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Abstract

In this paper, we study some comparative growth properties of composite analytic function of several
complex variables, on the basis of relative order and relative lower order of an entire function with respect
to an analytic function in the unit polydisc. Here we introduce some definitions related to relative order
and relative lower order in terms of central index and study them critically.
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1 Introduction

Let f(z1,22,...,2,) be an analytic function of the n complex variables defined as
o0

f(z1, 22, 0y 2n) = Z amjzjm", (1.1)
m;=0,j=1,2,--- ,n
where z; = x; +1y;, x;,y; €R.
Consider the maximum modulus principle of f, maximum term py(r), central index v;(r) and unit
polydisc U are defined in the n complex variables in the following way respectivily:

Mf(rlaTQW" ,’I"n) = max }|f(ZJ)|7 (12)

{lzjl=rj;3=1,2,-- )

ﬂf('f’1,7"27 T J’n) = mjzo,rjnjl},%,m n Am, |r;nj’ (1'3)
Vf(ThTQ? t ’Tn) = {mk ‘ .UJf(TlaTQ’ T ,’I"n) = ‘amk‘rmk}’ (14)
U=A{(z1,2,..2n) : |7;] <1,j =1,2..n}. (1.5)
The central index vy (ri,ro, - ,7mn) = {myg | pr(ri, 72, ,rn) = |@m, |1}
SO @y (ry o, ’,,n)|r”f(“’r2"””"“) = pg(ri,re, -+ ,rp). Clearly ps(ry,ra,--- ,7ry,) is a non decreasing function

and pp(r, 7o, o) < My(r1,me, -, ).

Mg (r1,r2,,mn)’
1,2,---,nis called the growth of f with respect to g in term of maximum moduli. In fact ps(ri,re, - ,7y)
l"f(rl>r21'“ ,’l“n)
U'y("'hr?f" 77‘")
r. = 1,k=1,2,--- ,nis called growth of f with respect to g, in term of maximum terms, now in similar way

we get growth of f with respect to g in terms of central index, % where 1, —» 1, k=1,2,-- ,n.

Rastogi [9], Biswas [3] and Pramanik [12] worked on central index. A non-constant analytic function of n-
complex variables f(z1, 22, ..., 2,) is said to have index-pair (p, ) if b < v,p®P 9 (f) < 0o and v, pP~ 14~V (f)
is not a nonzero finite number,where b = 1 if p = ¢ and b = 0 for otherwise. Moreover if 0 < v, p»9)(f) < oo,

then

Let g be an analytic function in the unit polydisc. Then the ratio where r, — 1, k =

is much weaker than M,(ry,re, - ,7,) in some sense. So from another angle of view , Where

Unp(p—m(I)(f) =0 for n < p,
vnp(p’q*”)(f) =0 for n < q,
vpp P (£ =1 forn=1,2,... -
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Similarly for 0 < v, \(P"?(f) < 0o, one can easily verify that

v AP (f) =00 forn < p,
v AP (f) =0 for n < ¢,
v NPT (F)y =1 forn =1,2, ... -

The function f(z1, 22, ...2,) is said to be of regular (p, q) growth when (p, ¢)-th order and (p, g)-th lower
order of f(z1,22,...z,) are the same. Functions which are not of regular (p,q) growth are said to be of
irregular (p,q) growth.

Somasundaram and Thamizharasi [14] introduced the notions of L-order (L-lower order ) for entire
functions of single variable where L = L(r) is a positive continuous function increasing slowly i.e., L(ar) ~
L(r) as r — 1 for every positive constant a. In the line of Somasundaram and Thamizharasi [14] one may
introduce the definition of (p, g, t) L-th order and (p, q,t)L-th lower order for functions of n complex variables
holomorphic in a unit polydisc in the following way

The details of the notions of maximum modulus , entire functions, growth, maximum term, central index
for one variable appear in [1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 13, 15].

