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Jleknusa 1.
MHo:xecTBa, NOAMHOKecTBAa. Onepauuu Hag MHOkecTBamMu. OnpeaesneHue
MOJIyTPYyNIbl, TPYNIbI, KOJbLIA U M0Js51. OCHOBHBbIE IPUMEPHI IPYIIT U KOJIEIL.

AJITEBPAHYECKHUE CTPYKTYPBL.

Onpenenenue 1. Onepayueri Ha MHOKECTBEe X HasbIBaeTcs PyHKIUA f: X x X — X,
KOTOpAasi COMOCTABIISIET MAape IIEMEHTOB (X, X,) MHOXKECTBA X JIJIEMEHT TOTO XKe
MHOXECTBA, T.€. f(Xx,X,)eX.

O603HaueHne Ui IPOU3BOIBHOM onepan: f (X, X,) =X *X,.

Taxum 006pazom, cioxkeHne (+) 1 yMHOKEHUE (- ) SBISIFOTCS OTIEPAIHSIMHU.
Onpenesienue 2. MHOkeCcTBO G HA3bIBACTCS 2pynNoLl, €CIIM HA HEM 3aJjaHa
orepanus * CO CIACAYIOIIUMH CBOWCTBAMMU:
1. 9,%(9,*09;) = (9, *9,) * §; — ACCOIIMATUBHOCTH;
2. 3eeG: VgeG exg=Qg*e=Q — HAIMYUEC SAUHUIHOIO DJICMCHTA,
3.vgeG 3g'eG: g*gt=g'*g=e — Hanmume 0OPATHOIO DIEMEHTA.
Omnpenesienue 3. 'pynna G Ha3bIBAECTCS KOMMYMAMUGHOU NI abeneso, €CIu
omepanus * B HEH KOMMYTAaTHBHA, T.€. §; *J, =0, * ;.

B kadecTBe nmpumepa MOKHO PacCCMOTPETh MHOYKECTBO LIEJIBIX YHCE [ .
OTHOCHUTEINIBHO OTepalliy CI0KEHUS MHOXKECTBO [| OyJIeT SBIATHCS TPYNIION
(eIMHUYHBIM 3JIEMEHTOM OyJeT 0, a 0OpaTHBIM — 3JIEMEHT C OOpaTHBIM 3HAKOM ), KpOME
TOTO, 3Ta rpymmna Oyner adeneBoit. C Ipyroit CTOPOHBI, MHOKECTBO [| OTHOCHUTEIHHO
orepalud YMHOKEHUSI He OyIeT TPYIIoi (HEe BCEe DJIEMEHTHI UMEIOT OOPaTHBIN).

Onpenesenue 4. MHo)kecTBO K Ha3bIBAETCS KOJIbYOM, €CITU B HEM OTIPE/ICIICHBI JIBE
OTIepalliU: CJIOKECHUS U YMHOKEHHS. OTHOCUTEILHO OTepaIliy CI0KEHUS MHOKECTBO
K siBisieTcst abeneBoii rpymnmoi, a OTHOCUTENbHO YMHOKEHHsI MHOKeCTBO K \ {0}

SBJISICTCS TIONMYTPYIIONA. Y MHOKEHHE U CJIOKEHHE CBSI3aHbI MEXTy COO0M 3aKOHOM
JTUCTPUOYTUBHOCTH:

1. (a+b)-c=a-c+b-c;

2. a-(b+c)=a-b+a-c.

Onpenenaenue S. Konpo K Ha3bIBaETCSI KOMMYMamugHbIM, €CIIN OTIEPALIHAS
YMHO)XEHUSI KoMMyTaTiBHa. Eciu nomyrpynma K\ {0} OTHOCUTEIbHO YMHOXKEHHS
MMEET CAMHUILY, TO KOJIBIIO HAa3bIBACTCS KOJIbYOM C eOUHULE.

[IprMepaMu KOJIel MOTYT CITY’KHTh MHOKECTBA panMoHanbHbIX (Q M KOMIUIEKCHBIX

uncen C . [Ipuaem o6a 3TH KosbLa OyayT KOMMYTaTHBHBIMH M HIMETh €IUHUILY (T.K.
oreparys yMHOKCHHs KOMMYTAaTHBHA, a SIUHUIICH OyJIeT CIIyKHUTh 1).

[Tox anreGpanyeckoii CTPyKTypo# (MHOTIa TOBOPSAT 00 YHHUBEPCAIBHBIX alreopax)
MOHMMAETCS MHOXECTBO A, HA KOTOPOM OIpezesieHa HEKOTOpasi CUCTEMa BHYTPEHHUX

onepam/lﬁ 141 OTHOH_ICHI/II\/'I, NOJYNHAIOINUXCA TEM HIM HWHBIM 3dKOHAM — aKCHOMaM



COOTBETCTBYIOIIUX CTPYKTyp. CaMO MHOXECTBO A  Ha3bIBAaeTCs Hocumenem
aneebpauieckol CmpyKmypul.

