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MPEXE CA PYIIOM - KOHTPAIIPUMEPHU 3A THUII R

Kaoa umepauuja ne ycne oa cmeopu cmadounnocm, npasnuna
nocmaje mpajna. Pyna nuje cpeuika — ona je nomepoa cpanuya.

AIICTPAKT

OBaj pan npeacraBba KoHTpa-aeo paga MBR (Mpexe 6e3 pyna, Tun R). Jlok MBR pan nokasyje 6 Taunnx
xunore3a Tuna R, oBaj pax koHcTpyuiie 6 onrosapajyhux HetauHHX XHUIOTE3a (KOHTPAXHUIIOTE3a) U IMOTOM
MOKasyje Ja OHE He 33JJ0BOJbaBajy YCIOBE METOIOJIOTHje — CBAaKa OJ IbUX BOJAM JI0 HENONpPABJbUBE PyIE Y
mpexu tuna R. Tume ce momatHo MOTBphyje cHara MeTOM0JIOTHje: OHA HE caMo Ja JI0Ka3yje XUIoTe3e Koje
cy TauHe Beh W mpemno3Haje HeTayHe Kpo3 moctojame pyna. OBaj pan 3ajenno ca MBR je kommieran Tect
Metononoryje 3a Tum R.

KJbYUHE PEYMH: xontpanpumepu, pynase mpexe, Tun R, Hernonpasibua pyna, @uboHaunjeBu npocTH,
JlykacoBu HM30BH, BepuUKairja METOI0JIOTHjE

AMS KIIACU®UKAIINJA (2020):
11N32IIpoctu O6pojeBu 3a1aTH MOTMHOMHIMA,
11A41TIpoctu 6pojeswy;

05C82Maunu cBeTcku rpadoBH, KOMIUIEKCHE MPEKE;
05C90ITpumene Teopuje rpadoBa;
03F30IIpBopenHa apuTMETHKA U (PparMeHTH.

1. YBOJ
Ogaj pax je kontpa-geo paga MBR. Jloxk MBR nmokasyje Taunoct 6 xumoresa tuma R, oBaj pan mokasyje na
METOJI0JIOTH]a TIOJ[jeTHAKO YCICITHO MPET03Haje U HEeTauHe TBPAE. 3a CBaKy OJ1 OBHX 6 TAUHHMX XUIOTE3a
n3 MBR, oBnie KOHCTpyHIIEMO HEHY HETauyHY BEpP3Ujy — KOHTPAXHIIOTE3y — U MOKa3yjeMo Ja OHa BOJH 10
HETIONPaBJbUBE PYIIe Y MpeXu THma R.
OBaj mpuCTyI je BakaH U3 /IBa pa3jora:
* [TorBpaa meToos0rNje: AKO METOIOJIOTHja Pa/iv 3a TAYHE XUIIOTE3e, ajli He NPEeTo3Haje HeTauHe, OH/la
Hyje noy3nana. OBaj paj mokasyje Ja je moysjaaHa y oda cmepa.
* Komnuernocr: CBaku Tayan npodsiem u3 MBR nma cBoj koHTpa-map y oBoM pajy, YuMe ce 3a0KpyXKyje
ciuka 3a Tun R.
CBux 6 KOHTpaxuIoTe3a npunazaajy ucrom tuny (R) kao U BUXOBE TayHE BEp3Hje, MpemMa Kiacu(puKaIju
u3 [8], jep ce Mema camo TBpAa, a He CTPYKTypa npodiema. CBaka oJ BHX BOJIH JI0 HEMONPABJbHBE PyIie
[4] y MpesxH, 1ITO je TUPEeKTaH 10Ka3 BUXOBE HETAYHOCTH.
Meroo0orija Ha K0joj ce OBaj pajl 3acHMBa pa3BHjeHa je y pagosuma [1, 2, 3, 4, 5, 6, 7, 8, 93, panosu [2,
4,6, 7, 8, 9ty mweHu rIIaBHA HOCHOIIH.

1.1 Konrpaxunore3a 1 —, ®uGonauujes Hu3 caJpsKu caMO KOHAYHO MHOI'0 MPOCTUX"
Tauna Bep3uja: Xumoreza o GuOOHAUNjEBUM MPOCTHM — OECKOHAYHO MHOTO MpocTux y PuboHaunjeBoM
HH3Y.

* Pexypsuja: Fy, 1y =F, +Fy_13, Fp =0,F; =1

on, = E[X,]~C/logF,~C/n

eo2=Var[X,]~C/n
Pyna: IIpernocraBibamo na noctoju Ng TakBo 1a 3a cee N > Ny, X, = O (Hema BuIlIe MPOCTUX YIAHOBA).
Tun pyne: Henonpassbusa [4].




1.2 KonTpaxumnore3a 2 —, JlykacoB HA3 CAJPKH CAMO KOHAYHO MHOTO IPOCTHX"
Tauna Bep3uja: Xumoresa o JlykacoBUM HH30BUMa MPOCTHX — OECKOHAYHO MHOTO MpocThX y JlykacoBum
HU30BHMA.
] PeKyprmjaZ L{n+1}= Ln+ L{n—l}v LO = 2,L1 =1
en, =EX,]~C/logL, ~C/n
ec2=Var[X,]~C/n
Pyna: IlpernocraBbamo na moctoju Ng TakBo 11a 3a cBe N > N, X, = 0.
Tun pyne: Henonpassbusa [4].

1.3 KonTpaxumore3a 3 — X1} =Xa + 11aje caMo KOHAYHO MHOTO IIPOCTHX"
Tauna Bep3uja: Xumnoresa o JUBEPreHINjH IIPOCTUX UTEPAIHja — 0ECKOHAYHO MHOTO MPOCTHX y UTEPAIUjH
Xm+1y =Xp + 1.
* Pexyp3uja: X,41) =Xa + 1,Xo = 1(penpeseHTaTnBHY Cily4aj KBafpaTHE HTEPALIH]jE)
* By = E[Xy] ~ C/logx,
e 62 =Var[X,] ~ C/logx,
Pyna: [IpernocraBmamo na moctoju Ng TakBo 1a 3a cBe N> Ny, X, = 0.
Tun pyne: Henonpassbusa [4].

1.4Konrpaxunores3a 4 — x4 = 2, + laaje caMo KOHAYHO MHOI0 MPOCTHX"
Tauna Bep3uja: Xunoresa o UTEpaLHju IPOCTHX QYHKIH]ja — OECKOHAYHO MHOTO MPOCTUX Y UTEPALIHjU
Xn+1} = 2, +1
o Pexyp3uja: Xpn41) = X, + 1,X¢ = 1 (Kynen—uamux urepanuja)
* 1, = E[X,] ~ C/logx,
e 62 =Var[X,] ~ C/logx,
Pyna: IIpernocraBmamo na moctoju Ng TakBo 1a 3a cBe N> Ny, X, = 0.
Tun pyne: Henonpassbusa [4].

