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[MIpumep 1. Hanpumep, ecau B3aTh B KauecTsBe () MHOKECTBO LEJIbIX
yrces U noJoxkuTh F = {+, -} — MHOKeCTBO U3 orepalnil «CJA0KeHHe»
M «yMHOXeHHe» (Ha MHOXxecTBe Lesbix uucen), P ={<} — orHo-
lIeHWe «MeHbllle JIM60 paBHO» (IS LEJbIX UMCENT), TO TOJYUUM aJji-
reopanveckyio cucremy: Z = (Z,{+, -}, {<}). PacecmoTpum curnatypy
Y= {fs, fo} {p<},p), rne pu3anana rabmuiei

t f+ fo b<
pt)] 2 2 2




[Ipumep 1. Hanpumep, ecu B3aTh B KauecTBe §) MHOXKECTBO LEJIbIX
yrces U noJoxkuTh F = {+, -} — MHOKeCTBO U3 orepalnil «CJA0KeHHe»
U «yMHOXeHHe» (Ha MHOXKecTBe wuesbix uuces), P ={<} — orHo-
lIEHHE «MEHbIIe JIUOO PaBHO» (JUIsl LEJbIX YHCEN), TO TOJyddM aJi-
reopanveckyio cucremy: Z = (Z,{+, -}, {<}). PacecmoTpum curnatypy

S = ({fs, fo}  {p<} 1), 1€ p 3anana TabAMLCIl

t | fy Jo p<
pt)| 2 2 2

Torna anrebpaundeckasi cuctrema Z = (Z, {+, -}, {<}) MmoxkeT 6bIThb Npeji-
cTaBJleHa B BUle (Z, V™), TJle HHTepIIPeTaLus v> onpejessiercs hopmy-

JIaMU.
(fe)(z,y) =2 +y

v

v(f)(zy)=a-y

v(p<) (z,y) = «x <y»
BepHyTbcs K leKUMU?



[Ipumep 2.
Pacemorpum curnatypy X = (0, {f,g,h}, u), tae

2
n  yHuBepcasbHble  anreGpel  ({10,20,40}, vy), <{®,{@}},y§

({0,1},v3), rne

p(z)




[Mpumep 2.

Paccemorpum curnarypy ¥ = (0, {f, g, h}, p), rae (7)

DO |~
[Nl Na
oS

a | fla,y)  glzy) b
2(a) |min{x,y} max{z,y} 40

(
vi()| XNY  XUuY {0}
vi(a)| x-y  max{z,y} 1

S

PaccmoTpum oTo6paxkeHus o, 1, ¢, 3aaHHble TaOJULIAMU



[Mpumep 2.

Paccmorpum curnarypy & = (0, {f, g, h}, u), tne MEI;) ; “;] g
a | flz,y)  glxy) h
vi(a) min{z,y} max{z, y} 40
vi()| XNY  XUuY {0}
o) ooy  madzyl |
PaccmoTpum oTo6paxkeHus o, 1, ¢, 3aaHHble TaOJULIAMU
x |10 20 40 |min max 40
D {0} n u {0
0 0 {0} n U {0} ;”; ; {1} — {1}.
27 0 {0} {0} n U {0}




[Mpumep 2.

)
DO [~
o
o>

Paccmorpum curnarypy & = (0, {f, g, h}, u), tne

p(z)

fle,y)  gle,y) b
12(04) min{z,y} max{x,y} 40
vi(a)l XNY Xuy {0}
vi(a)| x-y  max{z,y} 1
PaccmotpuM oToGparkeHust o, v, ¢, 3ajlaHHble TabJULAMA

x |10 20 40 |min max 40
|0 0 {0}y N u {0}
210 {0} {0} n U {0}
Ec/im B BepHOM BBICKAa3bIBAHUHM max {min{10,40}, max{10,20}} = 20 3ame-

HUTb 3JIEMEHTBI HOCUTEJISA U OIIEPALIMHU HA UX 06p83b1 OTHOCHTEJIbHO ©, TO
BHOBb I1OJIYUHM BEPHOE BbICKA3bIBAHHE.

S

x@{@}ﬂ U {@}
0 :

x° 1 |- max 1




[Mpumep 2.

Paccmorpum curnarypy & = (0, {f, g, h}, u), tne

)
DO [~
o

p(z)

oS

fle,y)  glz,y) b

a) | min{z,y} max{x,y} 40

(
vo(a)) XNY  XuY {0}/

)| zy  max{zy} 1

PaccmoTtpum oTo6paxkeHus o, 1, ¢, 3aaHHble TabJULIAMU

10 20 40

min max 40

D 0 {0}

0}

n u {0} x(é){(i)}

0 {0} {0}

N u {
- max

Tl

2
n u {0}

max ¥ {mingp{l()“”,él()‘p}, maxg"{lO‘p,QO“’}} =207 &

s (Bn{hHuOduo) =0,




[Mpumep 2.

)
DO [~
o
o>

Paccmorpum curnarypy & = (0, {f, g, h}, u), tne

p(z)

fle,y)  gle,y) b
12(04) min{z,y} max{x,y} 40
vi(a)l XNY Xuy {0}
vi(a)| x-y  max{z,y} 1
PaccmotpuM oToGparkeHust o, v, ¢, 3ajlaHHble TabJULAMA

x |10 20 40 |min max 40
|0 0 {0}y N u {0}
210 {0} {0} n U {0}
Ec/im B BepHOM BBICKAa3bIBAHUHM max {min{10,40}, max{10,20}} = 20 3ame-

HHUTb 3JIEMEHTbI HOCUTEJISI U OlT€EpalluK HA UX 06p83bl OTHOCHUTEJIbHO ¢, TO
BHOBb I1OJIYUHM BEPHOE BbICKA3bIBAHHE.

S

x@{@}ﬂ U {@}
0 :

x° 1 |- max 1




[Mpumep 2.

Paccmorpum curnarypy & = (0, {f, g, h}, u), tne

)
DO [~
o

p(z)

oS

f(z,y)

g(z,y)

h

min{x,y} max{z,y} 40

(
va(a)] XNY

Xuy {0}/

) vy ma{zy) 1

PaccmoTtpum oTo6paxkeHus o, 1, ¢, 3aaHHble TabJULIAMU

x |10 20 40

min max 40

|0 0 {0}

n u {0}

X

0}

SALRURU

n u {0}

76

0 {0}
0 1

N u {
- max

Tl

max ¥ {minw{l()w,él()‘/’}, maxw{low,QOw}} =20Y
< (ON{0hHu@u{d}) ={0}.




[Mpumep 2.

)
DO [~
o
o>

Paccmorpum curnarypy & = (0, {f, g, h}, u), tne

p(z)

fle,y)  gle,y) b
12(04) min{z,y} max{x,y} 40
vi(a)l XNY Xuy {0}
vi(a)| x-y  max{z,y} 1
PaccmotpuM oToGparkeHust o, v, ¢, 3ajlaHHble TabJULAMA

z |10 20 40 |min max 40
0 0 {0y N U {0}
2V 0 {0}y {0y n U {0}
MO2KHO NIPOBEPUTh, UTO aHAJOTHUYHAS] CHUTyalHUsl MOJydyaeTrcs C JiIIoObIM

BbICKA3bIBAHWEM TAKOTO THIA (T.e. UCMOJIb3YIOUIMM JIMIIb YKa3aHHbIE
9JIEMEHTBI U OTlepaluu U, ObITb MOXKET, CKOOKH ).

S

x@{@}ﬂ U {@}
0 :

x° 1 |- max 1




[Mpumep 2.

)
DO [~
o
o>

Paccmorpum curnarypy & = (0, {f, g, h}, u), tne

p(z)

a | flzy) glxy)  h
(o) | min{z, y} max{z,y} 40
Sa)) XNY XUy {0}

14
) oy madey)

S

PaccmoTpum oTo6paxkeHus o, 1, ¢, 3aaHHble TaOJULIAMU

z |10 20 40 |min max 40
z?| 0 0 {0}y n u {0}
V10 {0y {0} n U {0}
MoO>KHO NPOBEPUTDH, UTO aHAJOTHUHAS CUTyalMsl MOJiydaeTcs ¢ JIoObIM

BbICKa3bIBaHHEM TaKoro Tuna. Ho otoOpakeHus ¢ v 1) He aBASIOTCS B3a-
MMHO OJIHO3HAUHbIMH.

z |0 {0} n U {0}
0 - '

x* 1 max 1




[Mpumep 2.

)
DO [~
o
o>

Paccmorpum curnarypy & = (0, {f, g, h}, u), tne

p(z)

flo,y)  glzy) A
12(04) min{z,y} max{x,y} 40
vy(@)) XNY XUy {0}

vi(a)| x-y  max{z,y} 1

PaccmotpuM oToGparkeHust o, v, ¢, 3ajlaHHble TabJULAMA

z |10 20 40 |min max 40
0 0 {0y N U {0}
V10 {0} {0} N U {0}

A BoT dbyHKIMS (, SIBASIICH B3AUMHO 0JTHO3HAUYHOM, TOXKE COXpPaHseT 3Ha-
UCHUS UCTUHHOCTH BbICKA3bIBAHHUS MOCJIE€ 3aAMEHbI 3JIEMEHTOB Ha UX 00-

S

x@{@}ﬂ U {@}
0 :

x° 1 |- max 1

pa3bl OTHOCHUTEJIBHO (.



[Mpumep 2.

8
DO |~
DO |
o=

Paccemorpum curnarypy ¥ = (0, {f, g, h}, p), rae (7)

a | flzy)  gley) b
a) | min{z,y} max{x,y} 40

(
)] XNY XUy {0}/
vi(a)| x-y  max{z,y} 1

PaccmoTpum oToOpaxkeHus o, 1, ¢, 3aaHHble TabJULIAMU

x |10 20 40 |min max 40
w0 0 @ n u oy o0 Y
2V 0 {0}y {0y n U {0}

B camom jnese, HanpuMep, HCTHHHO BbICKa3bIBaHHE ({(Z)} U Q)) U =0,u
MCTHHHO TAKXKe BbICKA3bIBAHHE

({03 NC0%) LS 0¢ = ¢, 1e. max{(1-0),0} = 0.

max 1




Takum  oOpasom, yTBepxKIeHHS TakKoro Buaa 00  aJjrebpe
<{®, {@}} ,V§> SIBJISIIOTCS BEPHBIMU TOIJIA M TOJILKO TOT/A, KOTJA UX
«repeBoj» B yTBepkeHns 06 anredpe  ({0,1},v5) Takxke ABJISIIOTCS
BEPHBbIMU, TO €CTb 3TU aJre6pbl B 3TOM CMbICJIe «KAK Obl OJJMHAKOBbI.

OyHKIMK ¢ 1 1) 00eCreunBaoT JHUllb <OJAHOCTOPOHHUE TE€PEBO», TO
eCTb C HX OMOLLbIO BepHbIe yTBepxkeHns 06 anretpe ({10, 20,40}, vy)

«TEPEBOAATCS» B BEPHbIE YTBEPXKIACHUS 1J151 aredp <{Q), {(/)}} : y§> u

({0.1},25).

BepHyTbcs K JeKUMHU?



[Mpumep 3. [Tycme (Mbl Bocnonb3yeMes coraamieHuem)

A= <{07 1}7 {/\7 ﬁ}a {<}>7 B = <{®7 {@}}7 {ﬂ,_}, {C}>

[Ipu onpedesenuu onepayuu — npednoraecaemcs, 4mo 0ONOAHEeHUe
bepemcs do muoacecmsa {(}. [lokasame, umo areebpauueckue cu-
cmemolt A u B usomopghreol.

Pewenue.



[Mpumep 3. [Tycmo (Mbl BocnosbayeMes coryiaieniem )

- <{071}7 {Avﬁ}v {<}>7

[Ipu onpedesenuu onepayuu — npednoraecaemcs, 4mo 0ONOAHEeHUe
bepemcs do muoacecmsa {(}. [lokasame, umo areebpauueckue cu-

cmemol A u B usomopgnot.

- <{®7{@}}7 {ﬂ,_}, {C}>

Pewenue. [IpoBepum, uto usomMopduaMoM sIBJSETCS, Hanpumep,
dyHKUIMS @, 3aaHHast TaOJuLel

X

0

AN = <

x¥

0 {

1
0y N~




[Mpumep 3. [Tycmo (Mbl BocnosbayeMes coryiaieniem )

A= <{07 1}7 {/\7 _'}7 {<}>7 B = <{@7 {Q)}}7 {ﬂ,_}, {C}>

[Ipu onpedesenuu onepayuu — npednoraecaemcs, 4mo 0ONOAHEeHUe
bepemcs do muoacecmsa {(}. [lokasame, umo areebpauueckue cu-
cmemot A u B usomopgreol.

Pewenue. [IpoBepum, uto usomMopduaMoM sIBJSETCS, Hanpumep,
dyHKIMS @, 3aaHHast TabJauLIen

r 0 1 AN~
2|0 {0} n — CJ

Hano npoBepuThb, BO-1epBbIX, B3aMMHYIO 0JIHO3HAYHOCTh, BO-BTOPBIX,
Ve 0 — D Ve kf: Ve L.
BbiNoJIHEHUE hopmya (f(xy, ... x,))" = [7(x], ... x)):




[Mpumep 3. [Tycmo (Mbl BocnosbayeMes coryiaieniem )

A= <{07 1}7 {/\7 _'}7 {<}>7 B = <{@7 {Q)}}7 {ﬂ,_}, {C}>

[Ipu onpedesenuu onepayuu — npednoraecaemcs, 4mo 0ONOAHEeHUe
bepemcs do muoacecmsa {(}. [lokasame, umo areebpauueckue cu-
cmemot A u B usomopgreol.

Pewenue. [IpoBepum, uto usomMopduaMoM sIBJSETCS, Hanpumep,
dyHKIMS @, 3aaHHast TabJauLIen

z |0 1 A <

2|0 {0} n — CJ
Hazno npoBepuTh, BO-MEPBLIX, B3AUMHYIO 0JHO3HAYHOCTh, BO-BTODBIX,
BbiNoJiHeHHe hopmya (f(xy, .. x,))" = [7 (], ... 00

(xVy)” =



[Mpumep 3. [Tycmo (Mbl BocnosbayeMes coryiaieniem )

A= <{07 1}7 {/\7 _'}7 {<}>7 B = <{@7 {Q)}}7 {ﬂ,_}, {C}>

[Ipu onpedesenuu onepayuu — npednoraecaemcs, 4mo 0ONOAHEeHUe
bepemcs do muoacecmsa {(}. [lokasame, umo areebpauueckue cu-
cmemot A u B usomopgreol.

Pewenue. [IpoBepum, uto usomMopduaMoM sIBJSETCS, Hanpumep,
dyHKIMS @, 3aaHHast TabJauLIen

z |0 1 A <

2|0 {0} n — CJ
Hazno npoBepuTh, BO-MEPBLIX, B3AUMHYIO 0JHO3HAYHOCTh, BO-BTODBIX,
BbiNoJiHeHHe hopmya (f(xy, .. x,))" = [7 (], ... 00

(zVy)¥=az¥Ny®,



[Mpumep 3. [Tycmo (Mbl BocnosbayeMes coryiaieniem )

A= <{07 1}7 {/\7 _'}7 {<}>7 B = <{@7 {Q)}}7 {ﬂ,_}, {C}>

[Ipu onpedesenuu onepayuu — npednoraecaemcs, 4mo 0ONOAHEeHUe
bepemcs do muoacecmsa {(}. [lokasame, umo areebpauueckue cu-
cmemot A u B usomopgreol.

Pewenue. [IpoBepum, uto usomMopduaMoM sIBJSETCS, Hanpumep,
dyHKIMS @, 3aaHHast TabJauLIen

z |0 1 A <

2|0 {0} n — CJ
Hazno npoBepuTh, BO-MEPBLIX, B3AUMHYIO 0JHO3HAYHOCTh, BO-BTODBIX,
BbiNoJiHeHHe hopmya (f(xy, .. x,))" = [7 (], ... 00

(xVy)P=avNy?,  (-x)? =



[Mpumep 3. [Tycmo (Mbl BocnosbayeMes coryiaieniem )

A= <{07 1}7 {/\7 _'}7 {<}>7 B = <{@7 {Q)}}7 {ﬂ,_}, {C}>

[Ipu onpedesenuu onepayuu — npednoraecaemcs, 4mo 0ONOAHEeHUe
bepemcs do muoacecmsa {(}. [lokasame, umo areebpauueckue cu-
cmemot A u B usomopgreol.

Pewenue. [IpoBepum, uto usomMopduaMoM sIBJSETCS, Hanpumep,
dyHKIMS @, 3aaHHast TabJauLIen

z |0 1 A <

2|0 {0} n — CJ
Hazno npoBepuTh, BO-MEPBLIX, B3AUMHYIO 0JHO3HAYHOCTh, BO-BTODBIX,
BbiNoJiHeHHe hopmya (f(xy, .. x,))" = [7 (], ... 00

(zVy)?=zNy?,  (-2)? =2,



[Mpumep 3. [Tycmo (Mbl BocnosbayeMes coryiaieniem )

A= <{07 1}7 {/\7 _'}7 {<}>7 B = <{@7 {Q)}}7 {ﬂ,_}, {C}>

[Ipu onpedesenuu onepayuu — npednoraecaemcs, 4mo 0ONOAHEeHUe
bepemcs do muoacecmsa {(}. [lokasame, umo areebpauueckue cu-
cmemot A u B usomopgreol.

Pewenue. [IpoBepum, uto usomMopduaMoM sIBJSETCS, Hanpumep,
dyHKIMS @, 3aaHHast TabJauLIen

z |0 1 A <

2|0 {0} n — CJ
Hazno npoBepuTh, BO-MEPBLIX, B3AUMHYIO 0JHO3HAYHOCTh, BO-BTODBIX,
BbiNoJiHeHHe hopmya (f(xy, .. x,))" = [7 (], ... 00

(xVy)f=z"ny?  (-2)f =27,
M, B-TPETbUX, p(xy, ..., 1,) < p7 oy, ..., 07

»n



[Mpumep 3. [Tycmo (Mbl BocnosbayeMes coryiaieniem )

A= <{07 1}7 {/\7 _'}7 {<}>7 B = <{@7 {Q)}}7 {ﬂ,_}, {C}>

[Ipu onpedesenuu onepayuu — npednoraecaemcs, 4mo 0ONOAHEeHUe
bepemcs do muoacecmsa {(}. [lokasame, umo areebpauueckue cu-
cmemot A u B usomopgreol.

Pewenue. [IpoBepum, uto usomMopduaMoM sIBJSETCS, Hanpumep,
dyHKIMS @, 3aaHHast TabJauLIen

z |0 1 A <

2|0 {0} n — CJ
Hazno npoBepuTh, BO-MEPBLIX, B3AUMHYIO 0JHO3HAYHOCTh, BO-BTODBIX,
BbiNoJiHeHHe hopmya (f(xy, .. x,))" = [7 (], ... 00

(xVy)f=z"ny?  (-2)f =27,
U, B-TPETbUX, (11, ... . x,) < p7la], ... x0): <y &



[Mpumep 3. [Tycmo (Mbl BocnosbayeMes coryiaieniem )

A= <{07 1}7 {/\7 _'}7 {<}>7 B = <{@7 {Q)}}7 {ﬂ,_}, {C}>

[Ipu onpedesenuu onepayuu — npednoraecaemcs, 4mo 0ONOAHEeHUe
bepemcs do muoacecmsa {(}. [lokasame, umo areebpauueckue cu-
cmemot A u B usomopgreol.

Pewenue. [IpoBepum, uto usomMopduaMoM sIBJSETCS, Hanpumep,
dyHKIMS @, 3aaHHast TabJauLIen

z |0 1 A <

2|0 {0} n — CJ
Hazno npoBepuTh, BO-MEPBLIX, B3AUMHYIO 0JHO3HAYHOCTh, BO-BTODBIX,
BbiNoJiHeHHe hopmya (f(xy, .. x,))" = [7 (], ... 00

(xVy)P=avNy?,  (-x)? =27
U, B-TPeTbUX, p(11, ..., 1,) < p’ ey, ... x0): r<y & x¥ Cy-.

)N



[Mpumep 3. [Tycmo (Mbl BocnosbayeMes coryiaieniem )

A= <{07 1}7 {/\7 _'}7 {<}>7 B = <{®7 {@}}7 {ﬂ,_}, {C}>

[Ipu onpedesenuu onepayuu — npednoraecaemcs, 4mo 0ONOAHEeHUe
bepemcs do muoacecmsa {(}. [lokasame, umo areebpauueckue cu-
cmemot A u B usomopgreol.

Pewenue. [IpoBepum, uto usomMopduaMoM sIBJSETCS, Hanpumep,
dyHKUIMS @, 3aaHHast TaOJuLel

r 0 1 AN~
2|0 {0} n — CJ

Bsaumnasi oHo3sHauHoCcTh orpaHnuenns ¢ Ha §) = {0, 1} oueBuaHa.




[Mpumep 3. [Tycmo (Mbl BocnosbayeMes coryiaieniem )

- <{07 1}7 {/\7 _'}7 {<}>7 B = <{®7 {@}}7 {ﬂ,_}, {C}>

[Ipu onpedesenuu onepayuu — npednoraecaemcs, 4mo 0ONOAHEeHUe
bepemcs do muoacecmsa {(}. [lokasame, umo areebpauueckue cu-
cmemot A u B usomopgreol.

Peuienue. [IpoBepum yTBEpIKAEHNE KBO-BTOPbIXY!

(OAN0)P =02 =0=0N0=0%A?0%,
(OAND)?=02=0=0nNn{0} =07 A? 1%,
(IAN0)F=0v=0={0} N0 =17 A% 0%,
(1IN =19={0} = {0} N {0} =1 A¥ 1%,
(-0)” =19 = {0} = 0 = —¥0%,

(+1)7 = 0¥ = 0 = {0} = ~17.



[Mpumep 3. [Tycmo (Mbl BocnosbayeMes coryiaieniem )

A= <{07 1}7 {/\7 _'}7 {<}>7 B = <{@7 {Q)}}7 {ﬂ,_}, {C}>

[Ipu onpedesenuu onepayuu — npednoraecaemcs, 4mo 0ONOAHEeHUe
bepemcs do muoacecmsa {(}. [lokasame, umo areebpauueckue cu-

cmemot A u B usomopgreol.
Peuwenue. [IpoBepum yTBep:KieHHE «B-TPETbUX» H3 oOMnpejefe-

r =0,
Hus usomopdusma. [pendkar & < y UCTHHEH TOJNBKO MPH )

y=1
a yreepkiaenne X CY wuctunno B Q' = {0, {#}} TosmbKko npw

CJIGI[OBaTeJIbHO, r <Yy Torga U TOJIbBKO TOrJa, KO-

X =0 =0
{ V={0; =17~
rna ¥ <? y¥. Takum o6pasom, ¢ siBjsieTcst H30MOpPU3MoM, To ecThb A u
B uzdomMopHbl, UTO U TpeOOBAJIOCH 10KA3aTh.

BepHyTbcs K JeKUMHU?



[Mpumep 4. [1ycmo (Mbl BOCIONIBL30BAMUCH COTJIALIEHUEM )

A= <{O7 172}7 {mmv max}, {§}>7 B = <{®7 {(b}}v {ﬂ,U}, {g}>7
z |0 1 2 min max < z| 0 1 2 mmn max <
O 0 N U C |2 {000 U n C
[Tokazame, 4mo © 184emcs CUNbHBIM 20MOMOPPLUIMOM arced-
pauueckoil cucmemol A Ha areebpauueckyro cucmemy B, a v 2645-

emcs ecomomopghusmon areebpauueckoli cucmemol A Ha areebpau-
wecKyro cucmemy B, HO He A8ALeMCsL CUNbHBIM 20MOMOPDUIMOM.

<




[Mpumep 4. [Tycmeo (Mmbl BoCNoNb30BaNMCh COTIALIEHUEM )

A= <{O7 L, 2}7 {mmv max}, {§}> , B= <{®7 {(b}}v {ﬂ, U}7 {g}> )
z |0 1 2 min max < z| 0 1 2 mmn max <
20 {0} {0} n U Cf 2 {0} 00 U n CJ
[Tokaszamo, umo p a645emcs CUNGHBIM 20MOMOPDUIMOM areed-
pauudeckotl cucmemol A na areebpauueckyro cucmemy B, a | a8a1-
emcs comomopgusmon areebpauveckol cucmemvl A Ha areebpau-
uecKyro cucmemy BB, HO He 8A1eMCsl CUNbHBIM 20MOMOPPUIMOM.,

Pewenue. BoinosHenue pasercnis njis GyHKUMHE o U 1) TPOBEPbTE ca-
MOCTOSITE/IbHO.

<




[Mpumep 4. [Tycmeo (Mmbl BoCNoNb30BaNMCh COTIALIEHUEM )

A= <{O7 L, 2}7 {mmv max}, {§}> , B= <{®7 {(b}}v {ﬂ, U}7 {g}> )
z |0 1 2 min max < z| 0 1 2 mmn max <
10 {0} {0} n U C] [2[{0} 00 U N CJ
[Tokaszamo, umo p a645emcs CUNGHBIM 20MOMOPDUIMOM areed-
pauudeckotl cucmemol A na areebpauueckyro cucmemy B, a | a8a1-
emcs comomopgusmon areebpauveckol cucmemvl A Ha areebpau-
uecKyro cucmemy BB, HO He 8A1eMCsl CUNbHBIM 20MOMOPPUIMOM.,
Pewenue. Brinosnenue paserncms nis QyHKUMA @ W 1) IpOBepbTe
camocTosaTe/ibHO. M0XKHO 3T0 caenaTth nepebopom Bcex 3HaUeHUH apry-
MEHTOB, TO €CTh TAKUM K€ 00pa3oM, KaK MPU pelieHuu npumepa 3.

<




[Mpumep 4. [Tycmeo (Mmbl BoCNoNb30BaNMCh COTIALIEHUEM )

A= <{O7 1, 2}7 {mma max}, {§}> , B= <{®7 {(b}}v {ﬂ, U}v {g}> )
z |0 1 2 min max < z| 0 1 2 mmn max <
O 0 n U cC @00 U n
Iokaszame, 4mo p A6A51emcs CUNbHbLM 20 MOMOPDUIMOM areeb-
pauueckoli cucmemolr A nHa areebpauueckyio cucmemy B, a | a64s-
emcs comomoppusmon areebpauueckoti cucmemor A na areebpau-
UeCKYro cucmemy B, HO He ABAAemcAa CU/LIbHblM ZOMOMOpd)uS.MOM.

Pewenue. [IpoBepum, uto o — cuiibHblid romomopdusm. [1peaukar
X CY uctunen B QY = {0, {0}} Tosbko npu

(X;Y) €{0,0), (0,{0}), ({0},{0})}.

<




[Ton6epem HyKHbIE TPOOOPA3HI:

0 C 0 wu 0<0
=0% =0
D_c{0y uw 0<1
=0% —1
Oy C Y u 1<2
{0} € {0} <
=1% =92¢

OcTtajioch 3aMeTUTh, UTO 1151 JIIOObIX MPOOOPA3OB X,y JEMEHTOB, CO-
oTBeTcTBeHHO, {()} ¥ () HepaBeHCTBO & < y He BBINOJIHSAETCS. 3HAUHT, ¢
SIBJISIETCS CUJbHBIM TOMOMOP(U3MOM.

[omoMopduam 1) He sIBAsIETCS CUJBHBIM, TaK Kak, Harpumep, 0 < 2, HO

0¥ = {0} 0 =2,

4TO U TpeOOBaJIOCh J10Ka3aTh.
BepHyTbcs K ekuuu?



[lpumep 5. /{aa arcebpauueckoti cucmemor (Mol 80CHOAB3OBANUCH
coenauwenuem) A= ({0,1,2}, {min, max}, {<}) soracnumo, kaxue
U3 OMHOULEHULL ABAAIOMCA KOH2PYEHUUAMU

P ={(0;0), (1;1), (2;2)}

Q=1{(0;0), (1;1), (1;2), (%1), (22)}
R={(0;0), (0;2), (2,0), (1;1), (2;2)}
T = {(0;0), (0;1), (1;0), (1;1), (22)}

Peuwenue. [Ipexxie Bcero oTMeTUM TOT OUEBHAHBIA (PAKT, UTO BCE 3TH
OTHOLLICHUA ABJAKOTCSA OTHOLICHUAMH 9KBUBAJICHTHOCTH.

)



Mpumep 5. /s areebpauueckoii cucmemol (Mol 80CNOAIOBANUCH
coenauwenuem) A= ({0,1,2}, {min, max}, {<}) sotsaichume, kaxue
U3 OMHOULEHULL SIBASIONCS KOH2PYeH U UAMIL:

P:{(050)7 (1;1), (2;2)}

Q=1{(0;0), (1;1), (1;2), (%1), (22)}
R={(0;0), (0;2), (2,0), (1;1), (2;2)}
T = {(0;0), (0;1), (1;0), (1;1), (22)}

Pewenue. Pasymeercs, oTHolleHHe P SIBJSIETCS KOHTPYyeHIUen, Mo-
CKOJIbKY Ha caMoM Jiesie P — 3T0 OTHOLLIEHHE PABEHCTBA.



