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An analytic proof for the formula of the first order obstruction

making the dimensions of Bott-Chern cohomology groups and
Aeppli cohomology groups jumping
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Abstract: Let X be a compact complex manifold, and let # : X — B be a small
deformation of X, the dimensions of the Bott-Chern cohomology groups or Aeppli
cohomology groups may vary under this deformation. In [1], M. Schweitzer constructed
a complex of sheaves Lj ,, and represented Bott-Chern cohomology groups or Aeppli
cohomology groups as the cohomology groups of £3 ,. In [2], the author have studied this
jumping phenomenon by studying the deformation obstructions of a hypercohomology

class of a complex of sheaves By , which is quasi-isomorphic to £3 ,[1]. In particular, they
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obtain an explicit formula for the obstructions. In this paper, the formula of the first order
obstruction is proved in another way by using cohomology of L; ,.
Key words: Bott-Chern cohomology; Aeppli cohomology; deformation; obstruction;

kodaira spencer class

0 7l

WXHBHERE, 7: X > BRUEREXATOLAENEEHELEK.
fEt € BRALHI m LT YN Xy = n 1 (t) R T A B AR B/ 4, B v KL 25 3L [3-
4)). i X ¥ Bott-Chern | [F] i ¥ F1 Aeppli b [F] 9 ¢ 73 5 4 HEA(X) A HY (X)), AT i) 4
Fnbd (X) MR (X) e W B AL R, /230K (5], Angella i iR T Iwasawa it JE 7L
NI EE R TEAR T, REE(X) AR (X) ARG B0, 4t T — NME/NE S5 IR R f o,
REL(X) A R (X) 77 A Bk ER 1) 5] 1.

TESCHR [1] ', Schweitzer 4 Bott-Chern b [A] 1 Al Aeppli b [A] B K 78 BCA e — AN 2
B Lo B LR RE ik 518 T o AN R By, JFIEW] TiZZ8E S £y a2 W), X
R AT LUE R0 7T 2 B By, H L R B ER I BRI I R E(X) A AR T(X) HIBRER, $2
HET BT Bott-Chern b [R] A B AT Aeppli b [F] B B 22 T 1. 730k [1) b, FA146H T4
TTINE AT, WA (X) M RRY(X) K AR BRER I G 1) “ B PR . DA BEERSG B 1) A B2 L AE 5T
XA ), B, 450 N X, IR E AN LR ) B 28077 [0 1K 5 451
WA e, T X AT— B, (048 R EICY, Be) 105 6126 6] 4% HO A 70 2 G4 Oy
HIRAR LR BE B, Br o) T A0 SRR, R 1 LR R 76 2
BERFICER. SEbr b, RS TURIEWI T IT N AR TE AL hipd(X) MR (X)) K AR BRI LG o
R A . RUONIRRICEIIAAAE, I IT N E AL hpd(X) AR (X)) KA
(17873 5 A1 (55T Hodge BN J2 L [ 1 3F A 23071 52 25 46 22 A 3l A2 v 110 B i3 A8 W 2528 3
#R 6]+ [7]).

G MR, BRRE T B R G % R A B BEENCY, Be) 4 BOW T
S RB(X) RIS (X)) R A BRI R I X T

EE0.12 WX - BREUEZREX T OLALEMNTLEWERE WAEFE
Dt e B s IR e dina (X (1), s, ). SR €5 ¢ — 0 % P BRBR(RL ) L 77
fEHN(X, By ) Bl HH (X, By ) TSRO 2R [0] f—A> B R En > 11T R 10 n B fG

[t ) [ 2]

e

on((0]) # 0.

