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Tembl 1 — 2. OcHOBHBIE 0003HAYEHUS U ONIPeAEICHUSI.

Zamaua 1-2.1.

Jano: z=2+3-1,w=4+5-1

Hayntn:
=7 2-7=7 Z|:7 7+7 =7 72—-7=7? 11-z2=7

W=? w-w=? |wW|=? w+W=? wW-W="? 11.W

Z+wW="? |z4+W|="?
Z-W="7 |Z W|

1/Z—'7 1/W ’7
1/ (z+w)="? quPMyJZa OeneHus
a-c+b-d . b-c—a-d
1/(z-w)=" a+1-b)/(c+1-d)= + -
(z-w) .( Jerid)=—g o+l =5

w/z="7?




3amaua 1-2.2.

W
Hautn:
@' =2 (@) =7
W) =2 (W) =2
Z+w=? 10-Z+1
7T W=? W.7=?
w-z' =7 7.W'=?

(Z,7), =7
(W, W), =7 (Z,W),="?
W=?  (Z+W,7-W),




3amaua 1-2.3.
Maro: 7= - |, w
aHoO: Z = W=
2
|Z ]l =7
Haittu: <||W|j; =7
(W) =
3amaua 1-2.4.

Jano: Z =

Hawntu: { |

z>1

3

Be

J

1zl =27 lIZll, =
Wi =7 llwll,, =
(\/_\7)* :? (\/_\7, V_\?)Z :? (Z, W)Z :?
(3
K4+l
1zl =2 NZlle =7
Wil =2 [[wll, =72




3amaua 1-2.5.
Jloka3zaTh HEpaBEHCTBA:

1 . o - -
—Zlk <Nzl <lIZl, v ZeC".

Jn

[octpouTts BexkTop Z € C":
1

7 IZ1h =11Z .
n

[octpouTts BexkTop Z € C":

1Z 1l = 11Z [l




3amaua 1-2.6.
Jloka3zaTh HEpaBEHCTBA:

1,2 _ - -
1zl <1171k <171 VZeC".

[Toctponts Bextop Z € C™:

1, -
— 1 Z]h = 11Z [l
n

[TocTtponts Bextop Z € C™:
IZ e =11 Z k-

10




3amaua 1-2.7.
Jloka3zaTh HEpaBEHCTBA:

1 . - -
—= 1212 <11 Z 1l =M1 Z 1l
Jn

[TocTpouTh BEKTOp Z €

1

7 1Z 12 =11 Z s
n

[octpouTts BexkTop Z € C":

ch:

1Z 1l = 11Z 1l

v ZeC"

11
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3amaua 1-2.8.

a1 2] L[5 6
R P I E

Halitu (BBIYUCINUTS):

1 2 5 6
10- A=10- =7 5:-B= =7
3 4 /7 8

1 2 5 6
A+B= + =7

A-B= =7

B-A=
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3amaua 1-2.9.

.A_12 Z_5
I[aHO.—34, ~| 7

Haiitu (BBIYHUCIUTD):

|12 5:? Al=2 Al7=7
3 4|7

3amaua 1-2.10.

'A—l 2
Jlano: =13 24

Haiitu (BBIYUCIUTD):

IAlL =2 [|A],="?
A" =2 (A, =




3amaua 1-2.11.

a1 2] L[5 6
fanor A=l 2 4l P74

Haiitu (BBIYHUCIUTD):
detA="? detB =7 det(A-B)="?

detA' =2 detB' =? det(AT-BT)=?
3amaua 1-2.12.

[t 2] L[5 6
flao: A=l o 41 B=7 ¢

Halitu (BEIYHCINTB):
Al=2 B1=7 (A-B) =2

(Ah*=2  (B)'=? [(A-B) "=

14
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3amaua 1-2.13.

L[21] _[8 6
Aanos A=l o 4l P17 g

Haiitu (BBIYHUCIUTD):
Al=2 B1=7 (A-B)1=2
(A")F=2 (B)"=? [(A-B)']=?

3amaua 1-2.14.
1 A 2 -1

aHo: A=
-1 2

Borauciauts cOOCTBEHHBIC UMcia A U BEKTOPHI X
det(A-1-E)=0
AX=A-X




16

Tema 3. OmMOKHU OKPYIJIEHUS U YUCJI0 00YCJTOBIECHHOCTH.
Ecnu x =10" - (X4 1071+ Xo 107 + X3 1073 + .), X #0,

0 K(X)=%=10"-(x 10~ +x, 107 + X3 .1073).

[Ipumepsl.

