Ob0pa3zen BbBINMOJHeHHS dTama #5

Kypcosas paboma
no kypcy «lughgepenyuanvuovle ypagrneHus».
Buvinonnun cmyoenm epynnot 70-201C Heanoe U. .

Bapuanm Nel
Oran #5
3ananue:
Bapuanm Nel Oman #5
X =2x +3y 3apanme 1. Peummts 3amauy Komm s
1. < . , x(0)=—4,y(0)=0 CHCTEMbI JINHEHHBIX OJHOPOIHBIX J[V
y=4y+x (CIIOJY).
OO1iee peleHne CUCTEMBI HANTH METOIOM
X=x+y Onnepa.
2.9, 3y 2%’ x(0) =—-4,y(0)=0 3apanue 2. VccnenoBaTh Ha yCTOHYMBOCTD
y=2y cucremy. [IocTpOUTh TPaeKTOPUU TBUKCHUS
BOJIM3U TOYKH TTOKOS.
3aoanue 1.
Ilpumep 1.
{x =2x+3y
[ano: | .
y=4y+x
Pewenue:

Pewum cnauana cucmemy nunetinvix oonopoounsix Y (CJIOAY) memooom Diinepa.

23
CocrtaBuM matpuily K03 (HUIIMEHTOB CUCTEMBI: A = (1 4}

3ameuanue.
B nepBy1o cTpoKy MaTpHIIbl 3aUChIBAIOTCA KO3(PPHUIMEHTH! TPH PYHKIIUU X, @ 3aTEM Y U3

MIEPBOTO YPABHEHUS CUCTEMBI.
Bo BTOpYIO CTPOKY MaTpHIIbI 3aUCHIBAIOTCS KO3 PUIIMEHTHI TpH PYHKIMH X, a 3aTeM Y U3

BTOPOT'O YpaBHEHUS CCTEMBI.

2-A 3
CocraBum matpuity A—AE: A—-AE = L 4o

CocraBuM xapakrepuctuieckoe ypaBuenue det(A —AE) =0 u HaiineM cOOCTBEHHbBIC 3HAUCHHSI
MaTpHULIbIL.

Haiinem onpenenurens:
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=(2-A)-(4=A)=3-1=A% =61 +5
N R SRCEeS *

det(A —AE) =

TIpUpaBHSIEM [OIYUCHHBI OMPESIATENb K HYI0: A2 —6A+5 =0 - XapaKTepUCTHYECKOe
ypaBHEHHE.
Haiizem coOCTBEHHBIC 3HAUCHUS] MATPHUIIBI , PEIIHB YPABHCHHUE:
A —6A+5=0
D=6°-4.5=16
6-16 6++/16

CoOcTBeHHbIC 3HAUCHHSI MATPUIIBI — KOPHU XapaKTEPUCTUUECKOTO YPaBHEHUS — IPOCTHIE,
NIEUCTBUTELHBIE.

A 5

Bamumem Matpuny A —AE, rae A =1, u Haiinem coOCTBEHHBII BEKTOP MATPHUIIBL:

2-1 3 1 3
1 4-1 1 3
Haiinem coOGcTBeHHBIH BEKTOP V| U3 ypaBHEHHUSL:
I 3) (v 0 vi+3v, =0
(A-ME)-V,=0 = 1= = b
1 3 \&) 0 \41 + 3V2 =0
T.x. ypaBHEHHS B CUCTEME JIMHEHHO-3aBUCHMBI, HAlJIeM €€ JIF000e HEHYJIEBOE pellIcHHE:

ITycte v, =1, TOoraa u3 nepBoro ypaBHEHHs CUCTEMBI V| = —3v, =—3.
OxoHYaTeIbHO:

20

Banumem mMarpunty A —A,E, rae A, =5, u HaliieM COOCTBEHHBII BEKTOP MATPHULIBL:

2-5 3 -3 3
At
1 4-5 I -1

Haiinem coOGcTBeHHBIH BeKTOp V, U3 ypaBHEHHUS:
-3 3 v 0 =3v; +3v, =0
(A-ME)-V,=0 = 1= = b
1 -1 \&) 0 Vi —Vy = 0

T.k. ypaBHeHUS B CHCTEME JTMHEHHO-3aBHUCUMBI, HAlIEM ee JII000e HEeHYJIEBOE peIlICHHE:
ITycte v, =1, TOraa u3 BTOPOro ypaBHEHUS CUCTEMBL V| =V, =1.
OxoHYaTeIBbHO:

o

3anuiieM penieHue CUCTEMbI B BEKTOPHOM opMme:
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el

