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1 FiR
PEAEZER X OB T: X — X 1, [TED 2,y € X I LT
d(Tz,Ty) < d(z,y)

TRlzd L&, FEREGEMIENS. L)L R ZERNC B 2 IR ER O AR B G
&, SERTXLEFEMERESNTED, TN 5 DL IEIFERKGBRIFD B AT 5N
EARIEENTWS. £, EFEselia itz o —FT, vb)b b 220 —fkt
L5 TR T X —)V2EH] EOHEART UL PN E SRR E N, KN EA T
W3,

AT, WH % Browder MOIMEAT) ROL Mz 7 2~ —)V2E W ETE X, [3] T
R ENTATRRAA D FARDMHS IS S B BER 2 TN T RS DI 2R LTz,

2 i

FREEZE X O 2 fiz,y € X L, v: [0,d(z,y)] = X D ~(0) = x, v(d(x,y)) =y
BT HEEBIRD L E, v & o,y il LT HRHERE NS FED 2,y € X ITH L,
TSz & T B NPHERDDRICHAAET 5 & &, X ZNHEEEEN & v S . ARITE,
Btipl zyy € X T UCHIIERD —RICHFEIET 2 Z & Z2{E L, il z,y € X Ol
My D% [x,y] THHDT. Fiz, t € [0, 1] IKHLUT, [z,y] LD ~((1 - t)d(x,y)) %Z
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trd(1—t)y &HHDL, z &y DI EVS. THUTKS T, X EOMESOBERA
HARICED BN S.

A B2 LoD 3 Wl z,y,2 € X KXo TEES NS =AIE A(x,y,2) =
[y, 2] U [z, 2] U [z, y] KR LT, ZOLE A A@,7,2) = [,2|U[z,7]U[T,7] C R? &

d(y,z) =y ==, d(z,2) = |7 - 2|, d(z,y) = |7 - ¥l|

THTEDELTEREND. £TDEE, pe Alx,y,2) DEEN D € A(T,7,2)
LHRCER SN, TED z,y,2 € X EEED p,qg € Alx,y,2) IS LT, p,q DL
p,g € AT, 7,2) W
d(p,q) < |[p -1l

THizd & &, X & CAT(0) Z=M & MHEN 5. Fiz58i/s CAT(0) 227z 7 2~ —) L2
EPES.

7RIV TR ROARERDED VIO EHSENTVS. FED z,y,2€ X &
te 0,1l T

d(z,tz & (1 — t)y)? < td(z,2)> + (1 — )d(z,y) — t(1 — t)d(z, y)2.
72, uv,z,y € X ICHLT
d(x,u)? — d(z,v)* + d(y,v)* — d(y,u)? < 2d(z,y)d(u,v).
7 R — VR X OB RS {z,} 1K LT

r({z,}) = inf limsupd(zn,y)

yeEX nooo

TEHLT 5. £z, ve X B {z,} DIWEHWTLTH S &I,

r({x,}) = limsup d(x,, v)

n—oc
MIKDANDT &ZWVS . THE—)VZERNIC BV T, A FA O oG — i & &
BTENHIBNTVS. THIC, 29 € X B {z,} DIEEDE D {2, } DUWHEHLTH
HEE Az} lE g I ANKET B &0,

RO [7] 1I2BNT X W5 CAT(1) ZEH D & ZFICHD VDT EAVRENTN S
M, 72— )VZERNC BT EAEAEAREICHRTH 5.

B 1 (Kimura-Sato [7)). X A7 X<—VERE L,z X 5L %, X FOMTN
W {z,} &ZFOWHEMHL v e X IR UT d(z,v) < limsup,,_, . d(z,z,) DK ILD.



EHIT {xn} W APERT 2 & ZITWERDED VLD

#8788 2 (He-Fang-Léper-Li [4]). X Z7 A< —)VZEfE L, v e X 95L&, X LD
Wz, } Mo e X IZAPCRT 575 d(x,v) < liminf, o d(z, z,) DD ILD.

#& 3 (Kimura [5]). 7%~ —)VZEH X O] {x,} v e X I ANKT % ERET
B COEE BB pe X IHUT {d(wn,p)} 1 d(v, p) CIGRT 55D {2n) 1& v 1
KT %.

GRT: X — X ORIz FixT ThoHHT. 34505, FixT ={z€ X |z =
Tz}, BIRT W7 X —)V2EM LOIHERFBRO & & FixT BHMEG LX5 T EMWHIS
ncwns.

