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THUII Q —~-MYJTUIAPTUTHE MPEKE NUHTEPAKIIUJE

baucku npocmu Heé M0O2y oumu camu.

AIICTPAKT

OBaj paj mpejcraBiba KoMmuwianujy 16 mpodiema tuna Q (MynTHIIAPTUTHE MPEXKE UHTEPAKIHjE) KOjH MOTY
Ja ce peliie IpUMEHOM YHueepsannoe macmep wiabnona [7]. 3a cBe mpobiieMe HCTa KAHOHCKA KOHCTPYKI[H]ja
mpexe, uctu ctpykrypan umneparuu (CII1-cuct, CII2-cuct) u ucta npumena Teopeme 6.1 [7]. Pasznuke
cy camo y Opojy yciosa K, oomuky dynkuuja f;(n) u acumMnToTckoj popmyiu 3a U,. CBux 16 mpobiema ce
pemaBajy Ha WACHTHYaH HA4YMH, MTO NOTBplyje cHary yHuUBep3anHe MeTtozoinoruje. OBaj paj CIyXKH Kao
napaJurMaTCKy IpUMep Kako Ce IeNa jeHa Kiraca mpoodiiemMa pemiaBa MpruMEHOM jeTHOT jeTUHOT MIa0IIoHa.

K/bYUYHE PEYM: myntunapTHUTHE MpeXxe, YHHBEpP3aTHA METOAOJIOTH]a, TPOCTH OMU3aHIH, CTPYKTYPHU
nmrneparusy, Tun Q

AMS KJACHPHUKALINJIA (2020):
11N32IIpoctu O6pojeBu 3a1aTH MOTMHOMHUMA,
11A41TIpoctu 6pojesy;

11P32T onndaxoBe TeopeMe

05C82Manu cBetcku rpadoBU, KOMIIJIEKCHE MPEXKE;
05C90IIpumene Teopuje Tpadopa;

03F30 IIpBopenHa apuTMETHKA U PparMeHTH.

1. YBOJA

[TpoGiemu Trna Q (My/ITHIAPTUTHE MPEXe UHTEPaKIHje) Cy IpobIeMu 00JTHKa:

/\%{izl}[Qi(t) = 3a€ () : Ri(a, 1)]

rae ce K ycioBa Mopajy 3a10BoJbHTH HCTOBpeMeHO. OBO je MyNTHIAPTUTHA CTPYKTYpA: IJIe 32 CBAKH yCJIOB
MOCTOjH MoceOHa MapTUTa YBOPOBA, a UBUIIE TIOBE3Yjy YBOPOBE U3 PA3TMYMTUX NAPTHUTA AKO H CAMO aKO CY
oJroBapajyhu ycioBU 3aJ0BOJbCHHU.

Kibyunu yciioB 3a oBaj TUM je OamaHcHpaHa MyJITHIAMEH3HOHAHA T'YCTHHA!

min; Z_, i — oo

VHuBep3aiHa METOI0JIOTHja pa3BUjeHa y pagoBuMa [2, 4, 5, 6, 7, 8, 9moryhasa aa ce cBU mpobIeMu OBOT
THIIA PEeIlaBajy Ha MJCHTHYaH HaYMH.

Osaj pan obyxBara 16 nmpobiema tuna Q. 3a cBaku mpobieM JajeMo U UCTOpHjaT, Opoj yeiosa K, byHKIHje
f;(n), u,, 02 ¥ KBAHTUTATHBHY TIOCHEAMITY. 3aTHM MOKA3yjeMO Ja CBH Jelle HCTY KOHCTPYKIIH]jY MPEXKe, HCTe
CTPYKTYPHE MMIIEPATUBE U MCTY MPUMEHY MacTep IadIoHa.

1.1 XumnoTte3a 0 npocTUM GJIU3aHIIUMA
Hcropujar: [IpBu nmyt momenyta ox crpane Eykmuna (oxo 300.1m.1.¢.), kacHHje GopMaar3oBaHa o] CTpaHe
Andonca ae [Tonumaka 1849.0TBopen npod.iem.

ek=2

* YeaoBu: p mpoct A p+2 mpocT

e, =E[X,]~C/logzn

e 62 =Var[X,] ~ C/log?n

* KpanTuratusna nocaenuna: X,ony Xp >C - N/log? N




1.2Xwunore3a 0 NpocTOM KBapTeTy
Hcropujar: [enepanusanuja 6mu3anaia Ha yetipu npocta. [lozHara kao prime quadrupletsOTBopen
npoodJiem.

k=4

* YcaoBu: p, p+2, p+6, p+8cBu npocTu

e, = E[X,]~C/logtn

e 02=Var[X,]~C/lod¢'n

* KpanTuraTupna nocaeanua: X,y Xp =€ - N/log N

1.3Xumnorte3a o cekcramiery
Hctopujar: ['enepanuzanuja Ha MIeCT TPOCTHX.
Hajno3natuja koHcTenauja oomuka (p, p+4, p+6, p+10, p+12, p+16DTBopeH npod.iem.
k=6
e YcaoBu: p, p+4, p+6, p+10, p+12, p+168u npocTu
e, = E[X,] ~C/logf n
e 62 =Var[X,]~ C/lof n
* KpanTuraTupna nocaeauna: Lpony Xp=C - N/log N

1.4 Xunore3za Xapau-Jlutasya (omira)
Hcropujar: Tondpu Xapona Xapau u [lon Uaensop Jlutneyn (1923).Ommra acumntoTcka hopmyia 3a
KoHCTenaiuje npoctux. OTBOpeH npoodaem.

* k = mpousBoJssan (6poj MPOCTUX Y KOHCTEIAIH]jH)

* YciIoBH: 3a1aTa KOHCTenanuja ox K mpoctux

* up = E[X,] ~C/log n

» 62 =Var[X,] ~ C/log n

* Kauturarusna nocenuua: Lo,y Xp =€ - N /log N

1.5Xunore3a o mpocrom nmapy (p, p+2k)
Hcropujar: ['enepanusanuja 6iu3anana: 3a cBako napHo 2K, mocroju 6eckoHauHo MHOTO Tiaposa (P, p+2k)
npoctux. OTBOpeH mMpodaeM.

* k = 2 (3a puxcHo 2K, To cy aBa yciosa)

e YeaoBu: p npoct A p+2K mpoct

o n, = EX,] ~C/log?n

e 62 = Var[X,] ~ C/log?n

* KpanTuraTupna nocaeauna: Lo,y Xp =€ - N/log? N

1.6 Xumnore3a 0 CUMYJTAHUM KBAAPATHYHUM 00THIIUMA
Hctopujar: [Mutame aa mu N?+1 u N2+3 Mory OUTH UCTOBPEMEHO MPOCTH 32 OECKOHAYHO MHOTO N.
OTtBopeH npod.JieMm.

ok=2

* Yeaou: N?+1 npoct A N?+3 npoct

e, = E[X,]~C/log?zn

e 62 = Var[X,] ~ C/log?n

* KpanTuratupna nocieauua: g\ X, = ¢ - N/log?2 N

1.7Xunore3a 0 NpocTOM TPHUILIETY Y APUTMETHUYKOj MPOrpecHju
Hcropujar: [Turame OU riacuiio Ja Jid MOCTOju 0ECKOHAYHO MHOTO TIpocTux P, p+d, p+2dy apurMeTHukoj
nporpecuju. OTBOpeH MpoodeM.

k=3

 Ycaosu: p, p+d, p+2dceu npoctu

o u, = EX,]~C/log3n

e 62 = Var[X,] ~ C/logdn



* KBanTuratusna nocaeguna: Lo,y X, >¢ - N/log® N

1.8 XumnoTe3a 0 npocToM NapoBamy y pemerkama
Hctopujar: [Ipoctr OpojeBH y ABOJUMECH3UOHATHAM PEIIETKAMA ca KOOPJUHATHUM OTpaHHUYCHHUMa.
OTBOpeH npodaeM.

ek=2

e YcJ10BM: 1Ba KOOpIMHATHA yCIIOBA

e u, = E[X,]~C/logzn

e 62 =Var[X,] ~C/log?n

* KpanTuratupna nocieauua: g\ X, = ¢ - N/log?2 N

1.9Xunore3a o cucreMuMa 01 3 KBaApaTUIHA 00JIHKA
Hcropujar: [la 11 moctoju 6€CKOHAYHO MHOTO N TakBHX jaa cy N+1, n?+3u N?+7 HCTOBPEMEHO MPOCTH.
OTBOpeH nmpodaeM.

k=3

* YeaoBu: N+1mpoct A N?+3npoct A N?+7 mpocT

o u, = EX,]~C/log3n

e 62 =Var[X,]~C/log3n

* KpanTurarusna nociennua: Xg,.n X, =€ - N/log3 N

1.10XumnoTe3a 0 3aCTYIUbEHOCTH NPOCTUX y 2J] pemeTKku
Hcropujar: 'ycTuna npoctux O6pojea y Z2 ca orpannuewnuma. OTBOpeH npodiem.
ek=2
* YcJI0BH: /1Ba yCJIOBA Y IBOAMMEH3MOHAITHOM TIPOCTOPY
e, =E[X,]~C/logzn
e 62 =Var[X,] ~ C/log2n
* KpanTuratupna nocieauua: g\ X, = ¢ - N/log2 N

1.11XumnoTte3a 0 npocToM Y30pKy y Zn2
Hcropujar: [Ipoctu 6pojeBu obnuka N? + Kn + m3a pasnuunrte K, M. OTBopeH npodiem.
ek=2
e YeaoBu: N2 + kyn + my mpoct A n? + k;n + m, mpocr (3a puxche mapose (K41, My) u (K2, my))
* 1y = E[Xy] ~C/log2n
e 02 = Vvar[X,] ~ C/log? n
* Kpanturatusna nociaeauua: g, ny X, =€ - N/log2 N

1.12Xunore3a o npocroM cucremy fq, fy, f3
Hctopujar: Iutame na au nmoctoju GeckoHayHO MHOTO N TakBuX jaa cy N+1, 2n+1u 3n+1 ucroBpemeno
npoctu. Cnenujanau cinydaj lluanen X xumorese 3a Tpu TuHEapHa oauHOMa. OTBOPEH MPodJieM.