[lpumep 5. /{aa arcebpauueckoti cucmemor (Mol 80CHOAB3OBANUCH
coenauwenuem) A= ({0,1,2}, {min, max}, {<}) soracnumo, kaxue
U3 OMHOULEHULL ABAAIOMCA KOH2PYEHUUAMU

P:{(O;O)a (1;1)7 (2;2)}

Q= {(0;0), (1;1), (1;2), (%1), (2;2)}
R=1{(0;0), (0;2), (2;0), (1;1), (2;2)}
T:{(O;O)7 (O; 1)7 (150)7 (1;1)7 (2;2)}

Peuwenue. Mmeercs nBa knacca 3KBUBAJEHTHLIX OTHOCUTENBHO ()
5JIEMEHTOB: TepBbli — 3T0 {0} W BTOpOo# — 370 {1,2}. [lonbiTaemcs
YBUJIETH, UTO () — KOHIPYEHLHSI, C MOMOIIbIO CMELHAJbHOIO MPeICTaB-
Jenust Tabsu, Kasn 11 onepauuit 3Toil anrebpanyeckod cuctembl. B
Tabauue Ksu camasg BepxHfAss KOMIIOHEHTA CTOJIOLA MPEICTABJIALT CO-
60t HeKOTOpbIH v7eMeHT z u3 {0, 1,2},



[Mpumep 5. /{12 aseebpauueckotl cucmemol (Mol BOCNOALIOBAALUCH
coenauwenuem) A= ({0,1,2}, {min, max}, {<}) soracnumo, kaxue
U3 OMHOULeHULL ABALIOMCA KOHZPYEH U UAMU:

P ={(0;0), (1;1), (2:2)}

Q ={(0:0), (1;1), (1;2), (1), (2:2)}
R = {(0; 0)7 (O; 2)? (2; O)v (1; 1)7 (2; 2)}
T ={(0;0), (0;1), (1;0), (1;1), (2;2)}

Pewenue. OObeMHUM B MePBbIH «OJIOK» BCe Te CTOJOLbI TaOJHLbI
K31, 1719 KOTOPbIX & MPUHAJIEKHUT [1EPBOMY KJIACCy 2KBUBAJIEHTHBIX
no ) 37eMeHTOB (3TOT 6JIOK COCTOUT U3 OJHOIO CTOJIOLA, BEPXHSIS KOM-
noHeHTa KoToporo paBHa (), 1 BO BTOPOH «6JIOK» — BCe Te CTOJOIbI
Tabsuibl K/, 1151 KOTOPbIX o NMPUHAJIEKUT BTOPOMY KJIACCy 2KBU-
BAJEHTHbIX 110 () 3J1eMeHTOB (BTOPOH OJIOK COCTOUT U3 JIByX CTOJOIIOB,
BepPXHsisi KOMIIOHEHTA KOTOPbIX paBHA 1 UJH 2).

)



[Mpumep 5. /{12 aseebpauueckotl cucmemol (Mol BOCNOALIOBAALUCH
coenauwenuem) A= ({0,1,2}, {min, max}, {<}) soracnumo, kaxue
U3 OMHOULeHULL ABALIOMCA KOHZPYEH U UAMU:

P ={(0;0), (1;1), (22)}

Q ={(0;0), (1;1), (1:2), (%1), (22)}
R = {(0; 0)7 (O; 2)? (2; O)v (1; 1)7 (2; 2)}
T ={(0:0), (0:1), (1;0), (1;1), (2:2)}

PeuieHue. AHAJOTHUHO TOCTYIHUM CO CTPOKAMH: B MePBbIH «OJOK»
00beIMHUM CTPOKU TabJulbl K3JK, 1151 KOTOPBIX 3 NMPHUHAJJIEXKHUT Mep-
BOMY KJ1aCCy 3KBHUBAJEHTHBIX MO () 3JIeMEHTOB (3TOT OJIOK COCTOUT M3
OJIHOM CTPOKH, caMasi JieBasi KOMIIOHEHTa KOToporo paBHa (), H BO BTO-
por «6JI0OK» — BCe Te CTPOKH TabJnlbl Kamu, 11 KOTOPbIX Yy NMPUHAL-
JIEXKUT BTOPOMY KJIACCY 9KBUBAJEHTHBIX 110 () 3J1eMeHTOB (BTOPOH 6JI0K
COCTOMT M3 JIByX CTPOK, JieBasi KOMITIOHEHTA KOTOPbIX paBHa 1 uju 2).

)

)



[lpumep 5. /ina arcebpauueckoti cucmemor (Mol 80CNOABIOBANUCH
coenauwenuem) A= ({0,1,2}, {min, max}, {<}) soracnumo, kaxue
U3 OMHOULEHULL ABALIOMCA KOH2PYEHUUAMU:

P ={(0;0), (1;1), (2,2)}
Q= {(0;0), (1;1), (1;2), (%1), (2;2)}
R = {<O; O)? (O; 2)) (2; O)v (1; 1)7 (2; 2)}
T ={(0;0), (0;1), (1;0), (1;1), (22)}
PeuleHMe. KpOMe TOT'O, MbI HpOHHﬂeKCpreM Ka)KILbII;I AJIEMEHT 32TUX
Ta6JH/IU, HOMepOM KJlaCCa 2KBUBAJIEHTHbLIX I10 Q 9JIEMEHTOB, COILep}Ka—
HIEr'0 3TOT 2JIEMEHT.

(1)




(1)

BuHO, UTO B KaKJI0M IIPSIMOYTOJILHOM OJIOKE» 3TOU TaOJIMLbI BCE 3J1e-
MEHTbI MPUHAMJIEXKAT OJHOMY U TOMY K€ KJAacCy 9KBUBAJEHTHbBIX 3Je-
MEHTOB, TO €CThb KAAQCC KBUBAJEHTHBIX MO () 2JIEMEHTOB, B KOTOPbIH
nonajaaet saeMeHT min{x, y} v max{x, y}, onpenensercs ToAbKO TeM, K
KAKOMY KAQCCY IKBUBAJEHTHBIX 9JIEMEHTOB MPHUHAJIEXKAT 3JIEMEHTHI
u y. Takum o6pazom, () — 3TO KOHIPYEHLHS.



[lpumep 5. /iaa arcebpauueckotl cucmemor (Mol 80CNOABIOBANUCH
coenauwenuem) A= ({0,1,2}, {min, max}, {<}) soeacnumo, kaxue
U3 OMHOULEeHULL ABALIOMCA KOH2PYEHUUAMU

P ={(0;0), (1;1), (2,2)}

Q: {(O;O>7 (1;1)7 (1;2)7 (2; 1)7 (252)}
R=1{(0;0), (0;2), (2,0), (1;1), (2;2)}
T ={(0;0), (0:1), (1;0), (1;1), (2:2)}

Pewenue. [11s1 R nmeem: nepBbiii knace — 310 {0, 2}, BTopoit — 3T0
{1} (Hymepalysi K1accoB MOXKET ObITb APYroi)

min 01 21 12 max 01 21 12




Takum o6pasom, oTHollIeHHE R, He SIBJASIETCA KOHTPYyeHIMel, OCKOJb-
Ky, Harpumep,

(O2ER G @€ R



[lpumep 5. /iaa arcebpauueckotl cucmemor (Mol 80CNOABIOBANUCH
coenauwenuem) A= ({0,1,2}, {min, max}, {<}) soeacnumo, kaxue
U3 OMHOULEeHULL ABALIOMCA KOH2PYEHUUAMU

P ={(0;0), (1;1), (2,2)}

Q: {(O;O>7 (1;1)7 (1;2)7 (2; 1)7 (252)}
R=1{(0;0), (0;2), (2,0), (1;1), (2;2)}
T ={(0;0), (0:1), (1;0), (1;1), (2:2)}

Pewenue. [1ns T umeem: nepBbii kaacc — 370 {0, 1}, BTopoii — 3T0
{2} (Hymepalysi K1accoB MOXKET ObITh APYroi)

min 01 11 22 max 01 11 22




Takum o6pasom, T sIBJSETCS KOHTpyeHUMeW, TaK Kak, BO-TIEPBBIX,
KJIaCC 92KBUBAJEHTHbIX 10 T 3JIEMEHTOB, B KOTOPbIK [OMNAaJaeT
min{x, y}, onpenenseTcs: TOJbKO TeM, U3 KAKOTO KJacca IKBUBAJNEHT-
HbIX 110 T 3JIEMEHTOB B3SIThI X, 9/; BO-BTOPbBIX, aHAJIOTHYHOE YTBEPIKIEHHE
BEPHO U 15t max{x,y}.

O6paTuTe BHUMaHHe Ha TOT (haKT, 4TO NMpeaukar < MpH MPOBepPKe «Ha
KOHIPYEHTHOCTb» OTHOILIEHUS SKBUBAJIECHTHOCTH HUKAK HE HUCMOJIb3yeT-
cs!

BepHyTbcs K JIeKIIMY WK paCCMOTPETh APYrou npumep?



[Mpumep 6. Paccmompun areebpauneckyio cucmemy R(x) c Hocume-
AeM U3 MHOCOUNCHOB OM NePeMEHHOU X ¢ 0eliCMBUMEeNbHUIMU KO-
Guyuenmamu u onepayuImMU CAOHCEHUL U YMHONCEHUL MHOCOYAC-
Ho8. [lokazame, umo omnouterue P, 3adanroe popmyroli:

(p(x),q(x)) € P < p(1) = q(1). (2)
asasemcs KoHzpyenyuet areebpauueckotl cucmemot R(x).

Pewienue.



[pumep 6. Paccmompum areebpauneckyro cucmemy R(x) ¢ Hocume-
AeM U3 MHO20UYAEHOB 0Nl NePEMEHHOLL T ¢ 0eliCmBuUmerbHolMu KO-
Guyuenmanu U oOnepayuUAMU CAOHCEHUL U YMHOHNCCHUSL MHO2OUNC-
Ho8. [lokasame, umo omnouerue P, 3adanroe ¢hopmyroti:

(p(z),q(x)) € P < p(1) =q(1). (2)
asasemcs KoHzpyenyuet areebpauueckotl cucmemot R(x).

Peuienue. Konkperusupyem opmysibl U3 onpeaeseHusi KOHrpyeH-
LMK JIJIS1 HALIero cJyyvasi:



[pumep 6. Paccmompum areebpauneckyro cucmemy R(x) ¢ Hocume-
AeM U3 MHO20UYAEHOB 0Nl NePEMEHHOLL T ¢ 0eliCmBuUmerbHolMu KO-
Guyuenmanu U oOnepayuUAMU CAOHCEHUL U YMHOHNCCHUSL MHO2OUNC-
Ho8. [lokasame, umo omnouerue P, 3adanroe ¢hopmyroti:

(p(z),q(x)) € P < p(1) =q(1). (2)
asasemcs KoHzpyenyuet areebpauueckotl cucmemot R(x).

Peuienue. Konkperusupyem opmysibl U3 onpeaeseHusi KOHrpyeH-
MW JIJIS] HALLIEro CJIyyast: ecyid f — 3TO CyMMa MHOTOUJIEHOB, TO

{ Eﬁlgggﬁg EJ}; = (pl(l’) + pa(x); 1 () +QQ($)) c P



[pumep 6. Paccmompum areebpauneckyro cucmemy R(x) ¢ Hocume-
AeM U3 MHO20UYAEHOB 0Nl NePEMEHHOLL T ¢ 0eliCmBuUmerbHolMu KO-
Guyuenmanu U oOnepayuUAMU CAOHCEHUL U YMHOHNCCHUSL MHO2OUNC-
Ho8. [lokasame, umo omnouerue P, 3adanroe ¢hopmyroti:

(p(z),q(x)) € P < p(1) =q(1). (2)
asasemcs KoHzpyenyuet areebpauueckotl cucmemot R(x).

Peuienue. Konkperusupyem opmysibl U3 onpeaeseHusi KOHrpyeH-
MW JIJIS] HALLIEro CJIyyast: ecyid f — 3TO CyMMa MHOTOUJIEHOB, TO

{ (p1(z);qu(x)) € P
(p2(z); q2(x)) € P
ecJi f — 3TO MPOU3BEIEHHE MHOTOUJIEHOB, TO

{ &Egiggg EJP; =~ (pl(x)m(x);ql(ﬂ?)%(x)) cP.

= (pl(x) + pa(); 1 () +qQ(:r:)) c P



[Mpumep 6. Paccmompun areebpauneckyio cucmemy R(x) c Hocume-
AeM U3 MHOCOUNCHOB OM NePeMEHHOU X ¢ 0eliCMBUMEeNbHUIMU KO-
Guyuenmamu u onepayuImMU CAOHCEHUL U YMHONCEHUL MHOCOYAC-
Ho8. [lokazame, umo omnouterue P, 3adanroe popmyroli:

(p(x),q(x)) € P < p(1) = q(1). (2)
asasemcs KoHzpyenyuet areebpauueckotl cucmemot R(x).

Pewienue.



[Mpumep 6. Paccmompun areebpauneckyio cucmemy R(x) c Hocume-
AeM U3 MHOCOUNCHOB OM NePeMEHHOU X ¢ 0eliCMBUMEeNbHUIMU KO-
Guyuenmamu u onepayuImMU CAOHCEHUL U YMHONCEHUL MHOCOYAC-
Ho8. [lokazame, umo omnouterue P, 3adanroe popmyroli:

(p(x),q(x)) € P < p(1) = q(1). (2)
asasemcs KoHzpyenyuet areebpauueckotl cucmemot R(x).

Pewienue.

= <p1($) + pa(7); @1 () +qQ(x)> e P



[Mpumep 6. Paccmompun areebpauneckyio cucmemy R(x) c Hocume-
AeM U3 MHOCOUNCHOB OM NePeMEHHOU X ¢ 0eliCMBUMEeNbHUIMU KO-
Guyuenmamu u onepayuImMU CAOHCEHUL U YMHONCEHUL MHOCOYAC-
Ho8. [lokazame, umo omnouterue P, 3adanroe popmyroli:

(p(x),q(x)) € P < p(1) = q(1). (2)
asasemcs KoHzpyenyuet areebpauueckotl cucmemot R(x).

Pewienue.

{ (p1<$)%QI<x)> S N { pi(1l) = qi(1), N

pa(1) = q2(1)

= <p1($) + pa(r); @1 () +qQ(x)> e P



[Mpumep 6. Paccmompun areebpauneckyio cucmemy R(x) c Hocume-
AeM U3 MHOCOUNCHOB OM NePeMEHHOU X ¢ 0eliCMBUMEeNbHUIMU KO-
Guyuenmamu u onepayuImMU CAOHCEHUL U YMHONCEHUL MHOCOYAC-
Ho8. [lokazame, umo omnouterue P, 3adanroe popmyroli:

(p(x),q(x)) € P < p(1) = q(1). (2)
asasemcs KoHzpyenyuet areebpauueckotl cucmemot R(x).

Pewienue.

{ (p1<$)%QI<x)> S N { pi(1l) = qi(1), N

pa(1) = q2(1)

= pi(1) +p2(1) = (1) + g2(1) = <p1(fc) + pa(2); 1 () +qQ(x)> e P.



[Mpumep 6. Paccmompun areebpauneckyio cucmemy R(x) c Hocume-
AeM U3 MHOCOUNCHOB OM NePeMEHHOU X ¢ 0eliCMBUMEeNbHUIMU KO-
Guyuenmamu u onepayuImMU CAOHCEHUL U YMHONCEHUL MHOCOYAC-
Ho8. [lokazame, umo omnouterue P, 3adanroe popmyroli:

(p(x),q(x)) € P < p(1) = q(1). (2)
asasemcs KoHzpyenyuet areebpauueckotl cucmemot R(x).

Pewienue.

(p1(2);qu(z)) € P pi(1l) = qi(1),
{ (pa(2); o)) € P~ { p2(1) = g2(1)

= pi(1) +p2(1) = (1) + g2(1) = <p1(93) + pa(2); 1 () +CJ2(x)) e P.

Jlnst cayuasi, koraa f — cymMMa MHOTOUJIEHOB, (hopmyJsia BBIOJHSETCS.

=



[Mpumep 6. Paccmompun areebpauneckyio cucmemy R(x) c Hocume-
AeM U3 MHOCOUNCHOB OM NePeMEHHOU X ¢ 0eliCMBUMEeNbHUIMU KO-
Guyuenmamu u onepayuImMU CAOHCEHUL U YMHONCEHUL MHOCOYAC-
Ho8. [lokazame, umo omnouterue P, 3adanroe popmyroli:

(p(x),q(x)) € P < p(1) = q(1). (2)
asasemcs KoHzpyenyuet areebpauueckotl cucmemot R(x).

Pewienue.



[Mpumep 6. Paccmompun areebpauneckyio cucmemy R(x) c Hocume-
AeM U3 MHOCOUNCHOB OM NePeMEHHOU X ¢ 0eliCMBUMEeNbHUIMU KO-
Guyuenmamu u onepayuImMU CAOHCEHUL U YMHONCEHUL MHOCOYAC-
Ho8. [lokazame, umo omnouterue P, 3adanroe popmyroli:

(p(x),q(x)) € P < p(1) = q(1). (2)
asasemcs KoHzpyenyuet areebpauueckotl cucmemot R(x).

Pewienue.

= (m@pe);a@ew) € P



[Mpumep 6. Paccmompun areebpauneckyio cucmemy R(x) c Hocume-
AeM U3 MHOCOUNCHOB OM NePeMEHHOU X ¢ 0eliCMBUMEeNbHUIMU KO-
Guyuenmamu u onepayuImMU CAOHCEHUL U YMHONCEHUL MHOCOYAC-
Ho8. [lokazame, umo omnouterue P, 3adanroe popmyroli:

(p(x),q(x)) € P < p(1) = q(1). (2)
asasemcs KoHzpyenyuet areebpauueckotl cucmemot R(x).

Pewienue.

{ (p1<$)%QI<x)> S N { pi(1l) = qi(1), N

pa(1) = q2(1)

= (m@pe);a@ew) € P



[Mpumep 6. Paccmompun areebpauneckyio cucmemy R(x) c Hocume-
AeM U3 MHOCOUNCHOB OM NePeMEHHOU X ¢ 0eliCMBUMEeNbHUIMU KO-
Guyuenmamu u onepayuImMU CAOHCEHUL U YMHONCEHUL MHOCOYAC-
Ho8. [lokazame, umo omnouterue P, 3adanroe popmyroli:

(p(x),q(x)) € P < p(1) = q(1). (2)
asasemcs KoHzpyenyuet areebpauueckotl cucmemot R(x).

Pewienue.

{ (p1<$)%QI<x)> S N { pi(1l) = qi(1), N

pa(1) = q2(1)

= pi(1)p2(1) = ¢1(1)q2(1) = <p1($)p2($);Q1($)qQ(x)> e P.



[pumep 6. Paccmompum areebpauneckyro cucmemy R(x) ¢ Hocume-
AeM U3 MHOCOUYACHOB OM NePeMEHHOU x ¢ 0eliCMmBUMeAbHUIMU KO-
Gpuyuenmamu U onepayuUAMu CAOWEeHUL U YMHOMECHUL MHO2OUAC-
Ho8. /lokazamo, umo omnouerue P, 3adanroe popmyroli:

(p(z),q(x)) € P < p(1) =q(1). (2)
asasemcs Konepyernuyuetl areebpaudeckoli cucmemol R(x).

PewmeHue.
(p1(2):qu(z)) € P pi(1) = a1 (1),
{%WMMMGPzi{m®=%®
= p(Opa(l) =a(Vax() = (p(@)pa(e); ai(@)e(x)) € P

CnenoBaTesibHO, JIJIS1 cJydasi, Korjia f — Mpou3BeJleHue MHOTOUJIEHOB,
hopmysia TakxKe BbIMOJHSETCS. 3ajaua pelieHa.

=



Mpumep 7. /lrs konepyenyuu Q us npumepa 5, natmu arxmop-
cucmemy areedpaudeckoll cucmemol u3 npumepa .

Pemenue.



Mpumep 7. [ra konepyenuuu QQ uz npumepa 5, Haiimu gaxmop-
cucmemy areedpaudeckoll cucmemol u3 npumepa .

Pewenue. Hocurenem hakrop-cucremol A/Q) ABisieTCS MHOKECTBO
KJIAaCCOB 9KBUBAJEHTHBIX 110 () 9JIEMEHTOB, TO €CTb STOT HOCUTEJ/Ib PaBEeH



Mpumep 7. [ra konepyenuuu QQ uz npumepa 5, Haiimu gaxmop-
cucmemy areedpaudeckoll cucmemol u3 npumepa .

Pewenue. Hocurenem hakrop-cucremol A/Q) ABisieTCS MHOKECTBO
KJIAaCCOB 9KBUBAJEHTHBIX 110 () 9JIEMEHTOB, TO €CTb STOT HOCUTEJ/Ib PaBEeH

{10y {121},



Mpumep 7. [ra konepyenuyuu Q us npumepa 5, Hatimu paxmop-
cucmemy areedpaudeckoll cucmemol u3 npumepa .

Peuwenue. Hocurenem hakrop-cucremol A/(Q sBISIETCS MHOMXKECTBO
KJaCCOB 9KBUBAJIEHTHbIX 10 () 3JIEMEHTOB, TO €CTb ITOT HOCHTEJ/b Pa-
BEH {{0}, {1, 2}} C nomotiibto Tabauw (1) HETPYAHO NOJYUUTh TabJIH-
bl Kasm 111 06pas3oB onepauuu:



Mpumep 7. [ra konepyenuyuu Q us npumepa 5, Hatimu paxmop-
cucmemy areedpaudeckoll cucmemol u3 npumepa .

Peuwenue. Hocurenem hakrop-cucremol A/(Q sBISIETCS MHOMXKECTBO
KJaCCOB 9KBUBAJIEHTHbIX 10 () 3JIEMEHTOB, TO €CTb ITOT HOCHTEJ/b Pa-
BEH {{0}, {1, 2}} C nomotiibto Tabauw (1) HETPYAHO NOJYUUTh TabJIH-
bl Kasm 111 06pas3oB onepauuu:

min®e | {0} {1,2}

10y {0y 10}
11,2} {0} {12}




Mpumep 7. [ra konepyenuyuu Q us npumepa 5, Hatimu paxmop-
cucmemy areedpaudeckoll cucmemol u3 npumepa .

Peuwenue. Hocurenem hakrop-cucremol A/(Q sBISIETCS MHOMXKECTBO
KJaCCOB 9KBUBAJIEHTHbIX 10 () 3JIEMEHTOB, TO €CTb ITOT HOCHTEJ/b Pa-
BEH {{0}, {1, 2}} C nomotiibto Tabauw (1) HETPYAHO NOJYUUTh TabJIH-
bl Kasm 111 06pas3oB onepauuu:
min¥e | {0} {1,2}| |max¥e| {0} {1,2}

107 {0} {0} 107 | {0y L2}
1,2} {07 {1,2}] [ {12} [{L,2} {1,2}




Mpumep 7. [ra konepyenuyuu Q us npumepa 5, Hatimu paxmop-
cucmemy areedpaudeckoll cucmemol u3 npumepa .

Pewenue. Hocurenem hakrop-cucremol A/Q) ABisieTCS MHOKECTBO
KJIACCOB 9KBUBAJEHTHBIX MO () 3JIEMEHTOB, TO €CTh 3TOT HOCHUTEJIb pa-
BEH {{0}, {1, 2}} C nomotiibto Tabauw (1) HETPYAHO NOJYUUTh TabJIH-
bl Kasm 111 06pas3oB onepauuu:
min¥e | {0} {1,2}| |max¥e| {0} {1,2}

107 {0} {0} 107 | {0y L2}
1,2} {07 {1,2}] [ {12} [{L,2} {1,2}
[Ipenrkaty < COOTBETCTBYET IPEAUKAT <¥q, COOTBETCTBYIOLIMH OTHO-
LLICHHIO




Mpumep 7. [ra konepyenuyuu Q us npumepa 5, Hatimu paxmop-
cucmemy areedpaudeckoll cucmemol u3 npumepa .

Pewenue. Hocurenem hakrop-cucremol A/Q) ABisieTCS MHOKECTBO
KJIACCOB 9KBUBAJEHTHBIX MO () 3JIEMEHTOB, TO €CTh 3TOT HOCHUTEJIb pa-
BEH {{0}, {1, 2}} C nomotiibto Tabauw (1) HETPYAHO NOJYUUTh TabJIH-
bl Kasm 111 06pas3oB onepauuu:
min¥e | {0} {1,2}| |max¥e| {0} {1,2}

107 {0} {0} 107 | {0y L2}
1,2} {07 {1,2}] [ {12} [{L,2} {1,2}
[Ipenrkaty < COOTBETCTBYET IPEAUKAT <¥q, COOTBETCTBYIOLIMH OTHO-
LLICHHIO

{({0},{0}), ({0},{1,2}), ({1, 2}, {1, 2})}.



Mpumep 7. /[{ra konepyenyuu QQ uz npumepa 5, natimu paxmop-
cucmemy areedbpaudeckoll cucmemol u3 npumepa .

Pewenue. Hocurenem haktop-cucremni A/(Q) siBAsieTCs] MHOXKECTBO
KJIACCOB 9KBUBAJEHTHBIX 10 () 3JIEMEHTOB, TO €CTh 3TOT HOCUTEJIb pa-
BEH {{0}, {1, 2}} C nomotibto Tabau (1) HeTPYAHO NOJYUUTh TabJIH-
bl Kagm 111 06pa3oB onepauuu:
min¥e | {0} {1,2}| |max¥e| {0} {1,2}

10} |10} {0} {0} | {0}y {1,2}}
1,2} {0} {1,2}) [{1,2} [{1,2} {1,2}
[Ipenrkaty < COOTBETCTBYET IMPEIUKAT <¥aq, COOTBETCTBYIOLIMH OTHO-
LLIEHUIO

{({0},{0}), ({0}, {1,2}), ({1, 2},{1,2})}.

Anrebpanueckasi pakTOop-cHUcTEeMa MOJHOCTHIO OTHUCAHA.



Mpumep 7. [{ra konepyenyuu Q usz npumepa 5, Hatmu paxmop-
cucmemy areedpaudeckoll cucmemsl u3 npumepa 9.

Pewenue. Hocurenem hakrop-cucremol A/Q) ABsieTCS MHOYKECTBO
KJACCOB 2KBUBAJEHTHBLIX MO () 3JIeMEHTOB, TO €CTh ITOT HOCHTEJIb pa-
BEH {{0}, {1, 2}} C nomotiibio Tabaui (1) HETPYAHO NOJSYUUTh TabJIH-
bl Kanu 17151 06pasoB onepauui:
min¥e | {0} {1,2}| |max¥e| {0} {1,2}

{0} |10y {0} 10} | 10} {12}
1,27 {0} {1,2}] [{1,2} [{1,2} {1,2}
[Tpemykaty < COOTBETCTBYeT MpeaukaT <Y@, cOOTBeTCTBYIOLIMI OTHO-
LLIEHUIO

{({0},{0}), ({0}, {1,2}), ({1,2},{1,2})}.

BepHyTbcs K JieKLUKU?



[lpumep 8. /l1a comomopguszmos ¢ up npumepa 4, nocmpoums co-
omsemcmayrouue axKmop-cucmemot.

Pemenue.



[lpumep 8. /l1a comomopguszmos ¢ up npumepa 4, nocmpoums co-
omsemcmayrouue axKmop-cucmemot.

Pewenue. I[Ipenukary p, COOTBETCTBYyeT KOHIPYEHLIUA



[lpumep 8. /l1a comomopguszmos ¢ up npumepa 4, nocmpoums co-
omsemcmayrouue axKmop-cucmemot.

Pewenue. I[Ipenukary p, COOTBETCTBYyeT KOHIPYEHLIUA

R=1{(0;0), (1;1), (1;2), (1), (2;2)}.



[lpumep 8. /l1a comomopguszmos ¢ up npumepa 4, nocmpoums co-
omsemcmayrouue axKmop-cucmemot.

Pewenue. [Ipeaukary p, COOTBETCTBYET KOHIPYEHLIUS
R={(0;0), (1;1), (1;2), (2;1), (2;2)}.

[Tostomy akrop-anrebpa A/p, HUMeeT CJCAYIOLUA HOCUTEJDb!

{10y 41,21 }.



[lpumep 8. /l1a comomopguszmos ¢ up npumepa 4, nocmpoums co-
omsemcmayrouue axKmop-cucmemot.

Pewenue. dakrop-anrebpa A/p, MMeeT ciaelylolHMi HOCHTEIb:
{{O}, {1, 2}} [Iyctb m — o6pas onepauuu min, 1 M — o6pa3s orne-
pauuu max B paxkrop-asrebpe A/ p,. Torna 3Ti onepaumru MoKHO 3a1aThb
caenyrouMu Tabauuamu Kaau:



[lpumep 8. /l1a comomopguszmos ¢ up npumepa 4, nocmpoums co-
omsemcmayrouue axKmop-cucmemot.

Pewenue. dakrop-anrebpa A/p, MMeeT ciaelylolHMi HOCHTEIb:
{{O}, {1, 2}} [Iyctb m — o6pas onepauuu min, 1 M — o6pa3s orne-
pauuu max B paxkrop-asrebpe A/ p,. Torna 3Ti onepaumru MoKHO 3a1aThb
caenyrouMu Tabauuamu Kaau:

m_ {0} {1,2}
{0y |10} {0}
11,2} {0} {1,2}




[lpumep 8. /l1a comomopguszmos ¢ up npumepa 4, nocmpoums co-
omsemcmayrouue axKmop-cucmemot.

