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Uniqueness of meromorphic mappings partially shared
hypersurfaces
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Abstract. The purpose of this paper is to study uniqueness problem
of meromorphic mapping from C™ into the complex space P (C) sharing
partial fixed and moving hypersurfaces. Using the second main theorems
due to S. D. Quang and D. P. An [12, 13], we obtain some uniqueness
results. Our results are improved some before results in this trend. In
our best knowledge, there are not any uniqueness results of meromorphic
mapping partially shared hypersurfaces up to now.

1. Introduction and main results

Let f be a nonconstant meromorphic function. A meromorphic function a
is said to be small with respect to f if T'(r,a) = o(T'(r, f)), as r — +o0 possibly
outside a set of finite Lebesgue measure. We denote S(f) by the set of small
functions with respect to f and ‘SA’(f) = S(f)U{oco}. For a positive integer p and
a € §(f), we denote by Ep)(a; f) the set of those distinct zeros of f — a whose
multiplicities do not exceed p. Here, we mean that a zero of f — oo is a pole of

J. When p = 00, E(a; f) is the set of distinct zeros of f —a. For A C C, we
_ — 1
denote N 4(r,a; f)(or N 4(r, =

)) by the reduced counting function of those
a

zeros of f — a which belong to the set A, where a € §(f)
In 1926, R. Nevanlinna proved the Five Value Theorem as follows:
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Theorem 1.1. Let f and g be two non-constant meromorphic functions and

a; € CU{oo} be distinct values, j =1,...,5. IfEOO)(aj;f) = Eo)(aj;9) for
j=1,...,5, then f = g.

In 2015, I. Lahiri and R. Pal [7] proved the Five Function Theorem which
is improved the Five Value Theorem:

Theorem 1.2. Let f,g be two nonconstant meromorphic functions and a; =
a;(z) € S(f) N S(g) be distinct for j =1,...,k, k> 5. Suppose that p1 > po
...pr are positive intergers or infinitely and § > 0 is such that

v

k
1 1 1 1

— 1+ ) F1+d<(k—2)(1+—).
D1 ( pl)j:21+pj ( ) pl)

Let AJ = EPJ)(a]?f) \EPJ)(G‘JMQ) fO’I"j = 1727"'7k' If Z?:INAj(T7aj;f)
0T (r, f) and

IN

Z?:l ij)(ra a3 f)

lim inf —
e Zj:l ij)(T,aj;g)
> 2! - —
(4 )0k =2) = pr(146) 1= (L4 p) Ty -
+ pj
then f=g.

Note that in the proof of Theorem 1.2, we need Ulefpj)(aj; f)ﬂEpj) (aj59) #
(). Theorem 1.2 is a extension and improvement of some before results in [1, 3, 9].

In 2003, P. C. Hu, P. Li and C. C. Yang gave the extension of Five Value
Theorem for meromorphic function several variables.

Theorem 1.3. [10] Let f and g be two nonconstant meromorphic functions
on C™, let aj,j = 1,...,q, be q distinct complex element in P'(C) and take
m; € ZTU{oo}(j = 1,...,q) satisfyingmy > mg > -+ > m, and I/chiaj’g

1 _ q m; —
Vg—a;,<m, G=1....0). If 32i_3 my 1 > 2, then f =g.

mj

In 1975, H. Fujimoto [8] generalized Theorem 1.1 to the case of meromorphic
mappings from C™ into P"*(C), and obtained that for two linearly nondegener-
ate meromorphic mappings f, g of C™ into P*(C), if they have the same inverse
images of 3n + 2 hyperplane counted with multiplicites in P"(C) in general po-
sition, then f = g. In 1983, L. Smiley considered meromorphic mappings which
share 3n + 2 hyperplanes of P*(C) without counting multiplicity and proved
the following result:
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Theorem 1.4. [15] Let f, g be linearly nondegenerate meromorphic mappings
of C™ into P"(C). Let {H;}j_,,q > 3n+2 be hyperplanes in P"(C) in general
position. Assume that

(a) dim(f~H(H;) N f~YH;) <m—2 forall1 <i<j<gq,

(b) f(2) = g(2) on Ui_, f~(H;) without counting multiplicity,

(c) f7H(Hy) =g~ (Hj) for all1 < j <q.

