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B0, BEOMAE o/ (t) = L(t), u'(t) = LE(t) EWVD S5 HL HUWKRMERE u (t) = u(t),
ug(t) =u/(t) LEL. WO, uf =u' =ug. £7z, WAL Y mub = mub = mu” = —ku = —kuy 2
O SLDODT, IROFESL 1 WS HRA1E SN

uy, = up

uy = ——uy.

Bl 1.2% BB x(t) =t +1— 0.2¢" AYWIHMERE

dx

E:xft, z(0) =0.8

DIRTHBHZ & 2ENID L.
X517, WMAARROAHOBARRLT (I a—XEHWTHE LV, FORAZ EILOMILKE%E .

z(t) DD ZEHT 5 -
Ccll—‘: =1-0.2¢".
F7z, x—t=1-02e' 7205, ARROAELELGLIFFEL . 2(t) 12t =0 2RATIUL, 2(0) =0+1-0.2¢" = 0.8
2o, WSS EIN5G.
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72720, BOKENTE IZEWEZ £ 7220 OIS IFMEROALZL TNWD) .
Matlab ZFH\WT, (ROI~Y Y RTHAEHITES :

f = @(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+4dY."2);

dT = dT./N; dY = dY./N;

quiver (T, Y, dT, dY)

hold on
fplot (@(t) t+1-0.2*%exp(t), ' linewidth’,1.3)
axis equal; axis([-4 4 -4 4]);

il 2.1* OYAT 1w 7 HREAEML

dx

i (a —bx)x (1)

[BEEC f(t,2) = (a — ba)z IMERDRABHIRIIE W TERET, 21220V TY T¥y Y EEEETOT, LED
MBI U Tl e =D DB EIET DI ENEX S, ]
x£a/blaxA0DeE, UFTOXIZFAETH 5.

Lo
(a — bx)x dt a
101 b \dz _ |
a\z br—a) dt
1/ (1 b B .,
ﬂ/;%—/mFam>_ /ﬁ+0
1
a(10g|x|—log\bx—a|) = t+C"
log * = at+C
bx —a
’ = e = 1% = Ce (CeR, C#0)
bx —a
(1 —bCe™) = —aCe™
a a
x(t) = m@ t, C # 0

BT, 2#£0 8RELED, 2(t) =0 LW EBEBDPAERE AT I ERTSITONS. ZOrx=020
S, ERIEBWTC =0 EBFERENG. WU LI, o#a/b WS TECHL, 2(t) =a/b L1
BB SRR EAT. ZOr=a/b LWVWIRIEC — oo LTNRFERING. koT, L DRbYIZC
}K%< tv

a a
"If(t):me t, CGR

W AR T D 5.
AN 2(0) = w0 % 7 THIRIRE KD S, —HMIZ £ =0 RALT, BOEHC 25D 3.

20 = g =
c = 2
zo



— RIS I, 1
t) = at
o cxgert —1) + 10
EWS RS,
¥V TIVIRERIETEE TV 2’ = ax DFREHRB L, ZNENDETIVOREN I D 5. o = ax DR 2(t) = zoe®
FHREECEIL TS DIZH L, BV AT 1y 7 HREAORIIRMIRTIED 2 —El (§72b5, a/b) (2

<. a=05b=02D& EDHEDG LA LAAMEIIST B EAT T oy b U
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AN AN ARNS x(t)=0

x(t)=a/b
x(0)=1
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N x0)=2 |
\‘ x(0)=-0.7 |
““““ o : P 6
t
il 2.2 Lotka-Volterra /522

d

= = (a-bya @)

d

diil = (—c+da)y (3)

R, 72720, a,bc,d >0 &9 5.,

[N7Fwﬁﬁﬁf@@:%M—@M(ﬂHd@wﬁE%@ﬁﬁ%ﬁﬁKBmf@ﬁ?,ayKOVTUfVVV
%ﬁ:’%?ﬁﬁf:?‘@'@ FEREOUYMEIZ LT =D DMEMPMFETE I ENER S, ]
ZTabec,d>0LEXBDT, HAH (predator) LA (prey) DETIVIZLD. do/dt #0 LAETH

Ci‘, (3) % (2) THIB &,
dy/dt dy (—cH+dx)y

dr/dt — dr  (a—by)x
2G5 PAMLEE) . THEEBDIMUTHLDT, RO XS IZMHIT S

/a—bydy /_c+dmdx+0
Y T

alogly| —by = —cloglz|+dz+C

Yy IZEYOEEZRLUTWEDT, 2,y >0 T2DPHARTHS. £oT,
alogy — by +clogx — dx = C.

LDk %E F(z,y) £ BL &, ELHBRROM x(t),y(t) 2L T, F(r,y) DEP—EIZ05. Z OfFIZEMD
BTHRT ZEETELITWD, BRA F(r,y) = C BREOKRTFZ2HATIND. 554%iﬁ’5:‘?%f:3‘ (z,y) 1&
(z,y)-FH LO#ERIZ2 5. ORI TH 5 Z AR TE 5.



F(z,y) D& 5252 5N EN WM AREROMIZH > T, VLIRS LS 2EHE2E—BED (first
integral) £\\5. ZTDEZOHLDIX, WIHEDO L D HIZL W ZE(T 5.

BIZIE, a=1,b=05,¢c=03,d=08 LT, HF-FEADMHEC % —-1.5,-14,-1.3,-1.2,-1.1,-1 £ 3
&, zy-FHIZERUZZNZENOMBMRIIUA TD L 51240, HEEI RS L HAHE AT 5% ¥ OME R
DERANNDS .

HilE 2.3*

D — iz Kb &.

[GEOBBUL, t=01t45 LR EEEHRWVERORARHEBIZBEVWTHERT, 2 I1Z20WTY 7Ty YiH
Zi7-3 DT, t =0 HNOBOIFIEL ~BUNERS. t=021785 XD (0,20) 2B EDPFIEL 72\ AT HE
MWRHY, FIELE UTHMPERD 2N H 5. |

z(t) = tu(t) Tu(t) ZEHT L, vz AW AR

t' +u=v’+2u  THDbL ' =u’+u

b uA0,u# -1 ERELT, TNERHITHE,
log |u| — log |u+ 1] = log |t| + C’, C' eR.

