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ECONOMIC SCIENCES

ECONOMIC SUSTAINABILITY OF BUSINESS SYSTEMS

Zabavskaya A.,
PhD student, Senior Lecturer,
Belarusian national technical university,
Minsk
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Abstract

The author examines the problem of economic sustainability of business entities. Modern trends in the devel-
opment of business systems are presented in the article, the conditions for sustainable economic development of
the business system were analyzedkRnanagement in the system of ensuring the economic sustainability of
entrepreneurial activity is considered.
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Abstract

The article examines the problems that arise during the bankruptcy procedure involving a foreg.ele
Thus, the author gives the opinion of the President of the Bank of England, Mervyn King, who described the legal
relations of participants in international commercial relations in the field of bankruptcy as follows: "global banks
are international iife, but national in death". The article emphasizes that a similar conclusion can be drawn in
relation to various participants in international commercial relations. The rules governing the legal status of the
creditor, Trustee, defining a uniform proced of bankruptcy procedure with a foreign element, regulatory gaps
associated with the use of purely national law, insolvency, absent, which leads to the need for optimization, unifi-
cation of procedure of the international proceedings in insolvency mhogsenvolving foreign element.
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Keywords: enterprise bankruptcy, foreign element, national courts, limits of competence, international com-
mercial arbitration, participants in international commercial relations.
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Abstract

The article is devoted to the analysis of the methodological principles of future educators training for the
preschool children education based on humanistic values. It is pfwatdd the humanistic educational paradigm
a child is an active participant in the educational process. Humanistic education is presented as tiehildacher
personality interaction, which requires the educator to make professional decisions baskdroangh under-
standing of the humanistic essence of pedagogical processes. It was found that the future educators training for the
humanistic education of preschool children becomes effective if carried out as a system based on the subject
subject intera@n principles, conceptual integrity, structural completeness, acceptance of the child's personality
as selfworth.

Among the pedagogical conditions for the formation of teacher's readiness to educate preschool children
according to ideas of the humanisgiaradigm, the axiologization of general pedagogical and methodological
training by integrating the content of professional disciplines, humanistic orientation of communication subjects,
professional competence of teachers in the subjdmject studentsiteraction; loading the humanistic content of
students' activities during practice, involving them in research work in the field of education was highlighted.
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Abstract

For distance learning, motivation is the driving force for gaining solid knowledge. The main cognitive needs
of cadets are reduced to the following provisions: the need for meanenge#d for independence, personal
experience, urgent need, practical orientation. Distance learning is one of the most effective technologies aimed at
implementing an individual educational route. Motivation encourages real actions, which are thevioditisnafl
processes, determine the effectiveness of motivation.
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ONOMATOPOEIC TYPOLOGY

Arabidze N.
master student of Chekhovods

Abstract

Onomatopoeia is primordially free and multivariate; onomatopoeia features differ from language to language.
The article presents some existing grounds of onomatopoeia typology based on the Russian, English and German
languages according to the various aushIn result we consider typology criteria for onomatopoeia according to
grammatical, semantic, lexical and phonetic point of view.

Keywords: sound symbolisnpnomatopoeia, onomatopoeic unit, verb interjection, signal vocabulary, sound
symbols, phonetic motivation.

One of the main ways of word formation is ono-nomenon, but "onomatopoeic words", which are under-
matopoeia, that is, the creation of new words by phatood as unchangeable words that conditionally repro-
netic assimilation to sous of animate and inanimate duce the sounds of animate and inanimate nature, the
nature, as well as of human activity. Such lexical unitsnvirorment ¢uss.s¥ 02 Is d-6 O,& G O(fnr a
asruss.¢ 9 O ¢, @ quaciquack, germ; russa dzts crow); germ. autsch, klip, klap, KRAH! KRAH !; engl.
ff Olsklatschen, eng. clapuss.f d i O(®r mice), outch, tictac, cawcaw), as well as fulvalued words,
eng. squeak, germ. piepsenc. Onomatopoeia is be- the sound composition of which resembles the objects
lieved to appeaas theirst words in human speech, andand phenomena called by these wqss.Is d s ®
etymology, as the science of the origin of words, coull Otc $;01Isg e r m. frhzen¢ dngl.rtick, caw 2
not ignore such a phenomenon. 39]. Thus, the imitation of natural sounds acquires lex-

Scholars hypothesized that imitation of the soundsal and grammatical design.
of animals and the surrounding world was one of the Onomatopoeic words of the Russian language are
possible sources gpeech [8]. divided into the next groups according to the nature of

In the scientific literature there is a strong opiniorthe sounds:
that onomatopoeia is an imitation of the sounds of the 1) words imitating the voices of birds and insects:
surrounding reality. The sounds of the surrounding re- russ.y (4 d tg €ng. wedweettweet, germ. tsch-
ality include the sounds made by living beings: peoplsvitt;

(laughter, hiccups), anirtsaand birds, the sounds of na- russy -3 -y , eng. zz-z. germ. SUMM! SUMM;
ture (the sound of water, thunder), as well as sounds, 2) words imitating animal voices:

emitted by objects: the creak of wood, the sounds of a russ.n te-B ts,teng. grunigrunt, germ. OINK !;
saw, the clink of falling dishes, sounds from the blows russ.d3kzlz eng. moemoo, germ. MUH !;

of an ax, etc. [10, 437]. 3) words imitating various sounds that do not be-

In addition, the authors defineriomatopoeia” as long to living beings:

"a special way of forming words, where words arise in  russ. Is z-B [z,%eng. knockknock, germ. klopf,
the process of imitating natural sounds for examplieopf;

russ.C z € Iz, 'erfy.@ockoo, germ. Kuckuak a desig- russ.H L ' -z 1, dpg. tinga-ling, germ. klinge-

nation of this bird, thereby accommodating two differdingeling.

entthings (the process anbe result) to the definition Also such verb interjections agss.~ dzd{fdzj 1
of the concept of "onomatopoeia" [4, 90]. engl.flap, plop; germ. Plumps !, klapsare supposed

Metzler's Dictionary gives the following defini- to be onomatopoei&uch wordshave sounerisual na-
tion: 1) imitation of natural sounds, the sound of wateture, there is the "pressure" of sound in the meaning.
thunder, sounds made by animals, human voices, fBor example, nounsuss.$ Iz € Iz;"efglD a cuckoo;
examplemiau, muh?) the famation of new words by germ. der Kuckucktc. the sounds opgsech imitate the
imitating natural sounds, for examperm. Kuckuck, cry of a bird. The sound of wordass.tc j, 8 tc @iz d&z
engl, cuckoo, fran. coucoO, 437].S. Kuznetsova, h j § mss te;®Agl. roar, snore, hum, whisper, rus-
S.0zhegova and N.Shvedova understand by onomatte; germ. Bruellen, Schnarchen, Droehnen, Fluestern,
poeia, first, the reproduction of the natural sound dberaeusch, etdepict the called sounds[3, 313].
smb., smth., and secogdh word based on imitation of Considering onomatopia iBnglish two types of
the natural sound of the object it denadegl. cuckoo, phenomenon are distinguished:

T

croak[5]. At the same time, S. Ozhegov and N. Shve A Direct. Contained in word

dova understand onomatopoeia as the phenomenornatural sounds (russ. d e&'d d@ Q¢ ¢ &z, ® & dz
reproduce natural sound only by the sounds of spee€ ts dzts §; smdfitsddngdong, bang, cuckoo, tintinabu-
[7, 227]. lation; germ. Kkling, klang, bums; kuckuck,
In the "Concise Dictionary of Linguistic Terms" Glockenbeuten). All of these words have varying de-
of N. Vasilyeva onomatopoeia defined not as a phgrees of onomatopoeic meaning. Some immediately
point to the source of the sound, while others require
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some effort and imagination to decipher. Also, it is inthe mismatch étween sound and meaning generates an
teresting to consider the english phrd3mg-dong equal amount of emotional impact.
struggle, where onomatopoeia can be used figuratively.  Indeed, with a skillful selection of words, it is pos-

A Ilndirect. This is a siblemhépictah artistic acofistics Fpuexaingle, tha i me d
to turning a statement into an echo of its meaningfeeling of silence and peace is depicted in the famous
echowriting. The meaning of the statement is strengthpoem by 1.V. Goethearising the selection of words
ening: engl. And the silken, sad, uncertairstiing of with long vowels and diphthongs:

each purple curtain.the sound s gives the impression i ber allen Gipfeln
of a rustling curtain. Ist Ruh,
Ger m. "Knusper, knus peinalenWipfélrus c hen, wer

knuspert an me a@enmndiifdnerssc h eSnp?;"r est du
nursery rhyme, where the frequent use of a combination Kaum einen Hauch;
of sounds- kn is traced, giving the impression of a Die V°gelein schweigen im W
crunch. Warte nur, balde
In comparison to alliteration indirect onomatopia Ruhest du auch.
requires a mention of the sound producer. Often used (J.W. von. Wandrers Nachtlied) [14].
through repetitive words that are not onomatopoeic in ~ As an examplen English, consider Poe's poetry,
themselves:engBi | ver bel | sé& n o whithhselyays fillad kvitheensitivei det&il$, eften dis-
tinkle. To the tintinnabulation that so musically wellsturbing and frightening. This emotional effect is
From the bells, bells, bells, bells, bells, bells, bellachieved by using onomatopic units.

From the jingling and the tinkling of the bells [15]. Below is an excerpt from the poem "The Bells" by
Nowadays scientists have not made any decisidedgar Alan Poe:

about the belonging of two types of vooédry to ono- Oh, the bellsbells, bells!

matopoeic words: a) signal vocabulary and b) sound What a tale their terror tells

symbols. Of Despair!

The first type (a) includes commands to animals How they clang, and clash, and roar!
words, of course, of the most ancient origin. They are  What a horror they outpour
divided into two semantic complexesto lure (more On the bosom of the palpitating air!
ancient) and drive away, make animals walk faster, Yet the ear it fully knows,
tease, etc. The speech form of modern appeals to ani- By the twanging,
mals retains these features to a certain extent, compare: And the clanging,

to lure chickenste Z iy rqtf , , eucly, . t tamkthe danger ebbs and flows;
germ. putput; Yet the ear distinctly tells,
to lure geese: russ z-dzdf ,dzag. dlidli; In the jangling,
to stop the horse: russs ff t Bng. whoa, germ. And the wrangling [11].
brr; On the contrary, a skillful selection of words with
chase the dog away: rugs.l, eng. shoo !,germ. short vowels and appropriate endings revives the pic-
husch !; ture of nature, creates a mood of lightness and fun:
l ure the cCadfm’ ,r uesnsg. Chdely!@a fldterttum die Quelle t vy ,
germ. muscimusch, miemiez; Die wechselnde Libelle,
chase the cat away: russ. scatter !, eng. scat, germ. Der Wasserpapillon,
schhh Bald dunkel und bald helle.

