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1 Tk 1

ZERGNBCFERL: 2(t) = f(x(t),u(t),t), (ty) = xy,t > t,

DT A BIGRE z(ty) = zo R ORI, WA BIEMARSH ZIFRESH T REEEBE H, TTLUHRES
ZIRFKA gla(ty),te] = 0 B hlx(t,), t,] <0 KEIR.

HbrtE: WRERSFKMEMREES M = {=(t))|x(t;) € R, glz(t;),t;] = 0,h[x(t,),t;] < 0}

BV BN E w W& EEAANFEYIENME, SERRRYELE S B PRSI, 2R AR E
[ SRR ARSI U, fEF RN BUE & — 0 BOE SRR & w(t) BONEVRES] 118 u(t) e Us

ﬁ%éﬁ:m%?&ﬁ%ﬁ,ﬁ%%ﬁ@ﬁ(&@)J=Mﬂ@ﬂﬂ+ﬁyuumu@@&°E¢,

o Pa(ty), ;) RARMEI, KBRGHIRSH HAREER IR, HOVRERIERIE
* ﬁ;fL(ﬂB(t)?“(t),t)dt FEIEREI, Ron RGUIRSAIERIRIZR, RAEEKITHAE, FOVB 0 TR RE TR AR .

WA REPR & RIS () = Fla(t), ult), 0), @(ty) = xr FFFEN M, REL—AEEE
Bl u(t) € ULt € [to,t)], M RAMBRAVER R, FERBIZ £ > b, W REHBIHIE M, I
S 2T Y

1.1 ZRS5THRERER
1.1.1 2R/

VR B (y(o)) WEERRKEE, A TIRKRMD MR, AE R T R, WK T ik
RAIIZE, 104 T = Tly(), B {y(@)) BIBZRE UK, y(o) BIFRE0 A RE 2R, PRI
12 ¥R AT DU R PR R T 2 TB) R O S AR B S R s, Bl y = J[z],z e R*,y € R, ¥ J[z] A R™ 2| R 1Y
ZHRE T

FELEZH: Ve > 0,30, 2 [a(t) —zo(0)] < 6, ]@(t) — (1) < 8, [@®(t) — ) (1)] < 5 B, H | T[e(t)] -
Ty (] < &0 MR Jla(t)] BTE @g(t) 1A K B IS5 .

LRz MR B J[x(t)]) AESLZ R, TR o, B g SUSNAT AR o, (t), 24 (t), #H Jax, (t)+
Bay(t)] = adla, (1)) + BTy (1)), WIFK J[w] HEFEZ .

1.1.2 BH5ZEHRN

Sk

SEA: dx = x(t) — 2y (t), V(t), 2o (t) € R
2Ry ARG B RSz R J(x] K EF RN Ad(z] = Jlx + 6x] — J[z] = Lz, dx] +
rle, dx], HA Lz, dx] NRT dx FILMIESIZ K, |z, dz] 2KT dz MEM LT AN, W 6J = Lz, dx] FA
RIS
W T[a) R ESRTE 2 ) LS 8, 2 E @ = oy &b T[] TR 62, 6a) = %J[m,gam] 0<e<l
2253 FN

° 5(:]1 + J2> - (5J1 + 5J2

|

ks

e—0

L4 (5(J1<]2) - J15J2 + J26J1

e 5[ Iz i, t)dt = [ 6T[a, @, {]dt

de d
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1.1.3 SZRIRERFIE

ZRWE: FAMEE NS xy(t) BIENER x(t), WA Jx,t)]— J[x@)] >0, WHKZEK Jz) £ z, &
B AR . G R 5 SO SO T @ #AST, FRIAEE SR . AR S R
TR % B /ME -

b, 2(t) 5 ay(t) BHEAFRE L 2 |a(t) — o ()] B, BAEMBIERE, M E CRERR N
BRI 3 Ja(t) — @ (1) N a(t) — @ (£)]) FBARAN, HA—BNBERRE, i 52 SRR AR A 3 MR 1 o

WAt B R R BN R Ja] € @ =z, FEFINE, W Jz] 1% 2, 02545 6J = 0.

