
´)ZDwÆh]~¡Òiªî EE0iâyzky
Mí6íÆSàÃ�ZŸsÅgzÝ~

·Ð eZË

Z̈y:¥x“ÐtÎag;ì�iâyzkyÅâ:HìXë@gõÆLzÆ
Ð�Ù�Â�ZgTtHƒZ‹ð�êì�z‰Üp~Ã*èìX�ygZ]ÆP�
�v}MäÔñÈVÆZLM\Ã�CÙZäz){ÐZ#îyät³ïÑ�z‰ÜZq�zg~

ÚìXZk»ZqM¸iƒ@ìZzgz{6»^™QZK¬zZàqª~MY@ìX,ƒ,
z‰Ü»¦g7HZzg‚b�ZâVZzg (Linear) ä¦S‚zZá (Bacon) œ~~"5½è EGE

Æi%æGLZWZÞ,œ~~ (Kant) Zzg». (Leibnitz) ÔÑ"2.ç JEEE (Newton) #ẑVÔ}EH
z‰Ü»¦g‚bZzg,�zâV~¸̈åXEHäMy»gt¹� (Linear) ¦S‚zZá

iây%Ë{gYjZáÆÇZzgÇìZzg7VgëgÐcìXiâyZq‡ì!¯Z]
ÚìXOç�zzZu]Æ�gxyz9pZ{ZÐ}ÐÌ*0YñZq (Self-Subsistent)

ÌZq‡ì!¯Z]ÚìXz{ZK�Â$wYìp»Ñ] (matter) „ƒÇXZÏ§bâ�{
ÆCÙ£xÐZkÅâ:Zq„ÃMñÏXOç�zzZu]»�gxãÃ,z„gìÇpZ{

f~V6Yðƒð¶Zzg�ßv (determinism) ZÐ}ÐÌ*0YñXZk�zg~ƒe
ZKÎaÅ¥fÔ‚bÐgz×™DÔ̧Z¹ËZzg!]6‡b™*ÂåXOç

Zzg\V»$©�î EG0Ãtå�iâyZzgky (physics) �,œ~ÆM¸iJâCÙ+ƒ43š5é EGG]
�zâVÇ�ZzgZy»ZCZCz��ìXp‚Û¾~66Š!]Å=ô~¯̀ƒ43š5é EGG]Å
*»òäqÑ]»gc$w�cZzgz{ßv�ƒeÆoÆ‚ñÒZKdi0Ï*ZggìÔ̧Z[

Y@ìX 6Š!]ÅgzÝ~ç5]»Ŷ{Ziuâh66gƒ�XZk»Z³ZiMí6íÃ
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ZLh]~´)ZDwäiâyzkyÆZÃc]6cÅìXpZk*y
Ã� Æ(Einstein) ~ëh]ÆÜsZk{6̈g™,ÐT~´)äMí6í

ZŸsÅgzÝ~iâyzky6cÅìXZkßg]~¡Òiªî EE0iâyzky6̈g™äÐ¬
t¢zg~ì��Z�q]ÅzŸs™�~Yñ@�¬x‡g~ÃZÐK~M‚ãƒXƒ

ÐH%Z�ìXëZÐZqVw (absolute space) Ð¬ëZk!]6̈g™,Ð�kÈÇ
Æ(uniform velocity) ÐzZã™,ÐX�Ûn™,�ZqÇh~Zq„‚~7Vgëg

