eSS (F224.0, 0211.6) BARAL: 10363

= K AF ¥ 5: 2211020135

F B AMERE TETEEHIEELAN A T
&8 18] G 5

T HF
) H Research on Firm Investment Problem

Based on Optimal Dynamic Contract

under Uncertain Environment

SR e
ST BN S
£ b H
WosE: R

W& HB: 2024 £ 5 H 29 H




R TR R F AN W R G = B

ANFFEFEH]: BARSFAAENE, S EE K PrERRAAIR, A
NAE IS N, SRS EEAT I FC AR DTS I SR « BRSO 2 B e A 51
I SN, ARSI SR AR N B R O 28 3R gt 5 il i1 i B R
RN . WIXONAR NGBS, I SN RS, JF58 e RRBIA S Uik
FJE R AN A,

AL AR E R A r//g’ ‘Z’\)

HH#F. 2024 &£ 6 H 3 H



ZRULAERF AR SR R A

AL SANEF B4 T AR AR L A A AR SCRIRLE R R R
I 1) FE XA S T B LA A2 V8 SCI SR B AT i, 0 VFE SO 1] BIAE e
A NS L BT RE R 2 AT DR AR 22 67 V0 ST 4 T BT 70 P9 28 2 A\ A SR 308 2
iz, AT DCRHSZEN . 4 Bl sl 355 2 i) = BUORAF A S A A AR 5
RE O, £ S Ea AR,
AR SR T
AR M.

FRRNAEEES: /12 %) RS HIT A %@7

F#A: 2024 £ 6 A 3 H F#A: 2024 £ 6 A 3 H



S W N T e VAT

PHEME TET HRNENSRAN AR E AR

w2

AR, FEIIAIR I 32 SR 1 2 ) < R A b 7 BE AU ST 1
FE e WAL B I IR BT ISR R IR AT A 2, A2 RAL
TR 2 SR B8 B SR IR 2, AN AR o {ELAE SERR R A 7]
BB, A SRR R R IR 2, JFAE—BRiE
SRFIH B I 55V S 2 7] i e Rk T, e H R 2% HAH
FEVETE R Bl rR, m] B S U3 B8 TR SR IR URE & — MK T
AR SN 22 RRFIE 1 3) A TR B R

- Jrt, AQE R SR A B R EAR AR O AR
I T R, HL 3R R et AU 2 TR 2R S 3, i
RACAHXUT 2 T8 A 2 M L5 . £E Knight ANEf € PR 5L T A4
b2 FRARER FE AL R JE A Zr (A BRI B I DL S e, R BAREE (] 7
R AT NG, AT 2 5 2 ) A M ) 5 D10 R S0 AT 30 32 SC#3
WA DL, ASCEAFEREL T 58 Knight AN E K 2 AT
Al 2 (5 R R JE I I A Bl S R R LI, 20 Hr Knight AN E P
Xt o F] BB R AAN A 32 AT RS2, BAS Al R A R R DA
KA I 55 BURIN B L $ B R SR B A AL i R

B5E, ARG E T Y] 7T SN G IEREE A M



S W N T e VAT

BUIREEAT T &858, B S T & CHESRSE 1

HIR, A SR G-Ai iz sh (E M IR SN 28 152 5 RE
DL Ay 5 it A N7 O 2 B 5 i R B AR R A I B R B s ek 32
2, 5, MRFTANMHE R BOR — B 565 H 28— e A
KTt AR, RIS A G-ahA R0k JF 34 5 3 2
NI e e RACH) G-HIB J5fE,  JF RS AR R s ik
AT B (RN 5 50— e R TR AT L. )i, 45 & BUE Ry
B Knight A 5E X 2 7] de PR AT 3 SCR B R SR 520

