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1 Introduction, Definitions and Notations.

We denote byC the set of all finite complex numbers. Létbe a meromorphic function defined dh We use the
standard notations and definitions in the theory of enticeraaromorphic functions which are available & &nd [7]. In
the sequel we use the following notation : [f‘(])g =log (Iog“"l] x) fork=1,23 ....and Iodo] X=X

The following definition is well known.

Definition 1. The orderps and lower orderA; of an entire function f are defined as

. logi? Ms (r) . log@ Mg (1)
Pt = |IrrTLS;JpT andA; = "ﬂ'ﬂfv’
when f is meromorphic, one can easily verify that
i logT; (r) o logTe (1)
pf = Ilr:LSml)JpW and)\f = |II[TLIOI;IfW

LetL = L(r) be a positive continuous function increasing slowdy, L(ar) ~ L(r) asr — o for every positive constant
a. Singh and Barke[5] defined it in the following way.

Definition 2. [5] A positive continuous function(k) is called a slowly changing function if far(> 0),

1
ES <kt forr>r(e) and
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uniformly for k(> 1) . If further, L(r) is differentiable, the above condition is equivalent to

ol (r)
i, L(r)

Somasundaram and Thamizhar&iiftroduced the notions df-order and_-lower order for entire functions. The more
generalised concept fororder and_-lower order for entire and meromorphic functions Bfeorder and_*—lower order
respectively. Their definitions are as follows:

Definition 3. [6] The L*-orderpr* and the L*-lower order/\fL* of an entire function f are defined as

&M 2Im
_ 0g“' M (r) _ log*™ Ms (r)
ot fllrpjgpm andA} 7I|pl|orgf log[ret ]

when f is meromorphic, one can easily verify that

ogTs (r) L logTs (r)
pF _Ilmﬁsoijpm andA; _Imilgfw

For an entire functiong, the Nevanlinna’s characteristic functioffy(r) = [Iog la( (re'f) )|d6  where

= 2n
log™ x = max(0,logx) for x > 0.If g is non-constant thefiy (r) is strictly increasing and continuous and its inverse
Ty 1 (Tg(0), %) — (0,) exists and is such thgi!jfh‘gl(s) =,

Lahiri and Banerjee4] introduced the definition of relative order of a meromorphinction with respect to an entire
function which is as follows.

Definition 4. [4] Let f be meromorphic and g be entire. The relative order ofithwespect to g denoted kg (f) is
defined as

pg(f)=inf{u>0:Ts(r) < Ty(r*) for all sufficiently large

_ logTy Tt (1)
=limsu .
r—oo0 logr

The definition coincides with the classical odif g(z) = expz
Similarly one can define the relative lower order of a mergwhar functionf with respect to an entirgdenoted by\g (f)
in the following manner :
log Ty 1T (r
Ag(F) = fimint 297a_ (1)
r—oo logr
In the line of Somasundaram and Thamizhar@kahd Lahiri and Banerjeel] one may define the relativie -order and
relativeL*-lower order of a meromorphic functiohwith respect to an entire functianin the following manner.

Definition 5. The relative E-order pé* (f) and the relative L-lower order}\!';-* () of a meromorphic function f with
respect to an entire function g are defined by

og Ty LT (r) L . NogTy AT (r)
(f)= Ilrlsoypﬁ andAg (f)= I|mlgfw.

Py

In this paper we study some growth properties of composdf@mntire and meromorphic functions with respect to retativ
L*-order and relativé*-lower order as compared to the corresponding left and fagitors.
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2 Lemmas

In this section we present a lemma which will be needed in¢gasl.

Lemma 1.[1] Let f be meromorphic and g be entire and suppose thatu < pg < o. Then for a sequence of values of
r tending to infinity,
Trog (1) > Tt (exp(r)*) .

3 Theorems

In this section we present the main results of the paper.

Theorem 1.Let f be a meromorphic function andgbe entire such thad < A" (f) < pk" (f) < . Then for any A> 0,

log? T, *Tro
imsup— 1297 T Treo (€Xp(r*)
r—o  l0gT, ~Ts (exp(rH)) + K(r,AL)

—OO,

where0 < 1 < pg and

0if r* = o{L (exp(exp(ur®)))}
K(r,AL) = asr— o
L (exp(exp(ur?))) otherwise .