X % Ix—%|/]x] <1073
1.099=0.1099-10™" 1.09=0.109-10"* ~0.819-107°
10.99 =0.1099-10*2 10.9=0.109-10™ ~0.819-107°

3amgaua 3.1.
3amoIHUTh TAOIHUITY
X % | x=X[/]x]

12.34 =

2.345 =




3agava 3.2.
IIpoBepuTh TAOIUILY

17

X+Y L(X+Y)
1+0.001 = 1.001 1
1.123-1.122 = 0.001 0

3amgaua 3.3.
IIpoBepuTh TAOIUILY

X+VY+z

BR(X+Y)+7]

B[X+ (Y +2)]

1+0.005+0.005= 1.01

1

1.01
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3amaua 3.4.
IIpoBepuTh TAOIUILY
(X+Y)-Z BIR(X+Y)-Z] [E(X-2)+13(y-2)]
(1+0.005)-2= 2.01 2 2.01
3amaua 3.5.
IIpoBepuTh TAOIUILY
x2 — y? (X°) - (%) .
=X+Y [ ——] L(X+§)
X—Y (X—-Y)
2 R
1017 -1 =2.01 2 2.01
1.01-1
2 J—
10017 -1 _ 2.001 00 2

1.001-1
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Cond  A=|A|l ]| At |, Cond_(L-U)<Cond_L-Cond_U

3agaua 3.6.
[IpoBepuTh paBeHCTBA:

01 0 L [10 o0 ;
_ 1o Cond_ L=11.101~10
0 1 100 1
cTeTTTETETTTTETEETEEEEETEEETTE AT AT AT AT AT AT AT R TR T T T j:_-__
10 ——
0.1 -10
_ ut-| 101 Cond U =101 212 £ 103
0 101 , L 1.01
L 1ol
T
0.0l -1 o1 T
A=LU = ato| 101 10L) ooy Ao 2 g
1 1 11 1.01
"101 101




AX=hb [6(X) | II5(b)||oo
~ R — — <Cond_ A
A[X +S5(X)]=b +5(b) Xl bl

3amaua 3.7.
[IpoBeputh paBeHCTBA:

B (0.01 -1/ 1 1.01\ - B 1
AX = = =D = X
1 1_[—1j [ 0 ] i (—J

001 -1]( 0.0198) [(0.01 b 0.0198
Ao (X) = — =0(b) : 6(X) =
1 1 |\-0.0098) |0.01 ; —0.0098

S(% o(b
16X)1l. _0.0198 . , | ()Iloo:4001 0.0396

X, 1 ° » A 161l 1.01

20
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3axaua 3.8.
[IpoBepuTh paBeHCTBA:
[0l 0] 101} (101} - ' _ (101
Ly: — :b ! y:
110 1|(-101 0 : 101
0.1 0] 0.1) (0.01 L 0.1
LS(Y) = = =5(b) | 5(7) =
) 10 1_(-0.99} (0.0J (b) ) (—0.99j
|51l 099 [5®) ., 5 0.01_

=0.0098 < Cond ,, L-—— 10°-—==9.9
(Ll (P 1.01

Iyil, 101
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3amgaua 3.9%.

[IpoBepuTh paBeHCTBA:
U (R + 54 (%)) 0.1 -10]|( 1.0198 10.20) _ +5(9)
_|_ - — — o
N Yy 0 101 |(-1.0098 -101.99 y y

= — -

Z

0.1 -101(0 0.01
Uos(2) = 0 101( j ( =o(y+o(Y))

X)=7+0(Z) :>5(x)— ~X+Z+0(Z)=

1.0198) | 0.1198
_1.0098 ) ~0.0098

5(X s(O)]..

| ()||oo:0.1198<C nd_ L.Cond. U |6(b) || 106,901 s

X o 1 b, 1.01
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Tema 4. [IpsiMbie MeTOABI pelICHUSA
CHUCTEM JIMHEHHBIX aJIre0panyecKux ypaBHEeHU M.
Metoasbl I'aycca HCKIIIOUEHUS HEU3BECTHDIX.

11 0
L=y I
LYY
3amaua 4.1.
Jlano:
11 0
L=l 1>
LYY
[IpoBepuTh:

0
0 | — HWKHSISA TpeyroyibHAs MaTPHIIA.
33
-
0 | — HWKHSA TpeyroyibHas MaTpUIIA
33

det L — Il,l y |2’2 . |3,3
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mq, O 0
=|My; My, 0 |- HWKHKE TPEYTOJNbHBIE
M31 Mzp M33

A=L-M — HIXHISA TpeyroiabHas MaTpHIIA.

3agaua 4.2.
J1aHbI MATPUILBL:
11 0 0
L=|l1 by O
a1 ko l33
[IpoBepuTs:
3agaua 4.3.
1,1 0
I[aHa L = 21 |2’2
LYY
Jlokazars:

0
0

|3,3

— HWKHAS TPCYI'OJIbHAS MAaTPHIIA.