I, BB 0, ([60]) T0— AN AR,
TE0.20 P X - BRI = XM ANEEMBER, Hh X 2 ABEER
. % mn X — By N X I n Y T3 /NEAR. 3T BB H (X, B ) AR50 2 0], 4n

S, BRI ILAEH B 0 — 1Y, B B B (X0, BY ) T AN
[0, 1], WA (0] HH] 0 W (R 2

9,8 B,0 70,8 — AB,0
On([e]) = _8)("71/3"71 © Kn‘—oaxnil/anl([onfl]) - axn71/3n71 © Hn‘—oaxnil/anl([onlea

Horr k,, & n B Kodaira-Spencer 28 (KT n it Kodaira-Spencer 2R [#] 32 X, 7] 275 3K [8]) Ry, A2



86 MR K 2 2R (AR RHEIR) 2015 4E

X — B n ¥ Kodaira-Spencer 5. 8)5(’571/]3"71, 5)8(’51/3%1, 3?’31/]3%1 A 5?31/}3%1 Je At
SCHR [2] H0 58 SCIRIAE [R] R A [1] PR IS

DA s #E N BIBIFSE R (X)) R AR (X)) (RIBRERELG I, 7351 LR 5 B

EE0.3% ®r: X - BEAN) = XMW NEEHIELRE Lh X 2—NER
WE. 2m : Xo — By WX MnB K55 /ANEA. W R4 A R B HEA(X) 1) — S50
0" SH A LR BE HY DN (X)) S (02 A B0 > 1113 0,(10Y]) #
0 8L 0, ([0%]) # 0, W ALA(X (t) 276 0 SR AEBRER. I 0, ([01]) B0, ((02])) 1 T 1H1 2 X 45
iR

on([0")) = —0%5 1By @ Fntorpoa([0na]) = 0L b o Rnrorpea([Bn));

9, A0 70, — A0
0n([92]) = _axiclv/anl © ’inLoaXTH1/]3”71 ([9,171]) - axi€/3n71 © “"‘—Oaxn,l/anl ([onfl])'

EH04P %71 X - BEN) = XH - NMEEHWEREK HLphxi
—ABEERE. Sm o Xo — B, AXWnB LI NIEA W R AFE A B
B HE 0 (00) [ 2 0%) 2 4 4 ) B E 02X, B, ) (11— S5 40 [09) A

FARBn > 1113 0,(10%)) # 05 0,([03]) # 0, W AR V91 (X () 216 0 45 K A Bk, H
H1 0, ([07]) F 0, ((0°]) FH P I 22 255 H:

On([92]) = _6?57{{?/3"71 © ’in'—oaﬁfil/]gnfl([en—l]) - 5?(1576:/37171 © RnLoé)é;il/anl([en—l]);
On([eg]) = —7540° HnL08§;?71/3n71 ([97171]) —T9,A0 RnL06§f71/37l71 ([enfl])

AP AT E SHSE SCHR [2].

EASCH, K ga DL EE B 0.3 ME B 0.4 I BE G A X AEn = 1IN — DN R
oo B0 BRI BECH S RED]. fEn = 1, DU BB 2 A X TAE R4 7
Vo =Y ai gy + 32, biar € Tg B,

1. 01(6%, Vo) HtP(X, L2 ) TP

01(6", Vo) = Ox (int(p(V0)) (0")) + Ox (int(p(Vo))(61));
2. 01(62, Vo) A HE(X) "H I
01(6%, Vo) = dx (int(p(Vo)) (9x6%)) + Ix (int(p(Vo)) (9x 62)):
3. 01(63, Vo) A HY M9 H(X) T
01(6%, Vo) = int(p(V0)) (Ox 0%~ 147%) + int(p(Vo)) (Ox 677 ~471).

Horp p: Tol’OB — H1 (X,Tx) s& Kodaira-Spencer WRif 9329 702 1K) P, q T,

R, Ka i B 1-3MUE. fEsb 21, /44— T A X Bott-Chern I [7] i 7
A1 Aeppli I [F] TR — Lo g5 L.
1 % F Bott-Chern t F] 8% #= Aeppli L [ 778

N 3C A 5% F Bott-Chern b [/ I B AN Aeppli L [7] I 4 11 45 5L #6 m] LLAE SCRk [1] A 3k 2.
XN REEWIE. FATENIE Dolbeault L [7] ¥ 1 HE(X) 85 — 1 Frélicher % 5



