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[pumep 1. [locmpoume mabauuy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cyuke uzobpacen duedp: AB = BC = AC,
PA=PB=PC=QA=0QB=0QC.

Pemenue.




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC,
PA=PB=PC=QA=QB=0QC.

Peuwenue. Kak 3a1atb cuMmMeTpHio?




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC, A<
PA=PB=PC=QA=QB=0QC.

Pewenue. Kaxuyio cummerputo a, b, ¢, p, q, r 3ajaiuM, yKasbiBasi 06-
pasbl BEPLLIWH JIHeIpa.



[pumep 1. [locmpoume mabaruuyy Koau 0as P
epynnol. Dg cummempuii duedpa. Ha pu- %\
cynke uzobpascen duedp: AB = BC = AC, A0
PA=PB=PC=QA=QB=0QC.

Pelwienue.
A B C P Q

alA BC P Q




[pumep 1. [locmpoume mabaruuyy Koau 0as P
epynnol. Dg cummempuii duedpa. Ha pu- %\
cynke uzobpascen duedp: AB = BC = AC, A0
PA=PB=PC=QA=QB=0QC.

Pewienue.




[pumep 1. [locmpoume mabaruuyy Koau 0as P

epynnot Dg cummemputi duedpa. Ha pu- %\

cynke uzobpascen duedp: AB = BC = AC,
PA=PB=PC=QA=QB=0QC.

Peuienue.

ABC P Q
a|lA B C P Q
b|B C AP @
c|lC A B P Q




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC,
PA=PB=PC=QA=QB=0QC.

Peuienue.

ABC P Q
a|A B C P Q
b|B C AP Q
c|C A B P Q
p|B ACQP




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC,
PA=PB=PC=QA=QB=0QC.

Peuienue.

ABC P Q
a|A B C P Q
b|B C AP Q
c|C A B P Q
p|B ACQP
g|lA C B Q P




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC,
PA=PB=PC=QA=QB=0QC.

Pewenue.

ABC P Q
a|lA B C P Q@
b|B C AP (@
c|C A B P Q
p|lB ACQ P
g|lA C B Q P
r|C B AQP




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC,

PA=PB=PC=QA=QB=QC.

PeueHue.

ABCPOQ| |*x|labcpaqgr
alA B C P Q| |ajla b cpqr
b|B C AP Q| |b|b
c|lC A BP Q| |cl|c
p|BACQP| |pp

g|AC BQP| |q|q
riC B AQ P| |r|r

ABCPQ

BCAPQ




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC,

PA=PB=PC=QA=QB=QC.

PeueHue.

ABCPOQ| |*x|labcpaqgr
alA B C P Q| |ajla b cpqr
b|B C AP Q| |b|b
c|lC A BP Q| |cl|c
p|BACQP| |pp

g|AC BQP| |q|q
riC B AQ P| |r|r

ABCPQ

BCAPQ




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC,

PA=PB=PC=QA=QB=QC.

PeueHue.

ABCPOQ| |*x|labcpaqgr
alA B C P Q| |ajla b cpqr
b|B C AP Q| |b|b
c|lC A BP Q| |cl|c
p|BACQP| |pp

g|AC BQP| |q|q
riC B AQ P| |r|r

ABCPQ

BCAPQ




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC,

PA=PB=PC=QA=QB=QC.

PeueHue.

ABCPOQ| |*x|labcpaqgr
alA B C P Q| |ajla b cpqr
b|B C AP Q| |b|b
c|lC A BP Q| |cl|c
p|BACQP| |pp

g|AC BQP| |q|q
riC B AQ P| |r|r

x A BCUPQ
b(x) |B C A P Q
b(b(x)) | C




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC,

PA=PB=PC=QA=QB=QC.

PeueHue.

ABCPOQ| |*x|labcpaqgr
alA B C P Q| |ajla b cpqr
b|B C AP Q| |b|b
c|lC A BP Q| |cl|c
p|BACQP| |pp

g|AC BQP| |q|q
riC B AQ P| |r|r

Q I >

@] l=

| Q
|
Q)L




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC,

PA=PB=PC=QA=QB=QC.

PeueHue.

A B CUPOQ| |*x|labcpgqgr
alA B C P Q| |ajla b cpqr
b|B C AP Q| |b|b
c|lC A BP Q| |cl|c
p|BACQP| |pp

g|AC BQP| |q|q
riC B AQ P| |r|r

Q I >

@] l=

| Q
|
Q)L




[pumep 1. [locmpoume mabaruuyy Koau 0as P

epynnot Dg cummemputi duedpa. Ha pu- %\

cynke uzobpascen duedp: AB = BC = AC,
PA=PB=PC=QA=QB=0QC.
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[pumep 1. [locmpoume mabaruuyy Koau 0as P

epynnot Dg cummemputi duedpa. Ha pu- %\

cynke uzobpascen duedp: AB = BC = AC,
PA=PB=PC=QA=QB=0QC.
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[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC,

PA=PB=PC=QA=QB=QC.

PeueHue.

ABCPOQ| |*x|labcpaqgr
alA B C P Q| |ajla b cpqr
b|B C AP Q| |b|b
c|lC A BP Q| |cl|c
p|BACQP| |pp

g|AC BQP| |q|q
riC B AQ P| |r|r

x A B CPQ
b(x) |B C A P @
b(b(x))|C A




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC,

PA=PB=PC=QA=QB=QC.

PeueHue.

A BCUPQ| |x|labcpaqgr
alA B C P Q| |ajla b cpqr
b|B C AP Q| |b|b
c|lC A BP Q| |cl|c
p|BACQP| |pp

g|AC BQP| |q|q
riC B AQ P| |r|r

x A B CPQ
b(x) |B C A P @
b(b(x))|C A




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC,

PA=PB=PC=QA=QB=QC.

PeueHue.

A BCUPQ| |x|labcpaqgr
alA B C P Q| |ajla b cpqr
b|B C AP Q| |b|b
c|lC A BP Q| |cl|c
p|BACQP| |pp

g|AC BQP| |q|q
riC B AQ P| |r|r

x A B CPQ
b(x) |B C A P @
b(b(x))|C A




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC,

PA=PB=PC=QA=QB=QC.

PeueHue.

A BCUPQ| |x|labcpaqgr
alA B C P Q| |ajla b cpqr
b|B C AP Q| |b|b
c|lC A BP Q| |cl|c
p|BACQP| |pp

g|AC BQP| |q|q
riC B AQ P| |r|r

x ABCUPQ
b(x) |B C A P Q
b(b(x))|C A B




[pumep 1. [locmpoume mabaruuyy Koau 0as P

epynnot Dg cummemputi duedpa. Ha pu- %\

cynke uzobpascen duedp: AB = BC = AC,
PA=PB=PC=QA=QB=0QC.

PeweHue.

ABCPOQ| |*x|labcpaqgr

alA B C P Q| |ajla b cpqr

b|lBC AP Q| |b|b r |ABCPQ
c|]C AB P Q| |c|c b(z) |B C AP Q
p|lB ACOQ P| |p|p b(b(x))|C A B
q/A C B Q P| |q|q

riC B AQ P| |r|r

3HauuT, bx b =



[pumep 1. [locmpoume mabaruuyy Koau 0as P

epynnot Dg cummemputi duedpa. Ha pu- %\

cynke uzobpascen duedp: AB = BC = AC,
PA=PB=PC=QA=QB=0QC.

PeweHue.

ABCPOQ| |*x|labcpaqgr

alA B C P Q| |ajla b cpqr

b|BC APQ| |blbc r |ABCPQ
c|]C AB P Q| |c|c b(z) |B C AP Q
p|lB ACOQ P| |p|p b(b(x))|C A B
q/A C B Q P| |q|q

riC B AQ P| |r|r

3HauuT, b *x b = ¢



[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC, A<
PA=PB=PC=QA=QB=0QC.

Peuwenue. [Ipogosikast B ToM XKe ayxe, MoJiyyaem
ABCUPQ| |x|labcpaqgr
alA B C P Q| |ajla b cpqr
b|B C AP Q| |b|b c

c|lC A B P Q| c|c

p|BACQP| p|p

q/A C B Q P| |q|q

riC B AQ P| |r|r




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC, A<
PA=PB=PC=QA=QB=0QC.

Peuwenue. [Ipogosikast B ToM XKe ayxe, MoJiyyaem
ABCUPQ| |x|labcpaqgr
alA B C P Q| |ajla b cpqr
b|B C AP Q| |b|b c a
c|lC A B P Q| c|c

p|BACQP| p|p

q/A C B Q P| |q|q

riC B AQ P| |r|r




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC, A<
PA=PB=PC=QA=QB=0QC.

Peuwenue. [Ipogosikast B ToM XKe ayxe, MoJiyyaem
ABCUPQ| |x|labcpaqgr
alA B C P Q| |ajla b cpqr
b|B C AP Q| |b|bcaq
c|lC A B P Q| c|c

p|BACQP| p|p

q/A C B Q P| |q|q

riC B AQ P| |r|r




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC, A<
PA=PB=PC=QA=QB=0QC.

Pewenue. [Iponosikasi B TOM XKe Jyxe, nojydyaem
ABCUPQ| |x|labcpaqgr
alA B C P Q| |ajla b cpqr
b/B C AP Q| |bl|lbcagqr
c|lC A B P Q| c|c

p|BACQP| p|p

q/A C B Q P| |q|q

riC B AQ P| |r|r




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC, A<
PA=PB=PC=QA=QB=0QC.

Pewenue. [Iponosikasi B TOM XKe Jyxe, nojydyaem
ABCUPQ| |x|labcpaqgr
alA B C P Q| |ajla b cpqr
b|B C AP Q| |b|lbcaqroyp
c|lC A B P Q| c|c

p|BACQP| p|p

q/A C B Q P| |q|q

riC B AQ P| |r|r




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC, A<
PA=PB=PC=QA=QB=0QC.

Pewenue. [Iponosikasi B TOM XKe Jyxe, nojydyaem
ABCUPQ| |x|labcpaqgr
alA B C P Q| |ajla b cpqr
b|B C AP Q| |b|lbcaqroyp
c|lC A B P Q| |clcabrpayg
p|BACQP| p|p

q/A C B Q P| |q|q

riC B AQ P| |r|r




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC, A<
PA=PB=PC=QA=QB=0QC.

Pewenue. [Iponosikasi B TOM XKe Jyxe, nojydyaem
ABCUPQ| |x|labcpaqgr
alA B C P Q| |ajla b cpqr
b|B C AP Q| |b|lbcaqroyp
c|lC A B P Q| |clcabrpayg

p|lB ACGQ P| |plpr qa cbd
q/A C B Q P| |q|q

riC B AQ P| |r|r




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC, A<
PA=PB=PC=QA=QB=0QC.

Pewenue. [Iponosikasi B TOM XKe Jyxe, nojydyaem
ABCUPQ| |x|labcpaqgr
alA B C P Q| |ajla b cpqr
b|B C AP Q| |b|lbcaqroyp
c|lC A B P Q| |clcabrpayg

p|lB ACGQ P| |plpr qa cbd
g|lA C B Q P| |qlgprbac
riC B AQ P| |r|r




[pumep 1. [locmpoume mabaruuyy Koau 0as
epynnot Dg cummemputi duedpa. Ha pu-
cynke uzobpascen duedp: AB = BC = AC, A
PA=PB=PC=QA=QB=0QC.

Pewenue. [Iponosikasi B TOM XKe Jyxe, nojydyaem

ABCUPQ| |x|labcpaqgr

a|lA B C P Q| |aja b cpqr

b|B C AP Q| |b|lbcaqroyp

c|lC A B P Q| |clcabrpayg

p|lB ACGQ P| |plpr qa cbd

g|lA C B Q P| |qlgprbac

r|C B AQ P| |rirqgpcba

BepHyTbcs K IEKLMKY WIK paCCMOTPETbh NPUMeEpP rpyInbl Nepecra-

HOBOK.



[lpumep 2. Jokaoscume, umo mHodxicecmso X, 6cex 83aUmMHO 00HO-
BHAUHOLX (YHKYUL — NepecmanHo80K INEMEHMO8 — MHOJNCE-
cmsa 2= {1; 2; ...;n} a8ademca epynnot OMHOCUMENbHO Onepa-
yuu komnosuyuu (cynepnosuuyuu) pynxyuil.

Pewienue.



[lpumep 2. Jokaoscume, umo mHodxicecmso X, 6cex 83aUmMHO 00HO-
BHAUHOLX (YHKYUL — NepecmanHo80K INEMEHMO8 — MHOJNCE-
cmsa 2= {1; 2; ...;n} a8ademca epynnot OMHOCUMENbHO Onepa-
yuu komnosuyuu (cynepnosuuyuu) pynxyuil.

Pewenue. [JokaxkeM accoumaTuBHOCThL ONeEpPalMd © «KOMIO3ULUS
yHKLIMIA»:



[lpumep 2. Jokaoscume, umo mHodxicecmso X, 6cex 83aUmMHO 00HO-
BHAUHOLX (YHKYUL — NepecmanHo80K INEMEHMO8 — MHOJNCE-
cmsa 2= {1; 2; ...;n} a8ademca epynnot OMHOCUMENbHO Onepa-
yuu komnosuyuu (cynepnosuuyuu) pynxyuil.

PemeHHe. HOKa)KeM dCCOUUMATUBHOCTD OHGpaHHH O KKOMITO3HUUHA
dynkwit: (f o g)oh = fo(goh).



[lpumep 2. /lokasxcume, umo mHoMceCmao ¥, 8Cex 83AUMHO 00HO-
BHAUHOLX QYHKUULL — NnepecmaHo080K 3NeMEHMO8 — MHONME-
cmea Q) ={1; 2; ...;n} asagaemcsa epynnoii OMHOCUMEAbHO Onepa-
yuu komnosuuuu (cynepnoduyuu) pyuxkyuil.

Pewenue. Jlokaxkem accoiMatiBHOCTb ONEPalMU © «KOMITO3HLHS
pyHkuHi»: (fog)oh = fo(goh). [lo onpenenennio KoMNo3uium

GyHKUUH

((fog)oh) (@)=



[lpumep 2. /lokasxcume, umo mHoMceCmao ¥, 8Cex 83AUMHO 00HO-
BHAUHOLX QYHKUULL — NnepecmaHo080K 3NeMEHMO8 — MHONME-
cmea Q) ={1; 2; ...;n} asagaemcsa epynnoii OMHOCUMEAbHO Onepa-
yuu komnosuuuu (cynepnoduyuu) pyuxkyuil.

Pewenue. Jlokaxkem accoiMatiBHOCTb ONEPalMU © «KOMITO3HLHS
pyHkuHi»: (fog)oh = fo(goh). [lo onpenenennio KoMNo3uium

GyHKUUH

((Fogron) (@) =h((fog)w) -



[lpumep 2. /lokasxcume, umo mHoMceCmao ¥, 8Cex 83AUMHO 00HO-
BHAUHOLX QYHKUULL — NnepecmaHo080K 3NeMEHMO8 — MHONME-
cmea Q) ={1; 2; ...;n} asagaemcsa epynnoii OMHOCUMEAbHO Onepa-
yuu komnosuuuu (cynepnoduyuu) pyuxkyuil.

Pewenue. Jlokaxkem accoiMatiBHOCTb ONEPalMU © «KOMITO3HLHS
pyHkuHi»: (fog)oh = fo(goh). [lo onpenenennio KoMNo3uium

GyHKUUH

((fog)oh) @ =h((fog) ) =h(g(f®))=



[lpumep 2. /lokasxcume, umo mHoMceCmao ¥, 8Cex 83AUMHO 00HO-
BHAUHOLX QYHKUULL — NnepecmaHo080K 3NeMEHMO8 — MHONME-
cmea Q) ={1; 2; ...;n} asagaemcsa epynnoii OMHOCUMEAbHO Onepa-
yuu komnosuuuu (cynepnoduyuu) pyuxkyuil.

Pewenue. Jlokaxkem accoiMatiBHOCTb ONEPalMU © «KOMITO3HLHS
pyHkuHi»: (fog)oh = fo(goh). [lo onpenenennio KoMNo3uium

GyHKUUH

((fog)oh) @ =h((fog) ) =h(g(f®))=
—(goh) (f(x)) =



[lpumep 2. /lokasxcume, umo mHoMceCmao ¥, 8Cex 83AUMHO 00HO-
BHAUHOLX QYHKUULL — NnepecmaHo080K 3NeMEHMO8 — MHONME-
cmea Q) ={1; 2; ...;n} asagaemcsa epynnoii OMHOCUMEAbHO Onepa-
yuu komnosuuuu (cynepnoduyuu) pyuxkyuil.

Pewenue. Jlokaxkem accoiMatiBHOCTb ONEPalMU © «KOMITO3HLHS
pyHkuHi»: (fog)oh = fo(goh). [lo onpenenennio KoMNo3uium

GyHKUUH

((fog)oh) @ =h((fog) ) =h(g(f®))=
~(goh) (f@) = (felgeh) (@)



[lpumep 2. /lokasxcume, umo mHoMceCmao ¥, 8Cex 83AUMHO 00HO-
BHAUHOLX QYHKUULL — NnepecmaHo080K 3NeMEHMO8 — MHONME-
cmea Q) ={1; 2; ...;n} asagaemcsa epynnoii OMHOCUMEAbHO Onepa-
yuu komnosuuuu (cynepnoduyuu) pyuxkyuil.

Pewenue. Jlokaxkem accoiMatiBHOCTb ONEPalMU © «KOMITO3HLHS
pyHkuHi»: (fog)oh = fo(goh). [lo onpenenennio KoMNo3uium

GyHKUUH

((fog)oh) @ =h((fog) ) =h(g(f®))=
~(goh) (f@) = (felgeh) (@)

AccoumaTuBHOCTb OIepalyu o JoKa3aHa.



[lpumep 2. /lokasxcume, umo mHoMceCmao ¥, 8Cex 83AUMHO 00HO-
BHAUHOLX QYHKUULL — NnepecmaHo080K 3NeMEHMO8 — MHONME-
cmea Q) ={1; 2; ...;n} asagaemcsa epynnoii OMHOCUMEAbHO Onepa-
yuu komnosuuuu (cynepnoduyuu) pyuxkyuil.

Peuwenue. HenTpaibHbiM 27€MeHTOM SIBJASETCS TOXKIECTBEHHOE
oToOpakeHue {2 Ha cebsi:  e(k) =



[lpumep 2. /lokasxcume, umo mHoMceCmao ¥, 8Cex 83AUMHO 00HO-
BHAUHOLX QYHKUULL — NnepecmaHo080K 3NeMEHMO8 — MHONME-
cmea Q) ={1; 2; ...;n} asagaemcsa epynnoii OMHOCUMEAbHO Onepa-
yuu komnosuuuu (cynepnoduyuu) pyuxkyuil.

