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1. FU®IC

Z,Z2t N,R,R* # zh ThBHEEOES ATh B LKOEE, B
RELKDES EBRLROES AThVEHEKOEE LT 5.

C # % Hilbert ZE H 0B TAVHBIEG LTS5 . ERT:C - C
&, IROEH% Wi 3 & & nonexpansive mapping &b d:

HED 2,y e C LT ||Te—Ty|| < |z -yl

B #]® nonexpansivemapping ICxf§ % A = — FEHE [ Baillon [1] I
Lo TRDES KBLNE:

FHE A C 2BchvlrONA HOBSEEEL, T 2 C b C
~® nonexpansivemapping ¢ 35. » L T BZAREAZETE, Cesiro
means (1/n)Yi2s Ty 3 T ORENE y KHBRTS. 3L C=-C T
T 2 odd,(FHbBT(—z) = ~T(2)) BbE, St dd 3 T OREIA y
CHRIR S 5 .

CDEE 2 e C LTy =Py 8L E P C »pbREA
g4 F(T) ©_L~® nonexpansiveretraction & &Y, n € ZT KL T
PT =TP=P TxeC XL T Preclo{Tz; n€Zt} ¢HoTwn
%.2CTclcod i A DMEDOHETH B,

S ={T(s);s e Rt} & C »b C ~® nonexpansive mappings D
family & $%. ¢t % S BiR%HkF & & C _ED nonexpansive semi-
group &V 5: T(s+1t) =T(s)T(t) (Vs,t € RT), »OER t — T(t)x &
HEED v € C IKxf LTESE. Baillon & Brézis [5] ZIROEEZEA L X

FHB L SOLEREHEES F(S)BEThWET S L (1/t) [ T(s)xds
Ft—ooDe&DDHILBREN y CHFHRRT 5.



CDLE y=Px &¢BLE, PR C b F(S) D_E~® nonexpansive

retraction T, PT(s) = T(s)P, s € RT, 22 Px € clco{T(s)z; s € R},

C ¢thoTwns,

ZH A, BD X 5% P % Ergodic retraction &5 . EHE A X, S=2",
FHEB IS =R Cwid Hilbert 22D & &, » 3 mean @ net 23 er-
godic retraction ICFH. XIZFRIRT 2L Lk vnoTwnwd, o — NEHIKC
BT, TD ergodic retraction P(= T(u)) 25 unique CHFET 5 T & 1A
HEITH 5. @ unique AFEZRE L TH 5. {1} % asymptotically
invariant 7 mean @ net; FIZ & S = ZT T, pio = 1, = (1/0) (05 6(4))
(3EBM) 43, r(s) & s ZVF shift 33 operator &3 3. {s3} %
S O HERE®D subnet & L, 1 % {7(53) ta }(a,3) @ cluster point, {(o/, 3)}
Z {(a,3)} @ subnet T {r(sp) to} B puthddbnrts T3¢
(& invariant mean & 7% Y, T(r(sp ) o) & T(p)x KBRS 3. T(p)
2% unique A DT, T(r(s3) o) & T(p)a ~FPERT 5. {s3} & S
HEED net BOT, TR T(r(s) 1a)r 28 s € S KBALT—8IC T(w)a
~ BIRT S Enbrd (T, flziE T % nonexpansive & L,
Tn)x=T"r 538, T(p)e=(1/n)(Th,T'x) LY, EHE A »E
biLsd).

C @ ergodic retraction OFFEX Hilbert ZfEic BT, JEA#TH 3
amenable semigroup €} LT Takahashi [40] IC X - CTHEEA & #u, uniformly
convex 7 Banach ZBEJIC 3\» T AJ#i7% semigroup I3t LT Hirano, Kido
and Takahashi [16] IC & - TEEBHE L.

B & 1% Banach ZEfE]iC 3\~ T JERH#iA semigroup Cxf LT ergodic
retraction IR 2 EHE B DT 28 THET 5. 3HITR, nonexpan-
sive semigroup _E® almost orbit Z#85E L & almost nonexpansive curve
DIAT— FEHEE, 4TI A% semigroup DRI AT — FEH
CONWTHET 3.

