goooboooogn
0 4850 1983 0 170-186

170
B0 B 0 R T W 1< 2 v <
BE K Ak BIVRE (Kb Nowkawn,)
1.

WEHBR - b v < FHER A EARRER ) —o ¢
Hramw . Yokt Atk IBEE AT LS L <
B Qpprotimale contwllobilily o exact conbollabklil
D20 hr, I C. epact conliollobilily i
CEIRTREAE explict L, 2D e REF S 2L ThY
. Q,P{]W anm&a,éz,&lé/ ¢ BETREAG b b
o toMlBrEhseeFivn s, BB
b kEon nREBEHT R ) B, L
| Gpprorimale conTiotakility AT H M LED IS,
Lot RFOMBEBE L8, v) L Tbd wract ol
whility 2CEhzerkEien, 5. |
B 5 . |
(i) ey § KB Uy o Wy BBz L. e, U
% W IR hs S5, 2oz, L. Uy i

7



171

NYNEL e Hate bF. F ol k Uo & U kAT H
Tt s 5~ 2

i) BB b0 TR, eHe . ZoHETR
Ro0d oo s Kew TR 550 ?

BB O > v ¥ LoRBEE L LT L 2K
LBlEsthicr. HFfosbed VY v Bz <l
Yo cw ) B EAAEM c Ebiia, R NB DK
T EFTeHBEIASLL. k. YAForr/oUTwhu
HiRORTRNS et S E T Hr. £, ¢ HBOHYL
Frbvw i@ sMceha.

- % . af;pwu‘m convosoblity 15 4 DTSR Y A F b
NDABRPIMELFT oy, CEb SN L. exact
conTrollobi ity 5455 = e 8 500 Bk o R AR Ll
BB LG TER v o T et conboatility
AR approrimate controttiabitity o Fpinis EHE <.
WA BHEB B ) B L RAwnifdc nHhos
oL . 2t o#HA 0B A R Lk gdugse b
SR A NN & e 2k A A% Xk A RO 8
L. R0 et contiolabilisy s B > v (EL B

o



172

2. BH ok N 4 s HHpHR
Nk RSt o R 0A BRI L L BHER
BrlebpsBlhie®is., TEHES. LEBL LhsEr
BRIl b cbw I E )0 RLE U Z) = {UED ccem
cd s, FEFOBBHEROK TE LD,
O SF. 17
m{uﬂ} ~Au=§ o 0% W
Bp’u,:f— o S x(0,»)
(8) HIRMA |
{%& -A%Jr'oégnﬂ./i@- =4 0 X(0, )
(2) ) 8¢ +Bdw Uy - XA6 =G |
Bow=%, 6=0 on, §x (0,20
22T, | |

Auw - AW + (ﬂ,+;p)‘gqffadwu )

B = [Ave dir it ¢ k3 (9%??%/%)'}&@%?%,
V=iVilisi @S0 REARE. A L & oo, 2t
Fuco tprd A, o 8 K GEEK, T=Tw &
BHEN b o it JEB o mxm ASEIRELe h 2.

TRANNDUBAICED B ETHERRLEATHY .
O 20REEER N R T Hb. A% 6@t - H
i, WL oBH L. T o HBELH OEE EbT,

5 .



173

NG M\ﬂﬂ,@éﬁ d,6) ERIBLE . Lo e

#H4 5 wach convollabilely By a”j‘p@j’@f‘f’& (BY 5.
BB ) o wiFra,

VI CEE rese. HQ) HGS) gthEh. Q.5 x
nEBov kLT BB L. HAQ - [H@I™, K6 =HE]
(mroBMH) ¢35, Fio. E~u BB X est L,
85&(0,7;)0 ¢t EM . XEEE e Lt tong [0,T] &
L ety T s BE 0 R 228 53,

3. Exact mfwM&% <2 wn .
R ) 2o v ROBENE HND,

B mh 2Lk B, §6) €Ly e (o H @)
Ub 5. 20et To>0 B L. H™M X ™ @) @
n &l 0, H"HE) = ouctly contiollable TH5 .