BIEE: B M(t) N [t ty] LI v GERESEI R ERAL, WU TARRLE [to, ¢,] FELE L y(ty) = y(ty) =0
%rﬁﬁﬁﬁ%@ﬁyw,ﬁﬁ?%ﬂMNmﬁ:&DMM@HE%JALE%EO

1.2 BRA-hitgBAH 12

Z R Jw(t)] 15 w* () B 0 ZE R 2 -
R - B H 7 R

0¢p d 0¢
ox  dt oz
AR AT . .
0¢ 0¢
ty to

TR & = 2 (1) B
(1) Wk IR R — AN S I AR L B IR, SRARIT T 00 2030 T P B AR PR 0, (EA LRI 3
FIE MR, da(ty) = 0,0m(t,) = 0, NEBAIAREM 2(ty) = zg, 2(t;) = 2.
(2) BRI R Z B ML DA BEAG P 6T T2 9 LR Tt 1 4 £ R PR L 7 R R 0
B RELITR Fla, i ] = 0. € [ty ;] FRI R SN T

Tl Al = / "6(@, 1) + AT Fla, i, ]t

0

M EAEBAE . BIFELAR Fla,@,t] = 0,t € [ty t;] T J[x] KRIMLAL =*(t) L, 2K Jlz, \] B2
JRAL o

1.3 #&EFN

SRARWIAL- A% B H 5 R i B BOR IR RO T (tg, ) A (25, 24)o
AR [ E s RS2 ¢, [, WAESE A eRia R

(52) | =0~ (32)

f 0
. ‘ \ o (08
w%m%y:%ﬁm,wﬁﬁ%ﬁﬁmﬁ%ﬁﬁ(w)

dx(ty) =0

5$(tf) — 07$(t0> — moo

ty

IR . R R R BN o(t) =, 2(ty) = -
m%%%w%ﬁi@wﬁam,&ﬁﬁ¢o,%ﬁﬁﬁgg

=0,x(ty) = zyo

ty
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A HI . RImNZ A E, REGLE x(t,) = clty), W ox(ty) = dx; — @(t;)dt;, 0xp = (t;)dt;

06\ "
(52)

FARMRAS EE, W St =0, BILK (a¢)

ty

ty

dx(ty) = 0,2(ty) = xg

th
AR BN 2, =20, (57) | =006 @0 - "0 50| =0
ty ty
KRB A @0 = 20, 2(t)) = elt)), (gi) = 0,6l 1)~ (¢~ @)T o) =0
ty ty

PISR A T A (a¢) _ g

o (99
-0(5)
t t

f 0

1.4 ToHEaERMEHIFIMA

n ERANPRETEN 2t) = f(x(t),ut),t), RAVIEREN z(ty) = o, FER—DTLLIRIIELITE
MR w(t) € R, EHRGPLAAR L ¢, > t) HRBIIHIRE O(x(ty), t;) =0 5, HP ¥ eR™ m<n,
fEHEREFR IS J = @(w(tf),tf) + ftzf Lz, u,t)dt FE/ N

PGS WA H (2, w, N) = Lz, u,t) + AT (t) f(x,u,t), A X e R* R HITF R,
1.4.1 FKinmAHRIE E A &R AL

i) 2 B

J, = ®(x(ty)) + "W (x(ty)) +/t f(L(:I:,u,t) + AT f(z,u,t) — &])dt

0

:@(m(tf))+7T!P(w(tf))+Zf[H(:c,u, A\ t) — AT ()@ (t)]dt

0

= ®(x(ty) + Y (e(ty) — AT (tp)m(ty) + AT (tg)x(ty) + / f[H(:c, w, A t) + AT () (t)]de

0

X SGZ BEAR 7y (X (t) ATy A2EI)),

5J, = 6xT (t;) aff;f)+8if;)7—>\(tf)]+/to [(?I+A>Tax+<%;f)

% 6J, =0, BT 6w, ou,dw(t;) MIERME, HBEFMN

T

(511,] dt

Y ETWIR e OH OH
At) = 5T =
MR
Aty = 2%, owT
7= 0aty) " owlty)
7 e . aH
BE B SRS M () = Do = fla, u,t)

