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¤fl¬fl¬ 1 ❑ ¬Ûøı˛·ÌÀfl¬ı˛ √õ∂±Ôø˜fl¬ ¬Û±Í¬

¤fl¬Àfl¬ı˛ Î¬◊ÀV˙… –

¤ ◊̋ ¤fl¬fl¬ ¬Û±Í¬ fl¬ı˛À˘ ¬Û±Í¬fl¬ øÚ•ßø˘ø‡Ó¬ øı ∏̄̊ ˛&ø˘ ¸•§Àg¬ :±Ó¬ ˝Àı/

●  ●  ●  ●  ●  ¬Ûøı˛·Ìfl¬ ˚La øfl¬∑

●  ●  ●  ●  ●  ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ‹øÓ¬˝±ø¸fl¬ Sê˜øıfl¬±˙

●  ●  ●  ●  ●  ¬Ûøı˛·ÌÀfl¬ı˛ √õ∂fl¬±ı˛ Œˆ¬

●  ●  ●  ●  ●  ’±Ò≈øÚfl¬ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ øııı˛Ì

●  ●  ●  ●  ●  ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ øıøˆ¬iß ’—À˙ı˛ fl¬± «̊fl¬±øı˛Ó¬±

 ¬Ûøı˛·ÌÀfl¬ı˛ ¸±ÀÔ ¬Ûøı˛ø‰¬øÓ¬ –¬

¬Ûøı˛·Ìfl¬ ı± fl¬ø•ÛÎ¬◊È¬±Àı˛ı˛ Ú±˜ Œ˙±ÀÚÚøÚ ı± ŒÀ‡ÚøÚ ¤˜Ú ˜±Ú≈̄ ∏ ıÓ«¬˜±ÀÚ ‡≈ı ’ä ◊̋ ‡≈“ÀÊ ¬Û±›˚˛± ˚±Àı/

¸˜±Ê ÊœıÀÚı˛ øıøˆ¬iß Œé¬ÀS ¬Ûøı˛·Ìfl¬ ¤‡Ú ¤fl¬ ’¬Ûøı˛˝±˚« ’º/ øıøˆ¬iß ø˙ä, ø˙é¬± √õ∂øÓ¬á¬±Ú, ·Àı¯∏Ì±Àfl¬f,
¸ı˛fl¬±ı˛œ-Œı¸ı˛fl¬±ı˛œ fl¬˜«Àé¬S, ¶§±¶ö…Àfl¬f, ı…±Ç¬, Œı˛˘ Œà¬˙Ú, øı˜±Úıjı˛ ˝◊Ó¬…±ø ’±ı˛› øıøˆ¬iß fl¬˜«Àé¬ÀS

Δıõ≠øıfl¬ ¬Ûøı˛ıÓ«¬Ú ¤ÀÚÀÂ ¬Ûøı˛·Ìfl¬ Ú±˜fl¬ Δı≈…øÓ¬Úƒ ˚LaøÈ¬/ qÒ≈̃ ±S fl¬ «̃ÊœıÀÚ Ú˚˛, øıÀÚ±ÀÚı˛ Ê·ÀÓ¬›

¬Ûøı˛·ÌÀfl¬ı˛ ı…ı˝±ı˛ ˝ÀBÂ ‘̧ÊÚ˙œ˘ ˝±øÓ¬˚˛±ı˛ ø˝¸±Àı/ ¸ºœÀÓ¬ı˛ ¶§ı˛ø˘ø¬Û ı˛‰¬Ú±, ø‰¬S±Ç¬Ì, ”Àı˛é¬Ì Œ‡˘± ˝◊Ó¬…±øı˛

‰¬‰«¬± fl¬ı˛±› ¸y¬ı Δı≈…øÓ¬Úƒ ¬Ûøı˛·ÌÀfl¬ı˛ ˜±Ò…À˜/ Δı≈…øÓ¬Ú √õ∂ ≈̊øMêøı…±ı˛ ’±Ú≈fl≈¬À˘… Œ˚ ¸˜ô¶∏ ’±øı©®±Àı˛ı˛ ≈̧Ù¬˘
Z±ı˛± ÊÚÊœıÚ √õ∂ˆ¬±øıÓ¬ Ó¬±Àı˛ ˜ÀÒ… Δı≈…øÓ¬Úƒ ¬Ûøı˛·Ìfl¬ ¤fl¬fl¬ˆ¬±Àı ¸øıÀ˙¯∏ Î¬◊À{°‡À˚±·… ¶ö±Ú ’øÒfl¬±ı˛ fl¬Àı˛

øÚÀ˚˛ÀÂ/ øfl¬c ¤ı˛ fl¬±ı˛Ì øfl¬∑ ¤fl¬øÈ¬ Δı≈…øÓ¬Úƒ ¬Ûøı˛·Ìfl¬ øfl¬ fl¬ı˛ÀÓ¬ ¬Û±Àı˛∑ ıÓ«¬˜±Ú Δı≈…øÓ¬Úƒ ¬Ûøı˛·ÌÀfl¬ı˛ øfl¬Â≈

fl¬ «̃é¬˜Ó¬±ı˛ fl¬Ô± ÚœÀ‰¬ ı˘± ˝˘ñ

(i) Œ˚±·, øıÀ˚˛±·, &Ì, ˆ¬±· ¤ı— ’Ú… Œ˚ Œfl¬±Ú› ÊøÈ¬˘ ·±øÌøÓ¬fl¬ ¸˜¸…± ¸—Sê±ôL√ ø˝¸±ı øÚfl¬±˙ fl¬ı˛ÀÓ¬ ¬Û±Àı˛

¬Ûøı˛·Ìfl¬ ¤Àfl¬ı±Àı˛ øÚ ≈̂¬«˘ˆ¬±Àı ¤ı— Ó¬øh¬»-‰¬øfl¬Ó¬ øé¬√õ∂Ó¬±˚˛/

(ii) ıÓ«¬˜±Ú Δı≈…øÓ¬Úƒ ¬Ûøı˛·ÌÀfl¬ı˛ ¸˝±˚˛Ó¬±˚˛ ¤fl¬˝◊ fl¬±Ê ı±ı˛—ı±ı˛ fl¬ı˛± Œ˚ÀÓ¬ ¬Û±Àı˛ ’Ú±˚˛±À¸ ’øÓ¬ ’ä
¸˜À˚˛ ¤ı— flv¬±øôL√˝œÚ ˆ¬±Àı/

(iii) ıÓ«¬˜±Ú Δı≈…øÓ¬Úƒ ¬Ûøı˛·ÌÀfl¬ı˛ ¶ú‘øÓ¬ fl¬Àé¬ì¶ú‘øÓ¬ ’±Ò±Àı˛ ¸±—ø‡…fl¬, ’¸±—ø‡…fl¬ ı± ø˜| √õ∂fl‘¬øÓ¬ı˛ Ó¬Ô… ı±
Ó¬Ô…¸˜‘X¬ ı±Ó«¬± ¸=¡˚˛ fl¬Àı˛ ı˛±‡±ı˛ é¬˜Ó¬± √õ∂±˚˛ ’¬Ûøı˛¸œ˜, Ó¬Àı ¬Ûøı˛À˜˚˛/

(iv) ıÓ«¬˜±Ú Δı≈…øÓ¬Úƒ ¬Ûøı˛·Ìfl¬ ≈̊øMê¸•úÓ¬ Î¬◊¬Û±À˚˛ Ó¬Ô… ı±Â±˝◊, øıøˆ¬iß Ó¬ÀÔ…ı˛ ˜ÀÒ… Ó≈¬˘Ú± ”̃̆ fl¬ øı‰¬±ı˛,

Œfl¬±Ú ’√õ∂À˚˛±ÊÚœ˚˛ Ó¬Ô…Àfl¬ øıÀ˙¯∏ Œfl¬±Ú Ó¬Ô… Z±ı˛± √õ∂øÓ¬¶ö±¬ÛÚ ˝◊Ó¬…±ø ˚±ıÓ¬œ˚˛ √õ∂À˚˛±ÊÚœ˚˛ Ó¬ÀÔ…ı˛ ¸—¸±ÒÚ
¸—Sê±ôL√ fl¬±Ê fl¬ı˛ÀÓ¬ ¸é¬˜/

(v) ıÓ«¬˜±Ú Δı≈…øÓ¬Úƒ ¬Ûøı˛·Ìfl¬ Ó¬±ı˛ ı…ı˝±ı˛fl¬±ı˛œı˛ ¬Ûøı˛fl¬äÚ± ı˛+¬Û±˚˛ÀÌ ¤ı— øıøˆ¬iß ¸˜¸…± ¸˜±Ò±ÀÚ øıÀ˙¯∏
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&èQ¬Û”Ì« ¶ö±Ú ’øÒfl¬±ı˛ fl¬Àı˛ øÚÀ˚˛ÀÂ/ ’ÀÚfl¬ Œé¬ÀS ¬Ûøı˛·Ìfl¬ Ó¬±ı˛ ı…ı˝±ı˛fl¬±ı˛œı˛ øÚÀ«˙±ø ¸•ÛÀfl«¬ ˚ÀÔ©Ü

√õ∂øÓ¬øSê˚˛±˙œ˘/

ıÓ«¬˜±Ú Δı≈…øÓ¬Úƒ ¬Ûøı˛·ÌÀfl¬ı˛ ¤˝◊ ¸˜ô¶∏ fl¬˜«é¬Ó¬± ŒÔÀfl¬ ı˘± Œ˚ÀÓ¬˝◊ ¬Û±Àı˛ Œ˚, ¤˝◊ Δı≈…øÓ¬Úƒ ˚LaøÈ¬ı˛

fl¬± «̊øıøÒ ˜±Úı ˜øô¶∏À©®ı˛ ˜Ó¬˝◊ ≈̊øMê˙œ˘/ ’±ı˛ ¤ ◊̋ fl¬±ı˛ÀÌ ◊̋ ˚LaøÈ¬ı˛ √õ∂À˚˛±·Àé¬S ¸˜À˚˛ı˛ ’·Ë·øÓ¬ı˛ ¸±ÀÔ ¸±ÀÔ

≈̧”ı˛ √õ∂¸±øı˛Ó¬ ˝À˚˛ÀÂ ¤ı— ˝À˚˛ ‰¬À˘ÀÂ/ ¤˜Ú øÚ √õ∂±˚˛ ¤À¸ ◊̋ Œ·ÀÂ ˚‡Ú Δ˙˙Àı ıÌ«˜±˘± ¬Û±Í¬ ’±ı˛ ¬Ûøı˛·Ìfl¬

¬Ûøı˛ø‰¬øÓ¬ ¤fl¬˝◊ ¸±ÀÔ ˝Àı é≈¬À Â±S-Â±SœÀı˛Ø

¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ‹øÓ¬˝±ø¸fl¬ Sê˜øıfl¬±˙ –
¸ˆ¬…Ó¬±ı˛ ˝◊øÓ¬˝±À¸ ·ÌÚ±ı˛ ˝◊øÓ¬˝±¸ ’øÓ¬ ≈̧√õ∂±‰¬œÚ/ ˜±Ú≈̄ ∏ fl¬‡Ú Œfl¬±Ô±˚˛ √õ∂Ô˜ ·ÌÚ± fl¬ı˛ÀÓ¬ ø˙À‡øÂ˘ Ó¬±

≈̧øÚø«©Ü fl¬Àı˛ ı˘± ˚±˚˛ Ú±/ øfl¬c ·ÌÚ±ı˛ ˝◊øÓ¬˝±À¸ ’±˜ı˛± Œ‡ÀÓ¬ ¬Û± ◊̋ ˜±Ú≈À¯∏ı˛ øÚı˛ôL√ı˛ √õ∂˚˛±¸ñ·ÌÚ±ı˛ fl¬±ÊÀfl¬

øÚ˚˛˜±Ú≈· fl¬Àı˛ ŒÓ¬±˘±ı˛ ÊÚ…, ÊøÈ¬˘ ŒÔÀfl¬ ÊøÈ¬˘Ó¬ı˛ ·±øÌøÓ¬fl¬ ¸˜¸…±Àfl¬ ¸˝Ê ≈̧̇ ‘∫˘ Î¬◊¬Û±À˚˛ ^nÓ¬ ¤ı— ’±ı˛›
^nÓ¬ ¸˜±Ò±Ú fl¬ı˛±ı˛ ÊÚ…/ ’±˜ı˛± Œ˚ ˙ø˜fl¬ ¸—‡…± √õ∂Ì±˘œ ı…ı˝±ı˛ fl¬øı˛ Ó¬±ı˛ øÚÒ±Ú 10/ ˝˚˛ÀÓ¬± ¤ı˛ fl¬±ı˛Ì ¤È¬± ◊̋

Œ˚, ≈̋ ◊ ˝±ÀÓ¬ı˛ 10 øÈ¬ ’º≈ø˘ı˛ ¸±˝±À˚… ·ÌÚ±ı˛ ≈̧øıÒ± ˜±Ú≈̄ ∏ Î¬◊¬Û˘øt fl¬ı˛ÀÓ¬ Œ¬ÛÀı˛øÂ˘/ ·ÌÚ±ı˛ fl¬±ÀÊ ·øÓ¬

’±ÚÀÓ¬ ¬Û±Àı˛ ¤˝◊ı˛fl¬˜ Œfl¬±Ú› ·ÌÚ± ¸˝±˚˛fl¬ ˜±Ò…˜ ı± ˚La Î¬◊æ±ıÀÚı˛ √õ∂À‰¬©Ü± qè ˝À˚˛øÂ˘ ≈̧”ı˛ ’Ó¬œÀÓ¬/

¸ıÀ‰¬À˚˛ ¬Û≈ı˛ÀÚ± ·ÌÚ± ¸˝±˚˛fl¬ øÊøÚ¸øÈ¬ı˛ Ú±˜ ’…±ı±fl¬±¸ (ABACUS)/ √õ∂±˚˛ 3000 ‡Ëœ©Ü ¬Û”ı«±Às ˜Ò… √õ∂±À‰¬…
¤ı— ¬Ûı˛ıÓ«¬œfl¬±À˘ ‰¬œÚ › Ê±¬Û±ÀÚ ıÓ«¬˜±Ú ’…±ı±ı±À¸ı˛ ¸˜Ó”¬˘… ¤fl¬øÈ¬ ·ÌÚ± ¸˝±˚˛fl¬ ¬Ûøı˛fl¬±Í¬±À˜± ı…ı˝±Àı˛ı˛

Î¬◊À{°‡ ¬Û±›˚˛± ˚±˚˛/ ¸ıÀ‰¬À˚˛ ¬Û≈ı˛ÀÚ± ¤ ◊̋ ·ÌÚ± ˜±Ò…˜øÈ¬ ’±Ê› ı…ı˝±ı˛ fl¬ı˛± ˝˚˛ ŒÂ±È¬Àı˛ ˜ÀÚ ¸—‡…± › Œ˚±·-

øıÀ˚˛±· ¸•ÛÀfl«¬ ¶§BÂ Ò±ı˛Ì± ΔÓ¬ı˛œ fl¬ı˛ÀÓ¬/ ¤Â±h¬± ‘ø©Ü˝œÚ Â±SÂ±SœÀı˛ ¬ÛÀé¬ ¤øÈ¬ ˚ÀÔ©Ü ·Ë̋ ÌÀ˚±·…/

1614 ¸±À˘ ¶®È¬˘…±ÀG¬ı˛ øı‡…±Ó¬ ·øÌÓ¬: ÊÚ Ú…±ø¬ÛÀ˚˛ı˛ (John Napier) Î¬◊æ±ıÚ fl¬Àı˛Ú ¤fl¬øÈ¬ &ÌÚ √õ∂øSê˚˛±

¸˝± ˛̊fl¬ ˜±Ò…˜/

ø‰¬S-1 – Δı≈…øÓ¬Úƒ ¬Ûøı˛·Ìfl¬ ˚La
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1633 ¸±À˘ Ú…±ø¬ÛÀ˚˛ı˛-¤ı˛ ˘·±øı˛˜-Ó¬MWÀfl¬ fl¬±ÀÊ ˘±ø·À˚˛ ◊̋—Àı˛Ê ·Àı¯∏fl¬ Î¬◊̋ ◊ø˘˚˛ ƒ̃ ’±Î¬◊È¬Àı˛Îƒ¬ (William
Oughtred) ΔÓ¬ı˛œ fl¬Àı˛øÂÀ˘Ú ¤fl¬øÈ¬ ·ÌÚ±¸˝±˚˛fl¬ øÊøÚ¸/ ¤øÈ¬ı˛ Ú±˜ øÂ˘ ’±Ú≈¬Û±øÓ¬fl¬ ı‘M˜G¬˘œ (Circles of
Proportion)/ ¤ı˛ ’±Ò≈øÚfl¬œfl¬ı˛Ì ˝˚˛ 1663 ¸±À˘ ¤ı— ÚÓ≈¬Ú Ú±˜ ˝ ˛̊ ¶°± ◊̋Î¬ è˘ (Slide Rule)/ ¤øÈ¬ ΔÓ¬ı˛œ
˝Ó¬ ≈øÈ¬ ˜±¬ÛÚœı˛ ¸±˝±À˚…/ ¤fl¬øÈ¬ ˜±¬ÛÚœ øÂ˘ øıÀ˙¯∏ˆ¬±Àı ø‰¬ø˝êÓ¬ ¤ı— ¤øÈ¬ ‡“±Ê ıı˛±ıı˛ ^nÓ¬ ‰¬˘±‰¬˘ fl¬ı˛ÀÓ¬

¬Û±ı˛Ó¬/ ¤ı˛ ¸±˝±À˚… Œ˚±·Ù¬˘ øÚÌ«̊ ˛ fl¬ı˛± Œ˚Ó¬ ^nÓ¬/ ˜±S fl¬À˚˛fl¬ ˙fl¬ ’±À·› ¶°± ◊̋Î¬ èÀ˘ı˛ ˚ÀÔ©Ü ı…ı˝±ı˛ øÂ˘/

1642 ¸±À˘ Ù¬ı˛±¸œ ± «̇øÚfl¬ › ·øÌÓ¬: Œıv ◊̋ø¸ ¬Û±¶®±˘ (Blaise Pascal) ˜±S ÿøÚ˙ ıÂı˛ ı ˛̊À¸ ¤fl¬øÈ¬

·ÌÚ± ¸˝±˚˛fl¬ ˚La Î¬◊æ±ıÚ fl¬Àı˛øÂÀ˘Ú/ ¤ ◊̋ ˚LaøÈ¬ı˛ ¸±˝±À˚… ^nÓ¬ Œ˚±·øıÀ˚˛±· ¤ı— &Ì-ˆ¬±· fl¬ı˛± ¸y¬ı øÂ˘/
¬Û±¶®±À˘ı˛ ΔÓ¬ı˛œ ¤˝◊ ˚ÀLaı˛ Ò±ı˛Ì±Àfl¬ fl¬±ÀÊ ˘±ø·À˚˛ ¬Ûı˛ıÓ«¬œfl¬±À˘ ΔÓ¬ı˛œ ˝À˚˛øÂ˘ ˚±øLafl¬ ŒÈ¬øı˘ ·±ÌøÚfl¬ (Desk
Calculator)/

¶§̊ ˛—øSê˚˛ ·Ìfl¬ ˚La Î¬◊æ±ıÀÚı˛ √õ∂À‰¬©Ü± qè ˝˚˛ ÿÚøı—˙ ˙Ó¬±sœı˛ Œ·±h¬± ŒÔÀfl¬˝◊/ Ê…±flƒ¬ Î¬◊˚˛±Î«¬, (Jacquard)
Ú±À˜ ¤fl¬ÊÚ ·Àı¯∏fl¬ Î¬◊æ±ıÚ fl¬Àı˛Ú ¤fl¬øÈ¬ ¶§̊ ˛—øSê˚˛ Ó“¬±Ó¬ ˚La/ ˚LaøÈ¬ ‰¬±˘±ÀÓ¬ ˝Ó¬ ¸±—Àfl¬øÓ¬fl¬ øÂ^ ¸˜øi§Ó¬ fl¬±Î«¬
ı± ¬Û±Úƒ˙ƒ fl¬±Î«¬-¤ı˛ ¸±˝±À˚…/ √õ∂±˚˛ ¤fl¬˝◊ ¸˜À˚˛ 1823 ¸±À˘ ◊̋—Àı˛Ê ·øÌÓ¬: › ˚Laø˙äœ ‰¬± «̧̆ ƒ ı…±ÀıÊƒ (Charles
Babage) ¤fl¬øÈ¬ ¶§̊ ˛—øSê˚˛ ·Ìfl¬ ˚ÀLaı˛ Ú'± ΔÓ¬ı˛œ fl¬Àı˛Ú/ ˚LaøÈ¬ Ó¬Ô… ¤ı— øÚÀ«˙ Î¬◊ˆ¬˚˛˝◊ ˚±ÀÓ¬ ·Ë̋ Ì fl¬ı˛ÀÓ¬

¬Û±Àı˛ Œ¸˝◊ ˆ¬±ıÚ± øÂ˘ Ú'±øÈ¬ÀÓ¬/ ı…±ÀıÊƒ ¤˝◊ ˚LaøÈ¬ı˛ Ú±˜ øÀ˚˛øÂÀ˘Ú øÎ¬Ù¬±Àı˛k ◊̋ø?Ú (Difference Engine)/
ı…±ÀıÊƒ-¤ı˛ ¬Ûøı˛fl¬äÚ± ’Ú≈̊ ±˚˛œ ˚LaøÈ¬ ¶§̊ ˛—øSê˚˛ˆ¬±Àı ıœÊ ·±øÌøÓ¬fl¬ ı˛±ø˙˜±˘±ı˛ ˜±Ú øÚÌ«˚˛ fl¬ı˛ÀÓ¬ ¤ı— Â±¬ÛÀÓ¬
¸é¬˜ øÂ˘/ ı…±ÀıÊƒ ¤˝◊ fl¬±ÊøÈ¬ fl¬Àı˛øÂÀ˘Ú øıËøÈ¬˙ ¸ı˛fl¬±Àı˛ı˛ ’±øÔ«fl¬ ¸˝±˚˛Ó¬±˚˛/ ˚LaøÈ¬ı˛ ¬Ûøı˛fl¬±Í¬±À˜± ı˛+¬Û±˚˛ÀÌ

˚ÀÔ©Ü ¸˜˚˛ ’øÓ¬ı±ø˝Ó¬ ˝ÀÓ¬ ŒÀ‡ øıËøÈ¬˙ ¸ı˛fl¬±ı˛ ’±øÔ«fl¬ ¸˝±˚˛Ó¬± Ó≈¬À˘ ŒÚÚ/ ı…±ÀıÊƒ øfl¬c Ó“¬±ı˛ fl¬±Ê ‰¬±ø˘À˚˛

˚±Ú/ 1833 ¸±À˘ øÓ¬øÚ Ó“¬±ı˛ ¬Ûøı˛fl¬øäÓ¬ ˚LaøÈ¬ı˛ ’±ı˛› ’ÀÚfl¬ ¬Ûøı˛˜±øÊ«Ó¬ ı˛+¬Û ±Ú fl¬Àı˛Ú ¤ı— ¤˝◊ Î¬◊ißÓ¬˜±ÀÚı˛

·Ìfl¬˚ÀLaı˛ Ú±˜ ŒÚ ’…±Ú±ø˘øÈ¬fl¬±˘ƒ ˝◊ø?Úƒ (Analytical Engine)/ ¬Û±Úƒ˙ƒ fl¬±Î«¬, ¶ú‘øÓ¬ ’±Ò±ı˛, ·ÌÚ± Œfl¬f,
Ò±ı˛±ı±ø˝fl¬ øÚÀ«˙ ¬Û±˘Ú, 20 ’ÀÇ¬ı˛ qX¬Ó¬±, ¶§˚˛—øSê˚˛ˆ¬±Àı Â±¬Û±ı˛ ı…ı¶ö±¬ÛÚ± ˝◊Ó¬…±ø Δıø˙©Ü… ’…±Ú±ø˘øÈ¬fl¬±˘ƒ

˝◊ø?ÀÚı˛ ¬Ûøı˛fl¬äÚ±ÀÓ¬ øÂ˘/ ı…±ÀıÊƒ ¤ı˛ ¤˝◊ ·Ìfl¬˚LaøÈ¬ ıÓ«¬˜±Ú Δı≈…øÓ¬Úƒ ¬Ûøı˛·ÌÀfl¬ı˛ ’±øı˛+¬Û/ √õ∂fl‘¬Ó¬¬ÛÀé¬

‰¬± «̆ ƒ̧ ı…±ÀıÊƒ-Œfl¬ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ÊÚfl¬ ı˘± ˝˚˛/ ı…±ÀıÊƒ-¤ı˛ fl¬øäÓ¬ ◊̋ø?Úƒ Œ˙¯∏ ¬Û˚«ôL√ ΔÓ¬ı˛œ ˝˚˛øÚ, øfl¬c ¤ ◊̋

’…±Ú±ø˘øÈ¬fl¬±˘ƒ ˝◊ø?Úƒ ¤ı˛ Ò±ı˛Ì±Àfl¬ øˆ¬øM fl¬Àı˛ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ Sê˜øıfl¬±˙ ˝À˚˛ÀÂ/

ø‰¬S-2 – ‰¬±˘«¸ƒ ı…±ÀıÊƒ
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¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ Sê˜øııÓ«¬ÀÚı˛ ≈̧œ‚« ˝◊øÓ¬˝±À¸ ŒÙ¬å¬ (Felt), Œ˝ı˛˜…±Úƒ ˝˘ƒ¤øı˛Ôƒ (Herman Hollerith),
ŒÊ˜¸ƒ ¬Û±›˚˛±ı˛¸ƒ (James Powers), ÊÚƒ ˆ¬Úƒ Ú…˚˛˜…±Úƒ (John Von Neumann) ¤ı— ’±ı˛› ’ÀÚfl¬ øı:±Úœ,

˚Laø˙äœ, √õ∂ ≈̊øMêøı ¤ı˛ Î¬◊À{°‡À˚±·… ’ı±Ú ı˛À˚˛ÀÂ/ 1950 ¸±À˘ı˛ ’±À· ¬Û «̊ôL√ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ˜±Ú Î¬◊iß̊ ˛Ú
¤ı— ¸—¶®ı˛ÀÌı˛ fl¬±Ê ”̃̆ Ó¬– ø˙é¬±-√õ∂øÓ¬á¬±ÀÚı˛ ·Àı¯∏Ì±·±Àı˛ ¸œø˜Ó¬ øÂ˘/ 1950 ¸±˘ ŒÔÀfl¬ øıøˆ¬iß ı±øÌÊ… ¸—¶ö±

› ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ·Í¬ÚÕ˙˘œÀÓ¬ ı˛+¬Û±ôL√ı˛ ’±ÚÀÓ¬ Î¬◊À…±·œ ˝˚˛/ ¤ ◊̋ ¸˜˚˛ ŒÔÀfl¬ ◊̋ Δı≈…øÓ¬Úƒ √õ∂ ≈̊øMêøı…±˚˛ ¤Àfl¬ı˛

¬Ûı˛ ¤fl¬ ≈̊·±ôL√fl¬±ı˛œ ’±øı©®±ı˛ ˝ÀÓ¬ Ô±Àfl¬/ ¤˝◊ ¸˜ô¶∏ ’±øı©®±ı˛ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ·Í¬Ú √õ∂ ≈̊øMê ¬Û±Àå¬ øÀÓ¬ Ô±Àfl¬/

¬Ûøı˛ıÓ«¬ÀÚı˛ øıøˆ¬iß Ò±¬Û ’Ú≈̊ ±˚˛œ øıøˆ¬iß ¬Û˚«±À˚˛ı˛ ¬Ûøı˛·ÌÀfl¬ı˛ ¸—øé¬l øııı˛Ì ÚœÀ‰¬ Œ›˚˛± ˝˘/

√õ∂Ô˜ ¬Û «̊±À˚˛ı˛ ¬Ûøı˛·Ìfl¬ ï1945-1958ó –

√õ∂Ô˜ ¬Û˚«±À˚˛ı˛ ¬Ûøı˛·Ìfl¬&ø˘ øÂ˘ øı¬Û≈̆ ±˚˛Ó¬Ú, ›ÊÚ √õ∂±˚˛ 30 È¬ÀÚı˛ ˜Ó¬ ¤ı— √õ∂±˚˛ 1500 ı·«Ù≈¬È¬ Ê±˚˛·±

’øÒfl¬±ı˛ fl¬Àı˛ Ô±fl¬Ó¬/ ¤˝◊ Òı˛ÀÌı˛ ¤fl¬øÈ¬ ¬Ûøı˛·Ìfl¬ ΔÓ¬ı˛œ fl¬ı˛ÀÓ¬ ˘±·Ó¬ √õ∂±˚˛ 1800 øÚı«±Ó¬ Ú˘, 1500 øı˛À˘

˚La ¤ı— √õ∂‰≈¬ı˛ Ó¬±ı˛ ˚±ı˛ Œ˜±È¬ Δ‚«… 800 øfl¬À˘±ø˜È¬±ı˛-¤ı˛ fl¬˜ Ú˚˛/ øfl¬c ¤ı˛ fl¬±˚«é¬˜Ó¬± øÂ˘ ’Ó¬…ôL√ ¸œø˜Ó¬

¤ı— ·ÌÚ± ˝Ó¬ ’Ó¬…ôL√ Òœı˛ ·øÓ¬ÀÓ¬/ øÚı«±Ó¬ Ú˘&ø˘ √õ∂±˚˛ ◊̋ ‡±ı˛±¬Û ˝Ó¬ ¤ı— Œ˜ı˛±˜Ó¬ fl¬ı˛ÀÓ¬ ˚ÀÔ©Ü ¸˜˚˛ Œ˘À·
Œ˚Ó¬/ √õ∂Ô˜ ¬Û˚«±À˚˛ı˛ ¬Ûøı˛·Ìfl¬ &ø˘ı˛ ˜ÀÒ… Î¬◊À{°‡À˚±·… ˝˘ñMARK-I (1945), ENIAC (Electronic
Numerical Integrator and Calculator, 1946), UNIVAC (Universal Automatic Computer),
EDSAC (Electronic Delay Storage Automatic Calculator, 1949), EDVAC (Electronic Discrete
Variable Automatic Computer, 1951), IBM-650 ◊̋Ó¬…±ø/ ENIAC ˚LaøÈ¬ ¸ı«√õ∂Ô˜ Δı≈…øÓ¬Úƒ ¬Ûøı˛·Ìfl¬/

¤øÈ¬ Œ¸Àfl¬ÀG¬ √õ∂±˚˛ 5000 Œ˚±·Ù¬˘ øÚÌ«̊ ˛ fl¬ı˛ÀÓ¬ ¬Û±ı˛Ó¬/

øZÓ¬œ ˛̊ ¬Û «̊±À ˛̊ı˛ ¬Ûøı˛·Ìfl¬ ï1958-1964ó –

1950 ¸±À˘ı˛ Œ˙À¯∏ı˛ øÀfl¬ È¬™…±Úƒø¸à¬ı˛ ’±øı©®±Àı˛ı˛ ¬Ûı˛ ¬Ûøı˛·ÌÀfl¬ı˛ ’±ˆ¬…ôL√ı˛œÌ ·Í¬ÚÕ˙˘œÀÓ¬ ¬Ûøı˛ıÓ«¬Ú

¤˘/ øÚı«±Ó¬ ÚÀ˘ı˛ ¬Ûøı˛ıÀÓ«¬ È¬™…±Úƒø¸à¬ı˛ ı…ı˝±ı˛ fl¬ı˛±ÀÓ¬ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ’±˚˛Ó¬Ú øfl¬Â≈È¬± fl¬˜˘, Ó¬±¬Û Î¬◊»¬Û±Ú

ò̋±¸ Œ¬Û˘ ¤ı— ˚La øfl¬Â≈È¬± øıù´ô¶∏ ˝˘/ √õ∂Ô˜ ¬Û˚«±À˚˛ı˛ Ó≈¬˘Ú±˚˛ øZÓ¬œ˚˛ ¬Û˚«±À˚˛ı˛ ¬Ûøı˛·ÌÀfl¬ı˛ ·ÌÚ±ı˛ ˝±ı˛ ’ÀÚfl¬È¬±

ı‘øX¬ Œ¬ÛÀ˚˛øÂ˘ ¤ı— ˚La ‰¬±˘Ú± fl¬ı˛ÀÓ¬ Ó≈¬˘Ú± ”̃̆ fl¬ ˆ¬±Àı fl¬˜ ˙øMêı˛ √õ∂À˚˛±ÊÚ ˝Ó¬/ ENIAC, IBM 7090,
IBM 704 ˝◊Ó¬…±ø ˝˘ øZÓ¬œ˚˛ ¬Û˚«±À˚˛ı˛ ¬Ûøı˛·Ìfl¬/ øZÓ¬œ˚˛ ¬Û˚«±À˚˛ı˛ ENIAC ˚LaøÈ¬ √õ∂øÓ¬ Œ¸Àfl¬ÀG¬ √õ∂±˚˛ ¤fl¬

ø˜ø˘˚˛Ú Œ˚±·Ù¬˘ øÚÌ«˚˛ fl¬ı˛ÀÓ¬ ¬Û±ı˛Ó¬/

Ó‘¬Ó¬œ ˛̊ ¬Û «̊±À ˛̊ı˛ ¬Ûøı˛·Ìfl¬ ï1964-1975ó –

1960 ¸±À˘ ◊̋øKÈ¬À·ËÀÈ¬Î¬ ¸±ı˛øfl¬Èƒ¬ (Integrated Circuits) ı± IC ø‰¬¬Û¸ƒ-¤ı˛ ’±øı©®±ı˛ ¤fl¬ ≈̊·±ôL√fl¬±ı˛œ ‚È¬Ú±/

¤fl¬øÈ¬ IC ø‰¬¬Û ˝˘ ŒÂ±A ¤fl¬øÈ¬ ø¸ø˘fl¬ÀÌı˛ ¬Û±Ó¬˘± È≈¬fl¬Àı˛± ˚±ÀÓ¬ fl¬À˚˛fl¬ ˝±Ê±ı˛ È¬™…±Úø¸à¬ı˛ Δı≈…øÓ¬fl¬ ¸˝À˚±·
Z±ı˛± ı˚˛Ú fl¬ı˛± Ô±Àfl¬/ ¤˝◊ı˛fl¬˜ ¤fl¬øÈ¬ IC ø‰¬¬Û ˜±S 0.25 ı·« Œ¸øKÈ¬ø˜È¬±ı˛ Œé¬SÙ¬˘ øıø˙©Ü øÂ˘/ ¤ ◊̋ Òı˛ÀÌı˛

IC ø‰¬¬Û¸ƒ ı…ı˝±ı˛ fl¬Àı˛ Œ˚ ¸˜ô¶∏ ¬Ûøı˛·Ìfl¬ ˚La ΔÓ¬ı˛œ ˝À˚˛øÂ˘ Œ¸&ø˘ ˝˘ Ó‘¬Ó¬œ˚˛ ¬Û˚«±À˚˛ı˛ ¬Ûøı˛·Ìfl¬/ IC ø‰¬¬Û¸ƒ

ı…ı˝±ı˛ fl¬ı˛±ı˛ Ù¬À˘ Ó‘¬Ó¬œ˚˛ ¬Û˚«±À˚˛ı˛ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ’±˚˛Ó¬Ú ˚ÀÔ©Ü fl¬À˜ Œ·À˘, fl¬±˚«é¬˜Ó¬± ŒıÀh¬ Œ·˘ ’ÀÚfl¬

&Ì ¤ı— ˚La ’±ı˛› ’ÀÚfl¬ Œı˙œ øıù´ô¶∏ ˝˘/ Sê˜øııÓ«¬ÀÚı˛ Ó‘¬Ó¬œ˚˛ ¬Û˚«±À˚˛ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ’±Ú≈̄ ∏øºfl¬ ¶ú‘øÓ¬
’±Ò±ı˛ ’—À˙ı˛ ˚ÀÔ©Ü Î¬◊ißøÓ¬ ˝À˚˛øÂ˘ ¤ı— ıU ≈̃‡œ ¸—¸±ÒÚ ¤ı— ıU ≈̃‡œ øSê˚˛± ¸•Û±ÀÚı˛ ≈̧øıÒ±› ¤ÀÓ¬ øÂ˘/
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Ó‘¬Ó¬œ˚˛ ¬Û˚«±À˚˛ı˛ ¬Ûøı˛·Ìfl¬ ˚ÀLa˝◊ √õ∂Ô˜ ¬Ûøı˛‰¬±˘fl¬ ø¸Àà¬˜ ı± ’¬Û±Àı˛øÈ¬— ø¸Àà¬˜ (Operating System) ¤ı˛

Ò±ı˛Ì± √õ∂À˚˛±· fl¬ı˛± ˝À˚˛øÂ˘/ IBM-360 Œ|Ìœ, ICL 1900 ˝◊Ó¬…±ø ¬Ûøı˛·Ìfl¬ ˚La&ø˘ √õ∂øÓ¬ Œ¸Àfl¬ÀG¬ fl¬À˚˛fl¬

˝±Ê±ı˛ ø˜ø˘˚˛Ú Œ˚±·Ù¬˘ øÚÌ«̊ ˛ fl¬ı˛±ı˛ é¬˜Ó¬± ¸•Ûiß øÂ˘/

‰¬Ó≈¬Ô« ¬Û «̊±À ˛̊ı˛ ¬Ûøı˛·Ìfl¬ ï1975 ŒÔÀfl¬ ıÓ«¬˜±Úó –

Δı≈…øÓ¬Úƒ √õ∂˚≈øMêøı…±ı˛ Î¬◊ißøÓ¬ı˛ ¸±ÀÔ ¸±ÀÔ IC ø‰¬¬ÛÀ¸ı˛ √õ∂ ”̂¬Ó¬ Î¬◊ißøÓ¬ ˝À˚˛ÀÂ/ Î¬◊ißÓ¬˜±ÀÚı˛ IC ø‰¬¬Ûƒ Œfl¬ ı˘±

˝˚˛ LSIC (Large-Scale-Integrated-Chip) ¤ı— ’±ı˛› Î¬◊ißÓ¬˜±ÀÚı˛ IC ø‰¬¬Û-Œfl¬ ı˘± ˝˚˛ VLSIC (Very-
Large-Scale-Integrated-Chip)/ ¤ ◊̋ ı˛fl¬˜ ¤fl¬øÈ¬ VLSIC-ŒÓ¬ fl¬À˚˛fl¬ ˙Ó¬ ˝±Ê±ı˛ Δı≈…øÓ¬Úƒ ’—˙øıÀ˙¯∏

¬Û≈?œ ”̂¬Ó¬ ’ı¶ö±˚˛ Ô±fl¬ÀÓ¬ ¬Û±Àı˛/ ¤˝◊ Òı˛ÀÌı˛ Î¬◊ißÓ¬˜±ÀÚı˛ IC ø‰¬¬Û¸ƒ ı…ı˝±ı˛ fl¬Àı˛ ‰¬Ó≈¬Ô« ¬Û˚«±À˚˛ı˛ ¬Ûøı˛·Ìfl¬ ˚La
ΔÓ¬ı˛œ fl¬ı˛± ˝˚˛/ ıÓ«¬˜±ÀÚ ’±˜ı˛± ‰¬Ó≈¬Ô« ¬Û˚«±À˚˛ı˛ ¬Ûøı˛·Ìfl¬ ˚La ı…ı˝±ı˛ fl¬ı˛øÂ/ Î¬◊ißÓ¬˜±ÀÚı˛ IC ø‰¬¬Û¸ƒ ı…ı˝±ı˛

fl¬ı˛±ı˛ Ù¬À˘ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ¶ú‘øÓ¬˙øMê ’ÀÚfl¬ ı‘øX¬ Œ¬ÛÀ˚˛ÀÂ, ˚ÀLaı˛ Œfl¬fœ˚˛ ¸—¸±Òfl¬ ’—˙øÈ¬ı˛ ’±˚˛Ó¬Ú ’ÀÚfl¬

ò̋±¸ Œ¬ÛÀ˚˛ÀÂ, Ó¬Ô… ¸—¸±ÒÚ ¤ı— ·ÌÚ±ı˛ ˝±ı˛ ’ÀÚfl¬ ı‘øX¬ Œ¬ÛÀ˚˛ÀÂ/ ıÓ«¬˜±ÀÚ ¤fl¬øÈ¬ ˜±S Î¬◊ißÓ¬˜±ÀÚı˛ IC ø‰¬À¬Ûı˛

¸±˝±À˚…˝◊ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ¸˜ô¶∏ ı˛fl¬À˜ı˛ ¸—¸±ÒÀÚı˛ fl¬±Ê ˝ÀÓ¬ ¬Û±Àı˛/ ¤˝◊ Òı˛ÀÌı˛ ¤fl¬øÈ¬ ø‰¬¬Û-Œfl¬ ı˘± ˝˚˛
˜±˝◊ÀSê±-¸—¸±Òfl¬ ı± ˜±˝◊ÀSê±-√õ∂À¸¸ı˛/ Intel Corporation ¸ı«√õ∂Ô˜ ˜±˝◊ÀSê±-ø‰¬¬Û (Microprocessor on a
Chip) øÚÀ˚˛ ’±À¸ ı±Ê±Àı˛/ ˜± ◊̋ÀSê± ø‰¬¬Û ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ fl¬±ÀÊ Œ˚ ·øÓ¬ ¤ÀÚ øÀ˚˛ÀÂ Ó¬± ˜±¬ÛÀÓ¬ ¸˜À˚˛ı˛ ¤fl¬fl¬

Òı˛ÀÓ¬ ˝ÀBÂ Ú…±ÀÚ± Œ¸Àfl¬G¬ ï= 10–9 Œ¸Àfl¬G¬ó øfl¬—ı± fl¬‡Ú› ø¬ÛÀfl¬± Œ¸Àfl¬G¬ ï= 10–12 Œ¸Àfl¬G¬ó/

¬Û=¡˜ ¬Û «̊±À ˛̊ı˛ ¬Ûøı˛·Ìfl¬ ï1985 ŒÔÀfl¬ qèó –

‰¬Ó≈¬Ô« ¬Û˚«±À˚˛ı˛ ¬Ûøı˛·Ìfl¬ ˚La&ø˘ ·ÌÚ± ¤ı— ’±ı˛› ıUøıÒ fl¬˜«Àé¬ÀS ’¸±˜±Ú… ”̧ÑÓ¬±, qX¬Ó¬± ¤ı— ^nÓ¬Ó¬±ı˛
Z±ı˛± ˜±Ú≈À¯∏ı˛ ’Ó¬…ôL√ ’±¶ö±˙œ˘ › ’¬Ûøı˛˝±˚« ˚La ø˝¸±Àı ¶ö±Ú fl¬Àı˛ øÚÀ˚˛ÀÂ/ øfl¬c ¤ ◊̋ ¬Ûøı˛·Ìfl¬ ˚La&ø˘ı˛ øÚÊ¶§

