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1. Octave jrankio instaliavimas

Atsisiyskite naujausig Octave jrankio instaliavimo failo versijg (gali buti ir naujesné) i§ GNU
Octave oficialios svetainés (zr. 1 pav).

28 Microsoft Windows

Note: All installers below bundle several Octave packages so they don't have to be installed separately. After installation type pkg 1list to list them.
Read more.

X
» Windows-64 (recommended)

« octave-9.2.0-wb4-installer.exe (~ 380 MB) [signature]

» octave-9.2.0-w64.7z (~ 375 MB) [signature]

« octave-9.2.0-wB4.zip (~ 660 MB) [signature]

+ Windows-64 (64-bit linear algebra for large data)

Unless your computer has more than ~32GB of memory and you need to solve linear algebra problems with arrays containing more than ~2 billion elements, this version will offer no advantage over
the recommended Windows-64 version above.

» octave-9.2.0-w64-64-installer.exe (~ 380 MB) [signature]
» octave-9.2.0-w64-64.7z (~ 375 MB) [signature]
» octave-9.2.0-w64-64.zip (~ 660 MB) [signature]

The 32-bit Windows binaries formerly distributed by the Octave project are no longer supported. The download link has been removed from here but old
installers are still available from the FTP mirrors. Patches for known issues are still welcome. An alternative source for 32-bit Windows binaries of Octave is

MSYS2.

All Windows binaries with corresponding source code can be downloaded from https://ftpmirror.gnu.org/octave/windows/.

1 pav. Octave jrankio instaliavimo failo atsisiuntimas

Instaliuokite jrankj naudodami atsisiystg instaliavimo failg ir sekite toliau esancius instaliavimo
zingsnius pateikiamus 2-4 pav. (instaliavimo pasirinkimai pazyméti raudona spalva).

C e - X Q6 e - x
| License Agreement

D Welcome to GNU Octave Seulp Please review the license terms before installing GNU Octave.
Setup will guide you through the installation of GNU Octave. Press Page Down to see the rest of the agreement.
It is recommended that you close all other applications GMNU GEMERAL PUBLIC LICENSE ~
before starting Setup. This will make it possible to update Version 3, 29 June 2007
relevant system files without having to reboot your
computer.

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
- Everyone is permitted to copy and distribute verbatim copies

Click Mext to continue. of this license document, but changing it is not allowed.

Preamble

. The GNU General Public License is a free, copyleft license for

- software and other kinds of works. v
9 The source code for Octave is freely redistributable under the terms of the GNU General

Public License (GPL) as published by the Free Software Foundation.

Next > Cancel < Back Next > Cancel

2 pav. Octave jrankio instaliavimas, sutikimai


https://octave.org/download#ms-windows
https://octave.org/download#ms-windows

(j GNU Octave

| Choose Users

Choaose for which users you want to install GNU Octave.

X

Select whether you want to install GNU Octave only for yourself or for all users of this

computer. Click Next to continue.

(® Install for anyone using this computer

(O Install just for me

GMNU Octawe

< Back Next >

Cancel

) GNU Octave - x

B Install Options
Choose options for installing

Create desktop shortcuts

Register .m file type with Octave

BLAS library implementation:

OpenBLAS b

OpenGL implementation:

System OpenGL >

GHU Dictave

< Back Next > Cancel

3 pav. Octave jrankio instaliavimas, papildomos parinktys

c GNU Octave

B Choose Install Location
Choose the folder in which to install GNU Octave.

X

(_j GNU Octave -

Completing GNU Octave Setup

Setup will install GNU Octave in the following folder. To install in a different folder, click
Browse and select another folder. Click Install to start the installation.

Destination Folder

GNU Octave

GHU Octave has been installed on your computer.

Click Finish to close Setup.

Run GNU Octave

e —

Show Readme

C:\Program Files\GMU Octave\Octave-9.2.0 Browse... - .
Space required: 2.4 GB . ﬂ
Space available: 20.9 GB h "
< Back Install Cancel < Back Finish Cancel
——— ——

4 pav. Octave jrankio instaliavimas ir instaliavimo uzbaigimas



Galiausiai po instaliavimo automatiSkai arba atvérus jrankj matomas Octave pagrindinis langas
pateikiamas 5 pav.

