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e Euclid B 515 B
e Newton 4-1E Ui (EISERhAR)
o Gauss — R AR (fh )



o B ER
Pythagoras (%% & i}, 570-495 B.C.)
Euclid’s Elements (Et% B 135 7%, 300 B.C.)

o NHELEE / Logic

o RUBUER (= KEERE)
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(a+b)* = a* +2ab +b*
I

c2+4x% =a+b=c*
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Key formula
1
12+22+32+...+n2 = 6n(n+1)(2n+1)

How can one ” find this "?




(a+b) =d> +3a°b + 3ab® + b’
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P =(1+1P=1r+3-1"+3-1+1
3P =(2+1)P=2"+3.2243.2+1

#=0B+1P=34+3.324+3.3+1

(n+1P=n*+3n* +3n+1

(n+1)
2

é(n+1)3=1+3(12+22+-~-+n2)+3" +n

1 3
= 12—}—-~-—|—n2:5((n+1)3—1—5n(n+1)—n>
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© Ptolemy (FE#)%F, AD 90 ~ 168)

ﬂ& ac+bd =ef

y_4

b e

r_¢

a e
ac+bd = (x+y)e

:fe
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2sine(o+B) a = sine(a)

—aVA— Pt bVA—a? =2$in(%)




#& ] (imagination)

B (B1)

(#5551 Descartes) ¥ v7 58 EraHE& ‘

’%’ii‘ﬁ%ﬂﬁj analysis (Fermat, Newton, Gauss)‘
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Find R € L such that
PR+ OR /)
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, 19 () = 6 (x) + &%)
a ib b=Va+x>+/b>+(c—x)?
A R i
! MR B
'b
E 0'(x) :}lli_%ﬂ(x—f—h})z—é(x)

Q' -0
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€1 (x):

1
E(\/()H—h)z—&—az—\/xz—l—cﬂ)
(x+h)?+a*—x*—a*
(V(x+h)?2+a+Vxr+a?
2xh+ h? . .
(\/(x+h)2+a2+\/x2_|_a2 h—0 Vx*+a?

S= S

[i] P

X c—X

= Viita V(e—x)2+ b2

e

¢'(x) =0<= sino. =sinf <= o=
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P 0 Fermat'’s Least Action Principle
o /PR
a
c—z . 4 (x) ZZ(x)
* R T(x) - V1 + 1%}
/ !/
b 1 = B0, B0)
Vg Ly Vi V2

sino. _ sinf3

Q V1 V2




By, 1 VTR VETR
L)L Rl (xtrh—c)2 b2 \/(x—c)? + b2

_ l(\/(x—i—h)z+a2\/(x—0)2+b2—\/x2+a2\/(x+h—c)2+b2>
~h Vx+h—c)2+b2/(x—c)2+ b2

=777
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2 4+y? = (xF —2ax+d> +y?)
(1—e*)x? 4 (1 —e*)y* +2ae’x = e*d?

— circle
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Homework: R =?

01/ 0 ZIAEEEAE NG L B
Apollonius circle Z )45
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FRATIE
O, =00
Sy _at2m R g
(KZ) 622
h_46
0 b
. sinoe  sinf3
lLe. El = T

Lebnitz 1646 - 1716 (34 JE %%)

(fe) =f'g+fg'
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I
(z,y)

VIR _ G fE e

Ky = (X —20x + %)

(1—e*)x? +y* +20ex = 12
L

Polar coor. ———— —e=r= _fte
(r9) ¢ —rcos6 1+ecosO







=

Kepler's Law (F %), 1619)

80 R ITHELHI
Newton (4-4H, 1643-1727)
Physics:
- . - GMm
F = ma; F=—- 57
I

Mathematics: CALCULUS

Principia Mathematica B A% 2% 2 7 28
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Q: BE ¢, F& r BKERERE
MIHE =2

U 1) 2 Area = 2mrl =+ (---)?




Gauss =il 1777-1855
1818 HEHIE — s a4




% K= tim M)
Q—p |Q‘

B AR (invariant)

25

%
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k>0

Ny y 1

k<0

Ching-Lung Wang (NTU) 29/33



L S
SRELAAR A (== [ k)

FE r MEAR

L=2nr— §r3K+0(r3)

= ERENMAF, #REHEN—EEH !



Gauss-Bonnet [EF (& &, m4EE)
/KdA =2my(S)
S

b (S) 285 — 4 + T =2-2g

Euler number
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Fe T EnE I P AR i 5 T2 B A ?

Riemann (%%, 1855)

ds* = Zgijdxi Qdx’

Einstein (Z[X/}{riH, 1907-1915)

1
Rij— 58 = T;j

Nash 1951

YAU (ILAH, 1976 T8 (A TERLAY)
STRING THEORY ( Witten ---)
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