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1. Introduction, Definitions and Result

In this article, by a meromorphic function we always mean a meromorphic function in the complex plane and use standard notations and
main results of Nevanlinna theory [6, 9, 18]. For a nonconstant meromorphic function h, we denote by T (r,h) the Nevanlinna characteristic
function of h and by S(r,h) any quantity satisfying S(r,h) = o{T (r,h)} as r→ ∞, possibly outside of a set of finite linear measure. We say
that the meromorphic function α is a small function of f , if T (r,α) = S(r, f ).
Let a ∈ C∪{∞}. Set E(a, f ) = {z : f (z)−a = 0}, where a zero with multiplicity k is counted k times. If the zeros are counted only once,
then we denote the set by E(a, f ). Let f and g be two nonconstant meromorphic functions. If E(a, f ) = E(a,g), then we say that f and g
share the value a CM (Counting Multiplicities). If E(a, f ) = E(a,g), then we say that f and g share the value a IM (Ignoring Multiplicities).
In addition, we need the following definitions.

Definition 1.1. [6] A non-linear differential polynomial P[f] of a nonconstant meromorphic function f is defined as

P[ f ] =
t

∑
i=1

Mi[ f ]

where Mi[ f ] = ai

k

∏
j=0

(
f ( j)
)ni j

with ni0,ni1, ...,nik as nonnegative integers and ai(6≡ 0) are meromorphic functions satisfying T (r,ai) =

o(T (r, f )) as r→ ∞.

The numbers d(P) = max1≤i≤t

k

∑
j=0

ni j and d(P) = min1≤i≤t

k

∑
j=0

ni j are respectively called the degree and lower degree of P[ f ]. If d(P) =

d(P) = d(say), then we say that P[ f ] is a homogeneous differential polynomial of degree d. Also we define Q = max
1≤i≤t

{ni0 +ni1 +2ni2 + ...+

knik}.
Definition 1.2. [11] Let a ∈ C∪{∞}. We denote by N(r,a; f ) the counting function of simple a-points of f . For a positive integer k we
denote by Nk)(r,a; f ) the counting function of those a-points of f (counted with proper multiplicities) whose multiplicities are not greater
than k. By Nk)(r,a; f ) we denote the corresponding reduced counting function. Analogously we can define N(k(r,a; f ) and N(k(r,a; f ).

Definition 1.3. [10] Let k be a positive integer or infinity. We denote by Nk(r,a; f ) the counting function of a-points of f , where an a-points
of multiplicity m is counted m times if m≤ k and k times if m > k. Then

Nk(r,a; f ) = N(r,a; f )+N(2(r,a; f )+ ...+N(k(r,a; f ).
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clearly N1(r,a; f ) = N(r,a; f ).

Definition 1.4. [8] Let z0 be a zero of f −1 of multiplicity p and a zero of g−1 of multiplicity q. We denote by N1)
E (r,1; f ) the counting

function of those 1-points of f where p = q = 1; by NL(r,1; f ) the counting function of the 1-points of f whose multiplicities are greater than
1-points of g; each point in these counting functions is counted only once.

A lot of works on meromorphic functions whose differential polynomials generated by them share certain value, small function or fixed
points have been investigated by many mathematician across the world. In 1997, L. A. Rubel and C. C. Yang proved the following theorem.

Theorem 1.5. [15] Let f be a nonconstant entire function. If f and f ′ share two distinct finite values CM, then f = f ′.

The function f = eez ∫ z
0 e−et

(1− et)dt from [3] shows clearly that f and f ′ share 1 CM but f 6= f ′. In a special case, we recall a well-known
conjecture by Brück:

Conjecture 1.6. [3] Let f be a nonconstant entire function such that hyper-order ρ2( f ) = limsupr→∞
loglogT (r, f )

logr is not a positive integer or

infinity. If f and f ′ share the finite value a CM, then f ′−a
f−a = c, where c is a nonzero constant.

The conjecture has been verified in the special cases when a = 0 [3], or when f is of finite order [5], or when ρ2( f )< 1
2 [4].

In 2009, J. Heittokangas, R. J. Korhonen, R. Laine, I. Rieppo and J. L. Zhang, considered analogues of Brück’s conjecture for meromorphic
functions concerning their shifts and proved the following theorem.