SN, A SR AR IR R AN SR AR AR Bt 5N B R A 5
SRABA B, MR E Wiener 3R 2 Rl T iy HiES:ME
RIANEA SE bk, AE D97 AEAREE R R AR A KR . BEJR, Al FI iR 5] 22
AN F S B AR R BEAT HE S AR, IR 45 S BUE TR AT
ARE A AV A LA B R AL LI - FEBEILRE B, BT TEANH E AR
T e A Y 34 DR AR BT R I 55 S ) s R AR B SR e, )
NGNS ERL i P ENINY EPS ERO R AN VL e 2oz s b - AT R

ieJr, XA SCREAT 7R U R

KHE1R): Knight AfE; shSEMBRAEM, 500, 2
SR AR SR BORS B

1I



S W N T e VAT

RESEARCH ON FIRM INVESTMENT PROBLEM BASED
ON OPTIMAL DYNAMIC CONTRACT UNDER
UNCERTAIN ENVIRONMENT

ABSTRACT

In recent years, short- and long term doctrine has become the focus
of attention in the field of corporate finance and business management. As
the name implies, short-termism investors pursue immediate interests, the
essence 1s quantitative change; Long-termism investors pursue long-term
interests, the essence of which is qualitative change. However, in actual
corporate  management and decision-making, short- and long-term
investment issues are much more complicated, and it is not the best option
for a company to blindly pursue short- or long-term financial performance.
Especially in complex and uncertain real scenarios, the optimal investment
decision of a company will be a dynamic adjustment process that depends
on agency conflicts and corporate characteristics.

On the other hand, agency conflict has always been a common topic
of discussion in contract theory and modern enterprise relations, which is
mainly caused by the game between the principal and the agent, that is, the

conflict of interests and opinions between the principal and the agent.
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Under the environment of Knightian uncertainty and the realistic scenario
in which enterprises consider low-carbon transformation development and
green technology investment, the principal-agent problem will become
more prominent, which will affect the optimal short- and long-term
investment decisions of companies or enterprises. Therefore, this paper
establishes an optimal dynamic financial contract model considering
Knightian uncertainty factors and green transformation development of
enterprises under uncertain environment, analyzes the impact of Knightian
uncertainty on short- and long-term investment behavior of enterprises,
and the dynamic evolution process of optimal investment decision when
enterprises take into account environmental performance and long-term
and short-term financial performance.

First of all, this paper clarifies the research background and
significance in the introduction chapter, and combs the research status at
home and abroad, and then gives the framework of the full text.

Secondly, the G-Brownian motion is introduced into the dynamic
equation as a noise source. On this basis, the optimal dynamic financial
contract model satisfying the incentive compatibility condition under the
sublinear expectation is established. Then, the first order conditions of the
value function of the principal are obtained to obtain the first best short-
and long-term investment. At the same time, using Ito lemma and G-

dynamic programming principle, the G-HJB equation is derived to
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maximize the expected return of the principal, and the optimal short- and
long-term investment under agent conflict is solved and compared with
the first best case. Finally, the effects of Knightian uncertainty on optimal
short- and long-term investment decisions are analyzed by numerical
simulation.

Thirdly, this paper considers the introduction of corporate
environmental protection concept and green technology investment into
the design of the optimal dynamic contract model, and uses the standard
Wiener process to depict the continuous uncertainty impact in the financial
market as the fundamental source of agency conflicts. Then, Ito lemma
and dynamic programming principle are used to deduce and solve the
model, and the evolutionary trajectory of the optimal investment decision
is drawn by combining numerical calculation and simulation technology.
The optimal investment decision problem that takes into account the
environmental performance and the long and short term financial
performance of the enterprise under uncertain environment is studied, and
the impact of the correlation between different random factors on the three
kinds of investment decisions of the enterprise is analyzed.

Finally, the paper summarizes and looks forward to the research.

Li Liang (Applied Mathematics)
Surpervised by Fei Weiyin

KEY WORDS: Knightian uncertainty, Dynamic financial contract model,
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investment, Green technology investment
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p=As, =41, EXXATRes SRR s MR T I AL

ROk, v T SR AR b A B AR A I R R AR, BT

(17) A1 (18D 3, SRARAT e LA BRI I8 57 1) e ¢ ik 1

\

(A (uo =" (W) uAa? + adya} 7))o =V (w4, 0,)'F*)

. VW) (w) =V (Ww) uo,0,4, 22 & (o~ V' (W), 0? G7) + A + B+ 42 o (19)
ST = B

Hrp
A = (V(w))’ 02 0,4] 4,52(00,1,G> + wuo,Aa’),
B = V' (Wyak A (wuo,0,l, 0% — (uh07 + 0k, 07)5>).
P&
[r— wo(w) =V Ww)(ka—V'(w)(, 0,7 5°) +v' (Wak Ao (6,5’ - waa’) o0

