MATEMATHNUECKAA
AOI'IKA




IIpeamer
MATEMATHUUECKOM AOTUKHU




Jloruka Bo3HuKIAa B VI—IV BB. /10 H. 3. KaK
«aHAJIM3 MBIIUICHUSD, T.€. aHAJIA3 IPHHIIUIIOB
[IPaBUJIBHBIX PACCYKICHUM.

OCHOBOIIOJI0KHHK JIOTUKHU —
JIPEBHETPEUYECKUN  YUEHBIH ApUCTOTEND (384-
322 TIT. 00 H.3.), KOTOpbIii B COYHMHCHHIX
CAHAIUTUKW»  BIOEPBBIE  HM3JI0KWI  HUACH)
€Ty KTUBHOTO BBIBOJA.



JIOI'MKA — MexXaucouIInHapHas OTpaciib
HAy K, U3yYarolnas

» 3aKOHBI IIPUUYMHHO-CJICACTBCHHON CBA3H B
OKPY KarOIeM MUPE,

» TIPOSIBJICHUE 3aKOHOB IIPUYHUHHO-
CIICACTBEHHON CBA3M B  pPallMOHAJIBHOM
MBIIIIJICHUHA YEJIOBEKA (3aKOHBI MPAaBUJIBLHOTO
MBILIJICHUS );

» OTPAXKCHUE 3aKOHOB IIPUUYNHHO-
CJIICACTBECHHOM CBA3U B A3BIKAX
(€CTECTBECHHBIX U MCKYCCTBCHHBIX ).



JOTHKA (DOPMAJBHASA)

N3y4acT (bopmbl, B KOTOPBIX
IPOSIBISAIOTCS  3aKOHBI  IPHUYUHHO-
CJIICICTBCHHBIX CBSI3€EU, BHC
3aBUCUMOCTH OT COJECpKaHMUS (CMBICTIA)
TEX SABICHUN (IPEAMETOB), K KOTOPHIM
5TU 3aKOHBI OTHOCSTCA.



HayuyHble 3aK0HBI

Yreepxkaenus | ®usuxa |[ecorpadus | Dusuonorus
P, Kaxxawrit B kaxxagom Bce mromm
FOKHOM CMCPTHBI
METaT —
ropoac
MIPOBOIHUK | JIETOM TEILIO
P, Pryte —| Coun — | Cokpatr —
FO>KHBIU YEJIOBCK
MCTAIII
TOPOJI.
3aKTFOUCHUC Pryte — | B Coun Cokpar
MPOBOJHUK | JICTOM TEIJIO | CMEPTCH




O0masa dpopma Bcex d>THX 3AKOHOB
-3aK0OH DOPMAJAbHOMH NOTHKH

P;. Kaxnaepii npeaMer, o0aagaroiuii
CBOMCTBOM R, 00j1a1a€T CBOMCTBOM ().

P,: Tlpeamet a o0mamact CBOMCTBOM K.

3akmwoucHue.  Ilpeamer a oOmamaer
CBOMCTBOM (J.



JakoH popMAJIBHON JOTUKH

B CHMBOJUbBHOM BHAC

P (Vx)(R(x) = Q(x)),
Pz: R((I)
Q(a).




OmHa W3 OCHOBHBIX 3aJa4 JIOTUKHA -
CUCTEMaTHUeCKas (popMaIn3alusa U KaTaloru3amus
MIPABUJIBHBIX CIIOCOOOB PACCYKACHUM.

B o0memM ciaydae pacCy>KACHHE - 3TO
MOCJIEA0BATEIILHOCTD YMO3AKIIFOYEHUM.

YMO3aKII04YEHHUE - CIOCO0 IOJIyUYECHUS HOBBIX
Cy;kneHud @ w3 paHee WU3BECTHBIX CY:KICHUM
Dy,..,DP,. CxeMarHueCKH 3TO H300paKAETCA
aUarpaMMOM:

D,,.... D
O
3aKITIFOYCHHUE YMO3aKITFOUCHUSI.

~ rae Dy.....,P,, — mochuku u O —



YMO3aKIIIOUEHUE HA3bIBACTCH

— 0€OYKMUBHbIM, €CIA OHO  OCHOBAaHO HAa
CTPYKTYyp€ MOCBUIOK M CJIEACTBHUS, T.€. HMEET
OOIIUH XapakKTep;

— UHOYKMUBHBIM, €CITA OHO OCHOBAHO HA aHAJIH3e

COIOEPKAHUSI MOCBUIOK M CJICACTBHS, T.€. UMEET
YACTHBIM KOHKPETHBIN XaAPAKTED.

