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HpI/IMep 1. Badamwv popmynoti onepamopot.

P1 OPIMO2ONAALHOZ0 NPOCUUPOGANUA HA 0CH GEXMOPa, & (puc.1a));

Py 0pmozonaavhozo npoeyuposanua na naockocmy, coOEPHCAULYI0 HaAa-
20 KOOPIURA, NEPNEHOUKYAAPHO GERMOPY & (puc.2a) ).

Py npoeyuposanua npocmpancmea na ocv éexkmopa & Napaaieavio
nAOCKOCMU, nepnendukysapnot eexmopy b (cm. puc.16) ).

Py npoevuposarus napasienvno E) N NAOCKOCTD, COOEPIHCAULYI0 HAYA-
20 KOOPIUNA, NEPREHOUKYAAPHO GERMOPY & (puc.26) ).

Ps, conocmasasouudi kascdomy eexmopy X 6exmop Y, CUMMEMPUt-
VU OMIOCUMEABHO 0CU € HANPAGAAIOUUM GERMOPOM & .

Ps, conocmasamouuti kascdomy eexmopy X 6exmop Y, CumMMempui-
HOUTL OMHOCUMENIHO NPOTOOAUWET YEPE3 HAMANO KOOPIUHAM, NAOCKOCTNU,

nepnerouryAApHoOt 6exmopy a.



3 SR
a &
y
a) 0)

Puc. 1. a) 7 — OpPTOroHAJIbHAs MPOEKIUs BEKTOPa, X Ha oChb BEKTODA 3>;
0) ? — IIPOEKINST BEKTOPA X Ha ochb BEKTODA, a aPAaJIJIe/IbHO IIJIOCKOCTH C
—

HOPpMaJIbHBIM BEKTOPOM b.

e e

Puc. 2. a) 'y — oproronasbHasi MpOEKIHsi BEKTOPa X Ha IUIOCKOCTD ¢ HOPMAJIbHBIM
BEKTOPOM E¢
=
0) Y — npoekiust BeKTopa X HapajuIebHO BeKTOpy b Ha IIOCKOCTB ¢

HOPpMaJIbHBIM BEKTOPOM ?



HpI/IMep 1. Badamv popmynot onepamopoi:
P opmoeonaaviozo npoeyuposanua na och 6exmopa a (puc.1a));
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(%) =32

(P ?) . [lo KpuTepuo OpTOroHaJILHOCTA BEKTOPOB

( (R ?) — 0.
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HpI/IMep 1. Badamv popmynot onepamopoi:
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L {PA(X) =27, N
{A(?, a) - (a, X)=0
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\ P (%) =)\4, X

ellreHue. (?7 Pl(?)—?> _0 — P (;)
. 0 (X) = \&
1171(?):)‘H> Pl( = ’

- G D - = .



HpI/IMep 1. Badamwv popmynoti onepamopot.
Py 0pmozonaabioeo npoeyuposatua na och 6exmopa & (puc.1a));

\ P (%) =)\4, X
ellieHue. { (?7 Pl(?)—?> _0 = P (;)
. P (X) =4,
~ {)\(5), @) — (?, X)=0 )\_E;’ gg -
. @, X
- m?)-& ﬁig




IIpumep 1. Sadams popmyaroti onepamopuoi:
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20 K0OPIUHAM, NEPREHOUKYAAPHO 6EXMOPY & (puc.2a) ).

Pemenune. Cuagana g TOro, 4roObl ysic-
HUTH JIeficTBIE ollepaTopa, MOCMOTPUM 00pa-
3bl HECKOJIbKIX BEKTOPOB.
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DopmyJIoi.

Beedem nepemennvie. Obo3HAUNM Yepe3 T apry-
MeHT orepatopa P;.

Cocmasum ypasrerue. dmo svuucium deyms cnocobamu?
ObpaimaeM BHIMaHUE Ha KOJJIMHEAPHBIE 1 OPTOrOHAJILHBIE BEKTOPHI.
(X)) || @ = P((X)=)4.

(Py(R)-R) L b = (o) - %, ﬁ) — 0,



IIpumep 1. Sadams popmyaroti onepamopuoi:
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P(X) = 24,
{ (o) - %, ﬁ) —0
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Koopdunam, nepnenduryaapro cexmopy & (puc.20) ).

OTBeT.
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HpI/IMep 1. Badamv popmynot onepamopoi:
By, conocmasasouudi kascdomy exmopy X 6exmop Y, CUMMEMPUt-

HYL OMHOCUMENBHO NPOTO0AUET UEPES HAYUANO KOOPIUHAM, NAOCKOCTIU,
nepnenduryaapnoti sexmopy a .
? -
A a
OrBer. Fj (?) =X — 2%?.
a,a

BeprémMmcsa K Jieknnu no JMHEMHBIM ollepaTopam’



IIpumep 2. Sanuwume ypasrerue das xosdurueHmos manm.-
PUUDBL AUHETHBLT onepamopos 1) H 6 6asuce B = {uy, ug, us};
2) L 6 6asuce B= {p, ¢}, 3) Q 6 6asuce S = {X,Y, 72}, 4) G s
oasuce I1 = { Ly, Lo, L3}.

Pemenne.
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Pemenne.

1) H (us) = hysus +



IIpumep 2. Sanuwume ypasrerue das xosdurueHmos manm.-
puysL Aunetinuir onepamopos 1) H 6 basuce B = {uy, ug, us};
2) L 6 6asuce B={p, q}; 3) Q 6 basuce S={X, Y, Z}; 4)G s
oasuce I1 = { Ly, Lo, L3}.

Pemenne.

1) H (us) = hisuy + h su +
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Pemenne.

1) ]:[ <’LLS) = hisuy + hosus + h su =
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Pemenne.

1) H (us) = histy + hosto + hasug =
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2){ﬁ(p)—L p+L g,
L



IIpumep 2. Sanuwume ypasrerue das xosdurueHmos manm.-
puysL Aunetinuir onepamopos 1) H 6 basuce B = {uy, ug, us};

2) L 6 6asuce B= {p, q}; 3) Q 6 6asuce S = {X,Y, Z}; }) G 6
oasuce I1 = { Ly, Lo, L3}.

Perrienue.

A 3
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9 {z<p)—L1p+L 14,
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2) L 6 6asuce B= {p, q}; 3) Q 6 6asuce S = {X,Y, Z}; }) G 6
oasuce I1 = { Ly, Lo, L3}.
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A 3
1) H (us) = hisuy + hosug + hasuz = > hysuy;
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oasuce I1 = { Ly, Lo, L3}.

Penienne.

A 3
1) H (us) = hisuy + hosug + hasuz = > hysuy;
=1

L(p) = L11p + Layq, Ly
2 R o =
) { L B Loy
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Penienne.
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1) H (us) = hisuy + hosug + hasuz = > hysuy;
=1

9 L(p) = Lup + Lag, Ty o Ly
'\ i) =L L ¢ BT\L
(9) p+L g 21
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Penienne.
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Penienne.
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=1
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Penienne.
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9 L(p) = Luip + Lag, [ — Ly Ly
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IIpumep 2. Sanuwume ypasrerue das xosdurueHmos manm.-
puysL Aunetinuir onepamopos 1) H 6 basuce B = {uy, ug, us};

2) L 6 6asuce B= {p, q}; 3) Q 6 6asuce S = {X,Y, Z}; }) G 6
oasuce I1 = { Ly, Lo, L3}.

Pettenne.
Q(X) =
3) 4 Q)
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2) L 6 6asuce B= {p, q}; 3) Q 6 6asuce S = {X,Y, Z}; }) G 6
oasuce I1 = { Ly, Lo, L3}.

Pemmenne.
Q(X) = quX + @Y +qn”, q11
3) Q(Y) — QS = | 921

Q(Z) = d31
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A

3) QY)=q X+q Y+q Z Qg=| @
Q(Z): d31
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oasuce I1 = { Ly, Lo, L3}.

Perrienue.

A

QX)=qguX+qY +q¢nZ2, q11

A

3) 8 QY)=q2X +q2Y +q22, Qg=| qu
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QX)=qguX+qY +q¢nZ2, q11

A
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A

QX)=qguX+qY +q¢nZ2, qi1 q12

A

3) § QYY) =quuX +anY +¢2Z, Qg=| ¢ G2
Q(Z) = 31 432
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oasuce I1 = { Ly, Lo, L3}.
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A

QX)=qguX+qY +q¢nZ2, qi1 q12

A
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2) L 6 6asuce B= {p, q}; 3) Q 6 6asuce S = {X,Y, Z}; }) G 6
oasuce I1 = { Ly, Lo, L3}.

Perrienue.

A

QX)=qguX+qY +q¢nZ2, qi1 q12

A

3) QY) = quX +qnY + g0z, 0Og=| ¢u ¢
Q(Z) = q3X +q3Y +q37; @31 G2



IIpumep 2. Sanuwume ypasrerue das xoshduuUeHmos Mmam-
puysL Aunetinuir onepamopos 1) H 6 basuce B = {uy, ug, us};

2) L 6 6asuce B= {p, q}; 3) Q 6 6asuce S = {X,Y, Z}; }) G 6
oasuce I1 = { Ly, Lo, L3}.

Perrienue.

A

QX)=qguX+qY +q¢nZ2, qi1 q12

A

3) QY) = quX +qnY + g0z, 0Og=| ¢u ¢
QZ) = qi3X + q23Y + q337; g31 32



IIpumep 2. Sanuwume ypasrerue das xoshduuUeHmos Mmam-
puysL Aunetinuir onepamopos 1) H 6 basuce B = {uy, ug, us};

2) L 6 6asuce B= {p, q}; 3) Q 6 6asuce S = {X,Y, Z}; }) G 6
oasuce I1 = { Ly, Lo, L3}.

Perrienue.

A

QX)=qguX+qY +q¢nZ2, qi1 q12 Q13

A

3) Q<Y) = quX +qnY +g2Z, Qg=| g1 g2 ¢3
QZ) = qi3X + q23Y + q337; g31 q32 433



IIpumep 2. Sanuwume ypasrerue das xoshduuUeHmos Mmam-
PUUBL AUHETHBLT Oonepamopos 1) H 6 6asuce B = {uy, ug, us};
2) L 6 6usuce B={p, q}; 3) Q 6 usuce S={X,Y, Z}: 4) G ¢
oasuce I1 = { Ly, Lo, L3}.

Pemmenne.
VN
Q(X) = quX + @Y +qn”, qi1 12 413
3) 4 Q(Y) qioX +qnY + g2, Qg=| ¢ g2 ¢3
\ QZ) = qi3X + q23Y + q337; g31 q32 433
4 A
G(Ly) =
4) < C}(LQ) =
| G(Ls) =




IIpumep 2. Sanuwume ypasrerue das xoshduuUeHmos Mmam-
PUUBL AUHETHBLT Oonepamopos 1) H 6 6asuce B = {uy, ug, us};
2) L 6 6usuce B={p, q}; 3) Q 6 usuce S={X,Y, Z}: 4) G ¢
oasuce I1 = { Ly, Lo, L3}.

Perrienue.

QX) = quX + ¢Y + ¢z 2, qi1 12 413
Y)=qoX +qnY + ¢z, Qg=| ¢ q2 q3
) = qi3X + q3Y + q33Z; g31 q32 433

3) <




IIpumep 2. Sanuwume ypasrerue das xoshduuUeHmos Mmam-
PUUBL AUHETHBLT Oonepamopos 1) H 6 6asuce B = {uy, ug, us};
2) L 6 6usuce B={p, q}; 3) Q 6 usuce S={X,Y, Z}: 4) G ¢
oasuce I1 = { Ly, Lo, L3}.

Perrienue.

QX) = quX + ¢Y + ¢z 2, qi1 12 413
Y)=qoX +qnY + ¢z, Qg=| ¢ q2 q3
) = qi3X + q3Y + q33Z; g31 q32 433

3) <




IIpumep 2. Sanuwume ypasrerue das xoshduuUeHmos Mmam-
PUUBL AUHETHBLT Oonepamopos 1) H 6 6asuce B = {uy, ug, us};
2) L 6 6usuce B={p, q}; 3) Q 6 usuce S={X,Y, Z}: 4) G ¢
oasuce I1 = { Ly, Lo, L3}.

Perrienue.

/

Q X)=quX +quY + ¢ Z, qi1 q12 Q13
Y)=quX +qnY +qpZ, Qg=1| ¢ ¢2 ¢3
) = qi3X + q3Y + q33Z; g31 q32 433




IIpumep 2. Sanuwume ypasrerue das xoshduuUeHmos Mmam-
PUUBL AUHETHBLT Oonepamopos 1) H 6 6asuce B = {uy, ug, us};
2) L 6 6usuce B={p, q}; 3) Q 6 usuce S={X,Y, Z}: 4) G ¢
oasuce I1 = { Ly, Lo, L3}.

Perrienue.

/

Q X)=quX +quY + ¢ Z, qi1 q12 Q13
Y)=quX +qnY +qpZ, Qg=1| ¢ ¢2 ¢3
) = qi3X + q3Y + q33Z; g31 q32 433




IIpumep 2. Sanuwume ypasrerue das xoshduuUeHmos Mmam-
PUUBL AUHETHBLT Oonepamopos 1) H 6 6asuce B = {uy, ug, us};
2) L 6 6usuce B={p, q}; 3) Q 6 usuce S={X,Y, Z}: 4) G ¢
oasuce I1 = { Ly, Lo, L3}.

Perrienue.

/

Q X)=quX +quY + ¢ Z, qi1 q12 Q13
Y)=quX +qnY +qpZ, Qg=1| ¢ ¢2 ¢3
) = qi3X + q3Y + q33Z; g31 q32 433




IIpumep 2. Sanuwume ypasrerue das xoshduuUeHmos Mmam-
PUUBL AUHETHBLT Oonepamopos 1) H 6 6asuce B = {uy, ug, us};
2) L 6 6usuce B={p, q}; 3) Q 6 usuce S={X,Y, Z}: 4) G ¢
oasuce I1 = { Ly, Lo, L3}.

Perrienue.

/

Q(X) = quX + @Y +qn”, qi1 q12 Q13
3) § QY)=quX +qnY +g2Z, Qg=| ¢ ¢2 3
(Z) = qi3X + q3Y + q33Z; g31 q32 433
(L1) = g11Ll1 + g21La + g31Ls, g11
(L) = Grn=| g
(

Ls) = 931




IIpumep 2. Sanuwume ypasrerue das xoshduuUeHmos Mmam-
PUUBL AUHETHBLT Oonepamopos 1) H 6 6asuce B = {uy, ug, us};
2) L 6 6usuce B={p, q}; 3) Q 6 usuce S={X,Y, Z}: 4) G ¢
oasuce I1 = { Ly, Lo, L3}.

Pemmenne.
oA
Q(X) = quX + @Y +qn”, qi1 q12 Q13
3) 4 Q(Y) = quX +qnY +g2Z, Qg=| g1 g2 ¢3
\ QZ) = qi3X + q23Y + q337; g31 q32 433
PN
q([q) = g11L1 + go1La + g31L3, g11
4) < C}(LQ) = gi12L1 + ga2Lo + g32L3, Gun= | gx
\ G(L3> = gs1




IIpumep 2. Sanuwume ypasrerue das xoshduuUeHmos Mmam-
PUUBL AUHETHBLT Oonepamopos 1) H 6 6asuce B = {uy, ug, us};
2) L 6 6usuce B={p, q}; 3) Q 6 usuce S={X,Y, Z}: 4) G ¢
oasuce I1 = { Ly, Lo, L3}.

Pemmenne.
4 A
Q(X) = quX + @Y +qn”, qi1 q12 Q13
3) 4 Q(Y) = quX +qnY +g2Z, Qg=| g1 g2 ¢3
\ QZ) = qi3X + q23Y + q337; g31 q32 433
4 A
q([q) = g11L1 + go1La + g31L3, g11 912
4) < C}(LQ) = g1oL1 + goolo + g3ols, Gmu= | g21 92
\ G(L3) = g31 932




IIpumep 2. Sanuwume ypasrerue das xoshduuUeHmos Mmam-
puysL Aunetinuir onepamopos 1) H 6 basuce B = {uy, ug, us};
2) L 6 basuce B=A{p, q}; 3) Q 6 usuce S={X, Y, Z}; 4)G s

oasuce I1 = { Ly, Lo, L3}.

Pemmenne.
4 A
Q(X) = quX + @Y +qn”, qi1 q12 Q13
3) 4 Q(Y) = quX +qnY +g2Z, Qg=| g1 g2 ¢3
\ QZ) = qi3X + q23Y + q337; g31 q32 433
4 A
Cf([q) = guLi + go1La + g31Ls, g11 G12
4) < C}(LQ) = g1oL1 + goolo + g3ols, Gmu= | g21 92
| G(L3) = g13L1 + g3 L2 + gs3 Ls. 931 932




IIpumep 2. Sanuwume ypasrerue das xoshduuUeHmos Mmam-
puysL Aunetinuir onepamopos 1) H 6 basuce B = {uy, ug, us};
2) L 6 basuce B=A{p, q}; 3) Q 6 usuce S={X, Y, Z}; 4)G s

oasuce I1 = { Ly, Lo, L3}.

Pettenne.

( Q(X) = quX + Y + ¢332,
3) < Q(Y) = q12X + @Y + g327,

| Q(Z) = g3 X + q23Y + g3 Z;

( C:?(LO = gnLi1 + g21L2 + g31Ls,
4) < C}(Lz) = g12L1 + g22Lo + g32Ls,

| G(L3) = g13L1 + g3 L2 + gs3 Ls.

Qg =

Gr =

di1 412 413
q21 422 4923
431 432 433

gi1 g12 913
go1 922 go3
g31 g32 gs33

Bepuémca K JeKnum win paccMOTPpUM JPYToii mpumMep?



IIpumep 3. Ha aurnettHom npocmpancmee U MHO204.1€HO08
cmeneny, He 6vle 2 ¢ 6euLecmeentvLmMU Kospduruernmamy onepamop L

3adar hopmyaot:
L(f(x)) = (x + 1) f'(2) = 2(z + 1) f'(2) + 2f (2). (1)

Hoxasams, wmo amom onepamop Aunetinvlll U Halimy MammpuiLy one-
pamopa L 6 xakom-nubydsv basuce aunetinozo npocmparcmea U.

Perrienue.



IIpumep 3. Ha aurnettHom npocmpancmee U MHO204.1€HO08
cmeneny, He 6vle 2 ¢ 6euLecmeentvLmMU Kospduruernmamy onepamop L
3adar hopmyaot:

L(f(z)) = (xz+ 1) f(z) = 2(x + 1) f'(x) + 2f (x). (1)

Hoxasams, wmo amom onepamop Aunetinvlll U Halimy MammpuiLy one-
pamopa L 6 xakom-nubydsv basuce aunetinozo npocmparcmea U.

Pemmenue. Jluneitnoctb omeparopa CjeyeT U3 ONPEJIe/ICHUs: eC/Ii
f(z) u g(xr) — muorounensl w3 U n A, i — BeIeCTBEHHbIE YUCIIA, TO,
1o coiictBy nuddepentposanns, L (Af(x) + pg(x)) =



IIpumep 3. Ha aurnettHom npocmpancmee U MHO204.1€HO08
cmeneny, He 6vle 2 ¢ 6euLecmeentvLmMU Kospduruernmamy onepamop L
3adar hopmyaot:

L(f(z)) = (xz+ 1) f(z) = 2(x + 1) f'(x) + 2f (x). (1)

Hoxasams, wmo amom onepamop Aunetinvlll U Halimy MammpuiLy one-
pamopa L 6 xakom-nubydsv basuce aunetinozo npocmparcmea U.

Permenue. L (Af(z)+ pg(x)) =

-3 (M(@) +pg(@) =2 (z + 1) % (Af(2) + pg(x))+2 (Af(2) + pg(x)) =

=(r+1)



IIpumep 3. Ha aurnettHom npocmpancmee U MHO204.1€HO08
cmeneny, He 6vle 2 ¢ 6euLecmeentvLmMU Kospduruernmamy onepamop L
3adar hopmyaot:

L(f(z)) = (xz+ 1) f(z) = 2(x + 1) f'(x) + 2f (x). (1)

Hoxasams, wmo amom onepamop Aunetinvlll U Halimy MammpuiLy one-
pamopa L 6 xakom-nubydsv basuce aunetinozo npocmparcmea U.

Pemenne. L (\f(x) + pg(x)) =
= (0 1L () 4 0(0) -2 (24 1) (M) + () +2 (M (2) + ) =
(M

= (+ 17 (Af"(@) + pg'"(2) = 2 (@ + 1) (Af(2) + pg' () + 2 (M f(2) + pg(a)) =



IIpumep 3. Ha aurnettHom npocmpancmee U MHO204.1€HO08
cmeneny, He 6vle 2 ¢ 6euLecmeentvLmMU Kospduruernmamy onepamop L

3adar hopmyaot:
L(f(x)) = (x + 1) f'(2) = 2(z + 1) f'(2) + 2f (2). (1)

Hoxasams, wmo amom onepamop Aunetinvlll U Halimy MammpuiLy one-
pamopa L 6 xakom-nubydsv basuce aunetinozo npocmparcmea U.

Permenue. L (Af(z)+ pg(x)) =
A (@ + 2@ =2+ D) @)+ 2 (@) +

1 ((@+1)7g"(2) = 2(x +1) g (2) +29(x) ) =



IIpumep 3. Ha aurnettHom npocmpancmee U MHO204.1€HO08
cmeneny, He 6vle 2 ¢ 6euLecmeentvLmMU Kospduruernmamy onepamop L

3adar hopmyaot:
L(f(x)) = (x + 1) f'(2) = 2(z + 1) f'(2) + 2f (2). (1)

Hoxasams, wmo amom onepamop Aunetinvlll U Halimy MammpuiLy one-
pamopa L 6 xakom-nubydsv basuce aunetinozo npocmparcmea U.

Permenue. L (Af(z)+ pg(x)) =
— AL (f(2)) + pL(g(z)).

JImnefinocts oneparopa L noxkazana. Terephb HafijieM ero MaTpuiy.



IIpumep 3. Ha aurnettHom npocmpancmee U MHO204.1€HO08
cmeneny, He 6vle 2 ¢ 6euLecmeentvLmMU Kospduruernmamy onepamop L
3adar hopmyaot:

L(f(z)) = (xz+ 1) f(z) = 2(x + 1) f'(x) + 2f (x). (1)

Hoxasams, wmo amom onepamop Aunetinvlll U Halimy MammpuiLy one-
pamopa L 6 xakom-nubydsv basuce aunetinozo npocmparcmea U.

Pemntenne. Ynobnwiit 6a3mc 9TOro IpocTpaHCTBa MBI Y2Ke HaXOIUJIN
IpY pelleHny NpuMepa Ha HMOUCK OPTOHOPMUPOBAHHOIO Ga3mca:

b = {330,35,:132}.



L(f(x) = (z+1)" f"(2) = 2(x + 1) f'(2) + 2f(a). (1)
Pemenuve. B = {z", z,27}.

CrobriaMu MaTPHUIILI OllepaTopa, sIBISIOTCA KOOpAMHATHI 00pa3oB Oa-
3UCHBIX BEKTOpOB. IloaToMy HaiijeM obpasbl Da3UCHBIX BEKTOPOB OTHO-

CHUTeJIbHO JieficTBust onieparopa L ¢ momorbio dhopmysibl (1):

L (xo) = — +2-2Y =



L(f(x) = (z+1)" f"(2) = 2(x + 1) f'(2) + 2f(a). (1)
Pemenuve. B = {z", z,27}.

CrobriaMu MaTPHUIILI OllepaTopa, sIBISIOTCA KOOpAMHATHI 00pa3oB Oa-
3UCHBIX BEKTOpOB. IloaToMy HaiijeM obpasbl Da3UCHBIX BEKTOPOB OTHO-

CHUTeJIbHO JieficTBust onieparopa L ¢ momorbio dhopmysibl (1):

L (wo) = —2(z + 1)'0+2-£L‘O =



L(f(x) = (z+1)" f"(2) = 2(x + 1) f'(2) + 2f(a). (1)
Pemenuve. B = {z", z,27}.

CrobriaMu MaTPHUIILI OllepaTopa, sIBISIOTCA KOOpAMHATHI 00pa3oB Oa-
3UCHBIX BEKTOpOB. IloaToMy HaiijeM obpasbl Da3UCHBIX BEKTOPOB OTHO-

CHUTeJIbHO JieficTBust onieparopa L ¢ momorbio dhopmysibl (1):

A

L(2°) = (z+1)%0-2(z + 1)-0+22" =



L(f(x) = (z+1)" f"(2) = 2(x + 1) f'(2) + 2f(a). (1)
Pemenuve. B = {z", z,27}.

CrobriaMu MaTPHUIILI OllepaTopa, sIBISIOTCA KOOpAMHATHI 00pa3oB Oa-
3UCHBIX BEKTOpOB. IloaToMy HaiijeM obpasbl Da3UCHBIX BEKTOPOB OTHO-

CHUTeJIbHO JieficTBust onieparopa L ¢ momorbio dhopmysibl (1):

A

L(2°) = (@+1)%0-2(x+1)-0+2:2" = 22°+0-2+0-2% =



> 2
L(f(z)) = (x+1)" f(x) = 2(z +1) f'(z) + 2f(=). (1)
Pemenuve. B = {z", z,27}.
CrobriaMu MaTPHUIILI OllepaTopa, sIBISIOTCA KOOpAMHATHI 00pa3oB Oa-
BUCHBIX BeKTODOB. llosTomy Hailyilem 0Opasbl OasuCHBIX BEKTOPOB OTHO-
CHUTeJIbHO JieficTBust onieparopa L ¢ momorbio dhopmysibl (1):

L (xO) = (z+1)%-0-2(z +1)-0+2:2° = 22°+0-2+0-2" = [ﬁ (SUO)}B —



L(f(x) = (z+1)" f"(2) = 2(x + 1) f'(2) + 2f(a). (1)
Pemenuve. B = {z", z,27}.

CrobriaMu MaTPHUIILI OllepaTopa, sIBISIOTCA KOOpAMHATHI 00pa3oB Oa-
3UCHBIX BEKTOpOB. IloaToMy HaiijeM obpasbl Da3UCHBIX BEKTOPOB OTHO-

CHUTeJIbHO JieficTBust onieparopa L ¢ momorbio dhopmysibl (1):

2
L («") = (z + 1)°-0-2 (2 +1)-04+2-2" = 22°+0-2+0-2" = [ﬁ (:IL'O):|B = ( 0 ) :
0



L(f(x) = (z+1)" f"(2) = 2(x + 1) f'(2) + 2f(a). (1)
Pemenuve. B = {z", z,27}.

CrobriaMu MaTPHUIILI OllepaTopa, sIBISIOTCA KOOpAMHATHI 00pa3oB Oa-
3UCHBIX BEKTOpOB. IloaToMy HaiijeM obpasbl Da3UCHBIX BEKTOPOB OTHO-

CHUTeJIbHO JieficTBust onieparopa L ¢ momorbio dhopmysibl (1):
2
L") = @+1)70-2(2+1)-0+22° = 22°+0-0+0-2* = |L(a%)| = | 0
0
Mgl HAIZIM NepBBIi cTOIOEI, MATPUILEL j’B‘ It Broporo u TpeTrhero
0A3MCHBIX BEKTOPOB 110JIyYaeM



> 2
L(f(z)) = (x+1)" f(x) = 2(z +1) f'(z) + 2f(=). (1)
Pemenuve. B = {z", z,27}.
CrobriaMu MaTPHUIILI OllepaTopa, sIBISIOTCA KOOpAMHATHI 00pa3oB Oa-
BUCHBIX BeKTODOB. llosTomy Hailyilem 0Opasbl OasuCHBIX BEKTOPOB OTHO-

CHUTeJIbHO JieficTBust onieparopa L ¢ momorbio dhopmysibl (1):

2
L(") = (2 +1)%0-2(2+1)-0+2:2° = 20°+0-040-2* = |1 (a")] , = (o) .

A

9
L(z) = (z+1)*0-2(x+1)-14+22 = -2 = —22°+02+02% = {[A/ (:1:)} = ( 0 ) :



L(f(x) = (z+1)" f"(2) = 2(x + 1) f'(2) + 2f(a). (1)
Pemenuve. B = {z", z,27}.

CrobriaMu MaTPHUIILI OllepaTopa, sIBISIOTCA KOOpAMHATHI 00pa3oB Oa-
3UCHBIX BEKTOpOB. IloaToMy HaiijeM obpasbl Da3UCHBIX BEKTOPOB OTHO-

CHUTeJIbHO JieficTBust onieparopa L ¢ momorbio dhopmysibl (1):

2
L («") = (z + 1)°-0-2 (2 +1)-04+2-2" = 22°+0-2+0-2" = [ﬁ (wo)} = ( 0 ) :

L(x) = (e+1)20-2(0+1) 1420 = ~2 = ~22"400+02> = [L(2)]; = ( _

L (2%) = (v+1)%-2=2(x+1)-20+22° = 2 = 22" 4024+ 02% = [ﬁ (ﬁ)} _ (



A

L(") = (@ +1)0-2(2+1)-0+2:2" = 20°+0-040-2* = |1 ()], =

L(z) = (241)20-2(z+1) 142z = —2 = —22"4+ 021022 = {E (x)}B —

L (%) = (e+41)*2-2(2+1)-20+22% = 2 = 22"+ 00+02* = |L(a)] , =

CuenoBatesibHo, MaTpuiia omneparopa L B basuce b umeer Buj



L(") = (@ +1)0-2(2+1)-0+2:2" = 20°+0-040-2* = |1 ()], = (o) |

A

L(z)= (a:+1)2-0—2($+1)-1+2x = —2=-24+02+02° = [[: (a:)}B = ( -

A

L (2?) = (z+1)*2-2(2+1)-20+22% = 2 = 22" +02+02% = [ﬁ (332)}5 = (

CuenoBareibHo, mMarTpuia omneparopa L B Oazuce B umeer Buj

2 —2 2
Lg={0 00
0 00

Bepuémca k jgekmum?



IIpumep 4. [Iycmo U — aunetinoe npocmparcmeo us npumepa 3, V. —
AUHETIHOE NPOCMPAHCNEO MAMPUL, PASMEPHOCTIU 2 X 2 ¢ 8EULLCNBEHHDI-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' 3adan dopmy-

A RN
Alf(z) = ( F(-1) 1) ) ‘

Hatidume a) Az —1); A(z®—1); 6) mampuuy 3mozo sumeiirno-
20 onepamopa; 6) eekmopo, A(x — 1); A(x? — 1), ucnoavays meo-
pemy o xKoopduramax obpada eexkmopa.

Pemenne.



ITpumep 4. [lycmv U — aunetinoe npocmparcmeo us npumepa 3, V- —
AUHETTHOE NPOCMPAHCMEBO MAMPUY, PA3MEPHOCTIU 2 X 2 € BEULLCTNEEHHbI-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' sadan gpopmy-

A R
Alfl@) = ( F(-1) 1) ) '

Hatidume o) A(x —1); A(2? —1);

Pemenne.

A

Alz —1) =



ITpumep 4. [lycmv U — aunetinoe npocmparcmeo us npumepa 3, V- —
AUHETTHOE NPOCMPAHCMEBO MAMPUY, PA3MEPHOCTIU 2 X 2 € BEULLCTNEEHHbI-
MU Koapduyuernmamu, aunetinod onepamop A - U — V' sadan dopmy-

A R
Alfl@) = ( F(-1) 1) ) '

Hatidume o) A(x —1); A(2? —1);

Pemenne.

W)



ITpumep 4. [lycmv U — aunetinoe npocmparcmeo us npumepa 3, V- —
AUHETTHOE NPOCMPAHCMEBO MAMPUY, PA3MEPHOCTIU 2 X 2 € BEULLCTNEEHHbI-
MU Koapduyuernmamu, aunetinod onepamop A - U — V' sadan dopmy-

A R
Alfl@) = ( F(-1) 1) ) '

Hatidume o) A(x —1); A(2? —1);

Pemenne.

WS40



ITpumep 4. [lycmv U — aunetinoe npocmparcmeo us npumepa 3, V- —
AUHETTHOE NPOCMPAHCMEBO MAMPUY, PA3MEPHOCTIU 2 X 2 € BEULLCTNEEHHbI-
MU Koapduyuernmamu, aunetinod onepamop A - U — V' sadan dopmy-

A i)
Alfl@) = ( F(-1) 1) ) '

Hatidume o) A(x —1); A(2? —1);

A2

A0



ITpumep 4. [lycmv U — aunetinoe npocmparcmeo us npumepa 3, V- —
AUHETTHOE NPOCMPAHCMEBO MAMPUY, PA3MEPHOCTIU 2 X 2 € BEULLCTNEEHHbI-
MU Koapduyuernmamu, aunetinod onepamop A - U — V' sadan dopmy-

. )
aen =42 4 ).
Hatidume o) A(x —1); A(2? —1);

WD)
a0 () . 0)) -

A0



ITpumep 4. [lycmv U — aunetinoe npocmparcmeo us npumepa 3, V- —
AUHETTHOE NPOCMPAHCMEBO MAMPUY, PA3MEPHOCTIU 2 X 2 € BEULLCTNEEHHbI-
MU Koapduyuernmamu, aunetinod onepamop A - U — V' sadan dopmy-

A i)
Alfl@) = ( F(-1) 1) ) '

Hatidume o) A(x —1); A(2? —1);

WS-

A== () ) = (0 2):

A0



Ilpumep 4. Ilycmo U — aunetinoe npocmparcmeo us npumepa 3, V. —
AUHETIHOE NPOCMPAHCNGEO MAMPUL, PASMEPHOCTIU 2 X 2 ¢ 8EULLCNEBEHHDL-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' sadan gpopmy-

o : ORmZN
Alfl@) = ( F(-1) 1) ) ‘

Hatidume 6) mampuuy 9mo2o AuHetH020 onepamopa;

Pemenne. OTMeTnM HEKOPPEKTHOCTH ITOCTABIECHHON 3aJladr: HEJIb3s1
TOBOPUTDH O MaTPHUIIE OIIepaTopa, He YKa3blBas COOTBETCTBYIONINE OA3UCHI.



Ilpumep 4. Ilycmo U — aunetinoe npocmparcmeo us npumepa 3, V. —
AUHETIHOE NPOCMPAHCNGEO MAMPUL, PASMEPHOCTIU 2 X 2 ¢ 8EULLCNEBEHHDL-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' sadan gpopmy-

o : ORmZN
Alfl@) = ( F(-1) 1) ) ‘

Hatidume 6) mampuuy 9mo2o AuHetH020 onepamopa;

Pentenne. BosbMmem 6azuco npocrpancts U u, coorBeTCTBEHHO, V'



Ilpumep 4. Ilycmo U — aunetinoe npocmparcmeo us npumepa 3, V. —
AUHETIHOE NPOCMPAHCNGEO MAMPUL, PASMEPHOCTIU 2 X 2 ¢ 8EULLCNEBEHHDL-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' sadan gpopmy-

o : ORmZN
Alfl@) = ( F(-1) 1) ) ‘

Hatidume 6) mampuuy 9mo2o AuHetH020 onepamopa;

Pemntenne. Bo3bmem Oasuchl npoctpancts U 1, coOoTBETCTBEHHO, V'

b = {xo,aj,xz},



Ilpumep 4. Ilycmo U — aunetinoe npocmparcmeo us npumepa 3, V. —
AUHETIHOE NPOCMPAHCNGEO MAMPUL, PASMEPHOCTIU 2 X 2 ¢ 8EULLCNEBEHHDL-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' sadan gpopmy-

o : ORmZN
Alfl@) = ( F(-1) 1) ) ‘

Hatidume 6) mampuuy 9mo2o AuHetH020 onepamopa;

Pemntenne. Bo3bmem Oasuchl npoctpancts U 1, coOoTBETCTBEHHO, V'

petns = q(00)(00) (Vo) (01)



Ilpumep 4. Ilycmo U — aunetinoe npocmparcmeo us npumepa 3, V. —
AUHETIHOE NPOCMPAHCNGEO MAMPUL, PASMEPHOCTIU 2 X 2 ¢ 8EULLCNEBEHHDL-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' sadan gpopmy-

A R
Alfl2) = ( F(-1) 1) ) ‘

Hatidume 6) mampuuy 9mo2o AuHetH020 onepamopa;
Pemntenne. Bo3bmem Oasuchl npoctpancts U 1, coOoTBETCTBEHHO, V'

po et B=q(o)-(00)- (1) ()]

COOTBETCTBUHU C OIIPe/ieJIEHUEM MATPUIlbl JMHEWHOTO Oomeparopa
HaJ0 HalTU KOOPJAMHATHI 00pa30B Oa3UCHBIX BEKTOPOB.



Ilpumep 4. Ilycmo U — aunetinoe npocmparcmeo us npumepa 3, V. —
AUHETIHOE NPOCMPAHCNGEO MAMPUL, PASMEPHOCTIU 2 X 2 ¢ 8EULLCNEBEHHDL-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' sadan gpopmy-

o : ORmZN
Alfl@) = ( F(-1) 1) ) ‘

Hatidume 6) mampuuy 9mo2o AuHetH020 onepamopa;

Pemenne. Ilosiyuaem, coryiacHo orpejesiennto omneparopa A,

A(a:o):(i 8>:1-(é 8)+0.(8 é>+1-((1) 8>+0'(8 ?)



Ilpumep 4. Ilycmo U — aunetinoe npocmparcmeo us npumepa 3, V. —
AUHETIHOE NPOCMPAHCNGEO MAMPUL, PASMEPHOCTIU 2 X 2 ¢ 8EULLCNEBEHHDL-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' sadan gpopmy-

A R
Alfl@) = ( F(-1) 1) ) ‘

Hatidume 6) mampuuy 9mo2o AuHetH020 onepamopa;

Pemenne. Ilosiyuaem, coryiacHo orpejesiennto omneparopa A,

A(a:o):(i 8>:1-(é 8)+0-(8 é>+1-((1) 8>+0'(8 ?)

IOSTOMY HepBblil crosben MaTpuipl Ag g pasen

O~ O



Ilpumep 4. Ilycmo U — aunetinoe npocmparcmeo us npumepa 3, V. —
AUHETIHOE NPOCMPAHCNGEO MAMPUL, PASMEPHOCTIU 2 X 2 ¢ 8EULLCNEBEHHDL-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' sadan gpopmy-

o : ORmZN
Alfl@) = ( F(-1) 1) ) ‘

Hatidume 6) mampuuy 9mo2o AuHetH020 onepamopa;

Pemenune. Ananorndno Jijiss BTOpOro u TpPeThbero CTOJIOIOB M0y daeM

1

= (A1) (3 (8 (D)) )
1



Ilpumep 4. Ilycmo U — aunetinoe npocmparcmeo us npumepa 3, V. —
AUHETTHOE NPOCMPAHCMEBO MAMPUY, PA3MEPHOCTIU 2 X 2 € BEULLCTNEEHHbI-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' sadan gpopmy-

A i)
Alfl@) = ( F(-1) 1) ) ‘

Hatidume 6) mampuuy 9mo2o AuHetH020 onepamopa;

N0

Pemenne. Anaiorndno Jijisi BTOPpOro 1 TPeTbero CTOJIOIOB 01y daeM
1

- (1)) ()
1
MEQ):G _3)2 ((1) 8)”(8 é)ﬂ(? 8)‘2<8 ?)H

N /DN =



- |
)

—_
)
—_
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Takum obpasom, Ag g =

O = O =

—_ =

O = DN =



Ilpumep 4. Ilycmo U — aunetinoe npocmparcmeo us npumepa 3, V. —
AUHETIHOE NPOCMPAHCNGEO MAMPUL, PASMEPHOCTIU 2 X 2 ¢ 8EULLCNEBEHHDL-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' sadan gpopmy-

A i)
Alfl@) = ( F(-1) 1) ) ‘

Hatidume 6) eexmopo Az — 1); A(CEQ — 1), ucnoavsys meopemy o
xoopduHamax obpa3a eexkmopa.

Pemmenne. ([121(:5 - 1)}B [121(;52 — 1)}]3) —

N0



Ilpumep 4. Ilycmo U — aunetinoe npocmparcmeo us npumepa 3, V. —
AUHETIHOE NPOCMPAHCNGEO MAMPUL, PASMEPHOCTIU 2 X 2 ¢ 8EULLCNEBEHHDL-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' sadan gpopmy-

i _ () )
asen =52 i)
Haiidume &) sexmopus A(x —1); A(x? — 1), ucnoavsys meopemy o
xoopduHamax obpa3a eexkmopa.
Perienue. ([121(:5 — 1)}B [121(502 — 1)}]3) =
11 1

0o 1 2 -1 -l
— 1 0 —
1 -1 1 01

0 1 —2

N0



Ilpumep 4. Ilycmo U — aunetinoe npocmparcmeo us npumepa 3, V. —
AUHETIHOE NPOCMPAHCNGEO MAMPUL, PASMEPHOCTIU 2 X 2 ¢ 8EULLCNEBEHHDL-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' sadan gpopmy-

wen= (10, 10,
= (5 i )
Haiidume &) sexmopus A(x —1); A(x? — 1), ucnoavsys meopemy o

xoopduHamax obpa3a eexkmopa.

Peinenne. ([A(CU — 1)}]3 [A<$2 — 1) }B)
1 1 1

0

o 1 2 _1_3_ 1 2
I B | o 1/ |2 0
0 1 -2 1 -2

N0



Ilpumep 4. Ilycmo U — aunetinoe npocmparcmeo us npumepa 3, V. —
AUHETIHOE NPOCMPAHCNGEO MAMPUL, PASMEPHOCTIU 2 X 2 ¢ 8EULLCNEBEHHDL-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' sadan gpopmy-

wen= (10, 10,
= (5 i )
Haiidume &) sexmopus A(x —1); A(x? — 1), ucnoavsys meopemy o

xoopduHamax obpa3a eexkmopa.

Peinenne. ([A(CU — 1)}]3 [A<$2 — 1) }B)
1 1 1

0

o 1 2 _1_3_ 2
I B | o 1/ |2 0
0 1 -2 1 -2

N0

Az —1) =



Ilpumep 4. Ilycmo U — aunetinoe npocmparcmeo us npumepa 3, V. —
AUHETIHOE NPOCMPAHCNGEO MAMPUL, PASMEPHOCTIU 2 X 2 ¢ 8EULLCNEBEHHDL-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' sadan gpopmy-

i f Q@) )
A(f(z)) = :
san=( 1 #
Haiidume &) sexmopus A(x —1); A(x? — 1), ucnoavsys meopemy o
xoopduHamax obpa3a eexkmopa.

Peirenue. ([A(CU - 1)}]3 [121(562 -1 }B) Aw—1) = ( _g 1 ),

N0

11 1

0

o 1 2 _1_3_ 2
I B | o 1/ |2 0
0 1 -2 1 -2



Ilpumep 4. Ilycmo U — aunetinoe npocmparcmeo us npumepa 3, V. —
AUHETIHOE NPOCMPAHCNGEO MAMPUL, PASMEPHOCTIU 2 X 2 ¢ 8EULLCNEBEHHDL-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' sadan gpopmy-

A i)
Alfl@) = ( F(-1) 1) ) ‘

Haiidume &) sexmopus A(x —1); A(x? — 1), ucnoavsys meopemy o
xoopduHamax obpa3a eexkmopa.

Pemienue. ([A(CL’ — 1)}]3 [121@72 - 1)}]3) = < _O 1 )7

N0

111 o 0 0 Ar=D=1{ _5
0 1 2 1 9 )
— — 2 _
1 -1 1 ( (1) ?) 9 o | A1) =
0 1 -2 1 2



Ilpumep 4. Ilycmo U — aunetinoe npocmparcmeo us npumepa 3, V. —
AUHETIHOE NPOCMPAHCNGEO MAMPUL, PASMEPHOCTIU 2 X 2 ¢ 8EULLCNEBEHHDL-
MU Koappuyuenmamu, sunetinord onepamop A - U — V' sadan gpopmy-

A i)
Alfl2) = ( F(-1) 1) ) ‘

Hatidume 6) eexmopo Az — 1); A(:BQ — 1), ucnoavsys meopemy o
xoopduHamax obpa3a eexkmopa.

Pemrenne. ([A(CE - 1)}]3 [ACUZ N 1)}B> B Az —1) = ( _(2) 1 ),

N0

1 1 1 o 0 0

0o 1 2 1 2 . 0 2
— — 2 _

1 -1 1 ( (1) ?) o g |- Al 1)_<0—2>‘

0 1 -2 1 -2

DTO COBIIaJIaeT C MOJIyYeHHBIM paHee OTBETOM.
Bepnémcsa K jgexium?



IIpumep 5. Hatidume sdpo onepamopa L uz npumepa, 3.

Pemenne.



IIpumep 5. Hatidume sdpo onepamopa L uz npumepa, 3.

Penitenne. Pemas npuvep 3, MBI HaILIM MaTPUILy STOIO OlepaTopa

2 =2 2
B baznce b = {:UO, :U,:U2}: Lg=1|{0 00 |.Ilpumenum crpareriio
0O 00

COCTaBJIEHHUA YPaBHEHU 1.



IIpumep 5. Hatidume sdpo onepamopa L uz npumepa 3.

Pemenmne. B 6asnce b = {CL’O, x, xQ} umeeM Lpg =

Ymo Hado Hatimu?

S O o

S O o
S O o



IIpumep 5. Hatidume sdpo onepamopa L uz npumepa 3.

Pemenmne. B 6asnce b = {:I:O, x, xQ} umeeM Lpg =

Ymo nado natimu? “po oneparopa.

S O o

S O o
S O o



IIpumep 5. Hatidume sdpo onepamopa L uz npumepa 3.

Pemenmne. B 6asnce b = {CL’O, x, xQ} umeeM Lpg =

Ymo nado natimu? “po oneparopa.
B xaxom sude npedcmasum omeem?

S O o

S O o
S O o



IIpumep 5. Hatidume sdpo onepamopa L uz npumepa 3.

Pemenmne. B 6asnce b = {CL’O, x, xQ} umeeM Lpg =

S O o
S O o
S O o

Ymo nado natimu? “po oneparopa.

B xaxom eude npedcmasum omeem? Zlipo orneparopa — 9TO MOJIIPO-
CTPaHCTBO, 33/1a/IM €0 CUCTEMON ypaBHEHNT 1 KaK JIMHEIHHYIO 000JI0UKY
bazuca.



IIpumep 5. Hatidume sdpo onepamopa L uz npumepa 3.

Pemenmne. B 6asnce b = {CL’O, x, xQ} umeeM Lpg =

S O o
S O o
S O o

Ymo nado natimu? “po oneparopa.

B xaxom eude npedcmasum omeem? Zlipo orneparopa — 9TO MOJIIPO-
CTPaHCTBO, 33/1a/IM €0 CUCTEMON ypaBHEHNT 1 KaK JIMHEIHHYIO 000JI0UKY
bazuca.

Beedem nepemenrvie.



IIpumep 5. Hatidume sdpo onepamopa L uz npumepa 3.

Pemenmne. B 6asnce b = {CL’O, x, xQ} umeeM Lpg =

S O o
S O o
S O o

Ymo nado natimu? “po oneparopa.

B xaxom sude npedcmasum omeem? Zlapo oneparopa — 3TO MOJIPO-
CTPaHCTBO, 33/1a/IM €0 CUCTEMON ypaBHEHNT 1 KaK JIMHEIHHYIO 000JI0UKY
bazuca.

Besedem nepemenrivie. Besskoe MHOYKECTBO OIIpeJIe/isieTcsl TOJIBKO CBOM-
MU 3JIEMEHTaMH, TI09TOMY HaJI0 CHadaJia B3ATh ITPOU3BOJILHBIN 9J1eMEHT
f(z) € Ker L. Pasiozum 9101 sseMent 10 6asucy B, u 06osnauum xo-
opdunamu oykeamu: f(x) = az’ + bx + cx®.



IIpumep 5. Hatidume sdpo onepamopa L uz npumepa, 3.

2 =2 2
Pemmenne. B 6a3uce b = {:I:O, CC,LEQ} uvmeem Lg =10 00
0 00

Cocmasum cucmemy ypasrenudi. 1o orpegesnenuio sijipa, oOpas MHOTO-
wieHa f(x) — Hysesoii. [lo Teopeme o KoopmHaTax obpa3a BeKTopa
[oJiy4yaem, ¢ OJIHOM CTOPOHDI,

A 2 —2 2 a
L) =L lf@ig={0 00 {®],
0 00 c



IIpumep 5. Hatidume sdpo onepamopa L uz npumepa, 3.

2 —2 2
Pentenne. B 6asuce b = {:L‘O, x,xZ} umeeM Lg=10 00
0 00

Cocmasum cucmemy ypasnernud. Ilo onpenesnenuio sjapa, obpas MHO-
rousiena f(x) — nynesoit. [lo Teopeme o koopjauHaTax obpa3a BeK-
TOPA OJYYAEM, C OJIHON CTOPOHDIL,

A 2 —2 2 a
L) =L lf@ig={0 00 ] {®],
0 00 c

C ZIPYTOit CTOPOHBI (BTOPO#i c110cO0 BBHIUNC/IEHUST 00pasa, M0 OIpeJIeTeHNIO
g/1pa),



IIpumep 5. Hatidume sdpo onepamopa L uz npumepa 3.

2 =2 2
Pemmenne. B 6a3uce b = {xo,x,xQ} uvmeem Lg =10 00
0 00
Taxnm oOpasoM, MOTYyININ MaTPUIHOE YpaBHEHHE
2 —2 2 a 0
0 00 b |=10
0 00 c 0

DTO MaTPUYIHOE yPaBHEHUE PABHOCHILHO CHCTEME I3 OJIHOIO ypaBHe-
Hugd a — b+ c = 0.



IIpumep 5. Hatidume sdpo onepamopa L uz npumepa 3.

2 =2 2
Pemmenne. B 6a3uce b = {xo,x,xQ} uvmeem Lg =10 00
0 00
Taxnm oOpasoM, MOTYyININ MaTPUIHOE YpaBHEHHE
2 —2 2 a 0
0 00 b |=10
0 00 c 0

DTO MaTPUYIHOE yPaBHEHUE PABHOCHILHO CHCTEME I3 OJIHOIO ypaBHe-
Hugd a — b+ c = 0.

DyHjaMeHTa bHasg CUCTeMa PelleHnit 3TOI crucTeMbl JIMHEHHBIX ypaB-

4

1 0
HEHNIT HAXOAUTCS OYKBAJILHO «B yME»: 11,11

0 1



IIpumep 5. Hatidume sdpo onepamopa L uz npumepa 3.

2 =2 2
Pemmenne. B 6a3uce b = {CL’O, x,xQ} uvmeem Lg =10 00
0 00

Ojpna n3  QyHIaMEHTAJBHBIX CHCTEM PeIIeHuil CcucTeMbl JIUHEl-
HbIX ypaBHEHMIl, 3ajaonieii obpas sjapa omeparopa L, umeeT BUJI:

1 0
L], 1 . 3HAUUT, sI/IPO ollepaTopa L umeer 15370
0 1

Ker L = {ax0+bx+c:c2 a—b+c=0} = {1+, z+2%.




IIpumep 5. Hatidume sdpo onepamopa L uz npumepa 3.

Pemenmne. B 6asnce b = {CL’O, x, xQ} umeeM Lpg =

S O o
S O o
S O o

A npo oneparopa L unveer BUJL

Ker L = {a:c0+bx+cx2 a—b+c—0} =(1+x, z+2%.

3aJjiada pelleHa, HO Mbl €lle BBIIOJIHUM IIPOBEPKY. A UMEHHO, IIPOBEPUM,
4TO BeKTOphl 1 + 2 un x + 22 JefiCTBUTEIBLHO coJiepzKaTcs B siipe olepa-
Topa L.



IIpumep 5. Hatidume sdpo onepamopa L uz npumepa 3.

|
N
S O N

Pemenne. B 6asuce b = {xo, T, 352} umeeM Lp =

S O o
o O

Zipo oneparopa L wnveer BU/I

Ker L = {aa:o—l—bx+cx2 a—b+0—0} = {1+, v+2%).

3aJjiavua pellieHa, HO Mbl €ll[e BBIIOJIHUM IIPOBEPKY. A UMEHHO, IPOBEPUM,
qTO BEKTOPHI 1 4+ T 1 & + o JefiCTBUTE/IBLHO COIEPIKATCA B sIpe olepa-
TOpa L.

s BekTopa 1 + x numeem

L(1+z)=(a+1)%(142)" =2(x+1)-(1 + 2)+2-(1 + ) = 0—2(z+1)+2(1-

10 ectb L (1 4 2) = 0, 0TKy/Ia CIELYET 10 ONPEIeIeHIIo s/1pa OlepaTopa,
yT1O 1 4+ & — BEeKTOp U3 sjipa.



IIpumep 5. Hatidume sdpo onepamopa L uz npumepa 3.

Pemenmne. B 6asnce b = {CL’O, x, xQ} nmeeM L =

S O o
S O o
S O o

Anpo oneparopa L umeer Bug

Ker L = {aazo+bx+cx2 a—b+c—0} =(1+x, z+2%.

3aJjiavua pelleHa, HO MbI €ll[e BBIIIOJHUM IIPOBEPKY. A UMEHHO, IPOBEPUM,
4TO BeKTOpbl 1 + 2 1 x + 22 JefiCTBUTEIBLHO coj/iepzKaTcs B siipe olepa-
Topa L.

Lz+2?)=(@+1)? (z+2%) =2 +1)- (z+2?) +2- (z+2°) =
=2+ 1) =2+ 1)(1+22) +2(1 +2) (z+2%) =0.
Taxkum obpaszoM, L (x + 332) — 0, uro o3navaer x + 2 € Ker L.

Bepnémcsa K gexium?



ITpumep 6. Hatimu ece cobcmeernvie exmopvt U cobcmeennvie 3Ha-
wenus onepamopa P npoeyuposarui mpermeprozo npocmparcmen 2eo-

—
MEMPUMECKUT 6eKMOPO8 Ha naockocmds 11 ¢ nopmanrvrom sexmopom 1 .

Perrtenne.
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wenus onepamopa P npoeyuposarui mpermeprozo npocmparcmen 2eo-

—
MEMPUMECKUT 6eKMOPO8 Ha naockocmds 11 ¢ nopmanrvrom sexmopom 1 .

Pentenue. Bce HeHyJIeBble BEKTOPHI, KOJLINIEeapHble BEKTOPY ﬁ>, SIB-
JISIIOTCS COOCTBEHHBIMU, OTBeYalolie cOOCTBEHHOMY 3HAUEHUIO
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ITpumep 6. Hatimu ece cobcmeernvie exmopvt U cobcmeennvie 3Ha-
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ITpumep 6. Hatimu ece cobcmeernvie exmopvt U cobcmeennvie 3Ha-
wenus onepamopa P npoeyuposarui mpermeprozo npocmparcmen 2eo-

—
MEMPUMECKUT 6eKMOPO8 Ha naockocmds 11 ¢ nopmanrvrom sexmopom 1 .

Pentenue. Bce HeHyJIeBble BEKTOPHI, KOJLINIEeapHble BEKTOPY ﬁ>, SIB-

JITI0TCsT COOCTBEHHBIMM, OTBeJalolne cobcTBeHHOMY 3HadeHnio ().
—
Bce HeHyJieBble BEKTOPBI, OPTOroHaJIbHbIE BEKTOPYy M1, T.€. BCE

HeHnyJieBble BEKTOPbLI U3 H, SABJISIIOTCSI COOCTBEHHBIMI BEKTOPpaMM JIN-

HefiHoro oneparopa P, oTBeYaionnMu COOCTBEHHOMY 3HAUYEHHIO 1.



ITpumep 6. Hatimu ece cobcmeernvie exmopvt U cobcmeennvie 3Ha-
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Pemnienne. P{ ﬁ} =19 6 40 18 | . Moxno sty Mmarpuiy
o —~12 18 13
nHaude, kak B 3as1a4e I11.6. N
Hepr,H_I>{O HaliTh BeKTOpbl B 1uiockoctu II, mampumep, 3i — k,
2 j + k. Torma mo TeopemMe o koopamHaTax obpa3a BEeKTOpa
2 30 0 30
P{?,T,E}}. -3 02]1=10 02

6 —1 1 0 —11



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobCcmeeHHbLE BEKMOPLL U COOCTNBEHHDIE 3HAYEHUA ONEPATNOPA P NPOEUU-
POBANHUA MPETMEPHO20 NPOCNMPAHCNGEA 2E0MEMPUIECKUT GEKMOPOS MG
naockocms 11 ¢ HopmarbrviM 6EKMOPOM o=2i— BT + 6?.

1 45 6 —12
Pemenne. Pi— -y = — 6 40 18 |. 3uaumt, Marpu-
{77} 49

—12 18 13

Iy P{ ?} MOYKHO OBLIO HAWTH U3 ypaBHEHUSI
2 30 0 30
Pw—w=y-1 -3 02 |=(10 02

(77%)

6 —1 1 0 —11



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POGANUA MPETMEPNO20 NPOCMPANCIIGEA 2COMEMPUNECKYT GERINOPOG Ha
naockocms 11 ¢ HopmarbrviM 6EKMOPOM o=2i-3 j +6 k

45 6 —12
Pemenune. Pi— — -y = — 6 40 18
{ ’ ’k} 4 —12 18 13

Haiijiem cobcTBeHHbBIE BEKTOPHI 110 9TOI MaTpUIIE.



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POSANUA MPETMEPHOZ0 NPOCIMPAHCINGA 2LOMEMPUNECKYT 6EKMOPOS Ha
naockocms 11 ¢ nopmasvrvim 6exmopom o=2i-3 j +6k.

