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DuiemeHTapHbIMU cpeacrBamu npeaMerHo (o IlerpoBy) mokasbi-
BaeTcs OJHA U IIPUBO/IUTCS FMIIOTETUYECKOE PellleHne JPYroi us JAByX
yacteii BT®. UcTopukoB MmaTeMaTuKu, BO3MOXKHO, 3aUHTEpeCyeT TOT
JIETKO TOATBep2KJaeMbIii PaKT, YTO K HAXOXKJEHUIO TAKOrO PeIIeHus
oueHb 6im3ok 6611 H. X. AGeJb.

Close to full solution to FLT
by elementary means

A. G. Yegorov, amateur mathematician, Kharkov s.

Summary. The paper objectively (according to Petrov) proves by elemen-
tary means one and gives hypothetical solution of the second of two parts of
FLT. Historians of mathematics might be interested by the easily proven fact
that N. H. Abel was very close to finding such solution.

Ot TOro, 4T0 MBI 3Ha€eM, YTO HEKOTOPOE YHUCJIO
UpPpaNNOHAJIbHOE, HET HUKAKOM TTpaKTUIeCKO
HIOJB3bI, HO €CJIU MBI MOXKEM 3HaThb HEYTO, TO HE
3HATH 9TOr'0 CTAHOBHUTCS HEBBIHOCHMO.

9. Y. Turumapum.

I. OcHOBHOE yTBEPXK/IEHNE U CPEACTBA
K J0Ka3aTeJbCTBY ABYX €ro 4acTeil.

,Ilpu sr00bIX mOmBITKAX A0ka3arh llociennoro Teopemy Pepma dgemeHTap-
HBIMHU CPEJICTBAMHU — CKayKeM, He mpuberas K MeToJaM KyMMepOBOH Teopuu
HJIEATIbHBIX TPOCTBIX JIEIUTEeeH, — HyKHO IPUHUMATH BO BHUMaHUE TOT (haKT,
9TO JlazKe OJIMH TOJbKO YaCTHBIA Ciydail n = 7 B Te4YeHHE MHOIUX JIeT He
TTO/ITABAJICST YCUJIUSM JIYYIINX €BPOMEHCKUX MaTeMATHKOB. KOHEYHO, BIOJIHE
BO3MOXKHO, UYTO OHU MTOJXOIUIIN K TPOOIEME JIOKHBIMU Iy TSMU U 9TO CYIIIECTBYET
KaKasi-TO MPOCTas Uiesi — BO3MOXKHO, OTKpbiTasg Pepma, — npuMeHnMas KO BCEM
CJTy4asiM; OJJHAKO, C IPYTO CTOPOHBI, DOJIee BEPOSATHO, UYTO Ues, IPUTOTHAS [IJTs
2100012 1, ObLTa ObI HaliIeHa, X0Tsa Obl B HEYKJIIOXKelH (hopMe, IPU HHTEHCUBHOM
TIOUCKE 71 00h020 N — MbI puBeau ab3an u3 monorpaduu I. Dasapaca (cM.
c. 94 B [1]). CoobpazkeHnst BO BTOPOM MPEIJIOKEHUH [ATATHI MHOIOTO CTOSIT,
BEpHAs WM II€HA CJIOKUTCS Y YUTATENs, KOTA OCUIUT CTATHIO 0 KOHIIA.



Kak 6b1 TO HE OBLITO, HO U/1€s1, IIPUTOTHAA I A00BLT HEUeMHDLL NPOCTIBLT N,
BCE ke Hanrynana. Janbueitinee eé passutue npuseno (1989) Kk moka3areabcrBy
onHoil yacrtu, a B 2010 rogy u K IHIOTETUYECKOMY DEILIeHUI0 JpYroidl U3 JByX
qacreit Benukoii Teopemsr. [locienoBarenbaoe neTaabHOE W3I0KEHHE O3BY I€H-
HOTO De3yJibTaTa U €CTh COJIEPKAHWE MTaHHOW crarbu. Einé ykakem, 9TO MO
coobpazkeHusiM y100CTBa B I0a4e Pe3yJIbTaTOB UCCIEJOBAHNUS /1aJIee O IIPEeIMETE
PACCMOTPEHMST TOBOPUTCH KaK O HEJOKA3AHHOM yYUBEPKICHUN.

I.1. OcHOBHOE yTBEp2KJIEHHUE.

Besukas reopema ®@epma (BT) dopmysnupyercs rak:
Vteepxaenne 1. He cywecmseyem HamyparvHuLL wuces a, b u c,
O0AA KOMOPHLT
" =b"+a", (1)
2de n — yesoe, borvusee 2
(cm. Bameuanue IT k 3agade 8 kuuru II B [2]). Croxueitmuvu Metomamu XX
Beka B 1995 romy sry Teopemy mokazan duapio Yaiiic (Andrew Wiles).

B 45-om u3 48 ,,3ameuannii“k ,,Apudmernke® Tunodanra Pepma 1aj KOCBEH-
HOe JIOKa3aTeIbCTBO yTBepKIeHus 1 Juist Bcex n, KpatHbiX 4 ([2]; TK. cM. ¢. 24
B[1]). [TockonbKy Besikoe 1ieioe 1, He jessiieecs Ha 4 u Gosibiie 2, AeJIuTCs, 1o
MEHbIIEH Mepe, Ha OJIHO HEYETHOE IPOCTOE HCJI0, CKazXKeM Ha P, TO yPABHEHHE
(1) (B mouyuienuu, 4yro peuenue (a, b, ¢) B HATYPAJIbHBIX YMCJIAX CYLLIECTBYET)

a\P 2\ P a\P n on
MOKHO TIepenucarh Tak: (c? = (a?» ) 4+ (b? | , Tme cremenu ar, br u

¢v uenbe aucaa. Ilosromy Besmkyio Teopemy A0CTATOUHO JOKA3ATD JIMIIb A5
LIPOCTHIX HevyerHbix nokasarenell p > 3. Jdokaszano rakxke (I'pronepr, 1856):
ecau pewenue (a, b, ¢) ypasuenus (1) 6 HAMYPANLHOIT YUCAAT CYULECTNEYETN,

mon < a, n <b, n <c (IpocToe perenne cM., HAIpUMeDp, Ha cTp. 13 B [3]).
Hasee, rak kak B (1) yucia a, b cummerpuussl u a # b (ciayuait a = b
UCKJIIOYEH M3 PacCMOTPeHusi, b0 JI0Ka3aTh HecocTodTeabHocTh (1) mig Hero
JIEKO, €C/TH MOMHHTD, YTO IPH N 3> 2 9HCI0 /2 HPPAIMOHAIBHOE U MIPHMEHHTD
OTIpeJIeJICHNE PAITMOHAILHOTO YUCIA), TO OJHO YUCIIO, CKAYKEM @, BCETIA MOYKHO
cuntarh Menbine b. lcuo, yro HOJL d mo6oit napsr yucen pemenus (a, b, ¢)
ypaBuenus (1) HempeMeHHO HalAEM B KAa4eCTBE COMHOXKUTEIS M B TPETHEM
qucie. Ilosromy rpoiika (a/d, b/d, c¢/d) takxke pemenue (1) u cocrour us
MONAPHO B3AMMHO IIPOCTBIX IEJIbIX YUCes. Bosee Toro, sCHO, 9TO OJHO U TOJBKO
OIHO 9HCJIO B 3TO# Tpoiike derHo. Takyio TPOUKY HA30BEM NPUMUMUCHHIM
pewenuem ypasrenus (1). B mpoTuBoBEC 3TOMY ONPEIEIECHUIO KAXKIYIO TPOWKY
(z, y, 2), uto ipu @ = x, b = y, ¢ = 2z emwf TOJbKO NPETEH/YET Ha DPOJIb
npumuTHBHOrO pernenus (1), HazoBéM npumumuerot mpotixot (x, y, z) ¢ wem-
HbLM Npouseedenuem ryz. VI3 BBIIIECKA3AHHOTO CJIELYET, 9TO JJIsd yCTAHOBICHUS
sepuoctu BT nocrarouno npedmemmno doxazamsw (oupeesenue; [4]) caeayromee
Ocnosroe yteepxgerue (OV). He cywecmeyem npumumuenot mpotixu

(z, y, 2) ¢ wemnom npouszeedenuem xyz u p<x <y <z, 044 KOMOPOU

Y+t = 2, (2)

2de p — mpocmoe > 3.



I.2. Obmiee 3ameuyanue Kk Beaukoii Treopeme.

Samernyio posb B nokasaresnbcrse BT urpaer ciemyioriee
Mpegnoxenne A. Jlas A10661T 0eticmEUMEALHOIT TLONOHCUMEALHBIL
wucea a, b, ¢, ydosaemeoparowux ypasueruto a™ + b = c", 2de n uyeaoe = 2,
eepro, wmo c < a-+b u npu smom, a<cu b<c.
JlaHHOE yTBep:KIeHUE JTOKAXKeM IIOCJe J0Ka3aTe/bCTBa, CIeyFOIIero
BcnomoraTtenshoe  npegnoxenue 1. Jas aobux deticmeumens-
HOLT a>0, b >0 u yerozo n = 2 umeem Mmecmo
(a+b)" > a4+ b
Hoxazarenbctro: Ilo dopmyre Ounoma HboTona wnmeem
(a+b)"=a"+...+CFa"FbF + ...+ b7, e CF = k,(%lk), JUIS BCEX
k= 1,2,...,n—1. dcHo, uTo TIpM 1€JIOM N > 2 TIpaBas YacTh BBITHCAHHOTO
PaBEHCTBA, COMEPKUT DOJIee 2 YJIeHOB, IIPU ITOM, BCe dyieHbl pu a > 0 u b > 0
TTOJIOYKUTEJIbHBL. ¥YTAJIMB U3 HETO BCE BHYTPEHHUE UJIEHBI, IOy IUM
(a+b)"=a"+...+CFa"FbF + ... +b" > a" +b", u. . 1.0
3 BemomorarenbHOTO IpeiozKeHnss 1 MPsAMO BBITEKAET
Cnepacteue 1. /lasa aobvx deticmeumenvnor a > 0, b > 0 u yeaozo
n = 2 umeem Mecmo
a+b> Yam + bn.
ITonaem obemanuoe.
Hokasarenbcreo upemjoxenus A: Ilycrs pelicrBuresib-
woie @ > 0, b > 0, ¢ > 0 u HaTypasbHOE N 2> 2 TAKOBBI, YTO BBIIOJIHAECTCI

b" 4+ a" = c". (3)
Torga ¢ = V/a™ + b". Yursa cirencrsue 1, mmeem ¢ = Va" +b" < a+ b, T e.
nmeeM nepsoe uckomoe ¢ < a+b. Hanee, (3) mepennmem rak: a” —(¢) = —(b").

Tak kak b > 0, To npaBas yacrb orpunarejibaa. Cieg0BaresibHO, OTPULIATEIbHA
M JieBasi 9acTh, T. e. a” — (¢") < 0. A pa3 ecrb @™ > 0 u ¢" > 0 (1m0 ycjoBHIO
a > 0wuc>0), T0 B CuIy U3BECTHO} TEOPEMBI, TAK UJIM MHAYE, €CTb U ITO
{an < {/cn, 1. e. umeem BrOpoe uckomoe a < c. Ilo cummerpun Takxke b < c.[]

1.3. ®opmyast Abena aiaa Cayuaa I m Cayuasa 11
Beaukoii TeopeMBbI.

B uccienoBanuu ypasaenus (2) byHIaMEHTAIbHYIO POJIb UTPAET
Nemma 1. ITyemo a, b, ¢ maxue yeavie NOAOHCUMEALHBLE YUCAG, 4MO
1) uMeem Mecmo PaseHcmeo

ab=c";

2) wucaa a u b 83auMHO NPocmot.
Tozda cywecmeyom makue HAMYPAALHBLE YUCAL T U Y, IO



E¢& noxasareipcrsa 3aech Her (cM. ¢. 22-23 [3]). YKa3aHHBIA UCTOYHUK TAKKE
cOO00IIaeT HAaM TPUMEYATEBHBIN (DAKT: B TI0KA3ATEIHCTBE ITON JJeMMBI BaXKHYIO
DOJIb WTPAELT 0CHOE6HAA Mmeopema apudmemuru. C TOMOIIBIO JTeMMbI 1 77151 MbI-
CJIUMBIX HETPUBHUAJIbHBIX Iebix pemenuii (2) emé B XIX Beke BbIBeJEHbI TAK
nazbiBaembie popmysibl AGess mist Cayaas I u Cnygas 11 Benukoit Teopembl.
HanmoMHuM ux OT/IMYUTENBHBIA IPU3HAK:
Cayuati I Beaurot meopemv, — ClIydaii, Ipu KOTOPOM HU OJHO W3 YWUCE]I T, i U
z B ypaBHenuu (2) we deaumcs ma p.
Cayuati 11 Beaukoli meopemov, — CIIydaii, Ipu KOTOPOM TOJIBKO OJHO U3 YUCEJI
x, y v z B ypasHenuu (2) deaumcs na pt
(3a€ech u Jasee t — BbICLIUIT IIOKA3aTEIb CTEIEHU, C KOTOPbIM ) COMHOXKUTEJIEM
BXOJUT B KAHOHUYIECKOE TIPEJICTABICHUE COOTBETCTBYIOMIErO YUCTIA).

Nrak, mosaraiorcst JOKa3aHHBIMU CJeaytolne yreepxkaenus (cm. c. 24 [3];
TK. cp. co ¢. 183 [5]):

Mpepnoxenune N. Jlas 4106612 NnONAPHO 83AUMHO NPOCTNBLT PA3AUNHOT

YEMHOCTNU U HE 0CAAUSUTCA HA D NUCEA T, Y, Z, YOOBAEMBOPAIOULUL YPAEHEHUI)
(2), cywecmsyrom maxue napv, yeanx wuces (ug, vo), (ur, v1) u (u2, va2),
COCNOAULUE U3 63AUMHO NPOCTNHLL HE JEAAUULCA HE P YUCEN, ¥MO

P P
Yy’ +x
yro=ul, LI _up =g,
y+x
P _ P
r—p=uf, T _p = UV
- Y1 s — 7 — U1» Yy = uivs,
_ 4P
_op 2oy, _
Z =Y = Uy, ﬁ—v2, T = UgVg.

Mpeanoxerune Z. JTas 4106615 NONAPHO 63AUMHO TPOCTIOLEL PASAUNHOT
YETMHOCTNU YUCEA T, Y, Z, YOOBAELMEOPAIOWUT YpasHenuto (2), npu smom, it p
cmenens Pt aeasemes evcuweli 6 KAHOHUMECKOM NPEICTNABACHUL 2, CYULECTIEYIOTN
maxue napv, yeans wuces (ug, vo), (u1, v1) u (ug, v2), cocmosusue U3 63GUMHO
NPOCIBLL HE OEAAUULTCA HA P YUCEA, YMO

P+xp

_ tp—1_Dp Yy _ » _ .t

y+ax=pP ug, ———— =pvy, z=pugvo,
Y+

P 2P — b P

Z—x =uj, — =17, Y = uyvi,
zZ—x
P _ 4P

P ATy _

Z—Y = Uy, =0y, T = UV2.
zZ—Y

Mpepnoxenne Y. las 4100612 NONGPHO 83GUMHO NPOCNMBLE PA3AUMHOT
YEMHOCTIU YUCEN X, Y, Z, YOOBAEMBOPAOWUT Ypasheruto (2), npu smom, 0t p
cmenend pb AGAAEMCA 6ULCWET 6 KAHOHUNECKOM NPEICTNAGAEHUL Y, CYULECTNEYIOM.
marxue napv, yeavs wuces (ug, vo), (u1, v1) u (ug, v2), cocmoausue U3 63AUMHO
NPOCMBLL HE OCAAUSULCA HA D YUCEA, UMO



P yP +aP P

y+.’L‘ZUO, =, Z = Ugvo,
y+x
P _ pP
z X
_ o tp—1, D _ » _ .t
Z—T=Pp u17 _pvh Yy =puvs,
zZ—X
_ P oy e _
Z =Y = Uy, —— =5, T =uUVs.
Z=Y

Mpeanoxerune X. Jaa 4100612 oNGPHO 634UMHO NPOCTIVBLL PA3AUNHOT
YETHOCTIU YUCEA T, Y, Z, YOOBAELMEOPAIOWUT YpasHenuto (2), npu smom, it p
cmenens Pt Aeasemes evcwets 6 KAHOHUMECKOM NPEdCTNASACHUL T, CYULLCTIEYIOM
maxue napv, yeans wucea (ug, vo), (u1, v1) u (ug, v2), cocmosusue U3 63GUMHO
NPOCBLL HE OEAAUULTCA HA P YUCEA, YMO

:U_|_J;P

P Y _ D _

Y+ T = up, —Q =7V, Z = Ugo,
y+zx

P 2P — b P

Z—x =uy, — =17, Y = uyv,
z—x
D _ 4P
z Y

_ . tp—1,p P ot
z—y=p" uy, o, TP =

I.4. ToxxnecTBa.

Baxnyto posrb B 10Ka3aTeIbcTBe Bemnkoit TeOpeMbl UTPAIOT TOXKIECTBA
C—-B+A 4 _ C+B-A _p _ o~ _C+B+A _ C+B-A
5 A= B=C = &2
+C’—]23+A _ C+123+A _ C+§+A _B—A=(C—- A—
_C+B-A _(~_p_C—B+A _ C-B-A

B-4 — - p—9=5ta — C=B-A, (4)
Nx BepHOCTH TIpH JIIOOBIX JeiicTBUTEbHBIX unciaXx A, B u C' ycranaBiuBaercs
PAMOIT IPOBEPKOIT pPABEHCTBA MeXK /Ly KpaitHeil IpaBoil U IPYTAMHA 110 OTIEJIbHOC-
TH 4aCTAMU.

I.5. O61mmit m1aHm mpeaMEeTHOTO A0Ka3aTe/bCTBa
OCHOBHOTO yTBEpPK/I€HUSI.

ITnau cocrout u3 aByx 4dacteil. OxapakTepu3yeMm MePBYIO YACTh.
— Bo u3berkammne mpocIeToB B BOIPOCE COOIIONEHMs TTPUHITAIIA OOIIHOCTH
npu pokazarenberee OY pasaebHOMYy PACCMOTPEHUIO IOTIEXKAT 8 CAYUaes s
qucen Buna ¢/« + y (caydan ¢ nudpoit 1 HazoBéM cayuau (yeaosua) nodnynkma
1 u kparko OyzeMm nucarb ca. (yea.) nn. 1, ocrajibible 7 — B TOM 2Ke JyXe), a
WMEHHO:
1 g= I -DG-DTC-pI< ¥aFi—w,
2 g > w,
upu 3ToM, p{ TYz;
3 g < w,
4 g > w,
TIpU 3TOM, p { Y2 U A7 Kakoro-to nejoro t > 1 p' | z, Ho momumnwm, uto pt+l ta;
5 g < w,




6 g > w,
TpHU 3TOM, p { Tz U /i Kakoro-to nejoro t > 1 p' | y, no momuum, uro p't 4 y;
7 g < w,
8 g>w,
IIpH 3TOM, P { Ty U 7 KaKoro-to neqoro t > 1 p' | z, Ho mommmm, aro p! Tt ¢ 2.
OxapakTepusyeM BTOPYIO 4aCThb.
— CpezcTBa U METOIBI, KOTOPBIE MCCIIEIOBATEh KEJIALT NCIOIB30BAThH
npu gokazareabcrse OV, He TOKHBI KOH(DIUKTOBATH C TAKUMHU MTOJIOXKEHUSIMU:
aa) Beaukasa meopema 6ydem a8mMomMamuecky cuumamvcs dokasdannot sne-
MEHMAPHBLM MEMOIOM 8 MOM cayuae, ecau OY co80KYNHO J0KA3AHO INEMEHMA-
pHoLMU cpedcmeamu 6 wacmar A u B.
ab)  Ocnoenoe ymeepoicdenue 6ydem cuumamvpes NOAHOCILIO JOKA3AHHBLM
INEMEHMAPHBIMY cpedcmeamy 6 wacmu A, ecau coomsemcmeyouwue Jdoka3a-
MeAbCINEA NPOBEIEHDL INEMEHMAPHOLMY CPEICTNEAMY OAfL CAYUAES, 4MO COBOKYT-
HO YDOBAEMBOPAOM YCAOBUAM NOINYHKEMOs 1, 3,5 u 7.
ac) Ocwnosnoe ymeepoicoenue bydem cHUMamvCs NOAHOCTNBIO J0KA3AHHHLM
anemenmapromy cpedcmeamu 6 wacmu B, ecau coomeemcmesyrouue doxasa-
MEAbCMEA NPOBEIEHDL INEMEHMAPHBLMYU CPEICTNEAMU OASL CAYUAES, MO COBOKYT-
HO YJOBAEMBOPANM YCAO8UAM N0INYHKEMOE 2, 4, 6 U 8.

