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

"What does Crustimoney Proseedcake mean?" said
Pooh. "For I am a Bear of Very Little Brain, and long
words bother me."

"It means the thing to do."

A. A. Milne

— Hy, — ckasana CoBa, — oObI4Has mpolenypa B
TaKUX CIy4asx HUKeCIEeTyIomas ...

— Yro 3naunt berubs Lenypa? — ckazan [lyx. —



Tel He 3a0bIBaif, YTO y MeHS B TOJIOBE OIWIKH M
JUIMHHBIE CJIOBA MEHSI TOJIBKO OTOPYaloT.

— Hy, 370 03Ha4aeT T0, 4YTO HAAO /ENATh.

b. 3axooep

NPEOUCITIOBUE

Ota HeOonbIIasi KHWATA TpEeJHAa3HAYeHa B TIEPBYIO OdYepelb ISl PYCCKOS3BIUHBIX
MaTEMaTHKOB M OTBEYAET Ha MOCTABJICHHBIN B €€ Ha3BaHUU BOMPOC. ABTOP YOKIEH, UTO JHOO0M
PYCCKOSI3BIYHBIM MaTeMaTHK, MPOPa0OTaBIINI €€, CMOXKET MOCJe 3TOr0 HAamUCaTh AHTIUHCKHI
TEKCT CBOEH OdepeaHON MaTeMaTU4YeCKOM pabOThl, MPUTOIHBIA IS MyOJUKAlMK B 3aMagHOM
KypHaJIe WM COOpHUKE, JaKe €CIM OH JO0 JTOr0 «COBCEM HE 3HAD» AHTIUHCKOTO S3bIKa
(Hampumep, uU3ydal B IIKOJIE HEMElKWii). S mpenmnonaraio, mpapia, 4TO YUTATENb BIAJCET B
KaKOM-TO Mepe TePMHUHOJIOTUEH B CBOCH 00JACTH U YTO €My MPUXOAMIOCH pa3oupats (IyCcTh CO
cioBapéM) CTaThbU HA AHTJIMMCKOM SI3BIKE 110 CBOEH CIEIUATbHOCTH.

Hpyroii BaXXHOW TMPEANOCHUIKOM YCIEIIHOTO MCIIOIb30BaHUA 3TOW KHHUIU SIBIISIETCS
TOTOBHOCTb YHUTATCJIA TBOPUYCCKU HOﬂOﬁTH K S3BIKOBBIM BOIIPpOCAM, TOTOBHOCTH ITOJIb30BATHCH
«MaTeMaTUYeCKOM YacThi0» CBOMX MO3IOB HE TOJBKO ISl JI0KA3aTeIbCTBA TEOPEM, HO U s
CO3aHMS TEKCTA, OMHMCHIBAIOIIETO ITH J0KA3aTeNbCTBA. B 3TOM OTHOIIEHUU OCOOCHHO TPYIHO
OyJeT yuTaTelNto, CUUTAIONIEMY, YTO OH HEIUIOXO 3HAET S3bIK, JIETKO MOHUMAIOIIEMY CTaThbU MO
CHEMAIBHOCTH M KHIKKHM Ararbl Kpuctu, nomydaBimeMy mATEPKU MO aHIIMMCKOMY SI3BIKY B
HIKOJIbHBIE, CTYIEHYECKHE U ACTUPAHTCKHUE TOIBI.

TakoMy uurTaTento OyneT oueHb TPYAHO M30aBUTHCS OT OIIMOOYHBIX CTEPEOTHUIIOB IICEBJIO-
IrpaMMaTHYEeCKOr0 MBIIUICHUS, XapaKkTepHoro anst odyuenuss Moscow English, xoTropoMy OH
CTOJIBKO JIET IOABEprajics. «JIoMke cTepeoTUoBy» MOCBsIICHA BCs MepBas raBa KHUTH («Kak He
Ha/l0») U, B KaKOM-TO cTeneHu, BTopas riasa («OO0mue NpuHUMIIEDY). YuTaTrenb TIIETHO Oyaer
UCKaTh Cpely OOIIMX MPUHLHUIIOB I'paMMaTUYECKHE MpaBuUjla aHTIUICKOro si3bika. [lomuepkHy,
YTO KHHUI'Aa HUKOUM 00pa3oM He SIBIIsETCS HM YYEeOHUKOM aHIIMHCKOTO S3bIKa, HU Y4EOHUKOM
AHTJIMICKOTO MaTeMaTHYeCKOIo si3blka, HU Jake MOCOOMEM IO MEepPeBOJly MaTeMaTHUYECKHX
TEKCTOB — OHa IpeCcleNyeT y3Kylo, NMPAaKTUYECKYIO LE€Nlb: HAyYUTh NUCAaTh MaTEMaTHYECKHE
CTaThU TO-aHTJIMICKH * TI0 MPUAYMAaHHOW MHOIO MeToauke. OCHOBHBIC UICH TOW METOIAUKH H
U3JI0KEHBI BO BTOPOU IJIaBE.

TpeThst ke Ti1aBa COACPKUT ONMCAHHE KOHKPETHBIX 00OPOTOB, UCIOJIB3YEMBIX B TEX HIIH
HWHBIX MATCMATHYCCKUX CHUTyalHUAgX. Kuwura 3aBCpHIACTCA TPEMs HNPHIIOKCHUAMHU CIIPAaBOYHOI'O
XapakTepa, MO3BOJISIFOIIUMHI YUTATEII0 B MPOIECCEe HATIMCAHUS CTAThU OBICTPO HAWTH HY KHBIH
eMy 000poT uiH cTpoeHHe ppasbl. EcTh U yeTBEpTOE MPHUIIOKEHUE: 00pa3el] MaTEMaTHYECKOTO
TEKCTa, HAITMCAHHOTO TI0 Hallleil METOTUKE.

3BE3/0UKa MMOciie HOMepa Taparpada O3Ha4yaeT, YTO €ro MOYKHO OIYCTHTH INPH TEPBOM
YTCHUU.

XO‘ly OTMCTUTDH, 4YTO npez[naraeMHﬁ 34J€Ch Mmoaxoa — KpaﬁHe HETpaAUIUOHCH H, IIO-
BUIUMOMY, IPOTUBOPCYUT BCEM MPCACTABICHUAM YUTATCIIA HaA ceit cuér. He mumHNM MMO3TOMY
6y,[[eT KpaTKO€ OIMMCaHUC HCTOKOB npennaraeMoﬁ MCTOAHUKH. ABTOp, BBIITYCKHHK Hg1o-
ﬁOpKCKOFO 1 MOCKOBCKOTO YHUBCPCUTCTOB, MATCMATUK-UCCICIOBATCIIb 10 CHCHHUAJIBHOCTH,



OJIMHAKOBO XOpOIIO (WJIM IUIOXO) BJIAJICET AHIJIMHCKUM M PYCCKUM fA3bIKaMH, BOT yxke 30 yer
[EepeBOJUT MAaTEeMAaTUYECKUE KHUTM M CTaThU C PYCCKOrO Ha AHMVIMHCKUI (A7 3amagHbIX
U3JIATENIbCTB), a B HACTOSIIEE BpEMsS BO3IJIABISIET CIyXKObl MEPEBOJYMKOB B CEPUH PYCCKO-
AHIMIMHCKUX MaTeMaTHYeCKHUX MEepeBONOB IMMOJ 3rUI0M AMepukaHCKOro MaremMaTHYecKoro
Oo6mectBa. OnMCaHHBIN 371eCh TIOX0 pa3pad0TaH UCXO/S U3 3TOTO OIBITA, a TAK)KE OCHOBAH Ha
paboTax aBTOpa MO KOMITBIOTEPHOM JTMHIBUCTUKE (MALTUHHOMY HEPEBOLY).

Sl 6maromapen B. BopmieBy, mHMnmaropy uiaen HamucaHus 3Tod kHurd, b. KompakoBy,
MIOCTOSIHHO TIOATAJKUBaBIIEMy MeHs B pabore Haj Heil, b. AmMocoBy 3a TeXpenoBckyio padboTy,
H. KynpmaHy 3a KOHCTPYKTHBHYIO KPUTHKY, U 0COO€HHO M. BuHOrpasoBy 3a MOpaJbHYIO U
TeXHUYECKYIO TOAACPKKY.

B Teyenue tpuanaTtH g€t xku3HU B MOCKBE aBTOpa MOCTOSIHHO MPECIIEI0BAIN €ro KOJUIETH,
JPy3bsl U 3HAKOMBIE C TIPOCHOAMU O MEPEBOJIC UX CTATEH HA aHTJIMMUCKUMN (WUJTH, YTO eIIé XyxKe, O
pPEeIaKTUPOBAHUH MIEPEBOJOB). DTUM HEBOJILHBIM BIOXHOBUTENISM U COaBTOpaM (OCOOEHHO s UM
00s13aH 32 MEpBYIO IIaBYy) M MOCBSAIMIAeTCs dTa KHUra — with a vengence. Temeps, korma oHa
BBIIJIET, HA HOBBIE MTPOCHOBI O MIEPEBOIaX Y MeHs OyaeT oTBeT: «BoT ecTh kHHra — Kynure eé!»

nasa |I. KAK HE HAQO

B »9T0if TnmaBe aBTOp MBITAETCS IMOMOYb YHUTATENIO OCBOOOAMTHCS OT OIIMOOYHBIX
CTEpEOTHIIOB, CBA3AHHBIX ¢ U3yueHueMm Moscow English, 1 00beKTUBHO OLIEHUTh CBOM MTO3HAHUS
B aHIJIMIICKOM MaTEMaTUYECKOM SI3BIKE.

§1. ABTOpCKMI NepeBoA

Yame Bcero aBTop CTaThbH, UMes 3a IUIEYaMU MAJIOYCIIEIIHbIA, HO 3aTO MHOT'OJIETHUM OIIBIT
M3yYEeHUs aHTJIMHCKOTO si3bIKa (B IIKOJIE, B BY3€, B aCIIUPAHTYpPE), 4aCTO YUTAs JIUTEPATYpy MO
CBOEH CIEUMATIbHOCTA Ha AaHIJUHCKOM, OTBa)KUBAETCS CAMOCTOSITENIBHO TI€PEBECTH CBOIO
crateto. [lepen HUM PYCCKUM TEKCT CTaThU, OOIIEIEKCHUYECKHH PYyCCKO-aHTJIMUCKUN CIOBaphb,
pyuka u Oymara. BBogHas dacTh cTaThbu JA€Tcsl ¢ TPYIOM (MPUXOIUTCS MHOTO CMOTPETH B
CJIOBaphb), HO 3aTE€M HAYMHAETCS OCHOBHOW MaTeMaTHYECKUW TEKCT W Jelio croputcsa. dpasza 3a
¢bpazoii, CI0BO 3a CIIOBOM POXKIACTCSA AaHTIIMUCKUNA TEKCT, YJJOBJICTBOPSIOIIUI aBTOpA.

Opnaxo, Kak MpaBUio, pe3yabTaT KaTacTPOGUIECKH IIOX.

BBogHas yacTh, B JydlleM cilydae, BHI3OBET Y PELEH3EHTa, aHTJIOS3bIYHOTO MaTeMaTHKa,
UPOHUYECKYIO YIBIOKY, a OCHOBHOH TEKCT OH OBICTPO MEpecTaéT YUTaTh: KaKyl-TO YacTh
HEYKJIIO)KUX KOHCTPYKLUUH eMy yAaércs MOHSATh, HO B JIPYIMX MECTax CMBICI YCKOJIb3aeT,
MECTaMH OH HATHIKAETCS Ha YyIIbh WA OYEBHUIHBIC MATEMATUYECKUE OIMUOKHU, U TOIBKO €CIIH OH
OUEHb 3aMHTEPECOBAaH (HAmpHMep, 3HAeT, 4YTO aBTOpP — MaTeMaTUK BBICOKOTO KJjacca),
PENEeH3eHT NOHAET 10 pacmuPOBKU OCHOBHBIX PE3yJIHTATOB.

ABTOp ToJTy4aeT BEXIMBBIN 0TKa3: «Your paper seems to be interesting, but your English
requires revision by a native English-speaking mathematiciany.



Uto0bl HE OBITH T'OJOCIOBHBIM, NMONPOOYIO MPHUBECTH KOHKpETHBIM mpumep. [lpencraBum
cebe, UTO CTaThsl COJACPIKUT CICAYIOUIHIA KyCOK TEKCTa:

Hazoeém oonycmumvim  yziom PL-enooicenue f: R' — R, ecmu o6paz f(R")
ACUMNMOMUYECKU CMpeMumcsi K npsamMou x=y=z npu t—=+oo, teR'. B OJarvuetiuem
paccmampuearomes moabko oonycmumsie y3vl. Kascoomy (0onycmumomy) y3ny mvl cmagum 6
coomeemcmeue snemenm I(f) epynnet koeomonoeuti H'(E) npocmpancmeéa E  pynxyuii
02PAHUYEHHOU 8apuayUU, KOMopoe ONpedeneHo Hudice.

Ham cpegnecTtaTuCTHYECKHMI aBTOpP NEPEBEAET ITOT TEKCT NPUMEPHO CIEAYHOLIUM
obpa3om:

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

YnpaxHenue 1. He 3armsaneiBas nanblie, BHUMATENIbHO NPOYHTANTE STOT IEPEBOJ, OTMETHTE OIIMOKH,
[IOCUUTAUTE UX, YKAKUTE, KAK UX HAJ0 UCIPABUTh, U OLIEHUTE YPOBEHb NIEPEBOJA.

Ecnu mepeBoj B 11€10M BaM TOKa3aJICsl «IPHIIMYHBIMY», TO Balll COOCTBEHHBIN YPOBEHb KaK
IepeBOUMKAa HI)KE BCSIKOW KPUTHKH: JEJI0 B TOM, YTO NPEJIOKEHHBIH MEpeBOa Kak pa3s
«karacTpoduuecku mwiox». B ero Tpéx ¢paszax s Hacumran 20 ommbOK, B TOM uucie 3 rpyObie
CMBICIIOBBIE OIIMOKM, 10 HEMPaBUIBLHO MOCTABJIEHHBIX apTHKIIEH, 1 HENMpPaBUIBLHO BBIOPAHHBIN
coro3, | mmmHsAsA 3amsATas, 3 HECYHISCTBYIOIMMX 00opoTa ¥ | CTHIMCTHYECKas OIIHUOKa.
Op¢orpaduueckux, rpaMMaTHUECKUX U TEPMHUHOJIOTUIECKUX OIIMOOK HET.

Paz6epém ommbku nmoapooHee. CHauana cMmbicioBble. [lepBoe mpeaiokeHrne OCHOBAHO Ha
KaJIbKE C PYCCKOW KOHCTPYKLMH HA3086EM MAK-MO 4mMo-mo, eclu ..., He UMEIIIEN aHajaora B
AQHTTIMICKOM $3BbIKE; B pe3yjbTaTe B aHIMVIMWCKOM TEKCTE OIpeAesisieMoe MOHITHE — He
admissible knot, a PL-embedding, B TO BpeMs KakK IO CMBICITy TOJDKHO OBITH Ha000poT. [Ipome
BCETO MEPEBOJ] UCIIPAaBUTh Tak: Let us call a PL-embedding f: R' — R® an admissible knot if ...,
XOTsI HA CAMOM JIeJIE M 3TOT 000pOT HE oueHb Xopoml. O TOM, Kak JIydIlle AaBaTh OMPECIICHUs
MO-aHTJIMICKH, CKa3aHo B § 21.

Bropass cmpicnoBasi ommbOka (MeHee CyIIeCTBEHHAas) OTHOCHTCS KO BTOpoil ¢pase: B
pe3yJbTaTe «HE AHTJIMICKOTO» TMOPSAIKa CIOB CIOBO considered OTUUHSETCS CIOBY fext, a HE
CJIOBY knot (paccMaTpuBaeTcs TEKCT, a He y37bl). O mopske clioB cM. §§ 6 u 14.

TpeTbst cMbICTOBast OMIMOKA CBsI3aHA C «IOTEPE yIpaBJIeHUs» MPU TEpEBOJIE Komopoe —
which. B pycckoM TekcTe komopoe (CpeaHHI pojT) 3aMelaeT CyIIECTBUTEILHOE CPEAHETO poaa
NPOCMPAaHcmeo, B TO BpeMs Kak MO-aHTIMICKH which (He uMeroIee pojia) MOKHO OTHECTH Kak
K CIIOBY Space, TaKk W K cioBaM group u element. O ToM, Kak OOpOTBCS C OIIMOKAMH,
CBSI3aHHBIMU C yTIOTpeOJIeHHeM ciioBa which, cm. § 15.

Teneps 00 apruxiisx. OHU Bce MOCTaBJICHBI HEBepHO. Berony, roe a — tpebyertcs the. Bee
the (kpoMe NBYX, CTOAIIUX TEpeJ CIOBaMH functions u admissible, Tie apTUKiIe BooOIIe HE
HYKHO) CJeIyeT 3aMEeHUTh Ha a. [IpaBUIbHOMY yMOTpeONCHHIO apTUKICH B MaTeMaTHUECKUX
TEKCTaX Ha CaMOM JIeJie He TaK TPYAHO OOYYHTHCS, KaK MHOTHE JyMAIOT. DTOH TeMe TOCBSIICHBI
§§ 9, 10 rmassr I1.



O npyrux ommOkax. B mepBoM mpeanoxxeHnn for HyKHO 3aMEHUTH Ha as, niepe if yopaTb
3amaTy0. Bo BTOpOM HCMONIB3yeTCsl HECYLIECTBYIONIMNA 000poT * In the further text, a nanee
BHIOpaH HETPaBWIBHBIA MOPSAOK CIOB. BTOpoe mpeayokeHre MOKHO INEPEeBECTH, HampuMmep,
Tak: In the sequel, only admissible knots are considered. B TpeTbeM NpeIIOKEHUN CONEPIKUTCS
TO, YTO MBI Ha3BaJIM «CTHJIMCTUYECKOHN OMMOKOID — YEeTBIpEXKPATHOE HACIOEHHE COI03a of (KaKk
00pOTHCSI ¢ MHOTOKPATHBIMHU Of, pacckazano B § 17).

B 3T0oM ke mpenioxkeH!H ecTh elé OAUH HeaHTIHICKuil 000poT we put in correspondence
(MOXHO, HaIIpuUMep, we assign; B § 25 paccka3zaHo, KaK OMUCHIBATH MIOCTPOSHUE COOTBETCTBUI U
oToOpakeHui). 3amnsaras nepen which — numiHss (0 3amAThIX B aHTJIMHCKOM MaTEMaTHUYeCKOM
TEeKCTe ckazaHo B § 11, a Takxe B § 16%).

Tenepp unTaTenb MOXKET MOJABECTH UTOT M OIICHUTH CBOW ypoBeHb. Ecnu BBl Hanumu 17 nin
6onee u3 ykazaHHbIX 20 ommOOK M cyMenn UX (XOpOIOo) UCIPaBUTh, TO BaM 3Ta OpoIIopa He
OUYEeHb HY>XHAa. YpoBeHb OT 11 10 17 cTaBUT Bac Kak MepeBOYMKA HECKOJBKO BBIIIE CPEIHETO
PYCCKOSI3BIYHOTO ~ MaTeMaTWKa; I COBETYI0 BHUMATEIBHO MPOJHCTaTh 3Ty  KHUTY,
OCTaHABJIMBAsICh JIMIIb TaM, IJI€ Bbl 3TO COYTETE HYXKHBIM, a 3aT€M MOJIb30BaThCs € Kak
cupaBouHukoM. Ecim Barn ypoBeHs 10 u HIKe, 3Ta KHUTa — JUIS Bac; COBETYIO MOJIPOOHO (C
KapaHJaloM 1 Oymaroi, BBIIONHS YIPaXXHEHHUs) TPOpadoTaTh CIEIYIOILYIO IT1aBYy.

B HekoTopoM cMBICIE TOJOKEHUE YHMTATENs, OYeHb IUIOXO CIPABUBIIETOCS C TMEPBBIM
YOpaXHEHUEM, 3[€Ch NMPEANOYTUTEIbHO: OH HE OTATOIIEH HEHYXHBIMU MPEICTABICHUSMU O
«TpaMMaTHKE aHTIUHCKOTO S3bIKa» U JPYTUMU BPEAHBIMU TMOCIEACTBUSMU U3ydeHHs] Moscow
English, emy nerue OyaeT NMpUHSITH MpeajiaracMyl0 HaMH METOAMKY HamucaHus crareil. Kak
yKa3aHO BO BBEJICHUU, TOJb3YSICh ITOW KHHUTOM, XOPOIIMH MaTeMaTHK, COBCEM HE 3HAIOIIUN
S3bIK (HO 3HAKOMBIM CO CIENUaIbHON TEPMHUHOJIOTHEH B CBOEH 00JIaCTH), CMOXET HAaIUCATh
BIIOJTHE MTPUIIMYHBIA TEKCT CBOCH PabOThI MO-aHTITHHCKH.

C apyroii CTOpOHBI, Hallla L1eJb TOJAbKO B 3TOM M COCTOMT: 3Ta KHUTA HE CTaBUT cebe Ooiee
o0Imux 1enel, B Y4aCTHOCTH, He SBISETCS HU YYEOHUKOM aHTJIMHCKOTO SI3bIKa, HU YYEOHHMKOM
aHIJIMICKOr0 MaTeMaTHYECKOro A3bIKa, HU JJa)ke OCOOMEM Il IEPEBOJUNKOB MaTEMaTHUECKUX
TEKCTOB (XOTs U MOKET OKa3aThCsl UM IOJIE3HOMN).

§2. NepeBop «npoceccuoHanbLHOro nepeBogYMKa»

WNHorma aBTOpHl MAaTeMAaTUYECKHUX TEKCTOB OOpaIIarOTCsS 3a IMOMOIIBI0 K MECTHBIM
«1podecCHOHANBHBIM NEPEBOAUYMKAMY, BBIMYCKHUKAM HAllUX HWHA30B W T'yYMaHUTapHBIX
dakynpreroB. Kak nmpaBuio, 3To JOAH, UMEIOIIUE OIBIT MEPEBOIA «B IPYTYI0 CTOPOHY» (aHTIIO-
pYyCCKuil IepeBOi TEXHUYECKOIO TEKCTa, BBIMOIHAEMBbIN HAa HEIUIOXOM YPOBHE), HO HE UMEIOIIHE
ombITa paboThl (0OpaTHOM CBSI3M) C 3aMagHBIMU AHTJIOS3BIYHBIMU W3/IaTEIBCTBAMH, H TIOITOMY
UCKpEHHE 3a01Ty>KIaroIIrecs B OI[EHKaX CBOMX BO3MOXHOCTEH B pyCCKO-aHTIIMACKOM MIEPEBOJIE.

IIpu 3TOM pe3ynpTaT 0OBIYHO MOITY4aeTCsl XY’KE CPEITHEr0 aBTOPCKOr0 — HapyILIEHa OJHA
U3 OCHOBHBIX AaKCHOM II€PEBOAA: NEPEBOMYMK HE IOHMMAET CMBICIA NEPEBOJUMOIrO TEKCTa.
I'ymanuTapHBIN 4eJIOBEK, ECTECTBEHHO, HE YJIABIIMBACT CEMAHTUKY MCXOJHOW MAaTeMAaTHYECKOU
(bpa3bl ¥ BHIIOJHIET MEPEBOJ «IIOCIOBHO», MEpEeMeXas €ro aHrIMHCKUMHU HIMOMaMu (4acTo
HEBIIONAJ]) M CJIOKHBIMU TpaMMaTHYECKUMU 00OpPOTaMH, CTOJIb MOMYJSPHBIMU B HHSA30BCKOM
[IPENOIaBaHUH, HO HEYMECTHBIMU B MaTEMAaTUYECKUX TEKCTAX.

[TpuBeny npumep «u3 KUZHU»:



We see that an algebraic manifold V is the linearly connected compact. Call the primitive
manifold V the solution set of the irreducible algebraic equation or system. (...) The right
member rises to vertical action in the fibre space...

MOHO, KOHEYHO, CMHPHTBCS C TE€M, YTO 3/I€Ch MMEIOTCS YEThIPE TEPMHUHOJIOTHUYECKHUE
omnOKu (HY»XHO variety BMecTo algebraic manifold, arcwise Bmecto linearly, compact set
BMECTO compact, lifts BMECTO rises) — WX MOXET UCIIpaBUTh aBTOp. Ho Bpsia 1u aBTOp MCpaBUT
apTUKIM B TEPBOM MpeajoxeHun (o00a HeBepHbI!) M TOITOMY HE 3aMETHT TpyOylo
MaTeMaTHYeCKyl0 OmHOKY (BeIb TaM CKa3aHO, IO CYIIECTBY, YTO BCE aire0panveckue
MHOrooOpasust komnaktHsl!). 1 Bo BTopoii hpase oH ckopee BCero JOBEPUTCS MEPEBOAUMKY U
HE TIOCTABUT TOJI BOMIPOC HECYIICCTBYIONIYIO KOHCTPYKIUIO (call the ... the ...); aHTTIOSI3bIYHBIN
)K€ YMTaTellb He TOWMET, KaKOil TepMUH ompenessiercss — primitive manifold v solution set?
Uro ke KacaeTcsl TpeTbell (Qpasbl, TO aBTOP BPSA JH CTAaHET €€ MPaBUTh, a 000 aMepuKaHel]
pacxoxodercs B rojoc, yurtas e€. Jleno B ToMm, 4to pycckas dpasa Ilpasas vacme noonumaemcs
00 8epMUKANILHO2O Oelicmeus 6 paccloeHuu ... BIIONHE O0e300uIHA, B TO BpeMs Kak
COOTBETCTBYIOIIAs aHIVIMHCKAs KaJlbKa COBEPIICHHO HENPUIMYHA, BCIECACTBHE HEYJAauHOro (HO
(dbopMalIbHO MPABUIILHOTO) MEpeBOA Yacms — member 1 OMUOOYHOTO TIEPEBOJIA NOOHUMAENICS
— rises.

He Bce mnpodeccuoHanbHble NEPEeBOAbl, KOHEYHO, CTOJb HeynayHbl. B 00abmmx
matematuueckux 1eHtpax ObBmiero CCCP  wumeroTcs BHONHE — KBadU(UIIMPOBAHHBIC
NEPEeBOJUUKN MAaTEMaTUYECKUX TEKCTOB Ha aHTJUMHCKUMN S3bIK, 3aHUMAIOIINECS STUM PEMECIIOM
JOCTATOYHO ycmemHo. Ho ux HeMHOro, u, TIaBHOE, OHU, KaK MPaBUIIO, pabOTAIOT HA 3araHbIe
U3JIATEeNIbCTBA 3a 3alajHble TOHOpaphl, U MOTOMY HX TPYJ HE MO KapMaHy Jake POCCUHCKUM
aKaJeMUKaM.

§3. ABTOpCKMIK nepeBoA C peAakTUpoOBaHMEM

3HauynTeNbHO O0Jiee PasyMHBIN MOIXO/ K PEIICHHUIO 3a7]aui MaTEeMaTHUECKOTo MepeBoa —
CaMOMYy IIE€PEBECTH CBOIO CTaThIO, a 3aT€M JaTh €€ pPEJaKTUPOBATh YEJIOBEKY, «3HAIOIIEMY
AQHITIMUCKUN A3BIK». OTO JA€T YJIOBJIETBOPUTEIBHBIM PE3YJIHTAT MPU YCIOBHM, UYTO PEIAKTOP
o 00paH yaauHo.

Kareropuuecku He ciieyeT oOpamaThes I STOM 117U K BBIITYCKHUKAM HAIIUX S3BIKOBBIX
By30B WK (aKyJIbTETOB: OHU XOTS M MOTYT TJIe-TO BHECTH Pa3yMHYIO CTHJIUCTHUCCKYIO U
TpaMMAaTUYCCKYIO IIPaBKy, HO HC 3aMCTAT BalllMX CMBICJIIOBBIX OIIMOOK U MOTYT BHECTHU CBOM,
HOBbIe. EcTeCTBeHHBIC HOCHTEM aHTJIMHCKOTO SI3bIKA, HE 3HAIOIIUE MATEMAaTHKH, TOXE ILIOXO
CIIENAIOT 3Ty paboTy.

WneanbHblil pefakTop — aHIJIOSI3BIUHBIM KOJUIera, crienuainucT B Bamed oOnactu. Ecnu
YPOBEHb BalIero MepeBoa JOCTATOYHO BBICOK, OH CMOYKET «IOJUUCTHTH» CTaThl0 3a04YHO, 0€3
BaIlleil MOMOIIM, OAHAKO CKOpEe BCEro eMy Horpedyercs oOpaTHasl CBsA3b. Tak WM MHAdYe, B
Hallli JTHU, KOTJa MOE3JIKH «KOHBEpTUpyeMbIX MaTeMaTHkoB» (Bblpaxkenue C.II. HoBukosa)
CTamy OOBIYHBIM SIBJICHHEM, Takod cmocoO® ObiBaeT moctymeH. Ho Bcé ke nyumie co3marb
XOpOILIMH aHITIMICKUI TEKCT caMOMy. JTO HE Tak TpyJHO — uuraiite raassl I u I11.

§4*. MNopb6opka xapaKkTepHbIX OLUNOGOK



31ech TMPUBOIUTCS CIUCOK HamOOJIee YacTO BCTPEUAIOMIMXCS OIMIMOOK IPH TEPEeBOC
MaTEeMaTHYeCKUX TEKCTOB, OCHOBAHHBIH Ha MOEM medalbHOM 30-JE€THEM OMbITE YTCHHS U
peIaKTUPOBAHUSA TAaKWX OIMYCOB. JTOT maparpad uuMTarth ceiiyac He 00s3aTE€TbHO, €CIH BbI
TOTOBBI OOy4yaThCsl MO TpeqIokKeHHOW Meroauke. Ecmu ke, mpouutaB § 1, Bl Bc€ emé
COMHEBAE€TECh B OLEHKE YPOBHS CBOEro IE€peBOja, UTEHHE HacTtosmero §4 oueHb
pexoMeHayeTcs. Bo3MOXKHO, TpH 3TOM BaM MPHUIETCS BBIMOIHATH YIIPAXKHEHUS JBAXKIbI (BTOPOU
pa3 mocne npopabotku raas II u III).

Crnucok Mbl JaéM B BHJIE€ KOHKPETHBIX ITPUMEPOB, Cpa3y Ha aHIVIMHCKOM s3blke. Uurarens
JIETKO BOCCTAHOBUT PYCCKUM OPUTHHAT KaXXI0W (pa3bl (ITOCIOBHBIM OOPATHBIM TIEPEBOJIOM).
Cpa3y mocne mpuMepa Mbl TOSICHSIEM, B 4é€M COCTOUT ommuOka. (3akpbiBas 3TH TOSCHEHUS
MOJIBWKHBIM JINCTKOM OyMaru, 4yuTaTellb MOXET NOompoOOBaTh CaMOCTOSTENbHO HAWTU 3TU
OIMMOKHN — 3TO TOJIE3HOE, HO HE 00s3aTEIbHOE YITPAKHEHHE. )

1) Let G is an Abelian group. He is, a be (mo30pHasi, HO YaCTO BCTpeUaromasics omuoxal).
2) Let B has the singularity in the point v € V. He has, a have; ue the, a a; ue in, a at.
3) Suppose that the sequence {a,} tend to A when n— . He tend, a tends; ne when, a as.