Proof.Let0< u < p’ < pg. SinceTh*l is an increasing functions, from the definition of relativielower order we obtain
in view of Lemmal, for a sequence of values pfending to infinity that

log T, *Trog (exp(r*)) > logT,, 2Ty (exp(exp(rA))“/)
> ()\hL (f)— e) .log {exp(exp(rA))“/ .explL (exp(exp(rA)) /) }
> ()\h“ () fe) .{(exp(rA)) +L (exp exp(r ))“l)}
(

100 {iemier’ (1 H5220) )
(exp(exp(rA)) ) }

I0g T *Treg (exp(r")) > O(1) + p'logexp(r*) +log {
(exp( rA)

(exp exp(r

(exp(r

O(1)+ u’rA+Iog{1

> 1A
O(1)+pu'r*+log |1+ o)

>0(1) + p'r* + L (exp(exp(ur®))) — log [exp{L (exp(exp(ur®))) }]

L (exp(exp(p'r?))) ]

exp(u'r?)

(exp(exp (W ]

+log |1+
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log T, Trog (exp(r?)) >O(1) + p'rA + L (exp(exp(ur?))) +log {exp{L (exp(faxp(urA)))}
N L (exp(exp(u'r?)))
exp{L (exp(exp(ur?)))}.exp(u'r?)
O(1) + p'rAH rH L (exp(exp(ur?))) . (1)

Again we have for all sufficiently large valuesothat

IOQThfle (exp(r¥)) < (p||-,‘* () + 8) |Og{exp(r“) eL(exp(ru))}
< (PhL (f) +£) {logexp(r¥) + L (exp(rH))}
= (pk* (f)+s) {r# +L(exp(r"))}.

Thus, ) )
logT, *T¢ (exp(r*)) — (pf () +€)L(exp(rH))
(Pﬁ* (f)+e) <rt. 2

Now from (1) and(2) it follows for a sequence of values ofending to infinity that

“’r(A*IJ)
oy (f)+e
+L (exp(exp(urt))). (3)

l0g? T, *Tieg (exp(r*)) > O(1) + ( ) [log T, 2T (exp(rt)) — (" () + &) L (exp(rt))]

Therefore

log? T Tog (exp(r?))
logT, Tr (exp(rH))

>

L (exp(exp(urf))) +0O(1)  p'rA-H Pk (f) +€)L(exp(rH))
1 + = 1- 1 . @
logTy, ~Tr (exp(r#)) Py (f)+e logT,, 1Ty (exp(rH))

Again from(3) we get for a sequence of valuesraending to infinity that
log T, Troq (exp(r?)) - 0(1) — W'rA=HL (exp(rH))
log T, *Tr (exp(r#)) +L (exp(exp(urA))) ~ logT,*Ts (exp(r#)) + L (exp(exp(urA)))
(A-p
<7$‘,¢’<f>+ ) logT, *Ti (exp(rH))
logT,, T (exp(rH)) + L (exp(exp(urA)))

L (exp(exp(ur?)))
log T, *T¢ (exp(r#)) + L (exp(exp(urh)))’

Therefore
(1) p'r AL (expirh))
log? T, *Trog (exp(r*)) o _ L{ew(exn(urt)))
log T~ 1T (exp(rH)) + L (exp(ex rAY)) ~  logT—1T¢ (exp(rt))
gT, “Tr (exp(rH)) + L (exp(exp(urs))) WH
(H22) og, T expir) .
h
L (exp(exp(urt))) T 1 log T 17¢ ( exp(r“)) ’ ®)
logT,, 1T (exp(rH)) T Hexp(ex(urh)))
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Case 1If r* = o{L (exp(exp(ur?))) } then it follows from(4) that

lim SUplog[z] Ty Tieg (eXP(r%) =00
o logT, 1Ts (exp(rH))

Case 2. ¥ # o{L (exp(exp(ur?)))} then two sub cases may arise.

Case 2.2f L (exp(exp(ur?))) = o{logT, 1 Ts (exp(r¥))}, then we get frong5) that

log? T, T, A
imsup 199 T Tieg (€40(1")
r—o lOgT, Ty (exp(r#)) + L (exp(exp(urA)))

=00,

Case 2.2f L (exp(exp(urpb*))) ~logT, Tt (exp(r#)) then

L {exp(exp(ur®))}
rwlog T~ 1Tt (exp(rH))

and we obtain fron{5) that

log? T 1Tt A
|imSUp — 0g h fog (eXp(r ))
r—o  logT, Tt (exp(r#)) + L (exp(exp(urh)))

— 00 ,

Combining Case | and Case |l we may obtain that

log? T 1T, A
|imSUp — 0g h f g(exp(r ))
r—o logT, Tt (exp(r#)) + L (exp(exp(urh)))

— 00

where
0if rH =o{L (exp(exp(ur®)))}
KAL) = asr — o
L (exp(exp(ur?))) otherwise .

