3agauyu ooO1Iero 3auéra no JUHEWHoM anreope (1 moTok)
. HeogHopoHas cucreMa TMHEHHBIX YpAaBHEHUH 3a/1aHa

1 3 5 -1 4

2 -1 3 4 1
pacuIMpeHHON MaTpulei: a) A*= £ 1 -1 7 6D

T 7T 9 1 14

9 21 -15 5 10
12 28 =20 7 13

OJHOPOJHOM cUCTeMbl YypaBHeHUM. HaliTu oO1iee perienue
VCXOJHOW CUCTEMbI YPAaBHEHHUM.

. JIaHO JIMHENHOE TTPOCTPAHCTBO, JIIEMEHTAMU KOTOPOT'O ABIISAIOTCA
BCE CUMMETPUYHbBIE 7 X n-Matpuilbl. HaiiTu 6azuc u pasmepHOCTb
ATOr0 MPOCTPAHCTBA.

0) A*Z[ j Haittu ®CP cooTBeTCTBYIOIIIECH

0 0){1 0/{0

HE3aBUCHUMBI, U JTI0O00U 2JIEMEHT JIMHEWHOTO TPOCTPaHCTBA

CUMMETPHUYHBIX 2 X 2- MAaTPUIl €CTh UX JTUHEWHAs KOMOMHAIIHS.
2 -1 3 -2 4

. Haliti panr u 0a3uCHBIM MUHOp MaTpuIl: a) |4 -2 5 1 7|;

2 -1 1 8 2

1 0Y(0 1)Y(O0 O o
. JlIoKaxuTe, 4TO TpU MATPHIIBI , Lo 1 JIMHEVNHO

1 3 5 -1
2 -1 -3 4

6) |
5 1 -1 7
7 7 9 1

. B nuneiiHom nipoctpancTBe R(K() 3agaHbl 3JIEMEHTHI X1, X, X3, X4.
Haiitu 6a3uc u pa3MepHOCTh TUHEUHOU 0007T0UKH L(X1,X),X3,X4).
Pa3noXuTh 3TU 3JIEMEHTHI IO HAlJIECHHOMY 0a3uCy:

a) x;=(1,0,1)", x,=(5,2,3)", x3=(2,1,1)", x4=(4,1,3)";

0) x;=(1,1,1)" x,=(5,3,7)", x3=(5,4,6)", x4~(2,1,3)";

B) x;=(1,0,2)", x,=(3,2,8)", x5=(1,1,3)", x,2=(2,—1,3)".

6. B nuneiinom npoctpancTBe R(K() 3a1aHbl 21€MEHTHI X1, X), X3, X4.
Haiitu 6a3uc 1 pa3MepHOCTh TUHEUHON 000J0UKU L(X1,X),X3,X4).
Pa3noXuTh 3TH 3JIEMEHTHI IO HaliZicHHOMY Oa3ucy:

a) )C]:(l 9091)T9 x2:(59293)T9 .X3:(2, 1 91)T9 x4:(49193)T;
0) x;=(1,1,1)", x,=(5,3,7)", x5=(5,4,6)", x,~(2,1,3)";
B) )C]:(l 9092)T° x2:(39278)T9 x3:(1 ’ 1 73)T9 X4:(2,- 1 93)T’

7. B nuneiiHoMm nipocTtpaHcTBe P,(K,,) BCeX MOIMHOMOB CTEIIEHH HE
BbINIE 2 3a7aHbl JIEMEHTHI X1, X,, X3, X4. HaliTu 6a3uc u pa3mMepHOCTD

