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a) X =AB- BA,
b) X = AB - BA,

c) X =AB- BA,
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g) flz)=22-1, A= (1 1 0]|;
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c) AX =0, r,z;eA::(”i “1),03(3 8),
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f) AX~XA=B, meAz(
g) AX-XA=B0B, meAz(
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-6 -4 -2 =5 85 -3
20. a) | 1 -2 2] b) [ -3 -4 -3 |.

-1 4 -3 -1 3 .1
-8 -2 -9 4 -2 -3
30. a) 1 -1 -1}, b) 7 =5 =2 |.
-1 2 3 -3 2 1
§ 3. Cucremsl maefHRIX ypaBHeRMH

1. Ucnoms3sys dopmymnt Kpamepa, pemmts creyomme CECTEMBI:

) 2z1 + 523 = 3 b) 200z, — 101z, = 95
52y + 929 = 4° 401z, — 199z, = 208°
3z + 225 + 5z3 = 17
c) 4z, + 3z3 + 623 = 22 -
Ty + I = 3
~ 3z, + 223 = 0
d) 1 — 225 = *--3;
L 227 — 622 + 23 = —T
[z, + 4z, = 13
e) J.’B1—-2$2—-:L'3= 8;
| Tzo + 23 = 24
( 4z, + 923 = 17
f) {321—23:24'33:3: 93
\ 721 — 8z, + r3 = -1
2z, — 3 — 623 = -3
g) 21 + 29 — 3zz = 2
i 321 + 522 + z3 = 12
229 — 513 = -3
h){xl—xz—zg,: 1;
| & —-3zz3 = 0
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i) 3z, + 2z, 13 ;
| 271 + 322 — 423 = 8
f3.’131+2222—- z3 = 13

_]) { $1+4Z2—4$3= 7;
k$1+3$2—3$3= 6
( 2z + 4z5 + 623 = 22

k) ¢ zy + 222 + 423 = 13;
| 221 + 322 + 223 = 13
($1+61‘2—3$3= 7

1) J2z1+5m2—2x3= 8;
[ 71 — 3z2 + 223 = -1
T3 — z3 = 2a

m) {:z:1+a:2=26’
(22, — 220 — 23 = Oa

n) {2z + x5 + 225 = 9b;
. T1 + 2z — 223 = Oc
(21 + 2o + 23 + 24 = 4a

o) <a:1+:z:2—:t:3~—:zc4-::4b
Ty — Ty + 23 — 24 = 4c¢°
| Z1 — %2 — I3 + 14 = Ad

2. PenraTs crieyromue cucTeMbl THHERHBIX ypABHEHHIE:

— Top — 223 — 34 = —1

a) Ty + 32 + 823 + S5z4 = 6;
Ty + 220 + 623 +4z4 = 5

Ty — T2+ T3 — 24 = 6

b) T3 + 224 = —1
Ty — T2+ 223 +2z24 = 4°

21, — 225 + 213 — Ty = 12
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d)
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h)

)
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5.’1,‘1 = 3332

T2

b) 3:‘81 s )
3.’81 = 22)2

+ 4+ +

2273
I3
2:123
22:3

(e I e B o B

204 — O5z5 =
Ty — 3z 5 =
Ty — 3Ty =

§ 5. Co6cTBerable 3HAYEHAS B CTOJIOIMBI MaTpHIL

1. Hafite cobcreenuble 3HaYeHAS B COOCTBEHHBIE CTONOIBI
CIeAYIOIHX MATPHI] BTOPOTO NOPSAIKA:

”(8-4)
d) {;:ﬁ):
g) (;wf);
il

b)

k)

(
(
(
(

2
3

4
2
2
3

4
6

-1
-2

)

!
B W N WW

!

|

N’ S S’ S’

|
-t OO

9. Hafita coBCTBEHHBIE 3HAYCHAS B COOCTBEHHBIE CTONOIB
CEIYIONIMX MATPHAI, TPETHEro HOPIAKA:

); b)

1 -1 1
a) |[-2 0 2
-2 -2 4
11 -1
c) 11 3
1 3 1
-5 —-14 4
e) 6 14 -3
4 8 1
6 -4 -7
£) 4 -3 -4
5 -3 -6
'8 -7 3
) |9 -8 4
4 -4 3

d)

h)

j)
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3. Hafite cobcTBeRRENEe 3HAYEHAA ¥ COOCTBEHHEBIE CTONOIEL

CeRYIOIHX MAaTPHY, 9€TBEPTOrO NOPAIKA:
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=z
0/
ok
2-;)

—1
2
|
-3
0
9 —
-1

=]
2
-2
-2
0
2
-1
4

1
2
0
0
2
1
0
1

)

o
|

)

e — N
O e H o=t O OO
bl S
= O ™~ = O WO
H el O H NCOC OO
! I
vl e MO -~ NNNO
o o N e
< )

53



adiTH Ta-
D, uto

=R
<
E
H =
5B
— Ol O] rd O O MM ot O &
Pororl S R _ em
- OO HrHMNO MMM NS~ N mn
— = = = mn
LE 3 ms
) = - =
B T S i ~ mm
I 1 - OO o O W.P
I N [ | eM
=
— O -t v &
b bl omem o0 rd v vt O3 v e OF vt O
oo i g
O~ NO N .
| TR | et o
O N 000 NHOH ~OCOO mm.
~ - — N . \.\ 2
o) ) = @ -
i

SDS—1:

A

) "~ .«~ \\\i/
)\-’ll
o M o 00
{7 oo = =
R T R
o0 o .o -~

~ o i o
& L] L]

- OO0 OO
- N - ~ -0 e O o

N S N S’

{ - oM N —~O

pund g
T 3_"% Ne MNO N A

~\ /N PN AN S e e

P~ s S e — o~

< o o e g8 o]

54



- N N S

- . M MW 00 ™ O I

. e MM OO NN e
111_; OJ“O F-fF 1 1_.___ 1

TENS N ey e AN
QD | [ w1~

~ O
WO ™© AN o N | A o
Pl | | I I N

S N e SN N N S
H ] i I i I i
- ,_

£
-
B
o)
£) w i
LR o e
MO M o on
ar 2031415 G300 m
“ Il e en =
- ~ | P 1 ] ¥~ o
20301049_00_“2 b
o ¢
2~ | 4lbm N < m
Yo F S—
N NOMm = A0 N W o o 2
N S e N e S i S R _=
CHEC £ 0 = ]

5. Hcnonmesys pasnoxerne A = SDS~! (cmorpr npemsiaymyio 3a-

55

100

I1 4%

—100
VA4,

pr——

199

o) f(A)= 3 A%,

k=100

—
—_—

11

A,
~10

AT

k

f) f(4)=vV4,

a) f(A)
b) f(A)
d) f(4)
e) f(A)
g) f(A)



h)
i)
j)
k)

D)

f(4) = V4,
f(4) =sin %A,
f(4) = cos 54,
f(4) =tg 74,
f(4)
f(4)

= arcsin -;—A,

s 1
= arccos 2A,

f(A) = arcctg —l-A,
V3

f(4) =
f(4) =
f(4) =log, A,

f(A) =log; A

f(4) = \/Z’

f(4) =

f(A4) =sin £ A,
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1 -4 4
w) f(A) = cos %A, A= -2 3 -4 |;
-2 4 -5
11 12 -6
x) f(4) =ctgi£A, A=| -8 -9 4 |;
4 4 -3
q 7 -8 —4°
y) f(A)=arcsin—A, A=|4 -5 -2 |;
V2 4 -4 -3
-1 -2 =2
z) f(A)=arccos—\g—§A, A= 2 3 2.
-2 -2 -1

KonrTponsHoe 3anamme Ne5.,

g MaTpHEIE! U3 MyEKTA a) HafTH ee COGCTBEHHNBIE 3HATEHAS H CTONG-

B, B OyHKTe b) — HafiTe Takywo marpumy S, 9To Marpuma S~1AS

AHArOHATHHA, H 3TY JAATOHAIBLHYIO MATPHLY, B IIYHKTE C) — BHIIHC-
JIATH 3HaYEHHe yKa3aHHOH ¢yHKmuEm.

(1 1—2) (3 -2 -—1)

1. a) 2 -2 -2 |; b) 4 -3 -1 |;

2 -1 -5 4 -2 -2

1 -2 2
c) f(A):sin%A, A=| -2 1 -2 |.
-2 2 -3
3 -1 1 6 -4 —4
2.a) | 5 -2 3 |; b) [ 4 -4 -2 |;
1 -1 2 1 -2 1
-3 2 2
e) f(A)=arcctg—\-g—-§A, A=| -2 1 2 |].
-2 2 1
2 =3 2 1 2 -2
3. a) 5 -6 3 ]; b) 1 -2 1 ];
4 -4 1 2 2 =5
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-4 1.
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C) f(A) == IOgZ Aa
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-2 -2
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3 4 -6
4 3 -6 |.
4 4 -7

)

A

¢) f(A)=ctgFA,

1 1 -2
2 -2 -2 ];
2 -1 =5
-3 2 2
A= -2 1 2 }].
-2 21

4 1 -2

15. a) 2 1 -2
TN S

c) f(A)=sin%A,

\2 2 -1

)I 5
I~ I B “~
11 evew
b
— -t
I I B S - )
Wt o M A
I
~~
= =
-z N -~
NN <
80
77y 2
il
~~
-~ O & M\
gL e e
— S~
a W
e
i

-9
—4 ); b)
-3

=1
-d
-2

2
17. a) 8
2

T
3A’

c) f(A) =cos
18. a) (

-6 3
-6 2
-2 1

1
2
1

c) f(4) =34,

)

-1 1
-2 3
-1 2

60



1 -2

4 -4 |;
-1 -1
-2 2 )

3
2
2
3
6
2

o

3 1 -1
20. a) 8 -9 7
4 -8 6

c) f(A) = arccos ?A,

-5 6
-2 3

).