Peuwienue. HeiitpanbHbiv a7eMeHTOM SIBJSIETCS] TOXKIECTBEHHOE
oTobpaxenue () Ha cebst:  e(k) = k.



[lpumep 2. Jokaoscume, umo mHodxicecmso X, 6cex 83aUmMHO 00HO-
BHAUHOLX (YHKYUL — NepecmanHo80K INEMEHMO8 — MHOJNCE-
cmsa 2= {1; 2; ...;n} a8ademca epynnot OMHOCUMENbHO Onepa-
yuu komnosuyuu (cynepnosuuyuu) pynxyuil.

Peuwenue. [lepecranoBkoii, 006paTHoi K nepecTaHOBKe f sIBJsieTCS
dbyHKUMSA, oOpaTHas K f.



[Mpumep 2. /lokascume, umo mHodxcecmso ¥, 6cex 63aUMHO OOHO-
BHAUYHBLX PYHKYUL — nepecmanHO080K 3NeMEeHMmMO8 — MHONCe-
cmea Q) ={1; 2; ...;n} asagemca epynnoii OMHOCUMENbHO ONepa-
yuu Komno3uyuu (cynepnosuyuu) pynKyui.

Pewenue. /lokasaHo, uro ¥,, — rpymnna.

BepHyTbcsl K JEKLMHM HIH K BBIOOPY MepCcreKTUBHbIX HaNpaBJe-
HUK MccaenoBaHus roMop(U3MOB, HJIH PaCCMOTPETb MPUMeEP FpyI-
nbl NePecTaHOBOK.



[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pemenue.



[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenne. Kax 3afagum aJ/ieMeHThI U3 g7



[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

PeweHue. DaeMeHTh U3 X3 — 3TO



[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Peuwenue. DiyeMeHTbI U3 Y3 — 3TO hyHKYUL.



[pumep 3. [Tocmpotime mabaruyy Ksau 0as epynnet nepecmano-
BOK 3.

Peuwenue. DyeMeHTbl U3 Y3 — 3TO PyHKYUU.
M3 cranpapTHbix cnoco6oB 3aaHus (DyHKIIMKU OCHOBUMCS Ha 3ajJa-
HUH



[pumep 3. [Tocmpotime mabaruyy Ksau 0as epynnet nepecmano-
BOK 3.

Peuwenue. DiyeMeHTbI U3 Y3 — 3TO hyHKYUL.
M3 crannapTHbix cnoco6oB 3aaanns (hyHKIIMK OCHOBUMCS Ha 3aj1a-
HUM TaOJMLEH 3HAUEHHH.



[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

x |1 23] [olfofi fofs Ja[5
folx) L 23] |folfo fi fo /s fa S5
filz)|2 3 1| |filh ?
fo(z)|3 1 2| | fa] fo
f3(x)|2 1 3| |f3)fs
fa(x) |1 3 20 | falfa
f5(x)|3 2 1| | f5|fs




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23 |olfofi fo fs fafs
folx)|1 23 [folfo fi fo /3 fa [5
filz)|2 3 1) |filfi ?
fo(z)|3 1 2] | fol fo
f3(x)|2 1 3 |f3fs
fa@) |1 3 2] | falfa
fs(x)]3 2 1] | f5|fs

T 1 2 3

ya

(fio f2) (@) = £ (fi(a)) |2 (1)




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23 |olfofi fo fs fafs
folx)|1 23 [folfo fi fo /3 fa [5
f1<$) 2 31 f1 f1 7
fo(z)|3 1 2] | fol fo
f3(x)|2 1 3 |f3fs
fa@) |1 3 2] | falfa
fs(x)]3 2 1] | f5|fs

T 1 2 3

ya

(fio f2) () = £ (fil)) |2 (A1)




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23 |olfofi fo fs fafs
folx)|1 23 [folfo fi fo /3 fa [5
f1<33) 2 31 f1 f1 7
fo(z)|3 1 2] | fol fo
f3(x)|2 1 3 |f3fs
fa@) |1 3 2] | falfa
fs(x)]3 2 1] | f5|fs

x 1 2 3
(frof) (@) = 2 (hl@) | £




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23 |olfofi fofs falfs
folx)|1 2 3| [folfo fi fo f5 fa [5
filz)|2 3 1) |filh ?
fo(z)|3 1 2| | fol fo
f3(x)|2 1 3 |f3)fs
fa@) |1 3 2 | falfa
fs(x)3 2 1| | f5|fs

x 1 2 3
(frof) (@) = 2 (hl@) | £




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23 |olfofi fofs falfs
folx)|1 2 3| [folfo fi fo f5 fa [5
filz)|2 3 1) |filh ?
fo(z)|3 1 2| | fol fo
f3(x)|2 1 3 |f3)fs
fa@) |1 3 2 | falfa
fs(x)3 2 1| | f5|fs

x 1 2 3
(frof) (@) = 2 (hl@) | £




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23 |olfofi fofs falfs
folx)|1 2 3| [folfo fi fo f5 fa [5
filz)|2 3 1) |filh ?
fo(z)|3 1 2| | fol fo
f3(x)|2 1 3 |f3)fs
fa@) |1 3 2 | falfa
fs(x)3 2 1| | f5|fs

T 1 2 3
(frof) @)= (Aw)] 1




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23 |olfofi fofs falfs
folx)|1 2 3| [folfo fi fo f5 fa [5
filz)|2 3 1) |filh ?
fo(z)|3 1 2| | fol fo
f3(x)|2 1 3 |f3)fs
fa@) |1 3 2 | falfa
fs(x)3 2 1| | f5|fs

T 1 2 3

ya

(fef)@=F(h@)] 1 £(H()




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23 |olfofi fofs falfs
folx)|1 2 3| [folfo fi fo f5 fa [5
f1<33) 2 31 f1 f1 7
fo(z)|3 1 2| | fol fo
f3(x)|2 1 3 |f3)fs
fa@) |1 3 2 | falfa
fs(x)3 2 1| | f5|fs

T 1 2 3

ya

(fef)@=F(h@)] 1 £(H()




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23 |olfofi fofs falfs
folx)|1 2 3| [folfo fi fo f5 fa [5
f1<$) 2 31 f1 f1 7
fo(z)|3 1 2| | fol fo
f3(x)|2 1 3 |f3)fs
fa@) |1 3 2 | falfa
fs(x)3 2 1| | f5|fs




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23| |olfof1 fo f3 Ji[s
folw)[1 2 3] [ folfo fi fo f3 fa S5
file)|2 3 1] | fi] fi ?
fo(r) |3 1 2 ARE
f3(x)|2 1 3] | fzfs
folx) |13 2 | ful fa
fs(x) |3 2 1] | f5|fs

T 1 2 3

(frof)@=F(A@) 1 LB




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23| |olfof1 fo f3 Ji[s
folw)[1 2 3] [ folfo fi fo f3 fa S5
file)|2 3 1] | fi] fi ?
folx) |3 1 2] | fal fo
f3(x)|2 1 3] | fzfs
folx) |13 2 | ful fa
fs(x) |3 2 1] | f5|fs

T 1 2 3

(frof)@=F(A@) 1 LB




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23| |olfof1 fo f3 Ji[s
folw)[1 2 3] [ folfo fi fo f3 fa S5
file)|2 3 1] | fi] fi ?
folx) |3 1 2] | fal fo
f3(x)|2 1 3] | fzfs
folx) |13 2 | ful fa
fs(x) |3 2 1] | f5|fs

T 1 2 3

(fio f2) (z) = f2 (fl(fl?)) 1 2




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23| |olfof1 fo f3 Ji[s
folw)[1 2 3] [ folfo fi fo f3 fa S5
file)|2 3 1] | fi] fi ?
fo(r) |3 1 2 ARE
f3(x)|2 1 3] | fzfs
folx) |13 2 | ful fa
fs(x) |3 2 1] | f5|fs
T 1 2 13 \
(frof) @) =f(Aw)] 1 > L(A0O)




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23| |olfof1 fo f3 Ji[s
folw)[1 2 3] [ folfo fi fo f3 fa S5
file)|2 3 1] | fi| fi ?
fo(r) |3 1 2 ARE
f3(x)|2 1 3] | fzfs
folx) |13 2 | ful fa
fs(x) |3 2 1] | f5|fs
T 1 2 13 \
(frof) @) =f(Aw)] 1 > L(A0)




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23| |olfof1 fo f3 Ji[s
folw)[1 2 3] [ folfo fi fo f3 fa S5
file)|2 3 1] | fi| fi ?
fo(r) |3 1 2 ARE
f3(x)|2 1 3] | fzfs
folx) |13 2 | ful fa
fs(x) |3 2 1] | f5|fs

T 1 2 3

(frof) @) =f(Aw)] 1 > L)




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23 |olfofi fo fs fafs
folx)|1 23 [folfo fi fo /3 fa [5
filz)|2 3 1) |filfi ?
fo(z)|3 1 2] | fol fo
f3(x)|2 1 3 |f3fs
fa@) |1 3 2] | falfa
fs(x)]3 2 1] | f5|fs

x 1 2 3
(frof) @) =f(Aw)] 1 > L)




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23 |olfofi fo fs fafs
folx)|1 23 [folfo fi fo /3 fa [5
filz)|2 3 1) |filfi ?
fo(z)|3 1 2] | fol fo
f3(x)|2 1 3 |f3fs
fa@) |1 3 2] | falfa
fs(x)]3 2 1] | f5|fs

x 1 2 3
(frof) @) =f(Aw)] 1 > L)




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

v |1 23 |olfofi fo fs fafs
folx)|1 23 [folfo fi fo /3 fa [5
filz)|2 3 1) |filfi ?
fo(z)|3 1 2] | fol fo
f3(x)|2 1 3 |f3fs
fa@) |1 3 2] | falfa
fs(x)]3 2 1] | f5|fs

x 1 2
(frof2) (@) = o (Al0) | 1 2 3




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

x |1 23] [olfofi fofs Ja[5
folx)| L 23] |folfo fi fo /s fa S5
filz)|2 3 1| |filh ?
fo(z)|3 1 2| | fa] fo
f3(x)|2 1 3| |f3)fs
fa(x) |1 3 20 | falfa
f5(x)|3 2 1| | f5|fs

T 1 9 3
(fiof) @) =2 (Al0) ]| 1 )

W




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

x |1 23] [olfofi fofs Ja[5
folx)| L 23] |folfo fi fo /s fa S5
fi(z)|2 31 Jilh Jo
fo(z)|3 1 2| | fa] fo
f3(x)|2 1 3| |f3)fs
fa(x) |1 3 20 | falfa
f5(x)|3 2 1| | f5|fs

T 1 9 3
(fiof) @) =2 (Al0) ]| 1 )

W




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

x |1 23] [olfofi fofs Ja[5
folx)| L 23] |folfo fi fo /s fa S5
fi(z)|2 31 Jilh Jo
fo(z)|3 1 2| | fa] fo
f3(x)|2 1 3| |f3)fs
fa(x) |1 3 20 | falfa
f5(x)|3 2 1| | f5|fs

[IponoJkast 3TOT npotiecce, noJaydyaem



[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

x |1 23] [olfofi fofs Ja[5
folx)| L 23] |folfo fi fo /s fa S5
fil)|2 3 1) | filfr fo fo fu fs S5
fo(z)|3 1 2| | fa] fo
f3(x)|2 1 3| |f3)fs
fa(x) |1 3 20 | falfa
f5(x)|3 2 1| | f5|fs

[IponoJkast 3TOT npotiecce, noJaydyaem



[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

x |1 23] [olfofi fofs Ja[5
folx)| L 23] |folfo fi fo /s fa S5
fil)|2 3 1) | filfr fo fo fu fs S5
)3 12 (folfe fo i f5 f3 fa
f3(x)|2 1 3| |f3)fs
fa(x) |13 20 | fal fa
f5(x)|3 2 1| | f5|fs

[IponoJkast 3TOT npotiecce, noJaydyaem



[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

x |1 23] [olfofi fofs Ja[5
folx)| L 23] |folfo fi fo /s fa S5
fil)|2 3 1) | filfr fo fo fu fs S5
)3 12 (folfe fo i f5 f3 fa
f3(x)|2 1 3] |falfs f5s fa fo fo Su
fa(x) |1 3 20 | falfa
f5(x)|3 2 1| | f5|fs

[IponoJkast 3TOT npotiecce, noJaydyaem



[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

x |1 23] [olfofi fofs Ja[5
folx)| L 23] |folfo fi fo /s fa S5
fil)|2 3 1) | filfr fo fo fu fs S5
)3 12 (folfe fo i f5 f3 fa
f3(x)|2 1 3] |falfs f5s fa fo fo Su
fal@) |1 320 | fulfa f5 /5 fr fo fo
f5(x)|3 2 1| | f5|fs

[IponoJkast 3TOT npotiecce, noJaydyaem



[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

x |1 23] [olfofi fofs Ja[5
folx) L 23] |folfo fi fo /s fa S5
fil)|2 3 1) | filfr fo fo fu fs S5
)3 12 (folfe fo i f5 f3 fa
f3(x)|2 1 3] |falfs f5s fa fo fo Su
fal@) |1 320 | fulfa f5 /5 fr fo fo
f5)|3 2 1) | fs|fs fu f3 fo i fo




[pumep 3. [Tocmpotime mabauuy Koau 0aa epynnel nepecmano-
BOK 3.

Pewenue. [Toctpoum tabuuiy Kaau ans ¥g:

CrHCOK 3/1EMEHTOB IPYTIIbI X3 Ta6auua Kaan (X3)
r 123 Jo 1 fo f3 Ji fs
fO (:L‘ ) 1 23 e/IMHULA TPYTIbI fO f() f1 f2 f3 f4 f5
f1 (aj) 2 31 nopsiaka 3, 31o ¢t fl fl f2 fO f4 f5 f3
fg(.ﬁlj') 31 2 nopsizka 3, 310 p~ ! f2 f2 fO fl f5 f3 f4
f3 (.CU) 213 MHBOJIIOLIMST f3 f3 f5 f4 fO f2 fl
f4(CIZ> 1 3 2 HHBOJIIOLLUS f4 f4 f3 f5 fl fO f2
f5 (33) 3 21 HHBOJIIOLHUS f5 f5 f4 f3 f2 fl fO

BepHyTbcs K onpeneseHUto rpyIibl UJIK pacCCMOTPETb UMKJAUYE-
CKYIO rpynny.



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewienue.



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",

mZOa — "% q" =



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",

n >0 ~ ~
m n

{m207 m n
= g *g =g*...kgxg*x.. . xg=



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",

>
{Zl;oo’ = gm*g”:g*.\.ﬁ.*gj*g*;*g:g*...*g:

m n m-+n




[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",

>
{Zl;oo’ = gm*g”:g*.\.ﬁ.*gj*g*;*g:g*...*g:g

m n m-+n

m-n




[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",

m>0,n>0= ¢g"*xg"=g""".

—n<m<0<n =



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",

m>0,n>0= ¢g"*xg"=g""".

—n<m<0<n = ¢g"xg" =



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",

m>0,n>0= ¢g"*xg"=g""".

—n<m<0<n = g"xg"=g'*.. . xgxgx.. . xg=
—m n




[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",

m>0,n>0= ¢g"*xg"=g""".

—n<m<0<n = g"xg"=g'*.. . xgxgx.. . xg=
n

9

=g k.. kg xgx.kgRgR. .. KG=

TV
—m —m n+m




[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",

m>0,n>0= ¢g"*xg"=g""".

—n<m<0<n = g"xg"=g'*.. . xgxgx.. . xg=

=g k. kg xgx . xgrgx.kg=gk... kg =
TV TV TV TV
—-m —m n—+m n+m

3




[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",

m>0,n>0= ¢g"*xg"=g""".

—n<m<0<n = g"xg"=g'*.. . xgxgx.. . xg=
—m n

=g *.. kg kg xgRgR. . xg=gx...xg=g
:;L :771 n:—rm n+m




[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",

m>0,n>0= ¢g"*xg"=g""".
—n<m<0<n = ¢"xg"=g""".

m<0<n<-—-m = ¢"xg" =



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",

m>0,n>0= ¢g"*xg"=g""".
—n<m<0<n = ¢"xg"=g""".

m<0<n<—m = g"xg"=gx... xgxgx.. . xg=
—m n




[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",

m>0,n>0= ¢g"*xg"=g""".
—n<m<0<n = ¢"xg"=g""".

m<0<n<—m = g"xg"=gx... xgxgx.. . xg=
—m n

Y / / / .
—g *...*gj*g *...*gj*g*...*gj—
VO VO NV
—m-—n n n+m




[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",

m>0,n>0= ¢g"*xg"=g""".
—n<m<0<n = ¢"xg"=g""".

m<0<n<—m = g"xg"=gx... xgxgx.. . xg=
—m n

/

! / / / _ I
—g *...*gj*g *---*9,*9*---*9,—9 >l<...>|<gj—
VO VO NV VO
—m-—n n n+m —m—n




[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",

m>0,n>0= ¢g"*xg"=g""".
—n<m<0<n = ¢"xg"=g""".

m<0<n<-m = gm*gn:gl*...*gjl*g*...*gjz

TV TV

—m n
= d x xq x g * x q % q % xqg=q % x q =
=g k... kg xg k... xgxgx.. xg=g*...xg =
WV WV WV VO
—m—n n n+m —m—n

= (¢")"" =



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",

m>0,n>0= ¢g"*xg"=g""".
—n<m<0<n = ¢"xg"=g""".

m<0<n<-m = gm*gn:gl*...*gjl*g*...*gjz

TV TV

—m n
= d x xq x g * x q % q % xqg=q % x q =
=g k... kg xg k... xgxgx.. xg=g*...xg =
WV WV WV VO
—m—n n n+m —m—n

_ (g/)m—m _ (g/)—(n+m) _



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Beenem o6osnauenusi: ¢ =g, (¢')" = g7 okaxewm,
4TO JJIs1 M, n € Z BhINOJHSETCS g™ % g™ = g™ ",

m>0,n>0= ¢g"*xg"=g""".
—n<m<0<n = ¢"xg"=g""".

m<0<n<—m = g"xg"=gx... xgxgx.. . xg=
—m n

=g x..oxgxg x. kg xgx.  xg=g ...

—m—n n n—+m —m—n

*
Q
I

= (g)"" = (g)" " = gm



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Hokaocume, umo mroxecmso H = {gk’, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenne. HMrak, mbl jokasanu, uto ecin ¢ = g1, (¢ )" =g7%, 10

VmeZ VneZ g"xg'=qg""".



