102 S 1 JAIVESIMI 0

Thus at the ™ levell 28 can be computed i w € R (A 1) r.
This gives the optimum value of & to be

. 1
frome <IN d={R — #n) l}. T
.

when r = 0 all previous storage loealions ean be used so thal
1 € by < 7

Computed Values of Series for r—3 s=3

. n
b %4 1 e B I 3 (»
Eo i g
1 016606 30652 [T M # v 0.5 1363 (h.3 136 0.536354
e (IR THES L ASSLT 0.27524 036631 {h-453602 0.5 L
3 (LOGTOG U, 12620 0. 1034221 26124 133571 (%10
3 [IR{RBIIH] LIRTI AT . 1.0302 (LT8G (0.25200 a.30017
3 G325 O.HGRT S (10740 11824 4. 148101 (235 10
1 2471 10524 G812 (18 3441 (11550 LU WY e
T L OIRTS 130506 L0620 ORIN | LI ERE M [{ R HrER)
N 000 132 0,0041240 LTSS L.0636Y 10,0844 (0.10314
13 0005 002304 033624 [IRTRT(LH U, 08.54M3 (LRSS
14 [{R{IERE 0015767 002774 (B3R s ! [UNTR 11414 (LOGLGY
11 1 AMKELT 401353 002124 020407 DARISTG (LR 1R Irddi
12 .00441 0.01036 0.01627 L2257 002023 (G20
13 0,417 6 00780 001216 01720 0.02230
Tt 0 AHE2ER (OO0 .00933 1.01025 l LIR]3 il v
15 1H.00221 HO0L66 0.7 LRI NTD I l 001310 O.016:28

With these estimates o large-size multiple series of the tvpe (1.1) can be
computed. ‘

The table above gives computed values of a A-dimensional series,
using cquation (2.4) with r = 3, v = 3 and 1 < & < 15. of the type

i T irrr dywr
E E E OA{5 . %0, B) 1 20 g 60 where % i = &)
il i=1, =1 M© 1

I am erateful to Professor I, C, (), lzeilo for his uselul susoestions
m getting this paper published.
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class of conjugate dircetions
a Hilbert space H. by using
further exploited, in order to
erative methods.

1] we have studied the

In the paper | : ied 1l
methods for solution of linear equations 1a

polynomial bases of I. That idea can be

in ol convergence of these it hoc '
o w domain ol convergen terative meth oduced by
L\um}nﬂﬂu- pn‘-s.vnt‘ paper. o broad class of iterations is intro

iti ' i inition. The special case
using Schauder decompositions of the sp.lcelof_ flcf(;g;;tig)ewd e oIf)reater e
of finite dimensional decomposition methods 15 cONs g

i : " its practical intevest.
ail, beeause of its practica ‘ - der
o 1. Let us start with a brief survey of results concermng Se

1) nposl on l Il 4 [ ETO L v} [ L] ﬁl lte-
I p b Lt ]?In nacnh [ AL(,, 1 L! o4 < .
ueco tl 1ns O i) 1 s Wi we nect 1 I
{ ﬂ} .f e c f ]
Deflnltlon; .I qu“cn(’( .ij Q ‘f" a? S”b-g P'! nes 0 1 (1 Ba.lia‘cn ‘;‘pflce

LS if. for - in X, there exists
Y is called a decomposition of X, i and only if. for each & 1 A,

@ unique sequence {x,} such thal

@

= Y, T in X.