L7=ho T,
u

u—+1
ZIT, uzdbeDy/t CESHA, BTN, —E

=Ct (C==+e, CeR, C+#0)

Ct?

*t) = 1—¢p

CeR, C#0

PREONS. EREIETt£L THD.
wWHu=00Wul =0& u2=—-11CHET 2L 2(t)=0% 2(t) =t THBH, —~BHETC=0,C—
EENENBVWTHEONLFIKETH 5.
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Bl 2.4  ROFERDEE iz :

,_ pfat+br+p
v _f(ct—i—dx—l—q) )

ZOHBERIFRAIZET Z LA TE 5.
o T, AW

t = THao
§+5

T

ZELTAS. TIT, 7 XITPOLHUVHINZL, 13z ZhbSH U WRABEE, o 8 IMERDE
BTHD. Z0a,p0OERE, ZHREOTEADPFERIVILS LDICRD 2. 2B iR

gi <a7+b§+aa+bﬁ+p)

dr cT+d§+ ca+dB+q
B, o, %
ax+b8+p = 0 (5)
ca+dBf+q = 0

DR E AT IS IR D &

%:f((n—i-bf)

dr et + d§
WS HREREES. ZhEAEETAE,

g B (a—i—bf)

dr c—&—d%

Ly, FRITHD.

o (5) DITFIRIE = ad—be = 0D & &, TN HFENX (5) DIEDVFLE LR WVATEEMED D 5. ZDE E, (c,d) # (0,0)
molX,
at + bx adterdxé B bet + bdx b b

_—= = = :'_L‘
ct+dx  cbt+bdr d  cbt+bdr d d K B




LiR5DT,
u(t) =ct+dz(t)+ ¢
LBl

at + bx
ct+ dzx

at +br +p= (ct+dr)+p=k(ct+dx)+p=k(u—q)+p=Fku+p—Fkq

B85, 51T, W/() = ctda(t) HDT, (4) &0 ulTHT 3 AR

k‘u+5—kq>

u’:c—l—df(
b, TNEREBDHETH DD THRIT 5.

o WiRIZ, (c,d)=(0,0) DEHEEEZS. Z0eE, FAEARX

m’zf(%ﬁ+gm+§)

LRy,
B ZitkoT
WD BB D SRR A E NG,

Bl 2.5% o HER
te' —x log% =0
ZRU, WIS
z(l)=1
272 SRR R RD, RO T T T EHET.

JilER%E o/ =2Llog? LEHEHEHTILNTES.

[BEEL f(t,2) = Zlog £ 1& 2 > 0 ANz SN BFHIR D = (0,00) x (0,00) U (—00,0) x (—00,0) TLAEHEE N7
W, ZOFEE D ORI E BEROEAIKMEBIZBE T fIZEHRT, 1220w TY) Yy VR4 TDT,
DIZHHEBEDOMYMEICH U THE =D DMMWFET LI ENE R 5.

FRERFFERETH 20T, FUWKRFBEE u(t) ZIROLSITHEATEIILIZE> TR ZLNTE 3.

Mﬂ:fgr Thbb  z(t) = tu(t)
wlZW 2 LR ZEL DI, o & o OBREFIND :
2/ (t) = u(t) + tu'(t)

e ilgARAT D &,

/ li

x x
T =u+tu :;logzzulnu



EWVD uIZDWTDEBIHLDOHEAERS. £oT, u(logu—1)#072561F,

tu' = wu(logu—1)
1 1
_du = [Zdt+C
/u(logu—l) b /t +
d
= (logu—1
/d“(gu) du = log|t|+C’
logu — 1
log|logu — 1| = loglt| + C’
llogu—1] = e|t]
logu—1 = +eC't = Ct, C#0
u = eltCt

ZIT, wila/tRT L,
z(t) = te'tCl C#0

ET, ullogu—1) #£0 IRKELZD, ZOHBRRORIF ul =08 uw2=c TINS, z(t)=0 & z(t) =ect
WHBRROMOBM L 725, MFRABRRIRATERY (WROBKRTHRIZRD LIZEZED) o, T
5. BHIZC=0DHEARITHELTVEDOT, Jifeo—HEix

z(t) = te'tCl CeR

k5.
PIAGME 2(1) =1 KO BEDERC 20D 5. t=1,0=1% ERIZRATR L, 1 =€7C, 2Fh C=-1
WS, £oT,
x(t) = ter ™"

2155,

WA AR dx/dt = (x/t)log(x/t) DfE
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IR 2.6%  (ROZM %W TR () %Rk &

dzx
2t —t— = 0
Tl

z(1) = 0



[(BETHY, 2/ =242 LR, MR f(Lo) =242 Bt =0 RBMERERVE D RILED R AR S
WCHET, 2 12DWT) Ty YRR TOT, PIIGMC LD 5AS5N5E (1,0) 283 MR 7
DTS NERD. |
R E L THO BT S Y,

/:2 E
T +t

DRERIIZIL B DT, u(t) =z(t)/t LWIHUWKRABEEEZEAT LI L THITS. o/ =u+tu 72DT,

v+t = 2+4u
, 2
v o= =
t
u = 2loglt|+C
z(t) = 2tlog|t|+ Ct

CHENTED. HAEOGH Tt THZLIZADHEN, t=02WVWI5E52HHNTIHEITRV. ¢ IZEHTH
206, ZOMOHPIIBEE v(t) DEHRIKRDOAEL, MEARITHETT, MIRE > THr O ZTOERE %
RPN

MWIEME 2(1) =0 25 e, C=02bn5b. £oT, z(t)=2loglt| &WVWIRKENESNS.

ULDU, loghit =0 TERINRVDTHRDERBEZEZDMBENHD. —DDO7 Tu—Fi%, #HEIEG 2
LNBt=1LVIH%EER, log DEHRIKIZINE S LI BRERKOXEZMOERIKIZT LI THS. ZDHE,
€ (0,00) &7 5.

