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Kora nman Henonnu 4 ropunu, ITan Eppem n
pekox Ha cBojaTa Majka: “Axo 00 100 oozemewt 250, Ke
0ob6uew 150 100 Hyaaiua”. Manmuot Ilanm Toram Beke
3HaeJ Ha MaMeT JjJa MHOXHU TpUIM(pPEHU U YETHPUIIN-
¢penn GpoeBH, HO JOTOraIll HUKOj HE My KaXal Jieka
MOCTOjaT ¥ HeraTuBHU OpoeBu. Bo mopgornHexxHuTE TO-
IUHA TOj CO pajfocT ce ceKapan: “Toa beute camocitio]-
Ho otukpuinue.”

Epnem Gele BeueH NaTHUK; >KUBEIIE NIaTyBaj-
KU Off €fIeH 710 IPyT YHUBEP3UTET, Of] EHA Hay4YHa KOH-
¢epennyja go apyra. Mefyroa, ocTaHa IBpCTO NOBP3aH
co YHrapwuja, Kaje IITO OWille HEOOWYHO IIEHET W TMOYMUTYBaH, HE caMO Off Ma-
tematndapuTe. Cekoj HaydeH coOup Ha KOj yuecTBYBallle ro IpeTBopalie BO Ma-
TeMaTU4Ku IpasHuk. Ympe Ha 20. centemsBpu 1996 ropuna Bo Bapmasa, kage
TO ApPXKEUIC NpefaBakba BO PAMKUTE Ha NBOHENECJTIHUOT MUHUCEMECTAp O] KOM-
OGMHATOpUKA.

Bo cekoj nornen konoputHa cdurypa, [Tan Eppgemn umaie mapMaHTeH
obnuaj fa Hy[M NApUYHU Harpaju 3a pellaBamkbe Ha MaTeMaTU4KU IPOOJIEMHU.
Taka, Ha npumep, 1971. ropuna, nonyau 10 gonapu Ha OHOj KOj Ke Hajae 6apem
eleH HelmapeH eKCUEeHTpHYeH Opoj W 25 mojlapu 3a foka3 fieka TakoB Opoj He
nocron. (ExcrieHTpudeH e oHOj Gpoj KOj € moMaJ off 30UpOT Ha CBOUTE BUCTUHCKH
ReNUTEH, HO HEe MOKe fla Ce MPEeTCTaBW Kako 30Mp Ha HEKOW CBOM Pa3JIMUHU
BUCTHHCKH fesurenu. 70 e HajMaanoT ekcueHTpudeH 6poj.) OBoj mpuMep HE O
HaBelyBaMe 3apajd 3aHUMIMBOCTAa Ha 3afavaTa, TYKy 3apafgu TnpeduHeTeTa
nporenka Ha Eppemnt 3a peaTuBHaTa BPeTHOCT HAa KOHTPANIPEMEPOT U TOKA30T.
HapI/I‘{HaTa BPENHOCT Ha HarpangaTta HE Oellle TTIOTTHUK Ha MaTeéMaTU4apuTe a ru
pemaBaat EppemoBute npo6iemu. [la ce pemn Hekoj o EppenioBure nmpobnemun
IIpeTCTaByBallle 4YecT 3a CEKOj] MaTeMaThyap, a OAHKHOTUTE NOOHEHU Ofi HETO
3Hauea noBeke OJ1 3BBAHUYHUTE TUIVIOMHA U CE€ YyBaHU KaKO Hajnpam CIIOMCHH.

HajcnaBen HeroB mokas e moka3or (3aeguo co CenGepr) na Teopemara 3a
npoctuTe OpoeBm Koja riack: Axko e 7z(n) Opojoiti Ha fipocitiuitie 6poedu Kou He ce
fHozoaemit 00 N, iozauu
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1.

TBpaeweTo nmpBO ro pokaxane Apgamap u Bane-IlyceH co meTopuTe Ha KOM-
mnekcHaTa aHanusa. Eppemt 1949. roguna, 3aeHo co Cenbepr, 06jaBui eIeMeH-
TapeH 0Ka3, BO KOj BOOMIIITO HE Ce KOPUCTAT KOMIUIEKCHU OPOEBH.

