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State Feedback Generalized H, Control of Continuous
Integrated Control Systems

SUN Fengqi
( College of Mathematics and Computer, Jilin Normal University, Siping, Jilin 136000, P.R.China )

Abstract: Based on the Lyapunov stability theory, the matrix analysis method and the linear matrix inequality method, etc,
the generalized H, control of singularly perturbed uncertain-control time-varying delay systems with control input and
disturbance input, was studied. A memory state generalized H, controller was designed, and the decision theorem for the
specific design method was given. With a new lemma for delay-dependent and delay-independent cases, the relatively less
conservative stability criterion was derived. The obtained results were linearized, the selected numerical examples were
used to verify the effectiveness and feasibility of the derived conclusions. The results show that, the closed-loop system is
asymptotically stable in the whole range from zero to the singular perturbation upper bound, which expands the generalized
H, stability space and reduces the L,-L,, performance index. The comparison of the stability state parameter index with the
related literatures indicate that, the proposed method has certain advantages and less conservatism, and is suitable for

standard and non-standard cases.

Key words: Lyapunov stability; generalized H, control; state feedback controller; L,-L,, performance index; cross term
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R g il ) UL ) SCH 3 ) R AT — AN SEBRAE i R G, A8 A AN MR AR B A A5 0 T AR AT R,
It Hth e Ly- Lo PEREFR AR LK. LA R G M —Ja B REFE bRy | SCHL GBS, v LURIS R i a2 L fadstE
RE, IS Y — 2 5 HR Tl s B 5880 . RGBT AR AL E R G R e T L
Ko il AT IR ] DL S A B 2R G AE 1 ST N AR RO R BE R 2, E AR R U R AR MR 2
RGN — A T H. BT BN THE R, Mgl Tl Az i B K i 2 i K St 2 SR 10 254~ k.
VAR, AR L2 WL Ma IR AW, SCHik [2, 9-10] 1H8 T BH A 2 N4 R 50 LHL I 7% 11 17)
R, SR A EH AN SF AN R T AR E RGN Ly - LR ST B S AEE R T8 00 4508, (R i 45
RS WF R/ NTE O, YN TN R R G B A BOR B PR PR SCHER [11] BF5R T — R B HCIR S
Markov BRASE A RS 20T HL I IR, 51 AS5TC55 /NG AR f 25t 1 S8R0, IRt 75520
FEfl . (055 /NAEFHEOR AR TR ER ARG, Sk [12] FZ0he T Egm AR R G
I SRR, A58 T2 28 AR L M R G AEAE B H ORI 25 00 78 20 MR A5 1, (ELRS i %) b s BSR4
A, 75 20 A AR E P I I ANTE . SCilk [13] BF9E T — 28 BENLH S BURH R SCH P, 15 1 T BEFLH S
AU R G HARE S 9 BAR 8 J512:, (H R GErh IR Mg sh a3 R G & A 2B A .
YT I, A SR 5T — 7 A B AR B A7 S8 sl SL AN 8 TR 2R B 1 R G SCHL 3 ) I, R
MR M NS 22, M IE 24 Y Lyapunov 12 bR, FR45- &5 B, #i ) Hy 3 28 0 BRSO, FH(E 50
R GAEW e — & BIVERETR PRATHE T AR e
SIEE AN X Tl MBI EE,, D, Ea, Do, WFRFEFE Y, AN E HEAEREF (01 2 FT(OF (<1, W
Y+E F(t)D, + DIF (t)E + E;F(1)D,+ Dy F'(1)E} <0
T B SR RAAAEIE E E > 0, y > 0, {115
Y+nEE]+7'DID+y E,E; +y ' D, D, <0.
SIEE 2" Frx, yohiaa, WISCHk [14] 95138 2.3 25
2XTYy<x'Q'x+Y'Qy.
R ML, 25010 = o, T
2XTY<¢'XTX +6YY.

