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ì˛y Îyâ˛y£z Ñ˛ Ï̂Ó̊ ˆîÖy ¶˛#°Ïí ãÓ̊%!Ó̊ !äÈú– ~£z v ẑ̨ Ïjüƒ Ï̂Ñ˛ õyÌyÎ̊ ˆÓ̊ Ï̂Ö ~£z ≤ÃÑ˛ Ï̂“Ó̊ ì˛Ìy Ó̊yãƒ !ü«˛y Ü Ï̂Ó°Ïíy Á

≤Ã!ü«˛í ˛ô!Ó˚°ÏˆÏîÓ˚ !v˛ˆÏÓ˚QˆÏÓ˚Ó˚ ì˛_¥yÓïyˆÏò ˛ôy£zú›˛ ˆ›˛!fi›˛ÇÈÙÈ~Ó˚ ˛ô!Ó˚Ñ˛“òy @˘Ã£í Ñ˛Ó˚y £Î˚– ˛ôy£zú›˛ ˆ›˛!fi›˛ÇÈÙÈ~Ó˚

Ñ˛yÎ≈Ñ˛Ó̊# Ñ,̨ Í Ï̂Ñ˛Ôüú !òõ≈y Ï̂íÓ̊ Ñ˛õ≈üyúy xò%!¤˛ì˛ £Î̊ v˛y Ï̂Î̊›˛ñ £yÁv˛̧y Ï̂ì˛ 2Ó̊y ̂ õ 2016 ̂ Ì Ï̂Ñ˛ 4‡˛y ̂ õ 2016 ì˛y!Ó̊ Ï̂Ö–

~Ó˚̨ ôÓ˚ ˛ôy£zú›˛ ˆ›˛!fi›˛ÇÈÙÈ~Ó˚ xÇü !£ Ï̂¢ Ï̂Ó ~Ñ˛õy¢ ï Ï̂Ó˚ Ó˚y Ï̂ãƒ â˛yÓ˚!›˛ v˛y Ï̂Î˚̂ Ï›˛ ˆÑ˛yâ˛!Ó£yÓ˚ñ ˛ô%Ó%̊!úÎ˚yñ î!«˛í 24

˛ôÓ̊Üòy Á £yÁv˛̧yÎ̊ Ó̊y Ï̂ãƒÓ̊ ≤ÃyÎ̊ ¢Ñ˛ú v˛y Ï̂Î̊ Ï̂›˛ Ñ˛õ≈Ó̊ì˛ !ü«˛Ñ˛ÈÙÈ≤Ã!ü«˛Ñ˛ Ï̂îÓ̊ õyïƒ Ï̂õ ~£z !üÖò ¢yõ@˘Ã# !ü«˛yÌ#≈̂ ÏîÓ̊

Ñ˛y Ï̂äÈ ≤Ã̂ ÏÎ̊yÜ Ñ˛Ó̊y £Î̊– ~£z ˛ôy£zú›˛ ˆ›˛!fi›˛Ç ¢yÌ≈Ñ˛ì˛yÓ̊ ¢ Ï̂AÜ ì˛_¥yÓïyò Á ˛ôÎ≈̂ ÏÓ«˛í Ñ˛Ó̊y £Î̊ ‘State Monitoring Team’
myÓ˚y–

¢Ó Ï̂ü Ï̂°Ï ˛ôÓ̊#!«˛ì˛ !üÖò ¢yõ@˘Ã# !Ó Ï̂ü°ÏK˛ ˆÜy¤˛#Ó̊ Ñ˛y Ï̂äÈ â)̨ v˛̧yhs˘˛ ˛ôÎ≈y Ï̂úyâ˛òy Á ¢¡ôyîòyÓ̊ ãòƒ ≤Ãîyò Ñ˛Ó̊y

£Î̊– ~£z ˛ôÎ≈y Ï̂Î̊Ó̊ Ñ˛yã ¢¡ôß̈ £Î̊ v˛y Ï̂Î̊›˛ñ £%Üú#Ó̊ ì˛_¥yÓïy Ï̂ò 6£z !v˛ Ï̂¢¡∫Ó̊ 2016 ˆÌ Ï̂Ñ˛ 10£z !v˛ Ï̂¢¡∫Ó̊ 2016

˛ôÎ≈hs˘̨ –

(iii)



˛ôy‡˛ƒ˛ô%hfl Į̈Ñ˛!›˛ ≤ÃÑ˛yü Ñ˛y Ï̂ú ≤ÃÑ˛ Ï̂“Ó̊ ˛ô«˛ ˆÌ Ï̂Ñ˛ Î§y Ï̂îÓ̊ }í fl ∫̨#Ñ˛yÓ̊ Ñ˛ Ï̂Ó̊ !ò Ï̂ì˛ £Î̊ñ ì §̨yÓ̊y £ Ï̂úòÈÙÙÙÈ ◊# !õúò Ñ%̨ õyÓ̊ ¢y£yñ

xïƒ«˛ñ v˛y Ï̂Î̊›˛ñ î!«˛í !îòyã˛ô%Ó̊ñ v˛É fl ∫̨≤¿y ˆáy°Ïñ xïƒ«˛yñ v˛y Ï̂Î̊›˛ñ v z̨_Ó̊ 24 ˛ôÓ̊Üòyñ ◊# ì˛˛ôò Ñ%̨ õyÓ̊ õ!Õ‘Ñ˛ñ xïƒ«˛ñ v˛y Ï̂Î̊›˛ñ

Óï≈õyòñ v˛É ¢rïƒy îy¢ Ó¢%ñ xïƒ«˛yñ v˛y Ï̂Î̊›˛ñ î!«˛í 24 ˛ôÓ̊Üòy ~ÓÇ ◊# ˛ô!Ó̊ Ï̂ì˛y°Ï ≤Ãyõy!íÑ˛ñ ¶˛yÓ̊≤ÃyÆ xïƒy˛ôÑ˛ñ v˛y Ï̂Î̊›˛ñ ˛ô%Ó̊%!úÎ̊y–

~£z ˛ô%hfl Į̈Ñ˛!›˛ Ó̊â˛òyÎ̊ !Ó Ï̂ü°Ï¶˛y Ï̂Ó xÓîyò ˆÓ̊ Ï̂Ö Ï̂äÈò ü%¶˛î#˛ô õy£z!ì˛ñ üΩ%̨  ˆ¢yõ ~ÓÇ ¢%!ãì˛ £yúîyÓ̊–

!Ó Ï̂ü°Ï¶˛y Ï̂Ó v ẑ̨ ÏÕ‘Ö Ñ˛Ó̊ Ï̂ì˛ £Î̊ xïƒ«˛ñ v˛y Ï̂Î̊›˛ £%Üú#ñ v˛É ̂ Ñ˛. ~. ¢yîyì˛ Á xïƒ«˛ñ v˛y Ï̂Î̊›˛ñ £yÁv˛̧yñ v˛É !ÓŸªÓ̊Oò õyß̈y Ï̂Ñ Ę̀ÙÙÙÈÎ§yÓ̊y

!üÖò ¢yõ@˘Ã# ≤ÃíÎ̊ò Á ˛ôy£zú›˛ ˆ›˛!fi›˛ÇÈÙÈ~Ó̊ õ Ï̂ì˛y î%!›˛ Ü%Ó̊%c˛ô)í≈ ˛ôÎ≈yÎ̊ Ï̂Ñ˛ ¢¡ô)í≈ Ñ˛Ó̊yÓ̊ õyïƒ Ï̂õ ~£z ≤ÃÑ˛“ Ï̂Ñ˛ Óyhfl Į̈ÓyÎ̊ Ï̂òÓ̊ ˛ô Ï̂Ì

~!Ü Ï̂Î̊ !î Ï̂Î̊ Ï̂äÈò–

¢ Ï̂Ó≈y˛ô!Ó̊ñ Ñ,̨ ì˛K˛ì˛y ãyòy£z ◊# ò#úyOò Óyúyñ !Ó̊¢yâ≈̨  ˆö˛ Ï̂úyñ ~¢.!¢.£z.xyÓ̊.!›˛.ˆÑ˛ÈÙÙÙÈÎ§yÓ̊y ˛ô!Ó̊Ñ˛“òyñ ≤Ã Ï̂â˛T˛y Á ¶˛yÓòyÎ̊

~£z ≤ÃÑ˛“ ü%Ó̊% ˆÌ Ï̂Ñ˛£z ~Ñ˛!›˛ ˛ôÎ≈yÎ̊ ˆÌ Ï̂Ñ˛ ˛ôÓ̊Óì˛#≈ ˛ôÎ≈y Ï̂Î̊ !ÓÑ˛!üì˛ £ Ï̂Î̊ xyã ¢yÌ≈Ñ˛ì˛yÓ̊ ˛ô Ï̂Ì x@˘Ã¢Ó̊ £ Ï̂ì˛ ˆ˛ô Ï̂Ó̊ Ï̂äÈ–

v˛É äÈ®y Ó˚yÎ˚

x!ïÑ˛ì≈˛y

Ó̊yãƒ !ü«˛y Ü Ï̂Ó°Ïíy Á ≤Ã!ü«˛í ˛ô!Ó̊°Ïî

(iv)



¢)â˛#˛ôe

!Ó°ÏÎ˚ ˛ô,¤˛y òÇ

xïƒyÎ˚ 1 Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ≤ÃyÌ!õÑ˛ ïyÓ̊íy 1ÈÙÈ13

(Basic Concepts of Computer)
xïƒyÎ̊ 2 Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ 14ÈÙÈ37

(Computer Operating System)
xïƒyÎ̊ 3 ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢Ç 38ÈÙÈ55

(Word Processing)
xïƒyÎ̊ 4 ~õ ~¢ ~ Ï̂:ú 56ÈÙÈ75

(MS Excel)
xïƒyÎ̊ 5 !ü«˛ò !üÖò ˛ôÂï!ì˛ Ï̂ì˛ ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊r›˛ 76ÈÙÈ91

(Power Point in Teaching Learning Process)
xïƒyÎ˚ 6 Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ¢y£y Ï̂Îƒ !üÖò 92ÈÙÈ107

(Computer Aided Learning)
xïƒyÎ̊ 7 Á Ï̂Î̊Ó !¶˛!_Ñ˛ !üÖò 108ÈÙÈ120

(Web Based Learning)
xïƒyÎ˚ 8 Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ¢%Ó˚«˛y 121ÈÙÈ125

(Protection in Computer)

(v)





1

xïƒyÎ̊È

1

Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ≤ÃyÌ!õÑ˛ ïyÓ̊íy

1.1. ¢)â˛òy (Introduction)
Computer ü∑!›˛Ó˚ v z̨Í˛ô!_ úƒy!›˛ò ü∑ ‘‘Compute’’ˆÌ Ï̂Ñ˛ ÎyÓ̊ xÌ≈ Üíòy

Ñ˛Ó̊y– !Ñ˛hs$̨  ÜíòyÎs f̨ !£¢y Ï̂Ó Computer ˆÑ˛ ˆîÖ Ï̂ú ~Ó̊ ¢!‡˛Ñ˛ ˛ô!Ó̊â˛Î̊ ˛ôyÁÎ̊y

ÎyÎ˚ òy– ¢ÇK˛y xò%¢y Ï̂Ó˚ñ Ñ˛!¡ôv z̨›˛yÓ˚ Óy ÜíÑ˛Îs˛f £ú £ẑ ÏúÑ˛› Δ̨!òÑ˛ v z̨̨ ôyîy Ï̂ò

Ü!‡˛ì˛ ~Ñ˛!›˛ ã!›˛ú £ẑ ÏúÑ˛› Δ̨!òÑ˛ !¢ Ï̂fi›˛õñ ˆÎ!›˛ !ò Ï̂î≈ü xò%¢y Ï̂Ó̊ ~Ñ˛ Óy ~Ñ˛y!ïÑ˛

ì˛Ìƒ (data) ˆÌ Ï̂Ñ˛ ïy Į̈̂ ô ïy Į̈̂ ô ˆÎÔ!=˛Ñ˛ñ Üy!í!ì˛Ñ˛ Á xòƒyòƒ ≤Ã!Ñ ̨ Î̊yÓ̊ õyïƒ Ï̂õ

x!ì˛ o%ì˛ì˛yÓ̊ ¢ Ï̂AÜ ≤Ã Ï̂Î̊yãò#Î̊ ÎÌyÌ≈ ö˛úyö˛ú (output) ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊– xyÓ̊Á

!Óhfl+̨ ì˛¶˛y Ï̂Ó Óú Ï̂ì˛ ˆÜ Ï̂ú Ñ˛!¡ôv z̨›˛yÓ̊ £ú x!ì˛ o%ì˛Ü!ì˛ ¢¡ôß̈ ~Ñ˛!›˛ ã!›˛ú

£ẑ ÏúÑ˛› Δ̨!òÑ˛ !¢ Ï̂fi›˛õ Îy ¢Ç!Ÿ’T˛ !Ó!¶˛ß̈ Î Ï̂s f̨Ó̊ ¢y£y Ï̂Îƒ Ö%Ó ¢£ Ï̂ã£z ¢!‡˛Ñ˛ v˛y›˛y

¢!‡˛Ñ˛¶˛yˆÏÓ ≤ÃˆÏ¢¢ Ñ˛ˆÏÓ˚ ≤ÃˆÏÎ˚yãò#Î˚ ö˛úyö˛ú ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚– ~Ñ˛!›˛ Ñ˛!¡ôv˛z›˛yÓ˚

!¢ Ï̂fi›˛ Ï̂õÓ̊ õ)ú Ñ˛yÎ≈yÓú# £ú v˛y›˛y ¢Ç@˘Ã£ (input or data collection), v˛y›˛y ¢ÇÓ̊«˛í (data storage), v˛y›˛y ≤Ã Ï̂¢!¢Ç (data
processing) ~ÓÇ ≤Ã Ï̂Î̊yãò#Î̊ ö˛úyö˛ú (output) ˜ì˛!Ó̊ Ñ˛Ó̊y–

Ñ˛!¡ôv˛z›˛yÓ˚ £ú !ÓÇü üì˛ˆÏÑ˛Ó˚ !ÓK˛yò ~ÓÇ ≤ÃÎ%!=˛!ÓîƒyÓ˚ ˆ¢Ó˚y xy!Ó‹ÒyÓ˚– ì˛ˆÏÓ

Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ xy!Ó‹Òy Ï̂Ó̊Ó̊ ˆ˛ôäÈ Ï̂ò Ó̊ Ï̂Î̊ Ï̂äÈ Ó£% õyò%°Ï ~ÓÇ ≤Ã!ì˛¤˛y Ï̂òÓ̊ !òÓ̊ú¢ ≤Ã Ï̂â˛T˛y–

≤ÃyÎ̊ 4000 ÓäÈÓ̊ xy Ï̂Ü â˛#ò ˆî Ï̂üÓ̊ ˜ì˛!Ó̊ ‘Abacus’ £ú ≤ÃÌõ ÜíòyÑ˛yÓ̊# Îs f̨– ~Ó̊

Ó£% Î%Ü ˛ô Ï̂Ó̊ 1617 ¢y Ï̂ú ãò ˆò!˛ôÎ̊yÓ̊ ~Ñ˛!›˛ !¶˛ß̈ ïÓ̊ Ï̂íÓ̊ ÜíòyÎs f̨ xy!Ó‹ÒyÓ̊ Ñ˛ Ï̂Ó̊ò

ÎyÓ̊ òyõ ̂ ò!˛ôÎ̊yÓ̊ ̂ Óyò (Napier’s Bone)– ~ Ï̂«˛ Ï̂e xy Ï̂Ó̊Ñ˛!›˛ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ xy!Ó‹ÒyÓ̊

£ú v z̨£z!úÎ̊yõ Á Ï̂› Δ̨›˛ÈÙÈ~Ó̊ Slide Rule– 1642 ¢y Ï̂ú ö˛Ó̊y¢# Ü!íì˛!Óî ˆÓœ£zã ˛ôyfl˛Òyú

v z̨ß̈ì˛õy Ï̂òÓ̊ ˆÎ ÜíÑ˛Îs f̨!›˛ ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊ò ì˛yÓ̊ õyïƒ Ï̂õ ˆÎyÜ Á !Ó Ï̂Î̊yÜ fl ∫̨Î̊Ç!Ñ ̨ Î̊¶˛y Ï̂Ó

Ñ˛Ó̊y ˆÎì˛– ì˛ Ï̂Ó !Ó !›˛ü ˜ÓK˛y!òÑ˛ â˛yú¢≈ Óƒy Ï̂Óã£z Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ≤ÃÌõ ¢Çfl˛ÒÓ̊í ˜ì˛!Ó̊

Ñ˛ Ï̂Ó̊ò– !ì˛!ò£z 1823 ¢y Ï̂ú Óƒy Ï̂Óã !v˛ö˛y Ï̂Ó̊™ £z!Oò (Difference Engine) òy Ï̂õ

~Ñ˛!›˛ Îs f̨ ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊ò ÎyÓ̊ õyïƒ Ï̂õ Üy!í!ì˛Ñ˛ ~ÓÇ ˛ô!Ó̊¢ÇÖƒyò ¢ÇÑ ̨ yhs˛ Üíòy Ñ˛Ó̊y ˆÎì˛– 1837 ¢y Ï̂ú â˛yú¢≈ Óƒy Ï̂Óã !v˛ö˛y Ï̂Ó̊™

£z!O Ï̂òÓ̊ ˆâ˛ Ï̂Î̊Á ˆÓ!ü Ñ˛õ≈«˛õì˛y ¢¡ôß̈ xy Ï̂Ó̊Ñ˛!›˛ Î Ï̂s f̨Ó̊ ˛Óœ$!≤Ãr›˛ ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊!äÈ Ï̂úòñ ˆÎ!›˛ xƒyòy!ú!›˛Ñ˛ƒyú £z!Oò (Analytical
Engine) òy Ï̂õ ˛ô!Ó̊!â˛ì˛– ~!›˛ Ï̂Ñ˛£z Óì≈̨ õyò xyï%!òÑ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˛ô)Ó≈̨ ô%Ó̊%°Ï Óúy £Î̊– ˜ÓK˛y!òÑ˛ â˛yú≈¢ Óƒy Ï̂Óã Ï̂Ñ˛£z xyï%!òÑ˛

Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ãòÑ˛ Óúy £Î̊–

~£z xïƒyÎ̊!›˛ ˛ôy‡˛ Ñ˛ Ï̂Ó̊ !ü«˛yÌ#≈Ó̊y ˆÎ ¢Ñ˛ú !Ó°Ï̂ ÏÎ̊ xÓÜì˛ £ Ï̂Ó ˆ¢Ü%!ú £ú ı

• ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ Ü‡˛ò Á ì˛yÓ̊ !Ó!¶˛ß̈ xÇ Ï̂üÓ̊ Ñ˛yÎ≈yÓú# ¢¡ô Ï̂Ñ≈̨  ãyòy Îy Ï̂Ó–

• Ñ˛!¡ôv z̨›˛yÓ̊ xy!Ó‹Òy Ï̂Ó̊Ó̊ £z!ì˛£y¢ ~ÓÇ !Ó!¶˛ß̈ ≤Ãã Ï̂ß√Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊ ¢¡ô Ï̂Ñ≈̨  ïyÓ̊íy ˛ôyÁÎ̊y Îy Ï̂Ó–

• ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˜Ó!üT˛ƒ Á ì˛yÓ̊ Ü‡˛òyÓú# (configuration) ¢¡ô Ï̂Ñ≈̨  ¢¡øƒÑ˛ ïyÓ̊íy úy¶˛ Ñ˛Ó̊y Îy Ï̂Ó–

• Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢yïyÓ̊í Ñ˛yÎ≈yÓú# Á ˆ◊í#!Ó¶˛yÜ ¢¡ô Ï̂Ñ≈̨  ãyòy Îy Ï̂Ó–

!â˛e 1.1ı xƒyÓyÑ˛y¢

!â˛e 1.2ı â˛yú≈¢ Óƒy Ï̂Óã
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1.2. Ñ˛!¡ôv z̨›˛yÓ̊ xy!Ó‹Òy Ï̂Ó̊Ó̊ £z!ì˛£y¢ (History of Evaluation of Computer)
v z̨ò!ÓÇü üì˛y∑#Ó̊ ̂ ü°Ï !î Ï̂Ñ˛ v˛É £yÓ̊õƒyò £ Ï̂ú!Ó̊Ì (Dr. Herman Hollerith) ~ÓÇ ̂ ãõ¢‰ ̨ôyÁÎ̊yÓ̊¢‰ (James Powers) xy Ï̂õ!Ó̊Ñ˛yÓ̊

ãòÜíòyÓ˚ Ñ˛yˆÏã ÓƒÓ£yˆÏÓ˚Ó˚ ãòƒ ˆ¢ò¢y¢‰ ˆõ!üò òyˆÏõ ~Ñ˛!›˛ v˛y›˛y ≤ÃˆÏ¢!¢Ç ˆõ!üò ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚ò– ~£z ÎˆÏs˛fÓ˚ ¢y£yˆÏÎƒ

xƒyúö˛y Ï̂Ó!›˛Ñ˛ƒyú Á !òv ẑ̨ Ïõ!Ó̊Ñ˛ƒyú v z̨¶˛Î̊ ïÓ̊ Ï̂íÓ̊ ì˛Ìƒ£z !Ó Ï̂Ÿ’°Ïí Ñ˛Ó̊y ˆÎì˛–  1896 ¢y Ï̂ú ~£z Îs f̨ ˜ì˛!Ó̊Ó̊ ãòƒ Hollerith
ÚÚˆ›˛Ó%̂ Ïú!›˛ÇÛÛ ˆõ!üò ˆÑ˛y¡ôyò# ≤Ã!ì˛¤˛y Ñ˛ Ï̂Ó̊ò– ˛ôÓ̊Óì˛#≈Ñ˛y Ï̂ú ~£z ãyì˛#Î̊ Ñ˛ Ï̂Î̊Ñ˛!›˛ ≤Ã!ì˛¤˛yò !õ Ï̂ú !ÓÖƒyì˛ IBM (International
Business Machine) ̂ Ñ˛y¡ôyò#Ó̊ ãß√ £Î̊– ~Ó̊˛ôÓ̊ 1990 ¢y Ï̂úÓ̊ ≤ÃÌõ!î Ï̂Ñ˛ ̃ ì˛!Ó̊ £Î̊ £ẑ ÏúÑ˛ Ï̂› Δ̨yõƒyÜ Ï̂ò!›˛Ñ˛ Mark- I ~ÓÇ ~£z

ÓäÈ Ï̂Ó̊Ó̊ ̂ ü Ï̂°ÏÓ̊ !î Ï̂Ñ˛ ̃ ì˛!Ó̊ £Î̊ ≤ÃÌõ ̃ Óî%ƒ!ì˛Ñ˛ ENIAC (Electronic Numerical Integrator and Calculator) Ñ˛!¡ôv z̨›˛yÓ̊–

ENIAC xy!Ó‹Òy Ï̂Ó̊Ó̊ ˛ôÓ̊ ˆÌ Ï̂Ñ˛ ˆÎ ¢Ñ˛ú Ñ˛!¡ôv z̨›˛yÓ̊ xy!Ó‹,Òì˛ £ Ï̂Î̊ Ï̂äÈ ì˛y Ï̂îÓ̊ ˜Ó!üT˛ƒ ~ÓÇ xy!Ó‹Òy Ï̂Ó̊Ó̊ ¢õ Ï̂Î̊Ó̊ v z̨̨ ôÓ̊ !ò¶≈Ó̊ Ñ˛ Ï̂Ó̊

ì˛y Ï̂îÓ̊ Ï̂Ñ˛ Ñ˛ Ï̂Î̊Ñ˛!›˛ ≤Ãã Ï̂ß√ (Generation) ¶˛yÜ Ñ˛Ó̊y £Î̊ñ ˆÎõò ≤ÃÌõ ≤Ããß√ñ !mì˛#Î̊ ≤Ããß√ñ ì,̨ ì˛#Î̊ ≤Ããß√ñ â˛ì%̨ Ì≈ ≤Ããß√ ~ÓÇ

˛ôM˛õ ≤Ããß√– !Ó!¶˛ß¨ ≤ÃãˆÏß√Ó˚ Ñ˛!¡ôv˛z›˛yˆÏÓ˚Ó˚

˜Ó!üT˛ƒÜ%!ú !ò Ï̂¡̈ !ú!˛ôÓÂï Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

≤ÃÌõ ≤Ããß√ S1942-1959V

~£z ≤Ãã Ï̂ß√Ó˚ Ñ˛ Ï̂Î˚Ñ˛!›˛ Ü%Ó%̊c˛ô)í≈ Ñ˛!¡ôv z̨›˛yÓ˚ £ú -
ENIAC, EDVAC, UNIAC-I, IBM 650 ~ÓÇ

IBM 701– ~£z ≤Ãã Ï̂ß√Ó̊ ¢yïyÓ̊í ̃ ÏÓ!üT˛ƒÜ%!ú £úÈÙÈÈÙÈÈÙÈ

• ≤Ãïyò v z̨̨ ôyîyò !£¢y Ï̂Ó ¶˛ƒyÑ%̨ Î̊yõ !›˛v z̨ÏÓ ÓƒÓ£yÓ̊

Ñ˛Ó̊y £Î̊–

• Îs f̨Ü%!ú xyÑ,̨ !ì˛ Ï̂ì˛ Ó,£îyÑ˛yÓ̊ !äÈú–

• ≤Ãy£zõyÓ̊# ˆõ Ï̂õy!Ó̊ !£¢y Ï̂Ó õƒyÜ Ï̂ò!›˛Ñ˛ v»̨ yõ ~ÓÇ ˆ¢ Ï̂Ñ˛u˛yÓ̊# ˆõ Ï̂õy!Ó̊ !£¢y Ï̂Ó õƒyÜ Ï̂ò!›˛Ñ˛ ˆ›˛ Į̈̂ ôÓ̊ ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊–

• ~£z ≤ÃãˆÏß√Ó˚ Ñ˛!¡ôv˛z›˛yÓ˚Ü%!úˆÏì˛ ≤ÃÌˆÏõ ˆõ!üò úƒyAÜ%ˆÏÎ˚ã (Machine Language) ~ÓÇ ˛ôˆÏÓ˚ xƒyˆÏ¢¡∫!ú úƒyAÜ%ˆÏÎ˚ã

(Assembly Language) ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊–

!mì˛#Î̊ ≤Ããß√ (1959-1965)

~£z ≤Ãã Ï̂ß√Ó̊ Ñ˛ Ï̂Î̊Ñ˛!›˛ Ü%Ó̊%c˛ô)í≈ Ñ˛!¡ôv z̨›˛yÓ̊ £úÈÙÙÙÈ IBM 1400, IBM 700 ~ÓÇ HONEY WELL 200– ˆÓú úƒyÓ Ï̂Ó̊Ï›˛!Ó̊ Ï̂ì˛

!ÓK˛yò# Óy!v≈̨ ò (Bardeen)ñ Ó y Ï̂›˛ò (Brattain) ~ÓÇ üÑ‰̨ Ï̂ú (Shockley)ÙÙÙÈ~Ó̊ !õ!úì˛ ≤Ã Ï̂â˛T˛yÎ̊ ≤ÃÌõ › Δ̨yò!ãfi›˛yÓ̊ xy!Ó‹ÒyÓ̊ £Î̊–

¶˛ƒyÑ %̨Î̊yõ !›˛v ẑ̨ ÏÓÓ̊ ˛ô!Ó̊Ó Ï̂ì≈̨  › Δ̨yò!ãfi›˛yÓ̊ ÓƒÓ£y Ï̂Ó̊Ó̊ ¢õÎ̊ ˆÌ Ï̂Ñ˛£z ü%Ó̊% £Î̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ !mì˛#Î̊ ≤Ããß√–˛~£z ≤Ãã Ï̂ß√Ó̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊

¢yïyÓ̊í ˜Ó!üT˛ƒÜ%!ú £úÈÙÈÈÙÈÈÙÈ

• ≤Ãïyò v z̨̨ ôyîyò !£¢y Ï̂Ó › Δ̨yò!ãfi›˛yÓ̊ ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊–

• ~£z ≤Ãã Ï̂ß√Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú xyÑ˛y Ï̂Ó̊ ≤ÃÌõ ≤Ãã Ï̂ß√Ó̊ ì%̨ úòyÎ̊ ˆäÈy Ï̂›˛y xyÑ˛y Ï̂Ó̊Ó̊ !äÈú–

• ˆõ Ï̂õy!Ó̊ !£¢y Ï̂Ó õƒyÜ Ï̂ò!›˛Ñ˛ ˆÑ˛yÓ̊ (core) ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊–

• !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ £y£z ̂ ú Ï̂¶˛ú úƒyAÜ%̂ ÏÎ̊ã (High Level Language) ̂ Îõò COBOL, BASIC, PL/1ÙÈ~Ó̊ ÓƒÓ£yÓ̊ ü%Ó̊%  £Î̊–

!â˛e 1.3ı ≤ÃÌõ ≤Ãã Ï̂ß√Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊
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ì,̨ ì˛#Î̊ ≤Ããß√ (1965-1971)

~£z ≤Ãã Ï̂ß√Ó̊ Ñ˛ Ï̂Î̊Ñ˛!›˛ Ü%Ó%c̊˛ô)í≈ Ñ˛!¡ôv z̨›˛yÓ̊

£úÈÙÙÙÈIBM SYSTEM-360, 370 ~ÓÇ

NCR395– IC Óy £z!r›˛ˆÏ@˘ÃˆÏ›˛v˛ ¢y!Ñ≈˛›˛

xy!Ó‹ÒyˆÏÓ˚Ó˚ ˛ôˆÏÓ˚ ~ÓÇ ì˛y Ñ˛!¡ôv˛z›˛yˆÏÓ˚

ÓƒÓ£y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ£z ü%Ó̊% £Î̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊

ì,̨ ì˛#Î̊ ≤Ããß√–˛~£z ≤Ãã Ï̂ß√Ó̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊

¢yïyÓ̊í Ï̃Ó!üT˛ƒÜ%!ú £úÈÙÈÈÙÈÈÙÈ

• ≤Ãïyò v z̨̨ ôyîyò !£¢y Ï̂Ó IC Óy

£z!r›˛ Ï̂@˘Ã Ï̂›˛v˛ ¢y!Ñ≈̨ Ï›˛ ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊–

• ≤ÃÌõ Óy !mì˛#Î˚ ≤ÃãˆÏß√Ó˚ ˆÌˆÏÑ˛ ~£z

≤ÃãˆÏß√Ó˚ Ñ˛!¡ôv˛z›˛yÓ˚Ü%!ú xyÑ˛yˆÏÓ˚

x Ï̂òÑ˛ ˆäÈy Ï̂›˛y !äÈú–

• £zò˛ô%›˛ õyïƒõ !£¢y Ï̂Ó Ñ˛#ÙÈˆÓyv≈̨  ~ÓÇ xyv z̨›˛ ˛ô%›˛ õyïƒõ !£¢y Ï̂Ó õ!ò›˛ Ï̂Ó̊Ó̊ ÓƒÓ£yÓ̊ ü%Ó̊% £Î̊–

• ˆ¢ Ï̂Ñ˛u˛yÓ̊# ˆõ Ï̂õy!Ó̊ !£¢y Ï̂Ó õƒyÜ Ï̂ò!›˛Ñ˛ !v˛fl˛Ò ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊–

• PASCAL, FORTRAN  £zì˛ƒy!î High Level LanguageÙÈÜ%!úÓ̊ ÓƒÓ£yÓ̊ ü%Ó̊% £Î̊–

â˛ì%̨ Ì≈ ≤Ããß√ (1971-1998)

~£z ≤Ãã Ï̂ß√Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú £ú -
3086, 30286, 30486 ~ÓÇ

ˆ˛ô!r›˛Î̊yõ– IC ÙÈ~Ó̊ ̨ôÓ̊ LSI (Large
Scale Integration) ~ÓÇ VLSI
(Very Large Scale Integration)
ÓƒÓ£y Ï̂Ó̊Ó̊ ü%Ó̊% ˆÌ Ï̂Ñ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊

â˛ì%˛Ì≈ ≤ÃãˆÏß√Ó˚ ü%Ó˚% ïÓ˚y £Î˚–˛~£z

≤ÃãˆÏß√Ó˚ Ñ˛!¡ôv˛z›˛yˆÏÓ˚Ó˚ ¢yïyÓ˚í

!â˛e 1.5ı ì,̨ ì˛#Î̊ ≤Ãã Ï̂ß√Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊

!â˛e 1.4ı !mì˛#Î̊ ≤Ãã Ï̂ß√Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊

!â˛e 1.6ı â˛ì%̨ Ì≈ ≤Ãã Ï̂ß√Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊
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˜Ó!üT˛ƒÜ%!ú £úÈÙÈÈÙÈÈÙÈ

• Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õ)ú v z̨̨ ôyîyò !£¢y Ï̂Ó LSI ~ÓÇ VLSI ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊–

• ~£z ≤Ãã Ï̂ß√Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú Ï̂ì˛ õyv z̨¢ñ !≤Ãr›˛yÓ̊ ~ÓÇ !fl˛ôÑ˛y Ï̂Ó̊Ó̊ ÓƒÓ£yÓ̊ ü%Ó̊% £Î̊–

• ~£z ≤Ãã Ï̂ß√Ó̊ ˆõ!üòÜ%!ú xòƒyòƒ ≤Ãã Ï̂ß√Ó̊ ˆÌ Ï̂Ñ˛ xyÑ˛y Ï̂Ó̊ x Į̈̂ ô«˛yÑ,̨ ì˛ x Ï̂òÑ˛ ˆäÈy Ï̂›˛y–

• ~£z ≤Ãã Ï̂ß√Ó̊ ˆõ!üòÜ%!ú Ï̂ì˛ x!ïÑ˛ storage «˛õì˛y ¢¡ôß̈ õƒyÜ Ï̂ò!›˛Ñ˛ !v˛fl˛Òñ CD-ROM £zì˛ƒy!îÓ̊ ÓƒÓ£yÓ̊ ü%Ó̊% £Î̊–

• C, C++, Visual Basic  £zì˛ƒy!î úƒyAÜ%̂ ÏÎ̊ãñ Word Processing, Spread Sheet, Database ~ÓÇ !Ó!¶˛ß̈ @˘Ãy!ö˛Ñ˛ƒyú

˛ôƒy Ï̂Ñ˛ Ï̂ãÓ̊ (Package) ¢ö˛ú ÓƒÓ£yÓ̊̊ ü%Ó̊% £Î̊ â˛ì%̨ Ì≈ ≤Ããß√ ˆÌ Ï̂Ñ˛£z–

˛ôM˛õ ≤Ããß√ (1998-Óì≈̨ õyò)

~£z ≤Ãã Ï̂ß√ xy Ï̂Ó̊y x!ïÑ˛ «˛õì˛y¢¡ôß̈ ~ÓÇ Ñ,̨ !eõ Ó%!Âïõ_y (Artificial Intelligence) ¢¡ôß̈ Ñ˛!¡ôv z̨›˛yÓ̊ !ò Ï̂Î̊ Ü Ï̂Ó°Ïíy â˛ú Ï̂äÈ–

˛~£z ≤Ãã Ï̂ß√Ó̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢yïyÓ̊í ˜Ó!üT˛ƒÜ%!ú £úÈÙÈÈÙÈÈÙÈ

• ≤Ãïyò v z̨̨ ôyîyò !£¢y Ï̂Ó ULSIC (Ultra Large Scale Integrated Circuit) ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊–

• ~£z ≤Ãã Ï̂ß√Ó̊ ˆõ!üòÜ%!ú Ï̂ì˛ LCD ~ÓÇ LED õ!ò›˛ Ï̂Ó̊Ó̊ ÓƒÓ£yÓ̊ ü%Ó̊% £Î̊–

• ~£z ≤Ãã Ï̂ß√Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú xyÑ˛y Ï̂Ó̊ ~ì˛£z ˆäÈy Ï̂›˛y ˆÎ ¢£ Ï̂ã Ó£ò Ï̂ÎyÜƒ–

• Artifical intelligenceÙÈ~Ó̊ ≤Ã Ï̂Î̊y Ï̂Ü Intelligence programming v z̨qyÓò £Î̊ ~ÓÇ ~£z ≤Ãã Ï̂ß√Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú Ï̂ì˛

intelligence programming Ó̊ ÓƒÓ£yÓ̊ ü%Ó̊% £Î̊–

• ˛ôM˛õ ≤Ãã Ï̂ß√Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú Ï̂ì˛ x!ïÑ˛ ˆfi›˛y Ï̂Ó̊ã «˛õì˛y¢¡ôß̈ Hard DiskÙÈ~Ó̊ ÓƒÓ£yÓ̊ ü%Ó̊% £Î̊–

1.3. Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢yïyÓ̊í Ñ˛yÎ≈yÓú# (Common Functions of Computer)

~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛õ !Ó!¶˛ß̈ Îs f̨yÇ Ï̂üÓ̊ ¢¡∫ß∫̂ ÏÎ̊ Ü!‡˛ì˛ ˆÎÜ%!ú ¢õ Ï̂Óì˛¶˛y Ï̂Ó £yv≈̨ ÁÎ̊ƒyÓ̊ òy Ï̂õ ˛ô!Ó̊!â˛ì˛– ~£z Îs f̨yÇüÜ%!ú £ú

≤Ã Ï̂¢¢Ó˚ñ õyîyÓ˚ ˆÓyv≈̨ ñ õ!ò›˛Ó˚ñ ˆõ Ï̂õy!Ó˚ñ !v˛fl˛Ò v»̨ y£z¶˛yÓ˚ñ !Ñ˛ÈÙÈˆÓyv≈̨ ñ õyv z̨¢ £zì˛ƒy!î– ~Ñ˛Ñ˛¶˛y Ï̂Ó Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛õ Ï̂Ñ˛ ˆîÁÎ˚y

!ò Ï̂î≈ü¢õ)£ ~ÓÇ v˛y›˛y Óy ì˛Ìƒ¢õ)£ ̂ ÎÜ%!ú ̂ â˛y Ï̂Ö ̂ îÖy Óy ̂ äÈ§yÎ̊y ÎyÎ̊ òyñ ̂ ¢Ü%!ú £ú ¢ö˛›˛ÁÎ̊ƒyÓ̊– ¢ö˛›˛ÁÎ̊ƒyÓ̊ xy¢ Ï̂ú Ñ˛!¡ôv˛z›˛yÓ̊

!¢ Ï̂fi›˛ Ï̂õÓ̊ ãòƒ v z̨̨ ôÎ%=˛ !ú!Öì˛ ì˛Ìƒy!î ~ÓÇ !ò Ï̂î≈üyÓú#Ó̊ ˆ¢›˛ Îy ˆ≤Ãy@˘Ãyõ (Program) òy Ï̂õÁ ˛ô!Ó̊!â˛ì˛– !ò!ÿ˛ì˛¶˛y Ï̂Ó Óúy ÎyÎ̊ñ

!â˛e 1.7ı ˛ôM˛õ ≤Ãã Ï̂ß√Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊
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Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛õ £ú £yv≈̨ ÁÎ̊ƒyÓ̊ Á ¢ö˛›˛ÁÎ̊ƒyÓ̊ÈÙÈ~Ó̊ ¢õß∫̂ ÏÎ̊ ˜ì˛!Ó̊ ~Ñ˛!›˛ £ẑ ÏúÑ˛› Δ̨!òÑ˛ Îs f̨–

Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ Ñ˛yã Ï̂Ñ˛ ¢yïyÓ̊í¶˛y Ï̂Ó â˛yÓ̊ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó̊y ÎyÎ̊ñ ˆÎõò ÈÙÙÙÈ

• v˛y›˛y ¢Ó˚ÓÓ˚y£ Óy £zò˛ô%›˛ (Input)

• ≤Ã Ï̂¢!¢Ç (Processing)

• v˛y›˛y ˆfi›˛y Ï̂Ó˚ã (Storage) ~ÓÇ

• xyv z̨›˛˛ô%›˛ (Output)

ò# Ï̂â˛ ~Ü%!ú ¢¡ô Ï̂Ñ≈̨  !Óhfl Į̈y!Ó̊ì˛¶˛y Ï̂Ó ÓƒyÖƒy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

£zò˛ô%›˛  (Input)  Óy v˛y›˛y ¢Ó̊ÓÓ̊y£

ˆÎ ¢Ñ˛ú ≤Ã Ï̂Î̊yãò#Î̊ ì˛ Ï̂ÌƒÓ̊ !¶˛!_ Ï̂ì˛ Ñ˛!¡ôv z̨›˛yÓ̊ ̂ Ñ˛y Ï̂òy !¢Âïy Ï̂hs˛ v z̨̨ ôò#ì˛ £Î̊ñ ì˛y Ï̂Ñ˛£z v˛y›˛y Óúy £Î̊– v z̨îy£Ó̊ífl ∫̨Ó̊)̨ ôñ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊

¢y£y Ï̂Îƒ î%£z Óy ì˛yÓ̊ x!ïÑ˛ ¢ÇÖƒyÓ̊ Üv˛̧ !òí≈Î̊ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú ¢ÇÖƒyÜ%!ú Ï̂Ñ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ £zò˛ô%›˛ (input) !£¢y Ï̂Ó !î Ï̂ì˛ £ Ï̂Ó– ~£z

¢ÇÖƒyÜ%!ú £ú v˛y›˛y– v˛y›˛y ≤ÃˆÏ¢!¢ÇÈÈÙÈ~Ó˚ (Processing) ˛ôÓ˚ Ñ˛!¡ôv˛z›˛yÓ˚ ˆÎ output ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚˛ ì˛yˆÏÑ˛ £zòö˛Ó˚ˆÏõüò

(Information) Óúy £Î̊– ˛ô)̂ ÏÓ≈Ó̊ v z̨îy£Ó̊ Ï̂í ¢ÇÖƒyÜ%!ú ˆÌ Ï̂Ñ˛ ≤ÃyÆ Üv˛̧£z £ú £zòö˛Ó̊ Ï̂õüò ~ÓÇ ÓƒÓ£,ì˛ ¢ÇÖƒyÜ%!ú £ú v˛y›˛y–

ˆÑ˛y Ï̂òy ~Ñ˛!›˛ ≤Ã Ï̂¢!¢Ç ˆÌ Ï̂Ñ˛ ≤ÃyÆ £zòö˛Ó̊ Ï̂õüò xòƒ ~Ñ˛!›˛ ≤Ã Ï̂¢!¢ÇÈÙÈ~Ó̊ ˆ«˛ Ï̂e v˛y›˛y !£ Ï̂¢ Ï̂Ó ÓƒÓ£,ì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó̊–

£zò˛ô%̂ Ï›˛Ó̊ xÌ≈ £ú ˆÑ˛y Ï̂òy Ñ˛yÎ≈ ¢¡ôyî Ï̂òÓ̊ ãòƒ ≤Ãy¢!AÜÑ˛ v˛y›˛y Óy £zòö˛Ó̊ Ï̂õüò Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ ¢Ó̊ÓÓ̊y£ Ñ˛Ó̊y– xòƒ Ñ˛ÌyÎ̊ Óúy

ÎyÎ̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ Ñ˛y Ï̂ãÓ̊ ãòƒ ≤Ã Ï̂Î̊yãò#Î̊ ̂ Î ì˛Ìƒ Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ ̂ îÁÎ̊y £Î̊ ì˛y Ï̂Ñ˛£z £zò˛ô%›˛ ÓÏúy £Î̊– ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õ˛

Mouse, Keyboard £zì˛ƒy!î ÎÏs f̨yÇ Ï̂üÓ̊ õyïƒ Ï̂õ £zò˛ô%›˛ ̂ îÁÎ̊y £Î̊– ~£z Ñ˛yÓ̊ Ï̂í ~£zÜ%!ú Ï̂Ñ˛ £zò˛ô%›˛ !v˛¶˛y£z¢ (Input device) Óúy

£Î˚–

≤Ã Ï̂¢!¢Ç (Processing)

~£z ˛ôÂï!ì˛ Ï̂ì˛ v˛y›˛y Óy £zòö˛Ó̊ Ï̂õüòÜ%!ú Ï̂Ñ˛ ≤Ã Ï̂Î̊yãò xò%¢y Ï̂Ó̊ ¢yãy Ï̂òy £Î̊ xÌÓy v˛y›˛y Óy £zòö˛Ó̊ Ï̂õüòÜ%!ú Ï̂Ñ˛ xòƒ v˛y›˛y Óy

£zòö˛Ó̊ Ï̂õü Ï̂òÓ̊ ¢ Ï̂AÜ !Ó!¶˛ß̈¶˛y Ï̂Ó ¢ÇÎ%=˛ Ñ˛ Ï̂Ó̊ ≤Ã Ï̂Î̊yãòõì˛ òì%̨ ò £zòö˛Ó̊ Ï̂õüò ˜ì˛!Ó̊ Ñ˛Ó̊y £Î̊–

v˛y›˛y ˆfi›˛y Ï̂Ó̊ã (Storage)

~£z ˛ôÂï!ì˛ Ï̂ì˛ v˛y›˛y ≤Ã Ï̂¢!¢Ç Ï̂Î˚Ó˚ õyïƒ Ï̂õ ˜ì˛!Ó˚ £ÁÎ˚y ≤Ã Ï̂Î˚yãò#Î˚ ì˛ÌƒÜ%!ú Ï̂Ñ˛ ˛ôÓ˚Óì≈̨ #Ñ˛y Ï̂ú ÓƒÓ£y Ï̂Ó˚Ó˚ v ẑ̨ Ïj Ï̂üƒ Ñ˛!¡ôv z̨›˛yÓ˚

!¢ Ï̂fi›˛ Ï̂õ ¢yõ!Î̊Ñ˛¶˛y Ï̂Ó xÌÓy fiÌyÎ̊#¶˛y Ï̂Ó ˆfi›˛yÓ̊ Ñ˛Ó̊y £Î̊–

xyv z̨›˛˛ô%›˛ (Output)

xyv z̨›˛˛ô%›˛ Óú Ï̂ì˛ v˛y›˛y ≤Ã Ï̂¢!¢Ç Ï̂Î̊Ó̊ ˛ôÓ̊ ≤ÃyÆ ö˛úyö˛ú Ï̂Ñ˛ ˆÓyG˛yÎ̊– ~£z ≤Ã!Ñ ̨ Î̊yÓ̊ ¢y£y Ï̂Îƒ v˛y›˛y ≤Ã Ï̂¢!¢Ç Ï̂Î̊Ó̊ õyïƒ Ï̂õ ˜ì˛!Ó̊ £ÁÎ̊y

ö˛úyö˛ú Óy outputÙÈÈˆÑ˛ õ!ò›˛ Ï̂Ó̊Ó̊̊ õyïƒ Ï̂õ Ó!£≈ãÜ Ï̂ì˛Ó̊ Ñ˛y Ï̂äÈ ≤Ãîü≈ò (display) Ñ˛Ó̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊ xÌÓy ≤ÃyÆ ö˛úyö˛ Ï̂úÓ̊ !≤Ãr›˛

ˆòÁÎ̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊–

!â˛e òÇ 1.8ÈÙÈ~ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ Ñ˛yÎ≈yÓú# ̂ îÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–

xyÓ̊Á !Óhfl+̨ ì˛¶˛y Ï̂Ó Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ Ñ˛yÎ≈yÓú# ÓƒyÖƒy Ñ˛Ó̊yÓ̊

ãòƒ ~Ñ˛!›˛ v z̨îy£Ó̊í ˆ˛ôü Ñ˛Ó̊y £ú– õ Ï̂ò Ñ˛Ó̊y ÎyÑ˛ñ îü!›˛ ¢ÇÖƒyÓ̊

õ Ï̂ïƒ ¢Ó Ï̂â˛ Ï̂Î̊ Óv˛̧ ~ÓÇ ¢Ó Ï̂â˛ Ï̂Î̊ ̂ äÈy Ï̂›˛y ¢ÇÖƒy!›˛ Ï̂Ñ˛ !â˛!£´ì˛ Ñ˛Ó̊ Ï̂ì˛

v˛y›˛y

v˛y›˛y

v˛y›˛y

£zò˛ô%›˛ ≤ÃˆÏ¢!¢Ç xyv z̨›˛˛ô%›˛

ˆfi›˛yˆÏÓ˚ã

→ →

→→

!â˛e 1.8ı Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ Ñ˛yÎ≈yÓú#
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£ Ï̂Ó– ~£z Ñ˛yÎ≈!›˛ ¢¡ôyîò Ñ˛Ó̊yÓ̊ ãòƒ ≤ÃÌ Ï̂õ îü!›˛ ¢ÇÖƒy Ï̂Ñ˛ £zò˛ô%›˛ !£¢y Ï̂Ó Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛õ Ï̂Ñ˛ !î Ï̂ì˛ £ Ï̂Ó– ~£z £zò˛ô%›˛Ü%!ú

ˆÌ Ï̂Ñ˛ v˛y›˛y ≤Ã Ï̂¢!¢ÇÈÙÈ~Ó̊ õyïƒ Ï̂õ Ñ˛!¡ôv z̨›˛yÓ̊ ¢Ó Ï̂â˛ Ï̂Î̊ Óv˛̧ ~ÓÇ ¢Ó Ï̂â˛ Ï̂Î̊ ˆäÈy Ï̂›˛y ¢ÇÖƒy!›˛ xyv z̨›˛˛ô%›˛ !£¢y Ï̂Ó !â˛!£´ì˛ Ñ˛Ó̊ Ï̂Ó– ~£z

xyv z̨›˛˛ô%›˛Ü%!ú ̨ôÓ̊Óì≈̨ #Ñ˛y Ï̂ú ÓƒÓ£y Ï̂Ó̊Ó̊ ãòƒ ¢yõ!Î̊Ñ˛¶˛y Ï̂Ó xÌÓy fiÌyÎ̊#¶˛y Ï̂Ó Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ̂ fi›˛yÓ̊ Ñ˛Ó̊y ̂ Î Ï̂ì˛ ̨ôy Ï̂Ó̊ xÌÓy õ!ò›˛y Ï̂Ó̊Ó̊

õyïƒ Ï̂õ ≤ÃyÆ ö˛úyö˛úÜ%!ú Ï̂Ñ˛ SoutputV Ó!£≈ãÜ Ï̂ì˛Ó̊ Ñ˛y Ï̂äÈ ˆîÖy Ï̂òy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊–

1.4 Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ̂ ◊í#!Ó¶˛yÜ (Types of Computer)

!Ó!¶˛ß̈ !Ó°Ï̂ ÏÎ̊Ó̊ v z̨̨ ôÓ̊ !¶˛!_ Ñ˛ Ï̂Ó̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ !Ó!¶˛ß̈ Ó̊Ñ˛õ ˆ◊í#!Óòƒy¢ Ñ˛Ó̊y £Î̊– Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ÓƒÓ£,ì˛ ≤ÃÎ%!=˛Ó̊ v z̨̨ ôÓ̊ !ò¶≈̨ Ó̊ Ñ˛ Ï̂Ó̊

Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛õÜ%!ú Ï̂Ñ˛ !ì˛ò ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó̊y ÎyÎ̊– ̂ ÎõòÈÙÙÙÈ xƒyòyúÜ Ñ˛!¡ôv z̨›˛yÓ̊ (Analog Computer)ñ !v˛!ã›˛yú Ñ˛!¡ôv z̨›˛yÓ̊

(Digital Computer) ~ÓÇ £y£z!Ó v˛ Ñ˛!¡ôv z̨›˛yÓ˚ (Hybrid Computer)– !ò Ï̂¡̈ ~Ü%!ú ¢¡ô Ï̂Ñ≈̨  ÓƒyÖƒy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

(i) xƒyòyúÜ Ñ˛!¡ôv z̨›˛yÓ̊ÈÙÙÙÈ ~£z ïÓ̊ Ï̂òÓ̊ Ñ˛!¡ôv z̨›˛yÓ̊ ÜíòyÓ̊ ˛ô!Ó̊Ó Ï̂ì≈̨  ˛ô!Ó̊õy˛ô myÓ̊y Ñ˛yÎ≈ ¢¡ôß̈ Ñ˛ Ï̂Ó̊– v z̨îy£Ó̊í !£¢y Ï̂Ó Óúy

ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊ÈÈÙÙÙÈÜy!v˛̧Ó̊ !fl˛ô Ï̂v˛y!õ›˛yÓ̊–

(ii) !v˛!ã›˛yú Ñ˛!¡ôv z̨›˛yÓ̊ÈÙÙÙÈ ~£z ïÓ̊ Ï̂òÓ̊ Ñ˛!¡ôv z̨›˛yÓ̊ ¢ÇÖƒyì˛ Ï̂_¥Ó̊ Á˛ôÓ̊ !ò¶≈̨ Ó̊ü#ú– ~Ñ˛Ñ˛ÌyÎ̊ñ ~£z ïÓ̊ Ï̂òÓ̊ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú ~Ñ˛

~Ñ˛!›˛ ÜíÑ˛Îs f̨ ~ÓÇ ¢yïyÓ̊í¶˛y Ï̂Ó ~£z ≤ÃÑ˛yÓ̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ÓƒÓ£yÓ̊£z ˆÓ!ü–

(iii) £y£z!Ó v˛ Ñ˛!¡ôv z̨›˛yÓ̊ÈÙÙÙÈ ̂ Î ¢Ñ˛ú Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ xƒyòyúÜ Á !v˛!ã›˛yú v z̨¶˛Î̊ ≤ÃÑ˛yÓ̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ̃ Ó!üT˛ƒ£z ̂ îÖy ÎyÎ̊ ̂ ¢Ü%!ú Ï̂Ñ˛

£y£z!Ó v˛ Ñ˛!¡ôv z̨›˛yÓ̊ Óúy £Î̊–

Óì≈̨ õy Ï̂ò ˆÎ ïÓ̊ Ï̂òÓ̊ Ñ˛!¡ôv z̨›˛yÓ̊ ˆÓ!ü ÓƒÓ£,ì˛ £Î̊ ì˛y £ú !v˛!ã›˛yú õy£ẑ ÏÑ ̨ y Ñ˛!¡ôv z̨›˛yÓ̊ Óy ˛ôy Ï̂¢≈yòyú Ñ˛!¡ôv z̨›˛yÓ̊– ò# Ï̂â˛ äÈ Ï̂Ñ˛Ó̊

¢y£y Ï̂Îƒ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ !Ó!¶˛ß̈ ˆ◊í#!Ó¶˛yÜ v ẑ̨ ÏÕ‘Ö Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

xyÑ˛yÓ̊ñ xyÎ̊ì˛ò Á xyÑ,̨ !ì˛ ~ÓÇ Ñ˛yÎ≈ «˛õì˛yÓ̊ !¶˛!_ Ï̂ì˛ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛õÜ%!ú Ï̂Ñ˛ â˛yÓ̊ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó̊y ÎyÎ̊– ˆÎõòÈÙÙÙÈ

¢%̨ ôyÓ̊ Ñ˛!¡ôv z̨›˛yÓ̊ñ ˆõ£zò ˆö ̨ õ Ñ˛!¡ôv z̨›˛yÓ̊ñ !õ!ò Ñ˛!¡ôv z̨›˛yÓ̊ ~ÓÇ ˛ôy Ï̂¢≈yòyú Ñ˛!¡ôv z̨›˛yÓ̊ Óy  PC Óy õy£ẑ ÏÑ ̨ y Ñ˛!¡ôv z̨›˛yÓ̊– ò# Ï̂â˛

~Ü%!úÓ̊ !Óhfl Į̈y!Ó̊ì˛ !ÓÓÓ̊í ˆîÁÎ̊y £ Ï̂Î̊ Ï̂äÈ–

õy£ẑ ÏÑ ̨ y Ñ˛!¡ôv z̨›˛yÓ˚ÈÙÙÙÈ õy£ẑ ÏÑ ̨ y Ñ˛!¡ôv z̨›˛yÓ˚ £ú õy£ẑ ÏÑ ̨ y ≤Ã Ï̂¢¢Ó˚ !î Ï̂Î˚ ˜ì˛!Ó˚ ¢Óy≈̂ Į̈ ô«˛y Ó£%ú ÓƒÓ£,ì˛ Ñ˛!¡ôv z̨›˛yÓ˚– ≤ÃÎ%!=˛Üì˛

v z̨ß̈!ì˛Ó̊ ¢y Ï̂Ì ¢y Ï̂Ì õy£ẑ ÏÑ ̨ y Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ xyÑ,̨ !ì˛ Ï̂ì˛ òyòy ˛ô!Ó̊Óì≈̨ ò £ Ï̂Î̊ Ï̂äÈÈ– õy£ẑ ÏÑ ̨ y Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ xyÓyÓ̊ òyòy ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó̊y

ÎyÎ̊– ˆÎõòÈÈÙÙÙÈˆv˛fl˛Ò›˛˛ô Ñ˛!¡ôv z̨›˛yÓ̊ñ úƒy˛ô›˛˛ô Ñ˛!¡ôv z̨›˛yÓ̊ñ ˆòy›˛Ó%Ñ˛ Ñ˛!¡ôv z̨›˛yÓ̊ £zì˛ƒy!î– õy£ẑ ÏÑ ̨ y Ñ˛!¡ôv z̨›˛yÓ̊ xyÑ˛y Ï̂Ó̊ ¢Ó Ï̂Ì Ï̂Ñ˛

ˆäÈy Ï̂›˛y £Î̊–

Ñ˛!¡ôv z̨›˛yÓ̊ (Computer)

xƒyòyúÜ Ñ˛!¡ôv z̨›˛yÓ̊

(Analog Computer)
!v˛!ã›˛yú Ñ˛!¡ôv z̨›˛yÓ̊

(Digital Computer)
£y£z!Ó v˛ Ñ˛!¡ôv z̨›˛yÓ̊

(Hybrid Computer)

¢%̨ ôyÓ̊ Ñ˛!¡ôv z̨›˛yÓ̊

(Super Computer)
ˆõ£zò ˆö ̨ õ Ñ˛!¡ôv z̨›˛yÓ˚

(Main frame Computer)
!õ!ò Ñ˛!¡ôv z̨›˛yÓ˚

(Mini Computer)
õy£ẑ ÏÑ ̨ y Ñ˛!¡ôv z̨›˛yÓ̊

(Micro Computer)
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!õ!ò Ñ˛!¡ôv z̨›˛yÓ˚ÈÙÙÙÈ ~£z ïÓ̊ Ï̂òÓ̊ Ñ˛!¡ôv z̨›˛yÓ̊ õy£ẑ ÏÑ ̨ y Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ì%̨ úòyÎ̊ x Į̈̂ ô«˛yÑ,̨ ì˛ Óv˛̧ñ îyõ# ~ÓÇ Ñ˛yÎ≈Ñ˛y!Ó̊ì˛yÓ̊ !îÑ˛ ˆÌ Ï̂Ñ˛

x!ïÑ˛ ü!=˛üyú#– !õ!ò Ñ˛!¡ôv z̨›˛yÓ̊ xy!Ó‹,Òì˛ £ Ï̂Î̊!äÈú ~Ñ˛£z¢ Ï̂AÜ ~Ñ˛y!ïÑ˛ ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂Ñ˛ ˛ô!Ó̊ Ï̂¢Óy ˆîÁÎ̊yÓ̊ ãòƒ ~ÓÇ ì˛y Ï̂îÓ̊

Ñ˛yÎ≈ ¢¡ôß̈ Ñ˛Ó̊yÓ̊ ãòƒ–

ˆõ£zò ˆö ̨ õ Ñ˛!¡ôv z̨›˛yÓ˚ÈÙÙÙÈ ~£z ïÓ̊ Ï̂òÓ̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˆfi›˛y Ï̂Ó̊ã «˛õì˛y Á ≤Ã Ï̂¢!¢ÇÈÙÈ~Ó̊ Ü!ì˛ ì%̨ úòyõ)úÑ˛¶˛y Ï̂Ó x Ï̂òÑ˛ ˆÓ!ü– ~£z

Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ˆÓ!ü ¢ÇÖƒyÎ̊ ›˛y!õ≈òyú Î%=˛ ÌyÑ˛yÓ̊ Ñ˛yÓ̊ Ï̂í ~Ñ˛¢ Ï̂AÜ x Ï̂òÑ˛ õyò%°Ï ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ÓƒyÇÑ˛ñ !Óõy ˆÑ˛y¡ôy!ò ~ÓÇ

ˆÓ̊úÁ Ï̂Î̊ ˆÎÖy Ï̂ò ~Ñ˛¢ Ï̂AÜ x Ï̂òÑ˛ãò Ï̂Ñ˛ ˛ô!Ó̊ Ï̂¢Óy ˆîÁÎ̊yÓ̊ îÓ̊Ñ˛yÓ̊ £Î̊ ˆ¢£z ¢Ó ˆ«˛ Ï̂e ˆõ£zò ˆö ̨ õ Ñ˛!¡ôv z̨›˛yÓ̊ ÓƒÓ£,ì˛ £Î̊–

¢%̨ ôyÓ̊ Ñ˛!¡ôv z̨›˛yÓ̊ÈÙÙÙÈ ~£z ïÓ̊ Ï̂òÓ̊ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú £ú ¢Ó≈y!ïÑ˛ «˛õì˛y¢¡ôß̈ ~ÓÇ ¢Ó Ï̂â˛ Ï̂Î̊ o%ì˛ì˛yÓ̊ ¢ Ï̂AÜ x Ï̂òÑ˛ ã!›˛ú ~ÓÇ

