i B A B LA

v TORORE A FAE IS LSRR A P @A
3T 07 B AR E)(DDP) £ s en> 22— > H B gL g
FURIRAR DT R PRI R RN ERR MR 2 TR
#-i- K % #c(decision variable)dr ik % #c(state variable) 34t
it o

KNG g TRk F LR AT & A PR S B
o FINMTHPER A > S BRAE(stage) ok R A | 7]t BF
PoRF AL LREE S F - BIFERY F SRR R &
AR K e Pt TR RS F A G MR A AR %
E A N RN R R & 1 EL NI ol U YN £ E:
AR A 22— o (210)5 S R ER B AL 5 AT ] 0T AT
ok 4 AR e

Mok B R 2 R FETIA M F A E R BRI AL 2L
- BEEEE M R B A 2R R R E - B
BOAE b B dot BIRE BT W R R AL i 12 o [4,1994]

AR AT T &7 o

minNzN:Lt(xt,ut) (B.1)

ut 1t:1 -----

< S
£

Xer = T (X, U, 1) (B.2)
HY (32585 kg Sl ¥ A4 7 kA A2 BPAE - (34T 2 AR
IR R AR TE LR iR RUEERE IR S UE A Fa VEE IR L
B AR R (SRR B a2 B @ R dirdE - (B.1)~(B.2)

0
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AR AR P S LS I NE Ny A o T U B S 1 N E -

AL AP 2 fRRLE AR o

¥ B N(B.A)E (B2)# (7 & 2 U iE 2 A B RE AR AT

0

1.1 1 42
At is— BREERIN) {35 is- B2 RGFCRHET L 7407F

A

min Ly (X, Uy) (B.3)
= AT
N+l T(XN ! uN’ N) (B4)

d 30 U S s B AL AR B s v 2 T ot

8Py 2 %@%gg;g;g«& B T A S ] o F T B AN (B.I)

FH B2 % o g RfEN(BE) 0 F & 5t (B3) A A 4L
(nominal policy) %, ?*x BRI RISHERZITNS 258
FedoiE oo %}xﬁ* = B wai‘l,ﬁ? Fe 7T A0 T
Ly =X, A Xy + Ul B SX, +
N NTAN N l-\lr N N . (B.5)
ouyCydouy +Dyouy + EyIX,
H v
e (B.6)
2| oxox! '
%Ly,
= =1 B.7
N duax Pt (B.7)
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_i aZLN—l
N2l ueu ™
o _ il
N ou v

oL,
EN—l_ 82(1 Ry

OXy = Xy — Xy ouy =u, — Uy

PTG RN 2 R EfET AT AT

B, JX, +2C,Su, + Dy =0

Suy :—%C,gl(BNéxN +Dy)=ay + ByOXy
a, =——Cy' D,

1__
BN :_ECNlBN

v

#30(3.12) 5 w 3 (35) RIS N Fe B2 v AR A

fo(Xy) =X PydXy + Q8% + Ry
1or~a
Pv = Ay _ZBNCN By

Qu=-DICy/By +E}

R, = —% D CyD,

(B.8)

(B.9)

(B.10)

(B.11)

(B.12)

(B.13)

(B.14)

(B.15)

(B.16)

SR TR O 5 R B 0 oy By, Ry, Qy L

A

Ak > ¢ FHEREAFEE Y o
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D.% N-1pF%| @ b Bz it Y &7 40T ¢

min{lyy_ (g Uyes) + i ()} (B.17)
£
XN :T(XN—lluN—l’ N _1) (818)

B fi(xy) mm— FFR P RSB T 0B EfF o RF;LFL2

rTlin{l_N—l(XN—l7uN—l) + fl:; (T(XN—l’ uN—l))} (Blg)

S pER] 2 BATALR 0 4 5 (B.17) ~ (B.18)% & 5 (B.19) - fepz s
(BL9) 7331 4= b (4 ¥ = it o0 H A fideT

- T A il s,
LN—l = 5XN—1AN-15XN—1 2 5UN—1BN—15XN—1 +

T R i —T
5UN—1CN—15UN—1 = DN—1§UN—1 + EN—15XN—1

(B.20)

i=1

EN1=%[Lxx+2[aaTQJTPN(aaT;J+j( N)I(TN’)XX]A B2

(B.22)

i=1

~ 1 ot _ (oT,) <
(O =§[Luu +2[ au j PN( ou }+Z(QN)i (TN,i )UU:IA A (B-23)

- oT
By s =V,L+Qy| L B.24
L (B.24)
- oT
ElevxL"'QN( 5)': o (B.25)
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;}J?"Pé/fdgfé\/f ”\‘(BZO) ﬁxlﬁf_ﬁcpﬂ. .

