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OT H3AATE/JbLCTBA

Kunxka W, C. Comunckoro «Meroa maremaTtHieckol wuayk.
uMH», Hanauuas snepewe 8 1950 r. u noassosapwanca GOALLIKM
YCNEeXoM, nepesefiena WA  HECKOALKO HHOCTPAMHBIX A3LIKOB,
B cepnn «[lonyaspueie Aekums nO MateMaTHKe» MOABMAOCH
WecTb ee H3ZaHMH (HAYMHAR C TPeTbero — CTEPEOTHMHBIX).

Hacrosuwiee wnanaume, noarotosiennoe K nedaTH ywe Gea
yuacTua astopa (ckouuasweroca 25 wioan 1962 r.), oranuaerca
OT npeauidywero u3nanua 1961 r. HesnaunTenLHBIMH peraKuM-
OHHBIMH H3MEHEHHAMH, HEKOTOPBIM pacliipelHeM BBOLHON 4acTH
KHHPH (MpOM3BEAEHHWM ¢ MCMOALIOBAHMEM TEKCTA YTOMAHYTON
Ha ctp. 44—45 kuuru JI. H. loaosnwodt w M M. flraoma),
2 TaKiKe KpaTKum nocaecaosues, wanucanuuy 0. A, acreswiM.

Hemuorouncaennsie noacTpounsle MpUMeuIHHA ABTOPA noce-
CJIOBHA M pelaKTOpa BCIOAY OTMEYalOTCA 3821 104KAMH; CHOCKH,
NpHHALNEKALLHE ABTOPY, HYMEpYOTCA.




BBEAEHHE

YTeepwaenua noapasneisiotca na ofuwie n vacTibe,

[Mpusenem npumepu o6mwuX yTBepwaenui,

Bce rpamaawe CCCP wwewor mpaso Ha ofpasoBanie,

Bo BcskoM napariesorpamme AMaroHaMt B TOUKe nepes
CeHeHNS NeANTCA MOMoJaM.

Bce wicaa, oxkanunpalomwmecs nyteM, aeanrca Ha 5.

CooTpeTcTayIOLINMH  MPHMEPAMH  MACTHWX  yTBepiACHI)
ABARIOTCH CAEAYIOUIHE:

lMerpos umeer mpaso na oGpasobanue.

B napanaenorpasme ABCD awaronaian m Touxe nepeceveninn
NeANTCA NONoaa.

140 neantca na 5.

Mepexoa or ofwmux yrsepmaenul K uacTHBIM HaablBaetcs
dedykyueil. PaccMoTpum mpumep.

Bee rpamaane CCCP umewor npaso wa ofpaaopanne, (1)
IMerpos — rpawaannn CCCP. (2)
[MeTpor nmeer npaso ua uﬁpasnéanue. (3)

H3 ofwero yreepikaenua (1) npu nmomoun yreepwnenns (2)
NOAYUYEHO 4acTHOe yTeepwAenue (3).

[Tepexoa oOT wacTumX yreepwiAenul Kk ofWiM HasulpaeTcd
undyxyueli. Unaykuma MOMeT NPHOECTH KaK K UEPHBIM, Tak i
K HepepnbiM BupolaM. Tloscumm 3TO AmyMs npumepami.

140 nemnrtcs na 5. (1)
Bce uncaa, oxanumsawowmecs wyftem, geadrca Ha 5. (2)

Ha uactnoro yreepwpenns (1) noayueno ofuiee yTsepikie-
uue (2). Yteepwaenne (2) sepno.

140 geautcs Ha 5. 1))

Bece Tpexauaunse umcia aeaarca Ha 5. (2)
2 H. C. Couuncnil 5



Ha yactoro yteepwaenna (1) noayuewo obuiee yTeepiie-
mme (2). ¥Yreepwaenuwe (2) HepepHo.

Cnpawnsaerca, Kak noab3oBaThCa B MaTeMaTHKE HUAYKUIEH *),
yrofbl  MOAY4aTH TOAbKO Bepibe Bupoau? Otser mna 9rtoT
BOMPOC M AaeTcd B STOH KHiKKe.

1, PaccmotpuM cHayaaa asa npuMepa MMAYKUMIL, Hedon y-
CTUMOHN B MareMmaTHke.

Mpumep 1, MNycms

| | 1 1
SymrwtoytagtoTigEn:
Jlerko nposeputh, 4TO

1 1
S:='i__f=?.

| 1 2
s Rl i 1 ot
Som 4ol 13
RCAN TP 2s+?§"“4—'4-

Ha ocuosanum NOAYHCHHLIX pe3y/bTATOB YTBEpHAdeM, HTO
NpH BCAKOM HATYPAALHOM R

n
S~=m.

lNpumep 2, Paccmotpum Tpexuacu x? 4 x -+ 41, na xovo-
puft obpatua summanne ewme JI. DA aep. [loacrasum s sror
TpexXuaeH BMECTO X nyab, noayunM npoctoe yucao 41, oa-
CTADUM TeNepb B STOT e TPeXuJeH BMECTO X €AMHUULY, MOAYyYIM
onAth Npoctoe uwucao 43. llponomkas noacTasiate B Tpex-
ujen BMecT0 X mocaeaopateawo 2, 3, 4, 5, 6, 7, 8, 9, 10,
noayuaem BCAKMA pas npoctoe uucao 47, 53, 61, 71,
83, 97, 113, 131, 151. Ha ocuosauum nogyueHHHX peayabTa-
TOB YTBepiKdacM, 4TO TPH NOACTAHODKE B TPEXYJeH BMECTO X
Al 60Oro wueioro uUEOTPHUATENLHOTO HHCAA BCerla o pe-
BYALTATE MOAYYACTCA NPOCTOE uHCAOD,

[Mouemy paccymaenns, NpuBelexibie B STHX NpHMepaX, Me-
AOMYCTHMH B MaTemaThke? B 4eM MopowHOCTH DHWBOIOR,
KOTOpLWE HAMM CAGAAHBI?

Heno B ToM, 410 B OGOMX STHX PACCYHACHHAX Mbl BHICKA3AMH
ofulee yreepmilenne oTnocnTeasHo Aw60ro 2 (BO BTO-

*¥) Cu. [locaecaopue, cip. 42—A46,



POM MpuMepe OTHOCHTEILHO Wo50r0 X) TOJILKO HA OCHOBAINNI
TOTO, UTO 9TO YTBEpMIZHNS OKA33.10Ch CNp4dBEIHBHIM 1.9 He-
KOTOPHWX 3uavenull n (nan x).

Huayxuua wnpoxo npiMenserca 8 MaTeMaTHke, HO mpiH-
MeHATb ee Ha10 ymeao *). [Ipit JerkoMuCIeHHOM Ke OTHOLIEHINT
K HHAYKUHN MOKHO MOAYYHTH HeBepiblie BLIBOLLI,

Tak, ecan B npuvepe | caenannoe HaMu obwee yTsepxie-
nite  cayuaino OKa3WBAETCA BEPHLM, KAK STO 10KA3ANO HILKE
p npumepe 4, TOo B npuMepe 2 pawe ofulce yrRepKACHIE
0XKa32.10Ck IIEBEPIIHH.

B camom aeae, ﬂpll 0oaee  DHIMATEILIOM ]-13}”!'2!“‘:'“ Tpex-
waena X’ x4 41 oGuapymnan, w€ro o papeil NpocToMy
wicay npn x=0, 1, 2, ..., 39, no npn x =40 sror Tpex-
uaen pasen 412, 1. e, wicay cocrasmomy **),

2, B npnMepe 2 Mul BCTPETILNICH C YTBEpPiKACHIEM, CNpa-
penanouM B 40 dacTumx cayuanx w oce iKe n0o0ule 0KA3ABILNMCT
HeCnpaseanHBLIM,

Mpupeaen eute Heckoawko npumepon yroepwiaeuull, kotopue
COPABeNIBE B HECKOABKIX 4ACTHWX cayuasx, a poobute e-
CnpaBeanuBLL.

Npumep 3, Hoysaen x" — 1, rae n — Hatypansioe uicao,
npeiacTanager 148 MareMmatikos Goaviwol mitepec, Jocrarouno
CKa3aTh, YTO OH TeCHO CBA3AN C reoMerpiuyeckod 3aanaved o
AeAgHIi OKPYWHOCTH Ha n papnex uacted. He yanpureswno no-
STOMY, 4TO ABYH.JeH 9TOT BCCCTOPOHIE N3IYMAETCA B MaTeMATHKE.
MarteMaTHKOD, B HAaCTHOCTH, IHTEPECODBA BOMPOC O PaaIomelHil
9TOr0 [ABYHJIEHA HA MHOKITEAH € UCTuMH KOdhdHUHenTAMM,

PaccwaTpupan 9Th pasiomenna npH MHOrMX 4YacTHHX 3iaue-
HHAX 7, MateMaTHKN uabawaanu, 4ro Bce Kod(pduuuenTu pass
aAowenna no abcoaoTiol BeamynHe cpoel He NMPeBOCXOIAT eaH=
e, B cavom aene,

x—1=x—l.

N—=l=(x—=0)(x+10,

¥ =l=(x —=1D(x*4x+ D

=l =(x=1(x+ D+ 1),

== =-Dx*+2+x4x+ 1),
Wel=x =D+ NP+ e+ )2 =5+ 1),

& & s @& & ® s & w @ - e w LI R

*) Cu. lMocaecaosue, crp. 42—46.
**) U yw coscem cpasy Gpocaerca B riaasa, 910 npu x =4l
X4 x4l =417 4 41 4+ 41 peaurca na 41
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buian coctapaend TaGauust, B npeaesax KOTOPHX KOIpH-
(HenTel 9TWmM cpolctsom obaazaan. [lonuTkH KOKa3zaTh STOT
l}IJiI.I{T AJR BCAKOTrO n ycnexa He MMeaH.

B 1938 r. o mypnase «Ycnexu MaTeMaTHUECKHX HAYK»
(bun, V) Gumaa onyGaukobana 3ameTka BLLAAIOUIETOCA COBET-
ckoro marematuka H. T'. YebGotapesa, B KoTOopolt oOH
npcuomun HAWHM MATCMATHKAM BBIACHHTL 9TOT BO"PDE.

Aty sanauy pewna B. Msanos!). Oxasanocs, uto yirasan-
HuM cpoficTeom 00AananT Bee AByuACHM X" — |, cTeneHb KOTO-
peiX Menbiie 105. Oauum me w3 muomurened x1% — | qoanerca
Muoroyaen
x1l'+ xﬂ+ xﬂ-__xﬂ-_ xi?_,_zxﬂ __xm_xﬁ-'_l_

—x”-—-x’-‘-i— .t"-]-x“-#— xl"+x”~+ x”-}-
+xl2_x9_xﬂ_,_?x?_xﬂ_x5+x-'+x+ l'

ywe ne oGaanaownfl sTuM csofcTeoM.

flpumep 4. Paccmorpus wncaa suna 20 4 I pu
n=0,1,28,4ucra 2/ +1=3, 2 41=5,2"4+1=17,
2% 4 1 =257, 2% 4 | =65537 — npoctue. 3ameuaTesHuil
¢paniuysckwft Marematuk XVI s, [1. ®epwa npeanonaran,
TO BCE& YNCAd Takoro Buia — npocrwe. Oanaxo o XVII s,
J. taep nawen, uro

2 4 1=4294967297 =641 . 6700 417

— COCTamioe 4HCcao.

TNpumep 6. 3uavenutufl nemeuxul maremarnk XVIl 8., oann
H3 co3iatened  Tak  HadWBaeMol  «DLICHIEN  MaTeMaTHKH®,
IF. B, Jleft6unu 10Kasan, 4TO NPH BCAKOM LENOM NOAOHKH-
TEALHOM 7 4HCA0 A — n Acautcs na 3, wHcAo A% — a peaurcs
na 5, wncao n’ —n seaurcs wa 7 *). Ha ocnosanin aroro on
NpeanonoAna OLJ0, 4TO NPH BCAKOM HEMETHOM R 1 JA000M
HATYPaALHOM A WiCA0 A* —n ReAMTCA Ha K, HO CKOpO cam
samerna, uro 2° —2=>510 we neaurcsa Ha 9.

MNpuvep 6. B ownbky Takoro e pola Bnal OIHAKIH
HapecTiuil coserckmB matematik . A. T pase, npeanoaoxus,

4T0 2an BCEX NPOCTWX uwucea p uucao 277 — 1 ne aeanrtcs

') e¥onexn MaTeMaTHYecKHX nag)n, san. [V, 1941, crp. 313—317.

*) Cm., manpumep, winry: . O. Wraspekni, H H Yepn-
gos. M. M Siraows, Habpausme 3amaun n TeopeMul 3ASMEHTapHOM
maTeMatiky, 4. 1, dusmarrua, M., 1959 (3azaun Z7a), 6), 8) )
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Ha p° Henocpeactseuiian nposepka NOATBEpAHAA 5TO Mpea-
noJ0KeHHe A48 BCeX MPOCTHX YHCEA P, MEHbLIW UX THCAYIL
Bckope, oanako, Ouao ycranosaewo, uro 292 — 1 peantca
na 1093? (1093 — npocroe uncao), T. e. npeanonokernne [pase
0Ka3aJ0Ck OWNGOUHKM.

Mpumep 7. Ha ckoauko wacTeW Nensat npoCTpaHcTBO A N.]0-
ckOCTeH, NPOXONAULNX 4epe3 oany TONKY, ecAM HHKaKue Tpu
H3 IMX HE MPOXOAAT Yepes Oamy NpPAMyio?

Paccmotpuy npocteiiine sacTuue cayyan 9Tol aanaun. Oaua
NAOCKOCTL AEANT MPOCTpancTeo Ha nme uactd. [lpe naockocTH,
npoxoanwiue ucped OAHY TOUKY, ACAAT NMPOCTPAHCTBO HA veTuipe
yacTH. TPH NAOCKOCTH, MPOXONAUINE HEped 0Ny TOUKY, HO He
NPOXOAfIIKE Yepe3 OAHY NPAMYI0, AeJAT NPOCTPAHCTRO HA BOCEMb
uacrent.

Ha nepenifl B3rasl MOMET NOKA3ATLCA, YTO € YBEAHUEHHEM
YICAa NAOCKOCTEH HA CAMMHLY KOAMYECTDO vacTel, HA KOTOpLIE
pa3buBaeTca NPOCTPANCTBO, YDEAHYHBACTCA BABOE, H, TAKHM OOpa-
a0M, 4eTHpe MAOCKOCTH palobeioT npoctpancteo Ha 16 uacred,
nute — Ha 32 wuacrw, a sooluwe n naockocted pasolGbloT nNpo-
crpancTeo Ha 2" wactehl.

B neHCTBHTEALHOCTH 5TO HE TAK, & MMEHIIO! YeTHPe NAOCKOCTI
paabusawt npoctpanctso ua 14 wacted, nate naockocted — na
22 yactn. Mowuwo 20Kasate, 4TO 1 nAockocred paadupaloT npo-
ctpanctso na n(n — 1) 42 vacren *).

Mpumep 8. lMpusenes eue oA BecbMa yoeanTeAbHLIA NpH-
mep. llonctapass s pupakenwe 991n° 4-1 smecTo n nocaeno-
parteabio ueawe uyncaa 1, 2, 3, ..., Mul HHKOraa He MOJAY4YHM
YyHcaa, ABANINWErocs NOAHHM KBAAPATOM, CKOMBLKO Ol el wan
AdWe JAeT Mbl HH MOCBATHAM 3THM BBIMHCJACHHAM, Oﬂ.HﬁKU eCan
MH ClAénaéM OTCWI1d BLBDA, YTO BCE YHCAA TAKOro BHAA He
ABAAIOTCA KBaaparamu, TO Mu owmbemca. Ha camom aene oxa-
anBaetcs, 4ro cpean uncea esuaa 991a‘—4-1 umeworca n ksai-
paThi: TOJABKO HaAHMENbIUSE 3JHAYEHHE M, TNPH 1{0TUPOM YHCA0
991n? 4 | ecre moanwi Kpaapar, oueHs Bemiko. Bot ato uncao:

n= 12055735790 331 359 447 442 538 767.

PaccmoTrpenisle NpUMepsl NO3IBOARIOT CAedaTh NPOCcTOd H
B TO He BpeMf BaKHBIA BuBOA.

Vmseprycdenue moxcem Gwuwmos cnpasedausum 8 [el0M
pAade 4acmuB X CAYHAES U 8 MO KHce BpeMA Hecn pased. isu M
soobuje.

*) Pemenwe cu. nike, ua crp. 25—26, npusep 13



3. Teneps Boammkaer takod ponpoc. MmeeTca yteepiacuue,
cnpaseniuooe HECKOALKMX HacTHMX cayuanx. Bce uactuwe
cayuan paccMoTpeTh Heposmoxkno. Kak e yauaTh, Cnpaseannso an
STO yTeepwaenue soolule?

10T BONPOC MHOTAA YNAETCA PeunTs NMOCPeICTBOM NpHMes
HeHHf ocoloro Merona paccykienuil, Ha3uBAeMOro Memodo.
Mememamaueckod ukdyYKyua (NOAHOA HUAYKUKHN, CODEpPIICIHON
WHAYK ).