4) Now we can to prove the Theorem 3.5. He HyxxHO HU to (TpyOetimnas ommuoOka!), Hu the
(9T0 GONIEee TOHKHIA BOIIPOC).

5) To establish Lemma 2.1, we must to prove (2.5). He Hy»HO BTOpOTO 70!

6) We now prove the Lagrange's theorem. Tak Henb3s oOpamartbes ¢ 's; Hy>KHO 00 the
Lagrange theorem, nu6o Lagrange's theorem (6e3 apTUKIIS).

7) There is a strong algebraic geometry school in the Moscow. YOpatrh 3TOT KOUIMapHBIHA
the iepe1 UMEHEM COOCTBCHHBIM !

8) Now we use the singular homology theory of the space N*X which will be constructed in
section 3. Which — 510 uto? Yto Oyner constructed — TeopHs WIH CaMO MIPOCTPAHCTBO A*X?
Ecnu nmo-pyccku ObUIO Komopasi — 3HAYUT, TEOPHS, U TOTJIa BMECTO «whichy MOXHO Hamucarthb
«this theory».

9) Take any element x € X, such that x>x . 3anaras aumHss (rpy0as omnoka).
10) Suppose G is the group, that was considered in § 2. Onath nUIIHSA 3ansTas!

11) Therefore we must suppose that there is the necessity of generalization of the method of
bifurcation diagrams of V. I. Arnold. Henb3st Tak MHOTO 0f '0B M CTOJIBKO O€CCOACPKATEIBHBIX
cymectBuTenbHBIX! HyskHO tiporte, Hanpumep: Hence V. 1. Arnold's bifurcation diagram method
must be generalized. 3ametuM, 4TO HCXOHAst pycckas (pasa (KOTopas JMYHO MHE OYECHb He
HpPABUTCS) BIOJHE XapaKTepHa IS HAIMX MaTeMaTH4eCKUX TEKCTOB M y OOJBIIMHCTBA
yuTaTesNied HE BBI3OBET pasApaxeHus: Takum o006pazom, Mbl HPUXOOUM K 6blBOOY O
Heobxooumocmu 0600weHus memooa obugyprayuonHvlx ouazpamm B. U. Apronvoa.

12) For f take the constructed previously function ¢,,. Henorudnplii (He aHTIUHCKHIA)
nopsnok cioB. Hyxuo: For f, take the function ¢,, constructed previously. Uma: Take the
function @,,, constructed previously, for f.



13) The set {a, ..., a,} generates in the complex case the demanded subalgebra. He
AHTIIMICKUN TIOPSIIOK CIIOB («IIPSIMOE JIOTIOTHEHUE TOJDKHO UITH Cpasy MOCIIE TI1aroiiay), BMeCTo
demanded nyxHo required. MoxHo Tax: In the complex case, the set {a,, ..., a,} generates the
required subalgebra.

14) There exists the unique x € R such that f(x) =y. YBBbI, 37€Ch BMECTO the HYKHO @ (XOTS
3TO MOKET BaM MOKA3aThCS HEJIOTUYHBIM!).

15) Suppose x is a point in the Euclidean space. Onisitb the He HyXeH.

16) We remind that X is compact. 1ot remind 31ech yxaceHn! HyxHo recall.

17) Glue the handle H to the boundary of W. I'opazno nyuie ue glue, a attach.

18) W, is the space of generalized functions. AHTTIOSI3bIYHBIC MATEMATHKHU KaK TPABUIIO HE
NPU3HAIOT BBIpaxeHus: generalized functions, KoTopoe BCTpeUaeTcss B OCHOBHOM B CTaThsX,

nepeBe€HHBIX ¢ pycckoro. HyxHo distributions.

19) Let a be a proper vector of the operator A. Hukakux proper vectors no-aHTIIMACKA HE
ObIBacT, a OBIBAIOT eigenvectors, a Takxe eigenvalues.

20) A Mersenne number is a simple number of the form ... HyxxHo e simple, a prime. Ho
3aTo npocmas epynna nepeBoautcs simple group. Hy>xHO 3HaTh TEPMHHOJIOTHUIO!

21) Let K be a compact in R". C10oBo compact — Bceraa npuiaratenbHoe! 371ech HyKHO
compact set unu compact subset.

22) The elder coefficient is nonzero. Bmecto elder (OykBanbHBIN MEPEBOJ CIOBA crapuiiil)
HYyXHO leading.

23) Let V be a variety of the finite dimension. The 31ech HEJOIyCTHMO — B 3TOM MECTE
HUKAKOI'0 apTUKJI HE HYXHO!

24) Consider the extension of f on X. HyxHo He on, a to.

25) The space X is linearly connected. Takoro TepmuHa HET: BMecTO linearly HyXHO
arcwise.

26) In this paragraph we prove some auxilliary lemmas. Paragraph — 3T0 BOBce HeE
naparpad, a ab3air. 31ech Hy)KHO section unu subsection.

27) Let us introduce the following notations. 31ech HyXHO Hotation (B €IWHCTBEHHOM
qHcIie), aXKe €CITU Bbl Oy/eTe BBOAUTH OUYE€Hb MHOTO Pa3HbIX 0003HAUCHHI.

28) This theorem is well-known. 3nece nyxHo well known (6e3 neduca), B oTinuue OT
bpaswl This well-known theorem is proved in [3], tae well-known sBnsercs npuiaraTelbHBIM
(XapakTepuCTHUKOM, cM. § 8).

29) The definition of multiplication is correct. CIIOBO correct 03Ha4aeT NMPaBUIHHO, a HE
koppekTHo. HyxxHo The product is well defined.



30) We have to prove that F is compact. HamHoro nyuiine we must prove, have to prove
03HAYaeT YTO-TO BPOJIE Mbl BLIHYHCOEHbBI OOKA3AMb.

31) Then n equals to 5. MoxHo n equals 5 viv n is equal to 5, HO HA B KOEM CITy4yae HEIb3s
equals.

32) So A is linear, it means that ... He it, a this. CII0BO it OTHOCHTCS K 00beKkmam, a this x
YTBEPKACHUSIM («CCBUIKaM», CM. § 8).

Ynpaxuenue 2. [lepeBenute Ha aHTIIUHACKUAN S3BIK.

1) ITycTh x — TOYKa IUIOCKOCTH.

2) PaccMOTpPHM TUIIEPILIOCKOCTD B IIPOCTPAHCTBE R, KOTOPAst COAEPKUT TOUKH dj, ..., dy.
3) Ipu n — o0 MOCIEAOBATEIBHOCTD { f,(X)} CTPEMHUTCS K HYJIFO B TOYKE X =X (.

4) MpbI MOXeM J0Ka3aTh 3Ty THIIOTE3Y TOIBKO JJISI CAMOCOTIPSKEHHBIX ONIEPaTOPOB.

5) IlpumeHnM MacIOBCKHN METOI KOMITICKCHOH (pa3bl.

6) MHO)ecTBO X — KOMITAKT.

7)B ortoif curyanum 1nenecoo0pa3HO HMCKaThb BO3MOXKHOCTB pPaclpOCTPAaHUTh METOJl CETOK IOHCKa
NpUOIMKEHHOTO PEIICHNs] YPaBHEHWH B YaCTHBIX ITPOM3BOJAHBIX BTOPOTO IOPsAKA KBAa3MOJHOPOJHOTO THIIA Ha
Oonee oOmuil ciyyait ypasHeHus (3.7).

8) [Ipenmnonoxxkum, uto rpymnmna G paspenmma.

OTtBeT

Nnasa ll. OBWWHUE NMPUHLUUNDbI

B oT0i1 rmaBe, MUHYS TPAAUIMOHHYIO «TPaMMAaTUKy aHTJIHICKOTO SI3bIKa», MBI OOBSCHSIEM
OCHOBHBIC HJIEH, JISKAIIIME B OCHOBE TPEIJIaracMoil KHUTH.

§5. FnaBHOe — He nepeBoAuTe, a Nepecka3biBanTe!

OcHoBHasi uaes npeajiaraeMod METOAMKH — HE IMEPEBOJUTh PYCCKUM TEKCT CTaTbH, a
u3jaraTb CBOIO pabOTy HEMOCPEICTBEHHO Ha AHIVIMHCKOM S3bIKE, IMOJIb3YSCh TOJBKO TEMHU
000pOTaMH U KOHCTPYKLUSMH, B KOTOPBIX Bbl YBEPEHBI.

3ameuaTeNbHOE CBOMCTBO MATEMAaTUYECKUX TEKCTOB MOCTOYPOAKOBCKOW DMOXH COCTOWT B
TOM, YTO JIF00asi MaTeMaTHIeCKast TEOPHS U3JIaraeTcs ¢ IOMOIIBI0 OYEHb OTPAHNYCHHOTO HAbopa
CTaHJapPTHBIX 0O0OPOTOB.

CKONBbKO HY)XHO 3HaTh Takux oboporoB? OrtBevatro no-aHrmiicku: that depends.
Hanpumep, naunmHas uyutath (MO-aHTIHMICKH) (aKyJIbTaTHBHBIA crenkypc B MUOMe s



CTYJIEHTOB, OT KOTOPbIX HE TPeOOBAJIOCh 3HAHUS aHIJIMICKOTrO S3bIKa, aBTOP B TEUEHHE NIEPBOIO
NoJy4aca MoJb30BaJICs TOJIBKO TpeMsi 000poTaMu:

(Tepmun) [.],

(Tepmun) is a (TepmuH) [.],

(TEepMUHBI) are (TepMUHBI) [.],
YEeTHIPbMsI BBOJIHBIMH CIIOBaMU (suppose, then, here, further), 4eTbIpbMsI pa3aeIUTEIHLHBIMU
BBIpOKECHUSAMU (such that, if, and, where), onHoit mipuckaskou (Is that clear?) m omHUM

YHUBEpCAJILHBIM OTBETOM Ha Bce BoNpockl (Never mind).

Hauajo JICKOUU BBITTIAACIIO IPUMCPHO TaK:

Definition. A manifold is a pair (M, A), where M is a topological space and A4 is an atlas;
here an atlas A is a set A = { f,: U, — R"} such that

(1) U, € M is an open set;

(i1) f; is a homeomorphism;

(i) Y U, = M.
ael

Examples:

1) MisR"and 4 = {id: R" — R"}.

2) M is a sphere S" and

A= {pi: S"—ni - Rin, l=1, 2};

here p,, p, are stereographic projections.

(3mech Ha mocKe ObLIa HAPHCOBaHA COOTBETCTBYIOINIASI KAPTHHKA. )

Is that clear?

Definitions. Suppose (M, A) is a manifold and o, p € J; then f,0 fi' = ¢, is a transition
function. Further, (M, A) is a smooth manifold, if V o, B € J, t,; € C*(R"), where C*(R") = { /: R"

— R"| f is an infinitely differentiable map}.

Suppose ...

Jlanee nexkuus mnpoaoipKalach B TOM JK€ JAyxe. B KoHLe mepBoro moiyuaca
dopmynmpoBanach (B mpejaenax BcE TOro e CKyIHOrO S3bIKOBOIO MaTepHaja) TeopeMa Y UTHU:

Theorem [Whitney, 1921]. Suppose M is a smooth manifold and dim M = n. Then there is a
smooth embedding N— R*"*" such that M and N are diffeomorphic manifolds.



KoneuHo, monb3ysice Bcero Ttpems o0opoTamMu (a, MO CYIIECTBY, MPAKTUYECKU OJTHUM!),
Jaleko He yenelib. B ToM crmemnkypce, pazymeercs, pemnepTyap HCHOIb3yEeMBIX OOOpOTOB
MOCTETNIEHHO PACIIUPSUIICS, HO B MEPBBIX TPEX JEKUUAX HE MPEBBICUI MOIYTOpPa AECITKOB.

UroObl HamucaTh MNPWIMYHBIM TEKCT CTaTbM, OOBIYHO MOXHO oboitucey 20-50
MOBTOPSIIONTUMHUCSA KOHCTPYKIUSAMH, €CIIM WX pa30aBisaTh gocTtarodHbiM  (Gosee  20)
KOJINYECTBOM BBOJHBIX CJIOB M BbIpaxkeHUH. Ecnu Bamn akTUBHBIN penepTyap 000pOTOB HEBEIUK,
BaM NpUAETCS 3aTPAaTUTh 0OJIbIIE MATEMAaTUUECKUX YCHUIIUM, 3aTOHSS TO, UTO BBl XOTUTE CKa3aTh,
B paMKH CKYJHOTO 3amaca BBIPA3UTENbHBIX CpPEACTB. TEKCT TOJYYHUTCS HECKOJIBKO
0JIHOOOpa3HbIM, HO 3ar0 MOHATHBIM. (KcraTw, B 3TOH cuTyanuu mnpouecc ero HoArOTOBKU
MHOT'Ia CIIOCOOCTBYET HAXOXKICHUIO MATEMATHIECKHUX OIINOOK. )

Ecnmu Bam penepryap o0OpOTOB OCHOBAaTENICH, yMaTh MO CYIIECTBY MPUAETCS MCHBIIE,
pabota moiAET ObICTpee, TEKCT MOTyUnuTcs OoJiee pasHooOpa3HbiM. Ho 37ech TauTcst onacHOCTh
— ecau O0OpOTOB OYEHb MHOTO, TepseTcs u€TKas YBEPEHHOCTh B WX IPABUIBHOCTH,
MOABJIAKOTCA HCCYHICCTBYIOHNIUMC KOHCTPYKIHUU (O6BI‘-IHO KaJIbKH C PYCCKOI'0O, KOTOPLIC, KaK BaM
OIIMOOYHO KaXKETCsl, BBI T/Ie-TO BUJICIIH MTO-AHTJIMICKH).

Yucno HeoOXOAMMBIX (M JOCTaTOYHBIX) OOOPOTOB 3aBUCUT TaKXkKe OT Xapakrepa
M3JIaraéMoOro MaTeMaTH4YeCKOro MaTepuaja: €CIM B OCHOBHOM IIPOBOJSATCS BBIYMCICHUSA H
npeoOpa3oBaHusi GopMys, TO KOHCTPYKIMHA HYKHO COBCEM HEMHOIO, B aiuredpe Win Teopuu
KaTeropuil MX HyXHO MOOOJbIIE, CIOXKHEH NPUXOJUTCS B T'€OMETPUM, T€OMETPUYECKON
TOTIOJIOTUU U MaTeMaTHUECKOH (hr3uKe.

B aroii kaure npusoautces 6osnee 100 cranmapTHbIX 000poTOB. HeT HE0OX0AMMOCTH BX BCE
3aMOMUHATh, JOCTATOYHO OCBOUTH MTYK 20—30 OCHOBHBIX U K HUM JI00ABIISATH «II0 BKYCY» €I
CTOJIBKO K€, BEIOMpasi X B 3aBUCUMOCTH OT TEMaTHUKH Balleil paboThI.

[Ipexne yem mepeiitu k Oonee QopMaabHOMY ONUCAHUIO TOTO, YTO MBI Ha3Baju
CTaHJapTHBIMU O00OPOTaMH, MBI XOTHM IOJYEPKHYTh HEKOTOPBIC MPHUHIMIIHATIBHBIC Pa3IHuus
MEXy PyCCKUM M aHTJIMACKHUM SI3BIKOM.

§6. Ewié pa3 o nocnoBHOM nepesoae

OnHO W3 TJIaBHBIX Pa3IMYUM MEXIY PYCCKUM M aHIVIMMCKUM SI3bIKAMHU — HaJIU4yue
najiexeil B IepBOM M MX OTCYTCTBUE BO BTOpOM. J[pyrast BakHasi 0COOEHHOCTh PYCCKOTO SI3bIKa,
OTIIMYAOIIas €ro OT aHIJIMMCKOoro, — 93T0 Oosblias H3MEHSAEMOCTb CJOB (Cy(duKCHI,
OKOHYaHWUS, CIIPSKEHHE) IO YUCITY, POy, TAJEXKy U IIp.

DTO N1Ba OOCTOSATENHCTBA NPHAAIT PYCCKOMY S3BIKY OOJBIIYI0 THOKOCTH, OOJBIIYIO
cBOOOJy B YNpaBICHUH, TO3BOJIAIOT pa3HOOOpa3sUTh TOPSINOK CJIOB U  TMPHIATOYHBIX
npeaiokeHnii. HanpoTus, B aHTIMIICKOM TIOPSAZIOK CJIOB (M yacTeld ¢pa3bl) 3HAYUTEIBHO OoJiee
KECTKUH — YaIie BCero aHTIMKACKOE TPEUI0KCHUE B HAYYHOM TEKCTE CTPOUTCS 110 CXEME:

BBOJAHOC€ CJIOBO — MIoJIeKalllee — CKasyeMoe —
— NPAMOC TOMOJHECHHUEC — JPyrue J10MOJTHCHUS

K Tomy ke aHTTIMHCKHI S3BIK 00JIee aKTUBHBIN, OH OYCHB IIJIOXO MEPEHOCHUT OTTJIarojabHbIC
CYLIECTBUTENIbHBIE M  OeccoAep)KaTelIbHbIE  CIIOBA-3allOJIHUTENHN, KOHCTPYKLIHMU  BpOJE



KIOABJACTCA BO3MOKHOCTH PACCMOTPCHHUA», <«HACTOATCIbHAA HGO6XOI[I/IMOCTB MOCTPOCHUA
MCETOA0B UCCIICOAOBAHUA)» U T.II.

DTH S3BIKOBBIE OCOOCHHOCTH MPHUBOMAAT K TOMY, YTO MPH MOCIOBHOM TEPEBOJIE PYCCKOTO
MaTEMaTHYECKOTrO TeKCTa Ha aHTTHIUCKUH (TIPY MOJTHOM COOJIOJICHUH TaK Ha3bIBAEMBIX «IIPABHII
rpaMMaTUKH AHTJIMACKOTO SI3bIKa») IOJIY4YaeTCs YPE3BbIYAMHO TSHKEIIOBECHBIH, B CYITHOCTH
HEUMUTAEMBIM, HE AHIJIMUCKUKA TEeKCT. boiiee TOro, kak Mbl BUIEIW BBILIE, YACTO «TEPSAETCS
yIOpaBIEHUE», U KaK CIEJICTBUE BO3HUKAIOT CEPhEIHBIE CMBICIIOBBIE OIIMOKH.

[Tpu >xenaHuM OCTaBaTHCS KaK MOXKHO OJIMDKE K PyCCKOMY TE€KCTY, B YaCTHOCTH, COOJIIOIaTh
o0myr0 CTpykTypy (pa3bl U, MO BO3MOXKHOCTH, MOPSIOK CJIOB, MPUXOTUTCS TEperaBaTh
GYyHKIMM ~ TAJEeKHBIX OKOHYAHWW KAKUM-TO JPYTMM TIpaMMaTHYECKUM  MEXaHHU3MaM,
CBOICTBEHHBIM aHTIUHCKOMY sI3bIKYy. OCHOBHOM HCIOJNB3YyEeMbIII MEXaHU3M — YNOTpeOieHue
CJIOBEYEK (MPEJIOrOB), B YaCTHOCTH of, in, on, at, for, under, from over.

OTHU CIOBEYKU JOJIKHBI MOSIBISITHCS U MPU NEPEBOJE PYCCKUX MPEAJIOroB (B, Ha, OT, MpH,
Ui, TOA, Hajx). TpyAHOCTb 3[1€Ch COCTOMT B TOM, YTO YEJOBEK, HE SBISIOIIMNCS HOCUTEIEM
AHTJIMICKOTO S3bIKA, HE 3HAET, KAKUE UMEHHO «CJIOBEUYKW» HYKHbI B TOM MJIM MHOW CUTYAlUU.
[Touemy-To mo-aHrnuiicku roBoputcst under the mapping, HO as n— o0, B TO BpeMsl KaK IO-
PYCCKH 37ieCh B 000UX CITydasix npu, epynna npeoopazosanuii IEpeBOUTCS Kak transformation
group, a BOT cucmema ypasHeHuu — Kak system of equations. Kak mocTuup 3T0 HeNnErkoe
uckycctBo? Heyxenu [uid HamMcaHMsI XOPOLIEro MAaTeMaTHYECKOro TEKCTa HYXHO JepKaThb B
NaMSATH THICSYM U THICAYU KOHKPETHBIX IPABWIBHBIX KOHCTPYKLUH C MpeayioraMu’?

K cuacteio, 6€3 3TOro MOXHO 000WTHCH. B mcmonb3yemMbix HaMu 000pOTax MBI U30eraem,
[0 BO3MOXXHOCTH, KOHCTPYKIMH C MpeioraMu, o0Xozsch 0osee MPOCTBIMU IOCTPOCHUSMHU.
HaunGonee wyacto ymorpebisemple O0OOpPOTHI C TPHUBJICUYCHHEM TIPEIJIOTOB (HAmpumep,
CIIOBOCOUCTAHUE O2paHUuueHue Ha NPOCMPAHCME0) CBEICHBI B CIEUUAIBHOE JOMOJHEHHE
(ITpunoxxenwue I1I). Kpome Toro, mopsmok cioB B MpeajaraéMbIx 31eCh 000pOTax — BIIOJHE
AQHTTUUCKUN, B HUX OTCYTCTBYIOT «YyIPABISIONIUE CBSI3M» MEXIY Pa3IUYHBIMU YaCTIMU
peJIoKEHHUH (CM. IO ATOMY moBoay § 15).

HWrak, He mepeBo], a mepeckas. A Iepecka3 OCHOBBIBACTCSl HAa CTAaHJAPTHBIX 000poTax —
mTaMIiax.

§7. MatemaTnyeckue witamnbl

MaremMaThuyecKuid ITaMI — 3TO 3aroTOBKA Ui CO3JaHUs OJHOTUIIHBIX MATEMAaTUYECKUX
BBICKA3bIBAaHUM; 3aroTOBKAa COCTOMT M3 TEKCTa C TpolenamMu Jisd TMEePEMEHHBIX CIOB (WIH
CIIOBOCOYETAHMI); 3aloJIHAS OTH MpoOedbl CIOBaMU HAAJEXKAIEro THIA, BbI MOXETE
IIpEBpAILATh IITAMII B KOHKPETHBIE MATEMAaTUYECKUE BBICKA3bIBAHUS.

[IpenpsiBiisiss mrami, Mbl OyZieM yKa3blBaTh B YIJIOBBIX CKOOKax THIl MEPEMEHHBIX CIIOB
(coBOCOYETaHMI), KOTOPbIE MOXHO BCTaBUTh B Kaxabli mpoOen. Hanpumep, oauH U3 caMbIxX
XOJIOBBIX ILITAMIIOB

THE (tepmun) IS (xapakrepucrtuka)




UMEeT JiBa mpolela, THIIA MmepMUuH U XapaKmepucmurkd, 1 TIOPOKIAeT TAKUE MATeMaTHYCCKUE
000pOTHI Kak

The function f is continuous.
The manifold M is smooth.

Msl paznuyaeM BCEro TpU THUIA NEPEMEHHBIX CJIOB (CIIOBOCOYETAHUM): KpOME ABYX
Ha3BaHHBIX OBIBAIOT e€lIE U ccbliky. THUI ccblika TOABISAETCS, HAIPUMEpP, B TAKOM IMOIYJISIPHOM
nITamime:

(ccpuika) FOLLOWS FROM (cchuika)

OH nopo’xaaet, HaIpuUMep, TaKue 000POTHI:

Theorem 2.1 follows from Poincaré duality.
The last statement follows from Lemma 3.2.

HpI/IBCILéM emé HECKOJBbKO YacTo BCTpCHAKOIHUXCA IITAaMIIOB, BMECTC C IPpUMCpAMU HUX
3aIllI0JIHCHUSI.

FOR ANY (repmun) THERE EXISTS A (Tepmun)

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

[{emyro cepuro IMITaMITIOB MOKHO TOJTYYUTh HA OCHOBE OMHAPHBIX OTHOIICHHH, TAKUX KaK i,
has, gives, is contained in, is isomorphic to, coincides with, generates, contains, spans v T.11.

Hamnpuwmep,

THE (tepmun) CONTAINS A (Tepmun)

The algebra sl(n) contains a primitive subalgebra.
The space X contains a dense e-net.

B mrrammie MoxxeT ObITh M O0Jiee IBYX NEPEMEHHBIX CJIOB, KaK, HAIPUMED, B MOMYJISIPHOM B
anreOpe mramie

THE SET OF ALL (repmunsl) IS A (TepmuH)
WITH RESPECT TO THE (repmun)

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|| =

(J'fz dx)l/z.

B ponu mepeMeHHOro ciioBa MOTYT BBICTYINAaTh MaTeMaTHYECKUE CUMBOJIBI I (HOPMYIIbI,
Harpumep,



For any xe(0,1) there exists a y>x, ye(0,1).
(D) = (1) follows from (2.7).

NmeroTcs mTaMIibl, B KOTOPbBIX HCKOTOPbLIC IYCTBIC MCCTa 00s13aTeNIBHO JOJIDKHBI
3aIIOJIHATBCS CUMBOJIaMH, HAIIpUMCED,

DENOTE BY (cumBox) ANY (TepmuH)

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

3aKOHYMM H3TOT KpaTKUM CIHCOK IITAMIIOB MPUMEPOM, YacTO HCIOIb3YEMbIM TIPH
dbopmynupoBke omnpesneneHnid. Mpl BUAENU, YTO ONPEIEICHHUsS — TOHKOE MECTO, B KOTOPOM
PYCCKOSI3BIYHBIN aBTOP Yallle BCEro MCIHOJIb3YET <WDKEe-IITaMIbl» — MPUIYMAaHHbIE UM CaMHUM
AQHIVIMMCKME KaJbKM pPYCCKUX KOHCTPYKUMH, HEJIOBKO 3By4Yalllu€ WIM HENOHATHbBIC
aHTJIOSI3bIYHOMY uMTaTento. [IpuBeném npumMep «Xopouieroy mrammna:

ANY (tepmun) IS CALLED (xapakTepuctuka)

Any element x € K . is called positive.
Any map f € C*(R", R") is called smooth.

B 3akiroueHune 3Toro maparpaga — 1Ba 3aMeqaHMsl.

[TepBoe. YacTh npuBEAEHHBIX MITAMIIOB Yallle BCETO MOSBISIETCS HE CAMOCTOATEIBHO, a KaK
JacTh 0o0Jiee CIIOKHBIX KOHCTpyKmmid. Hampumep, mocieqHue aBa INTaMIia €CTECTBEHHO
MPOJOTHKAIOTCS TakK:
Denote by G any group such that ...
Any map i: X — X is called involutive if ...

MsbI He npejyiaraeM B 3TOW KHMI'€ HMKAKUX JUIMHHBIX IITaMIIOB; [UIMHHBIE (hpa3bl MOXKHO
HOJY4YUTh, KOMOMHHUPYS HAIllM KOPOTKHE ILITAMIIBI C TOMOIIBIO TaK HA3bIBAEMBIX pa3JieuTeNeil.
00 »TOM pacckazaHo B § 11.

Bropoe. Uurarenb, BO3MOXHO, 3aMETHB apTUKITH, MOSBIISIONINECS B HEKOTOPHIX IITaMIaXx,
3agaBall cebe Bopoc — mnouemy the, a He a (W1 Ha000poT)? DTOT BONPOC MbI 00Ccy UM B §§ 9—
10.

Ynpaxunenue 3. VMconp3yiiTe KaXAblii U3 IITAaMIOB §7 [UIA CO3MaHUS MAaTEMAaTHYECKOTO BBICKA3bIBAHUS I10
Ballle¥ CIIELMAIbHOCTH.

Ynpaxnenue 4. IlepeckaxkuTe MO-aHTIMICKHA CIECAYIOIIMA MaTeMaTHYECKHH TEKCT, HCIIONB3YS TOJIBKO
000pOTHI, OCHOBaHHBIE HA CEMH INTaMIIaX, yKa3aHHBIX BBIIIE, BBOJIHBIE CIIOBA Suppose, then U clIoBa-pa3aeluTeNIn
such that, if, where.

1 . I
Iycmo k: S' — R® — anaokuii ysen. O6osnauum uepes ¢ omobpaxcenue S' — G(1,3), nocvinaiowee

1 . 1
Kaoicoyro mouky s € k(S') 6 mpamyr, napannenvhyio kacamenvhou K k(S') 6 mouke s. Paccmompum snemenm

o e n1(G(1, 3)), nopoacoénnviii nymém o(k(S")). Iycmo smom snemenm ne mpusuanen.

He tpebyercs OykBanbHbIi, OJM3KHI K TEKCTY MEPEBO/I, @ TOJBKO IEePecKas, Nepelatolii CMbICI TEKCTa.



OtBeT

§8. TepMUHbI, XapaKTepPUCTUKUN, CCbINKU

Kak Obl10 ckazaHo B mpenplaynieM maparpade, B IITaMIbl BCTaBIISIOTCS IEpEMEHHBIE
CJIOBa, pa30MThIe HAMU HA TPHU TUMA. DTH TUMbI (TEPMUH, XapaKTEPUCTHKA, CChLJIKA) — HEYTO
BpO/I€ YacTell peyr MaTeMaTH4eCKOro TEKCTa.

XapakTepucTHKM — O3TO CJIOBa WM  CJIOBOCOYETAHHs, HCIIOJHSIONNE  POJIb
NpUIAraTeIbHOr0, YTOYHSIONIME (CY)KAIOIIUE, XapaKTePHU3YIOIIHUE) CMBICI MaTeMaTHYeCKOro
noustusi. I[lpumepst: continuous, Jordan integrable, abelian, decreasing, associative, k-
connected, admissible, hyperelliptic, Banach, stable in the sense of Lyapunov, arcwise
connected, self-contradictory, asymptotically stable n T.11. *

TepMHHBI — 3TO IVIaBHBIE JICHCTBYIOIIME WA MATEMATHUYECKONW TEOPUH, UCTIOIHSIOIINE
pOJb cyllecTBUTENbHBIX. Hanmpumep: set, function, smooth manifold, Banach space, foliation,
linear differential equation of the second order, point, element of G, x-axis, zeta-function, small
category, G-structure, K(n, n)-space, multiple integral, CW-complex, Chebysheff polynomial.

TepMuHBI OOBIYHO CHAOXKAIOTCA APTHKISAMU, HO ATOT BaKHBI BOMPOC OOCYKIaeTcs
OTACIBHO B § 9.

