Lecture 2. CONSTRUCTING MATHEMATICAL TEXTS

Ha 1epBoif 1osioBuie JIEKIUI MBI BMECT€ BBIIOJIHIM JIOMallHee 3a/1anue (OygeM yIuThb-
csl, KaK 1ado CO3/1aBaTh MaTeMaTHd9eCKUe TEKCTBI), a BO BTOPOM s IIPUBELy CIIHCOK Ham-
OoJtee 4acToO BeTpedaomuxces ommubok (OyaeM ydaurcs, Kak He #ado). Jomalrnee 3azamnue
COCTOSJIO B TOM, YTOOBI HAIMCATL OJHO-CTPAHUYHBIH TEKCT O HAYAJbHBIX HOHATHAX TEO-
PHH IPYIII, I0JIb3YACh TOJIBLKO MITaMIIaM#, OIIMCAHHBIX Ha Ipeablayiieit Jeknuu. IlosTomy
Ha 9Kpame ObLIN IoKa3aHbl 9Tu mraMibl (M. Lecture 1). Bor 4To mosy<uniocs.

§1. Binary operations

Definition. A map % : S x S — S IS CALLED a binary operation on the set S. DENOTE
BY s1 % So THE image of the pair (s1, s2), s1 * s := *(s1, $2).

Examples. (1) The addition of real numbers IS a binary operation.

(2) The multiplication of complex numbers IS a binary operation.

(3) LET C(X) BE the set of continuous maps of the topological space X into X; then
the composition of maps (f, g) — f o g IS a binary operation.

(4) LET A\ BE the map A : (z,y) — log(zy); here x and y are positive real numbers;
then A IS NOT a binary operation, because the function log(z) 1S not positive if x < 1.

Definition. A binary operation * on a set S IS CALLED associative IF (a*xb)xc = ax(bxc)
for all a,b,c € S. The operation % IS CALLED commutative IF axb = bxa for all a,b € S.

Examples. (1) The addition of real numbers IS associative and commutative.
(2) The composition of continuous maps IS associative and not commutative.

§2. Abstract groups

LET GG BE A set with a binary operation *. Then the pair (G, *) IS CALLED a group if

(i) THERE EXISTS A UNIQUE element e € G SUCH THAT ex g = g*e = g for all g € G}

(ii) FOR ANY g € G THERE EXISTS A UNIQUE element ¢! € G SUCH THAT g* g ' =
g =¢

(iii) the operation * is associative.

LET (G, *) BE a group; then the element e 1S CALLED the unit element or the neutral
element, the element g=! 1S CALLED the inverse element to the element g, and the
operation * IS OFTEN CALLED multiplication or product.

Examples. (1) THE SET OF ALL complex numbers WITH RESPECT TO addition IS an
Abelian group.

(2) THE SET OF ALL positive real numbers WITH RESPECT TO multiplication IS an
Abelian group.

(3) THE SET OF ALL bijections S,, of a finite set {ai,...,a,} WITH RESPECT TO
composition IS a group; the group S, IS CALLED the permutation group on n elements;
the group S,, IS NOT an Abelian group.




Cﬂe,uyeT OTMETUTDb, 9TO MbI ITIO3BOJIMJIN cebe 1eboJIbIToe 2KYJIbHUYI€CTBO: MbI I1I0JIb30Ba-
JINCb ABYM< IITaMIlaMM, KOTOPbIX HE OBLJIIO B OCHOBHOM CIIMCKE; UMCHHO, 9TO HITaMIIbI

[0bj] 1S NOT|[mod wiu obj|,
[0bj] IS OFTEN CALLED [0bj wiu mod)|.

s ounmcTku coBecTu, J00aBUM WX K OCHOBHOMY CIHCKY. OTMETHM TaKyKe, UTO MBI
HOJIb30BAJIMCH COBCEM HEOOJIBINM HaOOPOM BBOJIHBIX BbIpazkeHuii (openers), nMeHHO THEN,
HERE u coenunsiiomux ciaosedek (links), mvenno AND, OR, BECAUSE.

Brmmosinennas paboTa mokasbiBaeT, YTO HEOOJIBIIIOrO CIIMCKA OCHOBHBIX OOIIUX IIITAMIIOB
XBaTaeT, YToObI 6e3 Tpy/a MucaTh dJeMEHTapHbIe TEKCThI 10 obIeit aaredpe. [Ipu sTom
HYKHO TI0JIb30BATbCsI CBOUMU MATEMATHYCCKUMU MO3TAMU, 9TOOBI YJIOKUTH TO, UTO BbI
XOTHTE CKa3aTh, B PAMKHU Pa3pelleHHbIX obmmx 000poTos. (Bupouem, cambrii ocsieaHuii
U3 MITaMIIOB HAIETro CIUCKA BPSAJ JIM MOYXKHO CYUTATH OOIIMM — 3TO O4Y€Hb CIHeIrudud-
HBI IIITaMII, KOTOPBIH UCIOIb3yeTCd TOJIBKO IIPU BBEJIEHUN aJIredpaniecKuX CTPYKTYP Ha
MHOKECTBE; OH YacTO BCTpEYaeTCs TOJIBKO B ajredOpamdeckux Tekcrtax. [logobHbie “crie-
nuajbHbIe” TITAMIIbI UMEIOTCS BO BCEX pasjiesiax MaTeMaTUKH, Mbl UX OyJleM M3ydaTb B
KOHIIE 9TOr0 Kypca. )