Then f = g.

Let D be a hypersurface in P*(C) such that f(C™) ¢ D. Let @ be a
homogeneous polynomial defining D. For each positive integer m, we denote

Em)(D, f) by the set zeros of Q(f) with multiplicity at most m, each zero
counted only one time. When m = 1, we denote El)(D, f) by E(D, f).

In 2010, Chen-Yan [4] gave following result for uniqueness of meromorphic
mappings partially shared hyperplanes as follows:

Theorem 1.5. Let f and g be two linearly non-degenerate meromorphic map-
pings of C™ into P"(C) and H;,1 < j < q be q hyperplanes in general position
such that dimf~'(H; N H;) <m —2 fori# j. Assume that

E(vaf) C E(Hjag)a 1 S J S q
and f =g on U?Zlf_l(Hj). Ifq=2n+3 and

22n+3 N} (Tv Hj) n

lim inf =Z=1
2n+3 ’
r—00 Zj:l Ngl (7»7 Hj) n+1

then f = g.

Let V' be complex projective subvariety of P*(C) of dimension k(k < n).
Let d be positive integer. We denote by I(V') the ideal of homogeneous poly-
nomials in Clzy, ..., x,] defining V, and Hy the vector space consisting of all
homogeneous polynomials in C[zy, ..., z,]| with degree d. Define

I4(V) = ﬁ and Hy(V) := dim Io(V).

The function Hy (d) is called Hilbert function of V. Each element of I4(V)
which is an equivalent class of an element Q € Hy, will denote by [Q].

Let f be a meromorphic mapping from C™ to V. Let f be a reduced repre-
sentation of f. We say that f is degenerate over I4(V) if there is [Q] € I4(V)\{0}
such that Q( f) = 0, otherwise we say that f is nondegenerate over I;(V).
Hence, if f is algebraically nondegenerate then f is nondegenerate over I4(V)

for every d > 1. Then the condition “f is nondegenerate over I;(V)” is meanful.
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The family of hypersurfaces {D; };1:1 is said to be in N(N > k)-subgeneral
position with respective V if for any 1 < i3 < -+ < ing1 < ¢, we have
VN (ﬂ;y:‘ﬁlDij) = 0. When N = k, we said that {D;}?_, is in general position
in V.

Motivate from above results, we will prove first result for uniqueness of
meromorphic mapping partially shared hypersurfaces as follows:

Theorem 1.6. Let V be a complex projective subvariety of P™(C) of dimension
k(k < n). Let {D;}i_, be hypersurfaces in P"(C) in N-subgeneral position
with respective to V, which define the homogenous polynomials {Qj}‘;-:l with
deg@Q; = d;(1 < j < q). Let d be the least common multiple of di,...,dq,.
Let f, g be meromorphic mappings of C™ into V' which are nondegenerate over
I;(V). Let mj(j = 1,...,q) be positive integers or oo with mi > --- > myg.
Assume that

(a) dim(f~(D;) N f7HD;)) <m—2 forall1 <i< j<gq.

(b) Suppose that f(z) = g(z) on Uj_, (Em,)(Dj, f)NEp,)(Dj, g)), where

U?‘:l(Emj)(Dj?f) mEm])(D]ag)) 7é (Z)

outside a analytic subset with codimension at most 2.
(c) Let 6 > 0 be a real number. Set A; = Em y(Dj, )\ Em])( ,g) for
j=1,...,q. Suppose that 375_, Ny(r, A;) < 6T (r, f)

RN GY)

e i :I%zmzé_l( . Dj)
S (vad) 1)
d’(1+m1)<q_ (2N — llzillHV ;H;(Zd 1 >_(Hv(d)—1)(1+6)m
and
> (2N —k+1)Hy(d 2": )—1 (Hv(d)—l)(2—|—5)m1

E+1 d'(1+my)

then f =g, where d = min;— _,{d;}.

