MOAEANMPOBAHUE
PPAKTAANOB B CHUCTEME

BbIMOAHMAQ CTyAeHTKA rpynnel MAM-110 Xapko AN.P.






*ODAOATET CAOXKHOMU CTPYKTYPOM MNPr AKOOOM
VYBEAMYEHUM,

dBAgETCA (MPUOAMXKEHHO) COMOMOAODOHOM;

*ODOAQACET APODHOU XAYCAOPFOBOU (AP AKTAABHOM)
DA3MEPHOCTbLIO, KOTOPAS DOAbLLIE TOMOAOTMYECKOMU;

*MOXXeT ObITb MOCTPOEHA PEKYPCUBHLIMM
NPOoLEAYPLOMM
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*TPEYrOAbHMK CEepPMMHCKOTO, Sbbb
PP AKTAAbI «{AepeBOy, 44, '
«['1TANOPOTHMKY; 'v /

* MHOXECTBO MOHAEABDDOTA N AAAAAALA

MHOXeCTBA XIOAMA;
* CHEXMHKM KOXA;

* OTOOPOXKEHMS [1EAHO: KPUMBbIE
CepnmHckoro un [mabbepra.



PYHKUNM TMTAKETA FRACTALS

v sierpinskiale(n)
vr treefale(n)
vc fernfale(n)

A

v¢ mandelbrot_set(x.y)
vr julia_set(z,y)

v julia_sin(z,y)

v snowmap (vert, iter)
v hilbertmap (iter)

vt sierpinskimap (ifer)



($11) load(fractals)$
plot2d([discrete,sierpinskiale(10000)], [style,dots])$

1.32984, 0.906973
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($15) load(fractals)$
plot2d([discrete, snowmap ([1,exp(-$1*$pi*2/3),exp(¥i*$pi*2/3),1],4)]1)$

Hlrge@aAQly ?

1

0.8

0.6

0.4

0.2

0

-0.2

-0.4

-0.6

-0.8

-1

0.157466, 1.04380




MPUMEPHI N

plot3d (mandelbrot_set, [x, -2.5, 1], [y, -1.5, 1.5],
[gnuplot preamble, "set view map"], [grid, 150, 150])$

($13)

-2.14969, 2.30784




MPUMEPBI ™S

($11) load(fractals)$
plot3d{julia sat, Ix, =2, I, [y, =1.5, 1.5},
[gnuplot preamble, "set view map"], [grid, 150, 150])S$

0.322287, 1.53251




TN
OB3OP MAKETA DYNAMICS

X

*NAYTUHHAA AMATPAMMOQ; pr 8

- BuchypPKALMOHHaA avarpamma; GOl S &

* DBOAIOLLMA OPOUTLI OAHO- U ABYMEPHOTO
OTODPAXKEHMM;

*(MIPA B XAOCH;

* CUCTEMOA UTEPUPOBAHHBIX QOYHKLIMM, 30AQHHOS 8 8
ACOPUHHBIMM MPEODPAZOBAHUIMM; e

* MHOXXECTBA XIOAMA, MOHAEABOPOTQ;




PYHKUNN TTAKETA DYNAMICS

ve chaosgame([[zy,11],..., [ ,yml] , [zo,y0] ,b,n,0options)
. ATaCing; s - R b FRRppRey . (0 R R R ) s [, Ym]], [7g,yp] ,n,0ptions)

v julia(xr,y,options)

vemandelbrot (options)



(MITPA B XAOC»

sle@aaly?

