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Õ‹Ì—‹ ›∆‹¬›√Ù‹›∆‹—‹‹ (Principia)

›Ì‹¨Í‹Õ‹‹â Üÿ. Δ‹ Â̧Í‹

Δ‹¬Ù¥‹‹Ì‹√‹‹ :

›À‹¬¸√‹œ‹‹ÿ —‹‡›√‹Ì‹›Ù‹⁄¸fl Ü‹Á… ëÂ›œÀ‹¬Ë â. Ù‹.
1209œ‹‹ÿ Ù≥‹Δ‹‹—‹ÂÍ‹fl, ü—‹‹”Â —‹‡›√‹Ì‹›Ù‹⁄̧ fl Ü‹Á… Ü‹ÁêÙ‹…≤⁄Â
â. Ù‹. 1096œ‹‹ÿ Õ‹±‹‹Ì‹Ì‹‹√‹‡ÿ Ô‹È ë”ÂÍ‹‡ÿ. ›À‹¬̧ √‹√‹fl Ü‹
À‹ÿ√‹Â —‹‡›√‹Ì‹›Ù‹⁄¸flÜ‹Â π‡›√‹—‹‹√‹fl Δ‹˜ÂÍ‹fl πÔ‹
—‹‡›√‹Ì‹›Ù‹⁄̧ flÜ‹Âœ‹‹ÿ√‹fl ƒ‹±‹‹—‹. ë‹Â±‹ °±‹Â Ô‹‹≥‹fl Δ‹±‹
›Ì‹§‹‹√‹œ‹‹ÿ —‹‡›√‹Ì‹›Ù‹⁄̧ fl Ü‹Á… ëÂ›œÀ‹¬Ë Ü‹ƒ‹Ï Δ‹≤¥‹fl
ƒ‹±‹‹—‹ Ü√‹Â ¥‹Â√‹‹ ›Ì‹æ‹≥‹fl⁄Ü‹Âœ‹‹ÿ √—‹‚̧ √‹ Ü√‹Â ≤‹›Ì‹⁄√‹ É‹‚À‹
Ë °±‹fl¥‹‹ ìÂ. Ü‹ À‹ÿ√‹Â ›Ì‹æ‹≥‹fl⁄Ü‹Â√‹Â π‡›√‹—‹‹ Õ‹‚Í‹fl Ëâ
Ô‹ëÂ ¥‹Âœ‹ √‹≥‹fl.

√—‹‚̧ √‹√‹fl ›Ëÿπƒ‹fl√‹fl Ô‹ÈÜ‹¥‹ Ë ”‹œ‹Õ‹”‹ÂÙ‹Â
≥‹—‹ÂÍ‹fl., ¥‹ÂÜ‹Â àƒÍ‹Á√≤-Ì‹‡ÍÙ‹≥‹‹ÂΔ‹⁄ (Woolstharpe)œ‹‹ÿ
â. Ù‹. 1642œ‹‹ÿ ›√‹—‹¥‹ Ù‹œ‹—‹ ë”¥‹‹ÿ Ì‹ ẪÍ‹‹ÿ Ë√œ‹ÂÍ‹‹.
ÜÂ Ëœ‹‹√‹‹œ‹‹ÿ √—‹‚̧ √‹√‹fl ¢Ì‹Ì‹‹√‹fl ô‹±‹fl Ü‹Âìfl Ô‹ê—‹‹
˜¥‹fl. Ü‹ ãΔ‹”‹ÿ¥‹ Ë√œ‹√‹‹ ≥‹‹Â≤‹ë œ‹›˜√‹‹ Δ‹ ẪÍ‹‹ÿ Ë
¥‹Âœ‹√‹‹ ›Δ‹¥‹‹√‹‡ÿ ›√‹¡‹√‹ ≥‹—‹‡ÿ ˜¥‹‡ÿ. ¥‹Âœ‹√‹‹ ›Δ‹¥‹‹√‹‡ÿ √‹‹œ‹ Δ‹±‹
Ü‹âîÂë √—‹‚̧ √‹ ˜¥‹‡ÿ. Ü‹âîÂë√‹fl É‹”fl ë”‡±‹¥‹‹ ¥‹‹Â ¥‹Â
ÜÂ ëÂ ¥‹ÂÜ‹Â μ‹±‹ Ì‹Û‹⁄√‹‹ ˜¥‹‹ ¥—‹‹”Â ¥‹Âœ‹√‹fl œ‹‹¥‹‹ÜÂ ¥‹Âœ‹√‹Â
¥‹Âœ‹√‹fl π‹πfl√‹fl Δ‹‹Ù‹Â œ‹‚ëfl√‹Â À‹fl°ÿ Í‹ƒ√‹ ë—‹‹¤ ˜¥‹‹ÿ.
Ü‹É‹”Â ¥‹Â ›Ì‹¡‹Ì‹‹ À‹√‹¥‹‹ÿ Δ‹‹ì‹ÿ Ü‹Ì—‹‹ÿ Ü√‹Â √—‹‚̧ √‹√‹Â
É‹Â¥‹flœ‹‹ÿ °Â≤Ì‹‹ É‹‚À‹ Ë Δ‹¬—‹¥√‹ ë—‹‹Â⁄, Δ‹±‹ √—‹‚¸√‹√‹Â
É‹Â¥‹flœ‹‹ÿ ë‹Ââ ”Ù‹ √‹ ˜¥‹‹Â. Ü‹ À‹‹À‹¥‹Â √—‹‚̧ √‹√‹‹ œ‹‹œ‹‹
Ü√‹Â √—‹‚̧ √‹√‹‹ Ë‚√‹‹ ›Ô‹ö‹ë Ì‹úú‹Â Δ‹≤“‹. √—‹‚̧ √‹√‹‹ œ‹‹œ‹‹
ëÂ›œÀ‹¬Ëœ‹‹ÿ Õ‹±‹ÂÍ‹‹ ˜‹Ââ√‹Â, √—‹‚¸√‹√‹Â ëÂ›œÀ‹¬Ëœ‹‹ÿ Õ‹±‹Ì‹‹
œ‹‹ÂëÍ—‹‹Â. ëÂ›œÀ‹¬Ë —‹‡›√‹Ì‹›Ù‹⁄¸flœ‹‹ÿ 26 Ì‹Û‹⁄√‹fl Ì‹—‹Â √—‹‚¸√‹
Í‹‚ëÂ›Ù‹Ü√‹ Ü¡—‹‹Δ‹ë À‹√—‹‹ Ü√‹Â ô‹±‹‹ À‹¡‹‹ ›Ì‹Û‹—‹‹Âœ‹‹ÿ
Ù‹ÿÔ‹‹Â¡‹√‹ ë—‹‡¤. √—‹‚¸√‹Â ÜÂë Ù‹”Ù‹ œ‹°√‹‹Â ƒ‹¬ÿ≥‹ Δ‹±‹ Í‹É—‹‹Â
ìÂ. Ü‹ Δ‹¬‹Â…ÂÙ‹” √—‹‚̧ √‹ Ü√‹Â ¥‹Âœ‹√‹‹ Δ‹‡Ù¥‹ë ›Ì‹Ô‹Â
›Ì‹æ‹≥‹fl⁄Ü‹Â√‹‹ œ‹¥‹ Ë‡π‹ Δ‹¬ë‹”√‹‹ ìÂ. ÜÂë ›πÌ‹Ù‹ √—‹‚̧ √‹
—‹‡›√‹Ì‹›Ù‹⁄̧ fl ëÁœΔ‹Ù‹œ‹‹ÿ ú‹‹Í‹¥‹‹-ú‹‹Í‹¥‹‹ Ë¥‹‹ ˜¥‹‹ ¥—‹‹”Â

ÜÂë ›Ì‹æ‹≥‹fl⁄ÜÂ ¥‹Âœ‹√‹Â °Ââ√‹Â ¥‹Âœ‹√‹‹ ›œ‹μ‹√‹Â ë ‡̊ÿ, ``Ü”Â,
Ë‡Ü‹Â, Ü‹ Ëâ ” ẪÍ‹‹ Δ‹¬‹Â…ÂÙ‹”Â ÜÂÌ‹‡ÿ Δ‹‡Ù¥‹ë Í‹É—‹‡ÿ ìÂ
ëÂ ËÂ √‹ ¥‹‹Â ¥‹Â ëÂ À‹flË‡ÿ ë‹Ââ Ù‹œ‹¢ Ô‹ëÂ.''

