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ABSTRACT :In this paper we prove a uniqueness theorem for a meromorp function which is sharing one
value and a small meromorphic function with its derivative.

Definition: If two meromorphic functions f and g have the same a-point with the same multiplicities, we

denote it by E(a,f)=E(a,g)
Our main result is the following.

Theorem: Let f be a non constant meromorphic function with E (oo, f)=E (o0, f"), E(a,f')=E (b,f") and

satisfying the differential equation kf" —f'+(a—kb)=0,
1)

where a, b and k are non zero constants.

If N(r,f)+N (r%) =S(r,f), then Dbf’=af". Further, if there exist complex numbers c, d such

—C

thatm(r,fijm(r, 1 j+ﬁ(r,f):8(r,f),

then, - =

To prove the above result, we require the following Lemmas.
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Lemma 1 [2] Let f,,f, be non constant meromorphic functions such that af, + bf, =1 where a, b

are non zero constants.

Then, T(r,fl)<N[r,%}+ﬁ(r,%]+N(r,fl)+s(r,f1).

1 2
Lemma 2[1]: Let f be a non constant meromorphic function.

Then, for n >1,

N[r,f(ln)j <2t {N(rf}j +N(r,f)}+N(r,%j+S(r,f).

Lemma 3: Let f be a non constant meromorphic function.

Then, N (r,%)+ N(r,%)s 3N(r,%)+3ﬁ (r,f)+2N (r%)

The proof is omitted as it directly follows from Lemma 2.

Proof of the Theorem

From (1), we have kf"—f'+(a—kb)=0

Therefore ——2& — k 2
f"—b

where a, b and k are non zero constants .

f! k "

— 1
a—bk a-bk

If k=2, then
b
Then, by Lemma 1,
’ NI 1 NI 1 NI ' ’
T(n )< N(r,F)+ N[r,FJ+ N(r,f)+S(rf)
Using Lemma 3 and noting that S (r,f")=0{T (r,f")}

~ofT(r.1))

IIMCR www.ijmer.in| 2:1 [Jan|2014[324-327 | |



=S(r,f),
weget, T )< 3N(r,%j+sm(r,f)+zN(r,%j+N(r,f)+ﬁ(r,f)+s(r,f)
Thus, T(r,f')<5N|r, j+5N(r,f)+S(r,f)

Therefore, — T(r,f')<5| N(r,f)+ N(r,%j}rs(r,f)

Or, T(r,f')<S(r,f), using hypothesis.

Hence, 1< S(r,f)= S(’f) -0 as r—ow
T(r,f) T(r,f

which is a contradiction.

This contradiction proves that k = %

If k=2, (2) becomes F'-a_a
b f"—b b

Therefore, bf' —ab=af”" —ab
Or, bf’'=af"

Further, integrating, we get

f=%f’+x where X isa constant.
a,, a
Therefore, f_C:B(f —d)+(x—c)+6d
a,, a
Therefore, f—c=B(f —d)+x, where x, :X_C+Bd

If x, =x —c+%d # 0, then by the Second Fundamental Theorem, we have
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T(r,f)<T(r,f-c)+0()

Therefore, T(r,f)gN(r,f)+ﬁ(r,—j+ﬁ(r,

< S (r, ), using hypothesis,
which is a contradiction.

This contradiction proves that x, =0

Therefore, f— ¢ = %(f’—d)

Therefore, f;c = H
a b

Hence the result.
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