Since f is algebraically nondegenerate implies that f is nondegenerate over
I4(V) for every d > 1. Then, we obtain the result as follows:

Corollary 1.1. Let V be a complex projective subvariety of P"(C) of dimen-
sion k(k <n). Let {D;}{_, be hypersurfaces in P"(C) in N-subgeneral position
with respective to V, whzch define the homogenous polynomials {QJ}J 1 with
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deg@Q; = d;(1 < j < q). Let d be the least common multiple of dv,...,dq. Let

f, g be meromorphic mappings of C™ into V' which are algebraically nondegen-

erate. Let m;j(j = 1,...,q) be positive integers or co with my > --- > my.

Assume that

(a) dim(f~H(D) N f7H(D;)) <m—2 forall1<i<j<gq.

(b) Suppose that f(z) = g(z) on U?zl(ij)(Dj, f) ﬁEmJ)(Dj,g)), where
ngl(Emj)(D%f) N Em_i)(Dj7g)) #0

outside a analytic subset with codimension at most 2.

(¢) Let 6 > 0 be a real number. Set A; = E,, )(Dj, f) \ Ep,)(Dj,g) for

j=1,...,q. Suppose that 375_, Ny(r, A;) < dT(r, f),

q:1 ]\[Hv(d)—l(r7 Dj)

lim inf .
s o0 H d_
o S N 6, Dy)
- (Hv(d) 1)
2N — k+1)Hy ( ! Hy(d
@1 ) (g - BRI DD 52 BVED ) a1y (@) - 1)1+ 6)my
=1 v
and
q>(2zv k+1)Hy(d 2’1: - (Hv(d)—l)(2+5)m
k41 — d'(1+my)
then f = g.

Remark 1.1. In Corollary 1.1, when V = P"(C), N = n, we have Hy(V') =
(”:d) and k = n. Suppose that E(D;, f) = E(Dj,g) for all j =1,...,q, and

f(2) = g(2) on U_, E(Dy, f), we can choose 6 = 0, then

Hy (d)—1
?lefév(nj (r, Dj)

lim inf =1
Pl Hy (d)—1
w34 N, Dy)
S (Hv(d) 1)
(2N — k+1)Hy(d ‘' Hy(d) - )
(1 —(H -1
a1 +m) (g - g )~ (@) =)+ 8)m
Hence, all assumptions of Corollary 1.1 are satisfied. Set my = --- = mg = 00,

we get the uniqueness result with 3("+d) hypersurfaces. The number hypersur-
faces in Corollary 1.1 is smaller than the number hypersurfaces in [6]. Hence,
Theorem 1.6 is a improvement the result due to Dulock-Ru [6].
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When d =1, N =n,V =P*(C), we get the following result for uniqueness
of meromorphic mappings sharing partial hyperplanes from Corollary 1.1:

Corollary 1.2. Let {H; }?:1 be hyperplanes in P"*(C) in general position with
respective in P"(C). Let f,g be meromorphic mappings nondegenerate alge-
braically of C™ into P*(C). Let m;(j =1,...,q) be positive integers or co with
my > -+ > mgy. Assume that

(a) dim(f~*(H) N f7HH;) <m—2 foralll <i<j<q.