Iy (=" (WY} + ady; )a°)
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BT, BRI, B AR AEZFEARIERUT A AREE i 5% )
BRAh, N T EIFHE G, 2% Gryglewicz ST, BB, € [0, /] PLK
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(2) e (FB) KB AL -

"= %[r +0 - \/(r+ 0) — w(ade + K25)/ (Ashyhe) | = v 2, . (29)
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(3) Ik (FB) SR (3 AR BE 2 «

e”=1/4,. (30)
3.2.2 s a) R A AR

IAERA UG R R B A R W], KM A ph R AR, B o, > 0.
oy > 0Ll o, >0, BT IZRAME T IR RF s}« {1} A {e} , AR
HAMTHEC, URRAZIER A 7, XEEH 2 I T Al R s i ek %,
I, 25 5E — A WURIAR S BRI L 3 ¢ I 20 ) B s, AREE AR SR M B 39 22 AN B
MITBEH J, 45 H . 5 DeMarzo F1 Sannikov*®). SannikovP*7 1L & Gryglewicz!!”!
HT IR ISR, Dy T 2N EAREE NS SN E K3 1278, AT RSB BL R 51 3.
HAEBAVE DL A 5] BE 2 (1JIERA .

FI1# 2 Rk J, FoRRBEANRESNELTE, B AFERRRER R {5,
B Lo AL By BTN LB SA Cp o AL RE X, ARk
AR Y, LR SEEARB SR 7, REANESNE J, IR
BENLRL 3 5

dJ, =7J,dt—dC, + B (dX, — as,Y,dt) + B,(dY, — (ul, - 6)Y,dt)+ p; (dZ, — xe¥,dt). (31)

TR (31) FH, AEANBPIELANELILL y IEZRIEK, DUIAMEH I 8] (1) ff
T o HeAh, HEH L AU A Y S R SRS, X AR R B = d, 7 dX,
B! =dJ, 1 dY, AR B =dJ, / dz, KZm, DAERREAR A, RN g5 A
A7 o3 MNZEAEN G SABEN R AI K IRI 2R 35U -

N T BRI A TX R IUR T 5P SRR AU B A a— 8, H ek
MRS HE AR K B3 R WS T RIS e R B BE ik e, 1 AT N LI
KR L ISR e, (g = [ Rle =) MHEIZHE A B 4%
o5 s, I HAEWEN XA [1, ¢ + A NS R R RS S, = 5, — i o JEILXFEAL, b
T R ECAH T B RN T GRS i) -

Y,(h(s,. v e,) = h(s, = 0% 1,8, )dt = Yh (s, 1, e, n5dt = Yaisnsdr.

SR S LA, S AR 1P dX, = Yansde, B DAIbE) SRS I B AK 1
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dJ, = B - dX, = Yan“p dt.
BT, S A4 8L A 25 LR 7,
R
Yadsnsdt = Yan®dr.
WA EHE AN SR FENITRUE I % BRI IRATE 2] T 28— AN
wo
B = s, (32)

F—J70, WIERE BN ST ) SE bRk A AN e (BRI TR ISR 5, F e, 1M Z
FENIEY, Bls, =5 Mle, =¢,, TR EZRFEN BT [ 5 BAEBRRS X (8]
[, + de] WU BRI BT ISR L =1 — o B A TP AR TR AR

Y,(h(s,.1ne,) = h(S,.l, =l & )dt = Yh(s,.1. e n'dt = Yl lnldt.
HT 2B AR 7 K%, SR ARfE Wb 2 > T dY = Yun'de,
DAT St 4D 26 4 7 T PG T
dJ, = B/ - dY, = Yun'p/dr.
Wt U, RAACEE G gD K IS BT T 4 A BT BOA e 0 55 T FL BRI
Wi, R
Yudlnldt = Yun'plde.
WA ABENA I B RAE N B WK T . SaRAA 2 7 BB X7
e — B AU A A 25, R
B =21, (33)

B, TSR RN S IR S bR AT IR R R e S, BN L 5 2 N E L
R —5, Bls, =5 M1 =1, TimEEIEANEWMREE AR T e, I A1
WIS X T8 [, ¢ + dr] WAL R Bes e, = e —n° o AR A M5 (3 A A -

Y,(h(s,. 1, e,) — h(S,. 1. e, — n))dt = Yh (s,.1,. e, n°dt = Yxlencdt .

