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3aganmue.
3anana nuHeWHas AudepeHnranbHas CucTeMa U IocTaBieHa 3anada Komm:

) 41 —11 -1 28 )
Z(’)z 2 —4 —4 )+ 54 | 2(0)=| -1
t

18 —16 -28 54 0

[TocTpouTh XapakTepUCTUUYECKOE YypaBHEHME W HAWTH COOCTBEHHBIE 4YMCIa M TpaBble U JICBbIE
COOCTBEHHBIE BEKTOpBI MaTpullbl. [10JydnTh aHAIMTHYECKOE PELICHUE CUCTEMBI B BUJE PA3JIOKEHUS I10
OMOPTOrOHAIBHOMN CUCTEME COOCTBEHHBIX BEKTOPOB.

1. TTocTpoeHne XapaKTePUCTHYECKOT0 YPABHEHHUSI H HAXO0KIeHHE COOCTBEHHBIX
YuceJ MATPHIIbI.

XapakTepucTUYECKOE ypaBHEHUE:!

det(A —AE ) =0, roe £ — equHUYHAS MaTpHIIA

—41-24 11 -1
det(4—AE)=| 42 —-4-1 -4
-18  -16 -28-41

Brpranciisito onpenenuTens:
det(d—AE)=(—41-A)f-4—-2)-28—A)+ (=11} 4)-18)+42(-16)-1)-
—(~1)~4—-A)=18)—(~41-2)-4)-16)—-42(~ 11}~ 28— A) = =4’ — 7347 — 18041 + 14052
[onmyuaro KyOudeckoe ypaBHEHHE:

A +732 +18042 +14952 =0

Ero pemenue:

2+ 212 +522> +7124+10922 +14952 = 0
A2 +524+712)+ 21(2 + 524+ 712) =0

(A+21)\4 +524+712)=0

Honyqafo OJIMH BEIIECTBEHHBIN KOPCHb U KOMIUICKCHO-COTIPSIPKCHHYTO ITapy:

A, =-21
Ayy = —26%6i

KOpHI/I 9TOI'0 YpaBHCHHA U €CTh COOCTBEHHBIE YHCIIA MaTpulbl.



2. Haxomefme COOCTBEHHBIX BEKTOPOB MaTpHIIbl 1 AHAJIUTUHIECCKOC PECIHICHUE

CHUCTEMBI.

L4 @Opmyﬂa ons NOJIY4YeHUsA aHaiumu4ecKoco petenust CUCmembl.

()= z (1), rac

_ (e“ (o7 )+ (p(0).5 e - 1)]%

o CobcmeenHble 6eKmMopbl U peulenue z, (t) ons kopusi A, =—21.

Cucrema AT HAXOXKICHUS IIPaBoOro COOCTBEHHOTO BCKTOpa:

u,(A-4LE)=0
-20 -11 -1
A-LE=| 42 17 -4
~18 16 -7
—20u,, —1lu, —u;; =0 u;; =—20u,, —11u,,
42u,, +17u,, —du,, =0 = {42u,, +17u,, —4(=20u,, —11u,,) =0
—18u,, —16u,, — Tu,; =0 —18u,, —16u,, — 7(= 20u,, —11u,,

u;; =200, —1lu,,

122
61

122u,, +61u,, =0

u, =1

[IpaBbIit cOOCTBEHHBII BEKTOD:

1
u, =|-2u,

2
Cucrema JJI1 HaXOXACHUA JICBOI'O COOCTBEHHOTO BCKTOpa:
v (4" = AE)=0

~20 42 -18
AT -LE=|-11 17 -16
1 -4 -7

u;; =200, +22u,, =2u,,

122u,, +61u,, =0 = Uy =———u; =—2u,



-20v,, +42v, —18v; =0 v, =—4v, = Tv,

—11v,, +17v,, =16v,, =0 = 120(4v,, + v )+ 42y, —18v,; =0
—v, —4v, =Tv; =0 11(4v,, + 7v)+17v, —16v, =0
v =4y, = Tv, Vi =4vy; =Ty =-3v;,

122v,, +122v;; =0 =3V, =V,

6lv, +6lv, =0 v, =1

[IpaBbIit COOCTBEHHBII BEKTOD:
-3
v, = =1,
1

YroOBI MOTYyUUTH PELICHUE Z, (t) Halily CKaJsipHbIe MPOU3BEACHUS U3 YKa3aHHON paHee (OpMYIIbL:

7=
l (”1:"1)

(ul,vl): U vy F UV, Fu v, =-3+2+2=1

-3
¥ =l -1
1

(ZO’VI): Zo Vi 2V F 25V =6+1=7
(@(t)’vl ) =@V, + OV, + 03V, =84—54+54 =84

Tornma nomyyaro:

z,(t) = (7e"2” +84(Lh_1)]u1 = (7e_2” — 4" + 4)141 =

—21
1 4) (3
=B +4]—2|=| -8 |+| -6 |e"
2 8 ) |6

o CobcmeenHble 6eKmMopbl U peulenue z, (t) 0715 KopHsi A, =—=26+6i .
Cucrema 111 HaXO0K/IEHUS MMPABOTO COOCTBEHHOTO BEKTOPA!
u,(A—1,E)=0
-15-6i -11 -1
A-LE = 42 22—-6i -4
—-18 -16 -2-6i