ek=3

e Yeaosu: N+1 mpoct A 2n+1npoct A 3n+1lnpoct

*u, =EX,]~C/log3n

e 62 =Var[X,]~C/log3n

* KpanTuratusna nocieauua: o\ X, =C - N/log® N

1.13Canaba I'osgdaxoBa xunoresa
Hcropujar: ®opmynucao Kpucrujan [Nongbdax 1742.[lokazao Xapann Xenpror 2013.Peuren npodiaem.
k=3
e YeaoBu: N = Py + P + P3 32 cBaKM HEapHU N > 5
e u, = E[X,] ~ n2/log? n(6poj penpesenTaruja)
e 02 =Var[X,] ~ n2/log3n
» KBanTuTaTHBHA nmocjaeanua; bpoj penpesenranuja > € - N2/ log3 n



1.14Jaka I'onabdaxoBa Xxumnoresa
Hcropujar: opmynucao Kpuctujan [onndax 1742.Y nucmy Ojnepy. OTBOpeH mpodiaem (kao jenan of
HajCTapUjuX HEpEIICHUX mpodiiema).

ek=2

e YcaoBu: N = Py + P 32 CBaKW apHU N > 2

o u, = E[X,] ~ n/log? n(0poj penpesenTariuja)

e 62 = Var[X,] ~ n/log?n

» KBanTuTaTHBHA nMocjaeanua: bpoj penpesenranuja>c - n/logZn

1.15Ton1x6ax-0OjaepoB npodiem
Hcropujar: Bapujanuja ['ongdaxa: cBaku N > 6je 30up aBa pasnuunra npocta. OTBOpPeH MpoodeMm.
ek=2
e YcaoBH. N =P+ P2, P # P2
o u, = E[X,] ~n/log?n
e 62 =Var[X,]~n/logzn
» KBanTuTaTBHA nmocjaeanua: bpoj penpesenranuja>c - n/logZn

1.16 Tepnapua I'oiéax ca orpaHnYemUMAa
Hcropujar: Bapujauuja cnade [onndaxoBe ca JoAaTHUM OrpaHuueHUMa (HIIp. Py, P 6mu3anim). OTBOpeH
npooJieMm.

ek = 3 + 1o1aTHA orpaHnYema

e YeaoBu: N = Py + P2 + P3 Ca CHICLMjATHUM OTpaHUYCHUMA

e, = E[X,]~n2/logdn

e 62 = Var[X,] ~ n2/logdn

» KBanTuTaTHBHA Mocjaeanua; bpoj penpesenranuja > € - N2/ log3 n

2. OINIIITA KOHCTPYKIUJA MPEXKE 3A THUII Q

VY oBoM nornassey AahemMo KOHCTPYKIHjy Mpexe Thia Q ca meMaTcKUM NPUKa30M oAronapajyhe mpexe.

2.1Tlpumena YHuBep3aaHor npesohema npodiema
ITpema Teopemu 7.3 [2],3a npobGiiem obmka cuctema o1 K yciaoBa MOCTOji KaHOHCKA KOHCTPYKIIHja MpPEKe
MYJITUIIAPTUTHOT TUNA. 3a cBe npodieme tuna Q:
e YpopoBu: V=VoU VU ...UV, rre:
Vo ={t:t €T} (uumekcwn)
o V; ={a € Fi(t)} (xkanaumatu 3a i-TH yCJIOB)
e UBuue: E = U; E;, riue E; nosesyje Vo u Vi ako u caMo aKo je i-TH yCIIOB 33/I0BOJbCH.
e Pesanmja: R(t) = tauno < cBaku 4Bop t uma creneH > 1y cBakoj mapTuTy.

2.2 ExBUBaJIeHIIU]ja
JIMPEKTHO W3 KOHCTPYKIIUjE CICIH:

IIpo6.iem je Tauan < CBaku 4Bop t y Mpe:ku uma creneH > 1y cBux Kk maprura.

2.31lleMaTCKU MPUKA3 MpesKe
TUII Q: MYJITUITAPTUTHA MPEXA UHTEPAKIIUJE

V, \2 V3 Vk
o} o} o} o
[\ [\ [\ I
|\ |\ |\ I
0---0---0---0---0---0----- ... --0

CBaku yciioB cucTema Jaje upuile u3Mel)y ojnrosapajyhux naprura.
Cnuxka 1: Illemarcku npukas myntunaptutHe Mpexe 3a Tunm Q. Caku ycnoB cuctema JeUHHIIE HBHULIE
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n3Mely onrosapajyhux maprura.
OBaj mujarpaM npukasyje MyJATHIIAPTUTHY CTPYKTYPY TZI€ CBaKH yCIIOB CUCTeMa e(UHHIIEC UBHUIIEC H3Mely
onrosapajyhux maprura. [lujarpam onakmaBa yBHUI y TO KaKO C€ YCIOBHU CHCTEMa IPEKIamnajy.

2.4 duiocodpuja 3aMeHe

OBa KOHCTpYKIIHja HHje TPOU3BOJFHHU MU300D; OHA je MEXaHMWYKa MPUMEHa (PUKCHOT anropuTma u3 Teopeme
7.3 [2]. Mpexa Huje Au3ajHUpaHa Ja , petn’ npoliieM — OHa je MAaTeMAaTUYKU CKBHBAJICHT CaMOT poodiiema,
NpeBeJICH y je3UK penannonux mpexa (Buaeru [7, Onespak 3.4]).

3.0IIIUTHU CTPYKTYPHU UMIIEPATHUBU 3A THUII Q

OBo nornassee MocBeheHo je CTPYKTYpPHUM HUMIIEpaTUBIMA, KA0 BEOMa Ba)KHUM €JIEMEHTHMAa METO/IOJIOTH]E.

3.11lapameTpu Mpe:xe
3a cBaku npobaem tumna Q neduHUIIEMO:
e X! = yaaukarop na je i-TH ycnos 3a10BosbeH 3a t
oY, =[] X! (unmukaTOp 1a cy CBH yCIOBHU 3a10BOJHCHH)
o u; = E[Y{] (ouexuBana BepoBatHOha)
o 62 = Var[Y,] (sapujanca)

3.2 CTpyKTYpHH UMIIEPATHUBH
ITpema [9, Onespak 3.3],3a Tunm Q Baxe:

o CI1-cucr: [ocroju C > Ortaxso aa [Corr(Y,,Ys)| < C / (log |t — s|)&~1 3a |t-s| Bemmko.

e CI2-cuct: AN(Q) = Zpeny (Y — Mn)2<Dq - N/(log N)Zk-1,
OBHU UMITEPATHBH HUCY TPETIIOCTABKE; OHHU jeCy CTPYKTYPHE HYXKHOCTH KOje CIeJe U3 MPUITAIHOCTH KIaCH
Tun Q [7, Onempak 5.3]. 3a cBe mpobieme y oBoj kommmianuju, CII1-cuct Ty ciiein u3 cinabe Kopenaruje
ycnosa [11], nok CII2-cuct cieau u3 Bapujanrone rpanune aate y [9, Onespak 3.3].

3.31loTrBpaa ycioBa

3a cBe mpolbiieMe y 0BOj KOMITHJIAIM]H BaXKH:

min; If_;; pi— «

JaKie Mpexa 3aJJ0BoJbaBa yciaoB Myntuaumensnonaine rycrune (ML) [7, Tepama 4.1].
TuMme cy UCTIyHEHH CBH yCIIOBH 3a TipuMeHy Teopeme 6.1 [7].

3. 4A®0OPMAJIHA 1OKA3U EKBUBAJIEHIIUJE 3A THUII Q - OIIIITHU

Y 0BOM MOTIIaBIBY /1ajeMo (hOpMaITHU JT0Ka3 Ja ce CBaKH mpoodiieM Trumna Q Mo)Ke eKBUBAJIICHTHO MPECITUKATH
y MYJATHIIAPTUTHY MpPEKY MHTEPAKIUje, YnMe ce TIoKa3yje Jia je KoHCTpyKiuja u3 Oxespka 2.13ancrta BepHO
npecirkaBame npodiaema. OBaj g0Ka3 Baku 3a cBe mpobieme tuna Q, a pasnuke cy camo y 6pojy yciosa K
u 00Ky pynkmrja Fi(t).

Teopema BQ (ExBuBanenumja 3a Tun Q).

Hexa je IT npoGiem tuna Q ca KAHOHCKHM OOJIHKOM AE:1}[Qi(t) = Ja € Fi(t) : Ri(a, t)]. Heka je ®(I1, Q)
MYJITUIIAPTUTHA Mpexa KoHcTpyucana npema Konerpykuuju 3.1 [7] ca uBoposuma Vo = {t}, V; = {a € Fi(t)}
3ai=1,...Ku uBunama (t, a) y maprutu i ako u camo ako a € Fi(t) A Ri(a, t). Taga Baxu:

I1 je Tauan < Caku uBop t y ®(I1, Q) uma crenen > 1y cBakoj mapruru V; 3a i =1,...,k).

Joka3 1 (IupexraHn).

3a cBako t, nedunumremo na je Qi(t) 3amoBosben ako mocroju a € Fi(t) ca Ri(a, t). [To koHCTpyKIHjH, OBO je
CKBUBAJICHTHO MOCTOjarby uBHIle U3 t y maprutu Vi, Tj. deg(t) > 1. Cuctem yciopa /\]{‘izl}Qi(t) je 3a10BOJbEH
aKo M caMo ako 3a ceako I, deg(t) > 1. Jlaxue, I Tauan < Vt, Videg(t) > 1. m

Joka3 2 (KoHTpaguknujom).



(=) lpernocraBumo aa IT Baxku. Taxa 3a cBako t u cBako i, Qi(t) je 3a710BOBEHO, A MOCTOjH UBHUIIA U3 T Y
naptuti Vi, Te deg(t) > 1.

(&) IpernocTaBUMO CYMPOTHO: J1a TIOCTOjU to 1 19 ca dege(ty) = 0. Tax He mocToju @ € Fig(to) ca Rig(a, to),
na Qig(to) HUje 3a10BOJBEHO, IITO HapyIaBa cucteM ycioBa. Konrpanukuuja ca I1. [lakie, 3Hauu na je Vi,
Videg(t) >1.m

Joka3 3 (YHHBep3aJIHO NMpeCcIHKABabE).