Ó,£Í Ñ˛yÎ≈¢õ)£ ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó̊– ¢yïyÓ̊íì˛ ~£z ïÓ̊ Ï̂òÓ̊ Ñ˛!¡ôv z̨›˛yÓ̊ ã!›˛ú ˜ÓK˛y!òÑ˛ Á ≤ÃÎ%!=˛Üì˛ Ñ˛yÎ≈ ¢¡ôyî Ï̂ò ~ÓÇ Ü Ï̂Ó°ÏíyÓ̊

Ñ˛y Ï̂ã ÓƒÓ£,ì˛ £Î̊–

1.5. Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ !Ó!¶˛ß̈ ˜Ó!üT˛ƒyÓú# (Various Features of the Computer System)

Ñ˛!¡ôv z̨›˛yÓ̊ £ú ~Ñ˛!›˛ ˜Óî%ƒ!ì˛Ñ˛ £ẑ ÏúÑ˛› Δ̨!òÑ˛ Îs f̨– Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ ˜Ó!üT˛ƒÜ%!ú ò# Ï̂â˛ xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

Ü!ì˛ (Speed) ı Ñ˛!¡ôv z̨›˛yÓ̊ !ò Ï̂î≈ü xò%ÎyÎ̊# ˆÑ˛y Ï̂òy ã!›˛ú Ñ˛yã x!ì˛ o%ì˛ Ü!ì˛ Ï̂ì˛ ¢¡ôß̈ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ Ñ˛yã

Ñ˛Ó˚yÓ˚ Ü!ì˛ˆÏÑ˛ !õ!ú (Mili) ˆ¢ˆÏÑ˛u˛ (10-3
ˆ¢ˆÏÑ˛u˛)ñ õy£zˆÏÑ ˛y (Micro) ˆ¢ˆÏÑ˛u˛ (10-6

ˆ¢ˆÏÑ˛u˛)ñ òƒyˆÏòy (Nano) ˆ¢ˆÏÑ˛u

(10-9
ˆ¢ Ï̂Ñ˛u˛)ñ !˛ô Ï̂Ñ˛y (Pico) ̂ ¢ Ï̂Ñ˛u˛ (10-12

ˆ¢ Ï̂Ñ˛u˛)ñ ̂ ö˛õ Ï̂›˛y (Famto) ̂ ¢ Ï̂Ñ˛u˛ (10-13
ˆ¢ Ï̂Ñ˛u˛) ~ÓÇ ~ƒy Ï̂›˛y (Atto) ̂ ¢ Ï̂Ñ˛u˛

(10-18
ˆ¢ Ï̂Ñ˛u˛) ≤Ã¶,̨ !ì˛ ~Ñ˛ Ï̂Ñ˛ ≤ÃÑ˛yü Ñ˛Ó̊y £Î̊–

¢)∏ì˛y (Accuarcy)ı !ò¶%≈̨ ú ÜíòyÓ̊ ̂ «˛ Ï̂e Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ̂ Ñ˛y Ï̂òy !ÓÑ˛“ ̂ ò£z– ̂ Ñ˛y Ï̂òy ÜíòyÓ̊ ü%Ó̊% ̂ Ì Ï̂Ñ˛ ̂ ü°Ï xÓ!ï Ñ˛!¡ôv z̨›˛yÓ̊

¢õyòÜ!ì˛ Ï̂ì˛ Á ¢õyò ¢)∏ì˛yÎ̊ Ñ˛yã Ñ˛Ó̊ Ï̂ì˛ ˛¢«˛õ– ì˛ Ï̂Ó Ñ˛!¡ôv z̨›˛yÓ̊ ¢¡ô)í≈ ¢!‡˛Ñ˛ ö˛úyö˛ú ì˛Öò£z ˆîÎ̊ Î!î òy ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊

ˆÑ˛y Ï̂òy ¶%̨ ú Ìy Ï̂Ñ˛–

¢M˛Î̊ Óy ¢ÇÓ̊«˛í «˛õì˛y (Storage Capacity)ı ≤Ãâ%̨ Ó̊ ˛ô!Ó̊õyí ì˛Ìƒ Ñ˛!¡ôv z̨›˛yÓ̊ ì˛yÓ̊ ˆõ Ï̂õy!Ó̊ Óy ˆfi›˛y Ï̂Ó̊ã xÇ Ï̂ü ¢ÇÓ̊«˛í

Ñ˛ Ï̂Ó̊ Ó̊yÖ Ï̂ì˛ ˛ôy Ï̂Ó̊ ~ÓÇ ˆ¢Öyò ˆÌ Ï̂Ñ˛ ≤Ã Ï̂Î̊yãò õ Ï̂ì˛y ì˛Ìƒ ˛ôÓ̊Óì≈̨ # Ñ˛y Ï̂Î≈ ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊– !ò Ï̂î≈ü xò%ÎyÎ̊# ¢ÇÓ̊!«˛ì˛ ì˛Ìƒ

Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛õ ˆÌ Ï̂Ñ˛ õ%̂ ÏäÈÁ ˆö˛úy ÎyÎ̊–

xïƒÓ¢yÎ̊ (Diligence)ı Ñ˛!¡ôv z̨›˛yÓ̊ ~Ñ˛£z Ñ˛yã ÓyÓ̊ÓyÓ̊ x!ì˛ x“ ¢õ Ï̂Î̊ !ò¶%̨ ≈ú¶˛y Ï̂Ó Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

fl˛∫Î˚Ç!Ñ ˛Î˚ì˛y (Automation)ı ≤ÃˆÏÎ˚yãò xò%ÎyÎ˚# Ñ˛!¡ôv˛z›˛yˆÏÓ˚ ˆÑ˛yˆÏòy !òˆÏî≈ü !îˆÏú Ñ˛!¡ôv˛z›˛yÓ˚ ˆÑ˛yˆÏòy ¢£ˆÏÎy!Üì˛y äÈyv˛¸y£z

fl ∫̨Î̊Ç!Ñ ̨ Î̊¶˛y Ï̂Ó ˆ¢£z !ò Ï̂î≈ü ˛ôyúò Ñ˛Ó̊ Ï̂ì˛ ˛¢«˛õ–

Ó£)õ%!Öì˛y (Versatility)ı Ñ˛!¡ôv z̨›˛yÓ̊ ~Ñ˛£z ¢y Ï̂Ì !Ó!¶˛ß̈ Ó̊Ñ˛ Ï̂õÓ̊ Ñ˛yã ¢¡ôyîò Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– v z̨îy£Ó̊ífl ∫̨Ó̊)̨ ôñ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊

õyïƒ Ï̂õ ~Ñ˛£z ¢õ Ï̂Î̊ Üyò ˆüyòyñ ˆÑ˛y Ï̂òy ö˛y£zú Ñ˛!˛ô Ñ˛Ó̊y ~ÓÇ !â˛!‡˛ ˆúÖy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊–

1.6. Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ Ü‡˛ò (Structure of a Computer System)

~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛õ !Ó!¶˛ß̈ Îs f̨yÇ Ï̂üÓ̊ ¢õß∫̂ ÏÎ̊ ˜ì˛!Ó̊ £Î̊ ~ÓÇ ~£z Îs f̨yÇüÜ%!ú Ï̂Ñ˛ Ñ˛!¡ôv z̨›˛yÓ̊ £yv≈̨ ÁÎ̊ƒyÓ̊ Óúy £Î̊– ~Ñ˛!›˛

Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ !Ó!¶˛ß̈ Îs f̨yÇüÜ%!ú ~ Ï̂Ñ˛ x Ï̂òƒÓ˚ ¢y Ï̂Ì ˜Óî%ƒ!ì˛Ñ˛ ¢Ç Ï̂Îy Ï̂ÜÓ˚ õyïƒ Ï̂õ Î%=˛ Ìy Ï̂Ñ˛ ~ÓÇ ≤Ã Ï̂Î˚yãò#Î˚ Ñ˛yÎ≈ ¢¡ôyîò

Ñ˛ Ï̂Ó̊– ¢yïyÓ̊í¶˛y Ï̂Ó ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛õ â˛yÓ̊!›˛ £zv z̨!ò›˛ Óy ¢yÓÈÙÈ!¢ Ï̂fi›˛ Ï̂õÓ̊ SComponent or UnitV ¢õß∫̂ ÏÎ̊ ˜ì˛!Ó̊ £Î̊–
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ˆÎõòÈÙÙÙÈ £zò˛ô%›˛  £zv z̨!ò›˛ SInput unitVñ xyv z̨›˛˛ô%›˛ £zv z̨!ò›˛ SOutput unitVñ ̂ ¢r› Δ̨yú ≤Ã Ï̂¢!¢Ç £zv z̨!ò›˛ SCentral Processing unitV
~ÓÇ ˆõ Ï̂õy!Ó̊ £zv z̨!ò›˛ SMemory unitV– ~£z £zv z̨!ò›˛Ü%!ú ¢¡∫̂ Ïrï ò# Ï̂â˛ !Óhfl+̨ ì˛¶˛y Ï̂Ó xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

1.6.1. £zò˛ô%›˛ £zv z̨!ò›˛ (Input Unit)
Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢y£y Ï̂Îƒ ˆÑ˛y Ï̂òy Ñ˛yÎ≈ ¢¡ôß̈ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú ˆÎ £zv z̨!ò Ï̂›˛Ó̊ õyïƒ Ï̂õ Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ v˛y›˛y ~ÓÇ ≤Ã Ï̂Î̊yãò#Î̊ !ò Ï̂î≈üyÓú#

ˆîÁÎ̊y £Î̊ ̂ ¢!›˛ Ï̂Ñ˛ £zò˛ô%›˛ £zv z̨!ò›˛ Ó Ï̂ú– £zò˛ô%›˛ £zv z̨!ò Ï̂›˛Ó̊ SInput unitV ≤Ã Ï̂Î̊yãò#Î̊ Ñ˛yÎ≈ ¢¡ôyîò Ñ˛Ó̊yÓ̊ ãòƒ ̂ Î Îs f̨yÇü!›˛ ÓƒÓ£,ì˛

£Î̊ ˆ¢!›˛ Ï̂Ñ˛ £zò˛ô%›˛ !v˛¶˛y£z¢ SInput deviceV Óúy £Î̊– !ò Ï̂¡̈ !Ñ˛ä%È £zò˛ô%›˛ !v˛¶˛y£z¢ ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

!Ñ˛ÈÙÈˆÓyv≈̨  (Key board)

~!›˛ ~Ñ˛!›˛ £zò˛ô%›˛ !v˛¶˛y£z¢ ~ÓÇ ~Ó̊ ¢y£y Ï̂Îƒ ¢Ó̊y¢!Ó̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õ Ï̂ïƒ

£zò˛ô%›˛ ˆîÁÎ˚y £Î˚ ˆÑ˛yˆÏòy Ñ˛yÎ≈ ¢¡ôyîò Ñ˛Ó˚yÓ˚ ãòƒ– ¢yïyÓ˚í ›˛y£z˛ô

Ó̊y£z›˛y Ï̂Ó̊Ó̊ ¢y Ï̂Ì !Ñ˛ÈÙÈˆÓy Ï̂v≈̨ Ó̊ x Ï̂òÑ˛yÇ Ï̂ü !õú ˆîÖy ÎyÎ̊– !Ñ˛ÈÙÈˆÓy Ï̂v≈̨  õ)úì˛

!ì˛ò ïÓ̊ Ï̂òÓ̊ Keys Ìy Ï̂Ñ˛–

1. !òv ẑ̨ Ïõ!Ó̊Ñ˛ !Ñ Ę̀ÙĘ̀ ôƒyv˛ı ~!›˛ 0,1,2,........,9,+,-,×,/ £zì˛ƒy!î !Ñ˛ (Keys)
!ò Ï̂Î̊ Ü!‡˛ì˛–

2. xyúö˛y !òv ẑ̨ Ïõ!Ó̊Ñ˛ !Ñ Ę̀ÙĘ̀ ôƒyv˛ı ~!›˛ A,B,C,......,Z £zì˛ƒy!î !Ñ˛ (Keys)
!ò Ï̂Î̊ Ü!‡˛ì˛–

3. ö˛yÇüòyú !Ñ˛ ˛ôƒyv˛ı !Ñ˛ ˆÓy Ï̂v≈̨ Ó̊ ~ Ï̂Ñ˛Óy Ï̂Ó̊ Á˛ô Ï̂Ó̊Ó̊ !î Ï̂Ñ˛ F1 ˆÌ Ï̂Ñ˛ F12 ˛ôÎ≈hs˛ ~£z 12 !›˛ !Ñ˛ÈÙÈˆÑ˛ ~Ñ˛ Ï̂e ˛ö˛yÇüòyú !Ñ˛ÙÈ˛ôƒyv˛

Óúy £Î̊–

õyv z̨¢ (Mouse)
õyv z̨¢Á ~Ñ˛!›˛ £zò˛ô%›˛ !v˛¶˛y£z¢– ~!›˛ ¢yïyÓ̊íì˛ õ!ò›˛ Ï̂Ó̊Ó̊ !fl˛; Ï̂ò Ñ˛yÓ̊¢Ó̊ (Cursor) ~Ó̊ ˛ô!ãüò !‡˛Ñ˛ Ñ˛Ó̊ Ï̂ì˛

ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊– õyv ẑ̨ Ï¢Ó̊ ¢yïyÓ̊íì˛ î%!›˛ ˆÓyì˛yõ (Button) Ìy Ï̂Ñ˛ñ ~Ñ˛!›˛ Ó̊y£z›˛ ˆÓyì˛yõ ~ÓÇ xòƒ!›˛ ˆúö˛›˛

ˆÓyì˛yõ òy Ï̂õ ˛ô!Ó̊!â˛ì˛–

fl˛ÒƒyòyÓ̊ (Scanner)
fl˛ÒƒyòyÓ̊ ~Ñ˛!›˛ x!ì˛ ≤Ã Ï̂Î̊yãò#Î̊ £zò˛ô%›˛ !v˛¶˛y£z¢– ~Ó̊ ¢y£y Ï̂Îƒ ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õr›˛ Óy äÈ!Ó fl˛Òƒyò Ñ˛Ó̊y ÎyÎ̊

~ÓÇ  ˛ôÓ̊Óì˛#≈Ñ˛y Ï̂ú ˙ fl˛Òƒyò Ñ˛Ó̊y äÈ!Ó ≤Ã Ï̂Î̊yã Ï̂ò ~!v˛›˛ (Edit)Á Ñ˛Ó̊y ÎyÎ̊– !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ fl˛ÒƒyòyÓ̊

ˆîÖy ÎyÎ̊– ̂ ÎõòÙÙÙÈFlat Bed Scanner, Drum Scanner £zì˛ƒy!î–

1.6.2 xyv z̨›˛˛ô%›˛ £zv z̨!ò›˛ (Output Unit)
Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ £zò˛ô%›˛ ˆîÁÎ̊y ˆÑ˛y Ï̂òy ì˛Ìƒ Óy v˛y›˛y ≤Ã Ï̂¢!¢Ç £ÁÎ̊yÓ̊ ˛ôÓ̊ Î%!=˛Î%=˛ ö˛úyö˛ú ˆÎ £zv z̨!ò Ï̂›˛Ó̊ õyïƒ Ï̂õ xyõy Ï̂îÓ̊ Ñ˛y Ï̂äÈ

!v˛¢ Ï̂≤’ (display) Ñ˛Ó˚y £Î˚ñ ˆ¢£z £zv z̨!ò›˛!›˛ xyv z̨›˛˛ô%›˛ £zv z̨!ò›˛ SOutput unitV !£¢y Ï̂Ó ˛ô!Ó̊!â˛ì˛– ˆÎ Îs f̨yÇ Ï̂üÓ̊ õyïƒ Ï̂õ xyv z̨›˛˛ô%›˛

£zv z̨!ò Ï̂›˛Ó̊ Ñ˛yÎ≈ ¢¡ôy!îì˛ £Î̊ ˆ¢!›˛ Ï̂Ñ˛ xyv z̨›˛˛ô%›˛ !v˛¶˛y£z¢ SOutput deviceV ÓÏúy £Î̊– v z̨îy£Ó̊ífl ∫̨Ó̊)̨ ô õ!ò›˛Ó̊ñ !≤Ãr›˛yÓ̊ñ ≤’›˛yÓ̊ñ

!fl˛ôÑ˛yÓ̊ £zì˛ƒy!î xyv z̨›˛˛ô%›˛ !v˛¶˛y£z¢ !£¢y Ï̂Ó ÓƒÓ£,ì˛ £Î̊–

!â˛e 1.9ı Ñ˛#ÈÙÈˆÓyv≈̨

!â˛e 1.10ı õyv z̨¢

!â˛e 1.11ı fl˛ÒƒyòyÓ̊
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õ!ò›˛Ó˚ (VDU)
Visual Display Unit Óy õ!ò›˛Ó̊ £ú ~Ñ˛!›˛ xyv z̨›˛˛ô%›˛ !v˛¶˛y£z¢– CRT (Cathode Ray Tube), LCD (Liquid Crystal
Display) ~ÓÇ LED (Light Emitting Diode) ~£z !ì˛ò ïÓ̊ Ï̂òÓ̊ õ!ò›˛Ó̊ ¢yïyÓ̊íì˛ ÓƒÓ£,ì˛ £Î̊–

!≤Ãr›˛yÓ̊ (Printer)

~£z xyv z̨›˛˛ô%›˛ !v˛¶˛y£ẑ Ï¢Ó̊ õyïƒ Ï̂õ ˆÑ˛y Ï̂òy ì˛Ìƒ Ñ˛yÜ Ï̂ã äÈy˛ôy xyÑ˛y Ï̂Ó̊ ≤ÃÑ˛yü Ñ˛Ó̊y £Î̊– !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ !≤Ãr›˛yÓ̊ ˛ôyÁÎ̊y ÎyÎ̊– ˆÎõòÈÙÈ

Laser-Jet Printer, Ink-Jet Printer, Dot-Matrix Printer £zì˛ƒy!î–

1.6.3 ˆ¢r› Δ̨yú ̂ ≤Ãy Ï̂¢!¢Ç £zv z̨!ò›˛ (Central Processing Unit)
ˆ¢r› Δ̨yú ≤Ã Ï̂¢!¢Ç £zv z̨!ò›˛ £ú Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ ~Ñ˛!›˛ õ)ú xÇü– xy¢ Ï̂ú ~!›˛  £ú ~Ñ˛!›˛ £z!r›˛ Ï̂@˘Ã Ï̂›˛v˛ ¢yÓ̊!Ñ˛›˛ (IC) Óy !â˛˛ô–

~!›˛ ¢yïyÓ̊íì˛ î%%!›˛ ¢yÓ £zv z̨!ò›˛ SSub unitV !ò Ï̂Î̊ Ü!‡˛ì˛ñ ̂ Îõò ÈÙÙÙÈ xƒy!Ó̊Ì Ï̂õ!›˛Ñ˛ ú!ãÑ˛ £zv z̨!ò›˛ (Arithmetic Logic Unit) ~ÓÇ

Ñ˛ Ï̂r› Δ̨yú £zv z̨!ò›˛ (Control Unit)–

~£z î%!›˛ ¢yÓ £zv z̨!ò›˛ ¢¡ô Ï̂Ñ≈̨  ò# Ï̂â˛ Óí≈òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

xƒy!ÏÓ̊Ì Ï̂õ!›˛Ñ˛ ú!ãÑ˛ £zv z̨!ò›˛ (Arithmetic Logic Unit)

Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢Ñ˛ú ≤ÃÑ˛yÓ̊ Üy!í!ì˛Ñ˛ ~ÓÇ ú!ãÑ˛ƒyú Ñ˛yãÑ˛õ≈ ~£z £zv z̨!ò Ï̂›˛Ó̊ myÓ̊y ¢¡ôy!îì˛ £Î̊– ~£z ¢yÓ £zv z̨!ò›˛!›˛ ˆfi›˛y Ï̂Ó̊ã

ˆÓ̊!ãfi›˛yÓ̊ñ xƒyÑ%̨ õ%̂ Ïú›˛Ó̊ Á xƒyv˛yÓ̊È ~£z !ì˛ò ≤ÃÑ˛yÓ̊ ˆÓ̊!ãfi›˛yy Ï̂Ó̊Ó̊ ¢¡∫ß∫̂ ÏÎ̊ Ü!‡˛ì˛– ˆÓ̊!ãfi›˛yÓ̊ £ú CPU ~Ó˚ õ Ï̂ïƒ xÓ!fiÌì˛

ˆäÈy Ï̂›˛y ˆäÈy Ï̂›˛y ˆõ Ï̂õy!Ó̊ £zv z̨!ò›˛ ÎyÈÙÈCPU ˆì˛ ≤Ã Ï̂¢!¢Ç â˛úyÑ˛yú#ò õïƒÓì˛#≈ v˛y›˛y ˆfi›˛yÓ̊ Ñ˛Ó̊yÓ̊ ãòƒ ÓƒÓ£,ì˛ £Î̊– ~£z ¢yÓ £zv z̨!ò Ï̂›˛Ó̊

ˆfi›˛y Ï̂Ó̊ã ˆÓ̊!ãfi›˛yÓ̊Ü%!ú ˆÑ˛y Ï̂òy Ñ˛yÎ≈ ¢¡ôß̈ Ñ˛Ó̊yÓ̊ ¢õÎ̊ ≤Ã Ï̂Î̊yãò#Î̊ v˛y›˛y ~ÓÇ !ò Ï̂î≈ü xfiÌyÎ̊#¶˛y Ï̂Ó ˆfi›˛yÓ̊ Ñ˛Ó̊yÓ̊ Ñ˛y Ï̂ã ÓƒÓ£,ì˛

£Î˚–

!â˛e 1.12ı õ!ò›˛Ó̊

!â˛e 1.12 Ñ˛ı v˛›˛ õƒy!› Δ̨: !≤Ãr›˛yÓ̊ Öı £zò‰Ñ˛ Ï̂ã›˛ !≤Ãr›˛yÓ̊ Üı ˆúãyÓ˚ !≤Ãr›˛yÓ˚
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Ñ˛ Ï̂r› Δ̨yú £zv z̨!ò›˛ (Control Unit)

CPUÙÈ~Ó̊ õ Ï̂ïƒ ≤Ã Ï̂¢!¢Ç â˛úyÑ˛yú#ò ¢Ñ˛ú x˛ôy Ï̂Ó̊üò Ï̂Ñ˛ ~£z £zv z̨!ò›˛!›˛ Ñ˛ Ï̂r› Δ̨yú Ñ˛ Ï̂Ó̊– ˆÑ˛y Ï̂òy ~Ñ˛!›˛ Ñ˛yÎ≈ ¢¡ô)í≈ Ñ˛Ó̊yÓ̊ ãòƒ

ÈÙÈ≤Ã Ï̂Î̊yãò#Î̊ v˛y›˛y ~ÓÇ !ò Ï̂î≈üyÓú#Ó̊ õ Ï̂ïƒ ¢õß∫Î̊ ¢yïò Ñ˛Ó̊y£z ~£z ¢yÓ £zv z̨!ò Ï̂›˛Ó̊ õ)ú Ñ˛yã–

1.6.4 ˆõ Ï̂õy!Ó̊ (Memory)

~£z £zv z̨!ò Ï̂›˛Ó̊ õyïƒ Ï̂õ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õ ≤Ã Ï̂Î̊yãò#Î̊ ì˛Ìƒ ≤Ã Ï̂¢!¢ÇÈÙÈ~Ó̊ ˛ô)̂ ÏÓ≈ ~ÓÇ ˛ô Ï̂Ó̊ñ fiÌyÎ̊# Á xfiÌyÎ̊# î%Û¶˛y Ï̂Ó£z ˆfi›˛yÓ̊

Ñ˛Ó̊y £Î̊– ïyÓ̊í «˛õì˛y SStorage CapacityVñ Ü!ì˛ SSpeedVñ îyõ SCostV ~ÓÇ ˆúy Ï̂Ñ˛üò SLocationV xò%¢y Ï̂Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊

ˆõ Ï̂õy!Ó̊ Ï̂Ñ˛ ≤Ãïyòì˛ î%ÈÙÈ¶˛y Ï̂Ü !Ó¶˛=˛ Ñ˛Ó̊y ÎyÎ̊– ~Ü%!ú £úñ ≤Ãy£zõyÓ̊# ˆõ Ï̂õy!Ó̊ SPrimary MemoryV ~ÓÇ ˆ¢ Ï̂Ñ˛u˛yÓ̊# ˆõ Ï̂õy!Ó̊

SSecondary MemoryV –˛

≤Ãy£zõyÓ̊# ˆõ Ï̂õy!Ó̊ (Primary Memory)

ˆÎ ˆõ Ï̂õy!Ó̊Ó̊ ¢y£yÎƒ äÈyv˛̧y ˆÑ˛y Ï̂òy ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ ˆÑ˛y Ï̂òy õ Ï̂ì˛£z ¢â˛ú Ñ˛Ó̊y ¢Ω˛Ó òÎ̊ñ ˆ¢£z ˆõ Ï̂õy!Ó̊ Ï̂Ñ˛ ≤Ãy£zõyÓ̊# ˆõ Ï̂õy!Ó̊ Óúy

£Î̊– ≤Ãy£zõyÓ̊# ˆõ Ï̂õy!Ó̊ ¢yïyÓ̊íì˛ î%£z ïÓ̊ Ï̂òÓ̊È £Î̊ñ ˆÎõò ÈÙÙÙÈ RAM (Random Aecess Memory) Á ROM (Read Only
Memory)– RAMÙÈ~ ¢!M˛ì˛ ì˛Ìƒ «˛ífiÌyÎ̊# ~ÓÇ Î Ï̂ÌFäÈ¶˛y Ï̂Ó ˆúÖy Á ¢!M˛ì˛ ì˛Ìƒ ˛ôv˛̧y ÎyÎ̊– xyÓ̊ ROMÙÈ~ ¢!M˛ì˛ ì˛Ìƒ

!â˛Ó̊fiÌyÎ̊# ~ÓÇ ˆÑ˛y Ï̂òy òì%̨ ò ì˛Ìƒ ˆúÖy ÎyÎ̊ òyñ ü%ï%õye ¢!M˛ì˛ ì˛Ìƒ ˛ôv˛̧y ÎyÎ̊–

ˆ¢ Ï̂Ñ˛u˛yÓ̊# ˆõ Ï̂õy!Ó̊ (Secondary Memory)

≤Ãy£zõyÓ̊# ˆõ Ï̂õy!Ó̊ äÈyv˛̧y Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õ Ï̂ïƒ ≤Ãâ%̨ Ó̊ ˛ô!Ó̊õy Ï̂í ì˛Ìƒ ¢M˛ Ï̂Î̊Ó̊ ãòƒ xòƒ ˆÎ ¢Ñ˛ú x Į̈̂ ô«˛yÑ,̨ ì˛ Ñ˛õÈÙÈîyõ# ˆõ Ï̂õy!Ó̊̊

ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊ñ ì˛y Ï̂Ñ˛ ˆ¢ Ï̂Ñ˛u˛yÓ̊# ˆõ Ï̂õy!Ó̊ (Secondary Memory) Óúy £Î̊– ~£z ¢Ñ˛ú ˆõ Ï̂õy!Ó̊Ó̊ ì˛Ìƒ î#á≈fiÌyÎ̊# xÌ≈yÍ

Ñ˛!¡ôv z̨›˛yÓ̊ Órï Ñ˛ Ï̂Ó̊ !î Ï̂úÁ ~£z ¢Ñ˛ú ì˛Ìƒ ˆõ Ï̂õy!Ó̊Ó̊ õ Ï̂ïƒ ¢!M˛ì˛ Ìy Ï̂Ñ˛– ˆÎ Ï̂£ì%̨  ˆ¢ Ï̂Ñ˛u˛yÓ̊# ˆõ Ï̂õy!Ó̊ ≤Ãy£zõyÓ̊# ˆõ Ï̂õy!Ó̊Ó̊

ì%̨ úòyÎ̊ CPU ˆÌ Ï̂Ñ˛ î)̂ ÏÓ̊ xÓfiÌyò Ñ˛ Ï̂Ó̊ñ ˆ¢ Ï̂Ñ˛u˛yÓ̊# ˆõ Ï̂õy!Ó̊ ˆÌ Ï̂Ñ˛ v˛y›˛y xƒy Ï̂:!¢Ç (accessing) ≤Ãy£zõyÓ̊# ˆõ Ï̂õy!Ó̊Ó̊ ì%̨ úòyÎ̊

x Ï̂òÑ˛ ï#Ó̊ Ü!ì˛ Ï̂ì˛ £Î̊– öœ̨ !˛ô !v˛fl˛Ò (Floppy Disk)ñ £yv≈̨ !v˛fl˛Ò (Hard Disk)ñ !¢!v˛ Ó̊õ (CD ROM)ñ £zì˛ƒy!î £ú ˆ¢ Ï̂Ñ˛u˛yÓ̊#

ˆõ Ï̂õy!Ó̊– !ò Ï̂¡̈ ~Ü%!úÓ̊ ¢Ç!«˛Æ Óí≈òy ˆîÁÎ̊y £ Ï̂Î̊ Ï̂äÈ–

öœ̨ !˛ô !v˛fl˛Ò (Floppy Disk)

~!›˛ ≤’y!fi›˛ Ï̂Ñ˛Ó̊ ˜ì˛!Ó̊ ˆâ˛Ô Ï̂Ñ˛y â˛yÑ˛!ì˛Ó̊ òƒyÎ̊ ÎyÓ̊ v z̨¶˛Î̊ ˛ôy Ï̂ü õƒyÜ Ï̂ò!›˛Ñ˛ x:y£ẑ Ïv˛Ó̊ ≤Ã Ï̂ú˛ô ˆîÁÎ̊y Ìy Ï̂Ñ˛– ¢yïyÓ̊íì˛ 3.5 £z!M˛ Á

2.5 £z!M˛Ó̊ öœ̨ !˛ô !v˛fl˛Ò Óyãy Ï̂Ó̊ ˆÓ!ü ˆîÖy ÎyÎ̊– â%̨ ¡∫Ñ˛#Ñ˛Ó̊í ≤Ã!Ñ ̨ Î̊yÎ̊ ~Ó̊ õ Ï̂ïƒ ì˛Ìƒ ˆfi›˛yÓ̊ Ñ˛Ó̊y £Î̊–

£yv≈̨  !v˛fl˛Ò (Hard Disk)

x Į̈̂ ô«˛yÑ,̨ ì˛ ˆÓ!ü ˛ô!Ó̊õyí ì˛Ìƒ ˆfi›˛yÓ̊ Ñ˛Ó̊yÓ̊ ãòƒ ˆÓ!ü «˛õì˛y¢¡ôß̈ ~Ñ˛ ïÓ̊ Ï̂òÓ̊ õƒyÜ Ï̂ò!›˛Ñ˛ !v˛fl˛Ò ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊ñ ˆÎ!›˛ £yv≈̨

!v˛fl˛Ò òy Ï̂õ ˛ô!Ó̊!â˛ì˛– x Ï̂òÑ˛Ü%!ú öœ̨ !˛ô !v˛fl˛Ò ˛ôÓ̊˛ôÓ̊ ¢y!ã Ï̂Î̊ Ó̊yÖ Ï̂ú ˆÎ Ó̊Ñ˛õ ˆîÖ Ï̂ì˛ £Î̊ñ £yv≈̨  !v˛ Ï̂fl˛ÒÓ̊ x¶˛ƒhs˛Ó̊#í Ü‡˛ò x Ï̂òÑ˛›˛y

ˆ¢Ó̊Ñ˛õ– ~£z !v˛ Ï̂fl˛ÒÓ̊ ~Ñ˛!›˛ !Ó̊v˛ Á ~Ñ˛!›˛ Ó̊y£z›˛ ˆ£v˛ Ìy Ï̂Ñ˛– ˛ô%̂ ÏÓ̊y ÓƒÓfiÌy!›˛ ~Ñ˛!›˛ ü=˛ Óy Ï̂:Ó̊ õ Ï̂ïƒ Ó̊yÖy Ìy Ï̂Ñ˛ £yv≈̨  !v˛:!›˛Ó̊

¢%Ó̊«˛yÓ̊ ãòƒ– Óì≈̨ õy Ï̂ò Óyãy Ï̂Ó̊ 500GB-1000GB £yv≈̨ ÈÙÈ!v˛fl˛Ò ˆÓ!ü ˛ôyÁÎ̊y ÎyÎ̊–

v z̨̨ ô!Ó˚v z̨=˛ £zv z̨!ò›˛Ü%!ú äÈyv˛̧yÁ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ !Ó!¶˛ß̈ Îs f̨yÇ Ï̂üÓ˚ õ Ï̂ïƒ õyîyÓ˚̂ ÏÓyv≈̨  !Ó Ï̂ü°Ï¶˛y Ï̂Ó v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ– ~£z ˆÓy Ï̂v≈̨ Ó˚ õ Ï̂ïƒ

Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ Ü%Ó̊%c˛ô)í≈ !v˛¶˛y£z¢ ≤Ã Ï̂¢¢Ó̊ñ  RAMñ @˘Ãy!ö˛:Ñ˛yv≈̨ ñ ¢yv z̨u˛Ñ˛yv≈̨  úyÜy Ï̂òy Ìy Ï̂Ñ˛– Óyãy Ï̂Ó̊ !Ó!¶˛ß̈ ˆÑ˛y¡ôyò#Ó̊ õyîyÓ̊

ˆÓyv≈̨  ˛ôyÁÎ̊y ÎyÎ̊– ì˛ Ï̂Ó IntelÙÈ~Ó̊ õyîyÓ̊ ˆÓyv≈̨ £z ˛¢Óy≈̂ Į̈ ô«˛y ãò!≤ÃÎ̊–
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1.7 ¢ö˛›˛ÁÎ̊ƒyÓ̊ (Software)

Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ £yv≈̨ ÁÎ̊ƒyÓ̊ xÇü !ò Ï̂ã !ò Ï̂ã Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ ¢â˛ú Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ òy– Ñ˛!¡ôv z̨›˛yÓ̊ £yv≈̨ ÁÎ̊ƒyÓ̊ ˆÎ¢Ó ˆ≤Ãy@˘Ãy Ï̂õÓ̊ myÓ̊y

˛ô!Ó˚â˛y!úì˛ £ Ï̂Î˚ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ â˛yú% Ñ˛Ó˚̂ Ïì˛ Óy !Ó!¶˛ß̈ Ñ˛yã ¢¡ô)í≈ Ñ˛Ó˚̂ Ïì˛ ¢y£y Ï̂Îƒ Ñ˛ Ï̂Ó˚ ˆ¢£z ¢Ó ˆ≤ÃyÜyõ Ï̂Ñ˛ Óúy £Î˚

¢ö‰˛›˛ÁÎ̊ƒyÓ˚– Ñ˛y Ï̂ãÓ̊ ̂ «˛ Ï̂eÓ̊ v z̨̨ ôÓ̊ !ò¶≈̨ Ó̊ Ñ˛ Ï̂Ó̊ ¢ö˛›˛ÁÎ̊ƒyÓ̊ Ï̂Ñ˛ õ)úì˛ î%!›˛ ̂ ◊í# Ï̂ì˛ ¶˛yÜ Ñ˛Ó̊y ÎyÎ̊– ̂ ÎõòÈÈÙÙÙÈxƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ̊ƒyÓ̊

Á !¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ̊ƒyÓ̊–

xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ̊yÓ̊ (Application Software)

ˆÎ ¢Ñ˛ú ¢ö˛›˛ÁÎ̊ƒyÓ̊ ̂ Ñ˛y Ï̂òy !ò!î≈T˛ !Ó°ÏÎ̊ ¢ÇÑ ̨ yhs˛ ¢õ Ï̂Üye#Î̊ !Ó!¶˛ß̈ Ñ˛yÎ≈ ¢¡ôyîò Ñ˛Ó̊ Ï̂ì˛ ¢«˛õ ì˛y Ï̂îÓ̊ Ï̂Ñ˛ xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ̊ƒyÓ̊

Ó Ï̂ú– ˆÎõò Ms-Wordñ ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢Ç ¢ÇÑ ̨ yhs˛ ÎyÓì˛#Î̊ Ñ˛yÎ≈ ¢¡ôyî Ï̂ò ¢«˛õ–

xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ̊ƒyÓ̊Ü%!úÓ̊ õ Ï̂ïƒ xyÓyÓ̊ !Ñ˛ä%È !Ñ˛ä%È ¢ö˛›˛ÁÎ̊ƒyÓ̊ ˆîÖy ÎyÎ̊ ÎyÓ̊y ˆÑ˛Óúõye ~Ñ˛Ñ˛¶˛y Ï̂Ó ~Ñ˛!›˛£z Ñ˛yã Ñ˛Ó̊ Ï̂ì˛

¢«˛õ– ̂ ¢£z ¢Ñ˛ú ¢ö˛›˛ÁÎ̊ƒyÓ̊Ü%!ú Ï̂Ñ˛ Ñ˛Ö Ï̂òy Ñ˛Ö Ï̂òy £zv z̨!›˛!ú!›˛ ¢ö˛›˛ÁÎ̊ƒyÓ̊ Óúy £Î̊– ̂ Îõò ÈÙÙÙÈ ̨ôy!›≈̨ üò õƒy!ãÑ˛ ~Ñ˛!›˛ xƒy!≤’ Ï̂Ñ˛üò

¢ö˛›˛ÁÎ̊ƒyÓ̊ Îy ˆÑ˛Óúõye !v˛fl˛Ò ˛ôy!›≈̨ üò Ñ˛Ó̊ Ï̂ì˛£z ÓƒÓ£,ì˛ £Î̊–

!¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ̊yÓ̊ (System Software)

ˆÎ ¢Ñ˛ú ¢ö˛›˛ÁÎ̊ƒyÓ̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ !Ó!¶˛ß̈ Îs f̨yÇ Ï̂üÓ̊ õ Ï̂ïƒ ¢õß∫Î̊ ¢yïò Ñ˛ Ï̂Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊ £yv≈̨ ÁÎ̊ƒyÓ̊ Á xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ̊ƒy Ï̂Ó̊Ó̊

õ Ï̂ïƒ ~Ñ˛!›˛ ̂ ÎyÜ¢)e !£¢y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó̊ ̂ ¢Ü%!ú Ï̂Ñ˛ !¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ̊ƒyÓ̊ Óúy £Î̊– ̂ Îõò ÈÙÙÙÈ Windows, Linux £zì˛ƒy!î x˛ôy Ï̂Ó˚!›˛Ç

!¢ Ï̂fi›˛õ SOSV £ú !¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ̊ƒyÓ̊–

¢yÓ˚¢ÇˆÏ«˛˛ô

• AbacusÙÙÙÈˆÑ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˛ô)Ó≈̨ ô%Ó̊%°Ï Óúy £Î̊–

• xƒyòy!Ïú!›˛Ñ˛ƒyú £z!Oò xy!Ó‹ÒyÓ̊Ñ˛yÓ̊# â˛yú¢≈ Óƒy Ï̂Óã Ï̂Ñ˛ xyï%!òÑ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ãòÑ˛ Óúy £Î̊–

• !Ó!¶˛ß̈ ¢õ Ï̂Î̊ xy!Ó‹,Òì˛ Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ ˆõy›˛ ˛˛ô§yâ˛!›˛ ≤Ãã Ï̂ß√ ¶˛yÜ Ñ˛Ó̊y £Î̊–

• Ñ˛yˆÏãÓ˚ !¶˛!_ˆÏì˛ Ñ˛!¡ôv˛z›˛yÓ˚ˆÏÑ˛ xƒyòyúÜñ !v˛!ã›˛yú ~ÓÇ £y£z!Ó v˛ ~£z !ì˛ò ¶˛yˆÏÜ ¶˛yÜ Ñ˛Ó˚y £Î˚– Óì≈˛õyˆÏò ˆÎ ïÓ˚ˆÏòÓ˚

Ñ˛!¡ôv z̨›˛yÓ̊ ¢Óy≈!ïÑ˛ ≤Ãâ˛!úì˛ ì˛y £ú !v˛!ã›˛yú õy£ẑ ÏÑ ̨ yÈÙÈÑ˛!¡ôv z̨›˛yÓ̊ Óy ˛ôy Ï̂¢≈yòyú Ñ˛!¡ôv z̨›˛yÓ̊ (PC)–

• Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ !Ó!¶˛ß̈ £zò˛ô%›˛ !v˛¶˛y£ẑ Ï¢Ó̊ Sõyv z̨¢ñ Ñ˛#ÈÙÈˆÓyv≈̨ ñ fl˛ÒƒyòyÓ̊ £zì˛ƒy!îV õyïƒ Ï̂õ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ì˛Ìƒ ¢Ó̊ÓÓ̊y£ Ñ˛Ó̊y £Î̊– ~£z

ì˛ÌƒÜ%!úˆÏÑ˛ xòƒyòƒ v˛y›˛y Óy ì˛ˆÏÌƒÓ˚ ¢y£yˆÏÎƒ ≤ÃˆÏ¢!¢Ç Sˆ¢r›˛Δyú ≤ÃˆÏ¢!¢Ç £zv˛z!ò›˛V Ñ˛ˆÏÓ˚ Î%!=˛˛ô)í≈ ö˛úyö˛ú xyv˛z›˛˛ô%›˛

!v˛¶˛y£ẑ Ï¢Ó̊Sõ!ò›˛Ó̊ñ!≤Ãr›˛yÓ̊ñ !fl˛ôÑ˛yÓ̊ £zì˛ƒy!îV õyïƒ Ï̂õ ≤Ãî!ü≈ì˛ Óy õ%!oì˛ £Î̊–

• Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ !Ó!¶˛ß̈ ì˛Ìƒ ¢ÇÓ̊«˛ Ï̂íÓ̊ ãòƒ ≤Ãy£zõyÓ̊# ˆõ Ï̂õy!Ó̊ (RAM, ROM) ~ÓÇ ˆ¢ Ï̂Ñ˛u˛yÓ̊# ˆõ Ï̂õy!Ó̊ (Hard Disk, Pen
Drive) ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊–

Ü%Ó̊%c˛ô)í≈ ü∑ (Key Words)

Ñ˛!¡ôv z̨›˛yÓ˚ñ Difference Engine, ENIAC, IBM, IC, LSIC, VLSI, LCD, LED, £zò˛ô%›˛ñ xyv z̨›˛˛ô%›˛ñ ≤Ã Ï̂¢¢ñ ˆfi›˛y Ï̂Ó̊ãñ

v˛y›˛yñ £zòö˛Ó̊ Ï̂õüòñ CPU, ̂ õ Ï̂õy!Ó˚ñ HDD, CRT, Software, Hardware–
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xò%ü#úò# (Exercises)
S1V Ñ˛!¡ôv z̨›˛yÓ̊ Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄

S2V Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ !Ó!¶˛ß̈ ˆ◊í#!Ó¶˛yÜÜ%!ú v ẑ̨ ÏÕ‘Ö Ñ˛ Ï̂Ó̊y–

S3V Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ !Ó Ï̂ü°Ï ˜Ó!üT˛ƒÜ%!ú v ẑ̨ ÏÕ‘Ö Ñ˛ Ï̂Ó̊y–

S4V Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ !Ó!¶˛ß̈ ≤Ããß√Ü%!úÓ̊ õ Ï̂ïƒ ì%̨ úòyõ)úÑ˛ xy Ï̂úyâ˛òy Ñ˛Ó̊–

S5V Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ÓœÑ˛ v˛yÎ̊y@˘Ãyõ xAÑ˛ò Ñ˛ Ï̂Ó̊ !Ó!¶˛ß̈ xÇüÜ%!úÓ̊ Ñ˛yã Óí≈òy Ñ˛Ó̊–

S6V ›˛#Ñ˛y ˆú Ï̂Öy ı

SÑ˛V ˛ôy Ï̂¢≈yòyú Ñ˛!¡ôv z̨›˛yÓ̊ (PC), SÖV !Ñ˛ÈÙÈˆÓyv≈̨  SÜV õyv z̨¢ SáV CPU
S7V v z̨îy£Ó̊í îyÁ ı

SÑ˛V î%!›˛ £zò˛ô%›˛ Á î%!›˛ xyv z̨›˛˛ô%›˛ !v˛¶˛y£z¢– SÖV î%!›˛ !v˛¶˛y£z¢ ˆÎÜ%!ú £zò˛ô%›˛ Á xyv z̨›˛˛ô%›˛ v z̨¶˛Î̊ Ñ˛y Ï̂ã£z ÓƒÓ£,ì˛ £Î̊– SÜV î%!›˛

ˆfi›˛y Ï̂Ó˚ã !v˛¶˛y£z¢–

S8V ¢¡ô)í≈ òyõ ̂ ú Ï̂Öyı RAM, ROM, LED, LCD, CRT, VLSI, IC, HDD.
S9V Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ â˛ì%̨ Ì≈ ≤Ããß√ ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyÑ˛˛ôyì˛ Ñ˛ Ï̂Ó̊y–

S10V xƒyòyúÜ Á !v˛!ã›˛yú Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˛ôyÌ≈Ñ˛ƒ ˆú Ï̂Öy–

S11V Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ £zò˛ô%›˛ñ ˆ≤Ãy Ï̂¢!¢Ç ~ÓÇ xyv z̨›˛˛ô%›˛ ¢¡ô Ï̂Ñ≈̨  Ñ˛# ˆÓy Ï̂G˛y ì˛y ˆú Ï̂Öy–

S12V !˛ô Ï̂Ñ˛y ˆ¢ Ï̂Ñ˛u˛ Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄

S13V Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ÚÓ£%õ%!Öì˛yÛ ~Ñ˛!›˛ v z̨îy£Ó̊í ¢£ Ï̂Îy Ï̂Ü ÓƒyÖƒy Ñ˛ Ï̂Ó̊y–

S14V £yv≈̨ ÁÎ̊ƒyÓ̊ ~ÓÇ ¢ö˛›˛ÁÎ̊ƒy Ï̂Ó̊Ó̊ ˛ôyÌ≈Ñ˛ƒ ˆú Ï̂Öy–

S15V Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó ̊£zò˛ô%›˛ Á xyv z̨›˛˛ô%›˛ !v˛¶˛y£z¢ Óú Ï̂ì˛ Ñ˛# ˆÓyG˛yÎ̊⁄

S16V !Ó!¶˛ß¨ ïÓ̊ Ï̂òÓ̊ !≤Ãr›˛y Ï̂Ó̊Ó̊ òyõ ˆú Ï̂Öy–

ˆ≤Ãy Ï̂ãQ ÁÎ̊yÑ≈̨

Ñ˛. !ò Ï̂¡̈Ó̊ £yv≈̨ ÁÎ̊ƒyÓ̊ Îs f̨yÇüÜ%!úÓ̊ òyõ ˆú Ï̂Öy–

S1V S2V
S3V

S4V S5V
S6V
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S7V S8V S9V

S10V S11V

S12V

S13V

S14V

Ö. Ms-Paint ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ MouseÙÙÙÈ~Ó̊ ¢y£y Ï̂Îƒ ò# Ï̂â˛Ó̊ äÈ!Ó!›˛ xAÑ˛ò Ñ˛ Ï̂Ó̊ Ó̊Ç Ñ˛ Ï̂Ó̊y–
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xïƒyÎ̊È

2

Ñ˛!¡ôv z̨›˛yÓ̊ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ

2.1. ¢)â˛òy (Introduction)
~£z xïƒyˆÏÎ˚ Ñ˛!¡ôv˛z›˛yˆÏÓ˚Ó˚ ˆõˆÏõy!Ó˚ñ x˛ôyˆÏÓ˚!›˛Ç !¢ˆÏfi›˛õ ~ÓÇ Ñ˛!¡ôv˛z›˛yÓ˚ ˆò›˛ÁÎ˚y≈Ñ˛ !Ó°ÏˆÏÎ˚ !Óüî xyˆÏúyâ˛òy Ñ˛Ó˚y £ˆÏÎ˚ˆÏäÈ–

ˆõ Ï̂õy!Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ ~Ñ˛!›˛ x!ì˛ ≤Ã Ï̂Î̊yãò#Î̊ xÇü ˆÎÖy Ï̂ò !Ó!¶˛ß̈ ì˛Ìƒ ~ÓÇ Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ ≤Ãî_ !Ó!Óï !ò Ï̂î≈ü ¢!M˛ì˛

£Î̊– ~£z ì˛Ìƒ¢õ)£ ~ÓÇ !ò Ï̂î≈üyÓú# !Ó!¶˛ß̈ £zò˛ô%›˛ Îs f̨yÇ Ï̂üÓ̊ õyïƒ Ï̂õ ≤Ãî_ £ Ï̂ì˛ ˛ôy Ï̂Ó̊ñ xyÓyÓ̊  Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ≤Ã Ï̂¢!¢Ç â˛úyÑ˛yú#ò

õïƒÓ_#≈ ˛ôÎ≈y Ï̂Î̊Ó̊ xyÇ!üÑ˛ ö˛úyö˛úÁ £ Ï̂ì˛ ˛˛ôy Ï̂Ó̊– ˆÑ˛y Ï̂òy Ñ˛yÎ≈ ¢¡ôyîò Ñ˛Ó̊yÓ̊ ¢õÎ̊ Ñ˛!¡ôv z̨›˛yÓ̊ ~£z ˆõ Ï̂õy!Ó̊ xÇü ˆÌ Ï̂Ñ˛ ì˛Ìƒ Á

≤Ã Ï̂Î̊yãò#Î̊ !ò Ï̂î≈ü ì%̨ Ï̂ú !ò Ï̂Î̊ Ñ˛yã Ñ˛ Ï̂Ó̊– x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ~Ñ˛!›˛ xì˛ƒhs˛ Ü%Ó̊%c˛ô)í≈ xÇü–  x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ

Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ Îs f̨yÇü¢õ)£ Óy £yv≈̨ ÁÎ̊yÓ̊˛ xÇü Ï̂Ñ˛ !òÎ̊s f̨í Ñ˛ Ï̂Ó̊ Á ̂ Ñ˛y Ï̂òy !Ó Ï̂ü°Ï Ñ˛y Ï̂ãÓ̊ ãòƒ ≤Ã Ï̂Î̊yãò#Î̊ ̂ ≤Ãy@˘Ãyõ Ï̂Ñ˛ S¢ö‰̨ ›˛ÁÎ̊yÓ̊ Ï̂Ñ˛V

â˛yúy Ï̂òyÓ̊ v z̨̨ ôÎ%=˛ ˛ô!Ó̊ Ï̂Óü ¢,!T˛ Ñ˛ Ï̂Ó̊– ~Ñ˛Ñ˛ÌyÎ̊ñ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ £yv≈̨ ÁÎ̊yÓ̊ Á xƒy!≤’ Ï̂Ñ˛üò ¢ö‰̨ ›˛ÁÎ̊y Ï̂Ó̊Ó̊ õ Ï̂ïƒ

ˆÎyÜ¢)e fiÌy˛ôò Ñ˛ Ï̂Ó̊ ~ÓÇ ¢õ@˘Ã Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛õ Îy Ï̂ì˛ ¢%¤%̨ ¶˛y Ï̂Ó Ñ˛yã Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ ì˛y ¢%!ò!ÿ˛ì˛ Ñ˛ Ï̂Ó̊– Ñ˛!¡ôv z̨›˛yÓ̊ ˆò›˛ÁÎ̊yÑ≈̨

£ú x Ï̂òÑ˛Ü%!ú Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õ Ï̂ïƒ ~Ñ˛!›˛ ¢Ç Ï̂ÎyÜ ÓƒÓfiÌy ÎyÓ̊ õyïƒ Ï̂õ ¢ÇÎ%=˛ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú ˛ôÓ̊fl˛ô Ï̂Ó̊Ó̊ õ Ï̂ïƒ !Ó!¶˛ß̈ ì˛Ìƒ

SˆÎõò !ú!Öì˛ ˆ›˛:›˛ñ ü∑ñ äÈ!Óñ !¶˛!v˛Á £zì˛ƒy!îV xyîyò ≤Ãîyò Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

~£z xïƒyÎ̊!›˛ ˛ôy‡˛ Ñ˛ Ï̂Ó̊ !ü«˛yÌ#≈Ó̊y ˆÎ ¢Ñ˛ú !Ó°Ï̂ ÏÎ̊ K˛yò úy¶˛ Ñ˛Ó̊ Ï̂Ó ˆ¢Ü%!ú £úı

• Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˆõ Ï̂õy!Ó̊ ¢¡ô Ï̂Ñ≈̨  ïyÓ̊íy ~ÓÇ ˆõ Ï̂õy!Ó̊Ó̊ !Óhfl+̨ ì˛ ˆ◊í#ÈÙÈ!Ó¶˛yÜ S≤Ãy£zõyÓ̊# ˆõ Ï̂õy!Ó̊ñ ˆ¢ Ï̂Ñ˛u˛yÓ̊# ˆõ Ï̂õyÓ̊# ~ÓÇ

ì˛yˆÏîÓ˚ ˆ◊í#!Ó¶˛yÜV–

• ≤Ãy£zõy!Ó̊ Á ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆõ Ï̂õy!Ó̊Ó̊ ˜Ó!üT˛ƒ Á ì%̨ úòy ~ÓÇ RAM Á ROM ~Ó̊ !Ó!¶˛ß̈ ˆ◊í#ÈÙÈ!Óòƒy¢–

• ¢ö‰̨ ›˛ÁÎ̊y Ï̂Ó̊Ó̊ ïyÓ̊íy Á ˆ◊í#ÈÙÈ!Ó¶˛yÜ S!¢ Ï̂fi›˛õ ¢ö‰̨ ›˛ÁÎ̊yÓ̊ñ xƒy!≤’ Ï̂Ñ˛üò ¢ö‰̨ ›˛ÁÎ̊yÓ̊˛ Á £zv z̨!›˛!ú!›˛ ¢ö‰̨ ›˛ÁÎ̊yÓ̊V–

• x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ ¢¡ô Ï̂Ñ≈̨  !Óhfl ,̨Ïì˛ !ÓÓÓ̊í–

• Ñ˛!¡ôv z̨›˛yÓ̊ ˆò›˛ÁÎ̊yÑ≈̨  Á ì˛yÓ̊ ˆ◊í#ÈÙÈ!Ó¶˛yÜ ~ÓÇ !Ó!¶˛ß̈ ˆò›˛ÁÎ̊yÑ≈̨  ˆ›˛Ñ˛ Ï̂òyú!ã Á ì˛y Ï̂îÓ̊ ¢%!Óïyñ x¢%!Óïy £zì˛ƒy!î–

2.2 Ñ˛!¡ôv z̨›˛yÓ̊ ̂ õ Ï̂õy!Ó̊ (Computer Memory)
Ñ˛!¡ôv z̨›˛yÓ̊ ˆõ Ï̂õy!Ó̊ Ï̂ì˛ ì˛Ìƒ Á !ò Ï̂î≈üyÓú# Óy£zòy!Ó̊ ˆÑ˛yv˛ xyÑ˛y Ï̂Ó̊ ¢!M˛ì˛ £Î̊– Óy£zòy!Ó̊ (binary) ˆÑ˛yv˛ £ú 0 ~ÓÇ 1 ~Ó̊

¢õß∫̂ ÏÎ̊ Ü!‡˛ì˛ ~Ñ˛ ïÓ̊ Ï̂òÓ̊ ˆÑ˛yv˛ ÎyÓ̊ v z̨̨ ôÓ̊ !¶˛!_ Ñ˛ Ï̂Ó̊ xyï%!òÑ˛ !v˛!ã›˛ƒyú Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ v z̨qyÓò £ Ï̂Î̊ Ï̂äÈ– ˆõ Ï̂õy!Ó̊Ó̊

õ Ï̂ïƒ ˆäÈy›˛ ˆäÈy›˛ áÓ̊ Óy fiÌyò Ìy Ï̂Ñ˛ ˆÎÖy Ï̂ò ì˛Ìƒ Á !ò Ï̂î≈ü ¢!M˛ì˛ £Î̊– ~Ü%!ú Ï̂Ñ˛ ˆ¢ú (Cell) Óúy £Î̊– ˆõ Ï̂õy!Ó̊ Ï̂ì˛ xy Ï̂Ü ˆÌ Ï̂Ñ˛

¢!M˛ì˛ ì˛Ìƒ Óy  v˛y›˛y !ö˛ Ï̂Ó̊ ˆ˛ô Ï̂ì˛ £ Ï̂ú ˆÎ ˆ¢ Ï̂ú ì˛Ìƒ ¢!M˛ì˛ xy Ï̂äÈ ì˛yÓ̊ xÓfiÌy Ï̂òÓ̊ !‡˛Ñ˛yòy Ó Ï̂ú !î Ï̂ì˛ £Î̊– ~ Ï̂«˛ Ï̂e !ò!î≈T˛

v˛y›˛yÓ˚ !‡˛Ñ˛yòy user Óy ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ ãyòyÓ̊ ≤Ã Ï̂Î̊yãò £Î̊ òy ˆÑ˛òòy Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ fl ∫̨Î̊Ç!Ñ ̨ Î̊¶˛y Ï̂Ó ~£z Ñ˛yã!›˛

Ñ˛ Ï̂Ó̊– ˆÎ ˆÑ˛y Ï̂òy !‡˛Ñ˛yòyÎ̊ ¢!M˛ì˛ ì˛Ìƒ Óy v˛y›˛y Îì˛ÓyÓ̊ Ö%!ü ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊ !Ñ˛hs$̨  òì%̨ ò ˆÑ˛yò ì˛Ìƒ Á£z !‡˛Ñ˛yòyÎ̊ ˆfi›˛yÓ̊ Ñ˛Ó̊ Ï̂ú

˛ô)̂ ÏÓ≈Ó̊ ¢!M˛ì˛ ì˛Ìƒ õ%̂ ÏäÈ ÎyÎ̊– xyÓyÓ̊ ÓƒÓ£yÓ̊Ñ˛yÓ̊# ≤Ã Ï̂Î̊yãò xò%¢y Ï̂Ó̊ ˆÑ˛yò !‡˛Ñ˛yòy ˆÌ Ï̂Ñ˛ ì˛Ìƒ õ%̂ ÏäÈ ˆö˛ú Ï̂ì˛ ˛ôy Ï̂Ó̊–

~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õ ~Ñ˛y!ïÑ˛ !¶˛ß̈ ïÓ̊ Ï̂òÓ̊ ˆõ Ï̂õy!Ó̊ ÓƒÓ£,ì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó̊– ˆõ Ï̂õy!Ó̊Ó̊ xyÑ˛yÓ̊ñ Ñ˛!¡ô›˛y Ï̂Ó̊Ó̊ õ Ï̂ïƒ ˆõ Ï̂õy!Ó̊Ó̊

xÓfiÌyòñ Ñ˛õ≈î«˛ì˛y £zì˛ƒy!î !Ó!¶˛ß̈ !Ó°Ï̂ ÏÎ̊Ó̊ v z̨̨ ôÓ̊ !ò¶≈̨ Ó̊ Ñ˛ Ï̂Ó̊ñ Ñ˛!¡ôv z̨›˛yÓ̊ ˆõ Ï̂õy!Ó̊Ó̊ !Ó!¶˛ß̈ ≤ÃÑ˛yÓ̊ Ï̂¶˛î Ñ˛Ó̊y £Î̊– Ñ˛!¡ôv z̨›˛yÓ̊

ˆõ Ï̂õy!Ó̊ Ï̂Ñ˛ ˛≤Ãïyòì˛ î%!›˛ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó̊y ÎyÎ̊– ˆÎõòÈÙÈ

• ≤Ãy£zõy!Ó̊ Óy ̂ õ£zò ̂ õ Ï̂õy!Ó̊ (Primary / Main Memory) ̨~ÓÇ

• ˆ¢ Ï̂Ñ˛u˛y!Ó̊ Óy x!:!úÎ̊y!Ó̊ ̂ õ Ï̂õy!Ó̊ (Secondary / Auxiliary Memory)
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!ò Ï̂¡̈ ~Ü%!ú ¢¡ô Ï̂Ñ≈̨  !Óü Ï̂î xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

2.2.1 ≤Ãy£zõy!Ó̊ ˆõ Ï̂õy!Ó̊ (Primary Memory)

≤Ãy£zõy!Ó̊ ˆõ Ï̂õy!Ó̊ Óy ≤Ãïyò ˆõ Ï̂õy!Ó̊ Ï̂Ñ˛£z Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ Ú≤ÃÑ,̨ ì˛ ˆÓ òÛ Óúy ÎyÎ̊– ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õ ≤Ãy£zõy!Ó̊

ˆõ Ï̂õy!Ó̊Ó̊ xÓfiÌyò CPUÈÙÈÓ̊ ˛ô Ï̂Ó̊£z £Î̊ ~ÓÇ !ò!î≈T˛ Ñ˛y Ï̂ãÓ̊ ãòƒ ≤Ã Ï̂Î̊yãò#Î̊ v˛y›˛y Á !ò Ï̂î≈üyÓú# ~Öy Ï̂ò£z ¢!M˛ì˛ £Î̊– Ñ˛!¡ôv z̨›˛yÓ̊

!¢ Ï̂fi›˛ Ï̂õÓ̊ õ Ï̂ïƒ ˆÑ˛y Ï̂òy ~Ñ˛!›˛ ˆ≤Ãy@˘Ãyõ ÎÖò ~Ü!ã!Ñ˛v ẑ̨ Ï›˛v˛ (executed) £Î̊ñ ˆ¢!›˛ Ï̂Ñ˛ xÓüƒ£z ˆ¢£z õ%£%̂ Ïì≈̨  ≤Ãy£zõyÓ̊# ˆõ Ï̂õy!Ó̊Ó̊

