0o000o000O0n
720 1969 0 97-112

0]

e o
Approsimation- sobvadility 1= =0T

Lk 22 i Jo= Tk
1k BA S R X TF

§ , /q/»la\rawwatom Soﬁeme & J: v Akﬁvam'm‘&m— S’a[m&éij
» /t_%( %7“‘7&2 [ Browder ] % 40 PW [2] J

T X B Y°r P A9 ——ﬁb\, m&m_ea/z_ 2 """’f"f”’?
= RfE 3‘3 z—ﬁ.J\; | .
wn . Ta=f, fef

tR <A Bo THAE ( Selrablly) o 50 WO A

THe ( Abpropimation - ?'f@m@ﬁ?) o ATRE L A
BoRlfp s 0o = LE) | |
- Def 1. bz6 ht ,{z,;/,je. (X, TT) <HT3
Abpnorimation ~Scheme | |
(4 R AR RS, (TR )
t.{ o 4 3BT S £ 3 ”’fi'c‘_'n," | R
L



(4) Xa i Xa» ?B/Za)%fﬁ?"”};]
om0 BPRAE 2 H =Ie)
_ dim Xow = dim Vm
@4 By 25 Yu 2 P A 7 conlinuond mappn
BA—s>x > X . FxeX
(9 G = Y 25 T aF NS combinnond mapping 7"
YAt A A S ST
@ Tr= @,.;T’]‘XM = Yo % Tn o Ao Cndimuoua -
meppry T Cai N
4t Xn o2 mX Attt Tay =TI wm
Def. 2. ?w% fer RHL FIEX (40 zsx"'M,,
T3 e o afE3ihET & xeX KETS
ETEIN o b approxamation — solvallle < % 3 g’ )
2 & ‘ﬁzi)éﬁa (X ' T) RHEC —> 9 fhprox- scheme )
FAKYE ¥R 0 nizttd 3] /fA?yi::'k,
Ly T 2 =QWf '
o B Zn '7,;,7;.3 23 (%) © GOoRfxc RET2L9
;\ﬁ_;‘gf;; e T X3, #%w- (/1) & EV :Qz)‘aﬁff AV vmigpe
,:C_?g )5 1) t%zf Abprox. - scheme 1= 3L WV”%
apfurorimaion —AM T E3 B,

2



“99

TReovem | X, T & =20 Bamak apace T ¥
mappimg X =T | Teple (X, T T) =2 Ay sillomg
(i, AR (B QY (T)) wBTETS £ T3 ""“‘/‘7‘“77—
TR ACRS kot s t>c+3 0 rzo ‘c”@%t@; P 4
BRE A © B AEBMEr  A)=o A —1ee
(votee) £3 ¢ 9 AFK) FHARET IR T meifl
) ITx=Tagl 24 (1=g1) Yz geX,
ARIL>. T3 5BX 00 ==vz X
A), A) (As) = EFv = RETH)  #
GRS AT ES |
(A;/')v ﬁwe‘r. I T‘:c=-—~f 5 aolealls
A feT mier TE=f i Frt ,Wm, soame
e unigpely apperi-poloable x5
) SMEER T =Qf o (g 8 %X
» Cowp£7
Ay stLr ser Txsf 8 sobealle
@A) Yfer =i Ta=f N R /‘vax -rJ&u

= )&} L ' appron. - potloalle % 3 '
1*)64:) g;: e Tax= qu o (umegpe 73 J:)Tﬁf LAY Gao%}/ §§t
(©) X € X (m=f %) XX weaﬁ%)

> T —> 7 k5 x TA=Z Iy
(ar3)  $ ¥ R oAEAL R EMIABILE
g | ;



100

"'ean X, #5 W o E~o /#/ ra,:,g%ré\f&—c
(6@(7;) # o1wm in T st. 2 Brouwer » Flo

;% TP b3 AR LR Ttk —F A2
R # emd e g e &IR)<R
W LE R i.) | i & ,er,‘,’ I= #L-c' (j_{;‘[—# awd 7;:;{: o f
t kK —> R P Xa 20 :
e ITx=Tyllz A(lz=gh) X geX,

Lkt FRE Tx=f fe7 abfa k2Ekr—27T
% REREe O
(A) = (A). 2.8 TzZ=f tiktt Xomre
T FEX (Y R A S |
Qb -TRL = 1T -TRA L = (1R

