Lecture 6. TEXTS ABOUT ANALYSIS AND ALGEBRA

Hacrosimas Jekiust mocBsIieHa KOHCTPYKIIUAM, HCIIOJIb3yeMbIM B aHa n3e (0COOeHHO B
JnubdepeHImaabHbIX 1 HHTEIPAJbHBIX YPABHEHUAX U yPABHEHUAX MaTeMaTUIeCKoOl (pu-
3UKK) U B ajrebpe. A B KOHIIE JIEKIIUH Mbl OCTAHOBUMCsI Ha CBaA3bIBatonux cjaoax WHAT,
THAT, IN WHICH u na ucrnob30BaHIN 3alIsITHIX IIPU HUX.

§1. Analysis (ODE, PDE, and Calculus)

B Tekcrax 1o anaauzy, ocoberHo 1o juddepeHImaabHbIM yPaBHEHUSAM, OOBITHO COJIED-
JKATCsI MHOTO BBIKJTIOUEHHBIX (POPMYJT M MaJjO CJIOB MEXKJy HUMU. ale BCero B TaKUX
TEKCTaX BCTPEYAIOTCS BbIPAYKEHUS:

WE HAVE; WE OBTAIN; WE SEE THAT; WE CAN WRITE; THIS IMPLIES;
WE FIND THAT; WE CONCLUDE THAT; IT FOLLOWS THAT; WE GET;

nociie Koropeix crapurcst dpopmyia. (Ilocrennee Boipazkenne — WE GET — ymectHO B
YCTHO# pedr, HO ero cjeiyer m3berarb B GOPMATHHBIX MATEMATHIECKUX TeKcTax.) [le-
pest bopMmyslaMi TaK»Ke MCIIOJIb3YIOTCsS BBOJIHBIE CJIOBA U BBIPAXKEHMs, OCOOEHHO YacTO
CJIe Ty IOIIHe:

THEREFORE, ; HENCE; SO, ; THUS,; CONSEQUENTLY,; FURTHER,;

obparure BuuMmanue na 10, 4To 1ocae HENCE me cromr 3amsras, a mocse oCcTagbHbIX
BBOJIHBIX CJIOB — CTOHUT (TakK OOBIYHO IOCTYIAIOT B XOPOIIMX MATEMATHIECKUX TEKCTaX,
XOTsl U HE BCErJa — JIeJI0 B TOM, YTO YKECTKUX IIPABHIJI IIyHKTYAIMN B AHIVIAHCKOM $I3BIKE
HET).

B rekcrax ¢ 60s1bmnM KoJinaecTBOM popMysT 4acTo uctiosib3ytores ING-oBble KOHCTPYK-
1u (IITaMIIbl ), HAIIPUMeED

USING [ref], WE SEE THAT. ..

SUBSTITUTING [obj] INTO [ref], WE OBTAIN ...

SETTING |[claim] IN [ref], WE OBTAIN ...

INTEGRATING BY PARTS, WE FIND THAT ...
OueHb NOIYJISIPHBIM SIBJISETCH 060POT

SINCE [claims|, IT FOLLOWS THAT |claim];

31ech nocsie SINCE mbr moctaBusm cyioBo "claims" B MHOXKECTBEHHOM YHCIE TIOTOMY, 9TO
Yale BCero 3ToT 000POT HUCHOJIB3YETCsl KOTJIa MEPEIHC/ISieTCsl HECKOJIBKO yTBEPKICHUI
nepen I'T FOLLOWS THAT. Yacto nonaarorest 1 601ee KOPOTKUE MITAMITHI

[ref] IMPLIES . ..
[ref] YIELDS ...



