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I. Onpenenenue 6yneBoii aaredpbl

ByneBoit  anarebpoit  HaswpBaeTcsd — yHUBepcaJibHasd  ajrebpa
(B, {1,0,+,>|<,_}> ¢ HocurejeM B, B KOTOPOM BBLLJEJIEHLI JIBa 3Jle-
MeHTa 1 1 0, 1 Ha KOTOPOM OIIpeJie/ieHbl JIByMEeCTHbIE ollepalluu + 1 * U

OJIHOMECTHas omepalnud ~, IPUIeM BBIIOJIHSIIOTCS CeIYIONINE aKCHOMBI:
Al. a) z4+y=y+ux; 0) x*xy=1yx*u;



I. Onpenenenue 6yneBoii aaredpbl

ByneBoit  anarebpoit  HaswpBaeTcsd — yHUBepcaJibHasd  ajrebpa
(B, {1, 0, +, *, _}> ¢ HocurejeM B, B KOTOPOM BBLLJEJIEHLI JIBa 3Jle-
MeHTa 1 1 0, 1 Ha KOTOPOM OIIpeJie/ieHbl JIByMEeCTHbIE ollepalluu + 1 * U
OJIHOMECTHAas ollepalusi ~, IPUYEM BBIIOJIHSIIOTCS CJIeIYIONINe aKCUOMBI:
Al. a) z4+y=y+ux; 0) x*xy=1yx*u;
A2, a) (z4+y)+z=ax+(y+2); 6) (xxy)*xz=ux*(yx*z2);



I. Onpenenenue 6yneBoii aaredpbl

ByneBoit  anarebpoit  HaswpBaeTcsd — yHUBepcaJibHasd  ajrebpa
(B, {1, 0, +, *, _}> ¢ HocurejeM B, B KOTOPOM BBLLJEJIEHLI JIBa 3Jle-
MeHTa 1 1 0, 1 Ha KOTOPOM OIIpeJie/ieHbl JIByMEeCTHbIE ollepalluu + 1 * U
OJHOMECTHASI OIIEPAIIAs —, IIPUUEM BBIITOJIHAIOTCS CIEAYIONIE AKCHOMDL:
Al. a) z4+y=y+ux; 0) x*xy=1yx*u;
A2, a) (z4+y)+z=ax+(y+2); 6) (xxy)*xz=ux*(yx*z2);
A3. a) (x4y)xz=x*xz+yxz2;, 0) (zxy)+z=(r+2)*(y+2);



I. Onpenenenue 6yneBoii aaredpbl

ByneBoit  anarebpoit  HaswpBaeTcsd — yHUBepcaJibHasd  ajrebpa
(B, {1, 0, +, *, _}> ¢ HocurejeM B, B KOTOPOM BBLLJEJIEHLI JIBa 3Jle-
MeHTa 1 1 0, 1 Ha KOTOPOM OIIpeJie/ieHbl JIByMEeCTHbIE ollepalluu + 1 * U
OJHOMECTHASI OIIEPAIIAs —, IIPUUEM BBIITOJIHAIOTCS CIEAYIONIE AKCHOMDL:
Al. a) z4+y=y+ux; 0) x*xy=1yx*u;
A2, a) (z4+y)+z=ax+(y+2); 6) (xxy)*xz=ux*(yx*z2);
A3. a) (x4y)xz=x*xz+yxz2;, 0) (zxy)+z=(r+2)*(y+2);
Ad. a) x4a=u; 0) x*xx=u;



I. Onpenenenue 6yneBoii aaredpbl

ByneBoit  anarebpoit  HaswpBaeTcsd — yHUBepcaJibHasd  ajrebpa
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Ad. a) x4a=u; 0) x*xx=u;
A5 (CcBOMCTBO COBMECTUMOCTH). X + § = & TOTJIa U TOJBKO TOT/IA,

KOTJIA T * I = U;



I. Onpenenenue 6yneBoii aaredpbl

ByneBoit  anarebpoit  HaswpBaeTcsd — yHUBepcaJibHasd  ajrebpa
(B, {1, 0, +, *, _}> ¢ HocurejeM B, B KOTOPOM BBLLJEJIEHLI JIBa 3Jle-
MeHTa 1 1 0, 1 Ha KOTOPOM OIIpeJie/ieHbl JIByMEeCTHbIE ollepalluu + 1 * U
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Al. a) z4+y=y+ux; 0) x*xy=1yx*u;
A2, a) (z4+y)+z=ax+(y+2); 6) (xxy)*xz=ux*(yx*z2);
A3. a) (x4y)xz=x*xz+yxz2;, 0) (zxy)+z=(r+2)*(y+2);
Ad. a) x4a=u; 0) x*xx=u;
A5 (CcBOMCTBO COBMECTUMOCTH). X + § = & TOTJIa U TOJBKO TOT/IA,

KOTJIA T * I = U;

A6. a) x+1=1; 0) xx1=ux;



I. Onpenenenue 6yneBoii aaredpbl

ByneBoit  anarebpoit  HaswpBaeTcsd — yHUBepcaJibHasd  ajrebpa
(B, {1, 0, +, *, _}> ¢ HocurejeM B, B KOTOPOM BBLLJEJIEHLI JIBa 3Jle-
MeHTa 1 1 0, 1 Ha KOTOPOM OIIpeJie/ieHbl JIByMEeCTHbIE ollepalluu + 1 * U
OJHOMECTHASI OIIEPAIIAs —, IIPUUEM BBIITOJIHAIOTCS CIEAYIONIE AKCHOMDL:
Al. a) z4+y=y+ux; 0) x*xy=1yx*u;
A2, a) (z4+y)+z=ax+(y+2); 6) (xxy)*xz=ux*(yx*z2);
A3. a) (x4y)xz=x*xz+yxz2;, 0) (zxy)+z=(r+2)*(y+2);
Ad. a) x4a=u; 0) x*xx=u;
A5 (CcBOMCTBO COBMECTUMOCTH). X + § = & TOTJIa U TOJBKO TOT/IA,

KOTJIA T * I = U;

A6. a) x+1=1; 0) xx1=ux;
A7. a) z+0=uz; 6) x+x0=0;



I. Onpenenenue 6yneBoii aaredpbl

ByneBoit  anarebpoit  HaswpBaeTcsd — yHUBepcaJibHasd  ajrebpa
(B, {1, 0, +, *, _}> ¢ HocurejeM B, B KOTOPOM BBLLJEJIEHLI JIBa 3Jle-
MeHTa 1 1 0, 1 Ha KOTOPOM OIIpeJie/ieHbl JIByMEeCTHbIE ollepalluu + 1 * U
OJHOMECTHASI OIIEPAIIAs —, IIPUUEM BBIITOJIHAIOTCS CIEAYIONIE AKCHOMDL:
Al. a) z4+y=y+ux; 0) x*xy=1yx*u;
A2, a) (z4+y)+z=ax+(y+2); 6) (xxy)*xz=ux*(yx*z2);
A3. a) (x4y)xz=x*xz+yxz2;, 0) (zxy)+z=(r+2)*(y+2);
Ad. a) x4a=u; 0) x*xx=u;
A5 (CcBOMCTBO COBMECTUMOCTH). X + § = & TOTJIa U TOJBKO TOT/IA,

KOTJIA T * I = U;

A6. a) x+1=1; 0) xx1=ux;
A7. a) z+0=uz; 6) x+x0=0;
A8. a) x4+T=1; 6) xxxT=0.



I. Onpenenenue 6yneBoii aaredpbl

3aMeTuM, 9TO Mbl He 3Haem, ITO IpeJicTaBasgeT coboii MHOYKeCTBO BB,
KaK OIpeJIe/IeHbl Olepal +, % U~ , 1 KaKHue 9JIeMEeHThl BIOpaHbl B Ka-
yectBe 1 u 0.
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KaK OIpeJIe/IeHbl Olepal +, % U~ , 1 KaKHue 9JIeMEeHThl BIOpaHbl B Ka-
yectBe 1 u 0.

Hac nnaTepecytor TobKO ceoticmea 3Tux omnepainii. Takum obpasom,
cuMBOJIBL B, 4, %, 0,1 MOXKHO paccMaTpuBaTh, KaK nepemerHbie, i Ipu-
JlaBaTh UM Te WJIM UHble 3HAUYEHUS.



I. Onpenenenue 6yneBoii aaredpbl

3aMeTuM, 9TO Mbl He 3Haem, ITO IpeJicTaBasgeT coboii MHOYKeCTBO BB,
KaK OIpeJIe/IeHbl Olepal +, % U~ , 1 KaKHue 9JIeMEeHThl BIOpaHbl B Ka-
yectBe 1 u 0.

Hac nnaTepecytor TobKO ceoticmea 3Tux omnepainii. Takum obpasom,
cuMBOJIBL B, 4, %, 0,1 MOXKHO paccMaTpuBaTh, KaK nepemerHbie, i Ipu-
JaBaTh UM Te UM UHbIC 3HAUCHUSI.

Paccmorpers npumep?



I. Onpenenenue 6yneBoii aaredpbl

Pasymeercs, npu apyrux <«3HadeHusix HepeMeHHbIx» B, 1,0, 4+, %,
yreep:kaeHnsd Al-A8 Moryr m He BBIIOJHATHCHA, TOLIA COOTBETCTBYIO-
masi ajaredpa He OyJjeT OyseBoil ajaredpoil. DTO HAIIOMUHAET CUTYAIMIO,
BO3HUKAIOILYTO IIPU pellieHnn ypaBHennit. B camoM nejte, cyiectByer Hec-
KOHEYHO MHOTO pelieHuii ypasuennst ¢ + y = 6. Ecau nojgoxuts © = 2,
y =4, 1o (x,y) = (2,4) — pellienne ypaBHeHUs, a ecjin £ = 3, Yy = 2 —
to (2,y) = (3,2) — He permenne. [y1aBHOE OTIIMYNE COCTOUT B TOM, HTO
y Hac ceiidac U «+» paccMaTprBaercs, Kak repeMentast! To ecTb MOXK-
HO HYZKHBIM 00pa3oM mHoaduparh onepaiuio. Hamnpumep, ecin cuurars,
9TO «KPECTUKOM» (TO eCTh +) 0b03HaueHa Onepalus «yMHOKEHHUEe», TO
(x,y) = (3,2) yxe Oyzer periernenM ypapaerust x + y = 6.



I. Onpenenenue 6yneBoii aaredpbl

Posib akcnoMm, 1o/100HBIX akcmoMaM OyJIeBLIX aJjiredp 1ojiodHa, B
HEKOTOPOM CMBICJIE, POJIM TECTOB JIIsI ONpejiesieHnsl UCITPABHOCTH alllla-
pata (HampuMmep, KajabKy/IsTopa Wil KOMIbIoTepa 1 T.I1.). YToObI «IIpo-
TECTUPOBAThL» Ty WM MHYIO aJredpy Ha «OyJaeBOCTb», HaJ0 «IIPOTrHATH
ee yepes aKCUOMbI», TO €CTh [IPOBEPUTDH, BBIIOJIHSIOTCS JIK 9TH aKCHOMBI
B «TECTUPYEeMOil» aarebpe.



I. Onpenenenue 6yneBoii aaredpbl

Posib akcnoMm, 1o/100HBIX akcmoMaM OyJIeBLIX aJjiredp 1ojiodHa, B
HEKOTOPOM CMBICJIE, POJIN TECTOB JIJIsT OIPeesIeHNsT UCIPABHOCTU alllla-
pata (HampuMmep, KajabKy/IsTopa Wil KOMIbIoTepa 1 T.I1.). YToObI «IIpo-
TECTUPOBATLY Ty WJIN MHYIO ajredpy Ha «OyaeBOCTb», HAJ0 «IIPOrHATH
ee uepe3 aKCHOMBI», TO €CTh IIPOBEPUTD, BBLIIOJIHSIIOTCS JIA 9TH AKCHOMBI
B «TECTUPYEeMOil» aarebpe.

Takum 0O6pa3oM IIKOJILHOE OIpEJeIeHIe aKCHOMBI, KaK YTBEPyKIeHNSI,
He TPeOYIOIIEero JOKA3aTeILCTB, BEPHO JIUIIL OTUYACTH: B PAMKAX COOTBET-
CTBYIOIIEHl TEOPUN aKCHOMBI IIPUHUMAIOTCS 6€3 MPOBEPKU, HO JJISI TOTO,
9TO0OBI TAPAHTUPOBATEH TPUMEHIMOCTE BBIBOJIOB TEOPHUH K TOH WM HHOI
CUTYAIIH MBI 00A430Hbl IPOBEPUTD, ITO 9T AKCHOMBI B PACCMATPIBAEMOM
CJIyUae BBITOJIHAIOTCS.



I. Onpenenenue 6yneBoii aaredpbl
Vzyuarh HOBOE TOHSITHE MOXKHO JIBYMSI CIIOCODAMMU:
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— WHJIyKTHBHBIM (PacCMOTPEHNEe MPUMEPOB);



I. Onpenenenue 6yneBoii aaredpbl
Vzyuarh HOBOE TOHSITHE MOXKHO JIBYMSI CIIOCODAMMU:
— WHJIyKTHBHBIM (PacCMOTPEHNEe MPUMEPOB);
— JIeJIYKTUBHBIM (aHAJINU3 OIPEJIe/ICHNUST, TTOJTyIeHIe CIe/ICTBHIL ).



II. D1emenTapHbie TeopeMbl Teopun OyJIeBBIX aJIredop
PacemoTpum psaji BayKHEHIIINX TeopeM, CJAeIYIONIX HelocpeICTBEHHO
13 aKCoM OYyJieBOIi aJireophl.



I1.1. Kpurepuii oopaTHOrO 3JIeMEeHTa

TeopeMa 1 (KpHTepHﬁ oGpaTHOro 3JjieMeHTa). | = T 6 MoM U MOADKO MOM
cayuae, xkoeda y+x =1 uy*xx =0.

JloKa3aTeabCTBO.



I1.1. Kpurepuii oopaTHOrO 3JIeMEeHTa

TeopeMa 1 (KpHTepHﬁ oGpaTHOro 3JjieMeHTa). | = T 6 MoM U MOADKO MOM
cayuae, xkoeda y+x =1 uy*xx =0.

Hoka3zareabcTBO. /locTaTouHOCTh OveBMHA. JloKarkeM HeoOXOo -
MOCTb.



I1.1. Kpurepuii oopaTHOrO 3JIeMEeHTa

TeopeMa 1 (KpHTepHﬁ oGpaTHOro 3JjieMeHTa). | = T 6 MoM U MOADKO MOM
cayuae, xkoeda y+x =1 uy*xx =0.

HokazaresibeTBo. llycts x +y =1 u x xy = 0. Torna, ucnosbsys
akcuomMbl A1-A8, nmeem

T =



I1.1. Kpurepuii oopaTHOrO 3JIeMEeHTa

TeopeMa 1 (KpHTepHﬁ oGpaTHOro 3JjieMeHTa). | = T 6 MoM U MOADKO MOM
cayuae, xkoeda y+x =1 uy*xx =0.

HokazaresibeTBo. llycts x +y =1 u x xy = 0. Torna, ucnosbsys
akcuomMbl A1-A8, nmeem

T =7+0 =



I1.1. Kpurepuii oopaTHOrO 3JIeMEeHTa

TeopeMa 1 (KpHTepHﬁ oGpaTHOro 3JjieMeHTa). | = T 6 MoM U MOADKO MOM
cayuae, xkoeda y+x =1 uy*xx =0.

