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·øÌÓ¬ ø¬ıfl¡±˙1 ̋ ◊√√-¸—¶®1Ì

¸±•xøÓ¬fl¡ Œfl¡±øˆ¬Î¬¸‘©Ü ’ˆ”¬Ó¬¬Û”¬ı« ¬Ûø1ø¶öøÓ¬1 ¬ı±À¬ı ·øÌÓ¬ ø¬ıfl¡±˙1 ¬Û=¯∏ø©ÜÓ¬˜ ’±1n∏ ¯∏á¬¯∏ø©ÜÓ¬˜ ’Ô«±» Ê√≈˘±˝◊-
øÎ¬À‰¬•§1 2019 ’±1n∏ Ê√±Ú≈ª±1œ-Ê√≈Ú 2020 ̧ —‡…± ≈√È¬± ̧ —˚≈Mê 1+¬ÛÓ¬ õ∂fl¡±˙ fl¡ø1¬ı˘·œ˚˛± ̋ √√í˘º ¬Ûø1¬ıøÓ¬«Ó¬ ¬Ûø1ø¶öøÓ¬1
¬ı±Ò… ¬ı±Òfl¡Ó¬± ◊̋ ̋ ◊øÓ¬˜ÀÒ… ̧ fl¡À˘±Àfl¡ ÚÓ≈¬Ú ø¬ıfl¡ä1 ’±| ˛̊ ̆ ¬ıÕ˘ ø˙fl¡± ◊̋ÀÂ√º ̆ À· ̆ À· ’±ø˜› ¬Û1œé¬± ”̃̆ fl¡ˆ¬±Àª ·øÌÓ¬
ø¬ıfl¡±˙1 ¤ ◊̋ Â√¬Û± ̧ —¶®1ÌÀÈ¬±1 ̧ ˝√√À˚±·œ ¤È¬± ̋ ◊-¸—¶®1Ì ¬Û±Í¬fl¡¸fl¡˘Õ˘ ’±·¬ıÏ¬ˇ±À “̆±º ø¬ı·Ó¬ øfl¡Â≈√ ¬ıÂ√1 Òø1 ’¸˜ ·øÌÓ¬
ø˙é¬±˚˛Ó¬Ú1 ̧ ±—·Í¬øÚfl¡ ̃ =Ó¬ ’±À˘±‰¬Úœ‡Ú1 ̋ ◊√√-¸—¶®1Ì1 ¬ı±À¬ı ̧ ˜À˚˛ ̧ ˜À˚˛ ¤fl¡±—˙ ̧ √¸…1 ¡Z±1± √±¬ıœ Î¬◊O±ø¬ÛÓ¬ ∆˝√√
’±ø˝√√øÂ√˘ ̊ ø√› ¤øÓ¬˚˛±Õ˘ Œfl¡±ÀÚ± ’±Ú≈á¬±øÚfl¡ ø¸X±ôL Œ˘±ª± Œ˝√√±ª± Ú±øÂ√˘º øfl¡c 20191 Œ˙¯∏1ø¬ÛÀÚ ’±øªˆ¬«±ª Œ˝√√±ª±
’±1n∏ ¤øÓ¬˚̨±Õ˘Àfl¡ ’¬Ûø1ªøÓ«¬Ó¬ ∆ √̋√ Œ1±ª√√± fl¡íøˆ¬Î¬ ̃ √̋√±˜±1œ1 õ∂±≈√̂ «¬±Àª ¬ı±Ò… fl¡1± ̆ fl¡Î¬±Î¬◊Ú ’±1n∏ ’‰¬˘±ª¶ö± ◊̋√√ ’Ú…±Ú…¸fl¡˘1
˘·ÀÓ¬ ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬ÚÀfl¡± ¸yª¬Û1 ¸fl¡À˘±Ò1Ì1 fl¡±˜-fl¡±Ê√ ¬Ûø1‰¬±˘Ú±1 ¬ı±À¬ı øÎ¬øÊ√È¬±˘ ˜±Ò…˜1 ›¬Û1Ó¬
øÚˆ«¬1˙œ˘ ̋ √√í¬ıÕ˘ ¤fl¡õ∂fl¡±1 ¬ı±Ò… fl¡1±À˘º ø˙é¬±˚˛Ó¬Ú1 Î¬◊¬Û˚≈Mê√ ̃ =Ó¬ ̋ √√˚˛ÀÓ¬± ·øÌÓ¬ ø¬ıfl¡±˙fl¡ ̋ ◊√√-¸—¶®1Ì 1+À¬Û õ∂fl¡±˙
fl¡1±1 ¬ı±À¬ı ‡≈¬ı Œ¸±Úfl¡±À˘ ¤fl¡ ’±Ú≈á¬±øÚfl¡ ø¸X±ôL Œ˘±ª± ˝√√í¬ı [Œ˙˝√√Ó¬œ˚˛±ˆ¬±Àª ¤˝◊ ¸•Û±√fl¡œ˚˛ ø˘ø‡ Ôfl¡±1 ¸˜˚˛ÀÓ¬
ë’·ø˙í1 fl¡± «̊¬ı±˝√√œ ̧ ø˜øÓ¬À ˛̊ ·øÌÓ¬ ø¬ıfl¡±˙1 ̋ ◊-¸—¶®1Ì1 ¬ÛÀé¬ ¤fl¡ ø¸X±ôL ¢∂˝√√Ì fl¡ø1ÀÂ√]º

·øÌÓ¬ ø¬ıfl¡±˙ ’±À˘±‰¬Úœ‡Ú ¶ö± ˛̊œˆ¬±Àª ̋ ◊√√-¸—¶®1Ì1+À¬Û õ∂fl¡±ø˙Ó¬ Œ √̋√±ª±1 ø¬ÛÂ√Ó¬ ¶§±ˆ¬±øªfl¡ÀÓ¬ õ∂ùü Î¬◊O±ø¬ÛÓ¬ ̋ √√í¬ı Œ˚
◊̋√√̊ ˛±1 ¬ıÓ«¬˜±Ú Â√¬Û± ̧ —¶®1ÌÀÈ¬±1 ø¶öøÓ¬ øfl¡ ̋ √√í¬ı∑ ̧ Àµ √̋√ Ú± ◊̋√√ Œ˚ ø˙é¬± ˛̊Ó¬Ú1 Ê√ij˘¢üÀ1 ¬Û1± Ê√øÎ¬ˇÓ¬ Ôfl¡± ¬ıU ̧ √̧ …1 ̆ ·ÀÓ¬

1±Ê√…‡ÚÓ¬ ¤øÓ¬˚̨±› ¤fl¡±—˙ ·øÌÓ¬ Œõ∂̃ œ ¬Û±Í¬fl¡ ’±ÀÂ√ ø˚¸fl¡À˘ ̋ ◊√√-˜±Ò√…˜Ó¬ ¬ÛÏ¬̌±-qÚ± fl¡1±Ó¬ ’ˆ¬…ô¶ Ú √̋√̊  ̨’Ô¬ı±, ŒÓ¬›“À˘±Àfl¡
Â√¬Û± ¸—¶®1ÌÓ¬¬ õ∂fl¡±ø˙Ó¬ ·øÌÓ¬ ø¬ıfl¡±˙‡Ú1 õ∂øÓ¬ ¤fl¡ ø¬ıÀ˙¯∏ ’±À¬ıø·fl¡ ’±fl¡¯∏«Ì ’Ú≈ˆ¬ª fl¡À1º ’ªÀ˙… ¤ÀÚ ’±fl¡¯∏«Ì
¤Àfl¡¬ı±À1 ’ ”̃̆ Àfl¡± Ú˝√√ ˛̊º

’¸˜ ·øÌÓ¬ ø˙é¬± ˛̊Ó¬Ú1 Ê√ij ∆˝√√øÂ√˘ 1986 ‰¬Ú1 Ê≈√˘±˝◊√√ ˜±˝√√Ó¬º ’¸˜ Î¬◊2‰¬Ó¬1 ˜±Ò…ø˜fl¡ ø˙é¬± ¸—¸√1 ¡Z±1±
’±À ˛̊±øÊ√Ó¬ ’±1n∏ Œ¸ ◊̋√√ ̧ ˜ ˛̊1 fl¡È¬Ú fl¡À˘Ê√Ó¬ ’Ú≈øá¬Ó¬ Î¬◊2‰¬Ó¬1 ̃ ±Ò…ø˜fl¡ ø¬ı√…±˘ ˛̊1 ·øÌÓ¬1 ø¬ı ∏̄̊ ˛ ø˙é¬fl¡ ø˙é¬ø ˛̊Sœ1 ¤fl¡
¢∂œÉfl¡±˘œÚ õ∂ø˙é¬Ì ø˙ø¬ı1Ó¬ ’—˙¢∂˝√√Ìfl¡±1œ¸fl¡À˘ 1±Ê√…‡Ú1 ·øÌÓ¬ Œõ∂˜œ¸fl¡˘fl¡ ∆˘ ¤‡Ú ˜= ·Í¬Ú fl¡1±1 ¬ı±À¬ı
õ∂Ô˜ Î◊¬À√…±· ∆˘øÂ√˘ ’±1n∏ Ù¬˘¶§1+À¬Û ¸—ø˙°©Ü ¸fl¡À˘±¬Ûé¬1 ’fl≈¡F ¸˜Ô«Ú SêÀ˜ ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú1 ’±ø¬ıˆ«¬±ª
‚øÈ¬øÂ√˘º ¬Û1ªÓ«¬œ ¬ıÂ√1Ó¬ ’Ô«±» 1987 ‰¬Ú1 Ê√≈̆ ± ◊̋√√Ó¬ ’¸˜ ·øÌÓ¬ ø˙é¬± ˛̊Ó¬Ú1 õ∂Ô˜ ¬ı±ø ∏̄«fl¡ ’øÒÀ¬ı˙Ú ’Ú≈øá¬Ó¬ ∆ √̋√øÂ√̆ √
’±1n∏ Î¬◊Mê√ ’øÒÀ¬ı˙ÚÀÓ¬ ·øÌÓ¬ ø¬ıfl¡±˙1 õ∂Ô˜ ̧ —‡…±ÀÈ¬± Î¬◊Àij±ø‰¬Ó¬ ∆ √̋√øÂ√̆ º õ∂Ô˜ ̧ •Û±√fl¡ ’±øÂ√̆  &ª± √̋√±È¬œ ø¬ıù´ø¬ı√…±˘ ˛̊1
·øÌÓ¬ ø¬ıˆ¬±·1 ’Ò…±ø¬Ûfl¡±, ¸˝√√fl¡˜«œ ø˙é¬fl¡, Â√±S-Â√±Sœ1 ’øÓ¬ øõ∂˚˛ˆ¬±Ê√Ú õ∂˚˛±Ó¬ Î¬0 ’˜˘± Œ¬ıÊ√¬ı1n∏ª±º ˜±S ¤˜≈øÍ¬˜±Ú
¸√¸…˝◊√√ ¤È¬± ¬ıÂ√11 õ∂døÓ¬À1 ‰¬1fl¡±1 ¬ı± ¬ı±ø˝√√1± Œfl¡±ÀÚ± ¬Û‘á¬À¬Û±¯∏fl¡Ó¬± ’ø¬ı˝√√ÀÚ˝◊√√ ø˙é¬±˚˛Ó¬Ú1 ¸—ø¬ıÒ±Ú õ∂Ì˚˛Ú, ¸√¸…
ˆ¬øÓ«¬fl¡1Ì, ¬Û≈“øÊ√ ¸—¢∂˝√√, ·øÌÓ¬ ’ø˘ø•Û˚˛±Î¬ ¬Ûø1‰¬±˘Ú± ’±ø√ fl¡±˚«¸”‰¬œ1 Î¬◊¬Ûø1› 1±Ê√…‡Ú1 øˆ¬Ó¬1ÀÓ¬ õ∂Ô˜¬ı±11 ¬ı±À¬ı
Œfl¡ª˘ ·øÌÓ¬fl¡ Î¬◊¬ÛÊ√œ¬ı… fl¡ø1 ·øÌÓ¬ ø¬ıfl¡±˙1 √À1 ¤‡Ú ’±À˘±‰¬Úœ õ∂fl¡±˙ fl¡1±ÀÈ¬± øfl¡√À1 ̧ yª fl¡ø1 Ó≈¬ø˘øÂ√̆  Œ¸ ◊̋√√ fl¡Ô±
ˆ¬±ø¬ıÀ˘ Ó¬¬ıÒ ̃ ±øÚ¬ı ̆ ±À·º Î¬0 ’˜˘± Œ¬ıÊ√¬ı1n∏ª±1 ̧ •Û±√Ú±Ó¬ õ∂Ô˜ÀÈ¬± ̧ —‡…±ÀÓ¬ ·øÌÓ¬ ø¬ıfl¡±˙1 ’—·¸7¡¡¬±, ̧ fl¡À˘±
Œ|Ìœ1 ·øÌÓ¬Àõ∂˜œ ¬Û±Í¬fl¡fl¡ ’±fl¡ø¯∏«Ó¬ fl¡ø1¬ı ¬Û1±Õfl¡ øˆ¬iß 1n∏ø‰¬¸•Ûiß ø˙Ó¬±Ú, ’Ô«¬Û”Ì« Œ¬ıÈ≈¬¬Û±Ó¬ ¤˝◊√√ ¸fl¡À˘±Àfl¡ ˝◊√√˜±Ú
øÚ‡≈“Ó¬ ’±1n∏ ¸≈¬Ûø1fl¡øäÓ¬ˆ¬±Àª õ∂dÓ¬ fl¡1± ∆˝√√øÂ√˘ Œ˚ ¸≈√œ‚« Œ‰¬ÃøSÂ√ ¬ıÂ√11 ¬Û±Â√ÀÓ¬± ’±À˘±‰¬Úœ‡Ú1 ¸±˜ø¢∂fl¡ ’±øefl¡Ó¬
Œfl¡±ÀÚ± Ò1Ì1 ¬Ûø1¬ıÓ«¬Ú ¬ı± ¬Ûø1À˙±ÒÚ fl¡1±1 fl¡Ô± ˆ¬±ø¬ı¬ı ŒÚ±ª±ø1º ¤fl¡Ò1Ì1 ’±À¬ıÀ· ¬ı±Ò± ø√À˚˛Ø

¸•Û±√fl¡œ ˛̊
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Î¬0 ’˜˘± Œ¬ıÊ√¬ı1n∏ª±± ◊̋√√ ·øÌÓ¬ ø¬ıfl¡±˙1 ¤Àfl¡1±À √̋√ õ∂Ô˜ øÓ¬øÚÈ¬± ̧ —‡…±1 ̧ •Û±√Ú± fl¡ø1øÂ√̆  ’±1n∏ øÓ¬øÚÈ¬± ̧ —‡…±Àfl¡
øÚX«±ø1Ó¬ ¸˜˚˛1 øˆ¬Ó¬1Ó¬ &Ì·Ó¬ ˜±Ú1 Œé¬SÓ¬ Œfl¡±ÀÚ± ’±À¬Û±‰¬ Úfl¡1±Õfl¡ õ∂fl¡±˙ fl¡ø1 Î¬◊ø˘˚˛±˝◊√√øÂ√˘ ’±1n∏ ¸˜˚˛˜ÀÓ¬
¸√̧ …¸fl¡˘1 ̋ √√±Ó¬Ó¬ Ó≈¬ø˘ ø√̊ ˛±1 ¬ı…ª¶ö± fl¡ø1øÂ√̆ º

·øÌÓ¬ ø¬ıfl¡±˙1 ¬Û1ªÓ«¬œ ¸—‡…±¸˜”˝√√ Œ¬ı‰¬ √œ‚˘œ˚˛± ¸˜˚˛1 ¬ı±À¬ı ¸•Û±√Ú± fl¡ø1øÂ√˘ Œ¸˝◊√√ ¸˜˚˛1 fl¡È¬Ú fl¡À˘Ê√1
·øÌÓ¬ ø¬ıˆ¬±·1 ̧ ˝√√À˚±·œ ’Ò…±¬Ûfl¡ [ø¬ÛÂ√Õ˘ ̃ ”1¬ııœ ’Ò…±¬Ûfl¡] Î¬0 ø√˘œ¬Û ̇ «̃± ◊̋√√º Î¬0 ’˜˘± Œ¬ıÊ√¬ı1n∏ª± ◊̋√√ øÚ¬Û≈Ì ̋ √√±ÀÓ¬À1
¸Ê√±˝◊√√ ŒÓ¬±˘± ·øÌÓ¬ ø¬ıfl¡±˙‡Úfl¡ Î¬0 ø√˘œ¬Û ˙˜«±˝◊√√ ŒÓ¬›“1 ’Ú¬ı√… fl¡Ô±Õ˙˘œÀ1 ’øÒfl¡ ’±fl¡¯∏«Ìœ˚˛ fl¡ø1 Ó≈¬ø˘øÂ√˘ ’±1n∏
¬Û±Í¬fl¡1 ̃ ±Ê√Ó¬ ̋ ◊√√˚˛±1 ̧ ˜±√1 ¬ı‘øX fl¡ø1øÂ√˘º

·øÌÓ¬ ø¬ıfl¡±˙1 ¬Û1ªÓ«¬œ ¸—‡…±À¬ı±1 ø¬ıøˆ¬iß ¸˜˚˛Ó¬ ø¬ıøˆ¬ißÊ√ÀÚ ¸•Û±√Ú± fl¡ø1ÀÂ√ ’±1n∏ ¤˝◊√√ Œé¬SÓ¬ &1n∏Q¬Û”Ì«
fl¡Ô±ÀÈ¬± ∆ √̋√ÀÂ√ Œ˚ ø¬ı·Ó¬ Œ‰¬ÃøSÂ√ ¬ıÂ√À1 ̋ ◊√√̊ ˛±1 ̃ «̊±√± ’fl¡ÀÚ± ̋ √√±øÚ ø¬ıø‚øÚ ŒÚ±À √̋√±ª±Õfl¡ ’ø¬ı1Ó¬ˆ¬±Àª ̋ ◊√√ Â√¬Û± ∆ √̋√ ’±ÀÂ√ ’±1n∏
¬ıÓ«¬˜±Ú ̧ ˜˚˛Ó¬ ¤fl¡ Œ|Ìœ1 ¬Û±Í¬fl¡1 ̃ ÚÓ¬ ̋ ◊√√ ¤fl¡ ̧ ≈fl¡œ˚˛± ’±¸Ú ’øÒfl¡±1 fl¡ø1 ’±ÀÂ√º øÚø(Ó¬ˆ¬±Àª ·øÌÓ¬ ø¬ıfl¡±˙1 Â√¬Û±
¸—¶®1Ì1 ’ª˘≈ø5À˚˛ ˝√√˚˛ÀÓ¬± ¬ıU ¬Û±Í¬fl¡1 ˜ÚÓ¬ ¤fl¡ Ò1Ì1 ˙”Ú…Ó¬± ’±1n∏ ’±À¬ı·ø¬ı˝√√ı√˘Ó¬±1 ¸‘ø©Ü fl¡ø1¬ıº øfl¡c ’±ø˜
ø¬ı‰¬±À1“± ¬ı± øÚø¬ı‰¬±À1“± ¸fl¡À˘± fl¡Ô±À1 ¬Ûø1ªÓ«¬Ú ’ª˙…y±ªœº ’±À¬ı· ¸˜˚˛1 √±¬ıœ ’±1n∏ ¬ı±ô¶ª ¬Ûø1ø¶öøÓ¬1 Î◊¬Ò«Ó¬ ˝√√í¬ı
ŒÚ±ª±À1º :±Ú-ø¬ı:±Ú1 øÚÓ¬… ÚÓ≈¬Ú ø√˙ Î¬◊Àij±ø‰¬Ó¬ Œ˝√√±ª±1 ˘À· ˘À· ¤˝◊√√À¬ı±1Ó¬ ·øÌÓ¬1 õ∂ˆ¬±ª, õ∂À˚˛±· Ó¬Ô± ¬ı…ª˝√√±1
¤øÓ¬˚˛± ¸±¬ı«Ê√Úœfl¡ˆ¬±Àª ¶§œfl‘¡Ó¬ Œ˝√√±ª± ¬Ûø1˘øé¬Ó¬ ∆˝√√ÀÂ√º õ∂Ì±˘œ¬ıX :±Ú ’Ài§§¯∏Ì1 õ∂±˚˛ ¸fl¡À˘± Œé¬SÀÓ¬ ·±øÌøÓ¬fl¡
¬ÛXøÓ¬1 ¬ıU˘ õ∂À ˛̊±· ‚øÈ¬ÀÂ√ ’±1n∏ ·øÌÓ¬1 ¤ÀÚ õ∂À ˛̊±À· :±Ú±Ài§̄ ∏Ì1 ÚÓ≈¬Ú ÚÓ≈¬Ú Œé¬S Î¬◊Àij±ø‰¬Ó¬ fl¡1±1 ̧ ˜±ôL1±˘ˆ¬±Àª
·øÌÓ¬1 øÚÊ√1 Œé¬SÕ˘› øÚÓ¬… ÚÓ≈¬Ú Ò±1Ì±1 ’±˜√±øÚ ‚È¬±˝◊√√ÀÂ√º õ∂Ì±˘œ¬ıX :±Ú±Ài§¯∏Ì1 ¤fl¡ fl¡±˚«fl¡1œ ’±ø˝√√˘± ø˝√√‰¬±À¬Û
·±øÌøÓ¬fl¡ ¬ÛXøÓ¬1 ‹øÓ¬ √̋√±ø¸fl¡ ̂ ”¬ø˜fl¡±1 ̆ ·ÀÓ¬ ’±Ú≈̄ ∏øefl¡ ’Ú…±Ú… ø¬ı ∏̄̊ ˛ ̧ •§Àg ̊ »øfl¡ø=»ˆ¬±Àª ̋ √√íÀ˘› ’ª·Ó¬ fl¡1±¬ıÕ˘
·øÌÓ¬ ø¬ıfl¡±À˙ Ê√ij˘¢üÀ1 ¬Û1±˝◊√√ Œ‰¬©Ü± fl¡ø1 ’±ø˝√√ÀÂ√º øfl¡c ̧ ±•xøÓ¬fl¡ ø¬ıù´±˚˛Ú1 ̊ ≈·Ó¬ øÎ¬øÊÀ√È¬˘ ̃ ±Ò…À˜ Ó¬Ô… ̧ •x‰¬±1
õ∂Ì±˘œÓ¬ ø˚ ’ˆ”¬Ó¬¬Û”¬ı« ̧ ≈ø¬ıÒ±1 ̧ ‘ø©Ü fl¡ø1ÀÂ√ Ó¬±1 ¬Ûø1Àõ∂øé¬Ó¬Ó¬ Â√˜±˝√√1 ̃ ”À1 ̃ ”À1 ›À˘±ª± ·øÌÓ¬ ø¬ıfl¡±˙1 Â√¬Û± ̧ —¶®1ÀÌ
¬Û±Í¬fl¡1 ¬ı±À¬ı ’±¢∂˝√√ ¸‘ø©Ü fl¡ø1¬ı ¬Û1±Õfl¡ õ∂±¸—ø·fl¡ ‡±-‡¬ı1 ¬ı± ø¬ı¯∏˚˛œ·Ó¬ :±Ú Œ˚±·±Ú Ò1±Ó¬ ˚ÀÔ©Ü ‚±øÈ¬ ∆1 ∆·ÀÂ√º
’±À˘±‰¬Úœ‡Ú1 õ∂døÓ¬1 ¬ı±À¬ı õ∂À ˛̊±Ê√Úœ ˛̊ ̧ ˜ ˛̊, ’±øÔ«fl¡ ¬ı… ˛̊, ø¬ıSêœ Ó¬Ô± ̧ √̧ …1 ̃ ±Ê√Ó¬ ø¬ıÓ¬1Ì1 ∆¸ÀÓ¬ ̊ ≈Mê√ ̧ ˜¸…±À¬ı±11
fl¡Ô± Î¬◊À~‡ Úfl¡ø1À˘“±Àª˝◊√√ ¬ı±º

’±¬Û±Ó¬ ‘√ø©ÜÓ¬ ·øÌÓ¬ ø¬ıfl¡±˙1 ̋ ◊√√-¸—¶®1Ì1 ¬Û1± Œ¬Û±ÀÚ Œ¬Û±ÀÚ ¬Û±¬ı ¬Û1± ̧ y±¬ı… ̧ ≈ø¬ıÒ±¸˜”˝√√ ¤ÀÚÒ1Ì1ñ
[1] ¬ıÓ«¬˜±Ú1 Â√̃ √̋√œ ˛̊± Â√¬Û± ̧ —¶®1Ì1 Í¬± ◊̋√√Ó¬ ’øÒfl¡ ∆¬ıø‰¬S…¬Û”Ì« ø˙Ó¬±Ú ’±1n∏ ø¬ı ∏̄̊ ˛¬ıd ̧ ±˜ø1 fl¡À˜› øÓ¬øÚ˜± √̋√1 ̃ ”À1

˜”À1 ’Ô«±» ¬ıÂ√1Ó¬ ˜≈Í¬ ‰¬±ø1‡ÚÕfl¡ ˝◊√√-¸—¶®1Ì1 ·øÌÓ¬ ø¬ıfl¡±˙ õ∂fl¡±˙ fl¡1±ÀÈ¬± ¸yªº
[2] ’±À˘±‰¬Úœ‡Ú1 ̋ ◊√√-¸—¶®1Ì õ∂fl¡±˙1 ̆ À· ̆ À· ◊̋√√ ¤ ◊̋‡Ú ’±˜±1 1±Ê√…1 ̆ ·ÀÓ¬ Œ√̇  ø¬ıÀ√̇ Ó¬ Ôfl¡± ’¸˜ ·øÌÓ¬

ø˙é¬±˚˛Ó¬Ú1 ̧ √¸… ’±1n∏ √1√œÀfl¡ Òø1 ̧ ¬ı«ô¶11 ·øÌÓ¬ Œõ∂˜œ ’¸˜œ˚˛± ¬Û±Í¬fl¡1 ̋ √√±Ó¬Ó¬ Î¬◊¬Û˘t ̋ √√í¬ıº
[3] ’±À˘±‰¬Úœ‡Ú1 ̋ ◊√√-¸—¶®1ÀÌ Â√¬Û± ̧ —¶®1ÌÓ¬ Œ˝√√±ª± ’±øÔ«fl¡ ‡1‰¬1 Œ¬ı±Ê√± ¬ıU˘±—À˙ fl¡˜±¬ıº
[4] Â√¬Û± ¸—¶®1Ì ¤È¬±1 õ∂fl¡±˙1 ¬Û1ªÓ«¬œ ¬Û˚«±˚˛Ó¬ Î¬◊æª Œ˝√√±ª± ¤fl¡ õ∂Ó¬…±˝3√√±Ú˜”˘fl¡ ¸˜¸…± ˝√√í˘ ˝◊√√˚˛±1 ø¬ıÓ¬1Ì1

ø‰¬ôL±º ̋ ◊√√-¸—¶®1ÀÌ ̧ —·Í¬ÚÀÈ¬±1 √±ø ˛̊Q˙œ˘ Î¬◊¬Û-¸ø˜øÓ¬ Ó¬Ô± ̧ √̧ …¸fl¡˘fl¡ ø‰¬1ø√Ú1 ¬ı±À¬ı Î¬◊Mê õ∂Ó¬…± 3̋√√±Ú1 ¬Û1± ̃ ≈øMê√ ø√¬ıº
[5] ◊̋√√-¸—¶®1Ì 1+À¬Û õ∂fl¡±ø˙Ó¬ ·øÌÓ¬ ø¬ıfl¡±˙1 ¸Ù¬˘ ¬ı…ª¶ö±¬ÛÚ± ◊̋√√ ’¸˜ ·øÌÓ¬ ø˙é¬±˚̨Ó¬Ú1 fl¡±˜ fl¡±Ê√ 1±Ê√…‡Ú1

¬ı±ø √̋√1Õ˘ õ∂¸±ø1Ó¬ fl¡1±1 ̧ ≈À˚±· ̧ ‘ø©Ü fl¡ø1¬ı ’±1n∏ ̋ ◊̊ ±̨fl¡ ’±ôLÊ√«±øÓ¬fl¡ ô¶1Ó¬ ¬Ûø1‰¬˚̨ fl¡1±¬ıÕ˘ ̧ ˜Ô« ̋ √√í¬ı ¬ı≈ø˘ ’±˙± fl¡1± ̊ ±˚̨º
¤ÀÚ ¬ÛÈ¬ ”̂¬ø˜Ó¬ ·øÌÓ¬ ø¬ıfl¡±˙fl¡ ¤‡Ú ̋ ◊-’±À˘±‰¬ÚœÕ˘ 1+¬Û±ôL1 fl¡ø1¬ıÕ˘ ø¬ı‰¬1± ̊ ≈·±ôLfl¡±1œ ø¸X±ôLfl¡ ̧ —øù≠©Ü ̧ fl¡À˘±

¬Ûé¬˝◊ ’±ôLø1fl¡Ó¬±À1 ’±√ø1 ̆ í¬ı øÚ(˚˛Ø
õ∂¬ıœÌ √±¸
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|X±?ø˘

˙±1√ ‰¬f ˙Ç1 ¿‡±ÀG –
Œ˚±ª± 21 ¤øõ∂˘, 2020 Ó¬±ø1À‡ ̂ ¬±1Ó¬œ˚˛ ·øÌÓ¬ Ê√·Ó¬1 ¤fl¡  Î¬◊8˘ ŒÊ√…±øÓ¬©® ̇ Ó¬±˚˛≈ ¬Û±1 fl¡1± ·øÌÓ¬: ̇ ±1√

‰¬f ˙Ç1 ¿‡±ÀG1 Ê√œªÚ±ª¸±Ú ‚ÀÈ¬º ˜‘Ó≈¬…1 ¸˜˚˛Ó¬ ŒÓ¬À‡Ó¬1 ¬ı˚˛¸ ’±øÂ√˘ 102 ¬ıÂ√1º 1917 ‰¬Ú1 19 ’À"√±¬ı1
Ó¬±ø1À‡ ̃ Ò…õ∂À√˙1 ̧ ±·1 ‰¬˝√√1Ó¬ ¿‡±ÀG1 Ê√ij ̋ √√√√ ˛̊º ¶ö±Úœ ˛̊ ’±È¬± ø˜˘1 fl¡ «̃‰¬±1œ ø˝√√‰¬±À¬Û ¿‡±ÀG1 Œ√Î¬◊Ó¬±fl¡1 ’±øÂ√˘
¤‡Ú ’ˆ¬±ªøflv¡©Ü ¸—¸±1º øfl¡c ∆fl¡À˙±11 ¬Û1±˝◊√√ ’øÓ¬ Œ˜Ò±¬ıœ ¬ı±À¬ı ¿‡±ÀG˝◊√√ ø¬ıøˆ¬iß ¬ı‘øM√√ ˘±ˆ¬ fl¡ø1øÂ√˘º Ú±·¬Û≈11
‰¬1fl¡±1œ ø¬ı:±Ú fl¡À˘Ê√1 ¬Û1± ŒÓ¬›“ ·øÌÓ¬1 ’Ú±‰«¬¸˝√√ ¶ß±Ó¬fl¡ ¬Û1œé¬±Ó¬ Œ¸±Ì1 ¬Û√fl¡ ̆ ±ˆ¬ fl¡ø1øÂ√˘º ‰¬±fl¡ø1 ̧ ”ÀS ŒÓ¬›“
øfl¡Â≈√ø√Ú1 ¬ı±À¬ı ̂ ¬±1Ó¬œ ˛̊ ¬Ûø1¸—‡…± ø¬ı:±Ú ’Ú≈á¬±ÚÓ¬ Œ˚±·√±Ú fl¡À1 ’±1n∏ Ó¬±ÀÓ¬ ◊̋√√ ø¬ı‡…±Ó¬ ̂ ¬±1Ó¬œ ˛̊ ·øÌÓ¬: ¿1±Ê√ ‰¬f
Œ¬ı±¸fl¡ ̆ · ¬Û± ˛̊ ’±1n∏ ŒÓ¬À‡Ó¬1 ̧ ±øißÒ…ÀÓ¬ statistical design1 õ∂øÓ¬ ’±fl‘¡©Ü ̋ √√ ˛̊º ¬Û1ªÓ«¬œ fl¡±˘Ó¬ ŒÓ¬›“ ¤È¬± Ê√˘¬Û±Úœ
∆˘ ÚÔ« Œfl¡1íø˘Ú± ø¬ıù´ø¬ı√…±˘ ˛̊Ó¬ ·øÌÓ¬: 1±Ê√‰¬f Œ¬ı±¸1 Ó¬Q±ªÒ±ÚÓ¬ ·Àª ∏̄Ì± fl¡ø1 ø¬Û ¤ ◊̋√√‰¬ øÎ¬ ̆ ±ˆ¬ fl¡À1º ø¬Û ¤ ◊̋√√‰¬ øÎ¬
fl¡1± ¸˜˚˛ÀÂ√±ª±Ó¬ ¿‡±ÀG, 1±Ê√‰¬f Œ¬ı±¸ ’±1n∏ ŒÓ¬›“À˘±fl¡1 ¸˝√√À˚±·œ ˝◊√√ øÈ¬ ¬Û±fl«¡±À1 ˜˝√√±Ú ·øÌÓ¬: ’˚˛˘±11 ¤fl¡
’Ú≈˜±Ú ø˜Â√± ¬ı≈ø˘ õ∂˜±Ì fl¡À1 ˚±1 ¬ı±À¬ı ŒÓ¬›“À˘±Àfl¡ ¬ıi§≈+˜˝√√˘Ó¬ ë’˚˛˘±‰¬« ¶Û˝◊˘±‰¬«í [Euler’s spoilers] ø˝√√‰¬±À¬Û
¬Ûø1ø‰¬øÓ¬ ˘±ˆ¬ fl¡À1º ¿‡±ÀG1 ·øÌÓ¬ ‰¬‰«¬±1 ˜”˘ ø¬ı¯∏˚˛ ’±øÂ√˘ combinatorics ’±1n∏ statistical design1 ‰¬‰«¬±Ó¬
õ∂À˚˛±· fl¡ø1¬ı ¬Û1± ŒÓ¬›“ ¤øÈ¬ ø¬ıÀ˙¯∏ ¢∂±Ù¬ [graph] ’±øª©®±1 fl¡ø1 Î¬◊ø˘˚˛±˝◊√√øÂ√˘º CombinatoricsÓ¬ ¤ ◊̋√√ ¢∂±Ù¬ÀÈ¬±
ë¿‡±ÀG ¢∂±Ù¬í [Srikhande’s Graph] Ú±À˜À1 Ê√Ú± ˚± ˛̊º

¿‡±ÀG ◊̋√√ ’±À˜ø1fl¡± ’±1n∏ ̂ ¬±1Ó¬1 Œfl¡¬ı±‡ÀÚ± ø¬ıù´ø¬ı√…±˘ ˛̊Ó¬ ·øÌÓ¬1 ’Ò…±¬Ûfl¡ øÚ ≈̊Mê√ ∆˝√√øÂ√˘º ̂ ¬±1Ó¬1 Œ¬ıÚ±1¸
ø √̋√µ≈ ø¬ıù´ø¬ı√…±˘ ˛̊Ó¬ ’Ò…±¬ÛÚ± fl¡1±1 Î¬◊¬Ûø1› ŒÓ¬À‡ÀÓ¬ ¬ıÀ•§ [’±øÊ√fl¡±ø˘ ̃ ≈•§± ◊̋√√] ø¬ıù´ø¬ı√…±˘ ˛̊1 ·øÌÓ¬ ø¬ıˆ¬±·1 õ∂øÓ¬á¬±¬Ûfl¡
≈̃1¬ııœ ’Ò…±¬Ûfl¡ ’±1n∏ ̃ ≈•§± ◊̋√√1 Œ‰¬∞I◊±1 Ù¬1 ¤Î¬ˆ¬±kÎ¬ ©Ü±øÎ¬Ê√ ̋ ◊√√Ú ̃ …±ÀÔÀ˜øÈ¬'í ’Ú≈á¬±Ú1 õ∂øÓ¬á¬±¬Ûfl¡ ̧ =±˘fl¡ ’±øÂ√˘º

ŒÓ¬À‡ÀÓ¬ ¤˘±˝√√±¬ı±√1 Mehta Research Institute [’±øÊ√fl¡±ø˘ Harish Chandra Research Institute]
ŒÓ¬± ̧ =±˘fl¡ ø˝√√‰¬±À¬Û fl¡±˜ fl¡ø1øÂ√˘º

Indian National Science Academy, Indian Academy of Science1 Î¬◊¬Ûø1› ’±À˜ø1fl¡±1
Institute of Mathematical Statistics Œ ˛̊ ¿ ‡±ÀGfl¡ ŒÙ¬À˘± ø˝√√‰¬±À¬Û ¸ij±øÚÓ¬ fl¡ø1øÂ√˘º

fl¡?œˆ¬1˜ ¿1e‰¬±1œ Œ˙ ∏̄±^œ –

fl¡?œˆ¬1˜ ¿1e‰¬±1œ Œ˙ ∏̄±^œ ‰¬ ≈̃Õfl¡ ø‰¬ ¤Â√ Œ˙ ∏̄±^œ ’±øÂ√˘ ̧ ±•xøÓ¬fl¡ fl¡±˘1 ̂ ¬±1Ó¬œ ˛̊ ·øÌÓ¬1 ’±Ú ¤fl¡ Î¬◊8˘
Úé¬Sº Algebraic Geometry1 √À1 ø¬ıqX ·øÌÓ¬1 ·ˆ¬œ1 Œé¬S‡ÚÕ˘ ø¬ıø˙©Ü ’ª√±Ú ’±·¬ıÏ¬ˇ±˝◊√√ ŒÓ¬À‡ÀÓ¬ ̂ ¬±1Ó¬œ˚˛
·øÌÓ¬fl¡ ’±ôLÊ«√±øÓ¬fl¡ ̃ =Ó¬ ¶ö±¬ÛÚ fl¡ø1¬ıÕ˘ ̧ é¬˜ ∆˝√√øÂ√˘º ·øÌÓ¬1 ̆ À· ̆ À· ÒËn∏¬Û√œ ̧ —·œÓ¬ÀÓ¬± ŒÓ¬›“ ’±øÂ√˘ ̧ ˜±ÀÚ
ø¸X˝√√ô¶º Œ˚±ª± 17 Ê≈√˘±˝◊√√, 2020 Ó¬±ø1À‡ 82 ¬ıÂ√1 ¬ı˚˛¸Ó¬ ŒÓ¬À‡Ó¬1 Ê√œªÚ±ª¸±Ú ‚ÀÈ¬º
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1932‰¬Ú1 29 ŒÙ¬¬ıËn∏ª±1œÓ¬ Ó¬±ø˜˘Ú±Î≈¬1 fl¡±=œ¬Û≈1˜ Ú±˜1 Í¬± ◊̋√√Ó¬ ¤fl¡ Î¬◊2‰¬ ø˙øé¬Ó¬ ’±1n∏ ̧ z±ôL ¬Ûø1 ˛̊±˘Ó¬ ø‰¬ ¤Â√
Œ˙¯∏±^œ1 Ê√ij ˝√√˚˛º ŒÓ¬›“1 Œ√Î¬◊Ó¬±fl¡, fl¡fl¡±fl¡ ’±1n∏ fl¡fl¡±fl¡1 ˆ¬±À˚˛fl¡ ’±È¬±À˚˛ fl¡˜«¸”ÀS Î¬◊fl¡œ˘ ’±øÂ√˘º ¶≈®˘œ˚˛± fl¡±˘1
¬Û1±˝◊√√ ŒÓ¬›“ ¬ÛÏ¬ˇ±qÚ±Ó¬ Œ‰¬±fl¡± ’±øÂ√˘ ̊ ø√› ¤·1±fl¡œ Œ¬Û˝√√±fl¡1 õ∂ˆ¬±ªÓ¬À˝√√ ŒÓ¬›“ ·øÌÓ¬1 õ∂øÓ¬ ’±fl¡ø¯∏«Ó¬ ∆˝√√ ¬Ûø1øÂ√˘º

˜±^±Ê√1 [¤øÓ¬˚˛±1 Œ‰¬iß±˝◊√√] ˘˚˛˘± fl¡À˘Ê√Ó¬ ·øÌÓ¬1 &1n∏ ¬Û±Í¬…Sê˜ ’Ò…˚˛Ú fl¡ø1 Ôfl¡±1 ¸˜˚˛Ó¬ ŒÓ¬›“1 ¸˝√√¬Û±Í¬œ
’±øÂ√˘ ø¬ı‡…±Ó¬ ˆ¬±1Ó¬œ˚˛ ·øÌÓ¬: ¤˜ ¤Â√ Ú1ø¸—˝√√˜º ≈√˝◊√√ ¸˝√√¬Û±Í¬œ ·øÌÓ¬:1 ¸≈√œ‚« ·±øÌøÓ¬fl¡ ¸˝√√À˚±ø·Ó¬±˝◊√√ Œfl¡¬ı˘
ˆ¬±1Ó¬œ ˛̊ ·øÌÓ¬Õ˘Àfl¡ ◊̋√√ Ú √̋√̊ ˛ ’±ôLÊ«√±øÓ¬fl¡ ·øÌÓ¬ Ê√·Ó¬Õ˘› &1n∏Q¬Û”Ì« ’ª√±Ú ’±·¬ıÏ¬ˇ± ◊̋√√øÂ√̆ º ¤˘ÀÊ√À¬ıË̋ ◊√√fl¡ øÊ√›À˜ø¬∏C1
¤fl¡ ø¬ı‡…±Ó¬ Î¬◊¬Û¬Û±√… ̋ √√í˘ Ú1ø¸— √̋√̃  Œ˙ ∏̄±^œ Î¬◊¬Û¬Û±√…º ¤˘ÀÊ√À¬ıË̋ ◊√√fl¡√ øÊ√›À˜ø¬∏CÕ˘ ø‰¬ ¤Â√ Œ˙ ∏̄±^œ1 ’Ú…±Ú… ’ª√±Ú¸ ”̋̃ √√1
øˆ¬Ó¬1Ó¬ Œ˙¯∏±^œ ÒËn∏ªfl¡ [Shesadri Constant] ’±1n∏ Œ©ÜG±Î«¬ ˜ÀÚ±ø˜À˚˛˘ øÔ’íø1 [Standard Monomial

Theory] ø¬ıÀ˙ ∏̄̂ ¬±Àª Î¬◊À~‡À˚±·…º ø¬ıqX ·±øÌøÓ¬fl¡ ·Àª ∏̄Ì±1 ̧ ˜±ôL1±˘ˆ¬±Àª õ∂±fl¡¶ß±Ó¬fl¡ ’±1n∏ ¶ß±Ó¬fl¡ ¬Û «̊± ˛̊1 ·øÌÓ¬Ó¬
¸˜À ˛̊±¬ÛÀ˚±·œ ¬Û±Í¬… ”̧‰¬œ, ¬Û±Í¬…¬Û≈øÔ ’±1n∏ ø˙é¬Ì ¬ÛXøÓ¬1 &1n∏Q Î¬◊¬Û˘øt fl¡ø1 ŒÓ¬›“ Œ‰¬iß± ◊̋√√ ̋ ◊√√Úø©ÜøÈ¬Î¬◊È¬ ’Ù¬ ̃ …±ÀÔÀ˜øÈ¬'
‰¬˜≈Õfl¡ ø‰¬ ¤˜ ’±˝◊√√ ‡…±Ó¬ ·øÌÓ¬1 ¤‡Ú ’¢∂Ìœ ’Ú≈á¬±Ú ·øÏ¬ˇ ŒÓ¬±˘±Ó¬ ¸øSê˚˛ ˆ”¬ø˜fl¡± ∆˘øÂ√˘ ’±1n∏ Ó¬±1 õ∂øÓ¬á¬±¬Ûfl¡
¸=±˘fl¡ ø˝√√‰¬±À¬Û fl¡±˜ fl¡ø1øÂ√˘º

ø‰¬ ¤Â√ Œ˙¯∏±^œ1 ·øÌÓ¬Õ˘ ’±·¬ıÀÏ¬ˇ±ª± ’ª√±Ú¸˜”˝√√1 ¬ı±À¬ı ’±ôLÊ√«±øÓ¬fl¡ ̧ •x√±˚˛1 ̃ ±Ê√Ó¬ Î¬◊2‰¬ õ∂˙—ø¸Ó¬ ∆˝√√øÂ√˘
˚±1 ¬ı±À¬ı 1988 ‰¬ÚÓ¬ ŒÓ¬›“fl¡ 1À˚˛˘ Â√í‰¬±˝◊√√øÈ¬1 ŒÙ¬À˘± øÚ¬ı«±‰¬Ú fl¡1± ∆˝√√øÂ√˘º 1±˜±Ú≈Ê√Ú, ˝√√ø1‰¬f ’±1n∏ ø‰¬ ’±1 1±›1
ø¬ÛÂ√Ó¬ Œ˙ ∏̄±^œ ’±øÂ√̆  ̂ ¬±1Ó¬1 ‰¬Ó≈¬Ô«Ê√Ú ·øÌÓ¬: ¤Ù¬ ’±1 ¤Â√º 2009 ‰¬ÚÓ¬ ̂ ¬±1Ó¬ ‰¬1fl¡±À1 ø‰¬ ¤Â√ Œ˙ ∏̄±^œfl¡ ¬ÛΩ ”̂¬ ∏̄Ì
¬ı“È¬±À1 ̧ ij±øÚÓ¬ fl¡ø1øÂ√˘º

Î¬0 ø√˘œ¬Û √M√√√ –
’¸˜ ·øÌÓ¬ ø˙é¬±˚̨Ó¬Ú1 ¤·1±fl¡œ ¤fl¡±ôL ’Ú≈1±·œ ’±1n∏ ’±Ê√œªÚ ̧ √̧ …, ’±À˜ø1fl¡±1 Œ1±Î¬ƒ ’± ◊̋√√À˘G ø¬ıù´ø¬ı√…±˘˚̨1

·øÌÓ¬1 ’Ò…±¬Ûfl¡, ·øÌÓ¬: ’±1n∏ ¸≈À˘‡fl¡ Î¬0 ø√˘œ¬Û fl≈¡˜±1 √M√√1 Œ˚±ª± 26 ŒÂ√ÀõI◊•§1, 2019 Ó¬±ø1À‡ ’±À˜ø1fl¡±1
øÚÊ√± ¬ı±¸ˆ¬ªÚÓ¬ Œ√˝√√±ª¸±Ú ‚ÀÈ¬º ̃ ‘Ó≈¬…1 ̧ ˜˚˛Ó¬ ŒÓ¬À‡Ó¬1 ¬ı˚˛¸ ’±øÂ√˘ 80 ¬ıÂ√1º

’¸˜1 Œ˚±1 √̋√±È¬Ó¬ Ê√ij˘±ˆ¬ fl¡1± Î¬0 ø√̆ œ¬Û fl≈¡˜±1 √M√√1 ∆˙˙ª ’±1n∏ ¶≈®˘œ ˛̊± ø˙é¬± ’øÓ¬¬ı±ø √̋√Ó¬ ∆ √̋√øÂ√̆  &ª± √̋√±È¬œÓ¬º
ŒÓ¬À‡Ó¬1 Œ√Î¬◊Ó¬±fl¡ ’±øÂ√˘ &ª±˝√√±È¬œ ø¬ıù´ø¬ı√…±˘˚˛1 õ∂Ô˜ ·1±fl¡œ ¬Û?œ˚˛fl¡ Ù¬ÌœÒ1 √M√√º ‰¬±fl¡ø1 ¸”ÀS Œ·±ÀÈ¬˝◊√√ Ê√œªÚ
’±À˜ø1fl¡±ÀÓ¬ fl¡È¬±À˘› ŒÓ¬À‡ÀÓ¬ ’¸˜1 ∆¸ÀÓ¬ ’±Ê√œªÚ ¤fl¡ øÚø¬ıÎ¬ˇ ¸•Ûfl«¡ 1±ø‡øÂ√˘ ’±1n∏ ŒÓ¬À‡Ó¬1 øõ∂˚˛ ø¬ı¯∏˚˛
·øÌÓ¬1 ̆ ·ÀÓ¬ ’¸˜œ˚̨± ̧ ±ø √̋√Ó¬…Õ˘› ’Ú¬ı√… ¬ı1√√„√√øÌ ’±·¬ıÏ¬̌± ◊̋√√ ∆·ÀÂ√º ŒÓ¬À‡Ó¬1 ·±øÌøÓ¬fl¡ ̧ ‘ø©Ü̧ ”̋̃ √√1 øˆ¬Ó¬1Ó¬ Œfl¡ ◊̋√√‡Ú˜±Ú
Î¬◊À~‡À˚±·… ¢∂Lö ˝√√í˘ Concept of Geometry, Mathematics Education, Finite Mathematics for

Liberal Art ̋ ◊√√Ó¬…±øº√ ’¸˜œ ˛̊± ̂ ¬± ∏̄±-¸±ø √̋√Ó¬…-¸—¶‘®øÓ¬Õ˘ ŒÓ¬À‡Ó¬1 ø¬ıÀ˙ ∏̄ ’ª√±Ú¸ ”̃̋ √√1 øˆ¬Ó¬1Ó¬ ’±ÀÂ√ñ Î¬0 ̂ ”¬À¬ÛÚ
√̋√±Ê√ø1fl¡±1 ·œÓ¬ ’±1n∏ Ê√œªÚ 1Ô, Ù¬ø˘ Œ˘±ª± ¬ı≈1?œ, Œ˜±1 ø˙é¬± ’±1n∏ Œ˜±1 ø˙é¬fl¡, ø˜Â√ &ª± √̋√±È¬œ [Î¬◊¬ÛÚ…±¸],  ̃ ÀÚ Œ˜±1

fl¡ ◊̋√√Ú± ø¬ı‰¬±À1, qˆ¬ø√Ú1 øÚ‚«∞I◊, Œõ∂˜Ó¬ ¬Ûø1À˘± ŒÚøfl¡∑, ø¬ı ≈̄ûõ∂¸±√1 õ∂¸±√ ̋ ◊√√Ó¬…±ø√º

’¸˜ ·øÌÓ¬ ø˙é¬±˚̨Ó¬Ú1 ̃ „√√̆ Õ√, Œ˚±1 √̋√±È¬ ̇ ±‡±1 Î¬◊¬Ûø1› Œfl¡fœ˚̨ ̧ ø˜øÓ¬À˚̨ ’¸˜ ̧ ±ø √̋√Ó¬… ̧ ˆ¬±1 ∆¸ÀÓ¬ Œ˚ÃÔˆ¬±Àª
Î¬0 √M√√1 ̃ ‘Ó≈¬…Ó¬ |X±?ø˘ Ê√Ú± ˛̊º

Œ√̇ 1 øÓ¬øÚ√›·1±fl¡œ ̃ √̋√±Ú ·øÌÓ¬:¬ ¤Â√ ¤Â√ ¿‡±ÀG, ø‰¬ ¤Â√ Œ˙ ∏̄±^œ ’±1n∏ ø√̆ œ¬Û fl≈¡˜±1 √M√√1 ̃ ‘Ó≈¬…Ó¬ ’¸˜ ·øÌÓ¬
ø˙é¬±˚˛Ó¬Ú1 Ó¬1Ù¬1 ¬Û1± ·ˆ¬œ1 |X±?ø˘ Ó¬¬Û«Ì fl¡1± ̋ √√í˘º
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Î¬fl¡ˇ
øSêø(˚˛±Ú ·íã¬ı±‡ [Christian Goldbach, 18 ˜±‰«¬, 1690 ø‡Ë©Ü±sñ 20 ÚÀª•§1 1764 ø‡Ë©Ü±s] ’±øÂ√˘

¤Ê√Ú Ê√±˜«±Ú ·øÌÓ¬:º ŒÓ¬›“ ’±˝◊√√ÀÚ± ’Ò…˚˛Ú fl¡ø1øÂ√˘º Ó¬≈√¬Ûø1 ŒÓ¬›“ Œfl¡¬ı±È¬±› ˆ¬±¯∏±Ó¬ ø¸X˝√√ô¶ ’±øÂ√˘º Ê√±˜«±Ú,
˘±øÓ¬Ú, 1n∏Â√, Ù¬1±‰¬œ, ̋ ◊√√È¬±˘œ ˛̊ ̂ ¬± ∏̄± ŒÓ¬›“ ̧ ƒ̧̆ ˘œ ˛̊±Õfl¡ fl¡í¬ı ’±1n∏ Œ˘ø‡¬ı ¬Û±ø1øÂ√˘º ̆ ± ◊̋√√¬ıøÚ»Ê√ (Gofried Wilhelm
Leibnitz, 1 Ê≈√˘± ◊̋√√ 1646ñ 14 ÚÀª•§1, 1716], ’˝◊√√˘±1 (Leonhard Euler, 1707 ø‡Ë©Ü±s ñ 1783

ø‡Ë©Ü±s]’±ø√ ̃ ”Ò±Ù≈¬È¬± ·øÌÓ¬:¸fl¡˘1 ̆ ·Ó¬ ŒÓ¬›“1 Œ˚±·±À˚±· ’±øÂ√˘º
Œ¸ ◊̋√√ ̧ ˜ ˛̊Ó¬ ·íã¬ı±‡ ŒÂ√ ◊̋√√∞I◊ ø¬ÛÈ¬±1Â√¬ı±·« ̋ ◊√√ø•Ûø1À ˛̊̆  ¤fl¡±ÀÎ¬ø˜Ó¬ ·øÌÓ¬ ’±1n∏ ̋ ◊√√øÓ¬˝√√±¸1 ’Ò…±¬Ûfl¡º ̆ ·ÀÓ¬ Ê√±1

(Tsar; 1n∏Â√ ¸•⁄±È¬] ø¡ZÓ¬œ˚˛ ø¬ÛÈ¬±11 ·‘˝√√ø˙é¬fl¡º 1742 ‰¬Ú1 7 Ê≈√Ú Ó¬±ø1À‡ ·íã¬ı±À‡ ’˝◊√√˘±1Õ˘ ¤‡Ú ø‰¬øÍ¬ ø˘À‡º
ø‰¬øÍ¬‡ÚÓ¬ Œ˜Ãø˘fl¡ ¸—‡…± (Prime number) ¸•§Àg ¤È¬± õ∂ùü Î¬◊O±¬ÛÚ fl¡ø1ÀÂ√º ’±ø˜ Ê√±ÀÚ± Œ˚ ¤fl¡Ó¬Õfl¡ Î¬±„√√1 ø˚
¶§±ˆ¬±øªfl¡ ¸—‡…±1 ˜±S ≈√È¬±À˝√√ Î¬◊»¬Û±√fl¡ [¤fl¡ ’±1n∏ ¸—‡…±ÀÈ¬± øÚÀÊ√] ŒÓ¬ÀÚ Ò1Ì1 ¸—‡…±fl¡ Œ˜Ãø˘fl¡ ¸—‡…± Œ¬ı±À˘º
’ªÀ˙… ·íã¬ı±‡1 ̧ ˜ ˛̊Ó¬ ¤fl¡ ̧ —‡…±ÀÈ¬±Àfl¡± Œ˜Ãø˘fl¡ ̧ —‡…± ¬ı≈ø˘ ø¬ıÀ¬ı‰¬Ú± fl¡1± ∆˝√√øÂ√˘º Î¬◊¬Ûø1Î¬◊Mê√ ø‰¬øÍ¬‡ÚÓ¬ ·íã¬ı±À‡
ø˘ø‡À˘ Œ˚ ≈√̋ ◊√√Ó¬Õfl¡ Î¬±„√√1 ø˚Àfl¡±ÀÚ± ̧ —‡…±fl¡ øÓ¬øÚÈ¬± Œ˜Ãø˘fl¡ ̧ —‡…±1 Œ˚±·Ù¬˘ ø √̋√‰¬±À¬Û õ∂fl¡±˙ fl¡ø1¬ı ¬Û±ø1º ̊ Ô± 3 ‘ 1

Ÿ¬1Ÿ¬1, 4 ‘ 1 Ÿ¬ 1 Ÿ¬ 2, 5 ‘ 1 Ÿ¬ 1 Ÿ¬ 3, 6 ‘ 1 Ÿ¬ 2 Ÿ¬ 3, 7 ‘ 2 Ÿ¬ 2 Ÿ¬ 3, ̋ ◊√√Ó¬…±ø√º ¤˚˛± ̧ fl¡À˘± ̧ —‡…±1 Œé¬SÓ¬ ̧ Ó¬…
˝√√˚˛ÀÚ Ú˝√√˚˛, Œ¸˚˛± ·íã¬ı±À‡ ’˝◊√√˘±11 ¬Û1± Ê√±øÚ¬ı ø¬ı‰¬±ø1À˘º ’˝◊√√˘±À1 ø‰¬øÍ¬1 Î¬◊M√√1 ø√À˘º ’ªÀ˙… Î¬◊O±ø¬ÛÓ¬ õ∂ùüÀÈ¬±
’˘¬Û ¸˘±˝◊√√ ø√À˘ñ ≈√˝◊√√Ó¬Õfl¡ Î¬±„√√1 ø˚Àfl¡±ÀÚ± ˚≈¢¨ ¸—‡…±fl¡ ≈√È¬± Œ˜Ãø˘fl¡ ¸—‡…±1 Œ˚±·Ù¬˘ ø˝√√‰¬±À¬Û õ∂fl¡±˙ fl¡ø1¬ı
¬Û±ø1,ñ ¤˚˛± ¸•Û”Ì« ¸Ó¬… ¬ı≈ø˘À˚˛˝◊√√ Œ˜±1 Ò±1Ì±º ø¬ÛÀÂ√ ˜˝◊√√ õ∂˜±Ì fl¡ø1¬ı ŒÚ±ª±ø1˜º

4 ‘ 2 Ÿ¬ 2, 6 ‘ 3 Ÿ¬ 3, 8 ‘ 3 Ÿ¬ 5, 10 ‘ 5 Ÿ¬ 5, 12 ‘ 5 Ÿ¬ 7, 14 ‘ 7 Ÿ¬ 7, 16 ‘ 3 Ÿ¬ 13, 18 ‘ 7 Ÿ¬ 11....,

100 ‘ 3 Ÿ¬ 97 ‘ 11 Ÿ¬ 89‘¬ 17 Ÿ¬ 83‘¬ 29 Ÿ¬ 71‘¬ 41 Ÿ¬ 59‘¬ 47 Ÿ¬ 53  ˝◊√√Ó¬…±ø√º øfl¡c ¸Ó¬…±¬ÛÚ õ∂˜±Ì Ú˝√√˚˛º
’˝◊√√˘±11 ¡Z±1± ̧ —À˙±øÒÓ¬, ’Ú≈ø˜Ó¬ Î¬◊øMê√ÀÈ¬± ̋ √√í˘ñ ≈√˝◊√√Ó¬Õfl¡ Î¬±„√√1 ø˚Àfl¡±ÀÚ± ̊ ≈¢¨ ̧ —‡…±fl¡ ≈√È¬± Œ˜Ãø˘fl¡ ̧ —‡…±1

Œ˚±·Ù¬˘ ø˝√√‰¬±À¬Û õ∂fl¡±˙ fl¡ø1¬ı ¬Û±ø1º ¤˝◊√√ ¬Û”¬ı«±Ú≈˜±ÚÀÈ¬±fl¡ (conjecture) ·íã¬ı±‡1 ¬Û”¬ı«±Ú≈˜±Ú (Goldbach’s
conjecture) ¬ı≈ø˘ Œfl¡±ª± ˝√√˚˛º

2017 ‰¬Ú1 7 Ê≈√ÚÓ¬ ¤ ◊̋√√ ¬Û”¬ı«±Ú≈̃ ±Ú Î¬◊O±¬ÛÚ fl¡1±1 ≈√̇  ¬Û“̋ ◊√√̧ M√√1 ¬ıÂ√1 ̧ •Û”Ì« ̋ √√̊ ˛º øfl¡c ’±øÊ√Àfl¡±¬ÛøÓ¬ ’±ø˜ Ê√Ú±Ó¬
¤˝◊√√ÀÈ¬± õ∂˜±øÌÓ¬ Œ˝√√±ª± Ú±˝◊√√º ¤‡Ú øfl¡Ó¬±¬ÛÓ¬ ¬ÛøÏ¬ˇøÂ√À˘“± Œ˚ 2000 ‰¬ÚÓ¬ Ê√Ú ø1‡ô¶± ◊̋√√Ú Ú±˜1 ¤Ê√Ú Ê√± «̃±Ú ·Àª ∏̄Àfl¡ 4
‚1014 ¬Û «̊ôL ̧ fl¡À˘± ̊ ≈¢¨ ̧ —‡…±1 Œé¬SÓ¬ ·íã¬ı±‡1 ¬Û”¬ı«±Ú≈̃ ±Ú ̧ Ó¬…±¬ÛÚ fl¡ø1ÀÂ√º Î¬◊√± √̋√1Ì¶§1+À¬Û, 389965026819938

‘ 5569 Ÿ  389965026814369º¬øøfl¡c ’Ú≈̃ ±ÚÀÈ¬± õ∂˜±øÌÓ¬ Œ˝√√±ª± Ú± ◊̋√√º

·íã¬ı±‡1 ¬Û”¬ı«±Ú≈˜±Ú ’±1n∏ ¤‡Ú Î¬◊¬ÛÚ…±¸

Î¬0 ø√˘œ¬Û ˙˜«±
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·íã¬ı±‡1 ¬Û”¬ı«±Ú≈˜±Ú1 ’±Ú≈¯∏—ø·fl¡ ’±Ú ¤È¬± ’Ú≈˜±Ú ¤ÀÚ Ò1Ì1ñ ¬Û“±‰¬Ó¬Õfl¡ Î¬±„√√1 ø˚Àfl¡±ÀÚ± ’˚≈¢¨ ¸—‡…±fl¡
øÓ¬øÚÈ¬± Œ˜Ãø˘fl¡ ̧ —‡…±1 Œ˚±·Ù¬˘ ø √̋√‰¬±À¬Û õ∂fl¡±˙ fl¡ø1¬ı ¬Û±ø1º ̊ Ô± 7 ‘ 2 Ÿ¬ 2 Ÿ¬ 3, 11 ‘ 3 Ÿ¬ 3 Ÿ¬ 5, 13 ‘ 3 Ÿ¬ 3 Ÿ 7,

17 ‘ 2 Ÿ¬ 2 Ÿ¬ 13 ̋ ◊√√Ó¬…±ø√º ̋ ◊√√˚˛±fl¡ ·íã¬ı±‡1 ≈√¬ı«˘ ¬Û”¬ı«±Ú≈˜±Ú (Goldbach's Weak Conjecture) ¬ı≈ø˘ Œfl¡±ª± ̋ √√˚˛º
2013 ‰¬ÚÓ¬ Œ˝√√ ƒ̆Ù¬·íÓ¬ (Harald A Helfgott; Ê√ij 25 ÚÀª•§1, 1977] Ú±À˜ Œ¬Û1n∏1 ¤Ê√Ú ·øÌÓ¬:˝◊√√ ¤˝◊√√ÀÈ¬±
õ∂˜±Ì fl¡À1º

ø˚ø¬ı˘±fl¡ ¶§±ˆ¬±øªfl¡ ¸—‡…±fl¡ ≈√È¬± ’˚≈¢¨ Œ˜Ãø˘fl¡ ¸—‡…±1 Œ˚±·Ù¬˘ ø˝√√‰¬±À¬Û õ∂fl¡±˙ fl¡ø1¬ı ¬Û±ø1, ŒÓ¬ÀÚ ¶§±ˆ¬±øªfl¡
¸—‡…±fl¡ ·íã¬ı±‡ ¸—‡…± (Goldbach number) Œ¬ı±À˘º ‰¬±ø1Ó¬Õfl¡ Î¬±„√√1 ¸fl¡À˘± ˚≈¢¨ ¶§±ˆ¬±øªfl¡ ¸—‡…±˝◊√√ ·íã¬ı±‡
¸—‡…±º ̊ Ô± 40 ‘ 3 Ÿ¬ 37‘¬11Ÿ¬29‘¬17Ÿ¬23 , 50 ‘¬3 Ÿ¬ 47‘¬ 7 Ÿ¬ 43‘¬13Ÿ¬37‘¬ 19 Ÿ¬ 31 ̋ ◊√√Ó¬…±ø√º

Î¬‡ˇ

1992 ‰¬ÚÓ¬ ·íã¬ı±‡1 ¬Û”¬ı«±Ú≈˜±Ú Î¬◊O±¬ÛÚ fl¡1±1 ’±ÕÏ¬ˇ˙ ¬ıÂ√1 ¸•Û”Ì« ˝√√˚˛º Œ¸˝◊√√ ¬ıÂ√11 ø¢∂fl¡ ˆ¬±¯∏±Ó¬ õ∂fl¡±˙ ¬Û±˚˛
¤‡Ú Î¬◊¬ÛÚ…±¸, Uncle Petros and Goldbach's Conjectureº Î¬◊¬ÛÚ…±¸‡Ú1 Œ˘‡fl¡  ¤¬Ûíô¶í˘íÂ√ √íø'˚˛±ø√Â√
(Apostolos K Doxiadis, Ê√ij 6 Ê≈√Ú, 1953]º √íø'˚˛±ø√ÀÂ√ fl¡˘ø•§˚˛± ø¬ıù´ø¬ı√…±˘˚˛1 ¬Û1± ·øÌÓ¬1 øÎ¬ø¢∂ ˘˚˛º
Î¬◊¬ÛÚ…±¸-Ú±È¬fl¡ ø˘‡± ◊̋√√ ŒÓ¬›“1 Œ¬ÛÂ√±º Î¬◊¬ÛÚ…±¸‡Ú1 ̋ ◊√√—1±Ê√œ ’Ú≈¬ı±√ õ∂fl¡±˙ ¬Û± ˛̊ 2000 ‰¬ÚÓ¬º ø¬ıËÀÈ¬ ◊̋√√Ú1 õ∂fl¡±˙fl¡ Faber

and Faber; ’±1n∏ ’±À˜ø1fl¡± ˚≈Mê√1±Ê√…1 õ∂fl¡±˙fl¡ Bloomsbury, USAº ˝◊√√øÓ¬˜ÀÒ… Î¬◊¬ÛÚ…±¸‡Ú ¬Û‘øÔªœ1 ¤fl≈¡ø1
Œ¬Û±g1È¬± ˆ¬±¯∏±Õ˘ ’Ú”ø√Ó¬ ∆˝√√ÀÂ√º øfl¡Ó¬±¬Û‡Ú ÚíÀ¬ı˘ ¬ı“È¬± ø¬ıÊ√˚˛œ Ê√Ú Ù¬1À¬ıÂ√ Ú±Â√ (John Forbes Nash,13 Ê≈√Ú,
1928 - 23 Œ˜í 2015], ø¬ıËøÈ¬Â√ ·øÌÓ¬: Â√±1 ˜±˝◊√√Àfl¡˘ ’±øÓ¬˚˛± (Michael Atiyah, 22 ¤øõ∂˘, 1929-

11 Ê√±Ú≈ª±ø1, 2019] ’±ø√ ø¬ı¡Z±Ú1 ¡Z±1± Î¬◊2‰¬ õ∂˙—ø¸Ó¬º Œfl¡±ª± ̋ √√˚˛ Œ˚ ëë˜‘Ó≈¬…1 ’±À·À˚˛ ¬ÛøÏ¬ˇ¬ı ̆ ·œ˚˛± ¤˝√√±Ê√±1 ¤‡Ú
øfl¡Ó¬±¬Û1 øˆ¬Ó¬11 ¤ ◊̋√√‡Ú ’Ú…Ó¬˜ øfl¡Ó¬±¬Ûºíí √íø' ˛̊±ø√ÀÂ√ ̊ ≈È¬œ ˛̊±ˆ¬±Àª ø˘‡± ’±Ú ¤‡Ú ø¬ı‡…±Ó¬ Î¬◊¬ÛÚ…±¸ ̋ √√í˘ Logicomix
[2009]º

“Uncle Petros and Goldbach’s Conjecture” ’1 õ∂‰¬±11 ¬ı±À¬ı Î¬◊¬Ûø1Î¬◊Mê√ ’øˆ¬Ê√±Ó¬ õ∂fl¡±˙Ú ¸—¶ö±
≈√È¬±˝◊√√ ¤È¬± ’øˆ¬Úª Î¬◊¬Û±˚˛ Î¬◊ø˘˚˛±˝◊√√øÂ√˘º ŒÓ¬›“À˘±Àfl¡ Œ‚±¯∏Ì± fl¡ø1øÂ√˘ Œ˚ ˚ø√ Î¬◊¬ÛÚ…±¸‡Ú1 ˝◊√√—1±Ê√œ ’Ú≈¬ı±√ õ∂fl¡±˙1
≈√¬ıÂ√11 øˆ¬Ó¬1Ó¬ Œfl¡±ÀÚ±¬ı± ◊̋√√ ·íã¬ı±‡1 ¬Û”¬ı«±Ú≈̃ ±Ú õ∂˜±Ì fl¡ø1¬ı ¬Û±À1, ŒÓ¬ÀÚ˝√√íÀ˘ Œ¸ ◊̋√√ ̂ ¬±·…ª±Ú˚ˆ¬±·ªÓ¬œ ·1±fl¡œfl¡ ¤fl¡
øÚ˚≈Ó¬ (million) Î¬˘±1 ø√˚˛± ̋ √√í¬ıº Œ˚±·√±Ú1 ’øôL˜ Ó¬±ø1‡ ’±øÂ√˘ 2002 ‰¬Ú1 15 ̃ ±‰«¬º ’ªÀ˙… ¤È¬± ‰¬Ó«¬ ’±øÂ√˘ñ
õ∂øÓ¬À˚±·œ·1±fl¡œ ø¬ıËøÈ¬Â√ ¬ı± ’±À˜ø1fl¡±Ú Ú±·ø1fl¡ ˝√√í¬ı ˘±ø·¬ıº Œfl¡±ª± øÚ©xÀ˚˛±Ê√Ú Œ˚ Œfl¡±ÀÚ› ¤˝◊√√ ¬¬ı“È¬± ˘±ˆ¬ fl¡ø1¬ıÕ˘
¸˜Ô« Ú √̋√í˘º

ø¬ÛÀÂ√ Œfl¡±Ú ¤˝◊ ’±—fl¡˘ƒ Œ¬ÛSíÂ√ º ¸•Û”Ì« Ú±˜ Œ¬ÛSíÂ√ ¬Û±¬Û±øSêô¶íÂ√  (Petros Papachristors)º ŒÓ¬›“ ¤Ê√Ú
‡…±øÓ¬˜±Ú ·øÌÓ¬:ñ ’ªÀ˙… Œ˘‡fl¡1 fl¡äÚ±1º Œ˘‡Àfl¡ ¤ÀÚ√À1 ¬ıÌ«Ú± fl¡ø1ÀÂ√ Œ˚ ¤ÀÚÀ √̋√Ú ̆ ±À· Œ˚Ú Œ¬ÛSíÂ√ ̧ “‰¬±Õfl¡À ˛̊
˝√√±øÎ«¬, ø˘È¬˘Î¬◊Î¬, 1±˜±Ú≈Ê√Ú1 √À1 ŒÓ¬Ê√-˜„√√À˝√√À1 ·Ï¬ˇ± ¤Ê√Ú ·øÌÓ¬:º

Î¬◊¬ÛÚ…±¸‡Ú Œ˘‡Àfl¡ õ∂Ô˜ ¬Û≈1n∏¯∏Ó¬ ¬ıÌ«Ú± fl¡ø1ÀÂ√º Î¬◊¬ÛÚ…±¸‡Ú1 Ú±˚˛fl¡ Œ˘‡fl¡1 fl¡äÚ±1 ¬ı1À√Î¬◊Ó¬±fl¡,ñ ’±—fl¡˘
Œ¬ÛSíÂ√º ’±—fl¡˘ Œ¬ÛSíÂ√1 ¬ı ˛̧̊  ∆ √̋√ÀÂ√º ’ø¬ı¬ı±ø √̋√Ó¬º ·“±ª1 ‚1Ó¬ ¤fl¡ ¶§øÚ¬ı«±ø¸Ó¬ Ê√œªÚ ̊ ±¬ÛÚ fl¡À1º ̧ —·œ ¬ı≈ø˘¬ıÕ˘ 1±ø˙
1±ø˙ øfl¡Ó¬±¬Û, ·Àª ∏̄Ì±-¬ÛøSfl¡±, ’À˘‡ ¬Û±G≈ø˘ø¬Ûº ‰¬‡ ¬ı≈ø˘¬ıÕ˘ ø¬ıÀ˙ ∏̄ ¤Àfl¡± Ú± ◊̋√√,ñ ̃ ±ÀÊ√ ̃ ±ÀÊ√ ¬Ù≈¬˘øÚÓ¬ fl¡±˜ fl¡À1º
’fl¡À˘ ’fl¡À˘ √¬ı± Œ‡À˘º  fl¡±À1± ̆ ·Ó¬ Œfl¡øÓ¬ ˛̊±› “√±ÀÓ¬-›“ÀÍ¬ ̆ ·± Ú± ◊̋√√º Ó¬S±Â√ ¬Ûø1 ˛̊±˘1 ’±È¬±À ˛̊ ŒÓ¬›“fl¡ ¤1± ◊̋√√ ‰¬À˘º
˘í1±-ŒÂ√±ª±˘œÀ¬ı±1Àfl¡± ˘· Òø1¬ıÕ˘ øÚø√À˚˛,ñ Every family has its black sheep - in ours it was Uncle

Petros.'' [õ∂ÀÓ¬…fl¡ ¬Ûø1˚˛±˘ÀÓ¬ ¤Àfl¡±Ê√Ú fl≈¡˘e±1 Ô±Àfl¡,ñ ’±˜±1 ¬Ûø1˚˛±˘Ó¬ Œ¬ÛSíÂ√ ¬ı1À√Î¬◊Ó¬±º]
Œ¬ÛSíÂ√1 ≈√Ê√Ú ˆ¬±À˚˛fl¡, ¤Ê√Ú Œ˘‡fl¡1 Œ√Î¬◊Ó¬±fl¡, ’±1n∏ ’±ÚÊ√Ú ¤Ú±1ø·1íÂ√ (Anargyros)º ŒÓ¬›“À˘±Àfl¡
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¸øÓ¬-¸ôLøÓ¬1 ̃ ÚÓ¬ ¤˝◊√√ ̂ ¬±¬ı ̧ ≈˜≈ª±˝◊√√ ø√ÀÂ√ Œ˚ fl¡fl¡±À˚˛fl¡ Œfl¡±ÀÚ± fl¡±˜1 Ú˝√√˚˛, “My father and uncle Anargyors,
his two younger brothers, made sure that my cousins and I should inherit their opinion of
him unchallenged.''

ˆ¬±À ˛̊fl¡ √̋√“ÀÓ¬ ’ªÀ˙… Œ¬ÛSíÂ√fl¡ ̧ •ÛøM√√1¬Û1± ¬ıø=Ó¬ fl¡1± Ú±øÂ√̆ º ø¬ÛÓ¬±fl¡1¬Û1± Î¬◊M√√1±øÒfl¡±1œ ̧ ”ÀS  Œ¬ÛSíÂ√̋ √√“ÀÓ¬ ¤È¬±
fl¡±1‡±Ú± ¬Û± ◊̋√√øÂ√̆ º ≈√̋ ◊√√ ̂ ¬±À˚̨Àfl¡ ̆ ˆ¬…±—˙ ̧ √±À˚̨ fl¡fl¡±À˚̨fl¡fl¡ ø√øÂ√̆ º ’ªÀ˙… Œ¬ÛSíÀÂ√ ̧ •ÛøM√√À1 øfl¡ fl¡ø1¬ı∑ ̂ ¬øÓ¬Ê√±fl¡ √̋√“Ó¬1
¬ı±À¬ı ∆Ô ∆·ÀÂ√º Œ˘‡fl¡ ˝√√í˘ ¸¬ı±ÀÓ¬±Õfl¡ øõ∂˚˛ ˆ¬øÓ¬Ê√±fl¡º Œ¬ÛSíÀÂ√ øÚÊ√1 ø¬ı˙±˘ ¬Û≈øÔˆ¬“1±˘ÀÈ¬± Œ˘‡fl¡fl¡ √±Ú fl¡ø1ÀÂ√º
Œ˘‡Àfl¡› ’ªÀ˙… ¬Û≈øÔˆ¬“1±˘ÀÈ¬± √±Ú fl¡ø1ÀÂ√ Hellenic Mathematical Society fl¡º ˜±S ≈√‡Ú øfl¡Ó¬±¬Û ŒÓ¬›“
1±ø‡ÀÂ√, ¤‡Ú Œ˘’íÚ±Î«¬ ’˝◊√√˘±11 Opera Omnia 1 ¸5√˙ ‡G ’±1n∏ ’±Ú‡Ú ¤‡Ú Ê√±˜«±Ú ∆¬ı:±øÚfl¡ Ê√±ÀÚ«˘1
’©Ü±øS—˙ ̧ —‡…±º

Œ˘‡Àfl¡ ̆ ≈fl¡±˝◊√√ ‰≈¬1Õfl¡ ¬ı1À√Î¬◊Ó¬±fl¡fl¡ ̆ · ÒÀ1º fl¡Ô±ÀÈ¬± Œ√Î¬◊Ó¬±Àfl¡ ·˜ ¬Û±À˘º ŒÓ¬›“ ‡„√√Ó¬ ;ø˘ Î¬◊øÍ¬˘º Œ˘‡Àfl¡
¸±˝¸ Œ·±È¬± ◊̋√√ ̧ ≈øÒÀ˘,ñ øfl¡ ̋ √√̊ ˛∑ ¬ı1À√Î¬◊Ó¬±fl¡ ̆ · Òø1À˘ øfl¡ ̋ √√̊ ˛∑ Î¬◊M√√1Ó¬ Œ√Î¬◊Ó¬±Àfl¡ fl¡íÀ˘,ñ ŒÓ¬›“ Ê√œªÚÓ¬ fl¡ø1À˘
øfl¡∑ ÷ù´1õ∂√M√√ øfl¡ ø¬ı˙±˘ õ∂øÓ¬ˆ¬± ’±øÂ√˘ ŒÓ¬›“1/ øfl¡c øfl¡ ˝√√í˘∑ ·±À˘“± ¬ı±À˘“± Œ‡±˘±fl¡øÈ¬1 Ó¬±˘º ŒÓ¬›“ Ê√±ÀÚ± øfl¡¬ı±
fl¡ø1¬ı ¬Û±ø1¬ı∑ ñNever! Nothing! Zero!

Œ¬ÛSíÂ√1 Ê√ij 1985 ‰¬ÚÓ¬, ¤ÀÔkÓ¬ [¤ ˛̊± Œ˘‡fl¡1 fl¡äÚ±]º ̆ í1±ø˘ÀÓ¬ Œ¬ÛSíÂ√1 ·±øÌøÓ¬fl¡ õ∂øÓ¬ˆ¬±Ó¬ ø˙é¬fl¡¸fl¡˘
∆ √̋√øÂ√̆  ø¬ı ≈̃*º Œ˘‡fl¡1 fl¡fl¡±À√Î¬◊Ó¬±Àfl¡ ¬ı1¬Û≈S Œ¬ÛSíÂ√fl¡ ¬ÛøÍ¬ ˛̊±À˘ Ê√± «̃±øÚÕ˘º ¬ı±ø «̆Ú ø¬ıù´ø¬ı√…±˘ ˛̊1¬Û1± ·øÌÓ¬Ó¬ Î¬"√√À1È¬
øÎ¬ø¢∂ ˘˚˛º Ó¬±1 ¬Û±Â√Ó¬ ˚±˚˛ ˝◊√√—˘GÕ˘º ø¬ıø˙©Ü ·øÌÓ¬:ñ ˝√√±øÎ«¬, ø˘È¬˘Î¬◊Î¬, 1±˜±Ú≈Ê√Ú1 √À1  fl≈¡˙±¢∂ ¬ı≈øX1 ·øÌÓ¬:1
˘·Ó¬ ·Àª¯∏Ì± fl¡À1º ’±Ú≈á¬±øÚfl¡ ø˙é¬± Œ¬ÛSíÂ√1 Œ˙¯∏ ˝√√í˘º ŒÓ¬›“ ˘íã¬ı±‡1 ¬Û”¬ı«±Ú≈˜±ÚÓ¬ ¬ı…ô¶ ∆˝√√ ¬Ûø1˘º ∆˙˙ªÀÓ¬
ŒÓ¬›“ øÔ1±— fl¡ø1øÂ√˘ Œ˚ ·íã¬ı±‡1 ¬Û”¬ı«±Ú≈˜±Ú ŒÓ¬›“ Ê√˚˛ fl¡ø1¬ı˝◊√√º ø√Ú1 ø¬ÛÂ√Ó¬ ø√Ú ·í˘, ˜±˝√√1 ø¬ÛÂ√Ó¬ ˜±˝√√ ·í˘, ¬ıÂ√11
ø¬ÛÂ√Ó¬ ¬ıÂ√1 ¬ı±·ø1˘º øfl¡c ·íã¬ı±‡ fl¡À¬Û±˘fl¡øäÓ¬ ∆˝√√À˚˛˝◊√√ 1í˘º ŒÓ¬›“ Î¬◊¬Û˘øt fl¡ø1À˘ Œ˚ ·øÌÓ¬1 øÚÊ√¶§ Œ¸Ãµ˚«
’±ÀÂ√, ̧ ≈¯∏˜± ’±ÀÂ√ , øfl¡c ·øÌÓ¬ øÚá≈¬1º ’±1n∏ Œ¸˝◊√√ øÚá≈¬1Ó¬±1 ¬ıø˘ ̋ √√í˘ Œ¬ÛSíÂ√º Œ¬ÛSíÀÂ√ ̃ Ú fl¡ø1ÀÂ√ Œ˚ ŒÓ¬›“1 ’±√11
ˆ¬øÓ¬Ê√±Àfl¡± ·øÌÓ¬1 Œõ∂˜Ó¬ ¬Ûø1ÀÂ√º ŒÓ¬›“ ̂ ¬øÓ¬Ê√±fl¡fl¡ ̧ fl¡œ˚˛±˝◊√√ ø√¬ı ø¬ı‰¬±ø1ÀÂ√ Œ˚ Œ˜±˝√√˜˚˛œ ·øÌÓ¬ Â√˘Ú±˜˚˛œ›º ŒÓ¬›“1
√À1 Œ˚Ú ̂ ¬øÓ¬Ê√±Àfl¡ Ê√œªÚÀÈ¬±  øÚ–À˙¯∏ Úfl¡À1º Ê√œªÚ1 ø¬ı˚˛ø˘ Œ¬ı˘± Œ¬ÛSíÀÂ√ ’Ú≈ˆ¬ª fl¡ø1ÀÂ√ Œ˚ ·íã¬ı±‡1 ¬Û”¬ı«±Ú≈˜±Ú
øÚÒ«±1ÌÀ˚±·… Ú˝√√˚˛, ñ undecidable º Œ¸±Ì1 ̋ √√ø1Ì1 ø¬ÛÀÂ√ ø¬ÛÀÂ√ Œ√Ãø1 Ê√œªÚ¬Û±Ó¬ fl¡ø1À˘º Œ¬ÛSíÀÂ√ õ∂øÓ¬¬Ûiß fl¡ø1¬ı
ø¬ı‰¬±ø1øÂ√̆  ·íã¬ı±‡1 ¬Û”¬ı«±Ú≈̃ ±Úº ̂ ¬øÓ¬Ê√±fl¡1 ’Ài§̄ ∏Ì ’±øÂ√̆  ¬ı1À√Î¬◊Ó¬±fl¡º ¤ ◊̋√√ ≈√̋ ◊√√ ’Ài§̄ ∏Ì1 ̋ √√+√̊ ˛¶Û «̇œ fl¡±ø √̋√Úœ Uncle
Petros and Goldbach's Conjecture.