To start our paper we just recall the following definitions:

2 Definitions

Definition 2.1 ([14]). Let f and g be analytic functions in the unit polydisc U. The relative order of f with
respect to g is defined by

—_ logl”! vitug(r)

(p,a) _T
Py (/) }5% IOg[Q]fl,ﬂ

)

and relative lower order is defined by

Definition 2.2 ([14]). L order and L lower order for an analytic function in the unit polydisc U, where
L = L(r) is a positive continuous function such that L(ar) ~ L(r) as r — 1, for every positive constant a,
on the basis of mazimum modulus M (r, f). The relative L order of an analytic function f with respect to g,
in terms of central index is defined by

— log[p] Vg_ll/f(’l“)

and relative L lower order is defined by

log!?! vy tug(r)

APOL(f) = lim :
) 1 logl! [ L({1)]

1-r 1-r

In the light of Definition 2.2, and from the concept of several complex variables [7] we would like to
introduce the following definitions for several complex variables:

Definition 2.3. Let f and g be analytic functions of n complex variables in the unit polydisc U. The relative
order and relative lower order of f with respect to g are defined by

(Pa) () — log™ vy vy (rira, - 1)
Py () 1 Togld ; :
(r1,r2, " 7 )— log ((1,“)(177«2) _____ (17“))
and
. log™’ vy vp(r, e, )
/\‘E’p,q)(f) B s la] ” 1 ’
(ri,ra,-,rn)—1 log ((1—r1)(1—r2) ..... (1_”’))
respectively.
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Definition 2.4. Let f and g be analytic functions of n complex variables in the unit polydisc U. The relative
L order and relative L lower order of f with respect to g, are defined by

_ log v wp(ry, gy
pgpﬂ)L(f) = lim a1 g1 . fl( = 1 1) 1 N\’
(rir2, ern) =1 1Og [(177’1 1—7ro e 1—ry )L(lfn 1—7o U 1—ry, )]
and
log[”] v twp(ry,ry e )
s L _ . g ) 1 'n
APOL(f) = lim ,

(r1,r2, ) —1 10g[q”((177»1)(17é) (17rn))L(171r1 1jr2 ljrn)]
respectively. Here idea of L order (respectively, L lower order ) of an analytic function is defined in [12, 14].

Definition 2.5. Let f and g be analytic functions of n complex variables in the unit polydisc U. The relative
L* order and relative L* lower order of f with respect to g is defined by

(p,q) L™ T log[p] V_c;lVf(le T, 7TTL)

pg (f) - (rl,rg,-l-?lrn)ﬁl log[Q][( eXpL(ﬁﬁﬁ)] ’

1
(1—=r1)(1—r2)..... (l—rn))
Here idea of L* order (respectively, L* lower order) of an analytic function where L* is nothing but a weaker
assumption of L [12]. The relative L* lower order is defined by

APDL(£) = lim log!” Vg_lyf(rlaT% S, Tn)
g

))eXpL(ﬁﬁ'”ﬁ)] '

n

3 Results
The results of the paper are following:

Theorem 3.1. Let f, g and h be analytic functions in the unit polydisc U such that 0 < )\h(p’Q)(f og) <
oD (fog) <ooand 0 < A\,PD(f) < pp,@D(f) < c0.

Then
MOVFog) oy 1087 pealrisas )
pp @) f (r1sraee )1 log!?) v, (i, re, e )
(p.q) (»,9)
“ min An (f09)7ph (fog)
2, P9 ¢ pnP0) f
(»,9) (»,9)
< max An (fog)7ph (fo9)
2, P9 o0 f
< m lOg[p] V}?ll/fog(rh’r?a"' 7r’ﬂ)
(r1,72, - ,rn)—1 log[p] l/hfll/f(rl, T2, Th)
- P (fog)

)\h(P,Q)f

Proof. From the definition of relative order defined in (2.3), for arbitrary e > 0, we get the following

1
(I=r)(1=r9)..(l—ry)

108" vy Wrog (1,72, ) < (0PV(f 0 g) + €) logld(

)s (3.1)

and

log!” Vi Wpog(ri, T2, -+ yn) > ()\gpa)(f °9) ) log[‘”((l =) (1 =72) (I =1,) "