£5 D07 Tu—FiI,

}%tlog|t\ =0

WS HEIIFERELT, ME i eBBUHRT 5 HETH S

2tlog |t t
o(t) = og || #0
0 t=0

ZOBEBOERBIIR RIKTH B0, TOWMOHMN =0 THRHT 5 :

2'(t) = 2(log |t| + 1)
UL, MO ARATIEMODt EOFEEVWSTETURHTIRVWDT, WMo HBRERD EOMROZER TR X
NBEWVWIIDIZEZRDHILETE S,
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BlEE 2.7% oy iR

2 = —xcost+e”

D— iR % ke, HIHSEM ©(0) = 0 27z SRk Z o K.

sint

[ L OBEBITMER D RAHAERIZ B W TERET, 2120 TY TYy YEMEEEZTOT, [LEOYMFEIZN L
THE-DOMIHAET 5 ENER B, |

R GRERD— I o' = p(t)r + q(t) LHRB L, p(t) = —cost, q(t) = e 5t TH5D. il OfFEE N
5.

(1) WHUPEDTE D &5 BRI 5 HE:
[inpuine e*.fp(t)dt — eSint 2T 3 r,

et = —gcosteSnt 41

2'eSmt 4 xcoste’™t =1

% (wesint) =1

£oT, FEAPELTET,
xSt =t 4+ O

LB, DFbD, —RRIE
z(t) = (t+ O)e st CeR.

(2) EEEAL
e 9. ERAER o = —xcost %L,

d
- f/costdt
x
log|z| = —sint+C’
x(t) = Ce st CeR

o EMBIRIZHEDONT, MZIRDILTKRD S -

Z DRI
2 (t) = C'(t)e” S — C(t) cos te™ Sint

THBEN S, HERIC T & o BRATHIE
C«I(t)efsint _ C(t) Costefsint _ —C(t) COSteiSint + efsint

LB, INEEHTLE, C'(H) =1 2WIEMFICRES N, Ct)=t+ChWbhb. Ih% (6) T
H5 &, WA SHBRRO BRI ESNG

THIZAE 2(0) = 0 27 TR KD BITIE, MOt = 0,0 =0 BRALT, CE2EDNEEN. C=0
LRBDT, R

z(t) = te” st
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WMAARR dx/dt = -x*cos(t)+exp(-sin(t)) DF

T NN \ \ s
(7777777777

ANV
222222585000

S s s
B e e os s o)
e/,
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3

1

[t]3

MR

=~

=

log
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CeR

o,

LTHEPOSND.)
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)
-
—

2

RIXFE U7

—3loglt| _

e
10

ta' =12 + 3z
dt

o3 —t

3

t

2
RAT S

-

0T 5.

==

3T, &

e_f
1
a(t)
Al

-4

<3
{m |
F

<

O

<

o JikesX

HilE 2.8%

D — iR % ke X

CERTE S, HHOBEKIE, t=02485L50R &£V E

z
t

t+3

2WTY 7
DDLU VATREED D D, FELZE UTHMIERD 2 R H 5. |

o' =

VY MR- T DT, t=0UANDOMOFEL —

N

e

t THEHB L,

t & Ui ATH 5.

,q(t) =

3
t

/50T, pt)

— [p(t)dt _

€

o, FFe>020LT, AEIRXOWmII

t<0DE EEEUDFENED ST

Z%. (FEBE, WA Tik
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WaAAERX dx/dt = 3x/t+t DE

1 T I
T T T s
IR | ___c0
bbb I -
Vi iy [ // H c=1
T T =
200 PPN HH C=03 ||
RS
[ Vg
RSSO S SN
IR EE Ry R AN AN AN A
WSSt L
WSS
w0 AN | LAy
AT s Z_ /T, /
RN 7/ 4 AN
AR/ N
A N> [ N
RN | N
RN ~
WANANSET [ N
2 VAN | NN/
AR N\ /7
N4 \ N\
N\ | NN\
BN/ N %
=1 NS
7
I | O
RN\ ‘ NN
-4 -3 2 1 0 1 2 3 4
t

BileE 3.1% W iR
(2t — 3z) + (4z — 3t)x’ =0
D—ffif % Kb k.

(B f(t,2) = ii:%i i, 2 =3t L RDBEIME (o) EEFRWVERORARHEBIZE W THEET, 21220 T
V7YY R el s DT, Eifke = 3t BAOMOFLL —BUEDRF RS, 20 = Jtg 785 & 5785 (to, z0)
ZMDMENFE LR WATREED H D, FAELZE U THMPERD 5D H 5. |

FRELE UCEMIT DA, ZZ T (2t —3z)dt + (4o — 3t)de =0 L FHEWT, 2WMHBTH 2 Z L %2ERT 5.

P(t,x) = 2t — 3z, Q(t,x) =4z — 3t

Y58, OP/ox = 0Q/ot M DNIT L\

oP 0

o - gl =8
0Q 0 B
B g =3

X0, ZORENHEOILEL, 2WMHRTHS.
U5 T, f#p(t,z) = C IER
t x
oltr) = [ Plrayar+ [ Quo.gde
to o

FoskbrZehTcEs. BERMIZE,

t x t x
/ P(r,2)dr +/ Qlto, &) de = / (27 — 32) dr +/ (A€ — Bt) de
to zo to Zo
= 2 —t2 —3x(t —to) + 22% — 223 — 3to(x — x0)
= 24227 — 3tw — (t2 + 222 — 3toxo)

BED (12 + 222 — 3toxo) IMEEEHZN S, ThEk pt,z)=C D CIZEDDI L, RIFRDLIITKRE -7 :
2?4222 -3te=C, CeR.

RO TOHFIEC DEZRLTNS.
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c?fffffffzfi;/////y///’ S
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Q.2 0! A
_2,///“7 SA? R
J
3 :\f‘//'
-4 e i A }
4 3 2 1 0 1 2 3 4
t

pilEE 3.2% oy ik

ZRHNT 2 HWTERD.