1 [n] 4 aR
22 FEUNT A il A TS S AN R B A B A S A ) R G
E@)x(t)=Ax(t) +(Ag+ DgF()E) x(t—d()+ Biw(t) + (B, + GF(O)H) u(t), t>0,
z(t) = Cx(t) + Du(p), (1)
x(t) = (1), t€[-d,0),

H, E@) = [ (I) 801 } x(t) eRVE R GRS i, o) e RUZ T R4 A 10 5, u(r) € RPZ ¥ 4 A 1) 5,
2(t) € R WV 5 Dy, Eq € R™>"E27 S50 M, IF Hrank(E)=r <n, A, Aq€R™, B, € R4, B,,G,H € R™?,
C € R™", D e R I Wy MR RE, Horbr A W RRRE s d(r) AR Ity T £ R 40, 36 A

0<d(n<r, dH<p<]l, )
330 HL 7 A 0 S0 52 B (o) 2 T T W LR (B PR F(¢) € RV TEECE B AN 2R Go B S 5UR R, BAT
W IEEA A 2 PS5

FT'(HF@)<I. 3
B, WITHCICIRAS RO 4 N
u(?) = Kx(t) + K x(t - d©)), @))

Horh, K, K= B il e s L I FF X (4) ARARRSE (1), IR R G0
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{E(s)x(t) =(A+B,+GF0OH)x(t)+ (Aq+ DeF(H)Eq + B; + GF()H))x(t — d()) + B w(?), (s

2(¢) = Cx(t) + Dx(t — d(1)),

y
|

A=A, As=Aqy, B, =B, B,=B:K, B;=B,K,, C=C+DK,
D=DK,, Dy=Dy, E;=E,;, G=G, H, = HK, H, = HK,.
FXT RS (1) Wi @) RS RS, X245 EEE’Jﬁiy > 0, BOHIRES R BT (4), #1514
AN E B AR B s A SRR S PA R A (5) Wrilrhee, ELifi e 40N Ly-Lo MR
llzlly, 5
wely-0 ||w||§

Hhwl = [;” 0" (OPw@)dt, |2l = sup{zT(Dz(D)}, P e R K H B .
2 T X Hy ¥ e B

2.1 HHREIER
FE1 BEIERE>0,y >0, Wl RS 2) 7 (3) AR RSE (5) LA M Ly -Lo VEREFEHR, BAFAEMFRIEE
HFFQ >0, M>0,P>0,5H/5Z(i=1,2,---,5HZ;=Z1i=1,2,3,4), T4 LMIs Z&4& 0 171:

)

Zl > 0, (6)
(Z,+22, 52§}>0 D
EZs g7z, ’
1z, +82z, &zl
i EZ;s éZz+<§2Z4 >0, (8
[211(0) 21200 23(0)]
s 25(0) 220)]<0, 9
L= * 0233(0)]
[211(8) L212(8) £213(9)]
* 228 2x(8)[<0, (10)
* * 0233(8)]
-T =, T
Z'(0)E(0) (C+D) ]>0, an
% 721

ZT®E®E) (C+D)T

) >0, (12
* vl

J
5

A=A, A;=Aqy, B, =B, B, =B,K, B; = B,K,, C =C+DK,
D=DK,, Dy=Dy, Eq=E4, G=G, H, = HK, H, = HK,,
9,,0)=Z"70)A + B, +GF()H)) +(A+ B, + GF(nH )" 27 (0)+
Z7T(0)QZ7'(0)+7(A + B, + GF(1)H,)"M(A* + B, + GF(HH,),
215(0)=ZT(0)(Ag + DyF(H)Eq + B3 + GF () H,)+
7(A+ B, +GF()H\)"M(Ay+ DyF(1)Eq + By + GF () H,),
0350)=Z"Y(0)B, + (A + B, +GF(t)H)"MB,,
2(0) = ~(1-wZ (0)QZ~(0) +7(Aa+ DaF (1) Eq + B3+
GF(H,))"M(Ay+ DygF(Ey+ B3 + GF(H)H.,),
D53(e) = 7(Ag+ DyF(t)Eq + B3 + GF(t)H,)"MB,, Q33(c) = tB{MB, -
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213 =Z""EA+B,+GFOH,)+(A+B,+GF(HH)"Z™ ' (8)+
Z7'@®0Z7 (&) +1(A*+ B, +GF()H))"M(A* + B, + GF(nH ),
le(é) = ZﬁT(E‘)(z&d + DdF(Z‘)E_'d + B3 + GF([)H2)+
(A’ + B, +GF()H)"M(Ay + DaF()E4 + B3 + GF(1H,),
236 =2Z""&B,+1(A+B,+GF1)H,)"MB,,
98 =-(1-WZ " (BQZ (&) +1(Ag+ DyF(t)Eq + B3+
GF()H,)"M(Ay+ DyF(1)E4 + Bs + GF (1) H>),

Mu(t) = Kx(t) + K x(t — d(@O) RS (1) BRCICIRESRUT LHLE S, IR RS (5) &) LHRRER).

