3. B. AJIGEPOBA

MATEMATHYECKOE OBECIEYUEHHME
OKOHOMMYECKKWX PACYETOB

C WCIOJIb30OBAHHMEM

TEOPHMH TPA®OB

B «CTATHCTHKA» MOCKBA 1974



$8-14—-101
A wos(01)-7

e
W- 59590

B mMoworpaduu paccMaTpHBAIOTCS OCHOBHEIC NPOGACMBI HCTOAB3O-
BaHHS TEOPHH TPadoB B IKOHOMMUECKHX MCCNEIOBAHHAX, CBA3AHHBIX C
NPOEKTHPOBANHCM I HCTIOJb30BANHEM ABTOMATH3HPOBAHHBIX CHCTEM VII-
paRJIeHHs.

3HawNTE/NbHO? BHUMAHHE YASJEND MaTEeMATHYECKHM METOAAM pelle-
uHA 3a7ad aHATH3A TOTOKOB WHGOPMALNH, ONpelcteHns 00BEMOB HH-
$OPMAUHY, CHHTE3a aNTOPHTMOB, OUCHKM CJIOMKHOCTH Aa/rOpPHTMOB, SK-
BHBAJICHTHLIX NPe0GPa3aBanilil a1L0PATMOB.

Llebl0 O6AerdeHUs IPAKTHYECKOH DEaNH3AUHH METONOB pelueHus
YKa3aHHBIX 847ay OPHBOAATCA COOTBETCTBYIONIHC ajJTOPHTMB B A3BIKE
AJIT3K-C, anpofinposamiuie Ha Mamuue «<MuHCK-22». :

Kunra paccuHTana sHa HayYdMX COTPYAHHKOB, HIKEHEDOB, MaTeMa-
THKOB, SKOHOMHCTOB, 33HHMAMLIHXCA HCNOMb30BAHMEM  COBPEMEHHOTO
MaTeMATHYECKOTO aNilaparta B OBJMACTH AaBTOMATH3HDOBAHHGLIX CHCTEM
yUpaBJeHHs, a TakiKe B oGMACTH TeoPmH nporpamMwuposauus. Ora Mo-
KeT BuTh TioNe3Ha TNPEToJaBaTesaM M CTYAGHTAM CTapIIMX KYDCOB BY-
30B COOTBETCTBYHLINX CHEIHATbHOCTER.
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BBEILEHHE

BceMepHOe HCHOJMb30BAHME  3JEKTPOHHOH  BBHIYHCIH-
TCABHOM TEXHHKM H MaTeMATHUECKHX METOLOB — OJHO H3 BaKHeAHX
HanpaBaeHud COBEPUIEHCTBOBAHHS YNPAaBJEHAHA DPA3JHYHBIMH 3BCHbA-
mu HapoiaHoro xossictsa. Ha XXIIT c¢pesge KIICC oTMeuasocs,
YTO MCMIOVIB30BAHHE COBDEMEHHLIX BHUHCIHTEALHBIX H yupaBadio-
LIHX MAUIMH BeJeT K NMOJJHHION PeBoJioUdH He TOJbKO B TeXHOJOTHH
NPOH3BOJACTBA, HO H B SKOHOMHKe, IJAHMPOBAHHH, Yy4$eTe, NPOEKTHO-
KOHCTPYKTODCKHX pa3paGoTkax H B CaMHMX HayuHBIX HCCJASHOBaHH-
ax [1].

B OnpexruBax XXIV cweana KIICC mo nATHieTHeMy IaHy pas
BuTHs HapoaHoro xossiictea CCCP na 1971—1975 roasr mopuepxu~
BAETCH, UTO «COBEPUICHCTBOBAHHE CHCTeMb! TLTAHMPOBAHHA H yIpasJe-
HHA HAPOJHEIM XO3AHCTROM B COBPEMEHHHIX YCAOBHSIX TpebyeT mHpO-
KOro HPHMEHEHHS SKOHOMMKO-MaTeMaTHYeCKHX MeTOJOB H HCIMO/b30-
BauHA 3JEKTPOHHO-BHIUHCIHTENbHOH TeXHUKH..» [3].

Bonpocer paspafoTki 3KOHOMUKO-MATEMaTHUECKHEX METOLOB H CfiO-
Co00B HCHOJbIOBAHUA 3JEKTPOHHO-BEIUUCIHTEAbHEIX Mamud (DBM)
3aHHMAIOT Beiyliee MecTo NPH IPOEKTHPOBAHHH aBTOMATH3HPOBAH-
HBIX CHCTEM YIPaBJeHHS.

