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::fl}],~f_i~fc:~1., '--C5i~F1JA:k'i1:~ t-=>~®fi--:>OJ~~tt~'°f ®0 [2, 9-15, 18-20, 22, 

24, 26, 28, 29] a ~ G fc:, ::flJJg OJJ!I{l;{?':tOJ~~'"f fi, 5i~F1JA:k'i1: ~ t -=>~®yiJ ~:@Ji-r 0 

tY!il!H., ~ < Fe1~m!~f!~8('°f ~ 0 c t iJ'~v' [1, 3, 5-9, 14, 16, 17, 23, 27, 28]a 5i~F1JA:k'i'i~ 

t-=>~®yiJfc:fi~I? 1J:fiffi~-WUiJ'®0 iJ\ .:COJ-$fi~ G fc: ~ v' (5iv') '11:f'!~ t-:) --Cv '0 

[4,25]a :2js:f/,l\'"ffi, i°O)~t,v'1:f'£~1t:,-:)tC~{jylj (-~~FfJL:k'['1~1b--:J~{jyiJ) fC:~9G~ 

~ ~;rm« 0 a 

:2js:f/.ll'"ffi, E ~~ Banach ~FMJ, II· II ~ E 0)/ Jvb., C ~ E O)~'"f;IJ:t,,g~:5:tm-8-, N ~ 

il:OJ~~OJm-8-, lR+ ~~Firi:~~OJm-8- t 9 00 

~® T: C-+ E 7J'~FtJL:k (nonexpansive) '°f®G tfi, 9-"LOJ x,y EC fC:J,j"l_, 

--C, IITx -Tyll::;: llx -yll iJ,pjtf:)}'[--:Jt ~~1.,,-5 a ~® T: C-+ E 7J'~~Ff!L:k (firmly 

nonexpansive) '°f®G tfi, ffJliltO) x,y EC t r > 0 fC:J,j"L,--C 

IITx -Tyll ::;: llr(x - y) + (1- r)(Tx -Ty)II 

iJ,pjt 1J l[--:J t ~ ~1.,, -5 [21]a ~® T: C -+ E 7J'5i~Ff!L:k (strongly nonexpansive) '°f ® 

Gtfi, ;/J{_O) 2 ~{tf:iJ,pjtlJl[--:Jt~~v'"J [20]o 

• T fi~FtJL:k'"fili:>00 

• {xn -yn} 7J'1fW'"f llxn -Ynll - llTxn -Tynll-+ 0 t;IJ:0 C OJ{fJliltO),~ylj {xn} 

t {Yn} fC:J,j"L, L, Xn -yn - (Txn -Tyn)-+ 0 t7J:Go 



167

YE~J: fJ u'it>tz:, ~1F:J3t::k~®fi1Ff)1;::kc'i!5 fJ, E J:oytE[~~®fi~1Ff)1;::kc'i:iS fJ, 1m~Ff)1; 

::kc'®G c::. ttFbfJ'Go ~de, E tJ'>-:fi8 (uniformly convex) OJt ~, ~~F:J3t::k~®fi'.lm 

~Ff)1;::kc'i!5 G c::. t tJ,~p G.tL --Cv'G [20, Proposition 2.l]o ~ G tz:, ~OJ'.lm~Ff)t;::k~®OJ~ 

i'J&fitfttJ,~ G .tL --Cv' Go 

(1) T ia:'.lm~Ff)t;::kc'dSGo 

(2) {f)i;O) M > 0 t E > 0 tz::tt L, --C, 8 > 0 TJ'fftt L, 

x, YE C, llx - YII ::::; M, llx - YII - IITx -Tyll < 8 ⇒ llx - Y - (Tx - Ty)II < E 

~IIJJYE:£fl:! 2.1 OJ (2) fi, :st~ [19] OJ'.lmil~F:J3t::k (strongly quasinonexpansive) ~®OJ 