ŒÈ¬±fl¡± – ’±Ú Œfl¡ ◊̋√√‡Ú˜±Ú ·±øÌøÓ¬fl¡ fiction ̋ √√í˘ñ
Continuums (Robert can), Pythagorean Crimes (Teferos Michaelides), A Doubter’s

Almanac (Ethan Canin), No one you know (Michelle Richmond), A Certain Ambiguity : A
Mathematical Novel (Gaurav Suri, Hartosh singh Bal), The wild Numbers (Philibert Schogt),
The Parrot’s Theorem (Denis Guedj), The Exception (Alex Kasman), Goldman’s Theorem
(R. J. Steru), A Madman Dreams of Turing Machines (Janna Levin)

[Alex Kasman 1 ¡Z±1± õ∂dÓ¬ Ó¬±ø˘fl¡±]

Î¬0 ø√˘œ¬Û ˙˜«± fl¡È¬Ú ø¬ıù´ø¬ı√…±˘˚˛1 ·øÌÓ¬ ø¬ıˆ¬±·1 ’ª¸1õ∂±5 ¸˝√√À˚±·œ ’Ò…±¬Ûfl¡º ¬ıÓ¬«˜±Ú ŒÓ¬À‡Ó¬ GIMT1 ·øÌÓ¬
ø¬ıˆ¬±·1 ˜≈1¬ııœ ø˝√√‰¬À¬Û fl¡˜«1Ó¬º ¤Àfl¡1±À˝√√ Œfl¡˝◊¬ı± ¬ıÂ√1 Òø1 ŒÓ¬À‡Ó¬ ·øÌÓ¬ ø¬ıfl¡±˙1 ¸•Û±√fl¡ ’±øÂ√˘º
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øÊ√ ¤ ◊̋Âƒ√ ̋ √√±øÎ¬« ’±øÂ√˘ ¤·1±fl¡œ ø¬ıqX (Pure) ·øÌÓ¬:º ¤ ◊̋ ø¬ı ∏̄̊ ˛ÀÈ¬±1 ¬Ûø1¸1 ¬Ûø1©®±1Õfl¡ ̧ —:±ø ˛̊Ó¬ fl¡ø1¬ı ¬Û1±
Ú±˚± ˛̊, øfl¡c ̋ √√±øÎ¬«1 ¬ı±À¬ı ·øÌÓ¬Ó¬ ¬ı…ª √̋√+Ó¬ ø¬ıqX ̇ sÀÈ¬±1 ’Ô« ŒÓ¬ÀÚ ◊̋ ̧ ≈¶Û©Ü, ̊ ø√› ¬ı √̋√̆  ’Ô«Ó¬ ̋ ◊ Ÿ¬Ì±Rfl¡º ̋ √√±øÎ¬«1 ̃ ÀÓ¬
·±øÌøÓ¬fl¡ ø¬ı ∏̄̊ ˛ ¤øÈ¬ ¬ı…ª √̋√±ø1fl¡ ̋ √√í¬ı Ú±˘±À·º ¬ı…ª √̋√±ø1fl¡ Ú √̋√íÀ˘ ̋ ◊ Œfl¡ª˘ ø¬ıqX ◊̋ Ú √̋√̊ ˛, ̧ ≈µÀ1± ̋ √√̊ ˛º ¬ı…ª √̋√±ø1fl¡ Œ √̋√±ª± ̃ ±ÀÚ
Œ˘ÀÓ¬1± (Impure) ’Ô«±» fl≈¡»ø¸Ó¬º ø˚˜±Ú Œ¬ıøÂ√ ¬ı…ª˝√√±ø1fl¡, ø¸˜±Ú Œ¬ıøÂ√ fl≈¡»ø¸Ó¬º ’ªÀ˙… ¸fl¡À˘± Œé¬SÀÓ¬ ¤ÀÚ
˜Ó¬¬ı±√fl¡ ̂ ¬±˘√À1 ¶§±·Ó¬ fl¡1± ÚÕ˝√√øÂ√˘º õ∂‡…±Ó¬ 1¸± ˛̊Úø¬ı√ ŒÙË¬ÀÎ¬ø1fl¡ ‰¬íøDÀ ˛̊ (Frederick Soddy) øfl¡Ó¬±¬Û ¤‡Ú1
¬Û˚«±À˘±‰¬Ú±Ó¬ ¬¬ı…ª˝√√±ø1fl¡ ·øÌÓ¬ ¬ı± ø˚ Œfl¡±ÀÚ± Ò1Ì1 õ∂±À˚˛±ø·fl¡ ø¬ı:±Ú ¸•Û«Àfl¡ Œ¬Û±¯∏Ì fl¡1± ˝√√±øÎ¬«1 õ∂fl¡±˙… ‚‘Ì±fl¡
fl¡˘—fl¡Ê√Úfl¡ ’±‡…± ø√øÂ√̆ º ì¤ÀÚÒ1Ì1 ’¸—˘¢ü ø¬ıw±øôL1 ¬Û1± ◊̋ ̧ ˜±Ê√ ¬ı…±øÒ¢∂ô¶ ̋ √√̊ ˛ºî ‰¬íøDÀ ˛̊ ø˘ø‡øÂ√̆ º ̋ √√±øÎ¬« ’±øÂ√̆
¤·1±fl¡œ ’±‰¬ø1Ó¬, ¶§˚˛y” ’±1n∏ 1˝√√¸…Ê√Úfl¡ ¬ı…øMêº ŒÓ¬›“ ’±øÂ√˘ ø¬ı‰¬é¬Ì ·øÌÓ¬: ’±1n∏ ¤·1±fl¡œ ̧ ≈-Œ˘‡fl¡º

1877 ‰¬Ú1 ŒÙ¬¬ıËn∏ª±ø1 ˜±˝√√Ó¬ ‰≈¬À1 (Surrey) Ú±˜1 Í¬±˝◊Ó¬ ·È¬ƒÀÙË¬ Œ˝√√1ã ˝√√±øÎ¬«1 Ê√ij ∆˝√√øÂ√˘º ŒÓ¬À‡Ó¬1 ˜±fl¡
Œ√Î◊¬Ó¬±fl¡ Î◊¬ˆ¬À ˛̊̋ ◊ ’±øÂ√˘ ø˙é¬fl¡ ’±1n∏ ·±øÌøÓ¬fl¡ ø‰¬ôL± ̧ •Ûiß ¬ı…øMêº õ∂Ô˜ÀÓ¬ ŒÓ¬›“ Î◊¬ ◊̋ÚÀ‰¬©Ü±1Ó¬ ø˙é¬± ¢∂˝√√Ì fl¡ø1øÂ√˘º
˝◊˚˛±1 ø¬ÛÂ√Ó¬ ŒÓ¬›“ Œfl¡ø•§ËÊ√Õ˘ ̊ ±˚˛ ̊ íÓ¬ ŒÓ¬›“ Ê√œªÚ1 ’øÒfl¡ fl¡±˘ ̧ ˜˚˛ ø˙é¬fl¡Ó¬±› fl¡ø1øÂ√˘º 19191 ¬Û1± 1931∆˘
ŒÓ¬›“ ’'Ù¬Î¬«Ó¬ Ê√…±ø˜øÓ¬1 ¬ı±À¬ı Ôfl¡± Œ‰¬Àˆ¬√√ø˘ ˛̊±Ú ’±¸Ú ’˘Ç‘Ó¬¬ fl¡ø1øÂ√̆ º 1931‰¬ÚÓ¬ ŒÓ¬›“ Œfl¡ø•§ËÊ√Ó¬ ø¬ıqX ·øÌÓ¬1
¬ı±À¬ı Ôfl¡± Œ‰¬Îƒ¬À˘ø1 ˛̊±Ú ’±¸Ú1 ¬ı±À¬ı øÚ¬ı«±ø‰¬Ó¬ ̋ √√ ˛̊ ’±1n∏ øCøÚøÈ¬ fl¡À˘Ê√1 ŒÙ¬˘íøù´¬ÛÓ¬ ¬Û≈Ú1 Œ˚±· ø√À ˛̊º [18981 ¬Û1±
1919∆˘ ‰¬ÚÕ˘ ̋ ◊øÓ¬˜ÀÒ… ŒÓ¬›“ øCøÚøÈ¬ fl¡À˘Ê√Ó¬ ŒÙ¬À˘± ø˝√√‰¬±À¬Û ’±øÂ√˘º]

õ∂Ò±ÚÓ¬– ˝√√±øÎ¬«À˚˛ ø¬ıÀù≠¯∏Ì±Rfl¡ ·øÌÓ¬ [Analysis] ’±1n∏ ¬Û±È¬œ·øÌÓ¬Ó¬ fl¡±˜ fl¡ø1øÂ√˘º ·øÌÓ¬ ø˙é¬±Ó¬ ¤fl¡ ÚÓ≈¬Ú
˜±S± õ∂√±Úfl¡±1œ ‘‘A course of Pure Mathematics’’ Ú±˜1 ÒËn∏¬Û√œ ¬Û±Í¬…¬Û≈øÔ‡Ú1 ¬ı±À¬ı Â√±S-Â√±Sœ1 ˜±Ê√Ó¬ ŒÓ¬›“
¬Ûø1ø‰¬Ó¬ ’±1n∏ øõ∂˚˛¬Û±S ∆˝√√ ¬Ûø1øÂ√˘º øfl¡c Œ¢∂È¬ ¬ı‘ÀÈ¬˝◊ÚÓ¬ ŒÓ¬›“ øÚÊ√1 Œ˜Ãø˘fl¡ ’±1n∏ ’±·˙±1œ1 ·Àª¯∏Ì±À1 ø¬ıqX
·øÌÓ¬Ó¬ ŒÚÓ‘¬Q ø√˚˛± ¤·1±fl¡œ ·øÌÓ¬: ø˝√√‰¬±À¬ÛÀ˝√√ ˚˙¸…± ¬ı≈È¬ø˘¬ıÕ˘  ¸˜Ô« ∆˝√√øÂ√˘º ŒÓ¬›“ convergence and

summability of series, Inequality ’±1n∏ ø¬ıÀù≠¯∏Ì±Rfl¡ ̧ —‡…±Ó¬Q1 √À1 ø¬ı¯∏˚˛ ̧ ˜”˝√√Ó¬ ·ˆ¬œ1 ’±1n∏ fl¡Ó‘¬«Q¬Û”Ì«ˆ¬±Àª
·Àª ∏̄Ì± õ∂ªg ø˘ø‡ Î◊¬ø˘ ˛̊± ◊̋øÂ√̆ º ̧ —‡…±Ó¬Q1 ̧ ˜¸…±¸ ”̃̋ √√ ̧ ±øÊ√ Î◊¬ø˘›ª±ÀÈ¬± ̧ √̋√Ê√ [Î◊¬√± √̋√1Ì¶§1+À¬Û, õ∂˜±Ì fl¡ø1¬ı ̆ ±À·
Œ˚ 2 Ó¬Õfl¡ Î¬±„√√1 õ∂øÓ¬ÀÈ¬± ˚≈¢¨ ¸—‡…±Àfl¡ ≈√È¬± Œ˜Ãø˘fl¡ ¸—‡…±1 ¸˜ø©Ü1+À¬Û ø˘ø‡¬ı ¬Û±ø1]º øfl¡c õ∂˜±Ì1 ’±ˆ¬±¸ ¬Û±¬ıÕ˘
õ∂±˚˛ ̧ fl¡À˘± ø¬ıÀù≠¯∏Ì±Rfl¡ ̧ ˜˘1 õ∂À˚˛±Ê√Ú ̋ √√í¬ı ¬Û±À1º Î◊¬À~ø‡Ó¬ ̧ ˜¸…±ÀÈ¬± ’±1n∏ õ∂±˚˛ ¤Àfl¡ ¬Û˚«±˚˛1 ŒÓ¬ÀÚ˝◊ øÚÊ√≈« ’±1n∏
¸ √̋√Ê√ ̧ 1˘ Œ˚Ú ̆ ·± ’Ú… ¬ıU ̧ ˜¸…± ¤øÓ¬ ˛̊±› ’˜œ˜±—ø¸Ó¬ ∆ √̋√ ’±ÀÂ√º øfl¡c 1910‰¬Ú1 √À1 ¤øÓ¬ ˛̊± Œ¸ ◊̋À¬ı±1 ¤Àfl¡¬ı±À1

·øÌÓ¬:1 Ê√œªÚ1 Œ˘ÀÂ√ø1

øÊ√ ¤˝◊Âƒ√ ˝√√±øÎ¬«

Î¬0 ¬õ∂¬ıœÌ √±¸
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≈√Àˆ¬«√… ∆ √̋√ Ôfl¡± Ú± ◊̋º ¤ ◊̋ Œé¬SÓ¬ ’¢∂·øÓ¬ ̃ ”̆ Ó¬– ̧ yª ∆ √̋√ÀÂ√ ̋ √√±øÎ¬« ’±1n∏ ŒÊ√. ̋ ◊. ø˘Èƒ¬˘Î◊¬Î¬1 ̊ ≈È¬œ ˛̊± õ∂À‰¬©Ü±Ó¬º ŒÓ¬›“À˘±fl¡1
Œ˚ÃÔ õ∂À‰¬©Ü± ’±øÂ√̆  ¬ı…øÓ¬Sê˜œˆ¬±Àª √œ‚˘œ ˛̊± ’±1n∏ ø¬ıÀ˙ ∏̄̂ ¬±Àª Ù¬˘√± ˛̊fl¡º ·±øÌøÓ¬fl¡ ŒÊ√“±È¬¬ıgÚ1 ø˚˜±ÚÀ¬ı±1 Î◊¬√± √̋√1Ì
Œ¬Û±ª± ̊ ± ˛̊ Œ¸ ◊̋ ̧ fl¡À˘±À1 øˆ¬Ó¬1Ó¬ ŒÓ¬›“À˘±fl¡1 ·±øÌøÓ¬fl¡ ̊ ≈øÓ¬ÀÈ¬±fl¡ ̧ ¬ı«±øÒfl¡ &1n∏Q¬Û”Ì« ø √̋√‰¬±À¬Û Î◊¬À~‡ fl¡1± ̋ √√̊ ˛º ¤Àfl¡ ◊̋
¬ı≈øX√œ5 øfl¡c ≈√‡Ê√Úfl¡ˆ¬±Àª é¬ÀôLfl¡œ ˛̊± ̊ ≈øÓ¬ ·øÏ¬ˇ Î◊¬øÍ¬øÂ√̆  ̋ √√±øÎ¬« ’±1n∏ ¶§-ø˙øé¬Ó¬, ’¸±Ò±1Ì õ∂øÓ¬ˆ¬±Ò1 ̂ ¬±1Ó¬œ ˛̊ ·øÌÓ¬:
1±˜±Ú≈Ê√Ú1 ̃ ±Ê√Ó¬º ̂ ¬±ø¬ı¬ıÕ˘ È¬±Ú ̆ ±À· Œ˚ õ∂ø˙é¬Ì Ó¬Ô± ¬ÛÈ¬ ”̂¬ø˜1 Œé¬SÓ¬ Î◊¬ˆ¬ ˛̊À1 ̃ ±Ê√Ó¬ ̋ ◊̃ ±Ú ø¬ıô¶1 ¬Û±Ô«fl¡… ̧ ÀQ›
1±˜±Ú≈Ê√Ú1 ·±øÌøÓ¬fl¡ ·ˆ¬œ1Ó¬± ’±1n∏ ≈√Ê√««̊ ˛ Œ˜Ãø˘fl¡Ó¬± ̧ øÍ¬fl¡ˆ¬±Àª ¬ı≈øÊ√ Œ¬Û±ª± ̧ fl¡˘1 øˆ¬Ó¬1Ó¬ ̋ √√±øÎ¬«À ˛̊̋ ◊ ’±øÂ√̆  ’Ú…Ó¬˜
’±1n∏∏ õ∂Ô˜º 1±˜±Ú≈Ê√Úfl¡ ë √̋√±øÎ¬«1 ̧ ˜fl¡é¬ øfl¡c ¤fl¡ ̧ •Û”Ì« ¬ı…øÓ¬Sê˜œ  Œ˜Ò± ̇ øMê1 ’øÒfl¡±1œí ¬ı≈ø˘ Œfl¡±ª± ̋ √√̊ ˛º ë1±˜±Ú≈Ê√Ú1
¬Û1± ˜˝◊ ’øÒfl¡ ø˙øfl¡ÀÂ√“±, ø˚˜±Ú ø˙øfl¡ÀÂ√“± ¬Û‘øÔªœ1 ’Ú… fl¡±À1±¬ı±1 ¬Û1±ºí ˝√√±øÎ¬«À˚˛ ∆fl¡øÂ√˘, ë’±1n∏ ŒÓ¬›“1 ∆¸ÀÓ¬ Œ˝√√±ª±
ø˜˘Ú ’±øÂ√˘ Œ˜±1 Ê√œªÚ1 ¤fl¡ Œ1±˜±=fl¡1 ‚È¬Ú±ºí

1930‰¬Ú1 ’±1yøÌ1 ø¬ÛÀÚ øÚÎ◊¬ ˝◊˚˛fl¡«Ó¬ Ôfl¡± fl¡˘ø•§˚˛± ø¬ıù´ø¬ı√…±˘˚˛1 ¤øÈ¬ Î◊¬¬Û¬ÛÔ1 ¸˜≈‡Ó¬ ˝√√±øÎ¬«1 ∆¸ÀÓ¬ ˜˝◊
¤¬ı±1 ̃ ≈‡±˜≈ø‡ ∆˝√√øÂ√À˘“±º Œ¸˚˛± ’±øÂ√˘ ̇ œÓ¬1 ¤fl¡ Œ‰¬“‰¬± ’±1n∏ Œ¸À˜fl¡± ø√Ú, øfl¡c ŒÓ¬›“1 ̃ ”1 ’±øÂ√˘ Î◊¬√—, ŒÓ¬›“1 ·±Ó¬
Ú±øÂ√̆  Œfl¡±ÀÚ± ›ˆ¬±1Àfl¡±È¬º ŒÓ¬›“ ¤È¬± ¬ı·± Ê√1œÀ1 ·“Ô± fl¡±Â√øÎ¬ø„√√̊ ˛± ‰≈¬ÀªÈ¬±1 ’±1n∏ ¤ÀÊ√±1 Œ¸±À˘±fl¡ ŒÏ¬±À˘±fl¡, Œfl¡“±‰¬À˜±‰¬
Œ‡±ª± ŒÈ¬øÚ‰¬ C±Î◊¬Ê√±1 ¬Ûø1Ò±Ú fl¡ø1øÂ√˘º Œ˜±1 ø˚˜±Ú ̃ ÚÓ¬ ¬ÛÀ1 ŒÓ¬›“1 ø˜ø˝√√Õfl¡ fl¡È¬± ‰≈¬ø˘ø‡øÚ ’±øÂ√˘ ̧ ≈á¬ ̧ ¬ı˘, ’øÓ¬
1„√√‰≈¬ª± ’±1n∏ Œ¸˝◊À¬ı±1 fl¡¬Û±˘1 ’±·Ù¬±˘Õ˘ ’ø¬ıÚ…ô¶ˆ¬±Àª Œ˚øÚŒÓ¬øÚ ›˘ø˜ ¬Û1±º ŒÓ¬›“ ’±øÂ√˘ ‰¬fl≈¡Ó¬ ̆ ·±Õfl¡ Ò≈Úœ˚˛±
’±1n∏ ¤ÀÚ qªøÚ Œ˚ ŒÓ¬ÀÚ˝◊ ̧ ±Ò±1Ì ̧ ±Ê√ Œ¬Û±‰¬±Àfl¡À1› ŒÓ¬›“ ’±Ú1 ‘√ø©Ü ’±fl¡¯∏«Ì fl¡ø1øÂ√˘º Ò…±Ú Ò±1Ì±1 Œé¬SÓ¬ ̋ √√±øÎ¬«
’±øÂ√˘ ’±À¬Û±‰¬ø¬ı˝√√œÚ ’±1n∏ Î◊¬¢∂˜Ú± ø˚À¬ı±1 øfl¡Â≈√˜±Ú Œé¬SÓ¬ ¸“‰¬±Õfl¡À˚˛ õ∂˙—¸Úœ˚˛º ’±Ú˝√√±ÀÓ¬, ’Ú… øfl¡Â≈√˜±Ú Œé¬SÓ¬
’±øÂ√˘ ¬ı1 ¤fl¡±À‰¬fl¡± Ò1Ì1 ’±1n∏ ¸“‰¬±Õfl¡À˚˛ ŒÓ¬›“ ŒÓ¬ÀÚfl≈¡ª± ’±øÂ√˘ ¬ı≈ø˘ ˆ¬±ø¬ı¬ıÕ˘ ¬ı±ô¶øªfl¡ÀÓ¬ È¬±Ú ˘±À·º 1±Ê√ÚœøÓ¬
’±1n∏ ·øÌÓ¬1 Œé¬SÓ¬ ¬ı±C«±G 1±ÀÂ√˘1 ∆¸ÀÓ¬ ŒÓ¬›“1 ø‰¬ôL±-‰¬‰¬«±1 ø˜˘ Œ¬Û±ª± ∆˝√√øÂ√˘º ˚≈X1 õ∂øÓ¬ Ôfl¡± ‚‘Ì±˝◊ ’±øÂ√˘ ¤fl¡
’Ú…Ó¬˜ fl¡±1Ì ˚±1 ¬ı±À¬ı ŒÓ¬›“ ¬ı…ª˝√√±ø1fl¡ ·øÌÓ¬fl¡ [Œ˚ÀÚñ Ballistics ¬ı± Aerodynamics] ë’¸˝√√Úœ˚˛ ˆ¬±Àª
fl≈¡»ø¸Ó¬ ’±1n∏ Úœ1¸í ¬ı≈ø˘øÂ√˘º ̋ √√±øÎ¬«À˚˛ ëˆ¬·ª±Úfl¡ ¬ı…øMê·Ó¬ ̇ Sn∏:±Ú fl¡ø1øÂ√˘º ’ªÀ˙… ¤˚˛± ’±øÂ√˘ ¤fl¡õ∂fl¡±11 1·1,
˝√√íÀ˘› Ó¬±Ó¬ øfl¡Â≈√ ¬ı±ô¶ªÓ¬±› ’±øÂ√˘º ........ ŒÓ¬›“ Œfl¡±ÀÚ± fl¡±1ÌÀÓ¬ Œfl¡±ÀÚ± Î◊¬¬Û±¸Ú± ·‘˝√√Ó¬ õ∂Àª˙ Úfl¡ø1øÂ√˘, ˘±ø·À˘
Œ¸ ˛̊± ÚÓ≈¬Ú fl¡À˘Ê√ ¤‡Ú1 ›ª±ÀÎ¬«Ú1 øÚ¬ı«±‰¬Ú ¬ı± ŒÓ¬ÀÚÒ1Ì1 ’Ú… øfl¡¬ı± ◊̋ ̋ √√›“fl¡ºí Œfl¡øÓ¬ ˛̊±¬ı± ø¬ıÀ˙ ∏̄ õ∂À ˛̊±Ê√ÚÓ¬ fl¡±À1±¬ı±1
∆ √̋√ øÚÊ√ √±ø ˛̊Q ̆ ¬ı˘·œ ˛̊± ̋ √√íÀ˘› ̊ ø√ ŒÓ¬ÀÚ √±ø ˛̊Q1 ∆¸ÀÓ¬ Œfl¡±ÀÚ± Ò «̃œ ˛̊ Î◊¬¬Û±¸Ú±Ó¬ ̂ ¬±· ̆ í¬ı˘·œ ˛̊± fl¡Ô± Ô±Àfl¡ ŒÓ¬ÀôL
ŒÓ¬ÀÚ fl¡Ô± ̋ √√±øÎ¬«1 Œé¬SÓ¬ õ∂À˚±Ê√… ŒÚ±À˝√√±ª±Õfl¡ fl¡À˘Ê√1 ’øÒøÚ˚˛˜Àfl¡ ̧ ˘øÚ fl¡ø1¬ı˘·œ˚˛± ∆˝√√øÂ√˘º

·øÌÓ¬1 õ∂øÓ¬ Ôfl¡± ’Ú≈1±·1 õ∂±˚˛ ¸˜±ÀÚ ˝√√±øÎ¬«1 øõ∂˚˛ ’±øÂ√˘ ¬ı˘À·˜, øSêÀfl¡È¬, ŒÈ¬øÚ‰¬ ’±1n∏ ’±Úøfl¡ Œ¬ı‰ƒ¬¬ıÀ˘±º
˝√√±ˆ¬«±Î¬«1 300 ¬ıÂ√1œ˚˛± Ê√˚˛ôLœ Î◊¬¬Û˘Àé¬ 1±˜±Ú≈Ê√Ú ¬ıM‘êÓ¬± õ∂√±Ú fl¡ø1ø¬ıÕ˘ 1936‰¬ÚÓ¬ ¬ı©ÜÚÓ¬ Î◊¬¬Ûø¶öÓ¬ Œ˝√√±ª± ˝√√±øÎ¬«1
fl¡±ø √̋√Úœ ¬ıÌ«Ú± fl¡ø1øÂ√̆  Ú…± ˛̊±Òœ˙ ŒÙË¬Ç Ù¬±È¬«±À1º ¬Û1ªÓ¬π fl¡±˘Ó¬ ̋ ◊Î◊¬Ú± ◊̋ÀÈ¬Î¬ Œ©ÜÈƒ¬Â√1 ø‰¬ÀÚÈ¬1 Œ √̋√±ª± ¤Ê√Ú õ∂‡…±Ó¬ Î◊¬fl¡œ˘1
‚1Ó¬ ŒÓ¬›“ [˝√√±øÎ¬«] ’±˘˝√√œ ˝√√í¬ı˘·œ˚˛± ∆˝√√øÂ√˘ ’±1n∏ ·‘˝√√¶ö1 ∆¸ÀÓ¬ øfl¡ÀÚ± fl¡Ô± ¬Û±øÓ¬¬ı Œ¸˝◊ÀÈ¬± ∆˘ ˜ÀÚ ˜ÀÚ ˝√√±øÎ¬« ¬ı1
’õ∂dÓ¬ ∆ √̋√ ’±øÂ√̆ º ·‘̋ √√¶öÀ1± ’ª¶ö± Ó¬ÕÔ¬ı‰¬º øfl¡c Œ˙ ∏̄¬Û «̊ôL ¬Ûø1‰¬ ˛̊ ¬Û¬ı«ÀÈ¬± ̧ √̋√Ê√ ’±1n∏ ̃ Ò≈À1 ◊̋ ∆ √̋√øÂ√̆ º øfl¡ ˛̊ÀÚ± ·‘̋ √√¶ö̋ ◊
ø˚√À1 øÊ√È¬± Ù¬˘Ú [Zeta Function] ¸•ÛÀfl¡« ¤Àfl¡± ˆ≈¬-ˆ¬± Ú±¬Û±˝◊øÂ√˘ øÍ¬fl¡ ŒÓ¬ÀÚÀ√À1 ëŒù´ø˘1 Œfl¡‰¬í [Shelley’s

Case]1 Ò±1±1 ›¬Û1Ó¬ ˜ôL¬ı… fl¡ø1¬ıÕ˘ ·øÌÓ¬:À1± Œfl¡±ÀÚ± Ò1Ì1 ø¬ı¯∏˚˛œ·Ó¬ Ò±1Ì± Ú±øÂ√˘º Ó¬±1 ˜±Ê√ÀÓ¬ ŒÓ¬›“À˘±Àfl¡
Î◊¬ˆ¬ ˛̊À1 Î◊¬Õ˜ √̋√Ó¬œ ˛̊± ’±¢∂ √̋√1 ¤øÈ¬ ø¬ı ∏̄̊ ˛ ø¬ı‰¬±ø1 ¬Û± ◊̋øÂ√̆  Œ¬ı‰¬ƒ¬ı˘º Œ¸ ◊̋ ̧ ˜ ˛̊Ó¬ Red Sex √À˘ ‚1n∏ª± Œ‡˘¬ÛÔ±1Ó¬ ¤‡Ú
È≈¬Ú«±À˜∞È¬ Œ‡ø˘ ’±øÂ√˘ ’±1n∏ ¶§±ˆ¬±øªfl¡ÀÓ¬ ̋ √√±øÎ¬«À ˛̊ fl¡Ô˜ø¬ÛÀ˝√√ ¬ıM‘ê«Ó¬±1 ¬ı±À¬ı ̧ ˜ ˛̊ Î◊¬ø˘ ˛̊±¬ı ¬Û±ø1øÂ√˘º

ëÎ◊¬¬Ûfl¡±1Ó¬ ’˝√√±Õfl¡ ̃ ◊̋ Œfl¡øÓ¬ ˛̊±› ¤Àfl¡± fl¡1± Ú± ◊̋º Œ˜±1 Œfl¡±ÀÚ± ’±øª©®±À1 õ∂Ó¬…é¬ ¬ı± ¬ÛÀ1±é¬ ̂ ¬±Àª ̧ ≈À˚±· ̧ ‘ø©ÜÓ¬
¸±˜±Ú…Ó¬˜ˆ¬±Àª ̋ √√íÀ˘› Œfl¡±ÀÚ± õ∂̂ ¬±ª Œ˚±À·±ª± Ú± ◊̋ ’±1n∏ ̂ ¬øª ∏̄…ÀÓ¬› Úfl¡ø1¬ıºí Î◊¬Mê ̇ ±1œ Œfl¡ ◊̋È¬± ̋ √√±øÎ¬«1 ’±Ò± ’±Àfl¡±1À·±Ê√
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’±1n∏ ’±Ò± ø¬ı^n∏¬Û±Rfl¡ ̂ ¬±Àª é¬˜± ø¬ı‰¬±ø1 ø˘‡± ¤‡Ú ¢∂LöÓ¬ Œ¬Û±ª± ̊ ± ˛̊ ̊ íÓ¬ ŒÓ¬›“ ø¬ıqX ·øÌÓ¬1 ‰¬‰¬«±Ó¬ Ê√œªÚÀÈ¬± ’¬Û¬ı… ˛̊
fl¡1± ¬ı≈ø˘ ’±Àé¬¬Û fl¡ø1øÂ√˘º ¤ÀÚ Ò1Ì1 Î◊¬øMêÀ¬ı±1 øÚø(Ó¬ˆ¬±Àª ¬Û”1±˜±S±˝◊ ’Ô«˝√√œÚº Œ˜±1 Œfl¡±ÀÚ± ¸Àµ˝√√ Ú±˝◊ Œ˚
√̋√±øÎ¬«À˚̨ øÚÀÊ√› fl¡Ô±ø‡øÚ ’Ô«̋ √√œÚ ¬ı≈ø˘ Ê√±øÚøÂ√̆ º ŒÓ¬›“ øÚø¬ı‰¬1±Õfl¡À˚̨ ŒÓ¬›“1 ’ª√±Ú ̧ ”̋̃ √√ õ∂±À˚̨±ø·fl¡ ’Ô«±» ¬ı…ª √̋√±1À˚±·…

Œ˝√√±ª±ÀÈ¬± øÚø(Ó¬ ’±1n∏ ¬ıÓ¬«˜±Ú1 ¬Ûø1Àõ∂øé¬Ó¬Ó¬ Œ¸˝◊À¬ı±1 ¬ı1— Œ¬ıøÂ√Õfl¡À˝√√ ¬ı…ª˝√√±1À˚±·…º ŒÓ¬›“1 ’±√˙«1 ∆¸ÀÓ¬ ‡±¬Û
Ú±‡±À˘› ˝√√±øÎ¬«À˚˛ ¤¬ı±1 Œ¬ı±Ò˝√√˚˛ ¬ı—˙·øÓ¬ ø¬ı:±ÚÕ˘ ¤fl¡ Ò1Ì1 ’ª√±Ú ’±·¬ıÏ¬ˇ±˝◊øÂ√˘º ø˜ø|Ó¬ Ê√Úø¬ıÚ…±¸Ó¬ õ∂ˆ¬±ªœ
’±1n∏ Œ˜ÀG˘œ˚˛ ‰¬ø1S1 ¬ı—˙·Ó¬ ∆¬ıø˙©Ü ¬ı˝√√Ú1 ̧ ˜¸…± ̧ •ÛÀfl¡« 1908‰¬ÚÀÓ¬ Science ’±À˘±‰¬ÚœÕ˘ ø˘‡± ø‰¬øÍ¬Ó¬ ¤fl¡
¸”S õ∂øÓ¬¬Ûiß fl¡ø1øÂ√˘ ˚±fl¡ ˝√√±øÎ¬«1 ¸”S1+À¬Û Ê√Ú± ˚±˚˛º ¸√…Ê√±Ó¬ Œfl¡‰≈¬ª±1 Haemolytic Ú±˜1 Œ¬ı˜±11 ø‰¬øfl¡»¸±Ó¬
ŒÓ¬Ê√1 Rh ¢∂≈¬Û ’Ò… ˛̊Ú1 ¬ı±À¬ı ̃ ≈‡…ˆ¬±Àª ¤ ◊̋ ̧ ”SÀÈ¬±1 ̂ ≈¬ø˜fl¡± ̆ é¬… fl¡1± ̊ ± ˛̊ ̊ ø√› ̋ √√±øÎ¬«À ˛̊ ̧ ”SÀÈ¬±1 õ∂øÓ¬ Œfl¡±ÀÚ± Ò1Ì1
&1n∏Q ø√̊ ˛± Ú±øÂ√̆ º

˝√√±øÎ¬«À˚˛ Ê√œªÚÓ¬ ¬ıUÀÓ¬± ˜±Ú ¸ij±Ú ˘±ˆ¬ fl¡ø1øÂ√˘ Ó¬±À1 øˆ¬Ó¬1Ó¬ ’Ú…Ó¬˜ ’±øÂ√˘ 1910‰¬ÚÓ¬ 1À˚˛˘ ‰¬íÂ√±˝◊øÈ¬1
ŒÙ¬˘í øÚ¬ı«±ø‰¬Ó¬ Œ˝√√±ª±ÀÈ¬±º 1947‰¬Ú1 ¬Ûø˝√√˘± øÎ¬À‰¬•§1Ó¬ 1À˚˛˘ ‰¬íÂ√±˝◊øÈ¬À˚˛ ˝◊˚˛±1 ¸À¬ı«±2‰¬ ¸ij±Ú Copley medal Œ1
¸ij±øÚÓ¬ fl¡ø1¬ı Œ‡±Ê√± ø√ÚÀÈ¬±ÀÓ¬ ̋ √√±øÎ¬«1 Ê√œªÚ ¬Ûø1Sê˜±1 ¬Ûø1¸˜±ø5 ‚ÀÈ¬º

[ø¬ıù´1 ·øÌÓ¬ ̧ •x√±˚˛1 ¬ı±À¬ı øÊ√ ¤˝◊‰¬ ̋ √√±øÎ¬« ¤·1±fl¡œ ’øÓ¬ ’±√1Ìœ˚˛ ’±1n∏ õ∂±Ó¬–¶ú1Ìœ˚˛ ¬ı…øMêº ‘‘The World

of Mathematics’’ Ú±˜1 ·±øÌøÓ¬fl¡ ̧ —fl¡˘ÚÀÈ¬±1 ‰¬Ó≈¬Ô« ‡GÓ¬ øÊ√ ¤ ◊̋‰ƒ¬ ̋ √√±øÎ¬«1 ‘‘A Mathematiciann Apology’’

Ú±˜1 ¢∂Lö1 øfl¡˚˛√—˙ ¸øißø¬ı©Ü fl¡ø1¬ıÕ˘ ∆· Œ˘‡fl¡1 ¸•ÛÀfl¡« õ∂‡…±Ó¬ ·øÌÓ¬: ŒÊ√˜ƒ‰¬ ’±1 øÚÎ◊¬À˜ÀÚ Î◊¬¬Ûø1 Î◊¬Mê
ŒÈ¬±fl¡±ÀÈ¬± ’±·¬ıÏ¬ˇ±˝◊øÂ√˘º ŒÈ¬±fl¡±ÀÈ¬±1 ¤fl¡ ’Ú≈ø√Ó¬ 1+¬Û ·øÌÓ¬ ø¬ıfl¡±˙1 ¬Û±Í¬fl¡Õ˘ ’±·¬ıÀÏ¬ˇ±ª± ̋ √√í˘º ñ õ∂¬ıœÌ √±¸]

I have never done anything ‘useful’. No discovery of mine has made, or is

likely to make, directly of indirectly, for good or ill, the least difference to the

amenity of the world... Judged by all practical standards, the value of my

Mathematical life is nil; and outside mathematics it is trivial anyhow. I have

just one chance of escaping a verdict of complete triviality, that I may be

judged to have created something worth creating. And that I have created

something is undeniable : the question is about its value. [The things I have

added to knowledge do not differ from] the creations of the other artists,

great or small, who have left some kind of memorial behind them.

–G.H. Hardy

[From “A Mathematician’s Apology”]

Î¬0 õ∂¬ıœÌ √±¸ &ª±˝√√±È¬œ1 ’±˚«… ø¬ı√…±¬ÛœÍ¬ ̃ ˝√√±ø¬ı√…±˘˚˛1 ·øÌÓ¬ ø¬ıˆ¬±·1 ’ª¸1õ∂±5 ̧ ˝√√À˚±·œ ’Ò…±¬Ûfl¡º
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ø˚Àfl¡±ÀÚ± ¬ı‘M√√√1 ¬Ûø1øÒ ’±1n∏ Ó¬±1 ¬ı…±¸1 ’Ú≈¬Û±Ó¬ÀÈ¬± ¸√±˚˛ ¤Àfl¡ ˝√√˚˛, ˜±ÀÚ ˝◊ ¤È¬± ÒËn∏ªfl¡ [constant]º ’Ô«±»,
¬ı‘M√√√ÀÈ¬± ̧ 1n∏Àª ◊̋ ̋ √√›fl¡ ¬ı± Î¬±„√√À1 ◊̋ ̋ √√›fl¡ ¤ ◊̋ ’Ú≈¬Û±Ó¬ÀÈ¬±1 Œfl¡±ÀÚ± ̋ √√œÚ-ŒÎ¬√øÏ¬ˇ Ú˝√√ ˛̊º ·øÌÓ¬1 ¤ ◊̋ õ∂ø¸X ÒËn∏ªfl¡ÀÈ¬±fl¡ ¢∂œfl¡
’±‡1 ëë¬Û± ◊̋íí Œ1 ¬ı≈ÀÊ√±ª± ̋ √√ ˛̊º ¬Û± ◊̋1 ̃ ±Ú √˙ø˜fl¡1 ø¬ÛÂ√Ó¬ ø˚˜±Ú ¬Û±ø1 ø¸˜±Ú ¶ö±ÚÕ˘ Î◊¬ø˘›ª±1 õ∂ ˛̊±¸ ’±øÊ√1 ¬Û1± õ∂± ˛̊
‰¬±ø1 √̋√±Ê√±1 ¬ıÂ√1 ’±·1¬Û1± ◊̋ ‰¬ø˘ ’±ø √̋√ÀÂ√º ̃ ”̆ Ó¬– øfl¡c ·øÌÓ¬: ’±øfl¡«ø˜øÎ¬‰¬, Œ¢∂·1œ-˘±À˚̨¬ıÚœ»Ê, ·±Î◊¬Â√-Œ¬ıË∞È¬-‰¬±˘±ø˜Ú,
1±˜±Ú≈Ê√Ú ’±1n∏ Œ¬ı ◊̆̋ œ-¬ı1Àª ◊̋Ú-õ≠±Î◊¬ÀÙ¬ ø√ Œ˚±ª± ̃ ”̆  ¬ÛXøÓ¬Àfl¡ ◊̋È¬±1 ’±Ò±1ÀÓ¬ ◊̋ ¤ ◊̋ ·ÌÚ±¸ ”̋̃ √√ ‰¬ø˘ ’±ø √̋√ÀÂ√º Œ˙ √̋√Ó¬œ˚̨±Õfl¡
Œ˚±ª± 2019 ‰¬Ú1 14 ˜±‰¬«Ó¬ [¬Û±˝◊ ø√ª¸1 ø√Ú±˝◊] Google1 fl¡˜«‰¬±1œ Emma Haruka Iwao ̋◊ ¬Û±˝◊1 ˜±Ú
31,415,926,535,897 [¤fl¡øS˙ øCø˘˚˛Ú ‰¬±ø1˙ Œ¬Û±g1 ø¬ıø˘˚˛Ú Ú ̇  ‰¬±ø¬ııÂ√ ø˜ø˘˚˛Ú ¬Û±‰¬˙ ¬Û˚˛øS˙ ̋ √√±Ê√±1 ’±Í¬ ̇
¸±Ó¬±ÚÕ¬ıı] √˙ø˜fl¡ ¶ö±ÚÕ˘ Î◊¬ø˘ ˛̊± ◊̋ ÚÓ≈¬Ú Œ1fl¡Î¬« ·øÏ¬ˇøÂ√˘º ø¬ÛÀÂ√ 2020 ‰¬Ú1 29 Ê√±Ú≈ª±ø1Ó¬ Timothy Mullican Œ ˛̊
50,000,000,000,000 [¬Û=±Â√ øCø˘ ˛̊Ú] √˙ø˜fl¡ ¶ö±ÚÕ˘ ë¬Û± ◊̋í1 ̃ ±Ú Î◊¬ø˘ ˛̊± ◊̋ ¤ ◊̋ Œ1fl¡Î¬« ̂ ¬—· fl¡À1º

’±ø˜ ¸fl¡À˘±Àª ¶≥®˘1 ¯∏á¬ Œ|Ìœ˜±Ú1 ¬Û1±˝◊ ¬Û±˝◊1 Œ˜±È¬±˜≈øÈ¬ ˜±Ú, ˜±ÀÚ ’±¸iß ˜±Ú [approximate value],
¸±Ó¬ ̂ ¬±·1 ¬ı± ◊̋̇ , 22/7, ¬ı≈ø˘ Ê√±øÚ ’±ø √̋√ÀÂ√“±º Ê√≈̆ ± ◊̋ ̃ ± √̋√1 22 Ó¬±ø1‡ÀÈ¬± ø˚À √̋√Ó≈¬ 22/7 ø √̋√‰¬±À¬ı ø˘‡± ̋ √√̊ ˛, Œ¸À ˛̊À √̋√ ̋ ◊̊ ˛±fl¡
Pi Approximation Day ¬ı≈ø˘ Œfl¡±ª± ̋ √√˚˛º ’±Ú˝√√±ÀÓ¬ ¬Ûø(˜œ˚˛± Œ√˙Ó¬ ̃ ±‰¬« ̃ ±˝√√1 14 Ó¬±ø1‡ÀÈ¬±fl¡ ø˚À˝√√Ó≈¬ 3/14 ¬ı≈ø˘
ø˘‡± ̋ √√˚˛ ’±1n∏ √˙ø˜fl¡1 ø¬ÛÂ√1 ≈√È¬± ¶ö±ÚÕ˘ ¬Û±˝◊1 ̃ ±Ú ̋ √√í˘ 3.14, Œ¸À˚˛À˝√√ 1988 ‰¬Ú1 ¬Û1± ◊̋ 14 March fl¡ ¬Û±˝◊ ø√ª¸
[Pi Day] ø˝√√‰¬±À¬ı ¬Û±˘Ú fl¡ø1 ’˝√√± ∆˝√√ÀÂ√º ’±ø˜ Ê√Ú±Ó¬ ’±˜±1 ’¸˜Ó¬ 2008 ‰¬ÚÓ¬ õ∂Ô˜¬ı±11 ¬ı±À¬ı ¬Û±˝◊ ø√ª¸ ¬Û±˘Ú
fl¡1± ̋ √√˚˛º Œ¸˝◊¬ıÂ√1 ¤˝◊ Œ˘‡fl¡1 Ó¬M√√√±ªÒ±ÚÓ¬ ŒÓ¬Ê√¬Û≈1 ø¬ıù´ø¬ı√…±˘˚˛Ó¬ ø¬ıô¶¥Ó¬ fl¡±˚«¸”‰¬œÀ1 ¬Û±˝◊ ø√ª¸ Î◊¬√ƒ˚±¬ÛÚ fl¡1± ̋ √√˚˛º
Ó¬±1 ø¬ÛÂ√1¬Û1± øÚ˚˛˜œ˚˛±Õfl¡ ŒÓ¬Ê√¬Û≈1 ø¬ıù´ø¬ı√…±˘˚˛1 ¬ı±ø˝√√À1› ’¸˜1 ’±Ú Í¬±˝◊ÀÓ¬± ¤˝◊ ø√ª¸øÈ¬ ¬Û±˘Ú fl¡1± ∆˝√√ÀÂ√º
Î◊¬À~‡Úœ˚̨ Œ˚ ¤ ◊̋ ¬ıÂ√11 ¬Û1± ¤ ◊̋ ¬Û± ◊̋ ø√ª¸ÀÈ¬±Àfl¡ ’±ôL–1±©Ü™œ˚̨ ·øÌÓ¬ ̧ —¶ö±1 [International Mathematics Union]
¬Û1±˜˙«˜À˜« ˝◊Î◊¬ÀÚÀ¶®±˝◊ [UNESCO] ’±ôL–1±©Ü™œ˚˛ ·øÌÓ¬ ø√ª¸ [International Mathematics Day] ø˝√√‰¬±À¬ı
Œ‚± ∏̄Ì± fl¡ø1ÀÂ√º

¬Û± ◊̋ ’±1n∏ 22/7 ̧ •§gœ˚̨ ¸1n∏ ’±À˜±√Ê√Úfl¡ fl¡Ô± ¤È¬± Î◊¬¬Û¶ö±¬ÛÚ fl¡ø1¬ı ‡≈øÊ√ÀÂ√“±º ¬ıUÀÓ¬ ¬Û± ◊̋ ˜±ÀÚ 22/7 ¬ı≈ø˘ ≈̂¬˘
Ò±1Ì± ¤È¬± ∆˘ Ôfl¡± Œ√‡± ̊ ± ˛̊º ’±‰¬˘ÀÓ¬ 22/7 Œ˚ ¬Û± ◊̋1 ’±¸iß ̃ ±ÚÀ˝√√ Œ¸ ◊̋ fl¡Ô±ÀÈ¬± ·±øÌøÓ¬fl¡ ̧ ”ÀSÀ1 Î◊¬¬Û¶ö±¬ÛÚ fl¡ø1¬ı
ø¬ı‰¬1± ∆ √̋√ÀÂ√º

Î◊¬À~‡Úœ ˛̊ Œ˚ 22/7 ŒÈ¬± ¤È¬± ¬Ûø1À˜˚˛ ¸—‡…± [Rational number]º fl¡±1Ì ˝◊˚˛±fl¡ ’±ø˜ ≈√È¬± ’‡G ¸—‡…± 22

22/7 ŒÈ¬± ¬Û±˝◊Ó¬Õfl¡ øfl¡˜±Ú Î¬±„√√1∑

Î¬0 Ú˚˛Ú√œ¬Û ŒÎ¬fl¡± ¬ı1n∏ª±
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’±1n∏ 7 1 ˆ¬¢ü±—˙ ø˝√√‰¬±À¬ı õ∂fl¡±˙ fl¡ø1¬ı ¬Û±ø1ÀÂ√“±º ø˚Àfl¡±ÀÚ± ¬Ûø1À˜˚˛ ¸—‡…±fl¡ √˙ø˜fl¡Ó¬ õ∂fl¡±˙ fl¡ø1À˘ Œ¸˝◊ õ∂fl¡±˙ÀÈ¬±
¸√± ˛̊ ̧ ˜œ˜ [finite] Ú± ◊̋¬ı± ’¸œ˜ ¬Û≈Ú–À¬ÛÃøÚfl¡ [infinite recurring] √̇ ø˜fl¡ ̋ √√í¬ıº Î◊¬√± √̋√1Ì¶§1+À¬Û, 1/2 fl¡ ’±ø˜ 0.5

ø˝√√‰¬±À¬ı √˙ø˜fl¡Ó¬ õ∂fl¡±˙ fl¡ø1¬ı ¬Û±À1“±, ø˚ÀÈ¬± ˝√√í˘ ¸¸œ˜ √˙ø˜fl¡º øÍ¬fl¡ ŒÓ¬ÀÚÕfl¡ 1/4 fl¡ 0.25, 3/4 fl¡ 0.75 ̋ ◊Ó¬…±ø√º
’±Ú √̋√±ÀÓ¬ 1/3 fl¡ √̇ ø˜fl¡Ó¬ õ∂fl¡±˙ fl¡ø1À˘ ̋ √√í¬ı 0.333333.. ...º ’±1n∏ ¤ ◊̋ÀÈ¬± ̋ √√í˘ ¤È¬± ’¸œ˜ õ∂fl¡±˙, øfl¡c ̋ ◊ ¬Û≈Ú–À¬ÛÃøÚfl¡,
fl¡±1Ì √̇ ø˜fl¡1 ø¬ÛÂ√1 3 ŒÈ¬± ¬Û≈Ú– ¬Û≈Ú– ›˘±À ˛̊̋ ◊ Ô±øfl¡¬ıº øÍ¬fl¡ ¤Àfl¡√À1, 22/7 fl¡ √̇ ø˜fl¡Ó¬ õ∂fl¡±˙ fl¡ø1À˘ ’±ø˜ ¬Û±›“ Œ˚
22/7=3. 142857 142857 142857... ...º ¤ ◊̋ Œé¬SÓ¬ 142857, ¤˝◊ ’—˙ÀÈ¬± ¬Û≈Ú–À¬ÛÃøÚfl¡º ¸—‡…± ¤È¬± ˚ø√
¬Ûø1À˜ ˛̊ Ú √̋√̊ ˛, ̃ ±ÀÚ ̊ ø√ ’¬Ûø1À˜ ˛̊ [Irrational number] ̋ √√̊ ˛, ŒÓ¬ÀôL Ó¬±1 √̇ ø˜fl¡ õ∂fl¡±˙ÀÈ¬± Œfl¡øÓ¬ ˛̊±› ¬Û≈Ú–À¬ÛÃøÚfl¡
˝√√í¬ı ŒÚ±ª±À1º 1767 ‰¬ÚÓ¬ ·øÌÓ¬: Œ˘•§±ÀÈ¬« õ∂˜±Ì fl¡ø1À˘ Œ˚ ¬Û±˝◊ ¤È¬± ’¬Ûø1À˜˚˛ ¸—‡…±º ·øÓ¬Àfl¡ ˝◊˚˛±fl¡ √˙ø˜fl¡
¸—‡…±Ó¬ õ∂fl¡±˙ fl¡ø1À˘ ˝◊ ¤È¬± ’¸œ˜ ’¬Û≈Ú–À¬ÛÃøÚfl¡ õ∂fl¡±˙À˝√√ [infinite non-recurring decimal expansion]
√̋√í¬ıº ¤ ◊̋ ’¬Û≈Ú–À¬ÛÃøÚfl¡ ¬Û± ◊̋1 ̃ ±ÚÀÈ¬± ̋ √√í˘ 3.1415926535897932384626433832795028841971693993751

058209749 445923078164062862089986280348 253421170679... ...º
›¬Û11 ¬Û± ◊̋1 ̃ ±ÚÀÈ¬±1 ̆ ·Ó¬ 22/7= 3.142857 142857... ... Ó≈¬˘Ú± fl¡ø1 Œ√‡± Œ¬Û±ª± ̊ ±˚̨ Œ˚ 22/7 ŒÈ¬± ’±‰¬˘ÀÓ¬

¬Û±˝◊1 ̃ ±ÚÓ¬Õfl¡ Î¬±„√√1 [√˙ø˜fl¡ ø‰¬˝√ê1 ø¬ÛÂ√1 Ó‘¬Ó¬œ˚˛ ¶ö±ÚÓ¬ 22/7 1 ’±ÀÂ√ 2 ’±1n∏ ¬Û±˝◊1 ’±ÀÂ√ 1]º Î◊¬À~‡Úœ ˛̊ Œ˚ 22/7

¸—‡…±ÀÈ¬±Àª õ∂fl‘¡Ó¬ÀÓ¬ √˙ø˜fl¡1 ø¬ÛÂ√1 ̃ ±ÀÔ±Ú ≈√È¬± ¶ö±ÚÕ˘À˝√√ ¬Û± ◊̋1 qX˜±Ú ø√À ˛̊ [3.14]º
¤ ◊̋À˚ 22/7 ŒÈ¬± ¬Û± ◊̋Ó¬Õfl¡ Î¬±„√√1, fl¡Ô±ÀÈ¬± Œ¬ıÀ˘· Ò1ÀÌ õ∂˜±Ì fl¡ø1¬ı ¬Û±ø1 ŒÚøfl¡∑ ̆ ·ÀÓ¬ 22/7 ŒÈ¬± ¬Û± ◊̋Ó¬Õfl¡ÀÚ±

øfl¡˜±Úfl¡Ì Î¬±„√√1 Ó¬±1 øfl¡¬ı± ·±øÌøÓ¬fl¡ ŒÊ√±‡ ¬Û±¬ı ¬Û±ø1ÀÚ∑ øÚ(˚˛ ¬Û±ø1º ·øÌÓ¬: Î¬íÚ±ã Î¬±˘ÀÊ√À˘ {Donald P.

Dalzell (1898-1988)} 1944 ‰¬ÚÓ¬ Ó¬±Àfl¡ ◊̋ fl¡ø1 Œ√‡≈ª±À˘º
¤È¬± ¬ı±ô¶ª ¸—‡…± [¬Ûø1À˜˚˛ ’±1n∏ ’¬Ûø1À˜˚˛ ’±È¬±˝◊À¬ı±1 ø˜ø˘ ∆˝√√ÀÂ√ ¬ı±ô¶ª ¸—‡…±] ’±Ú ¤È¬±Ó¬Õfl¡ Î¬±„√√1 ˜±ÀÚ

’±ø˜ øfl¡ ¬ı≈ÀÊ√±“º ̧ —‡…± 3 ŒÈ¬± Œ˚ 1 Ó¬Õfl¡ Î¬±„√√1 Œ¸ ◊̋ÀÈ¬± Œfl¡ÀÚÕfl¡ ¬ı≈øÊ√ÀÂ√“± ¬ı±1n∏∑ 3 1 ¬Û1± 1 ø¬ıÀ ˛̊±· fl¡ø1 ¬Û±À “̆± 2, ø˚ÀÈ¬±

ÒÚ±Rfl¡ , ̃ ±ÀÚ ̇ ”Ú…Ó¬Õfl¡ Œ¬ıøÂ√, ̃ ±ÀÚ ¬ÛøÊ√øÈ¬ˆ¬º ·øÓ¬Àfl¡ 3 ̋ √√í˘ 1 Ó¬Õfl¡ Î¬±„√√1º
22/7 ’±1n∏ ¬Û±˝◊1 Œé¬SÀÓ¬± Î¬±˘ÀÊ√À˘ Ó¬±Àfl¡˝◊ fl¡ø1øÂ√˘º ŒÓ¬›“ Œ√‡≈ª±À˘ Œ˚

4 4
1

0 2

22 (1 )
d (1)

7 1

−− π =
+

∫ x x
x          

x

¤˝◊ ¸”SÀÈ¬±Àª ¬ı≈Ê√±˝◊ÀÂ√ Œ˚ 22/7 1 ¬Û1± ˚ø√ ¬Û±˝◊ ø¬ıÀ˚˛±· fl¡1± ˚±˚˛ ŒÓ¬ÀÚ˝√√íÀ˘ ¸˜±Ú ø‰¬Ú1 Œ¸“±Ù¬±À˘ Ôfl¡± øÚø(Ó¬
’Ú≈fl¡˘ÀÈ¬± [Definite Integral] Œ¬Û±ª± ˚±¬ıº Œ¸“±Ù¬±˘1 øÚø(Ó¬ ’Ú≈fl¡˘ÀÈ¬±1 ’Ú≈fl¡˘…1 [integrand] ˜±Ú [’Ô«±»,

4 4

2

(1 )

1

−
+

x x

x
1 ˜±Ú] ø˚À˝√√Ó≈¬ 0 ’±1n∏ 1 1 ˜±Ê√1 ø˚Àfl¡±ÀÚ± x 1 ˜±Ú1 ¬ı±À¬ı ÒÚ±Rfl¡, Œ¸À˚˛À˝√√ ’Ú≈fl¡˘ÀÈ¬±1 ˜±ÀÚ±

ÒÚ±RÀfl¡ ◊̋ ̋ √√í¬ıº ’Ô«±», ̧ ˜±Ú ø‰¬Ú1 ¬ı±›“Ù¬±˘1 ‘‘22/7-π ’’ ø‡øÚ› ÒÚ±Rfl¡º Œ¸À ˛̊À √̋√ 22/7 ̋ √√í˘ ¬Û± ◊̋Ó¬Õfl¡ Î¬±„√√1º ’±1n∏
Œ¸˝◊ Œ¸“±Ù¬±˘1 ’Ú≈fl¡˘ÀÈ¬±1 ̃ ±ÚÀÈ¬±Àª˝◊ ̋ √√í˘ 22/7 ̧ —‡…±ÀÈ¬± ¬Û±˝◊Ó¬Õfl¡ øfl¡˜±Úø‡øÚ Î¬±„√√1 Ó¬±1 ·±øÌøÓ¬fl¡ ŒÊ√±‡º

’±ø˜ Œ√ø‡À “̆± Œ˚ ’¬Ûø1À˜˚̨ π  1 22/7 ̋ √√í˘ ¤È¬± ¬Ûø1À˜˚̨ ’±¸ißfl¡1Ì [Rational approximation]º Î◊¬À~‡Úœ˚̨
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Œ˚ ø˚Àfl¡±ÀÚ± ’¬Ûø1À˜˚˛ ¸—‡…± ¤È¬±1 ¸1˘ ’ø¬ı1Ó¬ ˆ¬¢ü±—˙1 [Simple Continued Fraction] ’øˆ¬¸1ÌÀ¬ı±À1

[Convergents] ’±È¬±˝◊Ó¬Õfl¡ ˆ¬±˘Õfl¡ ¬Ûø1À˜˚˛ ’±¸ißfl¡1Ì [Best Rational Approximation] fl¡À1º ’¬Ûø1À˜˚˛
π  1 ̧ 1˘ ’ø¬ı1Ó¬ ̂ ¬¢ü±—˙1 1+¬ÛÀÈ¬± ̋ √√í˘ñ

1
3

1
7

1
15

1
1

1
292

1
1

1
1

1
1

1
2

1 ...

π = +
+

+
+

+
+

+
+

+
+ .

Ó¬˘Ó¬ ¬Û± ◊̋1 ¤ ◊̋ ̧ 1˘ ’ø¬ı1Ó¬ ̂ ¬¢ü±—˙1 ¬Û1± Œ¬Û±ª± õ∂Ô˜, ø¡ZÓ¬œ ˛̊, Ó‘¬Ó¬œ ˛̊, ‰¬Ó≈¬Ô«, ¬Û=˜ ’±1n∏ ̄ ∏á¬ ’øˆ¬¸1ÌÀ¬ı±1 √̇ ø˜fl¡
õ∂¸±1Ì1 ∆¸ÀÓ¬ ̊ Ô±SêÀ˜ ø√˚˛± ̋ √√í˘–

�
3,

�

1 22
3 3.1428571428571...,

7 7
+ = =

1 15 333
3+ = 3+ 3.1415094339622...,

1 106 1067
15

= =
+

���

1 16 355
3+ =3+ 3.1415929203539...,

1 113 1137
1

15
1

= =
+

+

�����

1 1 1 4687 103993
3+ =3+ 3 3 3.1415926530119...,

1 1 293 33102 331027 7 7
1 292 468715 15
1 2931

292

= + = + = =
+ + +

+ +
+

�������
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1 1 1 4703 104348
3+ =3+ 3 3 3.1415926539214...,

1 1 294 33215 332157 7 7
1 293 470315 15
1 2941

1
292

1

= + = + = =
+ + +

+ +
+

+

�������

˚íÓ¬ Ó¬˘-¬ıgÚœ1 øˆ¬Ó¬1Ó¬ ø√˚˛± ’—fl¡Àfl¡˝◊È¬±Õ˘Àfl¡ ’øˆ¬¸1ÌÀfl¡˝◊È¬±˝◊ ¬Û±˝◊1 qX˜±Ú ø√ÀÂ√º ̧ —‡…±Ó¬Q1 Ó¬˘1 Ê√Ú±Ê√±Ó¬
Î◊¬¬Û¬Û±√…ÀÈ¬±1 ¡Z±1± ¤ ◊̋ÀÈ¬± õ∂Ó¬œ ˛̊̃ ±Ú ̋ √√̊ ˛ Œ˚ ’¬Ûø1À˜ ˛̊ ̧ —‡…± ¤È¬±1 ̧ 1˘ ’ø¬ı1Ó¬ ̂ ¬¢ü±—˙1 ’øˆ¬¸1ÌÀ¬ı±À1 ’±È¬± ◊̋Ó¬Õfl¡
ˆ¬±˘Õfl¡ ̧ —‡…±ÀÈ¬± ¬Ûø1À˜˚˛ ’±¸ißfl¡1Ì fl¡À1º
Î◊¬¬Û¬Û±√… – Ò1± ̋ √√í˘ x ¤È¬± ’¬Ûø1À˜˚˛ ̧ —‡…± ’±1n∏ P Qk k  ̋ √√í˘ x 1 ̧ 1˘ ’ø¬ı1Ó¬ ̂ ¬¢ü±—˙1 k-Ó¬˜ ’øˆ¬¸1Ìº ̊ ø√ ’‡G
¸—‡…± p ’±1n∏ ÒÚ±Rfl¡ ’‡G ¸—‡…± q 1 ¬ı±À¬ı

p
q

P k

Q k

x- < x-
ø¸X ˝√√˚˛, ŒÓ¬ÀôL q>Q

k
 ̋ √√í¬ıº

Î◊¬¬Ûø1Î◊¬Mê Î◊¬¬Û¬Û±√…1¬Û1± ¤˝◊ÀÈ¬± ̧ ˝√√ÀÊ√ ’Ú≈À˜˚˛ Œ˚ ¤È¬± ¬Ûø1À˜˚˛ ̧ —‡…± p/q ̋ ◊ 22/7 Ó¬Õfl¡ ̂ ¬±˘Õfl¡ ¬Û±˝◊1 ̃ ±Ú
’±¸ißfl¡1Ì fl¡ø1¬ıÕ˘ ̋ √√íÀ˘ ¬Ûø1À˜˚˛ ̧ —‡…±ÀÈ¬±1 ̋ √√1ÀÈ¬±, ̃ ±ÀÚ q ŒÈ¬±, 7 Ó¬Õfl¡ Î¬±„√√1 ̋ √√í¬ı ̆ ±ø·¬ıº ¤È¬± ¬Ûø1À˜˚˛ ̧ —‡…± p/

q ̋ ◊ ¬Û± ◊̋1 ̧ 1˘ ’ø¬ı1Ó¬ ̂ ¬¢ü±—˙1 ’±Ú ¤È¬± ’øˆ¬¸1Ì 355/113 Ó¬Õfl¡ ̂ ¬±˘Õfl¡ ¬Û± ◊̋1 ̃ ±Ú ’±¸ißfl¡1Ì fl¡ø1¬ıÕ˘ ̋ √√íÀ˘ q
ŒÈ¬± 113 Ó¬Õfl¡ Î¬±„√√1 ˝√√í¬ı˝◊ ˘±ø·¬ıº õ∂fl‘¡Ó¬ÀÓ¬ ¸1˘ ’ø¬ı1Ó¬ ˆ¬¢ü±—˙1 Ó¬Q ¬ı…ª˝√√±1 fl¡ø1 õ∂˜±Ì fl¡ø1¬ı ¬Û±ø1 Œ˚ 22/7 ¤
’±Ú ø˚Àfl¡±ÀÚ± ̆ ø‚á¬ ’±fl¡±11 ¬Ûø1À˜ ˛̊ ̧ —‡…± p/q Ó¬Õfl¡ ̂ ¬±˘Õfl¡ ¬Û± ◊̋1 ’±¸iß̃ ±Ú ø√À ˛̊ ̊ ø√À √̋√ q ŒÈ¬± 57 Ó¬Õfl¡ ̧ 1n∏ ̋ √√̊ ˛º
¤ÀÚ√À1 355/113 ŒÈ¬±› ’±Ú ø˚Àfl¡±ÀÚ± ̆ ø‚á¬ ’±fl¡±11 ¬Ûø1À˜˚˛ ̧ —‡…± p/q Ó¬Õfl¡ ̂ ¬±˘ ¬Û±˝◊1 ’±¸iß˜±Ú ̊ ø√À˝√√ q ŒÈ¬±
1000 Ó¬Õfl¡ ̧ 1n∏ ̋ √√ ˛̊º

¬Û±˝◊ ’±1n∏ 22/71 ̃ ±Ê√1 ’ôL1ø‡øÚ Î¬±˘ÀÊ√˘1 ’Ú≈fl¡˘œ˚˛ ̧ ”S [1] 1 ¬Û1± ¬Û±À˘“±º õ∂ùü ̋ √√í˘, ¤Àfl¡Ò1Ì1 ̧ ”S ¬Û±˝◊
’±1n∏ ˝◊˚˛±1 ¸1˘ ’ø¬ı1Ó¬ ˆ¬¢ü±—˙1 ¬ı±fl¡œ ’øˆ¬¸1ÌÀ¬ı±11 ’ôL1ø‡øÚ1 ¬ı±À¬ı› Î◊¬ø˘˚˛±¬ı ¬Û±ø1 ŒÚøfl¡∑ ·øÌÓ¬: ©ÜœÀÙ¬Ú
˘≈fl¡±À‰¬ [Stepen K. Lucas) 2005 ’±1n∏ 2009 ‰¬ÚÓ¬ Œ√‡≈ª±À˘ Œ˚

5 6 21

20

(1 ) (197 462 ) 333
d ,

530(1 ) 106

− + = π −
+∫

x x x
x

x

8 8 21

20

(1 ) (25 816 ) 355
d ,

3164(1 ) 113

− + = − π
+∫

x x x
x

x

14 12 21

20

(1 ) (124360 77159 ) 103993
d ,

755216(1 ) 33102

− + = π −
+∫

x x x
x

x

12 12 21

20

(1 ) (1349 1060 ) 104348
d .

38544(1 ) 33215

− − = − π
+∫

x x x
x

x
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Î◊¬¬Ûø1Î◊¬Mê ̧ ”S¸ ”̃̋ √√Ó¬ 333/106, 355/113, 103993/33102 ’±1n∏ 104348/33215 √̋√í˘ π1 ̧ 1˘ ’ø¬ı1Ó¬
ˆ¬¢ü±—˙1 ˚Ô±SêÀ˜ Ó‘¬Ó¬œ˚˛, ‰¬Ó≈¬Ô«, ¬Û=˜ ’±1n∏ ¯∏á¬ ’øˆ¬¸1Ìº Î¬±˘ÀÊ√˘ ’±1n∏ ˘≈fl¡±À‰¬ ŒÓ¬›“À˘±fl¡1 ¸≈µ1 ¸”SÀ¬ı±1ÀÚ±
Œfl¡ÀÚÕfl¡ ¬Û±˝◊øÂ√˘ Ê√±øÚ¬ıÕ˘ ’±¢∂˝√√œ ¬Û±Í¬Àfl¡ øÚ•ß ø˘ø‡Ó¬ ·Àª¯∏Ì± ¬ÛSÀfl¡˝◊‡Ú ¬ÛøÏ¬ˇ¬ı ¬Û±À1º
1. D.P. Dalzell (1944), On 22/7, Journal of the London Mathematical Society, 19 :133–134.
2. D.P. Dalzell (1971), On 22/7 and 355/113, Eureka; the Archimedeans’ Journal, 34 : 10–13.
3. S.K. Lucas (2005), Integral proofs that 355/113>π, Gazette of the Australian Mathematical

Society, 32 : 263–266.
4. S.K. Lucas (2009), Approximations to π derived from integrals with non-negative integrands,

The American Mathematical Monthly, 116 : 166–172.

Î¬0 Ú˚˛Ú√œ¬Û ŒÎ¬fl¡± ¬ı1n∏ª± ¬ıÓ¬«˜±Ú ŒÓ¬Ê√¬Û≈1 ø¬ıù´ø¬ı√…±˘˚˛1 ·øÌÓ¬ ø¬ıˆ¬±·1 ’Ò…±¬Ûfl¡º

The history of the constant ratio of the circumference to the diameter of any
circle is as old as man’s desire to measure; where as the symbol for this ratio
known today as π (pi) dates from the early 18th century. Before this the ratio
had been awkwardly referred to in medieval Latin as ‘the quantity which,
when the diameter is multiplied by it, yields the circumference.’
It is widely believed that the great Swiss born mathematician Leonhard Euler
(1707-1783) introduced the symbol π into common use. In fact it was first
used in print in this modern sense in 1706 a year before Euler’s birth by a
self-taught mathematics teacher William Jones (1675-1749) in his second book
Synopsis Palmariorum Matheseos, or A New Introduction to the mathematics
based on his teaching notes.

[Fr om ‘The Man who Invented Pi’ by Patricia Rothman in History today
Vol. 59 issue 7, July 2009]
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Introduction

The knowledge of plotting graphs and the ability to understand concepts graphically are
two of the most important skills that a mathematics student should inculcate. With computers
and smartphones available and used widely, it has become a lot more easier to build up the habit
of plotting graphs to analyse mathematical concepts and problems. The recent introduction of
the Choice Based Credit System (CBCS) as per the guidelines of University Grants Commission
(UGC) has also necessitated the use of softwares to sharpen the mathematical and computational
skills of the learners. As per the UGC model curriculum, there are four practical papers in the
first two years of Mathematics Honours course. The first paper is on plotting various well
known graphs. The very first query that often comes up is the feasibility of buying costly softwares
for the purpose. Well, this problem has a very simple solution in form of a large number of
opensource softwares. These are available free of cost and are at par with any of the commercial
softwares. Some well known ones are Octave, SCILAB and SageMath. In my college, I have
used all three of them. However, my personal experience tells me that SageMath is quite helpful
and simple to use. This software can be downloaded free of cost from www.sagemath.org. It
can also be used online in the cloud platform CoCalc, the link of which is given in the same
website. In this article, I shall share my experiences in conducting the practicals on plotting
graphs for 1st Semester Mathematics Honours students.

Using SageMath

Understanding graphs using SageMath
Dr. Debashish Sharma

Class Room Mathematics
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To get the students acquainted with the basic syntax of SageMath, we can begin with
simple arithmetic computations. For example, the code in Figure 1 assigns the values 5 and 6 to
two variables a and b and gives the value of the sum a+b as the output. Figure 2 shows the code
for computing the product of two variables x and y. Figure 3 shows the modulo division i.e. the
remainder when t is divided by z.

For plotting graphs, the students just
need to understand the format of a few
plotting commands. These are discussed
below :

plot command :

This command is used to plot a function
given by y=f(x) within a certain range of
values of x, say x=a to x=b. The general
syntax is plot(f(x),(x,a,b)). Some examples
are given below. The outputs are shown in
Figures 4 and 5.

Sage code to plot the straight line
y=mx+c

m=2
c=-3
f(x)=m*x+c
plot(f(x),(x,-2,3))

Figure 4 : Straight line

Sage code to plot the parabola y=x2

a=-1
b=1
plot(x^2,(x,a,b))

Figure 5 : Parabola

Once the students are comfortable
with plotting such basic functions, we can
proceed to plotting several graphs, related in some way, on the same worksheet. For example,
the code for plotting three parallel straight lines is given below. We need three plot commands,
each of which is stored in a different variable. The final graph is obtained by calling the sum of
these variables. We can also use different colours for each plot. This is also illustrated in the
Sage code below.
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Sage code to plot three parallel straight lines
m=2
c=0
p1=plot(m*x+c,(x,-3,3))
m=2
c=2
p2=plot(m*x+c,(x,-3,3),color='green')
m=2
c=-3
p3=plot(m*x+c,(x,-3,3),color='red',width='10')
p1+p2+p3

Figure 6 : Three parallel straight lines
Similarly, the students may be asked to plot three straight lines passing through the origin.

It may also be necessary to use different pattern of curves for the plots. For this, we can use the
linestyle option. The available styles are solid, dashed, dotted, dashdot which produce curves
accordingly. For example, Figure 7 shows the plot of y=sin(ax+b) for three different sets of
values of a and b. This example will illustrate the effect of changing the values of a and b on the
graph of y=sin(ax+b).

Sage code to plot y=sin(ax+b) for three different sets of values of a and b :
a=1
b=0
p1=plot(sin(a*x+b),(x,-2*pi,2*pi))
a=1
b=pi/2
p2=plot(sin(a*x+b),(x,-2*pi,2*pi),linestyle='dashdot')
a=1
b=-pi/2
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p3=plot(sin(a*x+b),(x,-2*pi,2*pi),color='red',linestyle='dashed')
p1+p2+p3

Figure 7 : Graphs of y=sin(ax+b) for three sets of values of a and b
Next, we can proceed to plotting of a family of curves given by some parameters. This will

enhance the understanding of the students. For this, we require a loop structure. In SageMath,
this is given by a for loop. The following code will plot the family of parallel straight lines having
slope 1.

Sage code to plot the family of parallel straight lines y= x+c for several values of c :
p=Graphics()
for c in srange(-3,3,0.5):
p=p+plot(x+c,(x,-5,5),color=‘black’)
p
Here, srange(-3,3,0.5) means the list of values starting with -3 and incremented by 0.5

upto 3 but excluding 3. Graphics() creates an empty graphics window and assigns it to p. The
for loop thus plots the graphs for c=-3 , -2.5, -2, . . . ,2 and 2.5 only. The plot is illustrated in
Figure 8. In a similar way, we can plot several other families of curves.
Figure 8 : Family of parallel straight lines y=x+c

Many curves are often given by implicit equations in x and y rather than as y=f(x). For
such curves, we have the following command :

implicit_plot command :

Suppose we need to plot a curve given in the implicit form f(x,y)=k between x=a to x=b
and y=c to y=d. Then we have the general syntax implicit_plot(f(x,y)-k,(x,a,b),(y,c,d))

Sage code to plot a circle with given centre and radius :
var(‘x,y’)
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h=2
k=3
r=2
implicit_plot((x-h)^2+(y-k)^2-r^2,(x,h-r,h+r),(y,k-r,k+r))

The output is given in figure 9.
Sage code to plot a family of circles in first quadrant which touch both the axes :
var(‘x,y’)
P=Graphics()
for c in srange(0.4,3,0.1):
P=P+implicit_plot((x-c)^2+(y-c)^2-c^2,(x,0,2*c),(y,0,2*c))
P

The output is given in figure 10.

Figure 9 : Circle Figure 10 : Family of circles
It is also necessary to use parametric equations in order to plot curves. For this, we have

the following command :

parametric_plot command :

Suppose, we want to plot a curve whose parametric equation is given by x=f(t), y=g(t),
z=h(t) for  . The general syntax is parametric_plot((f(t), g(t), h(t)), (t,a,b))

For example, the parametric equation of the astroid x2/3+y2/3=a2/3 is given by
x=acos3t, y=asin3t, 0< t< 2π The code to plot the astroid is given below.

Sage code to plot an astroid :

var(‘t’)
a=3 parametric_plot((a*(cos(t))^3,a*(sin(t))^3),(t,0,2*pi))
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The output is shown in Figure 11.

Figure 11 : Astroid
Some interesting exercises can be given to the students so that they visualize the mathematical

concepts in a better way. One such exercise can be plotting tangents to curves.
Sage code to plot tangents to the curve y=x3-6x+3 at any point (a,b) on the curve

f(x)=x^3-6*x+3
df(x)=diff(f,x)
a=-1
b=f(a)
slope=df(a)
p=plot(f(x),(x,-3,3))
t=plot(b+slope*(x-a),(x,-3,3))
p+t
The code given above is quite

general in the sense that we just
need to plug in the value of the x-
coordinate and the rest is done
automatically. Figure 12 gives the
graphical representation for  a=1.
The command diff(f,x) given in the
above code gives the first derivative
of f(x).

Next, let us plot the normal to the curve as well. We have the following code then :
f(x)=x^3-6*x+3
a=-1
b=f(a)

Figure 12 : Tangent at (-1,8)
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slope=diff(f,x)(a)
p=plot(f(x),(x,-3,3))
t=plot(b+slope*(x-a),(x,-3,3))
n=plot(b-(1/slope)*(x-a),(x,-3,3))
p+t+n
But, it is to be observed that the tangent and normal

in the above plot do not seem to perpendicular to each
other. This is because of the automatic scaling of the
two axes by SageMath. One unit length in the X-axis is
almost as large as 5 units length in Y-axis. This automatic
scaling can be avoided by setting the aspect ratio of the
first plot as 1. The same will be carried forward to the
other subsequent plots. We use the following modified
code : Figure 13

f(x)=x^3-6*x+3
a=-1
b=f(a)
slope=diff(f,x)(a)
p=plot(f(x),(x,-3,3),aspect_ratio=1)
t=plot(b+slope*(x-a),(x,-3,3))
n=plot(b-(1/slope)*(x-a),(x,-3,3))
p+t+n

The output is given in Figure 14.
Another interesting exercise for the students will be the

graphical view of Lagrange's Mean Value Theorem. We use
the following two sets of codes to illustrate this.

f(x)=x^3-6*x+3
a=-2
b=2
dfc=(f(b)-f(a))/(b-a)
g(x)=3*x^2-6-dfc
g.roots()
This code will give us two values of the point c in (a,b)

where the tangent is parallel to the chord joining (a,f(a)) and
(b,f(b)). Using those two values we write the next set of codes:

c1=-2/3*sqrt(3)
c2=2/3*sqrt(3)
p=plot(f(x),(x,-3,3))
ch1=plot(f(a)+dfc*(x-a),(x,a,b))
t1=plot(f(c1)+dfc*(x-c1),(x,a,b),color='red')
t2=plot(f(c2)+dfc*(x-c2),(x,a,b),color='green')
p+t1+t2+ch1

Figure 13 : Tangent and normal
 at (-1,8)

Figure : 14
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The plots showing the curve, chord joining the points (a,f(a)) and (b,f(b)) and the tangents
corresponding to c1 and c2 are shown in Figure 15. Similar commands exist for plotting three
dimensional objects as well.

Figure 15 : Depiction of Lagrange’s Mean Value Theorem

Concluding notes

SageMath can be used as an effective tool in the practical classes for mathematics honours
students. It has a wide variety of features to deal with graphs, equations, calculus and linear
algebra. Most importantly, SageMath is an opensource software and so students and teachers
can use it absolutely free of cost. SageMath also has a cloud platform called SageMathCloud
where users can create an account and perform the computations online. It will be good if
teachers take the initiative to introduce SageMath to the students.

Useful resources :
1. Website for downloading the software : http://www.sagemath.org
2. Website for the cloud based version : https://cocalc.com/app

Dr. Debashish Sharma is at present assistant professor in the
Department of Mathematics  of G..C. College, Silchar
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’—fl≈¡1Ì –
14 ˙øÓ¬fl¡±1 ¬Û1± 17 ˙øÓ¬fl¡± Ê√≈ø1 ˝◊Î◊¬À1±¬ÛÓ¬ ø˚ ÚªÊ√±·1Ì ¸—‚øÈ¬Ó¬ ∆˝√√øÂ√˘, Ó¬±À1 ¤Ê√Ú ˜˝√√±Ú 1+¬Û±ôL1fl¡

’±øÂ√˘ ◊̋È¬±˘œ1 ø‰¬Sø˙äœ 1±Ù¬±¤˘ [Raphael]º ŒÓ¬›“1 Œ|á¬Ó¬˜ fl‘¡øÓ¬ ˝√√í˘ The School of Athens ̇œ¯∏«fl¡
Œ√ª±˘-ø‰¬S‡Úº ˚íÓ¬ ŒÓ¬›“ Œõ≠ÀÈ¬±, ¤ø1©ÜíÈ¬˘, Â√ÀSêøÈ¬Â√, ˝◊Î◊¬øflv¡Î¬ ’±ø√ Œfl¡˝◊¬ı±Ê√ÀÚ± õ∂±‰¬œÚ ¢∂œfl¡ :±Ú-¸±Òfl¡1 Â√ø¬ı
’—fl¡Ì fl¡ø1øÂ√˘º ¤˝◊¸fl¡À˘ øÚÊ√Àfl¡ Œfl¡f fl¡ø1 Ó¬±˝√√±øÚ1 ¢∂œÂ√Ó¬ ·øÏ¬ˇ ŒÓ¬±˘± :±Ú-‰¬‰¬«±-Œfl¡f¸˜”˝√√ ∆˝√√ Î◊¬øÍ¬øÂ√˘ ˜±Úª
¸ˆ¬…Ó¬± ø¬ıfl¡±˙1 ¤øÈ¬ ¤øÈ¬ Œfl¡fº 1±Ù¬±¤˘1 ø‰¬S‡ÀÚ Œ˚Ú Œ¸ ◊̋ Œ·±ÀÈ¬ ◊̋ ¸ˆ¬…Ó¬± ø¬ıfl¡±˙1 ‡øÚfl¡1¸fl¡˘fl¡ ¤Àfl¡ ¶ö±ÚÕ˘
Ó≈¬ø˘ ’±øÚ ˜±Ú≈˝√√1 ‰¬fl≈¡1 ’±·Ó¬ õ∂√˙«Ú fl¡ø1À˘º Œ¸˝◊À¬ı±1 ¸˜˚˛Ó¬ ’¸˜Ó¬ Î◊¬À~‡À˚±·… fl¡±˜ ∆˝√√øÂ√˘ õ∂Ò±ÚÕfl¡ ≈√È¬± –
Ú±˜ Œ·±ª± ’±1n∏ õ∂¸±√ Œ‡±ª±º

Œõ≠ÀÈ¬±Àª› õ∂øÓ¬á¬± fl¡ø1øÂ√˘ ¤ÀÚ ¤øÈ¬ ø˙é¬±-Œfl¡fº Œ¸˝◊ ø˙é¬±-Œfl¡fÕ˘ Œõ∂1Ì fl¡1± ¤È¬± õ∂ùü ’±øÂ√˘ñ ¤È¬±
‚Úfl¡ ˚ø√ ø√˚˛± ˝√√˚˛, ŒÓ¬ÀôL Œfl¡ª˘ 1n∏˘˜±ø1 ’±1n∏ fl¡•Û±Â√1 ¸˝√√±˚˛Ó¬ Ó¬±1 ≈√&Ì ’±˚˛Ó¬Ú1 ‚Úfl¡ÀÈ¬± ’“±øfl¡¬ı ¬Û1± ˚±¬ı
ŒÚ Ú± ◊̋∑ √̋√̊ ˛, √± «̇øÚfl¡ ¬ı≈ø˘ õ∂Ò±ÚÕfl¡ Ê√Ú±Ê√±Ó¬ Œõ≠ÀÈ¬±1 ¤fl¡±ÀÎ¬˜œÓ¬ ¤ ◊̋À¬ı±1 ‰¬‰¬«± ∆ √̋√øÂ√̆ º Ó¬±1 Î◊¬M√√√1 Œõ≠ÀÈ¬± ¬ı± ŒÓ¬›“1
Â√±S¸fl¡À˘ ø√¬ı ŒÚ±ª±ø1À˘º 1n∏˘˜±ø1 ’±1n∏ fl¡•Û±Â√ ∆˘ ¤˝◊ Ò1Ì1 fl¡±˜ õ∂±‰¬œÚ ¢∂œfl¡¸fl¡À˘ Œfl¡˝◊¬ı± ˙øÓ¬fl¡± Òø1 fl¡ø1
’±øÂ√˘º øfl¡Â≈√˜±Ú ’—fl¡Ú ¸˝√√Ê√, ŒÓ¬›“À˘±Àfl¡ ¬Û±ø1øÂ√˘º Œ˚ÀÚ 1n∏˘˜±ø1 ’±1n∏ fl¡•Û±Â√1 ¸˝√√±˚˛Ó¬ ø˚Àfl¡±ÀÚ± ¤È¬± Œfl¡±Ì
¸˜±ÀÚ ≈√ˆ¬±· fl¡ø1¬ı ŒÓ¬›“À˘±Àfl¡ ¬Û±ø1øÂ√˘º ø˚ÀÈ¬± ’±øÊ√fl¡±ø˘ ¶≥®˘œ˚˛± Â√±S-Â√±SœÀ˚˛ fl¡À1º øfl¡c øfl¡Â≈√˜±Ú ’—fl¡Ú
ŒÓ¬›“À˘±Àfl¡ ŒÚ±ª±ø1øÂ√˘º Œ˚ÀÚ Œfl¡ª˘ 1n∏̆ ˜±ø1 ’±1n∏ fl¡•Û±Â√1 ¸˝√√± ˛̊Ó¬ ø˚Àfl¡±ÀÚ± ¤È¬± Œfl¡±Ì ¸˜±ÀÚ øÓ¬øÚˆ¬±· fl¡ø1¬ı
ŒÓ¬›“À˘±Àfl¡ ŒÚ±ª±ø1øÂ√˘º ’±1n∏ Œ¸˝◊À¬ı±1 ŒÓ¬ÀÚÕfl¡ ’—fl¡Ú fl¡ø1¬ı ¬Û1± ˚±¬ı ŒÚ Ú±˝◊ Œ¸˝◊ÀÈ¬±1 Î◊¬M√√√À1± ŒÓ¬›“À˘±Àfl¡
Œ¬Û±ª± Ú±øÂ√˘º Ó¬±À1 øÓ¬øÚÈ¬± õ∂ùü1 Î◊¬M√√√1 ≈√À˝√√Ê√±1 ¬ıÂ√1 Òø1 ¬Û‘øÔªœ1 Œfl¡±ÀÚ› ø√¬ı ŒÚ±ª±ø1À˘º ’±ø˝√√ ’±ø˝√√ ÿÕÚÂ√
˙øÓ¬fl¡±Ó¬ ¤˝◊À¬ı±11 Î◊¬M√√√1 ›˘±˘º ≈√À˝√√Ê√±1 ¬ıÂ√1 ¸˜±Ò±Ú ŒÚ±À˘±ª± Œ¸˝◊ õ∂ùü øÓ¬øÚÈ¬± ¤¬ı±1 Ê√≈øfl¡˚˛±˝◊ ø˘ø‡ ˘›“ñ

1] 1n∏̆ ˜±ø1 ’±1n∏ fl¡•Û±Â√1 ¸˝√√± ˛̊Ó¬ ¤È¬± õ∂√M√√√ ¬ı‘M√√√1 ¸˜±Ú fl¡±ø˘1 ¬ı·«Àé¬SÀÈ¬± ’“±øfl¡¬ı ¬Û±ø1 ŒÚ ŒÚ±ª±ø1∑ [¤ ◊̋
fl¡±˚«ÀÈ¬±fl¡ ‰¬˜≈Õfl¡ Œfl¡±ª± ˝√√˚˛ñ ¬ı‘M√√√1 ¬ı·«œfl¡1Ìº]

2] 1n∏˘˜±ø1 ’±1n∏ fl¡•Û±Â√1 ¸˝√√±˚˛Ó¬ ¤È¬± õ∂√M√√√ ‚Úfl¡1 ≈√&Ì ’±˚˛Ó¬Ú1 ‚Úfl¡ÀÈ¬± ’“±øfl¡¬ı ¬Û±ø1 ŒÚ ŒÚ±ª±ø1∑
[¤˝◊ fl¡±˚«ÀÈ¬±fl¡ ‰¬˜≈Õfl¡ Œfl¡±ª± ˝√√˚˛ñ ‚Úfl¡1 ø¡Z√&Ìœfl¡1Ìº]

3] 1n∏˘˜±ø1 ’±1n∏ fl¡•Û±Â√1 ¸˝√√±˚˛Ó¬ ø˚Àfl¡±ÀÚ± ¤È¬± õ∂√M√√√ Œfl¡±Ú1 ¤fl¡ Ó‘¬Ó¬œ˚˛±—˙ ŒÊ√±‡1 Œfl¡±Ì ¤È¬± ’“±øfl¡¬ı
¬Û±ø1 ŒÚ ŒÚ±ª±ø1∑ [¤˝◊ fl¡±˚«ÀÈ¬±fl¡ ‰¬˜≈Õfl¡ Œfl¡±ª± ˝√√˚˛ñ Œfl¡±Ì1 øS‡GÚº]

≈√À˝√√Ê√±1 ¬ıÂ√11 ˜”1Ó¬ Î◊¬M√√√1 ›À˘±ª± øÓ¬øÚÈ¬± õ∂ùü

¬Û—fl¡Ê√ ŒÊ√…±øÓ¬ ˜˝√√ôL
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¤˝◊ ’—fl¡Ú¸˜”˝√√ ¸yª Ú˝√√˚˛ ¬ı≈ø˘ õ∂˜±Ì fl¡ø1¬ıÕ˘ ¶≥®˘œ˚˛± ¬Û˚«±˚˛Ó¬ÀÓ¬± ø√˚˛± Ú˝√√À˚˛˝◊, ’±Úøfl¡ ’±˜±1 øfl¡Â≈√¸—‡…fl¡
ø¬ıù´ø¬ı√…±˘˚˛Ó¬À˝√√ ¤˝◊ ¸•ÛÀfl¡« ¬Û±Í¬√±Ú ˝√√˚˛º ø¬ı¯∏˚˛ÀÈ¬± ˝◊˜±Ú Ê√øÈ¬˘ ˚ø√›, ’±À˜±√Ê√Úfl¡ ’±1n∏ ’±(˚«1 fl¡Ô±ÀÈ¬± ˝√√í˘
ø¬ıøˆ¬iß ¸˜˚˛1 ø˚ Œfl¡˝◊Ê√Ú˜±Ú ·øÌÓ¬:1 ¬ı±À¬ı ¤˝◊¸˜”˝√√1 õ∂˜±Ì ›˘±˘, ŒÓ¬›“À˘±fl¡1 ˜±Ê√1 ˜”˘ ¤Ê√Ú1 ˜‘Ó≈¬… ∆˝√√øÂ√˘
21 ¬ıÂ√1 Ú˝√√›ÀÓ¬˝◊ [˝◊ˆ¬±ø1©Ü Œ·˘ƒ›ª±], ’±Ú ¤Ê√ÀÚ ¤È¬± ’øÓ¬ &1n∏Q¬Û”Ì« õ∂˜±Ì ø√øÂ√˘ 19 ¬ıÂ√1 ¬ı˚˛¸Ó¬ [fl¡±˘«
øÙË¬Î¬ø1‡ ·±Î◊¬Â√], ’±1n∏ ’±Ú ¤Ê√ÀÚ ˝◊˚˛±À1 ≈√È¬±1 ¸•Û”Ì« Î◊¬M√√√1 ø√˚˛±1 ˘·ÀÓ¬ ’±Ú ¬ı…±‡…±› ’±·¬ıÏ¬ˇ±˝◊øÂ√˘ 23 ¬ıÂ√1
¬ı˚˛¸Ó¬ [ø¬ÛÀ˚˛1 ª±∞È¬ƒÀÊ√˘]º

1n∏˘˜±ø1 ’±1n∏ fl¡•Û±Â√1 ¸˝√√±˚˛Ó¬ ’—fl¡Ú ˜±ÀÚ øfl¡ –

1n∏˘˜±ø11 ’Ô«ÀÈ¬± ∆˝√√ÀÂ√ñ Œ¶®˘1 √À1 √±· ÚÔfl¡± ¤Î¬±˘ Œ¬Û±Ú ˜±ø1, ˚±1 ¸˝√√±˚˛Ó¬ ø˚Àfl¡±ÀÚ± ¸¸œ˜ ∆√‚«…1
¸1˘ Œ1‡± ’“±øfl¡¬ı ¬Û±ø1º Œ¶®˘1 √À1 √±· ÚÔfl¡± ¬ı±À¬ı Ó¬±1 ¸˝√√±˚˛Ó¬ Œ1‡±À¬ı±11 ˜±¬Û ˘í¬ı ¬Û1± Ú±˚±˚˛º

fl¡•Û±Â√1 ¸˝√√±˚˛Ó¬ ø˚Àfl¡±ÀÚ± ¸¸œ˜ ¬ı…±¸±Ò«1 ¬ı‘M√√√ ’“±øfl¡¬ı ¬Û1± ˚±˚˛º fl¡Ô±ø‡øÚ ¬ı≈Ê√±1 ¬Û±Â√Ó¬ Œfl¡±ÀÚ± Œfl¡±ÀÚ±
¸˜˚˛Ó¬ Œ·±ÀÈ¬˝◊ ¬ı‘M√√√ ¤È¬± Ú’“fl¡±Õfl¡ õ∂À˚˛±Ê√Ú ˜ÀÓ¬ Œfl¡ª˘ ¬ı‘M√√√ÀÈ¬±1 ‰¬±¬Û ’“±øfl¡À˘› ∆˝√√ ˚±˚˛º

