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I. Onpenenenune 0yJjaeBOM ajaredpbl

ByneBoii  aareOpoit  HasbiBaeTcs  yHHMBepcaJbHas — ajrebpa
(B, {1,0,+,*,_}> C HocuTesJieM B, B KOTOPOM BblJieJIeHbl JIBA 3Je-
MeHTa 1 1 0, U Ha KOTOPOM OMNpeJie/ieHbl IBYMECTHbIE Ofepaluu + U * U
OJTHOMECTHAasi orepalysi ~ , IPUUYEM BbIMIOJHSAIOTCS CJeyIolIMe aKCHO-

Mbl:
Al. a) z4+y=y+uz; 0) T*xy=1y*u;



I. Onpenenenune 0yJjaeBOM ajaredpbl

ByneBoii  aareOpoit  HasbiBaeTcs  yHHMBepcaJbHas — ajrebpa
(B, {1,0,+,*,_}> C HocuTesJieM B, B KOTOPOM BblJieJIeHbl JIBA 3Je-
MeHTa 1 1 0, U Ha KOTOPOM OMNpeJie/ieHbl IBYMECTHbIE Ofepaluu + U * U

OJIHOMECTHas1 onepauusi  , [IPUYEM BBIITOJHSIOTCS CJEAYIOLIHE aKCHO-
MBbI:
Al. a) z4+y=y+uz; 0) T*xy=1y*u;

A2, a) (x+y)+tz=a+(y+2); 06) (*xy)*z=xx*(y*z2),



I. Onpenenenune 0yJjaeBOM ajaredpbl

ByneBoii  aareOpoit  HasbiBaeTcs  yHHMBepcaJbHas — ajrebpa
(B, {1,0,+,*,_}> C HocuTesJieM B, B KOTOPOM BblJieJIeHbl JIBA 3Je-
MeHTa 1 1 0, U Ha KOTOPOM OMNpeJie/ieHbl IBYMECTHbIE Ofepaluu + U * U

OJIHOMECTHas1 onepauusi  , [IPUYEM BBIITOJHSIOTCS CJEAYIOLIHE aKCHO-
MBbI:
Al. a) z4+y=y+uz; 0) T*xy=1y*u;

A2 a) (z+y)+z=x+(y+z); 0) (xxy)*xz=ux%*(yx*2);
A3. a) (z+y)xz=a*xz+y*xz 6) (wxy)+2z=(z+2)*(y+2);



I. Onpenenenune 0yJjaeBOM ajaredpbl

ByneBoii  aareOpoit  HasbiBaeTcs  yHHMBepcaJbHas — ajrebpa
(B, {1,0,+,*,_}> C HocuTesJieM B, B KOTOPOM BblJieJIeHbl JIBA 3Je-
MeHTa 1 1 0, U Ha KOTOPOM OMNpeJie/ieHbl IBYMECTHbIE Ofepaluu + U * U

OJIHOMECTHasi orepalyst —, TIPUYEM BbIMOJHSIOTCS CJAEIyIOIIHe aKCHO-
Mbl:

Al. a) z4+y=y+uz; 0) T*xy=1y*u;

A2, a) (x+y)+z=c+(y+2); 06) (x*xy)*xz=xx%(yx*2);

A3. a) (z+y)xz=xxz+yxz, 0) (xxy)+z=(x+2)*(y+2);
A4 a) z+2x=ux; 6)

T*T =T,



I. Onpenenenune 0yJjaeBOM ajaredpbl

ByneBoii  aareOpoit  HasbiBaeTcs  yHHMBepcaJbHas — ajrebpa
(B,{1,0,+,*,~}) ¢ HOcuTesleM B, B KOTOPOM BblIeJIeHbl Ba 3Jle-
MeHTa 1 1 0, ¥ Ha KOTOPOM OTpeJieIEHbI IByMECTHbIE ONepalyu + U * U
OJHOMECTHasi orepalusi ~, IPUYeM BBIMOJHSIOTCS CJEAYyIOlIe aKCHO-
MBI
Al. a) z4+y=y+uz; 0) T*xy=1y*u;
A2, a) (x+y)+z=c+(y+2); 06) (x*xy)*xz=xx%(yx*2);
A3. a) (z+y)xz=xxz+yxz, 0) (xxy)+z=(x+2)*(y+2);
Ad. a) x+x =x; 6) x*xx =u;
A5 (cBOHCTBO COBMECTHMOCTH). & + ¢y = x TOTJA U TOJbKO TOTAA,

KOTJA & * i = v,



I. Onpenenenune 0yJjaeBOM ajaredpbl

ByneBoii  aareOpoit  HasbiBaeTcs  yHHMBepcaJbHas — ajrebpa
(B, {1,0,+,*,_}> C HocuTesJieM B, B KOTOPOM BblJieJIeHbl JIBA 3Je-
MeHTa 1 1 0, U Ha KOTOPOM OMNpeJie/ieHbl IBYMECTHbIE Ofepaluu + U * U

OJIHOMECTHas orepauysi —, MPUUEM BBIMOJHSIOTCS CJeIyIollHe aKCHO-

MBI

Al. a) z4+y=y+uz; 0) T*xy=1y*u;

A2, a) (x+y)+z=c+(y+2); 06) (x*xy)*xz=xx%(yx*2);

A3. a) (z+y)xz=xxz+yxz, 0) (xxy)+z=(x+2)*(y+2);

Ad. a) x+x =x; 6) x*xx =u;

A5 (cBOHCTBO COBMECTHMOCTH). & + ¢y = x TOTJA U TOJbKO TOTAA,
KOTJA & * i = v,

A6. a) x+1=1; 6) r*x1=ux;



I. Onpenenenune 0yJjaeBOM ajaredpbl

ByneBoii  aareOpoit  HasbiBaeTcs  yHHMBepcaJbHas — ajrebpa
(B, {1,0,+,*,_}> C HocuTesJieM B, B KOTOPOM BblJieJIeHbl JIBA 3Je-
MeHTa 1 1 0, U Ha KOTOPOM OMNpeJie/ieHbl IBYMECTHbIE Ofepaluu + U * U

OJIHOMECTHas orepauysi —, MPUUEM BBIMOJHSIOTCS CJeIyIollHe aKCHO-

MBI

Al. a) z4+y=y+uz; 0) T*xy=1y*u;

A2, a) (x+y)+z=c+(y+2); 06) (x*xy)*xz=xx%(yx*2);

A3. a) (z+y)xz=xxz+yxz, 0) (xxy)+z=(x+2)*(y+2);

Ad. a) x+x =x; 6) x*xx =u;

A5 (cBOHCTBO COBMECTHMOCTH). & + ¢y = x TOTJA U TOJbKO TOTAA,
KOTJA & * i = v,

A6. a) x+1=1; 6) r*x1=ux;

A7. a) 240 =zx; 6) x*x0=0;



I. Onpenenenune 0yJjaeBOM ajaredpbl

ByneBoii  aareOpoit  HasbiBaeTcs  yHHMBepcaJbHas — ajrebpa
(B, {1,0,+,*,_}> C HocuTesJieM B, B KOTOPOM BblJieJIeHbl JIBA 3Je-
MeHTa 1 1 0, U Ha KOTOPOM OMNpeJie/ieHbl IBYMECTHbIE Ofepaluu + U * U

OJIHOMECTHas orepauysi —, MPUUEM BBIMOJHSIOTCS CJeIyIollHe aKCHO-

MBI

Al. a) z4+y=y+uz; 0) T*xy=1y*u;

A2, a) (x+y)+z=c+(y+2); 06) (x*xy)*xz=xx%(yx*2);

A3. a) (z+y)xz=xxz+yxz, 0) (xxy)+z=(x+2)*(y+2);

Ad. a) x+x =x; 6) x*xx =u;

A5 (cBOHCTBO COBMECTHMOCTH). & + ¢y = x TOTJA U TOJbKO TOTAA,
KOTJA & * i = v,

A6. a) x+1=1; 6) r*x1=ux;

A7. a) 240 =zx; 6) x*x0=0;

A8. a) z+4+7T=1; 6) z*xx =0.



I. Onpenenenune 0yJjaeBOM ajaredpbl

3aMeTuM, UTO Mbl He 3HaeM, 4TO MPeJCTaBJIsIeT COO0H MHOXKECTBO B,
Kak onpejiesieHbl Ornepalny +,* U, U KakKhe 3JeMeHTbl BIOPAHbI B Ka-
yectBe 1 1 0.



I. Onpenenenune 0yJjaeBOM ajaredpbl

3aMeTuM, UTO Mbl He 3HaeM, 4TO MPeJCTaBJIsIeT COO0H MHOXKECTBO B,
KaK orpejeJsieHbl ornepauuu +,* U, U KaKue 3JeMeHTbl BbIOpaHbl B Ka-
yectBe 1 n 0.

Hac uHTepecyloT TOJIBKO cgoticmea 3TUX onepauui. Takum oOpa-
30M, CUMBOJIbI B, +, %, 70,1 MOKHO paccMaTpuBaTh, KaK nepemexHole,
U NpuiaBaTh UM T€ UJIK UHbIe 3HAUEHHUS.



I. Onpenenenune 0yJjaeBOM ajaredpbl

3aMeTuM, UTO Mbl He 3HaeM, 4TO MPeJCTaBJIsIeT COO0H MHOXKECTBO B,
KaK orpejeJsieHbl ornepauuu +,* U, U KaKue 3JeMeHTbl BbIOpaHbl B Ka-
yectBe 1 1 0.

Hac uHTepecyloT TOJIBKO cgoticmea 3TUX onepauui. Takum oOpa-
30M, CUMBOJIbI B, 4, *, —,0,1 MOXHO paccMaTpuBaTh, Kak nepemerHeole,
U MPUJABaTh UM T€ WJIM UHble 3HAUEHHSI.

Paccmotperb npumep?



I. Onpenenenune 0yJjaeBOM ajaredpbl

Pasymeercsi, npu Jpyrux «3HaueHWsiX repeMeHHbix» B,1,0,+, %,
yTBepxKaeHnst A1—A8 MoryT U He BBIMOJHSATHLCS, TOT/Ia COOTBETCTBYIO-
1as ajarebpa He OyjeT OyJeBoi ajreOpoi. DTo HAIOMHUHAET CUTYaALIMIO,
BOZHHUKAIOILYIO TIPU pellleHHH ypaBHeHWH. B camom Jese, cylecTBy-
eT 6eCKOHEUHO MHOTO pellleHUH ypaBHeHUsl x + y = 6. Ecyin mosioxKuThb
r=2 y=4, 10 (x,y) = (2,4) — pellleHre ypaBHeHHs], a eCJU T = 3,
y=2—10 (z,y) = (3,2) — He peuleHue. [1aBHOE OTJIMUHE COCTOUT B
TOM, UTO y Hac celuac M «+>» paccMmaTpuBaetcsi, kak nepemenHas! To
€CTb MOXKHO HY:KHbIM 00pa3oM noabupath onepauuto. Hanpumep, ecau
CUMTATb, UTO KKPECTUKOM>» (TO eCThb +) 0603HaUeHa omepalys «yMHO-
X)eHue», 1o (z,y) = (3,2) yxKe Oy/eT pellieHHeM ypaBHeHus z + y = 0.



I. Onpenenenune 0yJjaeBOM ajaredpbl

PoJsib akcuom, nogoOHbIX akcuomam OyJeBbIX aaredop nomaobHa, B
HEKOTOPOM CMbICJIe, POJIK TECTOB JJIs1 OTIPeie/IeHUsT HCITPABHOCTH anrna-
paTa (Hampumep, KaJbKyJsaTopa UK KOMIbloTepa U T.11.). HToObl «npo-
TECTUPOBATb» Ty WJIK HHYIO aJre0py Ha «OyJIeBOCTb», HAJl0 KIPOTHATH €€
yepe3 aKCHOMbI», TO €CTh ITPOBEPHUTD, BBIMOJHSIOTCS JIM 3TH aKCHOMbI B
«TECTUPYEMOU>» asarebpe.



I. Onpenenenune 0yJjaeBOM ajaredpbl

PoJsib akcuom, nogoOHbIX akcuomam OyJeBbIX aaredop nomaobHa, B
HEKOTOPOM CMbICJIe, POJIK TECTOB JJIs1 OTIPeie/IeHUsT HCITPABHOCTH anrna-
paTa (Hampumep, KaJbKyJsaTopa UK KOMIbloTepa U T.11.). HToObl «npo-
TECTUPOBATb» Ty WJIK HHYIO aJre0py Ha «OyJIeBOCTb», HAJl0 KIPOTHATH €€
yepe3 aKCHOMbI», TO €CTh ITPOBEPHUTD, BBIMOJHSIOTCS JIM 3TH aKCHOMbI B
«TECTUPYEMOU>» asarebpe.

Takum o6pas3om IKOJbHOE OMpejiesieHHe aKCHOMbI, KaK YTBEPKIEHHS,
He TpeOyIOLIEro JI0Ka3aTeJbCTB, BEPHO JIMIIbL OTYACTH: B paMKax COOT-
BETCTBYIOLIEH TEOPHH aKCMOMbI IPUHUMAIOTCs1 0€3 MPOBEPKH, HO J1JIs TO-
ro, 4yToObl rapaHTUPOBATh MPHUMEHUMOCTb BbIBOJOB TEOPUM K TOH WJIH
MHOH CHUTYallMHd Mbl 0053aHbl IPOBEPUTh, UYTO 3TH aKCHOMbI B paccMmaT-
pPHBAEMOM CJIyyae BbIMTOJHSIOTCS.



I. Onpenenenune 0yJjaeBOM ajaredpbl
M3yuyaTb HOBOE MOHATHE MOXKHO JIBYMSI CTIOCOOAMHU:



I. Onpenenenune 0yJjaeBOM ajaredpbl
M3yuyaTb HOBOE MOHATHE MOXKHO JIBYMSI CTIOCOOAMHU:
— UHJYKTHBHBIM (paccMoTpeHue npumMepoB);



I. Onpenenenune 0yJjaeBOM ajaredpbl
M3yuyaTb HOBOE MOHATHE MOXKHO JIBYMSI CTIOCOOAMHU:
— UHJYKTHBHBIM (paccMoTpeHue npumMepoB);
— JIeJlyKTUBHBIM (aHaJ/Iu3 onpeieieHus], MoJydeHre CAeICTBUI ).



[I. dnemeHTapHble TeOpeMbl TEOPUH OYyJa€EBbIX aJredp
PaccMoTpuM psiji BarkHEHILIMX TeopeM, CJAEIYIOLIMX HEMOCPEACTBEHHO
M3 aKCHOM OyJeBOM aareopbol.



[1.1. Kputepuit o6paTtHOro ajiemeHTa

Teopema 1 (kpurepwmii o6parnoro snementa). Y =T 8 MOM U MOALKO MOM
cayuae, koeday+x=1uy*xxz=0.

JloKa3aTeJbCTBO.



[1.1. Kputepuit o6paTtHOro ajiemeHTa

Teopema 1 (kpurepwmii o6parnoro snementa). Y =T 8 MOM U MOALKO MOM
cayuae, koeday+x=1uy*xxz=0.

Jloka3zareabcTBO. JlocTaTouHOCTb oueBUAHA. JloKakeM HeoOXOmU-
MOCTb.



[1.1. Kputepuit o6paTtHOro ajiemeHTa

Teopema 1 (kpurepwmii o6parnoro snementa). Y =T 8 MOM U MOALKO MOM
cayuae, koeday+x=1uy*xxz=0.

JokasareabctBo. [lyctb x +y =1 u x*xy = 0. Torna, ucnosabays
akcuombl A1-AS8, umeem

T =



[1.1. Kputepuit o6paTtHOro ajiemeHTa

Teopema 1 (kpurepwmii o6parnoro snementa). Y =T 8 MOM U MOALKO MOM
cayuae, koeday+x=1uy*xxz=0.

JokasareabctBo. [lyctb x +y =1 u x*xy = 0. Torna, ucnosabays
akcuombl A1-AS8, umeem

T =71+0 =



[1.1. Kputepuit o6paTtHOro ajiemeHTa

Teopema 1 (kpurepwmii o6parnoro snementa). Y =T 8 MOM U MOALKO MOM
cayuae, koeday+x=1uy*xxz=0.

JokasareabctBo. [lyctb x +y =1 u x*xy = 0. Torna, ucnosabays
akcuombl A1-AS8, umeem

T =72+0=7T+xr*xy =



[1.1. Kputepuit o6paTtHOro ajiemeHTa

Teopema 1 (kpurepwmii o6parnoro snementa). Y =T 8 MOM U MOALKO MOM
cayuae, koeday+x=1uy*xxz=0.

JokasareabctBo. [lyctb x +y =1 u x*xy = 0. Torna, ucnosabays
akcuombl A1-AS8, umeem

T =7T+0 =TH+axy = Tx14+a*xy =



[1.1. Kputepuit o6paTtHOro ajiemeHTa

Teopema 1 (kpurepwmii o6parnoro snementa). Y =T 8 MOM U MOALKO MOM
cayuae, koeday+x=1uy*xxz=0.