Ù‹‚—‹⁄ Ü√‹Â ¥‹Â√‹fl Ü‹Ù‹Δ‹‹Ù‹ Õ‹¬œ‹±‹ ë”¥‹‹ ƒ‹¬̃
Ì‹úú‹Â√‹‡ÿ Ü‹ëÛ‹⁄±‹-À‹Ï ¥‹Âœ‹√‹‹ Üÿ¥‹”√‹‹ Ì‹ƒ‹⁄√‹‹ Ì—‹Ù¥‹
Δ‹¬œ‹‹±‹œ‹‹ÿ ìÂ ¥‹Â  ô‹±‹‹ À‹¡‹‹ œ‹‹√‹¥‹‹ ≥‹—‹ÂÍ‹‹. Ü‹ Ü‹ëÛ‹⁄±‹
-À‹Ï √—‹‚¸√‹√‹‹ ƒ‹‡”‡¥Ì‹‹ëÛ‹⁄±‹√‹‹ ›√‹—‹œ‹ ¥‹”flëÂ Ü‹ÂÏÉ‹‹—‹

ìÂ Ü√‹Â ¥‹Â√‹Â                     ≥‹fl πÔ‹‹⁄Ì‹Ì‹‹œ‹‹ÿ

Ü‹Ì‹Â ìÂ. Ü˜Œ—‹‹ÿ m
1
- Û¤·î¤Ÿ¬¤fl◊ πÏî¤, m

2
- √¤¡̂ ¬¤fl◊ πÏî¤,

r Û¤·î¤Ÿ Ö¬¤‰ √¤¡̂  Ï¤õõ¤‰¬¤fl◊ Ö¬¤‰ G Öõ¤Î í‰. ≈¤·◊í‹±î¤¤

≥¤¤“¤ ä≈¤“¬¤¤ ê¤Œ¤¬¤¤ ê¤“∞¤‰ ≈¤·◊í‹±î¤¤‰ ≥¤¤“¤‰ ` ‰̂È¤fi¬¤¤‰
≥¤¤“¤‰' ≥¤“fiê‰ Ö¤‰ÎÇ¤¤î¤ í‰. Ö¤ Ç¤√¤¤‰ÎÓ¤¤Û¥¤fi Ö¬¤‰
√¤‹∞¤≥¤Ó¤¤Û¥¤fi ±¤Ê. Ö‰±Œ¤¤‰¬± ‰̂È¤fi (Edmond Halley),
ˆ·ê¬¤¤ ‹¬¤î¤Œ¤≤¤fi †∞¤fi≥¤¤  ¤¬¤‰È¤¤ Ã¤¤Â‹≥¤êÓ¤¤Û¥¤fi “¤Ê ¤ Ÿ̊
·̂ê (Robert Hooke) Ö¬¤‰ Œ¤¤‰̊ fi Ö¤√¤Œ¤¤◊  ¤Îfi √¤î¤‰È¤¤

È¤◊±¬¤¬¤‰ »“fi≤¤fi  ¤¤◊¿¤¬¤¤“ ‹óÛ˚¤‰»“ “‰¬¤ (Christoper
Wren) ¥¤∞¤‰ Á∞¤ Ö¤êÚ¤Ÿ∞¤- ¤Î Ö¬¤‰ √¤¡̂ ¬¤fi Ã¤¡Œ¤∞¤
êô¤¤¬¤¤ Ö¤ê¤“ Ï¤õõ¤‰¬¤¤ Û¤◊ ¤◊¿¤¬¤fi õ¤õ¤¤Ÿ ê“≥¤¤ ˆ≥¤¤. ¥¤∞¤‰
Á∞¤‰ 1684Œ¤¤◊ † ‰̂“ êî¤fl⁄ ê‰ Á‰ Ö¤êÚ¤∞¤- ¤Î Ö¬¤‰ √¤¡̂ ¬¤fi
Ã¤¡Œ¤∞¤ êô¤¤¬¤¤ Ö¤ê¤“ Ï¤õõ¤‰¬¤¤‰ Û¤◊ ¤◊¿¤  ¤≥¤¤Ï¤Ó¤‰ ≥¤‰¬¤‰ 40
‹Ó¤‹È¤◊√¤¬¤fl◊ Ü¬¤¤Œ¤ Ö¤≈¤fiÓ¤fl◊. ·̂ê Ö‰Ï¤fl◊ Œ¤¤¬¤≥¤¤ ˆ≥¤¤ ê‰ ≥¤‰Ö¤‰
Ö¤ Û¤“Î≥¤¤≤¤fi ê“fi Ó¤êÓ¤‰ ≈¤∞¤ ≥¤‰Œ¤∞¤‰ ê“fi ¬¤  ¤≥¤¤Ïî¤fl.◊

‰̂È¤fi Ö¤Ê√¤Û˚, 1684Œ¤¤◊ ¬î¤·̊ ¬¤¬¤‰ Œ¤ÎÏ¤¤ ê‰‹Œ ¤¡Á
√¤î¤‰È¤¤.  ¤◊¬¤‰ Ï¤õõ¤‰ ò¤∞¤fi Ï¤¤≥¤¤‰ ≤¤à. Ö¤Ç¤“‰ ‰̂È¤fi≤¤fi
≈¤·íñ¤ Ï¤√¤“ ¬¤ “ ‰̂Ï¤¤î¤fl◊. †‰ √¤¡̂  Û¤·î¤Ÿ¬¤fi Ö¤Û¤≈¤¤Û¤
≈¤‹“Ã¤¡Œ¤∞¤ ê“≥¤¤‰ ˆ¤‰î¤ Ö¬¤‰  ¤◊¬¤‰ Ï¤õõ¤‰¬¤fl◊ Ö¤êÚ¤Ÿ∞¤- ¤Î
Ö◊≥¤“¬¤¤ Ï¤√¤Ÿ¬¤¤ Ïî¤Û≥¤ ≈¤¡Œ¤¤∞¤Œ¤¤◊ ˆ¤‰î¤ ≥¤¤‰ √¤¡̂ ¬¤fi
Ã¤¡Œ¤∞¤êô¤¤¬¤¤‰ Ö¤ê¤“ ≥¤Œ¤¤“fi ø‹Ú˚Ö‰ ê‰Ï¤¤‰ ˆ¤‰î¤ ? ¬î¤·̊ ¬¤‰
≥¤fl“≥¤ Á ÁÏ¤¤ ¤ Ö¤≈î¤¤‰ ê‰ ≥¤‰ Ã¤¡Œ¤∞¤êô¤ ä≈¤Ï¤È¤î¤fi
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1
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(elliptic) í‰. ‰̂È¤fi ÁÏ¤¤ ¤≤¤fi Öõ¤◊ ¤¤‰ ≈¤¤Œî¤¤ Ö¬¤‰
Ö¤¬¤◊‹∏≥¤ ≤¤î¤¤ Ö¬¤‰ ≈¤·íñfl◊ ê‰ ≥¤Œ¤‰ êà “fi≥¤‰ †∞¤¤‰ ?
¬î¤·˚¬¤‰ Á∞¤¤Ïî¤fl◊ ê‰ ≥¤‰Œ¤∞¤‰ Ö¤ √¤∞¤fi  ¤≥¤¤Ïî¤fl◊ í‰. ‰̂È¤fiÖ‰
êfl≥¤·̂ È¤≥¤¤≤¤fi Ö¤ ê¤Œ¤ †‰Ï¤¤¬¤fi Ç¤· ¤ Á á≥¤‰†“fi  ¤≥¤¤Ï¤fi.
¬î¤·˚¬¤‰ ≥¤‰Œ¤¬¤¤◊ ò¤∞¤¤◊ ê¤Œ¤¤‰Œ¤¤◊ Ö¤ ê¤Œ¤ Ó¤¤‰¿¤Ï¤¤¬¤¤‰ Ç¤· ¤
≈¤¡î¤≥¬¤ êî¤¤‰Ÿ, ≈¤∞¤ Ö¤ ê¤Œ¤ Ö¤  ¤¿¤¤◊ ê¤Œ¤¤‰Œ¤¤◊≤¤fi Ó¤¤‰¿¤fi
¬¤ Ó¤èî¤¤ Ö¬¤‰ ¬î¤·˚¬¤‰ Ç¤‰∏ Û¤¤≤¤‰ Á∞¤¤Ïî¤fl◊ ê‰ »“fi≤¤fi  ¤¿¤fl◊
√¤∞¤fi¬¤‰ ≥¤Œ¤¬¤‰ Œ¤¤‰êÈ¤fi Ö¤≈¤Ó¤‰.