45 6 —12
PeHIeHI/Ie.P—>—>—> = — 6 40 18
75K
ERERLS T 12 18 13

CocTaBuM ypaBHEHHE OJIsI HAaXO0XKJAEeHHNs COOCTBEHHBIX 3Hade-
HUIA:
45 6 —12 100
640 18 | = A 010 =0 =
001

49 —12 18 13



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POSANUA MPETMEPHOZ0 NPOCIMPAHCINGA 2LOMEMPUNECKYT 6EKMOPOS Ha
naockocms 11 ¢ nopmasvrvim 6exmopom o=2i-3 j +6k.

45 6 —12
PeHIeHI/Ie.P—>—>—> = — 6 40 18
75K
ERERLS T 12 18 13

CocTaBuM ypaBHEHHE OJIsI HAaXO0XKJAEeHHNs COOCTBEHHBIX 3Hade-
HIUI:

45 6 —12 100
5 640 18| =X[010]|=0= =XN+222-)=0.
~12 18 13 00 1



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POSANUA MPETMEPHOZ0 NPOCIMPAHCINGA 2LOMEMPUNECKYT 6EKMOPOS Ha
naockocms 11 ¢ nopmasvrvim 6exmopom o=2i-3 j +6k.

45 6 —12
Pemnienne. P{?T?} =10 640 18 |, —AA—=1)*=0.
o —12 18 13

CocTaBuM ypaBHEHHE OJIsI HAaXO0XKJIEeHHNs COOCTBEHHBIX 3Hade-
HIUI:

45 6 —12 100
5 640 18| =X[010]|=0= =XN+222-)=0.
~12 18 13 00 1



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POSANUA MPETMEPHOZ0 NPOCIMPAHCINGA 2LOMEMPUNECKYT 6EKMOPOS Ha
naockocms 11 ¢ nopmasvrvim 6exmopom o=2i-3 j +6k.

| 45 6 —12
- _ — —_ 2 f—
Pemnienne. P{?,T,E}} =10 6 40 18 |, AA—=1) 0.
—12 18 13

Hnga A = 0 nonyyaem
| 45 6 —12
— 6 40 18 | ~
49

—12 18 13



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POSANUA MPETMEPHOZ0 NPOCIMPAHCINGA 2LOMEMPUNECKYT 6EKMOPOS Ha
naockocms 11 ¢ nopmasvrvim 6exmopom o=2i-3 j +6k.

| 45 6 —12
- _ — —_ 2 f—
Pemnienne. P{?,T,E}} =10 6 40 18 |, AA—=1) 0.
—12 18 13
Hnga A = 0 nonyyaem
45 6 —12 15 2 —4
6 40 18 | ~ 320 9|~

9 —12 18 13 —12 18 13



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POGANUA MPETMEPNO20 NPOCMPANCIIGEA 2COMEMPUNECKYT GERINOPOG Ha
% L] L]
naockocmo 11 ¢ nopmarvroim eexmopom M =21 —3j +6k.

45 6 —12
- _ — —_ 2:
Pemnienne. P{?,T,?} =10 6 40 18 |, AA—=1) 0.
—12 18 13
Hnga A = 0 nonyyaem
45 6 —12 15 2 —4 3 20 9
I 6 40 18 | ~ 320 9|~ 0 —98 —49 | ~

—12 18 13 —12 18 13 0 98 49



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobCcmeeHHbLE BEKMOPLL U COOCTNBEHHDIE 3HAYEHUA ONEPATNOPA P nPOeUU-
POGANUA MPETMEPNO20 NPOCMPANCIIGEA 2COMEMPUNECKYT GERINOPOG Ha
naockocms 11 ¢ HopmarbrviM 6EKMOPOM o=2i-3 j +6k.

45 6 —12
- _ — —_ 2:
Pemnienne. P{?,T,?} =10 6 40 18 |, AA—=1) 0.
—12 18 13
Hnga A = 0 nonyyaem
15 2 —4 3 20 9 320 9
320 9 ) ~10 —-98 —49 | ~|0 21|~
—12 18 13 0 98 49 0 00



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POGANUA MPETMEPNO20 NPOCMPANCIIGEA 2COMEMPUNECKYT GERINOPOG Ha
% L] L]
naockocmo 11 ¢ nopmarvroim eexmopom M =21 —3j +6k.

45 6 —12
- _ — —_ 2 f—
Pemnienne. P{?,T,?} =10 6 40 18 |, AA—=1) 0.
—12 18 13
Hnga A = 0 nonyyaem
3 20 9 320 9 5
0 =98 =49 | ~| 0 21 ~(021>N
0 98 49 0 00



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POBAHUA MPETMEPHO20 NPOCMPAHCNGE 2COMEMPUIECKUL GEKMOPOS Ha
% L] L]
naockocmo 11 ¢ nopmarvroim eexmopom M =21 —3j +6k.

45 6 —12
- _ — —_ 2 f—
Pemnienne. P{?,T,?} =10 6 40 18 |, AA—=1) 0.
—12 18 13
Hnga A = 0 nonyyaem
3 20

9 °
o)~ (170
0 00



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POBAHUA MPETMEPHO20 NPOCMPAHCNGE 2COMEMPUIECKUL GEKMOPOS Ha
% L] L]
naockocmo 11 ¢ nopmarvroim eexmopom M =21 —3j +6k.

45 6 —12
- _ — —_ 2 f—
Pemnienne. P{?,T,E}} =10 6 40 18 |, AA—=1) 0.
—12 18 13
Hnga A = 0 nonyyaem
3 20

9 °
0 21 N(éZ/;?)H 1
0 00



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POSANUA MPETMEPHOZ0 NPOCIMPAHCINGA 2LOMEMPUNECKYT 6EKMOPOS Ha
naockocms 11 ¢ nopmasvrvim 6exmopom o=2i-3 j +6k.

45 6 —12
- _ — —_ 2 f—
Pemnienne. P{?,T,E}} =10 6 40 18 |, AA—=1) 0.
—12 18 13
Hnga A = 0 nonyyaem
3209 1 2/3 0 —2/3
0 21|~ 0 21 — 1
0 00 —2



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POGANUA MPETMEPNO20 NPOCMPANCIIGEA 2COMEMPUNECKYT GERINOPOG Ha
% L] L]
naockocmo 11 ¢ nopmarvroim eexmopom M =21 —3j +6k.

45 6 —12
- — — 2 =
Pentenne. P{_i)j,?} =1 _13 leg 12 : AA—=1)2=0.

Hnga A = 0 nonyyaem
3209 1 2/3 0 —2/3
0 21|~ 0 21 —> 1
0 00 —2

2 —
Tak, BekTOp —3 — 2k orBeuaer cobcrBeHHOMY 3HAUeHMIO (.



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POGANUA MPETMEPNO20 NPOCMPANCIIGEA 2COMEMPUNECKYT GERINOPOG Ha
% L] L]
naockocmo 11 ¢ nopmarvroim eexmopom M =21 —3j +6k.

45 6 —12
P Pi— = — 6 40 18 “AXA=12%=0.
eIIIeHIIE. { | 7?} 10 , ( )
—12 18 13
st A = 0 mory4mniam coOCTBEHHBII BEKTOD
2— = 1

- 1
ST AT 2K = (27 3T 4 6K) = oW

— HOPMAaJILHBIN BeKTOp IiockocTH I1.



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POBAHUA MPETMEPHO20 NPOCTPAHCNEA 2EOMEMPUMECKUTL BEKMOPOS HA
naockocms 11 ¢ nopmasvrvim 6exmopom o=2i-3 j +6k.

45 6 —12
- — — 2 f
Pentenne. P{_i)j,?} =1 _12 leg 12 : AA—=1)2=0.

Hnga A =1 nonydaem



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POBAHUA MPETMEPHO20 NPOCMPAHCNGE 2COMEMPUIECKUL GEKMOPOS Ha
% L] L]
naockocmo 11 ¢ nopmarvroim eexmopom M =21 —3j +6k.

45 6 —12
Pemnienne. P{?,T,?} =10 6 40 18 |, —A(A—=1)*=0.
—12 18 13
Hnga A =1 nonydaem
| 45 6 —12 100
— 640 18 1 —1 010 =
4 —12 18 13 001



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POBAHUA MPETMEPHO20 NPOCMPAHCNGE 2COMEMPUIECKUL GEKMOPOS Ha
% L] L]
naockocmo 11 ¢ nopmarvroim eexmopom M =21 —3j +6k.

| 45 6 —12 2
Pemnienne. P{?,T,?} =10 6 40 18 |, =A(A—1)*=0.
—12 18 13
Hnga A =1 nonydaem
| 45 6 —12 100 | —4 6 —12
I 640 18 1 —1 010 =1 6 —9 18
—12 18 13 001 —12 18 —36



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobCcmeeHHbLE BEKMOPLL U COOCTNBEHHDIE 3HAYEHUA ONEPATNOPA P NPOEUU-
POBANHUA MPETMEPHO20 NPOCNMPAHCNGEA 2E0MEMPUIECKUT GEKMOPOS MG
naockocms 11 ¢ HopmarbrviM 6EKMOPOM o=2i— BT + 6?.

45 6 —12
- _ — —_ 2 f—
Pemnienne. P{?,T,E}} =10 6 40 18 |, AA—=1) 0.
—12 18 13
Hnga A =1 nonydaem
| —4 6 —12
— 6 -9 18 | ~
49

—12 18 =36



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobCcmeeHHbLE BEKMOPLL U COOCTNBEHHDIE 3HAYEHUA ONEPATNOPA P NPOEUU-
POBANHUA MPETMEPHO20 NPOCNMPAHCNGEA 2E0MEMPUIECKUT GEKMOPOS MG
naockocms 11 ¢ HopmarbrviM 6EKMOPOM o=2i— BT + 6?.

| 45 6 —12
- — — 2 =
Pentenne. P{_i)j,?} =1 _13 leg 12 : AA—=1)2=0.

Hnga A =1 nonydaem

1 -4 6 —12 2 =36
19 6 -9 W8 |~|2-36
—12 18 =36 2 =36



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobCcmeeHHbLE BEKMOPLL U COOCTNBEHHDIE 3HAYEHUA ONEPATNOPA P NPOEUU-
POBANHUA MPETMEPHO20 NPOCNMPAHCNGEA 2E0MEMPUIECKUT GEKMOPOS MG
naockocms 11 ¢ HopmarbrviM 6EKMOPOM o=2i— BT + 6?.

| 45 6 —12
- _ — —_ 2:
Pemnienne. P{?,T,?} =10 6 40 18 |, AA—=1) 0.
—12 18 13
Hnga A =1 nonydaem
—4 6 —12 2 =36
1
19 6 -9 18 |~|2-36]~(1-3/23)
—12 18 —36 2 =36



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POSANUA MPETMEPHOZ0 NPOCIMPAHCINGA 2LOMEMPUNECKYT 6EKMOPOS Ha
naockocms 11 ¢ nopmasvrvim 6exmopom o=2i-3 j +6k.

45 6 —12
- — — 2 =
Pentenne. P{_i)j,?} =1 _lg leg 12 : AA—=1)2=0.

Hnga A =1 nonydaem
o (]

(1 =3/23)—~|1],(0
0 1



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POBAHUA MPETMEPHO20 NPOCMPAHCNGE 2COMEMPUIECKUL GEKMOPOS Ha
% L] L]
naockocmo 11 ¢ nopmarvroim eexmopom M =21 —3j +6k.

45 6 —12
- — — 2 =
Pentenne. P{_i)j,?} =1 _lg leg 12 : AA—=1)2=0.

Hnga A =1 nonydaem
[ o
(1 -3/23)—=[1],[0
0 1



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POSANUA MPETMEPHOZ0 NPOCIMPAHCINGA 2LOMEMPUNECKYT 6EKMOPOS Ha
naockocms 11 ¢ nopmasvrvim 6exmopom o=2i-3 j +6k.

45 6 —12
Pemnienne. P{?,T,E}} =10 6 40 18 |, —A(A—=1)*=0.
—12 18 13
Hnga A =1 nonydaem
3/2 °
(1 -3/2 3) 1],10

0 1



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POSANUA MPETMEPHOZ0 NPOCIMPAHCINGA 2LOMEMPUNECKYT 6EKMOPOS Ha
naockocms 11 ¢ nopmasvrvim 6exmopom o=2i-3 j +6k.

45 6 —12
- — — 2 =
Pentenne. P{_i)j,?} =1 _lg leg 12 : AA—=1)2=0.

st A = 1 nonydaem
3/2 °
(1 -3/2 3)+— 11,10
0 1



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POSANUA MPETMEPHOZ0 NPOCIMPAHCINGA 2LOMEMPUNECKYT 6EKMOPOS Ha
naockocms 11 ¢ nopmasvrvim 6exmopom o=2i-3 j +6k.

45 6 —12
- — — 2 =
Pentenne. P{_i)j,?} =1 _lg leg 12 : AA—=1)2=0.

st A = 1 nonydaem
3/2 -3
(1 -3/2 3)+— 1], 0
0 1



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POGANUA MPETMEPNO20 NPOCMPANCIIGEA 2COMEMPUNECKYT GERINOPOG Ha
% L] L]
naockocmo 11 ¢ nopmarvroim eexmopom M =21 —3j +6k.

45 6 —12
- — — 2 =
Pentenne. P{_i)j,?} =1 _13 leg 12 : AA—=1)2=0.

Hnga A =1 nonydaem
3/2 -3
(1 =3/23) 1

)

0
0 1
3= = - 7
lTak, BEKTOpPHI (5 1 + ] ) , (—3 1 + k> OTBEYal0T COOCTBEHHOMY

3HaUYCHUIO 1.



IIpumep 7. Hatimu ¢ ucnoavsosaruem Mampuibs, ONepaimnopa 6ce
cobcmeennvie eKmopvl U cobcmeennvle 3navenus onepamopa P npoeyu-

POBAHUA MPETMEPHO20 NPOCTPAHCNEA 2EOMEMPUMECKUTL BEKMOPOS HA
naockocms 11 ¢ nopmasvrvim 6exmopom o=2i-3 j +6k.

45 6 —12
- — — 2 —
Permenue. P{?,j e _12 leg g , —AA—1)"=0.

37
— i
2

- =
lTak, BEKTOPHI ( + ] ) ; (—3 1 + k> OTBEYal0T COOCTBEHHOMY

3HaYCHUIO 1.

OueBnIHO, 4TO 008 9T BEKTOPA OPTOIOHAJIbHBI BEKTOPY ﬁ, T.€. SIBJIS-
I0TCA HAIIPaBJIAIONUMH BeKTopaMu I1ockocTn 1.

Bepuémcsa K Jeknum win paccMOTPUM JPYTOii IIpumMep’?



IIpumep 8. Hatidume ece cobcmeaernHvle aermopst onepamopa L u3
npumepa 5.

Perrenune.



IIpumep 8. Hatidume ece cobcmeaernHvle aermopst onepamopa L u3
npumepa 5.

Pemmenne. B nporecce pemenns npunepa 3 Mbl HAILIN MaTPHUILY 3TOTO

2 —2 2
oreparopa B basuce b = {ZCO,ZU,LEQ}I Lg=10 00 |. Cocrapum
0 00

YpPpaBHEHHUE [1J1d HAXO2K/I€HUM A COOCTBEHHBIX 3HAYECHUIL:



IIpumep 8. Hatidume ece cobcmeaernHvle aermopst onepamopa L u3
npumepa 3.

Pemtenue. B nporiecce pemnennd mprumepa 3 Mbl HAILJIT MATPHUILY STOTO
2 —2 2

oreparopa B bazuce b = {:130,:13,:1:2}: Lg=1|0 00 |. Cocrabum
0 00

YpPpaBHEHHUE [1J1d HAXO2K/I€HUM A COOCTBCHHBIX 3HAYCHUIA:
2—XA =2 2
0= 0 =X 0[=X(2-)).
0 0 —A



IIpumep 8. Hatidume ece cobcmeaernHvle aermopst onepamopa L u3
npumepa 3.

Pemtenue. B nporiecce pemnennd mprumepa 3 Mbl HAILJIT MATPHUILY STOTO
2 —2 2

oreparopa B bazuce b = {ZEO,CU,QZQ}I Lg=1|0 00 |. Cocrabum
0 00

YpPpaBHEHHUE [1J1d HAXO2K/I€HUM A COOCTBEHHBIX 3HAYECHUIL:

2—XA =2 2
0= 0 =X 0[=X(2-)).
0 0 —A
Ero xopHm sIBISIIOTCSI COOCTBEHHBIMU 3HAUEHUSIMU 3TOTO OllepaTopa, Io-

sromy criekTp orneparopa L pasen spec L = {0y, 21} (Ha MecTe nmjexca
yKazaHa KpaTHOCTh COOTBETCTBYIOMIErO KOPHS ).



IIpumep 8. Hatidume ece cobcmeaernHvle aermopst onepamopa L u3
npumepa 3.

Pemtenue. B nporiecce pemennsd mpruMepa 3 Mbl HAILJIT MATPHUILY STOTO
2 —2 2

oreparopa B bazuce b = {ZEO,CU,QJQ}I Lg=1|0 00 |. Cocrabum
0 00

YPpaBHEHHUE [1J1d HAXO2K/I€CHUM A COOCTBCHHBIX 3HAYCHUIA:
2—XA =2 2
0= 0 =X 0[=X(2-)).
0 0 —A\

3aMeTuM, 4TO

MHOHCECTNBO BCEX COOCNBEHHIT BEKMOPOS, OMBEEYAIOULUT
cobcmeentomy 3navenuro () omauvaemea om A0pa onepamopa mosvko
Ha HYAEB0T 8eKMOP.



IIpumep 8. Hatidume ece cobcmeaernHvle aermopst onepamopa L u3
npumepa 3.

Pemtenue. B nporiecce pemnennd mprumepa 3 Mbl HAILJIT MATPHUILY STOTO
2 —2 2

oreparopa B bazuce b = {CEO,ZE,LE’Q}I Lg=1|0 00 |. Cocrabum
0 00

YpPpaBHEHHUE [1J1d HAXO2K/I€HUM A COOCTBEHHBIX 3HAYECHUIL:

2—XA =2 2
0= 0 =X 0[=X(2-)).
0 0 —A

YA po oneparopa L Mbl HAIIJIA, peliag IIpUMep 5, IO3TOMY BCIKNT cOO-
CTBEHHBIII BEeKTOP omneparopa L, oTBedaronnii cobcTBEHHOMY 3HaUe-
auio 0, gBJgeTcda HeHyJIeBOil JMHeitHoit KoMOnHalueir BeKTopos 1 + x u

x+x2.




IIpumep 8. Hatidume ece cobcmeaernHvle aermopst onepamopa L u3
npumepa 3.

Pemtenue. B nporiecce pemnennd mprumepa 3 Mbl HAILJIT MATPHUILY STOTO

2 =2 2
oreparopa B bazuce b = {CEO,ZU,Q?Q}Z Lg=10 00
0 00

Tenepp HaitjieM Bce coOCTBEHIBIE BEKTOPBI, OTBEYAIONIe cOOCTBEH-
HOMY 3Ha4yeHUIO 2.



IIpumep 8. Hatidume ece cobcmeaernHvle aermopst onepamopa L u3
npumepa 3.

Pemtenue. B nporiecce pemnennd mprumepa 3 Mbl HAILJIT MATPHUILY STOTO

2 =2 2
oreparopa B bazuce b = {560,56,332}2 Lg=10 00
0 00

Tenepp HaitjieM Bce coOCTBEHIBIE BEKTOPBI, OTBEYAIONIe cOOCTBEH-
HOMY 3HadeHnIo 2. /s 9Toro 3anumeM ypaBHeHne J1Jis HAX0XKIeHU s
cOOCTBEHHOT'O BEKTOPAa I JJAHHOTO CJIydas:

2 =2 2 100 0
0O 00 ]—-21010 - X=10
0 00 001 0



IIpumep 8. Hatidume ece cobcmeaernHvle aermopst onepamopa L u3
npumepa 3.

Pemtenue. B nporiecce pemnennd mprumepa 3 Mbl HAILJIT MATPHUILY STOTO

2 =2 2
oreparopa B bazuce b = {xo,x,xQ}: Lg=10 00
0 00

Tenepp HaitjieM Bce coOCTBEHIBIE BEKTOPBI, OTBEYAIONIe cOOCTBEH-
HOMY 3HadeHnIo 2. /s 9Toro 3anumeM ypaBHeHne J1Jis HAX0XKIeHU s
cOOCTBEHHOT'O BEKTOPAa I JJAHHOTO CJIydas:

0 -2 2 0
0 -2 0]-X=10
0 0 =2 0



IIpumep 8. Hatidume ece cobcmeaernHvle aermopst onepamopa L u3
npumepa 3.

Pemmenne.
0o -2 2 0
0 -2 0]-X=120
0 0 =2 0

9TO ypaBHeHNE MOXKHO PElIUTh OYKBAJIbHO «B yMe», MojaydaeM pyHIa-

MEHTAJIbHYIO CUCTEMY DPeIleHni



IIpumep 8. Hatidume ece cobcmeaernHvle aermopst onepamopa L u3

npumepa 3.
Penienne.

0 -2 2 0
0 -2 01]-X=1]0
0 0 =2 0

9DTO ypaBHEHUE MOXKHO PelINTb OYKBAJLHO «B yMey, IoaydaeM (pyHIa-

1
MEHTAJILHYIO CHUCTEMY DelleHni 0

0



IIpumep 8. Hatidume ece cobcmeaernHvle aermopst onepamopa L u3
npumepa 3.

Pemtenne.
0 -2 2 0
0 -2 0]-X=1020
0 0 =2 0
9TO ypaBHeHNE MOXKHO PElIUTh OYKBAJIbHO «B yMe», MojaydaeM pyHIa-
1
MEHTaJIbHYIO CUCTEMY pelleHnit 0
0

CirejoBaTelbHO, COOCTBEHIbIE BEKTOPLI, OTBeYalole cOOCTBEHHO-
My sHadennio 2, nmetorT iy Cx, re C — HpomsBoJIbHOE HEHYIIEBOE

BelecTBeHHoe 41CJjIo.



IIpumep 8. Hatidume ece cobcmeaernHvle aermopst onepamopa L u3
npumepa 3.

0

Pemenne. Kcratn, MoxkHO OBLTIO cpa3y yYBUJIETH, UTO X ABJIS€TCs COO-

CTBEHHBIM BEKTOPOM, OTBEYAIONINM COOCTBEHHOMY 3HadeHuo 2. leiicTBu-
TEeJIbHO, IPU BBLIYUCICHIN MaTPHUIIBI oepaTopa L NpHW pelmeHnn IprMe-

pa 3, Mbl Haxoauu o6pas Bekropa x°, 1 noayunan L(z') = 22° to ectb

2" oTBeuaeT coOCTBEHHOMY 3HAUCHUIO 2.



IIpumep 8. Hatidume ece cobcmeaernHvle aermopst onepamopa L u3
npumepa 3.

3ajlaua pelleHa, HO MbI ceifdac clejaeM elle Koe-9To. A MMeHHO,
HalileM MaTpPUILy ollepaTopa L B Gasnce u3 cobGCTBEHHBIX BEKTOPOB
b’ = {1 +z, T+ 22, xo}. st Toro HaJio HailTu oOpas3bl Oa3UCHBIX
BeKTOpOB. ViMeem

Lod+z)=(z4+1>0—(z+1)-1+20+2)=0=0-(1+2)+0-(z+2%)+0-2°

~

Lz+2))=(z+1*2—(z+1D)(1+22)+2z+2)=0=0-(1+2)+0-(z+2?) +0-2°,
L(z®) =22 =0-(142)+0- (x+2) +2-2°.



IIpumep 8. Hatidume ece cobcmeaernHvle aermopst onepamopa L u3
npumepa 3.

La+z)=(z+1)7-0—(z+1)- 1420 +2)=0=0-(142)+0- (z+2%) +0-2°

La+2)=(@+1*2—@+1)(1+22)+2@+2)=0=0-(1+2)+0-(z+2°)+0-2°,
Lz%) =22"=0-(142)+0- (z +2°) +2-2°.

Crnenosaresbno, nonyunm Ly =

o O O
o O O
O O O



IIpumep 8. Hatidume ece cobcmeaernHvle aermopst onepamopa L u3

npumepa 3.

La+z)=(z+1)7-0—(z+1)- 1420 +2)=0=0-(142)+0- (z+2%) +0-2°

La+2)=(@+1*2—@+1)(1+22)+2@+2)=0=0-(1+2)+0-(z+2°)+0-2°,
Lz%) =22"=0-(142)+0- (z +2°) +2-2°.

000
Crnenosaresbno, nonyunm Lg> = | 0 0 0
00 2

ObpaTuTe BHUMaHNUE Ha TO, YTO 3Ta MaTpuiia — juaroHaibHas. Ciy-
qaitHo j 910! MbI 00CyIIM 3TO B CJIEJIYIOIIEM pas/ielie.

Beprémcsa K jgexium?



ITpumep 9. Pewume mampuyroe ypasrenue

<(ai)=(h)

Pelrrienune.



ITpumep 9. Pewume mampuyroe ypasrenue

<(ai)=(h)

Pemtenne. Acno, aro X — marpuna pasmepHocts 2 X 2.



ITpumep 9. Pewume mampuyroe ypasrenue

1 2 16
-1 _
<ai)x-01)
Permmenne. Matpura onpenensiercs ceonmu koddpdumuentamu. [Tosro-

MY TIOJOKIM X =



ITpumep 9. Pewume mampuyroe ypasrenue

<(ai)=(h)

Permmenne. Matpura onpenensiercs ceonmu koddpdumuentamu. [Tosro-

a b
X = .
MY ITI0JIOZKIM < . d)



ITpumep 9. Pewume mampuyroe ypasrenue

<(ai)=(h)

Permmenne. Matpura onpenensiercs ceonmu koddpdumuentamu. [Tosro-

a b
X = .
MY ITI0JIOZKIM < . d)

[ToncraBiss B ucxopnoe ypapHenue, morydaem



ITpumep 9. Pewume mampuyroe ypasrenue

<(ai)=(h)

Permmenne. Matpura onpenensiercs ceonmu koddpdumuentamu. [Tosro-

a b
X = .
MY ITI0JIOZKIM < . d)

[ToncraBiss B ucxopnoe ypapHenue, morydaem

(23) GDCD-(9)=



ITpumep 9. Pewume mampuyroe ypasrenue
I 2 16
-1 _
<) ()

Permmenne. Matpura onpenensiercs ceonmu koddpdumuentamu. [Tosro-

a b
X = .
MY ITI0JIOZKIM < . d)

[ToncTaBiasis B HCXOQHOE ypaBHEHUE, T0TydacM
a b (12)(ab)_(16) _
c d 3 4 cd) \14
L d=b\ (12 ab)_(16)
ad —bc \ —c a 34 cd/) \14




ITpumep 9. Pewume mampuyroe ypasrenue

c(in)-(11)

Pelrrienune.

()G () -(08) =

( —3ab + 2¢ — 3bc B

ad — be ’
—3bd — 30* + 2d* — 6ad + Gbc .
— ad — be -
3ac + 3a? — 2¢2 — ad + be
ad — bc

3ab — 2cd + 3be
\ ad — be B

4.




ITpumep 9. Pewume mampuynoe ypasrenue

C (Y

Pemenne.
( —3ab + 2¢ — 3bc 1
ad — be -
—3bd — 3b% + 2d? — 6ad + 6bc ¢
— ad — be -
3ac + 3a% — 2¢% — ad + be
=1,
ad — be
3ab — 2c¢d + 3bc _4
\ ad — be o

ﬂa—a—a, CUCTEMa N3 YEThIPEX HEeJIMHENHBIX ypaBHeHI/Iﬁ C 9€TbIPpbM HENU3-

BECTHBLIMU...



ITpumep 9. Pewume mampuyroe ypasrenue

C (Y

Pemnenne.
( —3ab + 2¢ — 3bc 1
ad — be o
—3bd — 3b% + 2d? — 6ad + 6bc ¢
— ad — be -
3ac + 3a? — 2¢2 — ad + be
=1,
ad — be
3ab — 2c¢d + 3bc _4
\ ad — be -

Ha-a-a, cucrema M3 YeThIpex HEJINHENMHBIX YPaBHEHMI ¢ YeThIpbMs HEN3-

BECTHDBIMI. ..
Cnacubo poJiHOI mapTUM 3a Hallle CYaCT/IUBOE JEeTCTBO...



ITpumep 9. Pewume mampuyroe ypasrenue

c(in)-(11)

Pemenne.
( —3ab + 2¢ — 3bc B
ad — be -
—3bd — 3b* + 2d? — 6ad + 6bc _¢
— ad — be -
3ac + 3a? — 22 — ad + be _1
ad — be -
3ab — 2c¢d + 3bc _4
\ ad — be -

Hy:xna apyras mjes.



IIpumep 9. Pewume mampuunoe ypasrerue

12 16
-1 _
A lsa ) 7y

Pentenne. Moo monbITaThCd ¢CBECTU NCXOHYIO 38/1a9y K JTUHEHHBIM
ypaBHEHUSM, JIMTHEHHBIM (DYHKIUSM, 3ajJiadaM JIMHEHHONH aareopnl. Jls
9TOT0 OOBIYHO PUMEHAIOTCS CICTYIONTNE METOIbI:



IIpumep 9. Pewume mampuunoe ypasrerue

12 16
-1 _
A lsa ) 7y

Pentenne. Moo monbITaThCd ¢CBECTU NCXOHYIO 38/1a9y K JTUHEHHBIM
ypaBHEHUSM, JIMTHEHHBIM (DYHKIUSM, 3ajJiadaM JIMHEHHONH aareopnl. Jls
9TOT0 OOBIYHO PUMEHAIOTCS CICTYIONTNE METOIbI:

BO-IIEPBBIX, «PACIIENIeHrey [ePeMeHHBbIX (CBeJleHne 3aJladi O KBaJpa-
THYIHBIX dopMax K OWIMHEHHBIM dopMaM, MeTod bepHy/m pemeHus
JIMHEHOTO yPaBHEHUS );



IIpumep 9. Pewume mampuunoe ypasrerue

12 16
-1 _
A lsa ) 7y

Pentenne. Moo monbITaThCd ¢CBECTU NCXOHYIO 38/1a9y K JTUHEHHBIM
ypaBHEHUSM, JIMTHEHHBIM (DYHKIUSM, 3ajJiadaM JIMHEHHONH aareopnl. Jls
9TOT0 OOBIYHO PUMEHAIOTCS CICTYIONTNE METOIbI:

BO-IIEPBBIX, «PACIIENIeHrey [ePeMeHHBbIX (CBeJleHne 3aJladi O KBaJpa-
THYIHBIX dopMax K OWIMHEHHBIM dopMaM, MeTod bepHy/m pemeHus
JIMHEHOTO yPaBHEHUS );

BO-BTOPBIX, CMeHa POJIell U NPHOPUTETOB (M3MEeHeHue poJieil mapamer-
POB 1 HEU3BECTHBIX, 3aMeHa KOHCTAHTHI Ha IIePEeMEHHYIO, TOXKICCTBEH-
Hble TTpeodpa3oBalnd BhIPayKeHWH WM PaBHOCUJIbHBIE ITPeoOPa3oBaHns
VDaBHEHHWI, BBeJIEHNE JIOTOTHUTEIbHBIX (DYHKITHIT).



ITpumep 9. Pewume mampuyroe ypasrenue

<(ai)=(h)

Pemmenne. Hanpumep, ji/1s1 Toro, 9To0bI OTYIUTH JUHEHHbIE BhIPazKe-
HUsT OT MaTpuilbl X, YMHOXKHIM 00e JacTH UCXOJHOIO YpPaBHEHUS CJIeBa

(a3)x=x(15)

Ha MaTpuily X:



ITpumep 9. Pewume mampuyroe ypasrenue

<(ai)=(h)

Pemmenne. Hanpumep, ji/1s1 Toro, 9To0bI OTYIUTH JUHEHHbIE BhIPazKe-
HUsT OT MaTpuilbl X, YMHOXKHIM 00e JacTH UCXOJHOIO YpPaBHEHUS CJIeBa

(19)x-x(11),

B janHoM ciiydae MbI 110JIydaeM CUCTeMY JINHEMHBIX ypaBHEHU OTHOCH-

Ha MaTpuily X:

TeJIbTHO KO3 MUIMEHTOB MaTPUIlhl X :



ITpumep 9. Pewume mampuyroe ypasrenue

<(ai)=(h)

Pemmenne. Hanpumep, ji/1s1 Toro, 9To0bI OTYIUTH JUHEHHbIE BhIPazKe-
HUsT OT MaTpuilbl X, YMHOXKHIM 00e JacTH UCXOJHOIO YpPaBHEHUS CJIeBa

(a3)x=x(15)
L) (a)=(0a) ()=

Ha MaTpuily X:



ITpumep 9. Pewume mampuyroe ypasrenue

<(ai)=(h)

Pemmenne. Hanpumep, ji/1s1 Toro, 9To0bI OTYIUTH JUHEHHbIE BhIPazKe-
HUsT OT MaTpuilbl X, YMHOXKHIM 00e JacTH UCXOJHOIO YpPaBHEHUS CJIeBa

(a3)x=x(15)

( a+2c=a+b,

1 2 a b [(abd 16 N b+ 2d = 6a + 40,
3 4 cd) \cd 1 4 3a +4c=c+d,

\ 3b 4+ 4d = 6¢ + 4d.

Ha MaTpuily X:

7\




ITpumep 9. Pewume mampuyroe ypasrenue

<(ai)=(h)

Pemmenne. Hanpumep, ji/1s1 Toro, 9To0bI OTYIUTH JUHEHHbIE BhIPazKe-
HUsT OT MaTpuilbl X, YMHOXKHIM 00e JacTH UCXOJHOIO YpPaBHEHUS CJIeBa

(a3)x=x(15)

( a+2c=a+b,

1 2 a b [(abd 16 :><b—|—2d:6a—|-4b,
3 4 cd) \cd 1 4 3a +4c=c+d,

\ 3b 4+ 4d = 6¢ + 4d.

Ha MaTpuily X:

[Tonyunmm cucrtemMy JUHEMHBIX YPaBHEHMII.



ITpumep 9. Pewume mampuyroe ypasrenue

<(ai)=(h)

Pemmenne. Hanpumep, ji/1s1 Toro, 9To0bI OTYIUTH JUHEHHbIE BhIPazKe-
HUsT OT MaTpuilbl X, YMHOXKHIM 00e JacTH UCXOJHOIO YpPaBHEHUS CJIeBa

(a3)x=x(15)

( a+2c=a+b,

1 2 a b [(abd 16 :><b—|—2d:6a—|-4b,
3 4 cd) \cd 1 4 3a +4c=c+d,

\ 3b 4+ 4d = 6¢ + 4d.

Ha MaTpuily X:

Ho MBI paccMoTpuM 1pyToii BapuaHT pelIeHHs].



1 2 16
34 X=a 14

Kak mpaBuio, 1pu pelnieHnii ypaBHEeHUII OCHOBHAasl I€JIb COCTOUT B CBe-
JIEHNH HCXOJIHOIO ypaBHEHUs K BUJY, JJIT KOTOPOTO MMEETCsI THUIIOBO
CIIOCOD peleHus:

— K cHcTeMe JIMHEHHbIX ypaBHeHuil (perenne mertojiom laycca nim ¢
romornbio hopmyst Kpamepa);

— K ypasreruio Bujia @(x) = C, TJe ¢ — OJiHa U3 OCHOBHBIX DJIEMEH-
TapHbIX (BYHKINI (cTeleHHas, moka3aTe/IbHast, JjorapugMuIecKast, Tp-
POHOMETPUYECKasi, 00paTHasT TPUTOHOMETPUIECKAsT ),

tunoBoe JincdepeHnnaabHoe ypaBHeHne (YpaBHEeHNe ¢ pas e IstiOIuMI-
CsT [IepeMeHHbIMU, JINHEHOe U T.J1.),

— K MaTpuuHoMy ypaaennio AX B = C u ap.



ITpumep 9. Pewume mampuyroe ypasrenue
I 2 16
-1 _
<) ()

Pemenne.
1 2 16
(a1)x=x(1 1)

J1J1st 9TOTO TPUMEHSTFOTCS CJIJTYIOIIIe MEeTOIbI:

— paBHOCHJIbHBIE MTPeobpa30BaHus ypaBHEHMII;

— cBejienne K ypasaeruio o(z)5(x) = 0;

— JIOKA3aTeJIbCTBO TOTO, UTO B MOJyUeHHOM ypapHeruun y(x) = C «nc-
710 C' gBJISI€TCsT SKCTPEMaJTbHBIM 3HAUeHneM (DYHKITIN Y.



ITpumep 9. Pewume mampuyroe ypasrenue
I 2 16
-1 _
<) ()

Pemenne.
1 2 16
(a1)x=x(1 1)

B nanHom ciaydae HAIIpalInBaeTCd BBIIOJIHUTE Ipeodpa3oBaHiue:

(a3)x=x(15) =



ITpumep 9. Pewume mampuyroe ypasrenue
I 2 16
-1 _
<) ()

Pemenne.
1 2 16
(a1)x=x(1 1)

B nanHom ciaydae HAIIpalInBaeTCd BBIIOJIHUTE Ipeodpa3oBaHiue:

(a)x=x(8) = G3) e (h) (o)



IIpumep 9. Pewume mampuunoe ypashenue
1 9 16

_1 _
c(51)x=01)

Pelrrienune.

19 16
(51)x=x(11)
B jannom ciyuae HalpallliBaeTcs BLITOJHUTL IPeodpa3oBaHue:
19 16 19 16 00
(3 4)XX(1 4) < (3 4)X_X<1 4)(0 0)'

Bripakenne B JIeBOil 4aCTU IOCIETHErNO PABEHCTBA ABJIAETCS JIMHEHHOM
dyHKIHEl.



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16
-1 _
< (ai)x-()
Pemnienne.
1 2 16
(53)r=x(1)

(1) (11)-(00)

MOKHO  MHTEPIPETUPOBATH  KaK  YTBEPKJCHUE

PaBeHcTBO

MaTpuia X OpUHAJJIEKHUT /Py  JIMHEHHOTO

@)

TOM qTo

)

oriepaTopa



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16
-1 _
< (ai)x-()
Pemnienne.
1 2 16
(53)r=x(1)

(1) (11)-(00)

MOXKHO  MHTEPIPETUPOBATH  KaK  yTBEPXKJEHUE O  TOM

PaBeHcTBO

qTo

)

MaTpuia X OpUHAJJIEKHUT  €/Ipy  JIMHEHHOTO  olepaTopa

z<x>(§ i)X—XG Z)



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16
-1 _
< (ai)x-()

Pemenne.
1 2 16
(a1)x=x(1 1)

Taxkum oOpasoM, pelleHre MCXOJHOI0 ypaBHEHMA MBI CBEIN K 3ajadve
OTBICKaHUS dAJipa JIMHEMHOI'O OllepaTopa

= ()5 (1)

B KOHEYHOMEPHOM JIMHEHHOM MPOCTPAHCTBE.



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16
-1 _
<a1)x-(1)

Pemtenue. [Ipumenum TuoBoii mial OThICKaHUA dapa oneparopa L:
1) BBecTn Gaszuc B nexoiHOrO JIMHEHHOTO TPOCTPAHCTBA,;



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16
-1 _
<(ai)x-()

Pemtenue. [Ipumenum TuoBoii mial OThICKaHUA dapa oneparopa L:
1) BBecTn Gaszuc B nexoiHOrO JIMHEHHOTO TPOCTPAHCTBA,;
2) nafitu B 3TOM Oasuce marpuily Ly oneparopa L;



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16
-1 _
<(ai)x-()

Pemtenue. [IpumenumM TUoBOM MaH OTBICKAHUS dapa OllepaTopa L:
1) BBecTn Gaszuc B nexoiHOrO JIMHEHHOTO TPOCTPAHCTBA,;
2) nafitu B 3TOM Oasuce Marpuily L oneparopa f/;
3) ucmosb3yss TeopeMy O KOOpJAMHATaX obpa3a BEKTOpa, CBECTH
OTBICKaHne BeKTopa X U3 sjpa olepaTopa L x peennio MaTPUIHOro

ypasnenus Ly [ X|g = [0]p:



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16

~1
X 3 4 X = 14

Pemtenue. [IpumenumM TUoBOM MaH OTBICKAHUS dapa OllepaTopa L:
1) BBecTn Gaszuc B nexoiHOrO JIMHEHHOTO TPOCTPAHCTBA,;
2) nafitu B 3TOM Oasuce Marpuily L oneparopa f/;
3) ucmosb3yss TeopeMy O KOOpJAMHATaX obpa3a BEKTOpa, CBECTH
OTBICKaHne BeKTopa X U3 sjpa olepaTopa L x peennio MaTPUIHOro
ypasnenus Ly [ X|g = [0]p:
4) HaiiTn OGa3uc MPOCTpaHCTBA PEIIeHNil ToC/Ie/IHell CUCTEMbI, TO €CTh ee
dbyHIaMeHTaJIbHYI0 CUCTEMY PelIeHN’IA;



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16

~1
X 3 4 X = 14

Pemtenue. [IpumenumM TUoBOM MaH OTBICKAHUS dapa OllepaTopa L:
1) BBecTn Gaszuc B nexoiHOrO JIMHEHHOTO TPOCTPAHCTBA,;
2) nafitu B 3TOM Oasuce Marpuily L oneparopa f/;
3) ucmosb3yss TeopeMy O KOOpJAMHATaX obpa3a BEKTOpa, CBECTH
OTBICKaHne BeKTopa X U3 sjpa olepaTopa L x peennio MaTPUIHOro
ypasnenus Ly [ X|g = [0]p:
4) HaiiTn OGa3uc MPOCTpaHCTBA PEIIeHNil ToC/Ie/IHell CUCTEMbI, TO €CTh ee
dbyHIaMeHTaJIbHYI0 CUCTEMY PelIeHN’IA;
5) maiitTi 1ipoodpasbl X1, Xo, ..., X BeKTOpoB U3 dyHIaMEHTAIBHOI
CUCTEMbI pelleHuii;



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16

~1
X 3 4 X = 14

Pemtenue. [IpumenumM TUoBOM MaH OTBICKAHUS dapa OllepaTopa L:
1) BBecTn Gaszuc B nexoiHOrO JIMHEHHOTO TPOCTPAHCTBA,;
2) nafitu B 3TOM Oasuce Marpuily L oneparopa f/;
3) ucmosb3yss TeopeMy O KOOpJAMHATaX obpa3a BEKTOpa, CBECTH
OTBICKaHne BeKTopa X U3 sjpa olepaTopa L x peennio MaTPUIHOro
ypasnenus Ly [ X|g = [0]p:
4) HaiiTn OGa3uc MPOCTpaHCTBA PEIIeHNil ToC/Ie/IHell CUCTEMbI, TO €CTh ee
dbyHIaMeHTaJIbHYI0 CUCTEMY PelIeHN’IA;
5) maiitTi 1ipoodpasbl X1, Xo, ..., X BeKTOpoB U3 dyHIaMEHTAIBHOI
CUCTEMbI pelleHuii;
6) 3anucaTh MHOXKECTBO PEIIeHU HCXOHOTO YPABHEHUS.



IIpumep 9. Pewume mampuunoe ypasrerue

<(ai)=(h)

Pemntenne. 1) Beejem 6asuc JMHERHOTO MPOCTPAHCTBA MATPHIL pas-
MEPHOCTHU 2 X 2:

s={(00) (50)- (10)- ()}



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16
-1 _
<(ai)x-()

Pemtenne. 2) Haiijiém B 6a3uce B marpuity Ly oneparopa L:

~ (10
L —_
(1)



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16
-1 _
<(ai)x-()

Pemtenne. 2) Haiijiém B 6a3uce B marpuity Ly oneparopa L:

P(00)=(3) Go)=(n) (15) -



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16
-1 _
<(ai)x-()

Pemtenne. 2) Haiijiém B 6a3uce B marpuity Ly oneparopa L:

P(0a)=(3) Gon) - (o) (5) = (50),



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16
-1 _
<(ai)x-()
Pemtenne. 2) Haiijiém B 6a3uce B marpuity Ly oneparopa L:
ﬁ10—12 Loy (10 16y ( 06
00/) \34 00 00 14) \=30)’
~ (01
L pu—
(00)



ITpumep 9. Pewume mampuyroe ypasrenue
1 2 16
-1 _
<(ai)x-(1)

Pemtenne. 2) Haiijiém B 6a3uce B marpuity Ly oneparopa L:

i Loy (12 1oy (10 1 6Y 06
00/) \34 00 00 14) \=30)’

7 01y (12 01y (01 16y (1 3
00/) \34 00 00 14) \0 =3/’



ITpumep 9. Pewume mampuyroe ypasrenue
1 2 16
-1 _
<(ai)x-(1)
Pemtenne. 2) Haiijiém B 6a3uce B marpuity Ly oneparopa L:
i Loy (12 1oy (10 1 6Y 06
00/) \34 00 00 14) \=30)’
[A/Ol_12 01y (01 16y (1 3
00/) \34 00 00 14) \0 =3/’
~ (00
f(10)-



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16

-1 _

<(ai)x-(1)

Pemtenne. 2) Haiijiém B 6a3uce B marpuity Ly oneparopa a L

i Loy (12 1oy (10 16 06
00/) \34 00 00 1 4 30

7 01y (12 01y (01 16 3
00/) \34 00 00 14 —3

i 00\ (12 00\ (00 16 2 0
10) \34 10 10 3 6



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16
-1 _
<(ai)x-(1)

Pemtenne. 2) Haiijiém B 6a3uce B marpuity Ly oneparopa a L
i Loy (12 1oy (10 1 6Y 06
00/) \34 00 00 14/, 30
(12 01y (01 1 6Y 3
-\ 34 00 00 14/, —3
0
36

(éi)(?ﬁ%(?ﬁ)(ii)-(

— O o O o

~>
e N N



IIpumep 9. Pewume mampuunoe ypasrerue

<(ai)=(5)

Pemenme. 2) Haiijém 5 6asuce B marpuiy L oneparopa L:
oa)=(at) (o) -(oo) (15)=(50),
H(00)= () Ga) - 60) (D)= (0 5)
(V)=o) (0)- (o) () =(26),
(o1)=(2) ()=o) G- 73):



ITpumep 9. Pewume mampuynoe ypasrenue
I 2 16
—1 _
<))

Pemenne. 2) Haiijém B 6asuce B marpuiy Ly oneparopa L:
~ (10 0 6 ~ (01 1 3
Hoo)=(20) #(50)=(03)
~ (00 —2 0 ~ (00 0 —2
H(10)=(28) 2(0h)=(1 )

Buaunt, marpuina L oneparopa L B basuce B mmeer Bup

Lg =



ITpumep 9. Pewume mampuynoe ypasrenue
1 2 16
—1 .
<))
Pemenne. 2) Haiijém B 6asuce B marpuiy Ly oneparopa L:
~ (10 0 6 ~ (01 1 3
Hoo)=(20) #(00)=(03):
~ (00 —2 0 ~ (00 0 —2
H(10)=(28) 2(0h)=(1 )
3HauuT, Marpuua Ly omneparopa L B Gasuce B umeer Buj
0 6 10 01
- (o0)=oCon)re(50)-
b~ | v (OO0 4o (00
10 01/



ITpumep 9. Pewume mampuynoe ypasrenue
1 2 16
_]_ .
< (53)x-(1)
Pemtenne. 2) Haiijiém B 6a3uce B marpuity Ly omeparopa L
~ (10 0 6 ~ (01 1 3
Hoo)=(50) 2(00)=(os )
~ (00 —2 0 ~ (00 0 —2
i(V0)=(56) 2(ov)=(170)
3HauuT, Marpuua Ly omneparopa L B Gasuce B umeer Buj
0 06 10 01
6 (—3 0)_0'(0 0)+6'(0 0)+

R G B A R !



ITpumep 9. Pewume mampuunoe ypasrenue
1 2 16
—1 .
<a1)r=01)
Pemtenne. 2) Haiijiém B 6a3uce B marpuity Ly omeparopa L
~ (10 06 ~ (01 I 3
Hoo)=(20) 2(00)=(02)
~ (00 —2 0 ~ (00 0 —2
H(1o)=(56) +0)=(1 %)
3HauuT, Marpuua Ly omneparopa L B Gasuce B umeer Buj
0 13_1.10+3.01+
§ 0 -3/ 00 0 0

R G T A () R 9]



ITpumep 9. Pewume mampuynoe ypasrenue

C (Y

Pemtenne. 2) Haiijiém B 6a3uce B marpuity Ly omeparopa L
~ (10 0 6 ~ (01 I 3
Hoo)=(0) 2lo0)=(0 )
~ (00 —2 0 ~ (00 0 —2
H(1o)=(Ze) +(Gv)=(1 o)
3HauuT, Marpuua Ly omneparopa L B Gasuce B umeer BT
0 1 13—1-1O+3-01+
6 3 0 -3/ 00 00

Lg = .
B~=1 -3 o0 w0 (00 1z (OO
0 -3 10 01)



ITpumep 9. Pewume mampuynoe ypasrenue
1 2 16
_]_ .
< (53)x-(1)
Pemtenne. 2) Haiijiém B 6a3uce B marpuity Ly omeparopa L
~ (10 06 ~ (01 1 3
H(oo0)=(50) (o0)=(0 )
~ (00 —2 0 ~ (00 0 —2
i(V0)=(0) #(01)=(1 7).
3HauuT, Marpuua Ly omneparopa L B Gasuce B umeer Buj
0 1 —2 0 10 01
6 3 (—36)_(_2)'(0 0)“)'(0 o)

Lg = .
B~=1 -3 o0 vy (00 16 (00
0 -3 10 01,



ITpumep 9. Pewume mampuynoe ypasrenue
1 2 16
_]_ .
< (53)x-(1)
Pemtenne. 2) Haiijiém B 6a3uce B marpuity Ly omeparopa L
~ (10 06 ~ (01 1 3
H(oo0)=(50) (o0)=(0 )
~ (00 —2 0 ~ (00 0 =2
i(V0)=(0) #(01)=(1 7).
3HauuT, Marpuua Ly omneparopa L B Gasuce B umeer Buj
0 1 —2 —2 0 10 01
6 3 0 (—36)_<_2>'(00)+0'<00)

Lg = . \
B=1 -3 0 -3 vy (00 6. (00
0 -3 6 10 01



ITpumep 9. Pewume mampuynoe ypasrenue
1 2 16
_]_ .
< (53)x-(1)
Pemtenne. 2) Haiijiém B 6a3uce B marpuity Ly omeparopa L
~ (10 06 ~ (01 1 3
H(oo0)=(50) (o0)=(0 )
~ (00 —2 0 ~ (00 0 =2
i(V)=(5s) 2(ov)=(10)
3HauuT, Marpuua Ly omneparopa L B Gasuce B umeer Buj
0 1 =2 0 —2 10 01
6 3 0 (1 0)_0'(0 0)+(_2)'<0 o)

j .
b 3 0 -3 (00N 00"
0 —3 6 10 0 1

/



ITpumep 9. Pewume mampuynoe ypasrenue
1 2 16
_]_ .
< (53)x-(1)
Pemtenne. 2) Haiijiém B 6a3uce B marpuity Ly omeparopa L
~ (10 06 ~ (01 1 3
H(oo0)=(50) (o0)=(0 )
~ (00 —2 0 ~ (00 0 =2
i(V0)=(5e) t(o1)=(17)
3HauuT, Marpuua Ly omneparopa L B Gasuce B umeer Buj
0O 1 -2 0 0 =2 10 01
6 3 0 —2 (1 0)_0'<0 0)+(_2>'<0 0)

j . \
b 3 0 -3 1 (00, (00
0-3 6 0 10 01



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16
-1 _
< (ai)r-()

Perntenne. 3) Vcnosnbsyst Teopemy o KoopjamHartax oOpasa Bek-
TOpAa, CBeJiIeM OThICKalne BeKTopa X U3 djpa orepaTopa L K perennio
marpuunoro ypasienus Ly [X|g = [0]p:

0 1 -2 0 0
6 3 0 —2 0
3 0 -3 1 Xl = 0
0-3 6 0 0



4) Haitném pyHgaMeHTAaIbHYIO CUCTEMY PEIIeHUIA:

0 1 -2 0
6 3 0 -2
-3 0 -3 1

0 -3 6 0



4) Haitném pyHgaMeHTAaIbHYIO CUCTEMY PEIIeHUIA:

0 1 -2 0
6 3 0 -2
-3 0 -3 1

0 -3 6 0



4) Haitném pyHgaMeHTAaIbHYIO CUCTEMY PEIIeHUIA:

0 1 -2 0 01 -2 0
6 3 0 —2 60 6 —2
3 0-3 1|7 30-3 1]~
0 -3 6 0 00 0 0



4) Haitném pyHgaMeHTAaIbHYIO CUCTEMY PEIIeHUIA:

0 1 -2 0 01 -2 0
6 3 0 —2 60 6 —2
3 0-3 1|71 =30-=3 1"
0 -3 6 0 00 0 0



4) Haitném pyHgaMeHTAaIbHYIO CUCTEMY PEIIeHUIA:



4) Haitném pyHgaMeHTAaIbHYIO CUCTEMY PEIIeHUIA:

| ) ()

01 =20
-3 0 =31

~(



4) Haitném pyHgaMeHTAaIbHYIO CUCTEMY PEIIeHUIA:

S e — e

) ) [XQ]B - (

— @& O e

) — [Xilg = (

01 =20
-3 0 =31

~(



4) Haitném pyHgaMeHTAaIbHYIO CUCTEMY PEIIeHUIA:



4) Haitném pyHgaMeHTAaIbHYIO CUCTEMY PEIIeHUIA:

O e — e
N~
I
A
(&
>,
~—
— o O M
~_
I
H
>,

T
VR
e g—
7T
— O
=T

(



4) Haitném pyHgaMeHTAaIbHYIO CUCTEMY PEIIeHUIA:



4) Haitném pyHgaMeHTAaIbHYIO CUCTEMY PEIIeHUIA:

— O O ™M

01 -2 20
-3 0 -3 1

~(



4) Haitném pyHgaMeHTAaIbHYIO CUCTEMY PEIIeHUIA:

S AN — M

) ) [XQ]B - (

— O O ™M

) — [Xilg = (

01 =20
-3 0 =31

~(



IIpumep 9. Pewume mampuunoe ypasrerue

1 2 16
-1 _
< (ai)x-()
Pemntenne. 5) Haiijiém ripoobpaser X1, X, ..., X BeKTOpOB u3 (hyH-

JlaMeHTabHOl cucrembl pertenuit: [ Xi)g = (1 0 0 3 )t =

= X; =



IIpumep 9. Pewume mampuunoe ypasrerue

1 2 16
-1 _
< (ai)x-()
Pemntenne. 5) Haiijiém ripoobpaser X1, X, ..., X BeKTOpOB u3 (hyH-

JlaMeHTabHOl cucrembl pertenuit: [ Xi)g = (1 0 0 3 )t =

10 01 0 0 0 0
ot (P Ya0 (0 s (00 ea (10 -



IIpumep 9. Pewume mampuunoe ypasrerue

1 2 16
-1 _
< (ai)x-()
Pemntenne. 5) Haiijiém ripoobpaser X1, X, ..., X BeKTOpOB u3 (hyH-

JlaMeHTabHOl cucrembl pertenuit: [ Xi)g = (1 0 0 3 )t =

10 01 00 00 10
= Xl_l'(o o)+0'(o 0)+0'(1 o)+3'<0 1)‘(0 3)’



ITpumep 9. Pewume mampuyroe ypasrenue
1 2 16
-1 _
<(ai)x-()

Pemntenne. 5) Haiijiém ripoobpaser X1, X, ..., X BeKTOpOB u3 (hyH-

JlaMeHTabHOl cucrembl pertenuit: [ Xi)g = (1 0 0 3 )t =

10 01 00 00 10
= Xl_l'(o o)+0'(o 0)+0'(1 o)+3'<0 1)‘(0 3)’
Xlg=(0213) =

= X, =



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16
-1 _
<(ai)x-()

Pemntenne. 5) Haiijiém ripoobpaser X1, X, ..., X BeKTOpOB u3 (hyH-

JlaMeHTabHOl cucrembl pertenuit: [ Xi)g = (1 0 0 3 )t =

10 01 00 00 10
= Xl_l'(o o)+0'(o 0)+0'(1 o)+3'<0 1)‘(0 3)’

10 01 00 00
() (0 Yo (2 D) (0



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16
-1 _
<(ai)x-()

Pemntenne. 5) Haiijiém ripoobpaser X1, X, ..., X BeKTOpOB u3 (hyH-

JlaMeHTabHOl cucrembl pertenuit: [ Xi)g = (1 0 0 3 )t =

10 01 00 00 10
= Xl_l'(o o)+0'(o 0)+0'(1 o)+3'<0 1)‘(0 3)’

10 01 00 00 0 2
. X2_0.<0 O)+2.<0 O>+1.(1 0)+3.(0 1>_<1 3).



IIpumep 9. Pewume mampuunoe ypasrerue

<(ai)=(5)

Perntenune. 6) 3anuiien MHOXKECTBO PEIIEHNIT HCXOIHOIO YpaBHEHUS.

(10 02\ [a 23
MbIHOJIquJH/I,qToX—Oz<O3)+5<13>—(63a+35>.



IIpumep 9. Pewume mampuunoe ypasrerue
1 2 16
X! X = .
(1)x=(11)
Perntenune. 6) 3anuiien MHOXKECTBO PEIIEHNIT HCXOIHOIO YpaBHEHUS.

(10 02\ [a 23
MbIHOJIy‘{I/IJH/I,‘{TOX—CV(O3)+5(13>—(ﬁ3a+35).

[To yciioBuio marpuna X obpaTuma, 3HAYUT, CONIACHO KPUTEPMIO 00-
PATHMOCTU MATPHUIIbI



IIpumep 9. Pewume mampuunoe ypasrerue

<(ai)=(5)

Perntenune. 6) 3anuiien MHOXKECTBO PEIIEHNIT HCXOIHOIO YpaBHEHUS.