-1
-1
-2

6
4
2

(
¥

b)

~7 -9
5
-8 —6

7
4
4

c) f(A) =24,

21. a)

=]
-1
-2

1 2
3 3

2 1

-4 -6
-3 -6 |;
-2 -2

7
6
3

73 -9
-9
-3

3 7

I

A

V4,

c) f(4)

3 3

(

\) %
NN~ 7 ™~
bl ot
N o~ N U <H
I S

D N AN oo
/‘\I/—I\
I

P
- <
\!'/

D < © <
N R
-V}

M~ =t 00 R

|

I

N~ o< <
( ﬂ
© <

e
]

-9
-6 g
-7

2 6
by [ 2 3
2 4

61

)

-3 2
—6 3
-4 1



-2
-2 .
-2

-1
-1
-1

4
A=\ 4
4

c) f(4)=34,
26. a) (

-3
-1 |;
-7

-2
-3
-2

4
3
6

b)

-1 1
-2 3 |;
-1 2

3
5
1

2
-2 ].
-3

-2
1
2

1
-2
-2

A =

c) f(A) = cos %A,

27. a) (

-2
-2 |;
6 4 -5

2 2
3 1

c) f(A) =sin %A,

~ NN NN
O_al.a_u |1
A - e
242 |
et

1 -2
-2 =2
-1 -3

1
2
2

) o

-9
—4
-6

-7
-1
-8

7
29. a) 4
4

~2 2
-3 2 ].
-2 1

1
2
2

A

¢) f(A)=sin %A’
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§ 6. HexoTophie mprroxxenns (Monens JleoHTHeBa)

1. [Ing cnemyomux AAEHKX HCOONHeHAs OajsaHca B TeKymleM To-
oy mpyms orpacismu I m I ompesesATh BEITyCK HMH BaJIOBOX
NPOAYKIMHE B IUIAHOBOM mepmEoAe (BCe MAHHBIC B YCJIOBHBIX €IH-

HHIAX).
Orpacas | ITorpebnerme | Koneunstt | Banosoi#t | Ilnan
2) I II OPOLYKT | BHINYCK
I 264 198 198 660 320
I 78 39 273 390 420
O'rpacir; ” Howpeﬁneaﬁe ‘koné;gﬁtﬁ Baﬂosoﬁ IInam
b) 1 I OPOAYKT BBIIYCK
I 336 252 252 840 190
I 111 37 222 370 180
Orpacns | ITorpebnenne | Koreunsnit | Banosok | [lran
o) I II OPOXYKT BBIIIYCK
I 92 184 184 460 130
I 68 34 238 340 180
Orpacis | Ilorpebnesme | Komegnsdi | Banosoit | Ilnan
d) 1 IT OPOAYKT | BBIIYCK
1 188 | 141 141 470 190
1 219 73 438 730 520
Orpacins | Iorpebmerne | Koreunsut | Banosoi#t | Ilnan
e) I H IPOOYKT BHITYCK
I 180 180 90 450 90
I 75 50 125 250 200
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g)

j)

k)

Orpacme | ITorpebnerue | Konewnsui | Banosoit | Ilnan
I II OPOAYKT BRIDYCK
I 410 246 164 820 160
11 115 230 805 1150 1290
Orpacs | ITorpebnerme | Konewnnidt | Bamosoit | ITnan
I I IPOAYKT BBITYCK
I 120 120 60 300 60
II 388 194 388 970 390
Orpacne | Horpebnenne | Komeunsr#t | Banosoit | Ilian
| a UPCAYKT BBIYCK
I 78 78 234 390 180
I 104 208 728 1040 550
Orpacrs | Ilorpebnerne | Koneunrit | Bamopoit | [lnan
I I HPOXYKT BHIIIYCK
I 303 303 404 1010 590
II 141 141 188 470 230
Orpacis | ITorpebnerme | Koreanxidt | Banoso#t | Ilnan
I I OPOAYKT BBIIYCK
I 90 90 120 300 100
I 376 282 282 940 380
Orpacas | Ilorpebrenne | Konewnsnt | Banosoft | Ilnan
I I OPOAYKT BBIIYCK
I 192 144 144 480 140
I 186 93 651 930 760
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)

)

q)

Orpacis | ITorpebnerne | Konewnstt | Banopo#i | IInan
I I OPOAYKT | BBIIYCK
I 450 360 90 900 120
i} 142 71 | 497 710 610
Orpacrs | Iorpebnenne | Komeunstit | Bamosoi | ILnan
I I OPOAYKT BRIITYCK
I 48 32 80 160 130
I 356 89 445 890 640
Orpacms | Hlorpebnenwe | Korewnsnt | Bamosoit | [Inan
I I OPOAYKT | BHIOYCK
I 80 160 160 400 260
II 186 62 372 620 580
Orpacms | ITorpe6nerne | Koneunsnt | Bamosoii | Ilnan
I I OPOAYKT | BBIOYCK
| 136 272 272 680 340
II 78 39 273 390 400
Orpacas | Iorpebnerme | Koneunsit | Banosoit | Ilzam
I I IOPOAYKT BBITYCK
I 200 150 150 500 180
I 141 141 188 470 160
Orpacas | ITorpebnerme | Koneunwdi | Bamosoit | Ilnan
I I OPOXYKT | BBIOYCK
I 92 138 230 460 190
IT 309 206 515 1030 870
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t)

v)

Orpacns | ITorpe6nerme | Koneunsrt | Banosoit | ITnan
I I OPONYKT | BBHIIYCK
I 306 306 408 1020 430
I 148 222 370 740 440
Orpacis | Ilorpebnerne | Komeunsnt | Bamosoit | IInan
I II OPOOYKT BBIIYCK
I 111 148 111 370 160
I 354 118 708 1180 1120
Orpacis | Ilorpe6renne | Koneunsiit | Banosoil | [Inan
I II OpPOXYKT | BBIIYCK
| 245 49 196 490 150
1 280 140 280 700 350
Orpacis | Tlorpe6nerne | Koneunsnt | Banosoit | Ilnan
I I OPOAYKT BHIIIYCK
I 116 87 87 290 70
1 208 312 520 1040 440
Orpacns | ITorpebienne | Koneunnri | Banoso#t | Ilnan
1 I OPOAYKT | BHIIYCK
I 420 168 252 840 370
I 102 51 357 510 560
Orpacms | ITorpebnerne | Koneunsiit | Banosoit | IInan
I I OPOAYKT | BBIIYCK
I 320 160 320 800 250
I 80 0 720 800 1120
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Orpacap | Horpebmerme | Koreunnnt | Baropoit | Ilnan
%) I II OpOAYKT BBIILYCK
I 190 285 475 950 570
I 41 41 328 410 490
Orpacns | ITorpebierme | Koneunsdt | Banosoit | [lnan
) I I OpPOAYKT BBIIYCK
¢ I | 156 | 234 | 390 780 | 400
I 148 148 444 740 520
Orpacae | [orpebnerne | Koneunsnt | Banoeoit | [Inar
2) I II OPOAYKT BHITYCK
1 99 99 132 330 220
I e 154 539 770 770

TJIABA 2. 9JIEMEHTH JINHENHOM AJITEBPHI

§ 1. lIpuMepH BEeKTOPHBIX IIPOCTPAHCTB, MONOPOCTPaHCTBA

3nech B janee, KAK BUPOYEM M paHbIne, MaJIhle IpedeckHe OYKBHI
a,pB,...,&...,w, ¢ aEAeKCAaME WM Oe3 HAX, 0003HATAIOT IPOH3-
BOJTHHBIE BEIECTBEHHERIE THCHA.

OvieBEnHEOS RCKITOYEREE — ITC TACHO 7.

1. Kakge u3 yKasapREIX HE)Ke MHOXECTB YHCIOBBIX CTPOK' sBMIS-
IOTCA BEKTOPHBLIME HPOCTPAHCTBAMH OTHOCHTEIHHO €CTECTBEHHBIX
onepamui CIOXKEHAT MX SJIEMEHTOB M YMHOXKEHHAd Ha CKAJAP:

a) MHOXKECTBO BCeX CTPOK (0, Qa, . .. 0tn) M3 T THECET;
b) MEOXKecTBO BCex CTPOK (@), @z, ... Qy) B3 N 9HCEN,

1 Cruomumm: nocsemoBaTembHOCTH, KopTexH etc.

2 B pambHefimeM 3TO MHOMKECTBO — TAaK HA3LIBAEMOE apacMeTHIecKoe npo-
crpaHcTBO — Oyzer obo3nagaTbest Ry.
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CP€/ii KOTODBIX €CTh XOTh OJHO, PABHOE HYJIIO;
C) MHOKECTBO BCEX CTPOK (ay, arg, .. . Q) H3 n qmce,
CPeZil KOTOPBIX IEPBOE PABHO MOCTEIHEMY;
d) MEOXeCTBO Bcex CTPOK (a1, a2,...a,) B3 n gucen,
CPefH KOTOPEIX ePBOE PABHO KAKOMY-HEOYIL IPYrOMY;
€) MHOXeCTBO BCeX CTPOK (ay, Oz, ... Qy) B3 1 gHECel,
CPeI# KOTOPHIX €CTh XOTd OBl IBa OAMHAKOBBIX
f) MaOxKeCTBO BCex cTpOK (ary, s . . . Q) B3 N gucer,
CyMMa KOTOPHIX DaBHA €HHATLLE;
£) MHOXeCTBO BCex cTPOK (ay, az, . .. @) 3 n I@ECe,
CYMMa KOTOPBIX DaBHA HYJIIO;
h) MHO2KeCTBO BCEX cTpPOK (1,02,...0,) B3 n wmcen,
CyMMa KyBOB KOTODBIX paBHA HYIUO;
i) MAOXeCTBO BCex cTPoK (a, aa, ... (p) W3 N wEcen,
CyMMa MOnyJIefi KOTCDHIX PABHA €AHHIE;
j) MHOXeECTBO BCex cTpok (a1,09,...0,) 73 n wncen,
CyMMa KOTODBIX HEOTPHIATEIbHA,
k) mmoxeCTBO Beex cTpok (o, ag, . .. Q) B3 n amcen,
AN KOTOPEIX &y + 203 + 3ag + - - - + nay, = 0;
1) MEOXeECTBO BCex cTpok (1,2, ...ay,) B3 n amcen,
AN KOTOPBIX @1 + a3 + a3 +--- + ol = 0
M) MHOXKECTBO BCEX CTPOK (1,0z,...0,) #3 n wEcen,
AIA KOTOPHIX 1 — 203 + 303 — - - - L nay, = 1;
n) MHOMECTBO BCEX CTPOK (1,3, .. .yn) A3 1 wmCe,
A1 KOTOPHIX NEPBOE PABHO CyMM€ OCTAJIbHBIX,
TO eCTb (a3 = g + g + - -+ + ay;
0) MEOXeCTBO BCEX CTPOK (ay, sz, ... 0p) @3 N wEces,
ZJ18 KOTOPBIX XOTH GBI OTHO PABHO CyMMe OCTANLHEIX;
P) MHOXeCTBO BCex CTpok (ay, o, . . . ep) H3 N 9BCEN,

ANE KOTOPBIX &y "02203_0!4305“'0(5:'--::0;
q) MHOXECTBO BCeX CTPOK (ay, g, . .. ay) B3 1 qECeN,

I) MHOXECTEO BCeX CTPOK {011, Qa, . .. () B3 1 wmcen,
A KOTOPHX 0 ~ a3 =0 —af =af —a2 =--. = (;
S) MHOKECTBO BCEX CTDOK (Q1, 2, ... ayp) W3 T qHCet,