¬î¤·̊ ¬¤‰ Ö¤≈¤‰È¤¤ Ï¤õ¤¬¤ ≈¤¡Œ¤¤∞¤‰ »“fi≤¤fi  ¤¿¤fl◊ √¤∞¤Ï¤¤
Œ¤◊±ñ¤, ≈¤∞¤ Á‰ Ã¤¡Œ¤∞¤êô¤¤ ä≈¤Ï¤È¤î¤fi Ö¤Ï¤Ï¤fi †‰àÖ‰ ≥¤‰
Ö¤Ï¤≥¤fi ¬¤ ˆ≥¤fi. Ö¤≤¤fi  ¤fi° “fi≥¤≤¤fi √¤∞î¤fl◊ Ö¬¤‰
Ã¤¡Œ¤∞¤êô¤¤ ä≈¤Ï¤È¤î¤fi Œ¤Îfi. ≥¤‰Œ¤∞¤‰ »“fi≤¤fi ≈¤ ‰̂È¤fi “fi≥¤‰
≈¤∞¤ √¤∞î¤fl◊ Ö¬¤‰ Ö¤Ç¤“‰ Ã¤¡Œ¤∞¤êô¤¤ ≥¤‰ “fi≥¤‰ ≈¤∞¤
ä≈¤Ï¤È¤î¤fi Œ¤Îfi. ¬¤Ï¤‰Œ ¤“, 1684Œ¤¤◊ »“fi≤¤fi √¤∞¤‰È¤fi
Û¤¤‹ ¤≥¤fi ¬î¤·̊ ¬¤‰ ±¤Ê. Ö‰±Ï¤±Ÿ ≈¤‰√¤‰̊  (Edward Pagat)¬¤fi
Û¤¤≤¤‰ ‰̂È¤fi¬¤‰ Œ¤¤‰êÈ¤fi Ö¤≈¤fi. ‰̂È¤fiÖ‰ Ö¤  ¤¿¤¤ ê¤Œ¤Œ¤¤◊
ÖÛ¤¤¿¤¤“∞¤ Û¤ÁŸ¬¤¤≥Œ¤ê êÈ≈¤¬¤¤Ó¤›è≥¤ †‰à¬¤‰ ≥¤fl“≥¤ Á
¬¤Ï¤‰Œ ¤“ Œ¤¤Û¤Œ¤¤◊ ¬î¤·̊ ¬¤¬¤‰ Œ¤ÎÏ¤¤ √¤î¤¤ Ö¬¤‰ Ö¤  ¤¿¤¤◊
≈¤‹“∞¤¤Œ¤¤‰ ≈¤¡‹Û¤º ê“Ï¤¤ Œ¤¤ ‰̊ ¬î¤·̊ ¬¤¬¤‰ Û¤Œ¤†Ï¤fi Ó¤ê¤î¤.

Ö¤ ¬¤¤Δ¿¤ Á‰ `De motu Corporum in
gyrum (On the motion of bodies in an
orbit)' ≥¤“fiê‰ Ö¤‰ÎÇ¤¤î¤ í‰, ≥¤‰Œ¤¤◊ ¥¤∞¤ Ïî¤¤Çî¤¤Ö¤‰, õ¤¤“
Ö¬¤flŒ¤¤¬¤¤‰ (hypotheses),  ¤‰ ≈¤·Ï¤Ÿ ≈¤¡Œ¤‰î¤¤‰ (Lemmas)
Ö¬¤‰ 11 ‹Ï¤¿¤¤¬¤¤‰ (Propositions) í‰ Ö¬¤‰ Á‰Œ¤¤◊ Ï¤√¤Ÿ¬¤¤
Ïî¤Û≥¤¬¤¤‰ ê¤î¤∏¤‰ Ö¬¤‰ ä≈¤Ï¤È¤î¤fi (elliptic) Ã¤¡Œ¤∞¤êô¤¤
†‰±¤î¤‰È¤fi í‰ ≥¤‰  ¤≥¤¤Ïî¤fl◊ í‰.

¬î¤·˚¬¤‰ ≥¤‰Œ¤¬¤¤◊ Ç¤√¤¤‰ÎÓ¤¤Û¥¤ Ö¬¤‰ √¤‹≥¤‹Ï¤£¤¤¬¤¬¤¤◊
Û¤◊Ó¤¤‰¿¤¬¤¬¤¤◊ ≈¤‹“∞¤¤Œ¤¤‰ ê¤‰àÖ‰ ¬¤ êˆfi ˆ¤‰î¤ ≥¤‰Ï¤fi Û¤≥¤≥¤
Ö¬¤‰ Û¤Ç¤≥¤ Œ¤ ‰̂¬¤≥¤ ê“fi¬¤‰, `Philosophiae
Naturalis Principia Mathematica (Math-
ematical Principles of Natural Sciences)'Œ¤¤◊
Ö¤≈î¤¤◊. Ö¤ ≈¤flÛ≥¤ê È¤Ê‹˚¬¤ Ã¤¤Ú¤¤Œ¤¤◊ í‰. Ö¤ ≈¤flÛ≥¤ê¬¤‰
È¤Ê‹˚¬¤ Ã¤¤Ú¤¤Œ¤¤◊ ·̊◊êŒ¤¤◊ `Principia (Fundamental
Principles)' ≥¤“fiê‰ Ö¤‰Ç¤Ï¤¤Œ¤¤◊ Ö¤Ï¤‰ í‰. ¬î¤·̊ ¬¤‰ ≥¤‰Œ¤¬¤¤
Ó¤“fi“¬¤fi Á“¤î¤‰ ê¤Î° “¤Çî¤¤ Ï¤√¤“ È¤Çî¤fl◊. ≥¤‰Œ¤¬¤¤
Ó¤“fi“¬¤‰ Ç¤¤Ï¤¤¬¤fl◊ Ö¬¤‰ çò¤Ï¤¤¬¤fl◊ †‰àÖ‰ ≥¤‰ ≈¤∞¤ Ã¤·È¤fi
√¤î¤¤. ≈È¤‰√¤¬¤¤ Ï¤Ú¤¤‰ŸŒ¤¤◊ Á‰ ≥¤‰Œ¤¬¤¤‰ ÁflÛÛ¤¤‰ ˆ≥¤¤‰, ≥¤‰ ÁflÛÛ¤¤‰