Pewenue. dakrop-anrebpa A/p, MMeeT ciaelylolHMi HOCHTEIb:
{{O}, {1, 2}} [Iyctb m — o6pas onepauuu min, 1 M — o6pa3s orne-
pauuu max B paxkrop-asrebpe A/ p,. Torna 3Ti onepaumru MoKHO 3a1aThb
caenyrouMu Tabauuamu Kaau:

m_ {0} {1,2}} | M | {0} {1,2}
{0} {0} {0} {0} | {0} {12}
11,25 110}y {1,2}] [11,23[{1,2) {1,2}




[lpumep 8. /l1a comomopguszmos ¢ up npumepa 4, nocmpoums co-
omsemcmayrouue axKmop-cucmemot.

Pewenue. dakrop-anrebpa A/p, MMeeT ciaelylolHMi HOCHTEIb:

{{O}, {1, 2}} O6pas p npenrkata < COOTBETCTBYET OTHOLIEHHIO



[lpumep 8. /l1a comomopguszmos ¢ up npumepa 4, nocmpoums co-
omsemcmayrouue axKmop-cucmemot.

Pewenue. dakrop-anrebpa A/p, MMeeT ciaelylolHMi HOCHTEIb:

{{O}, {1, 2}} O6pas p npenrkata < COOTBETCTBYET OTHOLIEHHIO

{(on ), (on0.2), (0a.0m)}



[lpumep 8. /l1a comomopguszmos ¢ up npumepa 4, nocmpoums co-
omsemcmayrouue axKmop-cucmemot.

Pewenue. dakrop-anrebpa A/p, MMeeT ciaelylolHMi HOCHTEIb:

{{O}, {1, 2}} O6pas p npenrkata < COOTBETCTBYET OTHOLIEHHIO

{(on ), (on0.2), (0a.0m)}

dakrop-anre6pa A = <{{O}, {1, 2}} Am, M}, {p}> MOJTHOCTbIO
onpeesieHa.



[lpumep 8. /l1a comomopguszmos ¢ up npumepa 4, nocmpoums co-
omsemcmayrouue axKmop-cucmemot.

Pewmenue. Kak HeTpyiHO yOEeIUTLCS HEMOCPEACTBEHHOH NPOBEPKOH, B
MOJITHOM COOTBETCTBHUHU C TeopeMoi 00 onucaHuu roMmomMmoppHbIX 00-
pasoB, 0TOOPaxKEHHUE (v, OTIPeJIeJICHHOE TaOIULEeH



[lpumep 8. /l1a comomopguszmos ¢ up npumepa 4, nocmpoums co-
omsemcmayrouue axKmop-cucmemot.

Pewmenue. Kak HeTpyiHO yOEeIUTLCS HEMOCPEACTBEHHOH NPOBEPKOH, B
MOJITHOM COOTBETCTBHUHU C TeopeMoi 00 onucaHuu roMmomMmoppHbIX 00-
pasoB, 0TOOPaxKEHHUE (v, OTIPeJIeJICHHOE TaOIULEeH

z {0} {1,2} my M, p
0 {0} n U C

ABJIACTCHA BSBAUMHO OJHOSHAYHBIM CUJIbHbBIM FOMOMOp(l)MSMOM.

<




[lpumep 8. /l1a comomopguszmos ¢ up npumepa 4, nocmpoums co-
omsemcmayrouue axKmop-cucmemot.

Pewenue. B cuny kpurepus nzomophusma « siBasiercss M3oMop-
dusmom asnrebpanueckoil hakrop-cucremol A/p, Ha anrebpanueckyo
cucremy B.



[lpumep 8. /l1a comomopguszmos ¢ up npumepa 4, nocmpoums co-
omsemcmayrouue axKmop-cucmemot.

Pewenwue. [Ipenukary p, COOTBETCTBYET ma dice camas KOHepyeH-
uus

R={(0:0), (1;1), (1;2), (21), (2:2)},

qTO H Py, TO €CTb 3TH ITIPEAUKATHI COBHa,U,aIOT! 3H2[IH/IT,



[lpumep 8. /l1a comomopguszmos ¢ up npumepa 4, nocmpoums co-
omsemcmayrouue axKmop-cucmemot.

Pewenue. [Ipenukaty p, COOTBETCTBYET Ma JHce CAMAS KOHEPYeH-
yus
R= {(O; 0)7 (15 1)7 (1; 2)7 (2; 1)7 (2; 2)} )
4TO U P, TO €CTh TH MPEUKAThI coBMaaatoT! 3Hauut, u hakrop-anreGps
COBIIaAAIOT.



[lpumep 8. /l1a comomopguszmos ¢ up npumepa 4, nocmpoums co-
omsemcmayrouue axKmop-cucmemot.

Pewenwue. [Ipenukary p, COOTBETCTBYET ma dice camas KOHepyeH-
uusa
R ={(0;0), (1;1), (1;2), (1), (22)},
UTO U Py, TO €CTb 9TH NPeArKaThl coBnanaoT! OQHaKo Ternepb B3aMMHO
OJIHO3HAUHbIH roMOMOP(HU3M (3, onpejie/ieHHbIH TabJIuLeN

z {0} {1,2} my, M, p
o7 {0}y 0 U N C

He a8a1emcs cuibHbIM roMmoMophusmom. Takum o6pasom,

<




[lpumep 8. /l1a comomopguszmos ¢ up npumepa 4, nocmpoums co-
omsemcmayrouue axKmop-cucmemot.

Pewenwue. [Ipenukary p, COOTBETCTBYET ma dice camas KOHepyeH-
uusa
R ={(0;0), (1;1), (1;2), (1), (22)},
UTO U Py, TO €CTb 9TH NPeArKaThl coBnanaoT! OQHaKo Ternepb B3aMMHO
OJIHO3HAUHbIH roMOMOP(HU3M (3, onpejie/ieHHbIH TabJIuLeN

z {0} {1,2} my, M, p
o7 {0}y 0 U N C

He Asasiemcs cuiibHbIM roMmomopdusmom. Takum o6pasom, anreGpa-
nyeckue aktop-cucrembl A/p, = A/py v B He U30MOPOHBL.
BepHyTbcs K JieKUUKU?

<




[lpumep 9. Paccmompum yukauueckyro epynny Zg nopaoka 8:

N O Tl W N~ OO
O O Ok Wk -
= O 0 Ok Wi
N~ OO O~ W Ww
W OO0 O
=W = O O Ot
Tl W N~ OO0
DU W N~ O N

N O Ol W N~ O

Paccmompum kounepyenuyuu
T = {(w:y)|lo —yl € {0; 4}},

" = {(w:) ||l — yl € {0; 2 & 6}}.
Hatimu ¢paxmop-cucmemor Zg/T, Zg/T", (Zs/T) /T

Pewienue.



Pewenue. Onepaunn B dakrop-cucremax  Zg/T, Zg/T",
(Zs/T) /T' moxHO 3a1aTh caenyonmmu tTabanamMu Kamu:

Zs)T

{7

T = {(x;y)lﬂf—y! e {0; 4}},

" = {(@y)| e —yl € {0: 2 4 6}}.



Pewenue. Onepaunn B dakrop-cucremax  Zg/T, Zg/T",
(Zs/T) /T' moxHO 3a1aTh caenyonmmu tTabanamMu Kamu:

Zs)T

{0; 4}

{0; 4}

T = {(x;y)lﬂf—y! e {0; 4}},

" = {(@y)| e —yl € {0: 2 4 6}}.



Pewenue. Onepaunn B dakrop-cucremax  Zg/T, Zg/T",
(Zs/T) /T' moxHO 3a1aTh caenyonmmu tTabanamMu Kamu:

Zs)T
{0; 4} {1; 5}

{0; 4}
{1; 5}

T = {(x;y)lﬂf—y! e {0; 4}},

" = {(@y)| e —yl € {0: 2 4 6}}.



Pewenue. Onepaunn B dakrop-cucremax  Zg/T, Zg/T",
(Zs/T) /T' moxHO 3a1aTh caenyonmmu tTabanamMu Kamu:

Zs)T
{0; 4} {1; 5} {2; 6}
{0; 4}
{1; 5}
{2; 6}

T = {(x;y)lﬂf—y! e {0; 4}},

" = {(@y)| e —yl € {0: 2 4 6}}.



Pewenue. Onepaunn B dakrop-cucremax  Zg/T, Zg/T",
(Zs/T) /T' moxHO 3a1aTh caenyonmmu tTabanamMu Kamu:

Zs)T
{0; 4) {1 5) {26} {3;7}
{0; 4}
{1; 5}
{2; 6}
{3: 7}

T = {(x;y)lﬂf—y! e {0; 4}},

" = {(@y)| e —yl € {0: 2 4 6}}.



Pewenue. Onepaunn B dakrop-cucremax  Zg/T, Zg/T",
(Zs/T) /T' moxHO 3a1aTh caenyonmmu tTabanamMu Kamu:

Zs|T
{0; 4) {1 5) {26} {3; 7}
{0; 4} 1 {0; 4} {1; 5} {2 6} {3; 7}
{1; 53| {1; 5} {25 6} {3; 7} {0; 4}
{2; 6} |{2; 6} {3; 7} {0; 4} {1; 5}
{3; 7+ {3; 7} {0; 4} {1; 5} {2; 6}

T = {(x;y)lﬂf—y! e {0; 4}},

" = {(@y)| e —yl € {0: 2 4 6}}.




Pewenue. Onepaunn B dakrop-cucremax  Zg/T,

(Zs/T) /T' moxHO 3a1aTh caenyonmmu tTabanamMu Kamu:

Zs)T

Z8 /T",

{0; 4} {1; 5} {25 6} {3; 7} Zg/T"

{0; 4} | {0; 4} {1; 5} {2; 6} {3; 7}

{1; 5} | {1; 5} {2; 6} {3; 7} {0; 4}
{2; 6} {2; 6} {3; 7} {0; 4} {1; 5}

{3; 731 {3; 7} {0; 4} {1; 5} {2; 6}
T = {(:v;y) |z —y| € {0; 4}},

" = {(@y)| e —yl € {0: 2 4 6}}.




Pewenue. Onepaunn B dakrop-cucremax  Zg/T,

(Zs/T) /T' moxHO 3a1aTh caenyonmmu tTabanamMu Kamu:

Z8 /T",

Zs)T
{0; 4} {1; 5} {25 6} {3; 7} Zs/T"
{0; 4} ] {0; 4} {1; 5} {2; 6} {3; 7} {0; 2; 4; 6}

{1; 5} | {1; 5} {2; 6} {3; 7} {0; 4}| |{0; 2; 4; 6}
{2; 6} {2; 6} {3; 7} {0; 4} {1; 5}

{3; 731 {3; 7} {0; 4} {1; 5} {2; 6}
T = {(:v;y) |z —y| € {0; 4}},

" = {(@y)| e —yl € {0: 2 4 6}}.




Peuienue. Onepauuu dakrop-cucremax  Zg/T, Zg/T",

(Zs/T) /T' moxHO 3a1aTh caenyonmmu tTabanamMu Kamu:
Zs)T
{0; 4) {1 5) {26} {3; 7} Zs/T"

{0; 4} 1 {0; 4} {1; 5} {2 6} {3; 7} {0; 2; 45 6} {1; 3; 5, 7}
{1; 5} [ {1; 5} {2; 6} {3; 7} {0; 4} | |{0;2; 4; 6}
{2; 6} {2 6} {3; 7} {0; 4} {1; 5}| [{L 3;5; 7}
{3; 7+ {3; 7} {0; 4} {1; 5} {2; 6}

T = {(x;y)lﬂf—y! e {0; 4}},

" = {(@y)| e —yl € {0: 2 4 6}}.




Peuienue. Onepauuu dakrop-cucremax  Zg/T, Zg/T",

(Zs/T) /T' moxHO 3a1aTh caenyonmmu tTabanamMu Kamu:
Zs)T
{0; 4 {1; 5} {256} {3; 7} Zs/T"

{0; 4} 1 {0; 4} {1; 5} {2 6} {3; 7} {0; 2; 45 6} {1; 3; 5, 7}
{1; 5} | {1; 5} {25 6} {3; 7} {0; 4} [{0; 2; 4; 6} |{0; 2; 4; 6} {1; 3; 5; 7}
{2; 61 {2; 6} {3; 7} {0; 4} {L; 5} [{1; 35 5 7} {1; 3; 5 7} {0; 2; 4; 6}
{3; 7+ {3; 7} {0; 4} {1; 5} {2; 6}

T = {(x;y)lﬂf—y! e {0; 4}},

" = {(@y)| e —yl € {0: 2 4 6}}.




Pewenue. Onepaunn B dakrop-cucremax  Zg/T, Zg/T",

(Zs/T) /T' moxHO 3a1aTh caenyonmmu tTabanamMu Kamu:
Zs)T
{0; 4 {1; 5} {256} {3; 7} Zs/T"

{0; 4} 1 {0; 4} {1; 5} {2 6} {3; 7} {0; 2; 45 6} {1; 3; 5, 7}
{1; 5} {1; 5} {25 6} {3; 7} {0; 4} [{0; 2; 4; 6} | {0; 2; 4; 6} {1; 3; 5; 7}
{2; 6} {2 6} {3; 7} {0; 4} {1; 5} [{1; 3; 5 7} {1 3; 5 7} {0; 2; 4; 6}
{3; 7+ {3; 7} {0; 4} {1; 5} {2; 6}

(Zs/T) /T

{




Pewenue. Onepaunn B dakrop-cucremax  Zg/T, Zg/T",

(Zs/T) /T' moxHO 3a1aTh caenyonmmu tTabanamMu Kamu:
Zs)T
{0; 4} {1; 5} {2 6} {3; 7} Zg)T"
{0; 4} ] {0; 4} {1; 5} {2; 6} {3; 7} {0; 2; 4 6} {1;3; 5 7}
{1; 5} | {1; 5} {25 6} {3; 7} {0; 4} [{0; 2; 4; 6} |{0; 2; 4; 6} {1; 3; 5; 7}
{2; 61 {2; 6} {3; 7} {0; 4} {L; 5} [{1; 35 5 7} {1; 3; 5 7} {0; 2; 4; 6}
{3; 7+ {3; 7} {0; 4} {1;5} {256}
(Zs/T) /T

{{0; 43;{2; 6}} {

§{0; 4}:{2; 6}%




Pewenue. Onepaunn B dakrop-cucremax  Zg/T, Zg/T",

(Zs/T) /T' moxHO 3a1aTh caenyonmmu tTabanamMu Kamu:
Zs)T
{0; 4} {1; 5} {2; 6} {3; 7} Zs/T"
{0; 4} 1{0; 4} {1; 5} {2, 6} {3; 7} {0; 2; 4; 6} {1; 3; 5 7}
{1; 5} | {1; 5} {26} {3; 7} {0; 4} ] [{0; 2; 4; 6} {0; 2; 4; 6} {1; 3; 5; 7}
{2; 6} {2 6} {3; 7} {0; 4} {1; 5} [{1; 3; 5 7} {1 3; 5 7} {0; 2; 4; 6}
{3; 731 {3; 7} {0; 4} {1; 5} {2; 6}
(Zs/T) /1"

{10 4y {2 6} {1 5 {3 7}

{0; 4};{2; 6}
{1; 5};:{3; 7}




Pewenue. Onepauuun B  dakrop-cucremax Zg/T, Zg/T”,

(Zs/T) /T' moxHO 3a1aTh caenyonmmu tTabanamMu Kamu:
Zs)T
{0; 4 {1; 5} {256} {3; 7} Zs/T"

{0; 4} 1 {0; 4} {1; 5} {2 6} {3; 7} {0; 2; 45 6} {1; 3; 5, 7}
{1; 5} {1; 5} {25 6} {3; 7} {0; 4} [{0; 2; 4; 6} | {0; 2; 4; 6} {1; 3; 5; 7}
{2; 6} {2 6} {3; 7} {0; 4} {1; 5} [{1; 3; 5 7} {1 3; 5 7} {0; 2; 4; 6}
{3; 7+ {3; 7} {0; 4} {1; 5} {2; 6}

(Zs/T) /T

{{0;4};{2;6}}

{{1;5};{3;7}

|

{0; 4};{2; 6}
{1; 5};:{3; 7}

|

|

{0; 4};{2; 6}
{1; 5};{3; 7}

i

{1; 5};{3; 7}
{0; 4};{2; 6}

BepHyTbcs K JieKLUKU?



3anaua l.1. (Orser npuseren na crp.124.)  Ha#Th Bce rpynnouibl ¢ HOCUTe-
Jem {1;2} u HelTpasbHBIM 3JeMeHTOM 1. YKa3aTb, Kakue U3 HUX SBJIsI-
FOTCS TPYIIIIaMH.



3anaua l.2. (Orser npusencn na crp.126.) [ IpOBepUTb, UTO rpynnou sBJsi-
eTcst asqrebpa, onepalusi © B KOTOPOH 3ajiaHa TabJuLen

1N ONY
L\Y

W DN =

1
3
1
2

W N DO
— W DN W




3a11aqa I1.3. (OTBetr npuBeneH Ha cTp.128.) 3arnuiInTe (bOpMyJIbI H3
onpenenedus romomopdusma I8 caydasi, Korja paccMaTpuUBaeT-
csl TOMOMOP(U3M T YHHBEPCAJIbHON ajire6pbl ¢ OnepauudsMd +, e L
max{x; y; z}, +/® Ha HEKOTOPYIO YHHBepCaJbHYIO ajarebpy, npuuem
o6pa3oM onepauud + siBasercs min{a; b}, onepauun e~ — ome-
pauus (—e), max{x; y; z} — (r-y-z2—2z-y-x), /e — onepa-
s (—e).



3a11aqa 11.4. (OTBet npuBejieH Ha cTp.138.) 3aruimre (bOpMYJIbI u3 onpeae-

JIEHUs] KOHrpyeHuuun S /15 caydast, KOrJa B HCXOJAHOU anreOpandecKou

CHCTEME pacCMaTpUBAKOTCs orepaluu +, o ' max{xz; y; z}, +/e.



3auaqa I1.5. (OtBet npuBeneH Ha cTp.150.) 3anuinTe onpeaeJsieHue KJjaacca
AJEMEHTOB, 9KBUBAJECHTHbLIX 3JE€EMCHTY 777 OTHOCHUTECJIbHO KOHIPY€H=-
uuu 1.



3a11aqa I1.6. (OTBer npuBesieH Ha cTp.153.) HYCTb T — KOHI'PYEHLHA aJi-
rebpanueckoi cucteMbl A. 3anuuure onpeaeaeHus onepaudi, nHmLy -
pPOBAHHBIX OJIHOMECTHOH omepauueld o, JBYMECTHOHW orepauuen 3
TPEXMECTHOU oleparuen .



3anauva Il.7. (Orser npusenen wa erp.163.)  [lycth T — KoHrpyeHuust aJj-
rebpanueckoi cucrembl A. 3anuuinre onpeieseHus: OTHOLIEHUH, NH/Y -
IIMPOBAHHBLIX OJJHOMECTHBIM OTHOLIEHUEM P, JByMECTHbIM OTHOLLIEHU-
eM () W TPEXMECTHbIM OTHOLIEeHHEM R.



3a)1aqa I11.8. (OtBer mnpuBeneH Ha cTp.176.) paCCMOTpHM aJireo-
py A kBagpatuunbix Gop™m p(x,y) = ax’® + bry + cy? ¢ onepauusmMu
CJIOXKEHHs] KBaJPaTHUHBLIX ()OPM M YMHOXKEHHs] KBajpaTHYHOH ¢op-
Mbl Ha uucsjo. [IpoBepbTe 1o onpejeseHnio, 4TO KOHIPYeHIHEH
siBJisleTcsl OoTHolleHWe T', ompenesieHHoe Ha anarebpe A dopmyJoi:

(p(z,y), a(z,y) €T = p(z,z) = q(z, ).



3auaqa I11.9. (OTBer mpuBeneH Ha ctp.191.) paCCMOTpI/IM noayrpymn-
ny mMatpuil Moyxo(R) ¢ onepaumedt «ymHoxxenne matpuil». Jlokaxu-
Te, UTO KOHIpyeHluel siBJsieTcss oTHOlleHWe S, 3aaHHoe (DOPMYJION:
(X,Y)eS & det X =detY.



3anaua I1.10. (Orser npusenen na crp.202.)  JlaHbl yHUBepcaJibHble ajreo-
poi A= ({X|X C {a,b}} {U}), B={X|XC{a,b}},{n, ),
C={X|X C{a,b}},{U,N,7}). [IpoBepbTe, KaKue U3 OTHOLIEHUI
3KBUBaJeHTHOCTU Ti, 1o u I3 ABJAIOTCA KOHTPYEHLUSIMU aJ-

[ 7)e 0 }

re6p A, B, C, ecan ) = {<X’ DX v S Had B {abh)

, (X, Y} € (0,
Ty = < (X7 Y) {X7 Y} - {{a}v {b}}7 }’
| (X, Y} € {{a.}}
_ (X, Y} C {0, (o},
By XV 0 foh ) }




3auaqa IV.11. (OtBer NpUBEJIEH Ha cTp.206.)

— ({0:1:23), {fig). (PH, B=({ad} o}, {Q))
Wk SAOLEIE o ey x fany —

e (r;y) € P <

x <y
YHUBEpCaJbHOE OTHOLIEHHE,
flz;y) g9(x;y) u(z;y) v(7;y)
y\z |0 1 2 3 y\z |0 1 2 3 y\r|a b y\z|a b
010123 0 10000 a |a bf a |a af
1 (12307 1 (012 37 b |b a b |a b
2 12301 2 1020 2 x|0123f g|lP
3 13012 3 103 21 2¥la b a blu v Q|

[TpoBepbTe, uTO PYHKIMSA (o — CHIbHBIA TOMOMOP(hKU3M, HAHANTE KOH-
rpyeHuuto T, u A/T,,.



3a11aqa IV.12. (OTBer npuBeaeH Ha cTp.218.) Hantu d)aKTOp-HpOCTpaHCTBO

JABYMEPHOTI'O IIPOCTPAHCTBA FT’€OMETPHUECKHUX BEKTOPOB 10 KOHTPYEHLIUH
— - -

T’, onipe/ie/ICHHOU NTPABUJIOM: (x 1 +yj;xl +2] ) cT.



3a11aqa IV.13. (OTBer npuBeneH Ha cTp.221.) HOKa)KI/ITe, YTO B KOJIbLE LE-
JIbIX UMCeJl MHOYKECTBO [ UETHBIX UHCEJ SIBJISIETCS HOCHUTENIEM Mjeala.
Haiinute haktop-Kosb110 KoJbla LeJbIX Udces no stomy uaeady. [To-
Ka)kuTe, uTo 370 (hakTop-Kojbilo naoMopdHo noo GF(2), ¢ Hocute-
JeM {0; 1} B KOTOPOM onepalulu «CJ0KEHHe» |+| U «yMHOKeHHe» [-] 3a-

JIaHbl TaOJUIIAMHA

0
1

1|0
1|0
0

— OO
o OO
—_ O =




Sanaua IV.14. (Omser npusenen na crp.235.) [Tyete GF(2) — KoJb-
110 (roJie) BbIYETOB MO MOJYJIO 2, T.e. Oolepalydd B 3TOM T0Jie 3aja-

+10 1 10 1
Hbl TabJmuamu | 0 |0 1 0{0 0 IIpoBepbTe,UTO KOJILLIOM SIBJISIET-
1110 110 1

csl ajire6pa MaTpull ¢ HocuteseM K = {( g g ) {a; B} C GF(Q)},

C OObIUHBIMH OIEepalUSIMHU CJIOKEHHSI U YMHOXKEHHUs] MaTpull (¢ yde-
TOM crietuduku ymHoxkeHuss B GF(2)). [lokaxure, uTo MHOXKeCTBO

(6

aute pakTop-Koabuo K/1.

v E GF(Q)} sIBJIsIeTCS1 HOCUTesleM Haeata B K. Haii-




3anpaua V.15. (Omser npusenen na c1p.252.)  Halitn Bce hakTop-rpynns
LIMKJMYECKON TPyMIbl opsiika 6.



3a11aqa V.16. (OTBer mpuBeneH Ha cTp.319.) Hantu Bce (baKTOp-
a.nre6pbl aJIF€6pr BCeX [MOAMHO2KECTB MHO>KeCTBa {a, b}
P={X[X S {a,b}} {Uu.N,"}).



3a11aqa V.17. (OTBer npuBesieH Ha cTp.352.) Harnitu Bce (lJaKTOp-a.HFeﬁpbl
KOJIbllA 1I€JIbIX YHUCEeJI C OTHOLLIEHUEM <.



OTtBeTbl M pelleHUs



Pewmenue 3anaum 1.

3anaua 1. Haiiti Bce rpynmonpl ¢ HocutesieM {1; 2} u HeliTpaibHBIM 3jeMeHTOM 1. YKa3aTh, Kakne
M3 HUX ABJISIOTCA IPyNIaMH.



3apnaua 1. Hafitu Bce rpynmounssl ¢ HocutesieM {1; 2} u HelTpasbHBIM 3jeMeHTOM 1. YKasaTh, Kakne
M3 HUX SIBJIAIOTCS TPYIIAMH.

Ortser.
z\y|1l 2|1 2
11 2|1 2
212 112 2




Pewmenue 3anaum 2.

3anaua 2. IlpoBeputs, uTo rpynnoi sjasercs aaredpa, onepauus © B KOTOPOH 3aj1aHa TabauLel

Xz

z\y
1
9
3

R =W =R
w o | oS
— W DN W




3anaua 2. [IpoBeputsb, uto rpynioii apasercs ajarebpa, ornepauust © B KOTOpo# 3ajaHa TabJuLei

HAOX]]
z\y |1l 2 3
1 13 1 2
2 |11 2 3
3 12 31

OtBetr. EnvHuuHbIM 3/1eMeHTOM siBJAsieTcst 2. HeTpuBHanbHOM sIBsIeTCs TOJBKO NMPOBEPKa accolla-
TUBHOCTH — 27 PaBEHCTB.



Pewmienue 3anaum 3.

3anaua 3. 3anumute QopmyJbl U3 onpeeneHus romovopduzma JJIs cjydasi, Korjaa paccMmar-
puBaeTcsi roMOMOP(HM3M T yYHHBEpCaJbHOH anreGpbl ¢ onepauusivk +, o 1 max{x; y; z}, /e
Ha HEKOTOPYIO YHHUBepcasbHyto asreGpy, mpuuem o6pasom onepaind + sijsietcsi min{a; b}, omnepa-

uuK 1 — onepauust (—e), max{z; y; 2} —(z-y-z—z-y-x), +/®— onepauus (—e).



3aﬂaqa 3. 3anuuinre q)OpMYJIbI H3 onpeaeJeHus romomopdmsma IJId ¢Jiydast, Korjia paccMaTpuBa-

eTCcsi FOMOMOP(U3M T yHUBEPCAJbHOH areGphbl ¢ onepaldsiMi +, o1, max{z; y; 2z}, /e Ha HEKO-

TOPYIO yHHBEPCAJIbHYIO aJre6py, NpuueM 06pa3oM orepalnu + sijisiercsi min{a; b}, onepauuu e~ —
onepausi (—e), max{x; y; 2} —(z-y-z—2z-y-x), /e — onepaiusi (—e).
Otser. (z+y)" =



3aﬂaqa 3. 3anuuinre q)OpMYJIbI H3 onpeaeJeHus romomopdmsma IJId ¢Jiydast, Korjia paccMaTpuBa-

eTCcsi FOMOMOP(U3M T yHUBEPCAJbHOH areGphbl ¢ onepaldsiMi +, o1, max{z; y; 2z}, /e Ha HEKO-

TOPYIO yHHBEPCAJIbHYIO aJre6py, NpuueM 06pa3oM orepalnu + sijisiercsi min{a; b}, onepauuu e~ —
onepausi (—e), max{x; y; 2} —(z-y-z—2z-y-x), /e — onepaiusi (—e).
OrBer. (x +y) =27 (+)7y" =



3aﬂaqa 3. 3anuuinre q)OpMYJIbI H3 onpeaeJeHus romomopdmsma IJId ¢Jiydast, Korjia paccMaTpuBa-

eTCcsi FOMOMOP(U3M T yHUBEPCAJbHOH areGphbl ¢ onepaldsiMi +, o1, max{z; y; 2z}, /e Ha HEKO-

TOPYIO yHHBEPCAJIbHYIO aJre6py, NpuueM 06pa3oM orepalnu + sijisiercsi min{a; b}, onepauuu e~ —
onepausi (—e), max{x; y; 2} —(z-y-z—2z-y-x), /e — onepaiusi (—e).
OtBert. (z+y)" =27 (+)"y" = min {27, y"}



3aﬂaqa 3. 3anuuinre q)OpMYJIbI H3 onpeaeJeHus romomopdmsma IJId ¢Jiydast, Korjia paccMaTpuBa-

eTCcsi FOMOMOP(U3M T yHUBEPCAJbHOH areGphbl ¢ onepaldsiMi +, o1, max{z; y; 2z}, /e Ha HEKO-

TOPYIO yHHBEPCAJIbHYIO aJre6py, NpuueM 06pa3oM orepalnu + sijisiercsi min{a; b}, onepauuu e~ —
onepatmsi (—e), max{x; y; 2} — (r-y-z2—z-y-x), /e — onepaisi (—e).

Otser. (z +y)" = min {27, y"},
(™) =



3aﬂaqa 3. 3anuuinre q)OpMYJIbI H3 onpeaeJeHus romomopdmsma IJId ¢Jiydast, Korjia paccMaTpuBa-

eTCcsi FOMOMOP(U3M T yHUBEPCAJbHOH areGphbl ¢ onepaldsiMi +, o1, max{z; y; 2z}, /e Ha HEKO-

TOPYIO yHHBEPCAJIbHYIO aJre6py, NpuueM 06pa3oM orepalnu + sijisiercsi min{a; b}, onepauuu e~ —
onepatmsi (—e), max{x; y; 2} — (r-y-z2—z-y-x), /e — onepaisi (—e).