B ssiementaproM ananuze (calculus) cTpoeHue TeKcTa COBCEM JPYroe, B HUX UCIOJIb3Y-
I0TCSL B OCHOBHOM GasucHbie 060porhl (M. Lecture 5), a Takzke HECKOJIBKO CIIEIU(DUIECKUX
000POTOB, KOTOPbIE MbI ITPOUJIIIOCTPUPYEM KOHKPETHBIMU ITPUMEPAMHU:

F(z) TENDS TO A AS  TENDS TO 0
THE SLOPE OF THE TANGENT TO F(z) AT THE POINT zq IS F'(z)

SUBDIVIDE THE CLOSED INTERVAL [a,b] INTO SMALLER INTERVALS [a, a4],
[al, CLQ], . [an, b] AND CHOOSE A POINT & € [ai_l, ai} IN EACH.

A BOT HECKOJIbKO TEPMHUHOB, KOTOPBIE HE MOJIYYal0TCs [TOCJIOBHBIM IIEPEBOIOM COOTBET-
CTBYIOIINX PYCCKAX TEPMUHOB:

IMPLICIT FUNCTION THEOREM, CHAIN RULE, TAYLOR SERIES, n-TH TERM
(OF A SERIES), CLOSED (OPEN) INTERVAL, JUMP DISCONTINUITY
§2. Algebra

Mp1 y2ke paccMaTpuBajy Pl MITAMIIOB, OTHOCAIIUXCA K ajarebpe (Teopuu IPyII, CM.
Lecture 2). 31ech Mbl IPUBEIEM HECKOJIBKO OOOPOTOB M TEPMHUHOB, OTHOCAIIUXCS K JIH-
HeHOI aJiredpe u K JIpyruM, 0oJiee TIPOJIBUHYTHIM pasjiesiaM aareOphl.

THE MATRIX WITH ENTRIES a;; (i,j =1,...,n).
THE MATRIX ELEMENT ay,.
M IS A BLOCK-DIAGONAL MATRIX.
BoT HECKOTbKO OCHOBHBIX TEPMWHOB U3 JIMHEIHON ajareOphl:

ROWS, COLUMNS, MAIN DIAGONAL (OF A MATRIX), COLUMN VECTOR, EIGEN-
VALUE, EIGENVECTOR, IDENTITY MATRIX, LINEAR HULL, CONVEX HULL

A BOT TpH mITaAMIIA, CBSI3aHHBIX ¢ KOMMYTATHBHBIMHI JTHATDAMMAMIL:
THE FOLLOWING DIAGRAM |muarpammal IS COMMUTATIVE.
WE HAVE THE FOLLOWING COMMUTATIVE DIAGRAM: |xunarpammal
THE DIAGRAM WITH EXACT ROWS AND COLUMNS : [quarpamwmal IS ...

B Tekcrax 1o ajrebpandecKkoit TOIIOJIOMMH B TOMOJIOTHYECKOIT ajredpe ciieyeT IIOMHUTD,
gro "romostorun X" (MHO)KecTBenHOE Uncso0) mepesogured kak "THE HOMOLOGY OF
X" (enuuCcTBEHHOE YnCIIO!).

§3. WHICH, THAT, and Commas

OCHOBHO#I ITPUHIIAI IIYHKTYAIMN B AHIVIKIICKOM sI3bIKE COCTOUT B TOM, 9TO 3allThie (1
JIpyTHUe 3HAKW TIPEMUHAHUS) CIMABAMCA 0Af YOobcmea wumamens, coobIIasi emMy orpeie-
JIEHHYIO CMBICJIOBYIO HH(OPMAIIUIO W YKA3bIBasd, IJIe IPU UTCHUU CJIEyeT JEJIaTh Iay3bl.
DTO0 He 3HAYNT, YTO aBTOPY TEKCTa MPEeI0CTABIISIETCS MOJIHas CBOOOIA TyHKTYAINNA — BCe-
TaKW €CTh OIpeJie/IeHHble TPAIUINNI, KOTOphle MOXKHO CUUTaTh IpaBuiaMu. Harmpumep,
DU TIEPEIUCICHUE OJJHOPOJIHBIX WIEHOB (B KOJMYECTBE 3 WU OOJIbIIE), epej OUePe THbIM



3

TJIEHOM CTaBUTCA 3alldTasl, a Iepejl mocjienaneM — 3amnsrad u eme coo3 AND. Ilpusenem
IIPUMEDP:

LINEAR SUBSPACES OF R* ARE CALLED LINES, PLANES, AND HYPERPLANES.