B cpAisu ¢ MHTEHCHUBHBIM Da3BHTHEM SKOHOMMKO-MAaTeMATHUECKHX
HCCJCAOB2HAN BO3HWKaET MHOTO HOBHIX 3aa4, KOTODble MOIYT GhITh
YCIIIHO pelLleHkl ¢ NMOMOLIBI0 TeopuH rpagos. Ilpemxiae Bcero 3To
Gonblllag Tpynma 3afay CeTeBOTO0 M MHOLOSTANHONO TJaHHDOBAHHA,
KOMGHHATOpHLIE 3a7auy, 3ajaud, cBSaaHube ¢ HaunGoJce SKOHOMHOU
3anuchbio B 06pa6oTkol MHpOPMANNH, 3afayn KaJeHAapHOTO NJIadH-
poBaHHa u T. M.



CiellyeT OTMETHTh, UTO A3BIK TEOPHH IPad0oB 0Xaszancs oueHb yRo0-
HBIM W HaIJISIHBIM JJIS M3JI0XKEHHS TaKHX JHCHHIVIHH, KaK TeopHs
WCD, MATeMaTHYeCcKasl JHHIBHCTHKA, TEOPHA aJrOPUTMOB, TEOPUS 3JeK-
Tpuyeckux ceTeli H psjia IPYrux.

B nacrosimee BpeMs Teopud rpados HCNOAb3yeTcs AAS MPCACTaR-
NEHHST NPOTPAMM B MHOFONPOCDaMMHBIX  BBIYHCAHTENbHBIX CHCTEMax
AOpPH pacnapajuleIMBaHHH NPOLECCOB BblYHCJAGHHA H PacnpeieseHHH
nponpaMM fo Malmream cucteMs [63], 1as >KBRBANEHTHBIX npeobpa-
30BaHHI JOTHYECKHX CXeM NPOTPAMM H aaroputmos [69], mns pacmpe-
JeneHUS MAMATH TPH COCTABJIGHHH TporpamMm [32], Aas cuHTe3a u
aHaJH3a ABTOMATOB H HA HX OCHOBE AJSt KOMIOHOBKH yCTpojcTs IBM
[66], nas onucaHMs CIPYKTYpHl KOHCTPYKUHI B TPAMMAarHKax ajro-
PHTMHUECKHX f3bIKOB [20].

B Hacrosmlell KHHIe CReJ1aHAa NONBITKA H3JIOKHTh HEKOTODBIE
acrneKTsl IPHMeHeHNs TeopuH rpadoB B IKOHOMHUECKHX HCCNCAOBAaHHU-
AX HHQOPMAUHOHHEIX CHCTEM C LEJbI0 HX aBTOMaTH3ALUH.

PaccMaTpHBAKOTCA BOTPOCH, CBS3AHHLIC C AHAJH30M TOTOKA HH-
topmanun, onpefefeHHeM 06beMOB MHPOPMALUY, CHHTE3OM ANTOPHT-
MOB, SKBHBAJIEHTHBIMH NpeoGPa30BAHMAMH  aNrOPHTMOB, OUEHKOM
CHOXKHOCTH 2JTOPHTMOB.



Tagea 1 MATEMATHYECKHE OCHOBDI,
NMPUMEHS EMBIE
B 9KOHOMHYECKUX PACHETAX

§ 1. 1. 3JIEMEHTBI ANITEBPb! NOTHKH

B aureBpe norukn ofbeKTaMH, HaJ KOTOPBIMH HDOHU3BO-
HATCS ONepaniH, ABJSIOTCH BHICKA3bIBAHHSA, MPHHUMAIOUIHE 3HAUEHHS
CHCTHHIO» HJH «JI0ZKHO».

Orpunanne fBjsgeTcd oJHOH H3 IIPOCTeHIIHX oNepanuit Hajf BHICKA-
3biBaHHAMH. ByneM ofo3Hauarth onepanyio OTPHIAHHA, MOMeLLas 3HAK
OTpPHILAHHA Hall BhICKa3biBaHHeM. Tak, eciu A ecTh HCTHHHOE BBICKA-
3LiBaHHe, To A ofo3HauaeT OTPHIAHHe A I ynTaeTca «He A».

JlefictBue omepanuu oTpulauus npeicraBisercd TaGauued:

A ®=2

— 1 L &
0 1

Tono6uele Ta6AuIbl HA3HLIBAWOTCA TAaGAHIAMH HCTHHHOCTH. B Ta-
KHX TafJHIAX eJHHHIA COOTBETCTBYET HCTHHHOMY 3HAYEHWIO BHICKA-
3LIBAHHA, 4 HYJb— JOKHOMY 3HAYEHHUIO.

Jpyroi pacnpocTpaHeHHOl omepanuell ajreGpuLl JOTMKH #BJASAETCH
KOHDbIOHKIHA. KOHBIOHKUHS BbicKaswiBaHuil A u B Gyier o6osnauath-
ca uyepes AAB umn A-B.

Brickaspipanne A/AB HCTHHHO TOTI4 H TOJLKO TOTAA, KOTAA HCTHH-
HEl 06a BbicKasbiBaHHA A u B.

