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Korovkin—-Wulbert FE H 3=

Wk - IL BIHEEB(Sin-Ei Takahasi)

lo Frimo Korovkin (IO EFHBEHMEUOTEETH S0, —H I NEBEHE
HEOCERBIERAFZCII2BEUEHREBI2EPE RS, COBA» SESEH
RUAOIERF D Korovkin HIEREAEARLEUETELZRERMICELORI . B.
Arveson [2]1 T ofe EE 5, FEIT Wulbert BIOEHbEMICESIEA &
OHRIEMFARCL2BEUERLB2EL R 2, COBRRBBA»STHE F.
Altomare [1]1D{tFE & Korovkin-Wulbert MO EFH ZELUR &L B 2 FEHH Kk %,
Arvson % H# " -R¥E LSO C-RE~Ox —EFUELEZZRL L0
L. Altomare BRE A DRI EBMLOEREZLEERL TWw5b, Z&HI[6]11 clo,1]
L OfE H#EAS Korovkin-Wulbert MO EHZ M AT EAEZ KW-EAZHRLTFU,
[6, TJOPFTCINLDOIERAKZEZERLTWS, CITR KW-EHFEOILE» S,
Altomore (110 FAMAF 2 Ldtic, BUMNALOEHBERKBERO. ¥4 27
BLELo KW-EAZZZEELALV. BRRCEEZEMP SBOBRBERO ENDOFE R
MIEEHRR KWWAEFRAETHIFLREXRLV, CHEBEMRAELTORRED —> T
S2BBEMLEOSERVEALOAMERE (ML -FE) »o¥dpN3 0T
H 5o

20 KW—FHlEOERLASNOTVEHER. X, ¥ 2/ v AZf. BX, V) %
X 25 Y ~OBFRBEEARL2EOMEZ 7 VoaZER, S 2 X OWAEE LT 5o
4. & x €EX kLT,

KW(X,Y,S;x) = {T € B(X, Y) : {Tx} CB(X, Y) s.t. lim || TxIl =1l Tl and
lim [| Txs - Tsll =0 (¥ s €8)
= lim || Tax = Tx |l = 0}

LB e CHiZ S TOH2HEN x€EX FTERLTCAKBBIEAZOLKL
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ZEiZbhbd. RIC

KW(X,Y,S) = o KW (X, Y, S:x)
EEBLe MmN E S TOHIMHEDY 2T0D x € X £ TEMRLTITAREBAEN
ROLBREEAONL, HA R KWK Y. S) RS 2MEAFE S s s X »5
Y ~NO KW-AfERAHKREHFIF S, i X=Y@&§ﬁ\$KKWL®&%§\%ﬂ
KR AEAEE S kXT3 X Lo KW-EAREFES, £ <EBICL T,

KWi (X, Y,S;x) = {T € B(X, Y) : {Tx} CB(X, ¥Y) s.t. Tx(X) C T(X) (Y1),
lim [ Txll =1l Tl and 1lim || Tas - Tsil = 0
(Vs €59)

= lim || Tax - Tx |l = 0}
KR TERSNS KM-EAIROGEASBICT 50 ZMERIT LD,
KW(X,Y,S) C K¥i(X,Y,S)
L1735 CW B Wulbert [BIRAROMREBREES L TL o

EHEW (Wulbert[8]) o Q% 3 »s¢2 + Hausdorff ZER. C(Q) % sup-/ W
L2F-5Q Lo#EEEHKBE. X 2 ((Q) oREBHSZEM. S %% D Choquet
BRMPQRFLVEERZ X OREBIZEMET 2, COLEEEER 1 : x — x
(x €X) & K¥(X,C(Q),S) K@F %o,

%W (Wulbert [8]) o [0,1] ZHMPFAKXME. R Z2EHK4&E&, T' 2BAMA

EF %, | 2lEEEBEBRET B, T DEERIKD I Do

(1) 1 € K¥(CL[O0,11, {1,x,x2}). \

(2) 1 € KW(L'[0, 11, {1, x,x?})

(3) I € KW(Con(R), {1, cos x, sin x}).

