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F—R RGN

REFRAALKHEYTARAR AAS TN, TAE, T4, TAMNE,
RRME (Liapunov RE, MAH LRI RALRZAER) RAKNES (iol‘%&,
AREXHBRAMEINRE, RETE, FBEZLHFAHMA,

BB RENBFRTLHER

1.1 R awm & ¥ 8 A
(- BEBRBH R

REABBERINMESTR. 4 EREBNERSE (T, R, B, 2%, EF, &
B, ZEHR), BEAREENHTHNZEHR, W, Bl B4, EBURK
ZH, BERBRE, EHTIBRTEN, SLEMMERBEMNOREER,

BYRFHMAEFRMNIE. IBERNZLEREE: EEREDBEEENRLENEESN
EHNBRBEEINEENEDHE, BEULRAIRTE BILRRANEL, BAKXE
EREOBZER, BEREXTHIEESENX HEMELSKF (FRHEEZEN) S
HERZAEOBDLEYN, REBEIREBR RO FERB ISR SN ERERNREERE
Ao (A%K) . TEFAERE, iR, BEE, $428%, X8, IR, EEEN\ M REE
B, FREAZHAHBEREE=ZEXAWE.

Bl MENLFCROR S, 6.0 BRMBABENGE. SIHFT A0 BT F

BHR. (u.—uc,)/Rl—c,x{m—iLzo )
: Uca/Ry—i.+Cotic,—i1=0

B Cy, Ch, LARMEKEE, gy —Liz—tgy=0 (2)

BERZRMUBEE:  woy=—uc,/R,C,—~i1/C,+1/R,C, (3)

';czz—ucz/chz'l'iL/Cz‘i‘ie/Cz:' (4)

;z. =uc;/L—uc,/L
HEHEWBTuc,, . BRI WOBEARTAL L., BAHERY
EAFERBuc), v KikK, TIMERMITHE FABESE
EWFTUEX=ZA28R[E, ARX=Z/TRATENS
TENRZREEHME, Wucr, . ki UELHET ZEY
BEIRE B, RO BIRERIRE TR, Tirciuc,
Ri .M HIRGHRSLER, SIARE:

X=[x, x; xs17=Quc;, e, 1.7, u=Cuy u,)7=Cu, iJ7 (5)
( -1/R,C, 0 -1/C, I/RICI 0
RiERE: A=! 0 ~1/R,C, 1/C, J B={ 0 "l/CzJ
- 1/L -1/L 0 0 0



MRAFT RGO TUSREEBR. X (D =AX(t)+Bu(t) (6)
REX(DFEIREAR, v IBARBHIAER, ATRARLEER, BHRAVWAR BHE
B, WAMBRLLRE, ZAEMBAELERN, RBEE, RIERBREEEIREN
Widh, ZESCEED, ROVEKLZ R BRI EIRGHREE, FLUyWOERZW y=(.—
uc,)/Ry=(u,~x,)/R,, EREEERR B y=cTx+d"u (1)
c¢T=C(—1/R,,0,00F N RANBBERE, 47=01/R,,Q0FIEMHERE BERBAVG) X
REHHOEEEN, RITEEE, XMHEWHELEEMAEHEEY. |
FRB(DBEIZENHEHIRRNEST R, RENRESTE (6 ) NHEMRA) HE—
B, ZRANREHERERR, BRI EERER, W BB WEAREN W&, WA
tra=ucy[R=%,/Ry, VPly (1), 40, () HANRZENREH BB i, 12y WNEREFEI B

HAE.: Y, = (—x‘l'“x)/Ru yz':ucz/Rz:xz/Rz;

REREEE R y()=Cx(t)+Du(t) (8)
_ly _[-1/R 0 0 _[1/R; o

R y= y;] c—[ 0 ' 1/R, 0], D‘[ 0 o]

BFRNRFE M LS ANSHNRERISOA,. SHBRAXTBAMIMORE(E &2
BXZHEA, ZHRENES). MIMORSGHEFERRA 6K B).

