tame harmonic bundle O O O -HitchinO O 0O O O 0O

gboboboooobbodd

gooooooboboooogooobobooogoDo. bbb sbobob oo
OOoO0D0OO0O00D0-HitehinOODOOO”0O0OO.000,000000000-HitchinOOOODOO
goboobooboobo,0oobpbooboobobooobooboooDb.

Uo00o0bo0ooboO0,0b00b00b000b000D organizer 100, 0000000000D000OO
goobooboogoboboon.

1 Introduction

1.1 000

goooooobooboo.bgbobbogobo 20b0gbobL. Xoooooobooooboboo, D
goboooboooboboon.

Theorem 1.1 (regular filtered Higgs bundle 0 0 0 O Bogomolov-Gieseker 000 0) (X, D)
00 regular filtered Higgs bundle(E.,0)0 pr-stable 000, 0000000000000 O0OOOOO.

fX par—ciL(E*) -
2rank F -

/ par-chy 1 (E.) —
. ;

O00,0000000000000 stable parabolic Higgs bundle O, tame harmonic bundle O
ooooooooooog.

Theorem 1.2 (tame harmonic bundle 0 Kobayashi-Hitchin O 0) 00000000000O0O.
e X — DOO tame harmonic bundle (E,0g,0,h).

e par-deg; (E.) = [y par-chy ;(E,)=00000000, (X,D)00 pup-polystable regular filtered
Higgs bundle (E.,0). 1

1.2 00

goooboooooobooo, bbb boooin, 0000 bo00oo0ooUobooDoo
oo, ggooboooboobooo.

O0000000000000000000000 “table’00000000000O00O0 (metric) O
0000000000000 b00.0b00b0bO0o0oo0oboboog 1960000 Narasimhan-Seshadri
000000000 D0O0. O0DDOO000O0O000000000D0O, polystable vector bundle 00 flat
unitary bundle 0 0 0000000000 00000. (0000, flat metric0 00000 flat bundle
O flat unitary bundle 00000000, 000,1980000 (a) 0000000 (b) Chern class O
000000D0D0O0OD0,0000 HitchinOOOOODOOOO, Uhlenbeck-Yau O Donaldson 00 00O
goooono.



Theorem 1.3 (00000000 Kobayahi-Hitchin 0 O, Uhlenbeck-Yau, Donaldson) OO0
gooooooobo,ooooooood.

e L1 -polystable vector bundle.
e Hermitian FEinstein metricd O 0O O O O holomorphic vector bundle.

00, Chern class00 0000000 ur-polystable vector bundle 0 O, flat unitary bundle 0 00 0O O
O . (pr-stability O Hermitian Einstein metric0 0000 20000.) 1

O0000D0ODOO section0DO00O0OO0O0DOOOOOOO, pr-stability 0 Hermitian-Einstein condi-
tion0 0000000, 00000000000000000D0000D0OCO0. 00000000000
000 Smpson 00 O00000O. OO Higgs bundle 0 OO O stability 0 Hermitian-Einstein metric O
oooooooooooooooo.

Theorem 1.4 (Simpson) 00000000000, 000000000000.
o L1 -polystable Higgs bundle.

o Hermitian Einstein metricO 0 0 0O O 0O Higgs bundle. 1

Chernclass0 0000000000, Corlette 00 000000000000 O0O0OO0ODODOONO.
Theorem 1.5 (Simpson-Corlette) 000000000 XO0OUOOOOODOOOooooo.

e Chern class0 0000000 polystable Higgs bundle.

e harmonic bundle.

o semisimple flat bundle. 1

O000,00000 (&) moduliDO0OOOOOOOODOO,(b)DO0DODOOOOOODODOODOODOO
I I A A A Y

O000000oooooo00.ooO,00000000000, (£,6) 0 stable Higgs bundle O
000, (FE,a-0)0 stable Higgs bundle 0 O O O O, stable Higgs bundle 0000000000, OO
Oflat bundle 0000000000 00DODOO0DODOOO.000,000000000A0 variation of
Polarized Hodge structure (0 0 VPHSO OO ) O0OOOOOOOO. VPHSOOOOOOOOOOO
0,00000000000,00000000000000. 00, Smpson000000000O,O00
gooooono.

Theorem 1.6 (Simpson) SL(n,Z) (n >3)00000 0000, 00000000000000
00000, (00000000000000000,00000000000000000000.)