{ Octave
Byla Tvarkyti Derinimas Tools Llangas Pagalba Naujienos
+

1

= @ %) Einamasis aplankas: C:A\Users\naudotojad -
Byly narsyklé
CfUsersfantan
Vardas
Intel
IntellIDEAProjects
@ Links
b Music
Octave
[] OneDrive
& OneDrive - Kaunas University of Technology |
Aplinkes kintamieji a X
Atranka []

Pavadinimas Klasé I8matavimai Verte Savybe

or changes frem previous ver.

55

< >

Ivykdytos komandas a X
Atranka []

. Wed Sep 21 13:17:16 2022 GMT <unkncwndDESKT!

2027 GMT <uniknownEDESKTOP-FEAMASIY

<
Komandylangas  Dokumentacja  Kintamujy tvarkykle  Tvarkykle

5 pav. Pagrindinis Octave jrankio langas



2. Octave aplinkos parengimas darbui

IS svetainés KriptoGama atsisiyskite (zr. 5 pav.) darbui reikalingus Octave funkcijy failus
patalpintus zip archyve octave.Stud.7z.

o Z11.xlsx

o Z13.xlsx

o Z15xlsx

o Z17xlsx

o 7Z5xlsx

o Z7.xlsx

¢+ f dlog.m

e octave 7.3.0.pdf

¢ octave-5.1.0.pdf

s octave-6.3.0-w64-installerexe
e octave-7.3.0-w64-installerexe
s octave.Stud.7z

» Octaveam.jz

5 pav. Octave jrankio funkcijy faily atsisiuntimas

Octave jrankyje skiltyje Byly narsyklé iskleiskite nustatymy parinktj ir pasirinkite parinktj
Naujas aplankas (zr. 6 pav.). Atsivérusiame modaliniame lange jrasykite aplankui norima
pavadinimg (pvz. pavadinimas Kriptografija) ir paspauskite suklirimg patvirtinant] mygtuka
Ok (zr. 7 pav.). Sukurta aplanka galima rasti (Zr. 8 pav.) vykdant paieska Byly narsykle.

) Octave
Byla Tvarkyti Derinimas Tools Langas Pagalba Naujienos
+ = |= D Einamasis aplankas: | C:\Users\naudotojas w T

Byly nar3ykle

Octave, version 2.2.0
C:/Users/antan v T Q Copyright (C) 1993-2024 The Octave Froject Dsvelopers.
i= free =offware: =ae the source code for copying conditions.

= — 1
Vardas - ; not even for MERCHANTABILITY or
“  Rodyti namy aplanka E. For details, type 'warzanty'.
:HIE:\'”DEAP e Radyti Octave aplanka 4B mingwd2".
ntelli rojec
) Nustatyti Octave darbo aplankg
ctave.org
# Links -
ctave.org/support
J Music Parinkti nardyklés aplanka... ctave.org/ges-involvad
Octave . . ons, type 'news'.
[ OneDrive = Rasti bylas...
@ OneDrive - Kaunas University of Technology * Nauja byla..
Aplinkos kintamieji 3 g R ——
Atranka [ ]
~
Pavadinimas Klase Imatavimai Verte Savybe |

6 pav. Naujo aplanko kirimo parinkties pasirinkimas
(_', Sukurti aplanka X

Aplankas bus sukuras
C:/Users/naudotojas

’ Kriptografija l
Cancel

7 pav. Pavadinimo naujam aplankui suteikimas ir sukiirimo patvirtinimas



http://crypto.fmf.ktu.lt/xdownload/

Byly narsykle F X
C:/Users/naudotojas ~ T Q
~
Vardas ~
Intel
> Intelli)IDEAProjects
Kriptografija
———
> @ Links
J” Music
> Octave l
D OneDrive
> @ OneDrive - Kaunas University of Technology
phpcs-test
Dnctman v

8 pav. Sukurto aplanko paieska Byly narsykle

Atidarykite sukurtg aplanka operacinés sistemos narSykléje (zr. 9 pav.), paspausdami deSiniu pelés
klavisu ant sukurto aplanko ir pasirinkdami parinktj Atidaryti OS byly narSykléje.