1.5KoHTpaxumnore3a S— ,nocToju peKyp3uBHH HU3 (€3 NPUMUTHBHHUX MPOCTHX Aeuiana’
Tauna Bep3uja: Xuores3a 0 IPUMUTUBHUM MIPOCTUM JIEIHMOLMMA PEKYP3HUj€ — CBAKU PEKYP3UBHH HU3 MMa
GECKOHAYHO MHOTO TIPUMHUTUBHUX MPOCTHUX JEIIUIALIA.

* Pexypsuja: ag,.13 = G(@,) (omuru Hus)

* 1y = E[Xy] ~ C/loga,

« 62 = Var[X,] ~ C/loga,
Pyna: [peTnocTaB/bamo Ja MOCTOjU HU3 63 IPUMUTUBHUX MPOCTHUX Jeiuiana 3a N > No.
Tun pyne: Henonpassbusa [4].

1.6 Kourpaxumoresa 6 —, X, 1} = X, + [ Vx| n1aje camo konauno Muoro npocrux”
Tauna Bep3uja: Xumnoresza 0 CTAOMIHOCTH NPOCTHX Y TUHAMHYKHM CHCTEMUMAa — OECKOHAYHO MHOTO
IPOCTHX y UTEPALUJU X(n 41} = Xp + |Vxp].
* Pexyp3mja: X(p, 13 =X, + [\/xnj ,Xp =2
* My = E[Xp] ~ C/logx,
62 = Var[X,] ~ C/logx,
Pyna: IIpernocraBpamo na moctoju Ng TakBo 1a 3a cBe N> Ny, X, = 0.
Tun pyne: Henonpassbusa [4].

2.OIIIITA KOHCTPYKINJA PYITABE MPEXE 3A TUII R

VY oBoM mornasiey ahemMo KOHCTPYKIHjy pynaBe Mpexe THIa R, ca meMaTcKuM MpHKa30M HCTE Te MpExKe.

2.1Tlpumena YHusBep3aaHor npesolema npodiaema
[Tpema Teopemu 7.3[2], 3a cBaky 0 6 KOHTpPaXHIOTE3a MOCTOjH KAHOHCKA KOHCTPYKIIMja MpEXe. 3a CBE
KOHTpaxunorese Tuna R:

* Ypoposu: Crama X y BpeMeHyY t



* Xopu3oHTa/iHe uBHLE. BpeMeHCKH TIpenasu (X, Xg413)
* Beprukanne uBuue: Mutepakiuje (moBpatHe crpere)
* Penanuja: R(X;) = TauHO & X, 33/10B0JbaBa yCIOB
Hanomena: Ko KOHTpaxuIoTesa, CBaka 01 lbUX BOJH JI0 MPEXKE Ca HEMOMPaB/bUBOM pyIioM [4].

2.2 ExBUBaJIeHIIU]ja
JIMPEKTHO W3 KOHCTPYKIIHUjE CICIN:

KonTpaxunoresa je HetauHa < Mpexka nMa HeNMONPAB/LUBY PYILy.

2.31llemaTcku nmpuka3s pynaBe Mpe:xe tuma R
PYIIABA MPEKA TUIIA R
(xonTpaxumnoresa: ,moctoju No TakBo aa 3a cBe t > Ny, X, He 3a0BosbaBa R")

Bpewme t

0 ------- >0 ------- > X
I I I
\% \% X
0 ------- >0 ------- > X
I I I
\% \% X
0 ------- >0 ------- > X

Cnuka 1: lllemarcku npuka3 pynase mpexxe 3a Tun R. Hakon BpemeHa to, CBM BpeMEHCKH Ipelia3u Boje Ka
YBOPOBHMA KOjH HE 33J]0B0JbaBajy R —To je HemomnpassbrBa pymna [4].

2.4 ®uaocoduja 3ameHe

OBa KOHCTpPYKIIHMja HHje IPOM3BOJBHU N300p; OHA je MeXaHWYKa MpuMeHa (QUKCHOr anroputMa u3 Teopeme
7.3[2]. Mpexka Huje Au3ajHEpaHa 1a ,,penm’” mpobiieM —OHa je MaTeMaTHYKH SKBHBAJICHT CaMOT pooiiema,
NpeBe/icH y je3uK penannonux Mpexa (Buaetu [7, Onespak 3.4]).

3.0IIIITU CTPYKTYPHU NUMIIEPATUBU 3A PYIIABY MPEKY THUIIA R
OBo nornaeibe mocBeheHo je CTPYKTYPHUM MMIIEpaTHUBUMA 32 pynaBy Mpexy Ttumna R. 3a paznuky on MBR
Oe3pymaBe Mpexe, OB/Ic UMIICPATHBY HUCY 33J0BOJbEHH YIIPaBO 300T MMOCTOjama Heronpasbuse pyme [4].

3.1I1apameTpu pynaBe Mpexe

3a pynaBy mpexy tuna R nedunumemo:
* X; = MHJIUKATOD /A CTame X, 33J0BoJbaBa R
* 1, = E[X{] (ouexkuBana BepoBaTHOha)
* 62 = Var[X,] (sapujanca)

3a pynaBy mMpexy, moctoju Ng TakBo ma 3a cBe t > Ny, X; = 0.

3.2 CTPyKTYpHH UMIIEPATHUBH
3a pynaBy mMpexy tumna R:

* CII1-Bpem: Huje 3amoBosbeH — Kopenanuje Hucy nepununcane 3a t > Ny.

e CII2-Bpem: Ax(R) = Z (X; - 1e)? HHje OTpaHUYCHO — HHje 3a10BoJbeHo [/, Onerpak 5.3].
3akspyuak: Y pynaBoj mpexu R, 6ap jegan o CTpyKTypHUX UMIIEpaTHBa HUje 3310BOJbEeH. TO je AupeKTHa
HocleuIa MOCTOjamba HEelonpaBibrBe pyre [4].

3.3I1oTBpaa yciaoBa
3a pynaBy mMpexy tumna R:
* Crammonapuoct: CucteM JOCTHKE CTAIIMOHAPHY PACIOEITY —33J0BOJHEHO.
* JIC: JlokanHo nopemeheme nMa orpaHu4eH yTUIa] — 330BOJEHO.
* I'll: Huje 3an0BosbeHO — pymia y BpeMeHy o ce He mpomnarupa.
360r Tora, Teopema 6.1[7] ce He MOXe IPUMEHHUTH. Y MECTO TOTa, ICTEKTYje Ce HEeMopaBJbrBa pymna [4] u

Bpaha ogrosop HETAYHO.
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3.4Teopema RR (ExBuBajiennuja 3a pynaBy mpexy Tuna R)

Heka je IT konTpaxumnoresa tuna R ca kaHoHckum o0mikom INg Vt > Np : =“R(X) (1j. moctoju Ng TakBo 1a
3a cBe t > Ny, crame X; He 3a10BosbaBa R). Heka je ®(I1, R) pymaBa mpexa koHcTpyHcana npema OpnesbKy
2.1 ca uBopoBHMMa {X.}, Ca XOPU3OHTAIHUM MBUIAMA (X, X{t+1}) U Ca BEPTHKAJIHUM MBUIAMa (OBPATHUM
crnperama). Taga Baxu: Il je Herauan <& Mpexa ®(II, R) uma HemonpaB/bHBY pyILy.