EREEDMRESER, sMRA oMW, Wx@), vw@), Yy 5Bl hndk, Mg
W&, TAlnxniElE, BlnXpiElk,ChaxnEk, DlaXpiEl:., -

£ LHEMRENBENE T, #EEEA B(b), C(c¢?), DU, DFBRHFRITELA R
B, BEE—ROBRT, EREMREAB(b), C(¢c™, DT, HIMETETEELE NG vk
B, XHEANTEREAG), BGXXbG)), CUXeTUPED ()T, d)PE R KB E
HIHEREA,B(b), C(cHRDWMT.4), TR, EHRMEARAT, MERANEY BABSRK.

X () =AMX) +b()u(1) (92 )

YD) =cT(OIx()+d()us) (9b)
MMIMONZERZHRFERAES K. v

X ()=A()X()+B()u) (102)

Y)y=C(O)x()Y+Du(p) (108)

BAIDE: ALB(B),C(cT) . DU DMWEEEEMNAZHIEERS, MiEEEREH
NEEENRERAINERSE, THE—~PREREWHT
H11.2. kKEEFHHE. BEBRMBERNMNISE: —ANRBAIm ), B EER; B
—A B Hdm, HBHEREHY, Et+dtl, IWAREEHI—-ANREI(n +dm) & F =
FV+HIVHAT., ERRNXBENEATFHHED: mv+udm, EBRBGHdD E Ny 3 B
Fe (m+dm)(v+dv), 7 dt REIBHWELI @ ESTHME dndv), '
(m+dm)(v+dv)—(udm+vm)=mdv+dm(v—u)

BEDERER HENEBSTRARGSHFENBRARd GmEFd:,
mdv+dm(y—u)=Fds, %, c=u—v [0 mG)v— cm)=F a1)
¢ o Bt S dmiaxS T BE Smat A5 MAE . PAL 02 FAR A m Adm e HeETY: %R A B
B, AmapH—AR—AFEdm, W dmff, ADFTER.

F-cm(t)=m@)V a1z2)
BRARE A G R, SRS TRAS ERR U~ BE L AAEHEDHE N
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—fr, ¥)—mg—(=Om=mr= cm()~m(Dg—f (x, %) =m() % (13)
BHEAEHANE SHEMEEAT, SEU-cRAQDR. &

Ref(x, x ) HESES, cmhiES, HEEE.20 G
YKL EEEREEET RRETN (H11.20), HH3HAH>= 4K ‘
ENERTES, UBHEATRHEFAE, NADER - ‘

m(t)g—cm(t)—f(x,x)—m(t)x (14) x
UDFADHBRIERERTREED, —BERAT, TUSESERE ™
FHES M RN R IEAS R TRER (@9 (&)
dx(t)/dt=Ff(x(1), u(t),t] ‘ (152 ) B11.2
y(£)=g(x(1), u(t),l (155)

RIEARSTR, REMAEGE: x@) u@), yWHHAn, » ¢fm &, Wf, 94
Bl Jn, gfEmBEE, HILIZRMERSE (10) WHRE; MELN4REHA, BEHAL
(WA, RM4E, FTRBEh, HRETROFEHEL, @HXARANEL.

j(t) [—_—!D(ﬂ' _ » u(2) 1D
——[18(: § c(;ﬂ:(-}: ——lb() ?-—- § F& e'(1) ’5

,—-JIA(t) x(3) ¥ A() (1)

A11.3 m11.4

$11.3. AAEOEDRGHEANER. BEoRBENnkEEERE—PEZENEE, BEIZH
Flek 28, FERTRRLREENENRRESE, BhTERSIPR, %t kablk
BEHERT, KEBROEMOGEBRLEZH G X R B, EEHOEANRATEANE, ME
BR—FESEFEGEEEABDXMELCBEBOETHERAILE,

f i rh AR R AR A SRt W B 520 K2 2 2 T A9 I I o % B S B R 0 B
BOE, X FENRARERBLINONERRE-EXTHAE . BMESERTITE SR,

BE18704F A Fick Bz B W& — P ABRAF FHYMESfk (blood—soluble
gas ) Z XM MME, Fick 18 BeX 22 h 2 St I B 2 NZE B vh o F I 3 Mt 7k
WEMNSERER, BTOLRPHOSER E—MARASSREE TR &iHE, AT
fEEHBEVREROCENELE, A.Zwartf1 O BrovkoZE AREMERTFickpy X f
BHEBTHESRE, BEEVNAREHRNFIERTRXMMES T, HTHRANEHTFFRE
HISEER R, .