Theorem 1.7. [7]Let f be a meromorphic function of order

ρ( f ) = limsupr→∞

logT (r, f )
logr

< 2

and let c ∈ C. If f (z) and f (z+ c) share the values a ∈ C and ∞ CM, then

f (z+ c)−a
f (z)−a

= τ,

In 2018, Qi, Li and Yang considered the value sharing problem related to f ′(z) and f (z+ c), where c is a complex number. They obtained
the following result.

Theorem 1.8. [14]Let f be a nonconstant meromorphic function of finite order and n ≥ 9 be an integer. If [ f ′(z)]n and f n(z+ c) share
a(6= 0) and ∞ CM, then f ′(z) = t f (z+ c), for a constant t that satisfies tn = 1.

It is natural to ask whether the f ′ can be extended to f (k) in Theorem C. Here f n denotes the nth power of the function f and f (k) stands for
the kth derivative of f , where k is a nonnegtive integer. Considering this question, C. Meng and G. Liu proved the following results.

Theorem 1.9. [13] Let f be a nonconstant meromorphic function of finite order and n be a positive integer. If one of the following conditions
is satisfied:

(I) [ f (k)(z)]n and f n(z+ c) share (1,2),(∞,0) and n≥ 2k+8;

(II) [ f (k)(z)]n and f n(z+ c) share (1,2),(∞,∞) and n≥ 2k+7;

(III) [ f (k)(z)]n and f n(z+ c) share (1,0),(∞,0) and n≥ 3k+14;

then f (k)(z) = t f (z+ c), for a constant t that satisfies tn = 1.

If they consider entire function instead of meromorphic function, the counting functions related to the poles of [ f (k)(z)]n and f n(z+c) can be
neglected. Arguing similarly as in Theorem D, one can see that k is not related to the coefficient of Nk+1(r,0; f ). So obtained the following
corollary.

Corollary 1.10. [13] Let f be a nonconstant entire function of finite order and n≥ 5 be an integer. If [ f (k)(z)]n and f n(z+ c) share (1,2),
then f (k)(z) = t f (z+ c), for a constant t that satisfies tn = 1.

If the shifts f (z+ c) in Theorem C and D are replaced by q-difference f (qz), where q ∈ C\{0}, they obtained:

Theorem 1.11. [13] Let f be a nonconstant meromorphic function of zero order and n be a positive integer. If one of the following conditions
is satisfied:

(I) [ f (k)(z)]n and f n(qz) share (1,2),(∞,0) and n≥ 2k+8;

(II) [ f (k)(z)]n and f n(qz) share (1,2),(∞,∞) and n≥ 2k+7;

(III) [ f (k)(z)]n and f n(qz) share (1,0),(∞,0) and n≥ 3k+14;

then f (k)(z) = t f (qz), for a constant t that satisfies tn = 1.

Corollary 1.12. [13] Let f be a nonconstant entire function of zero order and n≥ 5 be an integer. If [ f (k)(z)]n and f n(qz) share (1,2), then
f (k)(z) = t f (qz), for a constant t that satisfies tn = 1.
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In 2022, by considering the difference operator ∆cF in Theorem D and E, S. C. Kumar, S. Rajeshwari and T. Bhuvaneshwari obtained the
following analogous results.

Theorem 1.13. [8] Let f be a nonconstant meromorphic function of finite order and n be a positive integer. If one of the following conditions
is satisfied:

(I) [ f (k)(z)]n and ∆cF share (1,2),(∞,0) and n≥ k+6;

(II) [ f (k)(z)]n and ∆cF share (1,2),(∞,∞) and n≥ k+5;

(III) [ f (k)(z)]n and ∆cF share (1,0),(∞,0) and n≥ 2k+12;

where ∆cF = f n(z+n)− f n(z) then f (k) = t f (z+ c), for a constant t that satisfies tn = 1.
Observing the result of S. C. Kumar, S. Rajeshwari and T. Bhuvaneshwari stated in Theorem F it is natural to ask the following question
which is the motive of the present paper.

