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“Well", said Owl, “the customary procedure in such
cases is as follows.”

“What does Crustimoney Proseedcake mean?” said
Paoh. “For 1 am a Bear of Very Little Brain, and long
words Bother me.”

“It means the thing to do.”

A A Milre

—~— Hy, — cka3saza CoBa, — ofnHas Dpougypa B TAKHX
Coyuanx HICKECIEAYOMmas . ..

-— Yro anasunt Borven Leaypa? — cxasan Iyx. — Tir
He 3a6WEal, <10 ¥ MEHA B roNoBe OIMIKH M JIMHHLE CI0Ba
MeHAa TOJIRKD Oer‘{BIOT.

— Hy, 310 osnauaer 10, 4t0 HagO AEAATE.

8. 3axadep



IPEJUCIOBUE

IJTa HeGONBIIAS KHUFA NPEIHA3HAYEHA B NEPBYIO 04EPEAb IS
PYCCKOS3BIYHBIX MAaTEeMaTHKOB M OTBEYAET HA NOCTABJEHHbIN B ee
Ha3BaHuM BOIpoC. ABTOp yéexaeH, YTo moO0H pyCCKOS3BIYHBIN
MaTeMaTUK, NpopabOTABILHK €e, CMOXKET NOCje 3TOr0 HAIHCATh
aHTJIMHCKHHA TEKCT CBOe OuepeAHO MATEMATHYCCKOU paboTht, NpH-
rojHpld A8 nyOIHKauMe B 3aNAgHOM JKYPHAJE WIH cOOpHHEKeE,
AQKE €CM OH 10 STOr0 «COBCEM He 3HANY» AHTIMHCKOro A3bIKa (Ha-
IPUMED, M3YYaJ B IUKOJIE HeMelKyi ). 51 npennonaraio, npasaa, 4ro
qUTATEND BAAZEET B KAKOH-TO Mepe TEPMUHOAOrHEH B CBoeH 005aCTH
¥1 4TO €My TIPHXOIMJIOCh Pa3éupaTh (IyCTb €O C0BApeM) CTaThu Ha
AHTJMACKOM A3BIKE 110 CBOEH CTICIIHATBHOCTH

Jpyroit BakHOH IpeAnOChUIIKOH YCIIEIHHOTO MCTI0Ib30BAHMS STOH
KHUTH SIBJISIETCHA TOTOBHOCTD YHTATe/s TBOPYECKH MOAOHTH K SI3bI-
KOBDIM BOMPOCAaM, TOTOBHOCTE NOJIb30BATbCA «MaTeMATHYECKO Ja-
CTBIO» CBOMX MO3IOB HE TOJIBKO [JIS1 JOKA3aTeIbCTBa TEOPEM, HO
Y1 /171 CO3AAHM#A TEKCTA, ONKMCBIBAIOINErO STH 0KA3aTenbeTBa. B atom
OTHOUIEHHH DCOGEHHO TPYAHO OY/IeT YHTATEMO, CHUTAIOMEMY , YTO OH
HEI1JI0X0 3HAET SI3BIK, JIETKO NOHUMAIOIIEMY CTATDHM 110 CIEIMATbHO-
CTH ¥ KHWKKH ATatel Kpucry, nosydasimeMy maTepky 10 aHriani-
CKOMY SI3BIKY B LIKOJBHBIE, CTYAEHYECKVME H aCTMPAHTCKHE [OJBL.



ITpenucnosne 3

TakoMy YMTATeNO OyAeT OUeHDb TPYAHO U30ABUTBCA OT OIIHOOYHbBIX
¢TEPEOTUINOB TICEBAO-TPAMMATHYECKOIO MBILIJIEHNS, XaPaKTePHOTO
a9 obyaennst Moscow English, kOTOpOMY OH CTOJIBKO JIET TOABEP-
rascs. «JloMKe crepeoTMnoBs nocBsnieHa BCS NepBas (1aBa KUHIH
(«Kak He HANO») U, B KaKOH-TO CTenenH, Bropas riasa («O6mme
apuHIMnLD ). Ynrarens TimerHo 6yAeT MCKaTh ¢Cpeay o6MMX [pUH-
1IMIIOB TPAMMATHYECKHE NPABKIA AN MICKOro si3biKa. [loadepkiy,
yTO KIMIa HUKOWM O0pa30M He SABJSETCS HM y4eOHHKOM aHTJIHMH-
CKOTO SI3bIKa, HU YYeOHUKOM aHIAMHCKOr0 MATEMATHYECKOI'C A3bIKS,
HM Jaxe Toco6MeM 10 NepeBoy MAaTeMAaTHHeCKHX TEKCTOB — OHA
DPECAEAYET Y3KYIO, NPAKTUYECKYO 1{eJIb. HAYIHTD 1IHCATh MaTeMa-
THYECKHE CTATHH NO~AHTIMHCKN ™ 110 IPUAYMAHHON MHOK) METOIAKE,
()cHOBHLBIE HIEW TOMH METOIMKH M H3JI0KeHbl BG BTOPOH rJ1aBe.

Tperps xe rnaBa cOAEPXKUT OMACAHUE KOMKPETHBIX 060POTOB,
MCTI0J1Ib3YEMBIX B TEX KJTH MHBIX MaTeMaTHYeCKHX cuTyaunsx. Kun-
Fa 3aBepINAeTCA TPeMs NPUIOKEHUAMH CUPAaBOYHOID XapaKTepa,
N03BOJISTIOUTHMIA YUTATCII B IPOLIECCE HAUMCAHUA CTaThbH OLICTPO
HAWTH HYKUBIH eMy 06opor uinu crpoenue dpaabl. IcTh u yersep-
To€ upmo:&{etme: oépaaeu MAaTEMATHYECKOIO TeKCTa, HAIIMCAHHOIO
10 Hauel WeTo/MKe.

3Be3A04Ka focje HoMepa naparpada 03HAYALT, YTO €ro MOMKHO
OIYCTUTD IIPYU NIEPBOM HTCHUN.

Xo04y OTMETHTD, YTQ TPENaracMbmi 34€ch MOAX0/ — KpalHe
HeTPaAULIIOHEH 1, HO-BUAUMOMY, TIPOTUBOPCYMT BCEM IIpeacTas.ie-
HUSAM duTaresid Ha ced cyer. He mmmnanm nmostomy 6yaser xpar-
KO€ ONHCAHWE MCTOKOB NIPeAJaraeMoil MeToAMKH. ABTOD, BBIMTYCK-
nmk Hewo-Vopkekoro 1 MocKOBCKOrO yHUBEPCHTETOB, MaTeMATHK-
HCCAEIOBATENb 10 CHEMATBHOCTH, OIMHAKOBO X0POIWQ (HIH 1710X0)
BJIAJEET AHTIMHCKUM M PYCCKMM sippikamy, 30T yxe 30 ser nepe-
BO/IMT MATEMATUYECKHE KHUIH 1 CTATBH ¢ PYCCKOTO HA RHTJIMICKHN
(1715 3aMaAHBIX W3AATEIBCTB), 3 B HACTOAIMEE BPemsi BO3[JIABJISET

* a TOuHEE, TIO-AMEPUKAHCKHM — B KHHUTE BCIOJY HCNOIbIYeTCH aMEPHKAHCKOE, @ HE
GpUTAHCKOE TIpABOTIMCAKUE, center (a ue centre), neighborhood (a ne neighbourhood )
HT. I



6 IMpenncnosne

CAyKOGbl IEPEBOAYUKOB B CEPHM PYCCKO-aHIMMUCKUX MaTEMaTHye-
CKMX TIePEBOAOB UOA aTuAoit AMepukaHckoro MareMarwdaecKoro
O6wecrsa. OnucaHupil 3ech HOAX0A paspaboTan HCXOAS U3 3TOTD
ONbITA, @ TAKXKE OCHOBAH H2 PabOTAX aBTOpAa MO KOMIBIOTEPHOM
JIMHTBUCTHAKE {MAUIMHHOMY fepeBoay ).

4 6naronapen B. Bopiuesy, unMnmaropy uaen Hanucanus 5Toi
kuury, b. Kompakosy, nocrostnno moarankusasmeMy MeHs B paGo-
1e Haza Hel, B. AmocoBy 3a TEXpenosckyio pabory, H. Kyapmany
32 KOHCTPYKTMBHYIO KPHTHKY, U oco6enno M. Bunorpazosy 3a
MOPATBHYI0 H TEXHHYECKYI0 IOAAEPXKKY.

B redenwie TpmimatH ster xu3ny B MOCKBE aBTOpa MOCTOSIHHO
IPECJIE/I0BANM €0 KOJJIETH, APY3bsl M 3HAKOMBIE ¢ TPOchOaMM O 1me-
PEBOJIE VX CTATEH HA aHIIAKCKHH (MM, HTO ele XyxKe, O PefaKTHPo-
BAHWM MEPEBOAOB ). JTUM HEBOJIBHBIM BAOXHOBUTE/IAM H COABTOPaM
(ocoberHo 5 MM 06513aH 32 IEPBYIO [AABY ) ¥ MIOCBAINACTCS 5TA KHUIA
— with a vengence. Teueps, xoraa ona BbiiiaeT, Ha HOBbIE TPOCHOBI
¢ nepesoAax y mMenst Oyzaer orser: «BoT ecTh knwra — Kynmre eel»



Tnasa I

KAK HE HA/ZTIO

B sTon raaBe ABTOP IBITAETCS IOMOYb IUTATENI0 OCBOGOAATHCH
0T OUIMOOYHBIX CTEPEOTHIIOB, CBSI3AHHBIX ¢ H3yuyeHweM Moscow
English, 1 06BEKTHMBHO OLIEHHTH CBOYM TO3HAHMA B AHTJIMHACKOM
MATEMATUIECKOM A3bIKE,

§ 1. Asropckmit nepeBoj

Yame Bcero apTop cTarby, MMes 3a [I€YaMU MAYOYCIEIIHbIH, Ho
3aTO MHOTOJIETHHH ONBIT H3y41€HUA AHTJMHCKOTO A3BIKa (B HIKOJI€e,
B By3e, B aClIMPAHTYPE), YACTO YHTas JUTEPATYPY 110 CBOEH Crelu-
AJTbHOCTH Ha aHFﬂHﬁCKOM, OTBAJKUBAETCA CAaMOCTOATEBHO IIEPEBE-
cTi ¢BOW cTarblo. llepes wuM pyCceKuii TEKCT cTaThy, OOIeIeKCHYe-
CKHIl PyCCKO-aHIMIACKMH cJI0Baph, py4ka b 6ymara. Beonnas yactb
CTaTbH JAETCA ¢ TPYAOM (IPHXOAUTCSA MHOTO CMOTDETH B CJIOBAPD ),
HO 3aTeM HAYyHAETCs OCHOBHOH MaTeMaTH4eCKuit TeKCT W Aes0 CIIo-
purest. (Dpasa 3a dpasoii, CI0BO 32 CAOBOM POXKAAETCS AHTINIACKHHA
TEKCT, YAOBACTBOPSIIOIIHY aBTOPA.

OaHako, Kak npaBUiIo, PE3yAbTAT KaTacTpoduIeCKu NIOX.

BBOI[HE[F[ YacTb, B JAy4YIIEeM CJaOydae, BBIOBET ¥ peLIEHSQHTa,
AHTJIOA3BIYHOIQ MaTeMaTUKa, UPOHHYECKYK VIBIOKY, & OCHOBHOH
TEKCT OH GBICTPO l1epecTaeT YMTATh! KAKYH-TO HaCTbh HEYKJIIOMHUX
KOHCTDYKIMI €My VIaeTcs MOHSIThb, HO B APYIHX MECTax CMBICH
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YCKOJIb34€T, MECTAMI OH HATHIKAETCS HA YYLIb M/ OYEBHIHDIE Ma-
TeMaTu4eckue OmMOKN, W TOJIBKO €CAM OH O4eHb 33UHTEPECUBAH
(HanpuMep, 3HAET, YTO ABTOP — MATEMATMK BBICOKOTO KJACCA),
peneHsent JA0iaeT 10 paciupoBKU OCHOBHBIX Pe3yJIbTATOB.

ABTOp MOJy4aeT BEXXJIMBBIA OTKA3. «Your paper seems to be
interesting, but your English requires revision by a native English-
speaking mathematicians.

Hro6b1 He OBITH TOJI0CTOBHBEM , IOIPOGYIC TIPHBECTH KOHKPETHBIH
npumep. [Tpeacrasum cebe, 4T0 CTATBA COACPIKUT CAEAYIOLINI Ky COK
TEKCTA:

Hasosem donycmumoim yanom PL-groxenue f: R! — RS,
ecru obpas  f(RY) acumnmomuuecku cmpemumca x npamoi
z=y=2znput— *oc, t € R. B daroneiwen paccuampusa-
jomca moavko donycmumvie yirv., Kaxdomy (Qonycmumomy) yany
Mot cmagum o coomeemcemeue axemenm I(f) epynmvt xozomono-
euti HY(E) npocmpancmea E dynxyuit ozpanuyennoil eapuduuu,
KOMOPOe OnpedeeHo HilKe.

Ham cpeanectatMCTHYeCKUI aBTOP [IEPEBCAET STOT TEKCT MPH-
MEPHO CJEAYIIINM 06pa3oM:

Let us call the admissible knot @ PL-embedding f: R! — R3,
if an image f(R') asymptotically tends tc a line x =y = z for
t — 400, t € R In the further text considered only are
the admissible knots. To every (admissible) knot we put in
correspondence the element I(f) of a cohomology group H*(E) of
the space of the functions of bounded variation, which is defined
below,

¥npaxuenre 1. He zaranninas Aasibine, BHHMATENBHO IPOYHTANTE 3TOT TEpe-

BO[, OTMETLTIC UHIHGI{}‘I, [OCYMTAHTE UX, YKAKATE, KAK UX HAAO HCIIPABHTEL, H OLICHHTE
YPORCHDE HC].)BBUJIEI. .

Ecan nepesoa B 1en0M BaM MOKA3AJICS «TIPMJIMYHBIMY, TO Bali
COBCTBEHHDIH yPOBEeHb KaK IePEBOUNKA HIKE BCAKOH KPUTHKH: Ae-
N0 B TOM, 4TO 1IPE/LI0MKEN bl [IEPEBOA KaK Pas «KaracTpodudecKu
nnox». B ero rpex dpasax s uacuntan 20 omnGox, B TOM HHCIe
3 rpy6sic cMpIc/10BbIe OIMOKK, 10 HEMPABAIDHO NOCTABJIEHHBIX AP~



§ 1. Arsropckuii nepesos 9

ruxaeH, 1 HeTpaBuabpHO BRIGPAHHBIA coW3, 1 s sansras, 3 ne-
cyuecTByowmx obopora u 1 crnanctimeckan omubka. Opdorpa-
(PUHECKUX, IPAMMATHYECKHX H TEPMAHO/IOTHYECKAX OUGOK HeT.

Pas6epem omnbku noapobuee. Cxayana cmbiciosble. [lepsoe
IpeJIOKEHHE OCHUBAHO HA KAJIbKe C PYCCKONW KOHCTPYKIIMM HA30-
BEM MAK-MO ¥MO-MOo, ecay ..., He uMeilel aHan0ra B aH VIMHCKOM
A3bIKE; B PE3YJLTATE B AHIIMACKOM TEKCTE ONPEAeaseMoe OHATHE
- ne admissible knot, a P L-embedding, B T0 Bpems Kax 1o CMbICJTY
no.3kHO 661> Hao6opoT. T1pouie Beero repesoa uenpasuts tax: Let
us call @ PL-embedding f: R' < R® an admissible knot if ...,
XOTSl HA CaMoM zAesie ¥ 310t 060poT He odeds xopom. O roM, Kak
JYHIIE A4ABATH ONPEIeSEHUS 0-aHIIMIACKA, ckasano B § 21.

Bropas cmplcaoBas ommbKa (MeHee CyLIECTBEHHASA) OTHOCHTCS
KO BTOPO# (ppase: B Pe3y/IbTATE <HE aAHIINHACKOTOY» TIOPSIKA COB
CJI0BO considered MOFIMHAETCA CJAOBY text, a He caoBy knot (pac-
CMATPUBAETCA TEKCT, a He yaant). OO nopsaxe cnos cy. §§ 61 14,

Tpersst cMpbic/0BasA OUMOKA CBA3AHA C «(I0TEPed yNpaBjieHus»
apu TmepeBoac xomopoe — which. B pycckom TekcTe komopoe
(cpeanuil poa) 3aMeHIaeT CYHIECTBUTEJbHOE CPEIHEro POAa npo-
cmpancmeo, B TO BPeMsi KaK MO-aHriuicku which (He uveowee
poja) MOMKHO OTHECTH KaK K CJOBY space, TaK U K CJI0BAM Group
u element. O ToM, Kak 60pOTbCS ¢ OLIMOKAMM, CBH3AHHBIMH ¢ YIIO-
rpebaenyem caosa which, cm. § 15,

Tenepb 06 aprukasx. OHM Bece mocraBieHbl HeBepHO. Beoay,
rae @ - - 1pebyercs the. Bce the (kpoMe asyx, CTOsUMX nepes
CAOBAMU functions M admissible, Tae apThKaei BoO6IIE HE HYKHO)
CJIEAYET 3aMeHHWTh HA g. [lpaBuibHOMY yrorpefneHHI0 apTHKJIEH
B MATEMATHYECKMX TEKCTAX HA CAMOM JEJIE HE TaK TPYHO O6YUHThCH,
Kak MHOrye ayMair. 1o teme nocssiuens §§ 9, 10 raaswr [T

O npyrux ownbkax. B vepsoM NpeasoXeHm for HyXHO 3ame-
HHMTDb Ha ds, repes if yopars samaryo. Bo BropoM Hemoabayercs
HecyllecTByIoWmMH o6opot™® In the further text, a nanee BmOpan

* 10T 0OUPOT HE MPOTUBODPEMUT WIBECTHLIM IPABMIAM fPAMMATHKA, HO TaK
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HenpaBUABHBIM NOPAIOK c10B. Bropoe npeanoxenne MOXHO niepe-
BecTH, HanpuMep, Tak: In the sequel, only admissible knotls are
considered. B TperveM NpeanoXeHun cOAEPKUTCA TO, YTC MBI Ha-
3BAAM «CTUNVCTHIRCKON OIHHGKOI‘:DB' - ‘-IETprEXKPaTHOe HaC.aDeHue
coi03a of (KaK HOPOTHCSA ¢ MHOTOKPATHBIMH of , pacckasano B § 17).

B sToM ke npeanoikeHNH ecTb eme 0AWH HeaHTIHHCKUI 060poT
we put in correspondence (MOXHO, HAPUMED, we assign; B § 25
paccKa3aHo, KaK ONKUChIBATh HIOCTPOEHUE COOTBETCTBUHN 1 0TOOPaKe-
nuit). 3ansitas nepea which — JIMIIHAS (0 3aNATHIX B AHTIHHCKOM
MaTeMaTH1EcKoM TeKcTe ckazano B § 11, a Takxe B § 16%),

Teueps UTaTE D MOXKET NOABECT ) UTOT M OIIEHUTD CBOU YPOBEHD.,
Ecan Boi Hamm 17 uium 60.1ee w3 ykazanubix 20 omm6oK 1 cyMeu
MX (XOPOLID) UCIPABMTH, TO BaM 3Ta GPOLIIOpa He OYeHb HyXKHA,
¥posens o1 11 10 17 cTaBuT Bac KaK nepeBOAYMKA HECKOABKO BhILIE
CPCAHETC PYCCKOASBIYHOTO MATEMATHKR; Sl COBETYI) BHUMATEIBHO
LPOJMCTATh ATY KHUTY, OCTAHABJWRASACDH JMINbL TAM, TA€ BBI 3TO
COUTETE HYXHBIM, 4 3aTeM MOJB30BATHCS €l KaK CTIPABOYHNKOM.
Ecnun sam yposenp 10 w Hmke, s1a KHMra — A4 Bac; COBETYIO
moapo6uo (¢ KapaHAauoM M 6yMaroi, BLINOJHSSA YIPAasKHEHHS )
npopaboTarhb CAeAYIOYIO I1asy.

B nexoropom cmpicae nonoxeHue YUTATEISA, OYMEHD IJI0X0 CripPa-
BUBLIETOCS ¢ TEPBBIM YIPAXKHEHHEM, 3A€Ch NPEATIOYTHTEIbHO. OH
He OTATOLeH HeHYKHbIMU TPEACTABJEHUAMA O <«IPAMMATHKE aH-
TIMHCKOrO $3BIKAa» W APYTUMHA BPEIHBIMH TOCJEACTBUAMH M3yye-
Hust Moscow English, emy nerye 6yAer NPHHATH NpeAJaraemMyo
HaMu MeTOAWKY HarmcaHust crated. Kak ykasano Bo BBeAeHMH,
MOJIb3YACH STOM KHUTOM, XOPOHIMHA MAaTEMATHK, COBCEM He 3HAKMHH
A3bIK (HO 3HAKOMBIH CO CHEIMANBHON TEPMUHOJIOTHENR B CBOE# 06,1a-
CTH), CMOXET HAalMCATh BIIOJIE TIPH/HMYHBIA TEKCT CBoei padorbl
IO - aHTIHHCKY.

HIPOCT0 HE roropsr; ecoy yGparh apTHKAb, BRpakeHMe ir further text wworsa
ROIYCTHMQ, HO TLAOXO CMOTPWTCS B havase (paski; 3aeck Jyulne further on, below,
in the sequel.
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C apyro#t CTOPOHBI, HAMIA LEJb TOABKO B 3TOM M COCTOHT. 3Ta
KHMIa He cTaBHT cebe Gosiee 00IINX 11e/1eH, B YACTHOCTH, HE ABJIETCA
HE y9eOHHMKOM AHTVIMHCKOTO $3bIKAa, HU YYEOHMKOM aHIVIMECKOIO
MATEMATUMECKOTO f3bIKa, HP JAaxe nmocofueM A 11epeBOJYMKOB
MaTEMATHYECKUX TEKCTOB (XOTS i MOXET OKA3ATHCS UM HOJIE3HON ).

§ 2. Ileperon «npodecCHOHAIBHOTO NEPEROATAKAY

VHorga aBTOpPH MATEMATWYECKUX TEKCTOB 06PAIlaloTest 3a fo-
MOIBIO K MECTHBIM <TIPOGECCHOHANDHRIM TIEPEBOTYNKAMS , BbI-
NYCKHUKAM HAIIMX WHS30B ¥ yMaHMTApHbiX daxyasreroB. Kak
[PABWJIO, 3TO JID/H, HMEWINHe OITbIT IepeBoJa «B APYTYIO CTOPO-
Hy» {aHTJIO-PYCCKMil IEPEBO/ TEXHUYECKOTO TEKCTA, BHIlIONHSEMbIN
Ha HENUIOXOM YPOBHE), HO HE UMEIONHE OMbita PaBoTH (06paTHOU
CBS3M) C 3aN4AHBIMU AHIJIOA3BIMHBIME M3IATENLCTBAMY, U IOJTO-
My WCKPEHHe 3abyXIaloHecsi B OIIEHKAX CBOMX BO3MOXHOCTEH
B PYCCKO-3HIJIMHACKOM MePEBOe.

[Ipu atoM pesysbTar O6pIMHO NOJYYACTCH XYK€ CPEAHEro as-
TOPCKOTO — HAPVUIEHA OJHA M3 OCHOBUBIX aKCHOM DepeBoaa Ile-
PEBOAYMK HE TIOHKMAET CMBICHA IIEPEBOAMMOrO TeKeTa. ['ymMaHuTap-
HbII YesIoseK, ecTeCTBEHHO, He yJABJMBAET CEMAHTHUKY MCXOAHOH
MATEMATHHECKOH (PPasbl M BHHIOIHACT EPEBOA <IIOCIOBHO» , Nlepe-
MesKas er0 aHIVIMACKMMH UIHOMAMH (4aCTO HEBIIONAA) M CIOACHBIMH
TPaMMATHUYECKUMU 000POTAMH, CTOJIb TOTTYJIIPHBIMUA B NHA30BCKOM
NpenoaaBaHuu, HO HEYMECTHBIMU B MATEMATHHECKHX TEKCTaX.

IIpuBeny npumep «us >xu3uns: We see that an algebraic man-
ifold V 'is the linearly connected compact. Call the primitive
mantfold V the solution set of the irreducible algebraic equation
or system. (... ) The right member rises to vertical action in the
fibre space ...

MO>kHO, KOHEYHO, CMHUPHTBCS € TEM, 4TO 34€Ch UMEIOTCH YeTbi-
Pe TEPMMHOJIOFMYECKME OUIMOKM (HYXHO variety BMecto algebraic
manifold, arcwise Bmecto linearly, compact set) BMecTo compact,
lifts BMeCTO rises — MX MOXKeT HCripaBuTh asTop. Ho Bp4a i asTOp
MCIIPABHUT APTHK/H BIIEPBOM IPEAIOKeHUH (062 HEBEPHDI! ) v 110570~
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MY HE 3aMeTUT FPy0yI0 MATEMATHYECKY10 ounGKY (Beab TaM CKa3aHo,
110 CYWIECTBY , YTO BCE AMTCOPANYECKUE MHOTOO6DA3HS KOMITAKTHB! ).
U Bo BTOpOIi (ppase oH CKOpec BCETQ NOBEPUTCS NEPEBOAUUKY H HE
MOCTABHT [0/ BONPOC HECYIIECTBYOINYIO KOHCTPYKImIo {call the ...
the ...); aHIJIOABBIMHBIA JKE UMTATEb HE MOMMET, KAKOM TEPMHH
onpegensietcss — primitive manifold v solution set? Yro xe
Kacaercsl Tperbed <bpassi, TO aBTOp BPAA JiMt CTAHET e¢ IIPaBUTh, A
A060H aMepuKaHell PACXOXOYETCs B rosoc, yutas ee. Jleao B ToM,
410 pycckast ¢ppasa [Ipasas wacmy nodnumaemes 0o eepmuxdivro-
20 deficmeus 6 paccaceruy ... BriosHe 6e3001/HA, B TO BPEMA KaK
COOTBETCTBYIOIIAS aHIJIMACKAS KAabKa COBEPHIEHIIO HElIPUJIMYHA,
BC/EACTEME HEYAAYHOTO (HO OPMAsbHO NMPABHIBHOTO) HEPEBOJA
uqgcmy — member U OMHOOYHOTO NIEPEROaa NOORUMACTCS — FISES.

He Bce mpodreccnonaibible 1epeBoabl, KOHEYHO, CTOJb HEYIA4-
Hul. B 6onpimx vateMarudeckux reurpax Ovuiero CCCP ume-
IOTCS BIOJIHE KBATM(UIIUPUBAHHBIE [IEPEBOIYUKH MATEMATHIECKUX
TEKCTOB HA AHTJHICKUA A3bIK, 3aHMMAIOWHECS ITUM PEMECOM 10~
craroyHo yenemnto. Ho ux nemnoro, u, riaBHoe, OuM, KaK [TPABKJIO,
pab0TaT Ha 3alaftHBIC M3XATEIBCTBA 32 3AMA/IHBIE I'OHOPADPDI, W I10-
TOMY MX TPY/J HC [10 KAPMAHy AK€ POCCHIACKIM AKaJEMMKAM.

§ 3. ArTOopcKnil nepeBon ¢ PeAAKTHPOBAHNEM

3uauurespHe Goaee pasyMHBIN [TOIXOX K PEUICHHIO 3344y Ma-
TEMATHYCCKOID MEPEBO/A - - CAMOMY [EPEBeCTd CBOIQ CTATHIO, a
aaTeM JaTh ee PeAAKTHPOBATh YeJIOBEKY, «3HAIMEeMY aHiIHHCKHH
A3BIK». JTO JAeT YAOBICTBOPUTEIBHBIA PE3YJbTAT MpU VCJOBHH,
4T pefakTop moaofpau yaauHo.

Kareropuyeckun He CAEXYeT 00PAATHCS AJS ITOM LEJN K BbI-
NMYCKHMKAM HAIMX $3bIKOBLIX BY30B WM (DaKyJbTeTOB: OHHM XOTSI
¥ MOTYT I'ie-TO BHECTH PA3YMHYI0 CTHJMCTHYECKYIO M FPaMMaTHYe-
CKYI0 MIPABKY, HO He 3aMETHT BAIIHX CMBICJOBBIX OIHMOOK ¥ MOI'YT
BHECTH CBOHM, HOBbi€., ECTeCTBeHHBIE HOCHTEM AHIIMHCKOTO 93bIKa,
HE JHANOMME MATEMATHKH, TOXKE TLI0X0 C/1eA210T 2Ty padory.
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WMpeanpHblil pefakTop — aHIIOASBIMHBIM KOJIJIEra, CIEeLUaaucT
B Batuen o6sacty. Ecau ypoBeHs BallleTo EPeBOJa A0CTATOYHO BhI-
COK, OH CMOKET «TIOAYUCTHTh» CTAaTBIO 3a04HO, (€3 Balel IOoMOLIH,
OJHAKO CKOpee BCEro eMy norpelyercs o0paTHasi CBsi3b. |ak uiad
WHAaYE, B HAIIK AHH, KOT/AA 110€3]KH «KOHBEPTHPYEMbIX MATEMATH-
xop» (soipaskenne C. I1. Hosuxopa) ¢taj OGBIYHBIM SIBJEHHEM,
Tako# cnoco6 GeiBaeT jocTynen. Ho Bce xke Jy4iie co3gaTh X0po-
WM aHTTUHCKUH TEKCT caMoMy. JTO He TaK TPyAHO — 4HTalTe
raasot 11 v TIL

§ 4* Nox6opka xapakrepHbIX OMHGOK

3pech UPUBOJMTCS CHOMCOK Ham(o/ee 4acTo BCTPEYqalomHXCsl
OtuGOK MIPH MEPEBO/Je MATEMATHYECKUX TEKCTOB, OCHOBAHHBI Ha
MOEM Ne4abHOM 30-J1eTHEM OMIbITE UTEHHS U PENAKTUPOBAHKUSA TAKUX
OTIyCOB. DTOT naparpad 4urars ceivac ve o6s3aTEJBHO, eCl1d Bbi
COTOBBI 06YYaThCs 110 IPEIJIOKEHHON MeToauke. Ecmi xe, mpoduTas
§ 1, BBI Bce ellle COMHEBAGTECH B OLIEHKC YPORHS CBOETO MEPEBO-
A4, yretide yacrosuero § 4 ouens pekovenayercs. Boamoxno, npu
5TOM BaM APUACTCH BbIIOMISATh YIIPAKHEHUs JBaKAbI (BTOPOH pa3
nocae npopatorkw raas 11 u I11).

Cuucox MbI jlaeM B BUJIE KOHKPETHBIX IIPUMEPOB, CPa3y Ha aH-
LAMBCKOM A3bIKE. YvraTens JIETKO BOCCTAHOBUT PYCCKUN OPHIHHA
KaxA0# Ppassl (NOCJOBHBIM 06paTHbiM nepeBoaoM). Cpasy mocae
npUMepa Mbl NGSACHSAEM, B ueM cocTOoMT ommbka. (3akpbisasi 5TH
TNIOACHEHHS [IOABHKHDIM JAMCTKOM GYMArH, YHTATe b MOKET MOIPa-
60BAaTh CaMOCTOATENBHO HAUTH 3TH OLUMOKH — 3TO IOJE3HOE, HO
te 00sA3aTEIBHOE YIPAYKHEHHE , )

1) Let G is an Abelian group. He is, a be (nozopHasi, Ho qacto
BCTpeyalomascs omumoKal ).

