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In this paper the comparative growth properties of composition of entire and meromorphic
functions on the basis of their generalized («, 8) order and generalized lower («, ) order of
Wronskians generated by entire and meromorphic functions have been investigated.

1. Introduction, definitions and notations. Let us consider that the reader is familiar
with the fundamental results and the standard notations of the Nevanlinna theory of mero-
morphic functions which are available in [4, 5, 10]. We also use the standard notations and
definitions of the theory of entire functions which are available in [9] and therefore we do
not explain those in details. Let f be an entire function defined in the open complex plane
C and My(r) = max{|f(2)| : |z| = r}. When f is meromorphic, one may introduce another
function T(r) known as Nevanlinna’s characteristic function of f (see |4, p.4]), playing the
same role as My (r). The Nevanlinna’s characteristic function of a meromorphic function f is
defined as Ty(r) = Ny (r)+my(r), wherever the function N;(r, a) known as counting function
of a-points of meromorphic f is defined as follows:

r

t —
Ny(r,a) :/nf( @) nf(o’a)dt+nf(0,a)logr,

t
0

in addition we represent by ny(r,a) the number of a-points of f in |z| < r and an oo -point
is a pole of f. In many occasions Nf(r,00) is symbolized by N¢(r).
On the other hand, the function my(r,00) alternatively indicated by m(r) known as

2m
the proximity function of f is defined as my(r) = 5= [log™ |f(re?)|dd, where log™ z =
0

max(logz,0) for all x > 0. Also we may employ m(r, f—ia) by mg(r,a). If f is entire, then
the Nevanlinna’s characteristic function T (r) of f is defined as T'¢(r) = my(r).
For a meromorphic function f defined on C, the Wronskian determinant W (f) is defined
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as
a  ay . . . Qg f
ap Gy a, f
W(f) :W(al,ag,...,ak,f) = '
k k k
ag ) ag b a,(C 0
where aq, as, . . . . a; are linearly independent meromorphic functions and small with respect

to f ie., T,,(r) = S¢(r) for i =1, 2,3 ... k. From the Nevanlinna’s second fundamental
theorem, it follows that the set of values of a € C U {oo} for which d(a; f) > 0 is countable
and Y d(a; f)+0(o0; f) < 2 (cf [4], p.43) where 0(a; f) = 1—hmsup Nraf) limmfm(mf :

a#00 Ty (r) r—00 T¢(r)

If in particular Y d0(a; f) + 0(o0; f) = 2, we say that f has the maximum deficiency sum.
a#00
However, let L be a class of continuous non-negative on (—oo,+00) function « such
that a(z) = a(zg) > 0 for z < zg with a(x) 1 +o00 as * — +o00. For any a € L, we say
that a € LY, if a((1 +o(1))z) = (1 +o(1))a(x) as  — +oo and « € LY, if a(exp((1 +
o(1))x)) = (1 4+ o(1))a(exp(z)) as * — +oo. Finally for any o« € L, we also say that
a € Ly, if a(cx) = (1 +o(1))a(zr) as xg < © — +oo for each ¢ € (0,400) and « € Lo, if
a(exp(cr)) = (1+ o(1))a(exp(z)) as xy < & — +oo for each ¢ € (0, +00). Clearly, L; C LY,
Ly C Lg and Lo C L.
Considering this, the value
— a(log M,(r
Oplfl = lim w
is called |7| generalized («, 3) order of an entire function f. For details about generalized order
(a, B) one may see [7]. During the past decades, several authors made close investigations
on the properties of entire functions related to generalized order (a, ) in some different
direction. For the purpose of further applications, here in this paper we rewrite the definition
of the generalized (a, ) order of entire and meromorphic function in the following way after
giving a minor modification to the original definition (e.g. see, [7]) which considerably extend
the definition of ¢-order of entire and meromorphic function introduced in |[3].

(o€ L,pel)

Definition 1. Let o, f € L. The generahzed order («, 3) and generalized lower («a, #) order
T
of a meromorphic function f are defined as alfl _ im P M, If fisan
(ag [f] r—oo inf B(r)
amlf] _ p, sup a(M(r))

entire function, then = lim
)\(a,,é’) [f] r—oo inf ﬁ(’r)

Using the inequality T¢(r) < log M¢(r) < 3T¢(2r) (see [4]), for an entire function f, one
may easily verify that

cnlf] _ o swp M) . sup alexp(Ty(r)
)\(a,ﬂ) [f] r—oo inf B(r) r—oo inf B(r) ’
when o € Ly and 8 € L.
In this paper we wish to prove some newly developed results relating to the growth
properties of composite entire and meromorphic functions on the basis of generalized («, )
order and generalized lower order (o, ) of Wronskians generated by entire and meromorphic

functions.