Moo 1= X3 & I%-FRtl—e & L—x

A= (A) | (A= (A)  wss»

(A)> (A)_ 2t + Cascly 3] tr | m—raeX &
F3e, Mo=0f /e Ta=f » %
a3, - B
(A) = (A ,),emg)"t b )s

B = (€). Yo Anx (wel) T
> gl e Lk #T llTu;C»‘—-anll —>0 (m3e2) A
wii —f A) &) Eog =it T gu=G3



1o
oW Yo Ty=F 2B goewF T AFR

= T =Q. 2l 5,
¥ G =Y PO Ny = (wea/é%)}
5T ;——’xw v 2 T’Z=7 N ﬁ'—z"ipt%{}
€)= (A)"
B~ itE @ Fy  VfeT :xtL FHEA Tx=f #
B oxeX siv:x A EY Tat=@f tdET B, 4

Nod= ) & N T2 — T fon )

x 1= .'l;‘cf T3 28 3T vk

ZEX (13 = E)
X (1m—ol) < [Tad%— Talo]

£ IQf I + 1T
thby R X et FR ez e 2 T3
Apy —= X (wkly) £3 4o Ky =)
T Xn; =@ f —>f FEyE> T R (C) k)
Txe f Thes X FAEE 2B s e bad
Bthe: FFL 03 =8y
| A (1= Bxl ) £ I Tah— Tahzll

I

Vauf- TaBxll —o

LEr,z A—FRx—0 ST A—x 2 F/L >
$



102

62 Abpamdmatin-scheme o THE

Def. 3. X : Agfw,uq Baracd apace . 2 2
Pzt '

1) o ({Ka) ARY) v
ek okt s bRty B3 e mTS

(X © X #Xo FRRZS HHTH

®&2) X C X2 CA T CXa C
(&3]' ‘ng X\’W =X ,

R} 5 B X b3 Boended idempolint Dimann
W T Rm;,g B=%w  F%&Pbs X 85X, )

@w R T e BB =P ﬁ?“—‘ﬁ;

(2.9 IR) «C . CrEaRE |

| Lemma L. X #  Slouden Bowis [€ ; =12~ ] ¢

4o Banad face v EE | KoE pusitin sy
BET,

(#31) ez F)  VxeY niric »%zt“s,éwmfg -tt:S‘

I x )  wngpen HETS

Moo ¢

(2.4) A | S x'e, —x | =o

R R R N S R L A S O 1



L0

oo

== 2 fikes
R ook . Fx = gi'.f,;(z)e; ) xe X |
:Mzu Pt Jrzan op. 2K 3.
@ RBR =P ( dempotent %)
» Rx—x wX = VzeX

X o 2 E Xm = ¢ é: x‘e, / X fkd}
M Vxex, rrt Rx=x | B g B=Xo
6 Yo CXows D Ke =X
&) dim K =, FRARZ
@D Rba=FRf=F (<m)
cx) 1= C .

g o mkie.  xef =il | ”x",:wf,? IR %<k
Koo b0 & B it Bamack spaceXr 52 vt X 5 X
nkno BHEEAE S [ tien iz &y
It Mo MM ,,/mm "*iﬂ;‘éﬁ‘ﬂ% 1t {1597
il =k Izl s Ry Lk ts kro 2 F 3. BT

I < i)’ < Kk ix|

AR ) Lo P HEY

g T HE l'ek  LEST IR Sk melae
swp IRzl <« | ,
IR“!{ o ;71 "B«,“ ék



104

) L eX® | gres Kote liee cotimues fondind
9 X o separable %3

(//) € — X (ww% mX) &K bE

Fxe — Fx o X (x5

kéggﬁ} e ¥ ) Ffi () — f (0 (h2=)
¥z 3 m e Vewo =2l +FF s N i &6t '
k>N =% L |

] e () — f.;(’f)l < —i—_—- é | (chzsm )

EE L = manx "ilfa I

- (=g
T O
2:: | fo () — 0| 1ecl <g
k) e || <t
It -pxl <e k>N
(7 At X BE XA demiconbinons oferatse
tibs % x> At —Ax (weelbix)
SRy L3 ;;krt", ONERY |
WD OBA it XES Xy aFan  colinom wﬁ;,? |
W  BA {x = & Kn P Xow o b Ao cont. m,é/[,w;
DTS- ’ Px —X i X a compact af o £ :
U 33 TR k
b o v fomma | 2 BEB) ARF hT 3
g