2) Let B has the singularity in the point v € V. He has,
a have; ue the, a a; "e in, a at.

3) Suppose that the sequence {a,} tend to A when n — oc.
He tend, a tends; e when, a as.
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4) Now we can to prove the Theorem 3.5. He HyxHo HH tO
(rpy6eitias ommbka'), v the (310 6osee ToHKMi BOTIPOC).

3)To establish Lemma 2.1, we must to prove (2.5). He nyxHo
BTOpOrO to!

6) We now prove the Lagrange’s theorem. Tak nenbas ofpa-
martbes ¢ °s; HyxHo aubo the Lagrange theorem, nu6o La-
grange’s theorem (6es apTukas).

7) There is a strong algebraic geometry school in the Moscow.
Y6partp s10T KOmMapHsiii the nepex nMeHeM co6GCTBEHHBIM]

8) Now we use the singular homology theory of the space
A* X which will be constructed in section 3. Which — s1o 410?
Uro 6yzer constructed — Teopus win camo mpocrpancrso AFX?
Ecau no-pyccku 6110 xomopas —- 3HAYNT, TEOPHUA, U TOTJa BMECTO
«whichy MOKHO HANIMCATE «this theory».

9) Take any element @ € X, such that » > xy. 3ansrtas
nuiHAs (rpy6as ommoKa).

10) Suppose G is the group, that was considered in § 2. Onarb
AMLIHAR 3ansrag!

11) Therefore we must suppose that there is the necessity of gen-
eralization of the method of bifurcation diagrams of V. 1. Arnold.
Henvasa tak MHOrO Of 0B ¥ CTONBKO (ECCOAEPKATENBHBIX CyLIe-
creutensumx! HysxHo mpoute, Hanpumep: Hence V. 1. Arnold’s
bifurcation diagram method must be generalized. 3aMetum, 4tT0
HCXO/IHas pycckasi dpasa (KoTopas TUYHG MHE O4€HD HE HPABHTCA )
BIOJIHE XAPAKTEPHA J/IS] HAINKMX MATEMATHYECKUX TEKCTOB K y H0JIb-
ITHHCTBA YMTATENEN He BBI3OBET pasapaxkenus. 1axum obpasonm,
Mbi npuxodum x 8vieody o neobxodumocmu 06obuwlenus Memoda
bugyprayuonnsix duazpamm B, H. Apnorvda.

12) For f take the constructed previously function ¢; ;. He-
JIOTHYHBIA (He aHr/Miickwuit) mopaaok caos. Hyxuo: For f, take
the function ¢y 1 constructed previously. Unn. Take the function
$2,1, constructed previously, for f.

13) The set {ai,...,a,} generates in the complex case the
demanded subalgebra. 1le anrmuiickuid nopsigok cios («apsimoe
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AOIO/THEHUE A0JBKHO MATM Cpady Mocjie raarosas), smecto de-
manded nyxno required. Moxuo tax: In the complex case, the
set {a1,...,an} generates the required subalgebra.

14) There exists the unique = € R such that f(z) = y.
YBbI, 31ech BMecTO the HyKHO @ (XOTS 3TO MOXKCT BaM MOKA3ATHCS
HeJIOrndHbIM! ).

15) Suppose x is a point in the Euclidean space. Ousrs the
HE Hy>KeH.

16) We remind that X is compact. Dror remind 3xecn yxacen!
Hyxwno recall.

17) Glue the handle H to the boundary of W. I'opaszao ayuuwe
ne glue, a attach.

18) W is the space of generalized functions. Auriosiaprasbie
MATEMATHKH KAaK TPABUJIO HE NPA3HAIOT Bbipaxenus generalized
functions, koropoe Bcpedaercsl B OCHOBHOM B CTATBX, TIEPEBeEH-
HpIX ¢ pycckoro. Hyxno distributions.

19) Let & be a proper vector of the operator A, Hukakux prop-
er vectors no aHr/IICKU He ObiBaer, a GpBaloT eigenvectors,
a Takxe eigenvalues.

20) A Mersenne number is a simple number of the form ...
Hy:xno ve simple, a prime. Ho 3a10 npocmas zpynna nepeBoauTcs
simple group. Hyxuo sHars TepMuHonorumo!

21) Let K be a compact in R™, Cuoso compact — Bceraa upn-
JararespHoe! 31ech HyKHO compact set i compact subset.

22)The elder coefficient is nonzero. Buecro elder (GyksanpHbIi
epeBoy cIoBa cmapuui ) Hyxuo leading.

23) Let V be a variety of the finite dimension. The anec
HEAOILYCTHMO — B 3TOM MECTE HMKAKOI'0 APTHUKJISI HE Hy KHO!

24) Consider the extension of f on X. Hyxuo e on, a to.

25) The space X is linearly connected. Takoro TepMuHa HeT:
vyMecto linearly nyxwo arcwise.

26} In this paragraph we prove some auxilliary lemmas. Para-
graph -— sto BoBCe He maparpad, a absau. 3aech HyXHO section
v subsection,
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27) Let us introduce the following notations. 3mech HY}KHO
notation (B eAWHCTBEHHOM YHCJIE), JaKe eC/u Bbt Gyaere BBOAHTD
QYEHDb MHOIO PA3HBIX 0003HAYEHUH.

28) This theorem is well-known. 3aeco uyxno well known
(6ea neduca), B oramume or passr This well-known theorem
is proved in |3], roe well-knotwn sBnserca NpUIAraTeIbHBIM
(xapaxTepucTukoii, c. § 8).

29} The definition of multiplication is correct. Cnoso correct
O3HAYAET NIPABWIBHO, 2 ue xoppekrno. Hyxno The product is well
defined.

30) We have to prove that F is compact. Hamuoro aydute we
must prove; have to prove 03Ha4aeT YTO-TO BPOJE Mbl 6biHYKOeHvL
doxasanb.

31) Then n equals to 5. Moxuo n equals 5 wiu n is equal
to 5, HO HU B KOEM CJIy4Ae Heqbas equals.

32) So A is linear; it means that ... He it, a this.
Cnoo it oTHOcHTCS X OODBEKTaM, a this K YTBEDXKICHMAM
(«ccpinxam», cm. § 8).

¥Yupamuenue 2. [epepeaunre na anr olckui s3sik.

1) [Iycte & -— Touka 1L10CKOCTH.

2) PaccMoTpHM THIIEPILIOCKOCTh B IpoctparcTse [R™ |, KOTOpast CoaepANT ToUKY
al,...,ag.

3) llpn n — oo nacjeaoBare.mHocTh { fn (2]} crpesuTes K Hylwo B Touke
& =Fn.

4) Mpt MoeM J0Ka3aTe 3Ty FHIOTE3y TOUBKO RIS CAMOCOLPANKEHHBIX Oepa-
TOPOB.

5) [Ipumenny MacaoBcKuit METO] KOMILIEKCHOM (hatbl.

6) Muomectso X — komnaxr.

7) B atoi cutyauuu nenecooGpasio uCKaTh BOIMOKHOCTL PACIPOCTPANKTL METOT
CETOK TTOHCKA NPubaKAEHHOTO PeMIEHHS YPAPHeHUH B YaCTHHIX NMPOHIBOAHBIX BTO-
POrc nopstJKa KBa3n-0AHOPOIHOND THNA Ha foee obiuil cayyait ypasseris (3.7).

8) Ilpegnoaox, wto rpynna G pazpemysa.



Tinaga [1

OBHIIXE ITPUHITHIIBE

B s10i1 raBe, MUHYS TPAaAULIMOHHYIO «TDAMMAaTHKY aHIJIMHCKO-
(O fA3bIKa», MbI OODBSACHAEM OCHOBHBIE Hjed, JeXallue B OCHOBE
1ipeIaraeMol KHHTH,

§ 5. I'1aBnoce — He mepeBoauTe, a nepeckazppaire!

OcnoBHas uaes 1peAIaraeMon MeTOAMKM — He NIEPEBOUTh PyC-
CKMI TEKCT CTaTbH, A M3Jarath CBOI PaboTy HENOCPEJCTBEHHO Ha
AHFJIMUCKOM SI3DbIKE, TOJB3YACh TOJBKO TeMH oOUpOTaMM H KOH-
CTPYKUIMAMH, B KOTOPBIX BBl yBEPEHDL

3ameuaTe bHOE CBOMCTBO MATEMATHHECKNX TEKCTOB NocTOypha-
KOBCKOMH 3M10XM COCTOMT B TOM, 4TO Jf06asi MaTeMaTHYECKAs TEOPHsL
M3J1araeTCsl ¢ IOMOLIBIO OYeHb O PAHHYEHHOrO Habopa CTaHAapTHBIX
060POTOE.

CKOJIbKO HYXHO 3Hath TakuxX 06opoToB? (OTBEYAIO MO-aHTJIHH-
cxu: that depends. Hanpumep, Haunnas umrars (no-aHriumicky)
thakyabraTuBHbH crieukypc B MU 3Me ana cryaenros, or xoTo-
PbiX He Tpe6OBAIOCH 3HAHMS AHT/IMIICKOTO S3bIKa, ABTOP B TEYEHHE
IICPBOTO MOJAYYACa [0b30BANCS TOABKO TPEMS 0O0POTAMH:

(repsmm) [ . ],

(repmun) is a (tepmun) | . |,

(tepmunmi) are (tepymunni) | . |,

YeTBIPbMS BBOJHDIMU CJIOBAMU (Suppose, then, here, further), ue-
TBIPbMSI PA3ALIUTELHBIME BBIDKeHWSMM (such that, if, and,
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where), OTHON MPUCKAskol (Is that clear?) v 0AHMM YHHBEPCAJD-
HBIM OTBETOM Ha Bce Bonpocel (Never mind).
Haya.sio nekuyy BIrsIACTO IPUMEPHO TaK:

Definition. A manifold is a pair (M, A), where M is
a topological space and A is an atlas; here an atlas A is a set
A ={fa: Us — R"} such that

(i) Uy C M s an open set;

(ii) fo is a homeomorphism;

(it) | Uy =M.

acJ
Examples:

)M sR*and A ={id : R® — R"}.
2) M is a sphere (57) and

A={pi: S" —n; - RF, 1 =1,2};

here py, pp are stereographic projections.

(3mech Ha /10CKe BbLIA HAPHUCOBAHA COOTBETCTBYIONIAS Kap-

THMHKA. )

Is that clear?
Definitions. Suppose (M, A) is a manifold and a, 8 € J;

then foof;* =14 g isatransition function. Further, (M, A)

is a smooth manifold, if Ve, 8 € J, ta,g € C(R"), where

C>(R") ={f: R® — R™ | f is an infinitely differentiable

map}.

Suppose ...

[lanee nexuusl npoAOIKAIACE B TOM Xe Ayxe. B KoHue nepsoro
noay4aca GopMyaupoBasach (B Npeenax BCe TOrO XKe CKYAHOTO
SI3BIKOBOTO MATEPHAJA) TEOPEMa Y UTHH

Theorem [Whitney, 1921]. Suppose M is a smooth manifold
and dim M = n. Then there is a smooth embedding N — R2?7+1
such that M and N are diffeomorphic manifolds,

Koneuno, noapsysaco Beero Tpemsi o6opotamu (a, 1o CYUIeCTBY,
NpaKTHYECKH OAHHMM!), Na1eko He yeaemb. B 1oM crenkypce, pa-
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3yMeeTcs, penepryap HCHoJib3YEMbIX 060pDOTOB TIOCTENEHHO pac-
IMMPSICH, HO B NEPBBIX TpeX JIEKLHSAX HE IPEBRICHI TIGIyTOpa
JECSITKOB.

Yro6b1 HanMcaTh NPHAMYHBIA TEKCT CTaTbd, OOBIMHO MOXHO
o6oitrch 20-50 noBTOPAIMMMACA KOHCTPYKLHAMY, ECJIH UX Pa3-
GaBasATh AocTaTodKbIM (> 20) KOAMYECTBOM BBOAHBIX CJIOB M BBI-
pakenwit. Ecam Bam akTuBHbIH penepryap 060pOTOB HEBENK, BaM
NPUAETCA 3ATPATUTh GObIIE MATEMATHYECKUX YCUAME, 3arOHss TO,
YTO BBI XOTUTE CKA3aTh, B paAMK{ CKY/HOIO 3araca BhIPasyTeabHbIX
cpeacTs. TekeT noAyYHTes HECKOJIBKO OAHOOOPASHBIM, HO 3270 TIO-
uAtabimM. (KcraTu, B 3T0M cUTyaumu npouece ero noAroTOBKH WHOTAQ
¢NoCOGCTBYET HAX0XKACHUI0 MATEMAaTHYeCKNX OMUGOK. )

Ecam painr penepTyap 060pOTOB OCHOBATEJEH, AYMATh MO Cylile-
¢TBY TIpMAETCS MEHblIe, paboTa moiiger OLICTPee, TEKCT TOMYSHT-
csl Gonee pasHooGpasueiM. Ho agech tamrtes onacmoers — ecim
060pOTOB OYeHb MHOTO, TEPAETCS Yetkas YBePEHHOCTb B MX [pa-
BHJIPHOCTH, HOSBASIOTCS HECYIIECTBYIONME KOHCTPYKUMH (O6BIYHO
KadbKH C PYCCKOrO, KOTODHie, KaK BaM OWMOOYHO KAXKETCSI, BB
[e-TO BUIEJH II0~aHTJIMHCKY ),

YUneno Heo6x0auMbIX (M JOCTATOYHBIX) 060POTOB 3aBHCUT TAK-
K€ OT XapaKTepa M3JaraeMoro MaTeMaTUYecKoro Marepuasa. ecim
B OCHOBHOM YTIPOBOASITCS] BbIYMCJIEHHS M npeofpasopanus popMy,
TO KOHCTPYKIIMH HYKHO COBCEM HEMHOTO, B anrepe WK TEOPHH Ka-
TErOPHIH MX HyKHO 11060/1bINe, CJ0KHEH NPUXOANTCA B TEOMETPHH,
FeOMEeTPUHECKOH TOTIOJIONMK K MaTeMaTuviecKo (pusuxe.

B sroit kaure npuBoantes 6osaee 100 crangaprHpix 060pOTOB.
Her Heo6x0aumM0CTH HX BCE 3aITOMUHATH, JOCTATOYHO OCBOMTD IITYK
20-30 ocHOBHBIX ¥ K HEM A06ABJATD «II0 BKYCY> €Ule CTO/IbKO XKe,
BbIGHMPAs MX B 3aBHCHMOCTH OT TEMATHKH Ballleid padoThl.

IIpexae uem nepeitta Xk Gosiee (GOpMaTbHOMY ONMCAHHMIO TOTO,
4TO MBI HASEBANMHU CTAHIAPTHLBIMH 060p0ram1, MBI XOTHUM [IOIYEPKHYTH
HEKOTOpbIe IPHHUMIHANEHDIE PA3TITINS MEXKAY PYCCKHM ¥ aHI M-
CEHM SI3LIKOM,
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§ 6. Eme paa o mocI0BHOM nepepoae

OaHO U3 rNaBHBIX PAIUYMH MEKAY PYCCKMM M AHIJIMHCKHM
SI3BIKAMU — HAJTHYHE TAAEKeH B IEPBOM U X OTCYTCTBHE BO BTOPOM,
Jlpyrast BaxHas1 0cO6EHHOCTD PYCCKOTO S3bIKA, OTIMYAONIAs €0 OT
AHTIMACKOTO, — 5TO GOJbINAsT M3MEHAEMOCTh coB (CydduKes,
OKOHYAHHs1, CITPSKEHUE) 110 YUCTY, PORY, TRAEKY M TID.

J10 nBa OOCTOATENBCTBA MPUAAIOT PYCCKOMY A3bIKY GOABUIYIO
rOKOCTh, OOMBINYI0 CBOGOAY B YIIPABJACHHM, TIO3BOSIIOT PAasHO-
o6pasnTh NOPSIACK CJOB ¥ IPUIATOYHEBEX npeAamkennii. Hamporus,
B aHIJIMACKOM MOPSAOK c10B (M yacteil dpasn) 3HAYMTENBHO 60-
Jlee eCTKHI - — Jalle BCero aHFJIMHACKOe MPeaJiOKEeHUE B HayqHOM
TEKCTE CTPOUTCS M0 CXEME:

BBOAHOE CAORO — INOAJCKAMEE — CKa3yeMoe —
— [IPpAMOE AONOJIHCHHE — APYTHE AONOJHECHHS

K TOMY K¢ aHIJIMICK 1 SI3BIK GOJ1ee AKTHBHEIA, OH OY€HD I110X0
TIEPEHOCHT OTIJIArGJBHBIE CYHIECTBHTEIbHBIE W OECCOHEPIKATE h-
HbIC CJI0BA-3aM0JTHATCIN, KOHCTPYKLMH BPOJE <IIOSBJSETCS BO3-
MOXKHOCTb PACCMOTPEHUAS, <«NACTOATEIbHAT HEOOXOAMMOCTD I10-
CTPO&HMS METOIOB UCCIICAOBAHH» H T.11.

JTH A3bIKOBbIE OCOGEHHOCTH TIPUBOMAT K TOMY, YTO [IPH IIOCJIOB-
HOM TEpeBOjie PYCCKOTO MATEMATHYECKOID TEKCTAa HA aHTJIMICKHI
(py mos1HOM COGMIOAEHMY TaK HA3bIBAEMBIX «IPABUJ IPAMMATHKH
AHCHHACKOFO ASBIKA» ) MOAYYAETCA UPE3BhIYaliHO THKENOBeCHbIH,
B CYUIHOCTH He4uTaeMbld, He anismickuii Tekct. Bogee roro, kak
MBI BUAE/IV BBILIE, YACTO «TEPSIETCS yIPABIeHUEY , M KAK CIIEACT BUE
BO3HHKAKT CEPbE3HBIE CMBICIOBBIE OLIMOKH.

ITpu xxesraHum OCTaBATHCSA KAK MOKHO OJIMKE K PYCCKOMY TEKCTY,
B $aCTHOCTH, cO6I0AaTh 06Iny1o CTPYKTYPY dpassl U, IO BO3MOX-
HOCTH, TIOPSIA0K CJOB, MPUXOAUTCS NEepeJaBaTh GYHKUHH Najex-
HBIX OKOHYaHUI KAKUM-TO ADYTMM IPAMMATHYECKMM MEXaHH3MaM,
CBOMCTBEHHBIM aHIVIMHCKOMY 513bIKY . {JCHOBHOM HCIIOJIb3YEMBIR Me-
XaHNM3M — YHOTpPe6JeHNEe CI0BEYEK (IPEAJIOTOB), B 4aCTHOCTH

of, in, on, at, for, under, from, over,
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ITH CJI0BEYKH AOJUKHBI NOSBISITHCSA U TIPH 1IEPEBOJAE PYCCKHX
jIpeanoroB (B, HA, OT, IPH, AJsl, 104, Ham) TpyaHOCTh 3aech
COCTOMT B TOM, 4TQ YeJAOBEK, HE SIBJSIOINIACA HOCHTE/eM aHrIui-
CKOTO sI3bIKa, HE 3HAeT, KAKWe HMEHHO <«C0BEYKM» HYJKHbBL B TOH
wau uHoit curyauuy. lodeMy-To no-aHrMiicKu ToBOpUICcd un-
der the mapping, HO as n — ©0c, B T0 BPeMsl KaK HO-PyCCKH
34eCh B 0O0HX CAYYIX RPU, 2pynna npeobpa3oganuil NEPEBORUTCA
KaK transformation group, a BOT cucmema ypasHeHuil — KaK sys-
tem of equations. Kax nocTuyun 570 Heserkoe wekycctso? Heysxemn
AL HAMMCAHUSA XODOMIET 0 MATEMATHYECKOI'O TEKCTA HYXKHO JEPHKATh
B 11aMATH TICAYH M THICSIYH KOHKPETHDIX NPABUIbHBIX KOHCTDYKLMH
¢ TPeANOraMu?

K cuacteio, 6es storo moxno oboiitiucs. B ucnonp3yevMpix HaMu
o6opoTax Mpl M36eraeM, M0 BO3MOXKHOCTH, KOHCTPYKUMH ¢ IIPeLIo-
ramu, 06x0as1¢ch Gosee IpocThiMU HocTpoenuamn. Haunbonee vacto
ynorpe6sieMble 0G0POTHI ¢ MPUBJIEYEHHEM NPEAIOroB (HANpPHMED,
CJIOBOCOYETAHNE OZDARUYEHUE HA RPOCPUHCMEO ) CBE/IEHBI B CTIEIH-
asbaoe poroarenne (J1punoskenne 111}, Kpowme roro, nopsaaox cjios
B TIpPeAJIaTAEMBIX 3/lech 000POTAX - - BIOJHE AHIJIAHCKWHA, B BHX
OTCYTCTBYIOT «YTIPAB/ISIOIINE CBSI3M» MEX Y PA3IMYHbIMHU 4acTsAMU
npe;UTosKeHni (cM. 1o atoMy 1osoay § 15).

Wtak, e nepesoa, a nepeckas. A jiepeckad 0CHOBbIBAETCH Ha
CTaHAAPTHBIX 0O0POTAX — WTAMMax.

§ 7. MaTeMaTv4eCKHE TMITAMIBI

MareMaTH4ecKHi OITAMHA -— 5TO 3arOTOBKA AJs1 CO3JaHHA OX-
HOTHIHBIX MaTEMATHYECKUX BBICKA3DIBAHMI, 3ar0TOBKA COCTOMT U3
TekcTa ¢ MpoGesaMu /15 IEPEMEHINBIX CJI0B (M/1H CA0BOCOYETAHMI );
3anQNHSEI 9TH mpo6enbl CIOBAMH HA/JIEMKAMIEr0 THMIA, BBl MOXKETE
1PEBPAINATD HITAMIT B KOHKPETHBIE MATEMAaTUYECKKE BLICKA3KIBAHMA .

[Ipeabsiasist wTaMin, Mpl OyAEM YKa3bIBATh B YIJIOBBRIX ¢KOOKax
THIT IEPEMEHHEBIX CJI0B (CJI0BOCOYLTAHU ), KOTOPBIE MOYXKHO BCTABHTD
B KaxxapIi ripo6en. Harpyumep, 0uH 13 caMbiX XOAOBDbIX HMITAMIIOB
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THE ( TepMuH ) IS { XapaxTepncraka )

MMEET 1Ba NPOGEA, TUIIA MepMUH U XAPAKMEPUCTAUKAE, VI TIODOXK JAET
TAKHE MATEMATHHECKHE 0G0POThI KaK
The function f is continuous.
The manifold M is smooth.

M1 pasiMyaeM BCEr0 TPH THIIA NEPEMEHHBIX CJIOB (CI0BOCOYETA-
HMi1): KPOMe ABYX HA3BaHHBIX GBIBAIOT €lle M cebtaky. THM cebilika
TIOSABJISIETCST, HATIPVMED, B TAKOM TMONYJSIPHOM HITAMIIE:

{ cepuika ) FOLLOWS FROM { cCbUIKA )

OH 1opoXaaeT, HAIpUMEP, Takye 060pPOTHE:
Theorem 2.1 follows from Poincare duality.
The last statement follows from Lemma 3.2.

I1puBenem emre HECKOIBKO YACTO BCTPEYAIOWMXCA ITAMIIOB, BME-
CT€ C IPUMEPAMU MX 3aI10/THEHHA.

FOR ANY {Tepmuti } THERE EXISTS A { vepmuH )

For any natural number there exists a successor.
For any projective space RP™ there exists a smooth embedding
RP™ C R?",

Henyro cepyio mTaMnoB MOKHO OJ1y4UTh HA OCHOBE GHHAPHDBIX
OTHOIIEHWI, TAaXWX Kax 18, has, gives, is contained in, 1is
isomaorphic to, coincides with, generates, contains, spans
UT. A.

Hanpuwmep,

’ THE { TepMuH ) CONTAINS A { TEpMHUH )

The algebra sl(n) contains a primitive subalgebra.
The space X contains a dense c-net.
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B wrammne mMoxxer 6blTe 1 GoJlee ABYX NepeMEHHbIX €JIOB, Kak,
HaTrpuMep, B IMONYAAPHOM B anrefipe urraMie

THE SET OF ALL {Tepmusnr) IS A {TepMuH )
WITH RESPECT TO THE { TepMuH )

The set of all integers is a group with respect to the sum
operation.
The set of all square integrable functions is a Banach space

with respect to the norm ||f|| = (f fzd:e:)”z.
B posau riepeMeHHOro c/IoBa MOCYT BBICTYIIATH MaTeMaTUIECKUE
CUMBOJIbI MM (POPMY.JIbI, HaNpUMep,
For any z € (0,1) there exists ay >z, y € (0 1).
(I) = (1I) follows from (2.7).
FIMetoTed mitamMmsl, B KOTOPbIX HEKOTOPbIE TTYCTbIE MeCTa 00s13a-
TeJBHO AOJKHBI 3aAII0MHATCS CUMBOJIAMY, HAMPUMED,

DENOTE BY {cnMBOJ) ANY ( TepMuH )

Denote by » any element of X.
Denote by r any positive number.

SaKOHYHM 3TOT KPAaTKMM CIHCOK INTAMIIOB MPHMEPOM, YacTo
HCIIONb3yeMbIM TP (POPMYTHpOBKe onpeaenennid. Mpl Buaeau,
410 ONPENENEHUsS — TOHKOE MECTO, B KOTOPOM PYCCKOSI3bIYHpIA
ABTCD 4ale BCEro MCIoab3yeT <« /DKe-IITAMNBI» — NPHAYMAHHBIE
MM CAMHM AHTJIMHCKME KaJbKKH PYCCKMX KOHCTDYKUME, HEJIOBKO
ABydalive UJN HENOHATHLRIE ANTJOA3IBPMHOMY “MTATEI0. HpHBeﬂeM
IMPUMED «XOPOLIETO» MITAMINA.

ANY {TepMuH ) IS CALLED { XapaKTepHCTHKA }

Any element x € K is called positive.
Any map f € C®(R",R™) is called smooth.
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B saxnrouense 31oro naparpada — asa aamedaHusl.

Ileproe. YacTh npuBeaeHHbIX MITAMITOB Yalle BCETO TOSBIALTCS
He CaMOCTOSTENbHO, a KaK 4acThb 60.1ee CI0XKHbIX KoHCTPyKimi. Ha-
[IPUMEP, NOCASAHYE [BA INTAMIIA €CTECTBEHHO EPOJO/IKAIOTCS TAK:
Denote by G any group such that ...

Any map i: X — X is called involutive if ...

Mpi He mpeJIaraeM B STOM KHMre HUKAKMX J/IMHHBIX LITAMIIOR;
ANVHHBIE (DPa3bl MOXKHO MQAYYHTH, KOMOMHNPYS HAlM KOPOTKHE
IITAMITM C TIOMOLIBE) TAK Ha3biBaeMbix pasjeaurenen. O6 asrtom
pacckaszano B § 11,

Bropoe. Uurateun, Bo3MOXKHO, 3aMETHB aPTHKIH, [OABIAIOLIME-
cst B HEKOTOPBIX IITaMnax, 3agasan cele Borpoc — moueMy the,
a He @ (Man Hao6opoT)? JtoT Botpoc Mbr 06cyaum B §§ 9-10.

Ynpaxuenue 3. Vicnomsayitre xamaniit us nrramnos § 7 40 coananna MareMa-

THUCCKOrO BulCKA3hIBAHMA 10 Balei CHEHAIBHOCTH .

Ynpaxuenne 4. [lepeckaxure mo-awrawitcku caeayiommit MaTeMaTUYecKui
TeKCT, HCTNNIb3YH TObKO 0fCPOTHI, OCHOBAHHWIE Ha CEMM WITAMITAX, YKA3AHHKIX
Bbllie, nBOHbie CJ0BA suppose, Lhen W CNOBA-pasjenuteny such that, if, where.

Hycms k: 51 — R3 - 2sadxuii yaen. Obosnawum uepez ¢ omobpaxenue
8t — G(1,3), nocurarwmee xaxdyw mouxy s € k(S') 6 npauyio, napartervuyio
xacamensvmod x k(S') a mowxe s. Paccuompun aaemenm o € w1 (G(1,3)), nopo-
wdennwit nymen H(k(S1)) Hycmn smom snemenm we mpusuaren. He TpeGyeres
Byxsannybii, OMMAKHH K TEKCTY Mepesoj, a TOIbKO NepecKas, NepejaouMit cMuici
TeKCTA,

§ 8. TepMunsi, XapakTepUCTHKH, CCHUIKHA

Kax 6pino cxasano B npeabiaymeM maparpade, B MITaMIIbl BCTa-
BJASIKOTCS TIEPEMEHHBIC CJI0Ba, pa3GHTbie HAMH HA TPH THMIIA. JTH
TUIBI {TEPMMH, XapaKkTepUCTHKR, CCHIIKA) — HEYTO BPOAE HacTeil
pedan MATEMATHYECKOTO TEKCTA.

XapakTepHCTHKH — 3TO CJIOBA WM CJAOBOCOYETAHHS, HCIIOA-
HSIOIIME POJAb TPHIATATEABHOIO, YTOYHSOMME (CyKawmme, Xa-
PAKTEPU3YIOMME) CMDICH MATEMAaTH4ECKOTO NOHATHS. IlpuMepsi:
continuous, Jordan integrable, abelian, decreasing, associative,
k-connected, admissible, hyperelliptic, Banach, stable in the sense
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of Lyapunov, arcwise connected, self-contradictory, asymptotical-
ly stablenT. n.*

Tepmmu — 3TO rJIaBHBIE ﬂeﬁCTByIOMHe JTHIIA MaTeMaTH4eCcKorn
TEOPHHM, WCIIOJHAINUE POIb cyllecTBUTenbHbX. Hanpumep: set,
function, smooth manifold, Banach space, foliation, linear differ-
ential equation of the second order, point, element of G, x-axis,
zeta-function, small category, G-structure, K (m,n)-space, multi-
ple integral, CW -complex, Chebysheff polynomial.

Tepmunni 00bMHO CHROXKAOTCA APTHKASMHM, HO 3TOT BasKHBIN
sonpoc obcyxKaaercs oTAebHO B § 9.

CchIkH noABIAIOTCA, KOTA2 MBI KOMMEHTHPYEM MareMaTHie-
CKHHM TEKCT, OHH OOBIYHO WIPAOT POJb CYIECTBUTENBHBIX, HO 060-
3HAYATOT He 06BEKTHI TEOPHH, & e BEICKA3BIBAHMS MJIM KYCKH BBICKA-
3BIBAHNMH; BBIPAXKAACH BBICOKOMAPHO, MOXKHO CKas3aTh, YTO OHW OT-
HOCSTCS CKOpeH K MeTaMaTteMaTrke, yeM K MaTeMaTuke. [Ipumepst:

the proposition, Theorem 2.1, the previous lemma, Hilbert’s
method, the WK B method, K AM theory, the paper (3| n1. n.