(4) 1 € KN(X, C(TY), {l,z,27}). CZT X W {l,z,2'} 28T C(T") O
A I el i Rl

(5) 1 € KW(X,C(D7), {l,z,27,2%,(27)%}). T X & {l,z,z",2% (27)%)
a8 (D7) DHERSZERZ XK T
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Z2EI, TIRROBRBEREZRL TV 3,

EE T, (1) (1) T %2 Clo,1] Lo®¥EHEZ, s % c[0,1] LoFERER
FELepHL&E. TS RO ST & Kw(clo, 1], {l,x,xﬁi) B9 %0
(2) u % | u(t)|= constant (t € [0,1]) % 5 C[0,1] OEHKE T 5 &.
u®@ S+ (t € [0,11), u®(Se -6+) (t € [1/2,1]1), u@(51 -61+) (t €
[0,1/21) ¥ KW(C[0,1], {1,x,x?}) B$ 5, CIT 6+ & t £ Dirac #ll
Exz&To
(3) a, b ZIEOEH. T, S % C[0,1] LOoEREEFER LT 3L &, RBKD
3L Do
(1) a(1® 6e) + b(1® S 1) € KW(C[0,1], {1,x,x%}).
(ii) a(1® Se) + bT, a(1® 1) + bT € KW(C[0,1], {1,x,x2, x3})
(iii) aT + bS € KW(C[0, 1], ({1, x,x2,x% x*}).

HE&E. 1®@6+ & Cl0,1] Lo—R o EREERTH 3, F (ii)dnflF T
Wik 2ENHEERS ([TI8H) /4 ((D-(1) VT, T RUT § TEKE L
ZEBEIR TS O LHK WV, ‘

Altomare D74 F 4 7520 Lo KW-EHKE S - &MU KCEL Z2FN
Hik2, 4 E % X ORBZERM X° ONZEE. F 2 ¥ OXBZEH V° OB HE
.t & Y LofitHEd 2, TEBKX, Y) & (EF-FEFETHHL T°(F) C
EAMAdETH S, T T" B ToOREGEEHZELZERT. COHMELS. &
x € X XL T,

KW(X,Y,S:E,F, v :x) = {T €B(X, Y) : {T»} CB(X, Y) s.t. limn [l Ts|
= [ITIl, each Tx is (E,F)-
admissible and Txs — Ts (¥ s
€ S) for =t
= Txx — Tx for v}

EEBLo > TERICEID, KWK Y, S;x) = KWL Y, ;XY 0 Il sx) Th b, K
TRl = VAN
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KW(X,Y,S;E,F,z) = n KW(X,Y,S:E,F, 7 ;x)
X€X

B D, CO—EHIEHRD S & T, Korovkin, Wulbert, Altomare HF ot FE*%
ARRZ2EIHERZ, ZOFHIKROBREEOEEILE T 5,

2

- KW(X, S)

]

KW (X, X, S),

KW(X,S;E, F, ) KW(X,X,S;E,F, =),

KW(X,S;E, ) = KW(X,X,S;E,E, ),
KW(X,S:E) = KW(X,X,S;E, B, Il Il %),
KW(X,Y,S, t) = KW(X,Y,$:X, Y, 7),
KW(X,S, ) = KN(X, X, S:X, X, ¢ ).

E K (Korovkin [4]). 1 % C[0,1] LofEZEEH L T %,

(i) T € KW(clo0,11, ({1, x,x®};M*[0,11)).

(ii) 1 € KW(Cen(R), {1, cos x, sin x};(Can(R))"").
27T, M[0,1] & [0,1] EoilEo (FERIER| Borel) HEL2AKZ KT, T
(Con(R))"T & Con(R) LOIEDONEHLEEEEK T,

FHW’ (Wulbert [8]). Q@ % 2 »s¢7 b Hausdorff ZR. C(Q) % sup-/ &
AEFOQLOEKEBE. X £ C(Q) OBBWAZEM. S 22D Choquet
ABPQEZBLVHKERZ X OREXSZEMEST S, CO L& EHEER/R 1 @ x — x
(x € X) i KW(X,C(Q),S;weak topology)) iKEY %,

A&, Ei1 CE = KW(X,S;E, v) CKW(X,S;E1, 7).

EHE A (Altomare [1]).