' ” % )(4”‘(11:) € — <

»n
¢}

I IR : AR
i A S T R S e e e

L




i05

Lommaz X N Pragactin. asgeliom ({Xw} m) .
sefloroe Barach space 73 & F X* oka |nopectin
agtim (L (X} {BY) R
(®% 32) “
Rrok® . Fao et meppey  FEDS XF 5
X* adAa ?;ta By E k€3 %Wj‘ ;
. < RB'f x> =<f Rx> , Vae)f
() »k.  (C)= nemp B" i
\(:) B Miwean «g-mw\M sz/url‘é«d‘ W
)RR —RURT = BT (mem)
@ (X < << (Xurs €

ﬂ\_{ x*/ = x*
w (X, = Xo mmz,ér 'Lnf M(xyﬁ_
o IRt cc
(&) O & XEr={Xnoka ,&M,M“,dz Ae,,,,.xm,a
S 3 T wfi{ﬁ‘\' XM= XE KRyies

' %Tﬁj)«?'ﬂ"f /maf/m; B : (K — xS t e
kv fe(X — Efe X'
| < E.f x >».-.—’_-’ <£ x> | o mel,
ko BRI %} R =2 AfW%JGn— scheme 25\“ .
AR T e | EECE |
7



108

bmea-? ((X'* Rn}) té‘ Abﬁwwuf-& Em&[ Aﬁ\ce X
aka Wa‘ /:47«25.‘ t'/‘«klt hx—x  xeX

SPgEos 51z Xoka ﬁ&,aq Compactaat- 2 T Y F e —#5TH3
(%;ét) ot Xm _X &) ' Vs‘ya, Voce X 1= TEC +"7(
thm g b ke Xeoz g IXTJISE S RILEE

3o ’xh xiTVmza i 46 Ko
1Bux—=2ll € I B~ Bughl + I Pg—xl
= ¢ I~ b+ by £ (Ctl)e.
— 3% feAp geﬂ—n ‘ |
I X & Schauder batis § t> peparable Banack space
A ‘T'ﬁ” X#5 Xataa Www? T KT
'Affvvwezm (A, {6, 4R ARY ITRY)  AEETS
I X # Shoudin fosia EL> deperall Mw,mf@
. "@@@2%{“, TR X 25 X* an o colimeus
T b, Pppo seme ({0 WD) {P) (BT m)
ATETT (C’rw@u&w Approx.-schame & oF F T 3)
§3  Gulerkin Approvimaton =B 13 BAED [Bmmnﬂ
Teorem 2. K 1 opoctle nefbrive Banack apace
tple (X, X*, T)‘ = Galerkin Approx.-schame
ey 1081, 1R, (R IT)) slEETs ta:ts

nefping T X“‘\’X* * MW v kA MEE
/0 L §



LG

t> v 711 T =0 f’}g&t,ﬁds?\’%@@ﬁ%‘)%& Ar) T gzng
P 3 1F e . X/0)=0 AN 4o (y4os) EZL 2 B 3/ H
+AarKt TN o s C
(21) | < Tax=Tay, *x~4 > | = A (hz=yn) =2 ) 53,;;)_(%
AR E o
tars it Viex” TN FHEA Ta=f & Fik
Schoma 1= f] cor “’”‘M «//»/ma;.a:h dobrable B 3.
@) (31) T idemeeodinama 2 RE St =T
7% |
(32) , < Ta—TY, x-4y>[ = /\(IIZ\yIf)~ =gl ) Vz,y&){
ARX9L > e FETED | s
'i’?% x, yeX eer Dy |
KT Rx— ToRy, Ri-Pt>| =X (1Bx~R3l) IR*~Ryl
CoE 't;,:gf.T['x,w gk b S i
| S TR« TRy Ra-R17| = A(1R%R#1) IRT-Ry
m300 wX3r TRI=TRY -A.,Tx—fy (wég,g /21~/2y,->1~}
=E) (3;#) £ 23 Err 32 rEvr BHBeox pe), vl
=P A 7:-12,;1 st ET wiE (1) B LENY :
(20 ¥y ’§l a LEeo 7T N
6y ITer=Trl =A Gagr)  PoyeXn

F LR &) 2 v TETS
/"