Ö¤ ≈¤flÛ≥¤ê È¤Ç¤Ï¤¤Œ¤¤◊ ˆ≥¤¤‰. åÃ¤¤-åÃ¤¤ ËŒ¤Œ¤¤◊ Á ≤¤¤‰±fl◊ê
Ç¤¤≥¤¤. åÃ¤¤-åÃ¤¤ ≥¤‰Œ¤¬¤¤ Œ¤‰Á ä≈¤“ È¤Ç¤≥¤¤. Á¤‰ Ö‰
 ¤ˆ¤“ ÁÏ¤¤¬¤fi ‹ ◊̂Œ¤≥¤ ê“≥¤¤ ≥¤¤‰ Ö‰Ï¤fl◊ È¤¤√¤≥¤fl◊ ê‰ ≥¤‰ Ç¤¤‰Ï¤¤à
√¤î¤¤ í‰. Ö›Û≤¤“ ˆ¤‰î¤ ≥¤‰ “fi≥¤‰ õ¤¤È¤≥¤¤. ê¤‰à ≈¤∞¤ ê¤“∞¤
Ï¤√¤“ åÃ¤¤ “ ‰̂≥¤¤ Ö¬¤‰ ≥¤‰Œ¤¬¤fi ËŒ¤Œ¤¤◊ ≈¤∞¤ ≈¤¤í¤ Ö¤Ï¤fi
Á≥¤¤. ≥¤‰Œ¤¬¤fi Ö¤Û¤≈¤¤Û¤ ˆÛ≥¤‹È¤‹Ç¤≥¤ ≈¤¤‰≤¤fi¬¤¤◊ ˆ†“¤‰
≈¤¤¬¤¤◊ ≈¤±‰È¤¤◊ Ö¬¤‰ Ö‰Œ¤¤◊î¤‰ ò¤∞¤¤◊î¤‰ õ¤¤“ ∏¤î¤ê¤ ≈¤ˆ‰È¤¤◊¬¤¤◊
Ö¬¤‰ ≥¤¤“fiÇ¤ Ï¤√¤“¬¤¤◊ ≈¤∞¤ Ç¤“¤◊. ≥¤‰Œ¤∞¤‰ ê¤‰à ‹∏Ï¤Û¤ Ö¤
“fi≥¤‰ È¤Ç¤‰È¤fl◊ ¬¤ ̂ ≥¤fl◊. Ö‰ê Á Ö¤Ó¤¤≤¤fi È¤Ç¤≥¤¤ : ê¤‰à ‹∏Ï¤Û¤
Ö‰ê-Ö‰ê Ó¤ ∏ ê¤‰à Ï¤¤◊õ¤Ó¤‰. êÈ¤¤ê¤‰¬¤¤ êÈ¤¤ê¤‰ Ç¤¤Ï¤¤¬¤fi
ê‰ çò¤Ï¤¤¬¤fi ≈¤“Ï¤¤ êî¤¤Ÿ ‹Û¤Ï¤¤î¤ äõõ¤ ê¤‰‹˚¬¤¤‰ √¤¡◊≤¤ È¤Çî¤¤
ê“fi¬¤‰ Book I Ö‰‹≈¤¡È¤, 1686Œ¤¤◊ ‰̂È¤fi¬¤‰ Œ¤¤‰êÈ¤fi Ö¤≈¤fi.
ˆ‰È¤fiÖ‰ “¤Êî¤È¤ Û¤¤‰Û¤¤î¤˚fi¬¤‰ Á∞¤¤Ïî¤fl◊ ê‰ ¬î¤·˚¬¤¬¤fl◊ ≈¤flÛ≥¤ê
I Œ¤Íî¤fl◊ í‰ Ö¬¤‰ Œ¤‰, 1686¬¤¤ “¤‰Á Ö¤ ≈¤flÛ≥¤ê í≈¤¤Ï¤Ï¤¤¬¤¤‰
‹¬¤∞¤Ÿî¤ È¤‰Ï¤¤Œ¤¤◊ Ö¤Ïî¤¤‰ Ö¬¤‰ ‰̂È¤fi¬¤‰ Ö¤ í≈¤¤Ï¤Ï¤¤¬¤fl◊ ê¤Œ¤
Û¤¤Δ≈¤Ï¤¤Œ¤¤◊ Ö¤Ïî¤fl◊. ò¤∞¤fi ¤¿¤fi Œ¤flÓê‰È¤fiÖ¤‰ Ö¤Ï¤fi ≈¤∞¤
‰̂È¤fiÖ‰ Œ¤¤õ¤Ÿ 6, 1687¬¤¤ “¤‰Á Book II ¬î¤·̊ ¬¤ †‰±‰≤¤fi

Œ¤‰ÎÏ¤fi¬¤‰ Ö‰‹≈¤¡È¤ 4, 1687¬¤¤ “¤‰Á Book III ¬î¤·̊ ¬¤
†‰±‰≤¤fi Œ¤‰ÎÏ¤fi¬¤‰ ÁflÈ¤¤à 1687Œ¤¤◊ ¬î¤·˚¬¤¬¤‰ È¤Çî¤fl◊ ê‰,
``Ö¤Ç¤“‰ ≥¤Œ¤¤“¤◊ ≈¤flÛ≥¤ê¬¤¤‰ Ö◊≥¤ Ö¤Ïî¤¤‰. (At last
brought your book to an end)'' ‰̂È¤fi¬¤fl◊ Ã¤¤“‰
ê¤Œ¤ ≥¤¤‰ ¬î¤·˚¬¤ ≈¤¤Û¤‰ È¤Ç¤¤Ï¤Ï¤¤¬¤fl◊ ˆ≥¤fl◊. “¤Êî¤È¤ Û¤¤‰Û¤¤î¤˚fi
≈¤¤Û¤‰ Ö¤ ≈¤flÛ≥¤ê í≈¤¤Ï¤Ï¤¤¬¤¤ ≈¤ÂÛ¤¤ ¬¤ ˆ¤‰à¬¤‰ ‰̂È¤fi¬¤‰  ¤¿¤fl◊
Ç¤õ¤Ÿ Ö¤≈¤Ï¤fl◊ ≈¤±ñfl◊. ‰̂È¤fi¬¤‰ Ö¤≈¤∞¤‰ ≥¤‰Œ¤¬¤¤ ≈¤·◊í‹±î¤¤
≥¤¤“¤¬¤¤ ê¤Œ¤¬¤¤ ê¤“∞¤‰ Ö¤‰ÎÇ¤fiÖ‰ ífiÖ‰, ≈¤∞¤  ¤ fl̂
Ö¤‰í¤ È¤¤‰ê¤‰¬¤‰ ‹Ï¤£¤¤¬¤¬¤fl◊ Ç¤· ¤ Á Ö√¤≥î¤¬¤fl◊ ≈¤flÛ≥¤ê
í≈¤¤Ï¤fi¬¤‰ ≈¤¡‹Û¤º ê“Ï¤¤¬¤¤ ‰̂È¤fi¬¤¤ ÖŒ¤·Èî¤ ê¤Œ¤¬¤fi Ç¤ ¤“
ˆÓ¤‰.

Ö¤Ç¤“‰ 1687Œ¤¤◊ ¬î¤·˚¬¤¬¤fl◊ È¤Ê‹˚¬¤ Ã¤¤Ú¤¤Œ¤¤◊
È¤Ç¤¤î¤‰È¤fl◊ ≈¤flÛ≥¤ê, ``Philosophiae Naturalisis
Principia Mathematica'' ≈¤¡‹Û¤º ≤¤î¤fl◊. Ö¤
ÖÂ‹≥¤ˆ¤‹Û¤ê ≈¤¡Û¤◊√¤ ˆ¤‰à¬¤‰ Ö¤ ≈¤flÛ≥¤ê¬¤fl◊ ≈¤ˆ‰È¤fl◊ ≈¤¤¬¤fl◊
Ö¤ê„‹≥¤-1Œ¤¤◊ Ö¤≈î¤fl◊ í‰.

