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An Analysis Method for Reconfigurable Control of Linear Systems

DUAN Wen-Jie!2 WANG Da-Yil:2 LIU Cheng-Rui®'?

Abstract A function-objective model is proposed as a description of a controlled system. Based on this model, recon-
figurable control problems of linear systems are analyzed, including whether the whole system can achieve reconfigurable
control, which components should be selected, what control scheme should be adopted, whether the system can reach the
desired control objectives, etc. Firstly, some concepts are defined such as function, objective, minimal reconfigurable unit
condition, feasible set, etc. Then, based on these definitions, the function-objective model is established with the logical
relation between functions and objectives and feasible sets of all objectives as its two main aspects. The reconfigurable
control scheme can be determined by selecting a suitable feasible configuration in the top feasible sets, which are the
feasible sets of top objectives. After the establishment of all the feasible sets offline, we can analyze the system reconfig-
urability offline or online. The method proposed can also be used to guide the design stage of controlled systems. Finally,

a satellite model is given to illustrate the method.
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Fig.1 Fault-tolerant control flowchart
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RU; =% MRU, i=1,-,n, (3) 4) HbE i (Fault set, FauS): RZHTH

S=) MRU;, i=1,---,n @) pyy, 0

3) H/PHEM IO (Minimal reconfigurable
unit condition, MRUC): &AM /N BT ] IAT
JUMARIPIRES, e ARG 80 1EH . seailksE.,
Bl RS 14 S RIS AT I, TE ESIHE T
B E /N BRITRE. B N EARIT ¢ B
WREE SOh B DR ICIRE, Ronh MRUC(t).
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Fig.2 XOR gate
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Fig.4 AND gate and OR gate
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2) TIREHE (F): X ARG M NER T, K
oL RE, 13 2 NI BEAE SRR DI Re sk, st
(8) From.
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(M55 @ NM/NIIRE, pr W RGUIREAE W/ HE
. R TAET 00, ARSI ThRest, SA e D
REMRIVE AR AR [FTINE, BV% H AR 1R B, PIAN B/ D g
A HH R Tl fE.
3) HAx (0): &/hYifig F; B PRI v
Re KEEL IR BERE. WEEMESEIRNRE LA p; A
HH% {O 1, Op 2y O Vo Fy 935§ A H AT
AT LA 7R N
OF,,i: 9r;.i (inptpj,outppj,ZMRUk) > lp,
(9)
o g WP RRGERIOIRGR, Up, R R
B H bR SEILES e R UE 1% 2 D RER S B, [/ — 2
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(11)
1.2.3 "TESWITRE
1) "[4T il & (Feasible configuration, FC):
Opyi M k ANWATHCEZAE Fy, KBNS & A
R/ NER RIUIREALS, Kom

FCOFj,i,k = ZMRESP (12)
2) 174k (Feasible set, FS): Op, ; K474

FATETE Op, 2 ROLH pr, ; AN OTROE RO, i
%

FSiji = {FCOpj‘i,,k|k = 1, e aij,i} (13)

3) 4k/Kk (Inheriting): 4 Op,; C Op,, I, W]
TR IAAFAER FR:
FSFJ.J' CFSF].,/C (14)

UL, B FSp, . KT FSp,; MAHATATACE.

XTI 2 AE 4 s @ik R, Bstn = 2,
BEAS @y AL AL RCIRES, Rk ;. M
Tjo. XTI SRITMFRT, Y BR800 4
X (15) ~ (17):

FSy = {{$1,1,$2,1}} (15>

FSy = {{331,1, 95271}, {331,1,552,0}7 {$1,07332,1}}
(16)

FSy = {{531,1, $2,0}, {551,0, $2,1}} (17)

2 EMNIREEMREE

B E ST /D EMPICIRE . DiRE. HArSE
FEARME S, 3X— 15/ A o] G ST R G 1) D g H A As
1 (Function objective model, FOM), %1434 /Y
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A SN Rk S5 o3 il A R . S50
filt & ST IR H AR IR 58— 1) B Racdh
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22 BAMREBEXR
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1) BIjhe (Mo): DIReiZ K0 R IMHIZE D fE,

My : outpy = fo (inpto, S) (18)

2) k 7 Ihae (Mg, ;): WREEHKARTH kR
K% j ALhhg, Wk (2) Pros, Kb Y- MRU; i
THREAR SRR B AT /N EEAE L.