2. Asymptotically Invariant Net & FESES

S & IR YLD & &, semitopological semigroup & \» 5: Hausdorff
topology % % - 7% semigroup T, Vt € S KL T, S &b S ~DEH
s> st, s ts ASHEREE.

E % £ Banach [, C,(S,E) % S s b E ~0 HFREEHER »
b7 % sup norm IC & % Banach B & B, u € C(S) 28 Cu(S) E
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D mean THB LW, |lp]| =u(l) =1DEEEVS. thidX, Vf €
Cy(S), lim f(5) < pl(f) < Timees f(s) EFMETH 3. €0 p IcH LT,
vector valued mean 7(u) T EETS. ThbLDH

(1) € L(Cy(S), E)

T (]| =1, (e =2, v € £ ¢HBBdDTH%. T, Banach 28
M E,FKfLTLE,F) & E »b F~DEFREFESR D LA 35 Banach
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ZERICTH 5. S ZAMZER, Co(S,E) = {f € C,(S, F); f(S) #% #HxI§5 compact }

EBL.
EF ([13, 40,23, 17)) f € Co(S,E), u € Cb( LT ay,

v p(f(s),27) (€ E) &y k€ E. 1 =71F € L(Cy(S)*, L(Ce(S, E), E))

Er(p)f =27 TEET S Tk well defined THBLZ eabp b, K
DIRE D AL,

A% ([23]> |
D () fI < el £
OU(M1~MU |
(ili) 6(s) € Co(S)7, é(s)f = f(s), f € Cu(S),2(s) € L(Cc(S, E), E), £(s)g =

g(s). JEC’((SE)&*N?: T(6(s )) e(s); |

iv) S : semitopological semigroup &3 % &, € Cy(S)*, s € S Kt

(
LT, 7(r(s) ) = r(s)"r(p).

COWEZMS &, mean 2 - 25 EFEHIC K 3.

S % semitopological simigroup & L, S = {T(s); s € S} ¥ C ko
nonexpansive semigroup & LU, B AREHRES F(S) BETHANET 5.
CDLE T()xeCo(S,E)THB. T(pwr =1(u)(T()z) ¢BL. Th
bbb Ve E* Kxf LT,

(T, a™) = (T(T(+)), 2%) = p(T(s)x, 2~).

S) = {f:S =R |Ifllh:= 2 |f(s)] < o0},

SES

P(S) = {8 = Rs |[fll := sup|f(s)] < o0}

EBFBEDS) = I(S) THE. ((s)f)t) = f(st), (r(s)f)(1) =
flts) &EL.

E % uniformly convex Banach space, C' # E ® JEZ2hHFFNES
S={T(s); s € S} & C k® nonexpansive semigroup &3 5. HTX XK



DEBREB L.

B ([21])

(a) Cp(S) 2% left invariant mean %> &{RET % &, finite mean D
net {\,} BHFEL,

lim IT(U(t) Na)x — T(Uts) Ao)x|| = 0 uniformlyint € 5 (Vs €
SV e Q).

(b) S : right reversible &3 3 &, Vo € C, V finite mean A on Cy(S5)
Xt LT,

1T161191 |T(s)T(1(t)* N)a — T(I(st)"A)z|]| = 0  uniformly in s € S5.cc
C, finite mean &1&, co{d(s); s€ S} DD LTH .

(a) LD WTE, |TU(t)Aa)2 — TUEs) Aa)z|| < e = 1) Al D
T, B[ & & (& Day OFEH [12] X YK Lo, FERHED & ¥ (X Mackey
topology T(I(S),Cy(S)) #EL BT LIChE. CDOLE,

{(T(t)x,2*);t € S,2" € B(E")}

@ absolutely covex hull 23 o(Cy(S),11(S))- 4% compact TH 2B & %
SR 5 C L XBERA D, D Lemma FERATH 5.

by ILDWT: S ZA[Hae LA =57 ad(s;): finite mean &3 %. C
®» & % Hirano, Kido and Takahashi [15] & ¥,

lim | 7(s)T (VT (1) = TAT ()T (1)

= lim
tes

T(5)S aT(s0T (e - 3 aT(s)T(s)T(1)a
1=1 1==1

= 0, uniformly in s € S.