I.6. IIporoTun Besinkoii Teopemsbl K 9yacTu A.

Teopema E. Jlas aobwoix deticmeumervuor wucea I > 0 ur > 0 u
yeaozo k = 2 umeem mecmo

X k k41 k+1
k+1
((l-&-r)k“—lu) > ((H‘T)kJF llc(z+r)>

2 2 .

JlokazaTeabCTBY TE€OpEMBI IPEATIONIIEM JT0Ka3aTeIbCTBO CIEyIOIIero:
Mpepnoxenune 1. /Tasa aobozo yerozo k > 2 umeem mecmo
2(4k)(4k — 1)k > (4k 4 1)*+1, (5)
HwxenpnBogmMoe KOPOTKOE JOKA3ATETHCTRO MPEJIOKEHNS 1 TPIUHAIIIEIKUT
HensBecTHOMY (MHE) perien3enTy Mex. - mat. hakyabrera KHY um. T. I. [llesuen-
KO. ABTODPCKOE DeITieHre TTPUIaraeTcs.

IlokazaTeanbcTBo: Mcnonb3ys HepasencTso bepuymim, nmeem

=1\ 1_ 2 k=1 o] 2k=2 _ 2643 SA(E—1)* _ Sk(4h—1)
4k+1 - 4k+1 -

L Aht10  (@RFDFT T (AkF1)?
k—1
4k—1 8k(4k—1) 2k4+3 _  64k>480k>—24k
X (4k+1) > a7 X Tkl = eisraske okt > L k> 2.0

JlokakeM KJII09eBOe YTBEPIK/IEHUE i 9acTu A.
HoxazarenbcTBo Teopembl E: CHadana JOKaXKeM, 9TO BEPHBIL:

kN k1 & k41 k+1
(H_,_)M_M (I4r)"+ )
(2 i) (e ) (©)

k k
k41 _ k41 k41_ (tmktt
(“*” ; ) >(”*” —_— ) ™)

IMycrs k, [ u r yaosnersopsitor ycaosuio. Jst (6) 1ocTaroqHo N0KAa3aTh, 4T0
k
((l +r)F+ %) — ((l +r)F + 44?:”) > 0 (unbIe TPEOOBAHUS: YMEHLULAEMOE



u evruumaemoe > 0, Kak BuiUM, BbiiojHeHbl). OTKpbis 6osbluine cKOOKM, uMeeM

kg O4nt koM ()t
I+ 7"+ (l+r o = pya (e > 0, rge paBeHCTBO
BO3MOXKHO TOJBKO npu r = 0. Ananoruuno mis (7); IOCTATOYHO MOKA3aTh,

91O ((l + )kt — %) — ((l + )kt — %) > 0 (wHble TpeGOBaHUs, ITO

ymenvuiaemoe u soruumaemoe > 0, KaK BUAUM, BbIIOHEHb1). OTKPBIB GOsbIINE

. S N L P I (e L (B R
ck00km, mmeem: (I +17) g ) e e— = s
PaBEHCTBO BO3MOXKHO TOJIHKO pu 7 = (.

Tenepn, ecau B (5) yMHOXKUTH 06€ YACTU HA IIOJIOKUTEJIbHYIO BEJIUIUHY

> 0, roe

(I47r)F+DF /(8K)F+1 (momuepkiyTOe CBORCTBO APOGHONO BLIPAIKEHHs BHITIOJHE-
HO B CHJIy MCXOJHBIX YCJIOBHIi), TO IOJIYYUBIIIEECs HEPABEHCTBO COBMECTHO ¢ (6)
k1 _ ikt k
k

. (I+r) 5
u (7) cocraBur LUPABUIBHYIO LI€Ib COOTHOLUEHUI ) >

k1 K ek KL g, (k1 N\ kL
O R e ()4 Gd +r)* + 0
> (2 P s E— Z 2 :

A orciona BBEITEKAET yTBEPKIEHNE TeopeMbl. [

1.7. BcuomorarejabHubie JjeMMBbI K 4acTu B.

Nemma 2. Jlas a106020 yenozo n = 3 umeem mecmo

Vin < 3.

HJoxaszaTrenascTts o [lo ucxonHoMy yCaoBUIO, B CHIY
yTBepx aenus 3a1auu 220 B [6], umeem (1 + %)n < n u jajee Jerko IPUXOoIuM

K ("*#/n+1)"(n+1) < (¢/m)" ™™ wam ana Beex n > 3 momywaem Bepmoe

HEPABEHCTBO
"Wn+1< Yn.

Tloncrasnsig croma moodepenHo 3HadeHns n = 3, = 4, = 5 U T. 1., B UTOTe

MOJIy9aeM OECKOHEYHYI0 CUCTEMY COOTHOIIEHMIA

B 4+1< V3,
A1 < V4,

®
1<V,

910 ¢ oxHOI cTOpoHBI. C APYTOil CTOPOHBI, TAK KAK IIPHU 711 > 3 €CTh ﬁ >0,

1
TO B CUJIy M3BECTHOTO CBOWCTBA MOKA3aTenbHO (GyHKINKN nmeeMm 47+ > 1

A
"4 < /4.

IMoxcrasue moouepenno n = 3, = 4, = 5 u 1. 4., Hapany c (8), mosydum ere

OfHy OECKOHEYHYIO CHCTEMY

V4 < V4,
N4 < V4,
W4 < VA4,



OnunakoBblil cMbIcs HepaBeHCTB (8), (9) ¢ HOMOKHUTENbHBIMY 3HAYCHUAMHE 110/1-
KODEHHBIX BBIPA’KEHMUIT MO3BOJISIET TIEPBOE COOTHOIIEHNE B (8) MpH COXpaHeHUN
CMBICJIA TIOYJIEHHO TIEPEMHOXKHUTH € MEepBbIM B (9), aHAJIOrHYHO, BTopoe B (8) ¢
TeM ke B (9) U T. [I.; OCYIIECTBUB 3Ty TPOIELYPY, TOIYIAM CIELYIOMYI0 CHCTEMY:

/4 x (3+1) < /4 x 3,
A x (4+1) < VAx4,
/4 x (5+1) < V4 x5,

"R/4(n+1) < V4 xn,

3aMeTuB, 9T0 JIeBas 4aCTh KazK/I0r0 HEPABEHCTBA PABHA IIPABON YaCTH B OYEPE/I-
HOM HEPaBEHCTBE, 3Ty CUCTEMY MOXKHO MEPENUuCATh TaK:
SAX3> YAXx4>YA4x5> > Vdxn>...
C yuerom /4 X 3 < {/27 = 3, u3 9T0i UENN BHLITEKACT UCTHHHOCTD JTEMMBI. []
st omydeHust eie OfHOM JIeMMbl HaM TOTPEOYeTCs CIIeLyoIee
BcnomoraTensbHoe npepnoxenune 2. las 4106020 yeaozo k > 2 umeem mecmo

k(k+1)/4k(k+ 1)k+2 > (k+1)(k+2\)/4(k+ 1)(kj+2)k+3. (10)

JJoxkasarTeabcTs o Tak, mpu k > 2 mMeeM Iemb UCTUHHBIX
k+1

k
coorHomeHuit k+1 > 3 > (1 + ﬁ) > (1 + k%rl) (3mech KpaiiHee JeBoe

COOTHOIIIEHHE BEPHO IO YCIOBUIO, CPEJTHEE — M0 yTBep:K AeHnto 3a1aun 220 u3 [6],

k+1 k k
Kpaiifee TpaBoe — B CIITY (1 + %H) = (1 + %H) (1 + k—}rl) > (1 + k%rl) ,
rzie $IBHO UCTUHHBIM ecThb 1+ I%‘,—l > 1), 1. e. {/(k+ 1)1 > k+ 2 unaqe, mmeem

¥/ (k4 1)k+1 "2/(k 4 2)k+2. Yuuoxenne ero ¢ vk > "k + 2 (namnoe

HCTHHHO IIpH Beex k > 2; Tak, npu k = 2 Bepubl >/2 + 2 =21 = /2, upu k > 3

UCTUHHOCTb BBITEKAET U3 npOMemyTquoro pe3yJIbTaTa B XOJe J0Ka3aTebCTBA

aemmbl 2), mact {/k(k+ 1)k+1 "R/ (k + 2)k+3. Ecom m ero ymHOXKUTH C

VA(k+1) > *R/4(k+ 1) (a u3BecTHOE CBOMCTBO HOKA3aTENbHON (DYyHKIHN

1
Beap madt —HENE — (4f 4 4)F TR = (4k + 4) D > 1), B uTOre MOIyUNM
(4k+4)FT2

Vak(k +1)F+2 > */4(k + 1)(k + 2)*3. Jlaa 3aBepimenns T0Ka3aTeqbcTBa

HY?KHO 13 00enx JacTeil moJiy4eHHOro u3Bjedb KopeHb k+1 -oit crenenn.[]
HepBbH‘/'I mar JI0 3aBeTHOH JieMMbl caenan. Jlamee, 3amMeHOM mTepeMeHHOIt

yupocrum (10); nosoxus k = n — 1, ono upumer dbopmy

=12/ 4(n — 1 n”+1 Y/ An(n + 1)7*2, toe n > 3. lpunaaum sromy Gosee

yIOOHBII BUI:

(=00 /4 (n — 1) T > (CFD=De [ 1 1) — 1) (n + 1)((FDFD),

OTOT MOKA3AHHBIM PE3YIbTAT yTBEPXKIAET, 9TO B MOCIEJIOBATEIBHOCTH YUCE

VAX2x 3% NAx3x45, NVdx4x56 ..., -Dp/4(n — 1)+l | kaxmoe




MOCJIEYTOIIEE MeHbULE IPEABLILYIIEro. A MOCKOJIbKY LEPBOE YHUCII0 B OCIEI0BA-
TeLHOCTH Menvuie 3 (eficTBuTensHo, v/8 x 34 < /32 x 31 = 3), smaumT u ga
BCEX YHCEJI 3TOH MOCJIEeI0BATEILHOCTH BhINOHAeTca ("~ Y/4(n — 1)nntl < 3.
Takum 06pa3oM, MOJTHOCTHIO JOKA3AHO YTBEPXKICHNE

Nemma 3. Jlas ar06020 yeaozo n = 3 umeem mecmo

mn=V/4(n — 1)nntl < 3.

I.8. ITpororun(-s1) Besnkoii Teopemsbr Kk yactu B.
(oryacTu HeOKA3AHHBIE yTBEPZKJICHHS )

CMelleHre HEOOXOAUMBIX U JOCTATOYHBIX YCIOBUM —
KarKeTCsi, OCHOBHAs1 CJIabOCTh Y€JI0BEYECKOI'0 MHTEJLJIEKTA.
I'. M. 9aBapc.

IIporoTuns! a7 MOAMYHKTOB 2, 4, 6, 8, COOTBETCTBEHHO:
lmnotezal. ITycms cpedu pasasuaHolL UeavlT T, Y, 2 AUUD 0OHO YEMHO, D
—npocmoe = 3, p<x < z,p<y<z z<y+z Ilycmv maxsice uzsecmmo, wmo

z Yy x
Yy+x, Yz—x, Yz —y yeane, a T T T Meuemmoie yeavie. Tozda

a) Yy+tz=(z—2)+ (2 —y), ecau Yy + = neuemno,

b) ¢y +x= %’ ecau Yy + & wemmo.
Tun. 1 (TIpepgnoxenue G1) nokaszana 12 despans 2013 roga — npum. A. E.

Munotesa 2. ITycmb cpeou PASAUNHBLT UEABLT T, Y, Z AU 00HO %eMHO,
p — mpocmoe = 3, p < x <y < 2z z<y+x [ycmv maxsce uzsecmno, 4mo
— — zZ Yy T

Yy+x, Vz—x, /p(z—y) yeawe, a Ve V= Yooy HEUETHDLE UeAbLE.
Tozda

Jy+z=(2—12)+ (2 —y), npuvem, Iy + = neuemno.
lmnotesa 3. ITycmob cpedu PassudHbiL YEABLT T, Y, Z AUUD 00HO YEMHO,
p —npocmoe = 3, p < x <y <z, z<y+ x. Ilycmo makoce uzsecmno, wmo

Yy +x, Yz —x), Iz —y yerve, a {J/yzﬁ, {/p(yz_x), ?7% HEUETNHDLE UCADLE,
Toezda

YJy+z=(2—1z)+ (2 —y), npuvem, ¥y + T neuemno.
Munotesa 4. ITycmb cpeou PASAUNHBLT UEABLT T, Y, Z AU 00HO %eMHO,
p—mnpocmoe =3, p<r <z p<y<z z<y+z IIycmv maroce uzsecmno,

wmo {/p(y + ), {z—x, ¥z —y ueavie, a v = {75_7, ?/:—7 HeUemHvLe
P

(y+=)’

yeavie. Tozda
ply+z) = wﬁ)pﬂ, npuuem, {/p(y + x) newemmno.

Botr uucsioBble npuMepsl, MOAKPEILIAIONINE BEPHOCTD J0raI0K B rui. 1 - 4:
(p, x, y, z) = 3, 5779251724, 5779253857, 5779253921 - k yTB. a) npemi. Gl;
(p, x, y, z) = 5, 300512435138816204404325607944328113,
300512435138816204404325607972957263,
300512435138816204404325607972957264 - k yrBepxkaenuio b) npemi. G1;
(p, z, y, z) = 3, 70710129, 70710632, 70710641 - K ruu. 2;
(p, z, y, 2) = 3, 14467132, 14467311, 14467375 - k rum. 3;
(p, z, y, z) = 3, 833113, 833624, 833625 - k rum. 4.



II. Pemmenne OCHOBHOTO yTBEP2KJEHUS B 9acTh A.

To, ¥TO MMeeT OCHOBaHMEM WUCTUHY, CJIEIyeT
HaIIOMHHATH, He 60sACh IIOKA3aThCA HAJIOEITHBLIM.
H. Y. ITuporos.

II.1. JdokazareawbctBo OV daa ca. nn. 1:  Ilpeamosoxum, 910 nipu
yci. mir. 1 cymecTByer npuMUTUBHAS TPOHKA (X, Y, 2) C YeTHBIM IPOU3BEIEHUEM
xyz, ynosiersopsiomasi (2). Pukcupyem 3Tu Lesible YUCIA T, Y, Z U P, 0003HAYUB
OykBamu a, b, ¢ u h, coorBercTBeHHO. TO €CThb, JjisT HEKOTOPOTrO CJI. M. 1 mMmeem:

b+ al =t
U 3HAYWT, 110 TpeNIoxkenuio N CyIIecTByIOT mapbl (ug, vg), (u1, v1), (ug, vs),
9TO COCTOSIT U3 B3aWUMHO TMPOCTHIX U HE JIEISIIUXCA Ha h MEIbIX YUCes, 9TO

bh h

1) b+a:u87 4r) biiz:vg, T ¢ = ugug,
h—ah

2 ¢—a=ul, 5) —— =l 8 b=wuv, (11)
c—a
ch — "

3 ¢—b=ul, 6/) 7{):1}3, 9/) a = ugvs.
c—

Ceituac mokaxem, 910
ah=t < b (12)

Bocmnosnb3yemest omanm n3 paseHcrs (11).
% — ph1l _ph2q 4 4 phmD)=2mp2m _ p(h—1)—(2m+1) 2m+1
+ootat =V 4ah Tt =
HocTaTodyno mokasaTh, 9To MHOTOUIEeH V nonoxurenen. /la, ecim ero 3ammcarh
TaK:
V=0"20b-a)+... +b"D=CmiDg2mp _g) 4. =
=(b—a)® 24 .. b D=CmADg2m Y = (b — )WV,
TO JJIS JAHHBIX a, b, h mmuorownen W, Kak BHAWM, TOJOKWUTEJIEH, & BBUIY
b > a (Bepuo no ycyioBuio), umeem b — a > 0. Besom: V' > 0. Bepuocrs (12)
HOATBEPKICHA.
Hautee u3 (12) ussneuem

wh—ul —uh \ L h
0 1 2
(o=ut)' ™ 09
s storo B (4) nonokum A = ub, B =ul, C = ull u momyamm
h h h h h h h h h h h h
Ug —Uy Uy h _ Ugtuy—uy h _ ,h Ugtuytuy _ UgtUy —Up
T U= T U = Uy T Ty = Ty
3 F 3 3 3
+u87u;+u5 BT ) 7 QT e T QY S S Y
h h h h h h h h h
_Uotuy—uUs _ h_ . h_ Ug—UtU; _ Ug—U; —Up
3 = uj—uf 5 = 5 . (14)
C nomornpio 17), 27), 3/) Haxoaum:
_ upmuptuy g ugtuioug o ugtulfup 15
a = 2 VU — 2 , €= 2 . ( )

Samenus Boipaxkenus B (14) coorBercrBytonmMu ducaamu a, b, ¢ u3 (15), umeem

a—u}g:b—u’f:u’(}—c:b—i—a—c:c}—ug—}}t'j:
L_ p—
=ul —ul —b=ul —uh —a =" (16)

2
Tax kax b+ a — ¢ > 0 (cum. npemaoxernwne A) u ul > 0 (cm. yeaosue OY u 3/)),
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h_ . h_ . h

10 (16) Breuer a = ufy +“2—1="2 rne oba craraemprx cnpasa > 0. Temeps (12)

ul—ul -\
2

o ¢popmyse bunoma Hpiorona, a 3arem, orbpocuB h— 1 mepBBIX 9I€HOB, B UTOrE

Wl —uh—gh 1 5 wh g\ 1 A
nMeeM (%) < (u2 + %) < vg. Orcroma BorTekaer (13).

Ormerum, uro perierue (a, b, ¢) npu GUKCUPOBAHHOM h TOJIBKO €MHOXKIbI
Bosumkaer u3 (15). JeficTBUTENbHO, U, U], Uz OTHO3HATHO ONIPEIEIEHBI TUCTAMH
a, b, c m h, Tak Kak uMeeM: Uy = ¢ — b, u; = {/c —a, ug = b+ a. U3 aTux
pasencrs, upumurusaocru (a, b, ¢) a raxxke ycaosuit OY ciemyer, 4ro ug, Ui,
U2 TIOMAPHO B3AMMHO MTPOCTHI W TIOJIOXKHUTEIIBHBI, 8 TPOU3BEIEHNE Lol Uy YETHO.

Tenepb o6ocHyem, dro st BXoAAnwmx B (13) ug, u1, ug, h BepHO, 9TO:

a) uMeem Mecmo Va(h — 1) (ul +ul) > 0;

b) umeem mecmo  ug — V/4(h — 1)(ul +ul) > 0.
Haunewm c a). Tak kak h HedeTHO > 3, TO B CHJIy M3BECTHBIX TeopeM: 1) ecTh
d > 0, ecmm d > 0 m 2) ects "Wd < 0, ecin d < 0, m0cTaTOdHO
nokazatb: 4(h — 1)(u? + ub) > 0. Tak kak h — 1 > Omwmpu ¢ > b > a
(1o ycmosuio) ¢ yuerom 2/), 3/1), ecrb ul +ub = (c —a) + (c —b) > 0, To
4(h — 1)(uf + ub) > 0. Myukr a) gokasan. Jdanee, 1o yci. mi. 1 BbIIOJHEHO
Vb+a = {/4(h—1)[(c — a) + (c — b)]. Hocenmee, ¢ yaerom 17), 2/, 3/), nact
ug = Y/4(h — 1)(ul +ul}), uro u Breuer BeproCcTH b).

