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PYIIE KAO OIIEPATOPU CTPYKTYPE

Silentium non est defes;t
sed vox structurae.

AIICTPAKT

VY oBOM pajy yBOAMMO KOHILICNIT Pyle Kao OnepaTopa CTPYKTYype, a HE Ka0o HEAOCTaTKa. Y MPETXOTHHUM je
paznoBuMa TeopHja pyna Ouia IpuMemheHa Ha aJUTHBHE CHCTEME M MPEKHE CTPYKTYpE, a OBJIE MTOKa3yjeMo
Jla pylia iMa YHUBEp3aJIHy YJIOTY y MaTeMaTuly, (U3ULH, JOTUIH, Ta U KyATypH. Pyna Huje Kpaj CTpyKType
Beh WeH U3BOp: OHa AeduHuIIe 006auK, oMoryhaBa AMHAMHKY U HOCH 3Hauewe. Jloka3yjemMo aa cBU cucteMu
N0CTajy CTAaOMIIHY TEK Kajia caap:Ke pyIe, jep ypaBo HEMOTIYHOCT Ty oMoryhaBa pe¢ieKCHBHOCT U pa3Boj.
Pan mpencTaBiba CMHTE3y MaTeMaTHuKe Torosoryje, pusnke nedexara, JOruuke HEMOTIYHOCTH, CEMUOTHKE
Mpa3HUHE, Y JeJMHCTBEHOM OKBUPY pyle Kao reHepaTUBHOT MPUHIMIIA.

KJ/bYUHE PEUM: pyne, HENOTIYHOCT, ONEPATOP CTPYKTYpe, Tomojoruja, aedexru, I'exenosa reopema,
CEMHOTHKA MPAa3HUHE.
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1. YBOJ
OBaj paa mpejcTaBiba HACTABaK M MPOIIMPEHE Pe3yNTaTa U3I0KEHUX y pany Teopuju pyna y aoumueHum
cucmemuma [5)], rae je pyna npeu myT (popMai30BaHa Kao CTPYKTYPHH orepatop. TpaauioHaHo, pymna
ce cxBaTa Kao Ipa3HWHA WM Hexoctartak. MehyTum, y MHOIMM JUCHUMIDIMHAMA YIIPaBO pyna U AeUHHUIIES
CTPYKTYpY: Y TOIOJIOTHjU KPO3 XOMOJIOTH]Y, Yy Gu3nim Kpo3 aedexTe, y Joruuu ['enenoBy HEMOTIYHOCT, Y
YMETHOCTH Kpo3 TumuHy. OBaj pan dhopManusyje ujejy Aa pyna HUje HeraTuBaH geHomeH Beh omepatop
CTPYKTYpe.
Pyna Huje npa3nuna, Beh nopyka. Y cBUM cucTeMUMa: MaTeMaTUdKuM, GU3MYKUM, JJOTUYKUM U KyITYPHHM
pyIa ce jaBjba M Ka0 HEMOTIIYHOCT KOja HHje Kpaj CTPYKType, Beh BeH moueTak. YMecTo Ja je CXBaTUMO Kao
HEIOCTaTaK, y OBOM pajy pyIly TPETHPaMO Kao OMepaTop CTPYKTYpe: OHA je caJ yCIIOB 3a KiIacHu(pHKanujy,
CTaOMITHOCT M TeHEPAIijy HOBUX CBOjCTaBa.
HcTopujcku TaenaHo, mojaM pyrne uMa pa3jInduTe TojaBHe 00JIHKe:

&Y Tomnoxnoruju, pyme nepuHANTY 00JIMK IPOCTOPa KPO3 XOMOJIOTH]Y U XOMOTOIIH]Y.

*V ¢usuiy, mpa3HUHE Y KPUCTAITHO]j PELIETKH /1ajy HOBA CBOjCTBA MaTepHjaia, a ipHe pyIe HICY

npa3HuHe Beh KOHIeHTpalnyje Mace u eHepruje.

& noruiy, ['eenoBa TeopemMa 0 HEMOTIYHOCTH [8], MOKa3yje 1a CUCTeMH MOCTajy pedIeKCUBHH

TEK OHJA KaJla CaJip>ke pyre y JOKa3UBOCTH.

&Y KyNnTypH, THIIMHA Y MY3HUIU H MIPa3aH MPOCTOP Y YMETHOCTH HOCE 3HAUYCHE j€THAKO Ka0 U caM

caapxaj.
dunocodcka MHTYHUIMja OBOT pajia je fa pyna HUje HeratuBaH (peHoMeH, Beh MO3WTHUBAH OTepaTop: pymna u
oMmoryhaBa cucrtemuma n1a Oy1y JUHAMHYHH, Ja C€ MEHajy U Ja HOCe HOBa 3Hayema. MaTeMaTH4Ka JIOTHKA
Jaje MOTIOPY OBOj MHTYUIMjH. AKO CHCTEM HEMa pyIa, OHJA je HeroBa CTPYKTypa TPHBHjaIHA: OHJAa HEMa
knacudukanuje, Hema peduiekcuje, HeMa pa3Boja. AKO CHCTEM MMa pyIe, OHJa TOCTOjU MPOCTOp 3a HOBA

CBOjCTBA, 33 CTAOMITHOCT KPO3 HETIOTITYHOCT U 32 TeHEPAaIrjy Kpo3 Mpa3HuHY.
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OcHoBHa Te3a paaa: CBaku cTa0WIaH CUCTEM MOpa caapXatw pyiy. be3 pyna, cuctem OuBa 3aTBOpPEH H
HeduiekcnOMIaH; ca pynaMa, CUCTeM T0CTaje TUHAMUYaH U TeHEpaTUBaH. ¥ 060M pady pyny cxeamamo Kao
nPOjeKmoeany RPasHUNRy — CMpPYKIMYPHU eleMenm, d He Kao Hedocmamak. Tume ce 0ocma pasnukyjemo oo
npemxodHoe pada [5] y rkojem je pyna mpemupana xao degpexm (owmehere) mpesicne cmpykmype. /leéa
cX8amarea cy KOMNIEMeHmMapHa. oeghexm ce nonpassa, nNpasHuHa ce kopucmu. Anu oboje cy cmeapme pyne.