Œı±Ò˙øMê ıÀ˘ øfl¬Â≈ ŒÚ˝◊/ ¤ı˛± qÒ≈̃ ±S ı…ı˝±ı˛fl¬±ı˛œı˛ øÚÀ«˙±Ú≈̧ ±Àı˛ fl¬±Ê fl¬ı˛ÀÓ¬ ¬Û±Àı˛/ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ˜ÀÒ…

˚±ÀÓ¬ øfl¬Â≈È¬± fl‘¬øS˜ Œı±Ò˙øMê Ô±Àfl¬ Œ¸˝◊ √õ∂À‰¬©Ü± øıøˆ¬iß ŒÀ˙ı˛ øı:±Úœ › √õ∂ ≈̊øMêøı-¤ı˛ ˜ÀÒ… ‰¬˘ÀÂ √õ∂±˚˛

≈í˙Àfl¬ı˛› Œı˙œ ¸˜˚˛ ÒÀı˛/ øfl¬Â≈È¬± ¸±Ù¬˘… ˝◊øÓ¬˜ÀÒ… ¬Û±›˚˛± Œ·ÀÂ/ ¤˝◊ Òı˛ÀÌı˛ Î¬◊ißÓ¬˜±ÀÚı˛ ¬Ûøı˛·Ìfl¬ ˚La ¬Û=¡˜
¬Û˚«±À˚˛ı˛ ¬Ûøı˛·Ìfl¬ ˚La ı˛+À¬Û ’øˆ¬ø˝Ó¬ ˝Àı/ ¤‡ÀÚ± ¬Û˚«ôL√ ¬Û=¡˜ ¬Û˚«±À˚˛ı˛ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ı±øÌøÊ…fl¬ Î¬◊»¬Û±Ú

qè ˝ ˛̊øÚ/

¬Ûøı˛·ÌÀfl¬ı˛ √õ∂fl¬±ı˛Àˆ¬ –
¬Ûøı˛·ÌÀfl¬ı˛ Œˆ¬ÃÓ¬ ·Í¬Ú, ·Í¬ÚÕ˙˘œ ¤ı— ı…±ı˝±øı˛fl¬ √õ∂À˚˛±À·ı˛ øıøˆ¬ißÓ¬±ı˛ Î¬◊¬Ûı˛ øˆ¬øM fl¬Àı˛ ¬Ûøı˛·ÌÀfl¬ı˛

Œ|Ìœøıˆ¬±ÊÚ fl¬ı˛± ˝˚˛/

ı…ı˝±øı˛fl¬ √õ∂À˚˛±·Àé¬S ’Ú≈̊ ±˚˛œ ¬Ûøı˛·Ìfl¬ øÓ¬Ú Œ|Ìœı˛ ˝ÀÓ¬ ¬Û±Àı˛ñ

ïfl¬ó ¬Ûøı˛·Ìfl¬ ’Ú≈ı˛+¬Û ı± ’…±Ú±˘· fl¬ø•ÛÎ¬◊È¬±ı˛ (Analog Computer)

ï‡ó ¸—‡…±Rfl¬ ¬Ûøı˛·Ìfl¬ ı± øÎ¬øÊÈ¬±˘ƒ fl¬ø•ÛÎ¬◊È¬±ı˛ (Digital Computer)

ï·ó ø˜| √õ∂fl‘¬øÓ¬ı˛ ¬Ûøı˛·Ìfl¬ ı± ˝±˝◊øıËÎ¬ fl¬ø•ÛÎ¬◊È¬±ı˛ (Hybrid Computer)
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¤˝◊ øÓ¬Ú Œ|Ìœı˛ ¬Ûøı˛·ÌÀfl¬ı˛ øfl¬Â≈ Î¬◊±˝ı˛Ì ÚœÀ‰¬ Œ›˚˛± ˝˘/

ïfl¬ó ¬Ûøı˛·Ìfl¬ ’Ú≈ı˛+¬Û ˚La –

øıÀ˙¯∏ Œfl¬±Ú Î¬◊ÀV˙… ¸±ÒÀÚı˛ ÊÚ… øÚø˜«Ó¬ ¬Ûøı˛·Ìfl¬ ’Ú≈ı˛+¬Û Ú±˜fl¬ ˚La qÒ≈̃ ±S ¸ôL√Ó¬ Ó¬ÀÔ…ı˛ Î¬◊¬Ûı˛

√õ∂øSê˚˛±˙œ˘/ øıøˆ¬iß Òı˛ÀÌı˛ ¬Ûøı˛·Ìfl¬ ’Ú≈ı˛+¬Û ˚La ’±˜ı˛± øıøˆ¬iß fl¬±ÀÊ ı…ı˝±ı˛ fl¬Àı˛ Ô±øfl¬/ Œ˚˜Úñ
˜±ÚıÀÀ˝ı˛ ›ÊÚ øÚÌ«˚˛fl¬ ˚La, Ó¬±¬Û˜±¬Ûfl¬ ˚La ı± Ô±À˜«±ø˜È¬±ı˛, ·±øh¬ı˛ Œı·˜±¬Ûfl¬ ˚La ı± ¶ÛœÎ¬ø˜È¬±ı˛, Œ¬ÛÀÈ¬™±˘

¬Û±À•Û ı…ı˝+Ó¬ Œ¬ÛÀÈ¬™±˘, øÎ¬ÀÊÀ˘ı˛ ’±˚˛Ó¬Ú ¤ı— ”̃̆ … øÚÌ«˚˛fl¬ ˚La ˝◊Ó¬…±ø/

ï‡ó ¸—‡…±Rfl¬ ¬Ûøı˛·Ìfl¬ –

¤˝◊ Òı˛ÀÌı˛ ¬Ûøı˛·Ìfl¬ øıøù≠©Ü Ó¬Ô… ’±±Ú-√õ∂±Ú, √õ∂øSê˚˛±fl¬ı˛Ì ı± ¸—¸±ÒÀÚ ¸é¬˜/ ¬Ûøı˛·Ìfl¬ ’Ú≈ı˛+¬Û ˚ÀLaı˛

Ó≈¬˘Ú±˚˛ ¸—‡…±Rfl¬ ¬Ûøı˛·ÌÀfl¬ı˛ fl¬±Ê ıU ≈̃‡œ ¤ı— fl¬±ÀÊı˛ ·øÓ¬ › ”̧ÑÓ¬±› ’ÀÚfl¬ Œı˙œ/ ¸—‡…±Rfl¬ ¬Ûøı˛·Ìfl¬
≈íÒı˛ÀÌı˛/

(i) ¸ı«ÊÚœÚ fl¬± «̊ ¸˝±˚˛fl¬ ¸—‡…±Rfl¬ ¬Ûøı˛·Ìfl¬

(ii) øıÀ˙¯∏ fl¬±˚« ¸˝±˚˛fl¬ ¸—‡…±Rfl¬ ¬Ûøı˛·Ìfl¬

¤˝◊ ≈íÒı˛ÀÌı˛ ¸—‡…±Rfl¬ ¬Ûøı˛·ÌÀfl¬ı˛ Î¬◊±˝ı˛Ì ÚœÀ‰¬ Œ›˚˛± ˝˘/

(i) ¸ı«ÊÚœÚ fl¬± «̊ ¸˝± ˛̊fl¬ ¸—‡…±Rfl¬ ¬Ûøı˛·Ìfl¬ –ñ

¤˝◊ Òı˛ÀÌı˛ ¬Ûøı˛·ÌÀfl¬ı˛ ¸±˝±À˚… ¤fl¬±øÒfl¬ Òı˛ÀÌı˛ fl¬±Ê fl¬ı˛± Œ˚ÀÓ¬ ¬Û±Àı˛/ Œfl¬Î¬◊ ¤ı˛ ¸±˝±À˚… ø˘ø¬Û ≈̃̂ ÀÌı˛
fl¬±Ê fl¬ı˛ÀÓ¬ ¬Û±Àı˛Ä Œfl¬Î¬◊ ¤Àfl¬ ’øÙ¬¸-’±±˘ÀÓ¬ı˛ fl¬±ÀÊ ˘±·±ÀÓ¬ ¬Û±Àı˛Ä ı…±ÀÇ¬ ¤Àfl¬ ø˝¸±ı ı˛é¬Ìfl¬±À˚« ı…ı˝±ı˛

fl¬ı˛± Œ˚ÀÓ¬ ¬Û±Àı˛Ä ’±ı±ı˛ ·Àı¯∏Ì±Àé¬ÀS ¤ı˛ ¸±˝±À˚… ÊøÈ¬˘ ·±øÌøÓ¬fl¬ ¸˜¸…±ı˛ ¸˜±Ò±Ú fl¬ı˛± Œ˚ÀÓ¬ ¬Û±Àı˛Ä Œfl¬Î¬◊

ı± ¬Û±Àı˛Ú Âøı ’“±fl¬ÀÓ¬ ’Ôı± ”Àı˛é¬Ì Œ‡˘±˚˛ Œ˜ÀÓ¬ Î¬◊Í¬ÀÓ¬/ ¤˝◊ ¸˜ô¶∏ øıøˆ¬iß Òı˛ÀÌı˛ fl¬±Ê fl¬ı˛± Œ˚ÀÓ¬ ¬Û±Àı˛

qÒ≈̃ ±S ¤˝◊ Òı˛ÀÌı˛ ¤fl¬øÈ¬ ¸—‡…±Rfl¬ ¬Ûøı˛·ÌÀfl¬ı˛ ¸±˝±À˚… ◊̋/ ’Ô«±», ¬Ûøı˛·Ìfl¬ ˚La ¤fl¬øÈ¬ ◊̋ qÒ≈ øıøˆ¬iß Òı˛ÀÚı˛
fl¬±ÀÊı˛ ÊÚ… ‰¬±˝◊ øıøˆ¬iß Œ√õ∂±·Ë±˜ ı± øSê˚˛± øÚÀ«˙±ı˘œ/ ıÓ«¬˜±ÀÚ ¤ ◊̋ Òı˛ÀÌı˛ ¤fl¬øÈ¬ ¬Ûøı˛·Ìfl¬ ˚La ¤fl¬ ◊̋ ¸±ÀÔ

¤fl¬±øÒfl¬ Œ√õ∂±·Ë±˜ ¸=¡˚˛ fl¬Àı˛ ı˛±‡ÀÓ¬ ¬Û±Àı˛ Ó¬±ı˛ ¶ú‘øÓ¬ fl¬Àé¬/ ı…ı˝+Ó¬ Œ√õ∂±·Ë±À˜ı˛ √õ∂fl‘¬øÓ¬ı˛ Î¬◊¬Ûı˛ øÚˆ«¬ı˛ fl¬Àı˛ ¤˝◊

Òı˛ÀÌı˛ ¤fl¬øÈ¬ ¬Ûøı˛·Ìfl¬ ˝À˚˛ Î¬◊Í¬ÀÓ¬ ¬Û±Àı˛ ø˙é¬± ˜±Ò…˜ ı± øıÀÚ±Ú ˜±Ò…˜ øfl¬—ı± ø˙ä ı±øÌÊ… ¸˝±˚˛fl¬ ı±

’øÙ¬¸ ‘̂¬Ó¬…/

(ii) øıÀ˙ ∏̄ fl¬± «̧̊ ˝± ˛̊fl¬ ¸—‡…±Rfl¬ ¬Ûøı˛·Ìfl¬ –ñ

¤˝◊ Òı˛ÀÌı˛ ¬Ûøı˛·Ìfl¬ øıÀ˙¯∏ Œfl¬±Ú fl¬±˚«ø¸øX¬ı˛ Î¬◊ÀV˙… øÚÀ˚˛ øÚø˜«Ó¬ ˝À˚˛ Ô±Àfl¬/ fl¬±˚ø¸øX¬ı˛ Î¬◊ÀV˙… øÚÀ˚˛

øÚø˜«Ó¬ ˝À˚˛ Ô±Àfl¬/ fl¬±˚«ø¸øX¬ı˛ ÊÚ… √õ∂À˚˛±ÊÚœ˚˛ øSê˚˛±øÚÀ«˙±ı˘œ ı± Œ√õ∂±·Ë±˜ ˚LaøÈ¬ Î¬◊»¬Û±ÀÚı˛ ¸˜À˚˛˝◊ Î¬◊»¬Û±fl¬
¸—¶ö±fl¬Ó‘¬«fl¬ ’ôL√øÚ«ø˝Ó¬ fl¬ı˛± Ô±Àfl¬/ Œ˚˜Ú, Œı˛˘ ı± øı˜±ÀÚı˛ øÈ¬øfl¬È¬ ¸—ı˛é¬Ì Œfl¬Àf, ¶§±¶ö…Àfl¬Àf è·œı˛ ı˛Mê‰¬±¬Û

øÚÌ«˚˛ fl¬ı˛ÀÓ¬ ’Ôı± ˜˝±fl¬±˙˚±Ú Î¬◊»Àé¬¬ÛÚ › Ó¬±ı˛ ·øÓ¬¬ÛÔ øÚÌ«˚˛, øı˜±Ú ‰¬±˘Ú±˚˛ › fl‘¬øS˜ Î¬◊¬Û·Ë̋  ¬Ûøı˛‰¬±˘Ú±˚˛

Œ˚ ¸˜ô¶∏ ¬Ûøı˛·Ìfl¬ ı…ı˝±ı˛ fl¬ı˛± ˝˚˛ Œ¸&ø˘ ¤ ◊̋ Œ|Ìœı˛/ ¤ ◊̋ Òı˛ÀÌı˛ Œfl¬±Ú ¬Ûøı˛·Ìfl¬ Œ˚ fl¬±ÀÊı˛ ÊÚ… øÚø˜«Ó¬

Œ¸øÈ¬ qÒ≈ ‹ øıÀ˙¯∏ fl¬±ÊøÈ¬˝◊ fl¬ı˛ÀÓ¬ ¸é¬˜/
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ï·ó ø˜| √õ∂fl‘¬øÓ¬ı˛ ¬Ûøı˛·Ìfl¬ –

¤˝◊ Òı˛ÀÌı˛ ¬Ûøı˛·ÌÀfl¬ı˛ ¤fl¬±—˙ ¬Ûøı˛·Ìfl¬ ’Ú≈ı˛+¬Û ˚ÀLaı˛ ˜Ó¬ fl¬±Ê fl¬Àı˛ ¤ı— ’¬Ûı˛ ’—˙ ¸—‡…±Rfl¬
¬Ûøı˛·ÌÀfl¬ı˛ ˜Ó¬ fl¬±Ê fl¬Àı˛/ Œ˚˜Úñ˝±¸¬Û±Ó¬±˘ ı± Ú±ø¸— Œ˝±À˜ ’ ≈̧¶ö ı˛+·œı˛ ŒÀ˝ı˛ Ó¬±¬Û˜±Ú, ı˛Mê‰¬±¬Û,
˝+»¶ÛjÚ ˝◊Ó¬…±ø ¸±˜ø·Ëfl¬ˆ¬±Àı ¬Û˚«Àıé¬Ì fl¬ı˛ÀÓ¬ Œ˚ ¬Ûøı˛·Ìfl¬ ı…ı˝±ı˛ fl¬ı˛± ˝˚˛ Ó¬± ˝˘ ø˜| √õ∂fl‘¬øÓ¬ı˛ ¬Ûøı˛·Ìfl¬/
¤ı˛ √õ∂±Ôø˜fl¬ fl¬±Ê ˝˘ Ó¬±¬Û˜±Ú, ı˛Mê‰¬±¬Û, ˝+»¶ÛjÚ ˝◊Ó¬…±ø ¬Ûøı˛˜±¬Û fl¬ı˛±/ fl¬±˚«√õ∂Ì±˘œı˛ ¤˝◊ ’—˙È≈¬fl≈¬ ¬Ûøı˛·Ìfl¬
’Ú≈ı˛+¬Û ˚ÀLaı˛ Ú…±˚˛/ ¬Ûı˛ıÓ«¬œ Ò±À¬Û ¤˝◊ ¸˜ô¶∏ ¬Ûøı˛˜±¬Û øıøù≠©Ü fl¬Àı˛ ¬Ûøı˛·ÌÀfl¬ı˛ ’¬Ûı˛ ’—À˙ ¬Û±Í¬±ÀÚ± ˝˚˛ Œ˚
’—À˙ı˛ fl¬±˚«√õ∂Ì±˘œ ¸—‡…±Rfl¬ ¬Ûøı˛·ÌÀfl¬ı˛ Ú…±˚˛/ ¤˝◊ ’—À˙ Œ˚ øıøù≠©Ü Ó¬Ô… ·‘̋ œÓ¬ ˝˘ Ó¬± Œ˙¯∏ ¬Û˚«ôL√
Œ˘‡ø‰¬Sı˛+À¬Û ‘̇ …˜±Ú ˝˚˛/

¬Ûøı˛·ÌÀfl¬ı˛ Œˆ¬ÃÓ¬ ·Í¬Ú ¤ı— ·Í¬ÚÕ˙˘œı˛ Ó¬±ı˛Ó¬˜… ’Ú≈̊ ±˚˛œ ¬Ûøı˛·Ìfl¬ ‰¬±ı˛ Œ|Ìœı˛ ˝ÀÓ¬ ¬Û±Àı˛ñ
ïfl¬ó ˜±˝◊ÀSê± ¬Ûøı˛·Ìfl¬ ı± ˜±˝◊ÀSê±fl¬ø•ÛÎ¬◊È¬±ı˛
ï‡ó ø˜øÚ ¬Ûøı˛·Ìfl¬ ı± ø˜øÚ fl¬ø•ÛÎ¬◊È¬±ı˛
ï·ó Œ˜˝◊ÚÀÙË¬˜ ¬Ûøı˛·Ìfl¬ ı± Œ˜˝◊ÚÀÙË¬˜ fl¬ø•ÛÎ¬◊È¬±ı˛
ï‚ó ≈̧¬Û±ı˛ ¬Ûøı˛·Ìfl¬ ı± ≈̧¬Û±ı˛ fl¬ø•ÛÎ¬◊È¬±ı˛
ÚœÀ‰¬ ¤˝◊ ‰¬±ı˛ Òı˛ÀÚı˛ ¬Ûøı˛·Ìfl¬ ¸•ÛÀfl«¬ ¸—øé¬l øııı˛Ì Œ›˚˛± ˝˘/
ïfl¬ó ˜± ◊̋ÀSê± ¬Ûøı˛·Ìfl¬ – øıøˆ¬iß Òı˛ÀÌı˛ Δı≈…øÓ¬Úƒ ¬Ûøı˛·ÌÀfl¬ı˛ ˜ÀÒ… ¸ıÀ‰¬À˚˛ fl¬˜ fl¬˜«é¬Ó¬± ˝˘ ˜± ◊̋ÀSê±

¬Ûøı˛·ÌÀfl¬ı˛/ ¤fl¬øÈ¬ ˜±˝◊ÀSê± ¬Ûøı˛·ÌÀfl¬ı˛ ¶ú‘øÓ¬ ’±Ò±Àı˛ ¸=¡˚˛¸œ˜± 64 - 128 øfl¬À˘±ı±˝◊È¬ ¤ı— ˙s ¸=¡˚˛ ¸œ˜±
512W - 8 KW/ ¤˝◊ Òı˛ÀÌı˛ ¤fl¬øÈ¬ ¬Ûøı˛·ÌÀfl¬ Ó¬Ô… ’±±Ú-√õ∂±ÀÚı˛ ˝±ı˛ ¸ı«±øÒfl¬ 5 ˘é¬ ı±˝◊È¬ìŒ¸Àfl¬G¬ ˝ÀÓ¬
¬Û±Àı˛/ ¤fl¬øÈ¬ ˜±˝◊ÀSê± ¬Ûøı˛·ÌÀfl¬ı˛ ı±ø˝…fl¬ ·Í¬Ú ˝ÀÓ¬ ¬Û±Àı˛ ¤fl¬øÈ¬ ŒÎ¬'È¬¬Ûƒ ’Ôı± ¤fl¬øÈ¬ ˘…±¬ÛÈ¬À¬Ûı˛ ˜Ó¬/ ¤øÈ¬
˝ÀÓ¬ ¬Û±Àı˛ ¸ı«ÊÚœÚ fl¬± «̊ ¸˝±˚˛fl¬ ı± øıÀ˙¯∏ fl¬± «̊ ¸˝±˚˛fl¬/ ΔÚøjÚ fl¬±ÀÊ fl¬À «̃ ı…ı˝+Ó¬ ¬Ûøı˛·Ìfl¬ &ø˘ ’±¸À˘
˜±˝◊ÀSê± ¬Ûøı˛·Ìfl¬/ ¤˝◊ ˚La&ø˘Àfl¬ ı…ı˝±ı˛fl¬±ı˛œı˛± Ó¬±Àı˛ øÚÀÊÀı˛ ı…øMê·Ó¬ ˚La ø˝¸±Àı ’±¬ÛÚ fl¬Àı˛ øÚÀ˚˛ÀÂ/
¤Àı˛Àfl¬ ¸—Àé¬À¬Û ı˘± ˝˚˛ PC ’Ô«±» Personal Computer/

√õ∂Ô˜ ˜±˝◊ÀSê± ¬Ûøı˛·Ìfl¬ Intel 8080 ΔÓ¬ı˛œ ˝À ˛̊øÂ˘ 1975 ¸±À˘/ ’ı˙… ı±øÌøÊ…fl¬ ˆ¬±Àı √õ∂dÓ¬ √õ∂Ô˜
˜±˝◊ÀSê± ¬Ûøı˛·Ìfl¬ ˝˘  ALTAIR 8080/ ¬Ûı˛ıÓ«¬œfl¬±À˘ APPLE, MACINTOSH, IBM, HP ◊̋Ó¬…±ø
’±ı˛› ’ÀÚfl¬ ¸—¶ö± ˜±˝◊ÀSê± ¬Ûøı˛·Ìfl¬-¤ı˛ Î¬◊»¬Û±Ú qè fl¬Àı˛ ı±øÌøÊ…fl¬ ˆ¬±Àı/ 1980 ¸±À˘ IBM ¸—¶ö±˝◊ √õ∂Ô˜
˜± ◊̋ÀSê± ¬Ûøı˛·Ìfl¬ ˚LaÀfl¬ Personal Computer Ú±À˜ ’øˆ¬ø˝Ó¬ fl¬Àı˛/

^©Üı… – ¤‡±ÀÚ ¤fl¬øÈ¬ øıÈ¬ ı˘ÀÓ¬ ë0í ’Ôı± ë1í ¸—‡…±Àfl¬ ı˘± ˝À˚˛ÀÂ/ ¤fl¬øÈ¬ ı± ◊̋È¬ ı˘ÀÓ¬ ’±È¬øÈ¬ øıÀÈ¬ı˛
¸˜±˝±ı˛ Òı˛± ˝À˚˛ÀÂ/

1 KB = 1 øfl¬À˘±ı± ◊̋È¬ = 210 ı± ◊̋È¬ = 1024 ı± ◊̋È¬
1 MB = 1 Œ˜·±ı± ◊̋È¬ = 210 øfl¬À˘±ı±˝◊È¬
¤fl¬øÈ¬ ¬Ûøı˛·Ìfl¬œ˚˛ ˙sÕ‚«… ˝ÀÓ¬ ¬Û±Àı˛ 8-64 øıÈ¬/
1 KW = 1 øfl¬À˘±› ˛̊±Î«¬ = 1000 ›˚˛±Î«¬
                       = 1000 ¬Ûøı˛·Ìfl¬œ˚˛ ˙s
1 MW = 1000 KW
ïëøıÈ¬í › ëı±˝◊È¬í ¸•§Àg¬ øıô¶∏‘Ó¬ ’±À˘±‰¬Ú± ¬Ûı˛ıÓ«¬œ ’—À˙ fl¬ı˛± ˝À˚˛ÀÂó
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ï‡ó ø˜øÚ ¬Ûøı˛·Ìfl¬ – ø˜øÚ ¬Ûøı˛·ÌÀfl¬ı˛ fl¬˜«é¬Ó¬± ¤ı— ¸=¡˚˛¸œ˜± ˜±˝◊ÀSê± ¬Ûøı˛·ÌÀfl¬ı˛ Ó≈¬˘Ú±˚˛ øfl¬Â≈È¬±

Œı˙œ/ ¤fl¬øÈ¬ ø˜øÚ ¬Ûøı˛·ÌÀfl¬ı˛ ¶ú‘øÓ¬ ’±Ò±Àı˛ ¸=¡˚˛¸œ˜± 256-512 øfl¬À˘±ı± ◊̋È¬ ¤ı— ¬Ûøı˛·Ìfl¬œ˚˛ ˙s ¸=¡˚˛¸œ˜±

4 KW - 2 MW/ ¤fl¬øÈ¬ ø˜øÚ ¬Ûøı˛·ÌÀfl¬ Ó¬Ô… ’±±Ú √õ∂±ÀÚı˛ ˝±ı˛ ¸ı«±øÒfl¬ 4 ø˜ø˘˚˛Ú ı±˝◊È¬ìŒ¸Àfl¬G¬ ˝ÀÓ¬
¬Û±Àı˛/ ¤fl¬øÈ¬ ˜± ◊̋ÀSê± ¬Ûøı˛·Ìfl¬ ¤ı— ¤fl¬øÈ¬ ø˜øÚ ¬Ûøı˛·ÌÀfl¬ı˛ ”̃̆  ¬Û±Ô«fl¬… ˝˘ ¤ ◊̋ Œ˚, ¤fl¬øÈ¬ ø˜øÚ ¬Ûøı˛·ÌÀfl¬

¤fl¬ ◊̋ ¸±ÀÔ ¤fl¬±øÒfl¬ ı…øMê fl¬±Ê fl¬ı˛ÀÓ¬ ¬Û±Àı˛Ú ø˜øÚ ¬Ûøı˛·Ìfl¬øÈ¬ı˛ ¸±ÀÔ ¸— ≈̊Mê ¤fl¬±øÒfl¬ √õ∂±ôL√œ˚˛ ˚La±—˙

øıÀ˙¯∏-¤ı˛ ¸±˝±À˚…/

PDP-8 Ú±À˜ √õ∂Ô˜ ø˜øÚ ¬Ûøı˛·Ìfl¬øÈ¬ ΔÓ¬ı˛œ ˝À˚˛øÂ˘ 1965 ¸±À˘/ ¬Ûı˛ıÓ«¬œfl¬±À˘ ’±ı˛› Î¬◊B‰¬ é¬˜Ó¬±¸•Ûiß

ø˜øÚ ¬Ûøı˛·Ìfl¬ ΔÓ¬ı˛œ ˝À˚˛ÀÂ/ Œ˚˜ÚñVAX7500, HP 2000, IBM 17, HP 3000 ◊̋Ó¬…±ø/

ï·ó Œ˜ ◊̋ÚÀÙË¬˜ ¬Ûøı˛·Ìfl¬ – ˜±˝◊ÀSê± ¬Ûøı˛·Ìfl¬ ı± ø˜øÚ ¬Ûøı˛·ÌÀfl¬ı˛ Ó≈¬˘Ú±˚˛ Œ˜˝◊ÚÀÙË¬˜ ¬Ûøı˛·ÌÀfl¬ı˛
fl¬˜«é¬Ó¬± ¤ı— ¸=¡˚˛¸œ˜± ’ÀÚfl¬ Œı˙œ/ ¤fl¬øÈ¬ Œ˜˝◊ÚÀÙË¬˜ ¬Ûøı˛·ÌÀfl¬ı˛ ¶ú‘øÓ¬ ’±Ò±Àı˛ ¸=¡˚˛¸œ˜± 8.4 ø˜ø˘˚˛Ú

ı± ◊̋È¬ ¤ı— ¬Ûøı˛·Ìfl¬œ˚˛ ˙s ¸=¡˚˛¸œ˜± 500 KW - 10 MW/ ¤fl¬øÈ¬ Œ˜˝◊ÚÀÙË¬˜ ¬Ûøı˛·ÌÀfl¬ı˛ Ó¬Ô… ’±±Ú-

√õ∂±ÀÚı˛ ˝±ı˛ ¸ı«±øÒfl¬ 16 ø˜ø˘˚˛Ú ı±˝◊È¬ìŒ¸Àfl¬G¬ ˝ÀÓ¬ ¬Û±Àı˛/ ¤fl¬øÈ¬ Œ˜˝◊ÚÀÙË¬˜ ¬Ûøı˛·ÌÀfl¬ı˛ ¸±˝±À˚… ıU¸—‡…fl¬

√õ∂±ôL√œ˚˛ ı…ı˝±ı˛fl¬±ı˛œ ¤fl¬˝◊ ¸±ÀÔ fl¬±Ê fl¬ı˛ÀÓ¬ ¬Û±Àı˛Ú/ ’Ô«±», Œ˜˝◊ÚÀÙË¬˜ ¬Ûøı˛·ÌÀfl¬ı˛ ”̂¬ø˜fl¬± ˝˘ Œfl¬fœ˚˛ ”̃̆
¬Ûøı˛À¸ıfl¬ ˚ÀLaı˛ ˜Ó¬/ Œ˜˝◊ÚÀÙË¬˜ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ı…ı˝±ı˛ ˝˚˛ ¸±Ò±ı˛ÌÓ¬ – ˜±Á¬±øı˛ ’Ôı± ıh¬ ø˙ä-√õ∂øÓ¬á¬±Ú,

ø˙é¬± √õ∂øÓ¬á¬±Ú ı± ı±øÌøÊ…fl¬ ¸—¶ö±˚˛/ IBM 4381, ICL 39-Œ|Ìœ, UNIVAC 1108/1110 ◊̋Ó¬…±ø ˝˘ øıøˆ¬iß

¸—¶ö±ı˛ ΔÓ¬ı˛œ Œ˜˝◊ÚÀÙË¬˜ ¬Ûøı˛·Ìfl¬/

ï‚ó ≈̧¬Û±ı˛ ¬Ûøı˛·Ìfl¬ – ¤fl¬øÈ¬ ≈̧¬Û±ı˛ ¬Ûøı˛·ÌÀfl¬ı˛ fl¬˜«é¬Ó¬±, ¶ú‘øÓ¬ ’±Ò±Àı˛ı˛ ¸=¡˚˛¸œ˜± ı± Ó¬Ô… ¸—¸±ÒÀÚı˛

˝±ı˛ Î¬◊¬Ûøı˛ø{°ø‡Ó¬ √õ∂Ô˜ øÓ¬Ú Œ|Ìœı˛ Œ˚ Œfl¬±Ú ¬Ûøı˛·ÌÀfl¬ı˛ Ó≈¬˘Ú±˚˛ ˙ &Ì ı± Ó¬±ı˛› Œı˙œ/ ¤˝◊ Òı˛ÀÌı˛ ¬Ûøı˛·Ìfl¬

ı…ı˝±ı˛ fl¬ı˛± ˝˚˛ ¬Û±Ô«øı…±, ı˛¸±˚˛Ú˙±¶a, ø‰¬øfl¬»¸±˙±¶a, ˜˝±fl¬±˙ ·Àı¯∏Ì±, ’±ı˝±›˚˛±ı˛ ¬Û”ı«±ˆ¬±¸ ¸—Sê±ôL√

·Àı¯∏Ì± ◊̋Ó¬…±ø ÊøÈ¬˘ ·Àı¯∏Ì± ı± ’Ú≈ı˛+¬Û Œfl¬±Ú &èQ¬Û”Ì« fl¬±ÀÊ/ ’ı˙… √õ∂Ô˜ øÀfl¬ ≈̧¬Û±ı˛ ¬Ûøı˛·ÌÀfl¬ı˛ ı…ı˝±ı˛
¸ı˛fl¬±ı˛œ fl¬±ÀÊ ¸œ˜±ıX¬ øÂ˘/

√õ∂Ô˜ ≈̧¬Û±ı˛ ¬Ûøı˛·Ìfl¬øÈ¬ ΔÓ¬ı˛œ fl¬Àı˛øÂ˘ ’±À˜øı˛fl¬±ı˛ Cray Research Inc. 1976 ¸±À˘/ ˚LaøÈ¬ı˛ Ú±˜ øÂ˘

CRAY-1/ ¬Ûı˛ıÓ«¬œfl¬±À˘ 1982 ¸±À˘ CRAY X-MP Ú±˜fl¬ ≈̧¬Û±ı˛ ¬Ûøı˛·Ìfl¬øÈ¬› ¤Àı˛ ΔÓ¬ı˛œ/ ¤˝◊ ˚LaøÈ¬
Œ¸Àfl¬ÀG¬ 1 øıø˘˚˛Ú ¸—‡…fl¬ øÚÀ«˙ ¬Û±˘Ú fl¬ı˛±ı˛ é¬˜Ó¬±¸•Ûiß øÂ˘/ CRAY-Œ|Ìœ Â±h¬± CDC-cyber Œ|Ìœ,

ETA ø¸Àà¬˜ ˝◊Ó¬…±ø ˝˘ øıøˆ¬iß ≈̧¬Û±ı˛ ¬Ûøı˛·ÌÀfl¬ı˛ Î¬◊±˝ı˛Ì/

ıÓ«¬˜±Ú ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ øııı˛Ì –

˝±Î«¬› ˛̊…±ı˛, ¸Ù¬Èƒ¬› ˛̊…±ı˛ › ˝±È«¬› ˛̊…±ı˛ –

Œ˚ øÓ¬ÚøÈ¬ ’—À˙ı˛ ¸˜i§À˚˛ ¬Ûøı˛·Ìfl¬ ˚La ¸øSê˚˛ ˝ÀÓ¬ ¬Û±Àı˛ Œ¸˝◊ ’—˙ øÓ¬ÚøÈ¬ ˝˘ñ˝±Î«¬›˚˛…±ı˛, ¸Ù¬Èƒ¬›˚˛…±ı˛

› ˝±È«¬›˚˛…±ı˛/

˝±Î«¬›˚˛…±ı˛ ’—˙ ı˘ÀÓ¬ ¬Ûøı˛·ÌÀfl¬ı˛ ˚±øLafl¬ ·Í¬ÚÓ¬LaÀfl¬ Œı±Á¬±Ú ˝˚˛/ ¬Ûøı˛·ÌÀfl¬ı˛ ˚±øLafl¬ ’—˙ Œ˚˜Úñ
˜øÚÈ¬ı˛, fl¬œÀı±Î«¬, ˜±Î¬◊¸ƒ, √ø√õ∂KÈ¬±ı˛, √õ∂À¸ø¸— ˝◊Î¬◊øÚÈ¬ ˝◊Ó¬…±ø ˝±Î«¬›˚˛…±ı˛ ’—À˙ı˛ ’ôL√ˆ”¬«Mê/
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¸Ù¬Èƒ¬›˚˛…±ı˛ ı˘ÀÓ¬ ¬Ûøı˛·Ìfl¬ ˚LaÀfl¬ ¸øSê˚˛ fl¬ı˛±ı˛ ÊÚ… √õ∂À˚˛±ÊÚœ˚˛ Œ√õ∂±·Ë±˜ƒ ’—˙Àfl¬ Œı±Á¬±Ú ˝˚˛/ Œfl¬±Ú›

øıÀ˙¯∏ fl¬±˚« ¸˜±Ò±ÀÚı˛ ÊÚ… √õ∂À˚˛±ÊÚœ˚˛ øSê˚˛± øÚÀ«˙&ø˘ Œfl¬±Ú› ≈̧øÚø«©Ü ˆ¬±¯∏±ı˛ ı…±fl¬ı˛Ì ’Ì≈̧ ±Àı˛ Œ˘‡± ˝À˘

Œ¸˝◊ øSê˚˛±øÚÀ«˙ Ó¬±ø˘fl¬±Àfl¬ ı˘± ˝˚˛ ‹ øıÀ˙¯∏ fl¬±˚« ¸˜±Ò±ÀÚı˛ ÊÚ… √õ∂À˚˛±ÊÚœ˚˛ Œ√õ∂±·Ë±˜/

¤fl¬øÈ¬ ”ı˛˙«ÀÚı˛ ˚La±—˙Àfl¬ ˚ø ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ˝±Î«¬›˚˛…±ı˛-¤ı˛ ¸±ÀÔ Ó≈¬˘Ú± fl¬ı˛± ˝˚˛ Ó¬±˝À˘ ”ı˛˙«ÀÚ

¸•x‰¬±øı˛Ó¬ øıøˆ¬iß ’Ú≈á¬±Ú ı± Œ√õ∂±·Ë±˜ ’—˙ ˝˘ ¬Ûøı˛·ÌÀfl¬ı˛ ¸Ù¬Èƒ¬›˚˛…±ı˛-¤ı˛ ¸±ÀÔ Ó≈¬˘Úœ˚˛/

¤fl¬øÈ¬ ¬Ûøı˛·Ìfl¬ ˚LaÀfl¬ ¸øSê˚˛ fl¬Àı˛ ŒÓ¬±˘±ı˛ ø¬ÛÂÀÚ Œ˚ ¸˜ô¶∏ øıÀ˙¯∏: ı…øMêı˛ ”̂¬ø˜fl¬± ı˛À˚˛ÀÂ Ó¬±Àı˛ ı˘±
˝˚˛ ˝±È«¬›˚˛…±ı˛/ ˝±Î«¬›˚˛…±ı˛ ’—˙ ΔÓ¬ı˛œı˛ ¸±ÀÔ Œ˚ ¸˜ô¶∏ ˚Laø˙äœ ≈̊Mê ’±ÀÂÚ ï˝±Î«¬›˚˛…±ı˛ ˝◊ø?Úœ˚˛±ı˛ó,

¸Ù¬Èƒ¬› ˛̊…±ı˛ ’—˙ ø˘‡ÀÂÚ ˚±ı˛± ï¸Ù¬Èƒ¬› ˛̊±ı˛ ◊̋ø?Úœ ˛̊±ı˛ó ¤ı— Œ˚ ¸˜ô¶∏ ¬Û¶ö ’±øÒfl¬±øı˛fl¬ ¬Ûøı˛·Ìfl¬ ı…ı˝±ı˛fl¬±ı˛œÀı˛

fl¬±Êfl¬À˜«ı˛ ¸ı«±ºœÚ Ó¬±ı˛øfl¬ fl¬Àı˛Ú Ó¬±ı˛± ¸fl¬À˘˝◊ ˝±È«¬›˚˛…±ı˛ ’—À˙ ’±ÀÂÚ/

¤fl¬øÈ¬ ”ı˛˙«ÚÀfl¬ ˚ø ¤fl¬øÈ¬ ¬Ûøı˛·ÌÀfl¬ı˛ ¸±ÀÔ Ó≈¬˘Ú± fl¬ı˛± ˝˚˛ Ó¬±˝À˘ ”ı˛˙«Ú øÚ˜«±ÀÚı˛ ¸±ÀÔ ≈̊Mê
˚Laø˙äœı˛±, ”ı˛˙«ÀÚı˛ øıøˆ¬iß Œ√õ∂±·Ë±˜ ΔÓ¬ı˛œ ¤ı— ¸•x‰¬±Àı˛ı˛ ŒÚ¬ÛÀÔ… Œ˚ ¸˜ô¶∏ ø˙äœ › fl¬˜«œı˛± ≈̊Mê ’±ÀÂÚ Ó¬±ı˛±

˝À˘Ú ”ı˛˙«ÀÚı˛ ˝±È«¬›˚˛…±ı˛/

˝±Î«¬› ˛̊…±ı˛-¤ı˛ øıøˆ¬iß ’—˙ –

¬Ûøı˛·ÌÀfl¬ı˛ ˝±Î«¬›˚˛…±ı˛-¤ı˛ ’—˙&ø˘Àfl¬ øÚ•ßø˘ø‡Ó¬ ≈øÈ¬ √õ∂Ò±Ú ˆ¬±À· øıˆ¬Mê fl¬ı˛± ˝˚˛ñ

(1) Œfl¬fœ˚˛ ¸—¸±Òfl¬ ’—˙

(2) √õ∂±ôL√œ˚˛ ¸˝±˚˛fl¬ ’—˙

(1) Œfl¬fœ ˛̊ ¸—¸±Òfl¬ ’—˙ – Œfl¬fœ˚˛ ¸—¸±Òfl¬ ’—˙øÈ¬Àfl¬ ˝◊—ı˛±ÊœÀÓ¬ ı˘± ˝˚˛ Central Processing Unit
ı± ¸—Àé¬À¬Û CPU/ ¬Ûøı˛·ÌÀfl¬ı˛ ˚±ıÓ¬œ˚˛ fl¬±˚«¸•Û±Ú ¤ı— øÚ˚˛LaÚ ˝˚˛ Œfl¬fœ˚˛ ¸—¸±Òfl¬ ’—À˙/ ¤ ◊̋ ’—À˙

’±ÀÂñ

(i) ˜”‡… ı± Œfl¬fœ˚˛ ¶ú‘øÓ¬ fl¬é¬ ı± ¶ú‘øÓ¬ ’±Ò±ı˛

(ii) ·øÌÓ¬ › ≈̊øMê Œé¬S ı± ·øÌÓ¬ › Ó¬fl«¬Àé¬S

(iii) øÚ˚˛LaÌ Œfl¬f

¬Ûøı˛·ÌÀfl¬ı˛ CPU ’—˙øÈ¬Àfl¬ ˜±ÚıÀÀ˝ı˛ ˝±Ó¬-¬Û± ı…Ó¬œÓ¬ Œ˝±—À˙ı˛ ï’Ô«±» ˜øô¶∏©® + ˜”˘ Œ˝ó ¸±ÀÔ Ó≈¬˘Ú±

fl¬ı˛± Œ˚ÀÓ¬ ¬Û±Àı˛/

(2) √õ∂±ôL√œ ˛̊ ¸˝± ˛̊fl¬ ’—˙ – ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ”̃̆  ’—˙ ’Ô«±» CPU ’—À˙ı˛ ¸±ÀÔ ≈̊Mê Œ˚ øıøˆ¬iß ˚La±—˙

