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Yr1o Takoe noruka?
Copep>xaHune nekuuii
NcTopusa norukn

Jlornyeckue napagoKcbl



Y10 Takoe noruka?

JNorunka® — 310 Hayka 06 obLiesHauMMbIX hopMax n cpescTBax

MbIC/I, HEODXOANMBIX AS PauMOHabHOMO MO3HAHMS B J1t0DON
obnacTun 3HaHus

Jlornka? — 3To HopMaTuBHas Hayka o chopmax 1 npuémax
I/IHTeJ'IJ'IeKTyaJ'IbHO|7| |'|O3HaBaTe}'|bHOI7I DEATENBHOCTMN,
OCYLLLECTB/ISIEMOli C MOMOLLBIO S13bIKaA

JNornka® — 310 Hayka, koTopasi U3y4aeT, Kakum obpasoM Mbl
BbIPaXKaeM MbIC/U, [EJaeM YMO3aK/OHYEHNS, N KaK BCE 3TO MOXHO
npeacTaBuTb bopmanbHO

Jlornka* — 3To Hayka 0 NpaBUAbHbLIX CNocobax paccyXAeHns, TO
€CTb TaKux, Npu KOTOPbIX N3 BEPHbIX NCXOAHbIX MOJIOXKEHWN
MOMy4atoTCsl BEPHbIE Pe3yabTaThl

1 ®unocodbckunii SHUMKAONEANYECKNT CNOBapD.

2 Boyapos, MapkuH. OcHoBbI NOTVKMA.

3 MeTakugec, Hepoyg. MpuHumnbl JOrMkyM n 10rMyYeckoro NporpaMmMuipoBaHus.

4 Vcnencknii, Bepewarun, Mancko. BeoaHblii Kypc MaTeMaTUyeckoii oruku.



Y10 Takoe noruka?

CDopmaanaﬂ )'IOFI/IKa1 — 3TO HayKa O 3aKOHaX 3HaHUuA,

NOJIYHEHHOIO N3 paHee YCTAHOBJIEHHbBIX N NPOBEPEHHbLIX UCTUH, bes
o6pau.|,eHv|;| B Ka)XXAOM KOHKPETHOM Csy4ae K OnbITy, a TONbKO B
pe3ynbTaTe NPUMEHEHNA 3aKOHOB N MPaBuJl MbIWNEHNA
CDopmaanaﬂ J'IOI‘I/IKa2

CAHOHUM JIOTMKN

— B COBPEMEHHOM MOHMMaHUK 3TO
MaTtemaTuueckas noruka® — ato 1) noruka, passusaemas ¢
MOMOLLIbIO MAaTEMATUHECKNX METOAOB, 2) NIOrMKa, UCMoNb3yemasi B
MaTemaTuke

MatemaTtunyeckas noruka* — sto pasgen matemaTuku,
MOCBALLEHHBIV N3y4YeHNIO MaTeMaTUYeCKNX AOoKa3aTenbCTB 1
BOMPOCOB OCHOBAHUII MaTeEMaTUKU

1 Konpakos. Jlornuecknii cnosapb-CnpaBoYHUK.
2 PUnocod kil SHLUNKNONEANYHECKUIT COBAPS.
3 Knunn. MaTemaTnyeckas soruka.
4 MaTemaTun4eckas SHLMKIONEAMS.



Y10 Takoe noruka?

Y10 e Mbl byaem nsyyaTs?

> 3aKOHbl MPUYNHHO-CNEACTBEHHOW CBSA3UN B OKPYXKaIOLLEM
Mupe
> MPOsIB/IEHNE STUX 3aKOHOB B PALMOHAIBHOM MbILLIEHUN
YesloBeka
> OTPaXKEHUE 3TUX 3aKOHOB B A3bIKaX:
> KaK €CTECTBEHHbIX,
> TaK N UCKYCCTBEHHbIX
> Te (DOPMbI, B KOTOPLIX MPOSIBASIIOTCS 3TU 3aKOHbI, BHE
3aBMCUMOCTM OT cogepxaHus (CMbicna) Tex siBneHuit
(NpeameToB), K KOTOPbLIM 3TN 3aKOHbI OTHOCATCA