(154 6i)uy, — 11y, —t1,, =0 Uy, = —(15+ 60, —11u,,

421y, + (22— 6ifuy, — 411, =0 = {42y, +(22 61y, +H(15+6i)+11u,, ) =0

—18u,, — 161y, —(2+6i)u,y =0 —18u,, —16u,, +(2+6i )(15+6i)+11u,,)=0

s = —(15+ 60ty — 1 uy =—(1 2 6+ 62(— 0.6+ 0.22”226—6 1 luy, = (=0.8+0.6i Ju,,

. . - + .
(102 + 241)14.21 +(66 - 61)14.22 =0 =y = 221' U, = _Tul)zi”” = (=0.6+0.2i Ju,,
(=24 +102i)u,, +(6+66iJu,, =0 W =1
22 =
[IpaBblit cOOCTBEHHBIH BEKTOD:
-0.6+0.2i —-3+i
u, = 1 Uy = 5 U
~0.8+0.6 —443i
Cucrema JJI1 HAXOXKIACHUS JICBOI'O CcOOCTBEHHOI'O BCKTOpa:
v, (47 - 4,E)=0
~15-6i 42 ~18
A" -LE=| —-11 22-6i -16
-1 —4  —2-6i

(15— 6i)v,, +42v,, —18v,, =0 v, =4y, —(2+6i)v,,

—11vy, +(22-6i)v,, —16v,, =0 = {15+ 6i)4v,, + (2 +6i)v,, )+ 42v,, —18v,, =0

— vy, —4v,, — (24 6i)v,, =0 11(4v,, +(2+6i)v,, )+ (22 = 6i)v,, —16v,, =0

vy, = v, — (24 6iv,. vy = —46v622 —6 i.(2 + 61‘):252: (;4—. 2ilv,,

(102 +24i),, +(~24+102i)v,, =0 N YL L e AN N

. _ 6 + 66i —24+102i
(66— 6i)v,, +(6+66i)v,, =0 N
22 =

JleBbIit COOCTBEHHBIN BEKTOP:

2-2i

CkansipHble IPOU3BEACHUS TS Z, (t):

~ v,

T Vza”z)

~

(uz,vz): Uy Vo HUp Vs Fll gy Ve = (—3+i)(2—2i)+ 5 +i(—4+3i)= 2+4i

1 1

= =-0.1-0.2{
(vz,uz) -2+4i :




~0.6-0.2i
v, =|-0.1-0.2i
0.2-0.1i

(20,7,) = 24,V + Zgy Vs + Zo3 V3 = —2(= 0.6 -0.2i) = (= 0.1-0.2) = 1.3+ 0.6i
(0(t).7,) = @, + @,V + @,y = —28(— 0.6 —0.2i)+ 54(= 0.1—0.2i)+ 54(0.2 — 0.1i) = 22.2 — 10.6i

Pemenne z, (t):

. A (=26+6i)
z,(t)= ( (226+60 (1.3 4 0.61 ) + (222-106i)e 1>Ju2 = ((13+0.61)e ) +(=0.9+0.2i)e ) +(0.9-0.2,

—26+6i

“34i) (-25+1.50) (—2-2i
=((0.4+08i)e " +(0.9-02i)] 5 |=| 45-i |+| 2+4i 2o

4+3i ) \ -3+35i ) (—4-2i

o  Cobcmeennbie 6eKMOpblL U peuieHue z, (t) 0713 KopHA A, = =26 —6i.

Cucrema AT HaXOXKICHUS IIPaBoro COOCTBEHHOTO BCKTOpa:

uy(4-2,E)=0
~15+6i 11 -1
A-LE=| 4  22+6i -4
18 -16 -2+6i
(=15 +6i Juy, =11y, =115, =0 tyy = (= 15+ 6i gy —11us,
Duy +(22+6iuy, —duy, =0 =142y, + (22 + 6iJuy, —4((= 15+ 6iJuy, —11uy, ) =0
—18uy, — 1615, + (= 2+ 6iJuyy, =0 —18uy, — 1615, + (= 2+ 6i (=15 + 6i Juy, —11uy,) =0

Uy, =(=15+6i)—0.6—0.2i)uy, —11uy, = (—0.8—0.6i Jus,
66+ 6i 6 - 66i

- U, = U =(—0.6-0.2i
102-24i > 24+102i > ( b

uy =1

Uy = (=15 + 60 huy, —11us,
(102 24y, +(66+6i)uy, =0 = Juy, =
—(24+102i uy, + (6 - 66iJu,, =0

[IpaBbIit cOOCTBEHHBII BEKTOD:

-0.6-0.2i -3-i
U, = 1 Uy, = 5 |usy,

-0.8-0.61 -4-3i
Cucrema U1 HAX0XKICHUS JIEBOI'O COOCTBEHHOT'O BEKTOpA:

v,(4" - 4,E)=0
-15+6i 42 —-18
A"-LE=| -11 22+6i -16
-1 -4  =2+6i



(—15+ 6i)v,, +42v,, —18v,, =0 vy, = —4v,, +(=2+6i)v,,
—11vy, +(22+6i)v,, —16v,; =0 = (= 15+ 6i)—4vy, + (= 2+ 6i)v,, )+ 42v,, —18v,; =0
— vy —4vy, +(=2+6ilvy, =0 —11(=4vy, +(=2+6i vy, )+ (22 + 6i)v;, —16v,, =0
vy, = —4v,, +(—2+6i)v33 vy =—4v;, —i.(—2+6i)v32 = (?+2i)V32
(102 = 24i)v,, —(24+102i ), =0 _Jy, o goxei, 102724
, , 6 — 66i 24 +102i
(66 + 6i vy, +(6—66i vy, =0 N
32 =

JleBblii COOCTBEHHBINM BEKTOP:

2+2i

CKaJBIpHBIC IIPOU3BCACHUS IJIA Z, (t):

~ Vs

BT (V33”3)

(u3,v3): Us Vi T U3 Vs FU Vs = (—3—1')(2 + 2i)+ 5 —i(—4—3i): —2-4i
1 1

= =-0.1+0.2;
(v3,u3) -2-4i

-0.6+0.2i
v, =] —0.1+0.2{

02+0.1;

(205V3) = Zg,Vsy + ZoyVsy + Zo3Vs3 = —2(= 0.6 +0.2i) = (- 0.1+ 0.2i) = 1.3 - 0.6i
(0(t),%,) = 0,7, + 0,7, + @,Vy; = —28(— 0.6+ 0.2i)+ 54(— 0.1+ 0.2i) + 54(0.2 + 0.1i) = 22.2 + 10.6i

Pemenue z, (t):

“26-6i
30 (=25-150) (—2+2i
—((04-081)e " 109+02i] 5 |=| 45+i |+ 2-4i |20
—4-3i) | =3-35i ) |—442i

A\, (-26-6i)
zxﬁz(‘%*wﬁs—06ﬁ+@22+mﬁﬂk IU%={ﬁs-0&k“”ﬁﬁ—@9+02&%%*W+09+020=



o  Aunanumuueckoe peuterue cucmemal.

Z(t): Zl(t)+ Zz(t)+ Zs(t)

4 3 -2.5+1.5i -2-2i -2.5-1.5i -2+2i
Z(t)=| -8 |+| =6l +| 45-i |+| 2+4i TV 4l 4540 |+ 2-4i | =
8 6 —-3+3.5i —-4-2i —-3-3.5i —-4+2i
-1 3 -2-2i -2+2i -1 3 -2-2i -2+2i
=| 1 [+ =6l +| 2+44i |7 | 2-4i [0V =] 1 |4 =6le +e || 2+4i | +| 2-4i
2 6 42 Y 2 ) |6 42 Y
-1 3 -2-2i -24+2i
=| 1 |[+]| =6l +e™|| 2+4i |cos6t+isin6t)+| 2—4i |(cos(-6¢t)+isin(-6t))|=
2 6 -4-2i —-44+2i
1) (3 4 4
= 1 [+|-6le?" +e?|| 4 [cos6t+|—8 |sin 6t
2 6 -8 4
Ortser:
1) (3 4 4
Z(t)=] 1 [+] =6l +e || 4 |cos6t+|—8 |sin6t
2 6 -8 4

e



JlonosiHEHUE K pacyeTHOMY 3a1aHuio Ned.
OHpeILGHGHI/Ie KPHUTHYCCKOTI'O IIara u3 ypaBHCHU:

hZﬂZ

1+hA+ =1

JU71s BEIIECTBEHHBIX A MOJYYalo CIEAYIONIYI0 CHCTEMY:

1+hA+-—— (h2) =1 hA + (M) =0
2 - 2
1+h/1+(M) =-1 h/1+(h/1) +2=0
2 2
Beeny 3ameny nepemenHoit hA = X 1iist BTOporo ypaBHEHHUSL:
hA 24 2
( 2 ] =1 o2 2
0.5x> +X+2=0 X,, = —1%+/3i = th, ,
[Tonmyyaro kopHH:
h, =0
24 2
L)
—1+4/3i
h3,4 = T

pu A, =-21 mar h:i

JI71st KOMIUTEKCHBIX A =—26 7+ 61 mosyyaro:

2 =\2
1+h(—26i6i)+wz

Ja© +B° =1,1ne

au ﬁ - BCIICCTBCHHAA U MHUMaAs 4aCTH UCXOJHOI'O BbIPAKCHUA COOTBCTCTBCHHO.

V126736h* —18512h° +1352h2 —52h+1 =1
BOSBC,Z[y BCC B KBaJIpaT:

126736h* —18512h* +1352h* —=52h+1=1
h(126736h° —18512h* +1352h —52)=0
KopHu:

h, =0

h, =0.07672

h,, = 0.035 +3744i

Ilpu A =-26=%6i mar h=0.07672
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