XFEL RIS, d PG T 2R R BRI dZ, = Yrenedr , Ji LAG R 4 357 T
B T
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dJ, = B -dZ, = Yrn“Bfdt.
[FIHE, A L
Yihendt = Yien'pedt.
AN BAE NPT WSRO BOR T . #3143 3] 7 AR
U7 25— B = AN AR 2R 46 1, B
BE = he,. (34)

T FRATIHE T T e L 3240 Pl 29 /2 U A 5 2% A, IX I B = Ags,
B = a0, FIBE = Joe S AINTHFEAA T RIS KRS, 3 H5
S AREEN IR KBTS AR AR T K OEEG . a2 ud, AN R#3EE
KPR (BCEARBE NS IR R , ZIEANG T AR MER R Z .
MPNAR RS AT R, 5B iR (B Cvitanié A1 Zhang! D) M BRATTHIE
AU O, RIS AN A7 A2 T8 15 XU 1) R

R LT, THEANMERE BV, EH, Wled ey Mg rE
FENFTRERAS I B e A BB o o IRE RATTH B AL A ASIRES R &, (HAIV IR R
(R B AN A SR VP IR B Y (J,Y) = Yv(j) , BRI AT DK% ) AL £y B — IR
BLE: j=JIY, BN SERFENFL R AT AN B3 .

T IR S A SRS S HOR B N LU E R 2 v () BIs2mn, 75248 H
()72, ZZHENER 2T LA I AMEAREEN , 145 7 53850 1 o A | 2 8 1 7a,
FEEHVG) 2. AR, (31 FiE, IERAMERE T J AR,
K TIBEE X, HBTARBENBAm G CBIy>r) , B DU R AR &
M, SFTRIRR S, mIERLAEde=d0y N0, FEHAEMAR T 782 1M 5% 5
N JEA RGN ATE AT H M. HHt2ul, FAE—MEIET, 6158

V(7)) = =1 A e de = max{0,j — j}. (35)
Hrp, mfiHB ARG H
V(7)) =0. (36)
HibERFER, BALIE, MIRRIGES, Kt

v(0) = R. (37
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R FRRAN EFANE

Y je[0,7], REANPIAME LR, FHHde=0. BFHK, AL HBIEAN
EL A5 1E B8 % v () 3 2 /) Hamilton-Jacobi-Bellman (HIB) J7#%.
w5 L g =({C}.{s}.{1}.{e}. o) B H UL S ZHE N L4 18 2R 2511
HIB Ji 845 th
(r+6)v(j)= max {sa +ex —%(Ags2a+/1,lz,u +4,e°K)

s.Lef’, B, B ’
+ V(GNP +0 —d )+l v(j) + %\"'(J')[(ﬁstfx)zJr (B'o,)'+(BG,)

" 2O-Y('Bl_j)(ﬁso-XpX,Y+ﬂeo-zpy,z) + ZﬁsﬂeaXo-sz,Z - jo—y2 (2181_j)]}9

(38)

Hil R4 E (35) — (37) R, IFHZREHEESMNL (32) — (34) 14
. HAEBIVE LA R A i 5 BIFERT .

NTITIEERI, CUREATR Y Sr#etbou a1, J0R v () FONRFEARIY
S, AL LT R BRI R o 75 B H A, A SO JE PR S
—J7H, JARMN A S TERARESE, MRG0 I, AMPIRITTR S, b 4
AV T 55 N s 2 B T T, AR, WS RN SR, 0,
SARE Y (J,Y) + J FERFEANAARBNZ (8347 % 7, Hrp AR RS S A
fE ) — &R 2>

N J _ J
Q(j) = VLYV v+

HTXTIA0 e (0,7), Q') > 0, WHBRESANME /XN LR E
AR S 870, AL, BATRAR S OARENAE Al i ety o 2 AREE NI
ety JFEDN O I, WS B R R IIBIHLA T 2 e 36 BT Al 10 =4 J#RIL T T i
AERNAE AR A BT BB AR K, RS e P T8 s 8 JEE AR 8 DX v . T THT )
a4 T AR T RILRA 418

w6 W ={C} {s}. {1} e}, o) NRMITE (26) MFAMR L. W R
GEYS BT -

(D) FEEFHEFF AT RE (B~ 4B g FULBLY, o AEAFARFR () IESEAE
Jo WRTTRE D o RIRBRARMERK, FONZ R RS (32) —
(34) LI, Horbisy. {1} A0 (e} 20 B Al SR R T KRN (0 1 R %
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R