B mMarematvke — TJIABHYKO  POJdb  WUIPAKOT
NEAYKTUBHBIE YMO3AK/IIOUYEHHUSA, KOTOPBIE JIE€XKAT B
OCHOBE€ AaKCMOMATHMYECKOr0 METOAA MOCTPOCHUS
HAYYHOU TEOPHH.



MaTtemaTHndeckKas JIOTHKA 3aHUMACTCS
3amayaMu  (POpMAJIH3aIMH NPABHIBHBIX CIIOCOOOB
PACCYKJECHUU C TIOMOIIBIO MATEMATHYECKOTO0
anmnapara.

| maBHas 1ENbP — HU3YYEHHE MATEMATHYECKUX
PACCYKJICHUHM C 1ICJIbKO TOYHOIO OIIPEACIICHUSA
MMOHATHA «MAaTEMATHYECKOE JOKA3aTEIIECTBO.

llepBBIN HCCIEnOBATEL 3TOINO HAMPABIICHUS -
HeMelkud Matematuk [ . JIerOnuy (1646—1716).



JTanbl PA3BUTHHA MATEMATHYCCKOM JIOTUKM:

Anrnuiickui MmatreMatuk Jk.bynp (1815—1864)
CO3J1aJ1 aJIreOpy JIOTHKH.

Hemeuxuii marematuk I .@pere (1848—1925)
pa3padoTal  JIOTHKO-MAaTEMAaTHYECKHUE  SI3BIKH M
TEOPUK) HX OCMBICJIEHHA (Tak  Ha3bIBAEMYIO
CEMAHTHKY ).

Uranesaackuit marematuk JIx.Ileano (1858—
1932)  wuznoxun  apudMeTHKy  Ha  S3BIKE
MATEMATHYECKOU JIOTUKMU.



B XIX Beke MatemMaTtudeckas JIOTrMKa cTaja
OCHOBOM BCEX HAYK:
— OTKPBITHE HEEBKIUI0BOU F'€OMETPUH,
— IIOUCKH OOOCHOBAHUS MATEMATHYUECKOTO
aHaJIn3a,

— OTKPBITHE TIAPAAOKCOB, T.€. PACCYKIACHUM,
MPUBOJAIUX K IPOTUBOPEYHUSIM.

[Tapanokc Paccena (1902 r.).

[Tapagokc mmkena.



AHanu3 NDapagoKCOB MOPHUBEI K CO3JAHHUIO
IPOTPaMMBEI J I'mne0epra (1862—1943)
OOOCHOBAHUS MaTeMaTHKH Ha OCHOBE
AKCHOMATHYECKOI0 ITOAX0A.

CucreMaTHUYeCKdu MTOAXOA K MATEMATHKE Ha
OCHOBE MaTEMATUYECKOU JIOTUKH BIIEPBHIC
W3JI0KWAIN  aHTIHUCKHME  MaremMartukhn b .Paccen
(1872—1970) m A . Yaurxen (1861—1947) B padote
«OcHoBanus mareMaTtukm» (1910—1913).

K I'enens (1906-1978) moka3an OrpaHWYEHHOCTH
aKCHOMATHYECKOr0  IoAxoJa K  OOOCHOBAHHIO
MaTEMaTHKH.



| maBHas 3a1a4a COBPEMEHHOM
MATEMATHYECKOUN JIOTUKH — M3YUYCHUE
(OopMabHBIX TCOpUM, MPEACTABISAIOIINX COOOM
MHOKECTBA TEOPEM, TTOJTYHAOIINXCSI U3 UCXOIHBIX

AKCHUOM G MTOMOIIIBIO NEY KTUBHBIX
YMO3AKJITFOUECHHUM.
[IpoOsiembr: HEMPOTUBOPEYHNBOCTb,

PA3PEIIMMOCTh U IIOJTHOTA TEOPHUH.



OcHoBHAA 3aJa4a popmasabHoOii
JIOTHKH.

Baza suanuii: I = 191, @2, ) P -

[Tpemnnoxenue: ¥-

Bagaua (dopmanbHas): MOPOBEPUTH, uTO ¥
BEIBOAMTCS W3 | mo 3akoHam dopMalbHOM

JIOTTUKMU.



bypHoe ;
TEOPHUH AJITO]

DA3BUTHE MATEMATHYECKOMW JIOTUKH U
DUTMOB B HAIIIE BPEMs 00y CIIOBJICHO:

—pacupoCTpaHEHUEM HH(pOPMAITHOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUM HA OCHOBE
COBPEMEHHOMN KOMITBIOTEPHOM TEXHUKHU,

—HEOOXOIMMOCTBIO  CO3JIaHHSA  TECOPETHUCCKHUX
OCHOB OOpPa0OTKH W Tepenadn HH(pOPMAIIHH,
MATeMAaTHIECKOTO  MOJCIIUPOBAHHUSA  CaMBIX
PA3HOOOPA3HBIX 331449 U MIPOILECCOB.



