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YKeT MCII0JIL30BAThCs Ha PA3/JINUHBIX allllapaTHBIX 1 IIPOIPAMMHBIX ILIaT-
dopmax.

st mpoecmoTpa daitiop pdf »KeaTebHO UCIOIB30BATH HPOIPAMMY
Adobe Reader Bepcum &8, 9 wyum 11, HO JJ1s1 ollepallMOHHOI CUCTEMBbI
Android kenarenbHo npuMensaTh Smart 0ffice. MoxkHO MCIIONIBE30BATE
JIPYTYIO TIPOrpaMMmy, MOJAEPKUBAIONLYIO BBIIIOJHEHUE CKPHUIITOB, BKJITO-
geHHbIX B daitn pdf. Ciexyer npocie nTh, 9T00bI OBLIO pa3perieHo Bbi-
IIOJIHEHUE CKPHUIITOB. DTO HEOOXOJMMO JijIsl BBIIOJIHEHHSI EPEX0JI0B 110
TUIIEPCCHITKAM.
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3aHATUI.
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K haity 0000Spisok.pdf moxnO JBYMSI criocobamu:
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BaTh nporpaMmy Adobe Reader Bepcuu 8, 9 wim 11.
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BaTh nporpaMmy Adobe Reader Bepcuu 8, 9 wim 11.

B ciydae, eciin aBa coceTHUX CJI0BA BbIJIEJICHBI, JOITYCTUM, CUHUM I1Be-
TOM, HO OJHO HaOPaHO OOLIYHBIM, & APYTroe — MOJYKUPHBIM HIPUMTOM,
TO 9TO O3HAYAET, ITO IIePEXO/I 10 TUIIEPCCHIIKAM OCYIIECTBISETCA Ha, Pas3-
JINUHbIE MUIIEHH.
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HBIX YUCEJ ABJIAIOTCA OUEPAIAN CAOHCECHUA, YMHOHCECHUA, GBIYUTMAHUSA.



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii

Onpenenenne 1. n-mecmnoti usu n-aproti aaredpamdeckoii omnepa-
IIAEN Ha HENYCTOM MHOHCECMEE ) HA3LEAEMCs (PYHKUUS ¢ 0044CMbI0
onpedenerus 2 X 0 x ... X ) obaracms 3navenutl Komopotl exarovaem-

-~

n MHOAHCUMENEN

ca 6 S).

[Ipumepamu asireOpantdecKux oleparuil Ha MHOXKECTBE JIeHCTBUTE b
HBIX YUCEJI SIBJISIIOTCS OIEPAITUN CAOHCEHUA, YMHOHCEHUA, BHIMUMAHUA.
Ienenue He sIBJIsIeTCs olepalueil, TaKk Kak

311ech I10J1 JieJIeHueM MbI [IOHIMAaeM



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii

Onpenenenne 1. n-mecmnoti usu n-aproti aaredpamdeckoii omnepa-
IIAEN Ha HENYCTOM MHOHCECMEE ) HA3LEAEMCs (PYHKUUS ¢ 0044CMbI0
onpedenerus 2 X 0 x ... X ) obaracms 3navenutl Komopotl exarovaem-

-~

n MHOAHCUMENEN

ca 6 S).

[Ipumepamu asireOpantdecKux oleparuil Ha MHOXKECTBE JIeHCTBUTE b
HBIX YUCEJI SIBJISIIOTCS OIEPAITUN CAOHCEHUA, YMHOHCEHUA, BHIMUMAHUA.
Ienenue He sIBJIsIeTCs olepalueil, TaKk Kak

3/1eCh 1OJT JeIEHHEeM MbI OHUMaeM Oy HKIIIO, nape (1, y) CTaBsIyio

B COOTBETCTBUE ﬂeﬁCTBI/ITeﬂbHOe HYUCJIO z

Y



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii

Onpenenenne 1. n-mecmnoti usu n-aproti aaredpamdeckoii omnepa-
IIAEN Ha HENYCTOM MHOHCECMEE ) HA3LEAEMCs (PYHKUUS ¢ 0044CMbI0
onpedenerus 2 X 0 x ... X ) obaracms 3navenutl Komopotl exarovaem-

-~

n MHOAHCUMENEN

cAa 6§D,

[Ipumepamu anrebOpandecKux omepamuii Ha MHOXKECTBE JIeHCTBUTEb-
HBIX YHCEJ SIBJISAIOTCS OIIEPAIUN CAOHCEHUSA, YMHOHCEHUSA, BOLYUMAHUA.
[lenenne He sIBJsieTCsI orepalieil, Tak Kak
Jesenne Ha () He ollpejielieHo,

3/1eCh 1OJT JeJIeHHEeM MbI TOHUMaeM Oy HKIIIO, nape (1, y) CTaBsIyio

B COOTBETCTBUE ﬂeﬁCTBI/ITeﬂbHOe HYUCJIO z

Y



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii

Onpenenenne 1. n-mecmnoti usu n-aproti aaredpamdeckoii omnepa-
IIAEN Ha HENYCTOM MHOHCECMEE ) HA3LEAEMCs (PYHKUUS ¢ 0044CMbI0
onpedenerus 2 X 0 x ... X ) obaracms 3navenutl Komopotl exarovaem-

-~

n MHOAHCUMENEN

csa 6 ().

[Ipumepamu anredbpandecKux olepalnii Ha MHOXKECTBE JIeHCTBUTE b
HBIX YHUCEJT ABJIAIOTCS ONEPALIAN CAONCEHUA, YMHOHCEHUA, GHIHUMAHUSL
Jlesenne He gBJseTCS Ollepallneil, TaK Kak
Jesenne Ha () He ollpejielieHo,

TO ecThb aphl Bujia (x,0) He BXOJISIT B ee 00J1aCTh ONpe/Ie/IeHIs.
3/1eCh 1O/ JIeJIeHHeM MbI TIOHUMaeM (hyHKIIO, ape (1, 1) CTaBsILy o

B COOTBETCTBUE ﬂeﬁCTBI/ITeﬂbHOe HYUCJIO z

Y



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii

Onpenenenne 1. n-mecmnoti usu n-aproti aaredpamdeckoii omnepa-
IIAEN Ha HENYCTOM MHOHCECMEE ) HA3LEAEMCs (PYHKUUS ¢ 0044CMbI0
onpedenerus 2 X 0 x ... X ) obaracms 3navenutl Komopotl exarovaem-

-~

n MHOAHCUMENEN

csa 6 ().

[Ipumepamu anredbpandecKux olepalnii Ha MHOXKECTBE JIeHCTBUTE b
HBIX YUCEJT SIBJIAIOTCS OIEPAIUN CAOHCEHUA, YMHONCEHUSA, GOIMUMAHUA.
Jlesenne He gBJseTCS Ollepallneil, TaK Kak
Jesenne Ha () He ollpejielieHo,

TO ecThb aphl Bujia (x,0) He BXOJISIT B ee 00J1aCTh ONpe/Ie/IeHIs.

DTO HpUMep TaK HA3bIBAEMON YACTUYHON OIepalyy, KOTOPbIe Mbl

3JIeCh PACCMaTpUBaThL He OyIeM.



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii

Onpenenenne 1. n-mecmnoti usu n-aproti aaredpamdeckoii omnepa-
IIAEN Ha HENYCTOM MHOHCECMEE ) HA3LEAEMCs (PYHKUUS ¢ 0044CMbI0
onpedenerus 2 X 0 x ... X ) obaracms 3navenutl Komopotl exarovaem-

-~

n MHOAHCUMENEN

ca 6 €.