Œfl¡ª˘ 1n∏˘˜±ø1 ’±1n∏ fl¡•Û±Â√1 ¸˝√√±˚˛Ó¬ øfl¡¬ı± ¤È¬± ’—fl¡Ú fl¡1±1 ’Ô«ÀÈ¬± ∆˝√√ÀÂ√ñ ˝◊˝√√“Ó¬1 ¸˝√√±˚˛Ó¬ ¸1˘ Œ1‡±
’±1n∏ ¬ı‘M√√√ ¬ı± ¬ı‘M√√√1 ‰¬±¬Û ’—fl¡Ú fl¡ø1 ¬ıdÀÈ¬± ’“±øfl¡¬ı ˘±ø·¬ıº õ∂À˚˛±Ê√Ú ˝√√íÀ˘ ¬ıU¬ı±1 ¸1˘ Œ1‡± ¬ı± ¬ı‘M√√√ ’“±øfl¡¬ı ¬Û1±
˚±¬ı, ˜±ÀÔ“± fl¡±˚«ø‡øÚ ¸¸œ˜ ¸—‡…fl¡¬ı±1 fl¡ø1¬ı ˘±ø·¬ıº ’¸œ˜ fl¡±˘ Ê√≈ø1 ’¸œ˜¬ı±1 ’“±øfl¡À˚˛˝◊ ’±ÀÂ√“± ¬ı≈ø˘ Òø1 ˘íÀ˘
Ú √̋√í¬ıº

Œfl¡ ◊̋øÈ¬˜±Ú ¸˝√√Ê√ ’—fl¡Ú –
¤˝◊ ’—fl¡Ú¸˜”˝√√ õ∂˜±Ì fl¡ø1¬ıÕ˘ ˝◊Î◊¬øflv¡Î¬œ˚˛ Ê√…±ø˜øÓ¬, ’Ô«±» ¸˜Ó¬˘œ˚˛ Ê√…±ø˜øÓ¬1 ˜±ÀÔ“± Œfl¡˝◊È¬±˜±Ú ∆¬ıø˙©Ü

Ê√±øÚÀ˘ ◊̋ √̋√̊ ˛º

¤Î¬±˘ õ∂√M√√√ Œ1‡±1 ¤Àfl¡ ∆√‚«…1 ’±Ú ¤Î¬±˘ Œ1‡±1 ’—fl¡Ú –
õ∂√M√√√ Œ1‡±Î¬±˘1 ø˚Àfl¡±ÀÚ± ¤È¬± ”̃1Ó¬ fl¡•Û±Â√Î¬±˘1 ŒÊ√±„√√ÀÈ¬± ˘·± ◊̋ Œ˘±ª± √̋√í˘º ŒÓ¬ÀÚÕfl¡ Òø1 Ô±øfl¡ Œ1‡±Î¬±˘1

’±ÚÀÈ¬± ˜”1Ó¬ fl¡•Û±Â√Î¬±˘1 Œ¬Ûø=˘1 ’±·ÀÈ¬± ˘À·±ª± ˝√√í˘º fl¡•Û±Â√Î¬±˘1 ¤˝◊ ŒÊ√±‡ÀÈ¬± ’fl¡ÀÌ± ¸˘øÚ Úfl¡1±Õfl¡
Ó¬±1 ¬Û1± Î◊¬Í¬±˝◊ ’±øÚ Ó¬±1 ŒÊ√±„√√ÀÈ¬± ¸˜Ó¬˘‡Ú1 ’±Ú ¤fl¡ ø¬ıµ≈Ó¬ 1±ø‡ ¤È¬± ¬ı‘M√√√ ¬ı± ¬ı‘M√√√1 ‰¬±¬Û ’“fl¡± ˝√√í˘º ¤˝◊
ø¬ıµ≈ÀÈ¬±1 ¬Û1± ¬ı‘M√√√ÀÈ¬±Ó¬ ¬ı± ¬ı‘M√√√ÀÈ¬±1 ‰¬±¬ÛÓ¬ Ôfl¡± ø˚Àfl¡±ÀÚ± ¤È¬± ø¬ıµ≈Õ˘ ¤Î¬±˘ Œ1‡± È¬±øÚÀ˘ ◊̋ õ∂√M√√√ Œ1‡±Î¬±˘1 ¸˜±Ú
∆√‚«…1 Œ1‡± ¤Î¬±˘ Œ¬Û±ª± ˚±¬ıº

˝◊˚˛±1 fl¡±1ÌÀÈ¬± ˝√√í˘ ¤Àfl¡±È¬± ¬ı‘M√√√1 ¬ı…±¸±Ò«À¬ı±11 ∆√‚«… ¸˜±Úº

¤È¬± õ∂√M√√√ Œfl¡±Ì1 ¤Àfl¡ ˜±¬Û1 ’±Ú ¤È¬± Œfl¡±Ì1 ’—fl¡Ú –
õ∂√M√√√ Œfl¡±ÌÀÈ¬±1 Œfl¡ÃøÌfl¡ ø¬ıµ≈ÀÈ¬±fl¡ Œfl¡f fl¡ø1 ¤È¬± ¬ı‘M√√√ ¬ı± ¬ı‘M√√√1 ‰¬±¬Û ’“fl¡± ˝√√í˘, ˚±ÀÓ¬ ‰¬±¬ÛÀÈ¬±Àª ¬ı±U ≈√Î¬±˘fl¡

fl¡È¬±fl¡øÈ¬ fl¡À1º ˝◊˚˛±1 ¬Û±Â√Ó¬ fl¡±¯∏ÀÓ¬ ¤Î¬±˘ ÚÓ≈¬Ú Œ1‡± ’—fl¡Ú fl¡ø1 Ó¬±1 ¤È¬± ˜”1Ó¬ Œfl¡f fl¡ø1 ¤Àfl¡ ŒÊ√±‡1 ¤È¬±
‰¬±¬Û ’“fl¡± ˝√√í˘º

¤˝◊¬ı±1 õ∂√M√√√ Œfl¡±ÌÀÈ¬±1 ¤Î¬±˘ ¬ı±UÓ¬ ‰¬±¬ÛÀÈ¬±Àª fl¡È¬±fl¡øÈ¬ fl¡1± ø¬ıµ≈ÀÈ¬±Ó¬ fl¡•Û±Â√1 ŒÊ√±„√√ÀÈ¬± Œ˘±ª± ˝√√í˘º ’±1n∏
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’±ÚÀÈ¬± ¬ı±UÓ¬ ‰¬±¬ÛÀÈ¬±Àª fl¡È¬±fl¡øÈ¬ fl¡1± ø¬ıµ≈ÀÈ¬±À1 ¤È¬± ÚÓ≈¬Ú ‰¬±¬Û ’“fl¡± ˝√√í˘º fl¡•Û±Â√1 ¤˝◊ ŒÊ√±‡ÀÈ¬± ¸˘øÚ Úfl¡1±Õfl¡
ÚÓ≈¬Ú ¬ı±UÎ¬±˘1 Œé¬SÀÓ¬± ¤Àfl¡√À1˝◊ ¤Àfl¡ÀÊ√±‡1 ¤È¬± ‰¬±¬Û ’“fl¡± ˝√√í˘º ÚÓ≈¬Ú ¬ı±UÎ¬±˘1 Œ¸˝◊ ˜”1ÀÈ¬± ’±1n∏ ‰¬±¬Û ≈√È¬±˝◊
fl¡È¬±fl¡øÈ¬ fl¡1± ø¬ıµ≈ÀÈ¬± ¸—À˚±· fl¡ø1À˘ ¤Àfl¡ ŒÊ√±‡1 Œfl¡±Ì ¤È¬± Œ¬Û±ª± ˚±¬ıº

◊̋̊ ˛±1 fl¡±1ÌÀÈ¬± √̋√í˘ñ õ∂Ô˜ ‰¬±¬ÛÀÈ¬±1 ¸ √̋√± ˛̊Ó¬ Œfl¡±Ì ≈√È¬±1 ¬ı±U ≈√Î¬±˘1 ∆√‚«… ¸˜±Ú ŒÊ√±‡Ó¬ Œ˘±ª± √̋√í˘º ø¡ZÓ¬œ ˛̊
‰¬±¬ÛÀÈ¬±À1 ¬ı±U ≈√Î¬±˘1 Œ¸ ◊̋ ”̃1 ≈√È¬±1 ”√1QÀÈ¬± Œ˘±ª± ˝√√í˘º ¸˜ø¡Z¬ı±U øS ”̂¬Ê√1 ∆¬ıø˙©Ü1 ¸˝√√± ˛̊Ó¬ Œfl¡±Ì ≈√È¬± ¸˜±Ú ¬ı≈ø˘
õ∂˜±Ì ˝√√í˘º

¤Î¬±˘ õ∂√M√√√ Œ1‡±1 ¸˜±ôL1±˘ Œ1‡± ¤Î¬±˘1 ’—fl¡Ú –
õ∂ÔÀ˜ õ∂√M√√√ Œ1‡±Î¬±˘1 ¤È¬± ø¬ıµ≈Àªø√ ¬Û±1 ∆˝√√ Œ˚±ª±Õfl¡ ’±Ú ¤Î¬±˘ Œ1‡± ’“fl¡± ˝√√í˘º Œ1‡± ≈√Î¬±À˘ ‰¬±ø1È¬±

Œfl¡±Ì ¸‘ø©Ü fl¡ø1¬ıº Ó¬±À1 ¤È¬± ¬ı±øÂ√ Œ˘±ª± ˝√√í˘º Œ¸˝◊ Œfl¡±ÌÀÈ¬±1 ¤Àfl¡ ø√À˙, ¸˜±Ú ŒÊ√±‡1 ’±Ú ¤È¬± Œfl¡±Ì ÚÓ≈¬Ú
¬ı±UÎ¬±˘1 ’±Ú ¤È¬± ø¬ıµ≈Ó¬ ’“fl¡± √̋√í˘º [≈√È¬± ¸˜±Ú Œfl¡±Ì ’“fl¡±1 ¬ÛXøÓ¬ÀÈ¬± ›¬Û1Ó¬ ø√̊ ˛± ∆ √̋√ÀÂ√º] ¤ ◊̋ Ó‘¬Ó¬œ ˛̊ Œ1‡±Î¬±˘
õ∂√M√√√ Œ1‡±Î¬±˘1 ¸˜±ôL1±˘ ˝√√í¬ıº

¤˝◊ÀÈ¬± õ∂˜±Ì ˝√√˚˛ ˝◊Î◊¬øflv¡Î¬1 ¬Û=˜ÀÈ¬± ¶§œfl¡±˚«1 [ø˚ÀÈ¬±fl¡ ¸˜±ôL1±˘ ¶§œfl¡±˚« ¬ı≈ø˘› Œfl¡±ª± ˝√√˚˛] ¬Û1± Œ¬Û±ª± ¤È¬±
’Ú≈ø¸X±ôL1 ¸ √̋√± ˛̊Ó¬º

Œfl¡ª˘ ¤˝◊ÀÈ¬± ¬ÛXøÓ¬À1˝◊ Ú˝√√˚˛, ’±Ú ¬ÛXøÓ¬À1› 1n∏˘˜±ø1 ’±1n∏ fl¡•Û±Â√1 ¸˝√√±˚˛Ó¬ ¸˜±ôL1±˘ Œ1‡± ’“±øfl¡¬ı
¬Û±ø1º

õ∂√M√√√ Œ1‡± ¤Î¬±˘1 ¸˜±ôL1±˘Õfl¡ ’øÚø√«©Ü Œ1‡± ¤Î¬±˘ ¤ÀÚÕfl¡ ’“±øfl¡¬ı ¬Û1± ·í˘º õ∂√M√√√ Œ1‡±Î¬±˘1
¸˜±ôL1±˘Õfl¡ ¤È¬± øÚø√«©Ü ø¬ıµ≈À1 Œ˚±ª± Œ1‡±Î¬±À˘± ’“±øfl¡¬ı ¬Û1± ˚±˚˛º Œ¸˝◊√À1, ¤Î¬±˘ Œ1‡±1 ˘•§ ¤Î¬±À˘± ¸˝√√ÀÊ√
’“±øfl¡¬ı ¬Û±ø1º Œ1‡± ¤Î¬±˘1 ˜Ò…ø¬ıµ≈ÀÈ¬±› Î◊¬ø˘˚˛±¬ı ¬Û±ø1º Œ1‡± ¤Î¬±˘1 ˘•§-¸˜ø¡Z‡Gfl¡Î¬±˘, ¬ı± ¤È¬± øÚø√«©Ü ø¬ıµ≈1
˜±ÀÊ√À1 Œ˚±ª± ˘•§Î¬±À˘± ’“±øfl¡¬ı ¬Û±ø1º
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Œfl¡±Ì1 ¸˜ø¡Z‡GÚ –
õ∂√M√√√ Œfl¡±ÌÀÈ¬±1 Œfl¡ÃøÌfl¡ ø¬ıµ≈ÀÈ¬±fl¡ Œfl¡f fl¡ø1 ¤È¬± ‰¬±¬Û ’“fl¡± ˝√√í˘º ¤ ◊̋ ‰¬±¬ÛÀÈ¬±Àª ¬ı±U ≈√Î¬±˘fl¡ ø˚ ≈√È¬± ø¬ıµ≈Ó¬

fl¡È¬±fl¡øÈ¬ fl¡ø1À˘, Œ¸˝◊ ø¬ıµ≈ ≈√È¬±fl¡ Œfl¡f fl¡ø1 ¬Û1¶ÛÀ1 fl¡È¬±fl¡øÈ¬ fl¡1±Õfl¡ ¤Àfl¡ ŒÊ√±‡1 ≈√È¬± ‰¬±¬Û ’“fl¡± ˝√√í˘º [’Ô«±»
Œ˙¯∏Ó¬ ø˚ ≈√È¬± ‰¬±¬Û ’“fl¡± ˝√√í˘, ø¸˝√√“Ó¬1 ¬ı…±¸±Ò« ¸˜±Ú ˝√√í¬ı ˘±ø·¬ıº] õ∂Ô˜ÀÈ¬±1 ‰¬±¬Û ¬ı…±¸±Ò« Œ˙¯∏1 ≈√È¬± ‰¬±¬Û1 ˘·Ó¬
¸˜±Ú ˝√√íÀ˘› ¬ı± Ú˝√√íÀ˘› Œfl¡±ÀÚ± fl¡Ô± Ú±˝◊º Œ˙¯∏1 ‰¬±¬Û ≈√È¬±˝◊ fl¡È¬±fl¡øÈ¬ fl¡ø1 ø¬ıµ≈ÀÈ¬±1 ¬Û1± Œfl¡ÃøÌfl¡ ø¬ıµ≈ÀÈ¬±Õ˘ È¬Ú±
Œ1‡±Î¬±À˘ õ∂√M√√√ Œfl¡±ÌÀÈ¬±fl¡ ¸˜±ÀÚ ≈√ˆ¬±· fl¡ø1¬ıº

õ∂Ô˜ÀÈ¬± ‰¬±À¬Û ¬ı±U ≈√Î¬±˘Ó¬ fl¡È¬±fl¡øÈ¬ fl¡1± ø¬ıµ≈ ≈√È¬±1 ¬Û1±, Œ˙¯∏1 ‰¬±¬Û ≈√È¬±˝◊ fl¡È¬±fl¡øÈ¬ fl¡1± ø¬ıµ≈ÀÈ¬±Õ˘ ≈√Î¬±˘
Œ1‡± È¬±øÚÀ˘ ≈√È¬± øSˆ”¬Ê√ Œ¬Û±ª± ˚±¬ıº ¬ı±U-¬ı±U-¬ı±U ø¬ıøÒÀ1 ¤˝◊ øSˆ”¬Ê√ ≈√È¬± ¸˜±Ú ¬ı≈ø˘ ¸˝√√ÀÊ√ õ∂˜±Ì fl¡ø1¬ı ¬Û±ø1º
ˆ¬±· Œ˝√√±ª± Œfl¡±Ì ≈√È¬±› ¸˜±Ú ¬ı≈ø˘ ¤ÀÚ√À1 ◊̋ õ∂˜±Ì ˝√√ ˛̊º

õ∂√M√√√ Œfl¡±ÌÀÈ¬±1 ’±Ò± ŒÊ√±‡1 Œfl¡±ÌÀÈ¬± Œ¬Û±ª±1 ¬Û±Â√Ó¬, Œ¸˝◊ÀÈ¬± ŒÊ√±‡1 Œfl¡±Ì ¤È¬± Œ¬ıÀ˘· ¶ö±ÚÀÓ¬± ›¬Û1Ó¬
ø√˚˛± ¬ÛXøÓ¬ ‡È≈¬ª±˝◊ ’±“øfl¡¬ı ¬Û1± ˚±¬ıº

60     øÎ¬¢∂œ Œfl¡±Ì1 ’—fl¡Ú –
Œ1‡± ¤Î¬±˘1 ¤È¬± ˜”1fl¡ Œfl¡f fl¡ø1 ¤È¬± ‰¬±¬Û ’“fl¡± ˝√√í˘º Œ¸˝◊ ‰¬±¬ÛÀÈ¬±Àª Œ1‡±Î¬±˘Ó¬ fl¡È¬±fl¡øÈ¬ fl¡1± ø¬ıµ≈ÀÈ¬±fl¡

Œfl¡f fl¡ø1 ¤Àfl¡ ¬ı…±¸±Ò«1 ¤È¬± ‰¬±¬Û ’“fl¡± ˝√√í˘, ˚±ÀÓ¬ ø¡ZÓ¬œ˚˛ ‰¬±¬ÛÀÈ¬±Àª õ∂Ô˜ÀÈ¬± ‰¬±¬Ûfl¡ fl¡È¬±fl¡øÈ¬ fl¡À1º Œ1‡±Î¬±˘1
Œ¸˝◊ ˜”1ÀÈ¬±1 ¬Û1±, ‰¬±¬Û ≈√È¬±˝◊ fl¡È¬±fl¡øÈ¬ fl¡1± ø¬ıµ≈ÀÈ¬±Õ˘ ¤Î¬±˘ Œ1‡± È¬±øÚÀ˘ 60 øÎ¬¢∂œ Œfl¡±Ì ¤È¬±1 ¸‘ø©Ü ˝√√í¬ıº

Î◊¬À~ø‡Ó¬ øÓ¬øÚ›È¬± ø¬ıµ≈ ˚ø√ ¬Û1¶ÛÀ1 ¸—À˚±· fl¡1± ˝√√˚˛, ŒÓ¬ÀôL ¤È¬± ¸˜¬ı±U øSˆ”¬Ê√ Œ¬Û±ª± ˚±¬ıº ¤ÀÚ√À1˝◊
õ∂˜±Ì ˝√√ ˛̊ Œ˚ Œfl¡±ÌÀÈ¬± 60 øÎ¬¢∂œ1º

›¬Û11 Ò1ÀÌ ¬ÛXøÓ¬À¬ı±1 ‡È≈¬ª±˝◊À˚˛ 30 øÎ¬¢∂œ, Ê90 øÎ¬¢∂œ, 45 øÎ¬¢∂œ, 150 øÎ¬¢∂œ Œfl¡±Ì , ¸˜¬ı±U øSˆ≈¬Ê√,
¸˜ø¡Z¬ı±U øSˆ≈¬Ê√, ¬ı·«Àé¬S, ¸≈¯∏˜ ¯∏Î¬ˇˆ≈¬Ê√, ’±˚˛Ó¬Àé¬S, 1•§±Â√, ¸±˜±ôLø1Àfl¡± ’“±øfl¡¬ı ¬Û±ø1º ’—fl¡Ú1 ¬Ûø1˜±Ì ’˘¬Û
fl¡˜-Œ¬ıøÂ√ ˝√√í¬ı ¬Û±À1, øfl¡c ¤ ◊̋À¬ı±1 Œfl¡ ◊̋ø˜øÚÈ¬˜±Ú1 fl¡±˜, ¶≥®˘œ ˛̊± Â√±S-Â√±SœÀ ˛̊ ≈̧µ1Õfl¡ ¬Û1± Î◊¬ø‰¬Ó¬º ≈̧̄ ∏̃  ¬Û= ≈̂¬ÀÊ√±
Œfl¡±ÀÚ± Â√±S-Â√±SœÀ˚˛ ¬Û±ø1¬ı, ¸fl¡À˘±Àª ˝√√˚˛ÀÓ¬± øÚÀÊ√ ŒÚ±ª±ø1¬ı, fl¡±1Ì ¤˝◊ÀÈ¬±Ó¬ ¤˝◊À¬ı±1Ó¬Õfl¡ Œfl¡˝◊È¬±˜±Ú ’øÒfl¡
’—fl¡Ú1 õ∂À ˛̊±Ê√Ú ˝√√ ˛̊º

Œ1‡±1 øS‡GÚ –
õ∂√M√√√ Œ1‡±Î¬±˘1 ¤È¬± ˜”À1ø√ ’±Ú ¤Î¬±˘ Œ1‡± ’“±øfl¡ Œ˘±ª± ˝√√í˘, ˚±ÀÓ¬ ˝◊˝√√“ÀÓ¬ ¤È¬± Œfl¡±Ì ¸‘ø©Ü fl¡À1 ø˚ÀÈ¬±

180 øÎ¬¢∂œ ¬ı± 0 øÎ¬¢∂œ Ú˝√√˚˛º ÚÓ”¬Ú Œ1‡±Î¬±˘1 ¤È¬± ø¬ıµ≈fl¡ Œfl¡f fl¡ø1 ¤È¬± ¬ı‘M√√√ ’“fl¡± ˝√√í˘, ˚±ÀÓ¬ ≈√À˚˛±Î¬±˘ Œ1‡±˝◊
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fl¡È¬±fl¡øÈ¬ fl¡1± ø¬ıµ≈ÀÈ¬±À1 ¬ı‘M√√√ÀÈ¬±› ¬Û±1 ∆˝√√ ˚±˚˛º ¤˝◊ ¬ı‘M√√√ÀÈ¬±Àª ÚÓ≈¬Ú Œ1‡±Î¬±˘fl¡ ’±Ú ¤È¬± ø¬ıµ≈Ó¬ fl¡±øÈ¬¬ıº ¤˝◊ Œ˙¯∏
ø¬ıµ≈ÀÈ¬±fl¡ Œfl¡f fl¡ø1 ’±·1 ¸˜±Ú ¬ı…±¸±X« ∆˘ ’±Ú ¤È¬± ¬ı‘M√√√ ’“fl¡± ˝√√í˘ ˚±ÀÓ¬ ˝◊ ’±·1 ¬ı‘M√√√ÀÈ¬±1 Œfl¡fÀ1 ˚±˚˛º ˝◊˚˛±1
Ù¬˘Ó¬ ÚÓ≈¬Ú Œ1‡±Î¬±˘Ó¬ øÓ¬øÚÈ¬± ¸˜±Ú ¸˜±Ú ∆√‚«…1 ’—˙ Œ¬Û±ª± ·í˘, fl¡±1Ì ¬ı‘M√√√ ≈√È¬±1 ¬ı…±¸±Ò« ¸˜±Ú ’±øÂ√˘º ’±1n∏
ÚÓ≈¬Ú Œ1‡±Î¬±˘1 ›¬Û1Ó¬ øÓ¬øÚÈ¬± øÚø√«©Ü ø¬ıµ≈ Œ¬Û±ª± ·í˘º Œ˙¯∏1 ø¬ıµ≈ÀÈ¬±1 ¬Û1± õ∂√M√√√ Œ1‡±Î¬±˘1 ’±ÚÀÈ¬± ˜”1
¸—À˚±· fl¡1± √̋√í˘º ¤ ◊̋Î¬±˘1 ¸˜±ôL1±˘Õfl¡ ¬ı±fl¡œ ≈√È¬± ø¬ıµ≈1 ¬Û1±› õ∂√M√√√ Œ1‡±Î¬±˘ ¸—À˚±· fl¡1± √̋√í˘ [ø˚ÀÈ¬± 1n∏̆ ˜±ø1
’±1n∏ fl¡•Û±ÀÂ√À1 ’—fl¡Ú fl¡ø1¬ı ¬Û±ø1]º ˝◊˚˛±1 Ù¬˘±Ù¬˘ 1+À¬Û õ∂√M√√√ Œ1‡±Î¬±˘1 ¬Û1± ¸˜±ÀÚ øÓ¬øÚÈ¬± ˆ¬±· Œ¬Û±ª± ·í˘º

¤ÀÚ√À1 õ∂√M√√√ Œ1‡±Î¬±˘ ¸˜±ÀÚ øÓ¬øÚˆ¬±· ∆˝√√ÀÂ√ ¬ı≈ø˘ ¸‘√˙ øSˆ≈¬Ê√1 ∆¬ıø˙©Ü˝◊ õ∂˜±Ì fl¡À1º

˝◊˚˛±Ó¬Õfl¡ ¸±˜±Ú… ¬Û‘Ôfl¡ ¬ÛXøÓ¬À1› Œ1‡± ¤Î¬±˘ ¸˜±ÀÚ øÓ¬øÚˆ¬±· fl¡ø1¬ı ¬Û±ø1º
ø˚À˝√√Ó≈¬ Œ1‡± ¤Î¬±˘ ¸˜±ÀÚ øÓ¬øÚˆ¬±· fl¡1±ÀÈ¬± ¸yª, ˝◊˚˛±1 ¸˝√√±˚˛ÀÓ¬ Œfl¡±Ì ¤Àfl¡±È¬±› ¸˜±ÀÚ øÓ¬øÚˆ¬±· fl¡ø1¬ı

¬Û1±ÀÈ¬± ¸yª ¬ı≈ø˘ Ò±1Ì± ’±ø˝√√¬ı ¬Û±À1º õ∂√M√√√ Œfl¡±ÌÀÈ¬±1 Œfl¡ÃøÌfl¡ ø¬ıµ≈ÀÈ¬±fl¡ Œfl¡f fl¡ø1 ¤È¬± ‰¬±¬Û ’“±øfl¡À˘, Ó¬±1 ¬ı±U
≈Î¬±˘1 ¬Û1± ¸˜±Ú ∆√‚«… ≈√È¬± Œ¬Û±ª± ˚±¬ıº ‰¬±¬ÛÀÈ¬±Àª fl¡È¬±fl¡øÈ¬ fl¡1± ø¬ıµ≈ ≈√È¬± ¸—À˚±· fl¡ø1À˘ ¤È¬± ¸˜ø¡Z¬ı±U øSˆ≈¬Ê√
Œ¬Û±ª± ˚±¬ıº õ∂√M√√√ Œfl¡±ÌÀÈ¬±1 ¤˝◊ ø¬ı¬Û1œÓ¬ ¬ı±UÀÈ¬± ¸˜±ÀÚ øÓ¬øÚˆ¬±· fl¡ø1¬ı ¬Û1± ˚±¬ı, ’±1n∏ Ù¬˘Ó¬ ¬ı±UÀÈ¬±1 ˜±Ê√Ó¬ ≈√È¬±
øÚø√«©Ü ø¬ıµ≈ Œ¬Û±ª± ˚±¬ıº ¤˝◊ ø¬ıµ≈ ≈√È¬± Œfl¡ÃøÌfl¡ ø¬ıµ≈ÀÈ¬±1 ∆¸ÀÓ¬ ¸—À˚±· fl¡ø1À˘ õ∂√M√√√ Œfl¡±ÌÀÈ¬± ¸˜±ÀÚ øÓ¬øÚˆ¬±·
˝√√í¬ı ŒÚøfl¡∑

¤ ◊̋ÀÈ¬± Ú √̋√̊ ˛ ¬ı≈ø˘, ’Ô«±» Œ1‡±1 øS‡GÀÚ Œfl¡±Ì1 øS‡GÚ ¸yª Úfl¡À1 ¬ı≈ø˘ ¶≥®˘œ ˛̊± ¬Û «̊± ˛̊1 ·øÌÓ¬ ’ø˘ø•Û ˛̊±Î¬1
Â√±S-Â√±SœÀ˚˛ õ∂˜±Ì fl¡ø1¬ı ¬Û±ø1¬ı, ¬Û1œé¬±¬ı˝√√œ1 ¤fl¡ ¬Û‘á¬±˜±Ú1 ¬ı…±‡…±º

’—fl¡ÚÀ˚±·… ¸—‡…± [Constructible number] –
¤fl¡fl¡ ∆√‚«… ¤È¬± ø√˚˛± Ô±øfl¡À˘, ˚ø√ ’±Ú Œfl¡±ÀÚ± ¤È¬± ∆√‚«…1 ¤Î¬±˘ Œ1‡±‡G Œfl¡ª˘ 1n∏˘˜±ø1 ’±1n∏
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fl¡•Û±ÀÂ√À1 ’—fl¡Ú fl¡ø1¬ı ¬Û±ø1, ŒÓ¬ÀôL Œ¸˝◊ ∆√‚«…ÀÈ¬±fl¡, ’Ô«±» Œ¸˝◊ ¸—‡…±ÀÈ¬±fl¡ ’—fl¡ÚÀ˚±·… ¸—‡…± Œ¬ı±˘± ˝√√˚˛º Œ¸˝◊
¸—‡…±ÀÈ¬±1 Ÿ¬Ì±Rfl¡ ˜±ÚÀÈ¬±Àfl¡± ’—fl¡ÚÀ˚±·… Œ¬ı±˘± ˝√√˚˛º

¤fl¡fl¡ ∆√‚«… ¤È¬±1 ¤È¬± ˜”11 ¬Û1± Ó¬±1 ¸˜±ôL1±˘Õfl¡ ’±Ú ¤Î¬±˘ ¤fl¡fl¡ ∆√‚«…1 Œ1‡±‡G ’“±øfl¡¬ı ¬Û1± ˚±¬ı
≈√À˚˛±Î¬±˘ ø˜˘±˝◊ ÚÓ≈¬Ú Œ1‡±Î¬±˘1 ∆√‚«… ˝√√í¬ı 2º ’Ô«±», 2› ’—fl¡ÚÀ˚±·… ¸—‡…±º Œ¸˝◊√À1, ¸fl¡À˘± ¶§±ˆ¬±øªfl¡ ¸—‡…±
’±1n∏ ø¸˝√√“Ó¬1 Ÿ¬Ì±Rfl¡À¬ı±1 ’—fl¡ÚÀ˚±·…º

˚ø√ a ’±1n∏ b ≈√È¬± ’—fl¡Ú Œ˚±·… ¸—‡…±, ŒÓ¬ÀôL a+b, a-b, ab, a/b [¤ ◊̋ Œé¬SÓ¬ b ’˙”Ú…] ’±1n∏ √a
’—fl¡ÚÀ˚±·…º

a+b ’±1n∏ a-b1 ’—fl¡Ú –

2 fl¡ ’—fl¡Ú fl¡1± ¬ÛXøÓ¬À1˝◊ a+b fl¡ ’—fl¡Ú fl¡ø1¬ı ¬Û±ø1º ’±1n∏ a-b fl¡ ’—fl¡Ú fl¡ø1¬ıÕ˘ a ∆√‚«…1 Œ1‡±Î¬±˘1
¤È¬± ˜”11 ¬Û1± Ó¬±1 ›¬Û1Ó¬ b ∆√‚«…1 Œ1‡±Î¬±˘ ’“±øfl¡¬ı ˘±À·º

ab1 ’—fl¡Ú –

õ∂√M√√√ a ’±1n∏ b ∆√‚«…1 Œ1‡±‡G ≈√Î¬±˘ ¤È¬± ˜”À1 ˜”À1 ˘· ˘·±˝◊ Œfl¡±Ìœ˚˛±Õfl¡ ’“fl¡± ˝√√í˘º Œ¸˝◊ Œfl¡ÃøÌfl¡
ø¬ıµ≈ÀÈ¬±1 ¬Û1± b Œ1‡±Î¬±˘1 ›¬Û1Ó¬ ¤fl¡fl¡ ∆√‚«…ÀÈ¬± ’“fl¡± ˝√√í˘º ¤fl¡fl¡ ∆√‚«…ÀÈ¬±1 ’±ÚÀÈ¬± ˜”1 ’±1n∏ a 1 ’±ÚÀÈ¬±
”̃1 ¸—À˚±· fl¡1± ˝√√í˘º ¤ ◊̋ Œ1‡±Î¬±˘1 ¸˜±ôL1±˘Õfl¡ b 1 ’±ÚÀÈ¬± ”̃11 ¬Û1± ¤Î¬±˘ Œ1‡± ’“fl¡± ˝√√í˘º ¤ ◊̋ Œ1‡±Î¬±˘fl¡

fl¡È¬±Õfl¡ a fl¡ ¬ıÏ¬ˇ±˝◊ ø√˚˛± ˝√√í˘º ¬ıøÒ«Ó¬ a 1 Œ¸˝◊ ’—˙ÀÈ¬±Àª˝◊ ˝√√í¬ı abº
¸‘√˙ øSˆ≈¬Ê√1 ∆¬ıø˙©Ü1 ¸˝√√±˚˛Ó¬ ˝◊˚˛±1 õ∂˜±Ì ¸yª ˝√√˚˛º
a/b1 ’—fl¡Ú –
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¤ ◊̋ÀÈ¬± ’—fl¡ÚÓ¬ ab 1 ’—fl¡ÚÀÈ¬±Ó¬Õfl¡ ¸±˜±Ú…À˝√√ ¬Û±Ô«fl¡… ’±ÀÂ√º ˝◊˚˛±Ó¬ b 1 ’±ÚÀÈ¬± ˜”11 ˘·Ó¬ a 1 ’±ÚÀÈ¬±
˜”1 ¸—À˚±· fl¡ø1 Œ˘±ª± ∆˝√√ÀÂ√º ˝◊˚˛±Ó¬ a 1 ¸˘øÚ 1 ˘íÀ˘ 1˚b › ’—fl¡ÚÀ˚±·… ¬ı≈ø˘ Œ¬Û±ª± ˚±¬ıº

’±Ú Ò1ÀÌ› ab ’±1n∏ a/b ’—fl¡Ú fl¡ø1¬ı ¬Û±ø1º ¤Àfl¡±È¬± ¬ı‘M√√√1 ‰¬±¬Û1 ¸˝√√±˚˛Ó¬ ø¸˝√√“Ó¬fl¡ ’±Ú ¶ö±ÚÕ˘ øÚ¬ı ¬Û±ø1º
¸—‡…±-Œ1‡±Î¬±˘1 ›¬Û1ÀÓ¬± ˝◊˝√√“Ó¬fl¡ Œ√‡≈ª±¬ı ¬Û±ø1º

¤ ◊̋ a/b ’—fl¡ÚÀ˚±·…  ˜±ÀÚ, õ∂˜±Ì ˝√√í˘ Œ˚ ¸fl¡À˘± ¬Ûø1À˜˚˛ ¸—‡…± ’—fl¡ÚÀ˚±·…º
√√√√√a1 ’—fl¡Ì –

1+a ∆√‚«…1 Œ1‡±‡Gfl¡ ¬ı…±¸ ø˝√√‰¬±À¬Û ∆˘ ¤È¬± ’Ò«¬ı‘M√√√ ’“fl¡± ˝√√í˘º ¬ı…±¸Î¬±˘1 1 ’±1n∏ a 1 ¸—À˚±· ø¬ıµ≈ÀÈ¬±Ó¬
¤Î¬±˘ ˘•§ ’“fl¡± √̋√í˘º ˘•§Î¬±À˘ ’Ò«¬ı‘M√√√ÀÈ¬±fl¡ ¤È¬± ø¬ıµ≈Ó¬ fl¡±øÈ¬¬ıº ¬ı…±¸Î¬±˘1 ¬Û1± ’Ò«¬ı‘M√√√ÀÈ¬±Õ˘ Œ¸ ◊̋ ˘•§Î¬±˘1 ∆√‚«…
√aº

˘•§Î¬±À˘ ’X«¬ı‘M√√√ÀÈ¬±Ó¬ fl¡È¬± ø¬ıµ≈ÀÈ¬±1 ¬Û1± ¬ı…±¸Î¬±˘1 ≈√̋ ◊ ”̃1 ¸—À˚±· fl¡ø1À˘ øÓ¬øÚÈ¬± ¸‘√̇  øS ≈̂¬Ê√ Œ¬Û±ª± ˚±¬ıº
fl¡±1Ì, ¬ı…±À¸ ¬ı‘M√√√1 ¬Ûø1øÒÓ¬ Î◊¬»¬Ûiß fl¡1± Œfl¡±ÌÀ¬ı±1 90 øÎ¬¢∂œ1º ¸‘√˙ øSˆ≈¬Ê√1 ∆¬ıø˙©ÜÀ1 Œ¸˝◊ ∆√‚«…ÀÈ¬± √a ¬ı≈ø˘
õ∂˜±Ì ˝√√ ˛̊º

˝◊˚˛±Ó¬ a = 2 ∆˘ √2 ’—fl¡Ú fl¡ø1¬ı ¬Û±ø1º ¬Û±˝◊Ô±À·±1±Â√1 Î◊¬¬Û¬Û±…√1 ¸˝√√±˚˛ÀÓ¬± √2 ’—fl¡Ú fl¡ø1¬ı ¬Û±ø1º
˚ø√ a, b, c, d, e, f, g ’—fl¡ÚÀ˚±·…, ŒÓ¬ÀôL ›¬Û11 ¬ÛXøÓ¬À¬ı±À1À1 õ∂˜±Ì ˝√√˚˛ Œ˚ c+b√a’—fl¡ÚÀ˚±·…º

·øÓ¬Àfl¡, abcde ++ ’—fl¡ÚÀ˚±·…º

¤Àfl¡√À1, abcdefg +++ ’—fl¡ÚÀ˚±·…º

¤˝◊√À1 ’±1n∏ ’øÒfl¡ ’—fl¡Ú fl¡ø1 ∆· Ô±øfl¡¬ı ¬Û1± ˚±¬ıº
¤ ˛̊± ¬Û≈1øÌ fl¡±˘1 fl¡Ô±º ŒÓ¬øÓ¬ ˛̊± ◊̋ ˜±Ú≈À √̋√ ¤ ◊̋ø¬ı˘±fl¡ ’—fl¡Ú fl¡ø1¬ıÕ˘ ¸é¬˜ ∆ √̋√øÂ√̆ , fl¡±1Ì ◊̋̊ ˛±1 ¬ı±À¬ı ◊̋Î◊¬øflv¡Î¬1

ëë¤ø˘À˜∞È¬Â√íí1 [‡Ëœ–¬Û”– 300 ˜±ÚÀÓ¬˝◊ õ∂fl¡±ø˙Ó¬] øfl¡Â≈√ fl¡Ô±1 ¬ı±ø˝√√À1 ’±Ú ø¬ıÀ˙¯∏ ¤Àfl¡± fl¡Ô± Ú±Ê√±øÚÀ˘› ˝√√˚˛º
Œ¸À˚˛À˝√√ ¬Û≈1øÌ fl¡±˘Ó¬, ¤È¬± ¬ı·«1 ≈√&Ì fl¡±ø˘1 ¬ı·«ÀÈ¬± ’“±øfl¡¬ı ¬Û±ø1 ¬ı≈ø˘ ˜±Ú≈À˝√√ Ê√±øÚøÂ√˘, ’±1n∏ ŒÓ¬›“À˘±Àfl¡ ’“±øfl¡¬ı
¬Û±ø1øÂ√À˘±º fl¡±1Ì, õ∂√M√√√ ¬ı·«ÀÈ¬±1 ¬ı±U1 ∆√‚« a ̋ √√íÀ˘, Ó¬±1 fl¡±ø˘ ˝√√í¬ı a2, ’±1n∏ ’—fl¡Ú fl¡ø1¬ı˘·œ˚˛± ¬ı·«ÀÈ¬±1 fl¡±ø˘
˝√√í¬ı 2a2º ’Ô«±» ’—fl¡Ú fl¡ø1¬ı˘·œ˚˛± ¬ı·«ÀÈ¬±1 ¬ı±U1 ∆√‚«… √2aº õ∂Ô˜ ¬ı·«ÀÈ¬± ø√˚˛± ’±ÀÂ√ ˜±ÀÚ a ŒÈ¬± ø√ ˛̊± ’±ÀÂ√º
’±1n∏ √2 ∆˝√√ÀÂ√ ’—fl¡ÚÀ˚±·… ¸—‡…±º ·øÓ¬Àfl¡ √2a › ’—fl¡ÚÀ˚±·…º Œ¸À ˛̊À˝√√ 2a2 fl¡±ø˘1 ¬ı·«ÀÈ¬±› ’“±øfl¡¬ı ¬Û1± ˚± ˛̊º
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Œfl¡˝◊È¬±˜±Ú ¸˝√√Ê√ ’±1n∏ Œ˜±˝√√Úœ˚˛ Î◊¬√±˝√√1Ì –
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ÿÕÚÂ√ ˙øÓ¬fl¡±Ó¬ ¸‘ø©Ü Œ˝√√±ª± ≈√‡Ú ’øˆ¬Úª ’±1n∏ ’¸±Ò√±1Ì ¸“±Àfl¡± –
˝◊Î◊¬øflv¡Î¬1 ëë¤ø˘À˜∞È¬Â√íí1 ¸˜˚˛1 ¬Û1± Œfl¡˝◊¬ı± ˙øÓ¬fl¡± ¬Û±1 ∆˝√√ Œ˚±ª±1 ¬Û±Â√Ó¬ ëë¶ö±Ú±—fl¡ Ê√…±ø˜øÓ¬íí ¬ı≈ø˘ ¤ø¬ıÒ

Ê√…±ø˜øÓ¬ Î◊¬æ√±ªÚ fl¡1± ˝√√í˘º ˝◊˚˛±1 ¬Û”Ì« ø¬ıfl¡±˙ ¸±ÒÚ ˝√√í˘ Œ¸±Ó¬1 ˙øÓ¬fl¡±1 õ∂Ô˜ˆ¬±·Ó¬º ’±1n∏ ŒÓ¬øÓ¬˚˛±˝◊ ¤˝◊ ÚÓ≈¬Ú
ø¬ı ∏̄̊ ˛ÀÈ¬±Ó¬ øÚø˝√√Ó¬ Ôfl¡± ø¬ıÀ˙ ∏̄ ø¬ıÀ˙ ∏̄ ∆¬ıø˙©Ü øfl¡Â≈√˜±Ú ’±øª©®±1 ˝√√í¬ıÕ˘ Òø1À˘º ¬ıœÊ√·øÌÓ¬, øSÀfl¡±Ìø˜øÓ¬, ◊̋Î◊¬øflv¡Î¬œ ˛̊
Ê√…±ø˜øÓ¬ ’±ø√› õ∂À˚˛±√· ∆˝√√ÀÂ√ ˝◊˚˛±Ó¬º

¶ö±Ú±—fl¡ Ê√…±ø˜øÓ¬Ó¬ Œ1‡±, ¬ı‘M√√√ ’±ø√ øfl¡Â≈√˜±Ú ’±fl‘¡øÓ¬ ¤È¬± ¸˜œfl¡1Ì1 ¸˝√√±˚˛Ó¬ Œ¬Û±ª± ˚±˚˛º ¶ö±Ú±—fl¡ Ê√…±ø˜øÓ¬Ó¬
¤‡Ú ¸˜Ó¬˘Ó¬ Œ1‡±1 ¸±Ò±1Ì ¸˜œfl¡1ÌÀÈ¬± ˝√√í˘ ax + by + c = 0, ˚íÓ¬ a, b, c ¬ı±ô¶ª ¸—‡…± ’±1n∏ x, y
‰¬˘fl¡ ’±1n∏ [h, k] Œfl¡f ¸±À¬ÛÀé¬ r ¬ı…±¸±Ò«1 ¬ı‘M√√√ÀÈ¬±1 ¸˜œfl¡1ÌÀÈ¬± ˝√√í˘ [x - h]2 + (y - k)2 - r2 = 0º

¶ö±Ú±—fl¡ Ê√…±ø˜øÓ¬Ó¬ ¤È¬± ø¬ıµ≈ ’—fl¡ÚÀ˚±·… ˝√√í¬ı, ˚ø√À˝√√ Ó¬±1 ¶ö±Ú±—fl¡ ≈√È¬± ’—fl¡ÚÀ˚±·… ¸—‡…±º 1n∏˘˜±ø1 ’±1n∏
fl¡•Û±ÀÂ√À1 ’—fl¡Ú fl¡ø1 Ô±Àfl¡“±ÀÓ¬ ’±‰¬˘ÀÓ¬ fl¡ø1 Ôfl¡± √̋√̊ ˛ øfl¡∑ øfl¡Â≈√̃ ±Ú ÚÓ≈¬Ú ÚÓ≈¬Ú ’—fl¡ÚÀ˚±·… ø¬ıµ≈ øÓ¬øÚÈ¬± Ò1ÀÌÀ1
Î◊¬ø˘˚˛±˝◊ Ôfl¡± ˝√√˚˛ –

1] ≈√Î¬±˘ Œ1‡±˝◊ fl¡È¬±fl¡øÈ¬ fl¡1± ø¬ıµ≈ Î◊¬ø˘›ª± ˝√√˚˛,
2] Œ1‡± ¤Î¬±À˘ ¬ı‘M√√√ ¤Àfl¡±È¬±fl¡ fl¡È¬±fl¡øÈ¬ fl¡1± ø¬ıµ≈ Î◊¬ø˘›ª± ˝√√˚˛,

’±1n∏ 3] ≈√È¬± ¬ı‘M√√√˝◊ fl¡È¬±fl¡øÈ¬ fl¡1± ø¬ıµ≈ Î◊¬ø˘›ª± ˝√√˚˛º
¤˝◊ fl¡È¬±fl¡øÈ¬ fl¡1± ø¬ıµ≈À¬ı±1 ¸˜œfl¡1Ì ¸˜±Ò±Ú fl¡ø1 Î◊¬ø˘˚˛±¬ı ¬Û1± ˚±˚˛º Ó¬±1¬ı±À¬ı ≈√Î¬±˘ Œ1‡±1 ¸˜œfl¡1Ì

¸˜±Ò±Ú fl¡ø1¬ı ˘±ø·¬ı , ¬ı± ¤Î¬±˘ Œ1‡± ’±1n∏ ¤È¬± ¬ı‘M√√√1 ¸˜œfl¡1Ì ¸˜±Ò±Ú fl¡ø1¬ı ˘±ø·¬ı ¬ı± ≈√È¬± ¬ı‘M√√√1 ¸˜œfl¡1Ì
¸˜±Ò±Ú fl¡ø1¬ı ˘±ø·¬ıº ’Ô«±» ¤ ◊̋ ¸˜œfl¡1Ì ¸˜±Ò±Ú fl¡± «̊À¬ı±1Ó¬, ›¬Û1Ó¬ Î◊¬À~‡ fl¡1± ≈√ø¬ıÒ ¸˜œfl¡1ÀÌ ◊̋ ˜±ÀÔ“± Ê√øÎ¬ˇÓ¬
∆˝√√ Ô±Àfl¡º

¤˝◊ Ò±1Ì±ø‡øÚÀ˚˛ ¤‡Ú ¸“±Àfl¡± ·øÏ¬ˇ øÓ¬øÚ›È¬± õ∂ùüfl¡ ˝◊Î◊¬øflv¡Î¬œ˚˛ Ê√…±ø˜øÓ¬1 ¬Û1± Ó≈¬ø˘ ’±øÚ ¶ö±Ú±—fl¡ Ê√…±ø˜øÓ¬
Œ¬Û±ª±À˘ø˝√√º øfl¡c ø¸˝√√“Ó¬1 Î◊¬M√√√1 ø¬ı‰¬±ø1¬ıÕ˘ ˝◊˚˛±ÀÓ¬± ¤Àfl¡± Î◊¬¬Û±˚˛ Ú±˝◊º õ∂ùü øÓ¬øÚÈ¬±1 Î◊¬M√√√1 ¬Û±¬ıÕ˘ ˝◊˚˛±1 ¬Û1±
¤Àfl¡Àfl¡±À¬ı˝◊ ˚±¬ı ˘±ø·¬ı ø¬ı˜”Ó¬« ¬ıœÊ√·øÌÓ¬1 ¤øÈ¬ ø¬ıÀ˙¯∏ ˙±‡±Õ˘º Ó¬±1 ¬ı±À¬ı ’±1n∏ ≈√˙ ¬ıÂ√1 ’±&ª±˝◊ ’±ø˝√√¬ı ˘±ø·¬ıº

’‡¡G ¸—‡…±1 ¸—˝√√øÓ¬ÀÈ¬± [˚±fl¡ Z Œ1 ¬ı≈ÀÊ√±ª± ˝√√˚˛] ’±1n∏ ’‡G ¸—‡…±1 Œ˚±·1 õ∂øSê˚˛±ÀÈ¬± ˚ø√ Œ‰¬±ª± ˝√√˚˛,
ŒÓ¬ÀôL

fl¡] Ó¬±1 ø˚Àfl¡±ÀÚ± ≈√È¬± ¸—‡…± [Œ˜Ã˘] Œ˚±· fl¡ø1À˘ ÚÓ≈¬Ú ¸—‡…±ÀÈ¬± ¸—˝√√øÓ¬ÀÈ¬±ÀÓ¬ Ô±Àfl¡º
‡] ˝◊˚˛±1 Œ·±ÀÈ¬˝◊ ¸—‡…±À¬ı±À1 Œ˚±· õ∂øSê˚˛±1 ¸±À¬ÛÀé¬ ¸˝√√À˚±· ø¬ıøÒ ˜±øÚ ‰¬À˘º
·] ˝◊˚˛±Ó¬ ¤È¬± øÚø√«©Ü ø¬ıÀ˙¯∏ ¸—‡…± ’±ÀÂ√, 0, ˚±1 ˘·Ó¬ ’±Ú ø˚Àfl¡±ÀÚ± ¸—‡…± ¤È¬± Œ˚±· fl¡ø1À˘ Œ˚±· fl¡1±

¸—‡…±ÀÈ¬±Àfl¡ Œ¬Û±ª± ˚±˚˛º Œ¸˝◊ ¸—‡…±ÀÈ¬±fl¡ ¤˝◊ õ∂øSê˚˛±ÀÈ¬±1 ¸±À¬ÛÀé¬ ’Àˆ¬√ (identity) ¬ı≈ø˘ Œfl¡±ª± ˝√√˚˛º
‚] õ∂øÓ¬ÀÈ¬± ¸—‡…±1 ¬ı±À¬ı ’±Ú ¤È¬± ¸—‡…± Ô±Àfl¡, ø˚ ≈√È¬±fl¡ Œ˚±· fl¡ø1À˘ 0 ŒÈ¬±, ˜±ÀÚ Œ¸ ◊̋ identity Œ¬Û±ª±

˚± ˛̊º Œ˚ÀÚ – 5 1 ¬ı±À¬ı -5 ’±ÀÂ√, ≈√À˚˛±È¬± Œ˚±· fl¡ø1À˘ 0º ¤˝◊ Œé¬SÓ¬ ¤È¬±fl¡ ’±ÚÀÈ¬±1 Œ˚±·±Rfl¡ ø¬ı¬Û1œÓ¬ ¸—‡…±
Œ¬ı±À˘º

¤˝◊ÀÈ¬± ¤È¬± Î◊¬√±˝√√1Ìº ¸—˝√√øÓ¬ÀÈ¬± ¬ı± Ó¬±1 ˘·Ó¬ Ê√øÎ¬ˇÓ¬ õ∂øSê˚˛±ÀÈ¬± Œ¬ıÀ˘· Œ¬ıÀ˘· ˝√√í¬ı ¬Û±À1º ¸—˝√√øÓ¬ÀÈ¬± ¬ı±
õ∂øSê ˛̊±ÀÈ¬± ø˚À ˛̊̋ ◊ Ú √̋√›fl¡, ¤ ◊̋ ‰¬±ø1È¬± ∆¬ıø˙©Ü ˜±øÚ ‰¬ø˘À˘ ¸— √̋√øÓ¬ÀÈ¬±fl¡ Œ¸ ◊̋ õ∂øSê ˛̊±ÀÈ¬± ¸±À¬ÛÀé¬ ¤È¬± ¸—‚ [group]
¬ı≈ø˘ Œfl¡±ª± ˝√√˚˛º ˚ø√À˝√√ ø¸ Sê˜ ø¬ıøÚ˜˚˛ ø¬ıøÒ› ˜±øÚ ‰¬À˘, ŒÓ¬ÀôL ¸—‚ÀÈ¬±fl¡ ¤À¬ı˘œ˚˛ ¸—‚ [Abelian group]
Œ¬ı±À˘º ·øÌÓ¬: ¤À¬ı˘1 Ú±À˜À1 ˝◊˚˛±1 Ú±˜fl¡1Ì fl¡1± ∆˝√√ÀÂ√º ’‡G ¸—‡…±1 ¸—˝√√øÓ¬ÀÈ¬± Œ˚±· ¸±À¬ÛÀé¬ ¤È¬± ¸—‚,
˝◊˚˛±fl¡ ·±øÌøÓ¬fl¡ ˆ¬±¯∏±À1 Œfl¡±ª± ˝√√˚˛ – [Z, +] ¤È¬± ¸—‚º ’±1n∏ [Z, +] ˝√√í˘ ¤È¬± ¤À¬ı˘œ ˛̊ ¸—‚º

øfl¡c, ¬Û”1Ì ¸±À¬ÛÀé¬ Z ŒÈ¬± ¸—‚ Ú˝√√ ˛̊º ’Ô«±» [Z, .] ¸—‚ Ú˝√√˚˛º fl¡±1Ì, ˝◊˚˛±Ó¬ õ∂øÓ¬ÀÈ¬± ¸—‡…±À1 ø¬ı¬Û1œÓ¬ÀÈ¬±
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Œ¬Û±ª± Ú±˚±˚˛º ¬Û”1Ì ¸±À¬ÛÀé¬ identity ŒÈ¬± ˝√√í˘ 1º ¤øÓ¬˚˛± Î◊¬√±˝√√1Ì¶§1+À¬Û 5 1 &Ì±Rfl¡ ø¬ı¬Û1œÓ¬ ¸—‡…±ÀÈ¬± ˝√√í¬ı
1˚5, øfl¡c ¤ ◊̋ÀÈ¬± ’‡G ¸—‡…± Ú˝√√ ˛̊º

¬Ûø1À˜˚˛ ¸—‡…±1 ¸—˝√√øÓ¬ÀÈ¬±fl¡ Q Œ1 ¬ı≈ÀÊ√±ª± ˝√√˚˛º [Q,+] ¤È¬± ¤À¬ı˘œ˚˛ ¸—‚, ’±1n∏ [Q-{0}, .] › ¤È¬±
¤À¬ı˘œ ˛̊± ¸—‚º

˚ø√ F ¤È¬± ¸—˝√√øÓ¬, ’±1n∏ [F,+] ’±1n∏ [F-{0}, .] Î◊¬ˆ¬À˚˛ ¤À¬ı˘œ˚˛ ¸—‚ ˝√√˚˛, ŒÓ¬ÀôL ¤˝◊ ≈√À˚˛±È¬± õ∂øSê˚˛±
¸±À¬ÛÀé¬ F fl¡ ¤È¬± Œé¬S (field) ¬ı≈ø˘ Œfl¡±ª± ˝√√˚˛, ˚ø√À˝√√ ¬Û”1ÀÌ Œ˚±· ¸±À¬ÛÀé¬ ø¬ıÓ¬1Ì ø¬ıøÒ ˜±øÚ ‰¬À˘º Î◊¬√±˝√√1Ì
¶§1+À¬Û, ˆ¬±¯∏±À1 Œfl¡±ª± ˝√√˚˛ [F, +, .] ¤È¬± Œé¬Sº ·øÓ¬Àfl¡ [Q, +, .] ¤È¬± Œé¬Sº øfl¡c [Z, +, .] Œé¬S Ú˝√√ ˛̊º

˚ø√ [E, +] ¤È¬± ¸—‚ ’±1n∏ F ̋ √√í˘ E 1 ¤È¬± ’-ø1Mê [non-empty] Î◊¬¬Û¸—˝√√øÓ¬, ŒÓ¬ÀôL [F, +] › ¤È¬±
¸—‚ ˝√√íÀ˘ Ó¬±fl¡ E 1 Î◊¬¬Û¸—‚ [subgroup] ¬ı≈ø˘ Œfl¡±ª± ˝√√˚˛º Œé¬S1 ¬ı±À¬ı ¤˝◊ÀÈ¬±fl¡ Œfl¡±ª± ˝√√˚˛ Î◊¬¬ÛÀé¬S
[subfield]º Œ˚ÀÚ, [Z, +] ˝√√í˘ [Q, +]1 Î◊¬¬Û¸—‚º [Z, .] ŒÈ¬± [Q, .] 1 Î◊¬¬Û¸—‚ Ú˝√√˚˛º [Z, +, .] ŒÈ¬±
[Q, +, .] 1 Î◊¬¬ÛÀé¬S Ú˝√√ ˛̊º

[F, +, .] ŒÈ¬± [E, +, .] 1 Î◊¬¬ÛÀé¬S ˝√√íÀ˘, E fl¡ F 1 õ∂¸±ø1Ó¬ Œé¬S [extension field] ¬ı≈ø˘ Œfl¡±ª±
˝√√ ˛̊º õ∂À ˛̊±Ê√Ú ˝√√íÀ˘ F fl¡ õ∂¸±ø1Ó¬ Œé¬S‡Ú1 ’±Ò±1 [base] ¬ı≈ø˘ Œfl¡±ª± ˝√√ ˛̊º ·±øÌøÓ¬fl¡ˆ¬±Àª ◊̋̊ ˛±fl¡ E/F ¬ı≈ø˘ ø˘‡±
˝√√˚˛º ¤˝◊ ¬ıdÀÈ¬±Àª˝◊ ’±˜±fl¡ ¤øÓ¬˚˛± õ∂À˚˛±Ê√Ú ˝√√í¬ıº ˝◊ ø¬ı˜”Ó¬« ¬ıœÊ√·øÌÓ¬1 ¤øÈ¬ é≈¬^ ˙±‡±º øfl¡c ˝◊˚˛±Àfl¡ ∆˘ ˙ ˙ ¬Û‘á¬±
ø˘‡± ∆˝√√ÀÂ√, ˙ ˙ ·Àª¯∏Ì±-¬ÛS ›˘±˝◊ÀÂ√, ¤øÓ¬˚˛±› ø¬ı¯∏˚˛ÀÈ¬±1 ·ˆ¬œ11 ¬Û1± ·ˆ¬œ1Õ˘ ¬ıU ·øÌÓ¬:˝◊ ’Ò…˚˛Ú ‰¬˘±˝◊ ∆·

’±ÀÂ√º ˝◊˚˛±Ó¬, Œ¸˝◊ õ∂ùü øÓ¬øÚÈ¬±1 ¬ı±À¬ı õ∂À˚˛±Ê√Úœ˚˛ Œfl¡˝◊È¬±˜±Ú ˜”˘ ˜”˘ fl¡Ô±À˝√√ Î◊¬À~‡ fl¡1± ˝√√í¬ıº

õ∂¸±ø1Ó¬ Œé¬S øfl¡Â≈√˜±Ú1 ¤È¬± ∆¬ıø˙©Ü ˝√√í˘, Ó¬±1 Œ·±ÀÈ¬˝◊ Œ˜Ã˘À¬ı±1 Œ¬Û±ª±Ó¬ Ó¬±1 ’±Ò±1 Œé¬S‡ÀÚ ø¬ıÀ˙¯∏

”̂¬ø˜fl¡± ¢∂˝√√Ì fl¡À1º ¬ıœÊ√·øÌÓ¬Ó¬ Vector space ’±1n∏ Ó¬±1 ˜±S± ¸•Ûfl¡π˚˛ Ò±1Ì± ’±ÀÂ√º Ó¬±Ó¬ Œfl¡±ÀÚ±¬ı± ¤ø¬ıÒ

õ∂øSê˚˛± ¸±À¬ÛÀé¬ ¤È¬± ¤À¬ı˘œ˚˛± ¸—‚ Ô±Àfl¡, ’±1n∏ Ó¬±1 Œ˜Ã˘À¬ı±11 ˘·Ó¬ ¤È¬± Œé¬S1 Œ˜Ã˘À¬ı±À1 ’±Ú ¤ø¬ıÒ

õ∂øSê ˛̊±1 ¸±À¬ÛÀé¬ Œfl¡ ◊̋È¬±˜±Ú ø¬ıøÒ ˜±øÚ ‰¬À˘º E ̊ ø√ õ∂¸±ø1Ó¬ Œé¬S ˝√√ ˛̊, ŒÓ¬ÀôL ø¸ ¤ø¬ıÒ Œ˚±·1 ¸±À¬ÛÀé¬ ¤À¬ı˘œ ˛̊

¸—‚ ˝√√À˚˛˝◊º ’±1n∏ F ŒÈ¬± E 1 Î◊¬¬ÛÀé¬S Œ˝√√±ª± ¬ı±À¬ı, F 1 ¸±À¬ÛÀé¬ E ŒÈ¬± ¤È¬± Vector space Ó¬ ¬Ûø1ÌÓ¬ ˝√√ ˛̊º

˝◊˚˛±1 ˜±S±fl¡ [E : F] Œ1 ¬ı≈ÀÊ√±ª± ˝√√ ˛̊º Ò1± ˝√√›fl¡ [E : F] = n, ø˚Àfl¡±ÀÚ± ¤È¬± ¸¸œ˜ ¶§±ˆ¬±øªfl¡ ¸—‡…±º ŒÓ¬ÀôL
F 1 Œ˜Ã˘ø¬ı˘±fl¡1 ˘·Ó¬ E 1 ˜±ÀÔ“± Œfl¡˝◊È¬±˜±Ú ø¬ıÀ˙¯∏ Œ˜Ã˘1 ¸˝√√±˚˛Ó¬ E 1 Œ·±ÀÈ¬ ◊̋ Œ˜Ã˘ø¬ı˘±fl¡ ·˜ Œ¬Û±ª± ˚± ˛̊º
Œfl¡øÓ¬˚˛±¬ı± ’±Úøfl¡ F 1 Œ˜Ã˘ø¬ı˘±fl¡1 ˘·Ó¬ E 1 Œfl¡ª˘ ¤È¬± Œ˜Ã˘ ˝√√íÀ˘ ◊̋ ˝√√í˘º ’±1n∏ E 1 Œ¸˝◊ ø¬ıÀ˙¯∏
Œ˜Ã˘ÀÈ¬±fl¡˚Œ˜Ã˘Àfl¡ ◊̋È¬±fl¡ ¤È¬± ¬ıU¬Û√ 1±ø˙1 ¸ √̋√± ˛̊Ó¬ Œ¬Û±ª±ÀÈ¬± ¸yª √̋√í¬ı ¬Û±À1º ’±1n∏ Œ¸ ◊̋ ¬ıU¬Û√ 1±ø˙ÀÈ¬±1 ¸ √̋√·À¬ı±1
F ŒÓ¬ Ô±Àfl¡º fl¡Ô±ø¬ı˘±fl¡ Î◊¬√±˝√√1ÀÌÀ1 Œ‰¬±ª± ˚±›fl¡ñ

[Q, +, .] ŒÈ¬± ¤È¬± Œé¬Sº ˝◊˚˛±Ó¬ Œ·±ÀÈ¬˝◊ ¬Ûø1À˜˚˛ ¸—‡…±À¬ı±1 ’±ÀÂ√º ¤È¬± ø¬ıÀ˙¯∏ ’¬Ûø1À˜˚˛ ¸—‡…± √2º
’±È¬±˝◊Ó¬Õfl¡ ’øÒfl¡ ¬Ûø1ø‰¬Ó¬ ’¬Ûø1À˜˚˛ ¸—‡…±1 ˜±Ê√Ó¬ ˝◊› ¤È¬±º ˝◊ Q Ó¬ Ú± ◊̋º

Q ’±1n∏ √2 1 ¸˝√√± ˛̊Ó¬ ¤fl¡ Ò1Ì1 ÚÓ≈¬Ú ¸—˝√√øÓ¬ ¤È¬± ·Í¬Ú fl¡1± ˝√√í˘ – Q(√2] = {a + b√2: a, b ∈Q}º
ŒÓ¬øÓ¬˚˛± Q (√2) ŒÈ¬± Q 1 ¤È¬± õ∂¸±ø1Ó¬ Œé¬S ˝√√í¬ı ’±1n∏ [Q (√2) : Q] = 2º ˜±S± 2 ˝√√íÀ˘ õ∂¸±1ÌÀÈ¬±fl¡

ø¡Z‚±Ó¬ õ∂¸±1Ì Œ¬ı±À˘º
Q (√2) 1 Œ˜Ã˘À¬ı±1fl¡ Q 1 Œ˜Ã˘À¬ı±1 ’±1n∏ √2 1 ¸˝√√±˚˛ÀÓ¬ Œ¬Û±ª± ˚±˚˛º ’±Àfl¡Ã, √2 fl¡ Œ¬Û±ª± ˚±˚˛

X2 - 2 ¬ıU¬Û√ 1±ø˙ÀÈ¬±1 ˙”Ú… ø˝√√‰¬±À¬Û, ¬ıU¬Û√ 1±ø˙1 ¸˝√√·À¬ı±1 Q ŒÓ¬ ’±ÀÂ√º ¤˝◊ ¬ıU¬Û√ 1±ø˙ÀÈ¬±1 ˜±S±›º
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¤Àfl¡À√1˝◊ ¤˝◊¬ı±1 Q (√2) Ó¬ Ôfl¡± ¬ıU¬Û√ 1±ø˙1 ¸˝√√±˚˛Ó¬ Q (√2)fl¡ õ∂¸±1Ì fl¡ø1¬ı ¬Û1± ˚±˚˛º Œ¸˝◊
ÚÓ≈¬ÚÀÈ¬±Àfl¡± ’±Àfl¡Ã õ∂¸±1Ì fl¡ø1¬ı ¬Û1± ˚±¬ıº

¸±Ò±1Ìˆ¬±Àª fl¡í¬ıÕ˘ ·íÀ˘, ˚ø√ FÓ¬ ÚÔfl¡± Œfl¡±ÀÚ±¬ı± ¤È¬± Œ˜Ã˘ ◊̋ FŒ1 ¤È¬± n ˜±S±1 ¬ıU¬Û√ 1±ø˙fl¡ ø¸X
fl¡À1, ŒÓ¬ÀôL F 1 ¤È¬± õ∂¸±ø1Ó¬ Œé¬S EŒ¬Û±ª± ˚±¬ı, ’±1n∏ [E : F] < nº ’±Ú˝√√±ÀÓ¬, F⊆ E⊆ D øÓ¬øÚÈ¬± Œé¬S
˝√√íÀ˘, [D : F] = [D : E] [E : F]º

1n∏˘˜±ø1 ’±1n∏ fl¡•Û±Â√1 ¸˝√√±˚˛Ó¬ ’—fl¡Ú fl¡À1“±ÀÓ¬, ’Ô«±» ≈√È¬± ¸˜œfl¡1Ì ¸˜±Ò±Ú fl¡À1“±ÀÓ¬ ¤ÀÚfl≈¡ª± ¤È¬± ¬ıU¬Û√
1±ø˙1 ˜”˘ Î◊¬ø˘›ª± ˝√√˚˛ ˚±1 ˜±S± ’øÓ¬ Œ¬ıøÂ√ 2 ˝√√í¬ı ¬Û±À1º ·øÓ¬Àfl¡ Œ¸˝◊ ˜”˘ø‡øÚ Œé¬S ¤È¬±1 õ∂¸±1Ì ¤È¬±Ó¬ Ô±øfl¡¬ı
˚±1 ˜±S± ’øÓ¬ Œ¬ıøÂ√ 2 ˝√√í¬ıº ·øÓ¬Àfl¡, ¤˘±øÚ ’—fl¡Ú ¸•Û”Ì« fl¡1± ˜±ÀÚ ¤È¬±1 ¬Û±Â√Ó¬ ¤È¬±Õfl¡ õ∂¸±ø1Ó¬ Œé¬S ¬Û±˝◊
∆· Ôfl¡± ¬ı≈Ê√±¬ı, ’±1n∏ õ∂ÀÓ¬…fl¡¬ı±À1˝◊ ˜±S± ˝√√í¬ı ’øÓ¬ Œ¬ıøÂ√ 2º ’Ô«±» ¤È¬± ’—fl¡Ú ¸•Û”Ì« fl¡1±1 ¬Û±Â√Ó¬ ¸¬ı«À˙¯∏ ø˚ÀÈ¬±
õ∂¸±ø1Ó¬ Œé¬S Œ¬Û±ª± ˚±¬ı, ’±Ò±1 Œé¬S‡Ú1 øˆ¬øM√√√Ó¬ Ó¬±1 ˜±S± ˝√√í¬ı 2n, ˚íÓ¬ n Œfl¡±ÀÚ±¬ı± ¤È¬± ¸˜œ˜ ¶§±ˆ¬±øªfl¡
¸—‡…±º ¤ÀÚÕfl¡À˚˛ øÓ¬øÚ›È¬± õ∂ùü ’±ø˝√√ ø¬ı˜”Ó¬« ¬ıœÊ√·øÌÓ¬Ó¬ õ∂Àª˙ fl¡ø1À˘ñ 1n∏˘˜±ø1 ’±1n∏ fl¡•Û±Â√ ∆˘ ¸˜Ó¬˘Ó¬
Ê√…±ø˜øÓ¬ ’—fl¡Ú fl¡ø1 Ôfl¡± fl¡±˜ÀÈ¬±1 ˘·Ó¬ ø˚ÀÈ¬± ø¬ı¯∏˚˛1 Œ¬Û±Ú¬ÛÈ¬œ˚˛± Œfl¡±ÀÚ± ¸•Ûfl¡«˝◊ Ú±øÂ√˘º

’±1n∏ ¬ıUÀÓ¬± ∆¬ıø˙©Ü ˝◊˚˛±Ó¬ õ∂À˚˛±· ˝√√í¬ıº Œfl¡±ÀÚ±¬ı± ¤È¬± ¸—‡…±˝◊ ˚ø√ 1 ˜±S±1 ¬ıU¬Û√ 1±ø˙ [ø˚ÀÈ¬±fl¡ ∆1ø‡fl¡
1±ø˙ ¬ı≈ø˘ Œfl¡±ª± ˝√√ ˛̊] ¤È¬± ø¸X fl¡À1, ŒÓ¬ÀôL ¬ıU¬Û√ 1±ø˙ÀÈ¬± ø˚ÀÈ¬± Œé¬SÓ¬ ’±ÀÂ√ ¸—‡…±ÀÈ¬±› Œ¸ ◊̋ÀÈ¬± Œé¬SÀÓ¬ Ô±øfl¡¬ı
˘±ø·¬ıº ø˚Àfl¡±ÀÚ± ¤È¬± n ˜±S±1 ¬ıU¬Û√ 1±ø˙fl¡ n È¬± ∆1ø‡fl¡ 1±ø˙1 &ÌÙ¬˘ 1+À¬Û ˆ¬±ø„√√ õ∂fl¡±˙ fl¡ø1¬ı ¬Û±ø1º øfl¡c
Œ¸ ◊̋ õ∂øÓ¬ÀÈ¬± ∆1ø‡fl¡ 1±ø˙1 ¬ı±À¬ı õ∂¸±ø1Ó¬ Œé¬SÀÈ¬± Œ¬ıÀ˘· Œ¬ıÀ˘· √̋√í¬ı ¬Û±À1º Ó¬±1˜±ÀÚ øfl¡Â≈√̃ ±Ú ¬ıU¬Û√ 1±ø˙ ’±Ò±1
Œé¬SÀÈ¬±ÀÓ¬ ∆1ø‡fl¡ 1±ø˙1 &ÌÙ¬˘ 1+À¬Û ˆ¬±ø„√√¬ı ŒÚ±ª±ø1º ¬ı± ’±Ò±1 Œé¬SÀÈ¬±Ó¬ Œ¸˝◊ ¬ıU¬Û√ 1±ø˙ÀÈ¬±fl¡ Œfl¡±ÀÚ±
Ò1ÀÌÀ1 ˆ¬±ø„√√¬ı˝◊ ŒÚ±ª±ø1º Œ˚ÀÚ x2-4fl¡ QÓ¬ ˆ¬±ø„√√¬ı ¬Û±ø1, øfl¡c x2-2 ’±1n∏ x3-2fl¡ ŒÚ±ª±ø1º x2-2fl¡ Q (√2)Ó¬
ˆ¬±ø„√√¬ı ¬Û±ø1, øfl¡c x3-2fl¡ Ó¬±ÀÓ¬± ŒÚ±ª±ø1º ’±‰¬˘ÀÓ¬, x3-2fl¡ ∆1ø‡fl¡ 1±ø˙1 &ÌÙ¬˘ 1+À¬Û ˆ¬±ø„√√¬ı ¬Û1± õ∂¸±ø1Ó¬
Œé¬SÀ¬ı±1Ó¬ Ê√øÈ¬˘ ¸—‡…±› ≈̊Mê ∆ √̋√ ’±ÀÂ√, ’±1n∏ x3-2 1 ¬ı±À¬ı ŒÓ¬ÀÚfl≈¡ª± ¤È¬± Œé¬S1 Ú”…ÚÓ¬˜ ˜±S± 6º ˚ø√À √̋√ Œfl¡±ÀÚ±
¸—‡…±˝◊ ’±Ò±1 Œé¬SÀÈ¬±Ó¬ ø¸X fl¡1± n ˜±S±1 ¬ıU¬Û√ 1±ø˙ ¤È¬±fl¡ ’±Ò±1 Œé¬SÀÈ¬±ÀÓ¬ ˆ¬±ø„√√¬ı ŒÚ±ª±ø1, ŒÓ¬ÀôL Œ¸˝◊
¸—‡…±ÀÈ¬± n ˜±S±1 õ∂¸±ø1Ó¬ Œé¬S ¤È¬±Ó¬ Ô±Àfl¡º

õ∂ùü øÓ¬øÚÈ¬± ’±Ú ·±øÌøÓ¬fl¡ ˆ¬±¯∏±Õ˘ 1+¬Û±ôL1 –
¤øÓ¬˚˛± øÓ¬øÚ›È¬± õ∂ùü ¬ıœÊ√·øÌÓ¬œ˚˛ ˆ¬±¯∏±Õ˘ ∆˘ ˚±¬ı ¬Û±ø1 ’±1n∏ ¤Àfl¡¬ı±À1 ¸1˘ 1+¬Û ¤È¬± Î◊¬ø˘˚˛±˝◊ ˘í¬ı

¬Û±ø1 –
(1) ¸±Ò±1Ì ¬ı‘M√√√ ¤È¬±1 fl¡±ø˘ π r2º ¤ ◊̋ r ŒÈ¬± ’—fl¡ÚÀ˚±·… ˝√√í¬ı ¬Û±À1, Œ¸À˚˛À˝√√ ˝◊˚˛±fl¡ 1 ¬ı≈ø˘ Òø1 ˘›“º

·øÓ¬Àfl¡ ¬ı‘M√√√ÀÈ¬±1 fl¡±ø˘ √̋√í˘ πº ŒÓ¬øÓ¬ ˛̊± ’“±øfl¡¬ı˘·œ ˛̊± ¬ı·«ÀÈ¬±À1± fl¡±ø˘ π √̋√í¬ıº ˚ø√ √π ’—fl¡ÚÀ˚±·…, ŒÓ¬ÀôL ¬ı·«ÀÈ¬±1
¬ı±UÀ¬ı±1 ¬Û±˜º ’±Àfl¡Ã √π ’—fl¡ÚÀ˚±·… ˝√√í¬ı ˚ø√À˝√√ π ’—fl¡ÚÀ˚±·…º Œ¸À˚˛À˝√√ õ∂ùüÀÈ¬± ˝√√í˘Õ· – π ’—fl¡ÚÀ˚±·… ˝√√ ˛̊
ŒÚ Ú˝√√˚˛∑ [¬ı‘M√√√1 ¬ı·«œfl¡1Ìº]

(2) ¸±Ò±1Ì ‚Úfl¡ ¤È¬±1 ’± ˛̊Ó¬Ú a3º ˝◊˚˛±1 ≈√&ÌÀÈ¬± 2a3º ·øÓ¬Àfl¡ ÚÓ≈¬Ú ‚Úfl¡ÀÈ¬±1 ¬ı±U1 ∆√‚«… 3 2 aº ¤ ◊̋
a ŒÈ¬± ’—fl¡ÚÀ˚±·… ˝√√í¬ı ¬Û±À1, Œ¸À˚˛À˝√√ ˝◊˚˛±fl¡ 1 ¬ı≈ø˘ Òø1 ˘›“º ŒÓ¬øÓ¬˚˛± ’“±øfl¡¬ı˘·œ˚˛± ‚Úfl¡ÀÈ¬±1 ¬ı±U1 ∆√‚«… ˝√√í¬ı
3 2 º Œ¸À ˛̊À˝√√ õ∂ùüÀÈ¬± ˝√√í˘Õ· – 3 2  ’—fl¡ÚÀ˚±·… ˝√√ ˛̊ ŒÚ Ú˝√√ ˛̊∑ [‚Ìfl¡1 ø¡Z√&Ìœfl¡1Ìº]

(3) ’±˜±1 ˘·Ó¬ ¤fl¡fl¡ ∆√‚«… ¤È¬± ¸√± ˛̊ ’±ÀÂ√º ˚ø√ ¤È¬± Œfl¡±Ì θ  ’—fl¡ÚÀ˚±·…, ŒÓ¬øÓ¬˚˛± Œfl¡±ÌÀÈ¬±1 ¤È¬±
¬ı±UÓ¬ ¤È¬± ’—fl¡ÚÀ˚±·… ø¬ıµ≈ ∆˘ ∆√‚«…ÀÈ¬± ˆ”¬ø˜ ¬ı≈ø˘ Òø1¬ı ¬Û±ø1º ¤ÀÚ√À1 Œfl¡±ÌÀÈ¬±1 ¬ı±À¬ı ˆ”¬ø˜, ˘•§ ’±1n∏ ’øÓ¬ˆ≈¬Ê√
¬Û±¬ı ¬Û±ø1º ø¸ √̋√“Ó¬1 ’Ú≈¬Û±Ó¬À¬ı±À1± ’—fl¡ÚÀ˚±·… √̋√í¬ıº ·øÓ¬Àfl¡θ ’—fl¡ÚÀ˚±·… √̋√íÀ˘ cosθ , sinθ , tanθ ’—fl¡ÚÀ˚±·…º
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˝◊˚˛±1 ›À˘±È¬±ÀÈ¬±› qXº ·øÓ¬Àfl¡, Œfl¡±ÀÚ±¬ı± ¤È¬± õ∂√M√√√ Œfl¡±Ì θ 1¬ ¬ı±À¬ı θ ˚3 ’—fl¡ÚÀ˚±·… ˝√√í¬ıÕ˘ cos[θ ˚3]

’—fl¡ÚÀ˚±·… √̋√í¬ı ˘±ø·¬ıº Œ¸À ˛̊À √̋√ õ∂ùüÀÈ¬± √̋√í˘Õ· – ø˚Àfl¡±ÀÚ± Œfl¡±Ì θ 1 ¬ı±À¬ı cos[θ ˚3] ’—fl¡ÚÀ˚±·… √̋√̊ ˛ ŒÚ Ú √̋√̊ ˛∑
[Œfl¡±Ì1 øS‡GÚº]

Î◊¬M√√√1¸ ”̃̋ √√ –

ø˚À˝√√Ó≈¬ [Q, +, .] 1 ¸fl¡À˘± ¸—‡…±˝◊ ’—fl¡ÚÀ˚±·…, ·øÓ¬Àfl¡ ¤˝◊ÀÈ¬± ¤øÓ¬˚˛± ¶Û©Ü Œ˚ ’—fl¡ÚÀ˚±·… ÚÓ≈¬Ú ¸—‡…±
¤È¬± Î◊¬ø˘˚˛±À˘ ø¸ Q1 õ∂¸±ø1Ó¬ Œé¬S ¤‡ÚÓ¬ Ô±øfl¡¬ı˝◊ ˘±ø·¬ı, ’±1n∏ õ∂¸±ø1Ó¬ Œé¬S‡Ú1 ˜±S±ÀÈ¬±1 ø¬ıÀ˙¯∏ ¤È¬± ’±ø˝√√«

Œ¬Û±ª± ·í˘º Œ¸˝◊ ’±ø˝√√«ÀÈ¬±Ó¬ π, 3 2  ’±1n∏ cos[ θ ˚3] Ô±øfl¡¬ı ŒÚ Ú±Ô±Àfl¡ ¬ı± ø¸˝√√“Ó¬ Q1 õ∂¸±ø1Ó¬ Œé¬S ¤‡ÚÓ¬
Ô±øfl¡¬ı ŒÚ Ú±Ô±Àfl¡ Ó¬±1 øˆ¬øM√√√ÀÓ¬ õ∂ùü øÓ¬øÚÈ¬±1 Î◊¬M√√√1 ›˘±˝◊ ¬Ûø1˘º 1837 ‰¬ÚÓ¬ õ∂fl¡±ø˙Ó¬ ¤‡Ú ·Àª¯∏Ì±-¬ÛSÀ1
ø¬ÛÀ˚˛1 ª±∞È¬ÀÊ√˘ [Pierre Wantzel] Ú±˜1 Ù¬1±‰¬œ ·øÌÓ¬: ¤Ê√ÀÚ ‚Úfl¡1 ø¡Z&Ìœfl¡1Ì ’±1n∏ Œfl¡±Ì1 øS‡GÚ
’¸yª ¬ı≈ø˘ õ∂˜±Ì fl¡ø1À˘º

3 2  Œ ˛̊ x3-2fl¡ ø¸X fl¡À1º ¤˝◊ ¬ıU¬Û√ 1±ø˙ÀÈ¬± Q ŒÓ¬ ’±ÀÂ√, øfl¡c ◊̋̊ ˛±fl¡ Q Ó¬ ∆1ø‡fl¡ 1±ø˙1 &ÌÙ¬˘ 1+À¬Û
ˆ¬±ø„√√¬ı ŒÚ±ª±ø1º ’fl¡Ì˜±øÚ õ∂˜±Ì ¤È¬±À1 ŒÚ±ª±ø1 ¬ı≈ø˘ Œ√‡≈ª±¬ı ¬Û±ø1¬ıº ¤˝◊ÀÈ¬± ¤øÓ¬˚˛± ·øÌÓ¬1 ¶ß±Ó¬fl¡-¶ß±Ó¬Àfl¡±M√√√1

Œ|ÌœÓ¬ ¬ı˝√√”ÀÓ¬ fl¡À1º ·øÓ¬Àfl¡ 3 2  ŒÈ¬± 3 ˜±S±1 õ∂¸±1Ì Œé¬S ¤È¬±Ó¬ Ô±øfl¡¬ıº 3 ŒÈ¬±fl¡ 2 ¬ı± 21 ‚±Ó¬1 ¬Û”1ÌÙ¬˘

1+À¬Û õ∂fl¡±˙ fl¡ø1¬ı ŒÚ±ª±ø1º ·øÓ¬Àfl¡ 3 2  ’—fl¡ÚÀ˚±·… Ú˝√√˚˛º ·øÓ¬Àfl¡ ‚Úfl¡1 ø¡Z√&Ìœfl¡1Ì ’¸yªº
øfl¡Â≈√˜±Ú Œfl¡±Ìfl¡ ¸˜±ÀÚ øÓ¬øÚˆ¬±· fl¡ø1¬ı ¬Û±ø1º Œ˚ÀÚ – 90 øÎ¬¢∂œ Œfl¡±Ì, 180 ø√¢∂œ Œfl¡±Ìº 90 øÎ¬¢∂œ Œfl¡±Ì1

¤È¬± ¬ı±U1 ¬Û1± 60 øÎ¬¢∂œ Œfl¡±Ì ¤È¬± ’—fl¡Ì fl¡ø1À˘ ◊̋ 30 øÎ¬¢∂œ Œfl¡±ÌÀÈ¬± ›˘±˝◊ ¬Ûø1¬ıº øfl¡c ’øÒfl¡ ¸—‡…fl¡ Œfl¡±Ìfl¡
ŒÚ±ª±ø1º ŒÚ±ª±ø1 ¬ı≈ø˘ õ∂˜±Ì fl¡ø1¬ıÕ˘ ¤È¬± Î◊¬√±˝√√1Ì ›˘±À˘› ˚ÀÔá¬º ’±1n∏ ª±∞È¬ÀÊ√À˘ 60 øÎ¬¢∂œ Œfl¡±ÌÀÈ¬±fl¡
ŒÚ±ª±ø1 ¬ı≈ø˘ õ∂˜±Ì fl¡ø1À˘º

cos3θ = 4cos3θ -3cosθ
⇒ cos60 = 4cos320-3cos20
⇒ 1˚

2
 = 4cos320-3cos20

⇒ 8cos320 - 6cos20-1 = 0
⇒ ([2cos20]3 - 3.2cos20-1 = 0
’Ô«±» 2cos20 ¬Œ˚ x3-3x-1 ıU¬Û√ 1±ø˙ÀÈ¬± ø¸X fl¡À1, ø˚ÀÈ¬± ¬ı˝√√”¬Û√ 1±ø˙ Q Ó¬ ’±ÀÂ√º ˝◊˚˛±Ó¬ cos201

¸˘øÚ 2cos20 Œ˝√√±ª± ¬ı±À¬ı Œfl¡±ÀÚ± ¸˜¸…± Ú˝√√ ˛̊, fl¡±1Ì 2 ŒÈ¬± ’—fl¡ÚÀ˚±·…º
¤˝◊ ¬ı˝√√”¬Û√ 1±ø˙ÀÈ¬± QÓ¬ ˆ¬±ø„√√¬ı ŒÚ±ª±ø1º Œ¸À˚˛À˝√√ 2cos20 ŒÈ¬± Q1 ¤È¬± õ∂¸±ø1Ó¬ Œé¬SÓ¬ Ô±øfl¡¬ı, ˚±1 ˜±S±

3º ·øÓ¬Àfl¡ 2cos20 ’—fl¡ÚÀ˚±·… Ú˝√√ ˛̊º ’±1n∏ Ù¬˘Ó¬ cos20 › ’—fl¡ÚÀ˚±·… Ú˝√√ ˛̊º ·øÓ¬Àfl¡ Œfl¡±Ì1 øS‡GÚ ’¸yª
¬ı≈ø˘ õ∂˜±øÌÓ¬º [’ªÀ˙…, ª±∞È¬ÀÊ√À˘ ’±øÊ√1 ¬Û1± õ∂± ˛̊ ≈√̇  ¬ıÂ√1 ’±·ÀÓ¬ ◊̋ ø˘‡± ≈̊øMêø‡øÚ1 ·±øÌøÓ¬fl¡ ˆ¬± ∏̄± ’±øÊ√ ’±ø˜
¬ÛÏ¬ˇ± ¬ı± ø˘‡± ˆ¬±¯∏±Ó¬Õfl¡ ’˘¬Û Œ¬ıÀ˘·º]

¤˝◊ ≈√È¬± õ∂˜±Ì ˝√√í˘ ˚ø√› ¬ı‘M√√√1 ¬ı·«œfl¡1Ì ¸yª ŒÚ ’¸yª Œ¸˝◊ÀÈ¬± õ∂˜±Ì ŒÚ±À˝√√±ª±Õfl¡ ’±1n∏ õ∂±˚˛ 45 ¬ıÂ√1
Ô±øfl¡˘º 1882 ‰¬ÚÓ¬ Ù¬±øÎ¬«Ú±G ˆ¬Ú ø˘G±À˜Ú Ú±˜1 ¤Ê√Ú ·øÌÓ¬: ◊̋ π Œ ˛̊ Q1 Œfl¡±ÀÚ± ¬ı˝√√”¬Û√ 1±ø˙fl¡ ø¸X Úfl¡À1
¬ı≈ø˘ õ∂˜±Ì fl¡ø1À˘º ¤˝◊ÀÈ¬± ’±øÂ√˘ ’±ÚÒ1ÀÌ Î◊¬æ√ª Œ˝√√±ª± ¤È¬± ¬Û≈1øÌ ¸˜¸…±º ¤˝◊ÀÈ¬± õ∂˜±Ì Œ˝√√±ª±1 ˘À· ˘À· ¬ı‘M√√√1
¬ı·«œfl¡1Ì ’¸yª ¬ı≈ø˘ õ∂˜±Ì ∆˝√√ ¬Ûø1˘º fl¡±1Ì, ˝◊˚˛±1 ¡Z±1± õ∂˜±Ì ˝√√í˘ Œ˚ π ŒÈ¬± Q 1 ¤ÀÚfl≈¡ª± ¤‡Ú õ∂¸±ø1Ó¬
Œé¬SÓ¬ ’±ÀÂ√, ˚±1 ˜±S± ¸¸œÀ˜ ◊̋ Ú˝√√ ˛̊º
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’±Ú ’±Ú õ∂ùü1 Î◊¬M√√√1À¬ı±1 –
¸≈¯∏˜ ¬Û=ˆ”¬Ê√, ¸≈¯∏˜ ¯∏Î¬ˇˆ≈¬Ê√ ’“±øfl¡¬ı ¬Û±ø1 ¬ı≈ø˘ ’±·Ó¬ ∆fl¡ ’±ø˝√√ÀÂ√“±º øfl¡c ¸≈¯∏˜ ¸5ˆ≈¬Ê√ ŒÚ±ª±ø1º n ŒÈ¬± 2k

