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In this research project, we consider mathematical models of grain boundary motion
s in materials, which is a Kobayashi-Warren-Carter type. Then, we showed the asymptotic behavior of soluti
ons, the existence and stability of stationary solutions and the existence and characterization of attract
ors. Also, we proved the solvability of the original Kobayashi-Warren-Carter model of grain boundary motio
ns. Moreover, we showed the existence of solutions to a system of Allen-Cahn equation and grain boundary m
otion model of Kobayashi-Warren-Carter type. Also, we studied optimal control problems for phase field sy
stem with total variation functional as the interfacial energy. Then, we proved the existence of an optima
I control that minimizes the nonlinear and nonsmooth cost functional. Moreover, we showed the necessary c
ondition of the optimal pair.



)

2000 Kobayashi ,Warren and Carter
Phys. D, 140(2000), 141--150

Kobayashi Warren Carter

Kobayashi et al.

Warren Carter

Kobayashi et al.

Allen-Cahn

Kobayashi et al.

Kobayashi



Kobayashi

Warren Carter

Allen-Cahn

22 25 4

Kobayashi Warren Carter

Kobayashi Warren Carter

Kobayashi  Warren
Carter
Allen Cahn

Kobayashi Warren Carter

Allen
Cahn



Allen Cahn

Allen
Cahn

Kobayashi Warren Carter

Kobayashi Warren Carter

[0.1]

9
[1] N.Yamazaki, Global attractors for
non-autonomous phase-field systems of
grain boundary motion with constraint,
Advances in Mathematical Sciences and
Applications 23, pp. 267-296, 2013,

[2] K.Shirakawa, H.Watanabe and
N.Yamazaki, Solvability for
one-dimensional phase field system
associated with grain boundary motion,
Mathematische Annalen, 356, pp. 301-330,
2013,

[3] K-.Shirakawa and N.Yamazaki, Optimal
control problems of phase field system
with total variation functional as the
interfacial energy, Advances in
Differential Equations, 18, pp. 309-350,
2013,

[4] L.zZhang, N.Yamazaki and C.Zhai,
Optimal control problem of positive
solutions to second order impulsive
differential equations, Zeitschrift fur
Analysis und 1ihre Anwendungen, 31,
pp.237-250, 2012,

[5] M.Kubo, K.Shirakawa and N.Yamazaki,
Variational inequalities for a system of
elliptic-parabolic equations, Journal of
Mathematical Analysis and Applications,
387, pp.490-511, 2012,

[6] T-Ohtsuka, K.Shirakawa and N.Yamazaki,
Optimal control problem for Allen-Cahn
type equation associated with total
variation energy, Discrete and Continuous
Dynamical Systems, Series S, 5, pp.159-181,
2012,

[71 A.lto, N.Kenmochi and N.Yamazaki,
Global solvability of a model for grain
boundary motion with constraint, Discrete
and Continuous Dynamical Systems, Series



S, 5, pp-127-146, 2012,

[8] N.Kenmochi and N.Yamazaki, Global
attractor of the multivalued semigroup
associated with a phase-field model of
grain boundary motion with constraint,
Dynamical Systems, Differential Equations
and Applications, Volume 11, Discrete and
Continuous Dynamical Systems, A
Supplement Volume, pp.824-833, 2011

[91 N. Kenmochi and N. Yamazaki,
Large-time behavior of solutions to a
phase-field model of grain boundary motion
with constraint, Current Advances in
Nonlinear Analysis and Related Topics,
GAKUTO Internat. Ser. Math. Sci. Appl., 32,
pp.389-403, 2010,

13
[11 , Control problems of
phase-field systems associated with
total variation energy,

[2] L. Zhang, C. Zhai, Necessary
conditions for optimal control of positive

solutions to second order impulsive
differential equations,
[31 L. Zhang, C. Zhai, Optimal

control of positive solutions to second
order impulsive diifferential equations,

[4] N.Yamazaki, L. Zhang, C. Zhai, Optimal
control problem of positive solutions to
second order impulsive differential
equations, The 9th AIMS Conference on
Dynamical Systems, Differential Equations
and Applications, the Hyatt Grand Cypress
Resort, Orlando, Florida, ,

[5]1 N.Yamazaki, K.Shirakawa, Optimal
control problems of phase field system
with total variation functional as the
interfacial energy, 12. International
Conference on Free Boundary Problems,
Theory and Applications, Frauenchiemsee,

Chiemsee, , 20126 H11H8-
[6] , . A
vector-valued elliptic-parabolic
variational inequality with

time-dependent constraint,

ey , Some
characterization of attractor for a grain
boundary motion model with constraint,

81 , Global attractor
of a grain boundary motiom model with
constraint, ,
, 20114 3H20H-23

91 , Asymptotic
stability for a grain boundary motion
model with constraint,

[10] , Large-time
behavior of solutions to a grain boundary
motion models with constraint,

[11] Kobayashi-Warren-Carter

[12] N.Yamazaki, Mathematical analysis of
grain  boundary motion models of
Kobayashi-Warren-Carter type, Tutorial
Lectures and International Workshop
“ Singular Diffusion and Evolving
Interfaces” , Sapporo, ,

[13] N.Yamazaki, N. Kenmochi, Global
attractor of a phase-field model of grain
boundary motion with constraint, The 8th
AIMS Conference on Dynamical Systems,
Differential Equations and Applications,
The Dresden University of Technology,
Dresden, ,

o
YAMAZAKI NORIAKI
90333658

@

®