B ocinope sToro Metona neMMT MPHHUNA MATEMAaTu-
YeCKOH MHAOYKUMNM, 3aKMNONIIOUIMACA B CACOYIOWLEM:

Ymeepocdenue cnpasedauso 048 8CAKO20 HamMypav-
Hozo n, ecau: 1) ono cnpasedauso daan=1\1u 2)u3 cnpa-
eedausocmu ymeepmdenun AR KAKO20-AuGO0 NPOUIBO AL
HOZ0 HaAmMypaAbho20 n==R caedyem ez0 cnpased.usocmnp
oan n=hk+ 1.

HDokaaarcavctso®). [lpeanoaocikny npotusnoe, T. e.
NPEANOAOKNM, 4TO YTBCPKACHIE CNPABEAANDO HE AAA BCAKOrO
Hatypaaenoro n. Toraa cyulecTsyer Takoe HATYPaabHOe HL, YTO
1) yTeepwaenne AR A ==m HECNPaBeAAHBO, 2) AJR BCAKOrO A,
MEHLWEro m, YTBePKACHHE CNPaBeAINBO (MILIMH  caonami,
M €CTb NMEpPBOE HATYPAALHOE YHCJAO, AAA KOTOPOTO YTBEPIKACHNE
HeCTIpaBenanBo).

Ouepnano, wto m > 1, tak kak aas a==1 yteepkaenue
cnpapeaauso (ycaosue 1). Caenosareanno, m—1 — narypais-
Hoe 4HCA0. Buxoawr, 4T0 A48 HATYpaALHOTO uncaa m— |
YTBEpKACHNE CTpaBefanBo, 8 AJA CACOYIOIEro HATYpPadLHOTO
YHCAA M OHO HECNpPapeAnnBo. ITO NPOTHBOPEHHT YCAOBHIO 2,

Koweuno, npi nAOKasateabcTBE NPHHUMNA MATEMATHHECKON
HILAYKUMN MEl NOAL3OBAANCL TeM, 4Mo 8 A060d cosoKyYnHOCmU
HAMYPAAbHBX  HUCEA CODLPHCUNICA HAUMEHLUIEE WUCAO.
Jlerko suaers, 4TO 9T0 CBONACTBO B CBOIO OYEPEat MOKIO BHBECTI

*) Hasunawonwiica saech Texcr 20 n. 4 4HTATEAL MOMET OUYCTHTH
Gca ymep6a Ana nonumanua naaeueiimero. lleao B TOM. 4TO yuosu-
HaeMblfi HUWE NPHHUNT HAHNMEHLIIEro MHCAA C MNOMOUILID
KOTOPOro 3AeCh AOKAIWBAETCA NPHHWMN MaTeMaTudeckoll MHAYKwHR,
HNUYTh He Goaee (XOTA W Be Menee) OHEBHACH, HEM CAM OPHILHI
MateMmatuueckoil muaykwm. C qi)yroﬁ CTOPOHBL, 9TH [BA NPELAOHKCHII,
Kax mokasusact Goaee raylokitil uX 2uann3, OKa3uiBAOTCH SKBHRIJCHT-
HHMH TONLKO MOCAE MPUHATHA AONOAHHTEAbHWX AonyineHuii. Orpani-
QHMCA MOITOMY NPHHRTHEM NPHHINNG MaTeMaTHueckoll WHAYKUMH Kak
HHTYHTHBHO 4pesBHyaiino yOeanTeabloro AONYWens W 3aNOMIHM, 4TO
Ofi ABASETCA OXHOH W3 @K CHOM, ONPCASAAWINX HATYpParsuwil pag
uucea. INoapoGuee mo srtomy mosoay o [locaecaoBie W YKaIaHAYIO
Tam JuTepaTypy.

10



KaK C/AeACTBHE H3 MpPHHUKMNA MaTemaTuuecko# nuaykunu. Taxum
oOpasoM, ofa 3TH npeadomenns pasuocHabnu. Jlo6oe M3 HuX
MOKHO NPHIATL 32 OAHY H3 AKCHOM, OMpeAeRIOUIHX HATYPaaLHu
pra, Toraa apyroe Gyaer Teopemol. OGuumo 3a aKcHOMY mpH-
HHMAIOT KaK Pa3 caM NPHULHN MATeMaTHYECKOH HHAYKUMH.

4, JloxasateancTBO, OCHOBAHHOE 1a NpPHHIMNE MAaTeMaTH-
HECKON  WHAYKUHH, WA3LIBACTCA JOKA3ATEALCTBOM  MemodomM
Mamesmamuyeckol uwdyrkyiu. Takoe ROKA3aTeaAbCTBO Heol-
XOAHMO JOMKHO COCTOATH W3 ABYX wuacTeM, M3 AoKa3aTenbCTBa
ABYX CAMOCTOATEJLHHX TeOpes:

Teopema 1. Vmesepwodenue cnpasedauso dan n=1,

Teopewma 2. Vmsepxwdenue cnpasedauso daa n=~k+41,
ecau ono cnpasedauso dan n==rk, 20¢ k— xarxoe-aubo
npou3BoAbHOE HAMYPAABHOE HUCAO.

Ecan 06e 91H TeopeMul OKA3aHW, TO 1a OCHOBAHHKM MPHH-
UHNG MaTEMATHYCCKON NHAYKWHH YTBepiKAeHHE CMPABeAAHBO AR
BCAKOTO HATYPAALHOTO 1.

NMpumep 9. Buuncaurs cymmy (cm. npumep 1)

1 1 1 1
Sp= 1-2 -+ 7.3 +3.4'+ TR ﬂli.-’ll-l-hi-} '
Mu snaem, uto

1 2 ® 3 4
Sl=fg 32‘=-",-j', SS=T, S‘=—5—.

TE“EPB ME fle¢ NOBTOPHM ULUHGK}'. no"}'mEHH}'IU B TpPH-
NEPE l, N He CTaHCM Cpasy YyTBepmaaTb, H4TO ﬂpl"l BCAKOM Ha-
TYPaALHOM 7t

n
n41"°

ByaeM ocTopoxnu m ckakesm, 4TO paccMoTpenue cymM S,

Sy 83 S, mo3sosser BHCKasaTh THNOTesy (MpeAnoAokeHse),

n
uTo S":_I NpH BCAKOM HATypaabHoM #, [lpn sToM MM

S, =

n
3HaeM, 4TO rWnoTesa sTa sepua npu m=1, 2, 3, 4, laa npo-
BEPKH  THNOTE3W BOCMOAL3YeMCA METOAOM MaTeMaTHuecKoM
HHAYKLHH.

Teopewma I. las n=1 runotesa sepHa, Tax Kak S|=—;~.

Teopewma 2. llpeanoaomum, uTo runoTesa pepna AR
n=kFk, T e utO

s 4 1 1 ko

B R = Rl 1T i

11



rie Rk — HexoTopoe HaTypaasmoe uucao. Jlokamem, uTo Toraa
runotesa obasana OuTe BepHOR W Aad n=Fk + |, 1. e. uro

k1
Sen1 =33

Aetteronteauno,

: | ,
Sea=%+gmary’

Chciopare o, no VCIA0BHIO TeopeMul,

1 _ R4l k4]
(4D +2) — (R+Dk+2) — k427

O6e reopemn aokazamw, Teneps na OCHOBAMIM NPHHLINA
MaTeMaTiveckol NIAYKUMH MB YTRepK.1aeM, uTO

k
Sl+1=g+| +

v n
bﬂzrp—
npH BCAKOM HATYpPa.lbHOM 1.

3ameuvanwne 1. HeoOxoanmo nomuepknyts, 4To 10Ka3a-
TeALCTBO METOAOM MaTeMaTHuecKon HHAYKUHN 603}".:.10“!!0 Tpe=-
Oyer pokasateancTsa oGeux Teopew, | u 2,

Mu  yxe Bugean, K uvemy npuveio npenebpennreanioe
orHowenne K Teopeme 2 (npumep 2).

Cefluac Mul nokamewm, 4TO Heab3w ONYCKaTe W Tcopemy I,
Paccmorpum npusep.

Mpumep 10, Teopewa. Beakoe wamypaasuoe wucao
PAaBHO caedyloueMy 30 HuUM HAMYPaIbHOMY HUCAY,

JloKasareabCTBO NPOBEAEM METOAOM MaTeMaTidecKoll HHAYK -
un. [peanoaoxum, uro

k="hk+41. (1)
Doxamewm, uro
k4+1=k+2 (2)
Hencreureasino, npnGasus Kk kamaiof wactn papencrsa (1)
no 1, noayuum pasenctso (2). Buxoanr, uto ecan yteepmaenue

CnpaselinBo 138 n=~R, T0 OHO CNPaBEeLIHBO I AaA n=k - .
Teopema aokazaua.

Caeacrene. Bee Hatypaawhibie wncaa pasuel,

Fae me smece ownOka? Ownbka 3aKaI0uaeTCA B TOM, YTO
neppas Teopema, HeoOXoAWMas AAA NpHMeHeHHs MPHHUMNA MaTe-
MaTHYeCKOR WHIYKUMN, He NOKa3ana W He Bepua, a AoKasaia
TOALKO 01HA BTOPAR TeOPeMa.

12



Teopestt | u 2 umenor cmoe ocoSoe 3nauenme. Teopema |
CO31deT, TaKk CKaaate, Ga3y na9 npomedeHHA HHAYKUMH. Teo-
peMa 2 1aeT npaso HEOTPAHHYEHHOrO ABTOMATHMCCKOrO P a C il H-
penunn 971oH Oazw, npaso nepexona or NAHHOND YACTHOTO
CAyyad K caeayiowemy, or # Kk a + 1,

Ecan we noxasana Teopema |, a nokasama Teopema 2 (cM.
npumep 6), T0. caenosateasHo, we coszzana Oaza A44 nposeme-
HUR NHAYKUMH, 0 TOraa OecCMHCACHHO NPUMEHATH Teopemy 2,
TaKk Kak n paclunpaTe-T0, COﬁC!‘BEIII’IO, HEYEro.

Ecan e nokazana teopema 2, a nokazana Toabko Teopema |
(cv. npumeput 1w 2), to, xota Gaza A48 NPOBCASHHA HHAYKUHM
W C03AaHa, npaso pacwupenna 3Tol Gaasl OTCYTCTBYET.

3ameuwanme 2. Meroa mareMmatuueckol MNAYKIMM paso-
Gpan Bbiwe aaa npoctefwero cayuas. B Goaee cAoKHLIX CAay-
uanx dopmyanposkn teopem | n 2 20aK1n ObTs COOTHETCTBENHID
H3MEHEeH M.

Huoraa sropam wacTe n0oKasateancTsa ONMpacTcs Ha cnpa-
BEAJAHBOCTL )'TBE;]HL‘IEIIIIH HE TOALKO 4JA ﬂﬂk, HO W dana
n=4Fk —1, B 31oM cayuae yTRep#IeHHE B NEPBOR YACTH AOJNKHO
GuiTh npoBepeno 144 ABY X MOCACIOBATEALHBIX 3HaueHHN n.

Huoraa Takke 8T0paa 4acTh A0KA3aTeAbCTBA COCTONT B yCTa-
HOBJICHHH  CNPABeAINBOCTH TpeGyeMoro paccyxacuus Aad ka-
KOrQ-TO 3HAYeHNs 7 B NPeanosoXkeHnn CpaBeaIHBOCTH €To Aan
BCeX HaTypaabuux uucea k, meubwinx #. Hiwke unrarens
nafaer npuseps Takoro poaa (cMm. npumep 7 wa ctp, 20).

Huoraa yTeepikaenue A0KaswBaeTcs He A7 BCAKOrO Hary-
PajLHOTO A, @ AAA BCAKOrO UEAOrO n, NPEBOCXOAAULErD HEKO-
Topoe ueaoe m'). B stom cayuwae B neppoit wactn nokasarens-
CTBA yTBEpKAEHHE nNposepaeTca AI8 nA=m -+ |, a ecan 3T0
TpEﬁ}'ETCR. TO W AJ8 HECKOILKHX NOCAeIYOWNX aHavenl n.

5. Bepuemca ewe pas k mpumepy | nam suscuenus oanofl
CyuleCTBEHHONl CTOPONL MCTOZA MAITEMAaTHYECKOH WHAYKUHH.

Hayvan cymmy

1 1 1
Ss=1zt+3z+-- + R GED

NpH pasHLlX 3HAYEHHAX 7, ML NOACYHTAIH, HTO
1 3 +

2 +
Sy Symmge Sy Sgmgoi

1) Tax, HanpuMep, awndoe yTeepwaeHHe, Kacawueeca cpoifcts npo-
HIBOJBHEIX N-YrOALHHKOB, HMEET CMBICA AHMIbL NpH 1t = 3.

J H. C. Commnckudt 13



il STO HARBEAO HAC HA THNOTeay, 4TO M MPH BCAKOM A

S . n

n= ﬂ+j *
Jlan nponepkM TUNOTe3w MB HCNOAL30BANH METON MaTeMaTHs
yeckoll MHAYKUWH.

Ham nopeano, Mbi BLICKA3aaW FMAOTE3Y, KOTOPAR MOATREPAN-
aack. Ecan G M1 BLICKA3aan rHNOTe3y HeyldayHo, TO NOPOYHOCTH
runoteaw oGuapyxuiaace Ob  npn  MONWITKE AOKA3ATE/LCTBA
Teopemn 2.

Npumep 11, PaccMoTpis cymumul

\ 1 1 1
Semrztyat-tEETn

JlonycTuM, 4TO, M3yuasm S,, MH BHLICKA3aAH THNOTE3Y

Sy M
Mpun n==1 ¢opuyaa (1) sepna, Tax xax S,::%. [Npeanono-
uM, 4t0 dopmyaa (1) sepua npn n=£k, T. e
k41
S
MNonwTaeMcA AoKa3aTe, 4To Gopuyaa (1) sepra v npun==~ + 1.
T. €. 4TO

S, =

PLE S
P = e
Hueem
. 1
Scn=St+gIneFy =
k41 1 & 4 4k 4 Bk 4 2

=T T GFNGEFD — GFVGTDE T

T. €, PeayALTAT NOAYHHICA HHOH.

Buxoaur, 4ro n3 cnpaseransoctd dopuyas (1) npuw n==#
He cAeAyeT ee cnpapeAanBocTs npu n=k-+ 1. Mu obwna-
pyxuan, 4to gopmyaa (1) uesepha.

Takum obpasom, memod mamexamuieckoll UuHOYKKuu
no3soAfem § nouckax o0ujezo 3AKOHG UCHBMBABAMb 603HU-
Kawouwue npu SMoM 2unome3s, OmMOpPaACHEIMb AOHCHHIE
u ymaepaxcdams UCMUHHbE.

JOas Toro 4ToOHM HAYYNTLCA NPHMEHATH MeTOR MaTeMaTH-
ueckOH HMHAYKLUNMH, HAA0 PacCMOTPETh AOCTATOTHOE KOAMYECTBO
sanad.
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Yrobu m1e nostopate Ge3 KoWua caoma «Teopema 1»
W «Teopema 2», Mul ycaoBHMcs B aaasuefluieM noMedars nep-
BYIO H BTOPYI0 4aCTH AOKA3aTeabCTBA MO WHAYKUHM (3TH YaCTH
H COCTABARIOT CcOAepMaHME ABYX TeOpeM, MOKA3ATEALCTBO KO-
TOPLIX PAaBHOCHALHO NOALIOBAHHIO METOAOM HMHAYKUHHM) 3Ha-
kamn 1° u 2°, Kpome Ttoro, mu Gymem pasaMuath npuMep w,
CcHiaGKeHnWe NOAPOGHBIMK PelweHnaMit, W 3414 u u, npeinasHia-
YeHHLIE Aad camocTtoateasHol paGoTw uuTtatens, B xonue Kuury
OyayT npuBeAeHb YKa3auis, OTHOCAUIMECR K PeIEHIIO pCex npu-
BeAEHHWX B TekcTe 3anad. Muoraa stu ykasamus npeacrasasior
COOOH AMWb CCLIKY HA HHYIO, AOCTYMHYIO YHTaTensm AuTEpa-
TYPY: B APYTHX CAYU3AX OHH COACPKAT NOJHOE PelieHHe 331a4H.

§ 1. IOKA3ATENBCTBA TOXAECTB; 3ANAYH
APH®METHYECKOI 0 XAPAKTEPA

Mpumep 1. Bummwew 8 nopaske Bo3pactanna HeueTHue
nofo#ureabhuie wincaa 1. 3, 5, 7,... OGoanaunm nepmoz us
HUX W, BTOpOE ly, TPETHL? Gy W T A, T e

Hl='. "2=3. “3=5. ﬂ4=?,..,
Mocrasuy nepea coS50A Takyio 3alauy: cocrasiuts hopuyay,

BLIPAKAIOULYIO HEYETHOE YHCAO 4, 4epe3 ero HoMep M.
Pewenne. lepuoe Hewernoe Yucao &, MOWHO 3ANHCATS TAK!

uyy=2-1—1; (1
BTOPOE HEUeTHOZ HHCAO #), MOMHO 3ANHCATH TAK:

Uy=2.2—1; (2)
TPeThe HedeTHO: 4HCAD &4y MOKHO 3aNNCATh TAK:

iy =2-3—1, (3)

Bunmateawno pacewmatpunan pasencrma (1), (2), (3), MowHOD BHI-
CHa3aTh I'HITD{EB}', 4TO aaa noaydeHua adoro HEMETHOI'0 4YHCAL
AOCTATOYHO OT VABOEHHOrO HOMepa ero orHats |, T e, &LIA
f-TO HEYeTHOTD 4MCAa nMmeeM dopmyy

u,=2n— |, 4)

Hoxkaxkey, uro ¢opmysa sta cnpasenausa,
1°. Pasencreo (1) moxaswmsaer, 410 a8 n = | tdopuyaa (4)
Cnpapeiansa.
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2°. Mpeanoaoxuu, uro dopmyaa (4) cnpanensuna nas n =4,
T. €. k-e HEYeTHOE YHCAO HMEeT BHA

=2k — .

llokamen, uto Toraa dopsyaa (4) obszana GuTL cnpanenannooft
W nan (k 4 1)-ro uedernoro uncaa, T. €. 4r0 (R 4 1)-e¢ ue-
YETHOE WYHCAD MMEET BMA

e =20+ 1)—1,

HaW, 4TO BCE panno,
Uy = 2k 4 1.