Oan0 ¥ TO 2Ke AHrAMICKOe CJI0BO MHOTAA MOYKHO OTHECTH K ABYM
(ecm He X TpeM) pasHmIM Tunam (B HameM cMbicae). Tak, cioBo
proposition MOXeT 6bITh KAK TEPMHHOM (B MATEMATH4eCKOH JIOTHKE),
TaKk u cchUIKOR (see Proposition 3.7), cnoBo integral sipmsiercs
Y TEPMMHOM, M XaPAKTEPHCTHKOMH.

Vnpaxuenne 5. Onpepesute THn (TEPMHH, XapaKTEPHCTHKA, CCbLIKA) BHLIE-
JIEHHEIX CJI08 B CAEAYKIEM TEKCTE.

Hyers X;: Q — R — cayuaiinas seruwvuna na (3, F, P), usnepumas omocy-
Temuo o-gazebpu A; C F,1=1,2, nnyers oAy, Az) = . B cuny Teopemu 2
cooTHomeHxe (3) MOKHO 3AMEHHTD HEPAGEHTRBOM

lcov (X1, X3} < (15/2)2a]| X1 || - || X2]|.

Buonee Tora, cywecTByoT agposmuocmuoe npocmpancmeo (), F, P) u takue cay-
waiinme seununtl Yy, UTO ...

* Hexoroprie anriniickMe cyLIeCTBHTE]bHBIE, CKAXEM, CNoB0 transformation,
IIpeBpaIualoTcs B MPWJIATATENbHEIE, KOTAA HX CTABAT NEPe/] APYIUMU CYIUECTBHTE Th-~
HBIMK (346Ch, HANpUMeEp, B CIOBOCOMETAHNM transformation group), HO TIPH 5TOM RE
MOTYT UCPATh POAb NPUIATATELHLIX, CTOHA OTARIBHO. TAKHE CJI0Ba ME HE CHMTAEM
XAPAKTE PHCTHKAMM.
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§ 9. Tepmunm kax OOBEKTH B HOHATHA: APTHKAM

TepMuHBl B MATEMATHYECKUX TEKCTax GbIBAIOT ABYX COPTOB —
MOHATHS ¥ 00BbEKThl. B aHramiickux MareMaTUdecKux TEKCTax I1o-
HATHS CHAGKAIOTCH apTUKJIEM d, a 00beKTH - — apThxkaeM the. Bu
6yaeTe MPaBUJIbHO CTABHTb APTHKJM [1€Pe] TEPMHUHAMM, €CJM Ha-
YUMTECh PAIMYATh OOBEKTHI M IOHSTHSL. A 9TO COBCeM IPOCTo (A4
MATEMATHKA, TIOHMMAIOIIETO CO3JABAEMBIIl MM TEKCT).

Marematudeckuit 06BEKT — 3TO TepMUH (COBO MK C/OBOCO-
YeTaHKE), KOTOPBIH GbLI PaHee 3aPMKCUPOBAH HIIKM KOTOPBIH 0HO-
3HAYHO ONpPeaeaeH KOUTeKCTOM.,

MaremaTuveckoe MOHATHE — 3TO TEPMHUH (CJIOBO HJIM CJIOBOCOY e~
TAHUE), ONUCHIBAIOLIMIT UEAbIA KIACC OGBEKTOB, WK PEACTABHTE, b
TaKOTO KJaacca, GUKCUPYEMbiid B JAHHBL MOMEHT.

Tak, B npeasoxenun «Ipynna Ty, paccmompennas e § 3, ne
npocmas cJA0BOcoYCTaHUE zpynnd [y — obbext (paHee 3apuKcH-
posaH). B npeanoxennn xe <«(Z,,+) asasemca zpynnoti» CIOBO
zpynna — noHsTHe (Kaace o6bekToB). B mpeamoxenvn «Yucro
P =max{a;} noroxumervroy cioBocoueranue wucao P — o6bext
(0/1HO3HAYHO OMpejeaeH KOHTeKcToM). A B mpeanokennn «Buibe-
pem marxoe wucao n € N, wmo n > T» CJIOBOCOYETAHUE Yi(.20
n € N — noHaTve (BLIGMPaeMblii B JaHbli MOMEHT TIPEACTABUTE/D
KJ1acea).

[TostoMy npy nepeckase sTUX YeTbipex Mpas apTHKAM Paccia-
BAAIOTCS TAK!

The group Ty considered in § 3 is not simple.
(Zn,+) is @ group.

The number P = max{a;} is positive.
Choose a number n & N such that n > .

¥npaxuenune 6. Ompegeitnte, Kakue TEPMUEB - — OOBEKTH, KAKHE — TIOHATHA,
H NEPeCKANTE C,IEY OIMNE NPEIJI0KEHHA NO-aHTJIHHCKH.

1) Hone amuemos Zis ne seasemcs arzebpauseciu IamMxmymois.

2) Snavenve Pynxyuu f{z)=1/(iz) npu 2 = 2 — wucmo ununoe.

3) Cmenennoil psd suda y_, anz™ moxem pacxodumecs,

4) Oynxyua w = 1/7 nopoxdaem uneepcuro.
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Bepriemcs Tenepn K nammm mrramnaM. Cambiii nepssiit (cM. § 7)
MOKIO TEMepb YTOYHHUTD, 3aIMCaB ero B BUAE

THE { o6beKTt ) IS (xapax*repncrmcaﬂ

(M1 3amennm { TepmuH } Ha { 06eKT ). UeTBepTplil ¥ IsITHIA wTaM-
08l M3 § 7 MOKHO nepenucars Tak:

THE { 06beKT ) CONTAINS A { moHsITHE )

THE SET OF ALL {vepMuHDl ) IS A { noHsTHE )
WITH RESPECT TO THE { 06bexT )

B nocregneM mtamme Mbl ocTaBusiM 6e3 M3MEHEHMH CJIOBO
{ TepMUHBI }; A€J10 B TOM, YTO 34€6Ch (B MHOXXECTBEHHOM YHCJIE) ap-
THKJS ve Tpefyercst. B aanbHelimeM B HawUX mMTammax Mbi Oyaem
ABHO YKa3bIBaTh, KAKHE TEPMUHBL — OODBEKThI, KAKNe — TICHATHS.

Ynpamuenne 7. Cpenaiite 3To 417 0CTATbHBIX IrTamnos 143 § 7.

3ame'nm, YTO B aHETHACKOM S13bIKE HMEIOTCS BIIOJIHE rpaMMaTu-
YECKHU MPABHJbHLIC BUWIOHIMEHEHWA IITAMIIOB C s —- KOUCTDYKITHHA
BHnaa

A {noHsTHE ) 1S A { MOHATHE )

A {nossitie ) 1S THE { o0bexT }

(OaHako MbI UX He BKJIIOUAEM B Halll CIIMCOK ITAMIIOB [TOTOMY, 4T0
OHU — 0COOEHHO BTOPOH — PEAKO HCTIOAb3YIOTCS B MATEMATHYECKHX
TexcTax. KoHEUHO, MOXHO ([10Ab3yACH NEPBLIM U3 HUX) CKA3ATh!
A one-point subset of R is @ compact set, HO 3Ty MbIC/Ab Jgydlne
BBIPA3MTP C NOMOIIBK APYForo wramna; Any one-point subset of
R is a compact set.
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OrmeruM elne 1Ba 4aCTO HCHOJL3YEMBIX ™ IITAMIIA C APTHKIIEM &

THERE EXISTS A { moHsiTue)

THERE EXISTS A UNIQUE { nomsitue )

Moxker nmokasarbest, YTO APTUKJIb @ BO BTOPOM MMTAMIIE HE JIO-
rndeH {{ 1OHATHE ) 00HO3HAWHO ONPEaeseHO KOHTEKCTOM, IO3TOMY
xouercs ckasate the unique), oaHaxko, T0 0GCTOATENBCTHEO, 4TO
{ noHsiTve ) B 3TOM MecTe poanTcs (durcupyercs, o6osHauaercs),
MPEBAJMPYET HAA TEM, YTO OHO OMpPeAESeHO KOHTeKeToM. He B Ha-
LIeH BJIACTH MEHATH KMBOW AHTIMHCKUN S3BIK — B 5TOM KOHTEKCTE
AHIJIOSI3BIYHBIE MATEMATHKM BCET/la TOBOPSAT d uniqie; 3AllOMHUB
3TOT OCOOBIN Caydai, Tak xe 6yAeM MOCTYNATh H Mbl,

Bor eme a8a mramMna ¢ apruxiem a;

| THERE IS A { 1oHATHE)

THE { 06beKT ) HAS A { OHATHE )

[lepBoiii, Tak ke Kax WTaMI there exists a (KOTOPOMy OH CHHOHU-
MI9EH ), OGBIMHO MCTIOAb3YETCHA C PasfefdresieM such that. A Bor
MpUMep ynoTped IeHus BTOPOro IUTaMIIa:

The equation has a nontrivial solution.

B aaksiouenve storo naparpatha oTMETHM OTMH BAXKHDBIA HITAMIT
¢ AByMSA apTUKIsMH the:

THE { 06bext ) 1S THE { 06bexT )

The number 17 is the smallest Gaussian integer,

* OBLYHO B COCTABHOM NPELJIONEHYN ¢ pasgenuTesneM such that, Hanpamep,
There exists a point ¢ suck that f{c) =0.
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Pasymeercs, Bce cKa3aHHOE TIPO IITAMITEL C IS IIEPEHOCHTCS HA
UITAMIIbl, B KOTOPBIX BMECTO i§ CTOMT APYyroe 6MHAPHOE OTHOLIEHNE
(cv.§7).

B sakmovyeHue atoro maparpada — OZHO 3aMEYAHHE IIPO MO-
audukawpo an aptukias a. B Mockse 1 B Apyrux pOCCHMCKMX
rOpoAax CTYAEHTOB W IUKOJBHHUKOB Y4aT, YTO @72 CTABHTCS BMECTO d
ICPea €J0BOM, HAYMHAIOMMMCS € TJACHOM. 310 Henpasaa. Bor asa
KOHTDAIpHMepa.

Let M be an n-dimensional manifold.

Suppose P has a y-coordinate greater than 1.

Ha camomM ke aese an cTaBUTCA mepes TIACHBIM 36yxoM (3BY-
KoM, a He 6ykpoii!). Haspanusi HEKOTOPBIX COTJACHBIX HAYMHAKTCS
¢ FAIACHOIO 3BYKa (Haupumep n) ¥ Hao6opot (Hanpumep y). Caosom,
Y>KHO ODHEHTHPOBATLCS Ha TIPOM3HOIIEHNUE, a He HA JOPManbHYIO
PUHAAIEKHOCTD OYKB K (POHETHYECKHNM KATETOPHSIM.

§ 10" ApTHKIH: aKCHOMATHYECKHIN MOAXO0A

B opeapigywem nmaparpade Mbl BUAEIH, KAK BHIOUPAOTCS ap-
THKAX @ U the TIpY WCU0Ab3CBAHMM HITAMIIOB. JTO OKa3aaoch
€JI0M HEXUTPDBIM; aBTOP YBEpeH, OAHAKO, 9TO IPO/IBURYTBIH YyHTa-
TE/Ib UCHBITHIBAET ONPEALTIEHHOE PA30YapOBaHHe — €My XOTEI0Ch
3Harb, KAKOH aPTHKIb CTABUTE U B 0O0Jiee CIOKHBIX CHTYAIMSIX,
HC OTPaHMYUBASICDH [IPOCTHIMM IUTAMIAMHK, OTOOPAHHDBIMH MHOH .15
o710l KHurd, J{/1s TAKOTo YMTATE s HAMUCAH 3TOT (HeobsA3aTe TbHbii )
naparpad.

O6ewmannbie npasuna Mpl ¢POPMYAUPYEM B BHJIE aKCHOM; HO
LipM 3TOM HY>KHO MMETb B BUAY, YTO CHCTEMA aKCUOM He Oyaer He-
I{DOTHBOPEYMBOI, B HEKOTODBIX CHTYAUMAX NPHMEHUMB CPa3y ABE
4KCMOMDI, AAOIIHE MPOTHEOIIOJIMKHDIE YKasatus. B aToM, ogHako,
HeT HUYEro CTPALIROrO — B S5THX CHUTYAUMsAX JI060# BbIOOp Aony-
CTHM; Kako# U3 HUX Jayqme (BONpPOC yxe BXycoBoH), 3aBHCHT OT
aABTOpa M OT TOTO HIAHCA, KOTOPHIH OH XOTeJ [10J9ePKHYTb.
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IL.

111,

Iv.

A) MaremMaTHueckne TepMUHBI B € AMHCTBERHOM THCIE
ApTuKIb the cTaBUTCA IEPET TEPMUHOM, €CJIH
a) TepMull pauee (HEAABHO) yrioMuHasics (BBOANACS );
6) TEpMHMH OAHO3HAYHO OTPEAE/ieH KOHTEKCTOM.
ApTHKJb @ CTABUTCS TIEPEN TEPMUHOM, €CIH
a) TepMMH 0603HAYAET I1eJBIM KJacc OGBEKTOR, M pPedb WIET O
IPUHAAEKHOCTH K STOMY KJaccy;
6) TEPMUH B 9TOT MOMEHT IIOABJIAETCH (BBOAUTCS, DUKCHPYETCSE).
IHukaxoro apTHK/S He HYKHO, €CJH TIEPEA TEPMHHOM CTOMT OJIHH
M3 «A3BIKOBBIX KBARHTOPOB» (some, each, any, a certain,
everyvuT. I.). ,
HyneBoit apTUKIb (= OTCYTCTBUE APTUKNS) <HCHOJIb3YETCH»
B ABYX OCHOBHDIX CJ1YYasiX:
(1) «nepen» HazsaHUAMM OOHIMX TEOPHH;
(2) nms aTpUOYTOB TAHHOTO MOHATHA (TAKMX KaK PAAMYC OKPYIXK-
HOCTH, CTETEeHb MHOTOYJIEHA ¥ T. 11. );
(3) a rak:xe B 0/1HOM YACTHOM CJIy4ae: CJOBO space (B 3HAYCHHM
R?) cHaGxaercst uy IeBBIM apTUKIEM,

PaccmoTpuM COOTBETCTBYIOIIME IPUMEDDI.

(1) In topology continuity is the main notion.
This thearem is proved in Morse theory.
() aHako K 60.16€ YaCTHBIM TEOPUAM MOKCT CTABUTBCS APTHKIIB,
TaK:
This is a standard theorem in the topology of smooth
manifolds.
(2) A polynomial of degree n.
A circle of radius r.
A manifold of dimension 3.
The point Py with coordinates (5, —2).
The function in coordinate representation.
A function of bounded variation.

(3) A curve in space or in the plane.
A surface in three-dimensional Euclidean space.
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J{151 SHATOKOB OTMETUM, YTO apTHKIb the nHoraa yrnotpetasercs

y nepe O6LUIHMH IOHATHAMM, KaK, HanpuMep, Bo pase

The notion of the differential equation is a great invention of

mankind,

X0T4, [I0 MOEMY MHEHHID, 3A6Ch JIYKINe 3BYYMT KOHCTPYKIHA C Hy-
JEBHIM APTHKIEM

The notion of differential equation is a great invention of

mankind.

V.

VI

VT

Vil

X,

XI.

B) Cehiiku B eHNCTBEHHOM YHCAE

Ecnu ceniaka cnaGxenia HOMEPOM WM APYTHM CUMBOJIOM {HaIIpH-
viep, Lemma A, Theorem 2.1, equation (2)), apTuK.16 CTBAUTD
He HYK110.

This proves Theorem 2.1,

(Ho: This proves the theorem ... )

It follows from Lemma 3 that ...

Ecu cepinka (He criabxeHnasg HOMEPOM ) KACaeTcsl IPUBEACHHOTO
B JaHHOH cTaTbe TeKCcTa, HyxKeH apTukiab the (the previous
lemma, the subsequent proof, the condition n > 3).

Ecny cepiika (e crabkeuHas HOMEpPOM) OTHOCUTCS K HOBbIM,
BIIEPBbIE 37€CH YNOMSIHYTBIM TEKCTAM, HYXKeil aPTHKMAD &.

Here we construct a new theory of ...

Ecsm cepuika oTHocUTCA K Kakoii-nu6o uayke Boofine, npuMe-
HAETCS HYJIEBOH APTHK.Ib

In homology theory ...

CcbLikn Ha auTepaTypy cHaGkaloTca apruxiaem the (see the
paper [2))

C) MuoxkecTBeRHOE WHMCIO (TEPMMEBL B CCHLIKH)

Ecnm B eAMHCTBEHHOM wHC/e Tpefyerca apTHKIb @ (miu ecTb
COMHEHMS B TOM, 4TO TPEOyeTCs apTUKAb the), B MHOXKECTBEHHOM
YHCJIE APTHK/S HE HY3KHO . )

Ecan B eauncrsenHoM uncae Tpeyercs apTHxab the, T0 Bo MHO-
JKECTBEHHOM TOXKE.
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XII. Ecay TepMMH WM ccblika (6e3 HOMepa) ABJISETCA MOANENKA-
MM OCHOBHOTO CKA3YEMOTC JAHHOTO NPEAJOXKEHWsS!, CTABHTCH
apTuKJb the.

XIII. B sarosioBkax cneayer u3beraTb apTHKJIEH, HAIPUMeEP, MCIIOIb-
3yA TepMHUHDBI B MHOKECTBEHHOM YHC/AC BMECTO EMHCTBEHHOIO.

Yuopamuenne 8. BoasMHTE HODENPHHT aHIIOCAKCOHCKGNO ABTOPA MO Aawel
CHEUHANLHOCTH W /1R KaXROTO ApTUKIA (B TOM 9dc/le HYJNEBOTO) ONpPEAEINTE,
B CODTEETCTBUH ¢ Kakoi w3 akcyom [-X 111 on 68171 nocTagnen.

§ 11. Pazgenauress, cOCTABHbIE KOHCTPYKIHH H 3AISTHIE

Bce mramMmpi, XOTOPLIMH MBI MOJB3YEMCS, ACCTATOYHO KODOT-
xue ¥ npocroie. (OaHaKo, KOMOHHHDPYS MX, MOXKHO CTpOuTh H 6o-
Jiee AJMHHBIE COCTABHDIC TIPEIJIOKEHUA, 110.1b3YSICh CIy>KeOHbIMN
caoBaMH-pazdeaumenamu. CxeMaTHUECKd 5TO BbIJISINT TaK:

[wramn 1| — { pasgenutens ) — [wravm 2.

nau B 6oaee obwem suae

[mramn 1] — { paspesmrems 1) —
—+ [wravn 2| — { pazpenurens 2) — ... —
— {pasgemurcas (n — 1)) — [wraMn n ).

ITpumepsr:
[There exists a & > 0] (such that} [U contains f(Osz)].

[ Suppose = is a root of equation {2.1)] {such that) |{(Az,z) is
positive | {, where) | ) is the least eigenvalue of the operator A

B xauecTBe pasnenmTeneidl BbICTYIAIOT CIEAYIOMUE CJoBa {CIo-
BOCOYETAHUS )

, where | if | when | whenever | such that | and | or
but | although | unless | provided | , i. e., | whence.

PaBﬂeﬂHTeJIH 06.}]3}1 aroT CJeAYIOUIAM 3aMeqaTeAbHbIM IpaMMaT-
YeCKHM CBOMCTBOM. OHH CEMAHTHWYECKU CBA3BIBAIOT CHHTAKCHYECKH
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3aKOHYEHHBIE HACTH UPEAJIOKEHHHA, HO He TpeGYIOT HHKAKUX BHY-
TPEHHMX COIVIACOBAHME OTAENBHBIX CJIOB (M MX OKOHYAHMIL) BHYTPH
pa3HbIX HaCTen. He Bce cay:keGHpie cioBa 06,1aJ3a10T 3TUM CBOMH-~
CTBOM. HAIIPHMED, CJOBESKH that u which, a TAKKE MECTOMMEHWS,
KAK [APABHJIC, BBIMIOTHAIOT ONMPEAE/IEHHYIO TPAMMATHYECKYIO (PYHK-
M0 BHYTPH TOH YACTH TIPEMJIOKEHNA, KOTOPYIO OHH OTKPBIBAIOT, H
YACTO TPEOYIOT HEKOTOPOIO CHHTAKCHMECKOTO COTJIACOBAHMS C IIpPe-
ABAYIAMEA SACTAMH.

Takum o6pasoy, NpH HUCNCAb30BAHWU PA3AEIUTENCH (H HX Bb-
6ope) Hy>XHO CeIUTh 3a CEMAHTHKON (MATEMATHYECKUM CMBIC/IOM)
DPENIOKEHNs], HO HET HYXKIbl AYMATh o CHHTaKcuce (rpaMmaTuxe).
B HawuMx COCTABHHX TIPEAJIOKEHUSIX OTACTbHBIE UITAMITBL BHICTPA-
ABAIOTCS B PAA, 4 PA3ASIUTENM UI'PAIOT POJIb MAPKEPOB, o6o3Ha4as
KOHEl NPebUIyLIero mraMna ¥ Ha4a1o nocxenyiouero. Crpykry-
pa (ppa3bl HO3TOMY TOJYYAETCA JMHEWHON, CIOKHOUOIYMHEHHBIE
TP JATOYHBIE HPEAIOMHEHNS MCKIIOUEHbI.

He6oabumoe oTeTyI IeHME O 3aMATHIX, 3aMETUM, YTO 3arsgrast
caMa MOKET MTPaTh Ponb paspemurensi. Hanpumep,
| Suppose f: M — N is a map| {such that) [f(M) is compact]
(.Y [the closure f(M) coincides with N}, {and) ||f)] < oc.

Hance, nepea pasgenutensiMu where n t.e. 0643aTe/bHO CTa-
BMTCS 3anATasd (TakuM 06pasoM, pa3fe MTeneM SBISITCH He CaMH
9T¥ CJIOBEIKH, a KOHCTpyKumu {, where) u {, i.e.,}. llepen
paagesutesieM and 3anATas CTABUTCA TOJBKO, CCJIM HPEALIECTBY-
Jolpe ABa LITAMIIA PASAEJCHB] 3aIBITON-Pas3esnTeNeM, T. €. HpH
NepeuncsieHusx yTBepxKAeHni uaM yenosuid. [lepen ocrambabiMM
pasje/MTeasMH 3aATas He crapures HuKoraa. Oco6eHHo neyMecT-
Ha (HO YaCTO BCTPeYaeTcst B IVIOXHX NEPEB0/AX ) « PYCCKas 3arsitaiy
nepea such that.

Boo6iie ke, HCIIOJb30BaHUE 3AIATHIX B AHTIHHCKOM AIBIKE
UPHHLMIMMATBHO OTJAHYAETCA OT MX WCHOb30BAHMA [10-PYCCKH.
(OcHOBHAA LEb PACCTAHOBKY 3HAKOB NIPETIMHAHVS B PYCCKOM TEKCTe
— OPOAEMOHCTPUPOBATD UWTATENIO, YTO Gemop &radeem npaeu-
Admu pyccxott nynxmyauuu. B aHCaniickoM A3bike npaBUi MYHK-
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TYAllM NIPOCTO HET, Y 3AMAThIe CTaBATcs 0as ydobcmea uuma-
mesg. [103TOMy B XODOIIMX MaTeMATHYECKHX TEKCTAX 3aIlsThie
— peakue roctd. Mpelcap pasBreaeTcs JMHEHHO, ¢ HEYKOCHH-
TeJbHOI JOrMKOH M 6e3 maya. J3amsiTele {IOABSIOTCA Pa3Be 4TO
I MEPEYUCTEHHSIX, WIM MOTYT OTAE/ATH BBOJAHBIE BBHIPAYKEHHS
(cm. § 13) B Hawane dpasw (ecom Tpedyercss cMbICIOBas Tiay3a),
HAKOHEI OHH HTPalOT Poidb <«CJabbIX CKOGOK», BBHIAEASAA DasHBbIE
JIOTIOJIHEHHSI WM OTCTYIIEHMS1 OT OCHOBHOM MbICAM (Kak 3ams-
ThiC Nepes where B CHTYalldd, OITMCAHHOR BBINIE, WM 3arsTast
nepea which, OTAeNAWAs TaK HASBIBAeMYIO restrictive clause,
cM. § 16).

PycckosispranoMy ynraresio 0co6eHHO TPyAHO OYAET OTASNA THCA
OT «PYCCKOM 3anmAT0i» mepen such that w that, ou 6yaer 3a0bi-
BaTbh NP0 3aMSATYIO nepei COl3oM and, BO3BEIIAIONIYIO O KOHUE
nepeuncaennsa. Ho co BpemeneM u 3zech mosiBHTCS cBOM — yxe
AHIJI0A3bIgHbI! — aBroMaTMaM. BoaBpawiasce K pasaesnTensm,
OTMETUM, UT0O MX BbIOOD HE AO/DKEH BbI3LIBATD 3aTPYMHEHUH, OA-
HAKO HECKOJIBKO 3aMEYaHUHA MOTYT 3[eChb OKa3aTbCs MOJE3HBIMH.
Bo-niepspix: such that — 1ies1bHast KOHCTPYKIMS; such W that ne-
JIb3s1 PA3BOIAMTH TAK, KAaK PA3BOAATCS Mmakod W 4o I0-PYCCKH.
HanpuMep, cucaylomasi KafbKa ¢ PyCCKOro;
Consider such a number n that f(n)> C.
HEJIONYCTHMA. 3/AeCh ecTeCTBEHHA CJAEAYIOMasi COCTABHAA KOHCT-
PYKLHA:
Let n be a number such that f(n) > C.

Bo-BTOpbIX, OTMETHM BHO (XOTH MATEMATHKY 5TO AOKHO ObITH
M TaK sICHO), 4TO pasaenurens {if ) (mepea KOTOPBIM 3amsATast He
CTABHTCA) OTBEYAET MMIIMKAUMH <= (a HE MMINIMKAUMH =, KaK
Bif ..., then KOHCTPYKUMH). B-TpeTpux, IOCOBETYEM MOIB30BATHCS
pasfenutesneM whenever; 510 CJOBEYKO HE MMeeT XOPOIIero aHaaora
HA PYCCKOM SI3bIKe, OHO O3HAYAET €CAU MOABKO, 8C€20d KO20d U T. TL.
M XOPOIIO 3BYYMT, HAIIPUMED, B CAEAYIOLUIHX MPEAI0KEHUSAX
The function f, is increasing whenever n is even.
The integral [,. f do is defined whenever K is compuct.
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VYapakuenue 9. Pazbeiite coegyiomme Aaundbie $passl HA CHHTAKCHUECKH
11e3ABHCHMEIE KYCKH M TEPECKAKUTE MX 0-aHr THHCKM C MCIO.Th30BAHNEM pasie in-
Tenel.

Hpeobpasosanne z = 2~ 7/8 csodum ypasnenue (2) x sudy (B), a e20 pewenne
x eudy (B), ade a — wxarubposounmil xoapepunuenm, xomopwi ewbupaemca u3
yoaoaun, wmo xoncmanma C & ypaswenuu (6) pagna 1.

Hyau ghynxyun Dip) ne moaym umenms npedenvuix movex nd Oelicmaumenvros
i, HO MAK KK oMU oBpa3yom OepanIueHNOE MIHOKECME0 Ge3 Opyrux npedersnmx
MONEK, 3MUX RYACH AUty KOHEUHOE YUCAO.

Jns monnageuneckozo npocmpanemea W nyems O(W) u O1(W) 6yoym,
COOMBEMCTMEEHHO, KAGCCh: 802X omxpumux nedmnoxecma W u scex omxpumuy
nodmuoxecms W, codepxawnxy amecme c mobob moNxoi aMuKGHLE HEKOMOPO
v OKPECTIHOCIL,

¥xazanne. He Softrecs otcrynam or 6yKent Texcra.

Ycneinoe BbIMOMHEHHE STOFO TPYAHOIO YTIPAXKHEHMA TOBODUT
0 OBOJBHO BBICOKOM YpOBHE ywtartens. Ecmu Bbl ¢ HUM He cnpa-
BUJIKCDH, UIMEHTE B BHAY: ITACATh «CBOM» TEKCT HAMHOTO JIEr4e, 4em
TICPEBOAVTD TPYAHDBIH Yy KOH.

§ 12. PexypcuBHihie KOHCTpYKIUHH

lloa pekypcHBHRIMH KOHCTPYKEHSIMH MDLI TIOHMMAEM CXEMb
oCTpOeHUs Ppasbi, B KOTOPBIX B KAYCCTBE NEPEMEHHOH MOABJISETCS
tie CA0BO (TepMHH, XapaKTEPHCTHKA, CCbLIKA), a He/bli raMn. Bor
HPHMED, 4aCTO BCTPEYAIOMMHCS B eCTeCTBEHHBIX TEKCTaX!

FROM {ccplika ) IT FOLLOWS THAT [wramn |

From Theorem 3.1 it follows that the function ¢ is upper
semi-continuous.
From our definition it follows that M contains an irreducible
manifold.

Toneana (4acTO MCIOIB3YETCS) B TaKas PEKYPCHBHAA KOHCT-
PyKims:

SINCE {mrami 1], WE SEE THAT [wrammn 2|
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Since f is unbounded, we see that the integral [ fdz is
undefined.

Bapuantamul 3Toif KOHCTPYKLIMH ABJSIOTCS!

SINCE [wramn}, WE HAVE { dopmy.a )

Since f is bounded, we have [ f(z)dz < .

SINCE |urramMn|, WE OBTAIN ( %%Er“ aa

Since the expression in brackets is positive, we obtain the
required inequality.

OTMeTHM HECKO/IbKO PACTIPOCTPAHEHHDIX MCKAXKEHHUIH STHX KOH-
crpyxuuii. llocne follows He cjienyer olmyckarth cJa0BedKo that; He
HYJKHO 3TC CJOBEYKO BCTABJSITH IOCJe have repen opMysaoH, u
Boofitie we have that 3BYMHMT HENOBKO, nydlie we see thal, He-
AOLLYCTAMA W KOHCTPYKUMA since |wrramin |, then [mramn |, ananor
PYCCKOI KOHCTPYKUHMH max xKax [1TaMi |, mo |wram|*.

3aMeruM, 4TO HA CAMOM J(ENIe B KOHCTPYKIIMSX HACTOALIETO M1apa-
rpaca BMeCTO NEPEMEHHBIX ITAMIIOB MOXHO BCTABIIITD K COCTABHBIC
npenaokernsi. VIMeHio 1103T0My Mbl HAa3bIB&EM HTH KOHCTPYKUMH
PEKYPCHBHDIMH. B [DUHLIMITE MOXKHO Ja%Ke PEKYPCHUBHBIE KOHCTPYK-
IIWK TIOACTABJITH B KAYECTBE (IEPEMEHHBIX BHYTPHN CaMUX cebs, HO
3TO Pe/KO GhIBAET MOJIE3HBIM M B 1ILJ10M HEXe IATebHO.

[IpuBesem elle HECKOABKO AOCTATOYHO CJIOXKHDBIX, HO BIIOJHE
IIPUEMTIEMBIX TIPHMEPOB.