2. JEOUHUIIUJE U OCHOBHU KOHUEINITHU

Ja 6ucmo drmocohcky HHTYUIH]Y O PyIH Kao OIepaTopy CTPYKType cacBUM (OpPMaTIM30BaIH y OKBUPHUMA
MaTeMaTHUKe JIOTUKE, yBonuMo cieaehe neguHummje n o3Hake:

Nepununuja 2.1 Pyna). Pyna y cucteMy Sje HEMOTIYHOCT y MOKPHUBEHOCTH IIMJbEBA WITH pelialinja.
dopmaito, pyna nocroju ako Baxu: p(S) > Q rae je p(S) mepa cucTeMcKe pynaBoCTH.

Jepununuja 2.2 Oneparop cTpykrype). Pyna uma yrory ornepatopa Kaja mbeHO MOCTojame oMoryhasa
KInacuuKalmjy, cTabMIHOCT UM HOBA CBOjCTBA Y cucTeMy. To 3Hauu ja pymna HUje MacuBHA Mpa3HWHA, Beh
aKTHBHU (DaKTOP NPOMEHUBOCTH CUCTEMA.

Nepununuja 2.3 (CucreMcka pynaBoct). MeTprka CHCTEMCKE PYIaBOCTH JAe(PHHHIIE Ce Kao:

p(S) = max(I(t) « U(t)), rae je I(t) unrensurer pyne y Bpemeny t, a U(t) men ytumaj Ha cuctem [5].

OBa MeTpHKa 1oKa3yje Jla pyna uMa AMHAMUYKY KapakTep: BeH 3Hauaj 3aBUCH OJ] KOHTEKCTa U BPEMEHa.
Nepununuja 2.4 (Crabuanoct kpo3 pyny). Cucrem Sje crabunan ako Baxu: Stabilitas(S) < p(S) > 0.
To 3HauM a cHCTEM MOCTaje CTa0MIIaH TEK KaJia CaapKH PyIy.

be3 pyna, cucrem je TpuBHjanaH U HeIEKCUOMIAH.

Nepununuja 2.5 PeduexcuBHocT Kpo3 pymy). Heku cuctem je pediiekcuBaH ako MOXe Jla C€ OJHOCH Ha
conctBeHe pyne. opmanno: Reflexio(S)& 3p(S) : Sk p(S). OBo je jacHa aupeKTHA JOTHUYKA Mapaena ca
['enenoBoM TeopeMoM 0 HeMOTIyHOCTH [8]: cucTem mocraje camopedieKCHBaH TEK OHJA KaJla CaJlpyKu pyIe
y TOKa3UBOCTH.

* OBHM CMO TIOCTaBHJIHM (hopMallHE TeMeJhe: pyla HHje caMmo Mpa3HuHa Beh omepaTop m TO omeparop Koju
neduauie ctabmiHOCT U peduiekcuBHOCT cuctema. Cienehu xopak je 1a GopMysIumeMo rJiaBHy TeopeMy
(Teopema 3.1: CBaku cTa0MJIaH CHCTEM MOpa Caap:KaTH PyMNy) U [a je IOKa)KeMO KpO3 TPH HE3aBHCHA
NPUCTYTA — TONOJIOMIKH, (PU3HYKH U JIOTHUYKH.

3. TEOPEMA O PYIIU KAO I'EHEPATUBHOM NPUHLUITY

OBo nornasJsbe je cple paja U BberoBa ocCHOBHa Hzeja. CBe je MpHUKa3aHo Kpo3 je/IHY jeIHOCTaBHY TEOpEMY.

Teopema 3.1.Cpaku cTabunan cucteM Mopa caJpkaTh pyiy. bes pymna je 3aTBopeH u Hediekcubumas; a ca
pynamMa, CUCTEM MOCTaje TUHAMHYaH U TeHePaTHBaH.
Joka3 1 (Tomosomku).
1. VY tomnonoruju, o6auk mpocTopa AeduHHIIE ce OpojeM pyna y pa3iuuuTUM JUMEH3HjaMa MpocTopa
(xomoutoruja, xomoromnuja) [9].
2. Tlpoctop 6e3 pyna (Ha mpumep chepa S? uma TprBHjaHy KiacH(DUKAIM]y — CBU TAKBU HPOCTOPU
cy MeljycoOHO eKBHUBAJICHTHH.
3. TpuBHujaman mpocTop HEMa YHYTPALIkY TUHAMHKY. OHJIa CBAKO HETIPEKUIHO Ae(opMucame BOIN Ka
HCTOM OOJIUKY.
4. Crabunan cucteM, npema Jledunnuju 2.4, Mopa UMaTH U CHIOCOOHOCT J1a OJTOBOPH HA IPOMEHE —
JaKje, He cMe OUTH TPUBH]jaJIaH.
5. Ilpema Tome, cTabunaH cucTeM MOpa UMATH HajMamkbe jeIHy pyIy. B

Joka3 2 (PU3HYKH).



1. V ¢usuum uBpcTOr CcTamka, caBpileH Kpuctan 0e3 aedekara (pyna y pelieTkn) je y paBHOTEXKH, allid
HE U cTa0WIIaH — CBaKW CIOJhAIbY YTHIAj Ta MEHha Ha HeMIPEABUINB HaunH [1].

2. TlomympoBOAHUIIM U CYNEPIPOBOIAHUIIM MOCTOjE yIPaBo 300r pymna (nedekara) y CTpyKTypu — OHE

omoryhaBajy (hIeKCHOMITHOCT U HOBA CBOjCTRA.
3. Lpse pyme, ka0 eKCTPEMHHU MIPUMEP, HUCY Mpa3HUHE Beh KOHIIEHTpAIMje Mace U EHEpruje — OHE U
MeHajy JUHAMUKY KocMoca 1 omoryhasajy HoBa ¢usmnuka crama [10].

4. Cucrem 6e3 pyma 6no Ou HHEpTaH — HECIOCco0aH /1a pearyje, IPUIaron Ce WIH €BOIyUpa.

5. Ilpema [dedurnmmju 2.4, cTabMtHOCT OApa3yMeBa CIOCOOHOCT OATOBOpa Ha mpomeHe. [lakie, Omito
KOjM CTaOMJIaH CUCTEM MOpa caJipyKaTu pymne.

Hoxka3z 3 (JIormukmn).

1. T'enenoBa TeopeMa 0 HEMOTIYHOCTH ITOKa3yje Ja CBAKM KOH3UCTEHTaH (pOpMaIHU CHCTEM KOjU MOXKE
12 U3pa3u apUTMETHKY CaIpKH HEOTyIHBE UCKa3e — pyIe y J0Ka3uBocTH [8].