(0DO0000): GCcm(X)0O000 p:m(X)— SL(n,Z2) 0000, pg:G~SLn,2) 000000
gooooo.

o p:m(X)— SL(n,Z) C SL(n,C)00000,VPHSOOOOOOOO flat bundleD 0000
0,/00000.

e VPHSUOOOODODOOOO, p/(m(X)) O real Zariski closure 0 Hodge type0 D OO OO0 00O
reductive group 0000000 OO OO, (real algebraic group W O Hodge type 0 0O, 00O
G=wC¢no crooooooo,S'tccrownoon, C=-10 GO Cartan involution 0 O
oooo.)



e SL(n,Z) C SL(n,C) 0 rigidity 000000, p'(m (X)) O real Zariski closure 0 SL(n, R) OO
00O0. 00, Hodge type 0000000000000 000 SL(n, R) O Hodge type 0 00 O
000ooO0o00o0. 00000, 00000 pO0O0O0O0DOOO0ODODOOOO. (DOOO, (22
ooo.) I

Theorem 1.5 0000000000000 YOOOODOODOOOODOOODOO. OODO,O
goboogooooooboboooooo, Yoo XbopoooopodY=X-D 0O
OO00o0o00boO0O,XDO0000 bO000O parabolic structure 000000000 OOODOOO. O
00,0000000D000D000DO00DO0OD, HiggsOOOODODOODODOO, Simpson-Biquard O
gooboooooooog.

Theorem 1.7 parabolic Higgs bundle 0 O 0O -Hitchin OO OO OO,
e dmX =10000000. (Simpson,).

e DODODDDOOUDODOOO. (Bigquard). 1

(0000 DO smoothOODOOOOOODOOOOOOO.) Higgs field 00O vector bundle 0 O
000000o0ooooooon.

Theorem 1.8 (Li, Steer-Wren) D 0O normal crossing 0 O, parabolic vector bundle 00 000 O -
HitchinOD OO ODOODO. Bogomolov-Gieseker 000 O00O0O0O. 1

000,D00000D00O,HiggsfieldDOD0OO0DODOODOODOOOOOOOO.ODOOOOO
00000000000, 000000000D00000, vectorbundleDOODOODOOOOOODOO
o0,000000boooooooon.

O00000O0bOoO0obOoO0ooD,0b0000bDO000DD. stableDO0O0DDOOOODOOO metric
O000000000D000000 (1) 000 metricd 00O (initial metric), (i) O000000000O
00, (i) 000000 HEmetricOOOODO, Chern classO0 000000000 flat000, 000
0000000000000000. based compact (DO 0)000, (1)000000 (i) 0 (i) 0O
gooooo.

non-compact 000 ()0 0000000O. OO, Simpson O non-compact 0000000000,
00000000 initial metric0 000000, 000000000000000O, Hermitian-Einstein
metric000000000. OO0, initial metricO curvature D 000000000 DO0DOOOOOO
O0D000,HiggsOODOOOODOODDODOODDOOODODDODODOD. OODODDOOOOOODOOOODO.

O000000000000,000000000000 [16]00. tame harmonic bundle O 0O 0O O
0 parabolic Higgs bundle 0 000000 0D0O0D0DO0OO0OOOOOODODOOODOOOOOOO. OO,
00000000000 (Hodge type in codimension two) 00 0000000000000 OOO,O
oooooooooo.

Theorem 1.9 (M) 000000 O0OODOOODO.

o [y par-chy;(E.) = par-deg(E.) = 000 “Hodge type in codimension two” 000000,
(X,D)00 pg-stable parabolic Higgs bundle.

e X — DOO tame harmonic bundle. |

gooOoOooO0o0obOOoO,000b0oOo000oo0oUooo,0000oDbDoOoOo veHSOOOOOO
ooooooooooog, “SLin,Z) (n>3)0000000000000000000O0O0OOODOO
oooo”,00boO0b0O0o00bDoOobo0oDboooDo.

000, Hodge type in codimension two D 00000000000 moduliOOODODOOOODODO
000000000 0D0O00O000. 000, Hodge type in codimension two OO OO O0O0O0O0OOO
goodboobooboobuobbog,0bobobbobob00bDobuouoboUob. oboog, Hodge type
in codimension two 00 000000 DO0ODOOOOOODOOOODO. OO0 ODOODOoDOOODO,00
UO00obOoboon, “Hodge type in codimension two’ D00 00000000000 OOODOODO.