(BB f(t,2) = 555 13 o= -2t BB XD (t,0) EELRWERORABBERICE W TEFT, 21220
T TV oYM TOT, Hile = -2t DADBDIFILE L —BMUNE RS, 29 = -2 L78D LI
(to, xo) ZBBDIRPIFAEL WA REMED D D, FIEL 72 UTHMPEED 2 TREMED D 5. ]
D&%, Plt,z)==x,Q(,x)=2t+z T,
oP  0Q

FE R TRZVOTEMD LTI,
MR FZ ¢ 21T OB E UTRDDDHMERT 5. T DIDDBEA5M X

1 (0P 0Q
2 (5 5)

BtETOBBTHEILTHEH, TOMIE -1 205, FEFHZI R,

T 24z

AR T2z 721 OB TH 572D DB+ 5541
1 /9P 0Q
P\or ot
W IO THEILTHD. ZOMIZ L ThHoNs, FMFEFNZIN, BMAKRT uiz) ld

Ldu_ 1 (0P 0Q) 1
o ot

pwdr P

X

DL LTIR_RESD. DFD,
dp _ p

dr =z
EIEFIXE L, BEOHREIZEY, pa) =2 LWOIMBERON"N 5.
INEL DMWY ARANOLIZNTS &,

x2dt + 2tz + 2*)dx =0
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EVWSRMATIZRETE /2. LEehioT, BiX p(t,z) =C,C e R WS THEIT,

t x
p(t,z) = /x2d7+/ (2tof+£2)d§

to o

1
= (t— to)x2 + to(x2 — xg) + g(xs — x%)

1 1
= t? + §x3 _ (tox% + 3.’.138)
Th5. Bk NRREDIIE

3ta? 4+ 2 = C, CeR.

WA HARI x+(2t+x)dx/dt = 0 DFE

T~ N = =
NN FEs
NN
3 A —— C=4
AN C=-05 [T

—C=1
C=8

e e e e -
e
(s —

/ e

\

s\ [ 7o -
) \\\\iiii\\\\\\\\\\ \ {7 s

— ~saasaaah 1777

SEEt N NN { 177

\::\\\\\\\\\\\\\\\ 117777
3 SN { 1177774

S S S CURRNN [ 177777
S OO AN

g e SN W77y
-4 -3 -2 -1 0 1 2 3 4
t
fildE 3.3% iy AirEX
' =2tz

Z AR AT

[BEEL f(t, ) = 2tz WMEREDOEABHEKIC B WTHERT, o 1Z20WT) Sy VA2 TOT, LEOYIMY
I U CTRE—DDMPFEET I ENERD. ]
fifg x(t) & hilntg =0 & 3 288K

(oo}
x(t) = Z ant" Tk
n=0

DIETKRDB. 72720, kldag #0722 EIL0FHTHDH LT 5.
Z DR M IRRITRAT B &,

0o S
Zan(n + k‘)tn+k_1 — Z 2amtm+k+1
m=0

n=0

&7, t OF U TEHE TN,

aoktk71 + CLl(]. + k)tk -+ Z [an+2(n +k+ 2) _ 2an] tn+k+1 =0

n=0

2185, ZHHMEEIIZE D IO, ETOtOEDBEERY e TRITNIER S 2w, 7, P DR
0 agk =02 WIS D, ag#0LLTVWBDT, k=0TdH5.
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T, tF ORED a1(1+k)=a; =0 (k=0ThHdILE2HWVE).
ZUT, n>0ITx9 5 tnthtl = nt R LD
2

n - ny :0,].,....
Ay 42 n+2a n

a1 =0 XD FTRTOEHFBERE agpp1 1FEOTH S, HELEHIZOWTIE

2 il P 2, 2
az 2(107 Gy 4112 4'2610, ae Ay = 6.4_2610,
ZHB L,
. om . om ao
T ml2m = D]2m —2)]---270 " 2mml Y T ml
M A S .
Lo T, WEIRIT
0 t2m o0 m
= Qg Z Z = aoe .
m=0 =0

DRI 00 2005, RONBEBITTANTD t e R THA R Z RS
HUR 0 & 5785 tg Th DEIRED BEIRGE,

)= an(t—to)"™*
n=0
W HEATARALT,

D an(n+k)(t—to) T = szm (t — to)™tF,
n=0

m=0

EREW T =t —to ZFTD L L\

o0 o0
Z an(n+ k)rmtht = Z 2(7 + to)am ™"
n=0 m=0

850D T, BHMLT,

aok‘Tk_l + [(Ll(l + ]{7) - 2a0t0]7k + Z [an+2(n +k+ 2) — 2tpan+1 — 2an] skl

n=0
TNENDHRBPHEA DL VI RMEELD, k=0, a1 = 2a0to BN D, ZTNLABEDOBEIZH LT
_ 2o o2
an+2—n+2an+1 n+2an

VSR EZRFS. 205 ar,a;,... DITRTORBL—EIIZHRES.
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BlEE 5.1% oy iR
2" —a' =12(z — 2t) + 10

IZDWT, IROIZER .
(1) AR —HfEz K X.
(2) FHAZAE 2(0) = 0, 2/(0) = 6 % ¥ii7= 3Rk % kb k.

HER%E
2 — ' — 120 = =24t + 10

EWVIISICHETET L, 2 BOEBBRBEREMD HREATH L Z e ord.
(1) —fifiz sk s :
o 7, FAREA 2" — o' — 120 =0 2R <. Rt AR
M -A-12=0
THY, TOMIE N =4, o= -3Th3. £oT, FKRHERD iR
Cie* + Coe™, 01,0, €R

12725,
o K, BLDOARAD DD 1,(t) L2155, LGLEHIMUEBRDT, iz o,(t) =at+ 5 &V
SHTRDBZLHTES. ZOLE, a)(t) = a, 2)(l) = 0 RDT,
xy —ap, — 122, = —a — 12at — 128 = —24t + 10

EORZH2T o, 81X
EBENG, fRlE
EWVWIEDERDBEIENTE .
o L DHBEAD—MRIT THFRABRNDO R+ TCDOHBAD—DDM] 2EIFLHDT
z(t) = Cre*t + Coe ™ + 2t — 1, C,Cy R