+Thbbohid, T(s) B +2ERERE- & orbit L TR & &AL affine
THBTLEE->Tw3EA, (b) D noncommutative semigroup D
version T» 5% .

INLERFST, ROEELXFHATE 5.

EH ([21]) S#% semitopological semigroup & L, E % uniformly convex
Banach space, C% 22k HREAMES A E 0 BYEF L, S =
{T(s); s € S} & C E® nonexpansive semigroup &3 5.
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p % Cyp(S) ED mean &L, A(S):={s€ S st=ts, Vt€ S}, S D
algebraic center &3 % . IR Ir-o.
(a) T'(p) & C _E nonexpansive;
(b) T(p)x € F(S) (Ve € C) &F5 &, T(n) & C Lk retraction TH 3 :
(¢) S % right reversible & semigroup, u % ® % right invariant mean
s - )R
(i) T()T(s) = T(u), Vs € S;
(i) T(s)T(p) = T(p), Vs € A(S);
(iil) T(p)2 € Neegcleco{T(t)x; t > s}, Va € C.

C #uid Hirano, Kido and Takahashi [16] Z#IE L Tw 3.

(FERE) (18] TRRZFAHLTWw3: S % right Eberlein-weakly almost
periodic (FHb S {T(s)z; s € S} 28 Cp(S, E) DT FXFH compact)
BRET S &, (b) T(p)r € F(S) Bvi 3. X<, (c) (il) # Vs € S T
MHLTELXS.

3. H[#i% semigroup ET® Almost Nonexpansive

Curve

S % W[#ik semigroup, H % Hilbert 2Z2f ¢35, wuw : S — H 2
almost nonexpansive curve (ANC) TH 5 & &, =(-,+) : Sx S — R »ff
FELT,Vs,t,he S KxfLT,

lu(s +h) —u(t + 1)||* < JJuls) — u(t)|]® + (s, 1)

Jim 2(s,t) = 0.

CCeThlELEZL LS. koa—v —[E®ZZ 5.

du 3
Ef(t) + Au(t) 3 f(t), t >0 (%)
'U('O) =2z,

A% H T® maximal monotone operator, f € L'(0,00; H), z € cl D(A).
(*) &, unique 7 integral solution w(t) %2, €D wu : Rt - H &
ANC ¢ % 5. ~ -
cet ety = [ IFONd8+ [ I7(6)]ae.
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—fC » % nonexpansive semigroup ¢ almost orbit i ANC &% 3.
u:S— H @& “curve” BOT, RNEIREREZERTE v, 2
b2bDELTROERRTEET S:

Fi(u):={a € H; |Ju(t) — x| < fluls) — . t > s},
F(u) = {z € H; 3'1}6113, Juls) — 2|},

X % translation invariant % [*°(S) OEPSIZEME & L, constant % & s

bDEF 5. X kO invariant mean p 1 LT,

F.(u) = {x € H; |Ju(t) —z|*> < ||u(s) — z||® + we(s,t), t,s € S, t >
s}.

—f&kic, Fy C F, C F23p Y aL.

nonexpansive semigroup S = {7'(s); s € S} WX LTF(S) C Fy(T(-)x)
TH 5. \
H % Hilbert Z2fl& L, C % H © FAMSES, v : S— C, BR, 1
% X ko submean ([30] 28) & L, p-asymptotic center R CEHET
5.

p-AC(u,C) == {x € C; p,fluls) — 2| = uelg tes Ju(s) — y)I*}.
e

w="T()x DFRFEAEF D singleton & %5, BAXBROEHEZEB .

EE  ([22)u : S — H % almost nonexpansive curve & L, |lu(-) — y||°, 2(s,

X,y€H, se€§, pu% invariant X £® mean &L, P : H — F,(u):
metric projection & §5%5. D& & Pu(s) — u(u) € u-AC(u, H). T
T, u(p) = 7(p)u.

ChE S=Z2Z", Rt ot &Td ANC LTl HILERTH 5.
P % H &b F(u) ~® metric projection &3 % & W ZFRNE L A
B % % (Rouhani [34] B2). XIROEH*E .