(10 02\ [a 23
MbIHOJIy‘{I/IJH/I,‘{TOX—CV(O3)+5(13>—(ﬁ3a+35).

[To yciioBuio marpuna X obpaTuma, 3HAYUT, CONIACHO KPUTEPMIO 00-
PATHMOCTU MATPHUIIbI

det X #0 =



IIpumep 9. Pewume mampuunoe ypasrerue

<(ai)=(5)

Perntenune. 6) 3anuiien MHOXKECTBO PEIIEHNIT HCXOIHOIO YpaBHEHUS.

(10 02\ [a 23
MbIHOJIy‘{I/IJH/I,‘{TOX—CV<O3)+5(13>—(63a+35).

[To yciioBuio marpuna X obpaTuma, 3HAYUT, CONIACHO KPUTEPMIO 00-
PATHMOCTU MATPHUIIbI

Q 2011

det X #0 = 8 30438

#07



IIpumep 9. Pewume mampuunoe ypasrerue

<(ai)=(5)

Perntenune. 6) 3anuiien MHOXKECTBO PEIIEHNIT HCXOIHOIO YpaBHEHUS.

(10 02\ [a 23
MbIHOJIy‘{I/IJH/I,‘{TOX—CV<O3)+5(13>—(63a+35).

[To yciioBuio marpuna X obpaTuma, 3HAYUT, CONIACHO KPUTEPMIO 00-
PATHMOCTU MATPHUIIbI

Q 20

det X #0 = 8 30+ 38

= 3a” + 308 — 28 # 0,




IIpumep 9. Pewume mampuunoe ypasrerue

<(ai)=(5)

Perntenune. 6) 3anuiien MHOXKECTBO PEIIEHNIT HCXOIHOIO YpaBHEHUS.

(10 02\ [a 23
MbIHOJIy‘{I/LHI/I,‘{TOX—CV<O3)+5(13>—(63a+36).

[To yciioBuio marpuna X obpaTuma, 3HAYUT, CONIACHO KPUTEPMIO 00-
PATHMOCTU MATPHUIIbI

Q 20
B 3a+ 303

OTKYJa o # (—1 + E) B.

det X #0 = = 30’ 4 308 — 26% # 0,

2 12



IIpumep 9. Pewume mampuunoe ypasrerue

(12 16
<a1)x-(1)
1 11
OtBet: X = (g 3&+§§),mea§é <—§i\/%> B.

Bepnémcsa K jgexium?



ITpumep 10. Hatimu conpﬂomeHH’bLiZ K onepamopy f’ OCYULECN G-
AATOULEMY _NPOCUYUPOGANUE naockocmu' U na eexmop a NapPasLEADHO
6EKMOPY b 00pasyowemy c a yeon o, 2de 0 < o < 1 (em.puc.3).

Pelrtenue.

P(X) 72

a

ol

Puc. 3.

IT.e. ABYMEPHOI'O JINHEAHOIO MPOCTPAHCTBA I'€OMETPUIECCKUX BEKTOPOB.



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

Pemmenne. MoxkHo npeio:KuTh, Kak MUHUMYM, JIBa CIIOCO0a pele-
HUS: BO-TIEPBLIX, PelleHne TeOMeTPUIeCcKoe U, BO-BTOPBIX, CTaHIapTHOE
pelieHne, ¢ MOMOIIIBIO MEPEXo/ia B «ITPOCTPAHCTBO KOOPAMHATY, B JINHEI-
HOEe IPOCTPaHcTBO R



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

I'eomeTpuveckoe penienune. [J1aBHBIN HEJIOCTATOK 9TOTO PEIIEHUST
COCTOUT B TOM, YTO OHO OCHOBAHO Ha 3HAYMUTEJILHO MEHEe «CTaHJIapTH-
30BAaHHOM» MaTeMaTU4YeCKOM allllapaTe, B Y4aCTHOCTHU, He OYE€Hb MOHATHO
JlayKe, Kak «T"eoOMeTPUYeCKN» 3a/laTh UCKOMBII ollepaTop P (ITO BBI3BI-
BaeT TPYJHOCTHU C UCHOJIb30BAHUEM CTPATErMU COCTABJICHUA YpPaBHe-
nuit). [Tosromy 970 pererne OyIeT «IBPUCTUIECKUM», ITO BBIPAZKAETCS,
B JaCTHOCTHU, B OOMJIBHOM MCIIOJIb30BaHUM (Dpasbl «3aMETUM, UTO>.



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

I'eomerpuyeckoe permenme. llrak, cHadajia 3amemum, 4mo omnepa-
Top P* He HY/IEeBOIl 1 He TOXKJICCTBEHHBIN, TaK KaK

(2.7 (F)) = (P(3).7) = (3.7) A0,

TO ectb P* £ 0 u

(5.0 (8)) = ((5).8) - (3.8) =04 (5.5).

R — R
oTKyIa P* (b) =% b, To ectb P* geiictByer Ha U He TOXKIECTBEHHO.



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-

AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-

mopy b, oépa3ynnueAQ/c:E? yeon o, 2de 0 < a < m (cm.puc.3).
I'eomeTpuyeckoe pentenune. amemum, ¥mo P (ﬁ) = ﬁ, II0O9TOMY

JLJI1 JIIOOOI0 BEKTOPa ? nMeeM, COrJiaCHO OIIPEIACJICHUIO COIIPAzKEHHOI'O

=(P(¥) %)= (.7 ()

oproronasen kK P*(U).

oriepaTopa,

0
%
cJieJloBaTesibHO, b



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-

AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-

mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).
I'eomeTpuyeckoe pentenune. amemum, ¥mo P (ﬁ) = ﬁ, II09TOMY

JLJI1 JIIOOOI0 BEKTOPa ? nMeeM, COrJiaCHO OIIPEIACJICHUIO COIIPAzKEHHOI'O

0=(P(¥),%) = (b, (X)),

g 3 — Ny
ciesioBaresibio, b oproronasien k P*(U). Obosnadnm depes € Kakoii-
6o Henynesoit exrop us P*(U). Samerum, uto P* (U) = (), 10 ectb
<E>> aBJgeTcs P*uHBapuanTHBIM HopocTpancTBoM. ClleqoBaTesbHo,

P (T) =)7. (2)

oriepaTopa,



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

I'eomeTpuyeckoe pelrieHue.
" — .
0= (P(b) ?) _ (b,P* (?)) |

P*(¥) =27 (2)

: Y
Bamemu.m, wmo 110 onpejiesiernio oneparopa P uveem P( &) = a’. Cre-
JIOBATEIILHO, [1s1 JII0BOr0 BEKTOpa X HMEEM, COLJIACHO ONPEJIEICHIIO CO-
IPSIZKEHHOI'O OlIepaTopa,

(@.%) = (P(A).X) = (7. (X))



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

I'eomeTpuyeckoe pelrieHue.



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

I'eomeTpuveckoe pelrienue.

= (7(8) %)~ (5. ().

(@.%) = (P().X) = (7.7 (X)) (3)
(@.%) = (3.7 (X)) « 0= (T, P (X) - X).

—
[Tomoxkum B 10C/I€THEM pPABEHCTBE X =7. [Toydyaem, B cuy paBeH-

crBa (2), 910
0= (&, P ()~ <) = (2.1 -1)72),



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

I'eomeTpuyeckoe pelrieHue.

0= (P (

o
~—
1
~—
I
—
=l
"Sje >
s
~—

pe- 4 (2.F(X)-%) =0, (A.0-17)=0.

— — —
c oproronajiel K b, m09TOMY OH He OpTOrOHaJeH K & (uHaue & u

b oproronasbHbI K HE KOJIJIMHEAPHBI, CM. PUC.4).



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

I'eomeTpuyeckoe pelrieHue.

0= (P (

o
~—
1
~—
I
—
=l
"Sje >
s
~—

pe- 4 (2.F(X)-%) =0, (A.0-17)=0.

%
< OpTOroHa/jieH K b, 1109TOMY OH He OPTOTOHAJIEH K a (mHATE A u
b oproronasbHbI K ?, Ho adu b ne KOJITUHEAPHDI, CM. PUC.4).
o
Buaunt, (A —1) ¢ = 0, 1o ectb A = 1.



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

% I
Feomerpuyeckoe pemienne. rak, Bekrop ¢ € P*(U) spisercs
cOOCTBEHHBIM JJIsI omepaTopa P*, oTBedaloliuM COOCTBEHHOMY 3HaUe-
auio 1. CorjacHo KpUTEepusiM BBIPOXKIEHHOCTH OIIepaTopa, B CHILY

| = dim (P*(U)) — Rg (15*) < dim(U) =2,

UMeeM, 4TO /IPO olepaTropa pr HEHYJIeBoe. 3Ha-
b qUT, pr ollepaTop INPOeNNPOBaHUs Ha OCb BEK-
TOpa ¢. Ocranoch IIOHATB, MapaJIeJIbHO KaKOMY
BEKTOPY OCYIIECTBJISIETCS TIPOEIUPOBAHUE.



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

I'eomeTpuyeckoe pelrieHue.

1 onsith «3amernm, 4ro». OKa3bIBa€TCsA, Y4TO TIPO-

CIIUPOBAHUE OCYTIECTBIISIETCS MAPAJLICTIHHO BEKTO-
—

py d, oproronaibHomy BekTopy & . B camom jeue,

P*(U) = (), nosromy P* (3) = ,ug. CiejioBa-

Puc. 4. TEJILHO,

0= (2,d) = (P(2),d) = (2, (d)) = (@,42) = (2, 9).

[TockosbKy (?, ?)) 240, To pr =0, T0 ecTb P* <3) =0-d =

1 TpebOBaJIOCh JIOKA3aTh.



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

I'eomeTpuyeckoe pelrieHue.

Urak, P* — omnepaTop npoenmpoBanns Ha OCh BEK-
— —

Topa € napajuieqnno pexropy d, rje ¢ oproro-

HaJieH BekTopy b n d oproronasien BeKTOpy .




ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunaTtHoe» pelnieHue. B 3ToM ciiydae Bce paccyKJIeHNd
CTaH/JAPTHBIC, UCIOJb3YEM CTPATECIUIO COCTABJICHUSA YPABHEHNII,



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunaTHoe» periieHue. B 5ToM ciiydae Bee pacCyrKIeHus CTaH-

JApTHBIE, UCIOJIb3yeM CTPATErni0 COCTABJICHUS yPaBHEHUIA.
Ymo Hado Hatimu?



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunnarHoe» perenne. B 5ToM ciiydae Bce pacCyKIeHNs CTaH-
JapTHBIE, UCIOJIb3YeM CTPATErNI0 COCTABJIEHUsI YPABHEHMIA.
Ymo wnado watimu? OnepaTop, CONpPSIYKEHHBI JUHEHHOMY OlepaTo-

py P.



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunaTtHoe» pernienne. B 3ToM ciiydae Bce paccy»KaeHusl CTaH-
JAPTHBIE, KCIIOJIb3yeM CTPATErni0 COCTABJIEHUS YPaBHEHMUIA.

Ymo wnado watimu? OnepaTop, CONpPSIYKEHHBI JUHEHHOMY OlepaTo-
py P.

B xaxom sude npedcmasum omeem?



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunaTtHoe» pernienne. B 3ToM ciiydae Bce paccy»KaeHusl CTaH-
JAPTHBIE, KCIIOJIb3yeM CTPATErni0 COCTABJIEHUS YPaBHEHMUIA.

Ymo wnado watimu? OnepaTop, CONpPSIYKEHHBI JUHEHHOMY OlepaTo-
py P.

B xaxom sude npedcmasum omeem? YKazkeM MATPUILY OIlepaToOpa’
B HEKOTOPOM Oasuce.

2O6paTuTe BHUMAHNE, OTBET OyIeT OeCCMBICJIEHHBLIM, €CIU Mbl YKaykKeM MATPUILy 0e3 yKa3aHus
basuca!



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunaTtHoe» pernienne. B 3ToM ciiydae Bce paccy»KaeHusl CTaH-
JAPTHBIE, KCIIOJIb3yeM CTPATErni0 COCTABJIEHUS YPaBHEHMUIA.

Ymo wnado watimu? OnepaTop, CONpPSIYKEHHBI JUHEHHOMY OlepaTo-
py P.

B xaxom eude npedcmasum omeem? YKaykeM MATPUILYy OIEPATOPA
B HEKOTOPOM Oasuce.

Besedem nepemenmvie uau Hatidem mMampuy KoHCmpyKmueHo.



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«Koopaunatnoe» pemnienune. Besedem nepemennvie uau  natidem

MAMPUYY KoHcmpyrkmuero. Pazymeercsd, cnadasia HaJlo BBeCTU Oa3uc.

=
Hanpumep, nonoxkum b = { a,b } DToT Ha3uC IJI0X TEeM, UYTO OH He

oproHOpMUpoBaHHBIH. C JApyroit CTOPOHBI, MOXKHO PACCUNTBLIBATL HAa TO,
9TO B 3TOM 0Oasuce HaM OYJIeT CpaBHUTEIBLHO JIEFKO HaXOAUTh KOOPIMHA-
Thl HHTEPECYIOINX HAC BEKTOPOB.



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECTN G-
AAIOUEMY MPOCYUPOSAHUE NAOCKOCTIU U na sexmop & napasieavho sex-
mopy b, obpasiyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunatHoey» pereHne. Mbl XOTHM BOCIOJIb30BaThCsA (HhOP-
MYJIOI JJisi MaTpPUIlbl COIIPsSi?KEHHOT'O olieparopa. lnsa sToro Ha-
I0 HAWTH MAaTPUILy oIlepaTopa P u MmaTpuny I'pama B 6azsuce
b = {5), b } [Tocnenee e cocTaBiasgeT Tpy/ia, TaK KaK COIVIACHO OITpe-
JeJIEHNIO0 CKAJIAPHOTO IIPON3BeleHNd /i reOMeTPUIeCcKNX BeKTO-
POB, UMeeM




ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

« KOOp,B;I/IHaTHOe » pelieHue.

e
TO ecThb ['m =
RN



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunaTtHoe» peinenue. llTaxk,

— 2 - |

‘ a | ‘ a ‘ | b|-cosa
— — 2

b|

RN

. COS (V ‘b

MaTpuiy F]_Sl HafijleM ¢ IIOMOIIBIO IIPUCOeMHEHHON MaTpuilbl. Mat-
puna n3 anredpamveckux JONOJHEHU 31eMenToB MaTpulpbl ['g nMeer
BILJT



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunaTHoe» pelmneHne.
2 —
‘5)| ‘?‘-‘b‘-cosoz
— — |2
b

SRNEE b

MaTpuiy F]_Sl HaflJleM ¢ ITOMOIIbIO IPUCOSIMHEHHON MaTpuIlbl. MaTpu-

- COS Y

1a 13 ajaredpamvdecKmnx JIONOJHEHUN 97IeMEeHTOB MATPUIIbI FB MeeT BIJT
—2 —
bl —}ﬁ‘- b |- cosa
9
Ed

-|b‘-cosoz

- |2



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunaTHoe» pelmneHne.
2 —
‘5)| ‘?‘-‘b‘-cosoz
— — |2
b

SRNEE b

MaTpuiy F]_Sl HaflJleM ¢ ITOMOIIbIO IPUCOSIMHEHHON MaTpuIlbl. MaTpu-

- COS Y

1a 13 ajaredpamvdecKmnx JIONOJHEHUN 97IeMEeHTOB MATPUIIbI I'g nmeer By

ﬁj _1Z]-|B] - cosa
— @[ |b el

- COS v

[Ipu TpaHcIiOHNPOBAHNN 9Ta MATPUIA HE M3MEHUTCS, TOITOMY 9Ta MaT-
pUIla sIBJISIETCS TIPUCOeIMHEHHON K I'g.



ITpumep 10. Hatimu conpsacernsiil ® onepamopy P, ocyuecme-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunaTHoe» pelmneHne.
2 —
‘5)| ‘g‘-‘b‘-cosoz
— — |2
b

SRNEE b

MaTpuiy F]_Sl HaflJleM ¢ ITOMOIIbIO IPUCOSIMHEHHON MaTpuIlbl. MaTpu-

- COS Y

1a 13 ajaredpamvdecKmnx JIONOJHEHUN 97IeMEeHTOB MATPUIIbI I'g nmeer By

ﬁj _1Z]-|B] - cosa
— @[ ]b el

‘ - COS v

,HJIH HaXOXKIAEHWA JEeTEPpMUHAHTAa MaTPUILbI FB MO2KHO BbIYUCJINTD
AnaroHaJibHbI€ 9JIEMEHTDLI [IPOU3BEICHU A HOﬂyquHOﬁ MaTpHIbl Ha FB,
HO 3J1€Chb 9TO IIPOoIIE€ CAC/IaTh «II0 YECTHOMY ».



ITpumep 10. Hatimu conpsacernsiil ® onepamopy P, ocyuecme-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunarHoe» peimneHne.

Ed @] b cosa
BV 8] csa |B]

Matpuy F]_Sl HallJleM ¢ TTOMOIIBIO TpUcoeInHeHHO MaTpuiibl. MaTpu-
a 13 aaredpamvecKux JOMOJHEHNUI 31eMeHToB MaTpulbl ['g uMmeer Buj

|i ~[@]-|b|-cosa
~|2]-[B] cosa Edk
OﬂyqaeM
}FB| = ‘?{2. ‘E>|2 (1 —(308204) = ‘5)|2 ‘E) 281:(1204




ITpumep 10. Hatimu conpsacernsiil ® onepamopy P, ocyuecme-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).
«KoopaunaTtHoe» pellieHUe.
—2 —
i ECE
b~ —
‘?|-|b‘-cosoz |




ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopamaatHoe» pemienne. Octajgoch HATH MATPUILY OIepPaTO-
pa P, uTo ToxKe Jesaercd 0e3 TpyJa:

caegosarenbio, Py = ( )



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopamaatHoe» pemienne. Octajgoch HATH MATPUILY OIepPaTO-
pa P, uTo ToxKe Jesaercd 0e3 TpyJa:

P(R) =7 -

caegoBarenbio, Py = ( )



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopamaatHoe» pemienne. Octajgoch HATH MATPUILY OIepPaTO-
pa P, uTo ToxKe Jesaercd 0e3 TpyJa:

P(A)=a=1-2+0 b

caegoBarenbio, Py = ( )



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopamaatHoe» pemienne. Octajgoch HATH MATPUILY OIepPaTO-
pa P, uTo ToxKe Jesaercd 0e3 TpyJa:

p(ﬁ)ﬁyﬁm-ﬁH(é)

caegosarenbio, Py = ( )



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopamaatHoe» pemienne. Octajgoch HATH MATPUILY OIepPaTO-
pa P, uTo ToxKe Jesaercd 0e3 TpyJa:

p(ﬁ)ﬁyﬁm-ﬁH(é)

1
caegosarenbio, Py = ( 0 )



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopamaatHoe» pemienne. Octajgoch HATH MATPUILY OIepPaTO-
pa P, uTo ToxKe Jesaercd 0e3 TpyJa:

p(ﬁ)ﬁyﬁm-ﬁH(l)

P(¥) =

1
caegosarenbio, Py = ( 0 )



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopamaatHoe» pemienne. Octajgoch HATH MATPUILY OIepPaTO-
pa P, uTo ToxKe Jesaercd 0e3 TpyJa:

P(R) -7 1.ﬁ+o-ﬁH(é)



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopamaatHoe» pemienne. Octajgoch HATH MATPUILY OIepPaTO-
pa P, uTo ToxKe Jesaercd 0e3 TpyJa:



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopamaatHoe» pemienne. Octajgoch HATH MATPUILY OIepPaTO-
pa P, uTo ToxKe Jesaercd 0e3 TpyJa:

p(ﬁ)?yﬁm-ﬁH(é)
P(B)>=5>:O-E>+O-B>H<8),

1
caegosarenbio, Py = ( 0 )



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopamaatHoe» pemienne. Octajgoch HATH MATPUILY OIepPaTO-
pa P, uTo ToxKe Jesaercd 0e3 TpyJa:

p(ﬁ)?yﬁm-ﬁH(é)
P(ﬁ):ﬁ:o 3>+O-E>H<8),



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopamaatHoe» pemienne. Octajgoch HATH MATPUILY OIepPaTO-
pa P, uTo ToxKe Jesaercd 0e3 TpyJa:

p(ﬁ)ﬁyﬁm-ﬁH(é)
P(B)>=5>:O-E>+O-B>H<8),

10
caegosarenbio, Py = ( 00 )

Tenepb ¢ TOMOIIBIO COOTBETCTBYIONICH (DOPMYJIBI HAXOIUM MaTpPU-
Iy COIPs?KEHHOT'O OllEpaToOpa



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunaTtHoe» pellieHUe. P*B =



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunarHoe» peliieHue. P*B = F]_Sl Pl'g =



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunarHoe» peliieHue. P*B = F]_31 Pl'g =

&P B [B]cosa)
A\ [B]esa [B]
(1 O) 3 [3] B cosa
00\ 2] [B] cosa |B]



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunarHoe» peliieHue. P*B = F]_31 Pl'g =

B | i ~[@[-|b|-cosa
|E>‘2-|B>281n2a — b‘ COS (v ‘?’2
ﬁf E(R



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunarHoe» peliieHue. P*B = F]_31 Pl'g =

| i ~[@[-|b|-cosa
el

sin2a \ — b‘ COS (¢

| \ﬁyz m.m - cosa
0 0 |




ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-
mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

«KoopaunarHoe» peliieHue. P*B = F]_31 Pl'g =

3

e 7| [B] - coma

2 | —‘Q‘?’.‘B}‘-cosa —‘?|Z-|B>‘2-cosa



ITpumep 10. Hatimu conpsacerHslil £ onepamopy f’, OCYULECN G-
AAIOULENY NPOCYUPOGANUE MAOCKOCTIU U na sexmop a NAPAANENDHO BEK-
mopy b, obpasiyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).
=
«KoopaunartHoe» pemnienme. TakuMm obOpasoM, B Oa3uce {a, b}

MaTpuiia oreparopa P* nMmeer BuJ

_>
( | ‘b‘cosoz \
pr sin” a ‘a}|sin2oz
b |§>}cosoz 5
—1'72 —Ctg (8
K Sin” o

‘ b




ITpumep 10. Hatimu conpsacernsiil ® onepamopy P, ocyuecme-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-

mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

s
«KoopaunartHoe» pemnienme. TakuMm obOpasoM, B Oa3uce {a,

MaTpuiia oreparopa P* nMmeer BuJ

(
-

1
sin? o
|§>}cosoz
—] .

‘ b | sin® o

_>

]
\

a

— ctg2 «

%
b

j

COS v \

| sin? o

Kak 9ToT pe3y/ibTaT coriacyeTcs ¢ reoMeTpUuYeCcKUM OIMCaHueM jefi-

cTBUS oleparopa P*7



ITpumep 10. Hatimu conpsacernsiil ® onepamopy P, ocyuecme-
AATOULEY NPOCYUPOGUNUE NAOCKOCTIU U na eexmop a NAPAANENDHO BEK-

mopy b, obpasyrowemy c a yeon o, 2de 0 < a < m (cm.puc.3).

s
«KoopaunartHoe» pemnienme. TakuMm obOpasoM, B Oa3uce {a,

MaTpuiia oreparopa P* nMmeer BuJ

(
-

1
sin? o
|§>}cosoz
—] .

‘ b | sin® o

_>

]
\

a

— ctg2 «

%
b

j

COS v \

| sin? o

Haiisiem cobcrBennbie BEKTOPHI U COOCTBEHHbIE 3HAYEHUSI 9TOIO Olle-

paTopa. MbI 3HaeM, 9TO OHU JIOJYKHBI OBITH paBHBI



ITpumep 10. Hatimu conpsacernsiil ® onepamopy P, ocyuecme-
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B Oasuce b

(z,9)




I. Yupaxkuenus: crtaHJgapTHBIE CHOCOOBLI IIpeacTaBJie-

Hug B R"
Ob61bexT B amHEtHOM 1Ipo- | TunoBoii oopa3 B R”

ctpanctBe U ¢ 6a3ucom b

Bekrop x Crosber; koop/mHaT []g

[TogmpocTtpancTso V' 1) OCJIY, T.e. yrBep:KIeHne O
xoopdunamax eexmopa u3 V',
2) V= {(vy,...)

CraJisiproe pou3BejieHne Marpuna ['pama I'g = ((ei, ej))nxn
B Oasuce b

(z,y) (z,y) = [2]5'BlYIB




I. Yupaxkuenus: crtaHJgapTHBIE CHOCOOBLI IIpeacTaBJie-

Hug B R"
Ob61bexT B amHEtHOM 1Ipo- | TunoBoii oopa3 B R”

ctpanctBe U ¢ 6a3ucom b

Bekrop x Crosber; koop/mHaT []g

[TogmpocTtpancTso V' 1) OCJIY, T.e. yrBep:KIeHne O
xoopdunamax eexmopa u3 V',
2) V= {(vy,...)

CraJisiproe pou3BejieHne Marpuna ['pama I'g = ((ei, ej))nxn
B Oasuce b

(z,y) (z,y) = [2]5'BlYIB

JIunefinerit onepatop P




I. Yupaxkuenus: crtaHJgapTHBIE CHOCOOBLI IIpeacTaBJie-
Hus B R”

Ob61bexT B amHEtHOM 1Ipo- | TunoBoii oopa3 B R”
ctpanctBe U ¢ 6a3ucom b

Bekrop x Crosber; koop/mHaT []g

[TogmpocTtpancTso V' 1) OCJIY, T.e. yrBep:KIeHne O
xoopdunamax eexmopa u3 V',
2) V= {(vy,...)

CraJisiproe pou3BejieHne Marpuna ['pama I'g = ((ei, ej))nxn
B Oasuce b

(z,y) (z,y) = [2]5'BlYIB

JImneitnwlit onepaTop P Marpuna Pg oneparopa




I. Yupaxkuenus: crtaHJgapTHBIE CHOCOOBLI IIpeacTaBJie-
Hus B R”

Ob61bexT B amHEtHOM 1Ipo- | TunoBoii oopa3 B R”
ctpanctBe U ¢ 6a3ucom b

Bekrop x Crosber; koop/mHaT []g

[TogmpocTtpancTso V' 1) OCJIY, T.e. yrBep:KIeHne O
xoopduramax eexmopa u3 V',
2) V= {(vy,...)

CraJisiproe pou3BejieHne Marpuna ['pama I'g = ((ei, ej))nxn
B Oasuce b

(z,y) (z,y) = [2]5'BlYIB

JImneitnwlit onepaTop P Marpuna Pg oneparopa

P(x)




I. Yupaxkuenus: crtaHJgapTHBIE CHOCOOBLI IIpeacTaBJie-

Hug B R"
Ob61bexT B amHEtHOM 1Ipo- | TunoBoii oopa3 B R”

ctpanctBe U ¢ 6a3ucom b

Bekrop x Crosber; koop/mHaT []g

[TogmpocTtpancTso V' 1) OCJIY, T.e. yrBep:KIeHne O
xoopduramax eexmopa u3 V',
2) V= {(vy,...)

CraJisiproe pou3BejieHne Marpuna ['pama I'g = ((ei, ej))nxn
B Oasuce b

(z,y) (z,y) = [2]5'BlYIB

JImneitnwlit onepaTop P Marpuna Pg oneparopa

P Po)] ;- Prlrls




3agada 11.1. (Orser upusesen na crp.498.)  Hailinure maTpmiy orepa-

-
Topa P 1moBopoTra IIJIOCKOCTH Ha yIoJd @ € (O; — ) B Gasuce M3 BEKTO-
4
Y ey
poB i1,P (1 ].



Sagada I1.2. (Orser npusesen na crp.509.)  Haiigure MaTpully ofiepa-
TOPAa [IOBOPOTA IJIOCKOCTU Ha yIroJl (¢ B Oa3uce U3 BEKTOPOB i, j .



Sa,uaqa I11.3. (Orser upusenen na crp.525.) PaCCMOTpI/IM JIMHENHOoe TIPOo-
0? 0° 0° o°
CTPAHCTBO OIIEPATOPOB BUJIA (¥ + + + 0——. Haitau-
P patop A Bﬁaz%y fy@:cagﬂ oy? g

Te MaTpUILy JUuHeliHOro oneparopa L, ecjnm m3BeCTHO, UTO

83
_)) (z'y*) = =24y + 48272 + 4823 + 24wy,

e
(7)) o
o
&

— 2421y + 48x3y? + 962%y° + 48xy?,




Sagada II1.4.  (Orser npusesen na crp.554.) Ha Jmneiinom mnpo-
crpancree dyukiuit suga f(t) = Ae' + Be ' + C + Dt zajan onepa-

Top AuddepeHnnpoBaHus] D = —. Haiigure: a) BEKTOPBI ﬁet, ﬁe‘Qt,

) . da
D (5e! —e ), D (e +e#+t—2), D(e! +1); 6) marpuiy oneparo-

pa 15; B) BEKTODI ﬁet, ﬁe‘Qt, D (5€t — e_%), D (et +e 2+t — 2),
D (€' +t) ¢ noMommpi TEOpeMbl 0 KOOpAMHATaxX 00pa3a BEKTOpa.



3amada 111.5. (Orser upusenen na crp.603.)  Ha jinneiinon npocrpancrse

MAaTPUILL PA3MEPHOCTU 2 X 2 JIMHENHBIN OIepaTop L 3aJ1aH POPMYJIOIL:
L(X)=X'—X.

HalinuTe MmaTpuily oneparopa Lu [IPOBEPHTE BBINIOJIHEHUE TEOPEMbI

0 Koop/imHaTax oOpasza BEKTOpPa ¢ IIOMOIIbIO BLIYUCICHNASA BEKTOPOB

(10 [/01\ ;/[2 -1
t(0h) +(10) #(070)



Sa,uaqa I11.6.  (Orser upusenen ma crp.632.) Haitnre MaTpuIy olie-
paropa S JIMHEHHOro IpocTpaHcTBa MHOIOYJICHOB CTEIEeHU He BbIe 2,
ecJii  M3BECTHO, dYTO S (1 — x2) =14+20+2%, S(1—a)=2>-1,

A

S(1+x)=2x.



3agada IV.7. (Orser upusenen na crp.653.)  Ha JmHeitnoM mmpocTpan-
CTBE MHOIOUICHOB CTEIIeHN He BhIIe 2 JuHeiinnie oneparopsl A n B

onpesenensl dopmynami: A (f(x)) = f(2—z), B(f(z)) = 22f (%)
HaiinuTe MaTpuIibl oriepaToposn 121, B, (121 + B), (121 : f?)



3agada IV.8. (Orser upusenen na crp.669.)  Ha JmHeiltnoM mmpocTpaH-

CTBE MaTpUIl pasMepHOCTH 2 X 2 juHeiiHble onepaTopbl A u B omnpejie-

ﬂeHblcbopMyﬂaMM:A(X): (; i) X, B(X)=X"- (; i).HaP’I—

IUTe MaTPUILI OIIEPATOPOB 121, B : (A + B), (/1 : E)



3amada V.9. (Orser npusenen nacrp.685.)  Ha mpocTpancTse Miorousieon
CTelleHN He BhbIIIe 2 JInHeiHbIi orneparop P 3ajan popMyioii

d

P(fle) = fG2)=s(f{ -] ) (%)

Haiiiure ero cobcrBeHnbie BEKTOPBI U COOCTBEHHbIE 3HAYEHUS U, €CJIN
BO3MOYKHO, 0a31C U3 cOOCTBEHHBIX BEKTOPOB.



3agada V.10. (Orser npusesen na crp.739.)  Haiiinre cobcTBeHHBIE BEeK-
TOPBI JINHEHHOTO oreparopa P 3aJanHoro Ha JMHEHHOM TPOCTPaH-
CTBE MHOTOWICHOB cTenenn He Beime 1 dopmyroit P(f(z)) = f(2 — x).



Sa,uaqa VI.11. (OrBer mpuBeseH Ha  CTp.745.) Ha Jmneii-
HoM  mpoctparcTBe  jguddepeHnnaabHbIX  OIEpaTOpPOB  BHJA

0 0

A~ + b= + c== 3BajlaH JIMHEHHBII  oreparo H mTakoii qTO
oz T Jy <2 a paTop ’

[lﬁ] (%)] (zyz) = —8zy + 4xz — byz,

~ (0
[H (8_y)] (xyz) = —doy + xz — 2yz,

~ (0
[H <&>] (xyz) = 3y — 2xz + 2yz2.

Ecin BozMoKHO, HailauTe 0a3nc, B KOTOPOM MATPUIlA STOr0 olepaTopa
IraroHaJ bHa U YKayKUTe BUJI MATPUIILI B 9TOM Da3mce.



3agada VI.12. (Owser npusesen na crp.767.) HaiiTn 6a3uc, B KoTopom
MaTpuia omeparopa A uMeer gumaroHasbHBIN BUJI, €CJIM HA MHOYKECTBE
CUMMEeTPUYIHBIX MaTPUI Pa3MePHOCTH 2 X 2 OH 3aJiaH pOpMYyJI0ii

0= (3 2)x (= )



Ba,zgaqa VI1I.13. (Orser upusesen na crp.774.) HYCTI) U — jmueitHoe IIpo-
CTPAHCTBO TaKUX MHOI'OYJICHOB CTelleHW He Bhbllle 3, 4To yucia 0 u 1
SIBJIIIOTCS KOPHSMHU KaxKoro 13 Hux. CKaJisipHOe ITPOU3BE/IeHIe BBEIEHO

dopmyitoi 1
(f(x):g(a)) = / 1) g(z) da. (4)

Halinure conpsi>keHHBIII K olepaTopy

P(f(z) = f(1—a). (5)



Sagada VII.14. (Orser npusesen na crp.797.) Ha samneitnom mnpo-
CTPAHCTBE KBaJPATHIHBIX (POPM OT HePeMEHHBIX T, Y JINHEHHbIi ollepa-
rop L saman dbopmymoii L(f( y)) = f(r — y;x + y). Haitnure compsi-
JKEHHDI onepaTop, ec/iu CKaJIHpHOG IPOU3BEJICHIE 3aJIaH0 (POPMYJION
(f(x;y), fffa:y g(x;y) dx dy, rie G — Tpeyrobauk x > 0,

y >0, x+y§0



Sa,uaqa VIII.15. (Orser npusesen na crp.806.) HyCTb B €BKJIN/IOBOM
[IPOCTPpaHCTBE MHOI'OYJ/ICHOB CTEIIEHW HE BbBIIIE 2 CKaJIZApHOE I1POU3BE-

nenne 3agano dopmysoit: (f(x); g(x)) = fe‘x f(x)g(z)dxr. Bekrtopsl
0

(x—1) un (2?2 —1) ocraworcs HEIO/|BUZKHBIMH [P 1efCTBIN BHIPOZK-
JICHHOTO HOPMAJILHOTO JITHEHHOTO OlepaTopa L. Haiitu criexTp ornepaTo-
pa L MaTPHILy OlIepaTopa L B 6azuce B = {3: x, :c2} cOoOCTBEHHbIE
BEKTODBI U COOCTBeHHBbIE 3HadeHnst oneparopa L. Haiire oneparop,
COIIPAZKEHHBIN K OllepaTopy L.



3&,[[&‘1& IX.16. (Orser npusenen na crp.878.) ManI/IHa A pasmepoMm 9 x 9
cocTaBJIeHa U3 JIEBATH MaTPUIl pasMepPoOM 3 X 3:

6 0 B 000 001
A= B 6 60 |, tmef=1000]|,B=|(010
6 B 0 000 100
Haiirin A2000,



Sagaua IX.17. (Orser npusesen na crp.906.)  Ha IJIOCKOCTH J1aH NABC

co croponamu AB =5 M, BC =4 m, AC = 3 M. Jluneiinsiit oneparop P

18 9
umeer B basuce b = {ﬁ : 1@ } marpuny Pg = 55 0 ) Haiiaure
HEHYJIEBbIE BEKTOPHI IJIOCKOCTH, KOTOPLIii ollepaTop P IIOBOpaYMBAINBA-

€T Ha MaKCHUMAaJILHDBII yroJjl nu Ha MUHUMAaAJILHBIN YTI'OJI.



Sa,uaqa IX.18. (Otser npusesen ma crp.937.) Haiiure Bce cummer-
PUYHBIE MATPUILI S ¢ BEIIECTBEHHBIMEI KO3(DPUIIMEHTAMI U TaKKe, UTO
JId  HEKOTOPOI'O ,HeﬁCTBI/ITeﬂbHOFO qucCJjia. 7T HMEET MECTO PpPaBEHCTBO

(1) s (3)-(31) 5 (37) s



Sa,uaqa IX.19. (Orser npusesen na crp.967.) HyCTb I — equHNYHAST MaT-
pulia mopgaka n, a J — KBajpaTHas MaTpHUIla HOPIIKa 1, KarKJIbIi dJ1e-
MEeHT KoTopoil paBen 1. HaliTu onpejiesmresib BeleCTBEHHON MaTPUITHI

A=zl +ylJ.



Ba,z[aqa IX.20. (Orser npusesen na crp.996.)  Korei BeCCMepTHblﬁ u 3Mmeii
[OpBIHBIY TPOBOAAT JUHEHHBIE NPeoOPa30BaAHUS P 1, COOTBETCTBEHHO,
Q beckpaitHell pyccKoil paBHUHBI — JBYMEPHOI'O JIMHEHHOIO IIPOCTPAaH-
crBa U. Ecanm oHn coeInHAIOT CBOU YCWs, TO sPO OJIyYUBHICrocd
caMOCONPSA>KEHHOI'0 ollepaTopa P+ Q HeHyJIeBoe U, KpoMe TOro, Ha
mtockocTn U nMeeTcs: HeHYJIEBON HEIOJIBUXKHBIN BEKTOP . Eciu xe
3Meit [ opbIHBIT MBITAaETCs MPOTHBOCTOATH Korero becemepTnomy, To 151
MOJTY YMBIIETOCS CAMOCOIPSYKEHHOI'O OIlepaTopa P — Q qucio 1 aBiser-
csl COOCTBEHHBIM 3HaUYeHUEM, 1 BEKTOP. U orBeuaer coOCTBEHHOMY
zHadenwuio 0. Hafinure onmeparopnbl Pu Q 1 OIUIINTE JeHCTBUE ollepa-
TOpPOB Pu Q reOMETPUIECKH.



Sa,uaqa IX.21. (Orser npusesen na crp.1015.) HyCTb P1 — MHOZKeCTBO Beex
MHOT'OYJIEHOB CTeIleHN He Bblie 1 ¢ BelleCTBECHHBIMU KOS(beI/ILU/IeHTaMI/I
¢ OOBLIYHBIMU olrepalndaMmn CJI0zKEHNA MHOI'OYJIEHOB 1 YMHOXKEHNA MHOI'O-
WieHa Ha BellecTBeHHoe uncno. Haiiure Bee JmHeiHbIe onepaTtops! () Ji-
HefHOTO MpocTpaHncTBa Py Takue, 4To Jijis j1oboro Muorodiena f(x) € Py

d(Q(f@))

BBITIOJIHSIETCST TOXKIECTBO T —Q ( f (:U)) = f(x).




Ba,z[aqa IX.22. (Otser npusesen na crp.1035.) ,ZLOK&)KI/ITQ, 9TO ecJjin Jin-
HEeHBI OIepaTop B €BKJIMJIOBOM IPOCTPAHCTBE COXPAHSIET IIPIMDIE
VIJIBI, TO OH COXPAHSIET U JIOOBIE YIJIBI, TO €CTh YOI MEXK/Y BEKTOPAMMU
paBeH yIuIy MexKjy oOpasaMiu 3THX BEKTOPOB.



Sa,uaqa IX.23. (Orser npusenen ma crp.1048.) PaCCMOTpI/IM MHOZKECTBO
BCEX AJIJIMIICOB, ONMCAHHBIX BOKPYTI TPEYT'OJbHUKA CO CTOpOHaMu 2, 3, 3.
Haiigure HamMeHbIIyIo U3 IJI0IIAAell 9TUX SJIJIUIICOB.



agada 1X.24. (Orser upusesen na crp.1066.) ,Z[OHyCTI/IM, Jutst JlebopMa-

L1 Y1
mun resa crupaBenBo Y = AX, rne X =\ x|, Y =| 1 | —
L3 Y3

JIEKAPTOBBI KOOPJIMHATHI, COOTBETCTBEHHO, MCXOJHOI TOYKHM U ee obpa-
3a, A — wmarpuna pasmepHoct 3 X 3. Hazoem ko3 duimenTamu

MUHAMAJBLHON M, COOTBETCTBEHHO, MAaKCUMaJILHOH  J1epopMaIiimu

- JAXT - AX A |AX" — AX'|

BeJIMUUHBL M = Xr/n;)r%// XX 1 = er%a;él XX
a 110
rie | b|=+vVa2+b2+c2  a) Haijure mu M, ecru A= [ 0 1 0
c 001

b) Hokaxkure, 9T0 MOJyJb oOmpejeuTesisi Marpurbl A 3akiodeH
Mexy m2M u mM?2.



Sa,uaqa IX.25. (Orser upusesen na crp.1081.) Haitiure Bce Takue Jieii-
CTBUTEJIbHbIE YMCJIa T, YTO JJjsl J1I000il MaTpuilbl Y pasMepHocTu 1 X 2
C BEIIEeCTBEHHBIMI KO MUITNEHTAMUI PsIT

= 8 —15\" (=
D det (Yo o) (]
n=1 2

CXOJIUTCS.



Sa,uaqa IX.26. (Orser npusesen na crp.1102.) DJieMeHTaMu KBaJIpaTHOUI
MaTPpHUIbI ABJIAIOTCA HYJIWM U €JWUHUIDBI, IIDUYEM B K&)KILOI;}I CTPOKE COJEP-
YKUTCsI He OoJtee 0JIHOM e qmHUIbL. JJoKayKuTe, 4To Bce COOCTBEHHBIE UNC/IA
9TOI MATPHUIILI B 001ACTH KOMILIEKCHBIX INCEJT IT0 MOJLYJII0 paBHbl () mn 1.



OTBeThbl U penieHns



Pemtenne 3amaanm 1.

Bamaua 1. Haiiaure maTpuily orieparopa P IIOBOPOTA IIJIOCKOCTH Ha& YToJl @ € (O;

- 5(
Oasuce U3 BEKTOPOB i , P ( i )



- s
Bajaua 1. Haiiaure maTpuity oneparopa P moBopoTa IJIOCKOCTH Ha yTOJI (v € <0; Z) B bazuce
YA
u3 BekTopo i, P [ i ).
OtBet. Ilo onpenenennio MaTpuiibl JIMHEHHOTO OllepaTopa HaM CJIeAyeT HAWTU KOOPJMHATHI
00pa30B DA3UCHBIX BEKTOPOB.



- s
Bajaua 1. Haiiaure maTpuity oneparopa P moBopoTa IJIOCKOCTH Ha yTOJI (v € (0; Z) B bazuce
-y ary
n3 BeKTOopoB 1 ,P (| i ).
OrtBert. [lo onpenenernio MaTpuilhbl JINHEHHOTO OepaTopa HaM CIeyeT HalTH KOOPJMHATHI
00pa30B DA3UCHBIX BEKTOPOB.




- s
Bajaua 1. Haiiaure maTpuity oneparopa P moBopoTa IJIOCKOCTH Ha yTOJI (v € (0; Z) B bazuce
-y ary
n3 BeKTOopoB 1 ,P (| i ).
OrtBert. [lo onpenenernio MaTpuilhbl JINHEHHOTO OepaTopa HaM CIeyeT HalTH KOOPJMHATHI
obpas30B 6a31/ICHI>1_>>< BEKTOPOB.

(i)
T

L
Haiinem koopimHaThl BeKTOpa, P ( i >: P{—i> 5 (_>> ) = ( )

P(7) -



- s
Bajaua 1. Haiiaure maTpuity oneparopa P moBopoTa IJIOCKOCTH Ha yTOJI (v € (0; Z) B bazuce
-y ary
n3 BeKTOopoB 1 ,P (| i ).
OrtBert. [lo onpenenernio MaTpuilhbl JINHEHHOTO OepaTopa HaM CIeyeT HalTH KOOPJMHATHI
obpas30B 6a31/ICHI>1_>>< BEKTOPOB.

T P(1)

L
Haiinem koopimHaThl BeKTOpa, P ( i >: P{—i> 5 (_>> ) = ( )

p(?):o.?+1.p(?),



- s
Bajaua 1. Haiiaure maTpuity oneparopa P moBopoTa IJIOCKOCTH Ha yTOJI (v € (0; Z) B bazuce
-y ary
n3 BeKTOopoB 1 ,P (| i ).
OrtBert. [lo onpenenernio MaTpuilhbl JINHEHHOTO OepaTopa HaM CIeyeT HalTH KOOPJMHATHI
obpas30B 6a31/ICHI>1_>>< BEKTOPOB.

T P(1)

L
Haiinem koopimHaThl BeKTOpa, P ( i >: P{—i> 5 (_>> ) = ( (1) )

p(?):o.?+1.p(?),



- s
Bajaua 1. Haiiaure maTpuity oneparopa P moBopoTa IJIOCKOCTH Ha yTOJI (v € (0; Z) B bazuce
-y ary
n3 BeKTOopoB 1 ,P (| i ).
OrtBert. [lo onpenenernio MaTpuilhbl JINHEHHOTO OepaTopa HaM CIeyeT HalTH KOOPJMHATHI
obpas30B 6a31/ICHI>1_>>< BEKTOPOB.

P(2(7))

e
1 =P( i)
‘ =
i
S (5 0
Tenepn nHaiijiem Koop/mHaTHI BeKTOpa P <P ( i )) P P(?) 1=

p(?):o.?+1.p(?),

Pe(T)) = T p(T)



- s
Bajaua 1. Haiiaure maTpuity oneparopa P moBopoTa IJIOCKOCTH Ha yTOJI (v € (0; Z) B bazuce
-y ary
n3 BeKTOopoB 1 ,P (| i ).
OrtBert. [lo onpenenernio MaTpuilhbl JINHEHHOTO OepaTopa HaM CIeyeT HalTH KOOPJMHATHI
obpas30B 6a31/ICHI>1_>>< BEKTOPOB.

P(2(7))

T T
LeP(R)
‘ =
i
S (5 0
Tenepnb Haiijiem Koop/iuHATHI BeKTOpa P <P ( i )) P ﬁ(?)} =1

p(?):o.?+1.p(?),

Pe(T)) = T p(T)



- s
Bajaua 1. Haiiaure maTpuity oneparopa P moBopoTa IJIOCKOCTH Ha yTOJI (v € (0; Z) B bazuce
-y ary
n3 BeKTOopoB 1 ,P (| i ).
OrtBert. [lo onpenenernio MaTpuilhbl JINHEHHOTO OepaTopa HaM CIeyeT HalTH KOOPJMHATHI
obpas30B 6a31/ICHI>1_>>< BEKTOPOB.

P(2(7))

L
A \ =P( 1 )
‘ =
i
S (5 0
Tenepn nHaiijiem Koop/uHaTHI BeKTOpa P <P ( i )) P P(?) 1=

p(?):o.?+1.p(?),

Pe(T)) = T p(T)



- s
Bajaua 1. Haiiaure maTpuity oneparopa P moBopoTa IJIOCKOCTH Ha yTOJI (v € (0; Z) B bazuce
-y ary
n3 BeKTOpoB 1, P ( i ).
OrtBert. [lo onpenenernio MaTpuilhbl JINHEHHOTO OepaTopa HaM CIeyeT HalTH KOOPJMHATHI
obpas30B 6a31/ICHI>1_>>< BEKTOPOB.

~ N >
Tereps Haiijiem KoopjMHATHI BeKTOpa P <P ( i )) P~ . (—>>} = ( 0 )
= — L
P(i):()-i+1-P(i),

P(P (?)) = (—1)-—i>—|—2cosoz-ﬁ<_i>>.



- s
Bajaua 1. Haiiaure maTpuity oneparopa P moBopoTa IJIOCKOCTH Ha yTOJI (v € (0; Z) B bazuce
-y ary
n3 BeKTOpoB 1, P ( i ).
OrtBert. [lo onpenenernio MaTpuilhbl JINHEHHOTO OepaTopa HaM CIeyeT HalTH KOOPJMHATHI
obpas30B 6a31/ICHI>1_>>< BEKTOPOB.

N oA = _
Tenepn nHaiijiem Koop/uHaTHI BeKTOpa P <P ( i )) P{—i> P(?) )= ( (1) 2002(} )
= — L
P(T)=0-T+1-P(7).

P(P (?)) = (—1)-—i>—|—2cosoz-ﬁ<_i>>.



Pemtenne 3agaanm 2.

Ba,zl;il;{i> 2. Haiimure maTpuily omepaTopa MOBOPOTa IIOCKOCTH HA Yrosl & B Oasuce u3 Bek-
TOPOB i, j.



B%a;{a 2. Haitmure maTpuily ornepatopa MOBOPOTa IIJIOCKOCTH Ha YyIoJI (v B Da3nce m3 BEKTO-
poB i, j.

OrtBet. llo onpejenennto MaTpuibl JNHEHHOTO OTlepaTOpPa HAM CJIeAyeT HAWTU KOODIMHATHI
00pa30B 0A3MCHBIX BEKTOPOB.



B%a_}qa 2. Haitiure MaTpuily oriepaTopa MOBOPOTa IJIOCKOCTH Ha yroJ v B 6a3uce 3 BEKTO-

poB i, j.
Orsert. [lo omnpenenenuto MaTpUIlbl JTNHEHHOTO OMepaTOPa HAM CIeIyeT HalTH KOOPIMHATHI
00pa30B 0A3MCHBIX BEKTOPOB.

J
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Pemmenne 3angaun 3.

Bamaua 3. Pacemorpum JINHETHOe IIPOCTPAHCTBO OTIePaTOPOB BHUJIA
93 93 93 3 .

« + + +9 . Haiimure marpu JuHeHoro omneparopa L, eciu us-
ox3 /B(%?@y 78x8y2 oy? . Py parop

BECTHO, YTO

A o3
(L (ﬁ)) (aly?) = —24a'y + 482°y® + 482" + 24ay?,
X

> 4,4\ — 4Q0dy) _ OR302 _ ARp2a3 4
<L ((h@gﬁ)) (x*y*) = 48x*y — 96x°y* — 487y — 24xy*,

) (zly*) = 48zty — 96x3y* — 4822y — 24xy?.



3amaua 3. Pacemorpum JIMTHEITHOE

IIPOCTPAHCTBO OTIEPATOPOB BUJIA
83 83 83 3 .

« + + +9 . Haitiure marpm JUHEHOoro omneparopa L, eciu us-
ox3 58x28y 78x8y2 oy? a by paTop

BECTHO, YTO

- [ O
(L (W)) (1‘4y4) = —24:)34y + 48x3y2 + 48x2y3 + 24xy4,
xXr

o o3
<L (3x28y>) (zly?) = =242ty + 48x3y? + 962%y> + 48xy?,
Ay
(L (8 5 2)) (xlyt) = 48x1y — 9623y? — 482%y® — 24xy?,
Toy
A o3
(L (6 3)> (zty?) = 482ty — 9623y* — 4822y — 24xy?.
ypp

OtrBeT. YcioBue 3ajladi HEKOPPEKTHO, IMOCKOJIBKY He YKaszaH 0a3uc, B KOTOPOM HAaJI0 HAWTHU
MaTPHUILy OIEpPaTOpa.




3amaga 3. Paccmorpum JImHeiHOe ITPOCTPAHCTBO OTIEPATOPOB BHUJIA

03 03 3 3 -
« + + +9 . Haitiure marpm JUHEHOoro omneparopa L, eciu us-
ox3 ﬁaaﬂay 78x8y2 oy? a by paTop
BECTHO, YTO

/P

(L (ﬁ) (zty?) = =242ty + 48x3y? + 48x%y® + 24xy?,
X

/o
<L(af@y>)Cﬁf)z—QQ#y+4&ﬁf%4%x@3+4&w{

VA
(L(aw%p))Cﬁw)=4&#y—9&ﬁ¢—~@x%3—2¢wﬁ

3

A 0
(L ( 3)> (zty?) = 482ty — 9623y* — 4822y — 24xy?.
Aypp
OTBeT. YcioBue 3ajia4u HEKOPPEKTHO, MOCKOJbKY He ykKasaH 06a3uc, B KOTOPOM HaJl0 HAWTU

MaTPHUILy OIlepaTopa.
Bribepem €CTeCTBEHHBIN basuc «ITPOTACKUBAHUEM €JIMHTIKA qepe3

0? 03 0? 03
b= {6x3’ 0220y’ Oxdy?’ (‘9_y3}

mapaMeTpbls»:




3amaua 3. Pacemorpum JIMTHEITHOE

IIPOCTPAHCTBO OTIEPATOPOB BUJIA
83 83 83 3 .

« + + +9 . Haitiure marpm JUHEHOoro omneparopa L, eciu us-
ox3 589(:2(93/ 7830(9@/2 oy? a by paTop

BECTHO, UTO
s

(L (m)) (174y4) = —24:L’4y + 48x3y2 + 48x2y3 + 24xy4,

X

VA

<L <8x28y>) (zty?) = —24aty + 4827y + 962%y” + 48y,
VAN :

<L (%@2)) (zty") = 48z"y — 962y? — 482”y* — 24ay",

3
(L (6 3)) (zty?) = 482ty — 9623y* — 4822y — 24xy?.
ypp
3 3 3 3
OTBeT.B:{ 0 0 0 9 }

Pl (91:28?;; 8x8y2; oy?

ECTeCTBeHHO, IIPpUMEHUM, CTpaATErnio cocCTaBJIEHUA ypaBIIeIIHﬁ.
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03 03 3 3
a + +0
Ox3 P
BECTHO, YTO

- [ O
(L (W)) (1‘4y4) = —24:)34y + 48x3y2 + 48x2y3 + 24xy4,
xXr

IIPOCTPAHCTBO

3

~ o3
(L 8x8y2)) (a'y") = 48"y — 962%y* — 48wy’ — 24y’

o o3
(L ( )) (zty*) = 48z*y — 9623y> — 4822y3 — 24x1*.

0? o3 o? o3 3
OtBer. B = {3x3; 31:2(93/; 8x8y2; By } Ymo nado natimu?

orepaTopoB

A

BHUIA

+ . Haitiure marpm JUHEHOoro omneparopa L, eciu us-
0x20y 78x8y2 oy? a by patop
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Ox3 P
BECTHO, YTO

- [ O
(L (W)) (1‘4y4) = —24:)34y + 48x3y2 + 48x2y3 + 24xy4,
xXr

IIPOCTPAHCTBO

3
<L (ax28y>) (zly?) = =242ty + 48x3y? + 962%y> + 48xy?,
A o3
(L 8x8y2)) (xlyt) = 48x1y — 9623y? — 482%y® — 24xy?,
3
(L ( 0 )) (zty?) = 482ty — 9623y* — 4822y — 24xy?.
3 3 3 3
OtBer. B = { 0 0 0 9

orepaTopoB

A

9% 92200 D20 B 3}. Ymo nado natimu? Matpuily omeparopa.
x x20y’ 0xdy Yy

BHUIA

+ . Haitiure marpm JUHEHOoro omneparopa L, eciu us-
0x20y 78x8y2 oy? a by patop
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(L(aw%p))Cﬁw)=4&#y—9&ﬁ¢—~@x%3—2&wﬁ

3
(L ( 3)> (zty?) = 482ty — 9623y* — 4822y — 24xy?.
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0? o3 o? o3
OtBer. B = ; ; ; . Ymo nado natimu? Marpuity omeparopa.
{8x3 0x20y’ 0xdy? 8y3} PHILY OHepatop
B xaxom sude npedcmasum omeem?
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83 83 83 3 .

« + + +9 . Haitiure marpm JUHEHOoro omneparopa L, eciu us-
ox3 ﬁaaﬂay 78x8y2 oy? a by paTop

BECTHO, 9TO
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<ﬁ (af;ay>) (zly?) = =242ty + 48x3y? + 962%y> + 48xy?,

(ZAL (85;%)) (xlyt) = 48x1y — 9623y? — 482%y® — 24xy?,

(f/ (6y;p3)> (zty?) = 482ty — 9623y* — 4822y — 24xy?.
OtBet. B = { ” ” ” ”

; ; ; . Ymo nado natimu? Marpuity omeparopa.
0x3" 0220y’ O0xdy? 8y3} PHLY OHEPATOPp
B xaxom sude npedcmasum omseem? Tabmreii.
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83 83 83 3 .

« + + +9 . Haitiure marpm JUHEHOoro omneparopa L, eciu us-
ox3 ﬁaaﬂay 78x8y2 oy? a by paTop

BECTHO, UTO
s
(L (ﬂ>) (1‘4y4) = —24:)34y + 48x3y2 + 48x2y3 + 24xy4,
X
VA
<L(af@y>)Cﬁf)z—QQ#y+4&ﬁf%4%x@3+4&w{
VAN :
(L(aw%p))Cﬁw)=4&#y—9&ﬁ¢—~@x%3—2&wﬁ

3
(L ( 3)> (zty?) = 482ty — 9623y* — 4822y — 24xy?.
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0? o3 o? o3
OtBer. B = ; ; ; . Ymo nado natimu? Marpuity omeparopa.
{8x3 0x20y’ 0xdy? 8y3} PHILY OHepatop
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Besedem nepemenmoie.