CPU ¤ı˛ fl¬±ÀÊ ¸˝±˚˛Ó¬± fl¬Àı˛ Œ¸&ø˘ ˝˘ √õ∂±ôL√œ˚˛ ¸˝±˚˛fl¬ ’—˙/ ¤˝◊ ’—À˙ ’±ÀÂ

(i) Œ√õ∂ı˛fl¬ ’—˙ ı± ¸ı˛ıı˛±˝fl¬±ı˛œ ’—˙ ı± ˝◊Ú¬Û≈È¬ ˚La±—˙

(ii) Ù¬˘±Ù¬˘ :±¬ÛÚfl¬±ı˛œ ’—˙ ı± ’±Î¬◊È¬¬Û≈È¬ ˚La±—˙

(iii) ’±Ú≈̄ ∏øºfl¬ ¶ú‘øÓ¬ ’±Ò±ı˛

˚ø ˜±ÚıÀ˝Àfl¬ ¬Ûøı˛·ÌÀfl¬ı˛ ¸±ÀÔ Ó≈¬˘Ú± fl¬ı˛± ˝˚˛ Ó¬±˝À˘ ˝±Ó¬, ¬Û±, Œ‰¬±‡, fl¬±Ú, øÊ˝W± ˝◊Ó¬…±ø ˝˘
˜±ÚıÀÀ˝ı˛ √õ∂±ôL√œ˚˛ ¸˝±˚˛fl¬ ’—˙/
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¬Ûøı˛·Ìfl¬ ˚ÀLa fl¬±˚« ‰¬˘±fl¬±˘œÚ Ó¬±ı˛ ˝±Î«¬›˚˛…±ı˛-¤ı˛ øıøˆ¬iß ’—À˙ Ó¬Ô… ¤ı— øÚÀ«À˙ı˛ ’±±Ú √õ∂±Ú øfl¬ˆ¬±Àı

˝˚˛ Ó¬± ÚœÀ‰¬ı˛ ıvfl¬ø‰¬ÀS Œ‡±Ú ˝À˚˛ÀÂ/

¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ øıøˆ¬iß ’—À˙ı˛ fl¬± «̊øıøÒ –

”̃‡…ìŒfl¬fœ ˛̊ ¶ú‘øÓ¬ ’±Ò±ı˛ –

¤øÈ¬ Ô±Àfl¬ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ Œfl¬fœ˚˛ ¸—¸±Òfl¬ ’—À˙ı˛ ’ˆ¬…ôL√Àı˛/ Œfl¬fœ˚˛ ¶ú‘øÓ¬ ’±Ò±Àı˛ Ô±Àfl¬ √õ∂‰≈¬ı˛ ¸—‡…fl¬
¶ú‘øÓ¬Àfl¬±¯∏/ √õ∂øÓ¬øÈ¬ Œfl¬±¯∏ ¸=¡˚˛ fl¬ı˛ÀÓ¬ ¬Û±Àı˛ ¤fl¬øÈ¬ fl¬Àı˛ øZ √õ∂Ó¬œfl¬œ ¸—‡…±/ ¶ú‘øÓ¬ ’±Ò±Àı˛ı˛ ¶ú‘øÓ¬Àfl¬±¯∏ ≈íÒı˛ÀÌı˛

˝ÀÓ¬ ¬Û±Àı˛ñÎ¬◊Z±˚˛œ ¤ı— ’Ú≈Z±˚˛œ/ Œ˚ ¸˜ô¶∏ ¶ú‘øÓ¬Àfl¬±À¯∏ øı≈…» √õ∂ı±˝ ıg¬ ˝›˚˛±ı˛ ¸±ÀÔ ¸±ÀÔ ¸ø=¡Ó¬ ø‰¬˝ê&ø˘

≈̃ÀÂ ˚±˚˛ Œ¸˝◊ ¸˜ô¶∏ ¶ú‘øÓ¬Àfl¬±¯∏Àfl¬ ı˘± ˝˚˛ Î¬◊Z±˚˛œ ¶ú‘øÓ¬Àfl¬±¯∏/ ’¬Ûı˛øÀfl¬ Œ˚ ¸˜ô¶∏ ¶ú‘øÓ¬Àfl¬±¯∏ ’øıı˛±˜ øı≈…»

¸ı˛ıı˛±˝ Â±h¬±› Ó¬Ô… ¸=¡˚˛ fl¬Àı˛ ı˛±‡ÀÓ¬ ¬Û±Àı˛ Ó¬±Àı˛ ı˘± ˝˚˛ ’Ú≈Z±˚˛œ ¶ú‘øÓ¬Àfl¬±¯∏/

¬Ûøı˛·ÌÀfl¬ı˛ ¶ú‘øÓ¬ ’±Ò±Àı˛ ¸ø=¡Ó¬ øıøˆ¬iß ¬Ûøı˛·Ìfl¬œ˚˛ ˙Àsı˛ ï¤fl¬ ¤fl¬øÈ¬ ¬Ûøı˛·Ìfl¬œ˚˛ ˙s fl¬À˚˛fl¬øÈ¬ øZ√õ∂Ó¬œfl¬œ

¸—‡…±ı˛ ¸˜i§À˚˛ ΔÓ¬ı˛œó ≈̧øÚø«©Ü øÍ¬fl¬±Ú± Ô±Àfl¬/ Œfl¬±Ú ¬Ûøı˛·Ìfl¬œ˚˛ ˙sÀfl¬ ¶ú‘øÓ¬ ’±Ò±Àı˛ ≈̧øÚø«©Ü øÍ¬fl¬±Ú±˚˛ ¸=¡˚˛

’±Ú≈¯∏øºfl¬
¶ú‘øÓ¬ ’±Ò±ı˛

Œfl¬fœ˚˛

¶ú‘øÓ¬ ’±Ò±ı˛

Ó¬Ô… √õ∂ı±˝Àı˛‡±
øÚÀ«˙ √õ∂ı±˝Àı˛‡±

’±Î¬◊È¬ ¬Û≈È¬

˚La±—˙

Œfl¬fœ˚˛ ¸—¸±Òfl¬ ’—˙

øÚ ˛̊LaÌ Œfl¬f

˝◊Ú¬Û≈È¬

˚La±—˙

·øÌÓ¬ › Ó¬fl«¬

Œé¬S

ø‰¬S † ˝±Î«¬›˚˛…±ı˛-¤ı˛ øıøˆ¬iß ’—À˙ Ó¬Ô… › øÚÀ«˙ ’±±Ú √õ∂±ÀÚı˛ ıvfl¬ø‰¬S
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fl¬ı˛ÀÓ¬ ˝À˘ ≈̧øÚø«©Ü øÍ¬fl¬±Ú± ¸—‡…±øÈ¬ ı˛±‡ÀÓ¬ ˝˚˛ øÍ¬fl¬±Ú± øÚıg¬fl¬ ¶ú‘øÓ¬ÀÓ¬ ïMemory Address Register,
¸—Àé¬À¬Û MARó ¤ı— ‹ ¬Ûøı˛·Ìfl¬œ˚˛ ˙søÈ¬Àfl¬ ı˛±‡ÀÓ¬ ˝˚˛ Ó¬Ô… øÚıg¬fl¬ ¶ú‘øÓ¬ÀÓ¬ ïMemory Data Register,
¸—Àé¬À¬Û MDRó/ ¤ı˛¬Ûı˛ ¤fl¬øÈ¬ Œ˘‡±ı˛ øÚÀ«˙ Œ›˚˛± ˝À˘ ˙søÈ¬ ≈̧øÚø«©Ü øÍ¬fl¬±Ú±˚˛ ¸ø=¡Ó¬ ˝ÀÓ¬ ¬Û±Àı˛/
’Ú≈ı˛+¬Ûˆ¬±Àı, Œfl¬±Ú øıÀ˙¯∏ øÍ¬fl¬±Ú±˚˛ ¸ø=¡Ó¬ ˙søÈ¬ ¬Û±Í¬ fl¬ı˛ÀÓ¬ ˝À˘ ‹ øıÀ˙¯∏ øÍ¬fl¬±Ú±-¸—‡…±øÈ¬ øÍ¬fl¬±Ú± øÚıg¬fl¬

¶ú‘øÓ¬ÀÓ¬ ¸ı˛ıı˛±˝ fl¬ı˛ÀÓ¬ ˝˚˛/ ¤ı˛¬Ûı˛ ¤fl¬øÈ¬ ¬Û±Í¬ øÚÀ«˙ ¬Û±Í¬±ÀÚ± ˝À˘ ‹ øıÀ˙¯∏ øÍ¬fl¬±Ú±˚˛ ¸ø=¡Ó¬ ˙søÈ¬ Ó¬Ô…

øÚıg¬fl¬ ¶ú‘øÓ¬ÀÓ¬ ‰¬À˘ ’±À¸/

Œfl¬±Ú ¬Ûøı˛·ÌÀfl¬ı˛ ¶ú‘øÓ¬ ’±Ò±Àı˛ ˙s ¸=¡˚˛¸œ˜± 16 MB ı± 16 Œ˜·±ı±˝◊È¬ ˝À˘ ¶ú‘øÓ¬ ’±Ò±ı˛, MAR ›

MDR ¤ı˛ ˜ÀÒ… øfl¬ˆ¬±Àı ¸—À˚±·¸±ÒÚ ˝˚˛ Ó¬± ÚœÀ‰¬ı˛ ıvfl¬ø‰¬ÀS Œ‡±ÀÚ± ˝˘/

ø‰¬S † 16 MB ¶ú‘øÓ¬ ’±Ò±Àı˛ı˛ ıvfl¬ø‰¬S

Œ˚À˝Ó≈¬ 16 MB = 24 MB = 24 × 220 ı±˝◊È¬ Œ¸À˝Ó≈¬ 24 ’ÀÇ¬ı˛ øZ√õ∂Ó¬œfl¬œ ¸—‡…± ı± 3 ı±˝◊È¬ ï1 ı±˝◊È¬

= 8 øÈ¬ øıÈ¬ó ˜±À¬Ûı˛ MAR Z±ı˛± ¶ú‘øÓ¬ ’±Ò±Àı˛ı˛ ¸˜ô¶∏ øÍ¬fl¬±Ú± ¸—‡…± ¸”ø‰¬Ó¬ fl¬ı˛± ˚±Àı/ ¤˝◊ Î¬◊±˝ı˛ÌøÈ¬ÀÓ¬, ¤fl¬øÈ¬
¬Ûøı˛·Ìfl¬œ˚˛ ˙Àsı˛ Δ‚«… 1 ı± ◊̋È¬ ı± 8 øıÈ¬ Òı˛± ˝À˚˛ÀÂ/

¶ú‘øÓ¬ ’±Ò±ı˛ ŒÔÀfl¬ Œfl¬±Ú ˙sÀfl¬ ¬Ûh¬ÀÓ¬ ı± ø˘‡ÀÓ¬ Œ˚ ¸˜˚˛ ˘±À· Ó¬± ˚ø ˙Àsı˛ øÍ¬fl¬±Ú± ¸—‡…±ı˛ Î¬◊¬Ûı˛

øÚ «̂¬ı˛˙œ˘ Ú± ˝˚˛ Ó¬±˝À˘ ¤˝◊ı˛+¬Û ¶ú‘øÓ¬ ’±Ò±ı˛Àfl¬ ı˘± ˝˚˛ RAM ı± ˝◊—ı˛±ÊœÀÓ¬ Random Access Memory
¬Ûøı˛·ÌÀfl¬ı˛ Œfl¬fœ˚˛ ¶ú‘øÓ¬ ’±Ò±Àı˛ ¸˜ô¶∏ Ó¬Ô… ¤ı— Œ√õ∂±·Ë±˜ ¸ø=¡Ó¬ ı˛±À‡ RAM ˚± ΔÓ¬ı˛œ ˝˚˛ Δı≈…øÓ¬Úƒ

’Ò«¬Ûøı˛ı±˝œ øÙv¬¬Ûƒ-Ùv¬¬Ûƒ ¤ı˛ ¸±˝±À˚…/

Œfl¬±Ú RAM ¤ı˛ ’ôL√øÚ«ø˝Ó¬ Ó¬Ô… ˚ø qÒ≈ ˜±S ¬Ûh¬± ˚±˚˛ ¤ı— Œ˜±Â± Ú± ˚±˚˛ Ó¬±˝À˘ Ó¬±Àfl¬ ıÀ˘ ROM ı±
˝◊—ı˛±ÊœÀÓ¬ Read Only Memory/ Œfl¬±Ú ROM-¤ ˚ø øıÀ˙¯∏ Ó¬øh¬» ıÓ«¬Úœ ı…ı˝±ı˛ fl¬Àı˛ Œ˘‡±ı˛ ≈̧À˚±· Ô±Àfl¬

Ó¬Àı Ó¬±Àfl¬ PMON ı˘± ˝ ˛̊/ PROM (Programmable ROM)-‹ ¤fl¬fl¬ı˛ øfl¬Â≈ Œ˘‡± ˝À˘ Ó¬± ’±ı˛ Œ˜±Â±

˚± ˛̊ Ú±/ Œ˚ ¸˜ô¶∏ PROM ¤ı˛ Œ˘‡± ’øÓ¬Àı&Úœ ı˛øù¨ı˛ ¸±˝±À˚… Œ˜±Â± ˚±˚˛ ¤ı— ¬Û≈Úı˛±˚˛ Œ˘‡± ˚±˚˛ Ó¬±Àı˛ ı˘±

˝ ˛̊ EPROM (Erasable ¤ı— Programmable ROM)/

16 MB
¶ú‘øÓ¬ øÚÀ«˙fl¬

MDR MAR

←1 ı±˝◊È¬→

¬Ûh¬ìŒ˘‡

←3 ı±˝◊È¬→

→
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RAM

¬Ûh¬± › Œ˘‡±                                  qÒ≈ ¬Ûh¬±

               ROM             PROM           EPROM

≈̊øMê › ·ÌÚ± Œfl¬f (Arithmetic Logic Unit ¬ı± ALU) –

¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ¤˝◊ Œfl¬føÈ¬ÀÓ¬ ≈íÒı˛ÀÌı˛ fl¬±˚« ¸•Û±Ú ˝˚˛/ √õ∂Ô˜Ó¬– ¬Ûøı˛·ÌÀfl¬ı˛ ˚±ıÓ¬œ˚˛ ·±øÌøÓ¬fl¬ ø˝¸±ı,
Œ˚˜Ú, Œ˚±·, øıÀ˚˛±·, &Ì, ˆ¬±· ˝◊Ó¬…±ø ¸•Û±øÓ¬ ˝˚˛ ALU-ŒÓ¬/ ¤ ◊̋ ¸˜ô¶∏ fl¬± «̊ ¸•Û±ÀÚı˛ ÊÚ… ALU ¤ı˛

’ˆ¬…ôL√Àı˛ Œı˙ øfl¬Â≈ ŒÂ±È¬ ŒÂ±È¬ fl¬± «̊ ¤fl¬fl¬ ı˛À˚˛ÀÂ/ Œ˚˜ÚñŒ˚±· ¤fl¬fl¬, &Ì ¤fl¬fl¬, ˆ¬±· ¤fl¬fl¬, ”̧‰¬fl¬ ≈̊Mê

·±øÌøÓ¬fl¬ ¬ÛX¬øÓ¬ ¤fl¬fl¬ ˝◊Ó¬…±ø/

øZÓ¬œ˚˛Ó¬– ¬Ûøı˛·Ìfl¬ ı…ı˝±ı˛fl¬±ı˛œı˛ Œ√õ∂±·Ë±À˜ı˛ ÊÚ… √õ∂À˚˛±ÊÚœ˚˛ ≈̊øMê ¸•úÓ¬ ø¸X¬±ôL√ øÚÌ«˚˛ ¤ı— Ó≈¬˘Ú±˜”˘fl¬

øı‰¬±ı˛fl¬± «̊ ˝˚˛ ALU-ŒÓ¬/ ALU-¤ı˛ ’ˆ¬…ôL√Àı˛ Œ˚ ≈̊øMê ¤fl¬fl¬øÈ¬ Ô±Àfl¬ Œ¸øÈ¬ÀÓ¬ Boolean Ó¬fl«¬øı…± ¸—Sê±ôL√

fl¬±˚«±ø ¸•Û±øÓ¬ ˝˚˛/ ¤Â±h¬± ¤fl¬øÈ¬ ≈̆¬Ûƒ øÚ˚˛Lafl¬ ¤fl¬fl¬ Œ√õ∂±·Ë±À˜ı˛ ÊÚ… √õ∂À˚˛±ÊÚœ˚˛ Ó≈¬˘Ú± ”̃̆ fl¬ øı‰¬±ı˛fl¬±˚« fl¬Àı˛/

¤fl¬øÈ¬ ŒÂ±È¬ Î¬◊±˝ı˛ÀÌı˛ ¸±˝±À˚… ALU ¤ı˛ fl¬±˚« √õ∂fl‘¬øÓ¬ Œı±Á¬± Œ˚ÀÓ¬ ¬Û±Àı˛/ Òı˛± ˚±fl¬, x = 15.4, y = 2.61
¤ı— z = – 5.3/ ’±ı˛› Òı˛± ˚±fl¬, A › B-≈øÈ¬ øıı‘øÓ¬ ˝˘ñ

A : ( ) ( )x y xy y  
B : ( )x z xy 

ALU-¤fl¬fl¬øÈ¬ ¤˝◊ øıı‘øÓ¬≈øÈ¬ øÚı˛œé¬ÀÌı˛ ¬Ûı˛ Ê±øÚÀ˚˛ ŒÀıñ A ˝˘ ø˜Ô…± ¤ı— B ˝˘ ¸øÓ¬…/

øÚ ˛̊LaÌ Œfl¬f (Control Unit ¬ı± CU) –

¬Ûøı˛·ÌÀfl¬ı˛ Œfl¬fœ˚˛ ¸±—¸±Òfl¬ ’—À˙ı˛ ˚±ıÓ¬œ˚˛ fl¬±˚« øÚ˚˛LaÌ fl¬Àı˛ ¤˝◊ øÚ˚˛LaÌ Œfl¬f Ú±˜fl¬ ¤fl¬fl¬øÈ¬/ Œ√õ∂±·Ë±˜

ı˛‰¬ø˚˛Ó¬± Œ˚ ¸˜ô¶∏ Ó¬Ô… ¸ı˛ıı˛±˝ fl¬Àı˛Ú Œ¸&ø˘ ¶ú‘øÓ¬ ’±Ò±Àı˛ ¸ø=¡Ó¬ ˝˚˛ øÚ˚˛LaÌ Œfl¬Àfı˛ øÚÀ«À˙/ Œ√õ∂±·Ë±˜-¤ı˛
˜ÀÒ… Î¬◊ø{°ø‡Ó¬ fl¬±˚«øÚÀ«˙±øı˛ ’Ô« Î¬◊X¬±ı˛ fl¬ı˛± ¤ı— Œ¸˝◊ ¸˜ô¶∏ øÚÀ«˙ ’Ú≈̧ ±Àı˛ fl¬±˚«fl¬˘±¬Û øÚ˚˛LaÌ fl¬ı˛± ˝˚˛ ¤˝◊

¤fl¬fl¬øÈ¬ÀÓ¬/

Ó¬Ô… ·Ë˝Ì ¤fl¬fl¬ –

Œ√õ∂±·Ë±˜ ı˛‰¬ø˚˛Ó¬± Œ˚ ¸˜ô¶∏ Ó¬Ô… ¤ı— øÚÀ«˙ ¸ı˛ıı˛±˝ fl¬Àı˛Ú Ó¬± ·‘˝œÓ¬ ˝˚˛ Ó¬Ô… ·Ë˝Ì Œfl¬Àfı˛ ˜±Ò…À˜/ øıøˆ¬iß

Òı˛ÀÌı˛ ˚La ı± ˚La±—˙ Ó¬Ô… ·Ë̋ ÀÌı˛ fl¬±Ê fl¬ı˛ÀÓ¬ ¬Û±Àı˛/ ıÓ«¬˜±ÀÚ ¸ıÀ‰¬À˚˛ ¬Ûøı˛ø‰¬Ó¬ Ó¬Ô… ·Ë±˝fl¬ ˝˘ fl¬œÀı±Î«¬ ¤ı—
˜±Î¬◊¸/ fl¬œÀı±ÀÎ«¬ √õ∂±˚˛ 104 øÈ¬ øıøˆ¬iß Òı˛ÀÌı˛ fl¬œ ı± Œı±Ó¬±˜ Ô±Àfl¬Ä Œ˚˜ÚñıÌ«̃ ±˘± fl¬œ, ¸—‡…± fl¬œ, øÚ˚˛LaÌ fl¬œ

◊̋Ó¬…±ø/ ¬Ûøı˛·Ìfl¬ ˚LaøÈ¬ ˚‡Ú ‰¬± ≈̆ Ô±Àfl¬ ’Ô«±» ˚LaøÈ¬ÀÓ¬ ˚‡Ú Ó¬øh¬»¸—À˚±· Ô±Àfl¬ Ó¬‡Ú fl¬œÀı±ÀÎ«¬ı˛ Œfl¬±Ú ¤fl¬øÈ¬
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Œı±Ó¬±˜ øÈ¬¬ÛÀ˘ ¸—øù≠©Ü ıÌ« ı± ¸—‡…± ı± øıÀ˙¯∏ ø‰¬˝êøÈ¬ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ˜øÚÈ¬ı˛ ı± ¬Û«±˚˛ ‘̇ …˜±Ú ˝˚˛/ ˜øÚÈ¬Àı˛

¶ö±Ú ŒÔÀfl¬ ¶ö±Ú±ôL√Àı˛ ^nÓ¬ ¸=¡ı˛Ì ¤ı— ø‰¬S±Ç¬ÀÌ øıÀ˙¯∏ ¸˝À˚±ø·Ó¬± fl¬Àı˛ ˜±Î¬◊¸/

fl¬œÀı±Î«¬ ¤ı— ˜±Î¬◊¸ ı…Ó¬œÓ¬ ’Ú…±Ú… Ó¬Ô…·Ë±˝fl¬ ˚La&ø˘ ˝˘ Ùv¬ø¬Û øÎ¬¶®ƒ, ‰≈¬•§fl¬œ˚˛ øÙ¬Ó¬±, ¬Û±Ú˙ƒ fl¬±Î«¬, ı±ı˛

¸ÀÇ¬Ó¬, OCR ï’Ô«±» Optical Character Recognitionó, OMR (Optical Mark Reading and
recognition), MICR (Magnetic Ink Character Recognition) ˝◊Ó¬…±ø/

¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ˝◊øÓ¬˝±À¸ ¤Àfl¬ı±Àı˛ Œ·±h¬±ı˛ øÀfl¬ ¬Û±Ú˙ƒ fl¬±Î«¬˝◊ øÂ˘ ”̃̆  Ó¬Ô… ·Ë±˝fl¬/ ¤øÈ¬ øÂ˘ 18.8 Œ¸ø˜

× 8.3 Œ¸ø˜ ˜±À¬Ûı˛ ’±˚˛Ó¬±fl¬±ı˛ ¬Û±Ó¬˘± fl¬±Î«¬ ˚±ÀÓ¬ 80 øÈ¬ ô¶∏y¬ ¤ı— 12øÈ¬ Œ|ÌœÀÓ¬ øÂ^ Ô±fl¬ÀÓ¬ ¬Û±Àı˛/ ¬Ûøı˛·Ìfl¬

˚ÀLa Œfl¬±Ú Ó¬Ô… ¸ı˛ıı˛±˝ fl¬ı˛ÀÓ¬ ˝À˘ √õ∂ÔÀ˜ Œ¸˝◊ Ó¬Ô…Àfl¬ ¬Û±Ú˙ƒ fl¬±ÀÎ«¬ ˚Ô±˚Ô ¶ö±ÀÚ øÂ^ fl¬Àı˛ fl¬±Î«¬&ø˘ ΔÓ¬ı˛œ

fl¬ı˛ÀÓ¬ ˝Ó¬/ ¤˝◊ fl¬±ÊøÈ¬ ˝Ó¬ fl¬±Î«¬ ¬Û±Úø˙— ˚ÀLaı˛ ¸±˝±À˚…/

ı±ı˛ ¸ÀÇ¬ÀÓ¬ı˛ ı…ı˝±ı˛ ˝˚˛ ı˝◊ ¤ı— ’Ú…±Ú… ¸±˜·Ëœı˛ ¬Û…±Àfl¬ÀÈ¬ı˛ ·±À˚˛/ fl¬Ó¬fl¬&ø˘ ¸è, Œ˜±È¬±, ˜±Á¬±øı˛ ‰¬›h¬±

˝◊Ó¬…±ø ±À·ı˛ ¸±˝±À˚… ı±ı˛ ¸ÀÇ¬Ó¬ ΔÓ¬ı˛œ ˝˚˛/ ı±ı˛ ¸ÀÇ¬ÀÓ¬ı˛ ’Ô« ¬Ûøı˛·Ìfl¬ ˚La ¬Ûh¬ÀÓ¬ ¬Û±Àı˛ ¤fl¬√õ∂fl¬±ı˛

’¬ÛøÈ¬fl¬…±˘ ¶®…±Ú±ı˛-¤ı˛ ˜±Ò…À˜/

OCR ¬ÛX¬øÓ¬ÀÓ¬ ¬Ûøı˛·Ìfl¬ ˚La Â±¬Û± Œ˘‡± ¬Ûh¬ÀÓ¬ ¬Û±Àı˛ ¤ı— Œ¸˝◊ Œ˘‡±øÈ¬Àfl¬ ˚Ô±˚Ô ˆ¬±Àı ¶ú‘øÓ¬ ’±Ò±Àı˛

¸=¡˚˛ fl¬Àı˛ ı˛±‡ÀÓ¬ ¬Û±Àı˛/

OMR ¬ÛX¬øÓ¬ı˛ ¸±ÀÔ √õ∂±˚˛ ¸ı±˝◊ ¬Ûøı˛ø‰¬Ó¬/ øıøˆ¬iß √õ∂øÓ¬À˚±ø·Ó¬±˜”˘fl¬ ¬Ûı˛œé¬± ¤ı— ‰¬±fl≈¬ı˛œı˛ ¬Ûı˛œé¬±˚˛ ¸øÍ¬fl¬

Î¬◊Mı˛ ı±Â±˝◊ ¬ÛÀı« ïMultiple Choice Î¬◊Mı˛ ¬ÛÀSó fl¬Ó¬fl¬&ø˘ øÚø«©Ü ¸—‡…fl¬ ŒÂ±È¬ ŒÂ±È¬ Œ‰¬ÃÀfl¬± ‚ı˛ Œ›˚˛±

Ô±Àfl¬/ √õ∂Àùüı˛ ¸øÍ¬fl¬ Î¬◊Mı˛ ¬Ûøı˛·Ìfl¬ ˚LaÀfl¬ ’±À· ŒÔÀfl¬ Ê±Ú±ÀÚ± Ô±Àfl¬/ OMR ¤ı˛ fl¬±Ê ˝˘ ¬Ûı˛œé¬±Ô«œı˛
Î¬◊MÀı˛ı˛ ¸±ÀÔ ¬Ûøı˛·ÌÀfl¬ı˛ Î¬◊Mı˛ fl¬Ó¬&ø˘ ø˜˘ÀÂ Ó¬±ı˛ ø˝¸±ı fl¬ı˛±/



20

ENTRANCE EXAMINATION

Roll No.                                                    Centre

                                           

ANSWER SHEET

.......................................................................................................................................

Ques. No. A B C D E

1.

2.

3.

4.

5.

ø‰¬S – OMR Î¬◊Mı˛¬ÛS

MICR ¬ÛX¬øÓ¬øÈ¬ ı…ı˝±ı˛ fl¬ı˛± ˝˚˛ ı…±ÀÇ¬ı˛ Œ‰¬flƒ¬ ı± øÎ¬˜±G¬ E±Ù¬Èƒ¬ ø˘‡ÀÓ¬ › ¬Ûh¬ÀÓ¬/ Œ˘‡±øÈ¬ ˝˚˛ ˜…±·ÀÚøÈ¬fl¬

fl¬±ø˘ı˛ ¸±˝±À˚…/ ¸±Ò±ı˛Ì ˜±Ú≈À¯∏ı˛ ı…ı˝+Ó¬ ıÌ«˜±˘± ¤ı— ¸—‡…± ¤ ◊̋ Œ˘‡±ÀÓ¬ ı…ı˝±ı˛ fl¬ı˛± ˝˚˛/ ¤ ◊̋ ¬ÛX¬øÓ¬ı˛
≈̧øıÒ± ˝˘ñ’ä ¸˜À˚˛ ’ÀÚfl¬ Ó¬Ô… MIC Reader ¬ÛÀh¬ øÚÀÓ¬ ¬Û±Àı˛/ ¤ı˛ Ù¬À˘ È¬±˝◊¬Û fl¬Àı˛ Ó¬Ô… ¸ı˛ıı˛±˝

fl¬ı˛ÀÓ¬ ˝˚˛Ú± ¤ı— È¬±˝◊¬Û ¸—Sê±ôL√ w±øôL√ı˛ Œfl¬±Ú ≈̧À˚±· Ô±Àfl¬ Ú±/

Ó¬Ô… :±¬Ûfl¬ ¤fl¬fl¬ –

¬Ûøı˛·Ìfl¬ ˚ÀLa Œfl¬±Ú Œ√õ∂±·Ë±˜ ‰¬±˘±ÀÚ±ı˛ ¬Ûı˛ Œ˚ Ù¬˘±Ù¬˘ ¬Û±›˚˛± ˚±˚˛ Ó¬±Àfl¬ ˝◊—ı˛±ÊœÀÓ¬ ı˘± ˝˚˛ ’±Î¬◊¬Û≈È¬/

√õ∂fl‘¬øÓ¬·Ó¬ˆ¬±Àı ≈íÒı˛ÀÌı˛ ’±Î¬◊È¬¬Û≈È¬ ’±˜ı˛± Œ‡ÀÓ¬ ¬Û±˝◊ñ(i) ˝±Î«¬ fl¬ø¬Û ’±Î¬◊È¬¬Û≈È¬ (ii) ¸Ù¬Èƒ¬ fl¬ø¬Û ’±Î¬◊È¬¬Û≈È¬/

Œ˚ ¸˜ô¶∏ ’±Î¬◊È¬¬Û≈È¬ ’±˜ı˛± fl¬±·ÀÊ Â±¬Û± ’ı¶ö±˚˛ ¬Û±˝◊ Ó¬±Àı˛ ı˘± ˝˚˛ ˝±Î«¬ fl¬ø¬Û ’±Î¬◊È¬¬Û≈È¬/ ’¬Ûı˛øÀfl¬, Œ˚

¸˜ô¶∏ ’±Î¬◊È¬¬Û≈È¬ ’±˜ı˛± ¬Û«±˚˛ ‘̇ …˜±Ú ˝ÀÓ¬ Œø‡ ’Ôı± ˙s ˚ÀLaı˛ ˜±Ò…À˜ qÚÀÓ¬ ¬Û±øı˛ Ó¬±Àı˛ ı˘± ˝˚˛ ¸Ù¬Èƒ¬

fl¬ø¬Û ’±Î¬◊È¬¬Û≈È¬/

Œ˚ ¸˜ô¶∏ Ó¬Ô… :±¬ÛÚfl¬±ı˛œ ¤fl¬fl¬ ¸Ù¬Èƒ¬ fl¬ø¬Û ’±Î¬◊È¬¬Û≈È¬ ΔÓ¬ı˛œ fl¬Àı˛ Ó¬±Àı˛ ˜ÀÒ… ¸ıÀ‰¬À˚˛ Î¬◊À{°‡À˚±·… ˝˘

VDU ı± Video Display Unit/ ¤øÈ¬ Œ‡ÀÓ¬ ŒÈ¬ø˘øˆ¬˙ÀÚı˛ ¬Û«±ı˛ ˜Ó¬ ¤ı— ¤Àfl¬ ◊̋—ı˛±ÊœÀÓ¬ ı˘± ˝˚˛ ˜øÚÈ¬ı˛/

Œ˚ ¸˜ô¶∏ Ó¬Ô… :±¬ÛÚfl¬±ı˛œ ¤fl¬fl¬ ˝±Î«¬ fl¬ø¬Û ’±Î¬◊È¬¬Û≈È¬ ΔÓ¬ı˛œ fl¬Àı˛ Ó¬±Àı˛ ˜ÀÒ… ¸ıÀ‰¬À˚˛ Î¬◊À{°‡À˚±·… ˝˘

ø√õ∂∞I◊±ı˛ ı± Â±¬Û±˚La/
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ÚœÀ‰¬ øıøˆ¬iß √õ∂fl¬±ı˛ ø√õ∂∞I◊±Àı˛ı˛ Î¬◊À{°‡ fl¬ı˛± ˝˘/

ø√õ∂∞I◊±ı˛

      ˘± ◊̋Ú ø√õ∂∞I◊±ı˛                    ø¸øı˛̊ ˛±˘ ø√õ∂∞I◊±ı˛                   Œ˘Ê±ı˛ ø√õ∂∞I◊±ı˛

E±˜ ø√õ∂∞I◊±ı˛   Œ‰¬Úƒ ø√õ∂∞I◊±ı˛

             Ó¬Ô… ¸•Ûøfl«¬Ó¬                                  ø‰¬S ¸•Ûøfl«¬Ó¬

  Î¬Èƒ¬ ˜…±øÈ¬™'             ŒÎ¬ ◊̋øÊ U ◊̋̆             E…±˜ õ≠È¬±ı˛             Ùv¬…±È¬ ŒıÎ¬ õ≠È¬±ı˛

˘±˝◊Ú ø√õ∂∞I◊±ı˛ ¤fl¬¸±ÀÔ ¤fl¬øÈ¬ fl¬Àı˛ ˘±˝◊Ú Â±¬ÛÀÓ¬ ¬Û±Àı˛ ¤ı— Â±¬Û±ı˛ ˝ı˛Ù¬ Ú±Ú±ı˛fl¬˜ ˝ÀÓ¬ ¬Û±Àı˛/

E±˜ ø√õ∂∞I◊±Àı˛ ¤fl¬øÈ¬ E±À˜ı˛ Î¬◊¬Ûı˛ øıøˆ¬iß ˝ı˛Ù¬ Œ‡±±˝◊ fl¬ı˛± Ô±Àfl¬/ E±˜øÈ¬ ‡≈ı ¶ÛœÀÎ¬ ‚≈ı˛ÀÓ¬ ¬Û±Àı˛/ fl¬À˚˛fl¬øÈ¬
˝±Ó≈¬h¬œ ‹ E±À˜ı˛ Î¬◊¬Ûı˛ ’±‚±Ó¬ fl¬ı˛ÀÓ¬ ¬Û±Àı˛/ ˝±Ó≈¬h¬œ › E±À˜ı˛ ˜±ÀÁ¬ Ô±Àfl¬ ¤fl¬øÈ¬ øÙ¬Ó¬± ¤ı— fl¬±·Ê/ Œ˚ Ó¬Ô…

Â±¬Û± ˝Àı Ó¬±ı˛ ¸ÀÇ¬Ó¬ ’Ú≈̊ ±˚˛œ ˝±Ó≈¬h¬œ ˚Ô±˚Ôˆ¬±Àı E±À˜ı˛ Î¬◊¬Ûı˛ ’±‚±Ó¬ fl¬Àı˛/ ˝±Ó≈¬h¬œ ¤ı— E±À˜ı˛ ·øÓ¬ı˛ ˜ÀÒ…

’ı˙…˝◊ ¤fl¬È¬± ¸±˜?¸…øıÒ±Ú fl¬ı˛± Ô±Àfl¬/

ø¸øı˛˚˛±˘ ø√õ∂∞I◊±ı˛ ¤fl¬ı±Àı˛ ¤fl¬øÈ¬ fl¬Àı˛ ’é¬ı˛ Â±¬ÛÀÓ¬ ¬Û±Àı˛/ ≈̧Ó¬ı˛±—, ¤˝◊ Òı˛ÀÌı˛ ø√õ∂∞I◊±ı˛ Òœı˛ ·øÓ¬ÀÓ¬ Â±¬ÛÀÓ¬

¬Û±Àı˛ñ√õ∂øÓ¬ Œ¸Àfl¬G¬ 30-300 øÈ¬ ˝ı˛Ù¬/

Î¬Èƒ¬ ˜…±øÈ¬™' ˝˘ ¤fl¬øÈ¬ ıU˘ √õ∂‰¬ø˘Ó¬ ø√õ∂∞I◊±ı˛/ ¤ı˛ ø√õ∂∞I◊ Œ˝ÀÎ¬ 9×7 ˜…±øÈ¬™À'ı˛ ’±fl¬±Àı˛ ø¬ÛÚƒ ¸±Ê±ÀÚ± Ô±Àfl¬/
Œfl¬±Ú ¤fl¬øÈ¬ ˝ı˛Ù¬ Â±¬ÛÀÓ¬ ˝À˘ ‹ ˝ı˛ÀÙ¬ı˛ ÊÚ… øÚø«©Ü ¸ÀÇ¬Ó¬ ’Ú≈̊ ±˚˛œ fl¬Ó¬fl¬&ø˘ ø¬ÛÚƒ ¸øSê˚˛ ˝À˚˛ ¤ø·À˚˛ ’±À¸/

¤ı˛¬Ûı˛ ø√õ∂∞I◊ Œ˝Î¬ øÙ¬ÀÓ¬ı˛ Î¬◊¬Ûı˛ ‰¬±¬Û øÀ˘ øÙ¬ÀÓ¬ı˛ ÚœÀ‰¬ Ô±fl¬± fl¬±·ÀÊ ˝ı˛Ù¬øÈ¬ Â±¬Û± ˝À˚˛ ˚±˚˛/ ¤˝◊ Òı˛ÀÚı˛

ø√õ∂∞I◊±ı˛ ˝◊—ı˛±Êœ Â±h¬± ’Ú… ˆ¬±¯∏±ı˛ ˝ı˛Ù¬› Â±¬ÛÀÓ¬ ¬Û±Àı˛/ Î¬Èƒ¬ ˜…±øÈ¬™' ø√õ∂∞I◊±Àı˛ı˛ ±˜ ˚ÀÔ©Ü fl¬˜/

Œ˘¸±ı˛ ø√õ∂∞I◊±Àı˛ ¤fl¬øÈ¬ Œ˘¸±ı˛ ıœ˜-¤ı˛ ¸±˝±À˚… fl¬±·ÀÊı˛ Î¬◊¬Ûı˛ Â±¬Û± ˝˚˛/ Œ˚øÈ¬ Â±¬Û± ˝Àı Ó¬±ı˛ ¤fl¬øÈ¬ Âøı

øı≈…»˙øMê Z±ı˛± ¸=¡±øı˛Ó¬ fl¬ı˛± ˝˚˛ ¤ı— ’øÓ¬ ”̧Ñ &Àh¬± fl¬±ø˘ı˛ Z±ı˛± fl¬±·ÀÊ Âøı ’“±fl¬± ˝˚˛/ ¤ı˛¬Ûı˛ fl¬±·ÊøÈ¬

¤fl¬øÈ¬ ·ı˛˜ Œı˛±˘±ı˛-¤ı˛ Î¬◊¬Ûı˛ øÀ˚˛ ‚≈ı˛À˘ Âøı ïı± Œ˘‡±ó ¶ö±˚˛œˆ¬±Àı Â±¬Û± ˝À˚˛ ˚±˚˛/ ¤˝◊ Òı˛ÀÌı˛ Œ˘¸±ı˛ ø√õ∂∞I◊±ı˛

Œı˙ ±˜œ ¤ı— ¤ı˛± ø˜øÚÀÈ¬ 20,000 øÈ¬ ˘±˝◊Ú ¬Û˚«ôL√ Â±¬ÛÀÓ¬ ¬Û±Àı˛/
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’±Ú≈̄ ∏øºfl¬ ¶ú‘øÓ¬ ’±Ò±ı˛ –

¬Ûøı˛·ÌÀfl¬ı˛ Œfl¬fœ˚˛ ¶ú‘øÓ¬ ’±Ò±Àı˛ı˛ ˙s ¸=¡˚˛¸œ˜± Œ˚À˝Ó≈¬ ¸œø˜Ó¬ Œ¸À˝Ó≈¬ øı¬Û≈̆  ¬Ûøı˛˜±Ì Ó¬Ô… ¸=¡˚˛ fl¬Àı˛

ı˛±‡ÀÓ¬ ’±Ú≈̄ ∏øºfl¬ ¶ú‘øÓ¬ ’±Ò±ı˛ ı…ı˝±ı˛ fl¬ı˛± ˝˚˛/ Œ˚˜ÚñøÙ¬'Îƒ¬ øÎ¶®ƒ, Ùv¬ø¬Û øÎ¬¶®ƒ, CD, Œ¬ÛÚ E±˝◊ˆ¬ ˝◊Ó¬…±ø ˝˘

øıøˆ¬iß ’±Ú≈̄ ∏øºfl¬ ¶ú‘øÓ¬ ’±Ò±ı˛/ øÙ¬'Îƒ¬ øÎ¬¶®ƒ ı…Ó¬œÓ¬ ’Ú…±Ú… ’±Ú≈̄ ∏øºfl¬ ¶ú‘øÓ¬ ’±Ò±ı˛&ø˘ı˛ ¸±˝±À˚… ¤fl¬øÈ¬
¬Ûøı˛·Ìfl¬ ˚La ŒÔÀfl¬ ’Ú… ¬Ûøı˛·Ìfl¬ ˚ÀLa Ó¬Ô… ¤ı— Œ√õ∂±·Ë±˜ øÚÀ˚˛ ˚±›˚˛± Œ˚ÀÓ¬ ¬Û±Àı˛/

øÙ¬'Îƒ¬ øÎ¬¶®ƒ ˝˘ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ¸±ÀÔ ¶ö±˚˛œˆ¬±Àı ≈̊Mê ¶ú‘øÓ¬ ’±Ò±ı˛/ PC-XT ı± PC-AT Ú±À˜ı˛ ¤ ◊̋ Òı˛ÀÌı˛

øÙ¬'Îƒ¬ øÎ¬À¶®ı˛ Ó¬Ô…¸=¡˚˛ ¸œ˜± ˚ÀÔ©Ü ¤ı— ¶ÛœÎ¬› ˚ÀÔ©Ü Œı˙œ/

Ùv¬ø¬Û øÎ¬¶®ƒ ˝˘ ¬Û±Ó¬˘± õ≠±øà¬fl¬ Ê±Ó¬œ˚˛ Î¬◊¬Û±±ÀÚ ΔÓ¬ı˛œ Œ·±˘±fl¬±ı˛ Ú˜Úœ˚˛ øÎ¬¶®ƒ Œ˚øÈ¬ı˛ Î¬◊¬Ûı˛ ¤fl¬øÈ¬ ‰≈¬•§fl¬œ˚˛