51 MRUEER, £ 1 IR S5 IEAS R PR AE Bott-Chern LR HREFI Aeppli L [ A BELE BBk ER ... 87

FIPI ) Epa( X)) #R L R I A BRAEARAR & 55— J7 THIE SCHR [10-11] 32 X Bott-Chern |
[FIAER Aeppli IRJAEELS B T EZ 1 X MEEMAEE, eI e a0k

ker{d: AP4(X) — APTITL(X)}
im {00: Ar—1a-1(X) — APa(X)}

LX) =

bill
ker{90: AP4(X) — APFLIHL(X)}

im {0: AP~14(X) — AP9(X)} +im {0: AP7-1(X) — AP9(X)}
1 Hodge % #LANIE, Fr A RIX L8 AR B LA RYE T HAT XA 1 [F) A

HE(X) =

HEY(X) = Hg"" (X

A LA K R HER(X) =2 HEL(X). ST r > 1R 1 p, g, fA4ELL T B
[y iSRS
HEE(X) — EPI(X);  EP9(X) — HYY(X).

B EPYX) = HPYX)Mir = ool 45t T de Rham I [a] W BF 119 43 fi8, 1I:
HE (X, C) = @pyqei BRA(X). 0 WRL(X) FIRRY(X) 435k HES(X) A HER (X)) I 4%, it
THAip> 1,921, € XEHELY A
Eﬁyq = @ A R E<p+q-2,
k

r4+s=
r<p,s<q

El;:})q_l = @ AT)Su ﬁu% k = p + q,

r+s=k
r2p,s2q
HBESLT
prp1 od pry2 od =
0 Tt TR ppte=2 8 ppka-t 4 ppbg 4
p,q p,q p,q p,q p,q

UL R ) AR £, BESE T, B0 < p+ g — 20, dY) = prosea od, %= p+q— 20,
dY =00, i >p+q— 2, dY =d. B Lh HRFEIN, UL EHE, A LR R
HE(X) = HPH4 (25, (X)) = HPH) (X, £,
HE9(X) = HPM(Ch, 1 (X)) 2 HPH(X, 0y o)

Bk, BAtle X oy, 10— A THES,

(S';,a): O—-Q' —. ...t 0, (S";,g): O—-Q' —...-Qr! -0,

S;yqu';—l—S"; L O0+0 - Qe - Ll P - . Q0.
HogA S*  £0 &AM Rm0.

SR [1] TR T 55— B

B;))q: C(t)o@@ﬂgl@glH...Qpil@opil—>Qp_)_”_,Q¢I*1_}O'



88 MR K 2 2R (AR RHEIR) 2015 4E

WILLR By, BUSs 1) IS 0L A1)

(+-)

CcC 'S 090 - Qe —
l l+ l
0 - 040 - Q! —

HY b A 2N AR L R IR  [R) A

HEA(X) = HPM(X, £ 1)) = HPY(X, Sy 1)) = HPT(X, B; )

il

HR(X) = HPYU(X, Ly g gq1) = HPP(X, Sy i) S HPTN(X, By g g41)-

2 XTF o0, V), £biefl, 23}

WHEREEEMIEA T X — B, Hhr71(0) = X, X JEEHIE. W42 Cg 0B LM
SAESLRNT R EUZ, O% X LIAE o IR YE T ) 44k, B U5 1) L7 S A i S AE R 0=
0% X EINAE = METHETy [0 h [ 422, B U7 ) L2 SEppT IR AE R BUZ. % mg h Cy, 1K
j(iijﬁ, M}j) = Wﬁl(m‘(‘;) ®ﬂ.—1(cg) O‘:{/, ./\;l‘éj = Wﬁl(m}j}) ®ﬂ-—1(c§) @‘:\/’

T 5% 0 BEELCC, BS) P05 4 200, BRAT A K (0] ST kA a0
T 0, (JOF, dy 2 X, IO £o B0 LB SET) . TRTE, %18 UL F ILIE 2591

0— MB)/(MB))2 ® B;7q;Xo/Bo - BZ:;Q§X1/BI - Bz:,q;Xo/Bo — 0. (1)
RAMIESSES T RN KIESS
0— HO(Xl’ MBQ/(ML&J)2 ® B;7q;X0/BO) - HO(Xl’ B;;,q;Xl/Bl) - HO(Xa BI:7¢Z§X0/B())