-1
L~ — HIOKHSS TpeyroabHas MaTpHIIA.




3anaua 4.4.

JlaHBI

Ly

[IpoBepuTs:

Lt =

_|2,1

__|3,1

1,1
2,1

3,1

o +— O
—, O O

L,

1 0 0
0 l,, 0],
O I3’2 1_

L

25

1 0 0|
01 0
0 0 Iy

— JJICMCHTAPHBIC HMKHUC TPCYI'OJIbHBIC MATPHUIIBI.

L=

1 0 O]
0 55 0
0 —lgol55 1

L

1 0 O
01 O
0 0 35




3amxaua 4.5.

Jirst matpuner A=| -1 0

MoCTPOUTh Ly =

B
11 0 0]
2’1 1 O

31 O l_

BBIUUCINUTE Ay = L4 A.

OTBerT.

o - O

0
O, AI.EL].A: O
1

-1

A =LA=|0

26




3agaua 4.6.

Jlnsa Mmatpuubl Ay =

noctpouts L, =

1 0
0 Iy,

O |3’2

BBIYUCINTE Ay = L, A,.

OTBerT.

o O -

_ P O

—, O O

0

0

1

’ A2:L2Al:

O O -

e

O K B

X X B

27




3agaua 4.7.

Jlns Mmatpuusl A, =

NoCTpouTh Ly =

1
0
0

0
0

33 |

BeIuuCIUTh U = Ag = L3 A,.

OTBerT.

o O -

o - O

_ O O

U:A3:L3A2:

28
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Tema 4.1. Metoanbl I'aycca MCKIIIOUEHUS HEU3BECTHDBIX:
CXeMa eIMHCTBECHHOI'0 JeJICHUS.

B 3amauax 4.5,4.6 u 4.7 gna matpunel A=(-1 0 O

1 1 1

-1 -2 -1

[Toctpoensl matpunsl Ly, Ly, LyunU:

L3L2L1A: U —

—

101 1
0 11
0 0 1

— BEPXHSAS TPEYTOJbHASA MATPHULIA.

o det A=detU / (detl,-detL, -detL,).

e AX=b < UX=LL,41b =¥y — npsamoii xon cxemsl
eIMHCTBEHHOTO JIeJieHNns MeTo 1a ['aycca UCKITIOUeHHST HEU3BECTHBIX;
pemenue cucteMbl U X = Y — 0OpaTHBINA X0,
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3agaua 4.8.
1 by Ug (%) (Y1)
Jlana cuctema | 0 L Uz || X |=]| Y2 |
0 0 1fx3) \y3)

[IpoBepbTe (GOPMYIIBI JJIs1 €€ PEIICHHUS:
X3 = Y3, Xp=-Uy3- X3+ Y2, X =—Uo-Xp—U3- X3+ Y.

3agaua 4.9.
1 1 1|(x) ( 3)
Jlanacuctema |-1 0 Off X, [=| -1]|.
-1 =2 1) (4

Pemure ee, ucnonnp3ys pe3yabTaThl 3am1a4 4.5. — 4.9,
OTBeT. X3 =X, =X =1.




Tema 4.2. Metoanbl I'aycca MCKIIOUEHUS HEU3BECTHbBIX:
CXeMa eIMHCTBECHHOI0 JeJIEHU ¢ BLIOOPOM IJIABHOI'O 3JIEMEHTA.

JJleMeHTapHasi MATPHULA ePecTaHoBOK B ; — marpuua, nonyvennas
IIepeCTAaHOBKOM B MaTpurie E eé 1-ii u |-ii cTpOK.

Ymuoxenue B ;A = nepecranoska I-ii u ]-ii CTpoK MaTpuus A.

Ymuoxenne AP, ; = nepectanoBka I-ro u |-ro cron6ua mMarpuipt A.

detR i=—LR,;= PITJ = Pi’_jl — CUMMETPUYHAs OPTOrOHaJIbHAsA MaTPULLA.

IIpumepni:
0 1 0] 0 0 1] 1 0 0]
PRo=/1 0 0], PR3=/01 0|, Psz=0 0 1]
0 0 1] 1.0 0] 0 1 0]

31




3agaua 4.2.1.

1 -1 A4(x) [ -2
Jlana cucrema AX=2 -4 8| X, |=| -2
1 2 -12|(x3) \—13)

BoimonHuTts | mar MeToj1a UCKIIIOYEHHST HEU3BECTHBIX C BBIOOPOM
IJIaBHOI'O 3JIEMEHTA MO CTOJIONY:

I
SN

2. g matpubl Py i A moctpouts marpuny Ly «oOHYIIEHUSDY
p 1, |1 p p y 1 y

onemenToB (P A)jq V1>1;

3. YMHOXHTH cuctemy AX = b Ha marpuiy LyPy i

AR =[Ly(Py; AR =[Ly(Py; )b =b®.