3anuiieM perieHue CUCTEMBI B CKaJIsipHOM opme:
x=-3C,-e' +C, ¢

y=( 'et+C2-eSt

ITposepka:
U3 pemenns: x = —3C,; -e' +5C, elny= C,-e' +5C, et

[ToncTaBuM BbIpa)K€HHS IJIsl X, Y, X B [IEPBOE YPABHEHUE UCXOJHON CUCTEMBI:
—3C,-e' +5C, -e” =2(=3C, -e' +C, - > ) +3(C, -e' +C, - &)

—3C,-e' +5C, e =—6C, -e' +2C, -e>' +3C; -e' +3C, -

—3C,-e' +5C, e =-3C, -e' +5C, -

MOJIy4E€HO BEPHOE TOKIECTBO

IToncraBuM BbIpakKeHUS 1A X, Y, Y BO BTOPOE YPAaBHEHUE UCXOAHOU CUCTEMBI:
Cp-e' +5C, e’ =(=3C,-e' +C, -’ ) +4(C, -e' +C, -&”")

Cp-e'+5C, e =-3C,-e' +C, -e> +4C, -e' +4C, -e”

C,-e'+5C, e =C;-e' +5C, -

MOJIy4E€HO BEPHOE TOKECTBO

Pewum menepo 3a0auy Kowu.

VYcnosue x(0) = —4 o3nauaet, yro npH t =0 GyHKIUSA X NPUHUMACT 3HAUCHHE paBHOE -4:
1=-3C,-e’+C,-e’ = -3C,+C,=4

Ycnosue y(0) =0 o3nauaer, uro npu t =0 QyHKIUSA y NpUHUMAET 3HaYeHue paBHoe 0:
0=C,-e’+C,-¢* = C,+C,=0

[Tonyuunu cucremy ypaBHEHHUN:

~3C,+C, =4
= C,=1, C,=-1

C,+C, =0

[ToxcraBuM HalifieHHBIC 3HAYCHHSI B 00IIee PEIICHUE CUCTEMBI.

x =—3¢e' et

5t

OTtBert: )
y=e —e

Ctp. 3
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Ilpumep 2.
X=X+y
aHo:
y=3y—-2Xx
Pemenue:

Pewum cnauana cucmemy nunetinvix oonopoounwix Y (CJIIOAY) memooom Diinepa.

1 1
CocrtaBuM mMatpuily K03 (HUIIMEHTOB CUCTEMBI: A = ( 5 3}

3ameuanue.

B nepByto cTpoKy MaTpHIIbl 3aUChIBAIOTCA KOA(PPHUIMEHTH! TPH PYHKIIUU X, @ 3aTeM Y U3
MIEPBOTO YPABHEHUS CUCTEMBI.

Bo BTOpyIO CTpOKY MaTpHIIbI 3aUCHIBAIOTCS KO3 PULIMEHTHI TpH PYHKIMH X, a 3aTeM Y U3

BTOPOT'O YpaBHEHUS CCTEMBI.

1-A 1
CocraBuMm matpuny A —AE: A —AE = Y

CocraBuM xapaktepuctundeckoe ypaBuenue det(A —AE) =0 u HaiizemM cOOCTBEHHbIE 3HAYCHUS
MaTpHULIbIL.

Haiinem onpenenurens:
1-A

5 3_}\‘—(1 A)-GB-M)-1-(=2)=A"—4r+5

det(A —AE) =

Haiinem coOcTBEeHHBIC 3HAUCHUST MATPHIIBI, PEIINB YPAaBHCHHE: A2 —4n+5=0.

D=16-4-5-1=-4

4+-4 4+ 4. -1 4x2.i . A =2+i
= = = =2+1 = X
2 2 2 Ay =2—i

1,2

CoOcTBeHHBIC 3HAUEHHs] MATPUIBl — KOPHU XapaKTEPHUCTUYECKOTO YPAaBHEHUS — MPOCTHIE,

KOMITJIICKCHO-COIIPSIXKCHHBIC.

T.K. KOPHH XapaKTEPUCTHYECKOTO ypaBHEHHS AjH A, MPOCThIC, KOMIUICKCHO-COMPSKEHHBIE,

BBIOEpEM JTF000H U3 HUX, HAIpUMep A, =2 —1.

Banmmem marpuiy A —A,E, rie A, =2—1, 1 HaiijeM cOOCTBEHHBII BEKTOP MATPHIIBL:

1-2+1 1 —1+1 1
A—}LzE: Nk .
-2 3—-1+1 -2 1+1
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Haiinem coObcTBeHHBIN BEKTOp V, U3 ypaBHEHUS:

-1+1 1 \4] 0 (=1+1)-vi+v, =0
(A-ME)-V, =0 = NE = = .
=2 1+1) \vy 0 —2vi+(+1)-v, =0
T.K. ypaBHEHHsI B CCTEME JIMHEWHO-3aBUCUMBI, HaiiieM ee o0oe HeHyneBoe peuieHue. [1ycts

vy =1, Torna us nepBoro ypaBHeHHs CUCTEMBI V, = (1—1)-v; =1-1.

