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ABSTRACT

It is well known that a Stein manifold is a very important manifold on
which there are a lot of nonconstant holomorphic functions. C" is just a Stein
manifold, so it is very natural to research into complex analysis in several
variables on Stein manifolds. The integral representation method is one of
main methods of complex analysis in several variables. In the past, many
integral formulas for solving the 0-equations on C™ and Stein manifolds were
obtained. Based on these integral formulas, the Holder estimates and uniform
estimates of solutions of the 0-equations for (0, q) differential form also were
given. On the basis of the former methods, by means of the ideas of Demailly
and Laurent-Thiebaut!®, the author researches into the uniform estimates of
the solutions of J-equations for (p, ¢) differential form on Stein manifolds.

The whole dissertation includes three chapters. In the second chapter and
the third chapter, the author discusses respectively the uniform estimates of
solutions of d—equations on the different domains on Stein manifolds. Suppose
that M is a Stein manifold with complex dimension n and D CC M is an
open set.

In the first chapter, the author introduces some definitions, the basic
lemma and notations on Stein manifolds, including a Stein manifold, the com-
plex tangent bundle, the complex cotangent bundle, fibre. Furthermore there
is the most important basic lemma and so on.

In the second chapter, applying the ideas of Demailly and Laurent—
Thiebaut®, using the Hermitian metric and Chern connection the author gives
Koppelman-Leray formula™! with weight factors on a strictly pseudoconvex
domain with non-smooth boundaries in a Stein manifold. By means of the
Hoérmander diameter and localization technique, the author admits the uni-

form estimate of solution with weight factors of d-equation for (p, q) differen-
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tial form.

In the third chapter, the author firstly introduces the definition of Leray—
Norguet section!®. Secondly, by means of the ideas of Demailly and Laurent
Thiebaut!®, and by means of the Hermitian metric and Chern connection,
the author obtains Koppelman-Leray-Norguet formula' for (p, ¢)-form on an
open set with piecewise C'! smooth boundaries on Stein manifolds. Finally, by
means of the method introduced by Range and Siul'®| the uniform estimate
of solutions of J-equations for (p, q)-form is given.

Keywords: Stein manifold; Hermitian metric; Chern connection; 0

equation; weight factor; the uniform estimate.
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WERH Stein WIEA — iR ZRAM ST %, IIGH Grauert &2 A[FI7E Stein
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T 1.2 GHIAIE RV K HS

WM R 0 BERE, & {(U)h)} B M l2m8siie. &
UjcC M. & Gy(z) = Jhiohjfl(z)az cU;NU;, XH Jhiohj*l(z) & hio hj_l £
z [ Jacobi %EfE. HRATE U;NU;NUL B GG = Gu,. HItERE Gy & X
M bEfyegimE R T(M) R3, FRE M _EREYIN. B EwsE (G))
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& Gy WEEE. T(M)f T*(M) 7 z € M WE4EH T.(M) f1 Tr(M) £
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$(2,¢) : M x M — T(M x M),

$*(2,¢) : M x M — T*(M x M).

Wl M —SRHAERIF RS (U}, ExE— j, A4t
hj:U;j — C™ UK —220F- Ak o T(M)|y, — U; xC". HIR, 15 {x;} H
~M@?{}%Cwﬁuﬁﬁﬁwﬂf‘M@ﬁ%&d%@ﬁ%ﬁDgM
BBtk {0} S, Hegial {s9) die b (U;0 D) C ok
Hy s aup g s0) = (57, s0)) BREIRAY. X s(z, Q) MTERCH

Hs(z,()H = ZX;‘(Z) a s9(h;(2))

, z€D.

59 (hi(2)) | RREH s0)(h,(2)) I REAYRRER K JE.

§1.2 EAG[HE

AT [BER] S D SCHR (4] R TIEE 4.2.4.

513 1.1 & M E—AE n 4R Stein {IE, T(M) & M EREY]
M. BRI M 2—AFE K Stein LB EAHXEFLE. IRAFEE—D 2L
s:Mx M — T(M)Fl M x M ER48ERE o HRT &4
() MTIEZEW 2, € M, s(2,0) € TM)E s(2,¢) BN T(M) TG
M x M > (2,¢) — 2z € M gyh[el_ e ).
(ii) SHMERBEEHN 2 € M, s(z,2) = 0, N M F| T.(M) BB s(z, ) #E( = 2
AR R A
(i) XMEREM z € M, o(2,2) = 1.
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ARE, 5| BEIE R L.

