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D7D, BIBOMIZ o' (t) = (1), v/ () = %43

Cur) E\a9 59 1B, B L ORRABIEE u (1) = u(t),

ug(t) =/(t) LEL., ISR, o) =u =wo. F7o, BOHEAID mul = muby = mu” = —ku = —kuy 53
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/
Uy = ——uy.
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a—x—t, z(0) = 0.8
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X512, WoHBERXOTHOGZKRLT (avEa—2ZH0TH L), Z0kadiC EEROMBH % /i,
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¥/, a—t =1-02e' 255, HERDOEALAAFEL W, 2(t) 12t =02 fWATIUE, 2(0) =0+1-0.2¢° = 0.8
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f = 0@(t,x) x-t;
t = -4:0.5:4; y = —-4:0.5:4;
[T, Y] = meshgrid(t,y);

dT = ones(size(T));

dy = £(T,Y);

N = sqgrt (dT. " 2+dY."2);
dT = dT./N; dYy = dY./N;
quiver (T, Y,dT, dY)

hold on

fplot (@ (t)

axis equal; axis([-4 4 -4 4]);

t+1-0.2*%exp(t), 'linewidth’, 1.3)

Bl 2.1%  mPRT 4y 7 SRR
dz
- = (a—ba)z (1)
r#albtx#0DEE, LTMTONIFETS 5.
1 de
(a—bx)rd
Lr__b N\d= _
a\r br—a)dt
l(/ldx—/ b z) = /dt+C’”
a x —a
1
—(log|z| —log bz —al) = t+C”
log x = at+C
br —a
bx‘ia _ ieaﬁ_c/ :iec,eat :Ceat (CER, C#O)
z(1—bCe™) = —aCe™
a
xz(t) = e C#0
beat—%
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IfEE, ERcBVT O =0 B FIFHEBINS, AL LIS, 2#£a/b EWVIHREICKHL, z2(t)=a/b &9
BB AZ AT, ZDa=a/b LVIRIZC - 0o ETNEFEBEINS, LoT, —FDfbbhicC
ZECL,
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x(t) = Weat, C S R
D RfETH 5.
BIIALE 2(0) = 2o 27 TRAME KD 5. MRS t — 0 ERAL T, BOERC 2ED S,
20) = b+ac -
c = L%
Zo
— AR T U, )
_ at
x(t) = Foo(e — 1) 1 1xoe
LW RER™5,

OV INVEREESEIEE T 2 = ax DR LIRS &, ZNETNDET VORI D 5. o' = ax D z(t) = xoe
FHRBIICHEM L T DIcx L, vY AT 4y 7 RO XD 2 —El (T4bb, a/b) 1T
<. a=0.5,b=020N0+ XDFEONOE > KL 7o Hifh 1253 A @i A DTN 7a y b L,
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\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\l\ -
AN x(t)=0
x(t)=a/b
x(0)=1
x0)=2 |4
x(0)=-0.7

HilRE 2.2 Lotka-Volterra /7220

dx
L= oty 2)
dy
- = (—c+dx)y (3)

BRRL, L, abe,d>0ET 5,

ZZTab,e,d>0L,EZBDT, Hifr#H (predator) EAE (prey) DETNVICA S, do/dt # 0 ERETH
i, (3) & (2) THEIS &,
dy/dt _dy _ (—c+dz)y

de/dt — dr  (a—by)x
2135 BAMAER) . SHBEBTHNTH 2D T, RO LI ITHEIT S,

/a—bydy _ /ﬂdl‘—l-c
Yy x

alogly| —by = —cloglz|+dx+C




z,y BEYDEEZRL THWIDT, 2,y>0 L T20ONEAARTHS. Lo,
alogy —by+clogx —dx = C.