KonbloHKIHA MMeeT clelyomylo TAGIHIY HCTHHHOCTH:

A B P=AAB
1 0 0
1 1 1
0 1 0
0o | 0 0

w



Jnssionknuedn BeickasbiBanuil A u B masuiBaercs onepauus AVB,
BrickasniBanne AV B HCTHHHO, €C/IH HCTUHHO XOTS 6Bl OJHO H3 BLICKa-
3piBatini A MM B Wiu HCTHHHE 062 BHICKA3BIBAHUA.

Dta onepallus HMeeT CASIYIOMYIO0 TaGJIHLY HCTHHIOCTH:

A B T~AYB
1 0 1
1 1 1
0 1 1
0 0 0

Hunaukanus BerckaseiBainii A u B o6osnauaercs ADB u uuraer-
el «ecnn A, To B». Brickazmeanue ADB M0XKHO TOABKO B TOM Cay-
yae, KOrja Nepeoe BHICKA3bIBAHME HCTHHHO, & BTOPOE JIOKHO.

Tabanua HCTHHHOCTH JJISL HMIIHKALHH MMeEeT BHI:

A B P=ADB
1 1 1
0 0 1
0 \ 1 1
1 [ 0 0

DKBHBAJNEHTHOCTL BHcKaswiBaHuf A u B oBoszHauaerca A=D5.
BrickazpiBanHe A=A8 HCTHHHO TOTJA H TOJBKO TOFHa, Koraa o6a He-
XOAHBIX BBICKA3BIBAHMS HCTHHHB HJH 004 JIOXKHDL.

TaGnuna MCTHHHOCTH AJsl 3KBHBAJEHTLUOCTH OyJeT Clelyiouleii:

A B P=A=B
1 1 1
1| 0 0
o | 1| 0
o | o | 1




CJI0KHBIE JIOTHYECKHE BLICKA3BIBAHHS CTPOATCS M3 NPOCTHIX Bbl-
CKA3bLIBAHUA ¢ NOMOIIBIO JIOTHYCCKHMX OTEepalmii.

[pu onpeieNeHHH HCTHHHOCTH CJOXKHOTO BBICKA3LIBAHHS HJH yII-
POLICHHH C/IOKHBIX JOTHYECKHX BbIpaxKeHH#t cof/ofaercst claenyolui
NOPSALOK BHIMOJHEHHs JIOTHICCKHX ONepauuii: B NEpBYlo OYCpPeAb pac-
KPBIBAIOTCHA CKOGKH OOLICTIPHHATHIM HOPSAKOM (OT CAMBIX BHYTDEH-
HHX K BHeIIHHM), BO BTOPYIO OUEpeib BHIIOJHSIOTCS ONEPAIMH JIOCH-
YeCKOr0 OTPHIAHHSA, B TPEThIO — KOHBIOHKIHH, B YETBEPTYIO — LH3b-
IOHKIHH, B NATYIO — HMITHKAIHH, B LIECTYIO — 3KBHUBAJ/EHTHOCTH.
BuyTpu cxo6ox mefCTBHS BEINONHSIOTCS B TOM XK€ NOPANKE.

Besikoe coKHOE BHICKA3LIBAHHE, COCTABJEHHOE H3 HEKOTOPHIX HC-
XOAHBIX BHICKASLIBAHHA TOCPEJCTBOM TPHMEHEHHS DACCMOTPEHHBIX
JIOTHUCCKUX ONepalit, NpuHaTo HAa3bHBaTh POPMYJIof adreGprr BEICKA-
3BIBAHHIL

Jlornueckue omepanuu 061a1a0T PAJOM CBOHCTB, KOTOPBIE MOTYT
ObITe TIPEACTABJAEHE CACAYIOWHUMH (GOPMYyTaMH:

1.
2. AANB=BAA
3. AV(BVC)=(AVB)VC
4 AA(BAC)= (AAB)AC
5. AVA=A

6. ANA=A

7. AA(BVC)=AABVAANC

2rta q)OpMlea 0O3HayaeTt, uTO AJs JOTHYECKOTO yMHO}KeHI/Iﬂ cnpa-
BEJJIHB paCﬂpeﬂeﬂHTeﬂbeIﬁ 34KOH 110 OTHOIIEHHIO K JOTHUECKOMY
CJOKEHHIO.

8. AV(BAC)=(AVB)A(AVC()

dra (opmyna 03Hayaer, uTo B anreGpe JIOTHKH DACHDeEJIe/HUTENb-
HbIH 3aKOH JJIs1 JIOTHUECKOTO CJIOXeHHs CNPaBeAJHB TaKkKe [0 OTHO-
MEIHI0 K JOTHUECKOMY VMHOMGHHIO, Uero HeT B OOLIYHOW airebpe.