XFF U ER A A ] e« m(an <I>( (ty),ty) —i—ftzf L(xz,u,t)dt
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18 2(t) = f(x,u,t), z(ty) = x4, ¥(x(t 7)) =0 s AR I B A

(1) IENGFE: A(t) = —E;Z,cb(t) = (Zvif = f(x,u,t)
‘ ‘ oL ow'T
(2) BIFAEREEM: x(t) = 2o, ¥(x(ty) = 0,A(t;) =

oz(t;)  oxlt;) !

(3) Wikt CEUTED: O =0

(1) SRBRA ET AT, BT ATELE ERRIE, RIE R A W(a(t,)) I35 BT B0 220 s
E FH 032 BR B AR 06 B2 25

(2) HABARAH AIIE R, T R — m&ﬂ&ﬁaj—ffK+g () Mktﬁ
b AERETT Su AU R SR A, EARIRTR, ISR L, 2 (to) = mo M a(t)) = =,
SR A LE DU 30 TR

1.4.2 Rinkz|E RO HEARE
5 LR AR L, BT 4 #:E%ﬁﬁ%%%%%%%@ﬁ%%%ﬁHﬁpz—%g—ﬁgg
f f
% F AR AR 204 R, MR, BB AR RN, o) = g Alt)) =

O WA H(L,) = —

Ox(ty) Kz
X T ARERAS [ E IETE, IENTTREANE, BBk PR M i 7 61 PRI H(ty) =
0P

ot
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2 MERE

AR ML BRI G W EAZ LN, BR OH /Ou TP/ HIES:, YR HIES S WERNLT L ju ANEE
{ER L2 OH /0w = 0. NI HIE 2R A 5> 0 88, Pontryagin $2HH/MEJEEE, Bellman $2H 3175
X, BENE N TS SR I TE, I HAS 06 SR e 55 101 Ry 00T 42 i) 1) 0 82 mT il

2.1 EHERGAKiInEHIR/IMERE
XFTUR E W RG RMERMERETRAR . RuRAS B o 2152 20 50 SR e il ) L«

ur(%ienn J(u) = ®(x(ty))st.x = f(z,u), z(ty) = xy, ¥(x(t;)) =0

Hot, x(t) € RM u(t) € 2 C R™ NILE/BOESRE, 02 NEVREI, FMREE H. B
(1) PR F (. w) RUFEEBREL ©(x) H05EE m R 5L
(2) EEREL fla,u) W @ BEEERULHE |f' v) — f@2u)| <az! —22],a>0
R F B (1), 65, 27 (), BAELERFMER A() € R, LT LBEAIERT: (1) EMF: A =

_gaw.(t) = %;I = f(z,u) HABEGEE H(x,u,\) = AT (t) f(z,u)
(2) BRI SN 2(ty) =m0, A1) = 00~
a:(tf)

(3) M/ MEFKAF: H(z*,u* \) = 11}161!1% H(x*, u,\)

(4) WL AR RIS B TR BRI (¢, EHEIIND: H (2 (), w*(t5), A7) = 0

/M R B A VT SR AR TR0 T, I8 AR 2 RS TE P 5 e 47 S s 285 T o B8 4 R AR /IME . 8 3038 53
VR IIRAB 25 A A AR /M SR P P b /B 25 A PR — FoRe 451 s 0/ i B8 AN S 3 i iy 00 428 i ) S ) AT Gl T
R VASEE: SN

2.2 JLApElE R MERIRRIAE L

2.2.1 EEER%G

(1) EWJTFE: A(t) = —%,:t(t) = ?37[;\[ = f(z,u), HPEBWEE H(x, u, X t) = AT (t) f(x, u,t)
(mmﬁ%ﬁﬁﬁﬁ%ﬁzamzmmeﬁngﬁ>
f

(3) M/MEZKA: H(z* u* A\ t) = melg H(x*, u, A t)

