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B 2GR M 20 AR R, AR b, A SO — 25 2 T A2 XUE T H ZEAE 55 L BT R R
B H4h, X FEE X Kahler S24E(bAy K2 M, HEH T 4 signature HZFHF Monge-Ampere
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% p: (X,w) = B Z&—1 Kahler 484k, B p REEFNEWIE X 1 B fy# &M
R XEW v BERE X LEXWEY., 6. R (1,1) BX, FEES
—IRAFLE X, = p1(t) ERIEH. MR w WEFRX " =0 (n HERLFLERLEED), N
w B A Monge-Ampere JER (W, [1, & X1.8]). FEXFER T, p: (X,w) = BN
Monge-Ampere £F4E4k.

TEJT 2 M R SCE (1] H, B wwpe TR X Weil-Petersson FEHE, BR&HTE B
LW —A Kahler FEHE, i1 —22# S H T ZEENHMEAX. MIIXER 3 EE
G5 RPN B SO R 4510 2 b ATIE BT B T~ 3 Weil-Petersson F g wyyp A JEIER2L0E
MR, HIE 2408w RN — N U2

FE T XAE Teichmiiller 23 (8] g2 8L Weil-Petersson E & wwp 2 Kihler F &
(W, [2, 2 2H4]), H Ricci M8, 2oiam ih 2= EE iR H &0 (0 (3, §10, ©3H]), &
A N R T8 (0 [4, ©H1.3]). 4N, Wolpert S H T —14 Weil-Petersson B
R BN, HIERA T EH -2 #8Tm iR, Ricel BFRMEHEEL/NF—D0HEE (0
[5, 5|¥E4.6]).

ZIEE| wwp M wywp XA Kéhler B ETE MM LA AAELE, FAMR B 2R
EL[0] ] 3L Weil-Petersson Fit wyyp S WEA M 2SR # R AR, TI7EA
W, BRATRAIE B & Y 2 2D T B RN 20w 1 2 B &5 4.
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EE 1.1 %p: (X, w) = BRE—MER Monge-Ampere 44k, X FAEEF YR
i ¢,n e TuB, |~ X Weil-Petersson F i wwp BIBRETRAT &, n AFE, B R(E,&,n.1) =0, 24
HAUCUTESA % X I, B

kpRe =0, H(Ly,ke) =0,
)

X K,y 5 n MR w-Kodaira-Spencer 3kft, W, (2.1) &, HE RN A% (X, Tx,) F
Span{r; } - HJIESCHE.

EATEZ R T —2 Monge-Ampere JEXWFEFENE, 88 T AR — SRS N R,
WM X B Kahler B, X FHATH (1,1)-K, [o,[6 € Hi(X,R). WRLE
[ — O] KRHFEAEIE EHIAXT AT Kéhler B3 w, Wd K [of =, (6]

EIE 1.2 &p: X = B2 —PRmay, G—RAGEMIERIEE S Koo 2 i,
HoMERTHT 2, R
37(X)
c1(Kx/s) 2 X (%)
M p: X — B A Monge-Ampere 2454k, X B 7(X) TR X B signature, x(X) Tm X B
BRBL RS

T BOTATLAIERILL PR

it 1.1 ELERERNRET, R 7(X) =0, U p: X — B J& Monge-Ampere £f
i

XTI HEAL, BATHAFE] T Monge-Ampere EXAFEM F A Br: E— B
JEFH Kihler HifE B L4, il X = P(E) FRHAEMA, AT LASREIDLT 2
.

T 1.3 SHEALGYL p - X = P(E) — B 2§ Monge-Ampere £F44L 24 H ALY
c1(Ky)g) 2 0. F5IH, K7/ 5 RARIEE R,

ASCH SRR IR B2 2 7, [EBT T Monge-Ampere ZF4E(LHY FEAHE S E
J X Weil-Petersson B i J HARSCHI MR A, BEF, 756 3 77, 2 hAm | 2siiE
T iR R &, JRA I T B 11 BIERL. &), TR 4 7, 4510 T Monge-Ampere
ARSI L, Hah T 1.2 ik 1.1 AR 1.3 #IEs.

a(p*Ks),

§2 "M Weil-Petersson EESYghZE

ZS A B AR X Kahler 2F4E4k . Monge-Ampere ZF4E4L 1)~ X Weil-Petersson &
AR EAR S E . FE2FEE S (1)

B p: (X, w) — B AR Kéhler R4k, B p 2R WIE X M B Z [ 188 K 440
R, w2 X LRSei, e, e (1L,1)JB, BEA%E X, = p~'(t) LRZIESN. N
JEE, AT MR

w = i00¢.
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W {7, ¢} T X LRARIMERR, 15 p(t.¢) =¢, W
w = i(d5dC" AC” + ¢ 5dt? AT + ¢, dC AE + ¢t A dEY),
X ¢ 5= 04050, FEART A, BATHMEHZEIHERMAE. & KRN

d Fo O
Y L
oo~ Yi? ¢’