My outpa,, = fu,, (inptas,,, > MRU;)
(19)
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2.2.1 BENLINREE

MR W BN B /D E R R IT I DI RE, 12 B/
IRESES, WIRRI RS IR F. e/ NEM R ICT)RE
Fihgessk e L (7) Ak (8).

222 EM@A#mEAEEE

A A 1 R TR N SR R,
g i N AR D R

1) BT S/ D D RE N K R

2) Mo NGOG R, S k& B A N
. LR E BAE B/ N hReAL s, #i kR s
JSEESCHIOpACTE

3) i N ) 3% 2 AH [ (1) Sz /D 3y i 1) — M AE
w.

T & SE A Ul WA e P g s R e —
MEBIRGE R DIREE N { Yy, Fy, F3, Fy, F5}, 5651
MG R, H381E 1, b OB AR ER %,
“&7 FRHT, “OR” Fonnkl].

®1 AR

Table 1  Input-output list

% inpt outp
Fy 1 & x2 Y1
Fy 1 & X2 Y2
F3 y1 OR y2 OR ys Y3
Fy y1 & y2 & ys Ya
Fy 1 & T2 Ys
CB Ya x1 & X2

SR A MR i N DGR, T SRR A e
e, f2lmNhREAT MK, WK 5 Pros. Hd, By
Ay (R N R AR, B LAEE— M EA. —
AMHE A ) S/ D DI REZ TR DR AR, H s/ N D RE I 3E X
.

5 /IR I K
Fig.5 Directed map of MRU

2.2.3 BURGHEIZEXRE
NN IIRERIAT 8] 1B, & JF Dhfg, mtrT LLES
MRS DIREZ AR R AR, AT DHZ AT )20 SR kAT
1) LRGN R K

A T MER RS IE, S M,, M,
=F, U---UF,:

outp; = fu, (inpth,ZMRUi)

E, ~F,, Yyt M, (0 F 2 2hhe, Jmt 12
WA A, L A JF, WA M,, - | M, K&
EAIK AN TR R R REL B, & 1 w4,
(Fy, F5) — F3 H1, Fy ¥ Fy AETRR, & X M,
= [ U F, JR il ik R &, Wik 6 frox.

(20)

A
K6 hfiesitE

Fig.6 Function incorporation

2) b

551 Sl 27 WV T U1 s e s Sl SR K 5 B i
My, My, Fopy-o- L F Z AR R, H
O, By ARG IR YEE.

WL E I A, AR RS H M,
ooy M, FI/NINGRE Fryy oo, Fy 48, BATTZ 1]
HETTESCETTR R, DIReZ WA E R, Wkl 5
o (Fy, Fy) — Fy, WA BARTIMA R &M, X
RUAE T SO Ui .

FEIH—IK, IR E X R IN—)Z, Uifes)
ALUR R a) fF 6 SEbrE S il DA RS nl L
FEPAT P UL B BUR ML (1) 5 /D TR ST D e &
IE. b) AR A IR R R B R DI RE R .
wfE 1) v, (Fy, Fy) — Fs, G353 M, = Fy U Fy,
M, M Fs AR R, A& X My = My U F.
TAVEFHEE X My My = Fy UF, U Fy (WK
T R). FETAGTR ), AN ARG RIS, LA
DINBEZIR. o) BIFLIL: REBRMEHI RS
BE My, - My, Fyoo By Z TN STTECN
TR RN, GRS IRl A 19 2 RS Thie Moy, A
B L BT

K7 HE ) M
Fig.7 Redefined M;
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WML T RS D RE IR 2 S, X T B AR R 4,
DHRERZA R AR Xl o3 ANME—, (T BB al
2.3 BUMEBRRXAR

K (9) ~ (11) 5& LT He/NIhBEI H b LU 5 4%
HbRIORE S, 2o, FoTnT Lhsiz XIhAg M, (5
i AHBFA Oy, 5y T

IMy, ;i (inpthyj, outpa, Z MRUp) >, i
(21)

M B AR Febn 225k, AN ThRE 2 b — A
HAx; Bl i B AR FM b sl 5380 T U
bR, K 9 Froas. M HESFRA REET0Z H
bi. — A HER RS R —ANN R, R —
WTRRA. it (9) R (21) WA, ASCH bR
UIREM IR 2. H bR e B — e i, AR
P EARI RS ThRER P 75 Rk B il i 52