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Jokaxcume, umo mroxecmso H = {gk‘, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

PeweHue. I[OKa)KeM ACCOUMATUBHOCTD YMHO2KEHHSA B I'PYIIIIE H:



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Jokaxcume, umo mroxecmso H = {gk‘, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

PeweHue. I[OKa)KeM ACCOUMATUBHOCTD YMHO2KEHHSA B I'PYIIIIE H:

VkeZ VYmeZ VneZ ¢ *(g"xg") =



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Jokaxcume, umo mroxecmso H = {gk‘, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

PeweHue. I[OKa)KeM ACCOUMATUBHOCTD YMHO2KEHHSA B I'PYIIIIE H:

VEE€Z YmeZ YneEZ g¢'*(g"*g")=g"*xg""" =



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Jokaxcume, umo mroxecmso H = {gk‘, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

PeweHue. I[OKa)KeM ACCOUMATUBHOCTD YMHO2KEHHSA B I'PYIIIIE H:

VEE€Z YmEZ YneZ ¢ x(g"xg") =g" gt =gttt =



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Jokaxcume, umo mroxecmso H = {gk‘, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

PeweHue. I[OKa)KeM ACCOUMATUBHOCTD YMHO2KEHHSA B I'PYIIIIE H:

VEE€Z YmEZ YneZ ¢ x(g"xg") =g" gt =gttt =

_ g(k+m)—|—n _



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Jokaxcume, umo mroxecmso H = {gk‘, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

PeweHue. I[OKa)KeM ACCOUMATUBHOCTD YMHO2KEHHSA B I'PYIIIIE H:

VEE€Z YmEZ YneZ ¢ x(g"xg") =g" gt =gttt =

_ g(k;—l—m)—i—n _ gk+m " gn _



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Jokaxcume, umo mroxecmso H = {gk‘, (¢)* ke NN {O}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

PeweHue. I[OKa)KeM ACCOUMATUBHOCTD YMHO2KEHHSA B I'PYIIIIE H:

VEE€Z YmEZ YneZ ¢ x(g"xg") =g" gt =gttt =

(k4+m)+n

—g :gk+m*gn:(gk*gm)*gn.



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Jokaxcume, umo mroxecmso H = {g’f, (¢)* ke NN {0}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenue. Helitpanbubiv asementom rpynnbl H sBjaseTcs Hel-
TpaJibHbIH 3j1eMenT e = ¢" rpynnbl G.



[Mpumep 4. [lycmo G — epynna c epynnosgou onepayueti x u g € G.
Jokaxcume, umo mroxecmso H = {gk‘, (¢)* ke NN {0}} 46451~
emcs epynnot. [pynna H nHa3bieaenica UMKJINYECKOM.

Pewenune. OGpathbiv K sjeMenTy ¢~ siBasiercs snement (g')F = g7+,
BepHyTbCsl K JIEKUMHM HJIH K BbIOOPY MEePCNEeKTUBHbIX HanpaBJe-

HUK uccaenoBaHusa romopgusmos? Mau paccmMoTpeTh npumep Ko-
HEYHOMN UMKJNUYECKOH rpynrbl?



[lpumep 5. [lycmo G — epynna u oaa g € G cyuwecmsyem Ha-
mypanpbroe 4ucio o makoe, umo g“ =e. [okamume, umo
H = {e, g, ..., go‘_l} asaaemces epynnot. Ima epynna Ha3vl8a-
emcs KOHe4HoU yuKauiecKkou cpynnou.

Peuwenue. DTOT npuMep MOXKHO paccMaTpuUBaTh KakK yTOUHEHHE pe-
3yJibTata npumepa 4.



[lpumep 5. [lycmo G — epynna u oaa g € G cyuwecmsyem Ha-
mypanpbroe 4ucio o makoe, umo g“ =e. [okamume, umo
H = {e, g, ..., gO‘_l} asaaemces epynnot. Ima epynna Ha3vl8a-
emcs KOHe4HoU yuKauiecKkou cpynnou.

Pewenue. byjnem cuutath, 4TO v MUHUMaJIbHOE HATypaJibHOE UHUCJIO
Takoe, uto g = e.



[lpumep 5. [lycmo G — epynna u oaa g € G cyuwecmsyem Ha-
mypaivroe uucao o makoe, 4mo ¢% =e. Jokascume, 4mo
H={e g, ..., ¢!} asgasemca epynnoii. 3ma epynna nasolsa-
emcs KoHednoll yukaudeckot epynnodl.

Pewenue. Bynem cunraThb, 4To o MHHMMAJIbHOE HATYPaJIbHOE YUC/IO0
Takoe, uTo ¢* = e. Kak mbl y2xe gokasanu, ecan ¢ = g1,
(V=g F 10 Vm€EZ VYn€Z  g"xg"=g"m.



[lpumep 5. [lycmo G — epynna u oaa g € G cyuwecmsyem Ha-
mypanpbroe 4ucio o makoe, umo g“ =e. [okamume, umo
H = {e, g, ..., go‘_l} asaaemces epynnot. Ima epynna Ha3vl8a-
emcs KOHe4HoU yuKauiecKkou cpynnou.

Pewenue. bynem cuntaTh, YTO v MMHUMaJIbHOE HATypaJbHOE UMCJIO
Takoe, uto g = e. Kak mbl yke gokasanu, ecin ¢ = gt
() =g7F 10 VmeZ Vn el g"x gt = gmt",

B paccmaTpuBaemom cayuae g% = g™ Torna M TOJLKO TOTJA, KOTa Cy-
LLIECTBYET TaKOoe 11eJI0e YHUCJIO (3, UTO



[lpumep 5. [lycmo G — epynna u oaa g € G cyuwecmsyem Ha-
mypanpbroe 4ucio o makoe, umo g“ =e. [okamume, umo
H = {e, g, ..., go‘_l} asaaemces epynnot. Ima epynna Ha3vl8a-
emcs KOHe4HoU yuKauiecKkou cpynnou.

Pewenue. bynem cuntaTh, YTO v MMHUMaJIbHOE HATypaJbHOE UMCJIO
Takoe, uto g = e. Kak mbl yke gokasanu, ecin ¢ = gt
() =g7F 10 VmeZ Vn el g"x gt = gmt",

B paccmaTpuBaemom cayuae g% = g™ Torna M TOJLKO TOTJA, KOTa Cy-
LLIECTBYET TaKoe L1eJ10e YUCJI0 (3, uTo k — m = «af3.



[lpumep 5. [lycmo G — epynna u oaa g € G cyuwecmsyem Ha-
mypanpbroe 4ucio o makoe, umo g“ =e. [okamume, umo
H = {e, g, ..., go‘_l} asaaemces epynnot. Ima epynna Ha3vl8a-
emcs KOHe4HoU yuKauiecKkou cpynnou.

Pewenue. Bynem cunraThb, 4To o MHHMMAJIbHOE HATYPaJIbHOE YUC/IO0
Takoe, uto ¢* = e. Kak mbl y2xe gokasanu, ecan ¢ = g1,
() =g7F 10 VmeZ Vn el g"x gt = gmt",

B paccmarpuaemMom cayuae g° = ¢g™ Torna v TosIbKO TOrJ1a, KOrjia cy-
LLEeCTBYET TAKOe LieJioe Uucdo 3, uto k — m = af3.

Kpome Toro, (¢%) = g% = g



[lpumep 5. [lycmo G — epynna u oaa g € G cyuwecmsyem Ha-
mypaavHoe 4ducro o makoe, umo g% =e. Jlokaxcume, umo
H={e g, ..., ¢!} asgasemca epynnoii. 3ma epynna nasolsa-
emcs KOHe4HoU yuKaudecKou epynnod.

Peuienue. bynem cuuraTh, UTo v MUHMMaJbHOE HATypaJbHOE YUCJIO
Takoe, uTo g% = e. Kak mbl yke gokasanu, ecin ¢ = gt
() =g7F 10 VmeZ Vn el g"x gt = gmt",

B paccmaTpuBaemom cayuae g% = g™ Torna M TOJLKO TOTJA, KOTa Cy-
ILIECTBYET TaKoe LieJioe uucsio 3, uto k — m = af.

Kpome Toro, (¢%) = g% = g

Ocraercst cocyiaTbes Ha npumep 4.

BepHyTbcsl K JJ€eKLMHU WM K BbIOOPY NMepCreKTUBHbIX HaNpaBJe-
HUM UccaeaoBaHus roMop(pu3MoB?



[lpumep 6. Haiinure Bce mnoarpynibl
rpynnbl Dg = {a, b, ¢, p,q, 7} cummert-
puii nueapa, pacCCMOTPEHHOH B pUMe -
pe 1, c rpynnoBo# onepauuen, 3aJlaHHOM
Tabauuen Kaau.

Pemenue.

x|la b cpqr
alla b ¢ pqgr
b|b caqr p
clcabrpayq
plp r qa cb
qglqg pr b a c
riir g pcbda




xla b cpqr
[lpumep 6. Hadinure Bce noarpynnel |alla b ¢ p g r
rpynnbl Dg = {a, b, ¢, p,q,7} cummer- |b|b ¢ a g T p
pu# 1uenpa, paCCMOTPEHHOHU B mpume- |cllc a b r p g
pe 1, c rpynmnoBo# onepaumen, 3alaiHol | pllp r q¢ a ¢ b
tabauuen Kaau. glg pr b a c

rir g pcba

Pewenue. ﬂCHO, 4yTO B 3TOH rpynre HefITpaJIbeIM IJIEMEHTOM ABJIA-
€TCA a.



xla b cpqr
[lpumep 6. Hadinure Bce noarpynnel |alla b ¢ p g r
rpynnbl Dg = {a, b, ¢, p,q,7} cummer- |b|b ¢ a g T p
pu# 1uenpa, paCCMOTPEHHOHU B mpume- |cllc a b r p g
pe 1, c rpynmnoBo# onepaumen, 3alaiHol | pllp r q¢ a ¢ b
tabauuen Kaau. glg prbac

rir g pcba

Pewenue. SicHo, yTo B 3TON rpynrne HEUTPaJIbHBIM 3JIEMEHTOM SIBJISI-

eTcH a.
3HAUUT, a SBJSIETCS 3JeMEHTOM JII0O0H MOArpynibl rpynmbl Dg.



xla b cpqr
[lpumep 6. Hadinure Bce noarpynnel |alla b ¢ p g r
rpynnbl Dg = {a, b, ¢, p,q,7} cummer- |b|b ¢ a g T p
pu# 1uenpa, paCCMOTPEHHOHU B mpume- |cllc a b r p g
pe 1, c rpynmnoBo# onepaumen, 3alaiHol | pllp r q¢ a ¢ b
tabauuen Kaau. glg pr b a c

rir g pcba

Pewenune. MunnmasbHoil noarpynno# seasietess Hy = {a}, a Makcu-
MaJIbHOH — noarpynmna D.



xla b cpqr
[lpumep 6. Hadinure Bce noarpynnel |alla b ¢ p g r
rpynnbl Dg = {a, b, ¢, p,q,7} cummer- |b|b ¢ a g T p
pu# 1uenpa, paCCMOTPEHHOHU B mpume- |cllc a b r p g
pe 1, c rpynmnoBo# onepaumen, 3alaiHol | pllp r q¢ a ¢ b
tabauuen Kaau. glg pr b a c

rir g pcba

Pewenune. MunnmasbHoil noarpynno# seasietess Hy = {a}, a Makcu-
MaJIbHOH — noarpynmna D.
[Tycte b € Hy. Torna b? € Hy, otkyna



xla b cpqr
[lpumep 6. Hadinure Bce noarpynnel |alla b ¢ p g r
rpynnbl Dg = {a, b, ¢, p,q,7} cummer- |b|b ¢ a g T p
pu# 1uenpa, paCCMOTPEHHOHU B mpume- |cllc a b r p g
pe 1, c rpynmnoBo# onepaumen, 3alaiHol | pllp r q¢ a ¢ b
tabauuen Kaau. glg pr b a c

rir g pcba

Pewenune. MunnmasbHoil noarpynno# seasietess Hy = {a}, a Makcu-
MaJIbHOH — noarpynmna D.
[Tycte b € Hy. Torna b? € Hy, otkyna ¢ € H;.



xla b cpqr
[lpumep 6. Hadinure Bce noarpynnel |alla b ¢ p g r
rpynnbl Dg = {a, b, ¢, p,q,7} cummer- |b|b ¢ a g T p
pu# 1uenpa, paCCMOTPEHHOHU B mpume- |cllc a b r p g
pe 1, c rpynmnoBo# onepaumen, 3alaiHol | pllp r q¢ a ¢ b
tabauuen Kaau. glg pr b a c

rir g pcba

Pewenune. MunnmasbHoil noarpynno# seasietess Hy = {a}, a Makcu-
MaJIbHOH — noarpynmna D.

[Tycte b € Hy. Torna b? € Hy, otkyna ¢ € H;.

[Tpustomc?=bec Hiuch=bc=ac H.



xla b cpqr
[lpumep 6. Hadinure Bce noarpynnel |alla b ¢ p g r
rpynnbl Dg = {a, b, ¢, p,q,7} cummer- |b|b ¢ a g T p
pu# 1uenpa, paCCMOTPEHHOHU B mpume- |cllc a b r p g
pe 1, c rpynmnoBo# onepaumen, 3alaiHol | pllp r q¢ a ¢ b
tabauuen Kaau. glg pr b a c

rir g pcba

Pewenune. MunnmasbHoil noarpynno# seasietess Hy = {a}, a Makcu-
MasibHOH — noarpynna Dg. [Tosyuwnu noarpynny Hy = {a, b, c}.



xla b cpqr
[lpumep 6. Hadinure Bce noarpynnel |alla b ¢ p g r
rpynnbl Dg = {a, b, ¢, p,q,7} cummer- |b|b ¢ a g T p
pu# 1uenpa, paCCMOTPEHHOHU B mpume- |cllc a b r p g
pe 1, c rpynmnoBo# onepaumen, 3alaiHol | pllp r q¢ a ¢ b
tabauuen Kaau. glg pr b a c

rir g pcba

Pewenune. MunnmasbHoil noarpynno# seasietess Hy = {a}, a Makcu-
MasibHOH — noarpynna Dg. [Tosyuwnu noarpynny Hy = {a, b, c}.

[lepebupasi saemeHThl, He Jexalye B Hi, moJiyuaem MOArpyI-
nol Hy = {a,p}, Hsz={a,q}, Hy={a,r}.



xla b cpqr
[lpumep 6. Hadinure Bce noarpynnel |alla b ¢ p g r
rpynnbl Dg = {a, b, ¢, p,q,7} cummer- |b|b ¢ a g T p
pu# 1uenpa, paCCMOTPEHHOHU B mpume- |cllc a b r p g
pe 1, c rpynmnoBo# onepaumen, 3alaiHol | pllp r q¢ a ¢ b
tabauuen Kaau. glg prbac
rir g pcba
Pewenue. MunumasnbHoil nojarpynmnoi sisasiercss Hy = {a}, a mak-
cumasbHor — mnoarpynna Dg. [Toayuwsmu noarpynnet Hy = {a, b, c},

Hy={a,p}, Hz={a,q}, Hi={a,r}.



xla b cpqr
[lpumep 6. Hadinure Bce noarpynnel |alla b ¢ p g r
rpynnbl Dg = {a, b, ¢, p,q,7} cummer- |b|b ¢ a g T p
pu# 1uenpa, paCCMOTPEHHOHU B mpume- |cllc a b r p g
pe 1, c rpynmnoBo# onepaumen, 3alaiHol | pllp r q¢ a ¢ b
tabauuen Kaau. glg prbac
rir g pcba
Pewenue. MunumasnbHoil nojarpynmnoi sisasiercss Hy = {a}, a mak-
cumasbHor — mnoarpynna Dg. [Toayuwsmu noarpynnet Hy = {a, b, c},

Hy ={a,p}, Hs3=1{a,q}, Hy=/{a,r}.
[To reopeme Jlarpanika nopsaoK NOArpPymIibl AEJUT HALEJO MTOPSIOK
TPYIIIIbL.



xla b cpqr
[lpumep 6. Hadinure Bce noarpynnel |alla b ¢ p g r
rpynnbl Dg = {a, b, ¢, p,q,7} cummer- |b|b ¢ a g T p
pu# 1uenpa, paCCMOTPEHHOHU B mpume- |cllc a b r p g
pe 1, c rpynmnoBo# onepaumen, 3alaiHol | pllp r q¢ a ¢ b
tabauuen Kaau. glg prbac
rir g pcba
Pewenue. MunumasnbHoil nojarpynmnoi sisasiercss Hy = {a}, a mak-
cumasbHor — mnoarpynna Dg. [Toayuwsmu noarpynnet Hy = {a, b, c},

H2 - {a,p}, H3 — {CL, Q}’ H4 - {CL,T}.

[To reopeme Jlarpanika nopsaoK NOArpPymIibl AEJUT HALEJO MTOPSIOK
TPYIIIIbL.

3HauuT, COOCTBEHHbIE MOArPYNIbI TPYMNIbl Dg UMEIOT NOPSJIOK 2 UJIH 3.



xla b cpqr
[lpumep 6. Hadinure Bce noarpynnel |alla b ¢ p g r
rpynnbl Dg = {a, b, ¢, p,q,7} cummer- |b|b ¢ a g T p
pu# 1uenpa, paCCMOTPEHHOHU B mpume- |cllc a b r p g
pe 1, c rpynmnoBo# onepaumen, 3alaiHol | pllp r q¢ a ¢ b
tabauuen Kaau. glg pr b a c

rir g pcba

Pewenue. MunumasnbHoil nojarpynmnoi sisasiercss Hy = {a}, a mak-
cumasbHor — mnoarpynna Dg. [Toayuwsmu noarpynnet Hy = {a, b, c},

Hy={a,p}, Hz={a,q}, Hi={a,r}.

[To reopeme Jlarpanika nopsaoK NOArpPymIibl AEJUT HALEJO MTOPSIOK

TPYIIIIbL.

3HauuT, COOCTBEHHbIE MOArPYNIbI TPYMNIbl Dg UMEIOT NOPSJIOK 2 UJIH 3.
CaenoBaTe/ibHO, IPYTUX MOArPYN B rpynie Dg HET.

BepHyTbcs K 1eKuuun?