ANE KOTOpEX of —af =af ~af =ad —ad = ... = 0
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t) MEOKecTBO BCex cTpoK (o, Qz,...qy) H3 N GmCel,
A1 KOTOPRIX 02002 — 2002 = 2002 _ 42002 — ... _
1) MHOKECTBO BCEX CTPOK (@1, Qs,...Qs) B3 N THCE,
A KOTOPEIX @203 — 2003 = 2003 _ 42003 _ ... (),
V) MHOXXECTBO BCEX CTPOK (1,03, ...Q,) H3 N IHCEN,
A KOTOPBHIX 1 = Qp, O3 = Qp—1, @3 = Ap_-2..., An = Q7;
W) MHOXeCTBO BCeX CTPoK (a1, az,...qy,) H3 n uncern,
AJI KOTOPHIX CyMMa JIOOBIX OBYX OJHA H Ta XK€,
TO9HEe: a; + ; = Q@ + (o, HIPAIEM BCE HHAEKCH Pa3THIHHI;
X) MHOXeCTBO BCeX CTPOK (aj, a3,...Qy) A3 N THCEN,
AN KOTOPHIX Pa3HOCTH OOBIX JBYX OHA H Ta IKe,
TOYHEE: Q; — Oj = Q} — (¢, IPHYEM HHACKCHI PAa3THIHEL;
Y) MHOXKECTBO BCeX CTPOK (aj, a2, ...y ) H3 N QHCE,
AJIE KOTOPHIX CyMMa MOXYyJied JIFoObIX ABYX OfHA H Ta Xe,
Togmee: |a;| + |aj| = |ax| + ||, opraem mEAEKCH pasmEAIHLL,
Z) MHOKECTBO BCEX CTPOK (ay, (@, ...Qy) B3 1 GHCe,
JJI KOTOPHIX MOZYJIE CYMM MOOKIX ABYX OXHHAKOBEI,
Tounee: |o; + a;| = |ax + oy, npEYeM WHAEKCH Pa3TAIHEL

2. Kaxwe M3 yKa3aHHEIX HMXKe MHOXECTB SBJISIOTCS BEKTOPHBIME
OTPOCTPAHCTBAMHI OTHOCHTEILHO €CTeCTBEHHLIX OHEepamHi CloxKe-
HHS BX 3JIEMEHTOB H YMHOXEHHUS Ha CKAJIID:

a) MHOXKeCTBO Beex cronbmos X = (&1, &a,...&,)T w3 n wacer;’
b) mBoxecTBO Beex cronbmos X = (£1,&3,...£,)T @3 n wmcen,
ang koropex AX = O,
rae A — BekoTOpag m X n MarpEna (Boobmie rosops, m # n);
¢) MHOXeCTBO Bcex cronbmos X = (£,&2,...£,)T B3 n gmcen,
ang xkoropsix AX = B,
rne A B B # O — BeKOTOpEIe MATPHILI HOIXOALINErO TAIA;
d) mmoxecTBO Beex cronbnos X = (&, &s,...&n)T U3 1 wmcen,
ang xoropex AX = X,
rae A — HekKOTOpad KBaApaTHAS N X N MATPHLOA;
e) MEOXecCTBO Bcex cronbmo X = (£1,&,...£,)7 B3 n ancen,
ang xkoropex AX = BX,

3 Dra gpyras Momems apadmMeTHaecKoro mpocrpancrsa Gymer ofo3madaTh-
¢z R™. fcHO, 9TO HeCymeCTBEHHO, KaK 3ANMCHIBATH 9YHCIA — B CTPOUKY
mma B cronben. Ha yyenom s3mike rosopar, aro R™ u R,, msomopdHL.
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rie A 1 B — HeKOTOpHIE MATPHIE ONHHAKOBOL'O THOA;

f) MEOXecTBO Beex m X n MaTpmEn (BooGme rosops, m # n)
A= (o), tme1<ig<m,1<j<n

g) MHOXKECTBO BCeX m X 1 matpun A = (a;;),

1<in s
IJIS KOTOPRIX Eu?g?gm a;; = 0;

h) MBOxeCTBO Bcex m X n MaTpum A = (aij),
1<i<n i+ 4 £
JJIg KOTOPBIX Elg;?gmbl)"‘“'aij = 0;

i) MEOXXECTBO BCeX M X n marpun A = (ay;),

AJIS KOTOPHIX Zigé’:‘ lai;| = 0;

j) MHOXKECTBO BCcex m X n Marpman A, Takux, ato AB = O,
rae B — ¢urcEposarnas n X p MAaTpHIA;
k) mEOX€CTBO BCex m X n Marpun A, Takux, aro BA = O,
rae B — dukcuposannasg p x m MaTpHOa;
1) MEOXeCTBO Beex m X n MaTpHR A, Takmx, wro BAC = O,
rae B — dukcuposannag p x m MaTpHIA,
a C — ¢dexcEpoBammas n X g MaTpuna ;
IN) MHOXXECTBO BCeX KBAAPATHHIX 1 X 7 Marpmn 4 = (oy5);
) MHOXECTBO BCEX KBAJIDATHBIX 71 X . MaTpHm A,
Tak®x, 910 BA = AB,
rae B — ¢uxcaposannas n x n Marpuma;
0) MHOXECTBO BCeX CHMMeTpHYecKux? n X n MaTpHI;
P) MHOXXeCTBO BCEX KOCOCHMMETPHYECKHX® 71 X 7 MaTpHII;
Q) MHOECTBO BCeX TPEyroasEBIX® n X 1 MaTpH;
I) MHOKECTBO BCEX YHETDEYTONBHBIX 7 X N MATDHI;

§) MHOXXECTBO BCeX HHJIBTPEYTONBHEX® N X 7 MaTpHD;

4 Ksanparnas n x n marpuma A = (aij) BaswmBaerca cmmmerpraeckod, ec-
JmAT=A,'.roec'rba,-j=a_,-,-m1$i,j$_n.

5 Ksanparmas n x n marpmna A = (a;;) Hasmmaercs KOCOCHAMMETPHIECKOH,
ec:mAT=—A,roecma;j.=-aj,-,zmnls;i,jgn.

8 Kpanparmas nxn Marprma A = (o;; HassBaercs Bepxnedf TpeyroabHOL, ec-
7 €€ SNEMEHTH!, PACIIONOZKEHHEIEe HIDKE AWATOHANH, DABHKL HYJIO, TO €CTh a;; =0
mpxr 1 € j < i < n, aHAJNOTHYIBO ONpeREITLTCH HIKHAST TPeyroslbRas MaTpHIA.
ITo ymonqammo Tpeyromaas MATPHLA — 3TO BEPXHHA TPEYTONLHAS MATDHIA.

" Tpeyromsnas marpmma masmmaercs YEETDEYTONbHOH, eCIM ee 3IEMEeHTH,
PacOOIOXeHHBIe HA AHATOHAH, PABHEI eJHHUTIE.

8 Tpeyrompman MaTpHOA HA3LIBAECTCA HUILTPEYTOIHHOH, €CIIA ee IEMEHTH,
P3CTIOJIOXRERHEIE HA JHATOHAH, DABHE! HYJIO.
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t) MHOXKECTBO BCEX KBAAPATHHIX 7 X N MaTpHn A,
TaKHX, 9T0 MaTpuna AB caMMerpudHa,
rae B — dbuxcrpoBammaa n X n MaTpHOa;

1) MHOXXECTBO BCeX KBAJPATHRIX MATPHUI, OAHHAKOBOI'O MOPSIKA
C HyJEBEIM clesom;’

V) MHOXKECTBO BCEX KBAIPATHHIX MATPHI] OMAHAKOBOTO NOPSIKA
CO CIIEOM, PABHBIM €IMHHATLE;

W) MHOXKECTBO BCEX KB3JPaTHLIX MaTPHI OAXHAKOBOI'O MOPAIKA
cJreZ; KOTOPLIX PaBeH CyMMe HeJIHArOHAILHBIX 3JIEMEHTOB;

X) MHOXKECTBO BCEX MaTpHN A OZERAKOBOrO MOPIIKA,
I KOTOPBIX el MaTpunul AB paBen Hymo,
rae B — ¢dmkcupoBaHHag MATpPHOA TOrO K€ HOPIAKA;

V) MROXKECTBO BCEX MATDHL A OXMHEAKOBOLO NOPIALKA,
19 KOTOphIX ciel MaTpunsl AB paBen cireny Marpamst A,
rne B — ¢ukcHpoBaHRas MaTPHIA TOrC XK€ NOPAIKA;

%) MEOMWECTBO BCEX MATDET, A OXUEAKOBOFO NOPEIKA,
IId KOTODBIX cnen, Marprnbl AB pasen cieny MaTpunn B,
rae B — drxcrpoBaEEag MaTPHIA TOTO XK€ NOPSAIKA.

3. Kakpe B3 yka3aHHAIX HHXKe MHOXeCTB (PYHKIHH, ONpeaeNeHHbIX
Ha wATepBane (—1;1), FBAAIOTCE BEKTOPHBIMA HPOCTDAHCTBAME
OTHOCHTENILHO €CTECTBEHHLIX ONMEPANNH X CIOXEHAd M YMHOXKe-
HHAS Ha CKAJIAD:

a) MHOXXECTBO BCeX OIPAHHYCHHLIX (DyHKIHiIL;

b) MHOXecTBO BCex HenpepHBHEIX GyHKIMIL;

¢) MEOXEeCTBO Bcex (GYHKIHHA, MOLYIb KOTOPhIX HENPEPHIBEH;

d) MEOXecTBO BCex (yBKIAN, KOTOPLE HEIPEPHIBHBL
FUTH EMEIOT Pa3phIBH TOJEKC 1-r0 poaa;

e) MEOKeCcTBO BCex GyHKIH, obpamaiomuxcd B BYIb
ne xpatmet Mepe B OOHOR TOYKe;

f) MEOXeCTBO BCex pyHKIME, obpalmaomuEXcs B HYJIb
B dEKCEpOBAHHON TOYKE;

g) MEOXeCTBO Beex muddepermupyemMurx §yHKImi;

h) maoxecTBO Beex muddepermupyemerx byrxmmi,
IPOM3BOLHAS KOTOPHIX Takxke maddepennupyema;

9 Cnenom xBanpaTHON MaTpHIE A HASHBAETCH CYMMa ee QMATOHATLHBIX e
MeHTOR, 0603magaercs Sp A, mma Tr A, wm tr A.
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i) MROXecTBO Beex weTHBIX byHKIHIL;

j) MEOXCeCTBO Takmx dymKNmiE f(z),
aro byrxmma g(z) = e f(z) meuerna;

k) mroxecTeo Taxex mabdepermapyemsx byrxmudt y = f(z),
aro y' = 23y — 222 + 3z — 4;

1) MEOXECTBO TAKWX maddepermupyembx byrxmait y = f(z),
aro ¥ = y?;