‚BZøÆáZi~^g„ì)Zq„‚~7Vgëg»Èì�:ÂÇh~Ågëg
$rìZzg:ZkÅ‚(ZzgZø6Zq¦Sr~Çh~Åw•Å‚ÆáZi~g¿ƒð

ìXM\Zø69}Zkr~ÅMð*í�Zzgz{2ÅMCìXZk7VgëgÐZq
„‚~¹ƒðÇh~~´Ãð¿ZÏr~ÅMð*èìÔz{XƒÏ?�,œ~

»Ì¸�úòå�Zk (physics) ÆM¸iJZ̈yåt&g;ZzgZkz‰ÜJÅƒ43š5é EGG]
¹Çh~~Æƒñ¿ÅeöÆ_.ÌZkr~ÅMð2Å„ƒÏX�gZÝgzi%{
ÆŠ!]CD���zâVßgÂV~Mð'Z'ƒCìX!Öº�vËÚÅMðZk6«7
ì�ZÐ¾£xÐ*0Y@ìXM\pZ{Zø69}ƒVpZ{7VgëgÐZq‚~
¹ƒðÇh~~ƒV�zâVßgÂV~r~ÅMðZq„MñÏXZkŠ!C|Ã�Å
i!y~-V}Ð�kyÇìXCÙz{£x�VÐMð*8�ìÔ}Zøc¹ƒð
Çh~Ô�Û*Msge÷c�Û*B@ìXOçr~ÅMð�Û*ÆZN[6«7ìX

tÃtMí6íÐ¬Jƒ43š5é EGG]Å�*6Ycg;X�~Z66Š!]Æ
Zy6Š!]ÅzŸsÐ (Classical Physics) }ò‚tMñÂè`�¯̀ƒ43š5é EGG]

‡ÜìXMí6íz{âCÙƒ43š5é EGG]åTäZyŠ!]ÅzŸsÆa5091Y~Zq*
�Vt 1C ë�X (Special Theory of Relativity) Ãt7H&LLSàÃ�ZŸsóó

!]Á™È�~Yñ�6ÃbÐMí6í»ÑiâyzkyÆ!g}~6ìÑ]
»ZÖg7åXz{Â)6ZäŠ!]Æ‚B‚B(ƒ43š5é EGG]ÆZy6Š!]ÅzŸs™*
eLå�¯̀‚Û¾Æ‡1~7Mgì¸XpZk6Ãbä:ÜsZyƒŠ!]
ÅzŸs™�~ÉZkÐZ,}ò‚tMñXÐtÌè`�iâyzkyÇ7
�XOçZkÃbÆ_.qgz!ÑVw~r~ÅMð�Û*ÆZN[6«ƒÏXZk
6ÃbÆ_.Z¤ëZkr~ÅMðÃ)&ëäZø6Çh~Åw•Å‚~g3
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ƒZì(Zø69}ƒ™*8Zzgz{2ÅMñÂ¹Çh~Ðeö~Zkr~ÅMð2
ÅÐÁMñÏXXÁ?tZk6«ƒÇ�Çh~ÅgëgHìX¬xgëgÐ¹Çh~Å
ßg]~t�ÛtZÚðhZƒ@ì�ñ��{MÑ]ÐZk�ÛtÃ'Z{gZ„*CcZk»Z�kƒ*

e7X¸zzì�Mí6íÐ¬Z̈yÃLZk»Z0Zi{7ƒZåZzgZ¤6Š!]
�V ¾qw Æ}òÅzŸs~Ãð�‰Ü7:MCÂMí6íÃÌZk»Z0Zi{:ƒ@X

�VÇh~Ågëg(fYñÏt�ÛtÌ(kYñÇX�zu}ZÖp~)Çh~ÅgëgÅ‚
~(r~ÅMðÁƒCYñÏXÍcMí6íÆÃ�ZŸsÆ_.r~ÅMðZk
6«ƒÏ�ZÐ¾�Û*Ð*0Yg;ìXZk|ÃZyZÖp~ÒyHY@ì�kyÇ

7ÉZŸ°ìXZë!]tì�r~ÅMðL#7ƒÏªt*eì�r~¸T
ƒYñ!zzZkÅtì�Mí6íÆÃ�ZŸsÆ_.r~ÅMðZkz‰Ü#ƒ$Ë
ìZ¤Çh~ÅgëgÜ~gzÝÅgëgÆ'Z'ƒYñX)c�gì�Ü~gzÝÅgëg000681
é°²ì(XpZÏÃbÆ_.ËÚÅgëgÜ~gzÝÅgëgÐic�{7ƒ$Ë
ZzgËâ�~ÚÅgëg(J™gzÝÅgëgÆ'Z'Ì7ÅY$ËXZkaZkr~ÅMð

pZ{z{X„ÁƒYñÔ#7ƒ0ñÏX�Vt!]izg�}™ìÅì�Z(7ì�
Å‚~ (relative motion) r~ÅMðÁÃMCìÉr~ÅMðZkÅZŸ°w•

