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Abstocl: The papef is le.licole.l lo lhe dечеlор,пепl oJflaclat
е.luаriопý of пalioпal dеsigп раflеfп| based оп lhe ,пеlhоd of
R-Juлctioll (RFM), tJsing lhe equatioп oJlhe li,le,lhe еquаliоп or
the circle, ап.l the slfuсlцfоl ,flеапs oflhe ,rlelhod oJ R-Iuпсriопý
R 0: R-сопjцпсliопs, R-diýjцnclioný апd R-leleclioпs сопslruсlеd
yofirrus lreeJike ffaclalli, е.luаtiопs or rraclols, consisliпg oJ
iпteп;eclioпs, 

'опgепls 
ol circles. Ву setling lhe пuпrЬеf oJ

ilerolions п апl!thе orlglc о|iпсliпаriоп ayaious pte-Iroctals ofe
gепеfаlеd based оп these еqu@!iопs. These |faclals afe !еry
beaulifu!, which сttп Ье use.l iп сtеаtiпg сопрutФ laadscapes, iп
уаriоus illustfйioпr. lеlесоrппutliсаliопý, the reЯile iпdаýrry,

whеп druuirlg paИeflls in сеfапiс апd pofcelaiп рlоdцсls, as H,elI

os .levelopiпg potefпs of поdеrп сlеsigп ol azbek nolio aI cafpets

апal соsluпlеs, elc-

Keywoltls: пelho.l or R-fuпclioa, R-сопjuпсliопs,
R ali ýj uп.l i dls, R- leJl ect i о п ý, ff actal,' ree-li ke rlaclals, prcft acl al,

Uzbek паliопаl cafpers.

scarves, wood, ceramics, stained glass windows, lamps,

glasswffe, fumitme painting t2], tЗ], t4].
The development of equations of complex fTactal

StrчсtчIеs of mоdеm design pattems, йе сrеаtiоп of а

рrоgгаmmiпg епчirопmепt апd the sfudy оflhеiг capabilities
iS imрогtапt fоr creating complex fractal stгuctures оfmоdеrп

design pattems.
The геsчlts of thе рареr аrе widely used in liфt

industry, fоr instance, iп the cleation of pattems of modem

design оп fabrics and сагреtS.

Lei а complex domain О с R' with boundary Г Ье

given as а combination of simple domains {Or}l=| using

set-theoretic iпt€гSесtiоп, чпiоп, and complement opeгations.

Ifthe implicit boundary €quations ofthe Ьочпdаriеs

of these геgiопs {оr(х,у) = 0)!'=, , Such that rо. >0 for

(х.у)со, and о.lл <0 fоr (х.у)еб-ЧUЛ,, аrе

known, thеп using the method R-functions it is possible to

сопStгчсt the boundary equation aсdх,у)=O, and the

function о is positiye inside С!, negatiye ouБide it and

equal to zеrо оп Г.
The most соmmоп System of R-functions is lhe

system fro which has ап algebraic logical operation that has

the fоrm as follows:

I. lNTRoDUcTloN

Th" production of large volumes of соftоп and

cocoons, as well as fabrics Iiom thеiг fiЬеrs, is чеry impoмnt.
It iS very important fог the Ьчуеr that the quality ofthe fаЬriс

and its pattems аrе exquisite. Moreover, соlоr plays а special

role iп determining the рriсе оffаьгiс. Each nalion has its own

unique pattem оfсаrреБ and costumes. carpets and cosfumes

created Ьу апсеstоrs and decorated for сепtчriеs аrе а national

treaSure.
The раttегпs оп the national саrреts and cosfumes of

people living iп uzbekistan реrfесtlу match thc features

characteristic of all the peoples of the East, апd unique

fсаtчrеs аrе not iп the саrреб and costumes olother countries.