’±ô¶∏ı˛Ì Ô±Àfl¬/ Œ·±˘±fl¬±ı˛ øÎ¬¶®ƒøÈ¬ ¤fl¬øÈ¬ ˙Mê Œ‰¬ÃÀfl¬± ‡±À¬Ûı˛ ˜ÀÒ… ı˛±‡± Ô±Àfl¬/ øÎ¬¶®ƒøÈ¬Àfl¬ ¤fl¬øÈ¬ ŒÈ¬™-ŒÓ¬ Œı˛À‡

Œ‚±ı˛±ÀÚ± ˝˚˛/ ŒÈ¬™-øÈ¬Àfl¬ ı˘± ˝˚˛ Ùv¬ø¬Û øÎ¬¶®ƒ E±˝◊ˆ¬ ı± ¸—Àé¬À¬Û FDD/ Ùv¬ø¬Û øÎ¬¶®ƒ øıøˆ¬iß ˜±À¬Û ¬Û±›˚˛± ˚±˚˛ñ

3 1
2

 ◊̋ø=¡ 

5 1
4

 ◊̋ø=¡, 8 ˝◊ø=¡ ı…±¸øıø˙©Ü/ ¸ı«±øÒfl¬ ı…ı˝+Ó¬ ˝˚˛ 

5 1
4

 ˝◊ø=¡ ı…±¸ øıø˙©Ü Ùv¬ø¬Û øÎ¬¶®ƒ ˚±ı˛ Ó¬Ô…¸=¡˚˛

¸œ˜± 1.44 MB/ Ùv¬ø¬Û øÎ¬¶®ƒ √õ∂Ô˜ ı±Ê±Àı˛ ’±ÀÚ IBM Œfl¬±•Û±Úœ 1970 ¸±À˘/ ıÓ«¬˜±ÀÚ Ùv¬ø¬Û øÎ¬À¶®ı˛ ı…ı˝±ı˛

’ÀÚfl¬ fl¬À˜ Œ·ÀÂ/

ø‰¬S-3 † Œ˘Ê±ı˛ ø√õ∂KÈ¬±ı˛
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ı˛œÎ¬ìı˛±˝◊È¬ Œ˝Î¬ ¤ı˛ ÊÚ… ¸—fl¬œÌ« Ù“¬±fl¬

”̧‰¬fl¬ Ù≈¬ÀÈ¬±

Ùv¬ø¬Û øÎ¬¶®ƒ

Œfl¬fœ˚˛ Ù≈¬ÀÈ¬±

õ≠±øà¬fl¬ ’±ıı˛Ì

ø‰¬S-4 † Œ¬ÛÚ E±˝◊ˆ¬

ø‰¬S † Ùv¬ø¬Û øÎ¬À¶®ı˛ ’±ˆ¬…ôL√ı˛œÌ ı˛+¬Û

’±Ú≈̄ ∏øºfl¬ ¶ú‘øÓ¬ ’±Ò±ı˛ ø˝¸±Àı ¤‡Ú ¸ıÀ‰¬À˚˛ Œı˙œ ı…ı˝+Ó¬ ˝˚˛ Compact Disc ı± ¸—Àé¬À¬Û CD/ ¤øÈ¬

ΔÓ¬ı˛œ ˝˚˛ ‰≈¬•§fl¬œ˚˛ ’±ô¶∏ı˛Ì ≈̊Mê ˙Mê Ò±Ó¬ı Œ·±˘±fl¬±ı˛ ¬Û±Ó¬ Z±ı˛±/ ¤ı˛ ı…±¸ 12 Œ¸ø˜ ¤ı— Ó¬Ô…¸=¡˚˛ ¸œ˜± 700
MB ı± 8.5 GB ¬Û˚«ôL√ ˝ÀÓ¬ ¬Û±Àı˛/ øfl¬Â≈ CD ŒÓ¬ qÒ≈ ¤fl¬ı±ı˛˝◊ Ó¬Ô… ¸=¡˚˛ fl¬ı˛± ˚±˚˛ ¤ı— ¸ø=¡Ó¬ Ó¬Ô… ˚Ó¬ı±ı˛

‡≈ø˙ ¬Ûh¬± ˚±˚˛/ ¤Àı˛ ıÀ˘ Read-Only-CD/ ¤Â±h¬± Œ˚ ¸˜ô¶∏ CD ŒÓ¬ ˚Ó¬ı±ı˛ ‡≈ø˙ Ó¬Ô… ¸=¡˚˛ fl¬ı˛± ˚±˚˛ ¤ı—

’√õ∂À ˛̊±ÊÀÚ ≈̃ÀÂ ŒÙ¬˘± ˚± ˛̊ Ó¬±Àı˛ ıÀ˘ Read-Write-CD/ ¶§̂ ¬±ıÓ¬– ◊̋ øZÓ¬œ ˛̊ √õ∂fl¬±ı˛ CD-ı˛ ±˜ Ó≈¬˘Ú± ”̆̃ fl¬ˆ¬±Àı

Œı˙œ/
ıÓ«¬˜±ÀÚ Î¬◊B‰¬ ¸=¡˚˛¸œ˜± øıø˙©Ü Œ¬ÛÚ E±˝◊Àˆ¬ı˛ ı…±¬Ûfl¬ √õ∂‰¬˘Ú qè ˝À˚˛ Œ·ÀÂ/ ¤fl¬øÈ¬ Œ¬ÛÚ E±˝◊Àˆ¬ı˛

Ó¬Ô…¸=¡˚˛¸œ˜± 1 GB ŒÔÀfl¬ 16 GB ¬Û˚«ôL√ ˝ÀÓ¬ ¬Û±Àı˛/ Ó¬Ô…¸=¡˚˛¸œ˜± ˚Ó¬ Œı˙œ ˝Àı Œ¬ÛÚ E±˝◊Àˆ¬ı˛ ±˜› Ó¬Ó¬

Œı˙œ ˝Àı/

→

→
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¸—øé¬l¸±ı˛ –

¤˝◊ ¬Û±ÀÍ¬ ¬Ûøı˛·Ìfl¬ ˚La øfl¬ ¤ı— ˝◊˝± ’±˜±Àı˛ øfl¬ øfl¬ fl¬±Ê fl¬ı˛ÀÓ¬ ¬Û±Àı˛ ı± ¤˝◊ ˚La øÀ˚˛ ’±˜ı˛± øfl¬ øfl¬

fl¬±Ê fl¬ı˛ÀÓ¬ ¬Û±øı˛ Ó¬±ı˛ ’±À˘±‰¬Ú± fl¬ı˛± ˝À˚˛ÀÂ/ Œ¬ÛÃı˛±øÌfl¬ ≈̊· ŒÔÀfl¬ ’±Ò≈øÚfl¬ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ ‹øÓ¬˝±ø¸fl¬
Sê˜øıfl¬±˙ øı˙ˆ¬±Àı ’±À˘±ø‰¬Ó¬ ˝À˚˛ÀÂ/ ’±Ò≈øÚfl¬ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛ √õ∂fl¬±ı˛ Œˆ¬, Œ˚˜Ú ˜±˝◊ÀSê± ¬Ûøı˛·Ìfl¬, ø˜øÚ

¬Ûøı˛·Ìfl¬, Œ˜˝◊ÚÀÙË¬˜ ¬Ûøı˛·Ìfl¬ › ≈̧¬Û±ı˛ ¬Ûøı˛·Ìfl¬, ¸•§Àg¬ ’±À˘±‰¬Ú± fl¬ı˛± ˝À˚˛ÀÂ/ ’±Ò≈øÚfl¬ ¬Ûøı˛·Ìfl¬ ˚ÀLaı˛

øıøˆ¬iß ’—˙, Œ˚˜ÚñŒfl¬fœ˚˛ ¶ú‘øÓ¬ ’±Ò±ı˛, ≈̊øMê › ·ÌÚ± Œfl¬f, øÚ˚˛LaÌ Œfl¬f, Ó¬Ô… ·Ë̋ Ì ¤fl¬fl¬, Ó¬Ô… :±¬Ûfl¬

¤fl¬fl¬ ¤ı— ’±Ú≈̄ ∏øºfl¬ ¶ú‘øÓ¬ ’±Ò±ı˛ ¸•§Àg¬ øı˙ ıÌ«Ú± fl¬ı˛± ˝À˚˛ÀÂ/
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¤fl¬fl¬ 2 ❑ Ó¬Ô… ¬Ûøı˛Àı˙Ú Represention of Data
¤fl¬Àfl¬ı˛ Î¬◊ÀV˙… –

¤ ◊̋ ¤fl¬fl¬ ¬Û±Í¬ fl¬ı˛À˘ ¬Û±Í¬fl¬ øÚ•ßø˘ø‡Ó¬ øı ∏̄̊ ˛·≈ø˘ ¸•§Àg¬ :±Ó¬ ˝Àı/

 ¬Ûøı˛·Úfl¬ ˚ÀLa Ó¬Ô…¸=¡ ˛̊ › Ó¬Ô… √õ∂øSê ˛̊± fl¬ı˛Ì/

 ¸—‡…± √õ∂Ì±˘œ ˙ø˜fl¬, øZ√õ∂Ó¬œfl¬œ, ’©Ü√õ∂Ó¬œfl¬œ › Œ ∏̄±h¬˙ √õ∂Ó¬œfl¬œ/

 øıøˆ¬iß ¸—‡…± √õ∂Ú±˘œı˛ ı…ı˝±ı˛

 Œfl¬±Ú ¤fl¬øÈ¬ ¸—‡…± √õ∂Ú±˘œ ŒÔÀfl¬ ’Ú… ¸—‡…± √õ∂Ú±˘œÀÓ¬ ı˛+¬Û±ôL√ı˛/

 øZ√õ∂Ó¬œfl¬œ ¸—‡…±ı˛ ¬Û±øÈ¬·øÚÓ¬/

 øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…± Ó¬La

 øZ√õ∂Ó¬œfl¬œ ¸—‡…± √õ∂Ú±˘œÀÓ¬ ¬Û”ı˛fl¬ ¸—‡…±ı˛ ¸±˝±À˚… øıÀ ˛̊±·/

 øZ√õ∂Ó¬œfl¬œ ¸—Àfl¬Ó¬ø˘ø¬Ûı˛ ¸±˝±À˚… ˙ø˜fl¬ ¸—‡…±ı˛ √õ∂fl¬±˙/

Ó¬Ô… ¬Ûøı˛Àı˙Ú

¬Ûøı˛Àı˙ÚÀfl¬ øfl¬ˆ¬±Àı Ó¬Ô… ¸=¡˚˛ ¤ı— Ó¬ÀÔ…ı˛ ¸—¸±ÒÚ ı± √õ∂øSê˚˛±fl¬ı˛Ì ˝˚˛ Ó¬± ı≈Á¬ÀÓ¬ ˝À˘ ’±˜±Àı˛Àfl¬

√õ∂ÔÀ˜ øıøˆ¬iß ¸—‡…± √õ∂Ì±˘œı˛ øˆ¬øM › ·Í¬ÚÀfl¬ Ê±ÚÀÓ¬ ˝Àı/ ’±˜±Àı˛ ı…ı˝+Ó¬ ¸—‡…± √õ∂Ì±˘œ&ø˘ı˛ ’øÒfl¬±—˙˝◊

’ı¶ö±Úøˆ¬øMfl¬/ Œ˚˜ÚñøZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œ, ’©Ü√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œ ˝◊Ó¬…±ø/ ’ı¶ö±Úøˆ¬øMfl¬ ¸—‡…±√õ∂Ì±˘œı˛
ı…øÓSê˜ ø˝À¸Àı Œı˛±˜±Ú ¸—‡…±√õ∂Ì±˘œı˛ fl¬Ô± ı˘± Œ˚ÀÓ¬ ¬Û±Àı˛/ Œ˚øÈ¬ÀÓ¬ ”̇Ú…˜±ÀÚı˛ ÊÚ… Œfl¬±Ú √õ∂Ó¬œÀfl¬ı˛ ı…ı˝±ı˛

ŒÚ ◊̋/

’ı¶ö±Úøˆ¬øMfl¬ ¸—‡…±√õ∂Ì±˘œ – Œ˚ Œfl¬±Ú ’ı¶ö±Úøˆ¬øMfl¬ ¸—‡…±√õ∂Ì±˘œÀÓ¬ øÚø«©Ü ¸—‡…fl¬ øıøˆ¬iß √õ∂Ó¬œfl¬

ı± ø‰¬˝ê ı…ı˝±ı˛ fl¬ı˛± ˝˚˛/ ¤˝◊ øÚø«©Ü ¸—‡…±øÈ¬Àfl¬ ı˘± ˝˚˛ ¸—‡…±√õ∂Ì±˘œı˛ øÚÒ±Ú ¤ı— øıøˆ¬iß √õ∂Ó¬œfl¬&ø˘˝◊ ˝˘
‹ ¸—‡…±√õ∂Ì±˘œı˛ ”̃̆  øˆ¬øM ı± ’Ç¬/ ˚±Àı˛ ¸±˝±À˚… ¸—‡…±√õ∂Ì±˘œı˛ Œ˚ Œfl¬±Ú ¸—‡…±Àfl¬ √õ∂fl¬±˙ fl¬ı˛± ˝˚˛/ ’Ó¬¤ı

¤fl¬øÈ¬ ¸—‡…±Àfl¬ ı˘± Œ˚ÀÓ¬ ¬Û±Àı˛ fl¬À ˛̊fl¬øÈ¬ ø‰¬˝ê ı± √õ∂Ó¬œÀfl¬ı˛ ¸˜±˝±ı˛/ ¸—‡…± ˛̊ ı…ı ‘̋Ó¬ √õ∂øÓ¬øÈ¬ √õ∂Ó¬œÀfl¬ı˛ ’ı¶ö±Ú·Ó¬

Ó¬±»¬Û˚« ’±ÀÂ ˚±Àfl¬ ¶ö±Ú±Ç¬ ”̃̆ … ı˘± ˝˚˛/ ¸—‡…±˚˛ ı…ı˝+Ó¬ √õ∂øÓ¬øÈ¬ √õ∂Ó¬œÀfl¬ı˛ ¶§œ˚˛ ˜”˘… ¤ı— Ó¬±ı˛ ¶ö±Ú±Ç¬˜”À˘…ı˛

¸±˝±À˚… ¸—‡…±øÈ¬ı˛ ˜±Ú øÚÒ«±øı˛Ó¬ ˝˚˛/ ¤øÈ¬˝◊ ˝˘ ’ı¶ö±Úøˆ¬øMfl¬ ¸—‡…±√õ∂Ì±˘œı˛ ”̃̆  fl¬Ô±/

¤ı±ı˛ ’±˜ı˛± fl¬À˚˛fl¬øÈ¬ ’ı¶ö±Úøˆ¬øMfl¬ ¸—‡…±√õ∂Ì±˘œı˛ Î¬◊±˝ı˛Ì ¬Ûh¬ı/

˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œ – ¸±Ò±ı˛ÀÌı˛ ¬Ûøı˛ø‰¬Ó¬ ¤ı— ı…ı˝+Ó¬ ¸—‡…± √õ∂Ì±˘œ ˝˘ ˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œ/ ¤˝◊

¸—‡…±√õ∂Ì±˘œı˛ øÚÒ±Ú 10 ¤ı— ”̃̆  ’Ç¬ ïı± √õ∂Ó¬œfl¬ó &ø˘ ˝˘ 0, 1, 2, 3, 4, 5, 6, 7, 8, › 9 ÒÚ±Rfl¬

ı± ŸÌ±Rfl¬ Œ˚ Œfl¬±ÀÚ± ¬Û”Ì«¸—‡…±Àfl¬ ’±˜ı˛± √õ∂fl¬±˙ fl¬øı˛ øÚ•ßø˘ø‡Ó¬ Î¬◊¬Û±À˚˛/
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± 2 4 5 1  =  ± (2×103 + 4 ×102 + 5 ×101 + 1× 100)

¸˝¶⁄ ˙Ó¬fl¬ ˙fl¬ ¤fl¬fl¬

’ Ç ¬ ’ Ç ¬ ’ Ç ¬ ’ Ç ¬

¤˝◊ ¸—‡…±øÈ¬ÀÓ¬ ¸Àı«±B‰¬ ª±Ú±Ç¬ ”̃̆ … ˝˘ 2 √õ∂Ó¬œfl¬øÈ¬ı˛ ˚±ı˛ ¶ö±Ú±Ç¬˜”˘… 2×103 ¤ı— ¸ı«øÚ•ß ¶ö±Ú±Ç¬˜”˘…

˝˘ 1 √õ∂Ó¬œfl¬øÈ¬ı˛ ˚±ı˛ ¶ö±Ú±Ç¬˜”˘… 1×100

Œ˚À˝Ó≈¬ ’ı¶ö±Úøˆ¬øMfl¬ ¸—‡…±√õ∂Ì±˘œÀÓ¬ Œ˚ Œfl¬±Ú ¸—‡…±˚˛ ı…ı˝+Ó¬ √õ∂øÓ¬øÈ¬ ’ÀÇ¬ı˛ øÚÊ¶§ ¶ö±Ú±Ç¬˜”˘… øÚø«©Ü,

123 ¸—‡…±øÈ¬ ¤ı— 231 ¸—‡…±øÈ¬ fl¬‡Ú› ’øˆ¬iß Ú˚˛, ˚ø› Î¬◊ˆ¬˚˛ ¸—‡…±ÀÓ¬ ◊̋ ¤fl¬ ◊̋ ı˛fl¬˜ ’ÀÇ¬ı˛ ı…ı˝±ı˛ fl¬ı˛±

˝À˚˛ÀÂ/

˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œÀÓ¬ Œ˚ Œfl¬±Ú ı±ô¶∏ı ¸—‡…±Àfl¬, Î¬◊±˝ı˛Ì¶§ı˛+¬Û Òı˛± ˚±fl¬ ±5 274·608 Œfl¬ ’±˜ı˛± √õ∂fl¬±ı˛
fl¬øı˛ øÚ•ßø˘ø‡Ó¬ Î¬◊¬Û±À˚˛/

±5274·608 = ±(5×103+2×102+7×101 + 4×100 + 6×10–1+ 0×10–2 + 8×10–3)

    ¤fl¬ ˙±—˙ ¤fl¬ ˙Ó¬±—˙ ¤fl¬ ¸˝¶⁄±—˙

¤˝◊ Î¬◊±˝ı˛ÌøÈ¬ÀÓ¬ ¸ı«øÚ•ß ¶ö±Ú±Ç¬ ”̃̆ … ı˛À˚˛ÀÂ Î¬±Ú øÀfl¬ı˛ ¸ı«À˙¯∏ ’Ç¬øÈ¬ı˛ ’Ô«±» 4-¤ı˛ ˚±ı˛ ¶ö±Ú±Ç¬
”̃̆ … 8×10–3/ ¤˝◊ ¸—‡…±øÈ¬ÀÓ¬ 5274 ¤ı— 608 ¤ı˛ ˜ÀÒ… ı…ı˝+Ó¬ øıj≈øÈ¬ ï·ó ˙ø˜fl¬ øıj≈ ıÀ˘ ¬Ûøı˛ø‰¬Ó¬/

Œfl¬±Ú ı±ô¶∏ı ¸—‡…±ı˛ Î¬◊¬ÛÀı˛±Mê Î¬◊¬Û±À˚˛ ¸•x¸±ı˛ÀÌı˛ Œé¬ÀS ı…ı˝+Ó¬ 10 ¤ı˛ ‚±Ó¬ ¸œø˜Ó¬ ¸—‡…fl¬ Ú±› ˝ÀÓ¬

¬Û±Àı˛/ Œ˚˜Ú,   Œfl¬ √õ∂fl¬±ı˛ fl¬ı˛ÀÓ¬ ˝Àı ¤˝◊ˆ¬±Àıñ

  = 1·7320508075688...........

= 1×100 + 7×10–1 + 3 ×10–2 + 2×10–3+0×10–4+5×10–5+0×10–6

+8×10–7+0×10–8+7×10–9+5×10–10+6×10–11

+8×10–12+8×10–13+............

øZ√õ∂Ó¬œfl¬œ ¸—‡…± √õ∂Ì±˘œ – ¤˝◊ ¸—‡…±√õ∂Ì±˘œı˛ øÚÒ±Ú 2 ’Ó¬¤ı, ˜±S ≈øÈ¬ øˆ¬iß √õ∂Ó¬œÀfl¬ı˛ ¸±˝±À˚… Œ˚

Œfl¬±Ú ¸—‡…±Àfl¬ √õ∂fl¬±˙ fl¬ı˛ÀÓ¬ ˝˚˛ øZ√õ∂Ó¬œfl¬œ ¸—‡…± √õ∂Ì±˘œÀÓ¬/ ¤˝◊ √õ∂Ó¬œfl¬≈øÈ¬ ˝˘ 0 › 1/ ¤Àı˛Àfl¬ ı˘± ˝˚˛

øZ‰¬˘±Ç¬ ı± ◊̋—Àı˛ÊœÀÓ¬ BIT (BInary digiT)/

øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œÀÓ¬ Œ˚ Œfl¬±Ú ¸—‡…±˝◊ ˝˘ fl¬À˚˛fl¬øÈ¬ ï«’Ôı± ’¸œ˜ ¸—‡…fl¬ó 0 › 1 ¤ı˛ ¸˜±˝±ı˛/

Î¬◊±˝ı˛Ì ¶§ı˛+¬Û, 1 0 1 1 0 1 ¤˝◊ øZ√õ∂Ó¬œfl¬œ ¸—‡…±øÈ¬ ¤ı— ˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œı˛ 45 ¸—‡…±øÈ¬ √õ∂fl‘¬¬ÛÀé¬ ¤fl¬˝◊

¸—‡…±ñ

101101 ïøZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œÀÓ¬ó

= 1×25 + 0×24 + 1×23 + 1×22 + 0×21 + 1×20

=32 + 0 + 8 + 4 + 0 + 1
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= 45 ï˙ø˜fl¬ ¸—‡…± √õ∂Ì±˘œÀÓ¬ó

¸—‡…±√õ∂Ì±˘œı˛ øÚÒ±ÚÀfl¬ ı…ı˝±ı˛ fl¬Àı˛ ’±˜ı˛± ø˘‡ÀÓ¬ ¬Û±øı˛

(101101)2 = (45)10

˙ø˜fl¬ øıj≈ı˛ ˜Ó¬, øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œÀÓ¬ ı…ı˝±ı˛ fl¬ı˛± ˝˚˛ ’Ò«±—˙øıj≈/ Œ˚˜Úñ

(101·1101)2 = 1 × 22 + 0× 21 + 1×20 + 1 ×2–1 + 1×2–2+

0×2–3 + 1 ×2–4

= 4 + 0 + 1 + ·5 + ·25 + 0 + ·0625

= (5·8125)10

’©Ü√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œ – ¤˝◊ ¸—‡…±√õ∂Ì±˘œı˛ øÚÒ±Ú ’±È¬/ ’Ô«±», ¤˝◊ ¸—‡…±√õ∂Ì±˘œÀÓ¬ ’±È¬øÈ¬ øˆ¬iß √õ∂Ó¬œfl¬

ı…ı˝±ı˛ fl¬ı˛± ˝˚˛/ ı…ı˝+Ó¬ ’±È¬øÈ¬ √õ∂Ó¬œfl¬ ˝˘ 0, 1, 2, 3, 4, 5, 6, › 7

Î¬◊±˝ı̨Ìñ

(5124)8 = 5×83 + 1×82 + 2×81 + 4×80

= 2560 + 64 + 16 + 4
= (2644)10

(137·25)8 = 1×82+3×81+7×80+2×8–1+5×8–2

= 64 + 24 + 7 + 0·25 + 0·078125
= (95·328125)10

(1 3 7 ·25)8 ¤˝◊ ’©Ü √õ∂Ó¬œfl¬œ ¸—‡…±ÀÓ¬ ı…ı˝+Ó¬ (·) øıj≈øÈ¬ ˝˘ ’©Ü±—˙øıj≈/

Œ ∏̄±h¬˙ √õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œ – ¤˝◊ ¸—‡…±√õ∂Ì±˘œı˛ øÚÒ±Ú ˝˘ Œ¯∏±˘/ Œ˚ Œ¯∏±˘øÈ¬ øˆ¬iß √õ∂Ó¬œfl¬ ı…ı˝±ı˛

fl¬ı˛± ˝ ˛̊ Œ¸&ø˘ ˝˘ 0, 1, 2, 3, 4, 5, 6, 7 8, 9, A, B, C, D, E ¤ı— F. ˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œÀÓ¬
¤Àı˛ ˜±Ú ˚Ô±SêÀ˜ 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 ¤ı— 15/

Î¬◊±˝ı̨Ìñ

( 5 A 3 4 F) 16 = 5×164 + 10 × 163 + 3 ×102 + 4 ×101 + 15×100

= 327680 + 40960 + 300 + 40 + 15
= (368995)10

øıøˆ¬iß ¸—‡…±√õ∂Ì±˘œı˛ ı…ı˝±ı˛ – ˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œı˛ ¸±ÀÔ ◊̋ ’±˜ı˛± ¸ıÀ‰¬À ˛̊ Œıø˙ ¬Ûøı˛ø‰¬Ó¬ ¤ı— ’ˆ¬…ô¶∏

Œı˛±˜±Ú ¸—‡…± √õ∂Ì±˘œ › ’±˜ı˛± fl¬‡Ú› fl¬‡Ú› ı…ı˝±ı˛ fl¬øı˛/ øfl¬c ø˝À¸ı ı± ·ÌÚ±ı˛ √õ∂À˚˛±ÊÚ ˝À˘ ◊̋ ’±˜ı˛±

˙ø˜fl¬ ¸—‡…± √õ∂Ì±˘œÀÓ¬ ◊̋ øÙ¬Àı˛ ˚± ◊̋/ ¤ı˛ fl¬±ı˛Ì ˝˘ ˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œı˛ øÚÒ±Ú ˝˘ ˙, ˚± ‡≈ı Œı˙œ Ú˚˛,
’±ı±ı˛ fl¬˜› Ú˚˛/ ¸—‡…±√õ∂Ì±˘œı˛ øÚÒ±Ú ˚Ó¬ fl¬˜ÀÓ¬ Ô±fl¬Àı Ó¬Ó¬˝◊ ¸—‡…± √õ∂fl¬±À˙ ’Ç¬¸—‡…± ı±h¬ÀÓ¬ Ô±fl¬Àı/

Œ˚˜Úñ˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œı˛ 215 ï’Ç¬ ¸—‡…± øÓ¬Úó ¸—‡…±øÈ¬ øZ√õ∂Ó¬œfl¬œ ¸—‡…± ˛̊ √õ∂fl¬±˙ fl¬ı˛À˘ “±h¬±Àı 11010111
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ï’Ç¬¸—‡…± ’±È¬ó ¤ı— Œ¯∏±h¬˙ √õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œÀÓ¬ ¤øÈ¬ ˝Àı D7 ï’Ç¬¸—‡…± ≈̋ ◊ó/ ¸—‡…±√õ∂Ì±˘œı˛ øÚÒ±Ú Œı˙œ

˝À˘ ¸—‡…±ı˛ øıô¶∏±ı˛ fl¬À˜ øÍ¬fl¬ ◊̋/ øfl¬c ·ÌÚ±ı˛ Œé¬ÀS øfl¬Â≈È¬± ’ ≈̧øıÒ±ÊÚfl¬/ ¤ ◊̋ ¸˜ô¶∏ fl¬±ı˛ÀÌ øZ√õ∂Ó¬œfl¬œ, ’©Ü√õ∂Ó¬œfl¬œ

ı± Œ¯∏±h¬¯∏ √õ∂Ó¬œfl¬œ ¸—‡…± √õ∂Ì±˘œ ˜±Úı ˜øô¶∏©® Z±ı˛± ·ÌÚ±ı˛ ¬ÛÀé¬ ‡≈ı ¤fl¬È¬± ≈̧øıÒ±ÊÚfl¬ Ú˚˛/ ¤ı˛± ıı˛— Δı≈…øÓ¬Úƒ
¬Ûøı˛·ÌÀfl¬ı˛ fl¬˜«¸˝±˚˛fl¬/ øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œ Δı≈…øÓ¬fl¬ ˜±Ò…À˜ı˛ ¬ÛÀé¬ øıÀ˙¯∏ ¶ú‘øÓ¬¸˝±˚˛fl¬, fl¬±ı˛Ì øZ√õ∂Ó¬œfl¬

¸—‡…±√õ∂Ì±˘œÀÓ¬ Œ˚ ≈øÈ¬ øˆ¬iß √õ∂Ó¬œfl¬ ı± øZ‰¬˘±Ç¬ (0 ¤ı— 1ó ı…ı˝±ı˛ fl¬ı˛± ˝˚˛ Ó¬±Àı˛Àfl¬ ¬Ûı˛¶ÛÀı˛ı˛ øı¬Ûı˛œÓ¬

ı± ¬Ûøı˛¬Û”ı˛fl¬ ıÀ˘ ˆ¬±ı± ˚±˚˛/ Œ˚˜Úñ‘1’ Œfl¬ ˚ø ˆ¬±ı± ˚±˚˛ ëÎ¬◊¬Ûø¶öÓ¬í, Ó¬±˝À˘ ‘0’ ¤ı˛ ’Ô« ’ı˙… ◊̋ ë’Ú≈¬Ûø¶öÓ¬íÄ

‘1’ Œfl¬ ˚ø Òøı˛ ë˝“…±í, Ó¬Àı ‘0’ ¤ı˛ ˜±ÀÚ ¶§±ˆ¬±øıfl¬ ˆ¬±Àı ◊̋ ëÚ±í/ ’±˜±Àı˛ ı…ı˝+Ó¬ øıøˆ¬iß Δı≈…øÓ¬fl¬ ˚La
ı± ˚La±—˙ ≈øÈ¬ øˆ¬iß Δı≈…øÓ¬fl¬ ’ı¶ö±ÀÚ ø¶öøÓ¬˙œ˘ˆ¬±Àı ŒÔÀfl¬ fl¬˜«¸•Û±Ú fl¬Àı˛/ Œ˚˜Úñ¤fl¬øÈ¬ Δı≈…øÓ¬fl¬ ’±À˘±

˝˚˛ ¸√õ∂ˆ¬ Ú˚˛ÀÓ¬± øÚ©xˆ¬/ ¤˝◊ ≈øÈ¬ øˆ¬iß ¬Ûı˛¶Ûı˛ øı¬Ûı˛œÓ¬ Δı≈…øÓ¬fl¬ ’ı¶ö±ÚÀfl¬ Œı±Á¬±ÀÓ¬ ≈øÈ¬ øˆ¬iß √õ∂Ó¬œfl¬ ‘0’
¤ı— ë1’ ı…ı˝±ı˛ fl¬ı˛± Œ˚ÀÓ¬ ¬Û±Àı˛/ øı¬Ûı˛œÓ¬ ‘ø©Üˆ¬øº ŒÔÀfl¬ ı˘± ˚±˚˛ Œ˚, ‘0’ ¤ı— ‘1’ ¤ ◊̋ ≈̋ ◊ øZ‰¬˘±Ç¬Àfl¬

’Ú±˚˛±À¸ ”̧ø‰¬Ó¬ fl¬ı˛± Œ˚ÀÓ¬ ¬Û±Àı˛ ≈øÈ¬ øˆ¬iß Δı≈…øÓ¬fl¬ ’ı¶ö±Ú¬ ïΔı≈…øÓ¬fl¬ voltage) ¤ı˛ ¸±˝±À˚…/ ¤ ◊̋ÊÚ… ıÓ«¬˜±Ú
Δı≈…øÓ¬Úƒ¬ ¬Ûøı˛·ÌÀfl¬ı˛ ·ÌÚ±fl¬±À˚« ı…ı˝+Ó¬ ˝˚˛ øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œ/ ¤˝◊ ¸—‡…±√õ∂Ì±˘œÀÓ¬ øfl¬ˆ¬±Àı Œ˚±·, øıÀ˚˛±·,

&Ì ¤ı— ˆ¬±· fl¬ı˛± ˝˚˛ Ó¬±ı˛ ’±À˘±‰¬Ú± fl¬ı˛± ˝À˚˛ÀÂ ¬Ûı˛ıÓ«¬œ ’Ú≈ÀBÂÀ/

øZ√õ∂Ó¬œfl¬œ ¸—‡…± ŒÔÀfl¬ ˙ø˜fl¬ ¸—‡…± ˛̊ ı˛+¬Û±ôL√ı˛ – ’±˜ı˛± ˝◊øÓ¬¬Û”Àı«˝◊ ŒÀ‡øÂ, øZ√õ∂Ó¬œfl¬œ ¸—‡…±˚˛

ı…ı˝+Ó¬ øZ‰¬˘±Ç¬&ø˘ı˛ ¶ö±Ú±Ç¬ ”̃̆ … ı…ı˝±ı˛ fl¬Àı˛ øfl¬ˆ¬±Àı ¸—‡…±øÈ¬ı˛ ¸˜˜±Ú ˙ø˜fl¬ ¸—‡…± ¬Û±›˚˛± ˚±˚˛/ ÚœÀ‰¬

’±ı˛› øfl¬Â≈ Î¬◊±˝ı˛Ì Œ›˚˛± ˝˘/

Î¬◊±˝ı˛Ì-1 :
(111001)2 = 1× 25 + 1 ×24 + 1×23 +0×22 + 0×21 + 1×20

= (32 + 16 + 8 + 0 + 0 + 1)0
= (57)

10

Î¬◊±˝ı˛Ì-2 :
(1011·101)2 = 1×23 + 0×22+1×21+1×20+1×2–1+0×2–2+1×2–3

= (8 + 0 + 2 + 1 +·5 + 0 + ·125)10
= (11·625)10

Î¬◊±˝ı˛Ì-3 :
(0·001101)2 = 0×20 + 0 × 2–1

 + 0 × 2–2+ 1 × 2–3+  1 × 2–4 + 0 × 2–5 + 1×2–6

= (0 + 0 + 0 + 0 ·125 + 0·0625 + 0 + 0·015625)10
= (0·203125)10

˙ø˜fl¬ ¸—‡…± ŒÔÀfl¬ øZ√õ∂Ó¬œfl¬œ ¸—‡…± ˛̊ ı˛+¬Û±ôL√ı˛ – ¤˝◊ ı˛+¬Û±ôL√ı˛ fl¬ı˛± ˚±˚˛ ¤fl¬±øÒfl¬ Î¬◊¬Û±À˚˛/ ÚœÀ‰¬

≈≈øÈ¬ ¬ÛX¬øÓ¬ ’±À˘±‰¬Ú± fl¬ı˛± ˝˘/

√õ∂Ô˜ ¬ÛX¬øÓ¬ – ˙ø˜fl¬ ¸—‡…±Àfl¬ 2 ¤ı˛ øıøˆ¬iß ‚±ÀÓ¬ı˛ ¸˜ø©Üı˛+À¬Û √õ∂fl¬±˙ fl¬Àı˛ Œfl¬±Ú ˙ø˜fl¬ ¸—‡…±ı˛ ¸˜˜±Ú
øZ√õ∂Ó¬œfl¬œ ¸—‡…± ¬Û±›˚˛± ˚±˚˛/ ¤˝◊ ¬ÛX¬øÓ¬ÀÓ¬ ÚœÀ‰¬ı˛ Âfl¬øÈ¬ Œı˙ Î¬◊¬ÛÀ˚±·œ/
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 .............. 27  26  25  24  23  22  21  20  2–1  2–2  2–3  2–4   2–5      ..............

 .............. 128 64  32  16  8   4   2  1 ·5   ·25  ·125 ·0625 ·03125   ..............

Î¬◊±˝ı˛Ì-1 :
(36)10 = (32 + 4)10

= 25 + 22

= 1×25 + 0 ×24 + 0×23+1×22 + 0×21 + 0×20

= (100100)2
Î¬◊±˝ı˛Ì-2 :

(171)10 = 128+32+8+2+1
= 26 + 25 + 23 + 21 + 20

= 1×26 + 1×25 + 0×24 + 1×23 + 0×22+1×21+1×20

= (1101011)2
Î¬◊±˝ı˛Ì-3 :
(53·625)10 = 32 + 16 + 4 + 1 + ·5 + ·125

= 25 + 24 + 22 + 20 + 2–1 + 2–3

= 1×25+1×24+0×23+1×22+0×21+1×20+1×2–1+0×2–2+1×2–3

= (110101·101)2
Î¬◊±˝ı˛Ì-4 :

(21·8125)10= 16+4+1+1+·5 + ·25+·0625

= 24 + 22 +20 + 2–1 + 2–2 +2–4

= 1×24+0×23+1×22+0×21+1×20+1×2–1+1×2–2+0×2–3+1×2–4

= (10101·1101)2

øZÓ¬œ ˛̊ ¬ÛX¬øÓ¬ – &Ì-ˆ¬±· ¬ÛX¬øÓ¬

¤˝◊ ¬ÛX¬øÓ¬ÀÓ¬ Œfl¬±Ú ˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œı˛ ¬Û”Ì«¸—‡…±Àfl¬ Ó¬±ı˛ ¸¸˜±Ú øZ√õ∂Ó¬œfl¬œ ¸—‡…±˚˛ ı˛”¬Û±ôL√øı˛Ó¬ fl¬ı˛± ˝˚˛

ˆ¬±·√õ∂øSê˚˛±ı˛ ¸±˝±À˚…/ ˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œÀÓ¬ Œfl¬±Ú ¸—‡…±Àfl¬ 2 Z±ı˛± ˆ¬±· fl¬ı˛À˘ ˆ¬±·À˙ ∏̄ ˝ ˛̊ 0 ı± 1/ ˆ¬±·Ù¬˘

˚ø 0 ¤ı˛ Œı˙œ ˝˚˛ Ó¬±˝À˘ Œ¸˝◊ ˆ¬±·Ù¬˘Àfl¬ ¬Û≈Úı˛±˚˛ 2 Z±ı˛± ˆ¬±· fl¬ı˛ÀÓ¬ ˝Àı ¤ı— ˆ¬±·À˙¯∏Àfl¬ ø˘ø¬¬ÛıX¬

fl¬ı˛ÀÓ¬ ˝Àı/ ¤˝◊ ˆ¬±·√õ∂øSê˚˛± Ó¬Ó¬é¬Ì ‰¬˘ÀÓ¬ Ô±fl¬Àı ˚Ó¬é¬Ì Ú± ˆ¬±·Ù¬˘ 0 ˝ÀBÂ/ Œ˚À˝Ó≈¬, øZ√õ∂Ó¬œfl¬œ ¸—‡…±ı˛

¸ı«±øÒfl¬ ¸±Ô«fl¬ (most significant) øZ‰¬˘±Ç¬øÈ¬ 2 ¤ı˛ ¸Àı«±B‰¬ ‚±Ó¬¬ ¤ı˛ ¸±ÀÔ ≈̊Mê ¤ı— ¸ı«±øÒfl¬ ’¸±Ô«fl¬

øZ‰¬˘±Ç¬øÈ¬ 2 ¤ı˛ ¸ı«øÚ•ß ‚±Ó¬ ¸±ÀÔ ≈̊Mê, ˆ¬±·√õ∂øSê˚˛±˚˛ ¬Û±›˚˛± ¸ı«À˙¯∏ ˆ¬±·À˙¯∏øÈ¬ ˝˘ øZ√õ∂Ó¬œfl¬œ ¸—‡…±ı˛ ¸ı«±øÒfl¬

¸±Ô«fl¬ ’Ç¬ ¤ı— ¸ı«√õ∂Ô˜ ˆ¬±·À˙¯∏øÈ¬ øZ√õ∂Ó¬œfl¬œ ¸—‡…±ı˛ ¸ı«øÚ•ß ¸±Ô«fl¬ ’Ç¬/

Î¬◊±˝ı˛Ì – ˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œı˛ 183 ¸—‡…±øÈ¬Àfl¬ øZ√õ∂Ó¬œfl¬œ ¸—‡…±˚˛ ı˛+¬Û±ôL√ı˛ fl¬ı˛/
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¸˜±Ò±Ú –

  
  
  
  
  
  
  
  
  

 

∴ (183)10 = (100110111)2

øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œÀÓ¬ Œfl¬±Ú ˆ¬¢ü±—˙ ¸—‡…±˚˛ ’Ò«±—˙ øıj≈ı˛ ¬Ûı˛ıÓ«¬œ øZ‰¬˘±Ç¬&ø˘ 2¤ı˛ ŸÌ±Rfl¬ ‚±Ó¬ ¤ı˛
¸±ÀÔ ¸•Ûfl«¬ ≈̊Mê/ ’Ó¬¤ı— ˆ¬¢ü±—˙-¸—‡…±øÈ¬Àfl¬ 2 Z±ı˛± ·≈Ì fl¬ı˛À˘ &ÌÙ¬À˘ı˛ ¬Û”Ì«±—˙ ˝Àı 0 ’Ôı± 1/ ¤˝◊

¬Û”Ì«±—˙øÈ¬ ˝˘ ’Ò«±—˙øıj≈ı˛ ¬Ûı˛ıÓ«¬œ √õ∂Ô˜ ¸±Ô«fl¬ ’Ç¬/ ·≈ÌÙ¬À˘ı˛ ¬Û”Ì«±—˙øÈ¬Àfl¬ ı± øÀ˚˛ √õ∂±l ˆ¬¢ü±—˙øÈ¬Àfl¬ ¬Û≈Úı˛±˚˛

2 Z±ı˛± &Ì fl¬ı˛À˘ &ÌÙ¬À˘ı˛ ¬Û”Ì«±—˙øÈ¬ ˝Àı ’Ò«±—˙øıj≈ı˛ ¬Ûı˛ıÓ«¬œ øZÓ¬œ˚˛ ¸±Ô«fl¬ ’Ç¬/ ¤˝◊ &Ì√õ∂øSê˚˛± Sê˜±∞´À˚˛

‰¬±ø˘À ˛̊ Œ·À˘ ’Ò«±—˙øıj≈ı˛ ¬Ûı˛ıÓ«¬œ øZ‰¬˘±Ç¬ &ø˘Àfl¬ ¬Û±› ˛̊± ˚±Àı/ ¤ ◊̋̂ ¬±Àı &Ì√õ∂øSê ˛̊± ˛̊ √õ∂±l øZ√õ∂Ó¬œfl¬œ ˆ¬¢ü±—˙øÈ¬
¸¸œ˜ Ú± ˝À˚˛ ’±ı‘M ˆ¬¢ü±—˙ ı± Œ¬ÛÃÚ–¬Û≈øÚfl¬ Sêø˜fl¬ ˆ¬¢ü±—˙ ˝ÀÓ¬ ¬Û±Àı˛/