2. Lemmas. In this section we present some lemmas which will be needed in the sequel.
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Lemma 1 ([1|). If f is a meromorphic function and g is an entire function then as r — 400

Ty(r)
T < (1 1))—% 2 T (M, .
1) € (14 0(1) 80T (0,(0)
Lemma 2 (|2]). Let f and g are any two entire functions with g(0) = 0. Also let 3 satisfy
0< B <1andc(f)= =D Then for all sufficiently large values of r,

M) My(81)) < Mgy ().

1
In addition if 8 = , then for all sufficiently large values of r, My (g (r) > Mf(§M9(§>)
Lemma 3 ([6]). Let f be a transcendental meromorphic function having the maximum
deficiency sum. Then
i v (r)
im ———

dm o =Lk k8 (c0; f).

Lemma 4. Let f be a transcendental meromorphic function having the maximum deficiency
sum. Then the generalized («, ) order and generalized lower («, ) order of W(f) and that
of f are same where a € Lo.

Proof. Since @ € Ly, from Lemma 3 we get a(exp(Tw(s)(r))) ~ a(exp(T¢(r))) as r — 400
and, thus, 0(a,)[W(f)] = 0@ [f] and Aas[W(f)] = Aas /] H

3. Main results. In this section we present the main results of the paper. Below we suppose
that functions aw, 1, B2, B3 belong to the class Ly and «q, a3 belong to the class Ly unless
otherwise specifically stated.

Theorem 1. Let f be a transcendental meromorphic function having the maximum defi-
ciency and g be an entire function such that 0 < \a,g)[f] < 0a1,p)lf] < +00. and
O(as,82)[9] < +00. Also let v be a positive continuous on [0,+00) function increasing to

+o00 and A > 0 be any number. If 3;(ay* (logr)) < r and liT % = 400, then
r——400
1 fen(exp(Ty) (B (log 1))} 4
im

e e T B ) o

If either 8,(r) = Bau(r), where B = constant > 0 and lim 227 — 400 or 8 (a;'(r)) € Ly

ro+too logT

1ogv( )
and lim 5 gy — 700 then

o {exp(en (exp(Tyy) (55 (log )}
r+o0 oy (exp(Tw () BH)))

Proof. From the definition of A4, g)[W (f)] and in view of Lemma 4, we get

ar(exp(Tw(p) (B (7(1)))) = Nawsn W ()] = €)7(r) = Nawpy [f1 =) (3)

for every € € (0, A(ay,8,)[f]) and all 7 > ro(e). On the other hand, in view of Lemma 1 and
the inequality T,(r) < log™ M,(r) we get

a1 (exp(Ty(g) (By  (log 7)) < (14 (1)) (0(ar 50 [f] + ) Br(My (B " (log 7)) (4)

—0. 2)
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for every € > 0 and all r > r¢(e).
If B1(a; (logr)) < r then (4) implies

an(exp(Ty(q) (B " (logr)))) < (1 + 0(1)) (0 s [f] + £)Br(0g (a2(My (B (log 7))
< (14 0(1))(0(ar,o0 ] + €)Bi(az ! (log ez 119)) <
< (L4 0(1)(0(an ) [f] + €)@tz 914D, (5)
If TE&HM% = 400, then from (3) and (5) we get
{an(exp(Ty (B; ' (logr)))}1 4
au(exp(Tw ) (By ' (7(r)))))

(1 + o(1)) (0t ] + A (0] + 2rensaloopies
: D ] — () = o)

as r — 400, i.e. (1) is proved.
If B1(r) = Bas(r) then from (4) as above we have

a1 (exp(Tr(g) (B3 (log)))) < (1 +0(1)) B(0(ay o) f] + €)aa(My(B* (log 7)) <
(1 + 0(1)) (Q(al 1) [f] )(Q(az,ﬂz)[g] + 5) logr,

i.e., exp(a (exp(Trg By (logr))))) < (1 + o(1))rPleeisnllIFele@s 591t - Hence in view of