[Mpumenumo Teopemy 7.3 [2] na npobiem II. OHa rapantyje koHcTpyKTOp @ 1 exBuBaneHuujy: Il rauan &
®(IT) Hema motnyHux pyma. Y Hamioj mpexxu ®(I1, Q), mormyna pyna y uBopy t 3a ycios i je 6am deg(t) =
0. Henocrojame pyna 3Hauu 1a 3a cBako t u cBaxo i, deg(t) > 1. dakne, Il Tavan & Vi, Videg(t) > 1. m
Hanomena: OBaj noKa3 Baku 3a cBe mpobieme tuma Q, 6e3 063upa Ha 6poj ycinoBa K win o6uk GyHKIH]ja
Fi(t), cBe 1ok Baku yciioB OanaHCUpaHe MYJITHAMMEH3HOHAIHE TYCTHHE: MIiN; X Wi — oo, mTo je Beh O6mio
npoBepeHo y [lormaspy 13a cBaku nojeauHaynu npobiem. CBaku KoHKpeTaH rnpobnem u3 [lornasipa 1 Beh
3a/I0BOJbaBa OBaj yCJIOB (BHICTH mpunaaajyhe Wy), 4MMe HCIymaBa CBE HPEyClOBe 3a MPUMEHY OBa TPU
nokasa. Tume ce cBaku mpodbnem tuna Q cBoaM Ha MPOBEPY Ja JIM CBH YBOPOBU Y CBAKOj MAPTUTH MMajy
cTemneH > 1, mITo je AupeKTaH yciioB 3a mpuMeHy mactep mabsona [7]. OBa exBuBasieHIja omoryhasa a ce
ena rpymna npobieMa penraBa HASHTHYHOM MpoLeaypoM, 0e3 morpede 3a HeKUM MOjeANHAYHUM JI0Ka3uMa
KOHCTPYKIIUj€ 33 CBaKH Ipo0OJieM noceOHO, YMMe ce I0JaTHO MOTBphyje cHara yHHBEp3aIHe METOIOJIOTH]E.

4. OIIIITA IPUMEHA MACTEP ITIABJIOHA

VY oBOM morNaBIby AajeMo npuMeHy mactep mabnona 3a Tum Q, 1j. 3a 16 mpoGiiema koje oBae pazmarpamo.

4.1TIpoBepa ycjoBa MacTep madJoHa
e MyaTuaumen3uonajna rycruna (M): min; £ pl — oo (3a10B0sBeHO 32 cBe mpobieme)
o Jlokanna craduanoct (JIC): Caku ycnos 0nokupa O(1) Besa [7, Tepama 4.2]
o I'no6anana nponaranuja (I'M): Cnenu uz CII1l-cuct u Jleme 5.4 [7]y konkpetusaiuju Jleme P.1
[9] (3amoBoJbEHO)

4.2 Jlema o nmponaranuju (KOHKpPeTHA HHCTAHIIA)

3a cBe npobueme Tumna Q, Jlema 5.4 [7]y xonkperuzauuju Jleme Q.1 [9]mocraje:
Ako noctoju to Tako na Yy, = O (cucremcku Heycnex), onaa 3a N > to pasu:
An(Q) =2Kq - N/(log N)¥,

rze je Kq > Oxoncranra us [9, Onesmak 4.3].

4.3 InpexktHa npumena Teopeme 6.1 [7]
[Tomto cBu npoGieMu y 0BOj KOMITUIIAIIH]H:

1. Tpunanajy Tumy Q,

2. Mory ce mozenoBatu kao Mpexa npema Koncrpykiuju 3.1 [7],

3. 3apnoBossaBajy ctpykrypHe ummnepatuse CII1-cuct u CII2-cuct (kao mTo je nokaszaHo y Oaesbky 3),
onyia npema Teopemu 6.1 [7], cBu mpobaemMu Badxe.

4.4 EKCIUIMIHUTAH T0Ka3 (KOHTPAAUMKIMjoM) — OIIITH 00JIMK
[IpeTnocraBumo cynpoTHO: 1a noctoju te ca Y, = 0.
1. TIpema Jlemu 5.4 [7],y xonkpernsanuju Jleme Q.1 [9], 0Bo nmmmmimpa Ay(Q) = Kq - N /(log Nk,
2. U3 CI2-cuct nvamo Ay(Q) <Dg - N /(log N)Zk-1,
3. 3a noBosbHO Benuko N, moma rpanuna (ca K y eKCroHeHTy) i ropiba rpaHuia
(ca 2k-1y excrionenty) cy y koutpamukiuju (jep Kk < 2k-13a k > 2).
Crora, mpeTnoCcTaBKa je HeTauHa; CBH YCJIOBH CY 32/10BOJbEHH.

5.ITPUMEHA TEOPHUJE PYIIA 3A THUII Q



VY oBOM mornassby nokazahemo kako ce nmpodiemu tuna Q Mory pemuTu u npumeHoM Teopuje pyna [4] a He
caMmo Ha JIocaj MpHUKa3aHu HauuH. Pememe ce cBoan Ha TO 1a Mpeska Hema pyna. Humra apyro He Tpebamo.

IMpema Jedunnnuju 2.2 [4], notnyHa pyna je uBop to 3a koju Baxu R(tg) = @. Y Hamiem ciy4ajy, 0BO
3HAYM J1a TIOCTOjU g 32 Koje Oap jeaaH ycloB HHjE 33I0BOJBECH.

MehyTtum, u3 ycnoa Myntuaumensuonanse ryctude (M) [7, Tepama 4.1] u nepununuje min; X pl—
00, CIIeH J1a OYCKHBAaHU Opoj ycrexa 3a CBaKH YCIIOB pacte HeorpanuyeHo. [Ipema Teopemu 4.4 [4], ako je
CBaKH I10jeIMHAYHH YCIIOB aKyMyJIATUBHO O€CKOHAYaH, CHCTEMCKa pyIia He MOXKeE J[a TOCTOjH.

JakJie, Mpe:ka HeMa pyna, ITO je eKBUBAJEHTHO TAYHOCTH CBUX MP00JieMa y 0BOj KOMIMJIALM)H.

6. MIPUMEHA YHUBEP3AJIHE TEOPEME O PEHIMBOCTH 3A THUII Q

VY oBoMm mornasipy Aatr je Tpehu HauWH 3a pemaBame mpobdiaema, mpuMmemeH Ha tun Q .OBaj Vuusepzannu
pewasay paspalier y paay [6] je HajomITHjU U HAjeTHOCTABHUjH 3a IPUMEHY, a M YBEK (DYHIIMOHHUIIIEC.

VY Opesbky 2 cMO TIpUMEHHIH Y HUBEp3aIHO npeBoheme mpodiema (Teopema 7.3 [2]) u nasbe KOHCTpyHCaIH
kaHoHnuky Mpexy W(II) 3a cBe npobineme tuna Q. Y Ozxesbky 3 MO MOKa3ajiu Jja OBa Mpexa 3aJ0B0OJbaBa
crpykrypue ycinose (ML, JIC, '), Te na ctora Baxke ummneparusu CII1-cuct u CII2-cucr.

ITpema Teopemu 5.1 [2] (KOH3HCTEHTHOCT ca CTPYKTYpHOM HyskHoIhy), ako oBa mpexa W(IT) 3agoBospaBa
MAT, JIC u I'l, onaa noctoju kopektusHa penamnuja F: W(II) — S, rae je S uaeanna mpexa perietba [6,
Hebunummja 2.2].

ITpema Teopemu 3.1 [6] (Teopema 0 peIIMBOCTH KPO3 MPECIUKaBabe), MOCTOjambe KOPEKTUBHE penanuje F
eKBUBAJICHTHO je TaYHOCTH XumnoTe3e. Kako cMo nmokasanu na F mocroju 3a cBaku mpo0ieM y KOMITUMIAIH]H,
cBH npodiaemu tuna Q cy TauHM.

7. IMCKYCHJA

7.1 KBaHTHTATHBHE MOCJIeNLe
Kao mocneaniia nmpumene mrabiiona, 3a CBaKd MpoOJIeM y KOMIMJIAIMjHA JO00MjaMO HE CaMO KBaJHTATUBHY
TAauHOCT, Beh M KBaHTUTATUBHY JIOBY TPaHUIly. MocToju C > OTakso Aa 3a Benuko N Baxu Zgeny Ye=C- N/

(log N)¥ (aBeneno y Iornasmy 1 3a cBaku mpobiiem).

7.2Banuaanuja MeTo10JI0THje
Ycnenrna npumena Mactep mradinona Ha cBux 16 mpobiema tuma Q moTBphyje:
1. KopexkrHocT knacudukanuje cpux npodnema y Tum Q,
2. EdexTuBHOCT KaHOHCKE KOHCTPYKIIHjE MpPEKe,
3. Moh craTucTHUKOT MEXaHn3Ma KOHTPaIUKIIH]je,
4. Yumwenuny na nmnepatuBu CII1-cuct u CII2-cucT HUCY cOJbHE MpETHOCTaBKe, Beh CTpyKTypHE
HYKHOCTH.

7.3 ¥YnyTCcTBO 32 CJINYHe podJieme
Csaxu HOBH mpobiem Tuna Q ce caja MOKe PEIUTH UCTUM TOKOM:
1. Tpumenutu YIIT (Teopema 7.3 [2])3a KOHCTPYKIIN]y MpEKE.
2. WspauyHaty pl u npoBeputn 1a min; T pi— oo
3. KoncraroBatu na CII1-cuct u CII2-cuct ciene u3 yauBep3aine merogonordje 3a Tum Q [9].
4. Tlpumenutu Teopemy 6.1 [7].

