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Abstract Recently, Q. Han [7] proved a Second Main Theorem for algebraically nondegenerate mero-
morphic maps over p-Parabolic manifolds intersecting with hypersurfaces in general position in smooth
projective algebraic variety, extending certain results of H. Cartan, L. Ahlfors, W. Stoll, M. Ru and Philip P.
W. Wong. In this paper, we will prove a general form of Second Main Theorem for meromorphic maps from
p-Parabolic manifold into smooth projective variety intersecting with hypersurfaces in subgeneral position.
As an application of that result, we get a Second Main Theorem for meromorphic maps on p-Parabolic
manifold intersecting with hypersurfaces in /-subgeneral position, which extends the result of Q. Han [7].
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1 Introduction and main results

In 1929, R. Nevanlinna [8] established the Second Main Theorem for meromorphic functions on the
complex plane C. Later, S. S. Chern [3] extended the result to holomorphic mappings from the complex
plane into compact Riemann surfaces. In 1933, H. Cartan [2] developed the theory for holomorphic map-
pings from the complex plane to PY(C) intersecting with hyperplanes in general position. Later, L. Ahlfors
[1], using an innovative geometry method, generalized the result of Cartan to linearly nondegenerate
meromorphic maps on C™. This theory was greatly extended by Carlson, Griffiths and King [4, 6] around
1972-1973, when they studied the vaule distribution of algebraically nondegenerate meromorphic maps
f:M; — M, from affine algebraic varieties to smooth projective algebraic varieties with the additional
assumption that dim M| > dim M,, which turns out to be crucial and is extremely difficult to remove.
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848 W. Chen, N. V. Thin

Subsequently, W. Stoll [12, 13] generalized all those results to algebraically nondegenerate meromorphic
maps defined on Parabolic manifolds. In 2009, M. Ru [10] removed the condition about dimensional
restriction and obtained a Second Main Theorem for holomorphic mappings from C into smooth projective
variety intersecting with hypersurfaces in general position. The result of Ru was extended by Han [7] for
meromorphic maps from p-Parabolic manifold into smooth projective variety intersecting with hypersur-
faces in general position. In this paper, we will prove a general form of Second Main Theorem for
meromorphic maps from p-Parabolic manifold into smooth projective variety intersecting with hypersur-
faces in subgeneral position. As an application of that result, we extend the result of Q. Han [7] for
hypersurfaces in subgeneral position on algebraic variety.
To state clearly our result, we need some notations and definitions as follows:

Definition 1. ([15, 16]) A Kihler complex manifold (M, ®) of dimension m is said to be a p-Parabolic
manifold for 1 <p <m if there exists a plurisubharmonic function ¢ such that

(i) {¢ = —oo} is a closed subset of M with strictly lower dimension,
(ii) ¢ is smooth on the open dense set M \ {¢p = —oo}, with dd°¢ >0, such that
(dd“¢)’~" A" P £ 0 and (dd°p)’ A P = 0. (1)

Accordingly, we define

t=¢%and o = d°($) A (dd°)’ " A", (2)
where 7 is nonnegative and it is called a p-parabolic exhaustion on M. For any r > 0, we denote
Mr] := {x € M|t(x) <r*},M(r) := {x € M|t(x) <r*},
M(r) := M[r] \ M(r) = {x € M|t(x) = r*}.

/ o (3)

where « is a constant dependent only upon the structure of M. An example for p-Parabolic manifold is C™
[15, 16]. We refer the reader to [15, 16] for more details on p-Parabolic manifold.

Letf : M — PY(C) be a linearly nondegenerate meromorphic map defined on a p-Parabolic manifold M
of dimension m, and letf : M — CV*! be a reduced representation of f. Then for some global meromorphic
(m—1,0)-form B on M, we define the first B-derivative f;’; of f on local holomorphic coordinate
chart (z, U) as follows