2 Oooon

21 0O0O0O0OO0O0O
2.1.1 pluri-harmonic metric, harmonic bundle

(E,0r)0 X 00 holomorphic vector bundle 0 00, # 0 Higgs field, 0 000 End(E)@QkOD holomor-
phic section #? =000000000000000. 000, EQ metrich0ODOO00O0O, (1,0)-00
00000 80 0h(u,v) = h(0pu,v)+h(u,0pv) 000000000, 00,6070 h(fu,v) = h(u,67v)
000000000. 00O connection O + O connection D' =9 +0p +60+61 0000000,
O0 curvatwre 00000 R(A)O F(R)ODOODDOOODO.

R(h) = (0p +05)°, F(h) = (0p+0p +0+0)°.

Definition 2.1 connection D' 0 flat0 O, hO pluri-harmonic metric0 00, (E,0g,0,h) 0 harmonic
bundle0 OO . 1

2.1.2 Hermitian Einstein metric

pluri-harmonic metric 0 000000000 DO0O0O0DO OO, Hermitian-Einstein metric0 000 0O .
(X, w)0OOOOO0O0000,0«000000000000000 (P9 Qprlatl 7 .7 0
adjoint 0 A, : QP4 — Qp~Le-l QOO O0OO0OD0O.

Deflnition2.2 0000 «00000 AVF(h) =a-idg 0000000000 hO, Higgs bundle
(E,0g,0) 0 Hermitian-FEinstein metric0 00 . 1

000000000, pluri-harmonic metric0 000 HE-metricO0. OO0O0O0O0OO0OO0DOODOO
go.

Lemma 2.1 (Simpson) (000000 )dimX =200,

e ALF(h)=0 (000 HEOODOOOOD,0OOOD)O0O0O

tr F(h)2 = C - |F(h)|;

ho dvol, >0, (COOD)

e 0O [tr(F(h)*)=0000 hO pluri-harmonic metric0 00 . 1

2.1.3 tame harmonic bundle

harmonic bundle 0 O O O . quasi projective variety 0 0 harmonic bundle 0000000000, 00O
00o0o000ooooo0Doo0ooOoooo0oOo. 000, 000000000000000000000
0.000000 X =A"={(21,...,2n) ||| <1}, Di={z =0}, D=U;, D; 00, (E,dg,6,h)
0 X — D00 harmonic bundle 000 O. OO0, Higgs field 8 O

=35

(2

00000000000.000,00000 P(z,t)=det(t—fi)=>aij(z)-¥00000,0000
00 X-DpOO0OO0ODOO0OOO.

Definition 2.3

e (E,0g5,0,h)0 tame0 0, Pi(2,t)00000 X0O0O0O0O0O00OO.



e tame harmonic bundle (E,0g,0,h) 0 pure imaginary 00, Py(z,t) (z € D;) 00000000
oog. |

O0b0DoO0ogdg, tame harmonic bundle D000 O0OO0DODO0OODOOODOOOODOOOODOOOO.

Theorem 2.1 (Jost-Zuo, Sabbah, Simpson, M)
gddbooodobooooouoooouooooog.

tame pure imaginary semisimple
harmonic bundle flat bundle

Remark 2.1 000000000000 OODOOOOOO0O0O, semisimpled OO0, tame harmonic
bundleD0 D0 ODO0O0OD0O0ODOODOODOOODOODO Jost-ZuoO, OOODOODOOODOODOOODOODO
Oo0. (6). OO00,0000000000000O0DOO0O0OOOO0OOOOO0DODOOOOOOOOD.
00000000000, 000000 harmonic bundled pure imaginary0 00000000000
O00000,000 15 0000000. pure imaginary0 0000, semisimple 0000000, O
0000000000 SebbehD0OO ([19)000000O0O0O0. 0000, curve0 0000000, O
0000000 Simpson ([21]) OO0DOOOODO. 1

2.2 JUO0O0O0OOO
2.2.1 filtered vector bundle

XOOooooooo, b0 Xooooooooooo. D:UiesDiDDDDDDD,DDiDDD
O000O0000. Mehta-Seshadri ([12]), Simpson ([21]), Yokogawa, Maruyama ([9], [28) D00 OO0,
parabolic structure 0 000000000000 OOOOOOOODOOO.