Y10 Takoe normuka?
Hanpumep:
MNocbinknu:

1: Bce nogun cmepTHbI

2: CokpaT — 4venosek

Cnepcrsue:

CokpaTt cmepTeH

N3BECTHbIW CUNNOTN3M



Y10 Takoe noruka?
Hanpumep:
MNocbinku:

1: Kaxkablii meTann — NpoBOAHUK

2: Ptytb — meTann

Cnepcrsue:

PTyTb — NpPOBOOHUK

dumsnyeckoe cyxaeHue



Y10 Takoe noruka?
Hanpumep:
[Mockinku:
1: lHepTHbIe ra3bl XMMMUYECKN HEeaKTUBHbI

2: Nlennii — uHepTHbLIN ras

Cnepcrsume:

lenuii xumnyeckn HeakTuUBEH

XnmMmnm4Heckoe cyxgeHume



Y10 Takoe noruka?
Hanpumep:
[Mockinku:
1: Bo Bcex toXHbIX ropogax feToMm Tensio

2: CTtaBponosib — OXHbIA ropoj,

Cnepcrsume:

B CTaBponone JeTom Tenno

reorpadmnyeckoe cy>kaeHue



Y10 Takoe normuka?
Hanpuwmep:
Obuas popma BCex 3TUX Cy)KAEHUT
MNocblnku:
1: Kaxablii npeamet, obnagatowmii ceoiicteom A,

obnapaert u ceoiicteom B
2: MpepmeT C obnapaet ceoiicteom A

Cnencteue:
Mpeamet C obnapaet ceoiicteom B

3aKOH (bopManbHOI JIOrMKN



Y10 Takoe noruka?

Hanpumep:
Obuyas chopma Bcex aTux CyX[eHNIT

: Vx (A(x) — B(x))

3aKOH (bopManbHOI JIOrUKN
(B cumBonbHOM Buge)



Y10 Takoe noruka?

Jlornueckuin 3akoH:

: Vx (A(x) — B(x))

NHTepnpeTaLus sToro 3akoHa:
A(x): “x — uHepTHbIA ras”
B(x): “x xuMunyeckn HeakTneeH"

g ~11
c. reamn



Y10 Takoe noruka?

Jlornueckuin 3akoH:

: Vx (A(x) — B(x))

Ectb n gpyras nutepnpetayus:
A(x): “x — metann”
B(x): “x — npoBogHuk’

c: “pryTb”



Y10 Takoe noruka?

NcxopHble 3HaHnA:

1: Ka)kablii MmeTann — npoBOAHUK
2: Ptytb — meTann

Hosble 3HaHuns:

PTyTb — npoBogHuk

Kak pacueHuBaTb HOBble 3HaHUA?
OTkypa oHu B3siAuncL?
V3Hanu an Mbl 4TO-HUOYAb HOBOe O Mupe?



Y10 Takoe noruka?

3HaHne — 3To hopma npeacTaBneHnst nHgopmauun; GopmasbHoe
BbICKa3blBaHMe

3akoH (hOpMasbHOR NOrMKM — 3TO NPUHLMN Npeobpa3oBaHns OfHNX
BbICKa3bIBaHWiA B Apyrue

PopmanbHasi IorMka no3sonsieT
npeobpaszoBbiBaTL (POPMY MPeLCTaBAeHUs NHPOPMaLNK,
HO HE MO3BOJISAAET nosy4aTb HOBYKO UHOPMaLNIO

Takum obpasom,
3aKOHbl (POPMaNLHOW JIOTUKM — 3TO UHCTPYMEHT
npeobpasoBaHus nHcdpopmaunmn



Copep>xaHune nekuui
Kak »e BbIragaT 3HaHUst U NpUHLUnbl paboTel ¢ HUMK?