9. AVA=
10. AAR=]
11. A=A
12. AVI=1
13. AVO=A
14. AAl=A
15. AA0=0

16. AA(AVB)=A
17. AV(AAB)=A

18. AA(AVB)=AAB



19. AA(AVB)=AAB
20. AV(AAB)=AVS

21. AV(AAB)=AVB

OaHoll u3 creuudHuecKHX OCOGEHHOCTEH JIOMHYECKHX BLiPaxKeHuR
ABJISCTCA TO, 4TO PAacCMOTPEHHBIE HaMM JIOPHUECKHMC ONICpaliHu He fAB-
JAIOTCA HE3aBHCHMBIMH, 4 MOTYT BHIDaMaThCA APYr uepes apyra. Tax,
HanpuMep, CHPAaBEJJNBHL CJIEAYIOLIHE BHIPAKEHHS:

22. AVB==AAB
23, AAB=AVB
24. ADB=AVB

25. (A=B)=(AVB)A(AVB)

[pusesentuie GOPMYyab JETKO MPOBEPAIOTEA HA OCHOBAHHA TabaHIL
HCTHHHOCTH Ofepanu#.

C noMowmpio paccMOTPeHHEX (GOPMYJi PABHOCHIBHOCTH MOXKHO J10-
60e COXKHOE BHICKA3HIBAHHE NMPHBECTH K HOpManlmHOoR dopMme, T. €. K
TAKOH, B KOTOPOR COAEPIKUTCH TOJALKO TPH OCHOBHBIE JOTHYECKHe Olie-
panuu: OTPHIAHHE, KOWDBIOHKUHA M JIU3BLIOHKIUHI.

Pa3/jHyaT HOPMAJbHO-AH3BIOHKTHEHYI0 H HOPMAJbHO-KOHBIOHK-
TuBHyio (Gopmy. [Tog HOPMATBLRO-AHILIOHKTHBHOH (GopMO NoRHMAaeTCH
IPEACTAB/IEHHE CJOIKHOTO JIOTHYECKOTO BHICKA3LIBAHHA B BHIE HNH3b-
IOHKIUM KOHBIOHNKUMA BpiCKasbiBaHMi. HanpuMmep, BuCKassiBaHHe
AABVCAAVBAC siBasercss CJHOMHLIM BbICKa3hiBAHHEM, NpPERCTaB-
JICHHBIM B HOPMAJbHO-AHIBIOHKTHBHOH (opme.

Tlon HOpMaJAbHO-KOHBIOHKTHBHOH (OpMOA NOHHMAeTCHs [peRcTas-
JeHHe CJOXKHOTO JIOTHUECKOTO BHICKA3bIBAHMS B BHAE KOHDIOHKIHH
JU3BIOHKUMA BhCKa3bBaHufl. [IpHMepPOM HOPMaJibHO-KOHBIOHKTHBHOM
(GoOpME! BHICKASHIBAHHA MOXET CJYXKUTb BHCKaswisanne (AVB)A

A(AVBYA(AVB).

B HOpPMaJbHO-AUIBIOHKTHBHYIO HJH HOPMa/bHO-KOWBIOHKTHBHYIO
$OPMY MOMKHO NPHBCCTH CKOJb YTONHO CJIOKHOE BBICKA3LIBAHHE, NOJIb-
3yACb CJEAYIOIHMHE [PABHAAMHU:

1. B mepByio 04epeAp 3aMeHseM ONEpPAUHH HMIJIHKAUHH W HKBHBA-
JEHTHOCTH ONepalHAMH OTPHUAHHA, JUSDBIOHKUHH, KOHBIOHKUMA B
COOTBETCTBHH € (OPMYJTaMH pPABHOCH/ILHOCTH.

2. 3aTeM NPOM3BOAMM NpPeo6PA30BAHHA, HCKAIOUAIOMNC ONEPALHIO
OTPHLAHHS AM3DBIOHKUME W OTPUIAHMA KoWbloHkuuil TtHna AAB,
AVB,

3. anee, TpPUMEHSIA COOTBETCTBYIOLIAE (OPMYAB PaBHOCHJBHO-
€TH, ToMydyaeM HOPMasibHylo Gopmy B Goslee KOMNAKTHOM BHJE.

Hna xamnaofi Gopmyssl MoXKeT OITh NOMydYeHa He OJIHA HOPMAJib-
HO-IH3IBIOHKTHBHAS H HE OJHA HOPMAaJbHO-KOHBIOHKTUBHAS ¢opma.
ITO 3aBUCHT OT PA3IHYHHX (OPM MpeoOpasoBanHs.
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DopMyabl PABHOCHILHOCTH HCTIONb3YIOTCA JJIA TPHBEIRHHUS CJIOK-
HOFO BBHICKA3HIBAHHSA K BHAY, COAEpKalleMy MeHbllee KOJHUECTBO
COCTABJSAIWIAX €r0 NPOCTHX BBICKA3BIBANHIL

Jlauueii Nponece NOJYYHJ HA3BalHe MHHMUMH3ALHH H IUMPOKO He-
noJbayeTcs NPH aHalH3e SJAEKTPOHHBIX cxeM. B locaexHee npeMs oH
Hayad NPHMEHATECH NPH MHHHMH3AUHH COCTABAa SKOHOMHYECKOH HH-
$opManuy, HanpuVep NPH ONpeNeNeHUH MHHHMAaJbHOTC COCTAaBAa PeK-
BH3HTOB B TEPBHUHLIX JOKYMEHTAX.