— H' (X1, Mg/ (M§)? ® By 4ixo/By) = e

Wt B RIMS/(ME)? @ BY ., 52 SULSCIR [2], X1 24 X (101 WY B 95 /M A0
L% A K IE 4734 e

5* : Hl(Xa B;;,q;XO/BO) - HlJrl(Xl’ MBQ/(MBQ)2 ® B;;,q;Xo/BO)'

HEL LA, 4 LA £ BRI H (X, MG /(M) @ B x, /i,) 6™ ([0]) 21
JURIEH i, o] AAS 30 0 19— B &40, 5 — 7, Bk

HHH (X, MG /(ME)? @ B} ix/m,) = ms /(m§)? @c B (X, B} .x,/5,)

H
T B = Home (m{ / (mg)?, C),

]

Hl+1(X15 MB)/(MLO‘))2 ® B;;,q;XO/BO) = Hom(C(TO(CBa Hl+1(Xa B;;q;Xo/BO))'



91 BREEER, S 1S 45 BT 7 4 Bott-Chern EFIAHEFIAeppli b RIVREE4ERBEER... 89

R, 0 T O 0 Vo 2, B 08 MEAT — WY AE 3 4 EL N £ (X BS, )

(1 6 (0%) (Vo) & °F JLII. FRo1(0%,Vh) = 6*(09) (Vo) A — B[t JF HBRATTR 25 th 2L Bk 1
HEAL

3 RAEHEL, .y s ERABR (0, VD)
X oo X X 75 X AT, X X [ oo M JEST/NABIR, IR 4R 25 1 X,
bRy 109 IR, BBV X2 FEER
r ()" T (M) © 0% 5 @ (ME)" © 0% — (ME)" © QL & (M) © 04, — ..
(ME)" @ Q1 & (M) & Q5 — (M) @ OB, — . — (M) @ Q%5 — 0
j"j! (M(bu)n ® B;;,q;X/B;

Apw N T ) Aw Aw jw ALliw
71 Cho) = 0%, ® 0%, 5 — Q}’(/B ® Qi‘c/B ..

—liw ~Ap— 1w A\D;w Ng— 1w
QZ/.)\,/B @QZ/.)\,/B —>Q€(/B—>...—>QqX/B —0

A Bz:,q;X/B'

W ARTY Ky X BAE m AR 4E Ty 17 6 AE BRI ) b SERENT I (p, q) TE 3B BT
7, AT HAEX BAE 7 B4R DT 0] EOGHEAE BT In) b2 SERRAT IRAEXT (p, ) TE B BGH 2.
ORI X2 b, HIEOL TR 2, s

Elziq;X/B’: @ ‘A;és/;gv WRE<p+q-2,

r+s=k
r<p,s<q

k—1 85w
Lpfl,qfl;X/B - @ AX/Bv WRE>p+q,

r+s=k
r2p,s2q
S
0 Prel n odx/B P2 X/BOdX/B g2
P.q; P, p+q—
Ep,q;X/B Epyq;X/B - e ﬁp,q;X/B
Ox/B0x /B 1 dx d
p+q—1 /B ap+q X/B
e — — P
Ep,q;X/B Ep,q;X/B

LU R dSy) p IRHE L)y WBESE T, B020 < p ot g — 20 d) 5 = procss o dayp, i =
p+q—2,dY) ;= 0xyp o Oxyp, 2i>p+q— 21, dY) = dyyp. BRI LA M1
W, 1350 BY e LS 0 SEBLRRNG. B TRATH R I 1 J 4 0, P LA
B BRI b 0 I AN, RO R, AT Rk T 502, B4

I+1
ker(Ljqu;X/B - Lqu;X/B)

HU (X, By ) =
o0 Pp,g; - -1 l ’
1m(l’p,q;«"(/B - Lp,q;X/B)

Fo, L X B L A MR AT

p,q;X /B



90 MR K 2 2R (AR RHEIR) 2015 4E

T TR A, 0 T VS 00 (0%, Vo), B HRIE A1 (1), 5 75 HLIE A Hoe 2
AT 07 SR, P B DRSS U (0B 2 AR, T LA 1 F T
A I A7)

0—Mge B;,q;X/B - B;,q;X/B - B;,q;Xo/Bo — 0, (2)
MAZIEASI(1). MIEAF(2)FES T FHMKIESS
0— HO(XZ, M ® By g.x/8) — H(XY,, i /B) H°(X, .4: X0/ Bo)

— HY(X2, M“@B'qX/B) .