4. Y6emasmacy, uro nogmuoxecrsa Wy, Wa, ... seasiorcs NOZIpo-
CTPAHCTBAMHA IPOCTPAHCTBA V', HAPHCOBATH AHATPAMMY BKIIOYE-
HEW BX OPYT B Ipyra:

a) V=08 ={(&,&,&) | €1, 2,62 € R},
W ={(&,6,8) |6+ 6&+E& =0},
WZ :{(617‘52’63) l 61 +§2 "'63 :0}7
Wa={(£,6,6) 16 +2% =2 +3 +£& =0},
W4 = {(51352163) ! 53 = 0};

b) V=R = {(&,&,8,8) | &, &, 6,8 € R},
W1 = {(617€2a€3’£4) I fl +£2 +€3 +§4 = 0},
We={(&4,6,86,8) |G +&—~ G -6 =0},
Wi ={(&,6,&,.84) |6 +&L =6+ =0},
Wi ={(&,6,8,81) | & — 262 + 263 — 46, =01,
Ws ={(£,&:86,8) & -G=-t=6+&E=0);

c) V — npocTpaHCTBO BCeX KBAIPATHBIX MATDHI
duKcEpOBaEHOrO MOpAMIKA,
W1 -~ HomMHOXeCTBO BePXHUX TPEYTOMbHEIX MATPHL,
Ws — nopmuoxecrso suxxaax TPEYTOIbHBIX MATDHII,
W3 — nonMmOXeCcTRO BEPXHUX HEIBTPEYTONBLHBIX MAaTPHII,
W4 — nomMEOXKeCTBO HEDKHMX RHILTPEyrOabHBIX MaTpHI,
W5 — noaMuOXecTBO ARArOHANLHBIX MATPHI .
W — nooMECXKecTBO CHMMeTpHUECKIX MaTpHIL.
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§ 2. JInneltHbIE 3aBHCAMOCTH

1. OnpenenaTs, ABALIOTC U JTHHEHHO He3ABHCHMBIMHE CJIEAYIOmEe
CHCTEMBI BEKTOPOB:

B mpocrpancTee Rz —

a) (1,1,0), (0,1,1), (1,0, 1);

b) (1,2,3), (2,3,1), (3,1, —-2);

c) (1,1,1), (0,1,1), (1,0,-1);

di-j,j—k i+k rrei=(1,1,0),j=(0,1,1),k =(1,0,1);
B mpocTparcTee Ry —

e) (1v L1, O)a (01 L1, 1)9 (la 0,1, 1), (17 L0, 1);

f) (1,1,1,0), (0,1,1,1), (1,0, 1, 19 2 5 ) -1

g (-1,-1,1,1), (1,1,1,1), (1,3, -1, 1), (~1,—5,~1,-5);
h) (=3,1,1,1), (3,~1,1,1), (0,0,2,2), (~1,1,1,~1);

i) (2,-1,-1,-1), (0,. 1,-1,-1), (2,-2,0,0), (4,0, -4, —~4);
j) (17 —15 1, "1)’ ("'1’ 1,-3, —'1)7 (27 ~2,4, 0)9 ("’27 2, =d, 0);
K (-1,1,3,1), (1,-1,-1,1), (1,1,1,1), (1,1,3,~1);

l) ("‘3a 1,1, 1)’ (""1» -1,1, 1)7 ("”1’ 1,~1, 1)7 (3: 1, —31 "1);
B (L0, 1) (1, 1,2, 1) (=8, 8, =d =) (=1, 1.2,3):

a) (~1,1,2,1), (1,~1,0,1), (1, —1,—4,—3), (1,1,2,—1);

B OPOCTPAHCTBE KBAJPATHRIX MATPHI] BTGPOroO MOPSIKE —
) R =18 1 1 A
I R R R W R .
) 11 0 1 0 0 0 0\
PIVg 1 Y1 0 pya a3 pVo. 1)

B IPOCTPAHCTBE MHOTOWIEHOB OT OJHON mepeMeHHOHR —

q) z -1, 2% -z, 2 - 22, z*

ol
r)z—1,2% ~z, 23— 22, 2%~ 1;
s) 22 — 1, 2% -z, 21 — 2%, 2t — 1;
B mpocTpaHcTBe JuBeknsx Gopm!® or z1, Tz,... —

t) 271 + 229 + T3 — T4, 321 — T2 + 223 + 424, 1 + T2 + 373 + T4;

’z

10 ®opMa — 9TO MHOrOWIEH OT HECKOJILKMX NEDEMEHHEIX, BCe OJHOWICHK! KO-
TOPOro HMEIOT OOHY K TY JK€ CTeneHb.
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u) 321 + 229 — 523 + 424, 321 — To + 373 — 324, 322 — 823 + Tx4;
B IPOCTPAHCTBE KBAIPATHYHEIX (JOPM OT ABYX HEPEMEHHBIX —
v) (z+9)% (z-9)? 2 + 4%
W) (.’L‘ T y)z, (:l: i y)z’ z? — yz;
B IpOCTPaHCTBe QYHKOUA —
x) 1, cosz, cos 2z;
y) 1, cosz, cos? z;
z) 1, cos® z, cos 2z.
2. HaliTe nwmeliAbe 3aBECEMOCTH MEXIY C/IEIYIOIEMHA BEKTOPAME
AIIH YCTAHOBHTB, 9T0 OHH HE3aBHCHMEI:

B OPOCTPRAECTES XB2ADPATRRDN MAaTPRI BTOPDOTC NOPAIIKD —

il Sl A8l Py ALy
a)Al“"(__l 1),A2*(1 0))‘43""(1 1)’

2 (e b},
b)E,A,A,meA_(C d)’

B IpOCTpancTBe PyHKIMHA —
¢) fi =1, fo =sin’z, f3 = sin 2z;
d) fi =singz, f» =sin®z, f3 = sin3z.

3. HaliTu BCce 3HaYeHHS HapaMeTpa A\, IS KOTOPHIX CJIEAYIOIHE CH-~
CTEMBI BEKTOPOB JHHEHHO 3aBHCAMEL:

B IpocTpaecTee Ry —

a) (31 1, _A)a (19 0, 1)1 (la 1, O)s
b) A+ 1,A+1,1), (1,A,1), (1,1,0);
B npocTpancTe Ry —
c) (A, 1,2,3), (-1,A,3,2), (-2,~-1,4,1);
d) (0,),2,7), (-1,0,7,4), (-2,-1,0,);
e) (0,),2,3), (-1, A\, 2), (—=2,),0,]);
f) (“27 A’ 21 3): ('"17 07 A’ 2)7 (07 —lv 0, ’\);
g) (07 1,0,3), (-1,0,1,A), (—2,-1,, L)
h) (0,2, 4, 3)7 (—'la 0,4,2), (-2,-1,~2, 7\);
i) (1, 1,2,3), (-1,0,1,2), ()‘1 -1,0,1);
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J) (01 1,4, A), ("'1’ 0,1, 2)7 (—2’ =l =ity 1);
k) (-2,1,2, A), (-2,0,1, 2), (-2,-1,0, 1);
1) (0,1,2, A), (—1,0, ), A), (-2,-1,0, A);
m) (09 1,2, 5)’ (Aa 0,1, 3), (_2’ A0, 1);
n) (0,1,3, 3), (A,0,1, 2), (—=2,\,),1);
0) (0,1,2, 3), (-1,-1,1, 2), (A, -3,0,1), (-1,0,3, 5);
p) (3,),2, 3), (1,0, ], 2), (-1,-1,0, A), (-4, -2, -2, ~2);
qQ) (3,1,2, 3), (1,0,1, 2), (\, A, 0, 1), (1,1,0, A);
r) (0,],2, 4), (-1,0, ), 2), (-2,-1,0, 0), (-1,-2,-3, —-6)‘;
s) (0,A,2,)), (=1,0,), 1), (-2,-1,0, A), (2,2,0,-1);
t) (0, ), 2, 3), (-1,2, ), 2), (-2,3,0, A), (—2,6,6,10);
u) (0,4, 2, 3), (~-1,2,1, 2), ()\, 0,0,1), (—1,1, -1, -1);
v) (=3,1,2, A), (-3,0,1, 2), (-3,-1,0,1), (—3,2,7,4);
w) (0,1,2,}), (A,0,1,0), (=2,1,0,1), (A, =2, -3,2);
x) (0,1, 2, 3), (-1,0,0, 2), (A, =1, ), 1), (2,2,4,2);
y) (0,1,2,2), (A,0,1,2), (=2,),0, 2), (2,-1,~4, —6);
z) (0,1, 2, A), (-1,-1,1, 2), (-2,-3,0, 1), (2,0, -6, —-10).

§ 3. Basnc u pasmepHOCTB

1. HaliTe pasMepHOCTE CICAYIOIEX IPOCTPAHCTB, YKA3aB KAKOMH-
mubo mx Gasmc:

a) BCeX m X n MaTpHI;

b) Bcex cHMMeTpAYeCKHX MATDHI| Nn-r0 IOPHIKA;

C) BCeX KOCOCHMMETPHIECKHX MATPHI] N-I'0 IOPSIKA;
d) BCex TPeyTONBHBIX MATDHIX N-I'O IOPLIKA;

€) BCeX HETBTPEYTONbHEIX MATDHIL NI-I'0 HOPIIKA;

f) Bcex MaTpEn n-ro HOPAAKA C HyJIEBHIM CIEIOM;

2. 13 3anaHHOM CHCTEMBI BEKTOPOB BHIAETATHL KAKOH-THGO 6a-
3dC ee jaHelHO% 06ONOYKE M BEKTODHI, He Bomemmue B 6Ha3mc,

Pas3yIoXHTE M0 Ga3HCy, TO €CTh NpPEACTABHThL B BAAE JNUHEHHOM
KoMOHHANEY Ga3SHCHEIX BEKTOPOB:

B mpocTpancTse Ry, —

a) X]_ = (1, —2), Xz = (——2, 4), X3 = (10, 11), X4 = (—1,3);
b) Xl =i (27 1)3 X2 = (3) 2)1 X3 = (1) 1)7 X4 == (21 3);
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B OpocTpaHcTBe Ry —
¢) X1=(2,1,-3), Xo=(3,1, -5), X3=(4,2, =1), Xa=(1,0, —7);
d) X1 = (2,3,3), Xz = (—1,4,~2), X3 = (1,7,1),
Xy = (=1,-2,4), X5 = (4,11,11);
e) X1 = (1,2,4), Xz = (1,-1,1), X5 = (2,2,4), X; = (1,4,2);
f) X1 =(3,2,2), Xz = (2,3,1), X3 = (1,1,3), Xs = (5,1, 11);
B IPOCTpPaHCTBEe Ry —
g) X1 =(-1,1,3,1), X5 = (1,-1,-1,1), X3 =(1,1,-3,1),
Xs=(1,1, —1, -1), Xs = (1,3, 1, 3);
h) X]_—-(]. 1 1) Xg-—( 1 1 1 1), X3=('—1, —1,1,—3),
X4--(40 26) Xs="11,3,1,3);
1) Xl - ( 1 1 1 1), Xz (1 1 1 1), X3 == (0,0, —-—4, —-4),
X4 - (1, 3, 1 1), X5 (1 3 3 1),
i) X1 =(-1,1,-1,1), X, = (1,-1,3, 1), X3 =(2,-2,4,0),
Xy = (4’ -4,8, 0)7 X5 = (07 0,2,2);
k) X; =(-1,1,3,1), Xo = (1,-1,33, 1), X5 =(-1,1,9,3),
= (-2,2,0,0), X5 = (4,-4,0,0);
) X1 =(-1,1,1,2), X, = (1,-1,1,2), X5 = (1,1, -1,0),
X4 =(1,1,1,0), X5 = (-3,-3,-3,-4);
m) X; = (-1,1,1,2), X, = (1,-1,1,0), X3 = (1,1,-1,2),
Xy = (3: e P 0)! X5 = (Os 2, 2’6);
n) X; =(1,-1,-1,-2), X, =(-1,1,-1,~2), X3=(-3,3,1,2),
X4 = (0,0,-2,~4), X5 = (-2,2,0,0);
o) X; =(-3,1,1,1), X, =(3,~1,1,1), X3 = (-3, 1, 3, 3),
X4 =(-1,1,1,-1), X5 = (—4,0,—-2,2);