(1) @ 2HEXTYH Lo v PHESGTEZOMHEBERP HRO2EKIC—K
LTV BbDET 2, A(Q) % z OFHATQE-HEUS N IHRZQ LEOER
BB 2 ADES Banach RE. T % A(Q) KT 2Q0D Silov ERET %, C
DLE (I, T-FEMAFRI KWAQ), {1, z}) KRBT %, ;

(2) A, B Z# %7 symmetric involution % ¥ > W Banach KT A B H

PN

HELUBEMATE2E>dDE T 3%, S % A ODHHLESET. §7 = {x° : x € 8} &
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Oo (A DF v UTEM) OAZRABT 5505 F 5, 2T X" @ x O
Gelfand ZHHZ XK o KIT §§° = {xx" : x €8} LB Bl llew it B DX
KO R ARY I N AERTEOEF B, COLE. A D B ~ Ok —HEEEEH
i KW(A,B,S USS ;A "B, Il ) KRBT 30

(3) A, B = C'-R¥. P-(4), PB)EZHIZFH A, B O a7 2RF— 2%,
S % A DS EST I EP(A), g€ A" and TS =2g|lS = f=g] i
T bDET B, CDEE, A DS B AD (P (A), PPB)-FEMEAKRRI
KW(A, B, S:A"*,B"*) KIBF o |

B, FH[S]RX LTHi A =B T A RHEAMxX 1 2HFB. 1 €5 DL &,
I € KW(A,S;4°%) THBHEERL T 3, ' |

3o WHZEMEDOKW - {EAI#, a, b Z2IEDOEHE T 5, A(DT) %2 F 4 2 7 B,
C(T") 2#HHEMHEAT ' Fo#EKEKEE T %,

EH 1, B1, B: 2 EEDHEM Blaschke &, Ts1, Tez 2 F N ZF#H By, Be (T
Lo TE&EINE ADT) o ZhHE~OERENEHR LI HIE. aTer + bTez €
KW(A(D™), {1,z 2%}) T& 5%,

HFE. T %2 AD™) Doz hHEADFXYu TR WERHNEBSBL 42 &L, P =
T(z) (z % 2z €EADH)EERTWVWE) EBUVTCT, PE€EAD) Tho (Tf)(z) =
£(P(z)) (z €D, £ €EA(D)) 2iltdo e P(TH) CT! B85 ¢ BER

Blaschke B TR ITHIE R S 1 W,

FH2, T, S % C(T!) ho*hEHS~OERBELEF Nid. al + bS €
KW(C(T '), {1,z z2}) T & %o

EFH 3, Q. ©% 2 vy b Hausdorff ZR. X 2Q LOBKHEM. Y 20 L
OEFEEBE C(0) O 1| 22UCHRERNEM. s 2 X oRSEET Q =
(o €EQ : fEX NN 1, s(w) = f(s) (Vs €ES) = x(w) = f(x) (¥ x
€EX)) 2T bDET B, CDELEE, X S ¥ ~OREBOFERTEMEHZRR
kWi (X, Y, HiCB T %, it ThhiE., KW(X, Y, S) ¥ %,
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T8, toFH3IRBEEWO—##ILE R ->TW 3,

4, FHOFIMWH, HADBPKW-FRHEZEZ2HM T LELTCEELDEREZLDIROE
ECh B, TORIETEZHEAL L S, |

UK. S:x) = (f € X" - g€ X, flell=lfll, gl S=118s g(x)=10)},
U(X,8) = N U(X,S:x)

x€X

ST X B2 NVAER., SBTOHLES, x 13 X 0FH, X" & X oH*LEB%E
B %% 4, '

W1, X, Y 2/ Vv AEMEL, x€EX SCX &3, Hic B %2 [gl-=
I (Vg €8) EHBME V" OB —MBAERET 5. COEE., TEBNY)
BT =0Tgll, T'g € U(X,S$;x) (Vg €EF) Ziiceid. T € KW(X,Y,S: T e, x)
THodo 2T ve ik llylle = sup{lg(y)|: g €E) (y €Y) BBH& I/
LATERINSGMMETD %,

CORMBOTHRIERTHT2EIHKSEHMB., LD Altonare OFEREZECE
AMEEBEE2BAT 2 EEcz2zndo, LOoBELEINBZFEE RTS

EE A" (Altomare [1]) o X ZIMEBRIBEM. X ZZ O HILRER TH’
SRR ERO D LT B A FAREMSEE X OBAKE. B E X OF — M
WHEA. S % X OAEE LT 50 RiT Wu(X,S,AB) ZUTORBHEEEM
fedTRTO x €EX 212075 X OREHSEMEL T 2

L Y ZMNHEBEZER. C 2EAEEERRZ V' 05F -HAESES.
D% C285C Y 0F" —-HBIESE. (T 2 X 5 ¥ NO
B.D)-HBIEFHZOEREEEKERX Xy M, T %2 X 5 Y ~NOD
(MO -BFAMEAET te-linTxs = Ts (Vs €3) 2ifhd bl
+hiE, te-lin Tax = Tx TH 5o
CDEE,
Wu(X,S,A,B) = {x EX : f EA, g €B, £(s) = g(s) (Vs €53)
= f(x) = g(x)}
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THBo
W1 OB (Tn) % lim I Txll =0 TH, ve-lin Tas = Ts (Vs €8) &
RBEBRI BXY) D% b&T 2, CoLE—MEERIEES |ITnl=IT]-=