From [7], we have

df NB =fydzy A ... A dzm,
and define inductively the kth B-derivative £3" of f by
df;]‘_]) ANB = ;k)dzl AL .. Ndzy

fork =1,...,N. They are independent of the choice of the local holomorphic coordinate chart, and thus are
globally well defined. As a consequence, the kth preassociated map f} of f is defined by

fom FARLA o AfR o AN

and the kth associated map f; of f is defined by

fi =[] : M — P(AMFICYT) = P™(C) for ny = <N+ 1> —1
k+1
fork=1,...,N.
Now, we need some general conditions on M [7] as follows:
(A1) (M,7,w) denotes a p-Parabolic manifold which possesses a globally defined meromorphic
(m —1,0)-form B such that, for any linearly nondegenerate meromorphic map f : M — PV (C), the kth
associated map f; is well defined for k =0, 1,..., N, where we set f, := f.
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A general form of the Second Main Theorem... 849

(Ay) There exists a Hermitian holomorphic line bundle (£,1) that admits a holomorphic section y such
that, for some increasing function )(t), we have

iy |flgB AB < Y(x)(ddt)’ ™ A",

where we write the index

Vv —1\m-1 — _
in1i= (25=) (m— (=)D
We set
N+d
Ty:= {(ig,...,i}\j) S Nf)V_H :i0+...+iN:d},#Td: < N )
Let Q be a homogeneous polynomial of degree d in Clxy, . . ., xy], denote x = (xo, . . ., Xy ), then we can write
0(x) = Z ax’.
I1€Ty

Let D be a hypersurface with degree d in PY(C) which is define the homogeneous polynomial Q €
C[xo, - - ., xy]. Let s be the Fubini-Study metric on PV (C), then the characteristic function of f, for a fixed
s >0 and any r > s, as

[ dt -
1) = [t [ romsn @ nor,
s M|

Let f : M — PY(C) be a meromorphic map such that f(M) ¢ D, then the Weil function of f with respect to
D is defined by

f1d
olf) g1
10()]
where |[ﬂ||U =/, > for a reduced representation f = (fy,...,fy) on the local holomorphic

coordinate chart (z, U,) and ||Q|| = /3>, |as|*. The proximity function and counting function of f with
respect to D are defined respectively,

m(r0) = [ oo,

M(r)

and

[ dr
Ny(r,s;D) = /IZITI / 0]? A (ddt)’ ™" A ™ P,
s M1

where 9? ly. = div(Q(fN))\Uz on the local holomorphic coordinate chart (z, U;). Let m be a positive integer,
then the counting function with truncated level m is defined by

)
dt D c —1 m—
Nﬁ(r,s;p):/m/opv A (dde A,
s Ml

where 0}"’D| p.(2) = max{m, div(Q(f))|.(z)} on the local holomorphic coordinate chart (z, U,).
From above notations and definitions, we have the First Main Theorem as follows:

Theorem 2. [7] Let f: M — PV (C) be a nonconstant meromorphic map defined on a p-Parabolic
manifold M, and let D be a hypersurface of degree d such that f(M) ¢ D. Then for r > s > 0, we have
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dTy(r,s) = Ny(r,s;D) + my(r, D) — mys(s, D).

For each 1 <k <N — 1, we define an important auxiliary function

. . 5 ; 72
w, _ Min i@k ABAB il a1
(ddet)’ A rm—r AIE A

where wk is the Fubini-Study metric on P(A!CY*!) and A,, 1 <p <m, is the pth symmetric polynomial
of the matrix (t_;) with respect to the Kihler metric . Note that A; is the trace of 7 ;, while A,, is the
determinant det(7;)( > 0). We denote

Ric,(r,s) = / di / Ggp A (dd“t)P ™ A ™ P,

12r—1
s Mt

where efip is divisor zero of the holomorphic function A,, and
i 1 1 1 1
m(ﬁ;r,s)zi / log—za—i / log—>a.
Vi Iuly AT

Definition 3. Let V C PV(C) be a projective subvariety with dimension n. Let k be a positive integer and
Di,..., Dy be hypersurfaces in P (C). Let I>n be a positive integer. We say that the hypersurfaces
Dy, ..., Dy are in weak [-subgeneral position with respect to V if k </+ 1 such that either when k = [+ 1
we have D; N ...N Dy NV = () or when k<[ + 1, there exist hypersurfaces Si, . ..,S;;1_x in PY(C) such
that D1 N...NDyNSIN...NSpp1—x NV = 0.