Borauranme na MHOXKECTBe HATYPaJLHBIX JUCET He sBIgeTcs aaredbpa-
MYECKOI olepalineil, 3TO0 TOzKe JacTUIHasd orepalus, Tak Kak,



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii

Onpenenenne 1. n-mecmnoti usu n-aproti aaredpamdeckoii omnepa-
IIAEN Ha HENYCTOM MHOHCECMEE ) HA3LEAEMCs (PYHKUUS ¢ 0044CMbI0
onpedenerus 2 X 0 x ... X ) obaracms 3navenutl Komopotl exarovaem-

-~

n MHOAHCUMENEN

cA 6 €.

Borauranme na MHOXKECTBe HATYPaJLHBIX JUCET He sBIgeTcs aaredbpa-
MYECKOI olepalineil, 3TO0 TOzKe JacTUIHasd orepalus, Tak Kak,
Harpumep,



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii

Onpenenenne 1. n-mecmnoti usu n-aproti aaredpamdeckoii omnepa-
IIAEN Ha HENYCTOM MHOHCECMEE ) HA3LEAEMCs (PYHKUUS ¢ 0044CMbI0
onpedenerus 2 X 0 x ... X ) obaracms 3navenutl Komopotl exarovaem-

-~

n MHOAHCUMENEN

ca 6 ).

Borauranme na MHOXKECTBe HATYPaJLHBIX JUCET He sBIgeTcs aaredbpa-
MYECKOI olepalineil, 3TO0 TOzKe JacTUIHasd orepalus, Tak Kak,
HallpuMep, YUCJI0 —2 = 3 — 5 He ¢dBJSeTCd HaTypaJIbHbIM YUCJOM, TO
ecTh mapa (3,5) He BXOJAUT B 00JIaCTh OIpejie/eHns (QYHKIUNT »BbITH-
TaHUe».



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii

Onpenenenne 1. n-mecmnoti usu n-aproti aaredpamdeckoii omnepa-
IIAEN Ha HENYCTOM MHOHCECMEE ) HA3LEAEMCs (PYHKUUS ¢ 0044CMbI0
onpedenerus 2 X 0 x ... X ) obaracms 3navenutl Komopotl exarovaem-

-~

n MHOAHCUMENEN

cA 6 €.

OOBIYHO 00pAa3 3jIeMeHTa & OTHOCUTE/IbHO omepalun f 0bo3HAda0T de-
pe3 f(x). st GuHapHBIX aaredpantdeckKux oreparnuii 00bITHO UCIOJIb3Y-
0T JIPYTOit criocob obosuadeHust obpasa: BMecTo f(x,1y) ero obo3HaIaAI0T
qepes x * y, T1e * — obo3HaueHne ajaredpandeckoil onepamnun. Hampumep,
Mbl IAIIEM T + Y, T Y, T — Y U T.II.



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii
Bunapnas ajiredpanmdeckasi onepalins * Ha3bIBaeTCs

KOMMYTATUBHOM, €CJ1 BBIIIOJIHAECTCS TOXKJIECTBO T * Y = 1 * &I

ACCOIUATUBHOM, €CJTN BBIMOTHSICTCS TOZKIECTBO (X * Y) % 2 = X * (y * 2).



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii
Bunapnas ajiredpanmdeckasi onepalins * Ha3bIBaeTCs

KOMMYTATUBHOM, €CJIN BBIIOJHAETCA TOXKJIECTBO T * Y = Y * T,
ACCOIUATUBHOM, €CJTN BBIMOTHSICTCS TOZKIECTBO (X * Y) % 2 = X * (y * 2).

3aMeTiM, 9TO cefiqac Mbl OCYIIECTBUIN KAUECMEEHHVT CKAYOK B Ha~
meM pasBuTuu. B camom Jiejie, JI0 CUX 1[OP B BBIPAyKEHUsIX THIIA
(x *y)* 2z =x% (y*2z) MBI paCCMATPUBAJIA B KadeCTBE TePEMEHHbBIX



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii
Bunapnas ajiredpanmdeckasi onepalins * Ha3bIBaeTCs

KOMMYTATUBHOM, €CJIN BBIIOJHAETCA TOXKJIECTBO T * Y = Y * T,
ACCOIUATUBHOM, €CJTN BBIMOTHSICTCS TOZKIECTBO (X * Y) % 2 = X * (y * 2).

3aMeTiM, 9TO cefiqac Mbl OCYIIECTBUIN KAUECMEEHHVT CKAYOK B Ha~
meM pasBuTuu. B camom Jiejie, JI0 CUX 1[OP B BBIPAyKEHUsIX THIIA
(x *y)* 2z =x% (y*2z) MBI paCCMATPUBAJIA B KadeCTBE TePEMEHHbBIX
TOJIBKO OYKBBI X,%, 2, TipudeM cantajn ux duciamu. Ceidqac Mbl yrKe
MOYKEM CUYHUTATh, UTO T, Y,z — He obsi3arebHO 4ncia. Ho riaBHoe 10-
CTHKEHUE COCTOUT B JIPYTOM.



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii
Bunapnas ajiredpanmdeckasi onepalins * Ha3bIBaeTCs

KOMMYTATUBHOM, €CJIN BBIIOJHAETCA TOXKJIECTBO T * Y = Y * T,
ACCOIUATUBHOM, €CJTN BBIMOTHSICTCS TOZKIECTBO (X * Y) % 2 = X * (y * 2).

Jlo cux 1mop B BhIpayKeHUsiX TUIA (X * ) * 2 = X * (Y * z) MbI paccMar-
pUBaJIi B KA9eCTBE MEPEMEHHBIX TOJILKO OYKBBI X, Y, 2.
Hadunas ¢ aToro mMecta Mbl B Ka9ecTBe IIepeMeHHO MOXKeM paccMaTpH-
BaAThH 0003HAYEHUE ONEPAULUL *.



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii
Bunapnas ajiredpanmdeckasi onepalins * Ha3bIBaeTCs

KOMMYTATUBHOM, €CJIN BBIIOJHAETCA TOXKJIECTBO T * Y = Y * T,
ACCOIUATUBHOM, €CJTN BBIMOTHSICTCS TOZKIECTBO (X * Y) % 2 = X * (y * 2).

J1o cux 1op B BbIpayKeHUAX THIA (X * y) * 2 = X * (Y * 2) Mbl paccMar-
pUBAJIM B KAUeCTBE [ePEMEHHBIX TOJILKO OYKBLL X, U, 2.
Haunnas ¢ 3Toro mMecra Mbl B KQ4eCTBe [ePeMEeHHOM MOyKEeM PacCMaTpu-
BATb 0003HAMEHUE ONEPALUL *.
Harmpumep, ToxiectBo (T * y) * 2 = x * (y * 2) OyJer CrpaBe/JInBbIM, eC-
T X, 1, Z Teble 9iCIa, a [0J] Olepalieil * MOHMMAeTCd CyMMUPOBAHIE
qUCeI.



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii
Bunapnas ajiredpanmdeckasi onepalins * Ha3bIBaeTCs

KOMMYTATUBHOM, €CJIN BBIIOJHAETCA TOXKJIECTBO T * Y = Y * T,
ACCOIUATUBHOM, €CJTN BBIMOTHSICTCS TOZKIECTBO (X * Y) % 2 = X * (y * 2).