The second type (b) includes words that show cor-  (J.W. von Goethe. Die Freuden) [13].
respondence between the type of sound and the type of Onomatopoeia is also often used in nursery
meaning. This phenomenon is called sound symbolismhymes. For example, one of Chukovsky's poems, the
Some researchers suggest that there @rermn, uni- cheerful musical mood of the poem is noticeable thanks
versal for all languages of the world, connections bee the use of onomatopoeic units, which will also
tween sound and meaning [16]. broaden children's mind.

The phenomenon sound symbolism, phonesthesia ¢ | sls B KOH 58 Odzd M Lo jtod
or phonosemantics is the idea that vocal sounds or pho- 71 Ofd3j wdzd ! d L Of j dzd ,
nemes carry meaning in and of themselves. Sound | fqd d&OyOdzd tf wlIs!

symbolic words fien denote types of movement, light 1 e eMmd dzsdilz- Cted yoOls!
phenomena, distance, shape, size, gait, facial expres- | @ @ O'!
sions, etc. sshCd LO@ktedzr ¢ Odzqd
For example,russ. dzd L Pdng. to lick, germ [ te, dkzte, dkts!
lecken; lIsdyr LOydted$ Odzqd
russ.y © o ¢, @rg.chomp, germ. schmatzen; ydydtd ¢!
russ.h j dz€ @isy! clack, germ. klappern. J sh OHd L-Otey Odzd
According toUl | man: iThe powerrgGasfts!lsound ex-
pression, which only represents a specific aspect of [ Zand L Oy &y Odzd
phonetic motivation, can be emotionally influencing in -3 !
many ways. If sound and meaning correspondtoeach [ w g kzh OlsO-¢C o OC Ot Is

w
other, then it makes consonance [12, 96]. Otherwise, s 9-©8%so O'!
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sOW jHtr tBh jets wL M Cf
LBy SMSEd?2 etMmMkzHOtMmise j dzdz" 2 Lkdedo j tofr
sOh Cjdels, viLBjSdmls

Abstract

The article deals with the category of motivation in the system texts. Lexical and grammatical means at the
same time play the role &frmal means of expressing motivation in texts. When an order and an order are given,
the seme of the order, along with special lexical and grammatical forms denoting such motives, is also presented
by means of words denoting an object prompted to acdioch words are nouns, adverbs and interjections. It also
tells about the theory of speech acts, analyzes the pragmatic factors of advertising discourse, their influence on the
content of the text. The category of motivation, which is expressed in temafeating national culture in units
of languages, have similar and distinctive features in the compared languages. Similar and distinctive features in
the expression of motivation are determined by naticolilral (linguocultural) characteristics. Stetgoes in
the process of motivation are based on what is the nationality and mentality of the people.

¢ dzdztsls Oydw

] Oy BdZOH O [zdzH ON COlbjestedwmMdded dz¢ W sHOMd "OYdHO fmAL
ZdzH O dzd dz¢ W sted3Odz W sHO otMmMdlsOdddcd o ® O Q&G T detf dzg ] OB P |
E2tlkzy MmMj 30Md Eh ek ZdHOM d&zOtedzd Odze &zOIslzo yd d&ORMEzM dzj ¢ fi
s od zOY scOdz " OtcOC O tBi jCIsddzed Odee zOlslzo yd MmAL dzOte Y toH
sisdtedh dzzy lsOd dz@LsAda(dvHi@ddzdlodgH O\Wn hCODIs jo © W Oty d X d " OdzOte d dac
Otey dzOte -3 @rded R Is dzd dz¢ s O MdtedH O dW sHOMddzed Issfdhd ¢ Atef
EdB3dzOdzOteH Odz Wis2 HOdzOded dzOte 1 € Odz, OdzB Olsls O, cOf d&zOtedzd dzc Iskz
sz v dzOte S AL ZOdzc Odz BBOY MOH b@sdz 2 A d&ZOd&sdtied ZzOHd o O d3k
MOz d2 dOIdY OO0 1tdhdhdHO d&z"dd tetsdz A dzO2H(. 1z oy
MAL dzseo yddzd dze S AL dZOc Odz BOY MOHJE O jlIsdh dclOO Iy jtecHtOeR| s ds OGedidz
BtsOdzdyYy. R®BY jwOIsde Mj BOdelsds OMd kdzH Oh deddze 3O dese d2 Y dMmo
Zzdzhn O EMEzdzdzOttdH Odz B dtcd. VdgH O COljetstedwmd dad " sWISHO
BOYMOHJGEO jIsdhdeO YwHOd BJteOH].

X = -0 W

Keywords:inducement category, text, modality, rejoinder, suggestion, message, influence.
sOdzdls MAkdar@ttd € Olsj estedWw Md, d&BOIsdz, BsHOEZJSES, ddh O, Is

[EdzsY s fO2IdHO ¢ Of RAtEH d toy £ Bde®dfO s dz C j dzdB, Alsdts
S2HOKEOdd ZOte 1 COdz, sPzd @B A&MO S ORIEO tc dafftdA4 OB-Z s O BY G BB M O3
d”"OlHOd fj BOdsdsOmMde O { idsdizéfgjdqaosd Il dihd | st d d.

zOte S AL zOdzG Odz RBOY MOH Is ts dytstda sHO tiz0 &1 i tc Jydefdadd” ¢OO s O¢ dzd W ,
Fdzsy sls 30Oy dzdHO MAL dzmezQdedzy dze© GEzgis g d 2 o I EHsdz bk dzH s
Oz d2 dzOldy OO 1 tdh dh d HzGs Edyks"Od dy AtalEo O da Ap@aRednd L " j oL s
E %OwLOY dHO kdzv Oh Bk "” dihtc O "yt @zEfls , ¢ O RS OffB &ZO
AL dztso yd dzd dz¢ K da 2O g B drOGOHicdBEFIBSjo, r OdzGtso Ot Y OkzO R
jBOHd. U dzH ON Iszh &z deyOfd dgd. | .df%tsEH GO O df gtz  IstodzHE @ HodzfOd el
AN dzOtedzd dz¢ A EL B j C Isd dzd dfctedgemC G4 8 oz ez Bl qDHWD) fOls dzd dze
Z2 d u®d dizs zOted B jtod dzc Ocdz: Y dzd @ ffcOCdzdcdc O CAtemOlBO B j tcC
VdzH OB Y et te-” AOSC @ kP tc 0 & @O dzls  tc @ iz tcalf B P o d3ts Lzdizn Oh
Yoty ; HOI 9 0Ols Il IskspsicyY OZPC BE izsY gl dzas@ OY dz2d H O d dzfts
YHBdd B, BERlkd W dSteddz biighdxfO tedf® fy OOEBR@EfG COF EsHd{te d &zOH  , Iz
Ok dzH 02-C jdfddz ¢ Oz 3 d dzd "L Ddzie O b Ol dfitd{ dzDrcdz®PrIz  dzlz sy d 2«
.roOBBtstetseo, wjoddzy Y h &zOtoyQtcOY dzgdHO s L OE0O Cj&ZOHdeOdz "C
Vded 20dzHO2Hdt Bdte € bkzy BESDEH Fdz Bfp@ted dr dstsEOsdaPtcc © Is O O dz
CtcdzZOI dzO" c O r zdz@@EH o , 4 OtsHOIs.
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122 twizmAL dziso yddzd dze H OO @igd B d BA:d: de"difts Y OlststcH O Wt Odzylz L
dMmls©Ged, drlsdy ted o [@3).dztf? stk &k osudsdgred tc@®md coul eur so (1980
o ® Ot dzh Oh d -Beddfds WO R fydzd dag . = S ) ¢ 50 dzd dzc AotsdzS sor 2 f) dzts
dMmils O @OdiRdze © h Jtedh HBOYMOWJHOOOH € jLIPBBIY dedUaflssBJHO BEZ2tk

OHE | MOEO ddMmeOlsOdz 2 A ZdzOEO dELdiE s B df EO G x Dz®" AOBSY dz

BAEZOH. uvded OBOdZcO thdtedh skyglfdztcdzDizy B OH P Y®ROZYELZL ,
U sHOEOGdh d 5L dd. s d dzdzOte d dzd dz@ dL " &g &k 0 Ols O
I k% tegh W sHOMd Isqdz Isbskzzgdhnd c@ede Of SO 00 B OdzO dzH
BzotsWdy ©”0d¢ v Sd BE2 sy diGy He izd Gudisda jBtieCiddHedCed H dJ .
@i CMdC BdtodzdS Ot o 50 J s BARBOB O B¢ 2 a8 c O fMddesded &5 B A
O¢Mm {Ilsdted dzOH (. 1z " tsdzObks YisA2tadrdO ¢ ls[dyL@didf dfdg 'k ie@RADB I Y |
N BEZOHOds, WOdybkL, ALBj Ce X jckdys s d &ze® k0. Is b tgdedse® |t ¢
ZOBRSY dz B AZOH(J. [ . C. 1Oty dddcV teCipytad dzdfhjd ZfOydHO B ted
EdLdBIHO BL2tkY ®+O2dd kel EtzEyg dS S Avafifclsay@dz 14 ] .
Bzmls Oy d dz, O dzd Y-H O ¥ ts1 @ dizil® @RI 1B 1ek® zgdzn Oh  dztf QetstlzdzH O d H O dz
Odzs”" dH O Bdf@aizflz H BAdzdB, WBtewdz?2 tolzys d & @& dze dzOL Otcd B L H C
9 0OL d% OMmd dg BOYOtdh ddzd ¥ BOHRERR O edOY[s6]0dz O®l, Y ddd
1.1. 080C0Otts Odzd dz¢ ¥ L-H 8 t§ g O B3k 2 stz fy ¢ OB Jitcqs@ls is df 22d & 0t 1 © dial
kOhCddsls ©O”"BOLd Istdsdd HiEzde O Odstz®h @ Bdz OWzO Ml &OH . A O
Y Ohs2dh b Bws] BdH 02 O dgdsMs@ Oasdis2 '€ d d" dzd dz¢ B Oy Ot d dz
B2 tlz®n Oh ddzd dz6¢ B dts € A o distisffh hdditaldey, (Dec2sdzy ) Y OdzH 02 O ds

" OV lodoX | dzOReHOZHAB ON d sz te dzop AR @RIPZAte Ol BOdzd " OB AL dudc

ssBsdzdHOdz ORBOkE O tsh dted dzd h Af @ OBERLp s "C A royizeFma @ dfdzd dz¢

VdzOte "Ott HBdE "0 tcOd ¥ kM- delSusedodz{H Orthtedr e ctedr 27 s i H

Bjtod dzOo j i tBO Bl @.Otc 3ts Lzcfitn Oh lgfdzh O JH Odz BB OMfEB] L Hdzkzs B d dzC

MAaL dzseo yddad dzc d3Ooa vy j d ¢ O B tyUisoispfeczaids dzdze dzc z dzpdzd Od ff OB w Is iyt