X OZETIROCEHMES C & v e X IIHLU, d(z,p,) = infyec d(z,y) Z2HT2T p, € C
MN—RIHET . D p, ZHVT, 5B P: X — C % P(z) = p, TERHRZL, C LD
PHEESE & K5

TEAI—NVEMBRIUEMETERIN I X IEREHROEARNEHEICDONTIE
(1, 2] Z2RE XK.

T AI—VZERICBO T, 2 OGN ERICER SN TED, 3 fL EOHRMED
RIS B MRS DWTIE, 2 MO ZRDIRLHVWS L TERENS. LHL,
ZOEXITERITHER 2B MOIAFIHKELIcEDERD, TR GEFIRICHBNT
KWEDEC 285600 5. ROEHZ, HIYEDGERD MES TRl A 51572 859 2 B
I, A DIEFICKRE LW SIEERE L EDTH D, ARROFAGR T E ERALE
THS TN,

EE 1 (Hasegawa-Kimura [3]). X Z7 X —)VZEHE L, % k=1,2,...,NIZX LT
Tp: X = X ZIHERERETS. {00, a1, 00,...,an} 2 SN ap = 1 ZHIZTIEDHE
Brds. xeXITHLT,

N

U(z) = argminz ard(Tyz, y)?
yeEX k=0

LT B L, KA O,
(i) Ulz) & 2EATHY, LENS>TU: X - X 3 -li5he LTESSNS;

(ii) U BIFHEREGIETH 5,
(iii) Ny, Fix T B THRVAEBIE FixU = N, Fix Ty.
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3 FEEKRBEREDREN L

AREITE, ARRMEDIHER GRS 2 BB RO LUEHZFEN T 5. KT 4)D
I, IERRSOERTHHE NS FEICBNT, fAIN-RicEdbns ezRLTEH

-
9.

EE 2. {11, Ty,...,Tn} 27 A —)VZ%ERN X ETELENTIFER GG R E
%. {ag,a1,a9,...,an} C10,1[ 7% S0 jap = 1 ZHETEIIE Liue X 9%, C
DEZE,
N
T € argmin (aod(u,y)2 + Zakd(Tkm, y)2>
yex k=1

ZIHIT x e X MU HAET 5.

C DEEDFENNIE [6] 107 DAENARAIRENTV S, CCTRERENT 5728
A LU ISR

FEFA. HRU: X > X 2o e X ITHLT

N
Uz = argmin | agd(u,y)? + Z apd(Tyx, y)?
yeX h—1

TREFETS. COEE, 1LY U R AMERTHD, THIC, fiNGHBTHB T LN
s, FEE za e X £te€]0,1[IEHLT
N

aod(u, Uz)? + Z apd(Tpx, Uz)?
k=1

N
< apd(u, tUz & (1 = )U2')* + > apd(Tp, tUz @ (1 - t)U')?
k=1
< ap (td(u,Uz)* 4+ (1 — t)d(u, Uz")* — t(1 — t)d(Uz, Uz')?)

+ 3 o (td(Tyw, Uz)? + (1 = t)d(Tix, Us')® = t(1 — t)d(Uz, Ux')?)
k=1

N
<t <0¢0d(u7 Uz)® + Zakd(Tkx, Ux)2>

k=1

N
+(1—-1) <a0d(u, Uz')” + > opd(Tyr, Ux')2> —t(1 —t)d(Uz, Uz')?
k=1



Lz, koT
t(1 = t)d(Uz,Uz’)* < (1 — t)ag (d(u, Uz')? — d(u, Uz)?)
N
(1—1) Z d(Tyx,Ua')* — d(Tia, Ux)?) .

iz 1 -t TBRLTt—-1&d5L

d(Uz,Uz")? < ag (d(u Uz')? — d(u, UQL‘)Q)

+ Zak (Tyz,Uz")? — d(Ty, Ux)Q)

MIENS. EHIC, AROGFIHERT

d(U2",Uz)* < ag (d(u, Uz)? — d(u, Uz')?)

N
+ Z o (d(Tya!, Uz)? — d(Tya',Uz')?)
k=1

L8615, TNHDOAREAKD
d(Um Uz')?
< Z o (d(Tpz,Uz')? — d(Typx,Uz)? + d(Ta',Uz)? — d(Tpa', Uz')?)
k=1

N N
Z 20, d(Tyz, Tz )d(Uz,Ux') < 2 Z apd(z,x")d(Uz,Uz")
k=1 k=1

< 2(1 — ag)d(z,2")d(Uz,Uz")
&y, LieioT
d(Uz,Uz") < (1 — ap)d(z, )