FOR ALL {modsitusi } SUCH THAT |wraMn |,
WE HAVE { gopuyna )

* JTa KORCTPYKIMA U [10- PYCCKR ITPOTHBOPENUT HOPMaM THTePaTyPHOTO A3LIKA,
HO MACTO BCTPEYAETCH B MATEMATHYECKHX TEKnTaxX.
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For all functions | of class C> such that the inequality
Ifll < Cfo is satisfied, where the constant C is independent
of t, we have f, fdr < co.

FOR ANY {monsrve) SUCH THAT {wramm 1|,
IT FOLLOWS THAT [wramn 2 ]

For any random wvariable X such that X Y, is measurable
with respect to A, it follows that the mixing coefficient is
hounded.

B nocieaHeM npuMepe Mbl KOMOMHHPYEM /IBe M3 NPE/BLIYITNX
KOHCTPYKLHH,
Since | f is unbounded | we see that [for any {constant C')
such that [1/C < ¢| it follows that | { the integral f,. C'f dx )
is {divergent}|]|.

§ 13. BeoaHbie BbIpaskeHHs

Broaubie BbIpaxeHHA B MareMaTHHECKHX TEKCTAX —— 310 CTaH-
JAPTHBIE CJI0BA WKW CJIOBOCOYETAHWS, NMOSB/BIIOLIMECS B Havaje
(ppasbl ¥ BHIOAHSIONIHE OMPeAeeNible CeMAHTHYeCKHE (HYHKLMHK,
HO He BAMSIIONINE HA AANbHEHIIHI CHHTAKCUE Ipeaoends. B or-
MYME OT WITAMITOB, OHH HE ABAAIOTCS CHHTAKCHYCCKH 3aMKIY TBIMH
M TI0STOMY TPeOYIOT IIPON0IKeHNS, /it WA TIoCTpanny paccMOTP UM
CJIE/1Y OLIMIA TEKCT.

Suppose f{a) and f(b) have opposite signs. Then, since f is
continuous, it follows that there exists a point ¢ € |a, b] such that
fle)=0. Without loss of generality, we can assume that
fla) < 0 and f(b) > 0.

3a€eCh Myl BBUIEMIN KUPHDIM HIPAMTOM TP BBOAHBIX BBIPAXKE-
upsi, X pyHKuMM TOHATHSI — OHH MOTYT OIPEAeSITh KOHTEKCT
CJAEeYIONEeH 33 HUMH (Ppasbl, CBA3LIBATDL €€ C IPEeAbIayIIed, HECTH
ONIpeaesIeHHY 10 CMBICIOBYIO HArpy3sKky. dacto BsoHble BbIpaXKeHHs
YIOTpebasIoTCs KaK KOMMEHTAPHH K MOC/IeayIoIeMy TeKCTy, MO-
YT OKMBJSITb M yKPAllaTh €ro, He Tpe6ysi IPH 5TOM YCTaHOBJIEHUS
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BHYTPEHHUX IPaMMATHYECKNX CBA3EH (CHHTAKCHYECKMX M3MEHEHMUH )
B MOCJEAYIOMEM TEKCTE.

BBoaHbie BbIpKEHHs1 NOSBISIOTCA O4eHB 4acTo (B Havae ataana
— NOYTH BCErAa); TMITMYHaS (pasa MaTEMATHYECKOTO TEKCTA HMEET
B/,

{ BBOAH 08 ByIpaKenue ) — |urTamn |

{ BBOAHO® BRIpaXKEHMe ) — [mrram 1 |
— { pasnesmTens ) — [mramn 2 |

A BOT npuMep ¢ TPeMS IHTAMITAMI
{ Now we can suppose that) [there exists a free group F'] {such
that} (G is isomorphic to F @ K | {, where) [K is finite].

My1 npuBeaeM 34eCh CIMCOK HAMO0JIEC XO/I0BBIX BBOAHBIX BbI-
PKEHHH, CrPYNIMPOBAHHDIH 110 6TH30CTH CMBICIA. DoJee oMb
crcok npuBoauTcs B ITpunoxenuu [1. Ham cnucok poarnasmsior
nBa HauGosee yIOTPeGUTEIbHBIX OAHOCIOBHBIX BBOJHBIX BBHIPAXKC-
uusa suppose u then.

O Hux xouetcst ckasarp 0c060. Suppose (= nmycTb) — yHHBEp-
cajJbHOE CJIOBO, HapAmy co cjosoM let {cM. § 18), orkpbiBamiee
MIOYTH BCE MATEMATIHECKME PACCYKACHUS WITH «HOAPACCYKACHUA» .
Ther (= Toraa) — yHWBepCaJbHOE CJOBO, OTKPHIBAIOIIEE HOYTH
Bce (Hpasbl, NPOXOKAIIIKE yKe HAvYaToe Paccyxaenue. S oueHb
COBETYIO MOJb30BATHCA KOHCTPYKI(KEL

SUPPOSE [mramn 1}; THEN [wrramn 2]

KaK MOXHO Hame, u3berasi co6asHa 3arHaTbh NPHCYTCTBYIOLLYIO
anech umnxaumio (| mramn 1] = [wramn 2 |) B eaunyio dppasy Ges
TOYKH ¢ 3andgToi. Oco6eHHO 3TO MOJE3HO, KOraa MEPE] BaMH YiKe
HAIUCAHHDIN M0-PYCCKH TEKCT, COCTOSIIMIA M3 rpoMo3akux ¢pas,
COAEPANMX UMIIMKALHY SBHO WM HEABHO (B BH/E CIEJOBAHMA
WM NOCJIeSOBAHHS); KaK BAC yYH/M B IIKOJIE, TpOMOSAKYIO (pasy
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pbl JIOTHECKH PaséuBaeTe Ha yCJIOBHE {«4To gaHoy) [mramn 1§ n
saKmoyenue (<410 TpebyeTcs A0Ka3aThy ) [ TaMit 2 | ¥ MCosIbayeTe
suppose ...; then ... KOHCTPYKUMIO. DTO O4YeHb IPOCTO, CHUMAET
HEOBXOAMMOCTD MAHEBPHPOBATE ¢ IPUAATOYHBIMH MPEAIOKEHNSIMH,
XMTPBHIMH BPEMEHAMH TIaC0JI0B U IIPOYedl rpaMMATHKOM M IPUBOAKT
K NPO3PAYHOMY TEKCTY.

A BOT ¥ CIVMICOK OCHOBHBIX BBOAHBIX BblpaxkeHu#. bosee nombiit
crvcox npueoautcs B [Tpunoxennn 1.
Suppose | Assume that | Now suppose that | Further assume
that
Then | Further, | Finally | Moreover | Now
Therefore | Hence | It follows that | Thus
Similarly | In the same way | As abouve,
For example | In particular | In this case,
Let us prove that | Let us show that | We now prove that
Note that | Let us remark that
Prove that | Show that
It is clear that | It is obvious that | It is evident that | It is
easily proved that
But | However | Nevertheless,
By assumption | By the inductive assumption | By definition |
By construction,
Without loss of generality it can be assumed that
To be definite | For the sake of being definite
It remains to check that | Now we must only prove that
This means that | In other words,
Continuing in the same way, we see that
In addition, suppose that | Furthermore, assume that

§ 14. Jonolt orraarospuble CymecTBUTEAbHRE]

Beorue Mbt yoxe rOBOPHIIM O TOM, YTO AHTJIMIICKIH SI3BIK O4eHD I1710-
XO [EPEHOCHT XAPAKTEPHBIE A5 PYCCKOTO A3bIKA HATPOMOMKAEHHSA
OTIJIATOJIbHBIX CYIIECTBUTEI6HBIX (B PA3HBIX MAZEKAX), OTMEYATH,
YTO KOHCTPYKUMA
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NoAexaee — CKa3yeMoe — NPAMOE JAONOJHEHHE
3HaYUTEIBHO JIYH1ue 3BYYUT 10-AHIJIMIHCKY, YeM T€ A MHBIE «IPaM-
MATHU4ECKH TIPABHJIBHBIE> KAJIBKH C pycckoro. B atom maparpadgpe
MBI TIOKa>KeM, KaK [1epecKasblBaTh 110-aHIJIMACKH Te CJI0XKHbIE 1ac-
CMBHDIE KOHCTPYKIIMM, KOTODPBIE BaM I10/ICKA3bIBAET Balle PYCCKO-
A3piyHoe co3HaHKe™,

Msr He GyvaeMm, 0AHAKO, CTPOATH TEOPHIO IO NOBOLY 3TOH Ae-
STENBHOCTH, A OTPAHUMMMCS CIIMCKOM NPUMEPOB, COCTOAUIMX U3
TIPEIJ0KEHUI PYCCKOTO A3bIKA ¢ HX TepecKa3oM Ha aHTJIMHCKHH,
B HAJCK/IE Hd TO, 4TO YMTATEJIb CAMOCTOSITE/IBHO HAYHYMTCS OCYINe-
CTBJISITh TAKOH IIEPeCcKas 10 3TUM ofpasuam.

1} Henecoo6pas3HocTb co3aaNNMS TAKON TEOpUM TeM HOee XO.TKHA
OBITH TIOAYEPKHYTA, YTO MPeAlecTBYIOmME PabOThl XapaKTepUay-
FOTCA FPOMO3/IKOCTBIO KOHCTPYHPOBAHUSA COOTBETCTBYIOIIMX aJlu-
TUBHBIX PC30JIbBEHT.

This theory will be useful, since previous work involves con-
structing very complicated additive resolvents.

2) llenp HacToAme ¢TaTbd COCTOMT B HAXOXKACHUM TIYTEH pe-
HIeHHS HEKOTOPBIX 34724 apPXMTEKTYPbl H AHAJM3a NAPAJIICIbHBIX
HPOrpaMM /AJIsE MyJIbTHITPOLIECCOPHDBIX CUCTEM.

In this paper we consider certain problems related to the
architecture and analysis of parallel programs for multiprocessor
systems.

3) Hannuue Manoro napaverpa B 3aauax ONTUMU3ALMN PELY-
JSIPHBIX CTPYKTYP, TIOSIBJAIOIIMXCA HA MOBEPXHOCTH CTOXaCTH3H-
poBaHHBIX eppOMArHUTHBIX Cped, Aelaer leAecoo6pa3HbiM NpH-
MEHEHHME MCTOA0B PABOTH! {2] A4S MOMCKA PEMICHNH CTALMOHAPHBIX
ypasHeru# Tuna 'nua6ypra-- Jlangay.

Optimization problems for regular structures appearing on
the surface of stochastic ferromagnetic media involve a small

* W coeerckoe BocnuTaHMe, Bo MHOTOM OCHOBAaHHOE HA 3a3yOpuBaHuM

TceRA0-HAyIHbIX ¥ KBA3W-IMTEPaTYPHBIX TEKCTOB, HANHCARHBIX SMHORHUKAMH OT
ofipaioRranus.
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parameter; therefore, the methods from |2] for solving stationary
equations of Ginzburg— Landau type should be used here.

Uuratenio 10/kHa GbITh ACHA CTPATErHA TAKOTO HepecKasa’

® 3aMEHATH OTIJIATONBHDIE CYIeCTBUTRIbHbIE AKTHUBHBIMH IJ1ar0-
J1aMH;

e He 60sThCA pasduBaTh OAHO AJHUHHOE NPELIOXKEHHE Ha He-
CKOJIbKO KOPOTKHX;

o 6eCrONaaHo UCKOPEHSTh HeMH(OPMATHBHbIE CJI0BA-3alI0NHH-
TENH, BPOAE <«L1e/ec006pA3HOCTh HAXOXAEHUA NyTeH peleHus 3a-
iag ... »

Ho nyumie Bcero: e nepecxasbiBaiiTe nogo6HBIX TEKCTOB, CHA-
4242 TIOWMHTE, YTO UMEHHO Bbi XOTHTE CKA3aTh, CKAKHUTE 3TO TIPOCTO
u sicho {Tpo ce6s TO-PYCCKH), 4 [IOTOM Yike MepecKaxure (eme
HPOIIE U SICHEE ) 110~ AHITAHCKH,

3aMeTHM, YTO HATPOMOXKIEHWE OTIAArOAbHBIX CYLIECTBUTE/Ib-
HBIX, KaK MPaBU/O, ECTECTBEHHO BO3HMKAET TOJBKO B KOMMEHTa-
pPUSIX K TEOPHH, 4 HE B CAMOW TEOPHH, T. €. B MePBYIO oYepeadb BO
BBOJHBIX a03aUax X craTbsiM. ABTOP He Oepercd GbICTPO HAYYUTD
HE 3HAIDIIETO AHTJIMICKOTO S36IKA MATEMATIKA TTNCATD M3bICKAHHbIE
BBCJIEHHUS] K ¢BOMM CTatbsiM. [losroMy — yBBI! — A1 Bac BBIXOA
OAVH; MHUCATH MAKCHMAIBHO YIpOUIeHHbIe BBeaeHusA. Kpome obiue-
TEOPEeTHYECKHX YKA3aHMM 3Toro naparpada, BaM B 3TOM OTHOLIe-
uun roMoryT (konkpetHemu ofopotamu) §§ 28, 29 u3 crenyiomei
TJIaBHL.

Yupaxuenue 10. INepeckaxate crefyoupe (paset no-aHrmwiicKu, TTponycKas
flECCOﬂep}KﬂTBJIbeIE C.JI0B& H 3aMeHsd OTNAr0,IhHBRIE CYIMECTEHTE IbHBIE AKTHBHEIMH
{POPMAMH FIATOA0B.

B § 3 paccmampusaencs s03M0XHOCME NOCMPOERUA KAECCUDUHPYOWUT NPO-
cmpancme nocpedcmaos ENOEREHNA COODMEEMCMEYIOWUY NOOMROKECTE & Npo-
cmpancmae B(Z, n).

Heobxodumocms asedenus furwvmpayuu a muvxecmee R obycaosienn yereco-

OOPAIHOCHTHI0 YORHEHUR NOHAMUA PAd3MEPROCHTIL,
[lepediden meneps x usroxenuna doxazamenvcmea Teopeus 2.1.
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§ 15. Moaoit it, which, whose u that!

Bomue (cm. § 6) Mbl Baaenun, xakue cepbesibie OUIMOKH M3-3a
TIOTEPH YIIPABJEHWS MOTYT BO3NWKHYTDH [PU YNOTpeOAeHUN <«CBSI-
3BIBAIOINEI0 CJI0BeYKA» which KaK NepeBo/la MECTOMMEHHH KOmo-
poui (komopas, xomopuie, xomopoe) n wmo. B aToM maparpacde
Mbl TIpeAJIaraeM pa3Hble PeLentbl A5 [epecKasa TPEep/oKeHuH,
COZAEPAKALUX ITH MECTOUMEHUS.

OcnoBUON IIPUHUKIT TIPEAETBHO TPOCT: MOJKb30BATHCA CAOBEYKA-
MU which, it, whose u that upocto e crepyer. «IHo xak torma
6BITE?» - - CIIPOCHT WUTatedp. Kak nepepectu, ckaxeM, dhpasy:

Beaxas epynna G, xomopas codepxum ceobodnoe npsimoe cia-
eaemoe F, snumoppro omobpaxaemcs wa yuxauneckyio zpynny?

A ouenb upocto. Hanpuwmep,

Suppose that the group G possesses a free direct summand F,
then there exists an epimorphism of G onto a cyclic group.

Waest nepeckasa 3nech (1 B0 MHOIMX APYFUX CIy4aAX) COCTOMT
B TOM, 4TOOBI pa3duTh dhpasy Ha gse, 3aMeHB MecTouMeHue which na
pazzenurend then, COEAVHAIOIAM /IBC CHHTAKCH YeCKH He CBA3aHHBIE
YACTH; TPAMMATMYECKYIO POJIb MECTOMMEHHMS HTPaeT caM cuMeoa G
BO BTOpOH paze.

Bot apyroii npumep:
Paccmompum menepo cuemnoe noomnoxecmso A C X, samvixanue
xomopoeo coenadaem ¢ X.

Ipennaraemsrii uepesoa:

Now suppose A is a countable subset of X such that the closure
of A coincides with X.

W 6osee NakOHHYHO:
Now suppose A C X is countable and A = X.
3JaMeryM, STO B 3TOM IIPOCTOM CAYYAE [I0YTH 110C/IOBHDIA HEPEBOL

Consider now a countable subset A C H whose closure coincides

with H.
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BIIOJIHE AOMYCTHM, HO Mbl MpeAJaraeM mpocTo 3a0bTb [po CJI0BO
whose 181 uzbexanus omuGoK B 60/16e COMXKHBIX CUTYALHAX,
3aoaHo caepyer 3a6bITh U PO KOBapHsble if, which  that.
Ynorpefaenne MecToumenMs if, BIIPOYEM, HYAcTO IDUBOUKT
K OmuOKaM ApPyForo poaa. A MMEHHO, PYCCKOSI3bIYHBIE &BTOPHI
0OBIMHO MCHOJIB3YIOT {f  BMecTO this KaK MOC/IOBHBIH TIEPEBOA CJIO-
BEYKA 30, HATDAMED,

If f has an extremum at ¢, then f'(c)=0. It is only true for
differentiable functions.

The integral 3.1 is calculated by special substitutions. It can
he done as follows.

B o6onx caywaax caydanx propast ¢rpasa J0JIKHA HAYMHATBCA
co chona This (a we It). Boo6uie MOXKHO 3a0MHUTB, YTO if 06bIYHO
3aMeINaeT KOHKDPETHbI 06sexm, B T0 BpeMA Kak this (Korma OHO

MCCTUHMEHHE‘) 3aMelaer CChLIKH W OIMTHCAHHA 1Iponeccon HIH
KOHCTPYKIIMA.

Brpouesm, Bce 310 A0BOIBHO XUTPO, U IPOLILE IPHAEPKHBATHCS
IIPUHIMNA, YKAZAHHOTO B 3ar070BKe 3T0ro naparpada.

¥npaxenenue 11. Heonrayace caoveuwavu which, that w whose, TepeckaxuTte
CACAYI0IWE TIDeATOMKEHWA,

Pacemompun  nodepynny  H  C G, xomopas nopoxderd siesenmaMu
hi,ha,... hy.

Cpedu nodmnozoospami npocmpancmea (CP™  xopasmepnocmu k ewbepen
MAKDE, UbM ZOMOAOZUYU CPEOHEL DAIMEPHOCTIN HMEOM MAKCUMATLENE pane.

fTycme S — cymma padd, xomopas cyuwecmeyem 8 cuny Aeume (2},

§ 16" A Bce-vakm: Koraa which, xoraa that?

Jto1 maparpad -~ A NPOABHHYTOIO YUTATES, KOTOPHIH, 0-
HUMAS OTIAC HOCTh MCIIO Jb30BaHMsl which u that, X04eT 3HATH, KAKUM
M3 3THX CJOBEYEK HYXHO II0JIb30BATBCA B TeX MM MHBIX (Ges-
ounacumx ) caydasgx. OTeer Ha 5T0T BOTpoc Jerko dopMymapyercs
110- AHTTHHCKH

that introduces a restrictive clause;

which introduces a nonrestrictive clause.
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Ilo-pyccku 510 MOXKHO MOSICHATE TaK: €CJIM NPHAATOYHOE Npea-
NOXKEHHE, HAYMHAOMEECS] C MECTONMEHWS, cyxaem (OTPAHM4MBAET)
K7ac¢ 0OBEKTOB, ONMCAHHBIX T€M CYIUIECTBUTEJbHBIM, KOTOpOE 3a-
MEIAeT 3TO MECTOMMEHWE, TO STUM MECTOMMEHWEM JOJIKHO OBITh
that; vnade (1. e. Korga NpHAATOYHOE NPEAJIONKEHHE TOTHKO Aa-
T ONOJIHUTENbHOE OMUCAHME CYMIECTBUTENBHOTO, HE CYXKast KJIace
ero AeHOTATOB) ynotpebasierca which; Bo BropoM cay4ae (B OT/IH-
YMe OT NIEPBOTO) IPUAATOYHOE NPEAOKEHHE OTACSETCS 3ATATHIMH.
IIpeaviaymee o6bscHenne BPSA JIH JIETKO TOHATD, TIOSTOMY Mbl
TIPHBEEM HECKOJIBKO TIPHMEPOB!

Decimal fractions that are periodic correspond to rational num-
bers.

Decimal fractions, which will be discussed in more detail in § 5,
correspond to rational and irrational numbers.

Any open set that contains the point x is called a neighborhood
of x.

Any open set, which may be empty, has a closed complement.
The ring Zy that satisfies 1 < p < 4 is a field.

The ring Zm, which is always commutative, is not always a field.

Hocuresmm aHrmiickoro si3pika MHOrAa (B HapyLIEHUE ONMCAH-
HOTO BBILe IPaBHJa) NMuyT @hich BMECTO that, OJHAKO aBTOMA-
TUYECKH CTABAT NMPABMJIbHO (KMoueBbie!) 3amaTbie, BBIAEBTIONHE
nonrestrictive clauses. PyccKosI3pIYHOMY XK€ aBTOPY NPUAETCA Clie-
LMaBbHO 00 3TOM AyMaTb,

§ 17. IIam cmoco6oB Gopubu ¢ mpeaaorom of

1lpn moc/10BHOM nepeBoje PYCCKHX MaTeMaTHYECKHX TEKCTOB
YaCcTO BOSHMKAET IENoyKa Co1308 of, KpaiiHe He61aro3ByYHas Ha
aHrJMicKoM si3bpike. Hanpumep, ¢ppasy

G ecmy zpynna npeobpasoeanut npocmpancmen Dpewe pynxyuti
ozparuyentol eapuayuu.

BbI, HABEPHOE, 3aXOTHUTE NIEPEBECTH TaK!
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G is the group of transformations of the space of Frechet of
functions of bounded variation.,

410, KOHedHo, Henomyctumo {msite of noapdaa!). Kax naberarn
TaKkuX Kasycos? B stom naparpade Mbi peaiaraeM At 3TOTO [IATH
pasHbIX TTPHEMOB,

o Ilepemil cmoco6: mepecranoBka. DosbMIMHCTBO AHIJIMEA-
CKMX CYWIECTBHTENBHDIX (ake MMeHa COBCTBERHDIE ) IIPEBPALIAIOTCS
B JIPMJIATaTEJbHbIE, €CIM UX HOCTABUTH INepen ADYTUM CyHIeCTBH-
TeAbHBIM. B HameMm npuMepe sTo ecTECTBEHHO CAETIATh CO CJIOBO-
couCTAaHUsIMH group of transformations v space of Fréchet; rorma
noaygurcs 6oJiee npuemaemas (ppaaa:

G is the transformation group of the Fréchet space of functions
of bounded variation.

o Bropoii cnoco6: rxaroam u ing-osoe okonvanme. Orrma-
TO/IbHBIE CYMIECTBUTEIbHDbIE B LENOYKAX C of MOXKHO 3aMEHSITh Ha
[:1ar0Jibl B MHPWHUTHBE HIIH B ing-0Bo#H iopMe, yOUBasi TeM CaMbIM
oauH of . Hanpumep, npeasoxenue

Bocnoavayemca (1.2) das nocmpoenus zpynnvi npesGpasosamit
npocmpancmed X .
MOSKHO [IEPEBECTH TaK!

Let us use (1.2) for constructing the transformation group of the
space X,

YWIH TaK.

Let us use (1.2) to construct the transformation group of X.

o Tperuii cnoco6: 3amena of ua for. Oueun yacTo onus u3 of
B «LieTIOYKe» MOMKHO 3aMeHuTb Ha for. (Kak mpasumJio, 570 MOMXHO
caenatb B TEX CAy4asiX, KOrd TO-PYCCKH B 3TOM MECTE MOXHO
LIOCTABUTD CJI0BEYKO 82, ) [IpuMep: HaYano fpeasIoxKeHust

The theory of differential equations of shallow waves of second
order of the form ...

MOXKHO BBHIPA3NTh JIydIle, IPUMEHVB CPa3y TePBbiid M TPETUH CIo-
colbr:
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The theory of second order differential equations for shallow
waves of the form ...

¢ YerrepToil cnoco6: ucnomsaosanue reuutupa (’s). Koraa
€003 of 03Ha4yaeT NPHHAJIOKHOCTB, TO €r0 MOXHO YCTPAHHTD:
AJIS 3TOI0 HYXXHO MEPECTABHTD MECTAMY PAa3/e/IeHHBIE UM CJ0Ba
¥ 106aBHUTD '§ K CJIOBY, HIOCTABAEHHOMY IIepBbIM. 1 lanpumep, BMecto
theorem of Cauchy wanucats Cauchy’s theorem, BMecTo roots of
the equation -~ the equation’s roots.

o [Iarpoi cnioco6: nepecrpoiika dpaawt. [Muoraa nenecoobpas-
HO PCINUTENHHO H3MEHHTh (pazy, Haypumep, 3aMeHWB OIHO H3
CYLIeCTBUTETbHBIX aKTUBHBIM FJARI0I0M WK Pastup npe/ioxenye
Ha aBa. ax, MpU 1I0CJIOBHOM NEpeBo/ie (Ppaskl

Borucnum diaeposy xapaxmepucmuy Muoxecmsd uyiet xed-
Opamuunozo omobpaxenus npocmpancmea pyruxyui xracca C°°,

UOAYMHMTCH LientouKa U3 uiectd (1) of , OnHAKO cenyoumii nepeckas:

Suppose F is the space of C™ functions and Z is the zero
set of the quadratic map g F — R, let us compute the Euler
characteristic of Z.

VCTpaHsAeT LUeTbIX TpH Of ¥ He TOAbKO npomie A4 HOHHMAHHA, HYeM
TIOC/IOBHBIH [epepoa, HO W HeEM py(‘.CKHﬁ OpHrvHAJ.

Vnpasuenue 12. Hanocnosroro nepesoja kamaoi s cae iy wuux §pas ycrpa-
HHMTE HECKOJIBKO Of; TOCTAPAHTECH MCTIOARANRATh ACE NATh CTOCOGOR, YKASAHHBIX
BbIHIE.

TTocmpoenue unbexmuanns pesoargenm INOMERCUKOBCKOZ0 MUNG AMUL MONHBWE
nocredoaameswuocme nposedumes & § 6.

Vpaeuenue emopozo nopadxa mung Monxg—Asnepg donycxaem pewenue
8 xaddpamypax.

Cynepmnozoobpasue [paccuana obobuennmx penspoa obosnaudemcs wepes (5.

Onpedenenne donycmuMay xidccos XOMMIEKCOR QOereawy pynn KOHEHHOZN
parzd araaczuNHo.

Memod opbum A. A, Kupuntoag moxno ucnorespegmv dra Kadccutbuxdyuu
npedemaenenuii anzebp Pynxyuil czpanunennod edpudyun,
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§ 18* Iaaroan u BpeMeHa rAaroxon

Y guraress, USYYABIETO AHIIMACKNIA SI3BIK, HaBepHAKA OCTa-
JMCh CMYTHBIE, HO MY4MTEJbHbIE BOCIIOMHHAHMSI O IPAaMMATUKe
¢HPAMEHHS TJAT0JIOB, O CJ0KHBIX BpPEeMEHAX BpPOIE past perfect
continuous, CTOJIp BIM3KHX CEPALIAM BY30BCKHX MPENOAaBATEIBHIL
ANCJMACKORO A3bIKa. K CHACTBIO, 3TA OTPOMHAS W CJAGXKHAS MH-
dopMaLMS COBEPUIEHHO HE HySKHA UV HAIIMCAHUS MaTeMaTHYECKUX
TEKCTOB. B HHMX TOYTH BCE/a WMCIOJIb3YETCsl OJHO EAMHCTBEHHOE
BpEMsl — HACTOSIIEE,

B arom naparpade mbl 06cysxaaeM NCKIMEHNA 13 3TOr0 06L1ero
[IpaBM.Ia.

Lpex /e Beero, 310 9acTO HCNOAb3YeMast KOHCTPYKLuMA let ... be

., B KOTOPOH HHPHUUTHB be HUKAK HEIb35 3aMEHHTh HA AKTUBHYO
opMy raarona. JTOT TAMI O6BMHO NOSABIISETCA, KOFAA BBOASITCS
oBosHaYeHUs (B HAYAE MI3JIOKEHWS TEOPHH WM A0Ka3aTeibCTsa),
1 0 HEM CKA3aHO OTAesbHO B § 22, 34cCh MBI 10A4€PKUBAEM TOJTh-
KO TO, 4TO let He COBMECTMM C 1S WJIM JOOLIM JAPYTHM IJIALOJIOM
8 HACTOSILIEM BPEMEHH.

[lanee, BO BBEAEHHAX K CTATBHSIM U KOMMEHTAPHUAX MHOI/A MC-
110.Ib3YCTCA POLICALIee BpeMa, 30T THIMHHbBIe MPpUMEpB:

In 2|, G. Margulis proved that ...

{t was shown in [AV] that ...

In the paper |3), appropriate bifurcation diagrams were con-
structed ...

[Ipy *XKenaHun MOKHO 110/1b30BATHCA 110406HDIME KOHCTPYKUM-
SIMM, HO B HMX HeT HEOOXOAMMOCTH: 3aMeHbi proved — proves,
wds — 18, were — are IPEBPAKIAlOT NPOILEIIIee BpeMsl B HACTOS-
ICE B 3TUX TPUMEPAX, MPY 3TOM TEKCT 3BYHYHT BIIOJIHE HOPMAJIBHO.
B nozo6ubIx cMTyaUssIX HACTOSIIEE BPEMS BCETAA TOAUTCH.

O6oiTHCh HACTOAINMM BpEMEHEM TPYAHEE B TeX CAyyasix, KOraa
4BTOP AaeT obelaHue O OyayLIeM, HaHPUMED,

This will be discussed in a further paper.
fn the next section, we shall prove that ...
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The proof will be given in § 10.,

XOT$1 B MOCJEHUX ABYX NPUMEPAX MOXKHO FOBOPHUTD M B HACTOSIUEEM
BpeMeHy (3aMeHuB shall prove Ha prove, will be na is).
{O6paTM ellle BHUMAHKE HA MOJIESHYH KOHCTPYKIIMIO

| LET US SHOW THAT |

MCIIOIB30BaHHE KOTOpPOH BMecto we shall show that He TONBKO
SKOHOMHMT AB& IIEYATHBIX 3HAKA, HO (10 MOEMY MHEHMIO) U 3BYHHT
Tyqwe, Ja K TOMY K€ YCTPaHSeT Mo CYUIeCTBY He HYJKHOE 3/ech
Gyayirnee BpeMsi.

Haxodell, 0TMeTUM, 4TO eCTECTBEHHOE >KENaHVe HMCIIOJb30BATH
yCJIOBHOE HAaKJIOHeHHe B (Ppasax Bpoje
If we could prove that ... it would then be possible to ...
Were the function p continuous, we could ...
B OOJIBIIMHCTBE CAYYAeB MOKHO [TOJaBUTD 6e3 yuiep6a nast cMpicaa
(HaripyMe p, mepBy 10 hpasy MOKHO Ha4aTh TaK: If we prove that . . .
then it is possible to ... )

Cpeau HANIMX HITAMIIOB JIHLUL B4 HJAM TPU COAEPKAT IVIATOJBI
B ITPOIIEATIEM BPEMEHY (HanpumMep, ps/ wTaMnos B § 28).