Ob6paruTe BHUMaHUe Ha TOCJIEIHIOK 3alSITYIO B 9TOl (bpase — pu mepeBojie Ha PyCCKMii
OHa, JIOJIZKHA NCYE3HYTH!

Kpome 3Toro, B aHIINiicKOi TyHKTYAIUU €CTh OJIHO XUTPOEe ITPABUJIO, KOTOPOEe MBI Ceii-
Jac mompodbyeMm ocBouTh. 1o pycckm, nepes ciioBom "kKoropoe" Bcerma cTaBUTCs 3alsiTast
(cm. HAmpumep npeapLLyILyo dpasy), a no anriumiicku mepes;, WHICH wunorga craBur-
Csl, MHOTJIa HeT (HAIpUMep, TPHU [epeBojie Ha aHTIMACKUIA B peblLayIeil dhpase BTOPOI
sansiToii He Gy/er). [To KaKOMY NPHUHIMITY 9TO JIEJIAeTCs Mbl HOSICHUM Ha TIPUMEPax:

THE FREE GROUP WITH TWO GENERATORS, WHICH WE STUDIED IN §5, HAS
MANY INTERESTING PROPERTIES.

A GROUP WITH TWO GENERATORS THAT OBEYS THE RELATION aba~'b—1 =¢
IS ISOMORPHIC TO Z & Z.

B dem pasznuna mex 1y stumu ppaszamu? B nepsoit dbpaze, npugaTodHoe mpeiIoKeHne
WHICH WE STUDIED IN §5 npeacrasisier coboit non-restictive clause — 3To JTOIOJIHHA-
rebHas nadopmarms o nogexkameMm THE FREE GROUP WITH TWO GENERATORS
KoTOpast He cyxkaer (does not restrict ) MHOXKECTBO pacCMaTpUBAEMBIX CBOOOHBIX TDYIII,
B TO BpeMs KakK BO BTOpoil (dpase mpmmarounoe mpemioxkenne THAT OBEYS THE
RELATION aba'b—1 = e — 3o restrictive clause, ono cyzkaer (restricts) Kiace paccMar-
puBaeMbix rpyii. IIpaBuio cocrout B TOM, restrictive clause BbIIEIAETCS B 3aIlIATHIX, &
non-restictive clause — HeT. DTo, KaK Bcerja ObIBAET B aHIVIMHCKOM sI3bIKE, COBEPIIEHHO
JIOTUYIHO, n00 restrictive clause — 9T0 HeOTbEMJIEMas YaCTh IOJICXKAIIEr0, ee He CJIeyeT
OT/EJIATH OT Hero 3arnaTbiMu. MoKHO ele cKa3aTh TakK: eCjIu MPUJIATOTHOE MPEJIOKEHIe
B PYCCKOM TEKCTe€ MOYKHO IOCTaBUTH B CKOOKH, TO OHO non-restictive, W 10 aHTJIUHCKH
JIOJIZKHO 00PaMIIATHCS 3alIATHIMU (BIPOYEM, MOKHO U cKolkamu ). Bot 6ostee mpocroit (He
MaTeMaTHIeCKuil) mpuMep:

THE ROOM IN WHICH THIS CLASS IS HELD IS SPACIOUS.

ROOM 401, IN WHICH THIS CLASS IS HELD, IS SPACIOUS.
Haneroch, aro BBI oHmMaere, nodeMy npujgarodHoe mnpemtoxkenne IN WHICH THIS
CLASS IS HELD B niepBoMm ciiyvae BBLIEISIETCS B 3alIATHIX, & BO BTOPOM — HET.

Y

Homework. [Tepesectu nBe crpanuipl u3 Kaurn Tuxonosa u Camapckoro (Komum 3Tux
JIBYX CTPAHUIL ObLIN PO3JIAHBI CJIYIIATEJISIM ).