(2) A AEET S O —1Thoro, IHREETATAEL &,

QL‘(O) = C1+Cy—1=0
Z(0) = 4C; —3C, +2=6

B, O, C T 2HARAZM L, C1=1,0,=0%155DT, #IHGMHEZ T HRIX
z(t)=e' +2t -1

TH5.
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cl=1,c2=1
cl=2,c2=1 |
c1=1,c2=0
cl1=-1,c2=0
c1=-2,c2=0| |
cl=-2,c2=1

I I
0.6 08 1

BilEE 5.2% o SRR
2" — 22" + 2’ —2x = (8 — 6t)e”"

D —fkfiz Kb &

EBRBE AR TR R R DT, — B2 F X GRERD R L D RO —DDMOM L WS TRD 5.
o 7, AR 2" — 22" +2/ —220=0%2M<. BH2HAzH TE L,
(D*—2D*+ D —2)z=0
LBDT, O E
(D —2)(D —i)(D + i)z =0
0, —RIx

(D-2)X,=0, (D—-9)Xs=0, (D+i)X3=0
i TR X, Xy, X3 D —IKEES
X(t) = 1 X1 (t) + caXo(t) + c3X3(t)
TRoN5.
X () =€,  Xy(t)=e",  X(t) =€
THHN, ERRERDDIZITZOWY L —IRIEEGE2 LD ¢

1 5 5 1
Xo(t) = §(X2(t) + X3(t)) = i(costJrisintJrcostf isint) = cost
1, 5 > 1
Xs3(t) = ?(Xg(t) - Xs5(t)) = ?(cost—i—isint —cost +isint) =sint
i i

o T, HRAHEKXD iR
X(t) :Clth—i—Cgcost—i—Cgsint, C1,Cy,C3€R

L85,

16



o KT, BbLDOABRAD—DDM 2,(t) ZROITFS. ZDODHEEENT 5.
%M CT5 A% B (at +b)e™, a,b e RDTRTOWBIEF LT ('t +V)e ™, o/, bl e RZELZDT,
ZD T ), KD D :

"

xy —2a) +ah, —2x, = (—at—b+3a)e” " —2(at+b—2a)e” ' +(—at—b+a)e ' —2(at+b)e ™" = (—6at—6b+8a)e "
CRHELZZD, TN (8 —6t)e T IZFELLRB7ZDIIE, a=1,b=0TRIFNERSKBWV. £oT,
z,(t) =te!

=2 DTH 5.
EREAH: : —DDfif%
ZL'p(t) =C1 (t)Xl (t) + CQ(t)XQ(t) + Cg(t)Xg(t)
DITRD L. IBWETOWHZEFIHEL, FHEIEHICRE LD, BHICHEES 220542 FHL T, X
D—#HEronL <

z, = aXj+eoX;+aX;+d X +dbX+ X
=0
, = aX{ 4+ Xy +eXy + X+ BX) + X
=0
) = aX{"+ Xy + Xy + o X +BXY + B XY

X1, X9, Xa WERAEROMTHE L WS T E2HWT,
"

xy = 2xy) + ), — 2x, = | X + Xy + X5 = (8 —6t)e”

CWHELHKEEBLDT, b,

Clle +C/2X2+C§,X3 = 0
AX{+ X+ X, = 0
AX!+ XY+ XY = (8—6t)e !

EWVD IS BENIRAERS. INERNT,

1
c = 5(8 —6t)e®, ¢, = —(cost — 2sint)e?c), cy = —(sint+2cost)ec].

B LT, 2,(t) = cr() X1(t) + c2(t) Xa(t) + c3(t) X3 (t) IARAT NI, 2,(t) = te™! 2155 (1T, FHHE
WREEPS LTV .
W 2 A DB B iR

M 2224+ A-2 A
ENRTEBHDT, —DODfRIF
—1+2% —1-2¢
(8 —6t)e " + Dlg -(8 - 6t)e " + Dl—ii(S —6t)e!
&%, ZIT, x(t) =1 5508 —60)e 1E (D —2)z; = L(8—6t)e! Dfft xy ZRKT D, £oT, (Z
DHEVIHDFHRDAERT) e (D — a)g = D(e~g) 205,

(S

Tp(t) = D)

1 t
z1(t) = ge%/ e 2 (8 — 6ty )e M dty = - -
to

ZDXI %R % 3 DR T2REND DN, MR- OEKT 5.
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o L DABAD—HIT [FRABRRD B+ O ABERD—DD] »EITFZDT

z(t) = X(t) + x,(t) = Cre* + Cycost + Czsint + te™ C1,C9,C3 €R

Bl 6.1% 1551

S
I

XL T et sk K.

AEMICT 2720, TOEABAERDS. det(A— ) = A2 — 141+ 58 = 0 &< &,
M=T43i, A=7-23i

DEAMEZED. M ICHT2EERY Mo, % (A—)\ll)vl =0 & DRD, N IZHTBEAENT ML vy vy
DEZHBETHD I LIZHDL L,

-1+ 3 —1—-37
v = C o y Vo = C ’
5 5
Whhrd, oT, 71T D %
143t —1—3 A 0 7+ 31 0
T:(’Ul ’[]2): +Z ¢ s D: 1 = +Z
5 5 0 Ao 0 7T—3i
TEHRITNITL,
-1 i —1—23i ) —1 1 ]
A—TDT-! — +3i i\ (7+3i 0 (z) 5 +3i
5 5 0 7—3i 30 -5 —-1+3
NP RVASH
ZOrE, A IFMDEIICEHAEING ¢
JA _ petppe1 _ [TLH3E —1=3i (T30t 0 (-4) 5 1+3i
5 5 0 e300t J\30) \ -5 —1+43i
—i (_1 4 3i>e(7+3i)t 4 (1 + 3i)e(7—3i)t _2(6(7+3i)t _ e(7—3i)t)
- 6 5(6(7+3i)t _ 6(773i)t) (1+ 3,L')e(7+3i)t +(~-1+ 32-)6(7731')15
1 ., [3cos3t —sin3t —2sin 3t
= —e
3 5sin 3t 3 cos 3t + sin 3t