= ] = lim ay
r, = M, for all n and 2 i ign =4
associated projections _E,,
is the usual Kronecker
is called a Schauder

implies  the cxis}t:cnce] ol :
at K, B, = 8; L,;, where oy
. J "elox then 1M,

The uniquencqsl
sf X on M, such ‘
:\'mhol. If all subspaces M, are closed,

decomposition of X N

\l\'o hall denote by {M,, B} the decomposition of

will be necessary to cmphas;zc“t]he pll'(l NN

g 4] we have: )

3 0,1, Moot i's monograph ) R I
N Proposition 1. fn a Banach space X the following conditions are &4

X, whenever 1t

3 ! v ", H "
jection involved, L. According

. 1= nry g I s 0 \. whiC 8
. [¢ S le ces f P Y } }L
(l) 1 h(‘)'(’ s a .Sequb’)lt’e 4 11 1 ﬂf (lOQ(.II I”’]L 1Y t

a Schauder decomposition of X. ‘

(i) There is a sequence 1B, ] s
Wb, =8y L i o @ == a, for ecach & A
E k=3, E; and tim L Ea=ua f

T ]

of continuous projections of X such that
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(0} There is a sequence 'S of contl feeti
) equence (S, of continuous projections of N such that

S ™ ;" t- ; i o} = 1 .f ’ RUDSD l
Hhy fi Sl .m) (Uld ]]]n n qAo= l i f'(f('h T i” ‘\ . I ] £ Fu .I aces . !
) Ty

and the projections 12, and S, are related by B (X} = M, and 8, =~ )

(partia{ sum projections), no— 1,2, " e

S]mnﬂ]l'(l):"' .'111}-\"“::-1[];11“5 {\' we shall dvr.‘.c)i(- by sp W the linear subspace

| v ¥ sp M the elosure of this subspace, Thel sequence (M)

of closed subspaces of X is complete in X, if sl;o M, — X we 1*. J

for any natural » : FT T o
X,y o§p |L-Jl M .\f"’ =ospo g M

ntl

R €=
Let us introduce also the operators U0 U X, - .\
. - [ -

})}' .
N
0 for L — .
i
o rofor U<k <o,
! (-El T $Ap) = i=1

i .
E ay lor b= n.
-
where v, € M, ‘
or any pair of linear subspaces F, ¢ = X the real number
(1) f]'/':\G) =inf r -y, x sk
: por =l el =1y e
is (':dlltltl. [3] the inclination of I to G,
sing these concepts i inlri
‘ o s s, we ect some inlrinsee ehar rizati [
Schauder decompositions. e cameteriztions ol
Proposition 2. Let !
2. Let M) be « comple ]
. sitio (M plete sequence of closed linear sub-
.spau.s] __n_f ;}. ]! .{N‘n the follozeing statements are r'apri:'ah’}r! : o
ML ds a Sehauder decomposition of X

2% There erist .
e rsls a sequence n ASION a0 o
tisfying ! f endomorphisms (8,0 < LN, X). sa-
5,2 b for ane : .
and f ny o= X,

S O for e
and such that Jor any v o= X',

1 5 Ci=supllS,| g
in this cas 8 e is uni ]
ase the sequence is uniquely determined and coincides with the se-

([H(’??f,(’ nf !’“1 (17(?(![ SU I . i ¥
. 1 fral S NS ! 0 o8 0or l
s p - ] )fffl()”. {18 I”t( ([ !0 UI(’ d‘(( }nI) 'it? 1 !. Inl.
'} . 1 fiere ¢ TISES a4 con ;0"(”?’ ] % ( s X, 8 “l'h fh”l’ W ]fal t

ki b1
AR
1 {a

e —
a3 SCHAUDRER IHEC OM
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M

jor all positive infegers o and anyg
15, We have
¢, = inf (Xon Yoy = 0,
57 Phere cxists a constant ¢,.1 <, <% stuch that. for ceery i _u‘nd
evertyy Pa = N there. ooists an f& X% (the dual  space of X) satisfiying
1 2 S w0y and
dowfiy> O, for anlp N ° AL

<fipe> =gl =
67, We have
. - sup sup U ip), <=
axml o pE U X .,.Il' l

nel
Purthermore. jor the above constants we hace

) 1 <€ =ml, = 1; inl G, == s <.