Ilaa noayuweuns (R 4 1)-ro wewerHoro dicaa  A0CTaTOMNO
i k-My HeweTHoMYy umcay npuGaputs 2, T. €.

dp, =, + 2.
Ho, no ycaosmo, 4, =2k — 1. 3uauut,

4To W Tpefionanock 10KA3aTh.
Omeem. u,=2n — 1.
Npumep 2. Buuncants CyMMmy NepeelX ft HEUETHHIX uHCEd.
Pewenne. OGoanauny HcKoMyl cymmy S,. T. e

S,=1+4+34+5+...+@n—1)

Ilaa pewenus Takux 32234 B MATEMaTHKE CYLWECTBYIOT ro-
Tonne dopmyan. Ham wurepecno pewrnts 3Ty 3aiavy, ne npu-
Geraa &k rotosoll dopuyae, a nOALIYICE METONOM MATEMAaTH-
yeckofl winaykumn, Jlas sToro npewae BCero HAAD NOCTPOHTH
rHNoTe3y, T. € NpOCTO NOCTapaThCa YranaTth OTBET.

Mpuaaem n nocaenosateanHo svawenms 1, 2, 3, ... Ao Tex
nop, NOKa Y HAC HE HAKONMTCA NOCTATOUHO MaTepuana, utolut
Hd OCHOBE ero MOCTPoHTh Goace HAN MeéHee HANSKHYI0 rHnoTeay.
Mocae sroro ocranercs TOALKO 3TY THNOTE3y [POBEPHTb Me-
TOAOM MATEMATHYECKON WHAYKUHH.

Hueen

S,=1, S,=4, S§,=09, S,=16, =25, S;=36.
TEI'Ipr BCE 3aBHCHT OT HA0AWAATeALHOCTH Pelaouero 3a-

Aavy, OT ero cnocoOGHOCTH MO YACTHBIM Pe3y/bLTaraM yraiats

OO HHA.
no.'[ﬂl'aﬁil. YTO B A3aWHOM CJ’I""'-IHB Aerk0 3aMEeTHTh, 4TO

S,=13, §,=2, S,=3%, S,=4,
16



Ha ocnose storo momso npeanoaowuts, uro soofiue
S, =n

Noxaxem, 4To runoresa sra cnpasernnsa.

1" Tlpu m= 1 cymma npeacrarisercn OLHMM cCAaraeMbiM,
pasnis 1. Bupawenne o’ npn n=1 takwe pasHo 1. 3waunr,
pn n=1 runoresa mepma.

2", llonycTHu, 4ro rinoresa sepwa A48 ==k, T. €. 8, =A%
llokaxkeM, 9TO TOraa rHNOTe3d A0MKHA OuTb pepia Mo aan
n=k+4+1, 1.0

Strl =(k + l}?.
defictauteauno,
See1=S8,4+ 2k + D).

Ho S, =~#%% u norouy
Spa =Rk 42+ 1)=(k + 1),

uro W TpeGoBAAOCH AOKA3ATL.

Omesem. S,= n?.

3anasa 1. Hatw u,. ecan wasectno, wro w, =1 n uro
fpit BCAKOM naTypaasnoM R > |

Uy=ty_,+ 3.

Ykasanne a;=3.1—2, u,=3.2-29,
3anaua 2, Haltu cymuy

S,=14+2+2"4+22+... 42"
Ykaszanne. S;=2—1, §;=22—|, §;=2—1,
Mpumep 3. Mlokasats, wro cymMa n nepsuix umces nary-

paaLHOro pala pasHa L"j.-!-:—.-

Pewenne. 3Ira 3azava oramuaercs or Npeawiyultx Tes,
NTO TFHNOTE3y 31ech CTPONTH He HAalo, OHA aaHa. Hywkno Toabko
10Ka3aTb, 4TO rUNOTE3a BepHa.

OGoanaumm uckomyio cymyy S,. 7. e.

Sa=14243+... +n
1°. Mpu a=1 runoresa sepha,
2°, Ilycrs

5#——"1—2731- ...-|-k=£i#.—+—l~}—-

¢
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TokameM, uTO
S, = kEDGRE)
Ml——-—‘-h.
B camom aeae,
k(k41
Sp=Sp+ &+ |)=#+(k+[)=&”“u_
3anava peiuesa.

Mpumep 4. Jloxkaaats, 4TO CyMMa KBAAPATOB A MEPBHX HHcen
a(n4-1)(2n4-1)
5 ’

HATYPAALHOTO PAAA paBHa

Pewenne. Mycrs Sy(m =114 243+ ... + n’.
1° S;(1)=12= |“+HB(2-I+13*

2°, Tlpeanoaoxum, 410

n(n41)(2n41) '

Sg (n)= 3

Toraa
S,a+)=124+24+3+...4+n+ 0+ 12 =
i n{n+l}ﬁ{2n+l_i+(n+ 1y?

N OKOHYATEILHD

S,(n4 )= ‘"+‘H(ﬂ+'l-lélil2m+n+u'

Mpumep 5. Ilokasars, uTO
§,=1—243 = . (=)=
i n-1 n(n4-1)
=(—1) e
Pewenne, 1° lpun a=1 runoresa, OUECBHIHO, BepHA
((=1)'=1.
2°, Mycts
S,=1— 243 (=D R =y D
Jlokames, 41O
Sp=1—2 48— .. =D =D+ 1) =
e (kD (R4 D)
=(——T=



IeftcTeuTeabno,
Sen =S+ (=)' +17=
=D 2D L ey =
=(—1) X (it e+ D42
== [+ D= F|k+ = (—1p LD E+D
3anauwa 3. [lokasats, uro
12432 4 52 +(2n_”§__ni2n—-lllj2n+1}
.
Banaua 4, Jlokasate, 4T0 cymma KyGos n nepssix 4HCEN

HATYPaLHOrO pAsa pasna [EWTN.]"
3anaua 5. Hokasats, 4o

l+x 454 ... +x"=":—ﬂ_7r-'- (x % 1),

Mpumep 6. Hdoxasats, uto
1:242:348- 44 ... +(r—a=L=0000F+D

Pemenne. 1° I-2-_-—l-'§—'3.
2°. Ecam
1242:343:44 ... +(n—Da=={o=DrOED
10 '
124234344+ .., +m—=Dn4nin41)=
.::irr-—ll:tn+l]+ﬂm+”= ﬂ{ﬂ-l-lal(-'l-i'-?)'

[pumep G wmowHO Takwe BuBecTH w3 pesyawtaTon npi-
MepoB 3 M 4, ecan 3aMeTHTh, 4TO

1:24-2.8343-44 ... +(n—l)n=
=1(1+D+2@+D+33@+ D+ ...
vee FA=DI—D+1=(?4+224 ... + (= 1)+
+U4+24 ... +(r—1).

3apnaua 6. [okasate, uto

1-2:34+2:3-4+3-4-5+4 ... +nn+l)in42)=
— Alat+D(a+2)(n43)
—_— -4 Ll
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3anaua 7. [okasate, uto

1 1 1 n
T_ﬂ_+d_ﬁn+ s = Ca—N2n+ 10~ nF1°

3anaua B8, [lokasats, uTO

] n? __a(n41)
I‘TE"'E-_:;"' +12.-:—1uzn+u—2(2n+1;-'

3anawa 9. Illokasate, uto

1 1 | 1 n
Titirtrwt - +(3n—2)(3n+1; S Y

3anawa 10, [dokasate, uTO

1 1 1 1 1

T3tz temt..- + An—=30)(n+ 1)  dnf1°

3anava 11, [lokazate, uro

1 + | . 1 . n
ata41) "ta+D@+2 """ Tata—Ta+nr alat+m’

Mpuwep 7. llokasate, uto ecam v;=2, v, =3 u A
BCAKOIO MATYPAaALHOTO R MMCET MECTO COOTHOWEHHE

Uy =30, — 20, _,,
TO
v,=2"4 1.

Pewenne. 1° Jas a=0un n=1 yrsepxiense cnpa-
pelaneo no YCaoBHD.
2°, Mpeanoaokum, 410

Uy =214 1; v,=2¢41.
Toraa
Vp =3 (2" 4+ 1) —2(22 ' - 1)=2441 4 |,

3anava 12, Nokasars, 4TO ecau

a? — ﬂl ol — ﬁl
e g Il
H A4 BCAKOr0 HaTypaawHoro £ >> 2 HMEET MecTO COOTHOLIGHHe

Up=1a + Pty y—afty_y
T0
Avl __ pa+l
ﬂ.:“_&_—ﬁﬁ_ﬂ'l



Npumep 8. MNpouasesenne 1.2 .3 ... n oBoanauserca ama-
KOM nl W unTaeTca Tak: «n QakTtopHaa». Tlone3Ho 3aNOMHUTL,
yto 11=1, 21=2, 31=6, 41=24, 51=1920.

Boluncants

Se=1:1142.2143.314 .., 4 2r.nl
Pewenmne.

Si=1:11=1, S=1.1142.21=35,

Sg=1-1142-214+3.31=23,

Sg=1-1142.-2143.3!144.41=119.
MpucMaTpupance K 9THM pe3yabTataM, MOKHO 3AMETHTB, YTO
S;=21—1, §=31—1, Sy=41—1, S,=51—1.
10 naeT BOIMOKHOCTL BHCKA3ATL FHNOTe3y, 4TO

S,=(n+41Hl—1.

Mporepuw 97y runoreay.
1°. aa a==1 runoresa mepna, Taxk Kak

Si=1.11=21—1.
2° Mycems
Sy=1:1142.214 ... +RRI=(R4+ DI —1,
Noxamxem, uro

Spa=1-1142-214+ ... Gk k4 (k4 1)k + ! =
=(k+2)!— L
HeHcranteasno,
Spn=8+ R+ D4+ D=4+ DI—1]+
T+ DER4+DI=R+DI14+GR4+1)]—1=
=k4+1)ER+2)— 1=+ —1.

3anaua 13, [lokasats TOwaecrso

| 2 1 L} an
l-1-x+l+.t‘+l+.t‘+l+.r'+ v L
1 PLES
gl 1 — y2otl "
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Mpumep 9. Ilano:
atp=m op=a, A=m——"—r,

a a
Ay=m—=—, A=m— H T A
1 a " 4 a "
m— 1 —
m—1 a
M =
m—1
T. e anm k> 1

App=m—— (m+1; asp).

JokasaTs, uTO
il i (o'l _p** ) _(a® — ")
T (@ =) ==l !

(h
Pewenne. 1°. Hoxkawem cuavana, uto gopmyaa (1) nepua
aaa n=2. llo ycaosnio,

- i af _ gt ap—a—i
A=t =g == age—1

Lo gupnyae (1)
tﬂl_hl)_(ﬂi_ﬂ’]
(@ —p*)—(a—p) *

A=

Cunpatas nocaeanwsio Apolb Ha @ — B, HMeeM

@ 4 [ 4 ajp —a— )

U p—

qid H TPenoBAINCh A0KA3aThb.
2°. liycte gopuyaa (1) cnpaneaawsa anm n==%, 1. e,

4=l kvl & &
- =T ={a* ="
A#_ hlt_t_#]_{"#-l_hp_]] v (2)

Ao oM, ¥TO TOraa oOHa AoaKHa OLiTh CﬂpaBEIl.‘lHDa H 444
n=ik+1, 1. e

{n.tv'l_ﬁl' &E]#{qk+i -—[-lh']

Apy = @ T =) — (o — )

HeicTenTeanno,

A,,I=m—% win A, =(a +p a%;.

»



Moavayacs pasenctsom (2), mmeen
— ap [(a* — p*) —(a* -1 —p*-1)] =
Ak-ﬂ-l“(u'l'ﬂ‘)_ {al--!l__.ﬁl*ll_{uk_bt} -
(uhd_ﬁl-?)_{“h 1 _ﬁ-hl}
= T (@ — B T) —(a* — pF)
Teopema noxasana.
3anaua 14. Ynpocrurs muorouaen

x(x—1)

X x({x—1)...
1—?+ o] — e (=] =

(x—n41)
i .

Omaem.

(_])l (-""”(-\'-2) v (X — 1) .

nl

Mpumep 10, Iokasars, uro awboe uesoe wicao pyGaeH,
Goavwee 7, MOKHO ynaaTT, Ge3 cAaun ACHEKHbIMH Guaetamu,
noctounctsom 8 3 u 5 pyGaeit.

Pewenmne. 1° Jlas 8 pyGaeh yTeepkacuue cnpasearnso
(n6o 8 py6.=3 py6. 4 5 py6.).

2° Tycro yreepxaenue sepro aan k pyGaeh, rae k — uenoe
4ncao, Goavwee uan paswoe 8.

Boawomunu asa caywas: 1) & pybaeh ynaaumpaetcs ommwmi
TpexpyGaessmn Guaetamin u 2) &k pyGaeH ynaaunmsaeTcs newei-
HBINH GHAETaMH, CPeAl KOTOPBIX €CTb XOThb OMN GUAET NATH-
py6aesoro AOCTOMHCTBA.

B nepsom cayuae tpexpyGaesux Guaeton a0akNnO OuiTb
HE MEHEE TpeX, Tak Kak B 9ToM cayvae & > 8. Jlaa tore utoBm
ynaatute k-1 pyGab, samenum Tpu Tpexpybaesux Onaera
ABYMA NATHPYOAEBBIMH.

Bo sropom caydae anm ynaatst k41 pyOas samennm oans
naTHpyOaessif Gnaet asymMs TpexpyGaesbiM.

Mpumep 11. Iloxasars, uto cymma kyGos Tpex nocaeaona-
TeAbHLIX HATYPAAbHBIX WHCEN AeNTCA Ha 9.

Pewenne. 1° Cymma 13+ 234 33 neaurca na 9. 3uavuur,
YTBepikAeHHe CNpapelaHBO, KOrAa MEPBbIM W3 TPeX NOCAel0Ba-
TEALHEIX HATYPAALHLIX Yucea asaserca 1.

2%, Mycts cymma k34 (B—+ 14 (84 2)%, rae k& — neko-
TOpoe HaTtypaabHoe uncao, aeantcs wa 9. Cymma

(k4104 (k4 2P+ (k43P =
= (k4 1P+ (& + 24 £+ 0-2 - 27/ - 27 —
=R+ (k+ 10+ (k 4 2% + 9 (k?+ 3k -+ 3)
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npenctapaqeT coGOM CyMMy ABYX CaaraeMbiX, KAXa10e H3 KOTO-
pux feantcs Ha 9, a moTomy TOKe AeAMTCH Ha 9.
3anaua 16. llokasate, uto npu ueiom n >0

.4. = lln+2+ l22.r|+|.

neanrea wa 133,

Mpumep 12, U3 22 wuucea 1, 2, ..., 2n npoH3BOIb-
no swbpain n 4 | unciao. Ilokasate, 4TO Ccpean BLGPAHHLIX 9=
cen walayres xota Gbl ABA WHCAA, 3 KOTOPHIX OAHO AEAHTCH Ha
npyroe.

Pewenune'). 1° Ilas asyx wacea 1, 2 yToepxaenue
CNPaBELANBO.

2°, Jlonyctum, uto m3 2n uncen 1, 2, ..., 2n, rae n>2,
yaanock Bulpath TaKk # -+ 1 4nci10, 4TO HW OLHO W3 HHX HE
feautca wa apyroe. COBOKYMHOCTb BCeX 9THX uncea 06oanatim
ans kpatkoctn M, ,,. Jlokawewm, uto TOraa M3 2n — 2 uucen
1,2, ..., 2n— 2 wmowHo subpaTs n YHCed TAKHX, HTO ONHTh
HHW oAHO N3 HUX uwe OGyaer AeAHTLCA HA Apyroe.

Boawokusl 4eTHpe cayuas:

1) M,,, ne coxepaut nn 2n—1, v 2n.

2) M,,, conepkur 2n— 1 W He coaepkur 2it.

3) M,,, conepwut 21 W we conepmur 2n — |.

4) M, conepiur u 22— 1, u 2n.

Cayuaft 1. Hekmounw wa M., Kakoe-wubyab uncao.
OCTAHETCH N YHCea, KaKA0e H3 KOTOpLX He Goavuwe, yem 2n—2.
Hn oaHo n3 STHX uHCea He JENNTCRA Ha ApYyroe.

