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Think of
Mathematics
as a Language
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Math Is Built-In
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God Creates Natural Numbers &

e |



But why on earth ...

foreign language
AT

alien language
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We all Speak and Write %

How many can write {JEa]
MrE DOEFLSC MEF

How many can create stories
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Many Layers of

Language Acquisition
and Mastery

Math Professors {EA




Prepare Yourself

No individual curriculum.
Up to you

what to grasp

how much to grasp
to prepare yourself

as versatile as possible




Math Education:
Practice and
Philosophy
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Native Languages

Pick up In an immersion of
a realistic environment

Learn by examples

Postpone the divorce of
Math and Native Language
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Math Edu Fundamentals ®

 Learn Iin an immersion
environment

» Teach by examples




Man-Made Universe

* Mathematics

* Computer Games
» Board Games

» Card Games




Roles in a Game

« Compatibility

* Inherit old rules

* Interact with old roles

* New rules and Exceptions




Example: 8%

Whole Numbers
Negatives

th




Man Creates Other Numbers®

We create negative numbers
just like we create card games
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3+(-1) 5+(3) 4+(6) (2+C) [E9
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No matter how absurd an idea
S, three examples are enough
for you to believe It.

People can usually derive
a general rule by very few
examples.




AL : Fall Back

There are 8 cases of
ath, forabeZ

Fall Back to only Two:

m +n
formneN
m—n, wherem>n
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What 828 are for?

* Directional measurement
with a reference center, e.g.
temperature and financing.

* Eliminate subtractions.




Learn Math as a Language ¥ ¥

* Chances are
J—RI)VXEE
J4—ILFE

» To read, to speak, and to

reason with the common
sense.




Math Teacher
as a Profession
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Non-Professions

« To work well in XK= A
test problems ...... X

* To love and care your
students ...... X




ITm A
* Don’t say It just because

you Know It

* Don’t do It simply because
It IS doable

* Don’t prove when there Is
no doubt (2]
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* Not only what to say
but also when to say

* Need to know the
Context




Context

 \What comes before and
what goes after

* What students already
know before the lecture




Go with a Purpose

» High school math Is not the
purpose In itself

* To make decision with
Purpose in mind

* Must: (15-(-6))+(-3)
OK: —Ix[<x<][x]|




From a Higher Point of Vie

o Must: 7+(-2=7x(-)
No: remainder of 7-(-2)

* Need: solve ax+bx+c=0
Must: A STk
Ok: 6x%+5x—6=(3x—2)(2x+23)

a x"+a X"+ +a, . wn /NN (26 )
d
: j X"+b X"+ 4 by " B 71 7] &




Cultural Contexts
AL BB




Greek Paradigm

- WEHE ME
* Unique Math Style

* Western Culture
1N
Greek Tradition




MATHEMATICS IN
WESTERN CULTURE

MORRIS KLINE

GODEL,ESCHER,BACH:

an Eternal Golden Braid




Japan Emerging
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Life-Long Learning

4 EPE




Prepare In school

What are about to facilitate
the future learning?

» Language
» Language
» Language




Natural Languages

- [EEE
« English

R EERIZE
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« Korean ~ Thal ---







A Formal Languages

for relations and changes,
forms and shapes, quantities
and the measurement systems
and their manipulations, and
the description of data and
uncertainties.




Mathematics

Learn to be a fluent and
efficient reader and speaker,
not necessarily as a writer
($EA), though you may
become one.




_anguages for
Automation
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Math Text Processing

\documentclass[12pt,adpaper]{article}
\begin{document}

If the following limit exists:

$$
\lim {\Delta x\to @} \frac{f(x _©+\Delta x) - f(x_©)}{\Delta x}

$$
The limit is called {\it the derivative of $f(x)$ at $x 0%},

denoted by $f'(x)$.