32




OtBer (3agaua 4.2.1.).

- 1/2 0

2. L=|-1/2 1

3. AWx =

1

—1/2 0

—2
1

33

_4_/)(1\ (1)
0l x, [=| -1|=bW.
8\ X3) \-12,




3anaua 4.2.2.

Jlana cucrema

ADY =

1

0
0

—2
1
A

-4
0
-8

_/xl\

X2

\ X3,

(1)
-1
\-12)

34

_5®,

BoInoaHUTS 2 mar MeTo/ia UCKIIFOUEHUSI HEM3BECTHBIX C BEIOOPOM
IJIaBHOI'O AJIEMEHTa MO CTOJIONY:

1. waiitn iy : @i, |>]afy| Vi>2;

i, 2

2. IS MATPHIIGI P2,i2 AL MOCTpOoUTh MaTpully L, «oOHyneHus»

onemerToB (P i) A(l))i’z Vi>2;

3. YMHOXHTb CUCTEMY AW % = pM g matpuny L, P2,i2:
AR =[Ly (P, 1, )JAY X =[L, (P51, )10 =b1),




OtBer (3amaua 4.2.2.).

1.1, =3;
1 0 0]
2. L,=(0 1/4 0}
0 -1/4 1]

1 -2 —4](x) (-1
3. APg=10 1 -2 x, |=|-3|=b?.
00 2\xg) \ 2




3amaua 4.2.3.

JlaHa cucrema

AP =

1

0
0

—2
1
0

4]

—2
2

/)(1\
X2

\ X3

36

5@,

BeimoaauTh 3 (IMociIeAHUI) Iar MeTOAa UCKITIOYEHUST HEU3BECTHBIX C
BBIOOPOM TJIABHOTO 3JIEMEHTA IO CTOJIOIY:

o -, 2 2
1. HaliTH I : |a( )3|>|a( )3| V12>3;

2. nist MaTpuupbl Py i Al?) NOCTPOUTH MaTpully L «oOHyIEHMSD

YV1>3;

snementos (P i AL) i3

3. YMHOXHTb CUCTEMY A g =) ya marpuiy LyP3 iy
AR =[Lg(Py,1, )JA® X = [Lg(P3 ;)]0 =b™.




OtBer (3amaua 4.2.3.).
1. i3 :3 — P3,i3 — E,

1 0 0
2. L3: O 1 O ,
0 0 1/2]

1 -2 —4)(x) (-1
3.Ux=A¥%=|0 1 -2 x, |=|-3
0 0 1fix) U1

]
o
<
I
<l

3agaun 4.2.1 —4.2.3 — npsiMoOM X0 METOAa UCKIIOUYECHUSI HEU3BECTHBIX
C BBIOOPOM TJIABHOTO 3JIEMEHTA I10 CTOJIOITY.
OOpaTHbIii X0 MeTOoAa — pemieHne cuctembl U X =Y

o ¢gopmyiam u3 3aaauu 4.8.

37
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Tema 4.3. MeToabl I'aycca HCKIIOUEHUA HEU3BECTHDBIX:
MeTO/ NPOrOHKM pPelleHUsl CUCTEM C TPEXAUArOHAJIbHOM MAaTPHULIEH.

Penienne X cucremsl

_al b.l. 0 1/ Xl A4 fl A
C, a by X9 f
Cn—l an—l bn—l Xn—l 1:n—l
0 0 C, an |\ X, ) \fn)
mmiercs B Buge X; = - X 4 +2Z, 1=1,...,n; X,,1=0.

Brruncnenue {3, z;} — npsiMoii X0 MeTO1a IPOTOHKH.
Beraucienue X, =Z,, X =i X1 +Z, 1=n-1 .., 1— o6paTHbIii X0

MCTO/Ia IIPOI'OHKH.
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3agaua 4.3.1.
IIpoBepbTe BBIBOA (DOPMYIJI J1JIs1 KOA(D(UIIMEHTOB METO/1a IIPOTOHKM:
a X +b X, =f = a X =—a; b -X,+a f, =

Bi=-a;'h;, z=a;f
Co-Xy+ay - Xo+Dy - Xg=1f5, = (0 +a) X +Dy-X3=1,-Crzy =
By =—(CoBy+23,) by, 25 =(CoPy+2,) T (F —Cp29)
C3-Xpo+83:X3+Dh3- Xy =13 = (C3fr+83) X3 +Dy-X4=T3—-C32, =

By=—(Csfy+ag) g, Z3=(CaP,+az) (f3—C3Zy)

-1 -1
Bn—l — _(Cn—lﬁn—z + an—l) bn—l’ Z2 — (Cn—lﬁn—z + az) (fn—l _Cn—lzn—z)

Ch-Xpop T8 Xy = fn — (Cnﬂn—l"'an)'xn — fn —Chip1 =

Ly = (Can—l "'an)_l(fn — ann—l)




3agaua 4.3.2.