When rp, — 1, where k =1,2,--- ,n

log[p] V;lljfog(’l’l, To, ,Tp) < ()\flp’Q)(f og)+e) log[Q](

(I=r)(1=r9).(l=ry)
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and
1

108! U Wiog(r1,ma, -+ 1) = (pP7(f o g) —€) 10g[’”((

Similarly when we replace f o g by f in the above equation, we get the following

1
log?l 1 s < (p,q) logld
0g Vh Vf(rlvr% , T )_(ph (f)+€) 0og (<1—T1)(1—T2) ..... (1_Tn))’
and
1
log® vl (r1, 7o, - o) = APD(f) — €) logl] .
g h f(1 2 )—(h (f) ) g ((177‘1)(177"2) ..... (lf’l”n))
When 7, — 1, where k=1,2,--- ,n
1
logl?l 1 < )\(I%Q) log!9
0g Vh Vf('rl,T'Q, ,7'”)_< h (f)+6) 0g ((1—7’1)(1—7’2) ..... (1_7"n)),
and
log[p] V}lef(rlv/er"' arn) 2 (ngpv(I)(f) _6) log[Q]( ! )
' (I—r)A—=ry)e.(I —7y)
From (3.2) and (3.5) it follows for sufficiently large value of 1fr17 1fr2 e 1jrn that
log!”! Uy Wiog(T1,m2, - ) S )\Elp’q)(f 0g) —e
log™ v, vy (r1,ma, ) T pPY(f) e
Since € is arbitrary
[p] ,—1 (p,q)
lim log™ v}, Vfog(r1, T2, ) > A (feoyg)
(riramri) =1 logP y el e, o) T g (f)
From (3.3) and (3.6), we obtain
log[p] V}jlyfog(rla7ﬂ27 T ,Tn) < )\Ezpﬂ)(f o g) +e
log[P] Vgll/f(TlaT% - ,Tn) - )\g)’q)(f) e
Since € is arbitrary
li log[P] I/}jll/fog((rlv/]aa'” ,Tn) < )‘glpﬂ)(fog)
im <
(11,72, ,rn)—1 log[p] szlyf(’r17 T, T’ﬂ) A;;,p’q) (f)
From (3.1) and (3.8)
10" v oy (ryrase 1) _ pP P (Fog) +e
1og[p] Vh_lz/f(ﬁ, To, "+ ,Tn) pglp’Q)(f) —€
Since € is arbitrary
- log[”] Vgll/fog(ﬁaﬁa ) _ pglnq)(f o g)
(r1,72,0,rn)—1 1Og[p] Vizlyf(rh T2, - 77"n) B P;Lp’q) (f)
From (3.9), (3.10) and (3.11), we obtain
)\Ezpq)(fog) < lim log[P] V}L_lyfog<rl7r27"' arn)
pl(zp’q)(f) T (rrayern)—1 logl?! vy twp(ri,ra, e )

< min { AP (fog) pP(fog) }

NG )
From (3.2) and (3.7) for r, — 1, where k =1,2,--- ,n, we get

log” v peg(r1 o, -+ 1) S MNP (fog)—e
log[p] y{lz/f(7“1,r2,~-~ JTn) /\Elp’q)(f) +e

As € > 0 is arbitrary, we obtain

T log[p] z/glufog(rl, T2, Th) > Azpyq)(f °9))
(71,750 y7n) =1 log[p] V{ll/f(ﬁ,?“m e TR) /\ﬁf’q)(f))
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From (3.1) and (3.6), we obtain the following
log™ v tvgog(ra o) _ pil (o g) +e

log!?! v, (e, ra, e rn) )\(p Q)(f) €
As € > 0, we obtain
- ( K )
m log[p] Vh 1Vfog(rlar27"' 7rn) S phpq (fog) (314)
(r1,r2, 0 ,rn)—1 log[p] f(rl,r2,~-~7“n) /\gp,q)(f)
Similarly from (3.4) and (3.5)
log[p] Vh_lyfog(rla T2, 7rn) > pgp’q)(f o g) -
log" v, wp(ri,ra, o) T PO (f) + e
As ¢ is arbitrary
[p] , —1 L p,q)
m lOg Vh i/fog(rlyTQa 7Tn) Z (ng) (315)
(11,72, 1) =1 log[p] v, Vf(rl, oy 3 Tn) pglp q)(f)
Combining (3.13), (3.14) and (3.15), we obtain
maX{AhPH(fog)’ ph(pvq)(fog)} S m log[p] Vgllyfog(rhrzf'. ,rn)
A P9 £ P f (rir2,rn) =1 loglP] v (e, ra, o )
ph p,q (f Og) (3 16)
)\h(p q)(f)
Hence, from (3.12) and (3.16), we obtain
Ah(p’q)(f °g) < @ log[p] V;IVfog(rl7r2> )
ph(paQ) (f) Tl ro, *)1 log[p} h Vf(T17T2; e 7TTL)
(p,a)
< min P (fog)
(p,q)f pn (PO f
BP9 prP9(f o g)
(p,q)f T o f
< I log[ ») v, 11/fog(r1,7“2,-~- )
(r1,ra,eyrn)—1 log[ 7] v~ wp(r,re, 0 )
P (fog)
/\h(ZMI)(f)
O

Theorem 3.2. Let f, g and h be analytic functions of n complex variables in the unit polydisc U such that
0 <X PD(fog) < ppPD(fog) < oo and 0 <A\ PV(f) < pp®9(f) < oo.