CcbUIKM TIOSIBIISIFOTCS, KOTJIa MBI KOMMEHTHUPYEM MaTeMaTH4YeCKH TEKCT, OHH OOBIYHO
UTPAIOT POJIb CYLIECTBUTENBHBIX, HO 0003HAYaIOT HE OOBEKTHI TEOPHUHU, a €€ BBHICKA3bIBAHUS WU
KYCKH BBICKAa3bIBAHUI; BBIPAXKASICh BRICOKOTIAPHO, MOYKHO CKa3aTh, YTO OHU OTHOCSITCSI CKOPEH K
MeTaMaTeMaThke, 4YeM K martematuke. [Ipumepsi: the proposition, Theorem 2.1, the previous
lemma, Hilbert's method, the WKB method, KAM theory, the paper [3] u T.11.

OnHO U TO ke aHTJIMICKOE CJI0BO MHOTAA MOXHO OTHECTH K JBYM (€CJIH HE K TPEM) pa3HbIM
tinam (B HameMm cwmbicie). Tak, CJIOBO proposition MOXeT OBITh KaKk TEepMHHOM (B
MaTeMaTHYeCKON JIOTHKE), TaK U CChUIKOU (see Proposition 3.7), cnoBo integral sBnsieTcs u
TEPMUHOM, B XapaKTEPUCTHKOH.

YnpaxHenue 5. Onpenenure THN (TEPMHUH, XapaKTEPUCTHKA, CCHUIKA) BBIIENEHHBIX CIOB B CIEAYIOLIEM
TEKCTe.

Myctb X;: Q@ — R — cayuatinas eenuuuna ua (Q, F, P), usmepumas OTHOCUTENBHO G-aneebpul A; C F,i=1,2,
u mycth o4, A>) = a. B cunmy Teopemut 2 cootHomeHne (3) MOKHO 3aMEHHUTH HepA8eHCMEoM

lcov(Xy, Xo)| < 150X, [[|X]].
Bornee Toro, cymecTByIOT 8eposmuocmuoe npocmpancmeo (Q, F, P) u Takue cayuatinsie geauyunsl Y;, 910 ...

OtBer

§9. TepMUHbI KaKk 06 BEKTbI U MOHATUA: aPTUKIU



TepMUHBI B MaTeMaTUYECKUX TEKCTaX OBIBAIOT JBYX COPTOB — TMOHATUSA U 0OBEKTHl. B
AHIJIMICKUX MAaTEeMAaTHYeCKMX TEKCTaX IOHATUS CHA0XKAITCS apTUKIEM @, a OOBEKTh —
aptukiieM the. Bbl Oynere nmpaBWIBHO CTaBUTh ApTUKIM IEpe] TEPMHUHAMHU, €CIM HAayYUTECh
pa3nnyath OOBEKTHI W TMOHATHSA. A 3TO COBCEM NPOCTO (i MaTeMaTHKa, MMOHHMAIOIIETO
CO3/1aBaeMbIii UM TEKCT).

MaremaTnueckuii 00beKT — 3TO TEPMHUH (CIIOBO MJIHM CIOBOCOYETAHUE), KOTOPBIA OBLI
paHee 3a(pUKCUPOBAH WIM KOTOPBII OHO3HAYHO ONpeAeIEH KOHTEKCTOM.

MaremaTtuueckoe MOHATHE — 3TO TEPMUH (CJIOBO WJIM CIOBOCOYETAHHE), OMHCHIBAIOIIUI
LeJNbIi Ki1acc 00BEKTOB, WM IMPEICTaBUTENb TAKOTO Kilacca, GUKCUPYEMBI B TaHHBI MOMEHT.

Tak, B npennoxenun «I pynna I'y, paccmompennasn 6 § 3, ne npocmay» CIOBOCOYETAHHE
epynna I'y — o0beKT (paHee 3apuKCUPOBaH). B mpennoxeHnu xe «(Z,, +) saeusiemcs epynnouy
CIOBO cpynna — TmoHsATHE (kimacc oOBekToB). B mpemnmoxkenun «Yucro P=max {a;}
NON0ACUMENbHOY» CIIOBOCOYETaHHE Yuc0 P — 0OBEKT (OAHO3HAYHO OINpPEAEaEH KOHTEKCTOM). A
B MpEAJIOKEHUN «Bvibepem makoe yucio n €N, umo n>m» CIOBOCOYETaHUE uucio n €N —
noHsTHE (BIOMpaeMbli B JaHHBII MOMEHT MPECTaBUTEND Kilacca).

[TosToMy mpH nepeckase ITHX YeTHIPEX Ppaz apTUKIH PACCTABIAIOTCS TaK:

The group 'y considered in § 3 is not simple.
(Z,, +) is a group.

The number P=max {a,} is positive.

Choose a number n € N such that n>m.

Yupaknenue 6. Onpezienure, Kakue TEPMUHBI — OOBEKTHI, KAKUE — ITOHATHUS, U NEPECKAKUTE CIIEAYIOIIIE
MPEUI0KEHHS] TO0-aHTTHHCKH.

1) [one sviuemos Zs ne s6nsemcs aneedpauiecku 3aMKHYMbLM.
2) 3nauenue gpynuxyuu f(z) = 1/(iz) npu z=2 — yucmo muumoe.
3) Cmenennoii pso euda Y, a,z" modicem pacxooumocs.

4) @yuxyus w=1/z noposcoaem uneepcuio.

OtBeT

Bepuémcs tenepp k HamuM mramnam. Camblii iepBblil (cM. § 7) MOXKHO Tenepb YTOYHUTH,
3aIMcaB ero B BUJIE

THE (o0nekT) IS (xapakrepuctuka)

(Mp1 3aMenunH (TepMUH) Ha (00BEKT).) UeTBEPTHIi U MATHIN MITAMIIBI U3 § 7 MOKHO TepenucaTh
TakK:

THE (06bext) CONTAINS A (nonsrue)




THE SET OF ALL (repmunsr) IS A (monsue)
WITH RESPECT TO THE (0o0bext)

B nmocnennem mramie Mbl OCTaBIIIM 0€3 U3MEHEHHH CI0BO (TEPMUHBI): JIEJI0 B TOM, YTO 3/1€Ch (B
MHOXXECTBEHHOM YHCJIe) apTUKISL He TpebyeTca. B manpHeleM B HAIIMX MITaMIlaX MBI OyJeM
SIBHO YKa3bIBaTbh, KAKHE TEPMUHBI — OOBEKTHI, KAKUE — MOHATHS.

Yupaxuenne 7. Crenaiite 3To I8 OCTaIBHBIX IITAMIIOB U3 §7.

OtBer

FOR ANY (nounstue) THERE EXISTS A (nonsitue)

DENOTE BY {cumBoa) ANY (moustue)

ANY (monsrue) IS CALLED (xapakrepucTrka)

BaMeTI/IM, YTO B QHTJIMMUCKOM $3BIKE HMEIOTCS BIOJHE rpaMMaTU4YCCKU IMPaBHUJIbHLBIC
BUIOU3MCHCHU IITAMIIOB C s — KOHCTPYKIOHWU BUJA

A (nonsitue) IS A (monstue)
A (nonsitue) IS THE {(o0bekr)

OJTHAKO MBI HE BKJIFOUYAEM UX B HAIl CIIUCOK IITAMITIOB, TIOCKOJIBKY OHH — OCOOEHHO BTOPOH —
PEAKO MCTONB3YIOTCS B MaTeMaTHYECKUX TeKcTax. KOHEYHO, MOXKHO (TONB3YsICh TEPBBIM W3
HUX) cKa3aTb: A one-point subset of R is a compact set, HO 3Ty MBICIb Jy4llle BBIPA3UTh C
MIOMOIIIBIO IPYTOTO ITamna: Any one-point subset of R is a compact set.

OtMeTM emié Ba 4acTO MUCIOIb3YEMBIX * IITaMIIa C apTHKIIEM &

THERE EXISTS A (mmonsrue)

THERE EXISTS A UNIQUE (noustue)

MoskeT moka3aTbCsl, 4YTO apTUKIIb @ BO BTOPOM IITaMIIe HE JIOTHUYeH ({TIOHSITHE) 0OHO3HAUHO
OTIpEe/ICIEHO KOHTEKCTOM, TIO9TOMY XOYeTCsl CKasaTh the unique); oqHAKO, TO 00CTOATEIHCTBO,
41O (TIOHSATHE) B 3TOM MecTe BBOAMUTCS ((hukcupyercs, 0003HaUaeTcs), MPEeBATUPYET HAJ TEM,
YTO OHO ONPENEJICHO KOHTEKCTOM. He B Hallel BIacTh MEHATH KUBOM AaHIJIMUCKUN SI3bIK — B
ATOM KOHTEKCTE aHTJIOS3bIYHBIC MATEMAaTUKHU BCET/Ia TOBOPSAT a unique; 3alIOMHUB 3TOT OCOOBIN
CIIydYaii, Tak e OyJeM MoCTynaTh U MBI.

Bor em€ aBa mramna ¢ apTUKIIEM a:

THERE IS A {moustue)




THE (o6bext) HAS A (monstue)

[TepBrIii, Tak ke Kak MTaMII there exists a (KOTOPOMY OH CHHOHUMHYEH), OOBIYHO UCIIOIB3YETCS
C paznmenuTeneM such that. A BOT mpuMep yIoTpeOICHUs BTOPOTO IITaMIIa;

The equation has a nontrivial solution.

B 3aximmouenne 3Toro naparpada OTMETHM OJIMH BayKHBIN IITAMII C IBYMS apTHKIISIMU the:

THE (06bekt) IS THE (00BbeKT)

The number 17 is the smallest Gaussian integer.

Pazymeercs, BCE ckazaHHOE MPO LITAMIIBI C IS IEPEHOCUTCS Ha IITaMIIbI, B KOTOPBIX BMECTO
is cTouT apyroe 6uHapHOe oTHOIIeHHE (cM. § 7).

B 3axmouenne sToro naparpaga — OIHO 3aMedaHue Mpo MOIU(PUKAIIIIO an apTUKIS aa. B
MockBe U B JAPYTrUX POCCUMCKHX TOpOJaxX CTYJEHTOB M HIKOJBHUKOB ydaT, YTO an CTAaBUTCS
BMECTO @ Mepe]l CIOBOM, HAUMHAIOIIMMCS ¢ IJIacHOM. JTO Henpasaa. BoT nBa koHTpnpuMepa:

Let M be an n-dimensional manifold.
Suppose P has a y-coordinate greater than 1.

Ha camoM ke nene an cTaBUTCS Nepe] TIIACHBIM 38yKoMm (3ByKOM, a He OykBoii!). Ha3Banus
HEKOTOPBIX COTJIACHBIX HAYMHAIOTCS C TJIACHOTO 3ByKa (Hampumep, #) U HA0O0OpOT (Hampumep,
). CrnoBoM, HYXHO OpPHUEHTHUPOBAaThCA Ha TPOU3HOIIEHHWE, a HE Ha (OPMAIbHYIO
NPUHA/IIICKHOCTh OYKB K (DOHETUYECKUM KaTETOPHSIM.

§10*. ApTuknu: akcmomaTmyeckum noaxon

B mpensinymem mnaparpade Mbl BUAETH, KaK BBIOMpAIOTCS apTUKIUN a U the T1ipu
UCTIONIb30BAaHUM INTAMIIOB. DTO OKAa3aJIOCh JIEJIOM HEXHUTPHIM; aBTOP YBEPEH, OJHAKO, 4YTO
NPOJBUHYTHIM YUTATENIb HCHBITHIBACT ONpPENEIEHHOE PAa304apOBaHUE — €MY XOTEJOCh 3HATbh,
KaKOW apTUKIb CTaBUTh M B 0o0Jiee CIOXKHBIX CHTYalMsX, HE OTPAaHMYMBAACH HPOCTHIMU
[ITaMOaMHu, OTOOpAaHHBIMHM MHOW JUIs 3TOM KHUTW. JIJIs Takoro 4uraTels HAmMUCaH 3TOT
(HeoOs13aTeNbHbI) aparpad.

Ob6enranHpie TpaBWiIa MBI CHOPMYIIHPYEM B BUJE aKCHOM; HO TPH 3TOM HYKHO MMETh B
BHUJTy, YTO CHCTEMa aKCHOM He Oy/IeT HEMPOTUBOPEYMBOI: B HEKOTOPBIX CHTYAIHSIX TTPUMEHUMBI
Cpa3sy JBE aKCHOMBI, NAIONIMe MPOTHBOIOJIOXKHBIE YKa3aHWsA. B 3TOM, OJHAKO, HET HUYETO
CTPAIIHOTO — B ATUX CHTYaIMsIX JIFOOOH BBIOOD JOIyCTUM; KaKOH M3 HUX JIydlne (BOIPOC yiKe
BKYCOBOH ), 3aBHCUT OT aBTOPa M OT TOT'O HIOAHCA, KOTOPBIH OH XOTEN NOAYEPKHYTh.

A) MarteMaTH4YeCKHE TEPMUHBI B €/IMHCTBCHHOM YHUCJIC

I. Aptukis the CTaBUTCS nepexn TEPMHHOM, eciu
a) TEPMUH paHee (HeaBHO) YIIOMUHAJICS (BBOZMIICH);
0) TepMHUH OJTHO3HAYHO OTPEIeIeH KOHTEKCTOM.

II. ApTukis a CTaBUTCS nepen TEPMHUHOM, eciu

a) TCPMHUH 0003HaYaeT LeJIBIM KJace O6T:>€KTOB, " pCUb UaeT o MMPUHAMJICKHOCTHU K 3TOMY



KJiaccy;
0) TEpMUH B ’TOT MOMEHT NOSIBIIAETCA (BBOAUTCA, GUKCUPYETCS).

III. Hukakoro apTukis HE HYKHO, €CIIH IIepeJ TEPMHUHOM CTOUT OJUH M3 «A3BIKOBBIX
KBaHTOPOB» (some, each, any, a certain, every 1 T.11.).

IV. HyneBo#i apTukib (= OTCYTCTBHUE apTHKIIS) «HUCIIOJIB3YETCS» B JIBYX OCHOBHBIX CIyyasix:

a) «repen Ha3BaHUSAMU o0mux TEOPHIi;
b) s aTrpuOyTOB [AaHHOTO TOHATHS (TaKMX KaK paanyC OKPYKHOCTH, CTETCHb
MHOTO4JIeHa u T.IL);
a TaKxke B OJIHOM 4aCTHOM cilydae:

C) CJIOBO space (B 3HaueHUU R’) cHaGkKaeTCs HyJIEBBIM apTHKIICM.

PaccMOTpUM COOTBETCTBYIOIIHME TPUMEPHI.
(1) In topology continuity is the main notion.
This theorem is proved in Morse theory.

OI[HaKO K 00JIee YaCTHBIM TCOPHUAM MOKCT CTABUTLCA ApTUKIIb, 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 P, with coordinates (5, -2).
The function in coordinate representation.
A function of bounded variation.

(3) A4 curve in space or in the plane.
A surface in three-dimensional Euclidean space.

I[J'I}I 3HATOKOB OTMCTUM, HYTO APTHUKIIb the nHoraga yHOTpe6HHeTC5{ U Tniepen O6H.[I/IMI/I
IMOHATHUAMU, KaK, HAIIPUMEDP, B MIPCATTOKCHUU

The notion of the differential equation is a great invention of mankind,

XO0T4, IO MOEMY MHCHHUIO, 34CCh JIYUIIC 3BYYUT KOHCTPYKIUA C HYJICBBIM apPTHUKIICM:

The notion of differential equation is a great invention of mankind.

B) CebliikH B € AMHCTBEHHOM 4YHCJIE
V.Ecnu ccbuika cHa0XeHa HOMEpPOM WM JPYTMM CHUMBOJIOM (Hampumep, Lemma A,
Theorem 2.1, equation (2)), apTUKIIb CTaBUTh HE HY)KHO.

This proves Theorem 2.1.
(Ho: This proves the theorem ...)
1t follows from Lemma 3 that ...

VI. Ecnu cepiika (He cHaOKEHHAsT HOMEPOM) KacaeTcs MPUBEIEHHOTO B JAHHOM CTaThe TEKCTA,
HY’KEH apTUKIIb the (the previous lemma, the subsequent proof, the condition n>3).

VII. Ecnmn  ccbuika (He CHaOKEHHAsT HOMEpPOM) OTHOCHTCS K HOBBIM, BIIEPBBIC 3]1€Ch
YIOMSIHYTBIM TEKCTaM, HYKE€H apTUKIIb 4.

Here we construct a new theory of ...

VIII. Ecnu ccbuika OTHOCUTCS K KaKoi-11M00 Hayke BooOIIe, MPUMEHSETCS] HyJI€BOI apTUKIIb.

In homology theory ...



IX.Ccpiikn  Ha nuTeparypy cHaOxaroTcs aptukieM the (see the paper [2]).

C) MHokecTBeHHOE YHCJIO (TEPMHUHBI U CCHLIIKH)
X. Ecniu B enIMHCTBEHHOM 4YHclie TpeOyeTcs apTUKIb @ (WM €CTh COMHEHHs B TOM, YTO
TpebyeTcst apTUKIIb the), TO BO MHOYKECTBEHHOM YHUCJIE ApPTUKIISA HE HYKHO.
XI. Ecnu B eIMHCTBEHHOM YHCIEe TpeOyeTcs apTHKIIb the, TO BO MHOKECTBEHHOM TOXE.
XII. Ecnmu TepMuH uiam ccplika (6€3 HOMepa) SIBISETCS MOJIEkKAIIUM OCHOBHOTO CKa3yeMoro
JAHHOTO TMPEAJIOKEHUs, CTABUTCS apTHUKIIb the.
XIII. B 3aronmoBkax ciemyeT u30erarb apTHUKIICH, HANpUMEp, WCIONb3ysl TEPMHUHBI BO
MHO>KE€CTBEHHOM YHUCJIE€ BMECTO €IMHCTBEHHOTO.

Ynpaxnenne 8. Bo3bMuTe NpenpuHT aHIIIO-CAKCOHCKOTO aBTOpa IO Balllell CHELMaNbHOCTU U AJIS KaXKAO0Iro
apTUKJIIA (B TOM YHCIIE HYJIEBOTO) OTIPENENINTE, B COOTBETCTBHUH ¢ Kakoi n3 akcuoM [-XIII or ObLT TOCTaBIIEH.

§11. Pasgenutenu, coctaBHble KOHCTPYKLMMU U 3anATble

Bce mrrammbl, KOTOPBIMU MBI TMOJIB3yEMCS, JOCTATOYHO KOPOTKHE M MpocTble. OpHako,
KOMOMHHpPYSI UX, MOXXHO CTPOUTh U 0Oojiee UIMHHBIE COCTaBHbIE MPENJIOKEHUS, MOJb3YsCh
CIIyK€OHBIMU clloBaMU-pazoenumenamu. CXeMaTUYECKH 3TO BBIMVISIINT TaK:

[mramm 1] — (pazpenutens) — [mTam 2].

WIN B 0oJiee 00IIEM BUIIE

[turamm 1] — (pazpenutens 1) —
— [mTamn 2] — (pa3genurens 2) — ... —
— (paznmenurens (n—1)) — [mrrami #].

IIpumepsnr:

[There exists a 6>0] (such that) [U contains f(O;sx)].
[Suppose x is a root of equation (2.1)] (such that) [(\x, x) is positive] {, where) [\ is the least
eigenvalue of the operator A].

B kadectBe pazmenuresnieil BRICTYIIAIOT CIAEAYIOIIME clloBa (ciioBocouetanus): if | , where |
when | whenever | such that | and | or | but | although | unless | provided | , i.e., | whence.

Pa3l[eJII/IT€JII/I OGH&II&IOT CJICAYIOIUM 3aMCUYaTCIIbHBIM T'PaMMAaTUYCCKUM CBOMCTBOM: OHH
CEMAaHTUYECKU CBS3BIBAIOT CHHTAKCHYECKH 3aKOHUCHHBIE YaCTH MPEIIOKECHUH, HO HE TPeOyOT
HUKaKUX BHYTPCHHUX COTJIACOBAHUH OTHENBHBIX CJIOB (M WX OKOHYAHWH) BHYTPH Pa3HBIX
yactei. He Bce cmykeOHbIe cioBa 00J1ajal0T 3THUM CBOMCTBOM: HAaNpHUMEp, CIOBEYKU that n
which, a Takke MECTOMMCHHS, KaK NPaBUIO, BBITIOJIHSIOT ONMPEACICHHYI TPaAMMATHUECKYIO
(GYHKIUIO BHYTPH TOW YacTH HPEJIOKEHHS, KOTOPYIO OHM OTKPBIBAIOT, M 4acTO TPeOyloT
HCKOTOPOI'0 CMHTAKCUYCCKOT'O COIIaCOBaHUs C NPCAbLAYIIUMHU YaCTSIAMHU.

Takum 00pa3oM, MpH MCIOIB30BAaHUU pas3fenuTenei (M uUX BbIOOpe) HYXKHO CIEAMTH 3a
CEMaHTHKOM (MaTeMaTUYECKUM CMBICIIOM) MPEUI0KEHHSI, HO HET HYX/bl yMaTb O CUHTAKCHUCE
(rpamMmaTHKe). B Hammx cocTaBHBIX MPEATIOKEHUAX OTAEIbHbIE IITAMIIBI BHICTPAUBAIOTCS B PSiJI,
a pa3leNMTeN WUTPAIOT POJIb MAapKEpoB, 00O3HAYas KOHEI MPEIBbIAYLIeTo IITamIia W Havajo



nocienyromero. Ctpykrypa ¢pas3bl MO3TOMY TOIY4aeTcsl JIMHEHHOW, CII0KHOIIOAYMHEHHBIC
MPUAATOYHBIE PEIIOKEHUS UCKITIOUCHBI.

He6onpiioe oTcTyIuieHHe O 3amsThIX. 3aMETHM, YTO 3amsdTas cama MOXET UIpaTh POjb
paznenutens. Hanpumep,

[Suppose f: M — N is a map] (such that) [ f (M) is compact] {,) [the closure f(M) coincides
with N, {and) || f || < .

Janee, nepen pa3aenuTensMu where U i.e. 0053aTeBHO CTABUTCS 3arsTas (TaKuM 00pa3oM,
paszienuTeseM SBISIOTCS HE CaMHU 3TH CJIOBEYKH, a KOHCTpyKiuu (, where) u {, i.e.,). Ilepen
paznenureneM and 3amsTas CTaBUTCS TOJBKO, €CIU MPEAIISCTBYIONINE B IITaMIla pa3aeleHbl
3aMATOM-pa3ICIUTENEM, T.€. TPU NEPEUUCICHUSX YyTBEpXKIACHUM winu ycioBui. llepen
OCTaJIbHBIMU Pa3JICIUTENSIMU 3alsTas He CTaBUTCS HHKOraa. OcoOeHHO HeyMecTHa (HO 4acTo
BCTpEYaeTCs B IUIOXUX MEPEBOJIAX) «pyccKas 3amsras» nepes such that.

Boo01ie ke, uCronb30BaHUE 3aMSITHIX B AHTIMICKOM SI3bIKE MPUHIMITHAIBLHO OTINYACTCS
OT MX MCIOJIb30BaHUs Mo-pycckr. OCHOBHAs 11eJ1b pACCTAHOBKHM 3HAKOB MPEMHUHAHUSA B PYCCKOM
TEKCTE€ — TIPOJEMOHCTPUPOBATh UWUTATENIO, 4YTO asmop 61adeem Npasulamu pPyccKoll
nyHkmyayuu. B aHrIHICKOM sI3bIKe MPaBUJI MYHKTYallMd MPOCTO HET, M 3allThle CTaBITCS O
yooocmea uwumamens. 11o3ToMy B XOpOIIMX MAaTEMaTHYECKMX TEKCTaxX 3allsiThie — pEIKHe
roctu. MBbICIIb pa3BHBAETCS JIMHEWHO, C HEYKOCHUTEIHHOW JIOTMKOM W Oe3 may3. 3amsThie
MOSIBJISIFOTCSI Pa3Be YTO MPHU MEPEUUCICHUSX, WU MOTYT OTIENSTh BBOJHBIC BBIPAXKCHHS (CM.
§ 13) B Havasie ¢passl (ecu TpeOyeTCsl CMBICIIOBAs Tay3a), HAKOHEIl OHU UTPAIOT POJIb «CIa0BIX
CKOOOK», BBIAICIISIS pa3HbIE MOTOTHEHHS WM OTCTYIUICHUS OT OCHOBHOW MBICITH (KaK 3amsiThie
nepen where B CUTyalluu, ONMCAHHOW BBINIE, WIM 3amsTas nepea which, oTaensiomas Tak
Ha3bIBaeMYIo restrictive clause, cM. § 16).

Pycckosi3pI4HOMY YMTATENI0 OCOOCHHO TPYAHO OYIEeT OTHAENaThCs OT «PYCCKOM 3amsToi
nepen such that v that, o 6ynet 3a0bIBaTh MPO 3aMATYIO TIEPE COI030M and, BO3BEIIAIOIIYIO O
KOHIIE mepedyncieHus. Ho co BpeMeHeM H 37ech NMOSBUTCS CBOM — YK€ aHTJIOS3BIYHBIN! —
aBTOMAaTH3M. Bo3Bpamasce K pas3feiuTensiM, OTMETHM, YTO MX BHIOOp HE JIOJDKCH BBI3BIBATH
3aTpyIHEHUH, OTHAKO HECKOJIKO 3aMEYaHUi MOTYT 3/1€Ch OKa3aThCs MOJIE3HBIMU. Bo-mepBhIX:
such that — nenbHast KOHCTPYKLMSL; Such U that Henb3s Pa3BOAUTH TaK, KaK pa3BOJATCS maxou U
ymo no-pyccku. Hanpumep, crneayromas Kaiabka ¢ pyccKoro:

Consider such a number n that f(n)> C.

HCOOIIyCTUMA. 3ILCCI> CCTCCTBCHHA CJICAYyIolIass COCTaBHAasd KOHCTPYKIUA:

Let n be a number such that f(n)> C.

B0-BTOpBIX, OTMETHM SIBHO (XOTSI MATEMATHUKY 3TO JOJDKHO OBITh M TaK SICHO), YTO Pa3lEIUTENb
(if) (mepen KOTOPBIM 3amsATas He CTAaBUTCS) OTBEYACT UMILTUKAIIUY <= (2 HEe UMIUTHKAIINH —>, KaK
B if ..., then KOHCTPYKIIMHN). B-TpeTbuX, MOCOBETYEM MOIB30BATHCS pa3eiuTeseM whenever; 3TO
CJIOBEYKO HE UMEET XOPOIIET0 aHAJIOTa Ha PYCCKOM SI3bIKE, OHO O3HAUAET eC/iu MOabKo, 6cec0d
K020d W T.II. ¥ XOPOIIO 3BYYHUT, HAIPUMED, B CISAYIONIUX MPEIIIOKCHUAK:

The function f, is increasing whenever n is even.
The integral [ f do is defined whenever K is compact.

Yupaxnenne 9. Paz0eiite cnemyromue UHHBIE (Qpa3bl HA CHHTAKCHYECKH HE3aBHCHUMBIE KYCKH U
MEPECKAKNUTE UX MO-AHTIMHCKH C UCIOIB30BAHUEM PaA3ZeIUTENCH.



Ipeobpasosanue z = x " ceooum ypasHenue (2) « 6udy (6), a ezo pewenue x 6udy(8), 20e a—

Kanubpogounwlil KOI(hguyuenm, komopwiil gbloupaemcst uz yciosus, umo koucmanma C 6 ypaguenuu (6) pasna 1.

Hynu ¢ynxyuu D(p) He moeym umemsb npedefbHblX MOYeK HA OeUCMBUMENbHOU OCU, HO MAK KAK OHU
00pa3syiom 02paHuieHHOe MHONMCECTBO 6e3 OpY2ux NpedebHbIX MOYeK, IMUX Hyaell TUb KOHeYHoe YUcio.

Jlna mononoeuveckoeo npocmparcmea W nycme O(W) m O((W) 6ydym, coomeemcmeeHHO, KIACCbl 8cex
OMKPLIMbIX NOOMHONCecme W u ecex omkpvimvlx noOmHodcecme W, codepicawux emecme ¢ 000U MOUKOL
3aMbIKAHUE HEKOMOPOUL €€ OKPeCnmHOCMU.

Yka3zanme. He OoiiTech oTcTymnars ot OyKBBI TEKCTA.

OtBer

YcnemHoe BBIMOJIHEHUE 3TOTO TPYIHOTO YIPaXXHEHUS TOBOPUT O JIOBOJIBHO BBICOKOM
ypoBHEe uutatens. Eciv Bbl ¢ HUM HE CIpaBWINCh, UMENTE B BHUIY: NMHUCATh «CBOW» TEKCT
HAMHOTO0 Jierye, 4eM NepeBOIUTh TPYIHBIN Uy>KOM.

§12. PekypCUBHbI€ KOHCTPYKLIUU

[Ton pekypcHBHBIMH KOHCTPYKHMSIMM MbI IOHMMaeM CXEMbl TMOCTpOeHHus ¢pasbl, B
KOTOPBIX B Kau€CTBE MEPEMEHHOU MOSBISAETCA HE CIOBO (TEPMHUH, XapaKTEPUCTHKA, CChUIKA), a
eI mTami. Bot mpuMep, 4acTo BCTPEUarONIMIACS B €CTECTBEHHBIX TEKCTaX:

FROM (ccouika) IT FOLLOWS THAT [mTammn]

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

[Tonesna (4acto ucnonb3yeTcs) U Takasi peKypcUBHasi KOHCTPYKIIMSL:

SINCE [mrramn 1], WE SEE THAT [mramn 2]

Since f is unbounded, we see that the integral | f dx is undefined.

Bapuantamu 3TOi KOHCTPYKIIMH SIBJISFOTCS:

SINCE [mrramn], WE HAVE (bopmyna)

Since f is bounded, we have [ f(x) dx < 00,
bopmyna
SINCE [mrramn], WE OBTAIN (" oopien )

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



OTMeTHUM HECKOJIBKO PacIpOCTpaHEHHBIX HCKaKEHHH ATHX KoHCTpyKuuit. [locne follows He
ClIeZlyeT OIlyCKaTh CIIOBEUKO that; HEe HYXXHO 3TO CJIOBEYKO BCTaBIATH MoOcCie have mepen
dbopmynoit, u BooOlIe we have that 3Byd4dT HEJIOBKO, Jyuilne we see that. Hemomyctuma u
KOHCTPYKLUS Since [ITaMmIl|, then [1ITaMIl|, aHAJIOT PyCCKOM KOHCTPYKIMH MaK Kax [mTamm],
mo [mrrami] °.

3aMeTUM, YTO Ha caMOM Jefie B KOHCTPYKIHMSAX HACTOSIIEro maparpada BMECTO
MEPEMEHHBIX IITAMIIOB MOXHO BCTaBJATh U COCTABHBIE MPEIIOKEHUs. VIMEHHO MOITOMY MBI
Ha3bIBAEM OTH KOHCTPYKLIMM PEKYpPCUBHBIMU. B IpuHIUIIE MOXHO JaXe pPEKypCHUBHbBIE
KOHCTPYKLMU MOJCTABIIATh B KaU€CTBE MEPEMEHHBIX BHYTPHU caMUX ceOs, HO 3TO peAKo ObIBaeT
IIOJIE3HBIM U B LIEJIOM HEXKENATEIBHO.