1



JUHEUHOUN 0007109KU L(X1,X),X3,X4). Pa310XXUTh yKa3aHHBIE JIEMEHTHI 110
HallJIcCHHOMY Oa3ucy:
a) x,()=1+7, x2()=5+2t+3F, x5()=2+1+1, x4(f)=4+1+31;
b) x1(D=1+1+5, x2()=5+31+3F, x3()=5+41+61", x4(1)=2+1+31*;
) x1()=1+27, xx()=3+2t+87, x3(£)=1+1+31", x4()=2—1+31".
8. B nuneitHoM npoctpancTBe Py(K))) BCeX MOJIMHOMOB CTETICHU HE
BBIIIE 2 3a/IaHBI DJIEMEHTHI X1, X,, X3, X4 HaliTu 6a3uc u pa3mMepHOCTh
JUHEWHOUN 0007109KH L(X],X,X3,X4) ¥ JOCTPOUTH HAMICHHBIN Oa3HC 10
0azuca mpoctpancTBa P,(K)):
a) x,(D=1+F, x2()=5+2t+3F, x3()=2+1+5, x4(f)=4+1+3;
b) x1()=1+1+8, x2()=5+31+3F, x3(£)=5+41+61", x4()=2+1+31";
) x1(H)=1+27F, xx()=3+2t+87, x3()=1+1+31, x4()=2—1+31".
9. IlycThb 3IE€MEHTHI X}, X;, X3, X JUHEHHOTO MpocTpaHcTBa R3(K,) B
0aszuce (€,); UMEIOT KOOPAUHATHI:
a) x;=(-1,0,1)", x,2=(-1,1,1)", x3=(-1,1,0)", x=(1,1,1)";
0) x;/=(-1,1,-1)", x,=(0,-1,1)", x5=(-1,1,0)", x=(1,0,2)";
B) x;=(-1,0,-1)", x,=(0,-1,0)", x3=(-1,2,0)", x=(2,0,-1)".
Jlokazathb, 4TO 3JIEMEHTHI X}, X,, X3 00pa3ytoT 0a3uc MPOCTPaHCTBA
R3(Ky). Pa3noxKuTh 2JIEMEHT X 110 3TOMY 0a3uCy.
10. DnemeHTsl 13, 15, /3, €1, €2, €3, X B 0azuce e=(e,); TMHEHHOTO
npocTtpaHcTBa R;3(K;) UMEIOT KOOPIUHATHI:
a)flz(laznl)Taﬁ:(l3190)T9f3: (I,I,Z)T, g]:(O,_l’l)T, g2:(13091)T9 g3:(09'
1,-1)", x=(1,1,1)";
b)ﬁ:(lalal)Ta f2:(19291)T3 f3:(19192)T9 g]:('laoa_z)Ta gZ:(Oa'lal)Ta
gSZ(OslaO)Ta x=(1,0,2)T;
C)fl:(zs 1 > 1 )TafZZ( 1 929 1 )Taﬁ:(l > 1 > 1 )Ta glz('39'29'2)T9 gZZ(' 1 9'29' 1 )Ts
25=(0,3,1)", x=(2,0,-1)".
JlokazaTh, 4TO AJEMEHTHI [}, f>, f3 U g;, €5, €3 00pa3ytoT 0a3UCHI B
npoctpaHcTBe R;3(K ). Halitu: maTpuny nepexoaa ot 0azuca {f}

0asucy {g} u mMarpuiy nepexoja ot 6azuca {g} k 6asucy {f};
pasyioKeHue 3JIeMEHTa X Kak 1o 6azucy{f}, Tak u o 6asucy {g} .

11. JInunennsil onepatop A, JIEUCTBYIOIIUN B IMHEWMHOM ITPOCTPAHCTBE
R;(K)), B 6a3uce e=(e,); umeeT matpuny 4.. Halitu maTpuiry 3Toro
oriepaTopa B 6asuce f=(f;);, €CaIu MaTpuIla epexoaa ot 0a3uca {e} K

Oasucy {f} paBHa marpuie C:
-1 0 -1
1o-1 1
-1 1 0

1 20 -1 -1 -1 1

a)A~=l0 1 1, C=|0o 1 1] 0)A4~|0 . C=
1 1 0 3

2

O = =
—_ = O

2 01



10 3 -1 0 -1
B)A~l0 1 1,C=]0 -1 2
10 1 -1 0 0
12. Haiftu 6a3uc u pa3MepHOCTh siJipa oneparopa A, 1eMCTBYIONIETO B
JuHeHoM mpocTpaHcTBe R3(K ), ecau Marpuiia onepatopa A B O6azuce

11 2 13 7 10 2
e=(e);umeetr Bua: a) A= |2 3 5, 0)A4=|1 1 3| B)A~|1 1 3|
1 23 125 215

13. Haiitu 6a3uc u pazmepHoCTh 00pa3a oneparopa A, J€HCTBYIOLIETO
B JIMHEHOM TipocTpaHcTBe R;3(Ky), ecau Marpuiia onepaTtopa A B