1 V1) ERET 2EBHER 2, &C

A= {f € U(X,S;x) : |l £l = 1},

B={tex : lltll = 1},

¢ = E,

D={g€Y : Jlgll=s 1)
LB HoT (T B X 25 Y ~0 BD-FEMEHEDOR » PEK B, ¥
7z L £ €EA g€B o f(s) =g(s) Ws€S) Ao egll=s1=1f] 7T
HBHS f(x) = g(x) THb, -TEEHA »»5 TEW(X,S,A B & NHK
BLITI=1Tgll, Tg €U(X.S;x) (Yg€B) THBMS. T & (4 C)-F%.

PE->T 7e-1im Tox = Tx ThHh b, COHEIZT T E KW, Y. S:7e,x) THdHEER
LTWw 3, ]

EE. U, S;x) CEW(X,C,S;x) CUMNX,S;x):= {f €X* : g€X", |legl-=
Hfll, gl S =1]S = gx) = f(x)} ThHbs, TITCREXEHBELTET,

R
IR

EH1ODOFEH, 4 ®acw-r = D7, [A(D7) BFT % D” ® Silov HEHR]
T' tﬁ?ﬁi%%é:?éo Ric S = {1, z, 2%, BE=T! &BLo H->T e &
A(D") ED (sup)/ VAafitH &7 %, Bi, B2 2FPB Blaschke . Te1, Te2 %
EHEN B, Bo RE-TEEEINS AD7) o T hBEHS~DERBEEFERLR, a,
b ZIEDEHR&E L. T = aTer + Tee LB O EE. (DITH= |l T zell
(Vzoe € T'), (ii) Tze € U(A(D7),S) (Mzoe € T!) ZREIE, WHEL » 5.
T € KW(A(D™),S) BB EHIINhEHOTEHEHIEDLBE, £IT zo € T! ZEE L.
%9 (i) 2#/R%o T"ze = aBi(ze) + bBa(ze) KEBEL T, [[T'zell=2a +b T
3. o T |

ITH=1aTt +bTell < allTell+bliTell < a+b=[Tzall =T l=lTI
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o (1) BEDPN B, RiZ (ii) 2% TORKROEZHEEMT v € (A(D7))”
A BH5:T'ze| S=w S, vl Tzello CO&ELE v =T"20 ZREE
B, £27T A(D7) CC(T') &R LT, Hahn-Banach OLKREEL S || |
=l vl  AD) = v 83 g €(C(TH) ZWB, 22T (T & T!
LtodEKGEBEE2EX Y. 4 z1 = Bi(ze), z2 = Ba(za) EELo €T z1, ze

ET' THD, ad 21 + bSz2 13 T'ze O C(T') "D/ VARELHEELERL > T
Wao E~>Ts 2 IS =1(adz1 +b8z2)|S THbB, £IT. z1 = exp(ib),

z2= exp(if 2) &€& T,
2 (z%) = a exp(ik0@ 1) + b exp(ik@ 2) (k =0,1,2)

2@ %0 ®-T lullslTzell=a+b=psllpgl. 2htk o RERM
BLHBEZ, $T& t(z) EC(TY) EHLT t(ei) € Can(R) (z = & 9)
A SR EERE t LT 5L, ARCMRAEERTHD., 20NN EL%E
Tt kg BE u” = () () B’ Cen(R) LOFREH ER 3, % 12

g ¥(exp(in6)) = x(z") (n =10,1,2,...) Thbodhr o, LRXEADET

© “(cos k@) = a cos k@1 + b cos k6 2

g " (sin k6 )

a sin k@6 1 + b sin k@ 2
(k = 0,1, 2)
(6-61) (6 -0 32)
283, #I7T T(8) = sin? ——————  sin? — (6 € R) & &K
2 2
E. T B {1, cos@, sinf, cos28, sin28 )} THRI NI Co2n(R) DEEZR
SEMOBEZETS 2256, EXdb S p™(T) = 0 BEEHEHh 2, Chdds p”