HokazaresibeTBo. llycts x +y =1 u x xy = 0. Torna, ucnosbsys
akcuomMbl A1-A8, nmeem

T =72+0 =T+xxy =



I1.1. Kpurepuii oopaTHOrO 3JIeMEeHTa

TeopeMa 1 (KpHTepHﬁ oGpaTHOro 3JjieMeHTa). | = T 6 MoM U MOADKO MOM
cayuae, xkoeda y+x =1 uy*xx =0.

HokazaresibeTBo. llycts x +y =1 u x xy = 0. Torna, ucnosbsys
akcuomMbl A1-A8, nmeem

T =72+0 = T4+axy = Tx1+a*y =



I1.1. Kpurepuii oopaTHOrO 3JIeMEeHTa

TeopeMa 1 (KpHTepHﬁ oGpaTHOro 3JjieMeHTa). | = T 6 MoM U MOADKO MOM
cayuae, xkoeda y+x =1 uy*xx =0.

HokazaresibeTBo. llycts x +y =1 u x xy = 0. Torna, ucnosbsys
akcuomMbl A1-A8, nmeem

T = T+0 = THaxy = Txl+xxy = Tx(r+y)+o*xy =



I1.1. Kpurepuii oopaTHOrO 3JIeMEeHTa

TeopeMa 1 (KpHTepHﬁ oGpaTHOro 3JjieMeHTa). | = T 6 MoM U MOADKO MOM
cayuae, xkoeda y+x =1 uy*xx =0.

HokazaresibeTBo. llycts x +y =1 u x xy = 0. Torna, ucnosbsys
akcuomMbl A1-A8, nmeem

T =7T+0 = T+axy = Txl4x*xy = Tx(r+y)+rxy = (Txr+T*y)+r*y =



I1.1. Kpurepuii oopaTHOrO 3JIeMEeHTa

TeopeMa 1 (KpHTepHﬁ oGpaTHOro 3JjieMeHTa). | = T 6 MoM U MOADKO MOM
cayuae, xkoeda y+x =1 uy*xx =0.

HokazaresibeTBo. llycts x +y =1 u x xy = 0. Torna, ucnosbsys
akcuomMbl A1-A8, nmeem

T =7T+0 = T+axy = Txl4x*xy = Tx(r+y)+rxy = (Txr+T*y)+r*y =
=0+ZT*xy)+xxy=



I1.1. Kpurepuii oopaTHOrO 3JIeMEeHTa

TeopeMa 1 (KpHTepHﬁ oGpaTHOro 3JjieMeHTa). | = T 6 MoM U MOADKO MOM
cayuae, xkoeda y+x =1 uy*xx =0.

HokazaresibeTBo. llycts x +y =1 u x xy = 0. Torna, ucnosbsys
akcuomMbl A1-A8, nmeem

T =7T+0 = T+axy = Txl4x*xy = Tx(r+y)+rxy = (Txr+T*y)+r*y =
=0+T*xy)+rxy=Txy+axxy=(T+z)*xy=



I1.1. Kpurepuii oopaTHOrO 3JIeMEeHTa

TeopeMa 1 (KpHTepHﬁ oGpaTHOro 3JjieMeHTa). | = T 6 MoM U MOADKO MOM
cayuae, xkoeda y+x =1 uy*xx =0.

HokazaresibeTBo. llycts x +y =1 u x xy = 0. Torna, ucnosbsys
akcuomMbl A1-A8, nmeem

T =7T+0 = T+axy = Txl4x*xy = Tx(r+y)+rxy = (Txr+T*y)+r*y =
=0+ZTxy)+rxy=Txy+arxy=T+x)xy=1%y=



I1.1. Kpurepuii oopaTHOrO 3JIeMEeHTa

TeopeMa 1 (KpHTepHﬁ oGpaTHOro 3JjieMeHTa). | = T 6 MoM U MOADKO MOM
cayuae, xkoeda y+x =1 uy*xx =0.

HokazaresibeTBo. llycts x +y =1 u x xy = 0. Torna, ucnosbsys
akcuomMbl A1-A8, nmeem

T =7T+0 = T+axy = Txl4x*xy = Tx(r+y)+rxy = (Txr+T*y)+r*y =
= (0+T*y)+arxxy=Txy+arxy=T+z)xy=1xy=uy,

YTO W TPeOOBAJIOCH JI0KA3ATD.



I1.2. Cneacreue o nonosHenun K 0 m 1

TeopeMa 1 (KpI/ITepI/Iﬁ oGpaTHOro 3jieMeHTa). I = T 6 MOM U MOABKO TOM
cayuae, koeda y+x =1 uy*xx =0.

Caencrsue 1 (0 JononHenun K 0 u 1). 0=1ul1=0.

JHokaszaTe/ibcTBO. DTO 0YEBUIHOE CJIEJICTBUE KPUTEPUs 0OPATHOTO dJIe-
MEHTa U akcnmoM A6G-AS.



I1.3. Teopema 006 MHBOJIIOTUBHOCTHU «JIOTIOJIHEHIS »
TeopeMa 2 (06 WHBOJIIOTUBHOCTH ). T=2.

JloKka3aTeabCTBO.



I1.3. Teopema 006 MHBOJIIOTUBHOCTHU «JIOTIOJIHEHIS »
TeopeMa 2 (06 WHBOJIIOTUBHOCTH ). T=2.

JlokazareabcTBO. B Teopeme 1 B KauecTBe T BO3bMEM T, & B Ka-
gecTBe Yy — 3JjeMeHT x. Torja mo Teopeme 1 mojydaeM 3akJiodeHne
TeopeMbl 2.



I1.4. Teopema 06 OJJHO3HAYHOCTU «JIOIIOJTHEHU S »

Teopema 3 (06 ognosnaunoctn —). T =7 moz2da u mMoavko mozda, ko2da
T =1y.

JloKa3aTeabCTBO.



I1.4. Teopema 06 OJJHO3HAYHOCTU «JIOIIOJTHEHU S »

Teopema 3 (06 ognosnaunoctn —). T =7 moz2da u mMoavko mozda, ko2da
T =1y.

JlokazaTeJabCTBO. DTO 0YeBUIHOE CJIeJICTBIE TeOPEMBI 2.



I1.5. 3akon morJionieHus (CJIOXKeHue)
TeopeMa 4 (3aKOH noryomenust). T + L * Y = .

Jloka3aTeabCTBO.



I1.5. 3akon morJionieHus (CJIOXKeHue)
TeopeMa 4 (3aKOH noryomenust). T + L * Y = .
Jloka3aTeabCTBO.

T+arxy=



I1.5. Bakon morJiomnieHusi (cJjaoXKeHue)
TeopeMa 4 (3aKOH noryomenust). T + L * Y = .
Jloka3aTeabCTBO.

rtrxy=v*xl+ar*xy=



I1.5. Bakon morJiomnieHusi (cJjaoXKeHue)
TeopeMa 4 (3aKOH noryomenust). T + L * Y = .
Jloka3aTeabCTBO.

r+rxy=cxlt+axxy=xx*x(1+y) =



I1.5. Bakon morJiomnieHusi (cJjaoXKeHue)
TeopeMa 4 (3aKOH noryomenust). T + L * Y = .
Jloka3aTeabCTBO.

r+rxy=cxltrry=xx(1+y) =cxl=



I1.5. Bakon morJiomnieHusi (cJjaoXKeHue)
TeopeMa 4 (3aKOH noryomenust). T + L * Y = .
Jloka3aTeabCTBO.

r+rxy=xxl+axxy=wx(l+y =xx1=u.



I1.6. Bakon morJiomnienusi (Ipou3BejieHNue)
TeopeMa 5! (3aKOH noriomienus). I X (33 + y) =X.

Jloka3aTeabCTBO.



I1.6. Bakon morJiomnienusi (Ipou3BejieHNue)
TeopeMa 5! (3aKOH noriomienus). I X (33 + y) =X.
Jloka3aTeabCTBO.

zx(r+y) =



I1.6. Bakon morJiomnienusi (Ipou3BejieHNue)
TeopeMa 5! (3aKOH noriomienus). I X (QZ + y) =X.
Jloka3aTeabCTBO.

rx(x4y)=xxr+rxy=



I1.6. Bakon morJiomnienusi (Ipou3BejieHNue)
TeopeMa 5! (3aKOH noriomienus). I X (QZ + y) =X.
Jloka3aTeabCTBO.

rx(x+y)=x+xr+rrxy=c+r*y=



I1.6. Bakon morJiomnienusi (Ipou3BejieHNue)
TeopeMa 5! (3aKOH noriomienus). I X (QZ + y) =X.
Jloka3aTeabCTBO.

Tx(X4+Y) =T*xT+TRY=T+T*Yy =T



I1.7. O cBegeHnun K IN3BIOHKTHBIM CJIaraeMbIM

Teopema 6 (0 cBeJieHUN K U3 BIOHKTHBIM CJIATAEMBIM ).
T+y=x+Tx*xy.

Jloka3aTeJabCcTBO.



I1.7. O cBegeHnun K IN3BIOHKTHBIM CJIaraeMbIM

Teopema 6 (0 cBeJieHUN K U3 BIOHKTHBIM CJIATAEMBIM ).
T+y=x+Tx*xy.

Jloka3aTeJabCcTBO.

r+y=



I1.7. O cBegeHnun K IN3BIOHKTHBIM CJIaraeMbIM

Teopema 6 (0 cBeJieHUN K U3 BIOHKTHBIM CJIATAEMBIM ).
T+y=x+Tx*xy.

Jloka3aTeJabCcTBO.

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



I1.7. O cBegeHnun K IN3BIOHKTHBIM CJIaraeMbIM

Teopema 6 (0 cBeJieHUN K U3 BIOHKTHBIM CJIATAEMBIM ).
T+y=x+Tx*xy.

Jloka3aTeJabCcTBO.

t+y=r+(x+T)*xy=o+Txy+T*y=



I1.7. O cBegeHnun K IN3BIOHKTHBIM CJIaraeMbIM

Teopema 6 (0 cBeJieHUN K U3 BIOHKTHBIM CJIATAEMBIM ).
T+y=x+Tx*xy.

Jloka3aTeJabCcTBO.

r+y=c+ (@ +T)ky=T+r*ky+T*kYy=T+IT*xY.



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

Jloka3aTeabCTBO.



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

HokazarenabcTBo. a). U0 HajI0 TpoBEpUTH?



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

HokazarenbcTBo. a). U0 HaJ0 poBepuTh? UTO 9/1eMeHT T * ¥ sIB-
JIsieTcd «00paTHBIM» K T + y. 1 9Toro, ecTecTBEHHO, BOCIIOIL3YEMCS



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

HokazarenbcTBo. a). U0 HaJ0 poBepuTh? UTO 9/1eMeHT T * ¥ sIB-
JsieTcd «o0paTHBIMY K T + y. s 9TOoro, ecrecTBEHHO, BOCIIOIb3YEMCs
JnokazanHoit Teopemoit 1. VMTak, Hai0 NpoBEepUTH, UTO



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

HokazarenbcTBo. a). U0 HaJ0 poBepuTh? UTO 9/1eMeHT T * ¥ sIB-
JsieTcd «o0paTHBIMY K T + y. s 9TOoro, ecrecTBEHHO, BOCIIOIb3YEMCs
JnokazanHoit Teopemoit 1. VMTak, Hai0 NpoBEepUTH, UTO

(x+y)+T*xy=1, (x4+y)*xT*xy=0.



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

HokazarenbcTBo. a). U0 HaJ0 poBepuTh? UTO 9/1eMeHT T * ¥ sIB-
JsieTcd «o0paTHBIMY K T + y. s 9TOoro, ecrecTBEHHO, BOCIIOIb3YEMCs
JnokazanHoit Teopemoit 1. VMTak, Hai0 NpoBEepUTH, UTO

(x+y) +Txy=1, (x4+y)*xT*xy=0.
BTopoe paBeHCTBO SIBJISIETCST OUEBU/THBIM:

(x+y)*xTxy=



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

HokazarenbcTBo. a). U0 HaJ0 poBepuTh? UTO 9/1eMeHT T * ¥ sIB-
JsieTcd «o0paTHBIMY K T + y. s 9TOoro, ecrecTBEHHO, BOCIIOIb3YEMCs
JnokazanHoit Teopemoit 1. VMTak, Hai0 NpoBEepUTH, UTO

(x+y) +Txy=1, (x4+y)*xT*xy=0.
BTopoe paBeHCTBO SIBJISIETCST OUEBU/THBIM:

(T4 yY)*T*Y=T*xT*xY+Yy*xTxy =



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

HokazarenbcTBo. a). U0 HaJ0 poBepuTh? UTO 9/1eMeHT T * ¥ sIB-
JsieTcd «o0paTHBIMY K T + y. s 9TOoro, ecrecTBEHHO, BOCIIOIb3YEMCs
JnokazanHoit Teopemoit 1. VMTak, Hai0 NpoBEepUTH, UTO

(x+y) +Txy=1, (x4+y)*xT*xy=0.
BTopoe paBeHCTBO SIBJISIETCST OUEBU/THBIM:

(x+y) *xTxY=c*xT*xYF+y*xT+xy=0xy+0%T =



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

HokazarenbcTBo. a). U0 HaJ0 poBepuTh? UTO 9/1eMeHT T * ¥ sIB-
JsieTcd «o0paTHBIMY K T + y. s 9TOoro, ecrecTBEHHO, BOCIIOIb3YEMCs
JnokazanHoit Teopemoit 1. VMTak, Hai0 NpoBEepUTH, UTO

(x+y) +Txy=1, (x4+y)*xT*xy=0.
BTopoe paBeHCTBO SIBJISIETCST OUEBU/THBIM:

(r+y)*xT+xyY=a*xT*xY+y*xT*+y=0xy+0xT2=0+0=



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

HokazarenbcTBo. a). U0 HaJ0 poBepuTh? UTO 9/1eMeHT T * ¥ sIB-
JsieTcd «o0paTHBIMY K T + y. s 9TOoro, ecrecTBEHHO, BOCIIOIb3YEMCs
JnokazanHoit Teopemoit 1. VMTak, Hai0 NpoBEepUTH, UTO

(x+y) +Txy=1, (x4+y)*xT*xy=0.
BTopoe paBeHCTBO SIBJISIETCST OUEBU/THBIM:

(x4+y)*T*Y=a*T*xJ+y*xT*xy=0%x7+0xT=0+0=0.