ITan Eppew 36opyBarte aeka I'ocnop Ha He6oTo nma KHUT'A koja ru conp-
KU OKA3UTe HA CUTE MaTeMaTHIKU TEOPEMH KOU MOXKAT Jla Ce 3aMUCTAT; YIITE MOBe-
Ke, THe OKa3M ce HajaoOpy U HajeleraHTHU. 3a JOKa3HuTe 3a KOM cMeTallle fieka ce
3HAYajHU U UCKITyunTesHY, Benele aeka ce oq KHUT'ATA.
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Eppew ocraBu gnaboka Tpara BO MaTeMaTHKaTa, HE caMo cO HaOpOeHu-

Te pe3yaTaTH BO MaTeMaTHKaTa, 0COOEHO BO TeopujaTa Ha OpoeBH U KOMOWHa-
TopukaTa. ViMeHo, TOj Gellle 1 HajrojeM cocTaByBay Ha MaTeMaTHIKH IIPOOIeMu
Ha CUTE BPEMHUHA, Of 3aflaud HAMEHETHU 3a CPEJHOLIKOJIUTE JO UCTPXKYBauKu
npobiemu, Mef'y KoM HEKOM U JIO JICHEIIeH JieH He ce pelleHdu. MHOTYy HEeroBmu
npoOjieMu IOCIyXKUIEe KaKo MOYeTHAa TOYKa 33 HAay4YHU UCTpaxKyBawma BO pas-
JUYHE o0NacTH Ha MaTeMaTukaTa. Bo rojmema Mepka 6iaropapejku my Ha Ep-
Jlelll, yHrapckaTa MaTeMaTHKa 3aB3eMa Taka BUCOKO MECTO BO CBETOT.

Bo nmpopomkenne Ke BU nmpe3eHTHpame mnetT npobnemu Ha Ilan Epper,

KOM BO pa3jMYHU BPEMEHCKH NMepHoin ce 00jaByBaHHW BO CIHCAHUETO “American
Mathematical Monthly”.

1.

Hoxaxceitie Oexa mezy 6uno kou N+1 tipupooru 6poesu domaru uiu eOHAK8U
Ha 2N, dociiojaiti 08a MAKEU Witio eOHUOIL 00 HUB e Oeauilien Ha OPYZUOTL.

Pemenne. Heka pganenure OpoeBu ce aj,ay,...,85,1 U HEKa 2 ¢ HajrOJIEMUOT

CTCIICH Ha 6pOjOT 2 BO KAaHOHUYHOTO pasiioXKyBawke Ha &, HA NMPOCTU MHOXKUTE-

mu. Toram, a, = 20 C, Kajie C e HemapeH 6poj. bupiejku mefy mpupogHuTe 6pOeBI
on 1 o 2n uMa n HemapHu, Off IPUHIMIOT Ha [lupuxie ciegyBa ieka Mery gaje-
HUTe N+1 OpoeBu a, MOpa fia IOCTOjaT fiBa Kaj Kou (pakTOpUTe C ce MOKJIOINY-
BaaT. Ounrie Ho eAHUOT Off HUB € ICNUB CO JIPYTUOT.

Hexa 1<a; <ap <..<ay <N e Husa 00 UpupoOHu O6poesu, MAKEU WO

k
H3C (aj,aj) > n. doxaxeitie dexa zai < %
i=1

Pemenue. CIMUHO KAKO BO MPETXO{HATA 3ajjaua Ce JOKaXKyBa IeKa
n+1
k<[ )

On npyra crpaHa, ako Opoj a; ce Haofa BO HUM3aTa, TOralll HufieH IpUpofieH Opoj
b TakoB mTO a;b<n He MoXe fja ce Haofa BO HU3aTa M CUTE THE OPOEBH Of

o6k a;b ce pasmmann. Bpojor Ha TakBuTEe 6poeBm b e enHaKOB Ha l:aﬂ:l 3Haum,

k k

Zl[éﬂ <n-1, ox Kajie WTO ceyBa Ziaﬂl <n-1+k. Op mocnegqHOTO HepaBeH-
1= 1=
CTBO ¥ Off HepaBeHCTBOTO (1) mobuBame

K
n n
_Zai sn+[2]s

i=1

N

n 1
OfI IIITO ClleflyBa

1.3
Q -2

LM~
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Hexa a; <ap <...<ap <2n ce upupooHu bpoesu, axsu Witlo HueoeH 00 HUE He
e 0eaus co Hekoj Opyz 6poj Ha Hu3aitia. [okaxceitie Oexa aq > 2 K. Kkade 6pojoiu k

e oiipedeneH co HepaseHcitieaila 3¥ <on< 3k, Hoxkaxceitie Oexa osaa oyenka
3a a, He modice 0a ce Ho000pu.