§ 19*. O nokaazax u aexuax

Tema aroro naparpada BBIXOAWT, CTPOLO rOBOPS, 3a PaMKH
NpeAIaraéMoi KKMrY, HO aBTOP He CMOT Y AePYKATHCA OT HEGOIBLIOro
KOMMEHTapHs1.

Hawn6osee nonynspHas crpatertsi NOATOTOBKH K BBICTYIUIEHHIO
Ha MEeXIYHApOAHON KOH(MEpeHIWH HJM HIKOJE COCTOWT B TOM,
4yTOOBl HANMCATh PYCCKBH TEKCT CTaTbH, NEPEBECTH €ro Ha <«aH-
[VIAACKMII®, BLIYYWTb IIePEBOJ HAM3YCTh, IOTPEHUPOBATHCS HA
APY3bSIX M POACTBEHHHMKAX W OOMKO OTTAPATOPUTH CBOH AOKJIAX.
Pesyaprar oAHO3HauYeH: MOC/IE NEPBBIX ABYX MHHYT BCe mepe-
cralor caymatb. «Another Russian — can’t understand any-
things .
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(O AnaKko MaTeMaTuK, OBJIaJeBIINiA MATEPHAJIOM 3TOM KHHIH, CMO-~
KET YCIIEIHO BBHICTYIMTD [10-AHIIMICKH (AaXKe eclMM MecTaMu ero
ITPOM3HOMIEHHE BHI30BET YABIGKM Y AHTJIO- CAKCOHCKMX CIylaTeNel ),
ecs 6YIET Cef0BaTh PUBEJIEHHDBIM 3/leCh COBETaM,

1) He nummte TeKcT BBICTYILIEHUA.

2) ITomsayiitecs HE60IBIIAM HAGOPOM TEX IIPOCTEMIIAX MATEMA-
THYECKUX 060POTOR (WTAMIIOB), B KOTODBIX BhI COBEPUIEHHO yBe-
PEHBI.

3) Tpenupyiitech (MOXKHO PO ce6s, B TPaMBae) U3TATATh MaTe-
MATHYECKHE TEGP VM TI0 TEME J0KMA/A C I0MOIITbIO 3THX HITAMIIOB.

4) 1Turwre Gonvure, roBopute Menbine! [loabayittech 6ea mosic-

HEeHNH OOIIENPUHSATHIMU MEXAYHA POAHBIMU MaTEeMATHYECKHMH CO-

xpamenuamu {Tuna R”, =, Th., déf, v, C™>, 0).

S5) Hu B xoeM caydae He yuTaiite GOpMyJibl, TPOCTO HANMIIKTE
vx. Bripodem 1 mucath BX He HaJo, eCJIH BB 3ap aHee 3ar0TOBUTE J1aB-
caHbi (transparencies) A5l AMAPOEKTOPA (S OY€HD 5TO PEKOMEHAYIO
AHAJTATHKAM, PAGOTAIIKMM ¢ TPOMO3AKUME (hopMyaamu™ ).

6) He rosopute AIMHHBIX, HEHYXHBIX raynocted (Bwecto In
order to prove this theorem, we shall need the next lemma,
varminte L1 1 ckaxkure Lemma).

7) He rorossre o6cToATeIbHBIX, [IyO0KHX, OCTPOYMHBIX, S3BH-
Te/IbHbIX, O/1ar0APCTBEHHDIX , JIMTEPATYPHBIX, HPOHNYECKUX BCTY-
\UIEHH# K JIEKIMsIM B gokaagam. Makcumym onHa-aBe ¢passi.
Harmpumep:

I will talk about generalized KAM theory (mammre a66peBu-
arypy KAM). This is new unpublished joint work with Shubin
(mamure M. I. Shubin). Naavime: Main theorem. Let ... uT. 1.

8) He 6oiitecs sonpocos. Ha HuxX He o6sgaaTesbHO OTBEYaTh
B TeYeHue AO0KIada (0COGEHHO KOraa Bbl HE MOHSJIM BORPOCA),
MOYKHO OTPAHMYHTBCS <«YHHBEPCAJIBHBIM OTBETOM» Bpoae Never

* Kax unrars no-anraniickn <sascaHHble JeKIHH» — OTAeNbHag Tema, 5 orpa-
HHYYCh TAKHM YVEA3dHHEM: HE TORONHTECH MEHATH JaBCAHK, YEEPEHHO MOAYMTE
H THIMBTE yRAIKOH.
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mind naM, nydme, Let’s discuss this later, a Tiocne nokaaga
NOACHTH K 3a4aBUIEMY BOMpOC ¥ becTHO ckasath. [ didn’t really
understand your question.

9) He nageiitecn, 410 Bce BCE NMONAMYT (CKOJABKO M3 IpPOCTY-
ITAHHBIX BAMH MO-PYCCKM AOKJIAZOB Bbl Ha CAMOM JeJie MOHAJNA? ),
HO MOCTApaiTeck, YTo6bl OCHOBHBIE HOPMYAMPOBKY 6bliM CKa3aHbl
MEZJAEHHO, 1POCTO, Xopoio 3aduxcupopansl Ha aocke. [loxasa-
TE/JbCTBA He TOJIBKO MOTYT, HO Y HABEPHOE JOJIKHDBI OCTAThCSl He-
MOHATHBIMH (MHAYe yBaXaTh He 6yayT), LOCTATOYHO, YTOOBI YETKO
MPO3BYYAaJIH KAKYEBDIE CJI0BA.

10) [Tumure Ha aOcKe BCe ynoMsiHyTbie BaMu aMumy (MHade
TIpH BallleM MPOM3HOLICHMH HE OMMYT, O KOM Pedb).

11) Jlnst oxuBieHMs [OKIaAa IPRAY MaiiTe cefe HECKOIbKO Tpo-
CTPIX, HO HETPUBHATHHBIX MPHCKA30K, B KOTOPBIX [IPOABIAETCS
BalId HHMBAAYAIbHOCTD,

Hanpusep, The proof is very very very trivial, Actually .. .,
In this situation ..., Optimistic conjecture ..., Well of course
..., This guy here ..., That complicated thing ... Ilpocay-
1IaB HECKOJIBKO AOKJIAA0B CBOWX KOJLIET, METOA0M H3OGHPATENIbHOTO
ILTArMATA Bbl MOXKETE MONOIHUTD CBOH Perepryap cJI0BeYeK U Ipuc-
Ka30K.

12) Econ 570 oTBEdaetr panieMy TeMIepaMeHTy, HEKOTOPYIO J0-
6aBOYHY K MHMOPMALMIO M SMOLIMA MOYKHO JOBECTH [0 CJyliaTeael
SKECTUKYIALUMER MM MUMUKOA.

13) Ecaun spi ne 1. M. Tenbdpan, He pacckasbipaiTe aHeKAOTOB.

14) B xoHIE A0KAaAA He 6i1aroaapyre CIyliaTesaed 32 BHUMAHUE.
Craxxure uro-1o Bpoae Well, that’s all wan passeaute pykamu
n ckaxute My time is up, so I'm finished.

§ 20. HanyrcTBHE

Ecau BbI HE TOJBKO IPOJIMCTANM, HO M IpopaboTajy TIEPBbIe
ABE TJ4BBI ITOH KHHI'H, BBl MOKETe HAaYyaTh IMHCATH CBOKD CTATLHD
[10-aHTJIMHCKH. KUHE‘IHO, JAyHIIe CHa4aJa €ine NpOYNTaTE H NO-
CAeAHIO, TPETRIO IJIABY KHHIM, a 3aTeM B3ATDHLCA 3a NEPO. OJ.IHaKO



§ 20. HanyTcTeure 51

MOKHO OCBaUBATD ¥ HCITOJb30BATD MATEPHAJ TPETHEH TJIABDL 11O MEPe
TOTO, KAK BBl [HILETE CBOL IEPBBIH OIyC.

Hcxoas v3 Takoil CTpAaTerMM ¥ HAIMCAHA TPeTbsl [J1aBa — ee
raparpadbl BRINOASIOT OnpeesienHble PyHKIMK (YKa3aHHbE B X
HA3BAHMM), K HWM MOXHO o6pamarbes 10 Mepe HagobHoctn, Ha-
LIPMMED, €CNIM BBl COOMPAETECH B CBOEH CTaThe JATh OUpeeNeHHe
-- obparurecs x § 21 («Kax nath onpenenennes ), ecau npu aAoKa-
3aTebCTBE BbI ONUCHIBAETE BHIYMCIEHHS - — cMoTpHTe § 24 («Kak
KOMMEHTMDOBATD BHIYMCJICHHUA» ) M T. 1.

B wmacrosimem naparpade Mbi XOTMM IOABECTH HMTOT U [I€PEYH-
¢/MTh o61IMe NPAHIMDID], W3a0kenHbie B r1aBax | n 11

¢ TMOCAOBHAIA NEPEROA HPUBOAMT K HEVYHTAEMOMY TEKCTY ¥
K CMBICAOBBIM OmHOKaM;

® rPaMMATHKOH MBI HE NOJAb3YEMCS,

¢ HyXKeH He NMEePeBoj, a NEPecKaz, OCHOBAHHBI HA CTAKAADT-
Hbrx 060poTax (MaTEeMAaTHYECKHX DITAMIAX);

& H3 NPOCTHIX CHHTAKCHYECKH 3AMKHYTHIX KYCKOR -— NITAM-
fIOR MOXHO CO3AaBarh Oojsee caoxuple (Ppasbi, OTKPHIBAA HX
CTAHAAPTHLIMY BBOAHWMH BHPAaXCHHAMH K PACCTABIAA MEXAY
IITAMIIAMH NOAXOARIHE pPasaeauTenH (e TpebylomHue NAKaXuX
TPAMMATHYECKAX COTIACOBAHHN MEXAY PASHBIMH KYCKaMR);

s CTpyKTYpa ¢pa3 ocraercs auueiimoli, 6e3 NMPHAATOYRHX
npeanoxennii, 6e3 Mecrommeunii, 6e3 NACCHBHHIX KOHCTPYK-
UMl ¢ HArpOMOXJEHHEM OTIJIArOAbHLIX CYHECTBHTEALHbIX, Gea
[ATOJNOB B CAOXKHBIX BPEMEHAX;

¢ €CAM BB CAMM 3RA€Te, WTO Bhl XOTHTE MATEMATHIECKH
CKa3aTh, TO WO-ANIAHHCKM DTO MOXKHO CKazaTh OYEHp IIPO-
€T0 M MPO3PayHO, MOAB3Ysch HeGoxbmAM HaGopoM oGopoToB
(mrramutoB), ocroenHnx npu pabore ¢ 3TOH KHArOH.

Iocneanee wanytcreue nepex pabotoit: 6yay4u npogeccuoHann-
HEIM MAaTEMaTHKOM-HCC/ISAOBATENeM, Bbl — 06/1aKaTe b BHICOKOTDE~
HUPOBaHHOIO MO3ra, M €CJIM Bbl 3TOT MO3T 6yAeTe HCTIOIb30BATD NIPH
CO3/IaHMH AHTJIMHACKOTO TEKCTA € TEM XKe TBOPYECKHM [TeAaHTHIMOM,
4TO [IpU MaTeMATHYeCKOH paboTe, ycrex obecrneveH.
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8) The set of all limit points of A C T is called the closure of
AinT.

Yurateap, BHEMATeNIbHO npopabotasmwmit § 9 (06 apruknsx),
TNIOHMMAET, TodeMy B ipumepax 2), 3), 7)u 4), 3), 8) croar apTukau
@ U the COOTBETCTBEHHO: MOJDB3VACH AEAEHNEM TEPMHHOB Ha «00b-
eKThI» U <«TIoHATIE> (§ 9), 5TH IpUMEPD! MOXKHO MTPEACTABHTE KaK
PeaTM3alMH [LTAMIIOB

A {nousiTHe } 1S A { ompenesseMoe NOHSTHE )
IF {yTBepxaeHue |

A {onpeneasieMoe Nonsitie } IS A { nonsitue }
SUCH THAT |yTBepxAeHHE |

A (noHsitue ) IS CALLED
A (onpenensiemoe moHsATHE ) IF | yTBepX AeHHE |

THE (06bekT ) IS THE ( onpeae/sieMblii 06bexT )
IF |yTBEpXAEHEE |

THE { onpenessieMblif 06bekT ) IS THE
{06bexT ) SUCH THAT [yTBepxx/eHue |

THE {o6bext ) IS CALLED THE
{ onpezensiempiii 06beKT ) IF | yTBEPXAEHHE |

3aech BCIOAY APTHKIb @ CTABUTCS Nepeld MOHATHAMM, a the —
nepesa o6bexTaMu. B onpeaeneHuax 0Co6€HHO JETKO OTIMYATD 06b-
€KTBI OT NIOHATHIL 06seKkmut onpedenenst OOHOIHANMO, 4 NOHAMUY
muoezo. Tax, y nogmMaokectBa A C T TOMONOrUYECKOro mpocTpal-
cTBa | MMeeTcs eAMHCTBEHHOE 3aMbIKAHWE, NIO3TOMY B NpPUMEpaXx
4), 5) ckasano the closure. HanpoTve, YacTHYHBIX MOPAAKOB Ha
MHOXECTBE MHOCO, TIOSTOMY B 7 ) TOBODHTCS @ partial order.

OrmMernmM ewme, 4To nepea KOHCTPYKuKeH is called npw xenaHun
MOXCHO [MOCTABHTD 3aroioBok Definition, HO HeMbadA, pasymeercs,
CTABUTDH BBOAHOE BEIpkerne We say that.
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Yro6b1 M30exaTh HA3OMANBOTO MOBTOPEHMS, KOHCTPYKUMIO C iS
called MOXXHO HHOrAa 3aMeHSITB HA is said to be, Kak, HanpHUMeED,
B ITAMIIE

THE {o6bekr ) IS SAID TO BE THE
{ onpeaessieMbIdi 06beKT ) IF ...

B cnydae, xoraa onpeje/sieMbie IpeAMeTbl HAXOASATCS B MHOMXKe-~
CTBEHHOM YHCIE, B NPeAmeCTBYIOIAX IITaMIIax caenyer 3aMEHHUTh
is Ha are. HanpumMep:

The zectors a1, ... ,a, are linearly independent if ...
The points z, y are called dual singular points* of the sur-
face M if ...

[ToaBeaeM MpoMex yTOYHBIE WTOT A7 YHTATEJISA, KOTOPbIH XeJaet
OCBOMTb MUHUMAJILHEI HA6OD IITAMITOB.

Yrofsl AaTh ORpejeJeHHE, NMPOWE BCEro BOCIOIbIOBATHCH
xoHcTpyKuued ¢ is called; ann xapakrepucrux (nmpuiaaraTeinb-
HRIX) OHA 33JaeTCS WTAMIIOM

A {moustue ) IS CALLED{ Xa paKTe pUCTUKA ) IF J

a AJS TEPMUHOB (CYMECTRUTEABHBIX) — HMITAMIIOM

(TepmuH ) IS CALLED
{ onpesensieMbiil Tepmus } IF ...

IIPHTOM TEpe] TEPMUHOM CTABHTCS apTuKAb the, ecam 3T0T Tep-~
MAH OAHO3HAYHO (PHKCHpYETCA ONpeAe]eHHeM, M APTHKIb 4,
ecJH ONpeAenseMbllt TepMun npeaAcTariieT coboli nonsatie (ue-
Abi kAacc oGbekTOoR).

[IpepnaraeMpie mWTaMIlbl TOAATCH A5 CPABHUTEIHHO KOPOTKHX
onpeaesedui. Ho kak ObiTh € OueHDb CIOXHBIMH, ¢ TEMH, YTO He

* APTHKID 37€Ch (H B SPYTHUX CAyYasx, KOrAA PeYb WieT 06 ofbeKTax B MHOXKE-
cteeHRoM aucae) He Tpefiyetca (cp. § 10).
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yMemaloTcs B ofiHy (hpasy noce if (faxe ¢ PUBJIEYEHHMEM OTION-
HHTEJIbHBIX PA3AeanTeseil, HanpuMep, such that)? Mol nmpeamaraem
ABa criocoba.

HepBbIﬁ OCHOBAH Ha MCIIOJAb30BAHHH LITAMIIOB

A {nonsrue } 1S CALLED { XapakTepuCTHKA }
IF THE FOLLOWING CONDITIONS HOLD:

(i) ...; (i) ...; ...

A {monsArue ) IS CALLED { Orpeae/sieMbiil TEPMUH )
IF THE FOLLOWING CONDITIONS HOLD:

(i) ...; (31) ...; ...

B KOHIIE KOTOPBIX oA Homepavu (i), (ii), ... nepeuucasorcs ycao-
BUSA, ONpPeASSIOIINEe BBOAMMBIA TEPMUH (XAPaKTEPHCTHKY). 3aech
BORPOC BHIOOPA APTHKJIEH PEIMIAETCSA TAK JKe [IPOCTO, KaK BhIIIE.
Bropoit cioco6 cocrout B TOM, 4T00BI CHAYaJJa OIMUCATD KOH-
TEKCT OIpeAeeHs] B BU/Ae HECKOJIbKMX HITAMIIOB, HAYMHAIOLINXCA
CO ¢/10Ba Suppose® M Pa3feSeHHDIX TOMKAMM ¢ 3ansToit (u,/ mam
<pasgenuteasmu», cM. § 11), a sareMm BocnoJb30BATbCA WITAMIIAMEI

THEN THIS {TepMuH } IS CALLED { TepMHH )

THEN THIS {TtepmuH} IS CALLED { XapakTepHcTHKa )

THEN ANY {Tepmun) SUCH THAT [wrramn |
IS CALLED { TepMuH )

[Ipu 5ToM CJOBO { TEpMMH } B HAaYaJe 3THX LITAMIIOB, PA3yMeeTcs,
He TpeGyeT ap KISt (TAK KaK Mepel HUM CTOMT this), U 3TO C/IOBO
AQJDKHO 6bLI0 TOABUTBCS B OMMCARHMH KOHTEKCTa {10 then). Bonpoc

* 3jeco TaKXKe BO3MOXHA KoHCTpYKumMs let ... be ... {0 xoropoll ckaiano
npapotto 8 § 23).
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06 apTHK/e repes BTOPbIM TEPMHUHOM B MEPBOM M3 3THX [BYX
IITAMIIOB PELIAETCA TAK e, KAK M BbIle.

Ecmm Bb1 zaere MHOro crnpefesieHMH ¥ He XOTHTE BCE BDeMs
TMOBTOPATL OIHY M TY XK€ KOHCTPYKUMIO, BBl MOXeTe, BO-IIEPBBIX,
yepeaoBatp s M is called, Bo-BTOpBIX, BMecTO is called nucars is
said to be v, HAKOHeU, MOJIb3OBATHCA 1S-KOHCTPYKUMeH ¢ BBOAHBIM
BbIpakeHnem we (shall) say that.

Ecmm nipy onipegenennu GukcupyeTcs craHaapTHOe 0003HaueHUe
BBOAMMOr0Q 0OBEKTa, MOME3EH CAeAY IOV INTaMII:

( Tepmum ) IS CALLED ( XapaKtepHCTHKA )
AND IS DENOTED BY {cuMBO)

Hanpumep, MoxHO cka3arsb

The set of all limit points of A C T is called the closure of A
and is denoted by A.

Ouelb 94acTO 3TOT LITAMI [IPEABAPSETCS Suppose..., then KOH-
CTPYKIHEH.

Ecan Be1 XoTHTE pasH0o06pasus U B STOK CHTYARKK, €CTh APYIOil
PABHOCHJIbHBIH UFTAMIT.

IF |yrBepxaenue |, THEN WE SAY THAT { TepMuH }
IS { onipeAeaseMblit TepMEH ) AND WRITE { opmya )

Ywurarenp, KOHEYHO, NOHWUMAET, KAK BHIOPATb 34€Ch APTHKIN
nepesa TEPMHHAMK. 3aMETHM, 4TO BMECTO O pee/sieMOro TepMHHA
3/IECh MOCHO ITOCTABHMTD Y ONPeAeIseMYIO XaPaKTEePHUCTHKY .

B saxarovenwe srore naparpagpa — HecKOJIbKO CJAOB O KOH-
CTPYKUMSIX, B KOTOpBIX is ¥ i called MPUHLMITHAIBHO HE TOAATCS.
3710 6bIBAET, B 4aCTHOCTH, B CHTYallMSIX, KOr/la MO-PyCCKH KJH0Ye-
BOM IJIaron B OnpejefieHMd — He Ha3bi8demca, AGAAEMCR, ecmby,
a [JIATOJ1 BPOJE umeem WK 06.ia0dem.
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Hanpumep, Kak OnpeaennTs no-aHrJIMHACKH Hautie HETIOABUK -
HOH TOYKM Y OTOOPKEHUS WM CHHIYJSIPHOCTH Y IIOBEPXHOCTH?
31ech yMeCTeH CASAYIOUIMA 1Tami:

WE SAY THAT { Tepmun ) HAS
{ orpenesnsieMblii TepMuH ) IF ...

Hanpumep*,
We say that the map . X — X has a fixed point zq, if
f(CCo) =Xp-

Heap3s nonn3oBarnes KOHCTpYKumen is called v B caydae, xoraa
onpesenseMpii 00bEKT BBOAKMTCA B BHAE CMMBOJIA — (PopMyJNoi,
Toraa s npeAnarai Takoi WTaMn;

BY DEFINITION, PUT { ¢opmyna )

Hamprvep,
By definition, put

A={z €T |zis a limit point of A}.

loaseaem utor naparpada: ¢ He6OIBIIMM YHCIOM HCKTIOUEHHI
onpenesieHust yAoOHee BCEro JapaTh ¢ MOMOLIBI OCHOBHOH KOH-
CTPYKIMY is called, KOTOpPas MCIOAb3yercsl Kak B YUCTOM BHIE,
TaK ¥ ¢ NpubaBJEHUEM if... ¢ TIOCIEAVIOWMM TIEPEYHCACHNEM WIH
npenBapseTcs KOHCTPYKLMER suppose ..., then.

* 3tor npuMep M:0GONBITEH ele TEM, YTC KAXABIR H3 aPTHKTeil MOXHO H3MEHUTD
HA MPOTHBONOIOKHLIN, BCE PABHO NOAYYIETCH XODOUIO 3IBYUAM@AS TO-aHrIMicKH
dpasa, a cMbic ee mano Menserca (cp. § 10).
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§ 22. Kak navars H3JI0XKeHHE TEOpHH
(noxaaareancTBa) W BReCTH 0603HATCHNN

B nepsyio ouepens aTot naparpad nocesimed HauboIee ynoTpe-
6UTENbHOMY HITAMNOY B AHTIMHCKUAX MATEMATHUECKHX TEKCTax

LET { D } BE (Tepmun )

J101 060poT nOABAAETCA Kak B (QOPMyJMPOBKAX TEOpEM, Tak
M B MX JIOKA3aTEJbCTBAX, OCOGEHHO B HAYAJE (MM B HAYATE M3JI0-
JKEHMS TEODHM), KOraa (PUKCHPYIOTCS paccMaTpUBAEMble OGBEKTDHI
¥ BBOAATCA OCHOBHBIE 0603Ha4eHnsd. PaccMorpum HeckoabnKo 11pH-
MEPOB,

9)Let f: X — Y be a continuous map.

10) Let the domain D be bounded.

11) Let ~ be a smooth curve and let the following condition
be satisfied: for any ¢ > 0 ...

12) Let the number m be the least upper bound of the
function f on the interval (0, 1)

Hau6osee yacto BCTpeYaoTCs IPUMEPH], aHAJOTHYHELE 9); 110716~
3yack repmuHotorued §§ 8-9, ux moxuo ofibenuHUTE B BUAE
uITaMmna

LET {cuMBos) BE A (nomsrue )

HOCTaTO‘IHO YACTO HCIIOJIB3YIOTCS M CASAYOLIHE LITAMIIbL:

LET { cuMBOA ) BE THE { o6bexr )

Hanpuwmep, Let d be the degree of f.

LET {cuMBOJ) BE { XapaKTepUCTHKA )

Harnpumep, Let n be even.

LET THE {o6bekt ) BE A { mousiTue )
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Hanpumep, Let the origin be a critical point of f.

LET THE { 06bext) BE THE { o6bekT )

Hanpuwmep, Let the map f.: H1(X)— H,(Y) be the homomor-
phism induced by f: X — Y.

Yurarens, npopabotasmuit §§ 7-9 (u monumaommit coorser-
CTByIOWYK MareMaTtuky!), 3zeco 6e3 Tpyna noHMeT, KOFAA HyKHO
CTABHTDb APTHK/M the U ¢ v ioueMy. Hampumep, B caMoM nocaeiHeM
npuMepe N060i MATEMATHK, XOTh 4yTh-4yTh 3HAKOMBIN € TOMOJIO-
rHe#, MOHUMAET, 4TO B JAHHOM KOHTeKcTe (Ipy (PMKCHPOBAHHOM
orobpaxermn f: X — Y) UMeETCs OAHO3HAYHO OIPE]EEHHOE
HHIYUMPOBAHHOE OTOGPKEHME f. IPYIN TOMOACTHI ¥ [OITOMY
ABaKAbI TpeByeTcs apTHKIDL the.

JloBOABHO ¥acTO B HAYaJe AOKA3ATEIbCTB MPHXOAUTCS (DUKCH-
poBaTh MHOro oGoaHadeHuid. B 5ToM ciydae MOXHO UTEDHPOBATDH
KOHCTPYKIWMIO Jet ... be ... , HarpuMep, MOXXHO HAIIMCATD
Let X be an arbitrary topological space, let H*(X) be its
singular cohomology, and let n be the largest integer such that
H*(X)#0.

Onnako, A& He O4eHb PEKOMEHAYIO MOAOGHBIC AJWHHBLIE ITEpe-
YHCAEHMST —- OHM 3BY4aT, [10-MOEMY, CJAMIIKOM OZHOOOpPasHo —
W COBETYIO KOHCTPYKLHIO SUppose .., 1s.

Suppose X is an arbitrary topological space, H*(X) is iis
singular cohomology, and n is the largest integer such that
H"(X)#0.

Jpyro#t BapuaHT nepeuncseHusi ¢ let cOCTOMT B TOM, HTOGHI
nponyckath Bee be (1 Bee let) ocsie nepaoro.

Let X be an arbitrary topological space, H*(X) its singular
cohomology, and n the largest integer such that H*(X)#£0.

O6paruTe BHUMAHHE HA OTJIMMKE AHIIMACKON TYHKTYALWH B 3TOH
dpase or pycckoit: nHer Tape nocae H*(X) u n (a1v THpe mO-
AHTJTMIACKA HEAOMY CTHMBI, B CKOpeil Bcero 6yAyT MPOYUTaHbl AHTJIO-
SI3bI4HBIMH MATEMATMKaMH KAK 3HAKH MHHYC), a 3amsitas nepes and
— ofsg3artenbHa (3gech nepeynciaenue:; cm. § 11).
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Jpyro# uIMpOKO PacnpocTpaHeHHbIH crIocod BBOAUTD 0003HaYe-
HHSI OCHOBAH HA CIEAYIOMIEM WTAMIIE:

BY {cumBoa) DENOTE {TepMuH )

Hanpumep,

By H*(X) denote the cohomology of X.
By ¢ denote an arbitrary element of G.

(O4eHp 4aCTO 3TOT IITAMI y4ACTBYET B COCTABHOM KOHCTPYKLHM
(§ 11) c pasaennrensimu such that, where n 1p., Hanpumep,

By g denote an arbitrary element of G, where the group G
satisfies the assumptions of Theorem 2.3.

By B denote a nondegenerate form on C™°(M) such that
(A, By =0.

MoxkHo, KOHEYHO, TTpeABapHTb BBEAeHWE 0603HAYCHHE HeO6-
XOAMMBIMH CBEAEHHMSIMH, [0JIb3yACh KOHCTPYKLMEH suppose ...
then ... ..., HapUMED,

Suppose I is a directed set, w;;: Y, — Y; are epimorphisms
and the sets Y; are finite; then by Y =1imY,; we denote the
projective limit of the family {Y:, mj; 1,7 € I},

Ofpatnte BHUMaHHE Ha we, TIOCTABNEHHbIN nepen denote --
3TO MECTOMMEHME MOXKHO CTaBUTDh mepel denote W B IIPEABLAYIUINX
ipuMepax. B nocaeguesm xe npumepe (1 BOOGIIE NOCE suppose . . . ;
then ... )3T0 we xenateqpHO (TOBEIUTENbHOE HAKJIOHEHME denote
— 6e3 we — HE OYEHDb XOPOIIO 3BYYMT MOC]Ae YCIOBHOIO if . . . ,
then ... ).

B Havasie 70Ka3aTeBCTB YACTO BCTPEYACTCS IITAMIT

CONSIDER { TepMuH )

TOXe HCHOﬂbSyEMHﬁ I BBEAeHNA paCCManHBaBMbIX l'IOHHTHﬁ HHX
DO03HAYEHHMEL.

[Ipumep: Consider a subgroup H of G such that g, € H.
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W, naxoHell, — MeHee yHUBEPCANBHASA KOHCTPYKIMS, 6ea KoTo-
POii, 0AHAKO, 6BIBAET TPYAHO OGOHTHUCH:

SUPPOSE ( TepMuH ) SATISFIES { cchuika )

Harre BCero MCIoJab3yeMan B 60Jree YaCTHOM BHJE:

SUPPOSE {TepMuH ) SATISFIES
THE ASSUMPTION(S) OF { ccpbuika)

Hanpumep,
Suppose the space X satisfies (1.2) and (1.3).
Suppose the dynamical system E satisfies the conditions of
Theorem 2.3.

[0 xoay A0Ka3aTENBCTBA WK B U3JIOKEHMM TEOPHH YACTO OBIBAET
Heo6X0/MMO ¢OpPMY/INPOBATL HE YCTAHOBJIEHHOE el YTBEePsKiAe-
HHE, 4 33TeM ero TyT JKe AO0Ka3aTh. Torja OueHp yaAoGHO MOMdb-
30BaThCA 3aMeYaTesbHBIM cioBoM claim (310 u cymecTBuTeNbHOE,
M [JIAr0J1), KOTOPOE HE MMEET AJEKBATHOrC NEPEBOAA HA PYCCKHM.
(B ycrHolt peun wernioxum nepesofom we claim that ... Gyner
«TEMeps st yTBEPXKAAL, 4T0». ) BOT 0ANH K3 INTAMIIOB € 3THM CJIOBOM:

WE CLAIM THAT [yTBepaenue|. INDEED, ...

Hampumep,

We claim that o is an isomorphism. Indeed, this follows
from Theorem A and five-lemma.

Haxkonen, aoBonabHO cneuvasnbHas, OAHAKO HCIONb3yeMasl BO
BCeX Pa3je/ax MaTeMaTHKH KOHCTDYKLUS:

{Tepmun ) IS UNIQUELY DETERMINED BY { FEPMHH 3
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Hanpumep,
The value of the pairing {h,c) is uniquely determined by
the homology class of c.
The constant C is uniquely determined by the initial condi-
tion.