COFNA% F(z,y) LB L, @V RADME 2(t),y(t) KN LT, F(z,y) DiEP—EICHR S, I DRIZEEHD
BB cRTILIETEZ I IR0, BRR F(r,y) = C 3RO 2H 2T Nns, BRRZ2H2T (r,y) 3
(z,y)-Fi Lo IC R 2, ZOMMBDPHIFRCTH 5 2 L AGEHTE %,

F(z,y) DX 52 6 N7l B iR OMICIh-> T, EBAREIHRIND X5 B8 E E—BD (first
integral) £\ 9) ., ZOMEZDHDIE, WIHED LD I X DT 5.

2L, a=1,0=05c=03,d=08 £LT, HEHIDEC % -1.5,-1.4,-1.3,-1.2,-1.1,-1 £ T3
&, zy-FHICER L2 2 N F NS IZLL T O X 9122 D), #iaBEims LaE b 3 5 4 Lo RR
DA S

B 2.3%

DR KD X

z(t) = tu(t) Tu(t) ZEERT UL, v 277
' +u=u+2u  Thbb  t =u’tu
D, u#0,u# -1 ERELT, IhzlEaTsL,
log |u| —logu+ 1| = log|t| + ¢/, ' €R.
L7235 T,
u

u+1
CCIC, uzdblDp/t TEHEHZ, BETIE,

=Ct (C=+%, CeR, C+£0)

Ct?
ﬂﬂzl_cf

CeR, C#0

BRRoND, EREIIt £ S THS,
W +u=0DBul =0, u2=—-11CWETEE2(t)=0%, 2(t) =t THEH, —RETC=0,C -
EZENZNBTRONIFHRFETH 5.
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,_ pfat+br+p
v _f(ct—l—dx—l—q) (4)
COHBERFIFARICET Z LB TE 3,
o TN, BRI
t = THao
r = {47

ZELCHAS, TIT, 73t LNV, (132 1rbbH L ORABEE, o 8 3MERDOE
BThsd., ZDapBOERE, EBEOHRABHEXIBICR S X9 ke 5, B oMy iR

ﬁi <a7+b§+aa+bﬁ+p)

dr ' \er+dé+ca+dB+q
&b, a,f%
ax+b8+p = 0 (5)
cao+dB+q = 0

DHEN TRz AT L) Ik B &

%:f((n—i-b&)

dr et + d§
L) HBEAEE L. IhELE UL,

g B (a—i—bf)

dr c—&—d%

&Y, FAXETH 2,

o (5) DIFIRIL = ad—be = 0 & &, WITHER (5) DRIAEL B WITHENED B 2. CDEE, (c,d) £ (0,0)

50,
at + bx adt + bdx é B bet + bdx b

b "
ct+dx bt +bdr d cbt—l—bdwg_g_k_ ER



&% BHDT,
u(t) =ct+dz(t)+g¢

EBLE
at bz tp= 0 ey 4 p = k(ct+da) +p = k(u—g)+ p = ku+p— kg
ct +dzx
BB, S50, W(l) = c+d(t) BOT, (4) & ulckT BRI
u’:C+df(w>
u

E7d. THREBUOTHIIITH 2 DTRT 5.
o IT, (c,d)=(0,0) DEEEEASL, ZoLE, HEAIR

b
z’:f(gtJrferB)
qa q q
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u:ft—l—égc—i—]2
q q q
EBLSZ LT
/ b, _a
u :7+§:c =—+ —f(u)

LS EEOY RO I AR S D

B 2.5% oy
tr' —z log% =0
XL, BIERA
2(1) =1
it TRk IR kD, D7 7 2T

Tz o/ = 2Zlog2 EEEHET I ENTES, HENIFAXITH 2 DT, HLWRHMBEE u(t) ZRD X9
WWEATEIEICE > TR 2 DI TE S,
u(t) = @ Thbb x(t) = tu(t)
wlCNT 2 B EES DI, o Lo ORREFHRS ¢
2/ (t) = u(t) + tu'(t)
Iz iARAT 5 L,

r=ut+tu = §log§ =ulnu
L9 u DB T OB O HRREH S, Lo, ullogu—1) £0 %513,

/

tv' = wu(logu—1)