(3) and the condition Ein % = 400 we get

fexp(on (exp(Tyig (7 (08 NI _ (14 0(1))rPeor 2011+ a0+
ar(exp(Tiw ) (B (7(r))))) h (Aar s lf1 = e)(r)
as r — 400, i.e. (2) is proved.
Finally if 51 (ay (1)) € L1 then as above we have

a1 (exp(Ty(g) (By ' (log 7)) < (1 + (1)) (a0 [f] + €)Bulaz " (log 7)),

T explan(exp(Ty (87 (108 7)) < exp((1 + (1)) (ear o0 [f] + €)Br(03™ (log 1))

whence in view of (3) and the condition lim _ loga(r) _
oo B1(ag ' (logr))

{exp(an(exp(Ty( (B ' (log )N _
o (exp(Tiw ) (B (7(r))))) B
o Lexp(( + o(1)) (e(an p) [ ]+6)61(a21(10g7“)))]1”
N (Mar g [f] = €)(r)

= +00 we get

=o(1)

as r — 400, i.e. (2) is proved again. The proof of Theorem 1 is completed. O
Remark 1. Theorem 1 improves and extends Theorem 3 of [§].

Remark 2. In Theorem 1 if we take the condition “p(,, g,)[f] > 07 instead of “0 <
Narg)lf] < 0 polf] < 4007, the theorem remains true with “ limit inferior” in place
of “limit .



50 T. BISWAS, C. BISWAS

Remark 3. In Theorem 1 the conditions “ ) 6(a; f) 4+ 6(c0; f) = 27, “0 < Aoy p)lf] <
aFoo
O(ar,p)f] < +00” and “g(a, 8,)[g] < +00” can be replaced by the conditions “ > 6(a; g) +
aFoo
5(0079) = 277, “Q(ou,ﬁl)[f] < +00” and “0 < )‘(az,ﬁz)[g] < Q(OQ,BQ)[Q] < +00” (aQ € LQ) Then
the conclusion of Theorem 1 remains true with “ay(exp(Tiw (s (87 (v(r)))))” replaced by

“az(exp(Tiwg) (85 (7(r)))))"

Remark 4. In Remark 3, if we take the condition “0(,s,)[9] > 07 instead of

“O < MNanpgld) < 0(asplg] < 400", the theorem remains true with “limit replaced by

limit inferior”.

Theorem 2. Let f be a transcendental meromorphic function with > §(a; f)+d(oc0; f) = 2
a#oo

and g be an entire function such that 0 < A, g)f] < 0(arp)lf] < +00. and 0, 8,)09] <

+o0. If (B, (7)) € Ly, then

0B ((exp(Tyg) (1) _ Ot a)l9]

r=+00 ay (exp (T () (By " (B2(r)))) ~ Ay [f]

Proof. In view of (3), it follows for all sufficiently large values of r that

ar(exp(Tw () (B (B2(1))))) = Nawof] = €)Ba(r). (6)

Again in view of (4), we get that ay(exp(Tsg)(r))) < (14 0(1))(0(ar,p0)[f] + €)B1(My(r)) as
r — 400. Since ay(B;(r)) € L1, we obtain from above for all sufficiently large values of 7

that (87 (aa(exp(Ty () < (1 + o(1))az(My(r)), ic.
s (B (@ (xD(Ty(5)(r)))) < (14 0(1)) (0 ) + ) Balr). (7)

— . T N
Now combining (6) and above we get that lim az(fy_(eu(expTyi) () < & 2.50)19)

rtoo ay (exp(Tw(p) (B (B2(r))))) ~ AMansnlf]
Hence the theorem follows. O]

Remark 5. We remark that in Theorem 2 if we will replace the condition g(q, ,)[g] < +00
by /\(az,ﬁz)[g] < +00, then

o s Ty () _ Awssls]
r—+oo al(eXP(TW(f)(/BfI(52(7’)))) B )‘(alﬁl)[f]

If the conditions of Theorem 2 remain unchanged then (8) remains true with “A, 5,)[9]
and “A(a, 8,)[f]” replaced by “0(a,,8,)[9]" and “o(a, s,)[f]” respectively.