BOY Oted dzd h HOtOY Ofmd & y stolf €2 & @ z@Bddize@tm O tc © dzd B

szicd. VdzH Oh dzd dze e MStjf bYBEZ B tcd
2 tceBsh dzdydzeddze Y S d HROswWrEd e @f@dddz B d e E ®EstcH O

d dzf) ts dzdzd dzc | Bz 2hciAdAPD X o , OHsjSY@s Oh ddzd " O3 tSd&zOHJ .

dd BOXYOwdhd Oddy, Wi dzd {(d3ORPASOPRY, 0N jf fipGfctel'cCBds O dzls s dzd o

AdzOHJ . (.. [ tesWjjomutdddyd B b 20 i@ tschiag) bize ts G dzddzf d3lz dzls O L (

deih dzd dz¢ SADtedHOdz IsADted terecdshy HOMD Isls QY telsizi{pde0d digtOdz B Isktedh

iz tc

J

tcd BAddB, Misdgeaiqde, &z dzdfulte® ZOL Yddzp ¥ O tc J'v QO € s @dzdz dzfihO h
tedh "kykyd ®BOeykzH. [ OBLEZOMOPBLOIS j tdadzd dze S 4 L ds Oyl y dzOh y
Bztctsy OOIsdzgd dz¢ B O Oted dzd M ®E dtcg ®@QOde.d zdzOMmdzd ¢ d ¢ O

BOMI zdz "OR M "dhse ZOdzOHd [ A]dtestbte IsqdzH O dWtsH OdzOdzd Odz ¥ d

DHEN® W

i Rappelletoi, on ne tourne jamais le dos au soudzO o B Ols H O, AL dzso yd ded dze dzlz Is ¥
verain. Quand tu repart idglzmdsts ) peeisdedzd Bt odernd t@d Ml ear © eynte H @
lant! [20]. OHtej MOdzls dzdfiEEs HOBYJh dMmisOed, Wd

4OV Ot B2dz0C dzd Iskh qiede dpzss OB, Odzc &ZOdh ¢ O ¢ A BOS.
Tg0O, EkZCOntd, IbddydzdSdkd? ¢. RrR. RL Slstso dzd dz¢ lda@7 RCfifHsdzOh d
T vddaydzd €, c 2y ) Els\deGsdifcdder @izddzd dze OmeRHoOEdzn Oh d dzd

[17]. q¥ tsH OGO iHz@CROIS I @&H O &zOtedH Odz " O

[ joPtsdBslsted dd®C sdzj y ) CoOjLdRtzG 502 H OdzOdzd ' Bz B3R of deH OGBS |
fjtejHOo OV ijfRlzj REBEE.MIstOBBBOEEO ©hdgOMdEEdisoh ddd 0RO ke C
QO)]Jlﬁlﬁ shdisdh HOdz BdzHddz telzr MOIs tsdzdh O

Z zdzn ©2 YddzER ez &z dzhi OheL B j § tszd i3 1.1 .1 dSted dzdzOj o dzd dz
COljcetstedW id ded dzc s Yy sted OO @i | & Od@@IsHed.W dzO te d dzd
Vdegd dz¢ Ateded ¥ ytsteddzd ¢ dc O i pts daieldsia] € 20 2@ Y b 8 dzd (P& O H
OHtGanOdzls AL YA2E0dz BOY MOH{@EH @ dgOdfizr@adizc o @ z L8110 OH 6]
Ltedh dh Eykzd AL dkzbyddd 40 fdteyOdz jlCOLdhcO
" Ot OK PAEOHE? thina d dzd dze  BOI dzts fifdiz RofiPse §f Szd dz¢  BOT datsfgd Wt Odzylz
Is d dzd dzd dze dL 5" dzd Y & Bakrio@dsdfip® & d dzdzCBtafdieidaz OB datS h ©h B A dzd B
SO tod % &zOd&zOH ( : dh dzd BOY Otedh, yYdddh, O®RBOLEO ¢t

JUBt UD v Oh ¢ (ddts Bz O fi) PO E@@ﬂz&ﬂz@dzd y¢d yOotBCGOt
"OtBYPM B o O h.c. Bsh dzd OIEfOh Ctf @ZfsBsO toaf @z Hz¢ € AL IstsdEtsdzd H Odz  E
sOMOtteY dH Oc d IsOh ¢ ddtsls,tets Log@ffifin O iye0 o ts BCoAd RSO RO dzts g
BA2d YO uq’YGtGOHdGOdZ O 2 ¢ O gs Dd"WHdC ki@ §060%O0, tclz A
hzdzh 02 WOtdis2dh &Olded Vs s{dirsdadfz Opls 0 tsid ;dz¢ BT O  dzd B O
"|Z>1>1®2BJDL0‘+‘CI yed VL0 GETde@&dpsh o IsAfpy ddedzd ¢ Y ddz
WOtedstsdz [ 15] . Y d dze"Omizizn O dzzlsy Bji Y tdzOted e O o

SOkzOB Y ZOHYSdHA ZPBdRdZz" O3 B S
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B Adzd B Bz" ddB 0" OoBdvIs & &g J d,ds@HjdY § dfOld8 | iy dzc O, dIlsH Odz
S. 4. BN dSCttdyo, tolz - i) Q8. [ O @, Mddjs HE Y E[ER MY, dOnj ¢ sdts
Bz" JBHJtet EF HPOIsOSd8dzH O JH O | BBO,2H &H Oh d dzde dptaf t6"sAe O ¢ Ols dzd
Bztesy OO0 G Pledd @Oty zv@Q OGH 0 Ddz. s dzH d dz, BOY Otedh 9 Oy
IlzdzH O + dz¢ Qo9 Ozt " O/ 2 Ay "iPrelOk®isd He@F @Odsdz®d @dzHs@dE d F 4 @ d dz
Bz"ddi3 Ateddz { cOzAzO2H] [ 7]z.kdzH ©O2 yddzdB, Isktedagflz Asfigf@isf 3zd s
t R fig@lis1 O d YE2dHOGd o Os @3 dREDON @ dBEEY dgn d to. 1 d BB, B
BAdzOH(J: CijdzdhdHOdz Bsh dzOB tclHA @I dzd © IsC
1) "Oto@ OkkfEMme Ols Odz TtaEFefiyQlaOts dafdf tc B3 dzdzOl kdee © fpd dzc H dtcd B
BOOdH dJdhcazd@dkz" Ot®e®Isdd wvd@pOtcdiddc ftoj MStedfBIzB8Etcd
Eykzdz tsdzd dzOH d ¢ O dz Allelz EhigzOdsix ¥ @3OdpO©XaPdz: oz B ) @6 dz 2Asid do@ 2
Michel , |ivr[R.cE23keowp A B¢ lpeetukd @ " 6 gdzistdP@dOh d oL OCJd
vfpstsL , @B dzd yoOadteds ¢ j dxflIsfys HEdd dzOulE BfHcCc BOL OO B dzz sy H O
B3O 2 dzd d&3d ? (9L OC dd3 daz®12te OdAsL B3@ dazG Y H O Iz deHtghded WA[d§QaidzO
fsMmMisOadls: 4 yols{19.dz0 ! sk Isijfiec@p C glsC OL dh Eykdz Wts2H OdzO dac
2) "Ow0OSC 0Olc O dzd s Oilsigiis YiglR th @G & ¢§Yz®ta(c 2 , 3 A dzdzO dzd30, y02a3dt
BO&OdH ddzftsdz Istsditsded H Odz 'SOxBERcO I€ dide s @ O tedf? 3Ldudz,dz O Bdsts v
BjtedzOHdce Odz EAMOz , (3@ NdgEdmda@td q utets Y O dzd Zdzn ON BzteOF
secondefll s OB dBBtSh d HOWKMGE O Sy M Pisdids @Oz ts zOHDREZzZdz Y € d Btshy

Lh g Cdzd OO OmIgd B "Ly O OB Zsdted" kykd ydy ot
isdwOs jimgda], ¢ MOHB]S LEHBNGHRECEEB®lE EzOomMMOMO, kOh¢(J
3 S untsHg € [J90td MS | kjcdhdd BAdI{E, YdYmdodoylscod

s 02dazH O d dMmlsOC 9 0 ndgdd O Oty HBDBEFOG 3 Z H .
BOdzMkze B AddB, ZdzH O € Olsj ¢dsteyf W g B Pledc t5jtso? dzdtslzze OO ¢ d H dzOh
v 02 diBdzn O AL BOY MOH J 6 & A JLdeORBd , ¢WHitedpdn Odzfteste dzd 3O dzd O3
SsdisdedH Odz OHtej] MOISE O B dtctBlg tedfdizd @ Ol Yafizedtz8 M dh wdgdd B j Y VY
sOdzOB yYddzdh "kZykyddd " Ods ARexciddizH®P IS dar.tej MOdzls Issditsded H O
voadenLd Y dy MdzOdzed dzOY I8 © @ @Bls2Y Idedf{ddzD@stc H OS O dz, OHtej MOdzls
fisARlsOlsdh; YEkdasy MsddOhdy€dH GdapHd]ly dzdgdOhdddDicdf OdichOls 3O E
YOlOOt®Y dY Y d dzBsly Oy(dyidhORB @D H d . ¢ H 6 j f) OIsA t6 dNOdz | l4sn] Tite
[15]. BOI desffdH O Y A dzdzOdzed zOH d .0 © Ateddedzd Iskh kdzd B, Edzd B Oy Ote
O3 &dzH O dzgd dzé@ WYY sdz SMiece@zd? Atc d dzOtedzd 1JtefHOAOH ] M
COjetedw zOtcdHOdz Bdted B 4 tzdq BzG -Q detafthcptticls A Wed30 i defg M) Ols k2 dzd
Y zizOfgdef 6z OHtcj MO dzlsdzd dzc ©On e @ B O B sz iSdp @SiFdie i3O0 ¢ O dzdzd ¢ d
Yddzdh Ju @& dzalzH O oz n MOl MA'OE EJPDA hMisdHO yYysddhd "jy c¢Oof
dzd B OlsOdz tcfc P e ¢ ©OJ tc. R dzfm sda-zAeefji®s § dzd dze di3O1 detsfd O &L B § €
dzd 53O0 dzd B O OFPrMdcO 1 IE@WA Y ML ebdzdddzfz@IsJoHO YyE2dHOEdYO Is
Yodazlzd tcOMdHO "kZykyd BAddh g AM@OWIIY ) lictseOfigdd 2 ISOHB d todzq
90 dzistcOfndz,cfQ CAtemMOIseduce O whedq@dihl 2 8k @ezOtc d 2. ds @y ddlsd.h
S . 14sznls!gtsg’®mﬁdzaiZ>HOhl${Otslsqu AAndzd "OYdHBRA- WIS,
lslztedch nddz sOYdY vYddzdh &isd?dddy ) za@c@dkddaOef@®@z dh zO0ts
dzd B Ols O dg, CitwcOCmdL RO dzkibisE P [-DAPDG:YO sydh dzOBd z0dz B d to
Bz BC ddz B A defP@dRflz  IEDY d Y dz@ e ls tefzt€ dglr{dr, Y A dzdzQ dzdBO . AL dz0te d
HsdteOmMdHOEd sOYdYy 90 hiz ¢ Ooafdzd?Gsdin@ddied=da Od B j to dadp@fHhd, AYd
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Abstract

The characteristic features of the Ukrainian mentality are revealed, such problematic phenomena are analyzed

in state develpment as paternalism, political populism, political conformism, complexity of inferiority, lack of

own national mental model of success. The prospects for building an efficiency Ukrainian society are summarized.