Byly narsykle 2 X
C:/Users/antan - t a
~
Vardas A
>
Atidaryti
> T Links """ Atidaryti OS byly narsykleje
————
Jﬁ Music PaZymeétas bylas/aplankus kopijucti | atminties mainy srit] (clipboard)
> Octave . .
— F arinkti einamajj aplan
|| OneDrive Rl
> @ OneDrive - Kaun Zodiioay 4
phpcs-test Remove from Path »
A4
L> _ Dnctman )
& Rasti bylas...
Aplinkos kintamieji 5 X
Atranka [ ] Pervadinti... B2
o .. -
Pavadinimas Q Btrinti.., A
* Nauja byla...
* Naujas aplankas...
g >

9 pav. Sukurto aplanko atvérimas operacinés sistemos narSykléje

Paspauskite mygtuka Atsisiuntimai/Downloads ir atidarytame aplanke suraskite Octave funkcijy
archyva octave.Stud.7z ir paspaude deSiniu mygtuku ant jo pasirinkite parinkt] Cut ir kairéje puséje
esancios rodyklés pagalba sugrjzkite j pries tai buvusj aplankg Kriptografija (zr. 10-11 pav.).
Kriptografija - m] X
- Home  Share  View (7]
» u % cut x g: @ | open - FH selectal

wl Copy path Edit Select none

P‘”;c‘:ec::“k Copy Paste pl peste shortaut oo igp’ Delste fiename f:;tr R etistory (17 Invert selection
clipboard Organize New Open Select
B -
T > naudotojas > Kriptografija v O SearchKri.. 2
. ~
Name Date modified Type

7 Quick access

I Desktop » This folder is empty.
¥ Downloads »*

7 e—

= Documents »*

=/ Pictures *

Apie valdzia Kipro karaliu
Kiti
Pratybos
Tesinys 2

@ OneDrive - Kaunas Universi
11l kursas Il pusmetis

1l kursas Il pusmetis MN
v

0 items

n

10 pav. Atsisiuntimy aplanko atvérimas



¥ Downloads — [m] X

- Home Share view ~ @
r% s o " x Iiﬁ - B open - H selectan
-

sl Copy path Edit 15 Select none
Pinto Quick Copy Paste Move Copy Delete Rename  New Properties

[#] paste shortcut I History 5 invert selection

access to~ to~ folder
Clipboard Organize New Open Select
B
« v 4 & > ThisPC > Downloads v O  SearchDe.. P
-
AN -
= This PC ame
Z# 3D Objects ~ Today (2)
I Desktop ﬁ octave.Stud.7z
——
Documents (g octave-9.2.0-wé4-installer.exe Gp=n
Sh, ith S|
¥ Downloads Earlier this week (1) (5 S Sy
m Open with WinRAR
' Music Last week (3) .
m Extract files...
= Pictures Earlier this month (3)

m Extract Here
& videos Last month (79) BE extract to “octave Stud\”

. Local Disk (C) Earlier this year (375) Qf Edit with Notepad++
New Violume (D!
= ® A long time ago (1604) 12 Share
@ Network Open with...
. Give access to >
A Linux
v o< ™ Scan with Malwarebytes
2067 items  1item selected 8,17 KB  State: 8 Shared Restore previous versions
Send to >
Cut
-—
Copy

Create shortcut
Delete

Rename

Properties

<

11 pav. Octave funkcijy archyvo iskirpimas ir grizimas j pries tai buvusj aplanka

Aplanke Kriptografija paspauskite desinj mygtuka ant tuscios erdvés ir pasirinkite parinktj Paste (zr.
12 pav.)ir jklijavus archyva ant jo paspauskite deSiniu klaviSu ir pasirinkite parinktj Extract Here
pateikiamg 13 pav.