Sajgaua 3. Paccmorpum JUHEHHOE IIPOCTPAHCTBO oIIepaToOpOB BUJIA
93 93 93 03 A

« + + +6 . Hafinure wmarpnm JIMHelHoro omneparopa L, ecim us-
BECTHO, UTO

- [ O
(L (ﬁ)) (1‘4y4) = —24:)34y + 48x3y2 + 48x2y3 + 24xy4,
xXr

3
<L (axiay)) (zly?) = =242ty + 48x3y? + 962%y> + 48xy?,

3
(ﬁ (858%)) (xlyt) = 48x1y — 9623y? — 482%y® — 24xy?,
3
(f/ ( 0 )) (zty?) = 482ty — 9623y* — 4822y — 24xy?.
o o3 o3 o3 o3
Orser. B = {8x3’ 0x20y’ 0xdy?’ Oy
B xaxom sude npedcmasum omseem? Tabmreii.
Bsedem nepemerinvie. ObozHatunM OykBaMu KO3(DMUIMEHTH MaTPUTIBL:
Ly Ly Lig Ly
Ly = Loy Las Lpg Loy
L3 L3z Lzz L3y
Lyy Lyp Lus Ly

}. Ymo nado natimu? Matpuily omeparopa.
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<L (axiay)) (zly?) = =242ty + 48x3y? + 962%y> + 48xy?,

RVA::
(L (8m8y2)) (xlyt) = 48x1y — 9623y? — 482%y® — 24xy?,
A o3
L (zty?) = 482ty — 9623y* — 4822y — 24xy?.
dypp” 3 3 3 3
0 0 0 0
@) . B = : : :
et {8x3’ 0x20y’ 0xdy?’ Oy
B xaxom sude npedcmasum omseem? Tabmreii.
Bsedem nepemerinvie. ObozHatunM OykBaMu KO3(DMUIMEHTH MaTPUTIBL:
Lyy Ly Ly Ly
[ — Loy Loy Loz Loy
B™ | Ly Ly Lss La
Ly Lyp Lz Ly
Cocmasum ypasHeHus.

}. Ymo nado natimu? Matpuily omeparopa.
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(T
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(f/ (65;03)) (zty?) = 482ty — 9623y* — 4822y — 24xy?.

Orer. —24x%y + 4823y? + 48223 + 24xy* =

N ok oM o? o
= <L <%)) (z'y*) = (Lna z + Lo 0220y + L318 0 + L418_y3> (zy*) =
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Orer. —24x%y + 4823y? + 48223 + 24xy* =

(3 ok 4,4y _ ok 03 ok > 4,4\ _
= (2 () ) 9 = (1ngs + Py + B + Py ) 0 =
> 4
ox3
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Orer. —24x%y + 4823y? + 48223 + 24xy* =

. (O 4,4 d° o J° o 4,4y _
} (L (ﬁ)) S (L“% gy T ey +L4la_w> =

3 2
a_ 4 4—@_4$3y4:£4'3$2y4:
x Ox
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. (O 4,4 d° o J° o 4,4y _
} (L (ﬁ)) S (L“% gy T ey +L4la_w> =

ik 0 d
A = 74553y4 =54 3%yt =43 2zy".
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Orer. —24x%y + 4823y? + 48223 + 24xy* =

s " 03 ok 3 ok i
:<L<%))(xy):([/1183+L218x20 +L318 8y2+L410 3>(37?J):
=L -4-3-20y* + Loy -4-3- 42> + L1 -4-4-32%y% + Ly -4-3- 22y,
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03 03 3 3 A
« + +9 . Haitiure marpm JUHEHOoro omneparopa L, eciu us-
O3 ﬁaaﬂay 8x8y2 oy3 a Py patop

BECTHO, UTO

(f/ (;—;)) (zty?) = =242ty + 48x3y? + 48x%y® + 24xy?,
<ﬁ (af;ay>) (zly?) = =242ty + 48x3y? + 962%y> + 48xy?,
(ZAL 85;%)) (xlyt) = 48x1y — 9623y? — 482%y® — 24xy?,
(f/ (65;03)) (zty?) = 482ty — 9623y* — 4822y — 24xy?.

Orer. —24x%y + 4823y? + 48223 + 24xy* =

s " 03 ok 3 ok i
:<L<%))(xy):([/1183+L218x20 +L318 8y2+L410 3>(37?J):
=L -4-3-20y* + Loy -4-3- 42> + L1 -4-4-32%y% + Ly -4-3- 22y,

|
e e



3amaua 3. Pacemorpum JIMTHEITHOE

83

IIPOCTPAHCTBO O1IepaToOpPOB BHUIa&
83 83 3

a
ox3

+ + +9 . Haitiure marpm JIMHETHOT' o ollepaTopa f), ecjim Uu3-
p 522y Vowagr 0oy bl puiry parop

BECTHO, UTO

dl

83

L (ﬂ>) (1‘4y4) = —24:)34y + 48x3y2 + 48x2y3 + 24xy4,
xXr

(zy*) = =24ty + 4823y* + 962%y> + 48xy*,
0x2dy

) (zty?) = 482ty — 9623y* — 4822y — 24xy?,

5 3)> (zty?) = 482ty — 9623y* — 4822y — 24xy?.
ypp

Orser. —242%y + 4823y? + 9622y + 482y* =

:<z

<3fr8;;9y)) (@) =

—_ = =



3amaga 3. Paccmorpum JImHeiHOe ITPOCTPAHCTBO
93 93 93 03 .

« + 4+ . Haitiure marTpu JIMHeHoro orueparopa L, eciau us-
oz ﬁaaﬂay 8x8y2 Oy a Py patopa L

BECTHO, 9TO

- [ O
(L (ﬂ>) (1‘4y4) = —24:)34y + 48x3y2 + 48x2y3 + 24xy4,
xXr

3
L (3281/)) (zly?) = =242ty + 48x3y? + 962%y> + 48xy?,

OTIEPATOPOB BHUJIA,

) (zty?) = 482ty — 9623y* — 4822y — 24xy?,

“ 63
L ( 3)> (zty?) = 482ty — 9623y* — 4822y — 24xy?.
Oypp

Orser. —242%y + 4823y? + 9622%y> + 48xy* =

. [ 0 o? o? o 0°
= <L <8x28y)) (z*y") = (Lua 3t LQQ@Q: 20y +L328 B +L428 3> (z'y?) =

e~
oy
I

Y e



3amaga 3. Paccmorpum JImHeiHOe ITPOCTPAHCTBO OTIEPATOPOB BHUJIA

03 03 3 3 A
« + +9 . Haitiure marpm JUHEHOoro omneparopa L, eciu us-
O3 ﬁaaﬂay 8x8y2 oy3 a Py patop

BECTHO, UTO

(f/ (;—;)) (zty?) = =242ty + 48x3y? + 48x%y® + 24xy?,
<ﬁ (af;ay>) (zly?) = =242ty + 48x3y? + 962%y> + 48xy?,
(ZAL 85;%)) (xlyt) = 48x1y — 9623y? — 482%y® — 24xy?,
(f/ (65;03)) (zty?) = 482ty — 9623y* — 4822y — 24xy?.

Orser. —242%y + 4823y? + 9622%y> + 48xy* =

) o3 o3 o3 o3 93
=L iy = (L L L L 4ty =
< <axzay))(”) (12a3+ 2530y o0 T o 3>(”)

:L12432l’y4+[z22434$2y3+L32443I3y2+L4Q 4-3- 2xy

—_ = =



Sajgaua 3. Paccmorpum JuHeitHoe IIPOCTPAHCTBO oIIepaToOpOB BUJIA
93 93 93 03 .
a + +4 . Hafinure wmarpnm JIMHelHoro omneparopa L, ecim us-
oz ﬁaaﬂay 8x8y2 Oy a Py patopa L

BECTHO, UTO

- [ O
(L (—)) (1‘4y4) = —24:)34y + 48x3y2 + 48x2y3 + 24xy4,
xXr

) (zly?) = =242ty + 48x3y? + 962%y> + 48xy?,

« o3
(L )) (xlyt) = 48x1y — 9623y? — 482%y® — 24xy?,

A o3
L (zty?) = 482ty — 9623y* — 4822y — 24xy?.
dypp®
Orser. —242%y + 4823y? + 9622%y> + 48xy* =

) o3 o3 o3 o3 93
=L iy = (L L L L 4ty =
< <axzay))(”) (12a3+ 2530y o0 T o 3>(”)

:L12432l’y4+[z22434$2y3+L32443I3y2+L4Q 4-3- 2xy

h

p!

I
—_
— = N DO



Sajgaua 3. Paccmorpum JUHEHHOE IIPOCTPAHCTBO oIIepaToOpOB BUJIA
93 93 93 03 A

« + + +6 . Hafinure wmarpnm JIMHelHoro omneparopa L, ecim us-
BECTHO, UTO

:
l’(g—g)) (ztyh) = —24ay + 4823y? + 4822y3 + 24xy?,
T

) (zy*) = =24ty + 4823y* + 962%y> + 48xy*,

) (zty?) = 482ty — 9623y* — 4822y — 24xy?,

3
L( 3)>@@ﬂ:4&@—9mwl—%ﬁﬁ—zgw.
Aypp
Otser. 487ty — 9623y — 482%y3 — 24xy* =

(o

e~
oy
I
Y e
=N N



3amaua 3. Pacemorpum

ok ok ok

3

Q + +
ox3 p 0x20y 7 0x0y?
BECTHO, UTO

+9

oy’

JIMHEtHOEe IIPOCTPAHCTBO OIIepaTOPOB BHIA

A

Haiiniure marpuiyy JsamHeitHOrOo omeparopa L, eciu us-

- [ O
L (ﬂ)) (zty?) = =242ty + 48x3y? + 48x%y® + 24xy?,
x

) (zly?) = =242ty + 48x3y? + 962%y> + 48xy?,

) (zty?) = 482ty — 9623y* — 4822y — 24xy?,

3
L ( )) (zty?) = 482ty — 9623y* — 4822y — 24xy?.

Oypp?

Otser. 4814y — 9623y — 48223 — 24xy* =

2 83 4, 4 83
- (L (axzay)) () = (L%

h

oy

I
—_
— =N N

03 03 03 44
+ L23M + L33W + L438_y3> (zy") =



3amaga 3. Paccmorpum JImHeiHOe ITPOCTPAHCTBO OTIEPATOPOB BHUJIA

03 03 3 3 -
« + + +9 . Haitiure marpm JUHEHOoro omneparopa L, eciu us-
ox3 ﬁaaﬂay 78x8y2 oy? a by paTop

BECTHO, UTO

- [ O
L (ﬂ)) (zty?) = =242ty + 48x3y? + 48x%y® + 24xy?,
x

Otser. 4814y — 9623y — 48223 — 24xy* =
3 9 53 P 9

Y
~ (0
—(L ity = Ly + Log——— + Lyz——— + Lig— | (a'y") =
< <8x28y))(xy) ( 138m3+ 238x26y+ 338x8y2+ 438y3> (@)
= Liy-4-3 200  + Log-4-3-dayP + Lag-4-4- 3% + Ly -4 3- 229y,

e~
oy
|
e e
=N N



3amaua 3. Pacemorpum JIMHEITHOe IIPOCTPAHCTBO OTIEPATOPOB BUJIA
03 03 3 3 -

« + + +9 . Haitiure marpm JUHEHOoro omneparopa L, eciu us-
ox3 ﬁaaﬂay 78x8y2 oy? a by paTop

BECTHO, UTO

- [ O
L (ﬂ)) (zty?) = =242ty + 48x3y? + 48x%y® + 24xy?,
x

(zty?) = 482ty — 9623y* — 4822y — 24xy?,

) (zly?) = =242ty + 48x3y? + 962%y> + 48xy?,

> (zty?) = 482ty — 9623y* — 4822y — 24xy?.
x

Otser. 4814y — 9623y — 48223 — 24xy* =
L[ O ? ok ? ok
- (L 4t = Ly + Loy + Lyy——— + Ly~ | (a'y?) =
< <8x28y)) (@) ( " 93 s 020y * % 0w y? s 8y3> (@)
— Lig-4-3-20y" + Loy -4-3 - 422y + Lag -4 -4-32%% + Lag - 4- 3 - 22y,

1 2 -1
1 2 -1
Lp = 1 1 -2
1 -1 2



Sajgaua 3. Paccmorpum JuHeitHoe IIPOCTPAHCTBO oIIepaToOpOB BUJIA
93 93 93 03 .
a + +4 . Hafinure wmarpnm JIMHelHoro omneparopa L, ecim us-
oz ﬁaaﬂay 8x8y2 Oy a Py patopa L

BECTHO, UTO

- [ O
(L (—)) (1‘4y4) = —24:)34y + 48x3y2 + 48x2y3 + 24xy4,
xXr

(zly?) = =242ty + 48x3y? + 962%y> + 48xy?,

A o3
L ( 3) (zty?) = 482ty — 9623y* — 4822y — 24xy?.
ypp
Otser. 4814y — 9623y — 48223 — 24xy* =

. o3 o 0? 0? 0?
= <L <8x6y2)) (zty!) = (LM@ 3+L248 20y +L348 oy 2+L448 3> (z'y?) =
:LM4¢&M¢+LM4.34&ﬁ+@4443ﬁﬁ+LM4¢3%y.

1 2 -1

1 2 -1

Lp = 1 1 -2
1 -1 2



Sajgaua 3. Paccmorpum JuHeitHoe IIPOCTPAHCTBO oIIepaToOpOB BUJIA
93 93 93 03 .
a + +4 . Hafinure wmarpnm JIMHelHoro omneparopa L, ecim us-
oz ﬁaaﬂay 8x8y2 Oy a Py patopa L

BECTHO, UTO

- [ O
(L (ﬂ>) (1‘4y4) = —24:)34y + 48x3y2 + 48x2y3 + 24xy4,
xXr

(zly?) = =242ty + 48x3y? + 962%y> + 48xy?,

A o3
L ( 3) (zty?) = 482ty — 9623y* — 4822y — 24xy?.
ypp
Otser. 4814y — 9623y — 48223 — 24xy* =

. o3 o 0? 0? 0?
= <L <8x6y2)) (zty!) = (LM@ 3+L248 20y +L348 oy 2+L448 3> (z'y?) =
:LM4¢&M¢+LM4.34&ﬁ+@4443ﬁﬁ+LM4¢3%y.

1 2 -1 -1

1 2 -1 -1

Lp = 1 1 -2 -2
-1 -1 2 2



Pemtenne 3amga4an 4.

Bagaua 4. Ha smmneiinom npocrpancrse dbynkmuit suga f(t) = Ae! + Be ™ + C' + Dt 3a-
nan oneparop muddepenmposanus D = pn Haiture:  a) Bektopni De!, De 2, D (5et — e~2t),

D(et+e24+t—2),D(el +1t); 6)marpuiy oueparopa D; B) Bexropst Det, De™2 D (5¢f — e2t),

~ A

D(et+e 2 +t—2), D (e +t) c noMompo TeopeMbl 0 KoopuHaTax obpasa BeKTopa.



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

A A

D(et+e 2 +t—2), D(e' + 1) c nomMompio TeopeMbl 0 KOOp/iMHATax 00pasa BeKTopa.
OtBetr. a) De' =



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),
D(et+e 2 +t—2), D(e' + 1) c nomMompio TeopeMbl 0 KOOp/iMHATax 00pasa BeKTopa.
OtBer. a) De! = ¢,



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

A A

D(et+e 2 +t—2), D(e' + 1) c nomMompio TeopeMbl 0 KOOp/iMHATax 00pasa BeKTopa.
Orser. a) De! = ¢!, De ' =



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

A A

D(et+e 2 +t—2), D(e' + 1) c nomMompio TeopeMbl 0 KOOp/iMHATax 00pasa BeKTopa.
OtBer. a) De! = e, De ™ = —2¢72



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

A A

D(et+e 2 +t—2), D(e' + 1) c nomMompio TeopeMbl 0 KOOp/iMHATax 00pasa BeKTopa.
OtBer. a) De! = ¢!, De % =22 D (5e! —e ) =



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

A A

D(et+e 2 +t—2), D(e' + 1) c nomMompio TeopeMbl 0 KOOp/iMHATax 00pasa BeKTopa.
Otget. a) Det = ¢!, De ™ = —2¢72 D (5e' — e72) = bet + 2e2



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),
D(et+e 2 +t—2), D(e' + 1) c nomMompio TeopeMbl 0 KOOp/iMHATax 00pasa BeKTopa.
Otget. a) Det = ¢!, De ™ = —2¢72 D (5e' — e72) = bet + 2e2

D(et+e?+t—2)=



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),
D(et+e 2 +t—2), D(e' + 1) c nomMompio TeopeMbl 0 KOOp/iMHATax 00pasa BeKTopa.
Otget. a) Det = ¢!, De ™ = —2¢72 D (5e' — e72) = bet + 2e2

D(et+e 241 —2)=¢ —2 2 41,



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),
D(et+e 2 +t—2), D(e' + 1) c nomMompio TeopeMbl 0 KOOp/iMHATax 00pasa BeKTopa.
Otget. a) Det = ¢!, De ™ = —2¢72 D (5e' — e72) = bet + 2e2

D(et+e24t—2)=e —2 241, D(el+t)=e +1,



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
OtBer. a) De! = ¢!, De 2 = —2¢ 2 D (5e! — e ) = 5et + 2e7 2,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6asuc BbIOEpEM «IIPOTACKUBAHUEM €IMHUYKH depe3 mapaMerpely: B = {



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5¢" — e ) = bet 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) Gasuc BeIGEPEM «IPOTACKUBAHMEM €IMHUIKHI Yepe3 mapaMerpbl»: B = {¢';



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5¢" — e ) = bet 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKUBAHUEM eJIMHUYKH Yepes napamerpbl»: B = {e'; e



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5¢" — e ) = bet 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpeM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbl»: B = {e'; e 1;



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5¢" — e ) = bet 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5¢" — e ) = bet 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.

Hajiigem maTpuiry oneparopa D B Gasuce B: Ap =



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5¢" — e ) = bet 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.

Hajiigem maTpuiry oneparopa D B Gasuce B: Ap =



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5¢" — e ) = bet 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.

Hajiigem maTpuiry oneparopa D B Gasuce B: Ap =



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),
D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

A A

D(et+e 2 +t—2), D(e' + 1) c nomMompio TeopeMbl 0 KOOp/iMHATax 00pasa BeKTopa.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5¢" — e ) = bet 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.

Hajiigem maTpuiry oneparopa D B Gasuce B: Ap =

[ﬁet]B:[et]B:[1-et+0-e’2t+0-0-1+0-t]5:



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),
D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

A A

D(et+e 2 +t—2), D(e' + 1) c nomMompio TeopeMbl 0 KOOp/iMHATax 00pasa BeKTopa.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.

Hajiigem maTpuiry oneparopa D B Gasuce B: Ap =

[ﬁet]B:[et]B:[1-et+0-e’2t+0-0-1+0-t]5:

OO O



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),
D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

A A

D(et+e 2 +t—2), D(e' + 1) c nomMompio TeopeMbl 0 KOOp/iMHATax 00pasa BeKTopa.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.

Hajiigem maTpuiry oneparopa D B Gasuce B: Ap =

[ﬁet]B:[et]B:[1-et+0-e’2t+0-0-1+0-t]5:

OO0 0o o —



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),
D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5¢" — e ) = bet 4 22,
D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.
6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.
1

Hajiigem maTpuiry oneparopa D B Gasuce B: Ap = 8
0

D] =



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),
D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5¢" — e ) = bet 4 22,
D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.
6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.
1

Hajiigem maTpuiry oneparopa D B Gasuce B: Ap = 8
0



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,
D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.
6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.
1

Hajiigem maTpuiry oneparopa D B Gasuce B: Ap = 8
0

[ﬁe’2t]B:[e’2t]B:[O-et—2-6’2t+0-0-1+0-t]5:



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),
D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,
D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.
6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.
1

Hajiigem maTpuiry oneparopa D B Gasuce B: Ap = 8
0

[ﬁe’2t]B:[e’2t]B:[O-et—2-6’2t+0-0-1+0-t]5:



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.

1 0

} . 0 -2
Haiinem marpuity oneparopa D B 6asuce B:  Ag = 0 0
0 0

[ﬁe’2t]B:[e’2t]B:[O-et—2-6’2t+0-0-1+0-t]5:



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5¢" — e ) = bet 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.

1 0

} . 0 -2
Haiinem marpuity oneparopa D B 6asuce B:  Ag = 0 0
0 0



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5¢" — e ) = bet 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.

1 0

} . 0 -2
Haiinem marpuity oneparopa D B 6asuce B:  Ag = 0 0
0 0



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.

1 0

} . 0 -2
Haiinem marpuity oneparopa D B 6asuce B:  Ag = 0 0
0 0

[m]B:[O]Bz[o-et+0-e*2t+0-1+0-t]B=



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.

1 0

} . 0 -2
Haiinem marpuity oneparopa D B 6asuce B:  Ag = 0 0
0 0

[m]B:[O]Bz[o-et+0-e*2t+0-1+0-t]B=

o O OO



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),
D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,
D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.
6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.
1

Hajiigem maTpuiry oneparopa D B Gasuce B: Ap =

o O O
S O N O
o O OO

[m]B:[O]Bz[o-et+0-e*2t+0-1+0-t]B=

o O OO



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),
D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5¢" — e ) = bet 4 22,
D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.
6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.
1 0
5 A 0 -2
Haiinem marpuity oneparopa D B 6asuce B:  Ag = 0
0

o O OO

0
0



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),
D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5¢" — e ) = bet 4 22,
D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.
6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.
1 0
5 A 0 -2
Haiinem marpuity oneparopa D B 6asuce B:  Ag = 0
0

o O OO

0
0



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),
D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,
D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.
6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.
1

Hajiigem maTpuiry oneparopa D B Gasuce B: Ap =

o O O
S O N O
o O OO

lg=0-€e+0-e*+1-1+0-tjg =

§>
w3}
I



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.

1 00

} . 0 -2 0
Haiinem marpuity oneparopa D B 6asuce B:  Ag = 0 0 0
0 00

[ﬁt}B:[l]B:[O-et+0-e*2t+1-1+0-t]B:

o= OO



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),
D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,
D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.
6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.
1

Hajiigem maTpuiry oneparopa D B Gasuce B: Ap =

o O OO

0
0
1
0

o O O
S O N O

[ﬁt}B:[1]B:[O-et+0-e*2t+1-1+0-t]B:

o= OO



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),
D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5¢" — e ) = bet 4 22,
D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.
6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.
1
0 —
0
0

Bocmonb3yemcss TeopemMoil o KoopanHaTtax obpasa BeKTopa:

([Det]]s [Defﬂls [D (56t_672t)}5 [ﬁ (et+€72t+t_2)]5 [D (6t+t)]13) -

Hajiigem maTpuiry oneparopa D B Gasuce B: Ap =

o O OO

0
0
1
0

S O N O



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.

1 000

5 . 0 -2 0 0
Haiinem marpuity oneparopa D B 6asuce B:  Ag = 0 00 1
0O 00O

Bocmonb3yemcss TeopemMoil o KoopanHaTtax obpasa BeKTopa:

([Det]]s [Defﬂls [D (56t_672t)}5 [ﬁ (et+€72t+t_2)]5 [D (et+t)]13) -

1 000 10 5 11

o —=200 01 -1 10]_

o o001 00 0 -20 |
0 000 00 0 11



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.

1 000
Hajiigem maTpuiry oneparopa D B Gasuce B: Ap = 0 =200
0 001
0O 00O
Bocnosbpsyemcs Teopemoii 0 Koop/imHaTaXx oopasa BeKTopa:
M) ot M, —2t 3 t —2t (ot —2t N (ot _
([Det] 5 [De®] 5 [P =) [Die+e+1=2)] L [D(e+1) ) =
1 000 10 5 11 1 05 11
10 =200 001 -1 10} [0 =22 =220
10 001 00 0 =220 0O 00 1 1)
0O 00O 00 0 11 0O 00 00



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-

nan oneparop auddepenuuposanus D = e Haitnure: a) sektoper Def, De 2. D (5¢! — e~2F)

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.
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Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-

nan oneparop auddepenuuposanus D = e Haitnure: a) sektoper Def, De 2. D (5¢! — e~2F)

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
OtBet. a) Det = et, De % = —2¢72 D (5e! — e2) = 5el + 2e~ 2,

D(et+e24t—2)=e —2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpoi»: B = {ef; e 1; t}.
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Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.
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Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-

nan oneparop auddepenuuposanus D = e Haitnure: a) sektoper Def, De 2. D (5¢! — e~2F)

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) Del = ¢!, De 20 = —2¢ 2t D (5ef — e %) = bet 4 22,

D(et+e24t—2)=e —22 41, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM eJIMHMYKH 4Yepes napamerpoi»: B = {ef; e 1; t}.
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Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.
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Hajiigem maTpuiry oneparopa D B Gasuce B: Ap = 0 =200
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Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitqure: a) sektoper Def, De 2. D (5¢! — e=2t),

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) Del = ¢!, De 2 = —2¢72 D (5e — e 2t) = 5eb 4 2¢ 2,

D(et+e24t—2)=e —22 41, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH Yepes napamerpoi»: B = {ef; e 1; t}.
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Bocnonbsyemcst Teopemoii 0 koopauHaTax obpa3a BEKTOpa:
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D
D(5et —e2)=5.et+2-e2+0-140-t=>5et+ 2e 2t



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-

nan oneparop auddepenuuposanus D = e Haitqure: a) sextoper Def, De 2 D (5e! — e
D(et+e 2 +¢—2),D(e' +1t); 6)marpuy oneparopa D; B) Bektopst De!, De~2 | D (5e! — e

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,

D@t +e24t—2)=e -2 241, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.
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Haiinem marpuity oneparopa D B 6asuce B:  Ag = 0 00 1
0O 00O

Bocmonb3yemcss TeopemMoil o KoopanHaTtax obpasa BeKTopa:

([Det]B [DG*Zt}B [f) (5et—e*2t)}B D (et+€’2t+t—2}B [ (e —|—t)]B) -
1 000 10 5 11 1 05 11
o =200 01 -1 10| |0 -22-20
“{o o001 00 0 -201] |0 00 11
0 000 00 0 11 0 00 00
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D(Bel —e2)=5.¢ +2.¢240- 1+O-t:5et+26_2t,
(e+e?+t—2)=1-e+(-2)-e?+1-140-t=
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Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitnure: a) sektoper Def, De 2. D (5¢! — e~2F)

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5¢" — e ) = bet 4 22,

Det+e2+t—-2)=e' —2e204+1, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM eJIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.
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5 . 0 -2 0 0
Haiinem marpuity oneparopa D B 6asuce B:  Ag = 0 00 1
0O 00O

Bocmonb3yemcs TeopemMoil o KoopanHaTtax obpasa BeKTopa:

([Det]B [DefﬂB [f) (5et—e*2t)}B D (et+€’2t+t—2}B [ (e —|—t)]B) -
1 000 10 5 11 1 05 11
o =200 01 -1 10| |0 -22-20
o o001 00 0 -201] |0 00 11
0 000 00 0 11 0 00 00
Det=1-e+0-e240-140-t=¢", De2=0-e"+(—=2)-e24+0-1+0-t=—2e%,
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D(Bel —e2)=5.¢+2.¢7240- 1+O-t:5et+26_2t,
(e +e®+t—-2)=1-e+(-2) e +1-1+0-t=>5e" —2e > +1,



Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitnure: a) sektoper Def, De 2. D (5¢! — e~2F)

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,

D@t +e24t—2)=e —22 41, D(e'+1t)=e +1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpbi»: B = {ef; e 1; t}.

1 000

5 . 0 -2 0 0
Haiinem marpuity oneparopa D B 6asuce B:  Ag = 0 00 1
0O 00O

Bocmonb3yemcss TeopemMoil o KoopanHaTtax obpasa BeKTopa:

([Det]B [Defﬂls [D (56t_672t)}5 [ﬁ (et+€72t+t_2)]5 [ﬁ (etﬂ)}B) -

1 000 10 5 11 1 05 11
o —=200 01 -1 10| |0 -22-20
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P=1-e'4+0-e240-140-t=¢", De2=0-e+(-2)-e2+0-14+0-t=—2"2

€
(bet —e ) =5t +2- e +0- 1+0't:56t+26_2t,
(e"+e+t—2)=1-e"4+(=2)-e?+1-1+0-t=>5e" —2e % +1,
(e"+t)=1-e'40-e?+1-140-t=
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Banaua 4. Ha simneitnom npocrpancrse dyukiuit suna f(t) = Ae! + Be ' + C + Dt 3a-
nan oneparop auddepenuuposanus D = e Haitnure: a) sektoper Def, De 2. D (5¢! — e~2F)

D(et4+e 2 +¢—2),D(e' +1t); 6)marpuny oneparopa D; B) Bektopsi Det, De~2 | D (5et — e~2t),

D(et+e 24+t —2), D (el +1t) ¢ HOMOMBIO TEOPEMBI 0 KOODJAMHATAX 06PA3a BEKTODA.
Otser. a) De! = ¢!, De 2 = —2¢72 D (5et — e ) = bel 4 22,

D(et+e4t—2)=¢ —2 241, D(et+t)=e+1.

6) 6azuc BbIGEpEM <«IIPOTACKMBAHUEM €JIMHMYKH 4Yepes napamerpoi»: B = {ef; e 1; t}.

1 000

5 . 0 -2 0 0
Haitnem marpuity oneparopa D B 6asuce B: A = 0 00 1
0O 00O

Bocmonb3yemcss TeopemMoil o KoopanHaTtax obpasa BeKTopa:

([Det]]s [Defﬂls [D (56t_672t)}5 [ﬁ (et+€72t+t_2)]5 [ﬁ (etﬂ)}B) -

1 000 10 5 11 1 05 11
o —-—=200 01 -1 10| |0 -22-20
“lo o001 00 0 -20]"fo0o o0 11|
0 000 00 0 11 0 00 00
P=1-e'4+0-e240-140-t=¢", De2=0-e+(-2)-e2+0-14+0-t=—22

€
(5et —e ) =5-¢et +2- e +0- 1+0-t:5et+26_2t,
(e"+e+t—2)=1-e"4+(=2)-e?+1-1+0-t=>5e" —2e % +1,
(e"+t)=1-e"4+0-e24+1-14+0-t=e"+1.
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Peimtenue 3agaun 5.

Bamada 5. Ha jmneitnom npocrpancTBe MATPUIL pa3MePHOCTH 2 X 2 JinHeliHbIil ortepaTop L
3aJ1aH (POPMYJIOI:
L(X)=X'"-X.

Haitniute maTpuily ormiepaTropa L u mpoBepbTe BBINIOJHEHHE TeOpeMbl O KOOp/iMHATaxX obpasa

i 10 i 01 i 2 —1
BEKTOPA C IIOMOIIHIO BBIYUC/IEHNST BEKTOPOB 01 ) 10 ) 1 0 )



3apaua 5. Ha smreitnom mnpoctpancrse MaTPUIL Pa3MEPHOCTH 2 X 2 JIMHEWHbIN onepaTop L
3a1aH POPMYJIOI:
L(X)=X'-X.
Haiinure maTpuily omeparopa Lu IIPOBEpPhTE BBLINIOJIHEHNE TE€OPEMBbI O KOOp/IMHATaxX obpasa

~ A

i 10 i 01 i 2 -1
BEKTOPAa € IIOMOIIbIO BBIYUC/ICHUA BEKTOPOB 0 1) 10 ) L

OrBer. BosbMmeMm 6a3uc



Bamaua 5. Ha jmneitnoM mpocTpancTBe MaTPUIL pa3MEPHOCTH 2 X 2 JIMHelHbI onepaTtop L
3a1aH POPMYJIOI:
L(X)=X"-X.

Haiinute maTpuily orieparopa Lu IpOBEphTE BbIHOJ'IHeHI/Ie TereMLI 0 KoopAmHaTaxX obpasa
~ (2 —1
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Bamaua 5. Ha jimneitHOM mIpocTpaHCTBe MATPUIL Pa3MEPHOCTH 2 X 2 JIMHEHBIN omepaTop L
3a1aH POPMYJIOI:
L(X)=X'-X.
Haiinure maTpuity oreparopa Lu IIPOBEPHTE BbIHOJIHeHI/Ie TeopeMLI 0 KoopamHaTax obpasa

~ (2 —1

L(l 0).
1 O 1 0 0 0 0
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Bamaua 5. Ha jimneitHOM mIpocTpaHCTBe MATPUIL Pa3MEPHOCTH 2 X 2 JIMHEHBIN omepaTop L
3a1aH POPMYJIOI:
L(X)=X'-X.
Haiinure maTpuity oreparopa Lu IIPOBEPHTE BbIHOJIHeHI/Ie TeopeMLI 0 KoopamHaTax obpasa
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L
1 O 1 0 0 0 0
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Ilo onpenenennio MaTpuiibl oneparopa Ly =
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Bamaua 5. Ha jimneitHOM mIpocTpaHCTBe MATPUIL Pa3MEPHOCTH 2 X 2 JIMHEHBIN omepaTop L
3a1aH POPMYJIOI:
L(X)=X'-X.
Haiinure maTpuity oreparopa Lu IIPOBEPHTE BbIHOJIHeHI/Ie TereMbI 0 KoopamHaTax obpasa
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L
1 O 1 0 0 0 0
OrBer. BosbMmeMm 6aszuc B = {( O 1 0 ) ( 01 ) }

Ilo onpenenennio MaTpuiibl oneparopa Ly =

BEKTOpPa C IIOMOIIbIO BbIYHCJ/IEHUA BEKTOPOB L L (




Bamaua 5. Ha jimneitHOM mIpocTpaHCTBe MATPUIL Pa3MEPHOCTH 2 X 2 JIMHEHBIN omepaTop L
3a1aH POPMYJIOI:
L(X)=X'-X.
Haiinure maTpuity oreparopa Lu IIPOBEPHTE BI)IIIOJ'IHeHI/Ie TeopeMbI 0 KoopamHaTax obpasa
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Bamaua 5. Ha jimneitHOM mIpocTpaHCTBe MATPUIL Pa3MEPHOCTH 2 X 2 JIMHEHBIN omepaTop L
3a1aH POPMYJIOI:
L(X)=X'-X.
Haiinure maTpuity oreparopa Lu IIPOBEPHTE BI)IIIOJ'IHeHI/Ie TeopeMbI 0 KoopamHaTax obpasa

SR
(1) ()}

BEKTOPA C IIOMOIIbIO BBIYUCJ/IEHUST BEKTOPOB L L (
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Ilo onpenenennio MaTpuiibl oneparopa Ly = (
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Bamaua 5. Ha jimneitHOM mIpocTpaHCTBe MATPUIL Pa3MEPHOCTH 2 X 2 JIMHEHBIN omepaTop L
3a1aH POPMYJIOI:
L(X)=X'-X.
Haiinure maTpuity oreparopa Lu IIPOBEPHTE BI)IIIOJ'IHeHI/Ie TeopeMbI 0 KoopamHaTax obpasa

~ (2 —1
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Bamaua 5. Ha jmneitnoM mpocTpancTBe MaTPUIL pa3MEPHOCTH 2 X 2 JIMHelHbI onepaTtop L

3a1aH POPMYJIOI: R
L(X)=X"-X.

Haiinure maTpuily omneparopa Lu 1IpOBepbTe BbIHOJ'IHeHI/Ie TeopeMbI 0 KoopamHaTax obpasa
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Bamaua 5. Ha jmneitnoM mpocTpancTBe MaTPUIL pa3MEPHOCTH 2 X 2 JIMHelHbI onepaTtop L
3a1aH POPMYJIOI:
L(X)=X"-X.

Haﬁ,ILI/ITe MaTpuiy oliepaTopa [A/ " IIpOBEPLTE BI)IHOJ'IHGHI/IG TeOpeMbI O KOoOpaumHaTax 06pa3a
T D
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Bamaua 5. Ha jimneitHOM mIpocTpaHCTBe MATPUIL Pa3MEPHOCTH 2 X 2 JIMHEHBIN omepaTop L
3a1aH POPMYJIOI:
L(X)=X'-X.
Haiinure maTpuity oreparopa Lu IIPOBEPHTE BI)IIIOJ'IHeHI/Ie TeopeMbI 0 KoopamHaTax obpasa
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Bamaua 5. Ha jmneitnoM mpocTpancTBe MaTPUIL pa3MEPHOCTH 2 X 2 JIMHelHbI onepaTtop L
3a1aH POPMYJIOI:
L(X)=X"-X.

Haiinure maTpuity oreparopa Lu IIPOBEPHTE BbIHOJ'IHeHI/I e TeopeMbl O KOOpJUHaTax obpa3a
~ (0 1 ~ (2 —1
BEKTOPA C IIOMONIHIO BHIYUC/IEHUST BEKTOPOB L 1 L 10 L 1 Wk
1 O 1 0 0 0
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0 0
0 -1
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0 0
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Bamaua 5. Ha jimneitHOM mIpocTpaHCTBe MATPUIL Pa3MEPHOCTH 2 X 2 JIMHEHBIN omepaTop L
3a1aH POPMYJIOI:
L(X)=X'-X.
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Bamaua 5. Ha jmneitnoM mpocTpancTBe MaTPUIL pa3MEPHOCTH 2 X 2 JIMHelHbI onepaTtop L
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Bamaua 5. Ha jmneitnoM mpocTpancTBe MaTPUIL pa3MEPHOCTH 2 X 2 JIMHelHbI onepaTtop L
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Bamaua 5. Ha jmneitnoM mpocTpancTBe MaTPUIL pa3MEPHOCTH 2 X 2 JIMHelHbI onepaTtop L
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Bamaua 5. Ha jmneitnoM mpocTpancTBe MaTPUIL pa3MEPHOCTH 2 X 2 JIMHelHbI onepaTtop L
3a1aH POPMYJIOI:
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Pemmenne 3anaun 6.

Bamava 6. Haitnqure maTpuily oreparopa S JTUHEHHOTO MPOCTPAHCTBA MHOT'OYJICHOB CTEIIEHH HE

N ~

BbIme 2, ecym u3BecTHo, uto S (1 —2?)=1+2x+2% S(1—-z)=2>—-1, S(1+2z)=2z.



Bayaua 6. Haityiure marpuity oneparopa S JMHEHHOrO IIPOCTPAHCTBA MHOTOUICHOB CTEIeHH He
BbIIe 2, ecyim u3BecTHo, uto S (1 —2?)=1+2x+2% S(1—-z)=2>—-1, S(1+2z)=2z.
OrBer. BosbMmém 0asuc JIMHEHHOrO HPOCTPAHCTBA MHOTOWJIEHOB CTEIEHM He Bbllie 2

{z°, =, x?}. llpumenuM cTpaTeruio cocTaBjieHust ypaBHEeHMUil.



Basaua 6. Haitiure Matpuiy orepatopa S JIMHEHHOTO IPOCTPAHCTEA MHOTOU/ICHOB CTEIICHH He
BbIIIE 2, ecam u3BecTHO, uto S (1 —a?) =142z +2% S(1—-2)=2*—-1, S(1+z)=_2x.
OTser. Bosbmém 6azuc iuHeiiHOro NpocTpaHCcTBa MHOTOM/IeHOB cTenenn He Bbime 2: {20, x, x?}.
HpI/IMeHI/IM CTPATETn COCTaBJ/IEHUA }vI)?l‘BH(fHI’TIQ"T.
Ymo nado natimu?



Basaua 6. Haitiure Matpuiy orepatopa S JIMHEHHOTO IPOCTPAHCTEA MHOTOU/ICHOB CTEIICHH He
BbIIe 2, ecyim u3BecTHo, uto S (1 —2?)=1+2x+2% S(1—-z)=2>—-1, S(1+2z)=2z.
OTset. Bozbmém Gazuc MMHEHHOro MPOCTPaHCTBA MHOTOUIEHOB cTertenn He Bbime 2: {20, x, 22}
HpI/IMeHI/IM CTPATETn COCTaBJ/IEHUA }vI)?l‘BH(fHI’TIQ"T.
Ymo nado natimu? Marpurry.



Bajyiaua 6. Haitiure maTpuiy onepartopa S JITHEHHOTO TTPOCTPAHCTBA MHOTOHJICHOB CTENeHn He
BbIIIE 2, ecam u3BecTHO, uto S (1 —a?) =142z +2% S(1—-2)=2*—-1, S(1+z)=_2x.
OTBet. BozbMéM Gazuc JIMHEIHOro IIPOCTPaHCTBa MHOIOUICHOB cTenenu He Bbime 2: {20, x, 2%},
[TpumennM cTpaTernio cocTaB/IeHUsT yPaBHEHUIA.
Ymo nado natimu? Marpurry.
B xaxom sude npedcmasum omeem?
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[TpumennM cTpaTernio cocTaB/IeHUsT yPaBHEHUIA.
Ymo nado natimu? Marpurry.

B xaxom sude npedcmasum omseem? Tabuieii.
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B xaxom sude npedcmasum omseem? Tabuieii.

Bsedem nepemeritvie.
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OTBet. BozbMéM Gazuc JIMHEIHOro IIPOCTPaHCTBa MHOIOUICHOB cTenenu He Bbime 2: {20, x, 2%},
[TpumennM cTpaTernio cocTaB/IeHUsT yPaBHEHUIA.
Ymo nado natimu? Marpurry.
B xaxom sude npedcmasum omseem? Tabuieii.

Bsedem nepemernvie. OBO3HAUNM UCKOMYIO MaTpPHILy OYKBOIi, Hampumep, S.
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Bsedem nepemernvie. Obo3HAUNM UCKOMYIO MaTpuIly 6yKBoii, Hampumep, S. Cocmasum ypasHerue.
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Corytacno Teopeme o KoopjunaTax obpasza sekTopa us pasenctsa S (1 — 22) = 1 + 2z + 22 cite-

AYy€eT, 9TO
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OTBet. BozbMéM Gazuc JIMHEIHOro IIPOCTPaHCTBa MHOIOUICHOB cTenenu He Bbime 2: {20, x, 2%},
[TpumennM cTpaTernio cocTaB/IeHUsT yPaBHEHUIA.
Ymo nado natimu? Marpurry.
B xaxom sude npedcmasum omseem? Tabuieii.
Beedem nepemermvie. Ob03HaMMM HCKOMYIO MaTpuIly 6yKBol, Hanpumep, S. Cocmasum ypasHenue.
CorylacHo Teopeme 0 KoopanHarax obpasa BekTopa u3 paBeHctsa S (1 4 ) = 2z ciexyer, 9To
1 1 1 -1 1 0
S ol=121], S| -1 |= 0], S| 1]=|2
-1 1 0 1 0 0



N ~

BbIIIE 2, ecam u3BecTHO, uto S (1 —a?) =142z +2% S(1—-2)=2*—-1, S(1+z)=_2x.
OTBet. BozbMéM Gazuc JIMHEIHOro IIPOCTPaHCTBa MHOIOUICHOB cTenenu He Bbime 2: {20, x, 2%},

[TpumennM cTpaTernio cocTaB/IeHUsT yPaBHEHUIA.

Ymo nado natimu? Marpurry.

B xaxom sude npedcmasum omseem? Tabuieii.

Beedem nepemermvie. Ob03HaMMM HCKOMYIO MaTpuIly 6yKBol, Hanpumep, S. Cocmasum ypasHenue.

CorylacHo Teopeme 0 KoopanHarax obpasa BekTopa u3 paBeHctsa S (1 4 ) = 2z ciexyer, 9To

Banaua 6. Haiture matpuity oneparopa S JIMHEHHONO POCTPAHCTBA MHOTOYJIEHOB CTEIIEHU He

1 1 1 -1 1 0
S 0O |=121, S| -1 |= 0], S 1 ]=|2
—1 1 0 1 0 0
Ucnonb3yst yMHOXKeHne MaTpuIl «Ha MaKpPOyPOBHE» MOYXKHO 3TH TPU PABEHCTBA IPEJICTABUTDL B
1 1
BUJIC OJIHOTO MATPUIHOIO ypaBHeHUs: S 0 =1 2

—1 1
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Ymo nado natimu? Marpurry.
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Bsedem nepemennvie. O603HAUNM UCKOMYIO MaTpuIly OyKBOii, Harnpumep, S. Cocmasum ypasHeHue.

CorylacHo Teopeme 0 KoopanHarax obpasa BekTopa u3 paBeHctsa S (1 4 ) = 2z ciexyer, 9To

1 1 1 -1 1 0
S ol1=121, S| -1 |= o], S{1 |=1]2
—1 1 0 1 0 0
Ucnonb3yst yMHOXKeHne MaTpuIl «Ha MaKpPOyPOBHE» MOYXKHO 9TH TPU PABEHCTBA IPEJICTABUTD B
1 1 1 -1
BUJIC OJIHOTO MATPUIHOrO ypaBHeHUs: S 0 —1 =12 0

-1 0 1 1



Bajyiaua 6. Haitiure maTpuiy onepartopa S JITHEHHOTO TTPOCTPAHCTBA MHOTOHJICHOB CTENeHn He
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OTBet. BozbMéM Gazuc JIMHEIHOro IIPOCTPaHCTBa MHOIOUICHOB cTenenu He Bbime 2: {20, x, 2%},
[TpumennM cTpaTernio cocTaB/IeHUsT yPaBHEHUIA.
Ymo nado natimu? Marpurry.
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Bsedem nepemennvie. O603HAUNM UCKOMYIO MaTpuIly OyKBOii, Harnpumep, S. Cocmasum ypasHeHue.

CorylacHo Teopeme 0 KoopanHarax obpasa BekTopa u3 paBeHctsa S (1 4 ) = 2z ciexyer, 9To

1 1 1 -1 1 0
S ol1=121, S| -1 ]= 0], S| 1 |=1|2
—1 1 0 1 0 0
Ucnonb3yst ymHuoXkKeHue MaTpull «Ha MaKpPOYPOBHE» MOXKHO 9TH TPU PABEHCTBA MPEJICTABUTDH B
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BUJIC OJIHOTO MATPUIHOIO ypaBHeHUs: S 0O -1 1 |=(2 0 2

-1 0 0 1 10



Bajyiaua 6. Haitiure maTpuiy onepartopa S JITHEHHOTO TTPOCTPAHCTBA MHOTOHJICHOB CTENeHn He
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1 1 1 —1 1 0
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Ucnonb3yst ymHoOkKeHre MaTpull «Ha MaKPOYPOBHE» MOXKHO 9TH TPU PABEHCTBA MPEJICTABUTDH B
1 11 1 -1 0
BUJIC OJIHOTO MATPUIHOrO ypaBHeHUs: S 0O -1 1 |={2 0 2
-1 00 1 10

Perrag II0JIy9€HHO€ ypaBHEHHE, I10JIydaeM:

S:



Bajyiaua 6. Haitiure maTpuiy onepartopa S JITHEHHOTO TTPOCTPAHCTBA MHOTOHJICHOB CTENeHn He
BbIIIE 2, ecam u3BecTHO, uto S (1 —a?) =142z +2% S(1—-2)=2*—-1, S(1+z)=_2x.
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S ol1=121, S| -1 ]= 01, S 1 |=|2
-1 1 0 1 0 0
Ucnonb3yst ymHoOkKeHre MaTpull «Ha MaKPOYPOBHE» MOXKHO 9TH TPU PABEHCTBA MPEJICTABUTDH B
1 11 1 -1 0
BUJIC OJIHOTO MATPUIHOrO ypaBHeHUs: S 0O -1 1 |={2 0 2
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1 -1 0 111\
S=12 0 2 0 -1 1 =

1 10 -1 00



Bajyiaua 6. Haitiure maTpuiy onepartopa S JITHEHHOTO TTPOCTPAHCTBA MHOTOHJICHOB CTENeHn He
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OTBet. BozbMéM Gazuc JIMHEIHOro IIPOCTPaHCTBa MHOIOUICHOB cTenenu He Bbime 2: {20, x, 2%},
[TpumennM cTpaTernio cocTaB/IeHUsT yPaBHEHUIA.
Ymo nado natimu? Marpurry.
B xaxom sude npedcmasum omseem? Tabuieii.
Bsedem nepemennvie. O603HAUNM UCKOMYIO MaTpuIly OyKBOii, Harnpumep, S. Cocmasum ypasHeHue.

CorylacHo Teopeme 0 KoopanHarax obpasa BekTopa u3 paBeHctsa S (1 4 ) = 2z ciexyer, 9To

1 1 1 -1 1 0
S ol1=121, S| -1 ]= 01, S 1 |=|2
-1 1 0 1 0 0
Ucnonb3yst ymHoOkKeHre MaTpull «Ha MaKPOYPOBHE» MOXKHO 9TH TPU PABEHCTBA MPEJICTABUTDH B
1 11 1 -1 0
BUJIC OJIHOTO MATPUIHOrO ypaBHeHUs: S 0O -1 1 |={2 0 2
-1 00 1 10
Perrag monydennoe ypaBHenue, mojydaem:
1 -1 0 111\ -1 1 -3
S=12 0 2 0 -1 1 = - 2 2 =2

1 10 -1 00 1 -1 -1



Pemmenune 3agaun 7.

Bamada 7. Ha simpeiinom mpocTpaHcTBe MHOTOWIEHOB CTEeIIeHN He BbIIIe 2 JUHEHbIe ollepa-
Topst A u B onpegenenst dopmynamu: A (f(x)) = f(2—x), B(f(z)) = 22f <%> Haitgure mat-

pulbl OIIepaToposB /1, E, (121 + B), (121 . B)



Sajmava 7. Ha siuueiinom mpocTpadcTBe MHIOIOWICHOB CTEIEHN He BbIIEe 2 JTUHEHHbIE OllepaTo-
pot A u B onpeenenst dpopaymamu: A (f(z)) = f(2—1z), B(f(x)) = 22f (%) Haiiyiure maTpuiis
oIepaTopoB A, B, <A + B), <A . B)

OrBer. IlocranoBka 3a/iaun HEKOPPEKTHA, TAK KaK HE yKa3aH COOTBETCTBYIOIINIT Ga3uc.



Sajmava 7. Ha siuueiinom mpocTpadcTBe MHIOIOWICHOB CTEIEHN He BbIIEe 2 JTUHEHHbIE OllepaTo-
pol A u B onpegenennt bopmynavm: A (f(z)) = f(2—=xz), B(f(z)) =22f (%) Haiiyiure maTpuiis
onepatopoB A, B, <A + B), (A . B).

Otgert. Bosbmewm ecrectsennbiit 6aszuc: B = {2, x, 2?}. Haiisem marpunpl oneparopos A, B.
HaloMHuM, 9TO B TEOPUH MHOIOUICHOB IPUHUMAETCS 110 ollpejesenuio, uto x’ = 1.

~ A

A(2%) =



Sajmava 7. Ha siuueiinom mpocTpadcTBe MHIOIOWICHOB CTEIEHN He BbIIEe 2 JTUHEHHbIE OllepaTo-
pol A u B onpegenennt bopmynavm: A (f(z)) = f(2—=xz), B(f(z)) =22f (%) Haiiyiure maTpuiis
onepatopoB A, B, <A + B), (A . B).

Otgert. Bosbmewm ecrectsennbiit 6aszuc: B = {2, x, 2?}. Haiisem marpunpl oneparopos A, B.
HaloMHuM, 9TO B TEOPUH MHOIOUICHOB IPUHUMAETCS 110 ollpejesenuio, uto x’ = 1.

~ A

~

A®)=2-2)"=1=1-2"4+0-2+0-2° =



Sajmava 7. Ha siuueiinom mpocTpadcTBe MHIOIOWICHOB CTEIEHN He BbIIEe 2 JTUHEHHbIE OllepaTo-
pol A u B onpegenennt bopmynavm: A (f(z)) = f(2—=xz), B(f(z)) =22f (%) Haiiyiure maTpuiis
onepatopoB A, B, <A + B), <A . B).

Otgert. Bosbmewm ecrectsennbiit 6aszuc: B = {2, x, 2?}. Haiisem marpunpl oneparopos A, B.
HamoMHIM, 9TO B TEOPUM MIOIO/ICHOB IPUHUMAETCA 10 olpe/ie/ienuio, 4ro ¥ = 1.

~

A =@2-2)"=1=1-2"40-2+0-2% = [A(xo)}B:



Sajmava 7. Ha siuueiinom mpocTpadcTBe MHIOIOWICHOB CTEIEHN He BbIIEe 2 JTUHEHHbIE OllepaTo-
pbI AuB orpeJiesieHbl OPMyIaMu: A (f(x) = f(2—2x), B (f(z)) =2f (%) Haiture maTpuiis
oIepaTopoB A, B, <A + B), <A . B)

Otgert. BosbMmem ecrecrsennbiit 6azuc: B = {2° z, x?}. Haitjlem maTpuiisl oneparopos 121, B.

HamoMHIM, 9TO B TEOPUM MIOIO/ICHOB IPUHUMAETCA 10 olpe/ie/ienuio, 4ro ¥ = 1.

1

A =@-a)=1=1-2"+0-2+0-2* = [A@")] = 0],
0



Sajmava 7. Ha siuueiinom mpocTpadcTBe MHIOIOWICHOB CTEIEHN He BbIIEe 2 JTUHEHHbIE OllepaTo-
pol A u B onpegenennt bopmynavm: A (f(z)) = f(2—=xz), B(f(z)) =22f (%) Haiiyiure maTpuiis
onepatopoB A, B, <A + B), <A . B).

Otgert. Bosbmewm ecrectsennbiit 6aszuc: B = {2, x, 2?}. Haiisem marpunpl oneparopos A, B.
HamoMHIM, 9TO B TEOPUM MIOIO/ICHOB IPUHUMAETCA 10 olpe/ie/ienuio, 4ro ¥ = 1.

1
AR =2-2)0=1=1-2"40-2+0-2? A =10 ],
(2°) = (2 —2) ﬁ*[ ( )}B 0
. ) 2
Ax)=@2—2)=2-24(~1)-2+0-2% = [A(x)]B: -1,



Sajmava 7. Ha siuueiinom mpocTpadcTBe MHIOIOWICHOB CTEIEHN He BbIIEe 2 JTUHEHHbIE OllepaTo-
pol A u B onpegenennt bopmynavm: A (f(z)) = f(2—=xz), B(f(z)) =22f (%) Haiiyiure maTpuiis
onepatopoB A, B, <A + B), (A . B).

Otgert. Bosbmewm ecrectsennbiit 6aszuc: B = {2, x, 2?}. Haiisem marpunpl oneparopos A, B.
HamoMHIM, 9TO B TEOPUM MIOIO/ICHOB IPUHUMAETCA 10 olpe/ie/ienuio, 4ro ¥ = 1.

1
A@) == =1=1-2"+0-2+0-2 = [A(")] = 0 |.
0
A ) 2
Alx)=@2-2)=2-2"+(-1) 2 +0-2% = [A(x)]B: _é ,
) ) 4
A@*)=02-2)P2=4-2"+(-4) z+1-2* = [A<x2)}B: —4 1,



Sajmava 7. Ha siuueiinom mpocTpadcTBe MHIOIOWICHOB CTEIEHN He BbIIEe 2 JTUHEHHbIE OllepaTo-
pol A u B onpegenennt bopmynavm: A (f(z)) = f(2—=xz), B(f(z)) =22f (%) Haiiyiure maTpuiis
onepatopoB A, B, <A + B), (A . B).

Otgert. Bosbmewm ecrectsennbiit 6aszuc: B = {2, x, 2?}. Haiisem marpunpl oneparopos A, B.
HamoMHIM, 9TO B TEOPUM MIOIO/ICHOB IPUHUMAETCA 10 olpe/ie/ienuio, 4ro ¥ = 1.

1
A@) == =1=1-2"+0-2+0-2 = [A(")] = 0 |.
0
A ) 2
Alx)=@2-2)=2-2"+(-1) 2 +0-2% = [A(x)]B: _é ,
) ) 4
A@*)=02-2)P2=4-2"+(-4) z+1-2* = [A<x2)}B: —411 )

nosromy Ag =



Sajmava 7. Ha siuueiinom mpocTpadcTBe MHIOIOWICHOB CTEIEHN He BbIIEe 2 JTUHEHHbIE OllepaTo-
pol A u B onpegenennt bopmynavm: A (f(z)) = f(2—=xz), B(f(z)) =22f (%) Haiiyiure maTpuiis
onepatopoB A, B, <A + B), (A . B).

Otgert. Bosbmewm ecrectsennbiit 6aszuc: B = {2, x, 2?}. Haiisem marpunpl oneparopos A, B.
HamoMHIM, 9TO B TEOPUM MIOIO/ICHOB IPUHUMAETCA 10 olpe/ie/ienuio, 4ro ¥ = 1.

1
A@)=@-2"=1=1-2"+0-2+0-2* = [A(")] =0 |,
B 1o
) A 2
A@)=@-2)=2-2"+(-1) 2+0-2> = |A@)| = -1 |,
b 0
) ) 4
A<ZE2):(2—93)2:4'$0+(—4>-ZE+1'$2:>[A(:Lﬁ)} =| -4 1,
B |
1 2 4
nosromy Ag =1 0 —1 —4



Sajmava 7. Ha siuueiinom mpocTpadcTBe MHIOIOWICHOB CTEIEHN He BbIIEe 2 JTUHEHHbIE OllepaTo-

pot A u B onpeenenst dpopaymamu: A (f(z)) = f(2—1z), B(f(x)) = 22f (%) Haiiyiure maTpuiis
oIepaTopoB A, B, <A + B), <A . B)

OrTsBer.
R 1\ 0 A 0
B(xo):x2<—> —a? =024 0.z 412 = [B()] = [ 0],
x b 1



. % ks MHOI'OYJICHOB CTEII€HU HE BBIIL JIMH MHBI 1T TO-
3amada 7. Ha ninHeiiHOM mpocTpaHCcTBe crerne e e 2 e € oIepaTo

pot A u B onpeenenst dpopaymamu: A (f(z)) = f(2—1z), B(f(x)) = 22f (%) Haiiyiure maTpuiis
orepaTopoB A, B, <A + E), <A . B)

OTBer.

0 0
B(xo):$2<l> =2=0-2"+0-24+1-2° = [B(xo)]B(O ;
0
1
0

B(:U)Zx?(l) —2=0-2"+1-240-2% = [E}(x)]B:



. % C MHOI'OYJICHOB CTEII€HU HE BBIIL JIMH MHBI 1T TO-
3amada 7. Ha ninHeiiHOM mpocTpaHCcTBe crerne e e 2 e € oIepaTo

pot A u B onpeenenst dpopaymamu: A (f(z)) = f(2—1z), B(f(x)) = 22f (%) Haiiyiure maTpuiis
orepaTopoB A, B, <A + E), (A . B)

OTBer.