NN
R

x2

AR

A A A,
igigielsisisisis

L L L L L
o] 0.1 0.2 0.3 0.4 0.5 0.6
t

%M 2 (0) = (=0.05,0.1) ICHT 3 @' = Ax O (z1,22) &, (w1, 22)-FHEICHF S HHOHETECTE Y kUi 4 DO
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BlEE 6.2% 175 DB KD B S5 TIROWIHMERT EZ f# 1S -

-5 -8 4 -2
2't)=12 3 —2|=z@), z(0) =
6 14 -5 0

REFTHIE AL THE, det(A— M) =N —TA\2 - 150 -9 = - A+ 1)\ +3)? =05, FEAMHEIZ
)\1 = —].7 )\2’3 == —3
’Cﬁ)é (A*)\lj)’vl =0 %ﬁf:?“? I"}l/ U1 (=

3
'0120 -1
1

TH2H, —HOREHEME N = -3 TR T 21751E rank (A — M) =2 725D T, EANZ MVERH 1 IR
Ths:

-9
UQ—C 1
1
EoT, ADY a )Xy DEE]IL
-1 0 0
A=TJT*=T|o0 -3 1 |7T!
0 0 -3

VC&)E) 37&E@—ﬁ]§’ﬂiﬁ’\7 ]“)I/ U3 %%067‘563:}: (A—Ag])vfg = V2 ”«Eﬁ@tﬂiib\ V3 = C(—?),%,l)T )i’
B30T,

3 -2 -3 1 2
T=( vyv3)=|-1 1 3 [, T'=|-5 -12 3
1 1 1 4 10 -2
fhif, etk
et 0 0
etA —_ T@tJT71 — T O efgt tefjt T71
0 0 e3¢
3 -2 -3 et 0 0 1 2
= |-1 1 2 0 e te || -5 —12 3
1 1 1 0 0 e~ 3t 4 10 -2
3e7t —2e73 —8te™3  Get — 6e 3t — 20te 3 Ate=3t
= —e P4 e 3t f 4te™3  —2¢7t 4 3¢5t + 10te 3t —2te3t

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

L7z, WIHMERTE O

—2e73t — 4te™3t —2 — 4t
x(t) = ex(0) = | eBt42te 3 | =] 142t | e
2te 3t 2t
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Pl 7.1% [ 6.1 & [/ U475

LT, HRAMOAEEHNT, 4 &Rk k.

det(A — M) = A2 — 14\ + 58 = 0 %2 f# < &,
M =T+3i, dp=7-3i
DEAMEEES. BIRELS, AITNALTEET, ZOL EOHETIOZOD L D HEAARXBFHTE S ¢

1 1 (—1+3¢ -2
! Al—AQ( 21) 6z< 5 1+3i>
1 1 [—1—3: -2
P = AN =——
2 Ar/\l( l) 61( 5 1—32')
0T,
etA — ekltpl_’_e)\thQ
7t —1+3 =2 -1-31 =2
= — |(cos3t+isin3t) o | + (cos 3t — isin 3t) ! ,
67 5 1+ 32 5 1—3
1 -, [3cos3t —sin 3t —2sin 3t
= -e
3 5sin 3t 3cos 3t + sin 3t

HilRE 7.2* R 6.2 & [@ UFrsl

-5 -8 4
A=| 2 3 -2
6 14 -5

LT, HRATAOAEEHNT, 4 &Rk k.

D(N) =det(A—A) = “A3—7X2 - 150 -9 = —A+ DA+ 3)2 s, FHAEHEE ZOEEEIX
)\1:—1, m1:1; )\2:—3, m2=2
Thb. EEEN2ULEOEAMEED D, THIIRHETIZAR VDT, MAILATHELE S DWW TR EIZHN T
. 1/B(N) DED D BURERH
1 aX+b c

D)0 +32 (432 Tat1
MDD ESIZ a,b,c &RDDBE, a=1,b=3c=—1%2F5DT, BHEOWLIZ ®(N) 20T 1T,

1 1
1=—Z(A+1)(A+5)+Z(A+3)2.
IN& OEEATH P, P, 2R T 5
. 3 6 0
P = i(A+31)2= -1 -2 0
1 2 0
. -2 -6 0
P o= —q(A+DA+D=(1 3 0
-1 -2 1
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e IFIMD LS ITRD B -

e = MIP 4 eI (A = M) Py
3 6 0 1-2t -8t 4t -2 -6 0
= e'|-1 =2 0|+ 20 14+9 -2 1 3 0
1 2 0 6t 14¢ 14+t -1 -2 1
3e7t —2e73 —8te™¥  6e ! — 6e 3t — 20te 3! 4te=3¢
= —et4e 3t dte™3t —2e7t 4 3¢ + 10te™ —2te 3¢
et — e 3 4 4t 27t —2e73t 4 10te™3 e 73t — 2t

Bl 8.1*%  IROW FFE X DR HE DX %t _EIZH .

TARTOMETREITIIE AL 95, £z, HIHE =028 2MDMHE) &2 xg EWVWIRLTTKY.
0 6

ATHNE

e DEE, det(A— M) =X —BA+6 700, AEMIZN =20 =3TH5. £/, #

1 3 —6 1 -2 6
Po=—-—-(A-)XI)= , P, = A—)\I)= .
! A —)\2( 2l) (1 2) 2 )\2—/\1( 1) (1 3)

FERDORT ML g i LT, Pixg (EEEMHE N CHTEEERZ NVOAD T —£% (4505, v, = (3,1)T
DAH T —%) T, Py \EEHME N ST EEERT MVDAA T —fF (Tabb, vo=(2,1)T DAH
I Ths.

froRIZ

x(t) = ' Pixg + 3 Prxy
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EETL. HEZED, v,vo DAE %S DEMERIZPEERENC &I, ZORERIZET S x(t) OREE
1 E(t) = £e?|Prag|, n(t) = 23| Poxo| £72%. ZDEE, EMCWBH-T, n=C2 KDY LD,

FAMEIZENBEEDS, t =00 DEE, |E(t)] — oo, [n(t)] — 0o T, i T B B B UL A L i
Th5.

