Lecture 5. TEXTS ABOUT BASIC MATHEMATICS

C dopmasibHOI TOYKN 3peHHsI COBpEMEHHasl MaTeMaTHKa OCHOBaHA Ha TEOPUU MHO-
xkectB (akcnomatuka llepmeno—@penkessi), a Takzke Ha JIOTWKe (HCUUCIEHUsI TPEINKA-
ToB) u Ha apudwnmerrke (akcnombl [leano). OHaKO IpaKTHKa Jajeka OT STHX OCHOBAHMUIA,
U C 93LIKOBOM TOYKHU 3PEHMsI MOXKHO CKa3aTh, YTO COBPEMEHHDLIE MAaTEeMATUIECKIE TEKCThI
CTPOSITCSI Ha HAMBHOM TEOpUU MHOXKECTB, Ha "HedopmanbHoit apudmernke" n na "nedop-
MauibHOIt jtoruke". Hacrosimas ekiys nocBainena KOHCTPYKIUSM, HCIOJIb3yeMbIM B 9THUX
Tpex ciaydasx. B KOHIE JIEKIUE Mbl OCTAHOBHMMCS Ha COI03aX M IPEJJIorax, ¢ TeM, YTOObI
IIOHATDH, KOI'/la T€ WMJIM MHbIE TaKHE CJIOBEYKH HCIIOJIb3YIOTCA B MaTEMaTHUICCKUX TEKCTaX.

§1. Naive set theory

Botr Kak 03By4HMBAIOTCsI OCHOBHBIE CHMBOJIbI TEOPHU MHOXKECTB:
reX — 2 BELONGSTO X
X>x — X CONTAINS THE ELEMENT =z
AcCcB — AISCONTAINED IN B
BD>F — B CONTAINS A

ANnB=... — THEINTERSECTION OF A AND BIS ...
AUB=... — THE UNIONOF AAND BIS ...
AUB=... — THE DISJOINT UNION OF A AND B IS ...

{r € X|P(z)} — THESET OF ALL z IN X SUCH THAT P(z) HOLDS

n

U X; < Xi> — THE UNION (INTERSECTION) OF ALL X; FROM 1 TO n
i=1 i=1
§2. Informal arithmetic

31ech moj apuMeTHKO# MbI IOHUMAEM He TOJBKO TEOPUIO 4ducest (T.e. HATYPATbHBIX
quces1), HO U JIPYTHEe Pa3J/esibl MATEMATHKH, TJIe Pedb HJET O YeThIpeX aphuMeTHIeCKuX
oIepanudax, Kak HallpAMeEp TEOPHUIO BEIIECTBCHHBIX YHUCEJI WX TCOPHUIO KOJel, IToJICH n
rpynn. Bor cBsg3aHHBIE ¢ 3TMM OCHOBHBIE TEPMUHBIL:

A+B — APLUSB, SUM OF AAND B

A—-B — AMINUS B, DIFFERENCE BETWEEN A AND B
AxBumA-B — ATIMES B, PRODUCT OF A AND B
A=B — AEQUALS B wm A IS EQUAL TO B

A/B - AOVER B, RATIO OF A AND B

(X,Y) — THE PAIR (X,Y)
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(X1,...X,) — THE n-TUPLE (X,...X,)
Z/nZ — RESIDUES MODULO n
k=lmodn — kEQUALS!MODULO n

Hamomuanm Takzke, aro jgpobb — 3r0 FRACTION, a ee aucimrens m 3HaMeHATe b —
510 NUMERATOR u DENOMINATOR, coorsercrennno. lanee, npasas (jeBast) yactb
pasercrsa — 510 RIGHT-HAND (LEFT-HAND) SIDE.

B Teopun yucen, ma u B MaTeMaTHKe BOOOIIE, YaCTO IPUMEHSCTCS IPUHITUIT MaTEeMAaTHU-
YeCKOM MHIYKIMU. BOT HECKOIBKO YacTO MCIOJIB3YEMbBIX TIPU 9TOM IITAMIIOB.