Definition 4. Let /> n be a integer. We say that the hypersurfaces Dy, ...,D,,q > 1+ 1, are in [-subgeneral

position with respect to V if for any distinct indices 1 <j; <...<j 1 <q,wehave D; N...ND;, NV =
(0. If I = n, we said that Dy, ..., D, are in general position in V.
Hence, if the hypersurfaces Dy, ..., D, are in [-subgeneral position with respect to V, then for any set of

hypersurfaces {D;},.5,S C {1,...,q} : #S <1+ 1, are in weak [-subgeneral position with respect to V.
The notation ”||” means that the inequality holds for all r € [0, +-00) except a set of finite Lebesgue
measure. Our main result is stated as follows:

Theorem 5. LetV C [P’N(C) be a smooth complex projective variety of dimensionn>1. Letf : M — V be
an algebraically nondegenerate meromorphic mapping from a p-Parabolic manifold M which satisfies the
conditions (A;) and (Ay). Let Dy,...,D, be arbitrary hypersurfaces in PN(C) which are defined by
homogeneous polynomials Qy, .. .,Q, with degree dy, .. .,d,, respectively. Let | > n be a integer. Then, for
any ¢ > 0 and r > s > 0, we have

|| / ?S%Z$ij(f)0§<(l—n+l)(n+1)+8)Tf(”as)
Wy

+ c(mo(L;r,s) + Ricy(r,s) + xlog" V(r*) + klog" r),

where IC is the set of all subsets K C {1,...,q},#K <[+ 1, such that the hypersurfaces {D;,j € K} are in
weak [-subgeneral position in V and ¢ > 1.

Corollary 1. Let V C PY(C) be a smooth complex projective variety of dimension n>1. Let f : M — V
be an algebraically nondegenerate meromorphic mapping from a p-Parabolic manifold M which satisfies
the conditions (A,) and (Ay). Let | > n be a integer and Dy, . . ., D, be hypersurfaces in P" (C) with degree
dy,...,dg, respectively which are located in I-subgeneral position. Then, for any ¢ > 0 and r > s > 0, we
have
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I Zdj—lmf(r, D)< ((I—n+1)(n+ 1)+ &)Tr(r,s)

+ c(mo(L;r,s) + Ricy(r,s) + klog® y(r2) +klog™ r),
where ¢ > 1 is a constant.

From Corollary 1, set / = n, we get again the result of Q. Han [7].

2 Some lemmas

Take ¢ = (co,...,cy) € RV Let V. PY(C) be a projective variety of dimension 7 and let
F\/(X()7 .. .,Xn) = Fv(xO(), c ey XONS - - -3 Xn0y - - .,an)

be the Chow form associated to V, that is, Fy is irreducible in C|xgp,...,X,n], Fy is a homogeneous
polynomial of degree A = degV in each block x; = (X, . . .,xiv) (0<i<n) and Fy(Xo,...,x,) = 0 if and
only if VN Hy, N...N Hy, # (), where Hy, is a hyperplane given by

Hy, = {(uo:---:un) | xioup + ... + xiyuny = 0}.
For an auxiliary variable ¢, we obtain a decomposition
Fv(ICOX()(),. Ca tC”XON; ce [C[]xn(), Cen l‘C”XnN)
= Z‘EOGQ(X(), .. .,Xn) +...+ l‘e"Gr(Xo, .. .,Xn),

where Gy, ...,G, € Clxgo, - ., XoN; -« ;X405 - - -, Xny] and eg > e; > ... > e,. The Chow weight of V with
respect to ¢ is defined by

ev(c) := ep.

Suppose that V is generated by a prime ideal Z (V) in Clxy, . . ., xy] and let C[xo, . . .
of homogeneous polynomials in [xg, . .., xy] of degree u (including 0). Put Z,(V)
and denote the Hilbert function Hy of V by

Hy(u) := dim Clxo, . ..,xy],/Z.(V).