≈¤ ‰̂È¤fi 400 ≈¤¡≥¤¤‰ í¤≈¤Ï¤¤Œ¤¤◊ Ö¤Ï¤‰È¤fi Ö¬¤‰ ¬¤Ï¤
‹Ó¤‹È¤◊√¤ ≥¤‰ Û¤Œ¤î¤‰ ≥¤‰¬¤fi ‹ê◊Œ¤≥¤ ˆ≥¤fi. ˆ‰È¤fiÖ‰ ¬î¤·˚¬¤¬¤‰
ÁflÈ¤¤à 5, 1687¬¤¤ “¤‰Á 40 ≈¤flÛ≥¤ê¤‰ ê‰‹Œ ¤¡Á Œ¤¤‰êÈ¤fi
Ö¤≈¤‰È¤¤◊.  ¤fi° Ö¤Ï¤„‹μ¤ (È¤Ê‹˚¬¤Œ¤¤◊) ÁflÈ¤¤à 1713 Ö¬¤‰
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¥¤fi° Ö¤Ï¤„‹μ¤ ¬î¤·̊ ¬¤¬¤¤ ÖÏ¤Û¤¤¬¤ (20 Œ¤¤õ¤Ÿ, 1727)
≈¤ ‰̂È¤¤◊ Œ¤¤õ¤Ÿ 1726Œ¤¤◊  ¤ˆ¤“ ≈¤±‰È¤fi. Ö¤ ≈¤flÛ≥¤ê¬¤fl◊ Ö◊√¤¡‰°
Ã¤¤Ú¤¤◊≥¤“ Ö‰¬±‡ Œ¤¤‰̊  (Andrew Motte)Ö‰ ê“‰È¤fl◊ Ö¬¤‰
≥¤‰ 1729Œ¤¤◊ ≈¤¡‹Û¤º ≤¤î¤fl◊. Œ¤¤‰̊ ¬¤¤ 1729¬¤¤ Ã¤¤Ú¤¤◊≥¤“¬¤‰
1803Œ¤¤◊ È¤◊±¬¤Œ¤¤◊ »“fi≤¤fi í¤≈¤Ï¤¤Œ¤¤◊ Ö¤Ï¤‰È¤fl◊. «È¤¤‰‹“Ö¬¤
êÊ†‰‹“Ö‰ (Florian Cajori) Œ¤¤‰̊ ¬¤¤ Ã¤¤Ú¤¤◊≥¤“¬¤‰ »‰“
≥¤≈¤¤Û¤fi¬¤‰ 1934Œ¤¤◊ î¤fl‹¬¤Ï¤‹Û¤Ÿ˚fi Ö¤Ê» ê‰‹È¤»¤‰‹¬¤Ÿî¤¤ ≈¤¡‰Û¤‰,
``‹≈¤¡‹¬Û¤‹≈¤î¤¤''¬¤fl◊ Û¤fl◊∏“ Ö◊√¤¡‰° Ã¤¤Ú¤¤◊≥¤“ ≈¤¡‹Û¤º ê“‰È¤fl◊.
Ö¤ Ö¤Ï¤„‹μ¤ Ö±¿¤¤ õ¤¤Œ¤±¤¬¤¤  ¤¤Ü›¬±◊√¤Ï¤¤Îfi, Œ¤¤‰̊ ¤
Öô¤“¤‰ Ö¬¤‰ Œ¤¬¤¤‰̂ “ Öô¤“¤‰Ï¤¤Îfi ˆ≥¤fi. õ¤¤Ü¬¤fiì, ±õ¤,
Ö◊√¤¡‰°, …‰¬õ¤, ÁŒ¤Ÿ¬¤, Ü˚¤‹È¤î¤¬¤, †≈¤¤¬¤fiì,
Œ¤¤Δ√¤¤‰‹È¤î¤¬¤, ≈¤¤‰˚flŸ√¤fiì, “¤‰Œ¤¤¬¤fiÖ¬¤, “‹Ó¤î¤¬¤ Ö¬¤‰
›ÛÏ¤‹±Ó¤ Ã¤¤Ú¤¤Ö¤‰Œ¤¤◊ ``‹≈¤¡‹¬Û¤‹≈¤î¤¤''¬¤fl◊ Ã¤¤Ú¤¤◊≥¤“ ≤¤î¤fl◊ í‰.

Û¤fl ¤¡Œ¤∞î¤Œ¤’ õ¤◊πÓ¤‰Ç¤“‰ (Subrahmanyan
Chandrasekhar) Ö◊√¤¡‰°Œ¤¤◊ `Newton's
Principia for the Common Reader' 1995Œ¤¤◊
≈¤¡‹Û¤º êî¤fl⁄.

Ö¤à.  ¤¬¤¤Ÿ±Ÿ ê¤Ê̂ ‰¬¤ (I. Bernard Cohen) Ö¬¤‰
Ö‰¬¤‰ Ïˆ¤Ü˚Œ¤‰¬¤ (Ann Whitemann)¬¤fl◊
`Principia'¬¤fl◊ Ö◊√¤¡‰°Œ¤¤◊ Ã¤¤Ú¤¤◊≥¤“ 1999Œ¤¤◊ î¤fl‹¬¤Ï¤‹Û¤Ÿ̊ fi
Ö¤Ê» ê‰‹È¤»¤‰‹¬¤Ÿî¤¤ ≈¤¡‰Û¤‰ ≈¤¡‹Û¤º êî¤fl⁄. Û¤¤≤¤‰-Û¤¤≤¤‰  ¤¬¤¤Ÿ±Ÿ
ê¤‰̂ ¬¤¬¤fi `A Guide to Newton's Principia' ≈¤∞¤

1999Œ¤¤◊ î¤fl‹¬¤Ï¤‹Û¤Ÿ˚fi Ö¤Ê» ê‰‹È¤»¤‰‹¬¤Ÿî¤¤ ≈¤¡‰Û¤‰ ≈¤∞¤ ≈¤¡‹Û¤º
ê“fi í‰.

ê¤‰‹È¤¬¤ ≈¤¤Ûê¬¤fl◊ (Colin Pask)¬¤fl◊ `Œ¤Ê›√¬¤‹»Û¤¬˚
‹≈¤¡‹¬Û¤‹≈¤î¤¤' ≈¤∞¤ 2019Œ¤¤◊ ≈¤¡¤‰Œ¤fi≤¤fiÖÛ¤  ¤flèÛ¤‰ ≈¤¡‹Û¤º
êî¤fl⁄ í‰.

È¤Ê‹˚¬¤ Ã¤¤Ú¤¤Œ¤¤◊ È¤Ç¤¤î¤‰È¤¤ `Principia'¬¤fi ≈¤¡≤¤Œ¤
Ö¤Ï¤„‹μ¤¬¤fi ¬¤êÈ¤¤‰ ÖŒ¤‰‹“ê¤¬¤fi Ö¬¤‰ ‹ ¤¡̊ ¬¤¬¤fi ò¤∞¤fi Á·¬¤fi
î¤fl‹¬¤Ï¤‹Û¤Ÿ˚fiÖ¤‰¬¤fi È¤¤Ü ¤¡‰“fiÖ¤‰Œ¤¤◊ Ç¤· ¤ Á Û¤¤“fi “fi≥¤‰
Û¤¤õ¤Ï¤fi¬¤‰ “¤Ç¤‰È¤fi í‰. Ö“‰! 2016Œ¤¤◊ Ö¤ ≈¤flÛ≥¤ê 37 È¤¤Ç¤
±¤ÊÈ¤“Œ¤¤◊ ˆ“¤°Œ¤¤◊ Ï¤‰õ¤¤î¤‰È¤fl◊.

È¤√¤Ã¤√¤ ¬¤Ï¤‰Œ ¤“ 1684Œ¤¤◊  ¤fi° Ï¤Ç¤≥¤ ‰̂È¤fi
¬î¤·˚¬¤¬¤‰ ≈¤flÛ≥¤ê È¤Ç¤Ï¤¤ Œ¤¤˚‰ Û¤Œ¤†Ï¤Ï¤¤ ê‰‹Œ ¤¡Á √¤î¤‰È¤¤
Ö¬¤‰ Ö‰‹≈¤¡È¤ 1686Œ¤¤◊ Book-I ¬î¤·̊ ¬¤‰ “¤Êî¤È¤ Û¤¤‰Û¤¤î¤˚fi¬¤‰
Ö¤≈¤fi ≥¤‰ Û¤Œ¤î¤ √¤∞¤≥¤¤◊ Book-I È¤Ç¤Ï¤¤¬¤¤‰ Û¤Œ¤î¤ ∏¤‰Ø‰ê
Ï¤Ú¤Ÿ √¤∞¤¤î¤. Book-III ‰̂È¤fi¬¤‰ Ö‰‹≈¤¡È¤ 4, 1687Œ¤¤◊ Œ¤Íî¤fl◊.
Ö¤≤¤fi, Book-I, Book-II Ö¬¤‰ Book-III È¤Ç¤Ï¤¤¬¤¤‰
êflÈ¤ Û¤Œ¤î¤ ÖØfi Ï¤Ú¤Ÿ √¤∞¤¤î¤. ¬î¤·̊ ¬¤‰ 1684≤¤fi 1687¬¤¤
Û¤Œ¤î¤ ∏“‹Œ¤î¤¤¬¤ ¬¤Ï¤ ≈¤¤¬¤¤¬¤¤‰ De Motu Corporum
in gyrum (on the motion of bodies in an
orbit) È¤‰Ç¤ ‰̂È¤fi¬¤‰ Œ¤¤‰êÈ¤fi Ö¤≈¤‰È¤¤‰. ≥¤‰¬¤‰ ¬î¤·̊ ¬¤‰ 460
≈¤¤¬¤¤¬¤¤ √¤¡◊≤¤ `Principia'Œ¤¤◊ »‰“Ïî¤¤‰. Ö‰ê Ï¤Ç¤≥¤‰ ¬¤Ï¤
≈¤¤¬¤¤◊¬¤¤‰ È¤‰Ç¤ È¤Ç¤Ï¤¤¬¤¤‰ Ó¤Ë êî¤¤Ÿ ≈¤ífi ≥¤‰Œ¤¬¤fi ≈¤¤Û¤‰ ¬¤Ï¤fl◊-
¬¤Ï¤fl◊ Ó¤¤‰¿¤Ï¤¤¬¤¤ ÁflÛÛ¤¤¬¤¤ ê¤“∞¤‰ `‹≈¤¡‹¬Û¤‹≈¤î¤¤' Á¬Œî¤fl◊.