õ Ï̂ïƒ ˆfi›˛yÓ̊ ÌyÑ˛ Ï̂ì˛ £ Ï̂Ó– Ñ˛yÓ̊í CPU ˆÑ˛Óúõye ≤Ãy£zõy!Ó̊ ˆõ Ï̂õy!Ó̊ Ï̂ì˛ xÓ!fiÌì˛ ˆ≤Ãy@˘Ãyõ Á ì˛Ìƒ ¢Ó̊y¢!Ó̊ xƒy Ï̂:¢ (access)
Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ¢%ì˛Ó̊yÇ ~£z ˆõ Ï̂õy!Ó̊Ó̊ ¢y£yÎƒ äÈyv˛̧y ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ ˆÑ˛y Ï̂òy ¶˛y Ï̂Ó£z ˆÑ˛y Ï̂òy Ñ˛yÎ≈ ¢¡ôß̈ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ òy– ≤Ãy£zõy!Ó̊

ˆõ Ï̂õy!Ó̊Ó̊ !Ó!¶˛ß̈ xÇü xyÓyÓ̊ !Ó!Óï Ñ˛yÎ≈ ¢¡ôyî Ï̂òÓ̊ ãòƒ !ò!î≈T˛ Ìy Ï̂Ñ˛˛–

≤Ãy£zõy!Ó̊ ˆõ Ï̂õy!Ó̊ ˆÎ â˛yÓ̊!›˛ xÇ Ï̂ü !Ó¶˛=˛ ì˛y !ò Ï̂â˛Ó̊ !â˛ Ï̂e ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–

≤Ãy£zõy!Ó̊ ˆõ Ï̂õy!Ó̊Ó̊ ¢M˛Î̊ «˛õì˛y (Storage Capacity) !ò¶≈̨ Ó̊ Ñ˛ Ï̂Ó̊ ~£z xÇ Ï̂ü Ñ˛ì˛Ü%!ú !‡˛Ñ˛yòy (address) xy Ï̂äÈ ~ÓÇ ≤Ã!ì˛!›˛

!‡˛Ñ˛yòyÎ̊ Ñ˛ì˛ !Ó›˛ Óy ì˛Ìƒ ˆfi›˛yÓ̊ £ Ï̂ì˛ ˛ôy Ï̂Ó̊ ì˛yÓ̊ v z̨̨ ôÓ̊– ≤Ãy£zõy!Ó̊ ˆõ Ï̂õy!Ó̊ Ï̂ì˛

xyÓyÓ̊ î% ïÓ̊ Ï̂òÓ̊ ˆõ Ï̂õy!Ó̊ ÓƒÓ£,ì˛ £Î̊– ~Ü%!ú £úÈÙÙÙÈ

• Ó̊ƒyu˛õ xƒyÑ˛ Ï̂¢¢ ̂ õ Ï̂õy!Ó̊  (Random Access Memory or  RAM)
~ÓÇ

• !Ó̊v˛ xò!ú ̂ õ Ï̂õy!Ó̊ (Read Only Memory or ROM)

2.2.1.1 Ó̊ƒyu˛õ xƒyÑ˛ Ï̂¢¢ ˆõ Ï̂õy!Ó̊ (Random Access Memory)

Ó̊ƒyu˛õ xƒyÑ˛ Ï̂¢¢ ˆõ Ï̂õy!Ó̊ £ú ~õò ~Ñ˛ïÓ̊ Ï̂òÓ̊ ˆõ Ï̂õy!Ó̊ ÎyÓ̊ õ Ï̂ïƒ ˆÎ ˆÑ˛y Ï̂òy

xÓfiÌyò ˆÌˆÏÑ˛ ≤ÃˆÏÎ˚yãò#Î˚ ì˛Ìƒ ˛ôv˛¸y ÎyÎ˚ ~ÓÇ ˆÎ ˆÑ˛yˆÏòy xÓfiÌyˆÏò

≤Ã Ï̂Î̊yãòõ Ï̂ì˛y ì˛Ìƒ ˆúÖy (write) ÎyÎ̊– Ó̊ƒyu˛õ xƒyÑ˛ Ï̂¢¢ ˆõ Ï̂õy!Ó̊ Óy RAM
£ú ≤Ãy£zõy!Ó̊ ˆõ Ï̂õy!Ó̊Ó̊ ˆ¢£z xÇü ˆÎÖy Ï̂ò xƒy!≤’ Ï̂Ñ˛üò ˆ≤Ãy@˘Ãyõ ~ÓÇ Óì≈̨ õy Ï̂ò ÓƒÓ£,ì˛ £ Ï̂FäÈ ~õò v˛y›˛y ˆfi›˛yÓ̊ £Î̊ ≤Ã Ï̂¢!¢Ç ~Ó̊

ãòƒ– £zò˛ô%›˛ !v˛¶˛y£z¢ ˆÌ Ï̂Ñ˛ xy¢y ¢õhfl˛ ì˛Ìƒ RAM ~ ãõy £Î̊ ≤Ã Ï̂¢!¢Ç ~Ó̊ ãòƒ– ˛ôÓ̊Óì˛#≈Ñ˛y Ï̂ú CPU, RAM ˆÌ Ï̂Ñ˛ ì˛Ìƒ Óy

!ò Ï̂î≈ü !ò Ï̂Î̊ ≤Ã Ï̂¢¢ Ñ˛ Ï̂Ó̊ ≤Ã Ï̂Î̊yãò#Î̊ ö˛úyö˛ú ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊ ~ÓÇ ¢ÇÓ̊«˛ Ï̂íÓ̊ ãòƒ xyÓyÓ̊ RAM ~ ˆö˛Ó̊ì˛ ˛ôy‡˛yÎ̊– !‡˛Ñ˛yòy ÓƒÓ£yÓ̊

Ñ˛ Ï̂Ó̊˛ RAM ~Ó̊ ˆÎ ˆÑ˛y Ï̂òy xÓfiÌyò ˆÌ Ï̂Ñ˛ ¢!M˛ì˛ ì˛Ìƒ ˛ôv˛̧y ÎyÎ̊ (Read) ~ÓÇ ˆÎ ˆÑ˛y Ï̂òy xÓfiÌy Ï̂ò òì%̨ ò ì˛Ìƒ ˆúÖy ÎyÎ̊

£zò˛ô%›˛ ˆfi›˛y Ï̂Ó̊ã ~!Ó̊Î̊y

Sv˛y›˛y Á !ò Ï̂î≈üyÓú#

≤ÃˆÏ¢!¢ÇÈÙÈ~Ó˚ xyˆÏÜ

˛ôÎ≈hs˛ ~Öy Ï̂ò ˆfi›˛yÓ̊ £Î̊V

ˆ≤ÃyÜyõˆfi›˛yˆÏÓ˚ã ~!Ó˚Î˚y

Sˆ≤ÃyÜyõ Óy !ò Ï̂î≈ü¢õ)£

~Öy Ï̂ò ˆfi›˛yÓ̊ £Î̊V

xyv z̨›˛˛ô%›˛ ˆfi›˛y Ï̂Ó̊ã ~!Ó̊Î̊y

S˛≤Ã Ï̂¢!¢ÇÈÙÈ~Ó˚ ˛ôÓ˚ ≤ÃyÆ

ö˛úyö˛ú ~£z xÇ Ï̂ü

xyv z̨›˛˛ô%›˛ xyÑ˛y Ï̂Ó̊ ˆ˛ôü

Ñ˛Ó̊yÓ̊ ãòƒ ¢!M˛ì˛ £Î̊V

ÁÎ˚y!Ñ˛Çˆfi›˛yˆÏÓ˚ã ~!Ó˚Î˚y

S˛≤Ã Ï̂¢!¢Ç â˛ú Ï̂äÈ ~õò v˛y›˛y

Óy ˆ≤Ãy@˘Ãyõ Á õïƒÓì˛#≈

ö˛úyö˛ú ~Öy Ï̂ò ¢!M˛ì˛

£Î˚V

!â˛e 2.1 ı Ó˚ƒyõ
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(Write)– ~£z ˛ôv˛̧y ~ÓÇ ˆúÖy Óy Access Ñ˛Ó̊y ˆÑ˛y Ï̂òy !ò!î≈T˛ Ñ ̨ õyò%¢y Ï̂Ó̊ òÎ̊ñ ÓÓ̊Ç ~ Ï̂úy Ï̂õ Ï̂úy ¶˛y Ï̂Ó (Randomly) Ñ˛Ó̊y ¢Ω˛Ó–

ˆ¢£z ãòƒ ~£z ̂ õ Ï̂õy!Ó̊ Ï̂Ñ˛ Ó̊ƒyu˛õ xƒyÑ˛ Ï̂¢¢ ̂ õ Ï̂õy!Ó̊ Óúy £Î̊– RAM ˆÑ˛ !Ó̊v˛ Ó̊y£z›˛ ̂ õ Ï̂õy!Ó̊ (Read/ Write memory) Á Óúy

£Î̊ Ñ˛yÓ̊í ~Öy Ï̂ò ̨ôv˛̧y Á ̂ úÖy v z̨¶˛Î̊ Ñ˛yã£z Ñ˛Ó̊y ¢Ω˛Ó £Î̊– RAM ~ ̃ Óî%!ì˛Ñ˛ â˛y Ï̂ã≈Ó̊ !¶˛!_ Ï̂ì˛ ì˛Ìƒ ̂ fi›˛yÓ̊ £Î̊ñ ì˛y£z Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊

¢%£zâ˛ xö˛ Ñ˛Ó̊ Ï̂ú Óy ˆÑ˛yò Ñ˛yÓ̊ Ï̂í !Óî%ƒÍ â˛ Ï̂ú ˆÜ Ï̂ú RAM ~ ¢!M˛ì˛ ÎyÓì˛#Î̊ ì˛Ìƒ õ%̂ ÏäÈ ÎyÎ̊– Îì˛«˛í Ñ˛!¡ôv z̨›˛yÓ̊ â˛yú% Ìy Ï̂Ñ˛

ì˛ì˛«˛í£z RAM Ñ˛yÎ≈Ñ˛Ó̊ Ìy Ï̂Ñ˛– ˆ¢£z Ñ˛yÓ̊ Ï̂í RAM ˆÑ˛ xfiÌyÎ̊# (Volatile) ˆõ Ï̂õy!Ó̊Á Óúy £Î̊–

Ñ˛!¡ôv z̨›˛yÓ˚ Ó%!›˛Ç (booting) ~Ó̊ ¢õÎ̊ ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆõ Ï̂õy!Ó̊ Óy ˆfi›˛y Ï̂Ó̊ã ˆÌ Ï̂Ñ˛ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ ≤Ãy£zõy!Ó̊ ˆõ Ï̂õy!Ó̊ Ï̂ì˛ xÓ!fiÌì˛

RAM ~ Ñ˛!˛ô £Î̊ ~ÓÇ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛õ Ï̂Ñ˛ !Ó!¶˛ß̈ Ñ˛yÎ≈ ¢¡ôyî Ï̂òÓ̊ ãòƒ v z̨̨ ô Ï̂ÎyÜ# Ñ˛ Ï̂Ó̊ ˆì˛y Ï̂ú– ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õ

RAM õyîyÓ̊ ˆÓy Ï̂v≈̨ Ó̊ õ Ï̂ïƒ ÓƒyÇÑ˛ xyÑ˛y Ï̂Ó̊ Ó¢y Ï̂òy Ìy Ï̂Ñ˛– Óì≈̨ õy Ï̂òñ 512 MB, 1GB, 2GB, 4GB, 8GB ≤Ã¶,̨ !ì˛ !Ó!¶˛ß̈

Storage Capacity-Ó̊ RAM ˛ôyÁÎ̊y ÎyÎ̊– ≤Ã Ï̂Î̊yãòõ Ï̂ì˛y x!ì˛!Ó̊=˛ RAM úy!Ü Ï̂Î̊Á Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ xfiÌyÎ̊# ˆõ Ï̂õy!Ó̊ Óyv˛̧y Ï̂òy

ÎyÎ˚– v˛zß¨ì˛ xƒy!≤’ˆÏÑ˛üò ˆ≤Ãy@˘Ãyõ â˛yúyˆÏòyÓ˚ ãòƒ xˆÏòÑ˛ ˆ«˛ˆÏe x!ì˛!Ó˚=˛ RAM ~Ó˚ ≤ÃˆÏÎ˚yãò £Î˚– RAM Îì˛ ˆÓ!ü £ˆÏÓ

Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ Ñ˛y Ï̂ãÓ̊ Ü!ì˛ Á î«˛ì˛y ì˛ì˛ ˆÓ!ü £ Ï̂Ó–

˛¢yïyÓ̊íì˛ î%£z ≤ÃÑ˛y Ï̂Ó̊Ó̊ RAM ˛ôyÁÎ̊y ÎyÎ̊– ˆÎõòÈÙÙÙÈ

• fi›˛y!›˛Ñ˛ Ó˚ƒyõ Óy SRAM (Static RAM) ~ÓÇ

• v˛y£zòy!õÑ˛ Ó̊ƒyõ Óy  DRAM(Dynamic RAM)

fi›˛y!›˛Ñ˛ Ó̊ƒyõ (Static RAM or SRAM)

SRAM ̨≤Ãïyòì˛ Óy£ẑ Į̈ ôyú ̂ ¢!õÑ˛u˛yÑ˛›˛Ó̊ ≤ÃÎ%!=˛Ó̊ v z̨̨ ôÓ̊˛ !¶˛!_ Ñ˛ Ï̂Ó̊ ̃ ì˛!Ó̊ £Î̊ ~ÓÇ ~£z ̂ õ Ï̂õy!Ó̊Ó̊ ≤Ã Ï̂ì˛ƒÑ˛!›˛ ̂ ¢ú 6 !›˛ › Δ̨ƒyò!ãfi›˛ Ï̂Ó̊Ó̊

¢õß∫̂ ÏÎ̊ ˜ì˛!Ó̊ £Î̊– ~£z RAM Ö%Ó o%ì˛ Ü!ì˛ ¢¡ôß̈ ~ÓÇ îy!õ– ˆÎ Ï̂£ì%̨  SRAM ~Ó̊ Ü‡˛ò ã!›˛ú ~ÓÇ ì˛Ìƒ ïyÓ̊í«˛õì˛y Ñ˛õñ ì˛y£z

x!ïÑ˛yÇü Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ¢#!õì˛ ˛ô!Ó̊õy Ï̂í SRAM Ìy Ï̂Ñ˛– ¢yïyÓ̊íì˛ Ñ˛ƒyü ˆõ Ï̂õy!Ó̊ Ï̂ì˛ (Cache memory) SRAM ÓƒÓ£,ì˛ £Î̊–

SRAM ~ ì˛Ìƒ ˆfi›˛yÓ̊ £Î̊ ÚÚfi›˛ƒy!›˛Ñ˛ÛÛ ˛ôÂï!ì˛ Ï̂ì˛ñ xÌ≈yÍ !Óî%Í ¢Ó̊ÓÓ̊y£ â˛yú% ÌyÑ˛y ˛ôÎ≈hs˛ ì˛Ìƒ ¢!M˛ì˛ (Store) Ìy Ï̂Ñ˛ñ ~£zãòƒ

SRAM ˆÑ˛ !Ó̊ Ï̂ö ̨ ü (refresh) Ñ˛Ó̊yÓ̊ ≤Ã Ï̂Î̊yãò ˛ô Ï̂v˛̧ òy–

v˛y£zòy!õÑ˛ Ó̊ƒyõ (Dynamic RAM or DRAM)

¢yïyÓ̊íì˛ DRAM ˛Ñ˛ƒy˛ôy!¢›˛ Ï̂Ó̊Ó̊ v z̨̨ ôÓ̊ !¶˛!_ Ñ˛ Ï̂Ó̊ ̃ ì˛!Ó̊ £Î̊– ~£z ≤ÃÑ˛yÓ̊ ̂ õ Ï̂õy!Ó̊ Ï̂ì˛ ì˛Ìƒ ̂ fi›˛yÓ̊ Ñ˛Ó̊y £Î̊ ÚÚv˛y£zòy!õÑ˛ÛÛ ̨ ôÂï!ì˛ Ï̂ì˛

~ÓÇ ¢!M˛ì˛ ì˛Ìƒ Óy v˛y›˛y x«%̨ ] Ó̊yÖyÓ̊ ãòƒ !ò!îT˛ ÓƒÓïy Ï̂ò ˛ô%òÓ̊yÎ̊ !Ó̊â˛yã≈ Ñ˛Ó̊yÓ̊ ≤Ã Ï̂Î̊yãò £Î̊– ~ Ï̂«˛ Ï̂eÁ SRAM ~Ó̊ õì˛

!Óî%ƒÍ ¢Ó̊ÓÓ̊y£ Órï £ Ï̂ú ¢!M˛ì˛ ÎyÓì˛#Î̊ ì˛Ìƒ õ%̂ ÏäÈ ÎyÎ̊– fl ∫̨y¶˛y!ÓÑ˛¶˛y Ï̂Ó£z DRAM, SRAM ~Ó̊ ˆÌ Ï̂Ñ˛ ï#Ó̊Ü!ì˛ ¢¡ôß̈ ~ÓÇ

DRAM ~Ó̊ îyõÁ ì%̨ úòyõ)úÑ˛¶˛y Ï̂Ó Ñ˛õ– Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ≤Ãy£zõy!Ó̊ ˆõ Ï̂õy!Ó̊Ó̊ x!ïÑ˛yÇü£z DRAM myÓ˚y Ü!‡˛ì˛– !ò Ï̂¡̈ SRAM Á

DRAM Ó̊ ˛ôyÌ≈Ñ˛ƒÜ%!ú Óí≈òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

SRAM Á DRAM ~Ó̊ ˛ôyÌ≈Ñ˛ƒı

SRAM DRAM

1. › Δ̨yò!ãfi›˛Ó̊ ≤ÃÎ%!=˛Ó̊ ÓƒÓ£y Ï̂Ó̊ !ò!õ≈ì˛ £Î̊– 1. Ñ˛ƒy˛ôy!¢›˛Ó̊ ≤ÃÎ%!=˛Ó̊ ÓƒÓ£y Ï̂Ó̊ !ò!õ≈ì˛ £Î̊–

2. ì˛Ìƒ ïyÓ̊í«˛õì˛y (Storage Capacity) 2. ì˛Ìƒ ïyÓ̊í«˛õì˛y (Storage Capacity)
 ì%̨ úòyõ)úÑ˛¶˛y Ï̂Ó Ñ˛õ– ì%̨ úòyõ)úÑ˛¶˛y Ï̂Ó ˆÓü#–
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SRAM DRAM

3. o%ì˛Ü!ì˛ ¢¡ôß̈– 3. Ü!ì˛ ì%̨ úòyõ)úÑ˛¶˛y Ï̂Ó Ñ˛õ–

4. !Ó̊ Ï̂ö ̨ ü Ñ˛Ó̊yÓ̊ ≤Ã Ï̂Î̊yãò £Î̊ òy– 4. !ò!îT˛ ¢õ Ï̂Î̊Ó̊ ÓƒÓïy Ï̂ò !Ó̊ Ï̂ö ̨ ü Ñ˛Ó̊ Ï̂ì˛ £Î̊–

5. x Į̈̂ ô«˛yÑ,̨ ì˛ ˆÓ!ü îy!õ– 5. îyõ ì%̨ úòyõ)úÑ˛¶˛y Ï̂Ó Ñ˛õ–

6. ≤Ãïyòì˛ Ñ˛ƒyü ˆõ Ï̂õy!Ó̊ Ï̂ì˛ 6. ≤Ãy£zõy!Ó̊ ˆõ Ï̂õy!Ó̊Ó̊ x!ïÑ˛yÇü£z Ü!‡˛ì˛ £Î̊

ÓƒÓ£,ì˛ £Î̊– DRAM !î Ï̂Î̊–

2.2.1.2 !Ó̊v˛ xò!ú ˆõ Ï̂õy!Ó̊ (Read Only Memory)

!Ó̊v˛ xò!ú ˆõ Ï̂õy!Ó̊ Óy ROM £ú ~Ñ˛ ïÓ̊ Ï̂òÓ̊ fiÌyÎ̊# ˆõ Ï̂õy!Ó̊ ˆÎÖy Ï̂ò xy Ï̂Ü ˆÌ Ï̂Ñ˛ ¢!M˛ì˛ ì˛ÌƒyÓú# ü%ï%õye ˛ôv˛̧y (Read)
ÎyÎ̊ !Ñ˛hs$̨  òì%̨ ò ˆÑ˛y Ï̂òy ì˛Ìƒ ¢yïyÓ̊í¶˛y Ï̂Ó ˆúÖy ÎyÎ̊ òy– ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õ ¢yïyÓ̊íì˛ ≤Ãy£zõy!Ó̊ ˆõ Ï̂õy!Ó̊Ó̊ õ Ï̂ïƒ ROM
Ìy Ï̂Ñ˛ ˆÎÖy Ï̂ò Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ xy¶˛ƒhs˛Ó̊#í Ñ˛yãÑ˛õ≈ ˛ô!Ó̊â˛yúòyÓ̊ ãòƒ ≤Ã Ï̂Î̊yãò#Î̊ !ò Ï̂î≈üyÓú# ~ÓÇ ˆÑ˛yv˛ ¢!M˛ì˛ Ìy Ï̂Ñ˛– ¢y!Ñ≈̨ ›˛

≤ÃÎ%!=˛Ó˚ v z̨̨ ôÓ˚ !¶˛!_ Ñ˛ Ï̂Ó˚ ˜ì˛!Ó˚ ~£z ˆõ Ï̂õy!Ó˚ ˜Óî%ƒ!ì˛Ñ˛ â˛y Ï̂ã≈Ó˚ ˛ô!Ó˚Ó Ï̂ì≈̨  ú!ãÑ˛

ˆÜ Ï̂›˛Ó̊ Á˛ôÓ̊ !ò¶≈̨ Ó̊ü#ú– ~£z Ñ˛yÓ̊ Ï̂í !Óî%ƒÍ ¢Ó̊ÓÓ̊y£ Órï £ Ï̂úÁ Óy Ñ˛!¡ôv z̨›˛yÓ̊

Órï Ñ˛Ó˚y £ Ï̂úÁ ROM-~ ¢!M˛ì˛ ì˛Ìƒ õ%̂ ÏäÈ ÎyÎ˚ òy– xÌ≈yÍ ROM-~ ¢!M˛ì˛

ì˛Ìƒy!î fiÌyÎ̊# ~ÓÇ ~£z Ñ˛yÓ̊ Ï̂í ROM ˆÑ˛ fiÌyÎ̊# (non-volatile) ˆõ Ï̂õy!Ó̊ Óúy

£Î˚– ˆÎ ì˛Ìƒy!î ROM ~ ¢!M˛ì˛ Ìy Ï̂Ñ˛ ì˛y ROM ≤Ãhfl$̨ ì˛Ñ˛yÓ˚Ñ˛ ¢ÇfiÌy£z xy Ï̂Ü

ˆÌ Ï̂Ñ˛ ~Ó˚ õ Ï̂ïƒ ˆfi›˛yÓ˚ Ñ˛ Ï̂Ó˚ ˆîò ~ÓÇ ÓƒÓ£yÓ˚Ñ˛yÓ˚# ~Ó˚ ˆÑ˛yò ˛ô!Ó˚Óì≈̨ ò Ñ˛Ó˚̂ Ïì˛

˛ôy Ï̂Ó̊ òy– ~£z !ò Ï̂î≈üyÓú# Óy ˆ≤Ãy@˘Ãyõ ö˛yõ≈ÁÎ̊ƒyÓ̊ (Firmware) òy Ï̂õ ˛ô!Ó̊!â˛ì˛–

ROM ~ ¢!M˛ì˛ !¢ Ï̂fi›˛õ ̂ ≤Ãy@˘Ãyõ¢õ)£ñ £yv≈̨ ÁÎ̊ƒyÓ̊ !òÎ̊s f̨Ñ˛ ̂ ≤Ãy@˘Ãyõ¢õ)£ ö˛yõ≈ÁÎ̊y Ï̂Ó̊Ó̊

v z̨îy£Ó̊í–

Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ !Óî%Í ¢Ó̊ÓÓ̊y£ â˛yú% Ñ˛Ó̊yÓ̊ ˛ôÓ̊ ~ÓÇ ÓƒÓ£yÓ̊Ñ˛yÓ̊# (User) Ñ˛yã ü%Ó̊%

Ñ˛Ó̊yÓ̊ xy Ï̂Ü Ñ˛!¡ôv z̨›˛yÓ̊ ˛ô)Ó≈!òïy≈!Ó̊ì˛ ˆÎ Ñ˛yãÜ%!ú ¢¡ôyîò Ñ˛ Ï̂Ó̊ ì˛yÓ̊ !ò Ï̂î≈ü¢õ)£ ROM ~ ¢!M˛ì˛ Ìy Ï̂Ñ˛– ROM ~Ó̊ myÓ̊y

˛ô!Ó̊â˛y!úì˛ ~£z Ñ˛yãÜ%!ú £úı

1. RAM ˆ›˛fi›˛ (RAM Test): ~£z ≤Ã!Ñ ̨ Î̊yÎ̊ õ)úì˛ RAM ¢!‡˛Ñ˛ ¶˛y Ï̂Ó Ñ˛yã Ñ˛Ó̊ Ï̂äÈ !Ñ˛òy ˆ¢ ¢¡∫̂ Ïrï !ò!ÿ˛ì˛ £ÁÎ̊y ÎyÎ̊–

2. Power on Self Test (Post): ~£z ˛ôÂï!ì˛ Ï̂ì˛ £zò˛ô%›˛ Îs f̨¢õ)£ SÑ˛#ÈÙÈˆÓyv≈̨ ñ õyv z̨¢ñ !v˛fl˛Ò v»̨ y£z¶˛ñ fl˛ÒƒyòyÓ˚ £zì˛ƒy!îV ~ÓÇ

xyv z̨›˛˛ô%›˛ Îs f̨ ¢õ)£ Sõ!ò›˛Ó̊ñ !≤Ãr›˛yÓ̊ñ fl˛ô#Ñ˛yÓ̊ £zì˛ƒy!îV !¢ Ï̂fi›˛ Ï̂õÓ̊ ¢ Ï̂AÜ ¢ÇÎ%=˛ ˆÌ Ï̂Ñ˛ ¢!‡˛Ñ˛ ¶˛y Ï̂Ó Ñ˛yã Ñ˛Ó̊ Ï̂äÈ !Ñ˛òy ì˛y

Îyâ˛y£z Ñ˛Ó̊y £Î̊–

3. ROM xƒy!Q Ï̂¶˛ Ï̂›˛v˛ (activated) £ Ï̂Î̊ Ï̂äÈ ~ÓÇ Ñ˛yã ü%Ó̊% Ñ˛ Ï̂Ó̊ Ï̂äÈ ì˛y ¢õhfl˛ ˆ˛ôy›≈̨  (Port) Ü%!ú Ï̂Ñ˛ ãyòy Ï̂òy £Î̊–

4. Ó%!›˛Ç (Booting)ı Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ Ñ˛yäÈ ̂ Ì Ï̂Ñ˛ !ò Ï̂î≈ü @˘Ã£ Ï̂íÓ̊ v z̨̨ ô Ï̂ÎyÜ# Ñ˛ Ï̂Ó̊ ̂ ì˛yúyÓ̊ ãòƒ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ Ï̂Ñ˛

ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆfi›˛y Ï̂Ó̊ã S£yv≈̨ !v˛fl˛Òñ DVD,CD £zì˛ƒy!îV ˆÌ Ï̂Ñ˛ RAM ~ ˆúyv˛ Ñ˛Ó̊y £Î̊– ~£z ≤Ã!Ñ ̨ Î̊y£z Ó%!›˛Ç òy Ï̂õ ˛ô!Ó̊!â˛ì˛–

!â˛e 2.2ı Ó̊õ‰
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ROM Ó̊ ≤ÃÑ˛yÓ̊ Ï̂¶˛î (Types of ROM)
ROM !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ £ Ï̂ì˛ ˛ôy Ï̂Ó̊– !ò Ï̂¡̈ ~Ü%!ú ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

(a) ˆ≤Ãy@˘Ãy Ï̂õÓú !Ó̊v˛ xò!ú ˆõ Ï̂õy!Ó̊  (Programmable Read Only Memory Óy PROM)
~£z ïÓ̊ Ï̂òÓ̊ ROM ~ ˆÑ˛Óúõye ~Ñ˛ÓyÓ̊£z ˆ≤Ãy@˘Ãyõ ˆfi›˛yÓ̊ Ñ˛Ó̊y ÎyÎ̊– PROM ¢%!ÓïyãòÑ˛ Á òõò#Î̊ñ !Ñ˛hs$̨  ˛ô%òÓ̊yÎ̊ òì%̨ ò ì˛Ìƒ

ˆfi›˛yÓ̊ Ñ˛Ó̊yÓ̊ ¢%!Óïy òy ÌyÑ˛yÎ̊ ~Ñ˛ÓyÓ̊ òT˛ £ Ï̂ú xÓƒÓ£yÎ≈ £ Ï̂Î̊ ÎyÎ̊–

(b) £ẑ ÏÓ̊ Ï̂¢Óú ̂ ≤Ãy@˘Ãy Ï̂õÓú !Ó̊v˛ xò!ú ̂ õ Ï̂õy!Ó̊  ( Erasable Programmable Read Only Memory Óy EPROM)
òyõ ˆÌ Ï̂Ñ˛£z ˛ô!Ó˚‹ÒyÓ˚ ˆÎ EPROM ~ v z̨̨ ô!fiÌì˛ ì˛Ìƒy!î Óy ˆ≤Ãy@˘Ãyõ õ%̂ ÏäÈ ˆö˛ Ï̂ú òì%̨ ò ì˛Ìƒy!î Óy ˆ≤Ãy@˘Ãyõ ¢M˛Î˚ Ñ˛Ó˚y ÎyÎ˚–

EPROM ˆÑ˛ xyÓyÓ̊ !ò¡̈!ú!Öì˛ î% ¶˛y Ï̂Ü !Ó¶˛=˛ Ñ˛Ó̊y ÎyÎ̊–

(i) £ẑ ÏúÑ˛!› Δ̨Ñ˛ƒy!ú £ẑ ÏÓ̊ Ï̂ãÓú ̂ ≤Ãy@˘Ãy Ï̂õÓú !Ó̊v˛ xò!ú ̂ õ Ï̂õy!Ó̊  (Electrically Erasable Programmable Read
Only Memory Óy EEPROM)— EEPROM ~ EPROM ~Ó̊ ¢Ñ˛ú ˜Ó!üT˛ƒ£z Óì≈̨ õyò– ~£z ïÓ̊ Ï̂òÓ̊ ROM ~

¢!M˛ì˛ ì˛Ìƒ õ%̂ ÏäÈ ˆö˛úyÓ̊ ãòƒ x!ì˛ ˆÓÜ%!ò xy Ï̂úyÓ̊ ˛ô!Ó̊Ó Ï̂ì≈̨  £ẑ ÏúÑ˛!› Δ̨Ñ˛ ˛ôyú¢‰ ÓƒÓ£,ì˛ £Î̊– Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ≤Ãy£zõy!Ó̊

ˆõ Ï̂õy!Ó̊Ó̊ ˆÎ xÇ Ï̂ü ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂îÓ̊ ˆ≤Ãy@˘Ãyõ (user’s program) ˆfi›˛yÓ̊ £Î̊ñ ˆ¢Öy Ï̂ò ¢yïyÓ̊íì˛ ~£z ïÓ̊ Ï̂òÓ̊ ROM
ÓƒÓ£,ì˛ £Î̊–

(ii) £ẑ ÏÓ̊ Ï̂ãÓú xŒ›˛y Ï̂Ó̊Óú‰ ˆ≤Ãy@˘Ãy Ï̂õÓú !Ó̊v˛ xò!ú ˆõ Ï̂õy!Ó̊  (Erasable Alterable Programmable Read
Only Memory Óy EAPROM)—~£z ïÓ̊ Ï̂òÓ̊ EPROM ~ ì˛Ìƒ ̂ õyäÈy Á ̨ô!Ó̊Óì≈̨ ò Ñ˛Ó̊y (alter) Èv z̨¶˛ Ï̂Î̊Ó̊£z ¢%!Óïy

xy Ï̂äÈ ~ÓÇ ì˛yÓ̊ ãòƒ !Ó Ï̂ü°Ï ˆÑ˛y Ï̂òy ≤ÃÎ%!=˛Ó̊ ÓƒÓ£yÓ̊ îÓ̊Ñ˛yÓ̊ ˛ô Ï̂v˛̧ òy–

(c) xyú› Δ̨y¶˛y Ï̂Î̊y Ï̂ú›˛ ˆ≤Ãy@˘Ãy Ï̂õÓú !Ó̊v˛ xò!ú ˆõ Ï̂õy!Ó̊ (Ultraviolet Programmable Read Only Memory Óy

UVPROM)—
~£z ïÓ̊ Ï̂òÓ̊ ROM î#á≈fiÌyÎ̊# Á Ö%Ó îy!õ– ¢yïyÓ̊íì˛ ˆÎ ¢Ó ˆ«˛ Ï̂e ì˛Ìƒ Óy !ò Ï̂î≈üyÓú# !â˛Ó̊fiÌyÎ̊# ¶˛y Ï̂Ó ˆfi›˛yÓ̊ Ñ˛Ó̊yÓ̊ îÓ̊Ñ˛yÓ̊ £Î̊

ˆ¢£z¢Ó ˆ«˛ Ï̂e ~£z ïÓ̊ Ï̂òÓ̊ ROM ÓƒÓ£,ì˛ £Î̊–

2.2.1.3 RAM Á ROM ~Ó̊ ì%̨ úòy

RAM ROM
1. RAM-~ ¢!M˛ì˛ ì˛Ìƒ ˛ôv˛̧y ÎyÎ̊ ~ÓÇ òì%̨ ò 1. ROM-~È ¢!M˛ì˛ ì˛Ìƒy!î ü%ï%õye ̨ôv˛̧y ÎyÎ̊ñ !Ñ˛hs%̆˛ ̂ úÖy

ì˛Ìƒ ˆúÖyÁ ÎyÎ̊– ÎyÎ̊ òy– Î!îÁ EPROM ~ ì˛Ìƒ ˛ô%òÓ̊yÎ̊ ˆúÖy ÎyÎ̊

~ÓÇ ~Ó̊ ãòƒ !Ó Ï̂ü°Ï ˆ≤Ãy@˘Ãy Ï̂õÓ̊ ≤Ã Ï̂Î̊yãò £Î̊–

2. RAM-~ ì˛Ìƒ xfiÌyÎ̊#¶˛y Ï̂Ó ˆfi›˛yÓ̊ £Î̊– 2. ROM-~ ì˛Ìƒ fiÌyÎ̊#¶˛y Ï̂Ó ˆfi›˛yÓ̊ £Î̊–

3. Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ ~ÓÇ xòƒyòƒ 3. Ñ˛!¡ôv z̨›˛yÓ̊ â˛yú% Ñ˛Ó̊yÓ̊ ãòƒ ≤Ã Ï̂Î̊yãò#Î̊ ≤Ã Ï̂¢!¢Ç

≤Ã Ï̂Î̊yãò#Î̊ ì˛Ìƒy!î ˆúyv˛ Ñ˛Ó̊yÓ̊ ãòƒ RAM xÌ≈yÍ RAM Test, Post ~ÓÇ Ó%!›˛Ç (Booting)
ÓƒÓ£,ì˛ £Î̊–  £zì˛ƒy!îÓ̊ ãòƒ ROM ÓƒÓ£,ì˛ £Î̊–

4. RAM-~ ¢!M˛ì˛ ì˛Ìƒ ˆÓ!ü o%ì˛ Ü!ì˛ Ï̂ì˛ 4. ROM-~ ì˛Ìƒ xƒyÑ˛ Ï̂¢¢ Ñ˛Ó̊yÓ̊ Ü!ì˛ ì%̨ úòyõ)úÑ˛

xƒyÑ˛ Ï̂¢¢ (Access) Ñ˛Ó̊y ÎyÎ̊–  ¶˛y Ï̂Ó Ñ˛õ–

5. User !ú!Öì˛ ˆÑ˛yò ì˛Ìƒ Óy ˆ≤Ãy@˘ÃyõÈ ¢yïyÓ̊íì˛ 5. ≤Ãhfl$̨ ì˛Ñ˛yÓ̊Ñ˛ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ ROM-~ ˆúyv˛ Ñ˛ Ï̂Ó̊

RAM-~ ¢!M˛ì˛ £Î̊– Ó˚yˆÏÖ–

6. User Ö%Ó ¢£ Ï̂ã£z RAM-~ ì˛Ìƒ ˆúyv˛ Óy 6. ROM-~ ì˛Ìƒ ˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊ Ï̂ì˛ !Ó Ï̂ü°Ï̂ ÏK˛Ó̊ ≤Ã Ï̂Î̊yãò

˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ˛ £Î˚–
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2.2.2 ˆ¢ Ï̂Ñ˛u˛yÓ̊# Óy x!:!úÎ̊y!Ó̊ ˆõ Ï̂õy!Ó̊ (Secondary / Auxiliary Memory)
ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆõ Ï̂õy!Ó̊ Óy ˆfi›˛y Ï̂Ó̊ã £ú Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ~Ñ˛!›˛ x!ì˛!Ó̊=˛ ˆfi›˛y Ï̂Ó̊ã ˆÎÖy Ï̂ò ≤Ãâ%̨ Ó̊ ì˛Ìƒ ~ÓÇ ˆ≤Ãy@˘Ãyõ¢õ)£ ¢ÇÓ̊!«˛ì˛

Ó̊yÖy ÎyÎ̊– ~£z ˆõ Ï̂õy!Ó̊Ó̊ òì%̨ ò ì˛Ìƒ î#á≈fiÌyÎ̊# xÌ≈yÍ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ !Óî%Í ¢Ó̊ÓÓ̊y£ Órï £ Ï̂úÁ ì˛Ìƒ¢õ)£ ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆõ Ï̂õy!Ó̊ Ï̂ì˛

¢!M˛ì˛ Ìy Ï̂Ñ˛– ~£z ˆõ Ï̂õy!Ó̊ Ï̂ì˛ ì˛Ìƒ¢õ)£ ˆúÖy Á ¢!M˛ì˛ ì˛Ìƒ¢õ)£ ˛ôv˛̧y Ö%Ó ¢£ Ï̂ã£z Ñ˛Ó̊y ÎyÎ̊– ì˛ Ï̂Ó ì˛Ìƒ ˆúÖy Óy ˛ôv˛̧yÓ̊ ¢õÎ˚

!Óî%Í ¢Ó̊ÓÓ̊y£ òy ÌyÑ˛ Ï̂ú ì˛Ìƒ xƒyÑ˛ Ï̂¢¢ Ñ˛Ó̊y ÎyÎ̊ òy– ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆõ Ï̂õy!Ó̊ ˆÌ Ï̂Ñ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ≤Ãy£zõyÓ̊# ˆõ Ï̂õy!Ó̊ Óy RAM-
~ ˆÎ ˆÑ˛yò ì˛Ìƒ Óy !ò Ï̂î≈ü xyîyòÈÙÈ≤Ãîyò Ñ˛Ó̊y ~ÓÇ RAM ˆÌ Ï̂Ñ˛ ˆÑ˛yò ì˛Ìƒ Óy !ò Ï̂î≈ü ~Öy Ï̂ò ¢M˛Î̊ Ñ˛ Ï̂Ó̊ Ó̊yÖy ÎyÎ̊– ~£zãòƒ

ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆõ Ï̂õy!Ó̊ Ï̂Ñ˛ £zò˛ô%›˛/xyv z̨›˛˛ô%›˛ !v˛¶˛y£z¢ !£¢y Ï̂Ó ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊– ~£z ˆõ Ï̂õy!Ó̊ Ï̂Ñ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ xÇü £ Ï̂ì˛£z £ Ï̂Ó

~õò òÎ˚ ~ÓÇ x Ï̂òÑ˛ ˆ«˛ Ï̂e ~£z ˆõ Ï̂õy!Ó˚ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ Óy£ẑ ÏÓ˚ xÓfiÌyò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~£z Ñ˛yÓ˚̂ Ïí ˆ¢ Ï̂Ñ˛u˛y!Ó˚ ˆõ Ï̂õy!Ó˚̂ ÏÑ˛

~:›˛yÓ̊òƒyú (External) ˆõ Ï̂õy!Ó̊Á Óúy £Î˚– Óì≈̨ õy Ï̂ò CPU ~Ó˚ ≤Ã Ï̂Î˚yãò òÎ˚ ~õò !ò Ï̂î≈ü ¢õ)£ ˆ¢ Ï̂Ñ˛u˛y!Ó˚ ˆõ Ï̂õy!Ó˚̂ Ïì˛

¢!M˛ì˛ Ìy Ï̂Ñ˛– ≤Ãy£zõy!Ó̊ ˆõ Ï̂õy!Ó̊Ó̊ ¢£yÎ̊Ñ˛ !£ Ï̂¢ Ï̂Ó ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆõ Ï̂õy!Ó̊ ÓƒÓ£,ì˛ £Î̊  Ó Ï̂ú ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆõ Ï̂õy!Ó̊ Ï̂Ñ˛ ¢£yÎ̊Ñ˛ Óy

Auxiliary Memory Á Óúy £Î̊– ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õñ ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆõ Ï̂õy!Ó̊ ¢yïyÓ̊íì˛ ≤Ãy£zõyÓ̊# ˆõ Ï̂õy!Ó̊Ó̊ ˛ô Ï̂Ó̊ xÓfiÌyò

Ñ˛ Ï̂Ó̊– ÓƒÓ£yÓ̊Ñ˛yÓ̊# ~£z ˆõ Ï̂õy!Ó̊ Ï̂ì˛ ˆÎõò ˛ô%Ó̊y Ï̂òy ì˛Ìƒ õ%̂ ÏäÈ ˆö˛ú Ï̂ì˛ ˛ôy Ï̂Ó̊ò ˆì˛õò£z òì%̨ ò ì˛Ìƒ !úÖ Ï̂ì˛Á ˛ôy Ï̂Ó̊ò– £yv≈̨ !v˛fl˛Òñ

öœ̨ !˛ô !v˛fl˛Òñ !¢!v˛Ó̊õñ ˆ˛ôòv»̨ y£z¶˛ñ £zì˛ƒy!î £ú ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆõ Ï̂õy!Ó̊Ó̊ v z̨îy£Ó̊í–

ì˛Ìƒ xƒy Ï̂:!¢Ç ~Ó̊  (accessing)  !Ó!¶˛ß̈ ˛ôÂï!ì˛Ó̊ Á˛ôÓ̊ !ò¶≈̨ Ó̊ Ñ˛ Ï̂Ó̊ ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆõ Ï̂õy!Ó̊ Ï̂Ñ˛ î%£z ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó̊y ÎyÎ̊– ˆÎõò

!¢ Ï̂Ñ˛y Ï̂Î̊!™Î̊yú/!¢!Ó̊Î̊yú xƒyÑ˛ Ï̂¢¢ ̂ fi›˛y Ï̂Ó̊ã !v˛¶˛y£z¢  (Sequential/Serial Access Storage Device Óy SASD) ~ÓÇ

!v˛ Ï̂Ó̊Q/Ó̊ƒyu˛õ xƒyÑ˛ Ï̂¢¢ ˆfi›˛y Ï̂Ó̊ã !v˛¶˛y£z¢ (Direct/ Random Access Storage Device Óy DASD)– ò# Ï̂â˛ ~Ü%!ú Óí≈òy

Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

(a) !¢ Ï̂Ñ˛y Ï̂Î̊!™Î̊yú/!¢!Ó̊Î̊yú xƒyÑ˛ Ï̂¢¢ ̂ fi›˛y Ï̂Ó̊ã !v˛¶˛y£z¢  (Sequential/Serial Access Storage Device Óy SASD):
~£z ïÓ̊ Ï̂òÓ̊ ˆfi›˛y Ï̂Ó̊ã !v˛¶˛y£z¢Ü%!ú Ï̂ì˛ ì˛Ìƒ !ò!î≈T˛ Ñ ̨ õ ˆõ Ï̂ò ¢!Iì˛ £Î̊– ¢%ì˛Ó̊yÇ ~ Ï̂«˛ Ï̂e ì˛Ìƒ ˆúÖy Óy˛ ˛ôv˛̧y v z̨¶˛Î̊£z !ò!î≈T˛

Ñ ̨ õyò%¢y Ï̂Ó̊ £Î̊– ~£z ïÓ̊ Ï̂íÓ̊ Ï̂fi›˛y Ï̂Ó̊ã !v˛¶˛y£z¢Ü%!úÓ̊ ˆÎ ˆÑ˛y Ï̂òy xÓfiÌyò ˆÌ Ï̂Ñ˛ ˆÎ ˆÑ˛y Ï̂òy ì˛Ìƒ ~ Ï̂úy Ï̂õ Ï̂úy¶˛y Ï̂Ó xƒyÑ˛ Ï̂¢¢

Ñ˛Ó̊y ¢Ω˛Ó òÎ̊ñ ì˛y£z !ò!î≈T˛ ì˛Ìƒ xƒyÑ˛ Ï̂¢¢ Ñ˛Ó̊ Ï̂ì˛ x Į̈̂ ô«˛yÑ,̨ ì˛ ˆÓ!ü ¢õÎ̊ úy Ï̂Ü– ˛ôyM˛v˛ Ñ˛yv≈̨ ñ õƒyÜ Ï̂ò!›˛Ñ˛ ˆ›˛˛ôñ Ñ˛ƒy Ï̂¢›˛ ˆ›˛˛ô

£zì˛ƒy!î £ú ~£z ïÓ̊ Ï̂òÓ̊ ˆfi›˛y Ï̂Ó̊ã !v˛¶˛y£z¢–

(b) !v˛ Ï̂Ó̊Q/Ó̊ƒyu˛õ xƒyÑ˛ Ï̂¢¢ ˆfi›˛y Ï̂Ó̊ã !v˛¶˛y£z¢ ( Direct/ Random Access Storage Device Óy DASD):
~£z ïÓ̊ Ï̂òÓ̊ ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆfi›˛y Ï̂Ó̊ã !v˛¶˛y£z¢Ü%!ú Ï̂ì˛ ˆÑ˛yò Ñ ̨ õ äÈyv˛̧y£z xÌ≈yÍ ~ Ï̂úy Ï̂õ Ï̂úy¶˛y Ï̂Ó ˆÎÖyò ˆÌ Ï̂Ñ˛ Ö%!ü ì˛Ìƒ xƒyÑ˛ Ï̂¢¢

Ñ˛Ó̊y ÎyÎ̊– ~£z Ñ˛yÓ̊ Ï̂í£z !¢ Ï̂Ñ˛y Ï̂Î̊!™Î̊yú/!¢!Ó̊Î̊yú xƒyÑ˛ Ï̂¢¢ ˆfi›˛y Ï̂Ó̊ã !v˛¶˛y£z¢Ü%!úÓ̊ ì%̨ úòyÎ̊ !v˛ Ï̂Ó̊Q xƒyÑ˛ Ï̂¢¢ !v˛¶˛y£z¢Ü%!ú

ˆÌ Ï̂Ñ˛  ì˛Ìƒ xƒyÑ˛ Ï̂¢¢ Ñ˛Ó̊ Ï̂ì˛ x Į̈̂ ô«˛yÑ,̨ ì˛ x Ï̂òÑ˛ Ñ˛õ ¢õÎ̊ úy Ï̂Ü– ˆÎõòÈÙÙÙÈ öœ̨ !˛ô !v˛fl˛Òñ £yv≈̨ !v˛fl˛Òñ !¢!v˛Ó̊õñ !v˛!¶˛!v˛ £zì˛ƒy!î £ú

~£z ïÓ̊ Ï̂òÓ̊ ˆfi›˛y Ï̂Ó̊ã !v˛¶˛y£z¢–

!v˛ Ï̂Ó̊Q xƒyÑ˛ Ï̂¢¢ ˆfi›˛y Ï̂Ó̊ã !v˛¶˛y£z¢ xyÓyÓ̊ î%£z≤ÃÑ˛y Ï̂Ó̊Ó̊ £Î̊È– ˆÎõòÈÙÙÙÈÈ õƒyÜ Ï̂ò!›˛Ñ˛ !v˛fl˛Ò ~ÓÇ x˛ô!›˛Ñ˛ƒyú !v˛fl˛Ò– ò# Ï̂â˛ ~Ü%!úÓ̊

Óí≈òy ˆîÁÎ̊y £ Ï̂Î̊ Ï̂äÈ–

õƒyÜ Ï̂ò!›˛Ñ˛ !v˛fl˛Ò (Magnetic Disk)ÙÙÙÈ õƒyÜ Ï̂ò!›˛Ñ˛ !v˛fl˛Ò ˆÜyúyÑ˛yÓ̊ £Î̊ ~ÓÇ ~Ó̊ v z̨¶˛Î̊ ˛ô,̂ Ï¤˛ ¢yïyÓ̊íì˛É xyÎ̊Ó̊í x:y£ẑ Ïv˛Ó̊

≤Ã Ï̂ú˛ô ˆîÁÎ̊y Ìy Ï̂Ñ˛– â%̨ ¡∫Ñ˛#Ñ˛Ó̊í ≤Ã!Ñ ̨ Î̊yÎ̊ ~ Ï̂ì˛ ì˛Ìƒ ˆfi›˛yÓ̊ Ñ˛Ó̊y £Î̊– x Ï̂òÑ˛ ïÓ̊ Ï̂íÓ̊ õƒyÜ Ï̂ò!›˛Ñ˛ !v˛fl˛Ò xy Ï̂äÈ ÎyÓ̊ õ Ï̂ïƒ !Ó Ï̂ü°Ï

v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ £ú öœ̨ !˛ô !v˛fl˛Ò Á £yv≈̨  !v˛fl˛Ò–

öœ̨ !˛ô !v˛fl˛Ò (Floppy Disk)
Óì≈̨ õy Ï̂ò ~Ó̊ ÓƒÓ£yÓ̊ x Ï̂òÑ˛ Ñ˛ Ï̂õ ~ Ï̂úÁ !Ñ˛ä%È!îò xy Ï̂Ü ˛ôÎ≈hs˛ öœ̨ !˛ô!v˛fl˛Ò !äÈú ¢Ó≈y!ïÑ˛ ÓƒÓ£,ì˛ ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆfi›˛y Ï̂Ó̊ã !v˛¶˛y£z¢– ~£z

ïÓ̊ Ï̂òÓ̊ !v˛ Ï̂flÒÓ̊ ¢M˛Î̊ «˛õì˛y Ñ˛õ £ Ï̂úÁ ¢£ Ï̂ã ÓƒÓ£yÓ̊ Ï̂ÎyÜƒñ îy Ï̂õÁ Ñ˛õ ~ÓÇ Ó£ò Ï̂ÎyÜƒ– öœ̨ !˛ô !v˛fl˛Ò ÓƒÓ£yÓ̊ Ñ˛Ó̊yÓ̊ ãòƒ CPU
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Ñ˛ƒy!Ó Ï̂ò Ï̂›˛Ó̊ ¢ Ï̂AÜ Î%=˛ Ìy Ï̂Ñ˛ öœ̨ !˛ô !v˛fl˛Ò v»̨ y£z¶  Îy !v˛fl˛Ò Ï̂Ñ˛ ï Ï̂Ó̊ Ó̊y Ï̂Ö ~ÓÇ !v˛fl˛Ò ˆÌ Ï̂Ñ˛ ì˛Ìƒ xƒyÑ˛ Ï̂¢¢ Ñ˛Ó̊ Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó̊– öœ̨ !˛ô

!v˛fl˛Ò òõò#Î̊ ≤’y!fi›˛ Ï̂Ñ˛Ó̊ ˜ì˛!Ó̊ ~Ñ˛!›˛ ˆÜyúyÑ˛yÓ̊ â˛yÑ˛!ì˛ Óy !v˛fl˛Ò ÎyÓ̊ v z̨¶˛Î̊ ì˛ Ï̂ú£z õƒyÜ Ï̂ò!›˛Ñ˛ x:y£ẑ Ïv˛Ó̊ ≤Ã Ï̂ú˛ô Ìy Ï̂Ñ˛ñ ˆÜyúyÑ˛yÓ̊

!v˛fl˛Ò!›˛ ~Ñ˛!›˛ ÓÜ≈yÑ˛yÓ̊ ≤’y!fi›˛Ñ˛ ãƒy Ï̂Ñ˛ Ï̂›˛Ó̊ õ Ï̂ïƒ xÓfiÌyò Ñ˛ Ï̂Ó̊ ~ÓÇ õƒyÜ Ï̂ò!›˛Ñ˛ ≤Ã!Ñ ̨ Î̊yÎ̊

~£z !v˛ˆÏfl˛Ò ì˛Ìƒ ¢!M˛ì˛ £Î˚– !Ó!¶˛ß¨ ≤ÃÑ˛yÓ˚ öœ˛!˛ô!v˛ˆÏfl˛ÒÓ˚ õˆÏïƒ 3.5 £z!M˛ Á  2.5 £z!M˛

!v˛fl˛ÒÜ%!ú£z Ó£%ú ÓƒÓ£,ì˛– öœ̨ !˛ô !v˛ Ï̂fl˛ÒÓ̊ ˆfi›˛y Ï̂Ó̊ã «˛õì˛y 1.44MB, 2.88MB £zì˛ƒy!î

£ Ï̂ì˛ ˛ôy Ï̂Ó˚– öœ̨ !˛ô !v˛ Ï̂fl˛ÒÓ˚ ˆâ˛Ô¡∫Ñ˛ì˛ú òT˛ £ Ï̂Î˚ ˆÜ Ï̂ú !v˛ Ï̂fl˛ÒÓ˚ ¢!M˛ì˛ ì˛Ìƒ õ%̂ ÏäÈ ˆÎ Ï̂ì˛

˛ôy Ï̂Ó̊ñ ì˛ Ï̂Ó ¢!‡˛Ñ˛¶˛y Ï̂Ó Ó̊«˛íy Ï̂Ó«˛í Á ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ú öœ̨ !˛ô !v˛fl˛Ò î#á≈¢õÎ̊ ÓƒÓ£yÓ̊ ˆÎyÜƒ

ÌyˆÏÑ˛–

£yv≈̨  !v˛fl˛Ò (Hard Disk)

x Ï̂òÑ˛ ˆÓ!ü ˛ô!Ó̊õyí ì˛Ìƒ ¢ÇÓ̊«˛ Ï̂íÓ̊ ãòƒ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ x¶˛ƒhs˛ Ï̂Ó̊ xÓ!fiÌì˛ v z̨Fâ˛«˛õì˛y ¢¡ôß̈ ˆÎ õƒyÜ Ï̂ò!›˛Ñ˛ !v˛fl˛Ò ÓƒÓ£yÓ̊ Ñ˛Ó̊y

£Î̊ ˆ¢!›˛ £yv≈̨  !v˛fl˛Ò òy Ï̂õ ˛ô!Ó̊!â˛ì˛– £yv≈̨  !v˛fl˛Ò Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ xòƒì˛õ ≤Ãïyò Îs f̨yÇü– ~!›˛ ïyì%̨  !ò!õ≈ì˛ ~ÓÇ v z̨¶˛Î̊ì˛ Ï̂ú

õƒyÜ Ï̂ò!›˛Ñ˛ x:y£ẑ Ïv˛Ó̊ ≤Ã Ï̂ú˛ôÎ%=˛ Ñ˛ Ï̂Î̊Ñ˛!›˛ â˛yÑ˛!ì˛ Óy !v˛ Ï̂fl˛ÒÓ̊ ¢õß∫̂ ÏÎ̊ Ü!‡˛ì˛ £Î̊– ïyì%̨  !ò!õ≈ì˛ £ÁÎ̊yÓ̊ Ñ˛yÓ̊ Ï̂í ~£z !v˛fl˛ÒÜ%!ú Î Ï̂ÌT˛

ü=˛ £Î̊ñ ˆ¢ãòƒ ~Ó̊ òyõ £yv≈̨  !v˛fl˛Ò– £yv≈̨  !v˛ Ï̂fl˛ÒÓ̊ ≤Ã!ì˛!›˛ !v˛ Ï̂fl˛ÒÓ̊ v z̨¶˛Î̊ ì˛ Ï̂ú£z v˛y›˛y õƒyÜ Ï̂ò!›˛Ñ˛ ˛ôÂï!ì˛ Ï̂ì˛ ¢!M˛ì˛ £Î̊–  £yv≈̨

!v˛ Ï̂fl˛ÒÓ̊ñ !v˛fl˛ÒÜ%!ú ~Ñ˛!›˛ !fl˛ôu˛ Ï̂úÓ̊ (Spindle) ¢y Ï̂Ì Î%=˛ Ìy Ï̂Ñ˛

ˆÎ!›˛ Ï̂Ñ˛ üƒyö˛›˛ (Shaft) Ó Ï̂ú– ~£z üƒyö˛›˛!›˛ ~Ñ˛!›˛ ̂ õy›˛ Ï̂Ó̊Ó̊ ¢ Ï̂AÜ

Î%=˛ ÌyÑ˛yÎ̊ £yv≈̨  !v˛fl˛Ò!›˛ ì˛#Ó  Ü!ì˛ Ï̂ì˛ õ%=˛¶˛y Ï̂Ó á%Ó̊ Ï̂ì˛ ̨ôy Ï̂Ó̊– ≤Ã Ï̂ì˛ƒÑ˛!›˛

!v˛ Ï̂fl˛ÒÓ̊ ≤Ã!ì˛!›˛ ì˛ Ï̂ú v˛y›˛y ˛ôv˛̧y Á ˆúÖyÓ̊ ãòƒ ~Ñ˛!›˛ Ñ˛ Ï̂Ó̊ Read/
Write ̂ £v˛ Óì≈̨ õyò– £yv≈̨  !v˛ Ï̂fl˛ÒÓ̊ ¢%Ó̊«˛yÓ̊ ãòƒ ~!›˛ Ï̂Ñ˛ ~Ñ˛!›˛ ïyì˛Ó

ãƒy Ï̂Ñ˛ Ï̂›˛Ó̊ xyÓÓ̊ Ï̂í ˆÓ̊ Ï̂Ö Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õ Ï̂ïƒ fiÌyÎ̊#¶˛y Ï̂Ó fiÌy˛ôò

Ñ˛Ó̊y £Î̊– ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆfi›˛y Ï̂Ó̊ã !v˛¶˛y£z¢Ü%!úÓ̊ õ Ï̂ïƒ £yv≈̨  !v˛ Ï̂fl˛ÒÓ̊

ì˛Ìƒ ¢M˛Î̊ «˛õì˛y ¢Ó Ï̂Ì Ï̂Ñ˛ ˆÓ!ü ~ÓÇ !¶˛ß̈ !¶˛ß̈ ¢M˛Î̊«˛õì˛y ¢¡ôß̈ £yv≈̨  !v˛fl˛Ò Óyãy Ï̂Ó̊ ˛ôyÁÎ̊y ÎyÎ̊– ˛ôy Ï̂¢≈yòyú Ñ˛!¡ôv z̨›˛yˆÏÓ̊Ó̊

ˆ«˛ Ï̂e 320GB £yv≈̨  !v˛fl˛Ò£z Î Ï̂ÌT˛ñ ì˛ Ï̂Ó ~Ó̊ ˆÌ Ï̂Ñ˛ ˆÓ!ü ˆfi›˛y Ï̂Ó̊ã «˛õì˛yÓ̊ ≤Ã Ï̂Î̊yãò £ Ï̂ú xyÓ̊ ~Ñ˛!›˛ !v˛fl˛Ò Î%=˛ Ñ˛Ó̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊–

≤ÃÎ%!=˛Ó̊ v z̨̨ ß̈!ì˛Ó̊ ¢ Ï̂AÜ ¢ Ï̂AÜ Óì≈̨ õy Ï̂ò !Ó˛ô%ú ˛ô!Ó̊õyí ì˛Ìƒ ¢M˛ Ï̂Î̊Ó̊ ãòƒ ˆ›˛Ó̊yÓy£z›˛¢ Óy TB ˆfi›˛y Ï̂Ó̊ã «˛õì˛y ¢¡ôß̈ £yv≈̨  !v˛fl˛ÒÁ

Óyãy Ï̂Ó̊ ̨ ôyÁÎ̊y ÎyÎ̊– £yv≈̨  !v˛ Ï̂fl˛ÒÓ̊ !v˛fl˛ÒÜ%!úÓ̊ Ü!ì˛ 3600 rpm ̂ Ì Ï̂Ñ˛ 7200 rpm (revolution per minute) ̨ ôÎ≈hs˛ £ Ï̂ì˛ ̨ ôy Ï̂Ó˚–

ì˛#Ó Ü!ì˛¢¡ôß̈ ~ÓÇ !Óüyú ¢M˛Î̊ «˛õì˛yÓ̊ Ñ˛yÓ̊ Ï̂í £yv≈̨  !v˛fl˛Ò Î Ï̂ÌT˛ îy!õ £Î̊–

x˛ô‰!›˛Ñ˛ƒyú !v˛fl˛Ò (Optical Disk)