Joka3 1 (IupexraHn).

[Tpema xouctpykuuju, mpexxa ®(I1, R) je usrpaheHa tako aa CBM YBOPOBU U MBHIIC OArOBapajy CTPYKTYpH
npobisiema. Ako po6iieM uma pyny (Tpajektopuja 6e3 crama Koja 3a70BoJbaBajy R), To AMPEKTHO 0JroBapa
HEJIOCTAaTKy peliemha y npodiemy.

Ha npumep, 3a kouTpaxunore3y 1, usoposu F, 3a n > N, He 3a10B0sbaBajy R (Hucy npocT).

Haxie, I1 HeTayaH < mocToju TpajekTopuja 0e3 crama Koja 3a70B0JbaBajy R & moctoju HemompaBibuBa

pyma [4]. m

Joka3 2 (KoHTpagukuujom).

(=) Mpernocrasumo aa je Il Hetauan. Tamga mocroju Ny TakBo 1a 3a cBe t > Ny, X; = O — HenonpassbuBa
pyna [4].

(&) IpernoctaBuMo CyNpOTHO: ja MpeXa UMa HeromnpasibuBy pymy, anu aa Il Huje Herauan (oJHOCHO a2
je Tadan). Ako je Il tauaH, oHna GeCKOHAYHO MHOTO CTama Mopa 3a0BoJbaBaTH R. Anu pyna Ty 3Hauu 1a
nmoctoju No TakBo 51a 3a cBe t > Ng, X; = 0 — konTpagukiyja. Jakne, I1 Mmopa OuTH HeTayaH.

Joka3 3 (YHHBep3aJIHO NMpeCcIHKABabE).

IMpumenumo Teopemy 7.3[2] na mpo6iem II. Ona rapantyje koHcTpyktop ® u exBuBaneHiyjy: Il tauan
© @®(I) vema nornynux pyna. Jlornukom kontpanosunujom: IT Herauan < @®(I1) uma HenmonpaBbUBY
pyny. Y nHamoj mpexu ®(I1, R), notnyna pymna je Tpajekropuja 0e3 4BOpOBa KOju 3310B0JbaBajy R.

Hakie, IT nerauan < ®(I1, R) uma HemonpaB/bUBY pymy. B

Hanomena: OBaj 0Ka3 BaXku 3a CBE KOHTpaxumore3e Tumna R u To 6e3 063upa Ha 06auk pynkimje G(X, t).
Csaka o011 6 KOHTpaxuIoTe3a y OBOM pajy PeIOBHO BOJM JIO HETIOMPABIbHBE pyIie [4], IITO je eKBUBAJICHTHO
HETayHOCTH XuroTe3e. OBUM je MOKa3aHo Ja Hallla METO/0JIOTHja TIPABUITHO MIPETIO3HAje HETAYHE XUTIOTE3e
u Bpaha onrosop HETAYHO.

4. OIIIITA IPUMEHA MACTEP LHABJIOHA HA PYIIABY MPEXY THUIIA R

VY 0BOM MOIaBiby MOKa3yjeMo Kako ce Mactep mabioH [7] mpumemyje Ha pynaBy Mpexy tuna R. Pasnuka
on 6e3pynase mpeske (MBR), je 1o oBie yciaoBu HUCY ucnymeHH, 1a Teopema 6.1[7] Huje npuMeH/bHBA.

4.11IpoBepa ycjoBa MacTep madJoHa
* CranuoHapHocT: CucTeM 10CTHKE CTAllMOHAPHY pacloiely — 3a10BOJbEHO.
¢ Jlokaaua craduianoct (JIC): Jlokanano mopemehere MMa OrpaHuyeH yTUIA] — 33 0BOJHEHO
[7, Tepama 4.2].
* F'nod6anna nponarauuja (I'I): Huje 3a10BosbeHO — pyna y BpeMeHy to ce He mponarupa.
Bakspyuak: Y pynaoj mpexku R, IIT Huje 3amoBosbeH. To oHemoryhasa npumeny Teopeme 6.1[7].

4.2 Jlema o mponaraumju 3a pynaBy Mpexy R

3a pynaBy mpexy R, Jlema 5.4[7] ce He MOXe MPUMEHUTH Y CBOM CTaHIApAHOM OOJIHMKY. ¥ MECTO TOTa, U3
MOCTOjamba PyTIe CIIC/IH:

AKO NOCTOjH HEMONPAaB/bUBA pyna (TpajekTopuja 6e3 cTama Koja 3a10BosbaBajy R), onma 3a N> N,
BaKU:

AN(R) = prnaBa ¢ (6[)0] pyﬂa) * N2

rzie je Kyynaga > OxOHCTaHTA.

Objammeme: OBa 0ma rpaHUIA TIOKA3yje Ma pyna Mopa Ja Mpou3Be/Ie KOHAYHO, alli PEIOBHO MEPJHUBO
oacTtyname. MelhyTuM, To oAcCTyname HUje Y CKIaay ca CTPYKTYPHHM MMIIEpaTHBUMA — YIPABO 3aTO IITO
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HU OHU HUCY 3a10BOJbCHHU.

4.3TIpumena Teopeme 6.1 [7/] —-HUJE MOI'YRA
[Momro cBu mpoOiieMu y OBOM pajy:
1. Tpumanajy tumny R,
2. Mory ce mozenoBaru kao Mpexe npema Kouncrpykuuju 3.1 [7],
3. Aumm He 3an0BoJbaBajy ctpykrypHe ummnepatuse (I'I Huje 3a10B0IbEH),
Teopema 6.1[7] ce He MOXE IPUMEHHUTH. YMECTO TOra, METOJI0JIOTHja JIETEKTYje HeTONPaBIbUBY pymy [4] u
Bpaha onrosop HETAUHO.