Question 1.14. What will happen if we replace [ f (k)(z)]n by the nonlinear differential polynomial P[ f ], defined in definition 1.1, in Theorem
F.

In the paper, our main concern is to find the possible answer of the above question. We prove the following theorem which extend and
improve Theorem F. The following theorem is the main result of the paper.

Theorem 1.15. Let f be a nonconstant meromorphic function of finite order, n and t be positive integers. If one of the following conditions
is satisfied:

(I) P[ f ] and ∆cF share (1,2),(∞,0) and n≥ tµ +5;

(II) P[ f ] and ∆cF share (1,2),(∞,∞) and n≥ tµ +4;

(III) P[ f ] and ∆cF share (1,0),(∞,0) and n≥ 2tµ +10;

where ∆cF = f n(z+n)− f n(z) and µ =
k

∑
j=0

(1+ j) then P[ f ]≡ ∆cF.

Example 1.16. Let f (z) = eAz, where A is a constant and z ∈ C. Then one can easily verify that P[ f ] and ∆cF satisfy all the conditions of
Theorem 1.1.

Remark 1.17. For t = 1 and j = k we have P[ f ] = ( f (k)(z))n1k then the Theorem 1.1 reduces to Theorem F for n1k = n. Hence Theorem F
is the special case of Theorem 1.1. Thus Theorem 1.1 improves and extends Theorem F.

2. Lemmas

In this section, we state some Lemmas which will be needed in the sequel. We denote by H the following function:

H =

(
F ′′

F ′
− 2F ′

F−1

)
−
(

G′′

G′
− 2G′

G−1

)
,

where F and G are nonconstant meromorphic functions defined in the complex plane C.

Lemma 2.1. [1] Let F, G be two nonconstant meromorphic functions. If F, G share (1,2) and (∞,k), where 0≤ k ≤ ∞, and H 6≡ 0, then

T (r,F) ≤ N2(r,0;F)+N2(r,0;G)+N(r,∞;F)+N(r,∞;G)+N∗(r,∞;F,G)

+S(r,F)+S(r,G),

where N∗(r,∞;F,G) denotes the reduced counting function of those poles of F whose multiplicities differ from the multiplicities of the
corresponding poles of G.

Lemma 2.2. [17] Let f be a nonconstant meromorphic function, and let a1,a2, ...,an be finite complex numbers, an 6= 0. Then

T (r,an f n + ...+a2 f 2 +a1 f +a0) = nT (r, f )+S(r, f ).

Lemma 2.3. [12]Let f be a meromorphic function of finite order ρ( f ), and let c be a nonzero constant. Then

T (r, f (z+ c)) = T (r, f (z))+O(rρ( f )−1+ε )+O(logr),

for an arbitrary ε > 0.

We mention that Lemma 2.3 holds also for c = 0 as in the case T (r, f (z+ c)) = T (r, f (z)).
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Lemma 2.4. [21] Let f be a nonconstant meromorphic function, p, k be positive integers, then

Np

(
r,0; f (k)

)
≤ kN(r,∞; f )+Np+k(r,0; f )+S(r, f ),

where Np

(
r,0; f (k)

)
denotes the counting function of the zeros of f (k) where a zero of multiplicity m is counted m times if m≤ p and p times

if m > p.

We point out that in Lemma 2.4 one obviously has N
(

r,0; f (k)
)
= N1

(
r,0; f (k)

)
.

Lemma 2.5. [19] Suppose that two nonconstant meromorphic functions F and G share 1 and ∞ IM. Let H be given as above. If H 6≡ 0, then

T (r,F)+T (r,G) ≤ 3N(r,∞;F)+N2(r,0;F)+N2(r,0;G)+N1)
E (r,1;F)

+2N(2
E (r,1;F)+3NL(r,1;F)+3NL(r,1;G)

+S(r,F)+S(r,G).

Lemma 2.6. [20] Let f be a zero order meromorphic function, and q ∈ C\{0}. Then

T (r, f (qz)) = (1+o(1))T (r, f (z))

and

N(r, f (qz)) = (1+o(1))N(r, f (z))

on a set of lower logarithmic density 1.