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

HokazarenbcTBo. a). U0 HaJ0 poBepuTh? UTO 9/1eMeHT T * ¥ sIB-
JsieTcd «o0paTHBIMY K T + y. s 9TOoro, ecrecTBEHHO, BOCIIOIb3YEMCs
JnokazanHoit Teopemoit 1. VMTak, Hai0 NpoBEepUTH, UTO

(x+y) +Txy=1, (x4+y)*xT*xy=0.
[TepBoe paBeHCTBO — 9TO Cjle/ICTBIE TEOPeMbI 6:

(T +y)+T*y =



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

HokazarenbcTBo. a). U0 HaJ0 poBepuTh? UTO 9/1eMeHT T * ¥ sIB-
JsieTcd «o0paTHBIMY K T + y. s 9TOoro, ecrecTBEHHO, BOCIIOIb3YEMCs
JnokazanHoit Teopemoit 1. VMTak, Hai0 NpoBEepUTH, UTO

(x+y) +Txy=1, (x4+y)*xT*xy=0.
[TepBoe paBeHCTBO — 9TO Cjle/ICTBIE TEOPeMbI 6:

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



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

HokazarenbcTBo. a). U0 HaJ0 poBepuTh? UTO 9/1eMeHT T * ¥ sIB-
JsieTcd «o0paTHBIMY K T + y. s 9TOoro, ecrecTBEHHO, BOCIIOIb3YEMCs
JnokazanHoit Teopemoit 1. VMTak, Hai0 NpoBEepUTH, UTO

(x+y) +Txy=1, (x4+y)*xT*xy=0.
[TepBoe paBeHCTBO — 9TO Cjle/ICTBIE TEOPeMbI 6:

(T+y) +T+xy=2+Y+T*yY) =0 +y+7T=



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

HokazarenbcTBo. a). U0 HaJ0 poBepuTh? UTO 9/1eMeHT T * ¥ sIB-
JsieTcd «o0paTHBIMY K T + y. s 9TOoro, ecrecTBEHHO, BOCIIOIb3YEMCs
JnokazanHoit Teopemoit 1. VMTak, Hai0 NpoBEepUTH, UTO

(x+y) +Txy=1, (x4+y)*xT*xy=0.
[TepBoe paBeHCTBO — 9TO Cjle/ICTBIE TEOPeMbI 6:

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



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

HokazarenbcTBo. a). U0 HaJ0 poBepuTh? UTO 9/1eMeHT T * ¥ sIB-
JsieTcd «o0paTHBIMY K T + y. s 9TOoro, ecrecTBEHHO, BOCIIOIb3YEMCs
JnokazanHoit Teopemoit 1. VMTak, Hai0 NpoBEepUTH, UTO

(x+y) +Txy=1, (x4+y)*xT*xy=0.
[TepBoe paBeHCTBO — 9TO Cjle/ICTBIE TEOPeMbI 6:

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



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

HokazarenabcTBo. 6). Ucnonb3yeM Ty ke U0, 9TO U B MYHKTE a).
lTak, mo Teopeme 6,

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



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

HokazarenabcTBo. 6). Ucnonb3yeM Ty ke U0, 9TO U B MYHKTE a).
lTak, mo Teopeme 6,

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

rxy*x(T+7y) =yx0+xx0=0+0=0.



I1.8. 3akonnl ge-Moprana
TeopeMa 7 (BaKOHbI ne-Moprana). a). T+Y=2T*YyY,
0). Txy=T+7.

HokazarenabcTBo. 6). Ucnonb3yeM Ty ke U0, 9TO U B MYHKTE a).
lTak, mo Teopeme 6,

rxy+r+y=r+y+y=r+1=1.
Kpowme Toro,
rxy*x(T+7y) =yx0+2xx0=0+0=0.

[lo xpureputo oOpaTHOro »3JjieMeHTa I0JiydaeM pPaBEeHCTBO
T+YyY=xx*Yy.




I1.9. O BkJItOYEeHUM B JIONOJHEHNE (HYJIEBOe TPOu3Be-
JieHue)

Teopema 8 (0 BKJIIOYEHHUN B JOIOJIHEHUE (HYJIEBOE ITPOU3BEIECHNUE
Pasencmeo x xy =0 ewnosnsemea mozda u moavko moezda, Ko2da
T+yY=y.

JlokazaTeabCcTBO.



I1.9. O BkJItOYEeHUM B JIONOJHEHNE (HYJIEBOe TPOu3Be-
JieHue)

Teopema 8 (0 BKJIIOYEHHUN B JOIOJIHEHUE (HYJIEBOE ITPOU3BEIECHNUE
Paserncmeo x xy =0 sunoansemcs moeda u moavko moezda, Koz2da
rT+y=1.

IoxkazaTreabcTBo. Heobxonnumocts. [lyers o x y = 0. Torzga, 1o Teo-
peme 2 u Teopeme 6 u akcuome A7 a),



I1.9. O BkJItOYEeHUM B JIONOJHEHNE (HYJIEBOe TPOu3Be-
JieHue)

Teopema 8 (0 BKJIIOYEHHUN B JOIOJIHEHUE (HYJIEBOE ITPOU3BEIECHNUE
Paserncmeo x xy =0 sunoansemcs moeda u moavko moezda, Koz2da
rT+y=1.

IoxkazaTreabcTBo. Heobxonnumocts. [lyers o x y = 0. Torzga, 1o Teo-
peme 2 u Teopeme 6 u akcuome A7 a),

ytao=



I1.9. O BkJItOYEeHUM B JIONOJHEHNE (HYJIEBOe TPOu3Be-
JieHue)

Teopema 8 (0 BKJIIOYEHHUN B JOIOJIHEHUE (HYJIEBOE ITPOU3BEIECHNUE
Paserncmeo x xy =0 sunoansemcs moeda u moavko moezda, Koz2da
rT+y=1.

IoxkazaTreabcTBo. Heobxonnumocts. [lyers o x y = 0. Torzga, 1o Teo-
peme 2 u Teopeme 6 u akcuome A7 a),

Yy+tr=y+rxy=



I1.9. O BkJItOYEeHUM B JIONOJHEHNE (HYJIEBOe TPOu3Be-
JieHue)

Teopema 8 (0 BKJIIOYEHHUN B JOIOJIHEHUE (HYJIEBOE ITPOU3BEIECHNUE
Paserncmeo x xy =0 sunoansemcs moeda u moavko moezda, Koz2da
rT+y=1.

IoxkazaTreabcTBo. Heobxonnumocts. [lyers o x y = 0. Torzga, 1o Teo-
peme 2 u Teopeme 6 u akcuome A7 a),

y+r=y+zxy=7y+0=



I1.9. O BkJItOYEeHUM B JIONOJHEHNE (HYJIEBOe TPOu3Be-
JieHue)

Teopema 8 (0 BKJIIOYEHHUN B JOIOJIHEHUE (HYJIEBOE ITPOU3BEIECHNUE
Paserncmeo x xy =0 sunoansemcs moeda u moavko moezda, Koz2da
rT+y=1.

IoxkazaTreabcTBo. Heobxonnumocts. [lyers o x y = 0. Torzga, 1o Teo-
peme 2 u Teopeme 6 u akcuome A7 a),

T+tr=y+rzxy=y+0=7.



I1.9. O BkJItOYEeHUM B JIONOJHEHNE (HYJIEBOe TPOu3Be-
JieHue)

Teopema 8 (0 BKJIIOYEHHUN B JOIOJIHEHUE (HYJIEBOE ITPOU3BEIECHNUE
Paserncmeo x xy =0 sunoansemcs moeda u moavko moezda, Koz2da
rT+y=1.

IoxkazaTreabcTBo. Heobxonnumocts. [lyers o x y = 0. Torzga, 1o Teo-
peme 2 u Teopeme 6 u akcuome A7 a),

T+tr=y+rzxy=y+0=7.

HocraTtounocthb. Ilycrs Tenieph © + Y = y. Toryia, corylacHo akcumomMam

A3 a) u A7 6),



I1.9. O BkJItOYEeHUM B JIONOJHEHNE (HYJIEBOe TPOu3Be-
JieHue)

Teopema 8 (0 BKJIIOYEHHUN B JOIOJIHEHUE (HYJIEBOE ITPOU3BEIECHNUE
Paserncmeo x xy =0 sunoansemcs moeda u moavko moezda, Koz2da
rT+y=1.

IoxkazaTreabcTBo. Heobxonnumocts. [lyers o x y = 0. Torzga, 1o Teo-
peme 2 u Teopeme 6 u akcuome A7 a),

T+tr=y+rzxy=y+0=7.

HocraTtounocthb. Ilycrs Tenieph © + Y = y. Toryia, corylacHo akcumomMam

A3 a) u A7 6),

O=yxy=



I1.9. O BkJItOYEeHUM B JIONOJHEHNE (HYJIEBOe TPOu3Be-
JieHue)

Teopema 8 (0 BKJIIOYEHHUN B JOIOJIHEHUE (HYJIEBOE ITPOU3BEIECHNUE
Paserncmeo x xy =0 sunoansemcs moeda u moavko moezda, Koz2da
rT+y=1.

IoxkazaTreabcTBo. Heobxonnumocts. [lyers o x y = 0. Torzga, 1o Teo-
peme 2 u Teopeme 6 u akcuome A7 a),

T+tr=y+rzxy=y+0=7.

HocraTtounocthb. Ilycrs Tenieph © + Y = y. Toryia, corylacHo akcumomMam

A3 a) u A7 6),

O=yxy=yx*(r+7) =



I1.9. O BkJItOYEeHUM B JIONOJHEHNE (HYJIEBOe TPOu3Be-
JieHue)

Teopema 8 (0 BKJIIOYEHHUN B JOIOJIHEHUE (HYJIEBOE ITPOU3BEIECHNUE
Paserncmeo x xy =0 sunoansemcs moeda u moavko moezda, Koz2da
rT+y=1.

IoxkazaTreabcTBo. Heobxonnumocts. [lyers o x y = 0. Torzga, 1o Teo-
peme 2 u Teopeme 6 u akcuome A7 a),

T+tr=y+rzxy=y+0=7.

HocraTtounocthb. Ilycrs Tenieph © + Y = y. Toryia, corylacHo akcumomMam

A3 a) u A7 6),

O=yxyY=y*x(@+Y) =y*xas+y*xy=



I1.9. O BkJItOYEeHUM B JIONOJHEHNE (HYJIEBOe TPOu3Be-
JieHue)

Teopema 8 (0 BKJIIOYEHHUN B JOIOJIHEHUE (HYJIEBOE ITPOU3BEIECHNUE
Paserncmeo x xy =0 sunoansemcs moeda u moavko moezda, Koz2da
rT+y=1.

IoxkazaTreabcTBo. Heobxonnumocts. [lyers o x y = 0. Torzga, 1o Teo-
peme 2 u Teopeme 6 u akcuome A7 a),

T+tr=y+rzxy=y+0=7.

HocraTtounocthb. Ilycrs Tenieph © + Y = y. Toryia, corylacHo akcumomMam

A3 a) u A7 6),

O=y*xy=yx*x(r+7y) =y*xx+yxy=y*xx+0=



I1.9. O BkJItOYEeHUM B JIONOJHEHNE (HYJIEBOe TPOu3Be-
JieHue)

Teopema 8 (0 BKJIIOYEHHUN B JOIOJIHEHUE (HYJIEBOE ITPOU3BEIECHNUE
Paserncmeo x xy =0 sunoansemcs moeda u moavko moezda, Koz2da
rT+y=1.

IoxkazaTreabcTBo. Heobxonnumocts. [lyers o x y = 0. Torzga, 1o Teo-
peme 2 u Teopeme 6 u akcuome A7 a),

T+tr=y+rzxy=y+0=7.

HocraTtounocthb. Ilycrs Tenieph © + Y = y. Toryia, corylacHo akcumomMam

A3 a) u A7 6),

O=yxy=y*x(x+y) =y*xo+y*xy=y*xx+0=1yx*um.



I1.10. O BkJItOYeHUUM B JioNOJHEHHEe ([MPOU3BEJIEHUE
COBIIQ/IAET C MHOXKUTEJIEM )

Teopema 9 (0 BkJItOYeHUM B fomnojHenue (r *y = x)). Pasencmeo
X kY = T BLNOANHACNCA Mo20a U MoAbKko mozda, koeda x x 7y = 0.

Jloka3aTeJabCTBO.



I1.10. O BkJItOYeHUUM B JioNOJHEHHEe ([MPOU3BEJIEHUE
COBIIQ/IAET C MHOXKUTEJIEM )

Teopema 9 (0 BkJItOYeHUM B fomnojHenue (r *y = x)). Pasencmeo
X kY = T BLNOANHACNCA Mo20a U MoAbKko mozda, koeda x x 7y = 0.

HokazareabcTBo. HeobxommmocTs. Ilyers x = & * y. YMHOXKHUB 3TO
paBeHCcTBO Ha Y, IOJIyIaeM



I1.10. O BkJItOYeHUUM B JioNOJHEHHEe ([MPOU3BEJIEHUE
COBIIQ/IAET C MHOXKUTEJIEM )

Teopema 9 (0 BkJItOYeHUM B fomnojHenue (r *y = x)). Pasencmeo
X kY = T BLNOANHACNCA Mo20a U MoAbKko mozda, koeda x x 7y = 0.

HokazareabcTBo. HeobxommmocTs. Ilyers x = & * y. YMHOXKHUB 3TO
paBeHCcTBO Ha Y, IOJIyIaeM

T kY =



I1.10. O BkJItOYeHUUM B JioNOJHEHHEe ([MPOU3BEJIEHUE
COBIIQ/IAET C MHOXKUTEJIEM )

Teopema 9 (0 BkJItOYeHUM B fomnojHenue (r *y = x)). Pasencmeo
X kY = T BLNOANHACNCA Mo20a U MoAbKko mozda, koeda x x 7y = 0.

HokazareabcTBo. HeobxommmocTs. Ilyers x = & * y. YMHOXKHUB 3TO
paBeHCcTBO Ha Y, IOJIyIaeM

rHxy=(Txy)*xy =



I1.10. O BkJItOYeHUUM B JioNOJHEHHEe ([MPOU3BEJIEHUE
COBIIQ/IAET C MHOXKUTEJIEM )

Teopema 9 (0 BkJItOYeHUM B fomnojHenue (r *y = x)). Pasencmeo
X kY = T BLNOANHACNCA Mo20a U MoAbKko mozda, koeda x x 7y = 0.

HokazareabcTBo. HeobxommmocTs. Ilyers x = & * y. YMHOXKHUB 3TO
paBeHCcTBO Ha Y, IOJIyIaeM

:Ij*@:(aj*y)*y:gj*(y*g):



I1.10. O BkJItOYeHUUM B JioNOJHEHHEe ([MPOU3BEJIEHUE
COBIIQ/IAET C MHOXKUTEJIEM )

Teopema 9 (0 BkJItOYeHUM B fomnojHenue (r *y = x)). Pasencmeo
X kY = T BLNOANHACNCA Mo20a U MoAbKko mozda, koeda x x 7y = 0.

HokazareabcTBo. HeobxommmocTs. Ilyers x = & * y. YMHOXKHUB 3TO
paBeHCcTBO Ha Y, IOJIyIaeM

rxy=(vry)xY=xx(yxy) =v*0=



I1.10. O BkJItOYeHUUM B JioNOJHEHHEe ([MPOU3BEJIEHUE
COBIIQ/IAET C MHOXKUTEJIEM )

Teopema 9 (0 BkJItOYeHUM B fomnojHenue (r *y = x)). Pasencmeo
X kY = T BLNOANHACNCA Mo20a U MoAbKko mozda, koeda x x 7y = 0.

HokazareabcTBo. HeobxommmocTs. Ilyers x = & * y. YMHOXKHUB 3TO
paBeHCcTBO Ha Y, IOJIyIaeM

rxy=(rxy)xy=xx(yxy)=xx0=0



I1.10. O BkJItOYeHUUM B JioNOJHEHHEe ([MPOU3BEJIEHUE
COBIIQ/IAET C MHOXKUTEJIEM )

Teopema 9 (0 BkJItOYeHUM B fomnojHenue (r *y = x)). Pasencmeo
X kY = T BLNOANHACNCA Mo20a U MoAbKko mozda, koeda x x 7y = 0.