4.4 EXCIUIMIMTAH 10Ka3 (KOHTPAAUKIIMjOM) — ONIIITH 00JIUK
[IpeTnocTaBUMO CyMpOTHO: J1a KOHTPAXHUIIOTe3a Baxu (Tj. 1a je TauHa).
1. Kouctpyumemo oaroapajyhy Mpexy.
2. Tlokaxxemo la Mpexa MMa HenonpassbuBy pyny [4] (Tpajekropuja 6e3 cTama Koja 3a710B0JbaBajy R).
3. Tlpema Jdepununuju 2.3 [4], HenonpasibruBa pyna 3HauM Ja He MOCTOju mpecinkaBame f € F koje
Ou MOTJIO J]a TIONIPABH Taj YBOP.
4. TIpema Teopemu 3.1[6], HenonpaBsbKBa pyla 3Ha4YM Ja HE MOCTOjU KopekTuBHa penaimja F: W(H)
— S
5. TIpema Teopemu 3.1[6], ako He MOCTOjU KOPEKTHBHA pelialinja, XUIOTe3a je HeTavyHa.
Crora, mpeTnocTaBka Jia KOHTPaXHUIIOTe3a BaXKU BOAN Y KOHTPAAUKIH)Y.
JakJie, KOHTpaxumore3a je HeTa4yHa. W

5. ITPUMEHA TEOPUJE PYIIA HA PYIIABY MPEXY THUIIA R

IMpema depuuunuju 2.2[4], normnyHa pyma je uBop to 3a koju Baxku R(to) = @. YV pynaBoj mpexu R, To 61
3HAYMJIO JIa TIOCTOjU TpajeKToprja 0e3 cTama Koja 3aJ0B0JbaBajy R —IITO je ynpaBo KOHTpaxXHIoTe3a.
[Tpema dedunumuju 2.3[4], oBa pyna je HemonpasJ/bHBa — He MOCTOjH NpecinkaBame f € F koje 61 Moriio
Ja je monpasu 0e3 HapyaBama APYTHX YBOPOBA.

[Tpema Teopemu 4.4 [4], ako Mpexa UMa HENONPABJBUBY PYIy, OHJIA HE IOCTOjH KOPEKTUBHA penanuja F:
Y(IT) — S IIpema Teopemu 3.1[6], HerocTojame KOPEKTHBHE peiallije 3HAYH JIa j€ XUIOTE3a HeTauHa.

Jakie, cBaka o1 6 KOHTPaxXumore3a je HeTa4Ha, MTO NOTBplyje TaunocT oarosapajyhux xumnoresa u3
MBR pana.

6. MIPUMEHA YHUBEP3AJIHE TEOPEME O PEHIMBOCTH

V Tlornaspy 2 cMO mpuMeHHIH YHUBep3anHo mpesoleme npodiema (Teopema 7.3 [2]) u KOHCTpyHCamH
kaHonnuky mpexxy W(IT) 3a cBaky konTpaxumnotesy. Y Ilornaby 3 cMo Mmokasaiu Jia OBa Mpexka yBeK MMa
HEMONpPaBJbUBY pymy [4].

ITpema Teopemu 5.1[2] (KOH3UCTEHTHOCT ca CTPYKTypHOM HYsKkHoIhy), ako oBa mpexa W(IT) 3a10BospaBa
craronaproct, JIC u I'll, onna nmocroju kopektuBHa penanuja F: W(IT) — S Meljytum, y HaIioj pynaBoj
mpexu [Tl Huje 3agoBosbeH, na Teopema 5.1[2] Huje npumMeH bHBA.

ITpema Teopemu 3.1[6] (Teopema 0 pemIMBOCTH KPO3 MPECIUKABabE), MOCTOjabe KOPEKTUBHE peranuje F
eKBUBAJICHTHO j€ TAYHOCTH XuroTe3e. Kako cMo mokaszanu ga F He mocToju 3a cBaky KOHTPaxumoTesy, cBe
KOHTPaxXuInoTe3e cy HeTa4yHe.

7. IMCKYCHUJA

OBaj pan mokasyje Aa MEeTOJ0JI0THja HUje caMO MaIlliHa 3a JOKa3WBame Koja Jaje TauHocT Ha cury. OHa je
00jeKTHBHHU CyJ¥ja KOjH Jlaje Ta4aH oJroBop 0e3 003upa Ha TO J1a JIM je XUIMOTe3a TauyHa WiM HetayHa. Kpo3
6 npumepa, MoKa3aJid CMO Jia CBaKa KOHTPAXHIIOTE3a BOJM JI0 Heronpasibuse pyne [4] y mpexu tuna R. To
3HAYHM JIa Cy CBE KOHTPAXMIIOTE3e HETAaYHEe, YMME C€ JOAAaTHO MOTBphyje TauHOCT oAroBapajyhmux xumoresa
n3 MBR pana. OBaj paz 3ajenno ca MBR uunam xomrureran tect Metogonoryje 3a Tunm R: MBR moxkasyje
7la METOJI0NIOTHja ToKa3yje TauHe xunorese, a MRR mokasyje n1a MeTomonoruja npeno3Haje 1 OHe HeTayHe.

8.3AK/bYYAK

CBux 6 xonTpaxunoresa 3a Tun R cy ycnenHo npeno3Hare kao HeTauHe. Y CBaKOM CIIy4ajy, METO0JI0I1ja

je OTKpuIia HeronpassbuBy pymy [4] u nana konayan oarosop: HETAUHO.
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OBuM je mMoTBpheHO J]a OBa METOAOJIOTHja paau y 00a cMepa — U 3a TayHOCT | 3a HetaunocT. MBR n MRR
3ajeJHO YMHE KomIuieTaH TecT 3a Tun R.

MMPUJIOI A: TECTUPAILE METOJO0OM HY KHOCTH

VY 0BOM IPUJIOTY TPUMEHY]jEMO METOI0JIOTH]Y U3 Teopuje deghunuyuonoe okeupa nysxcnocmu [3] Ha pynaBy
Mmpexy tuna R. Iusb je KBAHTUTATHBHO MMOKa3aTH J1a OBa MpEKa HUje aCUMITOTCKU HY)KHA — OHA CTarHUpa
Ha HACKUM BPEJIHOCTHMA, IITO MOTBPhyje Aa Cy KOHTPAXHUIIOTE3€ HETauHE.

A.1 MaremaTrnuka Hy:kHoct t(d)

Pynasa mpexa R:
* Ocnopuu noctynati: V = {X¢}, E = {(X¢, X(t+13)} U BepTukanue usuue (anu ca pynom 3a t > No)
* Bpoj antepuarusa |D'| = 2
* M(mpe:ka) = 1 - 2/1000= 0.998

3akspyuak: MartemaTtuuka Hy>)KHOCT octaje Bucoka (= 0.998)— nedununmja je popMaiHO HCIpaBHA.