(2
if and only if VML) s a Sehaider decom position f{/' AW _ - _ )

' We omil the proof. since it follows the ideas of thal wiven 1n I3t
p. 37, Tor the speeial ease of the Schauder bases. . o
The constant defined by (2) iw called the norm of the sequence 1ML
in analogy with the similar concept of the theory of hases. the dneerse of

the norm
R
Sinf (XN X7

is called the index of 1M} For Sehauder decomposition we have 0
and the greatest value v =1 holds, if we pget

i F
I
1

1

itive i any & = ix ense we shalt say
for any positive integers . 0 and any o & M, In Ihis ease we shall sa;

that the decomposition {M,) is monotonc.
Finally let us generalize the notion ¢ ‘
which pla_\'éd a leading part in the theory of the eonjug
thods [1].
Definition. ‘
I oand T, = sp 4y« @ e Tuis
in finite dimensional subspaces of the Jorm

of strictly polynomial hases.
ate directions me-

Let vl be a linearly independent sequence. 'r'omplc'f:c ‘mf
Then any decompostiion of X. consishng

SURE/JFepee Wpsiye

where y, = 1, for cverly iobut oy ¥ L Jor any i > 1, is mH(’r}i IzolyTO-
mial decompesition of X with respect 1o Cr b TE s quete obvious h\‘a-l po l}, ‘
homial one-dimensional decompositions are strictly polynomial Sehaudes

bases of Y. The theorem of existence from |1} can be extended adequa-
tely as follows :
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Proposition 3. [/ )

3. In the Banacl space X fopd )

nd coroposition 3. | . b space X, let ) be linearly inde :

o {.Ir,), - m;\d. r))):ll:rf,:;ffierrr' eists r:.;no[ynomia[ (h:m)mpn.s‘i'fiion (l.{:;}:)(:t '}ft

pect Subé(' if and o ],; iof a sequence of endomorphisms vl ean be d e
sequence (v, can be chosen. such that. for very P

e Sor every natural integers

{n) v () o ML for any r o= X
{h) ey b Jor any b= 1,
{¢) Codva ()] == vl for every ne < noand oo X

td) there exisis M > 0, so that ' v, 1t « M. L =192

Proof. Acecord:
. rding to (h) we have ¢ I
g oret S o ()L s Ve (D1E fob 608 MG i
O miplete in X and because of (d}. we wet lim ¢ (;:) A
. ' . = [ ¥
for each h = X, = ’
Let us introduee the norm
1 i "
Hlkl[) Tug bt |
which s cquivale
h is cquivalent to the currenl norm of ' because
- [ -

rl=lim v, (o) €Tl € M|, f
e T () € Tl € Mliw|, for any x = X,

By using {¢} it follows:

(3) .
i Hp(‘ ) = ‘\lfl.p | T.',,*_(U_.,p(.l‘)) == sup H :,nk(a‘.) b o<
. kg "
<Osup o, 1 . AT
L':p-lh] bty (‘7) - tagig (-I') i

o 1 .
Define  {y,! by:

Y, = & o

h Ty v Unor = Xoop = Ty () B=1, 2,0

Beecanse for = = = o
atl r; 2 Mg, © (f T
. b Unp UG 1) R vales (T 2
3). we ean writ . . S Cales (0550)) = 0, and by usin
( ) n wil ll(‘, fO] :'ln}. ..‘C‘(‘[llCll(!c {’.'C ,}- i =1,9 n 01‘ i ll nl. "
5 s v oameeney Hppq s K& nunhers @

[ ﬂ’i i_. 3 n, .
L) :Z,]V-r .',/i] = I""I;[Z NI )i = {E‘ﬁ),-( :Y";l.z,- y;]

-~
i=1 1l ( h
e My LT
o 4 t
|| B wew =] 8 -
D : by ) = ’
enote by e
(5) M= up !
e SP Wy Voo Yagds (o = 0)

Because of the . . .

relation (1) }l\c num.l 0(1111\';11(:11(:(“‘ a}nd according to Proposition 2 (87), i
1 necessary and sufficient for (M ot 5 2 (3), the

position. » 1o be a Schauder decom-
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Conversely, il there exisls # polynomial decomposition 1M, of the
form (3). iU s uite casy 1o verify that the partial sum operalors satisly
(2). (b). { e} The Jast condition is implied by Proposition 2 (2°).