??6 &0 LU, W], [, V4] e H™mx ™) =31
B +® éaﬁl&(o,nﬁﬂm BN rhi L. 2o £t
L. LU0, u@] = [uo Vol . [W®), %I = [y, ]
wHS ) 0 R UL o ﬂ X0, H™Q) 0% LBt
45,



174

COREOGERR I 1d Ko B LS,

8 mEFABE L. Bt »'Qus SR RoBBH
2895, 203k )~ BB ERIEAA
Eme Fm 5 H™Q) — HYRY) 2B 5.

#E0 we Q) H7 L.

M EnUL+t Ffru=u w Q;

i) divc Em% =0 ;

i ¢eH™®RY " BREL. Tl =92d ¢ 2517 ;
) awpp (Emw) Y p (Frit) € 8.

B8 1 oEf oM. 2 YREHERY 4 2 o0 B3P0
Ea X"={UeH R | div =0 mQ, V=0 w5 ¢
/m=f%MWeHWK®I@HWWmM 0 EA = HEES 5
K (o, ole H™ xH™(Q) et L. WF{E [E, U, By o]
£ [Fnilo, Fmey Vo 1 z»,ﬁ,ﬁm\ U - Aw=0 tRTF2 4%
o toBE e X, Y™ ok kF 3. itk
NN B FBARK Lo, Fyh ., 2 FHRER &
HEBRR bz crtiodvd. LoBalemiL
b NEELs . Jeudbrck Aabilgpbility &SI H
e Ruamel 0573125 ). wract cmwwﬂa,&&% {85,
5



175

91 0 Luam e BB M Y 111 88 AR L v
B, BB OTEBEE VR - &b b B

AR, miznroBR, fw=0c35. zoer B
AR R AR K5 H O H™'@ —?;@2&5(0@ HTHE)
e Ly Hw =) =0 667 i) 5L,
E& o0 [w,w] e M H™'Q) =7t L. £ = Kply, vl ®) i@
HAR M Lbwg. 10,01 & [, ch3HA < H 9. U

=LTMmﬂwtwﬂﬂ%®@&uéo

- ﬁ“ﬁﬁémtvuz%iéu@ﬁﬁmnﬁmf‘Wﬁ
HEEBI IS ) FERD e BF T et 0T oBHELE

IZLWNT E Do

75,

P 5 b hrirE L%, %] ¢ B8 0)%@“_ [y, 097 12
L W IO 3ok [we), 40,601 =1, W, 6,]
L, uyMI=[%, W] £33 (@) 0 B [uw, bIn i

R AR
Sz APE Cuo,m, 6,1 F H™ xH™ @ x H™Q) . &

B (vl EHMOHQ) o esnkicbr. B
wl o, :
Ryt @ L) 0, T H™ ) (= F0lo,T1), Bk

4



176

[uw), 6] 4. 35) 8% 0,7 ;H%’J(ﬂ>)X[§5jeé(o,T3 Hﬂ,—‘]‘m)) N fr_EO)T)
GN] (2 EnloTI) 2h5 2 e 2BET S, 2 oBHF
AWeB v FE LA E b oF . O AT 5 RA
Mt oBEL conven B e hs, 6. W
B LU, m,0,] R eorr#fyeiiadey. BakH
© 6 e H™ (@) N HY(Q), 0¢jsm-2, Oy € P
ARt hiFhonun, 2 2. |
G = -pdiw Uj + ¥A0, + ¢4y , gz jsm-t,
U= v, U =AU, ~Lgad b,y + 492 0y 2<jzm-1
“H B, 47T |

| m- ; (Up, Vo, &, T \E
W% (_Q) = { {_uo,%, G'O]EHImUL)X H‘ (}DXHW(I:Q)I , VO I }

% AF Q) EBEY
chdL, %, | |
(i1t R ™) m=2,3,
Wan, (4, 8, K) = { R |
m @A) U+ K™D mz4

rBH L ROBPIERAD LA 2 BRErEH RS,

B2, miE2WEoBE. $e)ell £ (00 H Ay,
TORNANCAR L IO RS PR RN AR
NHAEGSHERE do 0BHEL. L W (4,8,6) £ dom
b IF FHRO L L W) 1 HH@xH™'(Q) 1B
T 30T 0T onactly contuollable THE.