WL EL > < N pR G B R Y, * (4% * (4% * Y\ (i)(I)(a:*(t’}),t*})
(4) WSRO B SRR (1 ETIRD: H (2 (85), w'(6), A1), 1) = ——— 2L
f

-‘U_-E%jj‘?z -& anrl(t) =1, )I_‘IU i.'rH»l(t) = 17xn+1(t0> = tOuanrl(tf) = tf *@jﬁi}_‘_ﬁi
B(t) = [ z(?) ] (@) - [f "’”"’”] 5 (ty) = H — o WA AR A T B (R
T, (t) 1 to

2.2.2 FASBLEEIRT

PEREHERRIZ IR J(w) = [7 L, u)dt, HhlafF4F5E % R 5%

(1) ERTR: A =~ ) = O — ) St H e, u.2) = Lz, u) + AT ()
(2) DAEH SRR () = Do, Alty) = 0

(3) M MEZKA: H(x*,u* ) = Lrgg H(x*, u,\)

(4)

4) WA S R AR (b BB H (2" (8)), w* (), A(t}) = 0



2 MMERIE 6
WERT T W xo(t) = j;z L(z,uw)dt, W iy(t) = L(z,u), 2¢(tg) = 0,24(t;) = f L(z,u)dt = J(u), Hi&

it 2 = |0 f@w = | B g = | O | = 2 WA R i
xXr (t) .f(ma 'U,) ',1:0

2.2.3 RBHXR
WARIRES L RN gla(t;)] =0, hlz(t,)] < 0 ETEREIRISZARMERL, Bl J(u) = @[x(t,)], FHHRKRH
Fe7E, WEMTERSRIE N J = O (tf)] +ulg(x(ty) + v h(x(ty)), o v, > 0,0k (x(ty) =0

0%(x(ty)) Og'(=(ty)  OhT(x(ty)) .
BRI X(ty) = Pt + aa:(tf) p+ Gatty) HA AL

2.2.4 BRDREIIER
XFUF e RS BRarTIERE e s . RuptRaES B B B HI AR S ELR 2 29 3 1 e A F2 i) fa) /8.

t
u1<1t1>i€nn J(u) = ZO ' L(z,u)dts.t.z = f(z,u), z(ty) = zq, ¥(z(t;)) =0

5= [ neouma =04 = [ Leo.uou <o

JUPR T R AR R 6 2% 14:
(1) EJfE: X = _8 z(t) = > = flx,u) HAIEEHWRE H(x(t),u(t), A(t), A, Ay) = L(z,u) +
N () (2, w) + A1) <> LT wu>%ﬁ&pm&mwa@

(2) DKM SEEEEA: x(t)) = Alty) =0

<mW$@##H<<>% M)MAﬁ—mMﬂruAMAﬁ

(4) VRN Z AR A R e 2 0 e 5 A A
tp B, H(x*(t7), w (t7), A(t}), A, Ag) = 0
tp EERE, H(x*(t), w(t), A(t), A A ) H(z*(t7), w* (t7), A(t}), A, Ay) = const
WER TV § RS LR, 2, = Lz, u), 20(ty) = 0,2, = Ly(z,u), 2,(ty) = 0,2y = Ly(x,u), 25(ty) = 0,

OH

0)
);

Zg L 0
MifT, J = 2o(ty), J1 = z1(ty), Jo = 2,(tf) ISR e 2 = v f= Z Ty = 9‘(9)0 M FE A B R
21 1
22 L,
DLW ARE A REFEAR I E W ) fL
2.3 BHARZHRMERIE
N-1

z(k+1) = f(x(k),u(k), k), z(0) =z, HEEIEFR J=(@x(N))+ > Liz(k),u(k),k]

2.3.1 FRinZIHRAES

KR D Ula(N)] = 0 L0 WA 2
(1) Z4 8 wlh+1) = afi(i)n Ak) = 2HE)
Lz (k),u(k), k] + )\T(k + 1) flxe(k), u(k), k]

(2) T MRBECE I 2(0) = 20, P[2(N)] = 0, A(N) =

(3) AME S 1 H%)—IM1Hw%¥ﬁMO%%%’Wﬁ%m?:0

u(k)en2 u(k)
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2.3.2 FKimBEHBA