11 2 13 7
0asuce e=(e,); umeeT BUA: a) A=|2 3 5 0)A~=1 1 3|
1 2 3 125

10 2
B)A~1 1 3|
2 15

14. 3anana matpuna 4, B 6asuce e=(e,); TMHEUHOrO onepaTopa A,
JENUCTBYIONIETO B JuHEHOM npocTpancTBe R3(Ky). Halitu co6cTBeHHbBIE
3HAYEHMsI ITOTO orneparopa. s Kakaoro COOCTBEHHOTO 3HAYCHUS
MOCTPOUTH MHOKECTBO BCEX COOCTBEHHBIX BEKTOPOB:

2 0 1 2 -1 0 2 0 -1
a)A~=|-1 1 -1,0)A4=|0 1 0 B)A~-21 2|
0 0 1 -1 1 1 0 0 1

15. B 6a3uce e=(e,), nuHeniHoro npoctpaHcTBa R,(K;) kBagpaTuyHas
dopma umeer Bux: a) O(x)=(x")*+2x'x*+2(x°)* +x'x*;

b) O(x)=x'x"+2(x° *-4x’x"+2(x")’;

¢) O(x)=(x')*+4x'x’-(x*)?-xx".
Wcnonw3ysa meton Jlarpanka, MpUBECTH KBaJAPAaTUUHYIO POpMY K
KaHOHWYECKoMY Buy. HaifTu MaTpuiry nmepexoja ot 6asuca {e} K
KaHOHUYECKOMY 0a3ucy.
16. B eBKIMO0BOM IPOCTPAHCTBE 15, B KOTOPOM CKaJISIPHOE
MIPOM3BEJICHHE onpeaesieTcs GopmyIion (x,y) = y] +x2y2 3aJ]aHbI

st ) 0ecl | - ) 9l o)

Jlokazatb, UTO AJIEMEHTHI €;,e, 00pa3yoT 0a3uc NpocTpaHcTBa 7.
HaiiTu koBapuaHTHBI METPUUYECKUIN TEH30p B Oasuce {e} .

17. B eBKIMI0BOM MPOCTpPaHCTBE P; BCeX MOJMHOMOB, 3a/ITaHHBIX Ha
cermenTte [0,1], crenenu He BbIlIE 1 CO CKAUTSIPHBIM MPOU3BEICHUEM,



1
onpeaesieMbIM GopMyIIon (X,y)= I x(t)y(¢)dt , 3aJAHBI DJIEMEHTHI €,=1,

0

e,;=t. JlokazaTh, 4TO 3TH 3JIEMEHTHI 00pa3yI0T 0a3UC MPOCTPaHCTBA P;.
HaiitTu KOBapuaHTHBIN METPUYECKUM TEH30p B 3TOM Oa3uce.
18. B eBKIIMI0BOM MPOCTPAHCTBE, B KOTOPOM CKAJISIPHOE MPOU3BEICHUE
BBeneHO dhopmyiIoit (x,y)=x"y' +x*y°+x’)’, 3a1aHbI SeMeHTHI:

1 1 0 1 0 1

a) Zi=1|, Z,=|0 |, Z3=| 1 |; b) Z;=|0|, Z,=|0}, Z3=|1]. I[OKEB&TB, 4gTo

1 0 0 1 1 0
AJIIEMEHTHI Z;, Z, Z3 IMHEUHO He3aBUCUMBI. [[pUMEHUTH K 3TUM
aneMeHTam aiaroputm [Imuara (6€3 HOpPMUPOBKH).
19. B eBkIM10BOM NMPOCTPAHCTBE P; BCEX MOJUHOMOB, 33/IaHHBIX Ha

cermente [0,1], crenenu He BbIlIe 1 CO CKAUTSIPHBIM MPOU3BEICHUEM,
1

onpenenéHHbM GopmMyIIion (X, y):Ix(t) y(¢)dt , 3aJTaHBI JIIEMEHTHI X;=1,

0

X,=t. Jloka3arb, 4TO 3TU BJIEMEHTHI JUHEHHO HE3ABUCUMBI. [[pUMEHUTH K
HUM asiroput™ IlIMuara (0€3 HOpMUPOBKH).