The inyention оf fiactals is the discovery of а пеw

aesthetics in science and mathematics, in агt and in the human

perception of the universe Il]. cuпently, the methods of
fractal theory аrе widely used in the development of Uzbek

паtiопаl саrреts and costumes. Fгасtаls play а significant rоlе

in соmрutеr gгарhiсs. They help identifo complex lines алd

surfaces using several fhctoБ. computer art is а special

сrеаtiче activity that uses digital t and соmрчtег Science,

Frасtаl pattemý in bright апd unusual shapes аrе used fоr

iпtегiоr design, parquet, tablecloth, lrауS, vases, dress
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In t5], [6], [7], [8] and [9], fractal equations wеrе

constructed based on the R-function method ofv. L. Rvachev

tlO], tll], tl2], [!З], Il4], [l5], such as the Koch счrче,

саrреt and napkins sieгpinski, fractal antennas and оthеr

deterministic Iiactals. lп [l6], Il7] and It8], the equation апd

fractal algorithms wеrе constructed Ьу the analytical method,

such as star-shaped, fractals from а сiгсlе and rectangles.

Апоthег method fог constructing fracвls based оп lhe use

of aгithmetic relations, in particular, those proposed Ьу

асаdеmiсiап В. А. Вопdаrепkо [l9], in Which fiactal

sEuctures fтom combinatorial пчmьеrs аrе studied, and based

оп them, software fог constructing fIactals оf the pascal

triangle is develope d, ,.. |З _".
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Development of Fractal Equationý of National Deýign Patterný based оп the Method оf R-Function

This апiс|е is а continuation of[5], [6], [7], [8] апd [9] and

the article constructs fтactal equations based оп the

R-function method of V. L. Rvachev [l0], [1l], [l2], [131,

I la] and Il5],

lI. DETERMINATION оF тнЕ ЕQUлтIоN оF тнЕ
COSPER CURVE ВЛSЕD ON ТНЕ METHOD ОF

R-FUNCTIONS

Тhс initiator of the счrvе is а цпit lепgth Segment,

and the gепеrаtоr is shown in Figчrе la. lt соmрrisеs 7

l
Segments each -;, in lengb. The fractal dimension of this

v/
счrче is 2.

Fig. la

Fig. 1Ь
Fig. l. Gоsреr Сцrче lnitiatorý

The dotted line shows а fiiangular lattice that sеrчеs

as а kind оfgепеrаtгiх fоr this generator (see. Fig 1Ь).

Ап inteIesling distinguishing feature of the Gоsрег

счrvе is that the boundary of the region called the "cosper
island", which it fills iп the limit оf ап infinite пчmьеr of
steps, is itself fгасtаl with ап integer dimension

о - ln3= 
= t.tZgц - This kind of islands сап Ье used fог а

ln JT
continuous covering of the plane, since it сап Ье shown фat

they аге ideallyjoined together. Моrеочеr, seven such islands

docked tоgеthеr (опе in the centт and six агочпd it), again

fоrm the island of Cosper thrее times larger. lt miфt Ье

noticed that опlу а square has а similar ргореrtу of rеgчlаr

polygons.
The cuTve, in fact, is similar to the Sierpinski curve,

with the only diffегепсе being that the angles ofthe Gosper

curve аге oblique with respect to the axis ОХ and OY.

l:
d = аrсtапt Ч):, ,5

аry =т|ап = аr, -т
хФ : rcos(l) +)Бin(/);

УD : -rsiп(/) +)лсоS(л) + а_;
Furthег, аррlЯпg the iteration (rесчБiоп) рrосеdчrе, we

obtain th€ following
a,(a,x,l'| = tll"_t@ц,хо ,yL, - а*)vо

u оа,_,1а,,,\х u -З!1-.({ 1 +yrsЦf l,

-в 
" 
-З}ьм r!) +yocos1 Z )) vo

voao_r(ar,x" -),b)u"

uo,"_,{oo,@,-)1coý(-{1+yrsb(-Z), (l)