Remark 6. In Theorem 2 the conditions “ ) d(a; f) 4+ d(c0; f) = 27, “0 < Aoy p)lf] <
aFoo
O(ar,p)f] < +00” and “g(a, 6,)[g] < +00” can be replaced by the conditions “ > 6(a; g) +
a#oo
5(0079) = 2”7 “0 < Q(Oq,ﬁl)[f] < 400”7 and “0 < /\(062,,32)[9] < Q(az,ﬁQ)[g] < +00” (Oég S
L,) Then the conclusion of Theorem 1 remains true with “ay (exp(Tw () (87 (82(r))))” and

“ANa,pn) L f]7 replaced by “as(exp(Tw(g)(r)))” and “Aa,,g,)[g]” respectively.

(8)

ba

Remark 7. In Remark 6 if we take the condition “0 < A(a,,8,)[g] < 400" or “0 < 0(as,8,)[9] <

a2 (87 (a1 (exp(Ty(5)(r)))
e Tw ) =1

+00” instead of “0 < Aay,8,)[9] < 0(as,8,)9] < +007, then lim

r—-+o00
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Theorem 3. Let f be a transcendental meromorphic function with »_ 6(a; f)+3(oc0; f) = 2
aFoo
and g be a transcendental entire function having the maximum deficiency sum such that

O ,81) [ (9)] < 00 and A(ag 5)[g9] > 0. Then
I {1 (exp(Ty(g) (81 ' (log 1))}

% (e (Tw iy (55 1108 7)) - aslexp(Twiey By (1)
Proof. In view of (3), we get
as(exp(Tiwg) (85 (108 7)))) = (Mg 0)9] — ) log 7 (9)
and
as(xp(Tiwe) (B3 (1)) = (Aas0)9] — ) (10)

for every € € (0, Ay 84)[9]) and all r > ry(e).
Further for arbitrary positive € we obtain for all sufficiently large values of r

a1 (exp(Trig) (Br ' (10g 7)) < (0(ar ) [f (9)] +€) log (11)

Now from (9) and (11) we have for all sufficiently large values of r that

ar(exp(Ty() (81 (logr)))) < il fg)] +¢)logr
az(exp(Tw(g)(B5 ' (1ogr)))) = (MNaspelg] —€)logr

As ¢ > 0 is arbitrary we obtain from above that

— ay(exp(Tyy (87 (log7))))

O(a1,61) [f(g)] .

lim — < (12)
r—+o0 az(exp(Tw(g) (B3 1(10g 7)) Alas,Bs) [g]
Again from (10) and (11) we get for all sufficiently large values of r that
00 (exp(Ty (B (1087)))) _ (etan,sn F(9)] +€) logr
as(exp(Tw) (85 (1))~ (Aassnlgl —)r
Since € > 0 is arbitrary it follows from above that
- on(exp(Ty (3 l0gm) ”
rtoo ag(exp(Tiwg) (B3 (1))
Thus the theorem follows from (12) and (13). O

Theorem 4. Let f be a transcendental meromorphic function with > 6(a; f)43(o0; f) = 2
a#oo
and g be a transcendental entire function having the maximum deficiency sum such that

O(as.8) 9] < Mar,sn)lf] < (a1, f] (B1 € La). Also let C' be any positive constant.
If ap(By*(r)) € Ly, then
- exploa B (o (exp(Tyg (55" 1o )))) - 0 exp(Tyy (45" (o 1))
rertooexp(on (exp(Tw(p) (B ' (log 7)) - Bi(exp(Twg) (2(85 * (logr)))))

If either 51(r) = C'exp(as(r)), where C' is any positive constant or exp(as(r)) > (1(r), then

o {1 (exp(Ty(y (B ' (log 7))}
r—+oo exp(ay (eXp(TW(f) (5;1(10g 7)) - B (eXp<TW(g)(2(ﬁ51<lOg 7)))))

0. (14)

—0. (15)



52 T. BISWAS, C. BISWAS

Proof. In view of (3), it follows for all sufficiently large values of r that

exp(an (exp(Tyw(p) (B ' (logr))))) = ritersolf=2), (16)

AS 0(as,8)[9] < Aar,80)[f] We can choose £(> 0) in such a way that

Q(Oé2,,32)[g] +e< )‘(al,ﬁl)[f] —&. (17)

Now from (4)we have for all sufficiently large values of r that

on(exp(Ty)(B; ' (logr))) (14 0(1)) (01,50 [f] +€)B1(My (55 (log 7))
Bu(exp(Tiw(g) (2(8; " (log7))))) ~ Bu(exp(Tiw(g) (2(5; * (log1))))) '