I IhRE H AR AL R — 2 D RE 2 A 2 45 0%
R, T B A B AR TP AR, I BIX £
DNRER HAsr. B, B 5 Ji My A Fy 2 a5 &
2, BCIT IO H bR r i, n] RN A0 N 18 4
AOMAE] H A, i 29 o000 75 4K B B AR Bl A s
X

H AR E R A Be 2 1% )2 Thhe, HAERE G
P T REM S o0, CARE e AE T B AR; @ B AR SE
ILRETRUEAR GO0 H ARSI, il 9 H ) Opgyn =2
Ongy 2 W H bR, B9 & — /MR D EE H Ar K

B, ARG IR, ok R B ] AR
R, BRI AT DAAE P F i i 3 R A A ] i
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o
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Fig.9 Function-objective relation map

2.4 HEIFITE

AT EOR = B AR AT AT SR D N EE A
BT, HeRE i N D RE R B /N R T, A )
AT 1R f /N TR B TR A A5 W B A5 0 IR = W] AT
. R AT SRR R R AT RS IR is
AR, Wk (15) ~ (17) Fros. T2 HARI 474
PR Tz AT A7 4.

O Ay AT A o (R T A TC R ) o DUy

1) WG R. DR AT B AR
DR EH G A R R A B . RN A LT R A
AN F| Yy GE H AR A P AR O 56 B AT ) T 22 k56
T RBRAG DL, A TR T LA g

2) W& ARCE, W ESN MR R
(2), RGEIUZ AT S (RS T 47 G B B R 4
(2) A REPE AR (22) RIRENLIE 451 (23).

rank([Bf,ABf,--‘ ,AnAile]) =N (22)
Iank<[c?,ATc§;“.,(ATY“1c§}T>::nA
(23)
3) WL H AR I ITAT LR A AT
PEHIRG AR 22 I, 2 MO 23 A R A
MRIRIN. ARSI D RE SRR AL T VR REAT R it
Pl L, AR AL 2 N TSR EEACK, (R w] Do i
RCEIR Rl at AP RETE VNI PN
Ko M i e
3 ETIhae BIrRE R Al EAEH 4

B 1 P RGEMATHLI . R ETE DA R 2
Wiy 55 AR T EAE IS AT P DR AR SO di N HE R
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TCAAL S, A A, sl Tk 2
W, FH T 23 AT AR A A P 2R 98 P A )

L T RGN Y e H AR, 1A
o HERAIATAR, B IhEE. HAr. RAERCE . #0515
W FZA RS &5 B AE— . AR 7T LA JHE
LR B W R G R A 2 P R R A B AT R
Fafe 1, R AT b S AL SR, SR IR e 20 ) DL J F A
J5 R GEEAT B IS BT i 6 H br.

I A ST g H bRAsi 88 732, w] LU ik T )z mp
ATHE B o M R e ] APl ) . o3 #fr 22 R 2
] EA I, R FFAETUZ v AT R B E U R
Gt A e /D E R R CIRAS AT AT IO E. G R 2 T
ARG T HIR Oy 1, BHA Oy € Ongy i KE
SRR, BB Ox s BORTTAE F Sy o 4745 2%
PRI PATRCE, M F S, ; "MAWATHCE. B
A R SR L REE R F Sy, 5 THIRTWIATICE, A
FEAER. R4 F Sy, o TA RS PR AT
ATHCE, G ZR 40 n] H A Ho B ) 10 R S 98 B
SETIE [R5 H A5

TR A STV T4 R G A e ) E A
AT, TR EESER AR LS W R G AT /N EL A LT
RS, 198 S, R AT E N, B2 Iz
AT F AT ARSI &, I HARYE R4
PR AT BEFE BE LA A FB I Wi i A A T AT

L A1) 55 B 2 A S0 S B — R B 5. et
FIEFAE N PATHIRIIS, S r by | Al BR i 25
KA E, W T 8w 0 5 SR (R A
B SCh A IS B R S A R T R, B dn e AR
BB SRR IESE. N AT A ROIR A
(1) MRUC;, W2k FDI A GeAL N o Wk, i fe
SN AR 26 R R H e /N A BT IR AR B R T w, . B
I, A

Fj: outpjr = w;rfir (inpt;,, MRU;) (24)