›Δ‹¬›√Ù‹›Δ‹—‹‹√‹fl ”ú‹√‹‹

‹≈¤¡‹¬Û¤‹≈¤î¤¤¬¤fi Ó¤ËÖ¤≥¤ Á Ïî¤¤Çî¤¤Ö¤‰≤¤fi ≤¤¤î¤ í‰,
†∞¤‰ ê‰ Û¤¤Â≤¤fi ≈¤ ‰̂È¤fi ≈¤¡Û≥¤¤Ï¤¬¤¤ ≥¤¤‰ Ç¤“fi. ≈¤¤î¤¤¬¤¤
Œ¤¤ÎÇ¤¤Œ¤¤◊ ≈¤¡Û≥¤¤Ï¤¬¤¤, Ïî¤¤Çî¤¤Ö¤‰, ÛÏ¤fiê„‹≥¤ ‹Û¤º¤◊≥¤¤‰
Ö≤¤Ï¤¤ √¤‹≥¤¬¤¤ ‹¬¤î¤Œ¤¤‰ Ö¬¤‰ √¤¡◊≤¤¤‰ I, II, III.

Ö¤ê„‹≥¤-2Œ¤¤◊  ¤≥¤¤Ïî¤¤ ≈¤¡Œ¤¤∞¤‰ ¥¤∞¤‰ √¤¡◊≤¤¤‰¬¤‰ Áfl∏¤-
Áfl∏¤ ‹Ï¤Ã¤¤√¤¤‰Œ¤¤◊ Ï¤ Δ̂õî¤¤ í‰. ∏“‰ê ‹Ï¤Ã¤¤√¤¬¤fl◊ Ï¤∞¤Ÿ¬¤ ê“≥¤fl◊
Ó¤fiÚ¤Ÿê ≈¤∞¤ Ö¤≈¤‰È¤fl◊ í‰. ∏“‰ê ‹Ï¤Ã¤¤√¤Œ¤¤◊ Œ¤flÇî¤ ≈¤‹“∞¤¤Œ¤¤‰
Û¤¤¿î¤¤‰ (Propositions) ê ‰̂Ï¤¤î¤ í‰. Ö¤ ≈¤‹“∞¤¤Œ¤¤‰¬¤fi
Û¤¤‹ ¤≥¤fiŒ¤¤◊≤¤fi ò¤∞¤fi Ï¤Ç¤≥¤ Û¤“Î≥¤¤≤¤fi Ö¬î¤ ≈¤‹“∞¤¤Œ¤¤‰
Á‰¬¤‰ Ö¤≈¤∞¤‰ ä≈¤≈¤¡Œ¤‰î¤¤‰ (Corollaries) ≥¤“fiê‰
Ö¤‰ÎÇ¤fiÖ‰ ífiÖ‰.

Áfl∏¤-Áfl∏¤ ≈¤¡ê¤“¬¤¤◊  ¤Î¤‰ Ö¬¤‰ Ö¤  ¤Î¤‰ Áfl∏fi-Áfl∏fi
†≥¤¬¤fi √¤‹≥¤ ≈¤‰∏¤ ê“‰ í‰. ≥¤‰¬¤¤‰ ÖÃî¤¤Û¤ Ö‰ Á
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‹≈¤¡‹¬Û¤‹≈¤î¤¤¬¤¤‰ Œ¤flÇî¤ ¿î¤‰î¤ í‰. Ö¤  ¤¿¤¤¬¤fi ‹Ï¤Ò¤¬¤¤
≥¤¤“¤Ö¤‰ Ö¬¤‰ √¤¡̂ ¤‰ ä≈¤“ ÖÛ¤“ ¥¤fi† ≈¤flÛ≥¤êŒ¤¤◊
‹Ï¤Û≥¤¤“≤¤fi Ö¤≈¤fi í‰. Ö¤ ÖÃî¤¤Û¤¬¤‰ Ö‰ê Û¤∏fi ≈¤ífi
È¤¤≈È¤¤Û¤ ``Celestial Mechanics (Ç¤√¤¤‰Îfiî¤
î¤◊¥¤Ó¤¤Û¥¤)'' ≥¤“fiê‰ Ö¤‰ÎÇ¤≥¤¤.

î¤¤‰√î¤ ≈¤¡Œ¤‰î¤¤‰¬¤¤ Á·≤¤ ä≈¤“ Ï¤¤õ¤ê¬¤‰ Û¤Œ¤ÁÏ¤¤Œ¤¤◊
ä≈¤î¤¤‰√¤fi ≤¤¤î¤ ≥¤‰Ï¤fl◊ ‹Ï¤Ï¤“∞¤ (Scholium) Ö¤≈¤‰È¤fl◊ í‰.
Á‰ Ç¤· ¤ Á Œ¤∏∏Ë≈¤ í‰.

ê¤‰à ≈¤∞¤ †≥¤¬¤¤ ≈¤¡‹≥¤ê¤“ Ï¤√¤“¬¤¤ Ï¤¤≥¤¤Ï¤“∞¤Œ¤¤◊
√¤‹≥¤¬¤¤‰ Ö¬¤‰  ¤Î¤‰¬¤¤‰ ÖÃî¤¤Û¤ ¬î¤·˚¬¤‰ ‹≈¤¡‹¬Û¤‹≈¤î¤¤¬¤¤
≈¤¡≤¤Œ¤ ≈¤flÛ≥¤êŒ¤¤◊ êî¤¤‰Ÿ í‰.

 ¤fi† ≈¤flÛ≥¤êŒ¤¤◊ ≈¤¡‹≥¤ê¤“ ê“¬¤¤“¤ Ï¤¤≥¤¤Ï¤“∞¤Œ¤¤◊
√¤‹≥¤¬¤¤‰ Ö¬¤‰  ¤Î¤‰¬¤¤‰ ÖÃî¤¤Û¤, ò¤‹±î¤¤Î¬¤fl◊ È¤¤‰È¤ê (Pen-
dulum), ≥¤“◊√¤ √¤‹≥¤ (Wave Motion) Ö¬¤‰ Ï¤Œ¤Î¤‰¬¤¤‰
ÖÃî¤¤Û¤ Œ¤ÎÓ¤‰.

(1) ˆ¤È¤¬¤¤ √¤‹≥¤Ó¤¤Û¥¤¬¤¤◊ ≈¤flÛ≥¤ê¤‰ Û¤◊£¤¤Ö¤‰
(Symbols),  ¤fiÁ√¤‹∞¤≥¤ Ö¬¤‰ Û¤Œ¤fiê“∞¤¤‰≤¤fi Ã¤“≈¤·“
ˆ¤‰î¤ í‰ ≥¤‰ ≥¤Œ¤¬¤‰ ‹≈¤¡‹¬Û¤‹≈¤î¤¤Œ¤¤◊ †‰Ï¤¤ Œ¤ÎÓ¤‰ ¬¤‹ˆ. Ö¤¬¤¤
 ¤∏È¤‰  ¤‰ ˆ†“ ≈¤·Ï¤‰Ÿ î¤fl‹èÈ¤±‰ Ã¤·‹Œ¤‹≥¤ È¤Ç¤‰È¤fi Á‰Œ¤¤◊
Ïî¤¤Çî¤¤Ö¤‰, ¿¤¤“∞¤¤Ö¤‰ Ö¬¤‰ ≈¤¡Œ¤‰î¤¤‰ ˆ¤‰î¤ í‰ ≥¤‰ Á “fi≥¤‰
¬î¤·˚¬¤‰ ‹≈¤¡‹¬Û¤‹≈¤î¤¤ È¤Çî¤fl◊ í‰.