(b) Suppose that f(z) = g(z) on U?Zl(Emj)(Hj,f) ﬂEmj)(Hj,g)), where

Ug‘zl(Emj)(Hj?f) mEm])<Hj7g)) 7é (Z)

outside a analytic subset with codimension at most 2. -
(c) Let 6 > 0 be a real number. Set A; = E,, \(Hj, )\ En,(Hj,g) for
j=1,...,q. Suppose that 23:1 Ng(r,Aj) < 6T(r, f),

1 Nv__ (r,Hj)
lim inf g=1" fsmy\ 07
rreo Z?:l N;Sm, (T’, HJ)
> min
n
(1+m1)<q7n717 1 — +1) —n(1+438)my

249
and g >n+1+>7 r n(2+0)m

: th =g.
=l +1 14+mq enf=g

Let M denote the field of all meromorphic function on C™ and M|z, ..., n]
the M-vector space of all polynomials in variables x, . . ., z,, whose coefficients
are in M. Denote @) be homogenous polynomials over C obtained by substitut-
ing a specific point z € C™ into the coefficients of ). We will call a moving hy-
persurface in P™(C) each nonzero homogenous polynomial Q € M|z, ..., Z,].
The moving hypersurface @ is said to be slow with respect to a meromorphic
mapping f if all coefficients are small with respect to f. Here a meromorphic
function ¢ is said to be small with respect to f if ||T(r,a) = o(T(r, f)).

Let {Q;}!_, be a family of moving hypersurfaces in P"(C), deg Q; = d;,i =
1,...,q. Assume that Q; = ZIeri a;;w’, where Ty is the set of all n-tuples
(40, ..,4y) with 49 + --- + 4, = d and i; > 0 for all j. We may consider
Q; as a meromorphic mapping into PV (C) with reduced representation (--- :
ha;; © ... ) and denote T'(r, Q;) its characteristic function, where h is a suitable
holomorphic function and N = ("zdi) —1. Denote K = K(q,}s_ by the smallest

subfield of M which contains C and all i with a; 57 Z 0.

aiJ
We say that {Q;}{_, are in weakly general position if there exists z € C™
such that all coefficients of {Q;}{_; are holomorphic function at z and for any
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1<ig <ty <-- <iy, < g, the system

{Qij(Z)(wo7...,wn) =0

0<j<n

has only the trivial solution w = (0,...,0) € C**.

The above family {Q;}7_, is said to be in general position with respect to
the Veronese embedding if {Q;,,...,Qiy,,} are linearly independent over M
forany 1< <---<iny1 <gq.

With above definitions, we get the results as follows for uniqueness of mero-
morphic mapping sharing partial moving hypersurfaces.

Theorem 1.7. Let f and g be nonconstant meromorphic mappings of C™
into P*(C). Let f and § be reduced representation of f and g, respectively.
Let Qi,i = 1,...,q, be slow (with respect to f and g) moving hypersurfaces
in P"(C) in weak general position with deg Q; = d; such that Q;(f) # 0 and
Qi(g) 20 (1 < i < q). Put d = lem(dy,...,dy) and N = ("79) — 1. Let
m;(j =1,...,q) be positive integers or co with my > --- > my. Assume that
(a) dim(f~H(Qi) N fH(Qy)) <m —2 forall1 <i<j<q.

(b) Suppose that f(2) = g(=) on UL (Epn,)(Q5+ f) 0 By (@5,9)), where

outside a analytic subset with codimension at most 2. -
(c) Let 6 > 0 be a real number. Set Aj = En,(Qy, f) \ Em,)(Qj,9) for
j=1,...,q. Suppose that Z?’:l Ny(r,Aj) < 6T(r, f),

q':l N]]"\,fng (T’ QJ)

lim inf =2
MR ST NN, Q)
> mlN
g—(n—1)(N+1) q N
a1 ( e 7) ~ N1+
(L+m) nN+n+1 =, +1 (L+0)m

and

N N(2+6)my

q>(MV+”+1K§:nH+1 T m)
=1

)+(n—1)(zv+1),

then f = g, where d = min;—__,{d;}.