2. Axo cucteM He caapxu pyre (HOTIyH je), oHaa je no ['eqeny niv HEKOH3UCTEHTaH WK peciad (He
MOJXKe [1a U3pa3u apUTMETHKY).

3. Crabunan cucteM (ledununmja 2.4) mopa GUTH KOH3KCTeHTaH (Y CYyIPOTHOM, OMO O YHYTpallthe
NPOTHBPEYAH U CAMUM THM HeCTaOWIaH).

4. Takohe, crabunan cucreM Mopa OMTH JIOBOJBHO M3PakajaH Jia OIHIIE COTNICTBEHY TUHAMHKY — IITO

3axTeBa CIOCOOHOCT M3paXKaBama apUTMETHKE.

5. Ilpema Tome, cBaku cTabMIIaH CHCTEM KOjU HCITyHaBa OBE YCIIOBE MOpa CaJpKaTh pyre. M
3axsbyyak: Tpu He3aBHCHA JIOKa3HA MPHUCTYIA — TOIMOJOMIKH, (PU3NYKH U JIOTHYKHA — IOKa3yjy Ja pyma
Huje nedext Beh renepaTuBHM npuHOKN. CBakM CTaOWIIaH CHCTEM MOpa CaJpKaTH PYI, jep yIpaBo OHAA
HETIOTITYHOCT oMoryhaBa kiacu(uKaIyjy, HoBa CBOjCTBa U peIIeKCH]y.

4. TIPUMEPU

Jla GucMo TOKa3aal YHHBEP3ATHOCT TEOPEME O PyNHU Kao TeHepaTUBHOM MPUHIIUITY, HABOJUMO IIpUMepe U3
YEeTUPH PA3TUUUTa JJOMEHA: MaTeMaTHKa, (PU3MKa, JIOTUKA U KYJITypa.

IMpumep 4.1 MaremaTuka). Y anre6apckoj TONOJOTH|H, PYIE Y MPOCTOPY ASPHUHUIITY XOMOJIOTH]Y alH
XoMoTonHjy Tor npoctopa [9]. Ha npumep, Topyc uMa jeaHy pymny y CPEIUHHU U jelHY KPO3 TEJO, IITO ra U
pasnukyje o chepe. bes pyna, mpoctop Ou OMo TpUBHjaIaH U HecocoOaH 3a KIacH(pUKaIH]y.

IMpumep 4.2 @u3uka). Y ¢usuiid Matepujana, npasHUHE Y KPUCTATHO] pemieTku (kao aedeKTH) 1ajy HoBa
cBojcTBa. [ToynmpoBOAHUIIM MTOCTOjE YIpaBo 300T pyma y eleKTpoHCKoj cTpykTypH [1]. LpHe pyme, koje cy
eKCTPEMHH NIpUMeED, HUCY Tpa3HuHe Beh KOHLEHTpauuje Mace U eHepruje Koje Memajy TMHaMHKYy KOCcMOoca
[10].
IIpumep 4.3 (Toruka). ['enenoBa TeopemMa 0 HEMOTIIYHOCTH MOKa3yje 1a GOpMalHA CHCTEMH [OCTajy OHJIa
pedriekcuBHE Kaaa caapxke pyne y nokasuBoctH [8]. Ynpaso te pyne omoryhaBajy oBUM cuCTEMHMa [a ce
OJIHOCE Ha COIICTBEHE MCKa3e M Ja Ce Pa3BUjajy Kpo3 caMopedIIeKCH)y.

Ipumep 4.4 Kynarypa). Y My3uly, THIIIHHA j€ jeJHAKO 3HA4ajHA Kao U 3ByK. [Ipa3HHHA y MapTUTypH HOCH
putam u ctpykrypy [6]. ¥ ciukapcTBy, npasan npocTop AehUHHUILIE KOMITO3UIKjy U oMoryhaBa ia ce 00IuK
UCTaKHe. Y KIWKEBHOCTH, Nay3a WIK Npa3aH pej HOCEe 3HAYCHE jeTHAKO Ka0 M TEKCT.

3axsbyyak: OBU puMepH U3 MaTeMaTHKe, (U3UKE, JOTUKE U KyAType MOoKasyjy na pymna Huje nedexr Beh
je renepatuBHM npuHIHI. OHa oMoryhaBa kimacuduKanujy, HOBa CBOjCTBa, peIeKCHjy 1 3HAUCHE.

5. J0JATAK IIPUMEPUMA

Jonarak 5.1 (Merpuka cucremcke pymaBoctu). /la 6ucmo ¢Gopmanu3oBaiiu mojaMm pyre Kao oneparopa
CTPYKTYpE, YBOAMMO MeTpuKy cuctemcke pynaBoctu: p(S) = max(I(t)  U(t)), rae je I(t) untensurer pyme y
BpeMeny t, a U(t) meH ytunaj Ha cuctem. OBa METpHKa MOKa3yje Ja pyna UMa TUHAMHYKA KapakTep: HeH



3Ha4aj 3aBUCH OJf KOHTEKCTa W BpeMeHa. [IpuMEHOM OBEe METpPHKE MOXKXEMO KBAHTUTATUBHO MEPHTHU
HEMOTIYHOCT U HEH YTHUIIA] Ha CTAOMIHOCT cucTema [7].
Jonarak 5.2 [IpumMepu TONoJIOMIKUX pyna). Y anre0apckoj TOMOJIOTHjH, PyNe y IPOCTOPY U IeHHUHUIIY
HBETOBY XOMOJIOTH]Y 1 XoMoTonHjy. Ha mpumep:

* Cdepa S?HemMa pyna u CTOra je TPUBHUjaTHA.

* Topyc T? uma nBe pyre: jeqHy Kpo3 TeJo U jeTHY KpOo3 CpeaHHYy.

* [Ipocropu ca Bulle pyna umajy 6oraTujy Kiacu(puKaiujy u CII0KECHH]Y CTPYKTYpy [9].
Honarak 5.3 ((Ipumepu ¢pusuukux gedexara). Y GU3MIU MaTepHjaja, MpasHUHE Y KPUCTAIHO] PEIICTKH
(medbexTH) majy HOBa CBOjCTBA:

* [TosynpoBOIHKIIK TOCTOjE 300T pyma y eleKTPOHCKO] CTPYKTypH [1].

* CyneprpoBOJHUIM MTOKA3yjy HOBA CBOjCTBA YIPaBO 300T AedeKara y pereTKH.

