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R ZE R R B 2R OIS S D E R S NI BV T, 52 Sz B
U, wIMitids K UMtz B 5 572 3k 5 Wiz i/ IME I & v 5 L T OB il
RETHHN, £ DIFFPEME L BENH O, IS ZDITFICB VT IXETE K
SO L TR ED SN TN S, & RO CERMOMILNEICEE T 2 HFEi Rt
LT, 2L DMSHERNH 5.

L)L S ZER E O RAEERMBERIC R L, V) VLAY R EFEEN B EEBNERE I NS.
TR, LIS 510, G2 N MBICH B HOBIZNA 5 Lic kv, wh
M —EICEESE2ICL, ZO—BEOERNIZAVTERINZESRTHS.

H 7ZZe )b~\)U RZE[E]) f+ H — |—o00, +o0] & Pl B M Ed 5. £z, X >0,
re€EH LTS TOLE Bfig: H—|—o0,+oo] Z, y e X ITHLT

9(y) = A (y) + |ly — =|”

EEFETHEE, gl H L T—EORNE y 25D, TORZHWT, Af DV VIRV
b H—H7%Z o=y lCE>TEET S.

MEEELD U VIR Y MEERIEILAME E I N B EEZ S B, EHIC T DEBROAH Lk
BN MENEORIES & —8T 2 T &h b, M/ MENTOBIZEIC I\ T TR
ERIELTWS. & USIHIEREEGE DIERRIEZGARITNT S 2 A8 S G- AN B 550 R



& DIRZ T 25T KO H 2 Wic T HEABER S WA 5.

T SISEEDHIRICIBNT, BB VLAY M E F & & A sefmill thEastZer Fo
MBARUC W L CERTE AT EMHHILE. ThHDUYVILRY ME, BEFDOFICE->T
ZREMEEE DT DD, T THETHIRIZHICEDSNTVS

ARTIET 2~ —) V22 EOmMBAEICH L TEZE SN D VYV ILARY R Z2HWT, HIRH
D IMEHENT T B i/ MBI O SR 2 3R & 2 (MBI DWW T E LR U . AT AT LIS
BB REMN LA E T H B Mann BOWHERE W, & 51 3 L EOHRRME
DFUTH U T, BN LaWFilz i S OBES 2RI T % T & T, s/
NGBS E B2 RE U 7.
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X ZilEfiie 975, v,y e XKL, v: [0,d(x,y)] = X DV y(0) = x, v(d(z,y)) =
Yy, BEROERED s,t € [0,d(z,y)]| IR LTd(y(s),7(t)) =|s —t| ZRTcT & E, v Z 2,y
Tl & 3 HWHERE VS . o, [TED 2,y € X ITH U, o,y Zlis & 3 2 R D
RUHAET B & &, X ZJEEE7E I &S . ARITE, FED z,y e X IHLTIND
Zlifind &9 ZPHERD — RIS HET B T &2 RET 5.

HHIAR v Dz v,y € X £ T58 &, v OBRZ [,y THHDT. TDEE te[0,1]
KX LT, (1 —t)d(z,y)) € [,y Ztee (1 —t)y £HEDL, x &y DIMFIFEND.
X OMPES C W, TED 2,y e CICH LT [2,y] CCHEHIZTEEZ, ClIMTHS L
V.

PR EE 2 D 3 W z,y, 2 € X I L, H=ATE A(z,y,2) 2 A(z,y,2) =
[y, 2] Uz, z]U[z,y] C X BT B & E, THIHT S R? EOLLE =M AT,7,2) =
[,z] U [z, 7| U [7,7] C R? &, Z3AMSORBKTARK =M, §4bb

Ay, z) = |y —=||,d(z,2) = [z — 2|, d(z,y) = [z - Y|
ZHITEDOE LTEEINS. HIE=AFRIEERERZRNT -EICEHDBNS T &I
HETS. XTDLZ, pe Alx,y, z) DR D € AT, 7,2) &, WNd 540N D
WELVRELTHRICEREN, D 2,y,2 € X EAERED p,q € A(z,y,2) I L
T, p,q DD, 7 e A(T,7,2) W
d(p,q) < |lp -7l

Terfed L ¥, X 1 CAT(0) 22 &%, 7 &~ —)L22iid ez CAT(0) 22 & L
THEHENS.



CAT(0) Z#H TERDANEXDK D VD, ALED 2y, 2 € X &t e [0,1]ICH LT
d(z,tx ® (1 — t)y)? < td(z,2)* + (1 — t)d(z,y)* — t(1 — t)d(z,y)>.

COXUF CN AEFEXEMIND.
7 A —)VZE X DERES) {x, } ISR U, Z ORI

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

Yy€EX n—oo

TEHTS. £z, pe X B {z,} DIHENHLTHS L1,

r({z,}) = limsupd(z,, p)

BT T ERENS. TR —VERIC BT, GRS OWEN O IR E B
CEBRIBNTVS. EBIC, 20 € X B {a,} DILEDENF {2, } OWOENHLTH S
LE frn) o lE AT B E0S.