1 1
—_—d = —dt !
/u(logu—l) Y /t +C

<L (logu —1
/du(og” Vau = loglt| + ¢

logu — 1
log|logu —1| = loglt|+C’
llogu—1] = e|t]
logu—1 = +%t=Ct, C#0
u = eltCt



IIT, ulla/t ZRT L,
z(t) = te'te C#0

T, uwllogu —1) #0 ERELZD, COHBROBIT ul =0, w2 = TTHS, 2(t) =0 & z(t) =et
DHBROBOMM E 2 5. HiFEARRRATE Ry (BROFERTRICR 2 LIEE A 50 206, HHT
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DRKIIZ 43 DT, u(t) = 2()/t &) B LORAEHERAT S 2 LRI 3, o =uttd BOT,

utty = 24w
, 2
o= =
t
u = 2loglt|+C
xz(t) = 2tloglt| + Ct
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IR D —MIE o' = p(t)x +q(t) LB E, p(t)
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Bl 3.3% oy

2 =2tz

% WBURE TR

fift x(t) ZHD tg = 0 & T BHEK

(o)
x(t) = Z ant" Tk
n=0

DIETKD S, 7271, kldag#0tRn2L)LFHTHE LTS,
C Ditft e oy RIS 5 &,

Zan n+k tn+k 1 Z 2a tm+k+1

n=0

&Y, t DFECFETEMET UL,

aokt* ™+ ar(1+ B} + 3 anga(n+ k +2) — 2a,] " =0
n=0

2135, ZHDMEFNIED O, BTOt OEDOFHEBI L TRITINELS R, T, ¢ DR
D agk=0EWIHEEDREID, ag#A0ELTVEDT, k=0TdH5.

KIS, tF DREED ai(1+k)=a; =0 (k=0TH2Z LEH7) .

ZLT, n>0lxd 3 enthtl =t g% X D
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a1 =0 & D TRTOEFBRE agpprr LT TH 2, HEFREICO VT
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21850 T, BHELT,
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EVI)SIICEEFET L, 2BOEBIREMGIMI THEATH S 2 L3bh 5,
(1) Mz ko 3 :
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Thh, ZOWIF N =4, \a=-3Th%. XoT, FRAERND MHRIZ
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x(t) = Cre*t + Che™3t + 2t — 1, Ci,C eR

14
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:II(O) = C1+0C;—1=0
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c1=-2,c2=0| |
cl=-2,c2=1

fl 5.2% o AR
2" — 22" + 2 —2x = (8 — 6t)e”"

DM %E KD &,

ERRE R R DT, — Mz AR TERAD R L ITLDHTEAD—DDREOE VI TETRD 3,
o £7, ARFBA 2" — 22" + 2/ — 22 =0 %R, WHLHEKXEZHOTHL L,
(D* —2D*+ D —2)z =0
L30T, ORI
(D —2)(D —i)(D+1i)x =0

L0, —E
(D-2)X,=0, (D-)Xa=0, (D+i)X3=0

%7 TR X, Xo, X3 O—KEEA
X(t) = 1 X1(t) + 2 Xo(t) + c3X3(1)
TR 5.
Xi(t) =€ Xot)=e%,  Xs(t)=e"
TH DY, FEMEERD 212132 DY) 2 —Kiie%z L 5

1 - - 1

Xo(t) = §(X2<t) + X3(t)) = §(cost +isint + cost — isint) = cost
1 - ~ 1

X5(t) = Z(Xg(t) - X3(t) = Z(cost—i—isint —cost+isint) =sint
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£ T, AXRIBEADHEIZ
X (t) = Cre?* + Cycost + Cysint, C1,C5,C3 €R

£ %,

RIZ, bLDHEAD DD 2,(t) ZROT 5, ZODEZRHNT 5.

fiff 2 24T 27 L B (at + b)e™t, a,b € R DT RTOMFIEFUCTE ('t + Ve, ',/ e RZEZEDDT,

DT 2, ZRD 5 :

a) —2a)+ah —2x, = (—at—b+3a)e " —2(at+b—2a)e ' +(—at—b+a)e ' —2(at+b)e " = (—6at—6b+8a)e "

ERMRL720Y, T (8 —6t)e P ICH LK % 57DICE, a=1,b=0THITJNLULES R, ko,
z,(t) =te!