Otser. (z +y)" = min {27, y"},
(‘Tﬁl)T = —a7,



3anaua 3. 3anuiirre GopMyJibl U3 OTpeiesenus romomophusma s caydasi, Korjaa paccMaTp1Ba-
eTCcsi FOMOMOP(U3M T yHUBEPCAJbHOH areGphbl ¢ onepaldsiMi +, o1, max{z; y; 2z}, /e Ha HEKO-
TOPYIO yHHBEPCAJIbHYIO aJre6py, NpuueM 06pa3oM orepalnu + sijisiercsi min{a; b}, onepauuu e~ —
onepausi (—e), max{x; y; 2} —(z-y-z—2z-y-x), /e — onepaiusi (—e).

Otser. (z +y)" = min {27, y"},
(1) = —a”
x ) = —a7,

(max{z; y; 2})" =



3anaua 3. 3anuiirre GopMyJibl U3 OTpeiesenus romomophusma s caydasi, Korjaa paccMaTp1Ba-
eTCcsi FOMOMOP(U3M T yHUBEPCAJbHOH areGphbl ¢ onepaldsiMi +, o1, max{z; y; 2z}, /e Ha HEKO-
TOPYIO yHHBEPCAJIbHYIO aJre6py, NpuueM 06pa3oM orepalnu + sijisiercsi min{a; b}, onepauuu e~ —
onepausi (—e), max{x; y; 2} —(z-y-z—2z-y-x), /e — onepaiusi (—e).

Otser. (z +y)" = min {27, y"},
(1) = —a”
x ) = —a7,

(max{z; y; 2})" = (a7 -y"- 2" — 2" -y" - 27),



3anaua 3. 3anuiirre GopMyJibl U3 OTpeiesenus romomophusma s caydasi, Korjaa paccMaTp1Ba-
eTCsl FOMOMOP(U3M T YHUBEPCAJILHON a/reOphbl ¢ onepatusvi +, o1 max{z; y; z}, +/e Ha HeKoO-
TOPYIO yHHBEPCAJIbHYIO aJre6py, NpuueM 06pa3oM orepalnu + sijisiercsi min{a; b}, onepauuu e~ —
onepausi (—e), max{x; y; 2} —(z-y-z—2z-y-x), /e — onepaiusi (—e).

Otser. (z +y)" = min {27, y"},
(o) = a7
x ) = —a7,
(max{z; y; 2})" = (a7 -y"- 2" — 2" -y" - 27),

(Va) =



3anaua 3. 3anuiirre GopMyJibl U3 OTpeiesenus romomophusma s caydasi, Korjaa paccMaTp1Ba-
eTCsl FOMOMOP(U3M T YHUBEPCAJILHON a/reOphbl ¢ onepatusvi +, o1 max{z; y; z}, +/e Ha HeKoO-
TOPYIO yHHBEPCAJIbHYIO aJre6py, NpuueM 06pa3oM orepalnu + sijisiercsi min{a; b}, onepauuu e~ —
onepausi (—e), max{x; y; 2} —(z-y-z—2z-y-x), /e — onepaiusi (—e).

Otser. (z +y)" = min {27, y"},
(o) = a7
x ) = —a7,
(max{z; y; 2})" = (a7 -y"- 2" — 2" -y" - 27),

(Va) ="



Pewmenue 3anaum 4.

3anaqa 4. 3anuuure CbOpMYJ]bI H3 onpeaeJieHUus KOHrpyeHUH H S U1 ¢Jiydasi, Korjia B HUCXOJIHOH

asreGpauyeckoil CHCTeMe pacCMaTpUBAIOTCst onepaliik +, o1 max{z; y; 2z}, +/e.



38.[{21‘-[3. 4. 3anumure @)OpMy.HbI U3 onpeaeJeHuss KOHrpyeHuuu S Ui CJiydasl, Korjia B HCXOJTHOH

asreGpauyeckoil CHCTeMe pacCMaTpUBAIOTCs orlepaliik +, o1 max{z; y; 2z}, +/e.

{ (15 y1) €5,

OTtBer.



38.[{21‘-[3. 4. 3anumure @)OpMy.HbI U3 onpeaeJeHuss KOHrpyeHuuu S Ui CJiydasl, Korjia B HCXOJTHOH

asreGpauyeckoil CHCTeMe pacCMaTpUBAIOTCs orlepaliik +, o1 max{z; y; 2z}, +/e.

(331; yl) S Sa
OTBCT.{ (22: 1o) € S =



38.[{21‘-[3. 4. 3anumure @)OpMy.HbI U3 onpeaeJeHuss KOHrpyeHuuu S Ui CJiydasl, Korjia B HCXOJTHOH

asreGpauyeckoil CHCTeMe pacCMaTpUBAIOTCs orlepaliik +, o1 max{z; y; 2z}, +/e.

;) €5,
OTBer. { g; Z;% cs = (331 + T25 %1 +?12) €S,



3auaqa 4. 3anumure q_‘)OpMy.HbI U3 onpeaeJeHuss KOHrpyeHuuu S Ui CJiydasl, Korjia B HUCXOJIHOH

asreGpauyeckoil CHCTeMe pacCMaTpUBAIOTCs orlepaliik +, o1 max{z; y; 2z}, +/e.
; es
OTtBer. (13 91) o= (mH e Y1) €S,
{ (22 y2) € S (71 25 Y1+ o)

(x; y)e s =



3auaqa 4. 3anumure q_‘)OpMy.HbI U3 onpeaeJeHuss KOHrpyeHuuu S Ui CJiydasl, Korjia B HUCXOJIHOH

asreGpauyeckoil CHCTeMe pacCMaTpUBAIOTCs orlepaliik +, o1 max{z; y; 2z}, +/e.
; es
OTtBer. (13 91) o= (mH e Y1) €S,
{ (22 y2) € S (71 25 Y1+ o)

(z; y) €S = (x7' y ') €S,



3auaqa 4. 3anumure q_‘)OpMy.HbI U3 onpeaeJeHuss KOHrpyeHuuu S Ui CJiydasl, Korjia B HUCXOJIHOH

asreGpauyeckoil CHCTeMe pacCMaTpUBAIOTCs orlepaliik +, o1 max{z; y; 2z}, +/e.

;) €5,
OTBer. { g; Z;% cs = (331 + T25 %1 +?J2) €S,
(z; ) €S = (x4 y ') €S,
(z15 y1) €5,
=



3auaqa 4. 3anumure q_‘)OpMy.HbI U3 onpeaeJeHuss KOHrpyeHuuu S Ui CJiydasl, Korjia B HUCXOJIHOH

asreGpauyeckoil CHCTeMe pacCMaTpUBAIOTCs orlepaliik +, o1 max{z; y; 2z}, +/e.

OTBer. { g;: Z;% E g’ = (1 + 22 y1 +1y2) €5,
(z;y) €S = (7 yHes,

(z1; y1) € 5,

($2; y?) € Sa =



3auaqa 4. 3anumure q_‘)OpMy.HbI U3 onpeaeJeHuss KOHrpyeHuuu S Ui CJiydasl, Korjia B HUCXOJIHOH

asreGpauyeckoil CHCTeMe pacCMaTpUBAIOTCs orlepaliik +, o1 max{z; y; 2z}, +/e.

OTBer. { g;: Z;% E g’ = (1 + 22 y1 +1y2) €5,
(z;y) €S = (7 yHes,

(z1; y1) € 5,

($2; y?) € Sa =

(x3; y3) € S



3auaqa 4. 3anumure @)OpMy.HbI U3 onpeaeJeHuss KOHrpyeHuuu S Ui CJiydasl, Korjia B HUCXOJIHOH

asreGpauyeckoil CHCTeMe pacCMaTpUBAIOTCs orlepaliik +, o1 max{z; y; 2z}, +/e.

OTBer. { Ei;: z;% E g’ = (1 + 22 y1 +1y2) €5,
(r; y) €S = (a7h y™') €5,
('Il; yl) € Sa
(w25 y2) €S, = (max{zy, z2, x3}; max{yi, Yo, ys}) €5,
(x3; y3) € S



3anaua 4. 3anuiure GopMyJibl U3 onpe/eseHnss KOHrpyeHuuu S s ciydasi, KOrja B UCXOIHOM
asreGpauyeckoil CHCTeMe pacCMaTpUBAIOTCs orlepaliik +, o1 max{z; y; 2z}, +/e.

OTBer. { Ei;: z;% E g’ = (1 + 22 y1 +1y2) €5,

(r;9) €S = (@7 y ') €S,
(215 1) € S,
(x9; y2) €S, = (max{m;, x2, x3}; max{y;, v, ys}) € S,
(w33 y3) €S

(z; y) €5 =



3anaua 4. 3anuiure GopMyJibl U3 onpe/eseHnss KOHrpyeHuuu S s ciydasi, KOrja B UCXOIHOM
asreGpauyeckoil CHCTeMe pacCMaTpUBAIOTCs orlepaliik +, o1 max{z; y; 2z}, +/e.

OTBer. { Ei;: z;% E g’ = (1 + 22 y1 +1y2) €5,

(r; y) €S = (a7h y™') €5,
('Il; yl) € Sa
(w25 y2) €S, = (max{zy, z2, x3}; max{yi, Yo, ys}) €5,
(x3; y3) € S

(z; y) €S = (Vo V) € 5.



Pewienue 3anaum 5.

3anaua 5. 3anuiluuTe onpejiesieHHe Kjacca 3J1eMeHTOB, 9KBUBAJEHTHbIX 3JeMeHTY m OTHOCH-
TeJIbHO KOHrpyeHuuu 7.



3anaua 5. 3anuiunre onpeeseHne Kaacca 3JeMeHTOB, 9KBUBAJEHTHBIX 3J1€MEHTY 1 OTHOCHTE/Ib-
HO KOHrpyeHuuu T,

OtBet. CoracHo onpeiesieHHIo Kiacca 3KBUBAJNeHTHbIX aemenToB  C(m) =



3anaua 5. 3anuiunre onpeeseHne Kaacca 3JeMeHTOB, 9KBUBAJEHTHBIX 3J1€MEHTY 1 OTHOCHTE/Ib-
HO KOHrpyeHuuu T,

OrBet. CorsiacHo onpeJie/IeHHIO Klacca SKBUBANeHTHBIX anemenTos  C(m) = {t ‘ (m; t) € T}.



Pewmienue 3anaum 6.

3anaua 6. Ilycts T' — KoHrpyeHuust aarebpandeckoil cuctembl A. 3anuuinTe onpesesneHus orne-
pauui, MHAYUMPOBAHHBIX OJJHOMECTHOH ornepalyel «, JBYMECTHOH onepaidedt 3 UM  TPexXMeCTHOH
ornepauuen v.



3anaua 6. [1yctb 7' — KoHrpyeHuus anrebpanueckoit cuctembl A. 3anuuinre onpeieseHus onepauni,
MHAYLUMPOBAHHBIX OJHOMECTHOHU omepalueil «, JBYMECTHOH onepaluell UM TpPexXMeCTHOH orepa-
LHen 7.

OTtBeT. [lo onpeneseHnto MHAYLMPOBAHHOM ONepaLuu

o' (C) =



3anaua 6. [1yctb 7' — KoHrpyeHuus anrebpanueckoit cuctembl A. 3anuuinre onpeieseHus onepauni,
MHAYLUMPOBAHHBIX OJHOMECTHOHU omepalueil «, JBYMECTHOH onepaluell UM TpPexXMeCTHOH orepa-
LHen 7.

OTtBert. [lo onpenenenuio MHAYLMPOBAHHOW ONepaLUU

o (C) =



3anaua 6. [1yctb 7' — KoHrpyeHuus anrebpanueckoit cuctembl A. 3anuuinre onpeieseHus onepauni,
MHAYLUMPOBAHHBIX OJHOMECTHOHU omepalueil «, JBYMECTHOH onepaluell UM TpPexXMeCTHOH orepa-
LHen 7.

OTtBert. [lo onpeneneHuio HHAYLMPOBAHHOW ONepaLUu

O/(C): t {( §t>ET>



3anaua 6. [1yctb 7' — KoHrpyeHuus anrebpanueckoit cuctembl A. 3anuuinre onpeieseHus onepauni,
MHAYLUMPOBAHHBIX OJHOMECTHOHU omepalueil «, JBYMECTHOH onepaluell UM TpPexXMeCTHOH orepa-
LHen 7.

OTtBert. [lo onpeneneHuio HHAYLMPOBAHHOW ONepaLUu

o (C) = {1 {iedt>€T’



3anaua 6. [1yctb 7' — KoHrpyeHuus anrebpanueckoit cuctembl A. 3anuuinre onpeieseHus onepauni,
MHAYLUMPOBAHHBIX OJHOMECTHOHU omepalueil «, JBYMECTHOH onepaluell UM TpPexXMeCTHOH orepa-
LHen 7.

OTtBert. [lo onpeneneHuio HHAYLMPOBAHHOW ONepaLUu

o (C) = t{g;ae(a:();t)eT, ’



3anaua 6. [1yctb 7' — KoHrpyeHuus anrebpanueckoit cuctembl A. 3anuuinre onpeieseHus onepauni,
MHAYLUMPOBAHHBIX OJHOMECTHOHU omepalueil «, JBYMECTHOH onepaluell UM TpPexXMeCTHOH orepa-
LHen 7.

OTtBert. [lo onpeneneHuio HHAYLMPOBAHHOW ONepaLUu

o (C) = t{g;ae(a:();t)eT, ’

G (C; D) =



3anaua 6. [1yctb 7' — KoHrpyeHuus anrebpanueckoit cuctembl A. 3anuuinre onpeieseHus onepauni,
MHAYLUMPOBAHHBIX OJHOMECTHOHU omepalueil «, JBYMECTHOH onepaluell UM TpPexXMeCTHOH orepa-
LHen 7.

OTtBert. [lo onpeneneHuio HHAYLMPOBAHHOW ONepaLUu

o/(C)Z{t {;agg et }

(B(z; y); t) €T,
B(C; D)=<t|{ z€C, ,
yebD



3anaua 6. [1yctb 7' — KoHrpyeHuus anrebpanueckoit cuctembl A. 3anuuinre onpeieseHus onepauni,
MHAYLUMPOBAHHBIX OJHOMECTHOHU omepalueil «, JBYMECTHOH onepaluell UM TpPexXMeCTHOH orepa-
LHen 7.

OTtBert. [lo onpeneneHuio HHAYLMPOBAHHOW ONepaLUu

o/(C)Z{t {;agg et }

(B(z; y); t) €T,
B(C; D)=<t|{ z€C, ,
yebD

v (C; D; E) =



3anaua 6. [1yctb 7' — KoHrpyeHuus anrebpanueckoit cuctembl A. 3anuuinre onpeieseHus onepauni,
MHAYLUMPOBAHHBIX OJHOMECTHOHU omepalueil «, JBYMECTHOH onepaluell UM TpPexXMeCTHOH orepa-
LHen 7.

OTtBert. [lo onpeneneHuio HHAYLMPOBAHHOW ONepaLUu

o/(C)Z{t {;&gg et }

(B(z; y); t) €T,
B(C; D)=<t|{ z€C, ,
yebD

(v(@; y; 2); 1) €T,
x e,
yeD,
z€F

v (C; D; E) =<t




Pewmienue 3anaum 7.

3anaua 7. Ilyctb T — koHrpyeHuusi ajre6panueckor cucrembl A. 3anuiiure onpeaeseHns oT-
HOLLIEHHH, MHAYLUPOBAHHBIX OJJHOMECTHBIM OTHOLLIEHHEM P,  JIByMECTHbIM OTHOLIEHHEM () W Tpex-
MECTHbBIM OTHOLLIEHHEM .



3anaua 7. [lyctb T — KoHrpyeHuus anre6panueckoi cuctembl A. 3anuiinTe onpeaesaeHust OTHoOLIe-
HUH, MHOYLMPOBAHHBIX OJIHOMECTHBIM OTHOLUEHHEM P,  JIByMECTHbIM OTHOLUEHHEeM () W  TpexMmecT-
HBIM OTHOLIeHHeM RR.

OTtBeT. [lo onpeneseHno MHAYLHPOBAHHOTO OTHOLIEHMUS

P =



3anaua 7. [lycte T' — KoOHrpyeHlMs ajire6panueckor cuUcTeMbl A. 3anuiiuTe onpejeseHus: OT-
HOLLEHHH, WHAYUMPOBAHHLIX OJHOMECTHBIM OTHOLLIEHHeM P, JBYMECTHbIM OTHOLUEHHeM () U
TPEXMECTHBIM OTHOLIeHHeM RR.

OTtBeT. [lo onpeneseHnio HHAYLMPOBAHHOTO OTHOLLEHHS

r={ rer)




3anaua 7. [lycte T' — KoOHrpyeHlMs ajire6panueckor cuUcTeMbl A. 3anuiiuTe onpejeseHus: OT-
HOLIEHUH, WHAYIMPOBAHHBLIX OJHOMECTHbIM OTHOUIEHWeM P, JBYMECTHbIM OTHOllleHHeM () U
TPEXMECTHBIM OTHOLIeHHeM RR.

OTtBeT. [lo onpeneseHnio HHAYLMPOBAHHOTO OTHOLLEHHS

P’:{{ }:UEP}




3anaua 7. [lycte T' — KoOHrpyeHlMs ajire6panueckor cuUcTeMbl A. 3anuiiuTe onpejeseHus: OT-
HOLIEHUH, WHAYIMPOBAHHBLIX OJHOMECTHbIM OTHOUIEHWeM P, JBYMECTHbIM OTHOllleHHeM () U
TPEXMECTHBIM OTHOLIeHHeM RR.

OTtBeT. [lo onpeneseHnio HHAYLMPOBAHHOTO OTHOLLEHHS

P’:{{t(t,z)eT} xEP},




3anaua 7. [lycte T' — KoOHrpyeHlMs ajire6panueckor cuUcTeMbl A. 3anuiiuTe onpejeseHus: OT-
HOLIEHUH, WHAYIMPOBAHHBLIX OJHOMECTHbIM OTHOUIEHWeM P, JBYMECTHbIM OTHOllleHHeM () U
TPEXMECTHBIM OTHOLIeHHeM RR.

OTtBeT. [lo onpeneseHnio HHAYLMPOBAHHOTO OTHOLLEHHS

P’:{{t(t,z)eT} xEP},




3anaua 7. [lycte T' — KoOHrpyeHlMs ajire6panueckor cuUcTeMbl A. 3anuiiuTe onpejeseHus: OT-
HOLIEHUH, WHAYIMPOBAHHBLIX OJHOMECTHbIM OTHOUIEHWeM P, JBYMECTHbIM OTHOllleHHeM () U
TPEXMECTHBIM OTHOLIeHHeM RR.

OTtBeT. [lo onpeneseHnio HHAYLMPOBAHHOTO OTHOLLEHHS

P’:{{t(t,z)eT} xEP},
Q’={< )(x;y)EQ},




3anaua 7. [lycte T' — KoOHrpyeHlMs ajire6panueckor cuUcTeMbl A. 3anuiiuTe onpejeseHus: OT-
HOLIEHUH, WHAYIMPOBAHHBLIX OJHOMECTHbIM OTHOUIEHWeM P, JBYMECTHbIM OTHOllleHHeM () U
TPEXMECTHBIM OTHOLIeHHeM RR.

OTtBeT. [lo onpeneseHnio HHAYLMPOBAHHOTO OTHOLLEHHS

P’:{{t(t,z)eT} xEP},
Q’={<{ }{ }) (x;y)EQ},




3anaua 7. [lycte T' — KoOHrpyeHlMs ajire6panueckor cuUcTeMbl A. 3anuiiuTe onpejeseHus: OT-
HOLIEHUH, WHAYIMPOBAHHBLIX OJHOMECTHbIM OTHOUIEHWeM P, JBYMECTHbIM OTHOllleHHeM () U
TPEXMECTHBIM OTHOLIeHHeM RR.

OTtBeT. [lo onpeneseHnio HHAYLMPOBAHHOTO OTHOLLEHHS

P’:{{t(t,z)eT} xEP},
Q = {({t(t,w) GT};{S\(S,?J)ETD (z; y) EQ},




3anaua 7. [lycte T' — KoOHrpyeHlMs ajire6panueckor cuUcTeMbl A. 3anuiiuTe onpejeseHus: OT-
HOLIEHUH, WHAYIMPOBAHHBLIX OJHOMECTHbIM OTHOUIEHWeM P, JBYMECTHbIM OTHOllleHHeM () U
TPEXMECTHBIM OTHOLIeHHeM RR.

OTtBeT. [lo onpeneseHnio HHAYLMPOBAHHOTO OTHOLLEHHS

P’:{{t(t,x)eT} xEP},
Q = {({t(taw) GT};{S\(S,?J)ETD (z; y) GQ},

R =



3anaua 7. [lycte T' — KoOHrpyeHlMs ajire6panueckor cuUcTeMbl A. 3anuiiuTe onpejeseHus: OT-
HOLIEHUH, WHAYIMPOBAHHBLIX OJHOMECTHbIM OTHOUIEHWeM P, JBYMECTHbIM OTHOllleHHeM () U
TPEXMECTHBIM OTHOLIeHHeM RR.

OTtBeT. [lo onpeneseHnio HHAYLMPOBAHHOTO OTHOLLEHHS

P’:{{t(t,x)eT} xEP},
Q = {({t(taw) GT};{S\(S,?J)ETD (z; y) GQ},

|

(5 y; 2) € R}-



3anaua 7. [lycte T' — KoOHrpyeHlMs ajire6panueckor cuUcTeMbl A. 3anuiiuTe onpejeseHus: OT-
HOLIEHUH, WHAYIMPOBAHHBLIX OJHOMECTHbIM OTHOUIEHWeM P, JBYMECTHbIM OTHOllleHHeM () U
TPEXMECTHBIM OTHOLIeHHeM RR.

OTtBeT. [lo onpeneseHnio HHAYLMPOBAHHOTO OTHOLLEHHS

P’:{{t(t,x)eT} :)JEP},
Q’={<{t(t,w)€T};{s(8>y)€T}> (; y)GQ},
r={({ bd b{ })

(75 y; 2) € R}-



3anaua 7. [lycte T' — KoOHrpyeHlMs ajire6panueckor cuUcTeMbl A. 3anuiiuTe onpejeseHus: OT-
HOLIEHUH, WHAYIMPOBAHHBLIX OJHOMECTHbIM OTHOUIEHWeM P, JBYMECTHbIM OTHOllleHHeM () U
TPEXMECTHBIM OTHOLIeHHeM RR.

OTtBeT. [lo onpeneseHnio HHAYLMPOBAHHOTO OTHOLLEHHS

P’:{{t(t,x)eT} xEP},
Q = {({t(w) GT};{S\(SJJ)ET}) (z; y) GQ},
R’z{({u(u,x)eT};{v(v,y)eT};{w(w,z)eT})

(75 y; 2) € R}-



Pewmenue 3anaum 8.

3apnaua 8. Paccmotpum anre6py A ksajapatuunbix dopm p(z,y) = ax?® + bry + cy® ¢ onepaim-
SIMM CJIO2KEHHS] KBAJPAaTHUHBIX (DOPM M YMHOXKEHHsI KBajpaTHUHOH opMmbl Ha uucso. [IpoBepbre no
onpejeeHnio, YTo KOHTpyeHLMel siBjsieTcsl oTHouleHue 1', onpesesieHHoe Ha anrebpe A dopmy.Joii:

(p(z,y), q(z,y)) €T = p(x,z) = q(v, ).



3anaua 8. Paccmorpum anre6py A Ksaapatnunbix dopm p(z,y) = ax? + bry + cy® ¢ onepaiusi-
MH CJIOXKEHHSI KBaJpaTHUHbIX (hOPM M YMHOKEHHsI KBajapaTHuHoH (opmbl Ha uucso. [IpoBepbTe mno
onpejeseHnio, YTo KOHTpyeHUHeH sBJsieTcst oTHouleHue ', onpenesnenHoe Ha anre6pe A dopmyJoi:
(p(z,y), a(z,y) € T = p(z,v) =q(z, ).

OtBer. Hano nokasatb no onpejesneHno KOHIPyeHHH, UTO



3anaua 8. Paccmorpum anre6py A Ksaapatnunbix dopm p(z,y) = ax? + bry + cy® ¢ onepaiusi-
MH CJIOXKEHHSI KBaJpaTHUHbIX (hOPM M YMHOKEHHsI KBajapaTHuHoH (opmbl Ha uucso. [IpoBepbTe mno
onpejeseHnio, YTo KOHTpyeHUHeH sBJsieTcst oTHouleHue ', onpenesnenHoe Ha anre6pe A dopmyJoi:
(p(z,y), a(z,y) € T = plz,v) =q(z, ).

OtBer. Hajo nokasath 1o onpeaesennio KOHTpyeHIUH, UTO

{( 7 )eT,

( 7 eT = ( + , + )eT,



3anaua 8. Paccmorpum anre6py A Ksaapatnunbix dopm p(z,y) = ax? + bry + cy® ¢ onepaiusi-
MH CJIOXKEHHSI KBaJpaTHUHbIX (hOPM M YMHOKEHHsI KBajapaTHuHoH (opmbl Ha uucso. [IpoBepbTe mno
onpejeseHnio, YTo KOHTpyeHUHeH sBJsieTcst oTHouleHue ', onpenesnenHoe Ha anre6pe A dopmyJoi:
(p(z,y), a(z,y) € T = plz,v) =q(z, ).

OtBer. Hajo nokasath 1o onpeaesennio KOHTpyeHIUH, UTO

{ Epl(xhy):ql(x?y); E;’ = (pl(x7y)+ 7QI<*T7y)+ ) ET’



3anaua 8. Paccmorpum anre6py A Ksaapatnunbix dopm p(z,y) = ax? + bry + cy® ¢ onepaiusi-
MH CJIOXKEHHSI KBaJpaTHUHbIX (hOPM M YMHOKEHHsI KBajapaTHuHoH (opmbl Ha uucso. [IpoBepbTe mno
onpejeseHnio, YTo KOHTpyeHUHeH sBJsieTcst oTHouleHue ', onpenesnenHoe Ha anre6pe A dopmyJoi:
(p(z,y), a(z,y) € T = plz,v) =q(z, ).

OtBer. Hajo nokasath 1o onpeaesennio KOHTpyeHIUH, UTO

{ Eﬁigﬁjzgjiﬁijzig ST o ey) + (e y)n(ey) +aalry) €T,



3anaua 8. Paccmorpum anre6py A Ksaapatnunbix dopm p(z,y) = ax? + bry + cy® ¢ onepaiusi-
MH CJIOXKEHHSI KBaJpaTHUHbIX (hOPM M YMHOKEHHsI KBajapaTHuHoH (opmbl Ha uucso. [IpoBepbTe mno
onpejeseHnio, YTo KOHTpyeHUHeH sBJsieTcst oTHouleHue ', onpenesnenHoe Ha anre6pe A dopmyJoi:
(p(z,y), a(z,y) € T = plz,v) =q(z, ).

OtBer. Hajo nokasath 1o onpeaesennio KOHTpyeHIUH, UTO

{ Eﬁ;gﬁjzgjiﬁij% ST o ey) + (e y)n(ey) +aalry) €T,

(p(z,y), q(z,y) €T = (Ap(x,y); A\g(x,y)) € T.



3anaua 8. Paccmorpum anre6py A KBagpatuunbix dopm p(x,y) = ax? + bry + cy? ¢ onepaim-
SIMH CJIOXKEHHs KBaJIpaTHUHbIX (DOPM M YMHOXKEHHsI KBajpaTHUHOH (opmbl Ha uucso. [Tpoepbre o
onpejeseHnio, YTo KOHTpyeHUHel sBJsieTcst oTHouleHue ', onpenesnenHoe Ha anre6pe A dhopmyJiod:
(p(z,y), a(z,y) € T = p(z,v) =q(z, ).

OtBer. Hayo nokasath 1o onpeaesennio KOHTpyeHIUH, UTO
[t MR > Grlon) +mleshalon) +alo) €T
(p(z,y), q(z,y)) €T = (Mp(z,y); Ag(z,y)) €T

{ (pl(fU;y%,(h z,y)) €T

(
(p2(2,y), @2(x,y)) €T



3anaua 8. Paccmorpum anre6py A KBagpatuunbix dopm p(x,y) = ax? + bry + cy? ¢ onepaim-
SIMU CJIO?KEHHUST KBaJpaTUUHBIX (POPM M YMHOXKEHHS KBaJpaTHUHOH ¢opmbl Ha uncso. [IpoBepbTe mno
onpejeseHnio, YTo KOHTpyeHUHel sBJsieTcst oTHouleHue ', onpenesnenHoe Ha anre6pe A dhopmyJiod:
(p(z,y), a(z,y) € T = p(z,v) =q(z, ).

OtBer. Hayo nokasath 1o onpeaesennio KOHTpyeHIUH, UTO

{ (po(z. ), qu(z,y) € T,

(pg(x Y),¢2(v,y) €T = (p1(7,y) + p2(2,9), a1(z,y) + @2(7, ) €T,
gz, y)) €T = (Ap(z,y); Aq(z,y)) €T.