›Δ‹¬›√Ù‹›Δ‹—‹‹√‹fl Í‹‹ö‹›±‹ë¥‹‹ (Style)

Ö¤ ≈¤flÛ≥¤ê √¤‹∞¤≥¤ Ï¤¤≈¤“fi¬¤‰ È¤Ç¤¤î¤‰È¤fl◊ ≈¤flÛ≥¤ê í‰.
ˆ¤È¤¬¤¤ √¤‹≥¤Ó¤¤Û¥¤¬¤¤ ≈¤flÛ≥¤êŒ¤¤◊ Û¤◊£¤¤Ö¤‰ (Notations)
Á‰Ï¤¤◊ ê‰ ‹Ï¤êÈ¤¬¤, Û¤◊êÈ¤¬¤ Ï¤√¤‰“‰,  ¤fiÁ√¤‹∞¤≥¤ Ö¬¤‰
Û¤Œ¤fiê“∞¤¤‰ í‰ ≥¤‰ ‹≈¤¡‹¬Û¤‹≈¤î¤¤Œ¤¤◊ ¬¤≤¤fi.  ¤‰ ˆ†“ Ï¤Ú¤Ÿ
≈¤·Ï¤‰Ÿ¬¤fi î¤fl›èÈ¤±¬¤fi Ã¤·‹Œ¤‹≥¤¬¤fi “fi≥¤‰ È¤Ç¤¤î¤‰È¤fl◊ Ö¤ ≈¤flÛ≥¤ê
í‰. Ïî¤¤Çî¤¤Ö¤‰, ≈¤·Ï¤Ÿ ¿¤¤“∞¤¤Ö¤‰, ≈¤¡Œ¤‰î¤¤‰ Ö¬¤‰ ≈¤¡Œ¤‰î¤¤‰¬¤fi
Ã¤·‹Œ¤‹≥¤ Ï¤¤≈¤“fi¬¤‰ Ö¤≈¤‰È¤fi Û¤¤‹ ¤‹≥¤Ö¤‰ í‰.

¬î¤·˚¬¤¬¤fl◊  ¤¤Ï¤¤ Ö¤∏Œ¤¬¤¤ Û¤Œ¤î¤¬¤fl◊ √¤‹∞¤≥¤ Ï¤¤≈¤“fi¬¤‰
È¤Ç¤¤î¤‰È¤fl◊ ≈¤flÛ≥¤ê ˆ¤È¤¬¤¤ Ï¤¤õ¤ê¤‰ Œ¤¤ ‰̊ ê‹™¬¤ ≈¤‹“¤Œ¤Ï¤¤Îfl◊
í‰. ¬î¤·˚¬¤¬¤¤ Û¤Œ¤î¤Œ¤¤◊ ≈¤∞¤ ≥¤‰ Û¤Œ¤î¤¬¤¤ È¤¤‰ê¤‰ Œ¤¤ ‰̊ Ö¤
≈¤flÛ≥¤ê Ï¤¤◊õ¤Ï¤¤¬¤fl◊ ÖêÎ¤Œ¤∞¤Ï¤¤Îfl◊ ˆ≥¤fl◊, Ö¤≤¤fi  ¤ fl̂ Á
Ö¤‰í¤ È¤¤‰ê¤‰Ö‰ Ö¤Ç¤fl◊ ‹≈¤¡‹¬Û¤‹≈¤î¤¤ Ï¤¤◊õî¤fl◊ ˆ¤‰î¤. ≥¤‰ Û¤Œ¤î¤‰
≈¤∞¤ ‹≈¤¡‹¬Û¤‹≈¤î¤¤ ¬¤ Ï¤¤◊õ¤fi Ó¤ê¤î¤ ≥¤‰Ï¤¤‰ √¤¡◊≤¤ í‰ ≥¤‰Ï¤fi Çî¤¤‹≥¤
‹≈¤¡‹¬Û¤‹≈¤î¤¤ √¤¡◊≤¤¬¤fi í‰. ≥¤‰ ê“≥¤¤◊ Ï¤¿¤¤“‰ ì±≈¤≤¤fi »‰È¤¤î¤‰È¤fi.
Ö“‰ ¬î¤·̊ ¬¤ ûî¤¤“‰ ê¤‰à ‹Ï¤Ω¤≤¤fiŸ ≈¤¤Û¤‰≤¤fi ≈¤Û¤¤“ ≤¤à “˙¤
ˆ≥¤¤ ≥î¤¤“‰ ≥¤‰ ‹Ï¤Ω¤≤¤fiŸÖ‰  ¤fi† ‹Ï¤Ω¤≤¤fiŸ¬¤‰ êˆ‰È¤fl◊, ``Ö“‰
ÁflÖ¤‰, Ö¤ Áà “ ‰̂È¤¤ ≈¤¡¤‰»‰Û¤“‰ Ö‰Ï¤fl◊ ≈¤flÛ≥¤ê È¤Çî¤fl◊ í‰
ê‰ Á‰ ¬¤ ≥¤¤‰ ≥¤‰ ê‰ ê¤‰à  ¤fiÁfl◊ Û¤Œ¤° Ó¤ê‰.''

Ö¤  ¤¿¤fl◊ í≥¤¤◊î¤‰ Ö¤≈¤∞¤‰ Ö‰˚È¤fl◊ î¤¤∏ “¤Ç¤Ï¤fl◊ ÁË“fi
í‰ ê‰ Ö¤ ≈¤flÛ≥¤ê ¥¤∞¤Û¤¤‰ Ï¤Ú¤Ÿ ≈¤ ‰̂È¤¤◊ ·̊◊ê¤ Û¤Œ¤î¤Œ¤¤◊
È¤Ç¤¤î¤‰È¤fl◊ ≈¤flÛ≥¤ê í‰ Ö¬¤‰ ≥¤‰Œ¤¤◊ Ö¤≈¤‰È¤¤◊ ≈¤¡Œ¤‰î¤¤‰, ä≈¤≈¤¡Œ¤‰î¤¤‰
≥¤‰ Û¤Œ¤î¤‰ ≥¤ª¬¤ ¬¤Ï¤¤◊ Á ˆ≥¤¤◊ Ö¬¤‰ ≈¤ ‰̂È¤fi Ï¤Ç¤≥¤ Á ≈¤¡†
Û¤Œ¤ô¤ Œ¤·êÏ¤¤Œ¤¤◊ Ö¤Ï¤‰È¤¤◊ ˆ≥¤¤◊.
œ‹‡É—‹ ›Ù‹›ΩÜ‹Â