-r,, -}lrb af t +yocosl-Z11 vo

v оа,_r(ач,хg, у9 + a*)vo а,а(ац,Х"-Оо, Уо + an)vo

5а., 2t 2Е.
чоа" lац.(х., -;)cos(-- ) +rrslпt-),

-lъ -}l,ьс}1 *yo.o,1-{ll

п=2,3,4,...
The calculation results for various values are shown in Fig. 2.

ttl. DЕтЕRмINлтIоN оF тнЕ ЕQUдтIоN оF
FRДСТДL TREES ВЛSЕD ON ТНЕ R-FUNCTION

METHoD

Опе application of fiacИI theory iS lhe gепегаtiоп of
ftacйl trees. The idea is simple. А tгее trunk of а rапdоm

length is built, sечегаl Ьгапсhеs of а гапdоm length аrе also

built fтоm it, while the thickness decreases, thеп Sечегаl mоrе

branches аrе built ftom each Ьrапсh (although nothing is built

fтоm some), and the cycle rереаts. Могеочеr, at each step, the

lепgй of the Ьrапсh is checked, if it is less than а certain

рrеdеtеrmiпеd value, thеп а sheet is drawn instead of the

Ьгапсhеs. and fог this Ьгапсh the process stops. In this case, it

might Ье changed а Yaliety of раrаmеtеrs fiom Ьrапсhiпg,

thickness ofthe trunk and Ьrапсhеs to the angle ofinclination
ofthe branches and the соlоr ofthe leaves.

HoweYer, the most important task iS to develop

чпiчеrsаl methods fоr analytically describing the equations of
the fTactal domain geometry. Today, this сап only Ье dопе оп

the basis ofthe аlgеьгаiс logical method ofR-functions v. L,

Rvachev Il0], Il l], Il2], Il3], Il4l.
Сопsidеr а trее iп а circle. Let f(\,уч\,у7,х,у)

iS а segment with limbs of (х,,у, ) апd (х:,r,) points.

We compose the equation оfа line passing through

агЬitrаrilу given points (r,,л)апd (хr,)rr).

.л

,,"'',,=(+-( а.]r--
2I) r,o 1а',, -у21> 0,

whеrе с,, is а sufficiently small пчmЬеr (line thickness).

Fчrthеr, the values of the апglе of inclination ffе
calculated and the fоrmчlаs fоr the trапsfеr and rotation ofthe

axes ofthe cooTdinate system relative to йе fixed сооrdiпаtе

System аrе applied hеrе.
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rB|,y|.x?. уl.х, у' =((j((r, - х, ) соs{аrсrапlД-Д11 ,,

+(у, - у| )siп(агсtап( 
У, - У, 

11112 _ 11х -,, ) соs(аrсtал(zg)) +
Xr-Xt Xr-Xt

r ( у- у, )siп(аrсtал(Ц)) - ] (tx, - х, l соs(аrсtал(Zg)) +
Iu ._lr 2 xz-\

+(у" -л )siп(аIсtапlД-Д11112 > О1,."
z хl-хl

л,,(а' - (-(.х - х, )sin{afctan(Ug)) {

Xz-Xl

+(], - у|.) соs(аfсил( У' - /l 
)))) > 0)

Х,-а,
where а is the thickness ofthe segment (the thickness оfфе
segment iS 2а).

lf& fuzzy, then /о =0,else Ф"=|,r- r?=l,wеgеtthе

followings:
2т
k

аl, (х,у) = /(0,0, R cos(l. + 0), ДSiп(l. + 0),J,y) чо

vul(0,0,Rcos(/o + а), Лsiп(/. +с),r,r) v0

vu/(0,0, Rсоs(/о +2a),Rsin(lo + 2а),r,./) vo...Vo

v"/(0, 0, Лсоs(ф + (/< - l)c), Rsiп(ф + (/r - l)a),ay)

Fоr п =2,з,4,...

