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Applied Mathematics Seminar@SIT "Numerical Analysis on Blow-up problems"
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13:25 Seminar opening

13:30- Chien-Hong Cho (Chung Cheng University, Taiwan) Invited talk

Topic 1: "Numerical treatments for blow-up problems: Analytical and computational
numerical blow-up solutions”

Abstract:

There are many numerical methods constructed to compute blow-up solutions and blow-
up behaviors. Some of them have also rigorous proofs to guarantee their validities.
Among those, we quote two methods: adaptive temporal meshes and uniform temporal
meshes. In this talk, we review the results concerning how the two methods reproduce
the finite-time blow-up phenomenon.
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15:00- K. Anada, T. Ishiwata and T.K. Ushijima ‘
Topic 2: "A simple idea for numerical estimation of blow-up rate using a scale
invariance.”

( TR —NAEEZFHALBREL — b OBEBH#EEICOWT, )
Abstract:

Ry —NAEERZ HOHFER (R) OBBROBEHEELLTIAY—Y VS Py
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COHERFFICHMTII D29, B4 70BFEL— 21704k { Biclog RloglogZnins
EHhDwik5%
BELEREL - POV THEANAETH S, Chic>WTBBAL. BR2TF5.

16:30- K. Matsue (W RF2R « 747 « 4 ¥R+ VIARRE) Invited talk
Topic 3: T2 37 MUK K 2BRBIL FI IR LBRL -1

Abstract:

ARy MEZ RO HERDOBRD 5 DBRBORETT., 2 ORERIEN SBEHEOKE
BEFERHLo25 b FT5([1,2,3)).
ZOPTHEDMEE Lo TBEL—F) BEIL>THZOH?
BRBOBRELV ML, ERBIAF I 7R LOBBEELERL 7,

SE 3

[1] : K. Matsue, arXiv: 1611.06346

[2] : A. Takayasu, K. Matsue, T. Sasaki, K. Tanaka, M. Mizuguchi and

S. Oishi, JCAM, 314(2017), 10-29.

(3] : K. Matsue and A. Takayasu, in preparation.
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A numerical algorithm for blow-up problem revisited."

<HIREREE>

In many evolution equations, solutions may become unbounded in finite
time. This phenomenon is often called blow-up and the finite time is

called the blowup time. To numerically reproduce the finite-time

blow-up phenomenon, schemes with adaptive time meshes were considered
to be necessary. Since the numerical blow-up time is defined by an

infinite sum, which implies that cne needs to compute infinite times

to achieve blow-up, this method cannot be carried out in real

computation. As a consequence, Cho (Jpn. J. Indust. Appl. Math. 2013)
propesed an algorithm accomplished by schemes with uniform time meshes
for the computation of blow-up solutions. In this talk, we are concerned

with a question: to what extent can this algorithm be applied to compute

the blow-up soiutions and reproduce the blow-up behavior?
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