Ñ˛õÖÓ̊ Ï̂â˛ñ ˆäÈy›˛ xyÎ̊ì˛ Ï̂ò !Ó˛ô%ú ˛ô!Ó̊õyí ì˛Ìƒ ¢ÇÓ̊«˛ Ï̂íÓ̊ ãòƒ x˛ô!›˛Ñ˛ƒyú !v˛fl˛Ò Ö%Ó£z Ñ˛yÎ≈Ñ˛Ó̊#– ~£z ïÓ̊ Ï̂òÓ̊ ˆfi›˛y Ï̂Ó̊ã õyïƒ Ï̂õ

ˆúãyÓ̊Ó̊!Ÿ¬ (Laser Ray) ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ ì˛Ìƒy!î ˆfi›˛yÓ̊ Á read Ñ˛Ó̊y £Î̊– !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ x˛ô!›˛Ñ˛ƒyú !v˛ Ï̂fl˛ÒÓ̊ õ Ï̂ïƒ ¢Óy≈!ïÑ˛

≤Ãâ˛!úì˛ £ú Ñ˛õ˛ôƒyQ !v˛fl˛Ò (Compact Disk) Óy CD ~ÓÇ !v˛!ã›˛yú ¶˛yÓ̊ Ï̂¢›˛y£zú !v˛fl˛Ò (Digital versatile Disk) Óy DVD–

Ñ˛õ˛ôƒyQ !v˛fl˛Ò (Compact Disk Óy CD)ÈÙÙÙÈ̂ äÈy›˛ xyÎ̊ì˛ Ï̂ò ≤Ãâ%̨ Ó̊ ì˛Ìƒ ¢M˛Î̊ Ñ˛Ó̊yÓ̊ õyïƒõ !£¢y Ï̂Ó Ñ˛¡ôƒyQ !v˛fl˛Ò Óy CD Ö%Ó£z

ãò!≤ÃÎ̊– CD ˛ô!úÑ˛yÓ≈̂ Ïò›˛ (Polycarbonate) ≤’y!fi›˛Ñ˛ !î Ï̂Î̊ ˜ì˛!Ó̊ £Î̊ ~ÓÇ ~Ó̊ Á˛ôÓ̊ xƒyú%!õ!òÎ̊y Ï̂õÓ̊ ˛ôyì˛úy ≤Ã Ï̂ú˛ô !î Ï̂Î̊

~!›˛ Ï̂Ñ˛ ~Ñ˛!›˛ ≤Ã!ì˛ö˛úÑ˛ ì˛ú !£¢y Ï̂Ó ˜ì˛!Ó̊ Ñ˛Ó̊y £Î̊– Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ CPU Ñ˛ƒy!Ó Ï̂ò Ï̂›˛ ~Ñ˛!›˛ CD v»̨ y£z¶˛yÓ̊ Óy CD ˆ≤’Î̊yÓ̊ Ìy Ï̂Ñ˛

!â˛e 2.3ı öœ̨ !˛ô !v˛flÒ

!â˛e 2.4ı £yv≈˛ !v˛fl˛Ò
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ˆÎÖy Ï̂ò CD !›˛ ≤Ã Ï̂Óü Ñ˛!Ó̊ Ï̂Î̊ CD ˆÌ Ï̂Ñ˛ ì˛Ìƒ xƒyÑ˛ Ï̂¢¢ Ñ˛Ó̊y £Î̊– ì˛ Ï̂Ó CD Ï̂ì˛ ì˛Ìƒ ˆfi›˛yÓ̊ Ñ˛Ó̊yÓ̊ ãòƒ CDWriterÓ̊ ≤Ã Ï̂Î̊yãò

£Î̊– Óì≈̨ õy Ï̂ò Read ~ÓÇ Write  v z̨¶˛Î̊ Ñ˛yã£z Ñ˛Ó̊y ÎyÎ̊ ~£z Ó̊Ñ˛õ CD Driver ˛ôyÁÎ̊y ÎyÎ̊– CD ˆì˛ ì˛Ìƒ ˆúÖyÓ̊ ¢õÎ̊ ˆúãyÓ̊

Ó̊!Ÿ¬ á%Ó̊hs˛ !v˛ Ï̂fl˛ÒÓ̊ ≤Ã!ì˛ö˛úÑ˛ ì˛ Ï̂úÓ̊ !ò!î≈T˛ fiÌy Ï̂ò ˛ô Ï̂v˛̧ «%̨ oyÑ˛yÓ̊ Ö§yã Óy Üì≈̨

˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊– ~£zÓ̊)̨ ô Öy§ã Óy Ü Ï̂ì≈̨ Ó̊ v z̨̨ ô!fiÌ!ì˛ !Ó›˛ “1” ~ÓÇ xò%̨ ô!fiÌ!ì˛ !Ó›˛

“0” ̂ Ñ˛ !â˛!£´ì˛ Ñ˛ Ï̂Ó̊– CD  ̂ Ì Ï̂Ñ˛ ì˛Ìƒ ̨ôv˛̧yÓ̊ ãòƒ CD v»̨ y£ẑ Ï¶˛Ó̊ õ Ï̂ïƒ CDÙÈ~Ó̊

v z̨̨ ôÓ̊ Ñ˛õ ì˛#Ó ì˛yÎ%=˛ ˆúãyÓ̊ Ó̊!Ÿ¬ ˆö˛úy £Î̊– CD v»̨ y£ẑ Ï¶˛ v z̨̨ ô!fiÌì˛ ˆ¢™Ó̊

(Sensor) CD ~Ó̊ ˛≤Ã!ì˛ö˛úÑ˛ ì˛ú ˆÌ Ï̂Ñ˛ xyÜì˛ ˛≤Ã!ì˛ö˛!úì˛ Ó̊!Ÿ¬Ó̊ Ü!ì˛˛ôÌ

xyˆÏúyÑ˛ ¢!Ñ ˛Î˚ Ñ˛ˆÏÓ˚ ˆì˛yˆÏú– ≤Ã!ì˛ö˛!úì˛ xyˆÏúy Î!î ¢õì˛ú ãyÎ˚Üy ˆÌˆÏÑ˛

˛≤Ã!ì˛ö˛!úì˛ £Î̊ ì˛ Ï̂Ó 0 ~ÓÇ Î!î Ö§yã Óy Üì≈̨  ˆÌ Ï̂Ñ˛ ˛≤Ã!ì˛ö˛!úì˛ £Î̊ ì˛ Ï̂Ó 1 ˆÑ˛

!â˛!£´ì˛ Ñ˛ Ï̂Ó̊– ¢yïyÓ̊íì˛É CD ~Ó̊ ¢M˛Î̊ «˛õì˛y 700MB Óy ì˛yÓ̊ ˆÓ!ü £ Ï̂Î̊

Ìy Ï̂Ñ˛– ~Öy Ï̂ò ˆÎ ïÓ̊ Ï̂òÓ̊ ì˛Ìƒ Ó̊yÖy ÎyÎ̊ ì˛y £ú ˆ›˛:›˛ñ ü∑ñ !¶˛!v˛Áñ @˘Ãy!ö˛: ~ÓÇ @˘Ãy!ö˛: xƒy!ò Ï̂õüò–

¢yïyÓ̊íì˛ î%£z ïÓ̊ Ï̂òÓ̊ CD ˛ôyÁÎ̊y ÎyÎ̊– ˆÎõòÈÙÙÙÈ!¢.!v˛.Ó˚õ (Compact Disk Read Only Memory Óy CD-ROM)
~ÓÇ CD-RW (Compact Disk Re-Writable)

CD-ROM ÈÙÈ~ ì˛Ìƒ ü%ï% õye ˛ôv˛̧y (Read) ÎyÎ̊– ~Öy Ï̂ò ì˛Ìƒ ~Ñ˛ÓyÓ̊£z ˆúÖy (Write) ÎyÎ̊ñ !mì˛#Î̊ÓyÓ̊ ˆÑ˛yò ì˛Ìƒ ˆúÖy

(Write) ÎyÎ̊ òy– CD ~Ó̊ îyõ Ñ˛õ ~ÓÇ ¢Ó≈y Į̈̂ ô«˛y ÓƒÓ£,ì˛ ˆfi›˛y Ï̂Ó̊ã õyïƒõ–

CD Re-Writable £ú ~Ñ˛ ïÓ̊ Ï̂òÓ̊ ˆfi›˛y Ï̂Ó̊ã õyïƒõ ˆÎÖy Ï̂ò ì˛Ìƒ ~Ñ˛y!ïÑ˛ ÓyÓ̊ ˆúÖy ÎyÎ̊ ~ÓÇ ˆ¢£z ˆúÖy ˆõyäÈy ÎyÎ̊– ˆ¢£z ãòƒ

~£z ïÓ̊ Ï̂òÓ̊ CD ì%̨ úòyõ)úÑ˛¶˛y Ï̂Ó ˆÓü# îy!õ–

!v˛!ã›˛yú ¶˛y Ï̂¢≈›˛y£zú !v˛fl˛Ò (Digital Versatile Disk Óy DVD)ÈÙÙÙÈ CD ÈÙÈ~Ó̊ ˆÌ Ï̂Ñ˛ x Ï̂òÑ˛ ˆÓ!ü

ˆfi›˛y Ï̂Ó̊ã «˛õì˛y ¢¡ôß̈ x˛ô!›˛Ñ˛ƒyú !v˛fl˛Ò !£¢y Ï̂Ó DVD Óì≈̨ õy Ï̂ò Ö%Ó£z ãò!≤ÃÎ̊ £ Ï̂Î̊ Ï̂äÈ– DVD ~Ó̊

Óy!£ƒÑ˛ xyÑ˛yÓ̊ Á Ü‡˛ò CD Ó̊ õì˛£zñ !Ñ˛hs$̨  DVD ~Ó̊ ˆfi›˛y Ï̂Ó̊ã «˛õì˛y CD ì%̨ úòyÎ̊ x Ï̂òÑ˛Ü%í ˆÓ!ü–

Óì≈̨ õy Ï̂ò ˆÎ ïÓ̊ Ï̂òÓ̊ DVD ¢yïyÓ̊í¶˛y Ï̂Ó ˆÓ!ü ÓƒÓ£,ì˛ £Î̊ ì˛yÓ̊ ˆfi›˛y Ï̂Ó̊ã «˛õì˛y 4.7GB– DVD ˆÌ Ï̂Ñ˛

v˛y›˛y xƒyÑ˛ Ï̂¢¢ Ñ˛Ó̊yÓ̊ ãòƒ DVD v»̨ y£z¶˛y Ï̂Ó̊Ó̊ ≤Ã Ï̂Î̊yãò £Î̊– DVD ̨ ˛Ó˚y£z›˛yÓ˚ CD Ó̊y£z›˛y Ï̂Ó̊Ó̊ õì˛£z DVD
ˆì˛ ˆúÖy (Write) ÈÙÈÓ̊ Ñ˛y Ï̂ã ÓƒÓ£,ì˛ £Î̊–

2.2.3 Ñ˛ƒyü ˆõ Ï̂õy!Ó̊  (Cache Memory)

xyï%!òÑ˛ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õñ ≤Ãy£zõy!Ó̊ ~ÓÇ ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆõ Ï̂õy!Ó̊ äÈyv˛̧yÁ ~Ñ˛ ïÓ̊ Ï̂òÓ̊ ˆõ Ï̂õy!Ó̊ ÓƒÓ£,ì˛ £Î̊

Îy ˆfi›˛y Ï̂Ó̊ã «˛õì˛yñ îyõ ~ÓÇ Ü!ì˛ xò%¢y Ï̂Ó̊ ≤Ãy£zõy!Ó̊ Á ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆõ Ï̂õy!Ó̊Ó̊ ˆÌ Ï̂Ñ˛ xyúyîy– ~Ü%!ú Ï̂Ñ˛

Ñ˛ƒyü ˆõ Ï̂õy!Ó̊ (Cache Memory) Óúy £Î̊– Ñ˛ƒyü ˆõ Ï̂õy!Ó̊ ~Ñ˛ !Ó Ï̂ü°Ï ïÓ̊ Ï̂òÓ̊ Ñ˛!¡ôv z̨›˛yÓ̊ ˆõ Ï̂õy!Ó̊ Îy Ï̂Ñ˛ ≤Ãy£zõy!Ó̊ ˆõ Ï̂õy!Ó̊ Óy

ˆ¢ Ï̂Ñ˛u˛yÓ̊# ˆõ Ï̂õy!Ó̊ ˆÑ˛yò ˆ◊í#Ó̊ õ Ï̂ïƒ£z ˆö˛úy ÎyÎ̊ òy– ~£z ˆõ Ï̂õy!Ó̊Ó̊ ˆfi›˛y Ï̂Ó̊ã «˛õì˛y ˆ¢ Ï̂Ñ˛u˛yÓ̊# ˆõ Ï̂õy!Ó̊Ó̊ ì%̨ úòyÎ̊ Ö%Ó£z fl ∫̨“

!Ñ˛hs$̨  ì˛Ìƒ xƒyÑ˛ Ï̂¢!¢Ç ~Ó̊ Ü!ì˛ Ö%Ó£z o%ì˛– Ñ˛ƒyü ˆõ Ï̂õy!Ó̊ ˛≤Ã Ï̂¢¢Ó̊ Á ≤Ãy£zõy!Ó̊ Óy ˆõ£zò ˆõ Ï̂õy!Ó̊Ó̊ õïƒÓì˛#≈ ˛ôÎy≈̂ ÏÎ̊ xÓfiÌyò Ñ˛ Ï̂Ó̊

≤Ã Ï̂¢!¢Ç ~Ó̊ Ü!ì˛ Ó,!Âï Ñ˛ Ï̂Ó̊– xòƒÑ˛ÌyÎ̊ ~£z ˆõ Ï̂õy!Ó̊ CPU Á ≤Ãy£zõy!Ó̊ ˆõ Ï̂õy!Ó̊Ó̊ Ñ˛y Ï̂ãÓ̊ Ü!ì˛Ó̊ õ Ï̂ïƒ ¢õì˛y xy Ï̂ò– CPU myÓ˚y

ÓyÓ̊ÓyÓ̊ ÓƒÓ£,ì˛ £Î̊ ~õò ì˛Ìƒ Á !ò Ï̂î≈ü¢õ)£ ¢yïyÓ̊íì˛ Ñ˛ƒyü ˆõ Ï̂õy!Ó̊ Ï̂ì˛ ¢!M˛ì˛ Ìy Ï̂Ñ˛ñ Îy Ï̂ì˛ ~£z ¢Ñ˛ú ì˛Ìƒ Á !ò Ï̂î≈ü ¢õ)£

ÓyÓ˚ÓyÓ˚ ≤Ãy£zõyÓ˚# xÌÓy ˆ¢ˆÏÑ˛u˛y!Ó˚ ˆõˆÏõy!Ó˚ ˆÌˆÏÑ˛ xƒyÑ˛ˆÏ¢¢ Ñ˛Ó˚ˆÏì˛ òy £Î˚– ˆÎˆÏ£ì%˛ CPU Ñ˛ƒyü ˆõˆÏõy!Ó˚ ˆÌˆÏÑ˛ ì˛Ìƒ Óy

!â˛e 2.5ı !¢!v˛

!â˛e 2.6 ı!¢!v˛ v»̨ y£z¶˛yÓ˚

!â˛e 2.7 ı !v˛!¶˛!v˛
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!ò Ï̂î≈üyÓú# ¢Ó̊y¢!Ó̊ ~ÓÇ ˆÎ ˆÑ˛y Ï̂òy Ñ ̨ õ xò%¢y Ï̂Ó̊ (randomly) xƒyÑ˛ Ï̂¢¢ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ ö˛ Ï̂ú ≤Ã Ï̂¢!¢ÇÈÙÈ~Ó̊ Ü!ì˛ Ó,!Âï ˛ôyÎ̊– Ñ˛ƒyü

ˆõˆÏõy!Ó˚ xyÓyÓ˚ î% ïÓ˚ˆÏòÓ˚ £ˆÏì˛ ˛ôyˆÏÓ˚– ˆÎõòÈÙÙÙÈ≤Ãy£zõy!Ó˚ Ñ˛ƒyü ˆõˆÏõy!Ó˚ ~ÓÇ ˆ¢ˆÏÑ˛u˛y!Ó˚ Ñ˛ƒyü ˆõˆÏõy!Ó˚– ≤Ãy£zõy!Ó˚ Ñ˛ƒyü

ˆõ Ï̂õy!Ó̊ ¢yïyÓ̊íì˛ CPUÈÙÈÓ̊ ¢ Ï̂AÜ ¢Ó̊y¢!Ó̊ Î%=˛ (integrated) Ìy Ï̂Ñ˛– xòƒ!î Ï̂Ñ˛ñ ˆÎ ˆÑ˛y Ï̂òy !v˛flÒ ˆfi›˛y Ï̂Ó̊ Ï̂ãÓ̊ !Ñ˛ä%È !ò!î≈T˛ xÇü

Ñ˛ƒyü ˆõ Ï̂õy!Ó̊ !£¢y Ï̂Ó ÓƒÓ£,ì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó̊ Î!î CPU Á£z xÇ Ï̂üÓ̊ ¢!M˛ì˛ ì˛Ìƒ ~ÓÇ ˆ≤Ãy@˘Ãyõ ¢Ó̊y¢!Ó̊ ÓyÓ̊ÓyÓ̊ xƒyÑ˛ Ï̂¢¢ Ñ˛Ó̊ Ï̂ì˛

˛ôy Ï̂Ó̊– ~£z ïÓ̊ Ï̂òÓ̊ Ñ˛ƒyü ˆõ Ï̂õy!Ó̊ Ï̂Ñ˛ ¢yïyÓ̊íì˛ ˆ¢ Ï̂Ñ˛u˛y!Ó̊ Ñ˛ƒyü ˆõ Ï̂õy!Ó̊ Óúy £Î̊–

2.2.4 Ñ˛!¡ôv z̨›˛yÓ˚ ̂ õ Ï̂õy!Ó̊Ó˚ ~Ñ˛Ñ˛ ¢õ)£ (Units of Computer Memory)

Ñ˛!¡ôv z̨›˛yÓ̊ õ)úì˛É ˆÎ ïÓ̊ Ï̂òÓ̊ v˛y›˛yÓ̊ ¢ Ï̂AÜ ¢Ç!Ÿ’T˛ ì˛y Ï̂Ñ˛ Ñ˛ƒy Ï̂Ó̊Ñ˛›˛yÓ̊ (Character) Ó Ï̂ú– ~£z Ñ˛ƒy Ï̂Ó̊Ñ˛›˛yÓ̊ ˆÎ ˆÑ˛yò Óí≈ (alpha-
bet), ¢ÇÖƒy (numbers) xÌÓy !â˛£´ (symbols) SˆÎõò ×,%,?,+, — £zì˛ƒy!îV £ Ï̂ì˛ ˛ôy Ï̂Ó̊– !v˛!ã›˛yú Ñ˛!¡ôv z̨›˛yÓ̊ Óy£zòy!Ó̊

(Binary) ¢ÇÖƒyì˛_¥ xò%¢y Ï̂Ó˚ Ñ˛yã Ñ˛ Ï̂Ó˚ ˆÎÖy Ï̂ò ≤Ã!ì˛!›˛ Ñ˛ƒy Ï̂Ó˚Ñ˛›˛yÓ˚ ≤Ã Ï̂¢!¢Ç ~Ó˚ ˛ô)̂ ÏÓ≈ Óy£zòy!Ó˚ !v˛!ã›˛ ‘0’ !Ñ˛ÇÓy ‘1’ ~

˛ô!Ó̊Ó!ì ≈̨ì˛ £Î̊– ~£z Óy£zòy!Ó̊ !v˛!ã›˛£z !Ó›˛ (Bit) òy Ï̂õ ˛ô!Ó̊!â˛ì˛– Ñ˛!¡ôv z̨›˛yÓ̊ ˆõ Ï̂õy!Ó̊Ó̊ «%̨ oì˛õ ~Ñ˛Ñ˛ £ú !Ó›˛ (Bit)– xÌy≈Í

ˆÑ˛y Ï̂òy ˆõ Ï̂õy!Ó̊ Îì˛Ü%!ú 0 ~ÓÇ 1 ˆfi›˛yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ ˆõ Ï̂õy!Ó̊Ó̊ ˆfi›˛y Ï̂Ó̊ã «˛õì˛y ì˛ì˛ !Ó›˛– v z̨îy£Ó̊ífl ∫̨Ó̊)̨ ôñ ˆõ Ï̂õy!Ó̊Ó̊ ˆfi›˛y Ï̂Ó̊ã

«˛õì˛y 65,536 !Ó›˛ ÓúyÓ̊ xÌ≈ ˆõ Ï̂õy!Ó̊!›˛ ¢Óy≈!ïÑ˛ 65,536 !›˛ !Ó›˛ S0 !Ñ˛ÇÓy 1V ˆfi›˛yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– â˛yÓ̊!›˛ !Ó›˛ Ï̂Ñ˛ ~Ñ˛ Ï̂e

!òÓ‰ú (Nibble) Óúy £Î̊ ~ÓÇ xy›˛!›˛ !Ó›˛ Ï̂Ñ˛ ~Ñ˛ Ï̂e ~Ñ˛ Óy£z›˛ (Byte) Óúy £Î̊– ˆÎ ˆÑ˛yò ˆõ Ï̂õy!Ó̊Ó̊ ¢M˛Î̊ «˛õì˛y 65,536 Óy£z›˛

ÓúyÓ̊ xÌ≈ ˆõ Ï̂õy!Ó̊!›˛ ¢Óy≈!ïÑ˛ 65,536×8=5,24,288 !›˛ !Ó›˛ ˆfi›˛yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ˛Óy£ẑ Ï›˛Ó̊ ˆÌ Ï̂Ñ˛Á Óv˛̧ ~Ñ˛Ñ˛ £ú !Ñ˛ Ï̂úyÓy£z›˛

(Kilo Byte) Îy 1024 Óy£ẑ Ï›˛Ó̊ ¢õyò–

Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ÓƒÓ£,ì˛ ì˛Ìƒ Óy v˛y›˛yÓ̊ !Ó!¶˛ß̈ ~Ñ˛Ñ˛¢õ)£ ò# Ï̂â˛ Óí≈òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

1 !òÓ‰ú (Nibble)=4 !Ó›˛ (Bits)

1 Óy£z›˛ (Byte)=8 !Ó›˛ (Bits)

1 !Ñ˛ Ï̂úyÓy£z›˛ Óy  1KB=210 Óy£z›˛ =1024 Óy£z›˛˛ (Bytes)

1 ˆõÜyÓy£z›˛ Óy  1MB=210 KB =1024 !Ñ˛ Ï̂úy Óy£z›˛˛ (Kilo bytes)

1 !ÜÜyÓy£z›˛ Óy  1GB=210 MB =1024 ˆõÜyÓy£z›˛˛ (Mega bytes)

1 ˆ›˛Ó̊yÓy£z›˛ Óy  1TB=210 GB˛ =1024 !ÜÜyÓy£z›˛˛ (Giga bytes)

ˆÎ Ï̂Ñ˛y Ï̂òy Óí≈ñ ¢ÇÖƒy Óy !â˛£´ Ï̂Ñ˛ ~Ñ˛ Óy£z›˛ (Byte) ì˛Ìƒ !£¢y Ï̂Ó Üíƒ Ñ˛Ó̊y £Î̊–

2.3 ¢ö˛›˛ÁÎ̊ƒyÓ̊ (Software)
Ñ˛!¡ôv z̨›˛yÓ̊ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ ¢¡∫̂ Ïrï !Óhfl˛y!Ó̊ì˛ xy Ï̂úyâ˛òyÎ̊ ÎyÁÎ̊yÓ̊ xy Ï̂Ü ¢ö˛›˛ÁÎ̊ƒyÓ̊ (Software) ¢¡∫̂ Ïrï !Óüî ãyòy ≤Ã Ï̂Î̊yãò–

Ñ˛!¡ôv z̨›˛yÓ̊ myÓ̊y ˆÑ˛y Ï̂òy !Ó Ï̂ü°Ï Ñ˛yÎ≈ ¢¡ôyî Ï̂òÓ̊ ãòƒ Ó£% !ò Ï̂î≈ü Óy instructions ~Ñ˛!›˛ !ò!î≈T˛ !òÎ̊õ (logic) xò%ÎyÎ̊# ¢!Iì˛

£ Ï̂Î̊ ~Ñ˛!›˛ ˆ≤Ãy@˘Ãyõ (Program) ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊– ~£z ˆ≤Ãy@˘Ãyõ Óy !ò Ï̂î≈üyÓú# Ñ˛!¡ôv z̨›˛yÓ̊ £yv≈̨ ÁÎ̊ƒyÓ̊ myÓ̊y ~Ñ˛!ã!Ñ˛v ẑ̨ Ï›˛v˛ (execute)
£ Ï̂ú ≤Ã Ï̂Î̊yãò#Î̊ Ñ˛yÎ≈!›˛ ¢¡ôß̈ £Î̊– ~£z Ó̊)̨ ô ~Ñ˛ Óy ~Ñ˛y!ïÑ˛ ˆ≤Ãy@˘Ãy Ï̂õÓ̊ ¢õß∫̂ ÏÎ̊ Ü!‡˛ì˛ £Î̊ ~Ñ˛!›˛ ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ Îy ˆÑ˛y Ï̂òy ~Ñ˛!›˛

!ò!î≈T˛ Ñ˛yã ¢¡ôß̈ Ñ˛Ó̊ Ï̂ì˛ ÓƒÓ£,ì˛ £Î̊– ̂ Îõòñ õy£ẑ ÏÑ ̨ y¢ö‰̨ ›˛ ÁÎ̊≈yv˛ (Microsoft Word) £ú ~Ñ˛!›˛ ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ Îy ÁÎ̊≈yv˛ ≤Ã Ï̂¢!¢ÇÈÙÈ~Ó̊

Ñ˛y Ï̂ã ÓƒÓ£,ì˛ £Î̊– !ò Ï̂¡̈ ¢ö˛›˛ÁÎ̊ƒy Ï̂Ó̊Ó̊ ˆ◊í#!Ó¶˛yÜ äÈ Ï̂Ñ˛Ó̊ xyÑ˛y Ï̂Ó̊ Óí≈òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–
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¢ö‰̨ ›˛ÁÎ̊ƒy Ï̂Ó̊Ó̊ ̂ ◊!í !Ó¶˛yÜ (Classification of Software)
ÓƒÓ£y Ï̂Ó̊Ó̊ ˆ«˛e Á Ñ˛y Ï̂ãÓ̊ v z̨̨ ôÓ̊ !¶˛!_ Ñ˛ Ï̂Ó̊ ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ Ï̂Ñ˛ !ò¡̈!ú!Öì˛ ˆ◊!í¢õ)̂ Ï£ ¶˛yÜ Ñ˛Ó̊y ÎyÎ̊ÈÙÙÈ

¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊

xƒy˛ô!ú Ï̂Ñ˛üò ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ !¢ Ï̂fi›˛õ ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊

£zv z̨!›˛!ú!›˛ ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊

2.3.1 xƒy˛ô!ú Ï̂Ñ˛üò ¢ö˛›‰̨ÁÎ̊ƒyÓ̊ (Application Software)

ˆÎ ¢Ñ˛ú ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ ̂ Ñ˛yò !ò!î≈T˛ Ñ˛yã ¢¡ôyî Ï̂òÓ̊ ãòƒ ̃ ì˛!Ó̊ Ñ˛Ó̊y £Î̊ ̂ ¢Ü%!ú Ï̂Ñ˛ xƒy˛ô!ú Ï̂Ñ˛üò ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ Óúy £Î̊– xƒy˛ô!ú Ï̂Ñ˛üò

¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ ˛ôƒyˆÑ˛ã !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ £ Ï̂ì˛ ˛ôy Ï̂Ó̊ñ !ò Ï̂¡̈ Ñ˛ì˛Ñ˛Ü%!ú xƒy˛ô!ú Ï̂Ñ˛üò ¢ö˛›˛ÁÎ̊ƒy Ï̂Ó̊Ó̊ òyõ ~ÓÇ ~Ü%!ú ˆÑ˛yò v ẑ̨ Ïj Ï̂üƒ

ÓƒÓ£,ì˛ £Î̊ ì˛y Óí≈òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

• ÁÎ̊≈yv˛ ≤Ã Ï̂¢¢Ó̊ (Word Proccesor) ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ : ÁÎ̊≈yv˛ ˛ôƒyv˛ (Word Pad), ~õÈÙÈ~¢ÈÙÈÁÎ̊≈yv˛ (MS-Word), ÁÎ≈̊yv˛

fi›˛yÓ̊ (Word Star) £zì˛ƒy!î–

• ˆfl˛±v˛ü#›˛ (Spreadsheet) ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ : ˆúy›˛y¢ 1-2-3 (Lotus 1-2-3), ~õÈÙÈ~¢ ~ Ï̂:ú (MS-Excel)
£zì˛ƒy!î–

• ˆv˛›˛y Ï̂Ó¢ (Database) ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ : ~õÈÙÈ~¢ xƒyÑ‰̨ Ï̂¢¢ (MS-Access), ÁÓ̊yÑ‰̨ ú (Oracle), Foxpro
£zì˛ƒy!î–

• ˆ≤Ã Ï̂ã Ï̂r›˛üò (Presentation) ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ : ~õÈ.~¢.È˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊r›˛ (MS-PowerPoint)–
• ˆv˛fl˛Ò›˛˛ô ˛ôyÓ!ú!üÇ (DTP) ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ : ˆ˛ôã Ï̂õÑ˛yÓ̊ (Pagemaker), ̂ Ñ˛y Ï̂Ó̊ú v»̨  (Corel Draw) £zì˛ƒy!î–

v z̨̨ ô Ï̂Ó̊y=˛ xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ̊ƒyÓ̊Ü%!ú Óƒì˛#ì˛ ~Ñ˛ ïÓ̊ Ï̂òÓ̊ xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ̊ƒyÓ̊ xy Ï̂äÈ ˆÎÜ%!ú Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ Ó̊%!›˛ò Ñ˛yãÑ˛õ≈

~ÓÇ Ñ˛!¡ôv z̨›˛yÓ̊  Ó̊«˛íy Ï̂Ó«˛í¢ÇÑ ̨ yhs˘̨  Ñ˛yãÑ˛õ≈ ¢¡ôyî Ï̂òÓ̊ ãòƒ ÓƒÓ£,ì˛ £Î̊– ~£z ïÓ̊ Ï̂òÓ̊ xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ̊ƒyÓ̊Ü%!ú Ï̂Ñ˛ ¢yïyÓ̊íì˛

£zv z̨!›˛!ú!›˛ ¢ö˛›˛ÁÎ̊ƒyÓ˚ (utility software) Óúy £Î̊– ˆÎõòÈÙÙÙÈxƒy!r›˛ ¶˛y£zÓ̊y¢ ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ñ ÓƒyÑ˛xy˛ô ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ñ !Ñœ̨ ˛ô Ï̂Óyv≈̨

õƒyˆÏòãyÓ˚ñ ö˛y£zú ˆõ£ẑ Ïr›˛ˆÏò™ ¢ö‰̨ ›˛ÁÎ˚ƒyÓ˚ñ !v˛fl˛Ò !v˛ö ̨ ƒyÜˆÏõr›˛Ó˚ £zì˛ƒy!î £ú £zv z̨!›˛!ú!›˛ ¢ö˛›˛ÁÎ˚ƒyˆÏÓ˚Ó˚ v z̨îy£Ó˚í– ˆÎ ˆÑ˛yˆÏòy

£zv z̨ãyÓ˚ (user) ~£z £zv z̨!›˛!ú!›˛ ¢ö˛›˛ÁÎ̊ƒyÓ̊Ü%!ú ≤Ã Ï̂Î̊yãò xò%¢y Ï̂Ó̊ ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

2.3.2 !¢ Ï̂fi›˛õ ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ (System Software)

ˆÎ ¢Ñ˛ú ¢ö‰̨ ›˛ÁÎ˚ƒyÓ˚ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ÎyÓì˛#Î˚ Ñ˛yãÑ˛õ≈ ~ÓÇ Ñ˛!¡ôv z̨›˛yÓ˚ £yv≈̨ ÁÎ˚ƒyÓ˚ !òÎ˚s˛f̂ ÏíÓ˚ õyïƒ Ï̂õ Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛õ Ï̂Ñ˛

¢!‡˛Ñ˛¶˛y Ï̂Ó ˛ô!Ó̊â˛yúòy Ñ˛ Ï̂Ó̊ ì˛y Ï̂Ñ˛£z !¢ Ï̂fi›˛õ ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ Ó Ï̂ú– ~£z ïÓ̊ Ï̂òÓ̊ ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ Ñ˛!¡ôv z̨›˛yÓ̊ £yv≈̨ ÁÎ̊ƒyÓ̊ Á xƒy!≤’ Ï̂Ñ˛üò

¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊Ü%!úÓ̊ õ Ï̂ïƒ £zr›˛yÓ̊ Ï̂ö˛¢ SinterfaceV !£¢y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó̊– !¢ Ï̂fi›˛õ ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ !Ó Ï̂ü°ÏK˛ myÓ̊y ˜ì˛!Ó̊ ã!›˛ú ˆ≤Ãy@˘Ãyõ ÎyÓ̊

v z̨̨ ô!fiÌ!ì˛ äÈyv˛̧y Ñ˛!¡ôv z̨›˛yÓ̊ ˆÑ˛yò Ñ˛yã Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ òy– !Ó!¶˛ß̈ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õñ Ñ˛¡ôy£zúyÓ̊ñ › Δ̨y™ Ï̂ú›˛Ó̊ ≤Ã¶,˛!ì˛ £ú !¢ Ï̂fi›˛õ

¢ö‰̨ ›˛ÁÎ̊ƒy Ï̂Ó̊Ó̊ v z̨îy£Ó̊í–

2.4 ˆ≤Ãy@˘Ãy!õÇ úƒyAÜ%̂ ÏÎ̊ã (Programming Language)
Ñ˛!¡ôv z̨›˛yÓ̊ Ñ˛ì,≈̨ Ñ˛ ˆÑ˛y Ï̂òy Ñ˛yÎ≈ ¢¡ôyî Ï̂òÓ̊ ãòƒ ≤Ã Ï̂Î̊yãò#Î̊ ì˛Ìƒ ~ÓÇ !ò Ï̂î≈üyÓú# £zò˛ô%›˛ !£¢y Ï̂Ó !î Ï̂ì˛ £Î̊ ~ÓÇ ~£z¢Ó ì˛Ìƒ ~ÓÇ

!ò Ï̂î≈üyÓú# xÓüƒ£z Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ ˆÓyïÜõƒ £ Ï̂ì˛ £ Ï̂Ó– xòƒÌyÎ̊ Ñ˛yÎ≈ ¢¡ôyîò ¢Ω˛Ó òÎ̊– ˆÎ Ï̂£ì%̨  ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ SuserV
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¶˛y°Ïy Ñ˛!¡ôv z̨›˛yÓ̊ ˆÓy Ï̂G˛ òyñ ì˛y£z ~õò ¶˛y°Ïy Óy ¢yÇ Ï̂Ñ˛!ì˛Ñ˛ ¶˛y°Ïy ≤Ã Ï̂Î̊yãò Îy Ñ˛!¡ôv z̨›˛yÓ̊ Á ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ õ Ï̂ïƒ ˆÎyÜ¢)e fiÌy˛ôò

Ñ˛Ó̊ Ï̂Ó– ~£z ¶˛y°Ïy ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ !ò!î≈T˛ !òÎ̊ Ï̂õ ˆ≤Ãy@˘Ãyõ ˆúÖy £Î̊ Îy Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˆÓyïÜõƒ £Î̊– ~£z Ó̊Ñ˛õ ¶˛y°Ïy Ï̂Ñ˛£z Ñ˛!¡ôv z̨›˛yÓ˚

úƒyAÜ% Ï̂Î̊ã Óy ˆ≤Ãy@˘Ãy!õÇ úƒyAÜ%̂ ÏÎ̊ã Ó Ï̂ú– xòƒÑ˛ÌyÎ̊ Óúy ÎyÎ̊ñ ˆ≤Ãy@˘Ãy!õÇ úƒyAÜ%̂ ÏÎ̊ã Óy Ñ˛!¡ôv z̨›˛yÓ̊ úƒyAÜ%̂ ÏÎ̊ã £ú ~õò

~Ñ˛!›˛ ¶˛y°Ïy ÎyÓ̊ õyïƒ Ï̂õ Ñ˛!¡ôv z̨›˛yÓ̊ ˆõ!ü Ï̂òÓ̊ ¢ Ï̂AÜ ˆÎyÜ¢)e fiÌy˛ôò Ñ˛Ó̊y ¢Ω˛Ó– ≤Ã Ï̂ì˛ƒÑ˛ ˆ≤Ãy@˘Ãy!õÇ úƒyAÜ%̂ ÏÎ̊ Ï̂ãÓ̊ ãòƒ !Ñ˛ä%È

ÓƒyÑ˛Ó̊íã!òì˛ (grammatical Óy syntactical) ~ÓÇ ú!ãÑ˛ƒyú (symantical) ò#!ì˛ (rule) !ò!î≈T˛ Ìy Ï̂Ñ˛– ̂ Î ̂ Ñ˛y Ï̂òy ~Ñ˛!›˛ ̂ ≤Ãy@Ã̆y!õÇ

úƒyAÜ%̂ ÏÎ̊ã ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ ˆ≤Ãy@˘Ãyõ !úÖ Ï̂ì˛ £ Ï̂ú ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂Ñ˛ (user) Á£z ˆ≤Ãy@˘Ãy!õÇ úƒyAÜ%̂ ÏÎ̊ Ï̂ãÓ̊ ¢õhfl Į̈ ÓƒyÑ˛Ó̊íã!òì˛ ~ÓÇ

ú!ãÑ˛ƒyú !òÎ̊õò#!ì˛ ˆõ Ï̂ò ˆ≤Ãy@˘Ãyõ !úÖ Ï̂ì˛ £Î̊– ˆ≤Ãy@˘Ãy!õÇ úƒyAÜ%̂ ÏÎ̊ã î%£z ≤ÃÑ˛y Ï̂Ó̊Ó̊ £Î̊ñ ˆÎõòÈÙÙÙÈ ˆúyÈÙÈˆú Ï̂¶˛ú úƒyAÜ%̂ ÏÎ̊ã (low
level language) Á £y£z ̂ ú Ï̂¶˛ú úƒyAÜ%̂ ÏÎ̊ã (high level language)– ò# Ï̂â˛ ~Ü%!úÓ̊ Óí≈òy ̂ îÁÎ̊y £ Ï̂Î̊ Ï̂äÈ–

• ˆúyÈÙÈˆú Ï̂¶˛ú úƒyAÜ%̂ ÏÎ̊ãÈÙÙÙÈ ~£z úƒyAÜ%̂ ÏÎ̊ Ï̂ã õ)úì˛É Óy£zòy!Ó̊ !Ó›˛ xÌ≈yÍ ü%ï%õye 0 Á 1 ~Ó̊ ¢y£y Ï̂Îƒ ˆ≤Ãy@˘Ãyõ ˆúÖy £Î̊– ~£z

úƒyAÜ%̂ ÏÎ̊ Ï̂ãÓ̊ ¢y£y Ï̂Îƒ ˆúÖy ˆ≤Ãy@˘Ãyõ ¢Ó̊y¢!Ó̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˆÓyïÜõƒ £Î̊– xƒy Ï̂¢¡∫Ó!ú úƒyAÜ%̂ ÏÎ̊ã (Assembly language)
£ú ~Ñ˛!›˛ ˆúyÈÙÈˆú Ï̂¶˛ú úƒyAÜ%̂ ÏÎ̊ Ï̂ãÓ̊ v z̨îy£Ó̊í–

• £y£zÈÙÈˆú Ï̂¶˛ú úƒyAÜ%̂ ÏÎ̊ãÈÙÙÙÈ ¢yïyÓ̊íì˛ £zÇ Ï̂Ó̊!ã Óí≈õyúy ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ !ò!î≈T˛ !Óòƒy Ï̂¢ !ò!î≈T˛ !òÎ̊õ xò%¢y Ï̂Ó̊ ˆ≤Ãy@˘Ãyõ ˆúÖyÓ̊

ãòƒ ÓƒÓ£,ì˛ úƒyAÜ%̂ ÏÎ̊ã£z £y£zÈÙÈˆú Ï̂¶˛ú úƒyAÜ%̂ ÏÎ̊ã òy Ï̂õ ˛ô!Ó̊!â˛ì˛– ~£z úƒyAÜ%̂ ÏÎ̊ã ˆõ!ü Ï̂òÓ̊ myÓ̊y ¢Ó̊y¢!Ó̊ ˆÓyïÜõƒ òÎ̊ñ ÓÓ̊Ç

£y£zÈÙÈˆú Ï̂¶˛ú úƒyAÜ%̂ ÏÎ̊ Ï̂ã ˆúÖy ˆ≤Ãy@˘Ãyõ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ì%̨ úòyÎ̊ ˆ≤Ãy@˘Ãyõy Ï̂Ó̊Ó̊ Ñ˛y Ï̂äÈ ˆÓ!ü ˆÓyïÜõƒ– ~£z Ñ˛yÓ̊ Ï̂í £y£z ˆú Ï̂¶˛ú

úƒyAÜ%̂ ÏÎ̊ Ï̂ã ˆúÖy ˆ≤Ãy@˘Ãyõ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˆÓyïÜõƒ Ñ˛Ó̊yÓ̊ ãòƒ ˆõ!üò úƒyAÜ%̂ ÏÎ̊ Ï̂ã ˛ô!Ó̊Ó!ì≈̨ ì˛ £Î̊ Ñ˛yÎ≈ ¢¡ôyî Ï̂òÓ̊ xy Ï̂Ü–

BASIC, FORTRAN, COBOL, LOGO, C, C++ £zì˛ƒy!î £ú £y£zÈÙÈˆú Ï̂¶˛ú úƒyAÜ%̂ ÏÎ̊ Ï̂ãÓ̊ v z̨îy£Ó̊í–

!ò Ï̂¡̈ ˆ≤Ãy@˘Ãy!õÇ úƒyAÜ%̂ ÏÎ̊ Ï̂ãÓ̊ ˆ◊í#!Óòƒy¢ äÈ Ï̂Ñ˛Ó̊ xyÑ˛y Ï̂Ó̊ ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–

ˆ≤Ãy@˘Ãy!õÇ úƒyAÜ%̂ ÏÎ̊ã (Programming Language)

ˆúyÈÙÈˆú Ï̂¶˛ú úƒyAÜ%̂ ÏÎ̊ã £y£z ˆú Ï̂¶˛ú úƒyAÜ%̂ ÏÎ̊ã

(Low-level Language) (High-level Language)

ˆõ!üò úƒyAÜ%̂ ÏÎ̊ã xƒy Ï̂¢¡∫Ó!ú úƒyAÜ%̂ ÏÎ̊ã Ñ˛¡ôy£zúyÓ̊ ˆÓ¢v˛ úƒyAÜ%̂ ÏÎ̊ã £zò›˛yÓ̊!˛ô›˛yÓ̊ ˆÓ¢v˛ úƒyAÜ%̂ ÏÎ̊ã

(Machine Language) (Assembly Language)(Compiler-based Language) (Interpreter based Language)

2.4.1 › Δ̨y™ Ï̂ú›˛Ó̊ (Translator)
£y£zÈÙÈˆú Ï̂¶˛ú úƒyAÜ%̂ ÏÎ̊ Ï̂ã !ú!Öì˛ ˆ≤Ãy@˘Ãyõ ˆúyÈÙÈˆú Ï̂¶˛ú úƒyAÜ%̂ ÏÎ̊ã Óy ˆõ!üò úƒyAÜ%̂ ÏÎ̊ã ˛ô!Ó̊Ó!ì≈̨ ì˛ £ÁÎ̊yÓ̊ ˛ôÓ̊£z Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊

ˆÓyïÜõƒ £Î̊– › Δ̨y™ Ï̂ú›˛Ó̊ ~Ñ˛!›˛ ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ Îy £y£ẑ Ïú Ï̂¶˛ú úƒyAÜ%̂ ÏÎ̊ Ï̂ã !ú!Öì˛ ˆ≤Ãy@˘Ãyõ Ï̂Ñ˛ ˆúyÈÙÈˆú Ï̂¶˛ú úƒyAÜ%̂ ÏÎ̊ Ï̂ã ˛ô!Ó̊Óì≈̨ Ï̂òÓ̊

Ñ˛yã!›˛ Ñ˛ Ï̂Ó̊– › Δ̨y™ Ï̂ú›˛Ó̊ î%£z ïÓ̊ Ï̂òÓ̊ £Î̊ñ ˆÎõòÈÙÙÙÈ £zr›˛yÓ̊!≤Ã›˛yÓ̊ ~ÓÇ Ñ˛¡ôy£zúyÓ̊–

(a) £zr›˛yÓ̊!≤Ã›˛yÓ̊ SInterpreterVÈÙÙÙÈ £zr›˛yÓ̊!≤Ã›˛yÓ̊ ̂ Ñ˛yò ̂ ≤Ãy@˘Ãy Ï̂õÓ̊ ≤Ã!ì˛!›˛ úy£zò Ï̂Ñ˛ ~Ñ˛ ~Ñ˛ Ñ˛ Ï̂Ó̊ ̂ õ!üò úƒyAÜ%̂ ÏÎ̊ Ï̂ã ̨ô!Ó̊Ó!ì≈̨ ì˛

Ñ˛ˆÏÓ˚– ˆ¢y¢≈ ˆÑ˛yv˛ S£y£z ˆúˆÏ¶˛ú úƒyAÜ%ˆÏÎ˚ˆÏã !ú!Öì˛ ˆ≤Ãy@˘ÃyõV !ÓˆÏŸ’°Ïí SanalysisV Ñ˛Ó˚ˆÏì˛ £zr›˛ΔyÓ˚!≤Ã›˛yÓ˚ Ñ˛õ ¢õÎ˚ !òˆÏúÁ

¢yõ!@˘ÃÑ˛¶˛y Ï̂Ó ˆ≤Ãy@˘Ãyõ ~Ñ˛!ã!Ñ˛v z̨ü Ï̂òÓ̊ SexecutionV Ü!ì˛ ì%̨ úòyõ)úÑ˛ ¶˛y Ï̂Ó Ñ˛õ– ˆ¢y¢≈ ˆÑ˛y Ï̂v˛Ó̊ ˆÑ˛y Ï̂òy úy£ẑ Ïò ¶%̨ ú SerrorV
ÌyÑ˛ Ï̂ú ˆ≤Ãy@˘Ãyõ ~Ñ˛!ã!Ñ˛v z̨üò SexecutionV Á£z úy£ẑ Ïò ~ Ï̂¢ ˆÌ Ï̂õ ÎyÎ̊– ì˛y£z ~ Ï̂«˛ Ï̂e ¶%̨ ú ¢Ç Ï̂üyïò Óy ˆ≤Ãy@˘Ãyõ !v˛Óy!ÜÇ

SDebuggingV Ñ˛Ó̊y ¢£ã £Î̊– ̂ Ó!¢Ñ˛ SBASICVñ ̨ôy£zÌò SPythonVñ Ó̊%!Ó ≤Ã¶,̨ !ì˛ ̂ ≤Ãy@˘Ãy!õÇ úƒyAÜ%̂ ÏÎ̊ã £zr›˛yÓ̊!≤Ã›˛y Ï̂Ó̊Ó̊ ¢y£y Ï̂Îƒ

ˆÑ˛y Ï̂òy ˆ≤Ãy@˘Ãyõ Ï̂Ñ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ~Ñ˛!ã!Ñ˛v z̨ü Ï̂òÓ̊ v z̨̨ ô Ï̂ÎyÜ# ˆÑ˛y Ï̂v˛ (code) ˛ô!Ó̊Ó!ì≈̨ ì˛ Ñ˛ Ï̂Ó̊–
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(b) Ñ˛¡ôy£zúyÓ̊ (Compiler)
Ñ˛¡ôy£zúyÓ̊ ¢õ@˘Ã ̂ ≤Ãy@˘Ãyõ!›˛ Ï̂Ñ˛ ~Ñ˛¢ Ï̂AÜ fl˛Òƒyò Ñ˛ Ï̂Ó̊ ≤ÃÌ Ï̂õ ~Ñ˛!›˛ xÓ Ï̂ãÏQ ̂ ≤Ãy@˘Ãyõ ̃ ì˛!Ó̊ Ñ˛ Ï̂Ó̊ ~ÓÇ ì˛yÓ̊˛ô Ï̂Ó̊ ~Ñ˛!›˛ ~Ñ˛!ã!Ñ˛v z̨üò

SexecutionV ̂ ≤Ãy@˘Ãyõ ̃ ì˛!Ó̊ Ñ˛ Ï̂Ó̊ ̂ ≤Ãy@˘Ãyõ ~Ñ˛!ã!Ñ˛v z̨›˛ SexecuteV Ñ˛ Ï̂Ó̊– ~ Ï̂«˛ Ï̂e ̂ ¢y¢≈ ̂ Ñ˛yv˛ !Ó Ï̂Ÿ’°Ïí Ñ˛Ó̊ Ï̂ì˛ ¢õÎ̊ ̂ Ó!ü úyÜ Ï̂úÁ

¢yõ!@˘ÃÑ˛¶˛y Ï̂Ó ̂ ≤Ãy@˘Ãyõ ~Ñ˛!ã!Ñ˛v z̨ü Ï̂òÓ̊ SexecutionV Ü!ì˛ ì%̨ úòyõ)úÑ˛ ¶˛y Ï̂Ó o%ì˛– ̂ ¢y¢≈ ̂ Ñ˛y Ï̂v˛ Îì˛Ü%!ú ¶%̨ ú Ìy Ï̂Ñ˛ ì˛y ~ Ï̂Ñ˛Óy Ï̂Ó̊

xÓ Ï̂ãQ ö˛y£zú ˜ì˛!Ó̊Ó̊ ¢õÎ̊ ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂Ñ˛ ãyòy Ï̂òy £Î̊– ì˛y£z ~ Ï̂«˛ Ï̂e ˆ≤Ãy@˘Ãyõ !v˛Óy!ÜÇ ì%̨ úòyõ)úÑ˛¶˛y Ï̂Ó Ñ˛!‡˛ò £Î̊– CO-
BOL, C, C++ £zì˛ƒy!î úƒyAÜ%̂ ÏÎ̊ Ï̂ã !ú!Öì˛ ˆ˛ôy@˘Ãyõ ~Ñ˛!ã!Ñ˛v z̨ü Ï̂òÓ̊ ãòƒ Ñ˛¡ôy£zúyÓ̊ ÓƒÓ£,ì˛ £Î̊–

2.5 x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ (Operating System)
x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛õ Óy OS (Operating System) £ú ~Ñ˛!›˛ !¢ Ï̂fi›˛õ ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ Îy Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ !Ó!¶˛ß̈ Îs f̨yÇü (Hardware)
~ÓÇ xƒy!≤’ Ï̂Ñ˛üò ˆ≤Ãy@˘Ãy Ï̂õÓ˚ õ Ï̂ïƒ ˆÎyÜ¢)e fiÌy˛ô Ï̂òÓ˚ õyïƒ Ï̂õ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ¢yõ!@˘ÃÑ˛ Ñ˛yãÑ˛õ≈ ˛ô!Ó˚â˛yúòy Ñ˛ Ï̂Ó˚– x˛ôy Ï̂Ó˚!›˛Ç

!¢ Ï̂fi›˛õ xƒy!≤’ Ï̂Ñ˛üò ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ ÓƒÓ£yÓ̊ Ñ˛Ó̊yÓ̊ ˛ô!Ó̊ Ï̂Óü ¢,!T˛ Ñ˛ Ï̂Ó̊ ~ÓÇ £yv≈̨ ÁÎ̊ƒyÓ̊ ÓƒÓ£y Ï̂Ó̊Ó̊ òyòy ¢%!Óïy ≤Ãîyò Ñ˛ Ï̂Ó̊– Ñ˛ Ï̂Î̊Ñ˛!›˛

Ó£%ú ÓƒÓ£,ì˛ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ £úÈÙÙÙÈ !v˛fl˛Ò x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ (Disk Operating System Óy DOS)ñ v z̨£ẑ Ïu˛yã (Win-
dows)ñ !úòy: (Linux) £zì˛ƒy!î–

x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ x Ï̂òÑ˛Ü%!ú ¢ö‰̨ ›˛ÁÎ̊ƒy Ï̂Ó̊Ó̊ ¢õß∫̂ ÏÎ̊ Ü!‡˛ì˛ Îy Ï̂îÓ̊ ≤Ã Ï̂ì˛ƒÑ˛!›˛ !ò!î≈T˛¶˛y Ï̂Ó ~Ñ˛ ~Ñ˛!›˛ Ñ˛yã Ñ˛ Ï̂Ó̊ Ìy Ï̂Ñ˛– Ñ˛!¡ôv z̨›˛yÓ̊

â˛yú% £ÁÎ̊yÓ̊ ¢y Ï̂Ì ¢y Ï̂Ì x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ (OS) ≤Ãy£zõyÓ̊# ˆõ Ï̂õy!Ó̊ (RAM) ˛ôÓ̊#«˛y Ñ˛ Ï̂Ó̊ ˆî Ï̂Ö ˆòÎ̊ RAMÈÙÈ~ Ñ˛ì˛ ãyÎ̊Üy

xy Ï̂äÈ ~ÓÇ fi›˛y›≈̨  xy˛ô !v˛fl˛Ò (Start-up disk) SˆÎ !v˛ Ï̂fl˛Ò !¢ Ï̂fi›˛õ ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ xy Ï̂äÈV Ö§%̂ Ïã ˆ¢Öyò ˆÌ Ï̂Ñ˛ !¢ Ï̂fi›˛õ ö˛y£ẑ ÏúÓ̊

≤Ã Ï̂Î̊yãò#Î̊ xÇü RAMÈÙÈ~ ˆúyv˛ Ñ˛ Ï̂Ó̊– ~Ó̊ ˛ôyüy˛ôy!ü OS Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ xhs˛¶%≈̨ =˛ Ñ˛#ÈÙÈˆÓyv≈̨ ñ õyv z̨¢ñ õ!ò›˛Ó̊ñ !≤Ãr›˛yÓ̊

£zì˛ƒy!îÓ̊ Ñ˛yãÑ˛õ≈ !ò Ï̂ãÓ̊ !òÎ̊s f̨̂ Ïí !ò Ï̂Î̊ xy Ï̂¢– ~£z¶˛y Ï̂Ó OS ¢õ@˘Ã Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛õ Ï̂Ñ˛ ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ (user) Ñ˛y Ï̂ãÓ̊ v z̨̨ ô Ï̂ÎyÜ#

Ñ˛ Ï̂Ó̊ ̂ ì˛yúyÓ̊ ̨ ôÓ̊ ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ !ò Ï̂î≈̂ ÏüÓ̊ ãòƒ x Į̈̂ ô«˛y Ñ˛ Ï̂Ó̊– x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ !Ñ˛¶˛y Ï̂Ó Ñ˛!¡ôv z̨›˛yÓ̊ £yv≈̨ ÁÎ̊ƒyÓ ̊~ÓÇ Ñ˛!¡ôv z̨›˛yÓ̊

£zv z̨ãy Ï̂Ó̊Ó̊ õ Ï̂ïƒ ¢Ç Ï̂ÎyÜ fiÌy˛ôò Ñ˛ Ï̂Ó̊ ì˛y ò# Ï̂â˛Ó̊ !â˛ Ï̂eÓ̊ õyïƒ Ï̂õ ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–

x
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]
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2.5.1 ˆ≤Ãy@˘Ãyõ ~Ñ˛!ã!Ñ˛v z̨üò (Program Execution)
~Öy Ï̂ò x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ̊ ¢£yÎ̊ì˛yÎ̊ ˆÑ˛y Ï̂òy ˆ≤Ãy@˘Ãyõ Óy ›˛yfl˛Ò Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õ !Ñ˛¶˛y Ï̂Ó ≤Ã Ï̂¢¢ £Î̊ ˆ¢£z !Ó°Ï̂ ÏÎ̊Ó̊ v z̨̨ ôÓ̊

xy Ï̂úyÑ˛˛ôyì˛ Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ– x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ̊ ˆ◊!í!Ó¶˛yÜ ~ÓÇ î«˛ì˛yÓ̊ v z̨̨ ôÓ̊ !ò¶≈̨ Ó̊ Ñ˛ Ï̂Ó̊ ˆÑ˛y Ï̂òy ~Ñ˛!›˛ Ñ˛yÎ≈ !Ó!¶˛ß̈ ˛ôÂï!ì˛ Ï̂ì˛

~Ñ˛!ã!Ñ˛v ẑ̨ Ï›˛v˛ £ Ï̂ì˛ ˛ôy Ï̂Ó̊– Ñ˛yÎ≈ ¢¡ôyî Ï̂òÓ̊ ãòƒñ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ ¢yïyÓ̊íì˛ !ì˛ò ïÓ̊ Ï̂òÓ̊ ˛ôÂï!ì˛ xò%¢Ó̊í Ñ˛ Ï̂Ó̊ Ìy Ï̂Ñ˛– ~Ü%!ú

£ú !¢!Ó̊Î̊yú ≤Ã Ï̂¢!¢Çñ Óƒyâ˛ ≤Ã Ï̂¢!¢Ç ~ÓÇ õy!Œ›˛ ˆ≤Ãy@˘Ãy!õÇ– ~£z ˛ôÂï!ì˛Ü%̂ Ïúy ¢¡ô Ï̂Ñ≈̨  ò# Ï̂â˛ !Óhfl Į̈y!Ó̊ì˛ !ÓÓÓ̊í ˆîÁÎ̊y £ Ï̂Î˚̂ ÏäÈ–

!¢!Ó̊Î̊yú ≤Ã Ï̂¢!¢Ç (Serial Processing)
!¢!Ó̊Î̊yú ≤Ã Ï̂¢!¢ÇÈÙÈ~Ó̊ ̂ «˛ Ï̂e !ò Ï̂î≈ü¢õ)£ (instructions) ̨ôÎ≈yÎ̊Ñ ̨ Ï̂õ (serially) ̨ôy!úì˛ £Î̊– ̂ Î !ò Ï̂î≈ü ≤ÃÌ Ï̂õ ̂ îÁÎ̊y £Î̊ !¢ Ï̂fi›˛õ

ì˛y ≤ÃÌ Ï̂õ ~Ñ˛!ã!Ñ˛v z̨›˛ (execute) Ñ˛ Ï̂Ó̊ ~ÓÇ ì˛yÓ̊˛ôÓ̊ ˛ôÓ̊Óì≈̨ # !ò Ï̂î≈ü¢õ)£ ˛ôÎ≈yÎ̊Ñ ̨ Ï̂õ ~Ñ˛!ã!Ñ˛v ẑ̨ Ï›˛v˛ £Î̊– ˆÑ˛yò ˆ¢y¢≈ ˆ≤Ãy@˘Ãyõ

≤ÃÌ Ï̂õ xÓ Ï̂ãQ (object) ˆ≤Ãy@˘Ãy Ï̂õ ˛ô!Ó˚Ó!ì≈̨ ì˛ £Î˚ ~ÓÇ ~Ó˚̨ ôÓ˚ ì˛y ˆúyv˛yÓ˚ (Loader) ~Ó˚ ¢y£y Ï̂Îƒ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ≤Ãy£zõyÓ˚#

ˆõ Ï̂õy!Ó̊ Ï̂ì˛ ˆúyv˛ £Î̊– ~Ó̊˛ôÓ̊ ˆ≤Ãy@˘Ãyõ!›˛ ~Ñ˛!ã!Ñ˛v ẑ̨ Ï›˛v˛ (executed) £ Ï̂ì˛ ü%Ó̊% Ñ˛ Ï̂Ó̊ ~ÓÇ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õ!ò›˛ Ï̂Ó̊ ~Ó̊ ö˛úyö˛ú

≤Ãî!ü≈ì˛ £Î̊ xÌÓy !≤Ãr›˛y Ï̂Ó̊Ó̊ ¢y£y Ï̂Îƒ !≤Ãr›˛ Ñ˛Ó̊y £Î̊– ˆõ Ï̂õy!Ó̊ Ï̂ì˛ ˆúyv˛ £ Ï̂Î̊ ÎyÓyÓ̊ ˛ôÓ̊ ˆ≤Ãy@˘Ãyõ!›˛ Ï̂Ñ˛ Îì˛ÓyÓ̊ Ö%!ü ~Ñ˛!ã!Ñ˛v z̨›˛

(execute) Ñ˛Ó̊y ÎyÎ̊ ~ÓÇ ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ £zò˛ô%›˛ ˛ô!Ó̊Óì≈̨ Ï̂òÓ̊ ¢ Ï̂AÜ ¢ Ï̂AÜ ö˛úyö˛úÁ ˛ô!Ó̊Ó!ì≈̨ ì˛ £Î̊– !¢!Ó̊Î̊yú ˛≤Ã Ï̂¢!¢Ç ~Ó̊ õ)ú