[IpuBeném eé HECKOIBKO TOCTATOYHO CIIOKHBIX, HO BIIOJIHE TPUEMIIEMbBIX ITPUMEPOB.

FOR ALL (monsitusiy SUCH THAT [mrram],
WE HAVE (bopmyna)

For all functions f of class C* such that the inequality || f|| < C is satisfied, where the constant
C is independent of t, we have [, f dx < .

FOR ANY (monsitue) SUCH THAT [mTamm 1],
IT FOLLOWS THAT [mrtam 2]

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

B nocneanem npumepe Mbl KOMOMHUPYEM JIBE U3 MPEABLAYIINX KOHCTPYKIUH.

Since [ [ is unbounded] we see that [ for any {constant C) such that [1/C < €] it follows that
[(the integral [ Cf dx < o) is {divergent)]].

§13. BBoaHble BblpaxeHus

BBoaHble BBIpaXKEHHS B MaTEMaTHYECKUX TEKCTaX — O3TO CTaHAAPTHBIE CJIOBA WJIH
CIIOBOCOYETAHMsI, TOSBISIONIMECS] B Hadane ¢pa3bl U BBIMOIHAIOIIUE ONpeAenEHHbIC
ceMaHTU4YeCKHe (YHKIMM, HO HE BJIMSIONIME Ha MAJbHEWININNA CHUHTAKCHUC TpeioxkeHus. B
OTIIMYME OT IITAMIOB, OHU HE SIBJISIOTCS CHUHTAKCHUYECKU 3aMKHYTBIMH U TIOITOMY TpeOyIoT
npoAobKkeHus. i LToCcTpalii pacCMOTPHUM CIIEAYIOUIUI TEKCT:

Suppose f(a) and f(b) have opposite signs. Then, since f is continuous, it follows that
there exists a point c€la, b] such that f(c) = 0. Without loss of generality, we can assume that

f(a)<0and f(b)>0.

371ech Mbl BBIICIHIIN KUPHBIM MIPUGTOM TPU BBOAHBIX BhIpakeHHs. X GyHKINU MOHSITHBI
— OHM MOTYT ONPEACATh KOHTEKCT CIeAyIommei 3a HUMH (ppa3bl, CBA3BIBATH €€ C MpeAbLAyIICH,
HECTH ONpPENENIEHHYIO CMBICIOBYIO Harpy3Ky. YacTo BBOJHBIEC BBIpaXXEHHs YIOTPEONSIOTCS Kak
KOMMEHTapUi K MOCIEIYIOIIEMY TEKCTY, MOTYT OXKHUBJISTh M YKpAIIaTh €ro, He TpeOysl IpU 3TOM



YCTAaHOBJICHUS] BHYTPEHHUX TIpPaMMAaTUYECKUX CBs3el (CMHTAKCMYECKMX W3MEHEHUH) B
MOCIIEAYIOLIEM TEKCTE.

BBonHbBIE BBIpaKEHHS TOSBISIOTCS OUYeHb 4yacTo (B Havane ab3ama — TIMOYTH BCET/a);
THUIINYHAaA q)pasa MATEMATHUYCCKOI'O TCKCTAa UMCCT BUL

(BBOJIHOE BBIpaXXCHHE) — [IITaMI |

(BBOJIHOE BBIpaskeHHE) — [mTamil 1]
— (paznenurens)y — [mramii 2]

A BOT mpuMep ¢ TpeMsl ITaMIIaMHU:

(Now we can suppose that) [there exists a free group F| (such that) [G is isomorphic to F®K]
(, where) [K is finite].

Mpe1 ipuBeéM 3/1€Ch CTUCOK HanOO0JIee XOAOBBIX BBOJIHBIX BBIPAKEHUN, CTPYTIITUPOBAHHBIN
no Ommzoctu cmbicia. bonee momHbl cnucok mpuBoauTcs B [Ipunoxenun II. Ham crmcox
BO3TJIABJISIOT JIBa HamOoJiee ynoTpeOUTEIbHBIX OAHOCIOBHBIX BBOJHBIX BBIPAKCHHUS SUppoOse 1
then.

O HuX Xo04eTcs cKa3aTh 0c000. Suppose (= MyCTb) — YHHBEPCAIBHOE CJIOBO, HApsaAy CO
cioBoM let (cm. § 18), oOTKpbIBaroliee MOYTH BCE MATEMAaTHYECKUE PACCYKICHUS WIN
«monpaccyxaeHus». Then (=Torma) — YHHBEPCAIBHOE CIIOBO, OTKPBIBAIOIIEE ITOYTH BCE
dpas3el, MPOJOIDKAIOIINE YK€ HayaToe paccykaeHue. Sl OYeHb COBETYIO MOJIh30BATHCS
KOHCTPYKLHUEH

SUPPOSE [mrramn 1]; THEN [mrramm 2]

KaK MOXKHO 4ae, nu30erasi co0Jia3Ha 3arHaTh MPUCYTCTBYIONIYO 3/1€Ch UMILTAKANNIO ([1Tamir 1]
= [mramn 2]) B enuHyto ¢pazy 6e3 Touku ¢ 3amnaroil. OcoOeHHO 3TO MOJIE3HO, KOTr/Aa Mepen
BaMU Y€ HAMUCAHHBIA IMO-PYCCKU TEKCT, COCTOSAIIUN W3 TPOMO3IKHX (pas, coaepiKammx
UMIUIMKAIMK SIBHO WJIM HESIBHO (B BHJE CJEIOBAaHUS WM IOCIEIOBAaHMS); KaK Bac y4WIH B
IIKOJIE, TPOMO3JIKYI0 (Ppa3y BbI JIOTHUECKH pa30MBaeTe Ha YCIOBHE («4TO JaHO») [mTami 1] u
3aKmrodeHue («4ro TpeOyercs Mokas3aThy») [mTamIil 2] W HUCHOJIB3yeTe suppose ..., then
KOHCTPYKIIMIO. ITO OYE€Hb MPOCTO, CHUMAET HEOOXOAMMOCTh MAHEBPUPOBATH C MPUIATOYHBIMU
MPEUIOKEHUSIMH, XUTPBIMH BPEMEHAMHU TJIArOJIOB M MPOYEH TpaMMAaTHKOW W TPHBOIUT K
MPO3PAYHOMY TEKCTY.

A BOT M CIIUCOK OCHOBHBIX BBOIHBIX BbIpakeHUI. bornee MomHBIA CIHCOK MPUBOAUTCS B
[Tpunoxenun II.

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 above,

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. flonown otrnaronbHble CywleCcTBUTENbHbIE!

Bpimie Mbl y’)ke€ TOBOPWIM O TOM, YTO AHTJIMMCKHAM SI3bIK OYEHb IUIOXO MEPEHOCUT
XapaKTepHbIe I PYCCKOTO $S3bIKa HArpOMOXACHHS OTTJIAroJIbHBIX CYIIECTBUTENBHBIX (B
Pa3HBIX MaeKax), OTMEUYaAIH, YTO KOHCTPYKIIHUS

nmoaJjexkaiee — CKayemMoe — npsiMoe 10noJTHeHue

3HAYUTCIIBHO J'IquHe 3By‘~II/IT HO-aHFJ’II/II\/JICKI/I, YyeM TC HUJIN UHBIC ((FpaMMaTI/I‘-IeCKI/I HpaBI/IJ'H)HBIC))
KaJIBKH C PycCKoro. B arom maparpade MbI MOKakeM, Kak MEpECcKa3biBaTh MO-aHTIMHACKH Te
CJIOKHBIC ITACCHUBHBIC KOHCTPYKHI/II/I, KOTOpI)Ie BaM IIOACKA3bIBACT Balllc pYCCKOﬂ:‘IBILIHOG
co3HaHue °.

Mer He OyzeMm, OTHAKO, CTPOMTH TEOPHIO IO TOBOAY ITOH JEATEIBHOCTH, & OrPaHUIAMCS
CIIMCKOM TPUMEPOB, COCTOSIIMX M3 NPEAJIOKECHUI PYCCKOrO s3bIKa C UX IIePECcKa3oM Ha
QHTJIMHCKWH, B HAJGK/IE HA TO, YTO YUTATENIb CAMOCTOSITEIbHO HAYYUTCSl OCYILECTBIISTh TAKOH
nepeckas Mo TUM 00pa3IiaM.

1. IlemecooOpa3HOCTh CO3MaHMs TaKOM TeOpUr TeM Oosiee AOKHA ObITh MOMAYEPKHYTA, YTO
NPEIIECTBYIONINE padOThl  XapaKTEPHU3YIOTCS T'POMO3JIKOCTBIO KOHCTPYHPOBAHHS
COOTBETCTBYIOIINX aITUTUBHBIX PE30JIbBEHT.
This theory will be useful, since previous work involves constructing very complicated
additive resolvents.

2. llenp HacTOslIed CTaThM COCTOUT B HAXOXKICHUM IyTEW pPELIEHUS HEKOTOPBIX 3ajad
APXUTEKTYPhl U aHAIHM3a MapauIeTbHBIX MPOrPaMM JJIsi MYJIBTUIIPOILIECCOPHBIX CHUCTEM.
In this paper we consider certain problems related to the architecture and analysis of
parallel programs for multiprocessor systems.

3. Hammume w™anoro mapaMeTpa B 3aJadax ONTUMH3AIMH PETYISAPHBIX CTPYKTYP,
MOSIBJISTFOIIUXCS. HA TIOBEPXHOCTH CTOXACTU3MPOBAHHBIX (DEPPOMATHUTHBIX CPEI, JAeNacT
[[eJIeCOO0pa3HbIM  NMPUMEHEHHE METOJAOB  PaOOTHI [2] uisi TOMCKAa  pPEIICHUN
CTallMOHAPHBIX YpaBHEHUU THIA I'un3bypra—Jlangay.
Optimization problems for regular structures appearing on the surface of stochastic
ferromagnetic media involve a small parameter, therefore, the methods from [2] for
solving stationary equations of Ginzburg—Landau type should be used here.

Yurarento A0JKHA OBITh SICHA CTPATETHUsI TAKOTO IepecKasa:
¢ 3AMCHSTH OTTJIArOJIbHBIC CYIICCTBUTCIILHBIC AKTUBHBIMU I'JIarOJIaMU;

e He 00AThCS paS6I/IBaTB OAHO JJIMHHOC IMPEATIOKECHUC HAa HCCKOJIBKO KOPOTKHUX



e OecromnaIHo UCKOPEHSATH HEMH(POPMATHUBHBIC CJIOBA-3aIOJIHUTEIH, BpOJIC
«11e71eCO00Pa3HOCTh HAXOXKICHUS MyTEH pelIeH s 3a/1aY ...».

Ho nmydmme Bcero: He mepeckas3piBaiiTe OJOOHBIX TEKCTOB, CHaYalla MIOWMUTE, YTO UMEHHO
Bbl XOTHUTE CKa3aTh, CKXUTE 3TO MPOCTO M SCHO (Ipo ceOs TMO-pycCKH), a TMOTOM YKe
nepeckakute (emi€ mpoie u CHee) Mo-aHTITUHCKH.

3aMeTUM, YTO HarpoMOXKJIEHUE OTIJIaroJIbHbIX CYILIECTBUTENBHBIX, KaK IpaBuUiIo,
€CTECTBEHHO BO3HMKAET TOJILKO B KOMMEHTApHIX K TEOPHH, & HE B CAMOU T€OpUH, T.€. B IIEPBYIO
odepeas BO BBOAHBIX a03alax K CTaThiM. ABTOp HE Oepé€rcs ObICTPO HAyYHUTh HE 3HAIOLIETO
AHTTUICKOTO A3bIKa MaTeMaTHKa MUCATh U3bICKAHHBIE BBEJICHUS K CBOUM cTaThsiM. [loaTomy —
yBbl! — 8 Bac BBIXOJ OJAMH: MHCAaTh MAaKCUMaJIbHO YHpOIIEHHBIE BBeAeHMs. Kpome
OOLIETEOPETUYECKUX yKa3aHUW dToro maparpada, BaM B OTOM OTHOLICHHMH MOMOTYT
(koHKpeTHBIMH 00opoTamu) §§ 28, 29 u3 cnemyromei riaaBbl.

Yupaxuenne 10. ITepeckaxute ciexyronme Gpasbl M0-aHIIHACKH, IPOMYyCKast OeccoepiKaTenbHbIe CI0Ba U
3aMEHSIsl OTJIArOJIbHBIC CYILECTBUTEIbHbIC AKTUBHBIMH ()OPMaMH [JIaroJioB.

B §5 paccmampusaemcs 603modcnocmy nocmpoenusi Kiaccu@uyupyiowux npocmpancme nocpeocmseom
8bLOCIEHUSI COOMBEMCMBYIOWUX NOOMHOICeCms 6 npocmpancmee B(Z, n).

Heobxooumocmov 68edenus unompayuu 8 muodxcecmee R obycnosnena yenecoobpasHocmvio ymouHeHus
ROMAMUSA PA3SMEPHOCTUL.

Iepeiioém menepw K uznosicenuro ookazamenvcmea Teopemwt 2.1.

OtBer

§15. Qonown it, which, whose u that!

Beime (cM. § 6) MbI Buenu, Kakue cepbE3HbIE OMIMOKU M3-3a MOTEPH YIPaBJICHUS MOTYT
BO3HHUKHYTh IIPU YIIOTPEOJCHUM «CBSI3BIBAIOLIETO CIIOBEUKa» which Kak MepeBoa MECTOMMEHHUN
komopbwlii (komopas, komopwle, Komopoe) U umo. B 3ToM maparpade Mbl IpeiaraeM pa3Hble
peuenTsl A nepeckasa NpeuIoKeHUH, COAEPKAIMX 3TH MECTOMMEHHS.

OCHOBHOHM TPHUHIIMI MPEETHLHO MPOCT: TOJIB30BAThCs CIOBEUKaMu which, it, whose u that
npocto He cienyer. «Ho kak Torma ObITB?» — CHOPOCUT YuTaTeNb. Kak mepeBecTH, CKaKeM,

bpazy:

Bcakasa epynna G, xomopas codepxcum c80000HOe npsamoe crazaemoe F, snumopgno
omoopadicaemcs Ha YUKIu4eckyro pynny?

A ouens npocto. Hanmpumep,

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

Wnes mepeckasa 31ech (M BO MHOTHX JPYTHX CIIy4asix) COCTOMT B TOM, YTOOBI pa3OUTh
¢pa3dy Ha [Be, 3aMEHUB MECTOMMEHUE Wwhich Ha pa3fenuTenb then, COCAUHSIONIMNA IBE
CHHTAaKCHUYECKHU HE CBS3aHHBIC YaCTU; TPAMMATHUECKYIO POJIb MECTOUMEHHS UTPAET CaM CUMBOJI
G BO BTOpPOI1 Ppase.



Bort npyroit npumep:

Paccmompum menepsb cuémmnoe noomnoscecmeo A C X, 3amvikanue komopozo cosnaoaem c X.

IIpearaeMslii IepeBOX:

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

Wnu Gosee 1aKOHUYHO:

Now suppose Ac X is countable and A = X.

3aMeTuM, 4TO B 3TOM MPOCTOM CIIy4ae MOYTH MOCIOBHBIN MepeBO]

Consider now a countable subset A X whose closure coincides with X.

BIIOJIHE JIOMYCTHM, HO MBI TpeJiaraéM MpocTO 3a0bITh NPO CIOBO whose Uil u30exaHUs
olMOOK B 00JIee CIOKHBIX CUTYALHSIX.

3a01HO ciietyeT 3a0BITh U PO KOBApHBIE it, which w that.

YnorpebiieHue MECTOMMEHUS if, BIPOYEM, YaCTO MPUBOIUT K OMHMOKAM Jpyroro poxaa. A
UMEHHO, PYCCKOSI3bIYHbIE aBTOPBI OOBIYHO MCHOJB3YIOT if BMECTO this Kak IOCIOBHBIM MEpeBO
CJIOBEYKA 51m0, HAIIpUMED,

If f has an extremum at c, then f(c)= 0. It is only true for differentiable functions.
The integral 3.1 is calculated by special substitutions. It can be done as follows.

B oboux crmyvasx ciydasx BTopas ¢pasa M0JDKHA HAauMHATBCS co ciioBa This (a He If).
Boo0111e MOKHO 3aTIOMHHUTB, YTO if 0OBIYHO 3aMeNIaeT KOHKPETHBIA 00beKm, B TO BpeMs KakK this
(Kor/1a OHO — MECTOMMEHHE) 3aMEIIAET CCHUTKU M OMMCAHUS MPOIIECCOB WIIM KOHCTPYKIIUH.

Brpouem, BCE 3TO AOBOJIBHO XUTPO, M MPOILIE TPUAEPKUBATHCS MPUHIUIIA, YKA3aHHOTO B
3aroJioBKe TOro naparpada.

Yupaxnenne 11. He nons3yscek coBeukamu which, that u whose, IepecKaXuTe CICAYIONINE TPETOKEHHIS.
Paccmompum nooepynny Hc G , komopas noposcoena snemenmamu hy, hy, ..., hy.

Cpeou noommnozoodpasuii npocmpancmsa CP" xopasmeprnocmu k svibepem maxoe, vl 20Mono2uu cpeowe
DaA3MEPHOCTU UMEIOT MAKCUMATbHYII PaHe.

Ilycmo S — cymma pada, komopas cywecmeyem 6 cuiy aemmsi (2).

OtBer

§16*. A Bcé-Ttaku: korga which, korga that?

Otor maparpad — AN TPOABUHYTOTO UWTATENsl, KOTOPBIM, IOHUMAs OMACHOCTH
UCTIONIb30BaHusl Which W that, XO4eT 3HaTh, KAKMM M3 3TUX CJIOBEYCK HYXKHO TOJIH30BATHCS B TEX
WM UHBIX (Oe30macHbIX) cirydasx. OTBET Ha 3TOT BOMPOC JIETKO (POPMYIUPYETCS TO-aHTJIHIUCKHU:

that introduces a restrictive clause;



which introduces a nonrestrictive clause.

[To-pyccku 3TO MOYKHO TIOSICHHTD TaK: €CIU MPHUAATOYHOE MPEIJIOKEHUE, HAUMHAIOIIEECs C
MECTOUMEHHUS, cyoicaem (OTPAaHHMYUBACT) KJIacC OOBEKTOB, OMHMCAHHBIX TEM CYIIECCTBUTEIBHBIM,
KOTOPOE 3aMeIaeT 3TO MECTOMMEHHUE, TO STUM MECTOMMEHHEM JOJDKHO OBITh that; uHaue (T.e.
KOTJIa MPUIATOYHOE TPEITIOKEHHE TOIBKO MAET OMOIHUTEIBHOE OMMCAHHUE CYIECTBUTEILHOTO,
HE Cy)Kas KJacc ero JACHOTaToB) ymoTpebisercs which; Bo BTopoMm ciy4yae (B OTIWYHE OT
NIEPBOT0) TMPUAATOYHOE MPEIJIOKCHUE OTHENIeTCs 3anaThiMu. [Ipenbiayiee oObsICHEHUE B
JIM JIETKO TIOHSTh, TIOATOMY MBI ITPUBEIEM HECKOJILKO IIPUMEPOB:

Decimal fractions that are periodic correspond to rational numbers.

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 Z, that satisfies 1 <p<4 is a field.

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

Hocurenu anrnmiickoro si3plka MHOTAa (B HapyLIEHWE ONMKMCAHHOTO BHIIIE IPAaBUJIA) MUIIYT
which BMecTO that, OJHAKO aBTOMAaTHYECKH CTaBAT TPABWIBHO (KJIIOYEBBIC!) 3amsThie,
BBIJIENIAIONINE nonrestrictive clauses. PycCKOS3BIYHOMY € aBTOpY NPUAETCS CIHEIHAIbHO 00
9TOM JIyMarth.

§17. MNaTb cnoco6oB 60pbLOLI ¢ Npeanorom of

[Ipy MOCIIOBHOM IEpeBO/Ie PYCCKUX MATEMaTHYECKHX TEKCTOB YacTO BO3ZHHKACT IICTIOYKA
COFO30B 0of, KpaitHe He01aro3ByJHas Ha aHTJIUHCKOM si3bike. Hampumep, dpazy

G ecmb epynna npeobpaszosanuti npocmpancmea Opewie QyHKYuUll 0epanudeHHol apuayuu.

Bbl, HABCPHOC, 3aXOTUTC NICPEBECTU TAK:

G is the group of transformations of the space of Fréchet of functions of bounded variation.,

YTO, KOHEYHO, Hejomyctumo (msath of moxapsal!). Kak usberats Takux kasycoB? B stom
naparpadge Mbl IIpeJyiaraeM it 3TOro MATh Pa3HbIX NPUEMOB.

o [lepBblii coco6: mepecTaHOBKA. BOIBIIMHCTBO aHIVIMHCKUX CYIIECTBUTENBHBIX (Jaxe
uMeHa COOCTBEHHbBIE) MPEBpALIAOTCS B IMpHJIAaraTelibHble, €ClIM MX MOCTaBUTh Mepel APYTruM
CYHMICCTBUTCIIbHBIM. B namem OpuUMEPEC 3TO CCTCCTBCHHO CACIIATH CO CJIOBOCOYUYCTAHUAMU Zroup
of transformations n space of Frechet] Torna nomnyuutcs 6onee mpuemiemas gpasa:

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

e Bropoii cnocod: riaroJisl u ing-opoe okoHYaHue. OTriarojibHble CyIIECTBUTEIbHbIE B
IEMOYKax ¢ 0f MOXXHO 3aMEHSTh Ha IJ1arojibl B MHQUHUTHBE WK B ing-0BOM (hopme, yOuBas Tem
cambIM omH of. Hampumep, npemioxenue

Bocnonvsyemcs (1.2) onsa nocmpoenus epynnvl npeobpaszosanuti npocmpancmea X.

MOKHO IICPCBCCTU TaAK:

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



HJIN TaK:

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

e Tperuii cnoco6: 3amena of Ha for. OueHb 4acTo OAMH M3 Of B «IEMOYKE» MOMKHO
3aMCHUTH Ha fOV. (KaK MMpaBUJIO0, 3TO MOKHO CACJIaTh B TCX ClIy4dasdaX, KOorga mno-pycCkKku B 3TOM
MeCTe MOYKHO TIOCTaBHUTh CIOBEUYKO 0.4.) [IpumMep: Hauano npeioskeHus

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

MOYKHO BBIPa3UTh Jy4Ille, IPUMEHUB Cpa3y MEPBBIH U TPETUI CIIOCOOBI:

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

e YerBépThlii cnocod: wucnojn3oBanue reHutuBa ('s). Korma coro3 of o3Haudaer
NPUHAUICKHOCTb, TO €ro MOXXHO YCTPaHUTh: JUI 3TOTO HYKHO MEpPECTaBUTh MeECTaMH
pa3feneHHble UM CIIOBa M J00aBHTH 'S K CIIOBY, ITOCTaBICHHOMY TepBbIM. Hampumep, BMecTo
theorem of Cauchy nanucatb Cauchy's theorem, BMecTo roots of the equation — the equation's
roots.

o IIsaThlii cmoco6: mepecTpoiika ¢pa3bl. MHOrMa 11e1ecoo0pa3Ho PENIUTEILHO H3MEHHUTH
¢pa3y, Hampumep, 3aMEHHUB OJIHO W3 CYIIECTBUTENIbHBIX AKTUBHBIM TIJIaroJIOM WM pa30ouB
npeUIo’KeHre Ha J1Ba. Tak, py MOCIOBHOM TepeBoie (ppa3bl

Boiuucium siinepogy Xapakmepucmuky MHOMCECMEa Hylel K8AOpamuidHo2o OmoopaiceHus
npocmpancmea @yuxyuti kiacca C”.

MOJTYIUTCS TIenoyKa 13 mecTH (1) of, 0THaKO CIEAYIOIIHNN Mmepeckas:

Suppose F is the space of C” functions and Z is the zero set of the quadratic map q: FF — R; let
us compute the Euler characteristic of Z.

YCTpaHsET IEeNbIX TPU of U He TOIBKO MPOIIE IS MOHUMAaHHS, YeM TOCIOBHBIN MepeBo, HO U
YeM PYyCCKUH OpUTHHAI.

Ynpaxnenue 12. 13 mocnoBHOro mMepeBoja KaXIOW W3 CIEAyOINX (pa3 ycTpaHHTE HECKOIBKO of;
MOCTAPaNUTECh MCIIOIB30BATh BCE MAThH CIIOCOOOB, YKA3aHHBIX BBIIIIE.

Iocmpoenue uHbEKMUBHBIX PE30IbEEHMN 2POMEHOUKOBCKO20 MUNA IMUX MOUHBIX NOCIe008AmMeNbHOCHIel
nposooumcs 8 §6.

Ypasnenue emopozo nopsioka muna Mownsca—Amnepa donyckaem pewenue 8 K8AOPAMypax.
Cynepmnozcoobpasue I paccmana 0600wénnbix penepog obosnauaemcs wepes G.
Onpedenenue 00nyCmMuMuIx K1Acco8 KOMNIEKCO8 abeesbix 2pYnn KOHeUHO20 panea AHAN02UYHO.

Memoo opoum A. A. Kupunnoea MosiCHO UCHOIb308amb OJisi KIACCUGUKAYUYU NPeOCMAasieHUll aieebp GyHKyuil
02pPaHUYeHHOU sapuayull.

OTtBeT

§18*. Nmaronbl U BpeMeHa rnarosioB



VY uywraTtens, HW3y4aBIIETO AaHTJIMACKUN S3bIK, HABEPHSIKAa OCTAJIUCh CMYyTHBIE, HO
MYUYHUTEIbHBIE BOCTIOMUHAHUS O TPAMMATHKE CIIPSKEHHSI TJIaroJioB, O CJIOKHBIX BpeMeHaX BpoJie
Past Perfect Continuous, cTonb OIM3KHUX CepALlaM BY30BCKHX IPENOAABATEIbHUL] aHTJIIMICKOTO
sa3pika, K cuacThio, 3Ta OrpomHas W clokHas WHGOpMallMs COBEPIICHHO HE HYXKHA IJif
HaIMCaHUs MAaTEMAaTUYECKUX TEKCTOB: B HMX IMOYTH BCETJa MCIOJIb3YETCS OJHO €IWHCTBEHHOE
BpeMs — HACTOSIIEE.

B sTOM maparpade Mbl1 00Cy’KaaeM UCKIIIOUEHHS U3 3TOTO OOLLIEro MpaBuia.

[Ipexe Bcero, 3T0 4aCTO MCIONIb3yeMasi KOHCTPYKIs let ... be ..., B KOTOpOi MHPUHUTHB
be HMKaK HeNb3sl 3aMEHUTh Ha aKTUBHYIO (OpMY Ii1aroja. DTOT LITaMIl OOBIYHO MOSBISETCH,
KOTJla BBOJATCS 000O3Ha4YCHWs (B Hadaje W3JIOKEHUS TECOPUU WIIHM JIOKA3aTeIbCTBA), M O HEM
CKa3aHO OTIENbHO B § 22. 31ech MBI MOJYEPKUBAEM TOJBKO TO, UTO /et HE COBMECTUM C IS WU
JTFOOBIM PYTUM TJIarojioM B HACTOSIIIIEM BPEMEHH.

[anee, BO BBENECHMSX K CTAaTbsIM M KOMMEHTApHsIX HMHOTJA HCIIOJIB3YETCS IpOIIeaIee
BpeMs. BOT TunuyHelie puMepsl:

In [2], G. Margulis proved that ...
It was shown in [AV] that ...
In the paper [3], appropriate bifurcation diagrams were constructed ...

[Ipu kemaHUM MOXKHO TOJB30BATHCS MOJOOHBIMU KOHCTPYKIHMSIMH, HO B HHUX HET
HEOOXOIMMOCTH: 3aMEHbI proved — proves, was — is, were — are TIPEBpaIAlOT MPOLIEIIee
BpeMsl B HACTOsIIEe B 3TUX MPUMEpax, IPU TOM TEKCT 3BYUHUT BIOJIHE HOPMaJIbHO. B mogo0HbIX
CUTYaIUsX HACTOAIIEE BPEMs BCETIa TOIUTCSI.

OOOHTHCH HACTOALIMM BpPEMEHEM TPYJHEE B TeX CIyyasX, KOrjaa aBTop MaéT oOeliaHue o
Oymy1iem, Harpumep,

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

XOTS B MOCJENHUX JABYX IPHUMEpax MOXHO FOBOPUTH M B HACTOAIIEM BpeMeHH (3aMeHMB shall
prove Ha prove, will be na is).

OOpatuM e1é BHUMaHUE Ha MOJIE3HY0 KOHCTPYKIIUIO

LET US SHOW THAT

UCIIONIb30BaHUE KOTOPOi BMecTO we shall show that He TONTBKO SKOHOMHT JBa MEYATHBIX 3HAKA,
HO (10 MOEMY MHEHHIO) W 3BYYHT JIydllle, a K TOMY K€ YCTpaHseT M0 CYIIECTBY HE HYKHOE
3/1ech Oyaylee Bpemsi.

Hakonen, oTMETHM, 4TO €CTECTBEHHOE XEJIAHHE HCIOJIb30BATh YCIOBHOE HAKJIOHEHHE B
¢dpazax Bpoze

If we could prove that ... it would then be possible to ...
Were the function ¢ continuous, we could ...

B OOJIBIIIMHCTBE CITy4aeB MOXKHO TOAaBHTh Oe3 yiiepOa Juist cMbIciia (Harmpumep, nepByto Gpasy
MOXXHO HauaTh Tak: If we prove that ... then it is possible to ...)



Cpeau HamMX IITAaMIOB JIMIIbL JIBa WIM TPU COJEPKAT IJ1aroJibl B MPOIIEIIIEM BpEMEHU
(HampuMmep, psi LITaMIIOB B § 28).

§19*. O poknapax u nekumax

Tema sToro naparpacga BBIXOAMT, CTPOTO FOBOPS, 32 PAMKH IpelaraéMoil KHUTH, HO aBTOP
HE CMOT YJIepKaTbCsl OT HEOOJIBIIOTO KOMMEHTAPHSL.

HaunbGonee nomynspHas cTparerusi NMOATOTOBKM K BBICTYIUIEHUIO Ha MEXAYHapOIHOU
KOH(EPECHIIMU WM IIKOJIE COCTOMT B TOM, YTOOBI HAITUCATh PYCCKUI TEKCT CTAThbH, NEPEBECTH
€ro Ha «aHIVIMWCKUN», BBIyYUTb IIEPEBOJ HAW3yCTb, IIOTPEHUPOBATHCS HA [JPY3bAX H
POJICTBEHHHKAX M OOWKO OTTapaTOPUTh CBOH JoKiaa. Pe3yibrar ofHO3HAuYeH: IOCIE HEePBBIX
JIBYX MHHYT BC€ TEepPeCTaloT ciymarb: «Another Russian — can't understand anythingy.