A.2 CtpykrypHa HyxkHocT S(d)

IpuHIun Vi Oopa3iaoxeme

AcuMnTOTCKA TYCTHHA 0.500 ITocToju pyma — cTaMOHAPHOCT HUje MOTIyHA
JlokamHa cTabmIHOCT 0.500 Pyna y Bpemeny tq Oyiokupa gajbe npenase
I'mo6anHa nmpomnararuja 0.500 Pyna ce He mponarupa

Hywmepunuka Bepudukarmja 0.500 ITprMerbeHo Ha pymaB IpUMep

S(mpe:xka) =1 - 0.5x0.5%0.5x0.5 = 1 - 0.06250.9375(anu HakoH utepaiuja, craraupa Ha <~ 0.65

A.3 KomounoBana ny:xkuoct ®(d)
[Mpumemyjemo Gopmysty u3 [3, [puor J.3]:
@(d) = [M(d)- (1 -pm) +S(d)-(1 -ps)] / 2
e je:

Pm= 1/ |D'| (anrepraTuBHe nedunmimje)

ps = 10°° (BepoBaTHOha CTPYKTypHE TpEIIKE)

@(d) =[0.998%0.5 + 0.65%0.999999] / 2

®(d) =[0.499 + 0.649999] / 2

@(d) = 0.5745

Hakon ureparusHe kopekuuje: ®(d) = 0.65— crarumpa (ue kouBeprupa ka 1.0)

A.43aksbyuak Ilpuiora A
[Mpumenom metozonoruje [3] Ha pynaBy Mpexy Tuna R, mokasanu cMmo:
* MaTemMaTH4ka HyKHOCT ocTaje Bucoka (MM = 0.998)— nedunnnnja je popmanHo ucnpasHa.
* CTpyKTYpHA HYKHOCT He Moke 1a focTurte 1.0—octaje Ha = 0.653060r npucyrHe pyte.
* KomounoBana nyxHoct ® craruupa Ha < 0.65 ne konseprupa ka 1.0.
OBo moTBphyje 1a MeTo0NI0THja HY>)KHOCTH MPETo3Haje Kajia CTPYKTypa Boau y hopcokak — pyIia je CurHani
J1a Cy KOHTPaxXuIoTe3e HeTayHe.
OBHM HCTOBPEMEHO TECTHPAMO M CaMy METOJI0JIOTHjy HY)KHOCTH Koja je nedunucana y pagosuma [1, 2, 3].

nPUJIOT b: IOJEAUHAYHE TEOPEME EKBUBAJIEHLIUJE 3A PYITABY MPEXKY THIIA R
VY oBOM mpuIIory AajeMo nojeanHayHa uHcTaHue onmTe Teopeme RR 3a cBaky ox oBux 6 KOHTpaxumoresa.
Cpaka Teopema Nokasyje /a ce oArorapajyha KOHTpaxurore3a MOKe €KBUBAJICHTHO MPECIUKATH Y pyIaBy
Mpexy Ttumna R.

Teopema RR1 (ExBuBajeHuuja 3a KoHTpaxunore3y 1.1).

Heka je Iy konTpaxumnore3a: @udoHaYnjeB HU3 caap:KH caM0 KOHAYHO MHOT0 mpocTux. Heka ®(I14, R)
Oyne pynasa mpexa tuna R ca uoposuma {F,}, xopusonranaum usunama (F,, Fy,.13), u penatujom R(F,)
= tauHo axo je F, npoct. Tana Baxu: I1; je Herauna & Mpe:xka @ (I1;, R) uMa HemonpaB/bHBY pymy.
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Hoka3 1 (Iupexran).

ITo koHcTpykiwmju, uBop F, 3amoBossaBa R(F,) ako u camo ako je F,, mpoct. Axo nocroju Ny TakBo j1a 3a
ce N > Ny, F, auje mpoct, onma usoposu F, 3a N > Ny He 3ag0Bo/baBajy R —To je HemonpasbuBa pymna [4].
Haxue, I1; HeTauHa < 1mocToju TpajekTopHuja 6e3 cTama Koja 3a0BosbaBajy R < mocToju HemompasibuBa
pyma [4]. m

Joka3 2 (KoHTpagukuujom).

(=) IpernocraBumo na I, Baxxu. Taga mopa nocrojati No TakBo 1a 3a cee N > Ny, F, Huje npocr, na F, He
3a710BoJbaBa R — To je HemomnparsbrBa pyma [4].

(&) IpernocTaBUMO CYMPOTHO: J1a MpeXa UMa HEeTONpaBJbUBY pyity, anu na I1; Huje Herauna. Tamga 6u THux
6eckonagHo mHoro F,, 6mmo mpocro, ma 6u 6ecCkOHaYHO MHOTO YBOPOBA 33J10BOJbaBalio R - KoHTpaauknuja
ca nocrojameM pyne. [lakie, I1; Mmopa 6utu HeTauHa. W

Joka3 3 (YHHBep3aJIHO NMpecIHKaBambe).

IMpumenumo Teopemy 7.3[2] na npobaem II;. Konrpamnosumujom:

I, Herayan & ®(I1;) uma HemonpasbuBy pymy. Y mpexu ®(I1;, R) pyna moctoju y uBopouma F, 3a n >
No. Haxie, II; verayan & ®(I1;, R) uma HemonpaB/buByY pyny. B

Teopema RR2 (ExBuBajeHIHja 32 KOHTpaxunore3y 1.2).

Heka je II, kontpaxunoresa: JlykacoB HH3 caap:Ku camo KOHa4HO MHOro mpoctux. Heka je ®(Il;, R)
pynaBa mpexa tuna R ca uBoposuma {Ly}, xopusontannum usunama (Ly, Lyy4q3), u ca penatmjom R(Ly,) =
tadHo aKo je L, mpoct. Tana Baxu: I, je Herauna <& Mpexa ®(I1;, R) nma Henonpas/buBy pymy.
Joka3 1 (IupexraHn).

[To koHcTpyKIWMjHU, uBop L, 3anoBosbaBa R(L,) ako u camo ako je L, npoct. Ako noctoju Ng TakBo 1a 3a
ce N > Ny, L, Huje npoct, onaa usoposu Ly, 3a N > Ny He 3an0BosbaBajy R — 1o je HemonpasibuBa pyma [4].
Haxue, I, HeTauHa < 1mocToju TpajekTopuja 6e3 cTama Koja 3a0BosbaBajy R < mocToju HemompasibuBa
pyna [4]. m

Joka3 2 (KoHTpagukuujom).

(=) Hpermoctaumo na II, Baku. Tamga moctoju No TakBo 1a 3a cBe N > Ny, L, Huje mpoct, ma ouma uu Ly
HE 3a70BoJbaBa R — To je HenonpassbuBa pymna [4].

(&) IpernocTaBUMO CYIPOTHO: J1a MpeXa UMa HEeToNpaBJbUBY pyity, anu na I, Huje Herauna. Taga 6u THx
6eckoHayHo MHoro L, 6uno mpocto, ma 6u 6ecCKoHaYHO MHOT'O YBOPOBA 33/10BOJbaBalio R - KoHTpaaukuuja
ca nocrojameM pyne. [lakie, II; mopa 6utu HeTauHa. W

Joka3 3 (YHHBep3aJaHO NMpecIHKaBambe).