HERR  HCE# L R G (5) 7 w(r) = OB B 87 4T £ 5 1. L — > ¥R L-K 32 bR V(x(1)) = V) (x(1)+

Va(x (1) + V3 (x(1)), Horf

e

v (

y
5

Hrp

Vi(x(0) = x"(0Z7 T (e)E(e)x (1), (13)
Va(x(1)) = fr’_d(t) x1(9)Z T (e)QZ (e)x(s)ds, (14)
Va(x(1) = jo Lt_d(r)w(E(g)x(s))TME(g)x(s)dsdH, (15)
Z+¢eZ; SZST NEGE SNy pues T T
Z(e) = Z. Zotoz, | Q, MM MAERUE E XTFRAERE, BIQT =0 >0, MT =M > 0.

PN S (6) ~ (8) Mo ik [14] BT 13 4.2, #E45
E(e)Z(e) = (E(e)Z(e))" = Z"(e)E(e) > 0,

Z7 Y (e)E()Z(e) = Z T (e)Z (e)E(e) = E(e).

Z Y(e)E(e) = E(©)Z7'(e) >0,  Vee(0,&],
x(1) MIEE B L-K 7 PR,
FRAE SCHR [14] BT 13 4.3, PIAEFEA G55 (9). (10) 2675 T =K
I (e) Io(e) Ih3(e)
* Iy(e) Ihs(e) | <0, (16)
* o II3;(e)

,(e)=Z"(e)(A+B, +GF()H )+ (A+ B, + GF()H ) Z ' () + ZT(£)QZ ! (e)+
7(A+B,+GFt)H\)"M(A + B, + GF(HH,),

() = Z7T(e)(Ag+ DaF()E4 + B3 + GF () H)) + T(A + B + GF()H,) "M (A4 + Dy F (1) Eq+
B3 + GF([)FIQ),

() =2 () +7(A+ B, +GF(HH|))"MB,,
Iy(e) = —(1 - Z7 Y (e)QZ 7 (&) + T(Ag + DyF(H)Eq + B3 + GF (1) Hy))" M(Ay + DyF(t)Eq + By + GF(H) H,),
Iy () = 7(Ag+ DyF()Eq + B3 + GF(t)H,)" M B, IT;; = tBT MB, - P.
V@) ITE ARG (5) BT BT
V(x(®) = Vi(x(®) + Va(x(0) + V3(x(1)),

Vi(x(0) = 2xT(OZ " (e)(A? + B, + GF() H ) )x(1)+
2xT(NZ 7T (e)(Ag + DaF()E4 + B3 + GF(t)Hy)x(1 — d(1)),
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Vs (x(t)) = (jt “ T(s)Z*T(g)QZ*I(a)x(s)ds) _
T(t)z T@QZ  (&)x(t)— (1 —d)x"(t—d()Z " (e)QZ (e)x(t — d(H) <
x'Z7T(@QZ  (e)x() - (1 - px"(t —d(D)Z " (£)QZ ™ (e)x(t — d(1)).
HM>0,do)<wp< 10 %l
(1-p) f_ (E(e)%(t—d(t) + 0))" ME(e)x(t — d(f) + 6)d6 > 0,

a1}
Va(x(1)<tx"(1)(AB> + GF(1)H,)"M(A + B, + GF (1) H))x(1)+
xT()(A+ By + GF()H\)"M(A4 + DaF(t)Eq + B3 + GF(t)H)x (1 — d(1))+
xT(t—d()))(Ag + DaF(1)Eq + B3 + GF(t)H,)"M(A + B> + GF () H ) )x(1)+
X (t—d())(Ag + DaF(1)Eq + B3 + GF()H,) " M(Ay + DyF(H)E4 + B3+
GF(t)H)x(t—d(1)).
It A
Vo) =" () 2 ),
Hrp
() = [x(t) x(t—d®)]",
Z7"(e)(A+ B, +GF(nH))+ Z7(e)(Ag+ DyF(1)Ey + By + GF () Ha)+
(A+B>+GFOH) 27 (e)+Z " (£)0Z ' (e)+ (A + B, +GF(HH,) %
=_| tA+B+GF(H,) M(A+B,+GF(nH)) M(Aq+ DyF(t)Eq+ B3 + GF(HH,)
(1= Z7"(&)QZ (e)+1(Ag+ DyF(H)E4 + B3+
* GF()H,)"M(Ay+ DyF(1)Eq4+
B3;+GF(nH>)

