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In this research, we associate C*-algebras with complex dynamical systems of
iterations of rational functions R using Hilbert bimodule, and we have found interesting relations
between operator algebras and complex dynamical systems. We can recover some properties of complex
dynamical systems of R from the associated C*-algebras with the gauge action. We explain the

structure of the singularity of branched points in terms of K-theory and KMS states for gauge
actions. We determine the extreme points of the traces on the cores of the C*-algebras associated

with self-similar maps. We find their ideal structure. We showed that the dimension group of the
tent map is the free abelian infinite group and the shift on it.



"o Cuntz-Pimsner

Deaconu-Muhly

groupoid groupoid C"-
R X=C(graph
R) ¢ ()
C'- 0:(C) R
C
C-
Jr
Cuntz-Pimsner 0:(3r) R
Jr
C-
Fr
Cuntz-Pimsner 0:(Fp) R
Fr
C-
R
C- K
KMS
Cc -
Cc -

C -

K
dual action
C-
K
Nekrashevych  self-similar group(
) C-

post-critically finite
iterated monodromy group
C- Julia set

C'- Nekrashevych

C-
C*-
C -
@
Jq C-
K
C -
&)
Jq C-
0-1
primitive
® @ C-
1
Murray  von Neumann

C-

*



Jr

C-
©) iterated monodromy group
self-similar group
Nekrashevych C'-
C-
R(z) = 7
(6) R(2)= z%c
C-
Q)
C-
®
c-
c -
R
C*- KMS
R C*- K
KMS
R C*-
KMS
R

C*-
Cuntz-Krieger

C*-

K_0

C*- K

Neumann

JR

C*-

onto

C*-

C*-

Murray von

C*-

C*-
Cuntz-Krieger

C*-



17

[1]T. Kajiwara and Y. Watatani, Maximal
abelian subalgebras of C*-algebras
associated with complex dynamical systems
and self-similar maps,

J. Math. Anal. Appl. 455 (2017), 1383-1400,

DOI: 10.1016/j-jmaa.2017.06.044.

[2]H. Kosaki, Parallel sum of unbounded
positive operators,

Kyushu J. Math. 71 (2017), 387-405,

[31T. Kajiwara and Y. Watatani, ldeals of
the core of C*-algebras associated with
self-similar maps,

J. Operator Theory 75(2016), 225-255,

DOI: 10.7900/jot.2015feb23.2069.

[4]Y. Watatani, Quirvers, operators on
Hilbert spaces and operatoralgebras,
Proc. 48th Symposium on RingTtheory and
Representation Theory (2016), 140-145,

[5]H. Kosaki, A certain generalization of

the Heinz inequality for positive
operators,

Internat, J. Math. 27 (2016), 1650008,
17pp, .

[6]1Y. Ueda, Discrete cores of type 111 free
product factors,
Amer. J. Math. 138 (2016), 367-39%4,

DOI: 10.1353/ajm.2016.0013.

[7IM. Enomoto and Y. Watatani, Strongly
irreducible operators and indecomposble
representations of quivers on infinite

dimensional Hilbert spaces,

Integral Equations Operator Theory, 83
(2015), 563-587, ;

DOI: 10.1007/s00020-015-2228-3.
[8]T.Kajiwara and Y._Watatani, C*-algebras
associated with complex dynamical systems
and backward orbit structure,

Complex anal. Oper. Theory 8 (2014),
243-254, .

DOI: 10.1007/s11785-013-0293-7.

[9]T. Kajiwara and Y. Watatani, Traces on
cores of C*-algebras associated with
self-similar maps,

Ergod. Th. Dynam. Sys.
1964-1989, .

DOI: 10.7900/jot.2015feb23.2069.

[10] S. Ino and Y. Watatani, Perturbations
of intermediate C*-subalgebras for simple
C*-algebras, )

DOI: 10.1112/blms/bdu00

Bull. Lond. Math. Soc. 46 (2014), 469-480.
[11]H. Kosaki, Strong monotonenicity for
various means,

J. Funct. Anal. 267 (2014), 1917-1958,

34 (2014),

[12]K. Matsumoto and H. Matsui, Continuous
orbit equivalence of topological Markov
shifts and Cuntz-Krieger algebras,
Kyoto J. Math. 54 (2014), 863-877,

[13]T. Kajiwara and Y. Watatani, KMS

states on finite graph C"*-algebras,
Kyushu J. Math. 67 (2013), 83-104

DOI: 10.2206/kyushujm.67.83.

[14]F. Hiai, H. Kosaki, D. Petz and M.
Ruskai, Families of completely positive
maps associated with monotone metrics,
Linear algebra appl. 439 (2013), 1749-1791,

[15]H. Kosaki, Trace Jensen inequality for
self-adjoint operators in semi-finite von
Neumann algebras,

Internat. J. Math. 24 (2013), 1350075,
15pp, .

[16]T.Matsui, Boundedness of entanglement
entropy and split property of quantum spin
chains,

Rev. Math. Phys. 25 (2013), 1350017, 31pp,

DOI: 10.1142/50129055X13500177 .

[17]7. Masuda, Unified approach to the
classification of actions of discrete
amenable groups on injective factors,

J. Reine Angew. Math. 683 (2013), 1-47,

DOI: 10.1515/crelle-2011-0011.

16



[1] Y. Watatani, Universal models of
Hilbert representations of quivers,
Workshop on Harmonic Analysis in Nara
2017, ,2017 3
[2] Y. Watatani, Hilbert representations of
quivers, ,

, 2017 2
[3] Y. Watatani, C*-algebras associated
with complex dynamical systems and their
invariants,
KK-theory and dynamics, the University of
Melbourne, Australia, July 2016.
[4] Y. Watatani, Quivers, operators and
path algebras,

, , 2015
10

[5] Y. Watatani, Quivers, operators on
Hilbert spaces and operator algebras,
48th Symposium on Ring Theory and
Representation Theory, Nagoya University,
September, 2015.
[6] Y. Watatani, Singularities in operator
algebras,

, , 2014
3
O
O
[ ]
@
Watatani, Yasuo
00175077
@
Kosaki, Hideki
20186612
A

Matsui, Taku

50199733

Ueda, Yoshimichi

00314724

Masuda, Toshihiko
60314978
Kajiwara, Tsuyoshi
50169447
Matsumoto, Kengo

40241864