4B, 1 —ag <1 THHNE U BKH/NBRTHD, Ko TSR v = Ur € X D14

IKTFET 2. COLE, U DEHRKD

N
T € argmin (aod(u y)? + Zakd Trx,y) )

yeX h—1

Ths. O

COEHZHWT, UNMERYS Browder RO AF FUELUERIZ /RS T ENTES.
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EX 3. {11, Ts,...,Tn} 27 X — )V X ETHEAENTIHERTHUGORKEE L,
F =N, FixTy #0 ZHET5. % k=0,1,2,..., NIZHL, {of} ZIEOEEF & L,
REWET %:

e %neNICHLT Z,ivzoaﬁ =1
o lim, ., ad = 0;

e % a,be |0, 1[MAHELT, FneNEk=12... NicxtLTa<al <b

veX &L, sdl{z,} ZF%ne NIZHLT

N

T, € argmin (agd(u, y)? + Z oaFd(Tyx,, y)2>
yex k=1

KK TE#ETS. TDEE, {2,} 3B B PrullURT 5. 72U, PRid X "6 F Lk

NDFFEEH R TH 5.

SERA. S {x, ) DRI ENE T L2 XKD bhD. FneNEkte]o,1]i
WUT, z, DEFEXD

N
ald(u, x,)* + Z ade(Tkxn, zp)?
k=1
N
< ald(u,tz, ® (1 —t)Pru)? + Z afd(Tya,, tx, © (1 —t)Pru)?
k=1

N
<t (agd(u, xn)2 + Z Oéfld(Tkxnv xn)2>

k=1

N
+(1-1¢) (agd(u, Pru)? + Z oFd(Tyx,, PFu)2>
k=1

—t(1 — t)d(x,, Pru)?

N
<t (afbd(u, ) + Z oy d(Tyan, ﬂﬁn)2>

k=1

N
+(1—1) <a2d(u, Pru)® + ) akd(an, Ppu)2>

k=1
—t(1 — t)d(x,, Pru)?
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N
<t (aﬁd(u, )’ + > abd(Tyy, ﬂcn)2>

k=1
+ (1 —t) (add(u, Pru)® + (1 — a)d(zn, Pru)?)
—t(1 — t)d(xn, Pru)?

Lz, 2oXED

N
(%) add(u,x,)* + > akd(Tixn, ,)* < of), (d(u, Pru)® — d(z,, Pru)?)
k=1

MibN%. THICCTOANS
0 < oy (d(u, Pru)® — d(z,, Pru)?)

%Y d(xy,, Pru) < d(u, Pru) PMEED n € N TRV LD EWNDONBDT, {z,} &
FHREYTHS.
KD lim, 0o =0 THZ EZNNDE, Fhk=1,2,..., NIZHLT, () b

0 < aFd(Than, z,)? < al (d(u, Pru)? — d(zn, Ppu)?) — 0

kD, EHIC0 < a < of THBRTELD, TEDOE = 1,2,...,NICHLT
limy, o0 d(Thtin, t,) = 0 BMEHNS. T T, {z,} DIEEDEDF] {2, } 1K LT,
{2, } DWLEMHID v A F = Np, Fix Ty IKJBT 2T E2RZS. {d(wn,, Tetn,)} &0
KRS DT, W ODERKID k=1,2,... , NITHLT

r({zn, }) = limsup d(zy,, v)

1—>00
< limsupd(zy,, Tv)
i—»00
< lim Sup(d(xma Tkxnl) + d(Tkwnlv Tkv))
i— 00
= limsup d(Tyzp,, Tkv)
i— 00
<limsupd(zy,,v) = r({z,,})
i—00
1G5, XoT Tho & {zy,, } DAL EED, ZO—EHEKD v = Tro WD LD,
XoTveFThs.

O (x) &0,

a%d(u,mn)Q < a% (d(u, Ppu)2 — d(a:n,PFu)z) < a%d(u, PFu)2
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THBT NS du,z,) < d(u, Ppu) PMEED n e NTHROD VD ve FTHaI Ll

Hi 1 &P
d(u, Pru) < d(u,v) <liminf d(u, x,,) < d(u, Pru),

1—> 00
T80 d(u, Pru) = d(u,v) EEBOT, v = Pru BBNS. {rn,} 1& {z,} OIELD
EHITE ST DT, B ED {2} 1 Ppulc AWKT 3T ehbhoTe. 51 Ltk
FARRICLT, Wi 2 Znd &

d(u, Pru) < liminf d(u, z,) < limsup d(u, z,) < d(u, Pru)

n—0o0 n—00
W5 d(u, Ppu) = limy, o0 d(u, z,) DEFSN, Al 3 K0 {z,} (& Pru lCIURT B &
WRENT. 0

BE XK
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