Î¬◊±˝ı˛Ì-1 : (·145)10 Œfl¬ øZ√õ∂Ó¬œfl¬œ ¸—‡…±˚˛ ı˛+¬Û±ôL√ı˛ fl¬ı˛/

¸˜±Ò±Ú –

˙ø˜fl¬ ˆ¬¢ü±—˙ 2 Z±ı˛± &Ì &ÌÙ¬À˘ı˛ ¬Û”Ì«±—˙
0·145 ·145 × 2 = ·290 0 ï√õ∂Ô˜ ¸±Ô«fl¬ ’Ç¬ó
0·29 ·29 × 2 = ·58 0
0·58 ·58 × 2 = 1·16 1
0·16 ·16 × 2 = ·32 0
0·32 ·32 × 2 = ·64 0
0·64 ·64 × 2 = 1·28 1
0·28 ·28 × 2 = ·56 0
0·56 ·56 × 2 = 1·12 1
0·12 ·12 × 2 = ·24 0
· · ·
· · ·
· · ·
· · ·
∴ (·145)10 = (·001001010.......)2
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Î¬◊±˝ı˛Ì-2 : (0·6875)10   Œfl¬ øZ√õ∂Ó¬œfl¬œ ˆ¬¢ü±—À˙ ı˛+¬Û±ôL√ı˛ fl¬ı˛/

¸˜±Ò±Ú –

˙ø˜fl¬ ˆ¬¢ü±—˙ 2 Z±ı˛± &Ì &ÌÙ¬À˘ı˛ ¬Û”Ì«±—˙

0·6875 ·6875 × 2 = 1·3750 1 ï√õ∂Ô˜ ¸±Ô«fl¬ ’Ç¬ó
0·375 ·375 × 2 = ·750 0
0·75 ·75 × 2 = 1·50 1
0·5 ·5 × 2 = 1·0 1
∴ (0·6875)10 = (0·1011)2

Î¬◊±˝ı˛Ì-3 : (0·9)10 Œfl¬ øZ√õ∂Ó¬œfl¬œ ˆ¬¢ü±—À˙ ı˛+¬Û±ôL√ı˛ fl¬ı˛/

¸˜±Ò±Ú –

˙ø˜fl¬ ˆ¬¢ü±—˙ 2 Z±ı˛± &Ì &ÌÙ¬À˘ı˛ ¬Û”Ì«±—˙

0·9 ·9 × 2 = 1·8 1 ï√õ∂Ô˜ ¸±Ô«fl¬ ’Ç¬ó
0·8 ·8 × 2 = 1·6 1
0·6 ·6 × 2 = 1·2 1
0·2 ·2 × 2 = 0·4 0
0·4 ·4 × 2 = 0·8 0
0·8 ·8 × 2 = 1·6 1
0·6 ·6 × 2 = 1·2 1
· · ·
· · ·
· · ·
· · ·
∴ (0·9)10 = (·11100 (1100))2
                  ’±ı‘M

Î¬◊±˝ı˛Ì-4 : (34·875)10 Œfl¬ øZ√õ∂Ó¬œfl¬œ ¸—‡…±˚˛ ı˛+¬Û±ôL√ı˛ fl¬Àı˛±/
¸˜±Ò±Ú – √õ∂ÔÀ˜ √õ∂M ¸—‡…±øÈ¬ı˛ ¬Û”Ì«±—˙Àfl¬ ˆ¬±· √õ∂øSê˚˛±ı˛ ¸±˝±À˚… ¸˜˜±Ú øZ√õ∂Ó¬œfl¬œ ¸—‡…±˚˛ ı˛”¬Û±ôL√ı˛ fl¬ı˛±

˚±fl¬ñ

2 34
2 17
2 8
2 4
2 2
2 1

0

∴ (34)10 = ( 1 00010)2
¤ı±ı˛ √õ∂M ¸—‡…±øÈ¬ı˛ ˆ¬¢ü±—˙Àfl¬ ’Ô«±» 0·875 Œfl¬ &Ì√õ∂øSê˚˛±ı˛ ¸±˝±À˚… ¸˜˜±Ú øZ√õ∂Ó¬œfl¬œ ˆ¬¢ü±—À˙ ı˛+¬Û±ôL√ı˛

fl¬ı˛± ˚±fl¬/

0
1
0
0
0
1

ˆ¬±·À˙ ∏̄

..........ï¸ı«±øÒfl¬ ¸±Ô«fl¬ ’Ç¬ó
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˙ø˜fl¬ ˆ¬¢ü±—˙ 2 Z±ı˛± &Ì &ÌÙ¬À˘ı˛ ¬Û”Ì«±—˙

0·875 ·875 × 2 = 1·750 1ï’Ò«±—˙ øıj≈ı˛ ¬Ûı˛ √õ∂Ô˜ ¸±Ô«fl¬ ’Ç¬ó

0·75 ·75 × 2 = 1·50 1

0·5 ·5 × 2 = 1·0 1

∴ (0·875)10 = (0·111)2

∴ √õ∂M ¸—‡…±øÈ¬Àfl¬ øZ√õ∂Ó¬œfl¬œ ¸—‡…±˚˛ ı˛+¬Û±ôL√ı˛ fl¬ı˛À˘ “±h¬±˚˛

   (34·875)10 = (100010·111)2

˙ø˜fl¬ ¸—‡…± √õ∂Ì±˘œ ŒÔÀfl¬ ’©Ü√õ∂Ó¬œfl¬œ ı± Œ ∏̄±h¬ ∏̄ √õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œÀÓ¬ ı˛+¬Û±ôL√ı˛ –

˙ø˜fl¬ ¸—‡…± √õ∂Ì±˘œ ŒÔÀfl¬ Œ˚ˆ¬±Àı øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œÀÓ¬ ı˛+¬Û±ôL√ı˛ fl¬ı˛± ˝À˚˛ÀÂ Î¬◊¬ÛÀı˛ı˛ ’Ú≈ÀBÂÀ øÍ¬fl¬

¤fl¬˝◊ øÚ˚˛À˜ ˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œ ŒÔÀfl¬ ’©Ü√õ∂Ó¬œfl¬œ ı± Œ¯∏±h¬¯∏ √õ∂Ó¬œfl¬œ ¸—‡…± √õ∂Ì±˘œÀÓ¬ ı˛+¬Û±ôL√ı˛ fl¬ı˛± ˚±˚˛/

Ó¬Àı ¤Àé¬ÀS 2 Z±ı˛± &Ììˆ¬±· ¤ı˛ ¬Ûøı˛ıÀÓ«¬ øÚÒ±Ú ¸—‡…± 8 ï’©Ü √õ∂Ó¬œfl¬œ ¸—‡…± √õ∂Ì±˘œı˛ Œé¬ÀSó ı± øÚÒ±Ú¸—‡…±

16 ïŒ¯∏±h¬˙ √õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œı˛ Œé¬ÀSó Z±ı˛± &Ìˆ¬±· fl¬ı˛ÀÓ¬ ˝Àı/ ÚœÀ‰¬ ¤˝◊ ı˛+¬Û±ôL√Àı˛ı˛ fl¬À˚˛fl¬øÈ¬ Î¬◊±˝ı˛Ì

Œ› ˛̊± ˝˘/

Î¬◊±˝ı˛Ì-1 : (215)10 ¸—‡…±øÈ¬Àfl¬ ’©Ü√õ∂Ó¬œfl¬œ ¸—‡…±˚˛ ı˛+¬Û±ôL√ı˛ fl¬ı˛/

¸˜±Ò±Ú –      8 2 15
8 2 6
8 3

0

∴ (215)10 = (327)8

Î¬◊±˝ı˛Ì-2 : (317·45)10 ¸—‡…±øÈ¬Àfl¬ ’©Ü√õ∂Ó¬œfl¬œ ¸—‡…±˚˛ ı˛+¬Û±ôL√ı˛ fl¬ı˛/

¸˜±Ò±Ú – √õ∂ÔÀ˜ (317)10 Œfl¬ ’©Ü√õ∂Ó¬œfl¬œ ¸—‡…±˚˛ ı˛+¬Û±ôL√ı˛ fl¬ı˛± ˝˘ñ

8 317
8 3 9
8 4

0

∴ (317)10 = (475)8

5
7
4

ˆ¬±·À˙ ∏̄

7
2
3

ˆ¬±·À˙ ∏̄
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¤ı±ı˛ (0·45)10 Œfl¬ ’©Ü √õ∂Ó¬œfl¬œ ˆ¬¢ü±—À˙ ı˛+¬Û±ôL√ı˛ fl¬ı˛± ˝˘ñ

˙ø˜fl¬ ˆ¬¢ü±—˙ 8 Z±ı˛± &Ì &ÌÙ¬À˘ı˛ ¬Û”Ì«±—˙
0·45 ·45 × 8 = 3·60 3
0·6 ·6 × 8 = ·48 0
0·48 ·48 × 8 = 3·84 3
0·84 ·84 × 8 = 6·72 6
0·72 ·72 × 8 = 5·76 5
0·76 ·76 × 8 = 6·08 6
0·08 ·08 × 8 = ·64 0
0·64 ·64 × 8 = 5·12 5
. . .
. . .
. . .
∴ (0·45)10 = (0·30365605....)8
∴ √õ∂M ¸—‡…±øÈ¬ı˛ ¸˜˜±Ú ’©Ü√õ∂Ó¬œfl¬œ ¸—‡…±øÈ¬ ˝˘
(317·45)10= (475·30365605.........)8
^©Üı… – Œfl¬±Ú ¸—‡…±√õ∂Ì±˘œÀÓ¬ Œfl¬±Ú› ¤fl¬øÈ¬ ¸—‡…±˚˛ ˆ¬¢ü±—˙øıj≈ı˛ ¬Ûı˛ ¸¸œ˜ ¸—‡…fl¬ ¸±Ô«fl¬ ’Ç¬ Ô±fl¬À˘›

’Ú… Œfl¬±Ú ¸—‡…±√õ∂Ì±˘œÀÓ¬ Ó¬± ¸¸œ˜ ¸—‡…fl¬ Ú±› Ô±fl¬ÀÓ¬ ¬Û±Àı˛/
Î¬◊±˝ı˛Ì-3 : (2179·125)10 ¸—‡…±øÈ¬Àfl Œ¯∏±h¬˙ √õ∂Ó¬œfl¬œ ¸—‡…±˚˛ ı˛+¬Û±ôL√ı˛ fl¬ı˛/
¸˜±Ò±Ú – √õ∂ÔÀ˜ √õ∂M ¸—‡…±øÈ¬ ¬Û”Ì«±—˙ ’Ô«±» (2179)10 Œfl¬ ¸˜˜±Ú Œ¯∏±h¬˙ √õ∂Ó¬œfl¬œ ¸—‡…±˚˛ ı˛+¬Û±ôL√ı˛ fl¬ı˛±

˝˘ ˆ¬±·√õ∂øSê˚˛±ı˛ ¸±˝±À˚…

16 2 1 7 9
16 13 6
16 8

0

∴  (2178)10 = (883)16
¤ı±ı˛ √õ∂M ¸—‡…±øÈ¬ı˛ ˆ¬¢ü±—˙ ’Ô«±» (·125)10 Œfl¬ ¸˜˜±Ú Œ ∏̄±h¬ ∏̄ √õ∂Ó¬œfl¬œ ˆ¬¢ü±—À˙ ı”̨¬Û±ôL√ı˛ fl¬ı˛± ˝˘ &Ì√õ∂øSê ˛̊±ı˛

¸±˝±À˚…

˙ø˜fl¬ ˆ¬¢ü±—˙ 16 Z±ı˛± &Ì &ÌÙ¬À˘ı˛ ¬Û”Ì«±—˙

·125 ·125 × 16 = 2·000 2
∴ (·125)10 = (·2)16
∴ √õ∂M ¸—‡…±øÈ¬ı˛ ¸˜˜±Ú Œ¯∏±h¬˙ √õ∂Ó¬œfl¬œ ¸—‡…±øÈ¬ ˝˘ (883·2)16

Î¬◊±˝ı˛Ì-4 : (5274·58)10 ¸—‡…±øÈ¬Àfl Œ¯∏±h¬¯∏ √õ∂Ó¬œfl¬œ ¸—‡…±˚˛ ¬Ûøı˛ÌÓ¬ fl¬ı˛/

¸˜±Ò±Ú – √õ∂ÔÀ˜ ˆ¬±·√õ∂øSê˚˛±ı˛ ¸±˝±À˚… (5274)10 ¤ı˛ ¸˜˜±Ú Œ¯∏±h¬˙ √õ∂Ó¬œfl¬œ ¸—‡…± Œıı˛ fl¬ı˛± ˚±fl¬/

3
8
8

ˆ¬±·À˙ ∏̄
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(A)

∴   (5274) 10  = (149A)16
¤ı±ı˛ (·58)10 Œfl¬ &Ì√õ∂øSê˚˛± Z±ı˛± ¸˜˜±Ú Œ¯∏±h¬˙ √õ∂Ó¬œfl¬œ ˆ¬¢ü±—À˙ ¬Ûøı˛ÌÓ¬ fl¬ı˛± ˚±fl¬/

16 Z±ı˛± &Ì &ÌÙ¬À˘ı˛ ¬Û”Ì«±—˙

·58 × 16 = 9·28 9
·28 × 16 = 4·48 4
·48 × 16 = 7·68 7
·68 × 16 = 10·88        10  ( = A)
·88 × 16 = 14·08 14 ( = E)
·08 × 16 = 1·28 1
·28 × 16 = 4·48 4

. .

. .

. .
  ∴ (·58)10  = (·9 4 7 A E 1 (4 7 A E 1) )16

øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œ ŒÔÀfl¬ ’©Ü√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œÀÓ¬ ı˛+¬Û±ôL√ı˛ –

’©Ü√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œı˛ ’±È¬øÈ¬ øˆ¬iß √õ∂Ó¬œfl¬ ¤ı˛ ¸˜˜±Ú øZ√õ∂Ó¬œfl¬œ ¸—‡…±&ø˘ ÚœÀ‰¬ı˛ ŒÈ¬øıÀ˘ Œ›˚˛± ˝˘/

’©Ü√õ∂Ó¬œfl¬œ ¸—‡…± ¸˜ ±̃Ú øZ√õ∂Ó¬œfl¬œ ¸—‡…± øÓ¬Ú ’ÀÇ¬ √õ∂fl¬±˙

0 0 000
1 1 001
2  10 010
3  11 011
4 100 100
5 101 101
6 110 110

7 111 111

Î¬◊¬ÛÀı˛ı˛ ŒÈ¬øı˘øÈ¬ ı…ı˝±ı˛ fl¬Àı˛ ‡≈ı ¸˝ÀÊ˝◊ √øZõ∂Ó¬œfl¬œ ¸—‡…± ŒÔÀfl¬ ¸˜˜±Ú ’©Ü √õ∂Ó¬œfl¬œ ¸—‡…± ¬Û±›˚˛± Œ˚ÀÓ¬
¬Û±Àı˛/ ¤ÊÚ… √õ∂ÔÀ˜ øZ√õ∂Ó¬œfl¬œ ¸—‡…±˚˛ ı…ı˝+Ó¬ øZ‰¬˘±Ç¬&ø˘ı˛ ˜ÀÒ… ˘ ˆ¬±· fl¬ı˛ÀÓ¬ ˝Àı/ √õ∂øÓ¬øÈ¬ À˘ øÓ¬ÚøÈ¬
fl¬Àı˛ øZ‰¬˘±Ç¬ Ô±fl¬Àı/ øZ√õ∂Ó¬œfl¬œ ¸—‡…±øÈ¬ı˛ ¬Û”Ì«±—À˙ı˛ ÊÚ… ¤ ◊̋ ˘ˆ¬±· qè ˝Àı ’Ò«øıj≈ ŒÔÀfl¬ ı±˜øÀfl¬ ’Ô«±»

ˆ¬±·À˙ ∏̄
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¸ı«øÚ•ß ¸±Ô«fl¬ ’Ç¬ ŒÔÀfl¬ qè fl¬Àı˛ Sê˜˙– ¸ı«±øÒfl¬ ¸±Ô«fl¬ ’ÀÇ¬ı˛ øÀfl¬ ¤À·±ÀÓ¬ ˝Àı ¤ı— √õ∂À˚˛±ÊÀÚ ¸ı«±øÒfl¬
¸±Ô«fl¬ ’ÀÇ¬ı˛ ı±˜øÀfl¬ 0-¤ı˛ Î¬◊¬Ûø¶öøÓ¬ ÒÀı˛ øÚÀÓ¬ ˝Àı/ ¤ÀÓ¬ ¸—‡…±øÈ¬ı˛ ˜±ÀÚı˛ Œfl¬±Ú ¬Ûøı˛ıÓ«¬Ú ˝ ˛̊ Ú±/ ’Ò«±—˙øıj≈ı˛
Î¬±ÚøÀfl¬ı˛ øZ‰¬˘±Ç¬&ø˘ı˛ ÊÚ… ˘ˆ¬±· qè fl¬ı˛ÀÓ¬ ˝Àı ’Ò«±—˙øıj≈ı˛ øÍ¬fl¬ ¬Ûı˛ıÓ«¬œ √õ∂Ô˜ ¸±Ô«fl¬ ’Ç¬ ŒÔÀfl¬/
¤Àé¬ÀS, √õ∂À˚˛±ÊÚ˜Ó¬ øZ√õ∂Ó¬œfl¬œ ¸—‡…±ı˛ ˆ¬¢ü±—˙øÈ¬ı˛ ¬ÛÀı˛ ˙”ÀÚ…ı˛ Î¬◊¬Ûø¶öøÓ¬ Òı˛± Œ˚ÀÓ¬ ¬Û±Àı˛ ˚±ÀÓ¬ √õ∂øÓ¬øÈ¬ À˘
øÓ¬ÚøÈ¬ fl¬Àı˛ øZ‰¬˘±Ç¬ Ô±Àfl¬/ ¤˝◊ˆ¬±Àı ˘øıˆ¬±ÊÀÚı˛ ¬Ûı˛ √õ∂øÓ¬øÈ¬ À˘ı˛ ¸˜˜±Ú ’©Ü√õ∂Ó¬œfl¬œ ¸—‡…± ŒÈ¬øı˘ ŒÔÀfl¬
ŒÀ‡ ¬Ûı˛¬Ûı˛ ıø¸À˚˛ øÀ˘˝◊ ¸˜˜±Ú ’©Ü√õ∂Ó¬œfl¬œ ¸—‡…± ¬Û±›˚˛± ˚±Àı/

Î¬◊±˝ı˛Ì – ÚœÀ‰¬ı˛ ¸—‡…±&ø˘ı˛ ¸˜˜±Ú ’©Ü√õ∂Ó¬œfl¬œ ¸—‡…± Î¬◊X¬±ı˛ fl¬ı˛/

ïfl¬ó   (1101001)2
ï‡ó  (1011·01)2
ï·ó (110·1011011)2
¸˜±Ò±Ú –

ïfl¬ó  ( 1101001)2
= 001  101  001  ïı±˜øÀfl¬ ≈øÈ¬ 0 ıø¸À˚˛ó

= (1  5  1 )8
= (151)8

ï‡ó ( 1011 · 01)2
= 001  011  · 010  ïı±˜øÀfl¬ ≈øÈ¬ 0 ¤ı— Î¬±ÚøÀfl¬ ¤fl¬øÈ¬ 0 ıø¸À˚˛ó

= (1   3  ·  2 )8
= (13 ·2)8

ï·ó (110·1011011)2
= (110 · 101 101 100)2   ïÎ¬±ÚøÀfl¬ ≈øÈ¬ 0 ıø¸À˚˛ó

= (6·554)8

’©Ü √õ∂Ó¬œfl¬œ ¸—‡…± ŒÔÀfl¬ øZ√õ∂Ó¬œfl¬œ ¸—‡…± ˛̊ ı˛+¬Û±ôL√ı˛ –
¤˝◊ ı˛+¬Û±ôL√ı˛ fl¬±À˚«› Î¬◊¬ÛÀı˛ı˛ ŒÈ¬øı˘øÈ¬ ’Ó¬…ôL√ ¸˝±˚˛fl¬/ ’©Ü√õ∂Ó¬œfl¬œ ¸—‡…±ı˛ √õ∂øÓ¬øÈ¬ ’ÀÇ¬ı˛ ¸˜˜±Ú øZ√õ∂Ó¬œfl¬œ

¸—‡…± ¬Ûı˛¬Ûı˛ ø˘À‡ Œ·À˘ ’©Ü√õ∂Ó¬œfl¬œ ¸—‡…±øÈ¬ı˛ ¸˜˜±Ú øZ√õ∂Ó¬œfl¬œ ¸—‡…± ¬Û±›˚˛± ˚±˚˛/

Î¬◊±˝ı˛Ì – ÚœÀ‰¬ı˛ ’©Ü√õ∂Ó¬œfl¬œ ¸—‡…±·≈ø˘Àfl¬ øZ√õ∂Ó¬œfl¬œ ¸—‡…±˚˛ ı˛+¬Û±ôL√ı˛ fl¬ı˛ –

ïfl¬ó (4 3 1)8
ï‡ó  (2 6 5 · 7 3)8

¸˜±Ò±Ú – (4 3 1)8

ïfl¬ó = 4 3 1

| | |

= 100 011 001
= (100 011 001)2

} } }

} } }

} } } }

} } }
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ï‡ó (265 · 73)8

= 2 6 5 · 7 3
| | | | |

= 010 110 101 111 011
= (10  110 101·111011)2

øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œ ¤ı— Œ ∏̄±h¬˙ √õ∂Ó¬œfl¬œ ¸—‡…± √õ∂Ì±˘œı˛ ˜ÀÒ… ¬Û±ı˛¶Ûøı˛fl¬ ı˛+¬Û±ôL√ı˛ –

Œ¯∏±h¬˙√õ∂Ó¬œfl¬œ ¸—‡…± √õ∂Ì±˘œı˛ Œ¯∏±˘øÈ¬ øˆ¬iß √õ∂Ó¬œfl¬Àfl¬ ‰¬±ı˛ ’ÀÇ¬ı˛ øZ√õ∂Ó¬œfl¬œ ¸—‡…±Z±ı˛± ¸≈øÚø«©Üˆ¬±Àı ¬√õ∂fl¬±˙

fl¬ı˛± ˚±˚˛, Œ˚À˝Ó≈¬ 24 = 16 / ¤˝◊ ≈̧øÚø«©Ü øÚ˚˛˜øÈ¬ ÚœÀ‰¬ı˛ ŒÈ¬øıÀ˘ Œ›˚˛± ˝˘/

Œ ∏̄±h¬˙√õ∂Ó¬œfl¬œ ¸—‡…± ¸˜˜±Ú ˙ø˜fl¬ ¸—‡…± ¸˜˜±Ú øZ√õ∂Ó¬œfl¬œ ¸—‡…±

0 0 0000
1 1 0001
2 2 0010
3 3 0011
4 4 0100
5 5 0101
6 6 0110
7 7 0111
8 8 1000
9 9 1001
A 10 1010
B 11 1011
C 12 1100
D 13 1101
E 14 1110
F 15 1111

Î¬◊¬ÛÀı˛ı˛ ŒÈ¬ı˘øÈ¬ ı…ı˝±ı˛ fl¬Àı˛ ‡≈ı ¸˝ÀÊ˝◊ øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œ ¤ı— Œ¯∏±h¬˙√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œı˛ ˜ÀÒ…
¬Û±ı˛¶Ûøı˛fl¬ ı˛+¬Û±ôL√ı˛ ¸y¬ı/ ¤˝◊ ı˛+¬Û±ôL√Àı˛ı˛ øÚ˚˛˜ ¬Û”ı«ıÓ«¬œ ’Ú≈ÀBÂÀ ı…ı˝+Ó¬ øÚ˚˛À˜ı˛ ˜Ó¬/ Ó¬Àı ¤Àé¬ÀS ¸—‡…±˚˛
ı…ı ‘̋Ó¬ øZ‰¬˘±Ç¬&ø˘Àfl¬ ˘ˆ¬±· fl¬ı˛±ı˛ ¸˜˚˛ √õ∂øÓ¬øÈ¬ À˘ ‰¬±ı˛øÈ¬ fl¬Àı˛ øZ‰¬˘±Ç¬Àfl¬ ¤fl¬¸±ÀÔ ı˛±‡ÀÓ¬ ˝Àı/ ÚœÀ‰¬
¤˝◊ ı˛+¬Û±ôL√Àı˛ı˛ Î¬◊±˝ı˛Ì Œ›˚˛± ˝˘/

Î¬◊±˝ı˛Ì – ÚœÀ‰¬ı˛ øZ√õ∂Ó¬œfl¬œ ¸—‡…±·≈ø˘Àfl¬ Œ¯∏±h¬˙√õ∂Ó¬œfl¬œ ¸—‡…±˚˛ ı˛+¬Û±ôL√ı˛ fl¬ı˛/

ïfl¬ó  (10111011001)2
ï‡ó  (1110001011·001001)2

¸˜±Ò±Ú –

ïfl¬ó (101110 1100)2

} } }
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= 0101 1101 1001 ïı±˜øÀfl¬ ¤fl¬øÈ¬ 0 ıø¸À˚˛ ó

| | |
= 5 D 9
= (5D9)16

ï‡ó (1110001011·001001)2
= 0011 1000 1011 · 0010 0100 ïı±˜øÀfl¬ › Î¬±ÚøÀfl¬

| | | | |   0 ≈øÈ¬ fl¬Àı˛ ıø¸À˚˛ó

3 8 B · 2 4
= (38B·24)16

Î¬◊±˝ı˛Ì – ÚœÀ‰¬ı˛ Œ¯∏±h¬˙ √õ∂Ó¬œfl¬œ ¸—‡…±≈øÈ¬ı˛ ¸˜˜±Ú øZ√õ∂Ó¬œfl¬œ ¸—‡…± Œıı˛ fl¬ı˛ñ

ïfl¬ó (F42)16  ï‡ó (1C 3 ·5B)16

¸˜±Ò±Ú –

ïfl¬ó (F 4 2)16
= ( 1111  0100  0010)2
= (111101000010)2

ï‡ó = (1C3 ·5B)16
= 1 C 3 · 5 B

0001 1100 0011 · 0101 1011

=  (111000011·01011011)2

øZ√õ∂Ó¬œfl¬œ ¬Û±øÈ¬·øÌÓ¬ – ’±˜ı˛± ¸±Ò±ı˛Ì ı…ı˝±øı˛fl¬ ÊœıÀÚ ø˝¸±ı ı± ·ÌÚ±¸—Sê±ôL√¬ fl¬±Ê ˙ø˜fl¬
¸—‡…±√õ∂Ì±˘œÀÓ¬ fl¬ı˛ÀÓ¬ ’ˆ¬…ô¶∏/ øfl¬c ¬Ûøı˛·ÌÀfl¬ı˛ ’±ˆ¬…ôL√ı˛œÌ Ó¬Ô… øıÚ…±¸ ¤ı— Ó¬ÀÔ…ı˛ ¸—¸±ÒÚ ˝˚˛ øZ√õ∂Ó¬œfl¬œ
¸—‡…± √õ∂Ì±˘œ ¤ı— øZ√õ∂Ó¬œfl¬œ ¬Û±øÈ¬·øÌÀÓ¬ı˛ ¸±˝±À˚…/ fl¬±ÀÊ˝◊ ¬Ûøı˛·ÌÀfl¬ı˛ ’±ˆ¬…ôL√ı˛œÌ fl¬±˚«fl¬˘±¬Û ı≈Á¬ÀÓ¬ ˝À˘
ı± øÚ˚˛LaÌ fl¬ı˛ÀÓ¬ ˝À˘ øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œ ¤ı— Œ¸˝◊ ¸Àº øZ√õ∂Ó¬œfl¬œ ¬Û±øÈ¬·øÌÓ¬› Ê±Ú± √õ∂À˚˛±ÊÚ/ ¤˝◊
’Ú≈ÀBÂøÈ¬ÀÓ¬ ’±˜ı˛± øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œÀÓ¬ Œ˚±·, øıÀ˚˛±·, &Ì › ˆ¬±· fl¬ı˛ÀÓ¬ ø˙‡ı/

øZ√õ∂Ó¬œfl¬œ Œ˚±·Ù¬˘ –

≈øÈ¬ øZ‰¬˘±Ç¬Àfl¬ Œ˚±· fl¬ı˛±ı˛ øÚ˚˛˜ ÚœÀ‰¬ı˛ ÂÀfl¬ Œ›˚˛± ˝˘ –

’Ç¬ Œ˚±Ê… Œ˚±Êfl¬ ’Ç¬ ·±øÌøÓ¬fl¬ ı˛±ø˙˜±˘± ¸˜ø©Ü ’Ç¬ ı±ø˝Ó¬ ’Ç¬

0 0 0 + 0 0 0
0 1 0 + 1 1 0
1 0 1 + 0 1 0
1 1 1 +1 0 1
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¤ ◊̋ Âfl¬øÈ¬Àfl¬ ı˘± ˝˚˛ ’Ò«À˚±Êfl¬ ŒÈ¬øı˘/ ˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œÀÓ¬ 9 ¤ı˛ ¸±ÀÔ ˚‡Ú 1 Œ˚±· fl¬ı˛± ˝˚˛

Ó¬‡Ú Œ˚±·Ù¬˘Àfl¬ √õ∂fl¬±˙ fl¬ı˛± 10 ¸—‡…± Z±ı˛± ˚±ı˛ øZÓ¬œ˚˛ ’Ç¬øÈ¬, ’Ô«±» 1 ˝˘ ı±ø˝Ó¬ ’Ç¬/ ¤fl¬ ◊̋ øÚ ˛̊À˜

øZ√õ∂Ó¬œfl¬œ ¸—‡…± ¬√õ∂Ì±˘œÀÓ¬ ˚‡Ú 1 ¤ı˛ ¸±ÀÔ 1 Œ˚±· fl¬ı˛± ˝˚˛ Ó¬‡Ú ¸˜ø©Ü ¸—‡…±Àfl¬ Œ˘‡± ˝˚˛ 10 (=(10)2).
¤ı˛ øZÓ¬œ˚˛ ’Ç¬øÈ¬, ’Ô«±» 1 ˝˘ ı±ø˝Ó¬ ’Ç¬/ ≈øÈ¬ øZ√õ∂Ó¬œfl¬œ ¸—‡…±Àfl¬ Œ˚±· fl¬ı˛±ı˛ ¸˜˚˛ ¤˝◊ ı±ø˝Ó¬ ’Ç¬øÈ¬

¬Ûı˛ıÓ«¬œ Œ˚±Ê… ¸—‡…±≈øÈ¬ı˛ ¸±ÀÔ Œ˚±· fl¬ı˛ÀÓ¬ ˝Àı/ ’Ô«±», ¤Àé¬ÀS øÓ¬ÚøÈ¬ øZ‰¬˘±Ç¬Àfl¬ ¤fl¬ı±Àı˛ Œ˚±· fl¬ı˛ÀÓ¬

˝Àı/ ¤ ◊̋ fl¬±ÀÊı˛ ÊÚ… ÚœÀ‰¬ı˛ ¬Û”Ì«À˚±Êfl¬ ŒÈ¬øı˘øÈ¬ øıÀ˙¯∏ Î¬◊¬ÛÀ˚±·œ/

Œ˚±Ê… ’Ç¬ Œ˚±Êfl¬ ’Ç¬ ı±ø˝Ó¬ ’Ç¬ ¸˜ø©Ü ’Ç¬ ¬Ûı˛ıÓ«¬œ ı±ø˝Ó¬ ’Ç¬

0 0 0 0 0

0 0 1 1 0

0 1 0 1 0

0 1 1 0 1

1 0 0 1 0

1 0 1 0 1

1 1 0 0 1

1 1 1 1 1

’Ò«À˚±Êfl¬ › ¬Û”Ì«À˚±Êfl¬ ŒÈ¬øı˘≈øÈ¬ ı…ı˝±ı˛ fl¬Àı˛ Œ˚ Œfl¬±Ú ≈øÈ¬ øZ√õ∂Ó¬œfl¬œ ¸—‡…±ı˛ Œ˚±·Ù¬˘ ı±ı˛ fl¬ı˛± ˚±˚˛/

Î¬◊±˝ı˛Ì – ˜±Ú øÚÌ«˚˛ fl¬Àı˛±

( 1 0 1 1 0 · 1 1)2 + (1 1 1 · 0 1)2

¸˜±Ò±Ú –

ı±ø˝Ó¬ ’Ç¬  1 1

√Œ˚±Ê… ¸—‡…±   1 0 1 1 0 · 1 0

Œ˚±Êfl¬ ¸—‡…± + 1   1 1 1 · 0 1

øZ√õ∂Ó¬œfl¬œ Œ˚±·Ù¬˘   1 1 1 0 1 · 1 1

Î¬◊±˝ı˛Ì – øZ√õ∂Ó¬œfl¬œ Œ˚±·Ù¬˘ Œıı˛ fl¬ı˛ ñ

(1 0 1 1 0)2 + ( 1 1 0 1 0)2

¸˜±Ò±Ú –

ı±ø˝Ó¬ ’Ç¬ 1 1 1

Œ˚±Ê… ¸—‡…± 1 0 1 1 0

Œ˚±Êfl¬ ¸—‡…± 1 1 0 1 0

øZ√õ∂Ó¬œfl¬œ Œ˚±·Ù¬˘
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øZ√õ∂Ó¬œfl¬œ &ÌÙ¬˘ – 1 1 0 0 0 0

≈øÈ¬ øZ‰¬˘±ÀÇ¬ı˛ &ÌÙ¬À˘ı˛ øÚ˚˛˜ ˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œı˛ 0 ¤ı— 1 ¤ı˛ &ÌÙ¬À˘ı˛ ˜Ó¬/ ÚœÀ‰¬ı˛ ŒÈ¬øı˘øÈ¬ÀÓ¬
Ó¬± Œ‡±À˘± ˝˘ñ

&ÌÚœ˚̨ &Ìfl¬ ·±øÌøÓ¬fl¬ ı±̨ø˙˜±˘± &ÌÙ¬̆

0 0 0 × 0 0
0 1 0 × 1 0
1 0 1 × 0 0
1 1 1 × 1 1

¤˝◊ Âfl¬øÈ¬ ı…ı˝±ı˛ fl¬Àı˛ ¤ı— øZ√õ∂Ó¬œfl¬œ Œ˚±·¬ÛX¬øÓ¬ı˛ ¸±˝±À˚… Œ˚ Œfl¬±Ú ≈øÈ¬ øZ√õ∂Ó¬œfl¬œ ¸—‡…±ı˛ &ÌÙ¬˘ øÚÌ«˚˛
fl¬ı˛± ˚± ˛̊/

Î¬◊±˝ı˛Ì – øZ√õ∂Ó¬œfl¬œ &ÌÙ¬˘ øÚÌ«̊ ˛ fl¬Àı˛± –

ïfl¬ó  1 1 0 1 0 × 1 0 1

ï‡ó   1 0 1 1 · 0 1 1 × 1 1 0 · 1 1

¸˜±Ò±Ú – 1 1 0 1 0
 × 1 0 1

1 1 0 1 0 ï√õ∂Ô˜ ’±—ø˙fl¬ &ÌÙ¬˘ó

  0 0 0 0 0 × ïøZÓ¬œ˚˛ ’±—ø˙fl¬ &ÌÙ¬˘ó

1 1 0 1 0 × ïÓ‘¬Ó¬œ˚˛ ’±—ø˙fl¬ &ÌÙ¬˘ó

 1 0 0 1 1 1 0 ïøÚÀÌ«̊ ˛ &ÌÙ¬˘ó

ï‡ó   1 0 1 1 · 0 1 1
 × 1 1 0 · 1 1

1 0 1 1 0 1 1 ï√õ∂Ô˜ ’±—ø˙fl¬ &ÌÙ¬˘ó

  1 0 1 1 0 1 1 × ïøZÓ¬œ˚˛ ’±—ø˙fl¬ &ÌÙ¬˘ó

1 0 0 0 1 0 0 0 1 ï√õ∂Ô˜ ’±—ø˙fl¬ Œ˚±·Ù¬˘ó

 0 0 0 0 0 0 0 × × ïÓ‘¬Ó¬œ˚˛ ’±—ø˙fl¬ &ÌÙ¬˘ó

1 0 0 0 1 0 0 0 1 ïøZÓ¬œ˚˛ ’±—ø˙fl¬ Œ˚±·Ù¬˘ó

1 0 1 1 0 1 1 × × × ï‰¬Ó≈¬Ô« ’±—ø˙fl¬ &ÌÙ¬˘ó

1 1 1 1 1 0 1 0 0 1 ïÓ‘¬Ó¬œ˚˛ ’±—ø˙fl¬ Œ˚±·Ù¬˘ó

1 0 1 1 0 1 1 × × × × ï¬Û=¡˜ ’±—ø˙fl¬ &ÌÙ¬˘ó

1 0 0 1 1 0 0 ·1 1 0 0 1 ïøÚÀÌ«̊ ˛ &ÌÙ¬˘ó
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Œ˚À˝Ó≈¬ &ÌÚœ˚˛ ¸—‡…±øÈ¬ÀÓ¬ ’Ò«±—˙øıj≈ı˛ ¬Ûı˛ øÓ¬ÚøÈ¬ øZ‰¬˘±Ç¬ ¤ı— &Ìfl¬ ¸—‡…±øÈ¬ÀÓ¬ ’Ò«±—˙øıj≈ı˛ ¬Ûı˛ ≈̋ ◊øÈ¬
øZ‰¬˘±Ç¬ ’±ÀÂ

&ÌÙ¬˘øÈ¬ÀÓ¬ ’Ò«øıj≈ı˛ ¬Ûı˛ (3+2=) 5øÈ¬ øZ‰¬˘±Ç¬ Ô±fl¬Àı/

’Ô«±», ’Ò«±—˙øıj≈ı˛ ’ı¶ö±Ú øÚÌ«˚˛ ¬ÛX¬øÓ¬ ˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œı˛ ˜Ó¬˝◊/

øZ√õ∂Ó¬œfl¬œ øıÀ ˛̊±·Ù¬˘ –

≈øÈ¬ øZ‰¬˘±ÀÇ¬ı˛ øıÀ˚˛±·Ù¬˘ øÚÌ«À˚˛ı˛ ÊÚ… ÚœÀ‰¬ı˛ ŒÈ¬øı˘øÈ¬ ı…ı˝±ı˛ fl¬ı˛± Œ˚ÀÓ¬ ¬Û±Àı˛

øıÀ˚±Ê… ’Ç¬ øıÀ ˛̊±Êfl¬¬ ’Ç¬ ·±øÌøÓ¬fl¬ ı˛±ø˙˜±˘± øıÀ˚̨±·Ù¬̆ ·‘̋ œÓ¬¬ ’Ç¬

0 0 0 – 0 0 0
1 0 1 – 0 1 0
0 1 0 – 1 1 1
1 1 1 – 1 0 0

¤ ◊̋ Âfl¬øÈ¬Àfl¬ ı˘± ˝˚˛ ’Ò« øıÀ˚±Êfl¬ ŒÈ¬øı˘/ ¬Û”Ì« øıÀ˚±Êfl ŒÈ¬øı˘øÈ¬ ÚœÀ‰¬ Œ›˚˛± ˝˘

øıÀ˚±Ê… ’Ç¬ øıÀ˚±Êfl¬ ’Ç¬ ·‘̋ œÓ¬¬ ’Ç¬ øıÀ˚̨±·Ù¬̆ ¬Ûı˛ıÓ«¬œ ·‘̋ œÓ¬¬ ’Ç¬

0 0 0 0 0
0 0 1 1 1
0 1 0 1 1
0 1 1 0 1
1 0 0 1 0
1 0 1 0 0
1 1 0 0 0
1 1 1 1 1

’Ò«øıÀ˚±Êfl¬ ¤ı— ¬Û”Ì«øıÀ˚±Êfl¬ ŒÈ¬øı˘ ı…ı˝±ı˛ fl¬Àı˛ Œ˚ Œfl¬±Ú ≈øÈ¬ øZ√õ∂Ó¬œfl¬œ øıÀ˚˛±·Ù¬˘ øÚÌ«˚˛ fl¬ı˛± Œ˚ÀÓ¬

¬Û±Àı˛/

Î¬◊±˝ı˛Ì – øıÀ˚˛±·Ù¬˘ øÚÌ«̊ ˛ fl¬ı˛ñ

ïfl¬ó 1 1 0 1 · 0 1 1 – 1 1 · 1 0

ï‡ó  1 1 0 · 1 0 1 – 1 0 1 1 · 1 1 0 1

¸˜±Ò±Ú –

ïfl¬ó ·‘̋ œÓ¬ ’Ç 1 1

øıÀ˚±Ê… ¸—‡…±  1 1 0 1 · 0 1 1

øıÀ˚±Êfl¬¬ ¸—‡…± –   1 1 · 1 0 1 Î¬±ÚøÀfl¬ ¤fl¬øÈ¬ 0 ıø¸À˚˛

øıÀ˚̨±·Ù¬˘ 1 1 0 1 · 1 1 1
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ï‡ó Œ˚À˝Ó≈¬  1 0 1 1 · 1 1 0 1 ¸—‡…±øÈ¬ 1 1 0 · 1 0 1 ’À¬Ûé¬± ı‘̋ Mı˛

√õ∂ÔÀ˜ 1 0 1 1 · 1 1 0 1 ŒÔÀfl¬ 1 1 0 · 1 0 1 Œfl¬ øıÀ ˛̊±· fl¬ı˛± ˝˘

 1 0 1 1 · 1 1 0 1

– 1 1 0 · 1 0 1 0 ïÎ¬±ÚøÀfl¬ ¤fl¬øÈ¬ 0 ıø¸À˚˛ó

1 0 1 · 0 0 1 1

∴ øÚÀÌ«̊ ˛ øıÀ ˛̊±·Ù¬˘ = – 101·0011
Î¬◊¬ÛÀı˛ ıøÌ«Ó¬ øZ√õ∂Ó¬œfl¬œ øıÀ˚˛±·Ù¬˘ øÚÌ«˚˛ ¬ÛX¬øÓ¬øÈ¬ ¬Ûøı˛·ÌÀfl¬ı˛ fl¬±˚«¸•Û±ÀÚı˛ ¬ÛÀé¬ øıÀ˙¯∏ Î¬◊¬ÛÀ˚±·œ Ú˚˛/