Pemnre cucremy

OT1BerT.

1 -1 0 0|(x) (-1
-1 2 -1 0] X 0
0 -1 2 -1 xq 0
00 -1 2f(x) (5

METOJIOM IIPOTOHKH.

Xg =2y =4 Xg=f3-Xg+23=3, Xo = - X3+, =2,

40




Pemienue 3agaum 4.3.2.

By =-a; b =1

By =—(CoPy+ay) by =1
Bs=—(CsB, +az) "hy=1

1 -p 0 0](x)
0 1 -5 0| X,
0 0 1 B3 X3
0 0 0 11\ Xg

Z, = (CoBy +8,) (f, —Cpzy) = -1
23 = (CaPy +ag) " (f3—C32,) =—1

2, = (C4Ba+a,) " (f4 —Cyz5) = +4

1 -1 0 0|(x) (-1)
101 -1 0fxy| [-1|
100 1 -1 x| [-1]

0 0 0 1f{x) \ 4

= X4:Z4:4, X3:ﬂ3'X4+23:3, XZZIBZ.XB_FZZ:Z’

41




3agaua 4.3.3.
Peuure cucremy
1 -1 O_/Xl\ (1)
-1 2 -1 Xo 0
-1 2 1| X441 0
0 0 -1 2| %X, ) \n+1)
METOJIOM IIPOTOHKH.
OTtBer.
Pr=.=p1=1 zy=...=2, 1=-1, z,=n

Xy =N, X1 =n-1 ..., Xy=1.

42




43
3anaua 4.3.4.

Peuure cucremy
2 -1 0 0](x) (2
-1 2 -1 0] X 2
0 -1 2 -1} X3 2
O O —1 2 \X4) \2/

METOJIOM IPOTOHKH.

OT1BerT.

P =

X4

1 2 3

—, —, =—,  W=1 2,=2, 25=3, 7, =4,
> P> 3 P3 20 A 2 3 4
:Z4:4, X3:,B3‘X4+23:6, X2:IB2‘X3+22:6,




Pemienune 3agaum 4.3 4.

By =—a;'b;=1/2
By =—(CoBy+ay) "y =2/31 2, =(CoBy+2,) " (Fy —Cpzg) =2

B3 — —(C3B2 + ag)_le — 3/ 4 i 23 — (C3B2 +a3)_1(f3 —C322) — 3

1 - 0 O
0 1 -8, O
—
0 0 1 —-p
0o 0 0 1

-

24 =(CyPiz+ ay) " (Fy - C4Z3) =4

44

\ X4

1 -1 0 O_/X1\ (1) /zl\
0 1 -1 0|x%| 2] |z
o0 1 -1|x| |3 |z
0 0 0 1f{xg) \4) \z

Xg =24 =4 X3=P3- X4 +23=6, Xo = fp-X3+Zp =0,

X =P X +21=4.




3agaua 4.3.5.
Peuure cucremy

2 -1 O_/Xl\ (2)

-1 2 -1 Xo 2

-1 2 1| X1 2

0 0 -1 2|\ % ) \2

MCTOAOM IIPOI'OHKH.

45
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Tema 5. LU pasnoxkenne maTpunbi.
Ecm A=LU, 10 A =L U,:

1 Qo ... Ay L, O ... 0 ||uy U, ... Uy
a1 8p .. Ay | b1 bo ... 0 0 Upy ... Uyy
A1 A e Ak _Ik,1 o ... Ik,k_ 0 0 . Uk

Ecsm matpuusl Ly n Uy BbluMciieHb], TO UMEEM YPAaBHEHUS AJIs TOCIIEIHEH
CTPOKM MaTpuubl Ly .1 1 nocnennero crondua matpuubl Uy 4

3\ \ 4 3\
( Up k+1 ( A k+1 ( 11 ) A 11,1
. . T . .
L| : |= L (Uy) c = c
Uk k+1 ) @k k+1) VST

K

Ik+l,k+1 U1 k41 = Q1 k41 — Z Ik+1,m “Um k41
m=1




3amxaua S.1.

g A=

Pemienne 3agaum 5.1.

