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AN ENTIRE FUNCTION SHARING A LINEAR POLYNOMIAL WITH ITS
LINEAR DIFFERENTIAL POLYNOMIALS.

IMRUL KAISH AND GOUTAM KUMAR GHOSH

ApsTRACT. lu this paper we study the uuigueness of au eutire frasction when it shares & linear

polynomial with its linear differential polynumals

1. INTRODUCTION. DEFINITIONS AND RESULTS

Let f be a noncostant meromorphic function defined in the open complex plane C. The integrated

counting function of poles of f is defined by

N(r.00: f) = / n(t,00: /) ; (0.5 1) 4y 4 (0. %0: f) log .
(i

where n(t, oc; f) be the number of poles of f lyiug in |2 < 7. the poles are counted accor
multiplicities and n(0, o0; f) be the multiplicity of pole of f at origin

For a polynomial a = afz). N(r.a: f) (N(r.a; f)) be the integrated counting function (reduced
counting function) of zeros of f—ain|z| <r.

Let A C C. we denote by na(r,a: f) the number of zeros of f — a. count
liein {z: |2| <r}n A. The corresponding integrated counting function N4(r.

ding to thar

od with multiplicities, that
a; f) is defined by

Na(r.a: f) =f na(t.a; f) ; "'“U'“;‘”df +n4(0.a; f)logr

L1}

We also denote by Na(r.a: f) the reduced counting functions
{z:|z] <r}N A

Cleacly if A =C, then Na(r.a; f) = N(r.a: f) and Nalr.a: f) = N(r.a: f)-

We denote by E(a. f) the set of zeros of f — a counted with multiplicities and by
distinct zeros of f —a.

For the standard definitions and notatious of the value distribution theory authors suggest to Sec
(1) and (8]

The investigation of uniqueness of an entire function sharing certain values with its derivatives was
initiated by L. A. Rubel and C. C. Yang [7] in 1977. They proved the following result.

of thuse zerus of f —a that hie in

El(a. f) the set of

Theorem A. [7]. Let f be a non-constant enbire function. If E(a:f) = E(a; f'*') and E{b: f) =
E(b; fV), for distinct finite complex numbers a and b. then f = F.

In 1979 E.Mues and N.Steimuetz [6] took np the case of IM shariug in the) e—
values and proved the following theorem.

Theorem B. [g] Let f__be a non-constant entire function und a. b be
values and . If E(a; [) = E(a; f*)) and E(b; f) = E(b; V), then f = JO8

The uniqueness of an entire function sharing & nonzero finite value wit
was considered by G. Jank, E. Mues and L. Volkmaun [2] in 1986. The -.:.

Theorem C'._[‘Z]. Let f be a nonconstant entire function and u be a non
Ela; fM) c E(a; f'?). then f = f'V.
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share a function with their first and

1 Introduction, Definitions and Results
Let / be anon-constant meromorphic function in the open complex plane C . We denote by hr, )

the Nevanlinna characteristic function of f and by S(r, /) any quantity satisfying S(r, f)=0lT(r.f)}

as 7 —> o0 except possibly a set of finite linear measure.
Let f and g be two non-constant meromorphic functions

by E(a: f) the set of a@-points of [, where each point is counted according
E(a:f) the reduced form of E(a f). We say that f and g share @ CM, provided that
E(a: f)= E(a:g),and we say that f and g share @ IM, provided that E(a; f)= E(a;g) - In addition.

and let @ be a complex number. We denote

its multiplicity. We denote by

I | :
we say that /* and g share o0 CM, if — and — share 0 CM, and we say that f/ and g share 9o IM, if
g
1 |
— and — share 0 1M,

£
For standard definitions and n
However we require the following definitions.

otations of the value distribution theory we refer the readers to [2].

Definition 1.1 A meromorphic function a = a(z) is called a small function of fif T(r,a) = S(r. f)-

e £ and ¢ be two non-constant meromorphic functions defined in C. For
N(r.a; f|g#b)N(r.a.[|g #b) the counting function (reduced

nts of £ which are not the b-points of g.

by N(r.a./|g =b)N(r.a;f|g =b) the counting function (reduced
s of [ which are the b-points of g.

LC.Yang [7] first investigated the uniqueness of mﬁ‘ﬁm
roved the following result, s

nd b be nwo distinct finite complex
' _‘ and E(b; f)=E(b; 1), then