c.bi=—[a-mi+a- N)MOD]PA+(1-N) W3 OP+a-IDTP, (16)

C, B, _)\bQ,[(l—N)PA+N 2 Pi0./0, - ] j=1,,N (17)
Refr, Co~ M BEATRBHOEHEAEER P, (O~BASHIE BER
C~ AMEEINTF I ERSEEE Pi (I~ ANEET AN ETER
M~ M—S B REK O (O~AKRBEIMBHNBBE, &
M~ BIE R B ( RBNS ks

. AN ) .

N~ 0 BB L 9 8 30 5 B S 0457 B/ B B[]
V~HES(ventilaton) kB /BAME P.O~FHEARERHWEBER, S
N~ Aoy 8%. ERBETEIRSEHBTTER
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B4 EERHTIVHER, S5 (BEFENEEKRT, MERENNESYD
F)BXRETE, ATRPARNEBRER, SN Iy ekFEFH YR TEHNUREESE
BEHRSTRSREBERTE—KTF. MSIETHELRRT ERETFBIT BUSRKE
NHHRNERFER,

HRAERMRANE—AEEN. AXANBRERITRENITE., MS0.KF By &=
#%ﬁﬁﬂ.ﬁﬁiﬁ*ﬂﬁMW’l\&fﬁ:%ﬁiﬁ“ﬁﬁﬁiﬂ ( Autom atica 1978,9583 ) J9:

aai"ai [K aacxm]““%[K'%'] [ P ] V.5 6’x v, ay" *%i

+ 2 (Gai()d (=5 B (-8B (z~2) : (18)
AH:  Ca: ?ﬂﬁ(x,y,z),ﬂﬂﬁ]t, B3 K..K, K,: 1 Fx. 9.z 5 ARSI K
WECHEBARTEHE, ttm Z¥, m*/s
it SPRFEEF TG (N E B Vio Voo Voo BE T2 9. 25 ANTFHR
394 ' &, m/s
I SREHENEE 5: SEHE
M EHIRE CoEN LB C,METRIB (I EEE, A C 1974¢ $.904)
X - ai [K*SS]*‘ay [Kvay]+az [K‘6z] V*ax ’6y V'gfg
+ 2 (2:(1) 3 (x=%) 5 (Y~¥) & (2=2)) (19)

Rg m.om&mf\a RS BRTFE5E,
Bi11.5: —HEEESHE, REDNETERMENK, BAEMEXMRENEFRYERE
Ei, HEMMEAXASDREYEIARR~ITERANFZ LR, ARRNAGTH
RIS X ANERAREEE, XS E W, SRR R S
%,u?iﬁmeﬁﬂ%H.EAWEH%ﬁmEE¥E(i§\mﬂHA\u%ﬁ$%
EETHREBNREEY, RS ETESRELE, 5-BRILAR, S5 3
AiL$m%$ﬁ,wuﬁﬁA%$Eﬁ$ﬁﬁ&ME%ﬁ,%EE%ER&EW~&$E
(<— ® & E BTN =8 45 FRA00~800 4 R g /NEE , B I B 11.5. TR T
WM ET 4B, SREERENT, Hg

_>C(1)'Uu) “’C(:)U(n ‘ i“’ " N

| ; Fe TR ER—4a3%38, H5IA:

;"Q(o) f—)q”-“ "’ _) Con: BIPNRIE B 2k Ty & W % B,

AT 1‘<—~A-——>1‘ A HikM,
dion l W denri Vi EINNBERAKTHE % &
4~ 1ok diivk

Mo Masi EkM/h

S0P 3 : R & gine: NETNRBERAET H1INNRGER
Al11.5 #B, BERERRBI<<G+D T

B THRZIN, AWEINDNERE A i+ 1M NBREFHR. H/k
v, s BHEAIRBAE T<e<<(k+ 1) T, NEEHA, BEFTFENERGR
Mye: BB/ QEREN R T<:< G+ THREGFHEE, H/h
BELECHFVHAENREZER, 45 TUBERXBEIEREER,
MR EFHYEES, THREE jABRA, k1IN AMI A ERBELR,
Ciperr=Ciinh +(T/D ) Wi 130 — Q0irid (20)
RP LHRBIDRTENKE, VIR B NBEERANRENEFEE Q0 GLH HEE
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AmlEET, HJ.Payne ( Simulation council prec. 1, 51, 1971 ) #H T FR*ETF
I EE Ui E’Jﬁ?&ﬁ‘%ﬁﬁ
Vi1 =Y+ (T LV (en) =vindit (T By o6 (V15— 0 6y Isat{cio1y/c6x) i
+(vT/A G WUeim—ci-0)/(c o + BN (21)
RPE It 0 T BT RSV () FEH N RE, X—HEARBE, SREX
LS BN FEEm, (21) hE=5ERbT Bm, EREFEINEEZEV ;. —V)
NEINBHEN, EHETG-DNREAE T MBI DB EHEEFRER TR,
TERBEBOEREEL, (21) hENAKITERET, BEEIANGENEES (8
BIfER ) W, vEMIERAK, SLBRIEE, BEEEEA, BORTFEN, MR T

REHE,

EFPRRBEE (7=0) B (=m0 LW LBLEN, ¢dimlfEA—PhAZR, 5%
WENEFELREN. Q= a (€pV) et (1= a)lcie Ve ke (22)
a M ER, BAME Vi) TEN: _

Vici)= Vil —(c/Cms)'I" (23)
R AFREE, VIIEENBROEEEE, . m A EN S5, BECORMTEHER
WEEHREGBEARE: M= avi-1ut(1—a)viy (2a)

HEX—BEETEEI-ITRERTE, RMNELSBHXRENREER (00~ (24),
THRMIXRPEIPDREOREE R, HETEMBE (A ) T8y,

BN, BEREEco: MERFHEF v RERF, BILrERENRSRBLAERT,
@ﬁhﬁﬁ]ﬁic(m*ﬁmmf'ﬁj’ﬂﬁ?&@fﬁ(i=1, e, ), BERESRAE.: x=0c),Vay
Comy V()T

EEREEBBOBRT, XBRTENERDIRAEZLRET FEBRE =005

AEFBEB aonB Mol ¢ B Mo AT RRBHER ESHE. ERHAE
HRAT, B OLKRRE ROTAHFRS, AR T REBELMIEEENBEMX BTG E
Wodi. BIHORG=m8g0 M) R AERATR, XBRAR Bl 2 0%,
U=0gco), Mcor,qta), M3, EFHETRTLRIBEE X % BLET RF 2T
BB ¢ MM ERRHER, BMBHEARYY: y=Cacn, M3, X8, %02) &
AC20), (23) RACOHBEREHREFBH:  Xigy = (X, u,,0) (25)
B (22) MO B AL REFRY. V:=0(%,0) (26)
(25) (20)HMO=LV(,cou,l,m, @, B, v, I, XEBKEEEINELE 2R VAR
ARBNTE (MEALEZR) MLFE, EFKE Ao BB R BT 25T Gl
HE, REEPRTMLBE,
W11.6: HURLEHE., R—REDORKAICEELR, EH. OHEES), HEEHH
BANR, MFIE P=R—-C, RWH Mo Y BB Bp=2(2) , XM REH I ER B,
RENMTGRE NERERERRL, NRENERERS,FFUERE L (1) SRk
HBJIREREMERN, WAMRGE, Mp)=—ar+ b, (6>0), MElA: R=
xp(%)=-ax* +bx YR BARCHRERAK FCRTERACVH B#H 4R C= VC+ FC,
MNEEWERAR, T, TROERRFEREK, ER—MER, B BE. KRGS L
HERE, ERKE xR,

MABRMNBANE-RDYEE x S R4 84 F 8 Pk 3 & Ky W@ P=R-C, #
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xRS, b= 083 R=C o (27)
BEANARARTIEREHFERERERERRN - RAXRR,
$11.7: BHsh HFEER —Forresteri& & .