[Mpumep 1. B rpymn-
ne Dg={a,b c,p,qr} cummerpui
aueapa, pacCMOTPEHHOH B npumepe 1,
C TpYNIOBOM oOlepauuen, 3alaHHOM
Tabauuend Kaau, HaiiTu npousBeneHue
noarpynn A = {a,b,c} u B ={a,p}, a
takxke noarpynn B u C' = {a, ¢}.
Peuwenue.
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[lpumep 7. B rpyr-
ne Dg={a,b,c,p,qr} cummerpuii
avenpa, pacCMOTpPeHHOH B mpumepe 1,
C TpYyNIoOBOM olepauuen, 3alaHHOU
tabauued Kaau, Halitu npousseneHue
noarpynn A = {a,b,c} u B = {a,p}, a
Takxke noarpynn B u C' = {a, q}.

xla b cpqr
alla b ¢ pqgr
blb ca qr p
clcabrpayq
plp r qa cb
qglg pr b a c
rir g pcba

Pewenue. liveem A x B = {a, b, c} x {a,p} =




[lpumep 7. B rpyr-
ne Dg={a,b,c,p,qr} cummerpuii
avenpa, pacCMOTpPeHHOH B mpumepe 1,
C TpYyNIoOBOM olepauuen, 3alaHHOU
tabauued Kaau, Halitu npousseneHue
noarpynn A = {a,b,c} u B = {a,p}, a
Takxke noarpynn B u C' = {a, q}.

xla b cpqr
alla b ¢ pqgr
blb ca qr p
clcabrpayq
plp r qa cb
qglg pr b a c
rir g pcba

Pewenue. liveem A x B = {a, b, c} x {a,p} =

={axa,axp,bxa,bxp,cxa,cxpt.
p p




[lpumep 7. B rpyr-
ne Dg={a,b,c,p,qr} cummerpuii
avenpa, pacCMOTpPeHHOH B mpumepe 1,
C TpYyNIoOBOM olepauuen, 3alaHHOU
tabauued Kaau, Halitu npousseneHue
noarpynn A = {a,b,c} u B = {a,p}, a
Takxke noarpynn B u C' = {a, q}.

xla b cpqr
alla b ¢ pqgr
blb ca qr p
clcabrpayq
plp r qa cb
qglg pr b a c
rir g pcba

Pewenue. liveem A x B = {a, b, c} x {a,p} =

= {a,p,b,b*xp,c,cxp}.




[lpumep 7. B rpyr-
ne Dg={a,b,c,p,qr} cummerpuii
avenpa, pacCMOTpPeHHOH B mpumepe 1,
C TpYyNIoOBOM olepauuen, 3alaHHOU
tabauued Kaau, Halitu npousseneHue
noarpynn A = {a,b,c} u B = {a,p}, a
Takxke noarpynn B u C' = {a, q}.

xla b cpqr
alla b ¢ pqgr
blb ca qr p
clcabrpayq
plp r qa cb
qglg pr b a c
rir g pcba

Pewenue. liveem A x B = {a, b, c} x {a,p} =

={a,p,b,q,c,cx*p}.




[lpumep 7. B rpyr-
ne Dg={a,b,c,p,qr} cummerpuii
avenpa, pacCMOTpPeHHOH B mpumepe 1,
C TpYyNIoOBOM olepauuen, 3alaHHOU
tabauued Kaau, Halitu npousseneHue
noarpynn A = {a,b,c} u B = {a,p}, a
Takxke noarpynn B u C' = {a, q}.

xla b cpqr
alla b ¢ pqgr
blb ca qr p
clcabrpayq
plp r qa cb
qglg pr b a c
rir g pcba

Pewenue. liveem A x B = {a, b, c} x {a,p} =

— CL????C?T‘
{a,p,b,q,c,r}




[lpumep 7. B rpyr-
ne Dg={a,b,c,p,qr} cummerpuii
avenpa, pacCMOTpPeHHOH B mpumepe 1,
C TpYyNIoOBOM olepauuen, 3alaHHOU
tabauued Kaau, Halitu npousseneHue
noarpynn A = {a,b,c} u B = {a,p}, a
Takxke noarpynn B u C' = {a, q}.

xla b cpqr
alla b ¢ pqgr
blb ca qr p
clcabrpayq
plp r qa cb
qglg pr b a c
rir g pcba

Pewenue. liveem A x B = {a, b, c} x {a,p} =

- {a’7p7 b7Q7C7T}'
BxC ={a,p} x{a,q} =




[lpumep 7. B rpyr-
ne Dg={a,b,c,p,qr} cummerpuii
avenpa, pacCMOTpPeHHOH B mpumepe 1,
C TpYyNIoOBOM olepauuen, 3alaHHOU
tabauued Kaau, Halitu npousseneHue
noarpynn A = {a,b,c} u B = {a,p}, a
Takxke noarpynn B u C' = {a, q}.

xla b cpqr
alla b ¢ pqgr
blb ca qr p
clcabrpayq
pllp r qachbd
qgllg p rbac
rir g pcba

Pewenue. liveem A x B = {a, b, c} x {a,p} =

— CL????C?T'
{a,p,b,q,c,r}

BxC={a,p}*{a,q} ={a*xa,axq,p*xa,p*q}




[lpumep 7. B rpyr-
ne Dg={a,b,c,p,qr} cummerpuii
avenpa, pacCMOTpPeHHOH B mpumepe 1,
C TpYyNIoOBOM olepauuen, 3alaHHOU
tabauued Kaau, Halitu npousseneHue
noarpynn A = {a,b,c} u B = {a,p}, a
Takxke noarpynn B u C' = {a, q}.

xla b cpqr
alla b ¢ pqgr
blb ca qr p
clcabrpayq
pllp r qachbd
qgllg p rbac
rir g pcba

Pewenue. liveem A x B = {a, b, c} x {a,p} =

— CL????C?T'
{a,p,b,q,c,r}

B« C ={a,p} *{a,q} ={a,q,p,p * q}




[lpumep 7. B rpyr-
ne Dg={a,b,c,p,qr} cummerpuii
avenpa, pacCMOTpPeHHOH B mpumepe 1,
C TpYyNIoOBOM olepauuen, 3alaHHOU
tabauued Kaau, Halitu npousseneHue
noarpynn A = {a,b,c} u B = {a,p}, a
Takxke noarpynn B u C' = {a, q}.

xla b cpqr
alla b ¢ pqgr
blb ca qr p
clcabrpayq
pllp r qachbd
qllg pr bac
rir g pcba

Pewenue. liveem A x B = {a, b, c} x {a,p} =

= {a,p,b,q,c,7}.
B C ={a,p} *x{a,q} ={a,q,p,c}




[lpumep 7. B rpyr-
ne Dg={a,b,c,p,qr} cummerpuii
avenpa, pacCMOTpPeHHOH B mpumepe 1,
C TpYyNIoOBOM olepauuen, 3alaHHOU
tabauued Kaau, Halitu npousseneHue
noarpynn A = {a,b,c} u B = {a,p}, a
Takxke noarpynn B u C' = {a, q}.

Pewenue. liveem A x B = {a, b, c} x {a,p} =

— a7777c7,r‘
{a,p,b,q,c,r}

x|la b ¢cpqr
alla b ¢ pqgr
blb ca qr p
clcabrpayq
plp r qa cb
qglg pr b a c
rir g pcba
MOArPYINIoH

BxC ={a,p} x{a,q} ={a,q,p,c} — He saBasercs

rpynbl Dg.
BepHyTbcs K 1eKuuun?



3anaHus
IJ51 CAaMOCTOSITEJbHOTO
BbINNOJHEHUS



3anauva ll.1. (Omser npusencn wa crp.162.)  Haiinute Bce rpynmsl nopsiaka 4.



3anauva I1.2. (Orser npusenen wa crp.181)  Halaure MyJIbTUIJIMKATUBHYIO
rpynny (Js eIMHUUHbIX KBaTepHuoHos {£1, +i, +j, +k}.



3anaua ll1.3. (Orser npusenen na erp.184.)  Hatbinute Bce moarpynbl LUK-
JIMUECKOU TpyINIbl nopsijaka 4, T.e. rpyninbl ¢ Tabauuei Kasau 1.



3a)1aqa 111.4. (OtBet npuBenen Ha ctp.200.) HaﬁﬂHTe BCE MMOAIPVYIIIbI 3JI€-
MQHTapHOﬁ abesieBON [PYHIIbI TOPpAAKA 4, T.€. 'PYHIIbI C tabauuen Kaau 2.



Sapaua I11.5. (OtBer

x |1 —1 &+ —i -7 k —k
11 -1 & —i — k —k
=1 1 —i i —j j —k k
i i o—i =1 1 —k —j
—il—i i 1 =1 —k k j —j
il =i —k k 1 i —i
—il—i ik —k 1 —1 —i i
k| k —k j —j i —1 1
—k|l—-k k —j5 —7 1 -1

[IpUBEICH

Ha

cTp.208.)

Haipure BCce moarpyr-

[1bI

TPYIIIbI

Qs

KBd-

TEPHUOHOB, C TPYIIO-
BOW olepauuen, 3aj1aH-
HOW JaHHOHW TaOJuLEeN
Kaau.



3a11aqa I11.6. (OtBet npuBeneH Ha cTp.220.) HYCTb G — rpyiia, A < G,
B < . lokaxure,uto A C A * B.



3a)1aqa I1.7. (OtBet npuBeeH Ha cTp.225.) IIOKa)KHTe, yTo ecJiu G — I'PYIIIIa
MP< Q<G Tm0PxQ=AQ.



3a)1aqa I11.8. (OTBer npuBeeH Ha cTp.242.) HOKa)KI/ITe, yTo ecygu P u Q —
[NOArPYHIIbI TPYIIIIbI G, TO IJIs1 BBITIOJIHEHHUST paBEHCTBA P x Q = Q HeoO-
XOJUMO H NOCTATOYHO, yToObI P < Q



3anaua IV.9. (Orser npuseren na crp.252.)  HalTn pakTop-rpynbl inkiamn-
YeCKOW rpynnbl Z ¢ onepauren €CJ0KEHUe».



3a11aqa V.10. (OTBeT npuBeseH Ha cTp.261.) Hafmme TaﬁJ]l/lLly Kaau rpyim-
MOBOK ONepalyy rpynnbl NepecTaHoBoK Y. HanauTe ee noarpynimel u
dakTop-rpynibl, Heu3oMopdHble €IMHUUHON TPyIIe U CAMOU rpyrrne Yy,



[Mpumep 8.



3a11aqa VI.11. (OtBet npuBesneH Ha cTp.268.) Haiitu peryJspHbi€ npea-
CTaBJeHUs ¢ U Y rpynnbl Dg 1o noarpynne {a, p} U, COOTBETCTBEHHO,
no noarpynne {a, b, c}. Haiitu sppa romomopduszmos o u .



3anaqa VI.12. (OTBet npuBesneH Ha c1p.296.) Hafmme MaTpHUYHOE€ Nnpea-
CTAaBJCHHUE LKTPYIIIbI KBATEPHUOHOB>» Qg.



3anaua VI.13. (Omsernpusenennacrp.299.) HalTh npencTaBJ/ieHre rpynnbi
amenpa Dg.



OTtBeTbl M pelleHUs



Pewmenue 3anaum 1.

3apnaua 1. Hafiaure Bce rpynnsl nopsijika 4.



3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.
OtBer. Ymo nado naimu?



3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.
OtBet. Ymo nado natmu? Tpynny.



3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.
OtBet. Ymo nado natmu? Tpynny.
B kakom sude npedcmasum omsem?



3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.
OtBet. Ymo nado natmu? Tpynny.
B kakom sude npedcmasum omeem? OnuilieM HOCUTENb IPYNIbl U OTNepPaLHIo.



3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.

OtBet. Ymo nado natmu? Tpynny.
B kakom sude npedcmasum omsem? OnuileM HOCUTe/b TPyNMbl U onepauuto. Ham Hano onucatb
rpymnmy ¢ TOUHOCTbIO 10 u3omopuama. [TosTomy o603HaUMM 3J€MEHTbI TpyMibl OyKBaMH, Hanpumep,
a,b,c,d, tine a — eTMHUUHbBIH (HEHTPAJbHBIN ) JIEMEHT HCKOMOH IPYTITIbI.



3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.

OtBet. Ymo nado natmu? Tpynny.
B kakom sude npedcmasum omsem? OnuileM HOCUTe/b TPyNMbl U onepauuto. Ham Hano onucatb
rpymnmy ¢ TOUHOCTbIO 10 u3omopuama. [TosTomy o603HaUMM 3J€MEHTbI TpyMibl OyKBaMH, Hanpumep,
a,b,c,d, tine a — eTMHUUHbBIH (HEHTPAJbHBIN ) JIEMEHT HCKOMOH IPYTITIbI.
B cuny reopemsl Jlarpanika nopsiaku 37eMeHToB rpymnbl G 10/KHBI ObITh I€JMUTESIMU Ynca 4.



3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.

OtBet. Ymo nado natmu? Tpynny.
B kakom sude npedcmasum omsem? OnuileM HOCUTe/b TPyNMbl U onepauuto. Ham Hano onucatb
rpymnmy ¢ TOUHOCTbIO 10 u3omopuama. [TosTomy o603HaUMM 3J€MEHTbI TpyMibl OyKBaMH, Hanpumep,
a,b,c,d, tine a — eTMHUUHbBIH (HEHTPAJbHBIN ) JIEMEHT HCKOMOH IPYTITIbI.
B cuny reopemsl Jlarpanika nopsiaku 37eMeHToB rpymnbl G 10/KHBI ObITh I€JMUTESIMU Ynca 4.
PaccmoTpum «skeTpemadsibHblid» caydai. Hanpumep, 1onyctum, 4yto nmeercs sjaeMeHT nopsijika 4. bes
OrpaHUyeHHst OOLIHOCTH MOXKHO CUHTATh, 4To 3T0 b, nuto b* = ¢, b® = d.



3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.
OTser.



3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.

OtBet. Ymo nado natmu? Tpynny.
B kakom sude npedcmasum omsem? OnuileM HOCUTe/b TPyNMbl U onepauuto. Ham Hano onucatb
rpymnmy ¢ TOUHOCTbIO 10 u3omopuama. [TosTomy o603HaUMM 3J€MEHTbI TpyMibl OyKBaMH, Hanpumep,
a,b,c,d, tine a — eTMHUUHbBIH (HEHTPAJbHBIN ) JIEMEHT HCKOMOH IPYTITIbI.
B cuny reopemsl Jlarpanika nopsiaku 37eMeHToB rpymnbl G 10/KHBI ObITh I€JMUTESIMU Ynca 4.
PaccmoTpum «skeTpemadsibHblid» caydai. Hanpumep, 1onyctum, 4yto nmeercs sjaeMeHT nopsijika 4. bes
OrpaHUyeHHst OOLIHOCTH MOXKHO CUHTATh, 4To 3T0 b, nuto b* = ¢, b® = d.
Tabmuua Kauu B ciyuae cyliecTBOBaHUS s/1eMeHTa NOPsiKa 4 UMeeT BUJL

Tabsuua |

a b ¢ d
ala b c
blb ¢ d a
cle d a b
dld a b c




3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.

OtBet. Ymo nado natmu? Tpynny.
B kakom sude npedcmasum omsem? OnuileM HOCUTe/b TPyNMbl U onepauuto. Ham Hano onucatb
rpymnmy ¢ TOUHOCTbIO 10 u3omopuama. [TosTomy o603HaUMM 3J€MEHTbI TpyMibl OyKBaMH, Hanpumep,
a,b,c,d, tine a — eTMHUUHbBIH (HEHTPAJbHBIN ) JIEMEHT HCKOMOH IPYTITIbI.
B cuny reopemsl Jlarpanika nopsiaku 37eMeHToB rpymnbl G 10/KHBI ObITh I€JMUTESIMU Ynca 4.

Ocrasioch paccMOTPETh CUTYaLMIO, KOTJIA 3JIeMeHTa Mnopsijika 4 He uMeeTcs. TaK TOJIbKO 3/J1eMEHT a UMeeT
nopsizioK 1, To Bce ocTa/ibHbIE 3JIeMEHThbl — TMopsijika 2.



3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.

OtBet. Ymo nado natmu? Tpynny.
B kakom sude npedcmasum omsem? OnuileM HOCUTe/b TPyNMbl U onepauuto. Ham Hano onucatb
rpymnmy ¢ TOUHOCTbIO 10 u3omopuama. [TosTomy o603HaUMM 3J€MEHTbI TpyMibl OyKBaMH, Hanpumep,
a,b,c,d, tine a — eTMHUUHbBIH (HEHTPAJbHBIN ) JIEMEHT HCKOMOH IPYTITIbI.
B cuny reopemsl Jlarpanika nopsiaku 37eMeHToB rpymnbl G 10/KHBI ObITh I€JMUTESIMU Ynca 4.
Ocranoch paccMOTpeTb CUTYALMIO, KOTJ1a J1eMeHTa Mopsiika 4 He uMeeTcsl. Tak TOJIbKO 3J1eMEeHT a UMeeT
nopsiiok 1, To Bce ocTajibHble 3JeMEHThl — TMOPsiIKa 2.
Ta6anua Kanu B ciyuae, Korjia sjnemMeHTa rnopsiika 4 He CylleCcTByeT, MMeeT BU]L

Tabmnuna 2
a b ¢ d
ala b ¢ d
b|b a
clc a
dld a




3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.

OtBet. Ymo nado natmu? Tpynny.
B kakom sude npedcmasum omsem? OnuileM HOCUTe/b TPyNMbl U onepauuto. Ham Hano onucatb
rpymnmy ¢ TOUHOCTbIO 10 u3omopuama. [TosTomy o603HaUMM 3J€MEHTbI TpyMibl OyKBaMH, Hanpumep,
a,b,c,d, tine a — eTMHUUHbBIH (HEHTPAJbHBIN ) JIEMEHT HCKOMOH IPYTITIbI.
B cuny reopemsl Jlarpanika nopsiaku 37eMeHToB rpymnbl G 10/KHBI ObITh I€JMUTESIMU Ynca 4.
Ocranoch paccMOTpeTb CUTYALMIO, KOTJ1a J1eMeHTa Mopsiika 4 He uMeeTcsl. Tak TOJIbKO 3J1eMEeHT a UMeeT
nopsiiok 1, To Bce ocTajibHble 3JeMEHThl — TMOPsiIKa 2.
Ta6anua Kanu B ciyuae, Korjia sjnemMeHTa rnopsiika 4 He CylleCcTByeT, MMeeT BU]L

Tabauua 2
a b ¢ d
afa b c d Ecau 6b1 be = b, TO
blb a
cle a
d|d a




3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.

OtBet. Ymo nado natmu? Tpynny.
B kakom sude npedcmasum omsem? OnuileM HOCUTe/b TPyNMbl U onepauuto. Ham Hano onucatb
rpymnmy ¢ TOUHOCTbIO 10 u3omopuama. [TosTomy o603HaUMM 3J€MEHTbI TpyMibl OyKBaMH, Hanpumep,
a,b,c,d, tine a — eTMHUUHbBIH (HEHTPAJbHBIN ) JIEMEHT HCKOMOH IPYTITIbI.
B cuny reopemsl Jlarpanika nopsiaku 37eMeHToB rpymnbl G 10/KHBI ObITh I€JMUTESIMU Ynca 4.
Ocranoch paccMOTpeTb CUTYALMIO, KOTJ1a J1eMeHTa Mopsiika 4 He uMeeTcsl. Tak TOJIbKO 3J1eMEeHT a UMeeT
nopsiiok 1, To Bce ocTajibHble 3JeMEHThl — TMOPsiIKa 2.
Ta6anua Kanu B ciyuae, Korjia sjnemMeHTa rnopsiika 4 He CylleCcTByeT, MMeeT BU]L

Tabsuua 2
a b c d
ala b ¢ d
bl b a Ecau 661 be = b, TO ¢ = a, npoTUBOpeUHe.
clc a
d|d a




3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.