Ocymrectsum 3ameny B (13). Jla sroro B (16) Gepém ul —c = ¢ — (uff +ub),
ulf el
a c yuerom 7/), ¢ obpamaem B ugvg. Haitns vg, nomyuanm vy = “0— (B
3HameHarese ug 7 0 — 9710 ycraHoBJeHO Bblne). 3amena B (13), okoHYaTEIHHO
JIACT:

h

MOZKEM 3aIlUCATDH TaK: (u2 + < v} Paznoxus 1eByio ero 4acrb

h—1
uy +

h
ui”«#ug‘

— h—
wh—uf o \ M [ uo T
2 2
Hacrynunn moment mctuwabl. /leficTBUTENBHO, €CMH MONOXKUTE: k = h — 1,
I = Y4h— 1) (Wl +ub), r = ug — ¥/4(h — 1)(u? +ul), tne B coorsercrsum
C TIyHKTaMH a), b) [ >0, r >0 u no paccmompernuro TakxKe k — 1emoe > 2,
TO B CHJIy TeopeMbl E HCTUHHBIM SBJIsI€TCS

h
ui”«#ug

— h—1
<ugfuy7ug)h R B

2 2

IMporusopeune! 3HAYUT BBOIHOE MPEIAIOTIOKEHUE OMIHOOIHO. YUTs MPOU3-
BOJILHOCTb B BbIOODE peitienust (&, ¥, z) ypaBHenus (2) npu yci. . 1, 3akiodaem:
Ocnosnoe ymeeporcderue ucmurho oan eécex cayuaes nn. 1. [

I1.2. Cayuam . 3, 5, 7 OCHOBHOTO yTBEPKIEHUS TOKA3HIBAIOTCS AHAJOTTIHO.
[TonHbIe TEKCTHI 3TUX TOKA3ATETHCTB MPUIATAIOTCH.

Takum o6pa3om, 37 1IeMEHTAPHBIMU METOJAMHE [TOJTHOCTHIO TOKA3aHa 0€3 KaBbIYeK
JacTh A 3HAMeHWTON TeopeMbl (cM. MyHKT ab) B 1.5 rur. T).
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III. /Toka3zaTessbcTBO OCHOBHOTIO YTBEPKIECHUS
g 9actu B (runmorermveckoe).

,Z[ByxxoneequM MBICJIAM IIPpUAAM
cyMacIeamuil pasmax.
Camra Yepusiil.

ITI.1. JoxaszarenbctBo OV daa ca. nn. 2 (runorerndaeckoe): IIpemno-
JIOXKHUM, 4TO CyIIECTBYET IPUMUTUBHASA TPOHKA (T, Y, 2) C YETHBIM IPOU3BEIEHUEM
XYz, yhoBiersopsomas ypasuenuio (2). Baduxkcupyem sru uucia T, Y, z U
p, obo3HauuB a, b, ¢ u h, coorBercrBeHHO. TO €CTh, UCXOAS W3 JOMYIIEHWS
goxuoctrn OV mpw yci. mm. 2, s 9TOH Y€TBEPKHA MMEEM:

b+ al =t
U 3HAYWT, 110 npeiokenuto N CyliecrByiorT napel (ug, vg), (u1, v1), (ua, vs),
COCTOAIIME M3 B3AUMHO IIPOCTBIX HE JEJISIIUXCA Ha N HEIBIX YUCEN, ITO

bh h
1) b+a=ub, 4r) biiz:vg, 1) ¢ = ugug,
M gh
2 ¢—a=ul, 5) ——— =o', &) b=wuy, (17)
c—a
Ch—bh
31 ¢—b=ul, 6/) 7{):@3, 9/) a = ugvs.
c—

Cynst o kpaitHuMm KosjoHKaMm (17), SICHO, 9TO M3 YeTHOCTH OJHOTO W3 MOMApHO
B3aMMHO TPOCTHIX YHCeT @, b, ¢ (MMeeM IO YCJIOBHMIO) W B3aMMHON IPOCTOTHI
quces B napax (ug, vg), (41, v1), (u2, v2) (BbBeleHA U3 JOIYINEHUS) BHITEKAET
YEeMHOCT® TOTBKO OIHOIO M3 YHCET Ug, U1, Uz B HEYEMHOCING TUCET Vg, V1, V2
(akurouenne — 'HaBoaHOM MocTnk’ K rum. 1). Cormacko onmcannio 1. 5 riaBer
I, ocTaercst paccMOTpeTh BAPUAHTBL: g “EMHO U HEYEIMHO.

IIycts rumoresa 1 mctunna. Ilycth g HedeTHO, TOrAa 1, Uz C PA3HON
4eTHOCTBIO (cM. Bbime). Tak Kak u; > ug > 0 (mo ycnoBmio ects ¢ > b > q,
suaqur (¢ —a) — (c—b) = (b—a) > 0, a yura 2/), 3/), ectb u; = Yc—a >
Ve—b=uy > 0), 10 u3 > 2, ciejoBaTeIbHo, ui“l > 3 U COIVIACHO JIEMMBI 2
mveem V/4h < ui‘_l umn 4h < (u’f)hil. Yura aBHBIE: (u}f)hil < (u}f + ué‘)hil,
4(h — 1) < 4h, nomyanm 4(h — 1) < (uf +u§)h71 wia 4/4(h — 1) (ul +ul) <
u'f + ug IlomuS 0 HEYETHOCTH Ug ¥ 'HABOJIHOM MOCTHKE', BOCIIOJIb3YEMCs THII.
1; monarasi B Heit x = a, y = b, z = ¢, p = h u yurs 1/), 2/), 3/), OKOHUATETHHO
TIOJTY “THM:

Vah —1)(ul +ul) <ul +ul = (c—a) + (c—b) = Vb +a = uo.
3/ech IPOTHBOPEYHE, TAK KAK [ III. 2 U3HAYAIBHO BBIIOIHAECTCS
Vo+a< 3/4(h—1D(c—a)+ (c—b)] = /a(h—1)(u} + ub).

IMycrb up uerno. Torga uq, ug nedernst (cm. Bbuue). Tak kak u; > ug > 0
(1. cM. BbIme), TO uy > 3, ecau h > 5 wu wuy crporo Gosbiie 3,  ecau h = 3.
CreoBaTeIbHO, B CHJIY JIEMMBI 2 UMEEM Viah < uy wm 4h < uf. 1o u ITm:
4(h—1) < 4h, u? < ul +ub (Bemw Bepunr), MOPOIMATOT 4(h — 1) < Ul + Uk, ¥TO
c oueuunbiv ul +ulf < (ul + ué”)hi2 nacr 4(h—1) < (uf + u%)hiz. YMHOXKUB

ero ¢ BepubM (uf +uf)(u1 +ug) < (ul + ug)2 (Bemp uy > 3 u h > 3), nonyuum
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4(h — 1) (ul + ub)(uy +uz) < (u? + ug)h nim {L/4(h —1)(uf +ub) < g}%

Ilomus 0 YeTHOCTH Ug W 'HABOIHOM MOCTHKE’, BOCIIOJIb3YeMCs THII. 1; moJiaras

BHell x = a,y =00,z =c, p=h u yura 1/), 2/), 3/), OKOHYATEJHHO LIOJLY IUM:
h h

Q/4(h — D) (uf +ub) < ﬁ = ’{/(C(ngiyi)—ib = {/b+a=ug.

W 31ech mpoTEBOpEYne, TaK KaK JJIS M. 2 W3HAYATBHO BBIOTHAETCS

Vo+a< 3/4(h—1D(c—a)+ (c—b)] = /4(h—1)(ul + ub).

[Monprrokum npopenannoe. 13 gonymenus joxkuaocru OY mpu yeir. nm. 2
crepBa ObLIO BBIBEJEHO CYINECTBOBAHUE Map Ieabix uucesn (ug, vp), (u1, v1),
(u2, v2), IPU KOTOPBIX OJHOBPEMEHHO MMEIOT MecTo 9 pasencTs B (17). Barem,
MPUBEIEHUEM K MPOTUBOPEYUIO, YETKO MOKA3AHO, YTO TMPH YCJI. M. 2 BOOOIIE
He CyLIeCTByer map Ieibix duces (ug, vo), (u1, v1), (ug, v2), yA0BIETBOPAIOIIUX
xors 6bl 6-ru paBencrsam B (17). Takum 06pazom, noJydeHO ABa B3AUMOUCKIIIO-
YAIONINX YMO3aKIoueHns. Ha OCHOBaHWM 3TOTO KOHCTATUPYEM: BBOIHOE TTPEITIO-
JIOXKEeHHUe OIUOOYHO. YUYUTHIBAs MPOU3BOJILHOCTL B BHIOOpE pemienus s (2)
pu yCJI. mi. 2, 3akj4daem: OV ucmunHno 0aa 6cex ca. nn. 2 —KOHeIl T'IIOTeTh-
Yeckoro JokasaresbcrBa OY s om. 2.

II1.2. JokasareabcrBo  OcHoHo20 ymeepocienus 0rs cAY aes noo-
nynwma 4 (runorerudeckoe): IIpeamnonoxum, 9ro B paMKax yCI0BUil . 4 cyIre-
CTByeT IPUMUTUBHAA TPOHKA (I, i, 2) C YETHBIM IPOU3BEIECHUEM LY Z, YIOBIETBO-
psaoas ypasaenuo (2). 3adukcupyem sTu LeJible YUcia T, Y, Z, p U t, 0603HaIuB
OykBamu a, b, ¢, h u j, coorBeTcTBeHHO. TO €CTbh, JJisT HEKOTOPOTO CIydas mil. 4
AMeeM:

b +al =t
U 3HAYWT, 110 NPEIJIOXKEeHNI0 X CYIIECTBYIOT maphl (ug, vg), (u1, v1), (ug, vs),
COCTOSIIIME W3 B3AUMHO TPOCTHIX HE JIEJISIINXCA HA h MEJIbIX YUCesI, 9TO

bh h
1) b—i—a:ug, 4r) b:::iz:vg, 71 ¢ = uguy,
ch —ah
2 ¢c—a=ul, 5/) ﬁ:vf, 81) b =wuyvy, (18)
. chf h .
31) ¢c—b=h""tub 61 ﬁ:hvg, 9 a = hlugvs.

Cyas 1o kpaitnum kostonkam (18), sCHO, 4TO U3 YETHOCTH OJHOIO W3 IIONAPHO
B3AUMHO LPOCTBIX YUCEJ G, b, ¢ (MMeeM 110 yCJIOBUIO), B3AUMHOI LIPOCTOTHL YUCE]
B mapax (ug, vo), (u1, v1), (uz, v2) (BHIBEIEHA U3 JOMYIICHNS) U HEYETHOCTHU 1
BBITEKAET YEMHOCT® TOJTBKO OIHOTO W3 UUCEN U, U], Uz U HEUETMHOCTND TUCET
Vg, V1, Uz (3aKiouenue — 'HaBoaHO# MocTuk’ K ruil. 2). Cienysa onucanuio 1. 5
raaBbl [, ocTaercss paccMOTPeTb BAPUAHTLL: Uy YEMHO U HEYEMHO.

Iycrs runoresa 2 ucrunna. Ilycrs ug Hederno. Ilockoabky h meant hius,
10 hiug > 3, a ciemoarensno, ects hi"=2yul =2 > hiyy > 3 u cormacro memvier

2 umeem V/4h < (hqu)hfz. OTcioa JIerko MOy UM
ah < (hiug)"" Y. (19)
Tak kaxk  h(h —2) < h(h —1) (310 oueBnmuo) m jh(h —2) < (jh—1)(h —1)
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(c yserom j =1, umeem: (jh—1)(h—1)—jh(h—2)=h(j—-1)+1>1>0),
TO hjh(h_2)u}2l(h72) < h(jh_l)(h_l)ug(hfl) u (19) macr 4h < (hjh_lug)h_l.
Yurs oueBu/HbIE: (hjh_lug)h_l < (uf + hjh_lug)h_l, 4(h—1) < 4h, noxyaum
4(h —1) < (uh + hjh*lug)hf1 i 4/4(h — 1) (ul + hih=Tul) < ulb + R 1ub.
ITomHsS 0 HeYeTHOCTH Up M "HABOIHOM MOCTHKE’, BOCIONIB3yEMCS THUIIOTE30# 2;
nosarag BHel € = a,y = b, z = ¢,p = hu yura 1/), 2/), 3/) B (18), okon4yaresbHO
TIOJTY 9UM:

Ya(h — 1) (uh + hih=1ul) < uff + WPl = (c—a) 4+ (c—b) = Vb + a = up.
3/ech IpOTUBOpEYNE, TaK KaK s M. 4 W3HAYAIbHO BBIIOJIHIETCS

Vot a< ah—D(c—a)+ (c—b)] = Y/4(h— 1)(ul + hir—1ul).

ITycts ug werno. Torma uy, us HedeTHbI A Tak Kak: ug = /b + a —nemnoe,

up = {/c—a =nenoe, hluy = {/h(c—b) =menoe (cm. 17), 27), 31) B (18),
COOTBETCTBEHHO) U OJHOBPEMEHHO €CTh: u—co = ﬁ = Vg =IeJ0e HEYETHOE,
b b

= v1 =IeJ0e HEeIETHOE, = Vo =IeJI0e HeYeTHOe

T e EEra Y o)
(cm. 71), 81), 9/) B (18), COOTBETCTBEHHO), TO 3aKJIFOYEHNE TUMOTE3B! 2 (a mpoune
€e TOCBLIKA MMEIOT MECTO) OJHO3HAUHO YKa3bIBAET, YTO Ug, BOIPEKU HAIIEMY
pPaccMOTpEHuIo, 00s13aHO OBITH HeIEeTHBIM. TakuM 06pa30M, J0Ka3aHa HECOBMECT-
HOCTB pasencts 1/), 2/), 31), 7/), 8/), 97) B (18) npu geTHOM Ug.

[Moaprrozxkum npoxnenannoe. Cuepsa, u3 AomynieHus o J0xKHocTH OCHOBHOTO
YTBEPKICHUS TIPA YCJIOBUAX M. 4, GBLIO BHIBEIEHO CYIIECTBOBAHNE MApP HMEJIBIX
qucen (ug, Vo), (u1, v1), (U2, v2), IPH KOTOPHIX OJHOBPEMEHHO MMEIOT MECTO
9 pasencrs B (18). 3arem, npuBeseHuEM K IPOTUBOPEYMIO, YETKO MOKA3AHO,
YTO 1pU yCJaoBU#AX I, 4 BooDlIe He CyIIECTBYeT map Lesbix guces (ug, Vo),
(u1, v1), (u2, v2), yaoBiersopsiomux xors 6ol 6-u pasencream u3 (18). Takum
00pa3oM, TIOJIyYeHO JABA B3ANMOUCKIIIOUAIOIINX yMO3akaodenusa. C nocblianueMm
Ha 9TOT (BaKT, KOHCTATHPYEM: BBOJHOE TPEITIONIOKEHNE OMMUOOIHO. Y YUTHIBAS
IPOM3BOJILHOCTL B BbIOOpe perienust (x, y, z) ypasHenus (2) B yci. mi. 4,
zakmrogaemM: OCHOBHOE YMBEPHCIEHUE UCTNUHHO OAA BCEX CAYUaES NN. 4 — KOHeIT
TUIIOTETHYECKOTO JoKa3zaTeiabcTBa OV g moamyHKTa 4.

II1.3. Paccyxnaenust B runorernteckoM pereHnr OCHOBHOTO YTBEDIKIEHUS
JJ1s oAy HKTa 6 aOCOMIOTHO Takme XKe, Kak s noamysakTa 4. [losromy Bocmpo-
MU3BOJIUTDH €r0 3/IeCh HET CMbICIA. IIOHBIN TEKCT pelreHus: IpuIaraeTcs.

IIT.4. JokasarenabcrBo  OcHo6H020 ymeepacienus 0as cAY aes noo-
nynwma 8 (rumorernyueckoe): IIpeanonokum, 4To Tpu yCjI. mi. 8 CyIIECTBYeT
IPUMUTHUBHAS TPOHKa (X, Y, 2) C YeTHBIM IIPOU3BEIEHUEM XYz, YIOBIETBOPAIOIIAs
ypaBuenuto (2). Sadukcupyem 3Tu lejble duciaa x, y, z, p U t, obO3HAUUB
OykBamu a, b, ¢, h u j, coorBercrBernto. To ecTh, 1y HEKOTOPOrO Cirydas mi. 8
nMeeM:

b +al =t
U 3HAYWUT, N0 TPEJIOKEHUIO Z CymecTByloT mapbl (ug, vg), (u1, v1), (us, vs),
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COCTOANIME U3 B3aMMHO IIPDOCTBIX HE JC/IAIUXCA Ha h eJIbIX 1Yuces1, 9T0

1) b4a=h""1ul, 41 M:hvh 71) ¢ = hiugvy
0> b—|—a 0> i
ch —ah
2) ¢—a=ul, 5) ——— =o', 8) b=wuu, (20)
c—a
ch—vh
3) ¢—b=ul, 67) 7{):”3’ 97) a = ugvs.
c_

Cyzasg 1o kpaitnum kojiorkam (20), CHO, 9TO U3 YETHOCTH OJHOIO M3 IIONAPHO
B3AUMHO [IPOCTBIX YUCEN G, b, ¢ (MMeeM 110 yCIIOBHUIO), B3AUMHOI IPOCTOTHI YHUCET
B napax (uo, vg), (u1, v1), (uz, v2) (BbIBEIEHA U3 HOLYIIEHNs) U HEYETHOCTH I
BBITEKAET “4eMHOCMH TOTBKO OTHOTO W3 UUCET Ug, U1, Uz U HEHEMHOCTH TUCET
Vg, U1, Uz (3aKiouenue — ‘HaBomHO# MocTuk’ K ruil. 4). Cienysa onucanuio I. 5
ryaBbl I, ocraercs paccMOTPETh BAPUAHTDL: Uy 4ETMHO U HEYETHO.

ITycre tun. 4 Bepra. Ilycth ug HEIETHO, TOTAA Yy U1, Uz PA3HAS YETHOCTD
(cM. BBIIE) M TAaK Kak u; > ug > 0 (mo yciaoBmio ectb ¢ > b > a, 3HAYHT
(c—a)—(c—0b) = (b—a) > 0, a noromy, yura 2/), 3/) B (20), umeer mecro
uy = Yc—a> Yc—b=wuy>0), 10U > 2.

Iloce mosydennst HOBO# MOCHIIKU, & IMEHHO: U1 > 2, TaJbHEHIITe paccy kK-
JIEHUST s JTOKA3BIBAEMOr0 BAPUAHTA Ug= HEYETHO OyAyT Pa3IeTbHBIMHU IS
TAKUX CJIy9aeB:

1) w3 =2upu h=3;
2) w;=2mupuh > 5;
3) wy >3mupuh>3.

Uraxk, caywat 1). TlockombKy u > ug > 0 (cM. Bbime), To ug = 1. B oGopor
6epéMm 3HaveHus Ui, Uz, h U ¢ OMOLIBIO 1/), 2/), 3/) HAXOAUM ¢, & UCHOJb3Ys
71), B uTOre UMeeM

2c =337yl + 23 +1 =313 + 3% = 2 x 3ugup. (21)

[IpucrampHoe paccmoTpenre (21) MOKa3bIBaeT, UTO Uy COMHOKUTENh Incia 32,
C JPYTO#l CTOPOHBI, MO YTBEPXKIACHUIO MPEIJIOKEHNAS 7 9HACTA Ug U 3 B3aAMMHO
npoctel. CrnenoBarensho, ug = 1 u TOMBKO Tak. [IpoMeKyTOIHBIH UTOr — MBI
umeem: h = 3, up = 1, u; = 2, up = 1. Cuosa Bosspamaemcs K (21), 4robbt
2106b1Th urbopMaLuio u upo j. 3Has ceituac, 4ro ug = 1, nepenumem (21) rak:
2¢ = 32(330U71 4+ 1) = 2 x 3.