§ 1. 2. IOHATHS JTNHEWHOH AJICEBPBI

MarTpuueli HA3LIBACTCH NPAMOYTOJbHAS Talauua, COCTOSLIAS H3
Mp yuCces, PACIOJIOMHEHHLX B /M CTPOKAX H 1 cTonbuax B BHAE

an iz v Qe
Qo Qge -+ Q2n
Qmt Q2 - Qun

Takaa rtabanua OGBIYHO 3AKJIKYAETCH B KPyTJjble CKOOKH H HaaH-
Baetcsl Martpuiell A. Be/HUHHE! @;; HA3LBAIOTCH 3/CMEHTAMH MAaTpH-
npl. Hacto Marpumy A sanucmsaioT B puie (@;;). Jam  mobwix m, n
U 3JEMEHTOB 4;; MBI MMeeM, TakuM o06pasom,

‘@ @iz e Qi

A= | ay as - am
R
Qmy Gz - Qmp

MaTpuua A HasblBacTCs KBaAPATHOM, €CAN M=n, 0 B ITOM Cavyac
rOBOPAT, YTO OHa HMEET TOPSIOK fl.

BexTOopoM-cTONGIOM HA3BIBAETCS MATpPHUIA, COCTOSLLAS TOJBKO U3
OIHOTO C€TOA0IIA; BEKTODOM-CTPOKON ~— MATPHIA, cojepiKamias /1Mlib
OHYy CTPOKY.

Ecan Bce 3/1eMeHTH KBAJPATHON MATPHUB], pPAacioJOXeHHbIC BHE
ee TiIaBHOH JMAroHaAH, PaBHBI HYJ/I0, MAaTPHIA HasbBaeTcs JHAro-
HAJBHOM.

EnneNYHON, HJM TOKIECTBEHHON, MaTpullei Ha3LIBaeTCs NHATO-
HaJbHAsi MATPHHA, Y KOTOPOH BCE 3JEMEHTH IVIABHOH JUarolaJu pas-
Hel 1. Enquuvanas matpuua nopsaxa n o6osHauaercs uepes E, wim
apocto yepez E. Ilpu n=3

100
Es3={10 1 0}-
00 1)



TpaHCIlOHHPOBAHHOR [0 OTHOWIEHHIO K A Ha30BeM MaTpHuy

/i Qg @my
A dyz Qgg + -+ Oma
Qin  d2n *°* Amn

nonyvaemyio H3 A 3ameHo# cTPoK croabuamu.

[Be MaTpHuE! PABHEL B TOM MW TOJbKO B TOM CJIyd4ae, eCJH DABHLI
HX COOTBETCTBYIOIIHE 3jaeMeHTH. OYeBHAHO, YTO PAa3MEPHOCTH M U 1
CTPOK M CTOAGLOB PAaBHBIX MATPHI AOMMKHBL COBNANATD.

KsaapaTHas MaTpuila HasBBAETCA TPEYLOJLHOH, €Cln ee 3JeMeH-
Thl @i; A4 BCeX {>>] (M Ans Beex {<Cf) paBHH HYJIO.

MarTtpuua

a2 i3 Qg
0 ap 02 au
0 0 aa au
0 0 0 au

A=

SIBJISIETCST TPEYTOJBHOM.

Marpuna A HaswbiBaeTcs CUMMeTpuueckod, ecomu A=A’, 1. e
a;j=a; 1pu Jwbbx i, . Ecin A=—A", 1. e. ay;=—ayu, Matpuua A
HasnBaerca KOCOCHMMeTpH‘-IeCKOI:I. s onpeneJeHHsT BBITCKACT, 4TO
BCe /EeMeHTHl TMaBHON AHATOHANH KOCOCHMMETPHUECKOH MAaTpHILI
PaBHBL HYJIIO.

Bce sneMeHTH Tak NaselBaemoll HyJMeBoH marpuiwl, ofoznadaemofll
0= (0), paBHH HYJH.