(2) N E 5 AR R IE L, BRIV (J,Y) = Yv() » EEBI LA E v()) 2
JFE (38) 7E[0,7] LiRIA A &Y (35) — (37) WiME—fR. X j>7, th
B E R 2 v( ) = v(T) = (j = T) 3

(3) B V() FE[0,7) L FE ™A% 1T R 2

3.2.3 KIBAR TS ILIR B RS

R oK, 1E45E ) HIB R AR, FRATH AR IR N Al i e
PR o ST RS AT I At s AR A DA K S (RO R B W 52 3 ) v e 22 1)
RS N EE R (Bl e, =p,,=p,, = 0) . M, HIB J7F2 (38) fijtb H:

(r+5)v()) :S,Ler’r}%’ﬂe {sa +ex —%(/lssza + AP u+2er i)+ V' G+ 6 —ul) 309

Fulv() + 3V DB'o) + (B, +(Ba,) - jo 2B~ NI},
WNATSCANE, RBOX S HAER KT 5, [ F1 e RNERR, W, X1
i€ {s, e} MINF ima R K. BEXTTE (39 PRALRIELTHRT 5.
I e KA FHOFL HETE, I HAHBRAHS %M (32) — (34) , WAL
13 BRI A S BRI B 2 B — B 264 (FOC) , A4S H A%
K s*(7)  1%()) AL e*() o Tl gl 1 IATR T AR Bk 4

wo

G 7 Gk Z AR (W, =p,, =p,, = 0) B, SARSEHHES
K s*(7) BT FT R #6504
o
Lo =" ()50,
Horh o FOR B O BB, A 0 FRENHRE I EBA, " ()(,0,)’
R LIMR R (1R HE P A
AR SRR 1%()) «

s*(j) = (40)

_ B0 =V DD =YDk} (41)
Jpe=v"()0,)?
oo V() =V (O))) Fm K R I ELIRRE, " ()i2,07 Fom BRI LR R I

I*(J)
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MARE, A0 B KR LR A, —" (7)o, ) T K HE AT R A
DA B AR e%()) -
K
Sk = V(N0
Horh e FoR T AR E IR I ELRS, Ak FoRah E BRI
EHERA, —v"())(,0,)° FREEIARBR (CH A

e*(j) = (42)

M (40> RAATLAEF], BT AELS AT LAAh (R () = 0D, BihiE
BEIGAM T HRBEARPPRE, W2E, Ho<j<j, s*<s”HBOL. X5
Gryglewicz S 2510 AH A

B (41 Hrran, RA S miEK AR R, A 2= A K I %
B, XSOV B — 3 AR R R R MR (Blo,=0) B, K
Fegt R m W, HACH A R 2T B, R K A R R -
I*(j) = () =V (D) < Vv A =17, BRI ZEA L

5 Gryglewicz SFUHLL, FATHITTERAE T-45 T 4078 FE A ORI I 5 L
MLk O AR BB RIE N, (42) IR TG OFEARB TR 58 SEE K
Fo W1 (42) A5, SREREMPR S FEM SO AR T E . a2,
Mo, = 0, SHTFo<j<i, () <e”fHor, XEMEEMBEIM. X4
J=7HE, V() =0, fite*()) =" MiMo < j <7 I, HZFL AN K E
Hov(7) M (SannikovB™ ATET, V() < 0L B, —v"()(2.0,)° > 01HK
Vo BPe() <e” =e*(). whAh, BATTUEH, Al BRSSO AR
R ac BET I INEL B R AR, A BN B3R B8 TRAS A 0, B 2234
— AR AR o DR AR N T i PR B KPR BT R N R
B =2 FIHD o PRIk, BRI ARG AT E, X2 piAs & & i
T LIRS, TS 350 P AR AR B R A SR R PRI A

