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1. Introduction

Let z = (21, -+, 2n) and w = (wy, - - -, w,) be points in the complex vector space C™ and 2w := (z,w) =
21W7 + z9Ws3 + - - - + 2, W, the inner product of z and w, where wy, is the complex conjugate of wy. We also
write

|2l = V{2, 2) = V]z P + 2P+ + [zl

Let B = {# € C" : |z| < 1} be the open unit ball in C", H(B) the class of all holomorphic functions on
the unit ball. Let ¢ € H(B) and ¢ be a holomorphic self-map of B. Composition, multiplication and radial
derivative operators on H(B) were defined as follows:
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(Cof)(z) = (fop)(z) = fe(2), zeB;
(Myf)(2) =¢(2)f(2), z€B;

RIG) =Y 2l (z), =€B
j=1 J
It is well known that [13,37]
- 0
RIG) =D 250 (2) = (V£(2),7),
j=1 J

where

V0 = (g2 gl e )

is the complex gradient of function f.
Let ¢ = (¢1, 92, -, pn) denote a holomorphic self-map of B. Write

Ro(z) = (Re1(2), Repa(2), -+, Ren(2)),

2

)

o) = || 2_les()

n

Re()| = | 2 IRe; ("

Jj=1

For 11, 19,13 € H(B), we introduce the following operator

Ty tpwaief (2) = 01(2) f(0(2)) + ¥2(2)Rf (2(2) +s(2)R(f o) (2),  f € H(B).

It is clear that all products of composition, multiplication and radial derivative operators in the following
six ways can be obtained from the operator Ty, y., 4, by fixing 11,12, 193. More specifically we have

M»([;CLPR - TO,w,O,Lp; CtpRMd) — TRw(‘P)»d’(‘P)ﬂ»‘P’ CSDMwR - TO;’Z’O‘P;O#P’
RMyCyp = TRyp,0,,05 MyRCy =To,0,p,p RCoMy = TR(pop),0,p00,¢

The logarithmic Bloch space Bjog consists of all f € H(B) such that [17]
e
=sup(1l — |2|? <lo —) Rf(z)| < 0.
171 = sup (1~ 12F%) (1og 7= ) IR/ 2)|
The little logarithmic Bloch space Biogo consists of all f € H(B) satistying

lim (1—[2|?) <10g ﬁ) |Rf(2)| = 0.

|z|—1

It is easy to see that both Bios and Biog,0 are Banach spaces with the norm

£ = [£O)] + I £1-
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