"=ft,*,=-|kl2]i л,_, -uлlr-ll; & =2R(|-+)t

{ is а radius boundary circle at п - iteration ( Л, = R ).

lf ,t is fuzzy, thеп k, =|k l2j,e|se k" =[k lZ7-1. lt shoцld

Ье noted that Ir/ iS the integer part ofr.
Applying the iteйtion рrосеdчrеs, we obtain followings:

& rin(o, +,r*

(r. *.*

(r. * **

щ#'фl,,,,

(Ф, + (t| + 2)0))

k)
(,р. + (t + 2)o)),,,rlv. 

...,,.

v./(\_, cos(rp, +сr),Л"_| sin(90 +о),

л .оrIrл *о* 
('" *(4 *')о)l,

"\, k )
/ lФ + ll. + l)0l)

&siп|о, +a+-fJ,л.r)v
V0l(4, |со(а0 +0),& l siп(90 +о),

Ф_1(l,_ч) = /(& 1cos(90 +20),&_t sin(90 +20),& cos
(а. +&0)

k

Q,, + 2о, +
(ао +(tl + l)o)

k

Q0+20,+

Q0 +io +

t,и(ч,.*z"*qРl,,r),,

vol(4 | cos(a0 +20),4_1sin(qo + 2о), & соý

t.i.(o, * z* *I9d{J!9)),",rl ".

v,,/(R, , соs(Ф" +2(t), & |sin(Qo+2o),4cos

Fоr 1<i<&"-|we obtain followings

л ((р,, +(& + 2)ct))qO+Zo+.тj

+.Ь(о. *z"*ЩJ(t!tsl),,,l,l,,",..",

v0/(&] со(qо +2о),&_, sin(9, +zо),Л" cos(o, r*-1*fд),
/ lo +t-c.)]

& sinl!p" + 2о +-}- 
,J.J.l)

Ф* (r,r) = .r(&-, cos(9o +r(t), & | 
siл(90 + 

'о), 
& c-os

(а. +r,0)
k

(9D + (t| +2)о)
Л, sin {р0 + ict + ,r,y)vo,.,чо

Ч.i"(о, ***.Фf9),,,11". rt4_, *rrr" +ro),&_|sin(90 + ic),

& *.(о" *-*i9,1!Д!J9l),t,r(r" ---qаfФ),,,rlч
vol(&_l соý(е. +io),&_l ýiп(Qo +ic),

. (9" + (t, +2)с)\
Фо +to + t-J i

С*,(,л,*"*Ф]Д9),

*",,,,(r, * 
" 
*!ef9),,,rl

v0l(& l co(qo + io), &_l ýiл(90 + 

'о),
л .п.[,л, io* 

(Qо * t,*)],* r,n[",,, io* {аО 
1t-o)l,,.yt,","-l*.,- ,t )," \', k I "

(3)

а,(х,у) - al,_r(x,y)vo а_,(х,у) vo ar*r(x, у) vo ",vo

a.l^,1x. y)vo ... vo а_л- (х,/)

In previous formulas k:2, 3, 4, 5, -.. fоr all lines, miфt Ье

dгаWп ап очtег сiгсlе оfrаdiчs Л" (л is the iteration оrdеr)

The calculation rеsцlts fог various ча|чеs oflr and t аrе

shown in Figчrе 3.

Pythagoras trее. Plthagoгas, proving his famous ttleorem,

built а figше wheIe SqчаrеS аrе located on the sides ofa гiфt
triangle. lfthis process is continued, then the РУhаgоrеап trе€

will tчrп out.

When рrер iпg the equations, we use the equations ofth€

square, i.e.

au(a,x,y) = ((а' -х' > 0)ло ((й'-(у-4)' > 0)vо

vu{b' -(у+а)' > 0)))чо ((а' -у' > 0)^о

vo[(D'- (х- с)2 > 0)vo (D' - (-х+ а)' > 0))) > 0

where ао (а, х, У) is а square with sides 2а and its thickness

is 2Ь.
Next, applying гесчrsiоп procedmes, we obtain:

Published ф

cl_,(r,y) = /(R"] cos(90 +(!),&_I ýiп(Ф0 +0),

^ ( (а" +ц0))
4cosllau+c+l-J,

),

R coS

л sin

члl(& |cos(a0 +с),& l sin(90 +Ф),

IJTTEE
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л
ш, (R.л.у) = ш"(ft,д,у) v 0(0".l(-..T,/) v 0