BO1AE, SARERALDE (ANDBRLTREEN ) ARFTREREXRR Y =ax,
Xan: RATBEEBRTEEFN—FE 4 ZHOAABEFI I ET, XEW—F 2200 A08N\&
EHMETEAN, BEREFEADBAMKEN1Z%, WREXPETAONERARE.

W X~ EEWRHERALE, roa~&EBRERUIMNIA DK,

WAERE kEM 1 EZMAOMLEAONXRER:
Xoae1=1.010(1=0.04)x1,x+0.02x5,4)5 %z 5e1=1.0100.04x 1,5+ (1—0.02)x(2,s]

¥ EREREFELERIR: Xwe1=AXi PEH, ENZRAOEZHEL.

FEAALEREM E, XEMEET®R G, W, Forrester ({1 H ¥ 3% Urban
Dynamics 1969 % Industrial Dynamics 1961)HEXR A X HENRHEER (BT
sAE. A0, =486, E4MBHXHSNEANESR, MAQBHFAEBAR T
Mo KUV FBEZANER, HFBRETAMELSE ZEFTUEMHERED, HEEARRT AT
ZEEARU) BET —BERR, MRV HTHESN. BHEEE—A—PriE&ERs T
. dy,/dt=y,(1)( K,+a,4 — K; 0;_) (28)
yOEHEER, ERNETEREN, TAOBREESE. K (KO)FRyMENE 4518
KEEBLE), 0, (@) BBERE, ERBERKE G PEEN &S, ik, BELOH
FK@RDIE, 0, @IR—RIIBERTHER, BIMEFRE-AHE (MAOREYERE
BELHEMBER au=T., M (y,v) a-=T}., M (y,u) (29)

URERSMREW, QDCEHRE Forr-ester R —FMHBEEBR., B Fa. R RYW B
B HERELZEZEMHS LESHIFENHRESRhERYHANE.

B11.8: 2RSSR OLE.COEBME. “ARRIMEEYI R AFEER, p.203)

TN IR 20 B fol B ) — R MR Y, B, ERTGHATHE, LHF N AR %R
SPRA (BT VUHLEM. B HE), L 58 N, AR KRR SM, B250RS%E0 R —
SAFWRIAMRE (AN TUREEREMMNR, 5% ) ROIEETREZE
(DB—TFHE—MRIBOERFEROER TH#TOEBRFEBHR -1 EEE~F
RSN ERELR (BEHEE RS ) .

HEMRIN BRI BTG S HAROANTTEER B4R, NEBE
ENHRBAERUEAR GRS ERO T, RONBEERW L EEER I M8 = #
., THEMREAENNE REENEEGERRERNER S A, BFRSHHERA
RA: P,=a"e>’/ m| (30)
R m~KNEER « A REHBHEGEEG 'GNWI\EI]I‘EJF%TWB"JqZﬁJ$f‘F&;

MG RIS BLER: a={ MO, % A= B AR
AFRIERBGHR R WENBEER, BN a= At

REZAEHA R YH—ITRE (—T8 ) #7545, RTRERBARENE TS
o, BRI B, HTAEARRY ORI AR SN R SR E O TR
B, Bit, SETITENA—BRETHEN, ZERR2ANESERELTUERE
REBREAR, TRIEW, BEER-NAXEEBEEXENBEAT. ¥5HB4REE
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ZEMEARN, SHESRBHELREMN,

MR EKRGHHRT BiR, BMNRFIRHEEIRDEE BR RIHFERFHER
—AEER, MBEFHARARELSR, BARGER “SRERFR” R “RERER RE
MR, WIS & R AR BRRE S — IR G R BARR R, TR
I EREE (EFHRERBN “FREHE" ) AMEHERNEE AZENXE N