Orcroma ¢ ogeBngroCTBIO cireayer, aro 3°U~1) 4+ 1 me menmrcs ma 3 Hu mpm
Kakux j > 1 (me 3abuiaem, uto m® = 1). A Tax Kak MO HpeIOKeHuio Z
YHCII0 vy TAKKe B3AaHMHO IPOCTO ¢ 3, 3akmouaem: 32 = 37, Scno, uro j = 2.
Tenepr mmeercda mosHBbIA KOMIIEKT uucen: h = 3, j = 2, ug = 1, u3 = 2,
uz = 1 ¥ O HEMY y¥Ke MOYKHO BBIYMC/IUTH Bech Habop (N, a, b, ¢). Beraucienue
nact: (h, a, b, ¢)=(3, 118, 125, 126). O6parum B30p Ha 4uCjIO b, pasHOe 125.
Kak BbIMM, OHO HEYETHOE, & JOJKHO Obl OBITH YE€THBIM, TAK KaK IO YCJIOBHIO
9TOr0 PACCMOTPEHUS YUCJIO b CONEPKHUT UETHBLIH COMHOMKHUTEND U1, PABHBIA 2.
[Iporusopeune!
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Caywati 2). Tak kak uq > uz > 0 (cM. Bbuue), 10 us = 1. B obopor Gepém
3HAYEHUS U1, Up U C TIOMOLIBIO 1/), 2/), 3/) HAXOAUM ¢, & UCHOJIB3ys T/), B UTOTE
nMeeM

2c = hhj*lug +2" +1 = 2h uguy.
VMEeHbIIUB BCe YacTy STUX PaBeHCTs Ha h hilug, B mTOre Oy/IE€M MMETh:
2c — WM tub = (2" — 2) + 3 = h(2hT " Tugug — A T2ul), (22)

A Bor ceituac mokaxkem, 9o (22) BOOOIIE JMITIEHO CMBICJIA TTPH JF0OOM TTPOCTOM
h, 6osbine 3. JleficTBUTEIbHO, IPUMEHUB OHY 13 (HPOPM MaJioii Teopembl Depma
K BBIPDAKEHWI0 B KPYTJBIX CKOOKax cpemuedl wactwm (22) W MOMHS, 9TO [JIst
ecex npocmuiz h > 5 HOIL (h, 3)=1, paBencrBa (22) yauBureabHbIM 06pa3oM
[PEBPATUIINCH B [I0-HACTOANIEMY MCTHHHBIC COOTHOLICHHS:
2¢ — W7 ub # hox Ky + 3 # h(2h7  ugug — 7 2ud),
h
rae h mpocroe > 5, Kj, = 25-2 = nenoe, ug, vy 1embie, h COMHOKUTEND C.
[Iporusopeuwne!
Caywati 3). Konb ectb up > 3, h > 3, T0 B cuily yTBEPKIEHUS JEMMbI 3
h—1
ectb ""N/4(h — 1)AMHT < wy wim 4(h — 1AM < (uf)" . Tlocaennee, c
h—1 h=1
y9eToM odeBnanoro coornomennst  (uf) < (uf +ub)" 7, macr crexyromee
h—1 h
4(h — DRI < (ul + uh) wm 4h(h — 1)(uf + uh)h" < (uf +uh)” nm

YVah(h —1)(ul +ul) < % ITomHsT O Y€THOCTU Ug ¥ 'HABOJHOM MOCTHUKE,
BOCTIONB3YEMCsl THNIOTE30M 4; monarag B Hell = a, y = b, 2 = ¢, p = h u yurs
1/), 21), 3/), OKOHYATENHHO OJLY YUM:

VAR — D)} + ) < H = o D) - /R 0) = W,
31ech TPOTHBOPEYHE, TAK KAK JJIS MII. 8 W3HATAJLHO BBITIOJHSAETCS

Vb+a< YAh—1)[(c—a)+ (c—b)] = {/4(h—1)(u} +ub),
YTO PABHOCHIIBHO BBINOJIHEHUIO ITOTO:

Y/h(b+a) < /4h(h —1)[(c — a) + (c — b)] = Y/4h(h — 1)(u} + ub).
C nevemmvim Uy 3aKOHIUIIN.

[ycth ug gerno. Tax xax: hiug = {/h(b+ a) =uenoe, u; = ¥/c — a=mnemnoe,
up = V/c — b =nenoe (cm. 17), 27), 3/) B (20), COOTBETCTBEHHO) U OJHOBPEMEHHO

C

£ = ¢ = = i = b = sl
€CTIB! TS = Trars T U0 TUeloe Hedernoe, oo Ve V] =Ienoe
HeveTHoe, -+ = 4 — = y, =mes0e HevYeTHOoe, (cM. 7/), 8/), 97) B (20), coorreT-

7 ug Ye—b

CTBEHHO), TO 3aKJI0YeHue Iuil. 4 IPU HAJIMYMU IPOYUX €e [OCHLIOK OJHO3HAYHO
YTBEPKIAET, 9TO g, BOTPEKW HAINEMY PACCMOTPEHUIO, O6A3aHO OBITH HEYETHBIM.
Takum 06pa3oM, JI0Ka3aHa HECOBMECTHOCTH paseHcTs 1/), 2/), 31), 71), 8/), 9/) B
(20) mpu geTHOM Ug.

IMonprrorxkum nponenannoe. Criepsa, n3 AOMymeHus O J0xKHOCTH OCHOBHOTO
YTBEPKJEHUS TIPU YCJIOBUSX III. 8, ObLIO BLIBEJIEHO CyMIECTBOBAHUE HAP HEJbIX
aucen (ug, Vo), (u1, v1), (U2, V2), UPU KOTOPHIX OJHOBPEMEHHO MMEIOT MECTO
9 pasencts B (20). 3areM, TpuBemeHHEM K TPOTUBOPEYMIO, YETKO MOKA3AHO,
YTO TIPU YCJIOBUAX II. 8 BOOOINE HE CyIIECTBYET map LeJbix duces (ug, Vo),
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(u1, v1), (u2, v2), yaoBiersopsiomux xors Ob1 6-1u pasencrsam u3 (20). Takum
00pa3oM, IOy YeHO JABa B3ANMOUCK/IIOUAIOIUX yMO3akaodenusa. C nocbuianueMm
Ha 9TOT (aKT, KOHCTATHPYEM: BBOJHOE TPEIIIOIOKEHNE OMMUOOIHO. Y YUTHIBAS
IPOM3BOJIBHOCTL B BbIOOpe perienust (x, Yy, z) ypasHenus (2) B yci. mi. 8,
zakogaemM: OCHOBHOE YMBEPHCIEHUE UCTNUHHO OAA BCEX CAYUGES NN. 8§ — KOHEIT
TUIIOTETUYECKOro JoKaszarejbcrBa OV i moamyHKTa 8.

Tperbs rasa 3aseprena. TakuM 00pa3soM, 3asBIEHHBIC HEIA JOCTHTHYTHI.

BoiBoabr: B gannoit craThe nefiCTBUTEILHO MPEACTABJIEH HOBBIN MOIXOM K
mrypmy BT snmementapabivu meromamu. HoBu3Ha BuaHA IPW TAKOM CPABHEHUM:
upuioxusinnecs kK BT upegmecrsennuku, nadunas ¢ Jiinepa (Yaiic e B
CUeT), HANPABJIAIN CBOM YCUJIUS HA TOUCKU YIOOHLIX (hOPM TIPEICTABJICHUS
BTOPOTO COMHOXKHUTEJIS YUCIA 2, & 3aTEM MO/, 3TU (DOPMbI HAXOIUIH TOCTATOIHBIE
yCJIOBHS, TIO3BOJIUBINHIE J0Ka3aTh BT 11 orpaHrmveHHOro KJiacca, moKa3aTeiei.
3nech ymop caenad Ha paswieHenwe ycioBus BT mHa 1Be He3aBUCHMbIE 9acTH
A u B, a mocpecTBOM pAacCMOTPEHUs BCEX CIIYYAeB MEPBOIO COMHOXKUTEIS 2
Ha (opmyiax Abesist 1OKA3bIBAETCS HECOBMECTHOCTD 7-MH (KOCBEHHO) PABEHCTB
11), 21), 31), 41), 71), 8/), 9/) NpM BBHINOJHEHWN yCIOBHi acTn A (37ech moJe3H0
YUUTBHIBATH YHUCJIOBBIE IPUMEDPHI K TUl. 1-4) U HECOBMECTHOCTH 6-TU DABEHCTB
17), 21), 3n), 1), 8/), 9/) nupu BbIIOIHEHUU yCJIOBUil YacTu B.

Bropoit BbiBOI HampammuBaercs cam COOOIO: 3aTPOHYTBIN ACIIEKT MIPEIMEeTa
paccMOTpeHus elié COXPaHIeT aKTYaJIbHOCTD; s [I0KA3ATEbHON CUIIbI PE3YJIb-
raros ryasbl 111 He mocTaer junmb HoKa3aTeabcTs runored 1 - 4 (u B ckoOKax
JIOTIOJTHAM: €CTh YBEPEHHOCTD, YTO CPEIU IUTATE/IEH O0hSIBUTCS TOT, KTO B PEIIIe-
HUAX BCEX CUIIOTE3 IIOCTABUT MOCJIEIHION XKUPHYIO TOUKY ). O6parure BHuMaHue!
AmnoncupoBan HOBbII Teky1wii pesysubrar ot 12 dbespass 2013 roga (cMm. xpono-
JIOIHIO pe3ysibraroB Huzke). Buosb obparure BHUMaHue! DTOT HOBBIA TEKy Uil
PE3yJIbTAT TPEJICTABICH 3/1€Ch TETUKOM (CM. CPa3y MEKY XPOHOJIOTHEH Pe3yiih-
TaToB 1 JIOTOIHEHNSMH).

Bes Bcakux ckOOOK 100aBUM: aBTOP CMOT ObI COBEPIITUTD YKCKYPC B TOKYMMeE-
POBY 310Xy B UCTOpUE BeInkoii TeopeMbl U yKa3aTh MO3UIHUI0, B KOTOpoit Huibe
Ab6enb 1o 1ocaIHOMY HEIOCMOTPY MPOIYCTHIT 3aMedaTeIbHY 0 UJIEI0, 9TO IPUBe-
Jia ObI €ero, 110 MeHbIIIel MePe, K AHAJIOIMYHOMY PELIEHHUI0, & 110 O0JIbIIOMY CYeTy,
BO3MOXKHO, K TIOJTHOMY perennto Bennkoit reopembr @epma. Odenn BEpUTCS, ITO
JJIS UCTOPUKOB MATEMATHUKU CMBICJ ITOrO MOATEKCTa KOTJA-TO TAKXKE CTAHET
MPUBJIEKATETBHBIM.

3a mopasnbHyo nommepxkky Omarogapio E. H. HumbGanenko. OcobeHHO s
npusnaresnen corpyaaukam puimmana CoxHyr- YKpanHa B ropoje XapbKOBe U
obnactu Anekcannapy KpusomnocoBy, Upune 2Kenesuskoroii, Apremy KobG3any
3a GECKOPBICTHYIO TEXHUYECKYIO TIOMOIIL B 0(DOPMJIEHUHN ITOH cTaThu. ApceHa
0J1ar0TAPCTBEHHBIX CJIOB a/IPECYI0 MeHINPEKTOPY 03/I0POBUTEIHHOM 6a3bI ,, daar"
Jleonnay Uymadenko, nbo 3Ta cTaThd BOBCe ObI He MOsiBUIACH 6€3 ero Ji0e3H0ro
npuriamneHud Ha 6a3y u co3/aHue XOPOIIUX YCJIOBHil /it pabOThI HAJI CTATHEN.

Crincok aurepaTyphl.
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1. I. M. 9asapac. [locnenuss reopema @epma. I'emernyeckoe BBeIeHNE B ajre-
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Hamucano 18 okrsa6ps 2010 r., r. XapbpKos.
Bceraska na crp. 9 u 17 or 23 nekabps 2013 r., r. XapbKos.
BcraBka kycka tekcra Ha cTp. 18 - 25 ot 23 mekabps 2013 1., r. XapbKOB.

XPOHOJIOTHST TEKYIIUX PE3YIHTATOB:

eanrycr 1984 r. — 28 nexabpsa 1989 r.: HAKOILUIEHHE OrPOMHOIO SMIIMPUIECKOIO
MaTepuasa ajis Tunore3 1-4; 10Ka3aTeIbCTBO MEPBOrO MPOTOTHIA B 9y Th CJ1a00M
BapuaHTe; OOHAPYKEHNE TOXKIECTBEHHBIX PABEHCTBE.

erfonb 2001 1. — 19 aBrycra 2001 r.: Hanwcanwe MOJTHOTO TeKcTa permenus BT
JI7Isl TIEPBOil YaCTU C WCIIOJb30BAHUEM CJIab0i BEPCHU ITPOTOTHUIIA.

ecentsabps 2003 r. — 23 HostOpst 2003 r.: 10KA3ATEIHCTBO CUIIBHON BEPCHH LIEPBOTO
mpororuna (oHa 31ech; cM. Jononuenue K 1.6).

e10s10ph 2003 1. — mapt 2004 r.: HAMKCAHWE MOJIHOTO TeKcTa, permerns BT ms
TepBO#l JaCTH C UCMOJIB30BAHUEM CUJIHHON BEPCUU MPOTOTHTIA.

¢12 despamnsa 2010 r. — 29 mapra 2010 r.: HATKCAHWE TOJTHBIX TEKCTOB TUIIOTETH-
qecKux pernenuit misa 3-x u3d 4-x caydaes Bropoit yactu BT.

ecenTsabps — 4 okTabpsa 2010 r.: 10KA3ATEIHCTBO BCIOMOIATEIbHBIX CPEJICTB J1JIsI
TUMIOTETUYECKOTO PEIIeHNs TOC/IeTHEr0 caydas BTopoit vactu BT.

o5 OKTsa0pst — 18 oxTabpsa 2010 r.: HATKCAHKWE TOJHOIO TEKCTa THIIOTETHIECKOTO
pelenus s mocaeanero caydas Bropoit gactu BT.

019 okrsabpsa 2010 r. — 25 urons 2011 r.: mokazaHo yTBepxkaenue b) rui. 1.

026 urons 2011 1. — 12 despass 2013 r.: nokazano yrsepxienue a) ruu. 1. Tem
caMbIM, TTOJTHOCTHIO Oe3 KaBbruek mokaszan Chyuait I Beaukoit Teopembr @epma
3JIeMeHTapHBIMU cpeJcTBaMu. Huzke MpUBOANTCS TOTHBIH TEKCT JOKA3ATETHCTBA,
runoTe3sl 1.

Hok-Bo runore3sr 1 (3mech npengoxkenne G1).
BcTaBka ot 23 nekabpsa 2013 r.
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Orcpuiaemoe 3arasueM yrsepzkienue — 310 runoresa 1 8 1.8 rur. I 1] 1 nokazkem
ero mocjie YeTbipex jgemm. Hymepanus dpopmyn HesaBucuma
Nemma 4. Jlaa xaocdot napvs yeavix npocmozo p = 3 u m = 1 cywecmsyem
%(4m — 2)? mpoex (a1, az, az), COCMOAUWUT U3 UEABT a1, A2, A3 C HEMHbLM A3
U PASHHMYU HEUEMHBLMU A1, A2, A2 + a1 > a3, Az > a1 > P, G3 > G2 > P, 4MO

{as — az, Yaz — ay, Yaz + a1 yeavie;

as .

-2 HewemHoe yenoe

Vantar ueroe;

(4m — 2)1) = {asz — a1 + Va3 — as;
npuvem, 410600 naxem u3 %(4m—2)p mpoex, chopmuposarrovlli 3a0aHHbMU T, U
D, codeporcum, no menvwel mepe, 06a Komnaekma (a1, az, a3), OMAUAOUULCH

AUWD NMEPECTNABAEHHDIMU HEYETMHDIMU YUCAAMU, YO MAKIHCE 8BINONHEHO!
a al

2 L peyemmbie yeabvle.
Yaz—ar’ Yaz—az Y
Jlok-BO pa30uTO HA MIATW U BHYTPU UX M, P MOJaraeM (pUKCHPOBAHHBIMU.

HoxazarenbcTsd : Hy:kuple HaM makerbl Tpoek (ap, a2, a3) MOXKHO,
HaIIPUMED, CTEHEPUPOBATH TAKUMU (POPMYJIAMHU:

_ di+dE+(2s—1)P _ di4di—(2s—1)P _ db—db+(2s—1)P
as = 2 ) az = 2 ) - 2 )
—2)P_ — P —1)P
e dy = WUm=2P Qs 1) — (4 —2)P — (25 — 1), s = 1, 2, 3, ...

Hlaz 1. Hokaxewm, 410 /as + a; unenoe gernoe upu s > 1. Bor dgernoe

TTPOM3BEICHNE IBYX mebrx: 111y = (((?Tnﬁg;@(;;)l);igzBp X (4m — 2)P~L.

rase, Ty x (4m=2P=Cs—1)+@s=1) _ ((4m=2)"—(2s—1))P+(2s=1)? _ Jas ¥ an.

4m—2 4m—2
a2 2. JorazkeM: ———3— med. nesaoe upu s > 1. Ilpu xaxom-aubo yerom
2 fH Vastar 1T p P p Yy

M u mobom s > 1 merumno: 2PP~2)(2M + 1) + (2m — 1) = uenoe nedernoe.
Buauut, npu s > 1 qa coomsememeyrowur M u nogaBHO ecTb: Heu. yeaoe. =

_ (22" (((2m—1)P~ )P x(2My+1) B
20(P=2)(2M + 1) + (2m — 1) = ( 4 )+14’”22—
m—2)P —(25s—1))P s—1)P\ P~
(tm-pptximgxggunyt | (Leees )
+—5 = 2
P
) +((am—2)P —(2s—1))P+(2s—1)P

m—2

2
(((4771—2)”—(23—1))p+(2s—1)P
1

dB+db+(2s—1)P
p) p) as
(@m—2)P—(2s—1))P+(2s—D)P

1) d3 PYaztar”

Llaz 3. NokaxkeMm: az deTHOe 1esi0e npu s > 1. YMHO)KaeMm pe3-Tol . 1 u 2.

IlTaz 4. JTok-M: ag 1. Hew. ipu § > 1. Ja: ag — ag = (28 — 1)P u yurem 1. 3.

IMaz 5. Jox-M: ap 1. Hew., s > 1. Umeem: az —ay = ((4m — 2)P — (25 — 1))”
U y4dTeM 1. 3.

HIaz 6. Jox-m: ¢/az — ay u. med., s = 1. Yaz —ag = (dm — 2)P — (2s — 1).

ITaz 7. Ookaxem: ¢/az — as u. med. npu s > 1. Umeem: ¥az — ag = 2s — 1.

ITaz 8. Tox-m: (4dm — 2)P = a3 —ay + ¢/az — az, s > 1. Cm. maru 6, 7.

IITaz 9. Tokaxewm: ag > as nipu s = 1. Nmeem: ag — ag = (25 — 1)P > 0.

Hlge 10. JokaxkeM, 9TO a1 > ag MpHA S > % (4m — 2)P. Ucxons u3 ycaopus,
umeeM: s > 1 (4m —2)” 4+ 1, uro nacr: — ((4m — 2)P — (2s — 1)) > 0. Torza
(—((4m —2)? — (25 — 1)))” > 0. A p mewerno u: — ((4m — 2)? — (25 — 1))” > 0,
rJie CJIeBa PEe3yJbTaT BHIYUTAHUA 43 U3 a7.