0.9 T T T T T T T T T

0.8

(¥11) load(dynamics)$
chaosgame ([[0,0], 1,01, [0.5,sqzt (3)/2]],
[0.1,0.1],1/2,30000, [style,dots]) §

0.7

0.6

0.5

0.4

0.3

contraction factor: 0.5

0.2

0.1

The chaos game with 3 points

-0.255183, 0.545116




($11) load(dynamics)$

al:matrix([0.85,0.04],[-0.04,0.85])%
a2:matrix([0.2,-0.26],[0.23,0.22])$
a3:matrix([-0.15,0.28],[0.26,0.24])$
ad:matrix([0,0],[0,0.16])$
pl:[0,1.6]%

p2:[0,1.6]%

p3:[0,0.44]5

pd:[0,0]$

r: [85,92,99,100]%

ifs(r, [al,a2,a3,a4], [pl,p2,p3,p4],
[5,0],50000, [style,dots])$

NMOCTPOEHUE ATTPAKTOPA

CHUCTEMbI UTEPMPOBAHHbBIX

slegEe@aQln?

2.38427, 10.4364
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Iterated Function System of 4 transformations



(¥114) load (dynamics)$
julia(-0.11,0.65569999)%

2.54099, 2.08759




($116) load(dynamics)$
mandelbrot () S

-0.577019, 1.91365



il AR b LA R R AR R R ) JIIiviiiivi s srPyyyveaTysrrr™
r v R R T T S 8 N L g
— P N N WS Y N Y Y L N
4 illlll&‘llll(!lll(/.lg//”wwﬂ” ““““.\K.\.\.\.\-\R-\.\»\.\.\.\.\i\\!\!.\&!
R e e R P et el el e S e el
.TT..JJl(((JlJlJ‘(JJJJ((NNNMﬂN “““““\.\.\.\.\.\.\\.\\\\1(11‘\6}\!‘.?\
\\.\Illitllillll(l(r Iy s&\\\\\\\“{(\if!?i)f“
4 BTNV S Y SR Y Y YNNG | | S e ey |
V“/l“%“ ““““JJJJJ(V \\\“\\“‘(“.\16\(1(( “o\‘\“\\ kl\
~~ b S + vy et PP
. v ha Sy ™% * Kﬁ + VLl |
~ {J(Jl‘\f&\-i{%b)i\\-\ I)’)Tf%’??’f’ff??ff.\‘.\\
{Jl.‘}\.\\nlv‘;\onoltiuob\-\.\\\.\‘ )Iﬁ’)?i”?’f{?\\))j\\ﬂ\\
At B i S A DRSS S X R, - sl
A PN P AnannAIAANIAI T a)!}f}’f’?)”f;/o\ Wi lfl
RN R T L R A
Aanamnannnaan i ¥ L1 AL
— VIV ST e 1LY
ASRR §
ARRRAM e jv e ™ )r Y
e AR AR AR Y % a2

4
FEVYYEy
”)J [YRY; Na.rlt\.\.\.\.\.‘Mff.\ Ww“““ 4
N  MANT rvvvvn sy e
AL LA ™ e g
Sevivids < Y L

S S L )
Taen sy M

e
5] VR
vh w\NJJi(N(H’\Ww v\.\\\\.\.\”» 7 314
1)

»
NSSUNUNY Y v I
2 » A

S

A Ayt L e e

)
] AN g et \
“ v tvvwﬂ
Lddd ety

1
]
1
b
1
]
T

A
§7

b e e b

-~
"
-
~
-
el

L

-t
v

1
i J
i 4
i J
i /
A 4
\ J
e Y%L s
NN MY Y
VNN R Y Y Y

NS
IR RS RN

VL eee T
LIV EEs
I
JILVEEE I
IV

4
{
‘
d
‘
J
4
J

i

|

i
m-l(((/(l..\ ./T.\.\\\Ka\.\.m V\ ]

LS W 5 > vy |
L4 ¥ WLl Le 4
TR TATAN B Rt 4
<

AT e
W A g -
A A 4 g 4 g o g

A
A
N
P ATNNNIIINNLGLY

:
{
:
d
:
d
‘
;
SN ANVYALL G J

B e e

-
kkk\.\.\.\.\.\.\?l

e e e e e e e e

1
4
i
i
3
{
d
d
d
d
‘

Y2 83 §a §s Y6 k7 ve Lo jw

%1

e e e i e P e e e
g D S N N

\kk\\.\.\.\.\.\fz 1
Jdvieeevver g 4
e derrrvg g
PN s nnd by
IV ey |
Y = ol snaman e i

oy Ly Ly L
Py Y uN LY,
SRR Y
P Y Ay Y,
BEMRERdRdE i s o BN

bbbt b A ARSI )’7’7’??”” ﬁ 1
PSRN dlfffff;;fﬂ 1
oo saa A2 22 THA A AR A rrrarne Aab]
ers s aar 22201 TARRR R AL A