0
B(x0)=x2<l> =22=0-2"40-2+1-2° = [B(xo)] =

T b

2
B(xQ):xQ(é) =1=1-2"40-240-2%2 = [B(xz)} =

B(x):ﬁ(l):x:O-x0+1-x+O-x2:> [E(x)] = g



. % C MHOI'OYJICHOB CTEII€EHU HE BBIIII JIMH MHBI 1T TO-
3amada 7. Ha ninHeiiHOM mpocTpaHCcTBe crerne e e 2 e € oIepaTo

= f(2—x), B (f(z)) =2f (%) Haiiure MaTpuiib:

po1 A u B oupenenenst dopmytanu: A (f(z))
orepaTopoB A, B, (A + E), (A . B)

OTBer.

0 0
E(xo):x2<l) =22=0-2"4+0-2+1-2° = [B(xo)] =101,
x |5} 1

B(x):ﬁ(l):x:O-xO—i-l-x—l—O-xQ:> [E(x)]B: il))

x
R 1\?2 R
B(xQ):xQ(—) =1=1-2"4+0-240-2° = [B(xz)} = ,
x b
1 2 4 001
Ag=10 -1 -4 |, Bg=|010
0o 0 1 1 00



Sajmava 7. Ha siuueiinom mpocTpadcTBe MHIOIOWICHOB CTEIEHN He BbIIEe 2 JTUHEHHbIE OllepaTo-
pot A u B onpeenenst dpopaymamu: A (f(z)) = f(2—1z), B(f(x)) = 22f (%) Haiiyiure maTpuiis

orepaTopoB A, B, (A + E), (A . B)

OrTsBer.
R 1\ 0 A 0
B(a')=a? (=) =a®=0-240-2+1-2% = [B@)| = 0|,
x b 1
. 1 . 0
B(x>:$2(—>ZxZO-xO—i—l-x—l—O-xQ:> [B(m)] =1/,
x b 0
A 1\ 2 A 1
B(:);Q)::UZ(—) —1=1-2"40-2+0-2* = [B(?)| = | 0 |,
x b 0
12 4 00 1
Ag=(0 -1 =4 |, Bg=[010
0 0 1 100
12 4 00 1 12 5
(A+Bg=Ag+Bg=|0 -1 -4 |+ 010 |=[00 —4],
0 0 1 100 10 1




Sajmava 7. Ha siuueiinom mpocTpadcTBe MHIOIOWICHOB CTEIEHN He BbIIEe 2 JTUHEHHbIE OllepaTo-
pol A u B onpegieniennr bopmynamu: A (f(z)) =

= f2—-2), B(f(z))=a%f (%) Haiiure maTpuiis
orepaTopoB A, B, (A + E), (A . B)

OTBer.

0
E(x%:ﬁ(i) =2"=0-2"+0-2+1-2° = [B(xo)]B— 0

B

—_

2
B(xQ):xQ(é) =1=1-2"40-240-2%2 = [B(zz)

| I—

o

b

o

(x):x2(i>:x:O-x0+1-x+O-x2:>[E(ac)] - g

1 2 4 00 1
Ag=(0 -1 4|, Bg=|0 10
0 0 1 100
1 2 4 00 1 4 21
(AB)g=Ag-Bg=| 0 -1 —4 010]=(-4-10],
0 1 100 100



Pemmenne 3agaun 8.

Bamaua 8. Ha jmmreiiriom nmpocrpancTBe MaTpuIl pa3MepHOCTH 2 X 2 JTuHelHbIe oreparopbl A

u B onpenenenst gpopmytanu: A (X) = ( ; Z ) X, B (X)=X- ( ; Z ) Haiisinre marpuiins:

orepaTopoB 121, B, <121 + B), <121 . B)



Bagaua 8. Ha simneitnom mnpocrpancTBe MATPUIL pa3MepHOCTH 2 X 2 JIMHeHHbIe orepaTopbl A

u B onpenenenst gopmystanu: A (X) = ( ; Z ) -X, B (X)=X- ( ; Z ) Haitaure maTpuns

oreparTopoB fl, B, (A + E), <A . B)

OtBet. Pasymeercs, mocraHoBKa 3a/1a9 HEKOPPEKTHA, TaK KaK HE YKa3aH COOTBETCTBYIONIHUiT Oa-

. _ - 10 0 1 0 0 0 0 ..
3uc. Bribepem ecrecrBeHHbIl Oasuc: B = {( 00 ) , ( 00 ) , ( 10 > , < 01 )} Haiinem

MaTpuILy oreparopa A.



Bagaua 8. Ha simneitnom mnpocrpancTBe MATPUIL pa3MepHOCTH 2 X 2 JIMHeHHbIe orepaTopbl A

u B onpenenenst gopmystanu: A (X) = ( ; Z ) -X, B (X)=X- ( ; Z ) Haitaure maTpuns

oreparTopoB A, B, <A + B), (A . B)

OTtBert. Pazymeercs, rmoctaHoBka 3ajia4i HEKOPPEKTHA, TaK KaK He yKa3aH COOTBETCTBYIONIHiT Oa-

. _ - 10 0 1 0 0 0 0 ..
3uc. Bribepem ecrecrBeHHbI Oasuc: B = {( 00 ) , ( 00 ) , ( 10 > , ( 01 )} Haiinem

MaTpuILy oreparopa A.

Ao0)=(23)(on)=(20

o
oo
~_
—_
vp|
I
oo
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o
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—_
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Pemmenne 3agaun 9.

Bamada 9. Ha npocrpaHcTBe MHOIOTICHOB CTEIIeHN He BBIIIe 2 JIMHEHHBIH omeparop P 3aaaH

dopwmyoit
Pt = £33 (7 (1)) ().

HaﬁﬂHTe €ro coocTBeHHbIE BEKTOPbI 1 COOCTBEHHBIEC 3HAYECHUSI u, eCJin BOBMO2KHO, basuc u3 cob-
CTBEHHbBIX BEKTOPOB.
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P(f(x) = f(32) - 8 (f (%)) (2).
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CTBEHHBIX BEKTOPOB.
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dopmyiioit
P(f(x) = f(32) - 8 (f (%)) (2).

Haiiiure ero cobcrBennbie BEKTOPHI U COOCTBEHHBIE 3HAYEHUS M, €CJIM BO3MOXKHO, 0a3MC M3 COO-
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Banaga 9. Ha npocTpancrBe MHOrow/eHoB CTEEHN HE BBINNIEe 2 JIMHEHHbIN orepatop P 3ajan

dopmyiioit
P(f(x) = f(32) - 8 (f (%)) (2).

Haiiure ero cobcrBennbie BeKTOPLI U COOCTBEHHBIE 3HAYCHWS WM, €CJIM BO3MOXKHO, 0a3uc u3
COOCTBEHHBIX BEKTOPOB.
Oreer. MWrak, wmarpuna oneparopa B 0Oasuce B ={1% z; 2} wumeer Bujg

1 0 —16
Pg=| 0 -13 0],
-8 0 9
a xapaxkrepuctudeckuii momguaom — (A4 13) (A +7) (A — 17). Mbl Berauc/InIm, 9T0 MHOIOYJICH
(2 + 2%) orBeuaer cobcrBenHoMy 3Havenwio (—7), wmuorownen (1 —z?) — cobcTBenHOMY 3HAYE-

uuio 17, MHOrowIeH x — cobcTBeHHOMY 3HadYeHuIo (—13).
ITposepuM pesyabTaT 110 OIpe/Ie/IeHNI0 CODCTBEHHOI0 BeKTOpa:
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dopmyiioit
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ITpoBepuM pesyabTaT 110 ONpe/Ie/IeHnI0 COOCTBeHHOI0 BeKTOPA:
A d?
P(2+42%) = (2+ (32)?) - 8 <2+ﬁ) (2*) =2+92" =8 (20° +2) = 14 — T2* = =7 (2 + 27) .
x
Ha maTpudnoM g3bIKe, ¢ HCHOJIb30BaHIEM TeOpeMbl O KOOp/uHaTax o0pasa BeKTopa:

) 10 —16\ /2 14 2
P+ = 0 -1 o f{o]=| o)=(nlo0
s 0 9/)\1 7 1



Banaga 9. Ha npocTpancrBe MHOrow/eHoB CTEEHN HE BBINNIEe 2 JIMHEHHbIN orepatop P 3ajan

dopmyiioit
P(f(x) = f(32) - 8 (f (%)) (2).

Haiiure ero cobcrBennbie BeKTOPLI U COOCTBEHHBIE 3HAYCHWS WM, €CJIM BO3MOXKHO, 0a3uc u3
COOCTBEHHBIX BEKTOPOB.
Oreer. MWrak, wmarpuna oneparopa B 0Oasuce B ={1% z; 2} wumeer Bujg

1 0 —16
Pg=| 0 -13 0],
-8 0 9
a xapaxkrepuctudeckuii momguaom — (A4 13) (A +7) (A — 17). Mbl Berauc/InIm, 9T0 MHOIOYJICH
(2 + 2%) orBeuaer cobcrBenHoMy 3Havenwio (—7), wmuorownen (1 —z?) — cobcTBenHOMY 3HAYE-

uuio 17, MHOrowIeH x — cobcTBeHHOMY 3HadYeHuIo (—13).
ITpoBepuM pesyabTaT 110 ONpe/Ie/IeHnI0 COOCTBeHHOI0 BeKTOPA:

P(2+x2):(2+(3x)2)—8<2+d—2) (2?) =2+92" —8(22° +2) = 14— T2* = -7 (2 + 2°).

da?

f’(l—xQ):



Banaga 9. Ha npocTpancrBe MHOrow/eHoB CTEEHN HE BBINNIEe 2 JIMHEHHbIN orepatop P 3ajan

dopmyiioit
P(f(x) = f(32) - 8 (f (%)) (2).

Haiiure ero cobcrBennbie BeKTOPLI U COOCTBEHHBIE 3HAYCHWS WM, €CJIM BO3MOXKHO, 0a3uc u3
COOCTBEHHBIX BEKTOPOB.
Oreer. MWrak, wmarpuna oneparopa B 0Oasuce B ={1% z; 2} wumeer Bujg

1 0 —16
Pg=| 0 -13 0],
-8 0 9
a xapaxkrepuctudeckuii momguaom — (A4 13) (A +7) (A — 17). Mbl Berauc/InIm, 9T0 MHOIOYJICH
(2 + 2%) orBeuaer cobcrBenHoMy 3Havenwio (—7), wmuorownen (1 —z?) — cobcTBenHOMY 3HAYE-

uuio 17, MHOrowIeH x — cobcTBeHHOMY 3HadYeHuIo (—13).
ITpoBepuM pesyabTaT 110 ONpe/Ie/IeHnI0 COOCTBeHHOI0 BeKTOPA:

P(2+x2):(2+(3x)2)—8<2+d—2) (2?) =2+92" —8(22° +2) = 14— T2* = -7 (2 + 2°).

da?

P(1-2%)=(1-(32)? -8 (1 - dd_;) (2?) =



Banaga 9. Ha npocTpancrBe MHOrow/eHoB CTEEHN HE BBINNIEe 2 JIMHEHHbIN orepatop P 3ajan

dopmyiioit
P(f(x) = f(32) - 8 (f (%)) (2).

Haiiure ero cobcrBennbie BeKTOPLI U COOCTBEHHBIE 3HAYCHWS WM, €CJIM BO3MOXKHO, 0a3uc u3
COOCTBEHHBIX BEKTOPOB.
Oreer. MWrak, wmarpuna oneparopa B 0Oasuce B ={1% z; 2} wumeer Bujg

1 0 —16
Pg=| 0 -13 0],
-8 0 9
a xapaxkrepuctudeckuii momguaom — (A4 13) (A +7) (A — 17). Mbl Berauc/InIm, 9T0 MHOIOYJICH
(2 + 2%) orBeuaer cobcrBenHoMy 3Havenwio (—7), wmuorownen (1 —z?) — cobcTBenHOMY 3HAYE-

uuio 17, MHOrowIeH x — cobcTBeHHOMY 3HadYeHuIo (—13).
ITpoBepuM pesyabTaT 110 ONpe/Ie/IeHnI0 COOCTBeHHOI0 BeKTOPA:
2
P(2+2%) = (2+ (32)?) — 8 <2+%) (2?) =2+92" —8(22° +2) = 14— T2* = -7 (2 + 2°).
~ d2
P(1-2% = (1-(32)*) —8(1—@> (2*) =1-92> -8 (a® - 2) =



Banaga 9. Ha npocTpancrBe MHOrow/eHoB CTEEHN HE BBINNIEe 2 JIMHEHHbIN orepatop P 3ajan

dopmyiioit
P(f(x) = f(32) - 8 (f (%)) (2).

Haiiure ero cobcrBennbie BeKTOPLI U COOCTBEHHBIE 3HAYCHWS WM, €CJIM BO3MOXKHO, 0a3uc u3
COOCTBEHHBIX BEKTOPOB.
Oreer. MWrak, wmarpuna oneparopa B 0Oasuce B ={1% z; 2} wumeer Bujg

1 0 —16
Pg=| 0 -13 0],
-8 0 9
a xapaxkrepuctudeckuii momguaom — (A4 13) (A +7) (A — 17). Mbl Berauc/InIm, 9T0 MHOIOYJICH
(2 + 2%) orBeuaer cobcrBenHoMy 3Havenwio (—7), wmuorownen (1 —z?) — cobcTBenHOMY 3HAYE-

uuio 17, MHOrowIeH x — cobcTBeHHOMY 3HadYeHuIo (—13).
ITpoBepuM pesyabTaT 110 ONpe/Ie/IeHnI0 COOCTBeHHOI0 BeKTOPA:

P(2+x2):(2+(3x)2)—8<2+d—2) (2?) =2+92" —8(22° +2) = 14— T2* = -7 (2 + 2°).

da?

15(1—x2):(1—(3x)2)—8(1—dd—;> (z?) =1-92% - 8(2? = 2) = 17— 172" =



Banaga 9. Ha npocTpancrBe MHOrow/eHoB CTEEHN HE BBINNIEe 2 JIMHEHHbIN orepatop P 3ajan

dopmyiioit
P(f(x) = f(32) - 8 (f (%)) (2).

Haiiure ero cobcrBennbie BeKTOPLI U COOCTBEHHBIE 3HAYCHWS WM, €CJIM BO3MOXKHO, 0a3uc u3
COOCTBEHHBIX BEKTOPOB.
Oreer. MWrak, wmarpuna oneparopa B 0Oasuce B ={1% z; 2} wumeer Bujg

1 0 —16
Pg=| 0 -13 0],
-8 0 9
a xapaxkrepuctudeckuii momguaom — (A4 13) (A +7) (A — 17). Mbl Berauc/InIm, 9T0 MHOIOYJICH
(2 + 2%) orBeuaer cobcrBenHoMy 3Havenwio (—7), wmuorownen (1 —z?) — cobcTBenHOMY 3HAYE-

uuio 17, MHOrowIeH x — cobcTBeHHOMY 3HadYeHuIo (—13).
ITpoBepuM pesyabTaT 110 ONpe/Ie/IeHnI0 COOCTBeHHOI0 BeKTOPA:

P(2+x2):(2+(3x)2)—8<2+d—2> (2?) =2+92" —8(22° +2) = 14— T2* = -7 (2 + 2°).

da?

15(1—x2):(1—(3x)2)—8(1—dd—;> (2*) =1-92> =8 (2® —2) =17 - 172" =17 (1 — 2?) .



Banaga 9. Ha npocTpancrBe MHOrow/eHoB CTEEHN HE BBINNIEe 2 JIMHEHHbIN orepatop P 3ajan

dopmyiioit
P(f(x) = f(32) - 8 (f (%)) (2).

Haiiure ero cobcrBennbie BeKTOPLI U COOCTBEHHBIE 3HAYCHWS WM, €CJIM BO3MOXKHO, 0a3uc u3
COOCTBEHHBIX BEKTOPOB.
Oreer. MWrak, wmarpuna oneparopa B 0Oasuce B ={1% z; 2} wumeer Bujg

1 0 —16
Pg=| 0 -13 0],
-8 0 9
a xapaxkrepuctudeckuii momguaom — (A4 13) (A +7) (A — 17). Mbl Berauc/InIm, 9T0 MHOIOYJICH
(2 + 2%) orBeuaer cobcrBenHoMy 3Havenwio (—7), wmuorownen (1 —z?) — cobcTBenHOMY 3HAYE-

uuio 17, MHOrowIeH x — cobcTBeHHOMY 3HadYeHuIo (—13).
ITpoBepuM pesyabTaT 110 ONpe/Ie/IeHnI0 COOCTBeHHOI0 BeKTOPA:

P(2+x2):(2+(3x)2)—8<2+dd—;> (2?) =2+92" —8(22° +2) = 14— T2* = -7 (2 + 2°).
15(1—x2):(1—(3x)2)—8(1—dd—;> (2*) =1-92> =8 (2® —2) =17 - 172" =17 (1 — 2?) .

[P (2+x2)}B =



Banaga 9. Ha npocTpancrBe MHOrow/eHoB CTEEHN HE BBINNIEe 2 JIMHEHHbIN orepatop P 3ajan

dopmyiioit
P(f(x) = f(32) - 8 (f (%)) (2).

Haiiure ero cobcrBennbie BeKTOPLI U COOCTBEHHBIE 3HAYCHWS WM, €CJIM BO3MOXKHO, 0a3uc u3
COOCTBEHHBIX BEKTOPOB.
Oreer. MWrak, wmarpuna oneparopa B 0Oasuce B ={1% z; 2} wumeer Bujg

1 0 —16
Pg=| 0 -13 0],
-8 0 9
a xapaxkrepuctudeckuii momguaom — (A4 13) (A +7) (A — 17). Mbl Berauc/InIm, 9T0 MHOIOYJICH
(2 + 2%) orBeuaer cobcrBenHoMy 3Havenwio (—7), wmuorownen (1 —z?) — cobcTBenHOMY 3HAYE-

uuio 17, MHOrowIeH x — cobcTBeHHOMY 3HadYeHuIo (—13).
ITpoBepuM pesyabTaT 110 ONpe/Ie/IeHnI0 COOCTBeHHOI0 BeKTOPA:

P(2+x2):(2+(3x)2)—8<2+dd—;)(a;2)22+9x2—8(2x2+2):—14—7x2=—7(2+x2).
15(1—x2):(1—(3x)2)—8(1—dd—;) (2*) =1-92> =8 (2® —2) =17 - 172" =17 (1 — 2?) .
1 0 —16 1
PR+ = 0 -1 0 0| =

-8 0 9 -1



Banaga 9. Ha npocTpancrBe MHOrow/eHoB CTEEHN HE BBINNIEe 2 JIMHEHHbIN orepatop P 3ajan

dopmyiioit
P(f(x) = f(32) - 8 (f (%)) (2).

Haiiure ero cobcrBennbie BeKTOPLI U COOCTBEHHBIE 3HAYCHWS WM, €CJIM BO3MOXKHO, 0a3uc u3
COOCTBEHHBIX BEKTOPOB.
Oreer. MWrak, wmarpuna oneparopa B 0Oasuce B ={1% z; 2} wumeer Bujg

1 0 —16
Pg=| 0 -13 0],
-8 0 9
a xapaxkrepuctudeckuii momguaom — (A4 13) (A +7) (A — 17). Mbl Berauc/InIm, 9T0 MHOIOYJICH
(2 + 2%) orBeuaer cobcrBenHoMy 3Havenwio (—7), wmuorownen (1 —z?) — cobcTBenHOMY 3HAYE-

uuio 17, MHOrowIeH x — cobcTBeHHOMY 3HadYeHuIo (—13).
ITpoBepuM pesyabTaT 110 ONpe/Ie/IeHnI0 COOCTBeHHOI0 BeKTOPA:

2
P(2+x2):(2+(3x)2)—8<2+%)(xz):2+9x2—8(2x2+2):—14—7x2:—7(2—|—x2).
2
15(1—:[:2):(1—(395)2)—8(1—%) (2*) =1-92> =8 (2® —2) =17 - 172" =17 (1 — 2?) .
1 0 —16 1 17
. N - B B
PR+ = 0 -1 0 o= o]=

-8 0 9 -1 —-17



Banaga 9. Ha npocTpancrBe MHOrow/eHoB CTEEHN HE BBINNIEe 2 JIMHEHHbIN orepatop P 3ajan

dopmyiioit
P(f(x) = f(32) - 8 (f (%)) (2).

Haiiure ero cobcrBennbie BeKTOPLI U COOCTBEHHBIE 3HAYCHWS WM, €CJIM BO3MOXKHO, 0a3uc u3
COOCTBEHHBIX BEKTOPOB.
Oreer. MWrak, wmarpuna oneparopa B 0Oasuce B ={1% z; 2} wumeer Bujg

1 0 —16
Pg=| 0 -13 0],
-8 0 9
a xapaxkrepuctudeckuii momguaom — (A4 13) (A +7) (A — 17). Mbl Berauc/InIm, 9T0 MHOIOYJICH
(2 + 2%) orBeuaer cobcrBenHoMy 3Havenwio (—7), wmuorownen (1 —z?) — cobcTBenHOMY 3HAYE-

Hiio 17, MHOrowieH & — cobcTBeHHOMY 3HadeHuo (—13).
IIpoBepuM pe3sysbTaT 10 Olpe/e/IeHUI0 COOCTBEHHOI0 BeKTOPA:

2

P(2+x2):(2+(3x)2)—8<2+d—> (2?) =2+92" —8(22° +2) = 14— T2* = -7 (2 + 2°).

da?

2

15(1—x2):(1—(3x)2)—8(1—d—) (2*) =1-92> =8 (2® —2) =17 - 172" =17 (1 — 2?) .

dx?
A 10 -16 1 17 1
PR+t = 0 -138 0 o= o]=17[ o

-8 0 9 -1 —-17 -1



Banaga 9. Ha npocTpancrBe MHOrow/eHoB CTEEHN HE BBINNIEe 2 JIMHEHHbIN orepatop P 3ajan

dopmyiioit
P(f(x) = f(32) - 8 (f (%)) (2).

Haiiure ero cobcrBennbie BeKTOPLI U COOCTBEHHBIE 3HAYCHWS WM, €CJIM BO3MOXKHO, 0a3uc u3
COOCTBEHHBIX BEKTOPOB.
Oreer. MWrak, wmarpuna oneparopa B 0Oasuce B ={1% z; 2} wumeer Bujg
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P(2+x2):(2+(3x)2)—8<2+dd—;> (2?) =2+92" —8(22° +2) = 14— T2* = -7 (2 + 2°).
15(1—x2):(1—(3x)2)—8(1—dd—;> (2*) =1-92> =8 (2® —2) =17 - 172" =17 (1 — 2?) .

P(x) =



Banaga 9. Ha npocTpancrBe MHOrow/eHoB CTEEHN HE BBINNIEe 2 JIMHEHHbIN orepatop P 3ajan

dopmyiioit
P(f(x) = f(32) - 8 (f (%)) (2).

Haiiure ero cobcrBennbie BeKTOPLI U COOCTBEHHBIE 3HAYCHWS WM, €CJIM BO3MOXKHO, 0a3uc u3
COOCTBEHHBIX BEKTOPOB.
Oreer. MWrak, wmarpuna oneparopa B 0Oasuce B ={1% z; 2} wumeer Bujg

1 0 —16
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-8 0 9
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A d?
P(2+42%) = (2+ (32)?) - 8 <2+—) (2*) =2+92" =8 (20° +2) = 14 — T2* = =7 (2 + 27) .

da?

2

15(1—:[:2):(1—(395)2)—8(1—%) (2*) =1-92> =8 (2® —2) =17 - 172" =17 (1 — 2?) .

Pla) =30 -85 () =



Banaga 9. Ha npocTpancrBe MHOrow/eHoB CTEEHN HE BBINNIEe 2 JIMHEHHbIN orepatop P 3ajan

dopmyiioit
P(f(x) = f(32) - 8 (f (%)) (2).

Haiiure ero cobcrBennbie BeKTOPLI U COOCTBEHHBIE 3HAYCHWS WM, €CJIM BO3MOXKHO, 0a3uc u3
COOCTBEHHBIX BEKTOPOB.
Oreer. MWrak, wmarpuna oneparopa B 0Oasuce B ={1% z; 2} wumeer Bujg

1 0 —16
Pg=| 0 -13 0],
-8 0 9
a xapaxkrepuctudeckuii momguaom — (A4 13) (A +7) (A — 17). Mbl Berauc/InIm, 9T0 MHOIOYJICH
(2 + 2%) orBeuaer cobcrBenHoMy 3Havenwio (—7), wmuorownen (1 —z?) — cobcTBenHOMY 3HAYE-

uuio 17, MHOrowIeH x — cobcTBeHHOMY 3HadYeHuIo (—13).
ITpoBepuM pesyabTaT 110 ONpe/Ie/IeHnI0 COOCTBeHHOI0 BeKTOPA:

P(2+x2):(2+(3x)2)—8<2+d—2> (2?) =2+92" —8(22° +2) = 14— T2* = -7 (2 + 2°).

da?

2

15(1—:[:2):(1—(395)2)—8(1—%) (2*) =1-92> =8 (2® —2) =17 - 172" =17 (1 — 2?) .

15(:1:)23:6—8% (2%) =3z —8(22) =



Banaga 9. Ha npocTpancrBe MHOrow/eHoB CTEEHN HE BBINNIEe 2 JIMHEHHbIN orepatop P 3ajan

dopmyiioit
P(f(x) = f(32) - 8 (f (%)) (2).

Haiiure ero cobcrBennbie BeKTOPLI U COOCTBEHHBIE 3HAYCHWS WM, €CJIM BO3MOXKHO, 0a3uc u3
COOCTBEHHBIX BEKTOPOB.
Oreer. MWrak, wmarpuna oneparopa B 0Oasuce B ={1% z; 2} wumeer Bujg

1 0 —16
Pg=| 0 -13 0],
-8 0 9
a xapaxkrepuctudeckuii momguaom — (A4 13) (A +7) (A — 17). Mbl Berauc/InIm, 9T0 MHOIOYJICH
(2 + 2%) orBeuaer cobcrBenHoMy 3Havenwio (—7), wmuorownen (1 —z?) — cobcTBenHOMY 3HAYE-

uuio 17, MHOrowIeH x — cobcTBeHHOMY 3HadYeHuIo (—13).
ITpoBepuM pesyabTaT 110 ONpe/Ie/IeHnI0 COOCTBeHHOI0 BeKTOPA:

P(2+x2):(2+(3x)2)—8<2+d—2> (2?) =2+92" —8(22° +2) = 14— T2* = -7 (2 + 2°).

da?

2

15(1—:[:2):(1—(395)2)—8(1—%) (2*) =1-92> =8 (2® —2) =17 - 172" =17 (1 — 2?) .

A d
P(z) =3z — 8% (2°) =3z — 8 (2z) = —13.



Banaga 9. Ha npocTpancrBe MHOrow/eHoB CTEEHN HE BBINNIEe 2 JIMHEHHbIN orepatop P 3ajan

dopmyiioit
P(f(x) = f(32) - 8 (f (%)) (2).

Haiiure ero cobcrBennbie BeKTOPLI U COOCTBEHHBIE 3HAYCHWS WM, €CJIM BO3MOXKHO, 0a3uc u3
COOCTBEHHBIX BEKTOPOB.
Oreer. MWrak, wmarpuna oneparopa B 0Oasuce B ={1% z; 2} wumeer Bujg

1 0 —16
Pg=| 0 -13 0],
-8 0 9
a xapaxkrepuctudeckuii momguaom — (A4 13) (A +7) (A — 17). Mbl Berauc/InIm, 9T0 MHOIOYJICH
(2 + 2%) orBeuaer cobcrBenHoMy 3Havenwio (—7), wmuorownen (1 —z?) — cobcTBenHOMY 3HAYE-

uuio 17, MHOrowIeH x — cobcTBeHHOMY 3HadYeHuIo (—13).
ITpoBepuM pesyabTaT 110 ONpe/Ie/IeHnI0 COOCTBeHHOI0 BeKTOPA:
A d?
P(2+42%) = (2+ (32)?) - 8 <2+—) (2*) =2+92" =8 (20° +2) = 14 — T2* = =7 (2 + 27) .

da?

2

15(1—:[:2):(1—(395)2)—8(1—%) (2*) =1-92> =8 (2® —2) =17 - 172" =17 (1 — 2?) .

A d
P(z) =3z — 8% (2°) =3z — 8 (2z) = —13.

Bcee O2K IaHUs OIIpaBdaJINCh !



Peimtenune 3agagn 10.

Bamaua 10. Haiiaure cobcrBerniibie BEKTOPBI JHHEHHONO orneparopa P, 3aJaHHOrO Ha Jivi-
HelTHOM TIPOCTPAHCTBE MHOIOU/IeHOB cTenenn He Bbie 1 dopmynoit P(f(z)) = f(2 — x).



Banaua 10. Haiiaure coberBentibie BEKTOPLI JIMHEHHOrO oneparopa P, 3alaHHOro Ha JInHeii-
HOM IIPOCTPAHCTBE MHOIOUICHOB cTenenn He Bbime 1 dopmynoit P(f(z)) = f(2 — x).
Oreer. B 6asuce B = {2°, z} marpuna oneparopa P umeer Buj



Bamaga 10. Haiigure cobcTBeHBbIe BEKTODBI JIMHERHOrO oneparopa P, 3ajaHHoro Ha JImHeii-
HOM IIPOCTPAHCTBE MHOIOUICHOB cTenenn He Bbime 1 dopmynoit P(f(z)) = f(2 — x).

Otser. B 6asuce B = {2°, } marpuna oneparopa P umeer Buz Pg = ( é _? )



Bamaga 10. Haiigure cobcTBeHBbIe BEKTODBI JIMHERHOrO oneparopa P, 3ajaHHoro Ha JImHeii-
HOM IIPOCTPAHCTBE MHOIOUICHOB cTenenn He Bbime 1 dopmynoit P(f(z)) = f(2 — x).

0 —1
CobcTBeHHbIE BEKTOPHI TAKOBBI: COOCTBEHHOMY 3HAYEHHMIO 1 COOTBETCTBYIOT BEKTOPBI, IPOIOPIIIO-
HaJIbHbIE MHOT'OYJIEHY

Otser. B 6asuce B = {2°, } marpuna oneparopa P uwmeer su Pg = < b2 )



Bajaua 10. Haitaure cobcTBenHbIe BEKTOPBI JIUHEHHOTO orteparopa P, 3aJaHHOrO Ha JIMHeT-

HOM IIPOCTPAHCTBE MHOIOUICHOB cTenenn He Bbime 1 dopmynoit P(f(z)) = f(2 — x).
~ 1 2
Otger. B 6asuce B = {2°, 2z} marpuna oneparopa P umeer Buj Pg = 0 —1
CobcTBeHHbIE BEKTOPHI TAKOBBI: COOCTBEHHOMY 3HAYEHHMIO 1 COOTBETCTBYIOT BEKTOPBI, IPOIOPIIIO-
HasbHble MHOrowIeny x’. Cobereennomy 3HadeHno (—1) COOTBETCTBYIOT BEKTOPDI, HPOIIOPIUOHAb-
Hble MHOT'OUJIEHY



Bajaua 10. Haitaure cobcTBenHbIe BEKTOPBI JIUHEHHOTO orteparopa P, 3aJaHHOrO Ha JIMHeT-

HOM IIPOCTPAHCTBE MHOIOUICHOB cTenenn He Bbime 1 dopmynoit P(f(z)) = f(2 — x).
~ 1 2
Otger. B 6asuce B = {2°, 2z} marpuna oneparopa P umeer Buj Pg = 0 —1
CobcTBeHHbIE BEKTOPBI TAKOBBI: COOCTBEHHOMY 3HAYEHUIO 1 COOTBETCTBYIOT BEKTOPBI, IIPOMOPIIHO-
HasbHble MHOrowIeny x’. Cobereennomy 3HadeHno (—1) COOTBETCTBYIOT BEKTOPDI, HPOIIOPIUOHAb-
upie Muorowieny (r — ).



Pentenne 3anagnm 11.

Bagada 11. Ha Jmmseiinom  npocrpancTse  guddepeHInalbHBIX — OIEpaTOpoOB  BHUIA

a% + b% + c% 3a/laH JIMHENHBIIT ollepaTop H TaKoil, 94To [I:I (%)} (xyz) = —8xy + 4xz — byz,

~ (0
[H (8_y>} (xyz) = —day + xz — 2yz,

~ (0
lH (§>} (xyz) = 3xy — 222 + 2y=.

Ecnn BozmokHO, HaitanTe 6a3nc, B KOTOPOM MaTPHUIIA 3TOTO OMEPATOPA JIMArOHABHA W YKAXKATE BU/T
MaTpPHUILI B 9TOM Oasuce.



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

aa% + b(% + c% 3a/1aH JIHHEHBIH onepatop H Takoit, 1ro [H ((%ﬂ (xyz) = —8xy + 4xz — byz,

A~

~ (0
[H (6_3/)} (xyz) = —day + xz — 2yz,

{ﬁ (gﬂ (xyz) = 3xy — 222 + 2y=.
0z

Ecymm Bo3MoKHO, HaiijiuTe 6a3uc, B KOTOPOM MaTPHIla 3TOr0 OllepaTopa JuaroHajabHa U YKaXKUTe BU/T
MaTpUIIBI B 3TOM Oa3uce. A

OtBet. lckoMmpril 6asnc coCTOUT M3 COOCTBEHHBIX BEKTOPOB omeparopa H. Beibepem ecrecTBeH-
HBIIT Oa3uc:



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

aa% + b% + c% 3a/1aH JIHHEHBIH onepatop H Takoit, 1ro [H ((%ﬂ (xyz) = —8xy + 4xz — byz,

A~

~ (0
[H (8_3/)} (xyz) = —day + xz — 2yz,

{ﬁ (gﬂ (xyz) = 3xy — 222 + 2y=.
0z

Ecim Bo3MOKkHO, HaiiauTe Oasuc, B KOTOPOM MaTpPHUIla 3TOTO OlepaTopa AnaroHajbHa U YKaXKUTe
BHUJI MaTPHUIIBI B 9TOM Oas3muce.
OtBert. VckoMbIil 6a3nc cocTOUT U3 COOCTBEHHBIX BEKTOPOB oreparopa H. Breibepem ecrecrBen-

ublii 6azuc: b = {0%’ %; %} Haiinem maTpuiy omeparopa H B 6azuce B.



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

aa% + b% + c% 3a/1aH JIHHEHBIH onepatop H Takoit, 1ro [H ((%ﬂ (xyz) = —8xy + 4xz — byz,

A~

~ (0
[H (8_3/)} (xyz) = —day + xz — 2yz,

~ (0
{H <&>] (xyz) = 3xy — 222 + 2y=.

Ecymm Bo3MoKHO, HaiijiuTe 6a3uc, B KOTOPOM MaTPHIla 3TOr0 OllepaTopa JuaroHajabHa U YKaXKUTe BU/T
MaTpUIIBI B 3TOM Oa3uce.
OrtBert. lckombrit 6azuc cocTouT n3 coOCTBEHHBIX BEKTOPOB oriepaTopa H . Beibepem ecrecTBeHHBIH

bazuc: B = {3%’ %; %} Haitnem maTpuiy omeparopa H B Gasuce B.

Ymo nado natimu?



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

aa% + b% + c% 3a/1aH JMHEAHBIH omepatop H Takoii, 4To [H ((%ﬂ (xyz) = —8xy + 4xz — byz,

A~

~ (0
[H (8_3/)} (xyz) = —day + xz — 2yz,

~ (0
{H <&>] (xyz) = 3xy — 222 + 2y=.

Ecymm Bo3MoKHO, HaiijiuTe 6a3uc, B KOTOPOM MaTPHIla 3TOr0 OllepaTopa JuaroHajabHa U YKaXKUTe BU/T
MaTpUIIBI B 3TOM Oa3uce.
OrtBert. lckombrit 6azuc cocTouT n3 coOCTBEHHBIX BEKTOPOB oriepaTopa H . Beibepem ecrecTBeHHBIH

bazuc: B = {3%’ %; %} Haitnem maTpuiy omeparopa H B Gasuce B.

Ymo nado natimu? MaTpuiry.



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

aa% + b% + c% 3a/1aH JMHEAHBIH omepatop H Takoii, 4To [H ((%ﬂ (xyz) = —8xy + 4xz — byz,

A~

~ (0
[H (8_3/)} (xyz) = —day + xz — 2yz,

~ (0
{H <&>] (xyz) = 3xy — 222 + 2y=.

Ecymm Bo3MoKHO, HaiijiuTe 6a3uc, B KOTOPOM MaTPHIla 3TOr0 OllepaTopa JuaroHajabHa U YKaXKUTe BU/T
MaTpUIIBI B 3TOM Oa3uce.
OrtBert. lckombrit 6azuc cocTouT n3 coOCTBEHHBIX BEKTOPOB oriepaTopa H . Beibepem ecrecTBeHHBIH

bazuc: B = {3%’ %; %} Haitnem maTpuiy omeparopa H B Gasuce B.

Ymo nado natimu? Marpuiy. B xaxom eude 3anuuem omeem?



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

aa% + b% + c% 3a/1aH JMHEAHBIH omepatop H Takoii, 4To [H ((%ﬂ (xyz) = —8xy + 4xz — byz,

A~

~ (0
[H (8_3/)} (xyz) = —day + xz — 2yz,

~ (0
{H <&>] (xyz) = 3xy — 222 + 2y=.

Ecymm Bo3MoKHO, HaiijiuTe 6a3uc, B KOTOPOM MaTPHIla 3TOr0 OllepaTopa JuaroHajabHa U YKaXKUTe BU/T
MaTpUIIBI B 3TOM Oa3uce.
OrtBert. lckombrit 6azuc cocTouT n3 coOCTBEHHBIX BEKTOPOB oriepaTopa H . Beibepem ecrecTBeHHBIH

bazuc: B = {3%’ %; %} Haitnem maTpuiy omeparopa H B Gasuce B.

Ymo nado natimu? Matpuity. B xaxom eude 3anuwem omeem? Tabureit qucel.



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

aa% + b% + c% 3a/1aH JMHEAHBIH omepatop H Takoii, 4To [f[ ((%ﬂ (xyz) = —8xy + 4xz — byz,

~ (0
[H (8_3/)} (xyz) = —day + xz — 2yz,

~ (0
{H <&>] (xyz) = 3xy — 222 + 2y=.

Ecymm Bo3MoKHO, HaiijiuTe 6a3uc, B KOTOPOM MaTPHIla 3TOr0 OllepaTopa JuaroHajabHa U YKaXKUTe BU/T
MaTpUIIBI B 3TOM Oa3uce.
OrtBert. lckombrit 6azuc cocTouT n3 coOCTBEHHBIX BEKTOPOB oriepaTopa H . Beibepem ecrecTBeHHBIH

bazuc: B = {3%’ %; %} Haitnem maTpuiy omeparopa H B Gasuce B.
Ymo nado natimu? Marpuity. B xaxom eude s3anuwem omseem? Tabmuneit aucen. Ceedem 3adavy «
YUCAOBBIM NAPAMEMPAM U 86€JEM NEPEMEHHDLE.



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

ad + b% + c% 3a/1aH JIHHEHBIH onepatop H Takoit, 1ro [H ((%ﬂ (xyz) = —8xy + 4xz — byz,

A~

ox

~ (0
[H (8_3/)} (xyz) = —day + xz — 2yz,

~ (0
{H <&>] (xyz) = 3xy — 222 + 2y=.

Ecnu Bo3zmozkno, Haiture 6a3uc, B KOTOPOM MaTPUIIA 3TOIO OIEPATOPA JIMArOHATBHA U YKAXKUTE BU/T
MaTpUIIBI B 3TOM Oa3uce.

OrtBert. lckombrit 6azuc cocTouT n3 coOCTBEHHBIX BEKTOPOB oriepaTopa H . Beibepem ecrecTBeHHBIH
bazuc: B = {3%’ %; %} Haiiyiem marpuity oneparopa H B 6a3uce B.
Ymo nado natimu? Matpuny. B xkaxom eude sanuwem omeem? Tabmuneit aucen. Ceedem zadauy
K YUcA08bM napamempam u eeedem nepemenmvie. O003HAUNM KOIDDUIMEHTH KCKOMOI MaTPHIIbI
qepes Nj.



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

aa% + b(% + c% 3aan auHeiinbii onepaTop H Takoif, uTo [f[ ((%ﬂ (xyz) = —8xy + 4xz — byz,

~ (0
[H (6_3/)} (xyz) = —day + xz — 2yz,

~ (0
{H <£>] (xyz) = 3xy — 222 + 2y=.

Ecymm Bo3MoKHO, HaiijiuTe 6a3uc, B KOTOPOM MaTPHIla 3TOr0 OllepaTopa JuaroHajabHa U YKaXKUTe BU/T
MaTpUIIBI B 3TOM Oa3uce.
OrtBert. lckombrit 6azuc cocTouT n3 coOCTBEHHBIX BEKTOPOB oriepaTopa H . Beibepem ecrecTBeHHBIH

bazuc: B = {3%’ (9%/; %} Haitnem maTpuiy omeparopa H B Gasuce B.
Ymo nado natimu? Matpuny. B xkaxom eude sanuwem omeem? Tabmuneit aucen. Ceedem zadauy

K 4uca08uM napamempam u esedem nepemenmvie. Obo3HaInM KOI(MDOUIUEHTHI UCKOMOW MaTPUIIBI
gyepe3 h;;. Cocmasum ypasnerue. SHaverue KaKoT 6EAUNUNRY SBUUCAUM PAZHBLMY CROCOOAMU?



a

OTIepPaToOpoOB  BUJIA

Bamaua 11. Ha smneiitnom  npoctpanctBe  JuddepeHmabHbIX
9 0 .0 T— ; . 7 (.0 - _ _
95 T b oy + ¢ 3a1aH JMHEHbIA onepaTop H Taxkoii, aTo [H ( (91:)} (xyz) = —8xy + 4xz — byz,

~ (0
[H (6_3/)} (xyz) = —day + xz — 2yz,

~ (0
{H (— (xyz) = 3xy — 222 + 2y=.
0z
Eciin Bo3MOKHO, HaiiauTe 6a3muc, B KOTOPOM MATPHIIA STOrO OIEpaTOpa JUaroHaabHa 1 yKasKUTe BU

MaTpUIIBI B 3TOM Oa3uce.

OtBert. VckoMbIil 6a3nc cocTOUT U3 COOCTBEHHBIX BEKTOPOB oreparopa H. Breibepem ecrecrBen-
ublii 6azuc: b = {8%’ %; %} Haiiiem marpuity oneparopa H B 6asuce B.
Ymo nado natimu? Matpuny. B kaxom eude sanuwem omeem? Tabmuneit aucen. Ceedem 3zadawy
K 4uca08uM napamempam u esedem nepemenmvie. Obo3HaInM KOI(MDOUIUEHTHI UCKOMOW MaTPUIIBI
qyepe3 h;j. Cocmasum ypasrerue. 3nauenue KaKoT 6EAUNUHY EOMUCIUM Pa3HbLMU cnocobamu? Bol-

YUCJIAA JBYMS CIIOCODAMM [I:I (%)} (xyz), moaygaem



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

aa% + b(% + c% 3aan auHeiinbii onepaTop H Takoif, uTo [f[ ((%ﬂ (xyz) = —8xy + 4xz — byz,

~ (0
[H (8_y>} (xyz) = —day + xz — 2yz,

~ (0
{H (5)] (xyz) = 3zy — 222 + 2y=.

Eciu BoamoxkHO, HaiiiuTe Oa3uc, B KOTOPOM MaTpPHUIla 3TOTO OllepaTopa JUaroHa/ibHa U YKayKUTe BU/I

MaTPHIBI B 3TOM Ha3uce.
OtBert. VckoMblil 6a3nc cocTOUT U3 COOCTBEHHBIX BEKTOPOB oreparopa H. Beibepem ecrecrsBen-

ublii 6azuc: b = {(9%’ %; %} Haiiyiem marpuity oneparopa H B 6asuce B.
Ymo nado natimu? Matpuiy. B kaxom eude sanuwem omeem? Tabmuneit aucen. Ceedem 3zadauy
K 4uCA08bM napamempam u eeedem nepemenmvie. Obo3HAINM KOIDDUIUEHTHI HCKOMOW MaTPUIIBI
qyepe3 h;j. Cocmasum ypasrerue. 3nauenue KaxoT 6EAUNUHY EOMUCIUM Pa3HbLMU cnocobamu? Bol-

YUCJIAA JBYMS CIIOCODAMM [I:[ (%)} (xyz), moaydaem

0 0 0
—_— _— e = — 4 i
{hnax + h21ay + h31az} (zyz) 8xy + 42 — Syz =
hll e —57

hi1yz + ho1xz + hs1xy = —8xy + dxz — dyz = hor = 4,
h31 = —8.



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

aa% + b(% + c% 3a/1aH JMHEAHBIH omepatop H Takoii, 4To [f[ ((%ﬂ (xyz) = —8xy + 4xz — byz,

~ (0
[H (a—yﬂ (xyz) = —dxy + xz — 2yz,

~ (0
[H <&>} (xyz) = 3xy — 222 + 2y=.

Ecymm Bo3mozkHO, Haitiure 6a3uc, B KOTOPOM MaTPHIlA 3TOTO OllepaTopa JuaroHajbHa U YKaXKUTe BU/T
MaTPHILI B 9TOM Ha3uce.
OrtBert. lckombrit 6asnc cocTonT n3 coOCTBEHHBIX BEKTOPOB orteparopa H . Beibepem ecrecTBeHHBINH
bazuc: B = 9. 0. 0 . Haitnem marpuity oneparopa H B Gasuce B.
or’ Oy’ 0z H puny p p

Borauciss ayms criocobamu []:I (%)] (xyz), noaygaem

0 0 0
[hll% + hgla—y + h3 &] (xyz) = —8xy + dxz — byz =
hll - —5,
hi1yz + ho1xz + hg1vy = —8xy + 4wz — Syz = { hy =4,
h31 = —8.

Anasiornato HaXOJIUM OCTaJIbHbIE KOSCb(i)I/IHI/IeHTbI MaTpPHUILbI HB (BbI‘{I/ICJIHH ABYyMA criocobamMu CHa-

JaJia [ﬁ <%)] (ryz) u 3arem []:[ <%>} (xyz)).



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

aa% + b% + c% 3aan auHeiinbii onepaTop H Takoif, uTo [f[ ((%ﬂ (xyz) = —8xy + 4xz — byz,
H 9 (xyz) = —day + vz — 2yz
By Yyz) = Y Yz,

~ (0
{H <&>] (xyz) = 3xy — 222 + 2y=.

Ecymm Bo3MoKHO, HaiijiuTe 6a3uc, B KOTOPOM MaTPHIla 3TOr0 OllepaTopa JuaroHajabHa U YKaXKUTe BU/T
MaTpUIIBI B 3TOM Oa3uce.
OrtBert. lckombrit 6azuc cocTouT n3 coOCTBEHHBIX BEKTOPOB oriepaTopa H . Beibepem ecrecTBeHHBIH

bazuc: B = {3%’ %; %} Haitnem maTpuiy omeparopa H B Gasuce B.
-5 =2 2

B urore monyvaem Hpg = 4 1 =2
-8 —4 3



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

aa% + b% + c% 3aan auHeiinbii onepaTop H Takoif, uTo [f[ ((%ﬂ (xyz) = —8xy + 4xz — byz,
H 9 (xyz) = —day + vz — 2yz
By Yyz) = Y Yz,

~ (0
{H <&>] (xyz) = 3xy — 222 + 2y=.

Ecnu Bo3zmozkno, Haiture 6a3uc, B KOTOPOM MaTPUIIA 3TOIO OIEPATOPA JIMArOHATBHA U YKAXKUTE BU/T
MaTpUIIBI B 3TOM Oa3uce.
OrtBert. lckombrit 6azuc cocTouT n3 coOCTBEHHBIX BEKTOPOB oriepaTopa H . Beibepem ecrecTBeHHBIH

bazuc: B = {%, %; %} Haitnem maTpuiy omeparopa H B Gasuce B.
-5 =2 2

B urore monyvaem Hpg = 4 1 -2 |. Haitnem xapakTepucTU4IeCKUil MMOJINHOM:
-8 -4 3



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

aa% + b% + c% 3aan auHeiinbii onepaTop H Takoif, uTo [f[ ((%ﬂ (xyz) = —8xy + 4xz — byz,

~ (0
[H (8_3/)} (xyz) = —day + xz — 2yz,

~ (0
{H <&>] (xyz) = 3xy — 222 + 2y=.

Ecnu Bo3zmozkno, Haiture 6a3uc, B KOTOPOM MaTPUIIA 3TOIO OIEPATOPA JIMArOHATBHA U YKAXKUTE BU/T
MaTpUIIBI B 3TOM Oa3uce.
OrtBert. lckombrit 6azuc cocTouT n3 coOCTBEHHBIX BEKTOPOB oriepaTopa H . Beibepem ecrecTBeHHBIH

bazuc: B = {%, %; %} Haitnem maTpuiy omeparopa H B Gasuce B.

-5 =2 2
B urore monyvaem Hpg = 4 1 -2 |. Haitnem xapakTepucTU4IeCKUil MMOJINHOM:
-8 -4 3

—5—-A =2 2
4 1-X  =2(==N=-N+A+1=-A-1A+1)>~
-8 -4 3-2)



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

aa% + b% + c% 3a/1aH JMHEAHBIH omepatop H Takoii, 4To [f[ ((%ﬂ (xyz) = —8xy + 4xz — byz,

~ (0
[H (a—y)} (ryz) = —daoy + vz — 2yz,

~ (0
{H <£>] (ryz) = 3zy — 222 + 2y2.

Ecnn BozmozkHO, HaitanTe 6a3nc, B KOTOPOM MaTPHUIIA 3TOTO OMEPATOPa JMArOHAIbHA W YKAXKUTE BU/T
MaTpPHUILI B 9TOM Oasuce.
OrBert. lckoMmblit 6a3nuc cocTonT U3 cCOOCTBEHHBIX BEKTOPOB oreparopa H . BeibepeM ecrecTBeHHbIN

basuc: b = {%, %; %} Haitnem maTpuily ormeparopa H B 6a3uce B.

-5 =2 2
B urore nonyuaem Hp = 4 1 —2 |.Xapakrepucruueckuii momuaom — (A — 1)(A + 1)2.
-8 —4 3
Haxonum cobcTBeHHbBIe BEKTOPDBI 11 A = 1:
-6 -2 2 x 0
4 0 =2 y |=120
-8 —4 2 z 0
022 110 ! ! o 0 0
8 _4 9 o 9 Ox Oy 0z |p



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

aa% + b% + c% 3a/1aH JMHEAHBIH omepatop H Takoii, 4To [f[ ((%ﬂ (xyz) = —8xy + 4xz — byz,

~ (0
[H (a_y)} (ryz) = —daoy + vz — 2yz,

0z

Ecnn BozmozkHO, HaitanTe 6a3nc, B KOTOPOM MaTPHUIIA 3TOTO OMEPATOPa JMArOHAIbHA W YKAXKUTE BU/T
MaTpPHUILI B 9TOM Oasuce.
OrBert. lckoMmblit 6a3nuc cocTonT U3 cCOOCTBEHHBIX BEKTOPOB oreparopa H . BeibepeM ecrecTBeHHbIN

{H <Q>] (zyz) = 3y — 202 + 2y2.

basuc: b = {%, %; %} Haitnem maTpuily ormeparopa H B 6a3uce B.

-5 -2 2
B urore monyvaem Hp = 4 1 =2
-8 -4 3
Haxomum cobcTBennble BEKTOPBI st A = —1:
-4 -2 2 x 0
4 2 =2 y |=10
-8 —4 4 z 0

10
4 2 2| ~(-2-11)=[01]=
o o

N O =

Y\ (]2 ,0] [2, 9
1 -\ |0z oz|lg |9y Oz]p



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

09 0 0

7 (.0 - _ _
az> + b Jy + ¢ 3a1aH JMHEHbIA onepaTop H rakoii, aro [H ( (991:)} (xyz) = —8xy + 4xz — byz,

~ (0
[H (8_3/)} (xyz) = —day + xz — 2yz,

~ (0
{H <&>] (xyz) = 3xy — 222 + 2y=.

Ecim Bo3MOKkHO, HaiiauTe Oasuc, B KOTOPOM MaTpPHUIla 3TOTO OlepaTopa AnaroHajbHa U YKaXKUTe
BHUJI MaTPHUIIBI B 9TOM Oas3muce.

OtrBer. OTBer. B 6Ga3zuce {% aay —1—2882 aé;: —1—2(% (383/ + (982} MaTpulia oIleparopa H

1 0 0
mguaroHajbHa u umeeT Bux | 0 —1 0
0

0 -1



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

09 0 0

agy + bay + ¢ 3a1aH JMHEHbIA onepaTop H rakoii, aro [f[ ((‘%ﬂ (xyz) = —8xy + 4xz — byz,

~ (0
[H (6_3/)} (xyz) = —day + xz — 2yz,

{ﬁ (gﬂ (xyz) = 3xy — 222 + 2y=.
0z

Ecu Bo3aMoKHO, HaiiinTe 6a31c, B KOTOPOM MaTPHIlA ITOTO OIIEPATOPa JIMArOHaIbHA U YKAXKUTE BH]
MaTpUIIBI B 3TOM Oa3uce.

OtrBer. OTBer. B 6Ga3zuce {% (9ay —1—2882 aé;: —1—2(% (383/ + (982} MaTpulia oIleparopa H
1 0 0
mguaroHajbHa u umeeT Bux | 0 —1 0
0 0 -1

ITpoBepky 1poBeseM TOJBLKO s IEPBOro 6a3MCHOIO BeKTOpa. B KoopauHaTHON dopMe oIy daeM
(5~ g5+ 255 ) | =
dr Oy 0z
-5 =2 2 1 1 1

-8 -4 3 2 2 2



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

88 + b(.% + caa 3a/1aH JIHHEHBIH onepatop H Takoit, 1ro [f[ ((%ﬂ (xyz) = —8xy + 4xz — byz,

~ (0
[H (6_3/)} (xyz) = —day + xz — 2yz,

{ﬁ (gﬂ (xyz) = 3xy — 222 + 2y=.
0z

Ecu Bo3aMoKHO, HaiiinTe 6a31c, B KOTOPOM MaTPHIlA ITOTO OIIEPATOPa JIMArOHaIbHA U YKAXKUTE BH]
MaTpUIIBI B 3TOM Oa3uce.

OtrBer. OTBer. B 6Ga3zuce {% (9ay —1—2882 aé;: —1—2(% (383/ + (982} MaTpulia oIleparopa H
1 0 0
mguaroHajbHa u umeeT Bux | 0 —1 0
0 0 -1

,prI‘OIU/I CII0co0 IIPOBEPKU: C O,ZLHOI7I CTOPOHBI, BBIYUC/IAA C HCIIOJIb30BaHUEM XapaKTEPUCTUYIECKOI'O

cBoficTBa oneparopa H, mosyuaem [ | <8%: — (% 88,2” (xyz) =

o ) e e

= —8zy + 4xz — byz — (—dawy + vz — 2yz) + 2 (Bay — 20z + 2yz) =
=22y —xz +yz.



Bamaua 11. Ha smmeiitnom  npoctpancTtBe JuddepeHmaibibiXx — OlepaTopoB  BUJIA

88 + b(% + caa 3a/1aH JIHHEHBIH onepatop H Takoit, 1ro [H ((%ﬂ (xyz) = —8xy + 4xz — byz,

A~

~ (0
[H (8_3/)} (xyz) = —day + xz — 2yz,

~ (0
{H <£>] (xyz) = 3xy — 222 + 2y=.

Ecnu Bo3zmozkno, Haiture 6a3uc, B KOTOPOM MaTPUIIA 3TOIO OIEPATOPA JIMArOHATBHA U YKAXKUTE BU/T
MaTPHIILI B 9TOM Ha3uce.

OtrBer. OTBer. B 6Ga3zuce {% (9ay —1—2882 aax —1—2(% (?ay + (98} MaTpulia oIleparopa H
1 0 0
mguaroHajbHa u umeeT Bux | 0 —1 0
0 0 -1

Jpyroit criocod MpoBEpKU: ¢ OJIHOI CTOPOHBI, BBIMUC/IsSAS C UCIOJIH30BAHUEM XapPaKTEPUCTHIECKOTO

cBOiicTBa oneparopa H, momyuaem [ | <(’% - (% + 2%)} (xyz) = 2xy — vz + y=.

C npyroit ¢cTOPOHBI,
0
— — — 42— | (zy2) = yz — xz + 2zy.
z
OdeBUIHO, UTO U3 COBIAJIEHUs PACCMATPUBAEMBIX OIIEPATOPOB HA LYz CJiejlyeT uxX copnajenue. [Ipo-

BepKa «KakK Obl 3aKOHUYEHa» (MBI HE IPOBEPUJIN BTOPBIM CIIOCOOOM MPABHJILHOCTH HAXOXKJIEHUS BTO-
POro U TPeThero GA3MCHBIX BEKTOPOB).



Pentenne 3anagn 12.