DEHER (61,602} (mod. 27 ) &b, u” = c69 +a'50 EELCESHER S,
1 2 ‘

LAPAL IR EADPSEDBIC a=c¢, b=d TRIAREXTSTT WV, EoT p =

adz1 + b8z, TH&MEA A(D) THELT v =T"z0 218 %, O
EH20FHFE, Chi3ttoFEBOIEHEZEZ LT NITHE W, O

STCEHIOMEHARL IV AL, GEH,. TRELIXVEHRAELSTHEEREINIEK
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HEBMLOSERMFHZODPMEEL2HE L L TBRNBE, Thid W Holsztynski
BICL2HHBBEOERIEAZONOHBEHOKKER~DIEKE LE X S5 %,

M2 (HM&X-8E) . Q. 0%z v s} Hausdorff"’;'EFB‘i\ X 2Q LoEE
ZH. T2 X SO LOMBEKE C(0) ~OSERBIEAKZ. %2 X MY
Q0 Silov A LT %, CoL&E, TX) KT E2O0DOHER dran (@) &
A1) (®) POTOE~OEFEER v & | u@ | =1 (PE drx) (D)) %if
2 u € C(d) BEALLT. (TX)(P) = u(P)x(z (1) (¢ €Edrin (D), x € X)
B D I D,

EH 3 OHEH, HE2 0T ERET S, HL TR X 5 ¥ (C(P)D 1 %
GURERDZER) ~O0FRMFEAKRLELT %2, 5 E = {SelY : PEdrx) (D)}
B, CIZT 6elY i ¢ Lo Dirac AIED Y ~OFHBEEXRT. o TZOD
JVARHEIR L ThHb, 0D av s bEM»S ERBR Y OF -HABIESE
THE2EBN B, Fio e i3 TX) HEBT S E(sup)/ Vv afiiflic—HKLT
W3, ¥ '

T°(SelY) =u@®dzm | X (VP EdrxH (D))

CEEBEINE, M/ rvaxd-T (IT°@I=1, #->-T T I=1TI

(Vg €F) 2185%, RKic S 2 X OBHEAT Q = (w0 €Q fEX, 1] =
f(s) Vs €3) 2 x(w) = f(x) VMx €EX)) 2T dbDET 3,
CDEE T°(g) EUXS) (Wg€EE) TH2, EBMEERED ¢ €drxr () el
| p(s) s €s), lullsiTel-1 %
t(P), f=uw(P iy EECE, EXD2 S

1, s(w)

T g=6pl Y EEE. (T g)(s)
5HEX‘ 75:%;2_50 ﬁE’J‘—C(I)

s(w) = u(P) " 1(Ts)(P) = u(P) 'u(s) = f(s) (¥ s €59)

LB, Biw [[fll=Ju@ ]| "lells1THars, S ORIERELD
x(w) = f(x) (VW x €X) 2B 2, LALCOHERIBILERXA»S T°(g) = ¢ %2FE
BLTWBOT T(g) €EU(X,S) (Wg€EF) BWiRd Nl o THBELLS TE
KW(X,Y,S:7€e) THB, £ T B(X, V) otFDd % » b {T,) T Ta(X) C T(X)
(Ma), 1im I Txll =TI &> lim [Tas - Tsll=0 (W s €3) 2@MiT bD%
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EZBHE.TE€ KWXY,S:ze) 5 lim || Tox - Txlle =0 (M x €X) KD
ﬁooL#L%Tﬂ-Txﬁﬁﬁi@TH)KELTU%#BIMI”ﬂ—TM
=0 W x €X) TRUIAFESE V. 2ED T EKNi(X,Y,S) Tdh B, #Hic T 2
LEHTHENIE. £ TTAX) CTXK) Y2)) RRBHBH5 T € K1 (X, V. 5)

TdH b, g
BE: S5 (z1,....zn) 2B EVFHLOERRZ2nf@oAEL, X 28EZLHE LD
EHEEHEO {z.,..., zn} ~OHIBOLE, S = (1,2,22) CX &4 3&, L 1

=3 75 KW(X,S) =B(X) TH3, I ATnHA4PLESHE]LI THE 3 KW-
EHZRROBKEB O DIRERER SN 3

TEBMX T OFARRAE (tij) &b & ti = (tir,..., tin) & X° O
BEHRLBT, ti €U(XS) (i =1,...,0) &7 >TW 5,

PIAEE ti TNOYWTEZOBERO—2 IV E 1 OBERHTTHIZITZTTH 5 #
BYERAR TEBZOPTH 2, H-THAR KWAEARZHETTEE»0OPHEL
DL 2FLHLAERBLRV, THEESBROFHELNL S I,
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