Jloruka B mH(popmMaTuKe
B nipenpiayiem npumMepe:

» ucxoouvie 3nanusa (0aza 3HaHull):

P Kaxnpeli MeTtasln — IPOBOJHHUK.
P,: PtyTh — MeTaN.

> HOBb1E 3HAHUAL:

PTyTh — NPOBOJHHUK.



HoBbple 3HAHBHN A —

pe3yJabTaT NPHMEHEHHSH 3aKOHA
GopMaJbHON JOTHKHU:

Py (Vx)(R(x) = Q(x))
Py R(a)

Q(a)



Ucnoab30BaHaA MHTEpHpEeTAIIMA

(bopMy.J1 3aKOHA JIOTHKH:

R(x) — «mpeaMeT X — METaJuI»;
Q(x) — «OpeaMET X — HPOBOAHHUKY,

a — «PTYTb».



JIlpyras uarepnperanus ¢gpopmyJi
3aKO0HA JIOTHKH:

R(x) — «mpeaMeT X — FOKHBIH TOPOJI »;
Q(x) — «IIpeaMeT X — TEIUIbIH JIETOMY |

a — «Coumy.



Joruka He MNO3BOJSET MOJAYYATh
HOBYW HHPOpPMAaLHI |

3HAHUS — O5TO MNOPEACTaBICHHE HH(MOPMAIIHH B
BHE (DOPMAITLHBIX BHICKA3BIBAHUH.

3akoHBbI (DOPMANTBHOM JIOTHKU MTPEOOPa3yroT OJHHU
BBICKA3BIBAHUS B JIpyTrHe, T.€. IPeoOpasyror
HHDOPMALIUIO W3 OJHOM (OPMBI IPEACTABICHHUS B

APYTYIO.
3aKOHB GOpMAJbHOH JOTHKH — 3TO

HHCTPYMEHT npeobpa3oBaHus
HHpoOpMaLHHU!



OcHoBHas 3a/a4a (popmasbHOI
JIOTUKH.

Baza suanuit: I = (@1, P2, - Pn}-
[Tpenoxenue: ¥-

3amaua (dopManbHasg): TPOBEPHUTH, 4TO V¥
BBRIBOOUTCA ™3 | mo 3akoHaMm (opMaabHOM

JTOTHKH.
3amaua  (HedopmanbHas): BBISICHUTD,

ABIISICTCA JIU TIPEIIOKEHUE Y CJICACTBUEM

yTBEP>KACHUM 0a3bl 3HAHUM [ .



Ipunoskenne 1.

IKCNEPTHbIE CHCTEMbI

baza 3Hanuii I' — 0a3a 3HaHUI DKCIIEPTHOM

CUCTCMBI.

[IpennoxxeHue i — 3anpoc K 0a3e 3HaHUM.

Anmapar JIOTHYECKOrO0 BbhIBOAA — SOAPO
AKCIEPTHOU CUCTEMBI.



IIpuioxenue 2.

ABTOMATH3ALUsd HAYYHBIX HCCJIEI0BAHUM

baza 3Hasui I — cucremMa axKCcHUOM

MATEMATUUYECKON TEOPHUHU.

Ilpennmoxxkenne Y —  MareMaTH4eCKoOe
YTBEP)KICHHE.
Armapar JOrMYe€CKOro BbIBOJA — SAPO

ABTOMATUYCCKOM CHCTEMBI T0Ka3aTcIhCTBA
TEOPEM.



Jls peanmmsanun npusiokeHuii 1,2 Heo0Xoanmo:

» Co3znath (hopMaILHBIH A3BIK b3 6
MPEACTABJICHUA 3HAHUM.

» Boraenute HEOOXOOUMYIO CHUCTEMY 3aKOHOB
(hopMaIbHOM JIOTHKH.

» IIpoBeputh KOPPECKTHOCTbD JTOTHYCCKUX
3aKOHOB.

» [IpoBepurh IOTHOTY IMOCTPOCHHOM CHCTEMBI
JIOTHYECKUX 3aKOHOB.

» PaszpaboTrath AIITOPUTM IMPOBCPKHU
BBIBOAUMOCTH OJHUX MPECAJIOKCHUM U3 APYTHUX
IT0 3aJaHHBIM JIOTUYCCKUM 3aKOHAM.