* [Ipue pyne Hucy mpasHuHe Beh KOHIIEHTpaIKje Mace U SHEPrHje Koje Membajy TMHaMHKy kocmoca [10].
Honmatak 5.4 (lormuka KoOHCTPYKIHja pyne). Y (opmaaHoj JOTUIM, pyla Ce jaB/ba Ka0 HEMOTIYHOCT Y
JOKa3UBOCTH. ['eniennoBa TeopeMa 1mokasyje J1a CHCTeMH M0CTajy pedIeKCHBHH TEK OHJIA KaJa cajipiKe pyne y
nokasusoctu [8]. ®opmanno: Reflexio(S)e Ip(S) : Sk p(S) 3Haum na cucrem mocraje camopedIeKCUBaH.

6. IMCKYCHUJA

Teopema o pynu Kao reHepaTHBHOM IPHUHLUITY MOKa3yje 1a pyna Huje aedext Beh ycinoB 3a cTabHiIHOCT U
pa3Boj cucrema. OBJe aHANIM3UPAMO UMIUTAKAIM]e TEOpeME U PHMEpa, U MOKa3yjeMo KaKo pyra Jelyje Kao
YHHBEP3aJIHU ONIepaTop CTPYKTYpE.

6.1. YuuBep3aanoct pyne. [Ipumepn u3 maremaruke, GU3MKe, JOTHKE W KyJIType MOKa3yjy /Ja pyna uMa
YHHBEp3aJIHy YyJOTy. Y CBakOM JTOMeHY, pyna omoryhaBa kimacudmukanujy, HOBa CBOjCTBa, pepIeKCHjy H
3Hauewe. OBO ykasyje 1a pymna Huje JTokainHu peHomen Beh riobdanuu npunnun [1, 6, 8, 9].

6.2.Pyna kao ycjoB 3a craduianoct. PopmaiiHo, cucteM je crabminan ako Baxku Stabilitas(S) < p(S) > Q
OBoO 3HauM J1a CUCTEM IOCTaje CTa0MIIaH TeK OHJA Kajaa caapxku pymy. be3 pyma, cucreM je u TpuBHjalaH u
HeduiekcnOmnan. Ca pynama, CHCTEM MMa IPOCTOp 32 pa3Boj ¥ HOBA CBOjCTBA.

6.3.Pyna kao ycJoB 3a peduexcujy. CucteM je pedpiekcuBaH ako MOXe J1a Ce OTHOCH Ha COIICTBEHE pyIIe.
dopmanno: Reflexio(S)e 3p(S) : Sk p(S). OBo je aupekTHA JIornyKa Hapaniena ca ['eenoBoM TeopeMom
o HenoTyHoctH [8]. YnpaBo pyna u omoryhasa cucremuma ja Oyay camope(ieKCHBHH U Jia C€ Pa3BHjajy
KpO3 JINjaJioT ca CONCTBEHUM HEMOTIYHOCTUMA.

6.4.Pyna kao Hocujall 3HaYemwa. Y KyJITypH, Ipa3HUHA HOCH 3HAYCH-E jeTHAKO Ka0 U caapikaj. THImHa y

MY3HIIH, TIpa3aH MpOCTOp y CIMKAPCTBY M May3a y KIM)KEBHOCTH TTOKa3yjy /a pyna Huje kpaj Beh je mopyka

[6]. OBo yka3yje na pyna ¥Ma CEMHOTHYKY YJIOTY: OHA j€ 3HaK KOjH HOCH 3HAUYCHE KPO3 CBOjY HEMOTIIYHOCT.
3axsbyuak: Juckycuja mokasyje na pyna Huje camo nedext Beh yHuBepsamuu oneparop crpykrype. OHa je
M yCIIOB 3a cTa0MIIHOCT, pediiekcHjy u 3Hauewe. Ctora, pymna je reHepaTUBHHU MPUHITUI KOjU Jeyje Y CBUM
CHCTEMHUMa.

7. AMIIVIMKAILIUJE

Teopema o pynu Kao TeHEpaTUBHOM MPUHIUIY MMa JAJIEKOCEKHE NMIUTHKALMje Y MAaTeMaTUIM U QHU3UIH, Y
Joruim ¥ Kyntypu. OBJie MOKa3zyjeMo Kako pyra Jienyje Kao YHHBEP3aJIHU ONepaTop CTPYKType y CBAKOM OJ1
OBHUX JIOMEHa.

7.1. Ammummkanuje y matemarunu. Pyne omoryhasajy knacudukaiiyjy npocTopa U TO Kpo3 XOMOJIOTH]Y U
xomotonujy [9]. be3 pyna, mpoctop 6u 6Mo TpHBHjaTaH U HeCOCOOaH 3a pasnukoBame. CTora, pymna jecte
YCJIOB 32 MaTeMaTU4Ky Kiacu(UKanujy 1 CTaOHIHOCT.



7.2. Ammummkanmje y ¢pusunu. Pyrne y KpuCTamHOj pemIeTKH /1ajy HOBa CBOjCTBA MaTepHjaja, Kao IITo jecy
MOJIYTIPOBOTHUYKA U CYNEPIPOBOAHNYKA CBOjcTBa [1]. ¥ KOocMOCy, LpHE pyIie Mebhajy AMHAMUKY KOCMOCa H
omoryhasajy HoBa (usnuka uctpaxusama [10]. Ctora, pymna u jecte yclioB 3a pU3UYKY TUHAMHKY H Pa3Boj.
7.3. Amnaukanuje y Joruuu. ['eenoBa TeopeMa o HETMOTITYHOCTH Ka3yje - CHCTeMH TOCTajy pedIeKCHBHU
TEK KaJa cajpike pyme y gokasuBoctu [8]. be3 pyna, cucrem Ou 610 3aTBOpeH U HeduieKCHOUIaH, a pyme cy
Te KOje YMHE J1a CUCTEM TOCTaje caMopedIiekCuBaH M criocobaH 3a pa3Boj. Crora je pymna yclioB 3a JOTHIKY
pedIiekcujy u 1ujanor.

7.4. UMnuukanuje y Kyarypu. TuiMHa y My3ulld, TIpa3aH NpPOCTOp Y CIMKApCTBY U MOCTOjambe Maysa y
KIbIDKEBHHM CTPYKTYpama Mokasyjy Jia pyla HOCH 3HaueHe jeJHaKo Kao u caapikaj [6]. bes pyna, kynarypHu
n3pasu Ou OWiM jeJHOAMMEH3HOHANHU 1 0e3 nyouHe. Ca pymama, KynTypa noctaje u JMHaMU4YHa U OoraTa
3HAYCHHEM.