J1o cux 1op B BbIpayKeHUAX THIA (X * y) * 2 = X * (Y * 2) Mbl paccMar-
pUBAJIM B KAUeCTBE [ePEMEHHBIX TOJILKO OYKBLL X, U, 2.
Haunnas ¢ 3Toro mMecra Mbl B KQ4eCTBe [ePeMEeHHOM MOyKEeM PacCMaTpu-
BATb 0003HAMEHUE ONEPALUL *.
Harmpumep, ToxiectBo (T * y) * 2 = x * (y * 2) OyJer CrpaBe/JInBbIM, eC-
T X, 1, Z Teble 9iCIa, a [0J] Olepalieil * MOHMMAeTCd CyMMUPOBAHIE
qUCeI.
OHO OCTaHeTCsT BEPHBIM, €CJIM BMECTO * IOJCTABUTDL OIEPAINIO YMHOMKE-
HIIE YUCEIL.



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii
Bunapnas ajiredpanmdeckasi onepalins * Ha3bIBaeTCs

KOMMYTATUBHOM, €CJIN BBIIOJHAETCA TOXKJIECTBO T * Y = Y * T,
ACCOIUATUBHOM, €CJTN BBIMOTHSICTCS TOZKIECTBO (X * Y) % 2 = X * (y * 2).

J1o cux 1op B BbIpayKeHUAX THIA (X * y) * 2 = X * (Y * 2) Mbl paccMar-
pUBAJIM B KAUeCTBE [ePEMEHHBIX TOJILKO OYKBLL X, U, 2.
Haunnas ¢ 3Toro mMecra Mbl B KQ4eCTBe [ePeMEeHHOM MOyKEeM PacCMaTpu-
BATb 0003HAMEHUE ONEPALUL *.
Harmpumep, ToxiectBo (T * y) * 2 = x * (y * 2) OyJer CrpaBe/JInBbIM, eC-
T X, 1, Z Teble 9iCIa, a [0J] Olepalieil * MOHMMAeTCd CyMMUPOBAHIE
qUCeI.
Ho ono mapyiaerca, ecin * MHTEPIPETUPYETCST KaK



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii
Bunapnas ajiredpanmdeckasi onepalins * Ha3bIBaeTCs

KOMMYTATUBHOM, €CJIN BBIIOJHAETCA TOXKJIECTBO T * Y = Y * T,
ACCOIUATUBHOM, €CJTN BBIMOTHSICTCS TOZKIECTBO (X * Y) % 2 = X * (y * 2).

J1o cux 1op B BbIpayKeHUAX THIA (X * y) * 2 = X * (Y * 2) Mbl paccMar-
pUBAJIM B KAUeCTBE [ePEMEHHBIX TOJILKO OYKBLL X, U, 2.
Haunnas ¢ 3Toro mMecra Mbl B KQ4eCTBe [ePeMEeHHOM MOyKEeM PacCMaTpu-
BATb 0003HAMEHUE ONEPALUL *.
Harmpumep, ToxiectBo (T * y) * 2 = x * (y * 2) OyJer CrpaBe/JInBbIM, eC-
T X, 1, Z Teble 9iCIa, a [0J] Olepalieil * MOHMMAeTCd CyMMUPOBAHIE
qUCeI.
Ho ono mapyiaerca, ecin * MHTEPIPETUPYETCST KaK
BLIYUTAHUAE YUCEJL.



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii
Bunapnas ajiredpanmdeckasi onepalins * Ha3bIBaeTCs

KOMMYTATUBHOM, €CJIN BBIIOJHAETCA TOXKJIECTBO T * Y = Y * T,
ACCOIUATUBHOM, €CJTN BBIMOTHSICTCS TOZKIECTBO (X * Y) % 2 = X * (y * 2).

Cuieyronuil peruTe/IbHbIN 11ar, KOTOPbI MbI CIAEJIaeM CYIIECTBEHHO
MI03/1Hee, COCTOUT B IPEBPAIEHNH B «IIepeMEeHHYI0» 0003HaUYeHUs OTHO-
IIEHUS, HAIIPUMEP CUMBOJIA =.



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii
Bunapnas ajiredpanmdeckasi onepalins * Ha3bIBaeTCs

KOMMYTATUBHOM, €CJIN BBIIOJHAETCA TOXKJIECTBO T * Y = Y * T,
ACCOIUATUBHOM, €CJTN BBIMOTHSICTCS TOZKIECTBO (X * Y) % 2 = X * (y * 2).

Cuieyronuil peruTe/IbHbIN 11ar, KOTOPbI MbI CIAEJIaeM CYIIECTBEHHO
MI03/1Hee, COCTOUT B IPEBPAIEHNH B «IIepeMEeHHYI0» 0003HaUYeHUs OTHO-
IIEHUS, HAIIPUMEP CUMBOJIA =.

Brepsrie ¢ sToil cuTyanueil Bul BeTpedasnch elie B cpeiHeil mKoie.



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii
Bunapnas ajiredpanmdeckasi onepalins * Ha3bIBaeTCs

KOMMYTATUBHOM, €CJIN BBIIOJHAETCA TOXKJIECTBO T * Y = Y * T,
ACCOIUATUBHOM, €CJTN BBIMOTHSICTCS TOZKIECTBO (X * Y) % 2 = X * (y * 2).

Cuieyronuil peruTe/IbHbIN 11ar, KOTOPbI MbI CIAEJIaeM CYIIECTBEHHO
MI03/1Hee, COCTOUT B IPEBPAIEHNH B «IIepeMEeHHYI0» 0003HaUYeHUs OTHO-

[IeHUs], HAIIpUMED CUMBOJIa =.
Brepsrie ¢ sToil cuTyanueil Bul BeTpedasnch elie B cpeiHeil mKoie.
Hamnpumep, paBeHCTBO TPEYTOJbHUKOB — 9TO BCE-TaKH «HE COBCEM Pa-

BEHCTBO» .



I11. HekoTophle Tumbl ajaredbpamdeckKmx oreparriii
Bunapnas ajiredpanmdeckasi onepalins * Ha3bIBaeTCs

KOMMYTATUBHOM, €CJIN BBIIOJHAETCA TOXKJIECTBO T * Y = Y * T,
ACCOIUATUBHOM, €CJTN BBIMOTHSICTCS TOZKIECTBO (X * Y) % 2 = X * (y * 2).

Cuieyronuil peruTe/IbHbIN 11ar, KOTOPbI MbI CIAEJIaeM CYIIECTBEHHO
MI03/1Hee, COCTOUT B IPEBPAIEHNH B «IIepeMEeHHYI0» 0003HaUYeHUs OTHO-
[IeHUs], HAIIpUMED CUMBOJIa =.

Brepsrie ¢ sToil cuTyanueil Bul BeTpedasnch elie B cpeiHeil mKoie.

Hanpumep, paBeHCTBO TPEYTOJIBHIUKOB — 9TO BCe-TaKM «HE COBCEM Pa-
BEHCTBOY !

MHOT I8, BayKHO, HAIIPUMeEp, 2de HApPUCOBAH TPEYIOJbHUK, a He TOJILKO €ro
reOMEeTPUYECKNE XapaKTEPUCTUKH,



IV. HekoTopnble Kjaccuieckue ajireophl

Omnpenesienne 2. Ajredbpoii (6 wupokom cmoicae) Ha3veaemes ynopa-
dovwernas napa A = (A, F), ede A — nexomopoe nenycmoe MHOHCECTNEO,

naavieaemoe HocuTeJaeM anzebpo. A, u F — muooicecmso onepayuli ai-
eeopur A, onpedenennoir na A.