E—DDRETH 5,
EBEAE © =D D%

zp(t) = e1(t) X1 (t) + ca (1) Xa (1) + e3(t) X3 (1)

DETRD 2. 3EETOMYZHEL, FELHEHICAE2 LS, BRHICEE2 220588428 L T, R
D—Hrrr L

z, = aXj+eoX;+aX;+d X +dbX+ X3
=0
z, = aX{+ Xy +eaXy+ X +BX, + X
=0
) = aX{"+ Xy + Xy + o XY +BXY + B XY

X1, X0, Xg BWHEXRSTBRADHETH 2 L) T E2ZHWT,
ay = 2xy) + ), — 2x, = | X + XY + B XY = (8 —6t)e

EVI) R BEDT, FLDD L,

Clle +C,2X2+C/3X3 = 0
AX{+EX+esXy = 0
AXY + XY + XY = (8—6t)e!

L)y, BTN 2 R 2GS, IhefEeT,

1
¢ = 5(8 —6t)e ™, = —(cost — 2sint)e*c], 4= —(sint+2cost)e*c].

BT LT, ap(t) = ca (X1 () + ca(t) Xa(t) + cs () Xs (1) IWRATIUE, ay(t) = te™ %135 (139, FH5H
DRELE DS LT0ED)
o 5 A D oY YRR

1 1 —1+2i —1-2¢

— b5 4 _10 10

AN 2024+ N—2 A—=2  AN—i A+1
ENRTE DT, —DODEIX

—142% —1-2¢

_ _ —t , 10 (g _ —t , 10 (g _ —t
zp(t) = 525 (8= 6™ + S (8 = 6t)e ™ + L= (8 — 6t)e

(S
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L%, 22T, ai(t) =t 558 —6t)e " X (D —2)zy = (8 —6t)e ! Dy ZHKT 2. koT, (C

D 1THDFRDOAERT) e (D —a)g = D(e %) Eh 5,
1 t
l'l(t) = g@Qt/ Biztl (8 - 6t1)€7t1 dtl =
to
D) RS 3OFET MDD B, JEMEL - DENET 5.
o b EDHBRRO—EIZ THRFHRRD IR+ T HFERD—oDE, EFHIFZDT

[L‘(t) = X(t) + [L’p(t) = 01€2t + Cycost + Cysint + teit, C1,C9,C3 €R
Bl 6.1% 1771

IR LT etd 23R k.,

AN T 270, ZOEGEMHEZRD S, det(A—A) =A% — 14\ +58 = 0 ZfiR< &,
M =T+3i, A=T7-3i

O)ﬁfﬁ%f%% )\1 &:jﬁjj-%ﬁ’\y ]‘)I/ V1 75.) (A—)\ll)'ul =0 J: b;‘k&), )\2 &:;ﬁjj—%ﬁ’\\y ]‘/1/ (P fﬁ V1
DEFEIETH L 2 LIcR DI L,

1+ 3 —1—-3
oM7) e

Bbonsd, koT, 9IT ED%

vy vy LB 18 Lo (M 0\ _ [T+ 0
IR 5 5 ) “lo an/) Lo 7o3

TEHET UL,
A —TDT-1 — —14+3i —-1-3¢ 7+ 34 0 <—z> 5 1+3¢
5 5 0 7T—3 30 -5 —-1+3
NI RYASR
ZDLEE, M IIRDELIICEIHEEINS

A TP —14+3i —1—3i\ [elT+30t 0 —i 5 1+3i
e = e = . —
5 5 0 e300t J\30) \ -5 —1+3i

—i (_1 4 3i>€(7+3i)t + (1 4 3i>e(7—3i)t _2(6(7+3i)t _ e(7—3i)t)

- 6 5(e(TH3IE _ (7801 (14 30)e(TH30t 1 (—1 4 37)e(T-30)t
1 ., [3cos3t —sin3t —2sin 3t

