
Z����
AÛ!U©!ÔnüZc

�ÉÂ

2011c¢§Hm�Æ

�ÉÂ Z����AÛ!U©!ÔnüZc



1($1��

�"��§�(::§Ì=(£§Ù¥Ø
¡�¢

7!7!Y!»!è

ùoA�1(�	§Ù¦�(���ð(§gX�½3��U¥�

þ§UU7¶$1(ùÙ¢Ò´/¥g=�À�A).
��o¬kùA�1(ûiu����û§�g1lÕA�ù

�Ò´�U©Æ�¥%ÆK§s¡

Z���

�ÉÂ Z����AÛ!U©!ÔnüZc



1($1��

�"��§�(::§Ì=(£§Ù¥Ø
¡�¢

7!7!Y!»!è

ùoA�1(�	§Ù¦�(���ð(§gX�½3��U¥�

þ§UU7¶$1(ùÙ¢Ò´/¥g=�À�A).
��o¬kùA�1(ûiu����û§�g1lÕA�ù

�Ò´�U©Æ�¥%ÆK§s¡

Z���

�ÉÂ Z����AÛ!U©!ÔnüZc



n5©²üZc

��þdPythagoras (6th C. BC) �Newton (17V) ùüZ
õc§n5©²(Civilization of Rational Mind) �Ì¶��?Ð
3uAÛ§U©�Ôn¶þãZ���K´0B�Û�Ø%ÆK§

Ù¥

�F1AÛÄ:Ø

Keplerµ#U©Æ

Newtonµg,óÆ�êÆ�n

K´n����p§; �nöq�kÙ�å!��!â»
���. Ú<\�§u<�g. �ùòVãÙ°�§ÚÓÆ��
g{'��.
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(�)AÛÄ:Ø(Foundation of Geometry):
�U©Æ�AÛÆ(Geometry & Astronomy of the Antiquity)

Pythagoras�ón5ME
�g,äk°{§Ú��S3��¶��±²

dê!'�Ú/G (Numbers, Ration & Shapes)dL9p§&
¢Ùn.
.¼Æ��½þAÛÄ:(Ð)Ø
AÛã� (Geoquake)µHippasus���uy

�ÉÂ Z����AÛ!U©!ÔnüZc



(�)AÛÄ:Ø(Foundation of Geometry):
�U©Æ�AÛÆ(Geometry & Astronomy of the Antiquity)

Pythagoras�ón5ME
�g,äk°{§Ú��S3��¶��±²

dê!'�Ú/G (Numbers, Ration & Shapes)dL9p§&
¢Ùn.
.¼Æ��½þAÛÄ:(Ð)Ø
AÛã� (Geoquake)µHippasus���uy

�ÉÂ Z����AÛ!U©!ÔnüZc



(�)AÛÄ:Ø(Foundation of Geometry):
�U©Æ�AÛÆ(Geometry & Astronomy of the Antiquity)

Pythagoras�ón5ME
�g,äk°{§Ú��S3��¶��±²

dê!'�Ú/G (Numbers, Ration & Shapes)dL9p§&
¢Ùn.
.¼Æ��½þAÛÄ:(Ð)Ø
AÛã� (Geoquake)µHippasus���uy

�ÉÂ Z����AÛ!U©!ÔnüZc



�U©Æ�AÛÆ: Eudoxus %CØ�Ä:Ø�ï

Eudoxus %CØ�Ä:Ø�ï

1) '��Kµ

a : b

{
<
>

}
m

n
⇔ n · a

{
<
>

}
m · b

2) %C½nµéu?¿���êN§ðkm¦�

m

N
< a : b <

m + 1
N

[Eudoxus JÑX8Ø¡�Archimedesú�ö§��þã½
n�Øy�â.]
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Eudoxus %CØ�Ä:Ø�ï(Y)

3) Ø�úÝ'a:bÚc:d�m���½��'X�²(.½µ

(i) �üöØ��§KÙ�´���"�½�§¤±3N v

��, Ù��u1/N . Ïd, c : dØ�U�Y%uþãm

N

Úm+1
N �m§½=k

c : d

{
<
>

}
a

b
⇐

{
c : d < m

N < a : b
c : d > m+1

N > a : b

(ii) dd��§üö���¿�^�Ò´§�Ú¤k'ê
(rational number)�k�Ó���'X

4) ½þ²¡AÛÄ:Ø�ï:
�qn�/½n�9y

Ý/¡Èúª�9y

5) �mëY5 (continuity) �@��©ÛÆ
(Analysis)�CÄ�é�
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�U©Æ{0

(i) /%Ø(¢D�å)

(ii) õ�)º: Eudoxus§Apollonius of Perga

(iii) Hipparchus (190-120 B.C.) of Rhode Island

(iv) PtolemyµAlmagest
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(�)#U©Æ(Astronomia Nova)

U©Æ�©²E, (Renaissance of
Astronomy)ÚU©ã�n�å

1. Copernicus (1473-1543)µRenaissance of Aristarchus

(310-230B.C.)�F%Øã
2. Tycho de Brahe (1546-1601)µ�c�±U�§å¦°O�U

©*ÿ
3. KeplerµAstronomia Nova. �cq"&¢§Z���ý��

xµ
Kepler’s laws of planets motions
¡ÈÆ§ý�Æ§±ÏÆ
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Vãµ
(i) é���c´�(1595c7�19F)
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#U©Æ: Vã(Y)

(iv) g��²µ/¥�¡ÈÆ; ò�#U©Æ�Ä:5�â»

(v) �c¡9ª»9§q�ý�µ
»(ý�Æ�uy

(vi) 2�2x§̂ n¤Ù:
Harmonica Mundi (1619)
�cq£Rý�¯Ì

Z���ªuý��x
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#U©Æ(Y)

�µ�{Ù¿§Uu�D§�{Ù¸

��µ/¥¡ÈÆ; ��µ/¥ý�Æ, etc.
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αi αj

µi

θi θj

µj
ri

rj

E

rj

ri
= sin αj sin µi

sin αi sin µj

(
ri
rj

)2 ?= ωj

ωi
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(n)Newtonµg,óÆ�êÆ�n(1687)

d1($1Æ��kÚå½Æ

ên©Û§°Ã¦°§�°�{§±{��§Ù°�3ueão
�Ä�·K�Øyµ

Ù�µ¡ÈÆ ⇔ �^å�%
Ù�µ¡ÈÆ + ý�Æ ⇒ �%åÚål²�¤�'
Ùnµþã·K�_·K
Ùoµ¥/þ!���Úåúª

{¤�5P��
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