Af{ﬂ:DmMH=HU1:>hJ=2

. f20-2] [ 20 Of1iu,
O PO T O it
2 2t 2] | 2 -0 0]
Ag=|-1 4i-4|=-1 3! 0
1 —2§ 6| |ls, gzggs

noctpout A=LU: V u;; =1

47

[y =-1 1y, =-1
12U o =2 = qUpp,=-1
| bo=4-lh, [l =+3
1 -1} wg

0 1iuys|=LU; =

0 0: 1




OT1BerT.

=L-U.




3agaua 5.2.

g A=

Pemienne 3agaun 5.2.

A =2]= [1][U1,1] =LU; = u=2

Ao

1i0°

11

-1

|3,1

0 Uy

49

noctpouth A=LU: V |;; =1

21Uy

1 00|
1:0
1

32

r2'2’1 — —2
U1’2 — —1

\

2 -1, g
Y

Uy o =4-— |2,1U1,2

0 0! us;

)
1 =-1

—> 3 ul,z =-1

LU2,2 — ‘|‘3

— L3U3 —




=L-U.

50




Tema 5.1. MeToa KBaApPATHOI0 KOPHSL.
Ecau A=A u Vv det A, >0, 10 A= LL"

3agauva S.1.1.
1 2 1]
Nus A=|2 8 4| mocrpours A=LL" uV li i > 0.
1 4 11

Pemienue 3amaum 5.1.1.
[|11][|11} |—1'—I = hp=1

O o l,, =2
A, = _ . . 21 N 2.1
_2 8_ |2,1 i 1 O |22 |2,2 =8—I2,1I1’2

:{ |

|21:2
|22:2
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OT1BerT.

= N
~ 00 N
e i e
O O -
O NN

5 =Ll =

—LL'

W~

52

= ly33=411-(1-1+1-1) =3
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Tema 5.2. IToJ10xUTEABHO ONpPeaeIeHHbIE MATPUIIBI.
Kpurepuin CuabBecrtpa. Jlemma I'epmiropuna.

Onpenenenne. A= Al >0 6 R" - nonoxurensuo OIIpeIeIICHHAs MaTPUIIA,
ecmu (AX,X), >0 V XeR", X#0.

3amaua 5.2.1.

-1 2
Pemienue 3agaum 5.2.1.

vV XeR" (A%,X), = (( 2Xy= % ] (2))2 =

— X1+ 2X5

2 -1
Jlokazath, uTo A = > 0.

:2x12—2x1x2+2x§:x12+(x1 —x2)2+x§2($<’,>?)2 >0 , X=0




Teopema. A=A">0 < V A(A)>0.

3agaua 5.2.2.

-1 3
Pemienue 3agaum 5.2.2.

det(A— AE)=(3-1)°-1=0 =

(A)=2>0
{ZQ(A):4>O

3 -1
Jloka3athb, 4To A = { } > 0.

A>0.

54
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Kpurepuii Cunbbectpa: eciu A= A" u V det A, >0, 1o V A(A) > 0.

3amgaua 5.2.3.

1 -1
Jlokazath, uTo A = > 0.
-1 2

Pemienue 3agaum 5.2.3.
detA =1>0, detAy=1>0 =

{@(A) >0

A, (A)>0
A>0.
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Jlemma l'epmropuna. V A(A) Jk: |[A(A)—ay <Ry

Re =lay |+ +lag kg | +]ag ko [+t ag |-

3amgaua 5.2.4.
2 -1
Jloka3ath, 4To A = > 0.
-1 3

Pemienune 3agaun 5.2 .4.

1. A=Al = v A(A) € R — BemecTBeHHOE YHCIIO.

2. N3 nemwmel ['epiroppuna —
A(A)> a,—R =1>0
e {ﬂl(A) >0

uIu _—

A (A)>0

E(A)ZaZ’Z—R2:2>O
A>0.
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Tema 6. PasioxxeHue MaTpuubl Ha IPOU3BEAEHHE OPTOTOHAJIBLHOMW U
BEepXHeHl TPeyroJbHOu MaTpun. MeTroa BpaleHuu.

3agaua 6.1.
CoOsSep —Sing

] — OPTOI'OHAJIbHAA MAaTPHILlda BPpAILLICHUAI.
singp  coS@

Jloka3zate. Q = {

Pemenue 3amaun 6.1.
JIoCTaTOYHO IPOBEPUTH PABCHCTBO Q_1 = QT :

o7 - Cosp —sing | cose sing|
sing  cosg || —sing cosep |

__COSZg0+Sin2(p 0 e
0 cos” p+sin“ ¢ |

— Ql=qT
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3agaua 6.2.
Cos@ —Sing

I[aﬂon:{ _
singp  cose

Berauciuts detQ u || Q ||,.