Remark 1.2. When f~1(Q;) = ¢ (Q;) for all j = 1,...,q, and f(z) =
g9(2) on Ui_, f~1(Qj), we can choose § = 0 in above theorem. Then we see that
all assumptions of Theorem 1.7 are satisfied. Set m; = --- = mq = 00, we get
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the uniqueness result with number moving hypersurfaces are smaller than the
number moving hypersurfaces in the result of Dethloff-Tan [5]. Furthermore,
we do not need the assumption f and g are nondegenerate algebraically over
K{Qi}le' Hence, Theorem 1.7 is an improvement the result due to Dethloff-Tan

[5].

Theorem 1.8. Let f and g be nonconstant meromorphic mappings of C™
into P*(C). Let f and g be reduced representation of f and g, respectively. Let
Qi i=1,...,q, be slow (with respect to f and g) moving hypersurfaces in P™(C)
in general position with respect to the Veronese embedding such that Ql(f) Z£0
and Q;(g) #0 (1 < i <gq). Set degQ; = d; and put d = lem(dy,...,dq), N =
(”Z‘i) —1. Let m;j(j =1,...,q) be positive integers or co with my > --- > my.
Assume that

(a) dim(f~1(Qi) N fH(Qy) <m—2 forall1 <i<j<q.

(b) Suppose that £(2) = () on UL_, (B, Qs £) O By (Qs9))  where

Uit (B Q15 ) N Emyy(Qj,9)) # 0

outside a analytic subset with codimension at most 2. -
(c) Let 6 > 0 be a real number. Set Aj = Ep,(Qy, f) \ Em,)(Qj,9) for
j=1,...,q. Suppose that 23:1 N¢(r,Aj) < 6T(r, f),

q':l N;\,fgm, (’I", QJ)

lim inf =2
reo Z?:l N;\,fgmj(Tan)
> mlN
- N+1 N
21+ m)(* g ~ T gg) ~ N+ O
and
q
N  NQ2+6)m
q>(N+2)<;miJrl RPTiE )+N71,

then f =g, where d =min;— _.{d;}.
2. Preliminaries

We set ||| = (3072, |2j|$)1/2 for z = (21,...,2y) € C™. For r > 0, define

B(ry={ze€Cm:|lz|]| <r}, S(r) ={z€ C™:|z|]| =r}, d° = i((‘?—g)7

41
v = (dd¢||z||?)™~! and o = d°log||z||* A (dd°||z||*)™L.
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Let h be a nonzero entire function on C™. For a € C™, we can write h as
h(z) = >.," o Po(z—a), where P, () is either identically zero or a homogeneous
polynomial with degree n. The number v (a) = min{n : P, # 0} is said to be
the zero multiplicity of h at a. Set suppry, := {z € C™ : v (2) # 0}, which is a
purely (m — 1)-dimensional analytic subset or empty set.

Let ¢ be a nonzero meromorphic function on C™. For each a € C™, we
choose holomorphic functions g and ¢; on a neighborhood U of a such that

p= 29 6n U and dim((¢y "Ny H)(0)) < m—2, and we define v, := v, vy =
1

Ve, , which are independent of the choices of ¢g and ;.

Let f be a nonconstant meromorphic mapping of C™ into P"(C). We can
choose holomorphic function fy, f1,..., fn on C™ such that I; := {z € C™ :
fo(z) =+ = fn(2) = 0} is of dimension at most m —2 and f = (fo: - : fn)-
Usually, f = (fo,---, fn) is a reduced representation of f. The characteristic
function of f is defined by

T(r, f) = /logufnw /1og||f||o (r> 1),

S(r) S(1)

where ||f|| = (300 | £i1%)'/2. Note that T'(r, f) is independent, up to an addi-
tive constant, of the choice of the reduced representation of f.

For a hyperplane H = {(z¢ : --- : w,) € P"(C) : apxo + -+ + anx, = 0}.
We denote (f, H) = Z?:o a; f;. Suppose that f(C™) ¢ H, then the proximity
function of f with respective to H is defined by

WAL 1711117
mye(r,H) = log ———0 — log————0o (r>1),
/D S(/T) ) 5/1 ST

where [|H|| = (307_, la;|?)*/2. The function m(r, H) is independent, up to an
additive constant, of the choice of the reduced representation of f.