’±ø √̋√«Ó¬ Ô±øfl¡À˘ n ¬ı± √̋√”̊ ≈Mê ≈̧̄ ∏̃  ¬ı √̋√”̂ ≈¬Ê√À¬ı±1 ’—fl¡ÚÀ˚±·… ¬ı≈ø˘ ’Ó¬œÊ√ÀÓ¬ Œ¬Û±ª± ∆·øÂ√̆ º ’±Ú ≈√̋ ◊-¤È¬± ’±ø √̋√«1 ¬ı±À¬ı›
Œ¬Û±ª± ∆·øÂ√˘º øfl¡c ¸±Ò±1Ìˆ¬±Àª Œfl¡±ÚÀ¬ı±1 ¬Û±ø1 Œfl¡±ÚÀ¬ı±1 ŒÚ±ª±ø1 Ó¬±fl¡ Ê√±øÚ¬ıÕ˘› ˜±Ú≈À˝√√ Œfl¡˝◊¬ı± ˙øÓ¬fl¡± ˚≈“øÊ√
Ô±øfl¡¬ı ˘·± ˝√√í˘º

ª±∞È¬ÀÊ√˘1 ·Àª ∏̄Ì±-¬ÛS‡Ú õ∂fl¡±˙1 õ∂± ˛̊ 40 ¬ıÂ√1 ¬Û”À¬ı« ·±Î◊¬ÀÂ√ 17È¬± ¬ı±U ≈̊Mê ≈̧̄ ∏̃  ¬ıU ≈̂¬Ê√ ’“±øfl¡¬ı ¬Û±ø1 ¬ı≈ø˘
õ∂˜±Ì fl¡ø1øÂ√˘º Ó¬±À1 Œfl¡˝◊¬ıÂ√1˜±Ú ¬Û±Â√Ó¬ ·±Î◊¬ÀÂ√ ¤È¬± ‰¬Ó¬«› ’±øª©®±1 fl¡ø1øÂ√˘, ø˚ÀÈ¬± ˜±øÚ ‰¬˘± ¸≈¯∏˜ ¬ıUˆ≈¬Ê√À¬ı±1
’—fl¡ÚÀ˚±·… ˝√√˚˛º ŒÓ¬›“ Œ¸˝◊ÀÈ¬± õ∂˜±Ì fl¡ø1À˘º øfl¡c Œ¸˝◊ ‰¬Ó¬«ÀÈ¬± ˘±ø·¬ı˝◊ ŒÚøfl¡ Œ¸˝◊ÀÈ¬± õ∂˜±Ì ŒÓ¬›“ øÚø√À˘ ¬ı±
ø√¬ı ŒÚ±ª±ø1À˘º fl¡Ô±ÀÈ¬± ¤ÀÚfl≈¡ª±ñ ¸—‡…± ¤È¬±1 ¤fl¡fl¡1 ‚11 ’—fl¡ÀÈ¬± 4 Œ1 ˝√√1Ì ·íÀ˘ ¸—‡…±ÀÈ¬± ˚≈¢¨ ˝√√í¬ı˝◊º
øfl¡c ’—fl¡ÀÈ¬± 4 Œ1 ˝√√1Ì ˚±¬ı ˘±ø·¬ı ◊̋ ŒÚøfl¡∑ 4 Œ1 ˝√√1Ì Ú·íÀ˘› ˝√√í¬ı, øfl¡c 2 Œ1 ˝√√1Ì ˚±¬ı ˘±ø·¬ı ◊̋º

ª±∞È¬ÀÊ√À˘ Œ¸ ◊̋ ¤Àfl¡‡Ú ·Àª ∏̄Ì±-¬ÛSÀÓ¬ Œ¸ ◊̋ ‰¬Ó¬«ÀÈ¬± ˘±ø·¬ı ◊̋ ¬ı≈ø˘ õ∂˜±Ì fl¡ø1À˘º õ∂˜±ÌÀÈ¬± ¤øÓ¬ ˛̊± øÓ¬øÚÈ¬±˜±Ú
Œ¬Û1±¢∂±Ù¬Ó¬ ø˘ø‡¬ı ¬Û±ø1, øfl¡c Œ¸ ◊̋ÀÈ¬± ¬ı≈øÊ√¬ıÕ˘ õ∂¸±ø1Ó¬ Œé¬S øfl¡Â≈√̃ ±Ú1 ∆¬ıø˙©ÜÀ¬ı±1 Ó¬1À¬Û Ó¬1À¬Û ·ˆ¬œ1Õ˘ ’± ˛̊Q
fl¡ø1 ˘í¬ı ˘±ø·¬ıº ›¬Û1Ó¬ ¸—‚1 fl¡Ô± Œfl¡±ª± ∆˝√√øÂ√  ̆, Œ·˘›ª±fl¡ ¸—‚-Ó¬Q1 Ê√Úfl¡ ¬ı≈ø˘ Œfl¡±ª± ˝√√ ˛̊º Œ·˘›ª± ◊̋ ¸—‚-
Ó¬Q ’±1n∏ Œé¬S-Ó¬Q1 ˜±Ê√Ó¬ ¤øÈ¬ ¸—À˚±· ’±øª©®±1 fl¡ø1À˘º Œ¸ ◊̋ø‡øÚ1 ¸ √̋√± ˛̊Ó¬ øfl¡Â≈√̃ ±Ú Œé¬S Ó¬Ô± õ∂¸±ø1Ó¬ Œé¬Sfl¡
¬ıU ·ˆ¬œ1Õ˘Àfl¡ ’±˚˛Q fl¡1±ÀÈ¬± ¸yª ∆˝√√ ¬Ûø1˘º ª±∞È¬ÀÊ√À˘ Œ¸˝◊ø‡øÚ õ∂À˚˛±· fl¡ø1À˘º Œé¬S-Ó¬N1 ÚÓ≈¬Ú ¬Û±Í¬Àfl¡
Œ¸˝◊ø‡øÚ ’±˚˛Q fl¡ø1¬ıÕ˘ fl¡À˜› ¤˝◊ Œ˘‡±ÀÈ¬±1 ≈√&Ì ∆√‚«…1 fl¡Ô± ¬ı…±‡…± fl¡ø1¬ı ˘±ø·¬ıº Œ¸À˚˛À˝√√ Œfl¡ª˘ ‰¬Ó¬«ÀÈ¬±
Î◊¬À~‡ fl¡ø1 Ô›“ñ

n È¬± ¬ı±U˚˛≈Mê ¸≈¯∏˜ ¬ıUˆ≈¬Ê√ ¤È¬± ’—fl¡ÚÀ˚±·… ˝√√í¬ı ’±1n∏ ˜±S ˚ø√À˝√√ n ŒÈ¬± Ó¬˘Ó¬ ø√˚˛± ’±ø˝√√«ÀÈ¬±Ó¬ Ô±Àfl¡ñ
n=2kp

1
p

2
....Pm,

˚íÓ¬ p
1
, p

2
, ...., Pm ˝√√í˘ m È¬± ¬Û‘Ôfl¡ Ù¬±˜«± Œ˜Ãø˘fl¡ ¸—‡…±, ’±1n∏ k ¤È¬± ’Ÿ¬Ì±Rfl¡ ’‡G ¸—‡…±º

Ù¬±˜«± Œ˜Ãø˘fl¡ ¸—‡…±À¬ı±1 22a +1 ’±ø˝√√«Ó¬ Ô±Àfl¡, ˚íÓ¬ a ’Ÿ¬Ì±Rfl¡ ’‡G ¸—‡…±º ¤øÓ¬˚˛±Õ˘Àfl¡ ¬Û“±‰¬È¬± Ù¬±˜«±
Œ˜Ãø˘fl¡ ¸—‡…± Œ¬Û±ª± ∆·ÀÂ√º Œ¸ ◊̋ Œfl¡ ◊̋È¬± ˝√√í˘ 1, 5, 17, 257 ’±1n∏ 65537º ›¬Û11 k ŒÈ¬± ”̇Ú… ˝√√íÀ˘ nŒÈ¬±
’ ≈̊¢¨ √̋√í¬ıº ¬Û“±‰¬È¬± Ù¬± «̃± Œ˜Ãø˘fl¡ ¸—‡…±À1 31È¬± ’ ≈̊¢¨ n Œ¬Û±ª± ˚±¬ıº Œ¸À ˛̊À √̋√, ’ ≈̊¢¨ ¸—‡…fl¡ ¬ı±U ≈̊Mê ≈̧̄ ∏̃  ¬ıU ≈̂¬Ê√
¤øÓ¬ ˛̊±Õ˘Àfl¡ Œfl¡ª˘ 31 È¬± Œ¬Û±ª± ∆·ÀÂ√ [’±1n∏ ˚≈¢¨ ¬ı±U˚≈Mê ’¸œ˜ ’±ÀÂ√º] 7 ŒÈ¬± Ù¬±˜«± Œ˜Ãø˘fl¡ Ú˝√√˚˛ ¬ı±À¬ı ¸≈¯∏˜
¸5 ≈̂¬Ê√ ’—fl¡ÌÀ˚±·… Ú˝√√ ˛̊º

’±Ú øfl¡Â≈√˜±Ú õ∂ùü ˝√√í˘ñ Œfl¡ÀÚfl≈¡ª± Ò1Ì1 Œfl¡±Ì1 øS‡GÚ ¸yª∑ Œfl¡±Úø¬ı˘±fl¡ Œfl¡±Ì ’—fl¡ÚÀ˚±·…∑ Œfl¡±Ì
¤Àfl¡±È¬±fl¡ ¸˜±ÀÚ ’±1n∏ ’øÒfl¡ Œfl¡˝◊È¬± ˆ¬±· fl¡ø1¬ı ¬Û±ø1∑ Œ¸˝◊À¬ı±11 ‰¬Ó¬«À¬ı±1 Œfl¡ÀÚfl≈¡ª± ˝√√í¬ı∑ ¤˝◊À¬ı±11 øfl¡Â≈√˜±Ú1
Î◊¬M√√√1 Œ¬Û±ª± ∆˝√√ÀÂ√º

’±Ú ¤fl¡ Ê√øÈ¬˘Ó¬± –
øfl¡¬ı± ¤È¬± ø‰¬S ’—fl¡ÚÀ˚±·… ˝√√ ˛̊ ŒÚ Ú˝√√ ˛̊ Œ¸ ◊̋ÀÈ¬±À˝√√ Œé¬S-Ó¬Q ◊̋ õ∂˜±Ì fl¡À1º ’—fl¡ÚÀ˚±·… ¬ı≈ø˘ Ê√Ú±1 ¬Û±Â√ÀÓ¬±

øfl¡¬ı± ¤È¬± ’—fl¡Ú fl¡ø1¬ıÕ˘ ¤È¬± ¸±Ò±1Ì ’±ø˝√√« Ú± ◊̋, ¬ı± ¤øÓ¬ ˛̊±Õ˘Àfl¡ ›À˘±ª± Ú± ◊̋º Œ˚ÀÚ 17 È¬± ¬ı±U ≈̊Mê ≈̧̄ ∏̃  ¬ıU ”̂¬Ê√
’“fl¡±ÀÈ¬±› ›¬Û1Ó¬ ø√˚˛± ’—fl¡ÚÀ¬ı±11 Ó≈¬˘Ú±Ó¬ ¸±˜±Ú… Ê√øÈ¬˘º 65537 È¬± ¬ı±U˚≈Mê ¤È¬± ¸≈¯∏˜ ¬ıUˆ”¬Ê√ ’“fl¡±1 ¤È¬±
¬ÛXøÓ¬ Ê√± «̃±Ú ·øÌÓ¬: ¤Ê√ÀÚ √˝√√ ¬ıÂ√1 ˘±ø· 1894 ‰¬ÚÓ¬ Î◊¬ø˘˚˛±˝◊øÂ√˘º ø˚ÀÈ¬± ¬ıÌ«Ú± ø√¬ıÕ˘ ŒÓ¬›“fl¡ õ∂±˚˛ ≈√˙ ¬Û‘á¬±
˘±ø·øÂ√˘º 257 È¬± ¬ıU˚≈Mê ¸≈¯∏˜ ¬ıUˆ≈¬Ê√ ’“fl¡±1 øÓ¬øÚÈ¬± ¬ÛXøÓ¬ ¤øÓ¬˚˛±Õ˘Àfl¡ ›˘±˝◊ÀÂ√º 4294967295 È¬± ¬ı±U˚≈Mê
¸≈¯∏˜ ¬ıUˆ”¬Ê√ ’“fl¡±1 Œfl¡±ÀÚ± ¬ÛXøÓ¬ ¤øÓ¬˚˛±› Ú±˝◊º

¬Û—fl¡Ê√ ŒÊ√…±øÓ¬ ˜˝√√ôL˝◊ ¸√…˝√√ÀÓ¬ &ª±˝√√±È¬œ ø¬ıù´ø¬ı√…±˘˚˛1 ·øÌÓ¬ ø¬ıˆ¬±·Ó¬ ·Àª¯∏Ì± fl¡ø1 ’±ÀÂ√º
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’±Úµ√± ˛̊fl¡ ·øÌÓ¬ ø˙é¬±

Î¬0 ̃ ≈Úœf fl≈¡˜±1 ̃ Ê≈√˜√±1

’±˜±1 Œ‰¬Ã¬Û±˙1 ¸fl¡À˘± ¬ıd ¬ı≈øÊ√¬ıÕ˘ õ∂À˚˛±Ê√Ú Œ˝√√±ª± ˆ¬±¯∏±ÀÈ¬±Àª ˝√√í˘ ·øÌÓ¬º ˆ¬±˘√À1 ‰¬±À˘ ·˜ Œ¬Û±ª± ˚±˚˛
Œ˚ Œ‰¬Ã¬Û±˙∏1 ¸fl¡À˘± ¬ıdÀª Ê√…±ø˜øÓ¬fl¡ ø‰¬S ’±ø√À1 ¸—¬Û‘Mê√º ¬ıÓ«¬˜±Ú ø¬ı:±Ú1 ø˚ ‰¬˜fl¡õ∂√ ’±øª©®±1 ˝◊√√˚˛±1 ˜”˘ÀÓ¬
˝√√í˘ ·øÌÓ¬º ¤˝◊√√ fl¡Ô±ÀÈ¬± Œ·ø˘ø˘’íÀª ¬ı1 ¸≈µ1Õfl¡ ¬ıÌ«Ú± fl¡ø1ÀÂ√ñ “The universe is written in the

language of mathematics and its characters are geometrical figures”º õ∂±‰¬œÚ fl¡±˘1 ¬Û1±˝◊√√ ·øÌÓ¬fl¡
:±Ú1 ¤fl¡ õ∂±‰¬œÚ Œé¬S ¬ı≈ø˘ ·Ì… fl¡1± ∆˝√√ ’±ø˝√√ÀÂ√º øfl¡Â≈√˜±Ú1 ˜ÀÓ¬ ·øÌÓ¬ ˝√√í˘ ¤fl¡ ø¬ı:±Ú, øfl¡Â≈√˜±Ú1 ˜ÀÓ¬ ·øÌÓ¬
˝√√í˘ ¤fl¡ fl¡˘±, ’±Ú øfl¡Â≈√˜±ÀÚ ’±Àfl¡Ã ·øÌÓ¬fl¡ ¤fl¡ ˆ¬±¯∏± ¬ı≈ø˘› ’øˆ¬ø˝√√Ó¬ fl¡ø1¬ı ø¬ı‰¬±À1º

’±˜±1 ø¬ı√…±˘˚˛À¬ı±1Ó¬ ·øÌÓ¬ ø˙é¬±1 ˜≈‡… Î¬◊ÀV˙… ˝√√í˘ Â√±S-Â√±SœÀ˚˛ ˚±ÀÓ¬ ˚≈øMê√¬Û”Ì«ˆ¬±Àª ø‰¬ôL±, ø¬ıÀù≠¯∏Ì ’±1n∏
¸‘ø©Ü fl¡1±1 Œé¬SÓ¬ ·øÌÓ¬fl¡ ¤fl¡ ˜±Ò…˜ ø˝√√‰¬±À¬Û ¢∂˝√√Ì fl¡ø1¬ı ¬Û±À1º ø¬ıøˆ¬iß ·Àª¯∏Ì±Ó¬ ¤˝◊√√ÀÈ¬± Œfl¡±ª± ∆˝√√ÀÂ√ Œ˚
ø˙q¸fl¡À˘ ·øÌÓ¬fl¡ ˆ¬˚˛ fl¡1±1 ¸˘øÚ Î¬◊¬ÛÀˆ¬±· fl¡ø1¬ıÕ˘ ø˙øfl¡¬ı ˘±À·º ŒÓ¬›“À˘±Àfl¡ Œ‰¬Ã¬Û±˙∏1 ¬Ûø1Àª˙1 ¬Û1±
øfl¡Â≈√̃ ±Ú ’Ô«¬Û”Ì« ¸˜¸…± ∆˘ ·±øÌøÓ¬fl¡ˆ¬±Àª ¸˜¸…±À¬ı±1 ¸˜±Ò±Ú fl¡ø1¬ı1 ¬ı±À¬ı Œ‰¬©Ü± fl¡ø1¬ı ˘±À·º ø˚ÀÈ¬±Àª ŒÓ¬›“À˘±fl¡1
ˆ¬±¬ı˙øMê√ ¬ıÏ¬ˇ±¬ı ’±1n∏ fl¡Ô±À¬ı±1 ·±øÌøÓ¬fl¡ˆ¬±Àª ø¬ıÀù≠¯∏Ì fl¡ø1¬ıÕ˘ ø˙øfl¡¬ıº ø˙qÀª Œ˚øÓ¬˚˛± ¸˜˚˛1 ˘À· ˘À· ø¬ıøˆ¬iß
ø√̇ √1 ¬Û1± ø˙é¬± ˘±ˆ¬ fl¡À1 ŒÓ¬øÓ¬ ˛̊± ø¸ √̋√“Ó¬1 Ò±1Ì±¸ ”̃̋ √√1 ›¬Û1Ó¬ :±Ú ¬ı‘øX Œ √̋√±ª±1 ˘·ÀÓ¬ Œfl¡±ÚÀÈ¬± ø√̇  ’±È¬± ◊̋√√Ó¬Õfl¡
√1fl¡±1œ Œ¸ ◊̋√√ ¸•ÛÀfl«¡› ø˙øfl¡¬ıÕ˘ ’±1y fl¡À1º øfl¡c ¬ı±ô¶ªÀé¬SÓ¬ ¤È¬± ›À˘±È¬± Â√ø¬ıÀ √̋√ Œ√‡± ˚± ˛̊º Â√±S-Â√±Sœ1 ·øÌÓ¬
ø¬ı¯∏˚˛ÀÈ¬±1 ›¬Û1Ó¬ ˆ¬˚˛ ’±ÀÂ√, ·øÌÓ¬ ¬ı≈ø˘ fl¡íÀ˘˝◊√√ ŒÓ¬›“À˘±fl¡ ’±Ó¬—øfl¡Ó¬ ˝√√˚˛º ’øˆ¬ˆ¬±ªfl¡1Œé¬SÀÓ¬± ¤Àfl¡˝◊√√ fl¡Ô±º
˚±1¬ı±À¬ı ŒÓ¬›“À˘±Àfl¡ ¬Û1œé¬±Ó¬ ˆ¬±˘ Ù¬˘±Ù¬˘ Œ√‡≈ª±ª ŒÚ±ª±À1º ¤˝◊√√Àé¬SÓ¬ ’±˜±1 ¬Û±Í¬…Sê˜À1± øfl¡Â≈√ ’±À¸“±ª±˝√√
ÚÔfl¡± Ú √̋√̊ ˛º ¤ ◊̋ ¤Àfl¡È¬± ¬Û±Í¬Sê˜ õ∂øÓ¬ˆ¬±ª±Ú ’±1n∏ ¸±Ò±1Ì ≈√À ˛̊±Ò1Ì1 Â√±S-Â√±Sœ1 Œé¬SÀÓ¬ õ∂À ˛̊±Ê√…º ø˚ÀÈ¬±Àª ≈√À ˛̊±È¬±
Œ|Ìœ1 Â√±S-Â√±SœÀfl¡ √̋√Ó¬±˙ fl¡À1º ·øÌÓ¬1 ø˙é¬fl¡ ø √̋√‰¬±À¬Û ’±ø˜› Œ|ÌœÀfl¡±Í¬±Ó¬ øfl¡Â≈√ õ∂Ó¬…± 3̋√√±Ú1 ¸ij≈‡œÚ √̋√í¬ı˘·± ˝›“º
¸fl¡À˘±Ò1Ì1 ·øÌÓ¬1 ¬õ∂ùü ¸fl¡À˘±À1 ¬ı±À¬ı õ∂À ˛̊±Ê√Ú Ú˝√√ ˛̊º øfl¡Â≈√˜±Ú ¸˜±Ò±Ú ¸fl¡À˘±Ò1Ì1 Â√±S-Â√±SœÀ ˛̊ ¬ı≈øÊ√ Ú±¬Û± ˛̊º
˚±1Ù¬˘Ó¬ øfl¡Â≈√˜±Ú1 ¬ı±À¬ı ·øÌÓ¬1 Œ|ÌœÀÈ¬± ’±˜øÚ√±˚˛fl¡ ˝√√˚˛º Œ¸˝◊√√√À1 ¸√±˚˛ ¸˝√√Ê√-¸˝√√Ê√ ¸˜±Ò±ÚÀ¬ı±1 ’±À˘±‰¬Ú±
fl¡ø1À˘› Œ˜Ò±ªœ Â√±S-Â√±SœÀ ˛̊ ’±˜øÚ ¬Û± ˛̊º Ù¬˘Ó¬ ø˙é¬Àfl¡ øÍ¬1±— fl¡ø1¬ı ŒÚ±ª1± √̋√̊ ˛ øfl¡ Ò1ÀÌ ŒÓ¬›“À˘±Àfl¡ ’±·¬ı±øÏ¬ˇÀ˘
¸fl¡À˘±Àª ·øÌÓ¬1 Œ|ÌœÀÈ¬± Î¬◊¬ÛÀˆ¬±· fl¡ø1¬ı ¬Û±À1º

·øÌÓ¬ ˝√√í˘ ¤fl¡ ¸øÍ¬fl¡ ø¬ı:±Úº fl¡±1Ì ˝◊√√˚˛±1 Î¬◊M√√1 ¸√±˚˛ Œ¬Û±ÚÛÈ¬œ˚˛±º qX Ú˝√í√À˘ ·˜ Œ¬Û±ª± ˚±¬ı øÚ˚˛˜ ¬ı±
·ÌÚ±Ó¬ øfl¡¬ı± ˆ¬≈˘ ∆˝√√ÀÂ√º ø˙qÀª ’Ú≈˜±Ú fl¡1±, ’±„≈√√ø˘1 ˜”1Ó¬ ·ÌÚ± fl¡ø1¬ı ¬Û1±ÀÈ¬±› ¤fl¡ √1fl¡±1œ fl¡Ô± ’±1n∏ ˝◊√√˚˛±1
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ø¬ıfl¡±˙ ¸yª ·øÌÓ¬1 ¡Z±1±À˝√√º ¬Ûø1˜±Ì, ’±fl¡±1 ’±1n∏ ·Í¬Úñ ¤˝◊√√À¬ı±1 ¬ı≈ÀÊ±ª±1 Œé¬SÓ¬ ’±˜±1 ‚11 Œ‰¬Ã¬Û±˙1
¬ıdÀ¬ı±11 ¡Z±1± ¬ı≈Ê√±¬ı ¬Û±À1±º ¤˝◊√√À¬ı±11 ¬ı±À¬ı Œ¬ıÀ˘· ’±ø˝√√« õ∂dÓ¬ fl¡ø1¬ı Ú±˘±À·º ¤˝◊√√À¬ı±1 Â√±S-Â√±SœÀ˚˛ øÚÀÊ√ ø¬ı‰¬±1
fl¡ø1 Î¬◊ø˘˚˛±¬ı ¬Û±À1 ˚ø√À˝√√ ŒÓ¬›“À˘±fl¡fl¡ Ò±1Ì±ÀÈ¬± ¬ı≈Ê√±˝◊√√ ø√˚˛± ˝√√˚˛º ø˙qfl¡ õ∂Ô˜ ’ª¶ö±Ó¬ ¸fl¡À˘± ø˙é¬Ì ø˙é¬±˜”˘fl¡
fl¡Ô±-¬ı±Ó«¬±1 ¸˘øÚ Œ‡˘1 ˜±ÀÊ√ø√À˝√√ Œ˝√√±ª± Î¬◊ø‰¬Ó¬º ∆√ÚøµÚ fl¡±˜1 ˜±ÀÊ√À1˝◊√√ ø˙q1 ·±øÌøÓ¬fl¡ Ò±1Ì± ø¬ıfl¡ø˙Ó¬ fl¡ø1¬ı
¬Û1± ˚±˚˛º Œ˚ÀÚñ Ó≈¬ø˜ Œ‡±ª± ¬Û±Úœ1 ¬ıÈ¬˘ÀÈ¬±Ó¬ øfl¡˜±Ú ¬Ûø1˜±Ì1 ¬Û±Úœ ’±ÀÂ√∑ ¬ıÈ¬˘ÀÈ¬±1 ’±fl‘¡øÓ¬ Œfl¡ÀÚfl≈¡ª±∑
¤ÀÚfl≈¡ª± ’±fl‘¡øÓ¬1 ’±1n∏ øfl¡ øfl¡ ¬ıd ŒÓ¬±˜±1 ‚1Ó¬ ’±ÀÂ√ ˝◊√√Ó¬…±ø√ ˝◊√√Ó¬…±øº ˝◊√√˚˛±1 Î¬◊¬Ûø1 ·øÌÓ¬1 ∆¸ÀÓ¬ ’±Ú ’±Ú
ø¬ı ∏̄̊ ˛À¬ı±11 ˘·Ó¬ ¸•Ûfl«¡ ¶ö±¬ÛÚ fl¡1±ÀÈ¬± √1fl¡±1œº ø¬ı:±Ú ’Ò… ˛̊Ú1 Œé¬SÓ¬ ·øÌÓ¬ Œ˚ ¤fl¡ √1fl¡±1œ ø¬ı ∏̄̊ ˛ ¤ ◊̋√√ fl¡Ô±ÀÈ¬±
Î¬◊¬Û˘øt fl¡ø1¬ıÕ˘ Â√±S-Â√±Sœfl¡ ø˙fl¡±¬ı ˘±À·º

¬ı˚˛¸ ¬ıÏ¬ˇ±1 ˘À· ˘À· ø˙q1 ˜ÚÓ¬ ·øÌÓ¬1 õ∂øÓ¬ ˝◊√√øÓ¬¬ı±‰¬√fl¡ ˜ÀÚ±ˆ¬±¬ı Ê√·±˝◊√√ ŒÓ¬±˘±1 ˘·ÀÓ¬ ·øÌÓ¬õ∂œøÓ¬1 ˆ¬±¬ı
Ê√·± ◊̋√√ ŒÓ¬±˘±ÀÈ¬± ’øÓ¬ √1fl¡±1œº ø˙é¬fl¡ ’øˆ¬ˆ¬±ªÀfl¡ ·±øÌøÓ¬fl¡ Œ‡˘, ¸±“Ô1 ’±1n∏ ·ä1 Ê√ø1 ˛̊ÀÓ¬ ·øÌÓ¬ ’±1n∏ ∆√ÚøµÚ
Ê√œªÚ1 ˜±Ê√Ó¬ ¤È¬± ¸•Ûfl«¡ ¶ö±¬ÛÚ fl¡ø1 ø˙qfl¡ ·øÌÓ¬1 õ∂øÓ¬ ’±fl¡ø¯∏«Ó¬ fl¡ø1¬ıÕ˘ Œ‰¬©Ü± fl¡ø1¬ı ˘±ø·¬ıº

·øÌÓ¬ ø˙é¬±1 ø¬ıfl¡±˙1 Œé¬SÓ¬ ’±˜±1 ø¬ı√…±˘˚˛¸˜”˝√√À1± øfl¡Â≈√ fl¡1Ìœ˚˛ ’±ÀÂ√º ¬ıU ¸˜˚˛Ó¬ Œ√‡± ˚±˚˛ Œ˚
¤Àfl¡Ò1Ì1 ·Ó¬±Ú≈·øÓ¬fl¡ ¬Û±Í¬√±Ú ¬ÛXøÓ¬1 ¬ı±À¬ı› Â√±S-Â√±SœÀ˚˛ ·øÌÓ¬1 Œ|ÌœÀÈ¬± ’±˜øÚ ¬Û±˚˛º Ù¬˘Ó¬ ŒÓ¬›“À˘±Àfl¡
¬Û±Í¬ÀÈ¬± ˆ¬±˘Õfl¡ ¬ı≈øÊ√¬ı ŒÚ±ª±À1º ·øÓ¬Àfl¡ ø¬ı√…±˘˚˛1 ø˙é¬Ì ¬ÛXøÓ¬1 øfl¡Â≈√ ¬Ûø1˜±ÀÌ ¬Ûø1ªÓ«¬Ú fl¡1±1 √1fl¡±1º Â√±S-
Â√±Sœfl¡ ˚ø√ ¬Î¬◊¬Û ≈̊Mê√ ¬ÛXøÓ¬À1 ·øÌÓ¬1 Œ|ÌœÀÈ¬± ’±fl¡ ∏̄«Ì¬ fl¡ø1¬ıÕ˘ Œ‰¬©Ü± Úfl¡À1 ŒÓ¬ÀÚ √̋í√À˘ ·øÌÓ¬ ø˙é¬±1 ˜±Ê√Ó¬ Ôfl¡±
’±Úµ Ú± ◊̋√√øfl¡ ˛̊± ∆˝√√ ˚±¬ıº All Students can learn mathematics and that all students need to learn

mathematics ¤˝◊√√ fl¡Ô±ÀÈ¬±1 ›¬Û1Ó¬ øˆ¬øM√√ fl¡ø1À˚˛ ¬ıÓ«¬˜±Ú ’±Úµ√±˚˛fl¡ ·øÌÓ¬ ø˙é¬±1 Œé¬SÓ¬ ¤È¬± Ê√±·1Ì Œ˝√√±ª±
Œ√‡± ∆·ÀÂ√º ø˙é¬Àfl¡ Œ|Ìœ1 ¬Ûø1Àª˙ ¤ÀÚ√À1 ·Ï¬ˇ ø√¬ı ˘±À· ˚±ÀÓ ø˙é¬±Ô«œÀ ˛̊ Î¬◊¬Û ≈̊Mê√ ¬Ûø1Àª˙ ¬Û± ˛̊ ’±1n∏ øÚ1±¬ÛM√√±
’Ú≈ˆ¬ª fl¡À1º Ù¬˘Ó¬ Â√±S-Â√±Sœ1 ’±Rø¬ıù´±¸ ’øÒfl¡ ’±fl¡¯∏«Ìœ˚˛ ∆˝√√ Î¬◊ÀÍ¬º Œ|ÌœÀfl¡±Í¬±Ó¬ Â√±S-Â√±Sœfl¡ ¤ÀÚ ø˙é¬±1
›¬Û1Ó¬ &1n∏Q ø√¬ı ˘±À· ˚±ÀÓ¬ ŒÓ¬›“À˘±Àfl¡ ˝√√±ÀÓ¬-fl¡±À˜ ¸øSê˚˛ˆ¬±Àª ø˙é¬ÌÓ¬ ’—˙¢∂˝√√Ì fl¡ø1¬ı ¬Û±À1º õ∂ùüfl¡±fl¡Ó¬Ó¬
Ôfl¡± øfl¡Â≈√˜±Ú ’—fl¡ fl¡ø1 ¬Û1œé¬±Ó¬ ˆ¬±˘ Ú•§1 Œ¬Û±ª±ÀÈ¬±Àª˝◊√√ ·øÌÓ¬ ø˙é¬±1 ˜≈‡… Î¬◊ÀV˙… Œ˝√√±ª± Î¬◊ø‰¬Ó¬ Ú˝√√˚˛º õ∂±Ôø˜fl¡
¬Û «̊± ˛̊ÀÓ¬ ’±˜±1 ø˙é¬fl¡¸fl¡À˘ Â√±S-Â√±Sœfl¡ ·øÌÓ¬1 õ∂øÓ¬ ’±fl¡ø ∏̄«Ó¬ fl¡ø1 ŒÓ¬›“À˘±fl¡1 ˜±Ê√Ó¬ ¤È¬± ‘̧ø©Ü˙œ˘ ˜Ú Ê√±¢∂Ó¬
fl¡ø1¬ı ŒÚ±ª±ø1À˘ ·øÌÓ¬ ø˙é¬±1 Î¬◊ÀV˙… ¸Ù¬˘ Ú˝√í¬ı√º ¤˝◊√√Àé¬SÓ¬ ø˙é¬fl¡-’øˆ¬ˆ¬±ªfl¡ ≈√À˚˛±¬Ûé¬1 ¸˜±ÀÚ ¸˝√√À˚±ø·Ó¬±
Ôfl¡±ÀÈ¬± ¬ı±>Úœ˚˛º uu

Î¬0 ˜≈Úœf fl≈¡˜±1 ˜Ê√≈˜√±1 &ª±˝√√±È¬œ1 ¬ıœ1fl≈¡øÂ√ø¶öÓ¬ ˜±1œ˚˛± ¬Û±ø¬ıvfl¡ ¶≥®˘1 ·øÌÓ¬1 ø¬ı¯∏˚˛ ø˙é¬fl¡º

[“If you like mathematics deeply, and feel that you have talent for it, you

pursue it. It is very likely that you will prove some good results, and only time

will tell you its true worth.”]

–C.S. Seshadri
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We as human being need something to communicate with others and share our thoughts.
For this we depend on our mother tongue and other languages. But we need the idea of
mathematics to live our life because mathematics is the language of the universe in broader
sense.

A few years back when I met one of my friends in a marriage ceremony and in the course
of our conversation his son, twelve years old told, “I hate mathematics.” Being a mathematics
teacher his conclusion on mathematics made me very sad. Because I love mathematics. Very
recently during a training program of both the lower and upper primary teachers (NISHTHA) on
the module PEDAGOGY OF MATHEMATICS, to all the teachers present in the hall I asked to raise
their hands who love mathematics. With a heavy heart I have to say that only twenty percent
raised their hands. It is alright, being LP and UP teachers, many of them were not subject
teachers of mathematics. But yet 20% should be a matter of concern for all of us. Last year
also along with some of my enthusiastic students I had a random project on “Mathematics liking
students” and the outcome was surprisingly less than 20%.

In a country which taught the world to count, whose system of numeration (DECIMAL) was
adopted by the world community as international system of numeration, where zero is invented,
does this 20% sound very encouraging?

Well, let me ask some basic questions. How many members do you have in your family? At
what time do you wake up in the morning? Usually for how many hours do you study? What is
your salary? What is the rate of discount of tax? At what speed does light travel? What is the
speed of your car? What area is to be painted? What is the percentage of marks of your last
exam? etc., etc. The answer to each such question is always a number. In case we didn’t have
the knowledge of number could we have answered such questions? We all know while preparing
tea or torkary , how all mothers knowingly or unknowingly use ratio, proportion, and mean
while distributing things. Even fruit sellers use mode unknowingly. I can give many such examples
to establish the fact that we can’t even move an inch without mathematics. Whether you are a
cook or a farmer, a mechanic or a carpenter, a shopkeeper or a doctor, a programmer or web
developer, an accountant or a businessman, an engineer or a scientist, a musician or a magician…,

Mathematics used by all, detasted by many

Gunabikash Borgohain



42 l ·øÌÓ¬ ø¬ıfl¡±˙

everybody needs mathematics in day to day life. Probably all living organisms on earth use it for
its existence on its own way. Yet can we deny the mathematics phobia or anxiety of our students?
What about those 80% mathematics disliking people? Why and how such things happen? Where
does the problem lie? What about the solutions? Is mathematics really tough?

We need solution by all means. It is a matter of concern to all. Historically when Brahmagupta,
hindu astronomer and mathematician defined and developed a symbol for zero (shunya) and
Aryabhata gave the digit 0 (zero) the other part of the world laughed at it,  saying, “What? Zero?
Nothing?” Today we all know without zero we cannot write big numbers. India always has a
marvelous history of mathematics and countless great mathematicians. From very early ages in
India, mathematical ideas, concepts were practised systematically and practically. Arguably the
Vedas are the oldest book of  “world civilization. According to Rig Veda we get the concept of,
“33 crore Hindu Gods and Goddesses”. In the context of that era (between 7000 to 5000 BC)
33 crore was a huge number that our ancestors were exercised which speaks the volume or
justifies the fact, how good were they in mathematics. The famous Pythagoras theorem (Greek
philosopher Pythagoras 570 BC) before it came to the scenario of mathematics practised here
in our country but in a slightly different way, the Sulba-Sutra, the idea given by Baudhayan (800
BC) a great Indian mathematician. The Sulba-Sutra states, “In a rectangle the area formed by a
diagonal is equal to sum of the areas formed by its length and breadth.” In 12th century Bhaskara the
author of Siddhanta Siromani declared, “Any number divided by zero is infinity and that the sum of
any number and infinity is also infinity.”

One can keep on talking day in and day out about our rich history of mathematics. Vedic
mathematics is still relevant and is very popular in many foreign countries, the ideas of Nikhilam,
Navaseshcheck, Urdhwa Tiryag Byam  etc., can still amaze us.

Having such a wonderful history of mathematics, isn’t it painful to all of us when many of
our students suffer from mathematics phobia, or anxiety?

One day I asked a top ranked student of class VI, “What is perimeter?” Two times length
plus breadth, she answered. I told that it was a formula to find the perimeter of a rectangle only.
Can you find the perimeter of a triangle? I asked again. She had no idea. I can assure you that
she is a good student but had no clear concept on perimeter. Why? Does the feeder (teacher)
not feed her properly? When I practically taught her, the very next day she showed me finding
out the perimeters of many existing things at her home and that too in a very enthusiastic way.
I gave her no formula to find perimeter but taught, what the perimeter is all about. I experienced
many such incidents so far, however those are irrelevant to disclose here of course.

So then, aren’t we responsible for the students’ mathematics phobia to some extent? It is
time to introspect, it is time to look back.

For last few years I have been associated with the In Service Teachers Training Program of
our district Sivasagar, but I have a doubt on its successfulness or total impact on students. Doubt
in the sense that the “follow up action” by the participant teachers in their respective schools. So
may I urge the higher authority to take the matter as seriously as it can be from the grass root
level. We must have a kind of responsibility and a kind of accountability to our profession. One
should remember that, mathematics is not simply about numbers, addition, subtraction, calculation,
formula, geometry, algebra but mathematics is like finding patterns.
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Japanese scholar Masao Marita says, “Mathematics is a totally endless open-ended creative
act, It is a bit like music.” The word mathematics came from the Greek expression
TAMATHEMATA. Its original  meaning is, “Taking of that which you already have and knowing
of that what you already know.” Being a teacher we should remember that we can’t teach
students. Students learn on their own. We have to create a healthy environment where students
can learn freely at ease. So how much we know is not the matter, we should find out what
students know and should start from their end. Let’s play with the mathematical ideas with
students and make learning as fun. Einstein said, “Play, is the highest form of research.”

It is said that any one can gain mathematical ideas, mathematical brain if one is given proper
guidance and training in the formative period of one’s life. For this we need a good curriculum of
mathematics and a healthy school environment as well as home environment.

Let’s be smart, be dedicative or else the saying will go on and on, “Mathematics used by all,
detasted by many.”

Gunabikash Borgohain teaches Mathematics at Hanhchara High School, Naga Gaon, Sivasagar.

Mathematics for Recreation!

Consider the long division sum given below. The object is to

find the digits represented by letters in it.

a c
c

e

c
c

g
c

b
bb

b
b

bb d

g
g

e
e

e
e

e
h

f

[For solution see page 49]

Source : Arithmetical Restoration by W.W. Rouse Ball in Vol. four of

The World of Mathematics : Simon and Schuster, New York.
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õ∂¬ı±¸œ ’¸˜ Œõ∂˜œ Î¬0 ø√˘œ¬Û fl≈¡˜±1 √M√√√

fl¡±fl¡ø˘ ¬ı1Í¬±fl≈¡1

¶ú‘øÓ¬‰¬±1Ì ’±1n∏ |X±?ø˘

1937 ‰¬Ú1 30 ¤øõ∂˘Ó¬ Œ˚±1˝√√±È¬1 Ó¬1±Ê√±Ú ·±˚˛Ú ·±“ªÓ¬ Î¬0 ø˘œ¬Û fl≈¡˜±1 √M√√√1 Ê√ij ∆˝√√øÂ√˘º ŒÓ¬À‡Ó¬1
ø¬ÛÓ‘¬1 Ú±˜ Ù¬ÌœÒ1 √M√√√ ’±1n∏ ˜±Ó‘¬1 Ú±˜ 1ÀPù´1œ √M√√√º ŒÓ¬À‡Ó¬1 ø¬ÛÓ‘¬ &ª±˝√√±È¬œ ø¬ıù´ø¬ı√…±˘ ˛̊1 õ∂Ô˜ ·1±fl¡œ ¬Û?œ ˛̊fl¡
’±øÂ√˘º Œ√Î◊¬Ó¬±Àfl¡ fl¡È¬Ú fl¡À˘Ê√Ó¬ ’Ò…±¬ÛÚ± ¸”ÀS Ôfl¡±1 ¸˜˚˛ÀÓ¬ ¬Û≈Sfl¡ &ª±˝√√±È¬œ1 ˘Ó¬±ø˙˘ õ∂±Ôø˜fl¡ ø¬ı√…±˘˚˛,
˜±øÌfl¡ ‰¬f ¬ı1n∏ª± ¤˜ ˝◊ ¶≥®˘ ’±1n∏ fl¡À˘øÊ√À˚˛È¬ ¶≥®˘Ó¬ ø˙é¬± ¢∂˝√√Ì1 ¬ı…ª¶ö± fl¡ø1øÂ√˘º ŒÓ¬À‡Ó¬ ¤Ê√Ú ¸≈√é¬ Œ‡˘≈Õª›
’±øÂ√˘º fl¡È¬Ú fl¡À˘øÊ√À ˛̊È¬ ˝√√± ◊̋¶≥®˘, fl¡È¬Ú fl¡À˘Ê√, 1±˜Ê√±Â√ fl¡À˘Ê√Ó¬ øSêÀfl¡È¬, ŒÈ¬øÚÂ√, ˆ¬˘œ¬ı˘, Ù≈¬È¬¬ı˘ ’±ø√ ø¬ıøˆ¬iß
Œ‡˘Ó¬ ø˙é¬±Ú≈á¬±Ú1 ∆ √̋√ ø¬ıøˆ¬iß õ∂øÓ¬À˚±ø·Ó¬±Ó¬ õ∂øÓ¬øÚøÒQ fl¡1±1 Î◊¬¬Ûø1› ’øÒÚ± ˛̊fl¡1 √±ø ˛̊Q› ˘±ˆ¬ fl¡ø1øÂ√̆ º 1958

‰¬ÚÓ¬ ŒÓ¬À‡ÀÓ¬ fl¡È¬Ú fl¡À˘Ê√1 ¬Û1± ·øÌÓ¬ ø¬ı ∏̄̊ ˛Ó¬ ’Ú±‰¬«̧ √̋√ ¶ß±Ó¬fl¡ øÎ¬¢∂œ ˘±ˆ¬ fl¡À1º Œ¸ ◊̋ ¬ıÂ√1ÀÓ¬ ø√~œ ø¬ıù´ø¬ı√…±˘ ˛̊Õ˘
¶ß±Ó¬Àfl¡±M√√√1 øÎ¬¢∂œ ¢∂˝√√Ì1 fl¡±1ÀÌ 1±›Ú± ˝√√˚˛º Œ˙¯∏Ó¬ ø√~œ ø¬ıù´ø¬ı√…±˘˚˛1 ¬Û1± ¶ß±Ó¬Àfl¡±M√√√1 øÎ¬¢∂œ ¢∂˝√√Ì fl¡1±1 ˘·ÀÓ¬
ø¬Û. ¤˝◊‰¬ øÎ¬ øÎ¬¢∂œ› ˘±ˆ¬ fl¡À1º ø¬ıËøÈ¬Â√ ‰¬1fl¡±11 fl¡˜ÚÀª˘Ô ŒÙ¬˘íøù´¬Û ˘±ˆ¬ fl¡1± õ∂Ô˜Ê√Ú ’¸˜œ˚˛± Â√±S ’±øÂ√˘
ŒÓ¬À‡Ó¬º ˝◊—À˘G1 Â√±Î◊¬Ô ˝√√±•ÛÈ¬Ú ø¬ıù´ø¬ı√…±˘˚˛ ’±1n∏ fl¡±Ú±Î¬±1 Œfl¡˘À·1œ ø¬ıù´ø¬ı√…±˘˚˛Ó¬ ¸˝√√fl¡±1œ ’Ò…±¬Ûfl¡1+À¬Û
fl¡±˚«…øÚ¬ı«±˝√√ fl¡ø1øÂ√˘º ¬Û1ªM√√√π ¸˜˚˛Ó¬ ’±À˜ø1fl¡±1 1íÎ¬ ’±˝◊√√À˘G ø¬ıù´ø¬ı√…±˘˚˛1 ·øÌÓ¬1 ŒÊ√…á¬ ’Ò…±¬Ûfl¡ 1+À¬Û
fl¡± «̊øÚ¬ı«± √̋√ fl¡À1 ’±1n∏ 1íÎ¬ ’± ◊̋À˘G ø¬ıù´ø¬ı√…±˘ ˛̊1 ¬Û1± ◊̋ ’ª¸1 ¢∂ √̋√Ì fl¡À1º ŒÓ¬À‡ÀÓ¬ øÚÊ√Àfl¡ ø˙é¬fl¡ ø √̋√‰¬±À¬Û ¬Ûø1‰¬ ˛̊
ø√ ˆ¬±˘ ¬Û± ◊̋øÂ√̆ º 1958 ‰¬ÚÓ¬ ø√~œ ø¬ıù´ø¬ı√…±˘ ˛̊Ó¬ ’Ò… ˛̊Ú fl¡ø1¬ıÕ˘ Œ˚±ª±1 ¬Û1± ’±1y fl¡ø1 ’±À˜ø1fl¡± ≈̊Mê1±Ê√…Ó¬
øÚ·±øÊ√Õfl¡ Ôfl¡±Õ˘Àfl¡ ›À1 Ê√œªÚ ŒÓ¬À‡ÀÓ¬ ’¸˜œ˚˛± ˆ¬±¯∏±, ¸±ø˝√√Ó¬…, ¸—¶¥®øÓ¬1 ‰¬‰¬«±, õ∂‰¬±1 ’±1n∏ Î◊¬»fl¡¯∏« ¸±ÒÚ1 ¬ı±À¬ı
’±˙±GÒœ˚˛± õ∂À‰¬©Ü± ‰¬˘±˝◊ ∆·øÂ√˘º ’±‰¬±˜ ¤Â√íø‰¬À˚˛‰¬Ú ’¬ı ÚÔ« ’±À˜ø1fl¡±, ’±‰¬±˜ Ù¬±Î◊¬ÀG‰¬Ú ’¬ı ÚÔ« ’±À˜ø1fl¡±,
’¸˜ ¸±ø˝√√Ó¬… ¸ˆ¬±1 ’±À˜ø1fl¡± ˙±‡±1 ’Ú…Ó¬˜ õ∂øÓ¬á¬±¬Ûfl¡ √M√√√À√Àª Œ˚±1˝√√±È¬1 Ó¬1±Ê√±ÚÓ¬ ø¬ı√…±˘˚˛ õ∂øÓ¬á¬±1 ¬ı±À¬ı
ˆ”¬ø˜√±Ú ’±1n∏ ·‘˝√√ øÚ˜«±Ì, ˝√√ô¶-ø˙ä±Ú≈á¬±Ú1 ·‘˝√√ øÚ˜«±Ì1 √À1 ø¬ıøˆ¬iß ¸±˜±øÊ√fl¡ fl¡±˜1 ∆¸ÀÓ¬ Ê√øÎ¬ˇÓ¬ ∆˝√√ ’±øÂ√˘º
ø¬ıÀ√˙Ó¬ Ô±øfl¡À˘› øÚ ˛̊ø˜Ó¬ ˜±Ó‘¬ˆ¬± ∏̄±Ó¬ ¸±ø˝√√Ó¬… ‰¬‰¬«± fl¡ø1 Œfl¡ ◊̋¬ı±‡ÀÚ± ¢∂Lö ’¸˜œ ˛̊± ¸±ø˝√√Ó¬…1 ˆ¬“1±˘Õ˘ ’±·¬ıÏ¬ˇ± ◊̋ÀÂ√º
fl¡ø•ÛÎ◊¬È¬±1Ó¬ ˆ¬±1Ó¬œ˚˛ ˆ¬±¯∏±1 ¬ı…ª˝√√±1 õ∂Ô˜ ŒÓ¬À‡ÀÓ¬˝◊ fl¡ø1øÂ√˘º ŒÓ¬À‡Ó¬1 ëŒõ∂˜Ó¬ ¬Ûø1À˘“± ŒÚøfl¡∑í ¢∂Lö‡Ú
fl¡ø•ÛÎ◊¬È¬±1Ó¬ ’¸˜œ˚˛± ’±‡À1À1 ø˘‡± õ∂Ô˜‡Ú ¢∂Löº

·øÌÓ¬1 Î◊¬¬Ûø1 ø¬ıøˆ¬iß ø¬ı¯∏˚˛Ó¬ Ó¬N·Ò≈1 Œ˘‡øÚÀ1 ’¸˜œ˚˛± ¸±ø˝√√Ó¬… Ê√·Ó¬ È¬Úøfl¡˚˛±˘ fl¡1± √M√√√1 ¤‡Ú
Î◊¬À~‡À˚±·… ¢∂Lö ∆˝√√ÀÂ√ ¸≈Ò±fl¡F1 ·œÓ¬1 ¸˜œé¬±Rfl¡ 1‰¬Ú± ëˆ”¬À¬ÛÚ ˝√√±Ê√ø1fl¡±1 ·œÓ¬ ’±1n∏ 1Ôíº ˝◊˚˛±1 Î◊¬¬Ûø1› ëŒ˜±1
ø˙é¬± ’±1n∏ Œ˜±1 ø˙é¬fl¡í, ëøÚ «̃̆  õ∂ˆ¬±1 ·œÓ¬ ’±1n∏ Ú±1œ1 Ê√œªÚ Ú√œí, ëÙ¬ø˘ Œ˘±ª± ¬ı≈1?œí, ë˜ÀÚ Œ˜±1 fl¡ ◊̋Ú± ø¬ı‰¬±À1í,
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ëø˜Â√ &ª±˝√√±È¬œí, ëqˆ¬ ø√Ú1 øÚ‚«∞È¬í, ëŒ‡±‰¬± ø¬ıg± ¬ı≈1?œí ŒÓ¬À‡Ó¬1 Œfl¡ ◊̋‡Ú˜±Ú Î◊¬À~‡À˚±·… ¢∂Löº ŒÓ¬À‡ÀÓ¬ ’±À˜ø1fl¡±
øÚ¬ı±¸œ ’±Ú ¤Ê√Ú ’¸˜œ˚˛± ¸≈-¸ôL±Ú 1+¬Û˜ ˙˜«±1 ¸˝√√À˚±·Ó¬ ¬Û≈1øÌ ’¸˜œ˚˛± ø‰¬1 Œ¸Î◊¬Ê√ ·œÓ¬¸˜”˝√√ øÎ¬øÊ√ÀÈ¬˘
¬ÛXøÓ¬À1 ¸—1é¬Ì fl¡ø1 ∆Ô ∆·ÀÂ√º

˙œÓ¬fl¡±˘Ó¬ õ∂øÓ¬¬ıÂ√À1 ◊̋ ¤¬ı±1 Œ˚±1 √̋√±È¬Õ˘ ’±ø √̋√ ¸˜˚̨ fl¡È¬± ◊̋øÂ√̆  ø¬ıø˙©Ü ¸±ø √̋√øÓ¬…fl¡·1±fl¡œÀ˚̨º ¤ ◊̋¬ı±À1± ˙œÓ¬fl¡±˘Ó¬
Œ˚±1˝√√±È¬Õ˘ ’˝√√±1 øÈ¬fl¡Ó¬ Sê˚˛ fl¡ø1 ∆ÔøÂ√˘º ŒÓ¬›“1 ø¬ÛÓ‘¬ Î◊¬¬Û±‰¬±˚« Ù¬ÌœÒ1 √M√√√1 Œ¸±“ª1ÌÓ¬ ¤È¬± Ú…±¸ ·Í¬Ú fl¡ø1
Ê√ij¶ö±Ú Ó¬1±Ê√±Ú ·±˚˛Ú ·±ª“Ó¬ ˙—fl¡1À√ª ø˙q øÚÀfl¡Ó¬Ú Ú±˜1 ¤‡Ú ø¬ı√…±˘˚˛ ¶ö±¬ÛÚ fl¡ø1øÂ√˘º Ó¬≈√¬Ûø1 ‰¬˝√√1‡Ú1
Œ‰¬±˘±Ò1±Ó¬ Ê√±Ó¬œ˚˛ ø¬ı√…±˘˚˛1 ¬ı±À¬ı øÓ¬øÚ ø¬ı‚± ≈√fl¡Í¬± ˜±øÈ¬ √±Ú fl¡ø1 ¤È¬± ¬ı‘˝√» ˆ¬ªÀÚ± øÚ˜«±Ì fl¡ø1 ø√øÂ√˘º ¤˝◊ ˆ”¬ø˜,
·‘̋ √√ ’±ø√ ø¬ÛÓ‘¬ Ù¬ÌœÒ1 √M√√√1 Ú±˜1 Î◊¬»¸·«± fl¡ø1øÂ√̆ º ¬Û±Â√Ó¬ Ê√±Ó¬œ ˛̊ ø¬ı√…±˘À ˛̊ ŒÓ¬À‡Ó¬1 ø¬ÛÓ‘¬ Ù¬ÌœÒ1 √M√√√ ’±1n∏ ø¬ı≈√̄ ∏œ
˜ø˝√√˘± 1ÀPù´1œ √M√√√1 Ú±˜Ó¬ ¬Û‘ÔÀfl¡ ≈√øÈ¬ ˆ¬ªÚ øÚ˜«±Ì fl¡À1º

¸øg˚˛± ‰¬±˝√√ fl¡±¬Û ‡±˝◊ øfl¡¬ı± ¤È¬± ø˘À‡“± ¬ı≈ø˘ ŒÈ¬¬ı≈˘Ó¬ ¬ıÀ˝√√±ÀÓ¬˝◊ ŒÙ¬±ÚÀÈ¬± ¬ı±øÊ√˘º ˜±1 ŒÙ¬±Úº ø1ø‰¬ˆ¬ fl¡ø1˘Ó¬
˜±À˚˛ fl¡íÀ˘ñ ë‡¬ı1 ¤È¬± ¬Û±ø˘ÀÚ∑ ø√˘œ¬Û √M√√√‰¬±1 Ï≈¬fl¡±˘ øÚÎ◊¬Ê√Ó¬ ø√ ’±ÀÂ√ºí ˜˝◊ ô¶t ∆˝√√ 1À˘±º ˜±1 ˘·Ó¬ ’±1n∏
fl¡Ô± ¬Û±øÓ¬¬ı ŒÚ±ª±ø1À˘“±º ˜±À˚˛ ¬ı≈øÊ√ ¬Û±˝◊ ŒÙ¬±ÚÀÈ¬± fl¡±øÈ¬ ø√À˘º fl¡Ô±¯∏±1 ø¬ıù´±¸ fl¡ø1¬ıÕ˘ È¬±Ú ¬Û±˝◊øÂ√À˘“±º ŒÓ¬À‡Ó¬1
ˆ¬±ø·Ú Œ¬ı±ª±1œÕ˘ ŒÙ¬±Ú fl¡ø1 ‡¬ı1 ˘íÀ˘±º ¤ÀÚfl≈¡ª± ˘±ø·øÂ√˘ Œ˚Ú Â√±11 ›‰¬1Õ˘ Ï¬±¬Ûø˘˚˛±˝◊ ˚±˜º ¤¬ı±1 Â√±1fl¡
‰¬±¬ıÕ˘ Œ¬Û±ª± ˝√√íÀ˘º ˘À· ˘À· Â√±11 ‚øÚá¬ ≈√Ê√Ú Â√±1fl¡ ‡¬ı1 ø√À˘“±º Â√±1 Œ˚±1˝√√±È¬Õ˘ ’˝√√±1 ø√Ú ø˝√√‰¬±¬Û fl¡ø1
’±øÂ√À “̆±º ˝√√Í¬±» ‡¬ı1ÀÈ¬±Àª ¬ı1 ≈√‡ ø√À˘º Â√±11 ø¬ı ∏̄À ˛̊ õ∂Ô˜ Œ˜±1 ˜±1 ≈̃‡ÀÓ¬ ◊̋ qøÚøÂ√À “̆± ’±1n∏ ‘̃Ó≈¬…1 ‡¬ıÀ1± ˜±À ˛̊̋ ◊
ø√À˘º øfl¡ ’±‰¬ø1Ó¬∑ ’±1n∏ õ∂Ô˜ Â√±1fl¡ ˜˝◊ ˘· ¬Û±˝◊øÂ√À˘“± Œ˜±1 ˜±1 Î◊¬¬Ûø¶öøÓ¬À˝◊º Â√±11 ·˘ ·ø˘˚˛± ˜±ÀÓ¬À1 Œfl¡±ª±
fl¡Ô±À¬ı±1 ’±øÊ√› fl¡±ÌÓ¬ ¬ı±øÊ√ Ô±Àfl¡º 2005 ‰¬Ú1 ¬Û1±˝◊ Â√±1fl¡ ˘· ¬Û±˝◊ ’±ø˝√√ÀÂ√“±º õ∂Ô˜ ˘· ¬Û±˝◊øÂ√À˘“± &ª±˝√√±È¬œ
’øˆ¬˜≈‡œ ˚±S±Ó¬ ’±˜øÚÓ¬ ‰¬±˝√√ ‡±›“ÀÓ¬º ‰¬±˝√√ ‡±˝◊ Ô±Àfl¡“±ÀÓ¬ ˜±À˚˛ Œ˜±fl¡ ∆fl¡øÂ√˘ ë’í˝◊ ¸1n∏1 ¬Û1± ˘· ¬Û±¬ıÕ˘ ø¬ı‰¬±ø1
Ôfl¡± ˜±Ú≈˝√√Ê√Ú ‰¬±í ¤fl¡ ¬ı≈Ê√±¬ı ŒÚ±ª±1± ’±ÚµÀ1 ˆ¬ø1 ¬Ûø1øÂ√˘ Œ˜±1 ˜Úº ŒÓ¬øÓ¬˚˛±1 ¬Û1±˝◊ Â√±11 ˘·Ó¬ ŒÙ¬±Ú Œ˚±À·˝◊
√̋√›“fl¡ ¬ı± ¬ı…øMê·Ó¬ ˆ¬±À¬ı ◊̋ √̋√›“fl¡ Œ˚±·±À˚±· 1±ø‡øÂ√À “̆±º Œ˚±1 √̋√±È¬Õ˘ ’±ø √̋√À˘ Â√±11 ‚1Õ˘ ∆·øÂ√À “̆±º ø¬ı√…±˘ ˛̊1 ˘í1±-

ŒÂ√±ª±˘œÀfl¡ ◊̋È¬±1 ‡¬ı1 ˘í¬ıÕ˘ Ú±¬Û±˝√√ø1øÂ√˘º ¸fl¡À˘±À1 ˘·Ó¬ ø˜ø˘¬ı ¬Û1± ˜±øÈ¬1 ˜±Ú≈̋ √√ Œ˚Ú ¶§̂ ¬±ª1 ’±øÂ√˘º ¸—·œÓ¬,
·øÌÓ¬ ¤˝◊À¬ı±1 ∆˘À˚˛˝◊ ¬ı…ô¶ ’±øÂ√˘º Â√±S-Â√±Sœ1 ˘·Ó¬ ¸˜˚˛ fl¡È¬±˝◊ Œ¬ıøÂ√ ˆ¬±˘ ¬Û±˝◊øÂ√˘º 2014 ‰¬ÚÓ¬ ’±˜±1
ø¬ı√…±˘˚˛Ó¬ Œ˚±1˝√√±È¬1 ø¬ıøˆ¬iß ø¬ı√…±˘˚˛1 Â√±S-Â√±Sœ¸fl¡˘1 ˘·Ó¬ ¤øÈ¬ ’ôL1—· ’±˘±¬Û ’Ú≈á¬±Ú ’Ú≈øá¬Ó¬ fl¡ø1 ¸≈‡œ
∆˝√√øÂ√À˘“±º ˝◊˚˛±1 Î◊¬¬Ûø1› ’±˜±1 ø¬ı√…±˘˚˛Ó¬ Úª˜ ’±1n∏ √˙˜ Œ|ÌœÓ¬ ·øÌÓ¬1 ¬Û±Í¬√±Ú fl¡ø1øÂ√˘º Œ˜±1 ë·øÌÓ¬
’øˆ¬Ò±Úí‡Ú õ∂dÓ¬ fl¡ø1 Î◊¬ø˘˚˛±›ÀÓ¬ Œ˜±fl¡ ˚ÀÔ©Ü ¸˝√√±˚˛ fl¡ø1øÂ√˘ ’±1n∏ Î◊¬»¸±˝√√, Œõ∂1Ì± ø√øÂ√˘º 2017 ‰¬ÚÓ¬ ë˙sí1
Î◊¬À√…±·Ó¬ ø¬ı¯∏≈û1±˜ ¬ı1n∏ª± ˝√√í˘Ó¬ Œ˝√√±ª± ¢∂LöÀ˜˘±1 ¸±˜1øÌ ¸ˆ¬±1 ˆ¬±¯∏ÌÓ¬ ˆ¬±¯∏Ì ’±·¬ıÏ¬ˇ±˝◊ Ôfl¡±1 ˜±Ê√ÀÓ¬, ŒÓ¬À‡Ó¬1
¬ıMê¬ı…Ó¬ Â√±S-Â√±Sœ¸fl¡˘1 õ∂øÓ¬ ·øÌÓ¬1 ø¬ı¯∏À˚˛ øfl¡Â≈√ fl¡Ô± ∆fl¡ Ôfl¡±1 ˜±Ê√Ó¬ Œ˚øÓ¬˚˛± Œ˜±1 Ú±˜ ∆˘øÂ√˘ ˜˝◊ Ô˜øfl¡
∆1øÂ√À˘“± ’±1n∏ ’±ÚøµÓ¬ ∆˝√√øÂ√À˘“±º ˝◊˜±Ú ¤‡Ú Î¬±„√√1 ¸ˆ¬±Ó¬ ¸fl¡À˘±À1 ¸ij≈‡Ó¬ Œ˜±1 Ú±˜º ø¬ıÀ˙¯∏Õfl¡ Â√±11 ˜≈‡Ó¬º
¤È¬± Œ˚Ú Î¬±„√√1 ’±˙œ¬ı«±√ ’±øÂ√˘ Œ˜±1 ¬ı±À¬ı Œ¸˝◊ÀÈ¬±º

ëfl¡±fl¡ø˘ øfl¡ ‡¬ı1, ˆ¬±À˘ ’±Â√±∑ ˜ ◊̋ Œ˚±1˝√√±È¬ ¬Û±À “̆±ø˝√√ Œ√ ◊̋º ŒÓ¬±˜±1 ˘í1±-ŒÂ√±ª±˘œ ˝√√“Ó¬1 øfl¡ ‡¬ı1, ¬ÛÏ¬ˇ±-qÚ±
fl¡ø1ÀÂ√ÀÚ, ’—fl¡ fl¡ø1ÀÂ√ÀÚ∑ ¤˝◊¬ı±1 Œ¸±Úfl¡±À˘ ’±ø˝√√À˘“± Œ√˝◊º ¬ıUÓ¬ ø√Ú Ô±øfl¡˜º Ó≈¬ø˜ ·øÌÓ¬1 fl¡Ô± ¬Û±øÓ¬¬ıÕ˘ ¬ıUÓ¬
¸˜˚˛ ¬Û±¬ı±º ¸√±˚˛ Œfl¡±ª± Ú˝√√˚˛ fl¡Ô± ¬ıUÓ¬ Ô±øfl¡À˚˛˝◊ ·í˘ qøÒ¬ıÕ˘ ˝√√±– ˝√√±–º ’±ø˝√√¬ı± ŒÓ¬±˜±1 Œ˚øÓ¬˚˛± ¸˜˚˛ ¸≈ø¬ıÒ±
˝√√˚˛º ˜˝◊ ’±ÀÂ√“±º ŒÙ¬±Ú ¤È¬± fl¡ø1 Ê√Ú±¬ı± Œfl¡øÓ¬˚˛± ’±˝√√±ºî ˝√√“±ø˝√√ ˝√√“±ø˝√√ ·˘·˘œ˚˛± ˜±ÀÓ¬À1 ¤ÀÚÕfl¡ fl¡í¬ıÕ˘ ˜±øÓ¬¬ıÕ˘
Â√±1 ’±1n∏ Ú±˝◊º ¤ÀÚfl≈¡ª± ˘±À· Â√±À1 Œ˚Ú øÚÀÊ√ Ê√±øÚøÂ√˘ ’±1n∏ Â√±1fl¡ Ú±¬Û±˜ ¬ı≈ø˘ ’±1n∏ Œ¸˝◊ fl¡±1ÀÌ˝◊ Œ˚Ú ¸fl¡À˘±
fl¡Ô± qøÒ¬ıÕ˘ ’±1n∏ ¬Û±øÓ¬¬ıÕ˘ ∆fl¡øÂ√˘º Œ˚±ª± ¬ıÂ√1 2018 ‰¬ÚÓ¬ Œ˚±1˝√√±È¬ ’±ø˝√√ ŒÙ¬±ÚÓ¬ Œ˜±fl¡ Œfl¡±ª± fl¡Ô± ¤˝◊¯∏±1º
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Â√±11 ˘·Ó¬ fl¡Ô± ¬Û±ÀÓ¬±ÀÓ¬ ¤È¬± ¤È¬±Õfl¡ ·øÌÓ¬1 ◊̋ÀÈ¬± ø¸ÀÈ¬± ¬Û±ÀÓ¬±ÀÓ¬ ≈√‚∞È¬± øÓ¬øÚ‚∞È¬± ¸˜ ˛̊ Œfl¡ÀÚÕfl¡ ¬Û±1 √̋√̊ ˛ fl¡í¬ı ◊̋
ŒÚ±ª±À1º ¸˝√√Ê√, ¸1˘ˆ¬±À¬ı ¬ı≈Ê√±˝◊ ø√À˚˛ ¸fl¡À˘±º Â√±11 ¬Û1± ¬ıU fl¡Ô± ø˙øfl¡À˘± ’±1n∏ ¬ıU Ô±øfl¡ ·í˘º Â√±11 ˜‘Ó≈¬…1
‡¬ı1 ¸“‰¬± ¬ı≈ø˘ ¢∂˝√√Ì fl¡ø1¬ıÕ˘ ¬ı1 fl¡©Ü ¬Û±›“ ˜ÚÀÈ¬±Ó¬, øfl¡c ¢∂˝√√Ì fl¡ø1¬ı˝◊ ˘±ø·¬ıº ø√Ú, ˜±˝√√ ø˝√√‰¬±¬Û fl¡ø1 ’±øÂ√À˘“± Â√±1
’±ø˝√√¬ı ¤˝◊ÀÈ¬± ¸≈øÒ˜, Œ¸˝◊ÀÈ¬± ¸≈øÒ˜ Â√±11 ›‰¬1Õ˘ ˚±˜, fl¡Ô± ¬Û±øÓ¬˜....... Ú±˝◊, Â√±1 ’±1n∏ Ú±˝◊º Â√±1 ˚íÀÓ¬˝◊ ’±ÀÂ√
fl≈¡˙À˘ Ô±fl¡fl¡º Â√±11 ’±R±˝◊ ˙±øôL ˘±ˆ¬ fl¡1fl¡º

fl¡±fl¡ø˘ ¬ı1Í¬±fl≈¡1 Œ˚±1˝√√±È¬1 Ó¬1±Ê√±Ú ˝√√±˝◊ ¶≥®˘1 ·øÌÓ¬1 ø˙é¬ø˚˛Sœ ’±1n∏
’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú1 Œ˚±1˝√√±È¬ ˙±‡±1 ¸•Û±ø√fl¡±º

[  ìø˙é¬±√±Ú1 ø¬ı ∏̄À˚̨ ¤È¬± fl¡Ô±Ó¬ ’±øÊ√1 ø¬ıÀ˙ ∏̄: ̧ fl¡˘1 ≈√È¬± √̆  ’±ÀÂ√º ¤È¬± √À˘ ̂ ¬±À¬ı Œ˚ ø˙é¬fl¡¸fl¡À˘

Â√±S-Â√±Sœ¸fl¡˘fl¡ ŒÓ¬›“À˘±fl¡1 ¬Û±Í¬1 ̧ √̋√±À ˛̊À1 ’±À˜±√ ø√¬ı ¬Û±ø1¬ı ̆ ±À·º ø˙é¬fl¡¸fl¡À˘ Ú±Ú± Î◊¬¬Û±À ˛̊À1

Â√±S-Â√±Sœ¸fl¡˘fl¡ ’±À˜±√ ̆ ·± ◊̋ Ô±øfl¡¬ı ¬Û±ø1À˘À˝√√  Â√±S-Â√±Sœ¸fl¡À˘ ¶≥®˘Õ˘ ’±ø˝√√¬ıÕ˘ ̂ ¬±˘ ¬Û± ˛̊ ’±1n∏

¬ÛÏ¬ˇ±qÚ± fl¡ø1 ’±Úµ ˘±ˆ¬ fl¡À1º ¤˝◊ ø‰¬ôL±Ò±1±1 õ∂ˆ¬±ªÀÓ¬ ’±øÊ√1 ¬Û±Í¬…¬Û≈øÔø¬ı˘±fl¡ 1—‰¬„√√œ˚˛± ∆˝√√ÀÂ√º

¬Û±Í¬…¬Û≈øÔÓ¬ 1¸ ̆ À·±ª± fl¡ø˜flƒ¡ Â√ø¬ı1 ø¬ı˙√ ¬ı…ª √̋√±1 fl¡1± ∆ √̋√ÀÂ√ ’±1n∏ ’±Ú Î◊¬¬Û±À˚̨À1 ’±À˜±√Ê√Úfl¡ fl¡ø1¬ıÕ˘

Œ‰¬©Ü± fl¡1± ∆˝√√ÀÂ√º ¤˝◊¸fl¡˘1 ˜ÀÓ¬ ø˙é¬Àfl¡ ·œÓ¬ ·±˝◊, Ú±ø‰¬¬ı±ø·, Œˆ¬„≈√√‰¬±ø˘ fl¡ø1 ¬ı± ˝√√“±ø˝√√ Î◊¬Í¬± ·ä ∆fl¡

’±À˜±√ ø√¬ı ¬Û±ø1À˘À˝√√ ¬ı1 ̂ ¬±˘ fl¡Ô±º

’±ÚÀÈ¬± √̆ 1 ̃ ÀÓ¬ ø˙é¬±√±Ú ¬ı1 · √̋√œÚ fl¡Ô±º ø˙é¬fl¡¸fl¡À˘ ¬Û±Í¬√±Ú fl¡À1“±ÀÓ¬  Â√±S-Â√±Sœ¸fl¡˘fl¡ ’±À˜±√

ø√¬ıÕ˘ Œ‰¬©Ü± fl¡ø1À˘, Œ¸˝◊ ¬Û±Í¬, Œ¸˝◊ ø˙é¬±fl¡ ¬Û±Ó¬˘ fl¡1±À˝√√ ̋ √√˚˛º Ó¬±ÀÓ¬ :±Ú ’Ê√«Ú fl¡ø1¬ıÕ˘ ̋ √√íÀ˘ Œ˚

fl¡ÀÍ¬±1 ¬Ûø1|˜ fl¡ø1¬ı ̆ ±À· Œ¸˝◊ ̧ Ó¬…ÀÈ¬±fl¡ ’±À˜±√1 Œ˚±À·ø√ ¬ı≈Ê√±¬ı ŒÚ±ª±ø1º

’±ø˜› ’ªÀ˙… ø¡ZÓ¬œ ˛̊ √˘1 ̃ Ó¬À˝√√ Œ¬ıøÂ√ ̧ ˜Ô«Ú fl¡À1“±º ø˙é¬fl¡¸fl¡À˘ ¬ÛÏ¬ˇ±qÚ± fl¡1±ÀÈ¬± ’±1n∏ :±Ú ̆ ±ˆ¬

fl¡1±ÀÈ¬±Àª˝◊ Œ˚ ‰¬1˜ ’±À˜±√ ’±1n∏ ’±Úµ1 fl¡Ô± Œ¸˝◊ÀÈ¬±  Â√±S-Â√±Sœ¸fl¡˘fl¡ ¬ÛøÓ¬˚˛Ú øÚ˚˛±¬ıÕ˘ Œ‰¬©Ü±

fl¡ø1¬ı ̆ ±À·º ¤Ê√Ú ’±À˜±√ ø˙äœ1 √À1 ’±Ú õ∂fl¡±À1  Â√±S-Â√±Sœfl¡ ’±À˜±√ ø√¬ıÕ˘ ø˙é¬fl¡¸fl¡À˘ Œ‰¬©Ü±

fl¡1±ÀÈ¬± ¬ı‘Ô±º ø¬ıÀ˙¯∏Õfl¡ ’±øÊ√1 ˚≈·Ó¬, ’±øÊ√1 ø‰¬ÀÚ˜± ’±1n∏ ŒÈ¬ø˘øˆ¬Â√Ú1 ˚≈·Ó¬  Â√±S-Â√±SœÀ˚˛ Œ˚øÓ¬˚˛±

Ú±Ú± Ò1Ì1 ’±À˜±√ø˙äœ ’±1n∏ ’±À˜±√ Œfl¡Ã˙˘ ̧ √± ˛̊ Î◊¬¬ÛÀˆ¬±· fl¡ø1¬ıÕ˘ ¬Û± ˛̊ Œ¸ ◊̋ ̊ ≈·Ó¬ ¤Ê√Ú ø˙é¬Àfl¡

’±À˜±√ø˙äœ1 √À1  Â√±S-Â√±Sœ¸fl¡˘fl¡ ’±À˜±√ ø√¬ıÕ˘ Œ‰¬©Ü± fl¡ø1À˘ ̋ √√̊ ˛ÀÓ¬± ̋ √√“±ø √̋√̊ ˛±Ó¬1 ¬Û±SÀ √̋√ ̋ √√í¬ıºî

Î¬0 ø√˘œ¬Û √M√√√ õ∂ÌœÓ¬ ìŒ˜±1 ø˙é¬± ’±1n∏ Œ˜±1 ø˙é¬fl¡î ¢∂Lö1¬Û1± Î◊¬X‘Ó¬ ]
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’±1yøÌ – ∆√ÚøµÚ Ê√œªÚÓ¬ ’±ø˜ ’±˜±1 ’˘øé¬ÀÓ¬ ·øÌÓ¬1 ¬ı…ª˝√√±1 õ∂‰≈¬1 ¬Ûø1˜±ÀÌ fl¡ø1 ’±ø˝√√ÀÂ√“±º “̧‰¬± fl¡Ô±
¬fl¡í¬ıÕ˘ ·íÀ˘ ’±ø˜ fl¡fl¡±, ’±ÀÊ√± fl¡fl¡±1 ø√ÚÀ1 ¬Û1± ◊̋ õ∂±À ˛̊±ø·fl¡ ·øÌÓ¬1 ¬ı…ª˝√√±1 fl¡ø1 ’±ø˝√√ÀÂ√“±º ø¬ı:±Ú1 1±Ìœ ·øÌÓ¬
øfl¡Â≈√ Œ˘±fl¡1 ¬ı±À¬ı Î◊¬¬Û˝√√±1 ’±1n∏ øfl¡Â≈√ Œ˘±fl¡1 ¬ı±À¬ı ¬ÛøÔfl‘¡» ˝√√˚˛º ·øÌÀÓ¬ Ó¬±˝√√±øÚ1 ¸ˆ¬…Ó¬±1¬Û1± ¬ıÓ¬«˜±ÚÕ˘Àfl¡ ˜±Ú≈˝√√1
Ê√œªÚ ¬Ûø1‰¬±˘Ú± Ó¬Ô± ¸˝√√Ê√ fl¡ø1ÀÂ√º ◊̋› ’±˜±1 ¸—¶¥®øÓ¬1 ¤fl¡ ¸—·œ ¶§1+¬Û ∆˝√√ ¬Ûø1ÀÂ√º ·øÌÓ¬ Œ˚Ú ¤fl¡ ¬ı±øg ŒÔ±ª±

”̧Ó¬±À √̋√º Œ¸ ◊̋ ”̧Ó¬± √̋√í˘ ø¬ıøˆ¬iß ≈̊øMê·Ó¬ é¬˜Ó¬± ’Ô«±» ø¬ıøˆ¬iß ≈̊øMêÀ1 ˜±Ú≈̋ √√1 ˜ÚÓ¬ ·ˆ¬œ1 “̧±‰¬ ¬ıUª±¬ıÕ˘ ¸é¬˜ ∆ √̋√ÀÂ√º
·øÌÀÓ¬ ˜±Ú≈˝√√1 ˙±1œø1fl¡,  ˜±Úø¸fl¡ ’±1n∏ ’±Ò…±øRfl¡ ¸fl¡À˘± ø√˙Àfl¡ ¸±˜ø1 ∆˘ÀÂ√º Œ¸À˚˛À˝√√ Œfl¡±ª± ∆˝√√ÀÂ√ ì¸fl¡À˘±À1
¬ı±À¬ı ·øÌÓ¬ºî

·øÌÓ¬1 ¸—:± – ·øÌÓ¬ ˙sÀÈ¬± ¢∂œfl¡ ˙s ‘Mathematics’ ˙s1 ¬Û1± ’±ø˝√√ÀÂ√º ˝◊˚˛±1 ’Ô« ì:±Ú Ó¬Ô±
õ∂:±Úîº ø¬ıøˆ¬iß Ê√ÀÚ ø¬ıøˆ¬iß ¸—:± ’±·¬ıÏ¬ˇ±˝◊ÀÂ√º Œ˚ÀÚ ’—fl¡1 ·ÌÚ± fl¡1±Àfl¡ ·øÌÓ¬ Œ¬ı±À˘º ø¬ıøˆ¬iß ¶ö±Ú, õ∂¶ö±Ú,
¬Ûø1ªÓ¬«Ú ’±ø√ ¸±À¬ÛÀé¬ Œ˘±ª± ¸±—ø‡…fl¡ ˜±Úfl¡ ·øÌÓ¬ Œ¬ı±À˘º ¬ı…ª˝√√±ø1fl¡ ·øÌÓ¬ ¬ı± ˚≈øMê·Ó¬ ˜±Ú ¬ı…ª˝√√±11 Œé¬SÀÓ¬±
¬ı…ª˝√√+Ó¬ ˝√√˚˛º ·øÌÓ¬ ¬ı±ô¶ª Ê√œªÚÓ¬ ø¬ı˜”Ó¬« Ú˝√√˚˛ ’±1n∏ Œ¸À˚˛À˝√√ ’±˜±1 ¬ı±À¬ı ˝◊˚˛±1 ¬ıU˘ ¬ı…ª˝√√±1 ¸yª ∆˝√√ÀÂ√º

Aristotle 1 ˜ÀÓ¬ Mathematics is the science of quantity,  ·øÌÓ¬ ø¬ı:±Ú1 ¬ıUÀÓ¬± ¸”SÓ¬
¬ı…ª˝√√+Ó¬ ˝√√˚˛º Œ¸À˚˛À˝√√ ·øÌÓ¬fl¡ ìø¬ı:±Ú1 ¸”S Ó¬Ô± ˆ¬±¯∏±î ìø¬ıù´1 ˆ¬±¯∏±î ’±1n∏ ì¸˜¢∂ ø¬ı:±Ú1 1±Ìœî ¬ı≈ø˘ ’øˆ¬ø˝√√Ó¬
fl¡1± ˝√√˚˛º

¸—‡…±Rfl¡ ·øÌÓ¬fl¡ ¬ı…ª˝√√±1 fl¡1±˝◊ ·øÌÓ¬1 ˜”˘ ˘é¬… Ú˝√√˚˛º ø¬ıøˆ¬iß ·øÌÓ¬:˝◊ ¬ı≈Ê√±˝◊ÀÂ√ Œ˚ ·øÌÓ¬1 ˚≈øMê¸ijÓ¬
¬ı…ª √̋√±À1 ◊̋ √̋√í˘ ◊̋̊ ˛±1 ”̃̆ º ·øÌÀÓ¬ ˜±Ú≈̋ √√1 ˜Ú1 ˆ¬±¬ı ¬ı‘øX fl¡À1, ’±RøÚˆ¬«1˙œ˘Ó¬± õ∂√±Ú fl¡À1, øÚˆ¬«1Ó¬±À1 ¤È¬± ¸—fl¡ä
˘í¬ı ¬Û±À1 ’±1n∏ ø¬ıøˆ¬iß Œé¬SÓ¬ ’±·1Ì≈ª± ˝√√í¬ı ¬Û±À1º

ø¬ıøˆ¬iß Œé¬SÓ¬ ·øÌÓ¬1 ¬ı…ª˝√√±1 –
‹øÓ¬˝√√±ø¸fl¡ ø√˙ – ø¸i§≈+ Î◊¬¬ÛÓ¬…fl¡±1 Ó¬Ô± Œ˜Â√í¬ÛÀÈ¬ø˜˚˛± ¬ı±¸œÀ˚˛ Œ¬Û±Ú õ∂ÔÀ˜ Œ˚øÓ¬˚˛± 1±ô¶±-‚±È¬ ¬ı±øgøÂ√˘,

ŒÓ¬øÓ¬ ˛̊± ◊̋ ø¬ıøˆ¬iß øSÀfl¡±Ì Ê√±Ó¬œ ˛̊ ◊̋È¬± ¬ı…ª √̋√±1 fl¡ø1øÂ√̆ , ’±1n∏ ¸fl¡À˘±ÀÓ¬ ·ÌÚ± õ∂À ˛̊±· fl¡ø1øÂ√̆ º øÍ¬fl¡ ¤Àfl¡√À1 ◊̋ ¬ı≈1?œ
õ∂ø¸X ø¬ıøˆ¬iß ‰¬Ú Ó¬±ø1‡ ’±ø√Ó¬ ’—fl¡˝◊ ¬ı…ª˝√√±1 ˝√√˚˛º

’Ô«ÕÚøÓ¬fl¡ ø√˙ – ¬ıÓ¬«˜±Ú ø¬ıøˆ¬iß Œ¬ı¬Û±1-¬ı±øÌÊ√…1 ø˝√√‰¬±¬Û 1‡± ø¬ıøˆ¬iß ¬ıÊ√±1-¸˜±11 ø˝√√‰¬±¬Û 1‡±1 Œé¬SÀÓ¬±
’—fl¡1 ¬ı…ª˝√√±1 ˝√√˚˛ºs

¸fl¡À˘±À1 ¬ı±À¬ı ·øÌÓ¬

øÎ¬•Ûœ fl¡ø˘Ó¬±

Œ‰¬˜øÚ ˛̊±1 ø˙Ó¬±Ú
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1±Ê√ÕÚøÓ¬fl¡ ø√˙ – Œ˙ ¤‡Ú1 ˜≈Í¬ Ê√Ú¸—‡…±1 ø˝√√‰¬±¬Û 1‡±, ø¬ıøˆ¬iß ¸˜¸…±1 ¸˜±Ò±Ú1 ¬ı±À¬ı È¬fl¡± ¬Û˝◊‰¬±1
ø˝√√‰¬±¬Û 1‡±1 Œé¬SÓ ’—fl¡˝◊¬ õ∂±Ò±Ú… ˘±ˆ¬ fl¡ø1 ’±ø˝√√ÀÂ√º

∆√ÚøµÚ Ê√œªÚÓ¬ ·øÌÓ¬1 ¬ı…ª˝√√±1 – 1±øÓ¬¬Û≈ª± q˝◊ Î◊¬Í¬±1¬Û1± ’±1y fl¡ø1 1±øÓ¬ qª±Õ˘Àfl¡ ·øÌÓ¬À1˝◊
¬ı…ª˝√√±1 fl¡ø1 ’±ø˝√√ÀÂ√“±º

1±øÓ¬¬Û≈ª± q ◊̋ Î◊¬øÍ¬À ˛̊̋ ◊ Œ‰¬±ª± ‚Î¬ˇœÀÈ¬±Ó¬ ·øÌÓ¬À1 ¬ı…ª √̋√±1 ∆ √̋√ÀÂ√º Ó¬±1 ø¬ÛÂ√Ó¬ ≈̃‡- √̋√±Ó¬ ŒÒ±›“ÀÓ¬ øfl¡˜±Ú ¬Ûø1˜±Ì1
¬Û±Úœ1 õ∂À˚˛±Ê√Ú Ó¬±ÀÓ¬› ·øÌÓ¬À1˝◊ ¬ı…ª˝√√±1º ‰¬±˝√√ ¬ıÚ±›ÀÓ¬ øfl¡˜±Ú ‰¬±˜≈‰¬ Œ‰¬øÚ, ‰¬±˝√√¬Û±Ó¬ ˘·±, fl¡±À¬Û±11 ŒÊ√±‡,
ø¬ı√…±˘˚˛Õ˘ ˚±›“ÀÓ¬ øfl¡˜±Ú ¸˜˚˛ ˘±ø·˘ ˝◊Ó¬…±ø√ ¸fl¡À˘±ÀÓ¬ ·øÌÓ¬º Œ¸À˚˛À˝√√ ·øÌÓ¬1 ˜˝√√Q ¸¬ı«S ø¬ı1±Ê√˜±Úº

’Ú…±Ú… ø√̇  – fl‘¡ø ∏̄À ˛̊̋ ◊ fl‘¡ ∏̄fl¡1 Ê√œªÚº ¤ ◊̋ fl‘¡ø ∏̄fl¡± «̊Ó¬ ¬ı…ª √̋√+Ó¬ ¤ø¬ıÒ “̧Ê√≈ø˘ √̋√í˘ Ú±„√√̆ , ø˚ ’±˜±1 ¸fl¡À˘±À1
¬Ûø1ø‰¬Ó¬º ¤ ◊̋ Ú±„√√˘ÀÈ¬±Ó¬ øSÀfl¡±Ìø˜øÓ¬1 õ∂À ˛̊±· ∆˝√√ÀÂ√º ¬ı±ø1 ∏̄±fl¡±˘Ó¬ Œ˚øÓ¬ ˛̊± Œ¬ı±fl¡± ˝√√ ˛̊ ŒÓ¬øÓ¬ ˛̊± Ú±„√√˘1 Ù¬±˘ÀÈ¬± 4
[‰¬±ø1] ’±„≈√√ø˘ ¬ıÏ¬ˇ±˝◊ Œ˘±ª± ˝√√˚˛ ’±1n∏ ˝◊˚˛±fl¡ ëŒ¸Î◊¬í ¬ı≈ø˘ fl¡˚˛º ‡1±ø˘ Œ˚øÓ¬˚˛± qfl¡±Ú ˝√√˚˛ ŒÓ¬øÓ¬˚˛± Œ‡øÓ¬1 ¬ı±À¬ı ¬ı1
’¸≈ø¬ıÒ± ˝√√˚˛, Œ¸À˚˛À˝√√ 4 [‰¬±ø1] ’±„≈√√ø˘1¬Û1± 2 [≈√˝◊] ’±„≈√√ø˘ fl¡˜±˝◊ ø√˚˛± ˝√√˚˛ ’±1n∏ ˝◊˚˛±fl¡ ëÎ◊¬Î¬í ¬ı≈ø˘ Œfl¡±ª± ˝√√˚˛º

Œ‡øÓ¬1 ¬ı±À¬ı ¬ı…ª˝√√+Ó¬ ’±Ú ¤ø¬ıÒ ¸“Ê√≈ø˘ ˝√√í˘ Œfl¡±1º ¤˝◊ Œfl¡±11 Ú±˘Î¬±˘Ó¬ Œfl¡±1 ‡Ú ˘·±›“ÀÓ¬ 60 øÎ¬¢∂œ
Œfl¡±Ì fl¡ø1 ˘À·±ª± ˝√√˚˛ ŒÓ¬øÓ¬˚˛± ¬ıÚ ø‰¬fl≈¡Ú±¬ıÕ˘ ¸˝√√Ê√ ˝√√˚˛º