Keywords: mentality, society, national ceniousness, national traits, paternalism, model of development,
populism, national identity.

Mentality is a set of genetically and socially deter- - anarchic individualism, which manifests itself
mined traits inherent in a particular nation. First of alin various forms of centrifugal desire for personal free-
it is character traits, weof thinking, group decisions, dom;
system of values and norms of behavior. The mentality - a complex of inferiority, which is associated
can be interpreted as the established way of speciwith the recognition of the inadequacy of their national
worldview inherent to ethnic groups, nations, whictcharacteristics in comparison witither peoples and
causes their reaction to certain social processes enat i on3]. [ 5, 4.
combinestiem into a social and historical groups. - vagueness of one's own national mental model

The human mentality is a special characteristic cof success [6].

a specific type of thinking. It manifests complexes of  According to A. Karpenko, due to historical cir-
images, skills of awareness of the environment, mentalimstances in Ukraine in many areas of activity formed
schemes. Mentality is formed on the basibath nat- a total resistance to change, there is a rejectidheof
ural and socially conditioned components, revealing ecessary reforms. [4, p31].

person's idea of the world, reflecting habits, passions, O. Stadnichenko singles out among the peculiari-
collective emotional patternsl,[p.317]. ties of the mentality of Ukrainian society that stand in

Academician Mykhailo TuhaBaranovsky, a the way of full European integration: the population's
Ukrainian economist of the early twentieth centurytendency to a strong hand, paternalism, conservatism,
drew attention to the fact that the economic organizdear ofchange, unwillingness to take initiative and re-
tion of society depends on the psychological state sponsibility, a relatively small share of middle class the
people, labor traditions, religious beliefs, national corkabit of the majority to obey the orders of superiors,
sciousness, spiritual personality, in other words, th&ther than laws, norms of law [7].
mental phenomenon. [2, b70]. I. Polishchuk believes that there are several basic

Numerous studies by experts point to such inherinterrelated features of the traditional political mental-
ent features of the mentality of Ukrainians as focusinigy of Ukrainians, among which existential individu-
on the facts and problems of the inner, personal and iaism, egocentrism, introversion, conservatism, social
dividual world, psychological flexibility, sentimental- egalitarianism, the tendency to unite in communities,
ity, sensitivity, empathy, love of nature andneo provincialism, apolitical, anarchy [8

According to O. Hook, such a mental feature of  In Ukrainian society, can be observe a combina-
Ukrainians as the tendency to democratic transfotion of opposing values and norms, that is, on the one
mations is an extremely important moment for the cuhand, the desire for democratic freedoms, and on the
rent statebuilding processes in Ukraine. [3, p. 33].  other- the popularity of undemocratic methods of solv-

However, certain manifestations of mentality ddng social problems.
not always have a positive impact on the country's Interms of democracy drthe state, Ukraine's po-
economy. In particular, as an obstacle to the effectiviical mentality remains authoritarian and paternalistic.
socioeconomic development of the country in the conBut under the conditions of sovereign existence, such
text of globalization can be interpreted inherent itraditional features of the Ukrainian political mentality
Ukrainian society such features as: as populism, tolerance, and a liberal attitude to the state

- paternalisn of a large part of the population of (not man and nation for the state, but the state for man
Ukraine, propensity to dependence, inability to makand nation) are being revived.
independent decisions, passivity on the course of eco- Since the second half of the twentieth century in
nomic reforms; most European countries formed a system of values,

- social and political conformism, unwilling- dominated by respect for law, human rights and free-
ness to uncompromisingly defend their own interestdoms, private mrperty, civil society ideals, social jus-
[4, p.232]; tice, conscientious attitude to work as the only means
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of increasing welfare, empathy, own forces in the man- In addition, the problem of forming a common
agement of the economy, the prerogative of individualdkrainian national identity remains relevant. The is-
ism. These values have become the ethical basis for thees ofstate language policy and interethnic relations
effective functioning of informal institutions of West- are acute. Such phenomena as denationalization, russi-
ern European civilization [3, p. 34]. fication of broad sections of Ukrainian society create

Ukraine's current political transformations,significant difficulties on the way to national and polit-
changes in ideological orientations and significanical consolidation [5, p. 33].
transformations in the economic sector require a free, Unfortunatey, the process of forming a national
active andcreative personality, able not only to navi-idea, which should become the basis of our spiritual and
gate in new conditions and achieve full realization opolitical life, has not yet been completed in Ukraine.
their abilities and capabilities, but also to purposefullyrhe stereotype of the obsolescence of the "natiate"”
transform the surrounding reality to the benefit of socias the main form of statehood is actively spreguin
ety as a whole [7]. the mass media. Such conclusions are destructive for

V. Vodnik notes that tay we are witnessing the the national security of the country as a whole [12, p.
formation of a new class for the state in Ukrairtbe 563].
class of entrepreneurs, the emergence of which perme- Phenomena such as the lack of solidarity of citi-
ates the fundamental contradiction between their owaens, low level of trust in state institutions, underdevel-
interests and socially significant values. In contrast toped horizontal ties, weak s#nof common values,
the stateshat have experienced the "civilizational in-practical lack of an effective trade union movement,
fluence of capital" before, the inhabitants of Ukrainestc. do not contribute to the development of Ukrainian
for centuries focused mainly on the norms of communaivil society.
collectivism, embodying primarily the interests of fam- According to Kakha Bendukidze, a former mem-
ily, community, class, state [1, p. 318]. ber of the Expert Council at the Ministry of Economy

Modern Ukraine in general is characterized by aof Ukraine, Ukréne "must take bold steps to transform
commitment to Western European political values, buhe economy, which is burdened with huge government
there are noticeable features of the mentality and cidpending and corruption.” He proposed to reform the
ture of Eastern peoples, in particular the focus on chaex system, reduce the state apparatus and start an un-
ismatic leaders, statism, paternalism, church subard compromising fight against corruption [13].
tion to the state [8]. To implement tk idea of building a successful

Well-known economist, philanthropist, memberstate in Ukraine, it is necessary to develop and imple-
of the Club of Rome, public figure Bohdan Havry-ment an effective model of success. People need to feel
lyshyn saw the main reasons for the inefficiency othe effectiveness of reforms by improving their quality
Ukrainian society in the incompetence and corruptioof life.
of the government and bureaucra@yere are a num- In modern conditions in Ukraine it is especially
ber of competent, decent and patriotic people in the legnportant to ensure national consent. It can be based on
islative and executive bodies. However, there is no cripublic consensus on the commitment to democratic re-
ical mass of such people. Therefore, they are unableftrm. Simultaneous transformations in the economic,
carry out a real transformation of society [9]. political and social spheres are needed, taking into ac-

The vast majority of Ukainian citizens recognize count the mentality of society.
the authority of a statesman not on the basis of real abil- Understading the mental characteristics of the
ities and moral qualities, but guided by emotions, tenrpeople allows to a large extent to understand the rea-
porary enthusiasm. That is why such phenomena asns for building an appropriate system of samio-
cheap populism, vanity, slander, etc. flourish in Ukrainnomic relations in modern Ukraine, in the future will
ian politics help overcome the oversimplified vision of social pro-

Some researchers emphasize such a feature agfsss, understand the fundamental foundations of na-
Ukrainian character as patience. Although this contritional rules of economic relations which exist in the
utes to informed decisions, but this trait is detrimentahinds of members of Ukrainian society.
in terms of corruption and incompetence of government
structures [10]. REFERENCES:
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Abstract

The article reflects the results of a study of the state of cognitive grammaticalization operations in children
with primary school age disabilities. The main terms that are considered from different points of view of speech
therapy, psycholinguistics ohé basis of foreign and domestic publications are analyzed. Studied the relationship
between the formation of cognitive operations of grammaticalization and mental retardation {f&f&Y, the
grammatical structure of speech in children with severecpdisorders (farthér TNR) and mental retardation
(fartheri EE).
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CYCLIC SPACE-FILLING CURVES AND THEIR CLUSTERING PROPERTY

Netay I.
Joint Retseak chh and production com
Institute for Information Transmission Problems, Russian Academy of Sciences

Abstract

In this papemwe introduce an algorithm of construction of cyclic spfitiag curves. One particular con-
struction provides a family of spadidling curves in all dimensions ({urves). They are compared here with the
Hilbert curve in the sense of clustering proptiand it turns out that the constructed curve is very close and
sometimes a bit better than the Hilbert curve. At the same time, its construction is more simple and evaluation is
significantly faster.

Keywords: spacdfilling curve, clustering propertygomputational geometry.

Introduction where n thelepthof subdivision. Then an order of half

A spacefilling curve in dimension d is a map from size cells is choseand an order of unit cells is recur-
[0, 1] intos 9 such that the image contains an open-norsively defined, thus giving the ordering of all unit cells.
empty set or, equivalently, some culag, bi] T . a4, . WE apply a different approach including construction
bq] for ai<b;, i = 1,... ,d. There are lots of space filling of oriented cycles and combining them to a single ori-
curve constructions, many of them can be found in [1gnted cycle on each step of the construction. Resulting
Fractal spacéilling curves are sefsimilar curves, i. e. class of curves differs from the ordeased spachll-
they exhibit similar patterns at increasingly smallng curves. Its advantage is the simpler algorithmic de-
scales. This similarity is called unfolding symmetfy. | scription of continuous curves. In the case of order
the symmetry is a composition of scale and an isometryased construction we must apply some reflections (or
the curve is called affine sedimilar. Affine selfsimi- any nontrivial of 2di d! symmetries) @ subcells. In
lar curves play an important role in practice, becaugbe case of cyckased construction we can avoid us-
they can be easily constructed and provide a way tme of all sulrcell symmetries and only apply rotations
construct localitypreserving magpg from multidi- and/or reversals of cycles obtaining the curve which we

mensional data into ordimensional space. call H-curve. In terms of evaluation this can be ex-
For instance, the applications include pressed as an linear opgon modulo length of the cy-
f gecinformation systems (GIS, see [2]), cle of the formx Y K+ c.
 database indices (map multidimensional data ~ Not only fractal curves are used in practice. For
to onedimensional disk example, the onion curve [12] and spectral curve [13]
{ address space, see [3]), can give better results than the Hilbert curve, but have
1 image compression (clustering of pixels by & fixed space granularity. Fractalme_s have the ad- _
threedimensional color, see [4]), vantage that one can select granularity and evaluate in-

dexes with different precision for different points. For
example, if we need only to compare the ordering of a
pair of points, we need only to evaluate indexes until
irst differene occurred.