DL B2 L
5* Hl(Xa quo/Bo) Hl+1(Xg)ovML6)®B;;,q;X/B)'

gy Uy, O IE A5
0— (Mo) ®B.qX/B — Mg ®B.qX/B (MS))/(MW) ®B.qXU/BO —0 (3)
753 AR
¢ HTH (XL, MG @By jxyp) — HTHX, (ME)/(MG)? @ By 4. x,/5,):
ANHER IR
5 =¢od :H(X,B) .x,/5,) = HTHXL, M @By ./ 5) = HT

(XJ (MBQ)/(M )2 ® qu XO/BO)
R, K 7O 6% ([0]), NRE RS 65 (16)), 3 75 B2 [E U a] SR ST .
L5 & WLs
¢ HYN (XL, MG @By .x ) 5) — Home(Ty B,HTH (X, BY v /)

Horf, o/ 1 R o LR, X FAR R HTN (XL, My © By p) TR Kw]. E
><¢([wt])j7T§?B — HTN (X, BY ) IR 4 QO LY o 10— AR, 396 A2 2L 7
W o B wi. BUE Vo Ja, 2 X

P,¢;X

¢ ([we]) (Vo) = @(Lv ()| x-

Horb, Ly b x B Lie 34 VIO X DGR VIR R, Hai Al 7.(V)(0) = Vo. KT EAEBY,
ALUR 5L
513 3.1 IR ¢ ERE OEEEE, HA

¢ =¢: HTHXL, MG @B} x/p) — HTHX, (MF)/ (M) @B .x0/5,)
=~ Home (Ty B, ' (X, B . x, /Bo))-



951 BREEER, S 1R A5 IEAET 4 Bott-Chern ERIAE AT Aeppli b RIREEAEEBRER... 91

HE AR R IRMNIE Y. W BAE O ST i R AR R ¢, XA R H (XY,
Mg ®B'QX/B) HHIEM R (W], Wwe =, tiwe + D, tiwga, W Qe 1TLLRIR N

0 = Z tiwsi + Z Fiwr; + Z dt; Ay + Z dt; A+ Q.
Horr, Q BAE 7 N2 AL N\ AS T dts, dE TR HIRTE wy s, o R, LA
dQ, = Z dt; Awy i+ Z tidwy i + Z df; Awg; + Z tidwy ; — Z dt; Adey; — Z dt; Ady, +dsY.
WOETTI Y, aigg + 305 0559
gp(int(Zai(% + ijait)dgt) .= Zaiwt,ﬂx +Z bjwrjix — Zaidwi\x -
i Jj i J i

int(-)(-) Y ) B RE AE A,

@(d(int(;ai% + Zj:bja%)(ﬂt))) ’X - ;aidwi
BV EFYET ) LR 30 Ve, BN @ (int(Vi ) dQe) | x + @(d(int(Vx ) (2)))|x = 0, PrEAf £l

([t + S teens) (Soigy: + Nt ) = elbv(an)

X

= <p(int(z “ia%- + ijait‘j)th)
i J

= Z aiwr| + ijwf-,j <

by TR @ 1 S BRI, AT 2 I

(1) &' ([wd]) (Vo) RTS8 o] AR FE TG wy (RIEHR,

(1) ' (lwe]) (Vo) FVRUT 1 50 Vi 76 0 S

(II1) @' ([we]) (Vo) 52 M.