(p(z
x, )a 1 )) GT,
{ . )’32 mer = =
= x,y) +pz(rv ), (7, y) + qa(z,y)) €T,



3anaua 8. Paccmorpum anre6py A KBagpatuunbix dopm p(x,y) = ax? + bry + cy? ¢ onepaim-
SIMU CJIO?KEHHUST KBaJpaTUUHBIX (POPM M YMHOXKEHHS KBaJpaTHUHOH ¢opmbl Ha uncso. [IpoBepbTe mno
onpejeseHnio, YTo KOHTpyeHUHel sBJsieTcst oTHouleHue ', onpenesnenHoe Ha anre6pe A dhopmyJiod:
(p(z,y), a(z,y) € T = p(z,v) =q(z, ).

OtBer. Hayo nokasath 1o onpeaesennio KOHTpyeHIUH, UTO

{ (po(z. ), qu(z,y) € T,

(pg(x Y),¢2(v,y) €T = (p1(7,y) + p2(2,9), a1(z,y) + @2(7, ) €T,
gz, y)) €T = (Ap(z,y); Aq(z,y)) €T.

p

z,y )7(]1 )) € Ta pl(xax) = Q1(x7$)7
{ Yy),q2(z,y)) €T - {P2($a$)ZQ2($7$) = s
=

Sc,m (@), (@) + @@ y) € T,



3anaua 8. Paccmorpum anre6py A KBagpatuunbix dopm p(x,y) = ax? + bry + cy? ¢ onepaim-
SIMU CJIO?KEHHUST KBaJpaTUUHBIX (POPM M YMHOXKEHHS KBaJpaTHUHOH ¢opmbl Ha uncso. [IpoBepbTe mno
onpejeseHnio, YTo KOHTpyeHUHel sBJsieTcst oTHouleHue ', onpenesnenHoe Ha anre6pe A dhopmyJiod:
(p(z,y), a(z,y) € T = p(z,v) =q(z, ).

OtBer. Hayo nokasath 1o onpeaesennio KOHTpyeHIUH, UTO

{ Eﬁﬁ z) Z;Ei zgg E ; = (p1(2,y) +pa2(2,y), @1 (2, y) + @22, y)) € T,

)
(p(z,y), q(z,y)) €T = (Ap(z,y); Aq(z,y)) €T.
T,y )7(]1 )) ET, pl(xax) ZQ1(x7$)a
{ Yy),q2(z,y)) €T - { pa(z,7) = @a2(w, @)
=

oy = pi(z,z) + po(z,x) = @1z, x) + @2(x, ) =
x,y) +pz(rv ), q1(7,y) + qa(z,y)) €T,



3anaua 8. Paccmorpum anre6py A KBagpatuunbix dopm p(x,y) = ax? + bry + cy? ¢ onepaim-
SIMU CJIO?KEHHUST KBaJpaTUUHBIX (POPM M YMHOXKEHHS KBaJpaTHUHOH ¢opmbl Ha uncso. [IpoBepbTe mno
onpejeseHnio, YTo KOHTpyeHUHel sBJsieTcst oTHouleHue ', onpenesnenHoe Ha anre6pe A dhopmyJiod:
(p(z,y), q(z,y)) € T = plz,r) = gz, ).

OtBer. Hayo nokasath 1o onpeaesennio KOHTpyeHIUH, UTO
{ (pl(x7y)7QI(xvy)> S T7

(pg(x Y),¢2(v,y) €T = (p1(7,y) + p2(2,9), a1(z,y) + @2(7, ) €T,
(P(x,9), q(z,y) € T = (Ap(z,y); Ag(z,y)) € T.

p1 T y (]1 r,y)) €T, pi(z,x) = qi(z, 2), _
=> p1 x y) +pz(rv y), 1 (z,y) + q2(z,y)) €T,

(p(z,y),q(z,y) €T =



3anaua 8. Paccmorpum anre6py A KBagpatuunbix dopm p(x,y) = ax? + bry + cy? ¢ onepaim-
SIMU CJIO?KEHHUST KBaJpaTUUHBIX (POPM M YMHOXKEHHS KBaJpaTHUHOH ¢opmbl Ha uncso. [IpoBepbTe mno
onpejeseHnio, YTo KOHTpyeHUHel sBJsieTcst oTHouleHue ', onpenesnenHoe Ha anre6pe A dhopmyJiod:
(p(z,y), q(z,y)) € T = plz,r) = gz, ).

OtBer. Hayo nokasath 1o onpeaesennio KOHTpyeHIUH, UTO
{ (pl(x7y)7QI(xvy)> S T7

(pg(x Y),¢2(v,y) €T = (p1(7,y) + p2(2,9), a1(z,y) + @2(7, ) €T,
(p(z,y), ¢(z,y) €T = (Ap(z,y); \(z,y)) € T.
L 52 el = (BT o ) ) = (o) ) =
= (pi(@,y) + p2(,9), a1 (2, y) + ¢2(,y)) €T,

(p(z,y), q(z,y)) €T = = (Ap(z,y),\q(z,y)) €T.



3anaua 8. Paccmorpum anre6py A KBagpatuunbix dopm p(x,y) = ax? + bry + cy? ¢ onepaim-
SIMU CJIO?KEHHUST KBaJpaTUUHBIX (POPM M YMHOXKEHHS KBaJpaTHUHOH ¢opmbl Ha uncso. [IpoBepbTe mno
onpejeseHnio, YTo KOHTpyeHUHel sBJsieTcst oTHouleHue ', onpenesnenHoe Ha anre6pe A dhopmyJiod:
(p(z,y), q(z,y)) € T = plz,r) = gz, ).

OtBer. Hayo nokasath 1o onpeaesennio KOHTpyeHIUH, UTO
{ (pl(x7y)7QI(xvy)> S T7

(pg(x Y),¢2(v,y) €T = (p1(7,y) + p2(2,9), a1(z,y) + @2(7, ) €T,
(p(z,y), ¢(z,y) €T = (Ap(z,y); \(z,y)) € T.
L 52 el = (BT o ) ) = (o) ) =
= (pi(@,y) + p2(,9), a1 (2, y) + ¢2(,y)) €T,

(p(z,y),q(z,y)) €T = p(z,r) =q(z,z) = = (Ap(z,y), \q(z,y)) € T.



3anaua 8. Paccmorpum anre6py A KBagpatuunbix dopm p(x,y) = ax? + bry + cy? ¢ onepaim-
SIMU CJIO?KEHHUST KBaJpaTUUHBIX (POPM M YMHOXKEHHS KBaJpaTHUHOH ¢opmbl Ha uncso. [IpoBepbTe mno
onpejeseHnio, YTo KOHTpyeHUHel sBJsieTcst oTHouleHue ', onpenesnenHoe Ha anre6pe A dhopmyJiod:
(p(z,y), q(z,y)) € T = plz,r) = gz, ).

OtBer. Hayo nokasath 1o onpeaesennio KOHTpyeHIUH, UTO
{ (pl(x7y)7QI(xvy)> S T7

(pg(x Y),¢2(v,y) €T = (p1(7,y) + p2(2,9), a1(z,y) + @2(7, ) €T,
(P(x,9), q(z,y) € T = (Ap(z,y); Ag(z,y)) € T.

pi(x y (]1 r,y)) €T, pi(z,x) = qi(z, 2), _
{ p2 ny) @ey) €T { pa(w, ) = fh(x,x) > nil@,o) +palo,0) = an2) + el ) =
= (pu(z,y) +p2(z,y), (2, y) + @2, y)) €T,

(p(z,y),q(x,y) € T = p(r,r) =q(x,x) = Ap(z,2) = M\g(2,2) = (Ap(,y), A\q(2,y)) € T.



3anaua 8. Paccmorpum anre6py A KBagpatuunbix dopm p(x,y) = ax? + bry + cy? ¢ onepaim-
SIMU CJIO?KEHHUST KBaJpaTUUHBIX (POPM M YMHOXKEHHS KBaJpaTHUHOH ¢opmbl Ha uncso. [IpoBepbTe mno
onpejeseHnio, YTo KOHTpyeHUHel sBJsieTcst oTHouleHue ', onpenesnenHoe Ha anre6pe A dhopmyJiod:
(p(z,y), a(z,y) € T = p(z,v) =q(z, ).

OtBer. Hayo nokasath 1o onpeaesennio KOHTpyeHIUH, UTO

{ (pl(x,y),ql(x,y)) S T7

(pg(x Y),¢2(v,y) €T = (p1(7,y) + p2(2,9), a1(z,y) + @2(7, ) €T,

(p(z,y), ¢(z,y) €T = (Ap(z,y); \(z,y)) € T.
{ g; i Z Z; ; §§§ gg { ﬁlgﬁ’? _ Z;Eﬁﬁi = pi(z, ) + p2(z,2) = iz, 2) + g2z, 2) =
= (p1(@,y) +p2(2,9), a1z, y) + @2(,y)) €T,

ép( Y),q(r,y)) €T = p(r,x) =q(z,r) = Ap(r,7) = A\q(v,7) = (Ap(x,y), A\q(z,y)) €T,
aua pelieHa.



Pewmenue 3anaum 9.

3anaua 9. Paccmorpum  noayrpynny  matpuil  Mayo(R) ¢ onepaumeit  «ymMHOMXeHHe
matpui». Jlokakute, uTO KOHTrpyeHlMel $IBJSETCS OTHOlleHHe S, 3ajaHHoe (DOpPMYJIOH:
(X, Y)eS & det X =detY.



3anaua 9. Paccmorpum  noayrpynny  wmarpuil  Mayo(R) ¢ omepammein  «ymHOMXeHHe
matpui». JlokaxkuTe, 4TO KOHrpyeHuuel sBJAsSeTCS OTHoLUeHWe S, 3aaaHHoe (OPMYJIOH:
(X,Y)eS & det X =detY.

OtBer. Hano nokasatb no onpejesneHno KOHIPyeHLHH, UTO



3anaua 9. Paccmorpum  noayrpynny  wmarpuil  Mayo(R) ¢ omepammein  «ymHOMXeHHe
matpui». JlokaxkuTe, 4TO KOHrpyeHuuel sBJAsSeTCS OTHoLUeHWe S, 3aaaHHoe (OPMYJIOH:
(X,Y)eS & det X =detY.

OtBer. Hayo nokasath o onpeesnennio KOHTpyeHIUH, UTO

{E : ;gg’ = ( , )ES.



3anaua 9. Paccmorpum  noayrpynny  wmarpuil  Mayo(R) ¢ omepammein  «ymHOMXeHHe
matpui». JlokaxkuTe, 4TO KOHrpyeHuuel sBJAsSeTCS OTHoLUeHWe S, 3aaaHHoe (OPMYJIOH:
(X,Y)eS & det X =detY.

OtBer. Hayo nokasath o onpeesnennio KOHTpyeHIUH, UTO

{ g; ; ég = (XX, )es.



3anaua 9. Paccmorpum  noayrpynny  wmarpuil  Mayo(R) ¢ omepammein  «ymHOMXeHHe
matpui». JlokaxkuTe, 4TO KOHrpyeHuuel sBJAsSeTCS OTHoLUeHWe S, 3aaaHHoe (OPMYJIOH:
(X,Y)eS & det X =detY.

OtBer. Hayo nokasath o onpeesnennio KOHTpyeHIUH, UTO

X,.Y,) €S
{ EX;Y;; é ¢ = (NXy, V) eSS



3anaua 9. Paccmorpum  noayrpynny  wmarpuil  Mayo(R) ¢ omepammein  «ymHOMXeHHe
matpui». Jlokakute, 4TO KOHrpyeHlMel $BJSETCS OTHOlleHHe S, 3ajaHHoe (DOopMyJIOH:
(X,Y)eS & det X =detY.

OrtBer. Hano JI0Ka3aThb 10 onpejieeHnio KOHTPyeHUIUH, UTO

XY,
{ EX; ;; = (X1 Xy, V1Y) € S.

[Rmes



3anaua 9. Paccmorpum  noayrpynny  wmarpuil  Mayo(R) ¢ omepammein  «ymHOMXeHHe
matpui». Jlokakute, 4TO KOHrpyeHlMel $BJSETCS OTHOlleHHe S, 3ajaHHoe (DOopMyJIOH:
(X,Y)eS & det X =detY.

OrtBer. Hano JI0Ka3aThb 10 onpejieeHnio KOHTPyeHUIUH, UTO

XY,
{ EX; ;; = (X1 Xy, V1Y) € S.

[Rmes

= (XIXQ, YIYé> eS.



3anaua 9. Paccmorpum  noayrpynny  wmarpuil  Mayo(R) ¢ omepammein  «ymHOMXeHHe
matpui». Jlokakute, 4TO KOHrpyeHlMel $BJSETCS OTHOlleHHe S, 3ajaHHoe (DOopMyJIOH:
(X,Y)eS & det X =detY.

OtBet. Hano nokasartb o onpejeneHno KOHIPyeHIUH, UTO

(le }/1) S Sv

(Xla Yl) € Sa

<X27 }/2) €S
= det (XIXQ) = det (YiYé) = (XIXQ, Y1Yé> € S.



3anaua 9. Paccmorpum  noayrpynny  wmarpuil  Mayo(R) ¢ omepammein  «ymHOMXeHHe
matpui». Jlokakute, 4TO KOHrpyeHlMel $BJSETCS OTHOlleHHe S, 3ajaHHoe (DOopMyJIOH:
(X,Y)eS & det X =detY.

OtBet. Hano nokasartb o onpejeneHno KOHIPyeHIUH, UTO

X, Y)es
{ EX;Yl;Es’ = (XX, Y1Y5) € S.

E§1’¥; E g’ = det X;det Xy =detY,detY; =
2,42

= det (XlXQ) = det (YiYé) = (XIXQ, Y1Y2) € S.



3anaua 9. Paccmorpum  noayrpynny  matpuil - Moyo(R)
maTpuu». JoKa)KuTe, 4YTO KOHrpyeHLMeN
(X,Y)eS & det X =detY.

OTBeT. Hao nokasatb 1o onpejeeHnio KOHrpyeHLUH, 4To

{ (X1, Y1)

€S,
(X0, Ya) €S (X1 X,, 1Y3) € S.

C onepauMed  «ymMHOXKeHue
sIBJsIETCSl  OTHouleHWe S, 3amaHHoe opMyJoil:

(X1,Y7) € S, det X7 = det Y7, _
{ (X0 73) € § = det X, = det Y, = det Xjdet Xo =detY;detYs =

= det (XlXQ) = det (KYQ) = (XIXQ, Y1Y2) € S.



3anaua 9. Paccmorpum  noayrpynny  wmarpuil  Mayo(R) ¢ omepammein  «ymHOMXeHHe

matpui». Jlokakute, 4TO KOHrpyeHlMel $BJSETCS OTHOlleHHe S, 3ajaHHoe (DOopMyJIOH:
(X,Y)eS & det X =detY.

OTBeT. Hao nokasatb 1o onpejeeHnio KOHrpyeHLUH, 4To

X, Y)es
{ EX;Yl;Es’ = (XX, Y1Y5) € S.

(X1,Y7) € S, det X7 = det Y7, _
{ (X0 73) € § = det X, = det Y, = det Xjdet Xo =detY;detYs =

= det (XlXQ) = det (KYQ) = (XIXQ, Y1Y2) € S.
3anaua peliiena.



Pewmenue 3anaum 10.

3anaua 10. [laubl YHUBEpCAJIbHbIE anre6pbl A={X|X C{a,b}}, {U}),
B={({X|XC{a,b}}.{N,/}), C={X|XC{a,b}},{u,n,—}). TIlpoBepbre, Kakue U3
oTHOUIeHUi 3KBUBaneHTHocTU Ty, Ty u T3 sBasiores KourpyeHuusmu anrebp A, B, C, eciu

{X, Y} C {0},
— {X, Y} C {0}, -
o {(X’Y) { {X, Y} C {{a}, {b}, {a,b}} } T = {(X,Y) }

{X, Y} C {{a}, {0}},
Ty = {(X,Y) [ {X, Y} {0, {b}}, }

{X, Y} < {{a,b}}
{X, Y} C{0, {a}, {a,b}}




3anaua 10. Jlaubl YHHBepcaJbHble anreGpbl A={X|X C{a,b}}, {U}),
B={X|XC{ab}},{N,7}), C={X|XC{a,b}},{U,n,—}). TlpoBepbre, Kakue U3
oTHouIeHui 3KBUBaneHTHocTn Ty, Ty u T3 sBasiores KourpyeHuuamu anrebp A, B, C, eciu

{X, Y} c {0},
{X, Y} c{{a}, {b}}, .
{X, Y} € {{a,b}}

_ {X, Y} C {0}, B
T = {(X,Y) { {X, Y} C {{a}, {b}, {a,b}} } T, = {(X’y)

- {X, Y} C{0, {b}},
Ty = {(Xay) [ (X, Y} C {0, {a}, {a,b}} }

Otrsert. st 77 umeem




3anaua 10. Jlaubl YHHBepcaJbHble anreGpbl A={X|X C{a,b}}, {U}),
B={X|XC{ab}},{N,7}), C={X|XC{a,b}},{U,n,—}). TlpoBepbre, Kakue U3
oTHouIeHui 3KBUBaneHTHocTn Ty, Ty u T3 sBasiores KourpyeHuuamu anrebp A, B, C, eciu

{X, Y} c {0},
{X, Y} c{{a}, {b}}, .
{X, Y} € {{a,b}}

- {X, Y} C {0}, -
T = {(X,Y) { {X, Y} C {{a}, {b}, {a,b}} } T, = {(X’y)
{X, Y} C{0, {b}},
Ts = {(X,Y) [ (X, VY C{0, {a}, {a,b}} }

Orser. [In51 T} umeem { é(?y}'/) é% < { })/(;ég’




3anaua 10. Jlaubl YHHBepcaJbHble anreGpbl A={X|X C{a,b}}, {U}),
B={X|XC{ab}},{N,7}), C={X|XC{a,b}},{U,n,—}). TlpoBepbre, Kakue U3
oTHouIeHui 3KBUBaneHTHocTn Ty, Ty u T3 sBasiores KourpyeHuuamu anrebp A, B, C, eciu

{X, Y} C {0},
_ {X, Y} C {0}, _ a
ﬂ{“X>{MAGCH%{W&MH}’E{ay)lgﬂQCH}&ﬂh}

{X, Y} € {{a,0}}
Ty = {(X, Y) [ X, Y} A0, {b}}, }

{X, Y} C {0, {a}, {a,b}}

X=y =0,
0¢ (XY}

OtBer. [Ins T umeem (X,Y) € T < [

[TosTOMy 1O OnpeeseHnI0 KOHIPYEeHUUH (X1; Y1) € T,
’ (X27 Yé) € T1
[ Xi=Y=0, (X =Y, =X, =Y, =0, |
{(XQ; }/2>€T1 = _@%{XlUXZ;}/IU}/Z} = (X1UX21}/1U}6)€T1,
= _
@ ¢ {Xl }/1} @ ¢ {X17}/17X27}/2},
{ (Xo; Yz)’ETl = @¢{X1U§£/Y1U\Y2,} = (X1UXy; Y1UYs) e Th.
L L @ @




Pewmenue 3anaum 11.
Bamava 11. A= ({0;1,2:3}, {f;g}, {P}). B=({a:b} {uv}, {Q}). mme

(r;y) e P < { {osyh € {0,1,2,3} , @ ={a;b} x {a;b} — yHuBepcaibHOE OTHOILIEHHE,

z <y

f(z;y) 9(z;y) u(z;y) v(z;y)
P\ [0 1 2 3 yP\z [0 1 2 3 y\z|a b y\z|a b
0 /01 2 3 00000 a |a b | a |a af
1 (12307 1 (012 37 b |b a b la b
2 12301 2 |0 2 0 2 r [0 1 2 3[f g[P
31301 2 3103 21 2 a b a blu v|O]f

[TpoBepbTe, 4TO PYHKLUHUSA ¢ — CHIbHBII roMomophusm, Hailaute Kourpyenumto T, u A/T,.



3apaua 11. A=({0;1;2;3}, {f;9}, {P}), B={a;0},{u;v}, {@}), rne

= {a;b} x {a;b} — yHuBepcasbHOE OTHOLIEHHE,

<y

fz;y) 9(z;y) u(z;y) v(z;y)
Y\ |0 1 2 3 Y\ |0 1 2 3 y\z|a b y\z|a b
0101 2 3 010 0 0 O a |a by a |a af
1 /1 2 3 0Ff 1 |01 2 37/ b b a b |a b
2 |2 30 1 2 10 2 0 2 210 1 23[f 9| P
3 (301 2 3010321 [2[a b ablu o[O]

[TpoBepbre, UTO PYHKLHUS ¢ — CHIbHBIIE roMomophuam, Haitaute Kourpyenunio T, u A/T,.
OtBer. B rabmuuax Ksau onepaumii f 1 g 3aMmeHuM Bce 37€MeHTbl HX 00pa3aMi OTHOCHTEIbHO Jei -

CTBHS ©:
( flz;y)” (g(z;9))”
01 2 3 z |0 1 2 3
il :1:“’ a b ab| [y?la®la b a b
0Y=ala b a b 0Y=al|a a a al
1=b|b a b a 1=bla b a b
2=a|la b a b 2=ala a a a
3¥=b|b a b a 3¥=bla b a b




3anava 11. A=({0;1:2:3}, {f;9}, {P}), B=({ab} {uv}, {Q}),
(r;y) € P < { ixéyj € {0,1,2,3} , @ ={a;b} x {a;b} — yHuBepcaibHOE OTHOIIEHHE,
fzy) 9(z;y u(z;y) v(z;y)
y\z|0 1 2 3 Y\ |0 1 2 3 y\z|a b \z|a b
0 /01 2 3 0 [0 00O a |a bf a |a a
1 /1 2 3 0 1 {01 2 3 b |b a b |a b
212 30 1 210 2 0 2 210 1 2 3|f g|P
3 1301 2 3 10 3 21 la b a blu v Q|
[TpoBepbre, UTO PYHKLHUS ¢ — CHIbHBIIE roMomophuam, Haitaute Kourpyenunio T, u A/T,.
(f(z;9)” (g(z;9))7
z |0 1 2 3 z |0 1 2 3
y?la?la b a b| [y?|z¥|la b a b
OtBer.| 0P =a|a b a b 0Y=ala a a al
19=b(b a b a 1=bla b a b
2=ala b a b 2=ala a a a
3=b|b a b a 3¥=bla b a b

rae



A= {0,123}, {f;9}, {P}), B={a;b},{u;v}, {@}),

Q = {a;b} x {a;b} — yHuBepcasbHOE OTHOLIEHHE,

z |0 2 3
a a b

1
b

HerpynHo yBuaeth, uto 311 TabJin-
bl COBIAJIAI0T, C TOUHOCThIO J10 IyO-
JIMPOBaHUS CTPOK U CTOJIOLIOB, C CO-
OTBETCTBYIOIIMMU Tabauamu Kagau
Juist ortepauuit u v v. CJieoBaTesb-

3anaua 11.
. {z;y} €4{0,1,2,3}
(myy)epﬁ{xgy ,
f(x;y) g(w;y
yY\z |0 1 2 3 yY\z |0 1 2 3
0 (01 2 3 0 [0 00O
1 11 2 3 0 1 ]0 1 2 3
2 12 3 01 2 [0 2 0 2
3 1301 2 3 10 3 21
[TpoBepbre, UTO PYHKLHUS ¢ — CHIbHBIIE roMomophuam, Haitaute Kourpyenunio T, u A/T,.
(f(z;9))” (9(z; )7
z |0 1 2 3 z |0 1 2 3
ywlaxfla b a b ylax?la b a b
OtBer.| 0P =a|a b a b 0Y=ala a a al
19=b(b a b a 1=bla b a b
2=ala b a b 2=ala a a a
3=b|b a b a 3¥=bla b a b

HO, © ABJISIETCA FOMOMOp(bI/ISMOM.

rae



3apaua 11. A=({0;1;2;3}, {f;9}, {P}), B={a;0},{u;v}, {@}), rne

: -
(r;y) € P < { {wiy} € {0,1,2,3} , @ ={a;b} x {a;b} — yHuBepcaibHOE OTHOIIEHHE,

<y
f(z:y) 9(z1y) u(z;y) v(ziy)
yP\z [0 1 2 3 yP\z [0 1 2 3 y\z |a b y\z|a b
0 |01 2 3 0 |00 0O a |a bf a |a af
111 2 3 07 1 10 1 2 37 b |b a b |a b
2 12 3 01 2 10 2 0 2 x |0 1 2 3|f ¢g|P
3 13 01 2 3 10 3 21 ?a b a blu v|QF
[TpoBepbre, UTO PYHKLHUS ¢ — CHIbHBIIE roMomophuam, Haitaute Kourpyenunio T, u A/T,.
(f(z;9)” (g(z;9))7
|0 1 2 3 z |0 1 2 3 HerpynHo yBuaeth, uto 311 TabJin-
W 2 la b a b W 2¥la b a b 1Ibl COBIAJAIOT, C TOYHOCThIO J10 JIyO-
OtmBer.[0"=ala b a b| [0P=ala a a al JMPOBaHHS CTPOK U CTOJIOLOB, C CO-
1=b|b a b a 1=bla b a b OTBETCTBYIOIIMMU Tabauamu Kagau
2=ala b a b 2=ala a a a Juist ortepauuit u v v. CJieoBaTesb-
3¥=b|b a b «a 3=bla b a b HO,  SIBJISIETCSI TOMOMOP(HHU3MOM.

UTo6bI MPOBEPUTD, UTO ITO CUAbHbLLL TOMOMOP(U3M, TOCTPOUM MHAYIIMPOBAHHOE OTHOWIeHUe P’



3apaua 11. A=({0;1;2;3}, {f;9}, {P}), B={a;0},{u;v}, {@}), rne

: -
(r;y) € P < { {wiy} € {0,1,2,3} , @ ={a;b} x {a;b} — yHuBepcaibHOE OTHOIIEHHE,

r <y
f(;y) 9(z:y) u(; y) v(w;y)
yP\z [0 1 2 3 yP\z [0 1 2 3 y\z|a b y\z|a b
0101 2 3 0 10 0 0 O a |a bf a |a af
1 11 2 3 07 1 101 2 37 b |b a b |a b
2 12 3 01 2 10 2 0 2 x |01 2 3|f g|P
3 13 01 2 3 10 3 21 ?la b a blu v|Q]
[TpoBepbte, uTO PYHKLHUSA ¢ — CHIbHBIE roMomophusm, Haitaute Kourpyenumto T, u A/T,.
(f(z;9))” (g(x:y))”
z |0 1 2 3 z |0 1 2 3 HerpynHo yBuaeTh, uto 311 TabJiu-
ylax¥la b a b ylaz¥la b a b bl COBMAJIAIOT, C TOYHOCTHIO 10 IyO-
OtBer.| 0¥ =a|a b a b 0?=ala a a a JIMPOBAaHMS CTPOK U CTOJIOLOB, C CO-
¥=0|b a b a 1=bla b a b| oTBeTCTBYOIUMMH TabauuaMu Kasn
2=ala b a b 2=qala a a a 11t orepauuii u v v. CJieloBaTesib-
3¥=b|b a b a ¥=bla b a b HO, ( SIBJISIETCSI TOMOMOP(HU3MOM.

UTo6bl TPOBEPUTD, UTO ITO CUAbHbLLL TOMOMOP(U3M, TOCTPOUM MHAYLMPOBAHHOE OTHOWeHe P’

(0;0) e P = (0%;0%) = (a;a) € P’



3apaua 11. A=({0;1;2;3}, {f;9}, {P}), B={a;0},{u;v}, {@}), rne

(r;y) € P < { i_x%yj €{0,1,2,3} , @ ={a;b} x {a;b} — yHuBepcaibHOE OTHOIIEHHE,
f(zy) 9(z;y) u(; y) v(w;y)
yP\z [0 1 2 3 yP\z [0 1 2 3 y\z|a b y\z|a b
0101 2 3 0 10 0 0O a |a bf a |a af
1 11 2 3 07 1 101 2 37 b |b a b |a b
2 12 3 01 2 10 2 0 2 xr |01 2 3|f g|P
3 13 01 2 3 10 3 21 ?a b a blu v|QF
[TpoBepbte, uTO PYHKLHUSA ¢ — CHIbHBIE roMomophusm, Haitaute Kourpyenumto T, u A/T,.
(f(z;))" (g(z;y))”
z |0 1 2 3 z |0 1 2 3 HerpynHo yBuaeTh, uto 311 TabJiu-
ylax¥la b a b y?lx?|la b a b bl COBMAJIAIOT, C TOYHOCTHIO 10 IyO-
OtBer.| 0¥ =a|a b a b 0?=ala a a a JIMPOBAaHMS CTPOK U CTOJIOLOB, C CO-
¥=0|b a b a 1=bla b a b| oTBeTCTBYOIUMMH TabauuaMu Kasn
2=ala b a b 2=qala a a a 11t orepauuii u v v. CJieloBaTesib-
3¥=b|b a b a ¥=bla b a b HO, ( SIBJISIETCSI TOMOMOP(HU3MOM.