[Tepeiiiem K CIIMCKY TUIMUYHBIX OIMIMOOK ITPU HAITMCAHUN TEKCTOB U IIEPEBOJIE ¢ PYCCKOTO.
Crncok MbI JJaéM B BHJIe KOHKPETHBIX IIPUMEPOB, Cpa3y Ha aHIVIMHCKOM s3biKe. BbI j1erko
BOCCTAHOBUTE PYCCKUH OPUIMHAJ KaxKJ0ii (pasbl (ecju OH ObLI) IIOCIOBHBIM OOPATHBIM
nepeBojioMm. Cpasy 1mociie mpuMepa Mbl MOsICHSAEM, B 9€M COCTOUT OITHOKA.

TepMmuHOJIOTHMIO HY>KHO 3HATh, & HE UCKATh B cJioBape!

1) Let v be a proper vector of the operator . Hukakux proper vectors mo-aHDIniicKu He
ObIBaeT, a OBIBAIOT eigenvectors, a Takxke eigenvalues.

2) A Mersenne number is a simple number of the form ... Hyxuo He simple, a prime.
Ho 3aro npocras rpymmna nmepeBoguTcs Kak simple group.

3) Let K be a compact in R™. CiioBo compact — Bcerjia npusararesbaoe! 3/1ech HyKHO
compact set myiu compact subset.

4) The elder coefficient is nonzero. Bmecto elder (GykBasbHBII IepeBoJL cJi0Ba CTapIImii)
nyzkno leading.

5) W is the space of generalized functions. AHDIOA3BITHBIE MATEMATHKH KaK TIPABUIIO HE
npu3HAIOT BhIpazkeHus generalized functions, koropoe BecTpedaeTcss B OCHOBHOM B CTAThSIX,
nepeBeIeHHBIX ¢ pycckoro. Hyxxkuo distributions.

6) The space X is linearly connected. Takoro Tepmuna Het: BMecTo linearly nyzkuo path.

7) The definition of multiplication is correct. CiioBo correct o3HauaeT NPABUIBHO, & HE
koppekTHo. Hy:kno The product is well defined.

8) Consider the algebraic manifold V. Ilo anrimiicku et Hukakux algebraic manifolds.
Hyxxmno variety.

LET Tpebyer nHpuHNTUB!

9) Let G is an Abelian group. He is, a be (1mo3opHasi, HO 4acTO BCTpedaronascs ommokal).
10) Let B has a singularity at the point p. He has, a have.



ITocie CAN m MUST HeJib3sI cTaBUTH TO!

11) Now we can to prove Theorem 3.5. He my»x&Ho to.
12) To establish Lemma 2.1, we must to prove (2.5). He uyxuo Broporo to!

Hogoii pycckue 3ansTbie!

13) Take any element v € X, such that x > xo. Sansras jyumHss (910 rpydast CMbIC-
JI0Bast onuoKal).
14) Suppose G is the group, that was considered in §2. OusThb JINIIHSS 3aATASL.

He narpomoxkgaiite OF’bI!

15) Therefore we must suppose that there is the necessity of generalization of the method
of bifurcation diagrams of V. I. Arnold. Henb3st Tak muOro of 0B 1 cTOJIBKO GeccoieprKa-
TeJIbHBIX cyniecTBuTeIbHbIX! Hy)kHO0 mpore, nanpumep: Hence V. 1. Arnold’s bifurcation
diagram method must be generalized. 3ameTnm, 4To MCXOIHAS pyccKasi dpasa (KoTopast
JIMYHO MHE OU€Hb HE HPDABUTCsI) BIIOJIHE XaPAKTEPHA JIJIsl HAIIIMX MATeMAaTUIeCKUX TEKCTOB
1y OOJIBITUHCTBA YUTATE e He BBI3OBET pasjpaxkenusd: ‘‘Takmm oOpaszoM, Mbl TPUXOJIAM
K BBIBOJIy O HEOOXOJIMMOCTH 0000IIeHnst MeToma 6udypKarmumonabix quarpamy B. 1. Ap-
HOJIBJIA. "

16) The set of prime elements of the subgroup H of the group of bijections of the set S
of all finite sequences is finite. Opazy HY>KHO PaTUKAJIBHO EPECTPOUTH, HAIIPUMED TaK:
Consider the subgroup H of the group of bijections of S, where S is the set of all finite
sequences, then the set of prime elements of H 1is finite.

Beperurecs kKoBapHoro WHICH!

17) Now we use the singular homology theory of the space A*(X) which will be constructed
in Section 3. Which — sro uro? Yo 6ymer constructed — Teopus min camo TpocTPaHCTBO
A¥(X) ? Ecim mo-pyccku 6bLI0 KOTOpast — 3HAUHUT, TEOPUs, U TOrIa BMecTo which MozkHO
HanucaTh this theory, a eciu kKoropoe — this space.

Bwmecto jomariraero 3ajanust ObLIO MPEIOZKEHO CIyIIaTe M BHUMATEILHO IPOINTATh
Lecture 1 sToro xypca, KoToposi BbljIozKeHa Ha cait HMY.