OtBet. Ymo nado natmu? Tpynny.
B kakom sude npedcmasum omsem? OnuileM HOCUTe/b TPyNMbl U onepauuto. Ham Hano onucatb
rpymnmy ¢ TOUHOCTbIO 10 u3omopuama. [TosTomy o603HaUMM 3J€MEHTbI TpyMibl OyKBaMH, Hanpumep,
a,b,c,d, tine a — eTMHUUHbBIH (HEHTPAJbHBIN ) JIEMEHT HCKOMOH IPYTITIbI.
B cuny reopemsl Jlarpanika nopsiaku 37eMeHToB rpymnbl G 10/KHBI ObITh I€JMUTESIMU Ynca 4.
Ocranoch paccMOTpeTb CUTYALMIO, KOTJ1a J1eMeHTa Mopsiika 4 He uMeeTcsl. Tak TOJIbKO 3J1eMEeHT a UMeeT
nopsiiok 1, To Bce ocTajibHble 3JeMEHThl — TMOPsiIKa 2.
Ta6anua Kanu B ciyuae, Korjia sjnemMeHTa rnopsiika 4 He CylleCcTByeT, MMeeT BU]L

Tabmnuna 2

a b ¢ d
ala b ¢ d
b|b a d
cle d a
dld a




3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.

OtBet. Ymo nado natmu? Tpynny.
B kakom sude npedcmasum omsem? OnuileM HOCUTe/b TPyNMbl U onepauuto. Ham Hano onucatb
rpymnmy ¢ TOUHOCTbIO 10 u3omopuama. [TosTomy o603HaUMM 3J€MEHTbI TpyMibl OyKBaMH, Hanpumep,
a,b,c,d, tine a — eTMHUUHbBIH (HEHTPAJbHBIN ) JIEMEHT HCKOMOH IPYTITIbI.
B cuny reopemsl Jlarpanika nopsiaku 37eMeHToB rpymnbl G 10/KHBI ObITh I€JMUTESIMU Ynca 4.
Ocranoch paccMOTpeTb CUTYALMIO, KOTJ1a J1eMeHTa Mopsiika 4 He uMeeTcsl. Tak TOJIbKO 3J1eMEeHT a UMeeT
nopsiiok 1, To Bce ocTajibHble 3JeMEHThl — TMOPsiIKa 2.
Ta6anua Kanu B ciyuae, Korjia sjnemMeHTa rnopsiika 4 He CylleCcTByeT, MMeeT BU]L

Tabmnuna 2

a b ¢ d
ala b ¢ d
blb a d c
cle d a
dld ¢ a




3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.

OtBet. Ymo nado natmu? Tpynny.
B kakom sude npedcmasum omsem? OnuileM HOCUTe/b TPyNMbl U onepauuto. Ham Hano onucatb
rpymnmy ¢ TOUHOCTbIO 10 u3omopuama. [TosTomy o603HaUMM 3J€MEHTbI TpyMibl OyKBaMH, Hanpumep,
a,b,c,d, tine a — eTMHUUHbBIH (HEHTPAJbHBIN ) JIEMEHT HCKOMOH IPYTITIbI.
B cuny reopemsl Jlarpanika nopsiaku 37eMeHToB rpymnbl G 10/KHBI ObITh I€JMUTESIMU Ynca 4.
Ocranoch paccMoTpeTh CUTYalIMIO, KOTJIa 3JeMeHTa nopsiaka 4 He umeercs. Tak TOJIbKO 3/71€MEHT @ UMeeT
nopsiiok 1, To Bce ocTajibHble 3JeMEHThl — TMOPsiIKa 2.
Ta6smua Kasm B caiyuae, koria s/jieMeHTa nopsiika 4 He CyllleCTBY€ET, UMEET BH/L

Ta6muua VIO

a b ¢ d
ala b d
blb a d c
cle d a b
dld ¢ b a




3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.

Tabnuua | Tabnuia 2

ala b ¢ d ala b ¢ d

Orger.| & @ b ¢ d ala b ¢ d
bbb ¢ d a blb a d c

cle d a b cle d a b

dld a b c did ¢ b a




3anaua 1. Hatiqure Bce rpynnsl nopsijika 4.

Tabnuua | Tabnuia 2
ala b ¢ d ala b ¢ d
ala b ¢ d ala b ¢ d
blb ¢ d a blb a d c
Otper cle d a b cle d a b
ldi{d a b c did ¢ b a
[{ukauueckas DJieMeHTapHast
rpymnmna abeJieBa
nopsiaika 4 rpynna

nopsiaka 4



Pewmenue 3anaum 2.

3anava 2. Haiiqute  MyJbTUIUIMKATHBHYIO — rpynny  (Js  €IMHHUHBIX ~ KBATEPHUOHOB
{£1, +i, 4, +k}.



3anaua 2. Haiiure My IbTUIIIMKATHBHYIO TPpyNy (s €IMHAUHBIX KBaTepHuoHos {1, +i, +j, +k}.

OtBer. 3agagum Qg Tadbanien Kaan.



3anaua 2. Haiiure My IbTUIIIMKATHBHYIO TPpyNy (s €IMHAUHBIX KBaTepHuoHos {1, +i, +j, +k}.
OtBert. 3anamum Qg trabanuen Kaan.

* [ 1 -1 ¢+« — 45 -5 k =k

11 -1 & —i j —-j k —k
“1|-1 1 —i i —j j —k k
il i o—i -1 1 k —k —j j
—il—i i 1 -1 -k k § —j
il =i =k k -1 1 i —i
—il=i 5 ok -k 1 =1 —i i
k| k -k § —j —i i -1

—k|-k k —j § i —i 1 -1




Pewmienue 3anaum 3.

3anaua 3. Haiinute Bce noarpynmbl LMKJAXUECKOH MPYMbl Mopsiika 4, T.e. rpynibl ¢ Tabauiel K-
Jau 1.



3anaua 3. Hailnute Bce moarpynmnsl LMK/IMUECKOH rpynmnbl nopsiaka 4, .e. rpynnsl ¢ Tabauuedt Ko 1.

OTtser.



3anaua 3. Hailnute Bce moarpynmnsl LMK/IMUECKOH rpynmnbl nopsiaka 4, .e. rpynnsl ¢ Tabauuedt Ko 1.
Otser.

Ta6smua |
a b ¢ d
ala b ¢ d
blb ¢ d a
cle d a b
dld a b c




3anaua 3. Hailnute Bce moarpynmnsl LMK/IMUECKOH rpynmnbl nopsiaka 4, .e. rpynnsl ¢ Tabauuedt Ko 1.
Otser.

Tabanua | [Tycts H — wckomasi noarpynna. [To onpemejeHuio moarpymnibl
a b c d ac H.

ala b c d

bib ¢ d a

cle d a b

did a b c




3anaua 3. Hailnute Bce moarpynmnsl LMK/IMUECKOH rpynmnbl nopsiaka 4, .e. rpynnsl ¢ Tabauuedt Ko 1.
Otser.

Tabanua | [Tycts H — wckomasi noarpynna. [To onpemejeHuio moarpymnibl
a b c d ac H.

ala b c d [Tosyuunsiu ojiHy U3 «3KcTpeMaJibHbIx» cutyauuil — H = {a}.

bib ¢ d a

cle d a b

did a b c




3anaua 3. Hailnute Bce moarpynmnsl LMK/IMUECKOH rpynmnbl nopsiaka 4, .e. rpynnsl ¢ Tabauuedt Ko 1.
Otser.

Tabanua | [Tycts H — wckomasi noarpynna. [To onpemejeHuio moarpymnibl
a b c d ac H.

ala b c d Ecmub € H, To

bib ¢ d a

cle d a b

did a b c




3anaua 3. Hailnute Bce moarpynmnsl LMK/IMUECKOH rpynmnbl nopsiaka 4, .e. rpynnsl ¢ Tabauuedt Ko 1.

OTtBer.
Tabauua 1

[Iyetb H — wuckomasi noarpynna. [lo onpenesneHuto nmoAarpymnrbl
a b ¢ d ac H.
ala b c d Ecombe H,rob* € Hyte.ce H, de H.
blb ¢ d a
cle d a b
dld a b c




3anaua 3. Hailnute Bce moarpynmnsl LMK/IMUECKOH rpynmnbl nopsiaka 4, .e. rpynnsl ¢ Tabauuedt Ko 1.

OTtBer.
Tabauua 1

[Iyetb H — wuckomasi noarpynna. [lo onpenesneHuto nmoAarpymnrbl
a b ¢ d ac H.
ala b c d Ecombe H,rob* € Hyte.ce H, de H.
b|lb ¢ d a Torna H = G.
cle d a b
dld a b c




3anaua 3. Hailnute Bce moarpynmnsl LMK/IMUECKOH rpynmnbl nopsiaka 4, .e. rpynnsl ¢ Tabauuedt Ko 1.

OTtBer.
Tabauua 1

[Iyetb H — wuckomasi noarpynna. [lo onpenesneHuto nmoAarpymnrbl
a b ¢ d ac H.
ala b ¢ d 1 bd H
yCTb Ternepb )
blb ¢ d a ¢
cle d a b
dld a b c




3anaua 3. Hailnute Bce moarpynmnsl LMK/IMUECKOH rpynmnbl nopsiaka 4, .e. rpynnsl ¢ Tabauuedt Ko 1.

OTtBer.
Tabauua 1

[lycts H — uckomasi noarpynna. [lTo onpenesnenuio moarpymnmbl
a b c d a€ H.
aja b c d [TycTb Tenepn b ¢ H.
blb ¢ d a Eciu € H, o 6o H = {a, ¢}, mubod € H.
cle d a b
did a b c




3anaua 3. Hailnute Bce moarpynmnsl LMK/IMUECKOH rpynmnbl nopsiaka 4, .e. rpynnsl ¢ Tabauuedt Ko 1.

OTtBer.
Tabauua 1

[Iyetb H — wuckomasi noarpynna. [lo onpenesneHuto nmoAarpymnrbl
a b c d a€ H.
aja b c d [TycTb Tenepn b ¢ H.
blb ¢ d a Eciu € H, o 6o H = {a, ¢}, mubod € H.
cle d a b Ho B nocaeanem cayuae d® = d*> xd € H
did a b c




3anaua 3. Hailnute Bce moarpynmnsl LMK/IMUECKOH rpynmnbl nopsiaka 4, .e. rpynnsl ¢ Tabauuedt Ko 1.

OTtBer.
Tabauua 1

[Iyetb H — wuckomasi noarpynna. [lo onpenesneHuto nmoAarpymnrbl
a b c d a€ H.
aja b c d [TycTb Tenepn b ¢ H.
blb ¢ d a Eciu € H, o 6o H = {a, ¢}, mubod € H.
cle d a b Ho B nocneanem cayvae d® = d*> xd = cxd € H
did a b c




3anaua 3. Hailnute Bce moarpynmnsl LMK/IMUECKOH rpynmnbl nopsiaka 4, .e. rpynnsl ¢ Tabauuedt Ko 1.

OTtBer.
Tabauua 1

[Iyete H — uckomasi noarpynna. [To onpenesnennto noarpymnmbl
a b c d ac H.
aja b c d [TycTb Tenepn b ¢ H.
blb ¢ d a Eciu € H, o 6o H = {a, ¢}, mubod € H.
cle d a b Ho B nocneanem cayuae d®> =d*>+d=c*d=0b¢€ H, Bonpeku
did a b c NPEJI0J0KEHHIO.




3anaua 3. Hailnute Bce moarpynmnsl LMK/IMUECKOH rpynmnbl nopsiaka 4, .e. rpynnsl ¢ Tabauuedt Ko 1.
Otser.

Ta6smua | [Iyetb H — wuckomasi noarpynna. [lo onpenesneHuto nmoAarpymnrbl
a b ¢ d a€ H.

ala b ¢ d Urak, 6o H = G,

blb ¢ d a

cle d a b

dld a b c




3anaua 3. Hailnute Bce moarpynmnsl LMK/IMUECKOH rpynmnbl nopsiaka 4, .e. rpynnsl ¢ Tabauuedt Ko 1.
Otser.

Ta6anua [Tycts H — wckomasi noarpynna. [To onpemejeHuio moarpymnibl

a b c a€ H.

QO @‘Q

1
d
d Urak, mi6o H = G, 6o H = {a},
a
b
c

QU O o
ISEESURSIES
SR Q0




3anaua 3. Hailnute Bce moarpynmnsl LMK/IMUECKOH rpynmnbl nopsiaka 4, .e. rpynnsl ¢ Tabauuedt Ko 1.
Otser.

Tabmua | Tlyer, H — uckomas noarpynna. 1o onpeiesienuio moarpymnbl
a b ¢ d| ,eH.
a|a b ¢ d| Vrak, oo H =G, m60 H = {a}, m6o H = {a, c}.
b |b ¢ d a
clc d a b
d |d a b c




Pewmenue 3anaum 4.

3anaua 4. Haiinure Bce moarpynnbl sjeMeHTapHON aGesieBOi Pyl OPsiaKa 4, T.e. TpymbI ¢ Tab-
auuen Kamu 2.



3anaua 4. Haiinure Bce moarpyniibl 3jeMeHTapHoi abesieBoH Ipymniibl NOpsijika 4, T.e. TPyNnbl ¢ Tad-
Juued Kaau 2.
OTtser.



3anaua 4. Haiinure Bce moarpyniibl 3jeMeHTapHoi abesieBoH Ipymniibl NOpsijika 4, T.e. TPyNnbl ¢ Tad-
Juued Kaau 2.

Ortser.
TaGauua 2

b ¢ d

O oL
QU O o e
o QLo o
Q2 QO
2 o0 K




3anaua 4. Haiinure Bce moarpyniibl 3jeMeHTapHoi abesieBoH Ipymniibl NOpsijika 4, T.e. TPyNnbl ¢ Tad-
Juued Kaau 2.

OTser.
Ta6smua 2 [Tycts H — uckomast noarpynna. [To onpenenenuio noarpymnisl a € H.
a b c d [Tosromy umeem siBa oueBuaHbIX Bapuanta: H = {a} u H = G. [lonpo6Gyiite
ala b c d HAUTH OCTAJIbHbIE BAPHAHTHI.
blb a d c
clec d a b
d|{d ¢ b a




3anaua 4. Haiinure Bce moarpyniibl 3jeMeHTapHoi abesieBoH Ipymniibl NOpsijika 4, T.e. TPyNnbl ¢ Tad-
Juued Kaau 2.

OTser.
Ta6smua 2 [Tycts H — uckomast noarpynna. [To onpenenenuio noarpymnisl a € H.
a b c d [Tosromy umeem jBa oueBuaHbix Bapuanta: H = {a} u H = G. CpaBHuM pe-
ala b c d 3yJIbTaThl?
blb a d c
clec d a b
d|{d ¢ b a




3anaua 4. Haiinure Bce moarpyniibl 3jeMeHTapHoi abesieBoH Ipymniibl NOpsijika 4, T.e. TPyNnbl ¢ Tad-
Juued Kaau 2.

OTsBer.
Tabmua 2 lyer, H — uckomas noarpynna. [o onpejesenuio noarpynmbl a € H.
a b c d| Tlostomy umeem aBa oueBuanbx Bapuanta: H = {a} u H = G.
ala b ¢ d| H={a;b},
b|b a dc
c |c d a b
d |d ¢ b a




3anaua 4. Haiinure Bce moarpyniibl 3jeMeHTapHoi abesieBoH Ipymniibl NOpsijika 4, T.e. TPyNnbl ¢ Tad-
Juued Kaau 2.

OTsBer.
Tabmua 2 lyer, H — uckomas noarpynna. [o onpeesenuio noarpynmbl a € H.
b ¢ d| Tlostomy nveem aa oueBubix Bapuanta: H = {a} u H = G.
a|a b ¢ d| g={ab},nmH={ac}
b |b a d c
clec d a b
d |d ¢ b a




3anaua 4. Haiinure Bce moarpyniibl 3jeMeHTapHoi abesieBoH Ipymniibl NOpsijika 4, T.e. TPyNnbl ¢ Tad-
Juued Kaau 2.

OTsBer.
Tabmua 2 lyer, H — uckomas noarpynna. [o onpesesenuio noarpynmbl a € H.
b ¢ d | Tlostomy umeem aBa oueBuanbx Bapuanta: H = {a} u H = G.
a b ¢ d H ={a;b},wmm H = {a;c}, wim H = {a;d}.
b |b a d c
c |c dad
d|d c b a




3apaua b.

P'em'euue_ 3ajl

* 1 -1 ¢+ — 3 =5 k -
11 -1 ¢« = 45 -5 k -k
—-1/-1 1 = =+ -3 3 -k k
i . —i -1 1 k -k —5 g
—i | =1 1 1 -1 -k k =]
ity -5 -k kE -1 1 4 —i
—Jl—-j J k -k 1 =1 —i i
k|l k -k j -5 — ¢« =1 1
—k|—-k Kk — 45 i =i 1 =1

ayu D.
k

Haiiqute Bce mnoarpynmbsl rpymn-
bl (s KBATEPHUOHOB, C IPYMIOBOH
orepalmen, 3a1aHHOH TaHHOW Tab-
qutedt Kagu.



Haiinure Bce noarpynnbl rpynm-
bl (Jg KBATEPHUOHOB, C IPYIIOBO#H
ornepauuen, 3alaHHON JaHHOH Ta0-
auie Kamu.