UTo6bl TPOBEPUTD, UTO ITO CUAbHbLLL TOMOMOP(U3M, TOCTPOUM MHAYLMPOBAHHOE OTHOWeHe P’

(0;0) e P = (0%,0°) = (a;a) € P
0;1)e P = (0%1%) = (a;b) € P



3apaua 11. A=({0;1;2;3}, {f;9}, {P}), B={a;0},{u;v}, {@}), rne

: -
(r;y) € P < { {wiy} € {0,1,2,3} , @ ={a;b} x {a;b} — yHuBepcaibHOE OTHOIIEHHE,

r <y
f(z:y) 9(z;y) u(;y) v(w;y)
yP\z [0 1 2 3 yP\z [0 1 2 3 y\z|a b y\z|a b
0101 2 3 0 10 0 0 O a |a bf a |a af
1 11 2 3 07 1 101 2 37 b |b a b |a b
2 12 3 01 2 10 2 0 2 xr |01 2 3|f g|P
3 13 01 2 3 10 3 21 ?a b a blu v|QF
[TpoBepbte, uTO PYHKLHUSA ¢ — CHIbHBIE roMomophusm, Haitaute Kourpyenumto T, u A/T,.
(f(z;))" (g(x:y))”
z |0 1 2 3 z |0 1 2 3 HerpynHo yBuaeTh, uto 311 TabJiu-
ylax¥la b a b y?lx?|la b a b bl COBMAJIAIOT, C TOYHOCTHIO 10 IyO-
OtBer.| 0¥ =a|a b a b 0?=ala a a a JIMPOBAaHMS CTPOK U CTOJIOLOB, C CO-
¥=0|b a b a 1=bla b a b| oTBeTCTBYOIUMMH TabauuaMu Kasn
2=ala b a b 2=qala a a a 11t orepauuii u v v. CJieloBaTesib-
3¥=b|b a b a ¥=bla b a b HO, ( SIBJISIETCSI TOMOMOP(HU3MOM.

YT006bI MPOBEPUTh, UTO ITO CUAbHLLL TOMOMOP(HU3M, TTOCTPOUM MHIYIMPOBAHHOE OTHOeHNEe P’
(0;0) e P = (0%;0%) = (a;a) € P’
(0;1)e P = (0%;1%) = (a;b) € P’
(;2) e P = (1¥;2%) = (bja) € P’



3anaua 11. A={0;1,2;3}, {f;9}, {P}), B={a;b}, {wv}, {Q}), rne
(r;y) € P < { {wiy} € {0,1,2,3} , @ ={a;b} x {a;b} — yHuBepcaibHOE OTHOIIEHHE,

r <y
fz;y) 9(x;y) u(z;y) v(w;y)
yP\z [0 1 2 3 yP\z [0 1 2 3 y\z|a b y\z|a b
0101 2 3 0 10 0 0O a |a bf a |a af
1 11 2 3 07 1 101 2 37 b |b a b |a b
2 12 3 01 2 10 2 0 2 xr |01 2 3|f g|P
3 13 01 2 3 10 3 21 ?a b a blu v|QF
[TpoBepbte, uTO PYHKLHUSA ¢ — CHIbHBIE roMomophusm, Haitaute Kourpyenumto T, u A/T,.
(f(z;))" (g(x:y))”
z |0 1 2 3 z |0 1 2 3 HerpynHo yBuaeTh, uto 311 TabJiu-
y¥ a b a b y¥ a b a b bl COBMAJIAIOT, C TOYHOCTHIO 10 IyO-
OtBer.| 0¥ =a|a b a b 0?=ala a a a JIMPOBAaHMS CTPOK U CTOJIOLOB, C CO-
¥=0|b a b a 1=bla b a b| oTBeTCTBYOIUMMH TabauuaMu Kasn
2=ala b a b 2=qala a a a 11t orepauuii u v v. CJieloBaTesib-
3¥=b|b a b a ¥=bla b a b HO, ( SIBJISIETCSI TOMOMOP(HU3MOM.

0;0) e P = (0%,0%) = (a;a) € P

0;1)e P = (0%,1%) = (a;b) € P
1;2)e P = (1%;29) = (bja) € P’
1;3)e P = (1%,3%) = (b;b) € P’



3anaua 11. A={0;1,2;3}, {f;9}, {P}), B={a;b}, {wv}, {Q}), rne
(r;y) € P < { {wiy} € {0,1,2,3} , @ ={a;b} x {a;b} — yHuBepcaibHOE OTHOIIEHHE,

r <y
fz;y) 9(x;y) u(z;y) v(w;y)
yP\z [0 1 2 3 yP\z [0 1 2 3 y\z|a b y\z|a b
0101 2 3 0 10 0 0 O a |a bf a |a af
1 11 2 3 07 1 101 2 37 b |b a b |a b
2 12 3 01 2 10 2 0 2 xr |01 2 3|f g|P
3 13 01 2 3 10 3 21 ?a b a blu v|QF
[TpoBepbte, uTO PYHKLHUSA ¢ — CHIbHBIE roMomophusm, Haitaute Kourpyenumto T, u A/T,.
(f(z;))" (g(x:y))”
z |0 1 2 3 z |0 1 2 3 HerpynHo yBuaeTh, uto 311 TabJiu-
y¥ a b a b y¥ a b a b bl COBMAJIAIOT, C TOYHOCTHIO 10 IyO-
OtBer.| 0¥ =a|a b a b 0?=ala a a a JIMPOBAaHMS CTPOK U CTOJIOLOB, C CO-
¥=0|b a b a 1=bla b a b| oTBeTCTBYOIUMMH TabauuaMu Kasn
2=ala b a b 2=qala a a a 11t orepauuii u v v. CJieloBaTesib-
3¥=b|b a b a ¥=bla b a b HO, ( SIBJISIETCSI TOMOMOP(HU3MOM.

UTo6bl TPOBEPUTD, UTO ITO CUAbHbLLL TOMOMOP(U3M, TOCTPOUM MHAYLMPOBAHHOE OTHOWeHe P’

(0;0) e P = (0%;0°) = (a;a) € P

0;1)e P = (0¥;1¢ : p! /
g1;2§eP = Elw 290; E;aiép/ = P=aQ.
(1;3) e P = (1%;3%) = (b;b) € P



3apaua 11. A=({0;1;2;3}, {f;9}, {P}), B={a;0},{u;v}, {@}), rne

: -
(r;y) € P < { {wiy} € {0,1,2,3} , @ ={a;b} x {a;b} — yHuBepcaibHOE OTHOIIEHHE,

<y

flz;y) 9(z;y) u(z;y) v(z;y)
N\z]0 1 2 3| [y\z[0 1 2 3 y\z|a b| |y\z|a b
0012 3 0000 0 a la bl | a [a af
1 /12300 | 1]012 3/ b | b a b |a b
2 12 301 2 10 20 2 z 10 1 2 3[f g|P
31301 2 3103 21 ¥ la b ablu v|Qf

[TposepbTe, uTO PYHKUMSA 0 — CHIBHBII roMomophusm, Haitaute Kourpyenumto T, u A/T,.
OtBer. Konrpyenuus 7., umeeT BUL

T, = {(0;0), (0;2), (2;0), (2;2), (1;1), (1;3), (3;1), (3;3)}.

Knaccel skpupanenthbix no R, saemMentoB Takosbl {0; 2},  {1;3}. Anre6panueckast pakrop-cucrema

UMeeT BU/JL
A/R, = ({{0;2}, {1:3}}, {f". g}, {P'}),

rae

\ fi{(g/;g{){ } \ gl{@/;y}l){ }
\a/ ;2 1;3 \z" | {0;2 1;3 y
Gy oa (et o o forg = {02 {18 < ({02} {13}
{1;3} | {1;3} {02} {1;3} 1 {0;2} {1;3}




3anaua 11. A=({0;1;,2;3}, {f;9}, {P}), B={a;b}, {u;v}, {Q}), rne
(r;y) € P < { i_x%yj € {0,1,2,3} , @ ={a;b} x {a;b} — yHuBepcaibHOE OTHOIIEHHE,
f(z;y) 9(z;y) u(z;y) v(z;y)
yP\z [0 1 2 3 yP\z [0 1 2 3 y\z|a b y\z|a b
0 /01 2 3 0 /0000 a |a bf a |a af
1 /1 2 3 07 1 101 2 37 b |b a b |a b
2 12 3 0 1 2 10 2 0 2 x (01 2 3|f g|P
31301 2 3103 21 “Ta b a blu v[Of
[TpoBepbre, uTO QYHKIMSA 0 — CUILHBIA roMoMopdusm, HaiiauTe Kourpyenunto T, u A/T,.
OTser.
[ y) J'(@';y)
y\2' | {0;2} {1;3} y\z' [ {0;2} {L;3} | o _ (0. . . .
{1;3} [ {1;3} {0;2} {1;3} | {0;2} {1;3}

Ta6suupl asist f' 1 ¢’ ¢ TOUHOCTBIO 10 0603HAUYEHHH COBNAAAIOT C TAOJIULAMHE /IS U U v, AHAJIOTHUHO U JJIs]
otHouteHu#t P’ u Q). [TosTomy dyHKIMS €, 3aaHHasi TabJIHLEH

X

$€

{0:2} {13} g | F
a b u v|Q

SIBJISIETCS] B3AUMHO OJIHO3HAUHBIM TOMOMOP(U3MOM, HoJiee TOro, H30MOP(PHUIMOM.



Pewmenue 3anaum 12.

3apaua 12. Hafith pakrop-npocTpancTBo AByMEPHOro MPOCTPAHCTBA FeOMETPHUECKUX BEKTOPOB
— - — —
10 KOHrpyeHunu T'; onpeie/ieHHON PaBUJIOM: (;E i+yjsol +2] ) eT.



3apnaua 12. Hafitn dakTop-npocTpancTBo JABYMEPHOro MPOCTPAHCTBA F€OMETPUUECKHX BEKTOPOB
— - —
no Kourpyenuuun 1'; onpejeseHHON NPaBUJIOM: (.’L’ i4+yj;zi+zj ) eT.
OtBer. Kakablii Kiacc 9KBUBAJEHTHLIX 3JEMEHTOB MOXKET ObITb MPEACTaBJEH KaK MHOXKECTBO
paaryCcoB-BEKTOPOB TOUEK HA MPAMOM, MapaJiieJisHOH OCH OPJIMHAT.



3apnaua 12. Hafitn dakTop-npocTpancTBo JABYMEPHOro MPOCTPAHCTBA F€OMETPUUECKHX BEKTOPOB
— - —
no Kourpyenuuun 1'; onpejeseHHON NPaBUJIOM: (x i4+yj;zi+zj ) eT.
OtBet. Kaxaplfi K1acc 9KBMBAJEHTHLIX 3JIEMEHTOB MOXKET ObITb MPEACTaBJEH KaK MHOXKECTBO
paaryCcoB-BEKTOPOB TOUEK HA MPAMOM, MapaJiieJisHOH OCH OPJIMHAT.
Onepauust MoxKeT ObITb NPeJICTaB/eHa KaK CyMMHPOBAHHUE UUCeJl — TOUEK MepeceueHnst ocH abeuuce ¢
NPSIMBIMH, MapaJiie/IbHbIMH OCH Op/JIMHAT.



Pewmenue 3anaum 13.

3anaua 13. [lokaxuTe, uTo B KOJIbIIE LEJbIX YACE] MHOXKECTBO ) UETHBIX UHCEJ SIBJISIETCS] HOCH-
TesieM uaeana. Haiture aktop-koabiio KoJbla LesbiX Yynces no stomy uaeasy. [Tokaxure, uto 910
(hakTop-KoJb10 H3oMopdHO nosio GF(2), ¢ Hocutesem {0; 1} B KOTOPOM orepalln «Ca0xKeHHe»
1 «yMHOKeHHe» [ -] 3a1aHbl TabIMLAMH

][0 1] [[J]0 1
00 1] [0]0 0
1 10| [1]01




3anaua 13. [Tokaxkure, UTo B KOJIbLIE LEJIBIX UNCEJ MHOXKECTBO 1) UETHBIX UMCEJT SABJISIETCS HOCUTEJIEM
uneana. Haiiaure haktop-Kkoib110 KOJblia LeJIbIX UMCEe 110 3TOMY HjeaJy. [Tokaxure, uto 310 haktop-
K0J1b110 H3oMopHo noJito GF(2), ¢ Hocuresiem {0; 1} B KOTOPOM OTepaluy «CJA0KEHHE 1 <YMHO-
JKeHue» | -] 3aaHbl TabIULLAMH

(][0 1] [[J]0 1
00 1] [0]0 0
1|1 0] |1]01

OtBer. [ = { },



3anaua 13. [Tokaxkure, UTo B KOJIbLIE LEJIBIX UNCEJ MHOXKECTBO 1) UETHBIX UMCEJT SABJISIETCS HOCUTEJIEM
uneana. Haiiaure haktop-Kkoib110 KOJblia LeJIbIX UMCEe 110 3TOMY HjeaJy. [Tokaxure, uto 310 haktop-
K0J1b110 H3oMopHo noJito GF(2), ¢ Hocuresiem {0; 1} B KOTOPOM OTepaluy «CJA0KEHHE 1 <YMHO-
JKeHue» | -] 3aaHbl TabIULLAMH

(][0 1] [[J]0 1
00 1] [0]0 0
1|1 0] |1]01

Otser. [ = {Zn‘n € Z},



3anaua 13. [Tokaxkure, UTo B KOJIbLIE LEJIBIX UNCEJ MHOXKECTBO 1) UETHBIX UMCEJT SABJISIETCS HOCUTEJIEM
uneana. Haiiaure haktop-Kkoib110 KOJblia LeJIbIX UMCEe 110 3TOMY HjeaJy. [Tokaxure, uto 310 haktop-
K0J1b110 H3oMopHo noJito GF(2), ¢ Hocuresiem {0; 1} B KOTOPOM OTepaluy «CJA0KEHHE U «YMHO-

»KeHue» [ -] 3a1aHbl Tab/IMLIAMH

(][0 1] [[J]0 1
00 1] [0]0 0
1|1 0] |1]01

Otser. [ = {Zn‘n € Z},
JlokaxkeM, uto I — 370 njean:



3anaua 13. [Tokaxkure, UTo B KOJIbLIE LEJIBIX UNCEJ MHOXKECTBO 1) UETHBIX UMCEJT SABJISIETCS HOCUTEJIEM
uneana. Haiiaure haktop-Kkoib110 KOJblia LeJIbIX UMCEe 110 3TOMY HjeaJy. [Tokaxure, uto 310 haktop-
K0J1b110 H3oMopHo noJito GF(2), ¢ Hocuresiem {0; 1} B KOTOPOM OTepaluy «CJA0KEHHE 1 <YMHO-
JKeHue» | -] 3aaHbl TabIULLAMH

(][0 1] [[J]0 1
00 1] [0]0 0
1|1 0] |1]01

Otser. [ = {Zn‘n € Z},

JlokaxkeM, uto I — 3T0 upead:

m- I =



3anaua 13. [Tokaxkure, UTo B KOJIbLIE LEJIBIX UNCEJ MHOXKECTBO 1) UETHBIX UMCEJT SABJISIETCS HOCUTEJIEM
uneana. Haiiaure haktop-Kkoib110 KOJblia LeJIbIX UMCEe 110 3TOMY HjeaJy. [Tokaxure, uto 310 haktop-
K0J1b110 H3oMopHo noJito GF(2), ¢ Hocuresiem {0; 1} B KOTOPOM OTepaluy «CJA0KEHHE 1 <YMHO-
JKeHue» | -] 3aaHbl TabIULLAMH

(][0 1] [[J]0 1
00 1] [0]0 0
1|1 0] |1]01

Otser. [ = {Zn‘n € Z},
Jlokazkem, uto I — 3T0 njeal:
m-I:m-{Zn‘nEZ} =



3anaua 13. [Tokaxkure, UTo B KOJIbLIE LEJIBIX UNCEJ MHOXKECTBO 1) UETHBIX UMCEJT SABJISIETCS HOCUTEJIEM
uneana. Haiiaure haktop-Kkoib110 KOJblia LeJIbIX UMCEe 110 3TOMY HjeaJy. [Tokaxure, uto 310 haktop-
K0J1b110 H3oMopHo noJito GF(2), ¢ Hocuresiem {0; 1} B KOTOPOM OTepaluy «CJA0KEHHE 1 <YMHO-
JKeHue» | -] 3aaHbl TabIULLAMH

(][0 1] [[J]0 1
00 1] [0]00
1 10| [1]01

Otser. [ = {Zn‘n € Z},
Jlokazkem, uto I — 3T0 njeal:
m-I:m~{2n‘n€Z}:{2mn‘neZ} =



3anaua 13. [Tokaxkure, UTo B KOJIbLIE LEJIBIX UNCEJ MHOXKECTBO 1) UETHBIX UMCEJT SABJISIETCS HOCUTEJIEM
uneana. Haiiaure haktop-Kkoib110 KOJblia LeJIbIX UMCEe 110 3TOMY HjeaJy. [Tokaxure, uto 310 haktop-
K0J1b110 H3oMopHo noJito GF(2), ¢ Hocuresiem {0; 1} B KOTOPOM OTepaluy «CJA0KEHHE 1 <YMHO-
JKeHue» | -] 3aaHbl TabIULLAMH

(][0 1] [[J]0 1
00 1] [0]0 0
1|1 0] |1]01

Otser. [ = {Zn‘n € Z},

Jlokaxem, uto I — 3710 naeasn:
m-I:m-{Zn‘nEZ} = {an‘neZ} = {2(mn)‘nEZ} CI.



3anaua 13. [Tokaxkure, UTo B KOJIbLIE LEJIBIX UNCEJ MHOXKECTBO 1) UETHBIX UMCEJT SABJISIETCS HOCUTEJIEM
uneana. Haiiaure haktop-Kkoib110 KOJblia LeJIbIX UMCEe 110 3TOMY HjeaJy. [Tokaxure, uto 310 haktop-
K0J1b110 H3oMopHo noJito GF(2), ¢ Hocuresiem {0; 1} B KOTOPOM OTepaluy «CJA0KEHHE 1 <YMHO-
JKeHue» | -] 3aaHbl TabIULLAMH

(][0 1] [[J]0 1
00 1] [0]00
1 10| [1]01

Otser. [ = {Zn‘n € Z},

Hocurenb dhakTop-cucrembi:



3anaua 13. [Tokaxkure, UTo B KOJIbLIE LEJIBIX UNCEJ MHOXKECTBO 1) UETHBIX UMCEJT SABJISIETCS HOCUTEJIEM
uneana. Haiiaure haktop-Kkoib110 KOJblia LeJIbIX UMCEe 110 3TOMY HjeaJy. [Tokaxure, uto 310 haktop-
K0J1b110 H3oMopHo noJito GF(2), ¢ Hocuresiem {0; 1} B KOTOPOM OTepaluy «CJA0KEHHE 1 <YMHO-
JKeHue» | -] 3aaHbl TabIULLAMH

(][0 1] [[J]0 1
00 1] [0]0 0
1|1 0] |1]01

Otser. [ = {Zn‘n € Z},

Hocurenb pakrop-cucrems: {I,1+ 1} ={I[,3+1}=...=



3anaua 13. [Tokaxkure, UTo B KOJIbLIE LEJIBIX UNCEJ MHOXKECTBO 1) UETHBIX UMCEJT SABJISIETCS HOCUTEJIEM
uneana. Haiiaure haktop-Kkoib110 KOJblia LeJIbIX UMCEe 110 3TOMY HjeaJy. [Tokaxure, uto 310 haktop-
K0J1b110 H3oMopHo noJito GF(2), ¢ Hocuresiem {0; 1} B KOTOPOM OTepaluy «CJA0KEHHE 1 <YMHO-
JKeHue» | -] 3aaHbl TabIULLAMH

(][0 1] [[J]0 1
00 1] [0]0 0
1|1 0] |1]01

Otser. [ = {Zn‘n € Z},

Hocurenb pakrop-cucremn: {I,1+1}=...= {{Zn ‘ n e Z} , {Qn +1 ‘n € Z}}



3anaua 13. [Tokaxkure, UTo B KOJIbLIE LEJIBIX UNCEJ MHOXKECTBO 1) UETHBIX UMCEJT SABJISIETCS HOCUTEJIEM
uneana. Haiiaure haktop-Kkoib110 KOJblia LeJIbIX UMCEe 110 3TOMY HjeaJy. [Tokaxure, uto 310 haktop-
K0J1b110 H3oMopHo noJito GF(2), ¢ Hocuresiem {0; 1} B KOTOPOM OTepaluy «CJA0KEHHE 1 <YMHO-
JKeHue» | -] 3aaHbl TabIULLAMH

(][0 1] [[J]0 1
00 1] [0]0 0
1|1 0] |1]01

Otser. [ = {Zn‘n € Z},

Hocurenb dhakrop-cucremn: {I,1+ 1} = {{an € Z}, {Qn—i— l‘n € Z}}
XaY
X\y {2n\nez} {2n+1\nez}
{Qn‘neZ} {Qn‘nEZ} {2n+1‘n€Z}
{2n+1‘nEZ} {2n+1‘n€Z} {Qn‘neZ}




3anaua 13. [Tokaxkure, UTo B KOJIbLIE LEJIBIX UNCEJ MHOXKECTBO 1) UETHBIX UMCEJT SABJISIETCS HOCUTEJIEM
uneana. Haiiaure haktop-Kkoib110 KOJblia LeJIbIX UMCEe 110 3TOMY HjeaJy. [Tokaxure, uto 310 haktop-
K0J1b110 H3oMopHo noJito GF(2), ¢ Hocuresiem {0; 1} B KOTOPOM OTepaluy «CJA0KEHHE 1 <YMHO-
JKeHue» | -] 3aaHbl TabIULLAMH

(][0 1] [[J]0 1
00 1] [0]0 0
1|1 0] |1]01

Otser. [ = {Zn‘n € Z},

Hocurenb dhakrop-cucremn: {I,1+ 1} = {{Qn ‘ n e Z} , {Qn +1 ‘ n e Z}}
XY XOY

X\y {2n\nez} {2n+1\nez} {2n\nez} {2n+1\nez}
{Qn‘nEZ} {Qn‘nEZ} {Qn—l-l‘neZ} Zn‘neZ {2n‘n€Z}
{m+1nez} | {m+1|nez} {om[nez} |[{m|nez} {m+1|nez}




3anaua 13. [Tokaxkure, UTo B KOJIbLIE LEJIBIX UNCEJ MHOXKECTBO 1) UETHBIX UMCEJT SABJISIETCS HOCUTEJIEM
uneana. Haiiaure haktop-Kkoib110 KOJblia LeJIbIX UMCEe 110 3TOMY HjeaJy. [Tokaxure, uto 310 haktop-
K0J1b110 H3oMopHo noJito GF(2), ¢ Hocuresiem {0; 1} B KOTOPOM OTepaluy «CJA0KEHHE 1 <YMHO-
JKeHue» | -] 3aaHbl TabIULLAMH

(][0 1] [[J]0 1
00 1] [0]0 0
1|1 0] |1]01

Otser. [ = {Zn‘n € Z},

Hocurenb dhakrop-cucremn: {I,1+ 1} = {{Qn ‘ n e Z} , {Qn +1 ‘ n e Z}}
XY X0o0Y

X\y {2n\nez} {2n+1\nez} {2n\nez} {2n+1\nez}
{Qn‘nEZ} {Qn‘nEZ} {Qn—l-l‘neZ} Zn‘neZ {2n‘n€Z}
{m+1nez} | {m+1|nez} {om[nez} |[{m|nez} {m+1|nez}

DTH TaOJHULBI C TOUHOCTbIO 10 0003HAUEHUI COBIAAAIOT ¢ TaOIMLAMK LISl |+ | M [ ], UTO JOKa3bIBaeT U30-
MOP(HOCTb ITHX anre6p.




Pewmenue 3anauu 14.

3anaua 14. [lycte GF(2) — KoJsblO (T10JIe) BBIUETOB [0 MOJYJIO 2, T.e. ONepalyu B 3TOM T0-

_|_

1

Jie 3agaubl Tabauuamud | 0
1

—_ OO

1
1
0

0
1

o OO

(A HpOBepre, YTO KOJIbLOM dABJIAETCHA ameépa MarT-
1

pulL ¢ HocuresneM K = {(

(0%

6

)

{a; 5} C GF(2)}, C OOBIUHBIMH ONEpaLMsMH CJOXKEHHS H

YMHOXKEHHSI MaTpHil (¢ yueToM crelrdUky yMHOKeHHsi B GF(2)). [lokaxure, uTO MHOMXKECTBO

I = {( 1 fVY ) v E GF(Q)} siByIsieTcsl HocutesieM uaeana B K. Hafinure dhakrop-konbuo K/1.



3anaua 14. [lyctb GF(2) — KoJibl10 (110J1€ ) BEIYETOB M0 MOJLYJIIO 2, T.€. OTIePaLK B 3TOM T0JIe 3a/1aHbl
+10 1 10 1
tabmuuamun | 0 |0 1 010 0] IIpoBepbre,uTo KOJLLOM BJsETCS alrebpa MaTPULL C HOCUTEJIEM
1110 110 1

e={(50)

yueToM crielinduku yMHoxkenust B GF(2)). [Tokaxkure, uto MHOXKeCTBO [ = { ( f; f; ) Ve GF(2)}

{o; 8} C GF(Q)}, ¢ OObIUHBIMM ONEPALUSIMU CJIOXKeHHsl U YMHOXKeHHsl MaTpHLL (c

siBJIsieTCst HocuTesieM uieana B K. Hawinure hakrop-koabio K/1.

ar B ay Ba\ [ arog+ Bifa aifs + Bias
Orser. ( f1 ) ( Ba ) B ( Prag + a1 [ifa + arag > <K,
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ar By ay B\ [ artax B+
<61 (631 +<52 Q2 _(51+ﬁ2 aq + o €K,
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o B ay Bo\ [ artoay [+ 5o
<61 Oz1)+<ﬁ2 a2>_(51+ﬁ2 a1+a2)€K’

CJeJI0BATEJbHO, - U + ILEI/UICTBI/ITQJII)HO ABJIAIOTCA onepaluusaMu Ha MHO2KECTBe K.



3anaua 14. [lyctb GF(2) — KoJibl10 (110J1€ ) BEIYETOB M0 MOJLYJIIO 2, T.€. OTIePaLK B 3TOM T0JIe 3a/1aHbl
+10 1 10 1

TabauaMu 010 1 00 O}
111 0 1 1

[IpoBepbTe, UTO KOJBLOM SIBJsIETCS anredpa MaTpHLL C HOCHTeNEM

0
K = {( g . ) {a; 5} C GF(Q)}, C OObIYHBIMU OTepalUsIMU CJI0KEHHS] U YMHOXKEHHsI MaTpHiL (¢

yueToM crielinduku yMHoxkenust B GF(2)). [Tokaxkure, uto MHOXKeCTBO [ = { ( T ) Ve GF(Q)}

siBJIsieTCst HocuTesieM uieana B K. Hawinure hakrop-koabio K/1.
OTBeT. Brino/siHeHHe aKCMOM KOJIbl1la CJIelyeT U3 CBOUCTB CJA0XKEHHUSI U YMHOXKeHUs MaTpHilL.



3anaua 14. [lyctb GF(2) — KoJibl10 (110J1€ ) BEIYETOB M0 MOJLYJIIO 2, T.€. OTIePaLK B 3TOM T0JIe 3a/1aHbl

+10 1 10 1
tabmuuamu | 0 [0 1 0[{0 0| IIpoBepbre,uTo KOJbLOM siBJsIETCS ajrebpa MaTPULL C HOCHTEJIEM
111 0 1 1

0
{o; 8} C GF(Q)}, ¢ OObIUHBIMM ONEPALUSIMU CJIOXKeHHsl U YMHOXKeHHsl MaTpHLL (c

e={(50)

yueToM crielinduku yMHoxkenust B GF(2)). [Tokaxkure, uto MHOXKeCTBO [ = { ( f; f; ) Ve GF(2)}

siBJIsieTCst HocuTesieM uieana B K. Hawinure hakrop-koabio K/1.
OrBer. [lokaxewm, uto I — uaean B K.




3anaua 14. [lyctb GF(2) — KoJibl10 (110J1€ ) BEIYETOB M0 MOJLYJIIO 2, T.€. OTIePaLK B 3TOM T0JIe 3a/1aHbl

+10 1 <10 1
TabauaMu 010 1 0
111 0 1 1

0 0| IIpoBepbre,uTo KOJMBLOM sIBJsIETCS ajrebpa MaTPHLL C HOCUTENEM

~{(3 1) ns

0
GF(Q)}, ¢ OOBbIYHBIMH OIEPALUSIMH CJIOKEHHST U YMHOXKEHHS] MaTpHULL (C

yueToM crielinduku yMHoxkenust B GF(2)). [Tokaxkure, uto MHOXKeCTBO [ = { ( f; f; ) Ve GF(2)}

siBJIsieTCst HocuTesieM uieana B K. Hawinure hakrop-koabio K/1.
OrBer. [lokaxewm, uto I — uaean B K.
$lcHo, uto I — moJiyrpynna OTHOCHTENbHO OMepalMu CI0KEHHUS.



3anaua 14. [lyctb GF(2) — KoJibl10 (110J1€ ) BEIYETOB M0 MOJLYJIIO 2, T.€. OTIePaLK B 3TOM T0JIe 3a/1aHbl

+10 1 10 1
tabmuuamu | 0 [0 1 0[{0 0| IIpoBepbre,uTo KOJbLOM siBJsIETCS ajrebpa MaTPULL C HOCHTEJIEM
111 0 1 1

0
K = {( g g ) {a; 5} C GF(Q)}, C OObIYHBIMU OTepalUsIMU CJI0KEHHS] U YMHOXKEHHsI MaTpHiL (¢

yueToM crielinduku yMHoxkenust B GF(2)). [Tokaxkure, uto MHOXKeCTBO [ = { ( f; f; ) Ve GF(2)}

siBJIsieTCst HocuTesieM uieana B K. Hawinure hakrop-koabio K/1.
OrBer. [lokaxewm, uto I — uaean B K.
$lcHo, uto I — moJiyrpynna OTHOCHTENbHO OMepalMu CI0KEHHUS.
[IpoBepuMm, uTO MHOKECTBO I «yCTOHUMBO OTHOCHUTEJIBHO YMHOXKEHUS» HA 3J1€MEHThI U3 /.