XA RE DA 1 A BN A o, sk (24)
FNICPREOG AR, AT LASZ M R PR d /N B B G AR B,
(ENE S| DRENE i ok
4 DEEH RGSH

PRZESEHRG W 4 MR, 3 MR, 2
AU PSS W > AR b T T
A0, ShEAe 1 Mg R 2 2% 18 LU e A 56 42 i
b, JLARZELAT I 2 18 e A s

4.1 HEFEE
LR &8 RGN B 124

Ixé + [(Iy —1.) wg - thy(t)] ¢+

(I, = L. = L) wo — hy(t)] ¢ =

— Dy (t) 4+ woh (1)
LA + hy (1) (¢ + wod) — ha(t) (g'b - wocp> = (1)
Lg+ [(I, = L)} — wohy(t)] ¢ —

(L, — I, — L) wo — hy(t)] ¢ =

— ho(t) — wohy () (25)
Hoft, h(t) = ho + [, h(t)dr.
X (25) BRARS T FIEA N
z(t)= A7 (As+ AA)z (t) +
AT B () + A7 € (t) =
Az (t) + Bo, (t) + &, (¢) (26)
Horr,
A, =diag{l, I, 1, 1,, 1, I.}
A= AT (A + AA)
B = A;lBl
€ (t) = AT'E, (1)
[ 0,1, 0,0,0 0 ]
7(1-9712)“)(2)7070707077(19712711)“-)0
A, — 0,0, 0 1,0, 0
0,0 0,0 0,0
0,0,0 0 0, 1
0,(I, — I. — I.) wo,0,0,— (I, — I,)w3,0 |
[0 0 00 0 0 |
why, 0 00 0 b
AA— 0 0 0 0 0 0
—W()hx hz 0 0 —hZUJO —hz
0 0 0 0 0 0
0 —h, 00 wh, 0
T
01 0 0 0 0
Bi=1000100
00 0 0 01

v(t) = —[ha(t), hy(t), ho(t)]" = —Boh(t)
61 (t) = [0’ Wo, hz(t)7 O) O) 07 _wohw(t)]T
. . . 17T
z=]06 600 v J|
i, 404 I, = 200kg - m?, I, = 100kg - m?, I,
= 180 kg - m?, Tz = 10h, wo = (27/3 600) Tprpic.
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4.2  EMINEEEFRER WA BN EA BERIWATEE, W3R 5 PR,
4121 LEHIDHR *2 DEESHRSEDEHRITE

W 1 R I TR AT R G iy PIAS T Table 2 MRUs of the satellite control system
FIETT, il A BATHLR . 018 S 2 W, BURHLI, 5 BRI e NS
K5 AR L N TR, W 10 R, HE Tk o eemowm
He YA BT REA B/ TG 506 S RE FRAS, 01 4¢ 2 PREEL i, varphim, OO
s, (ss1) thetam) SeAE (fau)

, - 6,0 M0 i A
| A R | SR 28 2 I3 (nor);
| 2 (phim, varphim, N
I [ | (ss2) thet SEATRE (fau)
BamErEn UL etam)
3 KBz (gx)  w. W (wxm) IET (nor);
o] [y 4 R SEAE (fau)
4 Wy () w Wm0
SEAHE (fau)
5 s (gr)  w. B (wom) IE# (nor);
SEAHE (fau)
IE% (nor);
6 EEEL(wl)  REUH (ul) A (faus):
F10 DRPSHRS L MR - o P )
Fig.10 Structural decomposition for the satellite L (faup)
control system IE# (nor);
7 FEi 2 (w2) FRAEDH (u2) SEAE (faus);

A A 4 H T d /N TR T D BE AR R HOR LA (faup)
B, BN SDREAIE B LE gl i it o
12 2, BT RSB Faus — (ss1_fau, 8 3 (w3)  HHLIE (u3) o ; |

C PE (Iaus
ss2_fau, gx_fau, gy_fau, gz_fau, wl_faus, wl_faup, . .
w2_faus, w2_faup, w3_faus, w4_faus}. 9 ks 4 (wi) SR (ud) H,i j inor)%
4.2.2 BAINEEIZEXER . SEATE (faus)
5 TR Wb s S

1) T AL 10 P4y O AL JJiijfﬂdéj E (nor)

4 2 4 RS RN F = {phim, (e AR (@)
varphim, thetam, wxm, wym, wzm, ul, u2, u3, 1 2L (i) W (fdil) L (nor)
u4, ca, fdil, fdi2, c, uc}, pr = 15. 12 B2 (fi2) B (fdi) + E# (nor)

2) ST N A n) HE B FHER (pi)

™ dg /N Ty BE 1A i N % 75 . 13 Pl 1 PR () iE# (nor)

A EDDIRER N SR & 3 e il

A ELRWE 11 Pros, o (phim, varphim, 14 BRSEE2 RIS (uc) {E4 (nor)

thetam, wxm, wym, wzm) Z [H~5 ¢ R, fdil
A fdi2 Z A SFER TR, ¢ Mlue Z AR R,
(ul, u2, u3, ud) 2K 5 1KA.