OpHako MaTeMaTHK, OBJIAJIEBIIMM MaTepUalIOM 3TOM KHUIM, CMOYKET YCIIEIIHO BBICTYIIUTh
MO-aHTJIMHACKU (JTaXKe €CIIM MECTaMH €ro NMPOM3HOIICHNE BBI3OBET YIIBIOKHA Y aHTII0-CAKCOHCKUX
ciymaTenei), ecnu OyIeT cie10BaTh NPUBEAEHHBIM 3/I€Ch COBETaM.

He nummre TeKCT BBICTYTUICHUS.

[Tonmp3yiiTecs HEOONBIIUM HAOOPOM TEX TPOCTEHIINX MaTeMaTHYECKUX OOOpPOTOB

(ITaMnoB), B KOTOPBIX BbI COBEPUICHHO YBEPEHBI.

3. Tpenupyiitech (MOXHO TIpo ce0s, B TpaMBae) U3jlaraTb MaTeMaTHUYECKUE TEOPUHU 10 TEME
JOKJIa[ia C TIOMOIIBIO ATUX IITAMIIOB.

4. IMumwure Oonbiie, roBopure MeHble! Ilonp3yiiTech 0€3 moscHEHUI OOLIEIPUHATHIMU
MEXIyHApOJAHBIMU MaTeMaTUYECKUMU cokpatieHussmu (tuna R”, =, Th., V, C¥).

5. Hu B koeMm ciydae He uuTaiiTe GOpMyIibl, IPOCTO HAUIIUTE UX. Bripouem u mucath Ux
HE HaJ0, €CJIM BBl 3apaHee 3aroTOBUTE MPO3paAUKu (fransparencies) s quanpoexTopa (s
0YeHb ITO PEKOMEH/IYIO aHATUTUKAM, PA0OTAIOIINM C TPOMO3IKHMHU hopMyIaMu 7).

6. He roBopute JUIMHHBIX, HEHYKHBIX TIynocTei (BmecTo In order to prove this theorem,
we shall need the next lemma, nanummure L1 u ckaxkure Lemma).

7. He TOTOBBTE 00CTOSITENBHBIX, rITyOOKHX, OCTPOYMHBIX, S3BUTEIIbHBIX,
051aro1apCTBEHHBIX, JIUTEPATYPHBIX, HPOHUUECKUX BCTYIUICHUN K JICKIUSAM U JIOKJIaIaM.
Makcumym omna-aBe ¢pasel. Hanmpumep: [ will talk about generalized KAM theory
(mummre ab6peBuatypy KAM). This is new unpublished joint work with Shubin (mummre
M. I. Shubin). Janbimie: Main theorem. Let ... u T.1.

8. He Ooiitecs BompocoB. Ha HUX He 00s13aTeNIbHO OTBEUaTh B Te€UEHHUE JOKIaaa (0COOEHHO
KOT/Ia BBl HE MTOHSIIN BOIIPOCA), MOXKHO OTPAaHUYUTHCS «YHUBEPCAIBHBIM OTBETOMY BPOJIE
Never mind wnu, ny4iue, Let's discuss this later, a mocie nokiana MoJAONTH K 3aaBIIEMY
BOIPOC U YECTHO cKazath: I didn't really understand your question.

9. He nageiitech, 4TOo Bce BCE MOWMYT (CKONBKO W3 MPOCIYIIAHHBIX BaMH MO-PYCCKH
JIOKJIQJIOB BBl HAa CaMOM Jielieé TOHSIM?), HO TIIOCTapaiTech, 4YTOOBI OCHOBHEIC
(dbopMyIHUPOBKHU OBLIM CKa3aHbl MEUIEHHO, MPOCTO, XOPOIIOo 3aUKCUPOBAHBI HA JTOCKE.
JlokaszarenbcTBa HE TOJBKO MOTYT, HO W HAaBEPHOE MOJDKHBI OCTaThCS HETIOHSATHBIMH
(uHaue yBaXkaTh HEe OyIyT), AOCTATOYHO, YTOOBI YETKO MPO3BYYAIIN KIIOYEBBIE CIOBA.

10. [ummTe Ha TOCKEe BCE YHOMSHYTHIE BaMH (haMminy (MHAYe MPH BalleM NMPOW3HOIICHU!
HE TIOUMYT, O KOM PEYb).

11. Ans oXuBIEHUS JOKJIana MpUayMaiTe cebe HECKOJIBKO MPOCTHIX, HO HETPHUBHUAIBHBIX

MPHUCKAa30K, B KOTOPBIX MPOSBISETCS Ballla MHAUBHUIyalbHOCTh. Hanpumep, The proof is

very very very trivial, Actually ..., In this situation ..., Optimistic conjecture ..., Well of

course ..., This guy here ..., That complicated thing ... [IpocnyiaB HECKOIBKO TOKIaI0B

N —



CBOMX KOJUIET, METOJOM HW30MpaTeNbHOrO IUIardaTa Bbl MOJKETE IOTOJIHUTH CBOM
pernepTyap ClIOBeUeK U MPHCKA30K.

12. Eciin 3T0 OTBEYaeT BameMy TEMIIEPAMEHTY, HEKOTOPYIO J100aBOYHYIO WH(POPMAIHIO U
SMOLIMU MOXKHO TOBECTH JI0 CITyIIaTesIel )KeCTUKYISIMEN MM MUMUKOIA.

13. Ecim Be1 He . M. T'enban, He paccka3pIBaliTe aHEKJOTOB.

14. B xoHue nokinana He OnarogapuTe ciyliaTtened 3a BHUMaHue. CKaXHUTE YTO-TO BpOJIE
Well, that's all unv pa3BenuTe pykaMu u ckaxxute My time is up, so I'm finished.

§20. HanyTtcTBMKe

Ecnu BBl HE TOJNBKO MPOJIMCTANIM, HO U NMPOpPadOTaNy MEpBbIE ABE IJIABbl ITONW KHHUIH, BbI
MOJKET€ HayaTh IIUCATh CBOIO CTAThIO NO-aHIuicku. KoHeuHo, mydnie cHavana enié npoYuTarh
U TOCJIEIHIO, TPEThIO IJIaBy KHUTH, a 3aT€M B3SThCs 3a mepo. OJHAKO MOXHO OcBauBaTh U
UCIIOJIB30BaTh MaTepual TPEThEH IUIaBbl [0 MEPE TOTO, KAK BbI IUILETE CBOU IIEPBBIH OIIyC.

Hcxons w3 Takoil CTpaTerMu W HaIlMCaHa TPEThbsd IaBa — €€ maparpadsl BBIIOIHSIOT
omnpenenéHHble (QyHKIMKM (yKa3aHHbIE B MX HA3BaHWUHM), K HUM MOXHO oOpamarbcs 1Mo Mepe
HanoOHoctu. Hampumep, ecnu Bbl coOupaerech B CBOEH cTaThe JaTh ONpEAeNCHHE —
obparutech Kk § 21 («Kak nmatp ompexneneHue»), eciu NPH J0KA3aTEIbCTBE BbI OMMCHIBACTE
BbIUUCIIeHUsI — cMoTpute § 24 («Kak KOMMEHTHPOBATh BEIYUCICHUS») U T.11.

B nactosimem maparpade Mbl XOTUM TOABECTH HTOT U TEPEUHUCIUTH OOIIHME MPUHIIUIIHI,
n3Jo0xkeHHble B rnasax [ u 1I:

e TOCJIOBHBIH NepeBo] NPUBOAUT K HEUMTAEMOMY TEKCTY M K CMBICJIOBBIM OLIMOKaM;

e IPAMMATHKOIi MBI He NOJIb3yeMCsl;

e HY/KeH He IepeBOJ, a IepecKa3, OCHOBAHHbI HAa CTaHAAPTHBIX 000poTax
(MaTeMaTHYeCKHX IITAMIIAX);

e M3 NPOCTHIX CHHTAKCHYECKH 3aMKHYTHIX KYCKOB (IITAMIIOB) MOKHO CO31aBaTh
0oJiee ci0kHbIe (pa3bl, OTKPHIBAs UX CTAHIAPTHHIMU BBOAHBIMHM BbIPA:KEHUSIMU U
paccTaBiss MeXAy WTaMIaMH NOAXOAsIMe PpasjenuTeau (He Tpeldyomme
HUKAKHX TPAMMATH4YEeCKHUX COIJIACOBAHMII MeKAYy Pa3HbIMH KYCKaAMM);

e CTpPyKTYpa ¢pa3 ocraércsi JMHeHHOH, 0e3 NPUAATOYHBIX MNpeNIOKeHuH, 0e3
MeCTOMMEeHMH, 0e3 MACCMBHBIX KOHCTPYKUHMH C HATPOMOKIAEHHEM OTIJIAroJbHbIX
CYHIeCTBHTE/IbHBIX, 0€3 I1aroJioB B CJ105KHBIX BpeMeHaXx;

e €CJIM Bbl CAMM 3HaeTe, YTO Bbl XOTHTE MAaTeMATHYEeCKH CKa3aTb, TO MO-AHIJINHCKHU
3TO MOKHO CKa3aTh O0YeHb MPOCTO M NMPO3PavHO, NOJB3YSICh HEOOIbIINM HA00pPOM
000pOTOB (IUTAMIIOB), 0CBOCHHBIX NPH PadoTe € ITON KHUTOA.

Ilocnennee HamyTcTBHE miepes paboToil: Oyayud MpodecCHOHATBHBIM MaTeMaTHKOM-
uccienoBaTeNeM, Bbl — 00Ja1aTe’ab BBICOKOTPEHHPOBAHHOTO MO3Ta, M €CIM BBl 3TOT MO3T
Oyzere UCIOIB30BATh MPH CO3/IaHUM AHTIIMICKOTO TEKCTa C TEM e TBOPUECKUM IMEAAHTU3MOM,
9TO MPU MaTEMaTUIECKON padoTe, ycrex oOecredeH.

nasa lll. KOHKPETHbLIE OBOPOTbI



B sroii rnmaBe, kak sABCTByeT M3 €€ Ha3BaHMs, cOOpaHbl HEOOXOAMMBIE IJIsi HANMCAHUS
MaTEeMaTHYeCKON CTaTbu OOOPOTHI, BMECTE C COOTBETCTBYIOIIMMU TMOsSCHEHUsAMU. OOOpOTHI
CTPYIIITUPOBAHBI 110 TEMAaTHYECKOMY NPU3HAKY M JIETKO HAXOJATCS 10 HAa3BaHHUAM maparpagos.
OpnHako 3Ta ri1aBa — HE TOJBKO CIIPABOYHOTO XapakTepa; B HEil, KpoMe NMPUMEPOB, MEPEBOIOB
Ha p}’CCKI/Iﬁ n HO?[CHCHI/II\/'I, COACPIKATCA YKa3zaHHAd O CTPATCru HallMCaHud CTaTb, B YaCTHOCTH,
OTHOCHTEJILHO BBIOOpA TOTO WJIM MHOTO IITamiia. bojee KOMITaKTHBIM CHHCOK BCEX INTaMIIOB
(6e3 mosicHeHM# M yKka3zaHuid) coaepxutcs B [Ipunoxxenun 1.

§21. Kak patb onpegeneHue

Msbr yxe ormedasin (cM. § 1), 4TO TMOCTOBHBIM TEpPEBOJ Ha AaHTIMUACKUN Hambosee
yHOOTpeOUTENbHON PYCCKON KOHCTPYKUHUU Uit (POPMYITUPOBKH OIpeeieHH («Ha30BEM Tak-TO
TO-TO») HUKY/1a HE TOJAUTCA.

[Ipocreiimmii (M o4eHb ymOTpeOUTENBHBIN) cIOCO0 AaTh OMpEeICHUe MO-aHTIUHCKA —
3TO KOHCTPYKLIHH C TJIarojoM is; 3TH KOHCTPYKLMHM HCIIOJIBb3YIOTCA KaK Ui ONpPEAEIICHHS
xapaxkmepucmux (IpUIATaTeIBHBIX, CM. § 7), TaK U IJIA ONPEICICHUS 00beKmos W HOHAMUL
(cymiecTBUTENBHBIX, cM. § 9). [IpuBenéM HECKONBKO MPUMEPOB:

A group G is abelian if gxh=h+*g forall g, h € G.

A relation > is a partial order on S if > is reflexive and transitive.
A reflexive and transitive relation is a partial order.

The set of all limit points of A T is the closure of A.

The closure A of a subset A T is the set of all limit points of 4.

A S

OOpatuTe BHUMaHHE Ha TO, YTO OINPEIENIAEMOE CIIOBO BBIJCIIEHO; sI HACTOSTEIHLHO
PEKOMEHIYIO BCET/IA 8blOelsimb KVPCUBOM CIIOBA, BBOAUMBIE TIPU ONpPEACTICHUAX, 0OCOOCHHO MPH
OTpe/ieIeHnU TEPMUHOB (MHAUY€ MOXKET OKa3aThbCsl HESICHBIM, KaKOH TEPMUH BBOJIUTCS: TOT, YTO
nepea is Wi TOT, 4To mocie). Ecnum Bbl XOTUTE MpUAaTh ONPEAEICHHUIO JOMOJHUTEIbHYIO
TOPKECTBEHHOCTh, NEPE]l HUM MOXHO IMOCTaBUTH cI0BO Definition (1 naxe cHaOIUTh HOMEPOM,
€CJIM BBl YacTO JAETe TOPKECTBEHHBIE orpezeseHusi). Eciu ke Bbl XOTUTE HAMEKHYTh Ha Ballly
NPUYACTHOCTh K JaBa€MOMY OINpEAENICHUIO, Mepe] IITaMIIOM-ONpeAesIEHUEM C TIJIarojioM Is
MO>KHO MOCTaBUTh BBOJIHOE BHIPAKECHUE

WE SHALL SAY THAT ... | nwmu | WE SAY THAT ...

WY B BUJE OTACIHLHOM (I)paSBI MMOCTAaBUTB NIEPEA OIMMPEACIICHUCM OJHY U3 CICAYIOIIUX NIUOM:

NOW WE SHALL GIVE THE FOLLOWING DEFINITION.

NOW WE INTRODUCE THE FOLLOWING CONCEPT.

[Ipu onpeneneHusx OMTU3KUMH K KOHCTPYKIHSIM C is (M TakKe 9acTo yHoTpeOIsieMbIMH)
SIBIISTIOTCSI KOHCTPYKIMH C is called. DT KOHCTPYKIMH, B OTJIMYHE OT KOHCTPYKIHUH C is, HE
CUMMETPHUYHBIL: 8 HUX Onpedensemoe Cl080 00sa3amelbHo cmasumcs nocie is called. Ilpumepsr:

6. A group is called abelian if ...



7. A relation > is called a partial order if ...
8. The set of all limit points of AT is called the closure of 4 in T.

YuraTens, BHUMATENbHO MpopaboraBmmid § 9 (00 apTHUKISAX), MOHWMAET, MOYeMy B
npumepax 2), 3), 7) u 4), 5), 8) CTOAT apTUKIH a U the COOTBETCTBEHHO: MOJB3YSCh JIEICHUEM
TEPMHHOB Ha «OOBEKTBH» M «HOoHATUS» (§9), 3TM mnpuMepbl MOXXHO IMPEACTAaBUTh Kak
peanu3ay ITaMIoB

A (nousitue) IS A (onpenensiemoe noHATHE)
IF [yTBepxxnenue]

A (ompenensiemoe nousitue) IS A (monsarue)
SUCH THAT [yTBepxaeHue]

A (monsitue) IS CALLED
A (onpenensiemoe nonstue) IF [yrBepxaenue]

THE (o6wext) IS THE {onpenensiemprii 00bEKT)
IF [yTBepxkneHue]

THE (onpenensiemsrit 00bexT) IS THE
(06wexT) SUCH THAT [yTBepxnenue]

THE (o6bext) IS CALLED THE
(ompenensiembiii 00bekT) IF [yTBepxkaeHue]

3mech BCIOJy apTHKIIb @ CTaBUTCS Tepel MOHIATHIMH, a the — rmepen oObekTamu. B
OTIpEeICIEHUsIX OCOOCHHO JIETKO OTIMYaTh OOBEKTHl OT TOHATHUU: 00beKmvl OnpeoeieHvl
0OHO3HAYHO, a noHsmul mHoz2o. Tak, y monMHOkecTBa 4 C T TONMOJOTUIESCKOTO MPOCTpaHcTBa T
MMeEeTCs €IMHCTBEHHOE 3aMbIKaHUE, TTI0O3TOMY B TIpuMepax 4), 5) ckazaHo the closure. Hanpotus,
YACTUYHBIX TTOPSIKOB HA MHOXKECTBE MHOTO, TIOATOMY B 7) TOBOpUTCS a partial order.

OtmetuMm emi€, 4To mepel KOHCTpyKuMen is called mpu xemaHUM MOXXHO TOCTaBUTh
3aroyioBok Definition, HO HEIIb3s1, pa3yMeeTCs, CTABUTh BBOJIHOE BhIpaykeHue We say that.

UroObl n30exaTh HA30HIMBOTO MOBTOPEHHUS, KOHCTPYKUUIO C is called MOXHO HHOTIA
3aMEHSTh Ha is said to be, Kak, HAPUMED, B LITAMIIC

THE (o6bekt) IS SAID TO BE THE
(onpenensiemblit 00bekT) IF ...

B cnydae, xorma ompeznensemMbple IPEAMETHI HAXOAATCA B MHOXKECTBEHHOM YMHCIIE, B
IIPEALIECTBYOIIMX HITaMIIaX CIELYET 3aMEHUTS is Ha are. Hanpumep:

The vectors a,, ..., a, are linearly independent if ...
The points x, y are called dual singular points ® of the surface M if ...



ITonBeaémM NpoOMEKYTOUHBIA UTOT ISl UATATEINS], KOTOPBIN JKEIAET OCBOMTh MUHUMAJIbHBIN
Ha0Oop IITaMIIOB.

Yrto0bI AaTh OnpeneseHne, MPOIe BCero BOCMOIb30BaThCsl KOHCTPYKIMeii ¢ is called,
JJIS1 XapaKTePUCTHK (MPUJIaraTeJbHbIX) OHA 3a12éTCsl IITAMIIOM

A (monsitue) IS CALLED (xapakrepucrtuka) IF ...

a Vil TCPMHUHOB (CleIeCTBI/ITe.]'IbHBIX) — ITAaMIIOM

(repmun) IS CALLED (onpenensemsriit tepmun) IF ...

NPUTOM Tiepel TEPMHMHOM CTABUTCA APTUKJbL the, e€CaH ITOT TEPMHUH OJAHO3HAYHO
(ukcupyercs omnpenejieHueM, U APpTHKJIb @, €CJIM OMNpe/eisieMblii TEPMUH MpeACTABJIAET
c000ii moHsiTHE (LEJbI KJIAacC 00BEKTOB).

[Ipenyiaraemble ITaMIIBI TOASTCS JJISI CPABHUTEIBHO KOPOTKUX omnpeneneHnid. Ho kak ObITH
C OYCHb CIIOKHBIMH, C TEMH, YTO HE YMEIIAIOTCSA B OJHY (pa3y mocie if (Haxke ¢ mpuBIeUYCHUEM

TOTIOTHUTENBHBIX pa3fenuTenei, Hanpumep, such that)! Mel ipeanaraem asa croco0a.

IlepBbIif OCHOBaH Ha MCMOJIb30BAHUM IITAMIIOB

A (nonstue) IS CALLED (xapakTepucTuka)
IF THE FOLLOWING CONDITIONS HOLD:

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

A (nonsitue) IS CALLED (onpenensieMblii TepMUH)
IF THE FOLLOWING CONDITIONS HOLD:

@) ...; (if) ...; ...

B KOHIIE KOTOpbIX moa Homepamu (i), (il), ... TEPEUYUCISIOTCS YCIOBHUSA, OMPEICIAIONINe
BBOJMMBIA TEPMHMH (XapaKTEpUCTHKY). 31€Ch BOMPOC BHIOOpAa apTHKIIEH pelIaeTrcs Tak >XKe
MPOCTO, KaK BBIIIIE.

Bropoii cmoco6 cocTonT B TOM, YTOOBI CHadaja OMHCATh KOHTEKCT OMPEICIICHUS B BHIIC
HECKOJIbKUX IITAMITOB, HAYMHAIOIIUXCS CO CIIOBA Suppose ° U pa3ieEHHBIX TOUYKAMH C 3aIsTOM
(w/mnmm «pazgenuTenssMuy, cM. § 11), a 3aTeM BOCIIOIB30BaThCS IITAMITAMH

THEN THIS (repmun) IS CALLED (TepmuH)

THEN THIS (repmun) is CALLED (xapakTtepuctuka)

THEN ANY (repmun) SUCH THAT [mramm]
IS CALLED (Tepmun)




[Tpu »TOM cllOBO (TEpMUH) B Hayaje STUX IITAMIIOB, pa3yMeeTcs, He TpeOyeT apTUKIIA (Tak Kak
nepea HUM CTOUT this), U 3TO CIIOBO JOJDKHO OBLJIO MOSIBUTHCSA B ONMMCAHUU KOHTEKCTa (10 then).
Bonpoc 06 apTukie nepen BTOPbIM TEPMUHOM B IIEPBOM M3 3THUX JBYX IITaMIIOB pelIaeTcs TaK
e, KaK 1 BBILIE.

Ecnu BeI maére MHOTO ONpesieieHUl W HE XOTUTE BCE BPEMs MOBTOPSTH OJHY M Ty Ke
KOHCTPYKLMIO, BBl MOKETE, BO-IIEPBbIX, YEPEAOBATH IS U is called, BO-BTOpPBIX, BMECTO is called
nucath is said to be u, HaKOHEI], MOJbH30BATHCA iS-KOHCTPYKIMEH C BBOJHBIM BBIPRKECHHEM We
(shall) say that.

Ecmu mpu onpeneneHnn (uKCHUpyeTcs CTaHIApTHOE 00O3HaYCHHWE BBOAMMOTO OOBEKTa,
IIOJIE3EH CIEAYIOIMI IITaMII:

TEpPMUH
(repmun) IS CALLED <XapaKTepI/ICTI/IKa>

AND IS DENOTED BY (cumBour)

Hanpumep, MoxHO cka3ath

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

OueHp 4acTo 3TOT LITaMII IPEABAPSETCA SUPPOSE ..., then KOHCTPYKLUEH.

Ecnu BBl X0THTE pazHOo0Opa3us U B 3TOM CUTYalluH, €CTh IPYTroil paBHOCHJIbHBIN MITAMII:

IF [yrBepxxnenue], THEN WE SAY THAT (repmun)
IS (onpenensiemsrii Tepmun) AND WRITE (popmyna)

YuraTenb, KOHEUHO, TTOHUMAET, KaK BbIOpATh 371eCh apTUKIM epe] TepPMUHAMU. 3aMETUM,
YTO BMECTO OIPEHEIAEMOro TEPMHUHA 31E€Ch MOXHO TIIOCTaBUTh U  OIPEAECIAEMYIO
XapaKTEPUCTUKY .

B 3akmrouenue sToro maparpada — HECKOJBKO CIOB O KOHCTPYKIHSAX, B KOTOPBIX is H iS
called MpUHIMNIUATIBHO HE TOAATCS. DTO OBIBAET, B YaCTHOCTH, B CUTYALIUAX, KOTJa MO-PyCCKU
KJIFOUEBOH TJIATr0JI B ONIPEICIICHUN — HE HA3bIBAEMCsl, A6IAeMCs, eCib, a TIaroy BpoJe umeem
WU obnaoaem.

Hanpumep, xak onpenenuTh Mo-aHTIUHCKH Haiuyue HEMOIBUKHON TOYKU Y OTOOpasKeHHS
VI CUHTYJISIPHOCTH y TIOBEPXHOCTH? 37€Ch YMECTEH CIIEAYIOLIMN ITaMII:

WE SAY THAT (repmun) HAS
(onpenensiemsbiit TepmuH) IF ...

Hampumep *°,

We say that the map [: X — X has a fixed point x,, if f(x,) = xo.



Henw3sa nonb3oBaThest KOHCTpYKUUEH is called n B ciydae, Korja onpeaensieMblii 00bEKT
BBOJIUTCS B BUJIE cUMBOJIa — (popmytoif. Torna st nmpeararo Takoi MTamIL:

BY DEFINITION, PUT (opmyua)

Hamnpuwmep,

By definition, put
A= {x € T|xis a limit point of A}.

[MonBeném wmror maparpada: ¢ HEOONBIIUM YHCIOM HCKIIOYCHHH OTNpeneieHus ynoOHee
BCETr0 JaBaTh C IOMOIIbIO OCHOBHOW KOHCTPYKLUH is called, xoTopas HCIONb3yeTcs Kak B
YUCTOM BHJIE, TaK U C IPUOABICHHUEM if ... C TIOCIEAYIOLUIMM NEPEUYUCICHUEM WU MpeaBapseTcs
KOHCTpYKLUEH suppose ..., then.

§22. Kak HayaTb M3noxeHue Teopuu (QoKasaTenbLCTBa) U BBECTU
o603HauyeHusA

B mepByto odepens 3TOT maparpad MOCBSIMIEH HanOoliee yHOTPEOUTEITHPHOMY INTAMITY B
AHTJIMUCKUX MaTEMaTHYECKUX TEKCTaxX

<CI/IMBOJ'I

TepMI/IH> BE (tepmun)

LET

DTOT 000pOT MOABISIETCS KaKk B (POPMYyJIMPOBKAX TEOpPEM, TaK U B UX JIOKA3aTEIbCTBAX,
0COOCHHO B Hayane (WM B Hauaje U3JI0XKEHHUS TEOPHH), Koraa (pUKCHUPYIOTCS paccMaTprUBacMbie
00BEKTHI U BBOJSATCS OCHOBHBIE 0003HaUECHUS. PaccMOTpUM HECKOJIBKO MPHUMEPOB.

9. Let f: X — Y be a continuous map.

10. Let the domain D be bounded.

11. Let y 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).

Haunbonee dacto BcTpewaroTcss MpUMEpHI, aHAJIOTHYHBIC 9); TMOJIB3YSICh TEPMUHOJIOTHEH
§§ 89, UX MOKHO OOBEIMHUTD B BUJIC IIITAMITA

LET {(cumBoir) BE A (nonsitue)

ﬂOCTaTO‘IHO 9aCTO MCIIOJIB3YIOTCA U CICAYIONIUC I TAMIIbI:

LET {(cumBon) BE THE (0o0bekT)

Hanpuwmep,



Let d be the degree of f.

LET (cumBomn) BE (xapakrepucruka)

Hanpuwmep,

Let n be even.

LET THE {(o0bext) BE A (nousrue)

Hanpuwmep,

Let the origin be a critical point of f.

LET THE {o6bext) BE THE (00BeKT)

Hamnpuwmep,

Let the map f+: H(X) — H\(Y) be the homomorphism induced by f: X — Y.

Yuratens, npopaboraBmuii §§ 7-9 (M MOHMMAIOLINI COOTBETCTBYIOLIYIO MaTeMaTHKy!),
371ech 0e3 TpyJa MoMMET, Korja Hy>KHO CTaBUTh apTUKIHU the u a u noueMmy. Hanpumep, B camom
HOCJIETHEM MpUMeEpe JIF000H MaTeMaTHK, XOTh YyTh-4yTh 3HAKOMBIM C TOIOJIOTHEH, TOHUMAET,
YTO B JaHHOM KOHTEKcTe (Tipu (PUKCHpOBAaHHOM oToOpakeHuu f: X — Y) umeercs ogHO3HAYHO
onpeAenéHHOe HMHIYIHPOBAHHOE OTOOpa)keHHe f« TPYyNI TOMOJOTUH W TO3TOMY JBaXKIbI
TpedyeTcs apTUKIIb the.

JI0BOJIEHO YacTO B Havaje JOKa3aTelIbCTB MPUXOAUTCS (HPUKCHPOBATH MHOTO O0O3HAYCHUH.
B 3TOM ciiyyae MOXKHO UTEpUPOBATh KOHCTPYKIHMIO [ef ... be ... , HApUMEP, MOXKHO HAIUCaTh

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.

OpnHako, s He 0OYEHb PEKOMEHAYIO IMOJ00HbIC JJIMHHBIC MEPEYNCICHUS — OHH 3BY4ar, I10-
MOEMY, CIIMIIKOM OJJTHOOOPa3HO — M COBETYIO KOHCTPYKIIHIO SUppose ... is.

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

Jpyroii BapuaHT mepeunciieHus ¢ /et COCTOUT B TOM, YTOOBI IIPOMyCKaTh Bce be (U Bee lef)
HIOCJIE TIEPBOTO.

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

OOparuTe BHUMaHHE Ha OTJIMYME AHTVIMHCKON MyHKTYyaluHu B 3TOH (pa3e OT pycCKoOii: HeT
tupe nocie H(X) u n (3TH THpe MO-aHTIIMHUCKH HEIOMyCTUMBI, U CKOpEH BCero OymyT
[POYNTAHbl AHTJIOA3BIYHBIMU MaTEeMaTHMKaMM KakK 3HAKM MHHYC), a 3amsras nepen and —
obs13aTernbHa (37ech epeunciienne: cM. § 11).



Jpyroii MMpPOKO pacnpocTpaHEHHBIA CIMOCOO BBOAUTH OOO3HAUYEHHS OCHOBAaH Ha
CJIEAYIOLEM LITaMIIE:

BY (cumBomnr) DENOTE (tepmun)

Hamnpuwmep,

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

OuyeHb 4acTo ATOT MITAMIT YYaCTBYET B COCTaBHOM KOHCTpYKIuu (§ 11) ¢ pazgenurensmu
such that, where v np., 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 (4, B) = 0.

MOXHO, KOHEYHO, TPEIBAPUTh BBEICHHE OOO03HAYCHHH HEOOXOAMMBIMH CBEICHHIMH,
MOJIB3YSICh KOHCTPYKIIUEH suppose ...; then ... , HaT(pumep,

Suppose [ is a directed set, m,: Y; — Y, are epimorphisms and the sets Y, are finite, then by Y =
lim Y; we denote the projective limit of the family {Y, n;; i,j € I}.

OO6parute BHUMaHHE Ha We Tepel denote — 5TO MECTOMMEHHE MOXKHO CTaBHUTh TEpe]
denote u B TIpenbIyIIUX pUMepax. B mocnenHem sxe npumepe (1 BooOIIe mocie suppose ...;
then ...) 3TO we >XelaTeabHO (ITOBEIUTEIHLHOEC HAKJIOHEHHE denote — 0e3 we — HE OYEHb
XOPOIIO 3BYYHUT MOCIE YCIOBHOTO if ... , then ...).

B nauane joka3aTensCTB 4acTo BCTPEYACTCs HITAMIL

CONSIDER (tepmun)

TOKE UCIIONB3yEeMBbIil [ BBEJCHUS PACCMATPUBACMbIX IOHATHH U MX 0003HAYECHUH.
ITpumep:

Consider a subgroup H of G such that g, € H.