3anaua 14. [lyctb GF(2) — KoJibl10 (110J1€ ) BEIYETOB M0 MOJLYJIIO 2, T.€. OTIePaLK B 3TOM T0JIe 3a/1aHbl

+10 1 10 1
tabmuuamu | 0 [0 1 0[{0 0| IIpoBepbre,uTo KOJbLOM siBJsIETCS ajrebpa MaTPULL C HOCHTEJIEM
111 0 1 1

0
K = {( g g ) {a; 5} C GF(Q)}, C OObIYHBIMU OTepalUsIMU CJI0KEHHS] U YMHOXKEHHsI MaTpHiL (¢

yueToM crielinduku yMHoxkenust B GF(2)). [Tokaxkure, uto MHOXKeCTBO [ = { ( f; f; ) Ve GF(2)}

siBJIsieTCst HocuTesieM uieana B K. Hawinure hakrop-koabio K/1.
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p Y By+ay py+ay
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siBJIsieTCst HocuTesieM uieana B K. Hawinure hakrop-koabio K/1.
OtBeT. OcTanoch HAUTH haKTOP-KOJbILO.
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yueToM crielinduku yMHoxkenust B GF(2)). [Tokaxkure, uto MHOXKeCTBO [ = { ( f; f; ) Ve GF(2)}

{a; 3} CGF(2 )}, ¢ OObIUHBIMM ONEPALUSIMU CJIOXKeHHsl U YMHOXKeHHsl MaTpHLL (c

siBJIsieTCst HocuTesieM uieana B K. Hawinure hakrop-koabio K/1.

OtBeT. OcTanoch HAUTH haKTOP-KOJbILO.
Hocurenb cocTaBIsIIOT MHOXKECTBA!
0 1
+1=
0 0
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{o; 8} C GF(Q)}, ¢ OObIUHBIMM ONEPALUSIMU CJIOXKeHHsl U YMHOXKeHHsl MaTpHLL (c

siBJIsieTCst HocuTesieM uieana B K. Hawinure hakrop-koabio K/1.
OtBeT. OcTanoch HAUTH haKTOP-KOJbILO.
Hocuresb cocTaB/isSitoT MHOXKECTBA:

()G
(DN NERINE
() () (G- (3

O6pas c/10KeHUs1 1 YMHOXKEHHUS 3aaIMM (opMyJIaMu:

(X+D)+ (Y +1)=
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()G
(DN NERINE
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O6pas c/10KeHUs1 1 YMHOXKEHHUS 3aaIMM (opMyJIaMu:

(X+D+Y+D)=(X+Y)+1,
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Pewmenue 3anaum 15.

3anaua 15. Haiitu Bce dhakTop-rpynibl UMKJIHUECKON MPYNIbI Mopsijika o.



3anaua 15. Haiitu Bce hakTop-rpynnbl LIMKJIHUECKOH MPYMIbI MOpsiiKa 6.
Orser. [lycth HOCHTE/ b HCXOAHOM TpyTnbl UMeeT BUL G = {a°; a, a?, a®, a, da®}.
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Ortser. [1yctb HoCHTE b KCXOAHOK Tpyrbl uMeeT BUL G = {a°, a, a?, a®, a?, a’}.
KoHrpyeHuus — 3T0 0THOLIEHHe SKBUBaJeHTHOCTH. COrIACHO KPUTEPUIO OTHOIIEHNS 3KBUBAJEHTHO -
CTH HAM JI0CTATOYHO YKA3aTh KJAACChl 3KBUBAJEHTHBIX 3J1€MEHTOB.
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CTH HAM JI0CTATOYHO YKA3aTh KJAACChl 3KBUBAJEHTHBIX 3J1€MEHTOB.
B cooTBeTCTBMM CO cTpaTerueii NPUOPUTETHOTO U3YYEHUS IKCTPEMANbHBIX CUTYALUIl PACCMOTPUM
KJ1AaCC, COEPKALUUH «OCOObII» JIEMEHT, B JAHHOM CJIy4ae — 3JIeMEeHT
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KoHrpyeHuus — 3T0 0THOLIEHHe SKBUBaJeHTHOCTH. COrIACHO KPUTEPUIO OTHOIIEHNS 3KBUBAJEHTHO -
CTH HAM JI0CTATOYHO YKA3aTh KJAACChl 3KBUBAJEHTHBIX 3J1€MEHTOB.
B cooTBeTCTBMM CO cTpaTerueii NPUOPUTETHOTO U3YYEHUS IKCTPEMANbHBIX CUTYALUIl PACCMOTPUM
KJ1ace, CoeprKaLUUi «0COObI» 3/1eMEHT, B JAHHOM CJlydae — 3JieMeHT e = a’.
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Orser. [Tycts Cy = {e} = {a"}.
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Orser. [Tycts Cy = {e} = {a°}. [Tyets C" = {a*, a™}, 10 (a*; a™) € T. CarenoBarensHo, o onpe-
JeJIeHUI0 KOHTPYEHUH,
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=
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Orser. [Tycts Cy = {e} = {a°}. [Tyets C" = {a*, a™}, 10 (a*; a™) € T. CarenoBarensHo, o onpe-
JeJIeHUI0 KOHTPYEHUH,
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Caenosaresabto, m — k = 0, T.e. a¥ = a™.
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Orser. [Tycts Cy = {e} = {a°}. [Tyets C" = {a*, a™}, 10 (a*; a™) € T. CarenoBarensHo, o onpe-
NeJeHUIO KOHTPYEHIIUH,
k. ,m
{ éz_’k;aazkf ?T = (a% a™*) € T.Tlosromy a™* € Cy = {a"}.
Caenosaresabto, m — k = 0, T.e. a¥ = a™.
Takum 06paszom, Bee Kaacchl IBASIOTCS 0JTHOIJIEMEHTHBIMH.
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Orser. [lycts Cy = {e, a™} = {a®, a™}. MoxHO cuuTaTh, 4TO M — MHUHMMAaJbHOE HATypaJbHOE
ynegio co ceoiicteoM (a’, a™) € T.

[Io onpenesieHNIO KOHTPYEHIUH
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(a™; a™) €T = (a™; o) eT. [Tpononkas 3TOT npotiecc, noJiyyaem, 4yTO
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{{ao, a;, a:}} {d°, @?, o'}
a, a’, a




3anaua 15. Hatitu Bce hakTop-rpynnb! LHKIXUECKOH IPyMIbl MopsiaKa 6.
Orser. Utak, Cy = {d°, a?, a*}, C) = {a, a3, a°}. Vinpyunposanuyio onepaiuio 3aiajum Tad,iv-

el Kamu

GG, [, & &' (o @ @)

(", a”. Y [{a", o )} {a. a". )
{a, @, 5}




3apnaua 15. Haiitu Bce d)aKTop rpynibl uHKqueCKoﬁ rpyMnIbl nopsiaka 6.
Otser. Utak, Cy = {d°, a?, a'}, C) = {a, a3, a°}. Vnpyunposanuyio onepaiuio 3aiajnm Tad,iv-

el Kamu

CZ\C] {(1,0, 4} {CL a }

{a, a3, a°}




3anaua 15. Hatitu Bce hakTop-rpynnb! LHKIXUECKOH IPyMIbl MopsiaKa 6.
Orser. Utak, Cy = {d°, a?, a*}, C) = {a, a3, a°}. Vinpyunposanuyio onepaiuio 3aiajum Tad,iv-

el Kamu
Oi * Oj

C\C;  [{a’, @®, a’} {a, @’ o’}

{{ao, @ }} (@ & ) {a @ o)
a, a’, a




3anaua 15. Hatitu Bce hakTop-rpynnb! LHKIXUECKOH IPyMIbl MopsiaKa 6.
Orser. Utak, Cy = {d°, a?, a*}, C) = {a, a3, a°}. Vinpyunposanuyio onepaiuio 3aiajum Tad,iv-

el Kamu

CZ\C] {(1,0, 4} {CL a }

{a, a3, a°} {a a? 5}




3apnaua 15. Haiitu Bce d)aKTop rpynibl uHKqueCKoﬁ rpyMnIbl nopsiaka 6.
Otser. Utak, Cy = {d°, a?, a'}, C) = {a, a3, a°}. Vnpyunposanuyio onepaiuio 3aiajnm Tad,iv-

el Kamu

ag, Tt @ 4} NG

{a, a3, a°} {a a? 5}




3apnaua 15. Haiitu Bce d)aKTop rpynibl uHKqueCKoﬁ rpyMnIbl nopsiaka 6.
Otser. Utak, Cy = {d°, o*, a*}, C) = {a, a3, a°}. Vinpyunposanuyio onepaiuio 3aiajinm Tab,iv-

el Kamu

ag, Tt @ 4} NG

{a, a3, a°} {a a? 5}




3apnaua 15. Haiitu Bce d)aKTop rpynibl uHKqueCKoﬁ rpyMnIbl nopsiaka 6.
Otser. Utak, Cy = {d°, o*, a*}, C) = {a, a3, a°}. Vinpyunposanuyio onepaiuio 3aiajinm Tab,iv-

el Kamu
C; >x< C;

CZ\C] {CLO, 4} {(L CL }

{a, a3, a°} {a a? 5} {a 4}




3apnaua 15. Haiitu Bce d)aKTop rpynibl uHKqueCKoﬁ rpyMnIbl nopsiaka 6.
Otser. Utak, Cy = {d°, a?, a'}, C) = {a, a3, a°}. Vnpyunposanuyio onepaiuio 3aiajnm Tad,iv-

el Kamu
C; >x< C;

CAC;, [{d", & a'} {a, ' @)

(@, o’ '} [{a”, o, o'} {&a a’}
{aa 5} {0 a*, a?) {a", 4}




3anaua 15. Haiitu Bce hakTop-rpynnbl LIMKJIHUECKOH MPYMIbI MOpsiiKa 6.
Oreet. Ocrascs nocaeanuii cayuaii: a® € Cy. Torna



3anaua 15. Haiitu Bce hakTop-rpynnbl LIMKJIHUECKOH MPYMIbI MOpsiiKa 6.
Orser. Ocrasicst nocaennuii cayvaii: a® € Cy. Torna Cy = {a®, a3},



3anaua 15. Haiitu Bce hakTop-rpynnbl LIMKJIHUECKOH MPYMIbI MOpsiiKa 6.
Orser. Ocrascs nocseanui cayuaii: a® € Cy.

Torna Cy = {a°, a®*}, C) ={a,

[lo onpenesieHNIO KOHTPYEHIUH

{ (a% a®) €T,

0., 3.
(a: a) €T = (@’ a; a’-a)eT.



3anaua 15. Haiitu Bce hakTop-rpynnbl LIMKJIHUECKOH MPYMIbI MOpsiiKa 6.
Oreet. Ocrascs nocaeanui cayuaii: a® € Cp.

Torna Cy = {a°;, a®}, C) ={a, a'}, Cy={d?

[lo onpenesieHNIO KOHTPYEHIUH

{ Ezoac)ﬁé GTT7 = (a; a*) €T



3anaua 15. Haiitu Bce hakTop-rpynnbl LIMKJIHUECKOH MPYMIbI MOpsiiKa 6.
Oreet. Ocrascs nocaeanui cayuaii: a® € Cp.

Torna Cy = {a°;, a®}, C) ={a, a'}, Cy={d?

[lo onpenesieHNIO KOHTPYEHIUH

a’; a®) e T,
{ Eaz‘ ag; cr & (a®-a% a®-a*) eT.



3anaua 15. Haiitu Bce hakTop-rpynnbl LIMKJIHUECKOH MPYMIbI MOpsiiKa 6.
Oreet. Ocrascs nocaeanui cayuaii: a® € Cp.

Torna Cy = {a°, a®*}, Cy ={a, a'}, Cy={a? da°}

[Io onpenesieHNIO KOHTPYEHIUH

a’; a®) e T,
{ Eaz; CL2§ c T = (CLQ; CL5) eT.



3anaua 15. Haiitu Bce hakTop-rpynnbl LIMKJIHUECKOH MPYMIbI MOpsiiKa 6.
Oreet. Ocrascs nocaeanui cayuaii: a® € Cp.

Torna Cy = {a°, a®*}, Cy ={a, a'}, Cy={a? da°}

Onepauuio 3agaaum tabauiied Kagu:



3anaua 15. Hatitu Bce hakTop-rpynnb! LHKIXUECKOH IPyMIbl MopsiaKa 6.
Oreet. Ocrascs nocaeanui cayuaii: a® € Cp.
Torna Cy = {a°, a®*}, Cy ={a, a'}, Cy={a? da°}
Onepauuio 3agaaum tabauiied Kagu:
Cz' * Cj

CZ\CJ {CLO, a3} {CL, CL4} {CL2, a5}

{d°, a3}
{a, a*}
{a?, a°}




3anaua 15. Hatitu Bce hakTop-rpynnb! LHKIXUECKOH IPyMIbl MopsiaKa 6.
Oreet. Ocrascs nocaeanui cayuaii: a® € Cp.
Torna Cy = {a°, a®*}, Cy ={a, a'}, Cy={a? da°}
Onepauuio 3agaaum tabauiied Kagu:
Cz' * Cj

CZ\CJ {CLO, a3} {CL, CL4} {CL2, a5}

0, &Y [ {d, &)
{a, a*}
{a?, a°}




3anaua 15. Hatitu Bce hakTop-rpynnb! LHKIXUECKOH IPyMIbl MopsiaKa 6.
Oreet. Ocrascs nocaeanui cayuaii: a® € Cp.
Torna Cy = {a°, a®*}, Cy ={a, a'}, Cy={a? da°}
Onepauuio 3agaaum tabauiied Kagu:
Cz' * Cj

CZ\CJ {CLO, a3} {CL, CL4} {CL2, a5}

{d®, a3} | {d®, a3} {a, o'}
{a, a*}
{a?, a°}




3anaua 15. Hatitu Bce hakTop-rpynnb! LHKIXUECKOH IPyMIbl MopsiaKa 6.
Oreet. Ocrascs nocaeanui cayuaii: a® € Cp.
Torna Cy = {a°, a®*}, Cy ={a, a'}, Cy={a? da°}
Onepauuio 3agaaum tabauiied Kagu:
Cz' * Cj

CZ\CJ {CLO, a3} {CL, CL4} {CL2, a5}

{d®, a3} | {d° @} {a, a'} {d? o’}
{a, a*}
{a?, a°}




3anaua 15. Hatitu Bce hakTop-rpynnb! LHKIXUECKOH IPyMIbl MopsiaKa 6.
Oreet. Ocrascs nocaeanui cayuaii: a® € Cp.
Torna Cy = {a°, a®*}, Cy ={a, a'}, Cy={a? da°}
Onepauuio 3agaaum tabauiied Kagu:
Cz' * Cj

CZ\CJ {CLO, a3} {CL, CL4} {CL2, a5}

{d®, a3} | {d° @} {a, a'} {d? o’}
{a, a*} | {a, a*}
{a?, a°}




3anaua 15. Hatitu Bce hakTop-rpynnb! LHKIXUECKOH IPyMIbl MopsiaKa 6.
Oreet. Ocrascs nocaeanui cayuaii: a® € Cp.
Torna Cy = {a°, a®*}, Cy ={a, a'}, Cy={a? da°}
Onepauuio 3agaaum tabauiied Kagu:
Cz' * Cj

CZ\CJ {a07 a3} {CL, a’4} {CL2, a5}

{d®, a3} | {d° @} {a, a'} {d? o’}
{a, a*} | {a, a*} {da? o}
{a?, a°}




3anaua 15. Hatitu Bce hakTop-rpynnb! LHKIXUECKOH IPyMIbl MopsiaKa 6.
Oreet. Ocrascs nocaeanui cayuaii: a® € Cp.
Torna Cy = {a°, a®*}, Cy ={a, a'}, Cy={a? da°}
Onepauuio 3agaaum tabauiied Kagu:
Cz' * Cj

CZ\CJ {a07 a3} {CL, a’4} {CL2, a5}

{d®, a3} | {d° @} {a, a'} {d? o’}
{a, a*} | {a, a*} {a? a®} {d° o}
{a?, a°}




3anaua 15. Hatitu Bce hakTop-rpynnb! LHKIXUECKOH IPyMIbl MopsiaKa 6.
Oreet. Ocrascs nocaeanui cayuaii: a® € Cp.
Torna Cy = {a°, a®*}, Cy ={a, a'}, Cy={a? da°}
Onepauuio 3agaaum tabauiied Kagu:
Cz' * Cj

CZ\CJ {a07 a3} {CL, a’4} {CL2, a5}

{d®, a3} | {d° @} {a, a'} {d? o’}
{a, a*} | {a, a*} {a? a®} {d° o}
{a27 CLS} {GQ, a5}




3anaua 15. Hatitu Bce hakTop-rpynnb! LHKIXUECKOH IPyMIbl MopsiaKa 6.
Oreet. Ocrascs nocaeanui cayuaii: a® € Cp.
Torna Cy = {a°, a®*}, Cy ={a, a'}, Cy={a? da°}
Onepauuio 3agaaum tabauiied Kagu:
Cz' * Cj

CZ\CJ {a07 a3} {CL, a’4} {CL2, a5}

{d®, a3} | {d° @} {a, a'} {d? o’}
{a, a*} | {a, a*} {a? a®} {d° o}
{a27 CLS} {GQ, a5} {aO’ a3}




3anaua 15. Hatitu Bce hakTop-rpynnb! LHKIXUECKOH IPyMIbl MopsiaKa 6.
Oreet. Ocrascs nocaeanui cayuaii: a® € Cp.
Torna Cy = {a°, a®*}, Cy ={a, a'}, Cy={a? da°}
Onepauuio 3agaaum tabauiied Kagu:
Cz' * Cj

CZ\CJ {a07 a3} {CL, a’4} {CL2, a5}

{d®, a3} | {d° @} {a, a'} {d? o’}
{a, a*} | {a, a*} {a? a®} {d° o}
{a?, a°} | {a? a®} {d° a3} {a, a*}




Pewmenue 3anauu 16.

3anaua 16. Haiitu Bce dakrop-anre6pbr anrebpbl Bcex MOAMHOXKeCTB MHOxkecTBa {a,b}:

P={{X|X C{a,b}} {U,n, 7).



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X[X C{ab}} {U,N,7}).
OtBetr. Hocurenn anre6pbl P uMeeT BUL



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X[X C{ab}} {U,N,7}).
OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X[XC{ab}} {un,}.
OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}

[IpumeHHM cTpaTeruio NPUOPUTETHOTO U3YyUEHHUSI KIKCTPEMAJbHbBIX CUTYaLUIA».



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X[X C{ab}} {U,N,7}).
OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}

PaccmoTpuMm KJaace akBUBaIeHTHBIX 110 KOHTpyeHUuH 1" sjiemenToB U3 P, conep:kaliuil «akcTpemasb-
HbIH 2JIeMEeHT>»



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X[X C{ab}} {U,N,7}).
OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}

PacceMoTpum Ki1ace skBuBaieHTHBIX 110 KOHrpyeHinn T’ sjemMeHToB u3 P, coepxalimii «3kcTpemalb-
Hblil s1ement> () unu {a, b}. Beibepem, nanpumep, {a, b}.



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|X C{a,b}}, {un,—}).

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
PaccemoTpuMm Kiace aKBUBaIeHTHBIX M0 KOHrpyeHLMH T sseMeHTOB U3 P, collepKalliuil «3KeTpeMasib-
Hblil s1ement> () unu {a, b}. Beibepem, nanpumep, {a, b}.
Ecmu Cy = {a, b}, To BCce K/acchl 9KBUBANIECHTHBIX JIEMEHTOB SIBJSIOTCS OJHO3JIE€MEHTHBIMH. [leficTBH-
TeJIbHO, BO-TIEPBbIX, B OJIHOM KJ1acCe 9KBUBAJIECHTHBIX 3JIEMEHTOB He MOTYT ObITh 3J1IEMEHTHI @ U b, MHaUe
B 9TOT K€ KJlacc nornaJj 6bl J1eMeHT {a, b}.



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
PaccMoTpuM Kjacce aKBUBaAJNeHTHBIX MO KOHTpyeHUUH T sjieMeHnToB U3 P, coneprkallnii «3KcTpeMasib-
Hblil s1ement> () unu {a, b}. Beibepem, nanpumep, {a, b}.
Ecmu Cy = {a, b}, To Bce K1acchl 9KBMBANEHTHLIX 3JIEMEHTOB SBJSIOTCS OJHOI/JE€MEHTHBIMU. 3HAUHT,
BO-BTOPbIX, B HEOJIHOIJIEMEHTHbBIH KJACC JI0JKEH MOMNACTb 3JeMeHT () H, I0MmyCTUM, a.



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
PaccMoTpuM Kjacce aKBUBaAJNeHTHBIX MO KOHTpyeHUUH T sjieMeHnToB U3 P, coneprkallnii «3KcTpeMasib-
Hblil s1ement> () unu {a, b}. Beibepem, nanpumep, {a, b}.
Ecmu Cy = {a,b}, To Bce Kiacchl 9KBUBAJICHTHBIX 3JE€MEHTOB SIBJSIOTCS OAHO3JEMEHTHBIMH. 3Ha-
YUT, BO-BTOPbIX, B HEOJHOJEMEHTHbIH KJacC JIOJKEH rmonacth 3jemeHt () u, gomyctum, a. Torna

Dn{d} ={a}n{b} =0€{0, {a}}, no



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X[X C{ab}} {U,N,7}).
OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}

PaccMOTpuM K/1ace 9KBUBAIEHTHBIX N0 KOHrpyeHmHn T’ 91eMeHTOB U3 P, cofepKallmii «3KCTpeMasib-
Hblil s1ement> () unu {a, b}. Beibepem, nanpumep, {a, b}.

Eciu Cy = {a,b}, T0 Bce KJIAaCChl 9KBUBANEHTHBIX 3JIEMEHTOB SIBJIAIOTCS OJHOIJEMEHTHbIMH, 3Ha-
UHT, BO-BTOPbIX, B HEOJHO3JEMEHTHBIH KJIACC JOJUKeH MonacTh siaement () u, ponyctum, a. Torma
Dn{b} ={a} n{b} =0 € {0, {a}}, no {a} N{b} ={a,b} ¢ {0, {a}}, npoTuBOpeune ¢ onpenee-

HUEM KOHI'PpYEHLUH.



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
PaccMoTpuM Kjacce aKBUBaAJNeHTHBIX MO KOHTpyeHUUH T sjieMeHnToB U3 P, coneprkallnii «3KcTpeMasib-

Hblil s1ement> () unu {a, b}. Beibepem, nanpumep, {a, b}.
Mul nokaszanu, uto eciu Cy = {a, b}, To Bce KJIaCChl 9KBUBATEHTHBIX 3JIEMEHTOB SIBJSIIOTCS OJIHO3JIe-

MEHTHBIMH, T.€ JaHHAsl KOHIPYEHLHA — 3TO



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
PaccMoTpuM Kjacce aKBUBaAJNeHTHBIX MO KOHTpyeHUUH T sjieMeHnToB U3 P, coneprkallnii «3KcTpeMasib-

Hblil s1ement> () unu {a, b}. Beibepem, nanpumep, {a, b}.
Mul nokaszanu, uto eciu Cy = {a, b}, To Bce KJIaCChl 9KBUBATEHTHBIX 3JIEMEHTOB SIBJSIIOTCS OJIHO3JIe-

MEHTHBIMH, T.€ JaHHAsg KOHIPYEHLHS — 3TO OTHOLUEHHWE PaBEHCTBA.



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
[lepBblil BapuaHT KOHIPYEHIIMH — OTHOlIIeHHe paBeHcTBA. [1ycTh kiaace Cy 9KBUBANEHTHBIX TIO KOH-

rpyentnu T ajementoB u3 P, cofepkalinil «3kcTpeMasibHblil ajement» {a, b} BkJiouaer B cebs vJie-
MeHT {a}.



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X[X C{ab}} {U,N,7}).
OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}

[lepBblil BapuaHT KOHIPYEHLIMHM — OTHOLUeHHe paBeHcTBa. [lycTh kaace Cy 9KBUBANEHTHBIX 110 KOH-
rpyentnu T ajementoB u3 P, cofepkalinil «3kcTpeMasibHblil ajement» {a, b} BkJiouaer B cebs vJie-
MeHT {a}.
Ecau stor knace Cj Bkitouaet B ce6si U sseMeHT {b}, TO, CONIaCHO onpepeseHnio KOHTPYeHIUNu 1
onpeaeseHUI0 Klacca 9KBUBAJEHTHBIX 2J1€MEHTOB,
{ ({a},{a,b}) €T,

({b}.{b}) €T



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X[X C{ab}} {U,N,7}).
OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}

[lepBblil BapuaHT KOHIPYEHLIMHM — OTHOLUeHHe paBeHcTBa. [lycTh kaace Cy 9KBUBANEHTHBIX 110 KOH-
rpyentnu T ajementoB u3 P, cofepkalinil «3kcTpeMasibHblil ajement» {a, b} BkJiouaer B cebs vJie-
MeHT {a}.

Ecau stor knace Cj Bkitouaet B ce6si U sseMeHT {b}, TO, CONIaCHO onpepeseHnio KOHTPYeHIUNu 1
onpeaeseHUI0 Klacca 9KBUBAJEHTHBIX 2J1€MEHTOB,

[UM ST > qanphiannper



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X[X C{ab}} {U,N,7}).
OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}

[lepBblil BapuaHT KOHIPYEHLIMHM — OTHOLUeHHe paBeHcTBa. [lycTh kaace Cy 9KBUBANEHTHBIX 110 KOH-
rpyentnu T ajementoB u3 P, cofepkalinil «3kcTpeMasibHblil ajement» {a, b} BkJiouaer B cebs vJie-
MeHT {a}.

Ecau stor knace Cj Bkitouaet B ce6si U sseMeHT {b}, TO, CONIaCHO onpepeseHnio KOHTPYeHIUNu 1
onpeaeseHUI0 Klacca 9KBUBAJEHTHBIX 2J1€MEHTOB,

{ E}Z}}:{{g}f}e);T = ({a}n{bh{a,b}n{bh) eT = (0.{b}) €T



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X[X C{ab}} {U,N,7}).
OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}

[lepBblil BapuaHT KOHIPYEHLIMHM — OTHOLUeHHe paBeHcTBa. [lycTh kaace Cy 9KBUBANEHTHBIX 110 KOH-
rpyentnu T ajementoB u3 P, cofepkalinil «3kcTpeMasibHblil ajement» {a, b} BkJiouaer B cebs vJie-
MeHT {a}.

Ecau stor knace Cj Bkitouaet B ce6si U sseMeHT {b}, TO, CONIaCHO onpepeseHnio KOHTPYeHIUNu 1
onpeaeseHUI0 Klacca 9KBUBAJEHTHBIX 2J1€MEHTOB,

LT = qanuhenniher = .p)er.

[Tosyuunsu axrop-cucremy P/T ¢ uHayLMpOBaHHbIMK oniepatmsimu U/, N,

C. U Cy
Ca\Cs {0.{ot}  {{a}.{a,b}}
{0.{v}} {0.{o}}  {{a}.{a,0}}
{{a},{a,0}} | {{a}, {a,b}} {{a} {a,b}}




3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X[X C{ab}} {U,N,7}).
OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}

[lepBblil BapuaHT KOHIPYEHLIMHM — OTHOLUeHHe paBeHcTBa. [lycTh kaace Cy 9KBUBANEHTHBIX 110 KOH-
rpyentnu T ajementoB u3 P, cofepkalinil «3kcTpeMasibHblil ajement» {a, b} BkJiouaer B cebs vJie-
MeHT {a}.

Ecau stor knace Cj Bkitouaet B ce6si U sseMeHT {b}, TO, CONIaCHO onpepeseHnio KOHTPYeHIUNu 1
onpeaeseHUI0 Klacca 9KBUBAJEHTHBIX 2J1€MEHTOB,

LT = qanuhenniher = .p)er.

[Tosyuunsu axrop-cucremy P/T ¢ uHayLMpOBaHHbIMK oniepatmsimu U/, N,

C. U Cy CoY Cy
Ca\Cs {0.{ot}  {{a}.{a,b}} Co\Cg [ {0, {b}} {{a},{a b}}
{0.{v}} {0.{o}}  {{a}.{a,0}} {0.{o}} [{0.{p}}  {0.{v}}
{{a},{a,b}} | {{a}, {a,b}} {{a}.{a,b}}| [{{a} {a,b}} |{0,{b}} {{a},{a,b}}




3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X[X C{ab}} {U,N,7}).
OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}

[lepBblil BapuaHT KOHIPYEHLIMHM — OTHOLUeHHe paBeHcTBa. [lycTh kaace Cy 9KBUBANEHTHBIX 110 KOH-
rpyentnu T ajementoB u3 P, cofepkalinil «3kcTpeMasibHblil ajement» {a, b} BkJiouaer B cebs vJie-
MeHT {a}.

Ecau stor knace Cj Bkitouaet B ce6si U sseMeHT {b}, TO, CONIaCHO onpepeseHnio KOHTPYeHIUNu 1
onpeaeseHUI0 Klacca 9KBUBAJEHTHBIX 2J1€MEHTOB,

LT = qanuhenniher = .p)er.