Pemenne. [la ru 3anuieMe 4jeHOBUTE Ha HU3aTa BO OOMHK @, = 20y C, , Kajie
c, ce HemapHu O6poeBu. bpoesure C,, ce pa3nuyHu, 6uAejKu ako Mel'y YIEHOBH-
Te Ha HU3aTa MOCTOjaT ABa CO €JHAaKBU (haKTOpPH C,,, TOTAII €IHUOT Off HUB Ke
Owjie AeNuB co IPYTHOT, IITO MPOTUBPEYN HA YCIOBOT Ha 3amadara. Cropep Toa,
YJICHOBUTE HA HU3aTa MOXKaT fla ce MpeTcTaBaT BO OONUK &, = 20y c, . Kage
MHOXKUTEJIUTE C,, CO TOYHOCT JJO HUBHHUOT IOPEJIOK CE TOKJIONYBaaT CO WICHOBH-
Te Ha HU3aTa 1, 3, 5, ..., 2n-1. IIpBo Aa ja pasriefame nopgHusata O6poeBd a,,, 3a
KOH C,, = 1,3,32 . ,3k . UneHoBUTE Ha OBaa MOJHM3Aa MOXAT Jia Ce MPETCTaBaT BO
oomuk 243! , Kage 1 =012,...,k, npu mrto 5 > 3,1, OupiejKu BO CIPOTUBHO
CIIEIHUOT 4YJeH Ha TNofHu3aTa Ke Owple AenuB co mpeTxogHuoT. Cropep Toa,
B >k—i mzaroa 243 >2573 >2K Axo a; npumara ma pasrnenysanara
MOfIHM3a, TOTalll TBPAEHETO Ha 3afadaTa e JokaxaHno. Bo cnporusHo ¢y > 5.
Cera fja mpeTIocTaBiMe jJieKa CIIPOTHBHO Ha TBPIEH-ETO HA 3a/1avaTa,
a; = 012b1 <2k, Kaje ¢y >5.
3aroa,
k—by S
c1 <2 , Kage k—by > 3.

Crnopest MPeTXORHO TOKaXKaHOTO, MHOKUATEINTE C,, CE Pa3JIMIHU HETApHHU Gpo-

eBH, He norosnemu off 2n. Criopen Toa, 6poeBUTE 0131_1, 3al=123...,b +2,
npumaraaT Ha MHOXECTBOTO MHOXKWTENN C,,, OWIEjKN HajroJIeMHUOT Off HUB T'O
3aI0BOJIyBa HEPABEHCTBOTO

3u+le, < 3rlpk—hy o gurlg2ok=b-3 3k o ©)

OBue 6poeBH onpenieyBaaT IOJHU3a HA TI0YETHATA HU3a @, = Cp 341 Kaje
A=123,...,b; +2. Mefy uneHOBHUTEe Ha OBaa IOJHM3a MOXAT ia CE HajiaT ABa

YIeHa TaKBHU INTO €MHUOT Off HUB, CIPOTHBHO Ha YCJIOBUTE Ha 3afadaTa, ¢ IejiB
CO JIPYTHOT, JOKOJKY O6poeBuTe b, He ce pa3nuKyBaaT U HU 32 €ieH A He BaXu

HEpaBeHCTBOTO D; <b;. MefyToa, oBa HepaBeHCTBO HE € MOXKHO, OWMAejKu A
npuMa by +2 BpepgHOCTH, a mocTojaT HajMHOry by +1 pa3nuyHM HEeHeraTUBHU
e GpoeBw, KO He ce oroJieMu of by .

3a fa mokaskeMe JieKa OIEHKaTa Ha HajMaJHOT WICH Ha HU3aTa HE MOXeE fia ce
nopo6pu, HaBefyBaMe IIpAMep Ha HI3a Kaj KOj HajMaJIMOT WIEH, 3a IIPOU3BOJIHO N,

€ CJJTHAKOB Ha 2 k . UneHOBUTE Ha Taa HU3a MOXKAT Ja CE 3ammiaaT BO 00K



aij :2ki_j3j w;j ,

KaJe ®j Ce CUTe HelapHU OGpOeBU KOU T'O 33{0BOJIyBaaT HEPABEHCTBOTO @ < 2N
U ce 3aeMHO MPOCTH CO 3,

2n
36« =<3kt jo01.. k.
2

He e Temiko ga ce Bunu fieka OpoeBUTE 3 j CC PA3IIM{HH, IOMAIIA Off 2N U ieKa I

uMa TO4HO N. JIeCHO ce JoKaxyBa ieKa HajMAIMOT Off OPOEBHTE djj € E/IHAKOB HA

2¥. Ha npuMep, 3a N=15, Hamata HU3a ja popmupaat 6poesure 8, 10, 11, 12, 13,
14,15,17,18, 19, 21, 23, 25, 27, 29.