For u, = kb k= 12000 WC oblain the existence theorem for strictly
polynomial bases (13}

5 Now consider a Hilbert spac
conld be easily adapted to Banach sp
ol practical interest, a ilbert space setting is quit

Let us consider in T the cquation :

s =L

o 11, In fact, all resuits of this seection
aces. but for the particular methods
¢ adequale.

[ ()
where
the range ol L.

Theorem 1. [If (M.} is a sequence of elose
in I and V12 a sequenee of endomorplisms from

EoLE 8k for aniy natural i, j.

.1 is a linear bounded inversable operator defined on I and f= R (1)

W lincar subspaces complete
I e M, . satisfying :

(7) Y
then the ierations (i wiven by

%) e u, | DU o J =l n S LA

vonverae lo solution of the equation (G). for cvevy it H. if and only

FERAT P o AU is a Schauder decomposition of T
Proof. We have

b mm A, T I (L IO T e fu, — o)
ORI DR IR For
and
ry = ta— e ra AE, L Fas e AE .

where from. by using (7). we et
I“ s = 1‘:;7,[ Fas H = 0. 1iz..

+it =k

S0
h ki
(9) M, = Ma Y Epy =t Y Bt — )
i=1 j=1
e
W iM,, E, A is Schauder decomposition, ihen lim 5‘_, Bt — 1) =
- Jo1

w— t, and (9) implies lim u, = . for any u, = 1,

LR

Conversely, if {u,) i convereent to w when n ==, for any iy = I,

we oet

b
(10) w, — o= Y, Byl (u—ite} = 1= iy . Tor n —=x.
il
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I ]IC'H. l)l'l') M H. ] i b i H RIS M b T S
(l)l]ll) " I » II.I““ .] (“) hl W [h'-l llu' -.(I:Il Cnee 1[ ! i 1 iyt l '
O lt](]n “-llh ’- r S HESOCT t“[] ' - T = SHE ik ) '
' . ' - : ' Il 7 b LayLLehet (l(
l) (i(-]\ ])]‘(i\{‘[l } ' ll“)“"- ll](: th(:(”("] IS 1TOW ¢Cofre-
.I‘!\ A l, oy 5
. nsingy IUI)UH][]()“ '..) NeCess H { b ] Lions ()[ Con-
2l ey 3 y . . SSAry in l 1 tlj i il1
Vo @ for i L o 1] LEiL l I(‘l(“i L&l Ild] "o
. 1Y TN 1 I]( Heration (h) ¢ian I)L' UI:‘["Ii”('(L [I e i ’ =
1¢ IONS, ¢re |1 Is one U[ lh('\t' K']i
'lhEOllll - ! i jti H { !
C Il l nder the condidions I.?‘I J IH'(H'HH [ X N [
' . & tHO

I W= p L]
= YIS =sp M.

LR

and vonsider the factor
s respeace HTPY pelated

wsual norm. Consider als / related to the  subapace -
e ”;'m( rm\srr;u also the natuwral surjection ., of ;lr tu:n l;[ H'l’l‘”h g
=y, . Can = Then fi : - ons *
LN f'Hf 810 the !:“”[:”fh ). The n Jor the converdence of the iterations ”U" it
o .” 6 o of (6] s necessary and s-' ffic &, g
5 and any natura . L Sfigent that. Jortdng