§ 23. Kax copmyanposars Teopemy

B srom maparpade mbi ob6cyxaaem GOpMyJMPOBKH TEOpEM,
JEMM, IPEAJIOKEHNH, CeACTBHHA M TIPOCTO YTBEPXMAEHHH, BCTpeda-
IMAXCA B M3JI0KEHAN TEOPUI WM B A0Ka3aTebeTBax. B oTmrine
OT OIpeAesIeHNi, I/le XBATAET, B CYWHOCTH, OAHOIC LITAMIA, 3kECH
MOKHO HCIIOJIb30BATh [ICYTH BCE Pa3H006pa3ne MpeAIaraéMbix HaMH
koHcTpyKumii. W Bee ske HekoTOpbIe of1re YKa3aHHA B STOM CIIydae
YMECTHBI.

Hauny ¢ Toro, ut0 HauGoee pacnpocTpaHeHHbie KOHCTPYKIIHM
is, is a, is the, o xoTopbIx yxe ropopusioch B §§ 7,9, 21, Tosxe
ncrnoab3ytorcs Apyu dopMyanposke TeopeM. Ha nux g 0OCTaHaB/M-
BaThCA 37eCh He Oyay (CYATA, 9TO OHM YIKe OCBOEHDI YHTATENIEM),
1 OrpaHiuych OJIHUM IIPHMEPOM.

Proposition 4.1. The injective map 7. Y — i is an embed-
ding.

Jlanee samedy, 4r0 GOnbmas YacTe TeopeM C TOYKH 3DeHH
dorukn umeor sug A = B wm A = (B = (), 4 nosromy
KOPOTKHE TEOPEMBI XOPOLIO YKIAABIBAIOTCS B KOHCTPYKIAIO

I¥ [yrBepakaeHne |, THEN [yTBepmﬂenne]\

Lemma 8.1. If d: X x X — R is the function defined above
on X, then d(a,b) =d(b,a) for all pairs z,y € X.
B 60s1ee AnMHHDIX TEOPEMAX HCIIOTb3VIOTCA IITAMITHI

SUPPOSE [yTBepikaeHue |; THEN |yTsepxaesme

LET { Tepvusi) BE { Tepmun ); THEN [yTBepx/etne |
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[Tpumepsr.

Theorem 6.6. Suppose the regular Fréchet space F satisfies
the second axiom of countability; then there exists an embedding
of F into the Hilbert cube I™

Proposition 11. Suppose the extension E is totally ramified
over K. Let 11 be an element of order 1 at B; then Il satisfies
the Eisenstein equation

X' 4 (X' 4+t =0
[IpuHIMIIMAABHO APYFOe JIOTHYECKOe CTPOEHHE TeOPEM — pas-

HOro poga (GOPMYIHPOBKH HEOGXOAUMBIX U O0CTATOYHBIX YCJIOBHI
A <= B. Bor Han6o.nee 5SKOHOMHBIA LITAMIT

[yTBepknenne | IFF [yTBepxacHue |

Lemma 1. M is parallelizable iff ws(7) = 0.
Bosee TopxkecrBeHHo HEOOXOANMMBIE ycaoBusl GOpMyIMpyOTCS
Tax:

FOR {Tepmun ) TO BE A {TepMuu ) IT IS NECESSARY
AND SUFFICIENT TO HAVE |dopmyna |

A NECESSARY AND SUFFICIENT CONDITION
FOR {Tepmun ) TO BE A { momsite )

IS THAT {Tepmun) BE { XAPATEPHCTHK )

Theorem 2. For the homomorphism i to be a monomorphism
it is necessary and sufficient to have )™ 1(e) =e.

Theorem 3. A necessary and sufficient condition for dF°
to be a local homeomorphism is that the Jacobian Jr be nonzero.

* Buecro iff agech MoxHO Hanucarts Go.ee noapobHo if and only if.
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Hpyro#i aormueckuit THI 4aCTO BCTPEYAIOMMXCS TEOPEM Xapak-
Tepusyercst opMyIon

A= (B) <= By &> ... < B);

CJ0BAMH TAKVYI0 TEOpEMY MOXKHO BbLICKA3ATh TaK!

SUPPOSE |yTBepx/enue |; THEN THE
FOLLOWING CONDITIONS ARE EQUIVALENT:
(i) {yrsepxaenne 11; (ii) [yrsepxaenne2]; ...

OtMeruM Tenepb Mosie3Hplii 060pPOT, € KOTOPOrO HAYMHAIOTCS
MHOIHe (POPMYJHPOBKY:

UNDER THE CONDITIONS OF {ccbinKa ),
WE HAVE | YIgepRactue |

Lemma 3. Under the conditions of Lemma 1, we have

wa(e) = ¢(r).
B srom wraMne BbipackeHue we have MOXKHO 3aMEHHMTD HA 3aILA-
TYK), 0COGEHHO ecliM | | COCTOMT K3 BbIAEIEHHOH (JOPMY.Ibi.

[Tpuresem eme oany Gosiee CJAMKHYIO JIOTMNCCKYIO CXEMY A
TeopeM.

A= ((B1V By)= ().

1loz06HYI0 TEOPEMY MOXKHO BBIPAa3UTh TAK:

LET (TepMun ) BE { TepMuH );
IF EITHER |ytsepxaenue 1] OR [yrBepkaenne 2 |,
THEN |yTBepKaeHue |

Ilo sToMy o6paany (M IPeABIIYIINAM ) SUTATEND, IPH XKEIAHAM, MO~
3KET IOCTPOMTD eme 60J1ee JIOrNHeCKH H30WPEHHbIE (POPMYIHPOBKH.
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Oanaxo Texer Syznet 6oee MOHATHBIM, £CJIM TIPH 3TOM He 6y YT BO3-
HUKATb CJMILKOM AJIAHHDIE [TPEAJIOMKEeHUs].

§ 24. Kak KOMMeRTHPOBATh BBIMHCICHHS

HO-BHI{HMOMY, ¢ AI3BIKOBOH TOYKH 3PEHVA KOMMEHTAPWH K BBIVYH -
caeHusaM (CKaxeM B patoTtax no andyp epennnaIbHbIM U HHTErPAJIb-
HbIM YPABHEHHSIM, WM BOOGILE 110 aHAJIM3Y ) — HauboJiee poCToi
pasien AHMJIMUCKOTO MATEMATHYECKOTO SI3BIKA. BCE e B 3JecCh
Moaeaddo BJAAJETE Hauboiee yr[OTPEfJJIHBMbIMH MTaMIIaMH H YMETDH
OGXO,’IHTD HMENHecd NMoABOIHDbIE KaM HH.

OGH“IHO HOHOGHbIE TEKCThl HAYHHAIOTCH ¢ BBEJEHHA oio3Haue-
. JIekcnyecky 31ech HET HHYEro HOBOTO 110 cpaBHeHum ¢ § 22,
pasee Y10 GOpMyJIbl oJiee TPOMO3AKH M Yallle BHIHOCATCS HA OT-
ACJbHbIE CTPOKH.

HeﬂDCpeﬂCTBEHHO B KOMMEHTADHAX BBMHUCACHHN HanOoIee yiio-
TpefuTeabHpl Ciedyouune 060poThL:

WE HAVE ( dopmyuna )

THEREFORE, WE HAVE { dopmyna)

THEREFORE, { dropMyna )

Bsoatoe soipaskenine Therefore B 9TUX LITaMIaX MO>KHO 3AMEHHMTD
Ha Hence, Whence wimn (B xonue paccyxaenns) Ha Thus. [lns
pasHoofpasust, we have MOXKHO pa3baBiasith CiaoBedkamu clearly,
cbriously v T. 1., HAIPUMED,

WE OBVIOUSLY HAVE { dopmyaa }

B camom [pouecce BBIYMCIEH M BMecTO we have Yauie HCIoJabay-
16TCA

WE GET { ¢opmyaa) WE OBTAIN { opmy.sia }
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HO OOLMHO 9TMM HITAMIIAM HPEAIIECTBYET MOSICHEHHE 0 TOM, Kak
UMeHHO 3714 hopmyna nomyyaerca. [[puBeseM KOHKpeTHbIE IPUMEDPbI
Harb0Iee MOy /I PHbIX TOSICHEHHI

Using ((2.7)), we get { hopmyna).
If we combine this with {Lemma 1}, we get { bopmyna}.
Combining { (11), (17)and (7)}, we obtain { popmyna ).
Substituting (21 ) for {u) in {(3.2)), we get { popmyna}.
If we replace (v ) by {2z) in {(3.2}}, we obtain { dopmyna ).
Since [yrepxaenue), it follows that { bopmyna).
Adding {3A%) to both sides, we get { popuyna).
Multiplying both sides by {T(z)), we obtain { bopmyna).
Summing ((2.1), (2.5), and (2.7)}, we get { popmyna}.
Subtracting {(1.7)) from ({1.2)), we get { dopmyna}.

Bor emte HeckobKo 60J1e€ CHIETMATBHBIX TPYMEDPOB!
Integrating ((3.1)) in {x), we obtain { popmyaa ).
By ( Lemma 3), {dopuyna )}, so that { opmyna},
{ The integral (3.2)) is majorized by { dopmyna}.
Now if we recall {(1.3)and (2.7)), we get { dopyyna).
It now follows that { dopmyna).
Now, by { Property (5)}, { dopmyua}.
The application of { Theorem 5} yields ...

Bauxe K KOHITY BBIMMCAEHHI YMECTHBI CJedyonme 060poThl.

Finally, we obtain { dopmysa}.

The result is { dopmysa}.

Thus we have { bopmyna).

To conclude the proof, it remains to note that { popmyna).

3aKIOYHATEBHBM aKKOPAOM AQHHOTO BHIMHCJEHMS MOKET Ipo-
3Byjare CTAaHAAPTHas (ppa3a

This completes the proof of (Theorem 3}.
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§ 25. Kax BBoAuT anrefpanueckue CTPYKTYPH

Anre6pandecKne TEKCTBI MTUCATDh, KaK [PaBUJI0, OYEeHb IPOCTO,
M O6BIYHO XBATAET TEX UITAMIIOB, 4to Gbuin onmcanb B §§ 7, 20-23.
3aeck MBI OTPafIiYMMCA HECKOABKUMM crienndmyeckumu o6opoTa-
MH, CBSI3AHHBIMH C BBeAeHHEM OMHAPHBIX OTIepalyii.

LET THE {o6bekr} BE THE { ofbexr )
WITH RESPECT TO THE { ofibekr )

Let Z,, be the group of integers modulo m with respect to the
sum operation.

Let Mat(n) be the algebra of square 1. X n matrices with respect
to the ordinary multiplication of matrices.

Ha camom gene <«xmoct» with respect to (¢ nocaenyoumm
ONMCAHHEM AITe6panyecKOl ONEepalH, WA APYIOH CTPYKTYDBI)
4acTo HCIONL3YETCsA He TOJBKO B cTaThsAx no aarebpe. Ilpusenem
ABA IIPMMEPA!

W is @ Banach space with respect to the norm || - ||.
The sequence {fn} has a finite limit with respect to the weak
topulogy.

[Ans 60718 KOHKPETHOTO GTHMCAHKSA OMHAPHOW OMEePAlH [TOJIE3eH
CJenyIOIWH [ITAMIT:

DEFINE THE { 06bekr } OF TWO
{ monsirusi) AS THE { 06bexr )

Define the convolution of two functions f,.g € W as the
integral [ K f-gdx.
Define the product of twe equivalence classes {a}, {b} mod p
as {a}, {b} = {a b} mod p.

B asre6pauyecknx nocTPOEHMSAX YaCTO MPUXOAUTCS MMETD AL
¢ KJIACCAMH SKBMBAJICHTHOCTEHN, & 3aTEM JOKa3bIBaTh KOPPEKTHOCTD
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OnpeaesieHHH 1 KOHCTPYKIME. 31eCh MOXHO MO/1b30BAaThCA TAKMM
060pOTOM:

THE { ofbext ) IS WELL DEFINED

cHalxKast ero HOJXOJSIIMM BRO/IHBIM BRIpa’K€HHEM, HATIPDHMMED,

It is easy to prove that the product {a}- {b} is well defined.
Obviously, the scalar product is well defined.

(MMeitTe BBHAY, 4TO CIOBO correct O3HAYALT <IIPABMIILHOY , A BO-
BCE HE KOPPEKTNG. )

IipuBeneM oauH cranaaprtubit 060pOT, 4ACTO HCHOMb3YCMBIH
B I'OMOJIOTMYCCKON M KATerOpHON anredpe:

I
CONSIDER THE FOLLOWING COMMUTATIVE DIAGRAM:J

33 KOTODBIM, pasyMeeTcs, cheiyeT oOellapilast auarpaMma; npy
HCOOX0AWMOCTH CJIOBO commutative MOMHO OIYCTHTb, a BMECTO
consider CKasaTh we have Wn we get.

§ 26. Kax onnchiBarh cOOTBETCTRHSA, 0TOOpaxenus u QyRKiHH

Kak u B cayuae oupenenenwii (cp. § 21), HauboJiee nory IApHbId
c110c06 yCTaHABJIMBATh COOTBETCTBHSA (HA PYCCKOM A3BIKE):
MOMY -0 NOCMARYUM 8 COOMEeMCmsUe Mmo-mo
1IPH JOCIOBHOM [TEPEBO/IE Ha AHTJIMHCKKI 3BYYMT HECYPA3HO (M, CKO-
pee Bcero, 6yJeT HeNOHITHBIM aHI IOA3BIYHOMY HHTATEIO ).

Ecv Mbl Xez1aem COXPaHnTb €CTECTBEHHDIN NOPAIOK «1[pooipas,
saTeM 06pa3», MOYKHO MOIb30BATHCA KOHCTPYKUHER

TO EACH {TepMmH) ASSIGN { TepMuH )

To each point z assign the point y = z°,

HO TIO-aHTJIWHACKH 6onee 94acto erpedaercs 0OpaTHbINA MOPAAOK:

{ TepMun ) CORRESPONDS TO { TepmuH )
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The point y = z° corresponds to the point z.

( Tepmue ) 1S ASSIGNED TO { TepMuH )

The point y = z? is assigned to z.

Paaymeerca, cioBa assign u correspond MOXKHO 3aMeHSITH CTpe-
KaMH, KaK HATIPAMED B KOHCTPYKIIMH

LET {TepMuH) BE GIVEN BY (dopmyna)

Let the map f be given by z — f(z) = 2.
Bosee noapo6roe omucanue oTo6pakeHus (¢ ykazaHueM o61acTu
OMNPENETIEHKS U MHOECTBA 3HAYEHHIA ) AAeTCH TaK:

LET {Tepmun } BE THE MAP OF {tepyut ) TO { TepPMHH )
SUCH THAT { dopmyna} FOR ALL ( TepMuH }

Let f be the map of R to R such that f(z) = 2% for all
z € R.

Ecan oto6paskerne He BCIOAY OUpPE/IeIeHo, TIPEAJIOT of Hy¥KHO 3a-
MEHHTb HA [rom, KAK HAIPUMED B MPEAJIOKEHHM

LET {TepmuH } BE THE MAP FROM {TepmuH )
TO {TepMun } SUCH THAT [yTBepxaeHve]

Let ./~ be the map from R to R such that (\/z)* =z and
z > 0.

Ho, noxanyit, naubonee nony.ispHast KOHCTPYKLES 4/151 OCTPO-
eHUA 0TOOpasKeHuH — celyrlas:

LET THE { )} TAKE EACH { )} TO { )}

3zecp mepBBIA mPOGET 3anmOHAETCA HA3BAHMEM OTOGDPAKEHHS
(bynximn), a nocaeayromue — Mpoopazom (apryMeHToM) 1 o6pa-
30M (3HaveHyeM (PYHKIMHM), HANIpHMED,
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Let the function f take each point r to z°.

Let the homomorphism ¢, take each element ¢ € G to the

conjugate element ¢,(q) =h~1gh.

Let the projection p; take each point (x,y,z) to (z,y,0).
Ecan Mpl XOTMM NMOAYEPKHYTD, YTO 34ECH AACTCA 0603naueHue

A5 BBOAHMOTO OTOGP&)KEHPLF[, MOXHO IMOJb30BATHCA CJASAYIOITHMH
B4APHAHTAMH TTPEABIAYLIETO OﬁOp(}T a.

LET {T1epMun) BE THE {ofbekr } THAT
TAKES EACH (TepMuH ) TO { TepMuH )

Let p3; be the projection that takes each point (z,y,z) to
(z,y,0).

DENOTE BY (r1epymut ) THE { 06beKT } THAT
TAKES EACH {tepmuH ) TO { TepMuH )

Denote by p3 the projection that takes each point (z,y,z) to
(x,y,0).

3ameTuM, 4TO MOCE/IHEE OITPe/IeIeHHe JIyyllle BRPAXKaeTcs ¢ 1Io-
MOILBIO OAHOrO M3 OOMMX WTaMnoB Aas onpeaeneduii (§ 21), na-
NpUMEp!

By p3 : R® — R? denote the projection along the z-axis,

Ecny ke mbl onuchiBaeM JeficTBUE OTOOpaXkeHHst (HATIPHMED,

BBe/ICHHOE PaHbILE UK BBOAUMOE TI0 XO4y AeJa), TO yaA0GHa caeay-
OISt KOHCTPYKIMA:

THE { Tepmun ) TAKES { TepMun ) TO { TepMuH )

Hanpumep,

The projection along the z-axis takes the plane x = y to the main
diagonal of the zy-plane.
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The canonical homomorphism ¢ | G — G/ H takes each element
g € (G to the corresponding coset gH € G/H.

O6patute BHMMaHKe, 4TO TJaroibHas opMa takes (a TawoKe
take) IPUMEHSETCS HE TOJBKO K OTAEJBHBIM TOYKaM, HO M K MHOXe-
CTBaAM.

3aMEeTUM OTACBHO, UTO BBIDAXKEHUE nptt omoGpaxenuy Nepeso-
AUTCA KaK under the map, Tak 4TO TOBOPAT, HAIIPUMED,

The image of X under the map p3 is p3(X).
The inverse image of an element of G/H under the canonical
homomorphism G — G/ H is a coset.

JlBa ApyTrHX BAXKHBIX BRIPAKEHHS ¢ MIPEAJOTaMH — 3T0 extention
to u restriction to. BoT 1ipuMep nx ncroab3oBaHuUs !

BY { repmus ) DENOTE THE RESTRICTION OF
{ Tepmun ) TO { Tepmu )

By f|a denote the restriction of f to the subset A C X.

LET {tepmud ) BE THE EXTENSION OF
{ Tepyud ) TO {tepmun ... )

Let f be the extension of f to Y D X by the identity on the set
YiX.

O6parure 3;1¢Ch BHUIMAHUE Ha NCTIOIb30BAHM € [IPE40r0B of 1 by.

§ 27. Kak onucHBaTh TODOJIOTHYCCKHE
M reoMerpHYeCKHe NOCTPOCHHA

Iro, HapepHoe, TpyAHee Beero. Pasymeercs, stHe 6epych 00y4HTD
BAC MHCATb Ha TOM 06PA3HOM, HO SICHOM SI3BIKE, KOTOPBIM MOAb3Y-
IOTCA TaKKe aBTopnl, Kak Musnop, Bepaxe win Kokerep. Hurateno
NPUACTCS CIePKUBATh CBOE CIPeM/eHMe K HalJIsLAHbIM OHHCAHUAM
U mHcaTh GOpMaTbHO M Cyx0. HauneM ¢ olmucaHus KOHCTPYKIUHA,
BCTPEYAIONIMXCSA B TEOMETPHIA Y TEOMETPUMECKOH TOMOJIOMYH.
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C 5TOM UeJbI0 Mbl IEPEYHCINM PAJ IJ1Ar0J0B, OIMCHIBAIOLINX T€
WJIM MHbIE TEOMETPUUECKUE IEHCTBHS, MOMEINasd B CKOGKaX MOAX0-
ASIIME K HAM NPeIorn™:

move, shift, bend, push (to, along, into, away from);
project (on, along);

embed (in, into, by),

map (to, onto, intc),

restrict (io);

identify (with),

attach, glue, paste (to, along, together),
collapse (to, onto);

join (with, to);

remove (from);

put in general position (with respect to);
extend (to, by).

DT [AAr0JIbl MOMKHO MCTIONT30BATD B [TOBENNTEIbHOM HAKIOHE-
HuM {B Hauane Ppasbl MK NIGCJIE COB [et us), @ TAKXKE B ing-0BOA
dopme (B Havase passl, ¢ MOCAEAYIOUIMM EPEXCAOM K [TPOAOJ-
JKEHUI0 3a cueT 060poTa TuIa we obtain Wik we can assume that).
Bot Heck0AbKO TIPHUMEPOB:

Mouve the variety V away from C along the trajectories of the
vector field X.

Let us attach the handle D¥ x D"™% (o the manifold W along
the base S*=1 x D™ % C W,

Putting M in generql position with respect to F, we can assume
that dim(M N F)=0.

Gluing together the neighborhoods U;, we obtain the manifold M,

3HAUMTe/IbEYIO YaCTh FeOMETPHYECKHX TEKCTOR COCTABMSIET 06CY-
>KJeHUE Pas/IM4HbIX OTOOPAXKEHHUH, HO AJISL 3TOr0 XBaTaeT 060pOTOB,
npuseaeHHbix B § 24 {cM. rakxe npuaoxenne 1, nyuxt (G)).

* Bosiee mo.THAnA CEOAKA HCTIOIb30RaHMS upeaIoros nveerca v [Tpuioxenus 11,
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Hexotopoii skoHOMHHN MECTA [P OMTUCAHHM OTOOPASKEHHME MOXHO
AOCTUYD, ROGAB/ISA AEENPUYACTHS K IJIATOY Mmdp (MJIM IJIaroqaaM,
11ICPEYHMCICHHBIM B HavaJe a1oro naparpada). Bor veckoabko Taknx
JIEETTPUHACTHH!

continuously, diffeomorphically, smoothly, isometrically, analyti-
cally, birationally.
[pusepsr:

Extend the map ® smoothly to all of R™.
The projection p mups M diffeomorphically onto N.

§ 28. Kommentapun ¥ cchIkn

S e pexoMEHAYKH) HaYHNAWIUMM aBTOPAM TIBITATHCA BJICKHTDH
rAyOOKHI MM TOHKWIA CMBICJI B KOMMEHTADHH, & COBETYIO OTPaHH-
YUBATHCS AJIA GE30IaCHOCTH CTAHAAPTHBIMH 060poTavu.

Ans Havaga, BOT 1ECKOJILKO CTIOCOG0B O60MTH JOKA3ATEARCTRO
3a CYET KOMMCHTapHUs:

THE PROOF 15 { )

The proof is omitted.

The proof is trivial.

The proof is given in § 5.
The proof is found in |2].

THIS {ccpuika ) WAS PROVED BY { )

This lemma was proved by Smale {see |2]).
This was proved by Postnikov in [5].

THIS {ccbiika ) CAN BE PROVED BY { )

This lemma can be proved by standard methods of KAM theory.
This theorem can be proved by direct calculations.
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Ecau Bo1 BCe ke POIHIMCE NPUBECTH JOKA3ATEALCTBO, HO Ha4H-
HAaCcTe CO BCIIOMOTATEIbHMX YTBBPJ'I{HCI'IHﬁ, MOPKHO CKa3aTEk TaK:

TO PROVE {ccpiika ), WE NEED { ccpuixa ) ‘

To prove Theorem 2, we need several lemmas.
To prove this statement, we need some notation.

Ecm BbI Gy/eTe NOKA3LIBATD OT [I[POTHBHOIC, TO MOXKHO CKa3aTh!
The proof is by reductio ad absurdum.

[Ho 310 HECKOABKO CTAPOMOLAHO, M JTyUIiIE HAYATD TAK!

[ASSUME THE CONVERSE. THEN ... |

-

3aKOH4MTD TOTIA MOXKHO CTaH/JIAPTHOM qypasoid

THIS CONTRADICTION PROVES { }

This contradiction proves the theorem,

WA KOMOMHAIMER U3 AByX pas, KOTOPYI0 MBI €pa3y IPOMJLTIO-
CTPHPYCM TIPUMEPOM.

This contradicts Lemma 2.1, The theorem is proved.

Ecau Bl gokasbipaere 4r6-T0 110 WHAYKUMH, TO MUXCHO HAYaTh TaK:

THE PROOF IS BY INDUCTION ON { ) ‘

Bxecro on B nochen#ye rojibi MHCIME MATEMATHKY TOBODAT 0ver.
The proof is by induction on n.
The proof is by induction over the dimension of V.

T ponomKUTh MOKHO (AHOLAA) IITAMIIOM

FOR { ), THERE IS NOTHING TO PROVE!

For n =1, there is nothing to prove.
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JTOT WITAMI GBIBAET NIOJE3EH U B APYTHX KOHTEKCTAX, HAITPHMEP,
For the case M = CP?, there is nothing to prove.

B npouecce HHAYKIUH 4acTO UCTIOJb3YOTCH TITAMIIDY

ﬁw THE INDUCTION HYPQTHESIS, J

r ~ : € T g - FTNS
|BY THE INDUCTIVE ASSTMPTION, ... |

By the induction hypothesis, a,_1 is divisible by b.
By the inductive assumption, ¢,y is injective.

Ec.11 BBl 10Ka3bIBaeTe PazéopoM CIy4aeB WM HOITAIHO, TI0JE3-
HB[ CIeAYIOINE WITAMIIBL

LET US CONSIDER { ) CASES. CASE 1: —\

THE PROOF IS IN ( ) STEPS. STEP1: ‘

B o6onx cayuasx npobesst { ) 3aMEHAITCA YHCIOM.

YacTo B MAaTEMATUYECKUMX TEKCTAX AOYEPKUBAETCS M10/E3HOCTD
yero-aubo AN AaabHeHero, H XoTa 6e3 110A06HbIX KOMMCHTAPHER
HIPEKPACHO MOKHO OOOMTUCDH, Mbl HIPHBEAEM GJIHY TAKYIO KOHCTPYK-
HIUTO!

THE FOLLOWING { ) ARE NEEDED FOR THE SEQUEL
H

The following lemmas are needed for the sequel.
Mnoraa Hy»XHO yKa3biBaTh HAa CPABHUTEIBHYIO CHJIY TeX WJH
MHBIX YTBEDXKAECHMI; 34ech paboTaloT TAKHE I TAMITBI:

l (ccoimka ) IS STRONGER THAN { ccpiika )

{ceplaka ) IS WEAKER THAN { ccbuika )

Theorem 2.1 is stronger than Theorem A in (3].
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The following condition is weaker than (2.5).
This assumption is stronger than condition (i),

B onucaHHBIX 3/€Ch KOMMEHTAPHSIX Y2Ke MOSABAIMCH CChLAKM Ha
IMTEPATYPY, B YACTHOCTH B HaMG0./ 1€ CTAUAAPTHOM BHAL, MMEHHO

L(SEE { Homep })

[IpuBeaeM HecKoibKO GoJ1ee CAOXKHBIX IPUMEPOB CChLIOK!

IN {ccpuika }, {aBTop} PROVED THAT |...]

In his paper 13|, Rokhlin proved that {13 = 0.

{(cchuKa) WAS CONSIDERED BY {aptop } IN {cepiika )

The case n = 2 was considered by Mostow in [3].
Morse theory for sheaves was developed by Hirsch in his book [2].

Pasymeercd, Myl OrpAHMYMINCD 30ECH 04CHH HEGOIBIIUM CIIEK-
TPOM UITAMIIOB-KOMMEHTAPHEB. PaciiMpsite 3T0T CHEKTP MOXKHO,
TIOJib3YSICh KOHCTPYKUMMM, HAHJEHIIbIMH ¥ AHIJIOCAKCOHCKHX Ma-
TEMATHKOB, MO HAUMHAIOIIMM ABTOPAM {2 TAKXKE CAMOYBEPEHHBIM
MacTHTBIM) s HACTOUYHBO COBETYIO CBOMUTD KOMMEHTAPHH K MUHH-
MYMY.

§ 29. Beaenne x craTne

30ech, KaK M BO MHOTHX APYIHX PA3JC/1aX, MO PEKOMEeHIALIMH —
CKOpee HETAaTMBHOTO CBOUCTBA: MMUIMTE O4eHb KOPOTKHEC BBEXECHHS,
OTPAHUYMBASICh, HATIPUMEP, OJHOH (Ppas3oli:

THE AIM OF THIS PAPER IS TO PROVE THE FOLLOWING ...

(nanee creayer GOPMYIHMPOBKA OCHOBHOTO Pe3y/IbTaTa).

IN THIS PAPER, FOLLOWING { (L3 ) WE CONSIDER ...
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Ellle JIyquie, HalluIIHTE B BH AL 34r010BKA CAI0BOD

Introduction,
KpaTko chOpMy IUPYHTE OCHOBHBIE {HOBBIE) OUPEAE/IEHNS H Pe3y.Tb-
TaTHhI, HOHYTHO COIJIMTECH 11a 6..'IH3KHE paﬁOTbI:

THIS GENERALIZES RESULTS OF { iptop )

THIS STRENGTHENS A THEOREM OF ( CfRrIKa

‘USING METHODS OF { “{PLH3 ), WE SHOW THAT ...

OIMMIUMTEC YA CTATBH (ECJIH OH4 HE OYE€HDb KOpOTKHﬂ):

THIS PAPER IS ORGANIZED AS FOLLOWS. IN § 1, WE ...
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Ho Bcem s1um He cTOMT yBAeKATbhCA. [IycTh YeTKO U3I0KCHI0E
MATEMAaTHYECKOE COEPIKAHHE Balllel CTaTbH TOBOPHUT CaMo 3a cefs!



Hpuizoxenne I

CIIHCOX MATEMATUYECKHNX IITAMIIOB

[lns Tex unratesei, KOTOpble 06PATUIINCH K ATOMY NIPHJIGKEHHIO,
He TPO4MTaB OcHOBHBIE pasaenn kuurd (§§ 5-9, 11), ormeuy, uro,
KaK [IPaByJIO, IPEAIMKEHHS aHIJIMHCKOTO MaTeMaTHIeCKOTO S3bIKA
MOKHO CTPONTD, KOMOMHUPYA WTAMIIB C TIOMOLIBIO TAK HAIBIBAEMBIX
pasjeautencii (Takux cnioBedek, Kak where, such that v t. n.).
Tloaromy 51 coBeryo XoTs Obl pocMoTpeTs §§ 7-9 (rae obsacusercs
CMBIC CJIOB TEPMEH, XapakTepHCTHKA, CCBLAKA W MOACHAETCS,
kak o6pautarses ¢ apruxsivn) v § 11 (pasgenutemn), npexae vem
CTPOUTD IPE/IOKEHHS [0 HWKECIEAYIOWUM CHMCKAM HITAMIIOB.