(xy)=C*(2.1)

-06 (xy)=C*@3.1)

-0.8

—22 0. .
(2) =’ = 03 0088 xDEE, det(A—A) = A2 4+3N+27205, EEMIN = -2, =—-1Tdh5.

7, HIRATHI

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

! A1 —>\2( 2{) (0.3 —0.2> ’ >\2—/\1( l) (—0.3 1.2)
EEDRT ML xg iIZHUT, Prxg lEEEMHE N SHTEEERT PVDAAT—fE (Tabb, vy = (4,1)7T
DAN T %) T, Poxo XEAMH N (CHTEEERY MVDANT 5 (T7bb, vy =(2,3)T DAH
7—f5) Th 5.

(AR ES

x(t) = e 2 Pixg + e ' Py

LTS, FEEED, v,v; DAIE %D DEMRZ R EEENC & X, ZORERIZET 5 x(t) DFERE
1 E(t) = e 2| Piao|, n(t) = et Pomo| £ %55, ZDEE, FECND>T, 5= CEV2 AR L.

FEERHIZENEEEDS, t 50 DEE, |E()] = 0,n(t)] = 0T, FHiETH2ERIFLERTETHS.
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(3)

\

08l \\ |
N

06 \\ (=C'2.3) |

040

02 ,\»\

(xy)=C*(4.1)

- 0 |

!

021

04l

06l \\

' = 09 16 xDEE, det(A—MN) =) N2+ XN=27206, BEAEMHEIZN = -2 0=1Tbs. £/,

BRATHNZ

1 1.2 —08 1 -0.2 0.8
Pi=——"(A-XI)= ., D= A—MI) = .
AT <0.3 —o.2> v (—0.3 1.2)
DRI MV xg I UT, P (EEAMHE N (ST 2EERT MVDRAHRT— (bbb, vy = (4,1)7
DA T —F5) T, Poxo EEEME N (TN 2EAERT MVDAAT % ($bb, vo=(2,3)T DA
7—f%) T b.

(DR

.’B(t) = Biztplmo + etPQ:co
EEITD. HEEED, v,vo DM E %D DEMERIRBEEHIIZ L, ZOBERIZETS x(t) DR
1 E(t) = e 2| Pigl|, n(t) = et |Paxo| £725. ZDEE, EMC BH->T, n=C V2D LD.

B OEAHIZIET, 5K AEEERS, t 500 DEE, [Et)] = 0, ()] — 0o T, @(t) IFEDEAFE
BT BEARZ PV (2,3)T HE LT AEMICWEET 5. %72, THIETH B EAIHIRETH 3.
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1.2 0.8
(4) o’ =
0.3 —0.2

(Erdilzs

e DEE, det(A—N)= 2 —\EMS, EAMIEN =10 =0Tbhs. £, HF

1 1.2 —0.8 1 —0.2 0.8

P = A— X)) = , Py = A—\I) = )

! AL — )\2( 1) (0.3 —0.2) : A2 — )\1( l) (—0.3 1.2)
FEREDORY MV xg 1T UT, P (EEHM N (ST BEERT MVDOZAHRT—5 (bbb, vy = (4,1)7
DA T —FE) T, Poxg I EEHMHE M (T BEHRY MVDOAAT—F (ThbbH, vy =(2,3)T DAA
7—f5) Thb.
froAIZ

(B(t) = etPlazO + Poxg

EEITL. FHEEED, v,vy DAIE %D DEMRZ R EEENZ & X, ZOREERIZET S x(t) DFERE
X E(t) = +et|Prg|, n(t) = £|Paxo| £ B. ZOLE, EBHCOHH>T, n=CHKLLD. 2Fb, fi#
BB E Pizg = C(4,1)T 25 DEMRTH .

EHTARVEAFEIZELZD?S, t > 00 DEE, |£(t)| — oo, |n(t)| = const T, x(t) XX (4,1)T 26 OH
R EICBRIE G AFIDS. £72, Ave =07205, C(2,3),0 e RDTRTO IR TH S, fEuEH
ZDEIBREDNSHN TN DT, RLEREMETHS.

08

06 / (xy)=C'2.3)
04 /
02 / ]
(xy)=C'(4.1)
o e
02l /
04 /
-06 /
08 -

(5) @ = (‘01 01> zDLE, FEMBN= 1122 ETH5.
BRIEI 5 212 2(8) = Cre—t, y(t) = Coe—t 05, MBGEORIZ
y = Cux, CeR

LRy, HPEHETHRERTSE, MFOLS12%25. Z0HE, EEEIPEAZDT, t 500 DL E, x(t) =0
T, FRIXZER MR TH 5.
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o8l

061

04l

02l

02

04l

061

08

-0.1 1.4
A— N ORI 17205, HWNREANRZ MV 1 RKDOBFET 5.
WAL P =17T, ROXZ

. 1. ca =
(6) :1:/:(06 6).@@3%, det(A— M) = X2 —2X\ + 1255, EAMIZA=1DHT, 2ETHS.

x(t) = ez + te' (A — Iz

EE L. A-Dxog=x21 F(A-Dxz1 =0 20723 DT, NMIIHNTBZEERZ Mlo=4,1)T DAA
7—fETHs.

FREZBY, zo,x; DAIE %S DEME R BRI e NIE, ZORBERIZET S x(t) DEEIE () =
+et|xg|, n(t) = Ltet|x| £70bD. ZDLE, n= Mflog(laf—o‘) MO SLD. EHEEPERZ»S, t — o0 D

ol

YE,E(t)] = 00, [n(t)] — 00 Ty |@(t)| = 0o LD, THIHTH B EAIIRLEEL A TH S,

OB\ |
06 L
04,\(\

02 7\(\
-~ 0 f
i
(xy)=C*(4.1)
02 \)\7

-0.4

06

-0.8

-1 -5 hs 1
(7) @' = g |TOEE det(A-N) =0 =204 275, B A =10, = 1+ (bR

B) THBH. WX

1 1/1-2 —>5i 1 1 {142 5
Pl=—— (A—XJ) == . P= A—\I) == .
L 2l) 2( ; 1—|—2i> b v 1) 2( — 1—2i>
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ZIT, PL=Q+iR AR TNE, Po=Q—iR7=ZD5, ROAX
z(t) = PPy + eI Py = e [(cost)2Qmo — (sint)2Ra |

LH#HITS.