WE SHALL PROVE [ref] BY INDUCTION ON n

TO ESTABLISH THE BASE OF INDUCTION, WE MUST SHOW THAT |claim]
NOW LET US PERFORM THE INDUCTION STEP

BY THE INDUCTION HYPOTHESIS, WE HAVE |claim]

WE HAVE SHOWN THAT |claim|, THEREFORE |[ref| FOLLOWS BY INDUCTION.

§3. Informal logic
Mpbr y2xe Bujie/n, KaK YUTAIOTCS T€ WJIM UHBIE JIOTMIeCKUEe CHMBOJIBL:
&uwmAN - AND; Vv - OR; —-P —NOT P wm THE NEGATION OF P;
— wm —> — IMPLIES (THAT); V - FOR ALL; 3 - THERE EXISTS;
[Tpu paccykaeHun OT IPOTUBHOTO UCIHOJIb3YIOTCA CJIEIYIOIINIe 0OOPOTH:
WE ARGUE BY CONTRADICTION; SUPPOSE THAT |claim].
THE PROOF IS BY REDUCTIO AD ABSURDUM; SUPPOSE THAT |[claim].
ASSUME THE CONVERSE; THEN |claim].
WE HAVE ARRIVED AT A CONTRADICTION; THE [ref| IS PROVED.
A CONTRADICTION; THE [ref| IS PROVED.

OOBITHBIN JIOTHIECKN ITPUEM TIPH JIOKA3aTeIbCTBaX — Pasdbop CaydaeB — IIPeoiosieBa-
€TCsl C TIOMOIIBIO CJIETYIONUX TITAMIIOB!

LET US CONSIDER SEVERAL CASES. CASE 1 [claim| ... CASE 2 [claim] ...
IN THE PROOF, WE CONSIDER TWO (THREE, FOUR, ...) CASES. ...

B joruke, kKak u BO Bceil MaTeMaTUKe, MOXKHO JieJlaTh 3aMEHY IIePEeMEHHDBIX; B JIOTUKE,
9TO OJIHO U3 IPABUJ BBIBO/IA, KOTOPOE 0003HAYAETCs CIIENUAILHBIM CUMBOJIOM. B 00bIYHOIM
(He bopMasIbHOI) MaTEeMaTHKe, B TAKUX CJYUYAdX UCHOJIB3YIOTCS CJIEIYOIIUe IITaMIIbI.

SUBSTITUTE [objl] FOR [obj2] IN |[ref]
SUBSTITUTING |[obj1] FOR [obj2] IN [ref], WE OBTAIN |[claim]
REPLACE [obj2]| BY [obj1] IN |ref]



REPLACING [obj2] BY [obj1] IN [ref|, WE OBTAIN [claim]

O6paTuTe BHUMaHHE Ha TO, YTO B IIEPBBLIX JBYX IMITAMIAX 3aMeHseMas IIePeMEeHHAasI
[obj2| cTouT BrOpOIi, a 3ameHsOmIas [0bjl| — mepBoii, B TO BpeMst KaK B MOCJIETHUX IITTaM-
nax — HaoOOPOT.

§4. Conjunctions and prepositions

B komIIe Jteknnn mpuBONINCh TPUMEPHI yrorpedserus "csaspiBatonux ciaoBedek" OF,
TO, IN, BY, AS, FOR, WITH, UNDER, FROM u jipyrux, BLIIOJHSIONIX B AHTJIHACKOM
SI3BIKE POJIb MaJIesKeil, COI030B U IPEJJIONOB B PYCCKOM. PACIupeHHbIH CIIMCOK TAKUX BbI-
pParKeHUi IOSIBUTCS C KOHIIE KOHCIIEKTa, CJIELYIONIeil JIEKIINN.