JokasareabctBo. [lyctb x +y =1 u x*xy = 0. Torna, ucnosabays
akcuombl A1-AS8, umeem

T =7T+0 = THaxy = Txl+oxy = Tx(x+y)+a*y =



[1.1. Kputepuit o6paTtHOro ajiemeHTa

Teopema 1 (kpurepwmii o6parnoro snementa). Y =T 8 MOM U MOALKO MOM
cayuae, koeday+x=1uy*xxz=0.

JokasareabctBo. [lyctb x +y =1 u x*xy = 0. Torna, ucnosabays
akcuombl A1-AS8, umeem

T =7T4+0 = TH+axy = Txl+axxy = Tx(r+y)+rxy = (Txr+Ty)+rxy =



[1.1. Kputepuit o6paTtHOro ajiemeHTa

Teopema 1 (kpurepwmii o6parnoro snementa). Y =T 8 MOM U MOALKO MOM
cayuae, koeday+x=1uy*xxz=0.

JokasareabctBo. [lyctb x +y =1 u x*xy = 0. Torna, ucnosabays
akcuombl A1-AS8, umeem

T =7T4+0 = TH+axy = Txl+axxy = Tx(r+y)+rxy = (Txr+Ty)+rxy =

=0+ZT*xy) +xxy=



[1.1. Kputepuit o6paTtHOro ajiemeHTa

Teopema 1 (kpurepwmii o6parnoro snementa). Y =T 8 MOM U MOALKO MOM
cayuae, koeday+x=1uy*xxz=0.

JokasareabctBo. [lyctb x +y =1 u x*xy = 0. Torna, ucnosabays
akcuombl A1-AS8, umeem

T =7T4+0 = TH+axy = Txl+axxy = Tx(r+y)+rxy = (Txr+Ty)+rxy =

=0+Tx*xy)+axxy=Trxy+axxy=(T+x)xy=



[1.1. Kputepuit o6paTtHOro ajiemeHTa

Teopema 1 (kpurepwmii o6parnoro snementa). Y =T 8 MOM U MOALKO MOM
cayuae, koeday+x=1uy*xxz=0.

JokasareabctBo. [lyctb x +y =1 u x*xy = 0. Torna, ucnosabays
akcuombl A1-AS8, umeem

T =7T4+0 = TH+axy = Txl+axxy = Tx(r+y)+rxy = (Txr+Ty)+rxy =

=04+T*xy)+arxy=T*xy+ar*xy=(T+ax)xy=1xy=



[1.1. Kputepuit o6paTtHOro ajiemeHTa

Teopema 1 (kpurepwmii o6parnoro snementa). Y =T 8 MOM U MOALKO MOM
cayuae, koeday+x=1uy*xxz=0.

JokasareabctBo. [lyctb x +y =1 u x*xy = 0. Torna, ucnosabays
akcuombl A1-AS8, umeem

T =7T4+0 = TH+axy = Txl+axxy = Tx(r+y)+rxy = (Txr+Ty)+rxy =
=0+ZTxy)+axxy=Txy+or*xy=(T+a)xy=1xy=y,

4To U TpeOOBaJIOCh JI0Ka3aTh.



I1.2. CaencrBue o nonoJiHeHUU K O m 1

Teopema 1 (kpurepwmii o6parnoro snementa). Y =T 8 MOM U MOALKO MOM
cayuae, koeday+x=1uy*xxz=0.

CaenctBue 1 (ouonmmeﬂuu kOul). 0=1ul=0.

JlokasaTesibcTBO. DTO OUEBHJHOE CJIEJICTBHE KPUTEPHUsT 0OPATHOIO
sJileMeHTa U akcuom A6-AS.



[1.3. Teopema 06 HUHBOJTIOTUBHOCTH «AOMOJHEHUSA»
Teopema 2 (06 MHBOJIOTUBHOCTH ~ ). T =1.

ILO Ka3aTEJdbCTBO.



[1.3. Teopema 06 HUHBOJTIOTUBHOCTH «AOMOJHEHUSA»
TeopeMa 2 (06 MHBOJIOTUBHOCTH ~ ). T =1.

Jloka3zateabcTBO. B Teopeme 1 B KauecTBe £ BO3bMEM T, a B KAUECTBE
y — 3JieMeHT z. Torjaa no reopeme 1 noJjyyaem sakJjroueHue Teopembl 2.



[1.4. Teopema 06 0OJHO3HAYHOCTH «AOMOJHEHUSI»

Teopema 3 (06 onnosnaunocrn —). T = Yy moeada u moavko moeoa, Ko2oa
T =1.

JloKa3aTeJbCTBO.



[1.4. Teopema 06 0OJHO3HAYHOCTH «AOMOJHEHUSI»

Teopema 3 (06 onnosnaunocrn —). T = Yy moeada u moavko moeoa, Ko2oa
T =1.

Jloka3zaTeabCTBO. DTO OUEBUJHOE CJIEICTBHE TeOpeMbl 2.



I1.5. 3akoH norJoueHus (caoxeHue)
Teopema 4 (saKOH norjouwenust). T + T * Yy = T.

ILO Ka3aTEJdbCTBO.



I1.5. 3akoH norJoueHus (caoxeHue)
Teopema 4 (saKOH norjouwenust). T + T * Yy = T.
ILOKaSaTe.HbCTBO.

T+T*y=



I1.5. 3akoH norJoueHus (caoxeHue)
Teopema 4 (saKOH norjouwenust). T + T * Yy = T.
ILOKaSaTe.HbCTBO.

r+rxy=x*x1+x*xy=



I1.5. 3akoH norJoueHus (caoxeHue)
Teopema 4 (saKOH norjouwenust). T + T * Yy = T.
ILOKaSaTe.HbCTBO.

r+rxy=rxlt+rxy=xx(l+y) =



I1.5. 3akoH norJoueHus (caoxeHue)
Teopema 4 (saKOH norjouwenust). T + T * Yy = T.
ILOKaSaTe.HbCTBO.

r+axsxy=xxl+axxy=x*x(l+y) =xxl=



I1.5. 3akoH norJoueHus (caoxeHue)
Teopema 4 (saKOH norjouwenust). T + T * Yy = T.
ILOKaSaTe.HbCTBO.

r+rxy=cxlt+rxy=xx(l+y =xx1=ur.



[1.6. 3akoH norjgoueHus (NpousseaeHue )
Teopema 5 (saKOH norjouenus). T * (SC + y) = .

ILO Ka3aTEJdbCTBO.



[1.6. 3akoH norjgoueHus (NpousseaeHue )
Teopema 5 (saKOH norjouenus). T * (SC + y) = .
ILOKaSaTe.HbCTBO.

T (T +y)=



[1.6. 3akoH norjgoueHus (NpousseaeHue )
Teopema 5 (saKOH norjouenus). T * (SC + y) = .
ILOKaSaTe.HbCTBO.

rx(r+y) =rxr+ar*ry=



[1.6. 3akoH norjgoueHus (NpousseaeHue )
Teopema 5 (saKOH norjouenus). T * (SC + y) = .
ILOKaSaTe.HbCTBO.

rx(T+y)=rxr+rRYy=T+T*Yy=



[1.6. 3akoH norjgoueHus (NpousseaeHue )
Teopema 5 (saKOH norjouenus). T * (SC + y) = .
ILOKaSaTe.HbCTBO.

rx(xt+y)=xxr+rrxy=x+r*y="1.



I.7. O cBe1eHUU K TU3BIOHKTHBIM cJaraeMbIM

Teopema 6 (0 cBeieHUU K AU3BIOHKTHBIM CJaraemMbim).
T+Y=o+Tx*xy.

Jloka3aTteabCcTBO.



I.7. O cBe1eHUU K TU3BIOHKTHBIM cJaraeMbIM

Teopema 6 (0 cBeieHUU K AU3BIOHKTHBIM CJaraemMbim).
T+Y=o+Tx*xy.

Jloka3aTteabCcTBO.

T+y=



I.7. O cBe1eHUU K TU3BIOHKTHBIM cJaraeMbIM

Teopema 6 (0 cBeieHUU K AU3BIOHKTHBIM CJaraemMbim).
T+Y=o+Tx*xy.

Jloka3aTteabCcTBO.

r+y=c+(x+7T)xy =



I.7. O cBe1eHUU K TU3BIOHKTHBIM cJaraeMbIM

Teopema 6 (0 cBeieHUU K AU3BIOHKTHBIM CJaraemMbim).
T+Y=o+Tx*xy.

Jloka3aTteabCcTBO.

rty=x+(x4+T)*xy=x+T*y+T*xy=



I.7. O cBe1eHUU K TU3BIOHKTHBIM cJaraeMbIM

Teopema 6 (0 cBeieHUU K AU3BIOHKTHBIM CJaraemMbim).
T+Y=o+Tx*xy.

JloKa3aTeJbCTBO.

r+y=c+ (@ +T)kxy=c+r*ky+Tky=o+IT*xy.



[1.8. 3akoHbl ne-MopraHa

Teopema 7 (SaKOHbl ne-Moprana). a). T+Y=T*Yy,
0). Txy=T+7.

Jloka3aTreabCTBO.



[1.8. 3akoHbl ne-MopraHa

Teopema 7 (SaKOHbl ne-Moprana). a). T+Y=T*Yy,
0). Txy=T+7.

Joka3areabcTBO. a). UTO HA/10 NPOBEPUTH?



[1.8. 3akoHbl ne-MopraHa

Teopema 7 (SaKOHbl ne-Moprana). a). T+Y=T*Yy,
0). Txy=T+7.

Joka3aTeabcTBO. a). HTo Ha10 NpoBepUTh? UTO 3/1eMEHT T * 7 ABJISI-
eTcsl «<0OpaTHbIM» K & + y. 1151 3TOro, ecTeCTBEHHO, BOCTIOJb3yeMCs



[1.8. 3akonbl ne-MopraHa

Teopema 7 (SaKOHbl ne-MopraHa). a). T+Y=T*Yy,
0). Txy=T+7.

Joka3zareabcTBOo. a). HTo Hajo npoBepuTh? UTO 3J€MEHT T * i SIB-
JisieTcsl «<oOpaTtHbIM» K « + y. {151 3TOT0, €CTEeCTBEHHO, BOCMOJb3yeMCS
J0Ka3aHHou Teopemon 1. MTak, Hajo NpoOBEpUTD, UTO



[1.8. 3akonbl ne-MopraHa

Teopema 7 (SaKOHbl ne-MopraHa). a). T+Y=T*Yy,
0). Txy=T+7.

Joka3zareabcTBOo. a). HTo Hajo npoBepuTh? UTO 3J€MEHT T * i SIB-
JisieTcsl «<oOpaTtHbIM» K « + y. {151 3TOT0, €CTEeCTBEHHO, BOCMOJb3yeMCS
J0Ka3aHHou Teopemon 1. MTak, Hajo NpoOBEpUTD, UTO

(x+y)+T*xy =1, (x+y)*xT*xy=0.



[1.8. 3akonbl ne-MopraHa

TeopeMa 7 (SaKOHbl ne-MopraHa). a). T+Y=T*Yy,
0). Txy=T+7.

Joka3zareabcTBOo. a). HTo Hajo npoBepuTh? UTO 3J€MEHT T * i SIB-
JisieTcsl «<oOpaTtHbIM» K « + y. {151 3TOT0, €CTEeCTBEHHO, BOCMOJb3yeMCS
J0Ka3aHHou Teopemon 1. MTak, Hajo NpoOBEpUTD, UTO

(x+y)+T*xy =1, (x+y)*xT*xy=0.
BTopoe paBeHCTBO SIBJIsIETCS OUEBHAHBIM:

(x+y)*xTxy=



[1.8. 3akonbl ne-MopraHa

TeopeMa 7 (SaKOHbl ne-MopraHa). a). T+Y=T*Yy,
0). Txy=T+7.

Joka3zareabcTBOo. a). HTo Hajo npoBepuTh? UTO 3J€MEHT T * i SIB-
JisieTcsl «<oOpaTtHbIM» K « + y. {151 3TOT0, €CTEeCTBEHHO, BOCMOJb3yeMCS
J0Ka3aHHou Teopemon 1. MTak, Hajo NpoOBEpUTD, UTO

(x+y)+T*xy =1, (x+y)*xT*xy=0.
BTopoe paBeHCTBO SIBJIsIETCS OUEBHAHBIM:

(x4 y)*T*Y=T*xTxY+Yy*xTxy =



[1.8. 3akonbl ne-MopraHa

TeopeMa 7 (SaKOHbl ne-MopraHa). a). T+Y=T*Yy,
0). Txy=T+7.

Joka3zareabcTBOo. a). HTo Hajo npoBepuTh? UTO 3J€MEHT T * i SIB-
JisieTcsl «<oOpaTtHbIM» K « + y. {151 3TOT0, €CTEeCTBEHHO, BOCMOJb3yeMCS
J0Ka3aHHou Teopemon 1. MTak, Hajo NpoOBEpUTD, UTO

(x+y)+T*xy =1, (x+y)*xT*xy=0.
BTopoe paBeHCTBO SIBJIsIETCS OUEBHAHBIM:

(x4+y)*xT+xy=x*xT*xy+y*xT*xy=0%xy+0x*xT =



[1.8. 3akonbl ne-MopraHa

Teopema 7 (SaKOHbl ne-MopraHa). a). T+Y=T*Yy,
0). Txy=T+7.

Joka3zareabcTBOo. a). HTo Hajo npoBepuTh? UTO 3J€MEHT T * i SIB-
JisieTcsl «<oOpaTtHbIM» K « + y. {151 3TOT0, €CTEeCTBEHHO, BOCMOJb3yeMCS
J0Ka3aHHou Teopemon 1. MTak, Hajo NpoOBEpUTD, UTO

(x+y)+T*xy =1, (x+y)*xT*xy=0.
BTopoe paBeHCTBO SIBJIsIETCS OUEBHAHBIM:

(r4+y)*xT+xyY=a*xT+xY+y*xT*xy=0xy+0xT=0+0=



[1.8. 3akonbl ne-MopraHa

Teopema 7 (SaKOHbl ne-MopraHa). a). T+Y=T*Yy,
0). Txy=T+7.

Joka3zareabcTBOo. a). HTo Hajo npoBepuTh? UTO 3J€MEHT T * i SIB-
JisieTcsl «<oOpaTtHbIM» K « + y. {151 3TOT0, €CTEeCTBEHHO, BOCMOJb3yeMCS
J0Ka3aHHou Teopemon 1. MTak, Hajo NpoOBEpUTD, UTO

(x+y)+T*xy =1, (x+y)*xT*xy=0.
BTopoe paBeHCTBO SIBJIsIETCS OUEBHAHBIM:

(x+y)*xT+xy=xxT*xy+y*xxxy=0%x7+0xx=0+0=0.



[1.8. 3akonbl ne-MopraHa

TeopeMa 7 (SaKOHbl ne-MopraHa). a). T+Y=T*Yy,
0). Txy=T+7.

Joka3zareabcTBOo. a). HTo Hajo npoBepuTh? UTO 3J€MEHT T * i SIB-
JisieTcsl «<oOpaTtHbIM» K « + y. {151 3TOT0, €CTEeCTBEHHO, BOCMOJb3yeMCS
J0Ka3aHHou Teopemon 1. MTak, Hajo NpoOBEpUTD, UTO

(z+y)+T*xy =1, (x+y)*xT*xy=0.
[TepBoe paBeHCTBO — 3TO CJIE/ICTBHE TeOpeMbl 6:

(T +y)+T*y =



[1.8. 3akonbl ne-MopraHa

TeopeMa 7 (SaKOHbl ne-MopraHa). a). T+Y=T*Yy,
0). Txy=T+7.

Joka3zareabcTBOo. a). HTo Hajo npoBepuTh? UTO 3J€MEHT T * i SIB-
JisieTcsl «<oOpaTtHbIM» K « + y. {151 3TOT0, €CTEeCTBEHHO, BOCMOJb3yeMCS
J0Ka3aHHou Teopemon 1. MTak, Hajo NpoOBEpUTD, UTO

(z+y)+T*xy =1, (x+y)*xT*xy=0.
[TepBoe paBeHCTBO — 3TO CJIE/ICTBHE TeOpeMbl 6:

(r+y) +T*xy=2+(y+T*7) =



[1.8. 3akonbl ne-MopraHa

TeopeMa 7 (SaKOHbl ne-MopraHa). a). T+Y=T*Yy,
0). Txy=T+7.

Joka3zareabcTBOo. a). HTo Hajo npoBepuTh? UTO 3J€MEHT T * i SIB-
JisieTcsl «<oOpaTtHbIM» K « + y. {151 3TOT0, €CTEeCTBEHHO, BOCMOJb3yeMCS
J0Ka3aHHou Teopemon 1. MTak, Hajo NpoOBEpUTD, UTO

(z+y)+T*xy =1, (x+y)*xT*xy=0.
[TepBoe paBeHCTBO — 3TO CJIE/ICTBHE TeOpeMbl 6:

T+y) +T+xy=2+Y+T*yY)=a+y+7T=



[1.8. 3akonbl ne-MopraHa

TeopeMa 7 (SaKOHbl ne-MopraHa). a). T+Y=T*Yy,
0). Txy=T+7.