. 1~, =~ ~
6uN—1 = _ECNl—l(BN—lst—l + DN—1) =0ng T BN—18XN—1 (B-26)

o5 N A 33 (B.26)# v 54 (B.20) 1 % N-1 P 2 ihff >

e T ol

fl\’:—l(XN—l) = 5XN—1PN—15XN—1 + QL—15XN—1 + Ry (B-27)
,,t;[ v
- 1~ =~
PN—l = AN—l _Z BN—lcN—lBN—l (828)
lsr 408 =
QN—l = _E DN—1CN—1BN—1 + EN—l (B.29)
~ 1~; ~ %8
RN—l = _Z DN—lCN—lDN»l (B30)

Oy 1 Bnas Py Qs ” 7 R 'PE‘] FAR o B REAR Y o

CERFLt: TR EFAEF Sy N-LpF% > 7 4

AL

min{L, (% U) + s (%)} (B.31)

X1 =T (% U, 1) (B.32)

ERPER 2 fRALE A AT S N-LRF S 472 e G ik
T AL ()9 e F2PE ARG S LTI LB - &
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FRPFR 2 B A2 RIE R AR T LT 0T

émf=—%5f(i&q+5o=a¢+&8& (B.33)

ft:l(xnl) = 8XtJrl F)tJrl8 Xt+l + Q:r16xt+l + Rl+l (834)

P OREMS B EARBIE - R B L LR

[2pd

—\\

), PARESEY F TR LfsFLE - BPEY > W EBC E
ST FAE > B CoA LD RAEL > Wi £ C R ML
2o Fhor - 32T, o (G =C 4T & E =2 +CT) -
2.% H B AT

d AR B AT TR 2 B R Pl o B F B
AR

Su; = o, +B,SX, (B.35)

L

:B

F dX anw@Mf?nh@@*&Bﬁﬂﬁﬂoﬂ*“m_m %, °

P Xy B AT RS RE S WX, =00 F]Su; =a, 0 B du;

"y
pEi
A
)
N
Y
[EEN
:\_ﬂﬁrm
n\

7—(—.
T3
e

SU_u_uyﬁr%yﬁﬁw’ﬁ@?ﬂ,Kﬁﬁﬁﬁﬁﬁ-
X, =T (X, U) 7 Ff X, o % % BT BIF 4ok & 12 2 3
Pl - E 2R R X)) F A R (U Uy ) R R R
BRI SRS TR - il R EAR o

d P A B R RGO E - BEEL YRR P RS ek AL i O

V2l

=
N

&
ﬁ

Yokt LA (E G B PR B I A T L R LTSk
2 B iR 2R Sl B R e L 1 ke S KOE B R
AT 2 B ﬁ’ RA - W SHERT L - IR P T
PRl ey o DT S T AR > P 1B S
R EARE BB PR T ARSIEF  RPIHEFH S N L 7



PHESHZ T3 BRCHEFZ B S o H3 N e

Su; =ea, +B,8X, (B.36)

HoY gcl1o—- 41 = MM - :'tﬁ'@@ﬁ_;:i@:’ A Az 30
AU REHT R RV B o
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g E e E Y - U H = LI e
Sre) = ARG 5 2 AT A A B AR 2 F - B

R IRy ¥ L R e at T s

1
rxrelépg x+2x H x (B.38)
LA
A x=b, (B.39)
A, x>b, (B.40)

Z IR RKfRiEAR 2 A e N N E - 2 g
AR F g 54 8 £ (Active set method) == ;% k Kjz o ¥ ¥ 7 dren

FEFERPIN EPEFRGE  FHUFIEE 2 - ARFIFER
};’IH _Q‘—_—.’T

xeR"

min g x+;x H x

LR B fREY B HE > v Al 2w 2 % (Lagrange
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R 2% g

e ==

method) » #-% 5L 4] 5% 3k + 4 48 % 3k + (Lagrange multipiers) » ?
Pfdndiedp 4o 3] 2
mwrﬂxx)ngx+%xTH>0+W(Ax—b)
JUH — PR E A B xRS 1B

V. n(xA)=Hx+g+AA=0
V, (xA)=A"x-b=0
I
= =
A 0 |A b
& 1% % % [Luenberger,1984]

X" =—H [l - AT(AH *AL)AH#]g + +H AT (AH *AT) b

{75 =—(AH A")ZHAH g +b]

o

R =(AH*AT)*AH™
{S* =H( - A'R") (B.41)

N
RUILIEILY (B.43)
£
X1 =T(%,u,1) (B.44)
Ax +Bu, <l (B.45)
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B, <b,, (B.46)
a.fs FF AR
(1).5 1 - B pF%I(N) -
o BRRR 2. PRS0

min Ly, = {Ly (Xy,Uy)} (B.47)

Xn1 = T(XN Uy N) (B48)
Ax +Bu, <b, (B.49)
Bu, <b,, (B.50)