Cayuafi 2. Wckaounm w3 M, , wncao 2n—1. Ocra-
HETCA 1 WHMCeJ, Kakioe W3 KoTopX He Ooawwe, vem 2n — 2.
Hi ofio M3 STHX A 4iCe He NeauTcs na apyroe.

Caywatt 3. Hexmouns w3 M, 4ucao 2n u onam, no-
JAYYHM TOT ke pesyanLraT.

Cayuafn 4. [pexne scero sametwm, uro 8 M, , ne co-
LepKHTCA YHCAO M, TaK KAk HHave B M, wawaoce Ob 183
yucaa (2n w n), W3 KOTOPBIX OAHO JAENNTCA Ha ApyTOE.

HMekmounm ua M,,, uncaa 2n—1 n 2. CoBOKYIHOCTH
ocrapwmnxca n—1 uncea oboznaunm M, _,. TIpucoeansnm k M, _,
upcao n. [Moayuum n uKcen, Kakaoe M3 KOTOpHX He Mpe-
pocxoanT 2n — 2. OcTaeTcd MOKAa3aThk, YTO CPead ITHX 7 4HCea
HH OJHO He AeAHTCA Ha Apyroe.

1y 310 pemcune npiuHazaesxnt M. Ppuamany.
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B M,  we 6wao nsyx wumces, u3 KOTOpHX 0IHO neAmTCH
Ha 1pyroe. 3uauut, Taxux umucea we Gwao W 8 M, _,. Ocraerca
TOALKO yOCAUTLCS B TOM, 4TO TAaKHX YHCE He MOABMAOCH M TOTJ4,
Koraa mMu K M, _, npucoeamnuau uwucao n.

las storo noctatouno yGeantnca B TOM, 4TO: 1) MM OO
uncao, xonsumee 8 M, _,, ne geantca wa n u 2) wncao n we
ACAMTCH UM HA OANO M3 uncea, sxoaswmx B M,_,.

Mepeoe BuiTexaeT 13 Toro, uto Bee wWcaa, BXOJAAUIME B My
He npesocxoas 2n — 2.

Bropoe BuTekaer u3 Toro, 4TO WHCAO 21 He AEANTCH MR
a OQHO u3 umcea, mxoasumx 8 M,_,.

Hrak, ecan somyctuts, 4to yTeepmaenie Hepepno aas 2n
uncea 1, 2, ..., 2n, T0 oHO negepno # aan 2 (2 — 1) wucen
1, 2,..., 20 —2. 3uaunr. ecan YTBEPHKACHHE BepHO  Aas
2(n—1) uncea 1, 2, ..., 20 —2, 10 ONO nepuo u ana 2n
ukcea I, 2, ..., 2n.

Orciona u w3 nyuxta 1° caeayer, uro mawe yroepikaenne
cnpaseaauso aa8 2n uwncea 1, 2, ..., 2n, rae n— moGoe
Harypaabuoe wMcao.

3ameTiM, 4TO 9Ta 3anaua MMeeT CJAeyIOULEE NPOCTOe pewe-
nwe. BuGepem n3 2n wucea 1, 2, ..., 2r npoussoasuoe n +1
uncao. CoBokynnocTs sTux umcea oGosmawns M,, .

Kaxaoe wertnoe uucno, Bxonsuiee p My, 1 pasneans wa
Takywo cTenens ABofKH, 4TOOW wacTHOE OWAO HeyeTHuiM., Copo-
KYUHOCTE STEX YACTHBIX W BCEX HEWEeTH B X 4uCeJ, BXOARLNX

B My, oGoanaunm wepes M,y B M, conepxurca n+ 1
HCHETHOE MMCAO0, Kawaoe H3 KOTOpLIX Meliblue 2n.
Tak Kak BCEX MOAOKMTEALHBIX HEHETIILIX uncea, Mellblunx 2n,

MMEETCR BCero #, To B M,,, nMeoTca xoTa Ou ava paBHuEIX
Yncaa. Kakaoe wa stux wicea nycts pasho k.

Moaywennuwfl peayabrat o3mauaer, 4to B M,y Gbao apa
wicaa 2%k w 2% (rme oamo M3 wncen s M £ MOwWer PaBHATLCA

uya0). Ho oano w3 wucen 2°k w 2% neanrca ua BTOpOE,
Banaua 16%), Jlokasate, uTo n pasAMuHBIX NpAMbIX, mpo-
BCAEHHBIX HA MJOCKOCTH 4epe3 OAHY TOUKY, NeAAT MNJAOCKOCTE
Ha 2n uwactefl.
Mpumep 13, Ilokasats, ut0 n naockocred, Npoxoamunx
Yyepes 04Ny TOUKY Tak, 4YTO HHKakHe TPl H3 HHX He npoxoiar

*) 3anaqa 16 u npnuep 13 ornecenst k 3TOMY naparpady, nockoab-
Ky OHH HMEIOT, IO CYWIECTBY, YHCTO apHMETHUECKHH XapakTep, xota
H Cod3anE C reoMeTpuyeckol npodieMaTHKOL
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yepea oAy npaMyl, Aeast npoctpancteo Ha A, =n(n—1) 42
yactelt.

Pemweunne. 1° Oana nJA0CKOCTH JEAHT NPOCTPAHCTBO
na nse uwact, m Ay=2. [aa n=1 yTeepmaenne cnpapel-
JHBO.

2°, TpeanoaokuM, 4TO yTBEpHACHHE CMIPARELINBO LA 1 =,
1. . k nnockoctell aeast npocrpanctao na & (k — 1) 2 vacrelt.
Hokamenm, uto Toraa k-1 naockoctell neaatT NPOCTPAHCTBO
na k(k—4 1)+ 2 vacreh.

JleficTeuteaso, nycts P ects (k- 1)-2 na0cKoCTb. C kawmnoft
H3 neppwx & naockoctel naockocTs P mepecekaetcs no Heko-
Topo#t npaMoR M, Takum 0OPa3OM, NAOCKOCTL P pasbura Ha YacTH
NOCpPeACTROM £ pasInuHbX NPAMLIX, MPOXOMAUIHX ¥epe3 oany
touky. Ha ocnopawnn 3asaum 28 yrsepxiaeM, uro naockocrs P
paabuta Ha 2k wactefl, Kamnan U3 KOTOPbIX npeactasaseT coboft
naockuf yroa ¢ sepwnnoft B JaHHOR TOUKE.

lMepswie k& naockoctefl AeART NPOCTPAHCTBO HA HEKOTOpHIE
muororpantsie yrap. Hexoropeie M3 STHX MHOTOFpPaHHBIX YrAOB
ACNATCH HOEPEACTBOH naockocth P wa ape vacth.

OGuiel rpanbio ABYX TAKHX wacTell CAYMHT 4acTb NJAOCKOCTH,
orpanMuenHas ABYyMs JyuamM, N0 KOTOpuM P mepecexaercs
¢ FPaHAMi NAHHOTO MHOrOFPAHHOTO yria, T. €. OauH u3 2k nao-
CKHX YTAOB, Ha KOTOPHE nAockocTs P paabura.

D70 oaHawaeT, YTO YHCAO MHOrOTPaHHWIX yraos, pasbHsae-
MHX Ha JIBe uacTH naockocTeio P, He MoweT G6utbh Coawe,
yem 2k.

C apyrol croponw, Kawaaa u3 2k wacrted, Ha KoTopbie
paaGupaetcs maockocte P, B pesyantate nepeceveHHs ee ¢ Nep-
ouMH B nmaockocTaMM, fsasercn obuell rpannio  ABYX MHOroO-
FPAHHLIX YrJ08 W TakuM 0Opa3oM 1eauT MHOrOrpaHHuid yrod,
ofpazoBaHyelfl MEpPBLMH R MAOCKOCTAMM, WA ABe HACTH,

3710 03Ha4deT, YTO HMCAO MHOrOrpaHHBIX YTJA0B, KOTOJhIE
paaGupaloTcA Wa Ape uacTH naockoctsio P, He MOWeT GbiTh
MeHhuie, ueMm 2R.

Mrak, naockocts P paabumaeT Ha nABe 4acTH TouHO 2R
yactell mpccTpancTea, OOPAIOBAHHHIX MEPBBIMH R MIOCKOCTHAMH.
MNostomy ecan k naockoctefl pa3bHBAlOT MPOCTPAHCTHO Ha
kik —1)42 wacrel, &+ | naockocre pasGusaeT MpocTpan-
CTBO Ha

k(s —1)12| L2%=Fk(k+1)+2

yactell. YTeepi#ieHne AOKa3dHO.
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§ 2. TPHTOHOMETPHYECKHE H AJTEGPAHWYECKHE
3ANAYH

Mpumep 14. JNokazate TowzecToo
sin2"''a

cosacos 2acosda ... cos2"a =——,
2 sina

Peweunwne. 1° Tlpn n=0 rtomnecrno cnpaseannso, TaK

KaK
sin 2a

c = —,
b 2sina

2°, TlycTb TOMAECTRO CNpaBeanso npu n=~k, T. e,

sin 284 1g

cosacos2a ... cos2ta= ]
ok+l ginq

Torna ono cnpaseaauso M npu n=Fk - 1. HelicTautensno,

cosacos2a...cos2*acos 2t lg =
sin 28+ 1q cog 2F+1g sin 242
= = -
2R+lgin g ®+2gina
Npumep 15, Jlokasars, uto A,=cos nl, ecan wnapectno,

uto A, =cos 0; A;=cos 20 u aaa seAkoro HaTypaabHoro & > 2
HMeeT MeCTo COOTHOLUEHHE

Ay=2cos04,_;,— Ay_q.

Pewenwne. 1° Yreepwaenne cnpaseniuso npu n==]
Won=2.
2%, Iycte

Ay _g=cos(k—2)0, Ay_;=cos(k— 1)0.
Torna

Ay=2coslcos(k— 1)0 —cos(k — 2)0 = cos %D.

INpumep 16, Iokaszats, urto

sin n+l X
sinx+sin2x+4 ... +sinnx= sin-"—;-.
sin-%—

Pewenue. 1° Tlpn n=1 yreepkaenne cnpaseanuso.
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2°. Mycms

k-1
sin 3 kx
sinx+sin2x4 ... +sinkx= = sInT.
Sll‘lT
Torna
sinx—4sin2x 4+ ... +sinkx+sintk41)x=
sink-,‘!: x kx
=—J-S|HT+5|ﬂ(‘k+l]x=
sln—
2
5|n.£i—l_t
= 2 sin%i-i-ﬁsin kjlxcns *THx
" 2
' sin —
2
sln-T!T‘_‘z.x Py
= = sin 7 X
5In?
nio
R x o k42 ki
2cos 5 xsin—?——.sln 5 Xx —sin -5
Sanaua 17, llokasatb, uto
: it ‘”’.‘f'
-§+cosx+c052x+ ve. - COSRX = 'x
251n-.2-

3anaua 18. llokasats, 4TO
sinx +2sin2x—+43sind3x+4 ... +nsinax=
_(ntlsinnx—nsin(nt1)x

X
4 sin? —

2

3anawa 19, Jokasats, uTO

cos x4+ 2cos2x+ ... fncosnx=
__(a4NDeosax—ncos(n4lyx—1

x
i
4 sin 5



3anaua 20. Iloka3aatb, 4TO

FRT+FEF+ - =

= = 1 ctg——c!u‘x (x 5 mm),

3anaua 21, [oka3ats, 4to
arccig34arcetgb+ ... Harccig(2n 4 1)=

=arctgﬂ+arc1g%+ cer == arctg%—n arc tg 1.

Npumep 17. Iloxkasats, uTO

(1 +1‘)“—2" (cos —+is|n—)

Pewenne. 1° Tpn r=1 yrsepwienne cnpaseranso,
TAK KaKk
1
=0T L, o
14+i=2 (cosT-}—:siu 4] ;
2% Tlycts

&
e kn kn
(140t =2 (u::s.—.1 + Isin ¢ )
Toraa

{j--rf_;“’=2%‘(cns + isin kn)gl(us-':—-l-fsin%):

LE2

L= QT(cos —-——-—”t”“ —i—Isin——--—-n{kt”u).

3anaya 22. llokasate, 4TO
) ] n n:t !
(V3i—if=2 (cas—ﬁ-—kamT).

Ilpumep 18, [lokasars Teopemy:
Ecau 8 pe3ayasTaTe KOHEMHOIO YHCAA PALMCHAALHBIX AeHcTari
(T. €. CAOWEHHA, BHIMHTAHHA, YMHOMEHWA H [eJeHHA) HAL KOM-

TAEKCHEIMH YHCAAMH Xy, X3 ..., X, NOAYYAETCA YHCAO U, TO
B pe3syabTaTe TeX e AelcTeWH Hanl conpsikenHbIMH KOMIJeKC-

HHMH WHCJIAMH X, X3, ..., X, MOAY4dTCA YHCAO 4, CONpd-
MEHHOE C 4.
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Pewenue. 1° [lpexae scero nokaxem, uto yraepkaene
BEPHO A48 KAKIOTO M3 yeThipeX AeHCTBHA HAL ABYMA KOMILIEKC-
HuIMH uHcaaMu. [lycte

xi=a+bl, x,=c¢+dl.
Toraa

fitXy=(@+)+ G +d)i=u,
¥ +xoy=@—b)+(c—dy=(a4c)— G +d)i=u.

Touno Tak e yTbepkaeHHe NPOBEPRETCA AR BHIYHTAHHA, YMHO-
CHHA H ACacHHA.
2°. TlycTe Tenepn AaHO HEKOTOPOE PAUMOHANBHOE BEIPANKeE-
HHE OT KOMMCKCHBIX HHCEA Xy, Xy, ..., X,. Buuncaenue rakoro
BLIDAKEHNA CBOIMTCA, KAK MW3BECTHO, K NOCHeL0BATENLHOMY
BHNOAHEHHIO OLHOTO M3 uYeThipex aAeHcTBMA Han ABYMA KOMIEKC=
HEIMH YHCAAMH, NpHYeM AeHCTBHA 9TH MOTYT OBTHL 8aHYMepOBanLL.
Hanpumep, nycrs
XX xyx,
TNt a—x "

Ilas BBuMCACHMA @ AOCTATOMHO MPOM3IBECTH AeHCTBHA:

1) X\ Xg=ut), 4) H3— x3=1u,,
2) XyXy=uy, ) w4 uy=uy
3) X, 4+ xy=u; 6) wug:u,=u.

Mpeanoaomum, uTo yTeepikaenwe BepHo AJR Beex BHIpANKE-
HHHl, KOTOpblE A48 BuYMCAeHHa uX Tpebylor ne Goaee k «mefl-
creufs. TepMun «meficTeie» 3zech 03HAYaeT CaAOWeHHe AHGO
BEIYHTAHME, AM00 yMHOmenne, AnGO AeA€HHE NBYX KOMIIEKCHEX
uncea. [Mokakem, Yro Toraa yreepiienne A0MKHO OLTh BEPHO
M AaA BepameHHd, TpebGywwux k-1 «aecranily.

Helictsureasno, nocaeanee (k4 1)-e «nefcTeHe» Mbl BLINOJ-
HACM HAA HHCAAMM #; W &;, KOTOPHIE CAMH BLIYHCAAANCH MoCpea-
cTeoM He Oonee yem k enefctenils,

B pesyabrare samens uncea x, Xy, ..., X, CONMpAKeHHbIMH,

WHCAA Uy W @y 3AMCHAIOTCA CONPAMEHHBIMH #, M u4;, a Toria
W peayabTat (k- 1)-ro «aeficTsma® Han HHMH, T. €. WMCAO X,

TAKKe 3AMEHHTCA COMPMKEHHHM YHCAOM .
3anaya 23, Nlokasate, uto npu m06OM HaTYpaJbHOM 7t

(cos x 4 Isin x)" =cosnx 4 isinnx.



§ 3. 3AJJAYH HA JNOKA3ATEJALCTBO HEPABEYCTB
Mpumep 19, Jlokasate, wro npn A00oM HATYpaabhoMm n >
1 1 1 13
n+1+n:F'2+ oo g >
Pewenue OG03HauuM Aepyl0 4acThb HepaneHcTs uepes S,.

5 14
1% Sy==-3 == 5y, CAeAOBATEALHO, NPH A =2 HEPABCHCTBO
CNpaBeLIHBo.

2°, Mycte S > % npu wexoropom k. Jloxamem, 4o Toria

" S“,'}%. Hueem

1 1 1
Si=gFrteprt o tw

1 1 1 1 l
Ssm=grrtigpt - twmtmtue
Cpaphnpan Sy n Sy, umees

” 1 1
SH!_‘S*:m-[-I +2k+2-k+l’

B 1
E= 2+ DERFD)

Mpn moboM HATYpaALHOM R Npapas 4acTh MOCAGAHETO pa-

Shl_

perctsa noaownreasna. [lostomy S, > 8, Ho 8> 24

13
auaunr, U Sy, > =+ T

3anaga 24. Haittn ownlky.
Vrisepwaenue. [Npn moGom HaTypaibHOM 1 CNIPABEAINBO
HepABEHCTHO

2"~ 21 4 1.

NokasateabcTso. [lycTe HepaneHcTnO CNpanel LiBo NpH
n=~rk, rie k — uekoTopOe HaTypaabHOE HHCAO, T. e.

2' > 26+ 1. (H

JlokaskeM, 4TO TOTA3 HepaBeHCTBO CMPaBeLIHBO M [IpH # =k 41,
T. €.