Then
)\h(pyq)(f 0 g) _ i log[p] V;fll/fog(ﬁﬂ‘z, ) _ )\h(pyq)(f °g)
PR PD(f) T e )=t log® v twp (g, ) T APO
_ - log[”] V}Zlyfog(rlaTQ"" ) - ph(l’ﬂ)(fog)
= (r1,ra,ee ) —1 1Og[p] vy (ry,ra, e ) /\h(p,q)(f)
Proof. The above theorem follows from (3.9), (3.10), (3.13) and (3.16). O

Theorem 3.3. Let f, g and h be analytic functions of n complex variables in the unit polydisc U. such that
0 < XD (fog) < pu(fog) <ooand0 < Mn(f) <paP(f) < o0.

Then
I [P} ,~1 A (p,q)
lim 08" Vp Vfog (7'1, T2, s Tn) < Ph (f o g)
(Tl,mﬁn)ﬁl IOg[p] V}Zlyf (7‘1’ To, .- Tn) - ngpy(I)f

< Tim 1Og[p] V}ZIVng(Tl,’I“Q,“-?“n)

(ri,r2, o rn)—1 log[p] l/;fllfjf(?"l7 T2, ) '
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Proof. From the definition of relative order of f for € > 0 and ry — 1, where k =1,2,--- |'n

10g[P] V;lef(Tlﬂ"Q» R (pzp Q)(f) —€) log[p] (rirg - 1y),

and

log 1 g (11,72, 1) < (AP (F 0 9) ) log (7 — S5 S
..... .

From (3.17) and (3.18) we obtain

log[p] l/;lyfog(rlaréa”'rn) ph(pﬂ)(fog) +e

<
log[p] yglyf(rl,r2,~-- ) Tn) pr PO f —€
Ase>0
- log[p] V{ll/fog(rh?% ) - ph(PJI)(f 0g)
(7'1»7"27 77"n)_>1 log[p] h Vf(?"l,’l"g,"' aTn) - ph(p,Q)f
Since ry — 1, where k =1,2,--- 'n

log) 17 oy (11,12 -1) 2 (A (F 0 9) = D08 (T ~——3

Now combining form of (3.5) and (3.20) is the following:
l0g™ v Mpag(rira - ma) _ pn PO (fog) +e

log[ ]l/h Vi(ri,re, - Tn) pr PO f — e
As e > 0 is arbitrary
Iim log[p] V}jlyfog(rlﬂr%'” 7Tn) > pép’q)(fog)
(11,72, ) —1 log[p] l/;lvf(ﬁ, Toy e Th) P;lp’Q)(f>

Hence, from (3.21) and (3.19), we obtain

hm 10g! vy Wiog (71,72, ) _ pn®D(f 0 g)
(rismayes,rn) =1 log[p] V}:lyf(rh T2, ,Tn) N Ph(lhq)f
R lo [P]y‘ly T1,T2, " ,Tp

< lim & Vfog £(ri,m2 )

(11,72, ,rn)—1 log[p] V}?ll/f(rly To, - T’I’L) ’

Theorem 3.4. Let f, g and h be analytic functions in the unit polydisc U, such that 0 < )\h(”’Q)L(f 0g)

pr PO (f o g) < 0o and 0 < N, POL(f) < p @OL(f) < o0,

Then
MPPE(fog) _ lim log" v ' Wpog(r1,ma, -+, 7)
pn@DL(f)y  — (r1,r2se )1 log[ 7l v, Vf(’l"l,'f'z, S Tn)
o P tI)L fo g) o PDL(f o g)
< min )
p,q pnPOL f
(p q)L pPOL(f
< max{ )a ( ) }
p,q pnPOLf
- log[p] Vh_lVfog<7ﬁlvr27"' s Tn)

lim
(r1,r2, 7)1 log[p] l/hfll/f(rl,rg, cee T”n)
< pnPDE(f o g)
)\h(p,q)L(f) ’
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Proof. From the definition (2.4) and arbitrary e > 0

log[p] I/}lefog(rlv T, - ,7"”) S <pﬁlp7q)L(‘f ° g) + 6)

log[“((l_ﬁm_;) ..... <1_rn>L(<1—1m><1—1r2>"'<1—1rn)))’

and

logP vy Wiog (11,72, -+ y10) > <>‘§zp7q)L(f°g) - 6)

ot (s A w )