B IPOCTPaHCTBE MATPHI, BTOPOro NOPSIKa —

0 1 2 -1 ([ 01
p)X1=(1 1)7X2=(1 ))X3"“(__1 1)7

1
2 1 2 1
X4_(1 1)’X5=(1 1)’
0 1 2 -1 2 1
Q.)X1=(1 1)1X2=(1 1)’X3=(_1 1):
0 1 2:¢1
X4'—(1 ___1)1X5:(1 1)1
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cos? z,

cosz, f3 = cos2z, fu

s
—

Y) f1=1, f2

sin3z, fs = sin® z.

cos® z;
sin2z, f3 =sin’z, fy

——
——

—

—

fs = cos3z, fs
Z) fl = Sinmv f2
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KonTponsbroe 3agaame N:6.

B nynkTe a) — maitte Bce 3HAYeRmS mapamerpa A,
/19 KOTOPHIX YKa3aHHAS CHCTEMA BEKTOPOB-CTPOK
Gymer mmBEelHO 3aBHCHMOIK;
B OyBKTe b) — u3 3amamR0 crCTEMEI BeKTOPOB
BHIZIETHTH 6a3uc mx mmEelnol 0o6omouxH
H BEKTOpR, He Bomenmmye B 6a3uc,
Pa3oxuTh no 6a3ucy.

1. a) (-5,-2,11, 4), (-1,1,3,2), (-2,-1,4, 1);
b) XI = (15 =11, ""1)’ X = (""17 1, -3, _1)7
"Y3 = (3? —'31 57 "'1)7 X4 == (33 -39 7) 1)’ X5 = (3, _3’ 7: 1);
2. a) (Aa ""11 —21 ""3)a (-5a Oa 1’ 2)a ("'4a "17 O: 1);
b) X1 = (-1,1,0,1), X, = (1,~1,2,1),
X3 = (1’ 1: Oy 1)1 X4 = (*la —'1’2: 1)1 X5 = (47 “"'2’ 2:-0);
3. a) (—4,4,),5), (-1, A, 1,)), (—2,0,0,1);
b) X1 = (0,1,1,1), Xz = (2,~1,1,1),
X3 = (2, 1, =1, 1)7 Xy = (O, | 5 "'1)1 Xs = (67 = -3, 3)’
4. a) (5,6,~1,—4), (-1,1,1,2), (\, ), 0,1);
b) X1 = (-1,1,1,-1), X; = (1, ~1,1,3),
X3 =(1,1,-1,-1), X4 = (1,1,1,-3), X5 = (2, -2, -2, 6);
5. a) (3,2,1, 1), (A,0,1, 3), (—2,,0,1);
b) X; = (=1,0,1,1), X = (1,0,1,1),
X3 = (2, 0,0, 0)7 Xy = (132: 3, _1), X5 = (2a 2,4, 2);
6. a) (3,2,1,0), (-1,0,1,2), (-2,-1,2,1);
b) X3 = (1,-1,-1,1), X5 = (=1,1,—1,1),
X3 = (—3: 37 =1, 1): X4 == (07 03 _27 2)1 XS = (0, 0) 4, "'4);
7. a) (A, A,6,2), (-1,0,-1,2), (-2,-1,—4,1);

b) Xl - ('—1’ la 17 2)7 XZ R (17 ""1: 1: 2)’
X3 . (“37 3? _17 _2)1 X4 i (17 ]-1 1’ 0): XS s (_37 5a 17 0)7
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10.

11,

12.

13.

14.

15.

16.

17.

a) (-1,-2,1,4), (1,1,1,2), (-1,-1,,1);
b) X1 = (~1,3,1,1), Xz = (1,1,1,1),
X3 = (13 37 "1’ 1): X4 = (3) 17 -17 1)7 X5 = (57 1’ "'3> 1);
a) (-5,-2,1,1), (A, 0,1,1), (~2,A,0,2);
b) X, = (1,1,1,1), Xz = (3,-1,1, 1),
-X?» = (37 1$ "'17 1)7 X4 = (‘1’ la 1s "’1)9 XS == ("‘47 01 ""67 "'2);
a) (-3,-1,,3), (-1,0,-3,2), (-2,-1, -2, 1);
b) Xl = ("33 1: 11 1)) XZ = (“1’ '_17 11 1)’
X3 = (""1’ 1a "'1a 1)7 X4 = (39 1’ 1, “'1)7 X5 == (0, 21 49 "‘2);
a') (2a ]-1 17 1)7 ("la Aa 17 2)7 (""‘3: "“1a )‘a 1);
b) X1 - (0, 1, 1, 1), Xz - (2, —-i, 1, 1),
X3=(0,1,-1,1), Xg = (2,1,1,-1), X5 = (6,5,3,3);
a) (0,3, -2, ~8), (A, 0,1,1), (~2,1,0,)\);
b) Xl —_ (-"1, -—1, 1, 1), Xz == (1, 1, 1, 1),
X3 = (1,3, -1, 1), XA = (1, 3,1, ~*1), Xy = (0, 0,4, 0);
a) (-5,-2,5,4), (~1,0,),2), (-2,-1,1,1);
b) X =(1,-1,-1, -3), Xp = (1,1, -1, 1),
X3 = ("’13 ”’13 1, 1)7 X4 e ("4’ 21 2a 8)1 -XS = (1, “"3) 1: “’3);
a’) (37 21 )\7 0)7 (_1’07 3a 2)7 (_'2’ “l’Av A);
b) Xj = 0,1,1,1), Xo = (2,-1,1, 1),
X3 = (—2, 3,1, 1): Xa= (27 1, 1, “l)f X5 = ("'83 =1 -5, ""1);
a) (4,1,6,-5), (A,0,),2), (=2,),—4,1);
b) Xy = (~1,1,0,1), X2 = (1,~1,2,1),
X3 = (33 -3,4, 1)9 Xy = (1) -1,4, 3)$ X5 = (37 -3, 4, 1);
a) (3,2,),-3), (-1,0, A 3), (—-2,-1,0,3);
b) X; = (1,~1,-1,1), Xz = (-1,1,-1,1),
-X3 = (0) O’ 22 '-2), X4 = ("‘15 la 3’ "3)a X5 = (""17 13 "37 3);
a) (A, 1,1,1), (-1,0,1,2), (-3,-1,0, 1);

b) X; = (-1,0,1,1), X> = (1,0,1,1),
XS = (11 2; “'11 1)’ -X4 = (_23 2v ”‘2: 0)7 -X5 = (0’ 23 2) 4),
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

a') (01 11 Aa 1)1 (—'1) O’ la 1)) ("'2, _1’ 07 1);
b) X1 == (-'1, 1, -*1, 1), X2 = (1, -'1, —'1, 1),

Xy =(1,1,-3,1), Xy = (—4,2,4, —2), Xs = (1, =5, 7, ~3);
a) (3,2,A,6), (—-1,0,1,0), (-2,-1,0,-3);
b) X; =(-1,1,-1,1), Xo = (1,-1,3,1),

X3 = (ls 1’ ""3’ 1)3 X4 == (11 la —‘1, —1)y X5 = (27 27 —67 —2);
a) (=3,),1,0), (1,0,1,1), (=2, 2,0, \);
b) X; = (1,1,~1, —1), Xz = (-1,3, -1, -1),

X3 = (0’ _47 2, 2)7 Xg= (37 -9, 1, 1)7 X5 = (“‘3’ i ""1);
a) (=1,-1,~1,)), (=1, )\, 1,1), (=2, —1,,1);
b) X} = (2, '"”1, Ml, ml), Xz = (0, 1, ~1, -—1),

X:‘I = (47 "’1, ”3, "’"3)5 X4 == (M4a 37 17 1)7 XS — ('_47 O, 47 4);
2) (~6,2,-2,—6), (3,0,1,2), (0,-1,0,1);
b) X3 =(-1,0,1,1), X, = (1,-2,1,1),

X3 e (""17 -2,3, 3)1 X4 == ("'21 22 0’ 0)7 XS = ("'37 27 11 1)7
a) (1,1,1,2), (A,0,1,2), (-2,1,0,0);
b) X1 = (1,-1,-1,0), X3 = (—1,1,~1, —2),

X3 =(1,~1,-3,~2), Xs = (3,~3,1,4), X5 = (2, ~2,0,2);
a’) ("4) 79 2) 5)’ ("’12 2’ 17 2)9 (Aa 3, Or 1);
b) X; =(-1,1,1,2), X, =(1,-1,1,2),

X3 = ('"'33 3, =1 "2); Xy = (la 1,1, O)y X5 = (""2’ -y 074);
a') (A» “1: "'”2’ 5)7 ("'11 01 01 2)7 (_2: “"17 —'2: 1);
b) X; = (~1,1,3,1), X = (1, -1, ~1,1),

Xa = (13 13 1) 1)) X4 e (1, 1931“1)3 -X5 = ("’1157 117 1);
a) (=6,—1,-2,)), (3,0,1,2), (0,~1,0,1);
b) .Xl = (1,——1, -1,0), Xg = (—-1, 1, -—1, -—2),

X3 = (37 “"37 1’ 4)7 X4 = ("‘3’31 11 _2)’ X5 == (21 "'2, Oa 2)7
a‘) (47 "7’ ""27 “"‘5)a (“19 27 11 2)7 ("27 3’ )‘7 1)’

b) X1 = (1,~1,~1,1), Xp = (~1,1,-1,1),
X3 e (—17 1’ *3’ 3)! X4 = (1: "'17 —33 3)? X5 = (31~ ""37 11 "'1);
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

a) (=3,2,),3), (-1,2,},2), (-2,0,0,);
b) X; = (2,-1,-1,-1), X, =(0,1,~1, 1),

X3 = (0) -"11 1, ""'1)v X4 = ("'4a 1,3) 5)1 X5 = (27 "lv "17 3)7
a) (~3,0,),3), (=1,\, A, 2), (=2,~1,0,));
b) X; =(0,1,1,1), X2 =(2,-1,1,1),