> 24 1)+ L (2)
4 al



Heticrauteanno, 2% ne menvwe 2 npn aoGom natypasbhoM k.
lpuGasum « aepot uacTh wepasenctsa (1) 2%, a k npasod 2,
lMoayuum cnpasessnsoe uepaBeHcTnO

2+ 2S5 %4142,
HaN
2 'S 2k + )+ 1.

¥raepwaenue noxazawo.
3anawa 25. llpn wawux warypaabHuX A CNpABENAHDO He-
panencTo
2">2n 4+ 1?

llpumep 20. [llpn KaKNX HATYPAALMBIX A CNPABEAANLO Hee
pauencTso
2" S 7

Pewenne.

MNpu a==1 nepanenctro cnpaneasnno, Tak kak 2! > 12,
Mpn n=2 nepasenctoo wuecnpaneasnno, Tak Kax 2% =22,
MNpu n=3 wepavencrno mecnpasermso, Tak kaxk 2° < 39,
INpn n =4 wuepabencTso wecnpaseaanso, TaKk xax 20 == 42,
Ilpn 7 =235 nepavencrso cnpaseasnso, Tak Kak 25 > 5%,
Mpn n=="6 uepasencrso cnpasenranno, Tak xax 28> 62,

Mo-auanmomy, nepasencTno cnpasensnso npn p==1 npu
acfoMm n > 4. llokamem svo.
I°. Tlpu n =15 wepasenctso cnpaseanuno.
2%, Tlycrs
2" > R, (1)

rie & — HeKOTOpPOE HATYpadnnoe wucao, Goasuee 4.
okawewm, yro

2 S (k412 (2)

Mu 3naem, uto 2° > 2k + | npu & > 4 (sanaua 44). Moaroumy
ecait Mul K aesofl yacTH wepasenctea (1) npubasum 2%, a k npanott
2k 4 1, Noay4MM cnpaBeaaHBOE HEPABEHCTBO (2).

Omeem. 2" > n?, xorna n=1 wu koraa n > 4.

Mpumep 21. Hoxazats, uto

(1 + @" > 1+ na,

rie a> — 1, a0, n — narypaashoe uwucao, Goavuree 1,
Pewenne. 1° [pn n=2 uepavencrso cnpaseamso, Tak
Kak a? > 0.
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2°, Tlycth HEPABEHCTRO CNPARENIHBO NPH A==k, r1e k—Hexo-
TOpoe HATYPAAbHOE HHCAD, T. €.

(14 a)f > 14 ka. (1
MoxaxeM, ¥TO TOTAA HCPABEHCTBO M NpH A =R 4 1, 1. e
(14a)**!' > 14+ Da (2)

Neictanteasto, no ycaosnio, | 4 a > 0, nostoMmy cnpasei.inso
HepaneHcTRO

(14+a)*'s 1+ ka)(1 +a), (3)

noayuentoe n3 wepasenctsa (1) yMHoMeHHEM KDKIOH HacTH ero
Ha 1 .
lepemmuem Hepasexctso (3) Tak:

A4+at'> 1+ (k4 Da + ko2

Or6pocns B NpaBofl 4aCTH MOCACAHEr0 HEPABEHCTRA MOAOKU-
TeabHOe caaraemoe ka’, noAYdMM CNpPaselIHBOE HEPAnEHCTRO (2).
3anaua 26. Jlokasars, 4o npu moSom marypaibnom n > 1

] 1 | —
+T’;:+ +T,-Tn>]/n

Vi 2
3anawa 27. [lokasarts, 4To npH A30M HATYpaabHOM A > ]
4" (2n)!

TF T <y
Mpumep 22, Iloxazats, uto
2" '(a" + ") > (a + b)". (1)

rae a +b6>0, a+b, n—narypaashoe uicao, Goavuwee 1.
Pewenue. 1°. [pu n =2 wepapeucrso (1) npuunMaer sua

2(a* + b > (a +-b). (2)
Tak kak a % b, TO CNpPaBEAIHBO HEPaBEHCTBO
(@ — 67 > 0. (3)

Mpubasus Kk Kaxnofi wacTw wepasencrtsa (3) no (a - b, nony-
uHM HepapeHcTBo (2).
UM 10Ka3aHo, NTO npH n == 2 HepaseHcTso (1) cNpaBeLTuBO.
2°. Mycte uepasenctso (1) cnpaseanHso Mpu A= k, roe
k — HEKOTOpOE HATYpaabLHOE WYHCIO, T. €.

2'-1(a" +6") > (a + 00" )
ad



Dokaxem, uto Toraa wepasencrso (1) momkHo GuTe cnpa-
BelaHBO W npu =k <4 1, 1. e.

2% (a1 4 b*+1) > (a4 b)Yt (5)

Ymuomum obe wactm nepasenctsa (4) ma a-b. Tax kak,
no ycaomwio, a b >0, To noaywaem caenylwulee cnpasei-
AHBOE HEPABEHCTBO:

'~ (a" + M) @+ 0) > (a+ )" (6)

IIan toro urofs Q0Ka3aTh CNPaBenaMBOCTL HepasexcTRa (5),
JAOCTATOMHO NOKa3aTh, 4TO

2'(0“‘-}-—&“1‘]} 2.&-1(‘1&_{_&1){“_'_&). )
HAKW, 4TO BCE pasHo,
ak 'l pr+1 > ghh 4 ahk, (8)
Hepasenctno (8) pasnocuasno nepasenctsy
(a*—b*)(a—0b)>0. (9)

Ecan @ > b, 1o a* > b* w 8 aesolt wactn wepasencrsa (9)
HMEeM MpoM3BeAeHHE ABYX MoJoKHTeAbHWIX uncen. Ecan a < b,
10 a® < B, w B nesoll wacTw mepasenctsa (9) MMeem nponspe-
AeHue ABYX OTpHuUaTeAbuuX uncen. B ofoux cayuasx wepasei-
cteo (9) cnpasenauso.

STHM  10Ka3aHo, 4TO M3 CnpaperanBocTH Hepasexctsa (1)
NpH a=4Kk caedyet ero CNpaneiqHBOCTb NpH A=k + 1.

[Tpumep 23. lokasate, uro npu aoGom x>0 u npu
M0GOM HATYPAILHOM 1 CNPABEAIHBO uepaueucrao

e B L M L B I "_i_.|.. - J-{- 241, (D)

Pewenne. 1° a) Mpa n=1 wnepasencroo (1) npuiu-
Maer BHI
X+ L2 @
Hepapeucteo (2) suiTekaeT H3 O4eBHAHOro HepapeHcTpa
(x—1Y¥>0.
6) Ilpy n=2 wnepapencteo (1) npuuumact suj
14 >3, @)



Hepagenctso (2) cnpasenauso npu moGom x > 0; 3Hauut, OHO
CNpaBeNquBo M NpH B3aMmene x Ha X%, T. e

B> 2

[lpuGaBis & kamaofl HacTH NOCAEAHEro HEPABEHCTRA MO 1,
noayunM mnepasencteo (3).

2°. Tlpeanoaoxum, 4to wHepasenctso (1) cnpapennnso npu
n=~Fk, rae k— HEKOTOpOE KATypaabHOE YHCIO, T. &

R I R b A

Jlokamem, uro TOrna wepasencrso (1) cnpapesanso M NpH
n=~kF+2 1 C

R R e e LR LA
Samenns B nepavencTee (2) x Ha x**+%, noayuaem
Al > 2 (6)

Cnownp nousenno Hepaneuctsa (4) wu (6), noayumm uepapen-
ctoo (B).

[MoapeneM Teneps MTOr.

B nn. 1° a) u 6) mu aokasaaw, uto nepasencrso (1) cnpa-
penanso npuw a=1 n npu n=2.

B n 2° mu 00KA3aaH, NTO W3 CTIPaBEAAMBOCTH Hepased-
cisa (1) npu n=~Fk BuTekaeT ero CHPABEAIHBOCTL H NpH
n==rF<+2 Hawmn ciosamu, n. 2° paet uaM npaso nepexona
orn=k Kk n=hk+4+2.

Peayaptatit nn. 1° @) u 27 20T HaM Npaso yToepkaaTh,
4to Hepapenctso (1) cnmpaseaanso npu MoGoM HeYeTHOM 7.
Touno Tak ke pesyaptatut nn. 1% 6) u 2° naioT HaMm npaso
yTRepkaaTe, uTO HepasencTso (1) cmpasedauso npu aodoM
yeTHOM 7. B ueaom Mu MMeeM Mpapo YTBEepHAATb, YTO Hepa-
percTBo (1) cnpasexawso npn 200 0M HATYpansHoM .

Mpuwmep 24, [loxazate Teopemy:

Cpennee TeoMeTpPHYECKOE HECKOABKHX MOJOKHTEAbHLIX HHCET
ne Ooaswe MX cpemiero apudmeTwdeckoro, T. €. eCAH dp
Gy +voy B, NONOHHTEALHH, TO

"
-"fﬂlﬂ-‘“-ﬂ‘€a1+a2+u'”+a”. (1)
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Pewenne. 1° [pu o =2 nepasenctso (1) npunumaer nua

Vaa,< “'tﬂ’ 4 2}

D10 HepaReHCTBO JAErKO MOAYUHTL W3 CNPABEAAHBOTO NPH AI00BIX
ROJOKNTEAHLX @; W @y HepapeHcTsa

(Va,—Va) >o0.

Hepasencrso (2) wumeer npoctoll reoMerpHueckif  cMuca.
Ha npamolt AB orTiomus nocaenoBaTelsHo OTPeskH g; M dy.
Ha cymme MX Kak Ha amaMeTpe onuweMm OKPYKHOCTb. Toraa

#-—panayc stol okpyskuoctn, a } a,a, — noaosuna

XOPAK, NepreHInKyaApHON K Auamerpy B obuiell Touxe a; H @,
(CM. PHCYHOK), M3 4er0 M YCMATPHBACTCA CRPABSAINBOCTL ne-
pasenctsa (2).

2°, lpeanoaowuM., uTo Hepasencrso (l) cnpasepinso npw
n==n.

Nokakem, 4TO TOr1a OHO CNpPAaBEAIMBO W Npu n =2k,
JeficreuTeabsHo,

Vaa,... “zk—]/vﬂtaz yien Mg Valrl ces Oy S

{:‘;Vﬂ|ﬂg...ﬂ§+l"‘ﬂ[+| S <

ﬂ|+ﬂi+...+ﬂ.+ﬂ.+'+ ...+ﬂgk
k [
< D] =
_a1+a,+...+d*+ “ee +a;r§
= 2k *




Hepasenctro (1) nposepeno npw n=2 n, rakuM oOpasoM,
MOKEM YTBEpPKAATb, YTO OHO Cchpaseaauso npu n==4, 8, 16
M 1. A., T. e. Boo0ule NpH A =2%, rle § — HATYPad.IbHOE YHC.IO.

3°. Ilan Toro uroOm NOK23aTb CMOPABELAMBOCTL HEpaBeH-
ctea (1) npu BCAKOM HATYpPaAbHOM A, NOKAMEM, YTO M3 cnpa-
BENAMBOCTH HEPaBEHCTBA NpH n==Kk CAedyeT €ro cnpaseidn-
BOCTh npn n=~k — .

Wrak, nycte @y, @, ..., @p_y— HEKOTOPHE NOJOMHHTEAL=
nue uncaa, flyers A — wekotopoe, NOka He onpencaeHuoe,
noaoxuteastoe uncao. Torna

&
—eee— ., 1} . I
V’ala? o ﬂ‘-l;‘-é 1 4= az 4 ; -1t . .

Bubepem A tak, yrodm

aybasd o Aay A ey ag o g
k a " -1 .

T. €. NOJOKHM
& 4ag4 ... +ap_y

k—1
Mmeem
Vu,n,”. ap _(ay+ag+ ... +ap_y) {;I‘T|+ﬂ:+...+ﬂk_|
=1 k=1 '

WAH

k-1

f—— My Ry . e
Vaga, ... 6y <——15— L,

[ycte Teneps m — nponapoabkoe HaTypaabhoe wucao. Ecaw
m=2% TO coraacho 2° 1A% HEro HEpPaBEHCTBO CNPABEAIMBO.
Ecan we m<=2%, 10 nallaem taxoe §, utofw m Ouao Menswe 27,
W TOria Ha ocHORAHMM 27 u 37 yTBEpWIaeM, HTO HEepPABEHCTBO
BCpPHO AN A =M.

§ 4. NOKA3BATEALCTBO HEKOTOPLIX TEOPEM
3JEMEHTAPHON AJITEBPBI
METOJOM MATEMATHYECKOH HHAYKLWH

Teopexa l. Ksadpam Mmnozowiena pasen cyMMme Kgao-
PAMOB BCEX €20 HALHOB, CAONEHHON €0 BCEBOIMOMCHUMU
ux VOBOEHHBMMU RONQPHHME npoussedenyuamu, m. e.

(8, + a3+ --. +aP=al+a}+ ... +al+
+ 2(a,8; - ay83+ ... +a,_8,). (1)
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1°. Ilan n==2 d¢opuysa (1) momer GuTb nOKA3aHA Heno-
CPeACTBeHHLIM YMHOMKEHHEM.
2°. Ionyctuu, uto ¢opmyaa (1) pepna 418 n=4Fk — 1, 1. e.

(@, +a,+ ... +a,_ F=0al+al4+ ... + ai_,+2S,
roe S — CyMMa BCEBOIMOKHBIX MONAPHLIX MPOH3BEAEHHH, COCTa-
DACHHBIX H3 @y, @ ..., G4_y. IOKaweMm, 410
(@4 a4+ .oc +ay_ 1+ a,)l=

=a}+al+ ... +ai_l+ai+231_
rie §; — cyMMa BCEBOIMOKHBIX MONAPHBIX NMPOM3BEAeHHA, COCTA-
BAGHHNIX H3 @y, Qg oouy Gy q @y, T. €
S|=S+(ﬂ| +a,+ s +a'_|]ﬂ..
JleficteuTeasno,
@+ . tap o f=a,+ ... +a,_.)+a,)'=
=@+ ... +a,_P+2(a,+ ... +4a, )a,+al=
=ﬂf + . + ai_l+25+2(a|-|- - +G._1)ﬂk+ aia
=al+al+ ... +a} + 2§,
Teopema 2. n-N waen apucmemuyecxod npozpeccuu
Modcem Oums suuucen no gopuy.ae
ag,=a,+din—1), (1)
20¢ a, — nepsnll waen, d — pasnocms npozpeccud.
I°. Ilna n==1 dopuyaa (1) sepua.
2%, Mpeanoaoxus, uto dopmyaa (1) sepua 118 n==~k, T. e.
ay=a,+dk—1)
Torna
Apy=ay+d=a,+dk— 1)+ d=a,+ dk,
T. e, opmyna (1) okaswsaercs cnpasenausodl M aaa n =& + 1.
Teopema 3. n-0 waen 2eomempuneckold npoz2peccut
Moxncem Oums soqucaen no gopuyie ;
a,=a,q"!, ' (n
20e a) — nepesill 4aeH. g — IHGMEHAMENd NPO2PECCUL.
1°. Ian n=1 ¢opmyaa (1) sepua.
2°, Ilycrs
a, = a,g*-\.
Toraa \
App == ay7 -

a8



Teopema 4. Yucaro nepecmanosox u3 m 9AeMeHMOS
Moxcem Gwme BuUUCAEHO no dopuyae

Py=mn! )
1°. Tpewmnae Bcero aaMmeTuM, 41O Py=1 u, takum obpaaom,
npu m=1 ¢opmyaa (1) eepua.
2°, NMycte Py=~k1. Ilokaxem, uto

Pea=(k+DNL

M3 nannux k<41 saementos a4y, @y ..., @y Gp,y BO3ILMEM
TOABKO NEpPBHE R W COCTABUM W3 HHX BCEBO3MOKHLIE nepecra-
nosku. TMo ycaoBwio, Takwx nepectanopok Oyner kL

B xamaoft M3 3TUX NEPECTAHOBOK MOCTABMM 9AEMEHT &y 4y
NocAeL0BATEALIO Neped 1-M 31eMeHTOM, nepen 2-M, ..., Nepes
k-M, nocae k-ro. JTHM nyTeM Mul M3 OAHOW NepecTaHoBkH u3 k
9ACMEHTOB NoayunM k- | nepectaHoBok #3 & -+ 1 91eMCHTOB.

Beero nmeem
Rl 1D)=(k4 1)

nepectanoBox n3 R -1 saemexTos.

Heo0Xx01nM0 BBIACHHTS:

1) wer an cpean stux (R~ 1)! nepectanosok OBYX O0H-
HAKOBBIX;

2) Bce AW NepecTaHoBKi M3 K - | 91eMEHTOB HAMU NOAYUEH!.

1) Nonycram, uro cpean (k--1)! nepectanopok HMEIOTCS
ase onnnakossie. Hazosem ux p; u p,. [lycte B nepectranoske py
9JEMEHT @ j 4y SAHHMAET §-e MecTo, cuutan caesa. Toraa u B p,
SACMEHT @, ,, 33HUMACT §-€ MECTO, CUMTAA CAesd,

Vaaaum u3 p; W p, 3eMEHT @, .. [loayunm ase oamua-
KOBHE MepecTaHOBKH W3 R 9JAEMEHTOB! Py H Py

BuXOAHT, 4TO AJR MOAYHEHWA Py W p, B OLHY H TY Ke
NepecTaHOBKY W3 3JEMEHTOR 4y, &y ..., 4, ABA pasa
a OO0HO M TO Me MeCTO Oua NOCTaBAeH INEMEHT dp .y
3T0 NPOTHBOPEHHT Npasuay, NO KOTOPOMY NOCTPOEHl mepe-
CTAHOBKH.