A=ph (31)
(2)B—FWEM—ANER S AL AT LR X B ] — AR SR dk fr gt s, —RETERER
A RE T BRXS T — RSB AL,

(3)4n 5 HT EANMERS A, WS BIBE o K I BE 5 — Mk B R8RS BA,
BoE BB RSB E 2 IR,

(OSBRI EAEL, EEEREMA T R ERMNRRE, TTAZAKERT.
(3)EA—NZE—FHHRR}N (MR RN BN P EHE ) SRIBEFFR
HYEEFEHBE RS, AR5 RIBEIHERFE (BERE2—PEHE ) KL,

EEFREBERIBMSMRAIHUEAT, LERERI M, S—MR1BrHERRR
#ERAEIEN BRI DR ESREN, BRIRERINREETENTESE. R
FERIELE RN, —FEVFRRFORIEGEETEN, BRI Ao ERRAH
& BB B K ,

EEARBEWE”L, BRIRESERRGTERBENZIFERLENNRFETR, BFEKX
BT IR EREER,

A F— PRI R FHEHER M(ADER, —PMRIENE—RFREIROE
AP, (92), M), TERFRIIGHERKBEER. ‘

A=A,
Az=7‘3zpz} (32)

WRENZL, AHFx (DPMRSIRE, LHFEO MRS BA, B—NEHR I B
R BB AtPESSEHEA . ALKV GG, B— KRG HHEBR—-IMAEREHR — 4 a
HRIBEN, AA(DRRAMAFEN WO HE, WHEBHNEF. Ax,(t)=
— A2x2 (1) At ERFAFERLL At, H4 At—>0, EIREx, ONBEOKS TR D

’:fl(t)=—A2xz(t) } (33)
RIEXx,: X, (1)=—A1x, (2)

BMEBERITFER, 4. L—TFHRE NN MR BN, BGHWIBELEDN
*1(t)=Ni, x:(t0)=N,. GHRREZHLDHRFRE, (33) RIFRFRERIHH
LT MAE—BBEL D) HEGRMEHERERL (D OIPRR B A B S+, 1
GHRKERK: ’:‘1 =—Ax,+u, } (34)

¥, =—Aix.+ u,
S5IATES: p1=A:N,/N,, vi=u,;/Ny, zy=x,/Ny,
we=A.N./N,, v,=u,/N,, 2,=%,/N,,
M3 ZE R, %1(1)='—uzzz(t)+vl } > 2=Az+bv, {A=diagt-u.;—uz] } (35)
2,(8)=—1,2,(t)+v, v={(v,,v,)T

B BEE S BT A N RS TFRA Y 40 05 76 45 2 4r I 1) M BTS2 et 38 R 3 &t

TE, BATERACES LRSI, BAN RN BRI TR 5 7 Ay

'



BT i SR AR 2 RSB, p AR R E RN
M1 0 LT M B B E, B
| n=Cpi/p)t 02 (36)

M58 0 BOVLL B 2 E R RS, 1 >IREHEAME 2T, RI2iTETHEREL
THEBMEL, 1<1EFLFLHBILY, n=1ERATEHNK, BAES,

FROHREETEENNATEHY, SREETRE—AHEE, THEE T AW
FLOARRERREALSE, BEENEINELR, — MR RELE THEUE BT
DUBSCE BRI R R INE, MR, SRR RAAMREEE, A E el R4S ERT
BERIT 0, U KB, H AR 2, AT i), B R, EEBRAETEERNREA.

SO HEAN B RZE R

ERFER D, HHA, HHAREZEEXZABRIERE—-T M ENB ALY
BERBRANRENEA. EWANEAT, RERTRERENYERTURERENIRE
NEERGEE, HEENZRETRERY, BEEIRREPRNMELURE, MEE,
B, AB, HE, ANFERAR. RESSFEIRENRSEER, ENETEXEER
RERGRROKRD, FTURSAERX(O)BRNEESE RERBH SRS, WEREWAN
Fte, HERSHREDX(t0), EISt MENEIL, RENEERSH RS T Hx@), N
HEERRER, RAHBENMMRRD, Px(ON ELE2BACEERARER, YN
MEBX LR, RBETWHEEZ  FREENSHFRE XQGIRKT to LUSHHE Ault,,t]
REZEBHEERN A > MRB S AREXG), MWRBIMEN 2K By (@),

WEBHEFEST LRAYEERE, WEHE2ES, —REAT, RENRFERTH
ABRFKR, HHER(GONBRELE—, BXAFRESFESE .