Lemma 2.7. [2] Let f be a zero order meromorphic function, and q ∈ C\{0}. Then

m
(

r,
f (qz)
f (z)

)
= S(r, f )

on a set of logarithmic density 1.

Lemma 2.8. [16] Let f be a nonconstant meromorphic function and P[ f ] be a differential polynomial of f . Then

m

(
r,

P[ f ]

f d(P)

)
≤ (d(P)−d(P))m(r,0; f )+S(r, f ),

N

(
r,

P[ f ]

f d(P)

)
≤ (d(P)−d(P))N(r,0; f )+Q[N(r,∞; f )+N(r,0; f )]+S(r, f )

and

N(r,0;P[ f ]) ≤ (d(P)−d(P))m(r,0; f )+QN(r,∞; f )+N(r,0; f d(P))+S(r, f )

3. Proof of Theorems

Proof of Theorem 1.15. Case I. Let

F = ∆cF = f n(z+n)− f n(z) and G = P[ f ]. (3.1)

Then it is easy to verify F and G share (1,2) and (∞,0). Let H be defined as above. Suppose that H 6≡ 0. It follows from Lemma 2.1 that

T (r,F) ≤ N2(r,0;F)+N2(r,0;G)+N(r,∞;F)+N(r,∞;G)+N∗(r,∞;F,G)

+S(r,F)+S(r,G). (3.2)

According to Lemma 2.2 and Lemma 2.3, we have

T (r,F) = nT (r, f (z+η))+nT (r, f (z))+S(r, f )

= 2nT (r, f )+O
(

rρ( f )−1+ε
)
+S(r, f ) (3.3)

It is obvious that

N2(r,0;F) = 2N (r,0; f n(z+η)− f n(z))

≤ 2N (r,0; f (z+η))+2N (r,0; f (z))

≤ 4T (r, f )+O
(

rρ( f )−1+ε
)
+S(r, f ) (3.4)

N(r,∞;F) = N (r,∞; f n(z+η)− f n(z))

≤ 2T (r, f )+O
(

rρ( f )−1+ε
)
+S(r, f ) (3.5)
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N∗(r,∞;F,G)≤ N(r,∞;F)≤ 2T (r, f )+O
(

rρ( f )−1+ε
)
+S(r, f ) (3.6)

Since E(∞, f (k)) = E(∞, f ), we have

N(r,∞;G) = N(r,∞;P[ f ]) = N(r,∞; f )≤ T (r, f ) (3.7)

Using ai = 1, where i = 1, ..., t, in Definition 1.1 and Lemma 2.4 we have

N2(r,0;G) = N2(r,0;P[ f ])

≤
t

∑
i=1

N2

(
r,0;

k

∏
j=0

( f ( j))ni j

)

≤
t

∑
i=1

2N

(
r,0;

k

∏
j=0

f ( j)

)

≤ 2t

(
k

∑
j=0

N(r,0; f ( j)

)

≤ 2t

(
k

∑
j=0

(1+ j)T (r, f )

)
+S(r, f )

= 2tµT (r, f )+S(r, f ) (3.8)

where µ =
k

∑
j=0

(1+ j)

Combining (3.2) - (3.8), we deduce

T (r,F) ≤ N2(r,0;F)+N2(r,0;G)+N(r,∞;F)+N(r,∞;G)

+N∗(r,∞;F,G)+S(r,F)+S(r,G)

i.e.,

2nT (r, f ) ≤ 4T (r, f )+2tµT (r, f )+2T (r, f )+T (r, f )

+2T (r, f )+O(rρ( f )−1+ε )+S(r, f )

i.e.,

(2n−2tµ−9)T (r, f )≤ O(rρ( f )−1+ε )+S(r, f ), (3.9)

which contradicts n≥ 2tµ+10
2 ≥ tµ +5. Therefore H ≡ 0, that is(

F ′′

F ′
− 2F ′

F−1

)
−
(

G′′

G′
− 2G′

G−1

)
= 0.