Since r, — 1, where k =1,2,--- ,n

log[p] V}?IVfOQ(Th T, .- ,Tn) S <)\§Lp7q)L(f °© g) + 6)

1°g[q]<(1_m><1_:2> ..... (1—m>L(<1—1m)<1—1r2>"'<1—1Tn>))’

and

log[p] V{1Vfog(7“177“2,"'7”n) > (ng’q)L(fog) o 6)

log[q]<<1m><1;> ..... (1m)L((lln)(llw)”'(l1%)))'

Similarly for the function f, we obtain

o8 vy (rvra ) < (P94 + )

log!? ((1 —r)(1 —:2) ..... (1 ?”n)L((l jrl) (1 *17"2) (1 17’n)>>,

and

log[p] Vh_lyf(’r’l, ro,... ,Tn) Z ()\;va(I)L(f) - E)

IOg[q](u_m)(l_:z) ..... (1—rn>L(<1—1n)(1—1r2>"'<1—17‘n>>)'

Since ry — 1, where k =1,2,--- |n

log[p] Vh_ll/f(rlv T, - 77'%) S ()\ngvq)L(f) + €>

log'" ((1 —m( —:2) ..... 1 —rn)L((l —1r1) § —1r2) S —lrn)))’

and

log vty (11, 1) > (ng’q)L(f) - 6)

log[“((l_ﬁm_;) ..... <1_rn>L(<1—1m><1—1r2>"'<1—1rn)))'

From (3.23) and (3.26) it follows for sufficiently large value of (ry,7s, -+ , )

log!”! Uy Whog(T1,m2, 1) )\Elp’q)L(f 0g) —e
log[P] Vh_ll/f(rlar%"' ' Tn) - pELPaQ)L(f) +e
Since € > 0 is arbitrary
108 ey (- ra) AP (fog)
(r1,r2, 0 ,rn)—1 log[p] Vizll/f(”ql? T2, Tn) B pgp’q)L(f)

(3.22)

(3.23)

(3.24)

(3.25)

(3.26)

(3.27)

(3.28)

(3.29)

(3.30)
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From (3.24) and (3.27), we obtain

log!”! Uy Wiog(T1,72, . T0)

M (fog) e

log[p] Vh_lyf<r17r2a"' ,Tn) B

Since € > 0 is arbitrary

log[p] Vh_lufog(rl,rg, e

NPE() — €

lim
Tl 7T27“'T1L_)1

From (3.22) and (3.29), we obtain

log[p] V}jly‘fcg(rlvr27 e ,7’")

log[p] ugluf(rl,r% e

) _ AP (f o g)
' Tn) B )\Elp’q)L(f)

pi M (fog) +e

log[p] u,jlz/f(rhrg, CeeT)
Ase>0

lim

IOg[p} ijlyfog(rlar%"' arn) < P,

o) e

7 (fog)

(7‘1,7"2,“- ,T‘n)ﬁl log[p] I/;lyf(,rl7 To, -

From (3.30), (3.31) and (3.32), we get the following
MM 0 9)

log[p]

) PR

l/{lvfog(ﬁﬂ“z,"' . Tn)

< lim

71,72, T —1

pPOE ()

log?! vy twp(ri,re, -

arn)

< win { APOE(fog) pPP(fog)
NPPE(S)

i () }

From (3.23) and (3.28) for v, — 1, where k =1,2,--- ,n, then

log/?! I/,:lyfog(’l"l,’l“g,"' ) )\gf’q)L(fog)—e
log[p] V,jluf(ﬁ,rz,-‘- ) )\Elp’q)L(f)—l-e

As € > 0 is arbitrary

lim

1Og[p] ijlyfog(rlar27 e arn) > )\21’7‘1)14(]0 o g)
(r1r2. ) =1 1ogl?! v, (e, re, ., m) )\Elp’q)L(f)

From (3.22) and (3.27)

log[p] l/;ll/fog(’/‘177127 e 7rn) < pgpﬂ)[/(‘f [¢] g) +e€
IOg[p] Vijlyf(rh?d?» e ,Tn) a )‘;f,q)L(f) —¢€

As e > 0 is arbitrary

lim

(r1,m2,0 0 ) =1 log[”] V{ll/f(?"h T2,

Similarly from (3.25) and (3.26), we get the following:

log[p] V{lyfog(rl,r% e T)

1og!?! vy YW iog(r1, 72, - ) - PP (f o g)
) Aép,q)L(f)

Q)L
S pP 9 (fog)—€

log[p] I/;ll/f(’l"l,’l"g, cee L Th)

As e > 0 is arbitrary

log[P] V}jll/fog((rly/]ﬁv .