¢õ¢ƒy £ú ~£z ˛ôÂï!ì˛ Ï̂ì˛ ˆ≤Ãy@˘Ãyõ ~Ñ˛!ã!Ñ˛v z̨üò xì˛ƒhs˛ ï#Ó̊Ü!ì˛ Ï̂ì˛ £Î̊ ~ÓÇ ˆÑ˛yò ˆÑ˛yò ˆ«˛ Ï̂e õƒyò%Î̊yú ≤Ã Ï̂¢!¢Ç ~Ó̊ v z̨̨ ôÓ̊

!ò¶≈̨ Ó̊ Ñ˛Ó̊ Ï̂ì˛ £Î̊–

Óƒyâ˛ ≤Ã Ï̂¢!¢Ç (Batch Processing)
~ Ï̂«˛ Ï̂e ˆ≤Ãy@˘Ãyõ ~Ñ˛!ã!Ñ˛v z̨ü Ï̂òÓ̊ ãòƒ ≤Ã Ï̂Î̊yãò#Î̊ Ñ˛yãÜ%!ú ≤ÃÌ Ï̂õ ˛ôÓ̊˛ôÓ̊ ¢yãy Ï̂òy £Î̊– ~Ó̊˛ôÓ̊ ~Ñ˛£z ïÓ̊ Ï̂òÓ̊ Ñ˛yãÜ%!ú Ï̂Ñ˛ ~Ñ˛

~Ñ˛!›˛ Óƒy Ï̂â˛ (Batch) ~Ñ˛!eì˛ Ñ˛ Ï̂Ó̊ ì˛y ~Ñ˛!ã!Ñ˛v ẑ̨ Ï›˛v˛ £Î̊– Óƒyâ˛ xyÑ˛y Ï̂Ó̊ !Ó!¶˛ß̈ Ñ˛yã ≤Ã Ï̂¢¢ £ÁÎ̊yÓ̊ ö˛ Ï̂ú Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊

!Ó!¶˛ß̈ Îs f̨yÇü Ï̂Ñ˛ xyÓ̊Á ˆÓ!ü î«˛ì˛yÓ̊ ¢y Ï̂Ì ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊– ~£z !¢ Ï̂fi›˛ Ï̂õÓ̊ õ)ú ¢õ¢ƒy £ú o%ì˛Ü!ì˛ ¢¡ôß̈ ≤Ã Ï̂¢¢Ó̊ ~ÓÇ

ì%̨ úòyõ)úÑ˛ õrÌÓ̊Ü!ì˛Ó̊ £zò˛ô%›˛ Á xyv z̨›˛˛ô%›˛ Î Ï̂s f̨Ó̊ õïƒÑ˛yÓ̊ Ü!ì˛Ó̊ ÓƒÓïyò– ÎyÓ̊ ö˛ Ï̂ú Î!î ˆÑ˛yò ~Ñ˛!›˛ Ñ˛yã ~Ñ˛!ã!Ñ˛v ẑ̨ Ï›˛v˛

£ÁÎ̊yÓ̊ ˆÑ˛y Ï̂òy ˛ôÎ≈y Ï̂Î̊ £zò˛ô%̂ Ï›˛Ó̊ ãòƒ x Į̈̂ ô«˛y Ñ˛ Ï̂Ó̊ ì˛y£ Ï̂ú Á£z £zò˛ô%›˛ ˆúyv˛ £ÁÎ̊yÓ̊ xy Ï̂Ü ˛ôÎ≈hs˛ ≤Ã Ï̂¢¢Ó̊ Ñ˛õ≈£#ò £ Ï̂Î̊ Ó Ï̂¢

ÌyˆÏÑ˛–

õy!Œ›˛ ̂ ≤Ãy@˘Ãy!õÇ (Multi Programming)
Óƒyâ˛ ≤Ã Ï̂¢!¢Ç ~Ó̊ myÓ̊y Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ !Ó!¶˛ß̈ Îs f̨yÇü Ï̂Ñ˛ x!ïÑ˛ õyeyÎ̊ Ñ˛yÎ≈Ñ˛Ó̊# Ñ˛ Ï̂Ó̊ ˆì˛yúy ¢Ω˛Ó £ Ï̂úÁ Óƒyâ˛ ≤Ãhfl$̨ !ì˛Ó̊ ¢õÎ̊ CPU
Ñ˛õ≈£#ò (idle) Ìy Ï̂Ñ˛– ~Ñ˛Ñ˛ ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ (single user) ˛ô Ï̂«˛ Ñ˛Ö Ï̂òy£z CPU Óy £zò˛ô%›˛ Á xyv z̨›˛˛ô%›˛ Îs f̨yÇüÜ%!ú Ï̂Ñ˛ ¢Ó≈îy Óƒhfl˛

Ó̊yÖy ¢Ω˛Ó £Î̊ òy– ~ Ï̂«˛ Ï̂e õy!Œ›˛ ˆ≤Ãy@˘Ãy!õÇ Ö%Ó£z Ñ˛yÎ≈Ñ˛Ó̊# ˆÎÖy Ï̂ò ~Ñ˛y!ïÑ˛ ˆ≤Ãy@˘Ãyõ Ï̂Ñ˛ ~Ñ˛¢y Ï̂Ì Ó̊yò Ñ˛Ó̊yÓ̊ õyïƒ Ï̂õ CPU Óy

£zò˛ô%›˛ Á xyv z̨›˛˛ô%›˛ Îs f̨yÇüÜ%!ú Ï̂Ñ˛ x Ï̂òÑ˛ ˆÓ!ü õyeyÎ̊ Óƒhfl˛ Ó̊yÖy ¢Ω˛Ó £Î̊– õy!Œ›˛ ˆ≤Ãy@˘Ãy!õÇ ÓƒÓfiÌyÎ̊ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ ˆõ£zò

ˆõ Ï̂õy!Ó̊ Ï̂ì˛ ~Ñ˛y!ïÑ˛ ˆ≤Ãy@˘Ãyõ ˆúyv˛ Ñ˛Ó̊y £Î̊– x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ ~£z ˆ≤Ãy@˘ÃyõÜ%!úÓ̊ õïƒ ˆÌ Ï̂Ñ˛ ~Ñ˛!›˛ ˆ≤Ãy@˘Ãyõ Ó̊yò (run) Ñ˛Ó̊ Ï̂ì˛

ü%Ó̊% Ñ˛ Ï̂Ó̊– ̨ôÎ≈yÎ̊Ñ ̨ !õÑ˛ ~Ñ˛!ã!Ñ˛v z̨ü Ï̂òÓ̊ (Sequential Execution) ̂ «˛ Ï̂e CPU õy Ï̂G˛ õy Ï̂G˛ Ñ˛õ≈£#ò £ Ï̂Î̊ ̨ô Ï̂v˛̧ ì˛ Ï̂Ó õy!Œ›˛ ̂ ≤Ãy@˘Ãy!õÇ

~Ó̊ ˆ«˛ Ï̂e CPU xòƒ ˆ≤Ãy@˘Ãyõ ~Ñ˛!ã!Ñ˛v z̨›˛ (execute) Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ö˛úì˛É CPUÈÙÈˆÑ˛ x!ïÑ˛ õyeyÎ̊ Óƒhfl˛ Ó̊yÖy ¢Ω˛Ó £Î̊–

2.5.2 x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ̊ Ñ˛yÎ≈¢õ)£ (Functions of Operating System)
x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ ≤ÃÑ,̨ ì˛˛ô Ï̂«˛ x Ï̂òÑ˛Ü%!ú ˆäÈy Ï̂›˛y ˆäÈy Ï̂›˛y ¢ö‰̨ ›˛ÁÎ̊ƒy Ï̂Ó̊Ó̊ ¢õ!T˛ ~ÓÇ ~£z ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊Ü%!úÓ̊ ≤Ã Ï̂ì˛ƒÑ˛!›˛ ~Ñ˛ ~Ñ˛!›˛

!ò!î≈T˛ Ñ˛yã ¢¡ôyîò Ñ˛ Ï̂Ó̊– x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ ¢yõ!@˘ÃÑ˛¶˛y Ï̂Ó ˆÎ Ñ˛yãÜ%!ú ¢¡ôß̈ Ñ˛ Ï̂Ó̊ ˆ¢Ü%!ú ò# Ï̂â˛ Óí≈òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

≤Ã Ï̂¢¢Ó̊ õƒy Ï̂òã Ï̂õr›˛ (Processor Management)
õy!Œ›˛ ˆ≤Ãy@˘Ãy!õÇ ~Ó̊ ˆ«˛ Ï̂e x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ !fiÌÓ̊ Ñ˛ Ï̂Ó̊ Ñ˛yÎ≈ ¢¡ôyî Ï̂òÓ̊ ¢õÎ̊ ˆÑ˛yò ˆ≤Ãy@˘Ãyõ ≤Ã Ï̂¢¢Ó̊ Ï̂Ñ˛ Ñ˛ì˛ ¢õÎ̊ ï Ï̂Ó̊ ÓƒÓ£yÓ̊

Ñ˛Ó̊ Ï̂ì˛ ̨ôyÓ̊ Ï̂Ó– ̂ Ñ˛y Ï̂òy ̂ ≤Ãy@˘Ãyõ ~Ñ˛!ã!Ñ˛v z̨ü Ï̂òÓ̊ ¢õÎ̊ ≤Ã Ï̂¢¢Ó̊ Ï̂Ñ˛ ¢Ó≈y!ïÑ˛ î«˛ì˛yÓ̊ ¢ Ï̂AÜ ÓƒÓ£yÓ̊ Ñ˛Ó̊y£z £ú ≤Ã Ï̂¢¢Ó̊ õƒy Ï̂òã Ï̂õr›˛–

Óì≈̨ õy Ï̂ò Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ õ)ú ≤Ã Ï̂¢¢Ó̊ Ï̂Ñ˛ ¢y£yÎƒ Ñ˛Ó̊yÓ̊ ãòƒ ~Ñ˛y!ïÑ˛ ̂ Ñ˛yÈÙÈ≤Ã Ï̂¢¢Ó̊ (co-processor) Ìy Ï̂Ñ˛– ̂ ÎõòÈÙÙÙÈ õƒyÌ ̂ Ñ Ę̀yÈÙÈ≤Ã Ï̂¢¢Ó̊
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ÎÌyÎÌ ÓƒÓ£yÓ̊ ˆ≤Ãy@˘Ãyõ ~Ñ˛!ã!Ñ˛v z̨ü Ï̂òÓ̊ (execution)È Ü!ì˛ Ï̂Ñ˛ xy Ï̂Ó̊y Óy!v˛̧ Ï̂Î̊ ˆîÎ̊– Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ ˆÑ˛yò Ñ˛yã !î Ï̂ú x˛ôy Ï̂Ó̊!›˛Ç

!¢ Ï̂fi›˛õ ˙ Ñ˛yã Ï̂Ñ˛ ≤Ã Ï̂¢¢Ó̊ Á ˆÑ˛yÈÙÈ≤Ã Ï̂¢¢Ó̊Ü%!úÓ̊ õ Ï̂ïƒ ¶˛yÜ Ñ˛ Ï̂Ó̊ ˆîÎ̊ ~ÓÇ ~Ó̊ ö˛ Ï̂ú Ñ˛yã!›˛ x Ï̂òÑ˛ Ñ˛õ ¢õ Ï̂Î̊ ¢¡ô)í≈ £Î̊–

ˆõ Ï̂õy!Ó̊ õƒy Ï̂òã Ï̂õr›˛ (Memory Management)
x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õñ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˆõ Ï̂õy!Ó̊Ó̊ Ñ˛ì˛ xÇü !¢ Ï̂fi›˛ Ï̂õÓ̊ ãòƒ ÓƒÓ£,ì˛ £ Ï̂Óñ Ñ˛ì˛ xÇü ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ ≤Ãî_ v˛y›˛y Óy

ˆ≤Ãy@˘Ãy Ï̂õÓ̊ ãòƒ ÓÓ̊yj £ Ï̂Ó ~ÓÇ Ñ˛#¶˛y Ï̂Ó ì˛y ÓƒÓ£,ì˛ £ Ï̂Ó ì˛y !òï≈yÓ̊í Ñ˛ Ï̂Ó̊– ~Ñ˛y!ïÑ˛ ˆ≤Ãy@˘Ãyõ ~Ñ˛¢ Ï̂AÜ Ó̊yò Ñ˛Ó̊yÓ̊ ¢õÎ̊ ˆÑ˛yò‰

ˆ≤Ãy@˘Ãy Ï̂õÓ̊ ãòƒ ˆõ Ï̂õy!Ó̊Ó̊ ˆÑ˛yò‰ xÇü !Ñ˛ ˛ô!Ó̊õy Ï̂í ÓÓ̊yj £ Ï̂Ó ì˛y Ï̂Ñ˛£z Óúy £Î̊ ˆõ Ï̂õy!Ó˚ õƒy Ï̂òã Ï̂õr›˛– ˆõ Ï̂õy!Ó̊ õƒy Ï̂òã Ï̂õ Ï̂r›˛Ó̊

≤Ãïyò î%!›˛ ˜Ó!üT˛ƒ £ú ˆ≤Ãy Ï̂›˛Ñ˛üò (Protection) ~ÓÇ ˆüÎ̊y!Ó̊Ç (Sharing)– ˆ≤Ãy Ï̂›˛Ñ˛üò £ú ≤Ã Ï̂ì˛ƒÑ˛ ˆõ Ï̂õy!Ó̊ xƒy Ï̂v»̨ Ï̂¢Ó̊ õ Ï̂ïƒ

≤Ã Ï̂Î̊yãò#Î̊ î)Ó̊c ÓãyÎ̊ Ó̊yÖy Îy Ï̂ì˛ ~Ñ˛y!ïÑ˛ ≤Ã Ï̂¢¢ ~Ñ˛£z ˆõ Ï̂õy!Ó̊ xƒy Ï̂v»̨ Ï̂¢ ˆúyv˛ òy £Î̊– ˆüÎ̊y!Ó̊Ç £ú ˆÑ˛y Ï̂òy Ñ˛õò (com-
mon) ì˛Ìƒ ~Ñ˛y!ïÑ˛ ≤Ã Ï̂¢¢ myÓ̊y ¢õyò¶˛y Ï̂Ó ÓƒÓ£,ì˛ £ÁÎ̊y– ˆõ Ï̂õy!Ó̊ Ï̂ì˛ Î!î ˆÑ˛yò ≤Ã Ï̂¢¢ £zòxƒyÑ˛!›˛¶˛ (inactive) Ìy Ï̂Ñ˛ ì˛ Ï̂Ó

ˆüÎ̊y!Ó̊Ç ~Ó̊ Ñ˛yã £ú ì˛y Ï̂Ñ˛ ¢!Ó̊ Ï̂Î̊ ˆõ Ï̂õy!Ó̊Ó̊ Á£z xÇ Ï̂ü ˆÑ˛yò xƒyÑ˛!›˛¶˛ (active) ≤Ã Ï̂¢¢ ˆúyv˛ Ñ˛Ó̊y–

ö˛y£zú õƒy Ï̂òã Ï̂õr›˛˛ (File Management)
ö˛y£zú õƒy Ï̂òã Ï̂õr›˛ £ú ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆõ Ï̂õy!Ó̊ Ï̂ì˛ Ó̊yÖy !Ó!¶˛ß̈ ì˛Ìƒ Á ˆ≤Ãy@˘Ãyõ Ï̂Ñ˛ Ó̊«˛íy Ï̂Ó«˛í Ñ˛Ó̊y– x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ̊ ö˛y£zú

õƒy Ï̂òã Ï̂õr›˛ ˆ≤Ãy@˘ÃyõÜ%!ú ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ ˆ≤Ãy@˘Ãyõ Ï̂Ñ˛ xòƒyòƒ ö˛y£zú ˛ôv˛̧̂ Ïì˛ñ !úÖ Ï̂ì˛ xÌÓy òì%̨ ò ö˛y£zú ˜ì˛!Ó̊ Ñ˛Ó̊ Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó̊–

£zò˛ô%›˛ / xyv z̨›˛˛ô%›˛ õƒy Ï̂òã Ï̂õr›˛ (Input / Output Management)
£zò˛ô%›˛ / xyv z̨›˛˛ô%›˛ õƒy Ï̂òã Ï̂õ Ï̂r›˛Ó̊ ¢y£y Ï̂Îƒ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ Ñ˛#ÈÙÈˆÓyv≈̨ ñ õyv z̨¢ñ õ!ò›˛Ó̊ñ !≤Ãr›˛yÓ̊ £zì˛ƒy!î £zò˛ô%›˛ Á xyv z̨›˛˛ô%›˛ Îs f̨

¢õ)̂ Ï£Ó̊ Ñ˛yãÑ˛õ≈ !òÎ̊s f̨í Ñ˛ Ï̂Ó̊– x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ !Ó!¶˛ß̈ I/O Î Ï̂s f̨Ó̊ ãòƒ Ñ˛õyu˛ ¢Ó̊ÓÓ̊y£ ~ÓÇ !ò!î≈T˛ Ñ˛yã !òï≈yÓ̊í Ñ˛ Ï̂Ó̊– xyÓyÓ̊

Îs f̨Ü%!úÓ̊ ˆÑ˛yò e%!›˛ xy!Ó‹ÒyÓ̊ Ñ˛ Ï̂Ó̊ (error) ì˛y ¢Ç Ï̂üyïò Ñ˛Ó̊yÁ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ̊ Ñ˛yã–

!¢!Ñ˛Á!Ó˚!›˛ õƒy Ï̂òã Ï̂õr›˛ (Security Management)
x˛ôyˆÏÓ˚!›˛Ç !¢ˆÏfi›˛ˆÏõÓ˚ ~£z ˜Ó!üT˛ƒ ¢!M˛ì˛ ì˛ÌƒˆÏÑ˛ £zFäÈyÑ,˛ì˛ Óy x!òFäÈyÑ,˛ì˛ ˛ô!Ó˚Óì≈˛ò á›˛yˆÏòy ˆÌˆÏÑ˛ Ó˚«˛y Ñ˛ˆÏÓ˚– !¢!Ñ˛Á!Ó˚!›˛

õƒy Ï̂òã Ï̂õ Ï̂r›˛Ó̊ õ)ú ˜Ó!üT˛ƒÜ%!ú £ú ÈÙÙÙÈ

(i) ~Ñ˛£z fiÌy Ï̂ò ~Ñ˛£z òy Ï̂õ ~Ñ˛!›˛Ó̊ x!ïÑ˛ ö˛y£zú Óy ˆö˛y”˛yÓ̊ ˜ì˛!Ó̊ Ñ˛Ó̊y ÎyÎ̊ òy–

(ii) ˛ôy¢ÁÎ̊y Ï̂v≈̨ Ó̊ (Password) ¢y£y Ï̂Îƒ !Ó!¶˛ß̈ ö˛y£zú Óy ˆö˛y”˛yÓ̊ Ï̂Ñ˛ ¢%Ó̊!«˛ì˛ Ñ˛Ó̊y ÎyÎ̊–

(iii) ~Ñ˛£z ˆõ Ï̂õy!Ó̊ xƒy Ï̂v»̨ Ï̂¢ ~Ñ˛y!ïÑ˛ ö˛y£zú ˜ì˛!Ó̊ Ñ˛Ó̊y ÎyÎ̊ òy–

!v˛¶˛y£z¢ õƒy Ï̂òã Ï̂õr›˛ (Device Management)
x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ̊ ~£z ˜Ó!ü Ï̂T˛ƒÓ̊ ãòƒ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢ Ï̂AÜ Î%=˛ !Ó!¶˛ß̈ !v˛¶˛y£z¢ Óy Îs f̨Ü%!ú Ï̂Ñ˛ ÎÌyÎÌ¶˛y Ï̂Ó ÓƒÓ£yÓ̊ Ñ˛Ó̊y

ÎyÎ̊– Ñ˛!¡ôv z̨›˛yÓ̊ xò‰ Ñ˛Ó̊yÓ̊ ≤ÃÌõ !î Ï̂Ñ˛£z x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢ Ï̂AÜ Î%=˛ Îs f̨yÇüÜ%!úÓ̊ ¢¡ô Ï̂Ñ≈̨  ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛ Ï̂Ó̊–

ˆÎõò x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ Ñ˛#ÈÙÈˆÓyv≈̨ Ï̂Ñ˛ £zò˛ô%›˛ !v˛¶˛y£z¢ Á õ!ò›˛Ó̊ Ï̂Ñ˛ xyv z̨›˛˛ô%›˛ !v˛¶˛y£z¢ !£¢y Ï̂Ó üòy=˛ Ñ˛ Ï̂Ó̊– ~Ó̊ ö˛ Ï̂ú !Ñ˛ä%È !Ñ˛ä%È

˛ôy!Ó̊˛ôy!Ÿª≈Ñ˛ Îs f̨ Ñ˛!¡ôv z̨›˛yÓ̊ â˛úyÑ˛yú#ò xÓfiÌyÎ̊ ~Ñ˛!›˛ Ï̂Ñ˛ Ö%̂ Ïú òì%̨ ò xyÓ̊ ~Ñ˛!›˛ Ï̂Ñ˛ úyÜy Ï̂òy ÎyÎ̊ òy– Ñ˛!¡ôv z̨›˛yÓ̊ Órï Ñ˛Ó̊yÓ̊ ˛ôÓ̊

òì%̨ ò Îs f̨!›˛ úy!Ü Ï̂Î̊ xyÓyÓ̊ Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ â˛yú% Ñ˛Ó̊ Ï̂ì˛ £Î̊–

2.5.3 ≤Ãâ˛!úì˛ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ ¢õ)£ (Common Operating Systems)
Óì≈̨ õy Ï̂ò !Ó!¶˛ß̈ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi› Į̈õ Óyãy Ï̂Ó̊ ˛ôyÁÎ̊y ÎyÎ̊ ÎyÓ̊ õ Ï̂ïƒ !Ñ˛ä%È ≤Ãâ˛!úì˛ ~ÓÇ Ó£%ú ÓƒÓ£,ì˛ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ̊ Óí≈òy

ò# Ï̂â˛ ˆîÁÎ̊y £ Ï̂Î̊ Ï̂äÈ–

!v˛fl˛Ò x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛õ (Disk Operating System)
!v˛fl˛Ò x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛õ (Disk Operating System Óy DOS) Ñ˛!¡ôv z̨›˛yÓ̊ £yv≈̨ ÁÎ̊ƒyÓ̊ ~ÓÇ ¢ö‰̨ ›˛ÁÎ̊ƒy Ï̂Ó̊Ó̊ õ Ï̂ïƒ î,ë˛̧ ˆÎyÜ¢)e



28

Ó̊â˛òy Ñ˛ Ï̂Ó̊ ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂Ñ˛ Úˆ›˛:›˛Û !¶˛!_Ñ˛ Ñ˛õyu˛ ÓƒÓ£y Ï̂Ó̊Ó̊ ¢%!Óïy ≤Ãîy Ï̂òÓ̊ õyïƒ Ï̂õ Ñ˛y Ï̂ãÓ̊ ÎÌyÎÌ ̨ô!Ó̊ Ï̂Óü ¢,!T˛ Ñ˛ Ï̂Ó̊– õy£ẑ ÏÑ ̨ y¢ö‰̨ ›˛

DOS Óy MS-DOSñ Îy õy£ẑ ÏÑ ̨ y¢ö‰̨ ›‰̨  Ñ˛ Į̈̂ ô≈y Ï̂Ó̊üò 1981 ¢y Ï̂ú !Ó Ï̂ü°Ï¶˛y Ï̂Ó IBM-PCÈÙÈÓ̊ ãòƒ ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊!äÈú ì˛yÓ̊£z !Ó!¶˛ß̈

¢Çfl˛ÒÓ̊í x!ïÑ˛ ≤Ãâ˛!úì˛ ~ÓÇ ãò!≤ÃÎ̊– õy£ẑ ÏÑ ̨ y¢ö‰̨ ›˛ äÈyv˛̧y IBM ˆÑ˛y¡ôy!òÁ DOS ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ Îy PC-DOS òy Ï̂õ ˛ô!Ó̊!â˛ì˛–

DOS ~Ó̊ õ)ú Ñ˛yãÜ%!ú £úı

(i) !Ó!¶˛ß̈ xƒy!≤’ Ï̂Ñ˛üò ˆ≤Ãy@˘Ãyõ ÎÖò Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ÓƒÓ£,ì˛ £Î̊ ì˛Öò ì˛y Ï̂îÓ̊ Ñ˛yã !òÎ̊s f̨í Ñ˛Ó̊y–

(ii) !v˛fl˛Ò õƒy Ï̂òã Ï̂õr›˛ Ñ˛Ó̊y xÌ≈yÍ !v˛fl˛Ò Ï̂Ñ˛ ì˛Ìƒ ˆfi›˛yÓ̊ Ñ˛Ó̊yÓ̊ v z̨̨ ô Ï̂ÎyÜ# Ñ˛ Ï̂Ó̊ ˆì˛yúy SˆÎõòÈÙÈ!v˛fl˛Ò Ï̂Ñ˛ ö˛Ó̊õƒy›˛ Ñ˛Ó̊yñ Ñ˛!˛ô Ñ˛Ó̊y

£zì˛ƒy!îV

(iii)fl ∫̨Î̊Ç!Ñ ̨ Î̊ ~Ñ˛!ã!Ñ˛v z̨üò xÌÓy Óƒyâ˛ (batch) ≤Ã Ï̂¢!¢Ç xÌ≈yÍ EXE Óy BAT ö˛y£ẑ ÏúÓ̊ õyïƒ Ï̂õ ̨ô%òÓ̊yÓ,!_õ)úÑ˛ Ñ˛yãÜ%!ú Ï̂Ñ˛

fl ∫̨Î̊Ç!Ñ ̨ Î̊ ¶˛y Ï̂Ó Ñ˛Ó̊ Ï̂ì˛ ¢y£yÎƒ Ñ˛Ó̊y–

(iv)Print Management ~ÓÇ Resource ManagementÈÙÈ~Ó̊ õì˛ Ü%Ó̊%c˛ô)í≈ Ñ˛yãÜ%!ú !òÎ̊s f̨í Ñ˛Ó̊y–

v z̨£ẑ Ïu˛yã x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ (Windows Operating System)
DOS ~ ¢Ó Ñ˛yã£z Ñ˛õyu˛ !ú Ï̂Ö Ñ˛Ó̊ Ï̂ì˛ £Î̊ñ ÎyÓ̊ ö˛ Ï̂ú ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂Ñ  ≤Ãâ%̨ Ó̊ !ò Ï̂î≈ü ~ÓÇ ì˛y ÓƒÓ£y Ï̂Ó̊Ó̊ ˛ôÂï!ì˛ õ Ï̂ò Ó̊yÖ Ï̂ì˛ £Î̊–

~£z x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛ Ï̂õ @˘Ãy!ö˛: Óy äÈ!ÓÓ̊ ¢y£y Ï̂Îƒ ˆÑ˛y Ï̂òy !ò Ï̂î≈ü ˆîÁÎ̊yÓ̊ ÓƒÓfiÌy ˆò£z– ~£z¢Ó Ñ˛yÓ̊ Ï̂í DOSÈÙÈ~Ó̊ ãò!≤ÃÎ̊ì˛y

x Ï̂òÑ˛ Ñ˛ Ï̂õ ̂ Ü Ï̂äÈ– DOS-~Ó̊ ~£z ¢Ó ¢#õyÓÂïì˛y î)Ó̊ Ñ˛ Ï̂Ó̊£z ̃ ì˛!Ó̊ £ Ï̂Î̊ Ï̂äÈ v z̨£ẑ Ïu˛yã x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ– õy£ẑ ÏÑ ̨ y¢ö‰̨ ›˛ ̂ Ñ˛y¡ôy!òÓ̊

˜ì˛Ó˚# v˛z£zˆÏu˛yˆÏãÓ˚ ≤ÃÌõ ¢Çfl˛ÒÓ˚í ÓyãyˆÏÓ˚ xyˆÏ¢ 1985 ¢yˆÏú– ì˛ˆÏÓ ~£z ¢Çfl˛ÒÓ˚ˆÏí xˆÏòÑ˛ ¢#õyÓÂïì˛y !äÈú– 1992 ¢yˆÏú

Windows 3.1 £ú v z̨£ẑ Ïu˛y Ï̂ãÓ̊ ≤ÃÌõ ¢ö˛ú ¢Çfl˛ÒÓ̊í– 1995 ¢y Ï̂ú õy£ẑ ÏÑ ̨ y¢ö‰̨ ›˛ Windows 95 Óyãy Ï̂Ó̊ xy Ï̂ò Îy !Ó˛ô%ú

ãò!≤ÃÎ̊ì˛y úy¶˛ Ñ˛ Ï̂Ó̊– Windows ~Ó̊ ̨ ôÓ̊Óì≈̨ # ¢Çfl˛ÒÓ̊íÜ%!ú £ú Windows 97, Windows 98, Windows ME, Windows
NT, Windows 2000, Windows 2003, Windows XP, Windows 7, ~ÓÇ Windows 8– Windows ~Ó̊ ¢Ó≈̂ Ïü°Ï ¢Çfl Ǫ̀Ó̊í!›˛

£ú Windows 10.

v z̨£ẑ Ïu˛yã ÓƒÓ£y Ï̂Ó̊Ó̊ ¢%!ÓïyÜ%!ú ò# Ï̂â˛ xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

(i) Graphical User Interface Óy GUI ı Windows £ú ~Ñ˛!›˛ GUI ÎyÓ̊ ö˛ Ï̂ú ~Öy Ï̂ò DOS ~Ó̊ õì˛ ˆÑ˛yò Ñ˛õyu˛

!úÖ Ï̂ì˛ Óy õ Ï̂ò Ó̊yÖ Ï̂ì˛ £Î̊ òy– äÈ!ÓÓ̊ õyïƒ Ï̂õ !ò Ï̂î≈üñ ì˛Ìƒ £zì˛ƒy!î ˆîÁÎ̊yÓ̊ ¢%!Óïy ÌyÑ˛yÎ̊ õyv z̨¢ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ ≤Ã Ï̂Î̊yãò#Î ̊Ñ˛yã

¢¡ôß̈ Ñ˛Ó̊y ÎyÎ̊–

(ii) Object Linking and Embedding (OLE) : OLE ~Ó̊ ¢y£y Ï̂Îƒ WindowsÈÙÈ~ ˆÑ˛y Ï̂òy ~Ñ˛!›˛ xƒy!≤’ Ï̂Ñ˛üò ˆÌ Ï̂Ñ˛

!Ó°ÏÎ̊Óhfl$̨  ˆÓ Ï̂äÈ !ò Ï̂Î̊ xòƒ xƒy!≤’ Ï̂Ñ˛ü Ï̂ò ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊ ~ÓÇ !Ó°ÏÎ̊Óhfl$̨  î%!›˛Ó̊ õ Ï̂ïƒ ¢Ç Ï̂ÎyÜ fiÌy˛ôòÁ Ñ˛Ó̊y ÎyÎ̊– ö˛ Ï̂ú ~Ñ˛!›˛

!Ó°ÏÎ̊Óhfl$̨ Ï̂ì˛ ˆÑ˛yò ˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊y £ Ï̂ú ì˛y !ò Ï̂ã ˆÌ Ï̂Ñ˛£z x˛ôÓ̊ !Ó°ÏÎ̊ Óhfl$̨ Ï̂ì˛ ˛ô!Ó̊Óì≈̨ ò ¢yïò Ñ˛ Ï̂Ó̊–

(iii) Multi-user ~Ó̊ ¢%!Óïy ı Windows ~Ó̊ v z̨ß̈ì˛ì˛Ó̊ ¢Çfl˛ÒÓ̊íÜ%!ú Ï̂ì˛ (Windows NT, Windows XP) ~Ñ˛£z ¢y Ï̂Ì ~Ñ˛y!ïÑ˛

ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ñ˛yã Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

(iv) Multitasking ~Ó̊ ¢%!Óïy ı Windows x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛ Ï̂õ ̂ Ñ˛y Ï̂òy user ~Ñ˛£z ¢y Ï̂Ì ~Ñ˛y!ïÑ˛ Ñ˛yã ¢¡ôß̈ Ñ˛Ó̊ Ï̂ì˛ ̨ôy Ï̂Ó̊–

(v) Dynamic Data Exchange (DDE) : DDE ~Ó̊ ¢%!Óïy ÌyÑ˛yÎ̊ WindowsÈÙÈ~ â˛ Ï̂ú ~Ó̊Ñ˛õ ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊Ü%!úÓ̊ õ Ï̂ïƒ

v˛y›˛y xyîyò ≤Ãîyò Ñ˛Ó̊y ¢Ω˛Ó £Î̊–

(vi) Open Database Connectivity (ODBC) : WindowsÈÙÈ~ ODBCÈÙÈ̂ Ñ˛ Ñ˛y Ï̂ã úy!Ü Ï̂Î̊ ̂ Ñ˛y Ï̂òy xƒy!≤’ Ï̂Ñ˛üò myÓ̊y ̃ ì˛!Ó̊

Ñ˛Ó̊y v˛y›˛y Ï̂Ó Ï̂¢Ó̊ ¢y£y Ï̂Îƒ xòƒ xƒy!≤’ Ï̂Ñ˛üò ˆÎõò ˜ì˛!Ó̊ Ñ˛Ó̊y ÎyÎ̊ ˆì˛õò£z ~ Ï̂Ñ˛ xòƒ xƒy!≤’ Ï̂Ñ˛ü Ï̂ò ÓƒÓ£yÓ̊Á Ñ˛Ó̊y ÎyÎ̊–

(vii)Plug and Play : ~£z ˜Ó!ü Ï̂T˛ƒÓ̊ ãòƒ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢ Ï̂AÜ Î%=˛ Îs f̨yÇüÜ%!ú ˆÎõò CDÈÙÈv»̨ y£z¶˛ñ õ!ò›˛Ó̊ñ ¢yv z̨u˛ Ñ˛yv≈̨ ñ

fl˛ô#Ñ˛yÓ̊ ≤Ã¶,̨ !ì˛ ˆÎyÜ Ñ˛Ó̊yÓ̊ ãòƒ xyúyîy¶˛y Ï̂Ó ˆÑ˛y Ï̂òy ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ £zòfi›˛ú Ñ˛Ó̊yÓ̊ îÓ̊Ñ˛yÓ̊ £Î̊ òy–
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!úòy: x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ (Linux Operating System)
Windows ~Ó̊ õì˛£z LinuxÁ ~Ñ˛!›˛ Multi user, Multi tasking x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ– Ñ˛y Ï̂ãÓ̊ !¶˛!_ Ï̂ì˛ ~£z x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ Ï̂Ñ˛

â˛yÓ̊!›˛ ˆúÎ̊y Ï̂Ó̊ (layer) ¶˛yÜ Ñ˛Ó̊y ÎyÎ̊ ÈÙÙÙÈ Ñ˛y Ï̂í≈ú (kernel)ñ ˆüú (shell)ñ ˛ö˛y£zú fi› Δ̨yÑ˛â˛yÓ˚ (file structure) ~ÓÇ £zv z̨!›˛!ú!›˛¢

(utilities)– ~Ü%!úÓ̊ õ Ï̂ïƒ õ)ú¶˛yÜ £ú Ñ˛y Ï̂í≈ú Îy ˆ≤Ãy@˘Ãyõ Ï̂Ñ˛ â˛yúyÎ̊ ~ÓÇ !Ó!¶˛ß̈ £yv≈̨ ÁÎ̊ƒyÓ̊Ü%!ú Ï̂Ñ˛ ˛ô!Ó̊â˛yúòy Ñ˛ Ï̂Ó̊– 1992

¢y Ï̂úñ !úòy¢ ̂ ›˛yÓ̊ ¶˛y”˛ Ñ˛y Ï̂ò≈ú Óyãy Ï̂Ó̊ xy Ï̂òò– GNU òy Ï̂õÓ̊ ~Ñ˛!›˛ ¢ÇfiÌy Ñ˛y Ï̂í≈̂ ÏúÓ̊ ¢y Ï̂Ì ̂ üúñ ö˛y£zú fi› Δ̨yÑ˛â˛yÓ̊ñ £zv z̨!›˛!ú!›˛¢

ˆÎyÜ Ñ˛ Ï̂Ó̊ ~ Ï̂Ñ˛ ~Ñ˛y Ï̂Ì≈ ¢¡ô)í≈ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ̊ Ó̊)̨ ô ̂ îÎ̊– ̂ üú ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ ¢ Ï̂AÜ ¢Ç Ï̂ÎyÜ Ó̊«˛y Ñ˛ Ï̂Ó̊– ~!›˛ ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂îÓ̊

Ñ˛yäÈ ˆÌ Ï̂Ñ˛ !ò Ï̂î≈ü @˘Ã£í Ñ˛ Ï̂Ó̊ ~ÓÇ !ò Ï̂î≈üÜ%!ú Ï̂Ñ˛ Ñ˛y Ï̂í≈̂ ÏúÓ̊ Ñ˛y Ï̂äÈ ˛ôy!‡˛ Ï̂Î̊ ˆîÎ̊– ö˛y£zú fi› Δ̨yÑ˛â˛yÓ̊ !‡˛Ñ˛ Ñ˛ Ï̂Ó̊ !v˛ Ï̂fl˛ÒÓ̊ õ Ï̂ïƒ ö˛y£zú

Ñ˛#¶˛y Ï̂Ó ¢ÇÓ̊!«˛ì˛ £ Ï̂Ó– ≤ÃÌõ!î Ï̂Ñ˛ !úòy: x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ Ñ˛õyu˛ ˆÓ¢‰v ‰̨£z !äÈú– Óì≈̨ õy Ï̂ò !úòy Ï̂: GUI ÓƒÓ£yÓ̊ Ñ˛Ó̊y £ Ï̂FäÈ–

!úòy Ï̂:Ó̊ ≤Ãïyò !Ó Ï̂ü°Ïc £ú ~!›˛ ~Ñ˛!›˛ open source x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ– ~!›˛ open source £ÁÎ̊yÎ̊ ¢Óy£z ~!›˛ Ï̂Ñ˛ fl ∫̨FäÈ Ï̂®

ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ~ÓÇ ≤Ã Ï̂Î˚yãòõì˛ ˛ô!Ó˚Óì≈̨ òÁ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– !úòy: £zr›˛yÓ˚̂ Ïò Ï̂›˛ ¢£ã ≤Ãy˛ôƒ ~ÓÇ ¢Ñ˛ Ï̂úÓ˚ ãòƒ v z̨ß√%=˛

£ÁÎ̊yÎ̊ ~!›˛ Ï̂Ñ˛ !ò Ï̂ãÓ̊ ˆõ!ü Ï̂ò v˛yv z̨ò Ï̂úyv˛ Ñ˛Ó̊yÓ̊ ãòƒ ˆÓ!üÓ̊¶˛yÜ ˆ«˛ Ï̂e£z ˆÑ˛y Ï̂òy ÖÓ̊â˛ Ñ˛Ó̊ Ï̂ì˛ £Î̊ òy– Î!î !úòy Ï̂:Ó̊ CD
ÓyãyÓ̊ ˆÌ Ï̂Ñ˛ !Ñ˛ò Ï̂ì˛ £Î̊ ì˛yÓ̊ ÖÓ̊â˛Á x Ï̂òÑ˛ Ñ˛õ– ¶˛y£zÓ̊y¢ xyÑ ̨ õ Ï̂íÓ̊ ˆ«˛ Ï̂e xòƒyòƒ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ̊ ì%̨ úòyÎ̊ !úòy:

x Ï̂òÑ˛ ˆÓü# ≤Ã!ì˛ Ï̂Ó̊yï «˛õì˛y ¢¡ôß̈ Á !òÓ̊y˛ôî–

2.6 Ñ˛!¡ôv z̨›˛yÓ̊ ̂ ò›˛ÁÎ̊yÑ≈̨  (Computer Network)
î%£z Óy ì˛yÓ̊ x!ïÑ˛ autonomous Ñ˛!¡ôv z̨›˛yÓ̊ ÎÖò !Ó Ï̂ü°Ï ˆÑ˛yò õyïƒõ myÓ̊y !ò Ï̂ã Ï̂îÓ̊ õ Ï̂ïƒ Î%=˛ £ Ï̂Î̊ ˛ôÓ̊fl˛ô Ï̂Ó̊Ó̊ õ Ï̂ïƒ ì˛Ìƒ

xyîyò ≤Ãîyò Ñ˛Ó˚ˆÏì˛ ¢«˛õ £Î˚ ì˛Öò ¢õ@˘Ã !¢ˆÏfi›˛õ!›˛ˆÏÑ˛ Ñ˛!¡ôv˛z›˛yÓ˚ ˆò›˛ÁÎ̊yÑ≈˛ Óúy £Î˚– ˆò›˛ÁÎ˚yˆÏÑ≈˛Ó˚ Ñ˛!¡ôv˛z›˛yÓ˚Ü%!ú

autonomous £ÁÎ̊yÓ̊ xÌ≈ £ú ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ ˆÌ Ï̂Ñ˛ xòƒ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ Ñ˛Ö Ï̂òy£z !òÎ̊s f̨í Ñ˛Ó̊y Îy Ï̂Ó òy– ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊

ˆ«˛ Ï̂e Ñ˛!¡ôv z̨›˛yÓ̊Ü%!úÓ̊ ¢Ç Ï̂ÎyÜ õyïƒõ ̂ Ñ˛Óúñ x˛ô!›˛Ñ˛ƒyú ö˛y£zÓyÓ̊ ̂ Ñ˛Óú‰ñ õy£ẑ ÏÑ ̨ yÁ Ï̂Î̊¶˛ñ v z̨̨ ô@˘Ã£ £zì˛ƒy!î £ Ï̂ì˛ ̨ôy Ï̂Ó̊– ̂ ò›˛ÁÎ̊y Ï̂Ñ≈̨

¢ÇÎ%=˛ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú Ï̂Ñ˛ ˆòyv˛ (Node) Óy ÁÎ̊yÑ≈̨  ˆfi›˛üò (work station) Óúy £Î̊ ~ÓÇ ¢Ç Ï̂ÎyÜ õyïƒõ!›˛ Ï̂Ñ˛ Óúy £Î̊ Com-
munication Channel– ü%ï% Ñ˛!¡ôv z̨›˛yÓ̊£z òÎ̊ xòƒyòƒ ˛ôy!Ó̊˛ôy!Ÿª≈Ñ˛ Îs f̨y!îÁ (Peripherals) ˆò›˛ÁÎ̊yÑ≈̨  !¢ Ï̂fi›˛ Ï̂õ Î%=˛ ÌyÑ˛ Ï̂ì˛

˛ôy Ï̂Ó̊– ̂ ò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ¢%!ÓïyãòÑ˛ !Ó°ÏÎ̊ £ú ¢ÇÎ%=˛ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ ~ÓÇ !Ó!¶˛ß̈ «˛õì˛y ¢¡ôß̈ £ Ï̂ì˛ ̨ôy Ï̂Ó̊– ̂ ò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊

õyïƒ Ï̂õ ˆÎ ì˛ Ï̂ÌƒÓ̊ xyîyò ≤Ãîyò £Î̊ ì˛y !ú!Öì˛ ˆ›˛:›˛ñ ü∑ñ äÈ!Ó £zì˛ƒy!î £ Ï̂ì˛ ˛ôy Ï̂Ó̊– ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ˆòyv˛ Ü%!ú ¢ö‰̨ ›˛ÁÎ̊ƒyÓ ̊~ÓÇ

£yv≈̨ ÁÎ̊ƒyÓ̊ ¶˛yÜy¶˛y!Ü Ñ˛ Ï̂Ó̊ ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ì˛ Ï̂Ó ˆ¢Ü%!úÓ̊ õ Ï̂ïƒ ¢Ç Ï̂ÎyÜ ÓƒÓfiÌy !Ó˛ôÎ≈hfl˛ £ Ï̂ú ˆò›˛ÁÎ̊yÑ≈̨  Ñ˛yã Ñ˛ Ï̂Ó̊ òy–

ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ≤Ã Ï̂Î̊yãò#Î̊ Îs f̨̨ ôy!ì˛ ~ÓÇ Ó̊«˛íy Ï̂Ó«˛ Ï̂íÓ̊ ãòƒ ˛ôÎ≈yÆ x Ï̂Ì≈Ó̊ ≤Ã Ï̂Î̊yãò–

2.6.1 Ñ˛!¡ôv z̨›˛yÓ̊ ̂ ò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ≤Ã Ï̂Î̊yãò#Î̊ì˛y (Advantages of Computer Network)
Ñ˛!¡ôv z̨›˛yÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ¢%!ÓïyÜ%!ú ò# Ï̂â˛ Óí≈òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

!Ó̊ Ï̂¢y¢≈ ˆüÎ̊y!Ó̊Ç (Resource Sharing) : !Ó!¶˛ß̈ ˆ≤Ãy@˘Ãyõñ îy!õ Îs f̨yÇü SˆÎõò !≤Ãr›˛yÓ̊ñ fl˛ÒƒyòyÓ̊ £zì˛ƒy!îV ~ÓÇ v˛y›˛y Óy ì˛Ìƒ

ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  xÓ!fiÌì˛ ¢õhfl˛ Ñ˛!¡ôv z̨›˛yÓ̊ ˆÌ Ï̂Ñ˛ ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊y (user) ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

£y£z !Ó̊úy Ï̂Î̊!Ó!ú!›˛ (High Reliability) : ˆÎ Ï̂£ì%̨  Ü%Ó̊%c˛ô)í≈ ö˛y£zúÜ%!ú ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ~Ñ˛y!ïÑ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ˆfi›˛yÓ̊ Ñ˛ Ï̂Ó̊ Ó̊yÖy

ÎyÎ̊ñ ö˛ Ï̂ú ̂ Ñ˛yò ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ !ÓÑ˛ú £ Ï̂ú xòƒ ~Ñ˛!›˛ ̂ Ì Ï̂Ñ˛ ̇  ¢õhfl˛ Ü%Ó̊%c˛ô)í≈ ì˛Ìƒy!î ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊– xÌ≈yÍ ì˛ Ï̂ÌƒÓ̊ !ÓÑ˛“

v z̨Í¢ ÌyÑ˛yÎ̊ ~Ó̊ !ÓŸªy¢ Ï̂ÎyÜƒì˛y v z̨Fâ˛õy Ï̂òÓ̊ £Î̊–

ˆfl˛Ò Ï̂ú!Ó!ú!›˛ (Scalability) : Ñ˛y Ï̂ãÓ̊ â˛y˛ô Ó,!Âï ˆ˛ô Ï̂ú ˆò›˛ÁÎ̊yÑ≈̨  !¢ Ï̂fi›˛ Ï̂õÓ̊ Ñ˛yÎ≈ƒ«˛õì˛y Á î«˛ì˛y ~Ñ˛£z Ó̊yÖ Ï̂ì˛ Óy Ó,!Âï Ñ˛Ó̊ Ï̂ì˛

x!ì˛!Ó̊=˛ ≤Ã Ï̂¢¢Ó̊ ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊– ~Ó̊ ö˛ Ï̂ú x!ì˛!Ó̊=˛ ÁÎ̊yÑ≈̨  ˆúyv˛ ¢yõyú ˆîÁÎ̊y ÎyÎ̊–

£z!ã Ñ˛!õv z̨!ò Ï̂Ñ˛üò (Easy Communication) : ˆò›˛ÁÎ̊yÑ≈̨  ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ î%£z Óy ì˛ Ï̂ì˛y!ïÑ˛ Óƒ!=˛ Óy !Ó!¶˛ß̈ ¢ÇfiÌy ¢£ Ï̂ã£z

!ò Ï̂ã Ï̂îÓ̊ õ Ï̂ïƒ ˆÎyÜy Ï̂ÎyÜ fiÌy˛ôò Ñ˛ Ï̂Ó̊ ì˛Ìƒy!î xyîyò ≤Ãîyò Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– £zÈÙÈˆõúñ !¶˛!v˛Á Ñ˛òö˛y Ï̂Ó̊™ñ â˛ƒy!›˛Ç £zì˛ƒy!î ˆò›˛ÁÎ̊yÑ≈̨

˛ô!Ó̊ Ï̂¢Óy ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ ~Ñ˛ãò x Ï̂òƒÓ̊ ¢ Ï̂AÜ ˆÎ ˆÑ˛y Ï̂òy ¢õÎ̊ ˆÎyÜy Ï̂ÎyÜ Ó̊«˛y Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–
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£y£z !¢!Ñ˛v z̨!Ó̊!›˛ (High Security) : ̂ ò›˛ÁÎ̊y Ï̂Ñ≈̨  ì˛Ìƒ Î Ï̂ÌT˛ ¢%Ó̊!«˛ì˛ Ìy Ï̂Ñ˛– ̂ Î ̂ Ñ˛v z̨ £zFäÈy Ñ˛Ó̊ Ï̂ú£z ì˛y òT˛ Ñ˛ Ï̂Ó̊ !î Ï̂ì˛ ̨ ôy Ï̂Ó̊ òy–

xy!Ì≈Ñ˛ ˆúòˆÏîò (Money Transaction) : ˆò›˛ÁÎ˚yÑ≈˛ ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚ ˆÑ˛yò Óƒ!=˛ ¢£ˆÏã£z ì˛yÓ˚ !Ó!¶˛ß¨ !Óú ˆ˛ôˆÏõr›˛ñ

ÓƒyÇÑ˛ÈÙÈxƒyÑ˛yv z̨r›˛ Á ú!@¿ õƒy Ï̂òã Ñ˛Ó̊y £zì˛ƒy!î Ñ˛yãÜ%!ú Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– Óì≈̨ õy Ï̂ò ˆüÎ̊yÓ̊ ÓyãyÓ̊ñ Ñ˛!¡ôv z̨›˛yÓ̊ ˆò›˛ÁÎ̊yÑ≈̨  ÓƒÓfiÌy

äÈyv˛̧y xâ˛ú–

ˆ£yõ ü!˛ôÇ (Home Shopping) : ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  v z̨̨ ô!fiÌì˛ !Ó!¶˛ß̈ ¢ÇfiÌy Óy ˆÑ˛y¡ôyò#Ó̊ ¢ Ï̂AÜ ˆÎyÜy Ï̂ÎyÜ fiÌy˛ôò Ñ˛ Ï̂Ó̊ á Ï̂Ó̊

Ó Ï̂¢£z ≤Ã Ï̂Î̊yãò#Î̊ !ã!ò¢˛ôe ˆÑ˛òy ÎyÎ̊–

ì˛Ìƒ ¢Ç@Ã̆£ Á ÓƒÓ£yÓ̊ (Information Collection and Use) : Á Ï̂Î̊Ó¢y£z›˛ ÓƒÓ£yÓ̊ Ñ˛̂ ÏÓ̊ !Ó!¶˛ß̈ !Ó°ÏÎ̊ñ ˆÎõò !ü“ñ Óy!íãƒñ fl ∫̨yfiÌƒñ

!ü«˛yñ £z!ì˛£y¢ñ !ÓK˛yòñ ˆÖúyï)úyñ ºõí £zì˛ƒy!î ¢ÇÑ ̨ yhs˛ !Ó!¶˛ß̈ ì˛Ìƒy!î ¢Ç@˘Ã£ñ K˛yò úy¶˛ Á ÓƒÓ£yÓ̊ Ñ˛Ó̊y Óì≈̨ õy Ï̂ò Ö%Ó£z ¢£ã–

!Ó Ï̂òyîò (Entertainment) : !â˛_ !Ó Ï̂òyî Ï̂ò ˆò›˛ÁÎ̊yÑ≈̨  ˛ô!Ó̊ Ï̂¢ÓyÓ̊ ÓƒÓ£yÓ̊ Ñ ̨ õü£z Ó,!Âï ˛ôy Ï̂FäÈ– £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ õyïƒ Ï̂õ Üyò

ˆüyòyñ !¢ Ï̂òõy ˆîÖyñ ˆÜõ ˆÖúy £zì˛ƒy!î ~Öò Ö%Ó£z ¢£ã Óƒy˛ôyÓ̊–

2.6.2 ˆò›˛ÁÎ̊yÑ≈̨  xy!Ñ≈̨ Ï̂›˛Ñ˛â˛yÓ̊ (Network Architecture)
ˆÑ˛y Ï̂òy ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  Ñ˛# ïÓ̊ Ï̂òÓ̊ Ñ˛!¡ôv z̨›˛yÓ̊ xy Ï̂äÈñ ˆò›˛ÁÎ̊yÑ≈̨ !›˛ Ñ˛# v ẑ̨ Ïj Ï̂üƒ ÓƒÓ£,ì˛ £Î̊ñ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ xyÑ˛yÓ̊ Ñ˛ì˛ Óv˛̧ñ ˆÑ˛yò

ˆÑ˛w#Î̊ !òÎ̊s f̨í ÓƒÓfiÌy xy Ï̂äÈ !Ñ˛òyñ ~£z ¢õhfl˛ ̃ Ó!ü Ï̂T˛ƒÓ̊ !¶˛!_ Ï̂ì˛ Ñ˛!¡ôv z̨›˛yÓ̊ ̂ ò›˛ÁÎ̊yÑ≈̨  ≤Ãïyò î%!›˛ ̂ ◊!í Ï̂ì˛ !Ó¶˛=˛ ÈÙÙÙÈ Ñœ̨ y Ï̂Î̊r› Ę̀ÙÈ¢y¶≈̨ yÓ̊

ˆò›˛ÁÎ˚yÑ≈̨  (Client-Server Network) ~ÓÇ !˛ôÎ̊yÓ̊ÈÙÈ›%̨ ÈÙÈ!˛ôÎ̊yÓ̊ ̂ ò›˛ÁÎ̊yÑ≈̨  (Peer-to-Peer Network)– !ò Ï̂¡̈ ~Ü%!ú Óí≈òy Ñ˛Ó̊y

£ Ï̂Î˚̂ ÏäÈ–

Ñœ̨ y Ï̂Î̊r›˛ÈÙÈ¢y¶≈̨ yÓ̊ ̂ ò›˛ÁÎ̊yÑ≈̨  (Client-Server Network)
~£z ïÓ̊ Ï̂òÓ̊ ̂ ò›˛ÁÎ̊y Ï̂Ñ≈̨  ~Ñ˛!›˛ v z̨Fâ˛ «˛õì˛y¢¡ôß̈ ~ÓÇ v z̨Fâ˛ ̂ fi›˛y Ï̂Ó̊ã «˛õì˛y

Î%=˛ ˆÑ˛w#Î̊ Ñ˛!¡ôv z̨›˛yÓ̊ Ìy Ï̂Ñ˛ Îy Ï̂Ñ˛ Óúy £Î̊ ¢y¶≈̨ yÓ˚ (Server)– ˆÑ˛w#Î̊

!òÎ̊s f̨í ÓƒÓfiÌyÓ̊ ãòƒñ £yv≈̨ ÁÎ̊ƒyÓ̊ Á ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ ˆüÎ̊yÓ̊ Ñ˛Ó̊yÓ̊ ãòƒ ~ÓÇ

ì˛ Ï̂ÌƒÓ̊ ¢%Ó̊«˛yÓ̊ ãòƒ ~£z ¢y¶≈̨ yÓ̊ Ï̂Ñ˛ ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊– ̂ ò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ xòƒyòƒ

Ñ˛õ ü!=˛üyú# Ñ˛!¡ôv z̨›˛yÓ̊ Óy ÁÎ̊yÑ≈̨ Ï̂fi›˛üò¢õ)£ ~£z ¢y¶≈̨ y Ï̂Ó̊Ó̊ ¢ Ï̂AÜ Î%=˛

Ìy Ï̂Ñ˛ ~ÓÇ ì˛y Ï̂îÓ̊ Óúy £Î̊ Ñœ̨ y Ï̂Î̊r›˛ (client)– ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ñœ̨ y Ï̂Î̊ Ï̂r›˛Ó̊

õyïƒ Ï̂õ£z ¢y¶ ≈̨yÓ̊ ˆ≤Ã!Ó̊ì˛ ì˛Ìƒ xƒyÑ˛ Ï̂¢¢ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– Ñœ̨ y Ï̂Î̊r›˛ÈÙÈ¢y¶≈̨ yÓ̊

ˆò›˛ÁÎ̊yÑ≈̨  õ)úì˛ ÓƒÓ£,ì˛ £Î̊ v˛y›˛y ~ÓÇ !Ó̊ Ï̂¢y¢≈ ˆüÎ̊y!Ó̊Ç ~Ó̊ ãòƒ– ≤ÃyÎ̊

¢õhfl˛ Ñ˛y Ï̂ãÓ̊ ãòƒ ≤Ã Ï̂Î̊yãò#Î̊ v˛y›˛y Á ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ ¢y¶≈̨ y Ï̂Ó̊ Ó̊yÖy Ìy Ï̂Ñ˛–

¢y¶ ≈̨y Ï̂Ó˚Ó˚ ¢ Ï̂AÜ Î%=˛ Ñœ̨ y Ï̂Î˚r›˛ Ñ˛õ‰!˛ôv z̨›˛yÓ˚Ü%!ú ~£z v˛y›˛y Á ¢ö‰̨ ›˛ÁÎ˚ƒyÓ˚

ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ì˛ Ï̂Ó ÓƒÓ£yÓ̊ Ñ˛Ó̊yÓ̊ ãòƒ xò%õ!ì˛ úy Ï̂Ü ~ÓÇ ì˛yÓ̊ ã Ï̂òƒ ¢y¶≈̨ y Ï̂Ó̊ ≤Ã Ï̂ì˛ƒÑ˛ Ñœ̨ y Ï̂Î̊r›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ãòƒ !ò!î≈T˛

xƒyÑ˛yv z̨r›˛ Á ˛ôy¢ÁÎ̊yv≈̨  Ìy Ï̂Ñ˛– Ñ˛yã xò%¢y Ï̂Ó̊ ¢y¶≈̨ yÓ̊ !Ó!¶˛ß̈ Ó̊Ñ˛ Ï̂õÓ̊ £Î̊ñ ˆÎõò ö˛y£zú ¢y¶ ≈̨yÓ̊ñ !≤Ãr›˛ ¢y¶≈̨ yÓ̊ñ ˆõ Ï̂¢ã ¢y¶ ≈̨yÓ̊ñ

v˛y›˛y Ï̂Ó¢ ¢y¶≈̨ yÓ̊ñ xƒy!≤’ Ï̂Ñ˛üò ¢y¶≈̨ yÓ̊ £zì˛ƒy!î–

Ñœ̨ y Ï̂Î̊r›˛ ¢y¶≈̨ yÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ¢%!Óïy Á x¢%!ÓïyÜ%!ú ò# Ï̂â˛ !ú!˛ôÓÂï Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

¢%!Óïy É

(i) ~£z ïÓ̊ Ï̂òÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ¢õhfl˛ Ñ˛!¡ôv z̨›˛yÓ̊ ¢y¶≈̨ yÓ̊ ˆÌ Ï̂Ñ˛ ˆv˛›˛yñ ˆ≤Ãy@˘Ãyõ Á !≤Ãr›˛yÓ̊ Ï̂Ñ˛ ¢%¤%̨ ¶˛y Ï̂Ó ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

(ii) ~£z ïÓ̊ Ï̂òÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  ¢y¶≈̨ yÓ̊ ¢¡ô)í≈ ˆò›˛ÁÎ̊yÑ≈̨ !›˛ Ï̂Ñ˛ ˛ô!Ó̊â˛yúòy Ñ˛ Ï̂Ó̊ Ó Ï̂ú ˆò›˛ÁÎ̊yÑ≈̨  !òÎ̊s f̨í Á Ó̊«˛íy Ï̂Ó«˛ Ï̂íÓ̊ Ñ˛yã!›˛

x Ï̂òÑ˛ ¢£ã £Î̊–

(iii) ¢õhfl˛ Ü%Ó̊%c˛ô)í≈ v˛y›˛y Á ¢ö‰̨ ›˛ÁÎ̊ƒy Ï̂Ó̊Ó̊ !òÎ̊s f̨í System Administrator ~Ó̊ £y Ï̂ì˛ Ìy Ï̂Ñ˛ Ó Ï̂ú ~£z ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ¢%Ó̊«˛y

ÓƒÓfiÌy!›˛ ¢%î,ë˛̧ £Î̊– ö˛ Ï̂ú ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ˆÑ˛y Ï̂òy Ñ˛!¡ôv z̨›˛yÓ̊ ~Ü%!ú Ï̂Ñ˛ Óîúy Ï̂ì˛ Óy òT˛ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ òy–

!â˛e 2.9 ı Ñœ˛yˆÏÎ˚r›˛ ¢y¶≈˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈˛
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(iv) ˆÓ!üÓ̊ ¶˛yÜ Ñœ̨ y Ï̂Î̊r›˛ ¢y¶≈̨ yÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  ¢y¶≈̨ y Ï̂Ó̊Ó̊ ÓƒyÑ˛ xy˛ô (backup) ˆòÁÎ̊yÓ̊ !Ó Ï̂ü°Ï ÓƒÓfiÌy xy Ï̂äÈ ~ÓÇ x Ï̂òÑ˛ ˆ«˛ Ï̂e£z

~£z ≤Ã!Ñ ̨ Î̊y!›˛ fl ∫̨Î̊Ç!Ñ ̨ Î̊–

(v) Ñœ̨ y Ï̂Î̊r›˛ ¢y¶≈̨ yÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ¢y¶ ≈̨y Ï̂Ó̊ ~Ñ˛y!ïÑ˛ !v˛fl˛Ò Ìy Ï̂Ñ˛ñ Ñ˛y Ï̂ã£z ~Ñ˛!›˛ !v˛fl˛Ò ˆÑ˛y Ï̂òy Ñ˛yÓ̊ Ï̂í òT˛ £ Ï̂ú xòƒ !v˛fl˛Ò ÓƒÓ£yÓ̊