Integrating both side twice, we get

1
F−1

=
A

G−1
+B, (3.10)

where A 6= 0 and B are constants. From (3.10) we have

G =
(B−A)F +(A−B−1)

BF− (B+1)
(3.11)

Suppose that B 6= 0,−1. From (3.11), we have

N
(

r,
B+1

B
;F
)
= N(r,∞;G) (3.12)

From the second fundamental theorem and Lemma 2.3, we have

2nT (r, f ) = T (r,F)+S(r, f )

≤ N(r,∞;F)+N(r,0;F)+N(r,
B+1

B
;F)+S(r, f )

≤ N(r,∞;F)+N(r,0;F)+N(r,∞;G)+S(r, f )

≤ 2T (r, f )+2T (r, f )+T (r, f )+S(r, f )

≤ 5T (r, f )+O(rρ( f )−1+ε )+S(r, f ) (3.13)

which contradicts n≥ tµ +5. Suppose that B =−1. From (3.11) we have

G =
(A+1)F−A

F
(3.14)
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If A 6=−1, we obtain from (3.14) that

N
(

r,
A

A+1
;F
)
= N (r,0;G) (3.15)

From the second fundamental theorem, Lemma 2.3 and Lemma 2.4, we have

2nT (r, f ) = T (r,F)+S(r, f )

≤ N(r,∞;F)+N(r,0;F)+N(r,
A

A+1
;F)+S(r, f )

≤ N(r,∞;F)+N(r,0;F)+N(r,0;G)+S(r, f )

≤ (tµ +4)T (r, f )+O(rρ( f )−1+ε )+S(r, f ) (3.16)

which contradicts with n≥ tµ +5. Hence A =−1. From (3.14) we get FG = 1, that is

[ f n(z+η)− f n(z)]P[ f ] = 1 (3.17)

Now from (3.17) and Lemma 2.8, we have

(2n+d(P))T (r, f ) ≤ T

(
r,

1

[ f n(z+η)− f n(z)] f d(P)

)
+S(r, f )

≤ T

(
r,

P[ f ]

f d(P)

)
+S(r, f )

≤ (d(P)−d(P))T (r, f )+Q[N(r,∞; f )+N(r,0; f )]+S(r, f )

Hence

(2n+d(P))T (r, f )≤ S(r, f )

which is a contradiction.
Suppose that B = 0. From (3.11), we have

G = AF− (A−1) (3.18)

If A 6= 1, from (3.18) we obtain

N
(

r,
A−1

A
;F
)
= N(r,0;G) (3.19)

From the second fundamental theorem, Lemma 2.3 and Lemma 2.4, we have

2nT (r, f ) = T (r,F)+S(r, f )

≤ N(r,∞;F)+N(r,0;F)+N(r,
A−1

A
;F)+S(r, f )

≤ N(r,∞;F)+N(r,0;F)+N(r,0;G)+S(r, f )

≤ (tµ +4)T (r, f )+O(rρ( f )−1+ε )+S(r, f ) (3.20)

which contradicts with n≥ tµ +5. Thus A = 1. From (3.18), we have F = G.
Hence f n(z+η)− f n(z) = P[ f ].

Case II. Let

F = ∆cF = f n(z+n)− f n(z) and G = P[ f ].

Then it is easy to verify F and G share (1,2) and (∞,∞). Let H be defined as above. Suppose that H 6≡ 0. It follows from Lemma 2.1 that

T (r,F) ≤ N2(r,0;F)+N2(r,0;G)+N(r,∞;F)+N(r,∞;G)+N∗(r,∞;F,G)

+S(r,F)+S(r,G). (3.21)

According to Lemma 2.2 and Lemma 2.3, we have

T (r,F) = nT (r, f (z+η))+nT (r, f (z))+S(r, f )

= 2nT (r, f )+O
(

rρ( f )−1+ε
)
+S(r, f ) (3.22)

It is obvious that

N2(r,0;F) = 4T (r, f )+O
(

rρ( f )−1+ε
)
+S(r, f ), (3.23)

N(r,∞;F) = 2T (r, f )+O
(

rρ( f )−1+ε
)
+S(r, f ), (3.24)
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N(r,∞;G) = N(r,∞, f )≤ T (r, f ), (3.25)

N∗(r,∞;F,G) = 0 (3.26)

From (3.8) we have

N2(r,0;G)≤ 2tµT (r, f )+S(r, f ) (3.27)

Combining (3.21)-(3.27), we deduce

(2n−2tµ−7)T (r, f )≤ O
(

rρ( f )−1+ε
)
+S(r, f ) (3.28)

which contradicts with n≥ tµ +4. Therefore H ≡ 0. Rest of the result follows from the proof of case I.