IV. HekoTopnble Kjaccuieckue ajireophl

Omnpenesienne 2. Ajredbpoii (6 wupokom cmoicae) Ha3veaemes ynopa-
dovwernas napa A = (A, F), ede A — nexomopoe nenycmoe MHOHCECTNEO,
naavieaemoe HocuTeJaeM anzebpo. A, u F — muooicecmso onepayuli ai-
eeopur A, onpedenennoir na A.

Ha onHoM 1 ToM 2Ke HEeImycTOM MHOYKECTBE MOYKHO OIPEIeTUTh pas3/ind-
HbIE aJIreOphI.



IV. HekoTopnble Kjaccuieckue ajireophl

Omnpenesienne 2. Ajredbpoii (6 wupokom cmoicae) Ha3veaemes ynopa-
dovwernas napa A = (A, F), ede A — nexomopoe nenycmoe MHOHCECTNEO,
naavieaemoe HocuTeJaeM anzebpo. A, u F — muooicecmso onepayuli ai-
eeopur A, onpedenennoir na A.

Ha ojiHoM 1 TOM 2Ke HeImycToM MHOXKECTBE MOYKHO OIPEACIUTh pas3Ind-
HbIE aJIreOphI.

Ha wMHOXkecTBe HaTypasJbHBIX YHCEJT MOXKHO OHPEJIEIUTh aaredpy

(N, {+1}), a moxxno — anreopy (N, {- 1}).



IV. HekoTopnble Kjaccuieckue ajireophl

Omnpenesienne 2. Ajredbpoii (6 wupokom cmoicae) Ha3veaemes ynopa-
dovwernas napa A = (A, F), ede A — nexomopoe nenycmoe MHOHCECTNEO,
naavieaemoe HocuTeJaeM anzebpo. A, u F — muooicecmso onepayuli ai-
eeopur A, onpedenennoir na A.

Ha ojiHOM 1 TOM »Ke HeIyCTOM MHOYKECTBE MOYKHO OIPEIC/INTh Pa3/ind-
HbIE aJIreOphI.
Ha MHOXKecTBe HATypaJIbHbIX YHCET MOYKHO OIPEJIe/InTh ajredpy
(N, {+}), a moxno — anredpy (N, {-,1}).

MoxkHOo pacemoTperb n «bojiee GoraTyro» (B CMbIC/IE MHOXKECTBA Olle-
paruit) anreopy (N, {+,-,1}).



IV. HekoTopnble Kjaccuieckue ajireophl

Omnpenesienne 2. Ajredbpoii (6 wupokom cmoicae) Ha3veaemes ynopa-
dovwernas napa A = (A, F), ede A — nexomopoe nenycmoe MHOHCECTNEO,
naavieaemoe HocuTeJaeM anzebpo. A, u F — muooicecmso onepayuli ai-
eeopur A, onpedenennoir na A.

Ha ojiHOM 1 TOM »Ke HeIyCTOM MHOYKECTBE MOYKHO OIPEIC/INTh Pa3/ind-
HbIE aJIreOphI.
Ha MHOXKecTBe HATypaJIbHbIX YHCET MOYKHO OIPEJIe/InTh ajredpy
(N, {+}), a moxno — anredpy (N, {-,1}).

MoxkHOo pacemoTperb n «bojiee GoraTyro» (B CMbIC/IE MHOXKECTBA Olle-
paruit) anreopy (N, {+,-,1}).

3aueM »Ke paccMaTpUBaThL «OeHbley aaredphl, eCIu ecTh Takas «bora-
Tasi» ajiredbpa’ Huke MbI IpuBeieM HEKOTOPbIE OTBETHI Ha, 9TOT BOIIPOC.



IV.1. I'pynnon

Ompenesierne 3. [[ycmv A — nexomopoe HENYCMOE MHOHCECNBO, * —

burapras onepavus na smom muodicecmee. Toeda anzebpa (A, {*})
HA3DIGAETNCA TPYIIIIONIOM.

CJIMIIIKOM MHOI'O CJIOB €CTECTBEHHOT'O A3BIKA...



IV.1. I'pynnon

Omnpenesienne 3. (A, {x}) Hazveaemes TPYITIONIOM, €CAU

A4 u % Ax A A

BoT 510 cTONT 3aKOHCIIEKTUPOBATH!



IV.1. I'pynnon

Omnpenesienne 3. (A, {x}) Hazveaemes TPYITIONIOM, €CAU

A4 u % Ax A A

[pymmonnamu — sapisiorest anrebpel (N, {+}), (Z,{-}), (Z,{-1}),

(Q, {max}), ryjie max — OuHApHAsT ONEpaIl¥si, BLHIOUPATOIAs U3 9JIEMEHTOB
T,y MaKCUMaJIbHbII, 1 T.II.



IV.1. I'pynnon

Omnpenesienne 3. (A, {x}) Hazveaemes TPYITIONIOM, €CAU

A40 u % AxA— A

[pymmongamu - seisiioress  anredper (N, {+}), (Z,{-}), (Z,{-}),
(Q, {max}), ryjie max — OuHApHAsT ONEpaIl¥si, BLHIOUPATOIAs U3 9JIEMEHTOB
T,y MaKCUMaJIbHBIN, 1 T.II.

Harmomumnm, 910 371€ch 0603HAUEHNE * PACCMATPUBACTCS, KaK NepeMeH-
M@, HO, B OTJINYNE OT MEPEMEHHDbIX X,Y, ..., 3HA%eHUEM TIEPEMEHHON *
MOZKeT OBITH TOJILKO OMHapHast onepalusi.



IV.2. llonyrpynna

Omnpenesienne 4. I'pynnoud (A, {x}) Hazweaemcs MOSIyTpyIIOii,
eCAU * — ACCOUUAMUBHAS ONEPAUUS, MO ECMb



IV.2. llonyrpynna

Omnpenesienne 4. I'pynnoud (A, {x}) Hazweaemcs MOSIyTpyIIOii,
eCAU * — ACCOUUATMUBHAA ONEPAUUSA, O ECTND
BUNOANACTNCA TOodCecmEo (T % Y) * 2z = X * (Y * 2).



IV.2. llonyrpynna

Omnpenesienne 4. I'pynnoud (A, {x}) Hazweaemcs MOSIyTpyIIOii,
eCAU * — ACCOUUAMUBHASA ONEPAUUS,, MO eCb
BUNOANACTNCA TOodCecmEo (T % Y) * 2z = X * (Y * 2).

Nuorna rosopar, uro A — moJyrpyniia OTHOCUTEJIBHO OIlepaliu
. [Ipu srom paBeHCTBO (T % y) * 2 = & * (Y * 2) HA3BIBAIOT AKCHMOMOM
HOJIyI'PYTIIBL.



IV.3. I'pynna

Ompenesierne 5. [lycmv A — HEKOMOpPoe HENYCMOe MHOHCECMBO, *
— OUNAPHAA ONEPAUUA, ONPEJENEHHAA WA IMOM MHodCEcmee, e — (-
mecmuan onepayus Ha A, mo ecmv e — Hekomopwil aaemenm us A.
Aneebpa (A, {x,e}) nasvisaemcs TPYIIIONR, ecau 6bNOAHANOMCA CACY-
uue ymeepocdenus (AKCUOMBbI TPYTIIbI )

Gl. (x*xy)xz=x*(y*2), mo ecmbv * — ACCOUUAGMUCHAA ONEPAUU.