Joka3zareabcTBOo. a). HTo Hajo npoBepuTh? UTO 3J€MEHT T * i SIB-
JisieTcsl «<oOpaTtHbIM» K « + y. {151 3TOT0, €CTEeCTBEHHO, BOCMOJb3yeMCS
J0Ka3aHHou Teopemon 1. MTak, Hajo NpoOBEpUTD, UTO

(z+y)+T*xy =1, (x+y)*xT*xy=0.
[TepBoe paBeHCTBO — 3TO CJIE/ICTBHE TeOpeMbl 6:

(z+y)+Txy=ax+(y+T*xy) =x+y+T=y+1=



[1.8. 3akonbl ne-MopraHa

TeopeMa 7 (SaKOHbl ne-MopraHa). a). T+Y=T*Yy,
0). Txy=T+7.

Joka3zareabcTBOo. a). HTo Hajo npoBepuTh? UTO 3J€MEHT T * i SIB-
JisieTcsl «<oOpaTtHbIM» K « + y. {151 3TOT0, €CTEeCTBEHHO, BOCMOJb3yeMCS
J0Ka3aHHou Teopemon 1. MTak, Hajo NpoOBEpUTD, UTO

(z+y)+T*xy =1, (x+y)*xT*xy=0.
[TepBoe paBeHCTBO — 3TO CJIE/ICTBHE TeOpeMbl 6:

(z+y)+T*xy=ao+(y+T*y)=c+y+T=y+1=1.



[1.8. 3akonbl ne-MopraHa

Teopema 7 (SaKOHbl ne-MopraHa). a). T+Y=T*Yy,
0). Txy=T+7.

Joka3areabcTBo. 0). Mcnosb3ayem Ty »Ke e, UTO U B MHKTe a).
HMrak, no reopeme 6,

rxy+r+y=r+y+y=r+1=1.



[1.8. 3akonbl ne-MopraHa

Teopema 7 (SaKOHbl ne-MopraHa). a). T+Y=T*Yy,
0). Txy=T+7.

Joka3areabcTBo. 0). Mcnosb3ayem Ty »Ke e, UTO U B MHKTe a).
HMrak, no reopeme 6,

rxy+r+y=r+y+y=r+1=1.
Kpowme Toro,

rxyx(T+y) =yx0+2xx0=0+0=0.



[1.8. 3akonbl ne-MopraHa

TeopeMa 7 (SaKOHbl ne-MopraHa). a). T+Y=T*Yy,
0). Txy=T+7.

Joka3areabcTBo. 0). Mcnosb3ayem Ty »Ke e, UTO U B MHKTe a).
HMrak, no reopeme 6,

rxy+r+y=r+y+y=r+1=1.
Kpowme Toro,
rxyx(T+y) =yx0+2xx0=0+0=0.

[lo kputepuro oOpaTHOro 3JjemMeHTa [OJyyaeM PaBEHCTBO
T+Y=x*Y.




[1.9. O BKAOYEHUH B 1ONOJHEeHHE (HYyJeBOe NPOoU3Bee-
HUeE)

Teopema 8 (0 BK/IOUEeHUH B 1OoNOJNHeHHe (HYyJdeBoe Npou3BeaeHUue) )
Paserncmeso x x y = 0 8oinoansemces moeoda u moavKo noeoa, Koeoa

rT+y=1.

Jloka3aTeJbCTBO.



[1.9. O BKAOYEHUH B 1ONOJHEeHHE (HYyJeBOe NPOoU3Bee-
Hue)
Teopema 8 (0 BK/IOUEeHUH B 1OoNOJNHeHHe (HYyJdeBoe Npou3BeaeHUue) )
Paserncmeso x x y = 0 8oinoansemces moeoda u moavKo noeoa, Koeoa
rT+y=1.

Joka3areabcTBo. Heobxoaumocts. [lyets x * y = 0. Torna, no reo-
peme 2 1 Teopeme 6 1 akcuome A7 a),



[1.9. O BKAOYEHUH B 1ONOJHEeHHE (HYyJeBOe NPOoU3Bee-
Hue)

Teopema 8 (0 BK/IOUEeHUH B 1OoNOJNHeHHe (HYyJdeBoe Npou3BeaeHUue) )
Paserncmeso x x y = 0 8oinoansemces moeoda u moavKo noeoa, Koeoa

rT+y=1.
Joka3areabcTBo. Heobxoaumocts. [lyets x * y = 0. Torna, no reo-
peme 2 1 Teopeme 6 1 akcuome A7 a),

y+a=



[1.9. O BKAOYEHUH B 1ONOJHEeHHE (HYyJeBOe NPOoU3Bee-
Hue)

Teopema 8 (0 BK/IOUEeHUH B 1OoNOJNHeHHe (HYyJdeBoe Npou3BeaeHUue) )
Paserncmeso x x y = 0 8oinoansemces moeoda u moavKo noeoa, Koeoa

rT+y=1.
Joka3areabcTBo. Heobxoaumocts. [lyets x * y = 0. Torna, no reo-
peme 2 1 Teopeme 6 1 akcuome A7 a),

Y+r=y+x*rxy=



[1.9. O BKAOYEHUH B 1ONOJHEeHHE (HYyJeBOe NPOoU3Bee-
Hue)

Teopema 8 (0 BK/IOUEeHUH B 1OoNOJNHeHHe (HYyJdeBoe Npou3BeaeHUue) )
Paserncmeso x x y = 0 8oinoansemces moeoda u moavKo noeoa, Koeoa

rT+y=1.
Joka3areabcTBo. Heobxoaumocts. [lyets x * y = 0. Torna, no reo-
peme 2 1 Teopeme 6 1 akcuome A7 a),

y+tr=y+rxy=7y+0=



[1.9. O BKAOYEHUH B 1ONOJHEeHHE (HYyJeBOe NPOoU3Bee-
Hue)

Teopema 8 (0 BK/IOUEeHUH B 1OoNOJNHeHHe (HYyJdeBoe Npou3BeaeHUue) )
Paserncmeso x x y = 0 8oinoansemces moeoda u moavKo noeoa, Koeoa

rT+y=1.
Joka3areabcTBo. Heobxoaumocts. [lyets x * y = 0. Torna, no reo-
peme 2 1 Teopeme 6 1 akcuome A7 a),

yt+tr=y+rxy=y+0=17.



[1.9. O BKAOYEHUH B 1ONOJHEeHHE (HYyJeBOe NPOoU3Bee-
Hue)

Teopema 8 (0 BK/IOUEeHUH B 1OoNOJNHeHHe (HYyJdeBoe Npou3BeaeHUue) )
Paserncmeso x x y = 0 8oinoansemces moeoda u moavKo noeoa, Koeoa

rT+y=1.

Joka3areabcTBo. Heobxoaumocts. [lyets x * y = 0. Torna, no reo-
peme 2 1 Teopeme 6 1 akcuome A7 a),

yT+r=y+rzxy=y+0=7.

Joctatounoctb. [lycth Teneps x + 7y =7y. Torna, corylacHo akcuomam

A3 a) HA76),



[1.9. O BKAOYEHUH B 1ONOJHEeHHE (HYyJeBOe NPOoU3Bee-
Hue)

Teopema 8 (0 BK/IOUEeHUH B 1OoNOJNHeHHe (HYyJdeBoe Npou3BeaeHUue) )
Paserncmeso x x y = 0 8oinoansemces moeoda u moavKo noeoa, Koeoa

rT+y=1.

Joka3areabcTBo. Heobxoaumocts. [lyets x * y = 0. Torna, no reo-
peme 2 1 Teopeme 6 1 akcuome A7 a),

yT+r=y+rzxy=y+0=7.

Joctatounoctb. [lycth Teneps x + 7y =7y. Torna, corylacHo akcuomam

A3 a) uA76),
O=yxy=



[1.9. O BKAOYEHUH B 1ONOJHEeHHE (HYyJeBOe NPOoU3Bee-
Hue)

Teopema 8 (0 BK/IOUEeHUH B 1OoNOJNHeHHe (HYyJdeBoe Npou3BeaeHUue) )
Paserncmeso x x y = 0 8oinoansemces moeoda u moavKo noeoa, Koeoa

rT+y=1.

Joka3areabcTBo. Heobxoaumocts. [lyets x * y = 0. Torna, no reo-
peme 2 1 Teopeme 6 1 akcuome A7 a),

yT+r=y+rzxy=y+0=7.

Joctatounoctb. [lycth Teneps x + 7y =7y. Torna, corylacHo akcuomam

A3 a) HA76),

O=yxy=yx*(x+y) =



[1.9. O BKAOYEHUH B 1ONOJHEeHHE (HYyJeBOe NPOoU3Bee-
Hue)

Teopema 8 (0 BK/IOUEeHUH B 1OoNOJNHeHHe (HYyJdeBoe Npou3BeaeHUue) )
Paserncmeso x x y = 0 8oinoansemces moeoda u moavKo noeoa, Koeoa

rT+y=1.

Joka3areabcTBo. Heobxoaumocts. [lyets x * y = 0. Torna, no reo-
peme 2 1 Teopeme 6 1 akcuome A7 a),

yT+r=y+rzxy=y+0=7.

Joctatounoctb. [lycth Teneps x + 7y =7y. Torna, corylacHo akcuomam

A3 a) HA76),

O=y*xy=yx*x(x+y)=y*xr+y*y=



[1.9. O BKAOYEHUH B 1ONOJHEeHHE (HYyJeBOe NPOoU3Bee-
Hue)

Teopema 8 (0 BK/IOUEeHUH B 1OoNOJNHeHHe (HYyJdeBoe Npou3BeaeHUue) )
Paserncmeso x x y = 0 8oinoansemces moeoda u moavKo noeoa, Koeoa

rT+y=1.

Joka3areabcTBo. Heobxoaumocts. [lyets x * y = 0. Torna, no reo-
peme 2 1 Teopeme 6 1 akcuome A7 a),

yT+r=y+rzxy=y+0=7.

Joctatounoctb. [lycth Teneps x + 7y =7y. Torna, corylacHo akcuomam

A3 a) nA70),
O=y*xy=yx*x(z+7y) =y*sx+y*xy=y*xx+0=



[1.9. O BKAOYEHUH B 1ONOJHEeHHE (HYyJeBOe NPOoU3Bee-
Hue)

Teopema 8 (0 BK/IOUEeHUH B 1OoNOJNHeHHe (HYyJdeBoe Npou3BeaeHUue) )
Paserncmeso x x y = 0 8oinoansemces moeoda u moavKo noeoa, Koeoa

rT+y=1.

Joka3areabcTBo. Heobxoaumocts. [lyets x * y = 0. Torna, no reo-
peme 2 1 Teopeme 6 1 akcuome A7 a),

yT+r=y+rzxy=y+0=7.

Joctatounoctb. [lycth Teneps x + 7y =7y. Torna, corylacHo akcuomam

A3 a) uA76),
Ozy*y:y*(x+g):y*ery*y:y*erO:y*x.



[1.10. O BKAOYUEHUH B 1ONOJHEeHUE (MPOU3Be1eHUe COB-
najaeT C MHOXKHUTeJeM)

Teopema 9 (o BKIOUeHUM B nonogHenue (z xy = x)). Pasencmso
T * Y = T BLNOAHACMCA Mo20a U MOoAbKo moeda, koeda x xy = 0.

JloKa3aTeJbCTBO.



[1.10. O BKAOYUEHUH B 1ONOJHEeHUE (MPOU3Be1eHUe COB-
najaeT C MHOXKHUTeJeM)

Teopema 9 (o BKIOUeHUM B nonogHenue (z xy = x)). Pasencmso
T * Y = T BLNOAHACMCA Mo20a U MOoAbKo moeda, koeda x xy = 0.

Joka3zareabctBo. Heo6xonumocTths. IlycTh x =  * y. ¥YMHOXKUB 3TO
paBEHCTBO Ha 7, MoJlyuaem



[1.10. O BKAOYUEHUH B 1ONOJHEeHUE (MPOU3Be1eHUe COB-
najaeT C MHOXKHUTeJeM)

Teopema 9 (o BKIOUeHUM B nonogHenue (z xy = x)). Pasencmso
T * Y = T BLNOAHACMCA Mo20a U MOoAbKo moeda, koeda x xy = 0.

Joka3zareabctBo. Heo6xonumocTths. IlycTh x =  * y. ¥YMHOXKUB 3TO
paBEHCTBO Ha 7, MoJlyuaem

T*Y =



[1.10. O BKAOYUEHUH B 1ONOJHEeHUE (MPOU3Be1eHUe COB-
najaeT C MHOXKHUTeJeM)

Teopema 9 (o BKIOUeHUM B nonogHenue (z xy = x)). Pasencmso
T * Y = T BLNOAHACMCA Mo20a U MOoAbKo moeda, koeda x xy = 0.

Joka3zareabctBo. Heo6xonumocTths. IlycTh x =  * y. ¥YMHOXKUB 3TO
paBEHCTBO Ha 7, MoJlyuaem

TxY=(rxy)xy =



[1.10. O BKAOYUEHUH B 1ONOJHEeHUE (MPOU3Be1eHUe COB-
najaeT C MHOXKHUTeJeM)

Teopema 9 (o BKIOUeHUM B nonogHenue (z xy = x)). Pasencmso
T * Y = T BLNOAHACMCA Mo20a U MOoAbKo moeda, koeda x xy = 0.

Joka3zareabctBo. Heo6xonumocTths. IlycTh x =  * y. ¥YMHOXKUB 3TO
paBEHCTBO Ha 7, MoJlyuaem

TxY=(T*rY)xY=x*(Y*y) =



[1.10. O BKAOYUEHUH B 1ONOJHEeHUE (MPOU3Be1eHUe COB-
najaeT C MHOXKHUTeJeM)

Teopema 9 (o BKIOUeHUM B nonogHenue (z xy = x)). Pasencmso
T * Y = T BLNOAHACMCA Mo20a U MOoAbKo moeda, koeda x xy = 0.

Joka3zareabctBo. Heo6xonumocTths. IlycTh x =  * y. ¥YMHOXKUB 3TO
paBEHCTBO Ha 7, MoJlyuaem

rxy=(rxy)xy=x*x(y*xy) =xx0=



[1.10. O BKAOYUEHUH B 1ONOJHEeHUE (MPOU3Be1eHUe COB-
najaeT C MHOXKHUTeJeM)

Teopema 9 (o BKIOUeHUM B nonogHenue (z xy = x)). Pasencmso
T * Y = T BLNOAHACMCA Mo20a U MOoAbKo moeda, koeda x xy = 0.

Joka3zareabctBo. Heo6xonumocTths. IlycTh x =  * y. ¥YMHOXKUB 3TO
paBEHCTBO Ha 7, MoJlyuaem

rxy=(rxy)xy=xx(yxy)=xz+x0=0



[1.10. O BKAOYUEHUH B 1ONOJHEeHUE (MPOU3Be1eHUe COB-
najaeT C MHOXKHUTeJeM)

Teopema 9 (o BKIOUeHUM B nonogHenue (z xy = x)). Pasencmso
T * Y = T BLNOAHACMCA Mo20a U MOoAbKo moeda, koeda x xy = 0.

Joka3zareabctBo. Heo6xonumocTths. IlycTh x =  * y. ¥YMHOXKUB 3TO
paBEHCTBO Ha 7, MoJlyuaem

rxy=(rxy)xy=xx(yxy)=xz+x0=0

— MOJIy4HJId TpeOyeMoe COOTHOLLIEHHE.,



[1.10. O BKAOYUEHUH B 1ONOJHEeHUE (MPOU3Be1eHUe COB-
najaeT C MHOXKHUTeJeM)

Teopema 9 (o BKIOUeHUM B nonogHenue (z xy = x)). Pasencmso
T * Y = T BLNOAHACMCA Mo20a U MOoAbKo moeda, koeda x xy = 0.

Jloka3areJabcTBO. JI0CTaTOUHOCTD.



[1.10. O BKAOYUEHUH B 1ONOJHEeHUE (MPOU3Be1eHUe COB-
najaeT C MHOXKHUTeJeM)

Teopema 9 (o BKIOUeHUM B nonogHenue (z xy = x)). Pasencmso
T * Y = T BLNOAHACMCA Mo20a U MOoAbKo moeda, koeda x xy = 0.

Joka3zareabcTBo. /loctatouHocts. [Iycth x * 7 = 0. Torna, corsacHo
akcuomam A8 a), A3 a), A7 a) nosyyaem

r=xx1=



[1.10. O BKAOYUEHUH B 1ONOJHEeHUE (MPOU3Be1eHUe COB-
najaeT C MHOXKHUTeJeM)

Teopema 9 (o BKIOUeHUM B nonogHenue (z xy = x)). Pasencmso
T * Y = T BLNOAHACMCA Mo20a U MOoAbKo moeda, koeda x xy = 0.