U, HakoHel, — MeHee YHUBEpCAIbHAS KOHCTPYKITHUS, 0€3 KOTOPOM, OTHAKO, OBIBAET TPYIHO
000ITHUCE:

SUPPOSE (repmun) SATISFIES (cchuika)

qJamie BCETo UCIojab3yeMasd B 0oJice YaCTHOM BUIC:

SUPPOSE (repmun) SATISFIES
THE ASSUMPTION(S) OF (ccruika)

Hamnpuwmep,



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

[To xomy noka3zaTenbCTBAa WM B U3JOXKEHUHM TEOPUUM YACTO ObIBACT HEOOXOANMO
c(opMyIMpOBATh HE YCTAHOBICHHOE €IIE YTBEP)KICHME, a 3aTEM €ro TyT K€ JloKa3aTb. Toraa
OYeHb YAOOHO TMOJIb30BAaThCS 3aMeyaTelIbHBIM CIOBOM claim (3TO M CYyIIECTBUTEIbHOE, U
IJ1aroj), KOTOpOe HE MMEET aJIeKBaTHOIO IepeBoja Ha pycckuil. (B ycTHON peun Hemyioxum
nepeBosioM we claim that ... 6yJeT «Tenepb s yTBepXkK/aako, 4To».) BoT ouH U3 mTaMnoB ¢ 3TUM
CJIOBOM:

WE CLAIM THAT [ytBepxnenue]. INDEED, ...

Hamnpuwmep,

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

Hakonern, 10BONBbHO crieniMaigbHasi, OJHAKO MCIOJb3yeMasi BO BCEX paslienax MaTeMaTUKU
KOHCTPYKIUS:

TepMI/IH>

(repmun) IS UNIQUELY DETERMINED BY { .c;inka

Hanpuwmep,

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 condition.

§23. Kak cchopmynupoBaTtb Teopemy

B »tom maparpade ™Mbl 00CyxkmaeM (HOPMYJIHPOBKH TEOpPEM, JIEMM, MPEIIOKCHUMH,
CICACTBUH M IIPOCTO YTBEPXKACHMM, BCTPEYAIOIIUXCS B M3JI0KECHUM TEOPUM WIH B
JI0Ka3aTeNbCTBaX. B oTimyme OT onpeneneHuil, Tle XBaTaeT, B CYHIHOCTH, OJHOTO INTamIia,
3/1eCh MOKHO HCIIOJIb30BaTh MOUTH BCE pa3HOOOpa3ue npeaiaraeMbiX HaMu KOHCTPYKIuid. 1 Bcé
K€ HEKOTOpbIe 00LIH1e yKa3aHHsI B TOM CIIyyae YMECTHBI.

Hauny c toro, yto Hanbonee pacrnpocTpaHEHHbIE KOHCTPYKIUU is, iS d, is the, 0 KOTOPBIX
yke roBopuiock B §§ 7, 9, 21, Toxke ucnonb3yroTcs npu GopMmynupoBke TeopeM. Ha HuX s
OCTaHaBIIMBAThCS 37€Chb HE Oyay (CUMTAl0, YTO OHU YXKE OCBOEHBI UMTATENEM), U OIPaHUYYCh
OJIHUM IIPUMEPOM.

Proposition 4.1. The injective map j: Y — €, is an embedding.

Janee 3ameuy, 4To 60bIIast YaCTh TEOPEM C TOUKH 3PEHUS JIOTUKU UMEIOT BU A = B nin
A = (B = C), 1 103TOMY KOPOTKHE TEOPEMBI XOPOIIO YKJIAbIBAIOTCS B KOHCTPYKIIUIO

IF [yrBepxknenue], THEN [yTBepxaeHue]

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 x,y € X.



B Gonee nIMHHBIX TeOpeMax UCIONb3YIOTCS ITaMIIbI

SUPPOSE [ytBepxnenue]; THEN [yTBepxneHue]

LET (repmun) BE (tepmun); THEN [yTBepxkacHue]

IIpumepsl.

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 11 satisfies the Eisenstein equation

Xk"_ak,]inl + ... +a0=0.

[IpuHIUNHATEHO APYTOE JOTHYECKOE CTPOCHUE TEOpeM — Pa3zHOro poja (HopMyITHpPOBKU
HEOOXOAMMBIX U JTOCTATOYHBIX YCIOBUH: A <> B. BoT Hanboyiee SKOHOMHBIH IIITaMIT:

[yrBepknenue] IFF [yTBepxknenune]

Lemma 1. M is parallelizable iff o,(t) = 0.

bonee TopxecTBEeHHO HEOOXOJUMBIE YCIOBUS (GOPMYIUPYIOTCS TaK:

FOR (repmun) TO BE A (tepmun) IT IS NECESSARY
AND SUFFICIENT TO HAVE [dpopmyna]

A NECESSARY AND SUFFICIENT CONDITION
FOR (repmun) TO BE A (nonsitue)
TEPMUH >

IS THAT (repmun) BE <XapaKTepHCTHKa

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

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

Jpyroii Joruyeckuii THI 4acTO BCTPEUAIOLIUXCA TEOPEM XapakTepusyercs (GopMynoi
A= B B, < ... ©B);

CJIOBaAMHU TaKyIO TCOPEMY MOKHO BBICKA3aThb TAaK:

SUPPOSE [ytBepxknenue]; THEN THE
FOLLOWING CONDITIONS ARE EQUIVALENT:
(i) [yrBepxxnenue 1]; (ii) [yTBepxnenue 2]; ...




OTmeTuM Temnepb NoJe3HbIH 000POT, ¢ KOTOPOTr0 HAYMHAIOTCS MHOTHE (POPMYITUPOBKH:

UNDER THE CONDITIONS OF (ccsiika),
yTBep)K)IGHI/IG]

WEHAVE [ 00

Lemma 3. Under the conditions of Lemma 1, we have w.(e) = ¢(1).

B sToM miTamme BipaskeHuE we have MOYXKHO OIyCTUTh, OCTABHB JIUIIB 3aMSTYI0, OCOOCHHO
eciu [ ] coOCTOUT U3 BBIJCICHHONU (POPMYJIBI.

[TpuBeném emé onHy 6osee CIOXKHYIO JIOTHUECKYIO CXeMY JIJIsl TEOPEM:
A= (B, v B)=C().

[Tono6HYyt0 TEOpEMY MOXKHO BBIPA3UTh TaK:

LET (repmun) BE (Tepmun);
IF EITHER [ytBepxnenue 1] OR [yTBepxknenue 2],
THEN [yTBepxaenue]

[To sTomy oOpasiy (M HpeablAyLIMM) YUTATeNlb, MPH KETAHUU, MOXET MOCTPOUTH emlé
Oosee moruuecku M30MpEHHBIE (GOopMYTHPOoBKH. OmHAKO TEKCT OyAeT Ooyiee MOHATHBIM, €CIH
IpY 3TOM He OyayT BO3ZHUKATh CIUIIKOM JUIMHHBIC TPEATIOKCHHUS.

§24. Kak KOMMeHTUpOoBaTb BbIYUCIIEHUS

[To-BuaMMOMY, C SI3BIKOBOM TOYKM 3pEHUS KOMMEHTapUU K BBIUHCIECHHUSM (CKaXeM, B
pabotax no auddepeHnnanbHBIM U WHTETPATIBHBIM YPaBHEHUSM, WM BOOOIIE 10 aHAIHM3Y) —
HauOoJiee MPOCTON pa3zen aHIIMICKOr0 MaTeMaTHYecKoro s3blka. Bcé ke M 31ech mose3Ho
BJIa/IeTh HamOosee ynorpeOiasieMbIMU HITAMIIAMU U YMETh OOXOJIUTh MMEIOIIMECS IOJBOJHBIC
KAMHHU.

OObIYHO MTOAOOHBIE TEKCTHI HAYMHAIOTCS C BBeICHUs 0003HaueHuH. JIeKCU4eCcKH 3/1eCh HET
HUYET0 HOBOTO TI0 CPAaBHEHHMIO C § 22, pa3Be uTo GOpMyJIIbl O0Jiee TPOMO3IKH U Jallle BEIHOCSATCS
Ha OT/IENIbHBIE CTPOKH.

HenocpencTBeHHO B KOMMEHTApHUSIX BBIYUCICHHU HanOoJee yIOTPEOUTENBHBI CIICIYIOIIIE
000pOTHI:

WE HAVE (}popmyia)

THEREFORE, WE HAVE (dopmyna)




THEREFORE, (popmy.a)

BBonHoe BwipakeHue Therefore B 3THX ImITaMIlax MOXHO 3aMeHUTh Ha Hence, Whence nnu (B
KOHIIe paccyxneHusi) Ha Thus. J{ns pasHooOpasus, we have MOXHO pa30aBIsiTh CIOBEYKAMU
clearly, obviously n 1.11., HafpuMep,

WE OBVIOUSLY HAVE (¢}opmyia)

B camom mnmponecce BBIUMCJICHHI BMECTO we have qamie UCIOJb3YIOTCA

WE GET {(}popmymna) WE OBTAIN (popmyna)

HO OOBIYHO OSTHM INTaMIaM NPEAMIECTBYET MOSCHEHHE O TOM, KaKk MMEHHO 3Ta QopmyIa
nony4aercs. [IpuBeéM KOHKpETHbIE TPUMEPHI HanOoJIee MOy JIIPHBIX MOSCHECHHH.

Using ((2.7)), we get (dopmymna).

If we combine this with (Lemma 1), we get (popmyna).
Combining {(11), (17) and (7)), we obtain {popmymna).
Substituting (2x) for (u) in {(3.2)), we get (hopmyna).

If we replace (u) by (2x) in {(3.2)), we obtain (hopmyna).
Since [yTBepxaenue], it follows that (popmyina).

Adding (3A*) to both sides, we get {dopmyia).
Multiplying both sides by (1(x)), we obtain {popmyina).
Summing ((2.1), (2.5), and (2.7)), we get {popmyna).
Subtracting ((1.7)) from {(1.2)), we get (popmyna).

Bot em€ neckonpko OoJiee crieruagbHbIX TPUMEPOB:

Integrating ((3.1)) in (x), we obtain {(popmymna).

By (Lemma 3), (popmyna), se that (popmymna).

(The integral (3.2)) is majorized by (hopmyna).

Now if we recall ((1.3) and (2.7)), we get (hopmya).
It now follows that {(popmymna).

Now, by (Property (5)), (bopmymna).

The application of (Theorem 5) yields ...

bnmke K KOHIly BBIYMCICHUN YMECTHBI CIIeIyIoIue 000POTHI:

Finally, we obtain (bopmyna).

The result is (popmyna).

Thus we have (hopmyia).

To conclude the proof, it remains to note that (hopmyna).

3aKII0UYNUTENBHBIM aKKOP/IOM JIaHHOTO BBIYUCIICHUS MOXKET IPO3BYYaTh CTaHAapTHas (pas3a

This completes the proof of (Theorem 3).



§25. Kak BBoguTb anrebpanyeckue CTPyKTypbl

Anrebpanueckue TEKCTBl MUCaTh, KaK MPaBHJIO, OYEHb MPOCTO, M OOBIYHO XBATAaeT TEX
mTamMnoB, 4tro Obut omucanbl B §§ 7, 20-23. 3mech MBI OrpaHUYMMCS HECKOJIBKUMHU
cnenu(uIecKkuMy 000pOTaMH, CBA3aHHBIMU C BBEJICHHEM OMHAPHBIX OTEPaInii.

LET THE {o6bext) BE THE (00BeKT)
WITH RESPECT TO THE (0o0BekT)

Let 2, be the group of integers modulo m with respect to the sum operation.
Let Mat(n) be the algebra of square nxn matrices with respect to the ordinary multiplication
of matrices.

Ha camom nene «xBocT» with respect to (¢ MOCIEAYIOMUM OMKUCAHUEM alreOpanvecKon
orepanuy, WIH JAPYroil CTPyKTypbl) 4acTO HCIOJB3YyEeTCS HE TOJIBKO B CTaThAX IO anredpe.
[IpuBeném nBa npumepa:

W is a Banach space with respect to the norm || - ||.
The sequence { f,} has a finite limit with respect to the weak topology.

I[J'I}I ooiee KOHKPETHOT'O OIMMCAHUA 6HHapH0fI OIepaluru IoJIC3CH CJ'Ie,IlyIOH_[I/Iﬁ mTaMII:

DEFINE THE (o6sext) OF TWO
(mousitusi) AS THE (00BekT)

Define the convolution of two functions f,g € W as the integral | Kf -g dx.
Define the product of two equivalence classes {a}, {b} mod p as {a}-{b} = {a-b} mod p.

B anrebpamyeckux TMOCTPOEHHUSX YAaCTO NPUXOIUTCS HMETh [elN0 C KiIaccaMu
HKBUBAJICHTHOCTEH, a 3aTe€M JI0Ka3bIBaTh KOPPEKTHOCTH OMPENEICHUN U KOHCTPYKIMH. 31ech
MOJKHO TOJIH30BaTHCS TAKUM 000POTOM:

THE (o6wext) IS WELL DEFINED

CHa0Xas ero MoAXOAAIIM BBOAHBIM BBEIPAXKCHHUEM, HAITPHUMED,

1t is easy to prove that the product {a}-{b} is well defined.
Obviously, the scalar product is well defined.

(MmeiiTe BBUY, UTO CIIOBO Correct 03HAUAET «IIPABUIBHO», & BOBCE HE KOPPEKMHO).

[IpuBeném oauH cTaHAApPTHBIA OOOPOT, YACTO MCMONb3YEMBIH B TOMOJOTMYECKOW U
KaTeropHoi airedpe:

CONSIDER THE FOLLOWING COMMUTATIVE DIAGRAM:

3a KOTOpPBIM, pa3yMmeercs, cieayeT oOellaHHas [auarpaMma; Mpu HEoOXOJUMOCTH CIIOBO
commutative MOXHO OITYCTHTb, @ BMECTO consider cka3atb we have uim we get.



§26. Kak onucbiBaTb COOTBETCTBUSA, OTOOpaXXeHMA N (pyHKUUKU

Kak u B ciyuae onpenenennii (cp. § 21), Haubosee MOMyJsIpHBIA CIOCOO yCTaHABIWBATH
COOTBETCTBUS (HAa PYCCKOM S3BIKE): MOMY-MO NOCMABUM 6 COOMBemcmeue mo-mo Tpu
JIOCIIOBHOM TIEPEBOJIC HA aHTIMACKUAN 3BYYUT HECypa3HO (M, CKOpee BCEero, OyJeT HEMOHITHBIM
AHTJIOSI3BIYHOMY YMTATENIO).

Ecnu MBI %KenaeM COXpaHHUTh €CTECTBEHHBIN MOPSIOK «Ipoodpa3, 3areM o0pas3», MOKHO
M0JIb30BaThCS KOHCTPYKLUEH

TO EACH (repmun) ASSIGN (TepmuH)

To each point x assign the point y = x°.

HO IO-aHIIMICKH 00JjIee 4acTo BCTPEYUACTCA O6paTHbIﬁ MMOopAaOK:

(repmur) CORRESPONDS TO (Tepmun)

The point y = x* corresponds to the point x.

(trepmun) IS ASSIGNED TO (Tepmun)

The point y = x” is assigned to x.

Pazymeercsi, crnoBa assign u correspond MOXXHO 3aMEHSTh CTpEJIKAMHU, KaK HampuUMeEp B
KOHCTPYKLUHU

LET (repmun) BE GIVEN BY (¢dopmyina)

Let the map f be given by x — f(x) = x’.

Bbonee mompobGHOe omucanue oToOpaxeHHs (C ykazaHHEM OONAcTH ONpeAeNeHUus u
MHOKECTBA 3HAUCHU ) JaETCs TaK:

LET (repmun) BE THE MAP OF (tepmun} TO (Tepmun)
SUCH THAT (dopmyna) FOR ALL (repmun)

Let f be the map of R to R such that f(x)=x’ for all x € R.

Ecnu otoOpaxkeHHe He BCIOY OIpPENENIeHO, MPEeIJIor of HYKHO 3aMEHUThb Ha from, Kak,
Harpumep, B PeI0KEHUN

LET (repmun) BE THE MAP FROM (Tepmun)
TO (repmun) SUCH THAT [yTBepxaeHue]




Let\ be the map from R to R such that (N x)* = x and x > 0.

Ho, moxaiyii, HanOosnee momyisipHas KOHCTPYKIHS JUIS MOCTPOSHHS OTOOpaKEHUH —
CIeAyoIast:

LET THE ( ) TAKE EACH ( YTO ( )

3nech mepBblid PoOes 3amoIHACTCS Ha3BaHUEM OTOoOpaskeHUs ((pyHKIMM), a MOCIeayIone —
npooOpa3om (apryMeHTOM) 1 00pa3oM (3HaueHHeM (hyHKIIMH), HallpUMep,

Let the function | take each point x to x*.
Let the homomorphism ¢, take each element g € G to the conjugate element ¢,(g) = h'gh.
Let the projection p; take each point (x, y, z) to (x, y, 0).

Ecnim MBI XOTHM MNOXYEpPKHYTb, YTO 37AeCh MHAETCI 0OO3Hauenue ANl BBOIUMOTO
0TOOpa’keHHsI, MOYKHO TOJIB30BATHCS CIICAYIONIMMHU BapuaHTaMU HPEAbIAYIIEro o0opoTa:

LET (repmun) BE THE (o6bext) THAT
TAKES EACH (repmun) TO (TepmuH)

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

DENOTE BY (repmun) THE (06®wexT) THAT
TAKES EACH (tepmun) TO (Tepmun)

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

3aMeTuM, YTO MOCIEHEEe OMpeIesICHNE JTyYllle BhIpaXkaeTcs ¢ OMOIIBIO OJTHOTO U3 OOIIHUX
ITaMIOB i onpeaenienui (§ 21), Hanpumep:

By ps: R* — R? denote the projection along the z-axis.

Ecnu ke Mbl ommchiBaeM JAEHUCTBHE OTOOpaskeHHs (Hampumep, BBEIEHHOE paHbIIC WIIH
BBOJIUMOE IO XOAY Jieja), TO YA0OHa ClieAyIomlast KOHCTPYKIIMS:

THE (tepmun) TAKES (tepmun) TO (Tepmun)

Hamnpuwmep,

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

OO0paruTe BHUMaHHE, YTO TIaroisHas popma takes (a Taxxke take) mpuMEHSIETCS HE TOIBKO
K OTACJIBbHBIM TOYKAaM, HO U K MHOXKXCCTBaM.

3aMeTUM OTIENbHO, YTO BhIpAXKEHHUE npu omoobpaxicenuu TIEPEeBOAUTCS Kak under the map,
TaK 4TO TOBOPST, HAIIPUMED,



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

coset.

JIBa Ipyrux Ba)KHBIX BBIPAKECHHs C IPEIOTAMH — 3TO exfention to W restriction to. Bor
IIPUMEP UX UCIIOJIb30BAHUS:

BY (repmun) DENOTE THE RESTRICTION OF
(repmun) TO (TepmuH)

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

LET (repmur) BE THE EXTENSION OF (repmun) TO (TepmuH ...)

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

OO6parute 31€Ch BHUMaHNE HAa UCTIOIB30BAaHUE MPEIIOTOB of U by.

§27. Kak onucbiBaTb Tononormyeckue U reomeTpuyeckme NocTpoeHus

D10, HaBepHOE, TpyAHEe Bcero. Pazymeercs, s He Oepych OOydYWTh Bac MHCATh HA TOM
00pa3HOM, HO SICHOM $3bIKE, KOTOPBIM MOJB3YIOTCS Takue aBTOphl, kak MumHop, bepxe wiu
Kokcrep. YuraTtento npuiaércss cAEpKUBAaTh CBOE CTPEMIIEHHME K HArJsAJHBIM OIMCAHUSAM U
nucath popMaibHO U cyxo. Hauném ¢ onucaHus KOHCTPYKUUH, BCTPEUAIOLIUXCA B TEOMETPUHN U
reOMETPUYECKON TOTOJIOTUH.

C oToil 1enpl0 MBI TEPEUUCINM Pl TJIarojioB, OIUCBHIBAIOIIMX TE€ WJIM HHBIE
reOMETPUYECKHE ICHCTBHSI, TOMEIIast B CKOOKAX MOJXOISIINE K HUM TPEIIOTH 2

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

embed (in, into, by);

map (to, onto, into);

restrict (10);

identify (with);

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

Jjoin (with, to);

remove (from);

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

DTH T1arojsl MOXHO HMCIIOJIB30BaTh B IMOBEIIUTEILHOM HAKIOHEHHH (B Havasie Qpasbl WK
noclie cioB let us), a Takxke B ing-oBoi ¢opme (B Hagase ppasbl, C MOCISAYIONIIM TIEPEXOIOM K
MIPOJIOJDKEHUIO 3a CUYET 00opoTa THNa we obtain wim we can assume that). BOT HECKOJIbKO
IPUMEPOB:

Move the variety V away from C along the trajectories of the vector field X.
Let us attach the handle D* x D'"* to the manifold W along the base S' x D"*  oW.



Putting M in general position with respect to F, we can assume that dim (M "N F) = 0.
Gluing together the neighborhoods U, we obtain the manifold M.

3HAYUTEIbHYI0 YacTb TI'EOMETPUYECKHUX TEKCTOB COCTaBIsIET OOCYXAEHUE pa3IMYHbIX
0TOOpaXKeHM, HO JJIsl ATOTO XBaTaeT 000POTOB, MPUBEAEHHBIX B § 24 (cM. Taxke mpuioxeHue I,
nyHKT (Q)).

Hexotopoit sxoHOMHHM MecCTa TMpHU OMUCAHWU OTOOPAKEHUN MOXKHO JTOCTHYb, TOOABIISIS
JeenpuyacTys K Taarony map (WiIv Taaroiam, epeuyruciIeHHbIM B Hauase 3Toro maparpada). Bor
HECKOJIbKO TaKWUX Jeenpuyactuii: continuously, diffeomorphically, smoothly, isometrically,
analytically, birationally.

[Ipumepsr:

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

§28. KommeHTapum u ccbinku

S ume PCKOMCHAYIO HAYMHAIOIIWM aBTOpaM IbITATbHCA BJIOXUTH FHY6OKHﬁ WIA TOHKHHU
CMBICI B KOMMEHTApHHM, a COBETYI) OrPAaHUYMBATHCS JJIsi OE30MACHOCTH CTaHAApPTHBIMU
obopoTamu.

Jlnst Hadana, BOT HECKOJIBKO CII0COO0B OOONTH JOKA3aTEIbCTBO 32 CUET KOMMEHTAPHS:

THE PROOF IS ( )

The proof'is omitted.
The proof is trivial.

The proof'is given in § 5.
The proof is found in [2].

THIS {ccemkay WAS PROVED BY ( )

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

THIS (ccpuika) CAN BE PROVED BY ( )

This lemma can be proved by standard methods of KAM theory.
This theorem can be proved by direct calculations.

Ecnu BEI BCE ke PCIINIIUCE MPUBCCTHU JOKA3aTCIIbCTBO, HO HAYHUHACTC CO BCIIOMOTaTCIIbHBIX
YTBep)KHeHHﬁ, MOKHO CKa3aThb TaK:

TO PROVE (cceinka), WE NEED (ccbuika)




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

Ecnu BeI 6y/:[eTe JOKa3bIBaTh OT IPOTUBHOI'0, TO MOKHO CKa3aTh:

The proof'is by reductio ad absurdum.

Ho 3T0 HECKOIBKO CTapOMOJHO, U JIY4YIIC HA4YaTh TaK:

ASSUME THE CONVERSE. THEN ...

3aKOHYUTH TOT/Ia MOKHO CTaHIApTHOU (ppazoit

THIS CONTRADICTION PROVES ( )

This contradiction proves the theorem,

WM KoMOuHanuein u3 1ByX ¢pas, KOTOpyIo Mbl cpa3y MPOMILIIOCTPUPYEM IPUMEPOM:

This contradicts Lemma 2.1. The theorem is proved.

Ecau BBI 7OKa3bpIBa€TE YTO-TO MO HWHAYKIWH, TO MOKHO HAa4aThb TaK:

THE PROOF IS BY INDUCTION ON ( )

BwmecTo on B MOCJICIHUC I'OAbl MHOTHC MAaTCMATHUKU I'OBOPAT over.

The proof'is by induction on n.
The proof'is by induction over the dimension of V.

[Ipo10KUTh MOXKHO (MHOT/IA) MITAMIIOM

FOR ( ), THERE IS NOTHING TO PROVE

For n=1, there is nothing to prove.

DTOT 1ITaMII OBIBAET IOJIE3€EH U B APYIruXx KOHTCKCTAaxX, HAlIpUMEp,

For the case M = CP?, there is nothing to prove.

B nponecce HHAYKIHUU 9aCTO UCIIOJIB3YIOTCA HITAMITbL

BY THE INDUCTION HYPOTHESIS, ...

BY THE INDUCTIVE ASSUMPTION, ...

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



Ecnu Be1 JOKa3bIBaCTC p3360p0M CJIy4acB UJIH IMO3TAITHO, IMOJIE3HBI CIICAYIOMIUEC IITaMIIbI:

LET US CONSIDER ( ) CASES. CASE I: ...

THE PROOF IS IN ( ) STEPS. STEP 1: ...

B 00oux ciyyasx mpo0esl { ) 3aMEHSIOTCS YHCIIOM.

YacTto B MaTeMaTHYECKHX TEKCTax HOI[‘-IépKI/IBaeTCSI IIOJIE3HOCTH ‘ICFO-J’II/I6O JJISL
JTaTbHEHIIETO, W XOTA 0e3 MOJO0OHBIX KOMMEHTApHUEB MPEKPACHO MOXKHO OOOWTHCH, MBI
NPUBEIEM OOHY TaKyH KOHCTPYKIIHIO:

THE FOLLOWING ( ) ARE NEEDED FOR THE SEQUEL

The following lemmas are needed for the sequel.

WNHorma Hy)XHO yKa3bIBaTh HA CPABHUTEIIBHYIO CHIIy TEX WM MHBIX YTBEPXKICHUIL;, 371€Ch
paboTaroT TaKKe MITAMIIBI:

(ccruikay IS STRONGER THAN ({(cchiika)

(ccruikay IS WEAKER THAN ({cchuika)

Theorem 2.1 is stronger than Theorem A in [3].
The following condition is weaker than (2.5).
This assumption is stronger than condition (1).

B onucanHbIX 31eCh KOMMEHTApUX yKE NOSIBUIUCH CCBUIKU Ha JINTEPATypy, B YaCTHOCTH B
HauOoJiee CTaHIapPTHOM BUJIE, UMEHHO

(SEE (nomep))

[TpuBeaém HecKOIbKO O0JIee CIOKHBIX MPUMEPOB CCHITIOK:

IN (ccrunka), (aBrop) PROVED THAT [...]

In his paper [3], Rokhlin proved that I1; = 0.

(ccouika) WAS CONSIDERED BY (aBtop) IN (ccbuika)

The case n =2 was considered by Mostow in [5].
Morse theory for sheaves was developed by Hirsch in his book [2].



Pasymeercs, Mbl OrpaHMYMWINCH 37€Chb OYEHb HEOOJBIIMM CIEKTPOM IITaMIIOB-
KOMMEHTapueB. PacliupsATs 3TOT CHEKTP MOXKHO, IMOJIb3YSCh KOHCTPYKLUSMH, HAWJECHHBIMU Y
AHIJI0-CAKCOHCKHMX MAaT€MaTUKOB, HO HAYMHAIOIIMM aBTOpaM (a Takke CaMOyBEpPEHHBIM
MacCTHUTBIM) sl HACTOMUNBO COBETYIO CBOJUTH KOMMEHTAPUU K MUHUMYMY .

§29. BBegeHue K ctaTtbe

31ech, Kak M1 BO MHOTMX JPYIMX paszeiax, MOU PEKOMEHJAlMM — CKOPEe HEraTUBHOIO
CBOMCTBA: MMHIIIUTE OYCHh KOPOTKHUE BBEJCHUS, OTPAHUYNBASCH, HAIIPUMED, OJTHOU (pa3oii:

THE AIM OF THIS PAPER IS TO PROVE THE FOLLOWING ...
(manee cnemyet GOpMyITUPOBKA OCHOBHOTO pe3yJIbTaTa)

CCBLJIKA
IN THIS PAPER, FOLLOWING < aBTOp >, WE CONSIDER ...

Emé nyuire, HanmuImmTe B BUAE 3aroJIOBKa CJIOBO
Introduction ,

KpaTKo copMyUpyiHTe OCHOBHBIC (HOBBIC) ONPENCIICHUS M PE3yJIbTaThl, MOMYTHO COLUIHTECH
Ha Onm3Kue paboTH:

ccmmca>

THIS GENERALIZES RESULTS OF < aBTOP

ccmn1<a>

THIS STRENGTHENS A THEOREM OF < aBTOp

CChIJIKa

USING METHODS OF 5100

), WE SHOW THAT ...

OTHIIINTE IJIaH CTAaThHU (€CJIM OHA HE OUYCHb KOPOTKas):

THIS PAPER IS ORGANIZED AS FOLLOWS. IN § 1, WE ...

U, HAKOHCII, HOGH&FOI{apI/ITe HAay4YHOT'O PYKOBOAUTCIIA:

THE AUTHOR IS GRATEFUL TO PROFESSOR ( )
FOR CONSTANT ATTENTION TO THIS WORK ...

U /WIIH KOJUIETy:



... AND TO ( ) FOR USEFUL DISCUSSIONS

B coBpemeHHBIX paboTax 0JIaroJapHOCTH YaCTO BBIPAXKAIOTCS O] 3aT0JIOBKOM
Acknowledgements

U BKJIIOUYAIOT CTAaHAAPTHYIO Ppazy

THIS RESEARCH WAS PARTIALLY SUPPORTED BY ...

r7Ie BMECTO MHOTOTOYHM CTOUT 4TO-TO Bpoae an AMS fSU grant. Tlonesen u takoit 060pot: This
research was carried out while the author was visiting at (...) unu I would like to express my
gratutude to professor (...) for his hospitality.

Ho Bcem astim He croutr yBuekatbcd. IlycThb YETKO M3JI0KEHHOE MATEMATHUYECKOE
coJlep’KaHue Balllel CTaThi TOBOPUT caMo 3a cebs!

NMPUNOXEHUA

l. CTIMCOK MATEMATUYECKUX LLTAMIMNOB

Jlyist Tex yMTaresnei, KOTopele 0OOpPaTHIIUCh K 3TOMY MPHJIOKEHHUIO, HE MMPOYUTAB OCHOBHBIC
paznensl kaHuru (§§ 5-9, 11), orMeuy, 4TO, Kak MPaBUIO, NPEIIOKEHHS AHTIIUACKOTO
MaTEMaTHYECKOTO S3bIKa MOXKHO CTPOUTH, KOMOMHHPYS IITAMIIBI C TIOMOIINBIO TaK HA3BIBAEMBIX
pazzenureneil (Takux cioBedek, kKak where, such that n 1.11.). [losToMy 5 coBeTyr0 XOTS OBl
npocMoTpeTh §§ 7-9 (rme oOBSCHSETCS CMBICT CIIOB TEPMHH, XapaKTePHCTHKA, CChLIKA U
nosiCHsIeTCs, Kak oOpamartbes ¢ apTukisimMu) U § 11 (pasmenutenu), Mpexkae 4YeM CTPOUTH
MIPEIIOKEHUS TI0 HIDKECIIEAYIOIIMM CITUCKAM I TaMIIOB.