IIpuioxenne 3.

IlporpammMmupoBanue
Beruuciicaue IIPOrpaMMbl —
MOCJICA0OBATEILHOC peo0pa30OBAHUE

MHTEPOPETATOPOM OAHUX COCTOSIHUM JTAHHBIX
B IPYTUE COTJIACHO 3aJaHHOMY aJITOPUTMY.

Jlormueckuii BbIBOJ (J10KA3aTEIbCTBO) —
MOCJIEA0BATEIIBHOE TIOCTPOCHUE 10 3aKOHAM
(GOopMaIbHON JIOTUKHA OJTHUX YTBEPXKICHUM U3
APYTUX, UCXOAS U3 3aJaHHON 0a3bl 3HAHMH.



[Iporpamma baza 3nanmuii I

BbI30B nporpaMmel 3ampoc Y
Breruncnenue nporpaMmbl | Jlornueckuii BBIBOJI
(IOKa3aTenbCTBO)

HNuTepnperarop nporpaMmm

IIpaBusa BeIBOAA

OnHako  yCHeIIHOE€  BBIUMCJICHHE  IMPOTrPaMMbl
3aBEPIIAETCS PE3YJIbTATOM, HO HE BCSIKOE
TOKA3aTeJIbCTBO, Ma’Ke €CJIM OHO KOPPEKTHO, SBIISIETCS
«Pe3yJIbTATUBHBIMY (KOHCTPYKTHBHBIM).

TeopemMbl CyIIEeCTBOBAHUS MOXKHO JOKa3aTb, HE
NpeabsBUB IIPU STOM HCKOMOTO OOBbEKTA.



151 3TOT0 HEOOXO0AUMO:

» Pa3zpaboTtaTh (popMalbHBIN S3BIK A IIPeACTaBIICHU
IIpOTpPaMM B BHJIE JTJOTHUECKUX YTBEPXK ICHUM.

» Crenath JOrHYecKoe J0Ka3aTeIbCTBO KOHCTPYKTHUBHBIM,
qTOOBI OHO MOTJIO UI'PaTh POJIb BBIYUCICHUS.

»IpoBepuTh BBUUCIUTCIBHYIO KOPPEKTHOCTH  BTOTO
crioco0a JIoKa3aTelIbCTRa.

»1IpoBepUTh  QITOPUTMHYECKYIO  IIOJTHOTY  DTOIO
crioco0a JoKa3aTeIbCTRa.

» CrenaTh 3TOT cnoco0 NporpaMMUPOBAHHS Y AOOHBIM IS
II0JIb30BaHUSI.



Aoruka
BbICKA3bIBAHUNU




Beickazeieanue - I[IOBECTBOBATEIILHOE
[PEIJIOKEHHUE, O KOTOPOM MOXXHO CYIAUTh,
UCTUHHOE OHO UJIU JIOKHOCE.

O0o3HauaroTcsa BeickaspiBauua A,B,C, ...

Hcemunnocmnoe 3nauenue BBICKa3bIBaHUS A
0003Ha4YaeTCsI CUMBOJIOM A(A4) U onpeaeseTcs Mo

dhopmyJie:
MA)=1, ecnu BbICKa3piBaHUE A UICTUHHO, U
AMA)=0, ecim A NOXKHO.



AAreOpa BICKa3bIBAHUM




N3 BBICKA3bIBAHUM IIYyTEM COCAUHEHHUA HX
Pa3IUYHBIMH CIOCOOAMH (C TIOMOIIBIO CBSA30K
CHE», «W», «HUIW», «CICAYET», «PABHOCHIBHO))
MOKHO COCTAaBJIITh HOBBIE, 0OOJIe€ CIIOKHEBIE
BBICKA3bIBAHUS.

Ilpy >TOM T[JIaBHOE BHUMAHHE YAEHACTCA
UCTUHHOCTHO-(DYHKIIHOHATbHBIM KOMOHWHAIIUSAM, B
KOTOPBIX HMCTHHHOCTh HJIM JIOKHOCTh HOBBIX
BBICKA3bIBAHUMN OTPEACTIACTCA HUCTUHHOCTHK) WU
JIOKHOCTBIO COCTaBIISIOIINX UX BbICKA3bIBAHUM.

OnpenencHue.  Aneebpoii  8vicKa3vl8aAHU
HA3BIBAETCSI MHOKECTBO BCEX BBICKA3bIBaHHUU P ¢

JTOTHYECKUMHU ONEPALUAMU —,A,V, =, <.




