MeTtop cnenaJdbHONM NPAaBOM YaCTU

Ne1
y' +3y —4y=e 1 4 ze "

XapaKTepuCTUYeCKUII MHOTOWIECH

M43\ —4=0= )\, =1, =4

Yooy = Cl et + 02 et
Tak Kak —4 — KOpeHb XapaKTepUCTNUECKOTO MHOTOUWIEHA, YACTHOE PeIlIeHue
Yoaor, =A% -
Yoaern, = (A -7 z) = Ale™ — 4z - e4%) = Ae 4% (1 — 4x)

”
yHaCTH1 -

= (Ae™**(1— 458))/ = A(—4(1 —4z)e ™ —4e™®) = 4Ae ™ (—1(1 — 4z) — 1) = 4Ae **(4z — 2)

HO)ICTaBI/IM B VI3HAYAJIbHOE€ YpaBHEHIIE

4Ae™ % (4x — 2) + 3Ae™4%(1 —4x) —4A - 4% . g = 1®

—————
” ’ Yuacriy
Yuacrny Yuacruy

Torpa nomyunm

4A(4z — 2) + 3A(1 —4z) —4Az =1
16Az —8A + 34 —12Ax —4Ax =1

—5A=1
1
A=—=
)
Torma
—4x
xre
— —4x,. _
yqaCTﬂl = Ae T =-
)
Taxk kak )\ = —1 He gBugercd KOPpHEM XapaKTEPUCTNUECKOTO MHOTOUJIEHA

yqaCTH2 = (B$ + C)eiw
yl/IaCTHz =Be ¥ —e® (Bl' + C) - e_w(B — Bx — C)

:l/!/{/aCTH2 =—e" (B — Bz — C) — Be™® = e_z(B.’E — 2B+ C)

HO)ICTaBI/IM B VI3HAYAJIPHOE€ YpaBHEHIIE

(Bx—2B+C)e*4+3(B—Bx—C)e® —4(Bx+C)e® =zxe *

4
y'—laCTH2

/
Yotacrngy Yusacrng

(Bx—2B+C)+3(B—Bxr—C)—4(Bz+C) ==z
Bz — 2B + C + 3B—3Bz — 3C—4Bx — 4C = «
—6Bx+ B—6C =2

———

=0



Torma

1
—6Bac:a::>—6B:1:>B:_6

1 1
B— — - — - _ =
6C =0= 5 6C=0=C 36

Torma

1 1 1 1
Unacrn, = (B2 + C)e™" = (‘aw - %) ~ 6 ( + —)ew

Torma oTBer
T —4z 1 —4z —x
Y = Yoo T Yuacrn, + Yuacrn, = C’16 + 026 - g.’I!e —zlzt+ e
Ne2
y” + 2y — 3y = x%e”
XapakTepuCTIUeCKIII MHOTOUWIEH

AM4220-3=A—-1)A+3)= )\, =11, =-3

TOFJ:[a 06H_Iee peLHeHI/Ie 6yHeT BBITJIAOETH TaK
y06111 - Cl 6I + 026_3I

Tak kak A = 1 — KOpeHb XapaKTepUCTUYECKOTO MHOTOUJIEHa, TO YaCTHOe pelleHue OyaeT
BBIIVIAIETD TaK

Yuacrn = (A:E2 + Bz + C):L.ex = (AQS'B + Bx? + Cx)e””

Yoaern = A(a®e™) + B(a?e™)" + C(we”)’ =
= A(3z%e” + z3e®) + B(2ze® + z%e”) + C(e” + ze®) =
= 3Az%e® + 2Bze® + Ce® + Ax3e® + Bx?e® + Cxe®
Y o = 3A(z%e)" + 2B(ze*) 4 C(e®) + A(z®e®) + B(22e*) + C(ze®) =
= 3A(2ze® 4 z%€e”) + 2B(e® + ze®) + C(e®) + A(3z%e” + z3e®) + B(2ze® + z%e”) + C(e® + ze®) =
= (BA+ B)(2ze® + z%e*) + (2B + C)(e* + ze®) + Ce® + A(3z%e* + z3e*) =
= 6Aze” + 6Az2e® + 2Be® + 4Bze® + 2Ce® + Ax3e® + Br?e® + Cxe®