Joka3zareabcTBo. /loctatouHocts. [Iycth x * 7 = 0. Torna, corsacHo
akcuomam A8 a), A3 a), A7 a) nosyyaem

r=xx1=zx*(y+7) =



[1.10. O BKAOYUEHUH B 1ONOJHEeHUE (MPOU3Be1eHUe COB-
najaeT C MHOXKHUTeJeM)

Teopema 9 (o BKIOUeHUM B nonogHenue (z xy = x)). Pasencmso
T * Y = T BLNOAHACMCA Mo20a U MOoAbKo moeda, koeda x xy = 0.

Joka3zareabcTBo. /loctatouHocts. [Iycth x * 7 = 0. Torna, corsacHo
akcuomam A8 a), A3 a), A7 a) nosyyaem

r=xxl=xx(y+y)=x*xy+ar*xy=



[1.10. O BKAOYUEHUH B 1ONOJHEeHUE (MPOU3Be1eHUe COB-
najaeT C MHOXKHUTeJeM)

Teopema 9 (o BKIOUeHUM B nonogHenue (z xy = x)). Pasencmso
T * Y = T BLNOAHACMCA Mo20a U MOoAbKo moeda, koeda x xy = 0.

Joka3zareabcTBo. /loctatouHocts. [Iycth x * 7 = 0. Torna, corsacHo
akcuomam A8 a), A3 a), A7 a) nosyyaem

r=xxl=xx(y+7y) =xsxy+arsxyg=xxy+0=



[1.10. O BKAOYUEHUH B 1ONOJHEeHUE (MPOU3Be1eHUe COB-
najaeT C MHOXKHUTeJeM)

Teopema 9 (o BKIOUeHUM B nonogHenue (z xy = x)). Pasencmso
T * Y = T BLNOAHACMCA Mo20a U MOoAbKo moeda, koeda x xy = 0.

Joka3zareabcTBo. /loctatouHocts. [Iycth x * 7 = 0. Torna, corsacHo
akcuomam A8 a), A3 a), A7 a) nosyyaem

r=xxl=z*x(y+y)=z*xyt+z*xy=z*xy+0=uxx*y.



[1.11. Cnucok ajieMeHTapHbIX TeOpeM

_ y+x=1,
Teopema 1 (Kpmepm‘/’l ob6paTHoro ajgemenra). iy = T <
y*xx =0.
Teopema 2 (06 MHBOJIOTUBHOCTU ~— ). T = x.
Teopema 3 (06 ofHO3HauHOCTM ). T = Y <= T — .
Teopema 4 (SaKOH norjouwenns). T + T * Yy = T.
Teopema 5 (3aK0H nornomenus ). T * (x -+ y) = .

Teopema 6. v +y =2 + 7T *x .

Teopema 7 (sakonbi ne-Moprana). @). T +y =T * Y; 6). T*xY =2+ Y.

Teopema 8. Pasencmso x xy = 0 soinoansemcs moeda u MoOAbKO
moeoda, koeda r + 7y = 7.

Teopema 9. Pasencmso x *y = x goinoinsemcsa moeda u moabKo
moeda, koeda x xy = 0. Pacemompemos npumep?



[11. HekoTopble NOHATHUSA TeOpUHU OyJeBbIX aareop
paCCMOTpHM HEKOTOPbIE TEOPEMbI U KBTOPHYHbLIE» IMOHATHA TEOPHH
OyJIeBBIX aJreop.



[11.1. Teopema o nBOMCTBEHHOM OyJa€eBOH anredope

Teopema 10 (o NBOMCTBEHHOW OyJeBOU ajredpe). Ecau
B=(B,{1,0,+,%,~}) — o6ytesa arcebpa, mo arcebpauye-
ckas cucmema B = (B,{0,1,%,+,7}) mowe ssisemecs Oyiesoll
anreebpoll.

Jloka3aTeJibCTBO.



[11.1. Teopema o nBoMCcTBEHHON OyJ€eBOM ajlreope

TeopeMa 10 (0 NBOMCTBEHHOW OyJeBOU ajredpe). Ecau
B=(B,{1,0,+,%,~}) — o6ytesa arcebpa, mo arcebpauye-
ckas cucmema B = (B,{0,1,%,+,7}) mowe ssisemecs Oyiesoll
anreebpoll.

Jloka3ateabcTBo. OueBUAHOE CJEICTBHE U3 aKCMOM OyJeBOW aJ-
reopbl.



[11.1. Teopema o nBoMCcTBEHHON OyJ€eBOM ajlreope

Teopema 10 (0 NBOMCTBEHHOW OyJeBOU ajredpe). Ecau
B=(B,{1,0,+,%,~}) — o6ytesa arcebpa, mo arcebpauye-
ckas cucmema B = (B,{0,1,%,+,7}) mowe ssisemecs Oyiesoll
anreebpoll.

Jloka3ateabcTBo. OueBUAHOE CJEICTBHE U3 aKCMOM OyJeBOW aJ-
reopbl.

Onpenenenue 1. Ecau B = (B, {1,0, +. *,_}> — bOyaesa asreebpa,
mo aacebpauueckas cucmena B = (B, {0,1, %+, }) nasusaem-
cs anreebpotl, ABOUCTBEHHOM K Oyaesotl arcebpe B.



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-
BaHHOT'0O Ha O0yJeBOM anredpe

PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-
JIOM: x < Yy TOIJIa U TOJIbKO TOIJ1a, KOTJA T * Y = .



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-

BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < a86a4-
emcadacmudyHsvim IlOp}ldI{O.M Ha Hocumeae 6y/zeeoﬁ Cl/l8€6pbl.

JloKa3aTeJbCTBO.



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-

BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim IlOpﬂdK?O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbt.

Jloka3zareabcTBo. PediekcMBHOCTL OUeBHIHA:



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-

BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim IlOpﬂdK?O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbt.

Jloka3zareabcTBo. PediekcMBHOCTL OUeBHIHA:

rT*xTr=Ir =



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-

BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim IlOpﬂdK?O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbt.

Jloka3zareabcTBo. PediekcMBHOCTL OUeBHIHA:

rTxr = = T < IT.



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-

BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim IlOpﬂdK?O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbt.

Joka3areabcTBO. [[poBepUM aHTUCUMMETPUUHOCTD



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-

BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim IlOpﬂdK?O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbt.

Joka3areabcTBO. [[poBepUM aHTUCUMMETPUUHOCTD

<
{ﬂc_y,;g
y<zx



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-

BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim IlOpﬂdK?O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbt.

Joka3areabcTBO. [[poBepUM aHTUCUMMETPUUHOCTD

{xﬁy,;x{;:i:;,;»



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-

BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim IlOpﬂdK?O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbt.

Joka3areabcTBO. [[poBepUM aHTUCUMMETPUUHOCTD

< —
{x_y,i{az*y x’ix:x*y:
y*xr =1y



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-

BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim IlOpﬂdK?O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbt.

Joka3areabcTBO. [[poBepUM aHTUCUMMETPUUHOCTD

{xﬁy, {x*yzx,
= = T=T*Y=Y*xT =
yxxr =y



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-

BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim IlOpﬂdK?O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbt.

Joka3areabcTBO. [[poBepUM aHTUCUMMETPUUHOCTD

{xﬁy, {x*yzx,
= = T=T*xY=Y*kxTr=1.
y*r =y



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-

BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim nop}ldI{O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbl.

Joka3areabcTBo. [ IpoBepuM TpaH3UTUBHOCTD:



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-
BaHHOT'0O Ha O0yJeBOM anredpe

PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-
JIoM: x < gy TOIIA U TOJIbKO TOIA, KOTJIA T * Y = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim nop}ldI{O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbl.

Joka3areabcTBo. [ IpoBepuM TpaH3UTUBHOCTD:

x <
{ _y’:> = <z
y<z



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-
BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim nop}ldI{O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbl.

Joka3areabcTBo. [ IpoBepuM TpaH3UTUBHOCTD:

< —
{x_y,i{x*y SN = <z
y=<z yxz=y



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-

BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim nop}ldI{O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbl.

Joka3areabcTBo. [ IpoBepuM TpaH3UTUBHOCTD:

r < =
{ _yji{x*y Do e = = T <2
y=<z yxz=y



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-

BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim nop}ldI{O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbl.

Joka3areabcTBo. [ IpoBepuM TpaH3UTUBHOCTD:

< —
{x_y,i{x*y x’jx*z:(x*y)*z: = z < z.
y=<z yxz=y



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-

BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim nop}ldI{O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbl.

Joka3areabcTBo. [ IpoBepuM TpaH3UTUBHOCTD:

< —
{x_y,i{x*y x’jx*z:x*(y*z): = z < z.
y=<z yxz=y



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-

BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim nop}ldI{O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbl.

Joka3areabcTBo. [ IpoBepuM TpaH3UTUBHOCTD:

{xﬁy, {x*yzx,
= = Txz=T*xY*kz=T*xy= = T < 2.
y=<z yxz=y



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-

BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim nop}ldI{O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbl.

Joka3areabcTBo. [ IpoBepuM TpaH3UTUBHOCTD:

{xéy, {x*yzx,
= = T*Z=T*Y*2=T*xY=oT =
y=<z yxz=y



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-

BaHHOT'0O Ha O0yJeBOM anredpe
PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-

JIOM: < 9 TOTIA U TOJIbKO TOTAA, KOTIA T * i = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim nop}ldI{O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbl.

Joka3areabcTBo. [ IpoBepuM TpaH3UTUBHOCTD:

r < T*xYyY=2x
{ _y,:>{ Y ’jx*z:x*y*z:x*y:xixéz-
y<z yxz=y



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-
BaHHOT'0O Ha O0yJeBOM anredpe

PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-
JIoM: x < gy TOIIA U TOJIbKO TOIA, KOTJIA T * Y = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim nop}ldI{O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbl.

Joka3areabcTBo. [ IpoBepuM TpaH3UTUBHOCTD:

r < T*xYyY=2x
{ _y,:>{ Y ’jx*z:x*y*z:x*y:xiﬂféz-
yxz=1y

Teopema nokasana.



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-
BaHHOT'0O Ha O0yJeBOM anredpe

PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-
JIOM: x < Yy TOIJIa U TOJIbKO TOIJ1a, KOTJA T * Y = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < a86a4-
emcadacmudyHsvim nop}ldI{O.}Vl Ha Hocumeae 6y/zeeoﬁ Cl/l8€6pbl.

Onpenenenne 2. OmuouieHue <, ssedeHHoe Ha OYaesoil arcebpe
npasurom: x <y moaoa u MoAbKO mozoa, Koeda x xy = x, HA3bl-
s8aencsi AUHAYLUUMPOBAHHBIM YaCTUYHbIM MOPSAAKOM.



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-
BaHHOT'0O Ha O0yJeBOM anredpe

PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-
JIoM: x < gy TOIIA U TOJIbKO TOIA, KOTJIA T * Y = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim nop}ldI{O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbl.

Onpenenenne 2. OmuouieHue <, ssedeHHoe Ha OYaesoil arcebpe
npasurom: x <y moaoa u MoAbKO mozoa, Koeda x xy = x, HA3bl-
s8aencsi AUHAYLUUMPOBAHHBIM YaCTUYHbIM MOPSAAKOM.

Hanpumep, B 6ynesoii anredpe noamuoxects (A; {U,N,~}) MHO-

kectBa M (10 ectb A = {X

COBIIAJIA€T C OTHOLIEHHUEM, COOTBETCTBYIOLIEMY ITPEAHUKATY C.

X C M}) UHILYUMPOBAHHBIM TTOPAIO0K



[11.2. OnpeaeneHre 4yacTUUHOTO MOPAAKA, UHAYLUHUPO-
BaHHOT'0O Ha O0yJeBOM anredpe

PaccmorpuMm oTHouieHue <, BBeJleHHOe Ha OyJieBOM aJjirebpe NpaBu-
JIoM: x < gy TOIIA U TOJIbKO TOIA, KOTJIA T * Y = .

TeopeMa 11 (O YacTUYHOM MopsKe Ha OysaeBol anrebpe). OmmnouieHue < A841-
emcadacmudyHsvim IlOpﬂdK?O.M Ha Hocumeae 6y/zeeoﬁ Cl./l8€6pbt.

Onpenenenne 2. OmuouieHue <, ssedeHHoe Ha OYaesoil arcebpe
npasurom: x <y moaoa u MoAbKO mozoa, Koeda x xy = x, HA3bl-
s8aencsi AUHAYLUUMPOBAHHBIM YaCTUYHbIM MOPSAAKOM.

B anredope n-mectHbix O6ynaeBbix ¢pyukuuii (A, {V, A, —}) uHayuu-
POBaHHBIN MOPSIIOK COBIMAaAaeT ¢ OTHOLIEHHEM, COOTBETCTBYIOIIEMY TTpe-
JuKary <.



[11.3. Kpyutepuit MHAYLUPOBAHHOTO OTHOLIEHUS] YaCTHY-
HOTO NMopsjaKa

Teopema 12 (Kpurepuii <). B 6yaesoti arcebpe x <y moeda u moabKo
moeoda, koeda x + y = v.

JloKa3aTeJbCTBO.



[11.3. Kpyutepuit MHAYLUPOBAHHOTO OTHOLIEHUS] YaCTHY-
HOTO NMopsjaKa

Teopema 12 (Kpurepuii <). B 6yaesoti arcebpe x <y moeda u moabKo
moeda, koeda xr + y = .

Jloka3areabcTBo. OueBHIHOE CJIEACTBHE ONpeaesieHusi H aKCUo-
Mbl AD.



[11.4. Onpenenenue atoma 0yJeBOM ajareopbl

Teopema 12 (Kpurepuii <). B Oyaesoti arcebpe x < y moeda u moabKo
moeoda, koeda r + y = v.

Jloka3zareabcTBo. OQueBuHOE CJIEJICTBHE ONpejesieHUus U aKCHO-
Mbl AD.

Onpeaenenue 3. Omauunotii om 0 saemenm x byaresotl aseedpol
(B, {1, 0, +, *, _}> HAa3b6l8AEMCS ATOMOM, eCAl 045 1100020 INeMeH-
ma y u3 B, omauurnoeo om 0, cnpasedausa aromepramusa: Aubo
rxy=2x, b0 x*xy=0.

Paccmorperbh npumep?
Kak Mbl yBUIUM, JI/151 KOHEUHBIX OYJIEBBIX aareOp poJib aTOMOB SIBJISIET-
CA pelarouied.



I11.5. Kputepuit atoma

Teopema 12 (Kpurepuii <). B Oyaesoti arcebpe x < y moeda u moabKo
moeoda, koeda r + y = v.

Joka3zareabcTtBo. OueBHIHOE CJIEICTBHE OIpeeseHuss U aKCuo-
Mbl AD.

Onpenenenue 3. Omauunotii om 0 saemenm x byaresotl aseedpol
(B, {1, 0, +, *, _}> HAa3b6l8AEMCS ATOMOM, eCAl 045 1100020 INeMeH-
ma y u3 B, omauurnoeo om 0, cnpasedausa aromepramusa: Aubo
rxy=2x, b0 x*xy=0.

JlemMma 1 (kpurepuii aroma). Jaemernm x a8a9emcs amomom 6yresoil an-
eebpol moeda u moavbko moeda, Koeda OH ABAAEMCA MUHUMANb-
HOLM HEHYAeBOIM INCMEHIMOM OMHOCUNIEAbHO UHOYUUPOBAHHOCO
HaACMuU4HO020 NOPsOKA.



IV. CBouicTBa aTOMOB
PaccMoTpuM HEKOTOpbIe CBOMCTBA ATOMOB.



IV.1. Teopema o npou3Be1eHUM aTOMOB

Teopema 13 (Ce1: o npoussenenun aromos). /{151 110061X pPA3AUUHOLX AMLO-
MO8 T Uy cnpasedauso coomuouierue x xy = 0.

JloKa3aTeJbCTBO.



IV.1. Teopema o npou3Be1eHUM aTOMOB

Teopema 13 (Ce1: o npoussenenun aromos). /{151 110061X pPA3AUUHOLX AMLO-
MO8 T Uy cnpasedauso coomuouierue x xy = 0.

Joka3areabcTtBo. I[IpsiMoe  cJjencTBHe — OmpejlesieHUsT  aToma:
rxy €4{0,2} N{0,y} ={0}, Toectb z xy = 0.



IV.2. Teopema o norJaouieHUU atomMa A0NMOJHEHUEM

Teopema 13 (Ce1: o npoussenenun aromos). /{151 110061X pPA3AUUHOLX AMLO-
MO8 T Uy cnpasedauso coomuouierue x xy = 0.

Teopema 14 (CBQ:O norjoutennn aroma gonoanenmnem). /{15 A100bLX pasiaud-
HbolX amomos x Uy CﬂpClBed/LLLBO cooOmHouleHue r +y = .