ƒC„Áì:MðÇ7ÉZqZŸ°ÚìXgzi%{Åi0Ï~Mð~t¶¥xc
Ck7ƒCYè¬xi0Ï~Ëâ�~ÚÅgëggzÝÅgëgÆ£«6¹„ÁƒC
ìXMð~t¶Zâ�ƒCì�ÃM*Â—ZÐñ��{‚³MÑ]Åæ�ÐÌ'Z{gZ„
*07YYXÜ~gzÝÅgëgZqÑÄàÏDÙZgé°²ì²ÔVwÆîg6ƒZð�i

ÅgëgPÎ¦°²Ðic�{7ƒCXgzÝÅgëgÆ£«6ZkgëgÅÃðw7X
ÆZŸ°ƒäÅZqZ+Vw�,ÐTÐëgzi%{ (value) Z[ëËÚÅ7

Åi0Ï~zZ��X�Ûn™,�ZqM�ò‚7ÿL«g69ZìZzgz{t�8ì�Zq�i
¦ñ‚iÆáZi~Zq„‚~7Vgëg)}04é°�(Æ‚BYg;ìX
�iÆZq#}~�VÃð9Å7�VÐ�iÆ!CÙÃ7nZqM�òöÆ‚t

Yg;ìÂ smoothly ´eñ8g;ìZzgeñÅäZkÆ‚tö67~ìXZ¤�i
#}ÆZ0gÆƒñ¿Ãt¥xƒÇ��i9ZìYèZkÆ‚tg¿äÐZk»
Ã,ps7ƒg;XOçz{�iÃ‚Á¾ÇªZkÅgëgÃ#!Zy�zâV~ÐÃy‚
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�Z[9ì?�iÅgëg04é°�ìc#?ëƒY…���zâV�Z[9�Yè
ÅÇS¤7ÉZqZŸ°ÚìXZkÅ7Zk6«ì�ë (matter) gëgâ�}

ZÐ¾�Û*Ð*í�XZŸ°oÅqzVÆaZÝ7»Ãð|x7X"—t
ìXZ̈yDÙZgzV'kJt&g;�â�}Å (characteristic) ÓxZŸ°qzVÅS¤

MðZqÇÚìXpMí6íÆÃ�ZŸsä�Cc�tÇÚ7ÉZŸ°
wgBìXZkaË�Û*~*L6ZkÅ7Zk�Û*Ågëg6«ƒÏX

¯̀ƒ43š5é EGG]Æ_.ky„7ÔiâyÌÇìXZ¤ëË�zzZu]Æ�gxV
iâãz9¥x™,Âz{Zk6«7ƒÇ�ë¾�Û*Ðâ^™gì�XZøƒc7V
gëgÐZq„‚~¹Çh~Ô�zâVßgÂV~iâãz9'Z'ƒÇXMí6íÆÃ�
ZŸsäec�t!]ÌßìXkyÅ§biâyÌZŸ°ìZzg�zzZu]iâyÆ

7Ã �gxyiâãz9ÌZkZ%6«ƒÇ�tz9¾�Û*Ðâ^HYg;ìXtZë!]
�kyZzgiâyZŸ°�ZzgMí6íÆÃ�ZŸsÆ_.Zq�Û*~ËzZ§Æ gì

¼g5kƒä»z‰Ü�zu}�Û*ÆiâyZzgky�zâVÆ‚BÚg�ìXZÏ§bZq
�Û*~ky)ªzZ§Æ¼g5kƒäÅ((�zu}�Û*~kyZzgiây�zâVÆ‚B

è Úg�ìXOçËzZ§Ã³™äÆa�:ÜsZkÅYñz̧qÉZkÆz‰Ü
¼g»ÌjZ!�bƒÇX

Mí6íäÃ�ZŸs5091Y~7HåX¼æ]�Zq̀ðgcè�ZV
kyZzgq (3-dimensional) R��~ � äCc�gcèÆÒpÐ (Minkowski) cîm