Onpesenum Temepp ONEPAUUH CHACKEHHS MATPHI H YMHOMXKEHHH
MaTpul, Ha ckansap. ITycTh JaHbBl HEKOTODBIH CKaNfAp @ M NPOH3BOJb-
naa Matpuna A. HMx npoussenenne aA onpenensercss Kak

faqr adyg v -Qdin
GA=] ¢ w + « « w w5 s« = =(aa”) .
Qg Admg - Q0mn

Cymma A+B=C marpun A n B, xax/Jas #3 KOTODPHIX COMEPIKHT
M CTPOK H n CTOAOLOB, OlpelensieTcst Kak

i @iz cecdip N b bz ccbin
C={ ... g=t. .. .. ... =
Ay Amz - ~Qmn bt bmg v bma E
ay +by @ Fhip i b
. 8 8 WA =(aij+bij) »

)

Ui+ Omt Ama+bima- - 'amn"{'bmn’



Omepailii YMHOKEHHS CKaldpa Ila MATPHIY K CJAOMKEHHS MaT-
puy 06aajaoT CAeAYIOUHME CBOHCTBAMHU!

a) (A+B)+C=A+(B+C) (acconnaTHBHHIA 3aKOH);

6) A+B=B+A. (KoMMyTaTHBHBHIH 3aKOH),

B) (a-+p)A=aA+pA, a(A+B)=aA+aB (aucrpubyTusnulii 3a-

KOH);

r) A-H0=A.

3necy marpunsl A, B u C HMeOT pa3MepHOCTH Mm-f, a @ H B—
CKRAJSPHL.

[Tpoussenenye AByX MaTpull A u B ompejenaseTcs TOJbKO NPH yC-
JIOBHH, YTO UYHCIO CTOAGLOB MATPHUB A PABHO YHCIY CTPOK MATPHIBI
B. Tlpu ‘5ToM ycioBux snemeHTs npousseienns AB=C onpenensior-
¢ clelyoluM 06pa3oM.

DaeMeHT [-ii CTPOKH M j-ro croabua marpuusl C paseH cyMMe Mpo-
u3Rejeluli 3/IeMEHTOB i-ft CTPOKM MAaTpHIB A Ha CODTBETCTBYIOLIHE
9JIEMEHTH j-ro cToa6la MaTpHuu B.

Hanpuwmep, | ey
g / ay e @ \ b b/ cy ¢ )
1 iz an 1w i
! AB= ( d by by |= =C,
' oy Q92 Qg a1 C2
\ by by

(Y N N
rae Ciy=dy DyFain bytai b

IpoussenenneM Martpuusl A pasMepHOCTH mi-n Ha wMmarpuuy B
PasMepHOCTH n-g ABJISETCS MaTpHUA DasMepPHOCTH m1-g. Ilponasele-
HHe MAaTpHUIl HeKOMMYTATHEHO, T. e. AB=~BA.

Ilponasesende maTpum ofJjajact CIeAYIOLMMH CBOHCTBAMH:

a) (AB)C=A(BC) (accoLuATHBHBIH 3aKOH);

6))(A+B)C=AC—[—BC, C(A+B)=CA+CB (aucTpubyTHBHBIH
3aKOH); ;

B) a(AB)=(aAd)B=A(aB); B

r) AE=EA=A4;
snecb matpuiuel 4, B, C u E AMeIOT COOTBETCTRYIOIIE PA3MEPHOCTH H
@ — cramsap. OrmeruM, uro (AB)'=B.A"

Martpuna B nassiaerTcst 06paTHOM MO OTHOWIEHMIO K KBAAPaTHOH
matpuue A, ecan AB=E. Martpuua, o6paTHas marpuue A, o6osHaua-
ercst yepes A~'. Jlna kaxmol HeocoGemHOli matpuun A cyiecTyeT
elHHCTBenHas Mmarpuua A-Y, Takasm, uto

AAd1=A-1A=E.

§ 1. 3. OBILEE NOHSITHE AJITOPHTMA

AfropurMaMH B COBpeMeHHON MaTeMaTHKe HDHHATO - Ha3biBAaTb
KOHCTPYKTHBHO 3allaBaeMble COOTBETCTBHS MeXIy cJoBaM# B abcr-
PaxTHBIX ajgaBHTaXx.

AGcrpaktHoiM andaBnTOM HasmiBaeTcd J00as XOHCUHAA COBOKYN-
g)ocn: 00beKTOB, HasbIBAeMBIX OYyKBaMH WMJH CHMBOJAMH AaHHOrO at-

aBUTa.
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Andapur, Kak Jg0G0E MHOXKECTBO, 3a/deTcsl NEPEUHCACHHEM cro
3/7eMEeHTOB, T. €. CHMBOJOB

A={ab,cd), B={xy}-.

[Tox caosoM uau crpokol aadasnra OyleM mNoHUMATs A6y
KOHEUHYI0 YHODPAZOUEHHYIO IOCACLOBATENbIIOCTh CHUMBOZOB. Hucao
CHMBOJIOB B CJIOBE HasblBaeTcsl AJHHON 3TOTo cjoBa.

AndaBuTHEIM ONeEpaTopoM AN aNdaBHTHHIM OTOOpaXeHuem Ha-
3blBAETCH BCSKOe COOTBETCTBHE, CONOCTABJAOINEe CI0BaM HEKOTOPOTO
aqdaBuTa CIOBA TOTO K€ CAMOTO MJi KAaKOro-To APYroro GHKCHpOBaM-
woro andasura. IIpy 3170M TepBbIfi anpaBUT 1a3bIBAETCd  BXOJHLIM,
BTOPOM — BHIXOJAHEIM aadaBHTOM MAHHOrO ofieparopa.