DTO onpefensieTcst TeM, Kak BblOpaHbi:
> NHTEPECYIOLIME OCODEHHOCTIN CyXKAEHWIA
> opMasnbHbIii A3bIK, afleKBaTHO ONUCHIBAOLWNG 3T OCOBEHHOCTM

> CpeACTBa aHafM3a BbICKa3blBaHUI BbIOPaHHOIO A3bika

Pa3,u,enb| JIOTUKWN, KOTOPbIE BCTPETATCA B KypCe:

Jloruka I'Ipep,I/IKaTOB<—ﬂor|/|Ka Bb|CKa3b|BaH|/||7|—>|/|HTyVIL|,I/IOHVICTCKa$|
X — y JIOrnKa

vx (A(x) — B(f(y)) | rornsa

3I'IVICTeMVI'-|eCKVIe‘;MOAaﬂbele normm—»Temnopaanue

NOTrNKKN SOnx — 0¢ NOrnNKun
[0 = 3Hato, 4To = Doy O = Bcerga

<& = ponyckato, 4To <& = nHorpa



Copep>xaHune nekuui

A MOXHO /I B paMKax JIOTVKM aHAN3MPOBaTh CYy>XXAEHUs,
NCMOJIb3Ysi HE TOJILKO X OpMY, HO 1 “peanbHblli’ cMmblca?

Kakune cMbIC/ioBbIE OCODEHHOCTN MOXXHO ONMMCaTb U
NpPOaHaIN3MpoBaTh, a KaKnNe HeNb3si?

Ob6 aTom bymeT pacckasbiBaTbCs B pasfgesie Kypca

AkcnomaTtmnyeckune Teopun

Mpu aToM BygyT 3aTPOHYTHI Takue pasgenibl MaTeEMATUKM, Kak

» apudmeTunka
> TEOPMSi MHOXECTB

> MOXET bbITb, FEOMETPUSI



Copep>xaHune nekuui

A uTo-HMbYab “npakTuyHOE" B 3TOM ecTb’?

[a, Hanpumep:
» 3agaya BbinosiHuMocTy bynesbix hopmyn (SAT/BbIN)
(n1orvka Beicka3biBaHwii)

> 3a/,a4a BbINOJHUMOCTM hOPMY B TEOPUSIX
(satisfiability modulo theories / SMT)
(akcnomatuyqeckmne Teopun)

> BepudmKaumsi NporpaMM 1 PacnpeaenéHHbIX CUCTEM
(TemnopanbHeie n fpyrue n0orvkn)



KTo aTo BCcé npuayman?
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3TO BpPEMEHHAA LWKaJia



NcTtopusa norunkn

ApuctoTtenb
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NcTtopusa norunkn

ApuctoTtenb
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NcTtopunsa norukn
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NcTtopunsa norukn




NcTtopusi norukwm

CpenHue Beka
Bos3poxaeHue
Ha4dasio HoBoro BpemeHu
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NcTtopunsa norukn
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NcTtopusa norunkn




NcTtopusa norunkn

1800 1900 2000



NcTtopunsa norukn

[oTN06 Dpere
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NcTtopunsa norukn

1800 1900 2000



NcTtopusa norunkn

1800 1900 2000



NcTtopunsa norukn




NcTtopusa norunkn

Typanbd CKyneM
(Topanbd Ckonem)
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NcTtopunsa norukn

1900 2000



NcTtopusa norunkn

1900 2000



NcTtopusa norunkn

1900 2000



NcTtopunsa norukn

'epxapp FeHQeH

1900 2000



NcTtopusa norunkn




NcTtopunsa norukn
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NcTtopusa norunkn

1900 2000



NcTtopusa norunkn




NcTtopusa norunkn
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NcTtopusi norukn

Pobept ®Dnoiig, ToHn Xoap
(Hapnb3 dHToHn Puuapp)




NcTtopusa norunkn

1900 2000



NcTtopusa norunkn

1900 2000



YTo aBu>xeT
pa3sBnTMEeM OrnKmn?