EARE RS, SEIREMG ORI ML, RUKIRERE
BRE T —v"(1)id0] X —T0, HIFRIR FEACAUR BRI RN . B, 2
BE AL IR 2R b o 2 AN R AR OGP 2T, A% Bt mT DA AR AN AL 1« I HL
HF V() <0, SRFORCN IR IR oG T KR . O T BRSOk IR, 3K
AT LAMEBI AR 518, R B E LB 5% A 5 28 3 FRERA .
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513 Rkl Z AR E (R p, =P, =P, =0) , J ZofREA
FISESEAN AR, Jp R RER AR IE S e, JEH., = J,/Y,, ETaVKHlE
MR X AR Y, RS OEARR W EERE Z,, I HESE
(31> LA =, AR LI SR E AL J, B A R (RIBE L 2> 5 A

djy = (7 +0 —ul)j,dt+ B0, AW+ o, AW/ + (B, =j,)o,dW;. (43)

s, AR LU SE S E 1S & dJ, (BRI 5 20 -

() =D — (o) e (Boo) 4 (B - ) o (44)

&% Gryglewicz M . WTRE (43) HEHATTLLES], EMPIAKA
Py d RHAREE BT A IR A S 52 m . 15, AR BB ik 43
RS2 222 J5h, @I GURNE BRI, PRI SRR R S EHTE J .
i = J/Y GRS TOMIMT plodw’ , 3B flodw'=Alodw 5k,
ANV Y B3 7O, A EAREEAN Iy /= J/Y GRIEERIED
WY jo,dwT . BATEE EFd dw > 0 1S BUGACTE A D FRAE N
Wik, IF B X AN = AR s (BRI —jo, ) BRAE MR RS . BT 25 T 4%
R A AR B R AE ), A FE AN e I R 7 1) B2 3y, DRt I
Jil B R T RN, (R AR KA BT, XWEE TR (H (44)
XATERD , FILRA M. XEESIT KRR BHREME, HHES
TRKMAHREL.

BE— b, FRATAIRI R, BN B 5 I 87 24 B oMb A 1) 38 T v 1
e FsL b, VRS CH T IER R AErhE dw > 0) $&5 7k
KR S ZRAR RIS R . BRIk, AR E R AT K, A
TR I P DRSS (i 4 BT 5D 1 B K T P A Ak B A 2 SR 8 v 20 BN I S A 1R
R F A2 AR RN &, A B T2 T KR R 24,

MARER A ) 1 R X — 5 s LA Ui APE. R B < j, 5 B el
%7 BB B, FHBR J7 22 () » AT FRATE BB o« PRIk, KA 5% 10 2 (G
b)) AREE A XURSE )1 AR b k4 i), B

' (NIG,0,) +V' () jkat =" (Nag 2 (A1 )).

Forb ()02, (3,1 - ) oA BARE A . S HE BB R A O — RE, SEAR
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TR AU BRI A B e T 7 BRI B A X 5 B B S SE ARE  2 K, B E T
FACN I ORI " () o DRIk, 24 B R B T T 3K 38
B B BRI N R IXFRRIAE = T GHRREY'(F) = 0) kbW, 4,
BT 7, JEEMY () 2 0L V() = -1, B R EEAR L, BRI E
BRR v(J) =V ()j = v(7)+7 < v DRE XGRS AR B 5 5 0 £l 37 B3 9 A7 A8 T
Wb, XEWREIG) = (vG)+4) /A < VP =17

3.2.4 FFEXMHER THRMIRZTERR

R, BATEEEIBLE . RIYIBEA LS SR O BRI o 32 2 1 i o
Z IR RETE (B P, = 0,m,n € (X, Y, Z}, Hm=n) . 5HICH)
HAEME, XITRE (38) 73K T sy [ Ml e R FHOIFLHETE, IFHAH
WA (32) — (34) , WIn] LIS BIRACKEI] . KIS O BRI B AL
I—Br 26, AR AR SGVEAE TSR T s A 5K 1. TN R i Y 1 3
MR T %G N R AR TR 1458 .

el 8 Py Z A SR MEAR R, S R BT s(/) i R Fros &L
A

a +V'(NPyy0,0,4G 1) = D) +V"()Py 0,0, .e())
heo = V" ()0, '
Hrho ZFoRBIM M EBER G, A0 RGN H2ERAE,
() 0,) FRBEIBEORERA, V'()p,,0.0,4,(41(7) — ) TR A
KRB ML, I H —v'(i)p,, 0,0, R BEARBURR B KU AN,
V()P 0,0, A0, e( ) T B RIS (4 AR5 0 2 18] 1 A
KR Z 1)) -

s(j) = (45)

) - 1) = VD) + VD04 AsDP 0+ hee(DPr0,) =V (DIt
j~1/L‘ - v”(j)(ll 0-}’)2

ot p(v() = V') FR KRR M EBGRE, "))/, 02 T BRI RS

BERRSE, 2 R KR B RA, v (1)0,4,(As(DP, 0.+ A,e( )P, ,0,)