ıı˛— Œ¸Àé¬ÀS ≈øÈ¬ øZ√õ∂Ó¬œfl¬œ ¸—‡…±ı˛ øıÀ˚˛±·Ù¬˘Àfl¬ ¤fl¬øÈ¬ øZ√õ∂Ó¬œfl¬œ ¸—‡…±ı˛ ¸±ÀÔ ’¬Ûı˛ øZ√õ∂Ó¬œfl¬œ ¸—‡…±øÈ¬ı˛
ŸÌ±Rfl¬ ˜±ÀÚı˛ Œ˚±·Ù¬˘ ø˝¸±Àı Òı˛± Œ˚ÀÓ¬ ¬Û±Àı˛/ ¤ı˛ Ù¬À˘ ¤fl¬˝◊ Ó¬øh¬»ıÓ«¬Úœı˛ ¸±˝±À˚… ≈øÈ¬ øZ√õ∂Ó¬œfl¬œ ¸—‡…±ı˛
Œ˚±·Ù¬˘ › øıÀ˚˛±·Ù¬˘ øÚÌ«˚˛ ¸y¬ı/ Ó¬Àı ¤ı˛ ÊÚ… √õ∂øÓ¬øÈ¬ øZ√õ∂Ó¬œfl¬œ ¸—‡…±ı˛ √õ∂fl‘¬Ó¬ ø‰¬˝êÀfl¬ (‘+’ ’Ôı± ‘–
’) ¬Ûøı˛·ÌÀfl¬ı˛ ’ˆ¬…ôL√ı˛œÌ Ó¬Ô…øıÚ…±À¸ ¸—À˚±øÊÓ¬ fl¬ı˛± ı˛fl¬±ı˛/ ¤˝◊ ø‰¬ø˝êÓ¬ fl¬ı˛ÀÌı˛ ¤fl¬øÈ¬ Î¬◊¬Û±˚˛ ˝˘ ¸—‡…±øÈ¬ı˛
ı±˜øÀfl¬ ï’Ô«±» ¸ı«±øÒfl¬ ¸±Ô«fl¬ ’ÀÇ¬ı˛ ı±˜øÀfl¬ó ¤fl¬øÈ¬ ’øÓ¬øı˛Mê øZ‰¬˘±Ç¬ ¸—À˚±ÊÚ fl¬ı˛±/ ‘+’ ø‰¬˝ê Œı±Á¬±ÀÓ¬
0 ¤ı— ‘–’ ø‰¬˝ê Œı±Á¬±ÀÓ¬ 1 ı…ı˝±ı˛ fl¬ı˛± Œ˚ÀÓ¬ ¬Û±Àı˛/ Î¬◊±˝ı˛Ì¶§ı˛+¬Û 14 ¸—‡…±øÈ¬Àfl¬ ø˘‡ÀÓ¬ ˝Àı 0, 1110
¤ı— –9 ¸—‡…±øÈ¬Àfl¬ ø˘‡ÀÓ¬ ˝Àı, 1, 001, ï¤‡±ÀÚ ‘,’ ı…ı˝±ı˛ fl¬ı˛± ˝À˚˛ÀÂ qÒ≈ ˜±S ¬Û±Í¬Àfl¬ı˛ Œı±Á¬±ı˛ ¸≈øıÒ±ÀÔ«ó/
¤˝◊ øÚ˚˛˜±Ú≈̊ ±˚˛œ √õ∂Ô˜ øZ‰¬˘±Ç¬øÈ¬ ˝˘ ø‰¬˝ê øÚÀ«˙fl¬ øZ‰¬˘±Ç¬/

¬Û”ı˛fl¬ ¸—‡…±Ó¬La –
ŸÌ±Rfl¬ ¸—‡…± √õ∂fl¬±À˙ı˛ √õ∂‰¬ø˘Ó¬ ı˛œøÓ¬ ˝˘ ¬¬Û”ı˛fl¬ ¸—‡…±Ó¬ÀLaı˛ ı…ı˝±ı˛/ ¬Û”ı˛fl¬ ¸—‡…±Ó¬La ≈íÒı˛ÀÚı˛ ˝ÀÓ¬

¬Û±Àı˛ – ïfl¬ó øÚÒ±Ú ¬Û”ı˛fl¬ ¸—‡…±Ó¬La (Radix complement number system),
ï‡ó ÿÌøÚÒ±Ú ¬Û”ı˛fl¬ ¸—‡…±Ó¬La (Radix-minus one complement number system)
ïfl¬ó øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…±Ó¬La – ˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œı˛ øÚÒ±Ú ˙/ ¤˝◊ ¸—‡…±√õ∂Ì±˘œÀÓ¬ m ¸—‡…fl¬ ’Ç¬ øıø˙©Ü

Œfl¬±Ú ¸—‡…±ı˛ (N) øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…±øÈ¬ ˝˘ (10m–N). Î¬◊±˝ı˛Ì¶§ı˛+¬Û, 1547 ¸—‡…±øÈ¬ı˛ øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…± ˝˘
(104–1547) = 10000 – 1547 = 8453/

Œ˚À˝Ó≈¬ (10m–N) Œfl¬ Œ˘‡± ˚±˚˛ øÚ•ßı˛+À¬Û

10m – N = {(10m – 1) – N}+1
= { 999 .....9 – N } + 1

  m ¸—‡…fl¬

Œfl¬±Ú ¸—‡…±ı˛ øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…± øÚÌ«À˚˛ı˛ ¸˝Ê Î¬◊¬Û±˚˛ ˝˘ñ

√õ∂Ô˜ Ò±¬Û – ¸—‡…±˚˛ ıÓ«¬˜±Ú √õ∂øÓ¬øÈ¬ ’Ç¬Àfl¬ 9 ŒÔÀfl¬ øıÀ˚˛±· fl¬ı˛

øZÓ¬œ˚˛ Ò±¬Û – √õ∂Ô˜ Ò±À¬Û √õ∂±l ¸—‡…±øÈ¬ı˛ ¸±ÀÔ 1 Œ˚±· fl¬ı˛/

Œ˚˜Ú, (104 – 1547) = (9999 – 1547) + 1 = 8452+1= 8453

¤fl¬˝◊ øÚ˚˛À˜ Œfl¬±Ú øZ√õ∂Ó¬œfl¬œ ¸—‡…±ı˛ øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…± Œıı˛ fl¬ı˛± ˝˚˛/ Î¬◊±˝ı˛Ì¶§ı˛+¬Û ı˘± ˚±˚˛, 10110
¸—‡…±øÈ¬ı˛ øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…± ˝˘ (11111–10110) + 1 = 1001+1 = 1010 ’Ô«±», √õ∂M øZ√õ∂Ó¬œfl¬œ ¸—‡…±øÈ¬ı˛

}
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˜ÀÒ… ‘1’ ¤ı˛ ¬Ûøı˛ıÀÓ«¬ ‘0’ ¤ı— ‘0’ ¤ı˛ ¬Ûøı˛ıÀÓ«¬ ‘1’ ıø¸À˚˛ √õ∂±l ¸—‡…±øÈ¬ı˛ ¸±ÀÔ 1 Œ˚±· fl¬ı˛À˘ √õ∂M

¸—‡…±øÈ¬ı˛ øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…± ¬Û±›˚˛± ˚±˚˛/

øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œı˛ ¸—‡…±&ø˘ı˛ øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…±Àfl¬ 2-¬Û”ı˛fl¬ ¸—‡…±› ı˘± ˝˚˛/

ï‡ó ÿÚøÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…±Ó¬La – ëÿÚí ˙Àsı˛ ’Ô«-¤fl¬ fl¬˜/ Œ˚˜ÚñÿÚ¬Û=¡±˙, ’Ô«±», ¬Û=¡±˙ ’À¬Ûé¬±

¤fl¬ fl¬˜/ ˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œÀÓ¬ m ¸—‡…fl¬ ’Ç¬øıø˙©Ü Œfl¬±Ú ¸—‡…±ı˛ (N) ÿÚøÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…±øÈ¬ ˝˘

{(10m – 1) – N} = { 999...9 – N}

’Ô«±», ¸—‡…±˚˛ Î¬◊¬Ûø¶öÓ¬ √õ∂øÓ¬øÈ¬ ’Ç¬Àfl¬ 9 ŒÔÀfl¬ øıÀ˚˛±· fl¬ı˛À˘ √õ∂±l ¸—‡…±øÈ¬ ˝˘ √õ∂M ¸—‡…±ı˛ ÿÚøÚÒ±Ú

¬Û”ı˛fl¬ ¸—‡…±/ Œ˚˜Úñ1547 ¸—‡…±øÈ¬ı˛ ÿÚøÚÒ±Ú ¬Û”ı˛fl¬ ¸—‡…±øÈ¬ ˝˘ (9999–1547)= 8452/

¤fl¬ ◊̋ øÚ ˛̊À˜ Œfl¬±Ú øZ√õ∂Ó¬œfl¬œ ¸—‡…±ı˛ ÿÚøÚÒ±Ú ¬Û”ı˛fl¬ ¸—‡…±øÈ¬ Œ¬ÛÀÓ¬ ˝À˘ ¸—‡…±øÈ¬ÀÓ¬ Î¬◊¬Ûø¶öÓ¬ √õ∂øÓ¬øÈ¬ øZ‰¬˘±Ç¬Àfl¬

1-ŒÔÀfl¬ øıÀ˚˛±· fl¬ı˛ÀÓ¬ ˝Àı/ Œ˚˜Úñ101011 ¸—‡…±øÈ¬ı˛ ÿÚøÚÒ±Ú ¬Û”ı˛fl¬ ¸—‡…±øÈ¬ ˝˘ (111111–101011) =
010100/ øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œı˛ ¸—‡…±·≈ø˘ı˛ ÿÚøÚÒ±Ú ¬Û”ı˛fl¬ ¸—‡…±&ø˘Àfl¬ ı˘± ˝˚˛ 1-¬Û”ı˛fl¬ ¸—‡…±/

Î¬◊±˝ı˛Ì – ÚœÀ‰¬ı˛ øZ√õ∂Ó¬œfl¬œ ¸—‡…±&ø˘ı˛ 1-¬Û”ı˛fl¬ ¸—‡…± ¤ı— 2-¬Û”ı˛fl¬ ¸—‡…± Œıı˛ fl¬ı˛/

ïfl¬ó   1 1 0 0 11 ï‡¬ó  1 0 1 0 1 0

¸˜±Ò±Ú –

ïfl¬ó 1 1 1 1 1 1

– 1 1 0 0 1 1 ← √õ∂M ¸—‡…±

0 0 1 1 0 0 ← 1-√¬Û”ı˛fl¬ ¸—‡…±

+     1

 1 1 0 1 ← 2- ¬Û”ı˛fl¬ ¸—‡…±

ï‡ó 1 1 1 1 1 1

– 1 0 1 0 1 0 ← √õ∂M ¸—‡…±

0 1 0 1 0 1 ← 1-√¬Û”ı˛fl¬ ¸—‡…±

+     1

 1 0 1 1 0 ← 2- ¬Û”ı˛fl¬ ¸—‡…±

¬Û”ı˛fl¬ ¸—‡…±ı˛ ¸±˝±À˚… øıÀ ˛̊±·Ù¬˘ øÚÌ«̊ ˛ –
øıÀ˚±øÊÓ¬ ¸—‡…±øÈ¬ı˛ ¬Û”ı˛fl¬¸—‡…±Àfl¬ øıÀ˚±Ê… ¸—‡…±ı˛ ¸±ÀÔ ≈̧øÚø«©Ü øÚ˚˛À˜ Œ˚±· fl¬Àı˛ øıÀ˚˛±·Ù¬˘ øÚÌ«˚˛ fl¬ı˛±

˚± ˛̊/ ¤ ◊̋ Òı˛ÀÚı˛ øıÀ ˛̊±·Ù¬˘ øÚÌ«̊ ˛¬ÛX¬øÓ¬ ¬Ûøı˛·ÌÀfl¬ı˛ ’±ˆ¬…ôL√ı˛œÌ ·ÌÚ±fl¬±À «̊ı˛ ÊÚ… øıÀ˙ ∏̄ ¸˝± ˛̊fl¬/ fl¬±ı˛Ì, ¤Àé¬ÀS
¤fl¬˝◊ Ó¬øh¬»ıÓ«¬Úœ ı…ı˝±ı˛ fl¬Àı˛ ≈øÈ¬ ¸—‡…±ı˛ Œ˚±·Ù¬˘ › øıÀ˚˛±·Ù¬˘ øÚÌ«˚˛ fl¬ı˛± ¸y¬ı ˝˚˛/ Œ˚À˝Ó≈¬, ¬Û”ı˛fl¬¸—‡…±
≈íı˛fl¬˜ˆ¬±Àı ¸—:±ø˚˛Ó¬, ¬Û”ı˛fl¬¸—‡…±ı˛ ¸±˝±À˚… øıÀ˚˛±·Ù¬˘ øÚÌ«˚˛¬ÛX¬øÓ¬› ≈ı˛fl¬˜/

}

m ¸—‡…fl¬
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√õ∂ÔÀ˜ ˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œı˛ ÊÚ… ¬Û”ı˛fl¬¸—‡…±ı˛ ¸±˝±À˚… øıÀ˚˛±·Ù¬˘ øÚÌ«˚˛¬ÛX¬øÓ¬ ’±À˘±‰¬Ú± fl¬ı˛± ˝˘/
ïfl¬ó øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…±ı˛ ¸±˝±À˚… øıÀ ˛̊±· –
√õ∂ÔÀ˜ ¸˜¸—‡…fl¬ ’Ç¬øıø˙©Ü ≈øÈ¬ ¸—‡…±ı˛ øıÀ˚˛±·Ù¬˘ øÚÌ«˚˛ ¬ÛX¬øÓ¬ ı˘± ˚±fl¬/ ˚ø øıÀ˚±øÊÓ¬ ¸—‡…±øÈ¬ÀÓ¬

’Ç¬¸—‡…± fl¬˜ Ô±Àfl¬ Ó¬Àı ¸—‡…±øÈ¬ı˛ ı±˜øÀfl¬ √õ∂À˚˛±ÊÚœ˚˛ ¸—‡…fl¬ 0 ıø¸À˚˛ √õ∂M ¸—‡…±≈øÈ¬Àfl¬ ¸˜¸—‡…fl¬ fl¬Àı˛
øÚÀÓ¬ ˝Àı/ ¤ı˛¬Ûı˛ øıÀ˚±øÊÓ¬ ¸—‡…±øÈ¬ı˛ øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…± Œıı˛ fl¬ı˛ÀÓ¬ ˝Àı/ √õ∂±l ¬Û”ı˛fl¬ ¸—‡…±øÈ¬Àfl¬ ¤ı±ı˛
øıÀ˚±Ê… ¸—‡…±ı˛ ¸±ÀÔ Œ˚±· fl¬ı˛ÀÓ¬ ˝Àı/ Œ˚±·Ù¬À˘ı˛ ¸ı«±øÒfl¬ ¸±Ô«fl¬ ’Ç¬øÈ¬ ˚ø ı±ø˝Ó¬ ’Ç¬ ø˝¸±Àı ’±À¸
Ó¬±˝À˘ √õ∂M ¸—‡…±≈øÈ¬ı˛ øÚÀÌ«̊ ˛ øıÀ˚˛±·Ù¬˘ ˝Àı ÒÚ±Rfl¬/ ¤ ◊̋ ı±ø˝Ó¬ ’Ç¬øÈ¬Àfl¬ ı± øÀ˘ Œ˚ ¸—‡…±øÈ¬ ¬Û±›˚˛±
˚±˚˛ Œ¸øÈ¬ ◊̋ ˝˘ øÚÀÌ«̊ ˛ øıÀ˚˛±·¬Ù¬˘/ ’Ú…øÀfl¬, øıÀ˚±øÊÓ¬ ¸—‡…±øÈ¬ı˛ ¬Û”ı˛fl¬ ¸—‡…±Àfl¬ øıÀ˚±Ê… ¸—‡…±ı˛ ¸±ÀÔ Œ˚±·
fl¬ı˛±ı˛ ¬Ûı˛ √õ∂±l Œ˚±·Ù¬˘øÈ¬ı˛ ¸ı«±øÒfl¬ ¸±Ô«fl¬ ’Ç¬øÈ¬ ˚ø ı±ø˝Ó¬ ’Ç¬ Ú± ˝˚˛ Ó¬±˝À˘ øÚÀÌ«˚˛ øıÀ˚˛±·Ù¬˘ ˝Àı
ŸÌ±Rfl¬ ¸—‡…±/ √õ∂±l Œ˚±·Ù¬˘øÈ¬ı˛ øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…±øÈ¬ ˝Àı øÚÀÌ«˚˛ øıÀ˚˛±·Ù¬À˘ı˛ ¸±—‡…˜±Ú/

Î¬◊±˝ı˛Ì – øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…±ı˛ ¸±˝±À˚… øıÀ˚˛±· fl¬ı˛ñ
ïfl¬ó 82 – 24 ï‡ó  291 – 132

ï·ó 59 – 4 ï‚ó  25 – 48

ïfl¬ó 8 2 8 2

–2 4 → + 7 6 ( 24 ¤ı˛ øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…± 76)
1 5 8

ı±ø˝Ó¬ ’Ç¬

ı±ø˝Ó¬ ’Ç¬øÈ¬ øÚÀ«˙ fl¬Àı˛ Œ˚ øıÀ˚˛±·Ù¬˘ ÒÚ±Rfl¬/ ı±ø˝Ó¬ ’Ç¬øÈ¬Àfl¬ ı± øÀ˚˛ ¬Û±˝◊,

øÚÀÌ«̊ ˛ øıÀ ˛̊±·Ù¬˘ = + 58
ï‡ó 2 9 1 2 9 1

–1 3 2 → + 8 6 8 (



 1 3 2 ¤ı˛ øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…± 8 6 8)
1 5 9

ı±ø˝Ó¬ ’Ç¬

∴ øÚÌ«̊ ˛ øıÀ ˛̊±·Ù¬˘ = + 159/

ï·ó 5 9 5 9 5 9

– 4 =  – 0 4 → + 9 6 (



 04 ¤ı˛ øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…± 96)
1 5 5

ı±ø˝Ó¬ ’Ç¬

∴øÚÀÌ«̊ ˛ øıÀ ˛̊±·Ù¬˘ = + 55

ï‚ó 2 5 2 5

– 4 8 → + 5 2 (



 4 8 ¤ı˛ øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…± 5 2)
7 7
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ı±ø˝Ó¬ ’ÀÇ¬ı˛ ’Ú≈¬Ûø¶öøÓ¬ øÚÀ«˙ fl¬Àı˛ Œ˚, øıÀ˚˛±·Ù¬˘ ŸÌ±Rfl¬ 77 ¤ı˛ øÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…± ˝˘ 23/

’Ó¬¤ı, øÚÀÌ«̊ ˛ øıÀ˚˛±·Ù¬˘ = –23
ÿÚøÚÒ±Ú ¬Û”ı˛fl¬ ¸—‡…±ı˛ ¸±˝±À˚… øıÀ˚˛±·Ù¬˘ øÚÌ«˚˛¬ÛX¬øÓ¬ ÚœÀ‰¬ Œ›˚˛± ˝˘ ¸—øé¬l±fl¬±Àı˛/

√1˜ Ò±¬Û – ˚ø øıÀ˚±øÊÓ¬ ¸—‡…±øÈ¬ÀÓ¬ ’Ç¬¸—‡…± øıÀ˚±Ê…¸—‡…±ı˛ ’Ç¬¸—‡…± ’À¬Ûé¬± fl¬˜ ˝˚˛ Ó¬±˝À˘ øıÀ˚±øÊÓ¬

¸—‡…±øÈ¬ı˛ ı±˜øÀfl¬ √õ∂À˚˛±ÊÚœ˚˛ ¸—‡…fl¬ ”̇Ú… ıø¸À˚˛ Ú±›, ˚±ÀÓ¬ Î¬◊ˆ¬˚˛ ¸—‡…±ÀÓ¬ ¸˜¸—‡…fl¬ ’Ç¬
Ô±Àfl¬/

2˚˛ Ò±¬Û – øıÀ˚±øÊÓ¬ ¸—‡…±øÈ¬ÀÓ¬ ÿÚøÚÒ±Ú ¬Û”ı˛fl¬ ¸—‡…± Œıı˛ fl¬ı˛ ¤ı— Œ¸øÈ¬Àfl¬ øıÀ˚±Ê… ¸—‡…±ı˛ ¸±ÀÔ Œ˚±·

fl¬ı˛/ Œ˚±·Ù¬˘øÈ¬ı˛ ¸ı«±øÒfl¬ ¸±Ô«fl¬ ’Ç¬ ı±ø˝Ó¬ ’Ç¬ ø˝¸±Àı ’±¸ÀÓ¬ ¬Û±Àı˛/ ˚ø ’±À¸, Ó¬±˝À˘
3˚˛ Ò±¬Û ’Ì≈̧ ı˛Ì fl¬ı˛/ ’Ú…Ô±˚˛ 4Ô Ò±¬Û ’Ì≈̧ ı˛Ì fl¬ı˛/

3˚˛ Ò±¬Û – Œ˚±·Ù¬À˘ı˛ ¸ı«À˙¯∏ ı±ø˝Ó¬ ’Ç¬øÈ¬ ’¬Û¸±øı˛Ó¬ fl¬ı˛ ¤ı— ’ıø˙©Ü ¸—‡…±øÈ¬ı˛ ’¸±Ô«fl¬Ó¬˜ ’ÀÇ¬ı˛

¸±ÀÔ 1 Œ˚±· fl¬ı˛/ ¤˝◊ ı˛+À¬Û √õ∂±l ¸—‡…±øÈ¬ √õ∂M ¸—‡…±≈øÈ¬ı˛ øÚÀÌ«˚˛ øıÀ˚˛±·Ù¬˘, Œ˚øÈ¬ ÒÚ±Rfl¬/

4Ô Ò±¬Û – ¤Àé¬ÀS øıÀ˚˛±·Ù¬˘øÈ¬ ŸÌ±Rfl¬/ √õ∂±l Œ˚±·Ù¬˘øÈ¬ı˛ ÿÚøÚÒ±Ú ¬Û”ı˛fl¬ ¸—‡…±øÈ¬ Œıı˛ fl¬ı˛/ ¤øÈ¬ ˝˘

øÚÀÌ«̊ ˛ øıÀ˚˛±·Ù¬À˘ı˛ ¸—‡…±˜±Ú/

Î¬◊±˝ı˛Ì – ÿÚøÚÒ±Ú ¬Û”ı˛fl¬ ¸—‡…±ı˛ ¸±˝±À˚… øıÀ˚˛±· fl¬ı˛ –

ïfl¬ó 91 – 45 ï‡ó 275 – 28 ï·ó 34 – 71
¸˜±Ò±Ú –

ïfl¬ó 91 91
    –– 45  → + 54 (  45 ¸—‡…±øÈ¬ı˛ ÿÚøÚÒ±Ú ¬Û”ı˛fl¬ ¸—‡…± ˝˘ 54)

        1 45
       ı±ø˝Ó¬ ’Ç¬

ı±ø˝Ó¬ ’Ç¬ øÚÀ«̇  fl¬ı˛ÀÂ Œ˚ øıÀ˚˛±·Ù¬˘ ŸÌ±Rfl¬

ı±ø˝Ó¬ ’Ç¬øÈ¬ ’¬Û¸±øı˛Ó¬ fl¬Àı˛ ¬Û±˝◊ 45
¤‡Ú,  45

+ 1
 46

∴ øÚÀÌ«̊ ˛ øıÀ ˛̊±·Ù¬˘ = + 46
ï‡ó  275           275   275

– 28 → – 028 → + 971 (∴ 028 ¤ı˛ ÿÚøÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…± ˝˘ 971)
1 246
ı±ø˝Ó¬ ’Ç¬

ı±ø˝Ó¬ ’Ç¬øÈ¬ øÚÀ«̇  fl¬ı˛ÀÂ Œ˚ øıÀ˚˛±·Ù¬˘ ÒÚ±Rfl¬/

øÚÀÌ«˚˛ øıÀ˚˛±·Ù¬˘ = + (246 + 1) = + 247
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ï·ó   34 34
– 71 → + 28 (∴ 71 ¤ı˛ ÿÚøÚÒ±Ú¬Û”ı˛fl¬ ¸—‡…± ˝˘ 28)

62
Œ˚±·Ù¬˘øÈ¬ı˛ ¸ıÀ˙À¯∏ Œfl¬±Ú ı±ø˝Ó¬ ’Ç¬ ŒÚ˝◊/ ≈̧Ó¬ı˛±—, øıÀ˚˛±·Ù¬˘ ŸÌ±Rfl¬/ Œ˚±·Ù¬˘ 62 ¤ı˛ ÿÚøÚÒ±Ú¬Û”ı˛fl¬

¸—‡…± ˝˘ 37/ ’Ó¬¤ı, øÚÀÌ«̊ ˛ øıÀ ˛̊±·Ù¬˘ = –37.

øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œÀÓ¬ ¬Û”ı˛fl¬ ¸—‡…±ı˛ ¸±˝±À˚… øıÀ ˛̊±· –
˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œı˛ ˜Ó¬ ¤fl¬˝◊ øÚ˚˛À˜ øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œÀÓ¬ ¬Û”ı˛fl¬ ¸—‡…±ı˛ ¸±˝±À˚… øıÀ˚˛±· fl¬ı˛± ˚±˚˛/

¬√õ∂ÔÀ˜ 2-¬Û”ı˛fl¬ ¸—‡…±ı˛ ¸±˝±À˚… øıÀ˚˛±·Ù¬˘ øÚÌ«À˚˛ı˛ ¬ÛX¬øÓ¬ Œ›˚˛± ˝˘ñ

1˜ Ò±¬Û – øıÀ˚±øÊÓ¬ ¸—‡…±øÈ¬ÀÓ¬ Œ˜±È¬ ’Ç¬¸—‡…± øıÀ˚±Ê… ¸—‡…±ı˛ ’Ç¬ ¸—‡…± ’À¬Ûé¬± fl¬˜ ˝À˘ øıÀ˚±øÊÓ¬

¸—‡…±øÈ¬ı˛ ı±˜øfl¬ √õ∂À˚˛±ÊÚœ˚˛ ¸—‡…±fl¬ 0 ıø¸À˚˛ Ú±› ˚±ÀÓ¬ Î¬◊ˆ¬˚˛ ¸—‡…±ÀÓ¬ ¸˜¸—‡…±fl¬ ’Ç¬ Ô±Àfl¬/

2˜ Ò±¬Û – øıÀ˚±øÊÓ¬ ¸—‡…±øÈ¬ 2-¬Û”ı˛fl¬ ¸—‡…± Œıı˛ fl¬ı˛/ ¤˝◊ ¬Û”ı˛fl¬¸—‡…±øÈ¬ øıÀ˚±Ê… ¸—‡…±ı˛ ¸±ÀÔ Œ˚±·
fl¬ı˛/ Œ˚±·Ù¬˘øÈ¬ı˛ ¸ı«±øÒfl¬ ¸±Ô«fl¬ ’Ç¬øÈ¬ ı±ø˝Ó¬ ’Ç¬ ø˝¸±Àı ’±¸ÀÓ¬ ¬Û±Àı˛ ’Ôı± Ú±› ’±¸ÀÓ¬

¬Û±Àı˛/ ˚ø ’±À¸, Ó¬±˝À˘ 3˚˛ Ò±¬Û ’Ì≈̧ ı˛Ì fl¬ı˛/ ÚÓ≈¬ı±, 4Ô Ò±¬Û ’Ì≈̧ ı˛Ì fl¬ı˛/

3˚˛ Ò±¬Û – ¤Àé¬ÀS øÚÀÌ«˚˛ øıÀ˚˛±·Ù¬˘ ˝Àı ÒÚ±Rfl¬/ √õ∂±l Œ˚±·Ù¬˘øÈ¬ı˛ ¸ı«À˙¯∏ ı±ø˝Ó¬ ’Ç¬øÈ¬ ’¬Û¸±øı˛Ó¬
fl¬ı˛À˘ Œ˚ ¸—‡…±øÈ¬ ¬Û±›˚˛± ˚±Àı Œ¸ ◊̋øÈ¬ ◊̋ ˝˘ øÚÀÌ«̊ ˛ øıÀ˚˛±·Ù¬˘/

4Ô« Ò±¬Û – ¤Àé¬ÀS øıÀ˚˛±·Ù¬˘øÈ¬ ˝Àı ŸÌ±Rfl¬/ √õ∂±l Œ˚±·Ù¬˘øÈ¬ı˛ 2-¬Û”ı˛fl¬ ¸—‡…± Œıı˛ fl¬ı˛/ ¤˝◊ ¬Û”ı˛fl¬

¸—‡…±øÈ¬ ˝˘ øÚÀÌ«̊ ˛ øıÀ˚˛±·Ù¬À˘ı˛ ¸±—‡…˜±Ú/

Î¬◊±˝ı˛Ì – 2 ¬Û”ı˛fl¬ ¸—‡…±ı˛ ¸±˝±À˚… øıÀ˚˛±· fl¬Àı˛±ñ

ïfl¬ó 1 1 0 1 0 1 0 – 1 0 1 1 0   ï‡ó  1 0 1 0 1 1 · 01 – 1 1 0 1 · 1

¸˜±Ò±Ú –

ïfl¬ó 1 1 0 1 0 1 0
– 1 0 1 1 0

1 1 0 1 0 1 0

ı±, 1 1 0 1 0 1 0 ï ı±˜øÀfl¬ ≈øÈ¬ 0 ıø¸À˚˛ó

– 0 0 1 0 1 1 0

   ı±, 1 1 0 1 0 1 0

+ 1 1 0 1 0 1 0 ï 2-¬Û”ı˛fl¬¬ ¸—‡…± ıø¸À˚˛ó

 1 1 0 1 0 1 0 0

      ı±ø˝Ó¬ ’Ç¬

∴ øÚÀÌ«̊ ˛ øıÀ ˛̊±·Ù¬˘ = 1 1 0 1 0 1 0 0

↑
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ï‡ó 1 0 1 0 1 1 · 0 1
– 1 1 0 1 · 1 0

ı±,  1 0 1 0 1 1 · 0 1
– 0 0 1 1 0 1 · 1 0 ï ı±˜øÀfl¬ ≈øÈ¬ 0 ¤ı— Î¬±ÚøÀfl¬ ¤fl¬øÈ¬ 0 ıø¸À˚˛ó

ı±, 1 0 1 0 1 1 · 0 1
+ 1 1 0 0 1 0 · 1 0 ï 2-¬Û”ı˛fl¬¬ ¸—‡…± ıø¸À˚˛ó

1 0 1 1 1 0 1 · 1 1

    ı±ø˝Ó¬ ’Ç¬

∴ øÚÀÌ«̊ ˛ øıÀ ˛̊±·Ù¬˘ = + 0 1 1 1 0 1 · 1 1 = + 1 1 1 0 1 · 11

¤ı±ı˛ 1-¬Û”ı˛fl¬ ¸—‡…±ı˛ ¸±˝±À˚… øıÀ˚˛±·Ù¬˘ øÚÀÌ«˚˛ı˛ ¬ÛX¬øÓ¬ Œ›˚± ˝˘ñ

1˜ Ò±¬Û – ˚ø øıÀ˚±øÊÓ¬ ¸—‡…±ı˛ Œ˜±È¬ ’Ç¬¸—‡…± øıÀ˚±Ê… ¸—‡…±ı˛ Œ˜±È¬ ’Ç¬¸—‡…± ’À¬Ûé¬± fl¬˜ ˝˚˛ Ó¬±˝À˘
øıÀ˚±øÊÓ¬ ¸—‡…±øÈ¬ÀÓ¬ √õ∂À˚˛±ÊÚœ˚˛ ¸—‡…fl¬ 0 ıø¸À˚˛ Ú±› ˚±ÀÓ¬ Î¬◊ˆ¬˚˛ ¸—‡…±ÀÓ¬ ¸˜¸—‡…fl¬ ’Ç¬

Ô±Àfl¬/

2˚˛ Ò±¬Û – øıÀ˚±øÊÓ¬ ¸—‡…±øÈ¬ı˛ 1-¬Û”ı˛fl¬ ¸—‡…± Œıı˛ fl¬ı˛ ¤ı— ¬Û”ı˛fl¬ ¸—‡…±øÈ¬ øıÀ˚±Ê… ¸—‡…±ı˛ ¸±ÀÔ Œ˚±·
fl¬ı˛/ √õ∂±l Œ˚±·Ù¬˘øÈ¬ı˛ ¸ı«±øÒfl¬ ¸±Ô«fl¬ ’Ç¬ ı±ø˝Ó¬ ’Ç¬ ø˝¸±Àı ¬Û±›˚± Œ·À˘ 3 ˛̊ Ò±À¬Û ˚±›/

Ú˚˛ÀÓ¬± 4Ô« Ò±À¬Û ˚±›/

3˚˛ Ò±¬Û – ¤Àé¬ÀS øÚÀÌ«˚˛ øıÀ˚˛±·Ù¬˘ ÒÚ±Rfl¬/ √õ∂±l Œ˚±·Ù¬À˘ı˛ ¸ı«À˙¯∏ ı±ø˝Ó¬ ’Ç¬øÈ¬Àfl¬ ’¬Û¸±øı˛Ó¬ fl¬ı˛
¤ı— ’ıø˙á¬ ¸—‡…±øÈ¬ı˛ ’¸±Ô«fl¬Ó¬˜ ’ÀÇ¬ı˛ ¸±ÀÔ 1 Œ˚±· fl¬ı˛/ ¤ ◊̋ Œ˚±·Ù¬˘øÈ¬ ˝˘ √õ∂M ¸—‡…±≈øÈ¬ı˛

øÚÀÌ«̊ ˛ øıÀ˚˛±·Ù¬˘/

4Ô« Ò±¬Û – ¤Àé¬ÀS øÚÀÌ«̊ ˛ øıÀ˚˛±·Ù¬˘ ŸÌ±Rfl¬/ 2˚˛Ò±À¬Û √õ∂±l Œ˚±·Ù¬˘øÈ¬ı˛ 1-¬Û”ı˛fl¬ ¸—‡…± Œıı˛ fl¬ı˛/ ¤˝◊
¬Û”ı˛fl¬ ¸—‡…±øÈ¬ ˝˘ øÚÀÌ«̊ ˛ øıÀ˚˛±·Ù¬À˘ı˛ ¸—‡…±˜±Ú/

Î¬◊±˝ı˛Ì – 1-¬Û”ı˛fl¬ ¸—‡…±ı˛ ¸±˝±À˚… øıÀ˚˛±· fl¬ı˛ñ

ïfl¬ó 1 1 1 0 0 0 – 1 0 1 1 ï‡ó  1 0 1 0 1 0 · 1 1 – 1 1 0 ·0 1

¸˜±Ò±Ú –

ïfl¬ó 1 1 1 0 0 0 ı±, 0 0 0 1 1 1 ı±, 1 1 1 0 0 0
–    1 0 1 1 – 0 0 1 0 1 1 + 1 1 0 1 0 0

1 1 0 1 1 0 0
ı±ø˝Ó¬ ’Ç¬

\ ¸ı«±øÒfl¬ ¸±Ô«fl¬ ’Ç¬øÈ¬ ı±ø˝Ó¬ ’Ç¬, øÚÀÌ«˚˛ øıÀ˚˛±·Ù¬˘ ÒÚ±Rfl¬/ ı±ø˝Ó¬ ’Ç¬øÈ¬ ’¬Û¸±øı˛Ó¬ fl¬Àı˛ ¬Û±˝◊
1 0 1 1 0 0/

↑
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¤‡Ú, 1 0 1 1 0 0

+          1
1 0 1 1 0 1

\ øÚÀÌ«̊ ˛ øıÀ ˛̊±·Ù¬˘ = 1 0 1 1 0 1

ï‡ó 1 0 1 0 1 0 · 1 1

– 1 1 0 · 0 1

ı±,  1 0 1 0 1 0 · 1 1

– 0 0 0 1 1 0 · 0 1 ï ı±˜øÀfl¬ øÓ¬ÚøÈ¬¬ 0 ıø¸À˚˛ó

ı±, 1 0 1 0 1 0 · 1 1

+ 1 1 1 0 0 1 · 1 0 ï 1-¬Û”ı˛fl¬¬ ¸—‡…± ıø¸À˚˛ó

  1 1 0 0 1 0 0 · 0 1

ı±ø˝Ó¬ ’Ç¬

ı±ø˝Ó¬¬ ’Ç¬ ’¬Û¸±øı˛Ó¬ fl¬Àı˛ ¬Û±˝◊,  1 0 0 1 0 0 ·0 1

¤˝◊ ¸—‡…±øÈ¬ı˛ ¸ı«øÚ•ß ¸±Ô«fl¬ ’ÀÇ¬ı˛ ¸±ÀÔ 1 Œ˚±· fl¬Àı˛ ¬Û± ◊̋,

1 0 0 1 0 0 · 0 1

+             1

1 0 0 1 0 0 · 1 0

øÚÀÌ«̊ ˛ øıÀ ˛̊±·Ù¬˘ = 1 0 0 1 0 0 · 1 0

øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œÀÓ¬ ˆ¬±·Ù¬˘ øÚÌ«̊ ˛ – ˙ø˜fl¬ ¸—‡…±√õ∂Ì±˘œÀÓ¬ Œ˚ˆ¬±Àı ˆ¬±· fl¬ı˛± ˝˚˛ ¤fl¬˝◊

ˆ¬±Àı øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œÀÓ¬› ˆ¬±· fl¬ı˛± ˚±˚˛/ ÚœÀ‰¬ ≈øÈ¬ øZ‰¬˘±ÀÇ¬ı˛ ÊÚ… ˆ¬±· √õ∂øSê˚˛±ı˛ øÚ˚˛˜ Œ›˚˛± ˝˘/

ˆ¬±Ê… ˆ¬±Êfl¬ ·±øÌøÓ¬fl¬ ı±̨ø˙˜±˘± ¬̂±·Ù¬̆ ¬̂±·À˙ ∏̄

1 1 1 ¸ 1 1 0
0 1 0 ¸ 1 0 0
0 0 0 ¸ 0 ’Ô«̋ œÚ

1 0 1 ¸ 0 ’Ô«̋ œÚ

Î¬◊±˝ı˛Ì – ˆ¬±·Ù¬˘ › ˆ¬±·À˙ ∏̄ øÚÌ«̊ ˛ fl¬ı˛ñ

ïfl¬ó   1 1 0 1 0 1 1 ¸ 1 0 1 ï‡ó   1 0 1 1 1 0 · 1 0 1 ¸ 1 0 1

↑
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¸˜±Ò±Ú –

ïfl¬ó      ˆ¬±Êfl¬      ˆ¬±Ê…        ˆ¬±·Ù¬˘

1 0 1 ) 1 1 0 1 0 1 1 ( 1 0 1 0 1

1 0 1
1 1 0
1 0 1

1 1 1
1 0 1

1 0  ← ˆ¬±·À˙¯∏

ˆ¬±Êfl¬ ˆ¬±Ê… ˆ¬±·Ù¬˘

110 ) 10 111 0· 101 ( 111 · 11 0001
1 10

1011
110
1010

110
1001

110

110
110

1001
110

11
...............
...............