HokazareabcTBo. HeobxommmocTs. Ilyers x = & * y. YMHOXKHUB 3TO
paBeHCcTBO Ha Y, IOJIyIaeM

rxy=(rxy)xy=xx(yxy)=xx0=0

— TIOJIYUMJIM TpebyeMoe COOTHOIICHHE.



I1.10. O BkJItOYeHUUM B JioNOJHEHHEe ([MPOU3BEJIEHUE
COBIIQ/IAET C MHOXKUTEJIEM )

Teopema 9 (0 BkJItOYeHUM B fomnojHenue (r *y = x)). Pasencmeo
X kY = T BLNOANHACNCA Mo20a U MoAbKko mozda, koeda x x 7y = 0.

JlokazaTreabcTBO. /JocTaToIHOCTD.



I1.10. O BkJItOYeHUUM B JioNOJHEHHEe ([MPOU3BEJIEHUE
COBIIQ/IAET C MHOXKUTEJIEM )

Teopema 9 (0 BkJItOYeHUM B fomnojHenue (r *y = x)). Pasencmeo
X kY = T BLNOANHACNCA Mo20a U MoAbKko mozda, koeda x x 7y = 0.

Joka3zaTteabcTBo. /locrarounocts. [lycts o %y = 0. Torzga, cornacuo
akcuomam A8 a), A3 a), A7 a) noiydaem

r=x*x1=



I1.10. O BkJItOYeHUUM B JioNOJHEHHEe ([MPOU3BEJIEHUE
COBIIQ/IAET C MHOXKUTEJIEM )

Teopema 9 (0 BkJItOYeHUM B fomnojHenue (r *y = x)). Pasencmeo
X kY = T BLNOANHACNCA Mo20a U MoAbKko mozda, koeda x x 7y = 0.

Joka3zaTteabcTBo. /locrarounocts. [lycts o %y = 0. Torzga, cornacuo
akcuomam A8 a), A3 a), A7 a) noiydaem

v=axl=ax(y+y) =



I1.10. O BkJItOYeHUUM B JioNOJHEHHEe ([MPOU3BEJIEHUE
COBIIQ/IAET C MHOXKUTEJIEM )

Teopema 9 (0 BkJItOYeHUM B fomnojHenue (r *y = x)). Pasencmeo
X kY = T BLNOANHACNCA Mo20a U MoAbKko mozda, koeda x x 7y = 0.

Joka3zaTteabcTBo. /locrarounocts. [lycts o %y = 0. Torzga, cornacuo
akcuomam A8 a), A3 a), A7 a) noiydaem

r=rxl=xx(y+y)=v*ry+r*y=



I1.10. O BkJItOYeHUUM B JioNOJHEHHEe ([MPOU3BEJIEHUE
COBIIQ/IAET C MHOXKUTEJIEM )

Teopema 9 (0 BkJItOYeHUM B fomnojHenue (r *y = x)). Pasencmeo
X kY = T BLNOANHACNCA Mo20a U MoAbKko mozda, koeda x x 7y = 0.

Joka3zaTteabcTBo. /locrarounocts. [lycts o %y = 0. Torzga, cornacuo
akcuomam A8 a), A3 a), A7 a) noiydaem

r=zxl=xx*x(y+y)=x*xyt+axxy=x*xy+0=



I1.10. O BkJItOYeHUUM B JioNOJHEHHEe ([MPOU3BEJIEHUE
COBIIQ/IAET C MHOXKUTEJIEM )

Teopema 9 (0 BkJItOYeHUM B fomnojHenue (r *y = x)). Pasencmeo
X kY = T BLNOANHACNCA Mo20a U MoAbKko mozda, koeda x x 7y = 0.

Joka3zaTteabcTBo. /locrarounocts. [lycts o %y = 0. Torzga, cornacuo
akcuomam A8 a), A3 a), A7 a) noiydaem

r=zxl=x*x(y+y)=x*xyt+rxxy=xc*xy+0=uxx*xy.



I1.11. Crrcok 3JjieMeHTapHbIX TeopeM

_ y+x=1,
TeopeMa 1 (KpHTepHﬁ o6paTHOro 3jIeMeHTa). iy = T <~
y*xx =0.
Teopema 2 (06 WHBOJIIOTUBHOCTHA ). T=2x.
Teopema 3 (06 ofHO3HAauHOCTH ). L = Y < T = 1.
TeopeMa 4 (BaKOH noryiomenust). T + L * Y = .
TeopeMa 5 (3aKOH morJionienus). I X (:C + y) =XT.

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

Teopema 7 (BaKOHbI ne-Moprana). G,). T+Y=2T*Y, 6) T*xY=2x+Y.

Teopema 8. Pasencmeo x * y = 0 svnoansemcea mozda u moabko mo-
eda, k02da T +7Y =17,

Teopema 9. Pasercmso x xy = x 66iNOAHACMCA Mo20a U MOABKO MO-
2da, xoeda x xy = 0. Paccmompems npumep?



II1. HekoTophble nmoHsiTusi Teopun OyJieBbIX aJreop
PaccMmoTprM HEKOTOpPBIE TEOPEMBI U «BTOPUYHbIEY TOHATHS TEOPUN OY-
JIEBBIX aJIreop.



II1.1. Teopema o aBoiicTBEHHOIT OyJ/ieBOil ajiredope

TeopeMa 10 (0 JBOMCTBEeHHOU OyseBoii ajrebpe). Eeau
E?zz(l?,{l,(h-+,*,__‘}> —  byaesa  anzebpa, MO aN2eOPAUMECKAA
cucmema B' = (B, {O, 1, +, _}> mooice Asasemcs 6yaecol arzedpoil.

JloKka3zaTeabCTBO.



II1.1. Teopema o aBoiicTBEHHOIT OyJ/ieBOil ajiredope

TeopeMa 10 (0 JBOMCTBEeHHOU OyseBoii ajrebpe). Eeau
B = (B, {1, 0, +, *,_}> —  byaesa  anzebpa, MO aN2eOPAUMECKAA
cucmema B' = (B, {O, 1, +, _}> mooice Asasemcs 6yaecol arzedpoil.

JlokazaTeabcTBO. OUeBuIHOE CJIEICTBUE U3 aKCUOM OyJIeBOil aJji-
reopHhl.



II1.1. Teopema o aBoiicTBEHHOIT OyJ/ieBOil ajiredope

TeopeMa 10 (0 JBOMCTBEeHHOU OyseBoii ajrebpe). Eeau
B = (B, {1, 0, +, *,_}> —  byaesa  anzebpa, MO aN2eOPAUMECKAA
cucmema B' = (B, {O, 1, +, _}> mooice Asasemcs 6yaecol arzedpoil.

JlokazaTeabcTBO. OUeBuIHOE CJIEICTBUE U3 aKCUOM OyJIeBOil aJji-
reopHhl.

Omnpenesienne 1. Feau B = (B, {1, 0, +, *,_}> — obyaesa anzebpa,
mo anzebpauveckas cucmema B = (B, {O, 1, %, +, _}> HA3VIBAETNCA Q-
2eOpoti, TBOMCTBEHHOI % Oy.ae6otl arzcope B.



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AAEMCA HYACTNUYHBLM nOp.FL(?’K?OM Ha rHocumene 6yﬂ660ﬂ mee6pm.

Jloka3aTeJabCTBO.



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AACNCA LACTNULHBLM NOPADKOM Ha Hocumene byresoti arzedpol.

HokazareabcTBo. Pediiekcusinocts oueBngHa:



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AACNCA LACTNULHBLM NOPADKOM Ha Hocumene byresoti arzedpol.

HokazareabcTBo. Pediiekcusinocts oueBngHa:

T*T =T =



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AACNCA LACTNULHBLM NOPADKOM Ha Hocumene byresoti arzedpol.

HokazareabcTBo. Pediiekcusinocts oueBngHa:

T*xr =T = T < T.



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AACNCA LACTNULHBLM NOPADKOM Ha Hocumene byresoti arzedpol.

JokazaTeabcTBO. [IpoBepuM anTrncuMMeTPUIHOCTD:



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AACNCA LACTNULHBLM NOPADKOM Ha Hocumene byresoti arzedpol.

JokazaTeabcTBO. [IpoBepuM anTrncuMMeTPUIHOCTD:

<
{x_y,i
y<ux



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AACNCA LACTNULHBLM NOPADKOM Ha Hocumene byresoti arzedpol.

JokazaTeabcTBO. [IpoBepuM anTrncuMMeTPUIHOCTD:

< =
(ru_ fov=n
y<uw y*xr =1y



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AACNCA LACTNULHBLM NOPADKOM Ha Hocumene byresoti arzedpol.

JokazaTeabcTBO. [IpoBepuM anTrncuMMeTPUIHOCTD:

{xﬁy, {x*y:l:,
= = I =T*xy =
y<ux Yy*xr =y



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AACNCA LACTNULHBLM NOPADKOM Ha Hocumene byresoti arzedpol.

JokazaTeabcTBO. [IpoBepuM anTrncuMMeTPUIHOCTD:

{xﬁy, {x*y:l:,
= = T =T *xY=Y*xT =
y<ux Yy*xr =y



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AAEMCA HYACTNUYHBLM ’n,Op.FLOT{iOM Ha rHocumene 6y:/L660Uo CLJL265pr.

JokazaTeabcTBO. [IpoBepuM anTrncuMMeTPUIHOCTD:

=Y = TERY=T = T=rkY=1yY*kx =
y<uw y*rxr =y rrysyEr=Y



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AAEMCA HYACTNUYHBLM ’n,Op.FLOT{iOM Ha rHocumene 6y:/L660Uo CLJL265pr.

JlokazaTeabcTBO. [IpoBepuM TpaH3UTUBHOCTD:



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AAEMCA HYACTNUYHBLM ’n,Op.FLOT{iOM Ha rHocumene 6y:/L660Uo CLJL265pr.

JlokazaTeabcTBO. [IpoBepuM TpaH3UTUBHOCTD:

x <
{ _y7:> = r <z
y<z



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AAEMCA HYACTNUYHBLM ’n,Op.FLOT{iOM Ha rHocumene 6y:/L660Uo CLJL265pr.

JlokazaTeabcTBO. [IpoBepuM TpaH3UTUBHOCTD:

< _
{x—y’i{x*y x’:> = <z
y<z yxz=1y



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AAEMCA HYACTNUYHBLM ’n,Op.FLOT{iOM Ha rHocumene 6y:/L660Uo CLJL265pr.

JlokazaTeabcTBO. [IpoBepuM TpaH3UTUBHOCTD:

< _
{x—y’i{x*y x’:>:c>r<z: = <z
y<z ykz=y



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AAEMCA HYACTNUYHBLM ’n,Op.FLOT{iOM Ha rHocumene 6y:/L660Uo CLJL265pr.

JlokazaTeabcTBO. [IpoBepuM TpaH3UTUBHOCTD:

< —
{x_y,i{x*y x’ix*z:(x*y)*z: = < 2.
y <z yxz=1y



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AAEMCA HYACTNUYHBLM ’n,Op.FLOT{iOM Ha rHocumene 6y:/L660Uo CLJL265pr.

JlokazaTeabcTBO. [IpoBepuM TpaH3UTUBHOCTD:

< —
{x_y,i{x*y x’ix*z:x*(y*z): = < 2.
y <z yxz=1y



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AAEMCA HYACTNUYHBLM ’n,Op.FLOT{iOM Ha rHocumene 6y:/L660Uo CLJL265pr.

JlokazaTeabcTBO. [IpoBepuM TpaH3UTUBHOCTD:

{xéy, {x*yw
= = T*2=TxY*x2z2=T*xy= = T < 2.
Yy z yxz=1y



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AAEMCA HYACTNUYHBLM ’n,Op.FLOT{iOM Ha rHocumene 6y:/L660Uo CLJL265pr.

JlokazaTeabcTBO. [IpoBepuM TpaH3UTUBHOCTD:

{xéy, {x*yw
— = T*Z =T Y*2Z2=T*xY=oT =
Yy <z yxz=y



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AAEMCA HYACTNUYHBLM ’n,Op.FLOT{iOM Ha rHocumene 6y:/L660Uo CLJL265pr.

JlokazaTeabcTBO. [IpoBepuM TpaH3UTUBHOCTD:

< rT*xY =2
{ _y,:>{ Y ’ix*z:x*y*z:x*y:xixﬁz-
y<z y*xz=y



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AAEMCA HYACTNUYHBLM ’n,Op.FLOT{iOM Ha rHocumene 6y:/L660Uo CLJL265pr.

JlokazaTeabcTBO. [IpoBepuM TpaH3UTUBHOCTD:

< rT*xY =2
{ _y,:>{ Y ’ix*z:x*y*z:x*y:xixﬁz-
y<z y*xz=y

Teopema joKazaHa.



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AAEMCA HYACTNUYHBLM ’nOp.FL(?’KiOM Ha rHocumene 6yﬂ660ﬂ mee6pm.

Omnpenenenne 2. Omuowenue <, ssederroe Ha byaresol arzebpe npa-
susoM. T < Y mozda u moavko moada, k020a T x Y = T, HA3VLEAEMCA WH-
AYIIAPOBAHHBIM YaCTUYHBLIM ITOPSIIKOM.



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AAEMCA HYACTNUYHBLM ’n,Op.FLOT{iOM Ha rHocumene 6y:/L660Uo CLJL265pr.

Omnpenenenne 2. Omuowenue <, ssederroe Ha byaresol arzebpe npa-
susoM. T < Y mozda u moavko moada, k020a T x Y = T, HA3VLEAEMCA WH-
AYIIAPOBAHHBIM YaCTUYHBLIM ITOPSIIKOM.

Hanpumep, B Gysesoit anrebpe noamuaoxkects (A; {U, N, ~}) MHO-

wkecrBa M (1o ectb A = {X X C M p) uHAYIUPOBAHHBIN OPsIOK

COBII/Ia€T ¢ OTHOIIEHUEM, COOTBETCTBYIOIEMY Ipejinkary C.



I11.2. Onpenesiennne 4acTUYHOIO HNOPSAKA, MHIYIIMPO-
BaHHOT'O Ha OyJjieBoil ajareope

PaccmoTrpum oTtHOmenne <, BBeJIeHHOE Ha OyJIeBoil ajaredpe npaBuIoM:
xr < y TOrJla U TOJILKO TOTJIa, KOTJIa L * I = XT.

TeopeMa 11 (O YaCTUIHOM MOpsiJiKe HA OyseBoii ajrebpe). Ommnowenue < A6-
AACNCA LACTNULHBLM NOPADKOM Ha Hocumene byresoti arzedpol.

Omnpenenenne 2. Omuowenue <, ssederroe Ha byaresol arzebpe npa-
susoM. T < Y mozda u moavko moada, k020a T x Y = T, HA3VLEAEMCA WH-
AYIIAPOBAHHBIM YaCTUYHBLIM ITOPSIIKOM.

B asrebpe n-mectubix OyneBbix dynknuii (A, {V,A,}) ub-
JYIMPOBAHHBI TTOPSJIOK COBIAJIAET ¢ OTHOIICHUEM, COOTBETCTBYIOIEMY
npeaukary <.



I11.3. Kpurepuii mHIAyIIMPOBAHHOIO OTHOIIEHUS Ya-
CTUYHOI'O IOPAdKa

Teopema 12 (Kpurepuii <). B 0ysesoti aneebpe x <y mozda u mosvko
moezda, xo2da x + 1y = .

JloKka3aTeabCTBO.