Kriptografija = m] X

- Home Share View ol

» [j & cut L x l Ev ;_/:‘ fdopen - FHselectall

W.| Copy path Edit Select none

Pinto Quick Copy Paste Move Copy Delete Rename New Properties
Srass [#] Paste shortcut to 5 \'op i folder p. @ History DD Invert selection
Clipboard Organize New Open Select
MB -
- v 71 > naudotojas > Kriptografija v QO | SearchKri.. R
~ 2 -
® This PC Name Date modified Type
1 3D Objects This folder is empty.
[ Desktop
= View >
|| Documents
Sort by >
¥ Downloads
Group by >
& Music Refresh
&= Pictures
) Customize this folder...
i Videos
% Local Disk (C:) E’E
s New Volume (D) Paste shortcut
Undo Delete Ctrl+Z
& Network Redo Move Ctrl+Y
B Linux M Atidaryti naudojant terminala
Y 5 ﬂ Open with Visual Studio
0 items
! % Git GUI Here
<% Git Bash Here
Give access to >
New >
Properties

12 pav. Octave funkcijy archyvo jklijavimas



Kriptografija - m] X
- Home Share View °|
cut = - & W open - Select all
o2 « @ X =] o v W= B
W] Copy path e Edit Select nane
Pin to Quick Copy Paste Move  Copy Delete Rename New Properties
o Py [2] Paste shartcut o~ mp,} - folder p, @ History DD Invert selection
Clipboard Organize New Open Select
& -
= v > naudotojas > Kriptografija v U SearchKri.. £
n ~
& This PC Name Date modified Type
_# 3D Objects octave.Stud.7z 2024-07-25 14:05 WIinRAR archive
B Desktop Open
5 Documents 9 Share with Skype
& Downloads B8 open with WinRAR
J’ Music n Extract files...
o m Extract Here
&=/ Pictures —
u Extract to “octave.Stud\"
E Videos 1y P
L.f Edit with Notepad++
€. Local Disk (C:
= © \Q Share
@ New Volume (D:) BEEnT
& Network Give access to >
A Linux ™ Scan with Malwarebytes
1 Restore previous versions *
Titem  1item selected 8,17 KB =
Send to >
Cut
Copy
Create shortcut
Delete
Rename
Properties

13 pav. Octave funkcijy archyvo iskleidimas

I8archyvavus funkcijy failus, galima (zr. 14 pav.) iStrinti funkcijy archyva octave.Stud. 7z paspaudziant
ant jo desiniu klavisu ir pasirenkant parinktj Delete. Taip pat, uzverkite OS narSyklés langg paspaudus
desiniajame kampe esantj uzvérimo mygtuka.

Kriptografija Open - m} i
- Home Share  View © Share with Skype (7]
= & Cut £8 open with winRAR 58 open - [ select all

=l R Copy path « ﬂ Extract files. Edit select none
Pinto Quick Copy Paste Move Cq
access Py [#] Paste shorteut (o B8 extract Here & History & invert selection
Clipboard EE Extract to "octave Study” pen select
%) = [&f Edit with Notepad++
. 2 Sh
T > naudotojas > Kriptografija &y S ~ QO SearchKri.. R
Open with...
~ 3 ~
. Name ied Type
= This PC i
B 30 Objec £ nd24m Give access 1o ? [1s12 M File
> ects X i
Jl . ha24.m Scan with Malwarebytes 1910 M File
Deskte \ i i
F esktop & nd26m Restare previous versions 1910 M File
&l Documents € hd2sm Send to > |1a:10 M File
¥ Downloads € hex2binm o 14:16 M File
b Music . mod_exp. 23.08 M File
- . Copy
= Pictures 4 mod_exp_ 13:09 M File
E Videos ‘\.- mod_exp_ Create shortcut 13:00 M File
£ Local Disk (C) ) mod_expv Delete 17:48 M File
; Rename 73 A
. New Volume (D) (,. modn.m 1731 M File
) mulinv.m RO 2048 M File
¥ Network octave Stuarre - 14:05 WinRAR archive
——
.Q, Linux (, sha256.m 2022-05-31 1512 M File v
v < >
29items 1 item selected 217 KB =