JloKa3aTeJbCTBO.



IV.2. Teopema o norJaouieHUU atomMa A0NMOJHEHUEM

Teopema 13 (Ce1: o npoussenenun aromos). /{151 110061X pPA3AUUHOLX AMLO-
MO8 T Uy cnpasedauso coomuouierue x xy = 0.

Teopema 14 (C3220 norjoutennn aroma gonoanenmnem). /{15 A100bLX pasiaud-
HbolX amomos x Uy CﬂpClBed/LLLBO cooOmHouleHue r +y = .

Joka3ateabcTBo. [1o 3akoHy ne-MopraHa A0CTaTOYHO J0Ka3aThb
pPaBEHCTBO



IV.2. Teopema o norJaouieHUU atomMa A0NMOJHEHUEM

Teopema 13 (Ce1: o npoussenenun aromos). /{151 110061X pPA3AUUHOLX AMLO-
MO8 T Uy cnpasedauso coomuouierue x xy = 0.

Teopema 14 (C3220 norjoutennn aroma gonoanenmnem). /{15 A100bLX pasiaud-
HbolX amomos x Uy CﬂpClBed/LLLBO cooOmHouleHue r +y = .

Joka3ateabcTBo. [1o 3akoHy ne-MopraHa A0CTaTOYHO J0Ka3aThb
PABEHCTBO T * i = /.



IV.2. Teopema o norJaouieHUU atomMa A0NMOJHEHUEM

Teopema 13 (Ce1: o npoussenenun aromos). /{151 110061X pPA3AUUHOLX AMLO-
MO8 T Uy cnpasedauso coomuouierue x xy = 0.

Teopema 14 (C3220 norjoutennn aroma gonoanenmnem). /{15 A100bLX pasiaud-
HbolX amomos x Uy CﬂpClBed/LLLBO cooOmHouleHue r +y = .

Joka3ateabcTBo. [1o 3akoHy ne-MopraHa A0CTaTOYHO J0Ka3aThb
PABEHCTBO T * y = y. TaK KaK y — aTOM, TO JIOCTaTOUYHO JI0Ka3aTh, UTO



IV.2. Teopema o norJaouieHUU atomMa A0NMOJHEHUEM

Teopema 13 (Ce1: o npoussenenun aromos). /{151 110061X pPA3AUUHOLX AMLO-
MO8 T Uy cnpasedauso coomuouierue x xy = 0.

Teopema 14 (C3220 norjoutennn aroma gonoanenmnem). /{15 A100bLX pasiaud-
HbolX amomos x Uy CﬂpClBed/LLLBO cooOmHouleHue r +y = .

Joka3ateabcTBo. [1o 3akoHy ne-MopraHa A0CTaTOYHO J0Ka3aThb
PaBEHCTBO T * y = . Tak Kak y — aToMm, TO JOCTAaTOUHO J0Ka3aTh, UTO

T*y #£0.



IV.2. Teopema o norJaouieHUU atomMa A0NMOJHEHUEM

Teopema 13 (Ce1: o npoussenenun aromos). /{151 110061X pPA3AUUHOLX AMLO-
MO8 T Uy cnpasedauso coomuouierue x xy = 0.

Teopema 14 (C3220 norjoutennn aroma gonoanenmnem). /{15 A100bLX pasiaud-
HbolX amomos x Uy CﬂpClBed/lLLBO COOMmMHoOuleHue r +y = y.

Joka3ateabcTBo. [1o 3akoHy ne-MopraHa A0CTaTOYHO J0Ka3aThb
PABEHCTBO T * ¢y = y. laK Kak y — aToM, TO JIOCTaTOUHO JI0Ka3aTh, UTO
T*y #£0.

[Iyctb T * y = 0. 1o cBoiicTBY CB1: «0 Npou3BeAeHUHU aTOMOBY [10-
Jiyyaem, uto x * y = 0.



IV.2. Teopema o norJaouieHUU atomMa A0NMOJHEHUEM

Teopema 13 (Ce1: o npoussenenun aromos). /{151 110061X pPA3AUUHOLX AMLO-
MO8 T Uy cnpasedauso coomuouierue x xy = 0.

Teopema 14 (C3220 norjoutennn aroma gonoanenmnem). /{15 A100bLX pasiaud-
HbolX amomos x Uy CﬂpClBed/lLLBO COOMmMHoOuleHue r +y = y.

Joka3ateabcTBo. [1o 3akoHy ne-MopraHa A0CTaTOYHO J0Ka3aThb
PaBEHCTBO T * y = . Tak Kak y — aToMm, TO JOCTAaTOUHO J0Ka3aTh, UTO
T*y #£0.

[Iyctb T * y = 0. 1o cBoiicTBY CB1: «0 Npou3BeAeHUHU aTOMOBY [10-
Jiyyaem, uto x *x y = 0. CrieoBaTeIbHO, C OJIHOM CTOPOHBI,
TxY+Tr*xy=



IV.2. Teopema o norJaouieHUU atomMa A0NMOJHEHUEM

Teopema 13 (Ce1: o npoussenenun aromos). /{151 110061X pPA3AUUHOLX AMLO-
MO8 T Uy cnpasedauso coomuouierue x xy = 0.

Teopema 14 (C3220 norjoutennn aroma gonoanenmnem). /{15 A100bLX pasiaud-
HbolX amomos x Uy CﬂpClBed/lLLBO COOMmMHoOuleHue r +y = y.

Joka3ateabcTBo. [1o 3akoHy ne-MopraHa A0CTaTOYHO J0Ka3aThb
PaBEHCTBO T * y = . Tak Kak y — aToMm, TO JOCTAaTOUHO J0Ka3aTh, UTO
T*y #£0.

[Iyctb T * y = 0. 1o cBoiicTBY CB1: «0 Npou3BeAeHUHU aTOMOBY [10-
Jiyyaem, uto x *x y = 0. CrieoBaTeIbHO, C OJIHOM CTOPOHBI,
Txy+axrxxy=0+0=



IV.2. Teopema o norJaouieHUU atomMa A0NMOJHEHUEM

Teopema 13 (Ce1: o npoussenenun aromos). /{151 110061X pPA3AUUHOLX AMLO-
MO8 T Uy cnpasedauso coomuouierue x xy = 0.

Teopema 14 (C3220 norjoutennn aroma gonoanenmnem). /{15 A100bLX pasiaud-
HbolX amomos x Uy CﬂpClBed/lLLBO COOMmMHoOuleHue r +y = y.

Joka3ateabcTBo. [1o 3akoHy ne-MopraHa A0CTaTOYHO J0Ka3aThb
PaBEHCTBO T * y = . Tak Kak y — aToMm, TO JOCTAaTOUHO J0Ka3aTh, UTO
T*y #£0.

[Iyctb T * y = 0. 1o cBoiicTBY CB1: «0 Npou3BeAeHUHU aTOMOBY [10-
Jiyyaem, uto x *x y = 0. CrieoBaTeIbHO, C OJIHOM CTOPOHBI,
zxy+zrzxy=04+0=0.



IV.2. Teopema o norJaouieHUU atomMa A0NMOJHEHUEM

Teopema 13 (Ce1: o npoussenenun aromos). /{151 110061X pPA3AUUHOLX AMLO-
MO8 T Uy cnpasedauso coomuouierue x xy = 0.

Teopema 14 (C3220 norjoutennn aroma gonoanenmnem). /{15 A100bLX pasiaud-
HbolX amomos x Uy CﬂpClBed/LLLBO COOMmMHoOuleHue r +y = y.

Joka3ateabcTBo. [1o 3akoHy ne-MopraHa A0CTaTOYHO J0Ka3aThb
PaBEHCTBO T * y = . Tak Kak y — aToMm, TO JOCTAaTOUHO J0Ka3aTh, UTO
T*y #£0.

[Iyctb T * y = 0. 1o cBoiicTBY CB1: «0 Npou3BeAeHUHU aTOMOBY [10-
Jiyyaem, uto x *x y = 0. CrieoBaTeIbHO, C OJIHOM CTOPOHBI,
zxy+zrzxy=04+0=0.

C  gpyrofi  CTOpPOHBbI, IO akKcuomam OyJaeBol  aareOpbl,
TxY+arxy=



IV.2. Teopema o norJaouieHUU atomMa A0NMOJHEHUEM

Teopema 13 (Ce1: o npoussenenun aromos). /{151 110061X pPA3AUUHOLX AMLO-
MO8 T Uy cnpasedauso coomuouierue x xy = 0.

Teopema 14 (C3220 norjoutennn aroma gonoanenmnem). /{15 A100bLX pasiaud-
HbolX amomos x Uy CﬂpClBed/LLLBO COOMmMHoOuleHue r +y = y.

Joka3ateabcTBo. [1o 3akoHy ne-MopraHa A0CTaTOYHO J0Ka3aThb
PaBEHCTBO T * y = . Tak Kak y — aToMm, TO JOCTAaTOUHO J0Ka3aTh, UTO
T*y #£0.

[Iyctb T * y = 0. 1o cBoiicTBY CB1: «0 Npou3BeAeHUHU aTOMOBY [10-
Jiyyaem, uto x *x y = 0. CrieoBaTeIbHO, C OJIHOM CTOPOHBI,
zxy+zrzxy=04+0=0.

C  gpyrofi  CTOpPOHBbI, IO akKcuomam OyJaeBol  aareOpbl,
Txy+axxy=(T+x)*xy=



IV.2. Teopema o norJaouieHUU atomMa A0NMOJHEHUEM

Teopema 13 (Ce1: o npoussenenun aromos). /{151 110061X pPA3AUUHOLX AMLO-
MO8 T Uy cnpasedauso coomuouierue x xy = 0.

Teopema 14 (C3220 norjoutennn aroma gonoanenmnem). /{15 A100bLX pasiaud-
HbolX amomos x Uy CﬂpClBed/LLLBO COOMmMHoOuleHue r +y = y.

Joka3ateabcTBo. [1o 3akoHy ne-MopraHa A0CTaTOYHO J0Ka3aThb
PaBEHCTBO T * y = . Tak Kak y — aToMm, TO JOCTAaTOUHO J0Ka3aTh, UTO
T*y #£0.

[Iyctb T * y = 0. 1o cBoiicTBY CB1: «0 Npou3BeAeHUHU aTOMOBY [10-
Jiyyaem, uto x *x y = 0. CrieoBaTeIbHO, C OJIHOM CTOPOHBI,
zxy+zrzxy=04+0=0.

C  gpyrofi  CTOpPOHBbI, IO akKcuomam OyJaeBol  aareOpbl,
Txyt+axxy=(T+x)xy=1*xy=



IV.2. Teopema o norJaouieHUU atomMa A0NMOJHEHUEM

Teopema 13 (Ce1: o npoussenenun aromos). /{151 110061X pPA3AUUHOLX AMLO-
MO8 T Uy cnpasedauso coomuouierue x xy = 0.

Teopema 14 (C3220 norjoutennn aroma gonoanenmnem). /{15 A100bLX pasiaud-
HbolX amomos x Uy CﬂpClBed/LLLBO COOMmMHoOuleHue r +y = y.

Joka3ateabcTBo. [1o 3akoHy ne-MopraHa A0CTaTOYHO J0Ka3aThb
PaBEHCTBO T * y = . Tak Kak y — aToMm, TO JOCTAaTOUHO J0Ka3aTh, UTO
T*y #£0.

[Iyctb T * y = 0. 1o cBoiicTBY CB1: «0 Npou3BeAeHUHU aTOMOBY [10-
Jiyyaem, uto x *x y = 0. CrieoBaTeIbHO, C OJIHOM CTOPOHBI,
zxy+zrzxy=04+0=0.

C  gpyrofi  CTOpPOHBbI, IO akKcuomam OyJaeBol  aareOpbl,
Txy+axxy=(T+x)xy=1%xy=uy.



IV.2. Teopema o norJaouieHUU atomMa A0NMOJHEHUEM

Teopema 13 (Ce1: o npoussenenun aromos). /{151 110061X pPA3AUUHOLX AMLO-
MO8 T Uy cnpasedauso coomuouierue x xy = 0.

Teopema 14 (C3220 norjoutennn aroma gonoanenmnem). /{15 A100bLX pasiaud-
HbolX amomos x Uy CﬂpClBed/LLLBO COOMmMHoOuleHue r +y = y.

Joka3ateabcTBo. [1o 3akoHy ne-MopraHa A0CTaTOYHO J0Ka3aThb
PaBEHCTBO T * y = . Tak Kak y — aToMm, TO JOCTAaTOUHO J0Ka3aTh, UTO
T*y #£0.

[Iyctb T * y = 0. 1o cBoiicTBY CB1: «0 Npou3BeAeHUHU aTOMOBY [10-
Jiyyaem, uto x *x y = 0. CrieoBaTeIbHO, C OJIHOM CTOPOHBI,
zxy+zrzxy=04+0=0.

C  gpyrofi  CTOpPOHBbI, IO akKcuomam OyJaeBol  aareOpbl,
Txy+axxy=(T+x)xy=1xy=y. 3Hauut, y =0, 4TO0 MNPOTU-
BOPEUUT ONPEEJEHUIO aTOMA.



IV.3. Teopema 0 1 KoHeuHOW OyJeBOM aareopbl

Teopema 15 (Cs3: o 1 koneunoii 6yaesoit aareépe). Ecau  Oyresa  ascebpa
(B,{1,0,+,*,_}> umeenm KOHEUHOe HUCAO INeMEHIMO8 B8 HOCU-
meae B, u b={a,b,...,c} — mHONMECMBO BCEx ee amomos, mo
l=a+0+...+c

Jloka3aTeJbCTBO.



IV.3. Teopema 0 1 KoHeuHOW OyJeBOM aareopbl

Teopema 15 (Cs3: o 1 koneunoii 6yaesoit aareépe). Ecau  Oyresa  ascebpa
(B,{1,0,+,>|<,_}> umeenm KOHEUHOe HUCAO INeMEHIMO8 B8 HOCU-
meae B, u b={a,b,...,c} — mHONMECMBO BCEx ee amomos, mo

l=a+b+...+c

Hoka3zareabctBo. Ilyctb h=a+b+...4+c Tlo 3akony pne-
Mopranah=a*b*...xC.



IV.3. Teopema 0 1 KoHeuHOW OyJeBOM aareopbl

Teopema 15 (Cs3: o 1 koneunoii 6yaesoit aareépe). Ecau  Oyresa  ascebpa
(B,{1,0,+,>|<,_}> umeenm KOHEUHOe HUCAO INeMEHIMO8 B8 HOCU-
meae B, u b={a,b,...,c} — mHONMECMBO BCEx ee amomos, mo

l=a+b+...+c

Hoka3zareabctBo. Ilyctb h=a+b+...4+c Tlo 3akony pne-
Mopranah =a b ... ¢ JlocTaTouHO 10Ka3aTh, 4To h = 0.
[Tycts h # 0.



IV.3. Teopema 0 1 KoHeuHOW OyJeBOM aareopbl

Teopema 15 (Cs3: o 1 koneunoii 6yaesoit aareépe). Ecau  Oyresa  ascebpa
(B,{1,0,+,>|<,_}> umeenm KOHEUHOe HUCAO INeMEHIMO8 B8 HOCU-
meae B, u b={a,b,...,c} — mHONMECMBO BCEx ee amomos, mo
l=a+b+...+c

Hoka3zareabctBo. Ilyctb h=a+b+...4+c Tlo 3akony pne-
Mopranah =a b ... ¢ JlocTaTouHO 10Ka3aTh, 4To h = 0.

[TycTb h # 0. Cpeau Bcex 3/1eMeHTOB, He PeBoCcXoasuX h, Boibe-
peM MPOU3BOJIbHbIF MUHUMAJIbHbBIH 3JIEMEHT .



IV.3. Teopema 0 1 KoHeuHOW OyJeBOM aareopbl

Teopema 15 (Cs3: o 1 koneunoii 6yaesoit aareépe). Ecau  Oyresa  ascebpa
(B,{1,0,+,>|<,_}> umeenm KOHEUHOe HUCAO INeMEHIMO8 B8 HOCU-
meae B, u b={a,b,...,c} — mHONMECMBO BCEx ee amomos, mo
l=a+b0+...4+c

Hoka3zareabctBo. Ilyctb h=a+b+...4+c Tlo 3akony pne-
Mopranah =a b ... ¢ JlocTaTouHO 10Ka3aTh, 4To h = 0.

[TycTb h # 0. Cpeau Bcex 3/1eMeHTOB, He PeBoCcXoasuX h, Boibe-
peM MPOU3BOJIbHbIF MUHUMAJIbHbBIH 3JIEMEHT .

[IycTb HaleTCS TAKOH HEHYJIEBOM 3JIEMEHT iy # x, uTo iy < .