W’J#(((/((V )
AR ERLERLY
RN L
{1 ey
R o SO

o by

hk\\.\\\-\\‘\“
Lk\\\h\n\\““\
L it
SV e e
N A e =

J\

ﬂ A AN AAADNRAST]
1 <« 1 ‘\0\9\.)\.\-\.\-\\
B Y P LA
eyt P AAAANIAAN] T

{
1
1A
1
1
1
1

A A bttt o
R A A A e
IS S LR RTTRS
ARNE AR AR

TATAARR AN AR
ARRRR A
AR RRR
AAARRRRA

PRV IR NRALRR AR AR 22AAFPMTT
has 3232002 ))/)})).{r?\r K\ﬁ.‘\\\\\\\\\\\w
bharrp 22 ?? ARRRnmrr Ak T I Asaa522227711
pAASPART AANRRRRRASA T PP pappnpppr 2 ]
> A2 ANRANR STYTTT Y aspppr it

et e e o o o e i b et

)

"

1A
7 11
? 1
7 i
7 11
! 1
1 11
! 1
1 11
4 11
1 "
4 1
Hiaeee
t Mn

o o o . o o o o o o o o g g
T o . o o o . T o T i S o
i i e i el R N A
e ey ey el el ) i i i B i B i e
et e i i B i i i P N A

A
? ) b
7 ) 1
? 5 i
T 1 )]
7 1 1
! § b
! 1 1
! ] ]
! 1 1
! ] i
! 1 1
! ] 1
t A T

T T T T T T T g g
T T T T T e Tk T g

A 5
4 b
1 1
5 b
1 1
1 1
i )]
1 1
§ ]
1 1
5 b
1 1

, 0.709999

1
Ll

& @ & Options ~

1.351

<
— wl
— P
= (=]
@ 4
—A (=]
S — ax
] -
- -
—_ i
— (=
= =
S L=
Ll e |
> 1
(& =
1 )
=1 [
— n
== @
(& —A
-~ I
= s = |
— o
- @
> =
—_ ==
o o
1 e
-2 -
. L&)
- —+ —
—_— o 1"
- oo a
N = =
- 4+ —
— o o
= = (=] f
— — —A —
bl iz | —_— ] -
- E—" — —
R — [ ] 4 2
4+ L] 1 - O -
o 1 [SS IR e o
O =S S D e,
1 — 4> - @ 1
Yy = Sl = B = @
- (=) (s« B ! =
—— -— m“)l P =
<3 —+ <3 v o
< = < >~ >~
[ ] _ -8 — O ><
> - —_— - 3 -
o > BN S —2 ) o
o> o> S o O — —_— — ] D (&)
—_—— - =T oV - > [a]
(W I — 1 e N 3 — —
- - — = 8508 Q0 [ ] 1 < = <~
i 1 S N — = 1
ests o =S === QO — «+— @ b
o o < o < M o = 1 — 9, wr O
- - N3 — g s el = R —_—
i — N o W — o = O
1 1 [ o =1 92, 2 -- O
— e o N M — +— O E4 — > w0 e
-- ee > I M - e —i —~ O O -3 -3
LI X = == _sa sa I e B e B - @ o, O - 3
o P = Bl > P o [ o e S T LT = T — B = il T I | o = BES-
REDUTREN T et e ] BN KX = MO N M — = O o o
es wwooadE R T QO O -y ea ] ews @S Ok
= — — H O > U4 Y4 — N P O N — T

($17) n



» hitp://kpfu.ru/docs/F1416066913/main._1_.pdf