HauunnaromeMmy uuTaTento s HaCTOSTEIBHO PEKOMEHAYIO TBEPIO YCBOUTb OCHOBHBIE
mTamMibl (MX Bcero 12), mo cBoeMy YCMOTPEHHIO BBIMUCATh M OCBOMTH emié mtyk 10-20 wu,
IPOJIUCTAB Mapy CTaTell MO CBOCH crenuaabHOCTH , oToOparh u3 Hux emé mryk 10. C
MOJIYYEHHBIM CITUCKOM 13 30—40 mTamMmoB CTOUT HEMHOTO MOYIPAXXHATHCS (TOKOMOWHUPOBATH
UX C MOMOIIBIO pazaenuTenei, kak B § 11) 1 106aBUTh BHIOpAaHHBIHM 110 BKYCY CIHCOK BBOIHBIX
BeipakeHui (cM. § 13 u Ilpunoxxenwue I1). [Tocine 3TOro MOXXKHO HauWHATH MUCATh TEKCT CBOEH
CTaTbM Ha 3TOM OCHOBE. IIpu ATOM Ha/l0 HE MEPEBOAUTD, a MEPECKA3BIBATH PYCCKUM TEKCT, a €I
Jy4Iie cpa3y MUcaTh MO-aHTTUHCKU U3 TOJOBHI HIIM TI0 YEPHOBBIM (DOPMYITHHBIM 3aITUCSM.

(A) OcHOBHBbIe WTaMnbI

OTH IITaMIIbl UCHOJB3YIOTCSA MOCTOSHHO BO BCEX MAaTEMaTHYECKMX TeKCTaX. B OOBIYHBIX
AHTJIOSI3BIYHBIX CTaThsIX OHU cOCTaBIAIOT OoT 60 mo 70% obGopoToB. KoMOMHUpYS UMX, MOXKHO B
MPUHLINIE BBIPA3UTh NMPAKTUYECKU JIO0YI0 MaTeMaTHUECKyl0 CeMaHTUKy. [loyduTenbHO, 4TO
MOYTHU BCE OCHOBHBIE IITAMITBI TIOCIOBHO HE MEPEBOJATCS, WIH IIJIOXO MEPEBOISTCS HA PYCCKUN



— 3TO YHCTO aHTIUICKHE UANOMBI. J[J1s unTaTesnei, OCBOMBIINX Pa3IHIUe MEXKITY «OOBEKTaMM»
U «roHATHIMM» (§§ 9, 10), oTMETHM, YTO B LITaMIIaX U3 3TOTO CIHMCKAa CPEeJU TEPMUHOB Mbl HE
paznuyaeM OOBEKTHI M MOHATHUS, U TIOITOMY HE YKa3bIBAE€M apTUKJIU; YUTATENs, HE BIIAJCIOIIETO
3TUM HCKYCCTBOM, Mbl OTchuiaeM K §§ 9, 10. Bmpouem, mpaBuiabHO paccTaBUTh AapTUKIH
IIOMOTAIOT MPUBEAEHHBIE MOCIIE KAX/IO0r0 ITaMIla IPUMEPhl IPUMEHEHUS ATUX IITAMIIOB.

1. (repmun) IS (xapakrepuctuka).
The function f is continuous.
OyHKIUA f — HEMpephIBHA.

2. (tepmun) IS (Tepmun).

The set R is a ring.
MHO0keCTBO R ABIISIETCS KOJIBIIOM.

3. CONSIDER (Tepmum).

Consider the point (1,1) € R®.
Paccmotpum Touky (1,1) € R

4. WE HAVE (Beinenennas gpopmyia).

We have
sin*x + cos*x = 1. (D
HNmeem

sin®x + cos*x = 1. (1)
5. LET (cumBoxa wiu TepmuH) BE (Tepmun).

Let V be a vector space.
Ilycts V' — BEKTOpHOE MPOCTPAHCTBO.

6. FOR ANY (cumBou wiu tepmud) THERE EXISTS (Tepmun).

For any continuous map f:1— I there exists a fixed point c € 1.
st mro6oro otobpaxenust f: [ — [ CylmecTByeT HETIOABWIKHAS TOYKA ¢ € 1.

7. BY (cumBon) DENOTE (TrepmuH).

By R denote the set of real numbers.
O0603Ha4YMM Yepe3 R MHOKECTBO JICHCTBUTEIILHBIX YUCEIT.

8. IT FOLLOWS FROM (ccbuikay THAT [yTBepkacHuHE].

1t follows from Lemma 2 that o is injective.
W13 Jlemmbr 2 ciiefyeT, 4TO 0L HHbEKTHBHO.

9. (repmun) IS CALLED (onpenensemoe nmoustue) IF [yTBepkaenue].
A manifold is called acyclic if H(M) =0 (i > 0).
MHoroo0Opasue Ha3bIBaeTCs alUKINIHbIM, eciid H'(M) =0 (i > 0).

The map s: B — E is called a section of & if £ o s=1id.
Orobpaxxenue s: B — E Ha3pIBaeTCs CEUCHHEM paccioeHus &, ecnu & o s = id.



10. IF [yrBepxnenue], THEN [yTBepxkacHue].

If D(f) is compact, then f is bounded.
Ecnu D( /) — KOMIakTHO, TO f — OrpaHUYeHA.

11. [yrBepknenne] IF AND ONLY IF “ [yrBepsknenue].

A closed 3-manifold M is S° if and only if m,M = 0.
3amMKHYTOE TpEXMEpHOE MHOrooOpasue M siBisiercst chepoit S° Torma U TOIBKO TOTAa, KOTIa
7[|M= 0.

12. (repmunr) HAS THE FORM (dopmyna nnm cchuika).

The simplest parabola has the form x* = y.
IMpocreiimast mapaboia UMeeT BUI X° = .

(B) Moaudcmkaumm oCHOBHbIX LWUTaMMNOB

3nech coOpaHbl BHJIOM3MEHEHHS OCHOBHBIX INTAaMIOB (CBSI3aHHBIC, HAlpuUMeEp, C
MHOECTBEHHBIM YHCIJIOM); OHU 0003HAYEHBI TEMH k€ HOMEPAaMH, TOJIBKO CO IITPUXAMHU.

1'. (repmunbl) ARE (xapakTepucruka).

The numbers 5 and 17 are prime.
Yucna 5 u 17 — npocrele.
2'. (repmunsl) ARE (TepMuHbI).

Z and Q are abelian groups.
Z 1 Q — aleJeBbl IPYMIIbL.

OOparture BHUMaHHE Ha OYKBY S, YKa3bIBAIOIIyI0 Ha MHOXXECTBEHHOE 4YHCJIO B KOHIIE
npumMepa 2', 1 Ha €€ OTCYTCTBUE B IpumMepe 1': mo-aHIVIMHCKU NpuiiaraTelibHble HEU3MEHSIEMbI
10 YHUCITY.

JloGaBisisi coBO 1ot MOCHE is WIH are, Mbl NIOJIy4aeM JIOTHYECKUE OTPHUIIAHUS IITaMIIOB 1,
2,12,

3". TAKE (TepmuH).

Take a point x € X.
Bo3bméM Touky x € X.

DTOT 000pPOT CHHOHUMHYEH MTaMIy 3, UM CIEAYEeT IMOJIb30BaThCs, YTOOBI Pa3HOOOPA3UTh
peub. AHAJIOTMUHYIO (CTUIIMCTHYECKYIO) pOJib UrpatoT 000poThl 4’ 1 4" 10 OTHOILIEHUIO K 4:

4'. WE GET (Bbinenennas popmyia).
4", WE OBTAIN (Bwizenennas popmyia).
5. LET (repmunsi) BE (Tepmunsr).

Let x, y, z be the coordinates in R’.



ITycTs x, y, z— KOOpIAMHATHI B R’.

5". LET (repmun unu cumBoi) BE (tepmun), (tepmun unu cumBoit) BE (tepmun), ...

Let M be a manifold, X be a vector field on M, and x, € M be the initial point.
[lycts M — MHOrO00Opa3ue, X — BEKTOpHOE MOJIE U X, € M — HayalbHas TOYKa.

[o-aHrnmiicku KaTeropuueCcKy Helb3s 3aMEHSATh MOBTOPSEMBIN TJIaroJl Ha THUPE, a CIIOBO be
Jy4Ilie MOBTOPSTh; 0OpaTUTEe BHUMAHUE Ha 3amsTyto nepen and (cp. ¢ § 11).
B mrtamrie 6 MOKHO OMyCTUTh HaYaIbHBIE for any.
6'. THERE EXISTS (Tepmun).
There exists a nontrivial smooth solution of the Bellman equation.

CymiecTByeT HETpUBUAIBHOE TIAJKOE pellieHne ypaBHeHus benniMana.

MHOKeCTBEHHOE YUCIIO MOJTyYaeTCsl TaK:
6". THERE EXIST (repmun).
There exist two maximums of the function f.

VY ¢yHKIMU f CyHIECTBYIOT Ba MaKCHUMyMa.

J106aBIIsist CIIOBO unique mMocie exists, mojaydaeM CJIeIyIONUe BaXKHBIC I TAMITHI.
6"". FOR ANY (repmun miu cuMBOJI) there exists a unique (TepMHH).

For any bounded sequence there exists a unique least upper bound.
Jist mo0oii OrpaHUYEHHON TOCTIEI0BATEIPHOCTH CYIIECTBYET €AMHCTBCHHASI TOYHAS BEPXHSISA
IpaHb.

6"". THERE EXISTS A UNIQUE (repmuH).

There exists a unique nontrivial subgroup of G.

Cy1iecTByeT eIMHCTBEHHAs! HETPUBUATBHAS MOATPYIINA Ipymibl G.
7'. LET (cumBox) DENOTE (tepmuH).

Let p, denote the largest prime.

0O0603HaUMM Yepes3 p, HauOoJbIIIee MPOCTOE YUCIIO.
8'. BY (ccruka), IT FOLLOWS THAT [yTBepxxaeHue].

By Lemma 1, it follows that V is semialgebraic.

U3 nemmsl 1 crienyet, uto V' — nomyanredpandeckoe MHOXKECTBO.

8". USING (ccouika), WE GET [yTBepxacHue].

Using (5.3), (5.7), and (6.2), we get

w'(L)=0. (6.3)
[Tonw3yscek (5.3), (5.7) u (6.2), Mbl HOTy4YaeM
w'(L)=0. (6.3)

9". (repmun) IS CALLED (omnpenenseMoe MOHSATHUE).



The number A = b* — 4ac is called the discriminant of equation (1).
Yucno A = b* — 4ac Ha3bIBaeTCS TUCKPUMUHAHTOM ypaBHeHus (1).

9". (repmunbl) ARE CALLED (onpenensieMpie TOHSTHS).

Solutions of the equation |A — AE| = 0 are called eigenvalues of A.
Pemenus ypaBuenus |4 — AE| = 0 Ha3pIBatOTCsl COOCTBEHHBIMH 3HAaYSHUSMU oriepaTopa 4.

Ecnu ytBepxkaenus B mramne 10 I0OCTaTOYHO AJTWHHBIC, MOKHO pa3OuTh ¢pa3y Ha IBE
CIIEIyIOIINM 00pazoM:

10". SUPPOSE [ytBepxnaenue]; THEN [yTBepxaenue].

(C) OnpepneneHusa n o603Ha4YeHusA

IToxg 3TUM 3aroJIOBKOM MOKHO OBLIO OBl MOMECTHTH wmTaMnel 7, 7', 9, 9" u 9", HO oHU
I1011aJIN B «K<OCHOBHBIC) . BI[GCI) MMPUBOIAATCA MCHEC XOJ0OBBIC.

13. (repmun) IS SAID TO BE (na3Banue) IF [yTBepxnenuce].

A group G is said to be commutative if Vg',g" € G, g'*g"'=g"*g"

['oBopsT, uTO rpynna G KOMMyTaTUBHa, ecinu Vg',g" e G, g'*g'=g" *g'.

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

['oBopsT, YTO MHOXECTBO € omnepauusMu @, e ecTh HAEMIIOTEHTHOE MOJIYKOJbIO, €CIU ITH
olepaluy yA0BIETBOPSAOT yciaoBusaM (1) ...

14. ... ; THEN THIS (repmun) IS CALLED (na3Banuc).

... ; then this group is called abelian.
... ; TOTJIa 9Ta TPYIIa Ha3bIBACTCS a0EICBOM.

... ; then this set is called the convex hull of A.
... ; TOTJ1a 3TO MHOKECTBO Ha3bIBAETCS BBIMYKJION 0007104K0I MHOXKECTBaA 4.

15. WE SAY THAT (repmun) HAS (na3sanue) IF [yrBepxkacuue].

We say that the polynomial p(x) = a,x" + ... + a, has degree n, if a,# 0.
l'oBopsTt, uTo monMHOM p(X) = a,x" + ... + @, UMEeT CTeneHb 1, eciu a, # 0.

16. (tepmun) IS CALLED (na3Banue) IF THE FOLLOWING CONDITIONS HOLD: (i)
[yTBepxnenue]; (ii) [yTBepxkaeHuel; ...

A set with operations ®, e is called an idempotent semiring if the following conditions hold:
(Dae(bDc)=(aeb)® (aec)(i)..

MHoXecTBO ¢ omepanusMu @, e Ha3pBACTCS MISMIIOTCHTHBIM TOJYKOJBLOM, €CIN
BBITIOJTHEHBI CIIE/TyOIINE yCIIOBUS:
(Dae(b®c)=(aeb)® (aec)(i)..

17. WE SAY THAT (repmun) IS (Ha3Banue) AND WRITE (cumBoun).

We say that the set {xe E : x ¢ A} is the complement of A and write A=FE\A.



l'oBopsT, uTO MHOXKECTBO {Xx€E : x¢& A} sIBAsETCS MOMOJHEHUEM K A, ero o0o3HavaroT 4 =
E\A.

18. BY DEFINITION, PUT ({popmyna).

By definition, put

Fie) = tim LML)
h—0
ITo onpeaenenuto nojsiaraem
fie) = tim LIS

h—0

(D) BbluucneHus

IIpu onvcaHny BBIYMCICHUI Yallle BCEro UCIOJIb3YyEeTCs ITamIl 4:
WE HAVE (}popmymna)
WJIN KOHCTPYKLHUH, B KOTOPBHIX (hOpMyJia HEMOCPEICTBEHHO CIIeIy€eT 32 BBOJHBIM BBIPAKEHHEM:

THEREFORE, (popmyna),
HENCE, (popmyia).

BBo/1HBIC BRIpaKEHUS MOXHO BapbUPOBATh; KPOME JIBYX YKa3aHHBIX BBIIIE PEKOMEHIYETCS
UCTIONB30BaTh now, but, whence, so, it follows that, however.

Kpome mramma 4 (WE HAVE), nambonee d4acto HCHIONB3YIOTCS €0 BapHaHTHI; B
MPOCTEUIIIEM BUJIE:

19. WE GET {(dpopmymna).
20. WE OBTAIN (dpopmyna).
Wi B 6oJiee CI0XKHBIX BapHAHTAX:
21. USING (ccouika), WE GET (dpopmyuia).

Using Theorem 2.3, we get W(x) = A" o B(x) o A.
Hcnonb3ys Teopemy 2.3, Mbl monyuaem W(x) = A" o B(x) o A.

Using (2.1), (8.3), and (8.4), we get X = ...
Bocmonb3oBasmucs (2.1), (8.3) u (8.4), monygaem X = ...

Korma 3ToT mramn npuenaeTcsi, MOXHO TOJIb30BAThCS CIICIYIOIINM.
22. TAKING INTO ACCOUNT {(ccouikay, WE OBTAIN (¢popmyna).

Taking into account Theorem 2.3, we obtain W(x) = A" o B(x) o A.
Hcmonb3ys Teopemy 2.3, mbl momyuaem W(x) = A" o B(x) o A.



23. COMBINING (cmucoxk ccouiok), WE GET (popmya).
Combining (12), (13), and (24), we get ...
KomOunupys (12), (13) u (24), monydaem ...
24. COMBINING THIS WITH (ccbuika), WE GET ...
Combining this with (21), we get Lemma 2.1.
ComnocTaBuB 3T0 ¢ ypaBHeHUeM (21), Mbl onydaeM Jiemmy 2.1.
25. SUBSTITUTING ( ) FOR ( ) IN( ), WE OBTAIN ...
Substituting 2x for u in (25), we get ...
3ameHss u Ha 2x B popmyiie (25), momyyaem ...

26. ADDING ( ) TO BOTH SIDES, WE GET ...

Adding 3A* to both sides, we get ...
JoGasisist 3A* kK 00EHM YaCTAM, TTOTYIACM ...

27. SUBTRACTING ( ) FROM ( ), WE GET ...
Subtracting this integral from (2.1), we obtain ...
Beruuras sToT unterpan u3 (2.1), nony4yum ...

28. MULTIPLYING BOTH SIDES BY ( ), WE GET ...
Multiplying both sides by T(y), we get ...
YMHOXkUB 00€ yactu Ha 7()), MOTYUUM ...

29. SUMMING ( ), WE OBTAIN ...

Summing (21), and (73), we obtain ...
CknanpiBast paBeHctBa (21) u (73), momydaem ...

30. INTEGRATING ( ) WR.T. 2 ( ), WE GET ...

Integrating (3.1) with respect to x, we get ...

Differentiating (3.1) w.r.t. x, we get ...
Wnterpupys (nudpdepentupys) (3.1) mo x, moayyaem ...

31. INTEGRATING ( ) OVER ( ), WE GET ...

Integrating this expression over M, we get ...
WuTerpupys 310 BeIpakeHHE 10 001acTH M, IOTy4aeM ...

32. FROM ( ), WE GET THE FOLLOWING ( ): ...

From Lemma 3, we get the following estimate: ...
W3 nemMmeI 3 morydaeTcs cieayromas oleHKa: ...

(E) Anrebpa
31ech Masio cenu@UUecKuX MTaMIIoB.

33. ( ) ISISOMORPHIC TO ( ).



The tensor product A ® B is isomorphic to W.
TenzopHoe npoussenenne 4 ® B uzomopduo W.

34. LET ( ) BE ( ) WITH RESPECT TO ( ).

Let GL(n) be the algebra of n x n-matrices w.r.t. matrix multiplication.

[Tycte GL(n) — anreOpa MaTpHil pa3mMepa 7 X 1 OTHOCHUTEIBHO MATPHYHOTO YMHOXKEHHSL.
35. LET( YBE( ) OVER ( ).

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

[TycTh V' — KOHEYHOMEPHOE BEKTOPHOE MPOCTPAHCTBO HAJ MoJieM C.
36. DEFINE THE ( ) OF TWO{ ) AS{ ).

Define the sum of two residues mod m as the residue mod m of their ordinary sum.

OnpenenyiM cyMMy JIByX BBIYETOB MO MOIYJIO 71 KaK OCTaTOK IO MOJYJIO M HUX OOBIYHOM
CyMMBI.

37. THIS ( ) IS WELL DEFINED.
This residue is well defined.
DTOT BBIYET ONpeIeNiéH KOPPEKTHO.
38.( ) FORM A ( ) UNDER ( ).

Unitary matrices form a group under multiplication.
VYHHTapHBIC MAaTPHUIIBEI 00PA3YIOT IPYIITY O YMHOXKEHHIO.

(F) CooTBeTCTBUA U OTOOpaKeHUA

39. DEFINE ( ) BY THE RULE ( ).
Define the map o: GL(n) — R" by the rule ||a;|| — (a., ... , Q).
Ormpenenum oToOpaskeHue o, Mo npaBuiy ||a,l| — (i, ... , @)
40. LET ( ) BE GIVEN BY ( ).
Let the mapping f:C — R be given by f:z — 2|z,
ITycth oTobpaxkenue f: C — R 3a1aHO Clieayromum obpasom: f:z — 2|z,
41. LET THE( ) TAKE EACH( YTO ( ).
Let the map y take each z to\ z, arg \ z <.

IlycTh 0TOGpasKEHHE Y HEPEBOANT KAkKI0€ YHCIO Z B Uicio V z, arg \ z < T.

42.1ET( YBE THE ( ) FROM ( )Y TO ( ) TAKING ( Y TO ( ).

Let ¢ be the map from A to X* taking a € A to (j(a), 0) € X*.
[TycTh @ — otobpaxenue u3 A B X°, nepesosiiiee a € 4 B (j(a), 0) € X°.

43. DENOTE BY ( ) THE ( ) THAT TAKES EACH ( ) TO ( ).

Denote by i- the isomorphism that takes each {c} to the class {i(c)}.
O603Ha4nM yepe3 i~ 130MOPPH3M, IEPEBOAALINNA Kax bl Kiace {c} B kiacc {i(c)}.



44. THE ( ) TAKES { ) TO ( ).

The operator d/dx takes the function f(x) to f'(x).
Omnepatop d/dx nepeBogut ¢pyHkuuo f(x) B f'(x).

45.( YUNDER THE ( YIS ( ).

The preimage of 1 under the map z — z" is the set ™", k=0, ..., n—1.
[TosHblii TpooOpa3s urcia 1 mpu 0ToOpaXkeHn  z — z" COCTOMT U3 Touek e, k=0, ..., n—1.

46. DENOTE BY ( ) THE RESTRICTION OF ( Y TO ( ).

Denote by f |, the restriction of f to A c X.
O6o3naunM uepe3 f|, orpanndenue [ Ha A C X.

47. DENOTE BY ( ) THE EXTENSION OF ( YTO ( YBY ( ).

Denote by o the extension of o to the entire space R" by the identity on R"\X.
O6o03HauuM yepe3 o MPOJOJKEHHE OTOOpakeHHs o Ha BCE NMPOCTPAHCTBO R" MOCpenCTBOM
TOXKJIECTBEHHOTO OTOOpakeHust Ha R"\X.

48.LET( YBE GIVENBY ( YON( YANDBY ( YON{( ).

Let the map f: AU B — X be given by f(a)= ¢(a) on A and by f(b)=wy(b) on B.
[Tycth oToOpaxenue f: A U B — X 3amano dopmynoit f(a) = ¢(a) Ha A u popmynoit f(b) =
y(b) Ha B.

(G) l'eomeTpua n Tononorus

Crienuduueckue KOHCTPYKLUH, HCIIOJIB3YEMBbIE B TOIOJIOTUH, OYEHb pa3zHooOpasHbl. S
COBETYIO:

1. nmpouutats § 27;
2. MpOYMTaTh U CHENaTh BHIMMCKHU U3 CTAThbH XOPOILEro reoMeTpa UM TOIOoJIora Mo Baien
CHELNATbHOCTH.

3/1ech sl MPUBOXKY JIUIITb HECKOJIBKO 00pa3IoB M 3aMEUYaHUH.
49. ATTACH( )TO( ) BY ( ).

Attach the cell C, to X, by the map C: D" — X,,.
IMpuxienm kietky C; K «0cToBY» X, mocpeactBom otodpaxenus (: 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: 8D* — dH.

Beipeskem muck D* w3 M w mpukieuM pydky H® 10 COXPaHSIOIIEMY OPHUEHTAIHIO
romeomopdusmy h: dD* — S6H.

51. PUT ( ) IN GENERAL POSITION WITH RESPECT TO ( ).

Put the smooth map ¢ in general position w.r.t. the submanifold M* — R,



IMpuBeném raaaKoe 0ToOpaXkKeHne ¢ B 00IIee MOI0KEHHE OTHOCUTEIBHO TTOAMHOr000pasust M*
c R".

52.( YBOUNDS ( YIN( ).

The sphere S™' bounds a disk D" in the space R".
Coepa S"' orpannumBaet auck D" B mpocTpaHcTBe R,

3ameTuM (B CBSI3U C MpUMEpoM 52), 4To cioBO boundary MO-aHIVIMHACKU O3HAYaeT Kak
«TpaHUIly», TaK U «Kpai» (OMOHUMHsA!); CIOBO XK€ edge o3Ha4daeT «pebpo» (rpada wium
NOJIM3pa) U B CMBICIE «Kpai» (MHOrooOpasus) HHUKOTJAa B MAaTEMaTHYECKHUX TEKCTaX HE
ucronb3yercs. B 3TOl ke cCBsA3M 00paTMM BHHMAaHHE 4YWTATelIsl Ha CIOBO Span
(cyleCTBUTEIBHOE M TJIaroj), HE UMCIOIEe aHajiora B PYCCKOM sI3bIKE W O3Hauaroriee (B
IJ1aroibHOM (popMe) UTO-TO BpOJC «HATSIHYTh Ha». BOT mpuMepsl ero yrnoTpeodaeHus.

53. ( ) SPANS ( ).

The disk A spans the curve .
Jluck A HaTSHYT Ha KPHBYIO Y.

54. LET ( ) BE( ) THAT SPANS ( ).

Let A be a singular disk that spans the curve vy.
Ilycth A — CHUHTYJSIpHBIN AUCK, HATSHYTHINA HA KPUBYIO .

Let L be the linear subspace that spans the vectors e, ... , e,.
Ilycts L — nuHENHOE NOAIIPOCTPAHCTBO, HATSIHYTOE HA BEKTOpA €y, ... , €,.

B 3aKIIIOYCHHUEC, TPU IMOJIC3HBIX HITaMIIa JJI TOIMOJIOTOB.

55. LET ( ) BE ( ) JOINING ( ) TO ( ).

Let a: [0, 1] — X be a path joining a to b.
[ycts a: [0, 1] — X — myTh, coeTMHAIOMUN a U b.

Let F, be a homotopy joining a to b.
[Tycth F, — romotonus, COeANHSIONMAass 0TOOpakeHus a u b.

56. BY APPROPRIATELY MODIFYING ( ), WE CAN ASSUME THAT [ ].

By appropriately modifying the map f, we can assume that all singularities of f are canonical.
Momudunupyst oroOpakeHne f  COOTBETCTBYIONIMM 00pa3oM, MBI MOXEM CUHUTATh
KaHOHWYECKMMH BCE €r0 CHHTYJISIPHOCTH.

[ocnennuit mramn — 1711 T€X, KOMY HPOIIE HAPUCOBATh, YeM OOBSICHUTH CJIOBAMHU:

57. THE CONSTRUCTION (of the map f) IS SHOWN IN [Fig. 5].

Mpunoxenwue Il. CMTUCOK BBOOHbIX BbIPAXXEHUA U M OUOM

BBonHbie BbIpakeHusi (MW ClIOBa), MOAPOOHO ommcaHHble B § 13, KpaTko MOXKHO
ONpPCACIIMTL KAaK I'pyHIIbI CJIOB, KOTOPBIC CTABATCA B HA4YaJIC MPCAJIOKCHUSA, CUHTAKCUYCCKH HC
CBSI3aHBI C HUM, HO BJIMSIOT HAa €r0 CEMaHTHKY. Yalie BCEro MCHOJB3YIOTCS Suppose W then,
KOTOpbIe OOBIYHO MOSBIISIIOTCS TOCIE0BATENbHO (TIOAPAA B ABYX ¢pa3ax). [I[puBoauMbIil HUXE
CIHCOK OPTaHU30BaH B 26 IPpyII CEMaHTUYECKH OJIN3KUX BBIPAIKCHHIA.



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

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

Obviously, | Clearly, | Evidently, | Trivially, | It is obvious that | It 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,

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 inductive 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 | Finally let us prove that

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, | In 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

In this paper we prove that | In this section we show that

Arguing as above, we see that | Continuing this line of reasoning, we see that

B mpeasiayiieM CIucKe MPUBOIATCS CJI0BA U BBIPAKEHUS, HE 00pa3yIoIre rpaMMaTHICCKH
3aMKHYTBbIC KOHCTPYKLMHU: OHU HYXZAIOTCA B IPONOJDKCHMM. Hukecienyromui ke CIIMCOK
COCTOWT M3 3aMKHYTBIX HIMOM, KOTOPbIE HUCIIOIB3YIOTCS KakK HejIbHbIC ()pa3sl 03 U3MECHEHUN H
JI00aBIICHHH.

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.

Mpunoxenwue lll. CMTMCOK KOHCTPYKLMIA C NMPEQJIOrAMU

Haunéwm co crucka HanbOoiiee XOJOBBIX TAKHUX KOHCprKHHﬁZ

at the point x: B TOYKE X,

replace x by y: 3aMeHHTb X Ha ),

substitute y for x: 3aMEHUTH X Ha ),

change x to y: 3aMEHHTb X Ha ),

X belongs to X: x npuHagIexuT X,

X depends on a: X 3aBUCHT OT 0,

a, tends to © as n — ©: @, CTPEMUTCSI K 00 TIPU 1 —> 0,
extend f to X: mpomomxuTh f Ha X,

restrict f to ACX: orpannunth f Ha ACKX,

f ranges over X: f mpoOeraet X,

polynomial in x: TIOTUHOM OTHOCHUTENBHO X,
function of the variable x: GyHKINS IEPEMEHHOMH X,
system of equations: cucTeMa ypaBHCHHI.

OTH KOHCTPYKIIMM CTOWT 3allOMHHTH. JlanmpHeillmue mpuMepsl CrpyNIUPOBAaHBI IO
AHTTUICKUM TIpejioraMm of, to, in, by, on, for, with, from, at, over, under, into, onto, along, as.

Bo3MOXHO, 4YHTaTEeN0 CTOWUT BBIMUCATh T€ KOHCTPYKIWH, KOTOpPBIE dalle BCETO
BCTPEUAIOTCS B TEKCTaX IO €ro CrenuaibHOoCTH. PazymeeTcs, mpu 3ToM o0lieMareMaTniecKue
TEPMUHBI (KOTOPBIMHU S 37I€Ch TBITAJICS OTPAHMYUTHCS) MOKHO 3aMEHSTh Ha WX CIEIHaIbHbIC
KOHKpETH3aIuK, (Harpumep, map — epimorphism, set — variety, structure — metric 1 T.IL.);
9TH ¥ 1TOJJOOHBIE 3aMEHBI HE BIEKYT 3a COOOI M3MEHEHUI! MPEIOTOB.