AndaBuTHL ollepaTop, COMOCTABJMAIOWIHIA CNOBY o H3 BXOIHOro
aggasuTa A CIOBO B M3 BBIXOAHOro axdasnta B, 3amumercs Kak
Ta=4p.

B cayuae cOBNaAeHHs BXOMHOTO H BHIXOAHOTO aa(haBHTOB roBOpAT,
4TO aJa(aABUTHLIA ONepaTop 3afaH B COOTBETCTBYWOINEM aadasure.

Huaue rosops, andasuTHBIA omepaTop — QYHKUHA, 3alawoulas
COOTBETCTBHE MeXAY CAOBAMH BXOAHOIO a/a()aBHTAa H CJAOBAMH 3TOTO
e WM JPYroro BHIXOAHOTO andaBuTa.

B cayuae, ecnn obaactb onpefencHus  ajndapHTHOrO OmepaTopa
KOHeuHa, TO OTepaTop MoxeT GhITh 3ajaH Npoctoll TaGuHuUel cOOTBeT-
CTBHA. B seBoft yacty Taxol TaGMHLE BHINHCHBAKTCA BCE COBA, BXO-
aswpe B o6nacTh ONpefleleHHS paccMaTPUBAaeMOro OmepaTopa, a B
IIpaBoit — BHXOAHEle CJOBA, MOJNyYalolHecs B pe3yJbTaTe NpUMeHe-
UHS ONePaTopa K KamJAOMY CJAOBY H3 JICBOH 4acTH TabJHUBL.

B cayyae 6ecKOHeUHOCTH 06JAcTH onpejeneHus aadaBuTHOrO ome-
paTtopa 3ajlaHHe ero ¢ MOMOUIbID TAaOJHUB OKAa3bBaeTCA NPHHHUMH-
aJbHO HEBO3MOXKHEIM. B 3TOM ciywae olepaTop 3afaeTcf CHCTeMOil
HpaBuJ, NO3BOJSIONIeH 32 KOHeYHOe YHC/JIO HIaroB HaWTH BHIXOAHOE
CJI0BO, COOTBETCTBYIONiee JIO0OMY Harepel 3aflaHHOMY BXOAHNOMY CJ10-
By H3 00JAacTH ONpeleleHHS paccmarpuBaeMoro andaBuTHOro ore-
paropa.

AndaBuTHbE OLEPATOPH], 3aNaBAeMHE C IOMOIUIBIO KOHEUHOMH
CHCTeMBbl TPABHJ, NPHHATO HA3bIBATb AJATOPHTMAaMH.

OTciofla JieTrKo NOHSITb, UTO BCAKHH ajg¢aBHTHBIA onepatop, KOTo-
phili MOXHO (aKTHUECKH 3aJaTh, ABJSAETCH HEMpeMEHHO AJroPUTMOM.

OnHako clelyeT HMeTb B BHAY ONHO PAasjuuue, CYINECTBYIOLLEE
MeX1y TOHATHAMH andpaBHTHOTO OoNlepaTopa H ajropuT™a. B moHsTdH
aJA(haBHTHOTO ONEpAaTOPa CYWECTBEHHO JHINL CAMO COOTBETCTBHE,
YCTaHABAUBAEMOe MeXKly BXOAHEIMH H BHIXOJHLIME CJIOBAMH, A4 He CIO-
€06, KOTODbIM 370 COOTBETCTBHE YCTAHABJAUBAETCA. B NOHATMH aaro-
putMa, Ha060POT, OCHOBIEIM ABJSAETCS CTOCO6 3afaHH COOTBETCTBHA,
YCTaHaBJUBAEMOr0 a/JTOPHTMOM.

Taxum o6pasom, anropuT™ — andaBuTHHI ONepaTop BMecTe ¢
NpaBHAAMH, OApefcJAIOLHME €r0 NeHCTBHE.

[lBa a71(aBHTHHIX ONEpPaTOpa CYMTAIOTCS PABHBIMH, €CJIM OHH HMe-
0T OJHY W Ty e 00JiacTh ONpelesieHust ¥ COTOCTABJAKLT JGomy
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Hanepel 3a4aHHOMY BXONHOMY CJHIOBY H3 3ToH 06aacTH OJHHAKOBBIC
BLIXONHLIE CJOBA.

Jlga anropdTMa CUHTAIOTCSH PABHBIMH, €CNH PaBHH COOTBETCTBYIO-
e HM andaBuTHBE ONepaTopnl H COBNAjJAET CHCTeMa TPAaBHI, 3a-
AAIONIHX AeHCTBHE ITHX 4JTOPHTMOB HA BHIXOXHBIE CJOBA.