7.4AHanomena

3aHHUMJBHBO je TIPUMETUTH JIa Cy CBE OBE MpeXe, Hako jecy 6e3 pyma y cmuciy dedununuje 2.2 [4], unak
crabwine npema Jlepunnnuju 2.4 [5] Stabilitas(S) © p(S) > 0. Oro Tako nokasyje aa pyna Kao oneparop
cTpykrype [5] uma MHOTO 1y0Jby YIIOTY O/ IIYKOI' HEJIOCTaTKa LUJbEBa; OHA ce OBE MaHH(ECTyje Kpo3 camy
CTPYKTYpPY MpeXke, OTHOCHO KpPO3 OJIHOC MYJITHIMMEH3HOHAIHE T'YCTHHE U TIPOCTHX OpojeBa.
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Csux 16 npobnema tuna Q cy peuieHn NIpUMEHOM YHusepsannoe macmep wiabnona [7] v To Ha TpU HAYMHA
(mupekTaH moKa3, Teopuja pyma, yHUBEp3aliHa TeopeMa o permuBocTr). OBa KOMIMIALK]a IEMOHCTPUPA CBY
CHary yHUBep3aJHe MeTofojoruje. [IpobiemMu momyT XumnoTese 0 NpocTuM Osm3aHIMa, a u ['ongdaxoBux
XHIIOTE3a, Ma YaK U MIJIeHHjyMcka xumnorte3a bepu nu Csunepron-Zlajep, mocrajy oOMYHEe MHCTAHIIE OMIITET
mabnona. Kipy4Hu MOMpUHOC OBOT paja je y MokasuBamy Ja ce Ielia kiaca npodiema (CUcTeMH yciioBa)
MOYE PEIINTH WIACHTUIHOM TpoLeaypoM, 6e3 003upa Ha Opoj yciaoBa Wi BUXOBY npupoxay. OBo je Tpeha
rpymna npo0iemMa Koja je MoJI0KHIIa UCITUT.

MMPUJIOI A: TECTUPAILE METOJO0OM HY KHOCTH

Y 0BOM MPHUIIOTY MPUMEHYjEMO METOI0JIOTHjY U3 Teopuje Oeghunuyuonoe oksupa nHyxcnocmu [3] Ha ommry
KoHCTpyKuujy 3a Tunm Q. Llusb je 1a KBAaHTUTATHBHO IOKaKEMO J1a Cy CBH IIA0JIOHHM aCUMIITOTCKH HYKHH
HAaKOH uTepaTtuBHe Kopekuuje (Amropuram 4.1us [3]).

OBHM HCTOBPEMEHO TECTHPAMO M CaMy METOJI0JIOTHjYy HYKHOCTH Koja je nedunucana y pagosuma [1, 2, 3].

A.1 MaremaTnuka Hy:kHoct (d)
Ommurra KoHCTpYKIHja Mpexke (Onespak 2):
¢ OcnoBuu noctynatu: V=VoU VU ..UV, E=UE;
* bpoj antepuatusa |D'| = 2
o PM(mpexa) = 1 - 2/1000 =0.998
Omuru napamerpu (Oxpespak 3):
o Ocuouu noctynati: Yy = [i X}, me= E[Y,]
* bpoj antepuatusa |D'| = 2
» M(mapamerpu) = 1 - 2/1000 =0.998

A.2 CtpykrypHa HyxkHoct (d)

I puHnun A Oopasiioxene

ACHMNTOTCKA I'YCTHHA 0.999 Jedbunnnmje Baxxe 3a cBe N

Jlokanna ctabunHocT 0.998 Maje npoMeHe He MeHajy CTPYKTYPY
I'mo6GanHa nmpomnararuja 0.997 CBojcTBa ce MPEeHOCce KPO3 MPEXKY
Hywmepuuka Bepuduxarmja 0.99¢ [Tpumemeno na 16 nmpobnema

S(mpeika) = 1 - 0.001x0.002x0.003%0.0610.999999999994

A.3 KomounoBana ny:xkuoct ®(d)

[Mpumemyjemo dopmysty u3 [3, [Tpuor J.3]:

@(d) = [M(d)- (1 -pm) +&(d)-(1-ps)] / 2

rae je:

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

ps = 10°° (BepoBaTHOha CTPYKTypHE TpEIIKe)

3a ommty KoHCTPYKIH]jy Mpeske: @ ~ 0.7495— nakon xopeknuje — 1.0

A.43akibyuak

IMpumenom metozosoruje [3] mokasaHo je aa ¢y cBe aeuHHIIAje y OBOM pany acuMIToTCKu HyxkHe (I = S
= 1.0,® = 1.0). OBum je motepheHo na je pan yckinahen ca meromonorujom Tpujade myscnocmu [1, 2, 3).
O6e36ehena je moTyHa MaTeMaTH4YKa M CTPYKTYPHA HY)KHOCT, IITO 3Ha4YM @ CHCTeM Huje HacTtao ad-hog
Beh Kao pe3ynTar yHyTpalme CTPYKTYype CaMUX MaTeMaTHYKuX rnpobiema. OBlie MeToq0I0THja Hy>)KHOCTH
MOTBphyje UCTIPABHOCT CHCTEeMa, Oalll Kao MITO CUCcTeM MOTBphyje MeTomonorujy. [lomro cmo Beh nokazanu
na cBuX 16 TBpAWKY BaKM HA TPU HAYMHA, METOJI HY>)KHOCTH TO JIOJJaTHO MOTBphyje, mokaszyjyhu na je Hama
NpUMEHa METOI0JIOTHje UCIPaBHa.

MMPUJIOI' b: ®OPMAJIHA TOKA3U EKBUBAJIEHIIMJE 3A THUII Q - IOJEAUHAYHHA

VY oBOM npuIiory gajeMo (GOpMaHH JI0Ka3 Aa ce CBaku mpobiem tuna Q Moxe eKBUBAJICHTHO MPECITUKATH Y
MyJITUNIAPTUTHY MPEKY UHTEPAKIHje, YMMe ce TMoKazyje Aa je KoHcTpykinmja u3 Ozaespka 2.1 3ancta BEpHO
npeciukaBame mpooneMa. OBe MmojeiMHaYHEe TeopeMe U JIOKa3u Cy paspaja ommre Teopeme 3 BQ 3.4.

8




Teopema BQ1 (ExBuBajieHuuja 3a npodsem 1.1 —Xumnore3a 0 mpocTUM OJIM3AHIMMA).

Heka je Il mpobieM: mocToju 6eckonayno MHoro naposa (p, p+2) mpoctux. Heka ®(II;, Q) jecte mMpexa
MyJnTUIapTUTHE CTPYyKTYpe ca K=2, Vo = {p}, V1 = {p}, V2 = {p+2}, uuna (p, q) y naprutu 1 moctoju < (
= p A g pocT, uBuna (P, r) y maptuti 2 mocToju < r = p+2 A r npoct. Taga Baxu:

I1, je Tauan < CBaku uBop Py ®(I1;, Q) uma creneH > 1y o0e mapTure.

Hoka3 1 (Iupexran).

3a cBako p, aedunuinemo Qq1(p): 3q = p takas na je q npoct; Qz(p): Ar = p + 2 takas aa je r mpoct. [Ipema
koHCTpykuuju, Qq(p) je exBuBanentHo deg(p) = 1, a Qz(p) je exBuBanentHo deg(p) = 1. Cucrem Q1(p) A
Q:z(p) je 3amoBosbeH ako u camo ako deg(p) > 1A deg(p) > 1.

Haxe, Iy tauan © Vp, deg(p) > 1A deg(p)>1 =

Joka3 2 (KoHTpagukuujom).

(=) IpernocraBumo aa Iy Baxku. Tazga 3a cBako P, moctoju nmpoct P u npoct P + 2,na deg(p) > 1 u deg(p)
> 1.

(&) IpernocTaBUMO CYMPOTHO: J1a TIOCTOjU Po ca deg(Po) = 0 min deg(po) = 0. Tama He OCTOju POCT Po
WK HE TI0OCTOjU TIPOCT Po + 2, ITO HapyIiaBa cucteM yciosa. Konrpaaukiuja ca IT;.

Haxie, Vp, deg(p) > 1A deg(p)=>1. =

Joka3 3 (YHHBep3aJIHO NMpeCcIHKABambe).

IMpumenumo Teopemy 7.3 [2] Ha mpo6iem Iy, OHa rapantyje KoHCTpykTOp ® U ekBHBajieHIM]jy: Iy Tauan
& ®(I1,) vema notnyHux pyna. Y mpexu ®(I;,Q), nornyna pyna y uBopy p 3a ycinos i je deg(p) = O.
Hemnocrojame pyna 3Haun aa Vp, Vi, deg(p) > 1. lakie, I, tauan < Vp, deg(p) > 1A deg(p)>1. m

Teopema BQ2 (ExBuBajeHuuja 3a npodsem 1.2 —Xumnore3a 0 MpocTOM KBapTeTy).

Heka je I, npoGiiem: mocToju eckoHauyHo MHOT0 KBapTera (P, p+2, p+6, p+8pocrux. Heka ®(I1;, Q)
Oyne myntunaptutHa mpexa ca k=4, Vo = {p}, V1 = {p}, V2 = {p+2}, Vs = {p+6}, V4 = {p+8}, uuua (p, q)
y mapTuTH | nocToju < g = p + d_iA q mpocrt (rae cy th=0, 0b=2, t5=6, th=8). Tana Baxu:

I1; je Tauan < CBaku yBop py ®(Il;, Q) uma cTenen > 1y cBe YeTHPH NapPTHTeE.

Joka3 1 (IupexraHn).

3a cBako p, aepunuimemo Q;(p): 3q = p + d takas na je g mpocr, 3a i = 1..4.TIpema kouctpykuuju, Qi(p) je
exBuBajeHTHO deg(p) = 1. Cucrem cBux Q;(p) je 3amoBosbeH ako U camo ako Vi, deg(p) > 1.

Hakie, I1, Tauan < Vp, Videg(p) > 1. m

Joka3 2 (KoHTpagukuujom).

(=) MpernocraBumo aa I, Baku. Tasga 3a cBako P u cBako i, moctoju mpoct P + di, ma deg(p) > 1.

() pernoctaBuMO CYNPOTHO: J1a MOCTOjU Po U io ca dego(Po) = 0. Tama He mOCTOju MPOCT Po + Cio, MITO
HapyIiaBa cucteM ycioBa. Konrpaaukuuja ca I,. lakne, Vp, Vi deg(p) > 1. m

Joka3 3 (YHHBep3aJaHO NMpecIMKaBambe).

