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Anotacija

Darbs apliko iespeju izmantot biidealus ka gadijuma skaitlu generatoru. Sa-
du generatoru biitu iespéjams izmantot datu Sifresanai. Ta ka tema ir loti
plasa, un ir gruti prognozet pie kadiem rezultatiem iespéjams nonakt, izdari-
tais uzskatams par pirmajiem soliem dotaja virziena. Darbs veikts izmanto-
jot pragmatisku pieeju, un iespéja izmantot biidealus gadijumu skaitlu gen-
eresanai aplukota sakot ar vienu statistisko testu, un novedot biidealu lidz
stavoklim, kad tas So testu iztur.

Izveidota programma biidealu generesanai, ka ari to statistisko Ipasibu
parbaudei. Uzsvars likts uz vardu biezuma testu, kas ir viens no gadijumu
skaitlu parbaudes pamattestiem. Pieraditas biidealu 1pasibas saistiba ar So
testu. Paradits, ka biideali ir stabili §1 testa nozime - ja biideals neiztur testu
ideali, tad ar laiku tas to neiztures vispar.

Izveidota un pieradita metode, ka veidot biidealus, kas iztur biezumu
testu pie patvaliga testéjamo vardu garuma.

Atslegas vardi: biideals, biezuma 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.
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Apzimejumi
N naturalo skaitlu kopa,
Z veselo skaitlu kopa,

Ny kopas N apjoms,



Ievads

Darba aplikota iespéja izmantot biidealus ka gadijuma skaitlu generato-
rus[I]. Sadu genratoru butu iespejams izmantot datu sifresanai[2].

Nemot vera kriptografijas pieaugoso nozimi attistoties internetam, ka ari
e-parakstu ievieSanas gaisma, jautajums ir uzskatams par loti aktualu. Ka
papildus apliecinajumu ta aktualitatei var minét daudzgadigo ECRYPT pro-
jektu, kuru atbalsta Eiropas Komisija, un kura viens no galvenajiem profil-
iem ir plusmas sifresanas algoritmi (algoritmi, kas balstiti uz gadijuma skaitlu
generatoriem).[3]



1. Teorijas apskats

1.1. Vairakskiru algebras

Definicija 1. Kopu {{z}, {z,y}} sauc par elementu x € X un y € Y sakar-
totu pari un lieto apziméjumu (x,y) vai (z,y).

Definicija 2. Pari ((xy,72,..., %y 1), Tn), kur Vi € 1,n (z; € A;) sauc par
n-dimensiondlu korteZu par kopam Aq, Ao, ..., A,.
Turpmak n-dimensionala korteza apzimésanai lietosim vai nu pierakstu

(x1,22,...,T,) val arl (X1, T2, ..., %p).
Definicija 3. Par kopu A;, A, ..., A, Dekarta reizinajumu sauc visu n-
dimensionalo kortezu kopu par kopam A, As, ..., A,, t.i.,

Al X AQ X ... X An = {(171,1'2, R ,l’n) ‘VZ € 17_71(1'1 S Az)} (111)

Piezime 1. Joa A = A, = Ay = ... = A, tad lieto ari pierakstu A" =
Ay x Ay x ... x A, Kopas Ay x Ay X ... x A, (skat. [1.1.1] pie[3 definicijas)
apakskopu o médz saukt art par n-vietigu attieksmi, kas definéta kopa A, X
Ay X ... x A,. Sai situacija kopu A;, i € 1,n, sauc par attieksmes o i-to
projekciju un lieto apziméjumu A; = priofdl, 42.-45. lpp.].

1.2. Normalais sadalijjums

Normala sadaltjuma N (0,1) blivuma funkeija paradita[1.1] attela. Dazas
parklajuma precizitates P — P grafikiem, salidzinot normali sadalitas gadiju-
ma izlases paraditas tabula.
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1.1. att. Normala sadalijuma blivuma funkcija

1.1. tabula Parklajuma precizitate P — P grafikiem.

t=01 t=03 t=05 t=07 t=0.9

ny = ng = 50 0.960 0966  0.952 0.940  0.950
h=n"Y% n; =ny =100 0934 0962 0944 0922  0.960
ny =50 ny =100 0922 0948 0950 0.952  0.948
ny = ng = 50 0.944 0946 0950  0.942  0.956
h=n"'" n;=ny =100 0.946 0.952 0934 0.948  0.942
ny =950 ng =100 0936 0950 0.938 0938  0.922
ny = ng = 50 0.956 0946  0.956 0942  0.950
h=n"Y* n;=ny =100 0.950 0946 0.924 0970  0.954
ny =50 ny =100 0954 0934 0952 0930 0.934
ny = ng = 50 0.946 0.954 0946  0.960  0.968
h=n"'3 n; =ny =100 0.956  0.954  0.970  0.950  0.954

ny =950 ng =100 0938 0952 0.948 0948 0.914




Rezultati

Darba pieraditas divas teorémas par apaksvardu biezumu biidealos. Pirmkart
piedavata metode ...



Secinajumi

Darba ietvaros izdevies pieradit, ka “pareizi” izveloties biidedla bazi,
iespejams panakt, lai tas izturetu vardu biezumu testu. Sis rezultats lauj
ceret, ka varetu izdoties uzlabot ari raditajus citos statistiskajos testos, iz-
mantojot biidealus ka gadijuma skaitlu generatorus.

lespéjams, ka So rezultatu pat iespéjams visparinat - tas ir jautajums, pie
kura ir verts turpinat stradat nakotné. Vel misu paraditas biidealu ipasibas
paver iespejas ipasibu uzlaboSanai citos testos, jo ta nozime, ka, iespejams,
generejot biidealus var iestarpinat ari bazes vardus, kas nav “uzlaboti”.
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A Izveidoto programmu kods

(defvar *word-length* 100000)

(defun gen-biid (base)

(let ((biid-array (make-array (list *word-lengthx)
: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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