14 pav. Octave funkcijy archyvo pasalinimas ir OS narSyklés lango uzvérimas

Siekiant uzkrauti funkcijas j Octave jrankj, kiekvieno paleidimo metu, biitina papildomai nurodyti j jusy
sukurtg aplankg (pvz. \Kriptografija) ir paspausti klaviatiroje Enter mygtuka. Jeigu visi zingsniai buvo
tinkamai atlikti laikantis auksciau pateikty nurodymy, funkcijy failai yra pateikiami Byly narsyklé
skiltyje ir darbui su Octave yra pasiruosta.



(_', Octave

Byla Tvarkyti Derinimas Tools Langas Pagalba Naujienos

+ 3 Einamasis aplankas: | C:\Users\naudotoja{iisellElilE]

Byly narsykle

C:/Users/antan/Kriptografija

Vardas

(_', addinv.m
£, AES128.m
(_', binZhex.m
(_', binaryxor.m
. concatm
(_', daug_lent.m
(_', dexp_lent.m
(_', dlog_lent.m
(_', eeuklid.m

£ sular tatm

<
= &
> & X

15 pav. Funkcijy faily jkélimas j Octave jrankj




3. Kurse naudojamos Octave funkcijos

Kurse toliau naudosime Octave langg Komandy langas (Zr. 16 pav.) komandoms jvesti
(funkcijos, kintamieji ir kt.) ir rezultatams perzitiréti.

16 pav. Octave komandy jvedimo langas

Taip pat, kintamuosius galima perzitiréti Aplinkos kintamieji lange, o jvykdytas komandas
Ivykdytos komandos lange. Komandos 2+2 vykdymo ir prie§ tai aptarti langai bendrai
pateikiami 17 pav.

 octave - a *
Byla Tearkyi Derinimas Tools Langas Pagalba Maujiencs
+ C) E *) Einamasis aplankss: | CAUserstantan .=t
Byly narsykle & X Komandy langas & X
CfUsersfantan | ~
Vardas
android
aws
azure
.cache
cisco
config
datzhub
docker
dotnet
3 aclinca. ¥
Aplinkos kintamiejl & X
Atranka [J
Pavadinimas Kiase lEmatavimai Verte Savybe
double wl 4
< >
Jvykdytos komandos & X

Atranka [
=

<

v| tomanoylangss Dokumentacia  Kintamujy tvarkyke  Tvarkykle

17 pav. Octave aplinkos kintamyjy perzitiros langas

10



3.1 Octave funkcijy paaiskinimai

Kurse naudojami Octave kintamieji ir funkcijos pateikiamos 1 ir 2 lentelése, o 3 lentelé
konvertavimas j dvejetaing, deSimtaing, SeSioliktaing skaiciy sistemas.

1 lentelé. Kurse naudojami Octave kintamieji

Nr. Kintamasis Pavyzdys
1 | Sveikasis skaicius. 10
2 | Eilutés tipo kintamasis. "abcd"

2 lentelé. Kurse naudojamos Octave funkcijos

konvertavimas j SeSioliktainj,
atitinkantj neneigiamajj sveikaji
skaiCiy, placiau.