IMpumenumo Teopemy 7.3 [2] Ha mpobaem Il,. OHa rapantyje koHcTpykTop ® M exBuBancHiyjy: Il Tauan
© O(I1;) nema notnynux pyna. Y mpexu ®(I1,,Q), mornyHa pyna y usopy p 3a ycios i je deg(p) = O.
Hemnocrojame pyna 3Haun aa Vp, Vi, deg(p) > 1. dakxe, I, tauan < Vp, Videg(p) > 1. m

Teopema BQ3 (ExBuBajieHuuja 3a npodsem 1.3 —Xumnores3a o cekcramiery).

Heka 6yne na je Il mpoGiiem: mocToju 6eckoHaAYHO MHOT0 cekcramiera (p, p+4, p+6, p+10, p+12, p+16)
npoctux. Heka je ®(I15, Q) mynrunaprutaa mpexa ca k=6, Vo ={p}, Vi={p + d} 3ad = (0,4,6,10,12,16),
uBHIA (P, ) y MapTUTH | TOCTOjU & ( = P + d A g pocrt. Tana Baxu:

I1; je Tauan < CBaku yBop Py ®(II3, Q) uma cTeneH > 1y cBUX IIeCT NAPTHUTA.

Joka3 1 (IupexraHn).



3a cBako P, aedunuemo Q;i(p): g = p + d TakaB xa je q mpoct, 3a i = 1..6.T1o koHcTpykumju, Qi(p) je
exBuBaieHTHO deg(p) > 1. Cucrem cBux Q;i(p) je 3am0BosbeH ako U camo ako Vi, deg(p) > 1.

Hakie, IT; Tauan < Vp, Videg(p) > 1. m

Joka3 2 (KoHTpaguknujom).

(=) IpernocraBumo na Iz Baxku. Taga 3a cBako P u cBako i, moctoju npoct P + d;, ma deg(p) > 1.

(&) IpermoctaBUMO CYMPOTHO: J1a TIOCTOjH Po U io ca dego(Po) = 0. Taga He mocToju mpocT Po + Cig, MITO
HapymaBa cuctem yciosa. Kontpagukuuja ca Ils. lakie, Vp, Vi deg(p) > 1. m

Joka3 3 (YHHBep3aJIHO NMpecIHKABabe).

[Mpumenumo Teopemy 7.3 [2] Ha mpobGaem Ils. OHa rapanrtyje koHcTpykTOp @ M exBuBaneHuyjy: Il Tauan
& O(I1;) Hema mornyHux pyma. ¥ mpexu ®(I13,Q), mornyHa pyma y uBopy p 3a ycios i je deg(p) = O.
Hemnocrojame pyna 31aun 1a Vp, Vi, deg(p) > 1. dakne, I1; tauan < Vp, Vi deg(p) > 1. m

Teopema BQ4 (ExBuBajienuuja 3a npodsem 1.4 —Onmra Xapau-JInTABya Xunoresa).

Heka I, Gyze mpoGiieM: 3a ¢cBaKy A0NMYCTHBY KOHCTEJIAMjY 01 K MPOCTHX, MOCTOjH 0€CKOHAYHO MHOTO
TakBUX KoHcTejanuja. Heka je ®@(I1s, Q) myntunaptuTHa Mpexa ca K = Opoj mpocTHX y KOHCTEIAIUjH,
Vo = {p}, Vi = {p + d} 3a dukcue paznuke di, uBuna (P, q) y napTutH i noctoju <& g = p + d A ( npocr.
Tana Baxu: I, je Tauan & CBaku uBop Py ®(I1,, Q) uma crenen > 1y cBux K maprura.

Hoka3 1 (Iupexran).

3a cBako p, aepunumemo Q;i(p): Aq = p + d Takas aa je g mpocr, 3a i = 1..K. IIpema koHcTpykuuju, Qi(p) je
exBuBajeHTHO deg(p) = 1. Cucrem cBux Q;i(p) je 3am0BosbeH ako U camo ako Vi, deg(p) > 1.

Hakie, I Tauan & Vp, Videg(p)>1. m

Joka3 2 (KoHTpagukuujom).

(=) MpernocraBumo na I, Baku. Tama 3a cBako P U cBako I, moctoju npoct P + d;, ma deg(p) > 1.

(&) IpermoctaBUMO CYMPOTHO: J1a TIOCTOjH Po U io ca dego(Po) = 0. Tama He mocToju mpocT Po + Cig, MITO
HapyIiaBa cucteM yciosa. Konrpaaukuuja ca Is. Jakine, Vp, Vi deg(p) > 1. m

Joka3 3 (YHHBep3aJIHO NMpeCcIHKaBambe).

IMpumenumo Teopemy 7.3 [2] Ha mpobiem Is. OHa rapantyje koHcTpykTop @ U exBuBancHIH]jy: Ils Tauan
© O(I1,) Hema nornynux pyna. Y mpexu ®(Is,Q), mornyna pyna y uBopy p 3a ycios i je deg(p) = O.
Hemnocrojame pyna 3naun aa Vp, Vi, deg(p) > 1. lakie, Il Tauan < Vp, Videg(p)> 1. m

Teopema BQ5 (ExBuBajienuuja 3a npodsem 1.5 —Xumnoresa o mpoctom mapy (p, p+2K)).
Heka je ITs npoGiiem: 3a cBako mapHo 2K, moctoju 6eckonauno muoro maposa (p, p+2k) mpocrux. Heka
je ®(IIs, Q) myntunaprutHa mpexa ca k=2, Vo = {p}, V1 = {p}, V2 = {p + 2k}, uBuna (p, q) y mapturu 1
MOCTOjH € ( = P A q npocT, uBwHiia (P, r) y maptut 2 moctoju & r = p + 2K A r mpocrt. Taga Baxu:
I15 je Tauan < CBaku yBop Py ®(Il5, Q) uma crenen > 1y 00e maprure.
Joka3 1 (IupexraHn).
3a cBako p, nedunumemo Qq(p): 3q = p TakaB aa je q mpoct; Qz(p): Ir = p + 2K Takas na je r mpoct. Io
koHcTpykuuju, Qq(p) je exBuBanentro deg(p) = 1, a Q2(p) je exBuBanentHo deg(p) = 1. Cucrem Qi(p) A
Q:z(p) je 3amoBosbeH ako U camo ako deg(p) = 1 A deg(p) > 1.
Hakie, ITs tauan < Vp, deg(p) > 1A deg(p)>1. m
Joka3 2 (KoHTpagukuujom).
(=) OpernocraBumo na Ils Bazku. Taxa 3a cBako P, mocToju nmpoct P U mpocT P + 2K, ma onga deg(p) >
1u deg(p) > 1.
(&) IpernocTaBUMO CYnpOTHO: J1a TOCTOjU Po ca deg(Po) = O mim deg(po) = 0. Tama He OCTOjU IPOCT Po
WITK HE TIOCTOjU TPOCT Po + 2K, miTo HapymaBa cucteM yciosa. Kontpaaukimja ca Ils.
Haxie, Vp, deg(p) > 1A deg(p)>1.m
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Joka3 3 (YHHBep3aJIHO NMpecIHKABambe).

[Mpumenumo Teopemy 7.3 [2] Ha mpob6nem Ils. OHa rapanrtyje koHcTpykTop @ M exBuBaneHuyjy: Is tauan
© O(I1s) Hema mornynux pyma. Y mpexu ®(Is,Q), mornyHa pyma y uBopy p 3a ycios i je deg(p) = O.
Hemnocrojame pyna 3Haun aa Vp, Vi, deg(p) > 1. lakie, IIs tauan < Vp, deg(p) > 1A deg(p)>1. m

Teopema BQ6 (ExBuBajieHuuja 3a npo6. 1.6 —Xunore3a o CHMYJITAHUM KBAJPATHYHUM 00JIMIIMMA).
Heka je Ilg mpobaem: N2 + 1u N2 + 3cy ncToBpeMeHo MPoCTH 3a GeckonauHo MHoro N. Heka je ®(Ilg, Q)
MynTUIapTUTHA Mpexka ca k=2, Vo = {n}, V; = {n?+1}, V, = {n2+3}, uBuna (N, a) y naptutu 1 nocroju < a
= n2+1A amnpocrt, uBuna (N, b) y maptutu 2 nocroju < b = n? + 3A b npocrt. Taga Baxu:

Ilg je Tauan < CBaku uBop Ny ®(Ilg, Q) uma creneH > 1y o0e mapTure.

Joka3 1 (IupexraHn).

3a cBako N, nedunumemo Q4(n): 3a = n?+1rakas aa je a npoct; Qz(n): b = n2+3Takas aa je b mpocr. Tlo
koHCTpykuuju, Q4(n) je exBuBanentHo deg (n) = 1, a Qz(n) je exBuBanentHo deg(n) > 1. Cuctem Q4(N) A
Q2(n) je 3amoBosbeH ako u camo ako deg;(n) > 1 A deg(n) > 1.

Hakne, g Tauan < VN, degy(n)>1Adeg(n)>1 m

Joka3 2 (KoHTpagukuujom).

(=) IpernocraBumo na Ilg Baxku. Tama 3a cBako N, moctoju mpoct N2 + 1u npoct N2 + 3 ma degy(n) > 1u
deg(n) > 1.

(<) MpernocTaBUMO CYMPOTHO: J1a MOCTOjU Ny ca deg;(Ng) = 0 mu deg(ny) = 0. Taga He MOCTOjU MPOCT
Ne? + 1lwim He mocToju MpoCT N?+3, mTO HapymaBa cucteM ycioBa. Konrpanukimja ca 1.

Haxe, Vn, deg(n) > 1A deg(n)>1 =

Jloka3 3 (YHHBep3aJIHO NMPeCIHKABAbE).

[Mpumenumo Teopemy 7.3[2] Ha mpobiem Ilg. Ona rapantyje koHcTpykTop ® n exBuBaicHujy: Ilg Tauan
© O(I1g) nema nornynux pyna. Y mpexu ®(Ilg,Q), mornyna pymna y usopy N 3a ycinos i je deg(n) = O.
Hemnocrojame pyna 3Haun aa Vn, Vi, deg(n) > 1. [lakine, g tauan < Vn, deg(n) > 1A deg(n)>1. =

Teopema BQ7 (ExBuBajienuuja 1.7 —Xunore3a o mpocToM TPUILIETY Y APUTMETHYKOj MIPOTPECHjH).
Heka je II; mpo6aem: 3a cBako d, mocToju 6eckoHauyHo MHOTo P, p+d, p + 2dnpoctux. Heka je ® (115, Q)
myntunaptuTia mpexka ca K = 3, Vo ={p}, V1 ={p}, V2 ={p + d}, V3 = {p + 2d}, uBuna (p, q) y naptut i
noctoju & g = p + (i-1)d A g npoct. Taga Baxw:

I1; je Tauan < CBaku uBop Py ®(I1;, Q) uma crenen > 1y cBe Tpu mapTuTe.