This proves the theorem.

Theorem 2.Let f be a meromorphic function andtgbe entire such that-" (f) > 0andp} (g) < «. Then for any A> 0

log? T 1T, A
"mSUp 0?1 h fog (eXp(r ))
r—eo  logT, “Tg(exp(r#)) + K(r,A;L)

:007

where0 < u < pg and

0if r¥ = o{L (exp(exp(ur?)))}
K(rAL) = asr— o
L (exp(exp(ur?))) otherwise .

The proof is omitted because it can be carried out in the lfrigheorem1.
Theorem 3.Let f be meromorphic and g and h be any two entire functionh et 0 < )\hL* (fog) < phL* (fog) <

and0 < AL (f) < pb (f) <. IfL (") = 0{logT, s (r*)} as r— o then for any positive number A,

L* —1 L* 1 L*
M0 g 0T Teall) W00y 09T o) g (100
Apy, (f) r—oo IOQTh Ts (rA)—l—L(rA) A/\h (f) oo IOgTh T (rA)+L(rA) A’\h ()
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Proof. From the definition of relativé*-order and relativé *-lower order of a meromorphic function with respect to an
entire function we have for arbitrary positigeand for all sufficiently large values ofthat

log T, Ttog (1) > (/\h” (fog)— g) log {reur)}
2 (Ah” (fog)— e) {logr+L(r)}

Z(Af(fogf—e){bgﬁ+%L(M)}+(A#Kfog)—£){qu_%L(M)} ©)
and
l0gT, 4T (r*) < (5" (1) + &) log {rAe-(") ]
< (P (f)+¢) {Alogr +L (") }.
So we have,
% S'OQH%L“A)' 7

Now from (6) and(7) it follows for all sufficiently large values aof that

(A (fog)—¢

g, HTrog (1) 2 L1 +s)) ogTy Ty (%) + (A (To0)—¢) {L(” & (rA)}’

Therefore we write

logT, *Teg (1) . (A (fog) ) logT, 1Ts (rA) (AF (fog)—e) {L(r)—2L(r")}
logT, *T¢ (rA) +L(rA) = A(pf (f)+¢) IogThfle (rA) +L(rA) logT, Tt (rA) + L (rA)

Finally

hL(fog> AL (Foo)— {L(r) ;}
logTy "Treg () AleF(1)+¢) +(h (eo-2 ) A

> = (8)
logT—2T; (rA) 4+ L(rA L(rA) logT,, *T¢ (rA)
h r(r) %) 1+IogTh*1Tf(rA) 1+W
SinceL (r%) = o{logT, *T¢ (r*) } asr — , it follows from (8) that
logT—1T;, A
jiminf 29T Trea(®) . (A (L °9-¢) 9)
o log T, T (rA) +L(rA) — Ay () +¢)
As £ (> 0) is arbitrary, we get front9) that
logT, 1T Lt
liminf——2 () An (fog) (10)

D gt T () + LA ~ AR (1)

(© 2017 BISKA Bilisim Technology



NTMSCI 5, No. 1, 13-25 (2017) www.ntmsci.com BISKA 19

Again for a sequence of valuesiofending to infinity,
logT, Teg (r) < (/\#* (fog)+ s) log {reL(” }
< (AH (f og)+£) {logr+ %L(rA)} + (AhL* (f og)+e) {L(r) - %L(rA)} (11)
and for all sufficiently large values of
log T, ¢ (%) > ()\hL (f)— e) Iog{rAeL(rA)}
> (A5 () —¢) {Alogr +L ()}

We obtain,

logT, 1T (r?) 1, 4
AGL (=) 2Iogr+Z\L(r ). (12)

Combining(11) and(12) we get for a sequence of valuesraending to infinity that

1

(/\hL*(fog)an) IogThfle (rA)+ (/\hL*(fog)Jrg) {L(r)_ﬂ (rA)}.

09Ty *Ties () < XG0 (1) —2).