(11} B o
Lo il Y ' e P
e, ten 0 LT 2 B0,

In this case e f ]
this case. the followcing ervar estimation holds

5
{12 _ W=, b g (1 - l)g,_\.u TN

where g = 1 3
1’:'00,(' r\(. M 1{.””1 P, e the orthogonal projection on
Cition . l_ a6 (.(Ill( It'l;,{. lo 1 roposilion 2 (-LO). 5_‘1! s Sl ()
and therefore. b i, — . il and (mi\'fil' :‘(‘ l‘ Schander deeompo-
; wve

(13) TN
& inf ([I(n)' i,l{u)) > A},
But nl
- (l}"]_ llrm) i[llv -
(% ] = 5 N
e e [k e 1ril:|"" : gL asu ,”.]f..l “1 1o (1)

S0 (13) is equive )
s equivalent 1o {11) and the lir X
o Sequivalent lo | E 1e lirst part of the theorem is prov
- s remark that the partial sum projections nss.:('i'1t¢[-1ll():\'€;lli
e dee it X ‘ )
decomposition TY O F, 80 have the form S, L where S 1
L = A

]

It is easy to veril

- 1S ) erily that &, .fao — ao Al
JEreaay fa v A ' aol s Cfor anv = . .

for o = H™, To obtain (12) write first st sl ot Syl w0

i
1, {u i) — i, — wg) = s, — 5, As,

Sinee lh(? . Al
pl S((]ll( nec ]1 1
] (()llllllpt(‘ 1 ] l()] i 7 i
J. A in 1.{ tl T
i 1 1er¢

exis .. .
sts y, = M, so that lim | s, i 0. and

B llse— 2 s e din . and, so much the more,
YL w0 0. Then
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Ho— U, Ny Su -"\.-- = *u I,u Ny 3 "\‘u .

(1 = 5 Nl ) 1 P

Rut. by virtue of Proposition 2. the partial sam projectivns S, I osahisly

N, A= 1 and (12) follows.
Remark. The estimadion (12) shows (Lt the rale of convergenes for

the method (8) s related to the speed of conversenee of s 1o se, 0 i

the particular choice Tor the sequenet fM, complete in fI.

depends on
ie the better as the index of (W,

Also (12) suggests thal the convergenee
i greater. Thus the best estimation Lolds for the monotone decompasition.

5 Certainlyv, from U practical point of view. the most inleresting
ease s that of the Finiie dimensional decomposition methods,

et us consider hriclly the ane-dimensional case M, o= sp e In
this ~ituation we sel @ Sehauder basis and e ilerative method 18] 18 &
direet extension of the comjugale direetions method 111 Lo linear. not
necessarly .-;_\‘muu-ll'i(-:ll. aperators, In fael. it we denote by 2, {2} the coe-
ificient -funetionals assGeinled to this Ists, we have ) =2, () p, and
i7) heeomes s

z )t Ip)pi 32 h) e
for any + = . which iniplies
REY 2 . dpy) = 8.
Then the tterative methiod 135) becomes

2y o Wy Pae T
work in Ililbert space e con
SCUQUETICE o ffaf © I such that

(13) U i, _—‘)’ — ol
1:1). Practicaliyv. as we

with =z, satifving |
¢ determinalion ol o

dition (14} involves th

(1)
The simplest method of this class is the classical conjug
thod. for which o s sclf-adjoint and ¢, = Pu - N 1. 2.

We shall consider now & aeneral class of finite dimensional decompo-
Gition methods for lincar self-adjoint operators A, by ousig pul}'nomml

decompuositions.
Let {po) be any lincarly independent scquence of I and N =1 Ji
Ll
rs, where Jp are finite and such

components of Jy. b =—

lg'. .‘1)1) = 8,‘}.
ale divections me

a partition of the set N of natural numbe
natural suceesors of the

that Je., contains only
1. 2.... Introduce the notations = Mz = sp (ps-J € Jud and Hy =
k .
-sp’ U M,
i=1
or, the sub-