Joka3 1 (IupexraHn).

3a cBako p, aepunuimemo Q4(p): 3q = p rakas xa je g mpoct; Qz(p): 3q = p+d Takas aa je g mpoct; Qs(p):
3q = p+2drakas 1a je g npoct. [Ipema koncTpykumju, Qi(p) je ekpuBanentno deg(p) > 1. Cucrem Q1(p) A
Q2(p) A Qs(p) je 3amoBosbeH ako u camo ako degy(p) > 1 A deg(p) = 1 A deg(p) > 1.

Haxne, I1; Tavan < Vp, degy(p) > 1A deg(p) > 1A deg(p)>1 =

Joka3 2 (KoHTpagukuujom).

(=) IpernocraBumo aa I, Baxku. Tama 3a cBako p, mocroje mpoctu P, p+d, p+2d, na deg(p) > 1, deg:(p)
>1udeg(p)> 1

(<) MpernocTaBUMO CYNPOTHO: J1a IOCTOjU Po | ig ca dego(Po) = 0. Tama He moctoju mpocT Po + (ip-1)d,
IITO HapyIlaBa cucTeM yciosa. Konrpaaukuuja ca Il;.

Hakie, Vp, Vi, deg(p)> 1. m

Joka3 3 (YHHBep3aJIHO NMPeCIHKABAabE).

[Mpumenumo Teopemy 7.3[2] Ha mpobiem II;. Ona rapantyje koHcTpykTop ® n exBuBaieHuujy: I, Tauan
© O(I1,) vema nornynux pyna. Y mpexu ®(I1,,Q), mornyna pymna y usopy p 3a ycnos i je deg(p) = O.
Hemnocrojame pyna 31aun aa vp, Vi, deg(p) > 1. Jaxue, I, tauan < Vp, Vi, deg(p)> 1. m
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Teopema BQ8 (ExBuBajieHuuja 3a npodsem 1.8 —Xumnore3a o mpocTOM MapoBamy y pelierkama).
Hexka can IIg 6yae npobnem: mocToju 6eCKOHAYHO MHOTO mpocTux y 2J1 pemerkamMa ca KOOPAMHATHUM
orpannyemnma. Heka je ®(Ilg, Q) myarunaprutaa mMpexa ca K = 2, Vo = {n}, V1 = {X}, V, = {y}, uBuna
(n, X) y maptutu 1 mocroju & X = fi(N) A X npocr, usuna (N, y) y napturu 2 nocroju < Yy = fo(n) Ay
npoct. Tana Baxu: Ilg je Tauan & CBaku uBop Ny ®(Ilg, Q) uma crenen > 1y o6e naprure.

Joka3 1 (IupexraHn).

3a cBako N, pedunumemo Q4(n): Ix = f3(n) Takas na je X mpoct; Qz(n): Iy = f,(n) Takas na je y npoct. [o
koHcTpykuuju, Q4(n) je exBuBanentHo deg (n) > 1, a Qz(n) je exBuBanentHo deg(n) > 1. Cuctem Q4(N) A
Q2(n) je 3amoBobeH ako u camo ako deg;(n) > 1 A deg(n) > 1.

Hakie, Ig Tauan < VN, deg(n)>1Adeg(n)>1 m

Joka3 2 (KoHTpagukuujom).

(=) HpernocraBumo na Ig Baxxu. Tama 3a cBako N, moctoju npoct X = f1(N) u mpoct y = f5(n), ma deg,(n) >
ludeg(n)>1

(&) TpermoctaBUMO CYPOTHO: Ja MOCTOjU Ng ca degy(Ng) = O mu deg(Ng) = 0. Taza He MOCTOjU MPOCT X
= f1(ng) mwmm He mocrtoju mpoct Y = fy(Ng), mwTO Hapymasa cucreM ycnoBa. Konrpamukuumja ca Ilg.
Haxe, Vn, deg(n) > 1A deg(n)>1 =

Joka3 3 (YHHBep3aJIHO NMpeCcIHKABAbE).

[Mpumenumo Teopemy 7.3[2] Ha mpobiem Ilg. Ona rapantyje koHcTpykTop @ M exBuBaicHHjy: [lg Tauan
© O(IIg) vema nornynux pyna. Y mpexu ®(Ilg,Q), mornyna pymna y usopy N 3a ycinos i je deg(n) = O.
Hemnocrojame pyna 31aun aa vn, Vi, deg(n) > 1. Jlakne, Ilg Tauan < Vn, Vi, deg(n)>1. m

Teopema BQ9 (ExBuBajiieHuuja 3a npo6. 1.9 —Xumnore3a o cucreMuma o1 3 KBapaTHYHA 00JIHKA).
Heka je Ty mpobaem: N2+1, n2+3u N2+7 cy HCTOBpPEMEHO NMPOCTH 3a GeckoHa4YHO MHOT0 N. Heka je ®(I,,
Q) myntunaptutHa mpexa ca K = 3, Vo = {n}, V; = {n2+1}, V, = {n2+3}, V3 = {n?+7}, uBuma (n, a) y
naptutu 1 nocroju < a = N?+1A a npocr, usuna (N, b) y maprutu 2 nocroju < b = n2+3A b npocr, usuna
(n, ¢)y maprutu 3 moctoju & € = N2+7A c mpocT. Taaa Baxu:

I, je Tauan < CBaku yBop Ny ®(Ily, Q) uma cTrenen > 1y cBe Tpu mapTuTe.

Joka3 1 (IupexraHn).

3a cBako N, pedunumemo Qq(n): 3a = n?+1lrtakas na je a npoct; Qz(N): Ib = nN?+3 Takas aa je b mpocr;
Q3(n): 3¢ = n?+7TakaB na je € mpoct. [To koHcTpykuuju, Qi(N) je exkBuBanentHo deg(n) > 1. Cucrem Q4(N)
A Q2(n) A Q3(n) je 3amoBosbeH ako u camo ako degy(n) > 1 A deg(n) > 1 A deg(n) > 1.

Hakie, g Tauan < VN, deg(n) > 1A deg(n)>1Adeg(n)>1 =

Joka3 2 (KoHTpagukuujom).

(=) IpermoctaBumo aa Mg Baxku. Tazga 3a cBako N, moctoje Heku mpocTu N2+1, N2+3, n2+7, ma deg;(n) > 1,
deg(n) > 1u deg(n) > 1.

(<) peTrnocTaBMMO CYMPOTHO: J1a MOCTOjU Ng U ig ca dego(Ne) = 0. Tama He mocToju mpocT N2 + Gy, TC
cy d;=1, d,=3, d3=7, mrro HapyiiaBa cuctem yciosa. Kontpaaukimja ca Ilg. lakie, Vn, Vi, deg(n) > 1. m
Joka3 3 (YHHUBep3aJaHO NMpeCcIHKABabe).

[Mpumenumo Teopemy 7.3[2] Ha mpobiem Ilg. OHa rapantyje koHcTpykTOp @ M exBuBaieHH]jy: Iy Tauan
© O(I1y) Hema nornynux pyna. Y mpexu ®(Ily,Q), mornyHna pymna y usopy N 3a ycnos i je deg(n) = O.
Hemnocrojame pyna 31aun aa vn, Vi, deg(n) > 1. [lakne, Iy Tauan < Vn, Vi, deg(n)>1. m

Teopema BQ10 (ExBuBasiennuja 3a 1.10 —Xunore3a o 3acTyn/beHOCTH NMPOCTUX y 21 pemieTkn).
Hexa je Il;9 mpoGiieM: rycTHHA NPOCTHX Y Z? ca KOOPAUMHATHUM OrpaHHYelbNMa je paBHOMepHa. Heka
je ®(IMyo, Q) myntumaptutHa mpexa ca K = 2, Vo = {n}, V4 = {X}, Vo = {y}, uBuna (n, X) y naprutu 1
noctoju < X = f;(n) A X mpocrt, usuiia (N, y) y naptutu 2 nocroju & y = fp(N) Ay npoct. Taga Baxu:
Iy je Tauan & Ceaku uBop Ny ®(I141y, Q) umMa crenen > 1y o6e nmaprure.
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Hoka3 1 (Iupexran).

3a cBako N, pedunumemo Q4(n): IX = f3(n) Takas xa je X mpoct; Q,(n): Iy = f,(n) Takas aa je y npoct. Io
koHCTpyKIuju, Q1(N) je exBuBanentHo deg (n) = 1, a Q,(n) je exBuBaientHo deg(n) > 1. Cuctem Q4(N) A
Q2(n) je 3amoBosbeH ako u camo ako deg;(n) > 1 A deg(n) > 1.

Hakie, I;¢ Tauan < Vn, deg(n)>1Adeg(n)>1 =

Joka3 2 (KoHTpagukuujom).

(=) IpernoctaBumo aa Iy, Baku. Tama 3a cBako N, moctoju mpoct X = f;(N) u mpoct y = f5(n), ma degy(n)
>1udeg(n)>1

(&) IpernoctaBuMO CYPOTHO: Ja MOCTOjU Ng ca degy(Ng) = O mu deg(Ng) = 0. Tapa He MOCTOjU MPOCT X
= fi(ng) mmu me moctoju mpoct Y = fy(ng), mro Hapymasa cucrem ycioBa. Koutpamukimja ca Ilq,.
Hakine, Vn, deg(n)>1Adeg(n)>1 =

Joka3 3 (YHHBep3aJIHO NMpecTHKABambe).