Nr. Funkcija PaaiSkinimas Pavyzdys (vedant | Komandy langas)
1 | int64 Konvertuoti x verte ] 64 bity | >>x=int64(1451668545)
sveikyjy skaiciy tipa, placiau. x = 1451668545
2 | randi Atsitiktiniy = skaiiy generavimas, | >> x=randi(2"28-1)
placiau. x = 2.3294e+08
3 | genprime Pirminio skaifiaus generavimas | >> p=genprime(2°28-1)
nurodant bity skaiciy. p = 194865859
4 | genstrongprime | Stipraus pirminio skaiCiaus | p=genstrongprime(2°28-1)
generavimas nurodant bity skaiCiy. | p=201318479
5 | isprime Patikrinama ar tam tikras skaicius | >> isprime(p)
yra pirminis. ans = 1
6 | ged Didziausio bendro daliklio radimas, | >>gcd(15, 9) >> ocd(7,9)
placiau. ans=3 ans = 1
7 | mod Modulio skai¢iavimas g mod p, | >> mod(23,19)
placiau. ans =4
8 | daug lent Daugybos lentelés gmod p | >> daug_lent(11)
generavimas kvadratinés matricos [ans=1 2 3 4 5 6 7 8 9 10
pavidalu. 2 46 8101 3 5 7 9
36 9 1 4 710 2 5 8
9 | mulinv Modulinés inversijos skaiciavimas | >> ml=mulinv(5, 6)
2 ' mod p. ml=35
10 | mod_exp Modulinés eksponentés >>mod exp(5,13, 211504967)
skaiCiavimas g* mod p. ans = 163178290
>>mod exp(2,2,11)
ans =4
11 | dexp_lent Daugybos lentelés g* mod p | >>dexp lent(11)
generavimas kvadratinés matricos |ans=1 2 3 4 5 6 7 8 9 10
pavidalu. 24851097 361
3954139541
12 | factor Skaiciaus faktorizavimas pirminiais, | >> f=factor(15)
pladiau. f=35
13 | dec2bin Desimtainio skaiciaus >> xb=dec2bin(14)
konvertavimas j dvejetainj, xb=1110
atitinkant] neneigiamajj sveikajj
skai¢iy, kaip vienety ir nuliy eilutg,
pladiau.
14 | dec2hex Desimtainio skaiciaus >> xh=dec2hex(14)

xh=E
>> §eSioliktainioilgis=16;
>> kh=dec2hex(14, Sesioliktainioilgis)

11



https://octave.sourceforge.io/octave/function/int64.html
https://octave.sourceforge.io/octave/function/randi.html
https://octave.sourceforge.io/octave/function/gcd.html
https://octave.sourceforge.io/octave/function/mod.html
https://octave.sourceforge.io/octave/function/factor.html
https://octave.sourceforge.io/octave/function/dec2bin.html
https://octave.sourceforge.io/octave/function/dec2hex.html

kh =000000000000000E

15 | bin2dec Dvejetainio skaiciaus >> x=bin2dec("1110")
konvertavimas j deSimtainj, placiau. | x =14
16 | bin2hex Dvejetainio skaiciaus >> xh=bin2hex("1110")
konvertavimas j SeSioliktainj. xh =E
17 | binaryxor Xor radimas dviems dvejetainiams | >> bxr=binaryxor("1110", "1100")
skaiCiams. bxr =10
18 | h24, Eilutés reikSmei maiSos sha256 >> h24('Labas Broniau!")
h26 apskaiciavimas grazinant 6, 7, 7, 64 | h=3D5FC1
h28, paskutinius Sesioliktainius >> h26('Labas Broniau!")
sha256 skaitmenis. h =03D5FC1
(originali) >> h28('Labas Broniau!")
h = 03D5FC1
>> sha256("Labas Broniau!")
h =49E7BE56B8996FDEA455493 A86B44
DB7F4BB7965C6B1E192C8B9C941503D
SFC1
19 | hd24, Kaip ir nr. 18 esancioms funkcijoms | >> h=int64(hd24("Labas Broniau!"))
hd2e6, atlickami analogiski skaiciavimai, | h = 4022209
hd28 tik grazinant deSimtaing vertg. >> h=hd26("Labas Broniau!")
h = 4022209
>> h=hd28("Labas Broniau!")
h = 4022209
20 | concat Keliy elementy sujungimas j vieng | >> c=concat(1234, "abcd")
eilute. ¢ = 1234abcd
21 | AES128 Sifruojamas 1 atvirojo teksto 128 | >>m="Labas Broniau!";

bity ilgio blokas, atitinkantis 16
ASCII simboliy.