Let us describe carefully the notion of localfixe-

91 parallel processing (see [5]),

9 bandwidth reduction of digitally sampled
signals (see [6]).

There are many sophisticated curve constructiori@® f

in the literature. The simplest curgenstruction which , . :
serving mappings. Roughly speaking, we want to con-

is also called Zurve was proposed in [7]. Its improve- h ingthat the cl he i
ment by usage of Grey coding was proposed in [8]. ATUCt Such @ mappingthat the closer the imagesx),
A % of two points are, the closer the poirisr g

other method based on the Hilbert curve [9] was présM) "
posed in [10]. [9] P are and vice versa (likieis described in [1]). In other

The first spacdilling curve was discovered by G. WOrds one condition is that the mappings open and

Peano in 180. This curve is continuous in terms of Jor2ther is thatr is continuous. Unfortunately, there are

dansbés precise notion o fNO CUNYer §a§|_sft¥|ngib9tr¥lthegef(§u§t?r?]s.. I n 1891 |
Hilbert discovered a general geometric construction Ifa_cqrv_e IS a onéo-ohe correspondence (we_ ne_ed

procedure for a class of spafiing curves [9]. It has It 1o b_e Injecton, becag;g we con5|d_er_ only surjective

been shown that the Hilbert curve is a contirjsur- MaPPiNgs by the definition of spadiéing curves),

jective and nowhere differentiable mapping [11]. then it is a homeomorphism (open continuous bijec-

We follow the procedure mentioned above wittion)- But the interval [0, 1] and a cube [04drd>1
some modification making all the constructed curve@'® Not homeomorphic, because [0, 1] without any point

cyclic thus leading to a class of continuous sidlig ~ ©XCePt 0 and 1 is not connected and [Oyidfhout any
curvesSY [0, 1] Constructions in [9] arbased on point is qonnected. Number (_more precisely, cardinal-
ordering, i. e. one subdivides a cube into a grid of halffy) Of pointsx' X for a topological spack such thai
size cells being recursively divided up 8 @nit cells ' 1> i disconnected is a topological invariant and pre-
(assuming that the initial cube has size lengthy 2 S€rves under homeomorphisms. Theébset of such
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points in [0, 11 is empty ford > 1 and is (0, 1) fod= matches a cell. We say that the curve traverses the cells

1, so we get a contradiction. in the order given by the order of intervals. Then we
We will see below that the curves we consider arapply the procedure recursively to each-stbrvat

not oneto-one correspondences. Nevertheless, thepell pair, so that within each cell, the curve makes a

are no open continuous mappings from [0, 1] tdl]®, similar traversal up to symmetries the whole cell.

ford> 1. The symmetries are needed to
Now suppose that a curwe: [0, 1]Y [0, 1]%is subcel | touching t hecelpThisvi ous ¢

continuous, open and is not injective. By an equivalemondition after the going to the limit gives us continu-

definition of continuous map, it is a map such that thity. Let us present a more detailed algorithm.

preimage of a closed subset is closed. Therefore, for Usually the constructiomf fractal spacdilling

any pointw [0, 1] as a tosed subset its preimageé  curves consists of the following steps:

Y(v) P [0, 1] is a closed subset of the compact [0, 1],i. 9§ divide a cube of dimensiod into the grid of

e. is compact and therefore includes its minimum, &' half-size cells and match them td 2qual sub
y(min(¥'}v))) = v. Define S={min(¥y(v)) | intervals of interval;

w[0,1]% P [0, 1]. From norinjectivity it follows that 1 perform the iteration steps: given a matching

si [0, 1] . vnSQfbSe[0, &)utlseh we, get@ between 3" cells in the abe and®?" subintervals in the
contradiction in the same way as before. Otherwisaterval,
pt (0,1)\Sexists, i. e. the s&is not connected. But the 1 subdivide each cell into the grid of 2 nd sub
mappingy : SY [0, 1 is open, continuous and bijec- cells (and maybe apply some symmetry of cell) and
tive by construction. Therefor8and D, 1F are home- match them to sulntervals of the corresponding sub
omorhic. At the same time, [0,%§ connected anBlis  interval,
not, so we again get a contradiction. 1 join this to the matching between grid §f"2"
This simple topological reasoning shows that weelis of the cube and®"? subintervals of the interval.
need to weaken the conditions on locality preserving Here we introduce another algorithm of curve de-
mappings. We can obtain continuity, but wethsome sign based on cyclicity. We assume that all the curves
other way to compare whigehcyckfThen Birthe @eFatidh Bit€ptwe SeffornPsories e r v e
local ityo. He rkeowwigea froml[3] qoval mutatbr®yhtHering 2 cycles into oe cycle.The
(see section 3) to compalscs mikdlidhhere nfeand the fdiévihgt nect ed com-
ponents of preimages of coqnpeaH celidve take Sothé Sl nd thé Yy mMpt ot i -
cally for curve construction iterams. In the same way, next one in the cycle,
we perform a numerical simulation experiment and ob-  for these cells we say that the corresponding
tain results (see section 3.2). next subcells are next to
Another interesting property of such maps (like q thechosen in the next cell, so, for the next
Hilbert curve) is that they are measymeserving, i. €. gyhcell w. r. t. the chosen one is the szl chosen
if SP [0, 1] has onalimensional Lebesque @surez, i, the previous cell.
then its imaget(s) |sv S} hasd—dim.ensional Lebesqge In terms of graphs, we chaiff @dges into a cycle
measure. We omit the proof of this property as a sim,y 1 eqges and then remove the initial edges. If we take
ple analysis exercise. pairs of sukcells in sucha way that new edges con-

The idea of continuity is a useful heuristic to conpgcied by cycle are touching, then we obtain a continu-
struct curves with better locality preserving propertieg, g surjective map going to the limit:

Themain results of this paper are SY [0, 1]
' tointroduce the idea of cyclicity (see section See examples of local mutations in section 2.
1), Usually one needs to perform some transfor-
' to construct an explicit cyclic curve for any  mations during construction processobtain continu-
dimension (see section 2), ity. Sometimes it is not necessary as in case-aixe.

f to conduct an experiment providing anitis the simplest curve used, but it is not having conti-
empirical evidence that the constructed curve is slightiyuity, so it has bad locality preserving properties and is
beteer (or not worse) than the Hilbert curve, not widely used. Usually, any continuous curve gives

1 to show that the construction of the thesdetter resus, but it that case the construction procedure
curves is simpler than the construction of most widelyieeds carefully chosen reflections and/or rotations. In
used Hilbert curve. the proposed construction of cyclic curves on the step

1 to show by profiling that Feurve can be of local mutation in terms of traversal we may need to
evaluated essentially faster than the Hilbert curve. change the traversal direction and initadint. Note

So, for a number of applications this new constructhat the cycle lengths are always degrees of 2. So, the
tion method may be preferable to the Hilbert curve. change of initial point is simply the addition of cell in-

1 Constructions of curves dex to a number of new initial point modulo a degree

The generic construction process of fractal spacef 2 (addition of dbit numbers), and change of direc-
filling curve is usually iterative. We need to map an intion with change of iniél point to the previous one (be-
terval size of 1 to a sm@re size of 1 (or a cube of di- fore reversal) is simply a bitwise complement dfit
mension d). Let us illustrate this for dimensids 2. number.

On the first step, we di vi@feoursehome rsay needrtceuse sanesymanetries i d o
square cells, while the interval size of 1 is subdividedepending on the particular curve construction algo-
into four equal suintervals where each stbterval
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rithm. In the section 2 we will see that a cyclic contin Lemma 1. Given d > 1, for any O 2 the re-

uous airve can be constructed for any dimension witt striction of the graph composed dftalf-size cycles in

out usage of any symmetries. An addition with maykthe cube with side lengtii2ont o t he centr al
one bitwise complement is computationally cheap:. T-garallelepiped form the same graph, namely, if we

than the evaluation and application of symmetry. denote its vertic®@ésthemthe h {0,
2 H-curve edge set would be
2.1 Construction o}y T p, {1} T p) and ({2}
This section is devoted to the construction of cy v {0, 1}91,

clic fractal spacdilling curve for anyd > 1 without us- Proof. Assume that we have the grid of integral

ing symmetries. For any dimensidnwe will traverse points in the cube [0,"24 1]¢, and we initially have the

half-sized cells in the initial cube in the same way. cyclic traversals of cubes of side 2. They form a grid of
Taking ad-bit numberk as an index in trersal 2" cells. Then we consequidy apply mutations gath-

(counting from 0), we obtain the corresponding cell ccering cycles into cycles traversing cells of sizes 4, 8, . .

ordinate bits as consecutive bits of the number 2. Each time we consider the
gd(K) :=k$ Gkmod 2')/20mod 2 parallelepiped in some cell of size 4, 8, . . 7,,tBen
(the symbols means bitwise sum, or, xor). This each of these parallelepipeds has even minimal first co-
function permutes the set {0, . . .9i2l}. Therefore, ordinate and odd minimal other coordinates. This im-

the functiongq' is well-defined on the set {0, .. . 92 plies that the restrictions of initia"2cycles on them
1}. As we claimed, in the cells we do not apply any reare same and coincide with the written above graph. At
flections or rotations to the cells and stddls. For the the same time, these parallelepipeds have pairwise non
curve construction we need only the local mutationintersecting sets of vertices. Thenefp mutations of
For explicit computation of correspondence betwee previous steps of construction do not affect the final
indexes and cells we need to calculate the index shistep.
and find all direction reversals. On Fig. 1, 2, 3 we see examples of mutations. On
As we claimed, in the cells we do not apply anthese figuresve color some black edges red. Then we
reflections or rotations to the cells and suls. For the draw a number of green edges such that together the
curve constructionwe need only the local mutations.green and red edges form cycles. After the mutation we
For explicit computation of correspondence betweeremove red edges and color green edges black. Note
indexes and cells we need to calculate the index shithat if in the reegreen cycle we contract all the red
and find all direction reversals. edees, then we obtain exactly the graph corresponding
2.2 Local mutation to the traversal of the cube of size 2 and the same di-
For convenience let us assume that grid cells amension. Obviously, we will see the same behavior in
unit cubesand the initial big cube has side length 2 any dimension.
Actually, for any dimensiom > 1 we will apply Example 1 Consider the case df=2 andn =3
the same local mutation. This mutation will always ac (S|de length 8).
on t he cen tparalelepipdd.2 T . . .