G2. zx e =exx = x (aKcuoma cyuwecmeosanus HETUMPaAbLHO20 Ie-
MEHMG,);

G3. dana xaocdozo anemenma x € A cyuecmseyem maxotl snemenm I,

YMO T * T = T * T = e (aKcuoMa cyuecmeosaHus 06pammozo aie-
mMenma,).

IIpu smom onepavyus * nasvieaemca TPYNIOBON onepalueii.
CIMITKOM MHOI'O CJIOB €CTECTBEHHOT'O A3BIKA...



IV.3. I'pynna

Omnpenesienne 5. (A, {*,e}) nazvsaemcs TPYIIION, €Al 6bNONHANOM -
cA aKCUOMBI TPYIIIbI

Gl. (zxy)*xz=x*(y* 2) (accoyuamuerocmy);
G2. xxe=exx =T (cywecmeosanue HEUMPANLHO20 INEMEHMNA,);

G3.Vre A dJT €A zxT=Txx=e€ (akcuoma CcYuWecmeosanus
obpamnozo saemernma,).

IIpu amom onepayus * Hadvieaemces TPYIIIOBOI onepalueii.
A BOT 3TO MOKHO 3aKOHCIIEKTUPOBATH!



IV.3. I'pynna

ZAcno, 9To rpynna sSBasgeTcs MoJIyTPYIIION.



IV.3. I'pynna

fero, aTo Tpytia SBISETCs MOIYTPYIIION.
MHOXKeCTBO HEJIbIX YUCeT SIBJISIETCS IPYIIIONH OTHOCUTEIbHO OlepaIii
ciaozkenns u aucia 0, To ecTb rpymioii ssiagercs aaredpa (Z,{+,0}).



IV.3. I'pynna

fero, aTo Tpytia SBISETCs MOIYTPYIIION.

MHOXKeCTBO HEJIbIX YUCeT SIBJISIETCS IPYIIIONH OTHOCUTEIbHO OlepaIii
ciaozkenns u aucia 0, To ecTb rpymioii ssiagercs aaredpa (Z,{+,0}).

Bo MHOXKeCcTBe HATYPAJILHBIX YHCEIT ¢ Ollepaliueil CJIOKeHNsT HeT «Hefi-
TPATLHOTO> 9JIEMEHTA, T0ITOMY TPYIIIONH OTHOCHTELHO OMEpPAINE CJIO-
»KeHust MHOZKecTBO N He siBJIsteTcs.



IV.3. I'pynna

fero, aTo Tpytia SBISETCs MOIYTPYIIION.

MHOXKeCTBO HEJIbIX YUCeT SIBJISIETCS IPYIIIONH OTHOCUTEIbHO OlepaIii
ciaozkenns u aucia 0, To ecTb rpymioii ssiagercs aaredpa (Z,{+,0}).

Bo MHOXKeCcTBe HATYPAJILHBIX YHCEIT ¢ Ollepaliueil CJIOKeHNsT HeT «Hefi-
TPATLHOTO> 9JIEMEHTA, T0ITOMY TPYIIIONH OTHOCHTELHO OMEpPAINE CJIO-
»KeHust MHOZKecTBO N He siBJIsteTcs.
Ho nosryrpymmoit muozxkectso N oTHOCHTEIBHO OnIepaiiin + sABJIsSIeTCs.



IV.3. I'pynna

fero, aTo Tpytia SBISETCs MOIYTPYIIION.

MHOXKeCTBO HEJIbIX YUCeT SIBJISIETCS IPYIIIONH OTHOCUTEIbHO OlepaIii
ciaozkenns u aucia 0, To ecTb rpymioii ssiagercs aaredpa (Z,{+,0}).

Bo MHO)KeCTBe HATYPATBHBIX YHCET OTHOCUTETHHO OLEePAIN YMHOMKe-
HUsI HETPAJIbHBIM 3JIEMEHTOM SIBJISIETCS, OUEBHIHO,



IV.3. I'pynna

fero, aTo Tpytia SBISETCs MOIYTPYIIION.

MHOXKeCTBO HEJIbIX YUCeT SIBJISIETCS IPYIIIONH OTHOCUTEIbHO OlepaIii
ciaozkenns u aucia 0, To ecTb rpymioii ssiagercs aaredpa (Z,{+,0}).

Bo MHO)KeCTBe HATYPATBHBIX YHCET OTHOCUTETHHO OLEePAIN YMHOMKe-
HUsI HETPAJIbHBIM 3JIEMEHTOM SIBJISIETCS, OUEBHIHO,
yncsio 1, tak Kak n -1 =1-n =n.



IV.3. I'pynna

fero, aTo Tpytia SBISETCs MOIYTPYIIION.
MHOXKeCTBO HEJIbIX YUCeT SIBJISIETCS IPYIIIONH OTHOCUTEIbHO OlepaIii
ciaozkenns u aucia 0, To ecTb rpymioii ssiagercs aaredpa (Z,{+,0}).
Bo MHO)KeCTBe HATYPATBHBIX YHCET OTHOCUTETHHO OLEePAIN YMHOMKe-
HUsI HETPAJIbHBIM 3JIEMEHTOM SIBJISIETCS, OUEBHIHO,
yncsio 1, tak Kak n -1 =1-n =n.
OHAKO 00paTHBIN 371eMEeHT



IV.3. I'pynna

fero, aTo Tpytia SBISETCs MOIYTPYIIION.
MHOXKeCTBO HEJIbIX YUCeT SIBJISIETCS IPYIIIONH OTHOCUTEIbHO OlepaIii
ciaozkenns u aucia 0, To ecTb rpymioii ssiagercs aaredpa (Z,{+,0}).
Bo MHO)KeCTBe HATYPATBHBIX YHCET OTHOCUTETHHO OLEePAIN YMHOMKe-
HUsI HETPAJIbHBIM 3JIEMEHTOM SIBJISIETCS, OUEBHIHO,
yncsio 1, tak Kak n -1 =1-n =n.
OHAKO 00paTHBIN 371eMEeHT
cyliecTByer He Jiist Jjiroboro uncia u3 N (umeercst B By 0OpaTHbI 3J1e-
MEHT, SIBJISTIONIICA HATYPATBHBIM THCJIOM ).



IV.3. I'pynna

Omnpenenenune 6. I'pynna ¢ KommymamusHoU 2pynnosoti onepa-
yueti na3vieaemcs KOMMYTATUBHOM T'PYIIIONI w.iu abeeBoil rpym-
IO .

Paccmorpum nipumepsbi?



IV.4. O6 orpanmienun onepamui Ha IIOJIMHOXKECTBO

+la b c| |[%xla b c| |&la bc|] ©®la b c
ala b c| |lala a a ala a a ala ¢ b
bl|b c al |bla b ¢ bla a a bl|b a c
clca bl |cla ¢ b cla a a clec b a

Bephemest K rpyimonjiaMm paccMOTPEHHOTO mpuMepa. B rpymmounse
(A,{©}) onepanust «ovenb ojHOOOpa3HASI>: 9TO (Y HKIINSI-KOHCTAHTA,
KazKJIoil 1ape sjeMeHToB u3 {a,b,c} crapsinasg B COOTBETCTBHE OJIMH-
e/TMHCTBEHHBIN 9JIEMEHT a.