JE~TJ' G ~ ✓ r 7,rf~tc: t O)c'' L. OJ'.lm~F:J3t::k~®OJ~i'J&{1fttJ\ ~lr'ic'f& -j-:fi~Ff)t;::k:VIJ 

7<r~A 9 G ~-=> tJ,itiz:tJ:-:=>tco '.lmil~F:J3t::k~®fz:-::Jv'--C~ L- < fi, [2, 18, 26] 1,r~~ij~ .tL 

{Tn} 7<r C tJ, G E ""-OJ~®OJ9'J t 9 Go {Tn} '/J"'.lm1F:J3t::k'~7<r t-::J, * tdi, '.lm~F:J3t::k:VIJ 
(strongly nonexpansive sequence) c'®G t fi, ~O) 2 ~{tf:'/J'>fix 9 ll'.-::J t ~l,rv' -5 [7, 8]o 

• :g. Tn fi~F:J3t::kc'dSGo 

• {xn -yn} TJ'ifJ'f.c' llxn-Ynll - llTnXn-TnYnll---+ 0 t:.lJ:G C O){f}i;O)gylj 
{ Xn} t_ {yn} fZ:J,f L, L, Xn - Yn - (TnXn - TnYn) ---+ 0 t_ lJ: Go 

'.lm~F:J3t::kt17<r t-::J~®:ViJfZ:-::Jv ,-r~ L, < fi, :st~ [7, 8, 23] 7<r~~ij~ .tLtcv 'o 

fi OJ lr'i c' tCf 0JflfllIJJYE:£fl:!7<r Jtl v' Go 

fffiM~!I 2.2 ([18, Lemma 3.2]). K 7<r~c'7J:v'~~' ft g 1<rJ:fz:i:rntJ: K tJ,G ffi.+ ""

OJOO~t L-, a= sup{f(x): x EK} t.td < o C::.O)t ~, .l.-_'.ffli!P]{i!c'd5Go 

(1) {f)i;O) E > 0 iz::tt L, --C, 8 > 0 TJ'fftt L, --C 

x EK, g(x) < 8 ⇒ f(x) < E 

tJ, fix fJ ll'.-::J o 

(2) {xn} TJ' K O)gyiJc', g(xn)---+ 0 iJ:Gf;f', f(xn)---+ 0 c'®Go 

(3) if WiJ:~F~YOO~ T [0, a] ---+ ffi.+ TJ'fftt L-, {f)i;O) x E K tz::t,t L, --C 1 (f (x)) ::::; 

g(x) c'dS 9, {f)i;O) t E (0, a] fZ:J,f L, L 1 (t) > 0 t lJ: Go 
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c: O)fr'j"fli, -;fi1Ft!t*'li~ if.> "J~{ty1J ( -;fi1FtJt*yIJ) O)JE~~~«td&, .:CO){JIJ:to J:: 

'Cf~::zls:'lif/{~Jm(IJJ9 Go .LXr, E ~ Banach ~FEil, C ~ E O)~-Z.0~t,)g~:5:Hl~ftt9 Go 
C -/J)G E ~O)~{iO)JIJ {Tn} tJ,-;fi1Ft!t*'li~if.i"J, *tdi, -;fi1Ft!t*yIJ (uniformly 

nonexpansive sequence) L°&E>G tf;J:, {f:~O) M > 0 t E > 0 ~c::Jjl,"[, J > 0 7J'fftfl, 

n EN, x,y EC, llx -yll:::; M, llx -yll - llTnx -TnYII < J 

'* llx -y- (Tnx -TnY)II < E 

tJ,~IJ}t"Jt ~~v)~ [4,25]o tm!IJJJEfl 2.1 J:: IJ, {Tn} tJ,-;fi1Ft!t*:VU~Gf;f, ~ Tn f;t 

5€ti1Ft!t* (1FtJt*) l°®G i: ttJ,tJ-/J)Go 
-;fi1FtJt*yIJ~c::"Jv )"f fj;;j{O) i: t tJ,9;Q G-tL "Cv )Go 