Case III. Let

F = ∆cF = f n(z+n)− f n(z) and G = P[ f ].

Then it is easy to verify F and G share (1,0) and (∞,0). Let H be defined as above. Suppose that H 6≡ 0. It follows from Lemma 2.5 that

T (r,F)+T (r,G) ≤ 3N(r,∞;F)+N2(r,0;F)+N2(r,0;G)+N1)
E (r,1;F)

+2N(2
E (r,1;F)+3NL(r,1;F)+3NL(r,1;G)

+S(r,F)+S(r,G). (3.29)

Since

N1)
E (r,1;F)+2N(2

E (r,1;F)+NL(r,1;F)+2NL(r,1;G)

≤ N(r,1;G)≤ T (r,G)+O(1). (3.30)

we get from (3.29) and (3.30) that

T (r,F) ≤ 3N(r,∞;F)+N2(r,0;F)+N2(r,0;G)+2NL(r,1;F)

+NL(r,1;G)+S(r,F)+S(r,G). (3.31)

According to Lemma 2.2 and Lemma 2.3, we have

T (r,F) = nT (r, f (z+η))+nT (r, f (z))+S(r, f )

= 2nT (r, f )+O
(

rρ( f )−1+ε
)
+S(r, f ) (3.32)

It is obvious that

N2(r,0;F) = 4T (r, f )+O
(

rρ( f )−1+ε
)
+S(r, f ), (3.33)

N(r,∞;F) = 2T (r, f )+O
(

rρ( f )−1+ε
)
+S(r, f ), (3.34)

NL(r,1;F) ≤ N
(

r,∞;
F
F ′

)
≤ N

(
r,∞;

F ′

F

)
+S(r, f )

≤ N(r,∞;F)+N(r,0;F)+S(r, f )

≤ 4T (r, f )+O
(

rρ( f )−1+ε
)
+S(r, f ). (3.35)

From (3.8) we have

N2(r,0;G)≤ 2tµT (r, f )+S(r, f ) (3.36)

NL(r,1;G) ≤ N
(

r,∞;
G
G′

)
≤ N

(
r,∞;

G′

G

)
+S(r, f )

≤ N(r,∞;G)+N(r,0;G)+S(r, f )

≤ (tµ +1)T (r, f )+S(r, f ). (3.37)

Combining (3.31)- (3.37), we deduce

(2n−3tµ−19)T (r, f )≤ O
(

rρ( f )−1+ε
)
+S(r, f ) (3.38)

which contradicts with n≥ 2tµ +10. Therefore H ≡ 0. Rest of the result follows from the proof of case I.
Hence this completes the proof of theorem 1.1.
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Corollary 3.1. Let f be a nonconstant meromorphic function of zero order and n be a positive integer. If one of the following conditions is
satisfied:

(I) P[ f ] and ∆cF(qz) share (1,2),(∞,0) and n≥ tµ +5;

(II) P[ f ] and ∆cF(qz) share (1,2),(∞,∞) and n≥ tµ +4;

(III) P[ f ] and ∆cF(qz) share (1,0),(∞,0) and n≥ 2tµ +10;

where ∆cF(qz) = f n(qz+n)− f n(qz) and µ =
k

∑
j=0

(1+ j) then P[ f ]≡ ∆cF(qz).

Article Information

Acknowledgements: The authors would like to express their sincere thanks to the editor and the anonymous reviewers for their helpful
comments and suggestions.

Author’s contributions: All authors contributed equally to the writing of this paper. All authors read and approved the final manuscript.

Conflict of Interest Disclosure: No potential conflict of interest was declared by the author.

Copyright Statement: Authors own the copyright of their work published in the journal and their work is published under the CC BY-NC
4.0 license.

Supporting/Supporting Organizations: No grants were received from any public, private or non-profit organizations for this research.