ML (16) AT HIE <0, T T (0ER@) < 0, TEAEw(®) = 08}, V(x(1)) < 0. H1 Lyapunov £ 5 25145 1] %1, H1 ¥R
RS (5) AWHEFER, Ve € (0, &)
H TSRS (5) W Lo- Lo MEREHEN B Z R G 55, BIV(x (1)) =0 = 0, FITE BT BEFE bR an T

J=V(x@®)- fole(s)Pw(s)ds,
H PR REE BRFR IEEIAGERE, WX AL E R AEZE w(s) € Ly (0, c0]ft=0,
J=V(x() - V(x(®)l=0 — foth(s)Pw(s)ds = fot [V(x(s)) — 0" (s)Pe(s)]ds<

[La s Wens)ds, (17)

J
|

ns)=[ x(s) x(s—d(s) w(s) ",
Wii(e) Wia(e) Wis(e)
W(e) = * Wa(e) Was(e) , (18)
* * TBTMB -P
W) =Z (&) A+B,+GF(OH))+(A+ B, +GF()H\) Z7 ' (&) + Z7T(£)QZ  (e)+
7(A+B,+GF0)H\)"M(A + B, + GF(HH,),
Wia(e) = Z T (e)(Ag + DaF()E4 + B3 + GF(t)H,) + (A + B, + GF (1) H,) "M (A 4+
DdF(l‘)E_'d + B}, + GF(I)H] ),
Wis(e) = Z T (e)B, + (A + B, +GF()H,)"MB,
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Wa(e) = —(1 - Z " (£)QZ " (e) + 7(Aqg + DaF () Eq + B3 + GF(t)H,)" M(Ay + DyF (t)Eq + B3 + GF(1)H>),
Was(e) = 7(Ag+ DyF()Eq+ B3 + GF(t)H,)" MB,.
HI 250 (11) A1 (12) R, W(0) < 0, W(&) < 0, W (e) < 0. H1 Lyapunov £ EMEHIR T A, IR RS (5) 2T
IEFAAE ), Ve € (0, &].
k<0, = (13) ~ (15), (17) 7]
Vi) = x"(0Z7 (&) E©)x ()< V(x(0) - 0= jﬂ o' (5)Paw(s)ds. (19)

F—7J7TH, H Schur #h5 | BRI H, =X (9) 40 T
(C+D)'(C+D)<y*Z T (0)E(0),
X (10) M F
(C+D)'(C+D)<y*Z " (3)E(®).
i SCHik [12] 951 HE 4.3 W5, Ve € (0, EVF
(C+D)'(C+D)<y*Z " (e)E(e). (200
m=t (19). (20) A5
2N (Dz(t) = xT(1)(C + D)'(C + D)x(1) < V*x () Z T (&) E(e)x(1) <
)2 jot " (5)Po(s)ds <y’ f: o () Po(t)dt.

Xt BT 19 = 0 KA, N TAT I HEF 0(r) € Ly[0, ), H
lz0IIZ, < ¥ lw®I3
Hr
lz(IIZ = sgp{z%)z(z)}.

IR AR WL R B R lw)l3, FEX A AEF w(h) € Ly[0, co)BUR KAH, 7T fsup,, <, % <4 E
HIAE. ’

FEF 1A T AIRGENE 2 Lo- Lo PERETEAR Y ) SCHLPE 48 BT A A5 18, (R RS H g8 i SEOUE R A0, 15
KT K, K, M, P, Q FZ (&) AR LML, AT MEALACE, NS0 R 2 BE, ELARHEIENS.

T2 HEIEEE> 0,y >0, %R (2) M1 (3) WA ARG RS (5) LA L-LMERETRBR (8), 7 (F1E
I Y AR KK IE 5 > 0, 4 > 0, IR IEE M EQ >0, M>0, P>0, U RHEIEZ(i=1,2, -, 5H
Z;=Z7(i=1,2,3, 4), HAEM RLIEHFEREXSAT (6) ~ (8) B, T LMIs 2171

[ A11(0)  Ap@O) B, A14(0) K'H" 0
* -1-wQ@ 0 A24(0) K H"  Ay(0)
* * -P B}“ 0 0 <0,
* * x* -1 'M+4,GG"+1,DsD] 0 0
* * * * -1 0
L % * * * * )
[ An(e)  Ap@E) B A14(8) K'H" 0
«  —(1-wQ 0 A (&) KiH" A3
* . -F B? 0 0 <0,
* * * =T 'M+4,GG" + 1,DyD} 0 0
® ® * * -1 0
* * * * * I |