3) #TIhREE SR

WIS HIE A IR — 25 8, 43 20 Th e 45 ¢
ZK, WK 12 R,
4.2.3 EIMINEEERRER

BRI 12 #EThhE, X1 B bR, dile %
JZIHE R, Wik 4 s, 320 nT Ll KRG )R8 H
kR, Wl 13 Fios.

Fig. 11

| phim || varphim || thetam |

Wy m

i

K11

TEFE IR SR N 1)
Directed map for the MF's of the satellite

N

control system
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M,: LSRRG

DEENE

M, B HE

M

Anguler
M| veity

|W)I(H1| [wym] |wlzm| [ phlim”varhpim"thcltam|

K 12

| MLZ | |*M|Az|
o
()

M, B A

RIEM KR

Fig.12 Logic relation map

O’\/O,I
Do) o] 0] 0] D] D] o]
O | [P ][] [P A

K13 DheHARR AR A

Fig.13 Function-objective map

*®3 ARG

Table 3  Input-output list for the MF
MF inpt outp
phim K & PRES )
varphim B & PR%S ®
thetam BE & BA%ES 0
wxm TR A We
wym TR MBS Wy
wzm TRES AL W
ul uld (wl $A$54) ul (wl %t J7%E)
u2 u2d (w2 AIEL) u2 (w2 it J1%E)
u3 u3d (w3 HIAFES) u3 (w3 %t Ji%)
ud udd (w4 HAFE%) ud (w4 i %)

W PTAT R A IE (3R 5), AISALS BT ] Re
AATRECE I TZ AT AT4E (R 6). K 6 T FCuypo &
BB, BUNIFAEZHCR Oy yo C Oy yy3, BT
L FChyyyo C FCupy oy, B FCy, 5 K FCy, 0
A AT ATHCE. BEIN FCy, , 0 FOAH N $5 652 AT
PLIEFE ¢ 80 ue. A TET20H7, 1G4 ue I LU
PRI 7 ey EL3H 2 T s PSR R IR AN R B AE N PAT AL,
R —Fh AT AT L

T TIERS (26), F90H FERE A Zh 51
R AR, K 6 1520 1T i 5A
B, T EHE 25 W AR R BE LR AT (22)
H1(23). EOATI MR AR SO R B () W R T 2 —,
XHEMsh RS 1 MahEie 2 W tupl s, il
K72 A 0.5 F10.6. £l 5F, shiEi ks
{wl_faup, w2_faus, w3, w4_faus ANl & e PE 5
1, BT AR AT RC BB R ) 3x9x 1x24+3xTx1x1 =
75.

4.3 TFEMHEHEISHT

X F AR T BT B AR R g, W H]
AT ik, W BASR AT AR G % ol B AR 1) T E A
Pebilinl /. fEZia AT i) R HIAR S, KA b HLIE
2 Wb LLRS , MR 2R Gtk A R REAR REAL I 4% 14,
PRI T 5 2 3RA5 1K) T AT SR R R A AT 3% R A IR
ASMATATRCE, BIR] AT TR AR ST AP

BN, Mz 1 e ek, Hfbim NER T
fRRE, HAR 1 5wl AT RCE, s RETE 5 1
e S AARIL H bR 1 sl e 1R 2 [k
ks, HAR 1 A AT, HiR 2 A 2T
BOE, BRI PRGAE ], REclisk e 4s; el 1.
g 2 MBhase 3 ML MbEN, RE Lk
HH.
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*4 e H bR

Table 4 Function-objective specifications

12 GRE=ir b

Onig1: EHH AR
Bk, AU AR
HEf

Onig i EAHWIATIS)
S, AR RIS A
EfEA.