JIBa aAropuTMa CUMTAIOTCA IKBHBAJCHTHHIMH, eCIM Y HHX COBNa-
1awT (paBHM) anpaBHTHBE ONEPATOPHl, HO He COBMAAAIT CHOCOOH
ux sagamua (cucreMma npasui). OGbIuHO B aGCTPAKTHOW TEOPHH AJTo-
PHTMOB PacCMaTPHBAIOTCA JIHIIb TAKHE aJATOPHTME, KOTOPHIM COOTBET-
CTBYIOT ORHO3HAuHBIC a/i(aBUTHblE OmNepaTOpnl. BesAXHH  anropat™
Taxoro pofa AGOMY BXOANOMY CJOBY CONOCTABASeT TOJAbKO OJHO Bbi-
XoHOe ca0B0. TaKde aarOpPUTMBL H COOTBETCTBYIOLHE HM anaQaBHT-
Hble ONEPATOPH HA3BIBAIOTCH AETEPMHHHUDOBAHHBIMH.

Taxum 06pasoM, OXHHM H3 CBOHCTB a/JroputMa @BASeTCA AeTep-
MHHHPOBaHHOCTb. K uMcsly APYrHX CBOHCTB a/JTOPHUTMOB OTHOCATCS
MaCCOBOCTb M Pe3yJIbTaTHBHOCTD.

MaccoBoctb — cBOFICTBO anTOPHTMAa GBITh NPHMEHHMBIM IS MHO-
xecrBa ¢TpoK. Ecau anropuTs TNPHMEHHM AJA MHOXECTBA CTPOK, TO
oH oBaandeT CcBOHCTBOM MACCOBOCTH.

Pe3yabraTuBHOCTb — CBORCTBO aJropuTMa, obecrneunBapollee N0Jy-
ueHHe Pe3ysbpTara yepe3 KOHeyHoe ymcao maros. Ecam ans moboi u3
CTPOK MAHHOTO MIIOECTBA ANTOPHTM UYepe3 KOHeWHOe UHCIO IIAroB
MPUBOAHT K BEIXO/ly C KOHEUHLIM Pe3yabTaToM, TO OH 00jajaer cBOM-
CTBOM DPC3YJAbTATHBIOCTH.

Hs cBoiicTBa pe3y/JbTATHBHOCTH BbiTeKaeT HOHsaTHe o6JacTdH mpH-
Me{HHMOCTH aaropurMa. OtaacTbio TIPUMEHHMOCTH aJropHTMAa Hasbl-
BaeTCsd MHOMECTBO CTDOK, IJs KOTOPHEIX aJrOpPHTM pe3yJNbTATHBCH.

Tenepb 5KBHBaNEGHTHOCTH AJTOPHTMOB MOMXeT OHITh ONpefeneHa
CJICMYIOLHMM 06pPa3oM: OBa aJroputT™Ma SKBHBAJEHTHE, €CJIH COBIANAIOT
uX 06JacTH IIPHMEHHMOCTH H pe3yaspTaTel iepepaborku mo6oro ciaosa
43 sTofl obaacTh.

B obmem cayvae pasnmyaoT ele caydailHEE H CAMOM3MEHAMIINE-
Cs AJTOPHTMBbI.

AnropuT™ HA3BIBAETCH CAYYAHHEIM, CCJAH B CHCTeMe TPABHA, OMH-
CHIBAIOUIMX AJIOPHTM, NPelyCMATPHBAGTCH BO3MONKHOCTH CHYYAHHOTO
BHIGOpA TeX HJIM WHHIX CJIOB UMM TeX WK HHBIX NMpaBud. MM coorseTcT-
BYIOT MHOTO3HAuHLIC aja(aBHTHHIE ONEPaTOPH.

AnroputM Ha3bBaeTCH CAMOH3MEHSIOIIUMCS, €C/H OH, TlepepabaTsi-
Bas BXOJHbIE CJOBA, CAM H3MeHsSeTCH B Npolecce TAKOM mepepaGOTKA.
Peaynbrar geiictBHS caMOH3MEHAIOWErocs aJropHTMa Ha TO MJIH
HHOE BXOJHOE CJOBO 3aBHCHT le TOJILKO OT 3TOTO CJOBA, HO H OT HCTO-
PHH_ mpeamAymed paboTel aaropuTMa.

TCOPHH AJrOPHTMOB GOJIbHIOE BHHMaHHe yeasercs oGIUIHM Clo-
cofam 3alaHus aArOPMTMOB, XAPAKTEPHIYIOUIMXCA CBOMCTBOM VHH-
BEPCa/bHOCTH, T. €. TAKHM CIOCOGAM, KOTOPHE I[IO3BOJAIOT 341aTh
AJrOPUTM, SKBHBAJCHTHHA JI060MY Hanepel 2aJaHHOMY aJarOpHTMY.

Bc;m?ﬁ obmuir cnoco6 3alaHHs arOPHTMOB Ha3LIBaeTcs aArOpHT-
MHUYECKOH CHCTEMOH.
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