Æîg6 (space-time) ÆiâyÃ��îg6egR��~iâyzky (1-dimensional) $›å EN~
7HYYìXZk6p[�ðxZZzg�ßÍVätIÑzq™�c��V�V‚bF¹
™}ÏÔz‰ÜZKZÌÅ�}ÇZzgÜs��iâyzky»¦g!¹g{YñÇZzgZkeg

C2 z‰ÜƒÇZzg&R��kyÆƒVÐX´)ZDwë� (dimension) R��~�*~Zq$›å EN
~a¸$›å EN»¦gZk§b Þ¿^Ý$^Ö& äZKÂ[ (Ouspensky) �gzÏ'Zzk&4hÀö FE

Hì�tZ+‚ì��R��~ky~7p�R��~̂Zk‚~w•™CìX
T§b�zZ��~¥VÅZk‚~w•Ð�ZyÆZ0gñ��7ÔkyÆZ���XaZ
ƒD�ÔZÏ§bZÃð��~^Zk‚~w•™Cì�ZkÆZ0gñ��7Â
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ZkÐkyÆa¸$›å EN»¼gƒ*ecXt‚kyÅÐV4VÆÀ�~zZµƒÏX
)ëZk»¦g7™M1gcèÆÒpÐteì(X�VJÂt!]�g„ìpZk
�?ÐtùU"ƒZ�$›å ENLgZ,iây„ìXtZq5‚¢zgìp6�gcèÅæ�

Ð�è¸ìtiây7ìX´)ZDwägcèÆDÆ%Zk!]Ã”]ÐCk
HZzg™s™sÉÌ�c�aå�iây7ƒYzg:z‰Ü)ÇƒYñÇXtZka�
zZu]z̧q5k7ƒVÐÉëZyÐ�zegƒVÐX

Mí6íÆÃ�ZŸsÐZqi'�„ÂgzúƒCì C3 ´)ZDwÆìw~
Zzgz{t�iây)ÇìXYèZ¤iâyaå$›å ENìiâyzkV»ÔÂZkßg]~tâ'Ñix
MñÇ�ZkÃb~âèÅ§bw»z��Ì¬„Ð‡ììZzgZka³X®Z
iâäÅÃðMiZ�!w•e7Xz{¦g@7XjZ�_gzú7ƒDëZyÐÜs�zeg

‰Ü7gLX´)ZDw»t‹t ƒD�XÍcZ¤ëz‰ÜÃiâyzkV»aå$›å EN¦g™,Âz{z
!Ç�g„ìXgcè�ZV:ƒäÆ!z��t³ï%6´)ZDwÃyZ`d7HY*
ecX�g|tZ�ZnMí6íÆÃ�ZŸs67ÉZyßÍVÅÎa6ì�ZknÅ
!'™D�XMí6íÆÃ�ZŸs~egR��~iâyzkV»f™™DƒñÔ�
ßvZk|Ã�ÛZñl™��gcèÆ_.�zZàZkegR��~�*~iâyÅwz{

7ì�kyÅìXe{e{�R��~kyZzgq$›å EN~iây�zâVÇ�pegR��~
ZëNì ÚìXtz{ (pure imaginary) iâyzkV~aå�iây7ìÉZq)Ç

&ÃZ0Zi™äÐFZqßÍVÃç5]iâyzkVK~J�ØZg~7MðX´)ZDw
ä!Ç9¹�Çz‰ÜiâyzkV»aå)Ç($›å ENƒ„7YZzgz{ìÌ7!

�øg~8øLiâã�gZÝZqãÏ8øLkãìXz{t C4 ZKÂ[~Zzk&4hÀö FE��
�?Ì�ï��f4è XELZ̈ãÅ‚|ÆÒpÐZqX�zXc&R��~VÃaå$›å EN
iây„CkƒÇX>YV?ZknÆ�ÑbZL)xƒä»p�o]�X