Z-T(0)E(0) (C+ DK+ DK,)"
* ,yZI > 07
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Z T(&E(E) (C+DK+DK))" >0
2 9’
# yI

y
iy

A11(0) = AZ(0)+ B.K+ Z"(0)A" + K" B} + 0+ ,,GG" + 1, Dy D},
A12(0) = AgZ(0)+ B1K;, A14(0) = ZT(0)A™ + K" B + 1,GG™ + 1, Dy Dy,
A24(0) = ZT(0)A] + K| B], A2(0) = ZT(0)E],
A11(8)=AZ@)+BK+Z"(8)A" +K"B; + Q+ 11GG" + 1, Dy D],
A12(8) = AaZ(&) + BoKy, A14(8) = Z' (&) A" + K" B] + 1,GG" + 1, D4D},
Ar(8)=Z"(&)A] + K| B], Ax(2) = Z"(3)E],
Mu(r) = Kx(O)+ Kix(t—d(0), HHK=KZ ' (e), K\ = KiZ7'(e), NFRG (1) WIcICRE R LS4, B
IR RGE (5) J2) LHLRERY.
FE RGAEHIRR IR LA T RS R A8, BeHE S S 1 RS, RIS (el LA 50 e FR A A
B, UK.
2.2 RBHEMMSIIER
EE3 HEIERE >0,y >0, X R (2) 1 (3) MM RS (5) LUK Lo -LNEREFE bR, BAFEXTFRIE E
HFFQ>0,P>0, IE46,>0, >0, 1 >0,m7>0,73>0, FiFFZ(i=1,2,---,5HZ,=2ZTi=1, 2, 3, 4), [{if4
TEWS R R REAN SR &M (9) ~ (11) B, T3] LMIs 542l 4 71HY:

[ I'11(0) 0 0 Tu@ 0 0 1 1 G T I ]
* -(1-w0 0 0 TI»0) O 0 0 0 0 0 0
* * 5ZBTBI -P 0 0 0 0 0 0 0 0 0
* * * -ml 0 0 0 0 0 0 0 0
* % * * —(7511 Dy G 0 0 0 0 0
* * * * * -mI 0 0 0 0 0 0 <0,
* * * * * « -l 0 0 0 0 0
* * * * * * * -0 O 0 0 0
* * * * * * * *  —=0d 0 0 0
% % % * % % % * * _ﬁll 0 0
* * * * * * * * * * =i, 0
i * * * * * * * * * * * =i 1
[ I'11(8) 0 0 Iy 0 0 0 1 1 G I'u@ e )
* -(1-wo 0 0 TIyx@E O 0 0 0 0 0 0
* x 5BBi-P 0 0 o o0 o0 0 0 0 0
* * * -mI 0 0 0 0 0 0 0 0
* * * * —SII Dy G 0 0 0 0 0
* * * * x -l 0 0 0 0 0 0 <0,
* * * * * *  —ml 0 0 0 0 0
* * * * * * = =6 0 0 0 0
* * * * * * * x =0 O 0 0
* * * * * * * * LN | 0 0
* * * * * * * * * * =i, 1 0
* * * * * * * * * * * _ﬁSI
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[ZT(O)E(O) (C+ DK + DKI)T] 0
* el | '
[ZT(E‘)E(E) (C+ DK + DK, )T} 50
* e | ’

y
5

r,,0)=AZ"'0)+B,K+Z"(0)A" + K"B],

I ,,00)=Z(0)Eq, I'h5(0) = Z " (0)A] + Z~ ' (0)K| B;,

r ,0)=2"@KH",

I, (&)=AZ"&+B,K+Z"(3)A"+K"B],

I, &) =2Z"&)Eqs I'y()=2"&A]+Z " (®K]|B],

r,@&=2"@KH",
MWu(t) = Kx(t) + Ky x(t - d(1), h K =KZ(e), Ky = K1 Z(), WREE (1) MICICRZS R SCHP I 7%, ELIA IR R
Gt (5) &) LH ).