IV.4 OO0 orpanmvyeHun omneparuyu Ha MOIMHOXKECTBO

+la b c| |[*xla b c| |©&la bc| ©®la b c
ala b c| |lala a a ala a a ala ¢ b
bl|b c al |bla b ¢ bla a a bl|b a c
clca bl |cla ¢ b cla a a cle b a

B rpymmnowye (A, {®}) onepaiuss ® obsaaerT OJHIM MOJE3HBIM CBOM-
CTBOM: JIjIs1 JIIOOBIX JIBYX 9JIEMEHTOB u, v € {a,b,c} paspemmmbl ypas-
HEHUST 4 O X =0 U Yy O U = v OTHOCUTEJLHO INEPEMEHHBIX T,Y. 3/1eCh
YMECTHO IIOJYEPKHYTH, 4T0 B Ipyiie akcuoMbl G2, G3 HIUPOKO UCIIOJIb-
3YIOTCA MMEHHO JIJIsl PelleHnsl TakuX ypaBHeHnnitl 9To cBoiicTBO «poji-
auTy rpyrmons (A, {®}) ¢ rpyimoii, XoTs 9TOT TPYIIION] He SBJISETCS
HE TOJILKO I'PYIIION, HO JaKe He SIBJIAETCs [0JIyTPYIIION.



IV.4 OO0 orpanmvyeHun omneparuyu Ha MOIMHOXKECTBO

+la b c| |[*xla b c| |©&la bc| ©®la b c
ala b c| |lala a a ala a a ala ¢ b
bl|b c al |bla b ¢ bla a a bl|b a c
clca bl |cla ¢ b cla a a cle b a

Ho ocobwrit unrepec mpejicrasiser st nac rpymmons (A, {x}). Pacemor-

puMm noaMuoKkecTBO B = {b, ¢} n orpanuvenne

i

C

[IOJIMHOZKECTBO: | b
c

o oo

c
b

IPYIIION.

! % omeparun * Ha 3TO

. Herpynno nonsts, aro ({b, ¢}, {*, b}) asasercs

1I‘I&HOMHI/IM7 9TO OI'paHMYCHHUEC * IIOJIydaeTCd U3 *, €CJIU MbI «3&6yﬂeM>>, KaK ,HeﬁCTByeT * Ha BCe
QJIEMEHTDBI, HEC IIPpUHAJ/JICZKaIIINe B. I‘Ial'IpI/IMep7 cxb=cxb= C, a BOT C* a HeOIIpeesieHa, TaK KaK

a¢ B.



IV.4 OO0 orpanmvyeHun omneparuyu Ha MOIMHOXKECTBO

B GoJibIuHCTBe cIydaeB BBejeHIe HOBOIO CUMBOJIA, HAIIPUMED, * JIJIs
obo3HaveHust orpanuntierus x Ha {b, c}, IpecTaB/IsieTcs] HEKUM <3/
MIECTBOM», T.K. JIJI JIIOOBIX 9JIEMEHTOB T,y € B 10 ompejie/IeHIIo orpa-
HUYIeHns uMeeM & x4y = x * 1. [lo9ToMy OOBIYHO BMECTO CHUMBOJIA *
MOZKHO I10JIb30BAThCsI IIPEXKHUM CUMBOJIOM *. 110 9TOMY 1OBOJIy MBI IIpU-
MeM CIIelUa/IbHOe COrJIallleHHe.



IV.4 OO0 orpanmvyeHun omneparuyu Ha MOIMHOXKECTBO

Coryamenue 1. J[as ymenvuenus Koausecmea 0603naienuti Mo 6Mme-
CNO CUMBOAA, 0003HANAIOUWE20 O2PAHULEHULE ONEPALUL HA NOOMHOIICE-
CMB0 (Hanpumep, cumeosa x, 0003HaAaAI0UWE20 Oepanuverue * Ha {b,c})
OydeM UCTOAB30BAMb CUMBON UCTOOHOT ONEPALUL (6 PACCMAMPUBLEMOM
npumepe 3mo x ).



IV.4 OO0 orpanmvyeHun omneparuyu Ha MOIMHOXKECTBO

Coryamenue 1. J[as ymenvuenus Koausecmea 0603naienuti Mo 6Mme-
CNO CUMBOAA, 0003HANAIOUWE20 O2PAHULEHULE ONEPALUL HA NOOMHOIICE-
CMB0 (Hanpumep, cumeosa x, 0003HaAaAI0UWE20 Oepanuverue * Ha {b,c})
OydeM UCTOAB30BAMb CUMBON UCTOOHOT ONEPALUL (6 PACCMAMPUBLEMOM
npumepe 3mo x ).

DTO coryialleHne Io3BOJISIeT He BBOJUTD HOBBII CMBOJI 1 HCIIOJIB30BATH
BMECTO HETro CUMBOJI, 0003HAYAIONIMI NCXOMHYIO orepalinio. B mpuMene-
HUU K PacCMaTPUBAEMOMY IIPUMEPY Mbl OYJIeM MOBOPUTHL 00 Olepalnn
na nodmmosicecmee B, xors x — onepaiiust Ha A, 1, cTporo roBopsi, HaJi0
rOBOPUTH O * Ha MHOXKecTBe B. «['paMmaTnvieckue BOJBHOCTHY TaKOT'O
poJla MOTYT IPUBECTU K CEPbE3HBIM HEJIOPA3YMEHUAM, HO B CUTYAIASX,
KOTOPBIE MBI OyJIeM pacCMaTpUBaTh, 3TOI'O HE IIPOU30MJIET.



IV.5 uctpubyTuBHOCTD

+la b c| |x|la b c| |&la b cl |G®la b c
ala b c| |lala a a ala a a ala ¢ b
b|b c al |bla b ¢ bla a a blb a c
clca bl |cla c b cla a a clc b a

Ho camoe naTepecHoe cocTouT B TOM, YTO Ollepaliuil + U * CBOeoOpasHO
«B3ANMOJIHCTBYIOT» MeXK/Ty CODOi. A IMEHHO, HECJIOYKHO TIPOBEPUTH (T1e-
pebopom 27 BapuanToB), 9to Ha A = {a, b, ¢} BBIIOTHSIIOTCA TOXKIECTBA
a*x(b+c)=axb+axcu(b+c)*xa=>bxa+ cx*a. DT HopMyJibl Ha-
3BIBAIOTCS JUCTPUOYTUBHOCTBIO.



IV.6. KoJuabIiio

Onpepnesnienne 7. KoabloM .41 acCOIMATUBHBIM KOJBIIOM HA3bi-

saemcesa anreebpa (K, {+,-,0}) dasa xomopot evinoanatomesn caedyroujue
ymeepotcdenus, (AKCMOMBI KOJIBIIA ):

I.x4+y=y+2T (KOMMYMAMUGHOCTb <CAONCENUAS );



IV.6. KoJuabIiio

Onpepnesnienne 7. KoabloM .41 acCOIMATUBHBIM KOJBIIOM HA3bi-

saemcesa anreebpa (K, {+,-,0}) dasa xomopot evinoanatomesn caedyroujue
ymeepotcdenus, (AKCMOMBI KOJIBIIA ):

1. x + y=9y—+ux ( KOMMYMAMUBHOCTND « CAOHCEHUAY ),‘
2.0+ (y+2) = (r+y)+ 2z (accoyuamusrocmv «CAOHCEHUAS );

Buaunt, (K, {+}) — nonyrpynmna



IV.6. KoJuabIiio

Onpepnesnienne 7. KoabloM .41 acCOIMATUBHBIM KOJBIIOM HA3bi-

saemcesa anreebpa (K, {+,-,0}) dasa xomopot evinoanatomesn caedyroujue
ymeepotcdenus, (AKCMOMBI KOJIBIIA ):

1. x + y=9y—+ux ( KOMMYMAMUBHOCTND « CAOHCEHUAY ),‘
2.0+ (y+2) = (r+y)+ 2z (accoyuamusrocmv «CAOHCEHUAS );

3. 6 K cywecmeyem asemenm, xomopuiti mv, 0003nadum 0, marxot, 4¥mo
oA 106020 x uz K evinoansemes coommowenue x + 0 = x (nasuvue
HYNEB020 INEMEHMNA);

CJIMIIIKOM MHOI'O CJIOB €CTECTBECHHOT'O A3BIKA...