3akspyuak: MMmmnukanuje nokasyjy Aa pyna Huje nedekt Beh yHuBep3asHu oneparop cTpykrype. OHa je u
YCIJIOB 3a KJIaCU(UKALHM]y Y MAaTeMaTHIH, AUHAMUKY Y GU3HLH, peIeKCHjy Y JIOTHIU U 3HAYCHE Y KYJITYPH.
Crora, pyna jecre reHepaTHBHH IIPUHIIMII KOJH JIeNyje Y CBUM CUCTEMHMA.

8.3AK/bYUYAK
VY oBOM pajy mokazayiu cMo Ja pyma Huje aedexT eh renepatuBHu npuHuun. ®opmanHe neuHuLAje Cy U
mokasalie Jia pyra Jieiyje Kao onepaTop CTPYKType, a U IJIaBHA TeOpeMa je J0Ka3aHa Kpo3 TPH HEe3aBHCHA
MPUCTYMA: TONOJOMIKH, (U3NIKH U Jorndku. [Ipumepn n3 matematuke, pusnke, JOTUKE U KYATYpe CaMo Cy
MOTBPIMIIA YHUBEP3ATHOCT PyIe Kao HOCHOIa Kiacu(puKaiuje, HOBUX CBOjCTaBa, peduiekcrje U 3HaUCHa.
CunTte3a pe3yJTara:

* V¥ matemaTuiy, pyne omoryhasajy kiacupukaiujy mpocTopa Kpo3 XOMOJIOTH]y u XoMoTonHjy [9].

*V ¢usunm, pyne y KpUCTaIHO] PEIISTKH J1ajy HOBA CBOjCTBA MaTepHjala, a IpHE pyIie MEeHajy THHAMUKY

kocMmoca [1, 10].

* ¥V noruiy, pyre y J0ka3uBocTd omoryhasajy cucremuma ja Oyay camopediiekcuBHu [8].

* YV KynTypH, pa3HUHA HOCH 3HAYCH-C jETHAKO Kao U caapxaj [6].
Konauna ¢gopmynanuja: Caku crabuiaH CHCTEM MOpa calpkaTh pyiy. be3 pyma, cucrem je 3aTBOpeH U
HedekcubmiIaH; ca pynama, CUCTEM I0CTaje AMHAMUYAH U reHepatuBal. GopmaHo:

Stabilitas(S) & p(S) > 0.

IMopyka pana: Pyna uuje kpaj Beh mouerak. OHa je ycloB 3a cTaOHITHOCT, pedekcujy u 3Hauewme. OHa Kao
omepaTop CTPyKType, Jiellyje y CBUM CUCTEeMHMa — MaTeMaTU4KuM, (GU3NYKNM, JOTHYKUM U KyJITYPHUM —
u omoryhaBa BHXOB pa3Boj ¥ JUHAMUKY.

MHNPUJIOI" A: TECTUPAILE METOJIA HY)KHOCTH

V oBoM mpuiiory TectupahemMo MaTeMaTHKy M CTPYKTYpHY HY)KHOCT Koje cy aeduHucane y pajosuma [2, 3],
a aJropuT™MH 3a o0pavyH aaTH cy y pany [4]. 3Haun na y pauyHy NpHMEmYjeMO MeTononorujy us Teopuje
Oeqhunuyuonoe oxkeupa nyxchocmu [4] Ha KibydHe neduHunKje OBOT pana. LUk je 1a ce ¥ KBAHTUTATHBHO
HOKaxke J1a cy AeuHHIMje aAuTUBHOT CUCTEMa, pyIle, TIONPAB/LUBOCTH U CUCTEMCKE PYNAaBOCTH JAOCTHUIIIC
ACHMIITOTCKY HY)KHOCT HAKOH UTepaTuBHE Kopekiuje (Anropuram 4.1us3 [4]).

A.1 MaremaTnuka Hy:kHocT i(d) — nmpopauyn
[Mpumewyjemo Anropuram 7.1u3 [3]:
* Kopak 1: Mnentudukanuja OCHOBHUX MoCTyJjata 3a aAedpuHuimjy d.
Kopak 2: Bpoj antepraruBaux aepunuimja |D'| koje 3a10B0sbaBajy UCTE MOCTYIIATE.
Kopak 3: IIporiena ykymHor 6poja moryhux nedunuiinja [Diotal-
KopaK 4: iIn(d) =1- |D|| / Dtotall-
A.1.1le¢pununmja 2.1 Pyna)
OCHOBHH NOCTYJIATH:
* Pymna je HEmOTIMyHOCT y MOKPUBEHOCTH IIMJbEBA WIH pejlalija cucTeMa S.
» ®opmainHo: p(S) > Q



Bpoj antepnatusa |D'|: AnTepHaTrBe Ou yKJbyunBalie IeQUHHUIUjE pyIe Kao arncoiayTHe npasuune (p(S) =
0) unu pyne nedunucane camo y oapehennm aumensujama. [pouena: [D'| = 2.

VYkynan 6poj moryhux nedunuiuja [Digea| = 1000 (pedepentau 6poj us [4, Ipunor B]).

IMpopauyn: M(d) =1 - 2/1000 = 0.998

A.1.2 lepununuja 2.2 OnepaTop CTPYKType)
OCHOBHM NOCTYJIATH:
*Pyma miMa yJory omepaTtopa Kaja BeHO OCTOjamke oMoryhaBa Kiracugukaimjy, CTabMIHOCT WIH HOBa
CBOjCTBA.
*Pyna Huje nacuBHa npa3HuHa Beh akTHBHU (DAaKTOP MPOMEHJbUBOCTH.
Bpoj antepnaTtuBa |D'|: AnTepHaTrBe OU yKJbY4HBaJle TyMau€HhE PyIe caMo Kao HeJOCTaTKa (IacHBHA
npasuuHa). [Ipouena: |D'| = 2.
IMpopauyn: M(d) =1 - 2/1000 = 0.998

A.1.31epununuja 2.4 (CTaOUIHOCT KPO3 pyny)
OCHOBHM NOCTYJIATH:
* Stabilitas(S) e p(S) >0
* CucreM mocTaje cTaduiIaH TEK Kaja CaipKu pyITy.
Bpoj antepnatusa |D'|: AntepHatuBe Ou ykibyunBane cradbmiHocT 6e3 pyna (p(S) = O)uiu crabumHOCT
nedunucany Ha npyru HauuH. [lponena: |D'| = 3.
IMpopauyn: M(d) = 1 - 3/1000 = 0.997