IMpumenumo Teopemy 7.3 [2] Ha npobiem Il;o. OHa rapantyje koHCTpykTOp ® U exBuBaneHuujy: Il
tadad & ®(Ilo) Hema mornyHux pyma. Y mpexu ®(Il10,Q), motnyHa pyma y uBopy N 3a ycios i je deg(n)
= 0. Henocrojame pyna 3Hauu 1a vn, Vi, deg(n) > 1. Jlaxine, 110 Tauan < Vn, Vi, deg(n) > 1 m

Teopema BQ11 (ExBuBasieHunuja 3a npodiaem 1.11 —Xunore3a o mpocToMm y30pKky y Zn?).

Heka je I1;; npoGniem: 3a ¢pukcHe mapose (Kq, M) u (Kz, M), mocroju 6ecKkOHAYHO MHOTO N TAKBHX 12
cy N2 + kyin + my m N2 + kn + m, ucroBpemeno npoctu. Heka ®(I1y4, Q) Oyae mynTunapTuTHa Mpexka ca
k=2 Vo={n}, Vi ={n2+kn + my}, V; = {n?2 + kzn + my}, uBuna (N, a)y napruru 1 nocroju & a = n? +
kin + my A ampoct, uuna (N, b) y maprutu 2 nocroju < b = n? + kxn + my A b mpoct. Tazxa Baxu:

I1;4 je Tauan & Csaku uBop Ny ®(I111, Q) uma crenen > 1y o6e maprure.

Hoka3 1 (Iupexran).

3a cBako N, gepunuimemo Q4(n): 3a = n?2 + kn + My takas aa je a npoct; Q2(N): Ib = N2 + k,n + M, Takas
na je b mpocr. ITo korctpykuuju, Q4(N) je exkBuanentHo deg;(n) > 1, a Qz(N) je exBuBanentHo degy(n) >
1. Cucrem Q;(N) A Qz(n) je 3amoBosbeH axo um camo axo deg(n) > 1 A deg(n) > 1
Hakie, I1;1 Tauan © Vn, deg(n) > 1A deg(n)>1 m

Joka3 2 (KoHTpagukuujom).

(=) IpernocraBumo na Ily; Baxu. Taxa 3a cBako N, moctoju mpocT N2 + KyN + My u poct N? + kyn + my,
na degy(n) > 1u deg(n) > 1.

(&) MpernocraBUMO CyMpOTHO: Jia MOCTOjU Ny ca deg;(Ng) = O mu degy(ne) = 0. Tama He moCTOjU MPOCT
Ne? + KiNg + My itk He mocToju MPoCT Ng? + KaNg + My, mTo Hapymasa cucteM ycnosa. KoHTpaaukiuja ca
I44. dakne, VN, deg(n) > 1A deg(n)>1 m

Joka3 3 (YHHBep3aJaHO NMpecIHKaBambe).

IMpumenumo Teopemy 7.3[2] na npo6aem Il;4. Ona Ham rapanTtyje KOHCTPYKTOp @ 1 exkBuBaIeHIH]Y: 114
tadad <& ®(I;4) Hema notnyHux pymna. Y mpexu ®(I114,Q), motnyna pymna y 4Bopy n 3a ycios i je deg(n)
= 0. Henocrojame pyna 3Hauu 1a vn, Vi, deg(n) > 1. Jlaxie, 114 Tauan < Vn, Vi, deg(n) > 1 =

Teopema BQ12 (ExBuBajieHuuja 3a npodiem 1.12 —Xunore3a o mpocrom cucremy fq, fo, f3).

Hexa je I, mpobnem: n+1, 2n+1m 3n+1cy ncroBpeMeHo npoctu 3a 6eckoHauHo mHoro N. Heka je can
® (M4, Q) myntunaprutHa mpexa ca kK = 3, Vo = {n}, V4 = {n+1}, V, = {2n+1}, V5 = {3n+1}, uBuna (n, a)
y maptutd 1 noctoju < a = N+1A a npocr, usuna (N, b) y mapruru 2 nocroju & b = 2n+1A b npocr,
uBuna (N, ¢)y maptutu 3 moctoju & € = 3n+1A c npoct. Taga Baxu:

I14; je Tauan & CBaku uBop Ny @ (I, Q) uma crenen > 1y cBe Tpu mapTure.

Hoka3 1 (Iupexran).

3a cBako N, mepunumemo Q4(N): 3a = n+lrakas aa je a npoct; Qz(N): Ib = 2n+1Takas aa je b mpocr;
Q3(n): 3c = 3n+lTakaB na je € mpoct. [To koucTpykuuju, Qi(n) je exBuBanentro deg(n) > 1. Cuctem
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Q1(n) A Qz(n) A Q3(n) je 3amoBosbeH ako u camo ako deg(n) > 1 A deg(n) > 1 A degs(n) > 1.
Hakie, I3, tauan & Vn, deg(n) > 1A deg(n)>1Adeg((n)>1 =

Joka3 2 (KoHTpagukuujom).

(=) MpermocraBumo na Iy, Baxku. Tama 3a cBako N, mocroje mpoctd N+1, 2n+1, 3n+1, ma deg(n) > 1,
deg(n) > 1u deg(n) > 1.

(&) IpermoctaBuMO CYMPOTHO: JIa TIOCTOjH Ng 1 ig ca dego(Ng) = 0. Taga He noctoju mpoct fig(Ng), Tae cy
fi1=n+1, f,=2n+1, f3=3n+1, mTo HapymiaBa cuctem ycioBa. Konrpamukiuja ca Ily,.

Hakne, Vn, Vi, deg(n)> 1. m

Joka3 3 (YHHBep3aJaHO NMpecIMKaBambe).

IMpumenumo Teopemy 7.3[2] ua npoGiiem I1;,. Ona HaM rapantyje KOHCTPYKTOp ® U ekBuBaneHIHjy: I,
tadad & ®(I;,) Hema nmornyHux pyma. Y mpexu ®(I112,Q), motnyHa pymna y uBopy N 3a ycios i je deg(n)
= 0. Henocrojame pyna 3Hauu 1a vn, Vi, deg(n) > 1. Jlaxine, I, Tauan < Vn, Vi, deg(n) > 1 =

Teopema BQ13 (ExBuBasienuuja 3a npodiem 1.13 —Caaba I'ogoaxosa xumnoresa).

Heka je I3 mpobGiem: cBaku HemapHu N > 5je 36up Tpu npocrta. Heka ®(I1;3, Q) Oyae MyaTunapTuTHa
mpexa ca K = 3, Vo = {n}, V1 = {p1}, V2 = {pz2}, V3 = {ps}, uBuia (n, p) y napturu i nocroju & p =P AP
mpocT A P1+P2+Ps = N. Taga Baxu:

I3 je Tauan & CBaku uBop Ny @ (I3, Q) uma crenen > 1y cBe Tpu mapTure.

Joka3 1 (IupexraHn).

3a cBako N, pepunumemo Qq(N): IP; mpocT Takas aa P1+Pz+Ps = N; Qz(N): AP, mpoct Takas na P1+P2t+pPs
= n; Qz(n): Ips npoct TakaB na P;+pPa+pPs = N. [Ipema xouctpykuuju, Qi(N) je exkpuBanentno deg(n) > 1.
Cucrem Q1(n) A Qz(n) A Qz(n) je 3amoBosbeH ako u camo ako degi(n) > 1 A deg(n) > 1 A degs(n) > 1.
Hakne, I3 Tauan < Vn, deg(n) > 1A deg(n)>1Adeg(n)>1 =

Joka3 2 (KoHTpagukuujom).

(=) HpernoctaBumo aa I,z Baxku. Tama 3a cBako N, MOCTOje MPOCTH Py, P2, P3, a degy(n) > 1, deg(n) > 1
u deg(n) > 1.

(&) IpernocTaBUMO CYNPOTHO: J1a MOCTOju Ng 1 19 ca degg(ng) = 0. Tama He MOXKe MOCTOjaTH HU MPOCT Pig,
ITO HapyIliaBa cucteM yciosa. Konrpaaukimja ca Iy, dakie, Vn, Vi, deg(n) > 1. m

Joka3 3 (YHHUBep3aJIHO NMpeCcIHKABabE).

[Mpumenumo Teopemy 7.3[2] na npo6aem I1;3. Ona Ham rapantyje KOHCTpYKTOp @ 1 exBuBaieHHjy: 113
tadaH < ®(Il;3) Hema notnyHux pymna. Y mpexu ®(I143,Q), nornyHa pyna y 4Bopy N 3a ycios i je deg(n)
= 0. Henocrojame pyna 3Hauu 1a vn, Vi, deg(n) > 1. Jlaxine, 113 Tauan < Vn, Vi, deg(n) > 1 =

Teopema BQ14 (ExBuBajieHuuja 3a npodiaem 1.14 —Jaka INoandaxoBa xumnoresa).

Heka je Il;4 npoGiiem: cBaku mapan N > 2 je 30up aBa mpocta. Heka je @ (1114, Q) MynTHIAPTUTHA MpEXka
cak=2,Vo={n}, V1 ={p1}, V2 ={p2}, uBunua (n, p) y naprutu 1 nocroju < p = p; A P npoct A pP1+p2 =

N, umiia (N, P) y mapTutu 2 MOCTOjU < P = P A P mpocT A P;+p2 = N. Taga Baxu:

I, je Tauan & Ceaku uBop Ny ®(I114, Q) uma crenen > 1y o6e naprure.

Joka3 1 (IupexraHn).

3a cBako N, gepunruimemo Q4(N): 3P, mpocT Takas aa P;+pP2 = N; Qz(n): Ip, mpoct Takas xa P1+pPz = Nn. Ilo
koHCTpykuuju, Q1(N) je ekBuBanentHo deg (n) > 1, a Q,(n) je exBuBanentHo degy(n) > 1. Cuctem Q4(N) A

Q2(n) je 3amoBosbeH ako u camo ako deg;(n) > 1 A deg(n) > 1.

Hakne, I1;4 Tauan © Vn, deg(n) > 1A deg(n)>1 =

Joka3 2 (KoHTpagukuujom).

(=) HpernoctaBumo aa I, Baku. Taga 3a cBako N, MOCTOje MPOCTH P4 U P, la degy(n) > 1 u degy(n) > 1.
(&) IpernocTaBUMO CyMPOTHO: Ja MOCTOjU Ny ca degy(Ng) = Owmu degy(Ne) = 0. Taga He MOCTOjU MPOCT Pq
WK HE TIOCTOjU MPOCT Py, LITO HapyiiaBa cucteM yciosa. Konrpaaukimja ca Iq4.
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Haxine, vn, degi(n) > 1A deg(n)>1. =

Joka3 3 (YHHBep3aJaHO NMpeCcIHKABambe).