X(1)=%{t¢) +j:°f<x (1), u(1),t)dv (37)
A, RERET MHEREX(t) Rt=t HIEAUCL0, ], FALIMNGHDREK Bix(1),
AT B (B BRERERHY (1), B, RITTUNREARREAE ZE B F—1 & X:
EX11.1: — P HEX(Q), MENETEEDBR A BIEX(E I Ri=t HIHAUE,, 1),
REZTERERKOEHY O, URAEEXORIRSAR, THHERIRSER, I
REFBX(DEANSBx(2), =1, 2, -, n; XQ@)FTRERnEfmE— AW B
op, o RMFMEA, pAKBIFERRY(), XAZARIRASE, SME ¢ & &%
LH, RENRESBRERELL, §— 10,1,

ta, v AR MAERBZWTURE — A & po,bu po(X(#0))

Pa, vy T X(2o) =‘0—Pu,x(t1)=0_i’nx(tz) * p‘(X(h),)

=0Dy, e z(X(t. )
Foborbobar oy KR EEE M RO B B AR 1%

REAZEWEDHE, B2HELL.6 B/ 11.6

LREZB(OOBESETF 2, RESWERT —ATE, RAFEXHN 4 F E,
B RGBS B BRI . R R ISR GRS A B S R S 2 SR
B EHPRRFAER XEFERANFHGLE. FEMRASNEERSEI0HN,

(DRFHRAZARATLB—, A—AATURERRORES B: EHILFH R
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B R— CRés, X RO 8 OF 7 12 .
(42]

iL =—uc./L+u/L —0 -
we =+ i1/C—ue/RC lulfi:) Rii@ lc u . L (iS ——L
ki, ucff fw{/\Lxé:ucfkjﬂﬁﬂ’,:‘f; - °
Sxy =11, Xy=Uc, Yy=tc=x,, N [ & B§11.7(a) H11.7¢(H)
# EE Eﬁﬁéuﬁn. LIERREER, (BHEL. 7a)X%%?!J—A£ﬁ#\ STiRE
iv=—i,R/L+i,R/L+u/L, i,=-i,R/L+CR/L—1/RCJi,+u/L

Crl=iy x27=i, WHIAUc=R(—i,), #Ry=uc, IXTHEZXNRLENS — %

MEEF, X! = A/x’+ blu, y=c’Tx’ (39)
,T[-R/L /L ] b/ [11] c,:[ R]
“|L-R/L R/L-1/RC |, 1/L - K

Ml— A28 DB 381 (38), (39) WARMAAERAHNAR, A

tr=1 xy=x/ ey — ’ {1 0
U= ]é(il—lz)} {12=R(11 I‘)}—;X Tx /T [R -R]
pex=Tx/ gt L WARS MR Z AR P R, BLZA (38)

=T " 'ATx+ T/ 'bu, y=cTTx/ (40)

B UOFIGDE: A'=T AT, b/=T-!b, c/T=c’T (41)
:&4‘%%%%#&?@1%’7%4\ %ﬁ?tﬁﬂfjﬁ‘f:}ﬁf-f?%(lo) s SIAZ i

x=Tx'=x=T@)x"+ T)x’ (42)

L2 RAQOE—RHR x/=A' ()X’ +B/(t)u, y=C’(:)x’+D’u (43)

XS PR 153 . A'(t)=T"(t)EA(t)T(t)]—'i'(t), B’(t)="T(t)“B(t)} (44)

C'()=C(:)T (1), , D’(:)=D(t)
HeAb R AT ik b7t t)=T (1) (L, 1) T(2) (45)