AT LAGE L— R L-K ¥Z BRV(x(0) = Vi (x(0) + Va(x (D)), Horp
Vi(x(®) = x"(Z " (e)E(e)x(D),

Ve = [ 9202 @x(sds,

Ferh @i AR I TE X FRAERE, HIQT = @ > 0.
Em.
E 2 HRRER 1 Bk TR R SCH, ] ]

{E(s)x(t) =Ax(D) +(Aqg+ DyF()E )x(t —d(t)) + Bu(t), >0,
z(t) = Cx(t) + Du(t), te[-d, 0).

TENE.
3 ®m/ il

% [E AN A P AR TP A B AR AN 2 45 R 4
{E(e))’c(t) = Ax(t) + (Aqg + DadF(DEg)x(t - d(1)) + Byw(t) + (B + GF()H)u(t),  t>0,
2(t) = Cx(t) + Du(t),  te[-d, 0),

/\q:‘
Lo ~0.1125 -0.02
E(S):[ ],xz[xl X2 ]T,d(t):O-S,Tzl,ﬂ:O,S,A:[ 0 5 0.0 }’
0 ¢ | 0
A —[ ~0.1125 0005 } _[ 01125 023 ] _[ 01125 1527 }
d 0 o ' 0 R I o I

G=[02 1 ],H:[(l)],C=[1 0 ],Dz[of].

-1

it x0=| 5,

BEE

], 4&=0.35, HaEP 2 2 MATLAB T EAi s LMI T B4 R4k, Sk LMIs 2:1F

1042 0.6954 . . 4. .011
P:[O 0 0.695 }’ :[02896 0.003 8 }’ :[ 0695 0.0119 1, =0.5206.

0.6954 0.1056 0.0038 -0.0650 0.0119 4.0674
A =9.1980, Z; =-0.0039, Z, =0.277 8, Z3 =0.006 3, Z, =4.773 8, Zs = 4.588 6.

4 E y=15 N € B 2015 9% R G IC 2R B R BE H un) = Ke(n) + Kix(1—d (1), H
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K =[-2.2524 0.0236], K; =[0.3057 0.044 3], 3Kt LMIs, s fHy" = 1.126 STERFFAWITER.
H e 1, B 2 TR I IR AE, - H A BRI & TR S8 FHE 0.35, [RIAF T SCH 2 il IX [R]7E
(0, 0.35] IX[A] N, KF3CHik [12] B9 (0, 0.3], ¥ K T I R G HTEFa e Y5 ], St Lo-LoPEREFE AR 1.1265 tHAH
X B /N BAIE T A SCITAR S8 A RO AT A7k, 45380 B4 il 8% L STk [12] 2 I ROR 8 2 — 2 Pk, Jf
A& F AR .
F1 X H, B bR

Table 1 Comparison of generalized H, stability performance indicators

method generalized H, control gain matrix K optimal L,-L., performance index y* perturbation upper bound &

Ky =[-22.0467 -14.1675]
ref. [12] 1.3255 03
K> =[-22.0376 -12.6562]

K=[-2.2524 0.0236]
theorem 2 1.1265 0.35
K; =[0.3057 0.044 3]

4 4 7o)

1) ARSCHIAH) SCHLPEREHE bR 0922 SC, 3 IBCHT A AR T sl ¥ A 2 2800 — K B! Lyapunov 7 pRi. [A]
A BRI 00 5 | 348 3 SUIRL 3 73, XA B T 0 AR s e RS R s b S P AR 00 T B RGeS R Y
Feor VRIS, BAEO, 81X RN, K TR S, I CIRAS R SCHL P il g BAT T/ M PR .

2) ARSCHFGE T RS RS SCH Pl [R]85, WPk S50 4 05 s B3 SCHL B il ) i, A et —2b
R

3) ARG &, MG LA R RS RS R B B WA SRS R G, ERSE S A RIS R G L HAE
Tl B N FH 2 B AT AR Bl R G, SRR AR B B AT SR Bl R G X H PR IR, R = — iR EL Bk
A5 TR,

4) FEAREAS B IR AR B I ST AF DG R e PR SR A, mT O e g e — AR VR — 2D I B 2,
/NS RE, (R FR RSS54SR I ROR — B ORSF M, B RO PR il R e 0 T (8 1, o 2 — > B b
BB Ty 1] DR R BT B, K Ak 24 4 I 192 >0 v 3 LIRS A — A8 ISR 400K, 1 SR F i B ATS
AbTFANWTSCHE, AW R R i AR T M TR SR, IS RIS A S, R TR SEPRIH , FRAHE 25
HUASTEA R S R
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