7



177

85, HED [,m, 6] € W), lu,nie Hm() x H L)
3L, HE 2o e Fpo Tl waBEL . 2 ofe) 7L
[u®, u50), 801 = [Uo, Vo,00] . [UM), U =W, 1] EHTT
D0 B [UuL), 601 2 EnloT] 0 R BES$3,

ST To WEEIF0T, THS.

TR FH-. T T Q0K kB
| (3.”{ Wy ~ AU t 2 9104 B¢ = Eg m R*X (0,T5)

@t’{'@gdwit -K46 = %‘ s .-QX(O)TO)}
WHEEAY 6=0 o 5x00,T), WHE Wo, L0, s0]
=[E%,E%, 8] 0 FTHid, 2=T, E# HW 75

HeR®R™ (Osksm} Aoﬁ/ﬁ—%ﬁéﬂ/?@gﬁf REQEANDTR
RIEBFETDH L. [Us,,00] #° Brdkts (O 2T L0
NzesH. B OBRBRL . 200~ o0&k 5 EnIOT]
KEBFhz b b, M, T §=0. =0, [L,W%, 6]
= 10,0,0] 0By E® EEI Tt AT HE,

Atz fHE0 [w,nl e HMMxH™ ) k # L. o) =
Lp lwy, my16) eblx. |
Wy ~ AW + o goad 6 = 0

Ot t 8 divwy - K&G = - Bdw Vg
bpw =0, 6=0 'm S % (0 To)

m () X(0,T)
(2.9)



178

| [ [, ws©0), 807 = [0,0,0]
DEE LW, 06 1y Enl0T] BT 5 2 C wEAR S w. E
L EED 5> 0 kFL i:vwz%ﬁgf%
5 LIw® P m P + o (wm,wew) + @) 1891
(83 + js Tw®e)-pPeds b+ (0 - §) J ! gwt 6% t)ud,t
< (oc%/M)jt ﬂ‘lﬂ“”l@ 14z )
2Ty . 0%k £m—1 n‘éfmnéo oz

7

, U
a (L, ) = /dewu,dwlfdm 3 J(‘m‘/az (Vm)‘azfx
rj=1 ,
tHhh, Ficl o Emgy TEX B3) 3D

L)y, + 10, + (@46) 16w)15

0

N

{172

(54
S Con W (&, 3,00 T BLpl® AL, 00,
BB S, 2o Ul k=t Ul gy, WYL

oL HM) (e HEW@) | H™QxH™0) 0 ) LA H I Cn
AL D E0BEBEISRETHL. UL = Y)+ W)
eBLel LR, 601 @0 G0, 470 F=k nw]
S A B HY. Bl EnloT] EBFA. L. (UG, U]
= [vm), W+ [wm), BT =o b#fy §= Kl 0y] 12557
10,0,00 & [up,wl+ (w@), @1 L&Hz hdbyTh s, A
R& lwwlt WE),%E] cAifERRcdse ., Won
S RUBAZ T HY . Bk IO HIH™ ) x 0 BFTERA
cri) L L0 {ERR) Lai |



179

(8.5)  WRUP £ Comwm@,8,%) To I Ll

LEHm Z B e v b [0,0,0] EEE [u,nl e H W
H™HQ) 1233 L (TR [w,vi] %2 B e, =00
ho bt L. IRI<A ol I+R 3 omls € 5D, H™M)x
H™ ') #% wractly contollable THo =€ 1 bn D, Ko
T 36) x| | ”