Since B € Lo, in view of log™ M, (r) < 3T, (2r) {cf. [4]}, we get from above
on(exp(Ty)(B; ' (logr))) (14 0(1) (01,50 [f] +€)B(exp(Ty(2(8; ' (log 1))
Buexp(Tiv () (2(8; ' (log7))))) ~ B(exp(Tiw ) (2(8; " (log7))))) '

Since € > 0 is arbitrary, so

— _ on(exp(Ty (85 ' (log)))

rotoo By (exp(Tiw(g) (282 ' (log7)))))
If ap(B; (7)) € Ly then (4) implies
exp(az (B (e (exp(Tr(g) (5 ' (log1))))))) < w0 @ o o1F9), (19)
Now combining (16), (17), (18) and (19) we get
T exp(az(By (e (exp(Tr(g) (B, ' (log))))) - au(exp(Tyq) (B ' (logr)))) _

(
rotooexp(on (exp(Tw () (B (log7))))) - Br(exp(Tw(g)(2(8; (logr)))))

~ exp(aa By (ar (exp(Thg) (B ' (log7))))) i sup a1 (exp(Ty(g) (85 (logr)))

)

1+

< Q(alﬁl)[f]' (18)

r=oo exp(on(exp(Tiw(s) (B ' (log 7)) rr+oo B1(exp(Tiw(g) (2(5; * (log1))))) ~

S llm Q(al’ﬁl)[f] r 1+o(1 ))(‘Q(az B2) [9]+8)
e T(A(alvﬁl)[ﬂ—a)

=0,

i.e., (14) is proved.
If B1(r) = Cexp(az(r)) then from (4) as above we have

ar(exp(Ty() (85 ' (log1)))) < C(L+ 0(1))((ar ) [f] + e)r@lez el (20)

Therefore combining (16), (17), (18) and (20) we get

- {an(exp(Ty (35" 05 1)) ¥ _
= explan(exp( T (35 oz ) - B (exp(Tiv ) (2035 (105 7)))))

(e (8 Mog ) e anlexp(Ty (5 log )
rexplar(exp(Tivgy (B (log ) =+ Brlexp(Tivgy (205 log ) ~

- 0 T C(L 4 0(1)) (a5 [f] + )t e 61F9)
< lim
r——+00 r(’\(abﬁl)[ﬁ_a)

=0
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i.e., (15) is proved.
Lastly, if exp(ag(r)) > B1(r) then as above we have from (4)

an(exp(Tyg) (B ' (log 7)) < (1 + 0(1))(0(ar,o0) [f] + €)r(@ezmldlte), (21)

So combining (16), (17), (18) and (21) we get

e {1 (exp(T (g (B; *(log1)))) }? _
r=to0 exp(ar (exp(Tw (s (81 ' (logr))))) - Bi(exp(Tiw () (2(8; ' (logr)))))
oy @p(Trg(B (ogr))) o aa(exp(Ty) (B ' (log)))
r+ocexp(an (exp (T (87 H(log 1)) r=+2 By (exp(Tiv(g) (2(8; ' (log 1))

Oarsnlf] - (L + 0(1))(0(ar 50 [f] + €)r&iea il

S oy o [F1-9) =9
i.e. (15) is proved again. The proof of Theorem 4 is completed. O]

Theorem 5. Let f be meromorphic and g be a transcendental entire function having the
maximum deficiency sum such that A, g,)[f] < 00 (81 € L), Aaw,82)[9] > 0 (a2 € Ly) and

Q(a?,ﬁs)[f(g)] < 00. Then

i __oa(exp(Ty) (B (log 7)) - as(exp(Tyg) (55 (r)))) Ot o)/ (9)] - Oar o [f]

r=+oo By (exp(Tiw(g) (2(8; ' (log 7)) - c(exp(Tiwg) (85 (1)) ~ Aoz, ) [9]

Proof. For all sufficiently large values of » we have

as(exp(Ty(g) (857 (1)) < (Qas ) [ f(9)] + €)1 (22)
Again for all sufficiently large values of r it follows that
az(exp(Tiw(g) (B2 (1)) = (Mas,olg] — €)1 (23)

Now combining (22) and (23) we have for all sufficiently large values of r that

az(exp(Tyg) (B3 (r)))) < Qs f ()] +€
as(exp(Tw(g (B (1)) = AMasslgl —€

T ot s e
As £ > 0 is arbitrary we get from above that lim as(exp(Typ) (G5 (1)) < « 3”83)”(9)]-
rovtoe ap(exp(Tiw(g) (B3 (1))~ Ao, l9]