_ _ L 2p_ _ _
4. Hexa e p tipociti 6poj ilozoaem 00 3 u N = % Hoxaxceitie Oexa N e Oeauitien Ha

2" -2,
Pemenne. Bo pa3znoxyBameTo
4P ipeP oy

n-1 )
3

MHOXHUTENOT 4 ¢ gemus co 2, 2P —1 e genus co p (copen MaaTa TeopemMa Ha
depma, Oupejku p e mpoct Opoj) u co 3 (Ouaejku p e HemapeH HpocT Opoj).

Cropen Toa, ako p>3, Toramr 2 Pl 1e menuB co 3p, a n-1 e genus co 2p. Cropep
YCIIOBOT Ha 3ajjauaTa, 6pojoT 22P _1 ¢ menuB co N. bupejku n-1 e genus co 2p,
nobusame neka 2" 11 e nemus co 22P —1, ma 3atoa u co n. Koneuno, n e

nemuren Ha 2" — 2, 1ITO M Tpeballe 1a ce OKaxKe.
5. [Haoenu ce K iipupoonu 6poesu a; <ap <...<a <n, kaoe K > |_”T+1J Hoxaxceitie
oOexa bapem 3a eder tiap 6poesu (i,1) 6axcu a; +aj = ay.
Pemenne. [1a ro pasriename MHOXKeCTBOTO Off k-1 ipuponHn GpoeBn
Ay — 81,83 — 8,3 — -

3aemHO CO MHOKECTBOTO Of HafieHUTe K pa3nuIHn OpupopHu OpOeBH,
mo6uBame 2k-1>n npupomgHn GpPOeBH, KOW ce MOMAaJM WU eHakKBU Ha N. Ofn
MpUHIMIOT Ha [lupuxie ciiegyBa fieka ABETe MHOXKECTBa MMaaT 0apeM efeH
3a€[HUUKM €JEeMEHT, T.e. 0apeM e[Hall Baxu 4&j=a, —d& T.6. BaAXHU

q +a =a.
3a k= [n7+1] TBPACHETO HE BaXKH, IIITO MOXE fia CE BUAM Of CIIEHUOT IPUMED:

[%]Jr 1 [%]+ 2,...Nn.

Kaxko mrTo Beke pekoBme Eppein Oeile mo3HaT 110 MHOTYTE IIOCTaBEHH
npo6aeMu. [lony HaBeleHUTe HerOBU NPOOJIEMH Ce YIITE HE CE PELIEHM.
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3.

4.
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o0
Jloxaxceitie Oexa Z
n=2"""

Hexa P e iipousgoana itiouka 6o eHaitipeltHocitia Ha ipu-
azoanuk. Co aq,a,,a3 0a 2u O3HA4UME PACHIOjaHUjailia 0O

woukatta P 00 temursaitia Ha WPUAZOAHUKOT, A CO X, Y U Z
pacitiojarujaitia 00 woukaitia P 0o citipanuitie Ha Wpua-
2oanukoill. Oopedeitie ja HajmMaalia 8PeOHOCH HA U3PA3OTT
a; +ap, +ag
X+y+z

Iaderu ce N WouKU 80 PAMHUHATIA HAKSU WO Medy
HUB He loctiojaili Wpu KoauHeapHu iwoyku. I'u pazzaedy-
eame OHUe HApPOBU UWIOHUKU MeZy KOU paciliojaHueilio e
eoHaxeo Ha 1. Koj e Hajzoaemuoii 6poj Ha ilakeu
itaposu?

1 e upauuoraner 6poj.

lloxaxceitie Oeka 80 KOH8ekceH N-azoanuk (N>5) He Hocitiou ilieme Koe e eOHAKB0
000anedeHo 00 Opyzu Yelliupl iemurba.