IV.3. Teopema 0 1 KoHeuHOW OyJeBOM aareopbl

Teopema 15 (Cs3: o 1 koneunoii 6yaesoit aareépe). Ecau  Oyresa  ascebpa
(B,{1,0,+,>|<,_}> umeenm KOHEUHOe HUCAO INeMEHIMO8 B8 HOCU-
meae B, u b={a,b,...,c} — mHONMECMBO BCEx ee amomos, mo
l=a+b+...+c

HokasareabctBo. Ilyctb h=a+0+...4+c Ilo 3akony ne-
Mopranah =a b ... ¢ JlocTaTouHO 10Ka3aTh, 4To h = 0.

[TycTb h # 0. Cpeau Bcex 3/1eMeHTOB, He PeBoCcXoasuX h, Boibe-
pEM MPOU3BOJIbHBIA MUHUMaJbHbIH 3JIEMEHT .

[IycTb HaljieTcsd TaKOH HeHYJIEBOH 3JIeMeHT iy # x, uTo y < x. FiMeem
z<y<uz< E, OTKYJa B CUJY TPAH3UTUBHOCTH OTHOLLIEHUSA YACTUYHO -
ro nopsjaka,



IV.3. Teopema 0 1 KoHeuHOW OyJeBOM aareopbl

Teopema 15 (Cs3: o 1 koneunoii 6yaesoit aareépe). Ecau  Oyresa  ascebpa
(B,{1,0,+,>|<,_}> umeenm KOHEUHOe HUCAO INeMEHIMO8 B8 HOCU-
meae B, u b={a,b,...,c} — mHONMECMBO BCEx ee amomos, mo
l=a+b+...+c

HokasareabctBo. Ilyctb h=a+0+...4+c Ilo 3akony ne-
Mopranah =a b ... ¢ JlocTaTouHO 10Ka3aTh, 4To h = 0.

[TycTb h # 0. Cpeau Bcex 3/1eMeHTOB, He PeBoCcXoasuX h, Boibe-
pEM MPOU3BOJIbHBIA MUHUMaJbHbIH 3JIEMEHT .

[IycTb HaljieTcsd TaKOH HeHYJIEBOH 3JIeMeHT iy # x, uTo y < x. FiMeem
z<y<uz< E, OTKYJa B CUJY TPAH3UTUBHOCTH OTHOLLIEHUSA YACTUYHO -
ro nopsaka, y < h, uTo NPOTUBOPEUUT MHHUMAJILHOCTH .

3HAUUT,



IV.3. Teopema 0 1 KoHeuHOW OyJeBOM aareopbl

Teopema 15 (Cs3: o 1 koneunoii 6yaesoit aareépe). Ecau  Oyresa  ascebpa
(B,{1,0,+,>|<,_}> umeenm KOHEUHOe HUCAO INeMEHIMO8 B8 HOCU-
meae B, u b={a,b,...,c} — mHONMECMBO BCEx ee amomos, mo
l=a+b+...+c

Hoka3zareabctBo. Ilyctb h=a+b+...4+c Tlo 3akony pne-
Mopranah =a b ... ¢ JlocTaTouHO 10Ka3aTh, 4To h = 0.

[TycTb h # 0. Cpeau Bcex 3/1eMeHTOB, He PeBoCcXoasuX h, Boibe-
pEM MTPOU3BOJIbHbIH MUHUMAJIbHBIH 3JIEMEHT .

[IycTb HaljieTcsd TaKOH HeHYJIEBOH 3JIeMeHT iy # x, uTo y < x. FiMeem
z<y<uz< E, OTKYJa B CUJY TPAH3UTUBHOCTH OTHOLLIEHUSA YACTUYHO -
ro nopsaka, y < h, uTo NPOTUBOPEUUT MHHUMAJILHOCTH .

3HAUYUT, TAKOI'O 3JIeMEHTA Y He HalJIeTCs, TO €CTb & — MHHHUMAaJIbHbIN
OTHOCUTEJIbHO < 3JIeMEHT.



IV.3. Teopema 0 1 KoHeuHOW OyJeBOM aareopbl

Teopema 15 (Cs3: o 1 koneunoii 6yaesoit aareépe). Ecau  Oyresa  ascebpa
(B,{1,0,+,>|<,_}> umeenm KOHEUHOe HUCAO INeMEHIMO8 B8 HOCU-
meae B, u b={a,b,...,c} — mHONMECMBO BCEx ee amomos, mo

l=a+b+...+c

Hoka3zareabctBo. Ilyctb h=a+b+...4+c Tlo 3akony pne-
Mopranah =a b ... ¢ JlocTaTouHO 10Ka3aTh, 4To h = 0.

[TycTb h # 0. Mbl 10Ka3aJi1, UTO 3J1eMeHT 2, IBJSIOLIMHACH MUHUMAJb -
HBIM CPeJM BCeX 9JeMEHTOB, He MpPeBOCXOAAULUX A, ABJACTCS MHHHU-
MaJibHbIM HEHYJIEBBIM 3JIEMEHTOM, T.€.



IV.3. Teopema 0 1 KoHeuHOW OyJeBOM aareopbl

Teopema 15 (Cs3: o 1 koneunoii 6yaesoit aareépe). Ecau  Oyresa  ascebpa
(B,{1,0,+,>|<,_}> umeenm KOHEUHOe HUCAO INeMEHIMO8 B8 HOCU-
meae B, u b={a,b,...,c} — mHONMECMBO BCEx ee amomos, mo
l=a+b0+...4+c

Hoka3zareabctBo. Ilyctb h=a+b+...4+c Tlo 3akony pne-
Mopranah =a b ... ¢ JlocTaTouHO 10Ka3aTh, 4To h = 0.

[TycTb h # 0. Mbl 10Ka3aJi1, UTO 3J1eMeHT 2, IBJSIOLIMHACH MUHUMAJb -
HBIM CPeJM BCeX 9JeMEHTOB, He MpPeBOCXOAAULUX A, ABJACTCS MHHHU-
MaJiIbHbIM HEHYJIEBBIM 3JIEMEHTOM, T.€. COTJIACHO KPUTEPHUIO aToMa, & —
atom: z € b.



IV.3. Teopema 0 1 KoHeuHOW OyJeBOM aareopbl

Teopema 15 (Cs3: o 1 koneunoii 6yaesoit aareépe). Ecau  Oyresa  ascebpa
(B,{1,0,+,>|<,_}> umeenm KOHEUHOe HUCAO INeMEHIMO8 B8 HOCU-
meae B, u b={a,b,...,c} — mHONMECMBO BCEx ee amomos, mo

l=a+b+...+c

Hoka3zareabctBo. Ilyctb h=a+b+...4+c Tlo 3akony pne-
Mopranah =a b ... ¢ JlocTaTouHO 10Ka3aTh, 4To h = 0.

[TycTb h # 0. Mbl 10Ka3aJi1, UTO 3J1eMeHT 2, IBJSIOLIMHACH MUHUMAJb -
HBIM CPeJM BCeX 9JeMEHTOB, He MpPeBOCXOAAULUX A, ABJACTCS MHHHU-
MaJiIbHbIM HEHYJIEBBIM 3JIEMEHTOM, T.€. COTJIACHO KPUTEPHUIO aToMa, & —
atom: z € b.

C pyro#t CTOPOHbI, OUEBHUHO, UTO OTHOCUTEJBHO UACTHUHOTO MOPsiIKa
«<» 3JIeMEHT h=ax*xbx... xcHe CpaBHUM HH C OJJHHUM H3 ATOMOB,



IV.3. Teopema 0 1 KoHeuHOW OyJeBOM aareopbl

Teopema 15 (Cs3: o 1 koneunoii 6yaesoit aareépe). Ecau  Oyresa  ascebpa
(B,{1,0,+,>|<,_}> umeenm KOHEUHOe HUCAO INeMEHIMO8 B8 HOCU-
meae B, u b={a,b,...,c} — mHONMECMBO BCEx ee amomos, mo
l=a+b0+...4+c

Hoka3zareabctBo. Ilyctb h=a+b+...4+c Tlo 3akony pne-
Mopranah =a b ... ¢ JlocTaTouHO 10Ka3aTh, 4To h = 0.

[TycTb h # 0. Mbl 10Ka3aJi1, UTO 3J1eMeHT 2, IBJSIOLIMHACH MUHUMAJb -
HBIM CPeJM BCeX 9JeMEHTOB, He MpPeBOCXOAAULUX A, ABJACTCS MHHHU-
MaJiIbHbIM HEHYJIEBBIM 3JIEMEHTOM, T.€. COTJIACHO KPUTEPHUIO aToMa, & —
atom: z € b.

C pyro#t CTOPOHbI, OUEBHUHO, UTO OTHOCUTEJBHO UACTHUHOTO MOPsiIKa
«<» 3JIeMEHT h=a*bx... *Cue CpaBHUM HU C OJHHM M3 ATOMOB,
MPOTUBOPEUHE. CBOWHCTBO JI0KA3aHO.



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3/leMeHTaX KOHEeYHOM Oy/aeBoi aare6pbl). Hycmb 6y/leea anreeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCeXx AMOMOB8,
CPABHUMBLX C q.

JloKa3aTeJbCTBO.



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3/leMeHTaX KOHEeYHOM Oy/aeBoi aare6pbl). Hycmb 6y/leea anreeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCeXx AMOMOB8,
CPABHUMBLX C q.

Hoka3areabctBo. Ilyctb a — saemeHT OyJaeBod  anareOphl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX ee
aTOMOB t, U1l KOTOPBIX a + t = a. JloKaxkeM, uTo



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3/leMeHTaX KOHEeYHOM Oy/aeBoi aare6pbl). Hycmb 6y/leea anreeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCeXx AMOMOB8,
CPABHUMBLX C q.

Hoka3areabctBo. Ilyctb a — saemeHT OyJaeBod  anareOphl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX ee
aTOMOB t, Ul KOTOPBIX @ + t = a. JlokakeM, uTo a = = + 4 + ... + 2.



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3/leMeHTaX KOHEeYHOM Oy/aeBoi aare6pbl). Hycmb 6y/leea anreeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCeXx AMOMOB8,
CPABHUMBLX C q.

Hoka3areabctBo. Ilyctb a — saemeHT OyJaeBod  anareOphl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX ee
aToOMOB t, /Il KOTOPbIX a + t = a. JlokaxkeM, utoa =x +y + ... + 2.

O003HauUUM 3JIeMeHT « + Yy + ... + 2 uepe3 h.



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3/leMeHTaX KOHEeYHOM Oy/aeBoi aare6pbl). Hycmb 6y/leea anreeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCeXx AMOMOB8,
CPABHUMBLX C q.

Hoka3areabctBo. Ilyctb a — saemeHT OyJaeBod  anareOphl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX ee
aToOMOB t, /Il KOTOPbIX a + t = a. JlokaxkeM, utoa =x +y + ... + 2.

O003HauUUM 3JIeMeHT « + Yy + ... + 2 uepe3 h.

[To Teopeme 3 10CTATOUHO J10KA3aTh, UTO @ = h.



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3/leMeHTaX KOHEeYHOM Oy/aeBoi aare6pbl). Hycmb 6y/leea anreeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCeXx AMOMOB8,
CPABHUMBLX C q.

Hoka3areabctBo. Ilyctb a — saemeHT OyJaeBod  anareOphl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX ee
aToOMOB t, /Il KOTOPbIX a + t = a. JlokaxkeM, utoa =x +y + ... + 2.

O003HauUUM 3JIeMeHT « + Yy + ... + 2 uepe3 h.

[To Teopeme 3 10CTATOYHO J10KA3aTh, 4TO @ = h.

CorsniacHo Teopeme | 111 3T0r0 caenyer yoenutbes, utoa +h =1 u
axh=0.



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3/leMeHTaX KOHEeYHOM Oy/aeBoi aare6pbl). Hycmb 6y/leea anreeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCeXx AMOMOB8,
CPABHUMBLX C q.

Hoka3areabctBo. Ilyctb a — saemeHT OyJaeBod  anareOphl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX ee
aToOMOB t, /Il KOTOPbIX a + t = a. JlokaxkeM, utoa =x +y + ... + 2.

O003HauUUM 3JIeMeHT « + Yy + ... + 2 uepe3 h.

CoryiacHo cBoicTBY CB3 ¥ KpUTEpPHIO 0OPATHOrO 3j1eMeHTa, HMeeM

h=u+...+v,r1e{u,...,v} — MHOXKECTBO BCEX aTOMOB, OTJIHUHBIX
ot {z,y,...,z}.



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3/leMeHTaX KOHEeYHOM Oy/aeBoi aare6pbl). Hycmb 6y/leea anreeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCeXx AMOMOB8,
CPABHUMBLX C q.

Hoka3areabctBo. Ilyctb a — saemeHT OyJaeBod  anareOphl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX ee
aToOMOB t, /Il KOTOPbIX a + t = a. JlokaxkeM, utoa =x +y + ... + 2.

O003HauUUM 3JIeMeHT « + Yy + ... + 2 uepe3 h.

CoryiacHo cBoicTBY CB3 ¥ KpUTEpPHIO 0OPATHOrO 3j1eMeHTa, HMeeM

h=u+...4+v, e {u,...,v} — MHOXKECTBO BCEX aTOMOB, OTJIMUHBIX
ot {z,y,...,z}. OueBupHO, uToa + h=a+x+y+ ...+ 2z =



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 saementax koneunoii 6yaesoii anreépe). [/ycmo Oyresa areeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHOMECMBO BCex AMOMOS,
CPABHUMDBLX C Q.

HJokasareabctBo. Ilycth a — ssement OyjieBod  ajreOpbl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX €€
aTOMOB t, /ISl KOTOPbIX @ + t = a. JlokaxkeM, utoa = +y + ... + 2.

O6o03HaunuM 3JieMeHT & + 4y + ... + z uepes h.

CoryiacHo cBoicTBY CB3 ¥ KpUTEPHIO 0OPAaTHOrO 3j1eMeHTa, UMeeM

h=u+...4+v, e {u,...,v} — MHOXECTBO BCEX aTOMOB, OTJUUHBIX
or{xz.y.....z}. OueBugHo,ytoa+h=a+z+y+ ...+ 2 =
{z,y,..., 2} JIHO, a+x+y

a



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3/leMeHTaX KOHEeYHOM Oy/aeBoi aare6pbl). Hycmb 6y/leea anreeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCeXx AMOMOB8,
CPABHUMBLX C q.

Hoka3areabctBo. Ilyctb a — saemeHT OyJaeBod  anareOphl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX ee
aToOMOB t, /Il KOTOPbIX a + t = a. JlokaxkeM, utoa =x +y + ... + 2.

O003HauUUM 3JIeMeHT « + Yy + ... + 2 uepe3 h.

CoryiacHo cBoicTBY CB3 ¥ KpUTEpPHIO 0OPATHOrO 3j1eMeHTa, HMeeM

h=u+...4+v, e {u,...,v} — MHOXKECTBO BCEX aTOMOB, OTJIMUHBIX
ot {z,y,...,z}. OueBupHO,uToa + h=a+y+...+ 2z =



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3JleMeHTaX KOHeUYHo! OyJjeBoii anreopbi). ﬂycmb 6]/./l88a aneeo-
pa (B, {1,0,+,>|<,_}> umeem KoHeuMolll Hocumeav B. Toeda aro-
OO0l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCEX AMOMOS,
CPaAsHUMBLX C a.

Hoka3zareabctBo. Ilyctb a — 31emeHT OyJeBOH  aJjre6phl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX ee
aTOMOB t, JIJIs1 KOTOPbIX @ + t = a. JlokaxkeM, uToa = +y + ... + 2.

O0603HaUUM 3JIeMeHT « + Yy + ... + 2 uepe3 h.

CoryiacHo cBocTBY CB3 ¥ KPUTEPHIO 0OPAaTHOrO 3J1€MeHTa, UMeeM
h=u+...+wv, rae {u,...,v} — MHOXKECTBO BCeX aTOMOB, OTJIHYHBIX
ot {z,y,...,z}. OueBuaHo, utoa +h=a+y+... + 2 =

—~—

a



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3/leMeHTaX KOHEeYHOM Oy/aeBoi aare6pbl). Hycmb 6y/leea anreeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCeXx AMOMOB8,
CPABHUMBLX C q.

Hoka3areabctBo. Ilyctb a — saemeHT OyJaeBod  anareOphl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX ee
aToOMOB t, /Il KOTOPbIX a + t = a. JlokaxkeM, utoa =x +y + ... + 2.

O003HauUUM 3JIeMeHT « + Yy + ... + 2 uepe3 h.

CoryiacHo cBoicTBY CB3 ¥ KpUTEpPHIO 0OPATHOrO 3j1eMeHTa, HMeeM

h=u+...4+v, e {u,...,v} — MHOXKECTBO BCEX aTOMOB, OTJIMUHBIX
ot {z,y,...,z}. OueBupHO, uToa + h= ... =a+ z =



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 saementax koneunoii 6yaesoii anreépe). [/ycmo Oyresa areeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHOMECMBO BCex AMOMOS,
CPABHUMDBLX C Q.

HJokasareabctBo. Ilycth a — ssement OyjieBod  ajreOpbl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX €€
aTOMOB t, /ISl KOTOPbIX @ + t = a. JlokaxkeM, utoa = +y + ... + 2.