• -;fi1Ft!t*J1Jf;t, 5€tl1Ft!t*:VU-Z.O.-!E>G [4, Lemma 3.2]o L,-/J) G, 5€tl1Ft!t*:VUfi, -;ff 
1FtJt*yIJtfi~HG~v) [4, Example 3.4]o 

• -"J0)5t1FtJt*~® T -/J) G ~ G yIJ T, T, ... f;t-fi1FtJt*JIJ-Z.0 d6 G [4, Example 

3.3]o 
• 5€tl1Ft!t*~fiO)JIJ-/J'-;ti1Ft!t*JU t fi~H G ~v )0 

• E tJ,-;fi8~ t ~, ~1Ft!t*~~O)yijf;t-;fi1Ft!t*yIJ-Z.O.-!E>G [4, Example 3.5]o 

-~1Ft!t*JIJ 0) i: O){f:hO){JHc:: "Jv)"f fi, [4, Example 3.6], [25, {JIJ 3.1] ~ ~ ~~~~ -tL 

="J0)5€[l1Ft!t*~®O)ft~f;J:5€[ljFf!t*-Z.O.-!E>G i: t tJ,~o G-tL "fv)G tJ, [20], -fi1Ft!t*:VU 
if.> i: -tL t {J;{ tc '!if/{~ if.> "Jo 

~JI 3.1 ([4, Theorem 3.7]). C t D ~ E O)~-Z.O~t,)g~,t~-@i-, {Sn}~ D -/J)G E ~O) 

~{iO)yIJ, {Tn} ~ C -/J)G E~O)~®O)yIJt L,, {f~O) n EN ~c::Jjl,"[ Tn(C) c D t9 

Go c: 0) t ~, {Sn} t {Tn} tJ,-fijFtJt*y!J~ G fi', {SnTn} if_i-fi1Ft!t*JIJ-Z.0d!:>Go 

JE:f!t!3.10) 1-fi1Ft!t*yIJJ ~ 15€tl1Ft!t*yIJJ ~c::U'i~~.:zG-tlGi:ttJ,~OG-tL"fv)G 
([7, Theorem 3.4] :tdJ:: 'Cf [8, Theorem 3.2] ~~~ij)o 

E tJ,-;fi80) t ~, 5€ti1Ft!t*~{it1Ft!t*~®0)8~-@i-f;t, 5€ti1Ft!t*~i:~G i: ttJ,9;QG 
-tL "Cv) G tJ, [20], -fi1Ft!t*:VU if.> i:-tl t fl;{tc'lif/{~ if.> "Jo 
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~II 3.2 ([4, Theorem 3.11]). {an}~ (0, 1] O)~:JiJ, {Sn}~ C 7J'G E "-0)1Fflt*~ft 
O)JIJ, {Un}~ C 7J'G E "-O)~,ji1Fflt*11J t l,, infn an> 0 c'cb IJ, E t;:J:~,jir-11:Jc'&S0 t 

900 CO)t~, {anUn + (1- an)Sn} t;:J:~,ji1Fflt*JIJ'c'cb00 

5m1Fflt*:ViJfc:IUl VC, 5Efl 3.2 tlHtJ,O)*a*'IJ'~□ G:h 't"v'0 ([7, Theorem 3.11] :toJ: rf 
[8, Theorem 3. 7] ~~~ij)o 

I~ E J:-.O)'t§:~~®t900 Sn= I O)t ~ {Sn} f;:J:~,ji1F~*:V1Jtc'IJ'G, 5El'_l 3.2 J: 

IJ rn[!, fC~O)~jJ,ff G :h 0 0 

~ 3.3 ([4, Lemma 3.9]). {an}~ (0, 1] O)~:JiJ, {Sn}~ C 7J'G E "-0)1Fflt*~®O) 
:JIJ, I~ E J:-.O)'[H~~®t l,, infnan > 0 c'cblJ, E f;:J:~,jir-11:Jc'cb0t900 CO)t~, 