Œ˚øÓ¬˚˛± ¬ÛÔ±1Ó¬ fl¡øÍ¬˚˛± Œ1±ª± ˝√√˚˛, ŒÓ¬øÓ¬˚˛± fl¡øÍ¬˚˛±À¬ı±11 ”√1Q Ê√≈ø‡ ‰¬±˝◊À˝√√ Œ1±ª± ˝√√˚˛º ’Ô«±» fl‘¡ø¯∏Àé¬SÀÓ¬±
·øÌÓ¬1 ¬ıU˘ ¬ı…ª˝√√±1 ˝√√ ˛̊º

ø¬ıU ’¸˜œ˚˛±1 ¬ı≈fl≈¡1 fl≈¡È≈¬˜º ø¬ıU1 ¬ıÓ¬1Ó¬ õ∂ÀÓ¬…fl¡ ’¸˜œ˚˛±1 ‚À1 ‚À1 ŒÏ¬“fl¡œ1 ˙s1 ‡˘fl¡øÚ qøÚ¬ıÕ˘ Œ¬Û±ª±
˚± ˛̊º øfl¡c Ê√±øÚ¬ıÕ˘ ¬Û± ◊̋ ’“±‰¬ø1Ó¬ √̋√›“ Œ˚ ¤ ◊̋ ŒÏ¬“fl¡œ ˙±˘ÀÓ¬± ·øÌÓ¬À1 ◊̋ õ∂À ˛̊±· ∆ √̋√ÀÂ√º ¤ ◊̋ ŒÏ¬“fl¡œ˙±˘‡Ú ¬ıU˘ ’—˙Ó¬
90 øÎ¬¢∂œ Œfl¡±Ì fl¡ø1 Ô±Àfl¡ ’±1n∏ ˙˘±Î¬±À˘ 180 øÎ¬¢∂œ Œfl¡±Ì fl¡ø1 Ô±Àfl¡º

˜˝√√±˜±Úª ˜˝√√±R± ·±gœÀ˚˛› ’¸˜œ˚˛± ø˙ø¬ÛÚœ1 &Ì ·±˝◊øÂ√˘, ŒÓ¬›“À˘±fl¡1 Ó¬“±Ó¬-Œ¬ı±ª±1 fl¡±ø1fl¡1œ ø¬ı√…± Œ√ø‡º
’Ô«±» Ó¬“±Ó¬˙±˘‡Ú ’¸˜œ ˛̊± ø˙ø¬ÛÚœ¸fl¡˘1 ¬ı≈fl≈¡1 ’±À¬Û±Úº ¤ ◊̋ Ó¬“±Ó¬˙±˘‡ÀÚ± ¤fl¡ ·øÌÓ¬1 ˜˝√√±¸±·1º Ó¬“±Ó¬1 ‰¬±ø1È¬±
‡≈“È¬± ’±˚˛Ó¬±fl‘¡øÓ¬1 ˝√√˚˛ ’±1n∏ ˜±ø1À1 ¬ı±øg Œ˘±ª± ˝√√˚˛ ¤˝◊ ˜±ø1Àfl¡˝◊Î¬±˘fl¡ ë¸“±Àfl¡“±˜±ø1í Œ¬ı±À˘º ˝◊ Ó¬“±Ó¬˙±˘1 ˘·Ó¬
60 øÎ¬¢∂œ Œfl¡±Ì fl¡ø1 Ôfl¡± Œ√‡± ˚±˚˛º ¸”Ó¬± fl¡±øÈ¬¬ıÕ˘ ¬ı…ª˝√√±1 fl¡1± ˚“Ó¬1 Ó¬±ÀÓ¬›“ ·øÌÓ¬ ¬ı…ª˝√√+Ó¬ ˝√√˚˛º

‚1 ¸Ê√±1 ¬ı±À¬ı ø¬ıøˆ¬iß ’±‰¬¬ı±¬ı ’±˚˛Ó¬±fl‘¡øÓ¬, ŒÚ ¬ı·«±fl‘¡øÓ¬1 ˝√√í¬ı ¤˝◊À¬ı±11 ŒÊ√±‡ Œ˘±ª±1 ¬Û1± ‚11 √Ê√«±,
ø‡ø1fl¡œ1 ŒÙË¬˜À¬ı±1, ˝◊ÀÈ¬±1 ˘·Ó¬ ø¸ÀÈ¬±Àª 90 Œfl¡±Ì fl¡ø1 Ôfl¡± Œ√‡± ˚±˚˛º ·1n∏-Â√±·˘œ ¬ıg± ¬Û‚±Î¬±˘, ˜±Â√ ˜±ø1¬ıÕ˘
¬ı…ª˝√√±1 fl¡1± Ê√±˘‡Ú, ÿÌ ·“±øÔ¬ıÕ˘ ¬ı…ª˝√√±1 fl¡1± ¸”Ó¬±, ·‘ø˝√√Úœ¸fl¡À˘ ¬ı…?Ú 1±Àg±ÀÓ¬ ¬ı…ª˝√√±1 fl¡1± Œfl¡“‰¬±˜±˘ Œ˚ÀÚ
Œ‰¬øÚ, ‰¬±˝√√¬Û±Ó¬, øÚ˜‡, ˝√√±˘øÒ, ˜Â√˘± ’±ø√ Î◊¬¬Û±√±Ú¸˜”˝√√ ¬ı…ª˝√√±11 Œé¬SÀÓ¬± ·øÌÀÓ¬˝◊ ¬ı…ª˝√√±1 ˝√√˚˛º

’±Ò√…±øRfl¡ Œé¬SÓ¬ fl¡í¬ıÕ˘ ·íÀ˘ ø¬ıøˆ¬iß Œ¬ı√-Œ¬ı√±ôLÀÓ¬± ·øÌÓ¬1 ¬ı…ª˝√√±1 ¬Ûø1˘øé¬Ó¬ ∆˝√√ÀÂ√ Œ˚ÀÚ Œ˚øÓ¬˚˛±
˝√√Ú≈̃ ±ÀÚ ”̧̊ «fl¡ ˆ¬é¬Ì fl¡ø1¬ıÕ˘ Î◊¬1± ˜±ø1øÂ√˘ ŒÓ¬øÓ¬ ˛̊± ˙Ó¬ Œ˚±Ê√Ú ’øÓ¬Sê˜ fl¡1±1 fl¡Ô± Î◊¬À~‡ ’±ÀÂ√º ’Ô«±» ·øÌÓ¬1
¬ı…ª˝√√±1 ¬Ûø1˘øé¬Ó¬ ∆˝√√ÀÂ√º

’±˜±1 ¬ıÓ¬«̃ ±Ú ≈̊·Ó¬ ø¬ıøˆ¬iß Î◊¬¬Û¢∂ √̋√ ˜ √̋√±fl¡±˙Õ˘ ¬ÛøÍ¬›ª± ∆ ◊̋ÀÂ√º Ó¬±ÀÓ¬ ◊̋ ø¬ıøˆ¬iß ◊̋gÚ1 ¬Ûø1˜±Ì, ¸˜ ˛̊ ◊̋Ó¬…±ø√Ó¬
·øÌÀÓ¬ ◊̋ ¬ı…ª˝√√+Ó¬ ∆˝√√ÀÂ√º

˜±Ú≈À √̋√ ˙±fl¡-¬Û±‰¬ø˘ Î◊¬»¬Û±√Ú1 ¬Û1± øfl¡Ú±Õ˘, øfl¡øÚ ’±øÚ ¬ıÀÚ±ª±Õ˘ ¸fl¡À˘±ÀÓ¬ ·øÌÓ¬À1 ◊̋ ¬ı…ª √̋√±1 fl¡ø1 ’±ø √̋√ÀÂ√º
’ ≈̧ø¬ıÒ± – ·øÌÀÓ¬ ˜±Ú≈˝√√1 Ê√œªÚ ¸˝√√Ê√ fl¡ø1 Ó≈¬ø˘ÀÂ√º ˝◊˚˛±1 ˜±Ê√ÀÓ¬± ¸±˜±Ú… ’¸≈ø¬ıÒ±1 ¸ij≈‡œÚ Œ˝√√±ª± Œ√‡±

˚±˚˛º Œ˚ÀÚ Œfl¡øÓ¬˚˛±¬ı± øfl¡Â≈√˜±Ú ·øÌÓ¬1 ¸˜±Ò±Ú ˜≈À‡ ˜≈À‡ Î◊¬ø˘˚˛±¬ı ŒÚ±ª±ø1º ¬ı±øÌøÊ√…fl¡ Œé¬SÓ¬ ·øÌÓ¬ ’±1n∏ ˜±Ú≈˝√√1
Ê√œªÚÓ¬ ¬ı…ª˝√√+Ó¬ ·øÌÓ¬1 ˜±Ê√Ó¬ ¬Û±Ô«fl¡… Ôfl¡± Œ√‡± ˚±˚˛º Œ˘±fl¡1 ·øÌÓ¬1 õ∂øÓ¬ :±Ú Ú±Ô±øfl¡¬ı› ¬Û±À1, Œ¸À˚˛À˝√√
ŒÓ¬øÓ¬˚˛± ¤˝◊ Œé¬SÓ¬ ’¸≈ø¬ıÒ±1 ¸‘ø©Ü ˝√√˚˛º
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¸±˜1øÌ – ·øÌÓ¬Ó¬ ˜≈Í¬ 10È¬± ’—fl¡ ’±ÀÂ√º Œ¸ ◊̋Àfl¡ ◊̋È¬± ˝√√í˘ñ 0, 1, 2, 3, 4, 5, 6, 7, 8, 9º ¬Û‘øÔªœ øfl¡
Œ·±ÀÈ¬˝◊ ø¬ıù´¬ıËp¡±G‡Ú ·øÌÓ¬ ’ø¬ı˝√√ÀÚ ’Ô«˝√√œÚ ∆˝√√ ¬Ûø1˘À˝√√ÀÓ¬Úº õ∂Ô˜ÀÈ¬± ’—fl¡ 0 1 ’±øª©®±1fl¡ ’±˚«ˆ¬A1 ¬Û1±
’±1y fl¡ø1 1±˜±Ú≈Ê√Ú, ’±˝◊Ú©Ü±˝◊Ú1 √À1 ˜˝√√±Ú ·øÌÓ¬:1 ˜˝√√±Ú ’±øª©®±À1˝◊ ¸‘ø©Ü1 ˜”˘ ¶§1+¬Ûº ŒÓ¬›“À˘±fl¡1 ˜˝√√±Ú
Ó¬…±À· ◊̋ ’±˜±1 ¬ı±À¬ı ¤Àfl¡± ¤Àfl¡±‡Ú ÚÓ≈¬Ú Ê√·Ó¬1 ¬Ûø1‰¬ ˛̊ √±ø„√√ Òø1ÀÂ√º ’±˜±1 Úª õ∂Ê√ij ◊̋ ŒÓ¬›“À˘±Àfl¡ Œ√‡± ◊̋ Œ˚±ª±
¬ı±È¬ ’øÓ¬Sê˜ fl¡ø1 Œ√˙1 Î◊¬ißøÓ¬Ó¬ ’ø1˝√√Ì± Œ˚±À·±ª±ÀÈ¬± øÚÓ¬±ôL˝◊ õ∂À˚˛±Ê√Úº

1±©Ü™œ˚˛ ·øÌÓ¬ ø√ª¸ Î◊¬¬Û˘Àé¬ ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú1 ŒÓ¬Ê√¬Û≈1 ˙±‡±˝◊ ’±À˚˛±Ê√Ú fl¡1± 1‰¬Ú± õ∂øÓ¬À˚±ø·Ó¬±1
ë‡í ˙±‡±Ó¬ õ∂Ô˜ ¬Û≈1¶®±1õ∂±5 øÎ¬•Ûœ fl¡ø˘Ó¬± ŒÓ¬Ê√¬Û≈1 ‰¬1fl¡±1œ Î◊¬2‰¬Ó¬1 ˜±Ò…ø˜fl¡ ¬ıU˜≈‡œ

fl¡Ú…± ø¬ı√…±˘˚˛1 ¡Z±√˙ Œ|Ìœ1 fl¡˘± ˙±‡±1 Â√±Sœº

   [Solution to the sum given in page 43

Since the product of b by b is a number which ends in b, b

must be 1, 5, or 6. Since the product of ab by b is a number of

three digits, b can not be 1. The result of the subtraction of h

from e is e, hence h=0, and therefore if b=5 we have f even,

and if b=6 we have f=5 Also the result of the subtraction of c

from g is c, hence g=2c, and therefore, c can not be greater

than 4 : from which it follows that b can not be 6. A few trials

now show that the question arose from the division of 19, 775

by 35]
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[ˆ¬±1Ó¬œ˚˛ È¬fl¡±-ø‰¬˝√ê1 Ò±1Ì±1 Ê√ij√±Ó¬± Î◊¬√˚˛ fl≈¡˜±1 Ò˜«ø˘—·˜ ˆ¬±1Ó¬¬ı¯∏«1 ¤øÈ¬ ø‰¬Ú±øfl¡ ¬ı…øMêQº ŒÓ¬›“
ˆ¬±1Ó¬œ˚˛ õ∂˚≈øMêø¬ı√…± õ∂øÓ¬á¬±Ú, ¬ıíÀ•§1 ˝◊G±ø©Ü™À˚˛˘ øÎ¬Ê√±˝◊Ú Œ‰¬KI◊±11 ¬Û1± øÎ¬Ê√±˝◊øÚ„√√1 ¶ß±Ó¬Àfl¡±M√√√1 øÎ¬¢∂œ ∆˘ Œ¸˝◊
õ∂øÓ¬á¬±Ú1 ¬Û1±˝◊ ø¬Û ¤˝◊‰¬ øÎ¬ øÎ¬¢∂œ ˘˚˛º Œ¸˝◊  õ∂øÓ¬á¬±Ú1 ¬Û1± øÎ¬Ê√±˝◊øÚ„√√Ó¬ ø¬Û ¤˝◊‰¬ øÎ¬ ˘±ˆ¬ fl¡1± ŒÓ¬“Àª˝◊ õ∂Ô˜Ê√Ú
¬ı…øMêº ¬ıÓ¬«˜±Ú ŒÓ¬›“ ˆ¬±1Ó¬œ˚˛ õ∂˚≈øMêø¬ı√…± õ∂øÓ¬á¬±Ú, &ª±˝√√±È¬œÓ¬ ¸˝√√fl¡±1œ ’Ò…±¬Ûfl¡ ø˝√√‰¬±À¬Û fl¡˜«1Ó¬º ’¸±Ò±1Ì
¬Û±1√ø˙«Ó¬±À1 ˘í1±ø˘ fl¡±˘À1 ¬Û1± ŒÓ¬›“ ’·ÌÚ ¬ı“È¬± Ó¬Ô± ¸ij±Ú ¬ı≈È¬ø˘¬ıÕ˘ ¸é¬˜ ∆˝√√ÀÂ√º ø¬ıøˆ¬iß ø‰¬˝√ê1 Ú'±,
Œ¬ıÈ≈¬¬Û±Ó¬1 Ò±1Ì±, ¬Ûí©Ü±1, Œ¬ıÚ±1 ’±ø√1 Œé¬SÓ¬ ŒÓ¬›“ ¬ıU ’ª√±Ú ’±·¬ıÏ¬ˇ±˝◊ÀÂ√º]

2015 ‰¬ÚÀÓ¬ ·øÌÓ¬ ‰¬í1± ◊̋ ¢∂ √̋√Ì fl¡1± ¤øÈ¬ ’±Â≈√Ó¬œ ˛̊± ¸±é¬±»fl¡±1Ó¬ ’Ò…±¬Ûfl¡Ê√ÀÚ ŒÓ¬›“1 fl¡ «̃ ’±1n∏ ø‰¬ôL±Ò±1±1
øfl¡ ˛̊√—˙ ¬Û±Í¬fl¡1 ’±·Ó¬ √±ø„√√ Òø1øÂ√̆ º ◊̋—1±Ê√œÓ¬ ¢∂ √̋√Ì fl¡1± ”̃̆  ¸±é¬±»fl¡±1øÈ¬1 ’¸˜œ ˛̊± ’Ú≈¬ı±√ √̋√+√̊ ˛±Úµ ˙ ◊̋fl¡œ ˛̊±1º

1] ’±¬Û≈øÚ ¬ıÓ¬«˜±Ú ’±˝◊ ’±˝◊ øÈ¬ &ª±˝√√±È¬œ øÎ¬Ê√±˝◊øÚ— ø¬ıˆ¬±·Ó¬ ø˚ ·Àª¯∏Ì±Ó¬ ¬ıËÓ¬œ ’±ÀÂ√, ¶§±ˆ¬±ø¬ıfl¡ÀÓ¬˝◊ ˝◊˚˛±Ó¬
oculus rift 1 √À1 Œ˙ √̋√Ó¬œ ˛̊± õ∂ ≈̊øMê ¬ı…ª √̋√±1 fl¡1± √̋√̊ ˛º ¤ ◊̋ Œé¬SÓ¬ ’±À¬Û±Ú±1 ’øˆ¬:Ó¬± ’±1n∏ ’±À¬Û±Ú±1
˜ÀÓ¬ ·Àª¯∏Ì±1 Œé¬SÓ¬ ¤˝◊Ò1Ì1 fl¡˘± õ∂˚≈øMê1 ¬ı…ª˝√√±11 õ∂±¸—ø·fl¡Ó¬± Œfl¡ÀÚfl≈¡ª±∑

t ˜ ◊̋ Œfl¡ª˘ ¤Ê√Ú Â√±Sfl¡À˝√√ ŒÓ¬›“1 Œ·í˜ øÎ¬Ê√± ◊̋øÚ„√√1 ¶ß±Ó¬Àfl¡±M√√√1 õ∂fl¡äÓ¬ ¤ ◊̋ õ∂ ≈̊øMê ¬ı…ª˝√√±1 fl¡1± Œ√ø‡ÀÂ√“±º
øÚÊ√1 Ò±1Ì± Ó¬Ô± õ∂fl¡äfl¡ ¬Ûø1‰¬±˘Ú± ’±1n∏ ¸•Û±√Ú fl¡ø1¬ıÕ˘ ø˙é¬±Ô«œ¸fl¡À˘ ¤˝◊Ò1Ì1 Úªõ∂˚≈øMê ¬ı…ª˝√√±1
fl¡1± Œ√ø‡À˘ ¸‰¬“± ◊̋ ˆ¬±˘ ˘±À· ’±1n∏ ’±˙± fl¡À1“± ’Ú±·Ó¬ ø√ÚÓ¬ ’øÒfl¡ ø˙é¬±Ô«œ ¤Àfl¡ ø√˙ÀÓ¬ ’¢∂¸1 ˝√√›fl¡º
¬ıÓ¬«˜±Ú ¸˜˚˛Ó¬ ø¬ıù´1 õ∂˚≈øMê-ø¬ı√…±1 ø¬ıfl¡±˙1 ¸íÀÓ¬ Œ‡±Ê√ ø˜˘±˝◊√√ ’¢∂¸1 Œ˝√√±ª±1 ˘·ÀÓ¬ ¤˝◊¸˜”˝√√ ¸øÍ¬fl¡
¬ı…ª˝√√±11 Ê√ø1˚˛ÀÓ¬ ’øÒfl¡ fl¡±˚«é¬˜ õ∂fl¡ä ¸•Ûiß fl¡1±ÀÈ¬± ‡≈À¬ı˝◊ õ∂À˚˛±Ê√Úœ˚˛º

2] ’±¬Û≈øÚ ¬ıÓ¬«˜±ÚÕ˘Àfl¡ ’±˝◊ ’±˝◊ øÈ¬ &ª±˝√√±È¬œÓ¬ ¬ıUø√Ú fl¡È¬±À˘º Ê√ij¸”ÀS ’±¬Û≈øÚ ˆ¬±1Ó¬¬ı¯∏«1 ¤˝◊ ’—˙1
¬ı±ø¸µ± Ú˝√√˚˛º ¸—¶¥®øÓ¬1 ¤˝◊ ¸˘øÚ1 ¸íÀÓ¬ ’±¬Û≈øÚ øÚÊ√Àfl¡ Œfl¡ÀÚ√À1 ’øˆ¬À˚±Ê√Ú fl¡ø1À˘∑ ˝◊ ’±À¬Û±Ú±1
fl¡±˜fl¡ Œfl¡±ÀÚ± õ∂fl¡±À1 ¬ı…±‚…±Ó¬ Ê√ij±˝◊ÀÂ√ ŒÚøfl¡∑

t Í¬±˝◊ ’Ô¬ı± ¸—¶¥®øÓ¬1 ¸˘øÚÀ˚˛ Œ˜±1 fl¡±˜Ó¬ Œfl¡øÓ¬˚˛±› ¬ı…±‚±Ó¬ Ê√Àij±ª± Ú±˝◊  , ¬ı1— ˝◊ Œ˜±1 ø‰¬ôL±Õ˙˘œ ø¬ıô¶¥Ó¬
fl¡ø1 ’ÚÚ… ˜±S± õ∂√±Ú fl¡ø1ÀÂ√º ø¬ıø¬ıÒ fl¡˘±Õ˙˘œÀ˚˛ ŒÓ¬±˜±1 ø‰¬ôL±1 õ∂¸±1 ’±1n∏ ˜ÀÚ±¬ı‘øM√√√1 Î◊¬»fl¡¯∏«Ó¬ ˚ÀÔá¬
’ø1˝√√Ì± Œ˚±·±˚˛º Œ˜±1 ˜ÀÓ¬ õ∂fl‘¡Ó¬ÀÓ¬ ˝◊˚˛±1 ¡Z±1± ¤Ê√Ú ¬ı…øMê øˆ¬iß ø√˙Ó¬ ¬Û±1√˙«œ ∆˝√√ Î◊¬ÀÍ¬º

 ̂ ¬±1Ó¬œ˚˛ ̃ ≈^±1 ÚÓ≈¬Ú ø‰¬˝√ê øÚ˜«±Ó¬±
Î◊¬√˚˛ fl≈¡˜±11 ∆¸ÀÓ¬ ¤øÈ¬ ’±Â≈√Ó¬œ˚˛± ̧ ±é¬±»fl¡±1

¸±é¬±»fl¡±1
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3] ŒÓ¬ÀôL ’±˝√√fl¡À‰¬±Ú ’±ø˜ øÎ¬Ê√±˝◊øÚ„√√1 Œé¬S‡Ú1 fl¡Ô±Àfl¡ ’±À˘±‰¬Ú± fl¡À1“±º øÎ¬Ê√±˝◊øÚ„√√1 Œé¬S‡Ú1 ø¬ıø¬ıÒ
Œfl¡ø1˚˛±1 ¸•ÛÀfl¡« ’˘¬Û Ê√Ú±¬ıÀ‰¬±Úº

t øÎ¬Ê√± ◊̋Ú ˙sÀÈ¬± õ∂fl‘¡Ó¬ÀÓ¬ ¬ı…±¬Ûfl¡ ’Ô«Ó¬ ¬ı…ª˝√√±1 ˝√√ ˛̊ñ fl¡˘±, ¶ö±¬ÛÓ¬…, ø¬ı:±Ú, ’øˆ¬˚±øLafl¡œÀfl¡ Òø1 ø‰¬øfl¡»¸±
ø¬ı:±ÚÕ˘Àfl¡ ◊̊̋ ±̨1 õ∂‰≈¬1 ¬ı…ª √̋√±1º øÎ¬Ê√± ◊̋øÚ— õ∂øÓ¬á¬±Ú1 Â√±S-Â√±Sœ¸fl¡˘fl¡ ”̆̃ Ó¬– fiÀ√…±ø·fl¡ øÎ¬Ê√± ◊̋Ú, Ê√Ú¸—À˚±·,
¶ö±¬ÛÓ¬…, ŒÙ¬‰¬Ú øÎ¬Ê√±˝◊øÚ— ’±ø√ Œé¬S¸˜”˝√√Ó¬ øÚ˚≈øMê ø√¬ı ¬Û1± ˚±˚˛º

4] ˆ¬±Ó¬1¬ı ∏̄«Ó¬ ¬ıÓ¬«̃ ±Ú Â√±S-Â√±Sœ¸fl¡À˘ ’øˆ¬˚±øLafl¡, ’± ◊̋Ú ’Ô¬ı± ø‰¬øfl¡»¸± Œ¸ª±Àfl¡ Œfl¡ø1 ˛̊±1 ø √̋√‰¬±À¬Û õ∂Ò±ÚÕfl¡
¬ı±øÂ√ ˘í¬ı ø¬ı‰¬±À1º Œfl¡ø1 ˛̊±1 ·Í¬Ú1 Œé¬SÓ¬ øÎ¬Ê√± ◊̋øÚ„√√1 Œé¬S‡ÀÚ Â√±S-Â√±Sœ¸fl¡˘fl¡ ’±fl¡ø ∏̄«Ó¬ fl¡ø1¬ı ¬Û±ø1¬ı
¬ı≈ø˘ ’±¬Û≈øÚ ˆ¬±À¬ıÀÚ∑

t øÎ¬Ê√±˝◊øÚ„√√1 Œé¬S‡Ú ‡≈À¬ı˝◊ ¸y±ªÚ±˜˚˛, ø¬ıÀ˙¯∏Õfl¡ ’±˜±1 ¤ÀÚ ¤‡Ú Œ√˙Ó¬, ˚íÓ¬ øÎ¬Ê√±˝◊øÚ„√√1 ¬ıU ¸≈À˚±·
’±ÀÂ√º Œ˚±ª± √˙fl¡À¬ı±11 Ó≈¬˘Ú±Ó¬ ¬ıÓ¬«˜±Ú øÎ¬Ê√±˝◊øÚ— ˚ÀÔ©Ü ’±&ª±˝◊ ·í˘º ¬Û”¬ı«1 Ó≈¬˘Ú±Ó¬ ¬ıÓ¬«˜±Ú ’øÒfl¡
øÎ¬Ê√± ◊̋øÚ— õ∂øÓ¬á¬±Ú, Ù¬± «̃ ’±ø√ ¶ö±¬ÛÚ Œ √̋√±ª±1 ˘·ÀÓ¬ øÎ¬Ê√± ◊̋øÚ„√√1 ˘·Ó¬ Ê√øÎ¬ˇÓ¬ Î◊¬À√…±·¬ÛøÓ¬, Œ¬ÛÂ√±√±1œ ¬ı…øMê
’±ø√› ¬ıU ›˘± ◊̋ÀÂ√, ’±1n∏ Î◊¬À√…±·¸ ”̃̋ √√Ó¬ øÎ¬Ê√± ◊̋øÚ„√√1 Â√±S-Â√±Sœ1 øÚ ≈̊øMê1 ¸—‡…±› ¬ı‘øX ¬Û± ◊̋ÀÂ√º øÎ¬Ê√± ◊̋øÚ„√√1
¤˝◊ Œ˘‡Î¬±˘1 Œfl¡ª˘ Î◊¬X«-˜≈‡œ ·øÓ¬À˝√√ ˜˝◊ Œ√‡± ¬Û±˝◊ÀÂ√“±º

5] Œ˙ √̋√Ó¬œ ˛̊±Õfl¡ øÎ¬Ê√± ◊̋øÚ„√√1 Œé¬SÓ¬ ¤ÀÚ øfl¡ Î◊¬ißøÓ¬ ∆ √̋√ÀÂ√ ø˚ÀÈ¬± ˆ¬±1Ó¬1 ’±Ú õ∂øÓ¬á¬±Ú¸ ”̃À √̋√› ’±√ø1 Œ˘±ª±
Î◊¬ø‰¬Ó¬∑

t ·ø1á¬¸—‡…fl¡ øÎ¬Ê√±˝◊øÚ√— õ∂øÓ¬á¬±Ú õ∂±˚˛ ¸˜±ÀÚ˝◊ ¸y±ªÚ±˜˚˛º øfl¡c ø¬ıù´1 ∆¸ÀÓ¬ Ó≈¬˘Ú± fl¡ø1À˝√√ ’±ø˜ ¬ıU
fl¡ø1¬ı˘·œ˚˛± ’±ÀÂ√º Œ˚ÀÚ ¬ıÓ¬«˜±Ú øfl¡Â≈√˜±Ú ø¬ıÀ˙¯∏ øÎ¬Ê√±˝◊øÚ— ø¬ı¯∏˚˛¬ıd1 ¸—À˚±·, ’Ó¬…±Ò≈øÚfl¡ ¸≈ø¬ıÒ±, √é¬
¬ı…øMê1 ’øÒfl¡ øÚ˚≈øMê ˝◊Ó¬…±ø√ ‡≈À¬ı˝◊ õ∂À˚˛±Ê√Úº ¤˝◊ø‡øÚ ¸yª ˝√√í¬ıÕ˘ øÎ¬Ê√±˝◊øÚ„√√1 õ∂‰¬±1 ’±1n∏ õ∂¸±1 ˝√√í¬ı
˘±ø·¬ıº

6] ’±À¬Û±Ú±1 ∆˙˙¬ı ¸•ÛÀfl¡« øfl¡Â≈√ fl¡Ô± ’±˜±fl¡ Ê√Ú±¬ıÀ‰¬±Úº øÎ¬Ê√± ◊̋øÚ„√√1 Œé¬S‡ÚÕ˘ ’ √̋√±Ó¬ ’±À¬Û±Ú±fl¡ øfl¡À √̋√
’Ú≈Àõ∂1Ì± Œ˚±·±À˘∑ ’±À¬Û±Ú±1 ‚1‡ÚÓ¬ ¤È¬± 1±Ê√ÕÚøÓ¬fl¡ ¬Ûø1Àª˙ ’±ÀÂ√º ’±À¬Û±Ú±1 Œ√Î◊¬Ó¬± ¤Ê√Ú
ø¬ıÒ±˚˛fl¡º ’±À¬Û±Ú±1 ‚1n∏ª± ¬Ûø1Àª˙ÀÈ¬± Œfl¡ÀÚ ’±øÂ√˘∑

t ‚11 1±Ê√ÕÚøÓ¬fl¡ ¬Ûø1Àª˙ÀÈ¬±1 ∆¸ÀÓ¬ Œ˜±1 Î◊¬»fl¡¯∏« ¬ı± ø˙é¬±1 Œfl¡±ÀÚ± ¸•Ûfl¡« Ú±˝◊, Œ√Î◊¬Ó¬±˝◊ ’±˜±1 ’±·Ó¬
Œfl¡øÓ¬˚˛±› Œ¸˝◊À¬ı±1 ’±À˘±‰¬Ú± fl¡1± Ú±øÂ√˘º ŒÓ¬À‡ÀÓ¬ ŒÓ¬À‡Ó¬1 Œ¬ÛÂ√± ’±1n∏ ¬Ûø1˚˛±˘ ¬Û‘Ôfl¡ˆ¬±Àª 1±ø‡øÂ√˘º
’±˜±1 Œfl¡±ÀÚ±ÀÈ¬± ˆ¬±˝◊-ˆ¬ÚœÀ˚˛˝◊ ŒÓ¬ÀÚ fl¡±˚«Sê˜Ó¬ Ê√øÎ¬ˇÓ¬ Ú±øÂ√˘º ’±ø˜ øfl¡ fl¡ø1¬ı ø¬ı‰¬±À1± Ó¬±1 ø¸X±ôL1
¸•Û”Ì« ¶§±ÒœÚÓ¬± ’±˜±fl¡ ø√˚˛± ∆˝√√øÂ√˘ ’±1n∏ ˝◊√√ ’±˜±fl¡ √±ø˚˛Q˙œ˘ fl¡ø1 Ó≈¬ø˘øÂ√˘º ˜˝◊ ˆ¬±Àª“± Œ˚ Œ˜±1 õ∂øÓ¬
˜±-Œ√Î◊¬Ó¬±1 Œ|á¬ ’ª√±Ú¸˜”˝√√1 ¤˝◊ÀÈ¬± ¤È¬± ’Ú…Ó¬˜º Œ˜±1 ø¬ı√…±˘˚˛ ë˘± Œfl¡ÀÈ¬˘±˝◊ÚíÀÓ¬˝◊ Œ˜±1 fl¡˘± ’±1n∏
øÎ¬Ê√± ◊̋øÚ„√√1 Œfl¡ø1 ˛̊±11 Œˆ¬“øÈ¬ øÚ «̃±Ì ∆˝√√øÂ√˘º ˜ ◊̋ Œ˜±1 ¤ ◊̋ ’±¢∂˝√√fl¡ ’Ú≈̧ 1Ì fl¡ø1øÂ√À˘± ’±1n∏ ¶ß±Ó¬fl¡ øÎ¬¢∂œ1
¬ı±À¬ı ’±iß± ø¬ıù´ø¬ı√…±˘˚˛1 ‘School of Architecture and Planning’Ó¬ ’±1n∏ Ó¬±1 ¬Û±Â√Ó¬ ¶ß±Ó¬Àfl¡±M√√√1
’±1n∏ ø¬Û ¤˝◊‰¬ øÎ¬ 1 ¬ı±À¬ı ’±˝◊ ’±˝◊ øÈ¬ ¬ıÀ•§1 Industrial Design CentreÓ¬ ˆ¬øÓ¬«« ˝√√›“º

7] ø˙é¬±Ô«œ¸fl¡À˘ ¸±Ò±1ÌÀÓ¬ ◊̋ ø˙é¬fl¡1 ·±yœ «̊ø‡øÚÀ √̋√ Œ√À‡º ’±¬Û≈øÚ ’± ◊̋ ’± ◊̋ øÈ¬ &ª± √̋√±È¬œÓ¬ Ôfl¡± ¸˜ ˛̊ø‡øÚÓ¬
Œ˝√√±ª± Œfl¡±ÀÚ± ’±À˜±√Ê√Úfl¡ ˜Ò≈1 ˜≈˝√√”Ó¬«1 ø¬ı¯∏À˚˛ ¬Û±Í¬fl¡fl¡ Ê√Ú±¬ıÀÚ∑

t √̋√̊ ˛º ¤ÀÚ ¬ıUÓ¬ ‚È¬Ú± ’±ÀÂ√º Ó¬±1 ¤È¬± ˜ ◊̋ ¬ı…Mê fl¡ø1¬ı ø¬ı‰¬±ø1ÀÂ√“±º ’±Úø√Ú±1 √À1 ¤ø√Ú 1±øÓ¬¬Û≈ª± ¤È¬± ‹ø26√fl¡
ø¬ı ∏̄̊ ˛1 flv¡±‰¬ ˘í¬ıÕ˘ ∆·øÂ√À “̆±º ˜ ◊̋ Œ√ø‡øÂ√À “̆±, Œfl¡±Í¬±ÀÈ¬± Ò≈Úœ ˛̊±Õfl¡ ¸Ê√± ◊̋ ŒÔ±ª± ’±ÀÂ√º ˜ ◊̋ øÍ¬fl¡ Œfl¡±Í¬±ÀÈ¬±Ó¬
Œ¸±À˜±ª±1 ˘À· ˘À·˝◊ ¸fl¡À˘±Àª ¸˜À¬ıÓ¬ ∆˝√√ ¤Àfl¡ ¸≈1ÀÓ¬ fl¡í¬ıÕ˘ Òø1À˘- ‘Happy Birthday to you
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sir’,  ’±1n∏ ˘·ÀÓ¬ ¤È¬± Ê√≈øÓ¬˘·± ‰¬fl¡À˘È¬ Œfl¡ífl¡ ’±1n∏ øfl¡Â≈√˜±Ú Î◊¬¬Û˝√√±1º ˜˝◊ Ê√±øÚøÂ√À˘“± Œ˚ Œ¸˝◊ø√Ú± Œ˜±1
Ê√ijø√Ú, øfl¡c Œfl¡˝◊È¬±˜±Ú ŒÙ¬±Úfl¡í˘1 ¬ı±ø˝√√À1 Œ¸˝◊ ˜≈˝√√”Ó¬«Õ˘ ’±Ú ø¬ıÀ˙¯∏ ¤Àfl¡± Œ˝√√±ª± Ú±øÂ√˘º ˝◊ À˜±1 ¬ı±À¬ı
¸‰¬±“˝◊ ¬ı1 ˜Ò≈˜˚˛ ’±(˚«fl¡1 ˜≈˝√√”Ó¬« ’±øÂ√˘, ’±ø˜ ¸fl¡À˘±Àª˝◊  ¸˜˚˛ø‡øÚ ‡≈¬ı ¸≈µ1ˆ¬±Àª ¬Û±1 fl¡ø1øÂ√À˘“±º

8] ’±À¬Û±Ú±1 ˆ¬ø¬ı¯∏…Ó¬ ¬Ûø1fl¡äÚ± øfl¡∑
t øÎ¬Ê√±˝◊øÚ— ø˙é¬±1 õ∂‰¬±1 ’±1n∏ õ∂¸±1, ˚≈ªõ∂Ê√ijfl¡ ŒÓ¬›“À˘±fl¡1 ¸˜˚˛À¬ı±1 ·Í¬Ú˜”˘fl¡ fl¡±˜Ó¬ øÚÊ√1 ˘é¬…Ó¬

Î◊¬¬ÛÚœÓ¬ Œ √̋√±ª±Ó¬ ¬ı…ª √̋√±1 fl¡ø1¬ıÕ˘ Î◊¬·øÌ Œ˚±À·±ª±ÀÈ¬± ∆ √̋√ÀÂ√ Œ˜±1 ¬Ûø1fl¡äÚ±º ’±1n∏ ø¡ZÓ¬œ ˛̊ÀÓ¬, Œ√̇ 1 ¸ ‘̃øX
’±1n∏ ø¬ıfl¡±˙Ó¬ øÎ¬Ê√±˝◊øÚ„√√1 Ê√ø1˚˛ÀÓ¬ ’ø1˝√√Ì± Œ˚±À·±ª±º

9] Œ˙¯∏Ó¬, ’±¬Û≈øÚ øÎ¬Ê√±˝◊Ú fl¡1± ˆ¬±1Ó¬œ˚˛ È¬fl¡±1 õ∂Ó¬œfl¡ ø‰¬˝√êÀÈ¬±1 ø¬ı¯∏À˚˛ ’˘¬Û˜±Ú fl¡›fl¡À‰¬±Úº ˝◊˜±ÚÀ¬ı±1
ø¬ıfl¡ä1 ¬Û1± ¤ ◊̋ ø‰¬ √̋êÀÈ¬± ’±À¬Û±Ú±1 ˜ÚÕ˘ Œfl¡ÀÚÕfl¡ ’±ø √̋√̆ ∑ ’±ø˜ øÚø(Ó¬ Œ˚̨ ◊̊̋ ±̨1 ’±“1Ó¬ ¤È¬± ’±fl¡ ∏̄«Ìœ˚̨
‚È¬Ú± ’±ÀÂ√º

t ¤˝◊ õ∂Ó¬œfl¡ÀÈ¬± ¤Àfl¡ 1±øÓ¬1 øˆ¬Ó¬1Ó¬ Œ˝√√±ª± Ú±øÂ√˘º ¤˝◊ Ò±1Ì±ÀÈ¬±Ó¬ Î◊¬¬ÛÚœÓ¬ ˝√√í¬ıÕ˘ Œ˜±fl¡ √œ‚« ¸˜˚˛1
õ∂À ˛̊±Ê√Ú ∆ √̋√øÂ√̆ º ˜ ◊̋ Œfl¡ ◊̋¬ı±È¬±› Ú'± ¸±øÊ√øÂ√À “̆± ’±1n∏ ’± ◊̋ ’± ◊̋ øÈ¬ ¬ıíÀ•§1 fiÀ√…±ø·fl¡ øÎ¬Ê√± ◊̋Ú Œfl¡f1 Œ˜±1
¬ıg≈¬ı·« ’±1n∏ ’Ò…±¬Ûfl¡¸fl¡˘1 ˜ôL¬ı… ¢∂˝√√Ì fl¡ø1øÂ√À˘“±º ŒÓ¬›“À˘±fl¡1 ¸íÀÓ¬ ’±À˘±‰¬Ú±1 ’ôLÓ¬ ˜˝◊ Ó¬±1 ˜±Ê√1
¬Û1± ‰¬±ø1È¬± ø¬ıfl¡ä ¬ı±øÂ√ ∆˘øÂ√À˘“± ’±1n∏ Œ¸˝◊Àfl¡˝◊È¬±1 ˜±Ê√1 ¬Û1± Œ˙¯∏Ó¬ ‰”¬Î¬ˇ±ôL õ∂Ó¬œfl¡ÀÈ¬± √±ø‡˘ fl¡ø1øÂ√À˘“±º
¤˝◊ õ∂Ó¬œfl¡ÀÈ¬±Àª Œ√ªÚ±ø·1œ ë1í [ ] ¬ıÌ«ø‰¬˝√ê ’±1n∏ ’±—ø˙fl¡ Œ1±˜±Ú ëRí [Î◊¬˘•§ ’±“fl¡Î¬±˘ ’±“Ó¬1±˝◊] ø‰¬ø˝√êÓ¬
fl¡À1º ◊̋̊ ˛±fl¡ ø √̋√µœ1 ë1n∏¬Ûœ ˛̊±í ’±1n∏ ◊̋—1±Ê√œ1 ë1n∏¬ÛœÊ√í (Rupees) ˙s1 ¬Û1± ’± √̋√1Ì fl¡1± ∆ √̋√ÀÂ√º ¤ ◊̋ ≈√À ˛̊±È¬± ◊̋
ˆ¬±1Ó¬œ ˛̊ ≈̃̂ ±fl¡ ¬ı≈Ê√± ˛̊º ˜ ◊̋ ≈√À ˛̊±È¬±À1 ¸—ø˜|Ì ‚È¬± ◊̋ ¤È¬± ø¬ıù´Ê√ÚœÚ õ∂Ó¬œfl¡-ø‰¬ √̋ê øÚ «̃±Ì fl¡ø1øÂ√À “̆±º ø‰¬ √̋êÀÈ¬±Àª
’±Ú ¬ıUÀÓ¬± fl¡1±1 øÚÀ√«ø˙Ó¬ fl¡À1º ◊̋ õ∂Ó¬œfl¡œˆ¬±Àª, Î◊¬2‰¬ ø˙‡1Ó¬ ˆ¬±1Ó¬œ ˛̊ Ê√±Ó¬œ ˛̊ ¬ÛÓ¬±fl¡±‡Ú1 Î◊¬1ôL ’ª¶ö±›
¬ı≈Ê√± ˛̊º ◊̋ ·±øÌÓ¬œ ˛̊ ì¸ij±Úî ø‰¬ √̋êÀÈ¬±› Œ√‡≈ª± ˛̊, ø˚À ˛̊ ˆ¬±1Ó¬1 ≈̧ø¶ö1 ’±1n∏ ≈̧̄ ∏̃  ’Ô«ÕÚøÓ¬fl¡ ’ª¶ö±fl¡ ”̧‰¬± ˛̊º

10] ’±˜±1 ¬Û±Í¬fl¡¸fl¡˘1 Î◊¬ÀVø˙… ’±¬Û≈øÚ øfl¡¬ı± fl¡í¬ıÕ˘ ø¬ı‰¬√±ø1¬ı ŒÚøfl¡∑
t ˜˝√√±R± ·±gœ1 ¤¯∏±1 ¬ı±Ìœ ñ ëˆ¬øª¯∏…Ó¬ øÚˆ¬«1 fl¡À1 ŒÓ¬±˜±1 ¬ıÓ¬«˜±Ú1 fl¡˜«ÀÓ¬˝◊ºí

·øÌÓ¬ ‰¬í1±1 Œ¸ÃÊ√Ú…SêÀ˜ ·øÌÓ¬ ø¬ıfl¡±˙1 ¬Û±Í¬fl¡1 ¬ı±À¬ı ¬Û≈Ìõ∂«fl¡±ø˙Ó¬ – ¸•Û±√fl¡, ·øÌÓ¬ ø¬ıfl¡±˙

This is a metamorphic style of art by
Mexican surrealist painter Octavio
Ocampo born 28 February, 1943 in
Mexico. He is famous for evocative
paintings in which detailed images are
intricately woven together to create
larger images- the optical illusion
fading bank and stepping forward as
we study the pieces, notice the details
and finally recognise the large scale
intention.

Source : Internet
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¬Û±Ó¬øÚ – ·øÌÓ¬ ’±˜±1 Ê√ÚÊ√œªÚ1 ¤fl¡ ¤1±¬ı ŒÚ±ª±1± ø¬ı¯∏˚˛º ∆√ÚøµÚ Ê√œªÚ1 õ∂øÓ¬ÀÈ¬± Œ‡±Ê√ÀÓ¬ ’±˜±1
¸fl¡À˘± fl¡± «̊, ø‰¬ôL±-‰¬‰¬«±Ó¬ ·øÌÓ¬-ø¬ı:±Ú-õ∂ ≈̊øMê1 õ∂±À ˛̊±ø·fl¡ ø√˙ÀÈ¬±1 ∆¸±ÀÓ¬ ’±ø˜ øÚˆ¬«1˙œ˘º ’±˜±1 ̧ fl¡À˘±À1 Ê√œªÚ
˚±S±Ó¬ ·øÌÓ¬, ø¬ı:±Ú, õ∂˚≈øMê ¤1±¬ı ŒÚ±ª±1±Õfl¡ ¸±À„√√±1 ‡±˝◊ Ôfl¡± Ú±˝◊ Ê√±ÀÚ±∑ ’±ª˝√˜±Ú fl¡±˘À1 ¬Û1± ‰¬ø‰¬«Ó¬ ∆˝√√ Ôfl¡±
·øÌÓ¬ ˙±¶a1 ’Ò…˚˛Ú, ·Àª¯∏Ì±1 Î◊¬ißøÓ¬˜À˜« ¸±•xøÓ¬fl¡ ø¬ı:±Ú, õ∂˚≈øMê, ¬ı…ª¸±˚˛-¬ı±øÌÊ√…Ó¬ ·øÌÓ¬ ˙±¶a1 õ∂À˚˛±· ¬ı‘øX
Œ¬Û±ª±ÀÈ¬± ¬Ûø1˘øé¬Ó¬ ∆˝√√ÀÂ√º ø¬ıù´¬ıËp¡±G1 1˝√√¸…, Ê√œª ¸‘ø©Ü1 1˝√√¸…, Œ¸Ã1Ê√±·øÓ¬fl¡, õ∂±fl‘¡øÓ¬fl¡ ¬Ûø1‚È¬Ú±1 ’“±1Ó¬ Ôfl¡±
∆¬ı:±øÚfl¡ Ó¬N1 Î◊¬√ƒ‚±È¬Ú ·øÌÓ¬1 õ∂À ˛̊±· ’ø¬ı˝√√ÀÚ ̧ yª ̋ √√í¬ı Ê√±ÀÚ±∑ ̧ ≈fl≈¡˜±1 fl¡˘±1 ̧ ±Òfl¡, fl¡˘±-fl‘¡ø©Ü1 Œ¸ªfl¡¸fl¡À˘›
·øÌÓ¬ ¸•Û”Ì«1+À¬Û ¤1±˝◊ ‰¬ø˘¬ı ŒÚ±ª±À1º ∆√ÚøµÚ Ê√œªÚ1 ˘·ÀÓ¬ ø˙é¬±1 ø¬ıøˆ¬iß ’—·1 ∆¸ÀÓ¬ ·øÌÓ¬1 ¸˝√√¸•§g Ó¬Ô±
ø¬ıøˆ¬iß ¬ı‘øM√√√Ó¬ ·øÌÓ¬1 õ∂±À˚˛±ø·fl¡ ø√˙ÀÈ¬±1 ø¬ı¯∏À˚˛ Œ˜±1 Œ¬ı±ÀÒÀ1 ¬ı≈Ê√Ú ¬Ûø1˜±Ì1 ø˙øé¬Ó¬ ¸˜±Ê√ ’: Ú˝√√˚˛º Ó¬Ô±ø¬Û›
·øÌÓ¬ ¤1± ◊̋ ‰¬˘±1 ̃ ÀÚ±ˆ¬±ª, ·øÌÓ¬1 õ∂øÓ¬ ø¬ı1±·, ̂ ¬œøÓ¬ ̂ ¬±¬ıº øfl¡c øfl¡ ˛̊∑∑ ·øÌÓ¬ ø¬ı ∏̄̊ ˛ÀÈ¬± ’±øÊ√1 ø√ÚÀÓ¬± ¬ı‘̋ √√» ̧ —‡…fl¡
Â√±S-Â√±Sœ¸fl¡˘1 ¬ı±À¬ı ¤øÈ¬ ’±Ó¬—fl¡1 ø¬ı¯∏˚˛∑ ̃ ±ÀÊ√ ̧ ˜À˚˛ ·øÌÓ¬1 fl¡˜«˙±˘±, õ∂ø˙é¬Ì ’Ú≈á¬±ÚÓ¬ ̂ ¬±· Œ˘±ª±1 Î◊¬ÀVÀ˙…
ø¬ı√…±˘ ˛̊Õ˘ ̊ ±›“º Â√±S-Â√±Sœ¸fl¡˘fl¡ ·øÌÓ¬ ø¬ı ∏̄̊ ˛ÀÈ¬±1 õ∂øÓ¬ ̂ ¬œøÓ¬ˆ¬±ª1 fl¡±1Ì ̧ ≈øÒÀ˘ Î◊¬M√√√1 Œ¬Û±ª± ̊ ± ˛̊ Œ˚ ·øÌÓ¬ Ê√øÈ¬˘,
·±øÌøÓ¬fl¡ ¸˜¸…±À¬ı±1 ¸˜±Ò±Ú fl¡ø1¬ı ŒÚ±ª±ø1, ·±øÌøÓ¬fl¡ ø‰¬˝√ê, ¬ıœÊ√·øÌÓ¬, Ê√…±ø˜øÓ¬1 Ê√øÈ¬˘Ó¬± ˝◊Ó¬…±ø√ ˝◊Ó¬…±ø√º øfl¡c
Ê√œªÚÓ¬ ·øÌÓ¬1 õ∂À˚˛±Ê√Ú ’±ÀÂ√ ŒÚ Ú±˝◊ Œ¸±Ò± õ∂ùü1 Î◊¬M√√√1Ó¬ ¸fl¡À˘±Àª˝◊ ˝◊˚˛±1 õ∂À˚˛±Ê√Úœ˚˛Ó¬±1 ¸¬ÛÀé¬˝◊ ˜Ó¬ Œ¬Û±¯∏Ì
fl¡À1º ¬ı≈øÊ√¬ıÕ˘ ¬ı±fl¡œ Ú±Ô±Àfl¡ Œ˚ ·øÌÓ¬1 ø¬ı˜”Ó¬« Ò±1Ì± ø¬ıÀù≠¯∏Ì fl¡ø1¬ı ŒÚ±ª±1± Ú±˝◊¬ı± ø¬ı˜”Ó¬« Ò±1Ì±fl¡ ˜”Ó¬« 1+¬ÛÓ¬
øÚø˙Àfl¡±ª±ÀÈ¬±Àª ◊̋ ¤ ◊̋ ̧ fl¡˘ Â√±S-Â√±Sœ1 ·øÌÓ¬ ̂ ¬œøÓ¬1 ̋ √√̊ Ą̀Ó¬±¬ı± ¤È¬± fl¡±1Ìº ¤ ◊̧̋ fl¡˘ Â√±S-Â√±Sœ1 ·øÌÓ¬1 ø¬ı ”̃Ó¬« ̧ “±Ê√ÀÈ¬±Ó¬
’±ôLøÚø˝√√«Ó¬ ∆˝√√ Ôfl¡± Œ¸Ãµ˚«…, Î◊¬¬ÛÀˆ¬±· fl¡1±1 ̆ ·ÀÓ¬ ·øÌÓ¬1 õ∂±À˚˛±ø·fl¡ ø√˙ÀÈ¬± ’Ú≈Ò±ªÚ fl¡ø1¬ı ¬Û1± Œ¬ı±Ò1 ’ˆ¬±ªº

·øÌÓ¬1 ¬Ûø1ªÓ¬«Ú1 Ò±1± ’±1n∏ ø¬ı:±Ú1 ¸fl¡À˘± ˙±‡±, õ∂˚≈øMêø¬ı√…± ’±Úøfl¡ ¬ı±øÌÊ√…, ¸˜±Ê√ ø¬ı:±Ú ’Ò…˚˛Ú-
·Àª¯∏Ì±Ó¬ ·øÌÓ¬ ˙±¶a1 ¬ı…ª˝√√±ø1fl¡ ø√˙¸˜”˝√√ Î◊¬¬Û˘øt fl¡ø1 ¸˜¢∂ ø¬ıù´ÀÓ¬˝◊ ¬Û±Í¬…Sê˜1 ¸—¶®±1 ¸±ÒÚ fl¡1± ∆˝√√ÀÂ√º ’±˜±1
Œ√̇ ÀÓ¬± ø˙é¬±ÚœøÓ¬Ó¬ õ∂±Ôø˜fl¡ ¬Û «̊± ˛̊1 ¬Û1± ̃ ±Ò…ø˜fl¡ ô¶1Õ˘Àfl¡ ·øÌÓ¬ ø˙é¬± ¬ı±Ò…Ó¬± ”̃̆ fl¡ fl¡1± ∆ √̋√ÀÂ√º ‰¬1fl¡±1œ-Œ¬ı‰¬1fl¡±1œ
Î◊¬À√…±·Ó¬ õ∂ø˙é¬Ì1 ¬ı…ª¶ö±› fl¡1± ∆˝√√ÀÂ√º Ó¬Ô±ø¬Û› õ∂ùü Ô±øfl¡ ̊ ± ˛̊ ·øÌÓ¬ ø¬ı ∏̄̊ ˛ÀÈ¬±1 õ∂øÓ¬ Â√±S-Â√±Sœ1 ’Ú≈1±· ¬ı‘øX ∆˝√√ÀÂ√
ŒÚ∑ Œ¸À˚˛À˝√√ ·øÌÓ¬1 ¬ı…ª˝√√±ø1fl¡ ˜”˘… Ôfl¡±1 ø¬ÛÂ√ÀÓ¬± ·øÌÓ¬ Ê√Úøõ∂˚˛fl¡1Ì ’±ª˙…fl¡ ŒÚ∑ ˝√√˚˛, ¸±•xøÓ¬fl¡ ¸˜˚˛Ó¬ ·øÌÓ¬
Ê√Úøõ∂˚˛fl¡1Ì1 ø¬ı¯∏˚˛ÀÈ¬± ¤Àfl¡¬ı±À1 Ú≈˝◊ fl¡ø1¬ı ŒÚ±ª±ø1º øfl¡c õ∂ùü ˝√√í˘ ø¬ıøˆ¬iß ˜±Ò…À˜À1 ¬ıøÓ¬« Ôfl¡± ø¬ı:±Ú Ê√Úøõ∂˚˛fl¡1Ì
’±1n∏ ·øÌÓ¬ Ê√Úøõ∂ ˛̊fl¡1Ì1 ¬ÛXøÓ¬, fl¡± «̧̊ ”‰¬œ, È¬±À·«È¬ ¢∂≈¬Û ¤Àfl¡ ◊̋ ̋ √√í¬ı ŒÚ∑ ’Ô«±» fl¡í¬ı ø¬ı‰¬±ø1ÀÂ√“± Œ˚ ø¬ı:±Ú Ê√Úøõ∂ ˛̊fl¡1Ì1

’±ôLÊ√«±øÓ¬fl¡ ·øÌÓ¬ ø√ª¸, 2020 [¸¬ı«S ·øÌÓ¬]

¬ıœ1¬ıËÓ¬ √±¸ Œ‰¬ÃÒ≈1œ
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ø¬ıøˆ¬iß fl¡± «̧̊ ”‰¬œ, ø¬ı ∏̄̊ ˛¬ıô¶ õ∂À ˛̊±Ê√Ú ’Ú≈̧ ±À1 ø˙é¬±Ô«œ1 ̆ ·ÀÓ¬ ̧ ˜±Ê√1 ̧ fl¡À˘± Œ|Ìœ1 ›‰¬1 ‰¬¬Û±1 √À1 ·øÌÓ¬ Ê√Úøõ∂ ˛̊
fl¡ø1¬ıÕ˘ ëÈ¬±À·«È¬ ¢∂≈¬Ûí ŒÈ¬± Œ˜±1 Œ¬ı±ÀÒÀ1 õ∂±Ôø˜fl¡ ¬Û˚«±˚˛1 ¬Û1± Î◊¬2‰¬ ¬Û˚«±˚˛Õ˘ Â√±S-Â√±Sœ1 ˜±Ê√Ó¬À˝√√ ¸œ˜±¬ıX Ô±øfl¡¬ı
’±1n∏ ·øÌÓ¬ Ê√Úøõ∂ ˛̊fl¡1Ì1 ̃ ”̆  fl¡ «̃œ ̋ √√í¬ı ̆ ±ø·¬ı ’±ø˜ ·øÌÓ¬1 ø˙é¬fl¡¸fl¡˘º ø˚ ̋ √√›fl¡, fl¡±1Ì ’±1n∏ fl¡1Ìœ ˛̊ ø¬ıøˆ¬iß Ò1Ì1
˝√√í¬ı ¬Û±À1 øfl¡c Î◊¬¬ÛÀ1±Mê ¸˜¸…±ÀÈ¬± ¤‡Ú-≈√‡Ú Œ√˙1 ¸˜¸…± Ú˝√√˚˛ ¸˜¢∂ ø¬ıù´1 ¸˜¸…± ’±1n∏ ·øÌÓ¬: ˜˝√√À˘± Î◊¬ø¡Z¢üº
Œ¸À˚˛À˝√√ 1±©Ü™¸—‚1 ’ôL·«Ó¬ ̋ ◊Î◊¬ÀÚÀ¶®±1 ’ÒœÚÓ¬ õ∂dÓ¬ ∆˝√√ÀÂ√ ¤fl¡ ÚÓ≈¬Ú fl¡±˚«¸”‰¬œñ ’±ôLÊ√«±øÓ¬fl¡ ·øÌÓ¬ ø√ª¸º ·øÌÓ¬1
Œ¸Ãµ˚«, ø¬ı¯∏˚˛ÀÈ¬±1 &1n∏Q ’±1n∏ õ∂øÓ¬·1±fl¡œ ˜±Ú≈˝√√1 Ê√œªÚÓ¬ ·øÌÓ¬1 ˆ”¬ø˜fl¡± ˝◊Ó¬…±ø√fl¡ Â√±S-Â√±SœÀ˚˛ ’Ú≈Ò±ªÚ fl¡ø1¬ı
¬Û1±Õfl¡ ̃ ÀÚ±¢∂±˝√√œ 1+¬ÛÓ¬ ø¬ı¯∏˚˛¬ıd ’±·¬ıÏ¬ˇ±˝◊ Â√±S-Â√±Sœ1 ̃ ±Ê√Ó¬ ø¬ı¯∏˚˛ÀÈ¬±1 õ∂øÓ¬ ’±¢∂˝√√ ¬ı‘øX fl¡1±1 Î◊¬ÀV˙… ’±·Ó¬ 1±ø‡
’±ôLÊ√«±øÓ¬fl¡ ·±øÌøÓ¬fl¡ ¸—‚˝◊ [International Mathematical Union] 2019 ‰¬ÚÓ¬ ’±ôLÊ√«±øÓ¬fl¡ ·øÌÓ¬ ø√ª¸
Î◊¬√ƒ˚±¬ÛÚ fl¡1±1 ¤øÈ¬ õ∂ô¶±ª ¢∂˝√√Ì fl¡À1 ’±1n∏ 1±©Ü™ ¸—‚1 ’—˙ ˝◊Î◊¬ÀÚÀ¶®±Õ˘ õ∂ô¶±ªÀÈ¬± ’Ú≈À˜±√Ú1 ¬ı±À¬ı ¬ÛÍ¬±˚˛º 26

ÚÀª•§1, 2019 ̋ ◊— Ó¬±ø1‡Ó¬ Œ¬Ûø1Â√Ó¬ ’Ú≈øá¬Ó¬ ̋ ◊Î◊¬ÀÚÀ¶®±1 40 ̧ —‡…fl¡ ̧ ±Ò±1Ì ’øÒÀª˙Ú1 ̧ ˆ¬±Ó¬ ̋ ◊Î◊¬ÀÚÀ¶®± ◊̋ ’±ôLÊ√«±øÓ¬fl¡
¸—‚1 õ∂ô¶±ªfl¡ ’Ú≈À˜±√Ú ø√ ̃ ±‰¬« ̃ ± √̋√1 14 Ó¬±ø1À‡ ’±ôLÊ√«±øÓ¬fl¡ ·øÌÓ¬ ø√ª¸ ø √̋√‰¬±À¬Û Œ‚± ∏̄Ì± fl¡À1 ’±1n∏ Œ¸ ◊̋̃ À «̃ 2020

◊̋— ‰¬Ú1 ¬Û1± ◊̋ ¤ ◊̋ ø√ª¸ Î◊¬√ƒ̊ ±ø¬ÛÓ¬ ̋ √√í¬ıº Î◊¬À~‡Úœ ˛̊ Œ˚ ’±ôLÊ√«±øÓ¬fl¡ ·øÌøÓ¬fl¡ ̧ —‚ [International Mathematical

Union]¬’±ôLÊ√«±øÓ¬fl¡ ¬Û «̊± ˛̊Ó¬ ̧ fl¡À˘±À1 ̧ ˝√√À˚±ø·Ó¬±Ó¬ ·øÌÓ¬1 õ∂¸±1 ’±1n∏ õ∂‰¬±11 ̋ √√Àfl¡ fl¡±˜ fl¡1± ’±ôLÊ√«±øÓ¬fl¡ ¬Û «̊± ˛̊1
¤øÈ¬ Œ¬ı‰¬1fl¡±1œ ¸—·Í¬Úº

14 ̃ ±‰¬« Ó¬±ø1‡1 õ∂±¸—ø·Ó¬± – ’±ôLÊ√«±øÓ¬fl¡ ·øÌÓ¬ ø√ª¸ Î◊¬√ƒ̊ ±¬ÛÚ fl¡1±1 Ó¬±ø1‡ÀÈ¬± 14 ̃ ±‰¬« øfl¡ ˛̊ õ∂ô¶±ª fl¡1± ̋ √√í˘
’±1n∏ ’Ú≈À˜±√Ú Ê√ÀÚ±ª± ˝√√í˘ Œ¸˚˛± ¸øÍ¬fl¡ ∆fl¡ fl¡í¬ı ŒÚ±ª±ø1À˘› Ó¬˘Ó¬ Î◊¬À~ø‡Ó¬ Ó¬Ô… ≈√È¬±1 õ∂±¸—ø·fl¡Ó¬±fl¡ Ú≈˝◊ fl¡ø1¬ı
ŒÚ±ª±ø1º

ø¬ı√…±˘˚˛ ¬Û˚«±˚˛Ó¬ ·øÌÓ¬1 õ∂±Ôø˜fl¡ ¬Û±Í¬ ¬ÛÏ¬ˇ± ̧ fl¡À˘±Àª ·øÌÓ¬ ̇ ±¶a ’±1n∏ ø¬ı:±Ú1 ø¬ıøˆ¬iß ̇ ±‡±Ó¬ ¬ı…ª˝√√±1 Œ˝√√±ª±
¤øÈ¬ ø¬ıÀ˙ ∏̄ ø‰¬ √̋ê π[pi]1 ø¬ı ∏̄À˚̨ ’ª·Ó¬º ’±ø˜ Ê√±ÀÚ± Œ˚ ø˚ Œfl¡±ÀÚ± ¬ı‘M√√√1 ¬Ûø1øÒ ’±1n∏ ¬ı…±¸1 ’Ú≈¬Û±Ó¬ =3.141592653...

(non recurring non terminating decimal) ’±1n∏ ˝◊˚˛±Àfl¡˝◊ Greek letter π(pi) ø‰¬˝√êÀ1 ¬ı≈ÀÊ√±ª± ˝√√˚˛º
’±À˜ø1fl¡±Ú formatÓ¬ Ó¬±ø1‡ ø˘‡±Ó¬ ̃ ±˝√√1 SêÀ˜À1 ’±1y fl¡1± ̋ √√˚˛º ̋ ◊— ̃ ±‰¬« ̃ ±˝√√1 14 Ó¬±ø1‡ ’±À˜ø1fl¡±1 formatÓ¬
ø˘‡± ̋ √√̊ ˛ 3.14..... ·øÌÓ¬ ’Ú≈1±·œ ’±1n∏ ̧ —‡…±fl¡ ∆˘ fl¡‰¬1» fl¡ø1 ̂ ¬±˘ Œ¬Û±ª± ¬ı…øMê ̧ fl¡À˘ ¤ ◊̋ ø‰¬ √̋êÀÈ¬±1 ∆¸ÀÓ¬ ̃ ±‰¬« ̃ ± √̋√1
14 Ó¬±ø1‡1 øfl¡Â≈√ ̧ ±‘√˙… ø¬ı‰¬±ø1 Œ¬Û±ª±Ó¬ ̃ ±‰¬« ̃ ±˝√√1 14 Ó¬±ø1À‡ Œ¸˝◊ ø‰¬˝√êÀÈ¬±1 Ú±˜Ó¬ ø√ª¸ Î◊¬√ƒ˚±¬ÛÚ fl¡À1, ø√ª¸1 Ú±˜
π[pi]ø√ª¸º ’±À˜ø1fl¡±, ̋ ◊Î◊¬À1±¬Û1 ·øÌÓ¬1 Â√±S-Â√±Sœ, ø˙é¬fl¡ ̧ fl¡˘1 ̃ ±Ê√Ó¬ ̋ ◊ ¤øÈ¬ Ê√Úøõ∂˚˛ ’Ú≈á¬±Úº Larry Show
Ú±˜1 ¬Û√±Ô« ø¬ı:±Úœ ¤·1±fl¡œÀ˚˛ 1988 ‰¬ÚÓ¬ San FransiscoÓ¬ ¤˝◊ ø√ª¸ Î◊¬√ƒ˚±¬ÛÚ ’±1y fl¡ø1øÂ√˘º π[pi] ø√ª¸
ø √̋√‰¬±À¬Û ø¬ıøˆ¬iß ’±À˜±√Ê√Úfl¡ fl¡± «̧̊ ”‰¬œÀ1 [π Œfl¡fl¡, ø¬ı¶≥®È¬, ‰¬±˘±√, ̋ ◊Ó¬…±ø√ ¬ıÀÚ±ª±, Œ‡±ª± õ∂øÓ¬À˚±ø·Ó¬±, pi 1 ’±ø √̋√«Ó¬ øÔ ˛̊
ø√ ˛̊±, 1±øÓ¬¬Û≈ª± 3.14 ̃ ± ◊̋̆  Œ‡±Ê√fl¡Ï¬ˇ±, õ∂√̇ «Úœ, pi ·œÓ¬ Œ·±ª±, ∆˙øé¬fl¡ fl¡± «̧̊ ”‰¬œ ’Ú≈øá¬Ó¬ fl¡1±] ·øÌÓ¬-ø¬ı:±Ú ’Ú≈1±·œ
˜˝√√˘Ó¬ Î◊¬√ƒ˚±ø¬ÛÓ¬ ˝√√˚˛º õ∂øÓ¬ ¬ıÂ√À1 ˜”˘ fl¡±˚«¸”‰¬œ [Œfl¡fl¡ fl¡È¬±, pi ·œÓ¬ Œ·±ª±, Œ˙±ˆ¬±˚±S±1 ’±1yøÌ] qˆ¬±1y Œ˝√√±ª±1
ø¬ıÀ˙¯∏ ̧ ˜˚˛ ø˝√√‰¬±À¬Û ø√Ú1 1 ¬ı±øÊ√ 59 ø˜øÚÈ¬, 26 ŒÂ√Àfl¡G ŒÈ¬±fl¡ Ò± «̊ fl¡1± ̋ √√ ˛̊ [3.415926....., 15926, ¬¸—‡…±ÀÈ¬±
˜Ú fl¡1fl¡]º ø˚À˝√√Ó≈¬ 20151 ̃ ±‰¬« ̃ ±˝√√1 14 Ó¬±ø1‡ ’±À˜ø1fl¡±Ú formatÓ¬ ø˘‡± ∆ √̋√øÂ√̆  3.14.15, [õ∂Ô˜ ‰¬±ø1 √˙ø˜fl¡
¶ö±ÚÕ˘ ø˘‡± pi1 ̃ ±Ú 3.1415], ·øÓ¬Àfl¡ Œ¸ ◊̋ ¬ıÂ√1 ¬Û± ◊̋ ø√ª¸ Î◊¬√ƒ̊ ±¬ÛÚ qˆ¬±1y Œ √̋√±ª± ø¬ıÀ˙ ∏̄ ̧ ˜˚̨ ø √̋√‰¬±À¬Û 1±øÓ¬¬Û≈ª±˚1±øÓ¬
9 ¬ı±øÊ√ 26 ø˜– 53 ŒÂ√Àfl¡GÀÈ¬±fl¡ Ò±˚« fl¡1± ∆˝√√øÂ√˘º [3.141592653..., 92653 ̧ —‡…±ÀÈ¬± ̃ Ú fl¡1fl¡]º

14 ̃ ±‰¬« Ó¬±ø1‡ÀÈ¬±1 ’±Ú ¤fl¡ &1n∏Q¬Û”Ì« ø√̇ ÀÈ¬± ̋ √√í˘ Œ˚ Œ¸ ◊̋ ø√ÚÀÈ¬± ø¬ı‡…±Ó¬ ¬Û√±Ô« ø¬ı:±Úœ ¤˘¬ı±È¬« ’± ◊̋Úá¬± ◊̋Ú1
Ê√ijø√Úº 1879 ̋ ◊— ‰¬Ú1 14 ̃ ±‰¬« Ó¬±ø1À‡ Ê√± «̃±ÚœÓ¬ ¤˘¬ı±È¬« ’± ◊̋Úá¬± ◊̋ÀÚ Ê√ij ¢∂˝√√Ì fl¡À1 ’±1n∏ ’±À˜ø1fl¡±1 øÚÎ◊¬ Ê√±ø‰¬«1
øõ∂kÈ¬Ú ‰¬ √̋√1Ó¬ 1955 ̋ ◊— ‰¬Ú1 18 ¤øõ∂˘ Ó¬±ø1À‡ ̃ ‘Ó≈¬… ¬ı1Ì fl¡À1º Œ¸À ˛̊À √̋√ øõ∂kÈ¬Ú ‰¬ √̋√1Ó¬ ¬Û± ◊̋ ø√ª¸ Î◊¬√ƒ̊ ±¬ÛÚ1 ∆¸ÀÓ¬
’±Ú ¤øÈ¬ ø√˙ Ê√øÎ¬ˇÓ¬ ∆˝√√ Ô±Àfl¡, Œ¸ ˛̊± ̋ √√í˘ ¤˘¬ı±È¬« ’± ◊̋Ú©Ü± ◊̋Ú1 Ê√Újø√Ú Î◊¬√ƒ̊ ±¬ÛÚº
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·øÌÓ¬ ø√ª¸1 ˘é¬… – 1±©Ü™¸—‚1 ¬ı˝√√Úé¬˜ Î◊¬iß˚˛Ú ˘é¬… fl¡±˚«¸”‰¬œ1 [Sustainable Development Goals

of the 2030 Agenda of the United Nations] ’—˙ ø˝√√‰¬±À¬Û ̧ ±˜ø¢∂fl¡ ̂ ¬±Àª ·øÌÓ¬ ’±1n∏ ·øÌÓ¬ ø˙é¬±-·Àª¯∏Ì±,
õ∂ø˙é¬Ì1 ̃ ±Ú√G Î◊¬iß̊ ˛Ú, ̃ ø √̋√̆ ±fl¡ ·øÌÓ¬ ø˙é¬±Ó¬ Î◊¬»¸± √̋√ ¬ıÀÏ¬ˇ±ª±, fl‘¡øS˜ ¬ı≈øX˜M√√√± [Artificial Intelligence] õ∂ ≈̊øMêfl¡
Q1±øi§Ó¬ fl¡1±, ’Ô«ÕÚøÓ¬fl¡-¸±˜±øÊ√fl¡-Œ˚±·±À˚±·-¶§±¶ö… ¬ı…ª¶ö±-õ∂fl‘¡øÓ¬1 ¬ı √̋√Úé¬˜Ó¬±, ’±ø√ ø¬ıøˆ¬iß ̧ ±˜±øÊ√fl¡ ø√̇ 1 Î◊¬iß̊ ˛ÚÓ¬
·øÌÓ¬ ̇ ±¶a1 ̂ ”¬ø˜fl¡±1 ø¬ı ∏̄À ˛̊ ̧ Ê√±·Ó¬± ̧ ‘ø©Ü1 ›¬Û1Ó¬ &1n∏Q ’±À1±¬Û fl¡ø1 ’±ôLÊ√«±øÓ¬fl¡ ·øÌÓ¬ ø√ª¸1 ¤˘±øÚ ̆ é¬… ’±1n∏
¬ıÂ√1À˚±1± ø¬ıù´¬ı…±¬Ûœ fl¡± «̧̊ ”‰¬œ Ò± «̊ fl¡1± ∆ √̋√ÀÂ√ñ 2020 ’±1yøÌ, øÔ˜- ̧ ¬ı«S ·øÌÓ¬ [Mathematics is Everywhere]º
¬Ûø1‰¬±˘Ú±Ó¬ Ô±øfl¡¬ı ’±ôLÊ√«±øÓ¬fl¡ ·±øÌøÓ¬fl¡ ¸—‚º ¸˜¢∂ ø¬ıù´1 16È¬± ’±·˙±1œ1 ·øÌÓ¬1 ’Ú≈á¬±ÀÚ ¤˝◊ ˜˝√√±Ú Î◊¬À√…±·1
õ∂øÓ¬ ̧ ˝√√±ø1 Ê√Ú± ◊̋ ̧ ˝√√± ˛̊1 ̋ √√±Ó¬ ’±·¬ıÏ¬ˇ± ◊̋ÀÂ√º ’±ôLÊ√«±øÓ¬fl¡ ·±øÌøÓ¬fl¡ ̧ —‚ ◊̋ ¤fl¡ ’±Àª√ÚÀ˚±À· ̧ ˜¢∂ ø¬ıù´1 ‰≈¬Àfl¡-Œfl¡±ÀÚ
Ôfl¡± ø˙é¬±Ú≈á¬±Ú-·Àª¯∏Ì± õ∂øÓ¬á¬±Ú, ·øÌÓ¬ ø˙é¬fl¡, ·øÌÓ¬-ø¬ı:±Ú õ∂‰¬±1 ’±1n∏ õ∂¸±11 ˝√√Àfl¡ fl¡±˜ fl¡ø1 Ôfl¡± Œ¶§2Â√±À¸ªœ
’Ú≈á¬±Ú¸˜”˝√√fl¡ ’±ôLÊ√«±øÓ¬fl¡ ·øÌÓ¬ ø√ª¸1 ˜”˘ ˘é¬… ’±1n∏ Î◊¬ÀV˙… ¸Ù¬˘ fl¡ø1¬ıÕ˘ fl¡±˚«¬ı…ª¶ö± ¢∂˝√√Ì ’±1n∏ õ∂‰¬±11 ¬ı±À¬ı
’±˝√√ı±Ú Ê√Ú± ◊̋ÀÂ√ ̆ ·ÀÓ¬ ø¬ıÓ¬—Õfl¡ Ê√Ú±1 ¬ı±À¬ı ¤È¬± Œª¬ı‰¬± ◊̋È¬ www.idm314.org ̃ ≈fl¡ø˘ fl¡ø1ÀÂ√º ’±ôLÊ√«±øÓ¬fl¡ ·øÌÓ¬
ø√ª¸ Î◊¬√ƒ̊ ±¬ÛÚ ¤ø√Úœ ˛̊± fl¡± «̧̊ ”‰¬œ Ú √̋√̊ ˛º IDM Œª¬ıÂ√± ◊̋È¬1 ̧ ”‰¬Ú± ̃ ÀÓ¬ ’±ôLÊ√«±øÓ¬fl¡ ·øÌÓ¬ ø√ª¸ ·øÌÓ¬ ø˙é¬±fl¡ ’±fl¡ ∏̄«Ìœ ˛̊
’±1n∏ ·øÌÓ¬1 õ∂±À˚˛±ø·fl¡ ø√˙ÀÈ¬±1 ø¬ı¯∏À˚˛ ̧ ¬ı«¸±Ò±1Ìfl¡ ̧ Ê√±· fl¡1±1 ¤fl¡ √œ‚˘œ˚˛± ¬Ûø1fl¡äÚ±º

¸±˜1øÌ – ’±˜±1 Œ√˙1 õ∂¸—·Ó¬, ‰¬1fl¡±1 Ú± ◊̋¬ı± ¬ı…ª¶ö±1 fl¡Ô±À¬ı±1 ¬ı1 ø¬ıÀ˙ ∏̄ ’±À˘±‰¬Ú± Úfl¡ø1 ·øÌÓ¬ ’Ú≈1±·œ,
·øÌÓ¬ ø˙é¬fl¡ ̧ fl¡À˘±Àª fl¡± «̧̊ ”‰¬œÀÈ¬±1 √̇ «Ú ̋ √√+√̊ ˛e˜ fl¡ø1 ’±ôLÊ√«±øÓ¬fl¡ ·±øÌøÓ¬fl¡ ̧ —‚1 õ∂ô¶±ø¬ıÓ¬ fl¡± «̧̊ ”‰¬œ1 ’±ø √̋√« ’Ú≈̧ ø1
’±·¬ı±øÏ¬ˇ Œ˚±ª±ÀÈ¬±Àª ¸˜˚˛1 √±¬ıœº ’±˜±1 Œ√˙1 ’±·˙±1œ1 ’Ú≈á¬±Ú-õ∂øÓ¬á¬±Ú1 ’Ò…±¬Ûfl¡, ·øÌÓ¬:, ·Àª¯∏fl¡ ¸fl¡À˘
ø¬ıøˆ¬iß ¬Û «̊± ˛̊1 ·øÌÓ¬ ø˙é¬fl¡ ̧ fl¡˘fl¡ ø√˝√√± ¬Û1±˜ «̇ ’±·¬ıÏ¬ˇ±›fl¡º ’¸˜Ó¬ ’¸˜ ·øÌÓ¬ ø˙é¬± ˛̊Ó¬Ú ’±1n∏ Mathematics

Teachers’ Association of India (MTAI)1 ˚≈È¬œ˚˛± Î◊¬À√…±·1 ˘·ÀÓ¬ ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú1 ≈√˝◊ øÓ¬øÚÈ¬±
˙±‡±1 Î◊¬À√…±·Ó¬ ̧ ˜¢∂ ø¬ıù´1 ̆ ·Ó¬ ¤Àfl¡ø√Ú± ◊̋ 14 ̃ ±‰¬«, 2020 Ó¬±ø1À‡ ’±ôLÊ√«±øÓ¬fl¡ ·øÌÓ¬ ø√ª¸1 õ∂Ô˜ ¬ıÂ√11 fl¡± «̧̊ ”‰¬œ
’Ú≈øá¬Ó¬ fl¡1±ÀÈ¬± ’±˜±1 1±Ê√…1 ¬ı±À¬ı ¤øÈ¬ qˆ¬ ̆ é¬Ìº

|œ˚≈Ó¬ ¬ıœ1¬ıËÓ¬ √±¸ Œ‰¬ÃÒ≈1œ ¬ıÓ¬«˜±Ú ¬ı„√√±˝◊·±“› ¬Ûø˘ÀÈ¬fl¡øÚfl¡ õ∂øÓ¬á¬±ÚÓ¬ ·øÌÓ¬ ø¬ıˆ¬±·1¬ ’Ò…±¬Ûfl¡º

ANSWERS TO QUIZ CORNER

(1) Ada Lovelace. (2) Jacob Bernouli. (3) Hypatia (4) G.H. Hardy spoke

this and he referred to Ramanujan here. (5) All is number. (6) Aryabhatta.

(7) Kautuk Aru Kaitheli Angka, authored by Late Dandi Ram Dutta.

(8) George Canter and the topic belongs to Set theory. (9) Rene Descartes.

(10) Madhave of Sangam agrama. (11) G.H. Dardy. (12) Fermat’s

Numbers. (13) 96. (14) x = 80, A + B = 19. (15) 1 < c < 3/
2
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Property I :  If ABC is a right-angled triangle, right-angled
at B, the diameter of the circle inscribed in ∆ABC equals
AB+BC-AC.

Proof: Let I be the incentre of ∆ABC and let the circle
touch sides BC, CA and AB at D,E,F respectively.

Since IF = ID=r (radius of the circle) and

∠ IFB=∠ FBD=∠ IDB=900.

So, FIDB is a square of side ‘r’.

If AB=c, BC=a and CA=b, then

AC=AE+EC

     =AF+DC

      =(AB-FB)+(BC-BD)

i.e.,AC = AB+BC-2r

or 2r = AB+BC-AC

or 2r = c+a-b

Property 2 :If ∆ is the area of triangle ABC
whose semi-perimeter is ‘s’ and in radius ‘r’,
then ∆= rs.

Proof: Let D,E,F be respectively the points
at which the incircle touches the sides BC,CA
and AB of triangle ABC. If I is the in-centre
of the triangle ABC with area ∆, then

∆= Area of triangle AIB+area of triangle BIC
+ area of triangle CIA

Inradius of a Triangle

Pankaj Agarwal

A

F

B D C

E

I

A

F

B D C

E
I

Mathematics Olympiad Class Room –
Problems of regional, national and international level of Mathematics Olympiad specific
to certain mathematical concepts are discussed here. For this time, problems based on
inradius have been taken up the discussion :
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=
1

2
.r.BA+

1

2
.r.BC+

1

2
.r.CA

= r.
AB BC CA

2

+ + 
 
 

=rs

Solved Examples

(1) Let ABCD be a convex
quadrilateral with
∠ DAB= ∠ BDC=900. Let the
incircles of triangles ABD and BCD touch
BD at P and Q respectively. If AD=999. and
PQ=200, then what is the sum of the radii of the incircles
of triangles ABD and BDC? (Pre-RMO, 2014)

Solution :

We know,

2r
1
=AB+AD-BD

= (r
1
+BP)+999-(BP+PQ+QD)

⇒ r
1
= 999-200-r

2

⇒ r
1
+r

2
 = 799

(2) Prove that the inradius of a right-angled triangle with integer sides is an integer. (RMO, 1999)

Solution : If ‘r’ is the in-radius of triangle ABC, right-angled at B and AB=c, BC=a, CA=b, then
2r =c+a-b

Since a, b, c are integers, we just need to prove that c+a-b is even i.e., we need to prove that out
of a, b, c the two cases are not possible

Case (i) : Exactly one of a, b, c, is odd.

This is obviously not possible as b2=a2+c2. If exactly one of them is odd, the other two must be
even.

But sum and difference of any two even numbers is even. So, this case is not possible.

Case (ii) : All of a, b, c are odd.

This is again obviously not possible as b2=a2+c2 and then sum of two odd numbers is always even.

Hence proved.

(3) Determine the side lengths of a right triangle if they are integers and the product of the leg’s
lengths equals three times the perimeter. (Romania, 1999)

A

B

Q

P

C

D

r 2

r 2

r 2

r 2

r 2

r 1

r 1
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Solution : Let the sides be a, b, c with a2+c2=b2 and in-radius of the triangle be ‘r’. Also, let the
area of the triangle be ∆.

Now, ac=3(a+b+c)............(1)

1 a b c
ac 3.

2 2

+ + 
⇒ =  

 

⇒ ∆=3s

⇒ rs=3s.

               ⇒ r=3.............(2)

∴  2r=a+c-b becomes

    6=a+c-b.........(3)

⇒ (a+c)2=(b+6)2

⇒ 2ac = 12b+36

⇒ ac=18+6(a+c-6) (from eqn (3))

⇒ ac-6(a+c)+36=18

⇒ (a-6) (c-6)=18 ........(4)

From eqn (3), we know that a>6 and c>6   (∵a-b<o and c-b<o)

So, eqn (4) gives

a-6=1, c-6=18

or a-6=2, c-6=9

or a-6=3, c-6=6

or a-6=6, c-6=3

or a-6=9, c-6=2

or a-6=18, c-6=1

i.e., (a, b, c,) = (7, 25, 24), (8, 17, 15), (9, 15, 12), (12, 15, 9), (15, 17, 8), (24, 25, 7)

(4) The inradius of a triangle is 1 unit. The sides of the triangle as well as the semi perimeter of
the triangle are all integers. Find the sides of the triangle.

Solution : Let the sides of the triangle be  a, b, c with semi-perimeter 
a b c

s
2

+ +=  and area∆.

Now, ∆=rs=s

s(s a)(s b)(s c) s⇒ − − − =

⇒ (s-a) (s-b) (s-c) = s=(s-a) + (s-b)+(s-c)

Put s-a=x; s-b=y and s-c=z

So, xyz=x+y+z .....(1)
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Without loss of generality we assome x y z≥ ≥ .

So, eqn (1) becomes

xyz ≤  x+x+x⇒ yz < 3

Case I : If yz=1, then y=z=1 and we get x=x+1+1 (from eqn(1)) which is impossible.

Case II : If yz=2, then y=2, z=1 gives

2x = x+2+1 (from eqn (1)) i.e., x=3

So, s-a=3, s-b=2, s-c=1 which gives s=(s-a)+(s-b)+(s-c)=6

Hence, a=3, b=4, c=5

Case II : If yz=3, then y=3, z=1 gives

3x = x+3+1 (from eqn(1) i.e., x=2<y

which contradicts x y z≥ ≥ .

So, the sides can only be 3, 4, 5.

(5) A circle of radius R is incribed into an actute triangle,. Three tangents to the circle split the
triangle into three right triangles and a hexagon that has perimeter Q. Find the sum of diameters
of circles inscribed into the three right triangles. (Tournament of Towns, Juniors, A-Level, 2006)

Solution :

From the figure,

Q=R+x+x+R+R+y+y+R+R+z+z+R

i.e. Q-6R=2(x+y+z).....(1)

If r
1
, r

2
, r

3
 are the in radii of ∆BDI, ∆ECF and

∆ AHG respectively, then
2r

1
 = BD+DI-BI

     = (BJ-R)+(R+x)-(BJ-x) (∵BC=BJ)

    = 2x

i.e., r
1
=x

Similarly, r
2
=y and r

3
=z

∴ 2r
1
+2r

2
+2r

3
 = 2x+2y+2z

                  =Q-6R

Problems for Practice

(1) In rectangle ABCD, AB=8 and BC=20. Let P be a point on AD such that ∠ BPC=900. If r
1
,

r
2
, r

3
 are the radii of the incircles of triangles APB, BPC and CPD, what is the value of r

1
+r

2
+r

3
?

(Pre-RMO, 2015)
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(2) In the triangle ABC, the incircle touches the sides BC, CA and AB respectively at D,E and
F. If the radius of the incircle is 4 units and if BD, CE and AF are consecutive integers, find the
sides of the triangle ABC. (RMO, 1994)

(3) What is the minimal area of a right-angled triangle whose inradius is 1 unit? (RMO, 2014)

(Hint : If x 0, y 0,> >  then x y 2 xy+ ≥ )

(4) In the figure, ABCD is a rectangle. Triangle PAB is isosceles. The radius of each of the
smaller circles is 3cm and the radius of the
bigger circle is 4 cm. Find the length and
breadth of the rectangle. (Bhaskara Contest,
Final Test, 2008)

(5) In the given figure, AB=6, BC=8,
∠ ABC=900. There are ‘K’ congruent circles
of radius ‘r’, each of which touches the side
BC. Each circle excluding the first and last
touches two circles. The first circle touches
side AB while the last one touches side AC.
If ‘r ’ is an integer, then find all the possible values

of K. Assume K 1.≥
(Hint : Use the technique used in deriving property)

Answer Key

Q. No. (1) r
1
+r

2
+r

3
=8

Q. No. (2) AB=14, BC=13, CA=15

Q. No. (3) Area 3 2 2≥ +
Q. No. (4) Length = 24; breadth=9

Q. No. (5) K=1 or K=3

D

A
B

C
P

C

..........

B

A

Mr. Pankaj Agarwal did his BE in Mechanical Engineering from Jorhat Engineering College, Assam.
He started teaching mathematics in a coaching institute at Guwahati. Now, he is a senior faculty of

Mathematics in a reputed coaching institute at Delhi.
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Quiz
1. A lady mathematician is called the world’s first computer programmer. She wrote the

world’s first machine algorithm for an early computing machine. What is her name?

2. The number e is a mathematical constant approximately equal to 2.71828. It was
discovered while studying about compound interest. What is the name of the
mathematician who discovered e?