~1|-1 1 —i i - § -k k
i i —i -1 1 k -k -5
3apaua d.| —i | —1 1@ 1 -1 -k k 5 =3
il =i~k k -1 1 i —
—il=j j k -k 1 =1 —i i
k|l k —k § —j —i i -1 1
—k|—k k —j 4§ i —i 1 -1
OtBer. Kpowme enunnunoil moarpynmb {1} 1 camoit Qg HMeoTCs CJiejlyloliie MoArpyIbl:




x | 1 =1 4 —i 35 —j k =k
11 -1 & —i §j —j k —k
~1|-1 1 —i i - § -k k
i i —i -1 1 k -k -5
3apaua d.| —i | —1 1@ 1 -1 -k k 5 =3
ili =i -k k -1 1 i —i
—il=j j k -k 1 =1 —i i
k|l k —k § —j —i i -1 1
—k|—k k —j 4§ i —i 1 -1
OtBer. Kpome emnnunoi moarpynbl {1} u camoii (g MMeIOTCS CJleIyIolne TTOrPYbI:

{1, -1},

Haiinure Bce noarpynnbl rpynm-
bl (Jg KBATEPHUOHOB, C IPYIIOBO#H
ornepauuen, 3alaHHON JaHHOH Ta0-
auie Kamu.




x | 1 =1 4 —i 35 —j k =k
11 -1 & —i §j —j k —k
~1|-1 1 —i i - § -k k
i i —i -1 1 k -k -5
3apaua d.| —i | —1 1@ 1 -1 -k k 5 =3
ili =i -k k -1 1 i —i
—il=j j k -k 1 =1 —i i
k|l k —k § —j —i i -1 1
—k|—k k —j 4§ i —i 1 -1
OtBer. Kpome emnnunoi moarpynbl {1} u camoii (g MMeIOTCS CJleIyIolne TTOrPYbI:

{1, =1}, {1, 4, }

Haiinure Bce noarpynnbl rpynm-
bl (Jg KBATEPHUOHOB, C IPYIIOBO#H
ornepauuen, 3alaHHON JaHHOH Ta0-
auie Kamu.




x | 1 =1 4 —i 35 —j k =k
11 -1 & —i §j —j k —k
~1|-1 1 —i i - § -k k
i i —i -1 1 k -k -5
3apaua d.| —i | —1 1@ 1 -1 -k k 5 =3
ili =i -k k -1 1 i —i
—il=j j k -k 1 =1 —i i
k|l k —k § —j —i i -1 1
—k|—k k —j 4§ i —i 1 -1
OtBer. Kpome emnnunoi moarpynbl {1} u camoii (g MMeIOTCS CJleIyIolne TTOrPYbI:

{1, =1}, {1,4, =1, },

Haiinure Bce noarpynnbl rpynm-
bl (Jg KBATEPHUOHOB, C IPYIIOBO#H
ornepauuen, 3alaHHON JaHHOH Ta0-
auie Kamu.




x | 1 =1 4 —i 35 —j k =k
11 -1 & —i §j —j k —k
~1|-1 1 —i i - § -k k
i i —i -1 1 k -k -5
3apaua d.| —i | —1 1@ 1 -1 -k k 5 =3
ili =i -k k -1 1 i —i
—il=j j k -k 1 =1 —i i
k|l k —k § —j —i i -1 1
—k|—k k —j 4§ i —i 1 -1
OtBer. Kpome emnnunoi moarpynbl {1} u camoii (g MMeIOTCS CJleIyIolne TTOrPYbI:

{1, =1}, {1,14, =1, —i},

Haiinure Bce noarpynnbl rpynm-
bl (Jg KBATEPHUOHOB, C IPYIIOBO#H
ornepauuen, 3alaHHON JaHHOH Ta0-
auie Kamu.




x | 1 =1 4 —i 35 —j k =k
11 -1 & —i §j —j k —k
~1|-1 1 —i i - § -k k
i i —i -1 1 k -k -5
3apaua d.| —i | —1 1@ 1 -1 -k k 5 =3
ili =i -k k -1 1 i —i
—il=j j k -k 1 =1 —i i
k|l k —k § —j —i i -1 1
—k|—k k —j 4§ i —i 1 -1
OtBert. Kpome emHnuHOl oarpynmbl {a} 1 camMoit Qg HMEIOTCs CJIeLyOlIHe MOArPYIITbI:

{17 _1}’ {17 7:7 _17 _i}’ {17 jv }1

Haiinure Bce noarpynnbl rpynm-
bl (Jg KBATEPHUOHOB, C IPYIIOBO#H
ornepauuen, 3alaHHON JaHHOH Ta0-
auie Kamu.




x | 1 =1 4 —i 35 —j k =k
11 -1 & —i §j —j k —k
~1|-1 1 —i i - § -k k
i i —i -1 1 k -k -5
3apaua d.| —i | —1 1@ 1 -1 -k k 5 =3
ili =i -k k -1 1 i —i
—il=j j k -k 1 =1 —i i
k|l k —k § —j —i i -1 1
—k|—k k —j 4§ i —i 1 -1

OtBert. Kpome emHnuHOl oarpynmbl {a} 1 camMoit Qg HMEIOTCs CJIeLyOlIHe MOArPYIITbI:
{1, =1}, {1, 4, -1, —i}, {1, 5, -1, },

Haiinure Bce noarpynnbl rpynm-
bl (Jg KBATEPHUOHOB, C IPYIIOBO#H
ornepauuen, 3alaHHON JaHHOH Ta0-
auie Kamu.




x |1 -1 ¢ = 35 =5 k -k
111 -1 4 —i 5 =7 k -k
-1|/-1 1 - + -5 35 -k k
0 . — -1 1 k -k —35 3
3apaua d.| —i | —1 1@ 1 -1 -k k 5 =3
j 1y -3 -k kK -1 1 1 —
—Jjl=7 J k -k 1 =1 —i 1
E|\k -k 5 —53 —i 1+ =1 1
—k|-k Kk -5 4 ¢ =i 1 -1
OtBert. Kpome emHnuHOl oarpynmbl {a} 1 camMoit Qg HMEIOTCs CJIeLyOlIHe MOArPYIITbI:
{17 _1}’ {17 i, —1, _i}’ {17 J, =L, _j}v

Haiinure Bce noarpynnbl rpynm-
bl (Jg KBATEPHUOHOB, C IPYIIOBO#H
ornepauuen, 3alaHHON JaHHOH Ta0-
auie Kamu.




x | 1 =1 4 —i 35 —j k =k
11 -1 & —i §j —j k —k
~1|-1 1 —i i - § -k k
i i —i -1 1 k -k -5
3apaua d.| —i | —1 1@ 1 -1 -k k 5 =3
il =i~k k -1 1 i —
—il=j j k -k 1 =1 —i i
k|l k —k § —j —i i -1 1
—k|—k k —j 4§ i —i 1 -1

OtBert. Kpome emHnuHOl oarpynmbl {a} 1 camMoit Qg HMEIOTCs CJIeLyOlIHe MOArPYIITbI:
{1, =1}, {1,i, =1, =i}, {1,4, -1, —j}, {1, k, 1.

Haiinure Bce noarpynnbl rpynm-
bl (Jg KBATEPHUOHOB, C IPYIIOBO#H
ornepauuen, 3alaHHON JaHHOH Ta0-
auie Kamu.




x | 1 =1 4 —i 35 —j k =k
11 -1 & —i §j —j k —k
~1|-1 1 —i i - § -k k
i i —i -1 1 k -k -5
3apaua d.| —i | —1 1@ 1 -1 -k k 5 =3
ili =i -k k -1 1 i —i
—il=j j k -k 1 =1 —i i
k|l k —k § —j —i i -1 1
—k|—k k —j 4§ i —i 1 -1

OtBert. Kpome emHnuHOl oarpynmbl {a} 1 camMoit Qg HMEIOTCs CJIeLyOlIHe MOArPYIITbI:
{1, =1}, {1,4, -1, =i}, {1, 5, -1, =5}, {1, k, -1, }.

Haiinure Bce noarpynnbl rpynm-
bl (Jg KBATEPHUOHOB, C IPYIIOBO#H
ornepauuen, 3alaHHON JaHHOH Ta0-
auie Kamu.




« | 1 -1 i —i j — k —k
11 -1 @ —i j —-j k —k
“1|-1 1 —i i —j j -k k
il i o—i -1 1k —k —j
3apaua d.| —i | —1 1@ 1 -1 -k k 5 =3
il =i -k k -1 1 i —i
—il=i 5 ok -k 1 -1 —i i
k| k -k § —j —i i -1 1
—k|l—k kK —j 5 i —i 1 -1
OtBert. Kpome emHnuHOl oarpynmbl {a} 1 camMoit Qg HMEIOTCs CJIeLyOlIHe MOArPYIITbI:

{1, =1}, {1,4, =1, —i}, {1, 5, =1, —j5}, {1, k, —1, —j}. Takum oGpasom, Bce COOGCTBEHHbIE
(OTJIMUHbIE OT €JIMHUUHOK ¥ OT CaMOM I'PYIIIbI ) MOJATPYIIbI FPYIIbl (g SBJSIOTCS HUKJIUIECKUMMN.

Haiinure Bce noarpynnbl rpynm-
bl (Jg KBATEPHUOHOB, C IPYIIOBO#H
ornepauuen, 3alaHHON JaHHOH Ta0-
auie Kamu.




Pewienuve 3anauu 6.
3anaua 6. Ilycte G —rpynna, A < G, B < G. Jlokaxure,uto A C A * B.



3anaua 6. [Iyctb G —rpynna, A < G, B < G. Hokaxure,uto A C A x B.
OtBert. Ilycth a € A. Torna



3anaua 6. [Iyctb G —rpynna, A < G, B < G. Hokaxure,uto A C A x B.
OrBer. [lyctb a € A. Torna a =



3anaua 6. [Iyctb G —rpynna, A < G, B < G. Hokaxure,uto A C A x B.
OtBer. [Iyctba € A. Tornaa = _a *_e €.
A B



3anaua 6. [Iyctb G —rpynna, A < G, B < G. Hokaxure,uto A C A x B.
OrBer. [Iyctba € A. Tornaa=_a *x_e € AxB.
A B



Pewmienue 3anaum 7.

3anaua 7. Jlokaxkute,utoecan G —rpynnau P < Q < G, 10 P x Q) = Q.



3anaua 7. Jlokaxure, uto ecau G —rpynnau P < Q < G, 10 Px Q = Q.
OtBer. YT0 Hal0 10Ka3aTh?



3anaua 7. Jlokaxure, uto ecau G —rpynnau P < Q < G, 10 Px Q = Q.
OtBert. UTo HAl0 10Ka3aTh?
PaBeHCTBO MHOXKECTB.



3anaua 7. Jlokaxure, uto ecau G —rpynnau P < Q < G, 10 Px Q = Q.
OrBeT. UTo Ham0 n0Ka3aTh?

PaBeHCTBO MHOXKECTB.

Kak noka3atb paBeHCTBO MHOXK€CTB?



3anaua 7. Jlokaxure, uto ecau G —rpynnau P < Q < G, 10 Px Q = Q.
OrBeT. UTo Ham0 n0Ka3aTh?

PaBeHCTBO MHOXKECTB.

Kak noka3atb paBeHCTBO MHOXK€CTB?

Kak u npyrue paBeHCTBa, paBeHCmE0 MHOMCECHTL8 MOXKHO 10KA3aTh:

i) ¢ MOMOIIIbI0 PABHOCHJILHBIX TPe0Opa30BaHUI YKe I0Ka3aHHbIX PABEHCTB,;

ii) cBesieHue K BKIOUeHUAM C 1 D;

iii) «OT MPOTUBHOTO>.



3anaua 7. Jlokaxure, uto ecau G —rpynnau P < Q < G, 10 Px Q = Q.
OtBert. UTo HAl0 10Ka3aTh?

PaBeHCTBO MHOXKECTB.

Kak noka3atb paBeHCTBO MHOXK€CTB?

Kak u npyrue paBeHCTBa, paBeHCmE0 MHOMCECHTL8 MOXKHO 10KA3aTh:

i) c moMOLIbI0 PABHOCUJILHBIX MPe0OpPa30BaHUN yKe TI0Ka3aHHbIX PABEHCTB,;

ii) cBesieHue K BKIOUeHUAM C 1 D;

iii) «OT MPOTUBHOTO>.

[IpumenuM BTOpo# croco6: nokaxem, uto P« Q C Qu Q C P Q.



3anaua 7. Jlokaxure, uto ecau G —rpynnau P < Q < G, 10 Px Q = Q.
OrBert. Uto Hao 10Ka3aTh?

PaBeHCTBO MHOXKECTB.

Kak noka3atb paBeHCTBO MHOXK€CTB?

Kak u npyrue paBeHCTBa, paBeHCmE0 MHOMCECHTL8 MOXKHO 10KA3aTh:

i) ¢ MOMOIIIbI0 PABHOCHJILHBIX TPe0Opa30BaHUI YKe I0Ka3aHHbIX PABEHCTB,;

ii) cBesieHue K BKIOUeHUAM C 1 D;

iii) «OT MPOTUBHOTO>.

[IpumenuM BTOpo# croco6: nokaxem, uto P« Q C Qu Q C P Q.

[lyectbp € P, q € Q. Torna



3anaua 7. Jlokaxure, uto ecau G —rpynnau P < Q < G, 10 Px Q = Q.

OrBert. Uto Hao 10Ka3aTh?
PaBeHCTBO MHOXKECTB.
Kak noka3atb paBeHCTBO MHOXK€CTB?
Kak u npyrue paBeHCTBa, paBeHCmE0 MHOMCECHTL8 MOXKHO 10KA3aTh:
i) ¢ MOMOIIIbI0 PABHOCHJILHBIX TPe0Opa30BaHUI YKe I0Ka3aHHbIX PABEHCTB,;
ii) cBesieHue K BKIOUeHUAM C 1 D;
iii) «OT MPOTUBHOTO>.
[IpumenuM BTOpo# croco6: nokaxem, uto P« Q C Qu Q C P Q.
[lyctbpe P, geQ.Torna p x q =

—~ ~~
P Q



3anaua 7. Jlokaxure, uto ecau G —rpynnau P < Q < G, 10 Px Q = Q.
OrBeT. UTo Ha0 10Ka3aTh?
PaBeHCTBO MHOXKECTB.
Kak noka3atb paBeHCTBO MHOXK€CTB?
Kak u npyrue paBeHCTBa, paBeHCmE0 MHOMCECHTL8 MOXKHO 10KA3aTh:
i) ¢ MOMOIIIbI0 PABHOCHJILHBIX TPe0Opa30BaHUI YKe I0Ka3aHHbIX PABEHCTB,;
ii) cBesieHue K BKIOUeHUAM C 1 D;
iii) «OT MPOTUBHOTO>.
[IpumenuM BTOpo# croco6: nokaxem, uto P« Q C Qu Q C P Q.
[lyctbpe P, ge@Q.Torna p = ¢ = p *x q €
~~ \é/ ~~ 56—/

P Q



3anaua 7. Jlokaxure, uto ecau G —rpynnau P < Q < G, 10 Px Q = Q.
OrBeT. UTo Ha0 10Ka3aTh?
PaBeHCTBO MHOXKECTB.
Kak noka3atb paBeHCTBO MHOXK€CTB?
Kak u npyrue paBeHCTBa, paBeHCmE0 MHOMCECHTL8 MOXKHO 10KA3aTh:
i) ¢ MOMOIIIbI0 PABHOCHJILHBIX TPe0Opa30BaHUI YKe I0Ka3aHHbIX PABEHCTB,;
ii) cBesieHue K BKIOUeHUAM C 1 D;
iii) «OT MPOTUBHOTO>.
[IpumenuM BTOpo# croco6: nokaxem, uto P« Q C Qu Q C P Q.
[lyctbpe P, ge@Q.Torna p = ¢ = p *x q €Q.
~— \é/ ~~ 56—/

P Q



3anaua 7. Jlokaxure, uto ecau G —rpynnau P < Q < G, 10 Px Q = Q.
OtBert. UTo HAl0 10Ka3aTh?

PaBeHCTBO MHOXKECTB.

Kak noka3atb paBeHCTBO MHOXK€CTB?

Kak u npyrue paBeHCTBa, paBeHCmE0 MHOMCECHTL8 MOXKHO 10KA3aTh:

i) c moMOLIbI0 PABHOCUJILHBIX MPe0OpPa30BaHUN yKe TI0Ka3aHHbIX PABEHCTB,;

ii) cBesieHue K BKIOUeHUAM C 1 D;

iii) «OT MPOTUBHOTO>.

[IpumenuM BTOpo# croco6: nokaxem, uto P« Q C Qu Q C P Q.

[lyctbpe P, ge@Q.Torna p = ¢ = p *x q €Q.

Jlokaxkem o6paTtHoe BkJtoueHne Q) C P x ). [Tyctb

O



3anaua 7. Jlokaxure, uto ecau G —rpynnau P < Q < G, 10 Px Q = Q.
OrBeT. UTo Ha0 10Ka3aTh?
PaBeHCTBO MHOXKECTB.
Kak noka3atb paBeHCTBO MHOXK€CTB?
Kak u npyrue paBeHCTBa, paBeHCmE0 MHOMCECHTL8 MOXKHO 10KA3aTh:
i) ¢ MOMOIIIbI0 PABHOCHJILHBIX TPe0Opa30BaHUI YKe I0Ka3aHHbIX PABEHCTB,;
ii) cBesieHue K BKIOUeHUAM C 1 D;
iii) «OT MPOTUBHOTO>.
[IpumenuM BTOpo# croco6: nokaxem, uto P« Q C Qu Q C P Q.
[lyctbpe P, ge@Q.Torna p = ¢ = p *x q €Q.
—~ ~— =~~~

P Q Q Q
Jlokaxkem o6patHoe BkJtoueHue () C P x Q. [lyets ¢ € ). Torna



3anaua 7. Jlokaxure, uto ecau G —rpynnau P < Q < G, 10 Px Q = Q.
OtBert. UTo HAl0 10Ka3aTh?
PaBeHCTBO MHOXKECTB.
Kak noka3atb paBeHCTBO MHOXK€CTB?
Kak u npyrue paBeHCTBa, paBeHCmE0 MHOMCECHTL8 MOXKHO 10KA3aTh:
i) ¢ MOMOIIIbI0 PABHOCHJILHBIX TPe0Opa30BaHUI YKe I0Ka3aHHbIX PABEHCTB,;
ii) cBesieHue K BKIOUeHUAM C 1 D;
iii) «OT MPOTUBHOTO>.
[IpumenuM BTOpo# croco6: nokaxem, uto P« Q C Qu Q C P Q.
[lyctbpe P, ge@Q.Torna p = ¢ = p *x q €Q.
—~ ~— =~~~

P Q Q Q
Jlokaxkem o6paTtHoe BkJtoueHue () C P x Q. Ilyets ¢ € Q). Torna q =



3anaua 7. Jlokaxure, uto ecau G —rpynnau P < Q < G, 10 Px Q = Q.
OtBert. UTo HAl0 10Ka3aTh?
PaBeHCTBO MHOXKECTB.
Kak noka3atb paBeHCTBO MHOXK€CTB?
Kak u npyrue paBeHCTBa, paBeHCmE0 MHOMCECHTL8 MOXKHO 10KA3aTh:
i) ¢ MOMOIIIbI0 PABHOCHJILHBIX TPe0Opa30BaHUI YKe I0Ka3aHHbIX PABEHCTB,;
ii) cBesieHue K BKIOUeHUAM C 1 D;
iii) «OT MPOTUBHOTO>.
[IpumenuM BTOpo# croco6: nokaxem, uto P« Q C Qu Q C P Q.
[lyctbpe P, ge@Q.Torna p = ¢ = p *x q €Q.
—~ ~— =~~~

P Q Q Q

Jlokaxkem o6paTtHoe BkJtoueHue () C P x Q. Ilyets ¢ € Q). Torna q = *

€
~~ &/E
P



3anaua 7. Jlokaxure, uto ecau G —rpynnau P < Q < G, 10 Px Q = Q.
OtBert. UTo HAl0 10Ka3aTh?
PaBeHCTBO MHOXKECTB.
Kak noka3atb paBeHCTBO MHOXK€CTB?
Kak u npyrue paBeHCTBa, paBeHCmE0 MHOMCECHTL8 MOXKHO 10KA3aTh:
i) ¢ MOMOIIIbI0 PABHOCHJILHBIX TPe0Opa30BaHUI YKe I0Ka3aHHbIX PABEHCTB,;
ii) cBesieHue K BKIOUeHUAM C 1 D;
iii) «OT MPOTUBHOTO>.
[IpumenuM BTOpo# croco6: nokaxem, uto P« Q C Qu Q C P Q.
[lyctbpe P, ge@Q.Torna p = ¢ = p *x q €Q.
—~ ~— =~~~

P Q Q Q

Jlokaxkem o6paTtHoe BkJtoueHue () C P x Q. Ilyets ¢ € Q). Torna q = *

e qg € PxQ.
P Q



3anaua 7. Jlokaxure, uto ecau G —rpynnau P < Q < G, 10 Px Q = Q.
OtBert. UTo HAl0 10Ka3aTh?
PaBeHCTBO MHOXKECTB.
Kak noka3atb paBeHCTBO MHOXK€CTB?
Kak u npyrue paBeHCTBa, paBeHCmE0 MHOMCECHTL8 MOXKHO 10KA3aTh:
i) ¢ MOMOIIIbI0 PABHOCHJILHBIX TPe0Opa30BaHUI YKe I0Ka3aHHbIX PABEHCTB,;
ii) cBesieHue K BKIOUeHUAM C 1 D;
iii) «OT MPOTUBHOTO>.
[IpumenuM BTOpo# croco6: nokaxem, uto P« Q C Qu Q C P Q.
[lyctbpe P, ge@Q.Torna p = ¢ = p *x q €Q.
—~ ~— =~~~

P Q Q Q

Jlokaxkem o6paTtHoe BkJtoueHue () C P x Q. Ilyets ¢ € Q). Torna q = *

e qg € PxQ.
P Q

Mrak, nokasano, uto P x Q C Q u Q C P % (), 3Hauwr,



3anaua 7. Jlokaxure, uto ecau G —rpynnau P < Q < G, 10 Px Q = Q.