∴ øÚÀÌ«̊ ˛ ˆ¬±·Ù¬˘ = 111 · 110 ï’Ò«±—˙øıj≈ı˛ ¬Ûı˛ ≈̋ ◊ ’Ç¬ ¬Û˚«ôL√ qX¬ó

 øZ√õ∂Ó¬œfl¬œ ¸—Àfl¬Ó¬ø˘ø¬Ûı˛ ¸±˝±À˚… ˙ø˜fl¬ ¸—‡…±ı˛ √õ∂fl¬±˙ (Binary
coded decimal number representation/BCD number
representation) –¬

Œfl¬±Ú ˙ø˜fl¬ ¸—‡…±˚˛ ıÓ«¬˜±Ú √õ∂øÓ¬øÈ¬ ’Ç¬Àfl¬ ¸˜˜±Ú ø√Z√õ∂Ó¬œfl¬œ ¸—‡…± Z±ı˛± √õ∂øÓ¬¶ö±ø¬ÛÓ¬ fl¬ı˛ı±ı˛ Œ˚ √õ∂øSê˚˛±
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} } }

Œ¸øÈ¬ Œ·±h¬±ı˛ øÀfl¬ı˛ ¬Ûøı˛·Ìfl¬&ø˘ÀÓ¬ ˚ÀÔ©Ü ı…ı˝±ı˛ fl¬ı˛± ˝Ó¬/ 0, 1, 2, ......, 8, 9 ¤ ◊̋ ˙øÈ¬ ¤fl¬

’Ç¬øıø˙©Ü ˙ø˜fl¬ ¸—‡…±Àfl¬ ‰¬±ı˛ ’Ç¬øıø˙©Ü ø√Z√õ∂Ó¬œfl¬œ ¸—‡…±ı˛ ¸±˝±À˚… √õ∂øÓ¬¶ö±ø¬ÛÓ¬ fl¬ı˛± ¸y¬ı/ ¤˝◊ √õ∂øSê˚˛±

’Ú≈̊ ±˚˛œ ˙ø˜fl¬ ¸—‡…± 138 Œfl¬ ø˘‡ÀÓ¬ ˝Àı
(138)10
= ( 1 3 8 )  10

= (0001 0011 1000 )BCD
 ¤˝◊ √õ∂øSê˚˛±˚˛ ¸—‡…±øÈ¬ı˛ ø‰¬˝ê Œı±Á¬±ÀÓ¬ ¸—‡…±øÈ¬ı˛ ¬Û”Àı« ’±ı˛› ‰¬±ı˛øÈ¬ øZ‰¬˘±ÀÇ¬ı˛ ¸˜±˝±ı˛ ı…ı˝±ı˛ fl¬ı˛ÀÓ¬

˝Àı/ ‘+’ ø‰¬˝ê Œı±Á¬±ÀÓ¬ 1010 ¤ı— ‘–’ ø‰¬˝ê Œı±Á¬±ÀÓ¬ 1011 Œ˚±· fl¬ı˛± Œ˚ÀÓ¬ ¬Û±Àı˛/ ’Ó¬¤ı, ¬Û“±‰¬ ’Ç¬øıø˙©Ü
Œfl¬±Ú ˙ø˜fl¬ ¸—‡…±Àfl¬ ø‰¬˝ê¸À˜Ó¬ Œı±Á¬±ÀÓ¬ ˝À˘ 5×4+4=24 øÈ¬ ’Ç¬øıø˙©Ü ¤fl¬øÈ¬ øZ√õ∂Ó¬œfl¬œ Î¬◊¬Û¶ö±¬ÛÚ±ı˛

¸±˝±˚… øÚÀÓ¬ ˝Àı/ ¤˝◊ı˛+¬Û øZ√õ∂Ó¬œfl¬œ ¸—Àfl¬Ó¬ø˘ø¬Ûı˛ ¸±˝±À˚… ˙ø˜fl¬ ¸—‡…±ı˛ √õ∂fl¬±˙ ¬ÛX¬øÓ¬øÈ¬ ˝◊—ı˛±ÊœÀÓ¬ BCD
number representation Ú±À˜ √õ∂‰¬ø˘Ó¬/

Ó¬ÀÔ…ı˛ √õ∂fl‘¬øÓ¬ › Ó¬Ô… √õ∂fl¬±˙Ú± –¬

¤fl¬ fl¬Ô±˚˛ Ó¬ÀÔ…ı˛ ¸—:± Œ›˚˛± ¸y¬ı Ú˚˛/ øfl¬c ¤fl¬øÈ¬ Î¬◊±˝ı˛ÀÌı˛ ˜±Ò…À˜ ¸˝ÀÊ˝◊ ı≈ÀÁ¬ ŒÚ›˚˛± ¸y¬ıñ
Ó¬Ô… øfl¬∑ Œ˚˜Ú Òı˛± ˚±fl¬, ¬Ûı˛œé¬±ı˛ Ù¬˘ √õ∂fl¬±À˙ı˛ øÚ ¸—øù≠©Ü lı˛ ŒÔÀfl¬ Ê±Ú±ÀÚ± ˝˘ Œ˚ñ150 ÊÚ
¬Ûı˛œé¬±Ôœ«ı˛ ˜ÀÒ… 145 ÊÚ fl‘¬Ó¬fl¬±˚« ˝À˚˛ÀÂ Ä ¸Àı«±B‰¬ ¶ö±Ú ’øÒfl¬±ı˛ fl¬Àı˛ÀÂ ’ ‘̃Ó¬± ¤ı— øZÓ¬œ˚˛ ¶ö±Ú±øÒfl¬±ı˛œ
’±˜Ú/

¸—øù≠©Ü lı˛ ŒÔÀfl¬ √õ∂fl¬±ø˙Ó¬ ı± Œ‚±ø¯∏Ó¬ Î¬◊¬ÛÀı˛ı˛ ı±Ó«¬±øÈ¬ÀÓ¬ (information) Œ˚ øıÀ˙¯∏ ≈øÈ¬ ¸—‡…±ñ
150 › 146, ¤ı— Œ˚ ≈øÈ¬ ≈̧øÚø«©Ü Ú±À˜ı˛ñ’ ‘̃Ó¬± › ’±˜Ú, ¤ı˛ Î¬◊À{°‡ ı˛À˚˛ÀÂ Œ¸&ø˘ ˝˘ ¤ ◊̋ ı±Ó«¬±ı˛
¸±ÀÔ ¸—øù≠©Ü Ó¬Ô…/ ¤˝◊ Î¬◊±˝ı˛ÌøÈ¬ ŒÔÀfl¬ ’±ı˛› Œı±Á¬± ˚±ÀBÂ Œ˚, √õ∂fl‘¬øÓ¬·Ó¬ˆ¬±Àı Ó¬Ô… ≈íÒı˛ÀÌı˛ñ¸±—ø‡…fl¬
¤ı— ’¸±—ø‡…fl¬ ïı± ıÌ«˜±˘± √õ∂fl¬±ø˙Ó¬ó/ Î¬◊¬ÛÀı˛ı˛ Î¬◊±˝ı˛ÌøÈ¬ÀÓ¬ ¸±—ø‡…fl¬ Ó¬Ô… ˝˘ñ150 › 146 ¤ı—
’¸±—‡…øfl¬ Ó¬Ô… ˝˘ñ’ ‘̃Ó¬± › ’±˜Ú/ ¤Â±h¬± ’±˜ı˛± ’ÀÚfl¬ Œé¬ÀS ø˜|√õ∂fl‘¬øÓ¬ı˛ Ó¬Ô…› Œ‡ÀÓ¬ ¬Û±˝◊/ Œ˚˜Ú,
Œfl¬±Ú ¬Ûøı˛·ÌÀfl¬ı˛ ÊÚ… Ó¬±ı˛ Œfl¬±Ú ı…ı˝±ı˛fl¬±ı˛œı˛ ΔıÒÓ¬±¸”‰¬fl¬ ïı± ’Ú≈̃ øÓ¬±˚˛fl¬ó ¸—Àfl¬Ó¬˙s ï˝◊—ı˛±ÊœÀÓ¬
password) ˝ÀÓ¬ ¬Û±Àı˛ ‘apw1403’. √õ∂fl‘¬øÓ¬·Ó¬ˆ¬±Àı ‘apw1403’ ¸ÀÇ¬Ó¬˙søÈ¬ ø˜| √õ∂fl‘¬øÓ¬ı˛ Ó¬Ô… ı± ¸±—‡…-
ıÌ«˜±˘± √õ∂fl¬±ø˙Ó¬/

√õ∂Ô˜ Î¬◊±˝ı˛ÌøÈ¬ÀÓ¬, ¬Ûı˛œé¬±ı˛ Ù¬˘±Ù¬˘ ¸•Ûøfl«¬Ó¬ Œ˚ øÚÀ«˙ ı± Œ‚±¯∏Ì±ı˛ Î¬◊À{°‡ ı˛À˚˛ÀÂ Œ¸øÈ¬ ¤fl¬øÈ¬ ı±Ó«¬±
ı± ¸—ı± (information)/ ’±ı±ı˛ ¤˝◊ Œ‚±¯∏Ì± ŒÔÀfl¬ ’±˜ı˛± ¬Ûı˛œé¬±˚˛ ˙Ó¬fl¬ı˛± fl‘¬Ó¬fl¬±À˚«ı˛ ˝±ı˛, ˙Ó¬fl¬ı˛±
’fl‘¬Ó¬fl¬±À˚«ı˛ ˝±ı˛ ˝◊Ó¬…±ø :±Ú˘±ˆ¬ fl¬ı˛ÀÓ¬ ¬Û±øı˛/ ¤˝◊ ÚÓ≈¬Ú :±Ú ˝˘ ’±˜±Àı˛ fl¬±ÀÂ ÚÓ≈¬Ú ı±Ó«¬±
(information)/ ’±ı±ı˛ ¸˜ô¶∏ ¬Ûı˛œé¬±Ôœ«ı˛ ÊÚ… Œ˜Ò±Ó¬±ø˘fl¬±› ΔÓ¬ı˛œ fl¬ı˛± ¸y¬ı/ ¤˝◊ Œ˜Ò±Ó¬±ø˘fl¬±øÈ¬ ˝Àı
’±ı˛› ¤fl¬øÈ¬ ÚÓ≈¬Ú ı±Ó«¬±/ ıÓ«¬˜±ÀÚ Œ˚ ¸˜ô¶∏ ¬Ûøı˛·Ìfl¬ ’±˜ı˛± ı…ı˝±ı˛ fl¬øı˛ Œ¸&ø˘ ¸±—ø‡…fl¬, ’¸±—ø‡…fl¬
› ø˜| √õ∂fl‘¬øÓ¬ı˛ Ó¬Ô… ¸=¡˚˛ fl¬ı˛ÀÓ¬ ¸é¬˜ ¤ı— Œ¸˝◊ ¸˜ô¶∏ Ó¬Ô… øıÀù≠¯∏Ì fl¬Àı˛ ’±˜±Àı˛ fl¬±ÀÂ ÚÓ≈¬Ú ı±Ó«¬±›
Œ¬ÛÃ“ÀÂ øÀÓ¬ ¬Û±Àı˛/ Œ˚˜Ú, ˙Ó¬fl¬ı˛± fl‘¬Ó¬fl¬±À˚«ı˛ ˝±ı˛ ı±ı˛ fl¬ı˛ÀÓ¬ √õ∂À˚˛±ÊÚœ˚˛ ·±øÌøÓ¬fl¬ ø˝¸±ı fl¬ı˛± ¸±—ø‡…fl¬
Ó¬Ô… øıÀù≠¯∏Ìó ı± Œ˜Ò±øˆ¬øMfl¬ Ú±À˜ı˛ Ó¬±ø˘fl¬± √õ∂døÓ¬ ï¸±—ø‡…fl¬ › ’¸±—ø‡…fl¬ Ó¬Ô… øıÀù≠¯∏Ìóñ¤˝◊ ≈̋ ◊í˝◊
¬Ûøı˛·ÌÀfl¬ı˛ ¬ÛÀé¬ ¸˝Ê¸±Ò… fl¬±Ê/
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øıÈ¬, ı±˝◊È¬ › ˙s (BIT, BYTE and WORD) –

Œfl¬±Ú› Ó¬Ô…Àfl¬ ø˘ø‡Ó¬ˆ¬±Àı √õ∂fl¬±˙ fl¬ı˛ÀÓ¬ ’±˜ı˛± ı…ı˝±ı˛ fl¬øı˛
(i) Œfl¬±Ú ¸—‡…± ˚±, 0, 1, ...., 9 ¬Û˚«ôL√ ’Ç¬ Z±ı˛± √õ∂fl¬±ø˙Ó¬ ïŒ˜±È¬ 10 øÈ¬ ø‰¬˝êó
(ii) ıÌ«̃ ±˘±ı˛ øıøˆ¬iß ıÌ«, Œ˚˜Ú ˝◊—Àı˛Êœ ıÌ«˜±˘±ı˛ A, B, ....., Z ¤ı— a, b,...., z ïŒ˜±È¬ 26+26

=52 øÈ¬ ø‰¬˝êó
(iii) øıÀ˙ ∏̄ ø‰¬˝ê, Œ˚˜Ú +, –, = , ?, &, #, <, ˝◊Ó¬…±ø/ ï√õ∂±˚˛ 32 øÈ¬ ø‰¬˝êó
Ó¬Ô… √õ∂fl¬±˙Ú±˚˛ ı…ı˝+Ó¬ ¤˝◊ ¸˜ô¶∏ é≈¬^Ó¬˜ ø‰¬˝ê ı± ’Ç¬ ı± ıÌ«Àfl¬ ¬Ûøı˛·Ìfl¬ øı:±ÀÚ ¸±Ò±ı˛Ìˆ¬±Àı ı˘±

˝˚˛ ïÓ¬Ô…Àfl¬±¯∏±Ç¬ó ı± ˝◊—ı˛±ÊœÀÓ¬ character/ Î¬◊¬ÛÀı˛ Î¬◊ø{°ø‡Ó¬ Ó¬Ô…Àfl¬±¯∏±Ç¬&ø˘ Â±h¬± ’±ı˛› fl¬À˚˛fl¬øÈ¬ øÚ˚˛Lafl¬
ø‰¬˝ê› ı…ı˝±ı˛ fl¬ı˛± ˝˚˛/ ¤Àı˛ ˜ÀÒ… fl¬À˚˛fl¬øÈ¬ ¬Ûøı˛·ÌÀfl¬ ø‰¬S±Ç¬±ÀÌı˛ fl¬±ÀÊ ı…ı˝+Ó¬ ˝˚˛/

øıÈ¬ (BIT) –¬

øıÈ¬ ˙søÈ¬ √õ∂fl‘¬Ó¬¬ÛÀé¬ BInary digiT ¤ı˛ ¸—øé¬l ’±fl¬±ı˛/ 0 ¤ı— 1 ¤˝◊ ≈øÈ¬ ø√Z√õ∂Ó¬œfl¬œ ¸—‡…± ı±
øZ‰¬˘±Ç¬Àfl¬ ¤fl¬ fl¬Ô±˚˛ ı˘± ˝˚˛ øıÈ¬/ øZ√õ∂Ó¬œfl¬œ ¸—‡…±√õ∂Ì±˘œÀÓ¬ Œ˚ Œfl¬±Ú ¸—‡…±ı˛ ø˘ø‡Ó¬ √õ∂fl¬±˙ ˝˘ fl¬À˚˛fl¬øÈ¬
øıÈ¬-¤ı˛ ¸˜±˝±ı˛/

ı± ◊̋È¬ (Byte) –¬

ı± ◊̋È¬ ˙søÈ¬ ¤À¸ÀÂ ‘by eight’ ¤ı˛ ¸—øé¬l ı˛+¬Û ø˝¸±Àı/ ¬Ûøı˛·ÌÀfl¬ı˛ ’±ˆ¬…ôL√ı˛œÌ øSê˚˛±¸•Û±Ú, Œ˚˜Úñ
Ó¬Ô… ¸=¡˚˛, Ó¬Ô… øıÀù≠¯∏Ì, Ó¬ÀÔ…ı˛ ’±±Ú-√õ∂±Ú,ñ¤˝◊ ¸ı˝◊ ˝˚˛ øıÈ¬ ¤ı˛ ≈̧øÚø«©Ü ı…ı˝±ı˛ Z±ı˛±/ ¤fl¬øÈ¬ Ó¬Ô…Àfl¬
’Ú… Ó¬ÀÔ…ı˛ ŒÔÀfl¬ ’±˘±±ˆ¬±Àı ı≈Á¬ÀÓ¬, Œ˚˜Ú, ¤fl¬øÈ¬ ¸—‡…±Àfl¬ ’Ú…±Ú…¸—‡…± ŒÔÀfl¬ ’±˘±±ˆ¬±Àı ı≈Á¬ÀÓ¬, ¤fl¬øÈ¬
ıÌ«Àfl¬ ’Ú…±Ú… ıÌ« ŒÔÀfl¬ ¬Û‘Ôfl¬œfl¬ı˛ÀÌı˛ ÊÚ… ≈̧øÚø«©Ü ¸ÀÇ¬Ó¬ø˘ø¬Ûı˛ √õ∂À˚˛±ÊÚ/ ¤˝◊ ¸ÀÇ¬Ó¬ø˘ø¬Û ΔÓ¬ı˛œ fl¬ı˛±
Œ˚ÀÓ¬ ¬Û±Àı˛ fl¬À˚˛fl¬øÈ¬ øıÈ¬ ¤ı˛ ¸˜±˝±ı˛ Z±ı˛±/ ¤˝◊ Ò±ı˛Ì± √õ∂Ô˜ ¬Û±›˚˛± ˚±˚˛ ÊÚ ˆ¬Ú Ú˚˛˜…±Ú (John Von
neumann) ¤ı˛ fl¬±ÀÂ 1946 ¸±À˘/ Ó¬ÀÔ…ı˛ ø˘ø‡Ó¬ √õ∂fl¬±À˙ı˛ ÊÚ… √õ∂À˚˛±ÊÚœ˚˛ ¸˜ô¶∏ character &ø˘Àfl¬
ı± Ó¬Ô…Àfl¬±¯∏±Ç¬&ø˘Àfl¬ fl¬À˚˛fl¬øÈ¬ øıÈ¬-¤ı˛ ¸˜±˝±ı˛ Z±ı˛± ≈̧øÚø«©Üˆ¬±Àı √õ∂fl¬±˙ fl¬Àı˛ øıøˆ¬iß ¸ÀÇ¬Ó¬ø˘ø¬Û ΔÓ¬ı˛œ
fl¬ı˛± ˚±˚˛/ ıÓ«¬˜±ÀÚ Œ˚ ¸˜ô¶∏ ¸—Àfl¬Ó¬ø˘ø¬Û ı…ı˝±ı˛ fl¬ı˛± ˝˚˛ Œ¸&ø˘ı˛ ˜ÀÒ… øıÀ˙¯∏ Î¬◊À{°‡À˚±·… ˝˘ ASCII
¸—Àfl¬Ó¬ø˘ø¬Û, EBCDIC ¸—Àfl¬Ó¬ø˘ø¬Û/ ¤˝◊ ¸—Àfl¬Ó¬ø˘ø¬Û ≈øÈ¬ı˛ √õ∂ÀÓ¬…fl¬øÈ¬ ˝˘ øZ√õ∂Ó¬œfl¬œ ¸—Àfl¬Ó¬ø˘ø¬Û ¤ı—
¤fl¬ ¤fl¬øÈ¬ charaterñŒfl¬ Œı±Á¬±ÀÓ¬ ıÓ«¬˜±ÀÚ √õ∂øÓ¬øÈ¬ ¸—Àfl¬Ó¬ø˘ø¬ÛÀÓ¬ ’±È¬øÈ¬ øZ‰¬˘±Ç¬ øıø˙©Ü ¸—Àfl¬Ó¬ ı…ı˝+Ó¬
˝À˚˛ÀÂ/ ’±È¬øÈ¬ øZ‰¬˘±ÀÇ¬ı˛ ¸˜±˝±ı˛ ı± ’±È¬øÈ¬ øıÀÈ¬ı˛ ¸˜±˝±Àı˛ ΔÓ¬ı˛œ ¤fl¬ ¤fl¬øÈ¬ ¸ÀÇ¬Ó¬Àfl¬ ı˘± ˝˚˛ ¤fl¬øÈ¬
ı±˝◊È¬/ ¤fl¬ ¤fl¬øÈ¬ ı±˝◊È¬ øÚÀ«˙ fl¬Àı˛ ¤fl¬ ¤fl¬øÈ¬ Ó¬Ô…Àfl¬±¯∏±Ç¬Àfl¬/

˙s (Word) –¬

¬Ûøı˛·ÀÌı˛ ¤fl¬øÈ¬ ˙s ı± Word ΔÓ¬ı˛œ ˝˚˛ fl¬À˚˛fl¬øÈ¬ ı±˝◊ÀÈ¬ı˛ ¸˜±˝±ı˛ Z±ı˛±/ ıÓ«¬˜±ÀÚ ≈øÈ¬, ‰¬±ı˛øÈ¬ ı± ’±È¬øÈ¬

ı±˝◊ÀÈ¬ı˛ ¸˜±˝±ı˛øıø˙©Ü ¬Ûøı˛·Ìfl¬œ˚˛ ˙s ı…ı˝+Ó¬ ˝˚˛/
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¬Ûøı˛·ÌÀfl¬ı˛ ¶ú‘øÓ¬fl¬Àé¬ Œfl¬±Ú ˙sÀfl¬ ¸=¡˚˛ fl¬ı˛ı±ı˛ ¸˜˚˛ ¤fl¬øÈ¬ øıÀ˙¯∏ ’±ˆ¬…ôL√ı˛œÌ øÚ˚˛˜˜±øÙ¬fl¬ ¤fl¬øÈ¬

≈̧øÚø«©Ü ¸—‡…±› øÚÒ«±øı˛Ó¬ ˝À˚˛ ˚±˚˛/ ¤˝◊ ≈̧øÚø«©Ü ¸—‡…±øÈ¬ ˝˘ ‹ ¬Ûøı˛·Ìfl¬œ˚˛ ˙Àsı˛ øÍ¬fl¬±Ú± ı± address/
≈̧Ó¬ı˛±—, ˚ø Œfl¬±Ú ¬Ûøı˛·ÌÀfl¬ı˛ ¶ú‘øÓ¬fl¬Àé¬ı˛ ˙s¸=¡˚˛¸œ˜± 216 ı± 65536 ¸—‡…fl¬ ˙s ıÀ˘ Òı˛± ˝˚˛ Ó¬Àı

¤ ◊̋ øıøˆ¬iß ˙s&ø˘ı˛ øÍ¬fl¬±Ú± ¸—‡…± ˝Àı 0, 1, 2, 3, ......., 65535, 65536/

¸—Àfl¬Ó¬ø˘ø¬Û (ASCII) –¬

ASCII ˙søÈ¬ı˛ ¬Û”Ì«ı˛+¬Û ˝˘ American Standard Code for Information Interchange. ASCII
¸—Àfl¬Ó¬ø˘ø¬Û ˝˘ ¤fl¬øÈ¬ øZ√õ∂Ó¬œfl¬œ ¸ÀÇ¬Ó¬ø˘ø¬Û/ ıÓ«¬˜±ÀÚ ¤˝◊ ¸ÀÇ¬Ó¬ø˘ø¬Ûı˛ ı…ı˝±ı˛ ¸ı«±øÒfl¬/ Œ·±h¬±ı˛ øÀfl¬

¤˝◊ ¸ÀÇ¬Ó¬ø˘ø¬ÛÀÓ¬ Â˚˛øÈ¬ øZ‰¬˘±Ç¬ øıø˙©Ü ı± Â˚˛øÈ¬ øıÈ¬-¸˜øi§Ó¬ ¸—Àfl¬Ó¬ ı…ı˝±ı˛ fl¬ı˛± ˝Ó¬/ Sê˜˙† ¸˜À˚˛ı˛
’·Ë·øÓ¬ı˛ ¸±ÀÔ ¸±ÀÔ ¬Ûøı˛·ÌÀfl¬, fl¬˜« ¸•Û±ÀÚ ı…ı˝+Ó¬ Î¬◊B‰¬˜±ÀÚı˛ ˆ¬±¯∏± √õ∂fl‘¬Ó¬˝◊ Î¬◊ißÓ¬˜±ÀÚı˛ ˝ÀÓ¬ Ô±Àfl¬/

ıÓ«¬˜±ÀÚ ıh¬ ˝ı˛ÀÙ¬ı˛ A, B, C, D, .....˝◊Ó¬…±ø ıÌ«Àfl¬ ŒÂ±È¬ ˝ı˛ÀÙ¬ı˛ a, b, c, d, ..... ˝◊Ó¬…±ø ıÌ« ŒÔÀfl¬

¬Û‘Ôfl¬ˆ¬±Àı ı≈Á¬ÀÓ¬ ˝Àı/ ’Ô«±» ¬Ûøı˛·ÌÀfl¬ı˛ ˆ¬±¯∏±Àfl¬ √õ∂±?˘ fl¬ı˛±ı˛ ÊÚ…, ˆ¬±¯∏±Àfl¬ ¸±Ò±ı˛ÀÌı˛ ¬ÛÀé¬ ¸˝ÊÀı±Ò…

fl¬Àı˛ Ó≈¬˘ÀÓ¬ ¬Û”Àı«ı˛ Ó≈¬˘Ú±˚˛ ’ÀÚfl¬ Œıø˙ Ó¬Ô…Àfl¬±¯∏±Ç¬ ¤ı— Œ¸˝◊¸Àº ’ÀÚfl¬ Œıø˙ ¸ÀÇ¬Ó¬ ı…ı˝±ı˛ fl¬ı˛ÀÓ¬
˝˚˛/ ≈̧Ó¬ı˛±—, Â˚˛øÈ¬ øıÀÈ¬ı˛ ¸˜±˝±ı˛ Z±ı˛± ΔÓ¬ı˛œ ¸—Àfl¬Ó¬ø˘ø¬Ûı˛ ¸±˝±À˚… √õ∂À˚˛±ÊÚœ˚˛ ¸—‡…fl¬ Ó¬Ô…Àfl¬±¯∏±Ç¬Àfl¬

ø˘ø¬ÛıX¬ fl¬ı˛± ¸y¬ı Ú˚˛/ Ó¬±˝◊ ıÓ«¬˜±ÀÚ √õ∂‰¬ø˘Ó¬ ASCII ¸—Àfl¬Ó¬ø˘ø¬ÛÀÓ¬ ’±È¬øÈ¬ øıÀÈ¬ı˛ ¸˜±˝±Àı˛ ï’Ô«±» ¤fl¬

ı±˝◊È¬ó ΔÓ¬ı˛œ ¸—Àfl¬Ó¬ Z±ı˛± ¤fl¬ ¤fl¬øÈ¬ Ó¬Ô…Àfl¬±¯∏±Ç¬Àfl¬ ¸”ø‰¬Ó¬ fl¬ı˛± ˝˚˛/ Œ˚À˝Ó≈¬ ¤fl¬øÈ¬ øıÈ¬ ˝ÀÓ¬ ¬Û±Àı˛ 0 ı±

1 ¤ı— ’±È¬ ’ÀÇ¬ı˛ ¸ÀÇ¬ÀÓ¬ Œ˚ Œfl¬±Ú ’Ç¬ ˝ÀÓ¬ ¬Û±Àı˛ 0 ı± 1, Œ¸À˝Ó≈¬, ’±È¬øÈ¬ øıÀÈ¬ı˛ ¸˜±˝±ı˛ Z±ı˛± 28

= 256 øÈ¬ øıøˆ¬iß ¸—Àfl¬Ó¬ ¬Û±›˚˛± ˚±˚˛/ ¤˝◊ ¸˜ô¶∏ ¸—Àfl¬Ó¬ Z±ı˛± øÚÀ«ø˙Ó¬ Ó¬Ô…Àfl¬±¯∏±Ç¬&ø˘Àfl¬ øÚ•ßø˘ø‡Ó¬

ˆ¬±Àı øıøˆ¬iß Œ|ÌœÀÓ¬ øıˆ¬±ÊÚ fl¬ı˛± Œ˚ÀÓ¬ ¬Û±Àı˛ñ

(i) ıh¬ ˝ı˛ÀÙ¬ı˛ ˝◊—Àı˛Êœ ıÌ«, Œ˚˜Ú A, B, C, D, .......... ïŒ˜±È¬ 26 øÈ¬ó

(ii) ŒÂ±È¬ ˝ı˛ÀÙ¬ı˛ ˝◊—Àı˛Êœ ıÌ«, Œ˚˜Ú a, b, c, d, ........... ïŒ˜±È¬ 26 øÈ¬ó
(iii) 0 ŒÔÀfl¬ 9 ¬Û˚«ôL√ ˙ø˜fl¬ ¸—‡…± ïŒ˜±È¬ 10 øÈ¬ó

(iv) øıÀ˙ ∏̄ ø‰¬˝ê, Œ˚˜Ú +, –, ( , ), ?, # ........ ïŒ˜±È¬ 32 øÈ¬ó

(v) øÚ˚˛Lafl¬ ø‰¬˝ê ïŒ˜±È¬ 34 øÈ¬ó

(vi) Œ˘‡ø‰¬S ¸˝±˚˛fl¬ ø‰¬˝ê ïìø‰¬S±Ç¬Ì ¸˝±˚˛fl¬ ø‰¬˝êó ïŒ˜±È¬ 128 øÈ¬ó
ÚœÀ‰¬ı˛ ŒÈ¬øıø˘ÀÓ¬ ASCII ¸—Àfl¬Ó¬ø˘ø¬ÛÀÓ¬ ı…ı˝+Ó¬ øfl¬Â≈ ¸—Àfl¬Ó¬Àfl¬ Œ‡±ÀÚ± ˝˘/
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ASCII ¸ÀÇ¬Ó¬ø˘ø¬Û ’Ú≈̊ ±˚˛œ Maths. ¤ı˛ ¸—Àfl¬Ó¬ ø˘ø¬Û ˝Àı
M a t h s ·

01001101 0110 0001 01110100 01101000 01110011 00101110
¤‡±ÀÚ ASCIICode ¤ı˛ ŒÈ¬øıÀ˘ Œ˚ ¸˜ô¶∏ Ó¬Ô…Àfl¬±¯∏±Ç¬ ¤ı— øÚ˚˛Lafl¬ øÚÀ«À˙ı˛ øZ√õ∂Ó¬œfl¬œ ¸—Àfl¬Ó¬ ø˘ø¬Û

Œ›˚˛± ˝À˚˛ÀÂ Œ¸&ø˘ Â±h¬± ’±ı˛› Œı˙ øfl¬Â≈ ¸—Àfl¬Ó¬ø˘ø¬Ûı˛ Î¬◊À{°‡ ı˛À˚˛ÀÂ ”̃̆  ASCII ¸—Àfl¬Ó¬ø˘ø¬ÛÀÓ¬/

Œ˚˜Úñα, β, ∝, ε, √, End of line, End of page ˝◊Ó¬…±ø/

E B C D I C ¸—Àfl¬Ó¬ø˘ø¬Û –

A S C I I ¸—Àfl¬Ó¬ø˘ø¬Ûı˛ ˚Ó¬ EBCDIC ¸—Àfl¬Ó¬ø˘ø¬ÛÀÓ¬› 8-øıÈ¬ ¸—Àfl¬Ó¬ ı…ı˝±ı˛ fl¬ı˛± ˝˚˛/ EBCDIC
¸—Àfl¬Ó¬ø˘ø¬ÛÀÓ¬ ı…ı˝+Ó¬ ¸—Àfl¬Ó¬ &ø˘ ASCII ¸—Àfl¬Ó¬-¤ı˛ ˜ÀÓ¬± Ä øfl¬c ”̃‡… ¸±Ô«fl¬ ’Ç¬&ø˘ ’±˘±±/

EBCDIC ¸—Àfl¬Ó¬ø˘ø¬Ûı˛ ı…ı˝±ı˛ ˝˚˛ ”̃̆ Ó¬ IBM (International Business Machines) fl¬Ó‘¬«fl¬ Î¬◊»¬Û±øÓ¬

¬Ûøı˛·Ìfl¬ ˚ÀLa/ Œfl¬±Ú Ó¬Ô… ˚ø ASCII ¸—Àfl¬Ó¬ ’Ú≈̊ ±˚˛œ fl¬ı˛± Ô±Àfl¬ ¤ı— Œ¸ ◊̋ Ó¬Ô… ˚ø Œfl¬Î¬◊ ¤˜Ú ¤fl¬øÈ¬
¬Ûøı˛·Ìfl¬ ˚ÀLa fl¬±ÀÊ ˘±·±ÀÓ¬ ‰¬±˚˛ Œ˚øÈ¬ EDCDIC Œfl¬±Î¬ ı…ı˝±ı˛ fl¬Àı˛, Ó¬Àı ¤˝◊ ı˛+¬Û±ôL√ı˛fl¬±˚« fl¬ı˛± Œ˚ÀÓ¬

¬Û±Àı˛ Œ√õ∂±·Ë±˜ fl¬Àı˛/

¸—øé¬l¸±ı˛ –

¤˝◊ ¬Û±ÀÍ¬ √õ∂Ò±ÚÓ¬ øıøˆ¬iß √õ∂fl¬±Àı˛ı˛ ¸—‡…±√õ∂Ì±˘œ ˚Ô±ñøZ√õ∂Ó¬œfl¬œ ¸—‡…± √õ∂Ì±˘œ, ’©Ü√õ∂Ó¬œfl¬œ ¸—‡…± √õ∂Ì±˘œ,
Œ¯∏±h¬˙ √õ∂Ó¬œfl¬œ ¸—‡…± √õ∂Ì±˘œ › ˙ø˜fl¬ ¸—‡…± √õ∂Ì±˘œ øı˙ ’±À˘±‰¬Ú± fl¬ı˛± ˝À˚˛ÀÂ/ Œfl¬±Ú ¤fl¬øÈ¬ ¸—‡…±

√õ∂Ì±˘œı˛ ¸—‡…± ’Ú… Œfl¬±Ú ¸—‡…± √õ∂Ì±˘œÀÓ¬ øfl¬ˆ¬±Àı ¬Ûøı˛ıÓ«¬Ú fl¬ı˛± ˝˚˛ Ó¬± Î¬◊±˝ı˛Ì ¸˝À˚±À· ıÌ«Ú± fl¬ı˛±

˝À˚˛ÀÂ/ øıøˆ¬iß ¸—‡…± √õ∂Ì±˘œı˛ ¸—‡…±ı˛ Œ˚±·, øıÀ˚˛±·, &Ú › ˆ¬±· Î¬◊±˝ı˛Ì ¸˝ ıÌ«Ú± fl¬ı˛± ˝À˚˛ÀÂ/ øÚÒ±Ú¬Û”ı˛fl¬

¸—‡…±Ó¬La øfl¬ › øıÀ˚˛±À·ı˛ Œé¬ÀS ˝◊̋ ±ı˛ Î¬◊¬ÛÀ˚±ø·Ó¬± øfl¬ Ó¬±› Î¬◊±˝ı˛Ì ¸˝ ’±À˘±‰¬Ú± fl¬ı˛± ˝À˚˛ÀÂ/ ¤ ◊̋ ¬Û±ÀÍ¬
øZ√õ∂Ó¬œfl¬œ ¸—Àfl¬Ó¬ ø˘ø¬Ûı˛ ¸±˝±À˚… ˙ø˜fl¬ ¸—‡…±ı˛ √õ∂fl¬±˙ ¬ÛX¬øÓ¬ ıÌ«Ú± fl¬ı˛± ˝À˚˛ÀÂ/ Ó¬ÀÔ…ı˛ √õ∂fl‘¬øÓ¬ › Ó¬Ô…

√õ∂fl¬±˙Ú± ¸•§Àg¬ ¸—øé¬l ıÌ«Ú± ¬Û±ÀÍ¬ı˛ Œ˙À¯∏ Œ›˚˛± ’±ÀÂ/

} } } } } }
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3 (Programming Language)

 
 
 
 
 
 
 
 BASIC, FORTRAN, COBOL.

(Computer Language)
(Programming Language)

(Low Level
Language) (High Level Language)
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(i) (Machine Language)
(ii) (Assembly Language)

0 1
( Program)

0 1

Operation code OP CODE) / Instruction code/ Function code]
(Operand)

STM 205
OPCODE OPERAND

 (accumulator)
(content) (Store into Memory)

205
24 67

1 LDV 24 LoaD  a Value 24 24

2 STM 3501 STore into Memory
3501

3 LDV 67 LoaD a Value 67 67
24

67
4 ADD 3501 3501
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5 STM 4106 4106

LDV 24
STM 3501
LDV 67
STM 3674
ADD 3501, 3674 [ 3501 3674
STM 4106   ]

4106 91 ( = 24 + 67). LDV, STM,
ADD

(Registers),
(accumulator), (Computer word length)

(Assembly Language) 
1950
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1 READ FIRST, SECOND [ FIRST SECOND

]
2 LDA FIRST [FIRST

 ]
3 SUB SECOND [ SECOND

 ]

‘0’ ‘1’
(translation)

(System software)
(Assembler)

(High Level Language) 

BASIC,
FORTRAN, C, PASCAL, ALGOL, PL/1 

→ →
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(Compiler) (Interpreter)
(Systerm Software)

(Source Program and Object Program) 

(Complier and Interpreter) 

FORTRAN
FORTRAN
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BASIC BASIC Begineers’ All-purpose Symbolic Instruction Code
(John Kemeny) (E. Kurtz)

1963-64
BASIC

BASIC

FORTRAN FORTRAN FORmula TRANslation 
1956 International Business Machines Corporation

IBM

FORTRAN
FORTRAN FORTRAN

1960 Americal
National Standards Institution ANSI
FORTRAN 4, FORTRAN 77, FORTRAN 90, FORTRAN 95

FORTRAN 77

COBOL Common Business Oriented Language COBOL
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1959 United States Department of Defence 
COBOL

COBOL FORTRAN
FORTRAN

COBOL

BASIC, FORTRAN COBOL
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4 (Algorithm) (Flow Chart)

(Algorithm) (Flow Chart)

(Algarithm) 
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(Algorithm) Abu Jafar
Mohammed Bin Musa Al-khowarizmi

(i) (Input) 

(ii) (Output)

(iii)

(iv)

(v) 

1 

x sin x 

1 x

2 y x= sin

3 x y

2 

x, y z

1 x, y z

2 x y>  3 4
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3 x z> x x
 z z

4 z y> z z
y y

3

p q

1 p q 

2 p q< p q

3 q p r

r 0 1≤ ≤ −r q

4 r = 0 q q
r = 1 r > 1

5  p q q r 3
r > 1

4

ax bx c2 0+ + = a, b c

1 a, b c

2 a = 0 b = 0 ‘No root exists’ 

3 a = 0 b ≠ 0 ‘Equation is linear’’

Root = − c
b

4 d b ac= −2 4
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5 d = 0 ‘Roots are equal’

Root 1 = − b
a2 Root 2 = − b

a2 Root 1 Root 2 

6 d > 0 ‘Roots are real and unequal’

Root 1 = − +b d
a2

Root 2 = − −b d
a2

Root 1 Root 2

7 d < 0 ‘Roots are imaginary’

Realpart = − b
a2 Imagpt = −d

a2
Realpt Imagpt 

5 

1 N (parameter) N

2 Totalh = 0 
count = 1

3 h, h

4 Total h = Total h + h

= +

= + 

5 Count = N 6 count Count
= Count + 1 3

6 Average h = Total h/N  Average h 

 (i) N
input output

(ii) 3 4 5
(loop)

(iii)
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(iv)

4 5
x x k= + x x= + 3

x– k
x

(Flow Chart) 

(logical
possibility)

ANSI

(1) (Terminal Symbols) 

(2)
(Input/Output Box) 
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→

→ →

           A, B                              X,Y,Z

(3) 

(Processing Box)

X 2 5= ⋅ X 2 5← ⋅

S S A= + S S A← +

F A 2B C2= + − F A 2B C2← + −

X 2 5= ⋅ X 2 5← ⋅ 2·5 X 

S S A= + S S A← + (S A)+ S

(4) 

(Flow lines)

A, B

                   C = A + B C 

(5) 

(Decision Box)
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MAX = A

x

MAX = B

MAX > B
?

MAX = C

MAX

A, B, C

MAX > B
?

x y

y

I = 10
?

(6) 

(Connector)

(On-page Connector)

(Off-page Connector)
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N

I > N
?

I = 1
FACT = 1

FACT = FACT · I
FACT N

I = I + 1

(7) 
(Comment/Annotation Box)

1

C

F

F = 32 + 9C/5
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I = 2

SUM = I

I = I + 2

I > 100
?

2 
1 100

3 

N A(1),
A(2), ..,A(N)

SUM = SUM + I

SUM

 N

I = 1
SUM = O

 A(I)

SUM = SUM+A(I)
I = I + 1

I > N
?

AVERAGE = SUM/N

 AVERAGE
C

C
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 a,b,c

a=0 
b=0

?

 ‘No root’

a = 0 
b ≠ 0

?

 ‘Linear equation’

root = − c
b

root 1d b ac= −2 4

‘Real roots’

realpt = − b
a2

imagpt = −d
a2

root 1 = − +b d
a2

root 2 = − −b d
a2

root 1, root 2

‘Imaginary roots’ d = 0
?

realpt, imagpt

4
ax bx c2 0+ + =

5
cosh x

cos ...........h x x x x= + + + +1 2 4 6
2 4 6

←
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n = =
−

−

t x
nn

n2 2

2 2
 n = 1, 2, 3, 4, ...........

∴ =
−

+t
t

x
n n

n

n

1
2

2 2 1b g t x
n n

tn n+ =
−

⋅1

2

2 2 1b g

6

60% ≤
45% ≤ < 60%
35% ≤ < 45%

< 35%

 = N
= NAME

= ROLL
= M1, M2, M3, M4, M5, M6

= TOTAL
= AVG

 X

TERM = 1

COSH = TERM
N = 2

TERM = −
X

2N 2N 1

2

b g  · TERM

COSH = COSH + TERM

abs (TERM) < 10–6

?
N = N + 1

 X, COSH
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I = 1

 N

NAME, ROLL, M1,
M2, M3, M4, M5, M6

TOTAL = M1+M2+M3+M4+M5+M6

 TOTAL

AVG = TOTAL/6

 AVG

AVG ≥ 45
?

AVG ≥ 35
?

 ‘FAIL’

I = I + 1

I > N
?

I=1 :

 ‘3RD DIV’

 ‘2ND DIV’

NAME, ROLL, M1,
M2, M3, M4, M5, M6

 ‘1ST DIV’AVG ≥ 60
?
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5 C

C 

C 

C 

C

C
C UNIX 

C AT & T Bell 

FORTRAN,
BASIC COBOL 

ALGOL-60 

CPL (Combined Programming Language)
CPL

BCPL (Basic Computer Programming Language)
AT & T (Ken Thompson) CPL 
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B B CPL BCPL B 
CPL

Bell (Dennis Ritchie)

C
C

ANSI 
C ANSI C ANSI

C, UNIX MSDOS
BASIC, FORTRAN

BASIC 
(Functions-oriented) 

C

C

C

C (Character Set) Alphabet, 

A, B, C, ..........., X, Y, Z 

a, b, c, ............, x, y, z 

0, 1, 2, .........., 8, 9 

, 

; 

? 

’ 

: 
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! 

” 

| 

/ 

\ 

+ 

– 

* Asterisk)

& Ampersand)

= 

$ 

% 

#  (Hash

^ Caret)

( 

) 

[ 

] 

{ Left brace)

}  Right brace)

<  

> 

~ Spanish (Tilde) 

__ Underscore)

C– (Key Word) 
FORTRAN

READ WRITE 
C ANSI C
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auto  break  case
char  continue  default  do  double  else  extern  float  for  goto if  int  long
return  static  short  signed  switch  typedef  void  while 

3x – 8y = 3·4 
3 3·4 x y 

C

C–
C–

3, –1·5, 0·27, 12 

C–
–123·05, 2, 3, –8, 17·12,

–12·0, 12, 12·0 
2, 3, –12, 0, +48 2·0, –12·12, 18·9,

–4·0, 0·0 

(i) 0, 1, 2, ......, 8, 9
+ 

(ii) 

(iii) 5, 05 5 

(iv) 

123 

12·3 

46,203 
 C
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489 + + 

37  139 7 1

Rs. 5000 Rs, $, £ 

C– (octal) (hcxadecimal) 
O OX Ox)

69, 105 C–
0105 59 3B C–

OX3B OX3b Ox3B Ox3b)

16– 16 2 
1111 ...... 11 (16 1)

1 2 1 2 1 2 1 2 1 2 1 215 14 13 2 1× + × + × + + × + × + × °........