00O DE—I--EL -
o o s i i
000 0OH-HH0
O i o i

Figure 1: Join of cycles in squares of side 2 into cycles in squares of side 4.
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On fig. 1 we join cycles of side length 2, after on side 4, and on fig. 3 we see the result.
fig. 2 we join cycles of

1606
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iElE

SEr T

Figure 2: Join of cycles in squares of side 4 into cycles in squares of side 8.
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Figure 3: Hcurve ford=2,n=3.

Definition 1. We call the constructed above fam-we can consider theseurves as higldimensional
ily of curvesH-curvesfor alld>1,n. Also,we willcall figener al i zationso of letter
H-curvesthe limit curves for ald > 1. Example 2.0n fig. 4 we see the example of H
We name them this way for the form of the secor curve ford = 3,n = 2 (side length 4) and how looks the
iteration of plane curve. Next iterations also looks lik mutation in threalimensional case. In the
the |l etter OHOG, but QBr higher dimensions it looks the same, but less#-0 r
lustrative.

ST }ifz
< —1]
< {_::f:] ﬂ%f:]

Q.

Figure 4: The central mutation fat= 3, n= 2 and its result.

Theorem 1.For any = and any d>1 the H is standard and follows from the same reasons as for
curve cyclically traverses all the unit cells. Each movHilbert and othecurves.

to the next cell is a move to an adjacent cell. We will compare below properties oftirve,

For any k< n, for one cycle the curve one timeHilbert curve and Zurve.
enters and one time leaves any of cells of gridibf Remark 1Actually, for dimension 2 there is only
side cells, and the traversal of thesdi€is Hcurve for one construction method of the Hilbert. As it was no-
the pair(d, K). ticed in [1], for higher dimensions there are many ways

For nY B we can choose infinitely decreasincto generalize th construction of the curve to any di-
sequence of cells such that each one contains all tmension such that its restrictionde 2 gives the usual
following, and we obtain the sequence that converg plane Hilbert curve. In [1] there are 5 ways to do this.
to the continuous map:stY [0, 1]°. The commonly used version seems to be callediButz

Proof. The first part of statement is obvious by theHilbert curve in [1]. For higher dimensions is seems
construction of curve and by choice of the mutation. that different variations of Hilbert curve would give

The second part is obvious fer=ni 1 by the very close results. At the same time, their constructions
iteration of construction and for arkyby induction have the same complexity (computational and mathe-

fromni 1 downto 1. matical). So, we will compare -Eurve with the com-
For the third part we need to &knit cells in monly used BufzHilbert curve.
such a way that Remark 2.0ne of curves constructed in [1] is

1 for increasingn the matching between smaller called there insideut curve. Fon = 2, it returns to the
cells and intervals is a subdivision of matching betwe¢cell adjacent to the initial point, but for bigger n it loses

larger cells and intervals; continuity. In this sense 4durve can be called an in-
f end points of [0, 1] are mapped to the same Side-outrepeat curve as a curve moving fromdeeater
point. to the perimeter in one octant, back to the center, out

Actually, it is enough to take the firstltof initial ~ into another octant and so on cyclically. On fig. 5 we
subdivision of each next time to take the first-geli, ~see Zcurve, Hilbert curve and 4durve on plane.
where the cycle enters the cell. The conditionthat0a  On fig. 6 we see Zurve, ButZ Hilbert curve and
1 are mapped into the same point is obvious. Continu H-curve in the same axes.

o
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Figure 6: Zcurve, ButkHilbert curve, Hcurve ford=3,n=2

2.3 Index shifts and direction reversals cell in U-coordinates. Our goal i tfind remainingt-
Our next goal is to describe the correspondenicoordinates of the pointg andcg.
between a unit cell with coordinate% (ap, . . . ,adi1) Bits of U geometrically mean the choice of half

in d-dimensional cube with side lengthand its index size cube in the first subdivision operation. To get the

r in the traversal along ddurve. Say, weencodethe cellcyg™ C, we should take opposite coordinate choices

point Uby the indexr and decodethe indexr to the for each coordinate on each next iteration. This exactly

point U So, we want to describe two mutually inversiimplies that all the next-coordinates equal.

functions To takecy, we should take the same stdils until

{0,...,27% 1}9¢ w/2"%. the last subdivision. At the last iteration we shlou

We will construct the functions recursively. To change the first coordinate to get the adjacent cell along

make the construction easier, let us introduce some the first coordinate. This exactly means tbathas all

notation. next coorinates equal until the last one which equals
Let us write bits ofl-bit nurbersa; into the matrix —§ 1.

ni d as rows. Denote-bit numbers in the rows of trans- Corollary 1. The traversal of Fturve enters the

posed matrix byb, . . . ,tk. These coordinates are alschalf-size sukcell Uat one of unit cellsgand ¢ and

known as coordinates #rorder. It is easy to pass from leaves at other one.

(a) to (U) and back, buti are more convenient for al- We have fixed the traversal

gorithm design. So, we will describe functions encoc. I-garallelepiped. Therefore, if we know the order of

and decode (for right and left arrows): traversal of the pairc(, cy), then we know if we need

{0,..., 2%1}"§ w/2"%. to reverse the traversal of haize subcell U. (As it

Geometrical sense tfcoordinates corresponds towas noted above, this pair of cell are neighbors in the

the iterative construction of curve. Each cell can ksubcell traversal).

coded by d bits of coordinates. These d bits form tt Now we want to determine when the direction of

numberU for j-th iteration. When subdividing the cubehalf-size sukcube traversal is either the sanreoppo-

into the grid of 2 cells, we choose one of them whict site to the direction of traversal of the cube in the pre-

has coordinatedX® , . . . ,U"Y). vious iteration of construction. Suppose the direction is
Lemma 2.The centrad T 2 T .-parallelepip@d the same. Then before the mutation we pass from one
in d-dimensional cube with sid® consists of the set  cell of {cy cy} to another one, so, traversing the re-
of points maining part of the cycleraversing the subube, we
co=UU...,.0andcg=U-,... -5 1) pass them in the opposite order, because the first one
for all Oy V2" becomes the leaving unit cell, and other one becomes

Proof. Denote the central cube of size 2bgnd the entering unit cell for subube. Vice versa, if the di-
t he cent r aphralldidpiped by . Each haH Zrection changes, then the order remains the same. To
size cubdJhas a unique unit cell iB. Denote it bycs.  avoid confision, we consider the chain part traversing
Each halfsize cubdJhas two unit cells i, cyis on of the subcube, but not whole the cube, because in the
them. Denote the other one &iy. The indexJfor both  cycle the proposition that a cell follows other one is
cygandcy corresponds to the first coordinate of a uninonsense.
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Lemma 3.Consider a edimensional cube of side leaving unit cell. From the reasoning above it follows
length2". In the construction of Hurve theedgeq0, . that ford even the entering point Isand ford odd the
..,0) (1,0,...,0pnd(2"i 1,...,2i 1)i (2"1 2, entering point isl' .Restoring generality ddand due
2"7 1,..., 27 1) (denote them correspondindy @ M, -linearity, we can rewrite the initial point of sub
and1i1') are passed in the same direction (along th cubeUwith the parity function p as the point,( . . —,
first coordinate) for d odd and in the opposite directiol—§ p(-)) in Z-order.

for d even. 2.4 Algorithmic construction

Proof. The proof consists of two steps: to pass t Here we briefly describe algorithms of two func-
n=1 and to directly calculate for= 1. tions:

At first, we pass tm = 1. Indeed, we obtain the encodewhich mapsd-dimensionalarray of cell
traversal of the cube of sizé By joining together tra- coordinates in the cube {0,..."%9to the index,
versals of 2' ! cubes with a central mutah. Note that decodeperforming the inverse function.

the mutations does not affect the edge from/to corn Here index means the number of cell in the tra-
vertices. So, fon > 1 the proposition is the same as foversal. It can be considered as an arbitrary integer num-

n=1, and we can put= 1 without loss of generality. ber or a number in {0, . . . "1} due to 2%periodic-
Fix somed > 1. In Zorder the representations ofity.
the vertices are theollowing (we write the square For convenience, we will evaluate coordinates in
brackets and index 2 to distinguish decimal and binaZ-order : instead ofl n-bit numbers we consider d-
numbers): bits numbers composed of corresponding bits of coor-
0=[0...0p, 0'=0...01],, dinates. If we write dowml n-bit numbers as rows of
1=[1...1p, 1'={1...1Q]2, bit matrix, then the correspondingl-bit numbers in Z
order become rows of the transposed matrix.
Note thatg(0) = [0...0p andg(1) = [0...01}. It Denote the coordinates of the cell with indexy
only remains to findy' (1) andg''(1).- (ao,... ,aq11). Denote the correspondingdfder num-
One of thefollowing two cases holds: bersby (?, & U'!).
1 Letdbe even. Then Denotegn(k) = (k mod 2)$ (& / 20mod 2'1).
g'Y([1...1)= 2(Zi 1)/3,d'Y([1...10p)= 2(Z Note thatgn is a bijection on the set {0,... '3}, so g,
1)/3+1. is well-defined on this set. Denote pyx) the parity
Wee see that follows 1. « of x, i. e. 1 if the number of odd bits in x is odd and 0
1 Letdbe odd. Then otherwise.
g'¥([1...1L)= 2(2*% 1)/3,g'Y([1...10p)= 2(2+Y 2.4.1 Encode
1)/3i 1. Given dimensiom, depthn, numbers-= ((7,...
We see that fellows 1'. U'1), we calculze the index = encoded, n, -) as fol-
The calculationgan be easily checked directly. lows.
This concludes the proof. 1 Putro=gd {(P).
Corollary 2. For d even there are no traverse re- 1 Putr=encoded, ni 1, i, ... ,Chi1)).
versals. For d odd the only traverse reversal happens  § Putr' = encoded, ni 1,p(e, . . . ,&5 p(e))),
forn=2 wheree= (i 17 ro) mod 2 (bitwise complement).
Proof. As we have seen above, the direction of a ¢ Returnrl "' D+(r i r' mod 2(7D).
bigger cubes traversal fromte 0' is the same as for 2.4.2 Decode

unit cells in cubes with side length 2 if in the cube ¢ Given dimensioml, depthn, and index we cal-
side length 2 the traversal of the edgd- is opposite cylate— = (IF,... ,U"%) with the function decodel(n,

to the traversal direction of the edge@ S0, the di- r,i= O) (| is the argument with the default value O) as
rection for @, d) for n > 1 is the same as for (d) for  follows.

even d and opposite for oditl Therefore, there are no If i On, the function return§= (... ,U'1).
any reversals for d even and the only reversal for d odd 1 Putl =g ), wherey; = & / 2401 1)
is whenn = 2. (Ford odd andn > 1 the directions are PuUtr = encc;denj ni 1. ..,es b(e)))

opposite to the direction for= 1, thus, they coincide.)