= Ze
3 5sin 3t 3cos 3t + sin 3t
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0

TN DI BB E % K & 2 776 TR OYIERE Z i) -

il 6.2*

2
6

2205, WEAEIE

~(A+1)(A+3)

BT AL T2E, det(A—A)= -3 —7TX\2—15A -9

AL =—1, )\273 =-3
C (
W9 2175101 rank (A — A1)

0 27z X7 hb vy 13

(A — /\1[)’1)1

TH5,

-1

v =

It

2L%5DT, BEHRY FIVZEED 1R

HOMAE Ny = -3 1

Th 2,

ThHB:

AEs

koT, ADY any v otk

TJT !

A

nT %

ael[a]

V3 = C(—3,

Vo ZRREFIE L,

A3l )vs

F212i% (A—

{

BT b Lvs ZRD

TH 5. 3AKHDO LI

B50DT,

—12
10 -2
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ik, et ik

et 0 0
e =TT =T 0 et te 3| T
0 0 e3¢

3 -2 -3 et 0 0 1 2

= (-1 1 3 0 e te?|[-5 —12
1 1 1 0 0 e~ 3t 4 10 -2

3e7t — 273 —8te™3  Ge~t — 6e 3t — 20te 3 Ate=3t

= —e P4 e 3 f 4t —2¢7t 4+ 3¢5t + 10te 3 —2te—3t

et —e 3t 4 4te 3t 2¢7t —2e73t 4+ 10te 3t e 73t — 2te 3t

72, WIHIMERED

—2e73t — 4te=3t —2 — 4t
x(t) =ex(0)=| e Bt 42e 3 | = 1+2t |3
2te 3 2t

Bl 7.1% [ 6.1 & [ L1751

ISR LT, WO AR AWT, e 2Rk X,

det(A — N) = A2 — 14\ + 58 = 0 2 f#< &,
M =T+3i, A=T7-3i

DEGEZG2. HRZ»S, ARNALRET, Z20LZORETIDOD L) AKX TE S ¢

1 1 [—1+3 -2
! Al—AQ( 21) 6@( 5 1—|—3i>
1 1 [—1—3: -2
P = A—\I)=——
2 AQ—Al( i) 6z< 5 1—32')
£,
etA _ €A1tP1+€>\2tP2
7t —14+3i -2 -1-3i -2
= — |(cos 3t + isin3t) o | + (cos 3t — isin 3¢) ! _
61 5 1+ 3i 5 1— 3¢
1 -, [3cos3t —sin3t —2sin 3t
= —e
3 5sin 3t 3cos 3t + sin 3t
ol 7.2% R 6.2 £ [ L1751
-5 -8 4
A= 2 3 -2
6 14 -5
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SN LT, HEGIOTEZHCT, 4 2Rk X,

DN\ =det(A— M) = -\ —7A2 — 15X -9 = —( A+ 1)(A +3)? £» 5, [EffHEE ZDEEET
)\1:—1, m1:1; )\2:—3, m2=2

ThHB, BEEEN 2L EOEGMHEEH D, TR TIE RO T, NALTEEL E ) o nTHEICHET T
S, 1/®(\) DT BURH

—_

aX+b

Cc

O\

_|_

1

YA+ 3)2

(N +3)2

A+1

DB IZDE I a,bcZRKDDE, a=1,b=5c=—1 2/F5DT, BHEDEIIC O(N) 2013,

1= 7%(/\4’ D(A+5)+ i(A+3)2.