J
.D,(a, х, у) = оо(а,r, yrv о

voa,"_l(acos(a),(r + d- c.Дcos(c)sin(l-c))cos(a) +

+(у-с- аЛсоý(d)соs(4 - a))sin(с),

-(r + с- a.Лcos(c)sin(a-c))sin(c) +

+(у- а- а.,б cos(a ) сэs(f - а)) cos(a)) v"

vo al"_, (asin(c),-{.T- а- arДsin(c)sin(f -a))sin(a)+

+(y-a-a.f sin(a) cos({- а))соЦа1,

(.т- с-абsiп(с)siп(f -c))cos(c1 +

+(у- а - a]Tsin(a)cos(f -a))sin(a))

,,т-{со(О),у- 
{sin(O)) 

v 
"

7R 2R-
.J- - 

сдS(а), y--sln(ц)) v о

.., -{ *<Zol, r-{ýin(2c))v 0...ч0

,;r-Д юs(,t - l)с),у-Цsiп((t - l)о)) > 0;

лt-,з
л(т

_R(-
D

(т

,3,,

о,

Ф

Ф

(5)

(4)

п =1,2

Неге, с is the angle when fuming фе tгее Ьгапсh to the left,

,f
takes values in the interval 0 < с < -, and whеп tцmiпg riфt.

.1т
the angle ot rotatlon lS - - с .

The calculation resulti for various values ofn, о aIe shоwп

in Fig. 4.

Tree-like fractals а!е considered the simplest fгactals.

using the direct equation and constructive mеапs оf the

method of R-functions R0: R-conjunctions, Л-disjuпсtiопs and

R-reflections, vffious tree-like fracиls сап Ье coпýtruct€d.

Based on these eqцations, Ьу setting the пчmьеr of iterations

апd the angle of inclination 4, чагiочs pre-fractals сап Ье

generated that can Ье used in creating соmрчtеr landscapes, in

чаriочs illustTations, iп the textile industry, €tс.

Iv. DEFtNlTloN оF тнЕ ЕQUлтIоN оF
FRACTALS FRОМ CIRCLES ВДSЕD ON ТНЕ

METHOD оF R-FUNcTloNý

Опе ofthe applications offtactal theory is the generation of
{?actals fтom circles. currently, thеге аrе чаriоus пethods fоr

conStructing fractals, Such aS the L-system method, Systems of
iterative functions, etc. Il, l2]. tп сопtгаst to these methods,

the algebгaic logical method of the R-function allows чs to

construct fractal equations. Then, using these cquations, you

сап build visual representations of these fractals,

Accordingly, the following is а method of constructing

eqцations offтactals ftom circles оп the basis of constructive

mеапS ofthe method of R-functions V. L. Rvachev. I l0 - l5],

connecting circles. The equation of the outeI сiгсlе is

defined as follows:

rооо = ооо(R,,r,/) = (R'-x'-у2 >О;1

and the equation ofthe connected circles has the following

fогm:

Фо = сооо ло (х2 + /' -(д - 4)' > 0)

whеrе с is а сirсlе thickness (the thickness ofthe circle is 2а),

R is the radius ofthe очrеr circle, о=4,*idапчmЬеrоf
k

iппеr сiгсlеs аftеr each itегаtiоп oft=2,3.4,...
Applying the iteration рrосеdчrеS hеrе, we obtain:

The results of а compuИtional experiment ате shown in
Fig. 5.

Now we consider the case k = б fог (l). In this case, we

оЬИiп fгасtаl riпg monopolies (Fig. 6)

lt should Ье noted фаt ift <б the iппег circles do not tоцсh

each other, if * = б the iплеr circles touch, if t>6 then the

inneт сiгсlеs inteБect (Fig. 7).