%34 (B.4T)~(B.50) 2 I AT - Fusin g #-3¢ (B.AT) 4 $Hi 43t B
PR B BB A A 4eR RN(B.5)-(B.10) - X5 * 4p ke

ZBELA T RERS 2P ESETE LT Ao

Ly =X, A8 X, +OUl B OXy, +

(B.51)
SulC\du, + Dl oUy+E|5X,
HP o2 s 3 58 (B.6)~(B.10) ¢
1( o°L,
=— B.52
A Z(GXGXJA ) ( )
aZLN—l
- - B.53
" ouax M (B-53)
1(o°L
C, = o T B.54
N 2(6u6u lNyAN (B:54)
D, = 521 - (B.55)
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(B.56)

SXy = Xy — Xy Su, =u, -0, (B.57)
B 2% 5% (B.51)8 5 (B5)Ap i > 24 Kj# 58 (B 4 67 %90
FliE 2 N(BE0)2 B £ BT RN 2 B E R A AT

rrulin{é‘)xLANéSxN +3u,, B, 8x, +8uyC,du, +DJdu, +E|5x,} (B.58)

B, du, <3b,, (B.59)

;‘(8.58) . (B.59)b’“rﬂjé»‘1&f§e_ CRE & 5 RSB AR
o AL 8 = ARG A & > T 5
17 @ - ARG ‘}\ﬁ:{:o T N S I S CT
I B S =0 0 R 3% (B58) %

j
a;
(a
\
F
A
fa

rru]in{SuI,CNéuN + D} du,} (B.60)

d 39(B.59) ~ (B.58) T ¥ 4k - = ARt kv 2 E T

WEE e T

By Suy =6b, (B.61)

d AL IFE 2 - IARFITEF L Su B2 E R T F2E
BoooAa PR S lic i B AR o & H#-Su 7S Suy =
ay + Byoxy 22 AR o Fpt £ 374 3 54 (B.58) % FUA 5V (B.61) 2 B
iF IR AR ACT

nain{%(é‘)u:, 2C,8u, ) + (B 8%, + Dy, )du, } (B.58)
e SR
ByJduy =Jb, (B.61)
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(2).

74(B.58) ~ (B.61)2 R AL 3 jis T 5 HR I 2 F HUL IR B 2 ARG

PR sk B4R BEY & 7407 ¢
_|2c, B! FUN}:{—(BNBXN +DL)}
By, O Ay 3b,

R; = (éNcﬁléL )_1 éNCl:ll
Sy =1C(1 -BIR)

SUL = (_S; Dy + R;]T8b2,N) + (_S:l By )Xy = oty +By0Xy

(B.62)

(B.63)

X (B.63)2 JE 17 H_4 2 6x, =02 Bk T > 2(B.60) ~ (B.61)

A BEIIE L2 - KR L%

7P NS 2 AR AR o Aol & P K

L
e —

85Xy =02 B ATE ¥
& pe e b s RG] B

59(3.63) 1w ;4 (3.58) 7 F LA Fe 2 B iF AR AR N 40T
fo (8Xy ) = X PydXy + QndXy (B.64)
H v
= Ay ~BnCyBw + By By (B.65)
Qy =E; +ay By +20,CyBy + DBy (B.66)
FN-1pF%] 0 LB 2 i RPREF & o1 407
min{lyy_ (g Uyea) + iy ()} (B.67)
=R
Xy =T (Xy_g»Uyq, N =1) (B.68)
Ay Xu + Byl <b (B.69)
By Uy, <b, (B.70)
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HY fi(xy) s m— FF3 P R SBic2 370 d FfF o RfE;MPEFY 2

nlln {LN—l(XN—l' uN—l) + f,:; (T(XN—l’ uN—l))} (B'7l)

UL 20 R RE A A S 7N (B71) X N (B70) 0 1 AR AR 4
FLEm Ti‘?}* Bhoomiri o HAlRE R ’iiﬁﬁﬁ‘l Fu (B.22) v FooT AT

~ T~ o=
Lo = OX\a A0 Xy +0Uy By 10X +

-/ i . (B.72)
5UN—1CN—15UN—1 + DN—15UN—1 + EN—lé‘XN—l

» Cyy » Dy, * Ey, 7" #1275 (B.23)~(B.27) »

2z A\
5

v

/

T T
Rus=tlotof Shos |y, [ 2o | O ) p [ 0Ty
2\ 0%y, O Xy 0 Xy, 0 Xy
1 n
+E( (QN—l)i(TN,i)xxj
i-1

.
éN—1 = Lxu + 8 fN_l ( N 1)ff a f — 8L +2 8TN I:)N 8TN
OUy 4 0 Xy 0 Xy OUy

+ IZ;:(QN )i (TN,i )xu

T T
6N—l =%Luu +l ‘ fN_l (yN—l)f f 0 fN_l + aTN I:)N aTN
2\ Ouy 4 OUy OUy 4 OUy 4