Illaz 11. Jokaxkem, 94TO npu (PUKCHPOBAHHOM S < %(4m— 2P ay # as.
Cpasy ormernm, uto (4m — 2)P — (2s — 1) > 0. lomycTnM ag = a1 TPOW3OILIO
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dB+d8— (25, —1)P 8 —dB+(2s, —1)P
IpH S, paBHOM ueioMmy s;. Nz %t ésl )P di=di+ (sl MOy 9aeM:

2
(4m —2)" — (251 — 1)) = (251 — 1) wm 2°72(2m — 1)’ + 1 = s, Ho 1O
JIOIYIIEHHIO §1 mesioe. VTak: Jomyienne — JIOXKHO, HCXOAHOEe — HCTHHHO.
Ilaz 12. lokaxkeMm, 9T0 1IpH S < % (4m — 2)? umeer mecro az > ay. Vcxons
W3 YCJIOBUS, NMEEM: % (4m — 2)P + % > S, YTO IPUBOJUT K
(4m —2)P — (2s — 1) > 0. (1)
Torma ((4m — 2)P — (25 — 1))” > 0, rae cieBa pesy/IbTaT BEITHTAHUA 4 U3 a3.
IIlaz 13. Jokaxkem, 910 mpu § < % (4m — 2)? umeer mecro a; > p. Beoaum
nepevennyio v = ((4m — 2) — (2s — 1))’ 4+ (25 — 1), OrmesnpHO MOKaKeM, 9TO:
v>Dp u ﬁ —-1>2. (2)
ITpn HAIOXKEHHBIX HA P, M, S OTPAHUYEHNUAX NCTHHHBI COOTHOIIIEHHS:
p<(dm -2 —(4m—-2) < (4m—2)Y <(4m -2 —(2s—1)+ (25 — 1)’ < v.
Kpaiinee nesoe — B cunty M. 7. @. u B Bugy 4m —2 # 1, p # 2; Kp. up. — B cuity
(1) uuro (4m —2)P — (2s — 1) = ((4m — 2)’ — (2s — 1))” npu s = § (4m — 2);
BHYTPEHHUE — OYEeBU/IHBL. SHAYUT, U > P UCTHHHO.
Tax xak p neuerno, ro vP~ ! ecrb npoussesenue ((4m — 2)P)? ~! Ha nexoropoe
-1

nenoe VP~! > 0, a sHaunT u3 7 MOXKHO U3BJIeYb OIIEHKY, CKaXKeM, U3 ITUX

vP
(4m—2)
P (2)P7 2 (2m — 1)P)P T2 VP > 22 > 3, Gepé L 1> 2
(Am—2)? — m , bepeM aTy: Gm—2)7 .
O6e wactu (2) mokazambl. [lepemaokuM nX, a 3aTem cioxum ¢ 2(2s — 1)P > 0;

v
4m—2

P
UTOT: ( ) —v+2(2s—1)" > 2p, amo cyru a; > p.

Illae 14. JIokaxkeM, 9TO TP S < %(4m — 2)P umeer mecTo ap > p. Ha aByx

P
IPEIBLIYIUX IIATaX BBIBEJINU: (4771”72) —v>2pu ((4m—2)P —(2s—1)) > 0.

p
B rakom ciyuae (47;3772) —v+2((4m —2)P — (25 — 1))? > 2p, no cyru ag > p.

Hlaz 15. JokaxeMm: as + a1 > az upu s < 3(4m — 2)P. Cnexcrsue us (2):

P
P! . N e A as+ay .
am—27 > 1. Uma: 1 < @m—2yp = - = (as=ar)t(az—ag)> ITO MAET HyKHOE.

Hlaz 16. Jokaxkem: e/a‘ilfw u. ved. upu s = 1. Ilo m. 5 a; #ed., no mr. 7
{/as — ag wed. u pasuo 1 npu s = 1. 3uauwur, F/ﬁ = 4 = a1 1. HEYeTHOe.

az — .
ITaz 17. Tokaxewm, 910 Vas—ar L€JI0€ HEUETHOE IPU § = 1. Nmeewm:

az —ap = 2(12 — ((02 + al) - (ag - ag)). (3)
Tak kak U = ¥/az — a1 nenoe, kpome sroro, U > 7 (cm. m. 4, 6), a 3naqur,
U me genurens 2, To (3) Hem36eKHO MOBJIEYET HYXKHBIA pE3yJbTar, eciau (as +
a1) — (az — az) cymeem nojarhb npousseaerueM U Ha HEKOTOpOe 1ejoe F.
Ucnonws3ys pe3ymabTars! maros 6 u 7, npu s = 1 pa3aesbHO HOJIydaeM:
Vasz — a1 = (4m —2)" - 1;

m—2)P—1)P p m—2)° —1)P+1)P — (4m—2)P
(a2+al) - (a3 _a2) = (((4 43—,)1,21) +1) -1= e 2 (41,311_21))17 — - (4)

Bsuay uenocruocru cpeaueit yactu (4), ciegoBaresbHO, TAKOBOM LIPABOM YacTu

(4), na B CHTY B3aMMHOIT TPOCTOTHI TOCTEAOBATENIBHBIX Teabx (4m — 2)P — 1,

(4m — 2)P| noganbmas paboTa CBOANTCA K TIPeICTABICHUIO JIATTH YACTUTENS U3

npaBoit gacTu (4) IByMs TIETBIMI COMHOKUTENAMHI, OAH U3 Koux (4m — 2)F —1.
Ucxonst u3 3T0r0 coOOpazkeHus, Jajee NMeeM:

((4m = 2)P = 1)P + 1)P — (4m — 2)P =
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(((4m — 27 = 1) 1) — 1) x WMD) 1 (4 90 1) =

((4m = 2)7 — 1) x (((4m — 2 — D=1 x WmDr il gy )

TMamsiTys o cxeme mpuBsisku (5) k (4), camomy (4) mamamnm Bum: (ag +
(4m-2)P-DP+)P-1
ar) — (a3 — az) = ¢az —a; x (4724772%5)1" , TJle TI0 BBIBEJCHUIO 2-0i
COMHOXKHUTEJb 9ucJIo 1estoe. [lo nagasbaoMy cyxaenuio (3) u Jaér HyKHOE.
’ " ’ 17 ’ " ’ ! ’ " 1" "
Iae 18. ToK-M: a5 = Gg, Gy = Gy, G = Ag, TAe(aq, g, as), (a1, ay, as)
CT€HEPHUPOBAHLL IIPA S = 1, 5 = %(4m — 2)P, coorBercrBenno. IlonapHo umeem:

P P
(7((4”“425,;1)?“) +((Am—2)P —1)P 41 (71“(4?;3);71)1, ) F1+((4m—2)P—1)?

’ "

ag = p 43 = 2 ’
(a4m—2)P—1)P+1\P 14+((a4m—2)P —1)P \ P

, (%) +((Am=2)P-1)P-1 (%) —1+((4m=2)"-1)?

a2 = 3 7a'1 - 2 5
(a4m—2)P —1)P 41\ P 14+ ((a4m—2)P —1)P \ P

(e ) -, (B (21

a1 = D) 5 (l2 - .

Iz 19. Jok-m: o=— 1. ned. npu s = 1 (4m —2)". CM? marn 18, 16.
ez 20. Joxaxem, 410 —=te 11, HeW. DU § = 1 (4m — 2)P. Iaru 18, 17
maroT Hyx)Hoe. Ilo pesynbraTram Bcex maros: aemma 4 ucmunna. [
Nemma 5. Jlas xaosrcdozo npocmozo p eéuda 4n — 1 cywecmeyrom mpoiixu
(a1, as, az), om uyeavkr m > 1 3a6UCAWUE U COCTNOAULUE U3 UEABLT “HUCEA C
YEMHBM A1 U HEYEeTHBMU A2, 43, A1 + G2 > ag, az > Gz > a1 > P, 4mMo
Yas — az, ¥asz — a1, Yaz + a1 yeave;

as az ai .
HEYEMHDLE UEADLE
Vaz+ar’ Yaz—a1’ Yaz—az 4 ’

(a3 — al) —+ (CLg — (12) = {az +ay.
,Z[O Ka3aTeJjbCTBO : Hy}KHI)Ie HaM TpOfIKH (al, az, ag) MOZKHO, B 9aCTHOCTH,
CreHepupoBaTh TAaKUMU CbOpMyJ'IaMI/I:

dl’idPerP dP+dP7dP dPerPerP
a1:%7 a22%7 a3:%7
Am)P+1 Am)P+1 P
rae dy = 4m, dy = %, ds = (%) + (4m)P.

p
gz 1. Jok-m: ¥/as + aq wed. uenoe. Ha: /as + a1 = (%) + (4m)P.

ITaz 2. Jok-m: {7(;‘73? 1. HeyeT. Y HeYeTHbIX >1 B YeTHOH CTeleHr BHJ
2 1

(4m)p+1 D 4n—2
8k + 1, mosTomy Vﬁ = ((W) + (4m)p) + 1| /2 = neu. uesoe.
Ilaz 3. JokaxkeMm: a3 HEYETHOE 1I€JI0€. ¥ MHO2KaeM Pe3-Thl maros 1 u 2.

ITaz 4. TokaxeM: ag 11. HeveT. VMeem a3z — ag = (4m)P. I11. 3 nact HyRHOe.
(4m)P+1
Am+1

P
Ilae 6. Jokaxkem: ¥/a3 — aj 11. HedeTHoe. VMeem: ¢/a3 — a1 = da = %.
Hlae 7. JokaxeMm: ¢/as — ag 1. gernoe. Umeem: ¢/as — ay = di = 4m.
Iae 8. TokaxeMm: ag > ag. UMeem: az — az = (4m)P > 0.

IITaz 9. Tok-M, aro (a3 —a1)+ (ag —az) = ¢az + a1. JleBas u npasas qactu
PaBHBI OTHOMY U TOMY JKe: (%) + (4m)P.
IITaz 10. okazkem, 9TO eCTh ag > ai. Vccmemyemoe as — a; > 0 momamaum

P
ITaz 5. Jok-M: a; 1. ger. Tak: az — a; = < ) " 1. 3 JAacT HYKHOE.

P p
TaK (%) — (4m)? > 0. BepHOCTB OCJIEJHETO OYEBHHA.
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Hlaz 11. dokaxewm, aro a; > p. Cuepsa JI0KazKeM, 9T0:
ds>p m  dy'-1>2 (6)
B cuny m. 1. @. mveem: p < (4m)P — 4m < (4m)P < d3, 9TO BIIEYET BEPHOCTH
nByx gacreit (6). IlepemHO)kMM uX, a 3areM cioxkum ¢ 2(4m)P > 0; B mrore
nonyanm di — ds + 2(4m)P > 2p, a no cytu a; > p.
Hlae 12. Ookaxewm: as +aq > ag. Caencrsue u3 (6): d§71 > 1. [Ipeobpazyem

. p—1 _ _di _ az+tai
ero: 1 <ds =~ = T = (as=ar)+(as=az)" OTO JaCT Hy2KHOE.

az
gz 13. JokaxeM, 9TO Vas—a; HETETHOE TIeroe. Hensimeecst 6e3 ocraTka HA

db—d? .
dz nenoe =7 (BepHO, TaK KaK OJJUH U3 COMHOKUTEIell 1uc/Ia ((4m)P)? — (4m)P
nmeer Bug (4m)P + 1) ymuoxum Ha ds — dy; wror: Ky = di —d}. K K; nobasum
db; mror: df + db — d. Urax, 2as/dy nenoe. A Tak Kak as 1enoe HeIeTHOE (CM.

ur. 4), 1o (,/% 1esioe u B cuity 1. 6 00s1amaeT CBOWCTBOM: HEYETHO.
3—al

Hlae 14. ok-m: P/% Hed. miesioe. lendreeca Ha 4m u He Jiesdineecs Ha

8m umcno dy — 1 MEHOKIM HA TO HedeTHOEe, 9To mact d2" ' — 1. D10 MHOKAM
2 ) II 2
na dy(da"' + 1) (ma 2 sro genmrcs, na 4 — wmer); utor: Ny = dj — do. Ny
yBesuuuM Ha (4m)P; uror: No = d3 — do. Ny MHOXKUM HA TO HEYETHOE, YTO JACT
N3 = df — db. K N3 no6asum (4m)P; uror: df — db + df. Nrak, 22 neuenoe, a
a
nenoe. Orciona, ¢ ygerom mi. 5, Tar=ss HEd. 1ejioe. ITo pesynbraram BCEX

2a1
8m
IIAroB: AeMMG D UcmurHa. [

Nemma 6. /T kaotcdozo npocmozo p euda 4n+1 ¢ Hevemmoim n cyu,ecmey-
1om mpotixu (a1, as, az), om yeaozo m = 1 3a6ucauue U COCTNOAULUE U3 UEAbIT
ay, a2, A3 C YEMHHM Q2 U HEYETMHLMUY A1, a3, G2 + a1 > a3, a3 > ag > a1 > P,
Ymo

{az — az, Yaz —ar, Yaz + a1 yeavie;
VGZ?:FCH , {,/a‘zz_al , i'/azl—aa HEYEMHDLE UEADLE;
(az — a1) + (a3 — az) = Yay + a;.
HoxkaszaTennbcTso: Hyxubie Ham Tpoitku (a1, a2, az) MOXKHO, B 9aCTHOCTH,
CTE€HEPUPOBATH TAKUMU (DOPMYJIAMA:
rne dy = 4m—1,dy = 4m((4m—1)2+1), d3s = (4m((4m—1)*+1))P + (4m—1)P.
Ilaz 1. Jok-m: $/as + ay m. ved. §/as + a1 = (4m((4m—1)241))P+(4m—1)P.

e as i
a2 2. Jok-m: Vasray HET 1. VY 4gernoii crenenu HederHbix >1 Bug 8k + 1,

sHaunT =i = (((4m((4m — 1)2 +1))P + (4m — 1)P)*" + 1) /2 1. nedeTHoe.
Illaz 3. JlokaxkeM: a3 HEYETHOE IIej0e. Y MHOXKAeM pe3-ThI maroB 1 n 2.
Hlae 4. Jokaxem: ag 1. uet. Umeem a3 —as = (4m—1)P. III. 3 mact HyKHOE.
Ilaz 5. JTox-m: ay 1. wed. Ectb ag — ay = (4m((4m — 1)? + 1))P. Cm. m. 3.
Hlaz 6. Tok-m: {/az — a; ders. nenoe. {/az — a; = do = 4m((4m —1)2 +1).
Illaz 7. Jokaxkem: ¥/az — as 1. nedernoe. Umeem: {/as — as = di = 4m — 1.
IlTaz 8. okaxeM: (a3 —a1) + (a3 —az) = {/as + a1. Jleras u mpaBasi 9acTu
paBHBI oHOMY 1 ToMmy xe: (4m((4m —1)2 4+ 1))P + (4m — 1)P.
IITaz 9. Tokaxewm: ag > ag. Umeem: az — az = (dm — 1)P > 0.
ITaz 10. Hokazkem, 9TO eCTh ag > ai. ccmenyemoe as — a; > 0 momamaum
tak (4m((4m — 1)2 +1))? — (4m — 1)? > 0. Ero BepHOCTb BieHeTCs 1EIbIO:
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(4m — 1) < ((4m — 1)P)? = ((4m — 1)2)P < (4m((4m — 1)2 + 1))P.
IIlaz 11. JTokazkem, 9TO UMeeT MecTo aq > p. CHadalia JoKarxKeM, 94To:
d3>p m  dy'-1>2 (7)
B cuny M. 1. @. umeem: p < (dm—1)P —(4m—1) < (4m(dm—1)P)% < (4m((4m—
1)2+1))P < d3, uTo BEUeT BepHOCTD ABYX dacteit (7). [lepemMuozKIM UX, a 3aTeM
caoxum ¢ 2(4m — 1)P > 0; uror: df — ds + 2(4m — 1)? > 2p, a no cyru a3 > p.
Illaz 12. JokaxeMm: as + a; > az. Cuencreue u3 (7): dg_l > 1. Pacrumem:

p—1 _ ((4m((am—-1)>+1))"+(4m-1)?)" asta
1<dy ™ = Am(@m =12 TP r@m—1)7 ~ — (ag_a12)+(;3_a2). DTO JaCT HYKHOE.
gz 13. JTox-M: P/ﬁ Hed. 1esoe. enameecsa 6e3 ocraTka Ha di IHUCIO

dy — 1 ymuOXuUM Ha TO, uT0 mact Ky = db — dy. K K; npubasum df; uror:
Ky = d3 — dy. Ky nomuoxaem Ha 1o, uro gacrt Kz = df — db. K K3 nobasum
db; wror: df — db + df. Vrak, 2% nenoe. A Tak Kak aj LeJoe HedeTHoe (CM.
L. 5), T0 —~2— nej0e ¥ B CUJIy LIara 7 TakK»Ke U HEYETHO.

), T0 g y

4an
Ilae 14 (Bcuomorar. K m. 15). JTokaxkem npeiioxKenue: % = %
— 1), paccmorpum

yeaoe newemmoe npu newemuom n. lonas 4n dbopmoit 4(2s — 1
((4m-1)?)*"" 1

aucia: Dp = (dm —1)2 =1, Dy = (4m — 1)> + 1, D3 = S,
\2e-132 me1)2)25 1
D, = ((m-p*>~1)°41 _ (m-1)?) . dcuo, uro: a) G = D1Ds/(2m — 1);

@m—12F1 = @m-1)2{1
b) Dy ued. nenoe (y wedernsix >1 B dernoii crenenu sujg 8k + 1); ¢) D3 neu.
nesioe (pacnucas D3 MHOTOUYIGHOM, YBUZEM, UTO KaxKAbli U3 2s — 1 ero 4jeHon
HeYeTeH, 9To B cymMe fact Takoe xe); d) Q = Dy D2 D3Dy. I3 a)—d) cieayer
% = (2m — 1) D3 Dy, rue cupaBa Npou3BeI€HUE TPEX HEYETHBIX EJIbIX.

Hlaz 15. Mokaxewm: (’7% nes. med. Jlokazannoe va 1. 14 npemjoxenue

MOKHO MHTEPIPETHPOBaTh Tak: N = d} — di na 2dy deaumcs bez ocmamska, a
na 4dy — ¢ ocmamxom. Hame Ny yBenudaum Ha, dg; nonyuanm: No = d3z — dy. No
YMHOXKaeM Ha TO HederHoe, 4ro gact N3 = df — di. K N3 nobasum db; mror:
d + df — df. Urax, 3% wenenoe, a 3% nesoe. Orcioza, yurs 1. 6, Vo e
ueJioe. Ilo pe3-m Bcex maros semma 6 ucmurna. U
Nemma 7. as w6020 npocmozo p éuda 8n+1 cywecmeyem, no menvuseti
mepe, 00na mpotixa (a1, ag, az), COCTNOAULAL U3 YEABLT A1, A2, A3 C YETVHOIM 0o
U HEYEMHBLMU A1, A3, G2 + a1 > ag, az > ag > a1 > P, ¥Mo
{az — az, Yaz — a1, Yaz + a1 yeavie;
{‘Vaiiral’ {'Va(:lsZ—al’ ;\E,/a‘il_az) HEYEMHDLE UEADLE;
(a3 —a1) + (a3 — az) = Yaz +ay.
HoxkaszaTennbcTro : Hyxuble nam tpoiiku (a1, as, az) Aai0T, B YaCTHOCTH,
caemyomue hOpMyJIbL:
ay = d§—d2§+d’1” a4y = d§+«12§—d§” as = d§+d2§+d§”
rae d; = 4m?+1, dy = 2M1m2, d3 = (2’\+1m2)p+(4m2+1)”, A — HanGOIbIIHI
MOKa3aTe/Ib CTENIEHN TPK 2 B KAHOHUYECKOM IMpeCcTaBaeHun p — 1.
IITaz 1. Tox-m: {/as + a; wed. nenoe. {/as + a; = (2’\+1m2)p + (4m? + 1)P.

Cape as -
IIaz 2. Jok-m: Vasray HET. I VY dernoii crenenu HederHbix >1 Bug 8k + 1,

SHATHT L = ((2Mm2)" + (4m? + 1)1))1)_1 +1)/2 memoe newerHoe.

Hlaz 3. JokaxkeMm: a3 HEYETHOE 1I€JI0E. ¥ MHO2KAaeM Pe3-Thl maros 1 u 2.
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Iaz 4. JokaxkeMm: ao 11. 9et. meem ag—ag = (4m2—|—1)p. III. 3 mact mHyxKHOE.