I11.3. Kpurepuii mHIAyIIMPOBAHHOIO OTHOIIEHUS Ya-
CTUYHOI'O IOPAdKa

Teopema 12 (Kpurepuii <). B 0ysesoti aneebpe x <y mozda u mosvko
moezda, xo2da x + 1y = .

JokazareabcTBo. OueBuIHOE C/IeJCTBUE ONPEaeJeHIs U aKCHO-
MbI AD5.



II1.4. Onpeneenue aroma OyJieBoii aaredpbl

Teopema 12 (Kpurepnii <). B 0yae6ot anzeope x <y moeda u mosvko
moezda, xo2da x + Yy = .

JlokazareabcTBo. OueBHnjIHOE CJIeJICTBIE ONPEIeJeHUs U aKCHOo-
MbI AD5.

Omnpenenenue 3. Omauunoii om 0 anemenm x  0Y.1e601  an2ebpbL
(B, {1, 0, +, *, _}> HA3BIBAELMCA ATOMOM, €CAU OAA 1100020 INEMENMG
y u3 B, omauunozo om 0, cnpasedaiusa asvmepramuea: subo T x Yy = x,
aubo rxy = 0.

PaccmoTrpers npumep?
Kax Mbl yBIIUM, /I8 KOHEUHBIX OYJIEBBIX aJiredp pojib aTOMOB sBJIs-
eTCy pellaolei.



I11.5. Kpurepmnii aroma

Teopema 12 (Kpurepuii <). B 0ysesoti anseeope x <y mozda u mosvko
moeda, xo2da x + 1y = v.

HokazareabcTBo. OUeBUHOE CJEACTBUE OIpeaeeHnd U aKCHO-
MbI Ab.

Omnpenenenne 3. Omauyrvii om 0 anemenm x  6yaesotll an2ebpwl
(B, {1, 0, +, *, _}> HA3DIBAENCA ATOMOM, €CAU OAA 100020 INEMEHMG
y u3 B, omauunozo om 0, cnpasediusa arvmeprnamusa: Aub0 T * 1y = x,
aubo x xy = 0.

JlemMMa 1 (xpurepuit aroma). IACMEHM T ABAACTNCA AMOMOM OYACEOT AN-
2Pl Mo20a U MOALKO Mo20a, K0204 0H ABAACNCA MUHUMAALHLM HEH-
NEBBIM INEMEHMOM OMHOCUMEALHO UHOYUUPOBAHHO20 YACTUYHO20 NO-
padKa.



IV. CBoiicTBa aToOMOB
PaccMoTpuM HEKOTOpBIE CBOHCTBA aTOMOB.



IV.1. Teopema o npousBegeHn aTOMOB

TeopeMa 13 (CB].: O NPOU3BEICHUYU ATOMOB). ﬂ/Lﬂ A10001T pa3aAuvYHbvLT aArmo-
MOB T U Y CTZpCLSG@/LUSO COOMHoOwWeHUE T * Y = 0.

Jloka3aTeJabCTBO.



IV.1. Teopema o npousBegeHn aTOMOB

TeopeMa 13 (CB].: O NPOU3BEICHUYU ATOMOB). ﬂ/Lﬂ A10001T pa3aAuvYHbvLT aArmo-
MOB T U Y CTZpCLSG@/LUSO COOMHoOwWeHUE T * Y = 0.

HokazaresbeTBo.  [Ipsivoe  cjiejicTBEE  ONpeJIe/IeHHsT  aTOMA!
rxy € {0,x} N{0,y} = {0}, To ectb z *x y = 0.



IV.2. Teopema o morJiomnieHun aromMa JOIIOJTHEHUEM

TeopeMa 13 (CB].: O NPOU3BEICHUYU ATOMOB). ﬂ/Lﬂ A10001T pa3aAuvYHbvLT aArmo-
MOB T U Y cnpaeeﬂ/zueo COOMHoOwWeHUE T * Y = 0.

TeopeMa 14 (CB2: O TIOIJIOIIEHUM aToMa JIOMOJTHEHUEM ). ﬂ.ﬂﬂ N100LT pasaus-
HbLX AIMoMOo8 T U Y C?’LpCLSGd/LUSO coomrowerue r —+ @ = g

Jloka3aTeabCTBO.



IV.2. Teopema o morJiomnieHun aromMa JOIIOJTHEHUEM

TeopeMa 13 (CB].: O NPOU3BEICHUYU ATOMOB). ﬂ/Lﬂ A10001T pa3aAuvYHbvLT aArmo-
MOB T U Y CanLSGdJLUSO COOMHoOwWeHUE T * Y = 0.

TeopeMa 14 (CB2: O TIOIJIOIIEHUM aToMa JIOMOJTHEHUEM ). ﬂ.ﬂﬂ N100LT pasaus-
HbLX AIMoMOo8 T U Y C?’LpCLSGd/LUSO coomrowerue r —+ @ = g

JHokazareabcTBO. [lo 3akony ae-Moprana jpocraTodno JoKasaTh
PaBEHCTBO



IV.2. Teopema o morJiomnieHun aromMa JOIIOJTHEHUEM

TeopeMa 13 (CB].: O NPOU3BEICHUYU ATOMOB). ﬂ/Lﬂ A10001T pa3aAuvYHbvLT aArmo-
MOB T U Y CanLSGdJLUSO COOMHoOwWeHUE T * Y = 0.

TeopeMa 14 (CB2: O TIOIJIOIIEHUM aToMa JIOMOJTHEHUEM ). ﬂ.ﬂﬂ N100LT pasaus-
HbLX AIMoMOo8 T U Y C?’LpCLSGd/LUSO coomrowerue r —+ @ = g

JHokazareabcTBO. [lo 3akony ae-Moprana jpocraTodno JoKasaTh
PaBEHCTBO T * Y = V.



IV.2. Teopema o morJiomnieHun aromMa JOIIOJTHEHUEM

TeopeMa 13 (CB].: O NPOU3BEICHUYU ATOMOB). ﬂ/Lﬂ A10001T pa3aAuvYHbvLT aArmo-
MOB T U Y CanLSGdJLUSO COOMHoOwWeHUE T * Y = 0.

TeopeMa 14 (CB2: O TIOIJIOIIEHUM aToMa JIOMOJTHEHUEM ). ﬂ.ﬂﬂ N100LT pasaus-
HbLX AIMoMOo8 T U Y C?’LpCLSGd/LUSO coomrowerue r —+ @ = g

JHokazareabcTBO. [lo 3akony ae-Moprana jpocraTodno JoKasaTh
PaBEHCTBO T * Yy = Y. TaK KakK y — aToM, TO JOCTATOYHO J0Ka3aTh, YTO



IV.2. Teopema o morJiomnieHun aromMa JOIIOJTHEHUEM

TeopeMa 13 (CB].: O NPOU3BEICHUYU ATOMOB). ﬂ/Lﬂ A10001T pa3aAuvYHbvLT aArmo-
MOB T U Y CanLSGdJLUSO COOMHoOwWeHUE T * Y = 0.

TeopeMa 14 (CB2: O TIOIJIOIIEHUM aToMa JIOMOJTHEHUEM ). ﬂ.ﬂﬂ N100LT pasaus-
HbLX AIMoMOo8 T U Y C?’LpCLSGd/LUSO coomrowerue r —+ @ = g

JHokazareabcTBO. [lo 3akony ae-Moprana jpocraTodno JoKasaTh
PaBEHCTBO T * ¢y = Y. TaK KakK ¢y — aTOM, TO JOCTATOIHO JOKa3aTh, 9TO

T*xy # 0.



IV.2. Teopema o morJiomnieHun aromMa JOIIOJTHEHUEM

TeopeMa 13 (CB].: O NPOU3BEICHUYU ATOMOB). ﬂ/&ﬂ A10001T pa3aAuvYHbvLT aArmo-
MOB T U Y CTZpCLSGdJLUSO COOMHoOwWeHUE T * Y = 0.

TeopeMa 14 (CB2: O TIOIJIOIIEHUM aToMa JIOMOJTHEHUEM ). ﬂﬂﬁ N100LT pasaus-
HbLX AIMoMOo8 T U Y C?’LpCLGGd/LUGO coomrowerue r —+ y = y

JHokazareabcTBO. [lo 3akony ae-Moprana jpocraTodno JoKasaTh
PABEHCTBO T * ¢y = ¥. TaK KaK Yy — aTOM, TO JIOCTATOYHO JOKa3aTh, UYTO
T*xy # 0.

[Tycts  * y = 0. Ilo cBoiictBy CB1: «0 mmpom3BeieHUN ATOMOB»
nojiydaem, 4to T * y = 0.



IV.2. Teopema o morJiomnieHun aromMa JOIIOJTHEHUEM

TeopeMa 13 (CB].: O NPOU3BEICHUYU ATOMOB). ﬂ/&ﬂ A10001T pa3aAuvYHbvLT aArmo-
MOB T U Y CTZpCLSGdJLUSO COOMHoOwWeHUE T * Y = 0.

TeopeMa 14 (CB2: O TIOIJIOIIEHUM aToMa JIOMOJTHEHUEM ). ﬂﬂﬁ N100LT pasaus-
HbLX AIMoMOo8 T U Y C?’LpCLGGd/LUGO coomrowerue r —+ y = y

JHokazareabcTBO. [lo 3akony ae-Moprana jpocraTodno JoKasaTh
PABEHCTBO T * ¢y = ¥. TaK KaK Yy — aTOM, TO JIOCTATOYHO JOKa3aTh, UYTO
T*xy # 0.

[Tycts  * y = 0. Ilo cBoiictBy CB1: «0 mmpom3BeieHUN ATOMOB»
nmosaydaeM, 9To T x y = 0. CitesoBaTe/IbHO, ¢ OJIHON CTOPOHHI,
TxY+arxy=



IV.2. Teopema o morJiomnieHun aromMa JOIIOJTHEHUEM

TeopeMa 13 (CB].: O NPOU3BEICHUYU ATOMOB). ﬂ/&ﬂ A10001T pa3aAuvYHbvLT aArmo-
MOB T U Y CTZpCLSGdJLUSO COOMHoOwWeHUE T * Y = 0.

TeopeMa 14 (CB2: O TIOIJIOIIEHUM aToMa JIOMOJTHEHUEM ). ﬂﬂﬁ N100LT pasaus-
HbLX AIMoMOo8 T U Y C?’LpCLGGd/LUGO coomrowerue r —+ y = y

JHokazareabcTBO. [lo 3akony ae-Moprana jpocraTodno JoKasaTh
PABEHCTBO T * ¢y = ¥. TaK KaK Yy — aTOM, TO JIOCTATOYHO JOKa3aTh, UYTO
T*xy # 0.

[Tycts  * y = 0. Ilo cBoiictBy CB1: «0 mmpom3BeieHUN ATOMOB»
nmosaydaeM, 9To T x y = 0. CitesoBaTe/IbHO, ¢ OJIHON CTOPOHHI,
Txy+rxy=04+0=



IV.2. Teopema o morJiomnieHun aromMa JOIIOJTHEHUEM

TeopeMa 13 (CB].: O NPOU3BEICHUYU ATOMOB). ﬂ/&ﬂ A10001T pa3aAuvYHbvLT aArmo-
MOB T U Y CanLSGdJLUSO COOMHoOwWeHUE T * Y = 0.

TeopeMa 14 (CB2: O TIOIJIOIIEHUM aToMa JIOMOJTHEHUEM ). ﬂﬂﬁ N100LT pasaus-
HbLX AIMoMOo8 T U Y C?’LpCLSGd/LUGO coomrowerue r —+ g = y

JHokazareabcTBO. [lo 3akony ae-Moprana jpocraTodno JoKasaTh
PABEHCTBO T * ¢y = ¥. TaK KaK Yy — aTOM, TO JIOCTATOYHO JOKa3aTh, UYTO
T*xy # 0.

[Tycts  * y = 0. Ilo cBoiictBy CB1: «0 mmpom3BeieHUN ATOMOB»
nmosaydaeM, 9To T x y = 0. CitesoBaTe/IbHO, ¢ OJIHON CTOPOHHI,
zxy+zrzxy=04+0=0.



IV.2. Teopema o morJiomnieHun aromMa JOIIOJTHEHUEM

TeopeMa 13 (CB].: O NPOU3BEICHUYU ATOMOB). ﬂ/&ﬂ A10001T pa3aAuvYHbvLT aArmo-
MOB T U Y CTZpCLSG@/LUSO COOMHoOwWeHUE T * Y = 0.

TeopeMa 14 (CB2: O TIOIJIOIIEHUM aToMa JIOMOJTHEHUEM ). ﬂﬂﬂ N100LT pasaus-
HbLX AIMoMOo8 T U Y C?’LpCLGGd/LUGO coomrowerue r —+ y = y

JHokazareabcTBO. [lo 3akony ae-Moprana jpocraTodno JoKasaTh
PABEHCTBO T * ¢y = ¥. TaK KaK Yy — aTOM, TO JIOCTATOYHO JOKa3aTh, UYTO
T*xy # 0.

[Tycts  * y = 0. Ilo cBoiictBy CB1: «0 mmpom3BeieHUN ATOMOB»
nmosaydaeM, 9To T x y = 0. CitesoBaTe/IbHO, ¢ OJIHON CTOPOHHI,
zxy+zrzxy=04+0=0.

C JApyroii  cTopoHbl, IO aKcmoMaM OyJieBOil  aJjiredphl,
TxYy+arxy=



IV.2. Teopema o morJiomnieHun aromMa JOIIOJTHEHUEM

TeopeMa 13 (CB].: O NPOU3BEICHUYU ATOMOB). ﬂ/&ﬂ A10001T pa3aAuvYHbvLT aArmo-
MOB T U Y CTZpCLSG@/LUSO COOMHoOwWeHUE T * Y = 0.

TeopeMa 14 (CB2: O TIOIJIOIIEHUM aToMa JIOMOJTHEHUEM ). ﬂﬂﬂ N100LT pasaus-
HbLX AIMoMOo8 T U Y C?’LpCLGGd/LUGO coomrowerue r —+ y = y

JHokazareabcTBO. [lo 3akony ae-Moprana jpocraTodno JoKasaTh
PABEHCTBO T * ¢y = ¥. TaK KaK Yy — aTOM, TO JIOCTATOYHO JOKa3aTh, UYTO
T*xy # 0.

[Tycts  * y = 0. Ilo cBoiictBy CB1: «0 mmpom3BeieHUN ATOMOB»
nmosaydaeM, 9To T x y = 0. CitesoBaTe/IbHO, ¢ OJIHON CTOPOHHI,
zxy+zrzxy=04+0=0.

C JApyroii  cTopoHbl, IO aKcmoMaM OyJieBOil  aJjiredphl,
Txy+axxy=(T+x)*xy=



IV.2. Teopema o morJiomnieHun aromMa JOIIOJTHEHUEM

TeopeMa 13 (CB].: O NPOU3BEICHUYU ATOMOB). ﬂ/&ﬂ A10001T pa3aAuvYHbvLT aArmo-
MOB T U Y CTZpCLSG@/LUSO COOMHoOwWeHUE T * Y = 0.

TeopeMa 14 (CB2: O TIOIJIOIIEHUM aToMa JIOMOJTHEHUEM ). ﬂﬂﬂ N100LT pasaus-
HbLX AIMoMOo8 T U Y C?’LpCLGGd/LUGO coomrowerue r —+ y = y

JHokazareabcTBO. [lo 3akony ae-Moprana jpocraTodno JoKasaTh
PABEHCTBO T * ¢y = ¥. TaK KaK Yy — aTOM, TO JIOCTATOYHO JOKa3aTh, UYTO
T*xy # 0.