} — OpPTOrOHAJIbHASA MATPUIIA BPALIICHUS.

Pemenune 3agaum 6.2.

CosS@ —sSin
detQ’ =detQ:det{ e ﬂ:coszgpﬂinzgo:l.
singp  COSg
J(x.Q'Ox
101, =supl e _ gy V(QXQX)z _ (V(RQQR), _
X0 ”_»”2 x;tO ”_»”2 X=0 ”XHZ
= sup “(XJX)Z =1.

X=0 ” X ”2




,T.€. (Q2A)21 =85

0
1

3agaua 6.3.
3 J3-2 3-4J3
Hamo: A=|-3v/3 1+2+/3 -4-3J3]
23 0 243
Cosg, —sing, O
1. IToctpouts Qp, =| SIN@ ,  COSEy
0 0
X X X
Qi2A=[0:ix x
_X é X X_

2. Berancimrs A2 = Qo A.

C12
512

59

Sy, O
Cio Of
0 1]

a1+C 87 =0.
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Pemenune 3agaum 6.3.

L (QuA)1=8081+Co8;,=0 =

a d
51,2'%4‘(;1’2'%:0, rl’z =\/|a1’1 |2 +|a2,1 |2 :'\/9+27 :6 —

Cl,2 =a111/r1,2 :3/621/2, 31,2 :—az’]_/ rl’z :3\/5/6:\/§/2

- 1/2 —J3/2 0ol 3 3-2 3-43
AL2) 1 /372  1/2  0||-3v3 1+23 -4-33|=

0 0 1 243 0 2.3




3agaua 6.4.
6 -4 6 |
TMawo: AY? =| 0 2 -8 |
243 0 243
cospz 0 —singg| [c3 0 -85
1. Ioctpouts Q3= 0 1 0 =0 1 O
_singol,?) 0 cosgz | |s;3 0 Cp3 |
[ % X X |
Q3A™?) =] 0 x x| 1e (Q3A™)31=513-ai77 +¢ 32
0:x x

2. Bormenurs A = Q1,3A(l’2).

61

{19 = 0.
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Pemenne 3anaun 6.4: 1. (Q 3A (1.2) )3 1=S13" a£112) +Cp 3 a(l -0 =

5(L:2) (12)
1 3 +C13- =0, r13_\/|a{112)| +|a$i? F =+/36+12 =443
1,3 r1,3
—
=17 /h3=6/(43)=+3/2, s 3=-a%;" /1 3=2V3/(443)=1/2
2.

J3/2 0 1/21] 6 -4 6
ALY 0 1 0 0 2 -8 |=

—1/2 0 +3/2|[2y3 0 23
43 243 43

0 2 0




3agaua 6.5.
_4\/§
Jlano: A3 =1 0
0

1. Ioctpouts Q) 3 =

0 O

2. BeIUnCIuTh A( 3)

23 43]

2 -3
2 0

1 0
O cos P53

><><

QA = 0: x

0 sing,;

X

= QpA™.

0
—Sin (02’3
COS(02,3

0

Co3
523

63

x|, e (QaA™Y)3,=5,3-85%) +C53-a55) =0.

! X
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Pemienue 3agauu 6.5.

1. (Qy 3A(1’3))3 2 =873 a§123) +Cp3- a(l V=0 =

5(L3) 5(L3)
Sp 3 r22 +Cyg- fz =0, r23_\/|a(13)| +lafy) [f =V4+4=2V2 =
2.3 2.3

523:—a§ 3)/r23:—2/(2\/_) \/_/2
Crz=85%) I 3=2/(242)=+/2/2

1 0 0 |[4/3 23 43 43 23 43
A3 —1o J272 21721 0 2 8 |=| 0 22 42|
2712 2121 O 2 0 0 0 42




3amxaua 6.6.

3 J3-2 3-43
Tlano: AX =| 33 1+2J3 —-4-33

/Xl\

X2

230 24/3

PelmuTh 3Ty CUCTEMY METOJI0OM BPAIlCHUU:

\ X3

\

—3-44/3
443

/4_3\/5\

J
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I
@

1. mOCTPOUTH dNIEMEHTapHbIE MaTpUIIbl BpateHuid Qy o, Q 3, Q 3:

Q2,3Q1,3Q1,2A = R — BepxHss TpeyrojbHas MaTPUIIA;

2. BBIYMCIUTB BeKTOp Y = Q, 3Q 3Q; b
3. pemuTh cucteMy RX =Y.

Pemenue 3agaum 6.6.

1. DnemenTapnbie MaTpuibl Bpamenui Qy 5, Qp 3, Qy 3 ¥ BepxHss

)

TpeyToJibHast MaTpuiia R = Al2,3

—pe3yJbTaT 3ajaa4 6.3 — 6.5.