X3 = (—'41 49 07 O); X4 - (4’ '—37 lv 1)1 Xﬁ = (2) l, 373);
a’) (3: 17 27 "'3)’ (Aa 01 Oa 2)’ (""2, )\7 ""2a 1);
b) X1 = (-1,1,1,2), Xz = (1,-1,1,0),

X3 == (3: -3,1, ""2)1 Xq= (1’ 1,1, O)a Xs = (1’ 34 iy —"'2);
a) (=3,-3,1,0), (\,1,1,2), (-2, ,0, 1);
b) X; = (1,0, 1, —1), X = (~1,2, -1, -1},

X3 = (0, —-4, 4,4), X4 = (“1, -"2,3, 3), X5 - (-—-—1, —'2, 3, 3);
&) (‘”"“3'? 59 11 3): (""’11 2: 1? 2)? (’“w 35 07 }):-
b) X; = (-1,1,0,1), X2 = (1,-1,2,1),

X3 = ("37 3, "'47 "'1)7 Xq = (17 1727 ""1)’ X5 e (21 0, 67 2)7
a’) (4’ 1, ""1) /\)’ ('”11 07 1, 2), ("‘2s =1y =il 1);
b) X1 = (—-1, 1,1, 2), Xg - (1, -*1, 1,0),

X3 = (1, 17"'1)0)v X4 = (1, 17 1a “2)’ XS = (1) "'3, 3’ ‘“4);
3’) (_5a 2, 1’ )‘)7 ("'la 21 1: 2)1 ("’2, 07 0, 1);
b) X; = (-1,-1,1,1), Xz = (1,1,1,1),

X3 = (-*-2, —2, O, O), X4 = (1, 3, 1, *—1), Xs = (5, 9, 1, “*3);
a) (07 "’11 Aw 3)7 (/\7 Ov A, 2)’ ("13_17 0, A);
b) Xy = (130"-'1"1)7 Xp = ('""lv 0,1, "l)a

X3 = (-2,0,0,0), X4 = (0,0,2,2), X5 = (-3,0,-1,—1);
&) (3s 2a A) 0)7 (_la 0’ 3’ 2)9 (”2’ ""17 }‘a A);
b) X; = (1,-1,-1,1), Xz = (-1,1,-1,1),

X3 = ("'11 L3, ”'3)? X = (07 0, -2, 2)a X5 = ("“21 2,0, 0);
a) (A’ -8, 2’ 6)1 ("’la =1 1, 2), (""2: -3, 0, 1);

b) X1 - (‘-—1,1,1,0), Xz = (1, —1,1,2),
XS = (1a ""1: 3a 4)7 X4 = (1, 11 11 0), XS = (—'2a _'2107 2);
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38.

39.

40.

41.

43.

45.

46.

47.

a) (A A,0,1), (A,0,),2), (=2, A\, 1);
b) X1 = (2,—1, -1, ~1), Xp = (0,1,1, 1),

X3 = (_27 _1’ 37 3)? X4 = (_—21 —"13 “13 1)) X5 - (01 27 6) 2);
a‘) ("3a '”41 1’ 3)a (Aa Av 11 2)’ ("‘2y —"3v Os 1),
b) X; = (-1,1,0,1), Xz = (1, 1,2, 1),

‘X3 L (]’ _1’ 4’ 3)7 X4 == (2, —2) 2, 0)9 X5 == ("'3v 3) _47 ""1);
a) ("'57 -2,1,2), ("'la A 1,2), ("‘27 —1,2,2);
b) X3 = (1,-1, -8, ~1), Xz = (~1,1,1,-1),

X3 =(-3,3,7, 1), Xq4 = (1, -1,1,3), X5 = (4,4, -8, 0);
a‘) (AS = A? A)? (_'13 1,15 2)7 (A’ ~1,0; 1);
B Xy 2 il et el T

X3 = ("'1! "'1, 13 "'*3)1 X4 = (""’5’ 37 17 "3)a XS - (47 ”21 07 2)’

b ) 202, A, (T N, A 0, et

b) Xy = (07 -1, -1, ""'1)1 Xz = (0’ 1, =1~}

X3 = (0, 0,-2, ""2)v Xy = (Oy -1,3, 3)2 X5 = (07 1,28, "'3);
a) (=5,~4,),4), (—1,-2,1,2), (=2, ~1,0, \);
b) Xy = (—17 2,1, 1)) Xp = (1’ 0,1, 1)1

X3 = (01 —"21 "‘2’ "‘2):, X4 = (O: 2, 27 2)’ X5 - (07 27 25 2);
a) (-3,-1,1,4), (-1,), 1,3), (-2,-1,,1);
b) X; = (=1,1,1,2), X = (1,-1,1,2),

X3 = (la 17 ""1)0)9 X4 . (17 11 11 0)1 -X5 = (_27 0) 09 6))
a) (—6,,1,4), (1,0,1,2), (A, -1,0,1);
b) Xl = ("'15 1 2, 1)1 X2 = (17 ’“’1) 02 1)’

X3 = (19 1,0, 1)) X4 = (1’ 1,2, "'1), X5 = (39 -5, ~2, ""3);
a') (“"3v A, 1, 3)3 ("'17 s 2)a (A, 1,0, 1)§
b) X1 = (-1,1,2,1), X = (1,~1,2,1),

X3 = (1, 1, 0, 1), X4 = (1, 1, 0, “1), X& = (—"3, 3, *"2, ‘"‘3);
a’) (_17 "'17 "'35 "'1)7 ("'li 0, 5, 2), (A, "'13 27 l);
b) X3 = (0,~1,~1,~1), X = (=2,1, -1, 1),

X3 == ("‘4) 1) ""37 —3)1 -X4 =5 (47 O: 4’ 4)$ X5 = (4‘3 "'31 11 1)1
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48.

49.

a) (""31 _1, 7; 3)& ("'17 Ov 3’ 2)’ (""27 ""11 Ay 1);
b) Xl = (1: ""'2a ' —1), X2 = ('"1’ 07 =1, "1)1
X3 = (Oa 2’ 2a 2)3 X4 = (49 ""'4a O, 0)! XS — (21 "'29 0) 0):
a) (11 A —1,-4), (1,0,1, '\)’ (-1,-1,0, 1);
b) X1 = (—1’ 1,1, 3), Xa = (11 -1,1, "1)’
X3 = (11 11 ""la —'1)1 X4 = (13 17 19 “’3)7 X5 = (17 11 _17 3)7
a’) (0’ —27 2: 6)’ (}\’ 07 }\,2), (“1:""17 09 ;\);

b) X1 =(-1,1,1,2), Xz = (1,~1,1,0),
X3 =(-1,1,3,4), Xs = (1,1,1,0), X5 = (—2,4,0,2).
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OTBETHI, YKA3AHUA I PEIIIEHUS

IJIABA 1. AJTEBPA MATPHAII
§ 1. Heficrsna manx MaTpEOaMmu

Lo (32 w23 (3 6) ) (-2);
—4 1

;:;), f) (1? g); 8) (—g :,1 :g); h) (_1;» _.g);
1) 5(E Dm0 0)

5
1n%\ n) ( cosmf sinnf ) -1024 0 .
01 ) —sinnd cosnf )’ ° 0 -1024 )’

0 0 cos 26 sin 26

) 23¢ o\ 9 0 0 —sin20 cos2d
PI\ o 236 ~cos20 —sin20 0 0
sin 268 — cos 26 0 0

0 00
~2 —§ —-10 10
2. a)( ); b)( ) )( ) 0 0 0);
8 2 10 10 fiiio lte
0-2 0
00 —1 '3 10 —15
e) —100;f)( );g)( );h)(___);
(1 00) 0 0 47 5 —10
S i 2 8 4 -4 4 2
(_2 25); [0-4 4}; k) 6 —4 —4 |;
0 4 4 4 -2 -2
-6 10 6 0 4 8 0 4 0
)| 10-6 6]; m) 41220); n){4 0 4].
6 6 10 4 16 28 0 4 0
2 -2\ 4 -8\ 3 -2\ -3 -2\
(—2 o)’ b)(-»s 12)’ < (4 1)’ d)( 0 1)’
0-1 2
3 b 6 2
e)( ); f)( ); g {1 0 1];
1 1 ~2 3 iy
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0(33 2 s a2 Desm (2 5)rerssm
g) pemenuit mer; h)a( - (1’)4.5(2*;);
Jeg BT 18 +( ),
(e D)

k) pemenmit merT; (
§ 2. Onpenemmresnn. O6paTnas Marpuns

v\_/

1. a)—4; b)5 «¢)100; d) a’®+b% e -3 03 g -12
)0, )2 j)-2 k)8 1)0; m)l; n)-3 04
p)-2% @1 12 506 t)a* u)(ef —be+cd)’.

~1 8 3
5 7 e 2/g
2. a)( ); b)( 5 ); c) 1-5-11};

-7 —4 =3 1 -3 -3 -3 —4 -3

dy{ -9-5-3]; e 2-9-71; f 2 3 31
4 ‘21 -1 5 4 5 6 4
~1 5 1 -4 5 -6 8 5

gl 1-6-3); ml1-s 7); | 4-5-3}|;
-1 7 4 1 -2 2 -5 6 4

Lo

11 3heck m pantee GyKsH a, § 1 7 0603HAYAIOT NPOUSBOILHEIE THCIA.
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§ 3.

1 1 1-1 3 -1-2 3\
) 132m3\_ )(-111-1.
i B T L S |
\~1 ~3=~3 4 \ 8-1-3 4/
3 1-2 3\ 1 -1 1-1
r)(4 2-4 5| s)(—l =" 2\_
-2-~1 3-3Y}) 1-3 6—-41Y)
ol aed u) il B
((3-1-2 3) ((1-1 1-1)
i1 1 1) a2 2]
-2 1 3-3 Y} 1-1 225§’
\ 3-1-3 4/ \-1 2-2 4/
2-1 1-2 -1 1-1
){——1 2 -2 2\ )(—1 3 ~2 1\
V1 1-2 33 M| 1.9 33/
\-2 2-3 4) e
Crcremnr manelianx ypasuenwis
a) Ty =—~1, 22 =1; b) 1 = 3, z3 = 5;
c)e1=1,22=2,23=2; d)z1=1,22=2,23=3;
e)T1=1,2,=3,23=3; fle1=2,20=2, 23=1;
g)T1=2,z3=125=1; h) 21 =3, z2 =1, 23 =1;
i)z1:3,x2:2,33=1; j)$1z3,$2=3,$3=2;
k)21:3,$2=1,.’53=2; l)$1=1,$2=2,$3=2;

m)z; =a+b,z3=—-a+b;

n) 21 =2a+2b+c, z2 = —2a + b+ 2, T3 = —a + 2b — 2c;

o)zy=a+b+c+d, r2=a+b—-c~d,z3=a~b+c—d,
T4g=a—b-c+d.
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2. a)z21=3-2a—-2B,22=1-2a—B,23= @, 4= F;
b) mer pemenmit
c)z1=24+2a-B,z,=a, Ts= —3 —2a— P, t4 = B;
d)z1=20-6a,z2=2a-5,23= @, T4 =4 — 0
e)T1=a,z2=2a—3,23=2, 3, =—2;
flzi=2a—-B,2,= a,zs3 =1—- 8, z,= B;
g) mer pemenmit
h) 21 =20 6a, 22=7T— 20,23 = @, T4 = 2 — 0
)oi=aq,zo=a—2,25 =2, 24=1;
Jz1=4-3a,z,=4a—-2,23 =2a, T, = 4 — 203
k)z1=2-0o,2s=a,23=1,34 = 1;
Dz =34+a,z2=a,23=3,z4=1;
m)z;=2+2a—8,2:= a,zs =148, 4 = B

n)T=2+0,T,= o, 23 = 2,3, = 1.