2) JlonycTiM, 4TO HexOTOpas mepectanoska p w3 k|
9eMeHTOB HaMu He noayuena. [1ycTe B p 9aeMeHT ap ., B8aHH-
M2eT S-€ MEecTO cAesd. YA2auM M3 P 9JeMeHT ay,q. Tloayunm

MepecTaHOBKY p W3 MePBWX R 3/1eMeHTOB. 3HA4HT, AAA noay-

YeHHa p AOCTaTOYHO GHJI0 B3ATH MEPECTAHOBKY p W MOCTABHTL
B Hee SIEMEHT @g,; TaK, uyToOW OH 3aHAl S-e MECTO chema.

Mu He MOTIM He B3aTh MEPECTaHOBKY p, Tak kak Gpaam
BCEBO3MOMHLE MNEPECTAHOBKH M3 MEPBHIX R 9JeMeHTOB.

3%



Mpbl e MOrAM He MOCTABHTL AEMEHT @,,, N3 YKA3AHHOE MecTo,
TAK KaK CTaBHAM ero ¥ nepsuiM. ¥ BTOPBLIM, ..., H (R4 1)-M
caena

Mrak, cocmasaennbe HAMU NePeCMAanOBKIL BCe PasauvHm
{4 8cAkaa nepecmanoska uid R-1 ssemenmos Ha.uu
noayyesa.

Ma ckaszaumoro BuTexaer, 4to

P’+[={k + l:'l-

Teopema 5. YHucao pasvewenud us m saesmennon
no n modcem Gumb ewduc.1eHo no @opuyae

Am=mm—=1) ... (m—un-+1) il

17, Tpexae sBcero zaMeTns, 410 J-’l,'H = W, TAKHM 00Pa3oM,
$opmyda (1) sepna npu n=1.
2°, [peanoaownm, wro

An=mm—1)...(m—k+ 1),

rae k < m. llokaxem, uro
4"1:1-"
Ilag noayuenun scex pasmeuteninfl U3 m s.J3emMenton no & + |
BMEMCHTY J0CTATOMHO B3ATL BCC PA3MCILEHHA H3 m SJeMenTon
No k& W K KaKIOMY M3 HHX (PHNHCATD B KOHUE KaKabiH
H3 OCTABWMXCA m — R 3saementos. Herpyawo yGeauthcs, uro
coCTapAeHHbe  Takns  o6pazom  pasMewiends W3 M saeMenTOon
no R+ | 8ce pazruynst W, KPoOME TOTO, 8CAKOE PAIMEULeH U
u3 m sremenmos no k-1 codepicumca cpedu no.ryuennsix.
Buxoaur, uyto

=mim—1) ... (m— k).

k1
A ' '=An(m—R)y=m(m—1) ... (m — k).
Teopema 6. Yucao covemanud uia m saemenmos no n
Moxcem Ovimb 8wyucAeHo no dopuyae

" m—1)... —n-1
L. m( 11_2 "t-mn + 1) . ()

I°. Mpexae Bcero samerny, 4t0 Chy==m U, TaKuM obpa-
soM. npu n=1 dopmyaa (1) sepna.
2°. Honyctim, uto
_mm—1)...(m—k+1)
Co= L-2... % :




Iokamwem, 4TO
ctH = mim—1y ... (m—k4+Dim—Fk)
ICESE 5
Jlan noayuemua ncex couetanuit 3 m IaemenTos no k + |
pLnMILeM BCe COYETAHHA 13 m  3JeMenTos No kR nK Kamaomy
H3 WHX 8 Kauectse (& 4 1)-ro saementa MPHCOCAMHUM Kamauh
Ha m — k OCTaBIIHXCA 3ICMEHTOB.
slcwo, uTO TakuM NyTem OyayT noayuensl Bce codveTanma
H3 m saacMentos no k41, Ho Kakaoe HI HHX NOJAYUHTCH
k+ | pas
JleHcTRNUTENbHO, CONETANNG &, Gy +ove @y B,y NOAYUHTCH,
KOF1d K COMCTANMIO @5 @4. +.., @ @p,y MPHCORLHHUTER 3.8«
MEIT @, KOTAA K COMETAHWIO @), @y ..., Gy @y OPHCOSNN-
HITCA SJCMCHT az M T. 4., KOraa, HAKOHEW, K COYETAHMIO .
@y .v.y @, NPUCOCAMINTCA 9AeMEHT G,y Taxnm oGpasom,
ket _ b o m=k _ mim—=1) ... (m—Fk)
Cn' =Cn k+1 2. kk+D °
Teopema 7. Kaxkosw 6w Hu Gwau wucra a u b o«
wawono Gn HU GWAO HAQMYPAALKOE HUCAO R, HMEEM MECMO
gopauyvaa
(@ +0)'=a"+Cha" b4 ... 4 Coa" 0" + ...
e FOFa" L Y
(popuysa Guuoma Huwrtomna).
1" Mpn n==1 wumeem a+ b=~ +a u, Tacum ofpasom,
nan sroro cayvan opmyaa (1) sepwa.
2°, Mycts
(a4 hmt=a"+Cla" b4 Cia" '+ ... +0"
Torna
B+l
@+ =w@+n(a+n=
=(a*"+Cha* %+ ... +tNa+b=
E+1 1 ] 1 2 k-
=a""' +(1 4+ C)a"b +(Ca+Ch)a" "0’ 4 ...
+(Ci+Cit e L 4t
Mmes o suay. sto Ci+ Ci''=Ci}tl. noayuaem
k+1 k41 1 k=1
{H-i—b]* '+C1|ab+C“;a b2+...
kel

. ekttt e L. Y




NMOCJECJOBHE
0. A. Tacmes

Huayxupn (gat. Inductio — naseaenne) — nepexea oT  4acTHoro
K ofuemy; acaykuua (aar. deductio — eunon) — nepexon or oGiuero
Kk uactiony. Bcem wapecrwa poas mpoucccos oSoSuiennn PRIyALTATOR
OTACALHB X HAGAOACHHH 1 OUMTOR (T. & HHAYKWIK) AAA SMOHPHYE-
CKifX, KCNCPHMENTAALHMX Hayk. Maremaruka me WINABHA CHHTAJACD
KAACCHUCCKHM 06PA3LOM OCYWECTBACHHA WHETO ASAYKTHBHLX METO108,
MOCKOALKY ABHO WAN HCABHO BCEria NOAPA3IYMCBAAOCH, WTO BCE MaTe-
MATHYCCKHE NPELIOMEHHA (KPOME NPHHATHX 33 HCXOAHBIE — AKCHOM)
AOKA3LBAWTCA, a4 KOHKPETHBIC NPUMCHEHUA ITUX MPALIOHCHI
BHBOAATCA W3 J0KA3ATEABCTD, NPUrOANNWX AAR obuwMx cayvaen
(reaywwia),

0 BOT MW uuraes: «Hiuaykmia mMUpoxo npuMeHserca B MareMa-
THKS, HO MPIMEHATE €€ Hal0 yMeaos (cTp. Hactoamzi  KHuru);
€... KK NOALIOBATLCA B MATEMATHKE WHAYKUMeH, uTobm noAywarh
TO.bKO BEPHBLIE BuBOAW?* *) (cTp. 6). YTo We Bee 910, coBeTBEHID, 31 -
unt? He cacayer an nownMate 1e40 Tak, 4TO CPEIM MATEMATHYECKIX
METOOD CCTh «10CTOBEPHKEe, ACHCTRYIONIHE, TAK CKA3aTh, BEIDTHAINO
(ACAYKTUBHLIC), W <lle BNOAIC HAASKILICH, 13W0UWE MOTYAC, OCOBENID
B HeyMeAMX PYKax (Kak BHPaKaCTCA aBrop, «npu AErkKOMBICACHHOM
oTomsiine), oceuxy (mayskruosusie)? Ecan 6W sto Gulao aeicersi-
TEALHO TaK, TO P18 &2 UCKATH KPITCPIH HATSKHOCTH TAKHX €HELYKTIN-
nuixe» meronon? Kak sepuyre ceG2 ysepeunocTs 8 Henpeaowkioln oba-
3ATEALHOCTH MATEMATHYECKNX BwBOA0B? an atro Geanaiesuan sates,
W OCTOBEPHOCT L MATEMATHYSCKHX 3AKA0USHIE — TOil W)e npuponul, yro
I OULITHHE OGOBUISHHA SKCNCPHMEHTAALHLIX HAYK, tak uto mwofoii
Jokasanneii Gaxt wensoxo Guao 6w ene =nposcpurss (noAoBHO ToMY
KK WKOALILKAM 93CTO PEKOMENAYETCA «NPOBEPATL® MPABHABHOCTD
BEUIOANEHIA  apudMeTHIeckiX  AelicTonit aw pewcuns ypasnenuil no
ofuuch popuyae)?

") Taworo poaa TPaKTOBKA «HHAYKUMI B MATEMATHKE® CTAJA MONTH
TPAUILHOHNOH 14 WKOABHWX Y4eOHHKOB — BILIOTh 10 CaMBIX HOBRIX
(e, uanpiep, §§ 62—63 yueduuxa aarebpu E. C. Kouerkopa
nE C Kowerkogoii).
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B neficTBurteasHOCTd  A2ao  obcront mHe Tak, MHAykumum
1. & enasegennes (Ha MBCAb. WA A0radky. HA rHMOTE3y) wrpaeT
WMaTeMaTtHke, Geaycaonso, ouens GOALUWIYIO, HO 9HCTO BB PH-
CTHYECKY 0 POAb OHA NOIBOAAET AOTFAAMBATHCA O TOM, KAKiM,
noscell BHMAHMOCTH, 101K HO OMTL pelenve. ¥ cTanas au-
BAWTCA e MAaTeMaTHYECKHE MOPENAOKEHHH TOALKO
neaykTusno Hu olui maremaruueckil peayasTar ne Mower npe-
TCHAOBATL HA AOCTOBEPHOCTb, HCTHHHOCTb, KOAb CKOPO OH He BHBEAEH
H3 UCXOAHLX NOCHAOK.

Hy, a kak e emeroa matemariuueckoll mugyxunns? [leao sce B oM,
4TO «MATCMaTHUECKAR MHAyKIMA® €CTh AEAYKTHBHMH MeTon
B camom aeae, pasGepeMca ACTanbHee B CTPYKTYpPe MaTEeMaTHUECKMX
J-umaunmqenuﬁ. BMIARAAILME KAK «NEPEXO] OT HacTHOrO K 06-
wesmys, Jlerko y6eanTsen, 410 12K HAILBACMAR MATEMATHYECKARN HHYK-
1MA HA CAMOM JCAE BOBCE HEe eCTh WU AY KILNH — 870 HHCTO ACAYK-
upnwii Meton paccymaenus! [lokasareabcTno, NPOBO/HMOC BTHM METO-
JIOM, COCTOMT M3 ABYX wactei: 1) Tak wasmpaemnifi G a3 c— poKasa-
TeasCTEO (ACAYKTHBHOE!) HCKOMOTO NpeajIoxennn AR oanoro (uan
HECKOALKMX) HATYPAALROrO WHcAa (Manpumep, aan O nan 1; 87e 10, 970
wa c1p. 11 umenyerca «Teopemok ) 2) uuaykunonuu i mar
(«Tcopema 23), coctoaued B AOKEIATEALCTRE (ONATL-TAKH ACAYKTHEHOM)
oGuiero YTBCPAACHMA: AAA BCEX A BEPHO, YTO M3 TOrO, YTO HCKOMOE
yInepiieHiie CNPaBeAAMBEO AR M, BHTEKAET, 9T0 OHO CNPaBEAAMBO M
248 n= 1 «lpuiunn wmaremarwueckoil unaykudins (c1p. 10) — Touno
opsyaupyemoe npeatowenne (HHTYHTHBHARA YOCAMTEALIOCTD KOTOPOrO
NPHIHACTCH MHOTHME MATEMATHKAMH Kak HEOCNOPHMAd, NPH aKCHOMa-
THyeCcKOM e mnoctpocHun apudmeruxkn oH QUIypHpPYeT B KauecTse
AKCHOMB), NOIBOARIONICE HIBACYL M3 OGazuca 1 HHAYKUHOWIOIO WIAra
YHETO ACAYKTHEHOE AOKA3ATEABCTBO PACCMATPIBACMOrO NPEAAONKENH:
AMA Beex HaTypaAphbix sucea n. Takum 06pasoM, HHKAKHX ¢HE YWTCH-
HBX B NOCHAKAX» CAYYACH, Ha KOTOpLE 3aTeM (eno HIIJI.)'HL[HH:{ Hago
b0 On CLIE «PACAPOCTPAHATLY 3AKMONCHHE, HE OCTAETCH — TCOPeMa
HMEHHO AOKA3IWBAETCH QM BCEX HATYPAJBHBIX uncen: H3 Gaduca,
JAOKASAHHOro, CKaMeM, Aad wucaa 0, Mu noJywaeM, N0 HHAYKUHOHHOM
Wwary, MOKA3aTeALCTBO AAA aucaa 1, satem Takum e obpazom aam 2,
SaTEM A48 3 ... —H TaK yTBEPKACHHE TcopeMn MOKeT ObTh obocHo-
BaHO AAR MoBOro HATypaabHoro wwcaa *).

Muaue ropops, HasBanue «MaTEMATHYCCKAR HHAYKUHA» ofycaoBACHO
1eM, 9TO STOT METOA MPOCTO ACCOUNHPYETCH B HANIEM COIHAHHN
€ TPAAMLMOHBIMH €HHAYKTHEHBLIMH3 YMO3AKAOHeHWAMH (Beib Gasnc
AcHCTBHTEALHO JAOKA3MBACTCA TOABKO JUIR WACTHOrO Cayuasn); MHAYK-
uHOHHKIL [ar, B OTAWYME OT OCHOBAHHWIX HA ONBITE KPHTEPHER NMpaBaO-
PONOGHOCTH WIMYKTHEHHY yMo3akmouenufi B ecTecTBEHHMX (M ofue-
CTBEHHBIX) HAYKaX, ecTh 00 LI € e YTBEPKAeHIe, He HY W JaloluleecH
fiH B KAKONH wacTHOofd NOCHWAKE H JOKa3HBAEMOE NO CTPOTHM
KAHOHAM JCAYKTHBHHX paccysaenuil. [NoToMy-TO W HA3BIBAIOT MaTeMa-
THUECKYI0 €HHAYKILNO® <00AHOM», MAM sCoBepmennoit, 410 oHa
(B NPOTHBONOJOWHOCTE OOHuHON, cHecOBEpICHHON» HHAYKUHH, He
ofiecneynBaomeii HaM NOAHOTO 3K a HHA) eCTh ASAYKTHBHKI (ecTO-
NPOUEHTHO HAaleXHHIi») MeTo) AOKa3aTenbCIBa.

*) O BCTawmWMx B coA3d C Takoro pofa OGOCHOBAHHEM METOAA
npofaeMax CM. YKa3aunyio HiEe AHTEpaTypy.
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Mrak, B xavecTBpe METONA AOKA3ATEALCTBA HHIY K-
LUHA BMATEMATHKE HE NPUMeHAETCA *), uTO, pasymeercH,
HHKAK He WCKAKYACT WINPOKOrO0 NPHMEHeHHs B Hell AeAYKTHBHOrMO Me-
TOAA «MATEMATIYECKOH MHAYKLHN»,

YCAOBMBIINCL OTHWHE B TAKOM NOHHMMAHHH TEPMHHA, MbLI MOMEM,
KOHeuno, mo3poauth cefe tenepr W BOAbHWE nepedpasuposkn BpoLe
SHIAYKUHH B reoMeTpun=**) uan eupaykunn B Matematukes. Ho npu
5TOM BCEr1a Hal10 MOMHHTb, 4TO NEPBOE BHIPAXCHHE, CTPOrO roBops,
HMCET COBCCM HE TOT CMHICA, 4TO rposoaakoe (Ho 'mtluoc:!c BLIPA-=
wenue «ynotpebaenne ACAVKTHBHOIO METOla MateMaTHYeCKOH HHAYK-
UMK AR AOKA3ATEALCTBA TEOPeM rCOMCTPHYCCKOrO colepwanuf» (Xots,
Ans obacruenns pewir, i ynoTpeGaneTCA KAk €ro CHHOMHMM), @ BTOpOE —
OTHIOAL HE TO Xe CaMoe (BONPEKH YHCTO FPAMMATHYCCKHM NPI3HAKANM),
HT0 «MATEMATHUCCKAR MHAYKUMA»; MOCACAHMA TepMitd caelyeT BOCMpPH-
HUMATh UCAHKOM, 3 BOBCE HC B CMBICAE «HHAYKUHA B MatcMaTHKes,

Meroa matematueckoil uuaykunn (e toil dopue, 8 Kakoil on pac-
CMETPpHBACTCA B 3100l KHIKKE) ECTh METO1 A0Ka3aTeAbCTRa apu g M e-
THYMECKIX TCOP: M, TOUHCE, TCOpeM, Bupaaloumnx obume cpolcTra
wartvpasbusix uncea (0, 1, 2, ...; wuoraa, kak s srolt Kmure, Haty-
Paablimii PR YCAABANBAKTCA HAUNKATE € €IMHMUL, w10 alcomoTHo Ne
npuuuHAnaaLno). M aan aprdMeTHEN HATYPAABHWE 4HCEA BTOT MeTol,
B M3pecTHOM (10CTATOYHO PAIYMHOM M CHALHOM) CMBICae, ABAACTCA
YHUBEPCaAbHMY (2 9aCTO # CAMHCTHEHHBIM) OpyaAHEM JOKa3a-
TeALCTH.