That is,
logTy *Treg(r) MY (fog)+e  logTy *Tr (%) (A (fog)+&) {L(N)—ZL (M)}
logT, 1Tr (rA) +L(rA) — A(AF () —€) logT, 1T (rA) +L(rA) log T, 1Ts (rA) + L (rA) '
Therefore,
AL (fog)+e AL (f £ { L(r) _1}
|09Th71Tfog(r) < AAL (f)-¢) _|_( i (feg)+ ) L) A (23)
logT, T; (rA) 4+ L(rA) — L(rA) logT, T (*) '
gl (r) +L (%) 1+IogTh*1Tf(rA) 1+&7A)
AsL (rA) = o{logT, T (")} asr — « we get from(13) that
log T, 1 Tto L*
fiminf 09T Treg(r) Ay (fog)fe (14)
o JogT 1T (rA) +L(rA) — AAL (f)—¢)
Sincee (> 0) is arbitrary, it follows from(14) that
logT, 1T, AL (f
jimint 29T Treg(®) Ay (T09) (15)

re logT, ITe (rA) +L(rA) = AAL ()
Also for a sequence of values ofending to infinity,
logT, *Tr (%) < (Ax (f)+£) Iog{rAeL(rA)}

(
< ()\h*(f)+e) {Alogr +L(r*)},

(© 2017 BISKA Bilisim Technology
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And we have,

logT, 1T¢ (r?)
AL (f) +¢)

Now from (6) and(16) we obtain for a sequence of valuesraénding to infinity that

<logr + %L(rA) . (16)

log T, *Troq (1) > (Q(L/\g(—g)g))logTthf (rA) + (,\h* (f og)—s) {L(r) — %L(rA)}.
That is,
logT, Ttog (1) . AL (fog)—€ . logM;, *Ms (r4) N (A (fog)—&) {L(r)— AL (r )}
log T, 1T¢ (rA) + L (rA) — A(AE (f)+€) logT, 1T (rA) + L (rA) logT, T¢ (rA) + L(rA)
So we have
log T, o (1) § (/\LgOg) ) .\ (ALY (fog)—¢) {LL(EQ) - %\} | a7
OO TN Ty ey e
In view of the conditiorL (r*) = o {logT, ¢ (r*) } asr — o we obtain from(17) that
1 L
“rpjoyplog':'ogl-'rrf (rTAf;i(L)(rA) = :?A,ELI (Of%)ﬁ—_e) ' (18)
Sincee (> 0) is arbitrary, it follows from(18) that
1 AL
"Tffpmgloglﬁ > Z(L)(rA) § Ahwg o o
Also for all sufficiently large values af,
log T, MTrog (r) < (pk* (fog)+ 8) Iog{reu”}
< (pk (fog)+¢) {logr+L(r)}
< (pﬁ (f og)+£) {Iogr - %L (r®) } - (pﬁ (fog) +e) {L(r) — %\L (rA)} : (20)

So from(12) and(20) it follows for all sufficiently large values af that

logT, 1 Trog(r) < %Iogﬂ, T () +L (M) + (pﬁ (f og)+£) {L(r) f% (rA)}.
That is,
log T, M Ttog (1) - pi (fog)+e logT, 1Ts (r?) (PE (fog)+€) {L(r)—xL (")}
logT, 2T¢ (rA) +L(rA) — A(AY (f)—¢) logT, *Ts (rA) +L(rA) logT,, Ty (rA) + L (rA)

(© 2017 BISKA Bilisim Technology
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So we have,
ot (fog)+e L' (foq)te { L(r) ;}
logT, *Trog (1) < A(AL (f)—¢) Jr(ph (fog)+e) L) A 1)
logT.—1T; (rA) +L(rA) — L(rA) logT, ¢ (rA)
" FR)+LE 1+IogTh*1Tf(rA) 1+ LA
UsingL (r%) = o{logT, T (r*)} asr — « we obtain from(21) that
logT, Tto Lt
limsup 091 tog () < P (Lfog)+£ . 22)
r—e l0gT, MTr (rA) +L(rA) — AALY (f)—¢)
As g (> 0) is arbitrary, it follows from(22) that
logT, 1T, L (f
msup—°9Tn Trea() Py (fog) (23)

reo lOgT A Tr (FA) +L(rA) = AAS ()
Thus the theorem follows frorfl0), (15), (19) and(23).

Similarly in view of Theoren8, we may state the following theorem without proof for thehtifactorg of the composite
functionf og.