§ 4. Pamr marpaunul. OgrOpOaHEIE CHCTEMEBI

1. a)4 b)2 ¢)3; d)3; €3 4 €3 h)2; )2 )2 k4
)3;m)2 n)2 0)3; p)4 @2 1)3; §)3; t)2; w4 V)&
w)4; x)3; y)3; z)3.

2?2 a) X; =(~1,0,0,1,1), X2 = (0,0,-3,1,2);
b) X1 =(1,0,0,1,0), Xz =(-1,1,0,0,1);
C) X1 = (—1:0’ 0, 2);
d) X1 = (0, —2, 1, —1), Xz = (1,2, —1,2);
e) X1 =(-1,2,0,0), X2 =(-1,0,1,1);
f) X1 = (—2, 0, 0, 1);
g) X1 =(0,-1,0,2);
h) X1 =(0,0,0,1,~2), Xz = (-1,0,~1,2,-1), X5 = (—1,-1,0,2,0);
i) X1 =(-2,0,0,1,1);
j) X1 = (2’ -5,0, _2a 2);
k) X; = (1’ 2,0,0,2);
) X; =(-1,-2,1,0,1), X2 = (1,1,-1,1,1);

12 Pasymeercst, 37eCh NPHBENEHN! JIMITL OTAEIbHEE BOSMOXKHLIE DEMICHA, BO3-
MOJKHO, He CaMble W3AMmAbe. YOeIuTech, OMHAKO, 9T0 OHM (PABHIBHELE.
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m) X3 = (0,1,-1,1);

n) X1 = (-1,0,0,1, 1), X2 =(0,1,0,0,1);

O) Xy = (—11 -2,-3, "'1)4);

p) Xi= (1,~1,0, 0, 1);

Q) X1=(0,1,0,3,0), X, =(1,0,1,0,0), X3= (0,0,0,2,1);
r) X1 =(1,0,0, 1);

s) X3 = (1,-1,~1, 2);

t) X1 =(0,-3,0,1, -1), X2 =(0,1,0,0,1);

u) Xy = (0,0,0,1, 1), Xo = (0,1,~1,1, 2);

v) X1=(1,0,-3,2,1), Xz = (0,0,-1,1,1), X5 = (0,1,0,0,1);
w) X; = (-2,-2,0, 1.2);

x) X1 = (—-1, 1, —1,0);

y) X1=(2,0,-2,1,1), Xz = (1,0,0,0, 1);

z) X3 =(0,0,1,0,1);

§ 5. CobcrBennnie sHagenus n CTONOIBI MaTpmIy

1. a) D; = -1, X1 = al(l, 2)T, Dy =-3, X; = 02(1, 4)T;
b) Di=-1, X1 =(1,3)T, Di=1, Xz=02(1,1)7;
c) D=1, X1=a1(1,2)T, D, =3, X2=a2(3’4)T;
d) Di=1, Xi=01(4,3)", Dy=3 X;=oa(2 1)
e) Di=2 Xi=(1,2)", D;=3 Xs=a(1,1)%;
f) Di=-1,X; =aoy(1, I)T;

g) D1=2, X1=a1(1,1)7, D2=3, X2=a2(2,1)7;
h) D, = -2, X1 = 01(1, I)T, D; = -1, X2 = a2(4, 3)T;
i) Di1=2, X;= ai(1, -1 )T, Dy =3, X;=02(1,-2)"
) Di=2, Xi=ei(1,1), D=3, Xa=o0(1,2)T;
k) Di=1, Xi=a:(1,3)", D=2 X:=a(1,2)7;
) Di=1, Xi=e(2,1)T, D2=3, Xs=02(4,1)".

2. a) Di=1, Xi =m(1,22)T,
D=2 X,= a2 (1, -1, 0)T+C!22(1, 0, I)T;
b) Di=1, X;=oe1(1,1,3)7,
Dy =~2, Xo = az(~17,2,-9)7,
D3 =4, Xs=a3(2 2 3)";
c) Di=1, X;=oa(-31, 1)T,
Dy = -—-2, X2 = 02(3, —5, 4)T,
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d)

g)
h)

Di=4, X;=a3(0,1,1)%;

D1 = —1, X]_ = 01(0, 27 3)T;

D2=2 Xa=o02(3,1,3)",

D3 =5, Xz=o03(3,20)";

D=2 Xi=o1(2 -1,0)7,

D; =3, Xa2=a 1,0,2)T7

Ds=5, Xs=oas(l,-1,-1)7;

Di=1 Xi=oa(21,1)5

Dy =-1, X1 =a(1,0,1)%

Dy = -1, X1 = a1 (5, 2, -4)7,

Dy=2 X,=a(1,0,-1)7,

Ds=3, Xs=oas(1,1,-1)%;

Di=1 X;=e(1,1,0)7%

Dy =-1, X =m(l, 1, __1)1”

Dis = -2, X2 =an(1,0,1 )T + a22(0, 2, '“3)T;
Dy o= -2, X = a1, 1, ~1)7,

D=1 X:=o02(41,2)7,

D3 = —5, X5 = as(1, 4,2)7;

D=1 Xyi=a(l,~-1,3 )T»

D; = -2, Xz = a2(7, 5, 6)",

D3 = 4, Xs == 03(2, 1, O)T',

Dy =~-1, X3 =(1,1,0)5

Dha = 1, % =g 1, 1, 00" eal1,0,1)7;
Ds = -2, Xoa=0as(2,1,0)%;

Dy = “1, Xy = 051(""2, 3, 4)T>

D; =2, Xz;= 02(2, 3, 5)Ta

Ds =5, Xs=as(1,0,-2);

D=1 Xi1=0(1,1,1)7;

Di=1, X1=0n1(0,1,3) +012(2,1,0)7,
D2 =0, Xz=a2(1,1l, 1)T;
Dy=-1,X1=am(1,1,2)5

D=2 Xi1=om(1,38 1),

Dy = -2, Xz = a1 (1, 1, 0)7 + @22(~1,0, 1)T;
Dy=1, X1:=a1(4,2, 1),

Dy = -2, X = 02( 1, "'1, 1 )Tv

Ds =5, Xa =as(1,2,4)7;

Di=1, Xi=ao(-3,31),

Dy = -2, X2 = a2(0, 3, 5)7,

Dy =4, Xs=a3(3,0, I)T;

Dy =-1, X1 =@a(1,3,0)7;
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d)

g)

h)

3)

k)
)

Dy = ~1, X1 = o;(0, 3, —4)7;
Dy = —4, X1 = a1(6, 5, 3)7,
Dy =~1, X2 = 2(3,1,0)7,
Ds=2, Xs=ua3(1,1,-1)T;
Dy = -1, Xyi= a1(0, i -1 )T;
Dy=4, Xi=o(5 -2 -5)7,
Dy=1, Xs=a2(2,1,1)7,
D3 = -2, X3 = a3(2, 2, l)T.

Di=1, Xi=011(1,0,0,1)" +ai12(1, -1, —4,1)7;
Dy =-1, X; =a:(1,~2,2,2)7,

Dy =0, Xz=o02(1,-3,22),

Dy=1 Xs=a3(0, -2 1,1)7;

Dy=2, Xs=0a4(0,1,0,-1)7;

D=1, Xi=oo1(1,1,1, O)T,

Dy =0, Xz=a2(2, -1,-2,0)7,

Dy=-1, X3 =0a3(0,1,1,0)" +a32(1,2,2,1)7;
D=2 Xi= 01(1, 1,0, l)T,

Dy=1, X2=a2(0,1,0,1)7,

Ds = -~1, .Xa = aa(o, 1, -—1, I)T,

Dy = -2, X4 = a4(0, 1, =1, 2)7;

Dy =-1,X; =a1(0,1,0,0)7;

Dy=1, X1=a:(1,0,0,0)7;

Di=1, X1=e1(1,0,0,0)7,

D: =0, X:=ua2(1,3,1,1)7,

D3 =—1, X3 =a3(1,2,1,1) +as2(0, 1,0, 1)7;
Dy =-1,X1=a1(1,0,1,0)7;

Dy=1 Xy=o01(1,1,1,1)T;

D=2, Xi1=0:(1,0,1,1)7,

D=1, Xs=a2(1,1,0, O)T,

D3 = -1, Xs =as(1, 1, ~1,0)7,

Dy = -2, X4 =ay(1,1,0,1);

Di=1, X1=0a11(1,0,0,0)" +i12(0,1,1,1)7;
D=1, Xi1=a(1,0,0,1)".
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5 4
°) (-2 1
R
J ( 2 4
-1 1
s) -2 2
-2 1
2 -1
u) -1 2
-1 -1
1
w) % ( 0
0
= 7 -8
y) - | 4 -5
Sl

-4
—2
-3

y (10 -4
P 12 —4 )}
3 -1
r) (2 0).
6 2 -1
t) -2 4 -1 |
-2 2 1
1 7 4 -4
I e e N |
4 2 -3
] 11 12 -6
0 |; x) -8 -9 4 |;
1 4 4 -3
- 5 4 4
;D z|-4 -8 -4
4 4 5

§ 6. Hexoropnie nmpuioxxerus (Monens Jleonrsesa)

1. a) (862,658);
d) (726, 820);
g) (637, 806);
j) (497, 827);

m) (445, 909);
p) (527, 454);
s) (1160, 1631);
v) (1085, 863);
y) (820, 855);

IJIABA 2.

b) (500, 366);
e) (422,408);
h) (409, 738);
k) (737,1008);
n) (776, 903);
q) (750, 1369);
t) (430, 652);
w) (817,1201);
z) (767, 1058).