Yrolin 370 nocaeiiee YIBEPRACHNE HE NOKAIAAOCH HHTATEMNO COI1IN-
KOM CHALHEM, 01 I0AXKEH TBEPAO YACHNTEL cefe,4T0 NPH aKCHOMATINCCKOM
(ACAYKTHEHOM) NOCTPOCHIN APHPMETHKH BCE €¢ 31aHHE ONPACTCH iia
onpeiedcins  oncpawnil HaA HATYPAALHHMH WHCAAMH NO MAaTEM a-
Tuveckol nuAyKunn (Hanpusep, npit ONPEACACHIA CAOMEHHA
Npeaac Bcero onpeleasercs, — B KauecTse Gazuca HHAYKINL, — 4TO Ana-
yuT apuGaniTb CAMNMLY AW HYAL; 3aTEM — HHAYKUHONHLI Wwar onpeac-
ACHIA — ONpCACACHEE npl:ﬁlﬂlehlli I'IFUHSBO."I.hHOI'U IlﬂT)‘pﬂﬂbHﬂTO T HE-
A3 CBOAMTCA K onpeaeachiio npulasachna npeauwecTsyowero yncaa) 1
BHIOAHE NOHATHO NOTOMY, 4TO sA06upaThcas A0 ofmux ceoiicTs HaTypaab-
HLIX UHCEA, CBA3ANHBIX, CKAMEM, C OMEPALHAMHE CAOKCHHA HAN YMHOMKC-
HHR, 1AM UPHXOANTCA (ecAan VA MB XOTHM OG0CHOBHBATE HX AKCHOMA-
THUECKI) no Toll e eaecTuuue» (Ha wwknell ecTynenns kotopolt maxo-
JAWTCA COOTBETCTRYIOUIEE CRONCTEO AR HAWMEHBLILErO HATYPAALHOTO
uucAa), N0 KOTOPOH MB «COBEPIIAEM BOCXOMACHHE®» K HHTEPECYIOWCMY
nac obwemy nouAtno; rpy6o roBopa, HHAYE MPOCTO HE BIHO, KAK 3a
HYKHOE HAM 0Ka3aTeABCTBO «YXBaTHTwCA»! M tak ofcrout aedao
¢ nokazareancteoM aoBoro obuwero apudmernueckoro yreepmaecwnal M

*) Mul yme ynoMmmaiM BCKOAb3k O upespwlyaiino naorotsophoi
poan «ofuunoil» (enenoanoiis) MHAYKUMH B (GOPMIUPOBAHHII MATEMATH-
gecknX AOraji0K, BEIYHMX 3aTéM H K OTKPH THH M HOBHX thakTon;
noapofnee 06 310M 1 O cBA3M <OOBYHOII» HHAYKUMH C METOAOM MaTe-
maTiucckoil nuaykw cu. 8 knure [l IModia, Matematka n npasjo-
noaobnuie paccymaenus, M., HJI, 1957, 1. 1 (ocoGenno raasa 7).

**) Hilmenno Tak, HanNpHMEp, Ha3lBaHa JJAd KPaTKOCTH KHNMKA
J. M. TFToaosuunoit w U. M. Araowma (cllonyaspusie aexkuun no
MateMaTHie», B 21), 3aAyMannas asTopaMn B KauecTBE €CTeCTHEH-
Horo npoloasenna kmuxkn M. C. Comuckoro.
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€CAH 3TO HE BHAHO M3 IIKOABKOrO Kypca apudMotdki u aaredpu. 710
AL NOTOMY, 4TO OH (COBEPINEHHO PEIOHHO) ONHPAETCA HE CTO.ULKO
HA AKCHOMATHICCKMA METOA, CKOABKO HA ONMT H HHTYHIMIO *), B konue
KONIOB CAMBIA DPMAMPYMBIE 1 KPUTHYECKH HACTDOSHHBIN wnTaTedb
14CTO AOBOALCTBYCTCA 3HanUeM TOro, 4T, CHAMEM, JUCTPHOYTHBHOCTL
YMHOMCHIA OTHOCHTEABHO CAOKEHHA M O X H O A0KA3aTh, U YiKC HE Tpe-
Gyer camoro toxazateasctsa. (Ho rakas, nycis snoane ofocnonan-
Hafl, YBCPCHHOCTL TaK KE OTAMMAETCA OT NMOAMINNOrO /IOKAIATEALCTEA,
KdK, CKamesm, raseTHan MHGOPMaWa OT NOAAMHHOIO 3NANNA OMCHWANA,
NPHYEM 5TA aHAAOTHA NPOCTHPACTCR BecbMa Aaaeko.) [lostoMy-to se-
101 MATEMATHIECKON MUAYKIKIE Il AOABARCTCH B WKOALIOM KYpPCe MaTe-
MATHKIE rOPA3L0 MOIKE HHTYHTHEHO NPOIPATHLIX W JACTKO NOCTHrAEMbIX
cooficts apiuduetnseckux Acltersnil, nanpusep, n cundin ¢ dopmyaoi
Ginoma HewoTona, koropas ywe oTHioIb He TdKona, 4TOGK cnpapeLamn-
BOCTh e¢ «fpocasach B raasas,

B Toil Mepe, B kakoil apyrue pasiean MateMaTik ONNPalTed Ha
apuMETHUSCKYI0 OCHOBY, OHI HYKAAOTCH B MCTOAC MATEMATHYCCKOI
muykwins. [otpe6uocts 97a Gusaer asosxoro poaa. [pemae scero
MUOMIE Pa3ACAW MATCMATHKH NPOCTO crpoitcs na Gaae epudmeTikn
HATYPAIBHLIX YHCEA (CKAMEM, TEOPHA PIUMOHAALILIX WICEA NPHBOAA-
umas B CrOW O4epedb K TCOPHN JCHCTOMTEALHLIX uiced), ApYrie we
MOrYT OMIb HHTCPNPETHPOBAH B B APHdUeTHICCKIX TEPMUHAX
(nanpunep, awoboil dakT eskanao0s0id reoMeTpi MOKHO BUPAINTL Ha
“KOOPAMHATHOM AIWKE» ACKCTOHTEABNLX witcea). B sTux cayuasx yreep-
WAL, NPEANOAOKHM, TFCOMCTPUMECKOT™O COACPMKANNA MOTYT OHIb
AOKA3ANE uMenno aan Takoil apudmctuucckoll intepnpetauun ¢ noso-
b0 MaTeMatiueckoi wHAykunn. MokHO cKa3ath, 1TO recoMeTpUYCCKan
uan Kakan-anbo nuan ecneundmkas nolobuMx nperomennii ne Goace
CYUIECTBEHHA LA CAMOr0 A0KA3ATCABCTBA, WEM, HAnNpuMep, npupoaa
paccMaTpHBAEMHX O6BEKTOB B 3agaue O CAOKEHHI TPex Ol‘jl‘rlml!
C NATLIO OFYPUAMK WAW TPEX NAPOXOA0E C nNATBIO napoxojami. (I1pu-
MEPH TAKOrO POA3 YHTATCAL CMOKET cam mallTn © knwre.)

Ho €wpaer 1ak, w10 Gasnc MHAYKUHN JOKAILIBACTCH CYUICCTBCHHO
neapryieTnuecknnn Meroramu **). M v stom cayuae, ofHAKO, HHAYK-
UHOKHBI War (12%e eCal OH ONHPAETCA Ha reoMeTPHYECKHE HAH KaKHe-
unbyis aApyrne akcrosmm) npeactesaset coloil nexoropoe oGuiee
YTBeDPKACHNE O HATYPAALHHWX UHCAAX, NOCKOALKY B HeM
IIeT peib 0 BHNOAHEHNH HEKOTOporo cmoiicTRa And MwGOro HATYpaab-
HOro uncaa n **%),

Ilrag, MaTewaTHuCCKa® WHAYKUMR N0 HATYPAALHLIM UHCIAM ECTh
METO] 10KA3ATEALCTBA TCOPEM, apuMETHYECKNX «no dopMer, 110, BHTh

*) B 1ex me cayuasx, KOrAa B WKOALHOM KYPCE NOKAIKBAITCA
Kakne-1u6o ofuwue CBOHCTBA HATYPa’bHHX YHCEN, TO AOKAIATCALCTRO,
CCAH M HE NMPOBOAMTCA NO HHAYKWMM, TO Anuwib GAaroaaps ToMy, 410
B KAUECTBC NOCWAOK (43CTO HEABHMWX) HCNOJAL3YIOTCA NPEAIOMKEHHN,
MR CTPOTOro OGOCHOBAHMA KOTOPBIX WHAYKUMA BCe We HeoBXoauMma
(n010640 Tomy Kak ynotpeGaeuue nocTyaaTa 0 napaiicablibix B eBKAN-
ACBOIT FCOMETPMH MOMHO «3aMacKMPOBATH, NOALIYACE BMECTO HEro
KaKuM-Hulyab H3 ero caemctemii),

**1) M., Hanpusep, yae ynosunasmywoca kunxky JIL M. Tono-
BHHOM 1 H. M. firaoma <Huaykuua B reomeTpiis.
*#*%) To ec1b cam nepexoa <ot n k n+1» Joka3wiBaetcs 414 aboro .
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MOMET, FEOMETPHYCCKHE HAN KAKNX-HHBYIb APYTHX (CKamew, Mexanuye-
cmn% €N0 COACPHAHNID,

TMETHM elile, 4T0 METOA OkalasmwuflcA CTOAb NAOAOTBOPHHM AAA
npoBejietinA A0Ka3aTeAbCTB, CABAYWOUIMX MNPOUECCY MOCTPOEHHA HATY-
paasioro paza 0, 1, 2, ..., moker OGuis ofofien u Ha mpoueccw
cosepiucHio apyroro suia Hanpusiep, s ucuucaennax smatematnueckoh
JOFHKN, ONCPHPYIOUIHE € (OpMYAami (¢BHCKaILIBAHHAMNR), MOCTPOCH-
HBMH 13 e3neMenTapiux fopuyas (e3AeMEHTAPHBX BHCKa3bBalniia)
nuaa A, B, € ..., ¢ nomounsi, gonyctus, anakos & («u2), V («inans), O
(secA ..., 70 ...3) W | (eues), obue ceoitcTaa popMya AoKAALI-
DalOTCA NY1CM TaKk HadbBaeModl MHAYKUMK NO NOCTPOEHWID
hopMyaw: AoKasuBaeTcd, 410 1) HCKOMBM ceofcTooM ofaanact
nofan saemcutapnas gopuyaa (6asuc), m 2) u3 Toro, uTo 8THM chofi-
ctnos obaanatot dopuyas X n ¥, caeayer, uto Mm ofiaapaior ¢op-
Myas (X & ¥) (X V Y) (X2 Y) n7] X (nnaykunonnsl war): us storo
AéjaeTcA BWDOL O COPABCAANDOCTH AOKAILIBACMOro Npeisowenns Jiad
neex OpMya ykasamnoro Bpja. Asasorns ¢ pacematpupaemod s ona-
croanieil KiMre MaTematHyeckod mHAyKuUMel HAcTOALKO Npo3pauna, 110
GpocaeTca B rAa3a W HCNOArOTOBACHNOMY uNTATEdl0.

Boofime, awobas satemaTHqeckas (HAM JOTHYECKAR) KOHCTPYKUNA,
COCTOALLAN B NEPCAOAe OT OAHOIO HAH HECKOABKHX HCXOANBIX 00BEKTOD
K HOBEIM OB6DLEKTAM ¢ MOMOLILI0 OAHON HAN HECKOABKHX onepaumit nepe-
XOMa, MOMET CAYXNTb OCHOBOHA COOTBETCTBYIOUIErO e€luAYKTHBIOrO®
(ABARIOUICIOCA, KAK MM YWe BUACAN, HHCTO ACAYKTHBHLIM) MeTOAa
onpeaeacnua n aokasatreabctea. (OTHOCHTEABHO NOAMMIEHHAR POAbL
MeTOAa MATEMATHYCCKON MIAYKIMN B MATEMATHYECKOM aHaMl3e, KCTaTH,
06 LACHACTCA HMEHNO TeM 06CTORTEALCTBOM, YTO AclicTBHTEABNNE YUCAA,
N OTANMHE OT HATYPAABLHBX, HE ABAAKTCA NPOAYKTOM Takol
pa3apepiuBanmieficn 9eTKO oYCpuCHHON KOHCTPYKUNM, TAK 4TO Pasiiy-
HOTO POAA «HHAYKLMH NO AeficTEMTEALHWM 4nCaaMm» janeko He oGaa-
nawT Toil YHMBCPCAALHOCTLID, KAK METOQ MaTeMaTHuecKoH WHAYKWIH
B apndmMeTike i ero Moandukauun B MaTemativeckoil Joruke.)

llas paspewenns Tex ponpocoB o6 ue soruteckoro M o6 ue-
MATECMATHYECKOTO XapaKkTepa, KOTOpWE Moran O BO3HHKHYTbL Te-
neps y uMIaTeAs, OTCWAaeM ero K cmeuwaisholl antepatype *). 3a-
1auy e NCPEOHAYAABHOTO OIHAKOMACHHA C KOHKPETH W M1 NpHMe-
NeHHAMN METoaa Matematudeckoil WHAYKUMR B sAeMenTapHoll matema-
THKE MOWET ¢ YCNexoM BHNOAHMTL 3Ta KHHKEA.

*) Cu., uanfuuep. Jl. Tenwgnn, O wmarcmartuueckofl NHAYKIMH,
M., Puamarrus, 1962, H. B. A Ipuou,n;. Teoperuyeckan apudMerna,
M., ¥Yunearna, 1939, § 13, 14, 17, 19; C. K. Kannwu, Dsenenne
B marematuky, M., HJI, 1957, § 7, 13, 21, 3B n ap,; «Matematnveckan
HEAYKLHA® — Puaocodckan suunkaoneans, M., 1 (t. 3).



YKA3AHHA H PEIUEHHA *#)

1. Tunotesa:

Uy=3n—2,
% Ilaa n=1 runoreaa sepua.
2% Myctw
up =3k —2.
Torna

LY -H§+3-3k—'2+3-3(k+l}—-2-

2, Munoteaa
Sp=2_1.

1°. Jlaa n==1 runoreaa sepua.
2° Mycts

Sy=2t_1,
Torna
Sper= Sy 2t Ml

[Moxuo takwe cpasy olpasonpats pasnocts 25, — S, W noxaaate,
4To OHAa paBHa 27— 1.]
1° Ipn n= | yTBepaaenne cnpaseimipo.
. Mycte

4345 @l ZEE=DERFD

Torna

B 8 oo + Q=124 Q1) =
_ k{?k—l;(?k+l] (1 = (k+i){2k-§-l)(2k+3}-

4, 1° lpn n= 1 yreepxicune cnpaseiaiiBo,
2% llyets

g .. +p-[3“’2L“]’.

*) Hume yxaswpaworcs HoMepa 3ajpavw. Pewenns npumepon
NPHUBOAATCA B TEHCTeE.
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Toraa
e T ke A R
4 ? hEDE4nT
(LD SRV (L= 2L ) )
5. 1% [lpn n=1 yrBepkacuue cnpaseprineo.
2%, Mycts
J"+I—1
!+1+.I,+ s +.l".—

x—1
it kil o
I
6. 1° lNpu n=1 yreepxacune cnpasesanso.
2 lycrs
LR 2Bl o R Nty R DR P NN FD

F]
Toraa

1.2.342.3 44 ...+ k(A4 DR+ + (R4 D) (k42)(k +3) =
o m+n{k;{-2}{k+3l + (k4 1) (k4 2) (k4 3) =

Sk D(R+2) (k+3) (k4 4)
i .

7. 1% NMpn n=1 yroepxacune CupaBelAnBo.
2% llyern
1 1 1 [
Tatist - t@mohwmFy T wET
Toraa )

1 1 1 1
sttt - te=masy tmFhEmss —
& 1 _ k1
T k41 + R+ 1)2e43) k437
B. I° Ilpn n=1 yreepwienne cnpaBcaaHBo.
2% Mycrs

12 2 1% kik+1)
3+ 5 +(2n—1;¢2k+n IR
Toraa

12 2 k2 (k4 1y
Tstist - +t*m=onaFytTornesy =
kik41) (k<4 1) B2+ 3)42(k 1) _

=T T HEFREFI T T@mEn@:T
_BE D@ (kDR DD _ B+ D (R42)

TR FDEED TR+ )2k +9) Tk 43)
a8




9. 1% Mpn =1 yreepaaenne cnpasesineo.
2° Mycrs

1 1 | '
atart - tm=seFy =T

Toraa
ol ! !
Attt e tY@moomEy Yt erE e =
st 4 1 _ ket
T T BRFD)@EFD T TR+
10. 1° Mpit n=1 yreepikicune cnpaseatipo.
2% Ilycrs

|-

]

| 1 1 k
Tstsat - Ya—mry = wrT

Toraa

b L ! l

Tyt ot @k —3)(dk+ 1) ¥ Ak F DAk o) =
__k + 1 k1

W1 TERF Ok 4-5) Ak 435"

1L 1° Mpu n= 1 yracpwacune cnpaseainno.
2% llyce

1 1 | k
T S O S 10 T R e T3 Vv Ty ey 7
Toi na
| + 1
aja+1) " (a+1)a+2)
1 1
S B ey ey vy Ny Y ey
i 1 k41
alat k) ' (@aFR)aFk+D)  aatk+ 1)

1. 1°. MNpu n=1 u n= 2 yrecp&ACcHUE COPaBEAINRO.