Bana4ga 12. Haiitu 6a3uc, B KOTOpoM MaTpuiia orieparopa A uMeeT JuaroHaJbHBIN BUI, €CJI
Ha MHOYKECTBE CUMMEeTPUIHBIX MATPHUIL pa3MEPHOCTH 2 X 2 OH 3aJiaH (popMyJIoit

- (1))



Banaga 12. Haiitu 6a3uc, B KOTOPOM MAaTpuila orneparopa A mMeer quaroHajbHBIA BUI, €CJI
Ha MHOYKECTBE CUMMETPUIHBIX MATPHUIL pa3MEPHOCTH 2 X 2 OH 3aJaH (hopMyJIoit

0=(2 3)x (2 )

OtrBer. B Gazuce b = < 8 ) ( (1) ) ( 8 (1) ) omepaTop A mmveer MaTPHILY

1
0



Banaga 12. Haiitu 6a3uc, B KOTOPOM MAaTpuila orneparopa A mMeer quaroHajbHBIA BUI, €CJI
Ha MHOYKECTBE CUMMETPUIHBIX MATPHUIL pa3MEPHOCTH 2 X 2 OH 3aJaH (hopMyJIoit

o= (5 2)x( 4 2)

10 01 0 0 A
OrBer. B Oasuce b= < 0 0 ) ,( 10 ) , ( 0 1> ommepaTop A uUMeeT MaTPHILY

16 —8 4
Ag = 8§ —8 2 |.XapaKTepucTU4eCcKnii IIOJIMHOM paBeH
4 —4 1



Banaga 12. Haiitu 6a3uc, B KOTOPOM MAaTpuila orneparopa A mMeer quaroHajbHBIA BUI, €CJI
Ha MHOYKECTBE CUMMETPUIHBIX MATPHUIL pa3MEPHOCTH 2 X 2 OH 3aJaH (hopMyJIoit

o= (5 2)x( 4 2)

10 01 0 0 A
OrBer. B Oasuce b= < 0 0 ) ,( 10 ) , ( 0 1> ommepaTop A uUMeeT MaTPHILY

16 —8 4
Ag = 8 —8 2 |.Xapakrepucrudeckuii mojanHom paseH A3 — 9\2.
4 —4 1

CoberBenroMy 3HaueHuio () COOTBETCTBYIOT, HAIIPUMED, BEKTOPBI (6a3uc sijipa oneparopa A)



Banaga 12. Haiitu 6a3uc, B KOTOPOM MAaTpuila orneparopa A mMeer quaroHajbHBIA BUI, €CJI
Ha MHOYKECTBE CUMMETPUIHBIX MATPHUIL pa3MEPHOCTH 2 X 2 OH 3aJaH (hopMyJIoit

o= (5 2)x( 4 2)

10 01 0 0 A
OrBer. B Oasuce b= < 0 0 ) ,( 10 ) , ( 0 1> ommepaTop A uUMeeT MaTPHILY

16 —8 4
Ag = 8 —8 2 |.Xapakrepucrudeckuii mojanHom paseH A3 — 9\2.
4 —4 1

Cobereennomy 3Hadenuto () COOTBETCTBYIOT, Halpumep, BeKTOpbl (6asuc siapa omeparopa A)

(0 5)(V5)



Banaga 12. Haiitu 6a3uc, B KOTOPOM MAaTpuila orneparopa A mMeer quaroHajbHBIA BUI, €CJI
Ha MHOYKECTBE CUMMETPUIHBIX MATPHUIL pa3MEPHOCTH 2 X 2 OH 3aJaH (hopMyJIoit

=5 x5 )

10 01 0 0 A
OrBer. B Oasuce b= < 0 0 ) ,( 10 ) , ( 0 1> ommepaTop A uUMeeT MaTPHILY

16 —8 4
Ag = 8 —8 2 |.Xapakrepucrudeckuii mojanHom paseH A3 — 9\2.
4 —4 1

Cobereennomy 3Hadenuto () COOTBETCTBYIOT, Halpumep, BeKTOpbl (6asuc siapa omeparopa A)

(0 5)(V5)

CobcTBeHHOMY 3HAYEHUIO A = 9 COOTBETCTBYIOT HEHYJIEBbIE BEKTOPBI, IIPOIOPIMOHAIBHBIE BEKTOPY



Banaga 12. Haiitu 6a3uc, B KOTOPOM MAaTpuila orneparopa A mMeer quaroHajbHBIA BUI, €CJI
Ha MHOYKECTBE CUMMETPUIHBIX MATPHUIL pa3MEPHOCTH 2 X 2 OH 3aJaH (hopMyJIoit

=5 x5 )

10 01 0 0 A
OrBer. B Oasuce b= < 0 0 ) ,( 10 ) , ( 0 1> ommepaTop A uUMeeT MaTPHILY

16 —8 4
Ag = 8 —8 2 |.Xapakrepucrudeckuii mojanHom paseH A3 — 9\2.
4 —4 1

Cobereennomy 3Hadenuto () COOTBETCTBYIOT, Halpumep, BeKTOpbl (6asuc siapa omeparopa A)

(0 5)(V5)

CobcTBeHHOMY 3HAYEHUIO A = 9 COOTBETCTBYIOT HEHYJIEBbIE BEKTOPDI, IPOIIOPIIMOHAIBHBIE BEKTOPY

(27)



Peimtenne 3agaan 13.

Bamaua 13. Ilycrs U — juHeliHOE IPOCTPAHCTBO TaKUX MHOTOY/ICHOB CTEIIEHH He BBIIIE 3, YTO
qncsia 0 u 1 IBIAIOTCI KOPHIME KaxKJI0T0 3 HuX. CKaJIsgpHOE POU3BEIEHNE BBEIEHO (DOPMYJIOit

(ﬂmmwnzjfumuMw (4)

HajiinuTe conpsizkeHHBIII K OomepaTopy

P(f(x)) = f(1 - ) (5)



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(2) g(z) da. (4)

HaiinuTe conpsizkeHHBIN K omepaTopy

P(f(z)) = f(1—x). (5)

OrBer. Mul IIpuBeIEM 2 penrenud: penieaue, IoJIHOCTbIO OCHOBaHHOE Ha aﬂre6pe MHOI'OYJICHOB,
1 CTaHJapTHOE pEeHICHHE, CBA3aHHOE C IIEPEXOA0M «B IIPOCTPaHCTBO KOODAUMHAT».



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(2) g(z) da. (4)

HaiinuTe conpsizkeHHBIN K omepaTopy

P(f(z)) = f(1—x). (5)

OrtBer. [NepBoe peLueHne. B olpe/ieIeHuN CONIPSAZKEHHOI'0 oleparopa

(P (f(@)):9(@)) = (f(@); P* (g(x)) ) wocnomayenica dopmysarm (4) u (5):



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(x) g(z) da

HaiinuTe conpsizkeHHBIN K omepaTopy

P(f(z)) = f(1—x).

OrtBer. [NepBoe peLueHne. B olpe/ieIeHuN CONIPSAZKEHHOI'0

(]5 (f(x)) ;g(:z:)) = (f(a:); pr (g(:v))) Boctoibzyemcst hopmymamu (4) u (5):

/1f 1-7) (x)d””_/lf(x)p*(g(x)) dz.

(4)

()

oleparopa



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(x) g(z) da

HaiinuTe conpsizkeHHBIN K omepaTopy

P(f(z)) = f(1—x).

OrtBer. [NepBoe peLueHne. B olpe/ieIeHuN CONIPSAZKEHHOI'0

(]5 (f(x)) ;g(:z:)) = (f(a:); pr (g(:v))) Boctoibzyemcst hopmymamu (4) u (5):

/1f 1-7) (x)d””_/lf(x)p*(g(x)) dz.

B nepBom mHTerpase cjesiaeM 3aMeHy nepeMenHoii ¢ = 1 — x, nogydnm

(4)

()

oleparopa



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(x) g(z) da

HaiinuTe conpsizkeHHBIN K omepaTopy

P(f(z)) = f(1—x).

OrtBer. [NepBoe peLueHne. B olpe/ieIeHuN CONIPSAZKEHHOI'0

(]5 (f(x)) ;g(:z:)) = (f(a:); P (g(:v))) Boctoibzyemcst hopmymamu (4) u (5):

/ (- ) g(x) dz = / f(z) P* (9(z)) de

B nepBom mHTerpase cjesiaeM 3aMeHy nepeMenHoii ¢ = 1 — x, nogydnm

(4)

()

oleparopa

/Of (1-1)( /1f dx@/f (1—1)d :/f(x)P*(g(x))dx.



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(2) g(x) da. (4)

HajinuTe conpsizkeHHBIII K OomlepaTopy

A

P(f(x) = f(1 - ). (5)

OrtBer. [NepBoe peLueHne. B olIpe/leJIeHuN COIIPSAZKEHHOI'0 oneparopa

(}3 (f(z)) ;g(m)) = (f(x), P+ (g(a:))) Bocrosib3yemcst popmynamu (4) u (5):

0 1 1 1
[r0a0 -0 -vit= [ 1@ P o) do & [ 1090 -1dt = [ f) P (gla)
1 0 0 0
B neBoit wacTu mocsieiHeTo paBeHCTBA MIePEeMEeHHYI0 HHTErPUPOBAHUS ¢ 3aMEHUM Ha X, TOJTyIUM

/ f(2) g1 — z) dz = / f(z) P* (9(x)) da.

A

TO eCTb MOXKHO 1oJa0KUTH P* (g(z)) = g(1 — ). Crenosarennrno, P* = P, to ecrb omeparop P —
CaMOCOIIPSTZKEHHBI.



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(x)) = / f(2) g(z) de. (4)

Haiinure conpsi>KeHHBIII K onepaTopy

P (f(x) = f(1 - ). (5)

OrtBer. NepBoe peLueHne. B onpee/IeHuN COIIPSI?KEHHOT'O orrepaTopa
(]5 (f(x)) ;g(x)) = (f(x), P+ (g(x))) BocmoJib3yemest bopmymamu (4) u (5):

1

/Of“) L) (~1)d = /f )P (g dxﬁ/f o= )do = [ 1) P (gla)

0

10 ectb MoxkHO nonouth P* (g(x)) = g(1 — ). Cnegosarensuo, P* = P, 10 ects oueparop P —
CaMOCOTIPAZKEHHBIN.

OTOT MeTOJ Ja)l OTBET OBICTPO, HO 9TO JOCTUTHYTO 3a CYET HEKOTOPOW HEeCTAHIaPTHOCTH DelleHus,
€ro «3IBPHCTHYHOCTU». JlajleKo He Bcerja MOXKHO 33 pPa3syMHOE BPeMs IOJIY4UTh <«XOPOIIYIO»
opmyity [Is COLPSIKEHHOrO OIlepaTopa, TOUHee, JJIs HaXOXKJIeHU:A oOpasa BeKTopa. 11osTomy M
IPOJIEMOHCTPHUPYEM BTODPOH, CTAHIAPTHBLI, CIOCOD.



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(2) g(z) da. (4)

HaiinuTe conpsizkeHHBIN K omepaTopy

P(f(z)) = f(1—x). (5)

OTBer. BTopoe peLueHume. BbI6epeM Kakoii-mubo 6aszuc 1pocTpaHcTBa U, Hampumep,
B={z(x—1); 2*(x — 1)} = {z* —z; 2 — 2*}. Haiigem B 3TOoM 6azuce maTpuily orepaTo-
pa P:



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(2) g(z) da. (4)

HaiinuTe conpsizkeHHBIN K omepaTopy

P(f(x)) = f(1— =) (5)

OtrBer. Btopoe peleHme. BbI6epeM Kakoii-mubo Oasuc mpocrpancTtBa U, Harpumep,

B={z(x—1); 2*(x — 1)} = {z* —z; 2 — 2*}. Haiigem B 3TOoM 6azuce maTpuily orepaTo-
pa P:

Pl —1)]g=[0-2)0-z-1]p = [z~ Dlp =

- [1.x(x_1)+o-x2(a:—1)]5=<(1))7



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(2) g(z) da. (4)

HaiinuTe conpsizkeHHBIN K omepaTopy

P(f(x)) = f(1— =) (5)

OrtBer. BTopoe peLleHme. BbI6epeM Kakoii-mubo Oasuc mpocrpancTtBa U, Harpumep,

B={z(x—1); 2*(x — 1)} = {z* —z; 2 — 2*}. Haiigem B 3TOoM 6azuce maTpuily orepaTo-
pa P:

Pla@—1)| = 11-)1-2- g =2z - g =
=[1-z(z-1)+0-2*(z—1)]g = ( é )7
[15 (a2(x — 1))}B —[1—2(1—2-1)]g =01

=[1-a(z-1)-1-2*(@z-1)]g = ( -1 )

IIO3TOMY



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(2) g(z) de. (4)

HaiinuTe conpsizkeHHBII K onlepaTopy

A

P(f(x) = f(1 - ). ()

OtBer. Btopoe pewenne. Bribepem Kakoit-mbo 0Oasmc mpocrpancTBa U, Hapumep,
B ={z(x—1); 2*(x — 1)} = {2* —z; 2 — 2*}. Haiigem B 3TOoM 6a3uce wmaTpuily oOInepaTo-
pa P:

Pl =) g =10 =01~z - Dlp = oz~ D]p =

= [l z(z—1)+0-2*(x—1)]g = (é)
(1 = 2)z(z - 1)|p =

[P @ - )] = (=221 - 2 -1
1

b
— [1-x(x—1>—1'x2<x_1)}52 ( -1

nosromy Pg = ( (1) _i )



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(2) g(z) da. (4)

HaiinuTe conpsizkeHHBIN K omepaTopy

P(f(z)) = f(1—x). (5)

Orper. Brtopoe pewenne. Bribepem kaxoii-mubo 6asuc npocrpanctsa U, Hanpumep,
B={z(x—1); 2*(x — 1)} = {2* —z; 2> — 2°}. B srom Gaszuce marpuia omnepatopa P wume-
1

1
0 -1 |- Ternteps Burumcium matpuity I'pama:

er Buj Pg =



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(ﬂmwuwzj?wmuMm (4)

HaiinuTe conpsizkeHHBIN K omepaTopy

P(f(z)) = f(1—x). (5)

Orper. Brtopoe pewenne. Bribepem kaxoii-mubo 6asuc npocrpanctsa U, Hanpumep,
B={z(x—1); 2*(x — 1)} = {2* —z; 2> — 2°}. B srom Gaszuce marpuia omnepatopa P wume-

er Buj Pg = (1) _1 . Tenepp Bbrumcaum matpuily I'pamva:
1
1 2 1 1
_ —1): —1): 201V dr == — 24 == —
= (oo = Dot —1) = [V do =g - T4 5= o

0



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(2) g(z) da. (4)

HaiinuTe conpsizkeHHBIN K omepaTopy

P(f(z)) = f(1—x). (5)

Orper. Brtopoe pewenne. Bribepem kaxoii-mubo 6asuc npocrpanctsa U, Hanpumep,
B={z(x—1); 2*(x — 1)} = {2* —z; 2> — 2°}. B srom Gaszuce marpuia omnepatopa P wume-

er Buj Pg = (1) _1 . Tenepp Bbrumcaum matpuily I'pamva:
/ 1 1
1 2
M1 <x(x );x(z —1) /x (x —1)" dx 3 4+3 20
0
/ 1 1
1 2
2 3 2
— 1 = —1); —1): P dr = —Z4t—
Y12 = Y21 (x (x —1);z(x—1) /x (x —1)% do ; 5+4 o
0



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(ﬂww@»z/}mmme (4)

HajliguTe conpsizckeHHBIII K OomepaTopy

A

P(f(z)) = f(1—2). ()

OrBer. Brtopoe pewenne. Bribepem kaxoil-mubo 6asuc npocrpanctsa U, Hanpumep,
B={z(x—1); 2*(x — 1)} = {2* —z; 2> — 2°}. B srom Gaszuce marpuna omnepatopa P wume-

er Buj Pg = (1) _1 . Tenepp BbrumcuMm matpuily I'pamva:
/ 1 2 1 1
= (2(z —1); —1): -1 dr=-— 4=
= (oo = Dot —1) = [V do =g - T+ 5= o



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(2) g(z) da. (4)

HaiinuTe conpsizkeHHBIN K omepaTopy

P(f(z)) = f(1—x). (5)

Orper. Brtopoe pewenne. Bribepem kaxoii-mubo 6asuc npocrpanctsa U, Hanpumep,
B={z(x—1); 2*(x — 1)} = {2* —z; 2> — 2°}. B srom Gaszuce marpuia omnepatopa P wume-

er Buj Pg = (1) _1 . Tenepp Bbrumcaum matpuily I'pamva:
1 1 1
M1 = 30’ Y2 = 60’ Yo2 = 105

_ 1/30 1/60
TO €CTh FB = ( 1/60 1/105 )



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(2) g(z) da. (4)

HaiinuTe conpsizkeHHBIN K omepaTopy

P(f(z)) = f(1—x). (5)

Orper. Brtopoe pewenne. Bribepem kaxoii-mubo 6asuc npocrpanctsa U, Hanpumep,
B = {z(x —1); 2*(x — 1)} = {2* — z; 23 — 2*}. B a10M 6azuce marpuna oneparopa P umeer Buj

PB = < (1) _1 ) Mpbr Berauc/maun matpuily I'pamva: FB = ( %28 1%82 ) CresroBaTesibHO,

MaTpHUIla COIIPA2KEHHOI'O OllepaTOpa paBHA



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(2) g(z) da. (4)

HaiinuTe conpsizkeHHBIN K omepaTopy

P(f(z)) = f(1—x). (5)

Orper. Brtopoe pewenne. Bribepem kaxoii-mubo 6asuc npocrpanctsa U, Hanpumep,
B = {z(x —1); 2*(x — 1)} = {2* — z; 23 — 2*}. B a10M 6azuce marpuna oneparopa P umeer Buj

PB = < (1) _1 ) Mpbr Berauc/maun matpuily I'pamva: FB = ( %28 1%32 ) CresroBaTesibHO,

MaTpHUIla COIIPA2KEHHOI'O OllepaTOpa paBHA

—1
. e [ 1/30 1/60 10\ /1/30 1/60)
PB_PBPBPB_(1/6O 1/105 1 -1 ) 160 1/105 ) =



Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(2) g(z) da. (4)

HaiinuTe conpsizkeHHBIN K omepaTopy

P(f(z)) = f(1—x). (5)

Orper. Brtopoe pewenne. Bribepem kaxoii-mubo 6asuc npocrpanctsa U, Hanpumep,
B = {z(x —1); 2*(x — 1)} = {2* — z; 23 — 2*}. B a10M 6azuce marpuna oneparopa P umeer Buj

PB = < (1) _1 ) Mpbr Berauc/maun matpuily I'pamva: FB = ( %28 1%8g ) CresroBaTesibHO,

MaTpHUIla COIIPA2KEHHOI'O OllepaTOpa paBHA

—1
. e [ 1/30 1/60 10\ /1/30 1/60)
PB_PBPBPB_(1/6O 1/105 1 -1 ) 160 1/105 ) =
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B 1
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Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(2) g(z) da (4)

HajiguTe conpsizkeHHBIII K omepaTopy

A

P(f(x) = f(1 - ). (5)

OrBer. Brtopoe pewenne. Bribepem xaxoif-mubo 6asuc npocrpanctsa U, Hanpumep,
B = {z(x —1); 2*(x — 1)} = {2* — z; 23 — 2*}. B 310M 6azuce marpuna oneparopa P umeer Buj

PB = (1) _1 . Mpbr Berumcmun varpwuity ['pawva: FB = ( %28 1%3? ) CremoBaresbHoO,

MaTpHUlla COIIPA2KEHHOI'O OllepaTOpa paBHa

Pg =T PRI'B = ( %gg 1%3(5) )_1 ( 1 —? > < 1?28 1%82 > =
1 1/105 —1/60 \ ( 1/30  1/60 \
R N2 ( ~1/60 1/30) < 1/60 —1/140 ) =

30 105 (@)

1/105 —1/60 \ ( 1/30 1/60
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Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(2) g(z) da (4)

HajiguTe conpsizkeHHBIII K omepaTopy

A

P(f(x) = f(1 - ). (5)

OrBer. Brtopoe pewenne. Bribepem xaxoif-mubo 6asuc npocrpanctsa U, Hanpumep,
B = {z(x —1); 2*(x — 1)} = {2* — z; 23 — 2*}. B 310M 6azuce marpuna oneparopa P umeer Buj

PB = (1) _1 . Mpbr Berumcmun varpwuity ['pawva: FB = ( %28 1%3? ) CremoBaresbHoO,

MaTpHUlla COIIPA2KEHHOI'O OllepaTOpa paBHa

-1
. i (1/30 1/60 10\ /1/30 1/60)
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Bamaua 13. [Iycts U — jmHeiiHoe TPOCTPAHCTBO TAKUX MIIOTOW/ICHOB CTEIEHU HE BBIIIE 3, YTO
qnciaa 0 u 1 aBasioTesS KOPHAME Kaxk10ro n3 Hux. CKajIsgpHoe Mpou3BeJieHne BBEJICHO (hOopMYyJIoif

(f(a): g(a)) = / f(2) g(z) da. (4)

HaiinuTe conpsizkeHHBIN K omepaTopy

P(f(z)) = f(1—x). (5)

Orper. Brtopoe pewenne. Bribepem kaxoii-mubo 6asuc npocrpanctsa U, Hanpumep,
B = {z(x —1); 2*(x — 1)} = {2* — z; 23 — 2*}. B a10M 6azuce marpuna oneparopa P umeer Buj
1 1 1/30 1/60
0 —1 1/60 1/105

MaTpHUIla COIIPA2KEHHOI'O OllepaTOpa paBHA

-1
_ 1/30  1/60 10\ [ 1/30 1/60 1o
* 1 pt _ _ _
Pp=1g1BlB = ( 1/60 1/105) ( 1 -1 ) ( 1/60 1/105 ) =\ 0 —1 ) ='B
Ha nepsblii B3IUIsiz], CpaBHEHUE C MEPBLIM PEIICHHEM He B II0JIb3y BTOporo perrenus. Ho 66bas
9acTh TPYJHOCTel CBA3aHa C MEePeXoJ0M B <«IIPOCTPAHCTBO KoopauHaT» (mpocrpaHcTBo R?), 3aT0

IIOCJIE 9TOTO OIEPATOP MOYKHO 33/[aBaTh CTAHJIAPTHBIM 00Pa30M — C ITOMOIIILIO MATPUIIBI — U BBIYUC-
JIeHUe MaTPHIIl CONPSYKEHHOTO OIlepaTopa MpeJICTaBIeT cob0il pyTHHHYIO IPOIELyPY.

P = . Mpr Beraucsmm matpuiy Ipava: I'g = ( ) CieoBaTesbHO,



Pentenne 3anaqn 14.

Basaua 14. Ha siuneiinom npocTpancTse KBaJIPaTHIHbIX (GOPM OT IlepeMeHHbIX T, Y JIMHel-
Hblit oneparop L 3aman dbopmylioit L( flzy)) = flz —y; 2+ y) HaI/I,ZLI/ITe conp;DKeHHbH/I orepaTop,
ecJIu CKaJIsipHOe Mpou3Bejienne 3ajano gopmyioit (f(x;y), g f [ f(z;9)g9(x;y) de dy, tne G

— 1tpeyrobauK * > 0, y >0, x+y <0.



Bamaua 14. Ha simneiinom mpocTpancTse KBaJPATHIHBIX (DOPM OT HEPEeMEHHbIX T,y JIMHel-
Hblil onepartop L 3a1a dhopMyJIoit L( flz;y9) = fle —y; 2+ y) HaI/U:LHTe COHpH)KeHHbII/I oreparop,
ec cKaJisipHOe IpousBejieHue 3a1ano dopmyroit (f(z;y), f [ f(z;9)9(x;y) de dy, toe G

— tpeyroiapauk x > 0, y >0, x4y <0.

Oreer. B 6asuce B= {12, vy, y?} marpuia oneparopa uMeeT BH,



Bamaua 14. Ha simneiinom mpocTpancTse KBaJPATHIHBIX (DOPM OT HEPEeMEHHbIX T,y JIMHel-
Hblil onepartop L 3a1a dhopMyJIoit L( flz;y9) = fle —y; 2+ y) HaI/U:LHTe COHpH}KeHHbII/I oreparop,
ec cKaJisipHOe IpousBejieHue 3a1ano dopmyroit (f(z;y), f [ f(z;9)9(x;y) de dy, toe G

— tpeyroiapauk x > 0, y >0, x4y <0.

Otger. B 6asuce B= {22, zy, y*} marpuna oneparopa umeer sug L = | —

—_ N
—_ O =
ol



Bamaua 14. Ha simneiinom mpocTpancTse KBaJPATHIHBIX (DOPM OT HEPEeMEHHbIX T,y JIMHel-
Hblil onepartop L 3a1a dhopMyJIoit L( flz;9) = flz —y;x —|— y) HaI/U:LHTe COHpH)KeHHbII/I oreparop,
ec cKaJisipHOe IpousBejieHue 3a1ano dopmyroit (f(z;y), f [ f(z;9)9(x;y) de dy, toe G

— tpeyroiapauk x > 0, y >0, x4y <0.

Otger. B 6asuce B= {22, zy, y*} marpuna oneparopa umeer sug L = | —

—_ N
—_ O =
ol

Marpuna I'pama B 6a3uce B pasna



Bajava 14. Ha simneiinom npocTpancTse KBaIPaTHIHBIX (HOPM OT TIEPEeMEHHbIX T, Y JIHeit-
Hblil onepartop L 3a1a dhopMyJIoit L( flz;9) = flz —y;x —|— y) HaI/U:LHTe COHpH)KeHHbII/I oreparop,

ec cKaJisipHOe IpousBejieHue 3a1ano dopmyroit (f(z;y), f [ f(z;9)9(x;y) de dy, toe G
— tpeyroiapauk x > 0, y >0, x4y <0.
1 11
Otger. B 6asuce B= {z?, zy, y*} marpuna oneparopa umeer ug L= —2 0 2
1 -1 1
1 12 3 2
Marpuna ['pamva B 6a3uce B pasna [' = 360 3 2 3 |, obparnas K Heil MATpuUIla UMeeT
2 3 12

BUT



Bajava 14. Ha simneiinom npocTpancTse KBaIPaTHIHBIX (HOPM OT TIEPEeMEHHbIX T, Y JIHeit-
Hblil onepartop L 3a1a dhopMyJIoit L( flz;y9) = fle —y; 2+ y) HaI/U:LHTe COHpH)KeHHbII/I oreparop,

ec cKaJisipHOe IpousBejieHue 3a1ano dopmyroit (f(z;y), f [ f(z;9)9(x;y) de dy, toe G
— tpeyroiapauk x > 0, y >0, x4y <0.
1 11
Otger. B 6asuce B= {z?, zy, y*} marpuna oneparopa umeer ug L= —2 0 2
1 -1 1
1 12 3 2
Marpuna ['pamva B 6a3uce B pasna [' = 360 3 2 3 |, obparnas K Heil MATpuUIla UMeeT
2 3 12

3 —6 1
pug ' =18 -6 28 —6
1 -6 3



Bajava 14. Ha simneiinom npocTpancTse KBaIPaTHIHBIX (HOPM OT TIEPEeMEHHbIX T, Y JIHeit-
Hblil onepartop L 3a1a dhopMyJIoit L( flz;y9) = fle —y; 2+ y) HaI/U:LHTe COHpH)KeHHbII/I oreparop,

ec cKaJisipHOe IpousBejieHue 3a1ano dopmyroit (f(z;y), f [ f(z;9)9(x;y) de dy, toe G
— tpeyroiapauk x > 0, y >0, x4y <0.
1 11
Otger. B 6asuce B= {z?, zy, y*} marpuna oneparopa umeer ug L= —2 0 2
1 -1 1
1 12 3 2
Marpuna ['pamva B 6a3uce B pasna [' = 3 2 3 |, obparnas K Heil MATpuUIla UMeeT
360
2 3 12
3 -6 1
pug ' =18 -6 28 —6
1 -6 3

CiieoBaTe bHO,

L=



Bajava 14. Ha simneiinom npocTpancTse KBaIPaTHIHBIX (HOPM OT TIEPEeMEHHbIX T, Y JIHeit-
Hblil onepartop L 3a1a dhopMyJIoit L( flz;y9) = fle —y; 2+ y) HaI/U:LHTe COHpH}KeHHbII/I oreparop,

ec cKaJisipHOe IpousBejieHue 3a1ano dopmyroit (f(z;y), f f f(z;9)g(x;y) de dy, toe G
— tpeyroiapauk x > 0, y >0, x4y <0.
1 11
Otger. B 6asuce B= {z?, zy, y*} marpuna oneparopa umeer ug L= —2 0 2
1 -1 1
1 12 3 2
Marpuna ['pama B 6asuce B pasna [' = 3 2 3 |, oOparnasi K Heli MATpHUIA UMeET
360
2 3 12
3 —6 1
pug ' =18 -6 28 —6
1 —6 3
CiieoBaTe bHO,
L (123 2 11 1\’ 3 -6 1
e — 3 2 3 -2 0 2 - 18- -6 28 —6 | =
360\ 9 3 19 1 -1 1 1 -6 3



Bajava 14. Ha simneiinom npocTpancTse KBaIPaTHIHBIX (HOPM OT TIEPEeMEHHbIX T, Y JIHeit-
Hblil onepartop L 3a1a dhopMyJIoit L( flz;y9) = fle —y; 2+ y) HaI/U:LHTe COHpH}KeHHbII/I oreparop,

ec cKaJisipHOe IpousBejieHue 3a1ano dopmyroit (f(z;y), f [ f(z;9)9(x;y) de dy, toe G
— tpeyroiapauk x > 0, y >0, x4y <0.
1 11
Otger. B 6asuce B= {z?, zy, y*} marpuna oneparopa umeer ug L= —2 0 2
1 -1 1
1 12 3 2
Marpuna ['pamva B 6a3uce B pasna [' = 3 2 3 |, obparnas K Heil MATpuUIla UMeeT
360
2 3 12
3 -6 1
pug ' =18 -6 28 —6
1 -6 3
CiieoBaTe bHO,
1 12 3 2 111\’ 3 -6 1 9 -2 2 13
= — 3 2 3 -2 0 2 18- -6 28 —6 | = 14 -9 -—56
360\ 2 3 12 1 -1 1 1 -6 3) 2\ 1 4 16



Peimtenune 3agaan 15.

Bamaua 15. Ilycrs B €BKIMJIOBOM IMPOCTPAHCTBE MHOIOUJICHOB CTEIIeHH He BbINEe 2 CKa-
oo
nsipHOE IIpousBeeHue 3aj1ano dopmynoit: (f(z); g(x)) = fe*x f(z)g(x)dz. Bekropsl (x —1) n

(#2 — 1) ocraloTca HeNoJBHKHBIME pu JeficTBIn BprO}K,ZLeHHOI‘O HOPMAJILHOI'O JIMHEHHOI'O OIle-
paropa L. Haiitu criexrp omeparopa L, marpuiy omepatopa L B Gasuce B = {2°, =, 2?}, cob-
CTBEHHBIC BEKTODBI U cOGCTBEHHbIE 3HaUeHus onepartopa L. Haiimre onepatop, conpsizKeHHbI K
orepatopy L.



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criektp omeparopa L, marpuiy oneparopa L B 6asuce B = {z°, z, 2?}, cob-
CTBEHHBIE BEKTOPHLI U cOOCTBeHHbIe 3Ha4denus oreparopa L. Haiiaure orepartop, conpsizkeHHBIH K
oneparopy L.
2
Otrer. Tor daxkt, uro BekTopsl (r — 1) u (2% — 1) «ocTaroTCd HENMOJBUKHBIMIY» O3HAUAET,
YTO 3TO



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criextp oneparopa L, marpuiy oueparopa L B Gasuce B = {20, z, 2}, cob-
CTBEHHBIE BEKTODHI U COOCTBEHHDbIE 3HadeHus omeparopa L. Haiigure oneparop, conpsizkeHHblil K
oueparopy L.

Otser. Tor dakt, uto BekTopsl (r —1) m (22 —1) «OCTAIOTCA HENOJBUKHBIMIY O3HAYAET,
4T0 9T0 COBCTBEHHBIE BEKTODDI, OTBedalomme cobcrBennoMy 3uadenmo 1. Tak Kax omeparop L
BBIPOZK JICHHBIH, TO



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criextp oneparopa L, marpuiy oueparopa L B Gasuce B = {20, z, 2}, cob-
CTBEHHBIE BEKTODHI U COOCTBEHHDbIE 3HadeHus omeparopa L. Haiigure oneparop, conpsizkeHHblil K
oueparopy L.

Otser. Tor dakt, uto BekTopsl (r —1) m (22 —1) «OCTAIOTCA HENOJBUKHBIMIY O3HAYAET,
4T0 9T0 COBCTBEHHBIE BEKTODDI, OTBedalomme cobcrBennoMy 3uadenmo 1. Tak Kax omeparop L
BBIPOXK/ICHHBI{1, TO CIIEKTD 9TOr0O oneparopa BKodaeT B cebs 0.



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criextp oneparopa L, marpuiy oueparopa L B Gasuce B = {20, z, 2}, cob-
CTBEHHBIC BEKTOPHI M COOCTBEHHBIC 3HAYCHUA OEPATOPA L. Haiiyiure omeparop, CONpsKeHHbIH K
oneparopy L.

Otser. Tor dakt, uto BekTopsl (r —1) m (22 —1) «OCTAIOTCA HENOJBUKHBIMIY O3HAYAET,
4T0 9T0 COBCTBEHHBIE BEKTODDI, OTBedalomme cobcrBennoMy 3uadenmo 1. Tak Kax omeparop L
BBIPOZK/IEHHBI{, TO CIIEKTD 9TOTO olepaTopa BKmodaeT B ceba 0.

Buauut, criekTp omneparopa L mMeer BU



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criextp oneparopa L, marpuiy oueparopa L B Gasuce B = {20, z, 2}, cob-
CTBEHHBIE BEKTODHI U COOCTBEHHDbIE 3HadeHus omeparopa L. Haiigure oneparop, conpsizkeHHblil K
oueparopy L.

Otser. Tor dakt, uto BekTopsl (r —1) m (22 —1) «OCTAIOTCA HENOJBUKHBIMIY O3HAYAET,
4T0 9T0 COBCTBEHHBIE BEKTODDI, OTBedalomme cobcrBennoMy 3uadenmo 1. Tak Kax omeparop L
BBIPOZK/IEHHBIH, TO CIIEKTP 9TOTO olepaTopa BKmodaeT B ceba 0.

Buaunt, criexTp oneparopa L mmeer Bug Specl = {05; 1o}



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criextp oneparopa L, marpuiy oueparopa L B Gasuce B = {20, z, 2}, cob-
CTBEHHBIC BEKTOPHI M COOCTBEHHBIC 3HAYCHUA OEPATOPA L. Haiiyiure omeparop, CONpsKeHHbIH K
oneparopy L.

Otser. Tor dakt, uto BekTopsl (r —1) m (22 —1) «OCTAIOTCA HENOJBUKHBIMIY O3HAYAET,
4T0 9T0 COBCTBEHHBIE BEKTODDI, OTBedalomme cobcrBennoMy 3uadenmo 1. Tak Kax omeparop L
BBIPOXK/ICHHBI{1, TO CIIEKTD 9TOr0O oneparopa BKodaeT B cebs 0.

CobeTBeHHBIT BEKTOD, OTBEYAOMUI COOCTBEHHOMY 3HadeHHIO 0, CONIACHO CBOIICTBAM HOPMAIIb-
HOTO omeparopa



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criextp oneparopa L, marpuiy oueparopa L B Gasuce B = {20, z, 2}, cob-
CTBEHHBIC BEKTOPHI M COOCTBEHHBIC 3HAYCHUA OEPATOPA L. Haiiyiure omeparop, CONpsKeHHbIH K
oneparopy L.

Otser. Tor dakt, uto BekTopsl (r —1) m (22 —1) «OCTAIOTCA HENOJBUKHBIMIY O3HAYAET,
4T0 9T0 COBCTBEHHBIE BEKTODDI, OTBedalomme cobcrBennoMy 3uadenmo 1. Tak Kax omeparop L
BBIPOXK/ICHHBI{1, TO CIIEKTD 9TOr0O oneparopa BKodaeT B cebs 0.

CobeTBeHHBIT BEKTOD, OTBEYAOMUI COOCTBEHHOMY 3HadeHHIO 0, CONIACHO CBOIICTBAM HOPMAIIb-
HOTO onepaTopa, oproronaien K sekropam (r — 1) u (22 —1).



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criextp oneparopa L, marpuiy oueparopa L B Gasuce B = {20, z, 2}, cob-
CTBEHHBIC BEKTOPHI M COOCTBEHHBIC 3HAYCHUA OEPATOPA L. Haiiyiure omeparop, CONpsKeHHbIH K
oneparopy L.

Otser. Tor dakt, uto BekTopsl (r —1) m (22 —1) «OCTAIOTCA HENOJBUKHBIMIY O3HAYAET,
4T0 9T0 COBCTBEHHBIE BEKTODDI, OTBedalomme cobcrBennoMy 3uadenmo 1. Tak Kax omeparop L
BBIPOXK/ICHHBI{1, TO CIIEKTD 9TOr0O oneparopa BKodaeT B cebs 0.

CobeTBeHHBIT BEKTOD, OTBEYAOMUI COOCTBEHHOMY 3HadeHHIO 0, CONIACHO CBOIICTBAM HOPMAIIb-
HOTO onepaTopa, oproronaien K sekropam (r — 1) u (22 —1).

Jljig Toro, 9To6bI HAfiTH BEKTOP, OPTOroHaIbHBIT K BekTopam (z — 1) u (2% — 1), Bocnonbsyemcs
dopMyI0ii /I BBIYKUCIIEHUSI CKAJISIPHOTO ITPOU3BEeHUS.



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criextp oneparopa L, marpuiy oueparopa L B Gasuce B = {20, z, 2}, cob-
CTBEHHBIC BEKTOPHI M COOCTBEHHBIC 3HAYCHUA OEPATOPA L. Haiizure omeparop, COLpPSKCHHDIL K
oneparopy L.

Otser. Tor dakt, uto BekTopsl (r —1) m (22 —1) «OCTAIOTCA HENOJBUKHBIMIY O3HAYAET,
9T0 5T0 COBCTBEHHbIE BEKTOPDI, OTBeUAloNe cobcTBenHoMy 3Hadenmo 1. Tak kak omeparop L
BBIPOXKIEHHBII, TO CIIEKTD 9TOr0 oreparopa BKJo4YaeT B cedst 0.

CobcTBeHHBI BEKTOD, OTBEYAIOINIUil cOOCTBEHHOMY 3Ha4YeHUI0 (), COMJIACHO CBOCTBAM HOPMAIIH-
HOTO onepaTopa, oproronaien K sekropam (r — 1) u (22 —1).

Jljig Toro, 9To6bI HAfiTH BEKTOP, OPTOroHaIbHBIT K BekTopam (z — 1) u (2% — 1), Bocnonbsyemcs
dopMyII0ii J1J1s1 BLIYUCJIEHUS CKAJISIPHOTI'O IIPOU3BEICHMS.

s sroro waso maittn marpuity I'pava B 6asuce B (y Hac moka zer apyroro).
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(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu CIIEKTP OllepaTopa [A/, MaTpHILy OllepaTopa L B 6asuce B = {z°, =z, 2*}, cob-
CTBEHHBIE BEKTOPHLI U COOCTBEHHBIE 3HAYEHUS OllepaTopa L. Haiiure OIIepPaTOp, COIPSIKEHHBIN K
orepaTopy L.

OtBert. Haitnem matpuiy I'pama B 6a3uce B.

I'p =
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paropa L. Haiitu criektp omeparopa L, marpuiy oneparopa L B 6asuce B = {z°, z, 2?}, cob-

CTBEHHBIE BEKTOPHLI U cOOCTBeHHbIe 3Ha4denus oreparopa L. Haiiaure orepartop, conpsizkeHHBIH K
oneparopy L.

OtBert. Haitnem matpuiy I'pama B 6a3uce B.
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-~ =
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o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
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(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criektp omeparopa L, marpuiy oneparopa L B 6asuce B = {z°, z, 2?}, cob-

CTBEHHBIE BEKTOPHLI U cOOCTBeHHbIe 3Ha4denus oreparopa L. Haiiaure orepartop, conpsizkeHHBIH K
oneparopy L.

OtBert. Haitnem matpuiy I'pama B 6a3uce B.
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nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu CIIEKTP OllepaTopa [A/, MaTpHILy OllepaTopa L B 6asuce B = {z°, =z, 2*}, cob-
CTBEHHBIE BEKTOPHLI U COOCTBEHHBIE 3HAYEHUS OllepaTopa L. Haiiure OIIepPaTOp, COIPSIKEHHBIN K
orepaTopy L.

OtBert. Haitnem matpuiy I'pama B 6a3uce B.
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=11 (:co;x2):/e$x0x2dx:2
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nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
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nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
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0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu CIIEKTP OllepaTopa [A/, MaTpHILy OllepaTopa L B 6asuce B = {z°, =z, 2*}, cob-
CTBEHHBIE BEKTOPHLI U COOCTBEHHBIE 3HAYEHUS OllepaTopa L. Haiiure OIIepPaTOp, COIPSIKEHHBIN K
orepaTopy L.

OtBert. Haitnem matpuiy I'pama B 6a3uce B.

I'p =

DO — =
o
DO N

(x2;x2) = /ex-x2~x2dx =24
0
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o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(#2 — 1) ocraroTcs HENOJBMKHBIMU DU JEHCTBUN BBIPOZKIEHHOIO HOPMAJIBHOTO JIMHEHOTO Orre-
paropa L. Haiitu criextp omeparopa L, marpuiy oneparopa L B 6asuce B = {z°, z, 2%}, co6-
CTBEHHBIE BEKTODHI I COBCTBEHHbIC 3HateHNs oneparopa L. Haiimure oneparop, conpszkeHmbiii K
oneparopy L.

OrtBer. Teneps naiiieM HeHy/IeBoi BEKTOP U3 sjpa, T.€. B JAHHOM CJIydae, BEKTOD, OPTOrOHAIb-
uelit K Bektopam (2 —1) u (22 —1).
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paropa L. Haiitu criextp oneparopa L, marpuiy oueparopa L B Gasuce B = {20, z, 2}, cob-
CTBEHHBIE BEKTODHI U COOCTBEHHDbIE 3HadeHus omeparopa L. Haiigure oneparop, conpsizkeHHblil K
oueparopy L.

Orser. Teneps HaiieM HEHyJIEBO# BEKTOP U3 s/Ipa, T.€. B JJAHHOM CJIydae, BEKTOD, OPTONOHAJIb-
ubiii K Bektopam  (x —1) u (2% —1).
Jnst 9T0r0, €CTECTBEHHO, IIPUMEHNM I1J1AH COCTABJICHUS YPABHEHIIA.
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OrBert. Tenepn HaiijieM HEHYJIEBO BEKTOP M3 siipa, T.€. B JAHHOM CJIydae, BEKTODP, OPTOrOHAJIb-
ubiii K Bektopam  (x —1) u (2% —1).
Jl1s1 3TOrO, €CTECTBEHHO, IPUMEHUM I1JIAH COCTABJICHUS YVPABHEHII.
Ymo nado natimu?
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paropa L. Haiiti crextp omeparopa L, marpuiy oneparopa L B Gasuce B = {z°, =z, 2*}, cob-
CTBEHHBIE BEKTODLI U COOGCTBEHHbIE 3HaUeHus onepartopa L. Haiiiure omeparop, conpsizKeHHbIi K
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ubiii K Bektopam  (x —1) u (2% —1).
Jljist 3TOrO0, €CTeCTBEHHO, IPUMEHUM I1JIAH COCTABJIEHUS YDABHEHMIA.
Ymo nado natimu? Bekrop.
B xaxom sude npedcmasum omeem?
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B xaxom sude npedcmasum omsem? Pazmoxxeruem o bazucy B.
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CTBEHHbBIE BEKTODPBI U COOCTBEHHBIE 3HAYEHUA OlepaTopa L. Haiizure omeparop, COLpPSKCHHDIL K
oneparopy L.

OtBer. Tenepnb HaiijieM HEHYJIEBOI BEKTOD U3 sijipa, T.€. B JAHHOM CJIy4ae, BEKTOP, OPTOrOHAJIb-
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B xaxom sude npedcmasum omsem? Pazmoxxeruem o bazucy B.
Csedem 3adany ¥ 3HAUEHUAM BEAUMUH U 88EJEM NEPEMEHHDIE.
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oneparopy L.

OrBert. Tenepn HaiijieM HEHYJIEBO BEKTOP M3 siipa, T.€. B JAHHOM CJIydae, BEKTODP, OPTOrOHAJIb-
ubiii K Bektopam  (x —1) u (2% —1).
Jl1s1 3TOrO, €CTECTBEHHO, IPUMEHUM I1JIAH COCTABJICHUS YVPABHEHII.
Ymo nado natimu? Bekrop.
B xaxom sude npedcmasum omsem? Pazmoxxeruem o bazucy B.
Csedem 3adany x snavenuam sesuvur u esedem nepemertvie. OBO3ZHATNM KOOPINHATHI HEHYJIEBOTO
BEKTOpa U3 sjapa 4depes «, 3, .
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ubiii K Bektopam  (x —1) u (2% —1).
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Ymo nado natimu? Bekrop.
B xaxom sude npedcmasum omsem? Pazmoxxeruem o bazucy B.
Csedem 3adany x snavenuam sesuvur u esedem nepemertvie. OBO3ZHATNM KOOPINHATHI HEHYJIEBOTO
BEKTOpa U3 sjapa 4depes «, 3, .
Hoaywum ypasrenue. 3navenue Kakot SEAUMNUHDL BOIMUCAUM 08YMSA Cnocobamu ?
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B xaxom sude npedcmasum omsem? Pazmoxxeruem o bazucy B.
Csedem 3adany x snavenuam sesuvur u esedem nepemertvie. OBO3ZHATNM KOOPINHATHI HEHYJIEBOTO

BEKTOpa U3 sjapa 4depes «, 3, .
IHonywum ypasrerue. 3nauenue KaKol 6EAUNUHDL UHUCAUM J6YMA cnocobamu? EcrecTBeHHO, CKa-
JISIpHBIE IPOU3BeieHnd ¢ Bektopamun (r — 1) u (2% —1).
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paropa L. Haiitu CIIEKTP ollepaTopa [A/, MAaTpPHUILy ollepaTopa L B Gasuce B = {z°, =z, 2*}, cob-
CTBEHHBIE BEKTOPBLI U COOCTBEHHBIE 3HAUEHUs OIlepaTopa L. Haitmure oneparop, conpsizKeHHBIN K
oIepaTopy L.

Ortset. Haiinem apyMs criocobaMu cKajspHOe IIPOU3BEICHUE BEKTOpa o + B2 + yr? ¢ IOMOIILIO
COOTBeTCTBYyIONIEeil (pOpMYyJIbI 1 YMHOXKEHUSA MaTPUI] «HA MaKpPOYPOBHE>» .
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paropa L. Haiitu CIIEKTP ollepaTopa [A/, MAaTpPHUILy ollepaTopa L B Gasuce B = {z°, =z, 2*}, cob-
CTBEHHBIE BEKTOPBLI U COOCTBEHHBIE 3HAUEHUs OIlepaTopa L. Haiiure orepatop, compsaKeHHbII K
oIepaTopy L.

Ortset. Haiinem apyMs criocobaMu cKajspHOe IIPOU3BEICHUE BEKTOpa o + B2 + yr? ¢ IOMOIILIO
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2 6 24 0 1
f+4y=0,
a+56+22y=0.

Pemrast aTy cucremy JMHEHHBIX ypaBHeHmil, mosydaeM, 910 —2 — 4x + 12 — HeHyJIeBoii BeKTOp u3
a51pa.
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Orset. —2 — 4z + 22 — menynesoit BekTop U3 sjupa. Haitgem MmaTpuily oneparopa L B 6asuce B:
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CTBEHHBIE BEKTOPBLI U COOCTBEHHBIE 3HAUEHUs OIlepaTopa L. Haiiiure orepaTop, cOnmpsizKeHHBIN K
oIepaTopy L.

Orset. —2 — 4z + 22 — menynesoit BekTop U3 sjupa. Haitgem MmaTpuily oneparopa L B 6asuce B:

-1 -1 -2 -1
Lg| 1 0 —4|=| 1
0 1 1 0

=
o OO



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu CIIEKTP ollepaTopa [A/, MAaTpPHUILy ollepaTopa L B Gasuce B = {z°, =z, 2*}, cob-
CTBEHHBIE BEKTOPBLI U COOCTBEHHBIE 3HAUEHUs OIlepaTopa L. Haiiiure orepaTop, cOnmpsizKeHHBIN K
onepaTopy L.

OrtBet. Haitem matpuily oneparopa L B 6asuce B:

1 -1 -2 1 -1 0 L3 2 -2
gl 1 0 —al=( 1 00| =>Ig=c|-4 1 —4
0 1 1 0 1 0 5 1 1 6



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu CIIEKTP ollepaTopa [A/, MaTpHUILy olepaTopa L B Gasuce B = {z°, =z, 2*}, cob-
CTBEHHBIE BEKTOPBLI U COOCTBEHHBIE 3HAUEHUs OIlepaTopa L. Haitmure oneparop, conpsizKeHHBIN K
oIepaTopy L.

3 =2 =2

. 1
Orser. Hammm marpuiy oneparopa L B 6asuce B: L = = -4 1 -4
1 1 6

Haiinem maTpuily conpsizkEHHOTO ollepaTopa C ITOMOIIbIO COOTBETCTBYIOINEN (POpPMYJIbI:



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu CIIEKTP ollepaTopa [A/, MaTpHUILy olepaTopa L B Gasuce B = {z°, =z, 2*}, cob-
CTBEHHBIE BEKTOPBLI U COOCTBEHHBIE 3HAUEHUs OIlepaTopa L. Haitmure oneparop, conpsizKeHHBIN K
oIepaTopy L.

3 =2 =2
. 1
Orger. Hammm marpuiy oneparopa L B 6asuce B: Ly =z -4 1 -4
1 1 6
Hajigem MmaTpuily conmpsi>k€EHHOI'O ollepaTopa C IIOMOIIbIO COOTBETCTBYIOIIE (dOpPMYJIbL:
11 2\ '/ 3 —41 11 2
L’]‘S =-112 6 -2 11 1 2 6 |=

2 6 24 -2 -4 6 2 6 24



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criektp omeparopa L, marpuiy oneparopa L B 6asuce B = {z°, z, 2?}, cob-

CTBEHHBIE BEKTOPHLI U cOOCTBeHHbIe 3Ha4denus oreparopa L. Haiiaure orepartop, conpsizkeHHBIH K
oneparopy L.

3 =2 =2
. 1
Orger. Hammm marpuiy oneparopa L B 6asuce B: Ly =z -4 1 -4
1 1 6
Hajigem MmaTpuily conmpsi>k€EHHOI'O ollepaTopa C IIOMOIIbIO COOTBETCTBYIOIIE (dOpPMYJIbL:
11 2\ '/ 3 -41 11 2
L’]‘s =-112 6 -2 11 1 2 6 |=
2 6 24 -2 —4 6 2 6 24
1 12 —-12 2 3 —4 1 11 2
=— | —-12 20 —4 -2 11 1 2 6 |=
20 2 -4 1 —2 —4 6 2 6 24



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criektp omeparopa L, marpuiy oneparopa L B 6asuce B = {z°, z, 2?}, cob-

CTBEHHBIE BEKTOPHLI U cOOCTBeHHbIe 3Ha4denus oreparopa L. Haiiaure orepartop, conpsizkeHHBIH K
oneparopy L.

3 =2 =2
. 1
Orger. Hammm marpuiy oneparopa L B 6asuce B: Ly =z -4 1 -4
1 1 6
Hajigem MmaTpuily conmpsi>k€EHHOI'O ollepaTopa C IIOMOIIbIO COOTBETCTBYIOIIE (dOpPMYJIbL:
11 2\ '/ 3 -41 11 2
L’]‘s =-112 6 -2 11 1 2 6 |=
2 6 24 -2 —4 6 2 6 24
1 12 —-12 2 3 —4 1 11 2
=— | —-12 20 —4 -2 11 1 2 6 |=
20 2 -4 1 —2 —4 6 2 6 24

14 17 3
—-17 21 —4

3 -4 1



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criektp omeparopa L, marpuiy oneparopa L B 6asuce B = {z°, z, 2?}, cob-

CTBEHHBIE BEKTOPHLI U cOOCTBeHHbIe 3Ha4denus oreparopa L. Haiiaure orepartop, conpsizkeHHBIH K
oneparopy L.

3 =2 =2
. 1
Orger. Hammm marpuiy oneparopa L B 6asuce B: Ly =z -4 1 -4
1 1 6
Hajigem MmaTpuily conmpsi>k€EHHOI'O ollepaTopa C IIOMOIIbIO COOTBETCTBYIOIIE (dOpPMYJIbL:
11 2\ '/ 3 -41 11 2
L’]‘s =-112 6 -2 11 1 2 6 |=
2 6 24 -2 —4 6 2 6 24
1 12 —-12 2 3 —4 1 11 2
=— | —-12 20 —4 -2 11 1 2 6 |=
20 2 -4 1 —2 —4 6 2 6 24

-~

1 1 6
1 6 26
6 26 116



Bamaua 15. Ilyctb B €BKIUJIOBOM IPOCTPAHCTBE MHOIOWJICHOB CTEIIEHH He BbINIEe 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-

paropa L. Haiitu criektp omeparopa L, marpuiy oneparopa L B 6asuce B = {z°, z, 2?}, cob-

CTBEHHBIE BEKTOPHLI U cOOCTBeHHbIe 3Ha4denus oreparopa L. Haiiaure orepartop, conpsizkeHHBIH K
oneparopy L.

3 =2 =2
. 1
Orger. Hammm marpuiy oneparopa L B 6asuce B: Ly =z -4 1 -4
1 1 6
Hajigem MmaTpuily conmpsi>k€EHHOI'O ollepaTopa C IIOMOIIbIO COOTBETCTBYIOIIE (dOpPMYJIbL:
11 2\ '/ 3 —41 11 2
L’]‘S =-112 6 -2 11 1 2 6 |=

2 6 24 -2 -4 6 2 6 24

|
[E—Y
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|
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O N
|
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|
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|
—
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—2 -2
—4 —4
2 -4 1 -2 -4 6 2 6 24



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu CIIEKTP ollepaTopa [A/, MAaTpPHUILy ollepaTopa L B Gasuce B = {z°, =z, 2*}, cob-
CTBEHHBIE BEKTOPBLI U COOCTBEHHBIE 3HAUEHUs OIlepaTopa L. Haiiiure orepaTop, cOnmpsizKeHHBIN K
onepaTopy L.

3 =2 =2
OrBer. Hammuin marpuily oneparopa L B 6azuce B: Ly = = -4 1 -4
1 1 6

Nrak MaTpuiia COMpsAKEHHOT'0 OllepaTopa PaBHA:

L 3 -2 -2
Lg=z| -4 1 -4 |=Lp
1 1 6

SHauwuT,



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu CIIEKTP ollepaTopa [A/, MaTpHUILy olepaTopa L B Gasuce B = {z°, =z, 2*}, cob-
CTBEHHBIE BEKTOPBLI U COOCTBEHHBIE 3HAUEHUs OIlepaTopa L. Haitmure oneparop, conpsizKeHHBIN K
oIepaTopy L.

3 =2 =2
OrBer. Hammuin marpuily oneparopa L B 6azuce B: Ly = = -4 1 -4
1 1 6
Nrak MaTpuiia COMpsAKEHHOT'0 OllepaTopa PaBHA:
1 3 =2 =2
LB =z -4 1 -4 | =Lg.
1 1 6

3HauuT, COryiacHo TeopeMe 00 m30MOpP@HOCTH JIUHENHOTI0 MPOCTPAHCTBA OIIEPATOPOB U JI-
HelHoOro npocrpancTBa matpull L* = L, T.e. oneparop L — caMOCOIpsizKeHHBIIA.



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
parTopa L. Haiitu CIIEKTP ollepaTropa [A/, MaTpPHUILy oIllepaTopa L B 6asuce B = {z°, =z, 2*}, cob-
CTBEHHBIE BEKTOPBLI U COOCTBEHHBIE 3HAUEHUs OIlepaTopa L. Haiiure OTIEPATOP, CONPSKEHHBIN K
orepaTopy L.

OtBert. Tor dakT, uTo onepaTop L— CaAMOCOIPSIZKEHHBIN, MOXKHO OBLIO YBUIETH U3 JIPYTHUX CO-
obpaxenuit. Mpr mokazanm, 910 9TO CymecTByeT OpTOHOpMHpOBaHHbI! Oasuc B u3 cobcreennbix
BEKTOPOB oreparopa L.



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criextp oneparopa L, marpuiy oueparopa L B Gasuce B = {20, z, 2}, cob-
CTBEHHbLIE BEKTODLI I COGCTBEHHDIC 3HateHus oreparopa L. Haiiiure omeparop, colpsizKeHHbILT K
oteparopy L.

Otrsert. Tor daxt, 410 omepaTop L — CAMOCONPSZKCHHBIH, MOKHO GBLIO YBHACTD U3 JAPYIUX COO0-
pazkenuii. Mbl JOKa3a/m, 9T0 9TO CYIIECTByeT OpTOHOpMUpoBaHHbIii 6asuc B = {p;(z); p2(z); ps(z)}
13 COBCTBEHHBIX BEKTOPOB olepaTopa L. MoxKHO cantars, 410 py () 1 ps(2) 0OTBEHaIor COBCTBEHHOMY
suaveHuio 1, a p3(x) — coberBennomy 3nadenuto 0 (T.e.



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criextp oneparopa L, marpuiy oueparopa L B Gasuce B = {20, z, 2}, cob-
CTBEHHbLIE BEKTODLI I COGCTBEHHDIC 3HateHus oreparopa L. Haiiiure omeparop, colpsizKeHHbILT K
oteparopy L.

Otrsert. Tor daxt, 410 omepaTop L — CAMOCONPSZKCHHBIH, MOKHO GBLIO YBHACTD U3 JAPYIUX COO0-
pazkenuii. Mbl JOKa3a/m, 9T0 9TO CYIIECTByeT OpTOHOpMUpoBaHHbIii 6asuc B = {p;(z); p2(z); ps(z)}
13 COBCTBEHHBIX BEKTOPOB olepaTopa L. MoxKHO cantars, 410 py () 1 ps(2) 0OTBEHaIor COBCTBEHHOMY
sHadeHnio 1, a ps(z) — cobersennomy 3uadenuio 0 (T.e. ps(r) — HEHyJIEBO# BEKTOP U3 sijpa).