¬î¤·˚¬¤¬¤¤ ≈¤ˆ‰È¤¤◊  ¤Î¬¤¤‰ ‹Ï¤õ¤¤“ êî¤¤Ÿ Ï¤√¤“¬¤fl◊
√¤‹≥¤Ó¤¤Û¥¤ ˆ≥¤fl◊. ê‰≈È¤“¬¤¤ ‹¬¤î¤Œ¤¤‰ √¤¡ˆ¤‰¬¤fi √¤‹≥¤¬¤¤ Á í‰.
Ó¤¤≤¤fi √¤¡ˆ¤‰¬¤fi √¤‹≥¤ ≥¤‰ ≈¤¡Œ¤¤∞¤‰ í‰ ≥¤‰¬¤¤‰ ÁÏ¤¤ ¤ ≥¤‰ Û¤Œ¤î¤‰
¬¤ ˆ≥¤¤‰. √¤‰‹È¤‹È¤î¤¤‰Ö‰ Öº“ »Δê‰È¤¤‰ ≈¤≤≤¤“ (900 Ö◊Ó¤≤¤fi
Ö¤‰í¤‰ Ç¤·∞¤¤‰ ¿¤“≥¤fi Û¤¤≤¤‰  ¤¬¤¤Ï¤≥¤¤‰ ˆ¤‰î¤) ≈¤“Ï¤È¤î¤¬¤¤
Œ¤¤√¤‰Ÿ Œ¤flÛ¤¤»“fi ê“‰ í‰. Ó¤¤ Œ¤¤˚‰ ? ¬î¤·˚¬¤‰ √¤‹≥¤Ó¤¤Û¥¤Œ¤¤◊
 ¤Î ∏¤Ç¤È¤ êî¤fl⁄ Ö¬¤‰ √¤‹≥¤Œ¤¤◊ ≈¤ˆ‰È¤¤◊ ≈¤∏¤≤¤¤‰Ÿ ≥¤‰Œ¤¬¤‰
È¤√¤≥¤¤  ¤Î¤‰≤¤fi Ó¤fl◊ ê“Ó¤‰ ≥¤‰¬¤¤ ‹¬¤î¤Œ¤¤‰  ¤¬¤¤Ïî¤¤. Ö¤˚È¤‰≤¤fi
Á ¬î¤·̊ ¬¤ Ö˚èî¤¤ ˆ¤‰≥¤ ≥¤¤‰ ≈¤∞¤ ≥¤‰ Œ¤¤‰̊ ¤ Ï¤Â£¤¤‹¬¤ê √¤∞¤¤≥¤¤
ˆ¤‰≥¤. ¬î¤·˚¬¤¬¤fi Ö¤ “fi≥¤≤¤fi Ö¤≈¤‰È¤¤ ‹ ¤◊∏flÖ‰ Ó¤fl◊  ¤¬¤‰ í‰
≥¤‰ Œ¤Î‰ í‰ Ö¬¤‰ ˆ¤È¤¬¤fi √¤‹≥¤ Ö¬¤‰ ≥¤‰ ≈¤∏¤≤¤Ÿ ä≈¤“ È¤¤√¤≥¤¤
 ¤Î¤‰≤¤fi ≥¤fl“≥¤ Á Ó¤fl◊  ¤¬¤Ó¤‰ ≥¤‰  ¤≥¤¤Ï¤‰ í‰. √¤‹∞¤≥¤¬¤fi
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Ã¤¤Ú¤¤Œ¤¤◊ êˆfiÖ‰ ≥¤¤‰ ¬î¤·̊ ¬¤‰ ‹Ï¤êÈ¤¬¤Œ¤¤◊ ‹¬¤î¤Œ¤¤‰ Ö¤≈î¤¤
Á‰¬¤fl◊ Û¤◊êÈ¤¬¤ Œ¤‰ÎÏ¤fi¬¤‰ √¤‹≥¤¬¤fi ≈¤·“‰≈¤·“fi Œ¤¤‹ˆ≥¤fi Œ¤‰ÎÏ¤fi
Ó¤êfiÖ‰. ¬î¤·̊ ¬¤‰ ò¤∞¤¤◊  ¤¿¤¤◊  ¤Î¤‰ Ö¬¤‰ Ó¤“≥¤¤‰ Œ¤¤ ‰̊ Ö¤
“fi≥¤ ê¤Œ¤ ê“‰ í‰ ≥¤‰  ¤≥¤¤Ïî¤fl.◊

√¤fl“fl≥Ï¤¤êÚ¤Ÿ∞¤¬¤fi ÖÛ¤“ Ï¤∞¤ŸÏ¤¤ Œ¤¤˚‰ ¬î¤·˚¬¤‰ ê‰¬πfiî¤

 ¤Î ∏¤Ç¤È¤ êî¤fl⁄        ≥‹fl Ö¬¤‰

ê‰≈È¤“¬¤¤ ‹¬¤î¤Œ¤¤‰ ≥¤‰Œ¤¤◊≤¤fi Œ¤‰ÎÏî¤¤. ≈¤„≤Ï¤fi ä≈¤“¬¤¤ ≈¤∏¤≤¤¤‰Ÿ
Á‰Ï¤¤◊ ê‰ È¤¤‰È¤ê¤‰ (pendulums) Ö¬¤‰ √¤‰‹È¤‹È¤î¤¤‰¬¤¤ »Δêfi
Ó¤ê¤î¤ ≥¤‰Ï¤¤ √¤¤‰Î¤Ö¤‰¬¤fi √¤‹≥¤ ‹Ï¤Ò¤Œ¤¤◊ Ö¤Ï¤‰È¤¤ √¤¡̂ ¤‰ Ö¬¤‰
≈¤·◊í‹±î¤¤ ≥¤¤“¤¬¤fi √¤‹≥¤ †‰±‰ †‰±¤î¤‰È¤fi í‰ ≥¤‰  ¤≥¤¤Ï¤Ï¤¤¬¤fl◊
Œ¤ˆμÏ¤≈¤·∞¤Ÿ ≈¤√¤È¤fl◊ ¬î¤·̊ ¬¤‰ Ã¤“fi  ¤≥¤¤Ïî¤fl◊.

Ö¤ È¤‰Ç¤ ¬¤fiõ¤‰¬¤¤◊ ≈¤flÛ≥¤ê¤‰¬¤¤ Ö¤¿¤¤“‰ È¤Ç¤¤î¤¤‰ í‰.
(1) Motte, Andrew. Translations of the

Principia, English Version, 1729
(2) Cajori, Florian. Newton's Principia :
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University of California Press, 1934
(3) Cohen, I. Barnard and Whitman, Ann.

The Principia. Translation. Berkely,
University of California Press, 1999

(4) Cohen, I. Bernard. A Guide to
Newton's Principia. Berkeley, Univer-
sity of California Press, 1999

(5) Chandrasekhar S. Newton's Principia
for the Common Reader. Oxford
Clarendon Press, 1995

(6) Colin, Pask. Magnificient Principia,
Prometheus Books, New York, 2019
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Winter Visitor : Raptors : Common Kestrel,
Peregrine Falcon, Barbary Falcon, Black
eared kite, Osprey, Pallid Harrler, Long-
Legged Buzzard, Greater Spotted Eagle,
Steppe Eagle, Golden Eagle and Amur
Falcon.

Winter Visitor : Duck Species, Sand Piper
Species, Raptor Species

Duck : Greylag Goose, Barheaded Goose,
Ruddy Shelduck, Gadwall, Eurasian
Wigeon, Northern Shoveler, Northern Pin-
tail, Common Teal, Common Pochard,
Tufted Duck.

Sand Pipers : Wood Sandpiper, Spotted
Sandpiper, Spotted Redshank, Black tailed
godwit, Ruff, White, Wagtail, Yellow Wag-
tail.

Û¤◊∏Ã¤Ÿ√¤¡◊≤¤¤‰ :

1. Ã¤¤“≥¤¬¤¤◊ ≈¤ô¤fiÖ¤‰ : Û¤‹È¤Œ¤ ÖÈ¤fi ê„≥¤ (13Œ¤fi Ö¤Ï¤„‹μ¤,
Ö¬¤flÏ¤¤∏ê - ÖÓ¤¤‰ê ê¤‰™¤“fi, BNHS, Œ¤fl◊ ¤à - 2019

2. ≈¤¡ê„‹≥¤ Ö¬¤‰ ≈¤¡¤∞¤fiÁ√¤≥¤ - È¤‰. ¬¤√¤‰¬π ‹Ï¤Áî¤. Û¤◊≈¤¤∏¬¤
ˆÚ¤Ÿ ≈¤flÚê∞¤¤Ÿ, î¤fl“‰¬¤Û¤  ¤flê, ÖŒ¤∏¤Ï¤¤∏,  ¤fi°
Ö¤Ï¤„‹μ¤-2007

3. Animal behaviour by Dr. M. M. Ranga.
2nd edi. Agrobios (India Publication-
2005)

4. Animal behaviour by Reena Mathur. 3rd
edi. Rastogi publications, Meerut, 2005.

5. Animal behaviour by Harjindra Singh.
3rd edi. Pub. Anmol. Publications, New
Delhi, 2003.

6. Animal behaviour by Dr. P. Natarajan
and Dr. N. Arumugani. Saras Publica-
tion, Nager coil.
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