O6o03HaunuM 3JieMeHT & + 4y + ... + z uepes h.

CoryiacHo cBoicTBY CB3 ¥ KpUTEPHIO 0OPAaTHOrO 3j1eMeHTa, UMeeM

h=u+...+v, e {u,...,v} — MHOXKECTBO BCEX aTOMOB, OTJIMUHBIX

ot {z,y,...,z}. OueBugHO,uToa + h=... =g+ z =

a



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3/leMeHTaX KOHEeYHOM Oy/aeBoi aare6pbl). Hycmb 6y/leea anreeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCeXx AMOMOB8,
CPABHUMBLX C q.

Hoka3areabctBo. Ilyctb a — saemeHT OyJaeBod  anareOphl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX ee
aToOMOB t, /Il KOTOPbIX a + t = a. JlokaxkeM, utoa =x +y + ... + 2.

O003HauUUM 3JIeMeHT « + Yy + ... + 2 uepe3 h.

CoryiacHo cBoicTBY CB3 ¥ KpUTEpPHIO 0OPATHOrO 3j1eMeHTa, HMeeM

h=u+...4+v, e {u,...,v} — MHOXKECTBO BCEX aTOMOB, OTJIMUHBIX
ot {z,y,...,z}. OueBuaHO, uTo @ + h = a.



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3/leMeHTaX KOHEeYHOM Oy/aeBoi aare6pbl). Hycmb 6y/leea anreeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCeXx AMOMOB8,
CPABHUMBLX C q.

Hoka3areabctBo. Ilyctb a — saemeHT OyJaeBod  anareOphl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX ee
aToOMOB t, /Il KOTOPbIX a + t = a. JlokaxkeM, utoa =x +y + ... + 2.

O003HauUUM 3JIeMeHT « + Yy + ... + 2 uepe3 h.

CoryiacHo cBoicTBY CB3 ¥ KpUTEpPHIO 0OPATHOrO 3j1eMeHTa, HMeeM

h=u+...+v,r1e{u,...,v} — MHOXKECTBO BCEX aTOMOB, OTJIHUHBIX
ot {z,y,...,z}. OueBuaHoO, uto @ + h = a. [TosTomy a+ h =1.



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3/leMeHTaX KOHEeYHOM Oy/aeBoi aare6pbl). Hycmb 6y/leea anreeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCeXx AMOMOB8,
CPABHUMBLX C q.

Hoka3areabctBo. Ilyctb a — saemeHT OyJaeBod  anareOphl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX ee
aToOMOB t, /Il KOTOPbIX a + t = a. JlokaxkeM, utoa =x +y + ... + 2.

O603HaYMM 3/1€MEHT T + ¥ + ... + z uepe3 h. Umeem a + h = 1.

Inst mo6oro atoma t inbo a x t = t, b0 a *x t = 0, IpUUYeM BCe aTOMbI
t Co CBOUCTBOM a * t = t cofepaKatcst cpeam {x,y, ...,z }.



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3/leMeHTaX KOHEeYHOM Oy/aeBoi aare6pbl). Hycmb 6y/leea anreeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCeXx AMOMOB8,
CPABHUMBLX C q.

Hoka3areabctBo. Ilyctb a — saemeHT OyJaeBod  anareOphl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX ee
aToOMOB t, /Il KOTOPbIX a + t = a. JlokaxkeM, utoa =x +y + ... + 2.

O603HaYMM 3/1€MEHT T + ¥ + ... + z uepe3 h. Umeem a + h = 1.

Inst mo6oro atoma t inbo a x t = t, b0 a *x t = 0, IpUUYeM BCe aTOMbI
t CO CBOUCTBOM a * t = t comepaKaTcsi cpeu {x, vy, ..., z}. [loatomy



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3/leMeHTaX KOHEeYHOM Oy/aeBoi aare6pbl). Hycmb 6y/leea anreeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCeXx AMOMOB8,
CPABHUMBLX C q.

Hoka3areabctBo. Ilyctb a — saemeHT OyJaeBod  anareOphl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX ee
aToOMOB t, /Il KOTOPbIX a + t = a. JlokaxkeM, utoa =x +y + ... + 2.

O603HaYMM 3/1€MEHT T + ¥ + ... + z uepe3 h. Umeem a + h = 1.

Inst moboro atoma t nbo a * t = t, 6o a * t = 0, npuueM Bce aTo-
Mbl t CO CBOHCTBOM a * t = t cojiepakaTcs cpeiu {x, vy, ..., z}. [TosTomy
axu=...=axv=0.



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3JleMeHTaX KOHeUYHo! OyJeBoii airedpni). Hycmb 6y/zesa; anreeo-
pa <B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda awo-
Ooll H@Hy/lQBOLZ INeMEHM a Modxcem Oblmb npedcm(w/leﬂ 6 BU-
de x+y—+...+2z ede {x, y, ..., z} MHOINCECMBO BCcex amomos,
CpasHUMbBLX C Q.

HJokasareabctBo. Ilycth a — ssement OyjieBod  ajreOpbl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX €€
aTOMOB t, /ISl KOTOPbIX @ 4+t = a. JlokaxkeM, utoa = +y + ... + 2.

O603HAUNM 3J1eMeHT T + 4 + ... + z uepe3 h. Umeem a + h = 1.

Hnst moboro atoma t nbo a * t = t, mubo a * t = 0, npuueM Bce aTo-
Mbl t CO CBOHCTBOM « * t = t comepxkatcst cpeiu {x, vy, . .., z}. [Tlostomy
axu=...=ax*xv=0.CJaeroBareJbHO,

axh=ax(u+...+v)=a*xu+...+axv=0+...+40=0.



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3/leMeHTaX KOHEeYHOM Oy/aeBoi aare6pbl). Hycmb 6y/leea anreeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCeXx AMOMOB8,
CPABHUMBLX C q.

Hoka3areabctBo. Ilyctb a — saemeHT OyJaeBod  anareOphl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX ee
aTOMOB ¢, JUISI KOTOPbIX a + t = a. Jlokaxkem,utoa =z +y + ... + 2.

O603HauMM 3/1€MeHT T +y + ...+ z uepes h. Mmeem a+h =1,
axh=0.

3HAUUT, 10 KPUTEPHUIO 06paTHOrO aJeMeHTa, h = a, U,



IV.4. Teopema 00 ajieMeHTaX KOHEeYHOM OyJieBOM ajareo-
pbl

Teopema 16 (06 3/leMeHTaX KOHEeYHOM Oy/aeBoi aare6pbl). Hycmb 6y/leea anreeb-
pa (B, {1,0,+,*,_}> umeem KoHeuHolil Hocumeav B. Toeda aro-
00l HeHYyseBOll 3remeHnm a moocem Oblmb npedcmasieH 8 Bl-
de x+y+...+2z ede {x,y, ..., z} MHONMECMBO BCeXx AMOMOB8,
CPABHUMBLX C q.

Hoka3areabctBo. Ilyctb a — saemeHT OyJaeBod  anareOphl
(B,{1,0,+,%,~ }),u X ={z,y,...,2} — MHO)KECTBO BCEX TAKHX ee
aToOMOB t, /Il KOTOPbIX a + t = a. JlokaxkeM, utoa =x +y + ... + 2.

O603HauMM 3/1€MeHT T +y + ...+ z uepes h. Mmeem a+h =1,
axh=0.

3HAUUT, 10 KPUTEPHUIO 06paTHOrO aJeMeHTa, h = a, U,
no reopeme 3 h = a, 4To U TpeOOBAJIOCH J0KA3aTh.



IV.5. Teopema o kaaccupuKauMu KOHeUHbIX OyJaeBbIX
aareop

Teopema 17 (o Kjaaccugukaluum KOHeuHbIX OyJeBbix aiareop). Bcakas kKoneunas
6y_/l€8a a/zeeépa usomopdma CZ/Z8€6[?€ NOOMHOMECMB MHOMECmBa
eeamomos.

Jloka3aTeJibCTBO.



IV.5. Teopema o kaaccupuKauMu KOHeUHbIX OyJaeBbIX
aareop

Teopema 17 (o Kjaaccugukaluum KOHeuHbIX OyJeBbix aiareop). Bcakas kKoneunas
6y_/l€8a a/zeeépa usomopdma Cl/l8€6p€ NOOMHOMECMB MHOMECmBa
eeamomos.

Hoka3zateabctBo. [losoxkum f(1) paBHbIM MHOXKECTBY BCEX aTO-
MOB MCXOAHOH OysieBo# anre6po, f(0) =0, f(+)=U, f[f(x)=n,
f(T) =" (B mocJseaHem cayuae noj,~ MOHUMAETCS A0TMOJHEHNE ).



IV.5. Teopema o kaaccupuKauMu KOHeUHbIX OyJaeBbIX
aareop

Teopema 17 (o Kjaaccugukaluum KOHeuHbIX OyJeBbix aiareop). Bcakas kKoneunas
6y/l(33a a/zeeépa usomopdma Cl/l8€5p€ NOOMHOMECMB MHOMECmBa
eeamomos.

Hoka3zateabctBo. [losoxkum f(1) paBHbIM MHOXKECTBY BCEX aTO-
MOB MCXOAHOH OysieBo# anre6po, f(0) =0, f(+)=U, f[f(x)=n,
f(T) =" (B mocJseaHem cayuae noj,~ MOHUMAETCS A0TMOJHEHNE ).

CorsiacHo TeopemMe 00 3jJeMeHTaX KOHeYHOW OyJaeBoi anaredpbl,
BCAKHUU 9JIEMEHT 3TOW areOpbl ABJSETCA CYMMOU HEKOTOPBIX €€ AaTOMOB.



IV.5. Teopema o kaaccupuKauMu KOHeUHbIX OyJaeBbIX
aareop

Teopema 17 (o Kjaaccugukaluum KOHeuHbIX OyJeBbix aiareop). Bcakas kKoneunas
6y/l(33a a/zeeépa usomopdma Cl/l8€5p€ NOOMHOMECMB MHOMECmBa
eeamomos.

Hoka3zateabctBo. [losoxkum f(1) paBHbIM MHOXKECTBY BCEX aTO-
MOB MCXOAHOH OysieBo# anre6po, f(0) =0, f(+)=U, f[f(x)=n,
f(T) =" (B mocJseaHem cayuae noj,~ MOHUMAETCS A0TMOJHEHNE ).

CorsiacHo TeopemMe 00 3jJeMeHTaX KOHeYHOW OyJaeBoi anaredpbl,
BCAKHUU 9JIEMEHT 3TOW areOpbl ABJSETCA CYMMOU HEKOTOPBIX €€ AaTOMOB.
Il aTOMOB a, b, . . ., ¢ IOJIOXKUM

fla+b+...4+¢)={a,b,...,c}, f(0)=0. (1)



IV.5. Teopema o kaaccupuKauMu KOHeUHbIX OyJaeBbIX
aareop

Teopema 17 (o Kjaaccugukaluum KOHeuHbIX OyJeBbix aiareop). Bcakas kKoneunas
6y/l(33a a/zeeépa usomopdma Cl/l8€6p€ NOOMHOMECMB MHOMECmBa
eeamomos.

Hoka3zateabctBo. [losoxkum f(1) paBHbIM MHOXKECTBY BCEX aTO-
MOB MCXOAHOH OysieBo# anre6po, f(0) =0, f(+)=U, f[f(x)=n,
f(T) =" (B mocJseaHem cayuae noj,~ MOHUMAETCS A0TMOJHEHNE ).

CorsiacHo TeopemMe 00 3jJeMeHTaX KOHeYHOW OyJaeBoi anaredpbl,
BCAKHUU 9JIEMEHT 3TOW areOpbl ABJSETCA CYMMOU HEKOTOPBIX €€ AaTOMOB.
Il aTOMOB a, b, . . ., ¢ IOJIOXKUM

fla+b+...4+¢)={a,b,...,c}, f(0)=0. (1)

HerpynaHo npoBeputh, uto f — Tpebyemblii H3oMopduam. Teopema no0-
KasaHa.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

JloKa3aTeJbCTBO.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (0 KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Jloka3zateabcTBo. CorsiacHo Teopeme 0 KJjaccu(UKaUMU KOHeu-
HbIX OyJeBbIX ajJredp 10CTAaTOYHO JI0KA3aTh, UTO MHOXKECTBO BCEX MO/ -
MHOXKECTB 71-3JIEMEHTHOI0 MHOKECTBA COCTOUT M3 2" 3JIEeMEHTOB.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (0 KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Jloka3zateabcTBo. CorsiacHo Teopeme 0 KJjaccu(UKaUMU KOHeu-
HbIX OyJeBbIX ajJredp 10CTAaTOYHO JI0KA3aTh, UTO MHOXKECTBO BCEX MO/ -
MHOKECTB 71-3JIEMEHTHOI'0O MHOXKECTBA COCTOUT U3 2" 3JIeMEHTOB.

O603HaUUM MHOXKECTBO MOAMHOXKeCTB MHOKecTBa A uepe3d Py, a Ko-
JINUECTBO 3JIEMEHTOB B MHOXKeCTBe P4 JJIsl n-3JIeMeHTHOT0 MHOXKecTBa A
— uepes k(n). Hano nokasats, uto k(n) = 2",



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Joka3zareabcTBo. baza undyxkyuu. KakoBo MUHUMAaJIbHOE BO3MOXK-
HOe KOJIMUECTBO 3JIeMEHTOB B MHOxKecTBe? HacTo oTBeuarot, uto 1, HO
5T0 HeBepHO. CylleCTBYeT ellle MyCToe MHOXKECTBO, MO3TOMY 1 = 0. ¥
MyCTOr0 MHOKECTBA €CTb TOJBKO OJIHO MOJAMHOXKECTBO — CaMO 3TO MHO-
»KECTBO, TO €CTh Y MHOXKeCTBa () MHOXKECTBO MOJMHOXKECTB HMEET BHJL
{0}. Takum o6pasom, k(0) = 1 = 2'. Basa uHayKLMK 10Ka3aHa.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [llae undykyuu. Ilycth B MHOXKecTBe A copep-
YKHUTCS POBHO 1 > () 3JIeMEHTOB, W JJI JI0OOro TaKOro HoMepa m, 4To
0 < m < n, UMeeT MecTOo paBeHCTBO k(m) = 2". Ham Hano nokasaThb,
uto k(n) = 2".



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [llae undykyuu. Ilycth B MHOXKecTBe A copep-
YKHUTCS POBHO 1 > () 3JIeMEHTOB, W JJI JI0OOro TaKOro HoMepa m, 4To
0 < m < n, UMeeT MecTOo paBeHCTBO k(m) = 2". Ham Hano nokasaThb,
uto k(n) = 2".

Kak Mbl y2ke oTMeuaJsii, rjiaBHast 3ajiaua rnpu nNpuMeHeHUH MeTola Ma-
TeMaTUUECKOH UHIYKIIMH COCTOUT B TOM, UTO HAJI0 CBECTH paccMaTpUBa-
eMY10 CUTYalUIO K CJIyualo «MeHbILIEro n».



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [llae undykyuu. Ilycth B MHOXKecTBe A copep-
YKHUTCS POBHO 1 > () 3JIeMEHTOB, W JJI JI0OOro TaKOro HoMepa m, 4To
0 < m < n, UMeeT MecTOo paBeHCTBO k(m) = 2". Ham Hano nokasaThb,
uto k(n) = 2".

Hano «yMeHbIINTb KOJTMUECTBO 3JIeMEHTOB B MHOXKecTBe A». [l 3T0-
ro



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [llae undykyuu. Ilycth B MHOXKecTBe A copep-
YKHUTCS POBHO 1 > () 3JIeMEHTOB, W JJI JI0OOro TaKOro HoMepa m, 4To
0 < m < n, UMeeT MecTOo paBeHCTBO k(m) = 2". Ham Hano nokasaThb,
uto k(n) = 2".

Hano «yMeHbIINTb KOJTMUECTBO 3JIeMEHTOB B MHOXKecTBe A». [l 3T0-
ro yJaaJuM U3 A HEKOTOPbIH MPOU3BOJIbHBINA 3JIEMEHT @, MOJYUUM MHOXKE-
CTBO B.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [llae undykyuu. Ilycth B MHOXKecTBe A copep-
XKUTCS1 POBHO n > () 3JIEMEHTOB, W JJIs1 JIIOOOTO TaKOTo HOMeEpa 1, UTO
0 < m < n, UMeeT MecTOo paBeHCTBO k(m) = 2". Ham Hano nokasaThb,
uto k(n) = 2".