EHE ([22]) w:S — H :almost nonexpansive curve, ||lu(-)—y||%, (s, ) €
X,y€eH se€S, {u}t % (a) X ED asymptotically invariant % net,
X%, (b) strongly regular & net £33, cDE &,

w(r(s) pe) = u(p) € F(u)n () cleo{u(t);t > s}
s€S
= pu—AC(u, H) uniformly in s € S.
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T TT,net {u.} C X 2% asymptotically invariant T % & &, Ik

DEEENS:

1.

2.

3.

Lo — 7(S5)" 1o “50 (Vs € 9).

X, net {ua} C X™ 28 strongly regular TH % X, RO EE %NS

sup, [[Hall < oo;
lim, pa(l) = 1;

lim, [[fta — 7(8)"ta]l = 0, Vs € S.

T T, strongly regular 7 net OFIZZ1F X 5.

n—1
AL nGN} TTT, p(f) = 1/71)2)‘ for f € Cy(Z7) =
1°(Z7%);
{is; s€(0,1)}, TTT, Z k)for f € Cy(Zt) =
1(Z); -
n—1
{1: n € N} TTT, u,(f) = (1/n?) > fi,)) for f € Cy(ZHx
1,7=0
ZH)) =1®(ZTxXZ");
{1s; s € RY\{0}}, 2, w(f) = 1/s/f t)dt for f €
Cy(R*);

{ns s e RTA{0}), 2T, po(f) = 5’/0 e f(t)dt, f € Cy(RY);

[o @]

{ity; n € ZT}, TTT, u,(f) = an,mf (m), f € Gy(Zt) =
m=0

AR(ZY), 2 LT, {Gumbamez+ & strongly regular matrix (Lorentz

[27], Brézis and Browder [8]). {¢nmfnmez+ %5 strongly regular
matrix TH» % ¢ 3, ReWmiAT LELRE 5!

(a) sup Z |Gn.m| < 00;
ne€Zt ;=0

o<

() lim > gom = 1;

m=0
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0o
(C) ”h_nolo Z |(I'n.'m+] - (I'n,)71| = 0.
m=0

e s € RY), c o, / Qs ) f(t)dt, f € CyRY),
Q(-, ) & strongly regular kemol (Reich [32]) T, »ATS
Q : R*xR*t — R #% strongly regular kernel T» % & Xk % i %z
FTEERES:

(a) sup/ [Qs,t)| dt < oc;
0

seR+

hm/ Q(s,t)dt =1,

OO

(¢) lim |Q(s,t+h) —Q(s,t)]dt =0 for every h € R™.

§—00 0

ROFZR#EBS.

% 1 (Rouhani [34]) {z(n);ne€Z*} % Hf% H O dD almost nonex-

] 1 n—1 .
pansive sequence &3 5. L&, — Z x(i+k) — y € lim-AC(x(-), H)
=0
uniformly in k € Zt.

% 2 (Rouhani [34]) {w(t);t € RT} * BFREHKA H OHFD ahnost non-
expansive curve &3 5. z(s,-) : continuous &%+ 5. CDEE, / u(t+
R)dt — y € lim-AC(u(-), H ) uniformly in h € R*
% 3 C(C H): closed, convex, T : C — C, nonexpansive , Fix(T) # 0 &
T5.

’ 1 n—1

(i) (Baillon [1]) zo & % Va e C, - ZTH-kl‘ — y € Fix(T) uni-

=0

formly in k € ZT.

(ii) (Rodé [33]) Va € C, (1—35)Y_ s*T"* 2 — y € Fix(T) uniforinly

i=0

inkeZt.

(iii) (Brézis, Browder [8])  {¢nm}nmez+ : strongly regular matrix &
T5. Veel, 2% o tamT™" — y € Fix(T) uniformly in k € Z*.

5 4 Hirano, Kido and Takahashi [16] H % Hilbert 228, C(C H) : B,
7,5 :C — C nonexpansive T T'S = ST, Jzg € C, {S'TVx¢; i,j € Z+}
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REHRLTS. cotk,

1 h—l . ) . i ) ) )
Vered, = STRTIR € Fix(T)NF(S) uniformly in h, k € Z7.
2

=0

%5 S={TI(s);s € S}: nonexpansive semigroup on C &3 5.
(i) (Baillon [1], Miyadera and Kobayasi [29]) u:Rt - C % &
i S @ almost orhit ¢4 3. cDE &,

1 s
Z/ u(t+h) — y € F(S)(= A710)) uniformly inh € R™*.
s Jo

(ii) (Hirano, Kido and Takahashi [16]) _k &[E UARZE.