S (& DFNREHB M, T ERE . SOFER 2 X AR meI s, B
ORI ERE T AR AR R, HBAR ‘!{jLH/J WAL, AR AR SR RAEZE, #

BT BLR Z 1A AR U BT L ER R L RO B ARG B R R A A i, /JlfH% R ...nJ
Ex()WEFH,

x(t)=x,€,+ " +x.¢,, e,=(0,",1,0,°,0], i=1,+,n (46 )
MR
ey uU\*"Ildffj—*ﬂﬁfz&u%\g, nanLV TRAkEw F b, &by, -, LATE
ERbE TSI B 1 R, WT=Cty, -, 3, MUEIIHELSENTRSG N,
K=yl by 4 xtt, (47)

nA AT XY TG R by, oo, b, A4 R R 28 22 ) 1 — AL AR 7
B w7 (ORXCOTEREN A HA L0 A58 (46 ROAT B B e * Sy
KB COX BRI AL b7 (e, -, e ) RI(t,, -, t.) edft. x5
SRS 4y B FOA R, 1 S0 11,8, lél&hlul“aé}ﬁﬂ’)%’l%ﬁfuﬁf =
BRI LNERIEPESERLEN R AV IR, E11.8

COMBLRMB AR TR, B REIR SR A SLHRED by Vet % 5 R
“EARS T RS D DN DO R BB AR T, T B A B AR R g




Rk AERLBRIZ BhRF, & E U TTRUS M — B ) 7582, A 2 ARAE 3L B
BT NE, BURLEE A B R, BRI AT R, R T R ER
SABEE WG LAREE R, RS, I . R A
ST KA TR, ME L O RGN, &L BETE, HET L, L, L,
BEF—4%H, C, C,, C;& L, C,5501% ik A L.%; L,x, L,
BB LSRR AR EA SR O T B |
MRAERREH 44~ WL, Lobimmpesksz D77, OO

B, 1,; C, CMBBEERENSAFRIKSZER S © G
X3y X3 L4i9‘1£§,ﬁ5ﬁ?1ua DI\IJEE @%@\ @\@(% 11-9

BE11.9) .,
L4ZzL4+L3'(Z:L4_x.2)=u . } (48)
. : LyXy+L,t14+x,=u, L X, =x,
R OLIETION .
Ca¥+C, &3+{c1~xz=o} | (49)
(C2+Ca) x4—cax3_x2=
B (49) SR X o FOx,, B (48) 15110, BIRREE gtk 4 75 R,

(287 & & %

A& B R R P X R KT 4 2

1LRERASERIZEE R RAEE—BMLAEHY G DS XAR H B 5 A
WGt )EX, MEHARREBCOELBN 230, <t X APBN ZF >t Bl 5
Tk, XBHARZENBIETTRLE.

SR AR 2 RGO Tk R OVl BR A LB AR R . DK HLPE i E R RS
PN HLFE SR R BB RN T 36, AR B R AR R AR, MM HLTE B RIS S R, B
EeymER RGN E. BA—FEL TOAEMEETE. MER, BE, BE, A
FR R DGRV S, SMARELE, REBEETAMEEMAEE, S50 R%KAS
REZY,E1=1, BN, FAOHHEYC)RREG HA W BRECGDEX, W5 LT
(o<t DRU(DIBIEHEX, SHAKKNCLRAREEEERNARL, 7£:x L, Bg
B 7E BB E OIS B IR 1T

ERIZREHRABERG, ERBREGBERN, MRS HDEREGHEN,
FiyG ORBUGDRUGDEXTTSV G D RELNARR DD R4 ) ELEMS T
AR HBEREN. BHERHE RS HRBRGREVERBRLE B0 7R 1 RiY
BANERERE, WML TERONEGREH REZGRAEN B ER,
2B EERRESETEMBRE  — IR E (1) 0T X 5 R B A B B R e 4
] 22 A B 35— T B D A 1 o 50 K O 0 T £ 3 5 B 1 4 A B 2
AR 4R R GG F T A PR 18] B 50 3 S5 A 4T B B K 0 ML e S B 5 5 R 6 o R S B R
LEBRREASERMRE UMARVARSREENN, RAGRBHSH SRS
MBI, SXANEM YR 4 R A R AR
X 2: — M ERLREHRAREN RN E— M ET, H— Au V@) > (1) EURE
— Ak ko €R, HiHY Lk () Hhu P )=k, 01,0 () ) +ka8(2, 02 (1))
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