,xy], be the vector space
= Clxo, ..., xm), NZ(V)

We define the u-th Hilbert weight Sy (u, ¢) of V with respect to ¢ by

H\/(Ll)
Sy (u, ¢):= max ( Z I - c) ,
=

where the maximum is taken over all sets of monomials x| ..., x/#® whose residue classes module Z (V)
form a basis of Clx, . ..,xy],/Z.(V), in which I; = (iy, ...,i;v) € ZY" is a (N + 1)-fold index.

Lemma 1. [5, 10] Take ¢ = (co,...,cy) € RN with ¢;>0 for j=0,..,N. Let V.C P¥(C) be an
algebraic variety of dimension n. If u > A = degV, then
1 1 (2n+1)A
- > - =7 g
uHy (u) Sv(u,€) 2 (n+ I)Aev(c) u ogliang{C’}
Lemma 2. [9] Take ¢ = (cy,...,cr) € R" ™ with ¢; >0 forj=0,...,T. Let Y be a subvariety of P* (C) of
dimension n and let m>n be an integer (m<T) and {iy,...,in} be a subset of {0,...,T} such that

{yiU:...:yimzo}mY:@_ Then
degY
ev(c)> =8

m.(cl‘o —+ ...+ Cim).

Note that S. D. Quang [9] have proved Lemma 2 for field of rational number, but his result is true for any
field.
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852 W. Chen, N. V. Thin

Lemma 3. [7] Let f : M — PV (C) be a linearly nondegenerate meromorphic map defined on a p-Para-
bolic manifold M satisfying the general condition (A;) and (A,), and let H;,j =1,...,q, be q arbitrary
hyperplanes for j = 1,...,q. Then, for r > s > 0, we have

makaH (f)o < (N + 1)T¢(r,s) — Nrame(r, s)
M) jek
w (m,(L;r,5) + Ric,(r,s) + xlog" Ty(r,s))
KN(N + 1)
2
where maximum is taken over all subsets K of {1,...,¢} such that the generating linear forms of the
hyperplanes~ in each set are linearly independent and Ngams(r, s) is the counting function of the ramification

(log™ m,(2;r,s) + log" y(r2) +log* Ricy(r,s) + log™ r),

divisor divfy.

Lemmad4. ([13], Lemma 13.3) Let M be a p-Parabolic manifold of dimensional m. Let f : M — P"(C) be
a meromorphic mapping which is linearly nondegenerate over C. Let {Hj}_?:1 be a family of hyperplanes of
PY(C) in general position. We have

i <d1VfN

j=1

3 Proof of Theorem 5

Proof. Let Q;,1<j <gq, be homogeneous polynomials in Clxo, . .., xy] of degree d; which is defined by D;.
Denote K by the sets of subsets K C {1, ...,q} such that #K <[+ 1 and {D;},_ are in weak /-subgeneral
position in V. Then #K =1+ 1 or #K <l + 1.

We prove the claims as follows:

Claim 1. #K =1+ 1,d, = ... =d,=d,g>1+1, then for every ¢ > 0 and r > s > 0, we have

1
I max Z —Ap,(f)o< ([ —n+1)(n+1)+e)Tp(r,s)
KcK . ‘ i
M) JEK #K=I+1
+ c(mo(L;r,s) + Ricy(r,s) + xlog" V(r*) + klog™ r),
where ¢ > 1 and f : M — V is algebraically nondegenerate meromorphic map.

Since {D; } icx are in [-subgeneral position, then ﬂ \D;NV =0. We consider the mapping ®: V —
P4~1(C) given by ®(x) = (Q1(x) : Qa(x) i ... : Qy(x )) for all x e V. Let Y = ®(V), then @ is a finite
morphism on V and Y is a complex projective subvariety of [P’q*l(C) with dimY =n, and A =
degY < d"degV [11]. For every a = (ay,...,a,) € N? and y = (y1,...,y,), we denote y* = y{'...y". Set

tu—1
n,,—Hy(u)—landl,,_<q ! )—1.

u
Follow from [10], consider the Veronese embedding

D, : PT(C) — P(C) : o (y™ o y™),
where y*, ..., y* are the monomials of degree u in yi,...,y,, in some order. Denote by Y, the smallest

linear subvariety of P(C) containing ®,(Y). Then, clearly, a linear form Z;“:O y;z; vanishes identically on

Y, if and only if Zl 0 V:¥", as a polynomial of degree u, vanishes identically on Y. In other words, there is
an isomorphism

Clty e oYl /Zu(Y) = (V) : y¥—zi,i = 0,. ., L.