Won. (4, , 1) = ,zcmn///Lp/// (= dn)
T dLiE. %&ﬂg conlollable % B0c. To, WLpll | Com
GowFhd A, p, 2 LoBEBESS L FETRERR
548 5. |

b, B ER o#R e FRTH TN |
SR BB T oMERALE LB e e F 5,
GREG) oBPAEA L L. 0 G et oo BTRE
A FHE) &
FHE) = {$wel] efoon™ Pn | $6r€G toratt 520
EER
R %OGHIWLZ C % €H™), GCEG) kFTL.
W = o m O, BW €6
KR EoLE W @ (§,6) LFFE WO «Pwﬂa(wua.
Male L ow, 2.

/0



- 180

TKLB,=F  m Q, 6,=0 o3
0 b LR L. Wo AN
AWy tAgued 8, = ¢, w0 Brw, € &
BB F LR W b (%, %, &) kA5 @ 0 %Ma@&
Aol Luw )

B oMEEA 376 L 2 %ﬁﬁﬂ S 3 T M}ér
& 3h2b,

CRE. DDy £ HMOXH™'Q) oBpkb et s, iE
N LUy, W] €Dy, (W, mleD 3L, FN (&) 0% H 5pED
wBE L. FBAE ) LHL 20 f6 & U] £ H3HA T
¢ U] cfF e . Do Dk TG cHFBRTHECH
ALz 90 B Do=D1=D o0t 2. D} FL(E) 3K TH
Beao. | o

BEA QD k>wT @ufhj%ﬂ{ﬁlié @ﬁ- A EA B,

2. uuwtﬁﬁb%%ﬁ%%ﬁoﬁ%@iwéﬁn

TE L (B EnRs ez b WH BN, 2%
JL‘% REALDBE T LW BrAZ v > eThd. B
A (D) LB W T [, Ul r [U, W] cHA ) 7B
TEbu Ik dde, BAAE.

/1



181

. BF‘U.Q ='F(0)") Brui? ‘F‘(T) e T w :
ARH ST REE D ey B Lt e FU(G) Hhb W

Uy, Uy 1. BpUo €&, Bpuy € G TrEJaLIET b1y n. 4,
(

M (@) = | lo, vl €M<y | Brtp € G |

th . INE) THETHB B FABG K E M@
ENHRE DI v, ~

AR (2 l’f)ut#)l@]%z

M (@) = {[uo Vo, 001 € Wy g () ﬂ B, ‘LLoeGr 5
th <o |

R &) B‘N(G) z Oﬁﬁ—@”’ﬁ*}{ﬁ%@ﬁﬁ’ﬂ\igbdté

CH#3. KH1IOBRREHLIRIwsLdH, Tk,
GHH ) odtHmBReh). b5 e H Qv
GH L.

30 2 % m HMH
L8,

ez (§o, G) LTS (1) 0 BE p holdable atale W,
LF L MTE) # w,0] 1k 3T@) IR THMT Ba.

46) #v §o LRE L. HIHR O 2~ BB b ko v TR

/12



182

hror LEEIILG, BB 0RE2TF v (%, &) o3

55 Aoldable atate P BAEF@E. MT(&) ¢ IVEG) < Fh-

TR D - BB cbn 3. |
HHR(2) LT G

 §%4,“m=2x@5tL\E@2®ﬁﬁ@%kZMT
CheFs. B G HY ) ¢ B. BB chY. 02
BEH™), HheH™'(Q) Bl kokREPRE T LTS
3, L ”
D 4= 4 eT™ " 0,058 @), $)-Fo €T ™ " 0w A0):
i m-20c%, |
1 86)- %l + [1§6)-% 1 —0 (z—>=) -
i) m=30pesx. |
Il +1g®1 + 1361 -Fol, t 1§6)-Foll, = 0 (=),
:@ti‘}Mﬁﬁlhﬂﬁﬁﬁﬁélﬁ>OWﬁﬁb\
2L, Om @8,K) £dy HblE. (0, %0, G) kFF24E
0 hobdable atote w, L. TEE) 1 (9,07 k (@)
CHRTRE D 5. |