Ñ˛Ó̊y ÎyÎ̊–

(vi) ~Ñ˛!›˛ Ñœ̨ y Ï̂Î̊r›˛ ¢y¶≈̨ yÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  Ñ˛ Ï̂Î̊Ñ˛ £yãyÓ̊ ÓƒÓ£yÓ̊Ñ˛yÓ̊# ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó̊– ~ì˛ ˆÓü# ¢ÇÖƒÑ˛ ÓƒÓ£yÓ̊Ñ˛yÓ̊# !˛ôÎ̊yÓ̊ÈÙÈ›%̨ ÈÙÈ!˛ôÎ̊yÓ̊

ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó̊ òy–

x¢%!Óïy É

(i) ~£z ïÓ̊ Ï̂òÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  ¢õ@˘Ã ˆò›˛ÁÎ̊yÑ≈̨ !›˛ ¢y¶≈̨ yÓ̊ myÓ̊y !òÎ̊!s f̨ì˛ £Î̊ Ó Ï̂ú ¢y¶≈̨ yÓ̊ v˛yv z̨ò £ Ï̂Î̊ ˆÜ Ï̂ú ¢õ@˘Ã ˆò›˛ÁÎ̊yÑ≈̨ !›˛ !ÓÑ˛ú

£ Ï̂Î̊ ˛ô Ï̂v˛̧–

(ii) ~£z ˆò›˛ÁÎ̊yÑ≈̨  ÓƒÓfiÌy!›˛ ã!›˛ú– ¢y¶≈̨ y Ï̂Ó̊ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ £zòfi›˛ú Ñ˛Ó̊yñ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ≤Ã!ì˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ãòƒ ˆ¢!›˛ Ï̂Ñ˛

configure Ñ˛Ó̊yñ ¢y¶≈̨ yÓ̊ ˆ≤Ãy@˘ÃyõÜ%!ú Ï̂Ñ˛ configure Ñ˛Ó̊yñ ¢%Ó̊«˛y ÓƒÓfiÌyÓ̊ Ó Ï̂®yÓhfl˛ Ñ˛Ó̊y ÈÙÙÙÈ ~£z ¢õhfl˛ !Ó°Ï̂ ÏÎ̊ Î Ï̂ÌT˛ ¢õÎ̊ Á

˛ô!Ó̊◊õ úy Ï̂Ü–

!˛ôÎ̊yÓ̊ ›%̨  !˛ôÎ̊yÓ̊ ˆò›˛ÁÎ̊yÑ≈̨  (Peer to Peer Network)
~£z ïÓ̊ Ï̂òÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ≤Ãïyò ˜Ó!üT˛ƒ £ú ~Öy Ï̂ò ˆÑ˛y Ï̂òy ¢y¶≈̨ yÓ̊ Ìy Ï̂Ñ˛ òy ~ÓÇ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ≤Ã!ì˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊£z ~Ñ˛£z Ó̊Ñ˛õ

Ü%Ó̊%c Á îy!Î̊c Óì≈̨ õyò– ≤Ã!ì˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊£z ~Ñ˛£z ¢ Ï̂AÜ ¢y¶≈̨ yÓ̊ Á Ñœ̨ y Ï̂Î̊r›˛ !£¢y Ï̂Ó Ñ˛yã Ñ˛Ó̊ Ï̂ì˛ ̨ôy Ï̂Ó̊– ̂ Ñ˛y Ï̂òy ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊

!v˛ Ï̂fl˛Ò ˆÎ v˛y›˛y Ìy Ï̂Ñ˛ ˆ¢Ü%!ú ˆüÎ̊yÓ̊ Ñ˛Ó̊yÓ̊ xò%õ!ì˛ !î Ï̂ú ì˛ Ï̂Ó£z xòƒ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú ˆ¢£z v˛y›˛y ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ Óy v˛y›˛y

!Ó!òõÎ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ~£z ïÓ̊ Ï̂òÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ¢%!Óïy Á x¢%!ÓïyÜ%!ú ò# Ï̂â˛ !ú!˛ôÓÂï Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

¢%!Óïy É

(i) ~£z ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ Ü‡˛ò Ö%Ó ¢£ã Á ¢Ó̊ú–

(ii) ~£z ïÓ˚̂ ÏòÓ˚ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨  ˆÑ˛yò ¢y¶≈̨ y Ï̂Ó˚Ó˚ ≤Ã Ï̂Î˚yãò £Î˚ òy ~ÓÇ ~äÈyv ¸̨y xyúyîy¶˛y Ï̂Ó ˆÑ˛y Ï̂òy ¢ö‰̨ ›˛ÁÎ˚ƒyÓ˚ £zòfi›˛ú Ñ˛Ó˚y Óy

ˆ¢Ü%!ú Ï̂Ñ˛ ̂ ò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ãòƒ configure Ñ˛Ó̊yÓ̊ ̂ Ñ˛y Ï̂òy ≤Ã Ï̂Î̊yãò £Î̊ òy– ì˛y£z System Administrator ~Ó̊Á ̂ Ñ˛y Ï̂òy ≤Ã Ï̂Î̊yãò

£Î̊ òy–

x¢%!Óïy É

(i) !˛ôÎ̊yÓ̊ ›%̨  !˛ôÎ̊yÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  ˆÑ˛y Ï̂òy ˆÑ˛w#Î̊ !òÎ̊s f̨í ÓƒÓfiÌy ˆò£z–

(ii) ~£z ïÓ̊ Ï̂òÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  v˛y›˛y ¢%Ó̊«˛y ÓƒÓfiÌy ≤ÃyÎ̊ ˆò£z Óú Ï̂ú£z â˛ Ï̂ú–

(iii) !˛ôÎ̊yÓ̊ ›%̨  !˛ôÎ̊yÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  ˛ô%̂ ÏÓ̊y ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ˆv˛›˛yÓ̊ ÓƒyÑ˛ xy Į̈̂ ôÓ̊ ˆÑ˛y Ï̂òy ÓƒÓfiÌy ˆò£z– ö˛ Ï̂ú ≤Ã!ì˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ãòƒ

xyúyîy¶˛y Ï̂Ó ÓƒyÑ˛xy˛ô ˆòÁÎ̊yÓ̊ ÓƒÓfiÌy Ñ˛Ó̊ Ï̂ì˛ £Î̊–

(iv) ~£z ïÓ̊ Ï̂òÓ̊ ˆò›˛ÁÎ̊yÑ≈̨  Ö%Ó ˆÓü# î)Ó̊ Ï̂cÓ̊ ãòƒ xyîü≈ òÎ̊–

(v) Ö%Ó ˆÓü# ¢ÇÖƒÑ˛ ÓƒÓ£yÓ̊Ñ˛yÓ̊# ~£z ïÓ̊ Ï̂òÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  ¢ÇÎ%=˛ £ Ï̂ì˛ ˛ôy Ï̂Ó̊ òy–

2.6.3 ˆò›˛ÁÎ̊yÑ≈̨  ˆ›˛y Į̈̂ ôyú!ã (Network Topology)
ˆÑ˛y Ï̂òy ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊ Á xòƒyòƒ Î Ï̂s f̨Ó̊ õ Ï̂ïƒ ì˛Ìƒ xyîyò ≤Ãîyò Ñ˛Ó̊ Ï̂ì˛ ˆÜ Ï̂ú

≤ÃÌ Ï̂õ ̂ ¢Ü%!ú Ï̂Ñ˛ ̨ôÓ̊fl˛ô Ï̂Ó̊Ó̊ ¢ Ï̂AÜ Î%=˛ Ñ˛Ó̊ Ï̂ì˛ £Î̊– ~Ñ˛!›˛ ̂ ò›˛ÁÎ̊y Ï̂Ñ≈̨  Ñ˛!¡ôv z̨›˛yÓ̊ Á xòƒyòƒ

Îs f̨y!î Ñ˛#¶˛y Ï̂Ó Î%=˛ Ñ˛Ó̊y £ Ï̂Ó ì˛yÓ̊ ãƒy!õ!ì˛Ñ˛ !Óòƒy¢ Ï̂Ñ˛ Óúy £Î̊ ˆò›˛ÁÎ̊yÑ≈̨  ˆ›˛y Į̈̂ ôyú!ã–

ˆò›˛ÁÎ̊yÑ≈̨  ˆ›˛y Į̈̂ ôyú!ã !ò¡̈!ú!Öì˛ ïÓ̊ Ï̂òÓ̊ £ Ï̂ì˛ ˛ôy Ï̂Ó̊– ˆÎõò ÈÙÙÙÈ

!â˛e 2.10 ı ̂ ò›˛ÁÎ˚yÑ≈̨  ̂ ›˛y Į̈̂ ôyú!ã
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• Óy¢ ̂ ›˛y Į̈̂ ôyú!ã (Bus Topology)
• fi›˛yÓ̊ ˆ›˛y Į̈̂ ôyú!ã (Star Topology)
• !Ó̊Ç ̂ ›˛y Į̈̂ ôyú!ã (Ring Topology)
• ̂ õü ̂ ›˛y Į̈̂ ôyú!ã (Mesh Topology) Á
• !› Δ̨ ̂ ›˛y Į̈̂ ôyú!ã (Tree Topology)

!Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ ˆ›˛y Į̈̂ ôyú!ãÓ̊ ãòƒ ≤Ã Ï̂Î̊yãò#Î̊ Îs f̨yÇüÁ !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ £Î̊– ~äÈyv˛̧y ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ õ Ï̂ïƒ !î Ï̂Î̊ ˆv˛›˛y xyîyò ≤Ãîyò

˛ôÂï!ì˛ Á !Ó!¶˛ß̈ ˆ›˛y Į̈̂ ôyú!ãÓ̊ ãòƒ xyúyîy £Î̊– ¢%ì˛Ó̊yÇ ˆÑ˛y Ï̂òy ~Ñ˛!›˛ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ãòƒ ÎÌyÎÌ ˆ›˛y Į̈̂ ôyú!ã !òÓ≈yâ˛ò Ö%Ó£z

Ü%Ó̊%c˛ô)í≈–

2.6.3.1 Óy¢ ˆ›˛y Į̈̂ ôyú!ã (Bus Topology)
Óy¢ ̂ ›˛y Į̈̂ ôyú!ã £ú ¢Ó Ï̂â˛ Ï̂Î̊ ¢Ó̊ú ̂ ›˛y Į̈̂ ôyú!ã– ~ Ï̂«˛ Ï̂e ~Ñ˛!›˛ õ)ú ì˛y Ï̂Ó̊Ó̊

¢ Ï̂AÜ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú Î%=˛ Ìy Ï̂Ñ˛– ~£z õ)ú ì˛yÓ̊!›˛ Ï̂Ñ˛ Óúy £Î̊ › Δ̨yAÑ˛ (Trunk)
Óy ÓƒyÑ˛ Ï̂Óyò (Backbone)– ~£z ˆ›˛y Į̈̂ ôyú!ã Ï̂ì˛ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ ˆÌ Ï̂Ñ˛

xyÓ̊ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ xƒy Ï̂v»̨ Ï̂¢ £ẑ ÏúÑ˛› Δ̨!òÑ˛ ¢Ç Ï̂Ñ˛ Ï̂ì˛Ó̊ õyïƒ Ï̂õ v˛y›˛y

˛ôy‡˛y Ï̂òy £Î̊– ~£z ¢Ç Ï̂Ñ˛ì˛ › Δ̨y Ï̂AÑ˛Ó̊ õ Ï̂ïƒ !î Ï̂Î̊ ÎyÓyÓ̊ ¢õÎ̊ ̂ Î Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊

xƒy Ï̂v»̨ Ï̂¢Ó̊ ¢ Ï̂AÜ ˆv˛›˛yÓ̊ xƒy Ï̂v»̨ ¢ !õ Ï̂ú ÎyÎ̊ñ ˆ¢£z Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ˆv˛›˛y â˛ Ï̂ú

ÎyÎ̊– Óy¢ ˆ›˛y Į̈̂ ôyú!ã Ï̂ì˛ ~Ñ˛£z ¢õ Ï̂Î̊ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊£z v˛y›˛y ˛ôy‡˛y Ï̂ì˛

˛ôyˆÏÓ˚– ì˛y£z ˆÑ˛yˆÏòy ~Ñ˛!›˛ Ñ˛!¡ôv˛z›˛yÓ˚ v˛y›˛y ˛ôy‡˛yˆÏòy ü%Ó˚% Ñ˛Ó˚ˆÏú xòƒ

Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú Ï̂Ñ˛ x Į̈̂ ô«˛y Ñ˛Ó̊ Ï̂ì˛ £Î̊– ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢ÇÖƒy Îì˛ Óy Ï̂v˛̧ ~£z queueÈÙÈÓ̊ ˛ô!Ó̊õyí ì˛ì˛ Óyv˛̧ Ï̂ì˛ Ìy Ï̂Ñ˛ñ

ö˛ Ï̂ú v˛y›˛y ˛ôy‡˛y Ï̂ì˛ ˆîÓ̊# £Î̊– Óy¢ ˆ›˛y Į̈̂ ôyú!ã Ï̂ì˛ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ ÖyÓ̊y˛ô £ Ï̂Î̊ ˆÜ Ï̂úÁ xòƒyòƒ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ v˛y›˛y ˛ôy‡˛y Ï̂ì˛

x¢%!Óïy £Î̊ òy– !Ñ˛hs$̨  › Δ̨y Ï̂AÑ˛Ó̊ ˆÑ˛y Ï̂òy ~Ñ˛!›˛ xÇü Î!î ÖyÓ̊y˛ô £ Ï̂Î̊ ÎyÎ̊ ì˛y£ Ï̂ú ˆ¢£z xÇ Ï̂üÓ̊ ˛ôÓ̊ ˆÌ Ï̂Ñ˛ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  Îì˛Ü%!ú

Ñ˛!¡ôv z̨›˛yÓ̊ xy Ï̂äÈ ˆ¢Ü%!ú xy Ï̂ÜÓ̊ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú ˆÌ Ï̂Ñ˛ !Ó!FäÈß̈ £ Ï̂Î̊ ˛ô Ï̂Ó̊– Óy¢ ˆÑ˛Óú ~Ñ˛y£z ¢Ó

ˆòyv˛ Ï̂Ñ˛ Î%=˛ Ó̊y Ï̂Öñ ö˛ Ï̂ú ~£z ̂ ›˛y Į̈̂ ôyú!ã Ï̂ì˛ ̂ äÈy Ï̂›˛y ̃ î Ï̂á≈ƒÓ̊ ̂ Ñ˛Ó‰̂ ÏúÓ̊ ≤Ã Ï̂Î̊yãò £Î̊– Óy¢ ̂ ›˛y Į̈̂ ôyú!ã

¢Ó̊ú £ Ï̂úÁ ˆîy°Ï Óy e%!›˛ Ö%§̂ Ïã ˆÓÓ̊ Ñ˛Ó̊y Ö%Ó£z Ñ˛!‡˛ò–

2.6.3.2 fi›˛yÓ̊ ˆ›˛y Į̈̂ ôyú!ã (Star Topology)
fi›˛yÓ̊ ˆ›˛y Į̈̂ ôyú!ãÓ̊ ˆ«˛ Ï̂e Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú ~Ñ˛!›˛ ˆÑ˛w#Î̊ !v˛¶˛y£ẑ Ï¢Ó̊ õyïƒ Ï̂õ ˛ôÓ̊fl˛ô Ï̂Ó̊Ó̊ ¢ Ï̂AÜ Î%=˛

Ìy Ï̂Ñ˛– ~£z ˆÑ˛w#Î̊ !v˛¶˛y£z¢!›˛ Ï̂Ñ˛ £yÓ (Hub) Óúy £Î̊– £yÓ ~Öy Ï̂ò ˆò›˛ÁÎ̊yÑ≈̨ !›˛ Ï̂Ñ˛ !òÎ̊s f̨í Ñ˛ Ï̂Ó̊–

ˆÎ Ñ˛!¡ôv z̨›˛yÓ̊ v˛y›˛y ˛ôy‡˛yÎ̊ñ ˆ¢£z Ñ˛!¡ôv z̨›˛yÓ̊ ˆÌ Ï̂Ñ˛ ¢Ç Ï̂Ñ˛ì˛ ≤ÃÌ Ï̂õ £yÓÈÙÈ~ xy Ï̂¢ ~ÓÇ ì˛yÓ̊˛ôÓ̊ £yÓ

ˆÌ Ï̂Ñ˛ xòƒ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ÎyÎ̊– fi›˛yÓ̊ ˆ›˛y Į̈̂ ôyú!ãÓ̊ ~Ñ˛!›˛ ¢%!Óïy £ú v˛y›˛y xyîyò ≤Ãîyò £yÓÈÙÈ~Ó̊ õyïƒ Ï̂õ ˆÑ˛w#Î̊¶˛y Ï̂Ó !òÎ̊!s f̨ì˛

£Î̊– ~!›˛ xyÓyÓ̊ x¢%!ÓïyÓ̊Á Ó Ï̂›˛ Ñ˛yÓ̊í £yÓ Ñ˛yã òy Ñ˛Ó̊ Ï̂ú ̨ô%̂ ÏÓ̊y ̂ ò›˛ÁÎ̊yÑ≈̨ !›˛£z !ÓÑ˛ú £ Ï̂Î̊ (Down) ÎyÎ̊– ì˛ Ï̂Óñ Óy¢ ̂ ›˛y Į̈̂ ôyú!ãÓ̊

õ Ï̂ì˛y ~Öy Ï̂òÁ ˆÑ˛y Ï̂òy ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ ÖyÓ̊y˛ô £ Ï̂Î̊ ˆÜ Ï̂úÁ ˆò›˛ÁÎ̊yÑ≈̨  Ñ˛yã Ñ˛ Ï̂Ó̊– fi›˛yÓ̊ ˆ›˛y Į̈̂ ôyú!ã Ï̂ì˛ x!ì˛!Ó̊=˛ Ñ˛!¡ôv z̨›˛yÓ̊

Î%=˛ Ñ˛Ó̊y ÎyÎ̊– ~Ñ˛!›˛ £yÓÈÙÈ~ ¢yïyÓ̊íì˛É 8!›˛ñ 16!›˛ Óy 32!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ úyÜy Ï̂òy ÎyÎ̊– ~Ó̊ ˆâ˛ Ï̂Î̊ ˆÓ!ü Ñ˛!¡ôv z̨›˛yÓ̊ Î%=˛ Ñ˛Ó̊ Ï̂ì˛

£ Ï̂ú £yÓ!›˛Ó̊ ¢ Ï̂AÜ xyÓ̊ ~Ñ˛!›˛ £yÓ úy!Ü Ï̂Î̊ !ò Ï̂ì˛ £Î̊– !mì˛#Î̊ £yÓ!›˛ Ï̂ì˛ xyÓyÓ̊ x Ï̂òÑ˛Ü%!ú Ñ˛!¡ôv z̨›˛yÓ̊ úyÜy Ï̂òy ÎyÎ̊– ~£z¶˛y Ï̂Ó

~Ñ˛y!ïÑ˛ £yÓ úy!Ü Ï̂Î̊ ˆò›˛ÁÎ̊yÑ≈̨ !›˛Ó̊ ˛ô!Ó̊!ï Óyv˛̧y Ï̂òy ÎyÎ̊–

2.6.3.3 !ÓÇ̊ ˆ›˛y Į̈̂ ôyú!ã (Ring Topology)
!Ó̊Ç ˆ›˛y Į̈̂ ôyú!ã Ï̂ì˛ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú ˛ôÓ̊fl˛ô Ï̂Ó̊Ó̊ ¢ Ï̂AÜ Ó,_yÑ˛y Ï̂Ó̊ Î%=˛ Ìy Ï̂Ñ˛– Ó,_yÑ˛yÓ̊ Ó Ï̂ú Óy¢ ˆ›˛y Į̈̂ ôyú!ãÓ̊ õì˛ ~Öy Ï̂ò ˆÑ˛yò

!â˛e 2.11ı Óy¢ ˆ›˛y Į̈̂ ôyú!ã

!â˛e 2.12ı fi›˛yÓ˚ ˆ›˛y Į̈̂ ôyú!ã
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õ%=˛ ≤Ãyhs˛ Ìy Ï̂Ñ˛ òy– ~£z ˆ›˛y Į̈̂ ôyú!ã Ï̂ì˛ ˆÑ˛y Ï̂òy ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ ˆÌ Ï̂Ñ˛ ˆÎ ¢Ç Ï̂Ñ˛ì˛ ˛˛ôy‡˛y Ï̂òy £Î̊

ˆ¢!›˛ ̂ ò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ≤Ã!ì˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õ Ï̂ïƒ !î Ï̂Î̊ ÎyÎ̊– ö˛ Ï̂ú ¢Ç Ï̂Ñ˛ Ï̂ì˛Ó̊ Á˛ôÓ̊ ≤Ã!ì˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊

!òÎ̊s f̨í Ìy Ï̂Ñ˛– ̂ Ñ˛y Ï̂òy ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ¢Ç Ï̂Ñ˛ì˛ xy¢yÓ̊ ̨ôÓ̊ñ ̂ ¢£z Ñ˛!¡ôv z̨›˛yÓ̊ ¢Ç Ï̂Ñ˛ì˛!›˛ Ï̂Ñ˛ äÈyv˛̧ Ï̂ú

ì˛ Ï̂Ó ì˛y ˛ô Ï̂Ó˚Ó˚ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– !Ó˚Ç ~Ó˚ õ Ï̂ïƒ xÓ!fiÌì˛ ≤Ã Ï̂ì˛ƒÑ˛!›˛ !v˛¶˛y£ẑ Ï¢Ó˚ ¢ Ï̂AÜ

~Ñ˛!›˛ Ñ˛ Ï̂Ó̊ !Ó̊!˛ô›˛yÓ̊ Î%=˛ Ìy Ï̂Ñ˛– Î!î ˆÑ˛y Ï̂òy Ñ˛!¡ôv z̨›˛yÓ̊ ˆÑ˛y Ï̂òy ¢Ç Ï̂Ñ˛ì˛ @˘Ã£í Ñ˛ Ï̂Ó̊ Á ˆî Ï̂Ö ˆÎ

¢Ç Ï̂Ñ˛ì˛!›˛ ˆ¢£z !v˛¶˛y£ẑ Ï¢Ó̊ ãòƒ òÎ̊ ì˛Öò ˆ¢£z !v˛¶˛y£ẑ Ï¢Ó̊ ¢ Ï̂AÜ Î%=˛ !Ó̊!˛ô›˛yÓ̊ «˛#í ¢Ç Ï̂Ñ˛ì˛ Ï̂Ñ˛

ˆãyÓ̊y Ï̂úy Ñ˛ Ï̂Ó̊ ì˛ Ï̂Ó ˛ô Ï̂Ó̊Ó̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ˛ôy‡˛yÎ̊– xòƒyòƒ ˆ›˛y Į̈̂ ôyú!ãÓ̊ ì%̨ úòyÎ̊ !Ó̊Ç ˆ›˛y Į̈̂ ôyú!ã

fiÌy˛ôò Ñ˛Ó̊y x Ï̂òÑ˛ ¢£ã– ˆÎ Ï̂£ì%̨  ≤Ã Ï̂ì˛ƒÑ˛!›˛ !v˛¶˛y£z¢ ì˛yÓ̊ ˛ôy Ï̂üÓ̊ !v˛¶˛y£ẑ Ï¢Ó̊ ¢ Ï̂AÜ Î%=˛ ì˛y£z ~£z

ïÓ̊ Ï̂òÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  !Ñ˛ä%È ˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú ˆÑ˛Óúõye î%!›˛ Ñ˛y Ï̂òÑ˛ü Ï̂òÓ̊ ˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊ Ï̂ì˛ £Î̊–

!Ó̊Ç ˆ›˛y Į̈̂ ôyú!ãÓ̊ x¢%!Óïy £ú ˆÎ ˆÑ˛y Ï̂òy ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ ÖyÓ̊y˛ô £ Ï̂ú ˛ô%̂ ÏÓ̊y ˆò›˛ÁÎ̊yÑ≈̨ £z !ÓÑ˛ú £ Ï̂Î̊ ˛ô Ï̂Ó̊–

2.6.3.4 ˆõü ˆ›˛y Į̈̂ ôyú!ã (Mesh Topology)
ˆõü ˆ›˛y Į̈̂ ôyú!ã Ï̂ì˛ ≤Ã!ì˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ xòƒ ¢ÓÑ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢ Ï̂AÜ ì˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ xyúyîy

xyúyîy¶˛yˆÏÓ Î%=˛ ÌyˆÏÑ˛– v˛y›˛y xyîyò ≤ÃîyˆÏòÓ˚ ãòƒ ˆõü ˆ›˛yˆÏ˛ôyú!ã ¢ÓˆÏâ˛ˆÏÎ˚ !ò¶≈˛Ó˚ˆÏÎyÜƒ–

ˆÑ˛y Ï̂òy Ñ˛!¡ôv z̨›˛yÓ̊ ˆÌ Ï̂Ñ˛ ˆÎ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ v˛y›˛y ˛ôy‡˛y Ï̂ì˛ £ Ï̂Ó v˛y›˛y ¢Ó̊y¢!Ó̊ ˆ¢£z Ñ˛!¡ôv z̨›˛y Ï̂Ó̊

ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊ Óy xòƒ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õÁ ˆ¢£z Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊– ~Öy Ï̂ò ¢%!Óïy £úñ

~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢ Ï̂AÜ xyÓ̊ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ ˆÎ Ï̂£ì%̨  ¢Ω˛yÓƒ ¢õhfl˛ ˛ô Ï̂Ì ì˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ Î%=˛

Ìy Ï̂Ñ˛ñ ì˛y£z ˆÑ˛y Ï̂òy ~Ñ˛!›˛ ¢Ç Ï̂ÎyÜ !Ó!FäÈß̈ £ Ï̂úÁ xòƒ ˛ô Ï̂Ì v˛y›˛y ¢!‡˛Ñ˛ xƒy Ï̂v»̨ Ï̂¢ ˆ˛ôÔ§̂ ÏäÈ Ï̂ì˛

˛ôyˆÏÓ˚– ~£z ïÓ˚ˆÏòÓ˚ ˆ›˛yˆÏ˛ôyú!ãÓ˚ õ)ú x¢%!Óïy £ú ~ÖyˆÏò ì˛yˆÏÓ˚Ó˚ ¢ÇÖƒy ~ÓÇ I/O ˆ˛ôyˆÏ›≈˛Ó˚

¢ÇÖƒy x Ï̂òÑ˛ ˆÓ!ü £Î̊– Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢ÇÖƒy Îì˛ Óyv˛̧ Ï̂Ó ì˛y Ï̂Ó̊Ó̊ ¢ÇÖƒy ì˛yÓ̊ Ü%!íì˛ Ï̂Ñ˛ Ó,!Âï ˛ôy Ï̂Ó– ì˛y£z Ñ˛!¡ôv z̨›˛y Ï̂ÓÓ̊̊ ¢ÇÖƒy

x Ï̂òÑ˛ ˆÓ!ü £ Ï̂ú Óy Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú !Ó!¶˛ß̈ ãyÎ̊ÜyÎ̊ äÈ!v˛̧ Ï̂Î̊ ÌyÑ˛ Ï̂ú ~£z ïÓ̊ Ï̂òÓ̊ ˆ›˛y Į̈̂ ôyú!ã ˜ì˛!Ó̊ Ñ˛Ó̊y Ö%Ó ã!›˛ú £ Ï̂Î̊ î§yv˛̧yÎ̊–

~£z ïÓ̊ Ï̂òÓ̊ ˆ›˛y Į̈̂ ôyú!ã fiÌy˛ôò Ñ˛Ó̊y Ö%Ó£z ÓƒÎ̊Ó£%ú–

2.6.3.5 !› Δ̨ ˆ›˛y Į̈̂ ôyú!ã (Tree Topology)
òyõ ̂ Ì Ï̂Ñ˛£z fl˛ôT˛ ̂ Î !› Δ̨ ̂ ›˛y Į̈̂ ôyú!ã Ï̂ì˛ ̂ òyv˛Ü%!ú Ñ˛ Ï̂Î̊Ñ˛!›˛ hfl˛ Ï̂Ó̊ xÓfiÌyò

Ñ˛ Ï̂Ó̊– ≤ÃÌõ hfl˛ Ï̂Ó̊ Ìy Ï̂Ñ˛ õ)ú Ñ˛!¡ôv z̨›˛yÓ̊ Îy ¢y¶≈̨ y Ï̂Ó̊Ó̊ ¶)̨ !õÑ˛y ̨ôyúò Ñ˛ Ï̂Ó̊–

Ñœ̨ y Ï̂Î̊r›˛ ̂ òyv˛Ü%!ú ̨ô Ï̂Ó̊Ó̊ hfl˛ Ï̂Ó̊ õ)ú Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢y Ï̂Ì ̂ Ñ˛Ó‰̂ ÏúÓ̊ õyïƒ Ï̂õ

Î%=˛ Ìy Ï̂Ñ˛– xyÓyÓ̊ Á£z ̂ òyv˛Ü%!úÓ̊ üyÖy ̂ òyv˛¢õ)£ ̨ôÓ̊Óì≈̨ # hfl˛ Ï̂Ó̊ xÓfiÌyò

Ñ˛ Ï̂Ó̊ ˆÎÜ%!ú ˆÑ˛Ó‰̂ ÏúÓ̊ õyïƒ Ï̂õ ˙ ˆòyv˛!›˛Ó̊ ¢y Ï̂Ì Î%=˛ Ìy Ï̂Ñ˛– ~£z¶˛y Ï̂Ó

~Ñ˛ ~Ñ˛!›˛ hfl˛ Ï̂Ó̊Ó̊ ˆòyv˛ ˛ôÓ̊Óì≈̨ # hfl˛ Ï̂Ó̊Ó̊ ˆòy Ï̂v˛Ó̊ Úˆ˛ô Ï̂Ó̊r›˛Û !£¢y Ï̂Ó Ñ˛yã

Ñ˛ Ï̂Ó̊– ~£z ïÓ̊ Ï̂òÓ̊ ˆ›˛y Į̈̂ ôyú!ã Ï̂ì˛ õ)ú Ñ˛!¡ôv z̨›˛yÓ̊ ~ÓÇ !Ó!¶˛ß̈ hfl˛ Ï̂Ó̊Ó̊

ˆòy Ï̂v˛Ó̊ ¢y Ï̂Ì ≤Ã!ì˛!›˛ ˆòy Ï̂v˛Ó̊ ≤Ãì˛ƒ«˛ Óy ˛ô Ï̂Ó̊y«˛ ˆÎyÜy Ï̂ÎyÜ Óì≈̨ õyò–

~£z ˆò›˛ÁÎ̊yÑ≈̨ Ï̂Ñ˛ Hierarchical ˆò›˛ÁÎ̊yÑ≈̨ Á Óúy £Î̊– !› Δ̨ ˆò›˛ÁÎ̊yÑ≈̨

ˆ›˛yˆÏ˛ôyú!ã ì%˛úòyõ)úÑ˛ ˆÓ!ü î)Ó˚ ˛ôÎ≈hs˛ !Óhfl+˛ì˛ £ˆÏì˛ ˛ôyˆÏÓ˚– ~ˆÏ«˛ˆÏe ˆò›˛ÁÎ˚yÑ≈˛ ¢¡±¢yÓ˚í ¢£ãì˛Ó˚ £Î˚ Ñ˛yÓ˚í ~£z ïÓ˚ˆÏòÓ̊

ˆò›˛ÁÎ̊yÑ≈̨  v z̨̨ ôÈÙÈüyÖyÎ̊ !Ó¶˛=˛– ~£z ïÓ̊ Ï̂òÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  e%!›˛ !òï≈yÓ̊í Á ¢Ç Ï̂üyïò ¢£ãì˛Ó̊ Ñ˛yÓ̊í ˆÑ˛y Ï̂òy ~Ñ˛!›˛ Óy ~Ñ˛y!ïÑ˛ ˆòyv˛

õ)ú Ñ˛y‡˛y Ï̂õy ˆÌ Ï̂Ñ˛ !Ó!FäÈß̈ Ñ˛Ó̊y ¢£ã¢yïƒ– ~£z ˆ›˛y Į̈̂ ôyú!ãÓ̊ ≤Ãïyò x¢%!Óïy £ú ~Öy Ï̂ò õ)ú Ñ˛!¡ôv z̨›˛yÓ̊ !ÓÑ˛ú £ Ï̂Î̊ ˛ôv˛̧ Ï̂ú ¢õ@˘Ã

ˆò›˛ÁÎ̊yÑ≈̨ !›˛ x Ï̂Ñ˛ Ï̂ãy £ Ï̂Î̊ ˛ô Ï̂v˛̧– ~£z ïÓ̊ Ï̂òÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ Ñ˛y‡˛y Ï̂õyÁ ì%̨ úòyõ)úÑ˛¶˛y Ï̂Ó ã!›˛ú ~ÓÇ ~Öy Ï̂ò v˛y›˛y ≤ÃÓy Ï̂£Ó̊ Ü!ì˛Á

Ñ˛õ–

!â˛e 2.13ı !Ó˚Ç ˆ›˛y Į̈̂ ôyú!ã

!â˛e 2.14ı ˆõü ˆ›˛yˆÏ˛ôyú!ã

!â˛e 2.15ı !› Δ̨ ̂ ›˛y Į̈̂ ôyú!ã
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2.6.4 Ñ˛õ!˛ôv z̨›˛yÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ˆ◊í#!Ó¶˛yÜ (Types of Computer Network)
ˆ¶˛Ô Ï̂Üy!úÑ˛ xÓfiÌy Ï̂òÓ̊ !Óâ˛y Ï̂Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊ ˆò›˛ÁÎ̊yÑ≈̨  ≤Ãïyòì˛É î%£z ïÓ̊ Ï̂òÓ̊ £Î̊– ˆÎõòÈÙÙÙÈ

• ˆúyÑ˛yú ~!Ó̊Î̊y ˆò›˛ÁÎ̊yÑ≈̨  (Local Area Network Óy LAN) ~ÓÇ

• ÁÎ̊y£zv˛ ~!Ó̊Î̊y ˆò›˛ÁÎ̊yÑ≈̨  (Wide Area Network Óy WAN)
~äÈyv˛̧yÁ Ó̊ Ï̂Î̊ Ï̂äÈ ˆõ Ï̂› Δ̨y˛ô!ú›˛ò ~!Ó̊Î̊y ˆò›˛ÁÎ̊yÑ≈̨  (Metropolitan Area Network Óy MAN) Îy xy¢ Ï̂ú LAN ~Ó̊ Ó,£_Ó̊

¢Çfl˛ÒÓ˚í–

ˆúyÑ˛ƒyú ~!Ó̊Î̊y ˆò›˛ÁÎ̊yÑ≈̨  (Local Area Network Óy LAN)
LAN £ú ˆÎ Ï̂Ñ˛y Ï̂òy Ñ˛!¡ôv z̨›˛yÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ õ)ú !¶˛!_– ˆ¶˛Ô Ï̂Üy!úÑ˛¶˛y Ï̂Ó Ñ˛õ

î)Ó˚ˆÏc xÓ!fiÌì˛ xˆÏ˛ô«˛yÑ,˛ì˛ Ñ˛õ ¢ÇÖƒÑ˛ !Ó!¶˛ß¨ ïÓ˚ˆÏòÓ˚ Ñ˛!¡ôv˛z›˛yÓ˚ !¢ˆÏfi›˛õ

SÑ˛!¡ôv z̨›˛yÓ̊ Á xyò%°Ïy!AÜÑ˛ Îs f̨y!î ÎÌy !≤Ãr›˛yÓ̊ñ õ Ï̂v˛õ £zì˛ƒy!îV ì˛yÓ̊ Óy ˆÑ˛Óú‰

myÓ̊y ˛ôÓ̊fl˛ô Ï̂Ó̊Ó̊ ¢y Ï̂Ì Î%=˛ £ Ï̂Î̊ ì˛Ìƒ xyîyò ≤Ãîyò Ñ˛Ó̊ Ï̂ú ˆÎ ˆò›˛ÁÎ̊yÑ≈̨  ÓƒÓfiÌy

¢ÇÜ!‡˛ì˛ £Î̊ ì˛y Ï̂Ñ˛ ˆúyÑ˛yú ~!Ó̊Î̊y ˆò›˛ÁÎ̊yÑ≈̨  Óy LAN Óúy £Î̊– LAN ~Ó̊ î)Ó̊c

~Ñ˛!›˛ !Ó Ï̂Óâ˛ƒ !Ó°ÏÎ̊ Ñ˛yÓ̊í Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú ¢yïyÓ̊íì˛É ̂ Ñ˛Ó Ï̂úÓ̊ õyïƒ Ï̂õ Î%=˛ Ìy Ï̂Ñ˛–

LANÈÙÈ~Ó̊ !Óhfl+̨ !ì˛ ¢yïyÓ̊íì˛É 10 !õ›˛yÓ̊ ˆÌ Ï̂Ñ˛ 1 !Ñ˛ Ï̂úy!õ›˛y Ï̂Ó̊Ó̊ õ Ï̂ïƒ £Î̊– ~Ñ˛!›˛

≤Ã!ì˛¤˛y Ï̂òÓ̊ ¢ÓÑ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ Óy ~Ñ˛!›˛ Ó£%ì˛ú Óy!v˛̧Ó̊ !¶˛ì˛ Ï̂Ó̊Ó̊ ¢õhfl˛ ≤Ã!ì˛¤˛y Ï̂òÓ̊

¢õhfl˛ Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ñ ~õò!Ñ˛ ̨ôyüy˛ôy!ü ~Ñ˛y!ïÑ˛ Ó£%ì˛ú Óyv˛̧#Ó̊ ¢õhfl˛ Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛

LANÈÙÈ~Ó̊ ¢y£y Ï̂Îƒ Î%=˛ Ñ˛Ó̊y ÎyÎ̊– ¢yïyÓ̊íì˛É ˆÑ˛yÈÙÈ~!:Î̊yú ˆÑ˛Óú‰ (Co-axial
cable) LANÈÙÈ~ ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊– ¢yïyÓ̊í¶˛y Ï̂Ó LANÈÙÈ~Ó̊ Ü!ì˛ xÌ≈yÍ v˛y›˛y ˆ≤ÃÓ̊í £yÓ̊ 10-100 Mbps (Mega bits per
second)– LANÈÙÈ~ Î%=˛ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú !Ó!¶˛ß̈ ̂ ò›˛ÁÎ̊yÑ≈̨  ̂ ›˛y Į̈̂ ôyú!ãÓ̊ õyïƒ Ï̂õ (Bus, Ring, Star ≤Ã¶,̨ !ì˛) Î%=˛ Ìy Ï̂Ñ˛– LANÈÙÈ~Ó̊

≤Ãïyò ¢%!ÓïyÜ%!ú £ú ̂ ò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ Ü‡˛ò ¢Ó̊ú Á ¢£ãñ ̃ ì˛!Ó̊ ~ÓÇ Ó̊«˛íy Ï̂Ó«˛ Ï̂íÓ̊

ÖÓ̊â˛ Ñ˛õ ~ÓÇ ÓƒÓ£yÓ̊Ñ˛yÓ̊# ¢õhfl˛ Ñ˛!¡ôv z̨›˛yÓ̊ ~ÓÇ xyò%°Ïy!AÜÑ˛ Îs f̨y!î SˆÎõò

!≤Ãr›˛yÓ̊ñ £yv≈̨ !v˛fl˛Òñ õ Ï̂v˛õ £zì˛ƒy!îV ¶˛yÜy¶˛y!Ü Ñ˛ Ï̂Ó̊ ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

ˆõ Ï̂› Δ̨y˛ô!ú›˛yò ~!Ó˚Î˚y ˆò›˛ÁÎ˚yÑ≈̨  (Metropolitan Area Network Óy

MAN)
MAN £ú LANÈ ~Ó̊ ~Ñ˛!›˛ Ó,£_Ó̊ ¢Çfl˛ÒÓ̊í– ̂ Ñ˛y Ï̂òy Óv˛̧ ü£ Ï̂Ó̊Ó̊ õ Ï̂ïƒ xÓ!fiÌì˛

!Ó!¶˛ß̈ ≤Ãy Ï̂hs˛Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛õÜ%!ú Ï̂Ñ˛ ¢ÇÎ%=˛ Ñ˛ Ï̂Ó̊ ˆÎ ˆò›˛ÁÎ̊yÑ≈̨  ˜ì˛!Ó̊ £Î̊

ì˛y Ï̂Ñ˛£z MANÈ Óúy £Î̊– ¢%ì˛Ó̊yÇ MANÈ £ú ~Ñ˛£z ü£ Ï̂Ó̊ xÓ!fiÌì˛ ~Ñ˛y!ïÑ˛

LANÈÈÙÈ~Ó̊ ¢õß∫Î̊– ~Öy Ï̂òÁ ¢yïyÓ̊íì˛É LANÈÈÙÈ~Ó̊ õì˛ ~Ñ˛£z ≤ÃÎ%!=˛ ÓƒÓ£,ì˛

£Î̊– MAN 10-20 kmÈ xÓ!ï !Óhfl+̨ ì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó̊ ~ÓÇ LANÈ ~Ó̊ ˆÌ Ï̂Ñ˛ ~Ó̊

v˛y›˛y transmission ~Ó̊ Ü!ì˛ Ñ˛õ £Î̊– MANÈ ~ ˆÑ˛yÈÙÈ~!:Î̊yú ˆÑ˛Óúñ

ö˛y£zÓyÓ̊ x˛ô!›˛Ñ˛ ˆÑ˛Óú £zì˛ƒy!î myÓ̊y Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú Î%=˛ Ìy Ï̂Ñ˛– MANÈ

~Ó˚ Ü‡˛ò LANÈÈÙÈ~Ó˚ ˆÌˆÏÑ˛ xˆÏ˛ô«˛yÑ,˛ì˛ ã!›˛ú £Î˚ ~ÓÇ ~ˆÏ«˛ˆÏe ì˛Ìƒ

˛ô!Ó̊Ó£ Ï̂òÓ̊ ÖÓ̊â˛Á ˆÓ!ü £Î̊–

ÁÎ̊y£zv˛ ~!Ó̊Î̊y ̂ ò›˛ÁÎ̊yÑ≈̨  (Wide Area Network Óy WAN)
~£z ïÓ˚ˆÏòÓ˚ ˆò›˛ÁÎ˚yÑ≈˛ ÓƒÓfiÌy !Óhfl+˛ì˛ˆÏ«˛e ã%ˆÏv˛¸ ÓƒyÆ £Î˚– ≤ÃÑ,˛ì˛˛ôˆÏ«˛

ˆ¶˛Ô Ï̂Üy!úÑ˛¶˛y Ï̂Ó î)Ó̊Óì≈̨ #fiÌy Ï̂ò xÓ!fiÌì˛ LAN Óy MAN ~Ñ˛ Ï̂e ¢ÇÎ%=˛

!â˛e 2.16 ı úƒyò

!â˛e 2.17 ıÈõƒyò

!â˛e 2.18 ıÁÎ˚yò
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£ Ï̂Î̊ ˆÎ ˆò›˛ÁÎ̊yÑ≈̨  ÓƒÓfiÌyÓ̊ ãß√ ˆîÎ̊ ì˛y£z £ú WAN– ~£z ïÓ̊ Ï̂òÓ̊ ˆò›˛ÁÎ̊yÑ≈̨  ~Ñ˛!›˛ ˆîü Óy õ£y Ï̂îüÓƒy˛ô# !Óhfl+̨ ì˛ ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó̊–

fl ∫̨y¶˛y!ÓÑ˛¶˛y Ï̂Ó£z î)Ó̊c ~Öy Ï̂ò ~Ñ˛!›˛ ≤Ãïyò !Ó Ï̂Óâ˛ƒ !Ó°ÏÎ̊– ì˛y£z ¢Ç Ï̂ÎyÜ õyïƒõ!›˛Á xyúyîy £Î̊ ~ÓÇ x Ï̂òÑ˛ ˆ«˛ Ï̂e ~Ñ˛y!ïÑ˛ õyïƒõ

ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚– ˆÓ!üÓ˚¶˛yÜ ˆ«˛ Ï̂e WANÈÙÈ~Ó˚ ãòƒ ˆ›˛!ú Ï̂ö˛yò úy£zò Á õy£ẑ ÏÑ ̨ yÁ Ï̂Î˚¶˛ ~ÓÇ v z̨̨ ô@˘Ã£ ˆÎyÜy Ï̂ÎyÜ ÓƒÓfiÌyÓ˚

¢y£yÎƒ ˆòÁÎ̊y £Î̊– ~äÈyv˛̧y ¢õ%̂ ÏoÓ̊ ò# Ï̂â˛ ˛ôyì˛y ˆÑ˛Óú‰ úy£zò Ï̂Ñ˛Á ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊– WAN ~Ó̊ õyïƒ Ï̂õ£z ¢yÓ̊y !Ó Ï̂ŸªÓ̊ õ Ï̂ïƒ

ˆÎyÜy Ï̂ÎyÜ Ó̊«˛y Ñ˛Ó̊y ÎyÎ̊– £zr›˛yÓ̊ Ï̂ò›˛ £ú WANÈÙÈ~Ó̊ ¢Ó Ï̂â˛ Ï̂Î̊ ≤ÃÑ,̨ T˛ v z̨îy£Ó̊í– WANÈÙÈ~ î«˛ì˛y ì˛Ìy ¢%!ÓïyÓ̊ ¢y Į̈̂ ô Ï̂«˛ ÖÓ̊â˛

!òì˛yhs˛£z Ñ˛õ–

¢yÓ˚¢ÇˆÏ«˛˛ô

• ~£z xïƒy Ï̂Î̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ̂ õ Ï̂õy!Ó̊ñ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ ~ÓÇ Ñ˛!¡ôv z̨›˛yÓ̊ ̂ ò›˛ÁÎ̊yÑ≈̨  ¢¡ô Ï̂Ñ≈̨  !Óhfl Į̈y!Ó̊ì˛ xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

• Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˆõ Ï̂õy!Ó̊ Ï̂ì˛ v˛y›˛y ~ÓÇ ˆ≤Ãy@˘Ãyõ¢õ)£ ¢!M˛ì˛ Ìy Ï̂Ñ˛– ¢yïyÓ̊íì˛ ˆõ Ï̂õy!Ó̊ ≤Ãy£zõy!Ó̊ Á ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ~£z î%£z ≤ÃÑ˛y Ï̂Ó̊Ó̊

£Î̊– ≤Ãy£zõy!Ó̊ ˆõ Ï̂õy!Ó̊£z Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ≤ÃÑ,̨ ì˛ ˆÓ ò Îy äÈyv˛̧y Ñ˛!¡ôv z̨›˛yÓ̊ ¢â˛ú £ Ï̂ì˛ ˛ôy Ï̂Ó̊ òy– ≤Ãy£zõy!Ó̊  ˆõ Ï̂õy!Ó̊Ó̊ î%!›˛ xÇüÈÙÙÙÈ

xfiÌyÎ˚# ˆõˆÏõy!Ó˚ Óy RAM ~ÓÇ fiÌyÎ˚# ˆõˆÏõy!Ó˚ Óy ROM– Ñ˛!¡ôv˛z›˛yˆÏÓ˚Ó˚ ˆ¢ˆÏÑ˛u˛y!Ó˚ ˆõˆÏõy!Ó˚ˆÏì˛ ≤Ãâ%˛Ó˚ ì˛Ìƒ Á ˆ≤Ãy@˘Ãyõ

î#á≈fiÌyÎ̊# ¶˛y Ï̂Ó ˆfi›˛yÓ̊ Ñ˛Ó̊y ÎyÎ̊– xyÓyÓ̊ ~Öyò ˆÌ Ï̂Ñ˛ v˛y›˛y õ%̂ ÏäÈÁ ˆö˛úy ÎyÎ̊ x!ì˛ ¢£ Ï̂ã– £yv≈̨  !v˛fl˛Òñ öœ̨ !˛ô !v˛fl˛Òñ CD-ROM,
DVD £zì˛ƒy!î £ú ˛ô!Ó̊!â˛ì˛ ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆõ Ï̂õy!Ó̊– Ñ˛!¡ôv z̨›˛yÓ̊ ˆõ Ï̂õy!Ó̊Ó̊ «%̨ oì˛õ ~Ñ˛Ñ˛ £ú BIT Óy Binary Digit–

• Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ £ú ~õò ~Ñ˛!›˛ !¢ Ï̂fi›˛õ ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ Îy Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ Ñ˛yãÑ˛õ≈̂ ÏÑ˛ ¢yõ!@˘ÃÑ˛¶˛y Ï̂Ó !òÎ̊s f̨í

Ñ˛ Ï̂Ó˚– x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛õ òy ÌyÑ˛ Ï̂ú Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ Îs˛f˛ôy!ì˛ Óy ˆ≤Ãy@˘Ãyõ !î Ï̂Î˚ ˆÑ˛yò Ñ˛yã Ñ˛Ó˚y ÎyÎ˚ òy– x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛õ

£yv≈̨ ÁÎ̊ƒyÓ̊ Ï̂Ñ˛ !òÎ̊s f̨í Ñ˛ Ï̂Ó̊ ~ÓÇ Ñ˛yÎ≈ ¢¡ôyî Ï̂òÓ̊ ˛ô!Ó̊ Ï̂Óü ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊– DOS, WINDOWS ~ÓÇ LINUX £ú !ì˛ò!›˛ Ó£%ú

ÓƒÓ£,ì˛ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ–

• Ñ˛!¡ôv z̨›˛yÓ̊ ˆò›˛ÁÎ̊yÑ≈̨  £ú ~õò ~Ñ˛!›˛ ¢Ç Ï̂ÎyÜ ÓƒÓfiÌy ÎyÓ̊ õyïƒ Ï̂õ î%£z Óy ì˛yÓ̊ ˆÓü# Ñ˛!¡ôv z̨›˛yÓ̊ ˛ôÓ̊fl˛ô Ï̂Ó̊Ó̊ õ Ï̂ïƒ ì˛ Ï̂ÌƒÓ̊

xyîyò ≤Ãîyò Ñ˛ Ï̂Ó̊ ~ÓÇ !Ó̊ Ï̂¢y¢≈ ˆüÎ̊yÓ̊ Ñ˛ Ï̂Ó̊– ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú Ï̂Ñ˛ ˆòyv˛ Óy ÁÎ̊yÑ≈̨  ˆfi›˛üò Ó Ï̂ú ~ÓÇ ¢Ç Ï̂ÎyÜ õyïƒõ Ï̂Ñ˛

Óúy £Î̊ Ñ˛!õv z̨!ò Ï̂Ñ˛üò â˛ƒy Ï̂òú–

• ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ xy!Ñ≈̨ Ï̂›˛Ñ‰̨ â˛yÓ̊ xò%ÎyÎ̊# Ñ˛õ‰!˛ôv z̨›˛yÓ̊ ˆò›˛ÁÎ̊yÑ≈̨  î%£z ≤ÃÑ˛y Ï̂Ó̊Ó̊ ÈÙÙÙÈ Ñœ̨ y Ï̂Î̊r›˛ÈÈÙÙÈ¢y¶≈̨ yÓ̊ ˆò›˛ÁÎ̊yÑ≈̨  ~ÓÇ !˛ôÎ̊yÓ̊ÈÙÈ›%̨ ÈÙÈ!˛ôÎ̊yÓ̊

ˆò›˛ÁÎ̊yÑ≈̨ –

• ˆ›˛y Į̈̂ ôyú!ã £ú ˆÎ ˆÑ˛y Ï̂òy ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  Ñ˛!¡ôv z̨›˛yÓ̊ Á xòƒyòƒ Îs f̨yÇü Î%=˛ £ÁÎ̊yÓ̊ ãƒy!õ!ì˛Ñ˛ !Óòƒy¢– ˛ô!Ó̊!â˛ì˛ ˆò›˛ÁÎ̊yÑ≈̨

ˆ›˛y Į̈̂ ôyú!ãÜ%!ú £ú Óy¢ ˆ›˛y Į̈̂ ôyú!ãñ fi›˛yÓ̊ ˆ›˛y Į̈̂ ôyú!ãñ !Ó̊Ç ˆ›˛y Į̈̂ ôyú!ãñ ˆõü ˆ›˛y Į̈̂ ôyú!ã ~ÓÇ !› Δ̨ ˆ›˛y Į̈̂ ôyú!ã–

• ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ xyÎ̊ì˛ Ï̂òÓ̊ Á˛ôÓ̊ !¶˛!_ Ñ˛ Ï̂Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊ ˆò›˛ÁÎ̊yÑ≈̨  !ì˛ò ïÓ̊ Ï̂òÓ̊ £Î̊– ~Ü%!ú £úÈÙÙÙÈ Local Area Network
(LAN), Metropolitan Area Network (MAN) ~ÓÇ Wide Area Network (WAN)– Ñ˛õ î)Ó̊ Ï̂c xÓ!fiÌì˛ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú

LAN ~Ó̊ õyïƒ Ï̂õ Î%=˛ Ñ˛Ó̊y £Î̊– ¢yïyÓ̊íì˛É ˆÑ˛y Ï̂òy Óv˛̧ ü£ Ï̂Ó̊Ó̊ !Ó!¶˛ß̈ fiÌy Ï̂òÓ̊ Ñ˛!¡ôv z̨›˛yÓ̊Ü%!ú Ï̂Ñ˛ MANÈÙÈ~Ó̊ õyïƒ Ï̂õ Î%=˛ Ñ˛Ó̊y

£Î̊– WAN ~Ó̊ !Óhfl+̨ !ì˛ !ÓŸªÓƒy˛ô#– WAN ~Ó̊ ¢Ó Ï̂â˛ Ï̂Î̊ ¶˛y Ï̂úy v z̨îy£Ó̊í £ú Internet–

Ü%Ó̊%c˛ô)í≈ ü∑ (Key words)
Primary Memory, Secondary / Auxiliary Memory, RAM, ROM, Static RAM, Dynamic RAM, PROM, EPROM,
Hard Disk, Floppy Disk, CD-ROM, DVD, CD-RW, BIT, Byte, Nibble, Kilo Byte, Mega Byte, Giga Byte,
System Software, Application Software, Utility Programs, Operating System, Translator, Interpreter, Machine
Language, High Level Language, GUI, DOS, WINDOWS, LINUX, Network, Client-Server Network, Peer-
to-Peer Network, Network Topology, LAN, MAN, WAN.
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xò%ü#úò# (Exercises)

S1V Ñ˛!¡ôv z̨›˛yÓ̊ ˆõ Ï̂õy!Ó̊ Ñ˛# Ñ˛y Ï̂ã ÓƒÓ£,ì˛ £Î̊⁄

S2V RAM Á ROM Ñ˛#⁄

S3V ROM Ñ˛Î̊ ≤ÃÑ˛yÓ̊ Á Ñ˛# Ñ˛#⁄

S4V Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆõ Ï̂õy!Ó̊Ó̊ ÓƒÓ£y Ï̂Ó̊Ó̊ ≤Ã Ï̂Î̊yãò#Î̊ì˛y Ñ˛#⁄

S5V RAMÈÙÈˆÑ˛ xfiÌyÎ̊# ˆõ Ï̂õy!Ó̊ Óúy £Î̊ ˆÑ˛ò⁄

S6V Booting Óú Ï̂ì˛ Ñ˛# ̂ ÓyG˛yÎ̊⁄

S7V äÈ!Ó¢£ ~Ñ˛!›˛ £yv≈̨ !v˛ Ï̂fl˛ÒÓ̊ Óí≈òy Ñ˛ Ï̂Ó̊y–

S8V Cache Memory Óú Ï̂ì˛ Ñ˛# ˆÓyG˛yÎ̊⁄ ~£z ˆõ Ï̂õy!Ó̊ Ñ˛# Ñ˛y Ï̂ã ÓƒÓ£,ì˛ £Î̊⁄

S9V Software Á Hardware Óú Ï̂ì˛ !Ñ˛ ̂ ÓyG˛yÎ̊⁄

S10V Utility Software Ñ˛#⁄

S11V ˆ≤Ãy@˘Ãy!õÇ úƒyAÜ%̂ ÏÎ̊ã Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄

S12V x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ Ñ˛#⁄

S13V !¢!Ó̊Î̊yú ≤Ã Ï̂¢!¢Ç Á Óƒyâ˛ ≤Ã Ï̂¢!¢Ç Óú Ï̂ì˛ Ñ˛# ˆÓyG˛yÎ̊⁄

S14V x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ̊ Ñ˛yÎ≈Ü%!ú Óí≈òy Ñ˛ Ï̂Ó̊y–

S15V Ñ˛õ‰!˛ôv z̨›˛yÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ¢%!Óïy ~ÓÇ x¢%!ÓïyÜ%!ú ˆúÖ–

S16V ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ≤Ã Ï̂Î̊yãò#Î̊ì˛yÜ%!ú Ñ˛# Ñ˛#⁄

S17V ˆò›˛ÁÎ̊yÑ≈̨  ˆ›˛y Į̈̂ ôyú!ã Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄ !Ó!¶˛ß̈ ˆò›˛ÁÎ̊yÑ≈̨  ˆ›˛y Į̈̂ ôyú!ãÓ̊ äÈ!Ó¢£ Óí≈òy îyÁ–

S18V LAN, MAN ~ÓÇ WAN ~Ó̊ äÈ!Ó¢£ Óí≈òy îyÁ– ~ Ï̂îÓ̊ ¢%!Óïyñ x¢%!ÓïyÜ%!ú !ú!˛ôÓÂï Ñ˛ Ï̂Ó̊y–

S19V ˛ôyÌ≈Ñ˛ƒ ˆúÖ É

RAM Á ROMñ CD Á DVDñ !¢ Ï̂fi›˛õ ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ Á xƒy!≤’ Ï̂Ñ˛üò ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ñ Ñ˛¡ôy£zúyÓ̊ Á £zò›˛yÓ̊!≤Ã›˛yÓ̊ñ Ñœ̨ y Ï̂Î̊r›˛ÈÙÈ¢y¶≈̨ yÓ̊

Á !˛ôÎ̊yÓ̊ÈÙÈ›%̨ ÈÙÈ!˛ôÎ̊yÓ̊ ˆò›˛ÁÎ̊yÑ≈̨ ñ LAN ~ÓÇ WAN–

S20V ›˛#Ñ˛y ˆúÖ É

≤Ãy£zõy!Ó̊ ˆõ Ï̂õy!Ó̊ñ ROMñ £yv≈̨  !v˛fl˛Òñ CD-ROMñ xƒy!≤’ Ï̂Ñ˛üò ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ñ õy!Œ›˛ ˆ≤Ãy@˘Ãy!õÇñ ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆfi›˛y Ï̂Ó̊ãñ Linuxñ

fi›˛yÓ̊ ˆ›˛y Į̈̂ ôyú!ãñ MANñ Ñ˛¡ô%›˛yÓ̊ úƒyAÜ%̂ ÏÎ̊ã–

S21V ¢¡ô)í≈ òyõ ˆúÖ É

RAM, ROM, EEPROM, UVPROM, POST, SASD, CD-ROM, DRAM, DVD, GUI, LAN, WAN –
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SCERT

DIET

↓

↓ ↓ ↓ ↓ ↓ ↓ ↓
PSTE WE DRU IFIC CMDE ET PM

↓

ˆ≤Ãy Ï̂ãQ ÁÎ̊yÑ≈̨  (Project Work)

S1V Ñ˛¡ô%›˛yÓ̊ úƒy Ï̂ÓÈ ˆÎ Ñ˛¡ô%›˛yÓ̊ ÓƒÓ£yÓ̊ Ñ˛Ó̊ ì˛yÓ̊ !Ó!¶˛ß̈ xÇü !â˛!£´ì˛ Ñ˛ Ï̂Ó̊y–

S2V ˆÑ˛yò ïÓ̊ Ï̂òÓ̊ Ñ˛¡ô%›˛yÓ̊ ˆò›˛ÁÎ̊yÑ≈̨  ˆì˛yõyÓ̊ Ñ˛¡ô%›˛yÓ̊ úƒy Ï̂ÓÈ Óì≈̨ õyò⁄ v z̨_ Ï̂Ó̊Ó̊ fl ∫̨̨ ô Ï̂«˛ Î%!=˛ îyÁ–

S3V ò# Ï̂â˛Ó̊ fi› Δ̨yÑ˛â˛yÓ̊ xò%ÎyÎ̊# ˆö˛y”˛yÓ̊Ü%!ú WINDOWSÈÙÈ~Ó̊ DesktopÈÙÈ~ ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊y–
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xïƒyÎ̊

3

ÁÎ̊yv≈̨  ≤Ã̂ Ï¢!¢Ç

3.1  ¢)â˛òy (Introduction)
ˆÎ ¢Ñ˛ú ¢ö ‰̨›˛ÁÎ̊ƒy Ï̂Ó̊Ó̊ õ Ï̂ïƒ ˆúÖy Óy ˆ›˛:›˛ ~!v˛!›˛Ç (text editing) Á ≤Ã Ï̂¢!¢Ç (processing) ~Ó̊ ÎyÓì˛#Î̊ ¢%!Óïy Óì≈̨ õyò