SRR (IT), 455€ Vo, BB BRI, V, WL V 8 X KP) i, Hor (V) (0) = V.
H6 (n]) (Vo) JEHR Lie 241, o UG FEMUBIZE X b, BFLSURET VIx. B LTHHSE0T L
BB, LR L o (Jw]) (Vo) SURIT Vo , AT V] £ X DD iR 53

BRUEWI(IID), BIA Y, tiwss + >, tw“;EdX/B A 1. ﬁﬁuwmlx,w“‘x th 2 a© R,
my, CLiLdt,i|X+Ej bjwr ;| x Edgl( EEl e M TR = K ATp = ([Eitlwm—kzi tlwtﬂ])(Zialati
525 bigr) e dY) .

A, B w NN [w] K55 — DRI, PTCL, A7 LD p (RN B,
Brir W03 Yy ) (Br) = wi s — wis, iy g (Br) = wf, — wei - FRLLFHTHTL,

i@ (Z‘”at +Z Tot; ) dx 1)((Za15tl+zbﬁ”)’ )

. + ¢(d(int(¥“i% + ;bJ%)(Qt))) ‘X




92 FEAIE R 2 2240 (IR IR) 2015 4F

B @' ([we)) (325 @i + 32, by pr ) AT S5 [w,] HIFRRITT we HIIEHR.
R E X

6 HIP X, ME © By ) — B (X, (M) (MS)? © By )
=~ Home(TE B, H*H (X, B} 4:x0/8,))
N

{Z tiwt,i + Z tiwtii] {Z tiwi| + Z tiw,
i i i i

= dei ® [we,il x] + dez‘ ® [we,il x]

XFECHTTIT A5 2R, 193] ¢ =

£ T UL EIHE f)ﬂfﬁuﬂﬁsjzm(eﬁ Vo (g e {1, 2, 3)) Mk AR T, BL%
V& F B (X, By x, o) TR NSRS (0% L WT LUK 08 SEH R L, PP — AN
T 07, MR FT 20T, 5 ESK 6% (0%). FTLAESK ¢ o 6% (0%). Y& X o7, (m) dy, 5 (6F). B,
TR o/ (dy, 5 (09)). 2 QAL L, — ANHEGRIRIED, WAL, () 0]t o b X LA B
IR TR B AR R RS, *ETEd(f( BETHE X, A o(dY ”Q“)ﬁd;/g(e“) UF
WVAAETY EINESEA VI, (ETX EIR#HGE jjvg, Ijﬁdﬂ%iu’](p, q) B ara A7

gx(int(Vl)(Qp’q)) = —int(Vl)(gxﬂp’q) + int(ngl)(Qp’q);
B (it (V2) (QP9)) = —int(Va) (8 QP9) + int(9 V2)(279).
I TR AN o F0E X, 45-31):
LY =11,l=p+q, db " =dx
@' 085,(6Y) (Vo) = ¢(Lv (da®)))|x

(int(V)da (dx))|x + @(da (int(V)(dx2})))] x
(
(

d (int(Vy + V) (0x + 9x)Q))|x

d (int (V1) (Ox )| x + ¢ (da (int(Va) (9x2))) [ x
Fp(d (int (V1) (0x ) + int(Va) (92 2))) | x

= (D2 (Int(Ix V1)) | x + (O (int(OxV2)Q}))|x
+o(dx (02 (int(V1)Q2}))) | x + ¢(da (O (int(V2) )| x
Fp(d (int (V1) (Ox ) + int(Va) (9x2))) | x-

®
4
®

G o(dx (0 (int (V1)) x, @(da (Dx (int(V2)Q24)))[x A @(dx (int(V1)(0xQ}) + int(Va)
(02 Q1)) |x #E dLY = dy s, el

¢ 06501 (Vo) = (0x(int(9xV1)2))|x + (I (int (92 V2) Q)| x -
115 % Kodaira-Spencer Wil p(Vo) = 0xVilx, p(Vo) = 0xVa|x, FITEA