TNk O HATH P, P, 25T 5

. 3 6 0
P = 1(A+3I)2 =|l-1 -2 0
1 2 0
1 -2 -6 0
P o= —A+D@A+sn=|1 3 0
-1 -2 1
A RBRD X H KD B ¢
et = MNP 4 MU I 4 t(A — M) Py
3 6 0 1—2t —8&t 4t -2 -6 0
= e |1 =2 o+ 2 149 -2 1 3 0
1 2 0 6t 14¢ 1+ -1 -2 1
3e7t — 2e 3t — 8te 3t Get — 6e 3t — 20te 3t 4te—3
= —e t4e 3 fAte™3  —2e7t 4 3e73t + 10te 3 —2te 3t
et —e3t 4 4te—3t 2¢"t — 2¢73 4 10te ™3t €73t — e3¢

HIE 8.1% RDOWSy IFRRR O MEHE O X 2 FHEE R
(1) ' = (_01 (;):c
(2) of —292 0.8
7\ o3 —o0s)”
3) of ~26 24)
-~ \-09 16
, (12 —08
() @' = (0.3 o.2>
o= L)
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(8) ' = (é _44) x

TRTOMETREATINE A £ 9%, £z, HIHIE (t=0I1cKT 2MDME) 2 xy &I alsTHET.

W a =" g T DEE, det(A— )= N2 —5A+6 05, FEAMIE N =20 =3 Th5, £, 4

AT

1 3 —6 1 -2 6
P = A=) = . Py= A—\I) = .
! )\1—)\2( 2l) (1 —2) ? >\2—)\1( 1) <_1 3)

FEREDORT )L xg IS LT, P ZEHME N (ST 2EHER7 FAVDRAT—15 (Thbb, vy =(3,1)T
DA T —H%) T, Pomo IFEFHME N 1SN T BEGRZ PVDORAT—15 (Thbb, vo=(2,1)T DAL
7—1%) TH 3.

fign X%

x(t) = ' Pixg + 3 Pyxg
EHIT S, FRZED, v,v, DR 2 D OEMRZFESEERIC & UL, ZOEERICIE T 2 x(t) DMERE
1Z £(t) = 2e?|Pixo|, n(t) = £ |Poxo| £7% 5. TDEE, EHCHBH->T, n=C2 DY Lo,

FAMEE ENDIEEDS, t =00 DEE, €)= oo, [n(t)] = 0o T, M TH 2 I 1L R Le5E K5 i 1
Th 5.

(xy)=C*(2,1)

(xy)=C*(3.1)

@) o = *32 0(')88> 2 DL, det(A— M) = A2+ 30+ 2245, BAME N = -2, — —1 TH 2.

¥ 72, SHEATAIE
1 1.2 —-0.8 1 —-0.2 0.8
P = A—)XI) = , Py = A—-)\I)= .
! A1 — )\2( 21) (0.3 —0.2) ? Ay — >\1( 1) (—0.3 1.2)
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3) =

ERDORT PV o I LT, Praxg EEAMHE N ST EEERY FVORA 7 —1F (Thbb, v =(4,1)T
DA T —H%) T, Pyxo IFEFHME N TN T BEGRZ PVDRA T —15 (Thbb, vo=(2,3)T DA
7—f%) TH 5.
fign iz

.’B(t) = 672tP1m0 + eitPQZCO
EEHT S, FRZED, v, v, DIAEZ L DEMZRSEERNIC & UL, ZOBEERICET S o(t) OHEE
EE(t) = e 2 Pz, n(t) = e Pamg| 505, CDLE, ERODBH>T, n=CE/2 DY D,
A ENSALEDLS, t 500D EE, [E(1t)] — 0,|n(t)] = 0T, VK TH BRI LERMT R TH 5.

T T T T
08\\ N 1
=C*(2.,3)
06\\ bN=C3) il
040

021

04l

xDEE, det(A—N) =X N+ X—-27»5, BHMEIZN =-2,0=1Tbhs. £,

(26 24

- \-09 16
BTN

/

1 1.2 0.8 1 —-0.2 0.8
- A— M) = ., Py= A=) = .