{anI + (1- an)Sn} t;:J:~,ji1FfJt*JIJc'&S00 

an-=/- 1 O)t ~, Z = Snz {cc} Z = [anI + (1 - an)Sn]Zo "'::J* IJ, Z EC 7J' Sn O)~lfj 

£'<:&S0 C t t, z 7J' anI + (1- an)Sn O)~lf.J£°1:®0 C tfiiPJf[![c'cb00 Gtc.'IJ'-?L, 
~ 3.3 J: IJ , E 'IJ,~,jir-11:J c' cb 0 t ~, Ffr-9-0)1F~*~®O)JIJ 7J' G, ~iffi~lf.J£ffiit'IJ"~~9 

0~,ji1Fflt*JIJ~'.g~tc{'F IJ 1±1-1:t 0 C t 7J'P7J'00 

:zts:ffi'51: ti, ~,ji1F~*'l1:~ t, --:J~ft:VrJ O)~~fttt fc IUJ9 0 *a*~~fr9 0 o trf, E ~ 

Banach ~F~, C ~ E O)~c'~v,fm½'ffiit, {Tn} ~ C 7J'G E "-O)~fj0)91Jt900 

*'"f, :tiff.§}]5Ef_l 2.2 ~'15e"? "[~0)5Ef_l~!iESJl9 Go C :hti, [4, Theorem 4.1] tftJ,tc.*a 

*'c:®00 

(1) {Tn} t;:J:~,ji1F~*:VIJ'c'cb00 

(2) 1!rTn ti1Fflt*c'®IJ, ~ Gtc, ff~O) M > 0 tc:ttG-C, .1;,CfO)~ftf:~rililltc.9~J'f 

~1F~YIUJ~ T [O, a] -+ lR+ 7J'fftt9 00 
• t E (0,a] O)t~, 'Y(t) > 0 c'&SIJ, 

• n EN, x, y EC, llx - YII :::; M 0) t ~ 

'Y(llx - Y - (TnX -TnY)II) ::=; llx - YII - IITnX - TnYII 

a= sup{llx -y- (Tnx -TnY)II: x,y EC, llx -yll:::; M, n EN} 
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filB~. M > 0 /;f:pfrlft l,, K = {(u,v,n) EC x C x N: llu-vll:::; M} t:to~, K 7J'G 

lR+ A...O)fm~ f t g /;f:, (x, y, n) EK ~c:::JtVC 

f(x, Y, n) = llx - Y - (Tnx - Tny) II :t5J:: tf g(x, Y, n) = llx - YII - IITnx - TnYII 

l:;E~9Go (1) :t5J::tf (2) l,,Ygt1,0)i~i:i'1t~Tn ~i1FfJt*l:®-s>7J'G, {-f~O) (x,y,n) E 

K ~c:::Jtvr 

f(x, Y, n):::; llx - YII + IITnx - TnYII :::; 2 llx - YII :::; 2M (4.1) 

7J'fix.lJtl.°Jo ~ G~c:::, {-f~O) (x,y,n) EK ~c:::Jtvr, g(x,y,n):::; llx -yll:::; M C:®Go 

aj);t~c:::, ft g til:.tc:::~J'i!.l:'1600 J::-::i T, tlfiWJJE:E!!! 2.2 0) (1) t (3) O)IPJ{@'t1J:: IJ, (1) 

t (2) iJ,!PJ{@l:®0 c. tiJ,viJ'00 

J:icO)JEf_E!! 4.1 J:: IJ ~O)*iJ'1iG:h00 

(1) {Tn} ia:~~1FfJt*1fJl:'16-s>o 

□ 

(3) ~Tn ii1FfJt*l:® IJ, ~ G~c:::, {-f~O) M > o ~c:::J-JL, T, L;,CfO)~{tf:f;f:~t.:91F~Y 