\end{document} I; f(.’l?o <+ A.T) = f(I())
1m
Az—0 Az

(3]




Web Publishing

HTML: HyperText Markup Language

<HTML> ] -
<BODY> SR 2| causers\usenDo O ~ & @ CaUsers\
<H1>My First HTML 3 ff:</H1> BEF) S8BE BBV ZNSSA) TEM 2BEH)
<P>

My First HTML 44

Hello, world. How are you doing today? I am
</P> learning HTML now.

<H2>ZE—ffi</H2>

<P> | %—ﬁﬁ

Hello, world. How are you doing today?

I am learning HTML now.

HE HTML EE ot & o HE HTML #EHIEE o
</P>
</BODY>

</HTML>




Relational Database

e SQL /sequel/ Structured Query
Language

- JOIN: &£ENEE

select name, zip, zone, area, addressno
from list join address join ZIP

where list.addressid = address.id and
address.zipid = ZIP.id

and status ='S' and gender ='M
and (ZIP<300 or ZIP>700);

{




s=400; %% Matlab Script
initialx=-1.6810781;
initialy=-0.003132971;
width=0.01355;
threshold=100;
color=564;
x=ones(s,l)*linspace(initialx,initialx +width,s);
y=(linspace(initialy +width,initialy,s)) *ones(l ,s);
Z=x+v*1;
out=zeros(s,s);
foru=l:s
for v=l:s

k=z(u,v);

o=k;

=]

while (abs(k)&threshold & n<color)

k=kA24+c;
n=n+l;
end|
out(u,v)=n;
end

end
image(out) ~
axis xv equal off %% BT

[41)




Maple

 CAS: Computer Algebra System

-
1

2
"> factor (6*x*2+5*x-6) ;

_ (2 +3)(3x—2)
"> ifactor (20141028) ;

| )% 3)° (43) (4337)

‘> evalf(Pi, 100);

3.141592653589793238462643383279\
50288419716939937510582097494459\

23078164062862089986280348253421\
17068

(> Int((x~4+1)/(6*x*2+5%x-6) ,x);

x4+l

6x°+5x—6

dx

:> value (%) ;

:c3 5x2 6lx 97

+ —_
18 72 216 208

In(2 x + 3)

- In(3x-2
T .

M~
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Pedagogical Math Software @

)

o

» Geogebra: High School
Geometry and Algebra

TTTTTTTTTTTTTTTTTTTTTTTTTTT

» GSP: Geometers Sketch
Pad e seomeres

SilETCHPAD €3
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to Cornotto C

« FORTRAN for scientific
computing

* C IS the common core

* Python ... maybe




Not to Waste your Life

We mathematicians have a
trained talent to distinguish
the hype from the core.