R��~(kyÌÉ eg R��~iâyzkVÃ) eg �Vtf™Ì™�cYñ�´)ZDw
�ï�TÐß.aZƒä»ZÈwìX

Mí6íÆ4�qky»z��Çìp*ø C5 ´)·ZDwZLh]~��
ÆÒpÐZŸ°Xz{EHÆkÈÇÆÃbÃ��™D�YèëTÚ»Ìx@{
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™,Ô*ø)c�Û*Msge÷(ÆÒpÐz{$rYñÏX��*ø»£xZzgZkÅ
^Zzg�#Ö~Ìp~MCYñÏXZk Ô(mass) gëg$áÏÔZÏÆ_.ÚÅS

ÚìXw•Zzg (Self-subsistent) a¯̀ƒ43š5é EGG]»to{97�â�{Zq‡ì!¯Z]
jyÌ*øÆÒpÐZŸ°�X)�Ûn™,�Zø69}Zq*øÆÒpÐZq
Çh~7VgëgÐZq‚~^g„ìXZkÇh~~Æƒñ*øÆa¸Çh~
‚ÁƒÏXZ¤Çh~%Ëg¥Æ^g„ƒ)�iîg6e7(Zzg*øÇh~Ð!CÙ:�A
ÂZÐÇh~Åw•»Z�kJ:ƒÇ(XOç¯̀ƒ43š5é EGG]Åâ�e»u}Ðz��„

7XÃ�ZŸsŠg]Åcz†Ã7Éâ�}Æ0Zk¦g»{Ø™@ì�ÃðÚ
ky~ÜsË£x67~ìX¸z{¦gåTäâ�eÅ§s¯̀ƒ43š5é EGG]ÅgÉð
Å¶X]hZŸ¢4-ö

E
GGƒ43š5é EGG]~â�{ÃðxÚ7ì�TÅÜsq�$rgS�É

t!bmgpzZázZu]»ZqÂxìXMí6íäâ�}Æ¦g6ƒÐ»g~
¢[ÎðìXZyÆZÏÃ]äZ̈ã�Å7g~�~�zggkZz[Åã�g¿ìX

ätß³Z~H (Wildon Carr) �Vtf™Ì™�cYñ�ÂL*øóÆZEwÐz®y»g
äOîg (Nunn) å�ZŸs~*øÆai0{Zzg™8ïELÅgƒ*ÑiòìXp6zWá

6Cc�iâyzkV»�Û**øÅÎa67Éâ�~�*ÆZk£x6«ìTÐ*ø»Ÿ
zZhìXZkaZqgkge8M!ÌòYM*ø»»xuZ�x�}YìX

ZMí6íäZCSàÃ�ZŸs7HÂZkz‰ÜiâyzkVÃe{e{
)ªZÐZ�~zZu]Ðà]¯äÆ synthesis 1�åX�~M‚ãÔ (independently)

¿(ZzgÃ�ÃMÐ(JäÆat?mH��Z¤gcè~)Ç‚Ãaå$›å ENá1
YñÂZk2Ð}òqÝ™ä~¹M‚ãƒÏXZkz‰Ü�ßÍVÃtß.ƒ�

��áhz‰ÜZKwÅ[ìcÅg;ìZzgÂZzgp�cîm»Ìtìwå�MiZ�Z:w
ÐkyZzgiây¡‚-VÆîg6g{YNÐZzgMy»gZy�zâV»Z��ÔiâyzkV

„!¹gìÇXtÎa�g„7Xz‰ÜÅ»�wM`Ì‡ìì!aå$›å EN) (space-time)

ZqÇ$›å ENÐZq)Ç (physically) Çì²kyÆÐVR��Ç�XKãîg6
$›å EN~Y*e7X

ÆZßÁAz (Kant) ». (serial time)
$4hÒhÿ
G
è �z‰Ü C6 ´)ZDw'×h��
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ÃZq�zu}Ð�Úì (effect) Zzg¥w (cause) ÅYyìXA (causality) ¥w
ZkÆ_.z‰ÜÆÒpÐAå¥wÐ¬ƒÏXZk§bZ¤A7ƒÏÂ¥w