[IpuHATO KaK camy CTPYKTYpY, TaK U €€ HOCHTENIb 0003HAa4aTh OJHOW U TOM Ke
OYKBOH.

[Ton BHyTpeHHEH omepalrieil MoHUMAaeTCsl PU 3TOM, TI0 CYIIECTBY, (pyHKIHs (He
00s13aTEIHHO BCIOYy OTpe/eieHHAs) HECKOIbKUX apryMEHTOB M3 A CO 3HAYCHUSMH B

A, TO ecTh

fiA"=AxAx---xA—>A.

n pas

Yucno n HazbiBaeTcs apHocmoio onepayuu. [Ipu n =1 roBopsat 00 yrapuou; ipu n =2
— OunapHotl, IpUA n =3 — mepHapHou ONepalUsIMU U TaK Jajee.

B BaxHEHMMX KIACCHUYECKUX anreOpanyecKux CTPYKTypaX, H3y4yaeMbIX B
CTaHJIapPTHBIX MporpamMmax Kypca anreOpbl, pacCMaTpUBAIOTCS OYTH BCETa OMHAPHBIE
orepaluu.

K anreOpanueckum CTpyKTypamM C OJHOM BHYTpeHHEHl OuHapHOW onepanuen
OTHOCATCA TPYNIOUABI, TOJYTPYNIbl U TPYIIIbI, KBA3UTPYIIIIHI.

BaxueiiiiumMu — anreOpandeckuMH  CTPYKTypaMH C  JIBYMS  BHYTPEHHUMU
OMHAapHBIMU ONEpalUsIMU SIBJSIOTCS KOJblla (KOMMYTAaTUBHbIE U HEKOMMYTATHUBHBIE),
nosist, Tena. pyroil Tun anredGpandyeckux CTPYKTYp C IByMs OMHApHBIMH ONEpALMSIMU
00pa3yIoT TaKk Ha3bIBAEMbIE PEIIETKH.

[Ipy wu3ydeHun anreOpbl CTYJIEHT O00s3aH HAYUYUTbCS pa3iIuyaTh OCHOBHbIE
anreOpanyeckue CTPYKTYphl (TpyIima, KOJbILO, IOJE), WX BHUIbI, 3HATh OCHOBHBIC
CTaHJIapTHBIE MIPUMEPHI ITUX CTPYKTYP. IIpn 3TOM y100HO MOJIB30BATHCS ClIEUATBLHON

TaOJIUIIEN aKCUOM:

1.Ha <& OTIPEICTICHO «CIIOKECHUEY

+: X &> < (anrebpanyHOCTSH

CJIOKEHHUS):
a+b=c

«I'PYIIIION/ <




2. ACCOLIMAaTUBHOCTD CJIOKEHUS:
(a+b)+c=a+(b+c) <«I10IYTPYIIITA <

3. CyIuecTBYeT «HYJb)» - HEUTpasb-
HLIﬁ SJICMCHT I10 CIIOKCHUIO.
d0:a+0=0+a=a

<4MOHON /|«

4. s Vv a CYIIECTBYET

IIPOTUBOIIOJIOKHBIM JJIEMEHT —a —
CUMMETPUYHBIA & MO CI0KEHUIO:

Va 3-a:a+(-a)=0
<«I'PYIIIA <
5. KOMMYTaTI/IBHOCTB CJIOKCHUA:

a+b=b+a
<4 ABEJIEBA I'PYIITIA <

6. Ha < onpeneneHo «yMHOKEHHEY

o <X &> &  (anrebpanyHOCTS

YMHOXEHUS):

a-b=p

7. AccolMaTUBHOCTh YMHOKEHUS:
a-(b-c)=(a-b)-c

8. IIpaBast AUCTPUOYTUBHOCTH
YMHOKEHUSI:
(a+b)-c=a-c+b-c

9. JleBasg nucTpruOyTUBHOCTD
YMHOKEHUSI:
c-(@a+b)=c-a+c-b

<4KO/IbL]O 4

10. CymectByer «eauHHIA» -
HEUTpPAJIbHBIN JJIEMEHT 10
YMHOXEHHUIO:

dl1:1-a=a <4KOJIBII0O C 14

11. Jna Va=#0 cymecTtByer

oOpaTHBII K & OJJNEMEHT a & —

CHMMCTpH‘-IHBIﬁ a 1mo YMHOXKCHUIO:

vaz03al: a-al=al-a=1 <«TEJIO,econ1+0 <

12. KoMMyTaTUBHOCTh YMHOKEHHUS:

a-b=b-a
«I10JIE <