HaunHaomeMy YUTaTeI0 A HACTOATEIbHO PEKOMEHAYIO TBEPAO
YCBOMTH OCHOBHBIE IITaMI bl (MX BCero 12), o cpoeMy yeMOTpenuio
Bbucath 1 ocBouth eme wryk 10-20 u, npoaucras napy crarei
10 ¢BoeN crienmalbHocTH® , 0ro6parh us Hux emte mtyk 10. C noay-
yeHHBIM C1CKOM M3 30-40 mTaMnoB CTOUT HEMHOTO IOYTPaXKHATD-
ca (1IOKOMOMHUPOBATE MX € TOMOLILK Dasaemnresneid, xak 8 § 11)
v Ao6aBUTH BbIOPAHHBIA [0 BKYCY CIIMCOK BBOJHBIX BBIPasKeHHi
(cv. § 13 un IIpusoxenne I1). [Tocae atoro Moo HauMHaTh TU-
caTb TEKCT CBOEH CTaTbM Ha 5T0i ocHope. [Ipu sToM Haz0 He nepeBo-
ANTb, a EPCCKA3BIBATD PYCCKHMMA TEKCT, A ele Jydine ¢pasy nHucaTh
MO-aHITMHCKY U3 FOJI0BB] UJIH 110 4€PHOBHM (DOPMYIbHDIM 3aITUCSM,

(A) OcuoBHBIE MTaMMbI.

ITH UITAMNBI ACTI0Ib3Y FOTCS MOCTOSHHD BO BCEX MATEMATHYECKHX
reKCTax. B 06bI41IbIX AHITOA3BIMHBIX CTATHAX OHU COCTABAI0OT 0T 60
10 70% o6oporoB. KoMOMHUpYSl MX, MOXHO B IPUHLIMIIE BBIDASHTD
TIPAKTHYECKH JIOOYI MAaTeMaTHYEeCKYIO ceMaHTHKyY. [loy4uTenpHo,

* Hamncanneix aeTopaMy ¢ AHIIOCAKCOHCKUMY QaMuansaMiu: aioHCKMe, HEMET[-
xue, QpanuyIcKie aRTOPN B KauecTre nOpasioB OUeHb onacihl!
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YTO [IOYTH BCE OCHOBHBIE LITAMITH MOCJAOBHO HE MEPEBOASATCHA, MM
TIAIOXO TEPEBOMSITCS HA PYCCKHIT — 3TO YHCTO aHIANICKHE MAMOMEL.

Juast qurareseil, OCBOMBHIMX Pa3gH4YME MEKIAY <OO0BEKTAMH»
n «rorsatuavu» (§§ 9, 10), oTMernm, 4T0 B WTAMIAX U3 3TOTO
CIIMCKA CPEM TEPMHUHOB Mbl HE PA3JMHYAEM OGBHEKTHI Y MTOHSTUSI, 1
TIO3TOMY He YKasbIBaeM aAPTHKIM; YHTATe/Is, HE BJAACIOIEr0 5TUM
MCKyccTBOM, Mbl orchuiaeMm K §§ 9, 10. Brpoyewm, npasuisto pac-
CTaBUTh APTUKJIM OMOTAIOT [IPYBEAEHHbIE MOC/e KasKA0r0 MTAMIa
MPUMEPDI IPHMEHEHMS STUX IITAMIIOB.
1. {TepMuH } 1S { XapaKrepuUCTHKa ).

The function f is continuous.

Myuxims f — HenpephiBHA.
2. {repmun ) 18 {repmun .

The set R is a ring.

MuosxectBo R siBasiercs KOABLOM.
3. CONSIDER ( TepMuH ).

Consider the point (1,1) € R2

Pacemotpuy Touxy (1, 1) € R2.
4. WE HAVL { Boiaeaensas dhopmyia ).

We have

sin® ¢ + cos® z = 1 (1)

Nmeem
sin? z +cos’z =1 (1)

5. LET {cuMBOJ MM TepMuH ) BE { TePMuH ).
Let V' be a vector space.
IIycth V' — BeXTOPHOE POCTPAKCTEO.

6. FOR ANY { CMMBOJI WM TepMMH } THERE EXISTS { TepmuH }.
For any continuous map f: I — I there exists a fixed point
cel.
st mo6oro oro6paxenns f: I — T cymecTsyer HemoABIK-
Hast Touka ¢ € [,
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7.BY {cuMBOJ) DENOTE {TepMuH }.
By R denote the set of real numbers.

O6ozuayuM yepes R MHOKECTBO ACHCTBUTENBHDBIX YHCE,

8.1T FOLLOWS FROM { ccoulka ) THAT |{yTBepxaenue |.
It follows from Lemma 2 that « is injective.

3 Jlemmb! 2 caeryer, YTO &« HHBEKTHBHO.

9. {Tepmun) 1S CALLED {onpenemsieMoc nousatue) IF |[yTBep-
KAECHHE .

A manifold is called acyclic if H'(M)=0 (i > 0).

Mysoroofpasue HasbiBaetcs auvMKamanbM, ecan H(M) = 0
(z > 0).

The map s: B — E is called a section of £ if £ 05 =1id.

Oro6paxenue s: B — F HasbipaeTcs cedeHneM pacc/oeHus £,
eeu £ 0 8 =id.

10. 17 {yrBepxnaenue |, THEN |yTBepx/eHue .
If D{f) is compact, then f is bounded.
Ecsn D(f) — xoMnakTHO, To f — orpaHmuyeHa.
11. |ytBepsxaenne | IF AND ONLY 1F* | yTBepKACHME .
A closed 3-manifold M is S® if and only if ;M =0.
3amkHyTOE TpexMepyoe Muorootpasue M apnsiercs cepoit 5°
TOI'AA M TOJBKO Toraa, Kosaa - M = 0.

12. { Tepmun } HAS THE FORM ( hOpMyna WK CCBLIKA ).
The simplest parabola has the form z% =y.
[Ipocreiimas mapa6o/1a uMeeT BUA T° = y.

(B) Moau¢akanun 0CHOBHBIX MTAMIICE

3uech coOpaHbl BUAOH3MEHEHHS OCHOBHDIX IHTAMIIOR (CBSI3aH-

Hble, HATIPHMED, € MHOXKECTBEHHbIM HKHCJIOM ); OHH 0003HAYEHBI TEMU
K& HOMEPAMH, TOJIBKO CO IITPUXaMHU.

1, { Tepmutb ) ARE { XapaKTEePUCTHKA ).

* Bmecto if and only if 9acto WCob3yercs CTaHRapTHOE COKPAINEHKE 1T,
¥ Y PTH
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The numbers 5 and 17 are prime.
Yuema 5 u 17 — npocroie.

2'. ( repvunbl } ARE { TepMUHBI }.

Z and Q are abelian groups.

Z u () — aGesieBbi rpymnmsl.

O6paruTe BHAMaHKiE HA GYKBY §, YKA3HIBAKOILY K0 Ha MHOXKECTBEH-
HOE YUCI0 B KOHLE npuMepa 2, 4 Ha ce oreyTeTsue B upumepe 17
0 AHTTHHCKH ([PUJIATATEIbHbIE HEU3MEHSIEMbI 1O YHCTY .

dobGapiisig ¢0BO not TIOCAE 15 WM dre, Mbl 1HOJIyYaeM JIOTUYECKHE
orpauanus wramiios 1, 2, 17, 27
3" TAKE (repmuH }.

Take a point ¢ € X.

Bosbmem touky ¢ € X

3107 06OPOT CUHOHMMIYEH LIITAMILY 3, UM CJeAYET 10 b30BAThCS,
9T06b1 PA3HOCOPASHTD Peyb. AHATOTUYHYI0 (CTHINCTUYECKYIO) PO
urpaior o6oporsl 4’ n 4” no otHomelno K 4;

4'. WE GET { Bouienennas (opMyaa ).
4", WE OBTAIN { BbiaesenHan (opMyaa ).
5'. LET { repMuHBL) BE { TCPMHHBI ).

Let x, y, z be the coordinates in R3,
Ilycts 2, 4, 2 — KoopaunaThl B R,

3", LET { TepMuH Hou cuMBON ) BE { TepMuH ), { TEpMuH M CUM-

B0Jl ) BE {TepMuH}, ...

Let M be a manifold, X be a vector field on M, and 20 € M
be the initial point.

IIycrs M — MmHOrootpasne, X — BeKropHoe note ¥ rg € M
— HayaJIbHASA TOYKA.

ITo anrauiickn KaTeTOPUYECKY HEIb3ST 3AMEHSITH [10BTOPSIEMbIT
[JIATOJ1 HA THUPE, & CJIOBO be JIyYIlle [ICBTOPSITh; O6PATHTE BHUMAHIIE
Ha 3ansTyio nepen and (cp. ¢ § 11).

B wramue 6 MOXKHO onyCTUTh HadabHBIE fOr any:

6'. THERE EXISTS { repmuH }.
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There exists a nontrivial smooth solution of the Bellman
equation.

CymecTByeT HETPWBUANBHOE TJIAAKOE DeEIleHME ypaBHeHHs
bennvana,

MHOKEeCTBEHHOE YHC.I0 [10YYAETCA TaK !

6. THERE EXIST { TepMut ).

There exist two maximums of the function f.

Y (ysrunn f CyUECTBYOT ABA MAKCUMYMA,

JlobaBassi cIOBO umigue uoCAe exisls, TIOJYYAEM CJAEAYIOUINe
BAJKHDIC UITAMIIBY.
6". FOR ANY {1ePMHH mam cumboa ) there exists a unique ( rep-

MUH }.

For any bounded sequence there exists a unique least upper
bound .

[dnst m060# OTPaHHYEHHOH MOCJIEI0BATEABHOCTH CYUIECTBYeT
e/IMHCTBEHHAS TOYHAS BEPXHSA [PAHD.
6. THERL EXISTS A UNIQUE { TepMHH ).

There exists a unique nontrivial subgroup of G.

CymecTyer CANICTBeNHAS HETPMBHANbHASL MOJATPYIINA TPYIl-
el G,
7. LET {cumsoi1) DENOTE (TepMun ).

Let py denote the largest prime.

O603Ha4MM 48PE3 pg HAUGOBIICE TIPOCTOE YUCIO.

8. BY {ccvuka), IT FOLLOWS THAT [yTBeprkACHHE |.

By Lemma |, it follows that V is semialgebraic.

W3 nemmpr 1 caeayer, wro V - - roayanre6panieckoe MHOXe-
CTBO.

8". USING (cchIKa ), WE GET |yTsepxaennc ).
Using (5.3), (5.7), and (6.2), we get

w* (L) = 0. (6.3)
[loasaysck (3.3}, (5.7)u (6.2), Mbt moayyaem
w*(L)=0. (6.3)
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9. {1epmun ) IS CALLED {onpeaessieMoe IIOHSITHE ).

The number A = b* — 4ac is called the discriminant of equa-
tion (1).

Uncao A = b* — 4ac HaspBaeTcAd AHCKPHUMUHAHTOM YPaBHe-
Hus (1),
9". ( TepmuHp ) ARE CALLED ( onpeessicMple [OHATHA }.

Solutions of the equation |A — AE| =0 are called eigenvalues
of A.

Pewrenvist ypasuenus |A — AF| = 0 HaanBawTcd co6cTBEeHHBIMU
3radeHnaMu oneparopa A.

Ecm yreepokaenud s wravie 10 A0CTATONHO NTHHHBIE, MOXKHO
pa3buts bpasy Ha ABC CAeAYIOINAM 06Pa3oM:

10'. SUPPOSE |yrBepxdenue |; THEN |yTBepxaenne |.

(C) Onpeaeaenus n o6oanaueHun

Tlox sTuM 3aroyoBKOM MO3KHO 65110 6bl IIOMECTHUTD LITAMIILI 7,
7,9, 9 w9 >>, HO OHM NOMAIN B «OCHOBHBIE> . 31€Ch IPUBOASITCS
MEHee XOJ0BbIE.

13. {repmuu ) IS SAID TO BE {masaHue ) 1F |yTBep:KieHuMe |.

A group G is said to be commutative if Yg'.g >>€ G,
g kg >>=g >> =g

ToBopat, yro rpymia G komMyTatuBHa, ecam Vg', g >>€ G,
g kg >>=g >> *¢.

A set with operations ®, & is said to be an idempotent
semiring if the operations satisfy conditions (1) ...

ToBopsiT, wro MioXecTBO C onepauMsiMH @, ) ecTb HAEMIIO-
TEHTHOE N10JIYKOJbIO, €CJH 3TH OlIePaLryl YAOBIETBOPSIOT YCJIOBU-

am (1), ..
14.... ; THEN THIS {TepMuH ) IS CALLED {Ha3Banue ).
...} then this group is called abelian.

... ; TOTZla 5Ta TPy HA3bIBAETCA abeneBoil.
...; then this set is called the convex hull of A.
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.} TOTAA 3TO MHOXECTEC HA3bIBACTCHA BBINVKJICH 06G0J0YKOM
MHOMKecTBa A.

15. WE SAY THAT ( TepmuH } HAS ( HasBanve ) IF |yTBepokaeHue |,
We say that the polynomial p = a,z™ +---+ay has degree n,
if ap #0.
ToBopsar, 4yro noauHoM p = apz™ + -+ + ag UMeeT Crenenb 12,
ecam an # 0.

16. { Tepmun ) IS CALLED { Ha3Bawue ) [F THE FOLLOWING CON-
DITIONS HOLD: (i) [ytBepxaenne |; (ii) [yrsepxaennel; . ..
A set with operations &, © is called an idempotent semiring
if the following conditions hold:
Naab@c)=@0b)&{ac ) (i) ...
MHoxecTBo ¢ onepauusiMy B, (5 HasbIBAETCH MAEMIIOTEHTHLIM
I0IYKOIBLIOM, €CH BBIIOIHEHDI CASAYIOLINE YCAOBHSL:
et b@c)=(e@b)d (ac) i) ...
17. WE SAY THAT ({tepmmn) IS (Hasparume)} AND WRITE
{ cuMBoOa ).
We say that the set {z € E 2 ¢ A} is the complement of A
and write A = E \ A.
T'oBop#AT, 4To MHOKECTBO {x € F | 1 ¢ A} siBasieTcst A0MOJHC-
HieM K A, ero o6osnavaror A = E \ A,
18. BY DEFINITION, PUT { dopmyna }.
By definition, put
Flze) = lim{(f{zo + h)— Flzo))/h.
1o onpesenenuto riosaraem

flzo) =lim (f(zo + ) — flzo))/h.
(D) Burincaenns

led OIHCAHUY BBIYHUCACHUHA Halne BCETO HCHO;’IbByeTCﬂ ITamIl
4: WE HAVE { dopmyJaa } um1 KOHCTPYKLIMH, B KOTOPBIX (opMyaa
HEMFOCPRUACTBCHHO CJ]e,HyET 33 BBOZHBIM Bblpa.}KEHPIC’M:

THEREFORE, { dbopMyna ),
HENCE, { dopmyna ).
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BBoauble BRIPaskeHsi MOXKHO BAPbUPOBATh; KPOME IBYX YKa3aH-
HBIX BbIlIE PEKOMEHAYETCA
now, but, whence, so, it follows that, however.

Kpome mravna 4 (WE HAVE), Hau60aee 4acro HCNOJb3YIOTCS
ero Bap”a[['l'bl; B l]pOC'l‘Cﬁil[CM BUE!

19. we GET { popmyna )
20. WE OBTAIN {dbopmyna).
u B 6osee CAOKHBIX BAPUAHTAX

21, USING (cepuika ), WE GET (cbopmma)
Using Theorem 2.3, we get Wiz) = B{z)o A
Henoabays teopemy 2.3, Mbl otyyaem T’V( )=A"loB(z)oA.
Using (2.1), (8.3), and (8.4), we get X = . ..
Bocuoabsosasuce (2.1), (8.3)u (8.4), noayyaem X =, ..
Korma »TOT mWTamMn MPUEJaeTcs, MOAKHO TIOIb30BATLCH CJIELY-
N

22. TAKING INTO ACCOUNT {ccbuika}, WE OBTAIN ( dop-
MyJIa ).
Taking into account Theorem 2.3, we obtain W{z) = A"l o
Bir}o A
Wcnomnbays reopemy 2.3, Mt noayyaem Wiz) = A7 o B(z)o A.
23. COMBINING (CTIHCOK CCBUIOK ), WE GET { dopy.a ).
Combining (12), (13), and (24), we get ...
KomGunupys (12), (13) u (24), noaygaem ...
24. COMBINING THIS WITH {ccblika), WE GET ...
Combining this with (21), we get Lemma 2.1.
Conocrasus 310 ¢ ypasneruem (21), Mol mosydaem nemyy 2.1.
25 SUBSTITUTING { ) FOR { ) IN { ), WE OBTAIN ...
Substituting 2z for u in (25), we get ...
3amenns u Ha 2z B dopmy.e (25), nomyqaen ...
26. ADDING { ) TO BOTH SIDES, WE GET ...

Adding 3AZ? to both sides, we get ...
Ho6apasan 3A? k ofeuM 4acTaAM, HOITyYaeM ...
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27.SUBTRACTING { ) FROM { ), WE GET ...
Subtracting this integral from (2.1), we obtain ...
Baruuras stor unterpaa ns (2.1), moayumm | .

28. MULTIPLYING BOTH SIDES BY { ), WE GET ...
Multiplying both sides by T'(y), we get ...

VYMuoxus o6e yacti Ha T(y ), oay4uu ...
29.SUMMING { )}, WE OBTAIN ...

Summing (21), and (73), we obtain ...

Cxmaavias pasencrea (21)u (73), moayuaem ..

30. INTEGRATING { } W.R.T.* (), WE GET ....
Integrating (3.1) with respect to z, we get ...
Differentiating (3.1) w.7.t. z, we get ...

Wnrerpupys (auddeperunpys) (3.1) no =, noayuaem ...

31. INTEGRATING { ) OVER { ), WE GET ...
Iniegrating this expression cver M, we get ...
urerpupyst 5o Beipacedue no obiactu M, nonyyaem ...

32. FROM { ), WE GET THE FOLLOWING { }:
From Lemma 3, we get the following estimate. .

M3 nemmbl 3 mOAyHAETCA CISAVIONAT OUCHKA! . ..

(E) Anre6pa
3aech MAJIO crelMdUYeCKUX UITAMIIOB,

33.{ )15 ISOMORPHIC TO { ).
The tensor product A @ B is isomowphic to W.
Tensopuoe npounssenenve A & B uzomopduo W .

34.LET { ) BE{ )} WITH RESPECT TO { ).

Let GL(n) be the algebra of n X n-matrices w.r.L. matrix
multiplication,

Hycte GL(n)  — anre6pa MaTpyll PA3Mepa n % 71 OTHOCHTEIbHO
MATPUYHOTO YMHOMKEHMSL.

* Coxkpawenue @.r.f. 4acT0 HCAOALIYCTCA BMeCTo Golee noApobHOro with
respect Lo.
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35.LET { }BE{ }OVER{ ).

Let 'V be a finite-dimensional vector space over C.

[Tycte V' — KOHEYHOMEPHOE BEKTOPHOE [POCTPAHCTBO HA/( 110-
e C.

36. DEFINE THE { ) OF TWO { } AS { }.
Define the sum of two residues mod m as the residue mod m
of their ordinary sum.
Onpenenny ¢yMMy aBYX BbIMETOB [0 MOAY.IIO 11 KAK OCTATOK 110
MOAYJIEO 770 UX OGBITHON CyMMBI.
37.THIS { ) IS WELL DEFINED.
This residue is well defined.
JTOT BBIYET OTIPE/IEEH KOPPEKTHO.
38.{ )FORM A ( ) UNDER{ ).
Unitary matrices form a group under multiplication.
YuurapHbie MATPULIbL 06PA3YIOT TPYIITY TO YMHOKEHHIO.

(F) CooTtBeTcTBHs M 0TOGPAKEHNN

39.DEFINE { ) BY THE RULE { }.
Define the map o GL(n) — R™ by the rule |aij]| =
(a“,, . ,a.nn).
Onpenenmny  otofpaxkeHwe o« 1o npasway  ||a;l  —
(@115 .-, Cnn)-
40.LET { ) BEGIVENBY { ).
Let the mapping f: C — R be given by f: z v 2|z|%
[Iyctb orobpaxenue f: C — R sagaso caepywumM o6pa3om:
iz 2022
41.LET THE { ) TAKE EACH { 1}y TOo { ).
Let the map y take each 2 to /2, arg+/2 < .
[Iycre 0TOGpaskeHne y MEPEBOANT KAYKAOE YUCIO Z B YMCAO /7,
arg/z < 7.
42. LET { ) BE THE { ) FROM ( ) TO { )
TAKING { y TO { ).
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Let  be the map from A to X? taking a € A to (j(a),0) €
X2,

[Iycte ¢ — oro6paxenne us A B X%, nepesoasimee a € A4
B {(j(a),0) € X*.

43. DENOTE BY { ) THE { ) THAT TAKES EACH { } TO
()
Denote by t. the isomorphism that takes each {c} to the class
{1{e)}.
O6oanasiuM 4epes i1, roMOMOPdU3M, NEPeBONANME KayKAbIH
kaace {c} B kaace {i{c)}.
44, THE { Y TAKES { )Y TO { ).
The operator d/dzx takes the function f(z) to f'(z).
OCueparop d/dz nepesoautr dyuxugio f(z) s f'(z).
45.( Y UNDER THE { YIS { ).
The preimage of 1 under the map z — 2" is the set e
k=0, ..,n—1
Toausii npoobpas yucha 1 opu otobpaxennn z — 2™ COCTOUT
u3 Touek e 257/ B =0, ... n—1.

2knwfn

46. DENOTE BY { ) THE RESTRICTION OF { } TO { ).
Denote by f|a the restriction of f to A C X.
O6o3naunm uepes f| 4 orpatimienne f va A C X,

47. DENOTE BY { ) THE EXTENSION OF { } TO { } BY

{

Denote by a the extension of « to the entire space R™ by the
identity on R™ \ X,

(O6osHaunM yepes & MNPOACKEHVE OTOOpaKeHWsl & Ha BCe
npocrpadcTBo R™ nOCpegcTBOM TOXKAECTBEHHOTO OTOOpaX<eHUs Ha
R™\ X.
48.LET {( YBEGIVENBY { )ON{ )ANDBY{ }ON

{ )

Let the map f: AU B — X be given by fla) = ¢(a) on A
and by f(b) =¥ (b) on B.
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S

[Tycrp otobpaxenne f: AU B — X 3agano gopyyioit fla) =
wla)na A u dpopmyaoii f(b) =1 (h) na B.

(G) TeomeTpus u TonOAOrHAS

Cremmduyeckue KOHCTPYKUMH, WCIOJD3YEMbIE B TOMOJOTHH,
o4eHb pasnootpasnsl. S copetyto: 1) mpoyurtars § 27; 2) npoyurars
W C/J€]ATh BBIIMCKY M3 CTATBH XOPOIIETO TEOMETPA HJIM TOITOJI0-
ra [0 BawWed CHeLrMaJbHOCTH, 34eCh S IPUBOXKY JHIIb HECKOJIBKO
06pasioB 11 3aMEYAHUH.

49.ATTACH ( ) TO{ )YBY{ }.
Attach the cell C; to X,, by the map (. D"t — X,
IIpukneny xietky C¢ K «0cTOBY» X, IOCPEACTBOM OTOGpaxe-
aus (0 D — X

50.CUT ouT { ) AND ATTACH { )} ALONG { ).
Cut out the disk D? from M and attach a handle H? along
an orientation-preserving homeomorphism h - §D? — §H.
Boipexem auck D? uz M v mpurneum pysxy H? no coxpansio-
leMy OPUERTALHIO roMeoMopuamy b @ §D? — §H.

531.PUT { ) IN GENERAL POSITION WITH RESPECT To { ).
Put the smooth map p in general position w.r.t. the submani-
fold M* C R™,
[{puBenem raaakoe oro6paskeHue p B o6liee MOJIOMKCHAE OTHO-
cuTeBRO 1oaMHOTOOOpasusa M5 C R”.

52.{ )BOUNDS{ YIN{ ).

The sphere S™1 bounds a disk D™ in the space R™.

Cdepa S*~! orpanuunsaer auck D® s mpoctpanctse R™,

3averum (B cBA3M ¢ mpumepoM 52), yTO ca0BO boundary
MO-3HIVIMACKA O3HAYAET KaK <«IPaHUIlY», TaK M <«Kpail» {oMoun-
Mus!); ca0BO ke edge o3mayaer «pebpo» (rpada mam mosmsapa)
M B CMBICJe <Kpaii» (MHOrooGpasms) HUKOLAA B MATEMATUYECKHX
TEKCTAX HC MCIoAb3yercA, B aToil e ¢BA3W O6paTHM BHHMAHHE
YWTATE/IS Ha CJOBO span (CYIECTBATEBHOE H 1ATOJ ), HE HMEIoWee



Crnnucok MaTeMaTHUYECKHX HITaMIOB 91

4HAJIOTA B PYCCKOM I3BIKE M O3Hawawluee (B riarospHoit dopwme)
4TO-TO BPOAE «HATAHYTH Ha» . BOT npuMeps! ero ynorpetaenns.

53.{ )yspaNs { .
The disk A spans the curve .
Juck A yaTsiHYT Ha KPUBYIO 7 .

S4.LET {( )} BE{ ) THAT SPANS { }.
Let A be a singular disk that spans the curve .
Iycte A — CHHrysSIpHBIA AMCK, HATSHYTBI HA KPHBYIO 7.
Let L be the linear subspace that spans the veclors ey, .. ., €.
Mycrs L — nuneiinoe noanpocT paHCTBO, HATAHYTOE Ha BEKTOPaA
€1,...,€k-
B saxuiouenne, TpY M0E3HBIX WTAMIIA /LIS TOMOJIOTOB.

S55.LET{ JYBE({ JJOINING{ )To{ ).

Let o 1 [0,1] — X be a path joining a to b.

Myctp @ : [0,1] — X — myTs, coeanmsiiomuii a n b.

Let Fy be a homotopy joining a to b.

[Tycrp Fy — roMoTONMs, COCTMHSIOMAA 0TO0paKeHS a U b,
55. BY APPROPRIATELY MODIFYING { ), WE CAN ASSUME

THAT | ]

By appropriately modifying the map f, we can assume that
all singularities of f are canonical.

[ocaeannit mTamMiy — a8 T€X, KOMY IPOLIE HAPHCOBATDL, YEM
OODACHATD CIOBAVMH;

55. THE CONSTRUCTION { of the map f} 1s sHowN IN [Fig. 5].
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CHNUCOK BBOJHLIX BHIPAYKEHUR M UONOM

Broaubie Burpakenns (M ¢J10Ba), noapo6Ho onucansbie B § 13,
KPAaTKO MOXXHO ONPEAETHTb KaK IPYIIIbl CJIOE, KOTOPBIE CTABSITCA
B Hayajle NPeAAOKeHUs, CUHTAKCHYECKH He CBSI3aHBl C HUM, HO
BJIMAIOT HA €r0 CeMAHTHKY. Yalle BCEero HCIOAb3YIOTCS suppose
u then, KoTapbie OOBMHO TIOSABIAIOTCA MOCHEAOBATE/IbHO {OAPSA
B aByx (pasax). [lpuBonuMbiit HUKE CIIMCOK OPraHH30Bad B 26 -
TPy CEMAHTHHECKH GAM3KUX BBIPAXKEHHH.

Further, | Moreover, | Besides, | On the other hand, | Further-
more, | In addition, | Finally, | Also,

However | But | Nevertheless | At the same time | Now | On the
other hand, | Stiil

Obviously, | Clearly, | Evidently, | Trivially, | It is obvious that |
[t is clear that | It is readily seen that

It is easy to prove that | It can be proved that | It is easily shown
that | We see that | It follows easily that | It can easily be checked
that | It is not hard to prove that

That is] In other words, | Equivalently, | This means that| In these
terms, | In this notation, | In other notation,

Therefore | Hence | Whence | Thus | It follows that | This implies
that | This yields that | Consequently*

In the converse case, | Otherwise | Conversely, | Assuming the
converse,

Similarly, | In the same way, | For the same reason, | By the same
argument, | As before, | As above, | Likewise,

* Ec.mr nociie 0(#0r0 U3 3THX BBOAHBIX BbIPAXKEHHH CTOUT BRIKIIOYHAA dopMyra,
OHA OTABASETCA 3A1HTOH
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Let us prove that | Let us show that | We claim that | Let us
check that | We shall prove that | We shall see that | We shall
show that

By assumption, | By the inductive hypothesis, | By the induc-
tive assumption, | Suppose inductively that,| By the previous
statement,

By definition, | By construction, | By the above

We may assume that | It can be assumed that | Without loss of
generality it can be assumed that | To be definite, assume that |
For the sake of being definite, suppose | We can assume without
loss of generality that | To be precise,

For example, | In particular, | Specifically, | As an example, | For
instance,

Note that | Notice that | Let us remark that | Note also that | We
stress that

First | Secondly | Thirdly | First we shall show that | Now we
show that | Finally we shall show that

First note that | Now note that | Further note that | Finally note
that

First let us prove that | Now let us prove that | Iinally let us
prove Lhat

It can be shown in the usual way that | It follows in the standard
way that | We already know that

In general, | Generally, | In the general case,
Here | In this case, | [n our case,

Indeed, | In fact, | Namely | Actually
Recall that | Let us remember that

We have proved that | This proves that | This shows that | This
argument shows that

The reader will easily prove that | The reader will have no
difficulty in showing that
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In this paper we prove that | In this section we show that

Arguing as above, we see that | Continu’ing this line of reasoning,
we see that
B npeapiayiieM crucke DPUBOAATCS CI0BA W BBIPAXKEHUsS, He
06pasyoLIMe IPAMMATIYECKA 3aMKHYTBIC KOHCTPYKUMH, OHH Hy-
HKAAOTCA B TpoAosKerny. Hrokecaeayiomuil ke CUCOK COCTOMT
M3 3aMKHYTBIX UIMOM, KOTOPBIE HCIIOJIB3YIOTCS KAK LeJbHbIe (PPassl
6e3 u3MEeHEHUH 1 A0OABJIEHHIA.
The proof is trivial.
The proof is omitted.
The proof is left to the reader.
The proof is straightforward.
The proof is by direct calculation.
The proof is by reductio ad absurdum.
Assume the converse.
The aim of this paper is to prove the following result.
Our main result is the following.
These results can be summarized as follows.
This paper is organized as follows.
We begin with definitions.
We begin with some notation.
First let us introduce some notation.
Now we introduce the following concept.
This completes the proof.
This concludes the proof.
This contradition concludes the proof.
This will be discussed elsewhere.
This will be the object of another paper.
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CHUCOK KOHCTPYKIUN C NPENJIOTAMU

Haunem co cnscka Han6osiee X0A0BBIX TAKHX KOHCTPY KIMit:
at the point . B TOYKE I,
replace x by y: 3aMeHuTd T Ha Y,
substitute y for r: 3aMEHWTH T HA Y,
change r to y. 3aMEHUTh T HA Y,

z belongs to X: x npudagiexur X,

X depends on a1 X 3aBucur 071 0,

arn, tends to 00 @S N — 00! @n CTPEMUTCS K OO0 TIPU 11 — X0,
extend f to X: nponomwxurs f Ha X,

restrict f to A C X: orpanmuuts fra A C X,

{ ranges over X: f npoGeraer X,

polynomial in . TIONMHOM OTHOCHTE/BHO I,

function of the variable z: QyHKUMA nepeMeHHOM ¥,

system of equations: cUCTeMa ypaBHeHWH.

JTH KOHCTDYKUHMW CTOHUT 3anOMHUTR. [lasbHelinwe npuMeps
CrPYIIIMPOBAHbI [0 AHTJIMHCKHM [IPeAIoraM
of, to, in, by, on, for, with, from, at, over, under, into, onto,
along, as.