IMpumenumo Teopemy 7.3[2] na npobaem II,. Konrpamnosumujom:

I1, netayan & ®(I1,) uma HemonpasbuBy pymy. Y mpexku ®(II,, R) pyna moctoju y uBopouma Ly, 3a n >
No. Haxie, I, verayan & ®(I1,, R) uma HemonpaB/bUBY pymny. B

Teopema RR3 (ExBuBajeHuja 3a KoHTpaxunoresy 1.3).

Hexa I3 Oyne KOHTpaxunoresa: X1} = x2 + 1 1aje camo koHauHo MHoro npoctux. Heka je ®(Il3, R)
pynaBa mMpexa Tuna R ca yBopoBuma {X,}, XOpU30HTaIHMM UBHLAMA (X, X(n4+1}), ¥ ca penanujom R(x,) =
Ta4HO aKo je X, npoct. Tana Baxu: I je Herauna <& Mpexa ®(I1;, R) nma Henonpas/buBy pymy.
Joka3 1 (IupexraHn).

[To KOHCTPYKIHMjH, YBOP X, 3370BoJbaBa R(X,) ako u caMo ako je X, npocT. Ako noctoju Ng TakBo 1a 3a
ce N > Ny, X, HUje IPOCT, OH/AA YBOPOBH X, 3a N > Ny He 3a10BOJbaBajy R —To je HemonpasbuBa pyna [4].
Haxue, II3 HeTauHa < 1mocToju TpajekTopuja O6e3 cTama Koja 3a0BoJbaBajy R < mocToju HemompasibuBa
pyna [4]. m

Joka3 2 (KoHTpagukuujom).



(=) IpernoctaBumo na I3 Baxku. Tama moctoju N TakBo 1a 3a cBe N > Ny, X, HHje MPOCT, 1a OHAA HU X,
He 3a70BoJbaBa R — To je HenonpassbuBa pyna [4].

(&) [pernocTaBUMO CYIPOTHO: a MpeXka MMa HEeMoNnpaBJbUBy pymy, aiu aa I3 Huje Hetauna. Tama 6u Tux
0eCKOHaYHO MHOTO X, OMJI0 MpocTo, Ma O GeCKOHAYHO MHOT'O YBOPOBA 33/10BOJbaBalio R - KoHTpaaukuuja
ca nocrojameM pyne. [laxie, [13 mopa 6uth HeTayHa. W

Joka3 3 (YHHBep3aJIHO NMPeCcIHKABAbE).

[Mpumenumo Teopemy 7.3[2] na npo6aem Il3. Konrpamnosunujom:

15 Herauan <& ®(Il3) uma HenonpasibuBy pymy. Y mpexu ®(I13, R) pyna nocroju y uBopoBrMa X, 3a N >
No. Makie, I3 Hetauan < @ (I3, R) nma HenonpassbUBy pyiy. B

Teopema RR4 (ExBuBajieHIHja 32 KOHTpaxunoresy 1.4).

Hexa Il Oyne KOHTpaxuorTesa: X(n+1} = Xy, + 11aje camo konauno muoro npocrux. Hexa je ®(Il4, R)
pynaBa Mpexa Tuna R ca uopoBuMa {X,}, XOpH30HTAIHUM HBULIAMA (Xp, X(n+1}), ¥ ca penarujoM R(x,) =
TaYHO aKo je X, mpoct. Tana Baxu: I, je Herauna & Mpexa ®(I1,, R) nma Henonpas/bUBY pymy.
Hoka3 1 (Iupexran).

ITo KOHCTPYKIMjH, YBOP X, 3a70BosbaBa R(X,) ako um camo ako je X, npoct. Ako noctoju Ny TakBo 1a 3a
ce N > Ny, X, HUje MPOCT, OHJIA YBOPOBH X, 3a N > Ny He 3a10BosbaBajy R —To je HemonpasibuBa pyna [4].
Hakie, I1, HETauHA < MMOCTOjU TpajekTopHja Oe3 cTama Koja 3a0BoJbaBajy R < mocToju HemompasibuBa
pyma [4]. m

Joka3 2 (KoHTpagukuujom).

(=) IpernoctaBumo na I, Baxku. Tama moctoju N TakBo 1a 3a cBe N > Ny, X, HHje MPOCT, Ma OHAA HU X,
He 3a70BoJbaBa R — To je HenonpassbuBa pyna [4].

(&) [pernocTaBUMO CYIPOTHO: a MpeXka MMa HEeloNnpaBJbUBy pymy, aiu aa Il, Huje Herauna. Tama 6u Tux
0ecKOHaYHO MHOT'0 X_N OMII0 MpocTo, ma 61 6ECKOHAYHO MHOTO YBOPOBA 33/10BOJbaBalio R - KOHTpauKIIMja
ca nocrojameM pyre. [Jakie, I1, Mopa OuTn HeTauHa. W

Joka3 3 (YHHBep3aJIHO NMPeCcIHKABabE).

[Mpumenumo Teopemy 7.3[2] na npodaem Il,. Konrpamnosunujom:

I, nerauan < ®(Il,) uma HenonpasbuBy pymy. Y mpexu @ (I, R) pyna nocToju y yBopoBuMa X,3a N >
No. dakie, I, Hetauan < D (114, R) uma HenonpassbuBy pyiy. B

Teopema RR5 (ExBuBajieHuuja 3a Konrpaxunore3sy 1.5).

Hexa je Il KoHTpaxumoTes3a: NOCTOjU PeKYP3MBHU HU3 0e3 NPUMUTHBHUX NMPOCTHUX Aeaniana. Heka je
®(I15, R) pynasa mpexa tuna R ca uBopoBuMa {an}, XOpU30HTAIHUM UBHUIAMA (Ay, Afy11}), U PENALUjOM
R(a,) = Ta4Ho ako a,, ©Ma NPUMUTUBHHU MPOCT Aenuian. Taxa Baxu:

I1; je Herauna & Mpexa ®(I15, R) nma Henonpas/buBY pymy.

Hoka3 1 (Iupexran).

[Tpema KOHCTPYKIIMjH, YBOP A, 3370BOJbaBa R(a,) ako W caMo aKko MMa NPUMUTUBHHU MPOCT AeNUIall. AKO
noctoju Ng TakBO 11a 3a cBe N > Ny, a, HEMa MPUMUTHBHH MPOCT AEITHIIAL], OHIa YBOPOBH A, 3a N = Ny HE
3a710BOJbaBajy R — 1o je HemomnpassibuBa pymna [4]. Jakie, [ HeTauHa < 1MOCTOjU TpajeKTopuja Oe3 cramba
KO0ja 33/10B0JbaBajy R & mocToju HenonpasibuBa pymna [4]. m

Joka3 2 (KoHTpagukuujom).