HOJICTaBI/IM B HaUaJIbHOE YpaBHEHIIE



6Axe® + 6Az%e” + 2Be” + 4Bze® + 2Ce® + Ax3e® + Bx2e® + Cze® +

4
Yuacru

+2 - | 3Az2%e® + 2Bxe® + Ce® + Azx®e® + Bz2e® + Cxe® | —

/
Yuacru

—3(Az® + Bz? 4+ Cx)e® =

y‘IaCTH
— x26:r:
6Axe” + 12Ax2e® + 2Be® + 8Bze® + 4Ce* = z2e®

(12A)z2e® + (6A + 8B)xe® + (2B + 4C)e® = x2e”

124 =1 A=4
6A+8B=0= 4 B=—%
9B+ 4C =0 c=41

Torpma yacTHOe penieHNe

1
Yuacrn = (Axg + Bz? + Ca:)ex = (—(,c3 - —z% 4 —$) e”

3anuiireM MTOroBoe penienue

1 1
Y = Yoour + Yuacra — Clem + 0267330 + (_$3 — _1152 + —l') e”

Ne3
y” — 4y’ + 8y = 2T +sin 2z

XapakTepucTIuecKii MHOTOUJIEH

AN —4X+8=0

HNuCcKpUMIHAHT

Kopuu

D=(—4)2—-4(1-8)=16—-32=—16<0

__ 4+V-16
)\1 - D)

_ 4—v-16
Ay =

I
O
+
o
-~

|
O

|
DO
~.

3anuiem oblee peleHye

Yoo = €27 (C, cos 2z + C, sin 2z)

3anuiieM yacTHOE penienue

IIpaBas uacts B Buge P, (x) - e

azxr

Torpa uacTHOe pellieHME



= Ae?*

yqaCTHl
yt/{aCTHl = A(e2z)/ = 2Ae2z
yt/x/aC'ml = 2A(62£)/ = 4Ae2w

HOJICTaBI/IM B MI3HAYAJIbPHOE€ YpaBHEHIIE

” ’ .
yqacml yqacml y“aLTHl

4Ae%® — 4| 24e%** | +8 Ae%) = 2%
1
4A_8A+8A:1:>A:4_1

Tor,ua YaCTHOE pEIICHIIE MJIA IIEPBOTO CJIara€MoOro paBHO

1
y‘{aCTHl = Ze2z
Yuacru, = Bcos 2z + C'sin 2z
yl/IaCTHz = —2Bsin 2x 4+ 2C cos 2x
yZaCTHQ = —4Bcos2x — 4C'sin 2z

Tenepb BC€ IIOACTAaBYIM B MI3HAYAJIBHOE YpaBHEHIIE

—4(Bcos2z + Csin2x) —4| —2(Bsin2x — Ccos2z) | + 8| Bceos2z + Csin2z | =sin2x

” ’ Yuacra
Yuacrugy Yuacrugy 2

4B —8C =0 _ C=g

Torpa uactHOe perreHne muIs sin 2z

1 1
Yuacrn, = 1_0 cos 2z + % sin 2x

dunHanpHOE pelleHue

1 1 1
Y = Yoo T+ Yuacr, T Yuacrn, = €°° (C} cos 2z + Cy sin 2z) + Zezw + 75 cos 2z + % sin 2z

MeTon NCKIIIOUEeHU S
Neq
=z —3y
y =3z +y
W3 nepBoro ypaBHeHUA

r—T

Jy=z—a2' = y=



/ 1 AY / ”
V=) =3 )
1 1
g(x'—x”):3m+—(ac—x’) |-3
[ — N —— ——
Y

-z =9x4+x—2
z’ -2z +10x =0
D=4—-4-10=—-36

D =+v—-36 =6t

z(t) = €' (C, cos 3t + Cy sin 3t)

z' = e'((C) + 3C,) cos 3t + (C, — 3C)) sin 3t)

1
y(t) = g(;p —z’) = €' (C; sin 3t — C, cos 3t)

Ne5

' =2x+vy
y =4y—z

W3 nepBoro ypaBHeHUA
y=1z —2zx

y/ — LL‘” _ 21./
z’ —2¢ =4z’ —8x — =z
[ — ~——
Y 4y
z/ —6z" +9x =0
z(t) = 3 (C| + Cyt)

o' (t) = 3C, 3 + Cy(e® + 3te)

y(t) =2’ —2x = 3(C) + Cy(1 + 1))