Theorem 2.For anyd > 1andn O1 H-curve starts
the traversal of sufzell Uat its unit sukcell (—, . . . —,
—$§ p(-)), and the direction of traversal changes if and
only if d is odd anah = 2.

Proof. Actually, it only remains to find which one
of cgandcy is the initial point. Note that the functign
is Mo-linear as a functiog : MY W% Geometrically
the operatios Ucorresponds to the composition of re-
flections along coordinate hyperplanes through tt
cube center corresponding to bits equal Uihere-
fore, we can find only the initial point of the sabbe
corresponding t@)=[0...0p. In the traversal of this sub
cube (before the mutationjandcy follows each other.
So, after the mutation the second one becomes the
tering unit cell of asubcube, and first one becomes the

wheree= (i 17 ro) mod 2 (bitwise complement).
1 Putr* =rir mod 2D,
1 decoded,ni 1,r",i+1).
2.4.3 Tall recursion
Here we see that each of decode and encode call
two of these functions for smaller But one of these
calls is a call to get the index of a corner of andj-
cube or an adjacent cell by the first coordinate. In prac-
tice, we should keep more points thidwe number of
corners of ', d)-cubes fom' < n. So they can be pre-
computed and stored (or lazily evaluated on demand),
so the first call will require onlyD(1) operations as-
ymptotically. This improvement makes decode and en-
code tail recursive.

Of cour®, we can choose initial point other way
(for example, put into correspondence the zero index to
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the point with zero coordinates), but then we should a With precomputed corner indexes and implemen-
ply the same additional corrections for mutations. In tktation of tail recursions as loops on C, the profiling re-
chosen way we always remove the edges witlsdéinee sults of encode and decode functions for pairdf =
indexes. So, actually, there is no significant differenc (7, 7) for a million calls are thiellowing (see Table 1).

Table 1:
Profiling results
functio average time spent with fun
encode _h 0.08
decode _h 0.06
encode Hi 0.31
decode Hi 0. 47
So, we cansee that Hcurve computes signifi- We consider the class of cubic queriesvherel
cantly faster than the Hilbert curve. is the side length of cubes. In [3] there weoasidered
3 Clustering property parametric classes of queries of same shape para-
3.1 Model definition metrized by their scales. Also, limit asymptotics of av-
We define and test clustering property followincerage cluster number of a shape (cubes, spheres and
[3]. some others) as a function in the scale were considered.
Let us described the model of experiment. 3.2 Simulation results
We assume that data spacéas dimensiod and Our maingoal is to minimize number of disk ac-

finite granularity, say, a coordinate is an integdsit cesses. This number depends on capacity of disk pages,
number. So, ={0, 1,..., 2" 39 Each point of the model of memory access, some particular algorithms of
space corresponds to a grid cell. A spfiiag curve access, insertion and deletion. We omit the technical
(below SFC for shortness) introduces a bijection’ details and compute average number of clusters, or con-
Y {0, 1,..., 2971, A query is any subsetP . Con- tinuous runs over a subspace representing a query re-
sider rectangular queries being intersections of coorcgion.
nate halfspaces. More generally (see [3]), one can co In [3] the analytical results for different curves
sider queries corresponding to connected simply cowere tested on different query shapes and an increasing
nected domains. range of sizes. Note that the number of different query
Remark 3Here we understand as a subset of shapes is exponential in the dimemsility. Conse-
the lattice” =49 We need some other identification oiquently, for a large grid space and high dimensionality,
queries with geometrical objects to define connecteeach simulation run may require an excessively large
and simply connected sets correctly. Namely, we cohumber of queries. So we restrict simulationsdfer2,
sider the Euclidean spaBe” § su. Consider a closed 3, 4.

unit cubeC in E. It is afundamental domain of the ac- For a given query shape and size, we do not test
tiony E. Given a query, denote byCq the set all the query positins but perform a statistical simula-
Cq:i=zZpq(p+C)PE. tion by random sampling of queries. For query shapes,

that consists of shifts of the cuBeby all points of We choose squares and cubes. In [3] the asymptotic and

the query. We say that a queris connected (or simply Simulation results we shown to be very close and were
connected) if so is the interior G, considered as identical apart from rowfél errors.

For instance, a two point quegy= {X, y} is con- Also, results coincided for different shapes in simula-
nected if and only i€,Ais connected, i. ecandy differ ~ tions and analytic calculation with asymptotics. So, we
by 1 in one coordinate and coincide in all the others. consider only quadratic and cubic queries due to relia-

Definition 2. A subsep P qof a query is called a bility of the estimation method. The results of the ex-
clusterwith respect to a SF€ if it is a maximal subset periment are listed in Table 2. Fdr= 2 we compare
such that the points (or cells) pfire numbered conse- average number of clusters for 10000 random queries
quently byx. We denote the number of clustergjipy  on grid of side length 1024 (in [3] far= 2 the grid is
co(¥). the same and there were 200 queries for a given combi-

Definition 3. A clustering propertyof a SFCy  hation of shape and size).
with respect to a (maybe parametric) class of quéries 4 Conclusion

as the werage number @) of clusters ig™ ~ (or the In this paper we introduced a new way tasiuct
limits/asymptotics of cluster number as a function i cyclic spacfilling curves. A particular simple family
the parameters if exist). of curves is created (we call theraddrves). This fam-

Of course, there are also implicit parameters beirily has a very close clustering property to Hilbert
the space granularity parameter n and the distributiiCurves. A_t_ the same time, their construction is s_impler
over” . Usually, fa fixed parameters the setis finite, ~and significantly faster. Sdor a number of applica-
and the distribution is assumed to be uniform. If wtions Hcurves may be preferable than Hilbert curves.
specify a probabilistic measugeon™ |, then |d= 2

2

= Ugy(¥)d z Hi l
ow) = Bedryce 2.¢ 2.0

=T
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Abstract

A review and brief analysis of fractal image coding optimization methods is performed. Options for signifi-
cantly increasing the compression rate by the fradg@lrithm are proposed. The characteristics of the most prom-
ising options for practical use are given.

The need for research is due to the high practical value and insufficient elaboration of the problem of appli-
cation of fractal algorithms for image cadiin information technology and computer graphics. Thus, the task of
storing and transmitting graphic information in the most compact form is quite relevant.

Keywords: image compression, fractal algorithm, optimization methods, computer graphics

Introduction compression. As a rule, the coefficient of archiving and,

The rapid development of computer technologygonsequently, the amount of quality loss in them can be
large amounts of information transmitted througlset. This achieves eompromise between image size
communication channels, lead to the need to compreassd quality.
it. Much of the transported data is static bitmaps. To  One of the serious problems of computer graphics
date, a largemumber of methods and algorithms foris that an adequate criterion for estimating image qual-
encoding halftone and color images have been creatéy.loss has not yet been found. And it is lost constantly
At the same time, the task of improving both existing when digitizing, when transferring to a limitedlor
algorithms and developing new ones remains relevamalette, when transferring to another color representa-
The most promising for optimization, in our opinion, istion system for printing, and, most importantly for us,
the fractal method. Already now the discovery ofwvhen archiving with losses 4, 12].
fractals has led to a revolution not only in geometry but ~ The basis of the fractal coding method is the de-
also in physics, chemistry, and biology. Fractalsection of similar areas in the image. The matherahtic
initiated the intensive development of informationrmodel used in fractal image compression is called the
theory. Fractal algorithms have found application Iterated Function System (IFS). It is represented by Mi-
information technology, for example for the synthesishael Barnsley and Alan Sloan in the early 80's of last
of threedimensional computer images of naturakentury. One of the possible schemes of framing im-
landscapes. ages by the fractal method was prombd®y Arno

The main trend recently has been the use of nefacquin. This approach was improved by Yuval Fischer
image classes. Old algorithms have ceased to meet #ved a number of other researchers and became the basis
requirements for archiving. Many imeg did not for most fractal coding methods. But, despite the fact
shrink, although they were clearly redundant. This habat the work done in recent years has significantly re-
led to the creation of a new type of algorithniessy
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duced the coding time, it isnportant to conduct re- method a fractal transformation.” In this case, it is es-
search to increase the compression rate of images $gntially not the image itself that is encoded, but the al-
this method. gorithm of its construction [3, 4]. The method is based
Fractal archiving is based on the fact that with then a certain feature of real images, which consists in the
help of the coefficients of the Iterated Function Systerfact that in them with small variatns individual se
(IFS) the image is presented in a more compact formimilar fragments are repeated many times. For exam-
Before considering the archiving process, let's look atle, leaves in the crown of a tree, windows in a build-
how IFS constructs images F2D]. ing, pedestrians on the street, scales on a fish, the bor-
A IFS is a set of thredimensional affine transfor- der between dark and light areas of the image, as shown
mations that translate one image into another. PointsimPic. 1. And aliough these fragments differ in detail,
threedimensional space (x coordinate, y coordinatdhowever, they have much in common [5]. This was
brightress) are subject to transformation. This procegwactically the first algorithm used to mathematically
was demonstrated by Michael Barnsley in his boollescribe a real bitmap image due to its fractal proper-
Fractal Image Compression. It introduces the concepes.
of a Photocopier, which consists of a screen showing Fractal encoding is widely used to convert bitmap
the original image and a system of lenses that projeémages into fractal codes. Fractal decoding is a reverse
the image onto another screen. Each lens projects parocess in which a system of fractal codes is converted
of the original image. By arranging the lenses anihto a raster.
changing their characteristics, you can control the re- The degree of fractal compression is significantly
sulting image. Lenses are requirethey must reduce influenced by the contennd resolution of the initial
the size of the projected part of theaige. In addition, raster. Images with a large number of fractal elements
they can change the brightness of the fragment and pfer example, portraits, landscapes and complex tex-
ject not circles but areas with an arbitrary border. tures) are characterized by a higher degree of compres-
In fact, fractal compression is a search for-selfsion than images with a low content of such elements
similar areas in the image and determining the paramgraphics, digrams, text and simple textures). High
ters of affine transformains for them. In the worst resolution images can be compressed with a high de-
case, if the optimization algorithm is not used, it will begree of compression without affecting their quality. To
necessary to search and compare all possible fragmemtsintain high quality images with low resolution, the
of the image of different sizes. Even for small imagedinal compression ratio should be much lower. Note
given the discreteness, we get an astronomical numhbat images with greater bit depth (for example;b24
of options that are moved. A sharp narrowing of theolor images) are compressed more efficiently than im-
transformation classes, for example, by scaling only &ges with fewer bits per pixel (in particularb® half-
certain number of times, will not achieve an acceptabtene) [1].
time. In addition, the image quality is lost. The vast ma-
jority of research in the field of fraait compression is
now aimed at reducing the archiving time required tés
obtain a quality image [21, 22]. S
For the fractal compression algorithm, as for otheg
lossy compression algorithms, the mechanisms
which the degree of compression and loss can be 3
justed are very important. To date, a fairly large set (
such methods has been developed. First, you can li
the number of transformations, deliberately providing
degree of compression not lower than a fixed valué
Secondly, it is possible to requireathin situations
where the difference between the processed fragmse
and its best approximation is higher than a certain limit ~ Pic. 1. SeHsimilar fragments of the image.
value, this fragment must be crushed (for it, several
lenses are wound). Third, it is possible to prohibit the  The coding process requires a veayge amount
fragmentation ofragments smaller than, for example,0f computation. It takes millions, even billions of itera-
four points [8]. By changing the thresholds and the pr#ons to find fractal images in an image. Depending on
ority of these conditions, you can very flexibly controlthe resolution and content of the raster input, image
the compression ratio of the image: from bitwiseguality, compression time and file size, the process of
matching, to any degree of compression. compressing a singlenage can take from a few sec-
onds to several hours (or more) even on a very fast com-
Analysis of literature data and problem state- ~ puter [1].
ment Decoding a fractal image is a much simpler pro-
cess, as all the tireonsuming work was done search-
The development of the fractal method began withng for all fractals during encoding. In the process of
the study of Michael Barnsley (Michael Barnsley) indecoding you only need to interpret fractal codes, turn-
1988. He discovered a class of theorems that allow# them into a bitmap image.
efficient compression of images. Barnsley called the Fractal method of image compression belongs to
the group of methods of compression with information
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loss. This means that, if applied, the recovered image A number of optimization methods are used to in-
will differ from the oiginal by the amount of conver- crease the speed and efficiency of fractal image coding.
sion noise, although this difference may be very smalllhe most welknown methods of increasing the speed
The process of comparing fractals does not involvef image coding fractal method:

finding their exact match. Instead, the "best" match is 1. Search for domain blocks for which F does not
sought based on the compression parameters (encodaxgeed the specified vau

time, quaity, and size of the original image). The en- 2. Local and sublocal search.

coding process, however, can be controlled by bringing 3. Isometric prediction.

it to a state in which the image is "visually lossless". 4. Classification of domain and rank blocks; rank
That is, the user should not see image degradation. is compared with domain blocks of the same class.

Fractal coding differs from other lossy compres-
sion methods. The JPEG method provides compaction, Among the methods it is necessary to note the
discarding those components of the image that are roassification proposed by Arno Jacquin [12, 16]sl
important for perception by the human eye. The resulbased on the topology of blocks and provides:
ing data is further processed using the lossless compres- A  blocks without contours;
sion method. To achieve a high degree ohpession, A blocks invariant to orientation (texture
it is necessary to discard more data, which leads tobéocks);
deterioration in image quality and the appearance of A contour blocks (full search is performed).
discrete (block) areas.

Fractal images are not based on raster, and the Software implementation of the fractal algorithm
coding is not compared with the visual characteristiosccurs in two stages: encoding atetoding. Consider
of the hunan eye. On the contrary, raster data is dighem in more detail. Encoding (compression) contains
carded if you want to create the best fractal image. the following steps:
high degree of compression is achieved by performing 1. We go through all the rank blocks.

a large amount of transformations and calculations, 2. For each rank block we sort all domain blocks.
which can degrade the image quality, but due to the 3. Calculate the degree of coincidence of this rank
fractal components of the distortion is not so noticedlock to the correspoimt domain block, as the sum of
ble. the absolute values of the differences between the

Most other lossy compression methods are synpoints of the current rank block and domain. Among all
metrical in their characteristics. This means that thegomains, you need to find the one that will have as little
are based on the use of a specific sequence of opeddference as possible. The file stores the size of the
tions, which are performed in reverse ordeewlun- rark block, the width of the matrix, the height of the
packing. It takes about the same amount of time to comratrix and the matrix data.
press and unpack. Fractal compression is an asymmet-
ric process. Compression takes much longer than The decoding step includes the following se-
unpacking. This feature allows you to effectively useuence of actions:
the method for images that are continuoustpacked 1. At the input of the algorithm we have data:
but never compressed. Therefore, the fractal method - The size of the rank block;
should be used in image databases. For example, Mi- - Matrix of data on rank blocks (mes the width
crosoft's Encarta encyclopedia, released in 1997, comnd height). Each cell of this matrix consists of three
tains a large amount of textual information on a singlealues: the X coordinates of the corresponding domain,
CD and is illustrated with about 10 photographs en- the Y coordinates of the corresponding domain, the dif-
coded using this method. ference between the average brightness of the corre-

The fractal method of image encoding providesponding domain and the tahlock;
compression ratios ranging from fifty to five hundred 2. Calculate the width and height of the desired
times depending on the type of image and the allowabbgiginal image:
level of conversion noise. Such compression ratios to-  width = matrix width * size of the rank block;
getherwith high decoding speed make this method at- height = height of the matrix * the size of the rank
tractive to use. The process itself, used by some fractabck.
packages, including Michael Barnsley's Fractal Trans- 3. Create an auxiliary image, which is twice
form, is considered patented [1]. smaller in width and height &im the original.

A large number of studies by foreign scientists are 4. From the data of the matrix in place of each rank
devoted to th@roblems of fractal compression optimi-block copy the corresponding domain from the auxil-
zation of digital images [@L1]. It should be noted the iary image.
work of S.V. Vinokurov [10], which considers the al- 5. Increase the brightness of this rank block by the
gorithm of fractal compression of images using spacealue of the matrix.
sensitive hashing. However, little attention is still paid 6. Form an auxiliary image by reducing the previ-
to methods of optimizing fractal compression, whictous two times and lowering the brightness by 0.75
would have equally high characteristics of the degraames.
of compression and quality of the restored image. Es- 7. From the data of the matrix in place of each rank
pecially relevant today is the construction of highblock again copy the corresponding domain from the
speed fractal compression algorithms. auxiliary image, and increase the brightness of the cop-

ied rank blocks by the same amount frora thatrix.
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Then we also form an auxiliary image by reducing thors are formed, the coordinates of which are permuta-
previous and reducing the brightness by 0.75 times. tions of the coordinates of the initial vector. If 8 bits are

8. Repeating the same on the 15th iteration we ggbed to represent the elemetlt, the bit size of the
a decoded image (Pic. 2).

2
numberd,d,..d , will be equal 25"

The tables presented in Pic. 3. As can be seen from
the figure, for the value of the coordinate of the rank
block k are selected domain blocks with numbérs
and mil, for which it is necessary to calculate only the

values FF ,O and Saccording to expressions (1), (2)
and(3):

F=a (Sd, +G; - rij)2 (1)
i
Pic. 2 Image for 15 iterations 1 an n o)
. - O= 7@ - Sa dij 8 (2)
Tabular method of increasirgpeed. The amount n Ch ij =
of memory and speed of computers is growing every n n n
year. In this regard, it will be possible to use tabular a a
methods of searching for domain blocks without-pre 3 i j i
processing images and searching for classification cri- S= n : 3
teria for domain blocks [8L0, 11]. a (a d. )
i

The domain block can be represented as a vector
with n? coordinates

[\)J(dl,dz’___,d ,), It is clear that the dimensions of table 1 in pic. 3
do not yet allow to implement such an approach in
whered; - the brightness value of the elements of practice without prerocessing of domain blocks to

the block, N - the size of the sides of the rank block. reduce the dimensionality of the representation of the

After performing affine transformations, 7 more vec- elements of these blocks.
Vector Domain 1
coordinates coordinates 2
k Y m > m ml
end(0)
Table 1. The first N
domain blocks
Table 2. Other
domain blocks

Pic. 3. Tabular search method

whereY - is the affine transformation number;
M - domain coordinates in the image plank - number of domain blocks.

Improving the speed of fractal compression i®f the Laplace filter, because it accurately identifies the
based on the prprocessing of each domain and rankcontours and in comparison with the gradient operators
block by one of the operators of the selection of imagarovides a smaller size of the search tables:
contours and the assessment of the detail of each of
these blocks [3, 4, 5]. The greatest advantageeisise

Gli,j)=4G &,j)- fdi-1j)- td+1j)- 1d,j-1)- i, j+1) @)
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where f(i, J) - the value of the samples of the

input image. Processing blocks in accordance with ex- S<D

pression (4) excludes from the comparison of a constant

component of the image and therefore allows you to

pre-select close to this rank block dam blocks. Sk
During the first pass, the detail of the domain and R

rank blocks is evaluated. This estimate can be the sum

of the modules of the values of the samples of the con- where K - rank block numberk; - domain

tour component: block number,i S< - detail of domain and rank
D R

Qo

OO

alG @, il
0 j=0
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i=0 j=0 :
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1
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block, respectively. The sumgkR are entered into the

array in the ordeof ranking blocks, and for domain
blocks the tables shown in Pic. 4.

Domain block 0 Domain 1
detail Sk., 1 coordinates
m > In ml
end(0)
255 . >
Table 1. The first N
domain blocks
Table 2. Other
domain blocks

Pic. 4. Search for a domain block according to the detail criterion
where M - the coordinates of the domain in the image plahe;- number of domain blocks.

During the second pass, for each value of the detailuch less time to perform, which makes it possible to

of the rank bIockS< from tables 1, 2 (Pic. 4), the cor- already use this method for compact storage of images
] R i on different media.
responding domain blocks are selected, for which the \/5riants of optimization and increase of speed of

processing characteristic of fractal compression a%mpression of images with use of fractal graphies a
calculation according to expressions (1), (2) and (3)offered. Optimization will reduce image compression
Since the selected blocks are much smaller than the {gne without significant deterioration. Unfortunately,
ta_ll_number.of .domaln blocks, you should expect a sigpe proposed methods do not completely solve the
nificant gain in performance. Thereforthe tabular roplem of increasing the speed of fractal image com-
method has advantages over others. pression. Therefore, researchers have oppities to
improve efficiency and find other ways to optimize
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Abstract

The article examines a method for predicting the wear resistance of sliding contact pairs of wire
potentiometers operating under current load. The method allows us to obtain a model of changes in the chord of
the wire wear trace aké main parameter, depending on the influence of the most significant operating factors:
contact pressure, the number of service life cycles and switching current. Patterns-ofinkdeand stochastic
processes are used for forecasting. Primary stochiaitirmation must be prprocessed, and it is also necessary
to sort the process parameters by the degree of information content (by the method of weighting coefficients, by
the magnitude of variance, or by the sign criterion). Calculations, modelingestiny serve as a means of
implementing the same criteria for evaluating wear resistance. When studying suefactuitprocesses, the
information obtained is always stochastic in nature and therefore requires formalization in order to establish the
main, Basic Laws of the object under stuitly Model. The mathematical model in the article refers to the operator
that describes this object. When identifying, the task is not to determine the operator itself, but to establish its
assessment.
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Abstract

This article discusses the parathermal effect on the production reservoir of the Karazhanbas field, located in
the Mangistauwegion, for a system of developing oil deposits in conditions of poorly drained reserves.
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