[Tycts  * y = 0. Ilo cBoiictBy CB1: «0 mmpom3BeieHUN ATOMOB»
nmosaydaeM, 9To T x y = 0. CitesoBaTe/IbHO, ¢ OJIHON CTOPOHHI,
zxy+zrzxy=04+0=0.

C JApyroii  cTopoHbl, IO aKcmoMaM OyJieBOil  aJjiredphl,
Txyt+axxy=(T+x)xy=1*xy=



IV.2. Teopema o morJiomnieHun aromMa JOIIOJTHEHUEM

TeopeMa 13 (CB].: O NPOU3BEICHUYU ATOMOB). ﬂ/&ﬂ A10001T pa3aAuvYHbvLT aArmo-
MOB T U Y CTZpCLSG@/LUSO COOMHoOwWeHUE T * Y = 0.

TeopeMa 14 (CB2: O TIOIJIOIIEHUM aToMa JIOMOJTHEHUEM ). ﬂﬂﬂ N100LT pasaus-
HbLX AIMoMOo8 T U Y C?’LpCLGGd/LUGO coomrowerue r —+ y = y

JHokazareabcTBO. [lo 3akony ae-Moprana jpocraTodno JoKasaTh
PABEHCTBO T * ¢y = ¥. TaK KaK Yy — aTOM, TO JIOCTATOYHO JOKa3aTh, UYTO
T*xy # 0.

[Tycts  * y = 0. Ilo cBoiictBy CB1: «0 mmpom3BeieHUN ATOMOB»
nmosaydaeM, 9To T x y = 0. CitesoBaTe/IbHO, ¢ OJIHON CTOPOHHI,
zxy+zrzxy=04+0=0.

C JApyroii  cTopoHbl, IO aKcmoMaM OyJieBOil  aJjiredphl,
Txy+axxy=(T+x)xy=1xy=uy.



IV.2. Teopema o morJiomnieHun aromMa JOIIOJTHEHUEM

TeopeMa 13 (CB].: O NPOU3BEICHUYU ATOMOB). ﬂ/&ﬂ A10001T pa3aAuvYHbvLT aArmo-
MOB T U Y CTZpCLSGdJLUSO COOMHoOwWeHUE T * Y = 0.

TeopeMa 14 (CB2: O TIOIJIOIIEHUM aToMa JIOMOJTHEHUEM ). ﬂﬂﬁ N100LT pasaus-
HbLX AIMoMOo8 T U Y C?’LpCLGGd/LUGO coomrowerue r —+ y = y

JHokazareabcTBO. [lo 3akony ae-Moprana jpocraTodno JoKasaTh
PaBEHCTBO T * ¢y = Y. TaK KakK ¢y — aTOM, TO JOCTATOIHO JOKa3aTh, 9TO
T*xy # 0.

[Tycts  * y = 0. Ilo cBoiictBy CB1: «0 mmpom3BeieHUN ATOMOB»
nmosaydaeM, 9To T x y = 0. CitesoBaTe/IbHO, ¢ OJIHON CTOPOHHI,
zxy+zrzxy=04+0=0.

C JApyroii  cTopoHbl, IO aKcmoMaM OyJieBOil  aJjiredphl,
Txy+axxy=(T+x)*xy=1xy=y. SBuaunr, y =0, uro nporu-
BOPEUYUT OIIPEJIE/IEHUIO aTOMa.



IV.3. Teopema o 1 KoHeuHoi1 Oyj1eBOil aJaredopmbl

Teopema 15. Ecau 6ysesa anzebpa (B, {1, 0, +, *,_}> umMeem KoHe-
HOE wUCA0 anemernmos 6 nocumene B, ub = {a,b, ... ¢} — mmoocecmeso

ecex ee amomos, mol=a+b+...+c.
Jloka3aTeabCTBO.



IV.3. Teopema o 1 KoHeuHoi1 Oyj1eBOil aJaredopmbl
Teopema 15. Ecau 6ysesa anzebpa (B, {1, 0, +, *,_}> umMeem KoHe-

HOE wUCA0 anemernmos 6 nocumene B, ub = {a,b, ... ¢} — mmoocecmeso
ecex ee amomos, mol=a+b+...+c.
Jloka3aTeabCTBO.

a b c



IV.3. Teopema o 1 KoHeuHoi1 Oyj1eBOil aJaredopmbl

Teopema 15. Ecau 6ysesa anzebpa (B, {1, 0, +, *,_}> umMeem KoHe-
HOE wUCA0 anemernmos 6 nocumene B, ub = {a,b, ... ¢} — mmoocecmeso

ecex ee amomos, mol=a+b+...+c.

IokazareabcTBo. llyctb h =a+ b+ ...+ ¢ b




IV.3. Teopema o 1 KoHeuHoi1 Oyj1eBOil aJaredopmbl

Teopema 15. Ecau 6ysesa anzebpa (B, {1, 0, +, *,_}> umMeem KoHe-
HOE wUCA0 anemernmos 6 nocumene B, ub = {a,b, ... ¢} — mmoocecmeso

ecex ee amomos, mol=a+b+ ...+ c.
,ZLOKa?,aTeJIBCTBo [Tycts h = a + b+...+c

[To 3akony ge-Moprana h =a*b* ... *¢C.




IV.3. Teopema o 1 KoHeuHoi1 Oyj1eBOil aJaredopmbl

Teopema 15. Ecau 6ysesa anzebpa (B, {1, 0, +, *,_}> umMeem KoHe-
HOE wUCA0 anemernmos 6 nocumene B, ub = {a,b, ... ¢} — mmoocecmeso

ecex ee amomos, mol=a+b+ ...+ c.
,ZLOKa?,aTeJIBCTBo [Tycts h = a + b+...+c

[To 3akony ge-Moprana h =a*b* ... *¢C.
JlocTaTouHO J0Ka3aTh, 4to h = 0.




IV.3. Teopema o 1 KoHeuHoi1 Oyj1eBOil aJaredopmbl

Teopema 15. Ecau 6ysesa anzebpa (B, {1, 0, +, *,_}> umMeem KoHe-
HOE wUCA0 anemernmos 6 nocumene B, ub = {a,b, ... ¢} — mmoocecmeso

ecex ee amomos, mol=a+b+...+c.
Ioka3zareabcTBo. I[Iyctb h =a+b+ ...+ c

[To 3akony ge-Moprana h =a*b* ... *¢C.

o

h

JlocraToyno jokazarh, uro h = 0. [Iycts h # 0.




IV.3. Teopema o 1 KoHeuHoi1 Oyj1eBOil aJaredopmbl

Teopema 15. Ecau 6ysesa anzebpa (B, {1, 0, +, *,_}> umMeem KoHe-
HOE wUCA0 anemernmos 6 nocumene B, ub = {a,b, ... ¢} — mmoocecmeso

ecex ee amomos, mol=a+b+...+c.
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(tr+ .. +tn) + (1 + ...+ t,) =1,
1, COIJIACHO JIEMME O ITPOMU3BEIEHNN aTOMOB,
(t1 4. .+ tp) *x (i + ...+ t,) =
=l %1 0 koo + ... Flp kb1 + ...+l xt, =



IV.4. Teopema 00 a3jtemeHTax KoHedHOII BA

Teopema 16. [Iycmv b6yaesa anzebpa (B, {1,0,+,*,_}> umeem

KOHEYHBIT Hocumensv B.
a=101+ts+...+1tn,

VaeB a#0 = { t; —amomuw, me. Vr € B t;xx € {0, t;},
ti<a, m.e. tixa=t;, t;,+a=a.

HokazarenbctBo. [lycrs {t1,...,t,} — MHOXKECTBO Bcex aTOMOB.

T b Tt =ttt
B camowm sene, mo TeopeMe o 1 koHedHOIT OyJIeBOil aJjiredpbl
(t1 4.4 tm)+ 1 + ...+ 1) =1,
1, COIJIACHO JIEMME O ITPOMU3BEIEHNN aTOMOB,
(t1 4. .+ tp) *x (i + ...+ t,) =
=t %ty +tixtpao+ ...+t kb + ...+t xt, =0.



IV.4. Teopema 00 a3jtemeHTax KoHedHOII BA

Teopema 16. [lycmv 6yaesa anzebpa (B, {1,0,+,*,_}> umeem

KOHEYHBIT Hocumensv B.
a=10+1t+ ...+,

VaeB a#0 = { t; —amomuwt, me. Vr € B t;xx € {0, t;},
ti<a, me. t;ixa=1t;, t,+a=a.

HokazarenbctBo. [lycrs {t1,...,t,} — MHOXKECTBO Bcex aTOMOB.

T b Tl =t .t
Tax,
(t1+ ... +tm)+ (s + ...+, =1,
(t1+...+tm)*(tme1 +...+1,) =0,

B CUITY KpuTepusi oOpaTHOro 3JIEMEHTAa,
bl b=t 4 ...+t




IV.4. Teopema 00 a3jtemeHTax KoHedHOII BA

Teopema 16. [lycmv 6yaesa anzebpa (B, {1,0,+,*,_}> umeem

KOHEYHBIT Hocumensv B.
a=101+ts+...4+1tn,

VaeB a#0 = { t; —amomuwt, me. Vr € B t;xx € {0, t;},
ti<a, me. t;ixa=1t;, t,+a=a.

HokazarenbctBo. [lycrs {t1,...,t,} — MHOXKECTBO Bcex aTOMOB.

A=t b Tl =ttt

B camomMm nernte, a =a +t; =
IIOCKOJIBKY, COTJIACHO KPUTEPUIO MH/LYIIMPOBAHHOI'O OTHOIIIEHus <,



IV.4. Teopema 00 a3jtemeHTax KoHedHOII BA

Teopema 16. [lycmv 6yaesa anzebpa (B, {1,0,+,*,_}> umeem

KOHEYHBIT Hocumensv B.
a=101+ts+...4+1tn,

VaeB a#0 = { t; —amomuwt, me. Vr € B t;xx € {0, t;},
ti<a, me. t;ixa=1t;, t,+a=a.

HokazarenbctBo. [lycrs {t1,...,t,} — MHOXKECTBO Bcex aTOMOB.

A=t b Tl =ttt

B camomMm nernte, a =a +t; =
IIOCKOJIBKY, COTJIACHO KPUTEPUIO MH/LYIIMPOBAHHOI'O OTHOIIIEHus <,

thh<a & a-+t=a.



IV.4. Teopema 00 a3jtemeHTax KoHedHOII BA

Teopema 16. [lycmv 6yaesa anzebpa (B, {1,0,+,*,_}> umeem

KOHEYHBIT Hocumensv B.
a=101+ts+...4+1tn,

VaeB a#0 = { t; —amomuwt, me. Vr € B t;xx € {0, t;},
ti<a, me. t;ixa=1t;, t,+a=a.

HokazarenbctBo. [lycrs {t1,...,t,} — MHOXKECTBO Bcex aTOMOB.

A=t b Tl =ttt

B camoMm nente, a =a+t; =a+ty =
IIOCKOJIBKY, COTJIACHO KPUTEPUIO MH/LYIIMPOBAHHOI'O OTHOIIIEHus <,

h<a <& a-+ity=a.



IV.4. Teopema 00 a3jtemeHTax KoHedHOII BA

Teopema 16. [lycmv 6yaesa anzebpa (B, {1,0,+,*,_}> umeem

KOHEYHBIT Hocumensv B.
a=101+ts+...4+1tn,

VaeB a#0 = { t; —amomuwt, me. Vr € B t;xx € {0, t;},
ti<a, me. t;ixa=1t;, t,+a=a.

HokazarenbctBo. [lycrs {t1,...,t,} — MHOXKECTBO Bcex aTOMOB.

A=t b Tl =ttt

B camom Jente, a =a+ti=a+ty=... =a+t,,
IIOCKOJIBKY, COTJIACHO KPUTEPUIO MH/LYIIMPOBAHHOI'O OTHOIIIEHuS <,

tm<a << a-+t,=na.



IV.4. Teopema 00 a3jtemeHTax KoHedHOII BA

Teopema 16. [lycmv 6yaesa anzebpa (B, {1, 0, +, *, _}> umeem
KOHEUHDIT Hocumens B.
a=10+1t+ ...+,

VaeB a#0 = { t; —amomuwt, me. Vr € B t;xx € {0, t;},
ti<a, me. t;ixa=1t;, t,+a=a.

HokazarenbctBo. [lycrs {t1,...,t,} — MHOXKECTBO Bcex aTOMOB.

)
a="tmi1+...+t, =01+ ...+ 1.
B camom gnente, a =a+t; =a+ty=... = a-+t,,, 103TOMYy

a+tmel+...+t, =



IV.4. Teopema 00 a3jtemeHTax KoHedHOII BA

Teopema 16. [lycmv 6yaesa anzebpa (B, {1, 0, +, *, _}> umeem
KOHEUHDIT Hocumens B.
a=10+1t+ ...+,

VaeB a#0 = { t; —amomuwt, me. Vr € B t;xx € {0, t;},
ti<a, me. t;ixa=1t;, t,+a=a.

HokazarenbctBo. [lycrs {t1,...,t,} — MHOXKECTBO Bcex aTOMOB.

a=T . =t ...+t
B camom gnente, a =a+t; =a+ty=... = a-+t,,, 103TOMYy
a+tpir+... 4+, =
=a+ty,+tp1+...+1, =



IV.4. Teopema 00 a3jtemeHTax KoHedHOII BA

Teopema 16. [lycmv 6yaesa anzebpa (B, {1,0,+,*,_}> umeem

KOHEYHBIT Hocumensv B.
a=10+1t+ ...+,

VaeB a#0 = { t; —amomuwt, me. Vr € B t;xx € {0, t;},
ti<a, me. t;ixa=1t;, t,+a=a.

HokazarenbctBo. [lycrs {t1,...,t,} — MHOXKECTBO Bcex aTOMOB.

)
a="tmi1+...+t, =01+ ...+ 1.
B camom gnente, a =a+t; =a+ty=... = a-+t,,, 103TOMYy
a+tm1+...+t, =

:a+tm+tm+1++tn:
=a+tym1+tnttp+... .+, =



IV.4. Teopema 00 a3jtemeHTax KoHedHOII BA

Teopema 16. [lycmv 6yaesa anzebpa (B, {1,0,+,*,_}> umeem

KOHEYHBIT Hocumensv B.
a=10+1t+ ...+,

VaeB a#0 = { t; —amomuwt, me. Vr € B t;xx € {0, t;},
ti<a, me. t;ixa=1t;, t,+a=a.

HokazarenbctBo. [lycrs {t1,...,t,} — MHOXKECTBO Bcex aTOMOB.

)
a="tmi1+...+t, =01+ ...+ 1.
B camom gnente, a =a+t; =a+ty=... = a-+t,,, 103TOMYy
a+tm1+...+t, =

—a+th+...+tp1t+tp+ttpa+... .+, =



IV.4. Teopema 00 a3jtemeHTax KoHedHOII BA

Teopema 16. [lycmv 6yaesa anzebpa (B, {1,0,+,*,_}> umeem

KOHEYHBIT Hocumensv B.
a=10+1t+ ...+,

VaeB a#0 = { t; —amomuwt, me. Vr € B t;xx € {0, t;},
ti<a, me. t;ixa=1t;, t,+a=a.

HokazarenbctBo. [lycrs {t1,...,t,} — MHOXKECTBO Bcex aTOMOB.