Definition. If A:H — H is a lincar self-adjoint operato]
spaces My defined as before, arc called -A-conjugate subspaces, if pa) and

LT satisfy
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8
(16 (poe dpy) o 00 for any i belunging to distinet J, - 5
wondd
(17) det Gy == 0, where G0 ] ;
T i 18 the ndriye witl) nis
Jor 1, m belonging to same S fo— 1,02 it b gy g e= (e S0

This is surely a natumn i i

s surely o natural extension of the notion of conjugate diveets '

Theorem 3. Let S p,l be Hnearly o ) R

VML) sequen ”" f F Py rl um;: u dndependent and complele in I oand

1 g i o of Jdeconpudiale sidwpaces reiale i

thoal prajectian. on ':H(-) 'I‘[u-ﬁml"]\] Jirl?'!rd' o ,r]h... ]);-Huh- by Qp the
thogonal “pro Ay LML s w0 polynomiad dee it

i 1 ‘ ) / CEDI I

{1 qcith respeet to Sp,to i and anly if. ther crists < sucl thal .

[ 18] inl T
= i )

.-_‘ Mgy [y ]

e

Proof. We shall ’ 11

of. shall use Proposition 33 by

R . ' : : ; aeluan 3 ue :

morphisms {e,] which salisfy (a) — (d] ) Rt consliing ey
. Because of (17), there exists G = | 8,,, ). = J,|. For eachj

ral . let us consider the functional &; wiven by : o CRELJ MRS

167,

(19) 20} N sp e dp) 0=

5«

Delime endomorphisins @, simply by s

(20 o 7y
e, () Nowgta) gy
i
g is obvionsly sadisliced sinee o, Le) & spip i
Consider the subsequence of (20 defined hi' ;

(21
o ) ,Z %) prye
ie U,
i=1 '
In order 1o verity .
rify (i consider - I .
! fy = E: N ‘”(«') with arbitrary =
JEU I,

i=1

then we have. for anv natural j:
2, (M) == Gy . )
YRR AT

. » iEJP
it j =.J,. From here

Ry .

v f{l afl) py = ‘_: vy Py =y

U

je U J, e
[T .

¥
o

-

that is (b). By simila i i

s (b). By ar caleulation which we omit 1

. ! iere by sake 1ty
:l?f.(-:’h(!ltlou (_4‘) is also verified. Finally for the last :;\'n:all\(:LOf- et
arbitrary and j = J, . for p =1, 2. Jo We have s SaEAE

1) o B -_S(I:I;\U.l-)};l‘. l_);-,CC)_.\.H’(‘;;IT.I.(:)_NS .-\.&T) l'[‘i'.-ﬂ. \'l"l\'l"_ METHODNS ] 111
lp — 8 ey, U py) (. dp)) L L) (e A (. Apy)
ey,
vl
Y, sa (o dpd {p,. Ap) (. ) VoS dp) 0.
|'£.fl JE.II_ 'c.lJ
Therelore
(22) Qi (i == 1 L)) - 0.

If we denote by (. the rest

plies the exislenee of Q' o

Q' @y () o = I rom here - vM € Qg

catisticd.
Conversely, 1f 1M s

to | pats then, for cach a0 ¢

ned, such that » - Z e

im1
pressed by ofr) = ¥ &
i=1

But it is quite simple te
same arguament we oblan
Sinee Jime g, () rolor e

f=b
plies the
Finnlly we have

existence of a constant 3 =0 so that | g

rietion ol @, 1o 1. the assumplion (18) im-
wil then. by virlue of (22) we have: ()
Ly

e 1=y & 1z and  (dy i

a polynonual decomposition of I with respeet
L IF. ihere exists oy & M. mniguely determi-

The partial sum of Uhis series is uniquely ex-
Y a{a) py -

A

se U,
5l

y verify the wdentily =, (v) =%, {£) and so. by the

c ey ) Q,{" . (). ‘

whv o H. the Banach-Steinhaus theoren -
< M. k | I

sup Q| = sup g () = M.