On C™, every norms are equivalent, then we may choose || f|| = max{|fol, ...
and ||H|| = |ag| + - - + |axn| in above definitions.

Let D be a hypersurface in P"(C) of degree d. Let @ be the homogeneous
polynomial defining D. Under the assumption that Q(f) # 0, the proximity
function my¢(r, D) of f is defined by

#1d F1d
gt D)= [ 1og IIQI [y WU, sy
lR()I lQR()I
S(r)
where ||Q]] is the total absolute the coefficients of Q. We see that my(r, D) is
independent, up to an additive constant, of the choice of the reduced represen-
tation of f.

| fnl}
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Let k, M be positive integers or +o0o. For a divisor v on C™. We define the
counting function of v as follows. Set

vM(2) = min{v(z), M}, VISM]C(Z) = {

and

We denote
n(t) = Soupporpy V(20 ifn > 2 |
Yigvlz)  ifn=1

Similarly, we can define n™ (), ngfk (t) and n%/[k (t). We define

N(r,v) = / t’;f’i)l dt (r > 1).

We can define N (r, ™), N (r, v2}) and N (r, 4} ) similarly and denote by N (r, v),
Ngc (r,v) and N%C (r,v), respectively.

For a meromorphic function ¢ on C™, we denote by

Ny(r) = N(r, Z/W),Né”(r) = N(r v,

e

Ng,[gk(T) = N(r, fogk% Nﬁflzk(r) = N(r, V%Zk)'

Let D be a hypersurfaces in P"*(C) with degree d which is defined by the
homogeneous Q. Suppose that f(C™) ¢ D, we denote Vo) the map from C™
into Z whose value v 7 (z) (2 € C™) is the intersection multiplicity of the
images of f and @ at f(z). Then Vo(f) 1s a divisor on C™. We denote by

N¢(r,D) = N( ), N (r,D) = N(r,v}

T VQ(f) Q(f))’

N}\ffgk(nD):N( )7N;\,/Izk(T7D):N(

V() <k TV )"
For a close subset A of a purely (m — 1)-dimensional analytic subset of C™,
we define
[ v ifm>2
TLA(t) = ANB(t)
[ANB(t)|ifm=1
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and .
Na(t)

N(T’ A) = $2m—1

1

dt (r > 1).

The Poisson-Jensen formula implies the First Main Theorem.

Theorem 2.1. [14] Let f = (fo: - : fm) : C™ — P™(C) be a meromorphic
mapping, and let D be a hypersurface in P"(C) of degree d If f(C™) ¢ D, then
for every real number r with 1 < r < 400,

dTy(r) = mg(r, D) + N (r, D) + O(1),
where O(1) is a constant independent of .
As usual, “||P” means the assertion P holds for all r € [1,00) outside a

subset with Lebesgue finite. In 2017, S. D. Quang and D. P. An have get the
following results.

Theorem 2.2. [12] Let V be a complex projective subvariety of P*(C) of di-
mension k(k < n). Let {Q;}!_, be hypersurfaces of P™(C) in N-subgeneral
position with respective to V, with degQ; = d;,1 < i < q. Let d be the least

common multiple of dv,...,d,. Let f be a meromorphic mappings of C™ into V
2N —k+ 1)Hy(d
which is nondegenerate over 1,(V). If ¢ > ( k—:— 1) v ), then we have
(2N —k+1)Hy(d 1 _
— )<y = .
I D)) )< X GO D)+ olT )