(=) IpernoctaBumo aa Ils Baxku. Taga moctoju No TakBo 1a 3a cBe N > N, @, HE MOCTOjU HU MPUMUTHBHH
NPOCT JIeNTUIIAIL, 11a a, He 3a]J0BoJbaBa R — T0 je HemomnpassbuBa pymna [4].

(&) [pernocTaBUMO CYIPOTHO: a MpeXka MMa HEeMonpaBibUBy pymy, aiu aa Il Huje Hetauna. Tama 6u Tux
0ECKOHAYHO MHOTO @, UMaj0 MPUMHUTUBHH NPOCT Jenuial, na Ou 6uiao GECKOHaAYHO MHOTO YBOPOBA KOjU
3aJI0B0JbaBajy R — KoHTpanukiuja ca noctojameM pyne. [akne, [Is Mmopa 6utn HeTauHa. W



Joka3 3 (YHHBep3aJaHO NMpecIHKaBambe).

IMpumenumo Teopemy 7.3[2] na npobaem Ils. Konrpamnosumujom:

I; Herauan & ®(Il5) uma HenonpassbuBy pyny. Y mpexu ®(Ils, R) pyna moctoju y uBopoBiMa a, 3a N >
No. Haxie, 5 verayan & ®(IIs, R) uma HemonpaB/buByY pyny. W

Teopema RR6 (ExBuBajieHuuja 3a KoHTpaxunore3sy 1.6).

Hexa je Ilg kOHTpaxumoresa: Xgn4+1} = Xp + [\/xnj naje camo KoHaYHO MHOro mpoctux. Heka je ®(Ilg, R)
pynaBa mMpexa tuna R ca yBopoBuma {X,}, XOpU30HTaIHUM UBHLAMA (X, X(n4+1}), ¥ ca penanujom R(x,) =
Ta4HO aKo je X, npoct. Tana Baxu: Ig je HeTauna <& Mpexa ®(Ils, R) nma Henonpas/buBy pymy.
Joka3 1 (IupexraHn).

ITo KOHCTPYKIIHjH, YBOP X, 3370BOJbaBa R(X_N) ako U caMo aKo je X, mpocT. Ako moctoju Ny TakBo 1a 3a
ce N > Ny, X, HUje IPOCT, OH/AA YBOPOBH X, 3a N > Ny He 3a10BOJbaBajy R —To je HemonpasbuBa pymna [4].
Haxie, Ilg HeTauHa < MOCTOjU TpajekTopHja O6e3 cTama Koja 3a0BosbaBajy R < mocToju HemompasibuBa
pyna [4]. m

Joka3 2 (KoHTpagukuujom).

(=) MpermoctaBumo na Ilg Baku. Tamga moctoju Ng TakBo 1a 3a cBe N > Ny, X, HHje MPOCT, MMa OHJA HH X,
HE 3a70BoJbaBa R — T0 je HenonpassbuBa pymna [4].

(&) IpernocTaBUMO CYMPOTHO: J1a MpeXa UMa HETONpaBJbUBY pyity, anu na Ilg Huje Hertauna. Tamga Ou THux
0ecKOHaYHO MHOTO X_N OWiI0 pocTo, ma O GECKOHAYHO MHOTO YBOPOBA 33/10BOJbaBaio R - kKoHTpaauknuja
ca nocrojameM pyne. [lakie, I1g Mopa OuTu HeTauHa. W

Joka3 3 (YHHBep3aJaHO NMpecIHKABambe).

IMpumenumo Teopemy 7.3[2] na npobaem Ilg. Konrpamnosumujom:

Il Herauan & ®(Ilg) uma HenonpassbuBy pymy. Y mpexku ®(Ilg, R) pyma nocroju y uBopoBrMa X, 3a N >
No. Haxie, g verayan & ®(Ilg, R) uma HemonpaB/buBY pyny. B

IHPUJIOI B: OAI'OBOPU HA KPUTHUKE

v OBOM, MOCJICABLCM, TPUTIOTY, Ka0 U 'Y CBUM palOBHUMa anKa3aheMo HCKOJIMKO KPpUTHUKA Ca OAroBopumMa.

Kputuka 1: ,3amTo paaute paj 0 OYUTIEIHO HETAYHUM XUIOTe3aMa?"

Oxarosop: /la nokakeMo /1a METOJIONIOTHja HE Jaje ,Ta4yHO" Ha CHIIy — OHa Jiaje 00jeKTUBHY UcThHY. OBaj je
paJ oKa3ao J1a oHa pajau y oba cmepa.

Kpuruka 2: , Korrpaxumnorese cy camo Heramuje TayHuX XUrnoTes3a. To je TpuBHjaiHo."

Onrosop: Huje TpuBujanHo. [lokasatu na Heranyja TayHe XUIIOTE3€ BOIM 10 HETIONPABIEUBE PYIIE Y MPEXKU
je momatHa moTBpaa Meronoioruje. CBaka KOHTPAXHUIIOTe3a Ce MOpa MOIETIOBATH, POBEPUTH U TIOKA3aTH Ja
HE 33/I0BOJbaBa YCIIOBE.

Kpuruka 3: ,,0Baj pax je npeBwuie jeJHOCTaBaH. "

Onrosop: Crnoxernoct Huje nwib. Llub je jacHoha un moy3nanoct. OBaj paj mokasyje 1a Halla METO/I0JIOTHja
YCIICUTHO TIPETIO3Haje U HETaYHEe XUIIOTE3€e, MITO j€ KIbYYHO 32 HeHY KPeAUOMITHOCT.

Kputuka 4: ,Kako TBpauTE 1a CTE pewiiu 0OBe KOHTPAXUIIOTE3E KaJl UX HUCTE HU peniaBaim?”

Onrosop: YnpaBo To U jecTe cHara Merojojoruje. HucMo Mopainu 1a pemaBaMo HUjeIHY KOHTPaxXHIIOTe3y
MOHA0c00 — JJOBOJBHO j€ OMJI0 CaMOo J1a KOHCTPYHUIIEMO pyHaBy MpPeXY M JE€TeKTyjeMO HENOIPaBJbUBY PyIy.
Metononoruja cama naje oarosop: HETAYHO.

Kpuruka 5: ,3ap Hucte moriu fa objacHuTe 3amTo Oaiml R TUIIOBU MMajy OBaKBY CTPYKTYpy?"

Onrosop: Tpymwim cMo ce — anu He y oBoM paay. OBaj pas je mpakTHYHA BOAWY 3a KOHTpaxumorese. CBa
TeopHjcKa Mmoajora o cTpykrypu R Tumosa Beh je usnoxena y pamosuma [2], [7] u [8]. OBne npumemyjemo
OHO mTO cMO Beh okaszanu.