Here we suppose that Y is generated by a prime ideal Z(Y) in Clyy,...,y,] and let Clyy,...,y,], be the
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A general form of the Second Main Theorem... 853

vector space of homogeneous polynomials in Cly,...,y,] of degree u (including 0), Z,(Y):=
Clyi,--Yq), NZ(Y) and

Hy(u) :=dim Clyy, ..., y4],/Zu(Y),

and (,)" is the vector space of linear forms in C[zo, . . ., 7;,] modulo the linear forms vanishing identically
on Y,. Hence Y, is an n,-dimensional linear subspace of [P’l"((D). Since Y, is an n,-dimensional linear
subspace of P'(C), there are linear forms Lo, ..., L;, € C[wo,..., w, ] such that the map
Y, :weP"(C)—[Loy(w):...: L, (W)] €Y,
is a linear isomorphism from P (C) to Y,.. Therefore, ¥, o ®, : ¥ — P"(C) is an injective map such that
W lod,(y) = (Lo((y* :.ooy™)) oo s Ly (¥ 1 ..o y™))
for all ycY, where Lo,...,L, are linear forms independent in P“(C). Then
{Lo((y* :...:y*)), .., L ((y*:...:¥y*))} is a basis of Cly,...,y4],/Zu(Y). Denote ¢; =
I]_,-(((y“‘0 f...:y*™))),i=0,...,n,, fix this basis, we consider the holomorphic map F: M — P™(C)

with reduced representation as follows:

F=Y,"0®,00(f) = (¢o(Qf)), .- ., b,,(®(f)))
on each local chart (z, U,). For each z ¢ U?Zl(Qj(f))fl(O) U Ir, where I; is indeterminacy of f, we define
c.=(Crz..¢qz) € RL,
IF )l ||Q1||

oI
Hilbert weight, there exists A, C {0,...,1,} such that #A, = n, + 1 = Hy(u) and y%:,j € A, are basis of

Ciy- - Yglu/Zu(Y), where I;, = (@12, - - -, aj4.) € NI L 4. =u,j €A, and

Sy(u,c;) = lezcz

JEA;

where ¢;; =log=———=——,i=1,...,q, and R, is the sets of nonnegative real. By the definition of

Since y',j € A are basis of C[yi,.. > Yalu/Zu(Y), then there exist n, + 1 independent linear forms £, =
{L;.,j € A} such that

yl,»_; = Lj,z<¢0» cen ¢nu)’ J €A

We denote £ = U,L,, then L is finite since #L < < bu —:_11> We have
log H IL;.(F(z))| = log H H 10i(f ()9

JEA: JEA; i=
= —Sy(u, ;) + duHy (u) log f(2)| + O(uHy(u)).
This implies that

H ||F || HLJTH S (I,t cz) dtu(M) longN(Z)H

+ Hy(u) log [|F (2)|| + O(uHy ().

Hence, we get

syt < paytog [T Iy oo ) "
LeJ

— Hy(u) log IIF(Z)H + O(MHy(u)%

where the maximum is taken over all subsets 7 C £ with #J = Hy(u) and {L:L € J} are linearly
independent. From Lemma 1, we have
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1 1 2n+ 1)A
(c2)
(n+ DAE w152,

Note that

1

Z Z || el
<
lrg’a?qcm o i=1 g |Q (@)

From (5) and (6), we get

S S RN 8 @I il
) < ) + S el RS
Combine (4) and (7), we obtain
1 ! IF( \|||L\|
e ®) < i (mstoe TS G+ dottv() tog IO
d
 Hy(u) og | F(2)]| + OGuty () + 2RSS 'VTQ)é]L(”ﬁ!”.