Theorem 2.3. [13] Let f be a meromorphic mapping of C™ into P™(C). Let
Qi(t = 1,...,q) be slowly (with respective f) moving hypersurfaces of P™(C)
with degree deg Q; = d;. Set d = lem(dy,...,qq) and N = (”+d) — 1. Assume
that Qi(f) Z0(1<i<gq). If¢>2N+1 and {Q;}!_, are in general position
with respect to the Veronese embedding, then

Iy T ) 3 N @)+l 1)

N +2

If {Q;}{_, are in weakly general position, then S. D. Quang and D. P. An
obtained the result as follows:

Theorem 2.4. [13] Let f be a meromorphic mappings of C™ into P™*(C). Let
Qi(t = 1,...,q) be slowly (with respective f) moving hypersurfaces of P™(C)
in weakly general position with deg Q; = d;. Set d = lem(dy,...,d;) and N =
(”J”i) — 1. Assume that Q,(f) Z0(1 <i<gq) and g >nN+n+1, the we have

n

7, Qi) + o(T(r, ).

g—(n—1)(N+1) !
<
” nN+n+1 *2::
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3. Proof of Theorems

3.1. Proof of Theorem 1.6

Suppose that f # g. Then there exists two distinct indices s,t € {0,...,n}
such that

® = fsg: — fi9s 0.
From assumption (a) and (b), for any z in UJ_, (B, (Dj, f) OEmj)(Dj,g))
outside a analytic subset with codimension at least 2 is a zero of ®, and
(1.1) No(r) < Ty(r) +T,y(r) + O1).
Apply Theorem 2.2, we have
H( _(2N —k+1)Hy(d)
1 S

JT5() 37 N7 D) + ol )

‘Ma HMQ

1 Hy(d)— Hy(d
d—(Nfgfn} H(r.Di) + N5 (. D) A o(T(r, )

1
<Y T (NFET 0 Da) + (Hy(d) = DN 5,11 (r, D2)) + o(T(r, £)
i=1
q
1 Hy(d Hy(d)—1
(12) <3 TN 00+ TAD D) 4 ol ).
i=1 " '
By First Main Theorem, we have
(1.3) Ng(r,D;) < d;T(r, f) + O(1).
Then from (1.2) and (1.3), we have
(2N — k + 1) Hy (d NHV(@-1
”(qf k41 ) Z( mz—l—l Nijgm; —(r, Di)
Hy(d) —
%T@ 7)) + o2, 7).

This implies

(2N —k+1)Hy(d) <~ Hy(d) -1
(o= - X )T
! my Hy (d)—1
(1.4) SZmNﬁgni (r, Di) + o(T(r, f))-



Uniqueness of meromorphic mappings partially shared hypersurfaces 57

Similarly, we get

(- BV R D T
(1.5) <X Gy 1) ok (D) F 0T (r,9))
Set Bj = Eyy(Dj, f)\ Aj = Eppy(Dj, f) N Epy(Dj,9)(5 = 1,...,q). From

the assumption (¢) and (1.1), we have

a a
Z f,<m; ’Di):ZNf‘év(j) i Z <mJ » Bj)
j=1 = =

< (Hy(d) = )T (r, f) + (Hv (d) — 1)Na (r)
< (Hv(d) = )1 +0)T(r, f) + (Hy (d) = 1)T(r, g).

Hence, from (1.4), (1.5) and (1.6), we obtained

(1.6)

2N —k+1D)Hy(d) = Hy(d) =1\ = oy (@)-1
(q_ k+1 _z; m; + 1 ) . 1Nf7Smj (T7Di)
i= j=
q
my Hy (d)—1
< — T ,
< (Hy(d) = 1)(1+9) Zj Gl 1) Vaisme (1 Di)
q
m; _
A7)+ Hy(d) =13 g NG (D) + 0T ) + T(r ).
i=1 N
. . mq m 1
I _ . g > o> a > -
Set d’ = min;—,.. 4{d;}. Since 1 > T—— 2 Trm 22 then from
(1.7), we have
( (2N — k +1)Hy(d Zq: (d)—1 (Hv(d)-D(1 +5)m1)
k+1 —~ m;+1 d'(1+m)