Ì7ƒÇXpZ¤z‰Ü$4hÒhÿ
G

ìÂ*øZzgÂxÆZq{mZN[Ð¥wAÐ¬
zZµƒYìX».ÆiâäJt!]9¶X´)ZDwB��Ã�ZŸs~ÌZ(
„ƒ@ìXZka$4hÒhÿ

G
z‰ÜÅßg]~».ZzgMí6íÆÃbJw7KYMX

Ð¬ƒYìXpt9ßg]qw7XMí6í (cause)A (effect) Zy~¥w
ÆÃ�ZŸsÆ_.Ëâ�~ÚÅgëgÔ(J™ÔÜ~gzÝÅgëgÐic�{ÂHÔZk
Æ'Z'Ì7ÅY$ËXtZqZ+g»z^ì&�g7HYYZzgZkÅzzÐ¥w

Ð¬7ƒYXëZqVwÐZkÃzZã™,ÐXZqM�ò;B (cause)A (effect)

~Èzta9ZìZzggzÝ~ZqZ̈ã@s6Íà`@ìX)c�gì�ÃðÚ�Zk
ƒ™øg~M\VJãXzg:z{Ú�Ã (reflect) z‰ÜÃMCìZgzÝZkÐF

7MñÏ(XZgzÝÍàÐFƒ™@sÅM\VJãÏÔA@sÃÍàÈzt
ÐÇ�3ð�}ÏZzgaègzÝÅgëg¹ic�{!ìÔz{gzÝ¹„Áz‰Ü~@sJ
VYñÏX¼z‰ÜÆ�ÔÍàÌ)TÅgëgÜ~gzÝÅgëgÐ¹„Áì(ZL
@sJVYñÏXZk§bAªÍà»ÈztÐÂZzg¥wªÍà»@sÐ”Z*Ô
z‰ÜÆÒpÐZÏFK~ÃMNÐXpZ¤ÍàÅgëgÜ~gzÝÅgëgÐic�{ì
ÂZkÐ¬�ÍàÆÈztÐäz‰ÜgzÝFƒ™@sÅM\VJãÔÍà@s

JV_ƒÏX�~gzÝÆ@sJî6ÔÍàÈztÐÇ�3ð�}ÏXZk§b
AZzg¥wÅFK$wYñÏXtFKÜsZkzzÐ$àì�â�~Ú)ÈztÅ
Íà(ÅgëgÜ~gzÝÅgëgÐ(|�ìXtì³».Æ¡Òiªî EE0z‰Ü»!@ëÔAZzg
¥wÅFK$wYäzZà{òp�l��zgƒYCìZ¤â�}ÅgëgÜ~gzÝÅgëgÐ
ÁƒYèZkßg]~ÍàÅgëgågzÝÅgëgÐÁgìÏZzgAz¥wÅFK7

$4hÒhÿ
G

»x³Mí6íÆÃ�ZŸsÅgzÝ~!¥xƒ@ì è $wnÏXtìz‰Ü
$4hÒhÿ
G
è �́)ZDwäZk$©�î EG0ÃÐZkñçq6̈g7HXzg:t!]zZãƒYC�z‰Ü

»ZßwAz¥wZzgÃ�ZŸs~Ãð§�7X
� C7 ´)ZDwäLLÀòÃ�ZŸsóóÅ¯6qÝ™�{}ò6Ì�ìXz{ë�
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�:Z±gÐ�¬YñÂÃ�ZŸs)SàZzgÀò(Å�zS:]�:Zqt�Zk
Ðic�{ (location) ÃtäZkìwÅÔ™�~ì�ËÚÅwky~ZkÆz̧q

7Xtz„ÃtåTÆ�Š*ƒ43š5é EGG]Ãâ�e»‡bƒ*7ZåX�zu~!]ZkÃb
Æ_.tì�ky»�ZgzæZgâ�}6ìXMí6íÆ4�q»Ñ]»t¦g�z{Zq

~zZµbk}Å§bìÔ97XÃ�ZŸsÆ_.kyp�pÐ„ (infinite) ÑpÐ„
X}Zq™}ÅRÃ³XtpÐ„ì�Zk6Ë (boundless) ìÍ%uuzVÆ (finite)

�zÕo»Ã,¥ìZzg%uuzVÆì�ZkÅR6ºƒñÃð)g{7MñÇXZk
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