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%8 . Galerkin and Collca-
tion Meshfree Meth-
ods: from Continuum
to Quantum

&

Meshfree methods can be
collectively classified as
Galerkin type and collocation
type. Galerkin type formulation
in conjunction with approxima-
tion functions with polynomial
reproductivity yields algebraic
convergence. Through three
classes of problems at continuum
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macro-scale, meso-scale, and
quantum-scale, we demon-
strate the convergence prop-
erties of Galerkin meshfree
approach and how it can be
constructed to alleviate the
numerical difficulties associ-
ated with the standard finite
element methods. The exam-
ples include large deforma-
tion and fragment impact
problems, modeling of micro-
structure evolution, and solu-
tion of Schrodinger equation
in quantum mechanics.

Alternatively, radial basis
collocation method offers ex-
ponential convergence. How-
ever, the method is suffered
from the large condition num-
bers due to its "nonlocal" ap-
proximation, and the nonlo-
cality of radial basis function
limits its application to small
scale problems. In the second
part of this talk, we show how
to combine the advantages of
radial basis function and re-
producing kernel function to
yield a local approximation
that is better conditioned than
that of the radial basis collo-
cation method, while at the
same time offers a higher rate
of convergence than that of
Galerkin type reproducing
kernel method.
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Galerkin and Collocation
Meshfree Methods: from
Continuum to Quantum
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a wide range of international part-
ners who are all key experts in their
respective fields by collaborating
together in research, interdisciplinary
approach in teaching, and sustain-
able development activities.

AlT, thus, prepares its students for
professions in cross-cultural environ-
ments as representative of today’s
and tomorrow’s globalized work-
place.

Some Characteristics of AIT

e International and multicultural environment with 2,000
students from around 50 countries with 40% women stu-
dents.

e 15,000 alumni from 80 countries occupying high-level
leadership positions globally.

e 130 world-class faculty members from 22 countries pub-
lishing about 300 papers each year in international jour-
nals.

e Strong research emphasis on real-life development prob-
lems and industrial practices for hands-on experiences.

e Student exchange and dual degree programs with top
international universities and research institutions.