[Tosyuunsu axrop-cucremy P/T ¢ uHayLMpOBaHHbIMK oniepatmsimu U/, N,
Cy U Cy Co M Cp
Ca\Cp {0,{b}}  {{a},{a,b}} Ca\Cs | {0,{b}} {{a},{a,b}}

{0, {b}} {0,403} {{a},{a,b}} {04033 1{0,{b}}  {0.{b}}
{{a}, {a,b}} | {{a}. {a,0}} {{a} {a,b}} ] [{{a},{a,b}} | {0.{b}} {{a},{a,b}}

C {013} {H{a}.{a, 0}
C | {0,{p}}  {0,{b}}




3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
[lepBblfi BapyaHT KOHIPYeHLMH — OTHoUleHHe paBeHCTBA. [lycTh knace Cy 9KBUBANEHTHBIX MO KOH-
rpyentnu T ajementoB u3 P, cofepkalinil «3kcTpeMasibHblil ajement» {a, b} BkJiouaer B cebs vJie-
MeHT {a}.
Ecau stor knace Cj Bkitouaet B ce6si U sseMeHT {b}, TO, CONIaCHO onpepeseHnio KOHTPYeHIUNu 1
onpejeeHHI0 KJacca 9KBUBAJEHTHBIX 3JIEMEHTOB,

{ E}Z}%{{g}f}e);T = ({a}n{bh{a,b}n{bh) eT = (0.{b}) €T

[Tosyuunsu axrop-cucremy P/T ¢ uHayLMpOBaHHbIMK oniepatmsimu U/, N,
Co U Cj Co M Cp
Ca\Cp {0,{b}}  {{a},{a,b}} Ca\Cs | {0,{b}} {{a},{a,b}}
{0.{b}} {0,{b}}  {{a},{a,b}} {0,463} {0, {o}}  {0.{b}}
{{a},{a,b}} | {{a},{a,0}} {{a}.{a,b}} | [{{a} {a,b}} |{0.{b}} {{a} {a b}}

C {013} {H{a}.{a, 0}
C | {0,{p}}  {0,{b}}

AnanoryuHo TmosiyuaeM M30MOP(HYI0O MOCTPOEHHOH cHcTeMe (aKTOp-CHCTEMY C  HOCHTEJeM

{{0.4a}}, {0} {a.b}}}.




3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
[lepBblil BApMAHT KOHTPYEHIIMM — OTHOILIEHHE PABEHCTBA.

BTopo#i BapuaHT KOHIPyeHIMH MPUBOJUT K (DAKTOP-CHCTEMAM C HOCHTEJISIMHU {{@, {b}}, {{a},{aq, b}}}

u {{0.{a}}, {{b}.{a.b}}}.

[Tyerb knace Cy 9KBUBaAIEHTHBIX 110 KOHIpyeHLuK T' s1eMeHTOB 13 P, cofepKaliuil «3KeTpeMasibHbIi
seMeHT» {a, b} BKouaer B cebst sneMeHT {a} u {b}.



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
[lepBblil BApMAHT KOHTPYEHIIMM — OTHOILIEHHE PABEHCTBA.

BTopo#i BapuaHT KOHIPyeHIMH MPUBOJUT K (DAKTOP-CHCTEMAM C HOCHTEJISIMHU {{@, {b}}, {{a},{aq, b}}}

n {10, {a}}, ({0}, {a,0}}}.

[Tyctb knace Cy 9KBUBANIEHTHBIX 10 KOHrpyeHLMH 1’ s1eMeHToB U3 P, conepiKalluii «9KCTpeMasibHbIi

snement> {a, b} BKitouaer B cebst sneMent {a} u {b}, To, cormacHo onpeneneHnio KOHTPYEHLUH U

onpejeeHHI0 Kjacca 3KBUBaJEHTHbIX aemMeHTOB, ({a}, {b}) € T

{ ({a},{a}) € T,
({a}, {b}) €T

=



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
[lepBblil BApMAHT KOHTPYEHIIMM — OTHOILIEHHE PABEHCTBA.

BTopo#i BapuaHT KOHIPyeHIMH MPUBOJUT K (DAKTOP-CHCTEMAM C HOCHTEJISIMHU {{@, {b}}, {{a},{aq, b}}}

n {10, {a}}, ({0}, {a,0}}}.

[Tyctb knace Cy 9KBUBAJNEHTHBIX M0 KOHrpyeHUMH 1" s;ieMeHTOB U3 P, conepkalimii «9KCTpeMasibHbIi
snement> {a, b} BKitouaer B cebsi sneMent {a} u {b}, T0, cormacHo onpeneneHnio KOHTPYEHLUH U
onpejeeHHI0 Kjacca 3KBUBaJIEHTHbIX aemMeHTOB, ({a}, {b}) € T

(@Dl Ganphinpner -



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
[lepBblil BApMAHT KOHTPYEHIIMM — OTHOILIEHHE PABEHCTBA.

BTopo#i BapuaHT KOHIPyeHIMH MPUBOJUT K (DAKTOP-CHCTEMAM C HOCHTEJISIMHU {{@, {b}}, {{a},{aq, b}}}

n {10, {a}}, ({0}, {a,0}}}.

[Tyctb knace Cy 9KBUBAJNEHTHBIX M0 KOHrpyeHUMH 1" s;ieMeHTOB U3 P, conepkalimii «9KCTpeMasibHbIi
snement> {a, b} BKitouaer B cebsi sneMent {a} u {b}, T0, cormacHo onpeneneHnio KOHTPYEHLUH U
onpejeeHHI0 Kjacca 3KBUBaJIEHTHbIX aemMeHTOB, ({a}, {b}) € T

{ E}Z%Zﬁf?? = ({a}n{a}{a}n{t}) €T = ({a},0) €T =



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
[lepBblil BApMAHT KOHTPYEHIIMM — OTHOILIEHHE PABEHCTBA.

BTopo#i BapuaHT KOHIPyeHIMH MPUBOJUT K (DAKTOP-CHCTEMAM C HOCHTEJISIMHU {{@, {b}}, {{a},{aq, b}}}

n {10, {a}}, ({0}, {a,0}}}.

[Tyctb knace Cy 9KBUBAJNEHTHBIX M0 KOHrpyeHUMH 1" s;ieMeHTOB U3 P, conepkalimii «9KCTpeMasibHbIi
snement> {a, b} BKitouaer B cebsi sneMent {a} u {b}, T0, cormacHo onpeneneHnio KOHTPYEHLUH U
onpejeeHHI0 Kjacca 3KBUBaJIEHTHbIX aemMeHTOB, ({a}, {b}) € T

{ E}Z%lﬁ)}g; = ({a}n{a}{a}n{theT = ({a},0)eT = ({a},0)eT =



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
[lepBblil BApMAHT KOHTPYEHIIMM — OTHOILIEHHE PABEHCTBA.

BTopo#i BapuaHT KOHIPyeHIMH MPUBOJUT K (DAKTOP-CHCTEMAM C HOCHTEJISIMHU {{@, {b}}, {{a},{aq, b}}}

w{{0.4a}}, {{0}.{a,0}}}.
[Tyctb knace Cy 9KBUBAJNEHTHBIX M0 KOHrpyeHUMH 1" s;ieMeHTOB U3 P, conepkalimii «9KCTpeMasibHbIi
snement> {a, b} BKitouaer B cebsi sneMent {a} u {b}, T0, cormacHo onpeneneHnio KOHTPYEHLUH U
onpejeeHHI0 Kjacca 3KBUBaJIEHTHbIX aemMeHTOB, ({a}, {b}) € T

({a}, (b)) eT = ({a}n{a}{a}n{b}) €T = ({a},0) €T = ({a},0) eT =
= Cy={{a,b}, {a}, {b}, 0}.



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
[lepBblil BApMAHT KOHTPYEHIIMM — OTHOILIEHHE PABEHCTBA.

BTopo#i BapuaHT KOHIPyeHIMH PUBOJUT K (DAKTOP-CUCTEMAM C HOCHTEJISIMU {{@, {b}}, {{a},{aq, b}}}

w{{0.4a}}, {{0}.{a,0}}}.
[Tyctb k1ace Cy 9KBUBATEHTHBIX 110 KOHTPyeHLHH T 3/1eMeHTOB U3 P, cosiepKalliuil « 9KCTpeMasibHbIi
snement> {a, b} BKitouaer B cebsi sneMent {a} u {b}, T0, cormacHo onpeneneHnio KOHTPYEHLUH U
onpejeNeHUIO Klacca 3KBUBAJIEHTHbIX aemMeHToB, ({a}, {b}) € T

({a}, (b)) €T = ({a} n{a},{a}n{t}) €T = ({a},0) €T = ({a},0) €T =
= Co = {{a,b}, {a}, {0}, 0}.

3Ha‘~IHT, B 9TOM CJiydyae€ KOHIpYEHLHS ABJIACTCA YHUBEPCAJIbHBIM OTHOLWIEHUEM.



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
[lepBblit BApHaHT KOHIPYEHLMH — OTHOILIEHHE PABEHCTRA.
BTopo#i BapuaHT KOHIPyeHIMH MPUBOJUT K (DAKTOP-CHCTEMAM C HOCHTEJISIMHU {{@, {b}}, {{a},{aq, b}}}

n {10, {a}}, ({0}, {a,0}}}.

Tperuit BapMaHT KOHIPYeHLMH — YHUBEPCAJbHOE OTHOLLIECHHE.

OcraJsioch paccMoTpeTh ciyuail, korna kiace Cy 9KBHBANIEHTHBIX 110 KOHrpyeHUuH T’ 5/1eMeHTOoB U3 P,
COJIEpIKALLNI «9KCTpeMabHbIi dJieMeHT> {a, b} BKJtouaer B cebst asement {a} u @, To, corsacHo onpe-
JleJIEeHHIO KOHTPYEHLIMH H ONPe/leJIeHUIO K1acca 9KBUBAJIEHTHbIX aeMeHToB, ({a},0) € T



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
[lepBblil BApMAHT KOHTPYEHIIMM — OTHOILIEHHE PABEHCTBA.

BTopo#i BapuaHT KOHIPyeHIMH MPUBOJUT K (DAKTOP-CHCTEMAM C HOCHTEJISIMHU {{@, {b}}, {{a},{aq, b}}}

n {10, {a}}, ({0}, {a,0}}}.
Tperuit BapMaHT KOHIPYeHLMH — YHUBEPCAJbHOE OTHOLLIECHHE.
OcraJsioch paccMoTpeTh ciyuail, korna kiace Cy 9KBHBANIEHTHBIX 110 KOHrpyeHUuH T’ 5/1eMeHTOoB U3 P,
COJIEpIKALLNI «9KCTpeMabHbIi dJieMeHT> {a, b} BKJtouaer B cebst asement {a} u @, To, corsacHo onpe-
JleJIEeHHIO KOHTPYEHLIMH H ONPe/leJIeHUIO K1acca 9KBUBAJIEHTHbIX aeMeHToB, ({a},0) € T
{ ({a},0) €T,

({b}, {o}) €T



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
[lepBblil BApMAHT KOHTPYEHIIMM — OTHOILIEHHE PABEHCTBA.

BTopo#i BapuaHT KOHIPyeHIMH MPUBOJUT K (DAKTOP-CHCTEMAM C HOCHTEJISIMHU {{@, {b}}, {{a},{aq, b}}}

n {10, {a}}, ({0}, {a,0}}}.

Tperuit BapMaHT KOHIPYeHLMH — YHUBEPCAJbHOE OTHOLLIECHHE.

OcraJsioch paccMoTpeTh ciyuail, korna kiace Cy 9KBHBANIEHTHBIX 110 KOHrpyeHUuH T’ 5/1eMeHTOoB U3 P,
COJIEpIKALLNI «9KCTpeMabHbIi dJieMeHT> {a, b} BKJtouaer B cebst asement {a} u @, To, corsacHo onpe-
JleJIEeHHIO KOHTPYEHLIMH H ONPe/leJIeHUIO K1acca 9KBUBAJIEHTHbIX aeMeHToB, ({a},0) € T

{ E}lﬁ:?{z}f GT’T = ({a}U{b},0U{b}) eT = ({a,b},{0}) eT =



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
[lepBblil BApMAHT KOHTPYEHIIMM — OTHOILIEHHE PABEHCTBA.

BTopo#i BapuaHT KOHIPyeHIMH MPUBOJUT K (DAKTOP-CHCTEMAM C HOCHTEJISIMHU {{@, {b}}, {{a},{aq, b}}}

n {10, {a}}, ({0}, {a,0}}}.

Tpernit BApHAHT KOHIPYEHLIHH — YHHBEPCAJIbHOE OTHOLLIEHHE.

Ocrasoch paccMoTpeThb cityuait, Korja Kinace Cy 9KBUBAJIEHTHBIX 110 KOHrpyeHUud T’ seMeHToB U3 P,
CoflepKallMil «IKCTPeMaJIbHBIH 3j1eMeHT> {a,b} BKmouaer B cebst sjemeHt {a} u (), To, cornacHo
onpejie/eHHI0 KOHIPYEHLMH H ONPe/ieJie HUIO KJlacca 9KBUBAJEHTHbIX aeMeHToB, ({a},0) € T

{ ggg;gg; Lpo= {auhou Bl eT = ({a b} b)) €T = Cp={{a.b}, {a}. {6}, 0}.



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|XC{ab}}, {un,—}.

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}
[lepBblil BApMAHT KOHTPYEHIIMM — OTHOILIEHHE PABEHCTBA.

BTopo#i BapuaHT KOHIPyeHIMH MPUBOJUT K (DAKTOP-CHCTEMAM C HOCHTEJISIMHU {{@, {b}}, {{a},{aq, b}}}

u {{0.{a}}, {{b}.{a.b}}}.

Tperuii BapHaHT KOHIPYEHIMH — YHHBEPCAJILHOE OTHOLIEHHE.

OcraJsioch paccMoTpeTh ciyuait, koraa kiaace Cy 9KBUBAJIEHTHBIX 110 KOHTpyeHiun T’ 3/1eMeHTOB U3 P,
COJIepIKAILMI «3IKCTpeMasbHbI 27eMeHT> {a,b} BK/IOuaeT B cebsi aiemeHT {a} u (@, To, coracHo
onpejie/eHHI0 KOHIPYEHLMH H ONPe/ieJie HUIO KJlacca 9KBUBAJEHTHbIX aeMeHToB, ({a},0) € T

{ E}gﬁ;f’g}f Lpo= {auhou Bl eT = ({a b} b)) €T = Cp={{a.b}, {a}. {6}, 0}.

3Ha‘lI/IT, B 3TOM CJiydae€ KOHI'pyeHUHUdA ABJIAECTCA YHUBEPCAJbHLIM OTHOLIEHUEM.



3anaua 16. Hatwitu Bce dakrtop-anreOpbl anre6pbl BCeX MOAMHOXKeCTB MHoxKecTBa {a,b}:
P={X|X C{ab}} {u.n, "}

OtBert. Hocuresn anre6pnl P umeer Bui: P = {@, {a}, {0}, {a; b}}

[lepsoiil Bapuanm KoOHepyeryuy — OTHOLLIEHHE PaBEHCTBA.
Bmopoii  sapuanm  KOHepyeHyuu  TPUBOAUT K  (aKTop-cUCTeMaM  C

{10,403}, tHa}{a. b} u {104}, ({0} {a.b}} }.

Tpemuﬂ 8apuUaHm KonepyeHyuu — yHUBepCaJlbHOE€ OTHOLIEHHKE.

HOCHTEJIAMHU



Pewmenue 3anaum 17.

3apaua 17. Haiiti Bce hakTop-anredpbl KoJiblia LeJbIX YHCES C OTHOLIEHHEM <.



3anaua 17. Haiitu Bce hakTop-anredpbl KoJblla UEIbIX YUCEJ C OTHOLLIEHHEM <.
OTBeT. B coOTBeTCTBHH CO cTpaTeruei NPUOPUTETHOTO U3YUEHUS KIKCTPEMAJbHbBIX CUTyaLlUH»
pPacCMOTPHM KJlacC 9KBUBAJTEHTHBIX 3JIEMEHTOB, COJIEPKAIIMI «IKCTPEMAJLHOE UHCTIO».



3anaua 17. Haiitu Bce hakTop-anredpbl KoJblla UEIbIX YUCEJ C OTHOLLIEHHEM <.

OTBeT. B COOTBETCTBHH CO cTpaTeruei NPUOPUTETHOTO U3YyUEHHUS «IKCTPEMaJbHbIX CUTyaLlUH»
paccCMOTPHUM KJacC KBMBAJEHTHBIX JIEMEHTOB, COJIEp:KAllMi «IKCTpeMasJbHOe Yhc0». SIcHO, uTo
«3KCTPEMAJIbHBIMUY» SIBJISIFOTCS UMCIa



3anaua 17. Haiitu Bce hakTop-anredpbl KoJblla UEIbIX YUCEJ C OTHOLLIEHHEM <.

OTBeT. B COOTBETCTBHH CO cTpaTeruei NPUOPUTETHOTO U3YyUEHHUS «IKCTPEMaJbHbIX CUTyaLlUH»
paccCMOTPHUM KJacC KBMBAJEHTHBIX JIEMEHTOB, COJIEp:KAllMi «IKCTpeMasJbHOe Yhc0». SIcHO, uTo
«3KCTpeMasbHbIMU» siBJIsitoTcst unesia O u 1.



3anaua 17. Haiitu Bce hakTop-anredpbl KoJblla UEIbIX YUCEJ C OTHOLLIEHHEM <.

OTBeT. B COOTBETCTBHH CO cTpaTeruei NPUOPUTETHOTO U3YyUEHHUS «IKCTPEMaJbHbIX CUTyaLlUH»
paccCMOTPHUM KJacC KBMBAJEHTHBIX JIEMEHTOB, COJIEp:KAllMi «IKCTpeMasJbHOe Yhc0». SIcHO, uTo
«3KCTpemMasibHbIMU» siBJsitoTest uncsia O u 1. Kakoe U3 HUX «3KCTpemMasibHee» ?



3anaua 17. Haiitu Bce hakTop-anredpbl KoJblla UEIbIX YUCEJ C OTHOLLIEHHEM <.

OTBeT. B COOTBETCTBHH CO cTpaTeruei NPUOPUTETHOTO U3YyUEHHUS «IKCTPEMaJbHbIX CUTyaLlUH»
paccCMOTPHUM KJacC KBMBAJEHTHBIX JIEMEHTOB, COJIEp:KAllMi «IKCTpeMasJbHOe Yhc0». SIcHO, uTo
«3KCTpemMasibHbIMU» siBJsitoTest uncsia O u 1. Kakoe U3 HUX «3KCTpemMasibHee» ?

Uucso 0 «BeneT» ce6s1 HEOOBIUHO U OTHOCHTEJLHO CJ0XKEHHS], H OTHOCUTEJbHO YMHOYKEHHS.



3anaua 17. Haiitu Bce hakTop-anredpbl KoJblla UEIbIX YUCEJ C OTHOLLIEHHEM <.
OTBeT. B COOTBETCTBHH CO cTpaTeruei NPUOPUTETHOTO U3YyUEHHUS «IKCTPEMaJbHbIX CUTyaLlUH»
pPaccCMOTPUM KJlacC 9KBUBAJIEHTHbBIX 2JIEMEHTOB, COJIEPXKALIMHI «IKCTpeMabHoe urcyo» 0.



3anaua 17. Haiitu Bce hakTop-anredpbl KoJblla UEIbIX YUCEJ C OTHOLLIEHHEM <.

OTBeT. B COOTBETCTBHH CO cTpaTeruei NPUOPUTETHOTO U3YyUEHHUS «IKCTPEMaJbHbIX CUTyaLlUH»
pPaccCMOTPUM KJlacC 9KBUBAJIEHTHbBIX 2JIEMEHTOB, COJIEPXKALIMHI «IKCTpeMabHoe urcyo» 0.
$lcHO, uTO O/IMH M3 BAPHAHTOB KOHTPYEHIIMK — OTHOLIeHHe paBeHCcTBa. [109TOMY paccMOTpHUM KOHIpyeH-
LIMH, OTJIMUHbIE OT OTHOILIEHUS] PABEHCTBA.
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3HauUT, eCTh pasJMuHble UuCaa m U n Takue, uto (m, n) € 1. Torna no onpepeseHNI0 KOHIPYeHIMN
{ (m; n) €T,

(—m, —m) eT =
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(—m: —m) €T = (m—m;n—m)eTl =
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OTBeT. B COOTBETCTBHH CO cTpaTerued NPUOPUTETHOrO U3YUEHHUS «IKCTPEMAJIbHbBIX CUTYyalUUI»
pPaCCMOTPUM KJ1aCC 9KBUBAJEHTHBIX 3JIEMEHTOB, COJIEPKALIMI «3KCTpeMabHoe yncao» 0.
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MU, OTJIMYHbIE OT OTHOLLIEHHS] PABEHCTBA.
3HauUT, eCTh pasJMuHble UuCaa m U n Takue, uto (m, n) € 1. Torna no onpepeseHNI0 KOHIPYeHIMN

(m; n) €T,
= (m—m; n—m T = (0bn—m T.
{(—m,—m)ET ( ’ )E (7 )e
3HauuT, Mbl pacCMaTPUBAEM CUTYalIMI0, Koria B Kiacce Cy, cofepKaiiem 0, imeercs XoTst Obl OJIMH HEHY -
JIeBOH 3JIEMEHT.
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OTBeT. B COOTBETCTBHH CO cTpaTeruei NPUOPUTETHOTO U3YyUEHHUS «IKCTPEMaJbHbIX CUTyaLlUH»
paccmoTpuM kiace Cp 9KBUBAJTEHTHBIX 3JIEMEHTOB, COJIEPKALIMI «3KeTpeMasibHoe unco» 0. Mbl pac-
CMaTpUBaeM CHUTyalllio, Korja B Kiacce Cy, coepxkatieM 0, umeeTcsi XoTsl Obl OIMH HEHYJIEBOH 3JIEMEHT.
Eciii oTpuiatesibHoe uucio & npuHaaiexxut Cy, TO Mo onpeeeHu0 KOHTPYeHInN

(—1; —=1) €T,

(x; 0) €T
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{ E:b)‘gf T (“1)m (“1)-0) €T =
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Eciii oTpuiatesibHoe uucio & npuHaaiexxut Cy, TO Mo onpeeeHu0 KOHTPYeHInN

{ 5;16)‘6196 L (cD) e (210 €T = (2,00 €T



3anaua 17. Halitu Bce hakTop-anredpbl KOJbla LE€JbIX YUCEN C OTHOLLIEHHEM <.

OTBerT. B cooTBeTCTBUH CO cTpaTerneil NPUOPUTETHOTO U3YUEHHUS KIKCTPEMaJbHbIX CUTyaLUIt»
paccMoTpuM Kjacc Cy 9KBUBAJEHTHBIX 3JIeMEHTOB, COJIepKallMi «9KeTpeMasibHoe unco» 0. Mbl pac-
CMaTpUBaeM CHUTyalllio, Korja B Kiacce Cy, coepxkatieM 0, umeeTcsi XoTsl Obl OIMH HEHYJIEBOH 3JIEMEHT.
Eciii oTpuiatesibHoe uucio & npuHaaiexxut Cy, TO Mo onpeeeHu0 KOHTPYeHInN
{ Ex;lb) DEL S () ()0 eT 5 (o 0)eT
[Tostomy ecsin B knacce Cy COJIEPIKUTCS HEHYJIEBOE UUCJI0, TO B 3TOM KJACCe COJEPIKUTCS TOJOKUTENb-
HO€ YUCJIO.
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OTBeT. B COOTBETCTBHH CO cTpaTerued NPUOPUTETHOrO U3YUEHHUS «IKCTPEMAJIbHbBIX CUTYyalUUI»
paccMoTpuM Kjacc Cy 9KBUBAJEHTHBIX 3JIeMEHTOB, COJIepKallMi «9KeTpeMasibHoe unco» 0. Mbl pac-
CMaTpUBaeM CHUTyalllio, Korja B Kiacce Cy, coepxkatieM 0, umeeTcsi XoTsl Obl OIMH HEHYJIEBOH 3JIEMEHT.
BosbMeM MUHHMaJIbHOE MOJI0KUTEbHOE UHCIO0 k, conepxkateecs B Cy.
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OTBeT. B COOTBETCTBHH CO cTpaTerued NPUOPUTETHOrO U3YUEHHUS «IKCTPEMAJIbHbBIX CUTYyalUUI»
paccMoTpuM Kjacc Cy 9KBUBAJEHTHBIX 3JIeMEHTOB, COJIepKallMi «9KeTpeMasibHoe unco» 0. Mbl pac-
CMaTpUBaeM CHUTyalllio, Korja B Kiacce Cy, coepxkatieM 0, umeeTcsi XoTsl Obl OIMH HEHYJIEBOH 3JIEMEHT.
BosbMeM MUHHMaJIbHOE MOJI0KUTEbHOE UHCIO0 k, conepxkateecs B Cy.

[IycTb m — npousBosibHOE HeHyJieBoe Uncio U3 Cy.
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[IycTb m — npousBosibHOE HeHyJieBoe Uncio U3 Cy.
Ecaum < 0, To o onpejesieHUI0O KOHIPYEHILUU

(s ™ = (om0 eT + (moer
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[IycTb m — npousBosibHOE HeHyJieBoe Uncio U3 Cy.

Ecanm < 0, To 1o onpejeneHnI0 KOHIPYeHIUU

{ Em;l’()) Vel s () om (-0 €T = (-mo)eT.

3HAuuT, COTJIACHO OTpe/iese HUIO KJlacca 9KBUBAJIEHTHBIX a7eMeHToB (—m) € Cy. MTak, MOXKHO cun-
TaTh, UTO M — TMOJOXKHTEbHbIH 3JeMeHT U3 Cj.
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[IycTb m — npousBosibHOE HeHyJieBoe Uncio U3 Cy.

Ecaum < 0, To o onpejesieHUI0O KOHIPYEHILUU

{ Em;l’()) Vel s () om (-0 €T = (-mo)eT.

3HAuuT, COTJIACHO OTpe/iese HUIO KJlacca 9KBUBAJIEHTHBIX a7eMeHToB (—m) € Cy. MTak, MOXKHO cun-
TaTh, UTO M — TMOJOXKHTEbHbIH 3JeMeHT U3 Cj.

Pasnenum (m + 1) Ha (k + 1) ¢ ocTaTKOM:
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3HAuuT, COTJIACHO OTpe/iese HUIO KJlacca 9KBUBAJIEHTHBIX a7eMeHToB (—m) € Cy. MTak, MOXKHO cun-
TaTh, UTO M — TMOJOXKHTEbHbIH 3JeMeHT U3 Cj.

Pasnenum m na k ¢ ocratkom: m = pk + r, rie
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{ Em;l’()) Vel s () om (-0 €T = (-mo)eT.

3HAuuT, COTJIACHO OTpe/iese HUIO KJlacca 9KBUBAJIEHTHBIX a7eMeHToB (—m) € Cy. MTak, MOXKHO cun-
TaTh, UTO M — TMOJOXKHTEbHbIH 3JeMeHT U3 Cj.

Pasnenum m na k ¢c ocratkom: m =pk+r,rne0 <r <k —1.
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{ Em;l’()) Vel s () om (-0 €T = (-mo)eT.

3HAuuT, COTJIACHO OTpe/iese HUIO KJlacca 9KBUBAJIEHTHBIX a7eMeHToB (—m) € Cy. MTak, MOXKHO cun-
TaTh, UTO M — TMOJOXKHTEbHbIH 3JeMeHT U3 Cj.

Pasnenum m Ha k ¢ octatkom: m =pk+1r, e 0 <r < k — 1. Torna no onpeneneHno KOHrpyeH-
LU U

{ (k; 0) €T,

=
(p; p)eT
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(00T~ roer
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{ (k; 0) €T,

(pi p)eT = (kp; Op) € T. Kak mbl oka3zajiu pauee, (kp; 0) € T =
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Ecaum < 0, To o onpejesieHUI0O KOHIPYEHILUU

{ Em;l’()) Vel s () om (-0 €T = (-mo)eT.
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{ (k; 0) €T,

(p; p)eT = (kp; Op) € T. Kak mbl nokazanu patee, (kp; 0) € T = (—kp; 0) € T.
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TaTh, UTO M — TMOJOXKHTEbHbIH 3JeMeHT U3 Cj.

Pasnenum m Ha k ¢ octatkom: m = pk +7r, e 0 <r < k — 1. Torna no onpeneneHno KOHrpyeH-
LU

(k; 0) €T,
(p;p)eT
CJleILOBaTeJIbHO, o onpeaeaeHuro KOHpreHLll/ll/l

(m; 0) €T

= (kp; Op) € T. Kak mbl nokazanu patee, (kp; 0) € T = (—kp; 0) € T.

=
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= (m—kp; 0)eT =
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1707

{ (k; 0) €T,
(p;p)eT
CaenoBare/ibHO, TIO ONpeiee HUI0 KOHIPYeHLUH
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{ E;jpd) OE) ;T’ = (m—kp; 0) €T = (r; 0) € T, HO k — MHUHUMaJIbHOE TIOJIOKUTEJILHOE UMCJIO
C 9THUM CBOHCTBOM. 3HAUUT, r = O.

3Hauut, (hakTop-cucTeMa MpeJcTaB/sieT o000  KOJbLO  BbIYETOB 10  MOAyJIiO Kk, T.e.
(x; y) €T < <3p €EZ(x—y= kp)) OTHollleHHe < MHIyLMPYeT VYHUBepcajibHOEe OTHOIllIe-

HUe, T.K. 1Jis1 JIOObIX LeJIbIX UHCe =, Y HalAeTCs TaKoe 11eJ10€ UUCJIO0 ¢, uTo & < Yy + kp.
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