FHA4E X, B w-Kodaira-Spencer ¥4
ki = (OV))|x,- (2.1)
]~ 3 Weil-Petersson FEH (-, ) yp & XH
o 0 w
<%7%>WP(” = /Xt</€j’/€k>wtm7 Wt:W|X“
XH n RALERYEEL, T
. T o 0
wwp = iGgdt! A di*, G i= (o —>WP.
KT w, HH R IR
c(w) = icjzdtj A dfk, e =V, Viw =05 — ¢j§¢o‘5¢a;.
F &, Monge-Ampere £F-4i4k 2 LT,

EX 2.1 (W[1, EX1.8) WHE Wt =0, M p: (X, w) — B #H A Monge-Ampere
44k, FMT c(w) = 0, HA w FA Monge-Ampere JER,. 41R X _LIFTE Monge-Ampere
R w, N p: X — B FA Monge-Ampere 24k,

AR Kodaira-Spencer B J&HLEF, N Weil-Petersson B — g &IEBILH, T
= wwp WL B L Kéhler B Xt T EARWE 4 Monge-Ampere 44 p :
() = B. " X B o BRI 1 T2 (L (1, 5 302.4])

0%G _9G. 0G =

o jk Jjgq pk

Fowm =~ ggrm * " o B
= —(Rmkij, Fikik) — (KT, kxFD) — (H* (Lyy5), H (Ly,, ki) (2.2)

B HY FRM A (X, Tx,) B Span{s,}+ BYIESHIE.

V=

§3 LAV ETEE TR
TEA o, BRI il 5 A
XTTE B FEEFHA MR =%, n=05, &
ke = ri€, kg =rpp, Ve=ViEl, Vy=Vip.
I RHTZR A2 (2.2) TN, 4 U T HiT 26 A2
R(&,€n,7) + [H (Ly, re) )
= (R + (HY (Lyi i), HE (Ly,, 1)) )EE o™

= —(Ryke, Ryke) — (keky, Keko)
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= —2(Ryhke, Fyric)- (3.1)
FEEE
I 2 1 _
(Fte, Ryhe) > E‘Z 'fnﬁg)g‘ = —|Tr(iyFe)* (3.2)

95 b, BN R A BN R, TR RAE S 6,5 = dap, WA

</€_77/€57 ﬁ_ﬁﬁd (Knﬁf)ﬁ(ﬁnﬁﬁ) QSQBQSTV

n

n
= Z (Foke) % “n“f Z| “n“f
f=1

Byy=1
- 2 1w 1 _
(Z ’inﬁf ) ﬂ Z (KnFe) } n|Tr(’<5n“£)|2'
— B=1

1 FAT A, (3.2) SR8 B A ELOC
(5a2)7, = Tr ()~ (3.3)
#Ei (3.2), F

wn

(Rpke, Fpke) = / (Rkie, Foptie) — —
t wn

>/ |ﬂ@m@«j

/Iﬂﬁmd—- /-—)

2 —|<77,§>w79| | Xl 7, (3.4)

RE [X| = [y, 2 RBAFRALAERBL EL (3.3), 78 (3.4) FHTASREM L, 4 HA
e

(ki TE)T, = Tr(ﬁ:n/i_g)%tsm, Tr(s,5g) = constant. (3.5)
M (3.1) F1 (3.4), ATLAGE]
_ 2
R(&,&,n,7) + [H"(Ly, ke)||* < —E|Xt|_1|<777§>w7>|2- (3.6)

Hi (3.6), £33 X Weil-Petersson £ i) 4 SERURTE fh R 2 4E IE /Y, 18R € R n AIESSHY
Fe . R, (3.6) FRYSES ALY HAS (3.5) ML
T BATPRES PR AR F R AR I
T 3.1 WHEAMIEE &0 e TB, W R(E,&,n,7) = 0 24 HALYTE X, 24 1
kpRe =0, H(Ly,ke) =0.
E W (3.6), R($Em7) = 0 2 HACH HY (Ly, k) = 0 Al

n
|

<Tl,§>w7>=/x Tr(ﬂn/@_g)c;;t' =0.
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TEXFHELL T, (3.6) RIS MAL, B (3.5), 7ELF4E X, Lgth

knke = 0.

§4 Monge-Ampére FXFFERIFMERHF

AR TREE M .. KW E S A —BAEXT Kéhler £F4E4k 11 Monge-
Ampere £ AL — 22t
§4.1 EEihE

BWp: X > BREEANEERE XY M1 B ZHEWFEELH4RE, H dmx = 2 f
dimB = 1. AMBRBRALEE T ¢ > 2 WEZ M, HHERE BUHETH g > 2
B2 = i, AR $E Gauss-Bonnet E3H, &

/ c1(Kg) = 290 — 2, / c1(Kx/s) =29 — 2. (4.1)
B X/B

T N KR, Ky ©p KY RIEH, FTLUXER X 25 ERIE.