[i Qus) m.m)

v F

iR
>c‘c- UJI

N
WY
[
s

DN 4=V, L+QN(88T J
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H BT R 2 AT DR A AT

n;lj‘n{SXL_lAN_lst—1 :L SUL_lBN_16~XN_1 +8uy ,Cy 48Uy 4 + (B.73)
D{_8Uy_, + EX 18Xy 1}

R

ol

By, 8Uy_, <8by (B.74)
% X (B.73) - (B ) 2>4p 123t 1 (B.58) ~ (B.59) » & 74 (B.73) ~

(B.74)iﬁ’é=’;‘2 =285 NRREAPF o o I b2 vode 34 %

—_— v
BET 47

_ {z&Nl BLMSUM} _ {— (By-18%y_s + DJl )

Bya 0 Ay ob, 4
{R:ll = (BN—léﬁl—lgg—l)_l BN—lél;{l (B 75)
S:J—l :%érgl—l(l = EL—lR;—l)

2%

BN s = (~Sis Dy s # RV 8D, peg)+ (-5 1By 1) (B.76)

=0y +BN10Xy g

pr Fléb B2 B % .J_U“]” ﬁii\‘ S IaBL

fl:—l(SXN—l) =8XN—1PN—18XN—1 +QL—18XN—1 (B77)
,,1::[_ =4

Py = 'Z‘N—l _BLEN—lﬁN + BL §N—l (B-78)

Qn = E;—l + OCL éN—l + ZOLLGNleN + 5; By (B79)

(B)ERFELt: TR 2 B RPN N1 > 7 457

S (adIL
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min{L, (%, u) + £l (%.1)} (B.80)

X1 =T (X U, 1) (B.81)
Ax +Bu <b, (B.82)
Bu <b,, (B.83)

=\

N

Rtz 2B S N-1 %] 91 P:«JF‘]! Lo e o
2 50 ft+1(xt+1)hLrg 1?'~B'i: @j\ﬁ’}; ’EE'J:;‘,;]-H}E%E'J%J_E ° FT

EREY BRI EEY S N T AT AT

Su; = a, +P,8X, (B.84)

ftfrl(XHl) = 6Xt+1 t+18Xt+1 s Qt+18xt+1 (885)
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(0).

).

WAL R 0 LE G W PR R E 0 v R AL A B R
B E ARG 0 BA B R R e 3 e

T Ao B U 0 @ du, 0 Sx 2 E ot P N A

du, =u, —Q,
X, =X, — X,
?“&ii&%f*zﬁﬁiiéﬁ ’ ﬂ;’l’-ﬁ L'r.‘f' X Utg J}'q-x'?'x ’

s TP B A B AR e acPF o - PER] 26U, =0 0 8x, =0 °
rxé Bt T ac P 0 - R R R AT (Tih e T R m
F2_ 3-8 AT
A E LB T g B AT T

ming (u; 2C,5u,) + (8%, B + D, )su,} (B.86)
e AS R
B, Su, <8b,, (B.87)

;4(B.86) - (B.87) s 12 7 g L4lz - X RPFPH > &7 I &
B 3 BRI - ARG gl E sy, o F ¥ LBy
Zoh @yl u REE > T RE A ks Sk o 2 E T
— 0B ] 2k R BB (x,) 0 I3 (8x,) ¢

X, =T(X,,Uu,) X, = X, — X,
E- PR R B AT
F o, B ETE R Y- B S GRS Y 1 B
AR D ER L BT R A 2 A

nain{éSutTété‘)ut +(8xB] ++D;)5u,} (B.88)

ol

B, u, <5, (B.89)
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53(B.88) ~ (B.8BI)™ 3+ & M PFER] 2 Su, £ Sx, 0 At A -

2 A AR
(3). &t F ¢

AU s B R AT E 2 T 4(B.38) i 5N
KL P RSO AR F A g A S A A N I B s 6
A Y 0 129 Murry and Yakowitz, [1979]2 #% it » ;4 (B.38)T 7 &t
W UGNIE R A Flpt s PR )R S A kEIM
MleFz pe B3 05§ P RSBt gAY 5o~ 2 58
PISC B ALY 2P oSl der - B A HHEL BT 0 R FIA

PleF2 pes BAET A T4

|

rrulin{éiutT (C, + T)du, + (5%, B[ ++D;)du,} (B.90)

d 3t 54(B.90)2 M = - »
— BEER FE A A R B % TR 1
T2 A NkE DM eE L P s

8ut,k+1 =88Ut’k (891)

Ho Jodhk s e F 2 fpiifico o AT B2 Y A0 F N
(B.91) & 54 (B.90)2. = 8 % 7 £ 195 K LA 5 2 2 B 2 By, o
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