Parametrai:

m(in) — uzSifruojama eilutés tipo
Zinuté;

Kh - slaptas simetrinis
SeSioliktainiu pavidalu;

NR — AES128 naudojamy raundy
skaicius;

fun —"e" eilutés tipo kintamasis,
kurivo  iSkvie¢iama  Sifravimo
funkcija, o jvedus "d" iskvieCiama
desifravimo funkcija

raktas

>> Kh=dec2hex(14,32);

>>NR=1;

>> fun="e¢"

Sifravimas:

>> C=AES128(m,Kh,NR,fun)
C=018c0376c823368c4e8c82d49b002412
ISSifravimas:

>> fun="d"
>>ms=AES128(C,Kh,NR,fun)

ms= Labas Broniau!

12



https://octave.sourceforge.io/octave/function/bin2dec.html

3 lentelé. Konvertavimas j dvejetaing, deSimtaing, SeSioliktaine skaiCiy sistemas

Dvejetainis DeSimtainis Sesioliktainis
0000 0 0
0001 1 1
0010 2 2
0011 3 3
0100 4 4
0101 5 5
0110 6 6
0111 7 7
1000 8 8
1001 9 9
1010 10 A
1011 11 B
1100 12 C
1101 13 D
1110 14 E
1111 15 F

Pavyzdziui.

Dvejetainio skaiciaus perskai¢iavimas j deSimtainj:
1000 = 1:23+0-:2240-2'4+0-2°=8.
Dvejetainio skaic¢iaus konvertavimas j deSimtainj:

6 4 6 5 10 11 12
01100100 0110 0101 1010 1011 1100 = 6465101112.
Dvejetainio skaic¢iaus konvertavimas j SeSioliktainj:

F E F 7 F A D
1111 1110 1111 0111 1111 1010 1101 = FEF7FAD.

3.2 Keleto Octave funkcijy platesni taikymo pavyzdziai

Kurse naudojami vieSieji parametrai p (pagrinde 28 bity ilgio) ir generatorius g.
Cikline grupé: Z,* = {1,2,3, ..., p-1}; *mod p, :mod p.

Daugybos modulio, modulinés inversijos, diskretinés eksponentés funkcijos rezultatai mod 11
pateikiami 4-6 lentelése.

13



4 lentelé. Daugybos lentele * mod 11

Daugybos Zi;"lentelé g ® v mod 11

Zu'(gmv) | 1 2 3 4 5 6 7 8 9 10
1 1 2 3 4 5 6 7 8 9 10
2 2 4 6 8 10 1 3 5 7 9
3 3 6 9 1 4 7 10 2 5 8
4 4 8 1 5 9 2 6 10 3 7
5 5 10 4 9 3 8 2 7 1 6
6 6 1 7 2 8 3 9 4 10 5
7 7 3 10 6 2 9 5 1 8 4
8 8 5 2 10 7 4 1 9 6 3
9 9 7 3 1 10 8 6 4 2
10 10 9 7 6 5 4 3 2 1
Octave g mod 11 pavyzdziai:
>>mod(11,11) >>mod(5+9,11) >>mod(5-9,11)
ans =0 ans =3 ans =7
>>mod(-9,11) >>mod(5+2,11) >>mod(9"2,11)
ans =2 ans =7 ans =4
5 lentelé. Moduling inversija mod 11
Moduliné inversija Z;;"
1"'=1mod 11
2'=6mod 11
3'=4mod 11
41'=3 mod 11
5'=9 mod 11
67'=2mod 11
7'=8 mod 11
8!=7mod 11
9'=5mod 11
10'=10 mod 11
Sugeneruotam atsitiktiniam skai¢iui modulinés inversijos radimas ir pasitikrinimas:
>> t=int64(randi(2"28-1)) >> mod(t*t ml,p)
t=58435490 ans = 1 « jeigu 1 inversija rasta teisingai

>>t ml=mulinv(t,p)
t ml =194971802
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Pagrindiné funkcija naudojama kriptografijoje yra Diskretinés Eksponentés funkcija — DEF:
DEF(x) =g*mod p = a.