Illaz 5. Jlox-M: a1 Hed. mesoe. EcTh az—a; = (2’\+1m2)p. I1I. 3 macT HyzKHOe.

Hlaz 6. Jox-m: {/az — a; der. nemoe. Umeem: ¢/az — a; = dy = 22 Tim2.

IIlaz 7. lokaxkem: {/az — az 1. HederHoe. Umeem: {/az — az = di = 4m?+1.

IIaz 8. Hokaxewm: (a3 —a1)+ (a3 —az) = ¢/ag + a1. JleBas u npasasa gacTu
PaBHbI OJIHOMY M TOMY 2Ke: (2’\+1m2)p + (4m? + 1)P.

Hlaz 9. Moxaxkem: az > az. Umeem: ag — az = (4m? + 1)P > 0.

gz 10. HoxkaxkeMm, 9TO €CTh as > ai. Vccmemyemoe as — a; > 0 mogaamm
tak: (2**1m?2)” — (4m2 +1)P > 0, uTo BepHO, KOIb JOXKHO 4 > 2 1 (cM. BoITE).

IIlaz 11. IokaxeMm, 910 mMeeT MecTo ap > p. CHadaia TOKaxKeM, 9To:

ds>p u A -1>2 (8)

B cuy M. 1. @. umeem: p < (dm+1)P — (dm+1) < (4m+1)P < d3, 90 BIEUIET
BepHOCTH JBYX uacreii (8). [TepemHoxkuM ux 1 3aTeM caoxum ¢ 2(4m?+1)P > 0;
uror: di — ds + 2(4m? + 1)P > 2p, a no cyru a; > p.

Iaz 12. Jokaxem: as + a; > az. Cuexncrsue us (8): d§71 > 1. Pacnmmem:

L < -t = (@ m) am e
—

— azta;
(22T Tm?2)P+(4m2+1)P (az—ay1)+(az—az)"

D10 JACT HYKHOE.
(4m2+1)8n7

Iaz 13 (Bcomorar.  mary 14). JIokazkem MpeIIosKeHue: ~—gxys’s— Ue0e

nevwemmnoe. 3amensist 8n (warmre p — 1) mommoit popwmoit 22 (2s — 1), mveen:

A _ A(2g— A(25—1)—
(4m? + 1) &7 1 = (am2)T E 7Y Lov s — 1) (am2)” TV 44
22M2m2 x 2m2 (25— 1) +2M2m?2 (25— 1) = 22 2m2(W + (25— 1)), T1e MHOTOUTCH
W, oueBusno, nesurcs Ha 2. VI3 910it 3a11cu KaK pa3 U BbITEKAET HYHKHOE.

Ilaz 14. Jokaxem: F/% nea. Hed. Jlokazanuoe Ha 111. 13 mpeaioxkeHne

MOKHO MHTEPIPETHPOBATH Tak: N1 = (4m2 + 1)p — (4m? + 1) na 4dy deaumea
¢ ocmamkom, na 2dy — Oes ocmamxka. Hame Ny ysemmunM Ha db; mosmy<mm:
Ny = d3 — di. N2 ymHOX)aem Ha TO HewerHOe, uto nact Ny = df — d). K N3
noGasum db; uror: df + dy — df. Urax, 392 wenenoe, a 53 nemoe. A moCKobKy
2"722 HEIEJIOe, TO IEJI0e ;—2 wedgerno. C yguerom 1. 6, (V% HEY. T[eJI0€.

Iaz 15 (Bcuomorar. x wmary 16). Hokaxem: npu m = 1 das ecex n > 1

(2A+1m2)8n_1 98n(A+1) _q
YUCNO0 BT — uenoe. ,Z[OCTaTO‘lHO J0Ka3aTb, 9YTO “UCAO —F uenoe

oas ecex n > 1. dcHo, 4ro 310 OysEeT UMETh MECTO TOJbKO B TOM CJy4dae,
ecn npu xKaskcdom n wucao 25" oxanvusaemea yudpoti 6 (Tepmun *TOIBKO’
yroTpeb/ieH K MecTy, Tak Kak 33JaHHBIMH YCIOBUAMMI HCKIo4qer caydail 20 = 1).
VTBep:KIeHNsT TPeX KYPCcu606 UCTHHHDBI, TAK Kak HE3aBHCUMO OT BhIOOpa 1 > 1
y 256" A1) paproro 287D | g vammem paspsie, ouesnano, mudpa 6.

- a; =
Hlaz 16. Hok-m: Vas—a; /. HEueTHoe upu m 1. JlokazamHOe HAa III.
15 mpesjioykeHue MOXKHO HHTEPIPETUPOBATH Tak: npu m = 1 wucno Ky =
P
(2)‘+1m2) — 2212 Ges ocmamka deaumes na di = 4m? + 1. Hame K

YBEJINYUM HA dﬁ’; uror: Ky = d3 — do. Ky momHOXaeMm Ha TO, 4To Jact Kz =

dy—dfy. K K3 nobasum df; uror: d —dh+df. Urak, 124 nemoe. Ko a; memoe
2 a

HedeTHOe (CM. 1. 5), a 2 u 4m® 4+ 1 B3anMHO HPOCTHI, TO oo lleJI0e M 10 .

7 obmamaer cBoiicTBOM: HedeTHO. 1o pe3-M Bcex maros aemma 7 ucmunna. [
JlemMmbr mokasanbl. Bo BcTaBienHoM (pparMenTe 0CTajaoch J0KA3aTh TMPEIIO-
xenne G1.
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Mpegnoxenne Gl. ITycms cpedu passuvHvbl YeAbT T, Y, 2 AUWDL 00HO
wemno, p npocmoe = 3, p < x < 2, p <y < z, z < y+ x. [lycmv ussecmno,

wmo Yy + x, Yz —x, Yz — y ueane, a {J/yafx, &'%3—71’ e/zzfy HEYETNHOLE UEALE.

Toz0a
a) Yytz=(2—2)+ (2 —y), ecau Iy + = neuemno;
b) Yy+x= (}%%, ecau Y+ T wemmno.
Proof B C — C4B+A _ C4B+A g g — C=B=A (¢y 14 o [; [1])

motoxkuM A = z — yi B =2z—2,C =y+ x u npumaaum HyKHbIE (DOPMBI:

(T — o) = YFE X g — (2 — 1) + (2 — ) =

P ((z—2)+(2—
:(P/W) ((2 )+( y))‘ (9)

Jleroe paseHcTBO B (9) MOKa3bIBAET, YTO % nesoe. O6o3aaamM ero K
u caesaem 570 K B (9) SBHBIM; TaK UJIM MHAYE, B UTOrE TIOJIY4AEM:
~1
p—1 _ 2 _ _ ( (’/y+m)p —-K
(Yy+2) Tite ~ otz K 2 : (10)

z .

IIycrs ¢/y + « gerno. Ilockonbky ¢y + 2 u TyTs Dasuoil gernoctu, To 1mo
seoit wactn (10) K derHo, mo npasoit — K uMmeer, K ToMy e, Bum 2(2r — 1)
(mpu K Buga 4r cnpasa B (10) Heseroctsb: neuemnoe = wemuoe). Vrax,

Yy o=t o (11)

Ocranocb koppekTHO orobpasurs 41 —2 B (11) yucnamu z, y, z, p. [lo semme
4 s mo6oit maper (r, p) umeercs muaumyMm 1 Tpoiika (x, y, 2), g KOTOPOit
HAPsIZy C T€M, YTO BBIMOJHEHBI BCE YCIOBHS JI0OKA3BIBAEMOIrO yTBEPKICHUS, €CTh
ndr—2= {’/{’/z - + ¢z — y (B IeMMe yTBePKJAeTCs, 9TO ITO €CTh JTAXKe eCIIN
JIOXKHBI: ——2— =neuwemnoe yeaoe). Utak, (11) naér nepsoe Tpedyemoe.

= T T ueaoe). (11) & pBoe Tpely

IIycts ¢/y + = meuerno. Ilockonbky ¢y +2 n {'Vyz+7z HEYETHBI, TO TI0 JIeBOit

yacru (10) K wederno, no upasoii — K umeer, K Tomy ke, suj 4r — 3 (upu K

Buzsa 4r — 1 cupasa B (10) menenocts: wemmuoe = neuemnoe). Nrak,

K= %, rae K Buma 4r—3. (12)

Ocrasnoch nokazars, yro K = 1. ITo semme 5 muist siio6oro p Buja 4n — 1, Bo-
TIEPBBIX, U MO JIeMMe 6 I KayKIoro p BuAa 4n + 1 ¢ HEYETHBIM N, BO-BTOPHIX,
CYIIECTBYET CKOJIb YIOJHO MHOIO TPOEK (X, Y, z), JJisd KOTOPBIX HAapsilLy C TeM,
9TO BBITOTHEHBI BCE YCJIOBUS JOKA3BIBAEMOrO yTBEpKjeHus, ectb u K = 1.
ITo nemme 7 g xKaxkmoro p Buzma 8n + 1 cyIecTByeT MO MEHBINEH Mepe OaHa
rpoiika (z, y, z), AJisd KOTOPOIl HApsiJy C T€M, YTO BBILIOJHEHbI BCE yCJIOBHs
yTBepxaenus, ectb u K = 1. Urak, (12) naér sropoe Tpebyemoe. [

DTOT pe3yabTar TpuaaéT JOKA3ATEIbHYIO CUIY THIIOTETHIECKOMY PEIICHHIO
Just nomnyHkTa 2 B a1 11T [1]. 3Ha4nT, 3;1eMeHTapHBIME CPeJICTBAMK 0€3 KaBBhIYeK
nonHocThio gokasal Coydvait I Benukoit Teopembr @epma (cm. 15 oo I [1]).
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JomnosHenue K I. s.

Asropckoe ok-Bo mpesyioxkenus 1 u3 I. 6. 6e3 npumen. nep-sa Bepuysin
(31ech oHO oz, HOMEPOM 9a).
Mpepnoxenune la. Jlasa a106020 yeao020 n > 2 umeem mecmo
8nC3r,, > 3.
HoxkaszareabcTro: Ilycth n — nenoe > 2. Umeewm:
8nC3r,  =8n(2n+1) >8> 3.0
MNpegnoxenne 2a. Jasa 4106020 yeao2o n = 2 umeem Mecmo
8n > 3C3, 1. (23)
HokazarenbcrBo: Ilyctrb n — nenoe > 2. Umeem: 2n > 3.
ITpubasus k obeum gacrsam 6n, noayqdum uckomoe (23). O
MNpegnoxenne 3a. Zasa aobox yeavz n = 2 u 1 < m < n umeem
Mecmo
8nC3m | > 3ComHt
Hokazarenbcrso: OueBugno, ipun > 2u 1 < m < n ecrb

2m(8n + 3) > 0. Cnoxenue ero ¢ (23), gacr 2m(8n + 3) + 8n > 3(2n +1). O6e
n !

A = (2m+1§'2[2?;zl)m)+1]”

El'=1x2x3...(k—1)k; nockonbky npu n > 2u 1 < m < n ecrb A > 0, 10,

Tak wim uHade, nonyauM A{2m(8n+3)+8n —3(2n+ 1)} > 0. [Ipeo6pazosanue

B urypubix ckobkax, ganee gacr A{8n(2m + 1) — 3[2(n —m) + 1]} > 0. Ilocae

OTKDBITHSI STUX CKODOK ¥ BO3MOKHBIX YIPOIIEHWUH, TaK WM WHA4Ye, TMOJIYINM

YaCTH IIOCJTACTHETO HEPABECHCTBA JOMHOXKHM Ha rae

8n X % > 3 X %, 9TO MO CYTH SABJISAETCS UCKOMBIM
2n+1)! 2n+1
COOTHOIIEHUEM, TaK KakK: (2m)!([2(1j_3n)+1], = G [((27;1)) Sl = =C3m,  m
(2n+1)! _ (2n+1)! _ 2m+1
Cm+D!I2(n—m)]! T Cm+D!(2n+1)—(2m+1)]! — T2n+1 -
Mpepnoxenne 4a. Jas a106020 yeaozo n > 2 umeem mecmo
2(8n—1)2+t > (8n+1)2”+1. (24)
HokaszarenbcTrBo: Jocrarodno ybeanThcss B BEPHOCTH
2(8n—1)2"+1 — (8n+1)27+1 > 0. (25)

C 3101 mesbio IBaXK bl BOCIOyIb3yeMcst (popmyiiamu 6unoma Herorona jgis
HEUeTHBIX mokasareneil. [Ipumensiss ux, MO OTAETLHOCTH MOTYIAEM:
2(8n — 1)2" 1t = 2(8n)?" 1 — 203, (8n)*™ + ...+

203, ()22 202 (8n)22m 4 4 9CF, (8n)! —
(8n+1)* = (8n)** ™ + O3, (8n)*" + ...+

+C3 1 (8n)n 2L 4 O (8n) T2 L+ O3 (8n) 1,
rae npu (UKCHPOBAHHOM N > 2 IIJ0€ M NOCJIEJO0BATENLHO Ipoberaer BCe
3HaYeHNs B TpaHumax 1 < m < n.

CoryiacHo 3HaKy MEXKIy cTeneHsMu B (25) HaiieM pa3HOCTh NPABBIX YacTel
TIPEINIOCTIETHETO W TIOCJIEIHETO PDABEHCTB; TI0 3ABEPIIEHUN OMEPAITHH, IOy ITHM
(8n)%" [8n — 3C3,, 1] +. (8n)2” 2m [8nC3m, , — 3054 +

+...+ [8nC3n,, — 3]. (26)
Ocranocs moKazarb, 410 1Ipu meablx n = 2 1 1 < m < n MHOorowieH (26)
TOJIOKUTENEeH. JlefCTBUTENBHO, TP ITUX 3HAUEHUSAX JJIS 7 W 11, COMHOYKUTEITH
3a mpeJie/iaMy KBaIPATHBIX CKOOOK B (26), 04eBUIHO, TIOI0KUTEIbHBL. 110 yTBEp-
JKIIEHUSIM TIPEIJIOKEHN 2a n 1a TakKe MOJIOKUTETHHBI PA3HOCTH B KPaWHUX
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cJleBa U KPalHUX CLIpaBa KBAAPATHLIX CKOOOK, coorsercrento. 1o yrsepx ienuro
TIPEIJIOKEHNST 3a MOIOKUTENBHBI PA3HOCTH B KB IPATHBIX CKOOKAX y BCeX 1 — 1
BHYTPEHHUX wieHOB (26). 13 yCTaHOBJIEHHOrO Ccliemyer: MpU 1 > 2 MHOTO-
wren (26) monoxureneH. A 3To Jasee Biaeder BepHoOCTh (25) (160 mo mpeobpa3osa-
Huio (26) u sieBas 9acThb (25) TOKAECTBEHHO paBHBI). 110 BBOJHOMY 3aMe4aHHIO
BIIpABE 3aKJIIOYUTh: YTBEPXKIEHUE UCTUHHO. []

Mpepnoxenne 5a. Jlas awbozo yeaozo n > 1 umeem mecmo

2(8n)(8n — 1)?" > (8n + 1)27+L, (27)

Joka3aTeabCcTBO: YCTAHOBHNM WCTHHHOCTH YTBEPKICHUS
mas no=1; ocymecrBuB B (27) M0ACTAaHOBKY 7 = 1, BUIMM, 4TO HEPABEHCTBO
2 x 8 x 7% =784 > 729 = 93 Bepno. Anajoruunpiii GaxT yCTaHOBUM Jyid 1 > 2.
Hycrs n > 2. Torma 2(8n)(8n—1)2" > 2(8n—1)(8n—1)%" = 2(8n—1)?"*! (310
ouesnHO). Yurs (24), umeem 2(8n)(8n — 1)?" > 2(8n — 1)2" 1 > (8n +1)27+L,
W3 4Y€ero CJie/lyeT BepHOCTDb YTBEPKIAECHUS U I Beex n = 2. [

MNpepnoxenune 6a. Jasa 1106020 yeaozo s = 3 umeem mecmo

4s > 3CL, ;. (28)

HokaszareanbcrBo: Ilo ycooButo nmeem s > 3. IlpubaBus K
obenM ero gactam 3s, momyaum 4s > 3(s+ 1), 4To mo ¢yt u ects HcKoMoe (28).
Jlerko yGex1aemMcst, 9TO paBeHCTBO B (28) mMeeT MecTo TOJIbKO npH s = 3. [J

MNpepnoxenue 7a. /lrs 11060x yesvx HewemHoz0 q = 3 u
1< m < q/2 umeem mecmo

4qC2T > 30T

Hoxkaszarennbcrro: Iloacrapus B (28) ¢ BMECTO S W CIOXKWB
TIOJTy9MBITIEECS OT TIOJCTAHOBKU HECTPOTOE HEPABEHCTBO C
2m(4g+3) >0 (mpu ¢ > 3 u 1 < m < ¢/2 OHO OYEBHUHO BEPHO), MOJLYIUM:
2m(4q + 3) + 4q > 3(g+ 1) . O6e wactn ymHOKUM HA A = (2m+1)(1‘f(4;117);m)+1]!,
rme k! =1x2x3...(k—1)k; mockonbky mpr ¢ = 3u 1 < m < ¢q/2 ectb A > 0,
TO, TaK WiM WHade, nonyanM A{2m(4q + 3) + 4qg — 3(¢ + 1)} > 0. Bermosuus
npeobpazoBanne B GUTYPHBIX CKOOKAX, OyIeM HMeTh
A{4q(2m~+1)—3[(¢g—2m)+1]} > 0. ITociie OTKPBITHA ITUX CKOOOK ¥ YIPOIIEHHI,

! 1
TaK WJIN WHAYE, MOayIuM 4q X % > 3 X %,

9TO €CTh
Tpebyemoe, TaK KakK:

(g+1)! _ (g+1)! —(2m
2m)![(g—2m)+1]! — (2m)![(¢g+1)—2m]l = “q+1
" (q+1)! o (g+1)! _ 2m+1 0
@Cm+D)(g—2m)! — Cm+D(¢g+)-Cm+D]! — Yg+l1 -

Mpegnoxenune 8a. Jlaa 106020 uenozo nevemmozo q = 3
UMEEM, MECTNO
2(4q — 1)9F1 > (4q + 1)9F1,
HokaszareanbcTBo: Jlocrarouno ybeauTbCsa B BEPHOCTH:

2(4q — )7 — (49 4+ 1)7T1 > 0. (29)

C 970l 1meIbI0 ABAXKIBI BOCIOIb3yeMcs (opmynavu Obunoma HpioToHa st
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gerHbix creneneil. [Ipumensia ux, 10 OTAEIBHOCTH IOy YaEM:

2(dg — 1) = 2(4q)" = 20, (49)7 + ...+
+ 2077 (Ag) T2 — 2027 (49) 7 + .+ 2,

(4g+ 1) = (49" + Cpp (49 + .. +
+ CI (4q) 2 £ CI I (4g) T 4+ 1,

rae pr (PUKCHPOBAHHOM HEYETHOM ¢ > 3 IEJIOe 1M TIOCIeI0BATEIHHO TIpoberaeT
BCe 3HaYeHns B rpaHunax 1 < m < ¢/2. CoryacHO 3HAKY ,,-“(MUHYC) MeXIy
crenensMu B (29) HaiizeM pa3sHOCTH MPABLIX YACTE MPEINOCIEIHEr0 U MOCIEI-
HEro PaBEHCTB; MO 3aBEPIIEHUH JAEHCTBUS Oy YNM:

(49)9[4q — 3CL 4] + ... + (49) T2 [4gCF, — 3C2TH  + ...+ 1. (30)

Ocrasoch TOKa3aTh, 94TO MPU HEYETHOM ¢ > 3 m mejaoMm 1 < m < ¢/2
muorouser (30) nosioxkureseH. JIeHCTBUTEIBHO, MPU ITUX 3HAYEHUAX IJisd ¢
U M BCE COMHOXKHTENU 33 IpeJejaMu KBaJpaTHbix cKobok B (30), oueBUIHO,
MOJIOKHUTENBHBL. [10 yTBEpKIeHUIO MPeIIoKeHnst 6a HEOTPUIATETBHA PA3SHOCTD
B KpaflHMX C/I€BA KBAJPATHBLIX CKOOKax. [0 yTBEpXKIEHMIO IpejIokeHus Ta
TIOJIOKUTETHHBI PA3HOCTH B KBAJPATHBIX CKOOKaxX y Beex (¢ — 1)/2 BHyTpeHHUX
uenos (30). U3 maBeseHHOro cireyer: npu g > 3 MHOrouieH (30) moIoKuTe e .
A 310 nasnee Bieder BeprocTh (29)(ubo 1o npeodbpaszosanuio (30) u eBas 4acTh
(29) ToxkmecTBeHHO paBHBI). 110 BBOIHOMY 3aMeYaHUIO BIIPABE 3aKIIOYATh: HAIIIE
yTBEpK/IeHUE UCTUHHO. []

MNpepnoxenune 9a. Jlas arbozo yenozo k > 2 umeem mecmo
2(4k)(4k — 1)k > (4k + 1)+ (31)
HoxkaszaTeabcTBo: IlpoBemem ero nByms pa3aeabHLIMA dTama-
MU; HA NEPEOM ITATIE TOKAZKEM YTBEPXKJIEHNE I HEUeTHBIX k > 3, Ha 6Mopom —
amst gerabix k > 2. Ilepswiti stam: eciim k mHevernoe > 3, TO, C OJHOM CTOPOHBI,
110 yTBEPzK/ICHUIO 1pe yioxenns 8a umeeM 2(4k —1)F 1 > (4k+ 1)1 ¢ npyroit
cToponbl, nmeem Takoe: 2(4k)(4k — 1)k > 2(4k — 1)(4k — 1)k = 2(4k — 1)*+!
(ero BepHoCTh O4eBHaHA). U3 mOCIEIHUX JABYX COOTHOIIEHWI TENEPh CIIEAYeT
2(4k)(4k — 1)F > 2(4k — 1)L > (4k + 1)¥*1) orxyna BoITeKaeT mCTHHHOCTD
YTBEPKIEHUSA, B 9YACTHOCTH, [ HeYeTHbIX k > 3. Bmopofi stam: ecnm gucyo
k dernoe > 2, to crour B (27) mosoxurh 2n = k, tak cpady nouydum (31).
Takum 00pa30oM, yTBEpPXKIEHWE BEPHO, B YACTHOCTHU, Ijis deTHbIX k > 2. Ilo
pe3yibTaTaM IBYX TAlOB 3aKJI0YaeM: YTBEPXKICHNE UCTHHHO. [

Honosuenusa Kk II. 2.