JRpiZMYD, 2Qxg, 2Rz DA E 2 H DELRZ RN & K, ZOHEERIZE T 5 x(t) ORI
£(t) = +el cost|2Qxmo|, n(t) = Letsint|2Rxo| £ 720, fRELEITNEIRETH 5. FEAMHDOELHBIE D
5, t300DEE, |x(t)] =00 4D, iR THDERIEITLEMRKTH 5.

NN

021

L
N —

I I I I I I I I
-1 -0.8 06 0.4 0.2 0 02 0.4 06 08 1
x

;

/

4 4 - , "
(8) =’ = . xDEE, det(A— X)) =N +47E05, EAEMIE N =20, =20 QEFMEL) TH
5. BHRATHNIE
1 1(2—-4i 4 1 1(2—-4i —4i
P = A=) =~ .,  Py= A—\I) =~ :
AT 4( i 2—42’) = AT 4(—5i 2+4¢>

ZIT, PP=Q+iR DRI NIX, P, =Q—iR7ENPS, RONIZ
x(t) = e 2" Pag + ¥ Pyxg = (cos 2t)2Qxo — (sin 2t)2Rx

LEHITS.

JFRZ® D, 2Qxg, 2Rz DM E %2 H DEME R BEIZ & 0L, TOEERIZBT S o(t) OERIX
E(t) = £cos2t]2Qxmo|, n(t) = £sin2t]2Rxo| 72D, (£/C1)? + (n/C2)? = 1 DD S fRLEIZKEF T H
5. fRHGEITEABINT, PR TH S EAITIORTSH 5.



Pl 9.1% sy S RE A DA

tz' =z +2(1 —log |t]), z(l)=-1

WIZOWTATDORWIZE X XK.

(1) I—v—DEHEFNT, fHt=1%4DrTHRMEe[1—61+0 (0>0)2bo>T, ZOKHTHE

(2)
(3)
(4)

DI I 12— DIHET B 2 & &R,
BV (1) DR BRI SKeD &
L OYEMERMBE O B E T A TRD k.

MG E 2(1) =29 & L2 2 &, X € (0,00) THEEL, (0,00) ITBWTHERTHBES%19€R
I RTRD K.

HRER%E
dzx T
i ft,z) = i ;(1 —log [¢])
LEEFETE, H(1L,-1) 2L edT2H5EAMEED =[1—-a,1+a] x[-1—b,—1+bIZBWVT fH
HHET, 21220V TY TV VEMEERHEEE, -V —OEMEIHEXMte[1—6,146] (6>0)128

1B MEDHE— D DIFEZ RIEL TN 5.

Ft,2) 1 (0,7) 2B CIRFIMU, WHTRARVA, t£0R5FTRCOM (t) THEELS, D OEHE
KBWBa% 1 XN ESRTNERSAN. F72, VTV VR

[\)

|f(t, 1) = f(t,22)| < Llwy — 22| Y(t,21), (t,22) € D

Wiz INB 7DD +35ME LT, RS 0f/0x D IZEWTHEKRTH D, LWVWIFREDVHS.

of ., . 1

725, MUK t=0 825K & IT2BERDH LD, o 2OV THIERIZAW.

EoT, BIZIE, a =35 2UT, b 2EROEQERE TL, HilkofMbe ) 7Yy VERMIE D =
1—al+4+al x[-1-b-14+bIlBVWTHLINDS. §5&, a—Y—DOFHLD, § > 02H-T,
te [l —6,1+ 0 IZBWTHMIERBEDM /72 —DIFET 5.
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(2) EUAREAE LT, FARARR o/ = 2 O— BRI 2(t) = Ct (BEDHR L THITS) 20T, EH
ZALEEZHWT, L OARADMEE x(t) = Ct)t LWVWHETRD L., HARNAATS L,

t(C'(t+ C(t)) = C(t)t +2(1 —log|t|)
21§5DT,

1 —log |t]

2 &0 C@:2§gﬂ+q ceR.

C'(t) =2 ;

£oT, bLDAHERD—BfiEix
x(t) = C(t)t = 2log|t| + ct, ceR.
MG 27T iRIE, t=1%2RALTe=-12%5DT,

x(t) = 2log|t| — t.

(3) (2) TRDIfR x(t) =2log|t| —t DEHEHK[1—0,1+6] 2 X ZETHETEZDEERD. t -0+ DL X,
z(t) 1F —oc0 IZFHIT 205, t <0 FTIHERTE RV, 7z, B 2logt —tldt € (0,00) TERIN,
WD S, BADERIL (0,00) THS.

—F, MIZBEKRBERROPIZDONTERS. (1) T, ErHL5KMte[l-6,1+6 (0>0) T—HETH
5 amUld, ZOXMPSNCHMOMEEZRDD, MOFETIERTE B WRENEIK->TWS., ZOHHE
MEERPERT 5121%, Kt € (0,00) 2B 2 SRR —RIEZFHRNIZ L.

(to, 20) DS tg > 0 Z 7= THERED R 51, D b > 01TH U THBBEK f(t,z) & D = [%, 3] x [z —
byxo + b IZBWTHEKT, 2 IZ2WTY TYy YERMAEZHT. Z0EHW (1) ERRICREINS, a—
S —OEMAMATIUE, TOX DM (to, x0) ZBBIRN 272 —DFHET B ENERD. £oT, KM
€(0,00) IZBWT, “ODMENKEDBZ LML,

x(t) = 2logt —t, t € (0,00)
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(4) VG % 2(1) = 2o W72 TIRED— DI
x(t) = 2logt + xot

Thd. 3) THUELIIZ, te(0,00) I TBVWTIRIF—HETHD. £oT, LELOMLIMIMBBFIEL 72
W, LU, LEOMIZE— 0+ DEE, —co IZHERTEDT, MOOSRMAET LS BRHIHIE 2o 1347
FEL 72\,
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