Hwxe KOHCTpYKIMU C IpeyioraMy CrpyIIIMPOBAaHbl «C aHITIMICKOIO Ha PYCCKHi», T.€. IO
aHenuicKkum TpesyoraM, B MpuoIu3uTeasHoM yactoTHoM nopsiake: (1) = OF, (2) = TO, ..., (15)
= ALONG. [lna ymobcTBa moOMCKa 4acTh 3TOrO CHHCKa 3aTeM IpeJCTaBieHa B OOpaTHYIO
CTOPOHY, C PYCCKOT'O Ha aHITIMHCKUN. UUTaTento ciieyeT UMETh B BUJy, YTO CHCTEMaTU4YECKOE
U3y4YEHHE ITOM BTOPOW 4YacTU — 6pedHo (OHO pa3BHBAET «PYCCKOSI3bIYHOE MBIIIJIEHUE» II0
OTHOLICHUIO K AHMIMHCKUM MpeajoraMm), 3Ty 4acThb CJEIyeT HCIOJIb30BaTh TOJIBKO Kak
CIIPaBOYHBIN MaTepHal.

Bravane — naunboinee ynoTpeOUTEIbHBIN B aHTITUICKOM SI3bIKE MPEIOT of-

(1) OF
[0ObIYHO TEPEeBOAUTCS MYyCThIM CHMBOJIOM + MPUMEHEHHEM IMajexXa «KOro-4ero»; WHOTrAa
NEPEBOJUTCS IPEAJIOTAMU U3, OM, C, npu U Ap.]



a function of x: QyHKIUS IEPEMEHHOH X,

a solution of equation (2.1): pelieHue ypaBHenus (2.1)
(momyctumo u solution to (2.1)),

the set of all x: MHOXeCTBO BCEX X,

one of the sets: 0JHO U3 MHOXKECTB,

the class of functions: xnacc QyHKUUH,

a subset of R"™ IMOIMHOKECTBO MPOCTPAHCTBA R"
(OctopoxHO: MepeBOAUTh «a subset of X» Kak «MOJIMHOXKECTBO X» HEJb3s: MO-PYCCKHU 3TO
BBIpQ)KEHUE HMEET J[Ba pa3HBIX CMbICTa! AHAJOTHYHBIE TPEIOCTEPEIKEHUS] OTHOCATCA K
IpyTUM MpuMmepaMm ¢ of. B nmanbHeiiliem Mbl MOMeuYaeM «yraJaHHBIE» CIIOBA CIEAYIOIIUMU
KaBBIUKAMU: « »),

closure of X: 3aMbIKaHUE «IIPOCTPAHCTBA» X,

neighborhood of x: OKpEeCTHOCTH «TOUYKH X,

subdivision of M: mnonpaznenenue «PL-mHOr000pa3zus» M,

the sum of a and b: cymma a u b,

the center of the circle: UEHTpP OKPYX HOCTH,

an equation of order n: ypaBHEHHE MOPSKA 7,

a system of equations: cUcCTeMa ypaBHECHUH,

a group of transformations: rpynmna npeoOpa3oBaHUi
(Homyctumo u «transformation group», HO He «equation system» W He «point neighborhoody;
WHBEPCUHM TaKOTO poJa CIIEAYeT JeNaTh TOJBKO €CIIM Bbl WX BCTPEUAIM B HATYpPaJbHBIX
TEKCTax),

angle of rotation: yTOJ IOBOPOTA,

consists of all points: CcOCTOUT U3 BCEX TOUEK,

the mapping f of G: otobpaxenue f «odmactn» G,

generalization of Theorem 2: 06061menue Teopemsl 2,

is independent of N: HE 3aBHCHT or N
(Onnaxo: «is dependent ony», a He «of »!),

transpose of the matrix: TpaHCTIOHHPOBAHHASI MATPUIIA,

complex conjugate of z: «4HMCI0», KOMIUIEKCHO COMPSIKEHHOE C «UHCIOM) Z.

[TpuBenémM HECKOIBKO KOHCTPYKLUM, Ie BMeCTe C of HCIOJB3YIOTCS €€ H ApyTrue
IpeJIOTH:

of dimension 2 over C: pa3mepHocTH 2 HaJ C,

extension of ¢ by the identity on R"\A: TPOI0IDKEHUE «OTOOPAKECHHS» () TOXKIACCTBEHHBIM Ha
R"\4,

circle of center O and radius R: OKpyXHOCTh paguyca R ¢ neatpom O,

coefficient of X’ in p(x): ko3 unmeHT Ipu x° B p(x),

rotation of F about x: BpamieHue «Qurypsn» F 0KOJIO TOYKH X,

defined on all of X: omnpeneneHo Ha BCEM X,

take H in place of G: B0o3pMEM H B kauecTBe G,

image of A under f: 00pa3 «MHOXeCTBa» A TIPH «OTOOpaKCHUM» f .

©) TO

[repeBoUTCSt OUEHB pa3HOOOPA3HO: MAICKOM KKOMY-YEeMY», IPEIJIOTaMHu K, Hd, 00, 8, ¢ U JIp. |

x belongs to X: x npuHaminexur X,

change x to y: 3aMEHHM X Ha ),

X is equal to Vi X paBeH V,
(Homyctumo u «x equals y», HO KaTeropruuecku Hemb3s «x equals to y»),

x corresponds to y: X COOTBETCTBYET ),

f takes x toy: [ oToOpaxkaer x B,



X" tends to 0: x" ctpemutcs k 0,

X maps to y: X 0TOOpa)kaeTcs B ),

[, is parallel to I,: [, mapannenbna(o?) /,,

assign H.M to each M: noctaBuMm B cooTBeTcTBUE H:.M Kaxaomy M,
relative to the topology T: OTHOCUTENBHO TONOJOTUU T,

l is tangent to S: [ xacaercs S,

all primes up to 97: Bce MPOCThIEC YUCIA BIUIOTH 10 97,
attach a handle to M: TIpUKIEUTH YUKy K M,

restrict the map f to N: orpaHH4uTh OTOOpakeHue f Ha N,
extend the map f to W: nponomxuTh oToOpaxenue f Ha W,
12 is relatively prime to 25: 12 B3aumMHO mpocTo ¢ 25.

[TpuBeném nmpumMepsl ynoTpeOaeHus fo B COUETaHUH C JPYTHUMHU MIPejIoraMu:

sum from 1 ton: cymma ot 1 10 n,

integrate from a to b: WHTErpupyeMm oT a 10 b,

fisamap of XtoY: f — orobpaxenue XB Y,

fisamap fromXtoY. f sBasercs otoOpakeHrem u3 X B Y,

the application of the lemma to this situation: TpUMEHEHHE JEMMbI K TOW CUTYallUH,

extend [ to all of R" by the identity: mnpomomxuM f Ha Bc€ R" TOXIECTBEHHBIM
O0TOOpaXeHUEM,

the contribution of K to the...: Bknan K B...

3) BY

[mepeBoANTCS MaZeKOM «KEM-YeM», IPEJJIOraMU Ha, Yepe3, no, NOCPeOCmEoM )

H.(X) is determined (defined) by X: H«{X) onpenensercsi «mpocTpaHCTBOM» X,

denote my(X,Y) by A: o6o3nauum my(X,Y) yepes 4,

{x.} is majorized (bounded above) by x: {x,} orpaHu4eHa CBEpXy «UUCIOM» X,

f and g differ by C =const: f u g ommgarorcs Ha C = const,

the homomorphism  f. induced by f: roMmoMophu3M  fi, HHIYIHUPOBAHHBIN
«oTOOpakeHuem» f,

dividing (multiplying) by x: nens (yMHOXas) Ha X,

¢ is given by (2.3): ¢ nonyuaercs u3 «popmynsn» (2.3),

X is generated by e, ..., e,; X OPOKAACTCA «BEKTOPAMI €, ..., €,,

by construction (definition, assumption): 10 MOCTPOCHUIO (ONPEICICHHIO, YCIOBHIO),

f is approximated by { f,}: f anmpoKCUMHUPYETCS «IOCIEeI0BATEILHOCTHION { f,},

A is permuted by 6 € S,: A nepecTaBiseTCs «MOJICTAHOBKOW» G € S,

Lemma 1 is obtained (proved) by induction: nemma | mosy4aeTcsi (JOKa3bIBaeTCs) IO
UHTYKIUH,

rotation by the angle m/3: moBoOpoT Ha yroiu m/3,

by putting (setting) x = 1: monarasi x = 1,

by the theorem, ...: 1O Teopeme, ...

Jlanee HECKOJIBKO KOHCTPYKIUH, T1ie by MOSABISIETCS C APYTUMH MPEATIOTaMHU:

extend [ by the identity to f:  TPONOIDKUM «OTOOpakeHHWE» f TOXKISCTBEHHO [0
OTOOpaxeHus f,

the extension of M by H: pacmupeHue «MoayJis»» M MOCpeacTBOM «MOTyJishy H,

A is moved by finite number of shifts: A nepeHOCUTCS] KOHEYHBIM YHCIIOM CIIBUTOB,

X is mapped by f to Y: X otoOpaxkaeTcs mocpeactsom f B Y.

4) IN



[mepeBoaUTCS TIpEATIOTaMH 8, OMHOCUMENbHO, NO, OM, THOTA TAJIEKOM «KOTO-4EeT0) |

X is contained in X: X conepxurcs B X,

M lies (is embedded) in R": M nexwut (B1oxeHO0) B R,

a polynomial in x: TIOTUHOM OTHOCUTEIHHO X,

A is everywhere dense in X: A BCIOJly TIIOTHO B X,

X is compact in the weak topology: X KOMITaKTHO B €100 TOIOJIOTHH,

in the case (i1),: B ciyuae (ii),

in the space (group, ...): B IPOCTpaHCTBE (TPyIIIIE, ...),

A intersects B in a plane: A nepecekaer B 10 MIOCKOCTH,

symmetry in the plane: 0OTpaXeHHE OTHOCUTEIFHO TUIOCKOCTH,

represent in the form: TpPeICTaBUTH B BUJE,

differentiation  (integration) in t: muddepeHpoBaHe  (MHTETPUPOBAHUE)  TIO £,
(Ho nyue ckasarth differentiation with respect to t),

domain in R": 00nacth B R”,

take x in place of y: BO3bMEM X BMECTO ),

the multiplier in the second term: MHOXWTEIIb BTOPOTO YJICHA.

Heckonbko KOHCTPYKIHM, B KOTOPBIX i1 UCIIOJIB3YETCSI COBMECTHO C APYTUMHU IPEJIOraMu:

polynomial of degree n in the variables x, y: TIOTUHOM CTENIEHH 71 OT IEPEMEHHBIX X, V,
in transverse position with respect to M. TpaHCBepCaIbHO OTHOCUTEIBHO «MHOTO00pasusi» M,
in the sense of distributions: B cMbIciie 0000IIEHHBIX ()YHKITHIA.

() ON

[mouTH Bcerna nepeBOAUTCS MIPEAJIOTOM Ha, UHOT/A 0, ¢, HO, OM]

points on the curve: TOYKHW Ha KPUBOH,

points on the boundary: TOYKU Ha TpaHHUIIE,

depends on: 3aBUCHT OT,

projection on: MPOEKLUA B,
WIN Ha, HO TOJIBKO B TEX CIIydasx, KOTJa MPOEKIUs He CIOPBEKTUBHA (Cp. IPEIJIOT 0nto),

the identity on: TOXIecTBO Ha,

function on the domain: (yHkIHS Ha 00NaCTH,

metric (topology, structure, ...) on: MeTpHKa (TOMOJOTHUS, CTPYKTYpa, ...) Ha,

theorem on implicit  functions: Teopema 0 HESIBHOU byHKIMHA
(uarie roBopHTCs theorem about, a B JTaHHOM ciydae implicit function theorem),

graph on n vertices: tpad ¢ n BepUIMHAMH,

terms on the diagonal: 4YneHBI, CTOSIINE MO TAATOHAIH.

(6) FOR
[moutn Bcerma mepeBOIUTCS MPEIOrOM 0Jis1, MHOTIAa TAJeKOM «KOTO-9€roy, MPeIoraMu npu,
OMHOCUMENbHO, K]

boundedness condition for the function: ycnoBue OrpaHUYEHHOCTH ISl PYHKIINH,

a basis for the space: 6a3uc IpOCTPaHCTBA,

solved for y". paspernieHHOE OTHOCUTEIHHO ),

the inverse for f:
(dame roBopuTCS the inverse of f),

the problem for H.. 3anaua mjist H.,

X, is compact for all n: X, KOMIaKTHO JJIs BCEX 7,

substitute  x  for y in (2.1): 3aMeHMM Y Ha X B 2.1
(3TO MOXHO CKa3aTh W Tak: replace y by x in (2.1); obpatuTe BHUMaHHE Ha MOPSIIOK OYKB X U
).

obpaTHOE K f



(7 OVER

[mepeBoaUTCS TIpEATIOTaMu HAO, NO, HA, TIATIEKOM KKOTO-UTO» |

f ranges over Imf: f mpoGeraer Im f,

n runs over all even integers: n mpoberaet Bce YETHBIE YNCIIA,
integrating over M: wuterpupys no M,

vector space over R: BEKTOPHOE IIPOCTPAHCTBO HaJ R,
summing over all n: cyMMHUpPYsI TIO BCEM 7,

cone over X: KOHYC Han X,

affine scheme over F. addunnas cxema Ha F,

fibration (bundle) over B: paccnoenue Haj B,

module over the ring Z: MOIYJb HaJ KOJBIIOM Z,

linearly independent over R: JTWHEWHO HE3aBUCUMBI HAJ MOJIEM R,
continuous over all of X: HenpepbIBHA Ha BCEM X.

(8) UNDER

[mepeBoauTCS MpeioraMu npu, noo, noj

under the action of G: mon neiicteuem G,

under the condition: TIpu ycJIOBUH,

group under multiplication: Tpynmna no yMHOXEHHIO,

under the map (morphism, ...): 1pu oToOpaxxeHuu (Mopdusme, ...),
invariant under shifts: VHBapuaHTHO MPH CABHUTrax,

Under BMecTe C IpyrUMU MPEATIOTaMU:

X projects on X under p: X ipoextupyercst Ha X Ipu «OTOOpaXKEHUN» P,
a maps to b under f: a otobpaxaercs B b pu oTOOpakeHuu f,
the image of X under f: o00pa3 «mpocTpaHCcTBa» X MPH «OTOOpaXKEHUN» f .

©) FROM

[mepeBoauTCs MpeasoramMmu u3z, om|

follows from: cnenyer u3,

subtracting from: BBIYHUTAS U3,

moving away from the point: JBUTas OT TOYKH,

bounded from above: orpaHUYeHO CBEPXY,

determined from the initial data: onpenenéHHOe U3 HA4YaJbHBIX TaHHBIX,
functions from the space: GyHKIHHM U3 TPOCTPAHCTBA.

From c npyrumu npejuioramu:

at the distance of h from X: Ha paccrostHuH /i OT X,
integrate from a to b: wHTErpUpYeM OT a 10 b.

(10) WITH
[mepeBoaUTCS TAEKOM KKEM-U4eMy, IPEIJIOTaMU C, HA |

equipped with a metric: cHaOXEHHOE METPUKOH,

supplied with a norm: cHab)kEHHOE HOPMOIA,

coincides with: coBHajaer c,

identified with: O0TOXIEeCTBIEHHBIH C,

put into correspondence with the group: TIOCTaBUTh B COOTBETCTBUE C TPYIIIIOH,
angle of 60° with the plane: yron 60° ¢ IIOCKOCTHIO,



take the product with X: B3sTb IpOU3BEACHUE Ha X,

intersection of M with N: mniepeceuenue M c N,

arcs with small diameters: Ryru MajbIX I1UaMETPOB,

subspaces with finitely many components: MOANPOCTPAHCTBA C KOHEYHBIM YHCIOM
KOMITOHEHT,

fibration with fiber I and base B: paccnoenue co cioeM F u 6a30ii B.

(11) AS

[mepeBoauTCS MpeIOraMu npu, Kax, BEIpaXEHUSIMU 6 8ude, 8 Kauecmae)

as n — oo TPH Hn — 0,

regarded as a function: paccmaTtpuBaeMasi B KauecTBe ()YHKIIHH,
considered as a function: paccMmatpruBaemasi Kak QyHKIIHS,
viewed as a function: paccMarpuBaeMasi Kak (GyHKLUS,
expressed as: BBIpOKCHHAS B BUJIC.

(12) AT

[mepeBoaUTCS IPEASIOTAMH 8, HA |

at the point. B TOUKe,

at time t: B MOMEHT BPEMEHHU /,

at infinity: Ha OECKOHEYHOCTHU, B OECKOHEYHOCTH,

has at most two solutions: wMeeT He 0oJiee IBYX pEIICHUH.

(13) INTO

[mepeBoanTCA Npengoramu 6, Ha|

decomposition into the product: pa3noxeHHe B IPOU3BEACHHE,
divided into two classes: pa30uTO Ha JIBa KJiacca,
partitioned into: pa30ouUTO Ha.

(14) ONTO
[mepeBoAUTCS MPEIIOroM Ha; YNOTPeOseTCs TONBKO TOTa, KOTrJa HYKHO MOJYEPKHYTh, YTO
paccMaTpHuBaeTCs CIOPhEKTUBHOE OTOOpaKeHNME |

the homeomorphism of (0, 1) onto R: Tomeomopdusm uatepBaina (0, 1) Ha Bc€ R,

the projection (x, y) — (x, 0) of R® onto the x-axis: nupoekuus (x, y) — (x, 0) mmockoctu R* Ha
0Cb abcuucec.
OOpatuTe BHUMaHHE, YTO BBIPAXXEHHE projection on, KaK MPaBUIIO, HCIOIB3yeTCs, KOrua
MPOEKIINS HE CIOPHEKTHBHA.

(15) ALONG

[mepeBoANTCS CIIOBaMU 800.1b, NO HANPABAEHUIO, N3PEIKA TTAJICKOM «KEM-Uem» |

x moves along the curve: x IBUTAeTCs BAOJIb KPUBOH,

v is directed along.... v HampaBieH BAOJb...,

derivation along v: TpoWu3BOAHAs IO HANPABJICHUIO V,

pullback along the projection: OTOOpaXeHHE, HHAYIHUPOBAHHOE  TPOCSKIIUECH.
OdyHIaMeHTabHOE (TOTOJIOTHYECKOe U OOIIeKaTeropHoe) noustue pullback moyemy-to He
UMeeT OOIIeymoTpeOUTETFHOTO TEPeBoia Ha PYCCKUH S3BIK; MEPEBOJ «UHIYIIMPOBAHHOE
0TOOpaKCHHE)» HEeaIeKBATCH.

A Teriepb BBITIUIIEM BCE 3TO B 0OpATHOM TMOPSZIKE, T.€. C PYCCKOTO Ha aHTIIMUCKUH. Hauném
C TMAJICKE.



(1) POOUTENbHbIN NAOEX («KOT0-94ero))
[oObruHO TepeBouTCcs npegiorom OF, pexe TO]

Kiacc QyHKIWA: class of functions,

GyHKIMS IEPEeMEHHOU X:  a function of X,

OKPECTHOCTH TOYKH X: a neighborhood of X
(mpyrue npumepsi cM. Ha OF),

l xacaercs S: [ is tangent to S,

OTHOCHUTEIILHO METPUKHU: With respect to the metric,

TYTH MaJIbIX TMaMEeTpPOB: arcs with small diameters
(wm) arcs of small diameter.

2) OATENbHbIN NAOEX («xoMy-uemy»)
[00braHO TIEpeBoamTCS Mpeaorom TO]

X mpuHAIISKUT X: x belongs to X,
¥ COOTBETCTBYET X: ) corresponds to x.

3) BUHUTENbHbIN NAOEX («kemM-uem»)
[0ObruHO TepeBouTCs Mpenorom BY, pexe WITH]

H.X onpenensercs npoctpancTtBoM X: H.X is determined by the space X,

{a;} orpannueno uucinom M: {a;} is bounded by M,

CHAOXXEHHOE METPUKOW: equipped with a metric,

MIPOJIOJDKEHNE f TOXKIECTBOM BHE X: extention of [ by the identity outside X,
roMoMop($u3M, UHIAYIUPOBAHHEIN f: the homomorphism induced by f .

(4) B
[o6braHO TIepeBoauTCs npemiorom IN, a takxke INTO, TO, BY, ON]

X conepXuTcs B X: x is contained in X,

f orobpaxaer XB Y: f maps Xinto Y,

f orobpaxaer x By: f takesxtoy,

B ciyyvae II: in case 11,

MIPEICTaBUTh B BUJIE: represent in the form.

6) HA
[o6bruHO IepeBoanTes mpennorom ON, a takke TO, pexke ONTO, INTO, BY]

TOYKH Ha KpUBOM: points on the curve,

METpHUKa Ha IPOCTPaHCTBE: metric on the space,
3aMeHHTh Ha: replace by,

MOBOPOT HA YToJI . rotation by the angle a,
otoOpakeHue Ha Bc€ Y: map onto Y,
MpoAOJKEHHE Ha X:  extention to X,

orpanuuenue f Ha A: restriction of f to A,
pa3duTh Ha JBa Kjacca: partition into two classes.

(6) ansa

[o6bruHO TIEepeBoauTCs npeanorom FOR]

3a/1aya JiyIsl KOTOMOJIOTH:  the problem for cohomology,
G, — abenesa s Beex n: G, is abelian for all n.



(7) HAL

[o6bruHO TIEepeBoauTCes npeanorom OVER]

KOHYC Haa X: cone over X,
paccnoenue Han B:  fiber bundle over B,
MOJlyJIb HaJ KOJbLOM: module over the ring.

) nPn
[mepeBomuTcst oueHb pasnoodpasno: AS, AT, FOR, UNDER]

a,—0npun—ow: a,—>0asn—o,

o0pa3 pu 0TOOpakeHUu: image under the map,
pu ycnoBuu: under the condition,

f onpeneneno ipu x>0: [ is defined for x>0,
koo dunment npu x°:  the coefficient at x*.

9) n3
[06BruHO MepeBoauTes npeaioramu FROM u OF]

otoOpaxenue us X B ¥: map from XtoY,
BbIUUTAs U3: substracting from,

COCTOHWT U3 TOYEK: consists of (the) points,
OJIHO M3 MHOXECTB: one of the sets.

(10) C
[o6braHO TIEepeBoanTCes ipeaiorom WITH, pexe TO, ON]

yTOJ C IpsMoii:  angle with the line,

COBIIAJAET C: coincides with,

B3aUMHO MPOCTO C: relatively prime to wunu coprime to,
graph ¢ n BepmmmHamu: graph on n vertices.

MpunoxeHue IV. OBPA3EL MATEMATUYECKOI'O TEKCTA

Hmxe mnpuBonuTcs mnpumep npocTeimero (¢ TOYKM 3pEHUs  S3bIKA) AHIVIMKACKOIO
MaTEMaTHYECKOro TEKCTa, IEMOHCTPUPYIOIIEr0 NOCTOSHHOE UCIIOIb30BAHNE HAMOOJIee XOJOBBIX
LITAMIIOB. ODTOT TEKCT BO3HUK B MMHCKE, KOIZla aBTOp YHWTal JIEKIUH Ui CTYJIEHTOB-
BTOpPOKYpcHUKOB Koyuiemka Codyca JIu, OTHOBPEMEHHO HW3YYalOIIUX AHTIUHUCKHHN SI3BIK WU
mateMaTuKy. OH ObLT 3aIMCaH U M3/1aH CAMHMHU CTYACHTaMH B MOPSJKE O0y4YeHHs eIIé OHOU
npemyapocTa — Habopy B TeX'e.

§ 1. PRELIMINARIES
Let R be the coordinate plane Oxy.

Definition 1. A map F: R* — R’ is bijective if
(1) w, #u, = F(u,) # F(u,) and
(2) for any u € R® there exists a v € R* such that F(v) = u.

For any bijective map F there exists an inverse map F''; here

u=F'(v) iff F(u)=v.



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

Suppose F: R* — R? is a map. Then the coordinate expression of F is
F= {FlaFZ}a FI =F1(xay)a F2=F2(xay)a

here F, and F, are real-valued functions on R?, and the real numbers F\(x, y), Fy(x, y) are the x-
coordinate and the y-coordinate of the point

F(u) = (Fi(x, ), Fa(x, ) € R,
where u = (x, y) € R%.

Definition 3. A homeomorphism F: R* — R’ is a diffeomorphism if the coordinate functions £,
F, are infinitely differentiable.

Definition 4. The map F is /inear if the coordinate expression of F'is of the form
Fi=ax+by, F,=cx+dy,

where a, b, ¢, d € R% The table of numbers

- (2
is the matrix of the linear map F.
Lemma. 4 linear map F: R* — R’ is bijective iff’
det[F| = ad — bc # 0.
The proof is elementary.
Remark. Actually, the space R* is a two-dimensional vector space V?; the vectors v € V* are of
the form v = ou, where u € R* and 0o € R’ is the origin. In the sequel, R* and V* are often

identified.

Definition 5. A map F: R* — R’ (or F: R* — V?) is smooth if the coordinate functions F,, F, 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* — V2. Suppose u is a point of R*; then
the representation™ of the vector field v at the point u, is the vector uou;, = v(u,); note that the
origin of the representation at u, is the point u, (not the origin of coordinates o € R?).

Example 1. Let the vector field v be the constant map

VviR* — {l1,-2} € V™~



Then the representation of the vector field v consists of equal parallel vectors.

[3neck, pasymeeTcs, ObuTa HApUCOBaHA KapTHUHKA. |

Example 2. Let the vector field v be the map

Vi Rz_)Vza (xay)_)(ya_x)'

Then the representation of the field v has the form...

[Pucyercs kapTuHKa. |

* .
3nech «representationy» MepeBOJUTCS Kak «M300pakeHHe». Ha3all K TeKCTY

MpunoxeHue V. OTBETbI K YIIPAXHEHUAM

Pazymeercs, B ciydyae mepeBojia WM Iepeckasa MpejuiaraeMbleé OTBEThI — OOBIYHO HE

CAWHCTBCHHO IIPpaBUJILHBIC.

BaumarennHBIN YuTaATEIh HaBCPHO 3aMCTUJI, YTO MATEMATHYCCKOC COACPIKAHUC OTACIbHBIX

¢dpa3, nmpeaHa3HAYCHHBIX MJIs MEpPEeBOJa, — JOBOJIBHO COMHHTEIBHOE. DTO 00CTOATEIHCTBO
00yCJIOBJICHO CTPaHHBIM YyBCTBOM FOMOpa aBTOPA.

[ ocTaBuMJ 37€Ch TOJBKO aBTOPCKUM TEKCT, KOTOPBIM MpEIIIecTBOBAI OTBETaM, a CaMH

OTBETHI MEPEHEC K yIpakHeHUsIM. — E£.G.4.]

l.

2.

3.

IIpumeyanus

a TOYHee, 0-aMEePUKAHCKH — B KHHUT'€ BCIO/lY MCIIOJIb3YETCS aMEPHKAHCKOE, a He OpUTAHCKOE MTPAaBONUCAHUE:
center (a He centre), neighborhood (a ue neighbourhood) u T.11. Ha3a K TEKCTY

3T10T 060POT HE MPOTUBOPEUYHUT U3BECTHBIM MPABUIIAM IPAMMATHKH, HO TaK [IPOCTO HE FOBOPSIT; €CIIM yOpaTh
apTHKIIb, BRIPAXKEHHUE in further text UHOTA IOMYCTUMO, HO IJIOXO CMOTPHUTCS B Hadase (pasbl; 3eCh JTy4lle
further on, below, in the sequel. Ha3al K TEKCTY

Hexoropble aHmmiickne cCymecTBUTENBHBIE, CKaXXeM, CJOBO fransformation, TpEBpaIAOTCs B
npwiaraTeidbHble, KOrJa WX CTaBAT Iepe] JpYyrMMH CYIIECTBUTEIbHBIMU (31€ch, Hampumep, B
CIIOBOCOYCTAHUU transformation group), HO TPH STOM HE MOTYT HUIPaTh POJb NPUIATaTeIbHBIX, CTOS
otnensHo. Takue clloBa MBI HE CUUTAEM XapaKTePUCTUKAMI. Ha3aJl K TeKCTY

. OOBIYHO B COCTaBHOM MPEIIOKEHUU ¢ pasaenuteneM such that, nanpumep, There exists a point ¢ such that

f(c)=0. Hazax K TeKcTy

. OTa KOHCTPYKIHA M IO-PYCCKH NPOTHBOPEYUT HOPMAM JIUTEPATYPHOTO S3BIKA, HO YaCTO BCTPEYAETCS B

MAaTEMATUYCCKUX TEKCTAX. HA3aJ K TCKCTY

. 1 coBerckoe BoctinTanue, BO MHOTOM OCHOBAaHHOE Ha 3a3yOpHBaHHMM NICEBJOHAYYHBIX U KBA3WINTEPATypPHBIX

TEKCTOB, HAITMCAHHBIX YNHOBHHUKAMH OT 06p2130BaHI/IH. Hazall K TEKCTY

. Kak unTaTh mo-aHIrJIHHCKH WICKIHKU Ha Mpo3padkax» — OTACJIbHad TEMa. bl OrpaHN4yCb TaKUM YKa3aHUCM:

HE TOPOIMUTECHh MCHATH NPO3pPAYKH, YBEPCHHO MOJYUTE U ThIYbTC yKa3KOI7L Ha3aJl K TCKCTY

. ApTUKIB 37€ch (M B IPYyTUX CIy4asx, KOTJa pedb HIAET 00 00hEKTax B MHOKECTBEHHOM YHCIIe) HE TpeOyeTcs

(cp. § 10). Ha3ax K TEKCTY

. 311ech Tak)Ke BO3MOYKHA KOHCTPYKIHSA lef ... be ... (0 KOTOpOH cka3aHO MoIpoOHO B § 23). Haza K TEKCTY

. OTOT puMep JF0OO0MBITEH enlé TeM, YTO KXKIBIH U3 apTHKICH MOXXHO M3MEHHUTH Ha IPOTHUBOIOJIOXKHBIHN; BCE

PaBHO MOyYaeTCsl XOPOIIO 3Bydalnas Mmo-aHrIuiCcKN (pa3a, a cMmpici e€ Mano meHseTcs (cp. § 10). Hazax x
TEKCTY



11. Bmecro iff 3nech MoxHO Hammcath 6oiee moapoOHo if and only if. Hazax K TEKCTY
12. Bostee mosHas CBOJKA MCIIOIB30BaHMs peuToroB umeercst B [punoxennn I11. Hazam k TekcTy

13. HamucaHHbIX aBTOpaMHU C aHIJIO-CAKCOHCKMMH (haMUIIUSMHU: SITOHCKUE, HeMelKue, (paHIly3CKHe aBTOPHI B
KadecTBe 00pa3oB OUYEHB OMAacHbI! Ha3a K TEKCTY

14. Bmecro if and only if 4acTo UCTIONB3yeTCs CTAHAAPTHOE COKpAIEHHE iff. Ha3al K TEKCTY
15. Coxkparmienue w.r.t. 9acTO UCHOIB3YETCS BMECTO GoJtee IOAPpOGHOTO With respect to. Ha3al K TEKCTY

16 Ecmu mocne OJHOT'O U3 3THUX BBOIHBIX BLIpa)KeHI/Iﬁ CTOUT BBIKJIHOYHAasA (I)opMyna, OHa OTACIIACTCA 3aIIATOM.
Ha3aZl K TCKCTY