ALL are Numbers

TARTIEF /N —




Basic Concepts of Computers

» Characters: CJK (947 HE&), Unicode

4E0 4E2 4E1 4E3
0 — oo J 0-1676 K 0-7673 G 5-1603 J X G 0-5604 J 0482 K G 0-2365 J 1-1613 K 1-6612
B MI0 C 14421 A 213021 B C B-262 A B OMA2 C 1461 A 213029 B MAS C 14464 A 275958
1 G 0-2201 J 03590 X 0-7943 mja J 0-4630 X G 0-1983 J 0-1715 K 0-8568 9 G 3-1617 J 04805 X 1-5762
B M2 C 1423 A 213022 B C E~2261 A 333323 B MAL C 14460 A 275030 B 963 C2-214) A 21542z
2 Ecs-lm J 1-1601 K %oo—moa K ﬂc J 1-1605 X G 0-2014 J 0-2290 K 0-45%0
B ¢ A B C B-263 A B [ A B ASEA C 1-4868 A 213035
3 G 0-386) J 02823 X 0-8650 ;Fo J 1-1607 X _-s.oo-ssoca K G 3-1608 J X
B MO C 14424 A 213023 B c A B c A 2F B <GBl C2-25)1 A
4 G J 1-1602 x ﬁ G 0-3329 J 1-1608 K G 0-3950 J 0-1978 X 0-8306 “ﬁ G 0-3357 g K
B C E<2126 A B C E243F A 273323 B AS42 C 1-4562 A 213023 B ¢ A 275425
5 c J 1-1603 K cmo«m 3 K G 0-5607 J 0-4803 X 0-6164 #c J 1-1614 K
) CE215 A B ¢ A DTS B AS41 C 14561 A 213028 e ¢ A
6 T J X G 8-1286 J 0-4234 K 1-65&2 G 0-4232 J 0-3204 X 06506 | G 0-5628 J 0~4806 X
B c A B AT C 1864 A 213032 B AS40 C 14560 A 21020 B C B-2122 A 218431
G 0-4592 J 0-4392 x 0-5618 G 0-4105 I X -] J 0504 K NS © J K
7 /7
B CM5 C2-2126 A ZT4F2 -] ¢ A 213663 B < A 203020 -] < A
8 G 0-5341 J 0-3070 K 0-T75% l G 0-5613 J 1-160% X G 0-3580 J 0-2154 K 0-4683 nao—ﬁn.:o-am K 0-5215
B MS6 C 14437 A 213027 B € E2121 A 216429 B AS4) C 14563 A 21302 B MS9 C 1-443A A 213077
9 — G 04093 J 0-2716 K 0-6318 l‘l G 5-1628 J X G 0-1791 J 04226 X 0-6016 G 0-2104 J 0-3516 K 0-5101
— B MS4 C1-4435 A 2130 B [ A B MFE C 1-455F A 21300C B MAS C 1-4465 A 213038
A J:co-Am.:o-m K 0-6330 | A\ G 0-2486 J 04804 X )Ikco-&ma K %Joo-«m: 3
B MS57 C 14438 A 213026 B C B2 A 27324 B < A 24520 B c A 214951
B -Fco-rm J 0-1828 x 0-8927 0 0-4930 J 1-1610 K 1-7002 &qo-msz.; K G 0-5427 J 0-2871 K 0-8111
B AMS5 C 14436 A 21305 B MSE C 14439 A 229E2 B c A 2135 B AS44 C 1-4564 A 213039
c J'rco-smal-l.m: :l G 0-6760 J K Kco-zma K G J 04807 X
B CM6 € 2-2127 A 20332 B c A 45541 B c A 20426 B CI964 C 22144 A 200053
D Z;co—:m J 04152 X 0-6084 G 0-5448 J 0-3570 K 0-8173 4y coom g K ﬁﬂ‘ao-ma X
B MA3 C 14462 A 21302A B MM CI-63 A0 | == p < A 275138 [} C E-2740 A 276256
E G'0-5175 J 0-4831 K ] J 1-1611 K 7 G 0-5609 J 0-3071 K 0-6710 gs G 0-3057 J K
B CHMF C2-212F A 275432 B (S50 C2-2130 A B ASE) C1-722 A 213031 B c A 275434
F G 3-1601 9 x 5?0 J 1-1612 K G J 1-1606 X 1-7742 J G 0-5615 J 0-4808 K
B CMD C 2-212D A 216424 B ¢ A B ASEL C 14723 A 213030 B C B-2123 A 216433
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Basic Concepts of Computers

* Glyphs: Bitmap or Splines
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Basic Concepts of Computers

* Colors: Cylindrical or Cartesian
Coordinate System
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Basic Concepts of Computers

* Image: Matrix of Colors

1234567891011121314151617181920212223242526272829303132333435363738394041424344454647484950