,q)L
pPOE(f) + e

Q)L
) oo™ (fog)

m bl ,—1
(r1,r2,,rn) =1 JoglP vy, Vf(T177“2,"'

From (3.34), (3.35) and (3.36) we obtain

A, (P L (p,g)L _
max{ h (fog) pn (fog)}< o
A POE £ pnPOLf
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) piP DL (f)

log[p] I/h_lVf(’l"l,T'g, cee )

(3.31)

(3.32)

(3.33)

(3.34)

(3.35)

(3.36)

_ PP (foyg)

T (r1i,ra, )=l log[p] l/;luf(rl,rg, e TR)

)\h(p-,q)L (f)
(3.37)



From (3.33) and (3.37)

MO (fog) o log® y ey (e )
PR PDE(f) T (e )1 logl? ]I/h vi(ri,ra, -0 )

< min (p7Q)L ) ph(pvq)L(f o g)
= p,q)L ’ ph(PaQ)Lf
< max (P7Q)L ) ph(p’Q)L(f o g)
> Ay (p,q)L T oL f
< lm log[p] Vh Vfog(rl7r27' "7Tn)
T (r1,r2,e rn)—1 log[P} v, 1Vf<7’1, To, - aTn)
< " (fog)

- Ah(p,q)L(f)

From the above theorems we can obtain the following corollaries:

Corollary 3.1. Let f, g and h be analytic functions in the unit polydisc U such that 0 < )\h(p’Q)L(f o0g) <
pnPDL(f o g) < 0o and 0 < Xy PDL(f) < p,@DL(f) < 0.

Then
)\h(p,q)L(f og) - . log[p] VglVfog(T1,T2, ) _ )\h(p’q)L(f og)
ph(p,q)L(f) T a1 log[p] vy I/f(T177“2,"' ) /\h(p,q)Lf
_ " log[p] l/;ll/fog(h,?”za'“ ) - prPDL(f o g)
T rura ) =1 logPl s (e, ry - ) T A POE(F)
Proof. When we take L-lower order and L-order in Theorem 3.2 then we get the corollary. O
Corollary 3.2. Let f, g and h be analytic functions in the unit polydisc U such that 0 < A, ®DF (fog) <

pr®PDL(f o g) < 0o and 0 < \yPDE(f) < p, PDL(f) < o0.

Then
—1
liminf log v, 1Vfog(7“1,7“2 ) < ph(”"”L(J;og)
(r1,72, )1 loglP) v, V(T T, ) pnPOLf
—1
< hmbup log " Mo (ri.r2. - ’r").
(r1,72,0 7n)—1 log[ 7] v~ wp(r,re, e, Th)
Proof. When we take L-order and L- lower order in Theorem 3.3 we can get the result. O
Corollary 3.3. Let f, g and h be analytic functions in the unit polydisc U such that 0 < )\h(p’q)L*(f og) <

ph(p,q)L*(f 0g) <oo and 0 < /\h,(p’Q)L* (f) < Ph(p’q)L*(f) < 00.

Then
Ay, (POLT (fog) § N log[p] V;ZlVfog(ﬁ, Toy e\ Th) - A, POL (fog)
pr@DE(f) T e )1 doglPlutup (e, g, o) T AMPOETf
< limsup log Vi Vgea(risTa, 1) < 70" (*f ° g)'
(r1,ra,Tn)—1 log[ ]z/h Lwp(ri,ra, -+ ) )\h(p’q)L (f)
Proof. When we take L* order and L* lower order in Theorem 3.2 we can get the result. O
Corollary 3.4. Let f, g and h be analytic functions in the unit polydisc U such that 0 < X\, PPL"(fog) <

prPDL™ (fog) < 0o and 0 < A\, PDL(f) < pp, DL (f) < 0.
Then

71 *
lim inf IOg[p] Y Vfog(rhr%"'rn) < ph(p’Q)L (fog)

(r1,r2,0rn)—1 log[p] vy Vf(T‘l,Tg, Cee T ph(p’q)L*f
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log[”] V;IUfog(Tl, To,  r ,Th)

< limsup .
(11,72, rn)—1 log[”] v~y (r,re, ., )
Proof. When we take L* order and L* lower order in Theorem 3.3 we can get the result. O

4 Conclusion

In this paper we have established some inequalities between relative order and relative lower order of analytic
functions of several complex variables in the unit polydisc in terms of central index. Further we have obtained
some corollaries of the above theorems.
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