5/ e*u(t 4+ h)dt — y € Fix(S) uniformly in{ € R*.
0

(iii) (Reich [32]) k&R UARZET, Q(-,-) % strongly regular kernel &
T3¢,

/ Qs.tyult + h)dt — y €S uniformly inh € R
0

4. Asyptotically Isometric Semigroup

COETH, MFHBREEIC O WCHHT 3. S % commutative semi-
group, C' % closed, convex % E O¥538ESE, D C C,S={T(s): s € S}
% C ko nonexpansive semigroup &4 3.

EFE S 2 D _E asymptotically isometric TH 3 & FIRABEHILD & &
NS ’
Jlim, |T(s + h)a — T'(s + k)y|| uniformly in h, k € S.

s<tDEEt=t+s5 B,

IT(t+h)e =Tt +kyl| = T +s+h)a—TE +s+k)y|
< | T(s+h)a —T(s + k)y|l
Wz MR I —MRCAFET 525, bk 33 —BEWESERYT 2. chid

Bruck [9] (S = N). Oka [31](S: commutative, totally ordered) O E#H*
HRLZDDTH B, RICHIHZT 3.



Bl (i) T(s): isomety,
(i) 3{sa} C S, T(sq)x — Ty,
(iii) E: Hilbert space T T'(s) #% affine, X{& odd mapping D & &.

ROEE*B .

FH ([23]) F % uniformly convex 7 Banach ZEf#], C closed T convex
k E OEWHES, D C C T, %% C _Eod nonexpansive semigroup S =
{T(s); s € S} 78 D L asymptotically isometric TH % ¢ F5%5. CDELE,
(a) EED C(S) L@ invariant mean p KX LT, T(pn) & D 2
b F(S) ®_E~® nonexpansive retraction T, T(p)T(s) = T(s)T () =
T(p) (Vs € S), T(1)x € cleco{T(t)a; t € S} (Va € C.) Vo € D, F(§)N
Nees{T(t)a; t > sy ={T ()} &A%, ¢ TT(p)a=7{u)T()x).

(b) {1ta} & Cu(S) Lo, strongly regular 7 net &% &, T(r(h)" pia)r —
yo =T (p)z = 7(pu)(T(-)z) € F(S) uniformly in h € 5.

(EE) [20] TH, S ® Eberlein-weakly almost periodic DIRED b ¢ IC,
roOBEEIANBOGECHIFEL TS,

5. Vector Valued Weakly Almost Periodic Func-

tions

—75 Ruess and Summers (1988,1992) (X4 < i#& - 7 HiE CHFHIRE
H OREFFH L. chZiBAL LS.

f : R — E # Eberlein-weakly almost periodic T& % & ZRD &
E%wv5: {r(s)f; se Rt} C Cy(S,E) # HX§9 compact. Tt ¥
% /0 t f(s 4+ h)ds — z € E uniformly in h € R*. §iC E % uniformly
convex Banach space, C % F DM ARDES, » € C, nonexpan-
sive semigroup S = {T(s); s € R*T} 2% asymptotically isometric on
{2} £93. co & & T()a I Eberlein-weakly almost periodic & 7% 9,
%/Ot T(s+ h)zds — z € F(S) uniformly in h € RT.

BxZ ch% [17) T commutative semigroup 1€ —f&{t L, ergodic
projectin & ergodic retraction I DWW T OFEREH, XH % Lipschitzian
semigroup %% Eberlein-weakly almost periodic T» % 2o D (BE) +454
FHEBx.
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W(S;E) % S &b E ~® Eberlein-weakly almostperiodic B £k
DESR LT 5. IRP% D Eberlein-weakly almost periodic function %
TERIALT— FEHTDH 5.