Definition 2.4 (X, D) 00 filtered vector bundle E,0000000000O.
e 0 acR°O0DODO, locally free Ox-module (dE000O0DDO0.

° bﬁa(bigai,Vi)DD,bECaEDDD,bEp(_D:aE‘X_D.

oiR@Ey:m%dﬂm—aaﬂm>DDD.DDD,dDaDiDDDDDDDcDDDDDDD
O0.000, Gl (4F) := 'F./'F-. O locally free Op,-module. 1

E.0000,E:=4,Ex p00000.

Remark 2.2 Par(oF,i) := {c| Gl (oE) #0} 00000. 000, Par(qk,i) O Ja; — 1,a,) 000
000000000000, i

Remark 2.3 0000, 0000000000,000 30000000O0OO0O0OOOOODOOO
gobooboobobooobo. 1

OceR°00ie SODODOO, cEip, U filtration 00 0000. OO0 e-parabolic filtration 0 0
O, FEy = (CE, F) 0 E,00000 e-parabolic vector bundle 0 D0 000000 (e-trunctation).

Remark 2.4 £, 00 E, 000000000000, filtered bundled c-parabolic bundle 1 00 0O 0O
O. 1



2.2.2 adapted metric

parabolic structure O 0 0 O O 0O O O, holomorphic vector bundle DD O OO. 00O, FO X —DO
O holomorphic vector bundle 0 0, h 0 E O hermitian metric 0 0 0 O, Ox-module o F (a € R®) O
oooooOoOoOoOoOoOoO. (D00oooo X:A",Di:{ziz()},D:Ui-leiDDDDDDDD
O)ovucXoooo,

WE(U) = {f € E(U\ D) ] fln = o(f[ \zi\_‘”_e) Ve > o}.

1=
000,0000,000Iccallyfreed000000. 00000000 OOOOOOO.
Definition 2.5 E. 0 (X, D) 00 filtered vector bundleD 00 . E = E, | x_p 00 hermitian metric

AhOOOO (E(h) 000000000, oEBh) ~ E000000000, A0 E,O adaptedd 000
go. 1

2.2.3 parabolic characteristic number

Chern class [0 parabolic structure 00000000 OOO0OONO, filtered bundle E, OO0 00000
O00000o0OdOd. ee RPO c-truncation L£FO00000. OO0,

wtp, (e Fy) 1= Z a-rank® Grl' (. F)
a€Par(cE,i)
000, 00 parabolic structure 0 0 0 0 0 O e-truncation O first Chern classO, 0000 O.
par-c)(cB.) = c1(cE) = Y _wtp,(cE.) - [Di] € H*(X, R).
1€S
000,000 c000000O00OODO,E,0000 welldefined0000000O0O0O0O, par-c;(Ey)
000000000 00. 0000000000 ample linebundle LOOOOOOOOOO,

1 .
[ parei (B a(@yim
X

E.) =
Hi(Ex) rank F/

oooog.
0 0, e-truncation O second Chern character [0 parabolic structure 0000000000 O0O0O0O
parabolic second Chern character OO0 O0O000. X O evaluate D00 O0O00O0O0O.

[ vy (B = [ cha(e) - (L)< 575 0 desp, Gl (eElp)
X X i€S a

+ %Z Za2 . rank(i Grf(cE)) : [Di]2

€S a

i % Z Z Z Z a; - a; - rank " Grf;,aj)(aE)- (1)

i€S jeS, PED;NDj (a;,aj)€Par(E,P)
J#i

e cho 0000 second Chern character.
e [D;] € H*(X), [P] € H*(X).
e PeD;ND; 0000, Fy,a:="FNiF, 000,7Gry :="Fa/ Y o, Fp.
e Par(.E,, P)= {a‘PGrg(cE) #0}.
0 ()0 cO0D00000000O00O000D00O0, [yparchy, (E,)00000000000O.



2.2.4 regular filtered Higgs bundle [0 0 0 stability

filtered bundle 0 0 0 O Higgs field 00O O0OOO0DODOO.