Two circies. Now consider the case whеп inside а large

circle we have two circles. These circles аrе tangent. In tum,

in the iппеr ciTcle феге аrе мо mоrе сiгсlеS, etc. we compose

the equations ofsuch а fractal.
Iп this case, in the fiБt Step ofthe equations ofthis fractal,

we have the fоrm:

а (R,,т,у) = (RЗ -х' -у' > 0) ло (х' + у' -(R-а)' > 0)

whеrе а is а circle thickness (the thickness ofthe сirсlе is 2с),

R is outer cilcle radius.
Аftеr applying the iteration рrосеdurе, we obиin:

а, (Л.х, у) = аоlл.r.у; r, оr,_, i{,,,y _ 
{1 u.2,,2,

чла, ,( 
R,х, 

у+Д) > 0;л = I,2,3,... 
(6)

The calculation results fоr various чаlчеs ofn ше shоwп in

Fig.8.
consider the case whеп the iппеr сiгсlеs inteБect and

dесгеаsе. Fоr this рчФоsе, wе introduce the геdчсtiоп

coefficient /.

As in the fiБt problem, we define the equations of
intersecting circles as follows:

a6(,lR, х, у) = (R' -х'-у' > 0) ло (х' +у' -1ft-a;' > 01

whеrе а is а сiгсlе thickness (the thickness ofthe сirсlе is

2тza) а=-,k,
* is the пчmьеr of iппеr circles аftеr еасh itеrаliоп t =

/ is the coefficient оf reduction of the inner circles аftеr

each iteration, / : a_i,4,...
л is the гаdiчs ofthe очtеr сirсlq
USing the iteгation ргосеdцге, we obtain fol!owings:
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(i., -'l:cos(0).r-7sin(0)) ч о

л {/_l)д (/_l)л . , ..
voa._,(-.x --СОs(d),,,/ - 

-stn(d)) 

Vо

,rлr, .tД.r- (/- |)Л.оr(2о).
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,, _ !:J)Дrlпl2о11.,, л... u л'l
,r,,r_,( 

R,r- (/- |)Л 
cos((,t- l)d),

u- 
(/-l)Д 

sint(t-l)a)) > 0:,l
п =1,2,З,...

The calculation rеsцlts for чаriоцs values аrе shown

in Fig. 9.

It should Ье noted фat when /=3 fracйls аrе

fоrmеd, composed of connecting ciTcles. These results аrе

shown in Fig, l0.
lterative fracиls аrе obtained with k =8 , t =z Tl

л=tл which ато pгesented in fig. 1l.
Calculation results with k=|5, l -_4 and various

values ofn аrе presented in fig. l2.
Using the equation of а circle and the constructiveness of

the means ofthe algebraic logical method ofR-fimctions, one

can сопstrчсt equations offlactals consisting of intersections,

tangents of ciтclcs. These fiacИls аrе very beautiful, which

сап Ье applied in the tcxtile industry, telecommunications,

whеп dгаwiпg patterns in сеrаmiс and роrсеlаiп, etc.

lSSN: 2278-3075, Volume-9 lsýue-4, FеЬrчаrу 2020

Fig. З dеmопStгаtеS the l}actal Structules in the tгее structure

fоr diffеrепt iteration values ,t (,t:1,2,3,...) апd

п (п:1,2,З,...) in ассоrdапсе with fогmчlаs (2) and (3).

n:5, k:2

-:' )>-

a\ь

'|/-.: ,,

n:4, F2

п=6, k:2 п:з, k=з

.,,-:'- ''"':"',

п=5, k=3

n:3, k:5

п=l, k:8

v. RISULTS оF сомрUтАтlоNлL 8хPERIMENTý

The obtained equations of the Frасtа| model аrе based on

the description оf the shapes of trees and circles, and the

application was developed in the Delphi pTogramming

enyironment.
Fоr each itегаtiоп чаlче using the R-function method, the

рrоgгаm results obtained оп the basis of model (1) аrе aS

follows:

n=2, k=5

п-1

n:6
Fig. 2. Gоýреr счгче fоr various values of iteration of п

n:2, k:8 П=3, k=8

Fig. 3. Fractals iп the form of trees

Fig. 4 illцStrates the rеSчItS fог the P),thagorean ftacИls
fоr diffегепt values of п (п=1,2,З,--.) and