EH ([17) U(s) = r(s) % W(S;E) k@ translationoperator & L, 7 =
7 = sWEE (2B L T5. DL E

(a) Cy(S) EDERE D invariantmean p 1 LT, U(p)f = 7' (u)(U(-)f) €
W(S:E); f € W(S;E) 28 & (U()f € Co(S, W(S; E)) ICHER), U(w)
BZW(S; E) 2»b E ®_E~® nonexpansive projection &% 9, U(p)U(s) =
U(s)U(p) =Ul(p), (Vs € S),{U(u)f} = Encleo{U(s)f; s € S}, (Vf €
W(S;E)) £t 5;

(0) Uw)f = 7 (u)UC)f) = T(w)f, f € W(S;E)

) {1} & C(S) © strongly regular & net & 355 & Vf € F =
W(S;E)N RUGC,(S; E), 7(r(h)*ua)f — y = U(p)f € E uniformly in
heS {Uwf}=FEnclko{r(s)f; s€S}. €T RUC,S;E) & S &
b E ~O—REFEGEHr bR 28E ie, r()f BERETH 5.

V:iC— ClrestLT, ||[V] = sup{ 2=} & % Lip(C) == {V; |V]| < o0}

llz—wll

EBL.T:S—Lip(C)#FHLT S (ThbD {T(s);s € S} # Lips-
chitzian semigroup)

EFE T : S — Lip(C) # D ko asymptotically regular % representation
TH B LR, limees ||[T(s+t)z—T(s)z|]| =0;(Vt e S,Vze D) DLt k%
g9.

toEEORELTREES.

% E % Banach 22[], C % E © HWDES, D * C OBHES,
U: S — W(S;E) % translation oA 3EE, T : S — Lip(C) #
Eberlein-weakly almost periodic 2»2 D _E® asymptotically regular %
FE, K = sup,cq |T(s)]| < 00, u % C(S) k@ invariant mean &3 5.
T D& ERHRYILD:

(a) T(u) & D &b Fix(T) @ _E~® Lipschitz %& retraction T, [|T(u)|| <
K, T(u)T(s) = T(s)T (1) = T(p) (Vs € ), T(p)z € clco{T(s)z; s € S}
(Ve € D) t %3,

(b)Vox € DIcf LT, T(t+s)x — y = U(u)(T(-)z) = T(u)x € Fix(T)
uniformly in t € S.
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T T()a 25 »w>2 Eberlein-weakly almost periodic & %& % 2=23H]
BMEhd.

EE T:5->Lip(C)»DCCERSEHE THdLRRDLEEERT
5:

Vo € D, V net {s,} C Sst. T(sq)r — y € C = T(s)T(sa)r —
T(s)y (Vs € 5).

S=(ZY) Xz (RY)Ye¥+3. I C{1,2,....k}extLT, S = (Z*)!
oo (RYY eB& EHT . S — Lip(C) % Ti(sh)x = T((s7,07)),2
ste S, J={1.2,k}\I, v e C TEHTS. ccTc 0/ @i s, o
zero element T»H 5. v
T:S—Lp(C)» C oEPEE D £ RSEHTH S L3+~
DIC{L2,... k} & LT, T; D k RS-EHR THBLE% 5.
ROGEIC T & 8 RS-EHTH %

1. 2 € D, O(x):={T(s)x; s € S} 7% %t compact;
2. {T(s); s € S}: affine mapping;

3. E % uniformly convex % Banach 22[ , C # E QMBS ES
&L, T:8S — Cont(C) #FH (F4abb {T(s); se S} 28 C £
nonexpansive semigroup), I' 25 D _E asymptotically isometric.

EH ([17) S=(ZT)* or (RY)* &L, E % Banach 22, C % E ®
RS EE, D % C OBSES, T:S - Lip(C) # D ko # RS-FH
T,sup ||T(s)|| < oo &3 3. T L& RIEFE:

s€S

(a) T(-)x, € D & Eberlein-weakly almost periodic T3 3.
(b) {T(s)x; s € S} & HXIFTF= 57 .

EoRED D &T, orbit 23 HXFF2 v 7 + A b IE Eberlein-weakly al-
most periodic ¢ A5 bJTH 5.

Ruess and Summers [39] Tk S = R™ T T(-)x 2% Eberlein-weakly
almost periodic T RS-FH o & ¥ strong convergence theorem % FFEH L
Twnd. rdchz—RKRIiELTw3.

