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I.  Preliminaries:
By a meromorphic function we shall always mean a transcendental meromorphic function in the plane.

If f is a meromorphic function, @ € C and r > 0, we use the following notations of frequent use in Nevanlinna

theory with their usual meaning: m(r,a,f) = m(rfi), n(r,a,f)= ﬂ(hij :

f-a
n(r,a,f), N(r,a ), N(r,af), T(r,f),
o(a, ),A(a, T),0(a, f)etc..asin [2]

As usual, if a = oo, then by a zero of f-a, we mean a pole of f.
We define a meromorphic matrix valued function as in [1].
By a matrix valued meromorphic function A(z) we mean a matrix all of whose entries
are meromorphic on the whole (finite) complex plane.
A complex number z is called a pole of A(z) if it is a pole of one of the entries of A(z), and z is called a zero of

A(z) ititisa pole of [A(z)] ™.
For a meromorphic m x m matrix valued function A(z),

let m(r,A)= ZiTlog H A(re‘e)u do 1)
T 0

where A has no poles on the circle |Z| =r.

o [ AG)| = e [ AGK]

xeC"

t,A
set N(r,A)= J' n(LA) 4 @
t
0
where n(t, A) denotes the number of poles of A in the disk {Z : |Z| < t}, counting multiplicities.
Let T(r, A) =m(r, A) + N(r, A)
Definition : Let A = [aij ]imj:1 be a memomorphic matrix valued function of finite order. Leta € C.
m r.a) =—— N(r,a
(na) _p— N(r,a)
(r alj) e T(r1 aij)

N(r,a)
And 0(a;) =0(a,a;) = 1—!m T(ra,)

Let 3(a;;) =98(a,a;) =
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Also, Let 5(a,A) = MaxéS(a )= MaxS(a a;)
and 0(a,A) = Maxe(a )= Maxe(a a;)

1<i,j<m 1<, j<m

We wish to prove the following results.

Theorem1: Let A= [a i ]imj:1 be a meromorphic matrix valued functions of finite order. If al, a2, a3, ..... aq are

distinct numbers, then V1<1i, j<m.
1
Zm(r a,a;)+ Nl r,— |<T(r,a;)+S(r.a,a;)
k=1 au
Where S(r, ay, a;)=S(r, a; )= 0 { T(r, a;j) } r —> oo through all values of a;;.

Theorem 2 :Let A= [ai-]_mr be a meromorphic matrix valued function of finite order. Then,

T(r, A
o T((rr )) >2.5@A)

Theorem 3 Let A= [aij ]imj:1 be meromorphoic matrix valued function of finite order.

Then, IimT(r’—Al)) <2-0(e0,A)

r—o T(r’

Proof of theorem 1:
Without loss of generality, let us assume that for g > 2,

d 1
F2)= ) 1<ij<m.
k=1 & — 8y
Then by a known result [Hayman, p 33], we have

M(r, F) > Zm(r a ;) — qlog+%q—logZ where & =minja, akz‘
k=1 ky#k;
q
Therefore, Zm(r,akvaij) <m(r,F)+0()
k=1

1 :
=mr, a—Fa”J + O(l)

ij

<mfr ai]+m(r Fa”)+O(1)
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Thus, Zm(r a, )+N[ i) T{r,ai.J+S(r,aij)

k=1 ij

< T(r,i} +3(r,a;)
a.

ij
Hence, the result.

Proof of theorem 2:
Let {a;; }iZ, be an infinite sequence of distinct elements of C which includes for each a € C, O (a, a;)) > 0.

q
Then, > 0(a;a;) =Y 6(aa;)
aec aec
Let q be a positive integer. Then by previous theorem,

Zm(r a,a;)+ N[r aij<T(r a;)+9S(r,a,a;)

k=1 ij

q
Adding Z N(r,ak,aij) both sides, we get

k=1 k

J <T(r,a;)+ i N(r,a, a;)— N(r,ai,J +9(r,a;)

ij

= T(r,a;) +i N(r,a, a;)— N{r,ai,}rS(r,aij)

ij

1 .
where N [ —] is formed with the zeros of a; which are not zeros of any of a;; — a.
a

ZT{“ ! ]sT(r,a;j)+zq:ﬁ(f,ak,aij)+S(r’aij) ®)

a; —a,

Now, T|r, <T(r, a;) + O (Logr)
aij —ay

=T(r, ay) + o{T(r, 3} asr —©
Thus (*) takes the form

qT(r,ay) <T(r,a IJ)+ ZN(I’ a, ;) + S(r, ay)

T(r,a;
Hence, g< lim ————

Zq:— N(, K, )+m8(r’aij)

i)
e T(ray) & T(hay) == T(ra)
T(ra;) o S(r.ay)
Therefore, q< !Ln; T(ra,) kzl:{l 0(ay,a;)}+ I|m " T(ra,)

Taking maximum over 1 < i, j <m, we get

g
> 0@, A) < lim——— T(rA)
k=1 == T(r, A)
Hence the result.
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Proof of theorem 3:
£
From [1],We know that m(r,?J =5(r, f)
Therefore, m(r, a'ij)sm(r, aij) + S(r, aij)
Also, N(r, &) = N(r, a) + N (1, ay)

Hence, T(r, a'ij) =T(r, &) + N (r, &) + S(r, &)

T(r,a;) —
Therefore, ———— <1+ N (r, a;) + O(1)
T(r,a;)
_T(r,ay)
Therefore, lim ————<2-0(c,a;)
r—o0 T(r’ aij)
— T(r, A
Taking maximum over 1 <i,j<m, we get lim M 2—0(o0,A)
r—o T(r’
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