3. Theon of Alexandria  was a Greek scholar and mathematician who lived in Alexandria,
Egypt. His daughter was also a famous mathematician. What is her name?

4. ‘‘I owe more to him than anyone else in the world with one exception, and my association
with him is the one romantic incident of my life.’’
Who said this and who is the person referred to here?

5. Pythagoras and his followers followed a motto in their philosophical pursuit. What is
that motto?

6. Who was the first Indian mathematician who calculated the value of pi correct up to
four places of decimal?

7. Prior to British period there was a type of mathematical system in Assam practised by
a section of people called Kayasthas. Various documents scattered all over the state
on their system were compiled and published in a book form. What is the name of the
book and who authored it?

8. Who proposed Continuum Hypothesis and which area of mathematics does it belong
to?

9. Who first coined the term imaginary number to i=√-1?

10. An Indian mathematician is credited to have contributed to calculus before Newton
and Leibnitz. What is the name of the mathematician.

Quiz Corner–
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11. ‘‘As long as people do mathematics, the work of Ramanujan will continue to be
appreciated. Who said this?

12. What is the term used to express the numbers of the form 22
n
 +1, n being non negative

integer.

13. What is the number less than 100 with highest number of factors?

14. If A= √x+20 and B= √X+1 then find x for which x+20 and x+1 are perfect squares and
also find A+B in that case.

15. Determine the possible values of ‘c’ so that the two lines x-y=2 and cx+y=3 interesect
in the first quadrant.

(Compiled by Editorial Board, G.B.
)

Shrikhande Graph : Shrikhande graph named after Indian Mathematician Sharad
Chandra Shankar Shrikhande (1917-2020) is a strongly regular graph with 16

vertices and 48 edges, with each vertex having degree 6.
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Ê√˚˛ Ê√˚˛ÀÓ¬ ̃ ˝◊ ’±øÊ√ ø˚Ê√Ú Ú˜¸… ¬ı…øMê õ∂˚˛±Ó¬ ̇ ±øôL1±˜ √±¸1 ¶ú‘øÓ¬Ó¬ ¤˝◊ ë˙±øôL1±˜ √±¸ ¶ú±1fl¡ ¬ıM‘êÓ¬± ̃ ±˘±í1
’±À˚˛±Ê√Ú fl¡1± ∆˝√√ÀÂ√ ŒÓ¬À‡Ó¬1 ¬Û”Ì… ¶ú‘øÓ¬Ó¬ |X±?ø˘ :±¬ÛÚ fl¡ø1ÀÂ√“±º ˘·ÀÓ¬ ŒÓ¬À‡Ó¬1 ¸≈À˚±·…± fl¡Ú…± |œ˜Ó¬œ õ∂œøÓ¬
fl¡±fl¡Ó¬œÀ˚̨ ø¬ÛÓ‘¬1 ¶ú‘øÓ¬Ó¬ Úª õ∂Ê√ij1 fl¡±˜Ó¬ ’ √̋√±Õfl¡ ’¸˜ ¤fl¡±ÀÎ¬˜œ ’¬ı Œ˜ÀÔÀ˜øÈ¬'1 ̧ √̋√À˚±·Ó¬ ¤ÀÚ ¤øÈ¬ ¬ıM‘êÓ¬±˜±˘±1
’±À˚˛±Ê√Ú1 ¬ı±À¬ı ’±·¬ı±øÏ¬ˇ ’˝√√±1 ¬ı±À¬ı ŒÓ¬›“Õ˘ Œ˜±1 ’±ôLø1fl¡ ÒÚ…¬ı±√ :±¬ÛÚ fl¡ø1À˘“±º ˘·ÀÓ¬ ¤˝◊ ¬ıM‘êÓ¬±˜±˘±Ó¬
’±˜±fl¡ ’—˙¢∂˝√√Ì fl¡1±1 ¸≈ø¬ıÒ± ø√˚˛± ¬ı±À¬ı ’¸˜ ¤fl¡±ÀÎ¬˜œ ’Ù¬ Œ˜ÀÔÀ˜øÈ¬'1 fl¡˜«fl¡M√√√«±¸fl¡˘Õ˘ ’±˜±1 ’±ôLø1fl¡
fl‘¡Ó¬:Ó¬± ˚±ø‰¬À˘“±º ¤˝◊ ˜≈˝√√”Ó¬«Ó¬ Œ˜±1 ˜ÚÓ¬ ¬Ûø1ÀÂ√ õ∂±˚˛ øÓ¬øÚfl≈¡ø1 ¸±Ó¬ ¬ıÂ√11 ’±·ÀÓ¬˝◊ ’±ø˜ ¬ÛøÏ¬ˇ¬ıÕ˘ Œ˘±ª± ˙±øôL1±˜
√±¸ ’±1n∏ 1±Ò±fl¡±ôL √±¸ õ∂ÌœÓ¬ ëÊ√…±ø˜øÓ¬ õ∂Àª˙í Ú±˜1 øfl¡Ó¬±¬Û‡ÚÕ˘ñ ’±1n∏ øfl¡Ó¬±¬Û‡Ú1 õ∂øÓ¬ÀÈ¬± ¬Û‘á¬±Õ˘, ø˚‡Ú
øfl¡Ó¬±¬Û ’Ò…±˚˛Ú1 Œ˚±À·À1˝◊ Ê√œªÚÓ¬ Ê√…±ø˜øÓ¬ ’øÓ¬ ’±¢∂˝√√1 ø¬ı¯∏˚˛ ∆˝√√ ¬Ûø1øÂ√˘ñ ˘·ÀÓ¬ ’Ç ø¬ı¯∏˚˛ÀÈ¬± ¬ı1 ’±À¬Û±Ú
’±À¬Û±Ú ̆ ·± ∆˝√√øÂ√˘º Â√±S-Â√±SœÀ ˛̊ ̧ ˝√√ÀÊ√ ¬ı≈øÊ√¬ı ¬Û1±Õfl¡ ’øÓ¬ ̧ ˝√√Ê√-¸1˘ ·±øÌøÓ¬fl¡ ̂ ¬± ∏̄±Ó¬ ø˘‡± øfl¡Ó¬±¬Û‡Ú1 õ∂øÓ¬ÀÈ¬±
Î◊¬¬Û¬Û±√…1 Ó¬˘Ó¬ Œfl¡˝◊È¬±˜±Ú ’Ú≈˙œ˘Ú Ô±Àfl¡ñ ø˚Àfl¡˝◊È¬± ’Ú≈˙œ˘Ú ›¬Û11 Î◊¬¬Û¬Û±√…ÀÈ¬±1 ̧ ˝√√±˚˛Ó¬ ̧ ˜±Ò√±Ú fl¡ø1¬ı ¬Û1±
∆·øÂ√˘ ’øÓ¬ ̧ ˝√√ÀÊ√º õ∂ÀÓ¬…fl¡ÀÈ¬± Î◊¬¬Û¬Û±√…1 Ó¬˘Ó¬ ø˘‡± ’±øÂ√˘ñ ë’– ̋ ◊– Î◊¬–ñ ¬ı≈øÊ√ Ú±¬Û± ◊̋ Œ˜±1 ø¬ÛÓ‘¬À√ª -  ø˚Ê√ÀÚ
Œ˜±fl¡ ̧ 1n∏À1 ¬Û1± ·øÌÓ¬ ø˙é¬±1 ÚœøÓ¬ ø˙é¬± ø√øÂ√̆ , õ∂ ˛̊±Ó¬ 1±À˜ù´1 fl¡ø˘Ó¬±À√ªfl¡ ̋ ◊̊ ˛±1 ’Ô«ÀÈ¬± ̧ ≈øÒøÂ√À “̆±ñ ŒÓ¬›“ ¬ı≈Ê√± ◊̋
ø√øÂ√̆  Œ˚ ̋ ◊̊ ±̨1 ’Ô« ’S ̋ ◊√— Î◊¬¬Û¬Û±√… ƒ̃íñ ̋ ◊̊ ±̨ÀÓ¬ ◊̋ Î◊¬¬Û¬Û±√…ÀÈ¬±1 Œ˙ ∏̄ºíí Œ˜±1 ø¬ÛÓ‘¬À√ª Œ·Ã1œ¬Û≈11 P.C. InstitutionÓ¬
·øÌÓ¬1 ø˙é¬fl¡1+À¬Û õ∂Ô˜ ‰¬±fl¡ø1Ó¬ Œ˚±·√±Ú fl¡ø1øÂ√̆ ñ ̧ ±ø √̋√Ó¬… ¤fl¡±ÀÎ¬˜œ ¬Û≈1©®±1õ∂±5 õ∂ø¸X ·øÌÓ¬ø¬ı√ƒñ ̧ ±ø √̋√øÓ¬…fl¡
õ∂ ˛̊±Ó¬ Œ1ªÓ¬œ Œ˜± √̋√Ú √M√√√ Œ‰¬ÃÒ≈1œÀ√ª ŒÓ¬À‡Ó¬1 Â√±S ’±øÂ√̆ º Ê√…±ø˜øÓ¬ õ∂Àª˙1 ’Ú≈̇ œ˘Úø¬ı˘±fl¡ fl¡1±Ó¬ ø¬ÛÓ‘¬À√Àª Œ˜±fl¡
˚ÀÔ©Ü Î◊¬√ƒ·øÚ ø√øÂ√˘º Ó¬±À1±¬Ûø1 ’øÓ¬ ¸˝√√Ê√-¸1˘ ˆ¬±¯∏±Ó¬ ø˘‡± ¬ı±À¬ı ¸fl¡À˘± Â√±S-Â√±SœÀ˚˛ Ê√…±ø˜øÓ¬ ¬ÛøÏ¬ˇ¬ıÕ˘ ˆ¬±˘
¬Û±˝◊øÂ√˘º ¬ıÓ¬«˜±Ú1 ¬ıUÀÓ¬± øfl¡Ó¬±¬ÛÓ¬ ¸˝√√Ê√ fl¡Ô± ¤È¬±Àfl¡ ’±›¬Ûfl¡œ˚˛±Õfl¡ ¬ı≈ÀÊ√±ª±1 Œ‰¬©Ü± fl¡1± ‰¬fl≈¡Ó¬ ¬ÛÀ1ñ ˚íÓ¬ Â√±S-
Â√±Sœ¸fl¡˘ ø¬ı¬ı≈øXÓ¬ ¬ÛÀ1º

Ê√…±ø˜øÓ¬ õ∂Àª˙1 ø˘‡fl¡ ̊ ≈·˘1 õ∂Ô˜·1±fl¡œ fl¡È¬Ú fl¡À˘Ê√1 [¬ıÓ¬«̃ ±Ú fl¡È¬Ú ø¬ıù´ø¬ı√…±˘ ˛̊] ·øÌÓ¬ ø˙é¬fl¡ ’±1n∏ 1±Ò±
¬ı±¬ı≈ Ú±À˜À1 ◊̋ ¬Ûø1ø‰¬Ó¬º ’±Ú·1±fl¡œ fl¡È¬Ú fl¡À˘øÊ√À ˛̊È¬ ¶≥®˘1 ·øÌÓ¬ ø˙é¬fl¡ñ ̇ ±øôL ¬ı±¬ı≈ ¬ı≈ø˘ ¬Ûø1ø‰¬Ó¬º ≈√À ˛̊±·1±fl¡œ Ú˜¸…
¬ı…øMêº ¬Û≈Ú1 ≈√À˚˛±Ê√Ú ¬ı…øMêÕ˘ Œ¸ª± Ê√Ú±˝◊ ’±øÊ√1 ¬ıM‘êÓ¬±-õ∂±‰¬œÚ ˆ¬±1Ó¬1 ‹ù´˚«…˜˚˛ ·øÌÓ¬1 ˝◊øÓ¬˝√√±¸Ó¬ ¤fl¡ ’Ú…Ó¬˜
¸—À˚±Ê√Ú ë∆¬ıø√fl¡ ·øÌÓ¬í õ∂√±Ú1 ¬ı±À¬ı ’±·¬ı±ÀÏ¬ˇ“±º

˙±øôL1±˜ √±¸ ¬ıM‘êÓ¬± ˜±˘± – Ó‘¬Ó¬œ˚˛ ¬ıM‘êÓ¬±

õ∂±‰¬œÚ ̂ ¬±1Ó¬1 ‹ù´˚«…˜˚˛ ·øÌÓ¬1 ̋ ◊øÓ¬˝√√±¸Ó¬
¤fl¡ ’Ú…Ó¬˜ ̧ —À˚±Ê√Ú ë∆¬ıø√fl¡ ·øÌÓ¬í

Î¬0 1?Ú± Œ‰¬ÃÒ≈1œ
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¤˝◊ÀÈ¬± ̧ ¬ı«Ê√Úø¬ıø√Ó¬ Œ˚ ø¬ıù´1 ·øÌÓ¬1 ̋ ◊øÓ¬˝√√±¸Ó¬ õ∂±‰¬œÚ ̂ ¬±1Ó¬œ˚˛ ·øÌÓ¬ ¤fl¡ ¬Û1˜ ø¬ı¶ú˚˛º ø¬ıù´ø¬ı‡…±Ó¬ ·øÌÓ¬:,
‹øÓ¬˝√√±ø¸fl¡ G.P. Halstaed, B.B. Dutta, Laplace, C.N. Sri Nibas Ayenger ’±ø√À˚˛ ¤fl¡ ˜≈À‡ ¶§œfl¡±1 fl¡ø1
’±ø˝√√ÀÂ√ Œ˚ ø¬ıù´1 ·øÌÓ¬1 Sê˜ø¬ıfl¡±˙1 ¬ÛÔÓ¬ õ∂±‰¬œÚ ˆ¬±1Ó¬œ˚˛ ·øÌÓ¬:¸fl¡˘1 ˙”Ú…1 ’±ø¬ı©®±1Àfl¡ Òø1 ·ÌÚ±1 ¬ı±À¬ı
√˙ø˜fl¡ ¬ÛXøÓ¬1 ’±øª©®±1 fl¡1± fl¡±˚«…˝◊ ’Ó≈¬˘Úœ˚˛ ’ø1˝√√Ì± Œ˚±·±˝◊ÀÂ√º Indian Historical Quaterly Vol. IIIÓ¬
‹øÓ¬˝√√±ø¸fl¡ Ó¬Ô± ·øÌÓ¬: B.B. Dutta ̋ ◊ Î◊¬À~‡ fl¡ø1ÀÂ√ Œ˚ õ∂±‰¬œÚ ˆ¬±1Ó¬œ˚˛ ·øÌÓ¬:¸fl¡˘1 ’±øª©®±1 ¤˝◊ √˙ø˜fl¡
¬ÛXøÓ¬1ñ [ø˚ ¬ÛXøÓ¬ ’±øÊ√Àfl¡±¬ÛøÓ¬ ¸˜¢∂ ø¬ıù´ÀÓ¬ ·ÌÚ±1 ¬ı±À¬ı õ∂‰¬ø˘Ó¬ ∆˝√√ ’±ø˝√√ÀÂ√] ¸1˘Ó¬± ’±1n∏ Œ¸Ãµ˚«…˝◊ ø¬ıù´1
¸ ”̃̋ √√ ̧ ˆ¬… Ê√±øÓ¬Àfl¡ ◊̋ ’±fl¡ ∏̄«Ì fl¡ø1¬ıÕ˘ ̧ é¬˜ ∆ √̋√ÀÂ√º

¬Û1ªÓ¬π fl¡±˘Ó¬ õ∂±‰¬œÚ ̂ ¬±1Ó¬1 ‹ù´ «̊…˜ ˛̊ ·øÌÓ¬1 ̋ ◊øÓ¬˝√√±¸Ó¬ ̧ —À˚±Ê√Ú ∆˝√√ÀÂ√ ·øÌÓ¬1 ¤fl¡ ’Ú…Ó¬˜ ø¬ı¶ú ˛̊ ë∆¬ıø√fl¡
·øÌÓ¬í ›1ÀÙ¬ ëŒ¯∏±~È¬± ·±øÌøÓ¬fl¡ ¸”Síí [Vedic Mathematics ¬ı± Sixteen simple Mathematical Formula
from the Vedas)

·øÌÓ¬1 ¤ ◊̋ ‹ù´ «̊…˜ ˛̊ ̇ ±‡±1 ’±øª©®±1fl¡ ∆ √̋√ÀÂ√ ëëÊ√·»&1n∏ ¶§±˜œ |œ ̂ ¬±1Ó¬œfl‘¡ ∏̄û Ó¬œÔ«Ê√œ ̃ √̋√±1±Ê√íí Jagad Gurn

Swami Sri Bharati Krisna Tirthaji Maha Raja.

¤˝◊ ë∆¬ıø√fl¡ ·øÌÓ¬í ’Ô¬ı± ëŒ¯∏±~È¬± ̧ ”Sí1 õ∂À˚˛±À·À1 ·øÌÓ¬1 ̧ fl¡À˘± ̇ ±‡±1 - ¬Û±È¬œ·øÌÓ¬, ¬ıœÊ√·øÌÓ¬, Ê√…±ø˜øÓ¬,
fl¡˘Ú ·øÌÓ¬ ’±ø√ ̧ fl¡À˘± ·±øÌøÓ¬fl¡ ̧ ˜±Ò±Ú [Problem Solving] ’øÓ¬ ̧ √̋√ÀÊ√, ’øÓ¬ fl¡˜ ̧ ˜ ˛̊1 øˆ¬Ó¬1ÀÓ¬ Œfl¡øÓ¬ ˛̊±¬ı±
˜≈À‡ ˜≈À‡› Î◊¬ø˘˚˛±¬ı ¬Û1± ˚±˚˛º

·øÌÓ¬1 ¤ ◊̋ ̇ ±‡±ÀÈ¬±1 Ê√ij√±Ó¬± Ê√·»&1n∏ ¶§±˜œ |œ ̂ ¬±1Ó¬œfl‘¡ ∏̄û Ó¬œÔ«Ê√œ ̃ ˝√√±1±ÀÊ√ ¤øÈ¬ ’øÓ¬ Î◊¬2‰¬ ø˙øé¬Ó¬, Ò±ø «̃fl¡
¬Ûø1˚˛±˘Ó¬ 1884 À‰¬ÚÓ¬ ˜±^±Ê√ [¬ıÓ¬«˜±Ú Œ‰¬iß±˝◊]Ó¬ Ê√ij ¢∂˝√√Ì fl¡À1º ŒÓ¬›“ ¸1n∏ fl¡±˘Ó¬ Venkatraman ¬ı≈ø˘ ¬Ûø1ø‰¬Ó¬
’±øÂ√̆ º ̧ 1n∏ fl¡±˘À1¬Û1± ◊̋ ŒÓ¬›“ ’øÓ¬ Ó¬œéÆ¡ ¬ı≈øX1 ¬Ûø1‰¬ ˛̊ ø√øÂ√̆ º ŒÓ¬›“1 ∆˙øé¬fl¡ Ê√œªÚ1 õ∂± ˛̊ ̧ fl¡À˘±ø¬ı˘±fl¡ ¬Û1œé¬±ÀÓ¬
õ∂Ô˜ ¶ö±Ú ’øÒfl¡±1 fl¡ø1øÂ√˘º ŒÓ¬›“ ̃ ±^±Ê√ ø¬ıù´ø¬ı√…±˘ ˛̊1 ¬Û1± 1899 ‰¬ÚÓ¬ õ∂Àªø˙fl¡± ¬Û1œé¬± ¬Û±Â√ fl¡À1º ¤ ◊̋ ¬Û1œé¬±Ó¬
¸—¶¥®Ó¬ ’±1n∏ ¬ı±¢¨œÓ¬± [oratory] Ó¬ ’Ó≈¬˘Úœ˚̨ ¬Û±1√ø «̇Ó¬± Œ√‡≈›ª± ¬ı±À¬ı ̃ ±^±Ê√1 ̧ —¶¥®Ó¬ ̧ Lö± [Sanskrit Association]
¤ 1899 ‰¬ÚÓ¬ ŒÓ¬›“fl¡ ë¸1¶§Ó¬œí Î◊¬¬Û±øÒ õ∂√±Ú fl¡À1º ŒÓ¬›“ B.A. ¬Û1œé¬±ÀÓ¬± ¸À¬ı«±2‰¬ Ú•§1 ˘±ˆ¬ fl¡ø1 American

College of Sciences Rochester, New York1 Œ¬ı±À•§ ø¶öÓ¬ Œfl¡f1 ¬Û1± M.A. ¬Û1œé¬± ø√À˚˛ 1903 ‰¬ÚÓ¬ ’±1n∏
1904 ‰¬ÚÓ¬ ¤Àfl¡Ò±À1 ̧ —¶¥®Ó¬, ˙√«Ú, ̋ ◊—1±Ê√œ, ·øÌÓ¬, ̋ ◊øÓ¬˝√√±¸ ’±1n∏ ø¬ı:±Ú ø¬ı¯∏˚˛Ó¬ ̧ ¬ı«ÀÓ¬± fl¡±˘1 ’øˆ¬À˘‡ ̂ ¬e fl¡ø1
˙œ¯∏«¶ö±Ú ’øÒfl¡±1 fl¡ø1 Î◊¬M√√√œÌ« ˝√√˚˛º [In 1904 at the age of just twenty he passed M.A. examination in
further seven subjects simultaneously securing highest honour in all) (Vedic Maths by Guruji
(Manjula Trivedy]

ŒÓ¬›“ øfl¡Â≈√ø√Ú1 fl¡±1ÀÌ National College of Rajamundri 1 ’Ò…é¬ 1+À¬Û fl¡±˜ fl¡ø1øÂ√˘ ̊ ø√› ŒÓ¬›“1 :±Ú
’Ê√«Ú1 ’Ó¬œ¬ı ¶Û‘˝√√±˝◊ ¤˝◊ fl¡˜«Ó¬ Ôfl¡±1 ¬Û1± ø¬ı1Ó¬ fl¡À1º ’±Ò…±øRfl¡ ø¬ı√…± ’Ê√«Ú1 fl¡±1ÀÌ ŒÓ¬›“1 ’Ó¬…ôL Œ˝√√“¬Û±˝√√1 ¬ı±À¬ı
˙‘Àe1œ ̃ Í¬1 Satchidanda Nrisimha Bharati Swami 1 ›‰¬1Ó¬ ’Ò…˚˛Ú ’±1n∏ Ó¬¬Û fl¡ø1¬ıÕ˘ ̆ ˚˛º ̋ ◊˚˛±ÀÓ¬ õ∂±˚˛ 8
¬ıÂ√1 fl¡±˘ ŒÓ¬›“ Œ¬ı√±ôL √˙«Ú ’±1n∏ ¬ıËp¡± ¸±ÒÚ±Ó¬ ¬ıËÓ¬œ ∆˝√√ ·ˆ¬œ1 Ó¬¬Û¸…±1 ’ôLÓ¬ ’±Ò…±øRfl¡ ˙øMê ’±˝√√1Ì fl¡À1º ˝◊˚˛±1
Ù¬˘Ó¬ ŒÓ¬›“ 1919 ‰¬Ú1 4 Ê√≈˘±˝◊1 ø√Ú± ëë¶§±˜œ ˆ¬±1Ó¬œ fl‘¡¯∏û Ó¬œÔ«íí Î◊¬¬Û±øÒ ˘±ˆ¬ fl¡ø1¬ıÕ˘ ¸˜Ô« ˝√√˚˛º ŒÓ¬›“1 Ê√œªÚ1
õ∂fl‘¡Ó¬ ˜±˝√√±R…1 ¤˚˛± ’±1yøÌº ˆ¬±1Ó¬¬ı¯∏«1 Ó¬Ô± ¸˜¢∂ ø¬ıù´ÀÓ¬ ŒÓ¬›“ ’±fl¡±˙˘„‚œ ∆¬ı:±øÚfl¡ ‘√ø©Üˆ¬—·œÀ1, Ó¬œ¬ıË ¬ı±flƒ¡
¬ÛÈ≈¬Ó¬±À1 ’±Ò…±øRfl¡Ó¬± ¸•§Àg ¬ıM‘êÓ¬± õ∂√±Ú fl¡ø1 ’±À˘±Î¬ˇÚ1 ¸‘ø©Ü fl¡ø1¬ıÕ˘ ¸˜Ô« ˝√√˚˛º ŒÓ¬ÀÚ ¸˜˚˛ÀÓ¬ Œ·±¬ıX«Ú ˜Í¬
¬Û≈1œ1 Ê√·»&1n∏ ̇ Ç1±‰¬± «̊… |œ˜Ò≈̧ ”√Ú Ó¬œÔ« ¤ ◊̋Ê√Ú± Ê√·»&1n∏1 õ∂øÓ¬ ’±fl¡ø ∏̄«Ó¬ ̋ √√̊ ˛ ’±1n∏ ŒÓ¬›“1 øÚÊ√1 Œ√̋ √√± ≈√¬ı«̆  ∆ √̋√ ’ √̋√±
¬ı±À¬ı ŒÓ¬›“1 ’±¸ÚÓ¬ õ∂øÓ¬øá¬Ó¬ fl¡À1 1925 ‰¬ÚÓ¬º ŒÓ¬øÓ¬˚˛±À1 ¬Û1± ¶§±˜œÊ√œ ëëÊ√·Ó¬&1n∏ ¶§±˜œ |œ ˆ¬±1Ó¬œ fl‘¡¯∏û Ó¬œÔ«
˜˝√√±1±Ê√íí [Jagadguru Swami Sri Bharati Krisna Tirtha Maharaja] Ú±À˜ ̧ ¬ı«Ê√Ú ø¬ıø√Ó¬ ̋ √√˚˛º



·øÌÓ¬ ø¬ıfl¡±˙ l 65

Ê√·Ó¬&1n∏Ê√Ú±˝◊ ¤˝◊ ’±¸ÚÓ¬ õ∂øÓ¬øá¬Ó¬ Œ˝√√±ª±1 ¬Û1± ŒÓ¬›“1 ¸±Ò…±Ú≈¸±À1 ¸Ú±Ó¬Ú Ò˜«, ˜±ÚªÓ¬±1 Ò˜«, ’±Ò…±øRfl¡
Ò…±Ú Ò±1Ì±1 õ∂¸±1Ó¬±1 ¬ı±À¬ı ’±RøÚÀ˚˛±· fl¡À1º ŒÓ¬›“1 ø‰¬ôL±Ò±1± ’±øÂ√˘ ¬ıU˜≈‡œ, ’¸±Ò±1Ìº

ŒÓ¬›“ ˆ¬±1Ó¬1 :±Ú1 ’±fl¡1 ¢∂Lö Œ¬ı√, Œ¬ı√±e, Î◊¬¬ÛÀ¬ı√ ’±ø√ ·ˆ¬œ1ˆ¬±Àª ’Ò…˚˛Ú fl¡À1º ŒÓ¬›“1 ˜ÀÓ¬ ’±˜±1
‰¬±ø1›‡Ú Œ¬ı√1 øˆ¬Ó¬1Ó¬ ’Ô¬ı«À¬ı√1 ∆¬ıø˙©ÜÓ¬ ̋ ◊ø?Úœ˚̨±ø1— ø¬ı√…±, ¶ö±¬ÛÓ¬… ø¬ı√…±, ·±øÌøÓ¬fl¡Ó¬Q ’±ø√1 ø¬ıÀ˙ ∏̂̄ ¬±Àª ’±À˘±‰¬Ú±
fl¡1± ∆˝√√ÀÂ√º ŒÓ¬›“ ’Ô¬ı«À¬ı√Ó¬ ¬Ûø1ø˙©ÜÓ¬ Ôfl¡± ·±øÌøÓ¬fl¡ Ú±Ú± Ó¬Q1 ›¬Û1Ó¬ ·Àª¯∏Ì± fl¡ø1 ’±1n∏ øÚÊ√1 ̃ ±Úø¸fl¡ øé¬õ∂Ó¬±,
’ôLøÚ«ø˝√√Ó¬ ¶§fl¡œ˚˛ ’Ú≈ˆ¬ª [intuition] ’±1n∏ ŒÓ¬›“1 ø¬ıÀ˙¯∏ ¬ı≈øX˜M√√√± õ∂À˚˛±· fl¡ø1 õ∂±˚˛ ’±Í¬ ¬ıÂ√1 fl¡±˘ ̇ ‘Àe1œ ’1Ì…Ó¬
Ó¬¬Û¸…± fl¡ø1 ÚÓ≈¬Ú Œ¯∏±~Ó¬± ·±øÌøÓ¬fl¡ ¸”S ’±øª©®±1 fl¡À1º ŒÓ¬›“ ¤˝◊ Œ¯∏±~È¬± ¸”S ’±1n∏ ˝◊˚˛±1 õ∂À˚˛±· ¸•§ø˘Ó¬ ¤È¬±
Introductory volume ø˘ø‡ Î◊¬ø˘ ˛̊± ˛̊ñ Ú±˜ ø√À ˛̊ñ ∆¬ıø√fl¡ ·øÌÓ¬ñ Œ ∏̄±~È¬± ·±øÌøÓ¬fl¡ ̧ ”Sº

¶§±˜œÊ√œ1 ̃ ÀÓ¬ Œ¬ı√Ó¬ ¤˝◊ ̧ ”S¸˜”˝√√1 Œfl¡±ÀÚ± Î◊¬À~‡ Ú±˝◊º ¤˝◊˚˛± ŒÓ¬›“1 øÚÊ√1 ’±øª©®±1º ŒÓ¬›“ ë∆¬ıø√fl¡í ̇ sÀÈ¬±
¸fl¡À˘± :±Ú1 ’±fl¡1 ø¬ıÀ˙¯∏Ì ø˝√√‰¬±À¬Û ¬ı…ª˝√√±1 fl¡À1º

[[¶§±˜œÊ√œ1 ø˙¯∏…± Manjula Trivedi ¤ Introductory remarks on the Book ‘Vedic Mathematics’

by Jagadguru Ó¬ ø˘ø‡ÀÂ√‘‘Reverend Guruji used to say that he had reconstructed the sixteen
mathematical formulae from the Atharvaveda after assiduous research and tapos for about
eight years in the forest surrounding Sringeri-these are not found in Aatharvaveda (IX)] Œ¸À˚˛À˝√√
¶§±˜œÊ√œ ∆¬ıø√fl¡ ë·øÌÓ¬í [Vedic Mathematics]1 ’±øª©®±1fl¡ ¬ı≈ø˘À˚˛˝◊ ̧ ¬ı«Ê√Ú ø¬ıø√Ó¬º

¶§±˜œÊ√œÀ˚˛ ŒÓ¬›“ ’±øª©®±1 fl¡1± Œ¯∏±~È¬± ¸”S1 ’±1n∏ ˝◊˚˛±1 õ∂À˚˛±· ¸•ÛÀfl¡« õ∂ÀÓ¬…fl¡À1˝◊ ¤Àfl¡±‡ÚÕfl¡ ¬Û±G≈ø˘ø¬Û
ø˘ø‡øÂ√˘º ≈√ˆ¬«±·…¬ı˙Ó¬– ¤ ◊̋ ¬Û±G≈ø˘ø¬Û Œfl¡ ◊̋‡Ú Œ˝√√1±˘º øfl¡c ’¸±˜±Ú… ¶ú‘øÓ¬ ̇ øMêÀ1 ¬Û≈©Ü ¶§±˜œÊ√œ ø¬ı‰¬ø˘Ó¬ Ú˝√√í˘ ’±1n∏
1957 ‰¬ÚÓ¬ U.S.A. ∆˘ Œ˚±ª±1 ¸˜˚˛Ó¬ ŒÓ¬›“ Œ¯∏±~È¬± ¸”S ’±1n∏ ˝◊˚˛±1 õ∂À˚˛±· ¸•ÛÀfl¡« ¤‡Ú ¬Û±G≈ø˘ø¬Û ¬Û≈Ú1 ø˘ø‡
Î◊¬ø˘˚˛±˚˛º ¤˝◊ ¬Û±G≈ø˘ø¬ÛÀÈ¬± ŒÓ¬›“ U.S.A.Ó¬ õ∂fl¡±˙1 ¬ı±À¬ı ¤ø1 ∆Ô ’±À˝√√º øfl¡c ˆ¬±1Ó¬Õ˘ ’˝√√±1 ø¬ÛÂ√Ó¬ ŒÓ¬›“1 ¶§±¶ö…
¬Ûø1 ’˝√√±Ó¬ Œ¸˝◊ fl¡±˜ÀÈ¬± ∆˝√√ Ú≈øÍ¬˘º 1960 ‰¬ÚÓ¬ ¶§±˜œÊ√œ1 ˜˝√√±¸˜±øÒ ‚ÀÈ¬º ŒÓ¬›“1 ˜‘Ó≈¬…1 ø¬ÛÂ√Ó¬ ¤˝◊ ¬Û±G≈ø˘ø¬ÛÀÈ¬±
ˆ¬±1Ó¬Õ˘ ›Àˆ¬±Ó¬± ◊̋ ’Ú± ̋ √√̊ ˛º ŒÓ¬›“1 &Ì ≈̃* V.S. Agarwala ̋ ◊ ¶§±˜œÊ√œ1 Œfl¡ ◊̋·1±fl¡œ˜±Ú &Ì ≈̃*1 ̧ √̋√± ˛̊Ó¬ ¬Ûø1 ˛̊±˘1
’Ú≈̃ øÓ¬ ̧ √̋√ ¤ ◊̋ Œ ∏̄±~È¬± ̧ ”S ’±1n∏ ̋ ◊̊ ˛±1 õ∂À ˛̊±· ’±1n∏ ’íÓ¬ Ó¬íÓ¬ ø¸‰¬ø1Ó¬ ∆ √̋√ Ôfl¡± Ú±Ú± Ó¬Q1 ̧ •Û±√Ú± fl¡ø1 ¢∂Lö ’±fl¡±À1
ø˘ø‡ Î◊¬ø˘˚˛±˚˛º Motilal Banarsidass Publishers and Pvt. Ltd.1 ¸˝√√±˚˛Ó¬ ¤˝◊ ¢∂Lö‡Ú 1965 ‰¬ÚÓ¬ Vedic

Mathematics by Jagadguru Swami Sri Bharati Krishna Tirthaji Maharaja ¢∂Lö ‡øÚÀ˚˛ õ∂fl¡±˙1 ˜≈‡
Œ√À‡º ¶§±˜œÊ√œÀ˚˛ ŒÓ¬›“1 ’±øª©‘®Ó¬ ¸”S ¸˜”˝√√1 õ∂À˚˛±À·À1 ·øÌÓ¬1 Ú±Ú± ¸˜¸…± ’øÓ¬ ¸˝√√ÀÊ√ ¸˜±Ò±Ú fl¡ø1 Œ√˙1 Ó¬Ô±
ø¬ıù´1 Ú±Ú± Í¬±˝◊Ó¬ ’±À˘±Î¬ˇÚ Ó≈¬ø˘¬ıÕ˘ ̧ é¬˜ ∆˝√√øÂ√˘º

’±˜±1 ·Ó¬±Ú≈·øÓ¬fl¡ øÚ˚˛À˜À1 ·øÌÓ¬1 ¸fl¡À˘± ˙±‡±1 ’Ç1 ¸˜±Ò±Ú Î◊¬ø˘˚˛±¬ıÕ˘ ’À˙¯∏ fl¡©Ü ’±1n∏ ¸œ˜±˝√√œÚ
¸˜˚˛1 õ∂À˚˛±Ê√Ú ˝√√˚˛º ∆¬ıø√fl¡ ·øÌÓ¬1 õ∂À˚˛±· fl¡ø1 Œ¸˝◊ ’Ç ¸˜”˝√√ øÚø˜¯∏ÀÓ¬ ¸˜±Ò±Ú fl¡ø1¬ı ¬Û1± ˚±˚˛º

¤˝◊ÀÈ¬± ’±ø˜ ¸fl¡À˘±Àª Ê√±ÀÚ± Œ˚ ’±ø√˜ ˜±Úª ¸˜±ÀÊ√ øÚÊ√1 ˆ¬±¬ı-Ò±1± ø˘ø‡Ó¬ˆ¬±À¬ı ¸—1é¬Ì fl¡ø1¬ıÕ˘ ø˙fl¡±1
¬ıU ¬ıÂ√1 ’±·ÀÓ¬˝◊ ·øÌÓ¬ ˙±¶a1 ’Ú…Ó¬˜ ’±1n∏ õ∂Ò±ÚÓ¬˜ ø√˙ ·ÌÚ± õ∂Ì±˘œfl¡ Œfl¡f fl¡ø1 ·øÌÓ¬ ˙±¶a1 Î◊¬æ√ª ˝√√˚˛º
fl¡±˘Sê˜Ó¬ ·øÌÓ¬ ˙±¶a1 ‰¬±ø1¸œ˜± Œfl¡ª˘ ¸—‡…± õ∂Ì±˘œ ¬ı± ·ÌÚ± ¬ÛXøÓ¬ÀÓ¬ ’±ªX Ú±Ô±øfl¡˘º ¬Û±È¬œ·øÌÓ¬, ¬ıœÊ√·øÌÓ¬,
Ê√…±ø˜øÓ¬, ŒÊ√…±øÓ¬«ø¬ı:±Ú ·øÌÓ¬ ˝◊Ó¬…±ø√ ·øÌÓ¬1 ø√˙ Î◊¬Àij±‰¬Ú ˝√√˚˛º fl¡±˘Sê˜Ó¬ ·øÌÓ¬ ¤È¬± ø¬ı¯∏˚˛ 1+À¬Û ’±ø˜ ’±øÊ√
¬Û±Í¬…Sê˜Ó¬ ’ôL ≈̂¬«Mê ø¬ı ∏̄̊ ˛ ø √̋√‰¬±À¬Û ¬Û±›“º

¶≥®˘œ ˛̊± Â√±S-Â√±Sœ1 ¬ı±À¬ı ̃ ±Ò…ø˜fl¡ ¬Û «̊…± ˛̊Õ˘ ·øÌÓ¬ ¤È¬± ¬ı±Ò…Ó¬± ”̃̆ fl¡ ø¬ı ∏̄̊ ˛º ·øÌÓ¬ ø˙é¬±1 õ∂±1øyfl¡ Œˆ¬øÈ¬ÀÈ¬±Àª ◊̋
ø˚À˝√√Ó≈¬ ¸—‡…±1 Œ˚±·-ø¬ıÀ˚˛±·, ¬Û”1Ì-˝√√1Ì, ¬ı·«-¬ı·«˜”˘, ‚Ú-‚Ú˜”˘ ’±ø√1 ›¬Û1ÀÓ¬˝◊ õ∂øÓ¬øá¬Ó¬ ¤˝◊ ø¬ı˘±fl¡ ·±øÌøÓ¬fl¡
õ∂øSê˚˛± ¶≥®˘œ˚˛± ¬Û˚«±˚˛1 ·øÌÓ¬1 ’Ú…Ó¬˜ ̇ ±‡± ë¬Û±È¬œ·øÌÓ¬í1 ’ôL·«Ó¬º ø¬ıÀ˙¯∏Õfl¡ ̧ —‡…±1 Œ˚±·-ø¬ıÀ˚˛±· ¬Û”1Ì-˝√√1Ì ¤˝◊
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‰¬±ø1›È¬± ·±øÌøÓ¬fl¡ õ∂øSê˚̨±1 ̊ ±fl¡ ̋ ◊—1±Ê√œÓ¬ Œfl¡±ª± ̋ √√̊  ̨ëMathematical operationí ’±1n∏ ‰¬ ≈̃Õfl¡ Œfl¡±ª± ̋ √√̊  ̨ëBODMASí
B for Bracket
O for of
D for division
M for multiplication
A for addition
S for subtraction
˝◊˚˛±1 ∆¸ÀÓ¬ ¸≈µ1ˆ¬±Àª ¬Ûø1‰¬˚˛ fl¡ø1 ø√¬ı ˘±À·º ·øÌÓ¬ ø˙é¬±1 ˘·Ó¬ Ê√øÎ¬ˇÓ¬ ˆ¬±1Ó¬1 Ó¬Ô± ø¬ıù´1 Œfl¡˝◊¬ı±Ê√ÀÚ±

·Àª ∏̄Àfl¡ ̃ Ó¬ Œ¬Û± ∏̄Ì fl¡ø1ÀÂ√ Œ˚ ¶≥®˘œ ˛̊± ¬Û «̊…± ˛̊Ó¬ ’± ˛̊Q fl¡1± ¬Û±È¬œ·øÌÓ¬œ ˛̊ √é¬Ó¬± ◊̋ Â√±S-Â√±Sœ1 ̃ ÚÓ¬ ·øÌÓ¬1 õ∂øÓ¬ 1±¬Û
¬ı √̋√±Ó¬ ̧ √̋√±˚̨ fl¡À1 ̆ ·ÀÓ¬ ŒÓ¬›“À˘±Àfl¡ ̃ Ó¬ Œ¬Û± ∏̄Ì fl¡À1 Œ˚ ¬Û±È¬œ·øÌÓ¬œ˚̨ √é¬Ó¬± ◊̋ [Arithmatical Ability ] ¤ ◊̋ ̃ ±Ò…ø˜fl¡
¬Û˚«…±˚˛1 Â√±S-Â√±Sœ1 ·øÌÓ¬1 ¬Û1œé¬±1 Ù¬˘±Ù¬˘ÀÓ¬± Œ˚±·±Rfl¡ õ∂ˆ¬±ª Œ¬Û˘±˚˛º õ∂‡…±Ó¬ ·Àª¯∏fl¡ Dubey, Kasal ’±ø√1
·Àª ∏̄Ì±Ó¬ ¤ ◊̋ÀÈ¬± ¶Û©Ü ∆˝√√ÀÂ√ Œ˚ Numerical Ability is one of the Vital factor for case of failure in
mathematics and it is one of the best predictor of better performance in mathematies in the
Secondary stage.

’±øÊ√1 ’Ó¬…±Ò≈øÚfl¡ ø¬ı:±Ú õ∂ ≈̊øMê1 ̊ ≈·Ó¬ ̧ ˜±ÀÊ√ ø¬ı‰¬±À1 ·±øÌøÓ¬fl¡ √é¬Ó¬± ̧ •Ûiß [Mathematically Skilled]
¤fl¡ õ∂Ê√ij ’±1n∏ ̋ ◊˚˛±1 ¬ı±À¬ı Úªõ∂Ê√ij1 ¬Û±È¬œ·øÌÓ¬œ˚˛ √é¬Ó¬± ’¬Ûø1˝√√±˚«…º

¬Û±È¬œ·øÌÓ¬œ˚̨ √é¬Ó¬± ¬ıÀÏ¬̌±ª±Ó¬, ̧ √̋√±˚̨ ̋ √√í¬ı ¬ı≈ø˘ ’±˙± fl¡ø1À˚̨ ◊̋ ’±øÊ√1 ’±À˘±‰¬Ú±1 ø¬ı ∏̊̄  ̨ë∆¬ıø√fl¡ ·øÌÓ¬í1 ¬Û±È¬œ·øÌÓ¬œ˚̨
ø√˙ÀÈ¬±1 Œfl¡˝◊È¬±˜±Ú õ∂øSê˚˛±1 ’±À˘±‰¬Ú± fl¡ø1˜ ¬ı≈ø˘ ’±·¬ı±øÏ¬ˇÀÂ√“±º Œfl¡ª˘ ˜±S ¶≥®˘œ˚˛± ¬Û˚«±˚˛ÀÓ¬˝◊ Ú˝√√˚˛ ˝◊ø?Úœ˚˛±ø1—
1¸±˚˛Ú ø¬ı:±Ú, ¬Û√±Ô« ø¬ı:±Ú Ó¬Ô± ø‰¬øfl¡»¸± ø¬ı:±Ú ¬ı± fl¡˜±ø‰¬«À˚˛˘ Œ˜ÀÔÀ˜øÈ¬' ’±Úøfl¡∏ fl¡˘± ø¬ıˆ¬±·1 ’Ô«ÚœøÓ¬ ø¬ı¯∏˚˛
◊̋Ó¬…±ø√1 ̆ ·ÀÓ¬± ·øÌÓ¬ ø¬ı ∏̄̊ ˛ÀÈ¬± ¬ıÓ¬«̃ ±Ú Ê√øÎ¬ˇÓ¬ ∆ √̋√ ¬Ûø1ÀÂ√ñ ¬Û±È¬œ·øÌÓ¬œ ˛̊ ¤ ◊̋ õ∂øSê ˛̊±¸ ”̃̋ √√Ó¬ ø¸X √̋√ô¶ ̋ √√íÀ˘ Â√±S-Â√±Sœ1

ø˚Àfl¡±ÀÚ± ’—fl¡ fl¡ø1¬ı1 ¬ı±À¬ı ’±Rø¬ıù´±¸ 1fl¡À1ñ ̃ ÚÕ˘ ̧ ± √̋√̧  ’±À √̋√ñ ̆ ·ÀÓ¬ ·øÌÓ¬ ̇ Ç± ̃ Ú1 ¬Û1± ”√1ÀÓ¬ ø¬ı”√1 ̋ √√̊ ˛º
∆¬ıø√fl¡ øÚ˚˛À˜À1 ø˚Àfl¡±ÀÚ± ’Ç1 ¸˜±Ò±Ú fl¡ø1¬ıÕ˘ ≈√È¬± Œfl¡Ã˙˘ ¬ı…ª˝√√±1 fl¡1± ˝√√˚˛º õ∂Ô˜ÀÈ¬± ø¬ıÀ˙¯∏ Œfl¡Ã˙˘

ø¡ZÓ¬œ ˛̊ÀÈ¬± ̧ ±Ò±1Ì Œfl¡Ã˙˘º ø¬ıÀ˙ ∏̄ ¬ı…ª √̋√±1 fl¡ø1 øfl¡Â≈√̃ ±Ú ø¬ıÀ˙ ∏̄ ̧ —‡…±1 ¬Û”1Ì Ù¬˘, ̋ √√1Ì Ù¬˘, ¬ı·«̃ ”̆ , ‚Ú, ‚Ú ̃ ”̆  ’±ø√
Î◊¬ø˘˚˛±¬ı ¬Û±ø1º Î◊¬√±˝√√1Ì ¶§1+À¬Û ø˚ø¬ı˘±fl¡ ¸—‡…±1 Œ˙¯∏1 ’ÇÀÈ¬± 9 Ó¬±1 ¬ı·« Î◊¬ø˘˚˛±¬ı ¬Û±ø1 ˜≈À‡ ˜≈À‡˝◊ ’øÓ¬ ¸˝√√ÀÊ√º

’±Ú˝√√±ÀÓ¬ ¸±Ò√±1Ì Œfl¡Ã˙˘ õ∂À˚˛±· fl¡ø1 ¸fl¡À˘± ¸—‡…±1 ¸fl¡À˘± Ò1Ì1 ·±øÌøÓ¬fl¡ õ∂øSê˚˛±1 Ù¬˘±Ù¬˘ Î◊¬ø˘˚˛±¬ı
¬Û±ø1º

ø˚À˝√√Ó≈¬ ø˚Àfl¡±ÀÚ± ·±øÌøÓ¬fl¡ ̧ ˜¸…±1 ̧ ˜±Ò±Ú1 Œé¬SÓ¬ ¬Û”1Ì õ∂øSê ˛̊±ÀÈ¬± ’Ó¬…ôL ’±ª˙…fl¡œ ˛̊ Œ¸À ˛̊À˝√√ ’±ø˜ ∆¬ıø√fl¡
øÚ˚˛˜ õ∂À˚˛±· fl¡ø1 ¬Û”1Ì õ∂øSê˚˛± ¸•§Àg õ∂ÔÀ˜ ’±À˘±‰¬Ú± fl¡À1“±º Œfl¡˝◊¬ı±È¬±› øÚ˚˛À˜À1 ¬Û”1Ì õ∂øSê˚˛± ¸˜±Ò√±Ú fl¡ø1¬ı
¬Û±ø1º

’±ø˜ ’±À˘±‰¬Ú± fl¡ø1¬ıÕ˘ Œ˘±ª± õ∂Ô˜ ¬Û”1Ì õ∂øSê ˛̊±ÀÈ¬± ëøÚø‡˘ ƒ̃ Ú¬ıÓ¬Ç1 ̃ ˜ √˙Ó¬˝√√í ëall from nine and the

last from tení ¬ı≈ø˘ Œfl¡±ª± ̋ √√ ˛̊º ̧ ±Ò±1ÌÀÓ¬ ëøÚø‡˘1 ̧ ”Sí ¬ı≈ø˘ Œfl¡±ª± ̋ √√ ˛̊º ¬Ûø(˜œ ˛̊± Œ√˙ ̧ ”̃̋ √√Ó¬ ¬Û”1Ì1 ¤ ◊̋ øÚ ˛̊̃ ÀÈ¬±
Base Method of multiplication ¬ı≈ø˘ Œfl¡±ª± ̋ √√˚˛ fl¡±1Ì ¤˝◊ øÚ˚˛˜ÀÈ¬±Ó¬ ̧ √±˚˛ ëˆ”¬ø˜í [Base] Òø1¬ı ̆ ±À·º

”̂¬ø˜ ¬ı±Â√øÚ fl¡1± øÚ ˛̊̃  – ø˚Àfl¡±ÀÚ± ̧ —‡…±Àfl¡ ̂ ”¬ø˜ Òø1¬ı ¬Û±ø1º øfl¡c 10 1 ‚±È¬ Œ˚ÀÚ - 101, 102, 103, ... ̋ ◊Ó¬…±ø√
ˆ”¬ø˜ Òø1À˘ ¬Û”1Ì õ∂øSê˚˛±ÀÈ¬± ̧ ˝√√ÀÊ√ fl¡ø1¬ı ¬Û1± ̊ ±˚˛º ¬Û”1Ì fl¡ø1¬ı ̆ ·± ̧ —‡…±1 ’øÓ¬ ›‰¬11 ̧ —‡…± ̂ ”¬ø˜ ø˝√√‰¬±À¬Û Òø1À˘

≈̧ø¬ıÒ± ̋ √√̊ ˛º
Ò1± ̋ √√›fl¡ 9×8 Î◊¬ø˘ ˛̊±¬ı ̆ ±À·º ŒÓ¬øÓ¬ ˛̊± 10 fl¡ ̂ ”¬ø˜, ’±1n∏ ̊ ø√ 98×97 Î◊¬ø˘ ˛̊±¬ı ̆ ±À· ŒÓ¬øÓ¬ ˛̊± 100 ̂ ”¬ø˜ Òø1À˘

≈̧ø¬ıÒ± ̋ √√̊ ˛º
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Î◊¬√± √̋√1Ì [i]
¤È¬± ’Ç Ôfl¡± ¸—‡…±À1 ¬Û”1Ì õ∂øSê˚˛±
9×8 Î◊¬ø˘˚˛±¬ı ̆ ±À·º ̋ ◊˚˛±Ó¬ ̂ ”¬ø˜ Ò1± ̋ √√í˘ 10

10-9=1, 10-8=2

¤øÓ¬˚˛± Î◊¬M√√√1ÀÈ¬± ¤ÀÚ√À1 Œ¸“±˝√√±ÀÓ¬ Œ√‡≈›ª±1 √À1 ø˘ø‡¬ı ̆ ±À·º ¬Û”1Ì Ù¬˘ÀÈ¬± ë/í ø‰¬ÀÚÀ1 ≈√ˆ¬±À· ø˘ø‡¬ı ̆ ±À·º
◊̋̊ ˛±Ó¬, Œ “̧± √̋√±Ó¬1 Î◊¬M√√√1 ø √̋√‰¬±À¬Û 1×2=2 ’±1n ¬ı±›“ ̋ √√±Ó¬1 Î◊¬M√√√1, 9-2=8-1=7

∴  Î◊¬M√√√1 º 9×8=72

Î◊¬√± √̋√1Ì [ii]
≈√È¬± ’Ç Ôfl¡± ̧ —‡…±1 ¬Û”1Ì Œ˚ÀÚ, 93×97 Î◊¬ø˘ ˛̊±¬ı ̆ ±À·
◊̋̊ ˛±Ó¬ ̂ ”¬ø˜ Ò1± ̋ √√í˘ 100, ¤øÓ¬ ˛̊± 100-93=7, 100-97=3

·øÓ¬Àfl¡ Œ “̧±Ù¬±˘1 Î◊¬M√√√1 ̋ √√í¬ı 7×3=21 ’±Àfl¡Ã 93-3=97-7=90

’Ô«±» ¬ı±›“Ù¬±˘1 Î◊¬M√√√1 90

∴  93×97=9021

Î◊¬√± √̋√1Ì [iii ]
888×998 Î◊¬ø˘ ˛̊±¬ı ̆ ±À·º
˝◊˚˛±Ó¬ ̂ ”¬ø˜ Òø1¬ı ̆ ±À· 1000.
1000-888×112
1000-998×002
112×002=224, 888-002=886=998-112
∴  888×112=886224

¤˝◊√À1 ‰¬±ø1È¬± ’Ç Ôfl¡± ̧ —‡…±1 ¬Û”1ÌÙ¬˘ Î◊¬ø˘˚˛±¬ıÕ˘ ̂ ”¬ø˜ 1000 Òø1¬ı ̆ ±À·º
ø¬ı–^– ˚ø√ ¬Û”1Ì fl¡ø1¬ı ˘·± ¸—‡…±Àfl¡˝◊È¬± ˆ”¬ø˜Ó¬Õfl¡ Î¬±„√√1 ˝√√˚˛ Œ˚ÀÚ 13, 12 ŒÓ¬øÓ¬˚˛± ˝◊øÓ¬˜ÀÒ… Î◊¬À~‡ fl¡1±

õ∂øSê˚˛±Ó¬ ˆ”¬ø˜ 10 Òø1 ëø¬ıÀ˚˛±·í fl¡1±1 ¸˘øÚ ëŒ˚±·í fl¡ø1¬ı ˘±ø·¬ıº Œ˚ÀÚñ
Î◊¬√± √̋√1Ì
13×12 Î◊¬ø˘ ˛̊±¬ı ¬˘±À·
◊̋̊ ˛±Ó¬ ̂ ”¬ø˜ 10

¤øÓ¬ ˛̊±, 13-10=3, 12-10=2 ·øÓ¬Àfl¡, Œ “̧±Ù¬±À˘ =3×2=6

’±Àfl¡Ã 13+2=12+3=15 ·øÓ¬Àfl¡ ¬ı±›“Ù¬±˘ =15

∴  13×12=156

øÓ¬øÚ, ‰¬±ø1 Ó¬ÀÓ¬±øÒfl¡ ’Ç [digit] Ôfl¡± ̧ —‡…±1 Œé¬SÀÓ¬± ¤ ◊̋√À1 ’±·¬ı±øÏ¬ˇ¬ı ̆ ±ø·¬ıº
ø¬ı–^– ¸—‡…± Ò±1 fl¡1± [carry] ¬ÛXøÓ¬ –
◊̋̊ ˛±Ó¬ ¤È¬± ̃ Ú fl¡ø1¬ı˘·± fl¡Ô±ñ ̂ ”¬ø˜Ó¬ ø˚˜±Ú ̧ —‡…fl¡ ë0í Ô±Àfl¡ ë/í ø‰¬Ú1 Œ “̧±Ù¬±À˘ ø¸˜±Ú ̧ —‡…fl¡À √̋√ ’Ç [digit]

Ô±øfl¡¬ı ¬Û±À1º ̋ ◊̊ ˛±1 Œ¬ıøÂ√ ̋ √√íÀ˘ ’øÓ¬ø1Mê ’—˙ ¬ı±›“̋ √√±Ó¬1 Ù¬˘1 ̆ ·Ó¬ Œ˚±· fl¡ø1¬ı ̆ ±ø·¬ıº Ó¬˘1 Î◊¬√±˝√√1Ì1 ¬Û1± ¤ ◊̋ÀÈ¬±
¬ı≈Ê√± ˚±¬ıº

Î◊¬√±˝√√1Ì – 89×89 Î◊¬ø˘ ˛̊±¬ı ̆ ±À·º
◊̋̊ ˛±Ó¬ ̂ ”¬ø˜ 100
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¤øÓ¬˚̨± 100-89=11, 100-89=11

·øÓ¬Àfl¡ Œ “̧± √̋√±Ó¬1 Ù¬˘ÀÈ¬± 11×11=121 ø˚À √̋√Ó≈¬ 100Ó¬ 0 ≈√È¬±,
1211 21 1±ø‡º ¬ı±›“ø¬ÛÀÚ Œ˚±· ˝√√í¬ıº
’±Àfl¡Ã 89-11=78 ·øÓ¬Àfl¡ ¬ı±›“Ù¬±À˘ Ô±øfl¡¬ı 78+1=79

’Ô«±» 89×89=7921

fl¡±˚«fl¡1œ ˆ”¬ø˜ [Working Base-W.B.]

Œ˚øÓ¬ ˛̊± ¬Û”1Ì fl¡ø1¬ı˘·œ ˛̊± ̧ —‡…±Àfl¡ ◊̋È¬± 101, 102 ̋ ◊Ó¬…±ø√1 ›‰¬11 ̧ —‡…± Ú˝√√ ˛̊ ŒÓ¬øÓ¬ ˛̊± fl¡± «̊fl¡1œ ̂ ”¬ø˜ [W.B.]1
¸˝√√± ˛̊ ̆ í¬ı ̆ ±À·º

Î◊¬√±˝√√1Ì – 59×58 Î◊¬ø˘ ˛̊±¬ı ̆ ±À·º
˝◊˚˛±Ó¬ õ∂fl‘¡Ó¬ ̂ ¬”ø˜ [Actual Base (A.B)] 10 ¬ı± 1001 ¬Ûø1¬ıÀÓ¬« fl¡±˚«…fl¡1œ ̂ ”¬ø˜ 60 Ò1± ̋ √√í˘º ̋ ◊˚˛±Ó¬ 60 ̂ ”¬ø˜

Òø1 ’±·1 øÚø‰¬Ú±Õfl¡ ¬Û”1Ì Ù¬˘ Î◊¬ø˘˚˛±˝◊ ¬Û”1ÌÙ¬˘1 ë/í ¬ı±›“˝√√±Ó¬1 ¸—‡…±ÀÈ¬±fl¡ ë6í Œ1 ¬Û”1Ì fl¡ø1¬ı ˘±ø·¬ıº
60-59=1, 60-58=2

·øÓ¬Àfl¡ Œ “̧±Ù¬±˘ÀÈ¬± ̋ √√í¬ı 1×2=2

’±Àfl¡Ã 59-2=58-1 = 57

’Ô«±», ¬ı±›“Ù¬±À˘ Ô±øfl¡¬ı 57×6=342 ’Ô«±» 59×58 = 3422

ø¬ı–^– ¤ ◊̋ ¤Àfl¡È¬± ’Ç fl¡ø1¬ıÕ˘ ’±ø˜ W.B. 50 ’±1n∏ A.B. 10 Òø1 ¬Û”1ÌÙ¬˘1 ë/í ø‰¬Ú1 ¬ı±›“˝√√±Ó¬1 ¸—‡…±fl¡
ë5íŒ1 ¬Û”1Ì fl¡ø1 Î◊¬M√√√1 ¬Û±¬ı ¬Û±À1“±, ø˚À˝√√Ó≈¬ 50=10×5

◊̋̊ ˛±Ó¬ 59-50=9, 58-50=8 ’±1n∏ 9×8=72

ø˚À˝√√Ó≈¬ ̂ ”¬ø˜ 10 ’Ó¬ 0 ¤È¬± ’±ÀÂ√, Œ¸“±Ù¬±À˘ Ô±øfl¡¬ı 2
’±Àfl¡Ã 59+8=58+9=67 ¤øÓ¬ ˛̊± 67fl¡ 5Œ1 ¬Û”1Ì fl¡ø1 Ó¬±1 ∆¸ÀÓ¬ 721 7Œ˚±· ø√¬ı ̆ ±À·
’Ô«±» ¬ı±›“Ù¬±À˘ Ô±øfl¡¬ı 335+7=342

∴  59×58=3422

¤ ◊̋ √À1 ’±Ú øfl¡Â≈√ ¤ÀÚ Ò1Ì1 ’Ç fl¡1±1 ¬ı±À¬ı ø¬ÛÂ√Ó¬ ’±À˘±‰¬Ú± fl¡ø1˜º ›¬Û1Ó¬ ̧ ±Ò±1Ì Œfl¡Ã˙À˘À1 øÚø‡˘˜ ̧ ”S
õ∂À ˛̊±· fl¡ø1 ̧ —‡…±1 ¬Û”1Ì ’±À˘±‰¬Ú± fl¡1± ̋ √√í˘º ¤ ◊̋¬ı±1 øÚø‡˘˜ ̧ ”S1 õ∂Ô˜ ’Ú≈ø¸X±ôL1 [Corollary] ø¬ı ∏̄À ˛̊ ’±À˘±‰¬Ú±
fl¡1± ˝√√í¬ıº ¤˝◊ Œfl¡Ã˙˘ÀÈ¬± ¸±Ò±1ÌÀÓ¬ ¸—‡…±1 ¬ı·« Î◊¬ø˘›ª±Ó¬ ¬ı…ª˝√√+Ó¬ ˝√√˚˛º ¤˝◊ Œfl¡Ã˙˘ÀÈ¬± ˝◊—1±Ê√œÓ¬ ¤ÀÚ Ò1Ì1 –
Whatever the extent of deficiency, lessen it still further to that very extent and also set up that
square of the dificiency

Ó¬˘Ó¬ Î◊¬√±˝√√1ÀÌÀ1 ¤ ◊̋ÀÈ¬± ¬ı≈Ê√± ̊ ±¬ıº
Î◊¬√±˝√√1Ì [i] 92 Î◊¬ø˘ ˛̊±¬ı ̆ ±À·º
¸˜±Ò±Ú –
◊̋̊ ˛±Ó¬, 10 ̂ ”¬ø˜ ̋ √√íÀ˘ 91 ‚±øÈ¬ [Deficiency] ̋ √√í˘ 10-9=1 ·øÓ¬Àfl¡ ¬ı±›“Ù¬±À˘ Î◊¬M√√√1ÀÈ¬± ̋ √√í¬ı 9-1=8

¤øÓ¬˚˛± ‚±øÈ¬1 ¬ı·« = 12=1 [Œ¸“±˝√√±Ó¬1 Î◊¬M√√√1] ’Ô«±» 92=81

[ii] 972  Î◊¬ø˘˚˛±¬ı ̆ ±À·º
◊̋̊ ˛±Ó¬ ̂ ”¬ø˜ 100 ∴ Deficiency=100-97=3

∴ 97-3=94 ¬ı±› √̋√±Ó¬1 Î◊¬M√√√1º ·øÓ¬Àfl¡ 972=94/09



·øÌÓ¬ ø¬ıfl¡±˙ l 69

◊̋̊ ˛±Ó¬, 91 ’±·Ó¬ ë0í ø√̊ ˛± ∆ √̋√ÀÂ√ ø˚À √̋√Ó≈¬ 100Ó¬ ≈√È¬± ̇ ”Ú… ’±ÀÂ√ ·øÓ¬Àfl¡ Œ “̧± √̋√±ÀÓ¬ ≈√È¬± digit Ô±øfl¡¬ı ̆ ±À·º
ø¬ı–^– ̂ ”¬ø˜Ó¬Õfl¡ ̧ —‡…±ÀÈ¬± Î¬±„√√1 ̋ √√íÀ˘ ø¬ıÀ˚˛±· õ∂øSê˚˛±1 Í¬±˝◊Ó¬ Œ˚±· õ∂øSê˚˛± ̋ √√˚˛º

ø¡ZÓ¬œ ˛̊ ’Ú≈ø¸X±ôL –
˚ø√ ¬ı·« Î◊¬ø˘˚˛±¬ı ̆ ·± ̧ —‡…±ÀÈ¬±1 Œ¸“±˝√√±Ó¬1 ’ÇÀÈ¬± ë5í ̋ √√˚˛ ŒÓ¬øÓ¬˚˛± ¤˝◊ ’Ú≈ø¸X±ôLÀÈ¬± ¬ı…ª˝√√±1 fl¡1± ̋ √√˚˛º ̧ ”SÀÈ¬±

ë¤fl¡±øÒfl¡Ó¬ ¬Û”À¬ıı«Úí ¬ı≈ø˘ ‡…±Ó¬ñ øfl¡˚˛ÀÚ± Òø1 Œ˘±ª± ˝√√í˘ 151 ¬ı·« Î◊¬ø˘˚˛±¬ı ˘±À·º Î◊¬M√√√1ÀÈ¬± ë/í ø‰¬ÀÚÀ1 ≈√ˆ¬±· fl¡ø1
Œ¸“±˝√√±ÀÓ¬ 52=25 ø˘‡± ̋ √√í˘ ’±1n∏ ¬ı±›“˝√√±Ó¬1 Î◊¬M√√√1ÀÈ¬± 1 Ó¬Õfl¡ 1 Œ¬ıøÂ√ [¤fl¡ ’øÒfl¡] Ë1+1=2 Œ1 ¬Û”1Ì fl¡1± ̋ √√í˘

∴ 52=0×1/25=25 ·øÓ¬Àfl¡ 152=1×2/25=225

Œ¸ ◊̋√À1 252=2×3/25=625
452=4×5/25=2025
952=10×9/25=9025
1052=10×11/25=11025 ̋ ◊Ó¬…±ø√º

ëøÚø‡˘˜ ̧ ”Sí1 Ó‘¬Ó¬œ ˛̊ ’Ú≈ø¸X±ôL –
˚ø√ ¬Û”1Ì õ∂øSê ˛̊±Ó¬ &Ìfl¡ [multiplier] 9, 99, 999, 9999 ◊̋Ó¬…±ø√ ̋ √√̊ ˛
Case (i) : &Ìfl¡ ’±1n∏ &Ì…Ó¬ ¸˜±Ú ¸—‡…fl¡ ’Ç [digit] Ô±øfl¡À˘
Œ˚ÀÚ (i) 8×9, (ii) 11×99, (iii) 19×999 (iv) 777×999, (iv) 9765431×9999999

¬Û”1Ì fl¡1±1 Œfl¡Ã˙˘ –
(i) &Ì… 8, &Ìfl¡ 9
¬Û”1ÌÙ¬˘1 ¬ı±›“̋ √√±Ó¬1 Î◊¬M√√√1 =(8-1)=7

Œ “̧± √̋√±Ó¬1 Î◊¬M√√√1 = &Ìfl¡-¬ı±›“̋ √√±Ó¬1 Î◊¬M√√√1 =(9-7)=2

∴ 8×9=72

(ii)  11×99 ¬ı±›“Ù¬±˘ =11-1=10, Œ “̧±Ù¬±˘ =99-10=89

·øÓ¬Àfl¡, 11×99=1089

(iii)  777×999 ¬ı±›“Ù¬±˘ 777-1=776, Œ “̧±Ù¬±˘ 999-776=223

·øÓ¬Àfl¡ 777×999=776223

∆¬ıø√fl¡ øÚ˚˛À˜À1 ̧ —‡…±1 ‚Ú [Cube] øÚÌ«˚˛ –
¤˝◊ Œé¬SÓ¬ ¬ı…ª˝√√±1 fl¡1± ̧ ”SÀÈ¬±ñ ë’Ú≈1+¬Û ̧ ”Sí
¤˝◊ ̧ ”SÀÈ¬± ¬ıœÊ√·øÌÓ¬Ó¬ ’±ø˜ ¬ı…ª˝√√±1 fl¡1± ̧ ”S–
(a+b)3=a3+a2b+ab2+b3– (1)
              +2a2b+2ab2 – (2)

        =a3+3a2b+3ab2+b3

Î◊¬√±˝√√1Ì [i] 243  Î◊¬ø˘ ˛̊±¬ı ̆ ±À· ̊ íÓ¬ a=2×10, b=4

◊̋̊ ˛±Ó¬ 23=8

22×4=16      8       16      32     64

2×42=32               32      64

43=64          8       48      96     64
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¤øÓ¬˚˛±     8000
          + 4800
          +  960
          +    64

            13824

∴ 243=13824

˜Ú fl¡ø1¬ı ˘±À· 81 ø¬ÛÂ√Ó¬ øÓ¬øÀÚÈ¬± ë0í, 48 1 ø¬ÛÂ√Ó¬ 2È¬±, 961 ø¬ÛÂ√Ó¬ ¤È¬± ˙”Ú… ø√ Œ˚±· fl¡1± øÚ˚˛˜º
Î◊¬√±˝√√1Ì [ii] 523  Î◊¬ø˘ ˛̊±¬ı ̆ ±À·
a=5×10=53 [õ∂Ô˜ ¬Û√ õ∂Ô˜ ̇ ±1œ]=125

b=2   52×2=125 [ø¡ZÓ¬œ˚˛ ¬Û√ õ∂Ô˜ ̇ ±1œ] =50

         5×22 [Ó‘¬Ó¬œ˚˛ ¬Û√ õ∂Ô˜ ˙±1œ] =20

         23 [‰¬Ó≈¬Ô« õ∂Ô˜ ˙±1œ] =8
125   50     20     8
        100    40

125   150   60     8

¤øÓ¬˚̨± 125000
           15000
              600
                  8

         140608

·øÓ¬Àfl¡, 523=140608

ÿX« Ó¬œ˚«…fl¡ ̧ ”S
¤˝◊ ̧ ”SÀÈ¬± [Criss Cross Method] ¬ı≈ø˘› Ê√Ú±Ê√±Ó¬º Î◊¬√±˝√1Ì1 ̧ ˝√√±˚˛Ó¬ ̧ ”SÀÈ¬± ¬ı…±‡…± fl¡1± ̋ √√í˘º
12×13=?

[i]  õ∂Ô˜ ¬Û√Àé¬¬ÛÓ¬ ̧ —‡…± ≈√È¬± Œ “̧±˝√√±ÀÓ¬ ø˘‡±1 √À1 ø˘‡± ̋ √√í˘
(ii)      3×2 øÍ¬˚˛˝◊ øÍ¬˚˛˝◊ ¬Û”1Ì fl¡ø1 6 ø˘‡± ˝√√í˘

[iii ]  (1×3) ’±1n∏ (1×2) Œfl¡±Ìœ ˛̊±Õfl¡
       ¬Û”1Ì fl¡ø1 Ó¬±1 ø¬ÛÂ√Ó¬ Œ˚±· fl¡ø1 Ù¬˘ÀÈ¬± (3+2) ø˘‡± ˝√√í˘º

[iv]  Œ˙¯∏1 ’—fl¡ ≈√È¬± 1×1 øÍ¬˚˛˝◊ øÍ¬˚˛˝◊ ¬Û”1Ì fl¡ø1 ø˘‡± ̋ √√í˘
       ∴ 12×13=156
       ¸±Ò±1ÌÀÓ¬ Ó¬˘Ó¬ ø√ ˛̊± Ò1ÀÌ ø˘‡± ˝√√ ˛̊
                       1         2
                       1         3

                       1:2+3:6

       ∴ 12×13=156

1   2
1   3

6

(i)

1    2

1    3
2+3=5

(ii)

1    2
1    3

1



·øÌÓ¬ ø¬ıfl¡±˙ l 71

(v) 41×41=?
          4            1
          4            1

         16:4 + 4 : 1
       ∴ 41×41=  =1681
ø¬ı– ̂ – ̧ ˜¸…± ̋ √√˚˛ ̆ •§ˆ¬±Àª ¬Û”1Ì fl¡À1±ÀÓ¬ ¬ı± Œfl¡±Ìœ˚˛±Õfl¡ ¬Û”1Ì fl¡À1±ÀÓ¬ ̋ √√±ÀÓ¬ fl¡ø1¬ı ̆ ·± ̧ —‡…± Ô±øfl¡À˘ñ
Î◊¬√± √̋√1Ì
490 × 49=?
         4        9
         4        9

     1  6    2  1
         7    8
     2  4    0  1
Case (ii) Œ˚øÓ¬˚˛± &Ì… ’±1n∏ &Ìfl¡Ó¬ øÓ¬øÚÈ¬±Õfl¡ ’Ç (digit) Ô±Àfl¡º
Î◊¬√± √̋√1Ì [ii] 116×114 = Î◊¬ø˘ ˛̊±¬ı ̆ ±À·º
◊̋̊ ˛±Ó¬ ¤ ◊̋√À1 ’±·¬ı±øÏ¬ˇ¬ı ̆ ±ø·¬ıº

        abc=116 def = 114
’Ô«±» a=1, b=1, c=6, d=1, e=1, f=4
¤øÓ¬ ˛̊±                 a       b       c
                         d       e       f
       ad : ae + bd : af + cd + be : bf + ce : cf
˜Ú fl¡ø1¬ı˘·œ˚˛± Œ˚ Ó¬˘1 ˙±1œÓ¬ Œ√‡≈›ª± ø˚Àfl¡±ÀÚ± Ù¬˘ ≈√˝◊ ’—fl¡œ˚˛± ˝√√íÀ˘ ¬ı±›“Ù¬±˘1 ’—fl¡ÀÈ¬± ø¬ÛÂ√1 ø¡ZÓ¬œ˚˛

˙±1œÕ˘ ∆· ¤‚1 ¬ı“±›Ù¬±À˘ ¬ıø˝√√¬ıº
       ∴      1 1 6

        1 1 4
  1 : 2 : 1 : 0 : 4
       1  1   2
  1   3       2   4

       ∴  1 1 6×1 1 4= 13224
¬Û”1Ì1 ¤˝◊ øÚ˚˛˜ÀÈ¬± ë¸±Ò±1Ì Œfl¡Ã˙˘í1 øˆ¬Ó¬1Ó¬ ¬ÛÀ1º ¤˝◊ øÚ˚˛À˜À1 ¸fl¡À˘± Ò1Ì1 ¸—‡…± ¬Û”1Ì fl¡ø1¬ı ¬Û±ø1º

[ ¬ıM‘êÓ¬±ÀÈ¬±1 ̃ ±ÀÊ√À1 ∆¬ıø√fl¡ ·øÌÓ¬Ó¬ ’±À˘±ø‰¬Ó¬ ¬Û”1Ì, ¬ı·«Ù¬˘, ‚ÚÙ¬˘ øÚÌ«˚˛1 ‰¬˜≈ ’±1n∏ Î◊¬Ê√≈ øfl¡øÈ¬¬Û Œfl¡˝◊È¬±˜±Ú ̋ ◊˚˛±Ó¬
Î◊¬À~‡ fl¡1± ̋ √√í˘º ¤Àfl¡√À1 ̋ √√1Ì, ̂ ¬¢ü±—˙ øÚÌ«̊ Ą̀1± øfl¡Â≈√̃ ±Ú ̧ √̋√Ê√ Ó¬Ô± ̧ —øé¬5 Œfl¡Ã˙˘ ’±À˘±‰¬Ú± fl¡1± ∆ √̋√ÀÂ√º ’±À˘±‰¬Úœ‡Ú1
¸œø˜Ó¬ fl¡À˘¬ı1Õ˘ ̆ é¬… 1±ø‡ ’±ø˜ ¬ıM‘êÓ¬±ÀÈ¬±1 ¬ı±fl¡œ ’—˙ ø¬ı¬ı‘Ó¬ fl¡1±1 ¬Û1± ø¬ı1Ó¬ Ô±øfl¡À “̆±º ¤ ◊̋Àé¬SÓ¬ ’±¢∂˝√√œ ¬Û±Í¬fl¡
¸fl¡À˘ Œ˘ø‡fl¡±1 Vedic Mathematics ¬Û≈øÔ‡Ú ¬ÛøÏ¬ˇ ‰¬±¬ı ¬Û±À1º ñ ¸•Û±√fl¡]

Î¬0 1?Ú± Œ‰¬ÃÒ≈1œ ¸øµÕfl¡ ˜˝√√±ø¬ı√…±˘˚˛1 ·øÌÓ¬ ø¬ıˆ¬±·1 ’ª¸1õ∂±5 ˜”1¬ııœ ’Ò…±ø¬Ûfl¡±º
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1. Let 1Γ and 2Γ be two circles of unequal radii, with centres 1O  and 2O  respectively, in the

plane intersecting in two distinct points A and B. Assume that the centre of each of the circles

1Γ and 2Γ is outside the other. The tangent to 1Γ  at B intersects 2Γ  again in C, different from

B; the tangent to 2Γ at B intersects 1Γ  again in D, different from B. The bisectors of ∠ DAB

and ∠ CAB meet 1Γ  and 2Γ  again in X and Y , respectively, different from A. Let P and Q be

the circumcentres of triangles ACD and XAY , respectively. Prove that PQ is the perpendicular

bisector of the line segment 1 2O O .

Solution:

Problems and Solutions to INMO-2020
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Let ∠ = αCBA  and ∠ = βDBA . Then ∠ = αBDA  and ∠ = βBCA . We also observe that

( )1 2 1 / 2∠ = ∠ = αAO O AO B  and, simiarly, 2 1∠ = βAO O . Hence

( )0
1 2 180∠ = − α +βO AO .

We also have

1
1

2
2 2

∠ ∠∠ = = = ∠ = βDO A DBAPO A DBA .

Hence 1 2 1 1 2∠ = ∠ + ∠ = β + αPO O PO A AO O . Similarly, we can get 2 1∠ = α + βPO O . It

follows that P lies on the perpendicular bisector of 1 2O O .

Now we observe that

( ) ( )0 0 0360 2 360 2 180 2∠ = − ∠ = − − α − β = α + βXQY XAY .

This gives

( )1 2
1
2 2

∠∠ = ∠ + ∠ = = α +βXQY
O QO XQA YQA .

This shows that A, O
1
, O

2
, Q are concyclic. We also have

;
2

∠∠ = ∠ + ∠ = β + ∠ = β + DABABX ABD DBX DAX

2
∠∠ = ∠ + ∠ = α + ∠ = α + BACABY ABC CBY CAY .

Adding we obtain

( ) ( )0 01 180 180
2

∠ + ∠ = α +β + ∠ + ∠ = α +β + − α −β =ABX ABY DAB BAC .

Hence X, B, Y are collinear. Now

( )0 01 180 90 ;
2

∠ = − ∠ = −βQAX AQX

( ) ( )0 0 0 0
1 1

1 1180 90 360 2 90
2 2

∠ = − ∠ = − − ∠ = ∠ −XAO XO A ABX ABX .

Hence

0 0 1 2
1 90 90

2 2
∠∠∠ = −β + ∠ − = ∠ −β = = O AODABQAO ABX ABX .

This shows that AQ bisects 1 2∠ O AO and therefore the chords 1QO and 2QO subtend equal
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angles on the circumference of the circle passing through 2 1QO AO. Hence 2 1=QO QO . This

means Q lies on the perpendicular bisector of 1 2O O .

Combining, we get that PQ is the perpendicular bisector of 1 2O O .

2. Suppose P(x) is a polynomial with real coefficients satsfying the condition

( ) ( )cos sin cos sinθ + θ = θ − θP P , for every real θ . Prove that P(x) can be expressed in

the form

( ) ( ) ( ) ( )2 4 22 2 2
0 1 21 1 ... 1= + − + − + + −

n

nP x a a x a x a x ,

for some real numbers 0 1 2, , ,..., na a a a and nonnegative integer n.

Solution: Changing θ to 2θ− π , we see that

( ) ( )sin cos sin cosθ + θ = θ − θP P

This shows that ( ) ( )= −P x P x for all 2, 2 ∈ − x  and as P is a polynomial, in fact,

( ) ( )= −P x P x

for all ∈ ℝx . Hence ( )P x is an even polynomial; ( ) ( )2=P x Q x for some polynomial ( )Q x .

This gives

( )( ) ( ) ( ) ( )( )1 sin 2 cos sin cos sin 1 sin 2+ θ = θ + θ = θ − θ = − θQ P P Q .

Taking ( )sin 2= θt , we see that ( ) ( )1 1+ = −Q t Q t . Hence ( ) ( )0 2=Q Q

Consider ( ) ( )0−Q t Q . This vanishes both at 0=t  and 2=t . Hence ( )2−t t is a factor of

( ) ( )0−Q t Q . We obtain

( ) ( ) ( ) ( )0 2− = −Q t Q t t h t

for some polynomial ( )h t . Using ( ) ( )1 1+ = −Q t Q t , it follows that ( ) ( )1 1+ = −h t h t .

Hence by induction we get

( ) ( )
0

2
=

= −∑
n

kk
k

k

Q t b t t .

Hence

( ) ( ) ( )( ) ( )( )22 2 2 2

0 0

2 1 1
= =

= = − = − −∑ ∑
n n kk

k k
k k

P x Q x b x x b x .

Using binomial theorem, we can write this as
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( ) ( )22

0

1
=

= −∑
n k

k
k

P x a x ,

for some coefficients ,0≤ ≤ka k n.

3. Let X = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}. Let ⊆S Xbe such that any nonnegative integer n can be
written as p + q where the nonnegative integers p, q have all their digits in S. Find the smallest
possible number of elements in S.
Solution: We show that 5 numbers will suffice. Take S = {0, 1, 3, 4, 6}. Observe the following
splitting:

0 0 0

1 0 1

2 1 1

3 0 3

4 1 3

5 1 4

6 3 3

7 3 4

8 4 4

9 3 6

n a b

Thus each digit in a given nonnegative integer is split according to the above and can be written
as a sum of two numbers each having digits in S.

We show that 4>S . Suppose 4≤S . We may take 4=S  as adding extra numbers to S

does not alter our argument. Let S = {a, b, c, d}. Since the last digit can be any one of the
numbers 0, 1, 2, . . . , 9, we must be able to write this as a sum of digits from S, modulo 10. Thus
the collection

( ){ }mod10 | ,= + ∈A x y x y S

must contain {0, 1, 2, . . . , 9} as a subset. But A has at most 10 elements ( )( )4
2 4+ . Thus each

element of the form x + y (mod 10), as x, y vary over S, must give different numbers from {0, 1,
2, . . . , 9}.

Consider a + a, b + b, c + c, d + d modulo 10. They must give 4 even numbers. Hence the
remaining even number must be from the remaining 6 elements obtained by adding two distinct
members of S. We may assume that even number is a + b (mod 10). Then a, b must have same
parity. If any one of c, d has same parity as that of a, then its sum with a gives an even number,
which is impossible. Hence c, d must have same parity, in which case c + d (mod 10) is even,

which leads to a contradiction. We conclude that 5≥S .

4. Let 3≥n be an integer and let 1 2 2 31 ...< ≤ ≤ ≤ ≤ ≤ na a a a a  be n real numbers such that

1 2 3 ... 2+ + + + =na a a a n. Prove that

1 2 1 1 2 2 1 2 1 1 2... ... ... 2 ...− −+ + + + + ≤n n na a a a a a a a a a a a.
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Solution: We use Chebyshev’s inequality. Observe

( )1 2 1 1 2 2 1... ... ... 1− −+ + + +n nn a a a a a a a

( ) ( ) ( ) ( )( )1 2 1 1 2 2 1 1 1 1... ... ... 1 1 1 ... 1− − − −= + + + + − + − + + −n n n na a a a a a a a a a

( ) ( ) ( )( )1 2 1 1 2 1... 1 ... 1 1 1−≤ − + + − + −n nn a a a a a a a

( )1 2... 1≤ −nn a a a .

It follows that

1 2 1 1 2 2 1 1 2... ... ... 1 ... 1.− −+ + + + ≤ −n n na a a a a a a a a a

This gives the required inequality.

5. Infinitely many equidistant parallel lines are drawn in the plane. A positive integer 3≥n  is
called frameable if it is possible to draw a regular polygon with n sides all whose vertices lie on
these lines and no line contains more than one vertex of the polygon.
(a) Show that 3, 4, 6 are frameable.

(b) Show that any integer 7≥n  is not frameable.
(c) Determine whether 5 is frameable.
Solution: For n = 3, 4, 6 it is possible to draw regular polygons with vertices on the parallel
lines (note that when we show a regular hexagon is a framed polygon, it includes the equilateral
triangle case).

Figure 1:

Figure 2:
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Figure 3:

We will prove that it is not possible for 7≥n . In fact, we prove a stronger statement that
we can not draw other polygons with vertices on the lines (even if we allow more than one
vertex to lie on the same line).

First observe that if A, B are points on the lines and C is another point on a line, if we locate

Figure 4:

Figure 5:

point D such that CD is parallel and equal to AB, then D also lies on a line. Suppose that we
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have a regular polygon 1 2... nA A A , where 6≥n , with all the vertices on the grid lines. Choose

a point O on a grid line and draw segments OB
i
 equal and parallel to 1,+i iA A for 1,2,..., 1= −i n

and OB
n
 parallel and equal to A

n
A

1
. The points B

i
 also lie on the grid lines and form a regular

polygon with n sides. Consider the ratio 1 2

1 2

= B B
k

A A
. Since n > 6, the 0

1 2 360 / 6∠ <B OB and

hence is the smallest angle in the triangle1 2B OB (note that the triangle1 2B OB is isosceles). Thus

k < 1. Hence starting with a polygon with vertices on grid lines, we obtain another polygon with
ratio of side lengths k < 1. Repeating this process, we obtain a polygon with vertices on grid lines
with ratio of sides km for any m. This is a contradiction since the length of the side of a polygon
with vertices on grid lines can not be less than the distance between the parallel lines.

Thus for n > 6, we can not draw a polygon with vertices on the grid lines.

The above proof fails for n = 5. In this case, draw /
1 1,OB OB parallel and equal to A

1
A

2
, in

opposite directions (see Figure 5), and similarly for other sides. Then we obtain a regular decagon
with vertices on the grid lines and we have proved that this is impossible.

6. A stromino is a 3 × 1 rectangle. Show that a 5 × 5 board divided into twenty-five 1 × 1
squares cannot be covered by 16 strominos such that each stromino covers exactly three unit
squares of the board and every unit square is covered by either one or two strominos. (A
stromino can be placed either horizontally or vertically on the board.)

Solution: Suppose on the contrary that it is possible to cover the board with 16 strominos
such that each unit square is covered by either one or two strominos. If there are k squares that
are covered by exactly one stromino then 2(25 – k) + k = 163 = 48 and hence k = 2. Thus there
are exactly two squares which are covered by only one stromino. We colour the board with
three colours red, blue, green as follows. The square corresponding to the i-th row and the j-th
column is coloured red if i + j = 0 (mod 3), green if i + j = 1 (mod 3) and blue otherwise. Then
there are 9 red squares, 8 green squares and 8 blue squares. Note that each stromino covers
exactly one square of each colour. Therefore the two squares that are covered by only one
stromino are both red. For each such square i + j = 0 (mod 3) where i and j are its row and
column number.

We now colour the board with a different scheme. We colour the square corresponding to
the i-th row and the j-th column red if i – j = (mod 3), green if i – j = 1 (mod 3) and blue
otherwise.

Again, there are 9 red squares and hence the two squares covered by only one stromino
are both red. For each such square i – j = 0 (mod 3) where i and j are its row and columne
number Thus, each of the two squares covered by only one stromino satisfies i + j = 0 (mod 3)
and i – j = 0 (mod 3) where i and j are its row and column number. This implies that i = j = 3.
This is a contradiction because there is only one such square.



·øÌÓ¬ ø¬ıfl¡±˙ l 79

1. Suppose x is a nonzero real number such that both x5 and 20x + 
19

x
 are rational numbers.

Prove that x is a rational number.
Solution : Since x5 is rational, we see that (20x)5 and (x/19)5 are rational numbers. But

( ) ( ) ( )
5 4

45 3 2 2 2 3
2 4

19 19 1 19
(20x) 20x 20 20 .19 x 20 .19 20.19 .

x x x x

    − = − + + + +    
    

Consider

Using 20x + (19)/x is rational, we get

is rational. This leads to

is also rational. Thus T is a rational number and T≠0. We conclude that 20x-(19/x) is a
rational number. This combined with the given condition that 20x + (19/x) is rational shows
2·20·x is rational. Therefore x is rational.

2. Let ABC be a triangle with circumcircle Ω and let G be the centroid of triangle ABC. Extend
AG, BG and CG to meet the circle Ω again in A

1
, B

1
 and C

1
, respectively. Suppose ∠ BAC

= ∠ A
1
B

1
C

1
, ∠ ABC = ∠ A

1
C

1
B

1
 and ∠ ACB = ∠ B

1
A

1
C

1
. Prove that ABC and A

1
B

1
C

1
 are

equilateral triangles.