SˆÎõò Ñ˛y›‰̨  (cut)ñ Ñ˛!˛ô (copy)ñ ˆ˛ôfi›˛ (paste) £zì˛ƒy!îV ~ÓÇ ˛≤Ã Ï̂Î̊yãòõì˛ ˆ›˛:›˛ Ï̂Ñ˛ !Ó!¶˛ß̈ xyÑ˛y Ï̂Ó̊ Óy ¢IyÎ̊ Ó̊)̨ ôyhs˘˛!Ó̊ì˛ Ñ˛Ó̊y

ÎyÎ̊ñ ˆ¢£z¢Ó ¢ö˛›˛ÁÎ̊ƒyÓ̊ Ï̂Ñ˛ ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢Ç (word processing) ¢ö˛›˛ÁÎ̊ƒyÓ̊ Óy ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢Ç ˛ôƒy Ï̂Ñ˛ã (word processing
package) Óúy £Î̊– ~Ñ˛Ñ˛ÌyÎ̊ Óúy ÎyÎ̊ñ ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢Ç ¢ö˛›˛ÁÎ̊ƒy Ï̂Ó̊Ó̊ õ Ï̂ïƒ ̂ Ñ˛y Ï̂òy v˛Ñ%̨ Ï̂õr›˛ (document) Óy !Ó˚̂ Į̈ ôy›≈̨  (report)
˜ì˛!Ó̊Ó̊ ãòƒ ÎyÓì˛#Î̊ ¢%!Óïy ˛ôyÁÎ̊y ÎyÎ̊– Óyãy Ï̂Ó̊ !Ó!¶˛ß̈ Word Processing Package ˛ôyÁÎ̊y ÎyÎ̊ñ ì˛yÓ̊ õ Ï̂ïƒ Ó£%ú ≤Ãâ˛!úì˛

ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢Ç ˛ôƒy Ï̂Ñ˛ã!›˛ £ú õy£ẑ ÏÑ ̨ y¢ö˛›˛ ÁÎ̊yv≈̨  Óy MS-Wordñ ˆÎ!›˛ õy£ẑ ÏÑ ̨ y¢ö˛›˛ x!ö˛¢ Óy MS-Office ~Ó̊ ~Ñ˛!›˛ xÇü–

MS-Word £ú ~Ñ˛!›˛ xƒy!≤’ Ï̂Ñ˛üò ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ñ ˆÎ!›˛ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ ˆÑ˛y Ï̂òy !Ñ˛ä%È ˆúÖy (text writing)ñ ˆúÖy ö˛Ó̊õƒy›˛ Ñ˛Ó̊y

Formating)ñ ̂ ¢¶˛ (save) Ñ˛Ó̊y ~ÓÇ ì˛y !≤Ã!r›˛Ç (printing) Ñ˛ Ï̂Ó̊ !Ó!¶˛ß̈ v˛Ñ%̨ Ï̂õr›˛ ̃ ì˛!Ó̊ Ñ˛Ó̊y ÎyÎ̊–

Óyãy Ï̂Ó˚ x Ï̂òÑ˛ ïÓ˚̂ ÏòÓ˚ Word Processor xy Ï̂äÈñ ÎyÓ˚ õ Ï̂ïƒ ãò!≤ÃÎ˚ Word Processor Ü%!ú £úÈÙÙÙÈWord Star, Word
Perfect ~ÓÇ Microsoft Word–

~£z xïƒyÎ̊!›˛ ˆÌ Ï̂Ñ˛ !ò¡̈!ú!Öì˛ !Ó°ÏÎ̊Ü%!ú ¢¡ô Ï̂Ñ≈̨  K˛yò úy¶˛ Ñ˛Ó̊y Îy Ï̂Ó–

• ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢Ç ~ÓÇ ÁÎ̊yv≈̨  ≤Ã Ï̂¢¢Ó̊ ¢¡ô Ï̂Ñ≈̨  ïyÓ̊íy ˛ôyÁÎ̊y Îy Ï̂Ó–

• Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õ Ï̂ïƒ ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢Ç ~Ó̊ ¢yïyÓ̊í ˜Ó!üT˛ƒÜ%!ú ¢¡ô Ï̂Ñ≈̨  ãyòy Îy Ï̂Ó–

• ˆõ£zú õyã≈ !Ñ˛ ~ÓÇ !Ñ˛¶˛y Ï̂Ó ì˛y ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊ ˆ¢ ¢¡ô Ï̂Ñ≈̨  ïyÓ̊íy úy¶˛ Ñ˛Ó̊y Îy Ï̂Ó–

• !Ó!¶˛ß̈ v˛Ñ%̨ Ï̂õr›˛ ˜ì˛!Ó̊ Ñ˛Ó̊yñ ~!v˛!›˛Ç Ñ˛Ó̊yñ v˛Ñ%̨ Ï̂õr›˛ !≤Ãr›˛ Ñ˛Ó̊y ~ÓÇ ì˛y ¶˛!Ó°Ïƒ Ï̂ì˛Ó̊ ãòƒ ¢ÇÓ̊«˛í Ñ˛ Ï̂Ó̊ Ó̊yÖy £zì˛ƒy!î  !Ó°ÏÎ̊Ü%!ú

¢¡ô Ï̂Ñ≈̨  ãyòy Îy Ï̂Ó–

3.2 ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢ÇÈÙÈ~Ó̊ ¢yïyÓ̊í ̃ Ó!üT˛ƒ¢õ)£ (General Characteristics of Word Processing)
Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õ ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õr›˛ ˜ì˛!Ó̊Ó̊ ÎyÓì˛#Î̊ ¢%̂ ÏÎyÜ ¢%!Óïy ≤Ãîyò Ñ˛ Ï̂Ó̊ ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢Ç ˆ≤Ãy@˘Ãyõ– xòƒ Ñ˛ÌyÎ̊ Óúy ÎyÎ̊ñ

ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢Ç ˆ≤Ãy@˘Ãyõ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ xì˛ƒhs˘˛ î«˛ì˛yÓ̊ ¢ Ï̂AÜ v˛Ñ%̨ Ï̂õr›˛ ˜ì˛!Ó̊ Ñ˛Ó̊y ÎyÎ̊– ~Ñ˛!›˛ ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢Ç

¢ö‰̨ ›˛ÁÎ̊ƒy Ï̂Ó̊Ó̊ ¢yïyÓ̊í ˜Ó!üT˛ƒ¢õ)£ Ï̂Ñ˛ Ñ˛ì˛Ñ˛Ü%!ú ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó̊y ÎyÎ̊– ~Ü%!ú £ú ˆÓ!¢Ñ˛ ˜Ó!üT˛ƒ¢õ)£ (Basic features)ñ
ˆv˛:›˛˛ô ̨ôyÓ!ú!üÇ ̃ Ó!üT˛ƒ¢õ)£ (Desktop publishing features)ñ úƒyÇÜ%£zã ̃ Ó!üT˛ƒ¢õ)£ (language features) ~ÓÇ Á Ï̂Î̊Ó

˜Ó!üT˛ƒ¢õ)£ (web features)– ~£z ˜Ó!üT˛ƒÜ%!ú ¢¡ô Ï̂Ñ≈̨  ò# Ï̂â˛ !Óhfl Į̈y!Ó̊ì˛ xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

ˆÓ!¢Ñ˛ ˜Ó!üT˛ƒ¢õ)£ÈÙÙÙÈ ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢ÇÈÙÈ~Ó̊ ~£z ˜Ó!üT˛ƒ¢õ)̂ Ï£Ó̊ ¢y£y Ï̂Îƒ ˆ›˛:›˛ ˆúÖy Á ˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊y ÎyÎ̊ Ö%Ó ¢£ Ï̂ã£z– ÁÎ̊yv≈̨

≤Ã Ï̂¢!¢ÇÈÙÈ~Ó̊ ˆÓ!¢Ñ˛ ˜Ó!üT˛ƒ¢õ)£ v˛Ñ%̨ Ï̂õr›˛ ˜ì˛!Ó̊Ó̊ ˆ«˛ Ï̂e ˆÎ ¢Ñ˛ú ¢%̂ ÏÎyÜ ¢%!Óïy ≤Ãîyò Ñ˛ Ï̂Ó̊ ˆ¢Ü%!ú £úÈÙÙÙÈ

• v˛Ñ%̨ Ï̂õr›˛ ˆ¢¶˛ Ñ˛Ó̊y ˛ôÓ̊Óì˛#≈Ñ˛y Ï̂ú ÓƒÓ£y Ï̂Ó̊Ó̊ ãòƒ–

• !Ó!¶˛ß̈ õyïƒ Ï̂õ ÓƒÓ£y Ï̂Ó̊Ó̊ v ẑ̨ Ïj Ï̂üƒ !Ó!¶˛ß̈ ö˛Ó̊õƒy Ï̂›˛ v˛Ñ%̨ Ï̂õr›˛ ˆ¢¶˛ Ñ˛Ó̊yñ ˆÎõò RTF (rich text format), PDF, HTML
£zì˛ƒy!î–

• ˘v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ õ Ï̂ïƒ òì%̨ ò ˆ›˛:›˛ £zò¢y›≈̨  Ñ˛Ó̊y Á ˆ›˛:›˛ ˆõyäÈy–

• ˘v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ õ Ï̂ïƒ ˆ›˛:›˛ ¢yâ≈̨  Ñ˛Ó̊y Á !Ó̊ Ï̂≤’¢ Ñ˛Ó̊y–
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• ˆ›˛:›˛ v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ ~Ñ˛ ãyÎ̊Üy ˆÌ Ï̂Ñ˛ xòƒ ãyÎ̊ÜyÎ̊ fiÌyòyhs˘˛!Ó̊ì˛ Ñ˛Ó̊y Á Ñ˛!˛ô Ñ˛Ó̊y–

• ÁÎ̊yv≈̨  wrap around Ñ˛Ó̊yñ xÌ≈yÍ enter Óy return ˆ≤Ã¢ Ñ˛Ó̊y äÈyv˛̧y£z ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ ~Ñ˛!›˛ úy£ẑ ÏòÓ̊ ˆü Ï̂°Ï Ñ˛yÓ̊¢yÓ̊

x Ï̂›˛y Ï̂õ!›˛Ñ˛¶˛y Ï̂Ó ò# Ï̂â˛Ó̊ úy£ẑ Ïò !üö˛›˛ Ñ˛Ó̊y–

ˆv˛:›˛˛ô ˛ôyÓ!ú!üÇ ˜Ó!üT˛ƒ¢õ)£ÈÙÙÙÈ ÁÎ˚yv≈̨  ≤Ã Ï̂¢!¢ÇÈÙÈ~Ó˚ ~£z ¢Ñ˛ú ˜Ó!üT˛ƒ¢õ)̂ Ï£Ó˚ õyïƒ Ï̂õ v˛Ñ%̨ Ï̂õr›˛ñ !Ó˚̂ Į̈ ôy›≈̨ ñ !òv z̨ã Ï̂ú›˛yÓ˚ñ

£ƒyu˛xyv z̨›˛ Ö%Ó ¢%®Ó̊¶˛y Ï̂Ó ¢yãy Ï̂òy ÎyÎ̊– ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢ÇÈÙÈ~Ó̊ ~£z ˜Ó!üT˛ƒÜ%!ú v˛Ñ%̨ Ï̂õr›˛ ˜ì˛!Ó̊Ó̊ ˆ«˛ Ï̂e ˆÎ ¢Ñ˛ú ¢%!Óïy ˛≤Ãîyò

Ñ˛ Ï̂Ó̊ ˆ¢£zÜ%!ú ò# Ï̂â˛ xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

• ˘v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ õ Ï̂ïƒ xƒyúy£zò Ï̂õr›˛ (Alignment) Á ãy¢‰!›˛ö˛y£z (Justify) Ñ˛Ó̊yÓ̊ ¢%!Óïy ≤Ãîyò Ñ˛ Ï̂Ó̊–

• ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó˚ ˆ›˛: Ï̂›˛Ó˚ !Ó!¶˛ß̈ ö˛r›˛ (fonts)ñ fi›˛y£zúñ Ñ˛yúyÓ̊ñ õy!ã≈òñ úy£zò ˆfl˛ô!¢Ç (line spacing) £zì˛ƒy!î ÓƒÓ£y Ï̂Ó̊Ó̊

¢%!Óïy ≤Ãîyò Ñ˛ Ï̂Ó̊–

• v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ õ Ï̂ïƒ ˆ£v˛yÓ̊ (Header)ñ ö%̨ ›˛yÓ˚ (Footer) ~ÓÇ ˆ˛ôã òy¡∫yÓ̊ ˆúÖyÓ̊ ¢%̂ ÏÎyÜ ¢%!Óïy ≤Ãîyò Ñ˛ Ï̂Ó̊–

• ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ õ Ï̂ïƒ äÈ!Óñ @˘Ãyö˛ñ â˛y›≈̨  £zì˛ƒy!î £zò¢y›≈̨  Ñ˛Ó̊yÓ̊ ≤Ã Ï̂Î̊yãò#Î̊ ¢%!Óïy ≤Ãîyò Ñ˛ Ï̂Ó̊–

• Î Ï̂Ìy˛ôÎ%=˛ @˘ÃyõyÓ̊ ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó̊– ~£z ˜Ó!üT˛ƒÜ%!ú v˛Ñ%̨ Ï̂õr›˛ ˜ì˛!Ó̊Ó̊ ˆ«˛ Ï̂e ˆÎ ¢Ñ˛ú ¢%!Óïy ≤Ãîyò Ñ˛ Ï̂Ó̊ ˆ¢£zÜ%!ú

¢¡ô Ï̂Ñ≈̨  ò# Ï̂â˛ xy Ï̂úyÑ˛˛ôyì˛ Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

 ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ ≤Ã Ï̂ì˛ƒÑ˛!›˛ ÁÎ̊y Ï̂v≈̨ Ó̊ Óyòyò ˆâ˛Ñ˛ Á ¢!‡˛Ñ˛ Ñ˛Ó̊ Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó̊–

 v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ !Ó!¶˛ß̈ ÁÎ̊y Ï̂v≈̨ Ó̊ xú›˛yÓ̊ Ï̂ò!›˛¶˛ ÁÎ̊yv≈̨  ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó̊–

 v˛Ñ%̨ Ï̂õr›˛ ˆúÖyÓ̊ ˆ«˛ Ï̂e ¢!‡˛Ñ˛ ¶˛y°Ïy Á Î Ï̂Ìy˛ôÎ%=˛ @˘ÃyõyÓ̊ ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó̊–

Á Ï̂Î̊Ó ˜Ó!üT˛ƒ¢õ)£ÈÙÙÙÈ ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢ÇÈÙÈ~Ó̊ ~£z ˜Ó!üT˛ƒÜ%!úÓ̊ ¢y£y Ï̂Îƒ ˆÑ˛y Ï̂òy ÁÎ̊yv≈̨  v˛Ñ%̨ Ï̂õr›˛ Ï̂Ñ˛ £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ ¢y Ï̂Ì ¢ÇÎ%=˛ Ñ˛Ó̊y

ÎyÎ̊ ~ÓÇ v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ õ Ï̂ïƒ Á Ï̂Î̊Ó !Ó̊ Ï̂¢y¢≈ ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊– ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢ÇÈÙÈ~Ó̊ ~£z ˜Ó!üT˛ƒ¢õ)£ v˛Ñ%̨ Ï̂õr›˛ ˜ì˛!Ó̊Ó̊ ˆ«˛ Ï̂e ˆÎ

¢Ñ˛ú ¢%!Óïy ≤Ãîyò Ñ˛ Ï̂Ó̊ ˆ¢Ü%!ú ò# Ï̂â˛ xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

• ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ õ Ï̂ïƒ úy£z¶˛ URL £zò¢y›≈̨  Ñ˛Ó̊ Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó̊ Îy Ï̂ì˛ v˛Ñ%̨ Ï̂õr›˛!›˛ £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ ¢y Ï̂Ì Î%=˛ Ñ˛Ó̊y ÎyÎ̊ ~ÓÇ

v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ õ Ï̂ïƒ Á Ï̂Î̊Ó !Ó̊ Ï̂¢y¢≈ ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊–

• Á Ï̂Î̊Ó ˆ˛ôã ˜ì˛!Ó̊ Ñ˛Ó̊ Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó̊–

3.3 MS-Word ~ Ñ˛yã Ñ˛Ó̊y (Working with MS-Word)
MS-Word Á Į̈̂ ôò Ñ˛ Ï̂Ó̊ ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õr›˛ Óyòy Ï̂ì˛ £ Ï̂ú ò# Ï̂â˛Ó̊ ˛ôÎ≈yÎ̊Ü%!ú xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

• v z̨£ẑ Ïu˛y Ï̂ã fi›˛y›≈̨  ˆÓyì˛y Ï̂õ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

• ˆÎ ˆõò% xy¢ Ï̂Ó ì˛yÓ̊ õ Ï̂ïƒ ˆÌ Ï̂Ñ˛ ˆ≤Ãy@˘Ãyõ¢ (Programs) !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

!â˛e 3.1 ı  Á Į̈̂ ô!òÇ, MS-Word
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• ˆÎ xƒy!≤’ Ï̂Ñ˛üò ˆ≤Ãy@˘Ãy Ï̂õÓ̊ ì˛y!úÑ˛y xy¢ Ï̂Ó ì˛yÓ̊ õ Ï̂ïƒ ˆÌ Ï̂Ñ˛ õy£ẑ ÏÑ ̨ y¢ö‰̨ ›˛ ÁÎ̊y Ï̂v≈̨ Ó̊ v z̨̨ ôÓ̊ õyv z̨¢ ˛ô Ï̂Î̊r›˛yÓ̊ ~ Ï̂ò ~Ñ˛ÓyÓ̊ !Ñœ̨ Ñ˛

Ñ˛Ó̊ Ï̂ú MS-Word Ó̊ v z̨£ẑ Ïu˛y Óy ˆ˛ôã Ö%̂ Ïú Îy Ï̂Ó– ~Öò ~£z ˆ˛ô Ï̂ã ≤Ã Ï̂Î̊yãòõì˛ v˛Ñ%̨ Ï̂õr›˛ ˜ì˛!Ó̊ Ñ˛Ó̊y ÎyÎ̊– ì˛ Ï̂Ó MS-Word
ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õr›˛ ˜ì˛!Ó̊ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú ≤ÃÌ Ï̂õ MS-Word Ó̊ v z̨£ẑ Ïu˛y ¢¡ô Ï̂Ñ≈̨  ˛ô!Ó̊!â˛!ì˛ îÓ̊Ñ˛yÓ̊– ò# Ï̂â˛ ~£z ¢¡ô Ï̂Ñ≈̨

xy Ï̂úyÑ˛˛ôyì˛ Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

3.3.1 Word Window ̨ô!Ó̊!â˛!ì˛ (Knowing About Word Window)
v˛Ñ%̨ Ï̂õr›˛ !ò Ï̂Î̊ Ñ˛yã Ñ˛Ó̊yÓ̊ xy Ï̂Ü õy£ẑ ÏÑ ̨ y¢ö‰̨ ›˛ ÁÎ̊y Ï̂v≈̨ Ó̊ !fl˛;ò›˛y Ï̂Ñ˛ ¢!‡˛Ñ˛¶˛y Ï̂Ó ̂ ã Ï̂ò ̂ òÁÎ̊y îÓ̊Ñ˛yÓ̊– ~£z ̂ ˛ô Ï̂ã xÓ!fiÌì˛ !Ó°ÏÎ̊Ü%!ú

ò# Ï̂â˛ xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

›˛y£ẑ Ï›˛ú ÓyÓ̊ (Title Bar) ı ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ òyõ ~ÓÇ ì˛yÓ̊ ¢y Ï̂Ì Microsoft word Ñ˛Ìy!›˛ ›˛y£ẑ Ï›˛ú Óy Ï̂Ó̊ ≤Ãî!ü≈ì˛ £Î̊–

ˆõò%ÓyÓ̊ (Menu Bar) ı ˆõò%Óy Ï̂Ó̊Ó̊ ¢y£y Ï̂Îƒ !Ó!¶˛ß̈ ˆõò% Ö%̂ Ïú !Ó!¶˛ß̈ Ñ˛õyu˛ ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊ ~ÓÇ ≤Ã Ï̂Î̊yãò#Î̊ Ñ˛yÎ≈ ¢¡ôß̈

Ñ˛Ó̊y ÎyÎ̊–

›%̨ úÓyÓ̊ (Tool Bar) ı ≤Ã Ï̂Î̊yãò xò%ÎyÎ̊# ›%̨ úÓy Ï̂Ó̊Ó̊ ¢y£y Ï̂Îƒ !Ó Ï̂ü°Ï !Ó Ï̂ü°Ï ˆ◊!í¶%̨ =˛ Ñ˛õyu˛ ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊–

¶˛y!›≈̨ Ñ˛yú fl˛;ú ÓyÓ̊ (Vertical Scroll Bar) ı ~Ó̊ ¢y£yÎƒ ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ v z̨̨ ô Ï̂Ó̊Ó̊ Óy ò# Ï̂â˛Ó̊ !î Ï̂Ñ˛ õ%¶˛ (move) Ñ˛Ó̊y ÎyÎ̊–

£Ó̊y£zãr›˛yú fl;ú ÓyÓ̊ (Horizontal Scroll Bar) ı ~Ó̊ ¢y£y Ï̂Îƒ ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ Óyõ !î Ï̂Ñ˛ Óy v˛yò !î Ï̂Ñ˛ õ%¶˛ Ñ˛Ó̊y ÎyÎ̊–

!fl˛ôœ›˛ ÓyÓ˚ (Split Bar) ı ~Ó̊ ¢y£y Ï̂Îƒ ÁÎ̊y Ï̂v≈̨ Ó̊ v z̨£ẑ Ïu˛y Ï̂Ñ˛ î%£z Óy ì˛ Ï̂ì˛y!ïÑ˛ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó̊y ÎyÎ̊ÈÙÙÙÈÎy Ï̂ì˛ ̂ Ñ˛y Ï̂òy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ !¶˛ß̈

xÇüÜ%!ú ~Ñ˛£z ¢y Ï̂Ì ˆîÖy ÎyÎ̊–

fi›˛ƒy›˛y¢ ÓyÓ̊ (Status Bar) ı fi›˛ƒy›˛y¢ ÓyÓ̊ v˛Ñ%̨ Ï̂õr›˛ ¢ÇÑ ̨ yhs˘˛ !Ó!¶˛ß̈ ì˛Ìƒ ≤Ãîü≈ò Ñ˛ Ï̂Ó̊– ˆÎõòÈÙÙÙÈˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ ˆõy›˛ ˆ˛ôã

¢ÇÖƒyñ Óì≈̨ õyò ˆ˛ôã ò¡∫Ó̊ñ Ñ˛y¢≈Ó̊ ˛ô!ãüò £zì˛ƒy!î–

ˆò:›˛ ˆ˛ôã Á !≤Ã!¶˛Î̊y¢ ˆ˛ôã (Next Page & Previous Page) ı ~£zÜ%!ú Ï̂ì˛ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ ÎÌyÑ ̨ Ï̂õ

˛ôÓ̊Óì˛#≈ Á ˛ô)Ó≈Óì˛#≈ ˆ˛ô Ï̂ã õ%¶˛ Ñ˛Ó̊y ÎyÎ̊–

!â˛e 3.2 ı õy£zˆÏÑ ˛y¢ö˛›˛‰ ÁÎ˚yv≈˛ v˛z£zˆÏu˛y
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!¶˛v z̨ ̂ Óyì˛yõ Óy Óy›˛ò (View Button) ı ~!›˛ ̂ Ñ˛y Ï̂òy v˛Ñ%̨ Ï̂õr›˛ Ï̂Ñ˛ !Ó!¶˛ß̈ Ó)̂̊ Į̈ ô (ˆÎõòÈÙÈNormal, Web Layout, Print Lay-
out, Outline £zì˛ƒy!î) v z̨̨ ôfiÌy˛ôò Ñ˛Ó̊ Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó̊–

3.3.2 òì%̨ ò v˛Ñ%̨ Ï̂õr›˛ ̃ ì˛!Ó̊ Ñ˛Ó̊y (Creating New Document)
MS-Word ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õr›˛ ˜ì˛!Ó̊ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú ò# Ï̂â˛Ó̊ ïy˛ôÜ%!ú xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

SÑ˛V File ˆõò%̂ Ïì˛ !Ü Ï̂Î̊ !òv z̨ (New) ÙÈˆì˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

SÖV ò# Ï̂â˛Ó̊ !â˛ Ï̂eÓ̊ õ Ï̂ì˛y Dialog Box xy¢ Ï̂Ó ~ÓÇ Blank Document xy£zÑ˛ò!›˛ Ï̂ì˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

SÜV ¢Ó Ï̂ü Ï̂°Ï OK ˆúÖy ˆÓyì˛yõ!›˛ Ï̂ì˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ~Ñ˛!›˛ òì%̨ ò v˛Ñ%̨ Ï̂õr›˛ ˜ì˛!Ó̊ £ Ï̂Î̊ Îy Ï̂Ó– ~ÓyÓ̊ !Ó°ÏÎ̊Óhfl$̨  (text) ›˛y£z̨ ô Ñ˛Ó˚̂ Ïì˛

£ˆÏÓ–

File →→→→→ New →→→→→ Open a dialog box →→→→→ blank document

3.3.3 v˛Ñ%̨ Ï̂õr›˛ ̂ ¢¶˛˛ Ñ˛Ó̊y (Saving a Document)
òì%̨ ò v˛Ñ%̨ Ï̂õr›˛ Óy ö˛y£ẑ ÏúÓ̊ Ñ˛yã ˆü°Ï £ÁÎ̊yÓ̊ ˛ôÓ̊ xÓüƒ£z ˆ¢¶˛ (save) Ñ˛Ó̊y ≤Ã Ï̂Î̊yãò– xòƒÌyÎ̊ òì%̨ ò v˛Ñ%̨ Ï̂õr›˛ Ñ˛!¡ôv z̨›˛yÓ̊ Órï

£ÁÎ̊y õye£z õ%̂ ÏäÈ Îy Ï̂Ó– ~ Ï̂«˛ Ï̂e ̂ ¢¶˛ (save) ~ÓÇ ̂ ¢¶˛ ~¢ (Save As) v z̨¶˛Î̊ x˛ôüò£z õ)úì˛ ̂ Ñ˛y Ï̂òy v˛Ñ%̨ Ï̂õr›˛ ̂ ¢¶˛ Ñ˛Ó̊yÓ̊ ãòƒ

ÓƒÓ£,ì˛ £Î̊– Save myÓ̊y ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õr›˛ Ï̂Ñ˛ ü%ï%£z Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˆÑ˛y Ï̂òy !ò!î≈T˛ ~Ñ˛!›˛ ãyÎ̊ÜyÎ̊ ˆ¢¶˛ Ñ˛Ó̊y ÎyÎ̊– xòƒ!î Ï̂Ñ˛ Save
As myÓ̊y ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õr›˛ Ï̂Ñ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ !Ó!¶˛ß̈ ˆúy Ï̂Ñ˛ü Ï̂ò (location) SˆÎõòÈÙÈDesktop, C Drive, D Drive £zì˛ƒy!îV ~

ˆ¢¶˛ Ñ˛Ó̊y ÎyÎ̊– ≤ÃÌ Ï̂õ ö˛y£zú x˛ô¢ Ï̂ò Ñ˛yÓ̊¢Ó̊ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ Save  Óy Save As ~Ó˚ dialog box !¢ Ï̂úQ Ñ˛ Ï̂Ó̊ Á£z ö˛y£zú Óy

v˛Ñ%̨ Ï̂õr›˛!›˛Ó̊ òyõ !î Ï̂Î̊ save Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– Ñ˛# ˆÓy Ï̂v≈̨ Ó̊ ¢y£y Ï̂ÎƒÁ ö˛y£zú Óy v˛Ñ%̨ Ï̂õr›˛ save Ñ˛Ó̊y ÎyÎ̊– ~ Ï̂«˛ Ï̂e Ctrl+S ~ÓÇ F12

ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ú ÎÌyÑ ̨ Ï̂õ Save Á Save As ~Ó̊ v˛yÎ̊yúÜ Ó: Á Į̈̂ ôò £ Ï̂Ó–

!ò Ï̂¡̈ v˛Ñ%̨ Ï̂õr›˛ ˆ¢¶˛ Ñ˛Ó̊yÓ̊ ˛ôÂï!ì˛ ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–

                File →→→→→ Save/Save As →→→→→ Chooses the location/Default location
                                                                                      ↓                                                                                      ↓                                                                                      ↓                                                                                      ↓                                                                                      ↓
                                                         Save ←←←←← Put a file or Document name

!â˛e 3.3 ı òì%˛ò v˛Ñ%˛ˆÏõr›˛ ˜ì˛!Ó˚ Ñ˛Ó˚y
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MS-Word ~ ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õr›˛ ˆ¢¶˛ Ñ˛Ó̊ Ï̂ú v˛Ñ%̨ Ï̂õr›˛!›˛Ó̊ Óy ö˛y£zú!›˛Ó̊ Extention £ Ï̂Ó doc Óy docx–

3.3.4 v˛Ñ%̨ Ï̂õr›˛ ̂ Öyúy (Opening a Document)
ˆÑ˛y Ï̂òy Document Óy ö˛y£zú ̨ôv˛̧ Ï̂ì˛ £ Ï̂ú Óy Edit Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú ì˛y ≤ÃÌ Ï̂õ Á Į̈̂ ôò Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– File x˛ô¢ Ï̂ò !Ü Ï̂Î̊ Á Į̈̂ ôò !¢ Ï̂úQ

Ñ˛ Ï̂Ó̊ !ò!î≈T˛ location ~ñ !ò!î≈T˛ òy Ï̂õ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ file Óy v˛Ñ%̨ Ï̂õr›˛ Á Į̈̂ ôò Ñ˛Ó̊y £Î̊– Ñ˛#ÈÙÈˆÓy Ï̂v≈̨ Ó̊ ¢y£y Ï̂Îƒ Ctrl+O ˆ≤Ã¢ Ñ˛Ó̊ Ï̂úÁ

Document Á Į̈̂ ôò £ Ï̂Î̊ Îy Ï̂Ó– !ò Ï̂¡̈ v˛Ñ%̨ Ï̂õr›˛ Á Į̈̂ ôò Ñ˛Ó̊yÓ̊ ˛ôÂï!ì˛ ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–

    File →→→→→ Open →→→→→ Select the drive name (location)
                                             ↓                                             ↓                                             ↓                                             ↓                                             ↓
                   Select the file name  which we want to open → → → → → Open

!â˛e 3.4 ı v˛Ñ%˛ˆÏõr›˛ ˆ¢!¶˛Ç

!â˛e 3.5 ı v˛Ñ%˛ˆÏõr›˛ ÁˆÏ˛ôò Ñ˛Ó˚y
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3.3.5 v˛Ñ%̨ Ï̂õr›˛ ~!v˛›˛ Ñ˛Ó̊y (Editing a Document)
ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õr›˛ ˜ì˛!Ó̊ Ñ˛Ó̊yÓ̊ ˛ôÓ̊ Î!î !Ñ˛ä%È ˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊ Ï̂ì˛ £Î̊ñ ì˛y£ Ï̂ú Á£z v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ !Ó°ÏÎ̊Óhfl%̨ Ó̊ ¢ Ï̂AÜ òì%̨ ò !Ñ˛ä%È ˆÎyÜ Ñ˛Ó̊y

ˆÎ Ï̂ì˛ ̨ ôy Ï̂Ó̊ xÌÓy !Ó°ÏÎ̊Óhfl%̨  ̂ Ì Ï̂Ñ˛ !Ñ˛ä%È xÇü õ%̂ ÏäÈ (Delete) ̂ ö˛úy ̂ Î Ï̂ì˛ ̨ ôy Ï̂Ó̊– ~£z¶˛y Ï̂Ó òì%̨ ò ̂ ›˛:›˛ ¢Ç Ï̂Îyãò (insertion) Óy

!Ó Ï̂Î̊yãò (deletion) Ñ˛ Ï̂Ó̊ v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ !Ó°ÏÎ̊Óhfl%̨ Ó̊ ̨ô!Ó̊Óì≈̨ ò Ñ˛Ó̊y ̂ Î Ï̂ì˛ ̨ôy Ï̂Ó̊– ~äÈyv˛̧y v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ !Ó°ÏÎ̊Óhfl%̨ Ó̊ !Ñ˛ä%È xÇü !Ó̊ Ï̂≤’¢ Ï̂õr›˛

(Replacement) Ñ˛ Ï̂Ó̊ òì%̨ ò ̂ Ñ˛y Ï̂òy ̂ ›˛:›˛ ¢Ç Ï̂Îyãò Ñ˛Ó̊y ̂ Î Ï̂ì˛ ̨ ôy Ï̂Ó̊– ~£z ≤Ã!Ñ ̨ Î̊yÜ%!ú Ï̂Ñ˛ v˛Ñ%̨ Ï̂õr›˛ ~!v˛!›˛Ç (editing) Óúy £Î̊–

MS-Word ~ ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õr›˛ ~!v˛!›˛ÇÈÙÈÓ̊ !Ó!¶˛ß̈ v z̨̨ ôyÎ̊Ü%!ú (options) ò# Ï̂â˛ xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

Ñ˛!˛ô Ñ˛Ó̊y (Copying) ÈÙÙÙÈ ˆÑ˛y Ï̂òy ö˛y£zú Óy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ !Ñ˛ä%È xÇü ~Ñ˛ãyÎ̊Üy ˆÌ Ï̂Ñ˛ xòƒ ãyÎ̊ÜyÎ̊ Ñ˛!˛ô Ñ˛Ó̊y ¢Ω˛Ó– ˆÎ xÇü!›˛

Ñ˛!˛ô Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ˆ¢£z xÇü!›˛ !¢ Ï̂úQ Ñ˛ Ï̂Ó̊ ~!v˛!›˛Ç Óy Ï̂Ó̊Ó̊ (editing bar) ¢y£y Ï̂Îƒ xÌÓy Ñ˛# ˆÓy Ï̂v≈̨ Ó̊ Ctrl+C Óy›˛ò ˆ≤Ã¢ Ñ˛ Ï̂Ó̊

Ñ˛!˛ô Ñ˛Ó̊y ÎyÎ̊– ~£zÓyÓ̊ !¢ Ï̂ú Ï̂Qv˛ xÇü!›˛ v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ ˆÎ ãyÎ̊ÜyÎ̊ Ñ˛!˛ô Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ˆ¢£z ãyÎ̊ÜyÎ̊ Ñ˛yÓ̊¢yÓ̊ !ò Ï̂Î̊ ~!v˛!›˛Ç ÓyÓ̊

xÌÓy Ñ˛# ˆÓyv≈̨  ˆÌ Ï̂Ñ˛ Ctrl + V ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ú !¢ Ï̂úQv˛ xÇü!›˛ v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ !ò!î≈T˛ ãyÎ̊ÜyÎ̊ Ñ˛!˛ô £ Ï̂Î̊ Îy Ï̂Ó– !¢ Ï̂úQ Ñ˛Ó̊y xÇü!›˛

xòƒ v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ õ Ï̂ïƒÁ Ñ˛!˛ô Ñ˛Ó̊y ¢Ω˛Ó–

ˆ˛ôfi›˛ Ñ˛Ó̊y (Pasting)ÈÙÙÙÈ ̂ Ñ˛y Ï̂òy ö˛y£zú Óy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ !Ñ˛ä%È xÇü Ñ˛y›˛ Óy Ñ˛!˛ô Ñ˛ Ï̂Ó̊ Á£z v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ xòƒ ãyÎ̊ÜyÎ̊ (location) Óy

xòƒ v˛Ñ%̨ Ï̂õ Ï̂r›˛ ˆ˛ôfi›˛ Ñ˛Ó̊y ¢Ω˛Ó– ~£z Ñ˛yã!›˛ ~!v˛!›˛Ç Óy Ï̂Ó̊Ó̊ ¢y£y Ï̂Îƒ xÌÓy Ñ˛# ˆÓy Ï̂v≈̨ Ó̊ (Crtl+V) Óy›˛ò!›˛ ˆ≤Ã¢ Ñ˛ Ï̂Ó̊ Ñ˛Ó̊y ÎyÎ̊–

õ%̂ ÏäÈ ˆö˛úy (Deleting)ÈÙÙÙÈ ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ ˆÎ xÇü!›˛ îÓ̊Ñ˛yÓ̊ ˆò£z ì˛y !¢ Ï̂úQ Ñ˛ Ï̂Ó̊ !v˛!ú›˛ (Delete) Óy Ñœ̨ #Î̊yÓ̊ (clear) Ñ˛Ó̊y

¢Ω˛Ó– ~£z Ñ˛yã!›˛ Ñ˛# ˆÓyv≈̨  ˆÌ Ï̂Ñ˛ delete key Óy back space key ˆ≤Ã¢ Ñ˛ Ï̂Ó̊ Ñ˛Ó̊y ÎyÎ̊–

¢yÓ!fl˛;≤Wz Á ¢%̨ ôyÓ̊!fl˛;≤Wz (Subscript and Superscript)
(Text) ˆúÖyÓ̊ õ Ï̂ïƒ x Ï̂òÑ˛ ¢õÎ̊ ~Ñ˛!›˛ x«˛ Ï̂Ó̊Ó̊ ò# Ï̂â˛ Óy ˛Á˛ô Ï̂Ó̊ ˆäÈy Ï̂›˛y Ñ˛ Ï̂Ó̊ xòƒ x«˛Ó̊ Óy ò¡∫Ó̊ !úÖ Ï̂ì˛ £Î̊– ˆÎ x«˛Ó̊!›˛ ò# Ï̂â˛

Ìy Ï̂Ñ˛ ì˛y Ï̂Ñ˛ ¢yÓ!fl˛;≤Wz ~ÓÇ ˆÎ x«˛Ó̊!›˛ v z̨̨ ô Ï̂Ó̊ Ìy Ï̂Ñ˛ ì˛y Ï̂Ñ˛ ¢%̨ ôyÓ̊!fl˛;≤Wz Óúy £Î̊– v z̨îy£Ó̊ífl ∫̨Ó̊)̨ ô a2 Á a3 Ó̊ õ Ï̂ïƒ 2 £ú ¢yÓ!fl˛;≤Wz

~ÓÇ 3 £ú ¢%̨ ôyÓ̊!fl˛;≤Wz– ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ õ Ï̂ïƒ ¢yÓ!fl;≤Wz Óy ¢%̨ ôyÓ̊!fl;≤Wz !úÖ Ï̂ì˛ £ Ï̂ú ˆ˛ô Ï̂ãÓ̊ Home Menu ˆì˛ ≤ÃÌõ !Ñœ̨ Ñ˛

Ñ˛ Ï̂Ó̊ ì˛yÓ̊˛ô Ï̂Ó̊ Font ~ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó˚ subscript X2 Óy superscript X2 !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ì˛yÓ̊˛ôÓ̊ OK !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ v˛Ñ%̨ Ï̂õ Ï̂r›˛ ~ Ï̂¢ 2
type Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~Ó̊˛ôÓ̊ Home Menu ˆì˛ Font x˛ô¢ Ï̂ò ~ Ï̂¢ Subscript Óy Superscript !ò Ï̂î≈ü () v z̨!‡˛ Ï̂Î̊ !î Ï̂ì˛ £ Ï̂Ó–

~äÈyv˛̧y Ñ˛#ÈÙÈˆÓy Ï̂v≈̨  ¢yÓ¢‰!fl˛; Ï̂≤WzÓ̊ ãòƒ Ctrl + = ~ÓÇ ¢%̨ ôyÓ̊!fl˛; Ï̂≤WzÓ̊ ãòƒ Ctrl+Shift+= ̂ ≤Ã¢ Ñ˛Ó̊ Ï̂úÁ ì˛yv˛̧yì˛y!v˛̧ ¢yÓ!fl˛;≤Wz ~ÓÇ

¢%̨ ôyÓ̊!fl˛;≤Wz ˆúÖy ¢Ω˛Ó–

ˆÑ˛¢ ˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊y (Changing Case)
ˆÑ˛y Ï̂òy úy£ẑ ÏòÓ̊ õ Ï̂ïƒ ü∑Ü%!ú ˆäÈy Ï̂›˛y £y Ï̂ì˛Ó̊ x«˛Ó̊ Óy Ó Ï̂v˛̧y £y Ï̂ì˛Ó̊ x«˛ Ï̂Ó̊ ˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊y Ï̂Ñ˛ Óúy £Î̊ ˆÑ˛¢ ˛ô!Ó̊Óì≈̨ ò (Chang-
ing Case)– ~Ü%!ú Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú ≤ÃÌ Ï̂õ úy£ẑ ÏòÓ̊ ü∑!›˛ Ï̂Ñ˛ Óy úy£zò!›˛ Ï̂Ñ˛ !¢ Ï̂úQ Ñ˛ Ï̂Ó̊ Home tab ~ change case !¢ Ï̂úQ Ñ˛ Ï̂Ó̊

change case dialog Ó Ï̂: !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~äÈyv˛̧y ˆÑ˛¢ ˛ô!Ó̊Óì≈̨ Ï̂òÓ̊ ãòƒ ü›≈̨ Ñ˛y›≈̨  !£ Ï̂¢ Ï̂Ó shift+F3 ˆ≤Ã¢ Ñ˛ Ï̂Ó̊Á Ñ˛Ó̊y ÎyÎ̊–

Font, Style Á Size ~Ó̊ ̨ô!Ó̊Óì≈̨ ò (Changing of Font, Style and Size)
ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õ Ï̂r›˛ font, font style Óy size ̨ ô!Ó̊Óì≈̨ ò Ñ˛Ó̊yÓ̊ îÓ̊Ñ˛yÓ̊ £ Ï̂ú ≤ÃÌ Ï̂õ (text) ̂ ›˛Ñ˛fi›˛ !¢ Ï̂úQ Ñ˛ Ï̂Ó̊ Home tab ~ Font
Part ~ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó˚ Font dialog box x˛ô¢ Ï̂ò !Ü Ï̂Î̊ ˛ôäÈ®õ Ï̂ì˛y ö˛r›˛ Select Ñ˛ Ï̂Ó˚ Ok !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– font dialog box
ˆÖyúyÓ̊ ü›≈̨ Ñ˛y›≈̨  Ñ˛# £ú Ctrl+D–
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Óyòyò Á ÓƒyÑ˛Ó̊í (Spelling and Grammar)
x Ï̂òÑ˛ ¢õÎ̊ v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ !Ó°ÏÎ̊Óhfl%̨ Ó̊ õ Ï̂ïƒ ü Ï̂∑Ó̊ Óyòy Ï̂òÓ̊ ¶%̨ ú Óy

ÓƒyÑ˛Ó˚íÜì˛ ¶%̨ ú ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚– MS-WordÈÙÈ~ ~£z ïÓ˚̂ ÏòÓ˚ ¶%̨ ú

ïÓ̊y ~ÓÇ !‡˛Ñ˛ Ñ˛ Ï̂Ó̊ ˆîÁÎ̊yÓ̊ x˛ô¢ò xy Ï̂äÈ– ~ Ï̂«˛ Ï̂e ü Ï̂∑Ó̊ Óyòyò

¶%̨ ú ÌyÑ˛ Ï̂ú Á£z ü Ï̂∑Ó̊ ò# Ï̂â˛ úyú îyÜ ~ÓÇ ÓƒyÑ˛Ó̊í ã!òì˛ ¶%̨ ú

ÌyÑ˛ Ï̂ú ì˛yÓ˚ ò# Ï̂â˛ ¢Ó%ã îyÜ ˆîÖ Ï̂ì˛ ˛ôyÁÎ˚y ÎyÎ˚– ~ Ï̂«˛ Ï̂e úyú

îy Ï̂ÜÓ̊ Á£z ü∑!›˛Ó̊ v z̨̨ ôÓ̊ õyv z̨¢ ̨ô Ï̂Î̊Ïr›˛yÓ̊ !ò Ï̂Î̊ !Ü Ï̂Î̊ õyv ẑ̨ Ï¢Ó̊ right
!Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ~Ñ˛!›˛ Window Ö%̂ Ïú Îy Ï̂Ó– ~£z v z̨£ẑ Ïu˛y Ï̂ì˛ Á£z Óyòy Ï̂òÓ̊

Ñ˛yäÈyÑ˛y!äÈ x Ï̂òÑ˛Ü%!ú ü∑ ÌyÑ˛ Ï̂Ó ~ÓÇ user ̂ Î ü∑!›˛ ̨ôäÈ® Ñ˛Ó̊ Ï̂Óò

ˆ¢!›˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú£z Á£z ü∑!›˛ v˛Ñ%̨ Ï̂õ Ï̂r›˛ £zò¢y›≈̨  £ Ï̂Î̊ Îy Ï̂Ó– x Ï̂òÑ˛

¢õÎ̊ ˆîÖy ÎyÎ̊ ˆÎñ x Ï̂òÑ˛Ü%!ú ü∑ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ Dictionary ˆì˛

òy ÌyÑ˛yÓ̊ Ñ˛yÓ̊ Ï̂í úyú îyÜ ˆîÖ Ï̂ì˛ ˛ôyÁÎ̊y ÎyÎ̊ñ ˆ¢ Ï̂«˛ Ï̂e Ignore
Óy Ignore All ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú úyú îyÜ â˛ Ï̂ú Îy Ï̂Ó–

!Ñœ̨ ˛ô xy›≈̨  (Clip Art)
ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ õ Ï̂ïƒ !Ñœ̨ Ñ˛ xy›≈̨  ˆÌ Ï̂Ñ˛ ˆÑ˛y Ï̂òy äÈ!Ó £zò¢y›≈̨  Ñ˛Ó̊yÓ̊ ≤Ã Ï̂Î̊yãò £ Ï̂ú ò# Ï̂â˛Ó̊ ˛ôÂï!ì˛ xò%¢Ó̊í Ñ˛Ó̊ˆÏì˛ £ Ï̂Ó–

S1V ˆÎ v˛Ñ%̨ Ï̂õ Ï̂r›˛ !Ñœ̨ ˛ô xy›≈̨  ˆÌ Ï̂Ñ˛ äÈ!Ó £zò¢y›≈̨  Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Óñ ≤ÃÌ Ï̂õ ˆ¢!›˛ Ï̂Ñ˛ Á Į̈̂ ôò Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

S2V v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ ˆÎ ãyÎ̊ÜyÎ̊ !Ñœ̨ ˛ô xy›≈̨  Ó¢ Ï̂Ó ˆ¢Öy Ï̂ò õyv ẑ̨ Ï¢Ó̊ ˛ô Ï̂Î̊r›˛yÓ̊ Ó̊yÖ Ï̂ì˛ £ Ï̂Ó–

S3V £zò¢y›≈̨  ›˛ƒy Ï̂ÓÓ̊ Illustration Ñ˛õyu˛@˘Ã%̂ Į̈ ôÓ̊ !Ñœ̨ ˛ô xy›≈̨  ˆÓyì˛y Ï̂õ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

S4V !fl˛; Ï̂ò !Ñœ̨ ˛ô xy›≈̨  ›˛yfl˛Ò ˆ˛ôò v z̨£ẑ Ïu˛y ˆîÖy Îy Ï̂Ó–

S5V ›˛yfl˛Ò ˆ˛ô Ï̂òÓ˚ Search for x˛ô¢ Ï̂ò ˆÎ ›˛y£ẑ Į̈ ôÓ̊ !Ñœ̨ ˛ô xy›≈̨  Óy @˘Ãy!ö˛: ≤Ã Ï̂Î̊yãò ˆ¢£z ü∑!›˛ ›˛y£z̨ ô Ñ˛ Ï̂Ó̊ Go Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó˚

≤Ã Ï̂Î̊yãò#Î̊ @˘Ãy!ö˛: Ö%§̂ Ïã ˆÓÓ̊ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

S6V ~ÓyÓ̊ ˛ôäÈ Ï̂®Ó̊ äÈ!Ó Óy @˘Ãy!ö˛ Ï̂:Ó̊ v z̨̨ ôÓ̊ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ !ò!î≈T˛ ãyÎ̊ÜyÎ̊ !Ñœ̨ Ñ˛ xy›≈̨ !›˛ £zò¢y›≈̨  £ Ï̂Î̊ Îy Ï̂Ó–

!â˛e 3.7 ı Óyòyò Á ÓƒyÑ˛Ó˚í !‡˛Ñ˛ Ñ˛Ó˚y

!â˛e 3.6 ı Font, Style Á Size ˛ô!Ó˚Óì≈˛ò Ñ˛Ó˚y
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!¢¡∫ú (Symbol)
x Ï̂òÑ˛ ¢õÎ̊ v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ õ Ï̂ïƒ !Ó Ï̂ü°Ï ˆÑ˛yò x«˛Ó̊ Óy !¢¡∫ú Óy !â˛ Ï̂£´Ó̊ ≤Ã Ï̂Î̊yãò £Î̊ Îy ¢yïyÓ̊íì˛ Ñ˛#ÈÙÈˆÓy Ï̂v≈̨  Ìy Ï̂Ñ˛ òy– MS-
Word ~ ~£z ïÓ̊ Ï̂òÓ̊ !Ó!¶˛ß̈ !â˛£´ £zò¢y›≈̨  Ñ˛Ó̊yÓ̊ ¢%!Óïy xy Ï̂äÈ– ~£z !â˛£´Ü%!ú !ò¡̈!ú!Öì˛ v z̨̨ ôy Ï̂Î̊ £zò¢y›≈̨  Ñ˛Ó̊y ÎyÎ̊–

v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ ˆÎÖy Ï̂ò !â˛£´ xyòy îÓ̊Ñ˛yÓ̊ ˆ¢Öy Ï̂ò Ñ˛yÓ̊¢yÓ̊ Ï̂Ñ˛ ˆÓ̊ Ï̂Ö !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ £zò¢y›≈̨  Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ì˛yÓ̊˛ôÓ̊ ˆÑœ̨ yã (Close) Óy›˛ Ï̂ò

!Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú v z̨£ẑ Ïu˛y!›˛ Órï £ Ï̂Î̊ Îy Ï̂Ó–

Insert →→→→→ Symbol →→→→→ Select the Symbol →→→→→ Insert
ÁÎ̊yv≈̨  xy›≈̨  (Word Art)
Drawing ›%̨ Ï̂úÓ˚ Insert Word ArtÈÙÈ~Ó̊ ¢y£yÎƒ !ò Ï̂Î̊ ˆÑ˛y Ï̂òy ü∑

Óy ˆúÖyˆÏÑ˛ !Ó!¶˛ß¨ Style ~ ˆúÖy ÎyÎ˚– ~£z Ñ˛yã!›˛ !ò¡¨!ú!Öì˛

v z̨̨ ôy Ï̂Î̊ Ñ˛Ó̊y ÎyÎ̊–

• Insert ›˛ƒy Ï̂ÓÓ̊ Text Ñ˛õyu˛Ü%̂ ÏúyÓ̊ õ Ï̂ïƒ Word Art Óy›˛ Ï̂ò !Ñœ̨ Ñ˛

Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

• Window !fl ;̨̂ Ïò Word Art ~Ó̊ !Ó!¶˛ß̈ Style ̂ îÖy Îy Ï̂Ó– ̂ ¢Öyò

ˆÌ Ï̂Ñ˛ ˛ôäÈ®õ Ï̂ì˛y Style ˆÓ Ï̂äÈ !ò Ï̂ì˛ £ Ï̂Ó–

• Window !fl˛; Ï̂ò Edit Word Art ~Ó̊ Text Ó: ̂ îÖy Îy Ï̂Ó–

• Text Ó Ï̂: ≤Ã Ï̂Î̊yãò#Î̊ text ›˛y£z̨ ô Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ~ÓÇ ˛ôäÈ®õ Ï̂ì˛y

font Á fontÈÙÈ~Ó̊ size !¢ Ï̂úQ Ñ˛ Ï̂Ó̊ ̂ òÁÎ̊y ̂ Î Ï̂ì˛ ̨ ôy Ï̂Ó̊–

• ≤Ã Ï̂Î̊yã Ï̂ò text !›˛ Ï̂Ñ˛ Bold Óy Italic Style ~Á ̂ â˛O (change)
Ñ˛Ó̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊–

• ˆü Ï̂°Ï Ok Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

3.4 ˆõ£zú õyã≈ (Mail Merge)
~Ñ˛£z v˛Ñ%̨ Ï̂õr›˛ Óy !â˛!‡˛ !Ó!¶˛ß̈ !‡˛Ñ˛yòyÎ̊ ˛ôy‡˛y Ï̂ì˛ £ Ï̂ú !â˛!‡˛Ó̊ !Ó°ÏÎ̊Óhfl$̨  Óy ˆúÖy ~Ñ˛!›˛ Main Document !£ Ï̂¢ Ï̂Ó ~ÓÇ ¢õhfl˛

!‡˛Ñ˛yòyÜ%!ú xòƒ ~Ñ˛!›˛ v˛Ñ%̨ Ï̂õr›˛ !£¢y Ï̂Ó (Data Source) !ú Ï̂Öñ Merge x˛ôü Ï̂òÓ̊ ¢y£y Ï̂Îƒ ~£z î%!›˛ v˛Ñ%̨ Ï̂õr›˛ Ï̂Ñ˛ ~Ñ˛¢ Ï̂AÜ ã%̂ Ïv˛̧

ˆîÁÎ̊y£z Mail Merge òy Ï̂õ ̨ô!Ó̊!â˛ì˛–

¢õ@˘Ã ˆõ£zú õyã≈ ≤Ã!Ñ ̨ Î̊y!›˛ õ)úì˛ !ì˛ò!›˛ ˛ôÎ≈y Ï̂Î̊ ¢¡ôß̈ £Î̊– ÎÌyÈÙÙÙÈ

• ˆõ£zò v˛Ñ%̨ Ï̂õr›˛ ̃ ì˛!Ó̊ (Set up main document) Ñ˛Ó̊y

• v˛y›˛y ˆ¢y¢≈ ˜ì˛!Ó̊ (Create data source) Ñ˛Ó˚y

• ˆõ£zò v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ ¢y Ï̂Ì v˛y›˛y ̂ ¢y¢≈ ¢Ç Ï̂ÎyÜ Ñ˛Ó̊y Óy õyã≈ Ñ˛Ó̊y (Merging the main document with the data source)–
¢õ@˘Ã ≤Ã!Ñ ̨ Î̊y!›˛ xì˛ƒhs˛ ¢£ã Ï̂Óyïƒ Á ¢%ü,Cú¶˛y Ï̂Ó ¢¡ôyîò Ñ˛Ó̊yÓ̊ ãòƒ !ò¡̈!ú!Öì˛ ≤Ã!Ñ ̨ Î̊yÜ%!ú xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– õ Ï̂ò

Ó̊yÖ Ï̂ì˛ £ Ï̂Ó ̂ õú õyã≈ ü%Ó̊% Ñ˛Ó̊yÓ̊ xy Ï̂Ü Mail Merge ›˛yfl˛Ò Á Į̈̂ ôò Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ~ÓÇ ~Ó̊˛ôÓ̊ Start Mail Merge Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊

step by step mail merge x˛ôü Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

ˆõ£zò v˛Ñ%̨ Ï̂õr›˛ ˜ì˛!Ó̊ Ñ˛Ó̊y (Set up Main Document)
SÑ˛V Mailings !Ó̊Ó Ï̂ò !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ Start mail merge Ñ˛õyu˛ @˘Ã%̂ Į̈ ôÓ̊ Start mail merge Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ~ÓÇ ≤Ãî!ü≈ì˛

ì˛y!úÑ˛yÓ̊ LetterÈÙÈx˛ôüò!›˛ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

!â˛e 3.8 ı ÁÎ˚yv≈̨  xy›≈̨
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SÖV ~Ó̊˛ôÓ̊ ò# Ï̂â˛ ≤Ãî!ü≈ì˛ !â˛!‡˛Ó̊ ÓÎ̊yò!›˛ ›˛y£z̨ ô Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– Sòõ%òy ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈV

To,
Dear x,
Cordially invited to attend my birthday celebration party which is to be held on 20th August 2018 Tuesday in my
own house.
I wish that you must come to my house in Salt Lake at 8.00 p.m. onwards.