Definition 2.6 filtered vector bundle E, O reqular Higgs field 6 O 0O ,
e E=, g cFO000,0:E—EcQYO000,

o 0(cE) C cE®Qy’(logD) OO 62 =0. I

regular filtered Higgs subsheaf 0, 000000 p, 000000000000, pr-stability 0000
ooo.

Definition 2.7 parabolic reqular filtered Higgs bundle (E.,0) O stable 00, up(E,) < pr(E,) 00O
0O regular filtered Higgs subsheaf (E.,0)0000000000.

0000000 semistable 000 . (Ey,0) =@ (E;,.,6;) 00000:0000 (E;4,0;) 0 stableO
pr(Ey) =pn(E;) 0000000, polystable 0 0 O . 1

3 LUooon

3.1 Theorem 1.1000000

Theorem 1.1 00000000000 0. 000000000, 0000000000000000R0O.
e graded semisimple 0 O O O O O -Hitchin 0 O 0 Bogomolov O O O .

e J0DDOO (cF,F,0) 0000, parabolic structure O perturbation F. 000000, (E, FL,6)
0 graded semisimple 0 OO0 O0O0O0O.

e JOODODO.

3.2 graded semisimple J 0 0O 0O O -Hitchin 0 0

oooooooooo, oo, O0-HithinOOOOoOoOoooooo, stabled O OOOOOOOOO
metric 00 0000000. 000 (1) D00 metricd 00 (initial metric), (i) 0000000000
00, (i) 00000,000000000000, ()0 ()D000O0O0O0O0OOOOOO, 000,
non-compact 0 0 0 (i) O initial metric0 00 000000O.

00oo00o0ooooo0U00oooo0U00. X0ooooo, poooooooOO, (X,D)OoOo
c-parabolic Higgs bundle (.E, F,0)00000. D;00, *Grl'(.E)0 0O vector bundle D 000, O
0000 Resp, () 000D00D0. Grf Resp, (/) 000D00OD0ODO,

'Grl(B) = ' Gr . (oB)

00000000000, "G (¢B) 000 G Resp,(6) = a+ Niq 00000000000,
(000, Nj(a,0) O nilpotent part.) OO nilpotent part 00 0000000000000O.
divisor0000000,PeD;,ND; 0000, Gr}(cE) 00 Gr¥ Resp,(0) O Gr¥ Resp, (0) 0 0

gooboo,b0bobobooboobooobooboobo.

PGl (eB) =" G (B).
O

Grf'Resp,(0) O Grf'Resp,(9) 0000000000000 O0DO0D, POODOOODOOOOOOOO
0000 metric0000000000000000000000. (0000000000000, 00
0000000000000000.000000000000007([16/000.) 000000000
0oo0o00,000000000.



Definition 3.1 Gr! Resp,(0) O nilpotent part 000000000 (E.,0) 0 graded semisimle 00 0
goodaad. 1

Proposition 3.1 0000000000000 (X,D)00 ur-stable graded semisimple O parabolic
Higgs bundle (E,,0) 00000, adaptedDd HE-metric hOOO0O0O. OOOOOO, 0000000

goooagd.
par-deg; (E,) = v-i tr AF(h) - c1(L),

2 Jx-p

[pwcim=(S1) [ ey

/X2par—ch2(E*) = (g)z/X_D(trF(h)?)

goobooo,bboobooboobg.

2 2
par-ct (F, v—1
2 par-chy(B.) — ranlk(E ) - < 2m > /X Dtr(F(h)i2> = 0.

0000000 initial metric 00 000. OOO0O0O0OO0O0O, parabolic structure 0 0 0O 0O O
(21,20) 000000000000 |21),|22/ 0000 order 00 00OD0OO0OOCOOOOOOOO. OOO
000, residue O nilpotent part 000 0000 —log|zi|, —loglze| 0000 order 00. OOOO,
parabolic filtration 0 gr 0 O O O nilpotent part 0 0000, 0000 OO nilpotent part D OO0 OO
Obob0obobobobUo.b0obO0obO0bO graded semisimple O O O O initial metric0 00 0O
oogd.

3.3 parabolic structure J perturbation

(graded semisimple 00000 0) OO O regular filtered Higgs bundle O, parabolic structure O O O
000000000, graded semisimple 0 00 0000000. 0000000000000 (X,D)0O
O regular filtered Higgs bundle (E,,0) 0000, ¢; € Par(E,,i) 0000 ce R°OODODO0ODOOO.
000, e-truncation (F,F,#) 00000. F=("F)0000000000 parabolic structure 0 O
O0. 00 fitration0ODOODOODO.