B 3. 4 0 -2 v HFbrsv. B 3 oFERREF 1]
¥4 Lo2w T [2] TR L o
/3



183

B 3. 4 e5bolphtHB e cdr ¢ (houi.
2,0) 5L, holdable state » BES 20250 HRT
bam., thitthzhobsip il < Brnr
Fhdrnornw. t 2. KoBZeHeF oyt hs.

5. Fl (BB a2 000 4HA)
E 3 4 ofcBHleL. “BRelzndcfIr
W ez ofHapE TR oo AR eFr sz ke
35, |
HOKZZoHRE >0 cd2e . 27,

(5.4) ¥ < n
HAB A AY., “F3” cvwirzcrxy,
(5.2) Et)ev <0

THY. R oI IREE Y (0<r<i) e32e. fo0k
@tﬁ‘&éﬁfﬁ@ﬁ@ (R Y >, THMRATED T 2B )
# F o BEBRMD }%Z'ﬁibﬂtécujzz;cﬂ\
(5.3) | $6) - £b)-v < ¥ 1)y

tEARITER NS, 20 320 TR (5.1).(5.2).(5.3) 2%z
b O, “FBRENIGHOTHE? turc e EEbLT
WhH. M, TIMEIE DT, |

Gy = [REH™ O | i<, fov <=0 T 0

4



184

ebz. Sy (Gyy) t5i5. BBlRA n=30L 2 m-
3tese. vykL) o EBRAs Y 6'7/ 3 H”2(s) Zﬁﬁ
BRpnkoens. Fe

(5.4) Sﬂgoa)dﬂ:( ; ‘[&n%fagb&(x)—qgagz)}dx] |

(1€2<3£3)

T e H N AN D (Go, Gpy) R F T AFHR (D
N holdeble stote o BAEID L L REUL. oA EHE
3BR TR ib. A, zohktryc. EE9 %
HAD) 3t L < (o, o, ) (E3T52 HIFIR(2) 0 foldable
Mot RBEF S caFrie. BBL BRI S 20
ChnZrizowntd  FL<E M2 BHUKL Ve

6. EB
D) oW EAMANR L E L e RT3 0 BRG
R0 MBI ?»Y 5. |
pw Ger - 2, F (Cju 0Eww) = §i i 1x02)
i gkzt-f)é Cijhe () Ep (W) = o Sx0.%)
2T Emw) =t (Mt PMox) H Y )
(Cgu 1ﬁhﬁmﬁqf/lvz@éo, |
Lo N T IN T | .

/5



185

i RE2. 4LBNT. VRS Onldp ) KA
200 Akt s Zduit . B 0Btk o B
AMTHIL . QY edbZovhkBehs 2 ernbrsd. 17
N ZORBFERI( LU TEG LI L 6
kW T nzzomz%ié LW XKEwBAKET 2 4
r . W=0 v Leiph FREER QR W eBu T Apk
oY A, prap cB, ppoLF v . ke
U Ve LAL., WRAZ U, 070 mALYE b D T
\/\o | '
i HHEAQEBVT & AT BRI E TV
CLrN, JAVERABesse. tDRSAEN

{‘BFQLJrow-G =+ o Sx(0.)

W/ =0
Ltéhe COBFRFOTFTRE 2 B 220 FEK

(28) cHMEFrboniEpntivg. 2ok Hbg

DWW

[1] K. Nouskawo  Boundany valuo controls of Laoluopic
dm%%ww&wwwmu%kawﬁwMi&mm&,
1o Oppear m J. Math., Anal. AppL.

/6



| 186

Bound value contiels thowvmoslastee
, a)%

%Ato/m)tbap?wwml—\‘c o ‘
x toahima. Hatﬂu J

[2]

)7