2 22 2 22 @ 22 2 222 22 2 2% 2 272222 22 22 2 2.2 2 222 2 2 2
56 61 69 61 61 61 61 61 80 51 80 79 73 37 63 63 45 58 9 60 79 79 76 76 58 37 28 35 31 28 31 31 44 41 31 31 41 44 41 41
56 63 69 56 69 61 61 56 72 19 77 77 77 23 58 45 45 80 8@ 80 79 77 77 76 76 77 58 58 14 14 14 44 61 44 41 41 41 44 41 41
44 56 61 47 61 56 47 28 44 77 28 79 78 28 72 72 70 79 81 80 79 80 77 77 72 68 68 52 67 58 28 26 26 44 41 44 41 31 41 41
56 61 44 61 61 44 61 29 9 22 77 77 77 7@ 64 28 77 77 8@ 77 78 78 77 77 2 22 58 58 58 41 41 22 41 56 44 41 35 41 31 28
28 56 56 61 61 61 47 47 61 80 77 11 77 72 52 11 80 77 8@ 77 71 42 37 22 2 8 54 72 58 41 41 41 56 26 58 41 61 44 41 41
35 56 44 56 56 44 37 77 77 22 2 22 72 54 40 77 37 28 28 77 42 54 70 2 11 72 72 41 58 41 56 28 41 28 35 41 44 41 41
22 49 44 44 44 41 44 37 73 73 23 9 73 28 73 22 11 22 23 54 28 54 11 2 70 54 54 28 41 40 28 35 14 35 41 41 41 31 41
41 41 56 41 56 43 61 8@ 70 54 77 77 72 11 22 11 11 35 70 37 70 7@ 77 34 9 40 40 22 22 11 28 22 28 41 41 28 28 41 28
41 56 56 44 41 44 73 11 77 77 76 73 54 28 22 22 35 54 54 28 14 77 77 6 19 11 37 22 14 14 26 11 22 22 11 28 41 41 56
41 44 56 41 44 73 28 80 73 73 60 2 11 22 54 54 7@ 80 45 77 88 57 2 2 14 11 22 9 11 11 22 37 35 22 28 41 61 41
11 14 41 41 35 58 73 28 58 73 58 14 2 11 37 37 54 77 80 77 72 77 22 22 22 6 6 11 11 14 11 22 14 22 22 35 41 35 41

NG 0W = 00
[
H

6 22 11 22127 36 27 21 21 21 9 12 2 4254 2270 77 77 77 35 70 70 28 22 11 22 22 22 22 22 8 6 11 11 35 41 26
2 2 227 27 63 3621 21212128 6 9 2 83770 77778037 3722 62237 2222232817 2 6 8 28 28 41 26
73 76 14 14 9 614 6 37 78 80 78 37 37 11 23 8 11 22 28 22 35 37 11 2 9 28 35 28 28

14 9 9 211 28 42 22 11 22 42 42 28 28 28 22 14 2 2 22 22 33 2 14 41 54 28 35

2 2 612 211 28 45 45 73 73 60 60 45 45 31 28 28 1411 6 211 4 6 22 28 11 28

9 2 9 6 2 214424560 60454542 313522141111 14 2 4 211 11 14 22 12

6 6 6 2 2 611 642454542 313116161411 9 6 6 6 9 6 6 11 41 11 22

6 6 2 2 2 91142 8114228161614 141111 6 8 6 6 6 6 6 9 2211 22

%] 2 2 6 2 611223740 6141411 9 8 6 6 6 9 2 6 6 2 2 61111 14

7 11 6 6 6 ‘8112232222 3711 2 6 6 6 6 6 2 9 6 6 6 2 211 6 6 22

6 232211 211111 12 1131 222322 2 2 214 8 6 2 2 6 6 2 2 2 2 2 6

6 16 2 6 9 2 9 2 2 2 63722 8 2 61411 6 4 9 6 6 6 4 4 2 2 2

1 931 5 6 6 6 9 6 ©11712172514 271121411 2 2 .2 6, 6 6 2 2 2 2 2




Basic Concepts of Computers

* Audio: Sequence of Numbers




Math Curriculum
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Four Corners of Foundation®

Basic Concepts of Computers
Ve i Hzt
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Btk A

Math for the Continuum ZE%Z{A

Super calculator for the past 300
years

Many realistic objects are Discrete

Calculus helped the invention of
Computers




Discrete Math Models

 Math Tools for Discrete
Models

* BRI
» HIREF

- Algorithms 7JL31) X L
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Linear Algebra

« Some matrices are essentially
the same

» Pure: 1dentify the invariants
* Applied: conversions




Epilogue
f5E
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