ROEHE I A UGS 27D+ D52 5ATVS.

EI 1 (Kimura-Kohsaka [6]). {z,} 27 X~ —)IVZEH X OFRRFIET S, {z,} D
FEREDERDHID A MR 2 16t UTEREY {d(z,, 2)} DICRT 27455, {z,} (& ALK
9 5.

LRTRAEEDEEW, 7 A —VEOEANMEIC OV TIE [1, 2] 25 k.
7 ATV X ECEBEES NI 1 X — o0, +oc] BEZB.

o ;¥ {z,} C X M, =20 THBEHE f(wg) < liminf, o0 f(xn) KD D
EE, fIRFPHRTHS EVD;

o TRDz,ye X £te]0,1[ICHLT ftxd (1 —t)y) <tf(x)+ (1—1t)f(y) DK
DAIDEE, fIIMTHE LWV D;

o [MVHEMICHIERTIEAVWE X, §5bb, HBH 2 X IKHLT f(z) eR &k
L% fRETHZLVS.

XBIT, f A FRERR R DI, £13 A FREE, Thbb, XAMD IO LB
HENTVS. {2} D ao € X I1C AT 275 51E

F(0) < liminf f(a,).

n— oo

fERTEEGRENEBE L, A >0895. TOLE, e XITHLT

Jypr = argmin(Af(y) + d(y, z)?)
yeX
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FRIEB LR TEDMENTVS [7,4]. TCT T, argmin,cx g(y) EE g Dl
PROERZHODT. THICK>T Jyp: X = X B li5HRrE LTERS O, ThZz
A DUVILRY R ENS

BT X — X ORI ALKz FixT THhobT. 945bb, FixT ={z€ X |z =
Tz} BT BT 2 —)VZER FOIHERER, $5bH, D x,y € X IKHLT

d(Tx, Ty) < d(z,y)

Thizd b, Fix T WEHMEG ERZ NS NT WS, 7 A —)VEM ETESR
SN D) VLRV R J)\f Ligﬂ:fi\kﬁg{%fjﬁb, L7zh'o <, FiXJ)\f EPAMES

Ths. Xz,

Fix Jy¢ = argmin f(y)
yeX

THETEMHENTNS. EHIC, ROEHMHD VD,

EHE 2 (Kimura-Kohsaka [6]). X &7 X~ —)VZEME L, f: X — |—oc, +o0] Z R
BEREMEERE TS, A\ u > 0ISR U, Af, uf DUVIVRY M 2ZNEN s, Jup T
5 ROz, ye X ITHLT

d(Ixgz, Jupy)® + d(Iagz, 2)® + 2X(f(Iagz) — [(Jupy)) < d(Jupy, )°
MDD,
7 A —)IVZERIC BT, HIREDOBBROMIESICHEIT 28D EET S 51EE LT

LLFDEDBREESNTWS. ARICENTE, FEM TR ZERKT BRICCDF
B2 RHT 5.

EHE 3 (Hasegawa-Kimura [3]). X 27 X~ —)VZEMEL, & k=1,2,..., NIZHLT
Ti: X —» X ZIHEREFRET S, {ay,00,...,an} & chv:1 ap = 1 2R IEDFEL
£95. 2 XIIHLT,

N
Ux = argmin Z apd(Tyz, y)2

vexX o
ERERT D&, RO VD,
() Uz 13 —fUEATHY, LES>TU: X — X & fiifhke L TR 3,
(ii) U IHEREBHRTH%;
(iii) A, Fix Tj, B2 THWESIE Fix U = (o, Fix Tj.
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3 FEEAKEFEEDRE AU

BRI D e NRGEEUSFIDE I, BEED ) VILRY R WS T & T, JHIERE
DAFFGELUCHWE NS FEZFINT A N TES. T TlE, W5 Mann D
AFRUE SRS RE &, Hasegawa-Kimura [3] 1IZ & “)’Cﬁzkﬁ'éﬂfc, HIEMED ) VILA
Y P OMMHERIC K > TER S NS IR GHRONEZHAGDLE S T & T, ARREDMEE
Bootbam/ s AN Y 2 04 K7Zd 5. KITORT EH TIE Kimura-Kohsaka [6]
BXU Kimura [5] THWHN 2 TEZFIH L CGEBHZB %9 .

EE A4 X Z7RX—IVEMEL, {fi,for . In} 2 X DD =00, 400] D R4
e B B D A BRIE T, N, argming ey fi(y) # 0 ZBRETLIGET B, & &k =
L,2,...,NIiZxL, (M} & {of} ZIEDOEEFIE T 5. HICFEY] {al} 2% n e N
ICHLTal =1 -0 o TEEL, ThSDEFNCL FORMEET 5.

e % k=0,1,2,..., NI LT inf,eyaf > 0;
e X k=1,2,...,NIZHLT inf,exy A\F > 0.

neN&k=12... NIZHU, Jyup: X = X 20BN fF QUYL B LT 5.
v € X 2RI LD, f¥ {z,} 2% n € NI LTHlifEX

N
Tpy1 € argmin (a%d(mn, y)? + Z Ozf;d(JAﬁkan, y)2)

yex k=1

WKE->TEHKTS. TOEE, {2,}13HD 20 € ﬂé\;l argming ¢ x fr(y) i€ ANKT %.