Jlornyeckue napagokcsl

Mapagokcbl — ABMXXKyLWwas cuia Noruku

Onu 3acTaBnsoTCs 3a4YyMbIBATbCA HA4 TaKUMKU BOMNPOCaMU, Kak

» Y70 Takoe NCTUHHOE yTBEpPXAEHNE?!
» Y10 Takoe gokasyemoe yTBepxAeHne?!

» B kakoii mepe MOXHO ‘MexaHM3npoBaTb paccyfo4Hoe
MbilneHne?



Jlornyeckue napagokcsl
(BCe 3HatOT 3TOT MapafoKc, C HEro n HaA4HEM )

Mapagokc nxxeuya

ITO yTBEp>XXJeHne JIOXKHO

JloxxHo nn yTBepxaeHmne Bobiwe?



Jlornyeckue napagokcsl

(a 3TO JOIXHBLI 3HATL BCe MaTeMaTuKM)

Mapapgokc Paccena

MycTb 2 — MHOXXECTBO BCEX MHOXECTB, HE COfEepXKaLLux cebsi B
KayecTBe 3/IEMEHTA:

Q={w|w¢w}

BepHo nu, uyto Q € Q7



Jlornyeckue napagokcsl

Ounemma kpokoguna
Kpokoann cxeatun pebeHka.

MaTb pebeHka npocuT Kpokoawna:
“BepHn mue peberkal”

Kpokoaun oTeeyaert:
“S1 BepHy Tebe pebeHka, ecnu Tbl yragaellb, UCMOJHIO SN 51 TBOKO
npocsby”

Ecnn matb oteeTuT “BepHéwWb’, OHA nonyunT pebéHka?

A ecnu maTb OTBETUT "'He BEpPHELWIL !



Jlornyeckue napagokcsl
lNapapokc yTpeHHeilt 3Be34bl

BeHepa BnaHa paHHUM yTpoMm, 1 MO3TOMY €€ Ha3blBaloT
“yTpeHHeii 3Be3g0i"

BeHepa BnaHa nosgHuM Be4epoMm, U MO3TOMY €€ Ha3blBalOT
“BeyepHei 3Be340i"

OsHavaeT im 370, 4TO YTPEHHAS 3Be3ja
BUAHA MNO3AHUM Bedepom?



Jlornyeckue napagokcsl

Mapagokc nbicoro

Ecnn Yy He€noBe€Ka HET HWU OAHOro BOJZIOCA, TO OH JbIC

Ecnn y nbicoro BbipacTeT eLlé 0fuH BOJIOCOK, TO OH OCTaHETCS
NbICBIM

3HauuT, BCE NOAN Nbickie?



Jlornyeckue napagokcsl

Mapapokc mopckon 6uTBesl

P roTosoael, 0bpaTUACA K NPOPULIATENIO C BONPOCOM, COCTOUTCA NK
3aBTpa Mopckas butea. Mpopuyatens oteetun: “Butsa 3aeTpa
coctonTcs' .

Ha cnegytowuii feHb cay4mncs Wwtopm, n ot He CMOr BbINTY B
mope. Pa3rHeBaHHblii pnoToBOgEL NOTpeboBan OT npopuuaTens
BEPHYTb AEHLIM, MOCKOJIbKY Ero MPOrHO3 0Ka3asiCst JIOKHbIM.,

Mpopuuatens oteeTua: “TBOU MOPSIKM BYEpPa KYMUAMN HA PbIHKE
ceexxee Mosioko. CerofHst 3TO MOJIOKO YXKE He CBEXEE, HO OHU He
NPOCAT BEPHYTb UM feHbru obpaTHo. Moii nporHos Toxe 6bis
BEPHbIM BYEpa, U Tbl HE BMpPaBe >XKaNoBaTbCsA Ha TO, YTO OH HEBEPEH
cerogHs’ .

Mpas nu npopuuartens?



[Mapagokcbl Hen30e>kHbl
HO NX BANAHNE MOXHO OrpaHUHYUTb

[lns 3Toro Hy>xHbl
MaTeMaTNyeCcKne MOLENN JIOTUYECKNX 3aKOHOB

Tak n nosiBunace

MATEMATUNHECKAA J10I MKA



Koneuy nekuun 1