By Lemma 2, we get

for all {ij,...,i1} C{1,...,q} such that ﬁ”lD NV = (. From (8) and (9), we deduce

max Y Ap(f(z) < (I—n+1)(n+ Ddlog||f(z)]]

KcK

jeK #K=I+1
(L=n+ D+ I \||\L|| ;
D Y (may e [T Hy (1) log ||F(2) 1)
@+ DAU=n+ D(n+ 1)~ |v<>|| lioi
' ? 2 oy O

By the definition of F, there exist two positive constants Cy, C, such that
A\ 5 f1d
CIAI™ <IIFIl < 1™,

where C; and C, are depending only the coefficients of Ql, ..., Qq4- Then from (10), we get

(I=n+ 1)+ IF G ||||L||
pa 0 U@ g matee T o
(n+ DA =+ D+ 1) |v<>|| Jlo|
i u 2 T80 )
(Il—n+1)(n+1)
- wHy () log C; + O(1).

By Lemma 3, for any ¢ > 0, r > s > 0 large enough, we have
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||F]. H14| /
max lo u)+&)Tr(r,s) — Nramr(F, s
|M4 magtox TT 1o 2 0100 4+ )7409) ~ N1 ;
12
+ (HY(M)<HY(”> ) + &) (mo(L;r,s) + Ricy(r,s)

2
+ rlog" Y(r?) + xlog"(r)) + O(1),

where the maximum is taken all subsets J C £ with #J = Hy(u) and {L:L € J} are linearly
independent. Since Ngyyr(r,s) > 0, take integral (11) and combine it with (12), we obtain the inequality

I / max Z Ap,(f)o < (I—n+ 1)(n+ 1)dTy(r,s)

M0 JEK HK=I+1
(2n+ DA(I—n+1) ! yU=n+Dn+1)
+ Te(r,s
u g Hy (u)u Fir.s) (13)
U=nt Dt 1) Hy()(Hy(w) —1) [
£;
+ uHy () ( 5 +¢) mo(L;r,s)
+ Ric,(r,s) + klog™ V() + K10g+(r)} +o(1).
By comparing the hyperplane sections bundle of f and F, we have [7]
TF(V, S) = du]}(r,s). (14)
Using First Main Theorem, we get
mg(r,Dj) <dTy(r,s) +me(s,D;), j=1....,q
For r large enough, we may assume that 7%(r,s) > 1, then
1 q
D;) <d(qTy( -
;mf r,D;) <d(qT(r,s) d;
1 q
EZ i) T¢(r,8).
Now we choose u > ug large enough such that
(2n+1)A(l—n+1)n+1 &
" me s,D;) 4_1
(15)
(=n+ Dt 1)_e
Hy(uo)
Combine (13) to (15), we get
I / max Ap,(f)o < ((I—n+1)(n+1) +¢&)dTy(r,s)
KC]C]EK#K I+1
U—n+'ﬂn+ ) (Hy(uo)(Hy(uo) — 1) /[ (16)
. + &) |mo(L;r,s
woHy (o) 2 ) [moir.9)
+ Ric,(r,s) + xlog* Y(r?) + K10g+(r)} .
If Qi,...,0Q, are not the same degree, then we set d = lcm(d,, .. .,d,) and apply (16) for Qd/d‘, cen Qg/d"

we get
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KcK

| [ max S o= Dk 1) 40Ty

M) JEK #K=I+1
(l—l’l+ l)(n—l—l) Hy(uo)(Hy(uo) — 1) , . (17>
duOHy(uo) ( 2 +8){m0(“"rvs)

+ Ric,(r,s) + xlog™ Y(r*) + Klog+(r)}.
(l—n+1)(n+1) (Hy(uo)(Hy(uo) -1)
du()Hy(M()) ’ 2
Claim 2. #K<Il+ 1. We can assume #K =k, by the Definition 3, there exist hypersurfaces
Sty oS-k such that Nicg DN ST N NSy NV = (). We denote K’ is the new set by adding the new
index such that #K’ = [ + 1, the hypersurfaces with index in K’ intersect with V is empty set. We denote X’

by the sets K’ as above. By considering all subset K C {1,...,q} with #K <[+ 1, and add some new index
into K, we get the set of finite hypersurfaces D, and consider the morphism