41 XTK o] € Hyp (X, R), WURAFTEMRA Kihler B3 w € [o], H18 w &R
iy, MEEAE [a] >, 0.

A2, BT HRFRANTHE4 H A 5 Monge-Ampére ZF A4V F A 1 BL

EI 4.1 p: X — BJE Monge-Ampere £ 44 BACYTFES [wo] € Hyp (X, R),
75

[wol =r p*[al, (4.2)

Ak (o] B Hyp(B,R) FRIERICH [o](B) = 1, [wo] WRHE KM [y 5l =
Je 15

W SR (4.2) BEAL, MIAFZERST Kihler B X w, {18

[w] = [wo] — p*[e]

Al w>0. 0
/ w? > 0, (4.3)
x

FHHFSHALY Y w? =0 B EERA, LIRS [, w? =0. EH, w /& Monge-
Ampere FE =
R Z, #FHTE X FFE Monge-Ampere JEH w, M w > 0 fl w? = 0. XFER

Wy = w + «,

Hrbt a2 B L Kibler BEEEL [y = 1, W wo > O [wo] >, 5"l AP, [y (fwo] —[0])? =
0 FBEI T IH—ALEMEN [y slwo = [, L

4.1 AR TR
fX c1(Kayp)®

2y —2)(2g0 —2) " P KB) (4.4)

ci(Kx/B) 2r
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M p: X — B Monge-Ampere £F4E4k.
SE S (4.4) BSL UAETERIXE Kabler B o, (78

f c1(Kayp)?
X

55— 20—

[w] = CI(KX/B) - (
Fw =0,
/ w? >0, (4.5)
X
HHAHFSHLY VY W = 0. B EHERA, "TUSE] [, =0. FH, w & Monge-
Ampere FEF.
TE
/X e3(X) = x(X) = x(X)x(B) = (29 — 2)(290 — 2),
HFHHZEUT X ERIESFSI:
0—Tx/p—Tx —p T —0,
EZEZHPEUIN Ty WE—FREE TG H
ci(X) =c1(Tx) = —c1(Kx/5) — per(Kp).
T
[ at@? = [ (e + petn)?
X X

- 2(/}(% + (29— 2)(290 —2)).

NI H: signature {1 24 H

1 1
T(X) = g(/X c(X)? - 2//_’502()5)) =3 /XCl(KX/B)2 =0,
HpgE—A45 MW Hirzebruch fF5 @ (W3 [6]) 52 Kk, v UGS FHEH L.
it 4.1 R TARAGL

37(X
e (Kns) 20 o1 o (K,

2x(%)
M p: X — BJ& Monge-Ampere ZF4E4k.
Bl 4.1 FNIFETILAGEL p: X =Xy x By, — By, W 7(X) =0
c1(Kx/p) = c(Ks,) 2, 0,
Her m: 3, x By = By, WIEHER 4.1, p: X — B /& Monge-Ampere £-4E4L.
R (7, 2B, H
c1(Kx/B) 2r 0.
E e, TS RL L.
it 4.2 WFE (X)) =00 p: X — B & Monge-Ampere £f-4i4k..
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E 4.2 HREEARE m(B) FALMAIER T X LRy LFEER (X)), 8@ (8, 2],
i

T(X) =7(X)7(B) = 0.
TEXFEM T, p: X — B & Monge-Ampere £F4E4k.
§4.2 ZEMELEE

TR, BB BEWRSME LS EAF4l. R F— B 2R SHmE

B L#y 2 s 3L X = P(E), BV EQClE. s 1928 (1L,1) B o F
MK

[w] = klcl(Op(E)(l)) + kg[a] =kix+ kg[a], (4.6)

HA 2= c1(Op(r) (1)), [o] & Hyp (B,R) R AT @t (] BT iR
0= %//\/(k1$+k204)2 —/ (klit-i-kga)

X/B
- kl(— %kl deg E + k-g) —k,
et
ko = %kl deg E + 1.
BT EA
w—a] = k1 (1(Opiey (1)) + 5 deg B -p*la]). (47)
HIEHE 4.1 4, p: X — B & Monge-Ampere ZF4E4L 24 HAL Y4
1 (Op(ey (1)) + 5 deg B pla] >, 0.
HERE degE - [o] = a1 (B), FrAHE U T51.
EIE 4.2 RWELUHIE p: X = P(E) — B & Monge-Ampere £F 4L 24 HAL Y
1 (Op(n) (1) + 3" e1(B) 2,0,
TEXFEO T, B
K = p* det E* © Opy(~2),
H: signature &

T(X) = %‘401(‘[{'){/8)2 = 0.