Solution :

Let ∠ BAA
1 
= α and  ∠ A

1
AC = ß. Then ∠ BB

1
A

1
 = α. Using that angles at A and B

1
 are

same, we get ∠ BB
1
C

1
 = ß. Then ∠ C

1
CB = ß. If ∠ ACC

1
 = γ, we see that ∠ C

1
A

1
A = γ.

Problems and Solutions of RMO-2019
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Therefore ∠ AA
1
B

1
 = ß. Similarly, we see that ∠ B

1
BA = ∠ A

1
C

1
C = ß and ∠ B

1
BC = ∠ B

1
C

1
C

= δ.
Since ∠ FBG = ∠ BCG= ß, it follows that FB is tangent to the circumcircle of ∆BGC at B.
Therefore FB2 = FG · F C. Since F A = F B, we get F A2 = F G · F C. This implies that F
A is tangent to the circumcircle of of ∆AGC at A. Therefore α = ∠ GAF = ∠ GCA = γ. A
similar analysis gives α = δ.
It follows that all the angles of ∆ABC are equal and all the angles of ∆A

1
B

1
C

1
 are equal.

Hence ABC and A
1
B

1
C

1
 are equilateral triangles.

3. Let a, b, c be positive real numbers such that a + b + c = 1. Prove that

Solution : Observe that

Hence

Using AM-HM inequality, we also have

Thus we get

Similarly, we get

and

Adding, we get
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4. Consider the following 3 × 2 array formed by using the numbers 1, 2, 3, 4, 5, 6:

Observe that all row sums are equal, but the sum of the squares is not the same for each
row. Extend the above array to a 3 × k array (a

ij
 )

3×k
 for a suitable k, adding more columns,

using the numbers 7, 8, 9, . . . , 3k such that

Solution : Consider the following extension:

of

This reduces to

Observe

Thus, in the new array, all row sums are equal and the sum of the squares of entries in each
row are the same. Here k = 6 and we have added numbers from 7 to 18.

5. In a triangle ABC, let H be the orthocenter, and let D, E, F be the feet of altitudes from A,
B, C to the opposite sides, respectively. Let L, M, N be midpoints of segments AH, EF, BC,
respectively. Let X, Y be feet of altitudes from L, N on to the line DF. Prove that XM is
perpendicular to MY.

Solution : Observe that AF H and HEA are right-angled triangles and L is the mid-point of
AH. Hence LF = LA = LE. Similarly, considering the right triangles BF C and BEC, we get
NF = NE. Since M is the mid-point of F E it follows that ∠ LMF = ∠ NMF = 900 and L, M,
N are collinear. Since LY and NX are perpendiculars to XY , we conclude that Y FML and F
XNM are cyclic quadrilaterals. Thus

∠ F LM = ∠ F Y M, and ∠ F XM = ∠ F NM.
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We also observe that CF B is a right triangle and N is the mid-point of BC. Hence NF = NC.
We get

∠ NF C = ∠ NCF = 900 - ∠ B.
Similarly, LF = LA gives

∠ LF A = ∠ LAF = 900 - ∠ B.
We obtain

∠ LF N =∠ LF C +∠ NF C=∠ LF C + 90 -∠ B =∠ LF C + ∠ LF A =∠ AF C = 900.
In triangles Y MX and LF N, we have

∠ XY M =∠ F Y M = ∠ F LM =∠ F LN,
and

∠ Y XM = ∠ F XM =∠ F NM =∠ F NL.
It follows that ∠ Y MX = ∠ LF N = 900?. Therefore Y M ⊥  MX.

6. Suppose 91 distinct positive integers greater than 1 are given such that there are at least 456
pairs among them which are relatively prime. Show that one can find four integers a, b, c,
d among them such that gcd(a, b) = gcd(b, c) = gcd(c, d) = gcd(d, a) = 1.
Solution : Let the given integers be a

1
, a

2
, . . . , a

91
. Take a 91 × 91 grid and color the cell

at (i, j) black if gcd(a
i
, a

j
 ) = 1. Then at least 2 × 456 = 912 cells are colored black. If d

i
 is

the number of black cells in the ith column, then ∑d
i
 ≥ 912. Now,

Since there are only  distinct pairs of columns, there must be at least one pair of rows

(u, v) that occur with two distinct columns s, t. Thus (u, s),(u, t),(v, s) and (v, t) are all black.
Thus if the integers corresponding to the columns u, v, s, t are a, c, b, d respectively, then
gcd(a, b) = gcd(b, c) = gcd(c, d) = gcd(d, a) = 1.

———-0———-
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Problem & Solution Mathematics Olympiad : 2019 (AAM)

Category-I : (For Classes- V & VI)
1. abcde is a five digit number. Two six digit numbers are formed by putting 9 to

the left and right of it respectively. If the former is equal to 4 times of the latter,

find a+b+c+d+e. 7

Soln.

By given condition,

9 abcde = 4 × abcde 9

i.e. a b c d e 9

× 4
______________

9 a b c d e

Comparing with digits in the bottom row–

e = 6, d = 7, c = 0, b = 3, a = 2

Thus     abcde is 23076

Therefore a+b+c+d+e = 2+3+0+7+6

                         = 18

2. If you write all the first 100 natural numbers side by side in its natural order a
large number will be formed. Now find the number of digits in the number so
formed. Also find the sum of all the digits in the number. 7

Soln.
No. of digits from 1 through 9 = 9
No. of digits from 10 through 99= (99-9)×2 = 180
No. of digits in 100 = 3
Total no. of digits in

numbers from 1 through 100 = 9+180+3

= 192

Next,

The no. of 0’ is 11
The no. of 1’s is 21
The no. of 2’s is 20
The no. of 3’s is 20
The no. of 4’s is 20

Methematical Talent Search Corner
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The no. of 5’s is 20

The no. of 6’s is 20

The no. of 7’s is 20

The no. of 8’s is 20

The no. of 9’s is 20

Hence sum of all digits of the number composed of serial arrangement of numbers

from 1 through 100

is 11×+21×1+20×(2+3+4+5+6+7+8+9)

= 21+ 20×44

= 21+ 880

= 901

3. If the sum of seven consecutive natural numbers is 126, find the numbers.6

Soln.

126 ÷ 7 = 18

So, the seven numbers might be around 19 let us try with 15, 16, 17, 18, 19, 20,

21

The sum of these numbers = 126

Thus, the consecutive numbers are

15, 16, 17, 18, 19, 20 and 21

4. Assign appropriate digits to the letters involved in the following two additions so

that both of them remain correct in their digital values also. 7

E+R=E => R=0

E+E=0 => 0 is even, but 0+0 is less then 10

Hence 0 is 4 or 2

If 0=2, E=1 or e=6

But it can been that E=1 is not possible

Therefore E=6

After a series of trial and error we see that N=3 or N=8

∴ One = 236 or One= 286

O N E
O N E
T WO

+
O N E
O U R
I V E

F
F

+
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When One = 236, we obtain the sums as

Thus

Again ONE = 286 gives in

The other solution is

5. In the following addition sum, each of the ten digits is different and also the

digits to be added in each column from top to bottom are in increasing order.

Determine the digits in the sum 7

Soln.

A closer observation leads us to conclude that C=9 and 1 will be carried over to

C=9 from B+D to get FG=10

Thus the sum becomes

Again A < 4 and E > 4, A, 4, E being in increasing order

After few trial and error steps we arrive at

A = 3 E = 5

B = 7, D = 8, H = 6, I = 2

2 3 6
2 3 6
4 7 2

2 3 6
2 U 0
5 1 6

F
9

=> U = 8, F = 9

give one solution.

2 3 6
2 3 6
4 7 2

2 3 6
2 8 0
5 1 6

9
9

,

is U = 1, F = 3

2 8 6
2 8 6
5 7 2

2 8 6
2 U 0
4 9 6

9
3

,

2 8 6
2 8 6
5 7 2

2 8 6
2 1 0
4 9 6

3
3

,

A
B 4

C D E+
G H IF

+

A
B 4

9 D E
0 H I1
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i.e. sum is

6. In a secret message if ‘CDUQNWVG’ is to be decoded as ‘ABSOLUTE’ how

would you code the message ‘ NO WAY’ 6

Soln.

Acording to the code

A → C

B → D

S → U

L → N

U → W

T → V

E → G

Hence, NO WAY  is to be coded as PQ YCA

7. I am a three digit square number. If you divide me and the sum of my three digits

by 3 and 5 you will find the remainder 1 in each case. Who am I? 6

Soln.

Three digit square numbers are–

100, 121, 144, 169, 196, 225, 256, 289, 324, 361, 400, 441, 484, 529, 576, 625

676, 729, 784, 841, 900, 961

By condition, my units digit must be 1 more than 0 or 5 since I am divisible by

5. Therefore my units place will be 1 or 6. Hence, I am one of–

121, 196, 256, 361, 441, 576, 676, 841 and 961

Now

1+9+6 = 16 satisfies the other condition also.

9+6+1 = 16 also satisfies the other condition

Hence, I am 196 or 961

8. Follow the pattern given below and supply at least five terms to continue the

pattern futher. 6

4, 6, 8, 9, 10, 12, 14, 15, 16, _, _, _, _.
Soln.

The terms in the sequence are all composite numbers. In other words the prime

3
7 4

9 8 5
0 6 21

Therefore
N → P
O → Q
W → Y
A → C
Y → A
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numbers are not to be considered.
So, next five terms after 16 are–
18, 20, 21, 22, 24.

9. Supply the missing figures in the following multiplication
7

Soln.
For conveience *’s are replaced by letters like

From the multiplication, we can see
3×* leaves 2 in the unit place
Hence * must be 4
Sum becomes–

Now, c × 4 = 8     ∴ c = 2
Product becomes

10. Find the greatest number of four digits and the least number of five digits which
when divided by 789 leave a remainder 5 in each case.

Soln.
The greatest four digit number is 9999.

* 5 2 *

3 *

7 * * 2 8

* * * 8

8 * * * *

a 5 2 4
3 c

7 5 7 2 8
f g h 8

8 j k l m

a 5 2 b
3 c

7 d e 2 8
f g h 8

8 j k l m

2 5 2 4
3 2

7 5 7 2 8
5 0 4 8

8 0 7 6 8
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Now 9999 divided by 789 leaves quotlent 12 and 531 as remainder. Thus, the
greatest four digit number divisible by 789 is 9999-531 = 9468. Required greatest
four digit number that leaves remainder 5 upon divided by 789 is  9468+5 = 9473

Again the least five digit number 10000 divided by 789 leaves remainder 532.
But 789-532 = 257
Therefore, the least five digit number divisible by 789 is 10000 + 257 = 10257.
Hence, the least five digit number is leaving remainder 5 when divided by 789
is 10257 + 5 = 10262
Required numbers are 9473 and 10262

11. A sum of Rs. 22000 was distributed amount 60 students such that each senior
student gets Rs. 500/- while each junior student gets Rs. 300/-. Find the numbers
of senior and junior students among them. 6

Soln.
The amount required to distribute among 60 students at the rate of Rs. 300 per
student is Rs. 300×60 = Rs. 1800
So, Rs. 22000 – Rs. 18000 = Rs. 4000 can be distributed to senior students at
the rate of Rs. 200 per student.
Thus the number of senior student is 4000 ÷ 200 = 20
Hence the number of junior students is 40
Senior students 20, Junior students 40

12. A salesman bought a certain number of eggs for
Rs. 186/- and sold some of them for Rs. 66/- without any profit. Show that he
was still left with at least 20 eggs.7

Soln.
We have 186-66 = 120

and

The salesman can sell at a maximum rate Rs. 6 per egg.
Hence the minimum number of eggs left with the salesman is 120 ÷ 6 = 20
i.e. The salesman has at least 20 eggs for selling.

10000
 789
  2110
  1578
   532

12

789

66, 120
33,  60
11,  20

2
3
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13. A vessel contains a mixture of 30 litres of water and milk in the ratio 7:3. How much milk must
be added to the mixture so that the ratio of water and milk becomes 3:7? 7

Soln.
Water in the vessel is

Milk in the vessel is

After adding milk to the mixture,
Water : Milk = 3:7
i.e. 21 : Milk = 3:7
or Milk : 21 = 7:3

∴ Milk =

Amount of milk to be added is 49–9 = 40 litres.
14. Find the least square number which is divisible by 10, 16 and 24. 7
Soln.

∴ L C M of 10,  16 and 24
   is 2 × 2 × 2 × 5 × 2 × 3
  = 22 × 22 × 5 × 3
Hence the least square number divisible by 10, 16
and 24 is = 22 × 22 × 52 × 32 = 16 × 425

= 6800
15. The shape shown below is that of a square attached to half of another square of

equal size divided diagonally. Can you divide it into four pieces all of precisely
the same size and shape? 7

Soln.
Four pieces of same shape and size can be done as follows–

******

7
10

× 30 = 21 liters

3
10

× 30 = 9 liters

7
3

× 21 = 49 liters

10, 16, 24
 5,   8, 12
 5,   4,  6
 5,   2,  3

2
2
2

3

2 2

4
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Category-II : (For Classes- VII & VIII)

1. Evaluate : 12-22+32-42+52-62+ ...... + 992-1002 6

Soln.

12-22+32-42+52-62+ ...... + 992-1002

= (1+2) (1-2) + (3+4) (3-4) + ... + (99+100) (99-100)

= -1-2-3-4-... -99-100

= - (1+2+3+.... + 100)

= - 50 × 101

= - 5050

2. Simplify ñ 6

00288.0
)01.0()1.0(

)25.0()05.0()2.1(
22

222

÷
÷

÷×

Soln.

00288.0
)01.0()1.0(

)25.0()05.0()2.1(
22

222

÷
÷

÷×

2

2

1.2 0.05
0.25

0.00288
0.1
0.01

× 
 
 = ÷
 
 
 

2

2

1.2 0.01
0.05

0.00288
10

× 
 
 = ÷

2
1.2

15
100 .00288

 
 
 = ×

2(.24) 100000

100 288
= ×
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.24 .24 100000

100 288

×= ×

2

10
=

= 0.2

3. In the following multiplication sum, each of the digits from 1 through 9 appears

exactly once in the multiplicand, multiplier and the product. One digit being known,

supply the remaining digits. 7

Soln.

Through trial and error, we can get the solutionas

4. How many 3 digit numbers are there for each of which 7 appears just once

only. 6+1

Soln

The unit’s place can be filled up in 10 different ways since any one of 0, 1, 2, 3,

...., 9 can be put in the units place. Whatever digit is put in unit’s place the ten’s

place can again be filled up in 10 ways. So the unit’s and ten’s places can be

filled in 10 × 10 = 100 ways.

Now, the hundred’s place can be filled in 9 ways since 0 is not allowed in hundred’s

place.

Thus the total number of 3 digit numbers is 9 × 10 × 10 = 900.

Similarly total no. of numbers with 7 occurring in none is 9×9×8 = 648

Therefore, no. of three digit numbers with 7 occuring once, twice or thrice in

each = 900–648=252

12

2
24 24 1000

100 100 288

×= ×
×

2 a b

x    c d

e f g h

2 9 7

x    1 8

5 3 4 6
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Let us count the numbers in which 7 is repeated twice or thrice.

There are 8 three digit numbers with 7 in both unit and ten’s places.

There are 9 three digit numbers with 7 in unit’s and hundred’s places. Also there

are 9 three digit numbers 7 in tens and hundred places.

Altogether there are 8+9+9 = 26 three digit numbers with 7 repeated twice.

Finally, there is one three digit number with 7 repeated thrice.

Therefore, number of three digit numbers with 7 occuring just once is 252-26-1 =

225

No of three digit numbers with 7 appearing only in units place is 9×8=72

Otherwise,

No of three digit numbers with 7 appearing only in ten’s place is 9×8=72

No of three digit numbers with 7 appearing onlny is hundred place is 9×9=81

Therefore no. of three digit numbers with 7 appearing just once in each is

72+72+81=225.

5. What are the two natural numbers whose difference is 66 and the least common

multiple is 360. 6+1

Soln.

The HCF of two numbers will be same as the HCF of the difference and LCM

of the numbers.

Now difference of the number is 66

Their LCM                      is 360

66  = 6 × 11

360 = 6× 60

Hence, HCF of 66 and 360 in 6.

This means the HCF of the two numbers is also 6.

If a and b be the natural numbers then

ab = HCF × LCM = 6 × 360 = 2160

Now,  a-b = 66

But (a+b)2 = (a-b)2 + 4ab

= 662 + 4 × 2160

= 12996

= 1142

∴ a+b = 114.
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( ) ( )

[ ]

1
a a b a b

2
1 1

114 66 180 90
2 2

b 90 66 24

 ∴ = + + − 

= + = × =

∴ = − =

The numbers are 90 and 24
6. Find two unequal numbers A and B such that A+n is a factor of B+n for all

values of n from 1 to 11. 7
Soln.

Consider A=1. B=1×2×3× ..... ×11×12+1
For n=1, A+n=2, B+n=1×2×.....×12+1+1=2× (3×4×...×12+1)
∴  A+n | B+n  for n=1
For n=2, A+2=3, B+2=3 (1×2+4×... ×12+1)
∴  A+n | B+n  for n=2
n=11, A+11=12, B+11=12×(1×2×...×11+1)
∴  A+11 | B+11  for n=11
Thus the values of A and B are
1 and 1×2×2×3...×11×12+1 respectively.

7. Find the greatest prime number that will divide 12260 leaving remainder 17. 6
Soln.

12260-17 = 12243
Now

Hence greatest prime dividing 12260 leaving remainder 17 is 53.
8. Find the largest number which would divide 50 and 60 leaving remainders 8

and 4 respectively. 6
Soln.

50–8 = 42
60–4 = 56
Now 42 = 2×3×7
      56 = 2×2×2×7
Hence HCF of 42 and 56 is 2×7=14.
Hence the largest number dividing 42 and 56 leaving remainders 8 and 4
respectively is 14.

9. A student was asked to divide a number by 385. But in stead of applying long
division method he applied short division method by using factors of 385 viz 5,
7 and 11 and in the process he obtained remainders 2, 4 and 10 respectively. What
would be the remainder if the method of long division by 385 is applied?6

1 2 2 4 3
  4 0 8 1
    5 8 3
       5 3

3
7
11
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Soln.
If q

1
, q

2
, q

3
, be the quotients obtained by dividing the number N by 5, 7 and

11 leaving remainders 2, 4 and 10 respectively.
Then
    N = 5q

1
 + 2

    q
1
 = 7×q

2
+4  and q

2
=11q

3
+10

∴ N = 5 (7q
2
+4) = 35 q

2
+20

= 35 (11q
3
+10)+20

= 385q
3
+350+20

= 385q
3
+370

The remainder obtained by dividing the number by 385 is 370.
10. Three different views of the same cube with differently coloured faces are

shown below. What is the colour of the bottom face (the face opposite to A)
in figure 1? 6

Soln.
From figure 2 and figure 3, four faces adjacent to E are A, D (in fig2), B and
F (as in fig-3)
Therefor the face apposite to A in fig2 is B or F. But B is adjacent to A in fig-
1.
Thus the face opposite to A must be F.

11. There is a circular path around a sports field. Priya, Neha and Mina respectively
take 18 minutes, 12 minutes and 8 minutes to drive one round of the field. If
they start together at the same point and along the same direction, after how
many minutes will they meet again at the starting point? 6

Soln.
The time required  by the three runners to come together for the first time after
start must be the LCM of 18, 12 and 8
Now

Hence required time of meeting together after start is 6×2×3×4=144 minutes.
12. At what time between 7 and 8 O’clock the hour hand and minute hand will be

together? 7
Soln.

At 7, the hour hand is at 7 and minute hand is at 12.
Let the hour hand crosses x divisions from 7 when the minute hand overlaps
with the hour hand. Then the minute hand has already crossed 35+x division.
But the ratio of divisions crossed by hour hand and minute hand is 5:60 or 1:12

B C E A E F
1 2 3

18, 12, 8
  3, 2,  8
  3, 1,  4

6
2
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x 35 x

1 12

+∴ =

12x x 35⇒ − =
35 2

x 3
11 11

⇒ = =

∴ The hour hand and minute hand will come together between 7 and 8 hour

at 
2 2

35 3 38
11 11

+ =  minutes past 7 o’clock.

13. The cost of 4 chairs and 5 tables is Rs. 14800/- and that of 5 chairs and 4 tables
is Rs. 14000/-. Find the price of a chair and of a table. 7

Soln.
Cost of 4 chairs and 5 tables is Rs. 14800
Cost of 5 chairs and 4 tables is Rs. 14000

Subtracting–
Cost of 1 table - Cost of 1 chair is 14800-14000=800
∴  Cost of 1 table = Rs. 800 + cost of 1 chair.
Then the cost of 4 chairs and 5 tables.
= cost of 4 chairs and cost of 5 chairs + 4000
= cost of 9 chairs + 4000

By condition,
Cost of 9 chairs + 4000 = 14800
∴ Cost of 9 chairs = 10800
∴ Cost 1 chair is 10800÷9
                    =1200
Therefore the cost of 1 table is 1200 + 800
                    = 2000.

14. Two trains 100 kilometers apart are moving at a speed of 10 and 15 kilometers
per hour opposite to each other. If the slower train starts at 3 PM and the other
starts at 2 PM, at what time will they meet together? 6

Soln.
The trains are 100 Km apart.
Let T

1
 and T

2
 be the trains moving at 10 Km and 15 Km per hour towards each

other.
By condition T

1
 starts at 3 PM while T

2
 starts at 2 PM.

By the time T
1
 starts moving, T

2
 has already moved 15 Km towards T

1
.

Therefore the trains are 100-15=85 km apart at 3 PM.
If T

1
 and T

2
 travel x and y km respectively when they meet together

Then 
x y

10 15
=
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15x = 10y
But x+y = 85
∴ 15x = 10 (85-x)
=> 15x+10x=850

850
x 34

25
⇒ = =

Then y=85–34=51

Hence the trains meet together after 
34

10
 or 

51

15
 hours after 3 PM.

In other words, the two trains will meet together in 
2

3
5

 hours after 3PM. i.e.

at 6 hours 24 minutes PM.
15. Solve the following SUDOKU by inserting the numbers 1 through 9 in the

blank squares such that each of these numbers appears only once in any row,
column or any of the nine inner squares marked by bold lines. 10

Soln.
The SUDOKU is not in correct form. The correct form is –

*****

5 2 7 4 6 9 8 1 3
1 8 6 2 7 3 9 5 4
3 9 4 5 8 1 2 7 6
2 7 1 6 4 8 3 9 5
9 4 3 1 5 7 6 2 8
8 6 5 9 3 2 7 4 1
6 3 2 7 1 5 4 8 9
7 1 8 3 9 4 5 6 2
4 5 9 8 2 6 1 3 7

2 7 6 1 3
2 9 5 4

3 8 1 6
1 8 3 9

4 2
6 5 9 7

6 7 1 9
7 1 8 4
4 5 2 1 3
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Category-III : (For Classes- IX, X & X appeared)
Answer all the questions:

1. Find the 5000th term of the following sequence: 5
1,2,2,3,3,3,4,4,4,4,5,5,5,5,5,...

Soln.
We observe that 1 appears once, 2 appears twice, 3 appears thrice, ...., n appears
n times. Further, observe that 1st term is1, (1+2)th term is 2, (1+2+3)th term is 3.
So, (1+2+3+.... + n)th term is n.

Thus, 
n(n 1)

th term is n.
2

+

Similarly, [1+2+3+ .... + (n-1)] th terms is

n-1 i.e. 
n(n 1)

th term is n 1.
2

− − .

So, all terms from 
n(n 1) n(n 1)

1 th term to th
2 2

− + + 
 

term are equal to n.

We try to find the value of n for which

n(n 1) n(n 1)
5000

2 2

− +< ≤

We see that 5000=50×100
100 100 100 101

2 2

× ×= <
Also,

100 99 100 100 100 101
5000

2 2 2

× × ×< = <

Thus, all terms from (50×99+1)th term to (50×101)the term are equal to 100.
∴ The 5000th term is 100.

2. Let S = {(x,y,z) : 0#x, y, z # 9 and x+y+z is divisible by 3}. Find the number of
elements of the set S. 6

Soln.
Any number is either of the form 3k, or 3k+1 or 3k + 2. i.e. any numbers leaves
remainder 0 or 1 or 2 when divided by 3.
The numbers from 0 to 9 can be grouped into three categories acordingly.
A={0,3,6,9}, B={1,4,7}, C={2,5,8}
If x,y,z ∈ A, then x+y+z is divisible by 3.
No. of choices of (x,y,z) in that case is 4×4×4 (Multiplication rule)
If x,y,z ∈ B, then x+y+z is divisible by 3.

Methematical Talent Search Corner
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∴  No. of choices = 3×3×3.
If x,y,z ∈ C then x+y+z is divisible by 3
∴  No. of choices of (x,y,z) is 3×3×3.
The only other cases where x+y+z is divisible by 3 are those where each of x,y,z

belong to different sets A,B,C. There are 3 6∠ =  such cases. In each case, the no.
of choices for (x,y,z) is 4×3×3.
∴ The total no. of elements of the set S.
= 4×4×4+3×3×3+3×3×3+6×4×3×3
= 64+27+27+216
= 64+54+216
= 280+54
= 334

3. Show that out of any ten points chosen inside an equilateral triangle of side length

a, there always exist two points whose distance apart is less than 
a

3
6

Soln.
We trisect each side of the given equilateral triangle and join the
points two at a time by line segments parallel to the side not
containing the points. Thus, the whole area is divided into 9
smaller equilateral tringles each of side length a/3. Thus, marking
ten points inside the triangle is equivalent to putting 10 objects
in 9 boxes. Thus, one of the loopes will have two objects. This
follows from pigeonhole principle. So, two points will be inside the same smaller
triangle. Thus, their distance apart is less than a/3.

4. If f :ù6ù is a function satisfying f(f(n)) + f (n+1)=n+2 œn0ù, find the values of
f(1) and f(2). 7

soln.
Taking n = 1,
f(f(1)) + f(2)=3
Since the codomain of f is ù, so the only possibilities are:
Case I: f{ f(1)}=1, f(2)=2
Case II : f{ f(1)}=2, f(2)=1
We have,
f{ f(n)}+f(n+1)=n+2 –(*)

f (n 1) n 2 f{f (n)} n I⇒ + = + − ∀ ∈ ℕ

f (n 1) n 2 1 { f (f(n)) 1}⇒ + ≤ + − ≥∵

f (n 1) n 1 n I⇒ + ≤ + ∀ ∈ ℕ

Similarly,
f(f(n)) < n+1 œn0ù ________ (2)

a/3

a/3

a/3
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By (1), f(n) < n œn > 2 ________ (3)
So for n > 2 and for f(n) > 2,
f(f(n)) < f(n) < n
⇒  f(f(n))-n < O

⇒  2-f(n+1) < O

⇒  f(n+1) > 2
Thus, if n > 2 and f(n)) > 2
then f(n+1) > 2.
Consider case I : f(f(1))=1, f(2)=2
By above,
f(n) > 2 œ n > 2
Let f(1) = c
⇒  f(f(1)) = f(c)

⇒  1= f(c)

⇒  c < 2  (∵ f(c) > 2 if c > 2)

⇒  c = 1
∴ f(1) = 1.
Consider case II:
f(f(1)) = 2, f(2) = 1
Let f(1) = c
⇒  f(f(1)) = f(c)

⇒  2 = f(c)
Putting n = 2 in (*)
f(f(2)) + f(3) = 4
⇒  f(1) + f(3) = 4

⇒  f(3) = 4 - c

∵ f: ù => ù, so f(3) > 1
⇒  4 - c > 1

⇒  c < 3
If c = 1, then f(1) = C and 2 = f(c) gives f(1) = 1 and 2 = f(1) which is not possible.
If c = 2, then 2 = f (c) gives f(2) = 2 but it contradicts f(2) = 1.
If c = 3, then 2 = f(c) gives
f(3) = 2 but f(3) = 4 - c
gives f(3) = 4 - 3 = 1.
Thus none of these are possible.
Hence, f(1) = 1, f(2) = 2.

5. Let f(x)=x3+ax2+bx+c and g(x)=x3+bx2+cx+a, where a b c are integers with c…0.
Suppose that the following conditions are satisfied:
(a) f(1)=0
(b) the roots of g(x)=0 are squares of the roots of f(x)=0.
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Find the value of a2019+b2019+c2019.                      7
Soln.

f(1)-0
⇒  1+a+b+c=0
⇒  a+b+c=-1
Let roots of f(x)=0 be α,β,γ
∴ Roots of g(x)=0 are α2, β2 γ2

f(x)=x3+ax2+bx+c=0
⇒  Sum of roots =-a
⇒  α + β + γ = -a
Sum of products of roots taken 2 at a time = b
⇒  αβ + βγ + γα = b
Product of roots is -c
∴ αβγ = - c
Also,
g(x)≡  x3 + bx2 + cx + a = 0
⇒  α2 + β2 + γ2 = - b
⇒  (α + β + γ)2 -1 (αβ + βγ + γα) = - b
⇒  a2 - 2b = - b
⇒  a2 = b
And
α2β2γ2 = - a
⇒  (αβγ)2 = - a
⇒  (-c)2 = - a
⇒  c2 = -a
∴  a+b+c = -1
⇒  -c2 + a2 + c = -1 => -c2 + c4 + c = - 1
⇒  c4 - c2 + c + 1 = 0
⇒  c2(c2-1) + (c+1) = 0
⇒  c2(c-1) (c+1) + (c+1) = 0
⇒  (c+1) [c2(c-1) +1] = 0
⇒  (c+1) [c3-c2+1] = 0
⇒  c = -1 or c3 = c2 - 1.
But c3=c2-1. doesn’t have integer solutions. If c is odd then c2-1 is even. So c3 is
even but that is not correct as c is odd. If c is even, then c2-1 is odd, so that c3

is odd but that is not true as c is even.
Thus, c = -1
∴  a = -c2 = -1
b = a2 = (-1)2 = 1
∴  a2019 + b2019 + c2019
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= - 1 + 1 - 1
= 1

6. A positive integer has unit digit 6. If we erase this unit digit and place it in front
of the remaining digits, we get 4 times the original number. Determine the smallest
such positive integer. 7

Soln.
Let the integer be 10a+6 (n digits)
10n-1 × 6+a = 4×(10a+6)
⇒  (10n-1-4) × 6 = 39a
⇒  (10n-1-4) × 2 = 13a
∴  13| (10n-1-4)
So we need to find the smallest n for which 13|10n-1-4
i.e. 10n-1 ≡  4 mod 13
We have 10 ≡  -3 mod 13
⇒  102 = 9 mod 13
102 ≡  9 mod 13
⇒ (102)2 ≡  92 mod 13
⇒104 ≡  81 mod 13
⇒104 ≡  3 mod 13
⇒105 ≡  30 mod 13
⇒105 ≡  4 mod 13
⇒106-1 ≡  4 mod 13
∴  Least such n is n=6.
∴  13a = 2 × (106-1-4)
⇒13a = 2 × 99996

99996
a 2

13
⇒ = ×

⇒a = 2 × 7692

⇒  a = 15384
∴  The number is 153846

7. Write the number of perfect squares, perfect cubes and perfect fourth powers from 1
to 106 (both inclusive). How many of the numbers from 1 to 106 are neither perfect
squares, nor perfect cubes nor perfect fourth powers? 3+5=8

Soln.
The  perfect squares from 1 to 106 are 12, 22, 32, 42, ..., (103)2

So, there are 1000 perfect squares. The perfect cubes from 1 to 106 are 13, 23, 33,
...., (102)3

So, there are 100 perfect cubes. Clearly, the no. of perfect fourth powers will be
less than 100.
106 = 1000 × 1000
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Perfect square nearest to 1000 is 312=961.
∴  The fourth power nearest to 106

   is 314 = 312×312

          = 961×961
∴  No. of perfect fourth powers upto 106 is 31.
(One mark for the 1st two and 2 marks for the fourth power)
Let A=Set of perfect squres from 1 to 106

    B=Set of perfect cubes from 1 to 106

    C=Set of perfect fourth powers from 1 to 106.
∴  n(A)=1000, n(B) = 100, n(c)=31.

Α ∩ Β is the set of perfect squares which are also perfect cubes & vice versa.
This set contains elements which are cubes of perfect squares or equivalently
squares of perfect cubes.
∴  The elements in Α ∩ Β are (12)3, (22)3, (32)3, ..., (102)3. Thus, n(Α ∩ Β ) = 10.

The elements in B C∩ are
(13)4, (23)4 & (33)4 (upto 30)4

n(B C∩ )=3.

The elements in A C∩  are just the perfect fourth powers as every perfect fourth
power is also a perfect square.

∴  n(A C∩ ) = 31
The numbers which are perfect squares as well as perfect cubes as well as perfect
fourth powers are
 112, 212 and 312 (i.e. power should be LCM of 2,3,4

n( C) 3∴ Α ∩ Β ∩ =
∴  By inclusion-exclusion principle,

c c cn(A B C )∩ ∩

n(S) {n(A) n(B) n(c)} {n(A B) n(B C) n(A C)} n(A B C)= − + + + + + −∩ ∩ ∩ ∩ ∩

= 106-(1000+100+31)+(10+3+31)-3
= 1000000-1100+10
= 998900+10
= 998910

8. Let a,b,c, be the lengths of the sides BC,CA and AB of a triangle ABC. Consider

all the possibilities:

(a) ABC is acute angled triangle

(b) A is an acute angle in a right angled triangle

(c) A is an acute angle in an obtuse angled triangle

(d) A is an obtuse angle

(e) A is a right angle
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In each case, prove that a2=b2+c2-2bc cos A. 2+1+2+2+1=8

Soln.

(a) ABC is acute angled 

BC2=BD2+DC2

⇒ a2=AB2-AD2+DC2

⇒ a2=c2-AD2+(AC-AD)2

⇒ a2=c2-AD2+AC2-2AC.AD+AD2

⇒ a2=c2+AC2-2.AC.AB cos A

⇒ a2=c2+b2-2bc cos A.

(b) A is acute angle in a right angled 

By Pythagoras theorm,

a2=b2-c2

⇒ a2=b2+c2-2c2

⇒ a2=b2+c2-2.c.c

⇒a2=b2+c2-2.(b cos A) c.

⇒ a2=b2+c2-2bc cos A.

(c) A is an acute angle in an obtuse angled triangle.

In  BCD,

a2=CD2+BD2

⇒ a2=AC2-AD2+(AD-AB) 2

⇒ a2=b2-AD2+AD2-2AD.AB+AB2

⇒ a2=b2+c2-2.(AC cos A).AB

⇒ a2=b2+c2-2bc cos A.

(d)  A is an obtuse angle

In BCD,

a2=CD2+BD2

⇒ a2=AC2-AD2+(BA+AD)2

⇒ a2=b2-AD2+AB2+AD2+2AB.AD

⇒ a2=b2+c2+2.c.AC cos (180-A)

⇒a2=b2+c2-2bc cos A. (∴ cos (180-A)=-cos A)

(e) A is a right angle.

By Pythogoras theorem

a2=b2+c2

⇒ a2=b2+c2-2bc.cos 90

⇒ a2=b2+c2-2bc cos A.

A D C

B

a c

b

B

C

A

b

c

a

C

D B A

b
a

c

C

BA

a

c

b

C

D A B

a
b

c
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9. A circle has centre on the side AB of a cyclic quadrilateral ABCD. The other three
sides are tangents to the circle. Draw the diagram and prove that AD+BC=AB.
2+6=8

Soln.
(2 marks for diagram)
Since ABCD is cyclic.
So,

∠ A+ ∠ C=1800

∠ B+ ∠ D=1800

Let OL, OM and ON be the radii at the points of contact of the sides AD, DC and
CB respectively. Then OL ⊥ AD, OM ⊥  DC, ON ⊥  CB
Const : X and Y are marked on AD & BC such that
AX=AO and
BY=BO.

0
0180 A A

AXO 90
2 2

 −∴∠ = = − 
 

B
& BYO 900

2
∠ = −

In OLX and OCM

∠ LXO= ∠ MCO=900-
A

2

∠ OLX= ∠ OMC (Each 900)
OL=OM(radii)

OLX ≅ OCM
(AAS congruency)

∴  LX=MC
But MC=CN (tangents from C)

LX=CN
Similarly,

NY=DL
∴ AB=AO+OB

=AX + BY
=AL+LX+BN+NY

=AL+CN+BN+DL
=(AL+DL)+(CN+BN)

=AD+BC

○

○

○

○

○

○

○

○ ○

○

○

M C

N

B
OA

L
D

○

○

○

○

○

○

○

○ ○

○

○

M C

N

B
OA

L

D

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

X Y
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Another proof using trigonometry

0LOM 180 D∠ = − ∠
         B= ∠

B
LOD DOM

2

∠∴ ∠ = ∠ =

A
NOC COM

2

∠∠ = ∠ =

AD+BC=AL+LD+BN+NC

0 0B A
r tan(90 A) tan tan(90 B) tan

2 2
 = − + + − +  

B A
r cotA tan cotB tan

2 2
 = + + +  

1 A B 1
r tan tan

tan A 2 2 tan B
 = + + +  

2 2A B
1 tan 1 tanA B2 2r tan tan

A B2 22 tan 2 tan
2 2

 − − 
= + + + 

 
 

2 2A B
1 tan 1 tan

2 2r
A B

2 tan 2 tan
2 2

 + + 
= + 

 
 

1 1
r

Sin A SinB
 = +  

= r[CosecA + cosecB]

= AO + OB

= AB

○

○

○

○

○

○

○

○ ○

○

○

M C

N

B
OA

L

D

○

○

○

○○

○

○

○

A
2

B
2

rr

r
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10. Positive integers a,b,c,d,e,f are written on the six faces of a cube, one on each. At
each of the eight corners (vertices), the product of the numbers on the faces that meet
at that corner is written. The sum of the numbers written on the corners is 4444. Find
all possible values of the sum of the numbers written on the faces. 8

Soln.

Sum of numbers written on the
corners = abc+abd+acf+adf+bce+bde+def+cef
= ab(c+d)+af(c+d)+be(c+d)+cf(c+d)
= (c+d) [a(b+f)+e(b+f)]
= (c+d) (a+c) (b+f)
= 4444
= 4×1111
= 4×11×101
Since the intigers are positive, so each of the sums c+d, a+e and b+f must be greater
than 1.
So, there are the following possibilities:
(c+d) (a+e) (b+f) = 4×11×101
So, (c+d)+(a+e)+(b+f) = 4+11+101
                         = 116
(c+d) (a+e) (b+f) = 2×22×+101
∴ (c+d)+(a+e)+(b+f) = 2+22+101
                        = 125
(c+d) (a+e)(b+f)=2×11×202
∴ (c+d)+(a+e)+(b+f)=2+11+202
                       = 215
∴ (c+d)+(a+e)+(b+f)=2×2×1111
∴ (c+d)+(a+e)+(b+f) = 2+2+1111
                        = 1115
There are four possible values

11. Let x,y,z be non-negative real numbers such that x+y+z=1, prove that

0#xy+yz+zx-2xyz#
27

7
.

(A hint : Put x=a+
3

1
, y=b+

3

1
, z=c+

3

1
 with appropriate restrictions on a, b and c.)

10
Soln.

Let 
1 1 1

x a , y b ,z c
3 3 3

= + = + = +

∴  x+y+z=1

abc

abd

b de

b ce

ac f

ad f

ce f

de f

a

cb

d e

f
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=> a+b+c=0
Since x,y,z are non-negative,

So 
1 1 1

a ,b ,c
3 3 3

≥ − ≥ − ≥ −

xy+yz+zx-2xyz

1 1 1 1 1 1 1 1 1
a b b c c a 2 a b c

3 3 3 3 3 3 3 3 3
                 = + + + + + + + + − + + +                 
                 

xy yz zx 2xyz⇒ + + −
a b 1 b c 1 a c 1 1 b c 1

ab bc ca 2 a bc
3 9 3 9 3 9 3 3 9

+ + + +   = + + + + + + + + − + + +   
   

( ) ( )2 a b c 3
ab bc ca

3 9

+ +
= + + + +

ab ac a bc b c 1
2 abc

3 9 3 9 27

+ + − + + + + +  

2 1 ab bc ca 1
(ab bc ca) 0 2abc

3 3 3 27

+ + = + + + × + − − − 
 

2 7
(ab bc ca) 2abc

3 27
= + + − +

[ ]2 7
ab bc ca 3abc

3 27
= + + − +

2 2 2 3 3 3

2 2 2 3 3 3

2 1 7
(a b c ) (a b c )

3 2 27

( a b c 0)

1 7 7
a b c 2a 2b 2c

3 27 27

 = − + + − + + +  

+ + =

 = − + + + + + + ≤ 

∵

as 1+2a, 1+2b, 1+2c >0

1
( a,b,c )

3
≥ −∵

For the other part, we have xy+yz+zx-2xyz
=xy(1-z)+yz(1-x)+zx
=xy(x+y)+yz(y+z)+zx>0
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12. By trial & error or otherwise, find four different solutions
(a, b, c, n) in positive integers of the equation 2n = a! + b! + c!. Justify that these are
the only possible solutions.

4+6=10
Soln.

One solution is a=1, b=1, c=2
2a b c 1 1 2 4 2

i.e n 2.

∴ ∠ + ∠ + ∠ = + + = =
=

Observe that of a,b,c >3, then there exist no solutions as in that case,

na b c
3 2

3 3 3

 
+ + − 

 

i.e. 3|2n but that is not possible.
So, all three of a,b,c, cannot be greater than or equal to 3.
Again if a=b=c then 3|2n which is not possible. So, a,b,c, cannot be all equal.
without loss of generality,

Let a b c.Then≤ ≤

n b c
2 a 1

a a

 
= + + 

 

n

n

a | 2

a 1or 2

If a 1, then 2 1 b c

∴
⇒ =

= − = +

n c
2 1 b 1

b

 
⇒ − = + 

 

n nb | 2 1 but2 1⇒ − −  is odd. So b can divide 2n-1 if and only if b=1.

So if a=1 then b=1
∴  2n=1+1+Lc
=> 2n-2=Lc
=> 2(2n-1-1) = Lc

Since 2n-1-1 is odd So 2|c  but 22 | c. Since c=2 or 3

If c=2, then

2n=1+1+ 2
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=> 2n=4 => n=2
∴ (1, 1, 2, 2) is a soln.

If c=3, then 2n = 1+1+3
=> 2n=8
=> n=3
∴ (1, 1, 3, 3) is a soln.

Next if a=2, then 2n=2+ b c+

( )n 12 2 1 b c−⇒ × − = +  
c

b 1
b

 
= + 

 

So, n 1b | 2(2 1)− −
Since 2n-1-1 is odd, so b=1 or 2 or 3.
But since a≤b≤ c, So b≠ 1.
If b=2, then 2n=2+2+ c
=> 2n-4= c
=> 22(2n-2-1)= c
=> 22| c  but 23| c
∴  c=4
∴  2n=2+2+ 4
=> 2n=2+2+24
=> 2n=28
Which has no solution in integers.
If b=3, then 2n=2+6+ c
=> 2n-8= c
=>23)2n-3-1)= c
=>23| c  but 24 | c
∴  c=4 or c=5
If c=4 then 2n=2+6+ 4
=>2n=32
=>n=5
∴ (2, 3, 4, 5) is a soln.
If c=5, then 2n=2+6+ 5
=> 2n=128
=> n=7
∴ (2, 3, 5, 7) is a soln.
Thus, the only possible solutions are (1, 1, 2, 2), (1, 1, 3, 3,), (2, 3, 4, 5) and (2,
3, 5, 7).
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13. Let 3k+2 be a prime number and a,b be positive integers such that

1k2

1

k2

1
...

4

1

3

1

2

1
1

b

a

+
+−+−+−=

Show that 3k+2 divides a.
(Hint : Group the sum in RHS into positive and negative terms. Simplify and
rearrange suitably to extract 3k+2 from the sum. Then use the difinition of prime
number.)

Soln.
Since 3k+2 is prims, so K is odd.

a 1 1 1 1 1 1
1 ...... ....

b 3 5 2k 1 2 4 2k
   = + + + + − + + +   +   

1 1 1 1 1 1 1
1 ...... 2 .....

2 3 2k 2K 1 2 4 2k
   = + + + + + − + + +   +   

1 1 1 1 1 1 1
1 ...... 1 .....

2 3 2k 2K 1 2 3 k
   = + + + + + − + + + +   +   

1 1 1 1
....

K 1 K 2 2K 2K 1
= + + + +

+ + +

1 1 1 1 1 1
....

K 1 K 1K 1 2K 1 K 2 2K K K 1
2 2

 
    = + + + + + +     + ++ + +     + + +
 

(∴ K is odd, so K+1 is even)

3K 2 3K 2 3K 2
....

K 1 K 1(K 1)(2K 1) (K 2)(2K K K 1
2 2

+ + += + + +
+ ++ + +   + + +  

  

( ) ( )( ) ( ) ( )
P

3K 2
K 1 K 2 ..... 2K 2K 1

 
= +  + + +  

 where P is a +ve integer.

( )( ) ( )( ) ( )a K 1 K 2 ....* 2K 2K 1 3K 2 p.b.⇒ + + + = +
∴ 3K+2|(LHS)
Since 3K+2 is prime, so 3K+2 divides one of the factors but none of the factors
K+1, K+2, ...., 2K, 2K+1 is divisible by 3K+2, so 3K+2 divides a.

*****
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Mathematics Olympiad Result : 2019
Organised by AAM

Category : III (Class IX & XI)
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1. Ayan Nath, Kendriya Vidyalaya, Tezpur, 2. Sunaina Pati, Sarala Birla Gyanjyoti,
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5. Niraj Agarwal, DPS, Digboi.
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1. Jasaswee Hazarika, St. Robert’s High School, Jakhalabandha, 2. (i) Nabanshu Neer
Gogoi,DPS, NRL Township, Golaghat, (ii) Ayushman Baruah,Vivekananda Kendra Vidyalaya,
Golaghat, (iii) Nilesh Kumar, Bongaigaon HS School, Dhaligaon,  (iv)  Amit Kumar Basistha,
Anundoram Borooah Academy, Pathsala, 3. (i) Krishnabh Dutta Nandy, DPS, Dhaligaon, (ii)
Prithvinil Das, Buds English School, Lanka 4. (i) Madhurjya Pratim Sarma, Srimanta Shankar
Academy, Dispur, (ii) Maharshi Borah, Sonitpur Sishu Bikash Academy, Tezpur, 5. Pachatya
Bhaskar Bora, DPS, Duliajan, 6. (i) Monbikash Gayan, Christ Jyoti, Nagaon, (ii) Anshuman
Saikia, Christ Jyoti, Nagaon, 7. (i) Kaustabh Kashyap, Christ Jyoti, Nagaon (ii) Chinmoy Hazarika,
Pragya Academy, Jorhat.
Candidates eligible for Award of Appr eciation :

1. (i) Bastav Tamuli, St. Teresa Eng Medium School, Barpeta, (ii) Ms. Ajissa Dibragede,
Buds English School, (iii) Ms. Sabrin Faraha Ahmed, Buds English School, (iv) Iftika Alam,
Buds English School, (v) Azida Muskan, Buds English School, (vi) Astha Devi, Buds English
School, (vii) Kaushal Upadhay, Buds English School, (viii) Ritika Deb, Buds English School, (ix)
Prerona Purkayastha, Buds English School, (x) Mrinmoy Shome, Buds English School, 2. (i)
Supratik Chattopadhyay, DPS, Digboi, (ii) Sandipan Roy Choudhury, JNV, Pailapool, Cachar,
(iii) Pradyumna Borphukan, Pragjyotika English School, Titabar, (iv) Plaban Pujari, Don Bosco
HS School, Jorhat, (v) Ruchiraj Madhukalya, Buds English School, (vi) Deeply Paul, Buds
English School, (vii) Rashmi Rekha Roy, Modern Gurukul English School, Goshai Colony, (viii)
Deepika Chakraborty Modern Gurukul English School, Goshai Colony, (ix) Nazmul Islam, Asom
Valley Academy, Lanka 3. (i) Ronit Kumar Ray, Bongaigaon HS School, Bongaigaon, (ii) Priyajit
Paul, Pranabananda Holy Child High School, (iii) Krishnakshi Talukdar, St. John’s HS School,
Barama, Baksa (iv) Subhra Sankar Paul, Buds Eng Academy, (v) Raj Dey, Modern Gurukul
English School, Goshai Colony, 4. (i) Priyanuj Hazarika, Don Bosco HS School, Jorhat, (ii)
Raman Jain, St. Stephen’s School, Guwahati, (iii) Reshab Choubey, Bud’s English School, (iv)
Nitesh Deb Roy, Modern Gurukul English School, Goshai Colony, (v) Aman Esh, Modern Gurukul
English School, Goshai Colony, (vi) Deepmoy Singh, DPS, Duliajan, (vii) Ayush Sharma, Army
Public School, Basistha, Guwahati, 4. (i) Subhadip Roy, Silchar Collegiate School, (ii) Sourav
Nath, Public HS School, Silchar, (iii) KH Bansika Singha, Holy Cross School, Kabuganj (iv)
Hemanga Swaraj Rajkhowa, Don Bosco HS School, Jorhat, (v) Sudarshan Boruah, Shrimanta
Shankar Academy, Dispur, (vi) Yugam Jain, Don Bosco School, Panbazar, Guwahati, 5. (i)
Bhargob Jyoti Gogoi, DPS, Duliajan, (ii) Mahak Jain, Bongaigaon HS School, Bongaigaon, (iii)
Arin Ahmed, St. Stephen’s School, Guwahati, (iv) Bhargav Pratim Nath, NPS International
School, (v) Piyush Banik, Modern Gurukul English School, 6. (i) Nirjhar Nath, Holycross School,
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Kabuganj, (ii) Md. Irfan Laskar, JNV, Pailapool, Cachar, (iii) Bhargav Pratim Bora, Gulaghat
Jatiya Vidyalaya, (iv) Bivas Talukdar, NPS International School, Lokhra.
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Nalbari, 8. Tapash Pratim Baruah, Jatiya Vidyalaya, Sipajhar.

Candidates eligible for Award of Appr eciation :
1. (i) Sanchari Majumdar, Happy Child High School, (ii) Kukil Kanan Bharadwaj, Jatiya
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Salt Brook School, (ii) Mriganka Jyoti Nath, Jatiya Vidyalaya, Sipajhar, (iii) Nilim Nayan, Gautam
Jatiya Vidyalaya, Sipajhar, (iv) Aslesha Borah, BVFC Model Higher Secondary School, (v)
Himanjana Saikia, BVFC Model Higher Secondary School, 3. (i) Aneesh Dey, Don Bosco High
School, (ii) Tiku Nath, Jatiya Vidyalaya, Sipajhar, (iii) Animesh Rajbongshi, Nalanda Public School,
Nalbari, (iv) Airis Dutta, BVFC Model HS School, (v) Jigyasha Konwar, BVFC Model HS
School, 4. (i) Prayashi Kalita, Maria’s Public School, (ii) Jatin Dhanuka, Happy Child High
School, (iii) Dolce Leafy Shivam, Jatiya Vidyalaya, Sipajhar, (iv) Jyotirmoy Krrish Deka, Nalanda
Public School, (v) Renesaa Paul, BVFC Model HS School, (vi) Bornil Anubhab Neog, Sonari
Jatiya Vidyalaya, 5. (i) Dipankar Raj Gogoi, Shankardev Shishu Niketan, Kaziranga, (ii) Vaibhav
Sethia, Happy Child High School, (iii) Olivia Bora, Don Bosco HS School, Baghchung, Jorhat,
(iv) Diksha Saikia, Don Bosco HS School, Baghchung, Jorhat, (v) Uddipta Bhaskar Sarma, Don
Bosco HS School, Baghchung, Jorhat, (vi) Upasana Shivam, Jatiya Vidyalaya, Sipajhar, (vii)
Hiramoni Nath, Jatiya Vidyalaya, Sipajhar, (viii) Dwiggiraj Shivam, Jatiya Vidyalaya, Sipajhar,
(ix) Violina Bezbaruah, Vidyanchal High School, Nalbari, 6. (i) Aklanta Borah, Pragjyotika English
School, (ii) Kristina Kristi, Don Bosco HS School, Jorhat, (iii) Hiyashree Shivam, Jatiya Vidyalaya,
Sipajhar, (iv) Himashree Nath, Jatiya Vidyalaya, Sipajhar, 7. (i) Rojleena Pegu, Don Bosco HS
School, Jorhat, (ii) Abiksha Bhuyan, Don Bosco HS School, Jorhat, (iii) Karishma Khound, Don
Bosco HS School, Jorhat, (iv) Nibir Deka, Nalanda Public School, Nalbari, (vi) Risha Sarma,
Nalanda Public School, Nalbari, 8. (i) Soumarjit Phukan, St. Joseph’s High School, (ii) Bedobrata
Saikia, Maria’s Public School, (iii) Abhishek Bora, Don Bosco HS School, Baghchung,
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(iv) Biborson Dutta, Don Bosco HS School, Baghchung, (v) Sazzadur Rahman, Jatiya Bidyalaya,
Sipajhar, (vi) Puja Deka, Radhakrishnon Central Academy, (vii) Pritam Basistha, Nalanda Public
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Jatiya Vidyalaya, Sipajhar, (viii) Sneha Paul, Modern Gurukul English School, Lanka, (ix) Ayush
Kwas, Buds English School, Lanka, (x) Eshita Dey, Modern Gurukul English School, Lanka.
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Academy, Chapar.
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Radhakrishnan Central Academy, Morigaon, 3. Pratyasha Bordoloi, Vivekananda Kendra
Vidyalaya, Golaghat, 4. (i) Bidiya Rani, Buds English High School, Lanka, (ii) Jyotismita Deka,
SERS Public School, Rangia, 5. (i) Aditi Chakraborty, Salt Brook School, Dibrugarh, (ii) Bhailina
Devi, Radhakrishnan Central Academy, Morigaon, 6. (i) Iqbal Hussain Mullah, St. Teresa’s
Eng. Med. School, Dudhnoi, (ii) Meichang Aparupa, Buds English School, Lanka, 7. (i) Tanmoy
Debnath, Don Bosco High School, Lumding, (ii)  Ashif Izaz Islam, SERS Public School, Rangia,
8. (i) Kongkona Narah, Saint Francis De Sales School, Dhemaji, (ii) Alfi Rahman, SERS Public
School, Rangia, 9. (i) Nabin Ghosh, Don Bosco High School, Lumding, (ii) Angelina Gogoi, The
East Indian School, Biswanath Chariali,

Candidates eligible for Award of Certificates of Appr eciation
1. (i) Adrity Roy, St. Xavier’s School, Biswanath Chariali, (ii)  Snehapriyam Borgohain,

Mother’s Pride School, Dhemaji, 2. (i) Tanisha Bora, Brahmaputra Jatiya Vidyalaya, Guwahati,
(ii) Bibek Bordoloi, Don Bosco HS School, Jorhat, (iii) Rudraksh Banerjee, Don Bosco High
School, Tezpur, 3. (i) Twinkle Borgohain, Mother’s Pride School, Dhemaji, (ii) Ariz Zaman,
DPS, Duliajan, (iii) Nirangkush Kallol Parashar, Sarala Birla Gyan Jyoti, Amingaon, Ghy B,
(iv) Rajneekh Kashyap, Down Town Public School, Guwahati E, (v) Ayush Mandal, Buds English
School, Lanka, 4. (i) Garima Borah, St. Xavier’s School, Biswanath Chariali, (ii) Namrata Tamuly,
Vivekananda Kendra Vidyalaya, Dhemaji, (iii) Jimi Mili, S.F.S. School, Dhemaji, (iv) Rajmahishree
Konwar, DPS, Duliajan, (v) Vasundhara Paul, Budding Buds Sr. Sec. School, Tinsukia, 5. (i)
Pinjan Kashyap, The East Indian School, Biswanath Chariali, (ii) Abhinab Pegu, Don Bosco HS
School, Baghchung, (iii) Ayotree Bharadwaj, Don Bosco HS School, Baghchung,  (iv) Swastika
Choudhury, St. Mary’s High School, N. Lakhimpur, (v) Ananya Neog, St. Mary’s High School,
N. Lakhimpur, (vi) Tamanna Nazmin, St. Xavier’s School, Biswanath Chariali, 6. (i) Wasima
Akhtar, Kendriya Vidyalaya, Barpeta, (ii) Bhargav Kalita, Brahmaputra Jatiya Vidyalaya,
Guwahati E, (iii) Rishi Raj Bordoloi, Don Bosco HS School, Baghchung, Jorhat, (iv) Sashwat
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Shreyyam, Don Bosco HS School, Baghchung, Jorhat, (v) Tonmoy Kashyap Dutta Don Bosco
HS School, Baghchung, Jorhat, (vi) Manash Chetry, St. Mary’s High School, N. Lakhimpur, 7.
(i) Roushan Zamir, St. Teresa’s Eng. Med. School, Barpeta, (ii) Shruti Deka Little Star School,
Biswanath Chariali, (iii) Arunabh Baruah, St. Xavier’s School, Biswanath Chariali, (iv) Yuvaraj
Gogi, Vivekananda Kendra Vidyalaya, Dhemaji, (v) Anjelina Buragohain, Mother’s Public School,
Dhemaji, (vi) Swapna Pegu, S.F.S. School, Dhemaji, (vii) Master Vihar Saharis, Brahmaputra
Jatiya Vidyalaya, Guwahati E, (viii) Abhilasha Mondal, South Point School, Guwahati G, (ix)
Trishna Borah, St. Mary’s High School, N. Lakhimpur, 8. (i) Hementa Pokhrel, St. Xavier’s
School, Biswanath Chariali, (ii) Anuva Saikia, Maria’s Public School, Ghy, (iii) Adhrit Kaundilya,
St. Mary’s High School, North Lakhimpur, (iv) Hiyashree Phukan, Angelica Academy, Guwahati,
(v) Md. Muktadirul Islam, SERS Public School, Rangia, (vi) Aviraaj Dutta, Don Bosco HS
School, Baghchung, (vii) Lupamudra Gogoi Pragjyotika English School, Jorhat, (viii) Udita Basak,
St. Teresa’s English Med. School, Barpeta, (ix) Anirban Sarkar, Don Bosco High School, Lumding,
(x) Barnil Bora, The East Indian School, Biswanath Chariali.

Mathematics Olympiad Result : 2020
Organised by AAM

Rank Holders:
1. Sunaina Pati, Sarala Birla Gyan Jyoti, Amingaon; 2. Madhurjya Pratim Sarma, Shrimanta
Shankar Academy, Guwahati; 3. Kaushika Das, Little Flower English High School, Bongaigaon;
4. Parag Kumar Das, Ambikagiri Jatiya Vidyalaya, Abhayapuri; 5. Amit Kumar Basistha,
Anundoram Borooah Academy, Pathsala; 6. Daivik Dev, Don Bosco H.S. School, Silchar.

Candidates eligible for Certificate of Merit:
1. Sanjiban Paul, Maharishi Vidya Mandir, Silchar; 2. Swarnav Kalita, Delhi Public School,
Dhaligaon; 3. Supratik Chattopadhyay, Delhi  Public  School, Digboi; 4. Thejas Radhika Sajith,
Kendriya Vidyalaya, IIT Guwahati; 5. Shiv Prasad Das, Delhi Public School, Digboi; 6. Milesh
Kumar, Bongaigaon Higher Secondary School (Eng. Med.), Bongaigaon.

Candidates eligible for Certificate of Appr eciation:
1. Vinit Shah, The Little Stars Senior Secondary School, Digboi; 2. Nabanshu Neer Gogoi,
Delhi Public School, Numaligarh; 3. Nirjhar Nath, Ramanuj Gupta Junior College, Cachar;
4. Sagar Sharma; Bongaigaon Higher Secondary School English Medium, Bongaigaon;  5.
Airban Bora, Pragjyotika English School, Titabar; 6. Parnavi Deka, Maria’s Public School,
Guwahati; 7.  Armin Begum, Emmanuel Chritian High School, Tezpur; 8. Manthan Kashyap
Datta, Delhi Public School, Guwahati; 9. Isfakul Hussain, Arunodoi Academy, Amguri; 10.
Annika Bhattacharjee, Holy Cross HS School, Cachar; 11. Upasana Sharma, Biswanath
Jnan Bharati School, Biswanath Chariali; 12.  Adrish Bora, Golaghat Jatiya Vidyalaya,
Hamdoi Pathar, Golaghat; 13. Dhritiman Sawarni, Don Bosco High Cchool, Tezpur; 14.
Ankush Mazumder, Silchar Collegiate School, Silchar; 15. Muhsin Ahmed Barlaskar, Sainik
School Goalpara, Goalpara; 16. Kaustabh Prasad Saikia, Maharishi Vidya Mandir, Tangla;
17. Jagotjyoti Dutta St. Capitanio Senior Secondary School, Cachar.
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AAM Centres and Coodinators for
Mathematics Olympiads and Mathletics

1. Baihata Chariali : Bipul Sarma; 2. Barpeta : Late Dr. Arabinda dev Mishra, Dal Pathak,
Brojen Das; 3. Biswanath Chariali : Dr. Arun Chaliha; 4. Boko : Dr. Dipankar Sarma;
5. Bokakhat : Dr. Surajit Dutta; 6. Bongaigaon : Manabendra Das, Birabrata Das Choudhury,
Chumi Ray; 7. Chapar : Arun Kangsa Banik, Kiran Ray; 8. Dhakuakhana : Tabendra Das;
9. Dhemaji : Dr. Budhin Baruah, Abhijit Koch; 10. Dhubri : Dr. Prabin Das, Tilak Chandra
Das; 11. Dibrugarh : Priya Deb Goswami; 12. Digboi : Jayanta Bordoloi, Binoy Sarkar, Dr.
Jatindra Lahkar; 13. Dudhnoi : Amrit Kalita, Dr. Bidyut Kalita; 14. Duliajan : Dr. Dip Saikia,
H.K. Bora; 15. Golaghat : Biman Goswami; 16. Guwahati-A : Ghanashyam Medhi, Geetanjali
Devi; 17. Guwahati-B : Dr. Kuntala Patra, Dr. Debashish Bhattacharjee; 18. Guwahati-C :
Achyut Sarma; 19. Guwahati-D : Manika Goswami, Principal MVM Silpukhuri, Manabendra
Bhagawati, Dr. Ashish Paul; 20. Guwahati-E : Bhabesh Mahanta; 21. Guwahati-F : Mangal
Saha; 22. Guwahati-G : Dr. Biren Das; 23. Hajo : Rajiv Das; 24. Jagiroad : Dr. Ananda
Ram Burahagoain; 25. Jorhat : Mr. Shankar Das, Dr. Raphel Saikia, Dr. Chandra Chutia;
26. Karimganj : Dr. N.C. Das; 27. Kokrajhar  : Dr. Sibu Basak; 28. Lanka : Bidyut Saikia;

List of Subratananda Dowerah
Gold Medal Awardees from 1989 to 2020

1989 Feroj Alam Choudhury, Cotton College; 1990 Anupam Saika, Cotton College; 1991 Anupam
Saikia, Cotton College; 1992 Chayan Choudhury, G. C. College; 1993 Uddipta Dutta Bordoloi,
K.V. Namrup; 1994 Rakesh Aurora, K.V. Namrup; 1995 Protyaya Bhattacharya, Tezpur;
1996 Anupam Dutta Cotton College; 1997 Neeraj Kayal, Cotton College; 1998 Neeraj Kayal,
Cotton College; 1999 Manash Jyoti Sarma, K.V. Namrup; 2000 Manash Jyoti Sarma, K.V.
Namrup; 2001 Sauptik Dhar, Ramanuj Gupta Jr. Science College, Silchar; 2002 Avik Kr. Das
K.V. BRPL, Bongaigaon; 2003 Avik Kr. Das K.V. BRPL, Bongaigaon; 2004 Deepjyoti Deka,
K.V. Khanapara; 2005 Partha Pratim Mishra, K.V. Khanapara; 2006 Siddharth Sankar Bora;
2007 Manjil Pratim Saikia, Darrang College;
2008 Padma Bhushan Bora, N. Lakhimpur College; 2009 Rajat Sinha, Cotton College; 2010
Mahendra Mohan Das, Cotton College; 2011 Bubumoni Kalita, Bajali College; 2012
Soumya Deep Purakayastha, Ramanuj Gupta Jr. College, Silchar; 2013 Sumit Paul, Public
Uchchatar Madhyamik School, Lanka; 2014 Lakshya Jyoti Bora, Ramanuj Jr. College, Nagaon;
2015 Gauranga Kr Baishya, Shrimanta Shankar Acadey, Guwahati; 2016 Pradipta Parag Bora,
D P S, Guwahati; 2017 Pratyasha Kalita, Sibsagar College; 2018 Ayan Nath, K.V. Tezpur;
2019 Ayan Nath, K.V. Tezpur; 2020 Sunaina Pati, Sarla Birla Gyan Jyoti.

Methematical Talent Search Corner
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˜øô¶©® ˜LöÚ
[¤ ◊̋ ø˙Ó¬±ÚÀÈ¬± Úª˜, √̇ ˜, ¤fl¡±√̇  ’±1n∏ ¡Z±√̇  Œ|Ìœ1 Â√±S-Â√±Sœ¸fl¡˘fl¡ Î◊¬ÀV˙… fl¡ø1 ̊ ≈&Ó¬ fl¡1± ∆ √̋√ÀÂ√º ’ªÀ˙… ’±Ú Â√±S-Â√±Sœ¸fl¡À˘› Œ‰¬©Ü± fl¡ø1¬ı

¬Û±À1º Î◊¬M√√√1 ·øÌÓ¬ ø¬ıfl¡±˙1 ’ √̋√± ̧ —‡…±Ó¬ ø√̊ ˛± ̋ √√í¬ıº ø˙Ó¬±ÚÀÈ¬± õ∂dÓ¬ fl¡ø1ÀÂ√ ·øÌÓ¬ ø¬ıfl¡±˙1 ̧ •Û±√Àfl¡º]

1. ¤È¬± Ùv¬±©®Ó¬ Ôfl¡± 8 ø·˘±‰¬ ‰¬1¬ı» ≈√Ê√Ú1 ˜±Ê√Ó¬ ¸˜±ÀÚ ˆ¬·±¬ı ˘±À· ˚ø√ ≈√È¬± ‡±˘œ ¬ı±‰¬Ú Ô±Àfl¡ ˚±1 Ò±1Ì é¬˜Ó¬±
SêÀ˜ 5 ø·˘±‰¬ ’±1n∏ 3 ø·˘±‰¬º

2. ≈√È¬± ø·˘±‰¬1 ’±Ò± ¬Û˚«ôL ¤È¬±Ó¬ ˜√ ’±1n∏ ’±ÚÀÈ¬±Ó¬ ¬Û±Úœ ˆ¬À1±ª± ’±ÀÂ√º ¤øÓ¬˚˛± ˜√1 ø·˘±‰¬1 ¬Û1± ¤‰¬±˜≈‰¬ ˜√
¬Û±Úœ1 ø·˘±‰¬Ó¬ ø˜˝√√À˘±ª± ˝√√í˘º ¤˝◊¬ı±1 ˜√ ø˜˝√√ø˘ ¬Û±Úœ1 ø·˘±‰¬1 ø˜|ÌÀÈ¬±1 ¬Û1± ¤‰¬±˜≈‰¬ ’±øÚ ˜√1 ø·˘±‰¬Ó¬
ø˜˝√√À˘±ª± ˝√√í˘º ¤øÓ¬˚˛± ¬Û±Úœ1 ø·˘±‰¬Ó¬ ˜√1 ¬Ûø1˜±Ú ’±1n∏ ˜√1 ø·˘±‰¬Ó¬ ¬Û±Úœ1 ¬Ûø1˜±Ú, Œfl¡±ÚÀÈ¬± ’øÒfl¡∑

3. 417 ’±1n∏ a1b c d 1 ¬Û”1ÌÙ¬˘ 9 e f g 0 5 7 ̋√√íÀ˘, a, b, c, d, e, f, g øÚÌ«̊ ˛ fl¡1±º

4. ‰¬±ø1 ’—fl¡œ˚˛± ¸—‡…± c 8 b a, 1287Œ1 ø¬ıˆ¬±Ê√… ˝√√íÀ˘, a, b, c øfl¡˜±Ú∑

5. ¬Û±“‰¬ ’—fl¡œ˚˛± ¸—‡…± 4 a 1 8 b ̧ —‡…±ÀÈ¬± 101 Œ1 ø¬ıˆ¬±Ê√… ˝√√íÀ˘ a, b 1 ˜±Ú øfl¡˜±Ú∑

6. ˚ø√ 70 a b 34 c ̧±Ó¬ ’—fl¡œ˚˛± ¸—‡…±ÀÈ¬± 7 9 2 Œ1 ø¬ıˆ¬±Ê√… ˝√√˚˛ ŒÓ¬ÀôL a, b, c1 ˜±Ú øÚÌ«˚˛ fl¡1±º

Œ˚±ª± ¸—‡…± ˜øô¶©® ˜LöÚ1 Î◊¬M√√√1¸˜”˝√√

(1) 12 ‡Ú ·±Î¬ˇœº (2) 105º (3) 4 ¸5±˝√√º (4) 5 64 7, 5, 3’±1n∏ 7 2 10 Ó¬Õfl¡ Î¬±„√√1º¬ (5) 4 (6) 172

(7) 0 (8) Ú≈¬Û≈À1 ø˜Â√± ∆fl¡ÀÂ√ ’Ô«±» Ú≈¬Û≈À1 ˘≈fl≈¡ª±˝◊ ∆ÔÀÂ√º  (9) qX ¸˜œfl¡1ÌÀÈ¬± ˝√√í¬ı 

¸˜±Ú ø‰¬Ú1 Ú Î¬±˘ fl¡±øÍ¬ ’±øÚ ø¬ıÀ˚˛±· ø‰¬ÚÓ¬ ø˜˘±˝◊ ø √˚ ˛ ± ∆˝√ √ÀÂ √º (10) qX ¸˜œfl¡1ÌÀÈ¬± ˝ √ √ í ¬ı

õ∂Ô˜ ¬Û√1 øÍ¬˚˛Õfl¡ Ôfl¡± fl¡±øÍ¬ Î¬±˘ ̧ ˜±Ú ø‰¬Ú1 Œ¸±Ù¬±À˘ Ôfl¡± fl¡±øÍ¬ ≈√Î¬±˘1 Œ¸±Ù¬±À˘

øÚ øÍ¬˚˛Õfl¡ 1‡± ˝√√í˘º

29. Lumding : Ranjan Choudhury, Shio Kumar Jha; 30. Mangaldai : Prafulla Bora, Dimbeswar
Kalita; 31. Morigaon : Ranjit Kumar Kalita; 32. Mirza : Deben Sarma; 33. Nagaon :
Dr. Dibyajyoti Mahanta, Dr. Ajanta Choudhury, Raj Kumar, Dikshita Bora, Padmeswar Senapati;
34. Nalbari : Santa Ram Kakati, Dr. Dwiraj Talukdar, Diganta Sarma, Dr. Pramod Baishya,
Dr. Dhiren Rajbonshi; 35. Namrup : Aftab Ali; 36. N. Lakhimpur : Dr. Bubul Saikia, Dibyajyoti
Gogoi; 37. Pathsala : Murari Mohan Dutta, Akash Ali; 38. Rangia : Gita Kakati, Dr. Parth P
Mahanta; 39. Sapekhati : Jaydeep Kar; 40. Silchar : Dr. Raju Phukan, Dr. Debashish Sarma;
41. Sibsagar : Dr. Prafulla Kalita, Dr. Rupam Kr. Gogoi; 42. Sualkuchi : Tirtha Nath Sarma,
43. Teok : U Baruah; 44. Tezpur : Dr. Ramcharan Deka; 45. Tinsukia : Mahendra Barthakur,
Bhadreswar Choudhury, Dr. Deepika Bhattacharya.

Centres which donot exist now
1. Gargaon : Mrs. Milan Bhuyan; 2. Narayanpur : Kamal Bora; 3. Diphu : Mr. Ghanakata
Barman; 4. Goalpara : Dr. Abul Masum, Pradip Seal; 5. Haflong : Mr. M.B. Dey; 6. Hojai :
Mr. B.K. Saha; 7. Jamugurihat : Mr. Arun Sarma.



·øÌÓ¬ ø¬ıfl¡±˙ l 117

¤øÓ¬˚˛± ̧ ±¬ı«Ê√Ú ¶§œfl‘¡Ó¬ õ∂À˜˚˛ ̋ √√í˘ Œ˚ñ ·øÌÓ¬ ̧ ˆ¬…Ó¬±1 1±Ê√˝√√±Î¬ˇº ·øÌÓ¬1 õ∂·øÓ¬ ’±1n∏ ‰¬‰¬«± ’ø¬ı˝√√ÀÚ ̧ ˆ¬…Ó¬±1
õ∂·øÓ¬ ’¸yªº Œ¸À˚˛ ’±ø˜ 1±©Ü™œ˚˛ ·øÌÓ¬ ø√ª¸ÀÈ¬± ’¸˜1 ¸fl¡À˘± ø¬ı√…±˘˚˛, ˜˝√√±ø¬ı√…±˘˚˛Ó¬ Î◊¬√ƒ˚±¬ÛÚ fl¡ø1 ·øÌÓ¬
ø¬ı ∏̄̊ ˛ÀÈ¬± Ê√Úøõ∂ ˛̊ fl¡ø1¬ı ø¬ı‰¬±ø1ÀÂ√“±º ̆ ·ÀÓ¬ ø¬ı√…±˘ ˛̧̊ ”̃̋ √√Ó¬ ·øÌÓ¬ ̧ —‚ ·Í¬Ú fl¡ø1 Â√±S-Â√±Sœ1 ̃ ±Ê√Ó¬ ·øÌÓ¬1 ̂ ¬œøÓ¬ ’“±Ó¬1
fl¡ø1 ·øÌÓ¬ õ∂œøÓ¬ ¸‘ø©Ü fl¡ø1¬ıÕ˘ ¸fl¡À˘±Àfl¡ ’±˝√√ı±Ú Ê√Ú±˝◊ÀÂ√±º Œ˚±ª± 34 ¬ıÂ√À1 ’¸˜Ó¬ ·øÌÓ¬ ø˙é¬±1 õ∂‰¬±1, õ∂¸±1,
Œ˜Ò±1 ’Ài§¯∏Ì ’±1n∏ ·øÌÓ¬ Ê√Úøõ∂˚˛ fl¡1Ì1 ¬ı±À¬ı ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬ÀÚ ø¬ıøˆ¬iß Ò1Ì1 fl¡±˚«¸”‰¬œ ¢∂˝√√Ì fl¡ø1 ’±ø˝√√ÀÂ√º
Ó¬±1 øˆ¬Ó¬1Ó¬ ¬ıM‘êÓ¬±Ú≈á¬±Ú, 1‰¬Ú± õ∂øÓ¬À˚±·œÓ¬±, fl≈¡˝◊Ê√ õ∂øÓ¬À˚±·œÓ¬±, õ∂√˙«Úœ ’±1n∏ ·øÌÓ¬ ’ø˘•Û˚˛±Î¬ ¬Û1œé¬± ̋ ◊Ó¬…±ø√º
¤˝◊ fl¡±˚«…¸”‰¬œ ¸˜”˝√√1 ¸Ù¬˘ 1+¬Û±˚˛Ì1 ¬ı±À¬ı ’±ø˜ ’¸˜ ‰¬1fl¡±11 Î◊¬2‰¬ ø˙é¬± ¸=±˘fl¡1 õ∂øÓ¬ ø¬ıÀ˙¯∏Õfl¡ fl‘¡Ó¬:Ó¬±¬Û”Ì«
ÒÚ…¬ı±√ :±¬ÛÚ fl¡ø1ÀÂ√“±º Ó¬±1 ›¬Ûø1› ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú1 ̧ •ú±Úœ˚˛ ̧ √¸… ̧ fl¡˘, Â√±S-Â√±Sœ, ø˙é¬fl¡, ’øˆ¬ˆ¬±ªfl¡
’±1n∏ ̧ ”̃̋ √√ ·øÌÓ¬Àõ∂ø˜ 1± ◊̋Ê√1 ̧ √̋√± ˛̊-¸ √̋√À˚±·1 ¬ı±À¬ı ’±ø˜ ’±ôLø1fl¡ fl‘¡Ó¬:Ó¬± ø¬ıÚ•⁄Ó¬±À1 ¶§œfl¡±1 fl¡ø1ÀÂ√“±º ̧ ˆ¬±-¸ø˜øÓ¬
’±1n∏ ’ø˘ø•Û˚˛±Î¬1 ¬Û1œé¬± ¸˜”˝√√ ’Ú≈ø¶öÓ¬ fl¡ø1¬ıÕ˘ ’Ú≈˜øÓ¬ õ∂√±Ú fl¡1± ’¸˜1 ø¬ıøˆ¬iß ø˙é¬±Ú≈¶ö±Ú1 ˜”1¬ııœ ¸fl¡˘Õ˘
ø˙é¬±˚˛Ó¬Ú1 Ó¬1Ù¬1 ¬Û1± ’±ôLø1fl¡ fl‘¡Ó¬:Ó¬± Ê√Ú±˝◊ÀÂ√“±º ’±˜±1 fl¡±˚«…fl¡±˘Ó¬ ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú1 fl¡±˚«…¸”‰¬œ ¸˜”˝√√
’±øÂ√̆ ñ

1º Œ˚±ª± 26˚05˚2019 Ó¬±ø1À‡ ’¸˜1 44 Œfl¡fÓ¬ ·øÌÓ¬ ’ø˘•Û ˛̊±Î¬ ’Ú≈ø¶öÓ¬ fl¡1± √̋√̊ ˛º ≈̃Í¬ÀÓ¬ 2900

·1±fl¡œ Â√±S-Â√±SœÀ˚˛ ¤˝◊ ¬Û1œé¬±Ó¬ ’—˙¢∂˝√√Ì fl¡À1º Œ˚±ª± 19˚09˚2019 Ó¬±ø1À‡ ¤˝◊ ¬Û1œé¬±1
Ù¬˘±Ù¬˘ Œ‚±¯∏Ì± fl¡1± ˝√√˚˛º ŒÓ¬Ê√¬Û≈1 Œfl¡fœ˚˛ ø¬ı√…±˘˚˛1 |œ ’˚˛Ú Ú±ÀÔ ¤˝◊ ¬Û1œé¬±1 Category-

III 1 ¬Û1± Œ|á¬ ¶ö±Ú ˘±ˆ¬ fl¡ø1 ¸≈¬ıËÓ¬±Úµ ≈√ª1± Œ¸±Ì1 ¬Û√fl¡ ˘±ˆ¬ fl¡À1º
2º Œ˚±ª± ˜±‰¬« ˜±˝√√Ó¬ ’¸˜ ‰¬1fl¡±11 Î◊¬2‰¬ ø˙é¬± ¸=±˘fl¡1 ¬Û1± ø¬ıøˆ¬iß ∆˙øé¬fl¡ fl¡±˜1 ¬ı±À¬ı 4 [‰¬±ø1] ˘±‡

È¬fl¡±1 ’Ú≈√±Ú ̆ ±ˆ¬ fl¡1± ̋ √√ ˛̊º
3º Œ˚±ª± 12˚06˚2019 Ó¬±ø1À‡ øÂ√¬Û±Á¬±1 Ê√±Ó¬œ ˛̊ ø¬ı√…±˘ ˛̊Ó¬ ’¸˜ ·øÌÓ¬ ø˙é¬± ˛̊√Ó¬Ú1 √1— øÊ√̆ ± ̇ ±‡±1

Î◊¬À√…±·Ó¬ ¤È¬± ·øÌÓ¬ ’ø˘ø•Û˚˛±Î¬1 õ∂ø˙é¬Ì ’Ú≈ø¶öÓ¬ fl¡1± ̋ √√˚˛º ¤˝◊ õ∂ø˙é¬ÌÓ¬ ̧ ˜˘ ¬ı…øMê ø˝√√‰¬±À¬ı Î¬0
Àõ∂¬ıœÌ √±¸, |œ˜ÀÚ±Ê√ fl≈¡˜±1 ̇ «̃± ’±1n∏ Î¬0¬:±ÚÀÊ√…±øÓ¬ ̇ «̃± ◊̋ ’—˙¢∂˝√√Ì fl¡À1º õ∂± ˛̊ 200 ÀÂ√±S-Â√±SœÀ ˛̊
¤ ◊̋ õ∂ø˙é¬ÌÓ¬ Î◊¬¬Ûø¶öÓ¬ Ô±Àfl¡º

4º ’¸˜ ̃ ±Ò…ø˜fl¡ ø˙é¬± ¬Ûø1 ∏̄√1 ’ÒœÚÓ¬ Œ˚±ª± 15˚07˚2019 Ó¬±ø1‡1 ¬Û1± 19˚07˚2019 Ó¬±ø1‡Õ˘
¤È¬± ø˙é¬fl¡ õ∂ø˙é¬Ì ’Ú≈ø¶öÓ¬ ̋ √√̊ º̨ ¤ ◊̋ õ∂ø˙é¬Ì1 ¡Z±ø˚̨Q ’¸˜ ·øÌÓ¬ ø˙é¬±˚̨Ó¬Úfl¡ ø√̊ ±̨ ̋ √√̊ º̨ ¤ ◊̋ fl¡± «̊… ”̧‰¬œÓ¬
32 Ê√Ú ø˙é¬Àfl¡ ’—˙¢∂˝√√Ì fl¡À1º ̧ ˜˘ ¬ı…øMê ø˝√√‰¬±À¬ı ’—˙¢∂˝√√Ì fl¡À1 |œ¬ıœ1¬ıËÓ¬ √±¸ Œ‰¬ÃÒ≈1œ, Î¬0 õ∂¬ıœÌ

’¸˜ ·øÌÓ¡ ø˙é¡±˚˛Ó¡Ú1 øˆ¬Ó¬1 ‰¬í1± – ¸±—·Í¬øÚfl¡ ¬ı±-¬ı±Ó¬ø1

2018-19 ¬ı¯∏«1 fl¡±˜-fl¡±Ê√1 ‰¬˜≈ ’±À˘±fl¡¬Û±Ó¬
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√±¸, Î¬0 1±˜‰¬f ŒÎ¬fl¡±, ø¬ıù´øÊ√» ‰¬Sê¬ıM√√√«œ, Î¬0 øÚÓ¬…ÀÊ√…±øÓ¬ fl¡ø˘Ó¬±, |œ˜ÀÚ±Ê√ fl≈¡˜±1 ̇ «̃±, Î¬0 :±ÚÀÊ√…±øÓ¬
˙˜«±, |œÚªøÊ√» Ó¬±˘≈fl¡√±1 ’±1n∏ Î¬0 Ó¬±Ê√Î◊¬øVÚ ’±˝√√À˜√º Î◊¬À~‡À˚±·… Œ˚ 15˚07˚2019 Ó¬±ø1‡1
¬Û1± 19˚07˚2019 ∆˘ ’±ø˜ ø˙é¬fl¡ õ∂ø˙é¬ÌÓ¬ ¬ı…ô¶ Ôfl¡±1 ¬ı±À¬ı ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú1 õ∂øÓ¬á¬±
ø√ª¸ [18˚07˚2019] ¬Û±˘Ú fl¡ø1¬ı ¬Û1± Ú·í˘ Ó¬±1 ¬ı±À¬ı ’±ø˜ ≈√ø‡Ó¬–º Ó¬Ô±ø¬Û› ø˙é¬fl¡¸fl¡˘1
˜±Ê√Ó¬ õ∂øÓ¬á¬± ø√ª¸1 ø¬ı¯∏À˚˛ ’±À˘±‰¬Ú± fl¡1± ̋ √√˚˛º

5º Œ˚±ª± 4˚8˚2019 Ó¬±ø1À‡ Ú·±›“ ˜˝√√±ø¬ı√…±˘˚˛Ó¬ ¤‡Ú øÊ√˘± øˆ¬øM√√√fl¡ Mathematics Exhibition

’¸˜ ·øÌÓ¬ ø˙é¬±˚̨Ó¬Ú1 Ú·±›“ øÊ√̆ ± ̇ ±‡±1 Î◊¬À√…±·Ó¬ ’Ú≈ø¶öÓ¬ ̋ √√̊ º̨ ¤ ◊̋ fl¡± «̊… ”̧‰¬œÓ¬ ’¸˜ ·øÌÓ¬ ø˙é¬±˚̨Ó¬Ú1
¸ˆ¬±¬ÛøÓ¬ Î¬0 1±˜ ‰¬f ŒÎ¬fl¡±, ø¬ı¬Û≈˘ ‡±Î◊¬G ’±1n∏ Î¬0 :±ÚÀÊ√…±øÓ¬ ˙˜«± Î◊¬¬Ûø¶öÓ¬ Ô±Àfl¡º õ∂øÓ¬À˚±·œÓ¬±Ó¬
33È¬± √À˘ ’—˙¢∂ √̋√Ì fl¡À1º

6º Œ˚±ª± 18˚8˚2019 Ó¬±ø1À‡ Œ˚±1 √̋√±È¬ øÊ√̆ ±Ó¬ ’¸˜ ·øÌÓ¬ ø˙é¬± ˛̊Ó¬Ú1 ¤È¬± ̇ ±‡± ·Í¬Ú fl¡1± ̋ √√̊ ˛º JIST

1 ·øÌÓ¬ ø¬ıˆ¬±·1 ̃ ≈1¬ııœ ’Ò…±¬Ûfl¡ Î¬0 1±ÀÙ¬˘ fl≈¡˜±1 ̇ ◊̋fl¡œ ˛̊±À√ªfl¡ ̧ ˆ¬±¬ÛøÓ¬ ’±1n∏ |œ fl¡±fl¡ø˘ ¬ı1Í¬±fl≈¡1fl¡
¸•Û±√fl¡ ø˝√√‰¬±À¬ı ∆˘ ¤‡Ú øÊ√˘± fl¡ø˜øÈ¬ ·Í¬Ú fl¡ø1 ø√ ˛̊± ̋ √√ ˛̊º

7º Œ˚±ª± 24˚8˚2019 Ó¬±ø1À‡ &ª±˝√√±È¬œ1 T. C. Govt. Girls HS and M.P. School Ó¬ ’¸˜ ·øÌÓ¬
ø˙é¬±˚˛Ó¬Ú1 33 Ó¬˜ Annual Congress ’Ú≈ø¶öÓ¬ fl¡1± ˝√√˚˛º ¤˝◊ ¸ˆ¬±Ó¬ ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú1
õ∂øÓ¬á¬± fl¡±˘1 5 ·1±fl¡œ ŒÊ√…á¬ ø˙é¬fl¡fl¡ ¸•§X«Ú± :±¬ÛÚ1 ¬ı…ª¶ö± fl¡1± ˝√√˚˛º õ∂øÓ¬¶ö±¬Ûfl¡ ¸ˆ¬±¬ÛøÓ¬ Î¬0

¬ı≈Xõ∂¸±√ Œ‰¬øÓ¬˚˛±, õ∂øÓ¬¶ö±¬Ûfl¡ ̧ •Û±√fl¡ Î¬0 Ó¬±1Àfl¡ù´1 Œ‰¬ÃÒ≈1œ, Î¬0 ø¬ıù´øÊ√Ó¬ ̂ ¬±·¬ıÓ¬œ, Î¬0 Úµ1±˜ √±¸
’±1n∏ |œ¬ÛΩ Ó¬± ≈̃̆ œ Œ√ªfl¡ ¤ ◊̋ ̧ ˆ¬±Ó¬ ̧ •§X«Ú± :±¬ÛÚ fl¡1± ̋ √√ ˛̊º ¬ı…øMê·Ó¬ ’ ≈̧ø¬ıÒ±1 ¬ı±À¬ı Î¬0 ¬¬ı≈Xõ∂¸±√
Œ‰¬øÓ¬˚˛± Î¬0 Úµ1±˜ √±¸ ’±1n∏ ¬ÛΩ Ó¬±˜≈ø˘À√ª Î◊¬¬Ûø¶öÓ¬ ˝√√í¬ı ŒÚ±ª±ø1À˘º ŒÓ¬À‡Ó¬¸fl¡˘fl¡ ‚1Ó¬ ∆·
¸•§X«Ú± :±¬ÛÚ fl¡1± ̋ √√̊ ˛º ¤ ◊̋ ̧ ˆ¬±Ó¬ ¶ß±Ó¬fl¡ ¬Û1œé¬±Ó¬ Œ|á¬ ¶ö±Ú ̆ ±ˆ¬ fl¡1± fl¡ø¬ı1 ¬ı±ÕÏ¬ˇ ’±1n∏ ø1ø√¬Û ̇ «̃±fl¡
˝√√ø1õ∂¸±√ ˙˝◊fl¡œ˚˛± Œ¸“±ª1Ìœ ¬ı“È¬± õ∂√±Ú fl¡1± ˝√√˚˛º Î◊¬2‰¬Ó¬1 ˜±Ò…ø˜fl¡ Œ˙¯∏±ôL ¬Û1œé¬±Ó¬ ·øÌÓ¬ ø¬ı¯∏˚˛Ó¬
¸À¬ıı«±2‰¬ Ú•§1 ̆ ±ˆ¬ fl¡1± |œ ̃ Ó¬œ ’øÚøµÓ¬± Ú±Ôfl¡  ̋ √√ø˘1±˜ √M√√√ Œ¸“±ª1Ìœ Œ¸±Ì1 ¬Û√fl¡ õ∂√±Ú fl¡1± ̋ √√˚˛º