)
a="tmi1+...+t, =01+ ...+ 1.
B camom gnente, a =a+t; =a+ty=... = a-+t,,, 103TOMYy
a+tm1+...+t, =

:a+tm+tm+1++tn:
—att b Aty bty bt b At =at 1=



IV.4. Teopema 00 a3jtemeHTax KoHedHOII BA

Teopema 16. [lycmv 6yaesa anzebpa (B, {1,0,+,*,_}> umeem

KOHEYHBIT Hocumensv B.
a=10+1t+ ...+,

VaeB a#0 = { t; —amomuwt, me. Vr € B t;xx € {0, t;},
ti<a, me. t;ixa=1t;, t,+a=a.

HokazarenbctBo. [lycrs {t1,...,t,} — MHOXKECTBO Bcex aTOMOB.

)
a="tmi1+...+t, =01+ ...+ 1.
B camom gnente, a =a+t; =a+ty=... = a-+t,,, 103TOMYy
a+tm1+...+t, =

:a+tm+tm+1++tn:
—atti b Aty bty bt b Aty =a+1=1.



IV.4. Teopema 00 a3jtemeHTax KoHedHOII BA

Teopema 16. [lycmv 6yaesa anzebpa (B, {1, 0, +, *, _}> umeem
KOHEUHDIT Hocumens B.
a=10+1t+ ...+,

VaeB a#0 = { t; —amomuwt, me. Vr € B t;xx € {0, t;},
ti<a, me. t;ixa=1t;, t,+a=a.

HokazarenbctBo. [lycrs {t1,...,t,} — MHOXKECTBO Bcex aTOMOB.

)
a="tmi1+...+t, =01+ ...+ 1.
B camom gnente, a =a+t; =a+ty=... = a-+t,,, 103TOMYy
a+tmeg+...+t, =1,

a*(tm+1—|——i—tn):a*tm+1—|—+a*tn:O



IV.4. Teopema 00 a3jtemeHTax KoHedHOII BA

Teopema 16. [lycmv 6yaesa anzebpa (B, {1,0,+,*,_}> umeem

KOHEYHBIT Hocumensv B.
a=10+1t+ ...+,

VaeB a#0 = { t; —amomuwt, me. Vr € B t;xx € {0, t;},
ti<a, me. t;ixa=1t;, t,+a=a.

HokazarenbctBo. [lycrs {t1,...,t,} — MHOXKECTBO Bcex aTOMOB.

)
a=tn+...+t,=0+...+1,.
B camom gnente, a =a+t; =a+ty=... = a-+t,,, 103TOMYy
a+tmeg+...+t, =1,

a*(tm+1++tn):a*tm+1++a*tn:O

[To kpuTrepuio o6paTHOrO 3jIeMeHTa a = t,, 1 + ... + tp,.



IV.4. Teopema 00 a3jtemeHTax KoHedHOII BA

Teopema 16. [lycmv 6yaesa anzebpa (B, {1,0,+,*,_}> umeem

KOHEYHBIT Hocumensv B.
a=10+1t+ ...+,

VaeB a#0 = { t; —amomuwt, me. Vr € B t;xx € {0, t;},
ti<a, me. t;ixa=1t;, t,+a=a.

HokazarenbctBo. [lycrs {t1,...,t,} — MHOXKECTBO Bcex aTOMOB.

a=tmi1+...+t, =01+ ...+ 1.

TeopeMa JOKa3aHa.



IV.5. Teopema o kjaccudukanmm KOHEYHBIX OyJIeBbIX
aJreop

TeopeMa 17 (o KyaccuuKanmuu KOHEYHbIX OyJIeBbIX ajiredp). Beaxas KOHEM -

Has byaesa arzebpa U30MOPPHA an2e0De NOOMHONCECTNE MHOHCECTNEA
ee aIMmoMmMO8.

JloKka3aTeabCTBO.



IV.5. Teopema o kjaccudukanmm KOHEYHBIX OyJIeBbIX
aJreop

TeopeMa 17 (o KyaccuuKanmuu KOHEYHbIX OyJIeBbIX ajiredp). Beaxas KOHEM -
Has byaesa arzebpa U30MOPPHA an2e0De NOOMHONCECTNE MHOHCECTNEA
ee amomoas.

HHokazarenbctBo. [losoxkum f(1) paBHbIM MHOKECTBY BCEX aTO-
MOB HCXOJHON Oysieoii anrebper, f(0)=0, f(+)=U, f[f(x)=n0n,
f() =" (B nocaeaaem ciydae Mo~ ITOHUMAETCST JIOTOJIHEHe).



IV.5. Teopema o kjaccudukanmm KOHEYHBIX OyJIeBbIX
aJreop

TeopeMa 17 (o KyaccuuKanmuu KOHEYHbIX OyJIeBbIX ajiredp). Beaxas KOHEM -
Has byaesa arzebpa U30MOPPHA an2e0De NOOMHONCECTNE MHOHCECTNEA
ee amomoas.

HHokazarenbctBo. [losoxkum f(1) paBHbIM MHOKECTBY BCEX aTO-
MOB HCXOJHON Oysieoii anrebper, f(0)=0, f(+)=U, f[f(x)=n0n,
f() =" (B nocaeaaem ciydae Mo~ ITOHUMAETCST JIOTOJIHEHe).

CoryiacHo TeopeMe 00 3jieMeHTaX KOHEeYHOIl OyJyieBoii ajredphl,
BCAKUIT 9JIEMEHT 9TOM aareOpbl IBISeTCsS CyMMOI HEKOTOPBIX €e aTOMOB.



IV.5. Teopema o kjaccudukanmm KOHEYHBIX OyJIeBbIX
aJreop

TeopeMa 17 (o KyaccuuKanmuu KOHEYHbIX OyJIeBbIX ajiredp). Beaxas KOHEM -
Has byaesa arzebpa U30MOPPHA an2e0De NOOMHONCECTNE MHOHCECTNEA
ee amomoas.

HHokazarenbctBo. [losoxkum f(1) paBHbIM MHOKECTBY BCEX aTO-
MOB HCXOJHON Oysieoii anrebper, f(0)=0, f(+)=U, f[f(x)=n0n,
f() =" (B nocaeaaem ciydae Mo~ ITOHUMAETCST JIOTOJIHEHe).

CoryiacHo TeopeMe 00 3jieMeHTaX KOHEeYHOIl OyJyieBoii ajredphl,
BCAKUIT 9JIEMEHT 9TOM aareOpbl IBISeTCsS CyMMOI HEKOTOPBIX €e aTOMOB.
g atromoB a, b, . . ., ¢ TTOJIOXKUM

fla+b+...+¢)={a,b,...,c}, [f(0)=10. (1)



IV.5. Teopema o kjaccudukanmm KOHEYHBIX OyJIeBbIX
aJreop

TeopeMa 17 (o KyaccuuKanmuu KOHEYHbIX OyJIeBbIX ajiredp). Beaxas KOHEM -
Has byaesa arzebpa U30MOPPHA an2e0De NOOMHONCECTNE MHOHCECTNEA
ee amomoas.

HHokazarenbctBo. [losoxkum f(1) paBHbIM MHOKECTBY BCEX aTO-
MOB HCXOJHON Oysieoii anrebper, f(0)=0, f(+)=U, f[f(x)=n0n,
f() =" (B nocaeaaem ciydae Mo~ ITOHUMAETCST JIOTOJIHEHe).

CoryiacHo TeopeMe 00 3jieMeHTaX KOHEeYHOIl OyJyieBoii ajredphl,
BCAKUIT 9JIEMEHT 9TOM aareOpbl IBISeTCsS CyMMOI HEKOTOPBIX €e aTOMOB.
g atromoB a, b, . . ., ¢ TTOJIOXKUM

fla+b+...+¢)={a,b,...,c}, [f(0)=10. (1)

Herpyno niposeputh, uto f — tpedyemblii n3oMopdusm. Teopema, jjoka-
3aHa.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — bynesa aneebpa ¢ xoneunvim nocumenem B,

mo mruostcecmso B cocmoum uz 2" anemenmos,  20e n — namypasvroe

YUCAO, PABHOE KOAUYECNBY GIMOMO8 0ysesotl arzedpuv, IB.
JloKa3aTebCTBO.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B|.
Joka3zareabcTBo. CoryiacHo TeopeMe 0 KJjaccuduKaluyu KoOHe -
HBIX OYJIEBBIX aJIre0P JI0CTATOUHO J0KA3aTh, UTO MHOYKECTBO BCEX 110/1-
MHOYKECTB 1-3JIEMEHTHOI'0 MHOYKECTBa, COCTOUT 13 2" 3JIeMeHTOB.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B|.

Joka3zareabcTBo. CoryiacHo TeopeMe 0 KJjaccuduKaluyu KoOHe -
HBIX OYJIEBBIX aJIre0P JI0CTATOUHO J0KA3aTh, UTO MHOYKECTBO BCEX 110/1-
MHOYKECTB N-3JIEMEHTHOI'O MHOYKECTBa COCTOUT U3 2" 3J1eMeHTOB.

Ob6o3HaYMM MHOZKECTBO ITOJMHOXKECTB MHOKecTBa A depe3 Py, a Ko-
JINYECTBO 3JIEMEHTOB B MHOXKeCTBe P4 JIJIsI n-371eMeHTHOTO MHOXKecTBa, A
— uepes k(n). Hayo nokazars, uto k(n) = 2.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .

JlokazarebCcTBO. Hasda undykuyuu. KakoBo MUHUMAJIbHOE BO3MOK-
HOE KOJINYECTBO 3JIEMEHTOB B MHOKecTBe? HacTo orBedaror, 4To 1, HO
510 HepepHO. CyImecTByeT ele IycToe MHOXKeCTBO, 1mo3ToMmy ng = 0. VY
IIyCTOI'0 MHOYKECTBa, €CTb TOJIbKO OJIHO IIOJMHOYKECTBO — CAMO 9TO MHO-
JKECTBO, TO €CTh y MHOMKeCTBa () MHOKECTBO IIOJIMHOZKECTB MMEET B/
{@}. Takum obpazom, k(0) = 1 = 2°. Baza unaykiuu JokasaHa.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo

mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
JokazareabcTBo. [llaz undyxuyuu. Ilycrs B MHOXKecTBe A couep-

YKUTCST pOBHO 1 > () 9JIEMEHTOB, U JijIsl JII0OOI0 TaKOro HOMEpa, 1M, UTO

0 <m < n, umeer mMecto paBeHcTBo k(m) = 2". Ham Hajio JoKa3aTh,
aro k(n) = 2".



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .

JokazareabcTBo. [llaz undyxuyuu. Ilycrs B MHOXKecTBe A couep-
YKUTCsT POBHO 1 > () 9JIEMEHTOB, U JIJIsl JIIOOOI0 TAKOro HOMepa 1M, 9TO
0 <m < n, umeer mMecto paBeHcTBo k(m) = 2". Ham Hajio JoKa3aTh,
aro k(n) = 2".

Kax MbI yzKe oTMeuan, riaBHas 3a/a4a [Ipu IPUMeHeHIH MeTO/[a Ma-
TeMaTUIeCKO NH/IYKIIMNA COCTOUT B TOM, UTO HAJI0 CBECTH PacCMaTpUBa-
eMYIO CUTYaIUI0 K CJIyUal «MEHbIIEro 1.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
JokazareabcTBo. [llaz undyxuyuu. Ilycrs B MHOXKecTBe A couep-
YKUTCsT POBHO 1 > () 9JIEMEHTOB, U JIJIsl JIIOOOI0 TAKOro HOMepa 1M, 9TO
0 <m < n, umeer mMecto paBeHcTBo k(m) = 2". Ham Hajio JoKa3aTh,
aro k(n) = 2".
Haio «yMeHBIINTH KOJIMIECTBO 3JIEMEHTOB B MHOXKecTBe A». [1j1st 9T0r0



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .

JokazareabcTBo. [llaz undyxuyuu. Ilycrs B MHOXKecTBe A couep-
YKUTCsT POBHO 1 > () 9JIEMEHTOB, U JIJIsl JIIOOOI0 TAKOro HOMepa 1M, 9TO
0 <m < n, umeer mMecto paBeHcTBo k(m) = 2". Ham Hajio JoKa3aTh,
aro k(n) = 2".

Haio «yMeHBIINTb KOJIMIECTBO 9JIEMEHTOB B MHOXKecTBe A». [ 3T0-
ro yaaJanM 3 A HeKOTOPbIN IPOM3BOJIbHBIN 9JIEMEHT @, OJIYINM MHOXKE-
cTBO B.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .

JokazareabcTBo. [llaz undyxuyuu. Ilycrs B MHOXKecTBe A couep-
YKUTCsT POBHO 1 > () 9JIEMEHTOB, U JIJIsl JIIOOOI0 TAKOro HOMepa 1M, 9TO
0 <m < n, umeer mMecto paBeHcTBo k(m) = 2". Ham Hajio JoKa3aTh,
aro k(n) = 2".

ViaauMm n3 A HEKOTOPBIH POU3BOJIbHBIN 3JIEMEHT @, IOJYIUM MHO-
»kecTBo B. Tak Kak B MHOXKecTBe B COIEPyKUTCS POBHO 1L — 1 9JIeMEHT,
TO, 110 IPEJIIOJIOXKEHNIO UHIYKIINK, B MHOYKecTBe Pp COIep:KUTCs POBHO
k(n —1) = 2" ajeMenToB — 10JMHOKECTB MHOKecTBa B.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
Jloka3aTeJbCcTBO. YiaiuM u3 A HeKOTOpbIil IIPOU3BOJILHBIL 3Jjie-
MEHT @, MOJIydUM MHO»KecTBO B. Tak Kak B MHO»KecTBe B Ccolep KuTcst
POBHO M — 1 3JEMEHT, TO, 1O TPEIOJIOKEHNUIO WHIYKIINNI, B MHOXKECTBE
Pp copepzkures posio k(n — 1) = 2"! sjeMenToB — 10MHOKECTB MHO-
»kectBa B. OcTaioch BBISICHUTD, CKOJILKO ITOJAMHOYKECTB MHOXKecTBa A He
nortajio B Pp. MbI JlokazkeM, 9TO WX CTOJBKO Ke, CKOJIbKO 9JIEMEHTOB B

Pg.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .

Jloka3aTeJbCcTBO. YiaiuM u3 A HeKOTOpbIil IIPOU3BOJILHBIL 3Jjie-
MEHT @, MOJIydUM MHO»KecTBO B. Tak Kak B MHO»KecTBe B Ccolep KuTcst
POBHO N — 1 9JIeMEHT, TO, 110 IIPEJIIOJI0KEHNI0 MHIYKIIMI, B MHOYKECTBE
Pp copepzkures posio k(n — 1) = 2"! sjeMenToB — 10MHOKECTB MHO-
»kectBa B. OcTaioch BBISICHUTD, CKOJILKO ITOJAMHOYKECTB MHOXKecTBa A He
nonaJjo B Pg. Ecm MbI JloKaykeM, 4TO UX CTOJIBKO K€, CKOJIBKO 9JIeMEHTOB
B Pp, TO

kn)=kn—1)+k(n—1)=2""1 42"t =252t =9



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .

JlokazareabcTBO. Kak j0Ka3aTh, 4TO IOJMHOXKECTB MHOXKecTBa A,
He MHOoIaBIINX B Pp, CTOJIBKO »Ke, CKOJILKO 3jieMeHToB B Pg? MoxkHo,
HaIIpUMeD,



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .

JlokazareabcTBO. Kak j0Ka3aTh, 4TO IOJMHOXKECTB MHOXKecTBa A,
He IOIAaBIINX B Pg, CTOJIIBLKO 2Ke, CKOJIBKO 3/1eMeHTOB B Pp? MorkHO, Ha-
IPUMEP, YCTAHOBUTH B3aMMHO OJ[HO3HAUYHOE O0TOOpazkKeHue f MHOXKeCTBa
Pp Ha MHO)XKECTBO Bcex Tex IIOJMHOXKECTB MHOXKecTBa A, KoTophie He
SIBJISIIOTCS DJIEMEHTaMU MHOXKecTBa, Pp.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .

HHokazarenbctBo. [lojoxkum, nampumep, f(C) = C U{a} misa xkax-
noro noamuoxkecrsa C' MuooxkecTsa B.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
HHokazarenbctBo. [lojoxkum, nampumep, f(C) = C U{a} misa xkax-
Joro rnoamHoxkectsa C' MHOY)KecTBa, B.
Bo-niepsoix, mpu stom f(C) — snement u3 Py, He sBjsiomuiics siie-
MEHTOM MHOYKecTBa Pg,



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
HHokazarenbctBo. [lojoxkum, nampumep, f(C) = C U{a} misa xkax-
noro noaMuozkectsa C' MHooxkectsa B.
Bo-tiepeeix, mpu srom  f(C) — osmement wu3 Py, He sBis-
IOIUICS  9JIEMEHTOM MHOXKecTBa, Ppg, BO-BTOPBIX, OYEBHUJIHO, HUTO

00@(f) UOA3(f) = D(f) U E(f) = P(A).



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
HHokazarenbctBo. [lojoxkum, nampumep, f(C) = C U{a} misa xkax-
Joro rnoamHoxkectsa C' MHOY)KecTBa, B.
OcraJjioch NPOBEPUTDH, YTO OTOOparkeHue f sIBJIsieTcss 63auMHo 00HO-
3HAUHDIM, T.€.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
HHokazarenbctBo. [lojoxkum, nampumep, f(C) = C U{a} misa xkax-
Joro rnoamHoxkectsa C' MHOY)KecTBa, B.
OcraJjioch NPOBEPUTDH, YTO OTOOparkeHue f sIBJIsieTcss 63auMHo 00HO-
3HAUHDIM, T.€.

C=D < f(C)=f(D).



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
HHokazarenbctBo. [lojoxkum, nampumep, f(C) = C U{a} misa xkax-
Joro rnoamHoxkectsa C' MHOY)KecTBa, B.
Tot dakT, uTo

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

ciejlyeT U3 OJHO3HAYHOCTH onepannu U.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
HHokazarenbctBo. [lojoxkum, nampumep, f(C) = C U{a} misa xkax-
Joro rnoamHoxkectsa C' MHOY)KecTBa, B.
Teneps M0KaxKeM 63aUMHYI OJTHOZHAIHOCTD.

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

B nmannoMm ciaydae MBI (paKTHUECKH IIPOBENIEM TOJILKO «IeHEePaIuios,
«obopmiienney MPOBEIUTE CAMOCTOSATEIHHO.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
HHokazarenbctBo. [lojoxkum, nampumep, f(C) = C U{a} misa xkax-
Joro rnoamHoxkectsa C' MHOY)KecTBa, B.
Teneps M0KaxKeM 63aUMHYI OJTHOZHAIHOCTD.

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

Nrax, nHajo jokazars pasencmeo maoxkecTs C' u D. 3amMeTnm, 9T0 poJih
MHOkecTB C' 1 D coBepIlleHHO OJINHAKOBA: €CJIM Mbl IIOMeHsieM 0003Have-
Hust C' u D mMectaMiu, HU OJIHO U3 YTBEPXKJIEHUI OT 9TOr0 He M3MEHUTCS.
Kaxk rosopsit «C' u D BXOJsT BO Bce PpOPMYJIbI CUMMETPUTHO>.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
HHokazarenbctBo. [lojoxkum, nampumep, f(C) = C U{a} misa xkax-
Joro rnoamHoxkectsa C' MHOY)KecTBa, B.
Teneps M0KaxKeM 63aUMHYI OJTHOZHAIHOCTD.

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

Nrak, a0 jokasarb pasencmeo Muoxkects C' u D. Kax ropopsar «C u
D BXoasaT Bo Bce OPMYJIbI CUMMETPUIHO». [IosToMYy MOXKHO J0Ka3aThb
TOJIBKO OJIHO BKJItoueHue, Hanpumep, C' C D,



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
HHokazarenbctBo. [lojoxkum, nampumep, f(C) = C U{a} misa xkax-
Joro rnoamHoxkectsa C' MHOY)KecTBa, B.
Teneps M0KaxKeM 63aUMHYI OJTHOZHAIHOCTD.

C=D & f(C)=f(D).
[Iycre x € C.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
HHokazarenbctBo. [lojoxkum, nampumep, f(C) = C U{a} misa xkax-
Joro rnoamHoxkectsa C' MHOY)KecTBa, B.
Teneps M0KaxKeM 63aUMHYI OJTHOZHAIHOCTD.

C=D & f(C)=f(D).
[Tycte x € C. Tax kak f(C) = f(D), 7o CU{a} =D U{a}.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
HHokazarenbctBo. [lojoxkum, nampumep, f(C) = C U{a} misa xkax-
Joro rnoamHoxkectsa C' MHOY)KecTBa, B.
Teneps M0KaxKeM 63aUMHYI OJTHOZHAIHOCTD.

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

[Tycte 2z € C. Tak xak f(C) = f(D), o C'U{a} = DU {a}. lTosromy
x € DU{a}.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
HHokazarenbctBo. [lojoxkum, nampumep, f(C) = C U{a} misa xkax-
Joro rnoamHoxkectsa C' MHOY)KecTBa, B.
Teneps M0KaxKeM 63aUMHYI OJTHOZHAIHOCTD.

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

[Tycte 2z € C. Tak xak f(C) = f(D), o C'U{a} = DU {a}. lTosromy
x € D U{a}. BuaquT, 1o onpejesnennio o0beIMHeHst MHOXKECTB, & € D
win x € {a}.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
HHokazarenbctBo. [lojoxkum, nampumep, f(C) = C U{a} misa xkax-
Joro rnoamHoxkectsa C' MHOY)KecTBa, B.
Teneps M0KaxKeM 63aUMHYI OJTHOZHAIHOCTD.

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

[Tycte 2z € C. Tak xak f(C) = f(D), o C'U{a} = DU {a}. lTosromy
x € D U{a}. BuaquT, 1o onpejesnennio o0beIMHeHst MHOXKECTB, & € D
win x € {a}. Tak kax € B, 10, 110 BRIGODPY B, T # a.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
HHokazarenbctBo. [lojoxkum, nampumep, f(C) = C U{a} misa xkax-
Joro rnoamHoxkectsa C' MHOY)KecTBa, B.
Teneps M0KaxKeM 63aUMHYI OJTHOZHAIHOCTD.

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

[Tycrs o € C. Jlokazano, uro x ¢ {a}, Takum obpazom, x € D.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
HHokazarenbctBo. [lojoxkum, nampumep, f(C) = C U{a} misa xkax-
Joro rnoamHoxkectsa C' MHOY)KecTBa, B.
Teneps M0KaxKeM 63aUMHYI OJTHOZHAIHOCTD.

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

Urak, nokazano, aro C' C D, nostomy («u3 coobparKeHuil CuMMeTpums )

C=0D.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo

mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .
JlokazaTeabcTBO. Takum obOpa3om, J0KazaHo, 4TO [ — B3aMMHO

OJlHO3HAUHOE oToOpakenue, npudeM, odesuino, OI3(f)N(f) =0, u

OIB(f) U (f) = A.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .

JlokazaTeabcTBO. Takum obOpa3om, J0KazaHo, 4TO [ — B3aMMHO
OJlHO3HAUHOE oToOpakenue, npudeM, odesuino, OI3(f)N(f) =0, u
OA3(f) U (f) = A. CueroBatesibHO, OIMHOXKECTB MHOKeCTBA A, He 5B
JISTFOIIMXCST DJIEMEHTaMI MHOYKeCTBa P POBHO CTOJIBKO YK€, CKOJIBKO 316~
MEHTOB B MHOKecTBe Pg, To ecTb 2" ! mTyK.



IV.6. Teopema o0 KojmvyecTBe 3JIeMEHTOB B KOHEYHOIA
OyJ1eBoii ajareope

Teopema 18. Ecau B — by.sesa anzebpa ¢ konewnovim nocumenem B, mo
mHoocecmeo B cocmoum us 2" anemenmos, 2de n = |B| .

JlokazaTeabcTBO. Takum obOpa3om, J0KazaHo, 4TO [ — B3aMMHO
OJlHO3HAUHOE oToOpakenue, npudeM, odesuino, OI3(f)N(f) =0, u
OA3(f) U (f) = A. CueroBatesibHO, OIMHOXKECTB MHOKeCTBA A, He 5B
JISTIOITIMXCsl 3JIEMEHTAaMI MHOYKeCTBa P POBHO CTOJILKO 2Ke, CKOJILKO 3JIe-
MEHTOB B MHOKecTBe Pg, To ecTb 2" ! mTyK.

CorylacHO NPHUHIMIY MaTeMaTHYeCKOl MHIYKIUU, JOKA3bIBAEMOE
YTBEPKJICHIE CIIPABE/JINBO JIJIs JTI000I0 KOHETHOI'0 MHOYKECTBA.

Paccmorpers npumep?



V. CBa3p OyjeBBIX ajaredp c pemnreTkamMu

Omnpenesienne 4. Peasuyuonnas cucmema (cucmema ommouie-

nuti) A= (A, {<}), ede < — omnoweHrHue wacmuuHoz20 no-
PAJKa, HA3V6AEMCA PEIIETKOMR, ecau das mobux x, y us A

fvgxgu,
v<y<u,

<
Jue A Jve A VpeA Vge A K« {izz’ = p<wv, (2)

T <
{ =6 o< q.
L Ly =q
Ipu smom snemenm u = sup{x, y} nasvisaemcs ToOIHON BepXHeil rpa-

HBIO Mmhooicecmea {x,y}, v =inf{z,y} nasveaemca TouHON HUMK-
Hell TpaHbio MmHoxcecmea {x,y}.




V. CBa3p OyjeBBIX ajaredp c pemnreTkamMu

Omnpenesienne 4. Peasuyuonnas cucmema (cucmema omuouie-

nuti) A= (A, {<}), ede £ — omnoweHue wacmuuHoz20 no-
pAadra, na3vieaemcs PEIIeTKOn, ecau i amobvx x, y ud A

( USxSu) u:SUp{QJ,y}
v<y<u, v =inf{x,y}

<
Jue A Jve A VpeA Vge A K« {izz’ = p<wv, (2)

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

Omnpenenenune 5. Peweémxoli ¢ JOTMOTHEHUAMM HA3bIBAEMCA Pe-
WEMKA CO CB0TCMEOM
0<x _ sup{z, T} =1
0ecAdle A A — 4 A< ’ ’
< cAvee {x§1 ve {mf{x,f}—ﬂ. )



V. CBa3p OyjeBBIX ajaredp c pemnreTkamMu

Teopema 19. Chpasedauswv, caedyrowue ymeepcoenu.

1. ecou (B, {1,0,+, *,_}> — bysaesa anzebpa, u < — uHdYyU-
POBAHHOE OMHOWEHUE HACTNMUYHO20 NOPAJKA, Mo Pens-
yuornas cucmema (B, {<}) asasemea pewemroti;

2. A= (A, {<}) — pewemxa ¢ donoareHuamu, 6 xomopot one-
PavUL 88€0eHbL POPMYAAMU.

z +y = sup{z,y},
xxy = inf{x,y}, (4)
T =z,

mo (A, {1, 0, -+, *,_}> asaaemes byaesoti an2ebpoti.

JloKka3aTeabCTBO.



V. CBa3p OyjeBBIX ajaredp c pemnreTkamMu

Teopema 19. Chpasedauswv, caedyrowue ymeepcoenu.

1. ecou (B, {1,0,+, *,_}> — bysaesa anzebpa, u < — uHdYyU-
POBAHHOE OMHOWEHUE HACTNMUYHO20 NOPAJKA, Mo Pens-
yuornas cucmema (B, {<}) asasemea pewemroti;

2. A= (A, {<}) — pewemxa ¢ donoareHuamu, 6 xomopot one-
PavUL 88€0eHbL POPMYAAMU.

z +y = sup{z,y},
xxy = inf{x,y}, (4)
T =z,

mo (A, {1, 0, -+, *,_}> asaaemes byaesoti an2ebpoti.

Jloka3aTeJabCTBO CBOJINUTCS K IIPOBEPKE aKCHOM.



VI. Orymnaus OyJieBoii oT JIMHEIHOI aJareophl

DTN pe3yabTaTbl JEMOHCTPUPYIOT POJL aTOMOB OYJIeBOil aaredbpoi.
[TpocnexxkuBaeTcs aHAJIOTHS ¢ TeOpHUEll TMHEHHBIX TPOCTPAHCTB, ITPU STOM
OUYEBHUIHBI CJIEJIYIONINE OTJIMINA:



VI. Orymnaus OyJieBoii oT JIMHEIHOI aJareophl

DTN pe3yabTaTbl JEMOHCTPUPYIOT POJL aTOMOB OYJIeBOil aaredbpoi.
[TpocnexxkuBaeTcs aHAJIOTHS ¢ TeOpHUEll TMHEHHBIX TPOCTPAHCTB, ITPU STOM
OUYEBHUIHBI CJIEJIYIONINE OTJIMINA:

1. B nuHeiflHbIX npocTpaHcTBaX H30MOPQU3M OIPEJIeIsIeTcs] Heo HO-
3HATHO, B 3aBUCUMOCTHU OT BbIOOpa Oasuca. B OyneBbIX ajiredpax MHO-
YKECTBO ATOMOB OIIPeJIe/IsIeTCsT OJJHO3HATHO.



VI. Orymnaus OyJieBoii oT JIMHEIHOI aJareophl

DTN pe3yabTaTbl JEMOHCTPUPYIOT POJL aTOMOB OYJIeBOil aaredbpoi.
[TpocnexxkuBaeTcs aHAJIOTHS ¢ TeOpHUEll TMHEHHBIX TPOCTPAHCTB, ITPU STOM
OUYEBHUIHBI CJIEJIYIONINE OTJIMINA:

1. B nuHeiflHbIX npocTpaHcTBaX H30MOPQU3M OIPEJIeIsIeTcs] Heo HO-
3HATHO, B 3aBUCUMOCTHU OT BbIOOpa Oasuca. B OyneBbIX ajiredpax MHO-
YKECTBO ATOMOB OIIPeJIe/IsIeTCsT OJJHO3HATHO.

2. B Teopun nuHEHHLIX IMPOCTPAHCTB «CTAHJIAPTHOEY» ITPOCTPAHCTBO —
aprudmMeTnieckoe — 00/1aJ]a€T MOIIHBIM BBIYUCIUTETLHBIM allllapa-
TOM: amlapaToM MaTPUUHON ajareOphl.



Cracu6o

3a
BHUMaHUue!

e-mail: melnikov@k66.ru, melnikov@r66.ru

caiiter: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepuyThca K cnucKy npe3eHTanmii?
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