Wit 4.3 ERELEE p: X = P(F) — B J& Monge-Ampere £F4E4L 24 H A 24
C1 (K;}B) Zr 0.
FF A K;(}B YR
§4.3 —#4AXT Kahler £F4g1L

TEATH, B p: X — B EPAER Kihler {iE X fl B Z [E]#—BAH* Kihler
YA, K dim B = m, dim X' = n +m, WAL F45L.
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T2 4.3 p: X — B J& Monge-Ampere £ 4E4L 24 HACYFTE [wo] € H;Rl (X, R), ff

i

[WO] 27‘ O,

/ o™+ = 0.
X/B
W WRAFFEZ [wo] W (4.8), MAFFE—PHEX Kahler B w, {H15

[w] = [wo]

(4.8)

Mw>0 HI

/ Wt >0, (4.9)
X/B
FHHMHAY c(w) =0 BFES L. A (4.8) B _AEFEX 0] LI5E]
00y :/ W't >0, (4.10)
X/B
XEWE © = constant, AFPA c(w) = 0. FM, w J& Monge-Ampere B,
RZ,# X FFFFE Monge-Ampere JER w, M w > 0 H "™ =0, B E (4.8).

Wit 44 WX K (X) =0 WEEME, HERA4EH g > 2 MEZ M, N
p: X — B Monge-Ampere £F4E4k.

W AT 7(X) =1 [y a(Kxp)? Al ci(Kxp) =0 0, WER 7(X) =0, N

/ c1(Kx/p)* = 0.
X/B

i 4.3 MECTHER 4.2, LRGCREAFMN B T > 2 iR
AW E— BREBN r R EN, S X = P(E), WA LT
WRE 4.2 HIALFYE p: X — Bk Monge-Ampere £F4L, 24 HAY o1 (K ) 5) >/

TN
c1(Ky ) = rei(Op(iy (1)) + p* det B, (4.11)

[T =7 [ e e [ a0y rate)

=7r"(—c1(E)) +r"ei(E) =0. (4.12)
HEM 4.3, #F (K;}B) >, 0, p: X — B & Monge-Ampere £F4E4k..

X2, M p: X — B & Monge-Ampere £-4E4k, N [wo] W2 (4.8). H AXFF—2
8] € Hyp(B,R), %

[wol = ki(cr(K 3 )5) +p*[B) k1> 0. (4.13)
it (4.8) M1 (4.12), "] LAFRH]
(8] =0.
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A I

_ 1
C1 (KX}B) = E[wo] >r 0.

g5 L, AR (1, B HH0.3], A TR
#i 4.5 K n: E— BEERR Kahler U B Lpygaim A, MU =425

(1) BB —A 55 T3 Hermitian Ji

(2) p: P(E) — B J& Monge-Ampere £f-4E4k;

(3) c1(Kp g 5) =r 0-
TR Hh, KE(:LE)/B S IEHTZR PN

L 4.6 IR F ZFMH (ample) H p: P(E) — B J& Monge-Ampere £F4E4k, N
E Z Nakano IEf.

W BT

E =p.(Opp+ (1)) = p«(Opp+ (1) ® K;(lE*)/B ® Kp+)/8),

FY HALY Opp+(1) HIER, E ZFMi. XEHR p: P(E) — B & Monge-Ampere 44
b, B E iR A —A 558 K Hermitian 4, Brik B* WA 5152 -3 Hermitian B
i, Bl p: P(E*) — B 172 Monge-Ampere 7484k, [Ht K;(IE*)/B e RIER LM, T
Ope+ (1) ® K;(l o5 e EIMEL. HRYE Berndtsson [9-10] WI4ER, 7 B L L*- &
H A HIZ K Nakano 1EHY.

#i® 4.7 R p: P(E) — B j&2—4 Monge-Ampere £ 44k, A 47 K;(IE)/B ¥
TEEE o7, f#if%

i&glog/ e ? <0.
P(E)/B
B R Kl s B R ERR, R E R
p*(K;(lE)/B ® Kpgy/B),
AR AL EIERT, W (10, & 2H1.2].
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Monge-Ampere Form
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Abstract In their paper, Wan and Wang established the non-positivity of the holomorphic

bisectional curvature of a generalized Weil-Petersson metric on the base manifold of a Monge-

Ampere fibration. This paper presents a precise characterization of the vanishing of the

holomorphic bisectional curvature. On the other hand, for a compact complex surface

admitting a relative Kéhler fibration, the author demonstrates the existence of a Monge-

Ampere form whenever its signature vanishes. Furthermore, in the context of a projective

bundle fibration, the author establishes that it is a Monge-Ampere fibration if and only

if there exists a semi-positive relative Kahler form in the first Chern class of the relative

anti-canonical bundle.
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