BoaMo3KHO, YHTATEII0 CTOUT BBIIMCATD T€ KOHCTPYKUUH, KOTO-
pBie 4Yalie BCEro BCTPEYAIOTCA B TEKCTAX MO €ro ClelHaTIbHOCTH.
Pasymeercsi, HpH 3T0M OOLIEMATEMATHYEC KME TEPMUHBI (KOTOPBIME
S 371eCh [BITAJNCS OTPAHMYUTHCA ) MOKHO 3aMEHSTh HA MX CHELH-
aJbHbIE KOHKPETH3ALMK, (HAPUMED, map — epimorphism, set —
variety, structure — metric a T. 1.); 3TH U MOAOGHBIE 3aMeHbl He
BJIEKYT 33 OG0 H3MeHEeHM PeI0ros.

Hurke KOHCTPYKIMM C TIPEAJIOraMd CrPYLNHPOBAHbl <«C aH-
FIMMCKOTO HA PYCCKAA», T. €. [0 gHZIUCKuM TIPEeaoraM,
B npu6ansurensHoM uactotHom nopsake: (1)=0OF, (2)=TO,...,
(15)=ALONG. [lns yno6cTBa 1OMCKA YACTh STOTO CIIMCKA 32TEM
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npejcTaBieHa B 0OpaTHYIO CTOPOHY, ¢ PYCCKOTO HA AHTIMICKHI.
Yuratesto cieayer uMeTb B BHAY, HTO CHCTEMATHMECKOE H3y4ye-
HYie STOM BTOPOIl 4acTh — gpedno (OHO PA3BMBAET «PYCCKOSA3BIMHOE
MBILIJIEHHE> (10 OTHOIIEHHIO K AHIJIMIICKMM [IPEAJIOraM), 3TY YacTh
CleTyeT UCIOJb30BATD TOBKO KAK CIIPABOYHLIH MATEPHA.

Buavane — nanbosee ynoTpeOUTENBHBIH B AHIJIHMACKOM SI3bIKe
[peaior of.

(1) OF [06b14HO IEPEBOANTCS Ty CTHIM CHMBOJIOM + NPHMCHEHHEM
Na/IeKa <KOTO-4Ero» ; HHOTAA NEPEBONMTCS TIPENIOTaMU U3, Om, ¢,
npu ¥ ap.|
a function of x: (MYHKIHS IEPEMEHIION T,

a solution of equation (2.1). pewenne ypasnenus (2.1)

(zomyctumo u solution to (2.1)),
the set of all x: vHOXecTBo Bcex z,
one of the sets. 0IHO U3 MHOKECTB,
the class of functions. wnacc QyHKIwmiA,

a subset of R™: moaMHoxecTBO mpocTpakcTBa R™

{OcTopoxno: nepepoantd «a subset of X » Kax «noaMHOXKecTB0 X »
HeJTb3si: HO-PYCCKHM 3TO BBIpasKeHHe WMeeT ABA Pa3HBIX CMbIC.al
Auatoruinple [peA0CTEPEKEHNST OTHOCATCS K APYTHM TIPHMEpaM
c of. B nasbueitem mpl noMedaeM «yraJaHHbie» CI0BA CaeAy M-
MH KABBIYKAMHE. ¢ ),

closure of X: 3ampikaHue «upocrpapcrsa» X,

neighborhood of £ OKPeCTHOCTb «TOUKH» Z,

subdivision of M: monpassenenvie « PL-Muoroo6pasus» M,

the sum of a and b. cyMmMa aub,

the center of the circle: 1EHTP OKPYKHOCTH,

an equation of order n: ypaBHEHHE NMOPAAKA 7,

a system of equations: cucTeMa ypaBHeHuil,

a group of transformations: rpynma npeo6pa3oBaHUM
(/lonycrumo n «transformation group», HO He <equation systems
u He «point neighborhood»; AHBEPCUH TAKOrC POJA CAEAYeT AeaTh
TOJIBKO €CJIM Bbl MX BCTPEYAIM B HATYPAIBHBIX TEKCTAX),
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angle of rotation. yroJ moBopoTa,

cansists of all points: COCTOWUT U3 BCEX TOYEK,

the mapping f of G: orobpaxenue f «obnactu» G,
generalization of Theorem 2: o6o6menue Teopever 2,

is independent of N: we sapucur ot N

(Oanaxo: «is dependent on», a He «of »),

transpose of the matrix. TPaHCTIOHHPOBAHHAS MATPHIA,

complex conjugate of z. <«4MCI0», KOMILIEKCHO COIPSXXEHHOE
€ «YUCTIOM»> 2.

ITpusesem HecKOIbKO KOHCTPYKIMMA, Tae BMECTE € 0f UCIIO/b3Y-
I0TCS1 e1UE ¥ JAPYTHE IPEAJIOTH.

of dimension 2 over C: paamepnocty 2 nag C,

extension of ¢ by the identity on R™ \ A: npopomkenne «oro-
OpaskeHUs> © TOXKAECTBEHHBIM Ha R™ ~ A,

circle of center O and radius R:  oxpysxHocts panuyea H ¢ uen-
pom (J,

coefficient of #* in p(z). xoaddument npu z° B p(z),

rotation of F about z: Bpauienne «purypri» F OKOJIO TONKA T
defined on all of X: onpenenexo na Bcem X,

take H in place of G: pospMem H B kavectse 7,

image of A under f: ofpa3 «MHOxecTBa» A npm «orobpae-
Hun» f.

(2) TO [nepeBoautcs 0MeHb PA3HOOOPA3HO: HAKEKOM <«KOMY-
ueMy» , TIPENJIOTaMH X, Ha, 00, 8, ¢ ¥ Ap.]

x belongs to X z npunaanexur X,

change z to y: 3aMeHUM z HA ¥,

r is equal to y. < paBen v,

(JomyetnMo U <2 equals y», HO KaTETOPHYECKN HENb3S <X equals
to y»!),

x corresponds to y: T COOTBETICTBYET ¥,

f takes z to y. f otobpaxaer z B v,

" tends to 0: 2™ crpemutcsak 0,

& maps to y: x oTOOGpAXKAeICA B Y,
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l; is parallel to ly: 1) mapaanensna(o?) (s,

assign Hy M to each M. nocrasmm B coorserctsue H, M xa-
sxaomy M,

relative to the topology T: ornocurensho Tonosorum 1,

{ is tangent to S: [ xacaerca S,

all primes up to 97: Bce NpocThie YNCHA BILIOTL 40 97,

attach a handle to M: unpukneurs pyuky Kk M,

restrict the map [ to N orpamusuth otobpaxenrve f Ha N,
extend the map [ to W: npoaomkurs otobpazkenue f na W,
12 is relatively prime to 25: 12 ssawmno npocro ¢ 25.

[IpuBeaem mpumepbl ynotpefieHust {0 B CONETAHNH C APYTHMA
NPe/1/IOraMu:

sum from 1 to n: cymmaor 1 gon,

integrate from a fo b. vHTErpupyem ot a 10 b,

fisamapof X toY: f— orobpaxenne X Y,

fisamap from X toY: f aBasercsa orobpaxesmeMm n3 X Y,
the application of the lemma fto this situation: upuMeHeHUe
JIeMMBI K 3TOH CHTYALHH,

extend f to all of R™ by the identity: npoaosxuy f Ha sce R™
TOXK/IECTBEHHBIM OTOODasKeHUEM,

the contribution of K to the .... Bxmaa K B ...

(3) BY [mepeBoAuics MmajgexoMm <«KeM-d4em», [IPeNJIOraMu #d,
uepes, no, NOCPedcmaoH)

H.(X) is determined (defined) by X : H,(X ) onpenensercs <mpo-
cTpaHcTBOMY X,

denote w3 (X, Y) by A:  o06osnauny 72 (X, Y ) yepes A,

{z,} is majorized (bounded above) by x: {z,} orpanmeHa cepxy
<UUCJIOMS T,

f and g differ by C =const: f u g ornuuatorcest Ha C' = const,
the homomorphism f. induced by f: romomopdusm f,, nHAYLHK-
POBaHHBET «0TO6paXkeHnem» f,

dividing (multiplying) by z. nAeas (yMHOXast)Ha z,

@ is given by (2.3): noay4aerca u3 «popmyani» (2.3),
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X is generated by ey,...,eq: X NOPOKAALTCH <BEKTOPaMU»
€1y.-s€p,

by construction (definition, assumption): o NOCTPOEHUIO (ONpeae-
JIEHMIO, YCJIOBUIO),

f is approximated by {fn}: f annmpokcUMUpYeTCS <II0C/EA0BA-
TesapHocTior { fr ),

A is permuted by o € S, A nepecrasasercs «MoaCTaHOBKOH»
o € Sn,

Lemma 1 is obtained (proved) by induction: newma 1 moaydaercs
(oKa3BIBAETCS ) 10 UHAYKINY,

rotation by the angle #/3: mnosopor Ha yro.17/3,

by putting (setting) r = 1: mnomaras z =1,

by the theorem, .... 10 TeopeMe, ...

Jlanee HeCKOSBKO KOHCTPYKLUMH, r4e by NMOABAACTCH ¢ APYTHMH
TNPEAJIOTAMH:

extend [ by the identity to fi: mnposokuM <ortofpaskerues f
TOXAECTBEHHO /10 0To6paxeHus f1,

the extension of M by H: pacumpenme «monymwi» M nocpea-
CTBOM «MOAyIR> H,

A is moved by finite number of shifts: A nepenocHTcs KOHEYHPIM
HHCJIOM CABUTOB,

X is mapped by f to V: X oroGpaxaercst nocpeactsom f BY .

(4) IN [1epeBoAHTCS [PEAIOIAMU 8, OMHOCUMENVHO, 1O, O,
MHOLAA TIAEXKOM <KOTO-HETO |
z 1s contained in X z comepxutcaBs X,
M lies (is embedded) in R™: M nexxnr (saoxeno) B R™,
a polynomial in . TOJNHOM OTHOCHTENBHO T,
A is everywhere dense in X A coay wiomio s X,
X is compact in the weak topology: X KOMIAKTHO B ClaGOH
TONOJIOrUH,
in the case (ii), © B cayudae (ii),
in the space (group, ...): B npocTpancrse {rpynre, ...),
A intersects B in a plane. A nepecexaer B TI0 ILIOCKOCTH,
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symmetry in the plane: OTPaKEHME OTHOCHTEIBHO TLTOCKOCTH,
represent in the form. DpeaCTABUTH B BHAE,

differentiation (integration) in t: anddepeHimpoBaHue (AHTe-
I'PUPOBAHKE) T1O £

(Ho nyuine ckasarb differentiation with respect to t),

domain in R™: o6nactp 3 R",

take x in place of y. BO3bMEM T BMECTO ¥,

the multiplier in the second term: MHOXWTENDb BTOPOTO 4JIEHA,

HeckoabKo KOHCTPYKLMH, B KOTOPBIX if UCTIOAB3YETCSA COBMECT-
HC € JIPYTUMH NPEAIOTaMu’

polynomial of degree n in the variables x, y. TNOJIHHOM CTETIEHH 72
OT IIEPEMEHHDIX I, Y,

in transverse position with respect to M: TpaHCcBepcasibHO OTHO-
CUTEJBHO «MHOTOOOpazusi» M,

in the sense of distributions: B cyMbicae 060OUIEHHBIX (PYHKLMIA.

(5) ON {moutu Beerna nepeBOIUTCH NIPEAJIOTOM Ha, MHOFAA 0, ¢,
no, om|

points on the curve. TOYKW HA KPUBOH,

points on the boundary: TOYKM Ha rpaHule,

depends on:  3aBucHT OT,

projection on. mnpoeknna B,

the identity on. TOXAECTRO Ha,

function on the domain: $ynkuus na obsacru,

metric (topology, structure, ...) on: MeTpHUKa (TONOJIOTHSA, CTPYK-
TYpa, ...) Ha,

theorem on implicit functions: TeopeMma O HESABHOM yHKLIMH
(varme ropoputcs theorem about, a B JaHHOM cay4ae implicit func-
tion theorem),

graph on n vertices: rpad ¢ n BEPLIMHAMY,

terms on the diagonal: dNeHBI, CTOSIIME IO MATOHAIH.

* JJIH Ha, HO TOJBKO B TEX €.Iy4anX, KOTAA [IPOEKINS He CIOpheKTHAHKa {cp. mpea-
1ar onto).
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(6) FOR [imoytu Bcerna nepesoaMres TPeAJIOroM 044, MHOTAA
TANEHKOM «KOTrO-4Eeras, l'lpf;‘,II.TIOFaMH nipie, OMHOCUMETILHG, K]

boundedness condition for the function. ycnoBUC OrpaHUMEHHO-
CTH AT PyHKIMY,

a basis for the space: 6a3uC MPOCTPAHCTBA,

solved for y': paspemeHHOE OTHOCHTENBHO Y,

the inverse for f: o6pathoex f

{yanie ropoputcs the inverse of f),

the problem for H,: 3anava nnsa H,,

Xr is compact for all n. X, KOMIAXTHO 115 BCEX 7,

substitute x for y in (2.1); samerum y Ha z 8 (2.1)

(310 MOKHO cKaszaTw u Tak: replace y by x in {2.1); obparmre
BHIMAaHUE Ha TOPAAOK 6YKB T 4 y!).

(7) OVER |[nepeBoaurcsi npeanoraMu Hao, no, Hd, HALEXKOM
«KOTQ-4TOY]

f ranges over Im f  f upoberaer Im f,

T, runs over all even integers: n npoberaer Bce HETHRIC YUCA,
integrating over M: wnaterpnpysno M,

vector space over R:  BextopHOe npoctpancTso Hag K,
summing over all n. CyvMMHUpY# 110 BCEM 72,

cone over X: Komyc Hag X,

affine scheme over F: addunnag cxema Ha F/,

fibration (bundle) over B: paccaoenne Han B,

module aver the ring Z: MOXyJIb HAA KOJIbLIOM Z,

linearly independent over R: nuselino Hesaeucumbl Han nosieM R,
continuons over all of X uenpepsiBHa na BceM X .

(8) UNDER [nepesoautca npeioramu npu, nod, no)
under the action of G: moa meiicreueM &,
under the condition. npyN ycnaoBHH,
group under multiplication: rpynmna 110 YMHOMEHHIO,
under the map {morphism, ...). npu oto6paskeriun (Mopdmanme, ...),
invariant under shifts, WHBapWAHTHO IIPY CABUTax.
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Under BMecte ¢ APYrME IPEATIOTAMM:

X projects on X under p: X npoektupyercs Ha X npu «otobpa-
KEHUU» P,

a maps to b under f: a oroGpaxaercs B b npn oroGpaxeuun f,

the image of X under f: o6pas «npocrpanctsay X mpu «otobpa-
sKeHuus f.

(9) FROM [nepeBoauTCs MPeAJIOTAMY 43, Om]
follows from: caenyer us,
subtracting from: BbUMTAS U3,
moving away from the point: JBUTas OT TONKH,
bounded from above. orpaHUYeHO CBEPXY,
determined from the initial dafa. onpeseseHHOE N3 HAYAIDHBIX
JAHHBIX,
functions from the space: (QYHKUHM M3 IPOCTPAHCTBA.

From ¢ npyruMm ripe wioramu:

at the distance of h from X. wnapaccroanmu b ot X,
integrate from a to b: wHTerpupyeM ot a 10 b.

(10) WITH |nepeBoanTcs [afieoM <«KeM-4eM», TPeNI0TaMH
¢, Hal

equipped with a metric. cHa0XeHHOe MeTPHKOH,

supplied with a norm. cnafxeHHoe HOPMOH,

cotncides with. COBIIAJAET C,

identified with. OTOXAECTBJIEHHDIH C,

put into correspondence with the group. 10CTaBUTh B COOTBET-
CTBME C TPYIIIOH,

angle of 60° with the plane: yron 60° ¢ miockocThO,

take the product with X: BasTb npouspegenve Ha X,
intersection of M with N nepeceuenne M ¢ N,

arcs with small diameters: JAyrM MaJBIX JUaAMETPOB,

subspaces with finitely many components. NOAIPOCTPAHCTBA C KO-
HEYHBIM YUCIOM KOMIIOHEHT,
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fibration with fiber F and base B: paccaoenne co cioem F
n Gazoit B.

(11) AS [mepeBoaurcst npeanOraMH npu, xax, BHIPAKEHHAMM
¢ sude, & xavecmee)

@sn — 00, HOPUR — OC,

regarded as a function. paccMaTpUMBaEMas B KayecTBe (PYHKLHMH,
considered as a function. paccmaTpuBaeMas Xax pyHKIms,
viewed as a function. paccMaTpnBaeMast KaK PyHKUMA,
expressed as: BHIPAXKEHHASA B BUAE.

(12) AT |aepesoauTcsl IpeAIOraMu 6, Ha|

at the pvint. B TOUKe,

at time {. B MOMEHT BpeMeH# t,

at infinity: Ha 6€CKOHEYHOCTH, B GECKOHEYHOCTH,

has at most two solutions: uMeeT He §oJee ABYX PelIeHHH.

{13) INTO [nepeso autcs npeanioramu 8, Ha)

decomposition into the product: PpasjoxeHue B IPOM3BEACHHUE,
divided into two classes: paabuTo Ha ABa KIacca,
partitioned into. pasbuTOHA.

(14) ONTO [nepesoauTcst peasiorom Ha)
Y1OTpe6.asiercs TOAbKO TOIA], KOTAA HY KHO 110Y€ PKHY Th, YTO pac-
CMATPHBAETCH CIOPbEKTHBHOE OTOOpaKeHue!

the homeomorphism of (0,1) onto R: romeomopdusm narepsasia
(0, 1) ua Bce R,
the projection (z,y)— (z,0) of R? onto the z-axis: npoeKums
(e, y) ~ (z,0) nmockoct R? ua ocw aGeumcc.

O6parvrte BHAMAaKHE, 9TO BBIPAsKeHye projection on, KaK (pasu-
JI0, NCIIOAb3YeTCs, KOT/A 1IPOEKIINA He CIOPbEKTHBHA.

(15) ALONG [nepeBopurcs c10BaMy 600ab, 10 HANPAGAEHUI,
M3PE/IKA [IAAEKOM <KEM-4eM> |

x moves along the curve: 2 ABUTraercst BAOJb KPUBOH,
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U is directed along ... © ¥ HAIIPABJIEH BAOJD . . .

derivation along ¥. 1npom3BOAHAs 110 HANpaBJIEHHIO U,

pullback® along the projection: 0TO6paKEHME, HHAYIFPOBAHHOE
TIpOeKUMEi.

A renepb BbINUILEM BCE 3TO B 0OPATHOM TIOPSAKE, T, €. C PYCCKOTo
Ha aHC;MUCKW. HauHeM ¢ nagesxen.

(1) POAUTEJIBHBIN [TAJEX («koro-ueros» )

[o6bran0 nepepoaurces npegaorom OF, pexe TO)|
sace pyHKumiA: class of functions,

(byHKUMS epeMeHHON T a function of z,

OKPeCTHOCTh TOUKM . ¢ neighborhood of x
(rpyrne npumepst em. Ha OF, crp. 113),

! xacaetca S: 1 is tangent to S,

OTHOCHUTE/IbIIO METPUKM: with respect to the metric,

AYTH MATBIX AMAMETPOB: arcs with small diameters
(wan) arcs of small diameter,

(2) AATEJIBHBIN TIAJIEK («xomy-uemy»)

[o6Brano nepepoantes npenacrom TO)
x upnHaanexut X | z belongs to X,
Y COOTBETCTBYET Z : Y corresponds to x.

(3) BUHUTEJBHBIN HAJAEXK (<kem-uyems»)

[06biutio nepesoauTes npentorom BY, pexxe WITH]

H,X onpenensierca npocrpancteom X . H, X is determined by
the space X,

{ai} orpanwseno uucaom M : {a;} is bounded by M,
cHabXeHHOe METPUKON | equipped with a metric,

npoAosKerne f ToxxAecTBOM BHE X | extention of f by the identity
outside X,

* OynaamenTanbHoe (Tonoaorudeckoe ¥ ofuie-Kateropuoe) nousTre pullback
TMoYeMy-~TO HE UMEeT OOMEYNOTPEOUTEILHOND NIEPeBOa Ha PYCCKHIH R3bIK; 1IEDeBOL
%HH;]}"].[HPUBaHHOe OT‘Oﬁpa}KEHHE» HEAJEKBATEH.
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TOMOMOPU3M, WHAYUKPOBaHHbI [ | the homomorphism induced
by f.

(4) B |o6pruno nepesojmrest npendorom IN, a taxxe INTO, TO,
BY, ON]

& cogepRuresd B X [ x is contained in X,

f orobpakace X 8Y : f maps X into Y,

f orobpaxkaer z By : f takes x to y,

B cayuae 11 ; in case 11,

NpPe/JCTaBHTD B BAE . represent in the form.

(5) HA [o6brano nepesoautes npeasorom ON, a raxe TO, pexe
ONTO, INTO, BY]

TOYKH Ha KPUBOH : points on the curve,

MEeTPHKa Ha TPOCTPancTee | melric on the spuce,
3AMEHNTH Ha | replace by,

MOBOPOT HA YIoJ1 « : rolgtion by the angle «,
otebpaxkenue na pce Y map onto Y,
uponomxende #a X : extention to X,
orpaindenne f Ha A vestriction of [ fo A,
pas3buTh Ha /ABa Kaacca | partition into two classes.

(6) IS [o6erano nepesoautes npeistorom FOR]
3ajaua IS KOoromonornii | the problem for cohomology,
G — abenesa a5 peex 0 G, is abelian for all n.

(7) HAJ [o6b14no nepesoaures npennoron OVER|

koiyc Haa X cone over X,
paccaoenue waa B : fiber bundle over 13,
MOAYAD Hal KOsbUOM | module over the ring.

(8) TIPU [nepeoawrcs ouenn pasnoobpasuo: AS, AT, FOR,
UNDER]

a, — 0npun — ¢ a, — 0 as n— oc,

o6paa rpu oToBpaxKenun | image under the map,
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npy veaosuM | under the condition,
f onpeaeneno npu x > 0 f is defined for x > 0,
koo uLmeHT npu =° : the coefficient at z°.

(9) A3 jobm4u0 nepesoantea npeanoravn FROM u OF]

orobpaxkenneu3 X BY 1 map from X to Y,
BBIMUTas U3 : Substracting from,

COCTOMT U3 TOUEK | consists of (the) points,
OHO U3 MHOJKECTB . one of the sets.

(10) C [o6pram0 nepesommtest npeanorom WITH, peske TO, ON]

YroJ ¢ IpaMoil | angle with the line,

COBIANALT C : coincides with,

B3aUMHO NpocTo ¢ © relutively prime to wiu coprime (o,
graph c n Bepumnavu . graph on n vertices,
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OBPABEI MATEMATUYECKOTO TEKCTA

Huxe npuBoAnTCs npuMep IpocTeR1ero {C TOYKU 3peHus S3bIKA )
AHTJIMMCKOTO MATEMATHYECKOTO TEKCTA, AEMOHCTPHPYIIEro NoCcTo-
SHHOE MCTIOJIb30BAHNE HAMOOJeE XOZOBBIX [UTAMIOB. JTOT TEKCT
BO3HUK B Muncke, Koraa aBTop YWTAJ JIEKUWM A5l CTYIEHTOB-
sropokyperuxos Koamemxa Codyca Jiu, oanoBpeMenno usyuaw-
NMX AHDTMHCKUMI A3bIK v MaTeMatuky. OH 6bla 3a0MCaH 1 M3JaH
CAMHMH CTYJEHTAMH B MOPS/IKe 00yuerus ele oJHOH npeMy ApoCcTH

— uabopy B TpX'e.

§ 1. PRELIMINARIES
Let R? be the coordinate plane Ozy.
Definition 1. A map £ : R?* — R? is bijective if
(1) uy #up => Flui)+# Flus)and
(2) for any u ¢ [R? there existsa v € R? such that F(v)= u.
For any bijective map F there exists an inverse map F'~!; here

u=F"u) iff Fluy=v.

Definition 2. A bijective map F : R?2 — R? is a homeomorphism (or a topological
equinalence) if F and F'—? are continuous.

Suppose F 1 R? — R? is a map. Then the coordinate express.on of F is
F={F1,F2}, F‘l:F]('-U,y), F2=F2(-L",y);

here [y and Fy are real-valued functions on RZ, and the real numbers
Fi(x,y), Fa(z,y)are the r-coordinate and the y-coordinate of the point

F(u):(F1(;?:,y), -F?(xsy}) € RZ:

where u = (z, y) € R2.
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Definition 3. A homeomorphisma F : R2 — R? is a diffeomorphism if the
coordinate functions Iy , Fy are infinitely differentiable.

Definition 4. The map F is linear if the coordinate expressian of F' is of the form
Fi =azx +by, Fy = oz +dy,

where a, b, c,d € R?. The table of numbers

F=(h)

is the matrix of the linear inap F.
Lemma. A linear map F : R? — [R? is bijective iff
det[F| =ad — be #£ 0.
The proof is elementary.

Remark. Actually, the space R? is a two-dimensional vector space V2 the vectors
v € V2 are of the farm v = o, where v € R? and 0 € R? is the origin. [n the
sequel, B2 and ¥? are often identified.

Definition 5. A map F : R? — R2 (or F : R? — V?) is smooth if the
caordinate functions Fy, Fy are infinitely differentiable.
§ 2. VECTOR FIELDS oN R? anD
ASSOCIATED DIFFERENTIAL EQUATIONS

Definition 6. A vector field on R? is a smooth map v : R? — V>, Suppose v is
a puint of R?; then the representation® of the vector ficld » at the paint ug is the
vectar uqu] = v(ug); note that the vrigin of the representation at ug is the point
ag {not the origin of coordinates 0 € R?).

Example 1, Let the vector field v be the constant map
v R? o {1, -2} € V2.

Then the representation of the vector field v consists nf equal parallel vectors.
|3necs, pasymeercs, Gblla HapUCOBAHS KAPTHHKA. |

Example 2. Let the vector field » be the map
T;IRQ—’V2~ {T:y}H{ywx}

Then the representation of the field » has the form ... [prcyerca xaprumxa).

* 3aech <representations NEpPeBOIUTCA Kax «H306paKeRHES.
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OTBETH K YUPAXKHEHHAM

Paaymeercst, 8 coyyae nepesaia Had MePecKasa Mpeqiaratiile OTBETL — 0ObMHO
He e/ {HICTREHHO INABK ILHEE,

BruMaTeansblii YMTATEI6 HABEPHO 3AMETHI, 4T0 MATeMaTHUeCKUe coAepxalne
NTAEIbHEX (hpa3, TpelHA3NaYeHHBIX 4 NEPERGAA, — NUBOIBHG COMHUTEIBHOE.
J1o abcToATeILCTBY D6YCIVBNEHO CTPaHILIM IYBCTEOM WMODA 2BTOPA.

Yupaxsenne 1. Cu. crp. 11-12

Yupaxuenue 2.

Let = be a point of the plane.

Consider the hyperplane in R® which contains the points a1, ..., a;,. | Byecto
whick nyume that, cu. § 167

3) At the point z = zq the sequence { fy, (x)} tends to zero as n — oc.

We can prove this conjecture anly for selfadjoint nperators. [3aecs hypothesis

[
Pl

i
—

BMECTU conjecture — omubral

[=rI |
e

Let us apply Maslov's complex phase method.

The set X is compact. M. X is a compact set.

In this sitoation, the lattice method for finding approximate solutions of second
order partial differential equations of guasihomogeneous type can be generalized

-1

to the case of equations {3.7).
8) Assume that the group (7 is solvable.

Vnpaxuenne 4.
Suppose k : 81 — R¥ is a smooth knot. Denote by & the map §' — G(1, 3} such
that fur any point s € k(SY) the image ®(s) is the line paralle] to the tangent to
k{S!}at the point 5. Denote by ¢ the element of 7! (G{1, 3}), where o is generated
by the path &(k(S'}). Suppose this element is nontrivial.

Viopaxnenue 3.

Cayuaitnas eeautund ~— TEPMHH, HepageHcmeoM — TEPMHH,
ugMepuMas — XapaKTEPUCTHKA, SEPOAMHOCIHOE NPOCMPARCINGD — TEPMUH,
g -arefipa — TEPMUH, CAyudlinbe seannyHn — TEPMUH.

Teopema 2 -— conLika,

Vnpaxueune 6.
Hoae awnuemos Zis — oOuekT, dynxuus w = 1/Z — obbexT,
3uauenue grynnyut — ofbexT, uneepcus — MOHATHE,
cmenentiol psd — MaHATHE,
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1} The residue field Zi5 is not algebraically closed.

2} The value of the function f(z) = 1/(iz)for z = 2 is purely imaginary.
3) A power series of the form 3~ an 2™ can diverge.

4) The function w = 1/7 generates an inversion.

¥npamuenue 7.
For any { nonatie ) there exists a { noratie ).
Denote by { cumpoa ) any { nowsirue ).
Any { nousiTite ) is called { xapaxrepuemuka ).

Yupasxuenne 9.

The trasformation z = z~7/8

reduces equation (2) to the form {6); this transfor-
mations reduces the solution of {2) to the form (8); here a is the gauge coefficient;
a is chosen so that the constant C' in eqoation {6) is equal to 1.

The zeros of the function D{p) have no limit puints on the real axis. The set of
zeros of the function D (p) is bounded. This set has no other limit points. Therefore
this set is finite.

Suppose W is a topological space. Denote by (O{W) the class of all open subsets
of W. Further, denote by (1 (W) the class of all open subsets U7 of W such that if
# € U, then there exists a neighburhood V of z for which V C 7.

Yupaxnenue 10.
In § 5 we construct classifying spaces by choosing subsets of B(Z n).
To define dimension, let us introduce a filtration in &,
Proof. wau Proof of Theorem 2.1,

Vnpaxncrue 11.

The elements hy , ..., iy generate a subgroup H C (7.

Suppase M is a submanifold of CP™® of codimension & such that. the homology
of A in the middle dimention is of maximal rank. {Tonogory HaBepHAKa sameTsT —
TAKOTO NOAMHOTA0APASHA HE CYWECTBYET, o Kpaliteil Mepe ec/m nocaestuow dipasy
NOHHMATH GyKBaabHo. KetaTh, Mepeckas pyccKOro 1eKCcTa ¢ NMOMOILGY) ITPOCTERUINY
AHCDUICKUX IMTAMTIOE YACTO [OMOTaeT BbISRIATL MAaTeMaTHUECKNe OuHGKH. |

Suppose 5 is the sum of this series; it exists by [2).

Yupaknenue 12,

In § 6 we construct injective resolvents of Grothendieck type for these exact
sequences.

Second order Monge—Ampére equations have solutions in quadratures.

Denote by G the Grassmann supermanifold of generalized frames.

Admissible classes of complexes for abelian groups of finite rank are defined
similarly.

A, A Kirillov’s orbit method may be used to classify algebras of functions of
bounded variation. ([Ipu npsavMom nocaosrod nepesoge 370l drpasnt nonywaerca
mrects of 1)
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