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1. ISYOUR ELECTRONIC COMPUTER/CALCULATOR RELIABLE?

QUESTION:When was the first electronic computer invented?
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1. ISYOUR ELECTRONIC COMPUTER/CALCULATOR RELIABLE?

QUESTION:When was the first electronic computer invented?

Atanasoff-Berry Computer (1942), lowa State University
http://en.w ki pedi a. org/ wi ki / At anasof f %E2%80%93Ber r y_Conput er
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QUESTION:When was the first electronic calculator invented?
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QUESTION:When was the first electronic calculator invented?

Mathatron Model 4-24/8-48 (1962), Mathatronics, Inc.
http://ww. cl assi ccnp. org/ cal cmuseum cal c. ht m
http://ww. ol dcal cul at or nruseum com i ndex. ht m
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EXAMPLE:  ~ — = 7; ~ 1.64493406684823
n

n=1
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EXAMPLE:  ~ — = ”6 ~ 1.64493406684823
n

n=1
10%°
1 1 1 1 1
1. Compute — = —+ — + .-
p nzzjl n2 12 —|— 22 —|— + (1015 = 1)2 + (1015)2
>> sm=0; for i=1:10"15, sm=smtl/i”"2: end, sm

sm =
1.64493405783458
The error is aboud.00000000901365, which cannot be reduced by this

scheme.
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EXAMPLE:  ~ — = 7; ~ 1.64493406684823
n

n=1
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EXAMPLE:  ~ — = ”6 ~ 1.64493406684823
n

n=1
1015
1 1 1 1 1
2. Compute — = e 4 —
p nZ::l n2 (1015)2 + (1015 as) 1)2 i + 22 + 12
>> sme0; for i=1:10"15, snmrsm+l/(10e+15-i+1)"2;end, sm

sm =
1.64493406684823
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EXAMPLE:
—1
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10° —1

10° +1

10"
10"
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1 101° —1 x 101
EXAMPLE: —

—1 10 +1 Y 101°

In MATLAB we put

> A =1, 10715-1; -1, 10M15+1];
>> b = [10715; 10"15];

>> I nv(A)*Db
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1 101° —1 x 101
EXAMPLE: —

—1 10 +1 Y 101°

In MATLAB we put
> A =1, 10715-1; -1, 10M15+1];
>> b = [10715; 10"15];
>> I nv(A)*Db
ans =
0. 8750
1. 0000
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2. WHY NUMERICAL MATHEMATICS?

* When analytical solution igheoretically impossiblee.g.

1
2
/ eXvdp =2
0

* When analytical solution ipractically impossiblge.qg.

H .
SOlve‘AE> T b W|th Aloloxlolo

* When computational power is insufficient; e.g.

anx” + an 12"+ -+ a1z + ag O(nz)

(- ((apx + ap_1)r+ an—2)x+---+ay)r+ayg O(n)
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_omputer simulation of high velocity air aow around the space shuttle during

http://en.w ki pedi a.org/w ki /|l mge: CFD_Shuttl e. | pg
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Computational grids

http://1ibmesh. sourceforge. net/w ki/index. php/ | nmage:

Benki rk_or bi t er _schemupper _tail . png
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NUMERICAL MATHEMATICS IN DAILY LIFE

* signal (image, audio, and video) processing

A Amazon.com MP3 Downloads: Popular music, classical music, new releases and more, in MP3 format - Microsoft Internet Explorer

Fle Edit View Favorites
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0 Internet
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NUMERICAL MATHEMATICS IN DAILY LIFE
computer graphics

2008 Colloquium Feb. 28, 2008 —-p.12/25



2008 Colloquium

—TT Ligmhi

NUMERICAL MATHEMATICS IN DAILY LIFE
* weather prediction
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NUMERICAL MATHEMATICS IN DAILY LIFE
* cryptography (e.g. ATM cards, computer passwords, andrel@ct
commerce)
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3. SCIENTIFIC COMPUTING IN GENERAL

Applied mathematics - to transform a physical problem into a
mathematical problem. It is also calle@ddeling.

Numerical analysis - to study algorithms and their properties.
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4, EXAMPLES OF CONDUCTED/CONDUCTING PROJECTS

Example 1: Computer simulation of seismic wave propagation

This is a multi-physical process. Here, we consider thdielasmve equations
U A+2u 0 U 7 0 U
P = +
v 0 0 v 0 A+2u v
tt T vy
0 A+ U
L4 p
A+ p 0 v
Ty

with Clayton-Engquist absorbing boundary conditions. e, y) is the density of the

medium,\(x, y) andu(x, y) are the Lamé parametersandv are ther- andy-displacements,
respectively.
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Computation region and parameters

p=15 1=1500.000 u=0 30

100
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Example 2: Consider the 18ngularly perturbegroblem

2

—eu”(z) + cu(z) = f(x) on (0,1)
u(0) =u(1) =0

(1)

\
where0 < e < 1 is theperturbation parameteat > 0 Is a constant, the

functionsf is smooth. The differential equation (1) depends onrethe
and whose solution approaches a discontinuous limit-as0.
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Exact Solution to a Singularly Perturbed Problem
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Numerical results by a discontinuous Galerkin least-squares £nite elemiad
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A 2D example - numerical solutions and errors
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Another 2D example - numerical solutions and errors
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-0.005

-0.01
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Thank you!
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