A.1.4 lepununuja 2.5 PedaekcMBHOCT Kpo3 pyiy)
OCHOBHHM TOCTYJIATH:
» Reflexio(S)< 3p(S) : S+ p(S)
» Cucrem mocraje caMope]IeKCUBaH TEK KajJa CaapiKu pyIie Y JOKa3UuBOCTH.
bpoj aatepHatuBa |D'|: AnrepHatuBe Ou yKbyunBasie pedieKCHBHOCT G€3 pyna WK CAaCBHM JAPYradujy
dopmanuzanujy. [Ipouena: |[D'| = 2.
IMpopauyn: M(d) =1 - 2/1000 = 0.998

A.2 CTpykTypHa Hy:kHocT S(d) — mpopavyH

[Mpumewyjemo metononorujy u3 [4, onespak 7.2]u [3, Teopema 5.1].

Ommra dopmyna: S(d) =1 -[[i=* (1 -w)

r1e Cy Vi IPUHIUIN CTPYKTYpPHE HY>KHOCTH a TO Cy: aCHMIITOTCKA I'YCTHHA, JIOKaJIHa CTAaOMITHOCT, r100anHa
mpormaranmja, HymMepudka Bepudukanuja. BepoBatHohe rpemke € = 1 -v; ompel)yjy ce mpema naroj ckamm
puropossoctu us3 [4, 7.4.1].

A.2.1Pyna (lepnnuuuja 2.1)

puniun Vi Oo0pasnoxeme

ACHMITOTCKA I'yCTHHA (V4) 0.999 | edbunnumja ce 1oOpo MoHAIIa aCHMITOTCKH
JlokanHa crabuiaHoCT (Vo) 0.999 | TlocTojame pyre je JOKATHO CTaOWITHO
I'no6anna npomnaranuja (va) 0.998 | Pyna ytuue Ha rmobanHe 0cOOMHE cHCTEMa
Hywmepuuka Bepudukaimja (v,) 0.999 | [IpumemeHO Ha IPHIMEPUMA U3 OJieJbKa 4

Mpoussoxa (1-v): 0.001 x 0.001 x 0.002 x 0.001 =2 x10
S(d) =1 - 2x10° = 0.999999998

A.2.20mnepatop crpykrype (dedpunnmnuja 2.2)

IMpuHoun Vi O0paznoxeme

AcHMNTOTCKA I'yCTHHA (V4) 0.999 | OnepaTtuBHOCT ce mpouMpyje Ha cBe Behe cucreme
JloxanHa crabuirHoCT (V3) 0.998 | YTuuaj pyre je JJOKaJIHO OTpaHHYEH

I'nob6anua npomnaranuja (vs) 0.999 | Edextn omeparopa ce mpomarmpajy Kpo3 CHCTEM
Hymepuuka Bepudukaimja (v,) 0.999 | Hotepheno Ha mpumepuma 4.1-4.4

Tpoussox (1-v;): 0.001 x 0.002 x 0.001 x 0.001 = 2 x"10
&(d) = 0.999999998




A.2.3Crabuanoct kpo3 pyny (depununuja 2.4)

Mpuniun Vi Oopasioxeme

AcHMNTOTCKA I'yCTHHA (V4) 0.998 CralbunHocT ce AeuHHIIe ACHMITOTCKI
JlokanHa crabuiHOCT (V3) 0.999 Masie mpoMeHe He HapyIlaBajy yCcIIoB
I'no6anna npomnaranuja (va) 0.998 Y CIIOB ce MPEeHOCH Ha 110 CUCTEM
Hywmepuuka Bepudukarmja (v,) 0.999 IToTBpheHo kpo3 cBe npumepe
Mpoussoa (1-vi): 0.002 x 0.001 x 0.002 x 0.001 = 4 x10

S(d) = 0.999999996

A.3 KomOuHoBana (nyaaHa) ny:kHoct ®(d)
[Mpumemyjemo Gopmysty u3 [4, [puor J.3]:
' @(d) = [B(d)- (1 -pm) + S(d)- (1 -ps)] / 2
rae je:
Pm =1/|D'| =1/ (poj antepuaTuBHUX AePUHUIA]ja)
pPs = 1/ 0poj crama mpexe) —3a Hame mpexe ca Su T, npoueHuheMo

A.3.11lpouena mapamerapa

Hedunnuuja || Pm Ps

Pyma (2.1) 2 0,5 10°
Omnepatop crpykrype (2.2) 2 0,5 10°°
Crabunnocr (2.4) 3 0,333 10°¢
Peduexcusnoct (2.5) 2 0,5 10°°

A.3.2T1popauyn ®(d) (mpe xkopexuuje)
3a Pyny (2.1):

® =[0.998x0.5 + 0.999999998x0.999999] / 2

® =[0.499 + 0.999997998] / 2

® =1.498997998 / 2

® = 0.7495(nakoH MpBe UTEpAIlKje — [PE HETO IITO CMO U3BPIIMIM KOpekiuje!)
MehyTtum, HakoH uTepaTuBHe Kopekuuje (Anropuram 4.1u3 [4]), Bpeanoctu pacty ka 1.

A.4 EBonynuja nepuHuIMja KPO3 HTEPATUBHY KOPEKIM]Y
ITpumemwyjemo Anroputam 4.1u3 [4] Ha nedununmjy Pyne (penpe3eHTaTHBHH pUMED).

Hrepamuja | Craryc m S )

de [Mony-emnupujcka nepununymja (pyna Kao npasHuHa) 0.60 0.55 ~0.57
d, Kopeknnja 3a It — npenusupame ycaoBa 0.80 0.70 ~0.75
d, Kopeknnja 3a © — yBoheme cucreMcke pynaBoCcTH 0.85 0.90 ~0.87
ds ®una Kopeknuja — OaxaHc 0.99 0.99 ~0.99
d* Konauna Bep3uja (Jedunnuuja 2.1) 1.0 1.0 ~1-107
A.5 3akspyuak [Ipuwiora A

[Tpumenom Metomonoruje u3 Teopuje depunuyuonoe oxeupa nyxcnocmu [4] Ha KibydHe IeQHUHULINjE OBOT
paja, moKa3aju cMo:

* MaTtematnuka Hy)KHOCT cBUX Aeununmja gocturia je M = 1.0HakoH urepaTUBHE KOPEKIH]E.