8º 25˚8˚2019 Ó¬±ø1À‡ ø˙ª¸±·1 øÊ√̆ ±Ó¬ ’¸˜ ·øÌÓ¬ ø˙é¬±˚̨Ó¬Ú1 ¤È¬± ˙±‡± ·Í¬Ú fl¡1± √̋√̊ º̨ |œõ∂Ìª
¬ı1n∏ª±À√ªfl¡ ̧ ˆ¬±¬ÛøÓ¬ ’±1n∏ |œ øÊ√ÀÓ¬Ú ̋ √√±Ê√ø1fl¡±À√ªfl¡ ̧ •Û±√fl¡ ø √̋√‰¬±À¬ı ∆˘ øÊ√̆ ± ̧ ø˜øÓ¬‡Ú ·Í¬Ú fl¡1± ̋ √√̊ º̨

9º Œ˚±ª± 9˚9˚2019 Ó¬±ø1À‡ ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú1 Œ˙±øÌÓ¬¬Û≈1 ’±1n∏ fl¡±‰¬±1 øÊ√˘±Ó¬ ̇ ±‡± ·Í¬Ú fl¡1±
˝√√ ˛̊º √1— ̃ ˝√√±ø¬ı√…±˘ ˛̊Ó¬ ’Ú≈ø¶öÓ¬ ̧ ˆ¬±Ó¬ Î¬0 õ∂¬ıœÚ √±¸ ’±1n∏ Î¬0 :±ÚÀÊ√…±øÓ¬ ̇ «̃± ◊̋ ’—˙¢∂˝√√Ì fl¡À1º Î¬0

1±˜‰¬1Ì ŒÎ¬fl¡±À√ªfl¡ ̧ ˆ¬±¬ÛøÓ¬ ’±1n∏ |œ’Ú±ø˜fl¡± ·Õ·fl¡ ̧ •Û±√fl¡ ø˝√√‰¬±À¬ı øÚ¬ı«±ø‰¬Ó¬ fl¡1± ̋ √√ ˛̊º
10º ’±Ú˝√√±ÀÓ¬ Œ¸ ◊̋ø√Ú± ◊̋ ø˙˘‰¬11 &1n∏‰¬1Ì fl¡À˘Ê√Ó¬ ’¸˜ ·øÌÓ¬ ø˙é¬± ˛̊Ó¬Ú1 fl¡±‰¬±1 øÊ√˘± ̇ ±‡± ·Í¬Ú fl¡1±

˝√√ ˛̊º ̧ ˆ¬±Ó¬ Î¬0 ø¬ıõ≠¬ı Œ‰¬ÃÒ≈1œÀ√ªfl¡ ̧ ˆ¬±¬ÛøÓ¬ ’±1n∏ Î¬0 Œ√¬ı±ø˙ ∏̄ ̇ «̃±fl¡ ̧ •Û±√fl¡ ø √̋√‰¬±À¬ı ∆˘ ¤‡Ú øÊ√̆ ±
¸ø˜øÓ¬ ·Í¬Ú fl¡1± ̋ √√˚˛º

11º Œ˚±ª± 3˚10˚2019 Ó¬±ø1À‡ Î¬0 ø√˘œ¬Û fl≈¡˜±1 √M√√√1 ¶ú‘øÓ¬‰¬±1Ì ¸ˆ¬± ’¸˜ ¸±ø˝√√Ó¬… ¸ˆ¬± ’±1n∏ ’¸˜
·øÌÓ¬ ø˙é¬± ˛̊Ó¬Ú1 Î◊¬À√…±·Ó¬ ’¸˜ ̧ ±ø˝√√Ó¬… ̧ ˆ¬±1 &ª±˝√√±È¬œ1 ̂ ¬·ªÓ¬œ õ∂¸±√ ¬ı1n∏ª± ̂ ¬ªÚ1  1±Ò±À·±ø¬ıµ
¬ı1n∏ª± ̧ ˆ¬±·‘̋ √√Ó¬ ’Ú≈ø¶öÓ¬ fl¡1± ̋ √√̊ º̨ ’¸˜ ̧ ±ø √̋√Ó¬… ̧ ˆ¬±1 ̧ ˆ¬±¬ÛøÓ¬ Î¬0 ¬Û1˜±Úµ 1±Ê√¬ı—˙œÀ√Àª ̧ ˆ¬±¬ÛøÓ¬QÓ¬
’Ú≈ø¶öÓ¬ fl¡1± ̧ ˆ¬±‡ÚÓ¬ &ª±˝√√±È¬œ ø¬ıù´ø¬ı√…±˘˚˛1 õ∂±MêÚ ¬Ûø?˚˛fl¡ |œ˜À˝√√˙ ̂ ”¬¤û±, fl¡È¬Ú fl¡À˘Ê√1 ·øÌÓ¬
ø¬ıˆ¬±·1 õ∂±MêÚ ˜≈1¬ııœ ’Ò…±¬Ûfl¡ Î¬0 Ó¬±1Àfl¡ù´1 Œ‰¬ÃÒ≈1œ ’±1n∏ ¬ıUÀfl¡˝◊·1±fl¡œ ø¬ıø˙©Ü ø˙é¬±ø¬ı√ Î◊¬¬Ûø¶öÓ¬
Ô±Àfl¡º Ó¬±1 Î◊¬¬Ûø1› õ∂˚˛±Ó¬  Î¬0 √M√√√À√1 ¬Ûø1˚˛±˘1 ¬ıU Œfl¡˝◊·1±fl¡œ ¬ı…øMê Î◊¬¬Ûø¶öÓ¬ Ô±Àfl¡º
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12º Œ˚±ª± 20˚10˚2019 Ó¬±ø1À‡ RMO1 ¬Û1œé¬± &ª±˝√√±È¬œ, øÎ¬¬ıËn∏·Î¬ˇ, ø˙˘‰¬1 ’±1n∏ ŒÓ¬Ê√¬Û≈1Ó¬ ’Ú≈ø¶öÓ¬
fl¡1± ̋ √√ ˛̊º ¤ ◊̋ ¬Û1œé¬±Ó¬ 289 Ê√Ú Â√±S-Â√±SœÀ ˛̊ ’—˙¢∂˝√√Ì fl¡À1º

13º Œ˚±ª± 3˚11˚2019 Ó¬±ø1À‡ &ª±˝√√±È¬œ1 ’±˚«…ø¬ı√…±ø¬ÛÍ¬ ˜˝√√±ø¬ı√…±˘˚˛Ó¬ ¤‡Ú EC Meeting ’Ú≈ø¶öÓ¬
fl¡1± ̋ √√̊ ˛º

14º ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú1 √1— øÊ√˘± ˙±‡±1 ¸˝√√À˚±·Ó¬ Œ˚±ª± 29˚11˚2019 Ó¬±ø1À‡ ˙±øôL1±˜ √±¸
¶ú±1fl¡ ¬ıM‘êÓ¬± ’Ú≈ø¶öÓ¬ fl¡1± ̋ √√̊ ˛º √1— øÊ√̆ ±1 ¬Ûø(˜ 1„√√±˜±øÈ¬ Î◊¬2‰¬Ó¬1 ̃ ±Ò…ø˜fl¡ ø¬ı√…±˘ ˛̊Ó¬ ’Ú≈ø¶öÓ¬ ¤ ◊̋
’Ú≈á¬±ÚÓ¬ ¬ıM‘êÓ¬± õ∂√±Ú fl¡À1 &ª± √̋√±È¬œ ø¬ıù´ø¬ı√…±˘˚̨1 ·øÌÓ¬ ø¬ıˆ¬±·1 ’Ò…±ø¬Ûfl¡± Î¬0 ‰¬fÀ1‡± ̃ √̋√ôL¬ı± ◊̋À√Àªº
¸ˆ¬±Ó¬ √1— øÊ√˘±1 ø¬ıøˆ¬iß ø¬ı√…±˘ ˛̊1 õ∂± ˛̊ 200 Â√±S-Â√±SœÀ ˛̊ ’—˙¢∂˝√√Ì fl¡À1º

15º Œ˚±ª± 12˚11˚2019 Ó¬±ø1À‡ ¬ı1Ú·1 ˜˝√√±ø¬ı√…±˘˚˛Ó¬ ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú1 ¬ı1À¬ÛÈ¬± øÊ√˘± ˙±‡±
·Í¬Ú fl¡1± ̋ √√˚˛º ¬ı1Ú·1 ̃ ˝√√±ø¬ı√…±˘˚˛1 ’Ò…é¬ Î¬0¬¬ıœÀ1Ú fl≈¡˜±1 ‰¬SêªM√√√«œÀ√ªfl¡ ̧ ˆ¬±¬ÛøÓ¬ ’±1n∏ |œ≈√˘±˘
√±¸fl¡ ̧ •Û±√fl¡ ø˝√√‰¬±À¬ı ∆˘ ¤‡Ú øÊ√˘± fl¡ø˜øÈ¬ ·Í¬Ú fl¡1± ̋ √√ ˛̊º

16º Œ˚±ª± 4˚12˚2019 Ó¬±ø1À‡ Î◊¬M√√√1 ̆ é¬œ˜¬Û≈11 L.T.K. fl¡À˘Ê√Ó¬ ’±·cfl¡ 34Ó¬˜ ø¡Z¬ı±ø ∏̄«fl¡ ’øÒÀ¬ı˙1
¸•ÛÀfl¡« ’±À˘±‰¬Ú±1 ¬ı±À¬ı ¤‡Ú 1±Ê√Uª± ̧ ˆ¬± ’Ú≈ø¶öÓ¬ ̋ √√˚˛º ̧ ˆ¬±Ó¬ ̧ ˆ¬±¬ÛøÓ¬Q fl¡À1 ø¬ıø˙©Ü ø˙é¬±ø¬ı√
Î¬0 ˜≈fl≈¡µ 1±Ê√¬ı—˙œÀ√Àªº ¸ˆ¬±Ó¬ ¤‡Ú ’ˆ¬…Ô«Ú± ¸ø˜øÓ¬ ·Í¬Ú fl¡1± ˝√√˚˛º ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú1
õ∂±MêÚ ̧ ˆ¬±¬ÛøÓ¬ Î¬0 õ∂¬ıœÚ √±¸ ’±1n∏ õ∂±MêÚ ̧ ±Ò±1Ì ̧ •Û±√fl¡ |œ¬ıœ1¬ıËÓ¬ √±¸ Œ‰¬ÃÒ≈1œ ’±1n∏ ̧ ±Ò±1Ì
¸•Û±√fl¡ Î◊¬¬Ûø¶öÓ¬ Ô±Àfl¡º

17º ø¬ı. ¬ı1n∏ª± ˜˝√√±ø¬ı√…±˘˚˛ ’±1n∏ USTM1 ¸˝√√À˚±·Ó¬ 22˚12˚2019 Ó¬±ø1À‡ &ª±˝√√±È¬œ1 ø¬ı. ¬ı1n∏ª±
˜˝√√±ø¬ı√…±˘˚˛Ó¬ 1±ø©Ü™˚˛ ·øÌÓ¬ ø√¬ı¸ Î◊¬√ƒ˚±¬ÛÚ fl¡1± ˝√√˚˛º ¤˝◊ ¸ˆ¬±Ó¬ ø¬ıø˙©Ü ø˙é¬±ø¬ı√ Î¬0¬ fl¡˜À˘µ≈À√ª
ŒSê±ø1À√ªfl¡ ̧ •§X«Ú± :±¬ÛÚ fl¡1± ̋ √√ ˛̊º

18º Œ˚±ª± 4, 5 ’±1n∏ 6 Ê√±Ú≈ª±1œ 2020 Ó¬±ø1À‡ Homi Bhaba Centre for Science Education 1
ø¬ıM√√√√√œ˚̨ ̧ ± √̋√± «̊…Ó¬ ’¸˜ ·øÌÓ¬ ø˙é¬±˚̨Ó¬Ú1 fl¡± «̊… ”̧‰¬œÓ¬ ’¸˜1 ø¬ıø ¬̂iß øÊ√̆ ±1 27 ·1±fl¡œ Â√±S-Â√±SœÀ˚̨ ’—˙¢∂̋ √√Ì
fl¡À1º ¸˜˘ ¬ı…øMê ø √̋√‰¬±À¬ı Î◊¬¬Ûø¶öÓ¬ Ô±Àfl¡ Prof. M. B. Rege (NEHU), Mr. Pankaj Agarwala

(Delhi), Dr. Anupam Saikia (IITG) and Dr. Debasish Sharma (G. C. College)º
19º Œ˚±ª± 12˚1˚2020 Ó¬±ø1À‡ ¬ı±˝◊˝√√±È¬± ‰¬±ø1’±ø˘1 Getway AcademeyÓ¬ ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú1

fl¡±˜1+¬Û [¢∂±˜…] øÊ√˘±1 ¤È¬± ̇ ±‡± ·Í¬Ú fl¡1± ̋ √√ ˛̊º Î¬0 Ú‘À¬ÛÚ Ó¬±˘≈fl¡√±1À√ªfl¡ ̧ ˆ¬±¬ÛøÓ¬ ’±1n∏ Î¬0 ˘øÓ¬fl¡±
fl¡ø˘Ó¬±fl¡ ̧ ±Ò±1Ì ̧ •Û±√fl¡ ø˝√√‰¬±À¬ı ∆˘ ¤‡Ú fl¡ø˜øÈ¬ ·Í¬Ú fl¡1± ̋ √√ ˛̊º

20º Œ˚±ª± 19˚1˚2020 Ó¬±ø1À‡ Œ·±˘±‚±È¬Ó¬ ·øÌÓ¬À˜˘± ’Ú≈øá¬Ó¬ ˝√√˚˛º ¸ˆ¬±Ó¬ ¸±Ò±1Ì ¸•Û±√fl¡ Î¬0

:±ÚÀÊ√…±øÓ¬ ̇ ˜«± Î◊¬¬Ûø¶öÓ¬ Ô±Àfl¡º ¤˝◊ Î◊¬¬Û˘Àé¬ ’Ú≈ø¶öÓ¬ fl¡˜«˙±˘±Ó¬ |œ¬ıœ1¬ıËÓ¬ √±¸ Œ‰¬ÃÒ≈1œÀ√Àª ̧ ˜˘
¬ı…øMê ø √̋√‰¬±À¬ı Œ˚±·√±Ú fl¡À1º

21º Œ˚±ª± 2˚2˚2020 Ó¬±ø1À‡ USTM ’±1n∏ B. Baruah College1 ¸˝√√À˚±·Ó¬ 1±©Ü™œ˚˛ ·øÌÓ¬ ø√ª¸œ˚˛
¬ıM‘êÓ¬± ’Ú≈ø¶öÓ¬ fl¡1± ̋ √√̊ ˛º ŒÓ¬Ê√¬Û≈1 ø¬ıù´ø¬ı√…±˘ ˛̊1 ·øÌÓ¬ ø¬ıˆ¬±·1 ’Ò…±¬Ûfl¡ Î¬0 Ú ˛̊Ú√œ¬Û ŒÎ¬fl¡± ¬ı1n∏ª±À√Àª
¤˝◊ ¬ıM‘êÓ¬± õ∂√±Ú fl¡À1º ’¸˜1 ‰¬±ø1·1±fl¡œ ø¬ıø˙©Ü ·øÌÓ¬ ø˙é¬fl¡ SêÀ˜ Î¬0 &øÌf ‰¬f ˙ «̃± [’¸˜
ø¬ıù´ø¬ı√…±˘ ˛̊], Î¬0¬ø¬ıÊ√ ˛̊ fl‘¡ ∏̄ûÀ√ª ̇ «̃± [Î◊¬M√√√1 ¬Û”¬ı ¬Û±¬ı«Ó¬… ø¬ıù´ø¬ı√…±˘ ˛̊] Î¬0 Î◊¬À¬Ûf Ú±Ô √±¸ [&ª±˝√√±È¬œ
ø¬ıù´ø¬ı√…±˘ ˛̊] ’±1n∏ Î¬0¬ Î◊¬À¬Ûf Ú±Ô ø˜|À√ª [&ª± √̋√±È¬œ ø¬ıù´ø¬ı√…±˘ ˛̊]fl ¡¤ ◊̋ ̧ ˆ¬±Ó¬ ̧ •§X«Ú± :±¬ÛÚ fl¡1±
˝√√˚˛º ’±1n∏ 2019 ‰¬Ú1 ·øÌÓ¬ ’ø˘ø•Û˚˛±√1 ¬ı“È¬± ̧ ˜”˝√√ õ∂√±Ú fl¡1± ̋ √√˚˛º



120 l ·øÌÓ¬ ø¬ıfl¡±˙

22º Œ˚±ª± 28˚2˚2020 Ó¬±ø1À‡ øÎ¬¬ıËn∏·Î¬̌ BCPL Administrative Building (Brahmaputra Cracker

and Polymer Limited)Ó¬ ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú1 øÎ¬¬ıËn∏·Î¬ˇ øÊ√˘± ˙±‡± ·Í¬Ú fl¡1± ˝√√˚˛º øÎ¬¬ıËn∏·Î¬ˇ
ø¬ıù´ø¬ı√…±˘˚˛1 ·øÌÓ¬ ø¬ıˆ¬±·1 ’ª¸1õ∂±5 ˜≈1¬ııœ ’Ò…±¬Ûfl¡  Î¬0 Œ·±¬Û±˘ ‰¬f ˝√√±Ê√ø1fl¡±À√ªfl¡ ¸ˆ¬±¬ÛøÓ¬
’±1n∏ BCPL ’øˆ¬˚ôL± Î¬0 õ∂±?˘ Ù≈¬fl¡ÚÀ√ªfl¡ ¸±Ò±1Ì ¸•Û±√fl¡ ø˝√√‰¬±À¬Û ∆˝√√ ’‡Ú 16 Ê√Úœ ˛̊± fl¡ø˜øÈ¬
·Í¬Ú fl¡1± ̋ √√ ˛̊º

23º ’¸˜ ·øÌÓ¬ ø˙é¬± ˛̊Ó¬Ú1 ’±1n∏  Mathematics Teachers Association (India) 1 ̊ ≈È¬œ ˛̊± Î◊¬À√…±·Ó¬
√1— ̃ √̋√±ø¬ı√…±˘ ˛̊Ó¬ ’±ôL1±©Ü™œ ˛̊ ·øÌÓ¬ ø√¬ı¸ 14˚3˚2020 Ó¬±ø1À‡ ’Ú≈ø¶öÓ¬ fl¡ø1¬ıÕ˘ Œ˘±ª± ∆ √̋√ÀÂ√º ¤ ◊̋
fl¡± «̧̊ ≈‰¬œÓ¬ ·øÌÓ¬, fl≈¡ ◊̋Ê√ ·øÌÓ¬1 õ∂√ «̇Úœ õ∂øÓ¬À˚±ø·Ó¬± ’±1n∏ ¤È¬± ¬ıM‘êÓ¬± ’Ú≈ø¶öÓ¬ fl¡1± ̋ √√ ˛̊º

¶§±é¬1
Î¬0 :±ÚÀÊ√…±øÓ¬ ̇ ˜«±
¸±Ò±1Ì ̧ •Û±√fl¡

Œ·±˘±‚±È¬ ̇ ±‡± –
’¸˜ ·øÌÓ¡ ø˙é¡±˚̨Ó¡Ú, Œ·±˘±‚±È¡ ̇ ±‡± 2018 ‰¡Ú1 1 ŒÂÀ5•§1Ó¡ ·Í¡Ú fl¡1± ̋ ˚̨º ̇ ±‡± ·Í¡Ú1 ̧ ˜˚̨1¡Û1± ¡ıÓ«¡˜±ÚÕ˘Àfl¡

˙±‡±ÀÈ¡±Àª Â±S-Â±Sœ1 ·øÌÓ¡ Î¬◊»fl¡¯∏« ¸±ÒÚ1 Î¬◊ÀVÀ˙… ¡ıUÀÈ¡± fl¡±˚«¸”‰¡œ 1+¡Û±˚˛Ú fl¡ø1 ’±ø˝ÀÂº Ó¡±1 ˜”˘ fl¡±˚«¸”‰¡œ ¸˜”˝
˝í˘ñ

13 ’À"√±¡ı1, 2018 –
˙±‡±1 õ∂Ô˜‡Ú ·øÌÓ¡ fl¡˜«˙±˘± ’Ú≈øá¡Ó¡ ˝˚˛ Œ1·“±ª1 ˝◊f±Ìœ Œªœ Î¬◊2‰¡Ó¡1 ˜±Ò…ø˜fl¡ ø¡ı…±˘˚˛Ó¡º ˝◊f±Ìœ Œªœ

Î¬◊2‰¡Ó¡1 ̃ ±Ò…ø˜fl¡ ø¡ı…±˘ ˛̊1 ̧ ˝À˚±·Ó¡ ’Ú≈øá¡Ó¡ Œ˝±ª± ¤ ◊̋ fl¡ «̃̇ ±˘±Ó¡ Œ1·±“ª1 Úª˜-˙˜ Œ|ÌœÓ¡ ’Ò… ˛̊Ú1Ó¡ 10 ‡Ú
ø¡ı…±˘ ˛̊1 õ∂± ˛̊ 200 Â±S-Â±Sœ ’±1n∏ 50 ÊÚ ø˙é¡Àfl¡ ’—˙¢∂˝Ì fl¡À1º ̧ ˜˘ ¡ı…øMê ø˝‰¡±À¡Û ’—˙¢∂˝Ì fl¡À1 ’¸˜ ·øÌÓ¡
ø˙é¡±˚˛Ó¡Ú1 Œfl¡fœ˚˛ ¸ø˜øÓ¡1 ¸•Û±fl¡ Î¡

0
 :±ÚÀÊ…±øÓ¡ ˙˜±«, õ∂±MêÚ ¸ˆ¡±¡ÛøÓ¡ Ó¡Ô±  Regional Mathematics

Olympiad 1 Œé¡Sœ ˛̊ ̧ ˜i§̊ ˛fl¡ Î¡
0

 õ∂¡ıœÌ ±¸, Œ·±˘±‚±È¡ ̇ ±‡±1 ̧ •Û±fl¡ ø¸X±Ô« õ∂Ó¡œ˜ ·Õ· ’±1n∏ ̊ ≈È¡œ ˛̊± ̧ •Û±fl¡
∆‰¡ ˛̊ ’±Sê±˜ UÀÂ ◊̋ÀÚº

22 øÎ¡À‰¡•§1, 2018 –
¸˜¢∂ ̂ ¡±1Ó¡¡ı ∏̄«1 ̆ ·ÀÓ¡ Œ·±˘±‚±È¡ÀÓ¡± 1±©Ü™œ˚̨ ·øÌÓ¡ øª¸ Î¬◊ƒ̊ ±¡ÛÚ fl¡1± ̋ ˚̨º Œ·±˘±‚±È¡1 ø¡ıÀ¡ıfl¡±Úµ Œfl¡f ø¡ı…±˘˚̨Ó¡

Œ˝±ª± ¤ ◊̋ ’Ú≈á¡±ÚÓ¡ ’¸˜ øˆ¡øMÓ¡ ë·øÌÓ¡ fl≈¡ ◊̋Êí ’Ú≈øá¡Ó¡ fl¡1± ̋ ˛̊ ̊ íÓ¡ ’¸˜1 ø¡ıøˆ¡iß Í¡± ◊̋1 16 È¡± À˘ ’—˙¢∂˝Ì fl¡À1º
˙±‡±1 ̧ •Û±fl¡, ø¸X±Ô« õ∂Ó¡œ˜ ·Õ· ëfl≈¡ ◊̋Ê ̃ ±©Ü±1í ø˝‰¡±À¡Û Ôfl¡± õ∂øÓ¡À˚±ø·Ó¡±‡ÚÓ¡ ø~œ ¡Û±ø¡ıvfl¡ ¶≈®˘, Ú≈̃ ˘œ·Î¡ˇ1 ̧ 5ø ∏̄«
Œ‰¡ÃÒ≈1œ ’±1n∏ ’1n∏Ì±ˆ¡ ¡ı1Í¡±fl≈¡11 À˘ À|á¡Ó¡± ’Ê«Ú fl¡À1º Œ|á¡ ˘øÈ¡fl¡ ¶§·œ«̊ ˛ Êœªfl¡±ôL ·Õ·1 ¶ú‘øÓ¡Ó¡ ŒÓ¡À‡Ó¡1 ¡Û≈S
œ¡Ûfl¡ fl≈¡˜±1 ·Õ·À˚˛ ’±·¡ıÀÏ¡ˇ±ª± Ú· 5000 È¡fl¡± ’±1n∏ ̧ 1¶§Ó¡œ õ∂fl¡±˙ÀÚ ’±·¡ıÀÏ¡ˇ±ª± øfl¡Ó¡±¡Û1 ŒÈ¡±À¡Û±˘±À1 ¡Û≈1¶‘®Ó¡
fl¡1± ˝˚˛º ’Ú≈á¡±ÚÓ¬ Packet Lunch 1 Œ˚±·±Ú ÒÀ1 ˙…±˜ ‰≈¡˝◊È¡ÀÂº

Î¬◊Mê ’Ú≈á¡±ÚÀÓ¡˝◊ ’¸˜1 ¸ôL±Ú ¸”≈1 ’±À˜ø1fl¡±1 Kansas ø¡ıù´ø¡ı…±˘˚˛1 ·Àª¯∏fl¡ Â±S ˆ¡±·«ª ŒÊ…±øÓ¡ ˙˝◊fl¡œ˚˛±˝◊
Â±S-Â±Sœ¸fl¡˘fl¡ Î¬◊ÀVø˙… ¤fl¡ ‡≈Î¬◊¡ı ̃ ÀÚ±¢∂±˝œ ¡ıM‘êÓ¡± 1±À‡º

12 ÚÀª•§1, 2019 –

’¸˜ ·øÌÓ¡ ø˙é¡±˚˛Ó¡Ú1 ø¬ıøˆ¬iß ˙±‡±√√1 õ∂øÓ¡À¡ıÚ



·øÌÓ¬ ø¬ıfl¡±˙ l 121

’¸˜ ·øÌÓ¡ ø˙é¡±˚˛Ó¡Ú, Œ·±˘±‚±È¡1 ¸¸… ¿˚≈Ó¡ ÒËn∏ªÀÊ…±øÓ¡ ˙˝◊fl¡œ˚˛±1 øÚÊ± Î¬◊À…±·Ó¡ ŒÓ¡›“1 fl¡˜«1Ó¡ ø¡ı…±˘˚˛
fl¡±fl¡ÀÎ¡±„± Î¬◊2‰¡Ó¡1 ̃ ±Ò…ø˜fl¡ ø¡ı…±˘˚˛Ó¡ 10 ‡Ú ø¡ı…±˘˚˛1 ̇ Ó¡±øÒfl¡ Â±S-Â±Sœ1 Î¬◊¡Ûø¶öøÓ¡Ó¡ ’¸˜ ·øÌÓ¡ ø˙é¡±˚˛Ó¡Ú,
Œ·±˘±‚±È¡ ̇ ±‡±1 Œ¡ıÚ±1Ó¡ ̇ ±‡±1 ø¡ZÓ¡œ ˛̊‡Ú ë·øÌÓ¡ fl¡ «̃̇ ±˘±í ’Ú≈øá¡Ó¡ ̋ ˛̊º Â±S-Â±Sœ¸fl¡˘fl¡ ·øÌÓ¡ ’ø˘ø•Û ˛̊±Î¡ Ó¡Ô±
¸¡ı«̂ ¡±1Ó¡œ ˛̊ ¡ı‘øM ”̃̆ fl¡ ¡Û1œé¡±1 õ∂ùü¸ ”̃̋  ø‰¡Ú±øfl¡ fl¡1± ◊̋ ø ˛̊±1 Î¬◊ÀVÀ˙… ¤ ◊̋ fl¡ «̃̇ ±˘± ’Ú≈øá¡Ó¡ fl¡1± ̋ ˛̊º fl¡ «̃̇ ±˘±1 ̧ ˜˘
¡ı…øMê ’±øÂ˘ ̇ ±‡±1 ̧ •Û±fl¡ ø¸X±Ô« õ∂Ó¡œ˜ ·Õ·º

17 ÚÀª•§1, 2019 –
 ¤˝◊ øÚÀÈ¡± Œ·±˘±‚±È¡1 ·øÌÓ¡ ø˙é¡±Ê·Ó¡1 ¡ı±À¡ı ¤È¡± Î¬◊À~‡À˚±·… øÚº Œ·±˘±‚±È¡ øÊ˘±‡ÚÓ¡ Œ¡Û±Ú õ∂Ô˜¡ı±11

¡ı±À¡ı ·øÌÓ¡ ’ø˘ø•Û˚˛±Î¡ Ó¡Ô± ̧ ¡ı«ˆ¡±1Ó¡œ˚˛ ¡ı‘øM˜”˘fl¡ ¡Û1œé¡±Ó¡ ’˝± ·øÌÓ¡1 õ∂ùü¸˜”˝ Â±S-Â±Sœ¸fl¡˘1 ̆ ·Ó¡ ¡Ûø1‰¡˚˛
fl¡ø1 ø ˛̊±1 Î¬◊ÀVÀ˙… ¤ ◊̋ ¡Û1œé¡± ’Ú≈øá¡Ó¡ ̋ ˛̊º ¡Û1œé¡±1 Ú±˜ 1‡± ̋ ˛̊ ·øÌÓ¡ Î¬◊»fl¡ ∏̄« ̧ ±ÒÚ ¡Û1œé¡±º õ∂ùüfl¡±fl¡Ó¡‡ÚÓ¡ 20

È¡± ¡Û±Í¡…¡Û≈øÔ1 õ∂ùü, 10 È¡± ·øÌÓ¡ ’ø˘ø•Û˚˛±Î¡1 õ∂ùü ’±1n∏ 10 È¡± ¸¡ı«ˆ¡±1Ó¡œ˚˛ ¡ı‘øM˜”˘fl¡ ¡Û1œé¡±1 õ∂ùü Ô±Àfl¡º MCQ

Ò1Ì1 ¤˝◊ õ∂ùü1 Î¬◊M1¸˜”˝ Â±S Â±SœÀ˚˛ OMR sheet Ó¡ ø˘À‡º ̄ ∏á¡ Œ|Ìœ1 ¡Û1± ˙˜ Œ|ÌœÕ˘Àfl¡ Œ|Ìœ øˆ¡øMÓ¡ ¤ ◊̋
¡Û±“‰¡È¡± ˙±‡±Ó¡ øÊ˘±‡Ú1 82 ‡Ú ø¡ı…±˘ ˛̊1 1500 Â±S-Â±SœÀ˚˛ ’—˙¢∂˝Ì fl¡À1º øÊ˘±‡Ú1 ˜≈Í¡ 16 È¡± Œfl¡fÓ¡ ¤ ◊̋
¡Û1œé¡±¸ ”̃̋  ’Ú≈øá¡Ó¡ ̋ ˛̊º õ∂øÓ¡ÀÈ¡± ̇ ±‡±1 ¡Û1± õ∂Ô˜ øÓ¡øÚÊÚ1 Rank, Ó¡±1 ø¡ÛÂ1 5% fl¡ Certificate of merit ’±1n∏
Ó¡±1 ø¡ÛÂ1 10%¡fl Certificate of Appreciation¡ õ∂±Ú fl¡1± ̋ ˛̊º 1 øÎ¡À‰¡•§1Ó¡ Ù¡˘±Ù¡˘ Œ‚± ∏̄Ì± fl¡1± ¤ ◊̋ ¡Û1œé¡±Ó¡
Î¬◊MœÌ« ¸fl¡˘fl¡ Ú· ÒÚ øfl¡Ó¡±¡Û1 ŒÈ¡±À¡Û±˘± ’±1n∏ ˜±Ú¡ÛS õ∂±Ú fl¡1± ˝˚˛, 2020 ‰¡Ú1 19 ÚÀª•§11 ·øÌÓ¡ Œ˜˘±Ó¡º

22 øÎ¡À‰¡•§1, 2019 –††
 ̇ ±‡±1 ÚÓ≈¡Ú ̧ ¸… øfl¡1Ì˜ ˛̊œ¡ ¡ı≈Ï¡ˇ±À·±“̋ ± ◊̋1 øÚÊ± Î¬◊À…±·Ó¡, ̃ 1ø„ ø˙q ̂ ¡ªÚ1 ̧ ˝À˚±·Ó¡ ’¸˜ ·øÌÓ¡ ø˙é¡± ˛̊Ó¡Ú1

¡Z±1± ˜1ø„ ø˙q ˆ¡ªÚÓ¡ ë1±©Ü™œ˚˛ ·øÌÓ¡ øª¸í Î¬◊ƒ˚±¡ÛÚ fl¡1± ˝˚˛º 5 ‡Ú ø¡ı…±˘˚˛1 õ∂±˚˛ 100 ÊÚ Â±S-Â±Sœ, ø˙é¡fl¡-
’øˆ¡ˆ¡±ªÀfl¡ ’—˙¢∂˝Ì fl¡1± ’Ú≈á¡±ÚÀÈ¡±1 ̆ ·Ó¡ ̧ —·øÓ¡ 1±ø‡ ’Ú≈øá¡Ó¡ fl¡1± ë·øÌÓ¡œ ˛̊ ’±ø «̋ õ∂dÓ¡fl¡1Ìí ̇ œ ∏̄«fl¡ fl¡ «̃̇ ±˘±Ó¡
¸˜˘ ¡ı…øMê ø˝‰¡±À¡Û ’—˙¢∂˝Ì fl¡À1 ̇ ±‡±1 ̧ •Û±fl¡ ø¸X±Ô« õ∂Ó¡œ˜ ·Õ·À˚˛º

19 Ê±Ú≈ª±1œ, 2020 –
·øÌÓ¡ ÊÚøõ∂˚˛fl¡1Ìfl¡ ¤fl¡ ˜±S± õ∂±Ú fl¡1±1 Î¬◊ÀV˙… ¸•Û”Ì« ¤fl¡ ÚÓ≈¡Ú Ò±1Ì±À1 ¤˝◊ øÚÀÈ¡±ÀÓ¡ Œ·±˘±‚±È¡1 ˝±˜Õ

Î¬◊2‰¡ ¡ı≈øÚ˚˛±œ ø¡ı…±˘˚˛Ó¡ ë·øÌÓ¡ Œ˜˘± 2020í ’Ú≈øá¡Ó¡ fl¡1± ̋ ˚˛º ’Ú≈á¡±Ú1 ’±1yøÌÀÓ¡ ̇ ±‡±1 ¡ÛÓ¡±fl¡± Î¬◊ÀM±˘Ú fl¡À1
˙±‡±1 ̧ ˆ¡±¡ÛøÓ¡ Î¬0 ø¡ı¡Û≈̆  ‰¡f ̂ ”¡¤û± ◊̋º ̋ ◊̊ ˛±1 ø¡ÛÂÀÓ¡ øÊ˘± øˆ¡øMÓ¡ ’Ú≈øá¡Ó¡ Œ˝±ª± ë·øÌÓ¡œ ˛̊ ’±ø «̋í õ∂øÓ¡À˚±ø·Ó¡±Ó ¡ ∏̄á¡
Œ|Ìœ1¡Û1± ’©Ü˜ Œ|Ìœ1 ˙±‡±Ó¡ Œ|á¡Ó¡± ’Ê«Ú fl¡À1 Œ·±˘±‚±È¡ Ê±Ó¡œ˚˛ ø¡ı…±˘˚˛1 Â±Sœ õ∂±‰≈˚…«± 1±Ìœ ˆ¡1±˘œ ’±1n∏
¸œ˜±^œ ̋ ±Ó¡œ¡ı1n∏ª±1 À˘ ’±1n∏ Úª˜- ˙˜ Œ|Ìœ1 ̇ ±‡±Ó¡ Œ|á¡Ó¡± ’Ê«Ú fl¡À1 ¡ıÂ±¡ ıfl¡œ ˛̊±˘ :±Ú¡ÛœÍ¡ Î¬◊2‰¡Ó¡1 ̃ ±Ò…ø˜fl¡
ø¡ı…±˘˚˛1 Â±Sœ ˜≈Ú ¡ı1± ’±1n∏ fl¡äÚ± ¡ı1±1 À˘º õ∂øÓ¡À˚±ø·Ó¡±1 ø¡ı‰¡±1fl¡¡Z˚˛ ’±øÂ˘ ‰¡fÚ±Ô Œ¡ıÊ¡ı1n∏ª± ˜˝±ø¡ı…±˘˚˛,
Œ¡ı±fl¡±‡±È¡1 Î¬◊¡Û±Ò…é¡ ̧ ≈1øÊ» M Â±1 ’±1n∏ Ê ˛̊± ·Õ· ̃ ˝±ø¡ı…±˘ ˛̊, ‡≈̃ È¡± ◊̋1 ·øÌÓ¡ ø¡ıˆ¡±·1 ̧ ˝fl¡±1œ õ∂ªMê± Î¬0 Î¬◊»¡Û˘
˙˜±« Â±1º

◊̋̊ ˛±1 ø¡ÛÂÀÓ¡ ·øÌÓ¡ Î¬◊»fl¡ ∏̄« ̧ ±ÒÚ ¡Û1œé¡±1 Rank ’±1n∏ Certificate of merit õ∂±5 ̧ fl¡˘1 ̆ ·ÀÓ¡ ø˙é¡fl¡ ̧ fl¡˘1
¡ı±À¡ı› ¤fl¡ ·øÌÓ¡ fl¡ «̇̃ ±˘± ’Ú≈øá¡Ó¡ fl¡1± ̋ ˚̨º fl¡ «̇̃ ±˘±‡ÚÓ¡ ̧ ˜˘ ¡ı…øMê ø˝‰¡±À¡Û ’—˙¢∂˝Ì fl¡À1 ’¸˜ ·øÌÓ¡ ø˙é¡±˚̨Ó¡Ú1
õ∂±MêÚ ̧ •Û±fl¡ Ó¡Ô± ¡ıe±˝◊ ·±“› ¡Ûø˘ÀÈ¡fl¡øÚfl¡1 ·øÌÓ¡ ø¡ıˆ¡±·1 ŒÊ…á¡ õ∂ªMê± ¡ıœ1¡ıËÓ¡ ±¸ Œ‰¡ÃÒ≈1œ Â±À1º

’Ú≈á¡±Ú1 Œ˙¯∏Ó¡ Œ˝±ª± ¡ı“È¡± ø¡ıÓ¡1Ìœ ¸ˆ¡±Ó¡ ’¸˜ ·øÌÓ¡ ø˙é¡±˚˛Ó¡Ú1 õ∂øÓ¡á¡±¡Ûfl¡ ¸fl¡˘1 ’Ú…Ó¡˜ Ó¡Ô± Ú±øÊ1±
Î¬◊2‰¡Ó¡1 ̃ ±Ò…ø˜fl¡ ø¡ı…±˘ ˛̊1 õ∂±MêÚ ø¡ı ∏̄̊ ˛ ø˙é¡fl¡ ¿ ≈̊Ó¡ ¡ÛΩ Ó¡± ≈̃̆ œ Â±1fl¡ ̧ •§«ÒÚ± ÊÀÚ±ª± ̋ ˛̊º ’Ú≈á¡±ÚÀÓ¡ ’¸˜ ·øÌÓ¡
ø˙é¡±˚˛Ó¡Ú1 ’ø˘ø•Û˚˛±Î¡ ¡Û1œé¡±1 Œ·±˘±‚±È¡ Œfl¡f1 Œfl¡f ¸˜i§˚˛fl¡ Ó¡Ô± Œ·±˘±‚±È¡ ‰¡1fl¡±1œ Œ¡ıÊ¡ı1n∏ª± Î¬◊2‰¡Ó¡1
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˜±Ò…ø˜fl¡ ø¡ı…±˘˚˛1 ’Ò…é¡ ¿˚≈Ó¡ ø¡ı˜±Ú ‰¡f Œ·±¶§±˜œ Â±1Àfl¡± ̧ •§Ò«Ú± ÊÀÚ±ª±1 ¡ı…ª¶ö± fl¡1± ∆˝øÂ˘º øfl¡c ¶§±¶ö…ÊøÚÓ¡
fl¡±1ÌÓ¡ ŒÓ¡À‡Ó¡ Î¬◊¡Ûø¶öÓ¡ Ô±øfl¡¡ı ŒÚ±ª±ø1À˘º ŒÓ¡À‡Ó¡fl¡ ø¡ÛÂÓ¡ ‚1Ó¡ ∆· ̧ •§Ò«Ú± ÊÀÚ±ª± ̋ ˚˛º

’Ú≈á¡±Ú1 Œ˙ ∏̄Õ˘ Â±S-Â±Sœ¸fl¡˘fl¡ ø¡ıøˆ¡iß Ò1Ì1 õ∂øÓ¡À˚±ø·Ó¡± ̧ ”̋̃ 1 ¡ı“È¡± õ∂±Ú fl¡1±1 ̆ ·ÀÓ¡ ë’¸˜ ·øÌÓ¡ ø˙é¡±˚̨Ó¡Úí
Œ·±˘±‚±È¡ ˙±‡±1 ¡ı±ø¯∏«fl¡ ˜≈‡¡ÛS ë·øÌÓ¡ Î¬◊»fl¡¯∏«, õ∂Ô˜ ¸—‡…±í Î¬◊Àij±‰¡Ú fl¡1± ˝˚˛º ˜≈‡¡ÛS ‡Ú1 ¸•Û±fl¡  Ê˚˛ôL fl≈¡˜±1
˙ ◊̋fl¡œ ˛̊± ’±1n∏ ̧ ˝fl¡±1œ ̧ •Û±fl¡ ∆˙À˘f fl≈¡˜±1 M¡ı1n∏ª±º

ˆ¡øª ∏̄…» ¡Ûø1fl¡äÚ± – ’¸˜ ·øÌÓ¡ ø˙é¡± ˛̊Ó¡Ú, Œ·±˘±‚±È¡ ̇ ±‡± ◊̋ ’Ú±·Ó¡ øÚÓ¡ ·øÌÓ¡ ÊÚøõ∂ ˛̊fl¡1Ì ’±1n∏ Â±S-Â±Sœ1
·øÌÓ¡ Î¬◊»fl¡¯∏« ¸±ÒÚ1 Î¬◊ÀVÀ˙… ’±1n∏ ¡ıUÀÓ¡± ’±fl¡¯∏«Ìœ˚˛ ’Ú≈á¡±Ú ’±À˚˛±ÊÚ fl¡1±1 ¡Ûø1fl¡äÚ± fl¡ø1ÀÂº ø˚À¡ı±11 ¤fl¡
Ô≈̆ ≈̃̆  ø¡ıª1Ì Ó¡˘Ó¡ ø ˛̊± ̋ í˘ºñ

1] ë·øÌÓ¡1 ∆¸ÀÓ¡ Œ‡À˘± ’±“̋ ±í , ·øÌÓ¡ ’ø˘ø•Û ˛̊±Î¡1 õ∂døÓ¡1 ¡ı±À¡ı ’Ú≈øá¡Ó¡ fl¡1± fl¡ «̃̇ ∏±˘±º ̇ ±‡± ·Í¡Ú1 ’±·ÀÓ¡
˙±‡±1 ¡ıÓ«¡˜±Ú1 ̧ •Û±fl¡ ø¸X±Ô« ¡õ∂Ó¡œ˜ ·Õ·1 ̧ •Û”Ì« øÚÊ± Ò…±Ú-Ò±1Ì±À1 Œ·±˘±‚±È¡ ¡Ûø˘ÀÈ¡fl¡øÚfl¡1 õ∂ªMê± ̇ …±˜À˘±‰¡Ú
¡ı1± ’±1n∏ ø¡ÛÂÕ˘ ø1˘±À˚˛k fl¡øÚá¡ ˜˝±ø¡ı…±˘˚˛1 Î¬◊À…±·Ó¡ Œ·±˘±‚±È¡ ¡Ûø˘ÀÈ¡fl¡øÚfl¡1 õ∂ªMê± ÚªÀÊ…±øÓ¡ M, ‰¡fÚ±Ô
Œ¡ıÊ¡ı1n∏ª± ̃ ˝±ø¡ı…±˘˚˛1 Î¬◊¡Û±Ò…é¡ ̧ ≈1øÊ» M Â±1, ̇ —fl¡1Àª ø˙q ø¡ı…± øÚÀfl¡Ó¡Ú ’±1n∏ ø¡ıÀ¡ıfl¡±Úµ Œfl¡f ø¡ı…±˘˚˛1
¸˝À˚±·Ó¡ 2017 ‰¡Ú1 3 Œ‰¡À5•§1 Ó¡±ø1‡1 ¡Û1± ¤ ◊̋̆ ±øÚ fl¡ «̃̇ ±˘± ’Ú≈øá¡Ó¡ ∆˝ ’±ø˝ÀÂº øfl¡Â≈øÚ ¤ ◊̋ fl¡ «̃̇ ±˘± ̧ ”̃̋  ¡ıg
∆˝ ’±øÂ˘, ø˚À¡ı±1 ¡Û≈Ú1±˝◊ ˙±‡±1 Œ¡ıÚ±1Ó¡ 1+¡Û±˚˛Ú fl¡1± ˝í¡ıº Ú Ú ø¡ı¯∏˚˛Õ˘ Ú Ú Í¡±˝◊Õ˘ ˝◊˚˛±1 ¸•x¸±1Ì fl¡1± ˝í¡ıº

2] ·øÌÓ¡ Î¬◊»fl¡¯∏« ¸±ÒÚ ¡Û1œé¡± õ∂øÓ¡¡ıÂÀ1 ’Ú≈øá¡Ó¡ fl¡1± ˝í¡ı ’±1n∏¡ ¤˝◊ ¡Û1œé¡±Ó¡ Î¬◊MœÌ« Â±S-Â±Sœ1 ¡ı±À¡ı ¸˜À˚˛
¸˜À˚˛ ø¡ıøˆ¡iß Ò1Ì1 fl¡˜«˙±˘± ’Ú≈øá¡Ó¡ fl¡1± ̋ í¡ıº

3]  ̇ ±‡±1 ¡Û1± ̧ ±•xøÓ¡fl¡ ̧ ˜ ˛̊Ó¡ õ∂‰¡ø˘Ó¡ ¡ı‘øM ”̃̆ fl¡ ¡Û1œé¡±1 Syllabus ’Ú≈̊ ± ˛̊œ ¶≈®˘œ ˛̊± Â±S-Â±Sœ1 ¡ı±À¡ı ¤‡Ú
øfl¡Ó¡±¡Û õ∂fl¡±˙ fl¡1±º øfl¡Ó¡±¡Û‡Ú ’¸˜œ˚˛± ’±1n∏ ̋ ◊—1±Êœ ≈À˚˛±È¡± ̂ ¡±¯∏±ÀÓ¡ Œ¡ıÀ˘À· Œ¡ıÀ˘À· õ∂fl¡±˙ fl¡1± ̋ í¡ıº

4] ̧ ÀÃ ’¸˜ øˆ¡øMÓ¡ ë·øÌÓ¡ fl≈¡ ◊̋Êí õ∂øÓ¡À˚±ø·Ó¡± õ∂øÓ¡¡ıÂÀ1 ’Ú≈øá¡Ó¡ fl¡1±º
5] Œfl¡fœ˚˛ ̧ ø˜øÓ¡1 ≈˝◊ ¤fl¡ fl¡±˚«¸”‰¡œ Œ·±˘±‚±È¡Ó¡ 1+¡Û±˚˛Ú fl¡1±º

Cachar District Branch, Silchar :
The Cachar District Branch of Assam Academy of Mathematics was formed on 8th

September 2019 by the initiative of Mathematics enthusiasts of the district with the motive of
promoting mathematics in general and AAM activities in particular. Dr. Biplab Chaudhuri, Head
of the Department of Mathematics, Gurucharan College was elected unanimously as the President
and Prof. Jayee Nath of the same department was elected as the Vice President. The portfolios
of General Secretary and Joint Secretaries went to Dr. Debashish Sharma, Gurucharan College,
Mr. Bishwajit Chakraborty, Silchar Collegiate School and Mr. Bappa Roy, Ramanuj Vidya Mandir
respectively. Mr. Sudip Chandra Paul, Gurucharan College was elected as the treasurer. An
advisory board was also formed with three members, namely Prof. Kallol Paul, Jadavpur
University,  Prof. Karabi Dutta Choudhury, Assam University and Dr. Bibhas Deb, Principal,
Gurucharan College. The newly formed branch took the initiative of conducting a pre-RMO
camp for the candidates who qualified PRMO from Silchar centre. A total of 22 participants
attended the camp from 15th to 19th October 2019 at Gurucharan College. The camp served
the dual purpose of training the participants and creating a pool of local resource persons for
Olympiad level activities. Young teachers and research scholars were given a chance to lecture
in the camp. The resource persons were Dr. Debashish Sharma,  Mr. Biplab Dhar (Research
scholar, NIT Silchar), Mr. Shomavo Chakraborty  (Palonghat HS School), Mr. Rahul Paul (MSc
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student, NIT Silchar ) and Mr. Sabasachi Das (Dr. Kalam Institute of Education ). The camp
received a very positive response from the participants.

The AAM Cachar District Branch also took the initiative to celebrate National Mathematics
Day 2019 on 22nd December 2019 in a befitting manner. The program consisted of an inaugural
session followed by an invited lecture and a quiz competition. The students of Department of
Mathematics,  Gurucharan college beautifully presented the Bengali version of the AAM song
under the gudance of Mr. Subrata Roy, Executive member,AAM Cachar District. The branch
also felicitated two eminent mathematics teachers of the region, namely Mr. Durgesh Ranjan
Dey Purkayastha and Mr. Sitesh Ranjan Deb for their sincere efforts in imparting mathematics
education at school level. A wonderful invitied talk, titled "Beautiful Mathematics " was presented
by Dr. Kedar Nath Das,NIT Silchar. A total of  around 150 students attended the program.
Earlier on the day, a screening round was held for selecting five teams out of 70 teams for the
mathematical quiz competition "Mathwiz" for students of classes VIII to X. The quiz was highly
appreciated for its quality of presentation and neck to neck competition among the teams. The
first prize went to Sanjiban Paul and Diptarup Das from Maharishi Vidya Mandir and the 2nd
prize went to Nirjhar Nath and Aditya Deb Roy from Holy Cross School, Kabuganj.

The Cachar District Branch of Assam Academy of Mathematics will continue with various
sorts of activities for promoting mathematics among the students and teachers of the region
with active support from all.
Nagaon Branch :

1. Work shop on Learning Mathematics in Secondary Level. From 1st July,2017 to 5th July,
2017.

AAM, Nagaon Branch organized a 5 Days Workshop from 1st July 2017 to 5th July, 2017 on
Learning Mathematics in Secondary Level among the students of classes XI and X. Altogether
62 students participated in the program from different schools of Nagaon District.  Seven Teach-
ers were teaching mathematics in different topics, Activity in Mathematics lab , Set Theory and
Trigonometry, Application of Trigonometry, Number System ( Mathletics & Olympiad) and
Inequality ( Mathletics & Olympiad).

Workshop on "Learning of Mathematics  in Secondary level"  from 1st July,2017 to 5th
July,2017 at  Nowgong College was organized by AAM, Nagaon Branch and Dept. of
Mathematics, Nowgong college.

2. Mathematics Olympiad was held on 10th Sept. 2017.
In this examination there were 3 Students in category-I, 15 students in category-II and 17

students in category-III. Total students - 25.
3. National Mathematics Day
AAM, Nagoan Branch observed National Mathematics Day on 22nd Dec. 2017 at

Bahampur S.S.A Girl's High School, Bahampur. There were about 180 Students participating in
different competitions.

4. Mathletics
In this examination held on 20th May, 2018, 60 groups participated in category-III only.
5. Mathematics Olympiad, 2019
Mathematics Olympiad was held on 26th May, 2019 with participating students as follows-
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Category-I 29, Category-II 37 and Category-II 16,   Total - 82 students
6. Mathematics Exhibition, 2019.
AAM, Nagaon Branch organized a District Level mathematics exhibition on 4th August,

2019 at Nowgong college.

‰¬±¬Û1 ˙±‡± –

1º Mathematics Olympiad 1 ¬ı±À¬ı 5˜ Œ|Ìœ1 ¬Û1± 1˜ Œ|Ìœ1 Â√±S-Â√±Sœ¸fl¡˘fl¡Õ˘ ø¬ıÀ˙¯∏ ¬Û±Í¬√±Ú

fl¡±˚«¸”‰¬œ ¸•Ûiß fl¡1± ˝√√˚˛º 2º ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬ÀÚ ’Ú≈øá¬Ó¬ fl¡1± 2019 ‰¬Ú1 26 Œ˜í Ó¬±ø1À‡ ’Ú≈øá¬Ó¬
fl¡1± Mathematics Olympiad ¬Û1œé¬±Ó¬ ’±˜±1 ‰¬±¬Û1 Œfl¡f˝◊› ’—˙¢∂˝√√Ú fl¡À1 ’±1n∏ õ∂Ô˜ Œfl¡ÀÈ¬·ø1Ó¬ Ê√≈ø˝√√
1±À˚˛ ¬Û=˜ ¶ö±Ú ˘±ˆ¬ fl¡À1º 3º 22˚12˚2019 Ó¬±ø1À‡ 1±˜±Ú≈Ê√Ú1 Ê√ij ø√ÚÀÈ¬± 1±©Ü™œ˚˛ ·øÌÓ¬ ø√ª¸
ø˝√√‰¬±À¬Û ’Ú≈©Ü≈¬Ûœ˚˛±Õfl¡ ¬Û±˘Ú fl¡1± ˝√√˚˛º
Bongaigaon branch :

1. Organized AAM State MO at Bongaigaon Centre in the Categories. 2. Organized a
‘Smriticharan Xabha’ on 18th June, 2019 to pay tribute to the renowned mathematics communi-
cator of Assam Mr. Dhurjyoti Prasad Mazumdar expired on 7th June, 2019. AAM, Bongaigaon
unit also sent a condolence message to the bereaved family.
Biswanath Chariali Branch :

The Biswanath Chariali branch of AAM was established on 2017, 2 February at Biswanath
Chariali. Dr. Arun Chaliha and Pranjal Bordoloi was elected as district president and secretary
respectively.

A general meeting was held on 2nd April, 2017 to chalk out programmes for students of the
locality.

A three days workshop was organised and a popular talk on mathematics was delivered by
Arun Sharania, HOD, Mathematics, T.H.B. College at THB College, Jamugurihat.

√1— ˙±‡± –
’¸˜ ·øÌÓ¬ ø˙é¬± ˛̊Ó¬Ú, √1— øÊ√̆ ±1 2018-19 ¬ı ∏̄«1 ø¡Z¬ı±ø ∏̄«fl¡ ’øÒÀ¬ı˙Ú‡Ú ̃ e˘Õ√ Î◊¬2‰¬Ó¬1 ̃ ±Ò…ø˜fl¡ ø¬ı√…±˘ ˛̊Ó¬

Œ˚±ª± ̋ ◊— 21-03-2019 Ó¬±ø1À‡ ’Ú≈ø¶öÓ¬ ̋ √√̊ ˛º Î◊¬Mê ’Ú≈á¬±ÚÓ¬ ̃ ≈‡… ’øÓ¬øÔ ø √̋√‰¬±À¬Û Î◊¬¬Ûø¶öÓ¬ Ô±Àfl¡ Î¬0 :±ÚÀÊ√…±øÓ¬ ̇ «̃±,
¸•Û±√fl¡, ’¸˜ ·øÌÓ¬ ø˙é¬± ˛̊Ó¬Úº ’øÒÀª˙ÚÓ¬ ̃ ±ÚÚœ ˛̊ ‰¬˜fl¡ 1± ˛̊ fl¡ø˘Ó¬±, ’ª¸1œ õ∂Ò±Ú ø˙é¬fl¡, Ú·±›“ Ê√ÚÓ¬± ̋ √√± ◊̋¶≥®˘,
¸ˆ¬±¬ÛøÓ¬ ’±1n∏ ¬Ûø¬ıS ̋ √√±Ê√ø1fl¡±, ø˙é¬fl¡, øÂ√¬Û±Á¬±1 ø¬ı. ŒÊ√. Î◊¬2‰¬ ̃ ±Ò…ø˜fl¡ ø¬ı√…±˘ ˛̊, ̧ •Û±√fl¡, Úª øÚ ≈̊Mê ø˝√√‰¬±À¬ı ∆˘ ̃ ≈Í¬
ÚÊ√Úœ ˛̊± ÚÓ≈¬Ú fl¡ø˜øÈ¬‡Ú ·Í¬Ú fl¡1± ̋ √√̊ ˛º ø¬ı·Ó¬ ̧ ˜ ˛̊ÀÂ√±ª±1 Œ˜í ̃ ± √̋√Ó¬ [2019] ̃ e˘Õ√ ̇ ±‡±1 Î◊¬À√…±·Ó¬ Œ˜ÀÔÀ˜øÔ'
’ø˘ø•Û ˛̊±√ ¬Û1œé¬± ̋ √√̊ ˛º ̋ ◊̊ ˛±Ó¬ õ∂± ˛̊ 150 Ê√Ú Â√±S-Â√±SœÀ ˛̊ ’—˙ ¢∂ √̋√Ì fl¡À1º ’±Ú √̋√±ÀÓ¬ Ê√≈̆ ± ◊̋ ̃ ± √̋√Ó¬ √1— øÊ√̆ ±1 ≈√‡Ú
’±·˙±1œ1 õ∂øÓ¬á¬±Ú ÚÀª±√̊ ˛ ¶≥®˘, ŒÈ¬„√√±¬ı±1œ ’±1n∏ ̃ e˘Õ√ Œ‰¬À∞C˘ ¶≥®˘Ó¬ ̧ ˆ¬± ’Ú≈øá¬Ó¬ ̋ √√̊ ˛º ¬Û1ªÓ¬π ̧ ˜ ˛̊Ó¬ øÊ√̆ ±‡Ú1
¬Û1± 20 Ê√Ú Â√±S Â√±SœÀ ˛̊ ’—˙ ¢∂ √̋√Ì fl¡À1º ø¬ı·Ó¬ ¬ıÂ√1 12 Ê√≈̆ ± ◊̋, 2019 Ó¬±ø1À‡ √1— øÊ√̆ ± ̇ ±‡±1 Î◊¬À√…±·Ó¬ øÂ√¬Û±Á¬±1
Ê√±Ó¬œ ˛̊ ø¬ı√…±˘ ˛̊Ó¬ 1±©Ü™œ ˛̊ ·øÌÓ¬ ø√ª¸ Î◊¬√ƒ̊ ±¬ÛÚ fl¡1± ̋ √√̊ ˛º Î◊¬Mê ’Ú≈á¬±ÚÓ¬ ø¬ıø˙©Ü ’øÓ¬øÔ 1+À¬Û Î◊¬¬Ûø¶öÓ¬ ’±øÂ√̆  Î¬0 õ∂¬ıœÚ
√±¸, õ∂±– ̧ ˆ¬±¬ÛøÓ¬, ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú, Î¬0 :±ÚÀÊ√…±øÓ¬ ̇ ˜«±, ̧ •Û±√fl¡, ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú ’±1n∏ |œ ̃ ÀÚ±Ê√
fl≈¡˜±1 ˙˜«±, ’Ò…±¬Ûfl¡, &ª±˝√√È¬œ fl¡À˘Ê√º ’Ú≈á¬±ÚÓ¬ √1— øÊ√˘±1 25 ‡Ú ¶≥®˘1 õ∂±˚˛ 200 Ê√Ú Â√±S-Â√±Sœ ’±1n∏ ø˙é¬Àfl¡
’—˙ ¢∂˝√√Ì fl¡À1º Â√±S-Â√±Sœ ¸fl¡˘1 ˜±Ê√Ó¬ ·øÌÓ¬ ø¬ı¯∏˚˛1 õ∂øÓ¬À˚±ø·Ó¬± õ∂døÓ¬1 ¬ı±À¬ı fl¡˜«˙±˘±‡Ú ¬Ûø1‰¬±˘Ú± fl¡À1 |œ
˜ÀÚ±Ê√ fl≈¡˜±1 ̇ ˜«±À√Àªº ’±Ú˝√√±ÀÓ¬ Î¬0 õ∂¬ıœÚ √±¸ ’±1n∏ Î¬0 :±ÚÀÊ√…±øÓ¬ ̇ ˜«±À√Àª ø˙é¬fl¡ ̧ fl¡˘1 ̆ ·Ó¬ ·øÌÓ¬ ø˙é¬±1
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Œé¬SÓ¬ ø¬ıøˆ¬iß ¸˜¸…±1 ›¬Û1Ó¬ ’±À˘±‰¬Ú± fl¡À1º ¤Àfl¡√À1 Œ˚±ª± 29-11-2019 Ó¬±ø1À‡ ø˙é¬±˚˛Ó¬Ú √1— øÊ√˘±1
Î◊¬À√…±·Ó¬ ë˙±øôL1±˜ √±¸ ¶ú±1fl¡ ¬ıM‘êÓ¬±í ̇ œ ∏̄«fl¡ ’Ú≈á¬±Ú‡øÚ ¬Ûø(˜ 1„√√±˜±øÈ¬ ̋ √√± ◊̋¶≥®˘Ó¬ ’Ú≈øá¬Ó¬ ̋ √√̊ ˛º Î◊¬Mê ’Ú≈á¬±ÚÓ¬ ̃ ≈‡…
ˆ¬±¯∏Ì õ∂√±Ú fl¡À1 Î¬0 ‰¬fÀ1‡± ˜˝√√ôL Î¬±„√√1œ˚˛±ÚœÀ˚˛, ’Ò…±ø¬Ûfl¡± &ª±˝√√±È¬œ ø¬ıù´ø¬ı√…±˘˚˛º ˘·ÀÓ¬ ’Ú≈á¬±Ú‡ÚÓ¬ ’øÓ¬øÔ
ø˝√√‰¬±À¬Û ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú1¬Û1± Î◊¬¬Ûø¶öÓ¬ Ô±Àfl¡ Î¬0 1±˜‰¬f ŒÎ¬fl¡±, Î¬0 õ∂¬ıœÌ √±¸, Î¬0 :±ÚÀÊ√…±øÓ¬ ˙˜«± ’±1n∏ Î¬0

˘øÓ¬fl¡± fl¡ø˘Ó¬±, ’Ò…±¬Ûfl¡ fl¡±ø1fl¡1œ ̃ √̋√±ø¬ı√…±˘ ˛̊, ¬ı± ◊̋̋ √√±È¬± ‰¬±ø1’±ø˘º
˝◊˚˛±1 Î◊¬¬Ûø1› ø¬ıøˆ¬iß ̧ ˜˚˛Ó¬ ø˙é¬±˚˛Ó¬Ú1 ¡Z±1± ·øÌÓ¬ Ê√Úøõ∂˚˛ fl¡1±1 Î◊¬ÀVÀ˙… ·øÌÓ¬1 ̧ 1n∏¸≈1± fl¡˜«˙±˘± ’Ú≈øá¬Ó¬

fl¡1± ̋ √√̊ ˛º

Œ˚±1˝√√±È¬ ˙±‡± –

2019 ‰¬Ú1 18 ’±·©Ü Œ√›¬ı±À1 ’¸˜ ·øÌÓ¬ ø˙é¬± ˛̊Ó¬Ú Œfl¡fœ ˛̊ ̧ ø˜øÓ¬1 ̧ •Û±√fl¡ ̃ À˝√√±√ ˛̊1 ̧ ˝√√À˚±·Ó¬
’±1n∏ ø˙é¬ø˚˛Sœ fl¡±fl¡ø˘ ¬ı1Í¬±fl≈¡11 ¤fl¡fl¡ õ∂À‰¬©Ü±Ó¬ Ó¬1±Ê√±Ú Î◊¬2‰¬ ˜±Ò…ø˜fl¡ ø¬ı√…±˘˚˛Ó¬ 15 Ê√Úœ˚˛± ¸√¸…1
Œ˚±1˝√√±È¬ ˙±‡± ˜≈fl¡ø˘ fl¡1± ˝√√˚˛º ˙±‡± ˜≈fl¡ø˘ ¸ˆ¬±‡ÚÓ¬ ¸ˆ¬±¬ÛøÓ¬Q fl¡À1 Œ˚±1˝√√±È¬ ø¬ı:±Ú ’±1n∏ õ∂˚≈øMê ø¬ı√…±
õ∂øÓ¬á¬±Ú1 ·øÌÓ¬ ø¬ıˆ¬±·1 ˜≈1¬ııœ ’Ò…±¬Ûfl¡ Î¬0 1±ÀÙ¬˘ fl≈¡˜±1 ˙˝◊fl¡œ˚˛±˝◊º ¸ˆ¬±Ó¬ ’¸˜ ·øÌÓ¬ ø˙é¬±˚˛Ó¬Ú1
¸•Û±√fl¡ Î¬0 :±ÚÀÊ√…±øÓ¬ ˙˜«±› Î◊¬¬Ûø¶öÓ¬ Ô±Àfl¡º ¸ˆ¬±˝◊ Œ˚±1˝√√±È¬ ˙±‡±1 ¬ı±À¬ı ¸ˆ¬±¬ÛøÓ¬ Î¬0 1±ÀÙ¬˘ fl≈¡˜±1 ˙˝◊fl¡œ˚˛±,
Î◊¬¬Û¸ˆ¬±¬ÛøÓ¬ |œ1?Ú ˙˜«±, ¸±Ò±1Ì ¸•Û±√fl¡ fl¡±fl¡ø˘ ¬ı1Í¬±fl≈¡1, ˚≈È¬œ˚˛± ¸•Û±√fl¡ øSø√ª ŒÊ√…±øÓ¬ ŒÚ›“· ’±1n∏ Œfl¡Ãô¶ˆ¬
¬ı1±, Œfl¡±¯∏±Ò…é¬ fl¡—fl¡Ì øfl¡À˙±1 √M√√√1 Ú±˜ ’Ú≈À˜±√Ú fl¡ø1 õ∂ô¶±ª ¢∂˝√√Ì fl¡À1º

Œ˚±1˝√√±È¬ ˙±‡± ◊̋ 25˚09˚2019 Ó¬±ø1‡ Œ√›¬ı±À1 ¬ı±˜≈Ú ¬Û≈‡≈1œ Î◊¬2‰¬ ˜±Ò…ø˜fl¡ ø¬ı√…±˘˚˛Ó¬ ¤‡øÚ ·øÌÓ¬1 fl≈¡˝◊Ê√
õ∂øÓ¬À˚±ø·Ó¬± ’Ú≈øá¬Ó¬ fl¡À1º 31˚10˚2019 Ó¬±ø1‡ÀÈ¬± ’øôL˜ Ó¬±ø1‡ Œ‚±¯∏Ì± fl¡ø1 ¤‡øÚ ·øÌÓ¬1 1‰¬Ú± õ∂øÓ¬À˚±ø·Ó¬±
’Ú≈øá¬Ó¬ fl¡1± ˝√√˚˛º 21˚01˚2020 Ó¬±ø1‡ Œ√›¬ı±À1 ø‰¬Ú±˜1± Î◊¬2‰¬ ˜±Ò…ø˜fl¡ ø¬ı√…±˘˚˛Ó¬ ·øÌÓ¬1 ’±ø˝√√« õ∂øÓ¬À˚±ø·Ó¬±
’Ú≈øá¬Ó¬ fl¡1± ̋ √√̊ º̨ 29˚01˚2020 Ó¬±ø1‡ Œ√›¬ı±À1 ’¸˜ ·øÌÓ¬ ø˙é¬±˚̨Ó¬Ú1 ’±Ê√œªÚ ̧ √̧ …, ’±À˜ø1fl¡±1 1íÎ¬ ’± ◊̋À˘G
ø¬ıù´ø¬ı√…±˘˚˛1 ’ª¸1 õ∂±5 ·øÌÓ¬: õ∂˚˛±Ó¬ Î¬0 ø√˘œ¬Û fl≈¡˜±1 √M√√√‰¬±11 |X±?ø˘ ’Ú≈á¬±Ú ’Ú≈øá¬Ó¬ fl¡ø1 Œ˙±fl¡ õ∂ô¶±ª
Œ˘±ª± ̋ √√˚˛º Œfl¡fœ˚˛ ̧ ø˜øÓ¬1 ̧ ±Ò±1Ì ̧ •Û±√fl¡ Î◊¬¬Ûø¶öÓ¬ Ô±Àfl¡º

’ √̋√± ̋ ◊— 15˚03˚2020 Ó¬±ø1‡ Œ√›¬ı±À1 Œ˚±1 √̋√±È¬ ø¬ı:±Ú ’±1n∏ õ∂ ≈̊øMê ø¬ı√…± õ∂øÓ¬á¬±ÚÓ¬ Œ˚±1 √̋√±È¬ ̇ ±‡±1 ̃ ≈fl¡ø˘ ̧ ˆ¬±
’±À˚̨±Ê√Ú fl¡1± ∆ √̋√ÀÂ√º ¤ ◊̋ ̧ ˆ¬±ÀÓ¬ õ∂øÓ¬À˚±ø·Ó¬± ̧ ”̋̃ √√1 ¬Û≈1¶®±1 ø¬ıÓ¬1Ì fl¡1± ̋ √√í¬ı ’±1n∏ ’—˙ ¢∂̋ √√Ì fl¡1± õ∂øÓ¬Ê√Ú õ∂øÓ¬À˚±ø·Ó¬±1
ø¬ıÊ√˚˛œ¸fl¡˘fl¡ Ú·√ ÒÚ, ˜±Ú¬ÛS ’±1n∏ ‰¬˘ôL CÙ¬œ õ∂√±Ú fl¡1± ˝√√í¬ıº õ∂øÓ¬¬ıÂ√À1 ¤˝◊ øÓ¬øÚ›È¬± õ∂øÓ¬À˚±ø·Ó¬± ’Ú≈øá¬Ó¬ fl¡1±
˝√√í¬ıº ¸ˆ¬±Ó¬ ’±ôL–1±©Ü™œ˚˛ ·øÌÓ¬ ø√ª¸1 ˘·Ó¬ ¸—·øÓ¬ 1±ø‡ |X±1 õ∂˚˛±Ó¬ Î¬0 ø√˘œ¬Û fl≈¡˜±1 √M√√√‰¬±11 Œ¸“±ª1Ìœ ¶ú±1fl¡
¬ıM‘êÓ¬± õ∂√±Ú ’Ú≈á¬±Ú ’Ú≈øá¬Ó¬ fl¡1± ̋ √√í¬ıº
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Bokakhat Branch :
Chief Advisor : Sarat Ch. Dutta, Principal, CNB College; Advisor : Kamal Gogoi, Dr. Golap
Bora, Dr. Utpal Sarma and Surajit Dutta; President : Rubul Bora; Vice-President :
Bibekananda Hazarika & Dr. Bidyut Borah; Secretary : Abhijit Khound; Asstt. Secretary :
Rupjyoti Mahatu & Dipak Saha; Tr esurer : Bibhuti Saran Borah; Executive Member :
Hariprasad Nath, Achyut Sarma Hazarika, Tulsi Bora, Pankaj Pondit, Saityen Gogoi, Mridumoloi
Bora.

Bongaigaon Branch :
President : Jitendra Chandra Mishra Bhagawati; Vice-President : Munindra Nath Das;
General Secretary : Arup Jyoti Mazumdar; Asstt. Secretary : Jyotirmoi Mazumdar; Tresurer
: Bibhuti Kalita; Members :  Manabendra Das, Ajit Kalita, Birabrata Das Choudhury, Abhijit
Barman, Chattra Sing Choudhury, Laba Baruah, Harendra Kalita, Ajit Sarkar,

Golaghat Branch :
President : Dr. Bipul Chandra Bhuyan; Principal, HPB Girls College, Golaghat; Vice-President
: Achintya Goswami, Principal, VKV  Golaghat; Secretary : Siddhartha Protim Gogoi, Lecturer
(Mathematics), Golaghat Polytechnic, Furkating; Joint Secretary : Akram Hussain, PGT
(Mathematics), Athkhelia HS School, Nabajyoti Dutta, Research Scholar, Dibrugarh University;
Treasurer : Shyam Lochan Bora, Research Scholar, Dibrugarh University; Magazine Secretary
: Jayanta Kr. Saikia, Headmaster, Hamdoi SBS, Golaghat; Executive Member : Lokendra
Nath Bora, Principal, Kamarbandha HS School, Sailendra Kr. Dutta Baruahp; Asstt. Teacher,
Golaghat ME School, Milanjyoti Saikia, Asstt Teacher, Gomariguri Janajati High School, Moniporna
Gogoi, Asstt. Teacher, VKV  Golaghat, Pulin Barua, Asstt. Teacher, Indrani Devi HS School,
Dipjyoti Sarma, Asstt Teacher, VKV  Golaghat, Nogen Bora, Merapani Town High School.

Nalbari Branch :
President : Dr. Pramod Baishya, Ph.D.; Secretary : Apurba Deka, M.Sc., B.Ed.; Asstt.
Secretary : Moinul Haque Choudhury; Tr easurer : Maheswar Burma; Auditor  : Kanteswar
Deka; Members : Dr. Karuna Barua, Ph.D., Sunil Deka, Dr. Girish Deka, Ph.D., Dri Diganta
Sarma, M.Sc., Lakshmi Mazumder, M.Sc.

Executive Committees of AAM Branches
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Nagaon Branch :
Advisor : Nirada Saikia ( Deka), Rtd. Prof. in Maths , A.D.P. College, Nagaon; President :
Prabir Kumar Baruah, Rtd. HOD, Deptt. of Physics , A.D.P. College, Nagaon; Secretary :
Padmeswar Senapati, Assistant Prof. in Maths , Nowgong College, Nagaon; Joint Secretary
: Dixita Bora, Assistant Teacher, Puranigudam RKB H.S. School, Kamal Ch. Hazarika, Assistant
Teacher, SSA, Girls High School, Bahampur, Nagaon; Assistant Secretary : Abhilasha Nath,
Lecturer, B.Ed. College, Sonapur, Kamrup; Tr easurer : Dr. Ajanta Choudhury, Nagaon
Polytechnic, Nagaon; Members : Dr. Gayatri Das, Kakali Das Saikia, Raj Coomar, Ranjan
Barman & Labar Kanta Sharma.

Chapar Branch :
President : Sri Arun Kangsabanik; Secretary : Kiran Ch.Roy; Joint Secretary : Sudhangsu
Debnath, Abdul Karim  Ali; Tr easurer : Dr. Pravash Das; Internal Auditors : Pasan Ali Sk;
Members : Nazrul Islam, Manjula Roy, Abdul Hanif Sk., Gautam Roy.

Dibrugarh Branch :
President : Prof. Gopal Chandra Hazarika (D.U.); Vice-President : Prof. Surajit Borkotokey
(D.U.); General Secretary : Dr. Pranjal Phukan (BCPL); Joint Secretary : Dr. Priya Dev
Goswami (DHSK College), Imdadul Haque Choudhury (BCPL); Assistant Secretary : Amitav
Doley (DHSK College); Tr easurer : Dr. Palash Dutta (D.U.); Members : Prof. Paramananda
Deka (D.U.), Prof. Deb Kumar Chakraborty (D.U.); Dr. Ankur Bharali (D.U.), Niranjan Bora
(D.U.), Debajyoti Das (BCPL), Noor Ahmed Dewan (BCPL), Manoj Kumar Haloi (BCPL),
Debasish Goswami (BCPL), Binoy Kumar Rabha (BCPL)

North Lakhimpur Branch :
President : Upen Puzari; Vice-President : Dr Prabin Phukan; Secretary : Dibyajyoti Gogoi;
Asstt. Secretary : Sahidul Ahmed; Members : Dr Biman Ch Chetia,  Mr Dilip Borua, Mr
Prabhat Dutta, Dr Bubul Saikia, Mr Jeevan Dutta, Mr Kesab Phukan & Mr Pradip Gogoi
Sonitpur Branch : President : Dr. Ram Charan Deka; Vice-President : Dr. Bhim Prasad
Sarmah & Dr. Arun Mahanta; Secretary : Anamika Gogoi; Joint Secretary : Umesh Sarma
& Swapna Baruah; Tr easurer : Sashi Upadhyaya; Co-ordinator : Dr. Himashree Kalita;
Academic Co-ordinator : Diganta Bijoy Dutta; Advisor : Dr. Shuvam Sen, Dr. Ranjit Kr.
Misra, Dr. Bipul Sarma & Sri Nabin Ch. Lahkar.

Jorhat Branch :
President : Dr. Raphel Kumar Saikia; Asstt. Prof. & Head Mathematics Science College,
Jorhat (JIST); Vice-President : Sri Ranjan Sharma, Headmaster, Moabundha High School;
General Secretary : Kakoli Barthakur, Mathematics Teacher, Tarajan High School; Joint
Secretary : Tridip Jyoti Neog, Prof. Mathematics, Arunodoi Academy, Amguri, Kaustav Bora,
Mathematics Teacher, Chinamara High School; Tr easurer : Kankan Kishor Dutto, Science
Teacher, Bamun Pukhuri High School, Janji; Members : Preety Bora, Science Teacher, Gont
Bora HS School, Ujjal Saikia, Science Teacher Goa Guri High School, Jugal Chutia, Mathematics
Teacher, Mr. Dhruba Jyoti Ojah, Mathematic Teacher, Abhinab Bordoloi, Maths Teacher, Rajdeep
Gogoi, Maths Teacher Bonai High School, Dimpal Jyoti Neog, Maths Teacher, Sekaikhangia
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High School, Rituraj Sharma, Science Teacher, Madhushmita Goswami, Science Teacher Parbatia
High School.

Biswanath Chariali Branch :
President : Dr. Arun Chaliha; Vice-President : Padmanath Phukan; Secretary : Pranjal
Bordoloi; Asstt. Secretary : Girindra Bharali, Ripunjoy Bordoloi.

Sivasagar Branch :
President : Pranab Boruah; Vice- Peresident : Ruhini Gogoi; Secretary : Jiten Hazarika;
Joint Secretary : Gunobikash Borgohain, Prokash Borpujari; Tr esurer : Navadeep Boruah;
Internal Auditor  : Dilip Borah, Maina Bharali; Co-ordinator : Dipankar Hatikakoti; Magazine
Secretary : Ruhini Gogoi; Talent Search Committee : Bikashjyoti Gogoi, Abhijit Mohan,
Raja Chetia, Binoy Arondhara; Public Relation : Manoj Gogoi.

Darrang Branch :
President : Chamak Rai Kalita; Vice-President : Haranath Deka, Trailokya Mohan Goswami;
Secretary : Pabitra Hazarika; Joint Secretary : Trailokya Baruah, Mokhtarul Hoque;
Tr esurer: Girish Bhuyan; Executive Member : Madan Nath, Suren Kalika , Hemanta Deka,
Basanta Nath, Gouri Bhushan Basistha.

Cachar Branch :
Advisory Board : Dr. Kallol Paul, Department of Mathematics, Jadavpur University, Kolkata,
Dr. Karabi Dutta Choudhury Department of Mathematics Assam University, Silchar, Dr. Bibhas
Deb, Principal, Gurucharan College, Silchar; President : Dr. Biplab Chaudhuri, Head of the
Department of Mathematics, Gurucharan College, Silchar; Vice-President : Jayee Nath,
Associate Professor, Department of Mathematics Gurucharan College, Silchar;General
Secretary : Dr. Debashish Sharma, Assistant Professor, Department of Mathematics, Gurucharan
College, Silchar; Joint Secretary : Bishwajit Chakraborty, Assistant Teacher, Silchar Collegiate
School, Silchar, Bappa Roy, Assistant Teacher, Ramanuj Vidya Mandir, Silchar; Tr easurer :
Sudip Chandra Paul, Assistant Professor, Department of Mathematics, Gurucharan College,
Silchar; Executive Members : Dr. Hridi Ranjan Deb, Silchar Collegiate School, Dr. Abhinandan
Bhattacharya, Doctor, SMC, Subrata Roy, Socio Cultural Activist, Pranoy Paul, Dormi Shcool,
Monojit Paul, Ramanuj Gupt Junior College, Rahul Paul, NIT, Silchar, Biplab Dhar, NIT, Silchar,
Biplab Singha, Barak Valley Engineering College, Sangita Saha, NIT, Silchar, Shomavo
Chakraborty, Palonghat HS School, Dipankar Saha, NIT, Silchar.
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AAM EXECUTIVE BODY (2018 & 2019)
President : Dr Ram Ch. Deka

Vice President : Dr. Rita Choudhury

General Secretary : Dr. Jnanjyoti Sarma

Joint Secretary : Dr. Ashish Paul & Dr Ujjwal Medhi

Treasurer : Dr. Biren Das

Executive Members : Dr. Tarakeswar Choudhury, Dr. Dwiraj Talukdar, Dr. Kuntala Patra, Dr. Prabin
Das, Mr. Birabrata Das Choudhury, Dr. Biren Das, Mr. Bibekananda Choudhury, Dr. Chandra Rekha
Mahanta, Dr. Bipan Hazarika, Dr. Debashish Bhattacharjee, Dr. Kukilkalpa Rajkhowa, Dr. Kamal Devnath,
Dr. Bimalendu Kalita, Dr. Ananadram Burahgohain, Mr. Ranjit Kalita, Dr. Arun Chaliha, Mr. Manabendra
Das, Mr. Padmeswar Senapati, Mr. Surajit Dutta, Mr. Deepjyoti Gogoi, Dr. Sibu Basak, Dr. Siddhartha
Gogoi, Mr. Kiran Ch. Ray, Mr. Sunil Deka, Mr. Lohit Ch. Medhi, Co-opted Members : Dr. Mrinal Kalita,
Dr. Sanjoy Dutta, Dr. Priya Deva Goswami, Mr. Trailokya Mohan Goswami, Dr. Himasree Kalita

The Executive Committee meeting of AAM held on 29.04.18 resolved to constitute the
following Sub Committee for the two year term 2018-19.

Core Committee : Dr. Ram Ch. Deka, President, Dr. Tarakeswar Choudhury, Dr. Dwiraj Talukdar,
Dr. Kailash Ch. Goswami, Dr. Dilip Sarma, Dr. Prabin Das, Dr. Helen K. Saikia, Dr. Rita Choudhury,
Dr. Kuntala Patra, Dr. Jnanjyoti Sarma, Dr. Biren Das, Mr. Birabrata Das Choudhury, Dr. Ashish Paul,
Dr. Ujjwal Medhi,

Talent Search Committee :
Chairman : Dr. Prabin Das
Members : Dr. Ram Ch. Deka, Dr. Jnanjyoti Sarma, Dr. Ashish Paul, Dr. Ujjwal Medhi, Dr. Debashish
Bhattacharjee, Dr. Bipan Hazarika, Dr. Kukil Kalpa Rajkhowa, Dr. Kamal Devnath, Dr. Bimalendu Kalita,
Mr. Birbrata Das Choudhury

Publication Subcommittee :
Convener : Mr. Birabrata Das Choudhury
Members : Dr. Ram Ch. Deka, Dr. Dilip Sarma, Dr. Prabin Das, Dr. Jnanjyoti Sarma, Dr. Ashish Paul, Dr.
Ujjwal Medhi, Dr. Sibu Basak, Dr. Anandaram Burahgohain, Mr. Ranjit Kalita, Mr. Padmeswar Senapati

Academic Subcommittee :
Convener : Dr. Kuntala Patra
Members : Dr. Ram Ch. Deka, Dr. Prabin Das, Dr. Jnanjyoti Sarma, Mr. Birabrata Das Choudhury, Dr.
Kamal Devnath, Dr. Bimalendu Kalita

Editorial Board : Ganit Bikash
Editor : Dr. Prabin Das
Member : Dr. Ram Ch. Deka, Dr. Chandra Rekha Mahanta, Dr. Jnanjyoti Sarma,

Editorial Board for Journal (JAAM) :

Chief Editor : Prof. Rita Choudhury, Deptt. of Mathematics Gauhati University
Associate Editor : Dr. Bipan Hazarika, Deptt. of Mathematics Gauhati University
Members : Prof. Gopal Ch. Hazarika, Deptt. of Mathematics, Dibrugarh University, Prof. Bhaba Kr.
Sarma, Deptt. of Mathematics, IIT Guwahati, Prof. Bhola Iswar, Retd. Prof. Deptt. of Mathematics, Bihar
University, Prof. Peeyush Chandra, Retd. Prof. Deptt. of Mathematics, IIT, Kanpur, Prof. Dulal Chandra
Sanyal, Retd. Prof. of Deptt. of Mathematics, Kalyani University, Prof. Debajyoti Biswas, Retd. Prof. Deptt.
of Mathematics, Assam University, Prof. Uma Basu, Retd. Prof., Deptt. of Mathematics, University of
Calcutta, Prof. Prabir Kumar Kundu, Deptt. of Mathematics, Jadavpur University, Dr. Nayandeep Deka
Baruah, Deptt. of Mathematics, Tezpur University, Dr. Debasish Bhattacharjee, Deptt. of Mathematics,
Gauhati University, Dr. Nilakshi Goswami, Deptt. of Mathematics, Gauhati University.
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MATHEMA TICS OLYMPIADS 2020-2021

IMPORTANT ANNOUNCEMENT  (Updated : 14 September, 2020)
The national Olympiad programme in mathematics culminating in International Mathematical

Olympiad (IMO) 2021 and European Girls’ Mathematical Olympiad (EGMO) 2022 has been

disrupted by the COVID-19 pandemic in the country. In view of the prevailing situation, the

following decisions are announced.

t In a departure from the usual four stage procedure for the selection of the teams to represent

India at the IMO 2021 and EGMO 2022 that has been followed in previous years, the

selection procedure for the 2020-2021 cycle has been condensed to a three-stage process

as an exception only for this year. The three stages will be :

1. A three-hour examination called the Indian Olympiad Qualifier in Mathematics (IOQM)

organised by the Mathematics Teachers Association of India (MTA(I)).

2. The Indian National Mathematical Olympiad (INMO) organized by the Homi Bhabha

Centre for Science Education - Tata Institute of Fundamental Research (HBCS-TIFR).

3. The International Mathematical Olympiad Training Camp (IMOTC) organized by HBCSE.

t The IOQM will have 30 questions with each question having an integer answer in the range

00-99. The syllabus and standard of this examination will be the same as that of the INMO

of previous years.

t The IOQM will be conducted by the MTA(I) with support from Indian Association of physics

Teachers (IAPT) and HBCSE.

t The INMO and the subsequent stages of the Olympiad programme will be carried out by

HBCSE.

t Online enrolment for IOQM is expected to start on the IAPT webite (iaptexam.in) by 15

October, 2020.

Further confirmation regarding this and detailed information regarding eligibility and enrolments

for IOQM will be announced shortly. These are expected to be similar to previous years.

t The tentative schedule for IOQM is Sunday, 17 January, 2021 from 9.00-12.00 hours.

t The tentative schedule for INMO is Sunday, 7 March, 2021 from 12.00-16.00 hours.

t Please note that the schedules are tentative, and are subject to change at short notice,

depending on the prevailing pandemic situation in the country.

t There will not be any examination equivalent to the Regional Mathematical Olympiad for

2020-2021 cycle. The detailed criteria for qualification for IOQM to INMO and from INMO

to IMOTC will be announced soon.

t The programme for stages beyond INMO will be announced at an appropriate later time.

For more information visit : http://www.hbcse.tifr.res.in
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GANIT BIKASH

Have you made mathematics your career ?

Or is it your passion? Or hobby ?

May be you are a devoted student of mathematics ?

If so, you must already have become a member of the ASSAM ACADEMY OF

MATHEMATICS (AAM). In case you are not a member yet, be-one now. The

Academy’s  doors are open for all lovers of mathematics.

A few of the objectives of the Academy are :

(i) to advance and promote the cause of mathematics study and

research in  Assam.

(ii) to hold an Annual Congress at a suitable place in Assam :

(iii) to publish such proceedings, magazines, journals, transactions

and other publications as may be considered desirable :

(iv) to popularise mathematics study and research by holding sym-

posia, seminars and discussions at places :

(v) to hold an Olympaid where mathematical talent and scholar-

ship are revealed.

The Academy’s year commences in January every year. Membership is

easy; for a form and other relevent particulars you have only to visit www.aam.org.in

or e-mail to the Secretary, Assam Academy of Mathematics, Email :

jsarma_2001@yahoo.com

AAM  looks forward to having you as a member :