20. B oproHOpMHpOBaHHOM 0a3uce (e,), eBKJINI0Ba MPOCTPAHCTBA
3a/1aHbl KOOPJAUHATHI DJIEMEHTOB X/, X, X:

a) x;=~(1,0,0,1)", x,=(1,1,0,0)", x=(1,0,0,0)";

6) x;=(1,0,0,-1)", x,=(1,0,2,0)", x=(1,0,0,0)";

B) x;=(1,1,0,1)", x,=(1,0,0,0)", x=(1,-1,0,0)".

HaiiTi mpoekiuto 3J1eMeHTa X Ha MOJANPOCTPAHCTBO L(X;,X)).

21. IHogmpoctpancTBO M €BKINA0BA MPOCTPAHCTBA C
OPTOHOPMHIPOBAHHBIM 0a3HCOM (€,); 3a1aHO YpaBHEHHEM x' -2x°+3x"=0).
Haiit 6a3uc OpTOrOHAIILHOTO JIOMOJIHEHUSI K MOJAINPOCTPAHCTBY M.

22. B opToHOpMHpOBaHHOM 0a3uce (e,); €BKJINI0Ba MPOCTPAHCTBA
310

MaTpula JUHEHHOTO orniepatopa A umeeT Buag A.=|1 3 0|. Halitu:
00 4

OPTOHOPMHUPOBAHHBIN 0a3uc {f} U3 COOCTBEHHBIX BEKTOPOB OllepaTopa

A ; MaTpuLy mepexoza ot 6asuca {e} K 6asucy {f}; MmaTpuiy nepexoja

oT 6a3uca {f} k Oazucy {e}; MaTpully oneparopa A B Gasuce {f}.
310

23. Ilyctb B,=|1 3 0|- MaTpula CHMMETPUYHON OUIMHENHON (hOPMBI B
0 0 2

OPTOHOPMHPOBAHHOM 0Oa3zuce (e,);. Halitu kanonnueckuii 6asuc {f}



3TOM OunuueHou Gopmbl. HaliTu Matpuily nepexoja ot 0asuca {e} K

Oasucy {f}.

24. Jlokazats Teopemy Iludaropa B eBKINI0BOM MPOCTPAHCTRE:
ecmn (x,y)=0, 10 =y =[x +[y]"
25. IlycTh B €BKIIMAOBOM MPOCTPAHCTBE JIaH OPTOHOPMHUPOBAHHBIN
0azuc (e,),. Jlokaxure, 4TO IS TFOOOTO 3JIEMEHTA X 3TOr0 MPOCTPaH-
CTBa €r0 KOOPJMHATHI BRIUUCIISIOTCS 110 hopMyJie x* :%,k =1,n.

ko>%k
26. B mMHEWHOM ITPOCTPAHCTBE B, 3aaHa npsiMasi, UMEIOIIas B
IPSIMOYTOJIBHOM AEKAPTOBOM cucteme koopauHat Oe;e, ypaBHEHUE
V=KX, a TAKK€ JIMHEUHBIA OIIEPaTOP A, MIepEeBOISILINI 10001 BEKTOP @
B BEKTOP b, CHMMETPHUYHBIN €My OTHOCUTEIIBHO 3TOM nipsamoi. Halinure
MATpHIY JIMHEHHOTO omepatopa A B Gasmuce e, es.
27. Ilycte L(cosx, sinx) - nuHelHasa obosouka. Halinure Marpuiry
oneparopa auddepeHIpoBaHus, I1eHCTBYIOMIETO B IPOCTPAHCTBE L, B
0azuce (cosx, sinx).
28. IlycTb y — GUKCUPOBAHHBIHN 3JIEMEHT JIMHEIHOTO TPOCTPAaHCTBA V3.
Haiinute coOCTBEHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI ONIepaTopa
Az = [z,y], vXeVs.
29. Ilycts nana marpuna C, y kotopoit detC= (). Jlokaxxure, 4To
marpuna CC" SBJISETCS MOJOXKHUTEILHO ONPENEIEHHOM.
30. Jokaxure, 4To ecinu A — MOJIOKUTEIBHO ONPEACIEHHAS MAaTPULIA, TO
a0, k=1,n.
31. KpuBast BToporo nopsijika 3ajiaHa ypaBHCHUEM
2(x")7-4x"x’+5(x°)° +8x"-2x°+9=0. Vcrionb3ys HHBAPHAHTEI yPABHCHHS
BTOPOM CTEIEHU, TPUBECTU ATO YPABHEHHE K KAHOHUYECKOMY BHUJY.