A1 *)\2( 2]) (0.3 —0.2) : >\2*>\1( l) (—0.3 1.2)
fEEDRY PV g IS0 LT, Prag FEAE A ST 2EHX2 FADRA 7~ (Thbb, v, = (4,1)7
DAHN 7 —1%) T, Poxg IFFEHE A ST 2EHERZ PLDAAT—fE (Thbb, vo=(2,3)T DAA
7 —fF) TH 3.
fiE D=k

Py

xz(t) = e 2Pz + el Paxg
LU B, FUREIED, v, O E % bR ARG L U, © ORERIC ST 3 2(t) DRE
[ f(t) = :‘:672t|P1$130|7 ﬁ(t) = :|:€t|P2CBO| L &Z} ZDE ?, %ﬁ C 75§3?)O'C, n= 0571/2 75)5?1 D EZ")

KA OEAMIXIET, IR ARAEDPS, t oo DEF, |€t)] = 0, )] = oo Ty x(t) RIEDREA
WCRIBT ZEHARZ PV (2,3)T #1A1E LT 5EMMCHHET 5. £/, FHETH 2 EMAIIHIRETH S,
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(4

1.2 —-0. .
ya' = g§>m@a§, det(A— AT) = A2 — A 5, BIAMIZ A = 1,0 =0 Tho, £7, M
e

1 1.2 —0.8 1 —0.2 0.8
Pl=———(A— X)) = P, = A—\I) = .

! A1 *)\2( 1) (0.3 —0.2)’ ? >\2*)\1( ]) (—0.3 1.2)
ERDONT PV g IS LT, Prao BEAME N IS 2EEXT FVDRA T 5 (Tabb, vy = (4,1)T
DAN T —1%) T, Poxg IFEHME M ST REERZ PLDAAT—F (Thbb, vy=(2,3)T DAA
7—f%) ThH 3.

[ ADFWES

il!(t) = etPlcco + Pox

LTS, FERED, vy, v, DIE %S OEMRZRERIC LS, ZOBEERICE T S o(t) OEE
X £(t) = £et|Prxo|, n(t) = £|Poxg| £ %, ZDOLE, EBOVH-T, n=CBRHILD. DD, fiE
PUEIRIAE Py = C(4,1)T 25 OEMTH 2.

LR THROLEGMHEIZIEZD?S, t 500 DEE, [E(t)] = oo, |n(t)| = const T, z(t) ZIAZF (4,1)T 2 HDHE
M RIS AN ). £, Ava =005, C(2,3),C € RDOTRTORUIFHRTH 5. RiEDS
CDEI BRI OHENTHL DT, ALERTVHERTH S,

08

06 / x)=C'23)
04 /
02 / 7
(y)=C*1)

02l /

0.4 /
0.6 /
08 i
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@)f:<;1 i>m@e§,ﬂﬁﬁxz—1u2§@%a

fRIZEH & 22T 2(t) = Cre ™t y(t) = Coe™t 026, fRELED XX
y=Cux, CeR

L, HEECRET 2, UFOLI ks, 0BG, MEBIEEDT, t 500 DEE, a(t) =0
T, BAREELTHE TS S,

o8|

06

o4l

02

0z

04]

06|

(6) m’<0(')61 1'i>m®&§, det(A— X)) =X —2X2+ 1705, BAMEEIA=1DAT, 2EHTH 5.

A= N DEEEDI L D6, B EHA N7 bAD 1 ADBRIHET 5.
SATINE P =17, o3

x(t) = ez + te' (A — Ixg
EHIL, A-Dxg=x, 3 (A— Dz =0 2§l TOT, NICWHTIEERY o= 4,10)T DAH
7—fETH 5.
FUSEID, o, OIS % bW E AR L2, —ORERICET S o) ORI (1) =
tellmo|, n(t) = £tellmy| L5, TDEE, = Zlclog(5) IRV T, WHMAIELE DS, t — oo D

[ao] [zol

LE,E)] = 0o, n(t)] = 00 T, |a(t)] — 0o £ D, T TH 2 I REEREEATH B,
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-1 - .
M= ; T DLEE, det(A—N) =22+ 2855, AN =1 i d =1 +i (b

B) THB. HATINE

1 1/1-2 -5 1 1(1+2 5
P = A— ) = = . P= A ) == .
A v 21) 2( ; 1+2¢> = 1) 2( — 1—2¢>

ZIT, PL=Q+iR ENMAETIUE, P, =Q —iR M5, o

z(t) = eV Py + e Pz = e [(cost)2Qzo — (sint)2R]

LEHIT 5,

iz, 2Qxg, 2Rxy DI E %2 b DEMZ PRI L, COEERICE T 2 x(t) DR
£(t) = +el cost|2Qzol, n(t) = telsint|2Rxo| &% D, MHUEIINBURETH 5. [EHEDFEEBLNE D>
5, t200DEE, |z(t)] > o0 D, VPR TH2FEMEIALEMRNTD 5.