Ynanum u3 A HEKOTOPbIH MPOU3BOJLHBIN 3JEMEHT @, MOJYUYUM MHO-
»)ecTBo B. Tak Kak B MHO»KeCTBe B COJIEPKUTCS POBHO 1 — 1 3JIEMEHT,
TO, M0 MPEANOJN0KEHUIO HHAYKIUH, B MHOXKECTBE Pp CONEePKUTCS POBHO
k(n —1) = 2""! 3/1eMeHTOB — MOAMHOXKECTB MHOXKECTBA 3.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Joka3areabcTBO. Ynanium U3 A HEKOTOPbIH MPOHU3BOJILHBIH 3Je-
MEHT @, MOJyudM MHOXKecTBO B. Tak Kak B MHOXKeCTBe B COJepKUT-
Csl POBHO n — 1 3JIeMeHT, TO, MO NPEANOJOKEHHIO HWHAYKUHH, B MHO-
xKecTBe Py copepKutes poBHo k(n — 1) = 2! siemeHTOB — NOAMHO-
»KecTB MHOKecTBa B. OCTasoch BbISICHUTb, CKOJIBKO IMOJMHOKECTB MHO-
»kecTBa A He nonaJio B Pg. Mbl 10KaxKeM, UTO HX CTOJIbKO »Ke, CKOJIbKO
3JIEMEHTOB B Pg.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (0 KOJIMuecTBe 3JeMeHTOB B KOHeUHoii Oy/eBoi anredpe). Ecau B —
6y./l88a aﬂeeépa C KOHeuHoim Hocumeasem B, mo munomcecmso B
cocrmoum u3 2" asemenmos, ede n — HamypaivbHoe 4ucao, pasHoe
KoJauuwecmsy amomos 5y/L880L'Z Cl./l885pbl B.

Jloka3aTeabCcTBO. ¥YiaquM W3 A HEKOTOPbIH MPOU3BOJIbHbBIH 3Jie-
MEHT a, MOJIyUUM MHOXKeCTBO B. Tak Kak B MHOXKeCTBe B COJIepPKHUT-
Csl POBHO n — 1 3JIeMEHT, TO, MO MPEAINOJOKEHUIO WHAYKIMH, B MHO-
xecTBe Pp comep:kutest poBHO k(n — 1) = 2! sjeMeHTOB — NMOAMHO-
»KecTB MHOKecTBa B. OcTanoch BhISICHUTb, CKOJbKO MOJIMHOXKECTB MHO-
ectBa A He nonajo B Pg. Ecan Mbl 1oKaxKeM, UTO UX CTOJIBKO K€,
CKOJIbKO 3J1eMeHTOB B Pg, TO

kn)=kn—1)+kn—1)=2"""142 1 =252 1 =2"



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

JloKa3aTteJbcTBO. Kak 1oKka3aTh, YTo MOJAMHOXKECTB MHOXKecTBa A, He
ronaslINX B Pp, CTOJMBKO 2Ke, CKOJILKO 3JeMeHTOB B Pg? MoxKHO, Ha-
npumep,



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

JloKa3aTteJbcTBO. Kak 1oKka3aTh, YTo MOJAMHOXKECTB MHOXKecTBa A, He
nomnasBLIKX B Pp, CTOJBKO K€, CKOJILKO 3J1eMeHTOB B Pi? M0XKHO, Harnpu-
Mep, YCTAaHOBUTb B3aUMHO OJIHO3HAYHOE oToOpaxkeHue f MHoxKecTBa Pp
Ha MHOXKECTBO BCeX TeX IMOJMHOKECTB MHOXKeCTBa A, KOTOpble He sIBJIsI-
I0TCSI 9JIeMeHTaMu MHOXKecTBa Pg.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [lonoxkum, nanpumep, f(C) = C U {a} nas kax-
J0ro noaAMHoKecTBa C' MHOXKecTBa B.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [lonoxkum, nanpumep, f(C) = C U {a} nas kax-
J0T0 MoAMHOXKecTBa C' MHOXKecCTBa B.

Bo-nepsbix, npu 3tom f(C') — s1eMeHT U3 Py, He SIBJASIONIMICS 3J1e-
MEHTOM MHOKecTBa Pg,



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [lonoxkum, nanpumep, f(C) = C U {a} nas kax-
J0T0 MoAMHOXKecTBa C' MHOXKecCTBa B.

Bo-nepBbix, npu stom f(C') — snemMeHT U3 P4, He SBJSIO-
ILMACA  3JIeMEHTOM MHO»KecTBa Pp, BO-BTOPbIX, OYEBUJHO, UTO

O0®(f)UOM3(f) = D(f)UE(f) = P(A).



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [lonoxkum, nanpumep, f(C) = C U {a} nas kax-
J0ro noaAMHoKecTBa C' MHOXKecTBa B.
OcTaJioch MPOBEPUTH, UTO OTOOPaXKeHUe f ABJSETCS B3AUMHO OOHO-

SBHAYHOBIM, T.C.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [lonoxkum, nanpumep, f(C) = C U {a} nas kax-
J0ro noaAMHoKecTBa C' MHOXKecTBa B.
OcTaJioch MPOBEPUTH, UTO OTOOPaXKeHUe f ABJSETCS B3AUMHO OOHO-

SHAYHOBIM, T.C.
C=D < f(C)=f(D).



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [lonoxkum, nanpumep, f(C) = C U {a} nas kax-
J0T0 MoAMHOXKecTBa C' MHOXKecCTBa B.
Tor dakr, uto

C=D = f(C)=f(D)

cJieJlyeT U3 OJJHO3HAYHOCTH orepauuu U.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [lonoxkum, nanpumep, f(C) = C U {a} nas kax-
J0ro noaAMHoKecTBa C' MHOXKecTBa B.
Tenepb nokaxeMm 83aumHy 0O OTHO3HAYHOCTb.

C=D & f(C)=[f(D).

B naHHoM cJiydyae Mbl (DAKTMUECKH MPOBEIEM TOJBKO <IeHepalHuio»,
«oopMmJjieHHE» MPOBEAUTE CAMOCTOSITENBHO.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

TeopeMa 18 (0 KOJIMUeCTBE 3JeMEHTOB B KOHeUHOil Oy/eBoi anredpe). Ecau B —
6y/l€8a a/zeeépa C KOHeuHnbim Hocumesem B, mo munomecmso B
cocrmoum u3 2" anremenmos, eden — HamypaibHoe 4ucao, pasHoe
KoAuuecmsy amomos dyresotl areedbpol .

Hoka3zareabctBo. [lonoxum, nanpumep, f(C) = C U {a} nas kax-
joro noaMHoxkectsa C' MHOXKeCTBa B.
Tenepb noKax«Kem 83aUMHY 10O OTHO3HAYHOCTb.

C=D & f(C)=[f(D).

Wrak, Hano nokasatb pagercmeso MHOKecTB C' v D. 3aMeTHM, UTO poJib
MHOKeCTB C' M DD COBEPUIEHHO OJIMHAKOBA: €CJIM Mbl TOMEHAEM 0003Ha-
yeHuss C'u D MecTaMu, HH OJTHO U3 YTBEPKJEHUH OT 3TOr0 He H3MEHHUTCS.
Kak roopsit «C' 1 D BXoaT Bo Bce POpMYJibl CHMMETPUUHO».



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [lonoxkum, nanpumep, f(C) = C U {a} nas kax-
J0ro noaAMHoKecTBa C' MHOXKecTBa B.
Tenepb nokaxeMm 83aumHy 0O OTHO3HAYHOCTb.

C=D & f(C)=[f(D).

Wrak, Hano nokasatb pasercmeo MHoxKecTB C'u D. Kak ropopar «C' u
D BxozdAT BO Bce GOpMyJibl CHMMETpUUHO». [T09TOMYy MOXKHO JI0Ka3aTh
TOJIbKO OJIHO BKJItoueHue, Hanpumep, C' C D.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [lonoxkum, nanpumep, f(C) = C U {a} nas kax-
J0ro noaAMHoKecTBa C' MHOXKecTBa B.
Tenepb nokaxeMm 83aumHy 0O OTHO3HAYHOCTb.

C=D & f(C)=f(D).
[Iyctb xz € C.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [lonoxkum, nanpumep, f(C) = C U {a} nas kax-
J0ro noaAMHoKecTBa C' MHOXKecTBa B.
Tenepb nokaxeMm 83aumHy 0O OTHO3HAYHOCTb.

C=D & f(C)=[f(D).
[Tycts 2 € C. Tak kak f(C) = f(D), 70 CU{a} = D U{a}.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [lonoxkum, nanpumep, f(C) = C U {a} nas kax-
J0ro noaAMHoKecTBa C' MHOXKecTBa B.
Tenepb nokaxeMm 83aumHy 0O OTHO3HAYHOCTb.

C=D & f(C)=[f(D).

[Tycts x € C. Tak kak f(C) = f(D), 7o CU{a} = DU {a}. [Tostomy
r € DUA{a}.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [lonoxkum, nanpumep, f(C) = C U {a} nas kax-
J0ro noaAMHoKecTBa C' MHOXKecTBa B.
Tenepb nokaxeMm 83aumHy 0O OTHO3HAYHOCTb.

C=D & f(C)=[f(D).

[Tycts x € C. Tak kak f(C) = f(D), 7o CU{a} = DU {a}. [Tostomy
r € DU {a}. 3Hauur, no onpejeseHuo 06'beIMHEHHs] MHOXKECTB, x € D
i z € {a}.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [lonoxkum, nanpumep, f(C) = C U {a} nas kax-
J0ro noaAMHoKecTBa C' MHOXKecTBa B.
Tenepb nokaxeMm 83aumHy 0O OTHO3HAYHOCTb.

C=D & f(C)=[f(D).

[Tycts x € C. Tak kak f(C) = f(D), 7o CU{a} = DU {a}. [Tostomy
xr € D U{a}. 3nauur, no onpejeneHuo o6beIMHEHUs] MHOXKECTB, x € D
wmm x € {a}. Tak kak © € B, T0, 1o BLIOOPY B, = # a.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [lonoxkum, nanpumep, f(C) = C U {a} nas kax-
J0ro noaAMHoKecTBa C' MHOXKecTBa B.
Tenepb nokaxeMm 83aumHy 0O OTHO3HAYHOCTb.

C=D & f(C)=[f(D).

[Tycts 2 € C'. Jlokasano, uto = ¢ {a}, Takum ob6pasom, z € D.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Hoka3zareabctBo. [lonoxkum, nanpumep, f(C) = C U {a} nas kax-
J0ro noaAMHoKecTBa C' MHOXKecTBa B.
Tenepb nokaxeMm 83aumHy 0O OTHO3HAYHOCTb.

C=D & f(C)=[f(D).

Hrak, nokasano, uto C' C D, nostomy («u3 cooOpaKeHUi CUMMETPUH» )
C=0D.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Joka3areabcTBo. TakuM oOpa3om, J0KasaHo, uTO f — B3aHMHO
OJIHO3HAuUHOe oToOpa)kenue, npuueMm, oueBuaHo, OJ3(f) N (f) =0, u

OH3(f) U (f) = A.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (o KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Joka3areabcTBo. TakuM oOpa3om, J0KasaHo, uTO f — B3aHMHO
OJIHO3HAuUHOe oToOpa)kenue, npuueMm, oueBuaHo, OJ3(f) N (f) =0, u
OI3(f) U (f) = A. CnenoBaTesibHO, MOJMHOXKECTB MHOXKecTBa A, He
SIBJISTIOLLMXCST 3JIeMEHTaMH MHO»KeCTBa Pp POBHO CTOJIBKO K€, CKOJIbKO
3JIEMEHTOB B MHOXKeCTBEe Pp, T0 ecTh 2"~ mryk.



IV.6. Teopema o0 KosinuecTBe 3J1eMEHTOB B KOHEUHOM OY-
JeBOH ajareope

Teopema 18 (0 KOJMUECTBE 31eMEHTOB B KOHeuHoii Gyaesoii anre6pe). Lcau B —
bysesa aarcebpa ¢ KOHeuHoIM Hocumeaem B, mo mnooecmso B
cocmoum u3 2" aremenmos, 2c0e n — HAmypaibHoe 4uci0, PagHoe
Koauuecmsy amomos byresoil areebpol B.

Joka3areabcTBo. TakuM oOpa3om, J0KasaHo, uTO f — B3aHMHO
OJIHO3HAuUHOe oToOpa)kenue, npuueMm, oueBuaHo, OJ3(f) N (f) =0, u
OI3(f)U(f) = A. CnenoBaTesibHO, MOJAMHOXECTB MHOXKeCTBa A, He
SIBJISTIOLLMXCST 3JIeMEHTaMH MHO»KeCTBa Pp POBHO CTOJIBKO K€, CKOJIbKO
3JIEMEHTOB B MHOXKeCTBEe Pp, T0 ecTh 2"~ mryk.

CorJlacHO TPHHIIMIY MaTeMaTHYecKOH WHIYKLMH, J0Ka3biBaeMoe
YTBEP:KJIeHHE CTIIPaBEIJIMBO JIJIs JIIOOOI0 KOHEUHOI'O MHOYKECTBA.

Paccmorperbh npumep?



V. CBs13b OyJieBbIX aJre0p ¢ pemieTkamu

Onpenenenue 4. Peaayuonnas cucmema (cucmema omHoule-
nuti) A= (A, {<}), ede < — omHoweHue wacmuuHoz20 no-
padka, Hazvieaemcs pemeTKou, ecau 045 aobolx x, y u3 A

Jue A JveAd VpeA Vge A |«

fvgzcgu,

v <y <u,

p <,
= p<wv, (2
{péy (2)

<
{x_q, = u <q.
L Ly =q

[Ipu smom sremenm u = sup{x,y} Haszoiaemcs TOUHOU BePXHEMH
rpaHbto mHoxmcecmsa {x,y}, v =inf{zr,y} Hazeisaemcs TouHOW

HUXKHEW rpaHblo mHoxecmsa {x,y}.



V. CBs13b OyJieBbIX aJre0p ¢ pemieTkamu

Teopema 19 (o cBsI3M Mexay peleTkamu U OyJeBbIMU ajdredopamu).
Cnpasedausol caredyrowjue ymseproeHus:

1. ecau (B, {1,0,+, *,_}> — Oyaesa anezebpa, u < — uHIYyu-
pPOBAHHOE OMHOULEHUE 4ACMULH020 NOPAJKA, MO Penilyl-
onHas cucmema (B, {<}) asisemca pewemrot;

2. A= (A, {<}) — pewemxka, 8 komopoii 011 1106020 NOOMHO-
acecmsa M C A cywecmsyrom sup M u intf M, u onepayuu ssge-
derol hopmyaranu:

z +y = sup{z, y},
rxy = inf{x,y}, ede z=supt
T =z,

t L x,
{azﬁt o (3)

mo (A,{1,0,+,*, 7 }) asasemcs 6yresoti arzedpoil.



VI. Otinuus 6ysaeBou OT IMHEHHOM aJareopbl

IDTH pe3yJibTaTbl JEMOHCTPUPYIOT PoJib aTOMOB OyJieBOH aJireGphbl.
[IpocnexxkuBaeTcss aHasjorusi ¢ TeOpPUEH JIMHEHHBIX MPOCTPAHCTB, MPHU
TOM OUYEBHUHBI CJENYIOLIUE OTIUYUS:



VI. Otanuuus 6ysieBor OT JUHEHHOU ajareopbl

IDTH pe3yJibTaTbl JEMOHCTPUPYIOT PoJib aTOMOB OyJieBOH aJireGphbl.
[IpocnexxkuBaeTcss aHasjorusi ¢ TeOpPUEH JIMHEHHBIX MPOCTPAHCTB, MPHU
TOM OUYEBHUHBI CJENYIOLIUE OTIUYUS:

1. B nuHelHbIX npocTpaHCcTBaX H30MOPGH3M OMNpesessieTcsi HEOHO-
3HAYHO, B 3aBUCUMOCTH OT BbiOOpa Oasuca. B OyJsieBbix anrebpax
MHO?KECTBO aTOMOB ONpPeJeJIIeTCs 0JJHO3HAUHO.



VI. Otanuuus 6ysieBor OT JUHEHHOU ajareopbl

IDTH pe3yJibTaTbl JEMOHCTPUPYIOT PoJib aTOMOB OyJieBOH aJireGphbl.
[IpocnexxkuBaeTcss aHasjorusi ¢ TeOpPUEH JIMHEHHBIX MPOCTPAHCTB, MPHU
TOM OUYEBHUHBI CJENYIOLIUE OTIUYUS:

1. B nuHelHbIX npocTpaHCcTBaX H30MOPGH3M OMNpesessieTcsi HEOHO-
3HAYHO, B 3aBUCUMOCTH OT BbiOOpa Oasuca. B OyJsieBbix anrebpax
MHO?KECTBO aTOMOB ONpPeJeJIIeTCs 0JJHO3HAUHO.

2. B Teopuu JIMHEHHBIX TPOCTPAHCTB «CTAHJAPTHOE» MPOCTPAHCTBO —
apudmernueckoe — 06J1a/1a€T MOLIHBIM BbIUUCJUTENbHbBIM arnapa-
TOM: allllapaToM MAaTPUUHOM aJreophl.



Cnacub6o

3a
BHUMAaHUue!

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

BepHyTbcCsl K CIUCKY Npe3eHTauun?
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