¢ G Al il ]

that is Q'L € M, k=1,
the proof of the theorem

The Sehauder decomposition which

class of iterative methods
subspaces H,.
projections. we denot
I, , H, (scc 13}, p- 103).

¢ € AH 2l =1

2.... which is equivalenl Lo (18). This complete

we have obtained leads to a
for solving (6). As in [1]. for any pair of closed

I, of I, il Py, P, stund for the corresponding orthogonal
¢ by 0(,, ) = | Py, — Pl the opening between

Theorem 4. Under the conditions of Theorcm 3, the scquence Uy given by

chere 1y == f = Qi by con

if und only tf

(23) M =T Y g pp ¥ = Y sglre P

JEJ,‘_1 'EJA;_,_

gergent to the soltion w of (6) for any w = If.
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(24 sup O, A ) <0
%

Proof. We shall prove that the methaod (23} belongs Lo the general
class (8). To show thate let us define the endomaorphisms £, by e

Fox) :h %
FEJ, Led,

Gt pop; e M

[t is standard to verity the condition (7} of Theorem 1.
Nexd. sinee i self-adjoint,

.'-;”i_].,. I;!} Py o= E;E E e .l]).:- l"l -
IS

(23) ey TES, JEd, 1EJ,
=D
E xih')f’,- == :.u-)(‘,vl ot (.,._)’ o= .
-

here @ (#) are Lhe partial swns (21,

Then. according Lo Theorem 1, the ilerations {23) converve o w,
it and only i, LM, L, ) is & Schauder decomposition oft Il But. by vir-
tue of Theorem 3 and of {25), Tor that it is necessary_and sulTicient to have
{153, which is equivalent to (24 heenuse <5 - O AIE )] = 1 as it ds
proved 1n [3) p. TG

The iterative method (233 is obviously an extension of the conjugate
direetions method, where a certain munber of steps of the ordinary me
thod (namely the dimension of M) are performed simultancous!y al one
iteration. Certainly for practical purposes, we have Lo dispuse of sequences
of . -conjusule subspaces and also. to make sure that the conditions (21)
or (18) are salislicd, T |2 some procedures oot simple sequences of
Seconjugate subspaces are deseribed and a0 disscution about the elass of
operators satisfving the convergence conditions is done,
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N DISCRETE-TIME CONTROI PROBLIEMS
1IN HILBERT SPACES

BY

CONSTRAINED CONVY

vV, POTLESCU

i i nir oble Ss
i | : wonlinuous control problem W
Introduction. In [1}, the following co

investigated :
Minimize

P

(0.1) SL (o (), 1 (1) dt 1 {2e @5

subjeet to

!

{(0.2) iy =S4l G)r \.‘a‘ (1, 5) B (x)ufs)ds, U = raet it A
J

{0.:3) oty & K, t = {0, 7).

here K ois a closed convex subsel of f and L. [ are 1(?\'(0;;{ qfll;u.(:onl'clllnlic‘)}:)s

where s o ¢losed eol P . . §(,s) = L . i ¢ R

onves funetions, nonidentically o, and S Ry

Ll:::‘i\:i';\ uilsg:'(-ltllt(:)lt'h'b' 2o, 1= L (U. Iy is strong mcnsurablc guch as B
1t i . [N ) AT 3

o T = L (L, U} Morcover B = L= (0. T L (U, H).). ol mroblem, ic.

:l'h(- purpose ol our paper is 1o sludy diserete-time con 1 ;

Minimize
N=1

(0.4) Y L) T {7 Tx)s

‘ iZo
subhpecd o
(0.5} W Sea, e D gt G
(0.6) &= Wy, LS Oy |
- and §2, which 15 an

I I
where 6oy s dos L9 D, and K; will be defined tn §1

analovue of the above one.

o= SlaliEiiaiicu