108

,} *Z—TWWW T 2%X G.2) 1 iH* T s ,25'51
at TX) # %J»X*- IR RLEp T &3 ( Fe
Bronirden [31). 3 T & clowd w X't t855+ 4
107, T=X CLER,T B R Ta=f & Vf’GX*
Rt AM~ < 33 o »
o ;xg = Ey g o Biiemetby ¥ 157&" Ta=f e Vrey
et “’""M "7/7"‘*”""’““;5“ rbochle T %3,
GrE) X # Schawder »@m fe) 3 tT  Vre) s
. = 5— f(x)e -, k)=
-:ti*h* 388 X, B % J20knc 2ETeE
FEX Tz=f )‘f‘ev)(*- sHF 3 RE 0 Gabakon BEE
't : x o o, 50 |
. (3;=} 77 - x= = e s ( X kkE t?i_»)j,:
""Aoﬁj:-t} Q"‘Yilzﬁzqzr‘ff1&%$£0123
Con < TRf, e >=0 | (cnem)
i —Bie R fe 3l G st menbeear 3 At BB
K1 60 opendtionsd _&Vwa;,',;
g T = Pf—-o‘ | 5 ,
kﬂ’i““ X e HJ&d TR) o t%*\, ¥ (35«)
@ (raef,e) 5 e %f-)‘
e e /L L



.ﬂi;t}_

 Theowm 2 o T 2 Z 5 @5

Lo

WM

T v F{F"‘Ff % B
7;@3 corndtant c>o B RS T

(37)

N (TH=Ty, ) | = ocux~gt Cwowe
TR LR ewE, THE Tx=f fef =

e {ber‘:;,ﬂ.f/},ﬂ
( By k1, Ao Tt ¥z >
/

)
o £/ T T

VHH 3 cmdie.
,azﬁm\;,f} Ao nolene iy}’"{:a}q-j X
g

- -
A

-

= Ao

—
ST o
Y
(-4

Re ( T=T# 2] Zc liz=yi°
t mkEF v 3 ‘L\,ﬂ,.t_jf;’

v’,. 3 ﬁ;él»,
B Ta=f
T F3

. feH w PIwn
( Mwi? ,cm.)"

y o
(11 Buowder | F.E. Appeoiimalion-

A

e e

Fundiomal EZuaZ?N . Notmed  Limear »ﬂmaw L veh | Fal
Meck . Ak 28 (1967 33— %2

»
FLAA,

Pye

‘{2’] H’l/w;fw?m , 7. * , pﬁ/wwjzj o 'Dz( /f} Syey W JW - ,‘i’v\a‘ .
: g » ¥ | i o
| /3



110

Med . fonake, 36 (19%) ) #3— g7

Bl Browder . F E., Bowards on  mortnsan ,;g;,«;ézand
agpadins I IMinecs  Joa. el 7 (1748) 617622
(g ,%7,417,( w.v, Wﬂm o snhlerzan
Wwf fremdinal Magw Jowr. Matl. and Med
17 [!’75?“) 3¢3—372 o RN

o1 Mm? LG T Memsteme (mondinzan ) openntin
7.#1«)%@‘ appmes ,  Duke [‘*fm‘z J., ﬁ?‘(!?éé)'u 75k -7 54
16 Zanantonslle | £, The dosar g th omenizad
'AM;» cw&fw o )a/w:tum Bl Gen. Matl Soc.
e (1 16%) 7?/—7?7,

[a,x,} ges »Afﬁa?ﬁéw Brourden- %fﬂ?" ik
CREYIRS &S SR AR R & Y
W&ﬁofn wﬁbﬁm = K erﬁt!i [4] =i |
1t Browder 1§ R o Aﬁwmaﬁm SMZX;, & Rt
EPAFP A 75 YR o Aubn o J:—,'Z%ﬁi?i"lb £] 313
PHATSEN o RE % s £3 &,.Mﬁﬁti = Qﬁﬂ—tkf Soek

)iﬁ.\,"z,\_\ 3. AM a,-%x § '
Eé]y | AW ) fw Pere Aﬁflw«wd‘tn e Mfa@d
R f



3 ,a‘b‘;“w;,v;; P
Ar o doatea eedien S

Bl Soc. moth. Framee | Mémoine /2 (1767)  pp )37
% %;‘%E‘Lil 5; g‘ﬂfﬂ’!ﬂ%’?f‘u’“ ?@t’z’ V’ﬁ 2-» fi g!/ %» ‘éiq ij-%tj\“

ﬁ.?(f/@i"&-—‘thzl 1%_» ose § LT WD

/18