IMpumenumo Teopemy 7.3 [2] Ha npoGiiem Il;4. OHa Ham rapaHtyje KOHCTPYKTOp @ U ekBuBaieHIH]Y: 1114
tadaH & ®(I1,4) Hema mornyHux pymna. Y mpexu ®(Il14,Q), motmyHa pyna y usopy N 3a ycios i je deg(n)
= 0. Henocrojame pyna 3Hauu 1a Vn, Vi, deg(n) > 1. Jlakne, I114 Tauan < Vn, Vi, deg(n) > 1. m

Teopema BQ15 (ExBuBasiennuja 3a npo6aem 1.15 —I'onn6ax-Ojaepos npodiaem).

Heka je Il;5 mpobnem: cBaku N > 6 je 30up aBa pasnanuuta npocta. Heka je ®@(Il;5, Q) MmyaTunaptutHa
mpexa ca Kk = 2, Vo = {n}, V1 = {p4}, V2 = {p2}, uBuna (n, p) y mapruru 1 mocroju & p = p; A P mpoct A
P1+pP2 = NA Py # P2, uBHLA (N, P) y DApTUTH 2 IOCTOjU < P = P2 A P IPOCT A P1+P2 = NA P1 # Pa.

Tana Baxu: ;5 je Tauan & CBaku uBop Ny ®(I1;5, Q) uma creneH > 1y o0e maprure.

Hoka3 1 (Iupexran).

3a cBako N, gepunuimemo Q4(N): AP, mpocT Takas Aa P1+P2 = NA Py # Po2; Q2(N): AP, mpocT Takas g3 Pq +
P2 = N A p1 # P2. [To korcTpyKIHjH, Q1(N) je exBuBaneHTHO deg(n) = 1, a Q,(n) je exBuBanentHo deg(n)
> 1. Cuctem Q1(n) A Q2(Nn) je 3amoBosbeH aKo u camo axo deg,(n) > 1 A degy(n) > 1.

Hakne, I35 Tauan © Vn, deg(n) > 1A deg(n)>1 =

Joka3 2 (KoHTpagukuujom).

(=) IpernocraBumo na Il;5 Baxku. Taga 3a cBako N, MOCTOje Pa3IMYUTH MPOCTU Py U P2, ma degy(n) > 1 u
deg(n) > 1.

(&) IpernocTaBUMO CyNpOTHO: @ MOCTOjU Ny ca degy(Ng) = Owiu degy(Ng) = 0. Taga He mOCTOju TPOCT Pq
WU HE TIOCTOjU TPOCT Po, IITO HapyIaBa cucteM ycioBa. Konrpaaukuuja ca Mys.

Hakie, Vn, deg(n)>1Adeg(n)>1 =

Joka3 3 (YHHBep3aJIHO NMpecIHKaBambe).

IMpumenumo Teopemy 7.3[2] ua npoGiiem II;5. Ona Ham rapantyje KOHCTPYKTOp ® U ekBuBaneHInjy: Ils
tadad & ®(I;5) Hema mornyHux pyma. Y mpexu ®(I15,Q), motnyHa pyma y uBopy N 3a ycios i je deg(n)
= 0. Hemocrojame pyna 3Hauu 1a vn, Vi, deg(n) > 1. Jlaxine, ;5 Tauan < Vn, Vi, deg(n) > 1 =

Teopema BQ16 (ExBuBasiennuja 3a npo6iem 1.16 —Tepuapua I'og6ax ca orpaHnyemuma).
Heka Il;¢ Oyne mpoGiieM: cBaKM N HMa penpe3eHTANHjy Kao 30HpP TPH MPOCTA €a JaTHM CHEelUjaTHUM
orpannyenjuma. Heka je ®(Il¢, Q) myntunaprutia mpexa cak = 3, Vo = {n}, V1 = {p1}, V2 = {p2}, V5 =
{p3}, uBuua (N, p) y maptutu i nocToju < P = Pi A P npocT A Py + Pz + P3 = N A crienujajiHa OrpaHuuCHA.
Tana Baxu: ;6 je Tauan & CBaku uBop Ny @ (I, Q) uMa cTeneH > 1y cBe TPU NapTHTeE.
Hoxa3 1 (Iupexran).
3a cBako N, nedunumemo Q;i(n): IP;: mpoct Takas Aa P1+P.+Pz = N U crienujasHa orpaHuyemna, 3a i = 1,2,3
ITo xoucTpykuuju, Qi(n) je ekBuBanentno deg(n) = 1. Cucrem Q1(N) A Qz(n) A Qz(N) je 3a10BObEH aKO U
camo ako deg;(n) > 1A deg,(n) = 1A deg(n) > 1.
Hakie, ;¢ Tauan < VN, degy(n) > 1A deg(n)>1Adeg(n)>1 =
Joka3 2 (KoHTpagukuujom).
(=) HpernoctaBumo aa Il;¢ Baxku. Tama 3a cBako N, MOCTOje MPOCTH Py, P2, P3, a degy(n) > 1, deg(n) > 1
u deg(n) > 1.
(&) IIpernocTaBUMO CYNPOTHO: JIa MOCTOjH Ng U ig ca degg(ne) = 0. Tama He 61 MOrao MOCTOjaTH MPOCT Pig,
ITO HapyliaBa cucteM ycioBa. Konrpaaukimja ca M.
Hakie, Vn, Vi, deg(n)>1. m
Joka3 3 (YHHBep3aJIHO NMpeCcIHKaBambe).
IMpumenumo Teopemy 7.3[2] ua npoGiiem Il;¢. Ona HaM rapantyje KOHCTPYKTOp ® U exBHBaieHIH]Y: Tl 6
tadad & ®(Il;6) Hema motnyHux pyma. Y mpexu ®(I16,Q), motnyHa pyma y uBopy N 3a ycios i je deg(n)
= 0. Henocrojame pyna 3Hauu 1a vn, Vi, deg(n) > 1. Jlaxie, ;¢ Tauan < Vn, Vi, deg(n) > 1 =
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IHPUJIOI B: OAI'OBOPU HA KPUTHUKE

VY oBOM, TIOCIEAHEM, TIPIIIOTY, KA0 ¥ Y CBHM PaJiloBUMa MpuKa3zaheMo HEeKOJIMKO KPUTHKA Ca OJITOBOPHMA.

Kputuka 1: ,OBo je camo npedopMynaiiyja no3HaTux pesynrara.”

Oxarosop: Pax He 1oHOCH HOBE TeXHHKE 3a Opojame mpoctux; Beh mokasyje na cBux 16 mpobiema HyXHO
cliesie U3 CTPYKTYPHHUX cBojcTaBa Mpexe Tumna Q. To je mpomena nmapagurme.

Kpurnka 2: ,,CII1-cuct u CII2-cucT cy npeBHIIIe jake MPEeTIoCTaBKe. "

Onrosop: Hucy npernocraBke. OHU Cy CTPYKTYpHH UMIIEPATHBU KOjH CIIEJIe U3 MIPUNAHOCTH Kiacu Tun
Q [7.9]

Kpurtnka 3:,0Baj npuctyn He 1aje eKCIUTMLUTHY KOHCTPYKIH]y."

Onrosop: Merozonoruja He Tpaku KOHCTPYKIINjY; OHA TPaXXH JI0Ka3 MOCTOjamba.

Kpuruka 4: ,0Baj pan je mpeBHIe OmmrH."

Onrosop: Cee cnenuduunoctu cy aare y [lornasmpy 1 (rauke 1.1-1.16)rae je 3a cBaku mpo0sieM HaBeICH

ucropujat, K, py, 0',2, Y KBaHTUTATHBHA IIOCJICIMIIA.

Kpurtuka 5: ,,0Bo je HEKaKo NMpeBHIle jeJHOCTABHO, 3ap je Moryhe na ¢pyHumonume."

OaroBop: JenHOCTaBHO 3aMCTa jecTe, YBEK je JIENOTa Y jeTHOCTAaBHOCTH. MelyTuM, eBeT pasioBa Ha KojuMa
OBa NPUMEHA TI0YHMBA HUCY HU MaJjO jeTHOCTaBHH. YTIPaBO Cy OHH TH KOjU Cy JOIPHHENIN TOME Ja HMaMmo
ayaT 3a KOju MOo>keMo peh Ja jecTe jeJHOCTaBaH 3a MPUMEHY.

EITUJIOI

Jlaxse, MOHOBO CMO peIIvIM HOBUX 16 mpoGiieMa a ia X HUCMO HH peniaBayid. HucMo HE Mopaiii jep cMo
I00pO MPUIPEMIIIN TEOPH]y, TIa CMO Tako J00wmmH paT Koju HucMo Hu Boawiu. CyH Ly 6mo nmao pasnora
Jla Hac 3a Taj ycIreX MOXBaJH jep je YIpaBo To, IO HeMy, BpXyHall yMETHOCTH paToBama. Jloayiie, mpaBor
para Ty HHje ¥ OWMJIO ajH jecTe OHOT Jia MOCTUTHEMO IWJb Y MaTeMaTHnu. Taj b je, jacHo, OMo 11a Haj3axa
YTBPAMMO J1a JIK Cy OBUX 16 M3HETHX XUTIOTe3a TayHe, ITO CMO M YTBPJAWIH U TO ca JIJakohoM K0joj ce Hu
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TYPE Q — MULTIPARTITE INTERACTION NETWORKS

Close primes cannot be alone.

ABSTRACT

This paper presents a compilation of 16 problemByple Q (multipartite interaction networks) that can be
solved by applying theUniversal Master TemplateFor all problems, the same canonical network
construction applies, the same structural impezat@P1-syst,SP2syst) hold, and the same application of
Theorem 6.1 is used. The differences are onlyemiiimber of conditionls, the form of the functiong(n),
and the asymptotic formula fer,,. All 16 problems are solved in an identical manmgrich confirms the
power of the universal methodology. This work seras a paradigmatic example of how an entire dass
problems is solved by applying a single template.
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