AR IRAS H o I S e A2«

(1) Z577: a(k+1) = m’w) = Say STSHORS RS H (k) = H{w(h),u(k). K

L{z(k), uw(k), k] + AT (k+ 1) flz(k), u(k), k]

‘ . o
(2) LI FAFABEBIRAT: 2(0) = mO,A(N):W
2 ‘)= mi 2 s, i OO
(3) B/MESRAF: H* (k) = Jin H(k), & u(k) TLIH, A Ful) = °

2.4 geE&/NEF O]

BLRMEE H RGUIRE TN :fc( ) = (t)+Bu( ), (to) = mo,i‘"ﬁ?fﬁﬂé’ﬂﬁﬁ ug(8)] < M, RIPRE x(ty) = a4,
i € R ARAZ B PERE SR AR J = f TuT (tu(t)dt = f S u2(t

H=ul(t)u(t) + AT (¢ )Am( )+ )\T(t)B(t)u( ) XEX%?%F—JE  s(t) = BTA(t)
13 A(t) = e ATt X (L), HUTFEEREL s(t) = BTe A (-t X (¢,)

T A() = 00 = —ATA() )

s AR RN H = Y [ud(t) + ui(t)s,;(t)] + =T (£) ATA(t)
. =N a ZE % 1 NE
FEREA AN o2 bd0) + 5,0 = 00 B 5(0) = —3,0) T 0] < M, Bl

s;(t) > 2M I, wi(t) = —Msign[s,(t)]

2.5 BfE & iEs o) Rn

BERNEE H RGURE TN @) = f(a(t), ) + Bla(t), hult), BHILH [u,(t)] < 1, WA 2(ty) = 2y, £
& g(@(1),T) = 0, B iEmIE RS J = [ dt =T —t,

Bang-Bang fFfIJRE: ¥ () BYRFRRALIER], 2 () A1 X (8) RARREPARA R . 5 R TE 7 1),
BT BT q,(t) S [to, T) EATIRAMISL S EATE, WXFTA ¢ € [t, T), A

wi(t) = —sgn[b] (z*(t),)A(t)]
%
u*(t) = —sgn[BT (z*(t), t)A(t)]

FROL, BTN T2 ) 25 7 B2 I ] ) 2 B A R, HATETTR q(t) = 0 [MTFORITA) ¢ ERAEH—AME{E I

Fi—MEE AL .
W IEF YRR HAE: « MERE G, = [b, Ab; A%b; - A™ b REHNREGRMN, HENE R
(K1, RUIESH Al UESR RS [A, by] REREFEXT, S0 T 3242 RGN A2 2> E AL e A REd=
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3 ZMZXEHMEHIRE (LQR)
Bt ROUZ A SORA TR N

{a’: — A(t)z + B(t)u
y=C(t)x,z(ty) =z,

PERETEIR N J = %eT(tf)Se(tf) + % ftzf [T ()Q(t)e(t) + uT (t)R(t)u(t)]dt

Hof e(t) = a(t) — o, () ARERECREAR, Q) NIEFRRAIAUEIE, R() AIE bbb,
S I A B

P S = ding(sy. 53,150 WA LT (t)Selty) = © 3 sied(ty), MABREBIERE S RN
BRI RAA SR -

FHL Q) = diag(ey (1), 45(1), (1), WAL S [ €7 (NQ(1)e(t)t = Zf g;(t)e2(0)dt, EBRERE
e BB 2 BT PRI B g A5 i
Eﬂlﬂ):m%m()ﬂmmJﬂD,WﬁﬁﬁﬁﬁHﬁ VR (t)u(t)dt

SRR e R TR R R B

if (Rt B

[\D\H

3.1 RKEFTHR

L CH) =Tz, (t)=0, Me) = y(t)—x(t)