1. 70 D; O generic point 00, F, 0 n 00 fiber 0000. Grf(.E,) 000 Grf Resp,(9) O
nilpotent part 0 OO O00O N, OOOOOODO, 00O weight filtration WO DODOOODO.

N;Wp C Wy_o, Nik : Gr};V :Gr‘ivk.
000 D;00 fikrationO0 OO O0O0OOOO.

2. g 'Fu(cEjp,) — "CGrl(:Ep,) 0000 Wy, C*Grl(cEjp,) O pull back 00000 “Fl, 00
ooo.

3. 000,00 ¢ :{(a,k)} — RO |pi(a, k) —al <e, |pi(a, k) —pi(a, k)| >e€/r (k£ K)DO0O
gooooooooo.

4. 00000 ‘FO ¢ 0 filtration {F/000000. 00000000 filtration000 F.O00
oooo.



Remark 3.1 par-deg; (.F, F) = par-deg; (£, F.)00000000000OOO. 1

Lemma 3.1
o (cE,F. 0)0 graded semisimple.

o (B, F,0)0 pr-stable0 e 000000000, (F,FL0)0 ug-stable. 1

3.4 00000

000, BogomolovO OO OOODOOOOOOO. (£, F,0) 0 graded semisimple 0 O O, Proposition
3.100,
par-c3(.E, F) <0

2rank £ T
0000000.0000000, perturbation (E,F.,0) 0000

par-chy 1 (cE, F) —

B par-c3(.E, F7) <0
2rank F -

gobooboogbD,egobooboobbooboobboon.

par-chy 1 (cF, F)

3.5 Theorem 1.2 000000

Theorem 1.2000000000000000000O. 00O, tame harmonic bundled O pr-polystable
parabolic Higgs bundle U0 00O, 00000000000 0O0O0OO0O0O0OODOOOO. bOO, parabolic
structure 000000 “easypart” 00000000, 00000000000 tame harmonic bundle
O000o0o0oo0oooOo (4)oooooooo.

O0000,00000000000 pr-polystable parabolic Higgs bundle J 0 O O pluri-harmonic
metric000000000O.00000,3.10000000000000000. 0000,

1. 00000 (.F, F,0) 0 perturbation (.F, F.,0) O, adapted 0 Hermitian Einstein metric h, 0
ooobOo.ooo,e0oboooboOoo,Ak DX -DOOODOOOOOOO.OO0DOOODODOO
00, X — D00 tame harmonic bundle (E', 0, ¢, /) 000000. (00000 .)

2. (F',h')00 X 00 regular filtered Higgs bundle (oF', F,¢)000000. (00DO00OO0OOO
0.)

3.00 (E,F,0)0 ((F,F,¢)00000000.(00000000,00000)

1. 00 00. punctured disc 00 (E,dg,h,0) 0000000, R(h) +1[0,01]=F(h) 00000
oobood.e=g-dz0000O,

g, 9117

h

+ [F(h)]n
000000000000, 0000000, |¢,000000000, |F(A)|x0 Lnorm 00000
0O. (C1,C,0 ¢g00000000D0.)

‘g‘h < Cl . eC2‘||F(h)HL2_

000, (B,0r,0,h)0 A?2={(21,22) ||| <1} 0000000000000. 000,000000 6
00000 F(h)O L*norm0000000. 00000, R(h) O L2*norm 0 AR(R) O sup norm O,
0000 F(h)O L2norm 0000000, OO0 curvature O self dual part 0 sup norm O 000
LPnormO0000000000OCDOOO.



000, 80000 Uhlenbeck J Donaldson 00000000 000000000000,X—D0O
0000000000000000. 00, Hermitian Einstein metirc 00000 [ |F(R)200000
00000,0000000000 harmonic bundle 0 0000000000 .

3.0000. 000000 UO0OO0,0000 map f: (F'+,0)— (cE.,6)D000DO0OOO,
(oE.,0) O stability O (E',,#) O poly-stability 1 0, 0000000000000, 000,00 ample
O genericO curve COO00,CO0000000000 map00O0 fo: (B, 0)c — (B, 0)c
I I T
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