Hence and from (18) we obtain that

r— _ ou(exp(Tyg) (By H(log 7)) - as(exp(Tr (85 (r))))
r-ri0 By (exp(Twg) (2085 (log 7)) - az(exp(Tw ) (B; (1))
o (ep(Tyg(By ' (logr)))  — as(exp(Ty)(B5 " (1)) <
 ro+o0 By (exp(Tiw () (2(85 ' (log1))))) - r=+o0 aa(exp(Tiw ) (85 ' (1))))

< Otas 50 S (9)] - Q(alvﬂl)[f].

B )‘(02,52)[9]

IN

Hence the theorem follows. O]
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Theorem 6. Let f be a transcendental meromorphic function with > §(a; f)+d(oc0; f) = 2
aFoo

and g be entire such that o, g f] < +00 and (o, 6,)[f(9)] = +00. Then

. az(exp(Ty(g)(r))) _
r—+o0 vy (exp(Tw () (B (Bs(r)))))

Proof. Let us suppose that the conclusion of the theorem do not hold. Then we can find a
constant A > 0 such that for a sequence of values of r tending to infinity

a3 (exp(Ty(g) (1)) < A - ar(exp(Tiwp) (B (B3(1))))). (24)
Again from the definition of g(a, g,)[W(f)] and in view of Lemma 4, it follows for all suffici-
ently large values of 7 that a(exp(Tw (s (Br ' (B5(r))))) < (0ar,o0) W ()] + €)Bs(r)

iie., on(exp(Tw(p) (B (B5(r)))) < (0 ) [f] +€)Bs(r)- (25)

Thus from (24) and (25), we have for a sequence of values of r — +oo that
az(exp(Ty()(1))) < Al o f] +€)Bs(r),

T
i.e., lim a3(exp(Tye) (1)) = Nasga) [f(9)] < A(0(ar,8))]f] +€) < +oo. This is a contradi-
r——+00 ﬁf}(r)
ction. Thus the theorem follows. O
Remark 8. If we take “ ) 6(a;g) + 0(00;9) = 27 and “0a, 89l < +00” instead of

a#00
“> 0(a; f) + 6(o0; f) = 27 and “p(a,,8,)[f] < 400" and other conditions remain same,

aF£oo
the conclusion of Theorem 6 remains true with “oq(exp(Tyw (s (8r ' (B5(r)))))” replaced by
“ay (exp(Tiw () (B H(B3(r)))))” in the denominator.

Remark 9. Theorem 6 and Remark 8 are also valid with “limit superior” instead of “limit” if
“Nas,p) [ f(g)] = 400" is replaced by “0(ay,85)[f(g)] = +00” and the other conditions remain
the same.

Using Definition 1 and Lemma 4, one can easily proof the following theorem and therefore
its proof is omitted:
Theorem 7. Let f be a transcendental meromorphic function with Y §(a; f) + d(o0; f) =

a#oo

2 and g be an entire function such 0 < A, g)[f(9)] < 0(a,8)[f(9)] < +o0 and 0 <
)‘(az,ﬂz)[f] < Q(az,,@)[f] < +00. Then

Aassnlf 0 g] Y a1 (exp(Trog(r))) [ Nars)lf o9 0@ plfog]
Oemil] v an(@xp (T (55 (A1) min | Newil/] | Ceninlf] <

)‘(al,ﬁl)[fog] Q(alﬁl)[fog]}< Tim Ozl(eXp(Tng(T’))) < Q(al,ﬁl)[fog].
Moo lf] 7 Qs [f] 1 T r=too ag(exp(Tywp) (B3 1 (B1(r)))) = Aol f]

Remark 10. If we take “ >~ d(a; g) + d(00; g) = 27 and “0 < Xay,8)[9] < 0(as,)[9] < +00”
a#00
instead of “ Y d(a; f) + d(co; f) = 27 and “0 < Nag,8)[f] < 0o f] < 400 7 and

a#oo

< max{

other conditions remain same, the conclusion of Theorem 7 remains true with “oa, g, [f]",

“)‘ (a2 52)[f] and * aQ(eXp(TW (ﬂQ (51( )))) I"eplaced by O(az 52)[ ] )‘(az,ﬁz [g] and
“ag(exp(Tw ) (B3 (Bi(1))))” respectively in the denominator.
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