BEREARIRE Y T = S (1)Sa(t)) + 5 [T (DQ()(r) + u () R(t)u(r)]dr

é%éﬁxfjﬁzﬂ?ﬂmﬁﬁ%TJ?/%:F@I«IK* R R 1 R SOR A MO BT S, O R SR
e

3.1.1 AREEMRESETHE

FEW B 210 GUIRS TR A R ERAT T, R VBTG B A 3 € S04 w* (). (13 RGEHPIRSE IR E
W] [to.t,] WHIZER) @y BRP] w(t,) HALERER AR AME .
BOVIRE 28N w(t) = K(t)x(t), K(t) = —R - '(t)BT(t)P(t), H P(t) W 2R Riceati /752

—P(t) = P(t)A(t) + AT(t)P(t) — P(t)B(t)R""(t)B" (t) P(t) + Q(t)

mﬁ%#IWp:S,H%%ﬁ%ﬁﬁJ%ﬁﬂ:%ﬁ%ﬂwwmm

3.1.2 ZRKAEEERSETR

RGUZIMANRE G PR S, Rem bk S BPERRAS, AreAfadSiRzE . X200 R A JE BRI AR AS
VEREE S

A P(t;) =8 =0, HRmITUNE, 2ty =0, MkEEEs J = %ftzf[mTQa: +uTRu]dt, HH RN
WHONARIE AR, Q N AR I FE R .

#[A Bl EAWER, R>0,Q=DTD>, H[A D], N Riccati 7122 P(t;) = 0 KIFFAETC T
AEAEAR PR LA ME— 1 5 SO t}ii]%o P(t;) = P ZMHRA Riceati (#7712 PA+ ATP—PBR 'BTP+Q =0
(1 P — 1E S ik o

PERH e — I L3 w*(t) = —R'BTPX(t), ®MMERERr J [z (t)] = éaz*T(tO)Pm*(to), Xf L £
N &*(t) = [A — BR'BT Plz*(t)-
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S I BRUSS 8] ) — R B e IR AS 5 s 1 RGE I I3 R G R MR E R, B R RGFHE [A —
BR ' BT P| BA f S R EE
3.2 WHEATRE

HRGZFNINPLB, RGN SEPR RIS AE — € MR REAR AR T SO Pk 5 3 A P AR AS B AR I
FRAES AT 28 10 R, RS T 28 0 — PR RS TE
3.2.1 ZMRTRS

PERETRbR J = %yT(tf)Sy(tf) + % ftzf W' Q(t)y + u” R(t)u]dt,
BT w(t) = —R ()BT (t)P(t)z(t), H P(t) & Riccati I

—P(t) + P(t)A(t) + AT(t)P(t) — P(t)B(t)yR*(t)BT (t)P(t) + CT(t)Q(t)C(t) = 0
Hitiht y = C(t)z ARNPERETEAR N R AL ALy — SO 17 28 B P RE TR AR HEAT 115

3.2.2 f&'&i%"%iﬁ

HaEFRbR J = 3 f f[yTQy—l—uTRu]dt,
Spc M T A u*(t) = —R'BTPz(t), H P(t) /2 Riccati {RE 7%

PA+ATP - PBR'BTP + CTQC =0
PIME—IEEf#, TESERE T KRG EWitf e n.
3.3 EMEREFA)RR
i AR HERAETS Rt y(t) RATREIEL I —E R 2555 2(t), HEERERbr NE.

3.3.1 ZMREr *%@E

PERETERS J = ( (ty) —y(t)"S(2(ty) —ylty)) + %ftf)sz—y)TQ(t)(z— y) +u’ R(t)u]dt
s w* (¢ ) =R ')BT(t)P(t)x(t) + R (t)BT (t)g(t), HrA P(t) 1 g(t) L

{P(t) — P(t)A+ ATP(t) — P()BR"'BTP(t) + CTQ(t)C
g(t) = [P(t)BR'BT — AT]g(t) + CTQx=(t)

WA Pty) = CT(t;)SCl(ty), g(ty) =CT(t;)Sz(t;)