SRR H AR B S TR IHER Z AN, (o ) Fom KRR
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[ AR B A
BRG O AR o)) -
K +V"()Py,0,0,0, 0= D) +V"()P,,0,0,.h55())
fok =V (1))} '
Hoh R R G EEARIR BB, Aok TR AR AR BRI BB AR,
(N, FRGOFARBERGRIRA, V'())p, ,0,0,4,(41()) - J) FREGE
ARSI Z M RIANETE, o =V ()p, 0,0, 4, TR AR BURR B X
BN, V' ()P, ,0,0,2,Ae8( ) TGRS AN VR HAHEE 2 A1 ok

(47

e(y) =

B (45) — (47) UATA, Hphs Z 1A AR S ME R R I A e g (R
BT DL T IE by dw > 0 SR AREE NI BUW A e . IE QoA SC Rt
W, FERAAETAEREOL T, BN AR B30 -5 I S b o 1
) S R AN BTl R H T 3 o 8 255 o T 24 A R SRR 1 o o J I (A7) AH G
] DU By CRARD BRI (2Rt 5Tl AT (2R Uil R BRI
MRE RS o A T SETE R Mo i A b A% B SR 1) 284k, BXAL (45) — (47) =, 3K
i h O T B AR B SR R B A R IA 5

(b, + by )(byb, + bybg )+ (byby+ b,by)(byby— b))

e*(j) = , (48)
(b,by— b,> )(b, b, — b,*)—(byby+ b,bg)*

LA
%) = (bby+ byby) + (b,bs +2b4b6)é*(j) , (49)
b,b, — b,
LA
5*(]): bl+b21 (j)+b3€ (J) ) (50>
b4
/\I:Ij

bl =a- v”(j)px,y O:Yo-yisj >
bz = v”(j)px,y O-xo-yisjvl >

b3 = v”(j)pX,Z O'XO'le/le s
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by = 20 =V"(1)(%0,)>
by = (i) = V') =V"(Dike;
b6 = V”(j)py,zo-yo-z /11)“6 ’

b7 = A= V”(j)(/lz o-y)z ’

b8 = K- V”(j)py,zo-yo-z/lej >

by= Jok—V" ()20,
¥ (40> — (42) AACNF] HIB HFE (39) T, I H45 & MihkE 25 2644 (32)
— (34) , RATA] LA B b 2 18] O AH S A Z 1 T T B AE 2ot 14y 7 12
(ODE) :

(F+0WV()) =s"a+ e —% (L s a+ A1 u+ e ')+ )V G) 7 +6 —ul*)
(51

+ 1 V() + SV D[(As*0,)*+ (4170, + (Ae*a,) — jo .} 22,1 ))].
¥ (48) — (50) AN F| HIB J7F%2 (38) 1, IF H A5 &t s 41 (32)
— (34) , 53\rhdi 2 [P ICEAER G T B AEL M oy T 2
(r+0)W(j) = §°a + &' — 2 (A.52a + 2,12 + 2,6"2K)
+ VD +0 = ul*) + () + V' (D456, ) + (417, )? )
+(2,6°0,) +20, (41" = VA5G py, +4E0,p, )

+2A5%0,86'0,0,p, , — jol QAL = ).

TR (51) M (52) kg b, BRIt BATRAET —35hoAl A
Matlab ¥AFBEATHAERAN, KEHv() V)~ v/I) EUEE, AR s* .
AN AINE RN A1 UL (=R

3.3 BERMSRFFRERE
AR Matlab BPHIEAT R DL, A AR TUTE Pl 2 1A (AR DG AN 7 £
5T T Al PRI KA S AR PSR I AL 3, LS A 5 B

AT AP Z B B SR o JF HIRATEXS L 1 Ak % [& St e (HIEAT 4
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FEOREEFE, MRT “G” RE) FAFEAREI (RIABATEGOF AT, X
R “B” RE) T F b i (AR B AR A2 1L

AT 73BT KRB AL R TR IR -

G AU AR AHI TR AR S i s s 2 TR A DG

G FE AU o A B A prh e 2 TR A AR G, A5 BAUS e AR (ol 2 i Ay
TR, KA ARG 28 vh o A ZEAH O