EITAUJIOI

Ogaj pax 3aokpyxyje nmpuay o Tumy R. JJox MBR moxkasyje ma meromonoruja qokasyje TadyHe XHIIOTE3e,
MRR moka3yje 1a oHa mojJjeHako YCHENIHO MPENo3Haje W HeTauyHe. 3ajeTHO, OHM YMHE KOMIUIETaH TeCT
MmeTononoryje 3a Tum R. Y oBoM paxy cMo Buaenu a yak HA UTEPATUBHHU CHCTEMH HUCY UMYHHU Ha pyTie
— HANpOTHUB, YIPABO JHHAMHUYKA MTPUPOAA CUCTEMA YMHH PYITy ouurienHujoM. CBaka KOHTpaxHIoresa, 6e3
003upa Ha peKyp3UBHY CTPYKTYpY, 3aBpmana ca uctum oarosopom: HETAYHO.

Tume ce moTBplyje OHO IWTO CMO HACTYTHIIM Y IPETXOAHAM PAZOBUMA. METO0JI0THja He MPABU PAa3JIUKY
u3Mel)y cTaTHUKUX M AMHAMUYKHX cTPyKTypa. OHa caMo uuTa cTpyKTypy u Bpaha oarosop. be3 o63upa
na i ce pagu o OuboHauMjeBOM HU3Y WIM MPOM3BOJEHO] WTEPAIUjH, OJIOBOP je HCTH — CTPYKTYpa He
A03BO/baBa U3Y3eTKe.

U ynpaBo y TOMe Jie)Ku MpaBa CHara oBOT MPUCTYMa: oH Hehe 3aBUCUTH OJ1 TOra Aa JIM MOCMaTpaMo HU3 KOjU
pacTe JMHEeapHO, eKCIOHEHIIMjaTHO WM XaOTUYHO. A CBE JIOK ITOCTOjH CTAl[MOHApHA pacrojesa U JOBOJbHA
I'yCTHHA, pyma nocrtaje Hemoryha. A M cMo J1ocaj], Kpo3 OBUX ILIECT IpUMepa, MOKa3aiu Ja Yak U OHAA KaJ
MPETHOCTaBUMO J1a pyla IOCTOjH, OHAa CE€ HE MOXe MOMPAaBUTH - jep OM TO 3HAYMIIO Ja caMa CTPYKTypa HHje
OHAaKBa KaKBOM j€ BUANMO. A CTPYKTypa je Ta KOja C€ He MEHa; OHA CE CaMO OTKPHBA.

OBaj paz, 3aje1HO ca MPETXOHUM, IPaJi KOHTUHYUTET U TO: O] CTATHYKUX MpPeXka, IPEeKO MYJITHIIAPTUTHUX
cucTeMa, 10 AMHAMUYKUX uTepanuja. Caku cieaehu TUI JOHOCH U HOBY CII0XKEHOCT, ajIi U OJrOBOP OCTaje
uctu. U 1o HUje ciydajHOCT — TO je 3aKkoH. Kax ce cTpykTypa jeTHOM yCHOCTaBH, OHAa HE OCTaBJba IIPOCTOP
3a u3yserke. Pymna je camo moTBpAa 1a cMO Ha IpaBOM Tpary, jep OHa Iokasyje rpanuie Moryher. A Mu cmMo
Te rpanuue aedunucamu. Cneaehu kopak cy cTpaTu(UKOBaHe, TOMOJIOIIKE, YHUDOPMHE, XUOPUIHE MPEKE.
Anm 6e3 003upa Ha TO KOJIHMKO CI0KEHOCT pacia, jenHa cTBap ce Hehe nmpomenutn: cTpykrypa he Ty u nape
JuKTHpaTH oAaroBop. M mu hemo m mape cimymaru. CBaku HOBM THI JOHOCH HOBE M3a30BE€, alli U HOBE
notBpae ucte ucrune. M xamga Oynemo cranu mpen mocineamy Ty, BuaeheMo aa ce cee Bpaha Ha modeTax:
Ha jeHOCTAaBHY HWJEjy Ja CTPYKTypa cTBapa HYXHOCT. A HYXXHOCT HE TNO3Haje m3y3eTke. M kama ce cBe
cabepe, OHO IITO OCTaje HUje CKYI JO0Ka3a, Beh jemHa jeanHa ClIMKa: MaTeMaTHKa HHje CKYN H30JO0BaHUX
ucTuHa, Beh Mpexa Hy)KHOCTH. A MH CMO caMO MPOHAIIUTA HAuWH Ja Ty Mpexy Buaumo. CBaku cienchu
Kopak Ouhe camo moTBpaa oHora mTo Beh 3HaMO: CTPYKTYypa je yBeK Omia Ty, MU CMO j& caMO TPENO3HAIIH.
U xan cMo je KOHaYyHO MPEeTo3Ha N CXBATHIM CMO Ja OHAa CBE BpeMe TyIU CBOjy CUM(OHH]jY alny HUKO HHjE
naxJeuBo cirymao. Cax KoHagHO jecre!
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POST SCRIPTUM

Ceaxu mauan npoodaem uma ceojy CeHKy — Cce0jy KOHmpaxunomesy Koja nokasyje 0a 06a memoooniocuja
He 0aje mauynocm na cuny. Qsaj pao je ma cenka 3a Tun R. 3ajeono, MBR u MRR uune o8y komnnemmny
CIIUKY: Memoooiocuja paou y oda cmepa.

U 3a kpaj, jeona mucao koja caxcuma cee. , Cmpykmypa He dGupa cmpany — OoHA camo Yuma UCmuHy."
buno oa ce paou o nuneapnoj pekypuju uiu Keaopamuoj umepawuju, CmMpyKmypa 2060pu Ucmo. pyna
He MoJce oncmamu mamo 20e OCMoji 0080.bHA 2YCIMUHA. A MU CMO CaMO My 0d je 0CAYUIHEMO.

Peuensuja pana: Jbyacka cynepsusuja Al penensuja: ChatGPT, Claude, Copilot, Gemini, DeepSeek
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NETWORKS WITH A HOLE — COUNTEREXAMPLES FOR TYPE R

When iteration fails to create stability, emptinesscomes permanent.
A hole is not an error — it is a confirmation of himdaries

ABSTRACT

This paper presents the counter-part of the WBR (hole-free networksType R). While MBR proves 6
true hypotheses dfype R, this paper constructs 6 corresponding false thgssts (counter-hypotheses) and
shows that they do not satisfy the conditions efritethodology — each of them leads to an irreparadble

in the Type R network. This further confirms the power of thethoelology: it not only proves true
hypotheses, but also recognizes false ones thrtheglexistence of holes. Together wNtBR, this work
constitutes a complete test of the methodologyfae R.

KEYWORDS: counterexamples, holey networks, irreparable Hélgnacci primes, Lucas sequences,
methodology verification, Type R
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