+ ...

2% Nyern

at—l -1 E__ ak

"k-!"“ﬁ" “l-l-“u_g .
Toraa
u"—ﬁ’ u""—-ﬁ"" nl+l_ﬁl+l
up= (a-4F) o —1 ~—ap — i
13. 1° MNpu n= 0 nueem
1 1 2

l-x ~ x—1 + T—axf"
CacRoBaTeApto, YTBCPKACHUE CHPIEEAINLO.
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2° [Iyvcib

1 2 4 i 1 i
I+x+l+r’+l+xi+'"+1+;z* 1" | =gttt
Toraa

1 2 A 4 a 2" 2*{1
1+.1.'+ L l+.:'+ M l+.z-"+ L4 xek i

1 2kll 2.&ol 1 2#+—2
] ? l—.t'-*"+l+.t'**”=.t-l T— ¥ F
14. Mpn n==1 unmeen
1__5___ x=|
-1

Mpit n=2 nucem
x x{x=—1) —1 x(x—1) | -
-+ 2t e A S .
Mpn n=3 mueen
.t('c--l‘,i x(x—1{x—2)

eyt - 3
s (r—-l]{t—?:l _ x{x—1D{x=2 __(.t—i)[.r—?)(x—.‘!]
P [ dl *
3710 HaBOANT HA FUNOTEIY:
~ & 1) _ x{x— {t—-n-{-l}
l +—2-r— ees F(=1)" ”I
-(-l)‘" {'_"])':t_'!;?l:l (KK [.'l"'""'ﬂ).
1% Mpu n==1 ronotesa mepna.
2°, Ilyers
X .t'{t—-i) - g X(x—=1D ... (x—%41D
1 11 21 o F(=D) ] =
- (=)t {x—l](.z—-zl] yws (.r—-k).
TorJl.a

s x=1D{t=2) ... (x—
H + t(t 1}___ . +{_1)ﬁ(t ){t }&I (x k+l}+

8 ,x[x =8 glx=Dlx=2)...(x—=k)
+ (=1*! ~1) 5 +

u:+1)1 )

—_1yt+l x(x=1) ...(x—4) -
kil X— }{x_ }!ll (x— ) X
=1 %l [k+l""]]=’
g (x=Dxr—=2) .. (r—=rj(v—k=1)
==l rES] .



15. 1°. [lpu n =0 yreepwicuie cnpaperanBo.
2° Mpeanoaowis, 4TO yreepwienie cnpaseitnso npi =k,

1. e 410
Ap= ]]I'+".'+ 120k +1
neantea na 133. Toraa

Apy= “k13+ 122k 4 14D _I]#}3+123k+3u
= 11 112 144, 12041
111124133, 12240 4 gL 0201
= 12 12%90) 41331274 T 114, 41330 127441,

Muw npeacrasnan Ay, B Bife CyMMBl ABYX CA3raeMblx, Kamioe
H3 KOTOPLX ACANTCA Ha 13& 3uaunt, Ag,, aeantca wa 133

16. 1% Tlpn p==1 yTscpmacune 3axaus, OMCEWLIO, CTPABEAANBO,

2° Ilpeanoaowue, 410 Npu n == k YToEpKACUHE CNPABLAANGO,

T. ¢ Kk NPAMLX ACAAT MAOCKOCTL Ma 2k yraos, (k<4 1)-A npaman pac-
CCKACT 0da WacTW CPasy ABa BEPTIKAALNLY Yraa, T. € yBeANudBaeTt
uncao wacteii, na KOTOpWe JACAHTCR NADCKOCTL, Wa JBa. [loatomy
(% < 1)-n npaMan aeanT naockocTk Na 2k - 2 = 2 (k- 1) uacreil,

17. 1% Tlpin n== 1 y1Bepa#aciie CNpaBeiANBo, TAK KAk

dx x 3x X
slnT _ slnﬁ-f-(sinT—sln ?] |

p = - --;2—-}- oS X,
Jsing 25“1?
2 Iyets
sn2tl
-%-|- cos x4 cos 2x 4 ... +cuskx--—2x.
Esln-ﬁ-

Torna

-‘1?-1-1:05:-[-!:052:-[- ces Fcos kxcos (k4 1) x=

slnmj‘.t :!ngij"—!x-l-gsm%cos(k-!-l}x
=———<cos(k41)x= =
2sin - 2 sin =
2 2
2k4+1 243 2k+41 2843
ﬂs!n 3 x-[-(s!n 2 x—sln 3 x)‘sln T
X x "
2sin? Qsln-g-

18, 1° Npu n=1 yTBep®AcHNE CNpaBeAANBO, TaK Kak
2sinx —sin2x - 2sln x (1 —cos x)

== &in x.
T T
4sin p) 4sin P
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2%, Myeth

sinx+2sln2x4 ... _!_*sln*_h:{l-}-nsTnkx—kslnM‘+I)x.

X
! -
4 sin 3

Torna

sinx—+2sin2c+4 ... +ksinkx+4 (k4 )sin(k4 1) x =

—tDsinke—ksin(k+ e, oo nkdl)xe
4s|n“-;-

m[.&-q- lysinkx — ksin(k + 1)x 4 2(k - Dsin{k -4 l]x[l-—rnn.r]=
4sln?+;
s (k4 2)sin(k 4 1) x4 (k4 1)sin kx
4sln’-;

e 2(k 4+ 1)cos xsin(k4 1) x _
«isln’-;-
_ (k- sin(k 1) x4 (R Dsinkx
X

45In’-§«

__(k41)[sin(k +2) x4-sin kx] _
X

4 sin? >

_{k+2)sln{l+]}x—(k+ I}s[||[k+2}.r.
4sin? =
T

19, 1° Ilpy n=1 yreepaaeniie CNPapelIMBD, TAK Kak

Densx—cos2x—1  2cosx—2cos’x  cosx(l—cosx)
= =

d 7 X r X
4siuf-i,- 4 sin 3 2sin )

=085 X,

2. Iyers

cos 2x 4+ 2cos2x 4 ...+ Keos x e 2T 11008 hr—keos(kf1)x—1

4 sin® -'%-

Toraa
cosx-2cos2x4 ... +kcoskx (k4 Deos(k4+1)x=
— (#+1coskr —kcos(k+1)x—1 4 (k4 1)cos (k4 1) x =

4 sin? —5-
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(k4 T)cos hx — kcos (k4 1) x—1
= +

isln'T
2(k <4 1)cos (k4 []x{!—cosx}ﬁ

a %X
4 sin 3

_ (k2 cos (k4 1) x4 (k4 Dcos kx

x
4 sin?
i

-+

_ 2(kf Dcosxcos (kD x41 _

; X
4sin T

ca (k42)cos(k+4+1) x4 (k4 1) cos kx
x
‘I-|II"'§-
_I,k-{-I]Icns{k+2]x+coskxl+l =

X

lIslﬂ"-f
- (E4+2)cos(k4+1)x—(k41cos(k4+2)x—1 .
nm’-;—

20. 1° Mpu ne=1 yreepmacHHe CNPABIAAHBO, TAK KAK
x x
1 X 1 x -&3 W3 Ly
-fclg-f—cigx-!\-clg-f— y- = y" =--§g
ng-ﬂ- Etg-ﬂ-

"%

2% Tyers
1 X 1 X 1 x l
—— i —lg — aaE | """--1-t
2152-!-2,82,-{- +tEBFm clg
l'orpa
l X 1

L x 1 x x
5‘3;4—;‘3 —2:,-4‘ T 2,‘3 o +?+Tlg ghil

1 1 x 1 i
'_c'gﬁ_clg"r"' k+1 ' QR+ g+l g =~ +

1 1 x
+2.Tlm-g_—l:lg -;F clgF—clgx.
gk+1




21, 1% Hueeu
21 1

tg (arctg2 —arclgl) = 7 e

[Mostomy
arctg2—arcigl = arctg -}1— =arcclgd
3unayur, n]m n= 1 yTeepikienue crnpaseianpo.
lMokaweM cHanaaa, qTo

k42

arc clg (2k 4 3) = arctg 1 —arclg L. (1
HeiictauTeanno.
2 ‘L-l“i' ==
k .l""
lg(‘““gh_IT_'"" tgl) 2 + ”_14_3,

3““‘“‘[1.
1 k42
arctg DT ke cig (2& 4 3) = arc lg T arctg 1.
[MpeAnoAckuM, 4TO YTBEPKACHHE CIPABEAMMBO NpU n == K, T. ¢

arccigd 4 arccigs+ ... +arccig(2k+4 1) =
-arc!g?-ﬁ-arclg%-}- +arclg~£—i—'-l-—ka:ctgl. (2)

JlokameM, 910 TOTAA OHO CHPABEAAHBO H NPH A= k -+ L 1. e

arccig34-arccigd4 ... +arccg(2k+3)=

k42

=arclg24 ... farclg —r 1 — (k4 1arctgl. (3)

Caowus nounenso pasencrsa (1) u (2), noayuny pasenctso (3).
22, 1°. Mpu a= 1 yTeepkaenne cOpaBeliuBo, TaK Kak

ﬁ—lw2(cos——-fsl %)
2. Myets
(Irﬁ—-t)‘ Qt(m——fsl ﬂ)

[
Toraa

{l"’.—S—.!J"“n!Z‘(cos%-fsln %‘)2((:05%—15‘” %}=
=2!-1[m£1%.1l.’_‘.—fsin [ktﬁ]
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23, 1° Mpn n= 1 yrBepwaenne cnpaseaauso.
2% Ilyetn

(cos x 4 { sin x)¥ = cos kx4 i sin kx.
Toraa

(cos x4 i sin x)** 1 == (cos kx4 i sin kx) (cos x 4 7 sin x) =
e= (cos £x cos x — sin kx sin.x) 4 { (cos kx sin x 4 sin kx cos X) =
=cos (k4 1) x4 isin(k+ 1) x

24, Owubouna camas nocacanss dpasa: «¥Y TBEPIKICHNC AOKAIAHO.
B nelicTBUTEALHOCTH 10KA3AN0, 410 HEPABEHCTBO

M= 241

cnpaseaanso npu n =k 4 1, ecan oHO CLpaBEANHBO mpi n= Kk, rae
k — moGoe HATYPAALHOC HHCAO.

Orcioaa eme HWe cAelyer, 4TO HEPABCHCTHO S9TO Cclpaseaanbo
XOTA 6L MPH OLHOM 3HadeHuit n W Tem Goaee npu nioGowm
HATYpaAbHOM 1.

opoue rosops, OwmGKa 3AKAOUAETCA B TOM, WTO JOKA3AHA TOALKO
teopema 2, a rteopeMa | HE PaccMaTpHBAAACH H Gasa AR HHAYKUHI
e cosaana.

95, Jlerko B#AeTb, 9T0 3 — HAMMCHLUIEE HATYPAALHOE 3HAUCHHE A,
npH KOTOPOM Hepasenctao 27 > 2n+ 1 cnpaneaauno.

VHHTLIBAR, 4TO 13 CAPEBEIANBOCTH HEPABEHCTRA NpH A == k caeiyer
ero CNpaBelanBocTs npn n = k-1 (3apaua 23), yreepikiaes, 410
EpaBencTRO CNPABELARBO npi A0GOM HATYpPanLHOM n 2= Jd

26, 1° Mpu n =2 HepaBeHCTBO CNPABCILANBO, TAK Kak

1
1+—=>V2
+l”2 >b
2. Mycrs i i j
S—— b3 aaw ——— -En
Atyst +y’n>'f ()
Hokamem, 4710
1 1 1 1 T
b —— ———— DR —— r——"—2 k . 2
o (s RE R, R =~ se A
Mpu mwGom k=0 uMeer MecTo HEPaBSHCTBO
1 — -
_ k 1—VF k
T >VE+1—V 3)

JleficTBTeABHO, HECPABENCTBO (3) PABHOCHALHO HEpaBEHCTBY

&
’+l/m>‘-

NONYYEHHOMY H3 HEro YMHOKEHIEM o6enx uacteii Ha V'E + 1+ VE
Caouus nodaenno uepasencisa (1) u (3), noayuum HepaBeHcTBO (2).
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27, 1° Mpu n= 2 nepaBencTBO NPHHAMALT B Lﬁ < 6 u, caeno-
PATEALHO. CUPABEAINBO.
£ Mycrts
&
4 < {2k)! L
®F1 "Ry
rae k> 2. Herpyano nposeputs, uto rpn k>0

AR+1) _ k41, 2642
kF2 ST GEIP

4* (k4 1) (2R (@F 1 D2k L™

b —

EFT "RTZ Sy 2 TR

4!+I {2#-!—2"
B2 <TEFDIF"

MNosromy




mﬁ%
o7



Llena 9 kon. 1

H3ILATEJBUTBO <HAYKA»

TAABHAS PEJLAKLLUS
DPHIHKO-MATEMATHYECKON JIMTEPATYPhI

NONYNAPHLIE JIEKLIMA MO MATEMATHKF

=
E
=

Hophman OnTHka koNRYeckiy codeHni ‘
Bentuein, IneMeHTI TeOPHM M.

Eapcos. Yto Takoe Jauneldoe fporpaMyiponaiine
Mapryane Crcrens auneflHMy ypanHeduh.

Buacusun. Metog nocaeaosatesnmus npiGunsedi
Bonrsncknf. Ornduwinan.

Wkaos TMpoctan ruMMa (YeTpoficTeo Mysunaaeno wKeiu)
LA WipeRaep. Y1o TaKUE PHCCTORKHHE

H BopoGees TIpHannxs QeaHMOCTH,

B ®omEn. CHoremb cuHciaenns

=
E
BRSgphEEE

Bun. | A H. Mapryweany BOSRpSTHIE NOCAEIONATEILHOCTH
Bun. 2. M I Havawcon [pocrefiune Iazeul Wo MOKCHMYM MMHIM YN
Bun. 3. H. C. ComuuckmR. Mrron MateMaTiiMeckofl WHAYKLIHH
Bun. 4. A H WeBHY. AMEHITEARNBE KDL
Bun. 5 0. M. Kopomkws, Hepasencris
Bun. & H H. Bopobuem ‘incnu ®ufionguum
Bun. 7. A. I. Kypow. AnrefipnHueckie ypaRHesMn Nponsso sHux crenenel
Bun. B. A, O Feasdong. Pemenue YpaRHenHA B Meaklx yHetay
Bun. 8 A H Mapcywesuy, [Trowazsn w o Aorapids
Buu 10, A €. Cworopmesckill. MeTon KoOpAMHST
Bun. 11 8. C. lyBwos OwMOKN 8 reosmeTpHYSCKEX  Q0KNIETOTLCTRAN
Bun. 12, H. 1, Havaseon CymmpponsHue OecKOHeUMO MOSE%  BEATHYIIN
Bun, 13. A H. Mapxywsesny  KOMIASKCHLE uHCAR W woHOPMIBE  OT0)
W EHHMN,
Bun., 4. A. H. o, () AOKRIATENLCTRAA O (COMETRHN !
Bun. 15 H. P. Wadapesws. O pemennn  ypasHenWll suciiix  Crenened
Bun. 16 B I Wepsaron. [inepSoaiveckue dynkuwin
Bun. 17, B F. Boavancwufl. Hro Takoe anddepeduMmponanite?
Bun. 18 . M. Mupawssn  TMpamofl kpyrosof wommsmp
Bun. 19 JI A Jhocrepunk. Kpamusfiube miss
Bun, 20, A. M, Jlommny, Buaicaesse naomiael]l opuentiposanius Guryp
Bun 21 J1 H. Fonoesina 4 K. M. fraom. HuOykihs o reoMeipHi
Bun 22 B T. Boarswcknll, Pasroseniikee 1 paBHOCOCTHIACHREE (TP
Bun 23, A. € Csoropmescesd O reoserpuy Jlobnuenckoro
Bun 2. B H. Aprymos u JI. A Cxopuukos Koy pasdonsee Teopess
Bun, 35 A C opmeBcuni. Jlnniefina B rEOMETPHNECKHE TOCTROCHREY
Bun. 26, B A. Tpaxte AJropiTMEL § MalINHNDE PEIEHHe IALAT
Bun. 27. B, A Yenencwwfl, Hexomopkie IpHA0KeHNA MexaiHER K MaTeMa:
THEe
Baiti 2. H A Apxauresschil w B M Jallues, Astonmarnuecsie ungpo-
BELE N LI
Bun. 29, A. H Kocrosckull aoserputieckie UOCTROEHNS G WHPEVICM
Bum. 30, F. E. Wwaos Kak crponth rpadimen
AT

E. C

A. C

E. E.

H. R
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