Mo He el ae Ry e
= THIRES) B s AP

Ony 410 HESMME

FHREA R
AN HEEMMLE
o Oy 510 BT =M
AR, '
Bk,

—%Zlﬂjjjﬂ'—_' Ol\/jo,l Uﬂ'ﬁ//l\
A =AME RS R
Onig.2 WEDHEPATH]

Oty 510 FIBBHSHT 1;
Oty 41 MBS 1 R

IS
By, )
M, Ony 20 A 3 NWHIBIE
W LA A 2 e -
= i, MyshIs: 1,

YE A 8h iR A fdi2,
HAbEBORH fdil;
PSS Ongg,1 MR
FEBIREIS 1; Ongy o IR
P BRI R 42 51
W% 2 s PEHIEE 1.

Oy .50 1 2 ANATHENEE
H, PRI 2;

Oy 5.2 15 LA R )
AR BT BRI £di2,
HA L £dil;

Oy 4,20 TS 2 I
IS IC.

T TR, IEFWAEPRES.

AT AT LATE RGE VT B B A i R Ge I ]
Pk, Al Be i T A 2R 8 sk o g e vy E Ay, N A
SCITVE, MRS B B A A =4 v ) B B i o
A3 A {egx fau, gy fau, gz fau} LiEFEM. K,
B R e TE AN BET A2 SR WA, 5ok Be vt I Y 1% % 18
B INPEEBTT AR

e 4k

S IBEA

ARSI T g H AR AE S D Re . HAR. 7T
T8 /NIRRT E X, #Ihhe . 4R
GURBL GAE e, BRG] T3 g /AR LT
2otk ARGyl EAY P ) R, AN R 2 A iR I
1 HA AT E A BE ), SR TWIR L A0 o] B 2 17 3%,
LUk FEAE J7 R GE R AT BEAL B FUE ] H AR

ASCESETEAN A T ThRE H AR B A M &
AP BR. DhBe H AR KRR AT G2 A ST g H
P R A T B2 B 40 ARG D g H AR A m]

x5 AATER
Table 5 FS list

AT AATHCE

{ssl, ss2, gx, gy, gz}, {sslfau, ss2, gx,
FSuy 1 gy, gz}, {ssl, ss2_fau, gx, gy, gz},
PMy 4.1 =3
{wl, w2, w3, wd}, {(wl_faup,
wl_faus), w2, w3, w4}, {wl, (w2_faup,
FSwny 50 w2_faus), w3, wd}, {wl, w2, w3_faus,
w4}, {wl, w2, w3, wd_faus},

Pmy 51 = 7.

FSM1,3,1 {fdi1}, Py g1 =1

FSM1,4,1 {C7 Ca}, PmMy 41 = 1

{{wl_faup, w2_faup}, {wl_faus,
w2_faup}, {wl_-faup, w2_faus}} U {w3,
FChuy 5.2 wd}; {{wl, w2_faup}, {wl_faup, w2},
{wl_faup, w2_faup}} U {{w3, w4_faus},
{w3faus, wa}}; pary 5,2 = 9.
{{wl-faup, w2_faup}, {wl, w2_faup},
{wl_faup, w2_faus}, {wl, w2}} U
{w3_faus, wd_faus}; {{wl_faup,
FCuy 5.8 w2_faus}, {wl_faus, w2_faup}} U {w3,
w4 _faus}; {{wl_faup, w2_faus},
{wl_faus, w2_faup}} U {w3_faus, wd};
PMy 5,3 = 8.

FCwy 5,2 {fdil} or {fdi2}, par; 5,2 = 1.

FChry 42, {uc, ca}, puy 42 = 1.

#6 TRWATER
Table 6 Top FS list

Hbr AATAR

FCMO,l = FS}\/[I 1,1 U--- UFS]Wl 4,1
OJWO,l ' ’
PMg,1 =3 X TX1x1=21

FCungy2 = FSuy 10U~ UFChy 43
Oy , ,
Pry2 =3 X9IX1IXx24+3X8x1x1="178

LI PS5 S, 5 4 55 2SR TR F AR 7 4748
i T T OSBRI A TR R TG AL
RAALE (TAFRE). 0T 7T R BT, 2
A WL, T LB TR 74 R A AT
SRR AL 167 47 LT R 75 .
FIZ T EAE R TS, S ST R4 RS, 3
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BEFE O W IO T AT A S X R A B AT AT I A
A AR SN T 1 ARG RS 0, a7
DiRe H R BEW] 1 AR ST Ay o R 42 ) 23 A o 7
FEARRE T BRRAT ]« dhRSEE.

X =2 BRI 2 PR AR B A 2ok
ZMARG (W PEBEHRR), @ iTE I =R
K, rLOEE AR, BT ARk, dny LU
— PRI R G R AR PR T VR ] EE A P
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