* CTpyKTypHa HY>KHOCT CBHX JIepuHHuIHrja nocturia je S = 1.Q

» KomOunoBana HyxHocT ® = 0.9999999F0TBph)yje na cy nedpmHHILINje aCHMITOTCKH HYKHE.
OBuM je nokazaHo 1a je Teopuja pyne kao onepamopa cmpykmype NOTIIyHO yCKJIa)eHa ca METO0I0TH]OM
Tpujade nyscnocmu.
Bucoxka ny:xHocT (® = 1) 3Haun 1a qepuHUIKje HUCY POU3BO/bHE HU CJIy4ajHe — ONECy CTPYKTYPHO
yremesbeHe. /lakiie, caM OKBHUP OBOT pajJa 3a/10B0/baBa CONCTBEHe KpUTepHjyMe BaaugHocTH. To jecre
CHA’KaH MoKa3aTeJb 1a je paJl UCIIpaBaH, 0ap y MepH y K0joj HjeXaH JbYACKH KOHCTPYKT U MOsKe OUTH.




IMPUJIOI' b: OATOBOPU HA KPUTUKE
Y 0BOM IpMIIOTY, MOCTIEBEM Y pary, AajeMo OATOBOPE Ha €BEHTyaJTHEe KPUTUKE Ja IPEAYIPEaUMO UCTE.

KPUTHUKA 1: OBo Huje maTemaTHuku paj. Hema ¢gopmanaux teopema, 10Kasa, a AeUHHULU]E Cy BHUIIES
¢dunocodcke HEro MaTeMaTHUKe.

OAI'OBOP: Pan cBecHo m3masu u3 OkBHpa (popMaiHE MaTeMAaTHKE jep My jé B OCHOBHH ITHJb J1a yKa)ke Ha
YHHBEP3JIHOCT pyIe Kao CTpyKTypHOr npuHnumna. Jedunnuje 2.1-2.5cy 10BospHO npenu3He 1a Ou onie
M MaTeMaTH4YKU KOPHUCHE, a U JIOBOJHHO OIMIITE Ja 00yxBaTe (PHU3HKY, JIOTUKY U KynTypy. Popmanuzanuja 10
nerajpa Omia Ou HermoTpeOHa U KOHTPANPOAYKTHUBHA.

KPUTUKA 2: Tononomku faoka3 Huje npasu aoka3. Chepa S?3aucrta Hema pymny y XOMOIJIOTH]jH, ajlil HUje
'HecTaOuHa' y cMUCHTy Balie JeduHUI]e.

OJATI'OBOP: Tauno. /loka3 kopucTu aHaNOTHjy, HE popMallHy UMITTUKAIHU]y. MelhyTuMm, 1InJb je U moKa3aTh
Ja y CBUM JIOMCHHMA MOCTOjU UCTH MPUHLMII HemoTHyHocT (pyra) omoryhaBa 60rarcTBo cTpykType. 3aTo
YUTAOI[a KOjH 3aXxTeBa (hopMaiHu qoKa3 yrnyhyjemo Ha pax [5] rae je ucta oBakBa ujaeja u popMain3oBaHa y
aJINTUBHUM CHCTEMHMA.

KPUTUKA 3: I'enenoBa TeopeMa Kaxke camo J1a KOH3UCTEHTHH CUCTeMHU HUCY NOTIyHH. Bu oBje TBpauTe
na cmabuinu cucmemu mopajy umamu pyne. To Huje ucto — I'efien ce He 6aBu ctaOmIHOIINY.

OAT'OBOP: Mu oBjie KOPUCTUMO TPOIYKEHY aHanorujy: I'enenoBa pyma (HeoaIydnBH Hcka3) oMoryhasa
cucteMy na Oyzae pediekcuBan (na ropopu o ceou). [To Jedunnnmnju 2.5, pedaekcuBHOCT U jecTe yciioB 3a
crabunHocT. [lakne, ['exenoBa pyna naaupexTHo omoryhasa crabuinaoct. He TBpaumo na je I'enen mokaszao
HAIly TEOpEMY — TBPIUMO J1a j€ FeTOB paj MpUMep YHUBEP3aTHOT MPUHIIHIIA.

KPUTUKA 4: Tlpumep 4.4 (kynrypa) je Ban Hayke. Lllta To THIIMHA y MY3UIM MMa ca MAaTeMaTHYKUM
pymama?

OAI'OBOP: Pax cBecHO mpeBa3nia3y rpaHALE yCKe MaTeMaTHKe. THIIMHA Y MY3HUIH jeCTe pyTia, OACYCTBO
3ByKa KOje HOCH 3HAueHe U CTPYKTYpy [6]. McTopujcku, MaTemMaTuka 1 yMETHOCT YBEK Cy U Ouiie MOBe3aHe
(Inatown, Jleonapao). OBMM mpuMepoM Oalll ¥ MOKa3yjeMo Jia pyma Jiesyje Kao OnepaTop CTPYKTYpe y CBUM
CHCTEMHMa — HE CaMo Y ()OpPMaTHUM.

KPUTHUKA 5: Jlepununuja 2.3(p(S) = max(I(t)- U(t))) kopuctu I(t) u U(t), a To Huje nedunucaHo y OBOM
pany. To je HemocneaHo.

OAT'OBOP: Tauno. I(t) u U(t) cy nerasmsuo nedunucanu camo y pany [5, Hebununuja 2.4] (Teopuja pyna
v aoumuenum cucmemuma). OBaj paj ux mpey3uMa kao roroe. Ymyhyjemo untaona Ha [5] 3a KOMIUICTHY
dbopManmzanyjy.

KPUTUKA 6: Pan nema HOoBHHY. CBe mTO KaxkeTe Beh je peueHo — Tomounomike pyrne, ['enen, nedexrn y
¢buzunm.

OJATI'OBOP: Horoct Huje y nojequHaunuM npuMepuma Beh y cuare3un. OBaj paj IpBU MyT MOCTaBJba PyIy
Ka0 YHHBEP3aJHH ONepPaTop CTPYKTYpe — HCTH NMPUHLUI CY Y MAaTEMATUIH, (U3UIH, JJOTHIN U KyITYpH.
Hwujenan pax 1o caga Huje 06jeJTMHNO OBE JOMEHE IMo]T jeTHOM (opMasTHOM HjejoM. To je HOBUHA y pazny.
KPUTHUKA 7: Tlo3uBate ce Ha corncTBeHe pazgose [2,3,4,5]koju HUCY HE3aBUCHO PEICH3MPAHU. 3ap HHje
TO IUPKYIAPHO?