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criextp oneparopa L, marpuiy oueparopa L B Gasuce B = {20, z, 2}, cob-
CTBEHHbLIE BEKTODLI I COGCTBEHHDIC 3HateHus oreparopa L. Haiiiure omeparop, colpsizKeHHbILT K
oteparopy L.

Otrsert. Tor daxt, 410 omepaTop L — CAMOCONPSZKCHHBIH, MOKHO GBLIO YBHACTD U3 JAPYIUX COO0-
pazkenuii. Mbl JOKa3a/m, 9T0 9TO CYIIECTByeT OpTOHOpMUpoBaHHbIii 6asuc B = {p;(z); p2(z); ps(z)}
13 COBCTBEHHBIX BEKTOPOB olepaTopa L. MoxKHO cantars, 410 py(2) 1 pa() 0TBedaior coGCTBEHHOMY
sHadeHnio 1, a ps(z) — cobersennomy 3uadenuio 0 (T.e. ps(r) — HEHyJIEBO# BEKTOP U3 sijpa).

Torma maTrpuiia omneparopa L B 6azuce B umeer Bu



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criextp oneparopa L, marpuiy oueparopa L B Gasuce B = {20, z, 2}, cob-
CTBEHHbLIE BEKTODLI I COGCTBEHHDIC 3HateHus oreparopa L. Haiiiure omeparop, colpsizKeHHbILT K
oteparopy L.

Otrsert. Tor daxt, 410 omepaTop L — CAMOCONPSZKCHHBIH, MOKHO GBLIO YBHACTD U3 JAPYIUX COO0-
pazkenuii. Mbl JOKa3a/m, 9T0 9TO CYIIECTByeT OpTOHOpMUpoBaHHbIii 6asuc B = {p;(z); p2(z); ps(z)}
13 COBCTBEHHBIX BEKTOPOB olepaTopa L. MoxKHO cantars, 410 py(2) 1 pa() 0TBedaior coGCTBEHHOMY
sHadeHnio 1, a ps(z) — cobersennomy 3uadenuio 0 (T.e. ps(r) — HEHyJIEBO# BEKTOP U3 sijpa).

1 00

Torma maTrpuiia omneparopa L B 6azuce B umeer Bu Lg=1| 0 0
0 0

1
0



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criextp oneparopa L, marpuiy oueparopa L B Gasuce B = {20, z, 2}, cob-
CTBEHHbLIE BEKTODLI I COGCTBEHHDIC 3HateHus oreparopa L. Haiiiure omeparop, colpsizKeHHbILT K
oteparopy L.

Ortset. Tor daxr, 4ro oneparop L — caMOCOIPSIZKEHHDIH, MOKHO GbLIO YBUIETb U3 APYIUX COO0-
pazkenuii. Mbl JOKa3a/m, 9T0 9TO CYIIECTByeT OpTOHOpMUpoBaHHbIii 6asuc B = {p;(z); p2(z); ps(z)}
13 COBCTBEHHBIX BEKTOPOB olepaTopa L. MoxKHO cantars, 410 py(2) 1 pa() 0TBedaior coGCTBEHHOMY
sHadeHnio 1, a ps(z) — cobersennomy 3uadenuio 0 (T.e. ps(r) — HEHyJIEBO# BEKTOP U3 sijpa).

1 00
Torma maTrpuiia omneparopa L B 6azuce B umeer Bu Lg=10120
0 00
A marpurna ['pama B 6asuce B



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criextp oneparopa L, marpuiy oueparopa L B Gasuce B = {20, z, 2}, cob-
CTBEHHbLIE BEKTODLI I COGCTBEHHDIC 3HateHus oreparopa L. Haiiiure omeparop, colpsizKeHHbILT K
oteparopy L.

Ortset. Tor daxr, 4ro oneparop L — caMOCOIPSIZKEHHDIH, MOKHO GbLIO YBUIETb U3 APYIUX COO0-
pazkenuii. Mbl JOKa3a/m, 9T0 9TO CYIIECTByeT OpTOHOpMUpoBaHHbIii 6asuc B = {p;(z); p2(z); ps(z)}
13 COBCTBEHHBIX BEKTOPOB olepaTopa L. MoxKHO cantars, 410 py(2) 1 pa() 0TBedaior coGCTBEHHOMY
suavdeHnto 1, a p3(x) — coberBennomy 3uadenuto 0 (T.e. p3(x) — HEHYJIEBOI BEKTOD U3 sijIpa).

1 00
Torma maTrpuiia omneparopa L B 6azuce B umeer Bu Lg=10120
0 00

A marpuna ['pama B 6azuce B — eaunnvnas. 3uaqut, maTpuiia oneparopa L* paBHa



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(r?2 — 1) ocraroTcd HENOJBUKHBIMU TIPU JIefiCTBUN BBIPOYKJICHHOTO HOPMAJILHOIO JIMHEHOro OTle-
paropa L. Haiitu criextp oneparopa L, marpuiy oueparopa L B Gasuce B = {20, z, 2}, cob-
CTBEHHbLIE BEKTODLI I COGCTBEHHDIC 3HateHus oreparopa L. Haiiiure omeparop, colpsizKeHHbILT K
oteparopy L.

Ortset. Tor daxr, 4ro oneparop L — caMOCOIPSIZKEHHDIH, MOKHO GbLIO YBUIETb U3 APYIUX COO0-
pazkenuii. Mbl JOKa3a/m, 9T0 9TO CYIIECTByeT OpTOHOpMUpoBaHHbIii 6asuc B = {p;(z); p2(z); ps(z)}
13 COBCTBEHHBIX BEKTOPOB olepaTopa L. MoxKHO cantars, 410 py(2) 1 pa() 0TBedaior coGCTBEHHOMY
suavdeHnto 1, a p3(x) — coberBennomy 3uadenuto 0 (T.e. p3(x) — HEHYJIEBOI BEKTOD U3 sijIpa).

1 00
Torma maTrpuiia omneparopa L B 6azuce B umeer Bu Lg=10120
0 00

A marpuna ['pama B 6asuce B — eaunantvnas. 3HAYUT, MaTpuUiia olepaTopa L* paBHa
*B = LtB =Lg.



Bamaua 15. Ilycth B €BKJIMJIOBOM IPOCTPAHCTBE MIOIOUJICIOB CTENEHU HE BbINE 2 CKa-
o

nspHOe mpoussenenne 3agano dopmyinoit: (f(z);g(x)) = [ e f(z) g(x)dz. Bekropsr (z —1) n
0

(.7:2 — 1) ocraTcs HENMOABMKHBIMEU [PU JIEHCTBIN BBIPOZXKICHHOIO HOPMAJILHOTO JIMHEHHOTO OIre-
paropa L. Haiiti crextp omeparopa L, marpuiy oneparopa L B Gasuce B = {z°, =z, 2*}, cob-
CTBEHHbLIE BEKTODLI I COGCTBEHHDIC 3HateHus oreparopa L. Haiiiure omeparop, colpsizKeHHbILT K
oteparopy L.

OrtBet. 3aja4a periena.



Pemmenne 3aaagn 16.

Bamaua 16. Marpuma A pasmepom 9 X 9 cocraBieHa U3 AEBATH MATPUIL pa3zMepoM 3 X 3:

6 0 B 000 0 0 1
A= B 6 0 |, roefd= , B=1010
6 B 0 1 00

Haiir A2000,



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 0 1
A=| B 060 0 |, tmef=| 00 0 |,B=10120
06 B 0 0 00 100

Haittu A2000

OtrBer. 9t10 3amaqda u3 onummmaasl YI'TY-VIIU no maremaruke, mnposeiennoit B 1997 romy.
Bamada npeoxkena gomeaTom I JI. Xomakom.



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 01
A=| B 060 0 |, tmef=| 00 0 |,B=10120
0 B 0 0 00 100
Haitru A2°0,

OrtBer. Ilocmorpum Ha MaTpuily A Kak Ha MATPHUILy HEKOTOPOrO JIMHEHHOro omneparopa. Ilycts
L — nmueitroe mpocTpaHcTBO pazmepHocT 9 n {e, ..., €9} — ero Gasuc (MOXKHO B KauecTBe L B3sTh,
nanpumep, RY u cranjaprubiit 6asuc B Hem).



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 001
A= B 6 6 |, te6=(000 )|, B=|010
0 B 0 000 100

Haiitu A209,

OrtBer. Ilocmorpum Ha MaTpuily A Kak Ha MATPHUILy HEKOTOPOrO JIMHEHHOro omneparopa. Ilycts
L — nmueitroe mpocTpaHcTBO pazmepHocT 9 n {e, ..., €9} — ero Gasuc (MOXKHO B KauecTBe L B3sTh,
nanpumep, RY u cranjaprubiit 6asuc B Hem).
Torma onteparop 3ajaerca varpuanbiv yvaokennen Y = A - X, Marpuna A ommcbiBaer mpeobpa-
30BaHUe OA3UCHBIX BEKTOPOB (HAIIPUMED, €1 TEPEXOJIUT B €g, €3 — B €5 U T.JI.).



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 01
A=| B 060 0 |, tmef=| 00 0 |,B=10120
0 B 0 0 00 100
Haitru A2°0,

OrBert. Pazobbem Gasuc Ha Tpu Ipymibl @ mepBasi — {ej, €, €3}, Bropas — {ey, €5,€6} U TPEThs
— {er, es,e9}. VI3 Giounoro Buga Marpuibl A BUIHO, 9TO IIpU TpeoOPa3OBaHUU HOMEpA TPYIIL IHK-
JIMYECKH TiepectapidioTed: 1 — 2 — 3 — 1. Tak Kak 1epuoJi 9TOil CMEHBbI 9TUX TPYII paBeH 3 U
2000 = 3 - 666 + 2, To 2000 mpeobpaszoBaHmii U3MEHAT HOMEpa TUX IPYIII TakK Ke, KaK U 2 mpeodpa-
30BaHUS:
1—



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 01
A=| B 060 0 |, tmef=| 00 0 |,B=10120
0 B 0 0 00 100
Haitru A2°0,

OrBert. Pazobbem Gasuc Ha Tpu Ipymibl @ mepBasi — {ej, €, €3}, Bropas — {ey, €5,€6} U TPEThs
— {er, es,e9}. VI3 Giounoro Buga Marpuibl A BUIHO, 9TO IIpU TpeoOPa3OBaHUU HOMEpA TPYIIL IHK-
JIMYECKH TiepectapidioTed: 1 — 2 — 3 — 1. Tak Kak 1epuoJi 9TOil CMEHBbI 9TUX TPYII paBeH 3 U
2000 = 3 - 666 + 2, To 2000 mpeobpaszoBaHmii U3MEHAT HOMEpa TUX IPYIII TakK Ke, KaK U 2 mpeodpa-
30BaHUS:
1—=3—



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 01
A=| B 060 0 |, tmef=| 00 0 |,B=10120
0 B 0 0 00 100
Haitru A2°0,

OrBert. Pazobbem Gasuc Ha Tpu Ipymibl @ mepBasi — {ej, €, €3}, Bropas — {ey, €5,€6} U TPEThs
— {er, es,e9}. VI3 Giounoro Buga Marpuibl A BUIHO, 9TO IIpU TpeoOPa3OBaHUU HOMEpA TPYIIL IHK-
JIMYECKH TiepectapidioTed: 1 — 2 — 3 — 1. Tak Kak 1epuoJi 9TOil CMEHBbI 9TUX TPYII paBeH 3 U
2000 = 3 - 666 + 2, To 2000 mpeobpaszoBaHmii U3MEHAT HOMEpa TUX IPYIII TakK Ke, KaK U 2 mpeodpa-
30BaHUS:
1—-3—=2—



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 01
A=| B 060 0 |, tmef=| 00 0 |,B=10120
0 B 0 0 00 100
Haitru A2°0,

OrBert. Pazobbem Gasuc Ha Tpu Ipymibl @ mepBasi — {ej, €, €3}, Bropas — {ey, €5,€6} U TPEThs
— {er, es,e9}. VI3 Giounoro Buga Marpuibl A BUIHO, 9TO IIpU TpeoOPa3OBaHUU HOMEpA TPYIIL IHK-
JIMYECKH TiepectapidioTed: 1 — 2 — 3 — 1. Tak Kak 1epuoJi 9TOil CMEHBbI 9TUX TPYII paBeH 3 U
2000 = 3 - 666 + 2, To 2000 mpeobpaszoBaHmii U3MEHAT HOMEpa TUX IPYIII TakK Ke, KaK U 2 mpeodpa-
30BaHUS:
1—-3—=2—=1



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 01
A=| B 060 0 |, tmef=| 00 0 |,B=10120
0 B 0 0 00 100
Haitru A2°0,

OrBert. Pazobbem Gasuc Ha Tpu Ipymibl @ mepBasi — {ej, €, €3}, Bropas — {ey, €5,€6} U TPEThs
— {er, es,e9}. VI3 Giounoro Buga Marpuibl A BUIHO, 9TO IIpU TpeoOPa3OBaHUU HOMEpA TPYIIL IHK-
JIMYECKH TiepectapidioTed: 1 — 2 — 3 — 1. Tak Kak 1epuoJi 9TOil CMEHBbI 9TUX TPYII paBeH 3 U
2000 = 3 - 666 + 2, To 2000 mpeobpaszoBaHmii U3MEHAT HOMEpa TUX IPYIII TakK Ke, KaK U 2 mpeodpa-
30BaHUS:
1—-3—=2—=1
BHyTpu KazKJ10il TPYIIIBI TOPSJIOK BEKTOPOB IIPU IPe0bpa30BaHiU MHBEPTUPYETCst (MEHsIeTCsT Ha, TIPO-
TUBOMOJIOXKHBIN, Hampumep 1 — 3 — 1 u 2 — 2).



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

6 6 B
A=| B 06 0 |, rnef= , B=
06 B 0

o o O
o o O
o O O
_— o O
o= O
SO

Haiitu A209,

OrBert. Pazobbem Gasuc Ha Tpu Ipymibl @ mepBasi — {ej, €, €3}, Bropas — {ey, €5,€6} U TPEThs
— {er, es,e9}. VI3 Giounoro Buga Marpuibl A BUIHO, 9TO IIpU TpeoOPa3OBaHUU HOMEpA TPYIIL IHK-
JIMYECKH TiepectapidioTed: 1 — 2 — 3 — 1. Tak Kak 1epuoJi 9TOil CMEHBbI 9TUX TPYII paBeH 3 U
2000 = 3 - 666 + 2, To 2000 mpeobpaszoBaHmii U3MEHAT HOMEpa TUX IPYIII TakK Ke, KaK U 2 mpeodpa-
30BaHUS:
1—-3—=2—=1
BHyTpu KazKJ10il TPYIIIBI TOPSJIOK BEKTOPOB IIPU IPe0bpa30BaHiU MHBEPTUPYETCst (MEHsIeTCsT Ha, TIPO-
TUBOMOJIOXKHBIN, Hampumep 1 — 3 — 1 u 2 — 2).
Tak kak gucso 2000 gernoe, To nocsie 2000 mpeobpazoBanmil MOPAIOK CJIEOBAHNA BEKTOPOB B I'PYII-
ax He U3MEHUTCS.



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

6 6 B 000 00 1
A=| B 060 0 |, tmef=| 00 0 |,B=10120
6 B 0 000 100
Haiitu A209,
0 Is 0
Otgert. [Tostomy A*0 = A2 = 6§ 0 I3 |, rae I3 — equunuaHas MATPHUIA pa3MepoM 3 X 3.

Is 6 0



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 01
A=| B 060 0 |, tmef=| 00 0 |,B=10120
0 B 0 0 00 100
Haitru A2°0,

Orser. Jlpyzoe pewenue (npedaoorceno npop. A. P. Jdarnuiunovim)
PaccemorpuM mojgpobnee mpeodbpazoBanne 6a3UCHBIX BEKTOPOB, OIPeIeIIeMoe JIMHEITHBIM OTIePaTOPOM
¢ marpureit A :

e1 —



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 01
A=| B 060 0 |, tmef=| 00 0 |,B=10120
0 B 0 0 00 100
Haitru A2°0,

Orser. Jlpyzoe pewenue (npedaoorceno npop. A. P. Jdarnuiunovim)
PaccemorpuM mojgpobnee mpeodbpazoBanne 6a3UCHBIX BEKTOPOB, OIPeIeIIeMoe JIMHEITHBIM OTIePaTOPOM
¢ marpureit A :

€1 — € —



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 01
A=| B 060 0 |, tmef=| 00 0 |,B=10120
0 B 0 0 00 100
Haitru A2°0,

Orser. Jlpyzoe pewenue (npedaoorceno npop. A. P. Jdarnuiunovim)
PaccemorpuM mojgpobnee mpeodbpazoBanne 6a3UCHBIX BEKTOPOB, OIPeIeIIeMoe JIMHEITHBIM OTIePaTOPOM
¢ marpureit A :

el — g — €7 —



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 01
A=| B 060 0 |, tmef=| 00 0 |,B=10120
0 B 0 0 00 100
Haitru A2°0,

Orser. Jlpyzoe pewenue (npedaoorceno npop. A. P. Jdarnuiunovim)
PaccemorpuM mojgpobnee mpeodbpazoBanne 6a3UCHBIX BEKTOPOB, OIPeIeIIeMoe JIMHEITHBIM OTIePaTOPOM
¢ marpureit A :

€1 — €g — €7 — €3 —



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 01
A=| B 060 0 |, tmef=| 00 0 |,B=10120
0 B 0 0 00 100
Haitru A2°0,

Orser. Jlpyzoe pewenue (npedaoorceno npop. A. P. Jdarnuiunovim)
PaccemorpuM mojgpobnee mpeodbpazoBanne 6a3UCHBIX BEKTOPOB, OIPeIeIIeMoe JIMHEITHBIM OTIePaTOPOM
¢ marpureit A :

€1 —> € —> €7 — €3 — €4 —



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 01
A=| B 060 0 |, tmef=| 00 0 |,B=10120
0 B 0 0 00 100
Haitru A2°0,

Orser. Jlpyzoe pewenue (npedaoorceno npop. A. P. Jdarnuiunovim)
PaccemorpuM mojgpobnee mpeodbpazoBanne 6a3UCHBIX BEKTOPOB, OIPeIeIIeMoe JIMHEITHBIM OTIePaTOPOM
¢ marpureit A :

€1 —> € —> €7 — €3 — €4 — Eg —



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 01
A=| B 060 0 |, tmef=| 00 0 |,B=10120
0 B 0 0 00 100
Haitru A2°0,

Orser. Jlpyzoe pewenue (npedaoorceno npop. A. P. Jdarnuiunovim)
PaccemorpuM mojgpobnee mpeodbpazoBanne 6a3UCHBIX BEKTOPOB, OIPeIeIIeMoe JIMHEITHBIM OTIePaTOPOM
¢ marpureit A :

€1 —> € —> €7 — €3 — €4 — €9 — €1, €y —



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 01
A=| B 060 0 |, tmef=| 00 0 |,B=10120
0 B 0 0 00 100
Haitru A2°0,

Orser. Jlpyzoe pewenue (npedaoorceno npop. A. P. Jdarnuiunovim)
PaccemorpuM mojgpobnee mpeodbpazoBanne 6a3UCHBIX BEKTOPOB, OIPeIeIIeMoe JIMHEITHBIM OTIePaTOPOM
¢ marpureit A :

€1 —> € —> €7 — €3 — €4 — €9 — €1, €y — €5 —



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 01
A=| B 060 0 |, tmef=| 00 0 |,B=10120
0 B 0 0 00 100
Haitru A2°0,

Orser. Jlpyzoe pewenue (npedaoorceno npop. A. P. Jdarnuiunovim)
PaccemorpuM mojgpobnee mpeodbpazoBanne 6a3UCHBIX BEKTOPOB, OIPeIeIIeMoe JIMHEITHBIM OTIePaTOPOM
¢ marpureit A :

€1 —> € —> €7 — €3 — €4 — €9 — €1, €y — €5 — €8 —



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 01
A=| B 060 0 |, tmef=| 00 0 |,B=10120
0 B 0 0 00 100
Haitru A2°0,

Orser. Jlpyzoe pewenue (npedaoorceno npop. A. P. Jdarnuiunovim)
PaccemorpuM mojgpobnee mpeodbpazoBanne 6a3UCHBIX BEKTOPOB, OIPeIeIIeMoe JIMHEITHBIM OTIePaTOPOM
¢ marpureit A :

€1 —> € —> €7 — €3 — €4 — €9 — €1, €y — €5 —> €8 — €9.



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 0 1
A=| B 060 0 |, tmef=| 00 0 |,B=10120
06 B 0 0 00 100

Haiitu A209,

Orser. Jlpyzoe pewenue (npedaoorceno npop. A. P. Jdarnuiunovim)
PaccemorpuM mojgpobnee mpeodbpazoBanne 6a3UCHBIX BEKTOPOB, OIPeIeIIeMoe JIMHEITHBIM OTIePaTOPOM
¢ marpureit A :

€1 —> € —> €7 — €3 — €4 — €9 — €1, €y — €5 —> €8 — €9.
Taxum obpasom A? jaer cielyionye HelmoYKn Ipeobpa3oBaHuii

€1 — ) €g — ) €y — )



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 0 1
A=| B 060 0 |, tmef=| 00 0 |,B=10120
06 B 0 0 00 100

Haitru A2°0,

Orser. Jlpyzoe pewenue (npedaoorceno npop. A. P. Jdarnuiunovim)
Paccmorpum nosipobHee ripeodbpasoBanue 6a3uCHBIX BEKTOPOB, OIIPeIe/IgeMoe JTUHEHHBIM OIIePpaTOPOM
¢ marpureit A :

€1 —> € —> €7 — €3 — €4 — €9 — €1, €y — €5 —> €8 — €9.
Takum obpazoM A? maeT cieayiomune MelodYKn Ipeobpa3oBaHmil
1Y A Yy peoop

e1 — e — , € — €3 — R €y — g — s



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 0 1
A=| B 060 0 |, tmef=| 00 0 |,B=10120
06 B 0 0 00 100

Haitru A2°0,

Orser. Jlpyzoe pewenue (npedaoorceno npop. A. P. Jdarnuiunovim)
Paccmorpum nosipobHee ripeodbpasoBanue 6a3uCHBIX BEKTOPOB, OIIPeIe/IgeMoe JTUHEHHBIM OIIePpaTOPOM
¢ marpureit A :

€1 —> € —> €7 — €3 — €4 — €9 — €1, €y — €5 —> €8 — €9.
Takum obpazoM A? maeT cieayiomune MelodYKn Ipeobpa3oBaHmil
1Y A Yy peoop

€1 — €7 — €4 — , €g — €3 — €5 — R €y — g — €5 — s



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 0 1
A=| B 060 0 |, tmef=| 00 0 |,B=10120
06 B 0 0 00 100

Haitru A2°0,

Orser. Jlpyzoe pewenue (npedaoorceno npop. A. P. Jdarnuiunovim)
Paccmorpum nosipobHee ripeodbpasoBanue 6a3uCHBIX BEKTOPOB, OIIPeIe/IgeMoe JTUHEHHBIM OIIePpaTOPOM
¢ marpureit A :

€1 —> € —> €7 — €3 — €4 — €9 — €1, €y — €5 —> €8 — €9.
Takum obpazoM A? maeT cieayiomune MelodYKn Ipeobpa3oBaHmil
1Y A Yy peoop

€1 — €7 — €4 — €1, € — €3 — €5 — €Eg, €9 — €g — €5 — €9,



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 0 1
A=| B 060 0 |, tmef=| 00 0 |,B=10120
06 B 0 0 00 100

Haitru A2°0,

Orser. Jlpyzoe pewenue (npedaoorceno npop. A. P. Jdarnuiunovim)
Paccmorpum nosipobHee ripeodbpasoBanue 6a3uCHBIX BEKTOPOB, OIIPeIe/IgeMoe JTUHEHHBIM OIIePpaTOPOM
¢ marpureit A :

€1 —> € —> €7 — €3 — €4 — €9 — €1, €y — €5 —> €8 — €9.
Taxum obpasom A? jaer cielyionye HelmoYKn Ipeobpa3oBaHuii
€1 — €7 — €4 — €1, € — €3 — €5 — €Eg, €9 — €g — €5 — €9,

a A6 €CThb TOXKIECTBEHHOE npeo6pa3013aH1/Ie.



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 0 1
A=| B 060 0 |, tmef=| 00 0 |,B=10120
06 B 0 0 00 100

Haitru A2°0,

Orser. Jlpyzoe pewenue (npedaoorceno npop. A. P. Jdarnuiunovim)
Paccmorpum nosipobHee ripeodbpasoBanue 6a3uCHBIX BEKTOPOB, OIIPeIe/IgeMoe JTUHEHHBIM OIIePpaTOPOM
¢ marpureit A :

€1 —> € —> €7 — €3 — €4 — €9 — €1, €y — €5 —> €8 — €9.
Taxum obpasom A? jaer cielyionye HelmoYKn Ipeobpa3oBaHuii
€1 — €7 — €4 — €1, € — €3 — €5 — €Eg, €9 — €g — €5 — €9,

a A6 €CThb TOXKIECTBEHHOE npeo6pa3013aH1/Ie.

HOSTOMy AQOOO — (A6)333 . AZ — 1427 TO €CTh A2000 _



Banauga 16. Marpuma A pasmepom 9 X 9 cocrapjieHa U3 J€BATH MaTPUIL PA3MepoM 3 X 3:

0 0 B 000 0 0 1
A=| B 060 0 |, tmef=| 00 0 |,B=10120
06 B 0 0 00 100

Haitru A2°0,

Orser. Jlpyzoe pewenue (npedaoorceno npop. A. P. Jdarnuiunovim)
Paccmorpum nosipobHee ripeodbpasoBanue 6a3uCHBIX BEKTOPOB, OIIPeIe/IgeMoe JTUHEHHBIM OIIePpaTOPOM
¢ marpureit A :

€1 —> € —> €7 — €3 — €4 — €9 — €1, €y — €5 —> €8 — €9.
Taxum obpasom A? jaer cielyionye HelmoYKn Ipeobpa3oBaHuii
€1 — €7 — €4 — €1, € — €3 — €5 — €Eg, €9 — €g — €5 — €9,

a A® ecTb ToxIECTBEHHOE PEOOPA3OBAHMEE.
0 Iy 0
[osTomy A0 = (A6)333. A2 = A2 1o ectn AP = | 0 0 Iy
I; 0 6



Pemmenne 3agaan 17.
Bamaua 17. Ha mmockoctu njan AABC co croponamu AB =5 M, BC =4 m, AC = 3 M. Jlu-

HENHBIN ollepaTop P umeer B 6asuce B = {1@ , 1@ } marpuny Pg = ( _;g 8 ) Haitnure nemny-

JIEBble BEKTOPDbI IIJIOCKOCTH, KOTOprfI orepaTop P IIOBOpavYMBavdInNBaCT Ha MaKCHUMaJIbHBINA yroJj m Ha
MUHUMAJIbHBINA yrouJi.



Banaua 17. Ha miockoctu gan AABC' co ctoponavu AB =5 M, BC =4 m, AC' = 3 m. Jluneii-

HBIIT oIIepaTop P umeer B 6azuce B = {B ; z@ } marpuny Py = ( _555; g

BEKTOPBI TIJIOCKOCTU, KOTOPBIil orepaTop P IOBOPAYNBAYNBAET HA MAKCUMAJbHBIN YOl U HA MUHU-
MaJIbHBIA yIOJI.

OtrBer. 9t10 3amada u3 onummmaasl YI'TY-VIIU no maremaruke, mnposeienHoir B 1997 romy.
Bamada npeatoxkerna ). B, Mennankosbin.

) . Haiimure HenyieBbie



Banaua 17. Ha miockoctu gan AABC' co ctoponavu AB =5 M, BC =4 m, AC' = 3 m. Jluneii-

HBIIT oIIepaTop P umeer B 6azuce B = {B ; z@ } marpuny Py = ( _;55; g

BEKTOPBI TIJIOCKOCTU, KOTOPLIil ortepaTop P moBopaynBaduBaeT Ha MaKCHUMAJILHBIA YTOJI U HA MUHU-
MaJIbHBIA yIOJI.

) . Haiimure HenyieBbie

OrtBet. U3 omnpeiesieHnst CKaJIsipHOTO IPOU3BEIEHNUST CJIE/IyeT, YTO KOCUHYC yIJia TIOBOPOTa PABEH



Banaua 17. Ha miockoctu gan AABC' co ctoponavu AB =5 M, BC =4 m, AC' = 3 m. Jluneii-

HBIIT oIIepaTop P umeer B 6azuce B = {B ; z@ } marpuny Py = ( _555; g

BEKTOPBI TIJIOCKOCTU, KOTOPLIil ortepaTop P moBopaynBaduBaeT Ha MaKCHUMAJILHBIA YTOJI U HA MUHU-
MaJIbHBIA yIOJI.
OtBer. 113 omnpejiesiennst CKaJIsgpHOTO MPOU3BEJCHUA CJIEIyeT, YTO KOCHUHYC YIJIa IOBOPOTa pa-

(7.¢7) pv)
KRG

) . Haiimure HenyieBbie

BEH COS (p = ‘ JL1g BBIMHC/IEHUS CKAJIPHOTO MPOU3BeJIeHnd HaiijieM mMaTpuily ['pava B

bazuce B.



Banaua 17. Ha miockoctu gan AABC' co ctoponavu AB =5 M, BC =4 m, AC' = 3 m. Jluneii-
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OrtBet. U3 omnpeiesieHnst CKaJIsipHOTO IPOU3BEIEHNUST CJIE/IyeT, YTO KOCUHYC yIJia TIOBOPOTa PABEH
(V.PV)
PV |

) . Haiimure HenyieBbie

25 9
cos p = ‘7| . Hamumm marpumny I'pamva B 6asuce b: I'g = ( 9 9 )

[Iyctn v = mAg + yAi% — HEHYJIeBO# BeKTOp IutockocTu. Torya mo TeopemMe O BbIYUCIIEHUN
CKaJISPHOTO IIPOU3BE/IeHNUs U TeOpeMe O KOOp/IMHaATaX obpa3a BeKTopa

rv) @ (53)((570) ()

cos p = = =

V|| 7]

an (% 5)(5)

/2522 + 187y + 9y2 - \/9- 25 - (2522 + 18xy + 9y?)

R 2
|V |* = 2522 + 18y + 92, ’Pv“ =995 (2522 + 18zy + 9y?).



Banaua 17. Ha miockoctu gan AABC' co ctoponavu AB =5 M, BC =4 m, AC' = 3 m. Jluneii-

HBIIT oIIepaTop P umeer B 6azuce B = {z@ ; z@ } marpuny Py = ( _ég g

BEKTOPBI TIJIOCKOCTU, KOTOPLIil ortepaTop P moBopaynBaduBaeT Ha MaKCHUMAJILHBIA YTOJI U HA MUHU-
MaJIbHBIA yIOJI.
OrtBet. U3 omnpeiesieHnst CKaJIsipHOTO IPOU3BEIEHNUST CJIE/IyeT, YTO KOCUHYC yIJia TIOBOPOTa PABEH
(V.PV)
PV |

) . Haiimure HenyieBbie

25 9
cos p = ‘7| . Hamumm marpumny I'pamva B 6asuce b: I'g = ( 9 9 )

[Iyctn v = mAg + yAi% — HEHYJIeBO# BeKTOp IutockocTu. Torya mo TeopemMe O BbIYUCIIEHUN
CKaJISPHOTO IIPOU3BE/IeHNUs U TeOpeMe O KOOp/IMHaATaX obpa3a BeKTopa

rv) @ (53)((570) ()

cos p = = =

V|| 7]

(2 v) 25 25 x
y -7 9 Y 252% + 18xy + 9y?

/2502 + 182y + 92 - \/9 - 25 - (252 + 18zy + 9y%)  3-5- (2527 + 18zy + 9y°)

R 2
[V |* = 2522 + 18y + 92, ’Pv“ =995 (2522 + 18zy + 9y?).



Banaua 17. Ha miockoctu gan AABC' co ctoponavu AB =5 M, BC =4 m, AC' = 3 m. Jluneii-

HBIIT oIIepaTop P umeer B 6azuce B = {z@ ; z@ } marpuny Py = ( _ég g

BEKTOPBI IIJIOCKOCTHU, KOTOPLIA OllepaTop P [IOBOpPAYUBAYNBaCT Ha MAaKCUMAJbLHBIA yrojl U Ha MUHU-
MaJIbHBIA yIOJI.

OtBer. U3 onpejiesiennst CKaasgpHOTO MPOU3BEIECHUS CJIE/LyeT, 9TO KOCUHYC YIyIa TIOBOPOTA PaBEH
(V.PV)

) . Haiimure HenyieBbie

Cos p =

Hamumm marpumny I'pamva B 6asuce b: I'g = ( 23 g )

[Iyctn v = mAg + yAi% — HEHYJIeBO# BeKTOp IutockocTu. Torya mo TeopemMe O BbIYUCIIEHUN
CKaJISPHOTO IIPOU3BE/IeHNUs U TeOpeMe O KOOp/IMHaATaX obpa3a BeKTopa

rv) @ (53)((570) ()

cos p = = =

V|| 7]

(2 v) 25 25 x
P\-7 9 Y 2522 4 18zy + 9y? 1

/2522 1 18zy + 942 - /9 - 25 - (2522 + 18zy + 9y2)  3-5- (252° + 18wy +9y°) 15

R 2
[V |* = 2522 + 182y + 92, ’Pv“ =995 (2522 + 18zy + 9y?).



Banaua 17. Ha miockoctu gan AABC' co ctoponavu AB =5 M, BC =4 m, AC' = 3 m. Jluneii-

HBIIT oIIepaTop P umeer B 6azuce B = {z@ ; z@ } marpuny Py = ( _ég 3

BEKTOPBI TIJIOCKOCTU, KOTOPLIil ortepaTop P moBopaynBaduBaeT Ha MaKCHUMAJILHBIA YTOJI U HA MUHU-
MaJIbHBIA yIOJI.

OtBer. U3 onpejiesiennst CKaasgpHOTO MPOU3BEIECHUS CJIE/LyeT, 9TO KOCUHYC YIyIa TIOBOPOTA PaBEH
(V.PV)
V|- PV
[Iyctn v = mAg + yAi% — HEHYJIeBO# BeKTOp IutockocTu. Torya mo TeopemMe O BbIYUCIIEHUN
CKaJISPHOTO IIPOU3BE/IeHNUs U TeOpeMe O KOOp/IMHaATaX obpa3a BeKTopa

g 9PV

|- [pv] T 15

) . Haiimure HenyieBbie

Cos p =

Hamumm marpumny I'pamva B 6asuce b: I'g = ( 23 g )

Nrak, /1000# BEKTOP IJIOCKOCTU MTOBOPAYNBAETCA Ha OJUH U TOT KE yTOJI.



Banaua 17. Ha miockoctu gan AABC' co ctoponavu AB =5 M, BC =4 m, AC' = 3 m. Jluneii-

HBIIT oIIepaTop P umeer B 6azuce B = {z@ ; z@ } marpuny Py = _ég g

BEKTOPBI TIJIOCKOCTU, KOTOPLIil ortepaTop P moBopaynBaduBaeT Ha MaKCHUMAJILHBIA YTOJI U HA MUHU-
MaJIbHBIA yIOJI.
OtBer. U3 onpejiesiennst CKaasgpHOTO MPOU3BEIECHUS CJIE/LyeT, 9TO KOCUHYC YIyIa TIOBOPOTA PaBEH

(7,PV>) 25 9
———— Hanum marpuny ['pava B 6azuce b: I'g = )
¥ [¥] B\ 909

[Iyctn v = mAg + yAi% — HEHYJIeBO# BeKTOp IutockocTu. Torya mo TeopemMe O BbIYUCIIEHUN
CKaJISPHOTO IIPOU3BE/IeHNUs U TeOpeMe O KOOp/IMHaATaX obpa3a BeKTopa

g 9PV

|- [pv] T 15

. Haiimure HenyieBbie

Cos p =

Nrak, /1000# BEKTOP IJIOCKOCTU MTOBOPAYNBAETCA Ha OJUH U TOT KE yTOJI.

CrenoBarenbao, P siBjisieTcsi OIIepaToOpoM MOBOPOTA ILJIOCKOCTU HA, YTOJI arcCos R (¢ paBHOMEpHBIM

pacTdaA2KEeHnEM HJIOCKOCTI/I). Taxkum 06pa30M, HCKOMBIMHU BEKTOPaMU ABJIAIOTCA BCE HEHYNEBLIE BEKTOPA
NAOCKOCTMWN.



Pemmenne 3agaan 18.

Samada 18. Haiinure Bce cuMMeTrpudHble MaTPHUIBI S € BelIeCTBEHHBIMU Ko3hduimen-
TaMd W TakKWhe, 9YTO JIJIT HEKOTOPOro JeHCTBUTEIBHOIO YHC/Ia T HWMEeT MeCTO PaBeHCTBO

(32)ses(32)-(32) (3 2)+



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO
1 2 1 2 1 2 1 2
(12 srs(12)=(12) 5 (1 2)ns
TBET. IDTO 3ajJiada U3 OJUMIINaIbI By30B Poccun 1mo maremMaruke il CTYJIEHTOB HeEMaTeMaTH-
JeCKIX CIeIuaIbHOCTel, mpoBeaenHas B 1997 romxy. Samada npegmoxkena HO. 5. Menbaukosoi.



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKWe, 9YTO JJis HEKOTOPOTO JIEMCTBUTEJIBHOTO YHCJIAa 7T WMeEeT MeCTO PaBEHCTBO

1 2 9.9 12y (12 g 1 2 g

24 ) PTo 2a) 2a) " 24)F7

OrtBet. PaccmorpuM JiuHeiiHbIH omiepaTop L nuneitaoro IIPOCTPAHCTBA CUMMETPUYIHLIX MAaTPHIL
pa3mMepHOCTH 2 X 2, 3aJlaHHbIil (popMyJIoit



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKWe, 9YTO JJis HEKOTOPOTO JIEMCTBUTEJIBHOTO YHCJIAa 7T WMeEeT MeCTO PaBEHCTBO
1 2 1 2 1 2 1 2
S+ S = .S +7S.
( 2 4 2 4 2 4 2 4
OrtBet. PaccmorpuM JuHeitHbI oiepaTop L JIMHEHHOTO MPOCTPAHCTBA CUMMETPUIHBIX MaTPUIL
pa3mMepHOCTH 2 X 2, 3aJlaHHbIil (popMyJIoit

ﬁsz(; i).s+s.<; i)—(é i).s.@ j).



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

(3)s+s(32)-(31)s(33)+

~

OrtBet. PaccmorpuM JuHeitHbI oiepaTop L JIMHEHHOTO MPOCTPAHCTBA CUMMETPUIHBIX MaTPUIL
pa3mMepHOCTH 2 X 2, 3aJlaHHbIil (popMyJIoit

ﬁsz(; i).s+s.<; i)—(é i).s.@ j).

Bajiaty MOXKHO 11epeOpMyIupPOBAThH TaK:



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKWe, 9YTO JJis HEKOTOPOTO JIEMCTBUTEJIBHOTO YHCJIAa 7T WMeEeT MeCTO PaBEHCTBO

1 2 549 12y (12 g 1 2 g

24 ) PTo 2a) 2a) " 24)F7

OrtBet. PaccmorpuM JiuHeiiHbIH omiepaTop L nuneitaoro IIPOCTPAHCTBA CUMMETPUYIHLIX MAaTPHIL
pa3mMepHOCTH 2 X 2, 3aJlaHHbIil (popMyJIoit

ﬁsz@ Z).S+S.<§ Z)—(é i).s.@ 3).

Bajiaty MOXKHO 11epeOpMyIupPOBAThH TaK:
HaJI0 HafiTu cOOCTBEHHBbIE BEKTOPHI U COOCTBEHHbIE 3HAUEHUS 3TOTO OIEPATOPA.



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

(33)ses-(32)-(a2)s(s)ems

TBET. MbI cBe/TH 33/1a49y K HAXOXKJICHUIO COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAYEHU

omepaTopa L
- 1 2 1 2
(0 i) s (0 0)-(2 1) (2 1)
0
0

1 2
2 4
1 0
Haiinem maTpuity oneparopa L B 6asuce B = { < 0 ) ( ) ( 1 > } Nmeem:

(10
f(50)-



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

(33)ses-(32)-(a2)s(s)ems

TBET. MbI cBe/TH 33/1a49y K HAXOXKJICHUIO COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAYEHU

omepaTopa L
- 1 2 1 2
(0 i) s (0 0)-(2 1) (2 1)
0
0

1 2
2 4
1 0
Haiinem maTpuity oneparopa L B 6asuce B = { < 0 ) ( ) ( 1 > } Nmeem:

(1)~ 4)-



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

1 2 1 2 1 2 1 2
(33)ses(ad)=(37)s(s7)+ms
TBeT. MbI cBesn 337189y K HAXOXKJIEHUIO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUCHMI

omepaTopa L
- 1 2 1 2
- (33) 50 (3 2)-
0
0

Haiinem maTpuity oneparopa L B 6asuce B = {
0
0

Hoa)=(o )=



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

1 2 1 2 1 2 1 2
(33)ses(ad)=(37)s(s7)+ms
TBeT. MbI cBesn 337189y K HAXOXKJIEHUIO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUCHMI

omepaTopa L
- 1 2 1 2
- (33) 50 (3 2)-
0
0

Haiinem maTpuity oneparopa L B 6asuce B = {
0
0

Hoa)=(o )=



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

(33)ses-(32)-(a2)s(s)ems

OTBeT. MbI cBeN 33/1a9y K HAX0XKJICHUIO COOCTBEHHBIX BEKTOPOB U COOCTBEHHBLIX 3HAYEHU T

omepaTopa L
- 1 2 1 2
- (33) 50 (3 2)-
0
0

Haiinem maTpuity oneparopa L B 6asuce B = {
0
0

(10 10 1
L{ o 0 —(0—4)_1'(0 +0
(01
10)=
1
g=| o



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

1 2 1 2 1 2 1 2
(33)ses(ad)=(37)s(s7)+ms
OtrBet. MbrI cBeM 337181y K HAXOZKJIEHHUIO COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HACHMI

omepaTopa L
- 1 2 1 2
- (33) 50 (3 2)-
0
0

Haiinem maTpuity oneparopa L B 6asuce B = {
0
0

2 (10 10 1
Lloo)= 0—4)_1(0
~(01 0 -3
lro)= =3 —12)_
1

Lg=| 0



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

(33)ses-(32)-(a2)s(s)ems

TBET. MbI cBe/TH 33/1a49y K HAXOXKJICHUIO COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAYEHU

omepaTopa L
A 1 2 1 2
(2 1) (1)
. - 0
Haitnem maTpuity oneparopa L B 6a3uce B = { 0
0
0
1
0

A 10 1
L = 0—4)_1'(0

0 23
=\ =3 —12)_0'(

L

_ o O
= e e



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

(33)ses-(32)-(a2)s(s)ems

TBET. MbI cBe/TH 33/1a49y K HAXOXKJICHUIO COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAYEHU

omepaTopa L
A 1 2 1 2
(2 1) (1)
. - 0
Haitnem maTpuity oneparopa L B 6a3uce B = { 0
0
0
1
0

A 10 1
L = 0—4)_1'(0

0 23
=\ =3 —12)_0'(

L

_ o O
= e e

10
Lg=| 0 -3
—4 —12



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

(b 3)ses(32)-(31)s(33)+

TBET. MbI cBe/TH 33/1a49y K HAXOXKJICHUIO COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAYEHU

omepaTopa L
- 1 2 1 2
- (33) 50 (3 2)-
0
0

1 2
2 4
. - 1 1 0 0
Haitnem maTpuity oneparopa L B 6a3uce B = 0 , o) lo 1 . Nmeem:
~( 1 0 1 0 10 01 0 0
L{oo)= 0—4)_1'(0 0>+O'<10)_4 01)
(0 1 0 -3 10 01 00
1o)== —12)_0'(0 0)‘3'<1 o)_12'<0 1)
~ (0 0
L 0o 1)
1 0
Lg = 0 -3

-4 —12



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

1 2 1 2 1 2 1 2
(33)ses(ad)=(37)s(s7)+ms
TBeT. MbI cBesn 337189y K HAXOXKJIEHUIO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUCHMI

omepaTopa L
- 1 2 1 2
- (33) 50 (3 2)-
0
0

Haiinem maTpuity oneparopa L B 6asuce B = {
0
0
1
0

Ho0)=(o1)=r(s0)r
H(Y0)=(5 22)=o(ao)>(10)=(0?)
io09)-(%2)-
1 0
Lg=| 0 -3

-4 —12



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

1 2 1 2 1 2 1 2
(33)ses(ad)=(37)s(s7)+ms
TBeT. MbI cBesn 337189y K HAXOXKJIEHUIO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUCHMI

omepaTopa L
- 1 2 1 2
- (33) 50 (3 2)-
0
0

Haiinem maTpuity oneparopa L B 6asuce B = {
0
0
1
0

Ho0)=(o 4)=1(o0)ro (Vs ‘i
(1 0)=(5 )0 (o0)s(ia)2(o1)
o))~ (5 %)=+ (oo)s (Vo))
1 0

g=| 0 -3

-4 —12



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

1 2 1 2 1 2 1 2
(33)ses(ad)=(37)s(s7)+ms
TBeT. MbI cBesn 337189y K HAXOXKJIEHUIO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUCHMI

omepaTopa L
- 1 2 1 2
- (33) 50 (3 2)-
0
0

Haiinem maTpuity oneparopa L B 6asuce B = {
0
0
1
0

Hon)=(o <)=1(oo)ro (10 !
(2)- (2 )3 ) () (1)
H(01)=(% %)==(oo)o(1o)=(01)
10 —4

Lg=| 0 -3 —6

-4 -12 -8



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

1 2 1 2 1 2 1 2
(12) 505 (12)=(12) s (12)ors
TBeT. MbI cBesn 337189y K HAXOXKJIEHUIO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUCHMI
omepaTopa L
- 1 2 1 2 1 2 1 2
(0 i) s (0 0)-(2 1) (2 1)

- 10 01 00
Homyunmn marpuily oneparopa L B 6asuce B = {( 0 0 ) ) < 10 ) ) ( 0 1 )}

1 0 —4
Ly = 0 -3 —6 |.Xapakrepuctuieckuii MOJIMHOM OIIEPATOPA, L paBeH
-4 —12 -8



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

(33)ses-(32)-(a2)s(s)ems

TBeT. MbI cBesn 3a1ay K HAXOXKJICHUIO COOCTBEHHBIX BEKTOPOB U COOCTBEHHbLIX 3HAYeH N
omepaTopa L
- 1 2 1 2 1 2 1 2
LSZ(Q 4)'S+S'<2 4)‘(2 4)'S'<2 4)'

- 1 0 0 1 00
[Tostyaunu maTpuily oriepatopa L B 6a3uce B = {( 0 0 ) , ( 10 ) , ( 0 1 )}

1 0 —4
Ly = 0 -3 —6 |.XapakTepucrudecKuii IIOJMHOM onepaTopaﬁpaBeH
-4 —12 -8
1 0 —4 100
det 0 -3 6 |]—-XAX]1 010 =
-4 —12 -8 0 01



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

(33)ses-(32)-(a2)s(s)ems

TBeT. MbI cBesn 3a1ay K HAXOXKJICHUIO COOCTBEHHBIX BEKTOPOB U COOCTBEHHbLIX 3HAYeH N
omepaTopa L
- 1 2 1 2 1 2 1 2
LSZ(Q 4)'S+S'<2 4)‘(2 4)'S'<2 4)'

- 1 0 0 1 00
[Tostyaunu maTpuily oriepatopa L B 6a3uce B = {( 0 0 ) , ( 10 ) , ( 0 1 )}

1 0 —4
Ly = 0 -3 —6 |.XapakTepucrudecKuii IIOJMHOM onepaTopaﬁpaBeH
-4 —12 -8
1 0 —4 100
det 0 -3 6 |]—-XAX]1 010 =
-4 —12 -8 0 01

=\ —10)\2 + 75\ =



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

(33)ses-(32)-(a2)s(s)ems

TBeT. MbI cBesn 3a1ay K HAXOXKJICHUIO COOCTBEHHBIX BEKTOPOB U COOCTBEHHbLIX 3HAYeH N
omepaTopa L
- 1 2 1 2 1 2 1 2
LSZ(Q 4)'S+S'<2 4)‘(2 4)'S'<2 4)'

- 1 0 0 1 00
[Tostyaunu maTpuily oriepatopa L B 6a3uce B = {( 0 0 ) , ( 10 ) , ( 0 1 )}

1 0 —4
Ly = 0 -3 —6 |.XapakTepucrudecKuii IIOJMHOM onepaTopaﬁpaBeH
-4 —12 -8
1 0 —4 100
det 0 -3 6 |]—-XAX]1 010 =
-4 —12 -8 0 01

=X —10A? + 750 = =X (A —5) (A + 15).



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

(33)ses-(32)-(a2)s(s)ems

TBeT. MbI cBesn 3a1ay K HAXOXKJICHUIO COOCTBEHHBIX BEKTOPOB U COOCTBEHHbLIX 3HAYeH N
omepaTopa L
- 1 2 1 2 1 2 1 2
LSZ(Q 4)'S+S'<2 4)‘(2 4)'S'<2 4)'

- 1 0 0 1 00
[Tostyaunu maTpuily oriepatopa L B 6a3uce B = {( 0 0 ) , ( 10 ) , ( 0 1 )}

1 0 —4
Ly = 0 -3 —6 |.Xapakrepuctuieckuii MOJIMHOM OIIEPATOPA, L paBeH
-4 —12 -8

XN —10A2 +75A = = A (A =5) (A +15).

Kak o0br4uno, cobcTBeHHbIEe BEKTOPHI HAXOJAATCS KaK PEIICHUS MATPUIHBIX yPABHEHUIA



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

1 2 1 2 1 2 1 2
(12) 505 (12)=(12) s (12)ors
TBeT. MbI cBesn 337189y K HAXOXKJIEHUIO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUCHMI
omepaTopa L
- 1 2 1 2 1 2 1 2
(0 i) s (0 0)-(2 1) (2 1)

Tonyuunu MaTpuily oneparopa L B 6asuce B = {( Lo ) , ( 01 ) 7 ( 00 >}

0 0 10 01
1 0 —4 R
Lg = 0 —3 —6 |.Xapakrepucrudeckuii moJnHoM oneparopa L paBen
-4 —-12 -8

—AN —10A2 + 750 = = A (A —=5) (A +15).
Kak o0br1H0, coGCTBEHHBIE BEKTOPHI HAXOIATCS KaK PEIICHUsT MATPUIHBIX ypPABHEHUI

1 0 —4 T 0
0 -3 —6 g | =10
-4 =12 =8 T3 0



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

1 2 1 2 1 2 1 2
(12) 505 (12)=(12) s (12)ors
TBeT. MbI cBesn 337189y K HAXOXKJIEHUIO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUCHMI
omepaTopa L
- 1 2 1 2 1 2 1 2
(0 i) s (0 0)-(2 1) (2 1)

Tonyuunu MaTpuily oneparopa L B 6asuce B = {( Lo ) , ( 01 ) 7 ( 00 )}

0 0 10 01
1 0 —4 R
Lg = 0 —3 —6 |.Xapakrepucrudeckuii moJnHoM oneparopa L paBen
-4 —-12 -8

—AN —10A2 + 750 = = A (A —=5) (A +15).

Kak o0br1H0, coGCTBEHHBIE BEKTOPHI HAXOIATCS KaK PEIICHUsT MATPUIHBIX ypPABHEHUI

0 -3 —6 2w | =0}, 0 -8 -6 g | =10,
-4 —12 -8 T3 0 -4 —-12 —-13 Y3 0



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

1 2 1 2 1 2 1 2
(12) 505 (12)=(12) s (12)ors
TBeT. MbI cBesn 337189y K HAXOXKJIEHUIO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUCHMI
omepaTopa L
- 1 2 1 2 1 2 1 2
(0 i) s (0 0)-(2 1) (2 1)

- 10 0 1 00
[Homyunmm matpuity oneparopa L B 6asuce B = {( 0 0 ) ; ( 10 ) ) ( 01 )}

1 0 —4
Lg = 0 —3 —6 |.XapakTepucTudeckuii MOJMHOM OIEPATOPA L paBeH
-4 —-12 -8

—AN —10A2 + 750 = = A (A —=5) (A +15).

Kak o0br1H0, coGCTBEHHBIE BEKTOPHI HAXOIATCS KaK PEIICHUsT MATPUIHBIX ypPABHEHUI

0 -3 —6 2w | =0}, 0 -8 -6 g | =10,
-4 —12 -8 T3 0 -4 —-12 —-13 Y3 0
16 0 —4 21 0
0 12 —6 2z | =10

-4 -12 7 23 0



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

(b 3)ses(32)-(31)s(33)+

OTBeT. MbI cBeN 33/1a9y K HAX0XKJICHUIO COOCTBEHHBIX BEKTOPOB U COOCTBEHHBLIX 3HAYEHU T

omepaTopa L
- 1 2 1 2 1 2 1 2
LSZ(Q 4)'S+S'<2 4)‘(2 4)'S'<2 4)'

B bazuce B = {( (1) 8 ) , ( (1] [1) ) , ( 8 (1] )} MaTpuIia oreparopa
1 0 —4
Lg = 0 —3 —6 | . Ioayumwmmm KoOpAUHATHI COOCTBEHHBIX BEKTOPOB:
-4 —12 -8
T 4 U1 —4 21 1
Ty | = -2 ], vl =1 31, z | =1 2
T3 1 Y3 4 z3 4

Takum 06pa3oM, NCKOMbIE MATPHUIIBI S UMEOT BHI:

4

-2
_9 1 , TJe C — IIPOU3BOJIbHOE JCUCTBUTEJIBHOE YUCJIO];

o;gngTzOHOﬂyqaeMS:C-<



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

(b 3)ses(32)-(31)s(33)+

OTBeT. MbI cBeN 33/1a9y K HAX0XKJICHUIO COOCTBEHHBIX BEKTOPOB U COOCTBEHHBLIX 3HAYEHU T

omepaTopa L
- 1 2 1 2 1 2 1 2
LSZ(Q 4)'S+S'<2 4)‘(2 4)'S'<2 4)'

B bazuce B = {( (1) 8 ) , ( (1] [1) ) , ( 8 (1] )} MaTpuIia oreparopa
1 0 —4
Lg = 0 —3 —6 | . Ioayumwmmm KoOpAUHATHI COOCTBEHHBIX BEKTOPOB:
-4 —12 -8
T 4 U1 —4 21 1
Ty | = -2 ], vl =1 31, z | =1 2
T3 1 Y3 4 z3 4

Takum 06pa3oM, NCKOMbIE MATPHUIIBI S UMEOT BHI:

—4
-3

-3
e s 7 = 5 nosydaem S = C'- ( 4 ) rme C' — Ipou3BOJIBLHOE JEHCTBUTEIHLHOE UHCIIO;



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO

(b 3)ses(32)-(31)s(33)+

OTBeT. MbI cBeN 33/1a9y K HAX0XKJICHUIO COOCTBEHHBIX BEKTOPOB U COOCTBEHHBLIX 3HAYEHU T

omepaTopa L
- 1 2 1 2 1 2 1 2
LSZ(Q 4)'S+S'<2 4)‘(2 4)'S'<2 4)'

B bazuce B = {( (1) 8 ) , ( (1] [1) ) , ( 8 (1] )} MaTpuIia oreparopa
1 0 —4
Lg = 0 —3 —6 | . Ioayumwmmm KoOpAUHATHI COOCTBEHHBIX BEKTOPOB:
-4 —12 -8
T 4 U1 —4 21 1
Ty | = -2 ], vl =1 31, z | =1 2
T3 1 Y3 4 z3 4

Takum 06pa3oM, NCKOMbIE MATPHUIIBI S UMEOT BHI:

1
2 4

e s 7 = —15 mosryaaem S = C' - < ), riae C' — IpoM3BOJIBHOE JIeHCTBATEILHOE YUCIIO.



Bamaua 18. Hailigure Bce cuUMMeTpHUYHBIE MAaTPHUIBI S €  BEIIECTBEHHBIMU KO3huUImeH-
TaMH ¥ TaKhe, 9TO JJisi HEKOTOPOIr'o JIeHCTBUTEIbHOTO YHCJIa 7T HMeeT MeCTO pPaBEeHCTBO
1 2 1 2 1 2 1 2
S+ S = .S - +78.
( 2 4 2 4 2 4 2 4
TBET. MbI cBe/TH 33/1a49y K HAXOXKJICHUIO COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAYEHU
omepaTopa L

A 1 2 1 1 2 1 2
(0 i) s (D)2 1) (2 1)
10 01 0
B bazuce B = {( 0 0 ) , ( 10 ) ( 1 )} MaTpuIia oreparopa
1 0 —4
Ly = 0 -3 —6
-4 —-12 -8
Takum 0O6pa3zoM, NCKOMbBIE MATPHUIIHI S UMEOT BU/I:
e g 7 = 0 nmosyuaem S = C'- ( _;1 _? ), rie C' — Ipou3BOJIbHOE JIEHCTBUTETLHOE UUCTIO;
—4

3 4 ), e C' — mpou3BOJILHOE JIEHCTBUTEIHHOE TUCIO;

.,ILJIHT:5HOJIytlaeMS:C-<

= DN

1
e jyisi T = —15 nonydaem S = C' - < 9 , e C' — mpou3BOJIbHOE AEHCTBUTE/ILHOE YUCIIO.



Pemmenne 3aaagn 19.