HdokazaTteabcTBO (0cho6H020 YmeepiHcIeHUus AL CAYHAES NO0-
nynkma 3 om npomuenozo: IIpeamonoRuM, 9T0 B paMKax yCIAOBUH TOIITYHKTA
3 cylecTByeT NPUMUTHBHAs TPOiKa (X, ¥, z) C YETHBIM MPOM3BEICHUEM TYZ,
YJOBJIETBOPSAIOIas ypasueruio (2). 3adukcupyem 3Tu He/ble YUCId X, Y, 2, P
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u t, obo3uauuB OykBamu a, b, ¢, h u j, coorBercTBeHHO. TO €CTb, MCXO/sI U3
IpuHATOrO(B paMKaxX JAHHOTO PACCMOTPEHUs) MPEIIOJOKEHUT O AOHCHOCTIU
OCHOBHOTO yTBEp:KIEHUs, JjId HEKOTOPOTO CIydasi MOAIYHKTA 3 MMeeM:
b 4+ al = M.

Tak kak upu h rtpoiika (a, b, ¢) eCTb NPUMUTUBHOE DEILNEHUE BBHIIMCAHHOIO
YPABHEHUSI, TO B CHJIY yTBEPAKICHUS IPEJJIOKeHUsT X CyIIECTBYIOT TAKUE [APbI
nenasrx gucen (ug, vo),(u1, v1),(us, v2), cocTosMe W3 B3aMMHO TPOCTHIX HE
JEJSIINXC Ha h 9Hucest, 9To

bh h
1) b—i—a:u’g, 4r) b——::iz:Ug’ 1) ¢ = ugvo,
ch —al
2 ¢c—a=ul, 5/) ﬁzvf, 81) b =wuyvy, (32)
. ch —ph .
31) ¢c—b=hn""tub 6r) ﬁ:hvg, 9 a = hlugvs.

Ceituac Mbl Hamepenbl u3 4/) B (32) u3Biednb
a1l < v{{ . (33)
PacrmiieM yKa3aHHOE PaBEHCTBO TaK:

b a (h—1)—2m 2 (h—1)—(2m+1)  2m+1
ﬁ:b 7b a++b mamfb m am —+
a
R ¢ (34)

Ocraércs, Kak BuIuM, yOEIUTHCsI, 9TO YUCIOBOE 3HAYEHWE MHOTOUJIeHd, V'
monokuTeNbHO. leficTBuTeIbHO, MHOTOUWIEH V' MOXKHO MEPENUCATh TaK:

V=b0""20b—-a)+.. . 4ph"D-Cm2mp o) 4 =
=(b—a) "2+ .. 4 phNmCmA2m Ly — (b — @)W

TTocmennee MOKa3bIBAET, UTO TIPH (PUKCUPOBAHHBIX a, b M h YNCIOBOE 3HAYEHNE
W no10KkuTesibHO, U, BBUAY b > a(BepHO MO ycjI0BuIO), ecTh b — a > 0. Orcioza
BbIBO: V' > 0. U1 remeps, 1o BbIe o0ycioBiaeHHOMY, U3 (34), 1. . u3 4/) B (32),
ciemyer (33).

Harnee mbl Hamepens! u3 (33) usBrednb

Wl —pih=1,h\ =1 h
CRISEETIT N o
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Iz sroro B (4) nonoxum A = b=yl B =l C = ull u nonyuum:

h h ih—1, h h h ih—1, h
ug —uy + " uy pih—1 n_ ug tuy — R ug h_ _h
B ul +ul + Ryl _ ul +ul — Il — w4 R B
2 2 2

h h ih—1, h h h ih—1, h

Cug Ful FR T g ug ey R ey h_ pih=lyh — b _ i1,
9 = 9 Uy Uy = Ug Ug
R et B R RY L
2 o 2

h h ih—1, h
_ug —uy — R g 36
Nz 1 ) ) 37) B (32) TakxKe HAXOAUM, YTO

u —u +h]h7 h u +uh hjhfluh u}”+uh+hjh71uh
a = 0 1 b — %o 5 2 ,Cc= 0 1 2 (37)

2
U 3aMeHssl ;Lpo6Hb1e BbIpazkeHus B (36) COOTBETCTBYIOIIUMHU YUCIAMU @, b, ¢ U3
(37), mosiydaeM TOXKIECTBEHHBIE DABEHCTBA:

a—hjh_lug:b—u?—ug—c:b+a—c:c—u}b—hjh_1u’21:
h h jh—1,h
. ug —uy —h u
=ul—p" b =l —a = 21 5 2 (38)

IMockombky b + a — ¢ > 0 (Tak Kak 1O YyTBEPKIEHUIO TPEIJIOKEeHus A
BBITOMHEHO b+ a > ¢) u hi" =1yl > 0 (seaw mo ycmoBmo ects ¢ > b u 3HAMHUT TIO
31) B (32) Taxxe ects hi"~tul = c —b > 0), To u3 (38) cmemyer

_uh_pih—1 h
a = hMhtub + ug g 5 , TJIe B IIPABOil 9aCTH CJjlaraeMble IOJIOKUTETbHBL.
h_.h h—1 h—1
h7
Temeps (33) MOXKHO 3amuCaTh TaK: (hﬂh Lub + f> < vh. Ecom

JIEBYIO YaCTh IOCJIEIHEr0 pacnucarh 1o ¢gpopmysie bunoma HpioToHa u oT mosy-
YE€HHOTO MHOTOYJIeHa 0TOpOCUTh h — 1 MEepPBBIX YIEHOB, TO MO KOHTEKCTY €CTh:

h h—1 h—1 h h yih—1 hN\h—1
h? -_ N
(%f) < (h]h 1“3*‘%) < vl Orciona crie-
zyer uckomoe (35).
3aech He jumHUM OyJeT OTMETHTb, YTO NPUMHUTUBHOE pernenue (a, b, c)

npy DUKCUPOBAHHBIX A U j TOJBKO €IMHOXKIbI MOXKET IOJyduThes u3 (37).
HeiicTBuTebHO, 9HMCIA U, U], Uz OJHO3HAYHO OIMPEIETEHbI YUCIaMu a, b, c,

h m j, Tak KaK uMeeM: Uy = Vh(eb) h(c ) up = VYe—a, ug = Vb +a.
B cuty npEMUTHBHOCTH TPOHKH (a, b, c) U3 IIOCTEJHAX PABEHCTB CJIETyeT TaKKe,
YTO YHCIIA Ug, U1, Uz MONAPHO B3AMMHO IIPOCTHI B MOJOXKUTEIbHBI, & IPOR3BE/Ie-
HUE UgU1Us YETHO.

Ouepennoii mar(Baxkubrii mar!) cOCTOMT B 060CHOBAHUE TOTO, UTO JIJI BXO-
aaumx B (35) yucen ug, ui, g, h u j:
a) umeem mecmo  V/4(h — 1)(ul + hih=1ul) > 0;
b) umeem mecmo  ug — /4(h — 1)(ul + hit=Tul) > 0.
O6ocuyem yciosue a). Ilockobky dbukcuposannoe h(h > 3) aBagercs HeveT-
HBIM, TO HA OCHOBAHHI M3BECTHBIX T€OPEM, a uMenno: 1) ects ~"V/d > 0, ecin
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d>0u2)ecrb /d < 0, ecin d < 0, JOCTATOUHO JIUIID IIOKA3ATH, YTO UMEET
mecto: 4(h — 1)(uf + A"~ 1ul) > 0. A aro ma camom Jeme Tax, MOCKOTBKY TIpH
h > 3 ectp h — 1> 0 u Opu UCXOTHOM YCJIOBHHA ¢ > b > a ¢ yderom 2/) n 3/) B
(32) ectn  ul +hI" "yl = (c—a) + (c—b) > 0. DTuM NOKa3aHA BRITOTHEMOCTE
YCJIOBHS a). O6OCHyeM ycaosue b). Ilpunomunaem, 410 1m0 paccmomperuto s
JIOKa3bIBAEMOI'O IOJIIYHKTA 3 BBIIOIHAETCS:
Vb+a = {/4(h—1)[(c —a) + (c —b)]. Yura pasencrsa 1/), 2/), 3/) B (32),
nomyanm ug > V/4(h — 1)(u} + hih—1u}), orkyna ciemyer BepHocTb b).

Tenepb OCyIIECTBUM PaBHOBEIUKYIO 3ameHy B (35). Jljig 9TOro u3 TOXKIECTB
(38) maBneuenm: ull —c = c— (ul + " 1ult). Tlonmenus & HéM ¢ npousseneHem

v (cM. 77) B (32)) u Haliig 3aTeM YUCIIO Vg, IOJIyYUM DABEHCTBO:
he1, ulgRih—1yh
_ Yt uQ
Vo = 3
(B 3HAMeHaTese ug # 0 — 9TO YyCTAHOBJIIEHO BHIIIIE).

ZKemannag ¢ ero yaactuem 3amera B (35), HAKOHEI-TO, JIACT:

; h
h h—1_h
_ h— w4+ hd u
uly ")\ o s i —
2 2
TeMm caMbIM MBI BILIOTHYIO HpI/I6.HI/IBI/I.HI/ICb K MOMEHTY MCTHHBI. JleficTBUTEh-
1o, ecom moiokuth: | = Y/4(h — 1)(ul + hih=1ul), k=h—1,
r = uy — Y/4(h —1)(ul + hih- 1u§) [Jie B COOTBETCTBHU C IIyHKTAMH a), b)

Il >0, r > 0wu no paccmompenuro Tak:xke k — 1enaoe > 2, TO B CUTYy
YTBEPKIeHUsT TeopeMbl i HICTUHHBIM SBJISIETCS HEPABEHCTBO

h jh—1, h h
h u1+h7 uly

(ug’fu?fhjhflug>h_1> R T w—
2 2
Haauyo npomusopevue. 3HAYUT BBOIHOE TIPENONOKEHNE OMUO0YHO. B cuiry
[IPOU3BOJILHOCTU BbIOOPA IIPUMUTUBHOIO peinenus (T, Y, z) ypaBHenus (2) upu
YCJIOBHSX MOAIYHKTa 3 3akiiodaem: OcHoHOe Ymeepicioenue UcmunHo 0as
ecex cayuaes nodnynrma 3. O

HdokazareabcTBo OcHO6H020 YMEEPHCIEHUA OAA CAYHAES NO0-

nywkma § om npomuerozo: IIpeanosoKum, 9To B paMKax yCJIOBUM IOy HKTA,
5 cyuiecrByer UpUMUTUBHAs TPOWKA (T, Y, 2) C YETHbIM LPOM3BEAEHUEM TYZ,
YIOBJIETBOPAIOMAs ypasueruio (2). 3adukcupyem 3Tu eable YUCad &, Y, 2, P
u t, obo3HauuB OykBamu a, b, ¢, h u j, coorBercTBenno. To ecThb, mcxomst u3
npuHATOro(B paMKax JAHHOIO DACCMOTDPEHUs) HPEINOJIOKEHUT O AOHCHOCTIU
OCHOBHOIrO yTBep:KI€HUs, /i HEKOTOPOro Caydas IIOMIIYHKTa 5 mMeeM:
bh ol = .

Taxk kak mpu h Tpoiika (a, b, ¢) €CTh TPUMUTHBHOE DEIIEHUE BBIMTUCAHHOTO
YPABHEHUSI, TO B CUJIY YTBEPIKICHUS TPEIJIOKEHUsT Y CYIIEeCTBYIOT TaAKUE Mapbl
nesbrx gucea (ug, vo),(u1, v1),(us, vz), cocrogime U3 B3aMMHO IPOCTHIX HE
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JEAIIXCst Ha h 9ucest, 910

bt +ah
h
1) b+ a=uy, 4r) m—vé‘, 1) ¢ = uguo,
. Ch — ah .
21) ¢ —a=h""tul 5 =holt, 81 b=huu, (39)
c—a
ch — bt
31 ¢—b=ul, 6/) 7{):113, 9) a = ugvs.
c—
Ceitqac Mbr Hamepenbl u3 4/) B (39) u3BieYn
a7t <ol (40)
PacuuineM yKa3aHHOE PABEHCTBO TAK:
h o h
b" +a —phl _ph2q 44 phmD=2mp2m g (he1)—(2mel) p2ml |
b+a
F.oad" = Ve = 0. (41)

Ocraércst, Kak BUIUM, YOEIUTHCS, YTO YHUCIOBOE 3HAUEHWE MHOTOUIeHa V'
IIOJIOZKUTEJIBHO. ZLGI./’ICTBI/ITGJIBHO, MHOT'O4YJI€H V MOZKHO IIepenucaTrb TaK:

V=0t""2%0b-na)

NI b(h—l)—(2m+1)a2m(b _

a)+...
a)(b"2 4 g b D=@mAD2m Ly — (h— @)W

ITociennee mMOKa3bIBAET, UTO TpH (PUKCHPOBAHHBIX a, b M h UHNCIOBOE 3HAYUEHIE
W nosnoxuresnbho, u, BBuay b > a(BepHo 1o yciosuio), ectb b —a > 0. Orcioga
BbiBoz: V' > 0. U reneps, 1o Bbiue obyciaosiennomy, u3z (41), t. e. u3z 4/) B (39),
caegyer (40).

Hasnee mbl Hamepens! u3 (40) w3Biedn

h jh—1, h R Pl
ug — hI" " —u
0 1 2 h
< vg. (42)
2
s storo B (4) monoskum A = ul, B = hh=1ul C = ul u momyamu:
h ih—1,h | . h h ih—1,h _ . h
ug — MW" Uy + uy no_ ug H R —up Ryt — b
2 2
_ ug—i-hjh_lu?—i—u% _ ué‘—i—hjh_lu?—ug ug—hjh_lu?—i—ug_
2 2 2
h ih—1,h | . h h ih—1,h | . h
Cug H R tugug + W 4 ug BTy b — byt
= - uff —uh = uf —uy—
2 2
h ih—1,h _ . h h ih—1,h | . h
ug + W uy —uy g R ug — W' ut fuy
- =Up — uy — =
2 2
h ih—1,h _ , h

_ Ug — " uf — ug (43)

2
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U3 17), 2/), 3/) B (39) rakKe HAXOAUM, YTO
o= ugfhfh;lu’fnLu;‘ b= ungth;lu{”fug c= T R Tl (44)

U 3aMeHsist APOOHBIE BbIpazKeHus B (43) COOTBETCTBYIONMMU YUCIAMU @, b, ¢ U3
(44), mosydaeM TOXKIECTBEHHBIE DABEHCTBA:

a—ul=b—m""=ul —c=bta—c=c—nr Tl —ul =

h_ pjh—1,h _ .k
e ug — h ul —u
=ub—uh—b=ul—n""uh—a = 2 5 1 2, (45)

IMockombky b + a — ¢ > 0 (Tak Kak 10 YTBEPKIEHUIO TPEIJIOKeHus A

BBITOMHEHO b+ a > ¢) u uf > 0 (Beab Mo yCAOBHIO €cThb ¢ > b W 3HAYHUT TIO

31) B (39) Takxe ectb uf = c —b > 0), To uz (45) cuemyer

a = ug + —4—————2, rlie B NpaRoil YacTn 006a caaraeMbIX TOJOKUTEILHBI.