D:V— PPHC) i x — (01(x) 1.2 Qy(x) 1 ...t Qup(X)).
Apply (17), we deduce

i 1
—Ap. < —Ap.
[ / max > (f)o< /?é‘;’é . e

i ' i j
e JEK #K <I+1 e JEK #K <I+1

1
max Z —Mp,(f)o
/ KAKERNK i e K K =141 dj

M(r)
<((I=n+1m+1)+e)T¢(r,s)

+c [mo(ﬂ; r,s) + Ric,(r,s) + klog® y(rz) + Klog+(r)} ,

Denote ¢ > max{l, +¢')}, we get the conclusion of Claim 1.

for suitable constant ¢ > 1. Final, if 1 <g<[+ 1, by arguments as Claim 2, we get the result for this case.
Therefore, from above claims, we get

1
I / max Y —Ap (o < ((I—n+ 1)(n+1) +&)Ty(r,s)
KCK 4 de
my €
+c [mo(ﬂ; r,8) + Ric,(r,s) + xlog™ Y(r*) + Klog’L(r)} .
for suitable constant ¢ > 1, where maximum is taken over all subsets K C {1,...,q}, #K <[+ 1, such that

the hypersurfaces D;,j € K are in weak [-subgeneral position in V. ]
On the Second Main Theorem with truncated level, we get the result as follow:

Corollary 2. Let V C PY(C) be a smooth complex projective variety of dimension n>1. Let f : M — V
be an algebraically nondegenerate meromorphic mapping from a p-Parabolic manifold M which satisfies
the conditions (A;) and (Ay). Let | > n be a integer and Dy, . . ., D, be hypersurfaces in P" (C) with degree
di,...,dg, respectively which are located in I-subgeneral position. Then, for any ¢ > 0 and r > s > 0, we
have

lg—(I—n+1)(n+1)—e)Ts(r,s) < Zd/‘ilN}"(’%S;Dj)

+ c(mo(L;r,s) + Ricy(r,s) + xlog™ Y(r*) + klog" r),
where ¢>1 is a constant and m=Hy(u)—1,u> 1. Note that n, = Hy(u)—1<d"degV
<n : u> <d"degV(n + u)", u can be estimated detail in (27), large enough and depending &, hypersurfaces
Dy,...,D, and f.
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Proof.  To convenience for the reader, we give a brief sketch of the proof of this result. We can replace Q;

by Q;j/dj if necessary, where d is the l.cmof d;, j = 1, .. .,q, we may assume that Q1, ..., Q, have the same
degree of d. Since Dy, ...,D, are located in [-subgeneral position, then using the Hilbert’s Nullstellensatz
[14], we have
q
Smro)< [ ma 3 ) +00), (18)
- cK .
j=1 M) JEK #K=I+1

where O(1) is a constant depending only the coefficients of Q;,...,Q,. From (18), for any ¢ > 0, by
arguments as (12) and (13), we get

||me(r,Dj)§ / max Z Ap,(f)o < (I—n+1)(n+ 1)dTs(r,s)

J=1 W) HK=I+1

_(=n+D(n+1)

N (71 5) + Cn+ DA(l—n+1)(n+1) Z_:mf(hD‘)

uHy (u) u (19)
[ — 1 1) H H -1
( nu—'I:Iy()LE;l +1) ( r()( ;(u) ) +¢) [mo(ﬁ; r,s) + Ricy(r,s)
[— 1 1
+ xlogh V() + Klog" ()] +¢ U=nt Dt Do g4+ 01).
Hy(u)u
Next, we prove that
(I-n+1)(n+1) 1d
Nram = _[Ng(r,s:D;) — Np* D;
duy () Ramr (15 8) dz:: AGKS (r,s;D;)]
(I—=n+1)2n+ 1)+ DAL (20)
— p ZNf(r, s;D;).
u =
For each z € M outside the indeterminacy set of f, since Dy, ..., D, are in [-subgeneral position, then there
are at most [ hypersurfaces intersecting with V, then by renumbering the set {1,. .., ¢} if necessary, we may
assume that
D, Dy Dy
07 (2)>...207(x) >0=10,""(z) =... = 0,"(z) =0,
where Hf’(z) = div(Qi(f))(z),j=1,...,q and p € {,...,1}. We set ¢; = max{0,div(Q;(f))(z) — n,} and
c=(c1,...,¢cq) € Z%,,.
Then there are
a;, = (am, .. .,aw) S ZqZO

such that y', ..., y*r® is a basic of Clyi,...,y,],/Z.(Y) and

Hy (u)
y(u,¢) = Z a;.c
i=1
Furthermore, there exist Hy(u) linear forms Ly, ..., Ly, (, such that

al = (qsOv . 7¢n“)ﬂ i= 17"'7HY(M)'