Ethical Approval and Participant Consent: It is declared that during the preparation process of this study, scientific and ethical principles
were followed and all the studies benefited from are stated in the bibliography.

Plagiarism Statement: This article was scanned by the plagiarism program. No plagiarism detected.

Availability of data and materials: Not applicable

References

[1] A. Banerjee, Uniqueness of meromorphic functions that share two sets, Southeast Asian Bull. Math. Vol:31, (2007), 7-17.
[2] D. C. Barnett, R. G. Halburd, R. J. Korhonen and W. Morgan, Nevanlinna theory for the q-difference operator and meromorphic solutions of q-difference

equations, Proc. Roy. Soc. Edinburgh Sect. A Vol:137, (2007), 457-474.
[3] R. Bruck, On entire functions which share one value CM with their first derivative, Results Math. Vol:30, (1996), 21-24.
[4] Z. X. Chen and K. H. Shon, On conjecture of R. Bruck concerning the entire function sharing one value CM with its derivatives, Taiwanese J. Math.

Vol:8, (2004), 235-244.
[5] G. G. Gundersen and L. Z. Yang, Entire functions that share one value with one or two of their derivatives, J. Math. Anal. Appl. Vol:223, (1998), 88-95.
[6] W. K. Hayman, Meromorphic Functions, The Clarendon Press, Oxford, 1964.
[7] J. Heittokangas, R. J. Korhonen, R. Laine, I. Rieppo and J. L. Zhang, Value sharing results for shifts of meromorphic functions and sufficient conditions

for periodicity, J. Math. Anal. Appl. Vol:355, (2009), 352-363.
[8] S. C. Kumar, S. Rajeshwari and T. Bhuvaneshwari, Results on unicity of meromorphic function with its shift and q-difference, J. Math. Comput. Sci.,

Vol:12, (2022), 1-16.
[9] I. Laine, Nevanlinna Theory and Complex Differential Equations, Walter de Gruyter, Berlin/Newyork, 1993.

[10] I. Lahiri, Weighted value sharing and uniqueness of meromorphic functions, Complex Var. Theory Appl., Vol:46, (2001), 241-253.
[11] I. Lahiri, value distribution of certain differential polynomials, Int. J. Math. Math. Sci., Vol:28, (2001), 83-91.
[12] S. Li and Z. S. Gao, Entire functions sharing one or two finite values CM with their shifts or difference operators, Arch. Math. Vol:97, (2011), 475-483.
[13] C. Meng and G. Liu, On unicity of meromorphic functions concerning the shifts and derivatives, Journal of Mathematical inequalities, Vol:14, No.4,

(2020), 1095-1112.
[14] X. G. Qi, N. Li and L. Z. Yang, Uniqueness of meromorphic functions concerning their differences and solutions of difference painleve equations,

Comput. Methods Funct. Theory. Vol:18, (2018), 567-582.
[15] L. A. Rubel and C. C. Yang, Values shared by an entire function and its derivatives, In Complex Analysis, Kentucky 1976 (Proc. Conf), Lecture Notes

in Mathematics, Springer-Verlag, Berlin, Vol:599, (1977), 101-103.
[16] H. P. Waghamore and S. H. Naveenkumar, Results on Uniqueness of meromorphic functions of differential polynomials. Malaya Journal of Matematik,

Vol:6, No. 1, (2018), 14-20.
[17] C. C. Yang, On deficiencies of differential polynomials, Math. Z. Vol:125, (1972), 107-112.
[18] C. C. Yang and H. X. Yi., Uniqueness Theory of Meromorphic functions, Kluwer, Dordrecht, 2003.
[19] J. L. Zhang,Meromorphic functions sharing a small function with their differential polynomials, Kyungpook Math. J. Vol:50, No.3, (2010), 345-355.
[20] J. L. Zhang and R. J. Korhonen, On the Nevanlinna characteristic of f (qz) and its applications, J. Math. Anal. Appl. Vol:369, (2010), 537-544.
[21] Q. C. Zhang, Meromorphic function that share one small function with its derivative, J. Inequal. Pure Appl. Math. Vol:6, No.4, (2005), Art. 116.


	Introduction, Definitions and Result
	Lemmas
	Proof of Theorems