MeTtop dinepa
Neo
T =2rx4+2z—y

Yy =x+ 2z
Z=y—2x—z

Brrnuinem MaTpuny CUCTEMbBI



Haitmem cobGcTBEHHBIE UMCIIa U COOCTBEHHBIE BEKTOPBI MaTpuiibl A. [ moucka coGCTBEHHBIX

YJICeN COCTaBUM XapaKTePUCTIUECKOe ypaBHEeHe

2—-A
det(A—X)=| 1
—2 1

—1 2
0—A 2
—1—A

Hrak, coOCTBEHHEBIE UNICIIA:
)\1 = 1,)\2 :Z,)\g = —1

HaitmeM cobGcTBEHHBIE BEKTOPBI

(1=X(A2+1)

1 -1 2 & 0
-2 1 =2 53 0
0
1
2—1 —1 2 M 0
-2 1 —1—1 13 0
—1—3
1
241 —1 2 X1 0
(A—)\3I)X3:(O)<:) 1 1 2 X2 | =10
-2 1 -1+ X3 0
L —142
1
3amnmimneM oTBET
T 0 —1—3 -1+
y| =Cet| 2| +Che| —1—i | +Cie | -1+
z 1 1 1
Ne7

(A =0, =X3=1)
r=2r—y—=z
y =3x —2y—3z
Z=2z—x+y

3anmnieM MaTpUILy CUCTEMBI



2 -1 -1
A=1]13 —2 -3
-1 1 2

Haitnem cobcTBeHHBIE UnICia

2—X -1 —1
det(A—X)=| 3 —2—X =3 |=-XAA—1)2
-1 1 2—A

TOFJIa COOCTBEHHBIE UMCIIa
A1:O7A2:>\3:1

Haiinem coGcTBeHHBI BeKTOp M1 Ay = 0

2 -1 -1 & 0
A-\DNX,=0< | 3 —2 -3 &L1=10
-1 1 2 & 0
1
Xl = Cl 3
-1
Omua =1
1 -1 -1
(A—1I)=| 3 -3 —3
-1 1 1

Pamnr stoit matpunsl = 1. To ects o ¢akry Bce Tpu ypaBHeHMS 3aBUCUMEL JII060e MOXKHO
BBIPA3NUTh Yepes aApyroe. [loaromy Gepem sroboe, HalrpuMep, IepBoe

r—y—2=0=>zxc=y+=z2
Teneps y, z — cBOGOAHBIE TIepeMeHHbIE.

IlepBsIi BEKTOP

Btopoit BekTop

HOJIY‘JI/IM JITOT'OBOE pEIIIEHNIE

N
|
—_



MeTtopn Bapuanuy NOCTOSIHHOIM

' =y —5cost
Yy =2z+y

3amnuimem cucteMy B MATPUUHOI popMe

Torma
’ 01
X' =AX+F(t), A= , F(t)=
Pemim ogHOpOOHYIO CUCTEMY

det(A — \I) = “A 1 ‘

2 1—X
A1:2, A2:—1

HaxonuM cobcTBeHHBIE BEKTOPEI

(A—20)X, =0= (‘22 _11) (;) —

O6111ee perreHe OJHOPOTHON CHCTEMBI

X, (t) = C et (;) +Cpet (_11)

Tenepb VI EM 4aCTHOE PEIIIEHNIE B BUIJIE

ui X +us Xy = F(t)
1 1 —dcost
sfa) =) = (75

uj +ujy = —5cost
2u] —u5b =0

i

W3 BToporo ypaBHeHUS CUCTEMBI

ITogcTaBuUM B epBoe

—(A=2)A+1)=0



5
uj + 2u] = 3uj = —b5cost = u; = —gcost

, 10
1 = ——cost

/
:2
U u 3

5 5
uy(t) = /_§ costdt = —3 sint
10 10
uqy(t) = /—3 costdt = -3 sint

YacrtHoe peuienne

5. 1 10 1 —5sint
Xp(t) = uy Xy +up Xy = (—g Slnt) (2) + (_3 smt) (_1> = ( 0 )

dunHanpHOE pelieHuE

1 4 1 —5sint
Y = Yooy + Yyacra = 0162t (2) + 026 t (_1) + ( 0 )

/o2t lo—t —
{ule +use™" =

uf (2e?t) + uf(—e~t) = —5cost
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