I'm~ "/2: [O, 2M] -+ [O, M] 7J'ffft9 -s>o 

• t E (0, 2M] O)t_ ~, "12(t) > 01:£161J, 

• n EN, x, y EC, llx - YII :::; M 0) t ~ 

!iEB~. JEf_E!!4.l (2) t.*4.2 (3) '1J'iPJ{@l:d60C.tf;f:~9o 

*'9, * 4.2 (3) iJ:Gti'JE:f_E!! 4.1 (2) ~C:::°Jv'Tti, (4.1) J:: IJ a:::; 2M iJ:O)c', t E [O, a] 

0) t ~ 1(t) = 12(t) t L, T "/ /;f:JE~9:hii'J:: v'o 

~~c:::, JE:E!!! 4.1 (2) iJ:Gti'* 4.2 (3) l:®-s> C. tf;f:~90 K = {(u,v,n) EC x C x 

N: llu - vii :::; M} t 43 < o (i) a = J(x, y, n) t JJ:-s> (x, y, n) E K 7J'ITft9 -s> t ~, 

"/2: [O, 2M] -+ [O, M] /;f:, t E [O, 2M] ~c:::Jt L, T 

( ) _ {"t(t), t E [0, a]; 
"/2 t -

M, t E (a,2M] 
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c'5E~ L, (ii) {fgO) (x, y, n) E K fc:::t,t VC f (x, y, n) < a 0) t ~, 12: [0, 2M] ---+ [0, M] 

/if:, t E [O, 2M] fc::J,tL, L 

( ) _ { 1 (t), t E [0, 0:); 
12 t -

M, t E [a, 2M] 

c'JE~9Go t,Yf;tLO)~ftt, 12([0,2Ml) C [0,M] c'&SIJ, 12 7'J'13F~J,'c'Ji')IJ, 0 < t::; 
2M O)t ~ 12 (t) > 0 c'&S IJ, (u,v,n) EK O)t ~ 12 (f(u,v,n)) ::; g(u,v,n) c'&S-s> C 

t ihi~-1±" -s> a l-).J: c', 5Ef]I[ 4 .1 ( 2) tJ: G f;f* 4. 2 ( 3) c' &S -s> c t ihi~-1±" t.: a D 

* 4.2 Ii, [4, Theorem 4.1] /if:Wf~:iEL,tctO)c'Ji')-s>a [4, Theorem 4.1] c'fj: Tn 7J'3F 
131;:kc'&S-s> t ~A~ L, --Cv ,tJ:t, '7J\ :& Tn 7J'3FtJt:ktJ: G ff' 

n EN, x,y EC, llx -yll::; M =} llx -y- (Tnx -TnY)II::; 2M 

c' ;Ii) -s> iJ, G, * 4.2 c' fa: 1 :& Tn 7J'3FtJt:kc' &S-s> c t J /if:flz5E L, tea 
* 4.2 J: IJ j][t:, fC::~O)*/if:fi-s> 0 

(1) T 7J'5B'l3FtJt:kc'&S-s>a 
(2) {fJ.iO) M > 0 fc:::tt L, --C, 3F~Y00~,: [0, 2M] ---+ [0, M] 7J'fftt L, J.;Cf iJ,Jtlt IJ 

• t E (0,2M] O)t~, 1 (t) > 0 c'ili)IJ, 

• x, y E C, llx - YII ::; M 0) t ~ 

1(llx - Y - (Tx -Ty)II) ::; llx - YII - IITx - Tyll 

* 4.3 fa:, ::stJtl: [20] c'~~~tL --Cv'-s>7J\ i- C c'fi T .7if:3FtJt:kfc::~H5EL --ci.,,tJ:t,, (J: -5 
fC::,}}i'.&b-s>)a T 7J'3FtJt:kO)t ~, llx -yll::; M =} llx -y- (Tx -Ty)II::; 2M ttJ:-s>O) 

c', * 4.3 c'fi, :tnlif:1&5ELtca 
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