¢) (295, 265);
f) (1391,1786);
i) (1205, 845);
1) (951, 889);
0) (728, 606);
r) (1006, 916);
u) (502, 772);
x) (956,650);

SJEMEHTH JIHHENHOM AJITEBPH

§ 1. IlpAMepsl BEKTOPHBIX IPOCTPAHCTB, IOAIPOCTPAHCTBA

1 b) mer;
j) mer;
r) EeT;
Z) HeT.

a) ma;
i) mer;
q) naa;
y) mer;
a) na;
i) mer;

2. b) na;

i) ma;

c) nAa;
k) na;
s) nma;

¢) mer;
k) na;

1) mer;
t) mer;

u)

e)

m)

d) ma;
1) ma;
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d) mer; e) mer;
m) HeT;

h) mer;
pP) XHa;
x) [Ja;

f) mer; g) ma;
n) ma; o) HeT;
na; V) Hga; W) na;
h) na;
p) ma;

g) ma;
o) na;

f) ma;
n) na;

Aa;
Aa;



q) Aa; r)mer; s) ma; t) ma; u) Aa; V) HeT; w) J4a; X) Aa;
y) Za; z) mer.

3. a)mer; b) na; c)mer; d) ma; e)mer; f) ma; g) ma; h) ma;
1) ma; j) ma; 1) mer;

Wi Wa W1 — Ws
Wy —W; Ny 4 Ny
4. a.) \, ’ b) W3 —Ws 5 C) Ws-—)Ws 5
Wa— W, /‘ /(
Wa Wy — Wy

§ 2. JInneiiawie 3aBMCHMOCTR

1. a) gma; b)mer; c)mer; d) na; e) ma; f) mer; g) mer; h) mer;
i) mer; j) mer; k) ma; 1) mer; m) mer; n) mer; o) HeT; p) &a;
q) ma; r)mer; s)mer; t) ma; u) ma; v) meT; w) HJa; X) Ja;
y) na; z) mer.

2. a) 243 = Az — A;; b) Azw(a+d)A~(ad~b¢:)E
c) dbysxmmm mesasucumu; d) fa = 3f1 — 4fs.

3. a*~2, b) 1, c)0, d) 1, e 1, H 1, g 2, h) 1,
i) -'37 J) 37 k) 3) l) 1) m) "‘1’ n) “"11 0) "'21 P) 1a

13 Pemenme. Bexropm X3 = (3,1,—1), Xz = (1,0,1) m X3 = (1,1,0) 06-
pa3yior neEHefHO 3aBHCHMYIO CHCTEMY TOrZa M TOJLKO TONAA, €CJIH DABEHCTBO
a1.X1 + a2X3 + a3X3 = 0 mmeer mecro mpm (oy,02,a3) # (90,0,0), wro

3 1 1
PABHOCH/IbHO TOMY, TTO OZHODOHASI CHCTEMa ¢ Marpuued 1 0 1 ) uMe-
-A 1 0

er peTpHBHANbLEOe pemenme. Ilociennee >xe paBHOCHIBHO TOMY, UTO DaHr ITOX
MAaTPHI MEHBIIE TPeX, TO €CTh €€ E€AMHCTBEHHLIX MHHOP TPEThero IOpSIKa

311
1 0 1 |=-A-—2 pamen mymo, OTKyna A = ~2.
A 10
14 Pemenne. ABanormy=Eo DpeRyRyIMeMY, B0 BHLISICHATH, KOLLA PAHT Ma-
A 1 2 3
TPHRITHI -1 A 3 2 MeHbIIE TPeX, TO eCTh KOIiad BCE €e UeThipe
-2 -1 4 1
A 1 "2 A 1 3 A 2 3
MHHOPaA TPETHEro mopsiaka | —1 A 3L, -1 A 2L ~-1 3 2
-2 -1 4 -2 -1 1 -2 4 1

H A 3 2 | pasmm Hysmo. [locremmit m3 9THX MEROpPOB OOpAIIAETCA B HYJIE
-1 4 1
TOVIBKO IpH A = 0, 7 JIErKO BHAETH, ITO B HTOM CIYYA€ B OCTANLHEIEC TPH MHHODA

TaK’Ke PaBHH HYJIO.
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Q-1, r 1, s) 1, t) 1, u=-2 v) 3 w) -l x) —2,
Y) -1, z)

§ 3. Ba3snuc m pasMepHOCTD

1. a) pasMepHOCTH paBHA MmN,
6azmc!® cocTomT M3 MATPIIHBIX emmrmaek’® e;j, 1<i<m, 1<j<n;
b) pasmeprocts pasna n(n + 1)/2,
Gasme: {e | 1< i< npU e +ei|1<i<i<n]
¢) pasmepuocTs pasra n(n — 1)/2,
Gasme: {e;; —eji |1 <1 <j<nk
d) pasmeprocts pasna n(n +1)/2,
Gasme: {eij |1 <jLi<n)
e) pazmeprocTs parsa n(n — 1)/2,
fasmc: {ei; |1 <1 <i<n})
f) pasmeprocTs paraa n® — 1,
fa3BC COCTOUT M3 BCEX MATPUSHBIX eIMEMIEK, KPOME €ry;

2. 2) Gasuc: {X1, X4}, X2 = —2X1, X3 =41X; + 31X,;
b) Gasmc: {X1, Xg}, Xy =—-X1+ X3, Xa=-5Xy +4X2;
C) 6a3muc: {X1, Xz, Xa}, Xe=X1+ X~ X3;
d) 6asuc: {Xg, Xa, X4}, X3 = X1+ X2; X5 = 3X1+ X2 + Xa;
e) Hasnc: {X1, Xa, Xa}, X4 =~-X1—-2X2+ 2X3;
f) 6azmc: {X],, Xg, Xa}, Xy =2X1— 2Xa + 3X3;
g) 6azmc: {X1, Xo, X3, X4}, X5 =2X, + X2 + X3 + Xy
h) basmuc: {X1, Xz, Xs}, X4 =.X1 —-Xg —-2X3, X5=*2X1 -"Xg -—2X3;
i\ 6asnc: {X1, Xz, Xa}, Xs = —2X1 —2X32, X5 = X1 + Xa + X4;

15 pazymeercs, 6asuc onpenenen meogno3nauno. Ilpmeoaurca maubonee ecre-
CTBEHHBIN — C TOYKH 3PCHHSA COCTaBHTENeH -~ BADHAHT.

1¢ Marpmamast efMHWYKA €;; — 3TO MAaTPMIa, Y KOTODON 3JIEMEHT, CTOATIHH
B i-% cTpOKe H j-M croafue, paBeH eJHHHNE, & BCe OCTAbLHBIE JIeMEHTH! PABHKL
HYJIIO.
1T Pemenme. Hcro, wro BexTOpH X1 B X2 HE3ABHCHMH, TaK YTO MOTYT OHITH
BKTIOYCHN B KOHCTpYyHpyeMbill Gasuc. JIONKITKA npescTaBATH BEKTOD X3 B BH-
ne xoMbumanma X3 m X2, To ectb B BHAe 03 X1 + (2X2, OPABOJHT K CHACTEMe
~ay +az =0, —ay + a2 =0, a1 + az = —4, a1 + az = —4, XOTOpas HMEeT (pa-
IyMeeTCH, eMEHCTBEAROE) PemeHne 1 = Q@2 = —2; CIeA0BaTeLH0, BEKTOD Xa
He MOXeT GLITH BKIOuEH B 6asznc. AHAIOTMYHAS IOULITKA ¢ 3ameHodt X3 ma Xi
IPEBOAMT K HECOBMECTHOH cHCTeme —aj +az =1, —ay +az = 3, a1 +o2 =1,
a1 + az = —1, Tak wro 70T BeKTOP X4 AOLKEH OnITH BEJUOYECH B 6asnc. Ha-
KOHeIl, BeKTop X5 NpeAcTasuM B BHAe kombumammm X1, X2 ® X4. Btor MmeTOn
nocTpoerns 6asmca MoxeT GuITH HA3BAR METOHOM BLIYEDKHBAHMS ~— W3 CHCTE-
ME 06pa3YIOIMHAX NOCIEA0BATE/HHO BEIMEPKUBAIOTCH BCE BEKTOPH, SBJIIOMHECH
mEetEBIME KOMOREADRAMEA HpeabLIIYIHEX.
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j) 6asme: {X;, X2}, Xa=~-X1+ X3, Xy =—-2X1+2X2, X5 = X1 + X3;
k) 6asuc: {Xi1, X2}, X3=2X1+ X3, Xa=X1 - X2, X5 =-2X1+2X>;
l) 6azme: {X1, Xz, Xs,X4}, X5 = --X1 = X2 == Xa - 2X4;

m) 6azmc: {X;, Xa, Xa}, Xa=-X1+ X3+ Xs, X5 =2X1 + X2+ X3;
n) 6a3muc: {Xl, Xo}, Xa==-2X1+X3, Xs=X1 + X2, Xs =—X1+ X>;
0) bazuc: {X1, Xa, X4}, X3 =2X; +X2, Xs=X1 - X2 - 2X4;

p) 6asme: {X1, X2, X3, X5}, Xa=-X1 — Xa — X3 +2X5;

q) 6a3uc: {Xl, X2, X4, Xs}, Xa=-X1—Xa— X4+ 2 Xs;
r) 6asme: { Xy, Xz, X3, X5}, Xa=-X1— X2 — X3 +2Xs;
s) 6asnc: {X1, X2, X3, Xs}, Xa=-X1 - Xa— X3+ 2 Xs;
t) 6asmc: {X1, X2, X3, X5}, Xy=-X1—Xa— X3+ 2 Xs;

u) 6asmc: {X1, X2, X3, X5}, Xy=—-X1 — X2 — X3+ 2X5s;

v) 6azme: {X1, X2, X3, X5}, Xy=-X1 — X2 — X3 +2Xs;

w) baszmc: {X1, X2, X3, X5}, Xu=-X1—Xa— X3+ 2 Xs;

x) 6asmc: {Xy, X2, X3, X5}, Xa=—-X1 —Xa — Xz + 2 Xs;

y) 6asmc: {f1, f2, fa, fo}, fa = —fr + 2fs, fs = —3f2 + 4fe;

Z) Gasmc: {fl’ f2’ f37 fS}a f4 = 3f1 "'4.f5'
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Vuebnoe uzdanue

Yuyednbie n KOHTPOWILHbBIC 32JIaHHA N0 MATCMATHRE

Bouiciasn anrebpa

Muxaun Baradumuposuy bonoapro
Fennaoun Hukonaesuy Manoaemeiin
Anopen Anexceesuy Cemenos
Baraouwup 1'eopeuesuy Xanun
Hemp Konemanmunosuy Hepusea

YueOuoe nocodbue

[Toanueano B neyath ¢ opuriuHai-maketa 27.09.2017. @opwmar 60x84 lfg :
Ieuars pusorpaduueckas. Yeu. neu, n. 5,58, Tupax 50 sk3.
3axas Ne 409.

Tunorpadusa Manarenscrsa CTIOTY.
199034, C.-TlerepOypr, Menaeneesckas JMHUA, 1. 5.