FEEE. fo: X — |00, 400l &, TRTDye X T foly) =0 &EEL, % neNIIHL
TN =18928, UIMANYE Ty X » X BEEGHERS. CheHWT, 5
BU,: X - X7ZzecXIcHLT

N
U,z = argmin [ a%d(z,y) +Za d(Jk g, y)? | = argmanoz d(Jzk 5,0, y)?
yex —1 veX 1o

EEFKT B, HEGREIZEMBARZATNE T HIHERGERTHS  LITHERET D L, &
H3NE U,: X - X BIFHERFRT, TEDn e NITHLT

N
FixU, = m Fix Jyk f, = m argmin fx(y)
k=1 " =1 Y&X



LD LD, & SIS {x,} DHfERIE

Tn+l = Unxn
THHDLENSB. TTT, pe o, argmingey fr(y) 2L 5. U, DEHENOS
E,BneNEte]0,1[icxLT

N
Zaﬁd(‘])\ﬁkam Upn)?
k=0

IN

M= 1= 11

aﬁd(‘]kﬁkan7 tUnxn S (1 - t)p)Q

< Ozﬁ (td(JA,’;’fkajny Unajn)2 + (1 - t>d(‘]x\,’§kanap)2 - t(l - t)d(Unxnap)Q)

S afz (td(*])\,’;’fkajny Unxn)Q + (1 - t)d(ajn,p)Q - t(l - t)d(a;n+1,p)2)
k=0
N N
<Y abd(Tae w0, Unwn)® + (1= 1) > ald(@n,p)* —t(1—1) > ald(wni1,p)
k=0 k=0

t

M= 11

afld(JAzflfka:n, Unn)? + (1 = t)d(z,p)? — t(1 — t)d(zps1,p)?

>
Il

0

MDA H, KoT

N
(1 =) abd(Jxs g, 2, Unwn)? < (1= t)d(2n,p)* — t(1 — t)d(xp41,p)?
k=0

ZEL L1 -t THRLTt—>1L95CET

N

Z aﬁd(‘])\ﬁkan7 Un$n)2 S d(l‘n,p)Z - d(aﬁn+1,p)2
k=0

MEBND. 0 < g akbd( Iy j, 20, Unay)? &0
d(ajn—l—lap)Q S d(xnap)Q'

5T {d(xn,p)} B FICARAMHIERINEGITHY , B3 ¢, € RICUGHT 5. £7z, T
DT DD {2,} BERTHZT L EDNSB. EDIC,

o= min inf o¥
k=0,1,2,...,N neN
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EIBE, ELD a>0THD,

ad(xn, Upzn)? < ald(z,, Uy, )?

< d xnap)Q - d(xn-i-lap)Q - c;2) - 6127 =0.
Ko TCTd(wn, Upxy) > 02145, [AMKICLT, k=1,2,... NIZXLT

< aﬁd(‘])\,’;’kan7 Unajn)2
< d(xnap)Q - d(xn-i-lap)Q

KO, d( Ik g Tn, Uny) = 0 2155, K0T, #k=1,2,... ,NIZHLT
d(Tp, Ixk 5, 2n) < d(@n, Untn) + d(Un@n, I3k g, 0) — 0
THHT EWRENT. £z, ®H2 KD
A(Jrk 1T 0)* + d(Iak p, Ty ) + 205 (fi(Jak o 2n) — f(p)) < d(p, zn)?
MDD, limy, o0 d(J3k f, Ty T) =0 KD

0 < fe(JIxszn) — fr(p)
< d(p,xn)? — d(JIxk f, %0, P)? — d(Jxk g, T, Tn)?
= Y
A(Ixk g, Tns ) (d(p Tn) + (I 20, D)) — A(Ixk g, Ty Tn)?
2infmeN /\fn

<

— 0 (n — o0)

w84 koT

n—oo

lim fk(J)\’fokxn) = fk(p) = ylél§( fk(y)

W& k=1,2,...,N THYIID. TTT, {x,} DERY) {x,,} D2 € X IT APCRT 3
ERELED. TDEZE, U limy, oo d(Jxn g Ty Tn) = 0 ol {0 fon} B
1—00 ETBHE I ANKTS. £z, f O REEGENONTHB D A ik

LIX5DT,
fe(2) < lim fo(Jyr po20,) = inf fi(y)
1— 00 g yeX



L7380, z € argmin, e x fir(y) BMIBNS. LA > T, B {d(zn, 2)} EH%B c. e RIC
RT3, KoTEHL KD {z,} FAIKL, TOMIE 29 € X 3% k=1,2,...,N
ICR LT 2o € argming ¢y fr(y) ZH72T. LIe>T

N

ro € () arguin (s
k=1 YEX

LR, EHAEEHE N O
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