Hy(d)—1
ZNf ‘</7(n) 1)

mi(Hy(d) — 1) . Hy (d)—1
(18) < WZ:)NC‘ (r, Di) + o(T(r, f) + T(r,g))-
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From (1.4) and (1.6), we have T'(r, f) < O(T'(r,g)), then
(1.9) o(T(r, f)) = o(T(r, 9))-

Furthermore, from (1.5), we have

T(r,g)
(1.10) . NHv(d)—l 5
i=14Vg,<m; (r, D;)

is bounded as r — oo. Thus, combining (1.8) to (1.10), we deduce

q Hy(d)—1
lim inf Z Nf ‘</7n1 (T D; )
r—00 a  pHv(d)= 1(T’ D;)

i=1""g,<m;

mi(Hy(d) — 1)

<
B (2N —k+1)Hy(d) <~ Hy(d) -1
(1 ( - - ) — (Hy(d) — 1)1+ 6
(1-+m1)(q — > T ) - E@ - Do
This is a contradiction with assumption of Theorem 1.6. Then f = g. |
3.2. Proof of Theorem 1.7
By arguments as Theorem 1.6, there exists two distinct indices s,t € {0,...,n}

such that

b= fogt — [fi9s ¢ 0.
From assumption (a) and (b), for any z in U?Zl(Emj)(Qj,f) NEy)(Q,9))
outside a analytic subset with codimension at least 2 is a zero of ®, and

(1.11) No(r) < Ty(r)+Ty(r) + O(1).
Apply Theorem 2.4, the inequalities (1.4) and (1.5) are replaced by

g—(n—1)(N+1) 1
”( nN+n+1 Z;m +1) (r.f)
(112) < T TV (1 Q) + T

and

”(q—(n—l )N +1) zq: N ) )
nN +n+1 :1m1—|—1

<.

(113) Z mz + 1 g,gmi( aQi) + O(T(T’, g))a
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respectively. Set B; = E,,. (@5, )\ A; = Emj)(Qj,f) ﬂEmj)(ijg)(j =
1,...,q). From the assumptlon (c) and (1.11), we have

q q q
Z N;\,fgmj (’I", Ql) = Z N;\,fgmj (7"7 A]) + Z N;ngj (T’ BJ)
j=1 j=1 j=1
q

Z Fam, (1, Aj) +NZNf<m (r, Bj)

< NST(r, ) + NNo(r)
<NA+&)T(r,f)+ NT(r,g).

| /\

(1.14)

Combining (1.12) to (1.14), we get

g—(n—1D)(N+1) g ) !
Ny i
( nN+n-+1 Zm 1 Z:: frsm; (r, Qi)

?

1=1
q -
N(1+6 - N¥V ;
SR dim; 1) sma (1 @)
i=1
q .
(1.15) + NZ mNgJ\,fgmi (r, Qi) +o(T(r, f) +T(r,g9)).
i=1
1
Set d’ = min;—, . 4{d;}. Since 1 > 11?;711 > > #;Inq > = then from
(1.15), we have
g—(n-1D(N+1) 1+5m1)
N D;
( nN +n-+1 ;mz 1 +m1 lz f<m(7’ )
(1.16) Z N Qi) + o(T(r, f) + T(r, ).
=1
From (1.16), we deduce
lim inf i 1N;\’]<m"(r Qi)
T Z:I—l Ng]Y<m,(Tan)
mlN
B g—(n—1)(N+1) . N
a1 - ) - N+
( +m1)< WN +ntl i=1 ] (1+6)my

This is a contradiction with assumption of Theorem 1.7. Then f = g. |
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3.3.

Proof of Theorem 1.8

Proof Theorem 1.8 is proved similarly Theorem 1.6 and Theorem 1.7 by

using Theorem 2.3. Hence, we omit it here. |
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