Theorem 4.Let f be a meromorphic and g and h be any two entire functioob tat0 < AH (fog) < phL* (fog) <o
and0< AL (g) < pt (9) < . IfL (1) = 0{logT, Ty (r*) } as r— o then for any positive number A,

A (fog) . logT, *Treg (1) /\hL*(fog) logT, *Treg (1) ph “(fog)
2~ Zliminf — < K < imsup - A A = K :
Aot (g) o logT 1Ty (rA) +L(rA) — AAL () row 10gT, 1 Tg (FA) +L(r ) AL (g)

Theorem 5.Let f be a meromorphic and g and h be any two entire functiotis@w: phL* (fog)<ewand0< phL* (f) <co.
If L (r%) = o{logT, *Ts (r*) } as r— o then for any positive number A,

_1 -1
iminf—1°9T T _ Ay (fog) _ msup—1°9Th Trea (1)

e Jog T 1Ty (rA)+L(rA) ~ Apt () r—e  10gT 2T (FA) +L(rA)

Proof. From the definition op,%* (f) , we get for a sequence of valuesraending to infinity that

I0gT, 1T () > (k" (f) — &) log {rAe-(") ]
> (Pﬁ (f)— e) {Alogr +L(r*)}.
That is,

logT, 1T (rA)
A(pL (f)—¢)

Now from (20) and(24) it follows for a sequence of values pfending to infinity that

> logr + %L (r") . (24)

L™ (fo .
log Ty *Treg () < (:%(pé(—f%)—i—e? log Ty, *T¢ (%) + (phL (f og)+£) {L(r) - %L (rA)}_

(© 2017 BISKA Bilisim Technology


www.ntmsci.com

2 BISKA S. K. Datta, T. Biswas, P. Sahoo: Computation of growth rafesmposite entire and......

That s,
log T, 1 Trog (r) - pL (fog)+e . logT, 1T (r?) (oL (fog)+e) {L(r)—£L(r")}
log T, 1T¢ (rA) +L(rA) — A(ph" (f)—€) logT, Tt (rA) +L(rA) log T, Ty (rA) +L(rA) '
So we have

pL*(fog)+e L* L(r) 1
IogThfleog(r) - W (ph (fog)+e){L(rA) A}

= = (25)
log T 1T¢ (rA) + L (rA L(r") log T, 1T¢ (rA)
R e S G
UsingL (r*) = o{logT, T (r*) } asr — « we obtain from(25) that
log T~ T, L™ (f
iminf—109T Treg(t) ___ Py (Tog)ve (26)
e Jog T 1T (rA) +L(rA) — A(pf (f)—¢)
As g (> 0) is arbitrary, it follows from(26) that
logT.~ 1Tt Lt
imint—29Th Teo (1) ___ P (T00) 27)

e logTy T (FA) +L(rA) — Apy ()

Again for a sequence of valuesiofending to infinity,

logT, 1 Troq (r) > (pﬁ (fog)— g) |og{reL(r)}
2 (p#* (f og)*S) {logr+L(r)}

* 1 * 1
> (pﬁ (fog) —e) {Iogr+ ZL(rA)} + (pﬁ (fog) —e) {L(r) — ZL(r’*)} (28)
So combining7) and(28) we get for a sequence of valuesrdending to infinity that

(ot (fog)—¢)

logT. 1 Troq (r) > _
h g A(pL (f)+e)

log T, 1T¢ (%) + (pﬁ* (fog)— e) {L(r) - %L (rA)} ,
Thatis,

logT, *Teg (1)

(P (fog)—e)  logTy "Ti (%) (o (feg)—g){L()—3L (")}
logT, Ty (rA) +L(rA) '

AP (f)+€) logT. s (rA) + L (rA) log T, IT¢ (rA) + L (rA)

>

So we have,

P (fog)—¢ Lt _ L 1
0T o) e A (709 9{iith -1}

= = (29)
log T 1T¢ (rA) + L (rA L(r*) logT, 17¢ (r?)
Y e S G
SinceL (r*) = o{logT, T (r*) } asr — «, it follows from (29) that
log T, 1T¢, L (fog)—
limsup 09Ty, "Trog(r) > pn (fog)—e¢ (30)

r—e l0gT, 1Te (rA) +L(rA) — A(py (f)+¢)

(© 2017 BISKA Bilisim Technology
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As g (> 0) is arbitrary, we get fron§30) that

log T, 1Tt L™ (f
"mSUp O,g]_ h f g(r) > Pn (L* Og) )
e 10gT, " Tr (FA)+L(rA) — Apy (f)

(31)
Thus the theorem follows frorf27) and(31).