= + + + + + + = −1 2 2 2 2 2 2 12 3 14 15 16........  = 65535
000 ........ 00 (16 0) = 0 0 

2 116 − = 65535) 
unsigned short integer unsigned integer) 

−215 2 115 − – 32768 32767 
signed short integer short integer) 

long integer long integer 

16-bit ‘Long integer’ 32 bit 

long integer −231 2 131 − 21, 47, 483, 648 + 21, 47,

483, 647 0 2 132 − 0 4294,
96, 72, 965 

unsigned short, signed short, unsigned long signed long 

– 29·14, 12·0,
3·14159, 0·0008, + 1·10, – 0·18, 13· ·25 
Floating Point) 

13·29, – 3·14, ·32,
0·0073 
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0·1329e02, – 0·314e01, 0·32e00, 0·73e-02

e02 102, e – 02 10–2 0 1329 02 0 1329 102⋅ = ⋅ ×e = ⋅13 29

0·1329 Mantissa 02 exponent)

Mantissa 
 Mantissa 

4

’A’,  ’3’,  ’*’,  ‘d’,  ’ , ’ ,  ’ /b ’  
quote C

ASCII 

’A’ (01000001)2 = (65)10 ASCII A
01000001

’5’ 53

’ ’ 251

’ /b ’ 255  ( /b  
’ = ’ 61

ASCII EBCDIC IBM
EBCDIC ‘A’ EBCDIC

193, 65 
X = ’A’ Y = ’?’ X – Y = ’A’ – ’?’ = 65 – 63 = 2

(String Constants) 
quote

” NETAJI /b  SUBHAS /b  UNIVERSITY”
” A”
” NAME = A. B. ROY”
” 4 + 7 = 19”
” * + ? = /A3”
” Address : 32, Amherst Street, Kolkata-700009”

’A’ ”A” 
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C–

x y z, ,  C
ANSI C 

a, b, c, ...... 
underscore

31
40 

C–

MASS, mASS mass, Mass 
C–

a, aa, a1, a11, mass, v123, n–s–o–u, int–var, (int 

4 mass 
goto 

Vol, den 

C–

floating point) 
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C–

2
long integer 4 4 Double

Floating 8 10

C mass, roll  area

int mass;

int roll;

int area;

int mass, roll, area;

short int mass;

int roll;

long int area;

mass short integer roll integer 
area long integer 

mass (floating point) roll double floating 
16 area (character & variable), 

count  mass 8
roll 16 

area ’A’, ’5’, ’ ’  

ASCII count – 4, 3, 0, – 0, 12 

float mass;

double roll;
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char area;

int count;

float, int, double, char C–

(string) char, 
mass 20

char mass [20]

char a[m], b [n];

a b m n 
 size /b  

(initial value)

int mass = 15;
float area = 20·35;
char roll = ’M’;
short int length = 3;
char name [ ] = ”NETAJI /b  SUBHAS”;

[ ]
+ 1

name– 13 name–
13+1=14

C–
C– C–

C–
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3 5 7 2 10 7⋅ + ⋅ = ⋅

8 9 6 4 2 5⋅ − ⋅ = ⋅
3 2 5 6 2 4⋅ − ⋅ = − ⋅

1 7 3 5 5 95⋅ ⋅ = ⋅*
3 7 1 9 7 03⋅ ÷ ⋅ = ⋅

7 o/o 3 = 1

C–

(Integer
Arithmetic) (Real Arithmetic) 

(Mixed Mode
Arithmetic)

a = 16  b = 9 C–

a b

a b

a b 

a b 

a b 
a

b 

+
–

*
/

o/o

a b+

a b−

  a.b

a÷b

a o/o b

(Arithmetic operatians)

(Relational operation)

(Logical operation)

(Assignment operation)

(Increment and decrement operation)

(Conditional operation)

C– (Modulo Division)
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int a = 16, b = 9;

a + b = 25 + = 

a – 6 = 7 – = 

a b× = 144    ×  = 

a/b = 16/9 = 1 ÷ =
(truncated, rounded off 

(i) 8/11 = 0
(ii) (–8) / (–11) = 0

(iii) –8/11 = 0 –1 

Modulo a b% = =16%9 7  = 1, = 7)

− = −18%4 2  a

− − = −18% 4 2

18% 4 2− =

float a = 6·0, b = 8·7, c = –13·1, d = 8·0;

a/b = 6·0/8·7 = 0·68965517 (rounded of 8sf) 

a/b = 6·0/8·0 = 0·75

a/c = 6·0/(–13·1) = –0·45801527

13 = 13.
13·0, –11 = –11·0 

a = 14·35 2 = 14·35 2·0 = 7·175

BODMAS– % 
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C–

float a = 12·4, b = 9·6;

< a b< 12 4 9 6⋅ < ⋅ F 0

< = a b=< 12 4 9 6⋅ <= ⋅
 = < a b<= False (F) = 0

> a b> 12 4 9 6⋅ > ⋅
True (T) = 1

= >  a b=> , 12 4 9 6⋅ ≥ ⋅ = 1

> = a b>=

= = a b= = 12 4 9 6⋅ = = ⋅ = 0

! = a b!= 12 4 9 6⋅ ≠ ⋅ = 1

True/
T) Fale/ F)

1 0 

(i) x y z x y xz+ < = + +* 2 2

(ii) sum < = +x yb g
(iii) x y a b+ = = +  (m 

(iv) m ! = ’A’

x y z= ⋅ = ⋅ = −2 5 8 7 3, , , a b= ⋅ = − ⋅4 1 1 2,

int z = −3 ;

  float x y a b= ⋅ = ⋅ = ⋅ = − ⋅2 5 8 7 4 1 1 2, , , ;

(i) 

2 5 8 7 3 2 5 8 7 3 0⋅ + ⋅ × − = ⋅ − ⋅ × ⋅b g
 = ⋅ − ⋅ = − ⋅2 5 26 1 23 6
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= ⋅ + ⋅ + ⋅ ⋅ −2 5 8 7 2 5 32 2b g b g b g b g
  = ⋅ + ⋅ − ⋅ ⋅ ⋅6 25 75 69 2 5 3 0b g b g
  = ⋅ + ⋅ − ⋅ = ⋅6 25 75 69 7 5 74 44

(= 1) – 23·6 < 74·44

(iii) = + = ⋅ + ⋅ = ⋅x y 2 5 8 7 11 2  = = 

= +a b

 = ⋅ − ⋅ = ⋅4 1 1 2 2 9

x y+b g a b+b g
= 0 

(logical operation) 
(logical operation) C–

NOT, AND OR

NOT a 

a x y z x y z= + > + +* 2 2 2 , x, y z a 

a (= 1) (= 0) NOT a a (Complement) 
a NOT a a NOT a
C– NOT ! 

float x y z= ⋅ = ⋅ = − ⋅13 2 1 9 6 0, , ;

a x y z x y z= + > + +* 2 2 2

a a 

x y z+ = ⋅ + ⋅ × − ⋅* 13 2 1 9 6 0b g
   = 1·8

x y z2 2 2 2 2 213 2 1 9 6 0+ + = ⋅ + ⋅ + − ⋅b g b g b g
   = 213·85

a = 0
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NOT a = ! a = ! x y z x y z+ > + + =* 2 2 2 0d i
AND OR

a b C– AND OR
a && b a || b

a  b  a AND b (a && b)     a OR b (a || b)

                           

F F F = 0) F = 0)

F T F T = 1)

T F F T 

T T T = 1) T 

float x y= ⋅ = ⋅67 9 42 3, ;

char z = ’D’

a x y z= + <b g  

b x y z= ⋅ =* / !32 4b g  a && b 

T F 1 0 z 
D ASC II (01000100)2 = (68)10

x y+ = ⋅110 2  z = 68 , a F x y* / 32 4⋅ =

38 6472 68⋅ ≠  b T a && b 
F && T = F = 0)

a || b 

a || b F || T = T = 1)

(hierarchy) NOT,
AND OR 

! && ||x y x z y x y z< = + < + = =b g b g d i2 2

! NOT) && ( AND) | | 
OR)
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x y< =b g  F

! x y< =b g T ( NOT

x z y+ <b g F

x y z2 2+ = =e j F

T && F | | F AND

 = F | | F OR
     = F

(i) x = ⋅4 9 ; [ x 4·9 

(ii) x y z z= + * ; [y z y z z+ *
x ]

(iii) x y z= = = ⋅12 4 ;

a b c x y z= = = ⋅ + + ⋅ −1 2 7 2 3* *

[  a b c= = = ⋅65 68  ]

(iv) + =, – = 

+ = x+ = ⋅4 2 x x= + ⋅4 2
− = x− = ⋅4 2 x x= − ⋅4 2

* = x* = 6 x x= *6
/ = a/ = ⋅4 0 a a= ⋅/ 4 0

% = x y z% = +b g x x y z= +% b g
x x= + ⋅4 2  
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x 4·2 x

+ + – – 

n + + + + n) : n n= +1

n − −  − − n ) : n n= −1
1 

C–
expr1, expr2, expr3 

expr1? expr2 :  expr3 ;
expr1 TRUE expr2

expr1 FALSE expr3

n n n< = = +100 1b g? :  sum = sum + n ;

expr1 n < = 100

  expr2 n n= +1 expr3 sum = sum + n

n ≤100  n n= +1 n > 100  sum = sum + n

int x y= =12 14, ;

a x y x y= < =b g ? :

expr1 x y< =  expr2, expr3 a x=  a y=

x y<  expr1 = T, a x= = 12  

if x y< =b g  then

a x= ;
else
a y= ;
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C– (Library Functions)
C–

C–

C– f xb g
f xb g                          xb g

sqrt xb g x ≥ 0b g ≥ 0b g  

log xb g loge xb g > 0b g
log10 xb g log10 xb g > 0b g
abs xb g | |x ≥ 0b g
fabs xb g | |x ≥ 0b g
exp xb g ex

pow x y,b g x y x, y 

x y

pow 10 xb g 10x x 

ceil xb g x

ceil (–8·15) = – 8

≥ x ceil (6·03) = 7

fmod x y,b g x y÷b g x, y 

fmod (–4·89, 1·28)
(x = – 0·8203125
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sin xb g sin x

cos xb g cosx

tan xb g tan x

a xsinb g sin−1 xb g x  ( − ≤π / 2

− ≤ ≤1 1x a xsin /b g ≤ π 2

a xcosb g cos−1 xb g x 0 ≤ a xcos

− ≤ ≤1 1x ≤ π / 2

a xtanb g tan−1 xb g x  − ≤π / 2

a xtan /≤ π 2

a x ytan ,2b g tan /−1 x yb g x y,

cosh xb g cosh x

sin h xb g sin h x

tan h xb g tan h x

toascii (x) x

tolower (x)

toupper (x)

C–

(i) abs  : abs ( – 12 ) = 12
abs (2) = 2
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abs x y x y+ = +b g  (x, y 

abs 8 4 12 12+ = =b g
abs 5 14 9 9− = − =b g

(ii) fabs  : fabs − ⋅ = ⋅12 5 12 5b g
fabs 18 2 17 9 18 2 17 9 36 1⋅ + ⋅ = ⋅ + ⋅ = ⋅b g

(iii) pow  : pow 3 5 7 3 3 5 7 3⋅ ⋅ = ⋅ ⋅,b g b g  2 2 0 3 03 = ⋅ ⋅pow ,b g  [pow (2, 3) ]

pow − ⋅ ⋅5 0 1 5,b g
pow (x, y) x y floating) 

pow (3, 2)

pow x y x y+ ⋅ = +, 2 0 2b g b g
(iv) ceil  : ceil 8 6 9⋅ =b g

ceil − ⋅ = −4 0 4b g
ceil 9 0 9⋅ =b g
ceil − ⋅ = −8 6 8b g
ceil − ⋅ =0 8 0b g

ceil xb g x (floating) 

(v) fmod : fmod 8 0 2 0 0 0⋅ ⋅ = ⋅,b g
fmod 8 0 3 0 2 0⋅ ⋅ = ⋅,b g
fmod 3 0 8 0 3 0⋅ ⋅ = ⋅,b g

(vi) toascii : toascii A 65b g =
toascii 8 56b g =
toascii db g = 100

toascii + =b g 43

(vii) tolower : tolower ’A’b g = a

tolower 68 tolower ’D’b g b g= = d
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C–

gets   : 
getchar : 
scanf   : 

puts    : 
putchar : 
printf   :

(Header File)
C– Header File

sin xb g cos xb g exp xb g sqrt xb g
math·h ( mathematical header file · h

putchar, getchar, scanf,
printf stdio·h 
standard input-output header file)

stdio·h gets
puts
getchar
putchar
scanf
printf

math·h sin asin
cos acos
tan a tan a tan2
log sinh
log 10 cosh
exp tanh
pow ceil
pow 10 fmod

fabs
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string·h strcat 

strcmp 

strcpy 

strlen 

ctype·h toascii

tolower

toupper

stdlib·h
 abs (i), rand ( ), atoi (s)

time·h graphics · h 

C– (C–program) 

C– scanf
( ) printf ( ) 
stdio · h C–

sin xb g , cos xb g , exp xb g  sqrt xb g  

math · h

# include < stdio · h >

# include < math · h >

# 

C– (Arithmetic Statement in C) 
C–

= 

x a b c= + * ;

s s n= +

m x y= / + pow (a, b)

d = sqrt abs d d b c* * *− 4b gc h  
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C–

x y a b+ = +   C–

4 25⋅ = +x y z*

C–

= 

int a b c, , ;

a b c= − +3 50* ;

b c= =4 5,  a = − + =4 15 50 39  
a

= 

int a ;

float b c d, , ;

a b c d= − ⋅* *3 25

b c= ⋅ = − ⋅1 25 7 17,  d = ⋅1 47  
(floating-point arithmetic) = 1·25 × (– 7·17) – 3·25 ×
(1·47) = – 13·74, a – 13, ·74

= 

int a b c, ,
float d

d b b a c= −* * *4

d

a b c= = =2 9 3, ,

= × − × × = − =9 9 4 2 3 81 24 57  

= = ⋅d 57 0  

= 

float x y z t, , , ;
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t x y z= + ⋅* *3 25 ;

floating-point 

C–
C–

C–
C–

C–
C–
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6  C

C–

if 

goto 

switch 

while– do-while 

for–

array–

C–

C–

C– C

C– FORTRAN C
Column

C–

# 

C–
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Newton-Raphson C–

/* */ 
/* Program for Newton-Raphson method */ 

/* Program written by : S. K. Dey
  Year : B. Sc. 1st year
  Roll : 37 */

/* Program written by : S. K. Dey */
  /* Year : B. Sc. 1st year */
   /* Roll : 37 */

/* Program written by : S.
K. Dey /* Year : B. Sc. 1st year /* Rill-37 */ 

(non-executable)

C– module–
module

Modular Programming
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C– C– main ( ) 
main main 

main main 

Main Program

A B            C

A1      A2 C1 C2

C11        C12

C11–
C12- C1– C1 

C C2 C
C, C1 C2

main main A 
B) main main 

final 

C–
(user-defined function) main

printf, scanf 
(Library Function) C–
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main main 

main ( )

{ /* main */
statement 1;
statement 2;

} /* main */

(Input and Output function)
C–

scanf printf stdio · h

scanf

scanf Address, Address, .....);

floating
point) 

% c : 

% f % e % g : (floating-point) 

% d : 

% s : 

Address ( 1......... 
x Address & x & 
&

x, y z 

int x ;
float y ;
char z ;

scanf
scanf (” % d % f % c”, & x, & y, & z);
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(Compilation 3 ....... 
cursor (Blink) 

x y= = ⋅10 15 25, z = ’A’’

(i) 10 15 25/ ⋅ /b b A ↵  /b  

(ii) 10 15 25/ ⋅b ↵ (iii) 10 ↵ (iv) 10 ↵

 A ↵    15·25 /b A ↵    15·25 ↵

   A ↵

( ↵ ‘Enter’’

‘Type
mismatch’

scanf &
a b c= = ⋅ =20 15 75, , ‘M’ d = ”ROLL” scanf

scanf (” % d % f % c % s”, &a, &b, &c, d) ;

printf

printf scanf printf
Address 

int p q= =4 8, ;

float r s= ⋅ = ⋅3 14159 1 762941, ;

printf (”%f %d %f %d”, s, p, r, q);

1·762941 4 3·14159 8

2

float x = ⋅17 294176 , y = − ⋅16 214801 ;

print (” %f %e”, x, y);

17·294176 – 0·162148e02
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e-format-
6 8 

printf (message) 

int x = 46 ; (x = 

float y = ⋅151 25 ; (y = 

printf (”Number of student = % d Av-height = % cm”, x, y);

Number of students = 46 Av · height = 151·25 cm
printf–

int x y= =4 9, ;

print (” %d %d x y+ = %d”, x y+ );

x y+ = 13

printf 
printf 

s p r q, , , s p r
q \ n 

printf (” %f %d \n %f %d”, s, p, r, q);

1·762941 4
3·14159 8

printf

int x = 7527 ; 4 (space)

(i) printf (” % d ”, x) :  7  5  2  7

(ii) printf ( ”% 4 d ”, x) :  7  5  2  7

(iii) printf (” % 6 d”, x) :  7  5  2  7



103

(% 6d x (space) 
4

(iv) printf ( ” % 2d ”, x) :   7  5  2  7

(% 2d x 4
4

(v) printf (” % - 7d ”, x) :     7  5  2  7

( – 7 4

printf (” %7d ”, x) :           7  5  2  7

(vi) printf (” % 06d ”, x) :       0  0  7  5  2  7

(‘0’ 0 ” % 6d ”
0 

Floating Point 

float x = 27·8729 ;

(i) printf ( ” % f ”, x) :           2  7  ·  8  7  2  9

(% f 

(ii) % 7·4 f : x
7 · 4

(iii) % 9·5 f : Print ( ” % 9·5 f ”, x) :  2  7  ·  8  7  2  9  0

% 9·5 f x 9
5 x

% 7·4 f x 7
4 x

+ x = − ⋅27 8729  %8·4 f :

–  2  7  ·  8  7  2  9

(iv) % 7·3 f : printf (” % 7·3 f ”, x)     2  7  ·  8  7  3

3 4

% 7·0 f : printf (” % 7·0f ”, x) :                 2  8
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x = 28)
5

(v) % · 0f : printf (” ·0f ”, x) :      2  8
(% · 0f x

(vi) % · 2f : praintf (” % · f ”, x) :    2  7  ·  8  7

(vii) % – 7·3 f : printf (” % –7·3f ”, x) :     2  7  ·  8  7  3

(‘–’ 

(viii) % 07 · 3f : 0  2  7  ·  8  7  3

(ix) % 12·6 e : printf (” % 12·6 e ”, x) :  0  ·  2  7  8  7  2  9  e + 0  2

% w · de 
w d= =12 6, w d

e, + –) e 0 
7

6 w (d+7) 

w d≥ + 7  w d≥ + 6 % 10·6e 
w d= =10 6,  w d≥ + 7  w d≥ + 6 ) 

(x) % 14·7e :           0  ·  2  7  8  8  7  2  9  0  e  +  0  2

(xi) % – 14·3e :     0  ·  2  7  9 e +  0  2

% w · ds w d 
state

char state [ ] = ”WEST /b  BENGAL” ;

11 /b
” % 11s”,

(i) printf (” % s”, state) :    W  E  S  T    B  E  N  G  A  L
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(ii) printf (” % 8s ”, state) :   W  E  S  T    B  E  N  G  A  L

(iii) printf (” % 11s ”, state) :  W  E  S  T    B  E  N  G  A  L

(iv) printf (” % 14s”, state) :          W  E  S  T    B  E  N  G  A  L

(iv)) 

(v) printf (” % – 15s ”, state) : W E S T   B E N  G A L

(‘–’ 

(vi) printf (” % 15·6s”, state) :                          W  E S  T    B

(15·6s : = 15, 6

(vii) printf (” % ·6s”, state) :   W E S T    B

(viii) printf (” % – 15·6s”, state) : W E  S T   B

Printf ( ) 

Escape
Sequece \ t, \ n,
\ b, 

\ t : BASIC TAB 80 Monitor
\ t 10 (Zone)

Zone 1, Zone 2, ........ Zone 10, Zone 8-column
\t 

\ n 

printf (” Netaji\ t Subhas\ t Open\ t University\ n 1, Woodburn\ t Park\
n Kolkata-700 020”) ;
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B B B B B

→ →→ → →

 1            9            17           25            33

N e t a j i    S u b h a s   O p e n      U n i v e r s i t y

   Zone 1        Zone 2        Zone 3        Zone 4      Zone 5

int a = 2576, b = – 174;
float = –14·29;
printf (” a = % d \ t b = % d\ n c = % f ”, a, b, c);

1 9

 a  =  2  5  7  6      b  =  –  1  7  4

 c  =  –  1  4  ·  2 9

( \ t 

C– (Control Statement)
C–

C–

# include < stdio · h >
main ( )
{
int x y= =12 3, ;

float z = ⋅12 9 , a ;

a x y z= +b g* ;
printf ( ” a = % f ”, a ) ;
}

a = ⋅193 5

K o l k a t a - 7 0 0   0 2 0

1 ,   W o o d b u r n P a r k



107

C–
/ * To find the area of a triangle * /

# include < stdio · h >
# include < math · h >
main ( )
{
float a b c= ⋅ = ⋅ = ⋅5 1 7 3 11 5, , , s, area ;

s a b c= + + ⋅b g / 2 0 ;

area = sqrt s a s b s c s− − −b g b g b gc h* * * ;

printf ( ” AREA = % f ”, area) ;
}

C–
(i) IF (Logical IF Statement)
(ii) IF–ELSE 
(iii) GOTO (Uncondifional goto)
(iv) Switch 

IF (Logical IF) 
if 
statement 1 ;

statement 1
statement 1 if

(1) if b b a c* * *− > =4 0b g
  printf ( ”Roots are real” \ n) ;

   (2) if x a y= = =b g pow x, 2b g ;

b ac2 4 0− ≥  Roots are real x

a y x= 2  
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→

→

if if { }

if b b a c* * *− > =4 0b g
{

x 1 = − + −b b b a csqrt * * *4b gc h / 2 *ab g ;

  if x 2 = − − − ⋅b b b a csqrt * * *4b gc h / 2 ⋅* ab g ;

printf (” Roots are real : %f %f ”, x1, x2) ;

}

if-else if if
if else

if 

{

s1 ;

s2 ;

if

sk ;

}

else

{

′s1 ; else

′s2 ;

′sm ;

}

...
.

...
.
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float a b c d x x, , , , ,1 2 ;

d b b a c= − ⋅* * *4 0 ;

if d > = 0b g
{

x b d a1 2 0= − + ⋅sqrt b gc h b g/ * ;

x b d a2 2 0= − − ⋅sqrt b gc h b g/ * ;

printf ( ” Roots are real : % f f ”, x x1 2, ) ;
}
else
printf ( ” Roots are imaginary ”) ;

x f xb g
f x xb g = +1 cos , x > ⋅2 0  

= +log x2 2d i , x = ⋅2 0  

= −1 ex , x < ⋅2 0  

C– f xb g if-else 

float x, f

if x = = ⋅2 0b g
f x x= + ⋅log * 2 0b g ;

else
{

if x < ⋅2 0b g
f x= −1 exp b g ;

}
else

f x= +1 cos b g ;

}
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1

if-else

2

if-else

3

if-else

→

→
→
→

→

→→

→

if-else if-else 
nested if-else. nested if-else

if 
{

s ;1

s ;2

......

......
}
else
{

if  
{

′s1 ;

′s2 ;
.......
.......
}
else
{

if 
{

′′s1 ;
′′s2 ;

.......

.......
}
else
{

′′′s1 ;
′′′s2 ;

.......

.......
}
}
}

→

1

2

3
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goto 

goto
goto 

goto < lebel > ;

goto s1 ;
goto s10 ;

s1 s10 s1 s10 
got0 s1 s1 

C–
goto 

(lebelling) 

start :
statement 10 ;
read :
statement 3 ;

s10 : statement 5 ;
end : statement 20 ;

statement 10 start, statement 3 read, statement 5 s10

goto-

goto-

C–

C– goto if-else goto

f xb g
float x, f ;

if x = = ⋅2 0b g
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goto s1 ;
else
{

if x < ⋅2 0b g
goto s2 ;
}
else

f x= +1 cos b g
   s f x x1 2 0: log *= + ⋅b g
   s f x2 1: exp= − b g ;

C– goto

(4) switch

C– switch if-else 
if-else 

if-else
else

(switch-break) (swith-break)

switch 
{
case n1 :

statement ;
statement ;
.................
statement ;

break ;
case n2 :

statement ;
statement ;
................
statement ;

→
switch
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break ;
.........
..........
case nk ;

statement ;
statement ; K
...............
statement ;

break ;
default :

statement ;
statement : Default
................
statement ;

}     switch
statement x ;

n1 case n1 break
switch statement x

n2, n3, ......., nk
switch

n1, n2, ...... nk default
default break

switch

break break
 switch

break

switch–

f xb g x

f x xb g = 2 2  x = 1 3 5, ,
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= +4 3x  x = 2
= +cos sinx x x = 4  6

= ex x > 6

if-else switch

switch (x)
{
case 1 :

f x x= 2 * *  ;
break ;

case 2 :
f x= ⋅ +4 0 3* ;

break ;
case 3 :

f x x= 2 * * ;
break ;

case 4 :

f x x= +cos sinb g b g ;
break ;

case 5 :
f x x= 2 * * ;

break ;
case 6 :

f x x= +cos sinb g b g ;
break ;
default :

f x= exp b g ;
}

C– (Loop)

sum
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sum = 51 53 55 993 3 3 3+ + + +.....

(algorithm) 

sum = 0 

n = 51

n3

n3 sum sum

n 2 n n= + 2

n ≤ 99  

sum

(1) sum = 0

(2) sum = 0 + 513 

(3) sum = (0 + 513) + 533 

(4) sum = (0 + 513 + 533) + 553 

................

(26) sum = (0 + 513 + 533 + ...... + 973) + 993 

sum

C–
int n, sum ;
sum = 0 ;
n = 51 ;

s1 : sum = sum + pow (n, 3) ;
if (n = = 99)
goto print ;
else
{n = n + 2 ;
 goto s1 ;}

print : printf (” SUM = % d ”, sum);
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s1 : sum + pow (n, 3) 25 
25 

C–

while–

do-while 

for 

while –

while 
{
s1 ;
s2 ;
........
.........
sn ;
}

{ } 

T F T
s s sn1 2, , ........,  

while
True s s sn1 2, , ........,

while
(False) 

while

while 

int n, sum ;
n = 51
sum = 0 ;
while (n < = 99)
{
sum = sum + paw (n, 3) ;
n = n + 2 ;
}
print f (” sum = % d”, sum)

→

→
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while

while

{ } while

while
while ((aggregate > = 60 && math > = 80) && (eng > 40 || beng > = 40))

true 80% 
60% 40% 40% 

while

sum = 0 ;
n = 1 ;
while (n < = 10)
{
sum = sum + n * n ;
n = n – 1 ;
}
print f (” sum = % d” sum) ;

n 1, 0, –1, –2, –3, ...... (n < = 10)

while (i + + < 10) while (+ + i < 10) 

i 10 i 1
i 1 i 10

do–while
while while

do-while 
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do
{
s1 ;
s2 ;
.........
..........
sn ;
}
while 

do-while 

int n, sum ;
n = 51 ;
sum = 0 ;
do
{
sum = sum + pow (n, 3) ;
n = n + 2
}
while (n < = 99)
print f (” sum = % d ”, sum) ;

do-while 

do-while 

goto do-while 

do-while 

→

→

do-while do-while
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C– for–
for C–

for (

{
s1 ;
s2 ;
.......
.......
sn ;
}
int sum = 0, x ;

for x x x= < = + +0 100, ;b g
{
sum = sum + x ;
print ( ” % d ”, sum) ;

100 ( = 5050)

for ( i j= =0 1, ; i j+ < = 100 ; i+ = 2 , j + + )

for i j (,)

for

for i m n i i i= + <= =b gc h/ ; ; /2 20 2

for for ( )

.......

.......
n = 1 /* * /
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for ( ; n < = 10 ;)  / * for ( ) * /
{
.......
.......
print f  (” product = % d”, n * n) ;
n n= + 2 ;  / * * /
}

Nested 
while, do-while, for

nested 

do for ( i i i= < = + =0 10 2; ; )
{ {
s1 ; s1 ;
s2 ; s2 ;
do for (; ; )
{ {

′s1 ; ′s1 ;

′s2 ; ′s2 ;

} ..... k k k= > = − =1 10 1; ;b g ...

while ( i < = 100 ) }

s3 ; s3 ;

s4 ; s4 ;
} }
while ( j < = 10 )

Nested

for-
 k

do-while

 j

for-
 j

→

→

→

→

→

→

nested nested

do-while

 i
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C– Array–

a b c d e f g h, , , , , , , ,b g b g b g b g ......... 

x y x y x y x y x y1 1 2 2 3 3 4 4 10 10, , , , , , , ,......., ,b g b g b g b g b g
x 

y x y 

x1 x2 
x y array subscripted array

x x x1 2 10, ,..........  1, 2, 3, 10 array
(one dimensional) array List) 

     ↓ (column)

(row)→ 10 3 5 7
2 0 9 5
7 11 5 4

−

−

F
HG

I
KJ

(two-dimensional) 
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a a a a
a a a a

a a a a

n

n

m m m mn

11 12 13 1

21 22 23
2

1 2 3

.........

....... ....... ........ .........

.........

F

H
GGG

I

K
JJJ

m (row) n- (column)
(m×n) 

a23  = 9 
a-

array C–
array C–

array

int mark [20] ;

mark array mark [0],
mark [1], mark [2], ...., mark [19] 20

20 mark [0], mark [1], ...., mark
[19]
array mark mark [i]

int mark [20] = {67, 9, 19, 32, 87, ........., 10, 54, 67, 3, 32}, mark 
array 20

mark [0] =67, mark [1] =9, mark [2] = 19, ....., mark [17] = 67, mark [18] = 3, mark
[19] = 32

mark [0] = 67 = mark [17], 
float number [5] = {–3·85, 2·29, 0·42, 1·75}; number array

floating number [0], number [1], ........, number [4] 

number [0] = –3·85
number [1] = 2·29
number [2] = 0·42
number [3] = 1·75
number [4] = 0·0 4

= 0 
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char name [4] = {’O’, ’P’, ’E’, ’N’} ;

name array
name [0] = O, name [1] = P, name [2] = E, name [3] = N

array

int mark [ ] = {10, 14, 25, 89, 44}
float price [ ] = {3·35, 1·47, 13·4, 7·1, 2·2, –11·2, 10·1};
char name [ ] = {‘S’, ‘U’, ‘B’, ‘H’, ‘A’, ‘S’}

array 5 7
{ }

6 + 1 = 7 1

name [0] = S, name [1] = U, ......, name [5] = S name [6] = \0
Null array

char name [ ] = {SUBHAS} ;

Array 
array

{ }

scanf

15 

   # include < stdio·h >
main ( )
{
int i, mark [15] ;
for (i = 0; i < = 14 ; i + +)

{          / * { * /
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scanf (” %d ”, & mark [ i ]) ;
}          / * } * /
}

15 mark {12, 37, 51, 7, 65, 54, 87, 29, 41, 52, 51, 65,
12, 91, 62}

12 ↵
 37 ↵
 .....
 62 ↵

print f ( )
# include < stdio·h >
main ( )
{
int i, mark [15] ; i
for ( i = 0 ; i < 15; i + + )      / * i < 15 
{ i < = 14 * /
print f (” % d”, mark [ i ] ;
}

  }

12 37 51 7 65 54 87 29 41 52 51 65 12 91 62

print f ( ) 

print f (“ % d \ n ”, mark [ i ] ) ;

Array–
array C– array

 x 
y 
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253 

  x 121-    131-    141-    151-
   y        130     140     150    160

       31-     
5      11      3      3        40

       41-     
7      24      31     17        50

       51-     
6      29      34     12        60

       61-     
3       9      18     9        70

       71-     
2      11      12     7        80

5 (row) 4 (column) 
student, student 20

(element) 
(i) (j )  student (i, j ) i j 

C– 0 i 0, 1, 2,
3, 4 j 0, 1, 2, 3; student (3, 2) = 18 141 150

61 70 18 C–

int student [5] [4] ;

[0] [1] [2] [3]

[0] [0] [0] [0] [1] [0] [2] [0] [3]
= 5 = 11 = 3 = 3

[1] [1] [0] [1] [1] [1] [2] [1] [3]
= 7 =24 =31 =17

[2] [2] [0] [2] [1] [2] [2] [2] [3]
= 6 = 29 = 34 = 12

[3] [3] [0] [3] [1] [3] [2] [3] [3]
= 3 = 9 = 18 =9

[4] [4] [0] [4] [1] [4] [2] [4] [3]
= 2 =11 = 12 =7
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→

→

→
→

int student [5] [4];
for ( i i i= < + +0 5; ; )
{
for ( j i j= < + +0 4; ; )
{

    j scan f (” % d ”, &student [i] [j]) ;
   }

}

i = 0 j ( , , , )j = 0 1 2 3 , i = 1
j student

 5 ↵
11 ↵ [0]

 3 ↵
 3 ↵
 7 ↵
24 ↵
31 ↵ [1]

17 ↵
......
......

printf ( ) \ n
int student [5] [4] ;
for ( i i i= < + +0 5; ; )
{
for ( j j j= < + +0 4; ; )
print f (” % d”, student [i] [j]);
print f (” \n”) ;
}

i
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5        1  1       3        3

7        2  4       3  1        1  7

6        2  9       3  4        1  2

3        9 1  8       9

2        1  1          1  2        7

print f ( ) \ t 

\ t 

C– sqrt (x), sin (x), cos (x), exp (x),
abs (x) 

‘Users’
defined Functions’ 

f x x xyb g = +2 2 , x y f floating-point 

float f (float x, float y)
{
return (x * x + x * y * y)
}

n n

long int fact (int n)
{
int i ;
long int prod = 1 ;

if n > 1b g
for ( i = 2;  i n< = ; n + + )
prod * = i
return (prod) ; }

fact ( ) n n



128

a, b, c 

# include < stdio · h >
-----------------------------------------

int max (int x, int y)
{
int z ;
z = (x > = y)? x : y ; /* z x y
return (z) ; * /
}

-----------------------------------------
main ( )
{
int a, b, c, d ;
scan f (” % d % d % d”, &a, &b, &c) ;
d = max (a, b)
print f (” \n maximum = % d”, max (c, d)} ;
}

-----------------------------------------
d = max (a, b) d = a b

max ( )
max (c, d) a, b c

 C–

a b c

∆ = − − −s s a s b s cb gb gb g s = = + +a b cb g 2

C–

# include < stdio · h >
# include < math · h >
main ( )
{



129

float a, b, c, s, area ;
scan f (” %f %f %f ”, & a, & b, & c) ;
s = (a + b + c) / 2·0 ;

area = sqrt s* s a * s b * s c− − −b g b g b gc h
print f (” AREA = % f sq · cm”, area) ;
getch ( ) ;
}

ax bx c2 0+ + =  

= = −d b ac2 4 , d ≥ 0  

x b d1 = − +( ) (2a) x b d
a2 2= − − d < 0  

− b
a2  ± i

d
a2

 ± −i d
a2

C–
# include < stdio · h >
# include < math · h >
main ( )
{
float a, b, c, d, x1, x2, rp, ip ;
scanf (” %f %f %f ”, &a, &b, &c) ;
d b b a c= − ⋅* * *4 0 ;

if d > = 0b g
{

x1 = (–b + sqrt (d)) (2·0 * a)

x2 = (–b – sqrt (d)) (2·0 * a)

print f (” Roots are real : x f1 = % and x f2 = % ”, x x1 2, );

golt0 last ;
}
else
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{
printf (” Roots are imaginary”) ;
rp = –b (2·0 * a);

ip = sqrt (–d) 2·0 * a) ;
printf (” Real part %f Imaginary part %f ”, rp, it ) ;
}
getch ( ) ;
getch ( ) ;
last :
}

x f xb g f x x xb g b g= + +3
32 1log

x x = 1·0 (0·1) 2·0 x 1·0 0·1 

2·0) f xb g  log3 ( ) loge ( )

log

 log3 ( ) = loge ( ) × log3 (e)   (Base

=
log ( )
log ( )

e

e 3

f x x
xb g b g
b g= +

+3 2 1
3

log
log

C–

# include < stdio · h >
# include < math · h >
main ( )
{
float x, f ;

for ( x = ⋅1 0 ; x < = ⋅2 0 ; x+ = ⋅0 1)

{
f = pow (x, 3) + 2·0 * log (x+1) log (3);

print (”\ nx = % – 6·2f f xb g =% 10·4f ”, x, f ) ;
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getch ( );
}

   }

‘Users’ defined function

m n

C– × = 

# include < stdio · h >
main ( )
int m, n, r
scanf (” %d %d”, & m, &n) ;
if (m > n)
{
t = n
n = m
m = t
}

 start : r = n % m ;
if ( r = = 0)
{
printf (” The HCF is = %d”, m)
goto last ;
}
else

{
if (r = = 1)
{print (” The numbers are co-prime”) ;
goto end ;}
}
else
{ n = m
 m = r
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goto start
}
last : getch ( ) ;
end :
}

13·2, 127·9, 7·1, 19·3, 77·0, 15·4, 19·3, 33·9, 67·2, 95·3 10

a ib g  i = 0, 1, 2, ......, 9. 

a(0) a(1) a(0) ≥ a(1) 

a a1 0b g b g>

a(0) a(1) a(1) a(0)

a a0 1b g b g<

a(1) a(2), a(2) a(3) 

a(10) 

a(0) a(9) a(9)

C–
  # include < stdio · h >

main ( )
{int n = 10, i, j ;
float a (10), t ;
for (i = 0; i < n ; i + +)
scanf (” %f ”, & a (i));
for (i = 0; i < = n – 2 ; i + +)
{

a(i) a (i+1)

t
a(i) <a(j) 
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for (j = i + 1 ; j < = n –1, j + +)
{
if (a [ i ] > a [ j ])
{

t a i= [ ] ;

a i a j[ ] [ ]= ;

a j t[ ] = ;

}
for ( i = 0 , i n< ; i + + )
print f (” %f \n ”, a (i))
}

50

250 1

Rs. 1·20 

Rs. 180-00

C–

/ * To prepare Telephone Bill * /
# include < stdio · h >
main ( )
{
int open–reading, closing–reading, rent = 180, unit; float charge;
char name ;
name = ” Bimal Ghosh”;
unit = closing – reading – open – reading ;
if (unit < = 50)
{
charge = 0·0 ;
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else
{
if (unit < = 300)
charge = 1·0 * (unit – 50·0)
}
else
charge = 250 + 1·20 * (unit – 300) ;
print f (” Name : %s Total Charge = Rs %f’’, name, charge + rent),
}
}
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EMT–16 (Block–2) : Computer Programming and
Numerical Practical

(1) 
I 4

e
x

dx
x

1 2
1 2

3 6

+
⋅

⋅z
(n=12)

1
3 (n=12)

float f (float x) ;

1
3 {

return (exp (x)/ ( * )1+ x x ) ;
scanf a = 1·2, b = 3·6 a, b

int n = 12 ;
float a = 1·2, b = 3·6, h, y (20), s1 = 0· , s2 = 0· ;
scanf (” %f %f ”, & a, & b) ;
h = ( )b a− /n ;

 
x = 1·2
for ( i = 0 ; i n< = , i + + )
{

y [ i ] = f xb g
x x h= +
}
for ( i = 1, i n< , i+ = 2 )

s s y i1 1 4= + * [ ] ;

for ( i = 2 , i n< = − 2 , i+ = 2 )

s s y i2 2 2= + * [ ] ;

s h y y n s s= ⋅ + + +/ * [ ] [ ]3 0 0 1 2b g b g ;
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(2) 

f x e kxxb g = − + =3 1 0  (for k = 1·0 (0·1) 1·5)

(Bisection method)
Regaula-Falsi
Newton-Raphson 

Newton-Raphsan 
/ * Newton-Raphson Method * /
float f1 (float x, float k)
{
return (exp (x) – 3·0 * k * x + 1)
}
float f 2 (float x, float k)
{
return (exp (x) – 3·0 * k)
for (k = 1·0 ; k = 0·1 ; k + = 0·5) / * initial guess * /
{ x0 = 0·0
start :
h = f 1 ( , )x k f0 2 ( , )x k0

x x h1 0= − ;
if (fabs ( )x x1 0− < = 0·00001)
goto end ;
else
{
x x0 1=
goto start
}
end : printf (” The root is % f, % 8·4 f, k, x 0)
}

dy
dx

x y
x y=

+
+

2 2
, y 1 0 1 0⋅ = ⋅b g

y (x) x = ⋅ ⋅ ⋅1 0 0 1 2 0( )
Euler
4 Runge-Kutta 

Runge-Kutta 
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float f (float x, float y)
{
return ( ( * * )x x y y+ / ( )x y+ )

float x y h0 1 0 0 1 0 0 1= ⋅ = ⋅ = ⋅, , , n k k k k k= 10 1 2 3 4, , , , ,

x x= 0 ; y y= 0 ;
for ( i = 0 ; i n< = , i + + )
{

k h f x y1 = * ,b g ;

k h f x h y k2 2 1 2= + +* / , /b g ;

k h f x h y k3 2 2 2= + +* / , /b g ;

k h f x h y k4 3= + +* ,b g ;

k k k k k= + + + + ⋅1 2 2 2 3 4 6 0* * /b g ;

x x h= +
y y k= +

}

‘r’ y a bx= + Least Square

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

y   0·3   0·7   1·2   1·3   1·1   1·4   1·3   1·7

∑ xi ∑ xi
2 ∑ yi ∑ x yi i

C–
float s1 0= ; s2 0= , s3 0=
for ( i = 1; i n< = , i + + )
scanf (” %f %f ”, & x i[ ] , & y i[ ] ),
for ( i i n i= < = + +1, , )
{

s s x i1 1= + [ ] ;    /* s xi1 = ∑  */

s s x i x i2 2= + [ ]* [ ] ; /* s xi2
2= ∑  */

s s y i3 3= + [ ] ;   /* s yi3 = ∑  */

s s x i y i4 4= + [ ]* [ ] ; /* s x yi i4 = ∑  */
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Y = +a bx

b n x y x y n x xi i i i i i= ∑ − ∑ ∑ ∑ − ∑b g b g{ }2 2

a n y b xi i= ∑ − ∑1 b g
( n = n = 8 )

C–
C–

if, goto, switch 
C– while, do-while for 

C–
array 

C–

Programming in ANSI C, 
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