§1.3 CSHAFEANA
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B EX

< U, U >= VUL + -+ VplUp,

w(u) =duy A -+ A duy,

W'(v) = Xn:(—l)jflvj N\ dvs;

= s#j
n—Dw'(v) Aw(u)
2mi)»  <wv,u>"

Qv,u) = (

IS ¢ BT M AR o Ay ROBT AR, NHE w,
W 1 Q. SR vy By SPAIST A BEOR 1k —A, U oA AR A 4.
T 3k T S R B

L B Q(v,u) B, B dQ(v(C),u(Q)) = 0, 2 (v(C), u(()) # 0.

2. QISR D R M PR FFETT R vy BeRdify, WX D bayaE—Esen]
R f A d(FQ(v,u)) = 0f AQ(v, ).

3. IR D R M R, NS D L8 O B o, BH SRR

W' (Pv) = "W (v), Q(pv,u) = Qv,u).

5138 1.2 % M RERE, XE 2 e M, v BBIETYIZR T.(M) #
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R—MMKBT C€ DB n xn Il 15 detl # 0, fir Ty = (rj), T4
(T ) Aw(Tu) = W' (v) A w(u), QT o, Tu) = Q(v, u).

PUFRAMEE {(U,hy)} e M %8s b RAEMEXBTAR Jj, Uy cC
M. m# D R M hyEE, WS T(M) # T*(M) #£ D ERR#ES T(D)
M T*(D). MIEEX 1.2, WAERE LT o - T(U;) — U; x C™ #l
vp TH(U) — Uj x O™ 4%

(2, (Gi(2))¢) = i 0 v7 ! (2,€), (2 (G4 1 (2))C) = wf o ()1 (20),
A UZQUJ,C e C".

MHE 2 € Uy Ml a € T.(M)(a € T:(M)), IBLEA ¢;(a) = (2, a;) (¥ (a) =
(,0;)) WL a; € C" BKh a %F {(Uhy)} MR, IR 2 € Un U,
a € T.(M), be T:(M) H ai, aj, by, b 53514 a, b 5F (U, hy) #(Uy, hy) B
=, A

a; = Gij(2)a;, bi = (G5;) " (2)b;.

I, T IEERR.

EX 130 mE e M, a e T.(M) f b e THM), WAfFrEkE— j

i 2 € U; X
< b,a>:=<bj,a; >,

HAd b, # a; & b F a TF (U, hy) BIFRIR.

Bt D C M J—IF4R, N A—L£@ C- 3§, Hdra: Dx N —
T(M)#b:DxN— T*(M) K C" By, FHEMNIFHR (2,y) € Dx N
H alz,y) € T.(M) f1 b(z,y) € TA(M). fa; : (DNU;) x N — C" Fl
by (DNU;) x N — C™ K a F1 b KT (U;, hj) BI5RmxR. N

wy (0i(2,y)) Nwy(ai(z,y)) = w, (bi(2,y)) Awy(a;(z,y)), z€ DNU;NUjy € N.

A Tk X
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EX 148 g D C M R—FFEE, N H—LH C i, a: DXN —
T(M)fb:DxN— T*(M) KN C Wi, FENFEN (2,y) € Dx N
H a(z,y) € T,(M) M1 b(z,y) € TH(M). v a; : (DNU;) x N — C" Fl
b, : (DNU;) x N — C™ K a 1 b =T (U, hy) BFER. WA EEEE— j
i 2 € DNU; FEXTE D x N EREZEHIER w, (b(2,v)) Awy(a(z,y))

wy(b(z,9)) Nwyla(z,y)) = w, (bi(2,y)) Awyla;(z,y)), € DNU;yeN.

THEENTEIETERAR 5(2, () B2 XL
EX 158 B {REFLF YRR O MLt

o T(M) — T*(M)

EMANT C" RS 2 — z, R TN MG o € T(M), <
oa,a >> 0 3 HBLEH

lallo := (< oa,a>)2,  acT(M)

1 T(M) BEE—44E L —% XFERBU o ATRAEE T 07 =08
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W, BRT (Us,hy) BRADY ;. B —WNET Uy 1y O BAD R x;
FrE X
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IiE 5(2,C) := os(2, Q). (IXHE 5(2, ¢) WEATABA C™ Bt ¢ — 2.)
HRJERATLH Leray #RIH 1 & X.
EX 1.6 56T (D, s, ) #Y Leray #RIE & CH—HO (57, R*), HAr R >
0 J&—48%0,  57(2,0) &M 0D RyFE— AR ¢ fl 2z € D & XHBUET
TH(M) Hy C B, AR T35
(i) XBFE z € D F OD HFE—MERAR ¢, s%(2,¢) € T (M);
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