S
zg %&

4 4 . , "
(8) =’ = . xDEE, det(A—N) =N +47005, BEAEMEIZN =2\ =20 GHEHEL) <TbH
%, HHEATINE
1 1(2—4i 4 1 1(2—4 —4i
P = A=) == .,  Py= A=\I) == :
AT 4( i 2—M> = AT 4(—6i 2+M>

IIT, PL=Q+iR ENRTIUE, Po=Q—iREDS, RORIE
x(t) = e 2" Py + ¥ Pyxy = (cos 2t)2Qxo — (sin 2¢)2Rxy

LEHIT 5,

Rz, 2Qxg, 2Rxy DI E % b DEMRZ RN LU, ZOEERICET 2 x(t) D
£(t) = £cos2t|2Qzo|, n(t) = £sin2t|2Rzo| 7D, (£/C1)% + (n/Cs)? = 1 DTG D & fF#E iﬂ‘EIIJ’C%
%, fREEIZ T, PR TH 2 ERIZHLE TS 5.



Bl 9.1% oy R o WIHIERE

tz' =z +2(1 —log |t]), z(l)=-1

IZOWTHUTOMWIZEZ K.

(1)

(2)
(3)
(4)

A=y —OEHBEZMNNT, Ht=12F70LETEXMte[1-6,1+6] (6>0)23H->7T, ZOXMHTHE
DIRISTIE—DHET 5 2 L 2RE,

IV (1) ot BRIk & |
L OMERIE D R TR TRD X

WIS % (1) =20 £ L & &, DXt € (0,00) THIEL, (0,00) ICBWTHRATHS LIk 2R
BTRTRD &,

Ttz
dx T
i ft,z) = i ;(1 —log [¢])
EEZETE, A(L-1)Z2HR0ET2HRGFHEKD =1 —a,14a] x [-1—=b, -1+ b] IZEWT f 23
BT, 21200 TY 7Yy VR, a—>—0EMIEH XM te[1—-6,1+6] (§>0) B

B RTEDOME—DIREDFEZILL T L 3,

flt,2) (& (0,2) 2 TIRFEL, HHTIERVD, t£0%2TXRTOR (t,2) THFHZ» S, D DER
KBTS a1l b/ EoRTNERS R, F, V7Y v Y5EMH
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D7 IND IO DM E LT, T 0f/0x B’ DICEBWTHERTH 5, LWVI)EEVD S,

of ., . 1

o6, MUK t=0 %22 [02E T 208D 555, IO THIRIZZ W,

EoT, BIZIR, a =3 LT, b ZEROIEDHEE L T1UL, HEMEOSEME ) 7>y VEMAIE D =
1—al4+al x[-1-b-1+0bICEVTii7IN5, §5&, a——DFEHLD, § > 023H->T,
te[l—46,1+ 6 IZH W THHHERTEDMRIZ /72— DFET 5.
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(2) BIARR Y LTRS, ARFRR o = £ 0 ME o(t) = Ct (EHMER LTI 2) B0T, B

ZiEE W, b EDHBEADMEE 2(t) = C()t LI TRD 2, HERRATS L,
t(C'(tt+ C(t)) = C(t)t +2(1 —log|t])
zZfF507T,

1 —log |t]

7 &0 C(t):QM%-C, ceR.

C'(t) =2 ;

¥oT, btoRAo—FEx
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WIS 20723, t=1%2f AL Te=—-1¢,725%DT,
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(4) WIS ZE 2(1) = 2o 22 TR
x(t) = 2logt + xot
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