OKOHYATEIBHO:

{2

PaccmoTrpuM npousseeHue:

1 - 1 cost—i-sint
P:V2«e7”2't: ) et 2 ) '[COSt—i'Sil’lt]'CZtZ ] o et =
1-1 1-i (1—-1)-(cost—i-sint

cost—i-sint 2t cost—i-sint o
= et = e
cost—i-cost—i-sint—sint (cost—sint)—i-(cost+sint)

OKOHYATEIBLHO:

cost . sin t
p— Sy e
cost—sint cost+sint

4. 3anuieM pelieHre CUCTEMbI B BEKTOPHOU (popme B BUIE TMHEHHOW KOMOMHAITIN

JIEUCTBUTEIPHOM M MHUMOMW YacTeW MOJYYEHHOTO MPOU3BEICHUS:

X cost 2t sint 2t
= Cl . e+ C2 . -€
y cost—sint cost+sint

3anuiieM penieHrue CUCTEMBI B CKaJIsipHOM opme:
X =Clcost-e2t +C, sint - 2!

y:(C1+C2)-cost'e2t +(=C; +C2)'sint'e2t

IIposepka:
W3 pemennsa: x = Cy(—sint e?' +2cost 'eh)+ C,(cost -2+ 2sint- eZt) u

y=(C;+C,)-(—sint-e' +2cost-e')+(=C; +C,)-(cost-e' +2sint-e")

[ToncTaBuM BbIpaXKE€HHS IJIsl X, YV, X B [IEPBOE YPABHEHUE UCXOJHON CUCTEMBI:
Cl(—sint-e2t + 2(:05'[-eZt)+C2(cost-e2t +2sint-e?t) = G cost-e! +C, sint-e! +

+(Cy +Cy)-cost-e>' +(~Cy +Cy) -sint-e*!

Ctp. 5
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Cl(—sint-e2t +2cost-e2t)+C2(cost'e2t +2sint'62t)=C1 cost-e! +C, sint-e?! +

+C1cost'e2t +C2cost~e2t -G sint - 2! +C, sint - et

Cl(—sint-e2t +2cost~e2t)+C2(cost'e2t +2sint-ezt)=

=C1(—sint-e2t +2COSt'62t)+C2(COSt~62t +25int~62t)

IIOJIy4YE€HO BEPHOE TOKJIECTBO

[ToacTaBuM BbIpaXK€HHS IJIsl X, YV, Y BO BTOPOE YPAaBHEHHE UCXOHOU CHCTEMBI:

(C; +Cy)(—sint-e* +2cost-e') +(—C; +C,) - (cost- e +2sint-e?') =

=-2(C; -cost-e* +C, -sint-e?') +3((C; +Cy)-cost et +(=C; +C,)-sint-e>)
Cl(—’a‘sint-eZt +cost-eZt)+C2(300st-eZt +sint-eZt) =

Cl(—ZCost-e2t +3cost-e! —3sint-eZt)+C2(—2sint-eZt +3cost et +3sint-ezt)
Cl(—’a‘sint-eZt +cost-e2t)+C2(300st-eZt +sint'e2t) =

=C1(—3sint-eZt +cost-e2t)+C2(300st-eZt +sint'e2t)

MOJTy4€HO BEPHOE TOKECTBO
Pewum menepo 3a0auy Kowu.

VYcenosue x(0) =—4 o3navaet, uyto npu t =0 QyHKIMA X MPUHUMAET 3HAYCHHUE paBHOE -4:
—4=C,cos0-e>? +C,sin0-¢** = C;=—4

VYcenosue y(0) =0 o3nauaert, uro npu t =0 dyHKIMS Yy TpUHUMAET 3HadeHue paBHoe 0:
0=(C; +Cy)cos0-e>? +(—C; +C,)sin0-¢>* = C;+C, =0

[Tonyuunu cucremy ypaBHEHHUN:

C1:—4
= C=—4, C,=4

[ToncraBuM HaleHHBIC 3HAYEHUS B 0011I€€ PEIICHUE CUCTEMBI.

x =—4cos(t)- et + 4sin(t) - 2t
OTtBert: 5
y =8sin(t)-e t

Ctp. 6
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3adanue 2.
Ilpumep 1.