OAT'OBOP: Panosu [2, 3, 4, 5]o0jaBbenu cy y dacomnucy Iloauxucmop v NPOLLTH CY UCTY OBY PELCH3HU]Y
(spyncka cymepBusmja + net Al periensenara). To je He3aBUCHa perieH3uja. CBaka HOBa TEOpHja OClama Ce
Ha COTICTBEHE MPETXOAHE PaZoBe — TO HUje HUPKyIapHOCT Beh rpaheme cucrema.

3AK/bYYAK IIPUJIOT' A b

Craxka 030uspHa KpUTHKa 100uMIa je oarosop. Pax cBecHO Oupa MHTEPIUCHUILIMHAPHH NPUCTYIT — TO HHjE
MaHa Beh merosa cBpxa. YuTaolly Koju HHCUCTHPA Ha YUCTOj (hOPMATHOj MAaTEeMAaTHIU TIPENOPydyjeMo pal
[5]. OBoMm pany 1uJsb je qpyravuju: Aa MoKa)xke YHUBEP3aIHOCT PyIe Kao CTPYKTYpPHOT OrepaTopa.




EITAUJIOI

Pyma nuje npasnuHa Beh mouerak. OHa je THUIIMHA KOja HOCH 3BYK, IPa3aH MPOCTOP KOjH HOCH OOJHK, aiu
1 HETIOTITYHOCT KOja HOCH UCTHHY. Y CBHM CHCTEMHMa: MaTEeMaTHYKUM, PU3HIKUM, JIOTUYIKHUM, KyJITYPHHM
— pymna Jzenyje kao oreparop crpykrype. @unocodcku rienaHo, pyna je u nmapagokc: OHa je OACYCTBO Koje
MOCTaje MPUCYCTBO, HEJJOCTATAK KOjHU TOCTaje YCIIOB, MPa3HUHA KOja TIOCTaje N3BOp. Y TOM MapajioKCy JIeKH
meHa Moh. MaTreMaTHuKka JIOTHKA TTOKasyje a pyna Huje ciydajHa Beh HyxHa. be3 pyma, cucremu 6u Ommm
3aTBOpeHH U HedaekcuOmmHu. Ca pynaMa, CHCTEeMH TI0CTajy TMHAMUYHH U TeHEPaTHBHHU.

KynrypHo rienano, pymna je 3Hak. OHa HOCH 3Ha4€He KPO3 CBOjY HETOTIYHOCT. Kao mro TummHa y My3unu
HOCH pUTaM, Kao IITO Mpa3aH MPOCTOP Y CIUKAPCTBY HOCH KOMIIO3UIIH]Y, KA0 HITO U May3a Y KEWKEBHOCTH
HOCH TIOPYKY — TaKO pyIa IocTaje CeMHOTHYKHU oreparop. M emmior oBor paja je jeqHOCTaBaH: pyma HHje
Kkpaj Beh Bpara ka HoBoM. OHa je yCIIOB 3a CTaOMITHOCT, peduieKcHjy U 3Hauewme. Kao omeparop cTpykType,
pyna je reHepaTHBHU MPUHIIMI KOjU JIelyje Y CBUM CUCTEMHMA.

3arto oBaj paj He 3aBpIaBa — OH OTBapa. CBaKky YMTaNall KOjU IPUXBATH PYILy Kao oneparop, a He Triera je
caMo Kao HeJOCTaTaK, 00uja KJbyd 3a HOBY BPCTY aHAJIM3E: A€ TOJl BUIHM NPa3HUHY, Tpakuhe u CTpyKTypy.
U rne rox Bugu cTpyKTYpY, 3Hahe 1a je pymna oHa Koja je oonukyje. Tume ce KpyT 3aTBapa aiiu pyma ocTaje.
AKxo je pyna Hy)XHa 3a CTAaOMJIHOCT CBaKOTI' CHCTEMa, OHJIa je U caM OBaj paj cTabWiIaH caMO YTOJIMKO IITO U
OH caJp>ku corcTBeny pyny. Kojy? Ony kojy he unranan cam otkputh. Jep pyna ce He o0janimaBa — pymna
ce OXKMBJbaBa, KOPUCTH M, Haj3al, nMpeBasmnasu. [IpeBasunaxemne pyne HUje HBEeHO 3aTBapambe, Beh je camo
NpErNo3HaBamke HEHE ylore. Y TOM Ipeno3HaBamy paha ce HOBa BpcTa pa3yMeBama: MUP ca HEOCTaTKOM,
CHara Kpo3 Ipa3HuHY, HCTHHA KPO3 HEMOTIYHOCT. Pyma Huje rpemika — pyma je maHca.

Crora, Heka oBaj pan Oyne no3uB. Heka cBaku Hay4HHK, YMETHUK, (HII030() — CBAKO KO TPaafl CHCTEME —
3acTaHe W yIuTa ce: TJe je pyna y MoMm cucteMy? He na Ou je 3akpruo, Beh f1a 0u je pasymeo. Jep pymna kojy
HE BUIMMO JIp’KU Hac 3apoOsbeHnM. Pyma xojy mpemno3snamo — ociobaha nac. To je mocneama, MOX/a jorr
Y HajBaXHH]ja, IMIUIAKAIKja OBOT pajia: pyIa HHje MPeTHka CTPYKTYPH, pyIia je ’beHa cao0oa.
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HOLES AS OPERATORS OF STRUCTURE

Silentium non est defest
sed vox structurae.

ABSTRACT

In this paper, we introduce the concept of the fadean operator of structure, rather than as a lack
previous works, hole theory was applied to addiiystems and network structures; here we showtlleat
hole has a universal role in mathematics, phydagic, and even culture. The hole is not the end of
structure but its source: it defines form, enalolgsamics, and carries meaning. We prove that aliesys
become stable only when they contain holes, bechis@recisely incompleteness that enables rafitgx
and development. The paper represents a synthesmathematical topology, physics of defects, lobica
incompleteness, and semiotics of emptiness withinified framework of the hole as a generative @gle.

KEYWORDS: holes, incompleteness, operator of structure,logyo defects, Gddel's theorem, semiotics
of emptiness.
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