3.3.2 FEFLFTIFEE

X TENMEE T RS, EKR ] Jim §(t) = lim (y(t) —y,) = 0. RS, B yy=Cxy 0= Ax,+ Buy, EX
SmzERE at), z(t),yt), Hﬂﬁﬁﬁ/@«lﬁ(*ﬁﬁ%ﬂiﬁuﬂjﬁﬁ
HAmH T8k a(t) = —RI'BTP()Z(t) = —KZ(t), W u(t) = —Kz(t)+ Kxy+uy = —Kz(t)+g
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3.3.3 PI IRIFIZHIzE
ST E T RS, n R BRI E R E, AR

J= ;/000 [(n— Cz)'Q(n—Cz)+ (?:)TR(;L] dt

JNz=n—Cz,V(t) =

N - A 0 _ B
du e s KA & = (&7 27T, A= B- 7|,
d¢ —C 0 0

MRS € = Az + BV, BEMREH V() = —R'[BT 0Pz =—K,&(t)— Kyz(t), W u*(t) =
—Kz(t) + K, [(n— Cx(t))dt
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4 BHESHRI

AR AL — PP AELE LR, S iR PR IR B, A R AR IO TAL 1R FBUAR N 5+ SR AR IR B AT S A 3 22 vk
S Lo

IR — > 2 GRS )RR AE ) B DL SRS AT KRR RO BT . AR AT AU IR AN 4k R Sk e,
HAEH AT — ZRURES B A AG FAPIURIRAS IS AR A SRS L R ) B — N R PR SRS

ANAETRN SRR s AR AR 5 0 B I0 R SR 0 A, S D 1) R N 21— AR B AR 52 SR g 1) ) R 25 o %
T2RRFLRERYL, AR 2 PR F By — R BB R AL B

4.1 BEHEBEIZSHLL

B AGHREED HEN X(k+1) = FIX(k),U(k)], FSHEBRRWRZERN T = J[X(k),U k)], HF
X(k) & nx 1 MZ k EFPRERE, Uk) & rx 1 FINZ k EREresEs.
N QR FE, RERFPRESHRTHZ

HAR IR ARIZ B N

In =) JIX(k),UK)]

ST AU, BEORARE —JEEi W E U0) e, HAR N-1 JO3 B A0 N-1 i slid .
it JR[X(0)] A N kSR REfEbRZ o I AME, AT LAAS 205 4 s BT 120 T

JN[X(0)] = min{J[X(0),U(0)] + J3_, [f[X(0),U(0)]]}
SRR Ty R 0 /B R R B {U0(0), U (1), -, UO(N — 1)}

4.2 EERITNSHR

FRARZ A T = O[X(ty),t] + j;zf LIX(t),U(t),t]dt
AR S %25 5 B R il i e, Fabniz ek R ME DR TGRS AT AR I 21 bR 5 2R 4L

t
TX(0.) = X (to). 1) = ¥IX ()] + [ LIXO(0).U°(0),
tg
HT RN, ¢ RN [ty t,] W—xrl, Bt 2t FERRD R [¢, ¢+ At) M [t + At t ] PIZGERE, X
febriz Rt /IMA
ty

t+At
JO[X(t),1] :min{/ L[X(t),U(t),t]dt+/ LIX(t),U(t),t]dt + ®[XO(t ), t 4]}
t t+At

t+At
= min{/ LIX(t),U(t),t]dt + JO[ X (t + At), t + At]}
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BUSH I E —TS [ LIX (1), Ut), 6)dt = LIX (1), U (1), t]At,

FIHBEEIHE TSR JOX (¢t + At), t + At] = JO[X(t),t] + 8§TJO[X(t),t]AX + %JO[X(t),t]At
7 A B eT15 DURE (Bellman) J7F%:
9 o 9
0
oXT

JOIX(#), 11X (1)}

=— IITJl(ltI}{L[X@)’ U(t),t] +

JOIX (1), 1 f1X (1), U(t), 1]}

A B min F%F UO(¢) sKREAME FHH7 [H1 R XT3 05 % 8- 0] Lt (Hamilton-Jacobi) J7#2:

0J[XO(t),1]
ot

8JO[XO(t), 1]

T LX), U0, 0+ —5

FIXO(0),U°(1), 6] = 0
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