X =2x+3y
JlaHo: < .

y=4y+x
Pewenue:

2 3

CocraBum mMaTpuiry Ko3)PHUITMEHTOB CUCTEMBL: A = | 4

CocraBuM xapakrepuctuieckoe ypaBaenue det(A —AE) =0 u HaiineM coOOCTBEHHBIE 3HAUCHHSI
Matpuilbl (cM. 3aganue Nel).

CoOCTBEHHBIE 3HAUYCHUS MATPHUIIBI 7»1 =1, 7»2 =5 sBngores:

—  JICUCTBUTEIbHBIMU

—  pa3nu4YHbIMHU (IPOCTHIMU),

— OJIHOTO 3HaKa (MOJ0KUTEIbHBIMH ),
CJIEIOBATEIbHO, TOYKA MOKOSI — HEYCMOu4ublil y3el.

JI1st TOCTpOCHUSI TPACKTOPHUM JBMIKEHUS TTOCTPOMM Ha TIJIIOCKOCTH (X, Y) COOCTBEHHBIE BEKTOPA

-3 1
MaTpuusbl (cM. 3aganue Nel): V| = 1 nuv,= {
. . -3
TpaexTopuu nBM>XeHUs OyayT KacaTbCs MPSIMOM, MPOXOASIIEH BIOJIb BEKTOpa V| = uE T.K.

3TOT BEKTOP COOTBETCTBYET MEHBIIIEMY T10 MOJIYJTIO KOPHIO A =1.

3ameuanue.

CobcTBennbie BekTophl cTposTcs Ha yepTexe TOJIBKO B ciayuasx y3ma, BRIpOKIESHHOTO y3i1a
U cejyia.

Kacanmue Ttpaextopuii u cooctBeHHoro Bekrtopa mmeer mecto TOJIBKO B ciyuasx y3na u
BBIPOXKJIEHHOTO Y371a.

ITocTponM TpPaeKTOPHH METOJIOM M30KJIHH.

Pa3nenum BTOpOE ypaBHEHHE CUCTEMBI Ha IIEPBOE U MIOJIyYUM ypaBHEHUE 1-ro nopsaka:

X =2x+3y , 4y+x
— _

y=4y+x y_2x+3y
. 4y +x x(1-2k)
Haiinem ypaBHeHue uzoknmun: ———=k = y =————| - ypaBHEHUE U3OKJIHH.
2x +3y 3k—-4

JHanee cM. atam Nel.

Ctp. 7




BHINOJHEeHHUN dTama #5
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Ilpumep 2.

X =x—3y
aHo:
y=3x+y

Penrtenue:

1 -3
CocrtaBuM matpuily K03((HUIIMEHTOB CUCTEMBI: A = )
CocraBuM xapaktepuctudeckoe ypaBuenue det(A —AE) =0 u HaiizemM cOOCTBEHHbIE 3HAYCHUS
Matpuilbl (cM. 3aganue Nel).

CoOcTBeHHbIC 3HaUCHUS MaTpULbl A} =14+3-1, A; =1-3-1 sBusioTcs:
—  KOMIJIEKCHO-COTPS)KEHHBIMH,
— WX JACUCTBUTENbHAA YacTh HE paBHa 0 (KOPHU HE SIBJISIOTCSA YUCTO MHUMBIMU),
— HX JICUCTBUTENbHAS YaCTh MOJIOKUTEIbHA,

cJIeIOBATEIbHO, TOUYKA MOKOS — HeyCcHouuueblit hoxyc.

Jns ompeneneHus HaNpaBlICHWS 3aKpYYMBAHUS TPACKTOPUN HaMJIEM BEKTOpP CKOPOCTH B
MPOU3BOJIbHOM TOYKE MIOCKOCTH, Hanpumep B Touke (1, 1):

x=1-3-1 x=-2
=
y=3-1+1 y=4

-2
[TocTpoum BekTOp 1 Ha IJIOCKOCTH U3 Touku (1,1).

3ameuanue.
Bexrop ckopoctu ctpoutcs Ha yeprexxe TOJIBKO B ciyudae dokyca.

IlocTpouM TpaeKTOPUU METOAOM M30KJIMH.

Pa3znenum BTOpOE ypaBHEHHE CUCTEMBI Ha IIEPBOE U MIOJIyYUM ypaBHEHUE 1-ro nopsaka:

X =3x+ y , X-— 3y
: = Y=,
y=x-3y 3Xx+y
N x =3y x(k—3)
Haiinem ypaBHeHHE M30KIMH: ——— =K = y = ————|- ypaBHEHUE U30KJIHH.
3x+y 1+3k

Hanee cm. atam Nel.
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O0pa3sen
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