For any divisor v on M, we denote v/ by a divisor such that v/ (z) = max{M,v(z)}. Then we see
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div(Li(F))(z) — div™(L;(F))(z)
= div(Q1 (). ..Qy (™) (2) — div™(Q1 (/)™ .. .0, (F)"*) (2)

> Z aij(div(Q;(f)) — div™(Q;(f)))(z)
I+1

= Z a;; max{0, diV(Qj(f))(Z) —ny}

q

= _aijmax{0,div(Q;(£))() — nu} = Sr(u,)
j=1
Using Lemma 4 for ¢ = Hy(u) = n, + 1, we get

Z div(L — div™ (L;i(F))(z) < divF,, (2).

Since Dy, ...,Dy are in [-subgeneral position in V, by Lemma 2, we get
I+1 A I+1

> o 29 = T 2 O Q)

Apply Lemma 1, we get

Sy(u,c) 1 I+1 ' )
() > o 0 1) 2 MO AVQ)E) — )

(2n+1)A
max Cj
u 1<j<gq

1+1
1 +

GO0 2 M0 divQ())E) —m}
2n+1)A
_ 2t DA 5~

u

>

-
1<j<q

Note that

1+1

Zmax{o div(Q;())(z) — mu} = Zmax{o div(Q;(f))(z) — n}.

Combine (22) and (23), we have

(l=n+1)(n+1)
duHy () Sy(u Z max {0, div(Q;(f))(z) — n.}

_(l—n+1)(2n+1)( n+ 1)A

" > Q).

1<j<q

(23)

(24)

Combine (21) and (24) and the definition of counting function, we get the claim (20). From (19) and (20),

we obtain
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q
I a'(q— (I—n+1)(n+ 1))T (r,s)< S N&(r,s: D)

. (I—n+ 1)(2r;+ Dn+1A Z Ny(r,s;D;)
(L—n+ D@nt D+ DA > m(r,Dy) .
NG nMJI;yl()IE’; +1) (HY(“)(HzY(u) = ¢) {mo(& r,) + Ricy(r,)

dil—-n+1)(n+1)
Hy(l/t)

+ xlogt Y(r*) + K10g+(r)} +é Ty(r,s) + O(1).

Using the First Main Theorem, from (25), we deduce

| d(Q*(l*n+1)(n+l)7}rS iN;l”rsD

N (Il—n+ 1)(2r;+ )(n+ 1)A Z my (5, D))
L(—nt 1)(2;1;r D(n+ 1)Adaf(r7s) (26)
+ (= nuZYlglﬁl; +1) (HY(M)(HZY(M) il + 8’) [mo(ﬂ; r,s) + Ricy(r,s)

yd(l—n+1)(n+1)
Hy(u)

We may assume that Ty(r,s) > 1. For any ¢ > 0, choose u > uy, where u satisfies the following condition

+ klog™ V(r*) + K10g+(r)} +e Ty(r,s) + O(1).

(I—=n+1)2n+1)(n+1)A Z (5. D) + (I—-n+1)2n+1)(n+1)Aq - f,
du, f / u 4
0 1<j<q 0 (27)
— 1 1
J(=—n+1)(n+ )<8/4'
Hy (uo)
Combine (26) and (27), we obtain
I (q—(l—n+1)(n+l)—8)Tfrs Zd 1Nn“"rsD)
+ c[mo(ﬁ; r,s) + Ric,(r,s) + klog" V() + klog* (r)},
[ — 1 1) H H —1
where ¢ > max{l,( ch:_HY)(EZ);_ ( v (i) ;(uo) )Jra’)} and
ny, <ACy |, <d"degV(n+ up)".
]
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