A wh—pih=1yh_ b\ 1 L
Teneps (40) moxkHO 3anucarh TaK: Uy + ———F—1—2 < vg. Ecnn neByio

9aCcTh 9TOTO HEPABEHCTBA pacnucarh mo ¢popmysae buaoma HeoToHA 1 OT mOTY-
YEHHOro MHOro4wieHa orépocurb h — 1 nepBbix WieHOB(HOJIOXKUTEIbHbIX), TO
ihe -1 ihe -1

10 KOHTEKCTY €CTB: (Lﬁ—mh;u?—us)h < (ug . u:;—hfh;u?—ug)h < o
Orcroga ciegyer uckomoe (42).

3aech He JUIIHUM OyJeT OTMETHTb, YTO NPUMHUTHUBHOE perienue (a, b, c)
npy DUKCUPOBAHHBIX A U j TOJBKO €IMHOXKIbI MOXKET IOJyduThcs u3 (44).
JlelicTBUTENBHO, YHCIA Ug, U1, Uz OJHO3HAYHO ONPEIENTEeHbl YUCIaMu a, b, ¢,

h # j, Tak KaKk mMeeM: us = vc — b, uy = ’7”1(;7@, up = Vb +a.
B custy npumuruBHOCTH TPOUKY (@, b, ¢) U3 NOC/IEAHIX DABEHCTB CJIEAYET TaKKe,
YTO YHCIIA Ug, U1, Uz MONAPHO B3AMMHO IIPOCTHI B MOJOXKUTEIBHBI, & IPOH3BE/Ie-
HHE UpgU1Ug YETHO.
Ouepennoii mar(BasKHbIi mar!) coCTOUT B 0GO0CHOBAHUM TOTO, UTO JIJIS BXO-
nsaumx B (42) gucen ug, ui, g, h u j:
a) umeem mecmo  V/4(h — 1)(hIh—Tul +ul) > 0;
b) umeem mecmo  ug — /4(h — 1)(hih=1ul +ult) > 0.
O6ocuyem yciosue a). ITockonbky dbukcuposannoe h(h > 3) aBagercs HeveT-
HBIM, TO HA OCHOBAHHI M3BECTHBIX T€OpeM, a nMenno: 1) ects “"V/d > 0, ecin
d>0wu2)ects "Wd <0, ecrnd < 0, J0CTATOYHO U TOKA3ATH, YTO HMEET
mecro: 4(h — 1)(RI"~tul + ul) > 0. A 10 HA camoM Jene Tak, MOCKOTBKY TIpH
h >3 ecrb h —1 > 0 u upu UCXouHOM ycjaoBuu ¢ > b > a ¢ yuerom 2/) u 3/) B
(39) ectn W lul 4wl = (c—a)+ (c—b) > 0. DTHM TOKA3aHA BHITOTHIMOCTE
yeaosus a). O6ocuyem yciosue b). IIpunomMuHaeM, 9To M0 paccmompenuto st
JIOKa3bIBAEMOr0 HOJAIMYHKTA 5 BbINOIHIETCS:
Vb+a > {/4(h—1)[(c —a) + (c —b)]. Yura pasencrsa 1), 2/), 3/) B (39),
nomyaum ug = V/4(h — 1)(hih=1ul + ul), orxyna ciemyer seprocts b).
Teneppb OCyIMECTBAM PABHOBEUKYIO 3aMeny B (42). Iist 3TOro u3 TOXKIECTB
(45) m3pmeuen: uff —c = c— (Wh~tul +ub). Tlomvenns & HéM ¢ ponsseserTem

ugvg (M. 77) B (39)) u Hadigg 3aTeM YUCIIO Vg, TMOJYUUM PABEHCTBO:
hjh’_lui”«#ug/
o

u371+
Vo = 3
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(B 3namenaresie ug 7 0 — 910 yCTAHOBJIEHO BbILLE).
ZKenannag ¢ ero yuactuem 3amena B (42), HAKOHEI-TO, JACT:
) _ h1 hIh=luhy b
e T O (0 e e e
2 2
TeMm camMbIM MbI BILIOTHYIO TPUOIU3UINCH K MOMEHTY MCTUHBL. JlefcTBUTE -
1o, ecm mookuth: | = Y/4(h — 1)(hih—1ul +ub), k=h—1,
r = ug — Y/4(h —1)(h3"—Tul +ul), rae B coorsercrBUM ¢ myHkTamMm a), b)
[l >0, 7r > 0 u no pacecmompenuro Takxke k — nejaoe = 2, TO B CHUJI
) ) y

YTBEPZKICHUA TE€OPEMbI E ucrunubIM gBjsgeTcs HEPABEHCTBO
h

(Ug*hjh71u¥7u£‘ )h—l S ug’l-t,-;hjh_z‘;?*“g
2 2
Hanuyo npomusopevue. 3HAYUT BBOIHOE TIPENONOKEHNE OMMOOYHO. B cuiry
[IPOM3BOJILHOCTU BbIOOPA IIPUMUTUBHOIO peinenus (r, Y, z) ypaBHenus (2) upu
YCJIOBHSAX MOAMYHKTa 5 3akiiodaem: OcHoHOe Ymeepicioenue UcmunHo 0

ecex cayuaes nodnyrrma 5. [

HdokazareabcTBo (OcHo6H020 YMEePHCIEHUA OAA CAYHAES NO0-
nynrma 7 om npomuernozo: 1IpeamoaoKuM, 9T0 B paMKaxX yCIOBHIA TIOIITY HKTA
7 cyluiecTByeT NPpUMHUTHBHAsA TPOWKa (I, Y, 2) C YETHbIM [POM3BEIEHUEM TYZ,
YJOBJIeTBOPsIOIas ypasuenuto (2). 3adukcupyem 3Tu UeJble YUcCiad T, Y, 2, P
u t, obo3naumB OykBamu a, b, ¢, h n j, coorBercTBeHHo. TO €CcTh, MCXO/sT U3
npuHATOrO(B paMKaxX JAHHOTO PACCMOTPEHUs) MPEINOJOKEHUT O AOHCHOCTIU
OCHOBHOTO YyTBEP¥KIEHUSA, JJI HEKOTOPOrO CJIydas MOAIMYHKTa, 7 UMeeM:

b 4+ al = M.
Tak kak upu h rtpoiika (a, b, ¢) eCTb NPUMUTUBHOE DEILIEHUE BBIIMCAHHOIO
YPABHEHUSI, TO B CUJIy YTBEPXK/IECHUS PEJIOKEHUsT Z CyIEeCTBYIOT TaAKUE [Mapbl
nesbrx guces (ug, vo), (U1, v1), (ug, v2), COCTOSANINE U3 B3AUMHO IIPOCTHIX HE
JEJSIINXC Ha h 9Hucest, 9To

1) b+a=h""tul, 41 M:hvh 71) ¢ = hlugu
0> b+a 0> 0v0,
M gh
2 ¢c—a=ul, 5/) ﬁzvi‘, 81) b =wuyv, (46)
ch —vh
3N ¢c—b=ub, 6/) ——— =l 9 a=uu,.

c—b
Ceituac mbl Hamepenbl u3 4/) B (46) u3Biedn
a7t < hvp. (47)

Pacnumrem ykazanHOe paBEeHCTBO TaK:

" +at s (h=1)—2m 2m _ p(h—1)—(2m+1) 2m+1
m = b — b a + e + b a — b a +
+o A" = Va" T = bl (48)
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Ocraéres, kKak BuauM, yOeguTbCs, 4TO YMCJI0BOE 3HAYEHUE MHOro4wieHa V'
TOJIOKUTEIBHO. JIefCTBUTEIBHO, MHOTOU/IEH V' MOYKHO MEePEnucarTh Tak:
V=02b-a)+.. +b"D-CmiDg2mp o) 4. =

=b—a)® 24 .. FhD=Cmtg2m Yy — (b —a)IV.
Ilocnennee moka3biBaeT, 9TO HMpu PUKCHPOBAHHBIX 4, b M h InUCIOBOE 3HAYEHIE
W nosnoxurensto u sBuy b > a(BepHo 0o yciosumo), ecrb b — a > 0. Orcooga
BeiBOI: V' > 0. Tlo BBITIE 00yciioRIeHHOMY Temeph n3 (48), 7. e. u3 4/) B (46),
ciemyer (47).
Hasnee mMbl HamepeHs! u3 (47) u3BI€db

Bih=1yh _ b — b h—1
( Yo — % “2) < hol. (49)

2
Ins storo B (4) nonokum A = ub, B =ul, C = k"1l u momyamm

hjh_lug —uf +ub _ hjh_lug +ul —ul

h h _ pjh=1,h
5 —ug = 5 —uy =h Uy —
_ hjh_lug—i—u?—i—ug _ hjh_lug—i—u?—ug th_lug—u’f—i—u’zl_
2 2 2
ih—1,h h h ih—1,,h h h
R ug +uy +uy R ug + uy + ug h_ oyl — pih=lyh b
- 2 — 2 - Ul - UQ — UO - UQ_
ih—1,h o o h _ 2 h jh—1, h h h
W u0+u1_u2_hjh—1uh_uh_h] ug —uy tuy
= h " =
2 2
ih—1,h _ o h _ b
_ " ug — uf — us (50)
2
U3 17), 21), 3/) B (46) Taxke HAXOAUM, ITO
o= hjh—lu[});_u}lz_i_ug’ b _ h]h—lu(};_,’_ullz_ug’ c— hjhflu(};;_u}lz_,’_ug (51)

U 3aMeHsst ApoOHbIe BhipazkeHus B (50) COOTBETCTBYIONMMU YUCIAMU @, b, ¢ U3
(51), mosryuaeM TOXKIECTBEHHBIE DABEHCTBA,

a—ubl=b—ul=p"ll —c=bta—c=c—ul —ul =
. . RiP=1yh — oyl — b
= pIh Iyl —uh—b = By il —a = 0 5 1 2, (52)

IMockobky b + a — ¢ > 0 (Tak Kak 110 YTBEPKIEHUIO NpEJIOKeHus A

BBITONHEHO b+ a > ¢) u uf > 0 (Beab MO yCAOBHIO €cThb ¢ > b W 3HAYHUT TIO

h PR L SV

3/) B (46) ectb uy = c—b > 0), To w3 (52) crenyer a = uy + ——5——=2, r7e

B TIPaBOil YacTu 064 CIaraeMbIX mojaoxkuTe bHbl. Tenepsb (47) MOXKHO 3amucarh
Bih—1yh h

TaK: (ug + #) < hvl. Ecm 7eBy10 9acTh 9TOTO HEPABEHCTBA

pacmucarhb o gpopmyse dbunoma Hb0TOHA 1 OT Oy 9€eHHOrO MHOTOUIEHA OTOPO-
cutb h — 1 mepBbIX MOJIOKUTETBHBIX YJIEHOB, TO 110 KOHTEKCTY €CTb

jh— 3 .\ h—1 ih— g .\ h—1
(hjh 1u(},127u§'7u£') < (’U,}21+ R 1ug2fu}177ug> < h’l)g

Orciona caenyer nckomoe (49).
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3aech He smHuM OyJer OrMeruTb, 4TO UPUMUTUBHOE peinenue (a, b, ¢)
npy BUKCUPOBAHHBIX A U j TOMBKO €IMHOXKILI MOXKET MOJydnThes u3 (51).
JleiicTBUTENBHO, YHCIA Uy, U1, Uz OJHO3HAYHO OIpEJENeHbl YHUCIaMu a, b, ¢,

h um j, Tak Kak umeeM: ugs = Ve—b, uy = {/c—a, ug= hivhh(iﬂra)
B custy npumuruBHOCTH TPOUKHY (@, b, ¢) U3 NOC/IEIHUX PABEHCTB CJIEAYET TaKKe,
YTO YMCJIA Ug, U1, U MONAPHO B3AMMHO IIPOCTHI U MOJIOKUTEIbHBI, & IPOU3BE/Ie-
HHE UpgU1Ug YETHO.

Ouepenoii war(Baxkuplii mwar!) cocrour B 060CHOBAHUK TOrO, YTO JIJIs BXO-
naumx B (49) uucen ug, ui, Uz, b u j:

a) UMEETN, MECTNO Y/4h(h — 1) (ul + ul) > 0;
b) umeem mecmo  hiug — Y/4h(h — 1)(u} +ul) > 0.

Ob6ocuyem nyuktr a). ITockosibky h HederHo > 3, TO Ha OCHOBAHMU U3BECTHBIX
Teopem, a umenno: 1) ects “"Vd > 0, ecom d > 0 u 2) ects 2"Wd < 0, ecam
d < 0, nocratouno jmumb mokazath, uro 4h(h — 1)(ul + ub) > 0. A 310 na
CaMOM [IeJI€ TaK, MOCKOJIBbKY Tpu h > 3 ectb h — 1 > 0 u mpu UCXOTHOM YCJIOBUHU
c¢>b>acyderom 2/) u 3/) B (46) ectb uf +ub = (c—a)+ (c—b) > 0. drum
LIOKa3aHa cocmosmeabnocmy yciosus a). O6ocuyem ycsosue b). IIpunomu-
HAEM, 9TO T0 PACCMOMPERUIO JIA JOKABIBAEMOTO MOANYHKTA 7 BBITOIHSIETCS
Vb+a = Y/A(h—1)[(c—a) + (c — b)]. Jowmoxus 31ech obe wactn Ha Vh u
yurst pasenctsa 1/), 2/), 3/) B (46), nomyaum hiug > 4/4h(h — 1)(ul +u}),
OTKYZIa CJIEJLyeT BEPHOCTH yCJIOBHs D).

Teneps ocyuiecrBum paBHOBeIUKYIO 3ameny B (49). i 3Toro us toxaecrs
(52) msBeuem Wi ~lul —c = c— (ul +ub). ogmenus B véM ¢ npousserenuem
hiugvg (cm. 77) B (46)) u Haiias 3aTeM 9UCIO Vg, TOTYIUM PABEHCTRO

h h

j(h=1)—1, h—1 | uy+tu,

h Uyt
2

(B 3HAMenaTene ug # 0 — 9TO YyCTAHOBIIEHO BBIIIIE).
ZKenannasg ¢ ero ygacruem 3amena B (49) u ymuoxenue 3arem(B 0OOHOBIEHHOM
HepapencTre) obenx wacteii na h" !, oxomdarennro mact

Vo =

hiug)t — (b 4 at NP [ (hiug)h—t 4 k) )
(( UO) _h(ul +u2)) < Yo hiug

2 2

TeM caMbIM MBI BILIOTHYIO TIPUOJM3AIANCH K MOMEHTY UCTHHBI. JlefCTBATE b
HO, €C/JIU II0JIOKHUTh: r = hiug — ¥/4h(h — 1) (ul + ul), k=h-—1,
I = 4/4h(h — 1)(ul + ul), tie B coorercrBum ¢ mynkTamm a), b) 1> 0,7 >0
U 10 PACCMOMPEHUIO TAKKe Kk — LeJI0e 9eTHOe > 2, TO B CHJLy yTBEPXKIEHUS
Teopembl E MCTHHHBIM SBISETCS HEPABEHCTBO

j h h h h—1 h] h—1 h(uill+ug) h
(G =t gy (2

2 2
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Haauyo npomusopeyue. 3uaduT BBOIHOE MPEIIOIOKEHUE Orbo4uHO. B cuiy
IPOM3BOJILHOCTH BHIOOPA MPUMUTUBHOTO perenus (x, y, z) ypasHenus (2) mpu
YCJIOBUAX TOMIIYHKTA 7 3akjodaeM: OCHOGHOE YmMEepocoeHue UCurHO 0As
ecex cayuaes noonynkma 7. O

Honosmenns K III. s.

II1.3. JokasarenbctBo  OcHo6H020 ymeepacienus 0as cAY aes noo-
nynxma 6 (runorerndeckoe): TIpeamonoxumM, 9To B paMKax yCJIOBUil IIl. 6 cyIre-
CTByeT IPUMUTUBHA TPOHKA (I, ¥, 2) C YeTHBIM IPOU3BEIEHUEM LY Z, YIOBIETBO-
psaomas ypasaenuio (2). 3adbukcupyem 3Tu LeJible YUcia T, Y, Z, p U t, 0003HaIuB
OykBamu a, b, ¢, h u j, coorBercrBernto. To ecTh, 1yt HEKOTOPOro ciy4as . 6
AMeeM:

b +al =t
U 3HAYWT, 110 NPEIJIOXKEeHUI0 Y CYIIECTBYIOT maphl (ug, vg), (u1, v1), (ug, vs),
COCTOSIIIME W3 B3AUMHO TPOCTHIX HE JIEJISIINXCS HA h MEJbIX YUCesI, 9TO

bh h
1) b4+a=ub, 4r) % =l 1) ¢ = uguo,
. Ch —ah .
21) ¢ —a=h""ul 5 . = ol 81) b= hiujv, (53)
ch _ bh
31 ¢—b=ul, 6/) 7{):1)5‘, 91) a = ugvs.
c—

Cyzasa no kpaitnum kojoHKaM (53), ACHO, YTO U3 YETHOCTH OJHOrO W3 TIOMAPHO
B3AMMHO IIPOCTBIX YUCEN @, b, ¢ (MMeeM IO yCJIOBHUIO), B3AUMHOI IIPOCTOTHI YHCET
B mapax (ug, vg), (u1, v1), (uz, v2) (BbIBEIEHA U3 HOYIIEHNS) U HEYETHOCTHU I
BBITEKAET 4EeMHOCMb TOJIBKO OJHOTO U3 TUCET Ug, U1, Uz U HEYEMHOCTND TUCEIT
Vo, V1, Uz (3aKiiouenue — ‘HaBouHoil Moctuk’ K rui. 3). Cuenys onucanuio 1. 5
r1aBbl I, ocTaeTcs paccMOTPETh BAPUAHTBI: Uy “EMHO U HEYeTmHO.
[Tycrs Tumoresa 3 uctunHa. Ilycrs ug weverno. Ilockonbky h meant hiug,
10 hiuy > 3, a cenosarensio, ecrb b/ (=2u"=2 > hiy; > 3 u cormacHo memmb
2 nmeem V4h < (hjul)h_2. OTcioa JIerKO MOy iM
ah < (hiuy)"" 7. 54)
Tak kaxk  h(h —2) < h(h —1) (310 oueBunno) u jh(h—2) < (jh—1)(h—1)
(c yserom j =1, umeem: (jh—1)(h—1)—jh(h—2)=h(j—-1)+1>1>0),

TO hjh(h_mu}f(hﬁ) < h(jh_l)(h_l)u}f(hfl) u (54) macr 4h < (hjh_lu?)h_l.

Yurs oueBu/HbIE: (hjh_lu?)h_l < (R uf + u%)h_l, 4(h—1) < 4h, noxyaum
4(h —1) < (R ul + ug)h_1 wimm 4/4(h — 1) (hiP=Tul +ul) < WP =1uf 4 ub.
ITomust 0 HEYETHOCTH U) U 'HABOJAHOM MOCTHKE’, BOCIIOJIH3YEMCS THIOTE30i 3;
nonarag BHel © = a,y = b, z = ¢,p = hu yursa 1/), 2/), 3/) B (53), oOkoHUYaTEJILHO
TIOJTy InM:

Y/a(h — 1) (Wh=Tul 4 ul) < W2l +ul = (c—a)+ (c—b) = Vb + a = up.

31ech TPOTUBOPEYNE, TaK KaK JJIs M. 6 M3HATAILHO BBIMOJTHACTCA
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Vb+a< {/4(h—1D[(c—a)+ (c—b)] = /4(h —1)(hh=1ul +ub).

Ilycrs uo werno. Torga u;, up HedeTHbl. A Tak Kak: ug = b+ a =1eroe,
hiuy = {/h(c — a)=nenoe, uy = v/c — b =nemnoe (cu. 1), 21), 31) B (53),

. C —_ C — i
COOTBETCTBEHHO) M OJHOBPEMEHHO €CTb: W = T = Vo —Ienoe HewerHoe,
b _ b _ a _ _a _ _
Mo = e U1 =TeNOe HEMeTHOe, - = = = Up =IIeJ0e HeweTHoe,

(cm. 71), 81), 97) B (53), COOTBETCTBEHHO), TO 3aK/IIOYeHHE TUIOTE3B! 3 (a mpodne
€e IOCHUIKA UMEIOT MECTO) OJHO3HAYHO YKa3blBAET, YTO Ug, BOIPEKU HAIIEMY
paccMOTpeHuio, 00513aHO OBITH HEIEeTHBIM. TakuM 00pa30M, JOKa3aHa HECOBMECT-
HOCTh paseHcTs 1/), 21), 3/), 71), 8/), 9/) B (53) npu "eTHOM uq.

IMopprroxum npozenannoe. Criepsa, U3 JOMyIIeHUs O JOKHOCTH OCHOBHOIO
YTBEPKIECHUS TIPA YCJIOBUSAX TI. 4, OBLTO BLIBEIEHO CYIMIECTBOBAHME MAP HETBIX
qucen (ug, Vo), (u1, v1), (U2, v2), IPH KOTOPHIX OJHOBPEMEHHO MMEIOT MECTO
9 pasencrs B (53). 3areM, LpUBEJEHUEM K IPOTUBOPEYMIO, YETKO ILIOKA3AHO,
YTO TIPU YCJAOBUAX M. 4 BOOOINE HE CyIIECTBYET map Lebix duces (ug, o),
(u1, v1), (u2, v2), VIOBIETBOPSIONMX XOTst ObI 6-TH paBercTBaM u3 (53). Takum
00pa3oM, IOJIyYEHO JBa B3aNMOUCKJIIOYAIOIINX yMO3akaodenusa. C nocbuianueMm
Ha 3TOT (PaKT, KOHCTATUPYEM: BBOIHOE IIPEINOJIOKEHNE OMMUOOYHO. Y YUThIBAS
LIPOM3BOJILHOCTL B BbIOOpe perienust (x, y, z) ypasHenus (2) B ycu. mi. 6,
3akI0uaeM: OCHOBHOE YMBEPHCIEHUE UCTNUHHO OAA BCEX CAYUaes NN. 6 — KOHeIT
TUIIOTETUYeCcKOoTOo Joka3daTeabcTBa OV muis moamyHkTa 6.
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