6 lentelé. Diskretinés eksponentés daugybos lentelé mod 11
Diskretinés eksponentés Zy; " lentelé g* mod 11

Ng/x) 0 1 2 3 4 5 6 7 8 9

1 1 1 2 3 4 5 6 7 8 9

2 1 2 4 8 5 10 9 7 3 6

3 1 3 9 5 4 1 3 9 5 4

4 1 4 5 9 3 1 4 5 9 3

5 1 5 3 4 9 1 5 3 4 9

6 1 6 3 7 9 10 5 8 4 2

7 1 7 5 2 3 10 4 6 9 8

8 1 8 9 6 4 10 3 2 5 7

9 1 9 4 3 5 1 9 4 3 5

10 1 10 1 10 1 10 1 10 1 10
Octave g* mod 11 pavyzdziai:
>>mod exp(11,11,11) >>mod_exp(5+9,6, 11) >>mod _exp(5-9,3,11)
ans =0 ans =3 ans =2
>>mod_exp(-9,5,11) >>mod_exp(5+2,7,11) >>mod_exp(9°2,8,11)
ans =10 ans =6 ans =9

Generatoriaus radimas

Kriptografijoje generatorius g yra matematinés grupés elementas, kuris, taikant grupés
operacija (pvz., kélimg laipsniu), gali sugeneruoti kiekvieng kita grupés elementy. Sis
elementas yra esminis kriptografiniuose protokoluose, tokiuose kaip Difio Helmanas (angl.
Diffie Helman), kur padeda saugiai sukurti bendrus slaptus raktus. Sis principas taip pat
naudojamas kituose algoritmuose, pavyzdziui, ElGamalio ir DSA (angl. Digital Signature
Algorithm), kuriuose svarbu saugiai perduoti informacijg ar autentifikuoti praneSimus.

Apskritai sudétinga uzduotis rasti generatorius aib¢je Z,* = {1, 2, 3, ..., p-1}, taciau naudojant
stipry pirminj p ir Lagranzo teoremg grupés teorijoje, generatoriy Z,* galima rasti atsitiktine
tvarka. PaieSka laikoma uzbaiga jei tenkinamos dvi salygos:

1. jeigu p ir g yra stipras pirminiaip =2 ¢ +1 — ¢ = (p-1)/2;
2. jeiguvisig €T, g7# 1 mod p ir g* # 1 mod p. Tik 40% skailiy yra generatoriai.
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Pavyzdinis generatoriaus radimas (g didinamas po vieneta, kol ans nelygus 1 ir nevirSija p):

>> p=genstrongprime(28) >> p=genstrongprime(28)

p = 187086587 p = 144668519

>> isprime(p) >>q=(p-1)/2

ans =1 q=72334259
>>q=(p-1)/2 >>g=2;
q=193543293 >>mod_exp(g,q.p)
>> isprime(q) ans = 1

ans =1 >> og=7;

>> g=2 >>mod_exp(g,q,p)
>>mod_exp(g,q,p) ans = 144668518
ans = 187086586

>>g=3;

>>mod_exp(g,q.p)

ans =1

>>g=4

>>mod_exp(g,q,p)

ans =1

Perziiros komandos

>> p=genstrongprime(28)
p=211504967

>> q=(p-1)/2

q= 105752483

>> g=5

g=>5

>>mod_exp(g,q.p)

ans = 211504966

Toliau pateikiamos komandos skirtos tik perzitirai (placiau gilintis nebiitina).

Sinuso (Zr. 18 pav.) grafiko atvaizdavimas:
>>p128sin

xrange = 16 * pi;

step = xrange/128;

x = (:step:xrange;

y = sin(x);

comet(x, y)
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18 pav. Sinuso grafikas

Diskretinés eksponentés (zr. 19 pav.) grafiko atvaizdavimas:
>>pl128def

p=127;
g=123;
x = 0:p-1;

a=mod expv(g, X, p);
comet(x, a)
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19 pav. Diskretinés eksponentés grafikas
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