2. BpruuciuMm BeKkTop Y = Q2,3Q1’3Q1,26:

ph2) = Ql,z6 =

523 —Q, 51 —

= Y= p(23).

1/2
J3/2  1/2
0 0
J3/2 0
0 1

1

~J3/2 0ol 4-343 )

—1/2 0 3/2|\43,

0

0 2/2

0|l -3—4+/3

1 443

AN
1/2 [ 8 )
0 || -6 |=

J

0 /6\/§\

J2712| -6

(43

66




3. Pemmm cuctemy RX =V:

43 23 43 |y

Rx=APIg=| 0 242 42| x,

0 0 42 [\ X3)

Xa =42 1442 =1
= X, = (=242 +44/2 1) [ 242 =1
X; = (64/3+2+/3-1-4+/3-1)/ 44/3 =1

(1)

Y

67
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Tema 6.2. Pasjioxenue MaTpUlbl HA MPOU3BEACHUE OPTOTOHAJIBHON U
BEPXHEH TPEYyroJabHOU MaTpuil. MeToa oTpaKeHuu.

3agaua

Jlano: A=

6.2.1.

1 -3
2 0
-2 3

5

1. Hocrpours Hy = E —2-W® . ()T |w® ||, =1

Hy

( al,l\

Ao 1

\ 431

(rl\

0

\0)

y rl — || a.’l ||2, T.C. \/_\7(1) =

1—Hiae

2. Berancinrs AV = H,A.

d,
” éto,l

o Hlé:o,l ”2 |




Pemienue 3aqaum 6.2.1.

(1) (3)
lL.a,,=| 2| |alh=3 Ha,,=|0
\—2) \0)
(2
@ _ do1—Hid,; 1 5
la,;—Hd 243 P
"%/
/_1/\/§\
H,=E-2-w®. (W) =E-2| 1//3
~1/+3

69

(-1/43 1/43 -1/43),




2. AL = H, A=
1 -3 2
-1 2 0 -5
2 3 5

TN
1//3

—1/\/§)

(-1/@ 1/3 —1/\6)
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3agava 6.2.2.
'3 -3 6
JlaHO: AD -0 0 3|
0 3 -3
1. Hocrpouts H, = E = 2-W& . (W) w2 |, =1:
NN
a) (a®)
e s _| T ) —@ __ Ge1—Hid
Hola35 [=Ha5=| b |, L= o, T.e. W = — —
alV 81 —Hid, 1]l
o) 0 3,2 ’ ’
932 L

2. Berancmuts Al = HZA(l).




Pemenue 3agaun 6.2.2.
(—3)

1.a%=| 0|, ||U||2—3 H,al3 =

3

3»(1% Ha® o

VT/(Z)
ESE “’ , 32

H, =E—-2-Ww? . (W) =E-2

72

(o “1/2 1/&).




2 1
2. Y —H,AW =

3
=0
0

-3
0
3

6 |

3
-3

_1/2

[ 1742,

(0 -1/v2 1/42)
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3amaua 6.2.3.

1 -3 2|(x) ( O)
Jlano: AX=| 2 0 5| X, |=]|-3
-2 3 S|\ X3) { 6)

I
Ol

PelmuTh 3Ty CUCTEMY METOJIOM OTPAXKECHUU:

1. mocTpouTh 3eMEHTapHbIE MaTpUllbl oTpakeHud Hq, Ho:
H,H{A =R — BepxHuss TpeyronbHas MaTpuua;

2. BeraucuTh Bektop Y = HoHb;

3. pemuTh cucteMy RX =Y.

Pemienne 3amauu 6.2.3.

1. DnemenTtapHbie MaTpullbl oTpaxenut Hq, H, u Bepxuss

TpeyroabHas MaTpuiia R = Al2) —pe3ynbTatT 3agay 6.2.1 — 6.2.2.

4




2. Boruncioum Bextop Y = H 2H16:

p®D — ng —b—2.7wW ,(W(l))T b —

(0)
=| -3
. 6)

\_1LJ§)

5@ = HBD = p—2.w® . (WD) W =

(—6 )
= 3

4 0)

_2| —1//2

. 0)

= y=b®,

(0 -1/v2 1/42)

2| /43 |(-1/43 1/43 -1/43)

(—6 )

. 0)

(—6)

. 0
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3. Pemmm cuctemy RX =V:

RX = A)x =

3
0
0

-3 6](x)
3 3 %
0 3]\ X3)
X3 =3/3=1

X, =(0+3-1)/3=1
X =(-6+3-1+6-1)/3=1

(—6)

. 3)

—

x|

(M)

Y
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