OrBeT. UTo Ha0 10Ka3aTh?
PaBeHCTBO MHOXKECTB.
Kak noka3atb paBeHCTBO MHOXK€CTB?
Kak u npyrue paBeHCTBa, paBeHCmE0 MHOMCECHTL8 MOXKHO 10KA3aTh:
i) ¢ MOMOIIIbI0 PABHOCHJILHBIX TPe0Opa30BaHUI YKe I0Ka3aHHbIX PABEHCTB,;
ii) cBesieHue K BKIOUeHUAM C 1 D;
iii) «OT MPOTUBHOTO>.
[IpumenuM BTOpo# croco6: nokaxem, uto P« Q C Qu Q C P Q.
[lyctbpe P, ge@Q.Torna p = ¢ = p *x q €Q.

NN =
P Q Q Q
Jlokaxkem o6patHoe BkJtoueHne Q C P Q. [lyectb g € Q. Tornag=_e *x q € PxQ.
N
P Q

Hrak, nokasano, uto P« QQ C Qu Q C P x @, 3Hauut, P x () = (), 3a7aua pellieHa.



Pewmenue 3anaum 8.

3anaua 8. Jlokaxure, uto ecau P u () — moarpynbl rpynnbl (G, TO JJis BbIMOJHEHUs] pABEHCTBA
P % () = () HeoOX0IMMO U 10CTaTOUYHO, UT0Obl P < ().



3anaua 8. [dokaxure, uto ecau P u () — noarpynnsl rpynmnbl GG, TO JUisl BbITOJHEHHUsI PaBEHCTBA
P % () = () HeoOX01MMO U 10CTaTOUYHO, uToObl P < ().
OtBeT. JlocTaTOUHOCTb Mbl YK€ J0Ka3aJu.



3anaua 8. [dokaxure, uto ecau P u () — noarpynnsl rpynmnbl GG, TO JUisl BbITOJHEHHUsI PaBEHCTBA
P % () = () HeoOX01MMO U 10CTaTOUYHO, uToObl P < ().

OrBerT. JlocTaToOuHOCTb Mbl y2K€e H0Ka3anu. JlokakeM HeOOXOAUMOCTb.
[TycTtb



3anaua 8. [dokaxure, uto ecau P u () — noarpynnsl rpynmnbl GG, TO JUisl BbITOJHEHHUsI PaBEHCTBA
P x ) = () Heo6GX0MMO U IOCTAaTOUHO, UTOObl P < ().

OTBer. JlocTaToOuHOCTb MbI Y2Ke A0Ka3anau. JlokaxkeM HeoOX0AUMOCTb.
[Tyetb P x @ = Q. Kak nokazats, uro P < ()?



3anaua 8. [dokaxure, uto ecau P u () — noarpynnsl rpynmnbl GG, TO JUisl BbITOJHEHHUsI PaBEHCTBA
P x ) = () Heo6GX0MMO U IOCTAaTOUHO, UTOObl P < ().

OTBer. JlocTaToOuHOCTb MbI Y2Ke A0Ka3anau. JlokaxkeM HeoOX0AUMOCTb.
[Tyetb P x @ = Q. Kak nokazats, uro P < ()?
[Iycte p € P. Torna



3anaua 8. [dokaxure, uto ecau P u () — noarpynnsl rpynmnbl GG, TO JUisl BbITOJHEHHUsI PaBEHCTBA
P x ) = () Heo6GX0MMO U IOCTAaTOUHO, UTOObl P < ().

OrBerT. JlocTaToOuHOCTb Mbl y2K€e H0Ka3anu. JlokakeM HeOOXOAUMOCTb.
[Tyetb P x @ = Q. Kak nokazats, uro P < ()?
[lyctb p € P. Tornap =



3anaua 8. [dokaxure, uto ecau P u () — noarpynnsl rpynmnbl GG, TO JUisl BbITOJHEHHUsI PaBEHCTBA
P x ) = () Heo6GX0MMO U IOCTAaTOUHO, UTOObl P < ().
OrBerT. JlocTaToOuHOCTb Mbl y2K€e H0Ka3anu. JlokakeM HeOOXOAUMOCTb.
[Tyetb P x @ = Q. Kak nokazats, uro P < ()?
[lyctbpe P.Tornap= p *x_e €
~—

~—
P Q



3anaua 8. [dokaxure, uto ecau P u () — noarpynnsl rpynmnbl GG, TO JUisl BbITOJHEHHUsI PaBEHCTBA
P x ) = () Heo6GX0MMO U IOCTAaTOUHO, UTOObl P < ().
OrBerT. JlocTaToOuHOCTb Mbl y2K€e H0Ka3anu. JlokakeM HeOOXOAUMOCTb.
[Tyetb P x @ = Q. Kak nokazats, uro P < ()?
[TycTb P.Tornap = x_ e Px(Q =
yCTb p € nap=_p *, : ,EPxQ
P



3anaua 8. [dokaxure, uto ecau P u () — noarpynnsl rpynmnbl GG, TO JUisl BbITOJHEHHUsI PaBEHCTBA
P x ) = () Heo6GX0MMO U IOCTAaTOUHO, UTOObl P < ().
OrBerT. JlocTaToOuHOCTb Mbl y2K€e H0Ka3anu. JlokakeM HeOOXOAUMOCTb.
[Tyetb P x @ = Q. Kak nokazats, uro P < ()?
[TycTb P.Tornap = x_ e PxQ=Q.
yCTb p € nap=_p *, . EPxQ=0Q
P



3anaua 8. [dokaxure, uto ecau P u () — noarpynnsl rpynmnbl GG, TO JUisl BbITOJHEHHUsI PaBEHCTBA
P % () = () HeoOX01MMO U 10CTaTOUYHO, uToObl P < ().
OrBerT. JlocTaToOuHOCTb Mbl y2K€e H0Ka3anu. JlokakeM HeOOXOAUMOCTb.
[Tyetb P x @ = Q. Kak nokazats, uro P < ()?
[lyctb p € P.Torﬂap:\]i/*\c;/eP*Q:Q.
P Q
3ajiaua peliieHa.



Pewmenue 3anaum 9.

3anaua 9. Hafitu dakTop-rpynmsl LMKAMYeCKON TPyNnbl Z ¢ ornepallei «CJaoKeHue» .



3anaua 9. Hatiti hakTop-rpyniibl IMKAUYECKON TPYITbl Z C oTlepalMel «CJI0KEHHe.
OrBer. [lycte H — noarpynna rpynnbl Z. O603HauuM uepe3 n HauMeHblllee M0J0KUTENbHOE UUCTI0
u3 H.



3anaua 9. Hatiti hakTop-rpyniibl IMKAUYECKON TPYITbl Z C oTlepalMel «CJI0KEHHe.

OrBer. [lycts H — noarpynna rpynbl Z. O603HauuM uepe3 n HauMeHblee MOJ0KUTENbHOE UUCJTI0
us H.
BosbMeM riponsBosibHBIi HeHyJ1eBo# asieMenT m € H. Torna (—m) € H. [To3ToMy MOXKHO CUHTATb, UTO
m € N.



3anaua 9. Hatiti hakTop-rpyniibl IMKAUYECKON TPYITbl Z C oTlepalMel «CJI0KEHHe.
OrBer. [lycts H — noarpynna rpynbl Z. O603HauuM uepe3 n HauMeHblee MOJ0KUTENbHOE UUCJTI0
us H.
BosbMeM riponsBosibHBIi HeHyJ1eBo# asieMenT m € H. Torna (—m) € H. [To3ToMy MOXKHO CUHTATb, UTO
m € N.
Pasnenum muan cocratkom: m=kn+r, re€{0; 1;2; ...; (n—1)}. Tornar = \m/—\k‘ﬁ/
H H



3anaua 9. Hatiti hakTop-rpyniibl IMKAUYECKON TPYITbl Z C oTlepalMel «CJI0KEHHe.
OrBer. [lycts H — noarpynna rpynbl Z. O603HauuM uepe3 n HauMeHblee MOJ0KUTENbHOE UUCJTI0
us H.

BosbMeM riponsBosibHBIi HeHyJ1eBo# asieMenT m € H. Torna (—m) € H. [To3ToMy MOXKHO CUHTATb, UTO
m € N.
Pasneanum muancocratkom: m=kn+r, re€{0;1;2; ...; (n—1)}.Tornar = _m — kn € H.

—~
H H



3anaua 9. Hatiti hakTop-rpyniibl IMKAUYECKON TPYITbl Z C oTlepalMel «CJI0KEHHe.
OrBer. [lycts H — noarpynna rpynbl Z. O603HauuM uepe3 n HauMeHblee MOJ0KUTENbHOE UUCJTI0
us H.

BosbMeM riponsBosibHBIi HeHyJ1eBo# asieMenT m € H. Torna (—m) € H. [To3ToMy MOXKHO CUHTATb, UTO
m € N.

Pasneanum muancocratkom: m=kn+r, re€{0;1;2; ...; (n—1)}.Tornar = _m — kn € H.
H H

Hor < n, an — HauMeHblIee roAoIcUrmnesbHoe YucJjo u3 H. 3Ha‘{I/IT, r= 0, T.€. m ACJIMTCA HA N HAlle-
JIO.



3anaua 9. Hatiti hakTop-rpyniibl IMKAUYECKON TPYITbl Z C oTlepalMel «CJI0KEHHe.

OrBer. [lycts H — noarpynna rpynbl Z. O603HauuM uepe3 n HauMeHblee MOJ0KUTENbHOE UUCJTI0
us H.
BosbMeM riponsBosibHBIi HeHyJ1eBo# asieMenT m € H. Torna (—m) € H. [To3ToMy MOXKHO CUHTATb, UTO
m € N.

Pasneanum muancocratkom: m=kn+r, re€{0;1;2; ...; (n—1)}.Tornar = _m — kn € H.
H H

Ho r < n, an — HauMeHblllee 1010 UMeAbHOe Uucsio U3 H . 3Hauut, r = 0, T.e. m JeJIUTCS Ha n Halle-
Ji0.
CunenoBaresibHO, H COCTOUT W3 BCEX UHCEJI, KDATHDBIX 7.



3anaua 9. Hatiti hakTop-rpyniibl IMKAUYECKON TPYITbl Z C oTlepalMel «CJI0KEHHe.
OTtBer. [lycTb n — HaTypasibHOe uncso. Torna

(s

Tak kak Z — a6esieBa rpynna, To (n - Z) < Z. Hocutesb daxkrop-rpynnbl Z/(n - Z) COCTOUT U3 CJlelyto-
LUX 7 CMEXKHBIX KJIaCCOB

{0,n,—n,2n,—2n,...}, {L,n+1,1—-n2n+1,1—2n,...},...,
coo{n—=2,2n—-2,-23n—-2,...}, {n—-1,2n—1,-1,3n—1,...}.

zez}:n-zgz.



3anaua 9. Hatiti hakTop-rpyniibl IMKAUYECKON TPYITbl Z C oTlepalMel «CJI0KEHHe.
OTtBer. [lycTb n — HaTypasibHOe uncso. Torna

(s

Tak kak Z — a6esieBa rpynna, To (n - Z) < Z. Hocutesb daxkrop-rpynnbl Z/(n - Z) COCTOUT U3 CJlelyto-
LUX 7 CMEXKHBIX KJIaCCOB

{0,n,—n,2n,—2n,...}, {L,n+1,1—-n2n+1,1—2n,...},...,
An—2,2n—-2,-23n—-2,...}, {n—-1,2n—-1,—-1,3n—1,...}.

zez}:n-zgz.

Hanpumep, rpynna Z/ (3 - Z) cOCTOUT U3 CMEKHbBIX KJIACCOB
{0,3,-3,6,—6,...}, {1,4,-2,7,—5,...}, {2,5,—1,8,—4,...}.

Ta6sua Kassu rpynnoBoii onepauyn, HHIyLIUPOBAHHON HA 3TOH (paKTOp-TPyIINe, UMEET BT

{0,3,-3,6,—6,...} {1,4,-2,7,-5,...% {2,5,—1,8,—4,..}
{0,3,-3,6,—6,...} | {0,3,-3,6, 6,...} {1,4,-2,7,—5,...} {2,5,—1,8,—4,...}
{1,4,-2,7,-5,...} {1,4, 2,7,-5,...} {2,5,—1,8,—4,...} {0,3,-3,6,—6,...}
{2,5,—1,8,—4,...} | {2,5,-1,8,—4,...} {0,3,-3,6,—6,...} {1,4,—-2,7,—5,...}




Pewmenue 3anaum 10.

3anaua 10. Hailinure Tabauiy Kaau rpynnoBoii onepaiuu rpynibl nepectaHoBoK 4. Hafiaure
ee MOJrpyMNIibl U aKToP-TPyIibl, HEU30MOPQHbIE €MHUUHON IPYIINE U CaMOH TPyIIe 4.



3anaua 10. Haiinure tabauniy Kaau rpynnoBoi onepauuu rpynmbi nepectaHoBok 4. Hatinure ee
MOJrPYMNITbl U PAaKTOP-TPYIIbl, HEH30MOP(HbIE €TMHUUHOHN IPYTINEe U CaMOH TPyIe Yy .

OtBet. Hocurenb rpynmnel 34 coctout us 4! = 24 snementoB. [pynna ¥, o6Janaer 1ecTbio 3jeMeH-
TaMu nopsiika 4:

x 1 2 3 4
ur(z) |2 3 4 1|ud(z) =uy (2)
up(z) |4 1 2 3| uwi(w)=u'(z)| o=}
uz(z) |2 4 1 3| ul(z) =uy'(z)| u3=ul
ug(z) |3 1 4 2| ud(w) =uz'(z)| ui=ud
us(z) |4 3 1 2|ud(x) = ug'(x)
ug(z) |3 4 2 1| ud(z) =uz'(2)




3anaua 10. Haiinure tabauniy Kaau rpynnoBoi onepauuu rpynmbi nepectaHoBok 4. Hatinure ee
MOJrPYMNITbl U PAaKTOP-TPYIIbl, HEH30MOP(HbIE €TMHUUHOHN IPYTINEe U CaMOH TPyIe Yy .

OrBet. Hocurenb rpynmbl 34 cocTout U3 4! = 24 snementoB. [pynna ¥4 o6/anaeT 11eCTblO 3J1eMeH-
TaMu nopsiiKa 4:

x 1 2 3 4
ur(r) [2 3 4 1[ud(z) =uy (2)
up(z) |4 1 2 3| uwi(w)=u'(z)| o=}
uz(z) |2 4 1 3| ul(z) =uy'(z)| u3=ul
ug(z) |3 1 4 2| ud(w) =uz'(z)| ui=ud
us(z) |4 3 1 2|ud(x) = ug'(x)

wel@) |3 4 2 1] ude) = us'(a)

SIcHo, uto crabumusatop! Touku 4 B rpynme ¥4 — 370 rpynna H, usomopdnas X3. CTaGuamsatopbl Bcex
yeTbIpex ToueK H30MOP(MHBI MeXK 1y co60H, HoJiee TOTo,

Stabg4 (1) =H" = Hu5, Stabg4 (2) =H" = Hu6,
Stabs, (3) = H" = H">, Staby, (4) = H.

lﬂoarpynna, COCTOsIast U3 BCEX TEX IMEPECTAHOBOK, KOTOPbIE KOCTABJIAIOT HeHOﬂBH)KHOﬁ>> TOUKY 4,



3anaua 10. Haiinure tabauniy Kaau rpynnoBoii onepauuu rpynmbl nepecraHoBok >y, Hatinure ee
MOJrPYMNITbl U PAaKTOP-TPYIIbl, HEH30MOP(HbIE €TMHUUHOHN IPYTINEe U CaMOH TPyIe Yy .