(i) 0 A & AN T8 Aoy 2 (RO IEAR DG, A BAUAC i AR i s i A
TR, KIAVEARFIGE UL S b o A ZE AR 9%

HRAMHXSEMRE. MTHEE (), ¥Ee,=p,=p,=0, Hith
ZH5| M Gryglewicz M SCSHIUAE, S50 & SCIBUAVE WM B 11
x 2. TR G, BEL,=P,=0, P,=-075, HAWSEIEUEE L
Btk B IR 3. X TEE GiD) , WEL,=P,=0, P,=075, HihZ%
MEESEE G —8. 44 (28 — 300 . (32) — (34) . (35
— (37 A 40> — 42) . 48 — (50) KPLK (51) — (52) K, F
H Matlab HU# 8 HEAT BUEAALL, 45 R W& 3-1—3-6 iR,

Bl 3-1—3-2 Jyihats Z IR AR OGN BAE T N Ak i R st sk . A AR
PR AR DA S AP RN 78 5C T AV 00 55 S AR FE R (AR N IS4 B 7D 11
AL, HAE 3-1 (@) « (b) « () HNMAEY . KM aiR
R B R B 3-1 (@) ATRUEH, ARRE GIREEZ BIRET, ik
(R PR IR AL THRE AR (Bl s*<s™ ), I HEEE M S BFEEE j 1K, £
NV IR R A B KPR B i o R AE I 55 DR300 55 ke B B0 10 AR RN () A 247
(BRI, PRSP I T IR B K T2 B LI, 0300 A 150 Aol S 24 B ) B T I
AR a0 = S s T B AL 0 s AR R DL BB N SE SR B4 v, A
b D ok 1D e 42 i A B TR KPR e R o AT — AN A SR, X SR S
1B TAREANZIER] . AR 2R (O BRI K e 1) “ 5717 AT R B
NAEAER N AESEAME AR (i AR AL i) , RIBAE W% T A
A BUEASAS B R % 58 AR BT O B R I E T L SRR AR R AR B
HRKWNATE (AR EER I H MK %A .

HE 3-1 (b) FIH1, Ak Bk B BRS¢ (3 BRI R 22 B B4 s
BT AR MR K o X RO TR B @IS 2 1) D5 6B et i s 4
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1 2 BA GO0 BRI BER N SR SCHE AT S 0 BRI R, I
Al KRBT o RIS PR AR B KT 2 e R I 5 R BRLLE Al i 55
AR LR B L T, BIj AT 0 F05 iria K. 5356, £E BAIRES T, ik
FEFANE Bl A 25 I T A IR, RIARAE j7 < j4s T 2 <j<j B 11",
BAE G RE T AR MRS R FER AT A AT IER BT 3
RO R &, AV AR SN AR I B R0, [R5 FR U & PG R
AR, DRI 22 RS Bt O o e SRR CHl g7 = 4, WD .

M 3-1 (o) HATLAER S, Btk i R KPS Bt i 4% Bk P 1)
2G0T, 3 BB S ™ 5 M (AR A a3, (B R 0 3 AR BT 1 il 28 T 4%
XU A BT AR TR, A b0t S B R 58 B A P dE, AN ET “ )
AR, 2R o BN EHE AR R 4G ks AT (i 2526
B E ORI E W] 58RI, BV T F R Sk i B AR AN T (220
Hoffmann 1 Pfeill®?) . P, fNAGEE HiBRE O K RN AM T kA5 1)
AEAEREST, JUFHLRAEARNYI SIR 0 NI WA 3 5 25 PR I Ak, B ST AR B R 2
PE. . A4k, B 3-1 () BT =R kSR LSRR, AT
% GERATEEE AR CED j 85T 00, eI 0% (10 il 28 75 A P Fr 5 B8 1 3
ez b, R ul, EIXFRFSLT A2 B T A AR A b ol
T RV SR e (BRI BaE T 7)), Al I ) 2 (B AR
RAKIAT AR R, IEFTE “HNMER S, BUHFRT” .
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3-1 HEZEREX N AT SRR FEK TR RIS ENREAEL

Kl 3-2 ()« (b) ZralZilE | ARIA BB RA 4 GO MAHE ve
HE 3-2 (@) A1, GIRETNHANRBERAIMELLE B IRESZ B, XERIFFE
SRR B A K iR m A AR A . XS I & B ANAESS ) b
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