IV.6. KoJuabIiio

Onpepnesnienne 7. KoabloM .41 acCOIMATUBHBIM KOJBIIOM HA3bi-

saemcesa anreebpa (K, {+,-,0}) dasa xomopot evinoanatomesn caedyroujue
ymeepotcdenus, (AKCMOMBI KOJIBIIA ):

1. x + y=9y—+ux ( KOMMYMAMUBHOCTND « CAOHCEHUAY ),‘
2.0+ (y+2) = (r+y)+ 2z (accoyuamusrocmv «CAOHCEHUAS );

3.0 K Vee K z+0=2x (naiuuue nyreco2o sremenma);



IV.6. KoJuabIiio

Onpepnesnienne 7. KoabloM .41 acCOIMATUBHBIM KOJBIIOM HA3bi-

saemcesa anreebpa (K, {+,-,0}) dasa xomopot evinoanatomesn caedyroujue
ymeepotcdenus, (AKCMOMBI KOJIBIIA ):

1. x + y=9y—+ux ( KOMMYMAMUBHOCTND « CAOHCEHUAY ),‘
2.0+ (y+2) = (r+y)+ 2z (accoyuamusrocmv «CAOHCEHUAS );

3.0 K Vee K z+0=2x (naiuuue nyreco2o sremenma);

Buaunt, (K, {+}) — moayrpynmna ¢ HefTPaJIbHBIM IJI€MEHTOM
(c «emuHUIE> ).



IV.6. KoJuabIiio

Onpepnesnienne 7. KoabloM .41 acCOIMATUBHBIM KOJBIIOM HA3bi-

saemcesa anreebpa (K, {+,-,0}) dasa xomopot evinoanatomesn caedyroujue
ymeepotcdenus, (AKCMOMBI KOJIBIIA ):

1. x + y=9y—+ux ( KOMMYMAMUBHOCTND « CAOHCEHUAY ),‘
2.0+ (y+2) = (r+y)+ 2z (accoyuamusrocmv «CAOHCEHUAS );
3.0e K Vre K x+0=x (Haruvue Hyres020 sremenma);

4. 0as moboeo x uz K cywecmeyem maxot oaemenm (—x), 4mo
(—x) + 2 =0 (2nemenm, npomusonosoNHcHvl T );

OUATb CJANUIIKOM MHOIO CJIOB €CTECTBCHHOTO A3BIKA. ..



IV.6. KoJuabIiio

Onpenenenne 7. KoaboM it acCOMUATUBHBLIM KOJBIIOM Ha3bi-
saemcesa anreebpa (K, {+,-,0}) dasa xomopot evinoanatomesn caedyroujue
ymeepotcdenus, (AKCMOMBI KOJIBIIA ):

1. x + y=9y—+ux ( KOMMYMAMUBHOCTND « CAOHCEHUAY ),‘
2.0+ (y+2) = (r+y)+ 2z (accoyuamusrocmv «CAOHCEHUAS );
3.0e K Vre K x+0=x (Haruvue Hyres020 sremenma);

4. Vee K J(—z)e K (—xz)+x=0 (cywecmsosanue npomusono-
NONCHO0 INCMEHMNA);



IV.6. KoJuabIiio

Onpenenenne 7. KoaboM it acCOMUATUBHBLIM KOJBIIOM Ha3bi-
saemcesa anreebpa (K, {+,-,0}) dasa xomopot evinoanatomesn caedyroujue
ymeepotcdenus, (AKCMOMBI KOJIBIIA ):

1. x + y=9y—+ux ( KOMMYMAMUBHOCTND « CAOHCEHUAY ),‘
2.0+ (y+2) = (r+y)+ 2z (accoyuamusrocmv «CAOHCEHUAS );
3.0e K Vre K x+0=x (Haruvue Hyres020 sremenma);

4. Vee K J(—z)e K (—xz)+x=0 (cywecmsosanue npomusono-
NONCHO0 INCMEHMNA);

3unaunrt, (K, {+}) — rpyumna.



IV.6. KoJuabIiio

Onpenenenne 7. KoaboM it acCOMUATUBHBLIM KOJBIIOM Ha3bi-
saemcesa anreebpa (K, {+,-,0}) dasa xomopot evinoanatomesn caedyroujue
ymeepotcdenus, (AKCMOMBI KOJIBIIA ):

L.x+y=y+2x (KOoMMYMAMUEHOCIY «CAOHCEHUAS );
2.x+ (y+2) = (z+y)+ 2 (accoyuamusnocms «CAOAHCENUA );
3.0e K Vre K x+0=x (Haruvue Hyres020 sremenma);

4. Vee K J(—x)e K (—z)+x=0 (cywecmsosanue npomusono-
NOHCHO20 INEMEHMA);

Buauut, (K, {+}) — abesieBa (KOMMyTaTUBHAsi) TPyHIIa — aJ-
JATUBHAST TPYIIIA KOJIBIIA.



IV.6. KoJuabIiio

Onpenenenne 7. KoaboM it acCOMUATUBHBLIM KOJBIIOM Ha3bi-
saemcesa anreebpa (K, {+,-,0}) dasa xomopot evinoanatomesn caedyroujue
ymeepotcdenus, (AKCMOMBI KOJIBIIA ):

lL.x+y=y+=x ( KOMMYMAMUBHOCTND « CAOHCEHUAY ),‘
2.2+ (y+2z) = (r+y)+ 2 (accoyuamusrocmy <«CA0AHCENUAY );
3.0e K Vre K x+0=x (Haruvue Hyres020 sremenma);

4. Vee K J(—x)e K (—z)+x=0 (cywecmsosanue npomusono-
NOHCHO20 INEMEHMA);

S.70-(y-2)=(x-y)- 2z (accouuamuenocmod <YMHONCEHUA );



IV.6. KoJuabIiio

Onpenenenne 7. KoaboM it acCOMUATUBHBLIM KOJBIIOM Ha3bi-
saemcesa anreebpa (K, {+,-,0}) dasa xomopot evinoanatomesn caedyroujue
ymeepotcdenus, (AKCMOMBI KOJIBIIA ):

lL.x+y=y+=x ( KOMMYMAMUBHOCTND « CAOHCEHUAY ),‘
2.2+ (y+z) = (r+y)+ 2 (accoyuamuernocms <cA0dHcenu );
3.0e K Vre K x+0=x (Haruvue Hyres020 sremenma);

4. Vee K J(—x)e K (—z)+x=0 (cywecmsosanue npomusono-
NOHCHO20 INEMEHMA);

S.70-(y-2)=(x-y)- 2z (accouuamuenocmod <YMHONCEHUA );

Buauur, (K, {-}) — noayrpymia.