а (а = п/8,л l 4,т/ 2,...), based оп the model (4):

Published Ву:
Relrieyal Nuпьеr: D 1 l69029120/202ю8ElESP
DoI l0 .15940/iiitPe DI lбg 029120 В lue Eyes Inlelligence Епgiпееriпg

/
,|.,^ -

-': -' '\,_,_

,1'-'-f 
*'\t

"}//

п=5

l

t,



DeveIopment of Fractal Eqцations of National Deýign Patterns based оп the Method of R-Function

diffeгent чаlчеS of /с (* > 6) and п (n = 1,2,3) iterations

based on model 5.

п: l, о=п/4

п:3, о=т/4

п='] , cl=пl5

п-2, сгпl4

п:7, с=т/8

п=3, k=5

п=з, k=l0
Fig. 7. Exclusive riпg fracta|s

Fig. 8 illustгates the results оfсiгсчlаг ftactals fоr different

values of л (r1 = l, 2, З, ...) iteгations based оп model (6),

п= l, k= l0 n=2, k:l0

n:l

п:)

intcrscction modcl fоr k l = 2, based оп model (7).

Fig 8. Fractals from circles
Fig. 9 dеmопsЙеS the result of fiactals consisting of

diITeient values of r (п = 1,2,З) iterations and the

i\

:_Jz

Fig. 4. Frsсtаl of Руthаgоrаs
Fig. 5 shows ihe results of exclusive гiлg fractals with

different values of and itегаtiопs based on model 5,

п:2, k=5

5

ф
п=4, k=5

Fig. 5. Exclusive ring frдctals
n=l, k=5, I=2

п=3, k:5, l=2

l'ig. 9. Fractals from
intersecting circleý
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n=2, k=5, l=2

п= l, k=6 п=2, k:б
Fig. 6. Exclusive ring fractals

Fig. 7 shows the results of ехсlцsiче riпg fгactals with
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Fig. 10 shows the result of fractals consisting ofa union of
circles fог different values of и(rч =1,2,3,4) iteTation,

t (t =4,5) and / (/ =4,5) in model (7).

п= |, k=5, l=3 п=2, k=5, l=3

lSSN: 227Е-3075, Vоlчmе-9 lssue-4, FеЬгчаry 2020

n=l, k=l5, l=4 п:2, k:l5, l=4

п=З, lr=15,1=4
Fig. l2. Fractalý from intersecting сirс!еý

apparat v pгilo2enijah

fraktal'noj geometrii".

Prikladnaja info.matika. 20l0,
N:6 (30), - S. 20-27.

PublBhed Ву:

п=з, k=4, l=4 п=4, k=4, l=4

Fig. t0. Fractals frоm соппесtiпg circles
Fig. I l shows the resull of fIacйls consisting of different

values of п (п=1,2,3) iterations based оп mоdе| 7 апd

intersections fогk = 8. l=2.

vl. coNcLUSIoN

RecuBive algorithms wеrе deve|oped using the method of
R-function, based on this аlgогithm software is used to build

fтactals in 2D. Based оп the mефоd of R-function in 2D, ап

automated technology fоr describing the Ьочпdаriеs of
complex fогms has Ьееп developed. with the helP of
technology, а technique was developed to modemize the

соlоr design of uzbek national саrреts and costumes. А
technology has Ьееп developed fог geometric modeling of
complex fтасйl strчсtчrеs using the capabilities ofthe method

of R-function to create fiactal designs. The design of Uzbek

national carpets and costumes using this technology have

Ьееп descгibed in 2D. Geometric, аlgеЬrаiс fractals апd theiT

combinations аrе widely used in the development of modem

design pattems ofuzbek national caФets and costumes.
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