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Abstract

The aim of this report is to investigate the operator theory on Bergman spaces A” induced
by doubling weights w on the unit disk D.

Chapter 1 is devoted to introduce the development and the background of the operator
theory on Bergman spaces induced by doubling weights. Meanwhile, a brief introduction of our
main results and the significance of them is given.

Chapter 2 is devoted to characterize the doubling weights and give some applications of
these characterizations. The first one improves a known result, that is, the key parameters of
some geometric characterizations of a doubling weight have the same infimum. The second one
shows that, for a radial weight w, letting p > 0 and wy,_9(2) = (1 — |2]*)P2w(2), if w9 is a

weight, wy,_o) is a doubling weight if and only if there exist real numbers o and 7 such that

/ [f(z) = FOF

D |1 _ ZZ‘4+T+O'

W(O)dA(2) A (C) < / F(2) Pal2)d Ay (2)

holds for all analytic functions f on D(i.e. f € H(D)). Based on these two results, we obtain
some geometric characterizations of functions in Besov type spaces induced by doubling weights
and investigate the boundedness and compactness of Hankel type operators related to these
spaces

Forany f € H(D), let (If)(z) = [, f(§)dé. When 0 < k < nand g € H(D), the

generalized Volterra integral operator TQ”J“ is defined by
Tyhf=17(fMg" ™), Vf € H(D).

Whenn=1andk=0,T g”’k is the Volterra integral operator. Let B be the reproducing kernel

of A2, pu is a positive Borel measure on D and k € N, the generalized Toeplitz operator e 18
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defined by
/ £ ) (B2 P (w)dpu(w), ¥f € H(D).

When k = 0, 7% is the classical Toeplitz operator 7.

Chapter 3 is devoted to investigate the boundedness and compactness of generalized Volter-
ra integral operators T”’k : AP — A% when w is a doubling weight. In order to describe the
Schatten class of 7" k on A2, the generalized Toeplitz operator 7%, on A2 is defined. By de-
composing 7% : A2 — AZ into a classical Toeplitz operator 7;’7 : A% — A? and some other
operators, the boundedness, compactness and Schatten class of 7., : A% — A are character-
ized. As an application, the Schatten class of Tg’“’“ on A2 is characterized. This method is also
used to characterize the Schatten class of 7" : H*> — H?.

In Chapter 4, the boundedness and compactness of 7;" : AP — A? with some regular
weights w,n,v and 1 < p,q < oo are studied. Then, a direct way is used to obtain a new

characterization of ¢-Carleson measures for A? when w is regular and 0 < p, ¢ < oc.
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