FEHIC 3T, strongly regular & net DHY FIC X > Th X ADR
BEOLNDEE, FDS5HD1ODB%EET 5.

% E % uniformly convex % Banach Z2fE], C % E © BHMEOES,
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V. W € Cont(C), VW = WV, FixVNFixW # .z € C, lim ||V suthipyrsithay,
51,83 —00

Veathipysitk gl A3 by by, kL ks € ZT KB L C—RRICHFEET 2 LIRET
3. CoEE f(s) = VW for s = (51,85) € (ZV)2 &BLE f

. L = .
(Z*)?> — E & Eberlein-weakly almost periodic &% 9, = S vithiyitheg
T

y € FixV N FixW, BRI hy,he € Z7 KB L T—HE.

EDIC limyg, oo ||VETEWS2 ey — VEWS2g| = 0 (Vi,t2 € Z7) &
T35, cprE Vatuhwetty g e FixV NFxW, BOR@E t1,to € Z7T
K% Lf""‘*% (-5‘1.,82 — OO)

(FEBH) T : (Z1)? — Cont(C) % T((s1,82))x = VIWSz, (51,892) €
(ZT)?, 2 € C TEHETS. u, % strongly regular 7% net OFID (b)(iii)
DYDETS. T5ET(r(h) ) = (1/n?) TPt Vithwithy =
(hi,hy) € (ZV)2. BEo T, EH L B nbBONED.

(FEE) [19] T&, Bl_E% semigroup @ Eberlein-weakly almost periodic
DRED S L, FEAHARGEICHIERL T 5.

L3 3k

[1) J. B. Baillon, Un théoréme de type ergodigue pour les contractions non linéaires
dans un espace de Hilbert, C. R. Acad. Sci. Paris Sér.A-B, 280 (1975), 1511-1514.

[2] J. B. Baillon, Quelques propriétés de convergence asymptotique pour les semi-
groups de contractions impaires, C. R. Acad. Sci. Paris Sér.A-B, 283 (1976),
75-78.

[3] J. B. Baillon, Quelques propriétés de convergence asymptotique pour les contrac-
tions tmpaires, C. R. Acad. Sci. Paris Sér.A-B, 283 (1976), A587-A590.

[4] J. B. Baillon, Comportment asymptotic des itérés de contractions non linéaires

dans les espaces LP, C. R. Acad. Sci. Paris Sér.A-B, 286 (1978), A157-A159.

[5] J. B. Baillon and H. Brézis, Une remarque sur le comportement asymptotique des

semigroupes non lineaires, Houston J. Math. 2 (1976), 5-7.

[6] V. Barbu, Nonlinear semigroups and Differential Equations in Banach Spaces
Editura Academiei R. S. R. Bucuresti, 1976.

[7] H. Brézis, Opérateurs mazimauz monotones et semi-groupes de contractions dan
les espaces de Hilbert, North Holland, Amsterdam, 1973.

[8] H. Brézis and F. E. Browder, Nonlinear ergodic theorems, Bull. Amer. Math. Soc.
82 (1976), 959-961.

[9] R E. Bruck, On the almost-convergence of iterates of a nonexzpansive mapping
in Hilbert space and the structure of the weak w-limit set, Israel J. Math., 29
(1978), 1-16.

[10] R. E. Bruck, On the convex approxzimation property and the asymptotic behavior
of nonlinear contractions in Banach spaces, Israel J. Math., 38 (1981), 304-314.

[11] R. E. Bruck, Asymptotic behavior of nonexpansive mappings, Contemporary
Mathematics, 18 (1983), 1-47. ~



12]
13]

[14]

(29]

[30]

[31]

M. M. Day, Amenable semigroups, lllinois J. Math., 1 (1957), 509-544.

M. M Day Fized point theorem for compact conves sets, Illinois J. Math., 5 (1961),
585-590.

W. F. Eberlein, Abstract ergodic theorems and weak almost periodic functions,
Trans. Amer. Math. Soc. 667 (1949), 217-240.