Theorem 6.Let f be a meromorphic and g and h be any two entire functioh $uat0 < pﬁ* (fog) < and0 <
Pt (g) <. IfL (") = o{logT,, Ty (r*) } as r— o then for any positive number A,

liminf l0gT, Treg (1) < P (fog) < limsup logTy Treg (1) .
r—o logT Ty (rA) +L(rA) — ApE (9) ~ roe logT Ty (rA) + L (rA
h lg h h g

The proof is omitted.

The following theorem is a natural consequence of The@amd Theorenb.

Theorem 7.Let f be a meromorphic and g and h be any two entire functioob tat0 < AH (fog) < phL* (fog) <o
and0< AL (f) < pb (f) <o IfL (r*) = 0{logT, s (r*) } as r— e then for any positive number A,
L -1 L L
An EI ogQ) < liminf Io,ngh Ttog(r) < min An EI Og), P (1‘ ogQ)
Apf (f) = logT, “Ts (rA) +L(rA) A (F) 7 Apy ()

AL (fog) pt (fog) _ logT, *Ttog (1)
< max . , . <limsu
h { AT () 7 Apy () rso0 plogTh’le (FA) + L (rA)

_ Pk (fog)

T AN
The proof is omitted.

Combining Theorem4nd Theorent we may state the following theorem.

Theorem 8.Let f be a meromorphic and g and h be any two entire functiool twat0 < A" (fog) < pt (fog) < o,
and0 < AL (9) < pf (g) <. IfL (rA) = o{logM,, *Mg (r*) } as r— o then for any positive number A,

L* -1 L* L*
Ap (fog)glim.nf longh Trog () <mi An Efog{ph (fog>
Apy (9) e Jog T, Ty (rA) + L (rA) Ary (9)  Apy (9)

< max AhL*(foQ) pk*(fog) <limsup lOgThileog(r)
- A () T A () [T roe logT Ty (rA) +L(rA)

_ ok (tog)

T AN (9

Theorem 9.Let f be a meromorphic and g and h be any two entire functioos Ehatpﬁ* (f) < o. Also let g be entire.If
AL (fog) = o then
o logT, *Troq (1)
r~e log T, 2T ()

(© 2017 BISKA Bilisim Technology
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Proof. Let us suppose that the conclusion of the theorem do notTwéddh. we can find a constafit> 0 such that for a
sequence of values oftending to infinity

logT, *Tieq (r) < BlogT, T¢ (r). (32)
Again from the definition op,” (f) it follows for all sufficiently large values af that
logT, ¢ () < (phL* (f) + e) log (reL(r)) : (33)

Thus from(32) and(33) we have for a sequence of values @énding to infinity that

logT, 1 Trog (r) < B (pﬁ (f)+ e) Iog{rem)}.

That is,
logTy *Trog () _ B ok (f)+e) Iog{re'-(f)}
log (retM) log{ret0}
So we have,
- ogT, Mreg (1)
“{TQ]‘T A (fog) <

This is a contradiction.

This proves the theorem.

Remark Theorem® is also valid with "limit superior” instead of "limit” ifA’.” (f 0 g) = » is replaced by} (fog) =
and the other conditions remaining the same.

Corollary 1. Under the assumptions of Theor@or Remark3,

lim supig((r))

Proof. From Theoren® or Remark3 we obtain for all sufficiently large values ofand forK > 1 that

logT, M Teq (1) > Klog T, T (r)
> T (0

from which the corollary follows.

Theorem 10.Let f be a meromorphic and g and h be any two entire functiools Ehatp,%* (g) < . Also let g be entire.If
AL (fog) = then
" logT,, "Trog(r)
= logT, tTe(r)
We omit the proof of Theorer0because it can be carried out in the line of Theofem

RemarkTheoremlOis also valid with "limit superior” instead of "limit” if)\hL* (fog)=wisreplaced by)hL* (fog)=
and the other conditions remaining the same.

(© 2017 BISKA Bilisim Technology
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Corollary 2. Under the assumptions of Theordor Remari3,

|imsupm — 0
e T Ty (r)

The proof is omitted because it may be carried out in the li@avollary 1.
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