywords: biideal, frequency test
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Apzîmejumi

N naturâlo skaitïu kopa,

Z veselo skaitïu kopa,

ℵ0 kopas N apjoms,

. . .
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Ievads

Darbâ aplûkota iespçja izmantot biideâlus kâ gadîjuma skaitïu ìenerato-
rus[1]. Ðâdu ìenratoru bûtu iespçjams izmantot datu ðifrçðanai[2].

Òemot vçrâ kriptogrâfijas pieaugoðo nozîmi attîstoties internetam, kâ arî
e-parakstu ievieðanas gaismâ, jautâjums ir uzskatâms par ïoti aktuâlu. Kâ
papildus apliecinâjumu tâ aktualitâtei var minçt daudzgadîgo ECRYPT pro-
jektu, kuru atbalsta Eiropas Komisija, un kura viens no galvenajiem profil-
iem ir plûsmas ðifrçðanas algoritmi (algoritmi, kas balstîti uz gadîjuma skaitïu
ìenerâtoriem).[3]

. . .
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1. Teorijas apskats

1.1. Vairâkðíiru algebras

Definîcija 1. Kopu {{x}, {x, y}} sauc par elementu x ∈ X un y ∈ Y sakâr-
totu pâri un lieto apzîmçjumu (x, y) vai 〈x, y〉.

Definîcija 2. Pâri ((x1, x2, . . . , xn−1), xn), kur ∀i ∈ 1, n (xi ∈ Ai) sauc par
n-dimensionâlu korteþu pâr kopâm A1, A2, . . . , An.

Turpmâk n-dimensionâla korteþa apzîmçðanai lietosim vai nu pierakstu

(x1, x2, . . . , xn) vai arî 〈x1, x2, . . . , xn〉.

Definîcija 3. Par kopu A1, A2, . . . , An Dekarta reizinâjumu sauc visu n-
dimensionâlo korteþu kopu pâr kopâm A1, A2, . . . , An, t.i.,

A1 × A2 × . . .× An = {(x1, x2, . . . , xn) | ∀i ∈ 1, n (xi ∈ Ai)}. (1.1.1)

Piezîme 1. Ja A = A1 = A2 = . . . = An, tad lieto arî pierakstu An =
A1×A2× . . .×An. Kopas A1×A2× . . .×An (skat. 1.1.1 pie 3. definîcijas)
apakðkopu % mçdz saukt arî par n-vietîgu attieksmi, kas definçta kopâ A1 ×
A2 × . . . × An. Ðai situâcijâ kopu Ai, i ∈ 1, n, sauc par attieksmes % i-to
projekciju un lieto apzîmçjumu Ai = pri%[4, 42.{45. lpp.].

. . .

1.2. Normâlais sadalîjums

Normâlâ sadalîjuma N(0, 1) blîvuma funkcija parâdîta 1.1. attçlâ. Daþas
pârklâjuma precizitâtes P −P grafikiem, salîdzinot normâli sadalîtas gadîju-
ma izlases parâdîtas 1.1. tabulâ.

. . .
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1.1. att. Normâlâ sadalîjuma blîvuma funkcija

1.1. tabula Pârklâjuma precizitâte P − P grafikiem.

t = 0.1 t = 0.3 t = 0.5 t = 0.7 t = 0.9

h = n−1/6

n1 = n2 = 50 0.960 0.966 0.952 0.940 0.950
n1 = n2 = 100 0.934 0.962 0.944 0.922 0.960
n1 = 50 n2 = 100 0.922 0.948 0.950 0.952 0.948

h = n−1/5

n1 = n2 = 50 0.944 0.946 0.950 0.942 0.956
n1 = n2 = 100 0.946 0.952 0.934 0.948 0.942
n1 = 50 n2 = 100 0.936 0.950 0.938 0.938 0.922

h = n−1/4

n1 = n2 = 50 0.956 0.946 0.956 0.942 0.950
n1 = n2 = 100 0.950 0.946 0.924 0.970 0.954
n1 = 50 n2 = 100 0.954 0.934 0.952 0.930 0.934

h = n−1/3

n1 = n2 = 50 0.946 0.954 0.946 0.960 0.968
n1 = n2 = 100 0.956 0.954 0.970 0.950 0.954
n1 = 50 n2 = 100 0.938 0.952 0.948 0.948 0.914
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Rezultâti

Darbâ pierâdîtas divas teorçmas par apakðvârdu bieþumu biideâlos. Pirmkârt
piedâvâta metode . . .

. . .
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Secinâjumi

Darba ietvaros izdevies pierâdît, ka \pareizi" izvçloties biideâla bâzi,
iespçjams panâkt, lai tas izturçtu vârdu bieþumu testu. Ðis rezultâts ïauj
cerçt, ka varçtu izdoties uzlabot arî râdîtâjus citos statistiskajos testos, iz-
mantojot biideâlus kâ gadîjuma skaitïu ìenerâtorus.

Iespçjams, ka ðo rezultâtu pat iespçjams vispârinât - tas ir jautâjums, pie
kura ir vçrts turpinât strâdât nâkotnç. Vçl mûsu parâdîtâs biideâlu îpaðîbas
paver iespçjas îpaðîbu uzlaboðanai citos testos, jo tâ nozîmç, ka, iespçjams,
ìenerçjot biideâlus var iestarpinât arî bâzes vârdus, kas nav \uzlaboti".

. . .
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Pateicîbas

Ðis darbs veltîts manam kaíim Saulîtim, bez kura to veikt man droði vien
nebûtu bijis pa spçkam.
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A Izveidoto programmu kods

(defvar *word-length* 100000)

(defun gen-biid (base)

(let ((biid-array (make-array (list *word-length*)

:element-type 'bit))

(curr-pos 0))

(loop

(loop

for base-word in base

do (loop

with curr-start = curr-pos

for base-bit across base-word

do (setf (sbit biid-array curr-pos) base-bit)

do (setq curr-pos (1+ curr-pos))

. . .
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