IV.6. KoJuabIiio

Onpenenenne 7. KoaboM it acCOMUATUBHBLIM KOJBIIOM Ha3bi-
saemcesa anreebpa (K, {+,-,0}) dasa xomopot evinoanatomesn caedyroujue
ymeepotcdenus, (AKCMOMBI KOJIBIIA ):

1. x + y=9y—+ux ( KOMMYMAMUBHOCTND « CAOHCEHUAY ),‘
2.0+ (y+2) = (r+y)+ 2z (accoyuamusrocmv «CAOHCEHUAS );
3.0e K Vre K x+0=x (Haruvue Hyres020 sremenma);

4. Vee K J(—z)e K (—xz)+x=0 (cywecmsosanue npomusono-
NONCHO0 INCMEHMNA);

S.x-(y-2)=(x-y)- 2z (accouuamueHocmod <YMHONCEHUA );

6.x-(y+z)=x-y+x-2, (y+z2)-x=y-x+z2-x (1e6aa u npa-
6aA JUCMPUOYMUSHOCTNAL).



IV.6. KoJuabIiio

HacTo s10 onpegeneHue (GopMyIUPYIOT CJIEIYIOMIIM 00PA30M: KOALUOM
HA3VLBAETNCA HENYCMOE MHO0KHCECNBO K ¢ onepayuamu, KOmopve Mol 000-
BHAYUM + U -, 8 KOMOPOM UMECMCA INEMEHM, KOMOPLLL Mbl 0003Ha-
YUM CUMBONOM ), NPUYEM BBINOAHANOMCA NPUBEIEHHDIE BVIULE AKCUOMDBL
KOADBUQ.

(K,{+,0}) naspiBaercsa aJ,IMTUBHON IPYNIION KOJIBIIA.
(K, {-}) naspiBaercst MyJIBTUIJIMKATABHON MOy TPY IO KOJIBIA.



IV.6. KoJuabIiio

Hor/ia B opeie/IeHnn KOJTbIla OTKA3bIBAIOTCS 0T aKCUOMBI 5 (acco-
MUATUBHOCTb «YMHOYKEHUSI» ) U 3aMEHSIIOT ee KaKoii-HuOY/ b JIPYTOii.
B sTom cirydae roBopsT 0 HeaCCOIMATUBHBIX KOJIBITAX.

Brmoinenne akcuomMm 2-4 TOBOPUT O TOM, UTO K sgBAsSeTCS I'PYIIIOi
OTHOCUTEJbHO CJIOXKEHMSI, a BBIIIOJHEHHIE IPH 9TOM aKCHOMBI 1 TOBOPUT O
TOM, 9TO 3TO abeJjieBa WM, UHBIMHI CJIOBAMH, KOMMYTATUBHAs TPYII-
ma.



IV.7. Teno

Ompepenenne 8. [lycmv A — nenycmoe mmoscecmeo, +, - — onepayuu
na muoocecmee A, u 0,1 — anemenmor muoscecmea A. Toeda aneed-
pa (A, {+,-,0,1}) Haswsaemcs TeaOM mozda U Moavko moezda, Kozda
BUNONHAIOMCA CACOYIOUWUE YMBEPAHCICHUA (AKCUOMDL TMEN,):

1. (A, {+,0}) — abenesa (KommymamusHas) pynna;
2. (A\{0},{-,1}) — epynna (so0bwe 2060ps, HEKOMMYMAMUBHAA);

3.a-(b+c)=a-b+a-c u (b+c)-a=b-a+c-a — 3axonvl
ducmpubymuerocmu.
Ipu smom epynna (A, {+,0}) nazweaemcsa anauTUBHONE TPYIHOi

tena, a epynna (A\{0},{-,1}) naswseaemcs MyJIbLTUNIUKATUBHOMN’
I'PYIIION TeJia.



IV.&. TloJse

Urak, Mbl umeeM Takyio aareopy (A, {+,*,a,b}), aro + n * — Ta-
KHe KOMMYTaTHBHbIe ofepaiiui, 4To, Bo-1epBuix, ({a,b,c},{+,a}) u
({b,c}, {*,b})* — abenenpl (TO ecTh KOMMYTATHBHBIC) TPYIIILI, TPHYEM
JUISt %, + BBIIOJIHsIETCsT IUCTPUbY THBHOCTD. Takue ajirebpbl HIPAIOT 0CO-
OyI0 POJTb B COBpeMeHHOiT MaTemMaTnke. Takast ajarebpa Ha3bIBACTCS M0JIEM
(B a/rebpanieckoM CMbICTIE).

2MBI BOCIIOJIB30BAJIMCEH COLJIAIIEHIEM 17 IIOCKOJIbKY, CTPOI'0 roBop#d, Ha/J0 T'OBOPUTDL 00 am‘e6pe

({b,c},{x b}), anmeo ({b,c},{xb}).



IV.&. TloJse

Ompepenenne 9. [lycmv A — nenycmoe mmoscecmeo, +, - — onepayuu
na muoocecmee A, u 0,1 — anemenmor muoscecmea A. Toeda aneed-
pa (A, {+,-,0,1}) nasvisaemca moaeM moezda u moavko moeda, koz0a
BUNONHAIOMCA CACOYIOULUE YMBEPAHCICHUA (AKCUOMBL NONA):

1. (A, {+,0}) — abesesa (KommymamusHas) pynna;,
2. (A\{0},{-,1}) — abenesa (kKommymamuenas) epynna;

3.a-(b+c)=a-b+a-c u (b+c)-a=b-a+c-a — 3axonvl
ducmpubymusHocmu..

IIpu smom epynna (A, {+,0}) Hasweaemcs aqAUTUBHON Tpynmnoi
noJist, a epynna (A\{O0},{-,1}) wmasweaemcs MyJIBLTUNITMKATUBHOM
rpytmioit mmoJist. Caedya dusuveckoti mpaduryuu, 2AEMeHMbL NoAA OY-
dem Ha3u6ams CKaAJIIPaAMM.



IV.&. TloJse

[ToMIMO pacCcMOTPEHHOTO BBIIIE IPUMEpPA I10JIs MOZKHO IIpUBecTn 6oJ1ee
BayKHBIE IPUMEPHI: ToJIe parmoHabHbIX Yuces (Q, {+,-,0,1}), mome
neficrBuresibHbIX yncesi (R, {+, -, 0, 1}), u paccmoTpenHoe HUKe T0JIe
komrutekcubix uncen (C, {+,-,0,1}).

IlepeiiTn K JeKyuyM 110 MaTpUIHOI ajredbpe?

IlepeiiTu K JeKuM 110 MHOrO4YJeHaM !



IV.9. O6 napentundpunkanum aaredpbl 1o ee HOCUTEJIIIO

Cormantenue 2. Hepedxo npu nposedenuu ar2edbpaudeckusr uccaedosa-
Huti Habop onepavyutl, OoNPedeseHHLT HA OJaGHHOM HOCUMEAE, ACEH U3
KOHMeEKCMa. 3mo no3sossem udeHmuduuuposams ar2edpy no ee Ho-
cumento. Iloomomy 6 dasvretiwem 6 cumyauuu, %0206 U3 KOHME-
cma ACHO, Kaxue umenno onepayuu fi, fo, ... onpedescrvl Ha MHOMCE-
cmee A, mor Hepedko Oydem nucamv <anzebpa As emecmo <«aneebpa

<A> {fh f2, . }>>>



Cracu6o

3a
BHUMaHUue!

e-mail: melnikov@k66.ru, melnikov@r66.ru
caiiter: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepaémMmcsa Kk ocHOBHOMY y4eOHUKY !
Jlpyrue 371eKTpOHHbIE KHUTH aBTOPA:

«Anrebpa u Teopus YUCeJ» WM «DJIeMEeHTAapPHAas MaTeMaTUuKa»


http://lib.usue.ru/resource/free/12/MelnikovAlgebra4/index.html
http://lib.usue.ru/resource/free/14/MelnikovAlgebra5/index.html
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