N. Hirano, K. Kido and W. Takahashi, Asymptotic behavior of commutative
semigroups of nonexpansive mappings in Banach spaces. Nonlinear Analysis, 10

(1986), 229-249.

N. Hirano, K. Kido and W. Takahashi, Nonexpansive retractions and nonlinear
ergodic theorems in Banach spaces, Nonlinear Analysis, 12 (1988), 1269-1281.

0. Kada, Strong ergodic theorems for commutative semagroups of operators, Proc.
Amer. Math. Soc. (to appear).

0. Kada, Ezistence of ergodic retraction for nmoncommutative semigroups of
weakly almost periodic operators, preprint.

0. Kada, FErgodic theorems for mnoncommutative semigroups of operators,
preprnt.

O. Kada, Strong ergodic theorems for noncommutative semigroups in Banach
spaces, preprint.

0. Kada, A. Lau and W. Takahashi, Asymptotically invariant net and fized point
set for semigroup of nonezpansive mappings, Nonlinear Analysis (to appear).

0. Kada and W. Takahashi, Nonlinear ergodic theorems for almost nonexpansive
curves over commutative semigroups, Topological Methods in Nonlinear Analysis
(to appear).

0. Kada and W. Takahashi, Strong convergence and nonlinear ergodic theorems
for commutative semigroups of monezpansive mappings, Nonlinear Analysis (to
appear).

J. L. Kelly and I. Namioka, Linear topological spaces, Van Nostrand, 1963.

K. Kido and W. Takahashi, Mean ergodic theorems for semigroups of linear op-

erators, J. Math. Anal. Appl., 103 (1984), 387-394.

A. T. Lau and W. Takahashi, Invariant means and fized point properties for
nonexpansive representations of topological semigroups, Topological Methods in
Nonlinear Analysis (to appear).

G. G. Lorentz, A contribution to the theory of divergent series, Acta Math. 80
(1948), 167-190.

P. Milnes, On vector-valued weakly almost periodic functions, J. London Math.
Soc., 22 (1980). 467-472.

I. Miyadera and K. Nobayasi, On the asymptotic behavior of almost-orbits of
nonlinear contraction semagroups wn Banach spaces, Nonlinear Analysis, 6 (1982),

349-365.

N. Mizoguchi and W. Takahashi, On the existence of fized points and ergodic
retractions for Lipschitzian semigroups in Hulbert spaces, Nonlinear Analysis, 14
(1990), 69-80.

H. Oka, On the strong ergodic theorems for commutative semigroups in Banach
spaces, Tokyo J. Math, 16 (1993), 385-398.

196



32]
(33]

(34]

(36]
[37]
[38]
[39]
[40]

[41]

S. Reich, Almost convergence and nonlinear ergodic theorems, J. Approximation
Theory, 24 (1978), 269-272.

G. Rodé, An ergodic theorem for semigroups of nonexpansive maeppings in a
Hilbert space, J. Math. Anal. Appl., 85 (1982), 172-178..

B. D. Rouhani, Asymptotic behavior of quasi-autonomous dissipative systems in
Hilbert spaces, J. Math. Anal. Appl. 147 (1990); 465-476.

B. D. Rouhani, Asymptotic behavior of almost nonexpansive sequences in a Hilbert
space, J. Math. Anal. Appl..151 (1990), 226-235.

W. M. Ruess and W. H. Summers, Weak almost periodicity and the strong ergodic
limit theorem for contraction semigroups, Israel J. Math., 64 (1988), 139-157.

W. M. Ruess and W. H. Summers, Integration of asymptotically almost periodic
functions and weak asymptotic almost periodicity, Diss. Math. 279 (1989).

W. M. Ruess and W. H. Summers, Weakly almost periodic semigroups of opera-
tors, Pacific J. Math., 143 (1990), 175-193.

W. M. Ruess and W. H. Summers, Ergodic theorems for semigroup of operators,
Proc. Amer. Math. Soc., 114 (1992), 423-432.

W. Takahashi, 4 nonlinear ergodic theorem for an amenable semigroup of nonex-
pansive mappings in o Hilbert space, Proc. Amer. Math. Soc., 81 (1981), 253-256.

W. Takahashi, IERRTEREEURNTE, ITRBIZEH, 1988.

197