Banaga 19. Ilycts [ — euHuYHaA MaTpPUIlA TOPAIKa 1, & J — KBaJpaTHas MATPUIA OPIIKA 7,
KayKJIblii 971eMeHT KoTopoit pasen 1. Haiitu onpegenmrens BenecrBeHHoit matpuiiel A = xl + yJ.



Samaua 19. Ilycts [ — eunuydnast MaTpuna nopsjka n, a J — KBaJipaTHas MaTPHUIla MOPSIKA 1,
KasK/IbIil 3/1eMeHT KOTopoil paBen 1. Haiitu onpenenurens BemecTrerHoit Mmarpuiiel A = xl + yJ.

OtBer. 9t10 3amada u3 omummmaasl YI'TY-VIIN mo maremaruke, mnposeienHoir B 1999 romy.
Baaua mpejoxkena mpodeccopom A. A. MaxHeBbIM.



Samaua 19. Ilycts [ — eunuydnast MaTpuna nopsjka n, a J — KBaJipaTHas MaTPHUIla MOPSIKA 1,
KasK/IbIil 3/1eMeHT KOTopoil paBen 1. Haiitu onpenenurens BemecTrerHoit Mmarpuiiel A = xl + yJ.

Orser. (ITpeoxeno nmpodeccopom Maxuesbim A.A.) TlocmoTpum Ha A Kak Ha JMHEHHBIH oOre-
paTop, JefiCTBYIONNiI Ha BEMIECTBEHHBIX BeKTOp-cToI0ax n3 R”.



Samaua 19. Ilycts [ — eunuydnast MaTpuna nopsjka n, a J — KBaJipaTHas MaTPHUIla MOPSIKA 1,
KasK/IbIil 3/1eMeHT KOTopoil paBen 1. Haiitu onpenenurens BemecTrerHoit Mmarpuiiel A = xl + yJ.
Orser. (ITpeoxeno nmpodeccopom Maxuesbim A.A.) TlocmoTpum Ha A Kak Ha JMHEHHBIH oOre-
paTop, JefiCTBYIONNiI Ha BEMIECTBEHHBIX BeKTOp-cToI0ax n3 R”.
Torga sexktop e, = (1,1,...,1)" aBusterca coGCTBEHHBIM BEKTOPOM A, OTBEYAIONM COGCTBEHHOMY
3HAYCHUIO T + NY.



Samaua 19. Ilycts [ — eunuydnast MaTpuna nopsjka n, a J — KBaJipaTHas MaTPHUIla MOPSIKA 1,
KasK/IbIil 3/1eMeHT KOTopoil paBen 1. Haiitu onpenenurens BemecTrerHoit Mmarpuiiel A = xl + yJ.

Orser. (ITpeoxeno nmpodeccopom Maxuesbim A.A.) TlocmoTpum Ha A Kak Ha JMHEHHBIH oOre-
paTop, JefiCTBYIONNiI Ha BEMIECTBEHHBIX BeKTOp-cToI0ax n3 R”.

Torga sexktop e, = (1,1,...,1)" aBusterca coGCTBEHHBIM BEKTOPOM A, OTBEYAIONM COGCTBEHHOMY

3HAYCHUIO T + NY.

,H t _ t
astee, JIsl KAyKJIONO BEKTOPA @, epieHuKyagpHoro Bekropy (1,1, ..., 1)  umeem Ja = (0,0, ...,0),

nodromy Aa = xa.



Samaua 19. Ilycts [ — eunuydnast MaTpuna nopsjka n, a J — KBaJipaTHas MaTPHUIla MOPSIKA 1,
KasK/IbIil 3/1eMeHT KOTopoil paBen 1. Haiitu onpenenurens BemecTrerHoit Mmarpuiiel A = xl + yJ.

Orser. (ITpeoxeno nmpodeccopom Maxuesbim A.A.) TlocmoTpum Ha A Kak Ha JMHEHHBIH oOre-
paTop, JefiCTBYIONNiI Ha BEMIECTBEHHBIX BeKTOp-cToI0ax n3 R”.

Torga sexktop e, = (1,1,...,1)" aBusterca coGCTBEHHBIM BEKTOPOM A, OTBEYAIONM COGCTBEHHOMY
3HAYCHUIO T + NY.

t _ t
Hastee, 1151 KazKJ10ro BEKTOpa a, nepresuky isspaoro sekropy (1,1, ..., 1)  umeem Ja = (0,0, ...,0)",

nodromy Aa = xa.

[Iycrs {ey,...,€,—1} — KaKOH-HUOY/ b OPTOHOPMHUPOBAHHBI HA3UC MOAIPOCTPAHCTBA BEKTOPOB, Mep-
MIEHIUKYJISIPHBIX BEKTOPY €,. Torjia B 3TOM 0a3uce MaTpuUlla pacCMaTPUBAEMOIO JIMHEHHOIO Ollepa-
TOpa MMEET BU/]



Samaua 19. Ilycts [ — eunuydnast MaTpuna nopsjka n, a J — KBaJipaTHas MaTPHUIla MOPSIKA 1,
KasK/IbIil 3/1eMeHT KOTopoil paBen 1. Haiitu onpenenurens BemecTrerHoit Mmarpuiiel A = xl + yJ.
Orser. (ITpeoxeno nmpodeccopom Maxuesbim A.A.) TlocmoTpum Ha A Kak Ha JMHEHHBIH oOre-
paTop, JefiCTBYIONNiI Ha BEMIECTBEHHBIX BeKTOp-cToI0ax n3 R”.
Torga sexktop e, = (1,1,...,1)" aBusterca coGCTBEHHBIM BEKTOPOM A, OTBEYAIONM COGCTBEHHOMY

3HAYCHUIO T + NY.

HaJee, st KazKJI0r0 BEKTOpA @, lepier K yastpaoro sekropy (1,1, ..., 1)  mmeem Ja = (0,0, ...,0)",

nodromy Aa = xa.

[Iycrs {ey,...,€,—1} — KaKOH-HUOY/ b OPTOHOPMHUPOBAHHBI HA3UC MOAIPOCTPAHCTBA BEKTOPOB, Mep-
MIEHIUKYJISIPHBIX BEKTOPY €,. Torjia B 3TOM 0a3uce MaTpuUlla pacCMaTPUBAEMOIO JIMHEHHOIO Ollepa-

TOpa UMEET BUJT

x 0
0 T
0 0
0 0

0

8 O

o

0
0
0

T+ ny



Samaua 19. Ilycts [ — eunuydnast MaTpuna nopsjka n, a J — KBaJipaTHas MaTPHUIla MOPSIKA 1,

KayKJIbIi1 9/1eMEeHT KOTOPOil paBeH 1.

Haiitu onpenenurens BemectBernoit marputiel A = xl + yJ.

Orser. (ITpeoxeno nmpodeccopom Maxuesbim A.A.) TlocmoTpum Ha A Kak Ha JMHEHHBIH oOre-
parTop, JefCTBYIONNIA Ha BEIIECTBEHHBIX BEKTOP-CTOI0maxX 13 R™.
Torga sexktop e, = (1,1,...,1)" aBusterca coGCTBEHHBIM BEKTOPOM A, OTBEYAIONM COGCTBEHHOMY

3HAYCHUIO T + NY.

HaJee, st KazKJI0r0 BEKTOpA @, lepier K yastpaoro sekropy (1,1, ..., 1)  mmeem Ja = (0,0, ...,0)",

nodromy Aa = xa.

[Iycrs {ey,...,€,—1} — KaKOH-HUOY/ b OPTOHOPMHUPOBAHHBI HA3UC MOAIPOCTPAHCTBA BEKTOPOB, Mep-
MIEHIUKYJISIPHBIX BEKTOPY €,. Torjia B 3TOM 0a3uce MaTpuUlla pacCMaTPUBAEMOIO JIMHEHHOIO Ollepa-

TOpa UMEET BUJT

oSO8

0

Ompejiesiure b TaKOH MaTpHILI paBeH (r + ny)x"‘l.

0
T
0

0

0

e}

T

0

0
0
0

T+ ny



Samaua 19. Ilycts [ — eunuydnast MaTpuna nopsjka n, a J — KBaJipaTHas MaTPHUIla MOPSIKA 1,
KasK/IbIil 3/1eMeHT KOTopoil paBen 1. Haiitu onpenenurens BemecTrerHoit Mmarpuiiel A = xl + yJ.

Orser. (ITpeoxeno nmpodeccopom Maxuesbim A.A.) TlocmoTpum Ha A Kak Ha JMHEHHBIH oOre-
paTop, JefiCTBYIONNiI Ha BEMIECTBEHHBIX BeKTOp-cToI0ax n3 R”.

Torga sexktop e, = (1,1,...,1)" aBusterca coGCTBEHHBIM BEKTOPOM A, OTBEYAIONM COGCTBEHHOMY

3HAYCHUIO T + NY.

,H t _ t
astee, JIsl KAyKJIONO BEKTOPA @, epieHuKyagpHoro Bekropy (1,1, ..., 1)  umeem Ja = (0,0, ...,0),

nodromy Aa = xa.

[Iycrs {ey,...,€,—1} — KaKOH-HUOY/ b OPTOHOPMHUPOBAHHBI HA3UC MOAIPOCTPAHCTBA BEKTOPOB, Mep-
MIEHIUKYJISIPHBIX BEKTOPY €,. Torjia B 3TOM 0a3uce MaTpuUlla pacCMaTPUBAEMOIO JIMHEHHOIO Ollepa-
TOpa MMEET BU/]

x 0 0o ... 0
0 T 0o ... 0
0 0 T ... 0
0O 0 0 ... z+ny

Onpeiesturesb Takoit MaTpHIBl pasen (x + ny)x™ L.
HOCKOJIIDKY ()l[p(‘,’l‘(}.f]H'l'(‘,,'[l) BCEX l\lEi"['p["]ll JTaHHOI'O JIMHEIHOT'O Oll(‘pa’l‘opa OJH 1 TOT 7‘KC, TO N OHpe—
JIeIUTe b UCXOIHOoi MaTpuibl A pasen (x + ny)z" L.



Samaua 19. Ilycts [ — eunuydnast MaTpuna nopsjka n, a J — KBaJipaTHas MaTPHUIla MOPSIKA 1,
KasK/IbIil 3/1eMeHT KOTopoil paBen 1. Haiitu onpenenurens BemecTrerHoit Mmarpuiiel A = xl + yJ.
Orser. ([Ipemmoxeno morentom Xomakom I.J1.) Tlo yemosuio 3amaan Tpebyercs HalTH

r+y Y Y Y
Y r+y Y Y

|A| = Y Y r+y ... y

Y Y Y .o Ty



Samaua 19. Ilycts [ — eunuydnast MaTpuna nopsjka n, a J — KBaJipaTHas MaTPHUIla MOPSIKA 1,
KasK/IbIil 3/1eMeHT KOTopoil paBen 1. Haiitu onpenenurens BemecTrerHoit Mmarpuiiel A = xl + yJ.
Orser. ([Ipemmoxeno morentom Xomakom I.J1.) Tlo yemosuio 3amaan Tpebyercs HalTH

r+y Y Y Y

Y r+y Y Y

|A| = Y Y r+y ... y
Y Y Y .o Ty

Ecmu y = 0, 1o |A| = 2™ Ecau y # 0, T0, HONOKUB z = X /Y, MOTYIUM

1+2 1 1 1
1 1+2 1 1

Al =y"| 1 1 1+z ... 1




Samaua 19. Ilycts [ — eunuydnast MaTpuna nopsjka n, a J — KBaJipaTHas MaTPHUIla MOPSIKA 1,
KasK/IbIil 3/1eMeHT KOTopoil paBen 1. Haiitu onpenenurens BemecTrerHoit Mmarpuiiel A = xl + yJ.
Orser. ([Ipemmoxeno morentom Xomakom I.J1.) Tlo yemosuio 3amaan Tpebyercs HalTH

r+y Y Y Y

Y r+y Y Y

|A| = Y Y r+y ... y
Y Y Y .o Ty

Ecmu y = 0, 1o |A| = 2™ Ecau y # 0, T0, HONOKUB z = X /Y, MOTYIUM

1+2z 1 1 ... 1
1 1+z 1 ... 1
Al =y"| 1 1 1+z ... 1
1 1 1 ... 14z

[Tocneannii onpenenurens obosnauuM depes A,,. Torna



Samaua 19. Ilycts [ — eunuydnast MaTpuna nopsjka n, a J — KBaJipaTHas MaTPHUIla MOPSIKA 1,
KasK/IbIil 3/1eMeHT KOTopoil paBen 1. Haiitu onpenenurens BemecTrerHoit Mmarpuiiel A = xl + yJ.
OrTBer.

14z 1 1 1
1 1+2 1 1

A, =] 1 1 14z ... 1 |=




Samaua 19. Ilycts [ — eunuydnast MaTpuna nopsjka n, a J — KBaJipaTHas MaTPHUIla MOPSIKA 1,
KasK/IbIil 3/1eMeHT KOTopoil paBen 1. Haiitu onpenenurens BemecTrerHoit Mmarpuiiel A = xl + yJ.
OrTBer.

142 1 1 1
1 1+2 1 1
N, = 1 1 1+2 1 =
1 1 1 1+ 2
1 1 1 1 z 0 0 0
1 1+z 1 1 1 1+z2 1 1
=] 1 1 142 1 +1 1 1 1+ 2 1 =




Samaua 19. Ilycts [ — eunuydnast MaTpuna nopsjka n, a J — KBaJipaTHas MaTPHUIla MOPSIKA 1,
KasK/IbIil 3/1eMeHT KOTopoil paBen 1. Haiitu onpenenurens BemecTrerHoit Mmarpuiiel A = xl + yJ.
OrTBer.

14z 1 1 1
1 142 1 1
N, = 1 1 142 1 =
1 1 1 142
1 1 1 1 z 0 0 0
1 14z 1 1 1 14z 1 1
= 1 I 1+z I |+ 1 1 1+z 1 | =
1 1 1 14z 1 1 1 142
1 1 1 1
0 z o ... 0
=0 0 =z ... 0 |4+z-4,1=




Samaua 19. Ilycts [ — eunuydnast MaTpuna nopsjka n, a J — KBaJipaTHas MaTPHUIla MOPSIKA 1,
KasK/IbIil 3/1eMeHT KOTopoil paBen 1. Haiitu onpenenurens BemecTrerHoit Mmarpuiiel A = xl + yJ.
OrTBer.

1+z2 1 1 1
1 142 1 1
N, = 1 1 1+z 1 =
1 1 1 1+z
1 1 1 1 z 0 0 0
1 14z 1 1 1 14z 1 1
= 1 1 1+z 1 +1 1 1 1+2 1 =
1 1 1 1+z2 1 1 1 1+z2
1 1 1 1
0 z 0 0
=10 0 z 0 |+2z- 0, 1=2"14+2-1,1.




Samaua 19. Ilycts [ — eunuydnast MaTpuna nopsjka n, a J — KBaJipaTHas MaTPHUIla MOPSIKA 1,
KasK/IbIil 3/1eMeHT KOTopoil paBen 1. Haiitu onpenenurens BemecTrerHoit Mmarpuiiel A = xl + yJ.
OrTBer.

14z 1 1 1
1 142 1 1
N, = 1 1 142 1 =
1 1 1 142
1 1 1 1 z 0 0 0
1 14z 1 1 1 14z 1 1
= 1 1 14+ 2 1 +1 1 1 142 1 =
1 1 1 142 1 1 1 142
1 1 1 1
0 z o ... 0
=1 0 0 =z ... 0 |4+z-Dp1=2"142-LN,1.
0 0 0 ... =z

Takum 06pa30M II0JIYy4Y€HO cJjielyroniee peKyppeHTHOe COOTHOIIECHUE

Np=2""142- N,



Samaua 19. Ilycts [ — eunuydnast MaTpuna nopsjka n, a J — KBaJipaTHas MaTPHUIla MOPSIKA 1,
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KYPPEHTHOMY COOTHOIIIEHUIO
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Peimtenne 3anaan 20.

3amaua 20. Komeﬁ Becemeprabriit n 3meit [opbIHBIY TPOBOIAT JIMHETHBIE TTPEOOPA30BaHUs P u,
COOTBETCTBEHHO, () Oeckpaiineii pycCKoll paBHUHbI — JIByMEpPHOIro JinHeiinoro npocrpaunctsa U. Ecin
OHHU COEJIUHSIOT CBOU YCUJIUs, TO /PO IOJYUUBIIETOCS CAMOCOIIPSXKeHHOTo ornepatopa P+ @)
HEHYJIeBOe M, KPOMe TOT0, Ha IJI0cKocTu U mMeeTcsl HEHYJIEBOM HENOJBMKHBIN BeKTOp U . Ecim xke
Bwmeit Toppinbra nbiTaeTes nporusoctodTh Kometo BecemepTHOMy, TO JIJTst MOJIY YUBIIETOCH CaMOCO-
NPSIZKEHHOTO OllepaTopa P— Q ancio 1 sipigercsa cCoOCTBEHHBIM 3HAYEHVEM, 1 BEKTOD u OTBEYAET
coberennomy 3uadenuto (. Haiiure orneparopbl Pu Q 7 OIUIIIUTE JIEMCTBUE OIIEPATOPOB Pu Q
reOMETPUICCKH.



Banaua 20. Komeit Becemeprnplit n 3meit [opbIHbIY IPOBOJAT JIMHEHHBIE TPEOOPa30BaHUsT P u,
COOTBETCTBEHHO, () Geckpalineil pyccKoil paBHIHBI — JIByMEPHOIO JIMHEIHOTo 1pocTpancTsa U. ECJH/I
OHU COEJMHSAIOT CBOU YCUJIUs, TO $/IPO IOJIYYUBIIETOCHd CAMOCOIIPSAXKEHHOTO ollepaTtopa P+ Q
HEHYJIeBOe M, KPOMe TOTO, Ha IJI0CKOCTH U mMeeTcsi HeHYJIeBOIM HETOIBUKHBIN BEKTOD U. Ecin xe
Swmeit FoprHblq IIBITAETCA MPOTHBOCTOATH Kommero BecemepTHOMY, TO JI/Tst MOJIy IMBIIETOCST CAMOCO-
IpsZKEHHOTO orepaTopa P — @ wucio 1 ssisercs COOCTBEHHBIM 3HAYEHUEM, U BEKTOD u OTBEYAeT
coocrBennomy sHavdennio (. Haiiaure omeparopnl Pu Q U OITUIIIUTE JIENCTBUE OIEPATOPOB Pu Q
reoOMeTPUIECKH.

OtBer. D70 33ja4a U3 OJIMMIINAJIBI BYy30B Poccun 1o MaTreMaTuke Jijisl CTYJIEHTOB HEMATeMaTH-
YeCKUX CIeluaIbHOoCTel, mpoBenenHas B 1997 romxy. Samada npeamoxkena [O. 5. Meibaukosobin.



Banaua 20. Komeit Becemeprnplit n 3meit [opbIHbIY IPOBOJAT JIMHEHHBIE TPEOOPa30BaHUsT P u,
COOTBETCTBEHHO, () Geckpalineil pyccKoil paBHIHBI — JIByMEPHOIO JIMHEIHOTo 1pocTpancTsa U. ECJH/I
OHU COEJMHSAIOT CBOU YCUJIUs, TO $/IPO IOJIYYUBIIETOCHd CAMOCOIIPSAXKEHHOTO ollepaTtopa P+ Q
HEHYJIeBOe M, KPOMe TOTO, Ha IJI0CKOCTH U mMeeTcsi HeHYJIeBOIM HETOIBUKHBIN BEKTOD U. Ecin xe
Swmeit FoprHblq IIBITAETCA MPOTHBOCTOATH Kommero BecemepTHOMY, TO JI/Tst MOJIy IMBIIETOCST CAMOCO-
IIPSZKEHHOro orepaTopa P — Q uuciio 1 sisercs COOCTBEHHBIM 3HAYEHUEM, U BEKTOD u OTBEYAeT
coocrBennomy sHavdennio (. Haiiaure omeparopnl Pu Q U OITUIIIUTE JIENCTBUE OIEPATOPOB Pu Q
reOMeTPHYECKU. o

OtBer. Tak kak P + () — caMOCONpPsI?KEHHDIN OIepaTop, TO CYIIECTBYET OPTOHOPMUPOBAHHBIN
6a3uC IJIOCKOCTHU, COCTOSMINI U3 COOCTBEHHBIX BEKTOPOB.
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COOTBETCTBEHHO, () Geckpalineil pyccKoil paBHIHBI — JIByMEPHOIO JIMHEIHOTo 1pocTpancTsa U. EC.}H/I
OHU COEJMHSAIOT CBOU YCUJIUs, TO $/IPO IOJIYYUBIIETOCHd CAMOCOIIPSAXKEHHOTO ollepaTtopa P+ Q
HEHYJIeBOe M, KPOMe TOTO, Ha IJI0CKOCTH U mMeeTcsi HeHYJIeBOIM HETOIBUKHBIN BEKTOD U. Ecin xe
Swmeit FoprHblq IIBITAETCA MPOTHBOCTOATH Kommero BecemepTHOMY, TO JI/Tst MOJIy IMBIIETOCST CAMOCO-
IIPSZKEHHOro orepaTopa P — Q uuciio 1 sisercs COOCTBEHHBIM 3HAYEHUEM, U BEKTOD u OTBEYAeT
coocrBennomy sHavdennio (. Haiiaure omeparopnl Pu Q U OITUIIIUTE JIENCTBUE OIEPATOPOB Pu Q
reOMeTPHYECKU. o

OtBer. Tak kak P + () — caMOCONpPsI?KEHHDIN OIepaTop, TO CYIIECTBYET OPTOHOPMUPOBAHHBIN
6a3uC IJIOCKOCTHU, COCTOSMINI U3 COOCTBEHHBIX BEKTOPOB. o
[TosToMy BEKTOp V', OPTOTOHAJIBHBIN K 7, SIBJIIETCsI COOCTBEHHBIM BeKTOpOM oreparopa P + ().
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OtBer. Tak kak P + () — caMOCONpPsI?KEHHDIN OIepaTop, TO CYIIECTBYET OPTOHOPMUPOBAHHBIN
6a3uC IJIOCKOCTHU, COCTOSMINI U3 COOCTBEHHBIX BEKTOPOB. o
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OueBniHO, 9TO cucTeMa BeKTOpoB B = {?, 7} ABJIgETCd 0A3MCOM ILJIOCKOCTH.
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[To ycnmoBuio si/1po oreparopa P+ Q HenyseBoe. Ho KaxKJiplii BEKTOD X u3 gpa dBJsgeTcsd cob-
CTBEHHBLIM BEKTOPOM 3TOT0 OIepaTopa, OoTBedaloluM cobcTBerntomy 3Hadenuio (), Tak Kak

~ A — o "
(P + Q) X =0 =0-X. Tak Kak KOJIMUECTBO COOCTBEHHBIX 3HAUCHUI JIMHEHHOTO orrepaTopa

HE IIPpeBOCXOAUT Ppa3dMEpPHOCTU IIPOCTpaHCTBa, TO COOCTBEHHBIMU 3HAYCHUSIMU SIBJISIOTCS
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~ A — o "
(P + Q) X =0 =0-X. Tak Kak KOJIMUECTBO COOCTBEHHBIX 3HAUCHUI JIMHEHHOTO orrepaTopa

He IIPEBOCXOIUT Pa3MEPHOCTH IMPOCTPAHCTBA, TO COOCTBEHHLIMU 3HAYMEHUSMU SIBJISIOTCS
ToibKo O 1 1.
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[To ycnoBuio siipo orepartopa P+ Q HenyseBoe. Ho KaxKJiplii BEKTOD X 3 si/ipa sSIBJIdeTcss cob-
CTBEHHBLIM BEKTOPOM 3TOT0 OIepaTopa, OoTBedaloluM cobcTBerntomy 3Hadenuio (), Tak Kak
(]5 + Q) X = ﬁ =0-%. Tak KaK KOJUYECTBO COGCTBEHHBLIX 3HAUCHUI JIMHEHHOTO oreparTopa
He IIPEBOCXOIUT Pa3MEPHOCTH IMPOCTPAHCTBA, TO COOCTBEHHLIMU 3HAYMEHUSMU SIBJISIOTCS

ToJibKO 0 1 1.

[TosTomy V aBigercd coGCTBEHHBIM BeKTOpOM omneparopa P + (), oTBedarommuM coOCTBEHHOMY
3HaveHnio (.
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PrO)E-d=1-T+0-7,

P+0)v=0=0-0+0-V [erQ}B: (1)8 ) [p_Q]B: 8(1)
[TosTomy [Z—ﬁ’}B: 0'8 O.g , [Q]B: 0'8 —O.g

Takum obpazom, Koreit BecemepTHblit B KOBapCcTBE CBOEM CXKUMAET PYCCKYIO 3€MJIIO B JIBa pasa, a
Bmeit ['opbibrd — mepeBopadnBaer (BbIBOpaIMBaeT HAM3HAHKY!) PABHUHY OTHOCHTETHHO BEKTODA
U II0CJIE 9TO, IOTraHbIi, C2KUMaeT TO. YTO II0JIy4YUJIOCh, B JBa pas3a.



Pemtenne 3anagn 21.

Bamaua 21. Ilycrs P; — MHOXKECTBO BCEX MHOTOUJIEHOB CTEIIEHN He BbIIIE 1 ¢ BeleCTBEeHHBIMU
K03 puImeHTaMu ¢ OOBITHBIMU OIEPAITUSIMU CJIOXKEHNST MHOT'OUJIEHOB U YMHOXKEHIUS MHOTOYJIeHa Ha
BelecTBeHHOE unc/io. Haiianre Bee nHeHBIE omtepaTophl () TUHEHHOIO IPOCTPAHCTBA P Takue, 9To

1 (Q(rw))

Jytst moboro MuorowieHa f(x) € /Py BBIIOJIHSAETCA TOXKIECTBO T -Q ( f (m)) = f(x).




Samaga 21. Ilycts P; — MHOXKECTBO BCeX MHOI'OUJIEHOB CTEIIeHHM He BbIle 1 ¢ BelecTBEHHbIMUI
KO3 durmenTaMu ¢ OOBIYHBIMYU ONEPAIUAMU CJIOXKEHUST MHOT'OYJICHOB U YMHOXKEHUA MHOTOYJICHA Ha
BellecTBeHHOe ducio. Haiiiure Bee muHeiiHble omepaTopsl () JTMHEIHOTO MPOCTPAHCTBa P TaKue, ITo

Q(f())

Jytst 11060ro MuOrowIeHa f(x) € Py BBIIOIHSAETCA TOXKIECTBO T —-Q ( f (a:)) = f(x).

OTBeT. D70 3a/a49a U3 OJUMIIHAIBI By30B Poccnn 1mo MaremMaTuke sl CTYAeHTOB HeMaTeMaTH-
JeCcKnX creruajabHocTeil, mposenenras B 2000 roxy. Sagada mpegmoxkena HO. 5. MenbHukoBbi.
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OTBer. HpI/IMeHI/IM CTpaTeruro CoCraB/IeHMA }'I)FIBH(')HI'IE"I.
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fm ) -Q(f@) = f().

1151 JIE000r0 MHOTOUIeHa f(x) € P BBINOJIHSIETCS TOXKIECTBO

Otser. [Ipumenum crpaTeriio cocTaBIeHns yPaBHeHIi.
Ymo nado natimu? JluneitHblit onepaTop.
B xaxom sude npedcmasum omeem? C MOMOIIBIO MATPUILLI OIIEPATOPA B HEKOTOPOM Oasuce.
Csedem 3a0a1y ¥ HAGTOHCOEHUIO YUCAOBLLT NAPAMEMPOS U 66EIEM NEPEMEHHDLE.
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1151 JIE000r0 MHOTOUIeHa f(x) € P BBINOJIHSIETCS TOXKIECTBO
OTBeT. HpI/IMeHI/IM CTpaTeruro CoCraB/IeHMA }\"[)FIBH(THI'II("I.
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di1 qi2
421 g22

B () =
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21 Q22
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3,0 0 1
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Qr' = q127° + gzt

Otser. Urak, nycts B 6azuce B = {2° 2!} marpuna oneparopa Q paBHa () = ( u diz )

ypaBHEHUe

=0 (1) = f), (6)

[IOJTy YaeM:
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Jytst 11060ro MuOrowIeHa f(x) € Py BBIIOIHSAETCA TOXKIECTBO T ~-Q ( f (a:‘)) = f(x).

~

Oretr. Takum 06pa3oM, CyIECTBYeT €JIUHCTBEHHBIN JUHEHHBII orepaTop () ¢ JAHHBIM CBOIi-

-1 -1
CTBOM, 9TOT JIMHEWHBI orniepaTop uMeer B 6a3uce b = {;EO, x} marpuny @ = < 0 —1 ) OueBn -

HO, 9TO 9TOT OIEPATOP MOXKHO 3aJ[aTh Takoil hopmyIioii: st oboro Mmuaorouwnena f(x) usz P numeem

Q(f(x)) = —f(x) = f'(x).



Pentenne 3anagn 22.

Bamaua 22. Jloxkaxkure, 94TO €C/u JHHEHHBIN OlIepaTop B €BKJINIOBOM IIPOCTPAHCTBE COXPa-
HsIeT TPsSIMbIE YIVIbI, TO OH COXpaHsIeT U JIIOObIE YIJIbI, TO €CTh YIOJ MEXKIy BEKTOpaMU PaBeH yIJIy
MeXKIy oOpa3aMu 3TUX BEKTOPOB.



Samaga 22. JlokaxKurte, UTO €CJIu JIMHEHHBIH ollepaTop B €BKJINIOBOM ITPOCTPAHCTBE COXpa-
HseT UPAMbIE YIJIbI, TO OH COXPAHAET U JIIOObIE YIVIbI, TO €CTb YIOJl MEXK/y BEKTOpaMU PaBEH yIJIy
MeXK Ty 0oOpa3aMu 3TUX BEKTOPOB.

OtBetr. D70 3aj7a4a U3 OJMMIINAIBI By30B Poccun 1o MareMaTnke JjIs CTYAEHTOB HEMAaTeMaTH-
YeCKUX CIeluaIbHOCTel, poBeieHHas B 1997 roxy. Sajgada npeoxkena jgorentom [ JI. Xomgakom.



Bamaua 22. Jlokaxkure, 9TO €CJIM JUHEHHBIA OllepaTop B €BKJINIOBOM IIPOCTPAHCTBE COXPa-
HseT UPAMbIE YIJIbI, TO OH COXPAHAET U JIIOObIE YIVIbI, TO €CTb YIOJl MEXK/y BEKTOpaMU PaBEH yIJIy
MeK Iy 0Opa3aMi STUX BEKTOPOB. R

OrBetr. O0O3HAYNM JIMHEHHBIN OllepaTop M3 yCaoBHUS 3aadu depe3 L. BosbmeMm jiBa poOM3BOJIb-
HBIX HEHYJIEBBIX BEKTOPA X u ? Ham mao mokasarh, 910

Xy _ URiy)
VEX) TV JUERLIR)(LY.LY)
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(X, ¥)=0 = (LX,LY)=0.
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al =1, - L a1
OrBer. Hago nokazarsb, 9To: - = (E), b) = (La L
bl=1 =
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a fy
a| = 17 — -
Orsert. Hajo 1oKa3arh, 4To: o1 = (Q) b) — : ({/EI,L‘I)A)_> —
a \/(L?,L?)-(Lb,Lb)
%
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Pemtenne 3anagn 24.

T
Bana4ga 24. Homyctum, aasa gedopmanun tea crnpaBeauo Y = AX, tne X = | zo |,
T3
Y1
Y=1 u — JIeKapTOBbI KOOPIUHATHI, COOTBETCTBEHHO, MCXOJHOW TOYKH u ee obpasa, A —
Y3
MaTpulia pasmepHoct 3 X 3. Hazopem KosdduimenTaMn MUHUMAJIBHON U, COOTBETCTBEHHO,
MaKCUMaJTbHON o = mi [AX" - AX] M = [AX” - AX]
JeMopManun  BEJIMYUHBL 11 = XI};E)I%// p(//—_m = qu;éa))((” W,
a 110
rae | b | =+va?+ b2+ % a) Haiimure mu M, ecru A= 0 1 0 b) Jlokaxkure, 910 MO-
0 01

c
JIyJTb OIIpeJiesiuTens MaTpuibl A 3akmoden mexxiay m2M u mM?2.
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OtBetr. D70 3aja4a U3 OJIMMIINA/IBI By30B Poccun 1o MareMaTnke Jjisl CTYAeHTOB HEMAaTeMaTH-
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Sagaua 24.

Kak wm3BecTHO M3 cTaH apTHOTO Kypca JUHEHHO# aJiredphl, CyIIeCTBYEeT OPTOHOPMUPOBAHHBIN Oa-

suc B n3 coOCTBEHHBIX BEKTOPOB €1, €, €3 omepaTopa ¢ Marpunein A'A, B KoTopoM MaTpuia KBa/l-

paruuHoii dpopMbl auaroHaiabHa. B O6asuce B sra kBagparndHas (opma 3a1aeTcsl BbIParKeHneM
x

ai? + By +v2%, tne (Z 9 Z) — crpoka koopjmHaT MaTpuipl-cronbna X = | y | B 6asuce B,
z

u «,f3,7 — cobcreennble umciaa Mmarpuinl A'A. IlepecraBub, npm HEoOXOIUMMOCTH, BEeKTOpa B ba-

suce B, moxkuO cunrarh, uTo @ < [ < . JImHeWHBIN omeparTop, MepeBOJANN OPTOHOPMUPOBaH-

1 0 0
HBIIT 0a31c, COCTOSIIUI U3 BEKTOPOB O], 1 1], O |, B 6asuc B, aBasercs opToroHa/ib-
0 0 1
HbiM. Kak M3BeCTHO M3 CTaHIApPTHOrO Kypca JUHEHHON aJireOpbl, OpTOrOHAJILHBINA ONEPaTop $AB-
x
JIIeTCsl MBOMETPUYECKUM, TO €CTh U3 Toro, 4to X = | y | = Tey + yes + Zes caeryeT paBeHCTBO
z

22 +y? + 22 = 32 + §? + 22 Ilosromy

m= min +/ai?+ B2 +32=a,
242 452=1

m= max +/ai’+ By +~32=
Z2452+22=1

5

Tak Kak «, 3,7 — cobcTBeHHble unciaa MaTpuinsl A'A, To

|A]? = ‘AtA — )\E‘ by = (=N (B=N)(y—=N) o = aBy.



Sagaua 24.

110
a) g marpunet A= | 0 1 0 | nosydaem:
0 01
100 110 110
AA=1110 010]=(120
0 01 0 01 0 01
XapaKTepuCTUIeCKNii MHOTOYJIEH NMeeT BUJI;:
1—A 1 0
I 2=Xx 0 |=01-X)N\=3x+1),
0 0 1—A
OTKy/ia (KOPHH YIIOPSIZIOUEHBI 110 BO3PACTAHUIO) (v = 3= \/3 =1, 7= 3 + \/_ CrenoBare/ib-

HO,

3= VE V51 3+x/_ \/_+1
V2 9 )
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110
a) g marpunet A= | 0 1 0 | nosydaem:
0 01
1 00 1 10 110
A'A=|[ 110 010 |=([120
0 01 0 01 0 01
XapaKTepUCTUIECKUT MHOTOUJIEH UMeeT BUJL;:
1—A 1 0
I 2=Xx 0 |=01-X)N\=3x+1),

0 0 1-A
3—\/5 B=1, 3+x/_

N =

_ 3—\/5:\/5—1 3+x/_ \/_+1
V2 2 )

b) Tlpu mamem ynopsiodenun Kopueit m = y/a < f < V7~ Torma
m*M < m+/BM = \/afy = |det A| = m+\/BM < mM?.

OTKy/ia (KOPHH YIIOPSIZIOUEHBI 110 BO3PACTAHUIO) (v = CrenoBare/ib-

HO,




Pemmenne 3aaaan 25.

Bamada 25. Haiinure Bce Takme jeiicTBUTENbHBIE YUCJIA X, UTO JJIsI JIOOOM MaTpuibl Y pas-
MEpPHOCTH 1 X 2 ¢ BeIecTBeHHbIMU KO MUITHEHTAMEI PSIJT

(- (578) (7))

CXOIUTCS.
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n

- 8 —15 T
n=1 2

CXOJIUTCS.

OtBeT. D70 3ajla4a U3 OJUMITHAIBI By30B Poccun 1o MaremaTuke Jjisd CTYACHTOB HeMaTeMaTHU-
JecKux crenuaabHocteil, nposegennas B 2000 romy. 3ajada npepioxkena jgonentamu O, B, Mejin-
mukosniv 1 I JI. XomakoM.
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Saet (v 2 Th) (7
5oL 1
n=1
CXOIUTCAA.

OTBer. rHJIH OTBeTa Ha [OCTaBJEHHBIN BOIIpOC 2KeJiaTeJIbHO IIpeJCTaBUTL YJICH Ppdla

det (Y- ( _2 _11_5 ) . ( 313 )) B O0J1ee KOMITAKTHOM hopme.
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2 5 L 1
n=1
CXOIUTCAA.
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YEHUTIO .
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flcHO, 9TO 9TO HETPYJHO CJEIaTh B CJIydae, ecii Obl MaTpHUIla ObLIa CTOJOIIOM KOOPIUHAT

x
1
-8 —15
5 19 |, oTBedaloero coOCTBEHHOMY 3Ha-
2

cODCTBEHHOTO BEKTOPA oreparopa ¢ Marpureit A =

YEHUTIO .

x oo
CI/ITyaHI/IH HIPaKTUIE€CKU HE OCJIOZKHUTCHA, €CJIM Mbl IIPEJICTABUM MATPUILY ( 1 ) B BHJE JIMHEHMHOU

KOMOMHAIINKA COOCTBEHHBIX BEKTOPOB MATPHUITHI A.
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OrtBet. B j1annoMm mnpumepe HECIOKHO IPEJICTABUTH MATPHUILY | | B BuJe JHHEHHOH KOMOU-
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BU,
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n=1 n=1



Samadga 25. Haiigure Bce Takue JAeficTBUTE/IbHBIE YUCJIA T, 9TO JJIs1 JI000H MaTpuilbl Y pasmep-
Hoctu 1 X 2 ¢ BelecTBeHHBIMU KOI(PDUIIMEHTAME Psi/l

s (5 78) (1))

-8 —15

19
5 2

sexTop U m3 R? oTBedaeT cOOCTBEHHOMY 3HaYEHMIO 2, a V — COOCTBEHHOMY 3HAYICHIIO —%.

o0 _ _1 n

Zdet(Y-( : 1_;?) -(uU—l—I/V)):
n=1 2

1

(=2)"

o0 [e.9]

Takum 06pa3oM, MOCKOJIBKY psiabl (8) u g — CXOJATCA, a PAJL E 2" OYeBHHO’, PACXOIUTCH,

n=1 (_2)

CXOJIUTCS.

OtBer. CoOCTBEHHBIE 3HAUCHUSA MATPUILLI aBHBL 2 U —l. IIyern cobersennniii
IT ) y

:i,udet(Y-U)-Q”—l—f:udet(Y-V)

n=1 n=1

n=1
To i = 0, Tak KaK MOXKHO 11010kuTh Y = U u rorja 3asenomo det(Y - U) = det(U - U) # 0 (marpu-
x
ma U — He HyJieBasl, TaK KaK OHA ABJIAETCs COOCTBEHHBIM BeKTOpOM ). Clie10BaTe IbHO, L) =V

sHampumep, 1o npusnaxy i’ Asrambepa.



Samadga 25. Haiigure Bce Takue JAeficTBUTE/IbHBIE YUCJIA T, 9TO JJIs1 JI000H MaTpuilbl Y pasmep-
Hoctu 1 X 2 ¢ BelecTBeHHBIMU KOI(PDUIIMEHTAME Psi/l

s (5 78) (1))

-8 —15

19
5 2

sexTop U m3 R? oTBedaeT cOOCTBEHHOMY 3HaYEHMIO 2, a V — COOCTBEHHOMY 3HAYICHIIO —%.

CXOJIUTCS.

OrBetr. CoOCcTBEeHHBIE 3HAYUCHUST MATPHUILHI ( ) paBHBI 2 U —%. [IycTh cobcTBEeHHDIN

x x
Nrak, MBI J0Ka3a/I, 9TO ( 1 ) = vV. lloatomy ( 1 ) ABJIAETCS COOCTBEHHBIM BEKTOPOM MaTpPH-

bl A, oTBedaroNmM cOOCTBEHHOMY 3HAYEHUTO —5. Takum obpasom,
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(5 8) ()2 (7)
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Samadga 25. Haiigure Bce Takue JAeficTBUTE/IbHBIE YUCJIA T, 9TO JJIs1 JI000H MaTpuilbl Y pasmep-
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CXOJIUTCS.

x x
Nrak, MBI J0Ka3a/I, 9TO ( 1 ) = vV. lloatomy ( 1 ) ABJIAETCS COOCTBEHHBIM BEKTOPOM MaTpPH-

bl A, oTBedaroNmM cOOCTBEHHOMY 3HAYEHUTO —5. Takum obpasom,

(5 ) ()2 ()= (5 0) (1) -(6)

OTKy/1a T = —2.



Pemmenne 3aaaan 26.

Bajavua 26. jieMeHTaMHU KBaJIpATHON MaTPUILHI ABIAIOTCA HYJIU U €JIMHUATIBI, IIPUYIEM B KazK 10
CTPOKE COJIEPXKUTCsI He DoJtee o/iHOM equHuIbl. /lokaxkure, 4TO Bce COOCTBEHHBIE YHUC/Ia ITOH MATPUIIBI
B 00JIaCTH KOMILIEKCHBIX THCEN 110 MOJLYJ/Ii0 paBHbI 0 min 1.



Bajsaua 26. DjaeMeHTaMI KBaJIPATHON MATPHUIILI SIBJIAIOTCS HYJIX W €IUHUIBI, IPUIEM B KarKI0i
CTPOKE COIEPKUTCsI He Dojiee o iHOM eanHUIbI. JloKazKkuTe, 910 Bce COOCTBEHHBIE YNCJIa STONH MATPHUIIBI
B 00JIACTH KOMILIEKCHBIX YHCET 110 MOJLyJ/Ti0 paBHbl O mwin 1.

OtBetr. D70 3aj7a4a U3 OJMMIINAIBI By30B Poccun 1o MareMaTnke Jjis CTYIEHTOB HEMATeMaTH-
JecKux crenuaibHoctei, nposegennas B 2000 romy. 3ajada npeioxkena jonentamu FO. B Mejin-
nrkosniv 1 I JI. Xomgaxom.



Bajsaua 26. DjaeMeHTaMI KBaJIPATHON MATPHUIILI SIBJIAIOTCS HYJIX W €IUHUIBI, IPUIEM B KarKI0i
CTPOKE COIEPXKUTCS He Dojiee OaHOM eananIlbl. JJokaxKuTe, 9T0 Bee COOCTBEHHBIE UMCJIa 3TOM MaTpH-
1Bl B 00/J1aCTH KOMILJIEKCHBIX YHCeJ TT0 MOy o paBHbl 0 win 1.

OrtBer. Ilycth nenyneBasg marpuna-croyoer; X n3z C" gpiisgercd cOOCTBEHHBIM BEKTOPOM MaTpHU-
bl A, oTBedaronmM co6CTBEHHOMY 3Had9eHnio A\, To ectb AX = AX. Samerum, 4T0

A%X =



Bajsaua 26. DjaeMeHTaMI KBaJIPATHON MATPHUIILI SIBJIAIOTCS HYJIX W €IUHUIBI, IPUIEM B KarKI0i
CTPOKE COIEPXKUTCS He Dojiee OaHOM eananIlbl. JJokaxKuTe, 9T0 Bee COOCTBEHHBIE UMCJIa 3TOM MaTpH-
1Bl B 00/J1aCTH KOMILJIEKCHBIX YHCeJ TT0 MOy o paBHbl 0 win 1.

OrtBer. Ilycth nenyneBasg marpuna-croyoer; X n3z C" gpiisgercd cOOCTBEHHBIM BEKTOPOM MaTpHU-
bl A, oTBedaronmM co6CTBEHHOMY 3Had9eHnio A\, To ectb AX = AX. Samerum, 4T0

A2X =A-(A-X) =



Bajsaua 26. DjaeMeHTaMI KBaJIPATHON MATPHUIILI SIBJIAIOTCS HYJIX W €IUHUIBI, IPUIEM B KarKI0i
CTPOKE COIEPXKUTCS He Dojiee OaHOM eananIlbl. JJokaxKuTe, 9T0 Bee COOCTBEHHBIE UMCJIa 3TOM MaTpH-
1Bl B 00/J1aCTH KOMILJIEKCHBIX YHCeJ TT0 MOy o paBHbl 0 win 1.

OrtBer. Ilycth nenyneBasg marpuna-croyoer; X n3z C" gpiisgercd cOOCTBEHHBIM BEKTOPOM MaTpHU-
bl A, oTBedaronmM co6CTBEHHOMY 3Had9eHnio A\, To ectb AX = AX. Samerum, 4T0

A2X = A-(A-X) = AX) =
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CTPOKE COIEPXKUTCS He Dojiee OaHOM eananIlbl. JJokaxKuTe, 9T0 Bee COOCTBEHHBIE UMCJIa 3TOM MaTpH-
1Bl B 00/J1aCTH KOMILJIEKCHBIX YHCeJ TT0 MOy o paBHbl 0 win 1.

OrtBer. Ilycth nenyneBasg marpuna-croyoer; X n3z C" gpiisgercd cOOCTBEHHBIM BEKTOPOM MaTpHU-
bl A, oTBedaronmM co6CTBEHHOMY 3Had9eHnio A\, To ectb AX = AX. Samerum, 4T0

A2X = A-(A-X) = ADX) = NAX =
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CTPOKE COIEPXKUTCS He Dojiee OaHOM eananIlbl. JJokaxKuTe, 9T0 Bee COOCTBEHHBIE UMCJIa 3TOM MaTpH-
1Bl B 00/J1aCTH KOMILJIEKCHBIX YHCeJ TT0 MOy o paBHbl 0 win 1.

OrtBer. Ilycth nenyneBasg marpuna-croyoer; X n3z C" gpiisgercd cOOCTBEHHBIM BEKTOPOM MaTpHU-
bl A, oTBedaronmM co6CTBEHHOMY 3Had9eHnio A\, To ectb AX = AX. Samerum, 4T0

A2X = A (A-X) = ADX) = MAX = A2X



Bajsaua 26. DjaeMeHTaMI KBaJIPATHON MATPHUIILI SIBJIAIOTCS HYJIX W €IUHUIBI, IPUIEM B KarKI0i
CTPOKE COIEPXKUTCS He Dojiee OaHOM eananIlbl. JJokaxKuTe, 9T0 Bee COOCTBEHHBIE UMCJIa 3TOM MaTpH-
1Bl B 00/J1aCTH KOMILJIEKCHBIX YHCeJ TT0 MOy o paBHbl 0 win 1.

OrtBer. Ilycth nenyneBasg marpuna-croyoer; X n3z C" gpiisgercd cOOCTBEHHBIM BEKTOPOM MaTpHU-
bl A, oTBedaronmM co6CTBEHHOMY 3Had9eHnio A\, To ectb AX = AX. Samerum, 4T0

A2X = A (A-X) = ADX) = MAX = A2X

AFX =
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CTPOKE COIEPXKUTCS He Dojiee OaHOM eananIlbl. JJokaxKuTe, 9T0 Bee COOCTBEHHBIE UMCJIa 3TOM MaTpH-
1Bl B 00/J1aCTH KOMILJIEKCHBIX YHCeJ TT0 MOy o paBHbl 0 win 1.

OrtBer. Ilycth nenyneBasg marpuna-croyoer; X n3z C" gpiisgercd cOOCTBEHHBIM BEKTOPOM MaTpHU-
bl A, oTBedaronmM co6CTBEHHOMY 3Had9eHnio A\, To ectb AX = AX. Samerum, 4T0

A2X = A (A-X) = ADX) = MAX = A2X

AbX = 4. (A1 X) =
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CTPOKE COIEPXKUTCS He Dojiee OaHOM eananIlbl. JJokaxKuTe, 9T0 Bee COOCTBEHHBIE UMCJIa 3TOM MaTpH-
1Bl B 00/J1aCTH KOMILJIEKCHBIX YHCeJ TT0 MOy o paBHbl 0 win 1.

OrtBer. Ilycth nenyneBasg marpuna-croyoer; X n3z C" gpiisgercd cOOCTBEHHBIM BEKTOPOM MaTpHU-
bl A, oTBedaronmM co6CTBEHHOMY 3Had9eHnio A\, To ectb AX = AX. Samerum, 4T0

A2X = A (A-X) = ADX) = MAX = A2X

ARX = A (A1 X) = AWIX) =
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CTPOKE COIEPXKUTCS He Dojiee OaHOM eananIlbl. JJokaxKuTe, 9T0 Bee COOCTBEHHBIE UMCJIa 3TOM MaTpH-
1Bl B 00/J1aCTH KOMILJIEKCHBIX YHCeJ TT0 MOy o paBHbl 0 win 1.

OrtBer. Ilycth nenyneBasg marpuna-croyoer; X n3z C" gpiisgercd cOOCTBEHHBIM BEKTOPOM MaTpHU-
bl A, oTBedaronmM co6CTBEHHOMY 3Had9eHnio A\, To ectb AX = AX. Samerum, 4T0

A2X = A (A-X) = ADX) = MAX = A2X

AFX = A (A1 X)) = AFIX) = MW TAX =



Bajsaua 26. DjaeMeHTaMI KBaJIPATHON MATPHUIILI SIBJIAIOTCS HYJIX W €IUHUIBI, IPUIEM B KarKI0i
CTPOKE COIEPXKUTCS He Dojiee OaHOM eananIlbl. JJokaxKuTe, 9T0 Bee COOCTBEHHBIE UMCJIa 3TOM MaTpH-
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OrtBer. Ilycth nenyneBasg marpuna-croyoer; X n3z C" gpiisgercd cOOCTBEHHBIM BEKTOPOM MaTpHU-
bl A, oTBedaronmM co6CTBEHHOMY 3Had9eHnio A\, To ectb AX = AX. Samerum, 4T0

A2X = A (A-X) = ADX) = MAX = A2X

AFX = A (A1 X)) = AOFLX) = MWTAX = MR X



Bajsaua 26. DjaeMeHTaMI KBaJIPATHON MATPHUIILI SIBJIAIOTCS HYJIX W €IUHUIBI, IPUIEM B KarKI0i
CTPOKE COIEPXKUTCS He Dojiee OaHOM eananIlbl. JJokaxKuTe, 9T0 Bee COOCTBEHHBIE UMCJIa 3TOM MaTpH-
1Bl B 00/J1aCTH KOMILJIEKCHBIX YHCeJ TT0 MOy o paBHbl 0 win 1.

OrtBer. Ilycth nenyneBasg marpuna-croyoer; X n3z C" gpiisgercd cOOCTBEHHBIM BEKTOPOM MaTpHU-
bl A, oTBedaronmM co6CTBEHHOMY 3Had9eHnio A\, To ectb AX = AX. Samerum, 4T0

A2X =A-(A-X)=ANX) = MAX = \°X
AFX = A (A1 X)) = AOFLX) = MWTAX = MR X
Tak Kak B KaxKJ0i CTPOKe MATPUILI A coflepKuTCcs He 00Jiee OHON eTUHUIIBI, & OCTATbHBIE KOMIIO-

HEHTBI 3TOI CTPOKU PaBHBI HYJIIO, TO Jitobasi KommoneHTa MaTpuiibl AX mpejcrasisier coboit 6o 0,
MO0 KOMIIOHEHTY MaTpUIbl X .
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bl A, oTBedaronmM co6CTBEHHOMY 3Had9eHnio A\, To ectb AX = AX. Samerum, 4T0

A2X = A (A-X) = ADX) = MAX = A2X

AFX = A (A1 X)) = AOFLX) = MWTAX = MR X

Tak Kak B KaxKJ0i CTPOKe MATPUILI A coflepKuTCcs He 00Jiee OHON eTUHUIIBI, & OCTATbHBIE KOMIIO-
HEHTBI 3TOI CTPOKU PaBHBI HYJIIO, TO Jitobasi KommoneHTa MaTpuiibl AX mpejcrasisier coboit 6o 0,
MO0 KOMIIOHEHTY MaTpUIbl X .

CireioBaTeIbHO, JJIs JII0O60r0 HATYpaIbLHOro k jiobas KommoHenTa Marpuibl A X npencrasiser co-
6oit 6o 0, MO0 KOMIIOHEHTY MATpHUIlhl X .
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CTPOKE COIEPXKUTCS He Dojiee OaHOM eananIlbl. JJokaxKuTe, 9T0 Bee COOCTBEHHBIE UMCJIa 3TOM MaTpH-
1Bl B 00/J1aCTH KOMILJIEKCHBIX YHCeJ TT0 MOy o paBHbl 0 win 1.

OrtBer. Ilycth nenyneBasg marpuna-croyoer; X n3z C" gpiisgercd cOOCTBEHHBIM BEKTOPOM MaTpHU-
bl A, oTBedaronmM co6CTBEHHOMY 3Had9eHnio A\, To ectb AX = AX. Samerum, 4T0

A2X = A (A-X) = ADX) = MAX = A2X

AFX = A (A1 X)) = AOFLX) = MWTAX = MR X

Tak Kak B KaxKJ0i CTPOKe MATPUILI A coflepKuTCcs He 00Jiee OHON eTUHUIIBI, & OCTATbHBIE KOMIIO-
HEHTBI 3TOI CTPOKU PaBHBI HYJIIO, TO Jitobasi KommoneHTa MaTpuiibl AX mpejcrasisier coboit 6o 0,
MO0 KOMIIOHEHTY MaTpUIbl X .

CireioBaTeIbHO, JJIs JII0O60r0 HATYpaIbLHOro k jiobas KommoHenTa Marpuibl A X npencrasiser co-
6oit 6o 0, MO0 KOMIIOHEHTY MATpHUIlhl X .

Marpurti-cronbmnos takoro Buja B C" KOHEYHOE HYHCJIO, 3HAYUT JIJI HEKOTOPBIX Pa3IMYHBIX HATY-
pasIbHBIX 4nces p, q noayanm APX = A7X | 1o ectb \PX = \7.X.
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OrtBer. Ilycth nenyneBasg marpuna-croyoer; X n3z C" gpiisgercd cOOCTBEHHBIM BEKTOPOM MaTpHU-
bl A, oTBedaronmM co6CTBEHHOMY 3Had9eHnio A\, To ectb AX = AX. Samerum, 4T0

A2X = A (A-X) = ADX) = MAX = A2X

AFX = A (A1 X)) = AOFLX) = MWTAX = MR X

MprI mokazaJi, 9To Jjisi HEKOTOPBIX PA3/JINYIHBIX HATYPAJIbHBIX duces p,q noiayanm APX = AYX | To
ectb NP X = \1X.
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A2X = A (A-X) = ADX) = MAX = A2X

AFX = A (A1 X)) = AOFLX) = MWTAX = MR X

MbI oKa3aJm, 9To s HEKOTOPLIX Pa3/IMYHBIX HATYPAJbHBIX ducesn p,q moayuanm APX = A?X, To
ectb NP X = \X.

Tak kak X sBJIsI€TCsI COOCTBEHHBIM BEKTOPOM, TO OH HEHYJIeBOii, mosromy u3 (AW — A1) X =0 € C”
caemyet, 9To AP — A7 = (.
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bl A, oTBedaronmM co6CTBEHHOMY 3Had9eHnio A\, To ectb AX = AX. Samerum, 4T0

A2X = A (A-X) = ADX) = MAX = A2X

AFX = A (A1 X)) = AOFLX) = MWTAX = MR X

MbI oKa3aJm, 9To s HEKOTOPLIX Pa3/IMYHBIX HATYPAJbHBIX ducesn p,q moayuanm APX = A?X, To
ectb WP X = \1.X.

Tak kak X sBJIsI€TCsI COOCTBEHHBIM BEKTOPOM, TO OH HEHYJIeBOii, mosromy u3 (AW — A1) X =0 € C”
caemyet, 9To AP — A7 = (.

CrenoBarenbro, oo A = 0, mub6o \P~¢ = 1.



Bajsaua 26. DjaeMeHTaMI KBaJIPATHON MATPHUIILI SIBJIAIOTCS HYJIX W €IUHUIBI, IPUIEM B KarKI0i
CTPOKE COIEPXKUTCS He Dojiee OaHOM eananIlbl. JJokaxKuTe, 9T0 Bee COOCTBEHHBIE UMCJIa 3TOM MaTpH-
1Bl B 00/J1aCTH KOMILJIEKCHBIX YHCeJ TT0 MOy o paBHbl 0 win 1.

OrtBer. Ilycth nenyneBasg marpuna-croyoer; X n3z C" gpiisgercd cOOCTBEHHBIM BEKTOPOM MaTpHU-
bl A, oTBedaronmM co6CTBEHHOMY 3Had9eHnio A\, To ectb AX = AX. Samerum, 4T0

A2X = A (A-X) = ADX) = MAX = A2X

AFX = A (A1 X)) = AOFLX) = MWTAX = MR X

MpbI moKa3aJu, 9To JijIsi HEKOTOPBIX PA3/JINIHBIX HATYPATbHBIX dnces p, q moaydnm APX = A9X | To
ectb NP X = \X.

Tak kak X sBJisieTcss COOCTBEHHBIM BEKTOPOM, TO OH HEHyJIeBOil, mosromy u3 (AP — A1) X =0 € C"
cienyer, uto \P — \1 = (.

Crenosarenbho, oo A = 0, mubo \P~7 = 1.

3 mocsennero pasencTBa ciepyer 1 = [N~ = [A\[P77 orkyna |A| = 1. Urax, || € {0,1}, uro u

TPebOBAJIOCH JI0KA3aTh.



Cracu6o

3a
BHUMaHUue!

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

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

BepuyThca K cnucKy npe3eHTanmii?
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