¢ 003, (01) (Vo) = Ox(int(p(Vo))(0")) + Ox (int(p(V5))(6"))-



51 MRUEEBR, 2 1 IR S5 RIIEAR A4 Bott-Chern LR AEEF Aeppli [ R HE4E RS G... 93

2. Mt =2, l=p+q—1,d} " = oxdx

¢' 0 05,(6%)(Vo) = ¢(Lv (0x0x Q)| x
(int (V)dx (0x0x %)) x + @(dx (int(V)(9x0x Q7)) x
o(dx (int (Vi + Va)(0x0x Q)| x
—@(0x (int(9x V1)0x Q7)) x + (O (int(Ox V2)0x27)))|x
+90(3X5X(1n‘6(V1)(3X92)))|X + (D2 Ox (it (V2) (02 27))) x

BRI A (0 D (int (V2) (02 92))) | x il (0 O (int(V2) (0 02)))|x B4 dL ) = axdx A 24 TE
K. iy

¢ 08501 (Vo) = (0 (int(9xV1)(0x27)))|x + (I (int(0x V2) (02 27)))| x -
& 2 Kodaira-Spencer B p(Vo) = dxVilx, p(Vo) = xValx, FTLL

¢ 065(0°) (Vo) = Ox(int(p(V0))(9x6°)) + Ox (int(p(Vo))(0x6%)).

3.%ﬂ=3ﬁﬁ,l=p+q—2,d(}é7)—pr£z ody

¢ 005 (0°) (Vo) = @(Ly (pree o dxQ))lx
p(int(V )d?‘(m%,q;x 0 dx))|x + @(dx (it (V) (pres 0 dxQ7)))|x
P(Dx (int(Va)(prer 0 dx2})))|x + (O (int (Vi) (pres o dx2))))lx
+o(0x (mt (Vi) (pres o da)))lx + @(Ox (it (Va) (pres 0 da 2y
+o(int(Va) (O (pres 0 daeQ3)))|x + (it (Vi) (O (pres o dxQ
+o(int(Va) O (pres o daS%)))lx + @(int(Vi) (O (pres 0 dx2
= (02 (mt(V2)(pree . 0 dx2)))|x + @(ax(int(Vl)(PTL;,qX : dXQB)
(lnt(a)(‘/Q)(pTLL e © dx Q)| x + w(int(Vl)(ﬁx(pr%yq L ° dx Q)
+o(i nt(Vé)(ax(PTcl 0dx7)))|x + ¢(int(0xVi)(prey o dx Q2
= (O (int(Va) (prer 0 da))))lx + (Ox (int(Vi)(prey o dx
(mt(a;(Vg)(prU o 0dx3))|x + cp(int((’;;(‘/l)(pr%yq;x 0dx?))|x
+(int(V2)(=0 ((1 —pre )0 0x2)))lx +o(mt(Vi)(—0x((1—pre )
0dx(%)))|x
= pOx (int(Va)(prer 0 dx})))|x + (O (int(Vi)(pres o da2))))lx
+o(int(@x Vo) (prer 0 da%))lx + (it Vi) (pree 0 da)))|x
+(0x (mt(Va) (1 = pres )0 0x07)))|x — @(mt(@xVa) (1 = pres )
00x )| x
+p(0x (it (Vi) (1L = prer ) 0 0x)))lx — @(int(0x Vi) (1 —pree )
0dx2))))|x

)x
Dlx
))x
|x
|x

;X |X

)
)
t)
)
)
)
)
)

|x

)
)
)
)
)
)

)
:
) )
) )
)
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A4 (0 (int (Va) (pres, 0 dxQ))))]x, @(0x (int(Vi)(prer 0 dxQ2)))]x, ¢(Ox (int(V2)

(L=pres ) o dx0))x A p(@x (it (Vi) (1 —prs )0 0x))|x #dS" = prpy o
dx [0 S, A

¢ 0 87 (6%)(Vo) = —p(int(0xVa) (1~ pres ) o 0w ))|x — @(mt(@xVi)(1 — prer )

00x))))|x-

1 H 3 Kodaira-Spencer B p(Vo) = 0x Vil x, p(Vo) = OxVa|x, FTEA

F 05 (0%)(Ve) = (in(p(Vo))(Ox 0%~ 172)) + (int(p(V5)) (O 6% 29 1)),

gi L, 433 T PrA A o SURIE .
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