OrBet. Hocurenb rpynmbl 34 cocTout U3 4! = 24 snementoB. [pynna ¥4 o6/anaeT 11eCTblO 3J1eMeH-
TaMu nopsiiKa 4:

x 1 2 3 4
ur(r) [2 3 4 1[ud(z) =uy (2)
up(z) |4 1 2 3| uwi(w)=u'(z)| o=}
uz(z) |2 4 1 3| ul(z) =uy'(z)| u3=ul
ug(z) |3 1 4 2| ud(w) =uz'(z)| ui=ud
us(z) |4 3 1 2|ud(x) = ug'(x)
ug(z) |3 4 2 1| ud(z) =uz'(2)
B rpynne ¥, umeercsi HopMaJib- 1 9 3 1 1234y f g &
Hast noarpynna 71’ nopsinka 4, (@) > 1 43| [m@ |13 4 2]y |g h f
cocTosilass M3 €IMHMUHOTO o(z) 34 12| | )1 42 3|y=|n [ g
SJICMEHTa M TPeX  HHBOJIO- h(z) 432 1) |g)|3 24 1|y | f g
walt  f,g,h,  TpUBENEHHBIX T 109 1 3|l b
mwke B Tabmuue. B caeny- Li  dv P2 T 42(7) yo19 /
. 5 ' @t =71, @t =T, ri(z) |2 4 3 1|y*|g h f
fouteil  TaGaHue  MPHBECHb u _ T oo () |4 13 2y h [ g
8 CONMpsKEHHBIX MEXIy CO- tﬁl _ t31 _ : 9 3 1 4llun|p
6ol siemeHTOB” mMopsiaka 3 P ;7 Pz N 1) Yy fg
D1 = G2, P1 =71, DI = lo, ta(z) |3 1 2 4)y2|g h f

P1,P2,41,42,71, T2, tla 7(;2-



3anaua 10. Haiinure tabauniy Kaau rpynnoBoii onepauuu rpynmbl nepecraHoBok >y, Hatinure ee
MOJrPYMNITbl U PAaKTOP-TPYIIbl, HEH30MOP(HbIE €TMHUUHOHN IPYTINEe U CaMOH TPyIe Yy .
OrBet. Hocurenb rpynmbl 34 cocTout U3 4! = 24 snementoB. [pynna ¥4 o6/anaeT 11eCTblO 3J1eMeH-

TaMu nopsiiKa 4:

x 1 2 3 4

ur(r) [2 3 4 1[ud(z) =uy (2)

up(z) |4 1 2 3| uwi(w)=u'(z)| o=}

uz(z) |2 4 1 3| ul(z) =uy'(z)| u3=ul

ug(z) |3 1 4 2| ud(w) =uz'(z)| ui=ud

us(z) |4 3 1 2|ud(x) = ug'(x)

ug(z) |3 4 2 1| ud(z) =uz'(2)
Kak HeTpyaHO 3aMeTHTb, €CJiu
3JIEMEHTbl  TPETbero Mopsifi- 1 2 3 4 x |1 23 4y |f g h
Ka COMPSDKEHb C  MOMOILBIO f(x) 21 4 3| |p(x)|1 3 4 2|y |g h f
3JIEMEHTOB  U;—1Uy, TO OHHU g(x) 341 2 pe(x) |1 4 2 3|y |h f g
JEUCTBYIOT  (COMpSKEHUSIMHU ) h(zx) 4 3 2 1| |qu(x) |3 2 4 1|y |h [ ¢
Ha {f, g, h} Heonunakoso. Eciu  pi* = q1, ps' = ¢o, @) |4 2 1 3|ly2|g h f
»Ke JIEMEHTBI TPETbero nopsii-  ¢\* =1, g5 = ro, r(z) |2 4 3 1|y |g h f
Ka COMpsDKEHbl C TMoMollblo 7' =ty ry' = to, ro(z) |4 1 3 2|y |h [ g
3/1eMeHTOB f,g uan h, To ux  t{* = py, 5 = po, ti(z) |2 3 1 4|y |h [ g
JeiicTBHe (conpsukenusivi)  pf = g, p? =1y, ph =1y, tolx) |3 1 2 4|ly*2g h f

na {f, g, h} onuHakoBoe.




3anaua 10. Haiinure tabauniy Kaau rpynnoBoii onepauuu rpynmbl nepecraHoBok >y, Hatinure ee
MOJrPYMNITbl U PAaKTOP-TPYIIbl, HEH30MOP(HbIE €TMHUUHOHN IPYTINEe U CaMOH TPyIe Yy .

OTBet. Kak HETPYJIHO 3aMETUTh, €CJIM 3JIEMEHTBI TPETHEr0 MOPSsI/IKA COMPSIKEHbI C MTOMOLIIBIO 3JIeMEeH -
TOB 11 —Ug, TO OHH JIEHCTBYIOT (conpsikeHusiMu ) Ha { f, g, h} HeomHakoBo. EcJin xKe 3/1eMeHTbl TpeThero
MOPSsiJIKa COMPSKEHBI C MOMOLIbIO 3J1EMEHTOB f, g Wik h, TO UX JelicTBue (conpsikeHusivi) Ha {f, g, h}

OJIMHAKOBOE. DTO COBEPIIEHHO €CTECTBEHHO, TaK KaK f, g, h KOMMYTUPYIOT IpYT C APYTOM, U1, Us, . . . , Ug
C 9TUMH 3JIeMEHTaMHU He KOMMYTHPYIOT:
x f g h 2 2 2 2
xulzgju2:.“:xu6 h q f, U1:u2:u3: .:Uﬁzg.

B noarpynme 7' cojepKatcsi Bce TakHe MHBOJIOLKMH H3 Y4, KaXKiast 3 KOTOPBIX MepPeCTaBJsieT MexLy
co6oil oIHOBpeMeHHO 2 napul 3aemenToB U3 ) = {1,2, 3,4}.

x 1 2 3 4

Takum o6pa3om, Bce HHBOJIOLMH K3 T' He OCTABJISIIOT HEMOABHKHBIMA HH wi(z) |2 1 3 4

ojiHOrO 3JieMenTa U3 ). [TomuMo HHBOJIIOLME, coaepKalmxcest B 17, ume- wo(z) |3 2 1 4
eTcst elile 6 BOMPSKEHHBIX MEXKy COO0H HHBOJIIOLIHE W1 —wg, KAXK/ash 13 ws(x) |4 2 3 1|

KOTOPBIX MepecTaBJisieT B € JIUIIb Mapy 3JeMEHTOB, KHe TPorast» 0CTallb- wy(z) |1 3 2 4

HBIE. ws(x) |1 4 3 2

we(z) |1 2 4 3




3anaua 10. Haiinure tabauniy Kaau rpynnoBoi onepauuu rpynmbi nepectaHoBok 4. Hatinure ee
MOJrPYMNITbl U PAaKTOP-TPYIIbl, HEH30MOP(HbIE €TMHUUHOHN IPYTINEe U CaMOH TPyIe Yy .

OtBer. akrop-rpynna ¥4 /T uzomopdna rpyrre 3. OuH U3 U30MOPPU3MOB ( MOXKHO 3a/1aTh, HA-
npuMep, ceyollel TabauLei’:

Y
T={c, fg,h}
T = {p1,q2, 1, t2}
P2l = {p2,q1, 72,1}
w1 = {Ul,UQ,w27w5}
ugl = {ug,u4,w3,w4}
usT = {U5,U6,w1,w6}

5
90‘(‘3’@@@@

s3lecb € — eIMHUYHBIA 3JIEMEHT TpyMNMbl Y4, TO €CTb [MOJCTAHOBKA, 3ajaHHasi TabJuuel
€T 1 2 3 4

. Hanmomuum Takxe, yto 3nech T = {€’ ht.
GI(LU) 1 2 3 4 I { 7f7gv }




Pewmenue 3anaum 11.

3anaua 11. Haiitu peryasipHbie npeactaBieHus ¢ u ¢ rpynnbl Dg o noarpynre {a, p} u, coot-
BETCTBEHHO, 110 MoArpyrne {a, b, c}. Haiitu sinpa romomopduszmor ¢ u 1.



3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.
OtBer. JleBble cMexKHbBIE KiIacChl 10 noarpyie {a, p} (3/71eMeHTbl MHOKeCTBa §) paBHbI:

{a, p}, bx{a, p} = , cx{a, p} =



3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.
OtBert. JleBble cMeXHbIE KJIACChl 110 TIOArpyrne {a, p} (3/1eMeHTbl MHOKeCTBa {)) paBHbI:

{av p}’ b {a’ p} = {ba Q}7 C* {a7 p} =



3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.
OtBert. JleBble cMeXHbIE KJIACChl 110 TIOArpyrne {a, p} (3/1eMeHTbl MHOKeCTBa {)) paBHbI:

{a, p}, bx{a, p} =1{b, ¢}, cx*{a, p} ={c, r}.



3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.
Ortser.

z*{a, p} | {a, pt = | bx{a, p} =|cx{a, p} =

g - {aa p} - {ba Q} - {Cv T}

SRR o >R




3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.
Ortser.

v *{a, p} || {a, p} = |bx{a, p} = | cx{a, p} =
g ={a, p} | =1{b. ¢} ={c, 1}
ax*{a, p}| ax{b, q} ax{c, r}

SRR o o9




3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.
Ortser.

z*{a, p} | {a, pt = | bx{a, p} =|cx{a, p} =
g ={a, p}| =1{b q¢} ={c, r}
{a, p} {b, q} ax*{c, r}

SRR o >R




3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.
Ortser.

z*{a, p} | {a, pt = | bx{a, p} =|cx{a, p} =
g ={a, p}| =1{b q¢} ={c, r}
{a, p} {b, q} {e, r}

SRR o >R




3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.
Ortser.

z*{a, p} | {a, p} = | bx{a, p} =|cx{a, p} =
g ={a, p} | =1{b, ¢} ={c, r}
{a, p} {b, q} {e, r}
bx{a, p}| bxA{b, ¢} bx{c, r}

SRRk o >R




3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.
Ortser.

z*{a, p} | {a, pt = | bx{a, p} =|cx{a, p} =
g ={a, p}| =1{b q¢} ={c, r}

{a, p} {b, q} {e, r}

{b, ¢} | bx{b q} | bx{c, 1}

SRR o >R




3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.
Ortser.

z*{a, p} | {a, pt = | bx{a, p} =|cx{a, p} =
g ={a, p}| =1{b q¢} ={c, r}

{a, p} {b, q} {e, r}

{b, ¢} {c, 1} bx{c, r}

SRR o >R




3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.
Ortser.

z*{a, p} | {a, pt = | bx{a, p} =|cx{a, p} =
g ={a, p}| =1{b q¢} ={c, r}

{a, p} {b, q} {e, r}

{b, ¢} {c, r} {a, p}

SRR o >R




3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.
Ortser.

z*{a, p} | {a, pt = | bx{a, p} =|cx{a, p} =
g ={a, p}| =1{b q¢} ={c, r}
{a, p} {b, q} {e, r}
{b, ¢} {c, r} {a, p}
{c, r} {a, p} {b, ¢}

SRR o >R




3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-

BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.

Ortser.

z*{a, p} | {a, pt = | bx{a, p} =|cx{a, p} =
g ={a, p}| =1{b q¢} ={c, r}
a {a, p} {b, q} {e, r}
b {b, ¢} {c, r} {a, p}
c {c, r} {a, p} {b, ¢}
p {a, p} {e, 1} {b, ¢}
q




3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-

BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.

Ortser.

z*{a, p} | {a, pt = | bx{a, p} =|cx{a, p} =
g ={a, p}| =1{b q¢} ={c, r}
a {a, p} {b, q} {e, r}
b {b, ¢} {c, r} {a, p}
c {c, r} {a, p} {b, ¢}
p {a, p} {e, 1} {b, q}
q {b, ¢} {a, p} {c, 1}




3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.
Ortser.

z*{a, p} | {a, pt = | bx{a, p} =|cx{a, p} =
g ={a, p}| =1{b q¢} ={c, r}
{a, p} {b, q} {e, r}
{b, ¢} {c, r} {a, p}
{c, r} {a, p} {b, ¢}
{a, p} {e, 1} {b, q}
{b, ¢} {a, p} {c, 1}
{e, r} {b, ¢} {a, p}

SRR o >R




3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.

Ortser.
z*{a, p} | {a, pt = | bx{a, p} =|cx{a, p} =

g ={a, p}| =1{b q¢} ={c, 1}
a {a, p} {b, q} {e, r}
b {b, ¢} {c, r} {a, p}
c {c, r} {a, p} {b, ¢}
p {a, p} {e, 1} {b, q}
q {b, ¢} {a, p} {c, 1}
r {e, r} {b, ¢} {a, p}

z*{a, b, c} | {a, b, c} =|[px{a, b, c} =

g ={a, b c}| ={p, q r}

S o o9




3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.

Ortser.
z*{a, p} | {a, pt = | bx{a, p} =|cx{a, p} =

g ={a, p}| =1{b q¢} ={c, 1}
a {a, p} {b, q} {e, r}
b {b, ¢} {c, r} {a, p}
c {c, r} {a, p} {b, ¢}
p {a, p} {e, 1} {b, q}
q {b, ¢} {a, p} {c, 1}
r {e, r} {b, ¢} {a, p}
z*{a, b, c} | {a, b, c} =|[px{a, b, c} =

g ={a, b c}| ={p, q r}

{a7 b7 C} {p7 q’ r}

S o o9




3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.

Ortser.
z*{a, p} | {a, pt = | bx{a, p} =|cx{a, p} =

g ={a, p}| =1{b q¢} ={c, 1}
a {a, p} {b, q} {e, r}
b {b, ¢} {c, r} {a, p}
c {c, r} {a, p} {b, ¢}
p {a, p} {e, 1} {b, q}
q {b, ¢} {a, p} {c, 1}
r {e, r} {b, ¢} {a, p}
z*{a, b, c} | {a, b, c} =|[px{a, b, c} =

g ={a, b c}| ={p, q r}

{a7 b7 C} {p7 q’ r}

{a7 b7 C} {p7 q’ T.}

S o o9




3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.

Ortser.
z*{a, p} | {a, pt = | bx{a, p} =|cx{a, p} =
g ={a, p}| =1{b q¢} ={c, 1}
a {a, p} {b, q} {e, r}
b {b, ¢} {c, r} {a, p}
c {c, r} {a, p} {b, ¢}
p {a, p} {e, 1} {b, q}
q {b, ¢} {a, p} {c, 1}
r {e, r} {b, ¢} {a, p}
z*{a, b, c} | {a, b, c} =|[px{a, b, c} =
g ={a, b c}| ={p, q r}
a {a7 b7 C} {p7 q’ r}
b {a7 b7 C} {p7 q’ T.}
c {a, b, ¢} {p, q, r}
p
q




3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.
Ortser.

z*{a, p} | {a, pt = | bx{a, p} =|cx{a, p} =
g ={a, p}| =1{b q¢} ={c, 1}
{a, p} {b, q} {e, r}
{b, ¢} {c, r} {a, p}
{c, r} {a, p} {b, ¢}
{a, p} {e, 1} {b, q}
{b7 Q} {aa p} {Cv T}
{e, r} {b, ¢} {a, p}

zx{a, b, c}|[{a, b, c} =|px{a, b, c} =
g ={a, b c}| ={p, q r}
{a7 b7 C} {p7 q’ r}
{a7 b7 C} {p7 q’ T.}
{a, b, c} {p. ¢ r}
{p, ¢, r} {a, b, c}
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3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.
Ortser.
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{p, ¢, r} {a, b, ¢}
{p, ¢, r} {a, b, c}
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BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.
Ortser.

z*{a, p} | {a, p} = | bx{a, p} = | cx{a, p} =
g ={a, p}| =1{b q¢} ={c, r}
{a, p} {b, q} {e, r}
{b, ¢} {c, r} {a, p}
{e, r} {a, p} {b, ¢}
{a, p} {e, 1} {b, q}
{b, ¢} {a, p} {c, 1}
{e, r} {b, ¢} {a, p}

zx{a, b, ¢} |{a, b, ¢} =|px*x{a, b, ¢} =
g = {a7 b> C} = {p, q, 7'}
{a, b, c} {p, ¢, r}
{a, b, c} {p, ¢, 1}
{a, b, c} {p, ¢, r}
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{p, ¢, r} {a, b, c}
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3anaua 11. Haiitn peryasipubie npeacraBiaeHus ¢ u ¢ rpynnsl Dy o noarpynne {a, p} 1, coot-
BETCTBEHHO, 110 ToArpyrne {a, b, c}. Haiitu sinpa romomopduzmor ¢ u 1.
Ortser.

z*{a, p} | {a, pt = | bx{a, p} =|cx{a, p} =
g ={a, p}| =1{b q¢} ={c, r}
{a, p} {b, q} {e, r}
{b, ¢} {c, r} {a, p}
{c, r} {a, p} {b, ¢}
{a, p} {e, 1} {b, q}
{b, ¢} {a, p} {c, 1}
{e, r} {b, ¢} {a, p}

zx{a, b, c}|[{a, b, c} =|px{a, b, c} =
g ={a, b c}| ={p, q r}
{a7 b7 C} {p7 q’ r}
{a7 b? C} {p7 q’ T.}
{a, b, c} v, q r}
{p, q, 7} {a, b, ¢}
{p, ¢, r} {a, b, c}
{p, ¢, r} {a, b, c}
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Slnpo romomoppuzma  — enuHUYHOE.
Slnpo romomopdusma i pasHo {a, b, c}.
BepHyTbcs K eKuuu?



Pewmenue 3anaum 12.

3anauva 12. Hailinute matpuuHoe npeacraBieHue «rpyrnibl KBATEPHUOHOBY (Jg.



3anaua 12. Hatinure maTpyuHoe npeacraBjieHue «rpyrnibl KBATEPHUOHOB» (Jg.
OtBer. Jlyisa 3ananusi TpebyeMoro roMoMopgr3Ma eCTeCTBEHHO BOCIMOJIb30BATLCS COOTBETCTBYIO-
e popmyaoi:



3anaua 12. Hatinure maTpyuHoe npeacraBjieHue «rpyrnibl KBATEPHUOHOB» (Jg.
OTtBer. [lns 3ananus tpebyemMoro romoMopguama EcTecTBEHHO BOCMOIb30BATHCS COOTBETCTBYIO-
e popmyaoiu:

z I = i !
@ (1) (50) ) ()
P j = k —h
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Pewmenue 3anaum 13.

3anaua 13. Haiitu npencrapsaenue rpynnsl aueapa Dg.



3anaua 13. Hatitu npeacrassienue rpynmnbi aueapa Dg.
OTtBeT. [IpuMep TOUHOrO HEMPUBOAUMOTO MPEJCTABIIEHHS:



3anaua 13. Hatitu npeacrassienue rpynmnbi aueapa Dg.

OTtBeT. [Ipumep TOUHOTrO HEMPUBOIMMOTO MPEACTABJIEHHUSI:

T a b c
Lo 1 3 1 V3
o(z) 2 2 2 2
01 V31 V31
2 2 2 2

A p q T
0 1 V3 1 V31
o(z) 2 2 2 2
10 1 V3 1 V3
2 2 2 9
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BepHyTbcCsl K CIUCKY Npe3eHTauun?
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