Your loving friend
y

ˆv˛›˛y ˆ¢y¢≈ ˜ì˛!Ó̊ Ñ˛Ó̊y (Creating Data Source)
ˆv˛›˛y ˆ¢y¢≈ ˜ì˛!Ó̊ Ñ˛Ó̊yÓ̊ ãòƒ ò# Ï̂â˛Ó̊ ˛ôÂï!ì˛ xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

SÑ˛V Select Recipients Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ Type A New ListÈÙÈ~ ̨ô%òÓ̊yÎ̊ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–˛

SÖV New Address List v˛yÎ̊yúÜ Ó: ≤Ãî!ü≈ì˛ £ Ï̂Ó– ~£z v˛yÎ̊yúÜ Ó Ï̂: Title, First Name, Last Name £zì˛ƒy!î !ö˛ Ï̂”˛Ó̊

òyõÜ%!ú xyúyîy xyúyîy Ñ˛úy Ï̂õ ÌyÑ˛ Ï̂Ó– ≤Ã Ï̂Î̊yãò#Î̊ !ö˛”˛Ü%!ú ̂ Ó̊ Ï̂Ö x!ì˛!Ó̊=˛ Field-Ü%!ú ̂ õyäÈyÓ̊ ãòƒ Customize Columns
Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó˚̂ Ïú Customize Address List v˛yÎ̊yúÜ Ó: ≤Ãî!ü≈ì˛ £ Ï̂Ó–

SÜV x!ì˛!Ó˚=˛ FieldÈÙÈÜ%!ú ̂ õyäÈyÓ̊ ãòƒ ̇  FieldÈÙÈÜ%!ú !¢ Ï̂úQ Ñ˛ Ï̂Ó̊ Delete Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– Î!î ̂ Ñ˛y Ï̂òy òì%̨ ò !ö˛”˛ Î%=˛

Ñ˛Ó̊ Ï̂ì˛ £Î̊ ì˛ Ï̂Ó Customize Address List v˛yÎ̊yúÜ Ó:ÈÙÈ~Ó̊ Add Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~Ñ˛!›˛ Add Field v˛yÎ̊yúÜ Ó:

≤Ãî!ü≈ì˛ £ Ï̂Ó– FieldÙÈ~Ó̊ òyõ !ú Ï̂Ö OK Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

SáV ~Ó˚̨ ôÓ˚ Customize Address List v˛yÎ̊yúÜ Ó Ï̂:Ó̊ OK Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

SàV New Address List v˛yÎ̊yúÜ Ó:!›˛ ˛ô%òÓ̊yÎ̊ ≤Ãî!ü≈ì˛ £ Ï̂Ó– ~Öy Ï̂ò ¢!‡˛Ñ˛ ì˛Ìƒ myÓ̊y !ò!î≈T˛ FieldÈÙÈÜ%!ú ˛ô)Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

≤ÃÌõ ≤Ãy˛ô Ï̂Ñ˛Ó̊ ¢õhfl˛ ì˛ÌƒÜ%!ú ̂ úÖy £ Ï̂Î̊ ̂ Ü Ï̂ú New Entry Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ ̨ ôÓ̊Óì ≈̨# ≤Ãy˛ô Ï̂Ñ˛Ó̊ ì˛Ìƒ ~!r› Δ̨ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~£z¶˛y Ï̂Ó

¢õhfl˛ Record ~!r› Δ̨ £ Ï̂ú OK Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

Sâ˛V ~Ó˚̨ ôÓ˚ Save Address List v˛yÎ̊yúÜ Ó: ≤Ãî!ü≈ì˛ £ Ï̂Ó– ~Öy Ï̂ò ˆÎ ¢Ñ˛ú ≤Ãy˛ô Ï̂Ñ˛Ó̊ RecordÈÙÈÜ%!ú ›˛y£z̨ ô Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ ˆ¢£z

RecordÈÙÈÜ%!ú ~Ñ˛!›˛ ö˛y£zú !£ Ï̂¢ Ï̂Ó ˆfi›˛yÓ̊ £ Ï̂Ó– ~ÓyÓ̊ ~£z v˛yÎ̊yúÜ Ó Ï̂:Ó̊ ˆ›˛:›˛ Ó Ï̂: ˛ôäÈ®õì˛ ö˛y£ẑ ÏúÓ̊ òyõ !ú Ï̂Ö Save
Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– v ẑ̨ ÏÕ‘Öƒñ ≤Ãy˛ôÑ˛ Ï̂îÓ̊ ˆÓ̊Ñ˛v≈̨  ¢õ!ß∫ì˛ ˆv˛›˛y ˆ¢y›≈̨  ö˛y£zú!›˛Ó̊ ¢ Ï̂AÜ fl ∫̨Î̊Ç!Ñ ̨ Î̊¶˛y Ï̂Ó .mdb ~: Ï̂›˛òüò Î%=˛

£ˆÏÓ–

!â˛e 3.9 ı ̂ õò v˛Ñ%̨ Ï̂õr›˛ ̃ ì˛Ó̊# Ñ˛Ó̊y
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!â˛e 3.12 ı !≤Ã!r›˛Ç õyã≈ v˛Ñ%˛ˆÏõr›˛

ˆõ£zò v˛Ñ%̨ Ï̂õr›˛ Á v˛y›˛y ˆ¢y¢≈ õyã≈ Ñ˛Ó̊y (Merging Main Document and Data Source)
~£z ˛ôÎ≈y Ï̂Î̊ ˆõ£zò v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ ¢y Ï̂Ì v˛y›˛y ˆ¢y¢≈ õyã≈ Ñ˛Ó̊ Ï̂ú ˆõú õyã≈ ≤Ã!Ñ ̨ Î̊y!›˛ ¢¡ô)í≈ £ Ï̂Ó–

SÑ˛V ≤ÃÌ Ï̂õ ˆõ£zò v˛Ñ%̨ Ï̂õr›˛ Á Į̈̂ ôò Ñ˛ Ï̂Ó̊ ì˛yÓ̊˛ôÓ̊ Ñ˛yÓ̊¢yÓ̊ Main DocumentÈÙÈ~Ó̊ To ˆúÖyÓ̊ ò# Ï̂â˛ ˆÓ̊ Ï̂Ö Insert Merge Field
Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ ≤ÃyÆ ì˛y!úÑ˛y ̂ Ì Ï̂Ñ˛ !Ó!¶˛ß̈ FieldÈÙÈÜ%!ú (ˆÎõòÈÙÈFirst Name, Address Line_1 £zì˛ƒy!î) ̨ôÓ̊˛ôÓ̊ ̂ õò v˛Ñ%̨ Ï̂õ Ï̂r›˛

Î%=˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–˛

SÖV ~Ó̊˛ôÓ̊ Preview Results Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

SÜV Next Record ~Ó̊ xƒy Ï̂Ó̊y !â˛ Ï̂£´ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ≤Ã Ï̂ì˛ƒÑ˛!›˛ recipientsÙÈ~Ó̊ S≤Ãy˛ô Ï̂Ñ˛Ó̊V ˆÓ̊Ñ˛v≈̨ Ü%!ú ˆîÖ Ï̂ì˛ ˛ôyÁÎ̊y Îy Ï̂Ó–

SáV ~Ó̊˛ôÓ̊ Finish Ñ˛õyu˛ @˘Ã%̂ Į̈ ôÓ̊ Finish & Merge Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ ≤ÃyÆ ì˛y!úÑ˛yÎ̊ Print DocumentsÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú Merge
to Printer v˛yÎ̊yúÜ Ó: ≤Ãî!ü≈ì˛ £ Ï̂Ó– ~£z v˛yÎ̊yúÜ Ó Ï̂:Ó̊ OK Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ v˛Ñ%̨ Ï̂õr›˛ !≤Ãr›˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

!â˛e 3.10 ı ̂ v˛›˛y ̂ ¢y¢≈ ̃ ì˛!Ó˚ Ñ˛Ó˚y

!â˛e 3.11 ı ˆõ£zú õyã≈
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!â˛e 3.13 ı ˆ˛ôã ˆ¢›˛ xy˛ô

3.5 ˆ˛ôã ˆ¢›˛ xy˛ô (Page Set up)
Page Layout x˛ôüò!›˛ Ï̂Ñ˛ Ñ˛ Ï̂Î̊Ñ˛!›˛ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó̊y ÎyÎ̊– ̂ ÎõòÈÙÈõy!ã≈ò (Margins)ñ ¶˛y!›≈̨ Ñ˛yú xƒyúy£ẑ Ïõr›˛ (Vertical Align-
ment)ñ ˆ˛ôã ~ÓÇ ˛ôƒyÓ̊y@˘Ãyö˛ ˆÓ Ñ˛ (Page and Paragraph Break)ñ ˆ¢Ñ˛¢yò ˆÓ Ñ˛ (Section Break)ñ ˆ˛ôã òy¡∫yÓ̊ (Page
Number)ñ ˆ£v˛yÓ˚ Á ö%̨ ›˛yÓ˚ (Header & Footer), ˆ˛ô˛ôyÓ˚ ¢y£zã (Paper Size) £zì˛ƒy!î– !ò Ï̂¡̈ ~Ü%!ú ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyÑ˛˛ôyì˛

Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

SÑ˛V õy!ã≈ò (Margins)-Page Setup Ñ˛õyu˛ @˘Ã%̂ Į̈ ôÓ̊ õ Ï̂ïƒ xÓ!fiÌì˛ Page Layout TabÙÈ~Ó̊ ˆÌ Ï̂Ñ˛ ~Ñ˛!›˛ !ò!î≈T˛ PageÈÙÈ~Ó̊

ÓƒÓ£y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ ˙ ˆ˛ôã!›˛ Ï̂ì˛ õy!ã≈ò ˆ¢›˛ xy˛ô Ñ˛Ó̊y ÎyÎ̊– ~äÈyv˛̧yÁ Page-Setup v˛yÎ̊yúÜ Ó: ˆÌ Ï̂Ñ˛ v˛Ñ%̨ Ï̂õr›˛ ö˛y£ẑ ÏúÓ̊

MarginÈÙÈ~Ó̊ !Ó!¶˛ß̈ ïõ≈Ü%!ú ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ ≤Ã Ï̂Î̊yãò xò%ÎyÎ̊# ˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊y ÎyÎ̊– Page Setup v˛yÎ̊yúÜ Ó Ï̂:Ó̊ õ Ï̂ïƒ xÓ!fiÌì˛

Margin Tab Property Sheet !›˛Ó̊ õ Ï̂ïƒ ̂ Î ¢Ñ˛ú x˛ôüòÜ%!ú ̨ôyÁÎ̊y ÎyÎ̊ñ ̂ ¢Ü%!ú £ Ï̂úy Top Óy v z̨̨ ô Ï̂Ó̊Ó̊ õy!ã≈ò !òï≈yÓ̊í Ñ˛Ó̊yñ

Bottom ÈÓy ò# Ï̂â˛Ó̊ õy!ã≈ò !òï≈yÓ̊í Ñ˛Ó̊yñ Left Óy Óyõ!î Ï̂Ñ˛Ó̊ õy!ã≈ò !òï≈yÓ̊í Ñ˛Ó̊y ~ÓÇ RightÈÙÈÓy v˛yò!î Ï̂Ñ˛Ó̊ õy!ã≈ò !òï≈yÓ̊í Ñ˛Ó̊y–

~äÈyv˛̧y õy!ã≈ò Á x!ì˛!Ó̊=˛ Space ˆîÁÎ̊yÓ̊ ãòƒ ÓƒÓ£,ì˛ £Î̊ Gutter ~ÓÇ ~Ó̊ ˛ô!ã¢ò !òï≈yÓ̊í Ñ˛Ó̊y £Î̊ Öyì˛y Óy Ó£ẑ ÏÎ̊Ó̊ Óy£z!u˛Ç

Ñ˛Ó̊yÓ̊ ãòƒ–

SÖV x!Ó̊ Ï̂Î̊r›˛üyò (Orientation)ÙÈˆÎ ̂ Ñ˛y Ï̂òy ̂ ˛ôã Ï̂Ñ˛ î%!›˛ !¶˛ß̈ OrientationÙÈ~ ̂ ¢›˛ Ñ˛Ó̊y ÎyÎ̊– ̂ Îõò ̂ ˛ôy Ï̂›˛›≈̨  (Portrait) ~ÓÇ

úƒyu˛ Ï̂flÒ˛ô SLandscape)– Portrait ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊ ú¡∫yú!¡∫¶˛y Ï̂Ó ˆ˛ôã!›˛ Ï̂Ñ˛ ˆ¢!›˛Ç Óy ¢yãy Ï̂òyÓ̊ ãòƒ ~ÓÇ Landscape
ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊ xò%¶)̨ !õÑ˛ ˆÓ̊Öy ÓÓ̊yÓÓ̊ ˆ˛ôã!›˛ Ï̂Ñ˛ ¢yãy Ï̂òyÓ̊ ãòƒ–

SÜV õy!Œ›˛ Į̈̂ ôú ̂ ˛ô Ï̂ã¢ (Multiple Pages)-Margin Tab SheetÙÈ~ Orientation x˛ôü Ï̂òÓ̊ ̨ôÓ̊ Multiple Pages List Box
!›˛ Ìy Ï̂Ñ˛ ÎyÓ̊ myÓ̊y ~Ñ˛y!ïÑ˛ ˆ˛ô Ï̂ã ÓƒÓ£yÓ̊Ñ˛yÓ̊# £ẑ ÏFäÈ xò%ÎyÎ̊# ~Ñ˛£z Page setup property ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊–

SáV ˆ˛ô˛ôyÓ̊ ¢y£zã (Paper Size)- È~Ñ˛!›˛ !ò!î≈T˛ ˆ˛ô˛ôy Ï̂Ó̊Ó̊ xyÑ˛yÓ̊ xyÑ,̨ !ì˛ ˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊ Ï̂ì˛ £ Ï̂úñ ~Ó̊ õ Ï̂ïƒ ›˛y£z̨ ô Ñ˛Ó̊y ˆ›˛:›˛ Óy

ˆúÖyÜ%!ú Ï̂Ñ˛ ≤ÃÌ Ï̂õ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– Page Setup Èv˛yÎ̊yúÜ Ó Ï̂:Ó̊ ˆ˛ô˛ôyÓ̊ ›˛ƒyÓ Property Sheet ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ˆÎ ¢Ñ˛ú

x˛ôüòÜ%!ú Ï̂Ñ˛ ˛ôyÁÎ̊y ÎyÎ̊ ˆ¢Ü%!ú ò# Ï̂â˛ xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

 Paper Size List Box-~Ó̊ ¢y£y Ï̂Îƒ ˆ˛ô˛ôy Ï̂Ó̊Ó̊ ¢y£zã Óy xyÑ,̨ !ì˛ Ï̂Ñ˛ !òï≈yÓ̊í Ñ˛Ó̊y £Î̊– ˆÎõòñ A1, A2, A4, Letter Size,
Legal Size, A3, A5, Custom £zì˛ƒy!î–

 Width - ~£z xÇü!›˛ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ ˆÑ˛y Ï̂òy !ò!î≈T˛ ˆ˛ôã Óy ˆ˛ô˛ôyÓ̊!›˛ Ñ˛ì˛ â˛Áv˛̧y £ Ï̂Ó ì˛y !òï≈yÓ̊í Ñ˛Ó̊y £Î̊–
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 Height - ~£z xÇü!›˛ ÓƒÓ£,ì˛ £Î̊ ˆÑ˛y Ï̂òy !ò!î≈T˛ ˆ˛ô Ï̂ãÓ̊ ˜îá≈ƒ !òï≈yÓ̊í Ñ˛Ó̊yÓ̊ ãòƒ–

 Paper Source - !ò!î≈T˛ ~Ñ˛ Óy ~Ñ˛y!ïÑ˛ ˆ˛ô˛ôyÓ̊ Óy ˆ˛ôã Ï̂Ñ˛ !≤Ãr›˛ Óy äÈy˛ôy Ï̂òyÓ̊ ãòƒ Page Setup v˛yÎ̊yúÜ Ó Ï̂: xÓ!fiÌì˛

ˆ˛ô˛ôyÓ̊ ¢y£zã ›˛ƒyÓ ≤Ã˛ôyÓ̊!›˛ ü# Ï̂›˛Ó̊ õ Ï̂ïƒ Paper Source x˛ôüò!›˛ î%!›˛ !¶˛ß̈ Scroll Box myÓ̊y !òï≈yÓ̊í Ñ˛Ó̊y £Î̊– ~£z x˛ôüò î%!›˛

£ú First Page Scroll Box ~ÓÇ Other Pages Scroll Box.
SàV ˆ˛ôã Á ˛ôƒyÓ̊y@˘Ãyö˛ ˆÓ Ñ˛ (Page and Paragraph Break)-ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó £zFäÈyò%ÎyÎ̊# ˆÑ˛yò !ò!î≈T˛ ˆ˛ô Ï̂ãÓ̊ÈÙÈ~Ó̊ !ò!î≈T˛

˛ôƒyÓ̊y@˘Ãy Ï̂ö˛Ó̊ ˛ôÓ̊ ˆÌ Ï̂Ñ˛ Break !î Ï̂Î̊ òì%̨ ò ̂ ˛ôã ü%Ó̊% Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú Insert ›˛ƒy Ï̂ÓÓ̊ ˆ˛ôã‰ Ñ˛õyu˛@˘Ã%̂ Į̈ ôÓ̊ õ Ï̂ïƒ xÓ!fiÌì˛ Page Break
x˛ôüò!›˛ Ï̂ì˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ˆÎ xÇü ˆÌ Ï̂Ñ˛ Page Break Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ÓƒÓ£yÓ̊Ñ˛yÓ̊# ˙ !ò!î≈T˛ ˆ˛ôãÈÙÈ~Ó̊ !ò!î≈T˛ xÇ Ï̂ü Ñ˛yÓ̊¢yÓ̊

Ó̊yÖ Ï̂ú ˆ¢£z xÇü ˆÌ Ï̂Ñ˛ ˆ˛ôã!›˛ !mÈÙÈ!Ó¶˛=˛ £ Ï̂Î̊ òì%̨ ò ˆ˛ôã ü%Ó̊% £ Ï̂Ó–

Sâ˛V ˆ£v˛yÓ˚ Á ö%̨ ›˛yÓ˚ (Header and Footer) - Insert ›˛ƒy Ï̂ÓÓ̊ õ Ï̂ïƒ xÓ!fiÌì˛ Header and Footer Ñ˛õyu˛ @˘Ã%̂ Į̈ ôÓ̊ Header
Óy›˛ò!›˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ~Ñ˛!›˛ Header Gallery List xy¢ Ï̂Ó– ̇  Gallery ListÈÙÈ~Ó̊ õ Ï̂ïƒ ̂ Ì Ï̂Ñ˛ ̂ Î ̂ Ñ˛yò ~Ñ˛!›˛ Header ̂ Ñ˛ !â˛!£´ì˛

Ñ˛ Ï̂Ó̊ ì˛yÓ̊ õ Ï̂ïƒ ̂ Ì Ï̂Ñ˛ v˛Ñ%̨ Ï̂õr›˛ ö˛y£zú!›˛Ó̊ Title Óy Header ÓƒÓ£yÓ̊Ñ˛yÓ̊# £ẑ ÏFäÈò%ÎyÎ̊# !ú Ï̂Ö ̇  ö˛y£zú!›˛Ó̊ Header Title ̂ ¢›˛ Ñ˛Ó˚y

ÎyÎ̊– Header ~ÓÇ Footer Tool ̂ Ñ˛ !v˛ãy£zò¢‰ ›%̨ ú¢‰ Óúy £Î̊– !v˛ãy£zò ›˛ƒy Ï̂ÓÓ̊ õ Ï̂ïƒ xÓ!fiÌì˛ Go to Footer Óy›˛ Ï̂òÓ̊ õyïƒ Ï̂õ

!ò!î≈T˛ ̂ ˛ô Ï̂ãÓ̊ ¢Ó Ï̂â˛ Ï̂Î̊ ò# Ï̂â˛ Footer Area ̨ ôyÁÎ̊y ÎyÎ̊– ~äÈyv˛̧yÁ Header Footer Ñ˛õyu˛@˘Ã%̨ ô ̂ Ì Ï̂Ñ˛ Footer Óy›˛ò!›˛ Ï̂Ñ˛ !â˛!£´ì˛

Ñ˛Ó̊ Ï̂ú ~Ñ˛!›˛ Footer Gallery Ö%̂ Ïú Îy Ï̂Ó ÎyÓ̊ õ Ï̂ïƒ Page Number, Document File !›˛Ó̊ òyõñ ì˛y!Ó̊Ö £zì˛ƒy!î ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊

£ẑ ÏFäÈò%ÎyÎ̊# ˆ¢›˛ Ñ˛Ó̊y ÎyÎ̊– Header Footer !v˛ãy£zò¢‰ ›˛ƒyÓ!›˛Ó̊ ¢y£y Ï̂Îƒ Header Footer ~Ó̊ !ò!î≈T˛ Ñ˛yã ¢¡ôß̈ Ñ˛Ó̊yÓ̊ ˛ôÓ̊

Close Óy›˛òÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú Header Footer !›˛ Órï £ Ï̂Î̊ Îy Ï̂Ó–

!â˛e 3.14 ı ˆ˛ôã ˆ¢›˛xy˛ô

!â˛e 3.15 ı ˆ£v˛yÓ˚ Á ö%̨ ›˛yÓ˚
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SäÈV ˆ˛ôã òy¡∫yÓ˚ (Page Number) - v˛Ñ%̨ Ï̂õr›˛ ö˛y£ẑ ÏúÓ̊ ~Ñ˛y!ïÑ˛ Page ~ Ñ ̨ õyò%¢y Ï̂Ó̊ ¢ÇÖƒy Óy òy¡∫yÓ̊ ˆîÁÎ̊yÓ̊ ãòƒ Insert
Tab ˆÌ Ï̂Ñ˛ Header Footer Ñ˛õyu˛@˘Ã%̨ ô Ï̂Ñ˛ !â˛!£´ì˛ Ñ˛ Ï̂Ó̊ ˆ˛ôã òy¡∫yÓ̊ x˛ôüò!›˛ Ï̂ì˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~£z ˆ˛ôã òy¡∫yÓ̊ x˛ôü Ï̂òÓ̊

õ Ï̂ïƒ ÓƒÓ£yÓ̊Ñ˛yÓ̊# £zFäÈyò%ÎyÎ̊# ˆ˛ôã òy¡∫yÓ̊ Óy ¢ÇÖƒy!›˛ Ï̂Ñ˛ ˆ˛ôã Óy ˛ôyì˛yÓ̊ v z̨̨ ô Ï̂Ó̊ Óy v˛yò!î Ï̂Ñ˛ Óy õyG˛Öy Ï̂ò Óy ò# Ï̂â˛ Óy ˆ˛ôã

õyÓ̊!ãò xò%ÎyÎ̊# !úÖ Ï̂ì˛ ̨ ôy Ï̂Ó̊– ~äÈyv˛̧yÁ !v˛ãy£zò ›˛ƒy Ï̂ÓÓ̊ Header Footer Ñ˛õyu˛ @˘Ã%̂ Į̈ ôÓ̊ Dropdown Menu  ̂ Ì Ï̂Ñ˛ Format
Page Number ¢yÓ Ï̂õò%!›˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú Page Number Format v˛yÎ̊yúÜ Ó:!›˛ ≤Ãî!ü≈ì˛ £ Ï̂Ó– ˙ v˛yÎ̊yúÜ Ó Ï̂: Number
Format Scroll Box ˆÌ Ï̂Ñ˛ ˆ˛ôã òy¡∫y Ï̂Ó̊Ó̊ ö˛Ó̊õƒy Ï̂›˛Ó̊ ˆÎ ˆÑ˛yò ~Ñ˛!›˛ Ï̂Ñ˛ !â˛!£´ì˛ Ñ˛ Ï̂Ó̊ Page Numbering Start at ˆÓ̊!v˛Á

(Radio) Óy›˛ò!›˛ Ï̂Ñ˛ !òÓ≈y!â˛ì˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~Ó̊˛ôÓ̊ ̇  Start at Óy›˛ Ï̂òÓ̊ v˛Ñ%̨ Ï̂õr›˛ ö˛y£zú!›˛Ó̊ ̂ Î ̨ôyì˛y ̂ Ì Ï̂Ñ˛ ̂ ˛ôã òy¡∫yÓ̊!›˛ ü%Ó̊% £ Ï̂Ó

ˆ¢!›˛ Ï̂Ñ˛ !â˛!£´ì˛ Ñ˛ Ï̂Ó̊ OK Óy›˛ò!›˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú  v˛Ñ%̨ Ï̂õr›˛ ö˛y£ẑ ÏúÓ̊ ~Ñ˛y!ïÑ˛ ˆ˛ôãÜ%!úÓ̊ ˛ôÓ̊˛ôÓ̊ ¢ÇÖƒyñ ÎÌy 1-2-3 Ñ˛ Ï̂Ó̊ ˆ˛ôã

òy¡∫yÓ̊ â˛ Ï̂ú xy¢ Ï̂Ó–

SãV ˆ¢Ñ˛üò‰ ˆÓ Ñ˛ (Section Break) - ~Ñ˛!›˛ ˆ˛ô Ï̂ãÈ î%£zñ È!ì˛ò Óy ì˛ Ï̂ì˛y!ïÑ˛ Ñ˛úõ Óy Section ˜ì˛!Ó̊ Ñ˛Ó̊yÓ̊ ãòƒ Page
Layout TabÈÙÈ~Ó̊ xhs˛Ü≈ì˛ ˆ˛ôã ˆ¢›˛xy˛ô Ñ˛õyu˛@˘Ã%̂ Į̈ ôÓ̊ õ Ï̂ïƒ xÓ!fiÌì˛ Column Drop Down Box Ü%!ú ˆÌ Ï̂Ñ˛ ˆÎ ˆÑ˛y Ï̂òy

~Ñ˛!›˛ ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ £ẑ ÏFäÈ xò%ÎyÎ̊# !â˛!£´ì˛ Ñ˛ Ï̂Ó̊ OK Ñ˛Ó̊ Ï̂ú£z ~Ñ˛!›˛ !ò!î≈T˛ ˆ˛ôãÈÙÈ~ ~Ñ˛y!ïÑ˛ Column xò%ÎyÎ̊# ˆúÖy Óy Text
›˛y£z̨ ô Ñ˛Ó̊y Îy Ï̂Ó– ~äÈyv˛̧yÁ ˆ˛ôã ˆúÈÙÈxyv z̨›˛ ›˛ƒy Ï̂ÓÓ̊ ˆ˛ôã ˆ¢›‰̨  xy˛ô Ñ˛õyu˛ @˘Ã%̂ Į̈ ôÓ̊ õ Ï̂ïƒ v˛yò!î Ï̂Ñ˛Ó̊ ¢Ó≈y Į̈̂ ô«˛y v z̨˛ô Ï̂Ó̊Ó̊ xÇ Ï̂ü

xÓ!fiÌì˛ Insert Page & Section Break òyõÑ˛ ~Ñ˛!›˛ â˛yÓ̊ Ï̂Ñ˛yòy Î%=˛ Ó: Ï̂Ñ˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú Column Break x˛ôüò!›˛ ˛ôyÁÎ˚y

ÎyˆÏÓ–

!â˛e 3.16 ı ˆ˛ôã òy¡∫yÓ˚ ö˛Ó˚õƒy›˛ Ó:

!â˛e 3.17 ı Ñ˛úyõ v˛yÎ˚yúÜ Ó:
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3.6 ˆ›˛!Óú ˜ì˛!Ó̊ Ñ˛Ó̊y (Inserting Table)È
ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ õ Ï̂ïƒ ˆ›˛!Óú £zò¢y›≈̨  Ñ˛Ó̊yÓ̊ ≤Ã Ï̂Î̊yãò £ Ï̂ú MS-Word
Ó˚ ˆõò%Óy Ï̂Ó˚Ó˚ Insert Tab-~Ó̊ õ Ï̂ïƒ xÓ!fiÌì˛ Table Grid x˛ôüò ˆÌ Ï̂Ñ˛

Table ̃ ì˛!Ó̊ Ñ˛Ó̊y ÎyÎ̊– ò# Ï̂â˛ v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ õ Ï̂ïƒ ̂ ›˛!Óú ̃ ì˛!Ó̊ Ñ˛Ó̊yÓ̊ ̨ôÂï!ì˛Ü%!ú

xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

õyv ẑ̨ Ï¢Ó̊ ¢£yÎ̊ì˛yÎ̊ Table ˜ì˛!Ó̊ Ñ˛Ó̊y

v˛Ñ%̨ Ï̂õr›˛ ö˛y£ẑ ÏúÓ̊ ̂ Î xÇ Ï̂ü Table !›˛ ̃ ì˛!Ó̊ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ̂ ¢£z ãyÎ̊ÜyÎ̊ õyv ẑ̨ Ï¢Ó̊

˛ô Ï̂Î̊r›˛yÓ̊ !ò Ï̂Î̊ !Ü Ï̂Î̊ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~Ó̊˛ôÓ̊ Insert TabÈÙÈ~Ó̊ õ Ï̂ïƒ xÓ!fiÌì˛

Table Group ˆÑ˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú Table Grid x˛ôüò!›˛ xy¢ Ï̂Ó– ˙ x˛ôüò

ˆÌ Ï̂Ñ˛ ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ ̨ ôäÈ® ~ÓÇ ≤Ã Ï̂Î̊yãò xò%ÎyÎ̊# !â˛!£´ì˛ Ñ˛Ó̊y !ò!î≈T˛ Table
!›˛Ó̊ ˆÓ̊y ~ÓÇ Ñ˛úyõ (Column) ¢ÇÖƒy !òï≈yÓ̊í Ñ˛ Ï̂Ó̊ õyv z̨¢ myÓ̊y !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú£z Table!›˛ v˛Ñ%̨ Ï̂õr›˛ ö˛y£ẑ ÏúÓ˚ !ò!î≈T˛ xÇ Ï̂ü v z̨̨ ôò#ì˛

£ˆÏÓ–

ˆ›˛!Óú x˛ôü Ï̂òÓ̊ myÓ̊y ˆ›˛!Óú ˜ì˛!Ó̊ Ñ˛Ó̊y

Insert TabÈÙÈ~Ó̊ õ Ï̂ïƒ xÓ!fiÌì˛ Table Group Ñ˛õyu˛ ˆÌ Ï̂Ñ˛ Table x˛ôüò!›˛ !â˛!£´ì˛ Ñ˛ Ï̂Ó̊ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú Table v˛yÎ̊úÜ Ó:!›˛

Ö%̂ Ïú Îy Ï̂Óñ ÎyÓ̊ õ Ï̂ïƒ ˆÓ̊y ~ÓÇ Ñ˛úy Ï̂õÓ̊ ¢ÇÖƒy ≤Ã Ï̂Î̊yãò xò%ÎyÎ̊# !òï≈y!Ó̊ì˛ Ñ˛ Ï̂Ó̊ OK Ñ˛õyu˛ Óy›˛ò!›˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú£z ˙ !ò!î≈T˛ ˆÓ̊y

~ÓÇ Ñ˛úyõÎ%=˛ Table!›˛ v˛Ñ%̨ Ï̂õr›˛ ö˛y£ẑ Ïú â˛ Ï̂ú xy¢ Ï̂Ó–

ˆ›˛!ÓúÈÙÈ~ ~Ñ˛y!ïÑ˛ ˆ¢úÈÙÈˆÑ˛ ~Ñ˛!eì˛ Ñ˛Ó˚y ~ÓÇ ≤ÃˆÏÎ˚yãò xò%ÎyÎ˚# ~Ñ˛!›˛ ˆ¢ú‰ˆÏÑ˛ Ñ˛ˆÏÎ˚Ñ˛!›˛ ¶˛yˆÏÜ !Ó¶˛=˛ Ñ˛Ó˚yÓ˚ ˛ôÂï!ì˛

õy!ã≈Ç ~ÓÇ !fl˛ôœ!›˛Ç (Merging and Spliting) òy Ï̂õ ˛ô!Ó̊!â˛ì˛– ~Ñ˛!›˛ ˆ›˛!Ó Ï̂úÓ̊ ~Ñ˛y!ïÑ˛ ˆ¢ú‰̂ ÏÑ˛ ~Ñ˛!eì˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂úÈ ˆÎ

¢Ñ˛ú ˆ¢úÜ%!ú Ï̂Ñ˛ ~Ñ˛!eì˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Óñ ˆ¢Ü%!ú Ï̂Ñ˛ ≤ÃÌ Ï̂õ !â˛!£´ì˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– !â˛!£´ì˛ £ÁÎ̊y ˆ¢úÜ%!ú Ï̂Ñ˛ !¢ Ï̂úQ Ñ˛ Ï̂Ó̊ Layout
Contextual tabÈÙÈ~Ó̊ õ Ï̂ïƒ xÓ!fiÌì˛ Merge Cells Ñ˛õyu˛@˘Ã%̂ Į̈ ôÓ̊ Merge x˛ôüò!›˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú£z ~Ñ˛y!ïÑ˛ ˆ¢úÜ%!ú ~Ñ˛!eì˛

£ Ï̂Î̊ ~Ñ˛!›˛ ˆ¢úÈÙÈ~ ˛ô!Ó̊íì˛ £ Ï̂Ó– ˆÑ˛y Ï̂òy ˆ›˛!Ó Ï̂úÓ̊ õ Ï̂ïƒ ~Ñ˛!›˛ ˆ¢ú‰̂ ÏÑ˛ ~Ñ˛y!ïÑ˛ ¶˛y Ï̂Ü !Ó¶˛=˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú ˆ›˛!Ó Ï̂ú xÓ!fiÌì˛ ˙

!ò!î≈T˛ ̂ ¢ú‰!›˛ Ï̂Ñ˛ !â˛!£´ì˛ Ñ˛Ó̊yÓ̊ ̨ôÓ̊ Layout Contextual Tab ÈÙÈ~Ó̊ õ Ï̂ïƒ xÓ!fiÌì˛ Merge Ñ˛õyu˛ @˘Ã%̂ Į̈ ôÓ̊ Split Cells x˛ôüò!›˛

!Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ~Ñ˛!›˛ v˛yÎ̊yúÜ Ó: xy¢ Ï̂Óñ ÎyÓ̊ õ Ï̂ïƒ ˙ !ò!î≈T˛ Cell Ñ˛ì˛Ü%!ú ¶˛y Ï̂Ü !Ó¶˛=˛ £ Ï̂Ó ˆ¢£z ¢ÇÖƒy!›˛ !òï≈y!Ó̊ì˛ Ñ˛ Ï̂Ó̊ OK
Óy›˛ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú£z ˙ ˆ¢ú!›˛ !òï≈y!Ó̊ì˛ ¢ÇÖƒy xò%ÎyÎ̊# !Ó¶˛=˛ £ Ï̂Î̊ Îy Ï̂Ó–

!â˛e 3.18 ı ˆ›˛!Óú ˜ì˛!Ó˚ Ñ˛Ó˚y

!â˛e 3.19 ı ˆ›˛!Óú x˛ôüò ˆÌˆÏÑ˛ ˆ›˛!Óú ˜ì˛Ó˚# Ñ˛Ó˚y
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3.7 â˛y›≈̨  ̃ ì˛!Ó̊ (Preparing Chart)
ˆÑ˛yˆÏòy v˛Ñ%˛ˆÏõˆÏr›˛Ó˚ õˆÏïƒ ≤ÃˆÏÎ˚yãò xò%ÎyÎ˚# @˘Ãyö˛ Óy â˛y›≈˛

£zò¢y›≈̨  Ñ˛Ó̊y ¢Ω˛Ó–

v˛Ñ%˛ˆÏõr›˛ ö˛y£zˆÏúÓ˚ ˆÎ xÇˆÏü â˛y›≈˛ Î%=˛ Ñ˛Ó˚ˆÏì˛ £ˆÏÓ ˆ¢£z

ãyÎ̊ÜyÎ̊ Ñ˛yÓ̊¢yÓ̊!›˛ ˆÓ̊ Ï̂Ö £zò¢y› ≈̨ ›˛ƒyÓÈÙÈ~Ó̊ õ Ï̂ïƒ xÓ!fiÌì˛

Illustration Ñ˛õyu˛ @˘Ã%̂ Į̈ ôÓ̊ Chart x˛ôüò!›˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú In-
sert Chart v˛yÎ̊úÜ Ó:!›˛ ≤Ãî!ü≈ì˛ £ Ï̂Ó– ˙ v˛yÎ̊úÜ Ó Ï̂:Ó̊

õ Ï̂ïƒ ˆÎ ˆÑ˛yò ~Ñ˛!›˛ ˆ›˛õ Ï̂≤’›˛ÈÙÈ~ xÓ!fiÌì˛ â˛y›≈̨  ≤Ã Ï̂Î̊yãò

xò%ÎyÎ̊# !â˛!£´ì˛ Ñ˛ Ï̂Ó̊ OK Ñ˛õyu˛ Óy›˛ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ̇  !ò!î≈T˛

â˛y›≈̨ !›˛ â˛ Ï̂ú xy¢ Ï̂Ó–

v˛Ñ%̨ Ï̂õr›˛ ö˛y£ẑ Ïú !ò!î≈T˛ ˆ›˛!Ó Ï̂úÓ˚ ˆv˛›˛y Óy ì˛Ìƒ xò%ÎyÎ˚#

â˛y›≈̨  Óy @˘Ãyö˛ ˜ì˛!Ó̊ Ñ˛Ó̊yÁ ¢Ω˛Ó– ~£z Ñ˛yÎ≈!›˛ ¢¡ôß̈ Ñ˛Ó̊yÓ̊

ãòƒÈ v˛Ñ%̨ Ï̂õr›˛ ö˛y£ẑ Ïú xÓ!fiÌì˛ ˆ›˛!Óú!›˛ Ï̂Ñ˛ ≤ÃÌ Ï̂õ !¢ Ï̂úQ Óy !òÓ≈y!â˛ì˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– !òÓ≈y!â˛ì˛ ˆ›˛!Ó Ï̂úÓ̊ ≤ÃÌõ ˆÓ̊yÈÙÈ~Ó̊ ˆv˛›˛y

ü#›˛ Ï̂Ñ˛ X-axis !£¢y Ï̂Ó Sxò%¶)̨ !õÑ˛ x«˛ ÓÓ̊yÓÓ̊V !ò!î≈T˛ òyõ !î Ï̂Î̊ !â˛!£´ì˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ~ÓÇ ˙ ˆ›˛!Ó Ï̂úÓ̊ ¢Ó≈y Į̈̂ ô«˛y Óyõ!î Ï̂Ñ˛Ó̊

Ñ˛úyõ Y-axis !£¢y Ï̂Ó Sú¡∫yú!¡∫ x«˛ÓÓ̊yÓÓ̊V !â˛!£´ì˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~Ó̊˛ôÓ̊ â˛y›≈̨  v˛yÎ̊úÜ Ó: ˆÌ Ï̂Ñ˛ !ò!î≈T˛ â˛y›≈̨  Óy @˘Ãyö˛ !òÓ≈yâ˛ò Ñ˛ Ï̂Ó˚

OK Óy›˛ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú£z ˙ ˆ›˛!Ó Ï̂úÓ̊ ˆv˛›˛yü#›˛ xò%ÎyÎ̊# â˛y›≈̨  Óy @˘Ãyö˛!›˛ v˛Ñ%̨ Ï̂õr›˛ ö˛y£ẑ ÏúÓ̊ !ò!î≈T˛ ãyÎ̊ÜyÎ̊ â˛ Ï̂ú xy¢ Ï̂Ó–

3.8 !≤Ã!r›˛Ç v˛Ñ%̨ Ï̂õr›˛ (Printing Document)
ˆÑ˛y Ï̂òy Word v˛Ñ%̨ Ï̂õr›˛ Ï̂Ñ˛ !≤Ãr›˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú File Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ̂ Î x˛ôüòÜ%!ú ̨ôyÁÎ̊y Îy Ï̂Ó ̂ ¢Öyò ̂ Ì Ï̂Ñ˛ Print option !›˛

select Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~ Ï̂«˛ Ï̂e ˆÎ v˛yÎ̊úÜ Ó:!›˛ Ö%ú Ï̂Ó ˆ¢Öyò ˆÌ Ï̂Ñ˛ ≤Ã Ï̂Î̊yãò#Î̊ option Ü%!ú ÓƒÓ£yÓ̊Ñ˛yÓ̊# ˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊ Ï̂ì˛

˛ôy Ï̂Ó̊ò– ˆÎõòÈÙÙÙÈ!˛ôr›˛y Ï̂Ó̊Ó̊ òyõñ ˆÑ˛yò ˆ˛ôãÜ%!ú !≤Ãr›˛ Ñ˛Ó̊ Ï̂Óò Óy ¢Ó ˆ˛ôãÜ%!ú !≤Ãr›˛ Ñ˛Ó̊ Ï̂Óò £zì˛ƒy!î– ¢Ó Ï̂ü Ï̂°Ï Ok !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú

ˆ˛ôã Óy v˛Ñ%̨ Ï̂õr›˛!›˛ !≤Ãr›˛ £ Ï̂Î̊ Îy Ï̂Ó– v˛Ñ%̨ Ï̂õr›˛ !≤Ãr›˛ Ñ˛Ó̊yÓ̊ ãòƒ shortcut Ñ˛# £ú Ctrl+P–

!â˛e 3.21 ı ˆv˛›˛y xò%ÎyÎ˚# â˛y›≈˛ ˜ì˛Ó˚# Ñ˛Ó˚y

!â˛e 3.20 ı â˛y›≈˛ ˜ì˛!Ó˚ Ñ˛Ó˚y
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!≤Ãr›˛ Ñ˛Ó̊yÓ̊ xy Ï̂Ü ̂ Ñ˛y Ï̂òy v˛Ñ%̨ Ï̂õr›˛ !≤Ãr›˛ £ Ï̂ú Ñ˛# Ó̊Ñ˛õ ̂ îÖ Ï̂ì˛ £ Ï̂Ó ì˛y Print PreviewÈÙÈ~Ó̊ õyïƒ Ï̂õ ̂ îÖy ÎyÎ̊– v˛Ñ%̨ Ï̂õr›˛ ~Ó̊ Print
Preview ̂ îÖyÓ̊ ãòƒ shortcut Ñ˛# £ú Ctrl+F2– Print Preview ̂ Ì Ï̂Ñ˛ !≤Ãr›˛Á Ñ˛Ó̊y ÎyÎ̊– Print Preview ̂ Ì Ï̂Ñ˛ back Ñ˛Ó̊yÓ̊

ãòƒ Close Óy›˛ò ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

3.9 MS-Word ~ ÓƒÓ£,ì˛ !Ñ˛ä%È ≤Ã Ï̂Î̊yãò#Î̊ Ñ˛# ̂ Óyv≈̨  ü›≈̨ Ñ˛y›≈̨

ü›≈̨  Ñ˛y›≈̨  Ñ˛# ÓƒÓ£yÓ˚

Home Óì≈̨ õyò úy£ẑ ÏòÓ̊ ü%Ó̊%̂ Ïì˛ Ñ˛yÓ̊¢yÓ̊ õ%¶˛ Ñ˛Ó̊ Ï̂ì˛ ÓƒÓ£,ì˛ £Î̊–

End Óì≈̨ õyò úy£ẑ ÏòÓ̊ ˆü Ï̂°Ï Ñ˛yÓ̊¢yÓ̊ õ%¶˛ Ñ˛Ó̊ Ï̂ì˛ ÓƒÓ£,ì˛ £Î̊–

Page up ~Ñ˛›˛y !fl˛;ò v z̨̨ ô Ï̂Ó̊ Ñ˛yÓ̊¢yÓ̊ õ%¶˛ Ñ˛Ó̊ Ï̂ì˛ ÓƒÓ£,ì˛ £Î̊–

Page down ~Ñ˛›˛y !fl˛;ò ò# Ï̂â˛ Ñ˛yÓ̊¢yÓ̊ õ%¶˛ Ñ˛Ó̊ Ï̂ì˛ ÓƒÓ£,ì˛ £Î̊–

Ctrl + Home ~Ñ˛!›˛ v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ ~ Ï̂Ñ˛Óy Ï̂Ó̊ ü%Ó̊%̂ Ïì˛ õ%¶˛ Ñ˛Ó̊y ÎyÎ̊ ~Ó̊ ¢y£y Ï̂Îƒ–

!â˛e 3.22 ı v˛Ñ%̨ ˆÏõr›˛ !≤Ã!r›˛Ç

!â˛e 3.23 ı !≤Ãr›˛ !≤Ã!¶˛v z̨
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Ctrl + End ~Ñ˛!›˛ v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ ~ Ï̂Ñ˛Óy Ï̂Ó̊ ˆü Ï̂°Ï õ%¶˛ Ñ˛Ó̊y ÎyÎ̊ ~Ó̊ ¢y£y Ï̂Îƒ–

Ctrl + Page up Óì≈̨ õyò !fl˛; Ï̂òÓ˚ first characterÈÙÈ~ õ%¶˛ Ñ˛Ó̊ Ï̂ì˛ ÓƒÓ£,ì˛ £Î̊–

Ctrl + Page down Óì≈̨ õyò !fl˛; Ï̂òÓ̊ last characterÈÙÈ~ õ%¶˛ Ñ˛Ó̊ Ï̂ì˛ ÓƒÓ£,ì˛ £Î̊–

Ctrl + → ~Ñ˛›˛y ü∑ v˛yò !î Ï̂Ñ˛ õ%¶˛ Ñ˛Ó̊y ÎyÎ̊ ~Ó̊ ¢y£y Ï̂Îƒ–

Ctrl + ← ~Ñ˛›˛y ü∑ Óyõ !î Ï̂Ñ˛ õ%¶˛ Ñ˛Ó̊y ÎyÎ̊ ~Ó̊ ¢y£y Ï̂Îƒ–

Ctrl + ↑ ~Ñ˛›˛y ParagraphÈÙÈ~Ó̊ ≤ÃÌ Ï̂õ õ%¶˛ Ñ˛Ó̊y ÎyÎ̊ ~Ó̊ õyïƒ Ï̂õ–

Ctrl + ↓ Next ParagraphÈÙÈ~Ó̊ ≤ÃÌ Ï̂õ õ%¶˛ Ñ˛Ó̊y ÎyÎ̊ ~Ó̊ õyïƒ Ï̂õ–

Ctrl + C Copy Ñ˛Ó̊ Ï̂ì˛ ÓƒÓ£,ì˛ £Î̊–

Ctrl + X Cut Ñ˛Ó̊ Ï̂ì˛ ÓƒÓ£,ì˛ £Î̊–

Ctrl + V Paste Ñ˛Ó̊ Ï̂ì˛ ÓƒÓ£,ì˛ £Î̊–

Ctrl + P Print Ñ˛Ó̊ Ï̂ì˛ ÓƒÓ£,ì˛ £Î̊–

¢yÓ˚¢ÇˆÏ«˛˛ô

• Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ ïyÓ̊yÓy!£Ñ˛ Á ¢%ü,Cúy˛ô)í≈¶˛y Ï̂Ó ¢y!ã Ï̂Î̊ ˆÑ˛y Ï̂òy ü∑ Ï̂Ñ˛ ≤ÃÑ˛yü Ñ˛Ó̊y Ï̂Ñ˛ Óúy £Î̊ ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢Ç–

• ÁÎ˚yv≈̨  ˛≤Ã Ï̂¢!¢Ç Ï̂Î˚Ó˚ Ü%Ó%̊c˛ô)í≈ ˜Ó!üT˛ƒÜ%!ú £úÈÙÙÙÈòì%̨ ò v˛Ñ%̨ Ï̂õr›˛ ˜ì˛!Ó˚ Ñ˛Ó˚yñ ˆ¢¶˛ Ñ˛Ó˚yñ Ñ˛!˛ô Ñ˛Ó˚yñ ˆ˛ôfi›˛ Ñ˛Ó˚yñ ~!v˛›˛ Ñ˛Ó˚y

£zì˛ƒy!î–

• Microsoft Office Ó̊ MS-Word £ú ~Ñ˛!›˛ Ü%Ó̊%c˛ô)í≈ ÁÎ̊yv≈̨  ≤Ã Ï̂¢!¢Ç tool.
• ÁÎ˚yv≈̨  v˛Ñ%̨ Ï̂õ Ï̂r›˛ Header Á Footer ˆÎyÜ Ñ˛Ó̊y ~ÓÇ ≤Ã Ï̂Î̊yãòõì˛ Symbol, Ó%̂ Ïú›˛ñ òy¡∫yÓ̊ £zì˛ƒy!î ÓƒÓ£yÓ̊ Ñ˛Ó̊y ¢Ω˛Ó–

• v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ !Ó°ÏÎ̊Óhfl%̨  ¢%®Ó̊ fi›˛y£ẑ Ïú ¢yãy Ï̂òyÓ̊ ãòƒ Word Art, Subscript ~ÓÇ Superscript ÓƒÓ£yÓ̊ Ñ˛Ó̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊ Óy

!Ñœ̨ ˛ô xy Ï̂›≈̨ Ó̊ õyïƒ Ï̂õ !Ó!¶˛ß̈ äÈ!Ó £zò¢y›≈̨  Ñ˛Ó̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊–

• ~Ñ˛£z !Ó°ÏÎ̊Óhfl$̨ Ó̊ !â˛!‡˛ !¶˛ß̈ !¶˛ß̈ !‡˛Ñ˛yòyÎ̊ ˛ôy‡˛y Ï̂òyÓ̊ ãòƒ ˆõ£zú õyã≈ ˛ôÂï!ì˛ ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊–

Ü%Ó̊%c˛ô)í≈ ü∑ (Key Words)
Word Processing, Formating, Undo, Redo, Clip Board, Header/Footer, Subscript/Superscript, Clip Art, Sym-
bol, Tab Setting, Mail Marge.

xò%ü#úò# (Exercises)
S1V MS Word Ñ˛#¶˛y Ï̂Ó Á Į̈̂ ôò Ñ˛Ó̊y £Î̊⁄

S2V ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õr›˛ Ï̂Ñ˛ Ñ˛#¶˛y Ï̂Ó ˆ¢¶˛ Ñ˛Ó̊y £Î̊⁄

S3V H2SO4 Ñ˛#¶˛y Ï̂Ó ˆúÖy ÎyÎ̊ ì˛y Óí≈òy Ñ˛ Ï̂Ó̊y–

S4V ~Ñ˛!›˛ MS-Word v˛Ñ%̨ Ï̂õ Ï̂r›˛ Clip Art Ñ˛#¶˛y Ï̂Ó ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊ ˆú Ï̂Öy–

S5V Header ~ÓÇ Footer Ñ˛#⁄ MS-Word ~ Header ~ÓÇ Footer Ñ˛#¶˛y Ï̂Ó ˆÎyÜ Ñ˛Ó̊y £Î̊⁄

S6V MS-Word ~ Ñ˛#¶˛y Ï̂Ó ˆ›˛!Óú ˜ì˛!Ó̊ Ñ˛Ó̊y £Î̊ v z̨îy£Ó̊í¢£ Ï̂Îy Ï̂Ü ì˛y£y xy Ï̂úyâ˛òy Ñ˛ Ï̂Ó̊y–

S7V ~Ñ˛!›˛ v˛Ñ%̨ Ï̂õr›˛ Ñ˛#¶˛y Ï̂Ó !≤Ãr›˛ Ñ˛Ó̊y ÎyÎ̊ ì˛yÓ̊ ïy˛ôÜ%!ú ˆú Ï̂Öy–

S8V ˆõ£zú õyã≈ ˛ôÂï!ì˛!›˛ !Óhfl˛y!Ó̊ì˛¶˛y Ï̂Ó Óí≈òy Ñ˛ Ï̂Ó̊y–
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S9V ˛ôyÌ≈Ñ˛ƒ ˆú Ï̂Öy ı

SÑ˛V Save Á Save As
SÖV Copy Á Cut˛

ˆ≤Ãy Ï̂ãQ ÁÎ̊yÑ≈̨  (Project Work)
S1V !òã ≤Ã!ì˛¤˛yò ¢¡ô Ï̂Ñ≈̨  10 !›˛ Óy Ï̂Ñ˛ƒ ~Ñ˛!›˛ xò%̂ ÏFäÈî ˆú Ï̂Öy ~ÓÇ !ò¡̈!ú!Öì˛ ö˛Ó̊õy!›˛ÇÜ%!ú Á£z xò%̂ ÏFäÈ Ï̂î ≤Ã Ï̂Î̊yÜ Ñ˛ Ï̂Ó̊y–

BOLD, ITALIC, UNDERLINE, CENTER ALIGNMENT, DIFFERENT LINE SPACING OPTION,
INDENTATION.

S2V ˛ô§yâ˛!›˛ Ñ˛úyõ ~ÓÇ â˛yÓ̊!›˛ ˆÓ̊y !Ó!üT˛ ~Ñ˛!›˛ ˆ›˛!Óú ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊y ~ÓÇ ˆv˛›˛y !î Ï̂Î̊ fill up Ñ˛ Ï̂Ó̊y–

S3V !v˛.~ú.~v˛ ̂ Ñ˛y Ï̂¢≈Ó̊ üÇ¢y˛ôe (Certificate) ≤Ãhfl$̨ ì˛ Ñ˛ Ï̂Ó̊y–

S4V ˛ô§yâ˛!›˛ !Ó!¶˛ß̈ !Óîƒyú Ï̂Î̊ ˛ôƒyÓ̊y !›˛â˛yÓ̊ ˛ô Ï̂îÓ̊ ãòƒ ~Ñ˛!›˛ xy Ï̂Óîò˛ôe ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊yÙÙÙÈˆõ£zú õy Ï̂ã≈Ó̊ õyïƒ Ï̂õ–
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xïƒyÎ̊

4

~õ ~¢ ~ Ï̂:ú

˛4.1  ¢)â˛òy (Introduction)

˛ˆfl˛±v˛ü#›˛ ˆ≤Ãy@˘Ãyõ £ú ~Ñ˛!›˛ xƒy!≤’ Ï̂Ñ˛üò ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ñ ˆÎÖy Ï̂ò v˛y›˛y ˆÓ̊y (Row) ~ÓÇ Ñ˛úyõ (Colume) ÓÓ̊yÓÓ̊ ¢!Iì˛ Ñ˛ Ï̂Ó̊

≤Ãïyòì˛ !Ó!¶˛ß̈ Üy!í!ì˛Ñ˛ Ñ˛yãÑ˛õ≈ ¢¡ôß̈ Ñ˛Ó̊y £Î̊– MS-Office ˛ôƒy Ï̂Ñ˛ Ï̂ãÓ̊ ~Ñ˛!›˛ Ü%Ó̊%c˛ô)í≈ ˆÑ˛¢ ›%̨ ú Microsoft Excel Óy

MS-Excel £ú ~Ñ˛!›˛ ü!=˛üyú# Spreadsheet ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ ÎyÓ̊ ¢y£y Ï̂Îƒ !Ó!¶˛ß̈ Üy!í!ì˛Ñ˛ Ñ˛yã ì˛yv˛̧yì˛y!v˛̧ ~ÓÇ ¢£ Ï̂ã Ñ˛Ó̊y

ÎyÎ̊– ~äÈyv˛̧yÁ ExcelÈÙÈ~Ó̊ ¢y£y Ï̂Îƒ v˛y›˛y õƒy Ï̂òã Ï̂õr›˛ñ @˘Ãyö˛ xAÑ˛ò £zì˛ƒy!î î«˛ì˛yÓ̊ ¢ Ï̂AÜ ¢¡ôß̈ Ñ˛Ó̊y ÎyÎ̊–

ExcelÈÙÈ~ ˜ì˛!Ó̊ ˆÑ˛y Ï̂òy ö˛y£zú Ï̂Ñ˛ Óúy £Î̊ Workbook – ~Ñ˛!›˛ Workbook ÈÙÈ~ ~Ñ˛y!ïÑ˛ Work sheet Ìy Ï̂Ñ˛– MS-Excel ~
Work sheetÈÙÈ~ v˛y›˛y £zò¢y›≈̨  Ñ˛ Ï̂Ó̊ !Ó!¶˛ß̈ ̨ôÂï!ì˛Ó̊ õyïƒ Ï̂õ !Ó Ï̂Ÿ’°Ïí Ñ˛Ó̊y ÎyÎ̊– MS-Excel ÈÙÈ~ Ñ˛yã Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú ò# Ï̂â˛Ó̊ ̨ôÎ≈yÎ̊Ü%!ú

xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ÓÈÙÙÈ

• Windows ÈÙÈ~Ó̊ Start ÈˆÓyì˛y Ï̂õ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

• ˆÎ ˆõò% ≤Ãî!ü≈ì˛ £ Ï̂Ó ì˛yÓ̊ õ Ï̂ïƒ ˆÌ Ï̂Ñ˛ All Programs !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

• ˆÎ ˆ≤Ãy@˘Ãy Ï̂õÓ̊ ì˛y!úÑ˛y xy¢ Ï̂Ó ì˛yÓ̊ ˆÌ Ï̂Ñ˛ Microsoft Office È!¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

• Microsoft Office ÈÙ ~Ó̊ xhs˛Ü≈ì˛ ̂ ≤Ãy@˘ÃyõÜ%!úÓ̊ õ Ï̂ïƒ Microsoft Office ExcelÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ~Ñ˛!›˛ ÓœƒyAÑ˛ Excel Work-
book ÈÖ%̂ Ïú Îy Ï̂Ó– ~Öy Ï̂ò ÓƒÓ£yÓ̊Ñ˛yÓ̊# ì˛yÓ̊ ≤Ã Ï̂Î̊yãò xò%ÎyÎ̊# Ñ˛yÎ≈ ¢¡ôß̈ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

Start → → → → → All Programs →→→→→ Microsoft Office →→→→→ Microsoft Office Excel

~£z xïƒyÎ̊ ˆÌ Ï̂Ñ˛ !ò¡̈!ú!Öì˛ !Ó°ÏÎ̊Ü%!ú ¢¡ô Ï̂Ñ≈̨  xÓÜì˛ £ÁÎ̊y Îy Ï̂Ó–

(1) !ü«˛yÌ≈#Ó˚y Worksheet ÈÙÈ~Ó̊ ïyÓ̊íy úy¶˛ Ñ˛Ó̊ Ï̂Óñ ÈWorksheetÙÈ~ Ñ˛# Ñ˛ Ï̂Ó̊ !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ v˛y›˛y ~!r› Δ̨ Ñ˛Ó̊ Ï̂ì˛ £Î̊ ~ÓÇ ˆ¢£z

v˛y›˛y Ñ˛#¶˛y Ï̂Ó ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ˆ¢ ¢¡∫̂ Ïrï ãyò Ï̂ì˛ ˛ôyÓ̊ Ï̂Ó–

(2) Excel Worksheet ÈÙÈ~ Ñ˛# Ñ˛ Ï̂Ó̊ !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ @˘Ãyö˛ Óy â˛y›≈̨  ˜ì˛!Ó̊ Ñ˛Ó̊y ÎyÎ̊ ˆ¢ ¢¡∫̂ Ïrï K˛yòúy¶˛ Ñ˛Ó̊y Îy Ï̂Ó–

(3) ExcelÈÙÈˆÑ˛ !Ó!¶˛ß̈ Ñ˛y Ï̂ã Ñ˛#¶˛y Ï̂Ó ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊ ~ÓÇ !Ñ˛ä%È ¢yïyÓ̊í ö˛õ%≈úyÓ̊ ÓƒÓ£yÓ̊ ¢¡∫̂ Ïrï ãyò Ï̂ì˛ ˛ôyÓ̊y Îy Ï̂Ó–

4.2 ÁÎ̊yÑ≈̨ ü#›˛ (Worksheet)

Ms-Excel ̂ ÖyúyÓ̊ ¢ Ï̂AÜ ¢ Ï̂AÜ Book 1 òy Ï̂õ !â˛!£´ì˛ Excel Workbook !›˛ î,üƒõyò £Î̊ Îy Ï̂ì˛ by default !ì˛ò!›˛ worksheet
Ìy Ï̂Ñ˛– ≤Ã Ï̂Î˚yãò Ï̂Óy Ï̂ï òì%̨ ò worksheet ˆÎyÜ Ñ˛Ó˚y ÎyÎ˚– Workbook-~Ó˚ !Ó!¶˛ß¨ xÇüÜ%!úÓ˚ ¢Ç!«˛Æ ˛ô!Ó˚â˛Î˚ ò# Ï̂â˛ ˆîÁÎ˚y

£ Ï̂Î˚̂ ÏäÈ–

Microsoft Office Button : Excel 2007 Workbook-~Ó̊ Èv z̨£ẑ Ïu˛y Ï̂ãÓ̊ v z̨̨ ô Ï̂Ó̊Ó̊ xÇ Ï̂üÓ̊ Óy§ !î Ï̂Ñ˛Ó̊ ̂ Ñ˛y Ï̂í Ó̊ Ï̂Î̊ Ï̂ä ̂ ÜyúyÑ˛yÓ̊È

Microsoft Office Button – ~£z Button ÙÈ~ Click  Ñ˛Ó̊ Ï̂ú ˆÎ ˆõò% xy Ï̂¢ ˆ¢£z ˆõò% ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ òì%̨ ò ö˛y£zú ˜ì˛!Ó̊ Ñ˛Ó̊yñ

˛ô%̂ ÏÓ̊y Ï̂òy ö˛y£zú ̂ Öyúy (Open) Á Órï (Close) Ñ˛Ó̊yñ ö˛y£zú ̂ ¢¶˛ (Save) Ñ˛Ó̊yñ worksheet print Ñ˛Ó̊yñ £zÈÙÈˆõú Ñ˛ Ï̂Ó̊ xƒy›˛yâ˛ Ï̂õr›˛

˛ôy‡˛y Ï̂òyñ Excel ˆÌ Ï̂Ñ˛ ˆÓ!Ó̊ Ï̂Î̊ xy¢y (Exit) £zì˛ƒy!î !Ó!¶˛ß̈ Ü%Ó̊%c˛ô)í≈ Ñ˛yãÜ%!ú ¢¡ôß̈ Ñ˛Ó̊y ÎyÎ̊–
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Quick Access Tool bar : Microsoft Office ButtonÙÈ~Ó̊ !‡˛Ñ˛ ̨ ôy Ï̂ü£z Ó̊ Ï̂Î̊ Ï̂äÈ ~£z Tool bar ̂ ÎÖy Ï̂ò ÓyÓ̊ÓyÓ̊ ÓƒÓ£,ì˛ £Î̊

~õò Command Ü%!úñ ˆÎõò Save, Undo, Redo £zì˛ƒy!î xy£zÑ˛òÜ%!ú Ìy Ï̂Ñ˛– ~£z xy£zÑ˛òÜ%!ú ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ !Ó!¶˛ß̈ Ñ˛yÎ≈ Ö%Ó

¢£ Ï̂ã ¢¡ôß̈ Ñ˛Ó̊y ÎyÎ̊– Ms-Excel- ~ Ñ˛yã Ñ˛Ó̊yÓ̊ ¢õÎ̊ User Óy ÓƒÓ£yÓ̊Ñ˛yÓ̊# ì˛yÓ̊ ≤Ã Ï̂Î̊yãò xò%ÎyÎ̊# ̂ Î Ï̂Ñ˛y Ï̂òy toolÈÙÈˆÑ˛ Quick
Access ToolbarÈÙÈ~ Î%=˛ Ñ˛Ó̊ Ï̂ì˛ ~ÓÇ Óyî !î Ï̂ì˛ ˛ôy Ï̂Ó̊– ~£z ToolbarÈÙÈ~Ó̊ Drop Down ArrowÈÙÈˆì˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú Customize
Quick Access Toolbar!›˛ î,üƒõyò £ Ï̂Ó–

ˆÎ tool !›˛ toolbarÈÙÈ~ Î%=˛ Ñ˛Ó̊y £ Ï̂Ó ì˛yÓ̊ Á˛ôÓ̊ Mouse Click Ñ˛Ó̊ Ï̂ú Óyõ˛ôy Ï̂ü ~Ñ˛!›˛ !›˛Ñ‰̨  !â˛£´ xy¢ Ï̂Ó ~ÓÇ tool!›˛ Quick
Access ToolbarÈÙÈ~ ̂ îÖy Îy Ï̂Ó– ~£z Toolbar ̂ Ì Ï̂Ñ˛ ̂ Ñ˛y Ï̂òy toolÈÙÈˆÑ˛ Óyî !î Ï̂ì˛ £ Ï̂ú Customize Quick Access ToolbarÈÙÈ~
ˆ¢£z toolÈÙÈ~Ó̊ ˛ôy Ï̂ü !›˛Ñ˛ !â˛ Ï̂£´ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú toolÈÙÈ!›˛ Quick Access ToolbarÈÙÈ~ ˆîÖy Îy Ï̂Ó òy–

Title Bar : Excel  v z̨£ẑ Ïu˛yÓ̊ ~ Ï̂Ñ˛Óy Ï̂Ó̊ v z̨̨ ô Ï̂Ó̊ xÓ!fiÌì˛ ~£z Bar !›˛ Ï̂ì˛ Ìy Ï̂Ñ˛ ˆ≤Ãy@˘Ãy Ï̂õÓ̊ òyõ Á ö˛y£ẑ ÏúÓ̊ (workbook) òyõ–

v z̨îy£Ó̊ífl ∫̨Ó̊)̨ ô Óúy ̂ Î Ï̂ì˛ ̨ôy Ï̂Ó̊È ‘‘Microsoft Excel-Book 1’’–
Ribbon : Excel 2007 ÈÙÈ~Ó˚ ~Ñ˛!›˛ v˛zˆÏÕ‘ÖˆÏÎyÜƒ ¢ÇˆÏÎyãò £ú Quick Access Toolbar ÈÙÈ~Ó˚ ò#ˆÏâ˛ xÓ!fiÌì˛

Ribbon Tab ¢õ)£– By default ~Öy Ï̂ò Home, Insert, Page Layout, Formulas, Data, Review ~ÓÇ View ~£z ¢yì˛!›˛

Ribbon ˆîÖy ÎyÎ˚– ≤Ã!ì˛!›˛ RibbonÈÙÈ~ Ó˚̂ ÏÎ˚̂ ÏäÈ Ñ˛ Ï̂Î˚Ñ˛!›˛ Command Group Îy Ï̂îÓ˚ ≤Ã Ï̂ì˛ƒÑ˛!›˛Ó˚ õ Ï̂ïƒ Ó˚̂ ÏÎ˚̂ ÏäÈ ¢¡ôÑ≈̨ Î%=˛

Command button– v z̨îy£Ó̊ífl ∫̨Ó̊)̨ ôñ Home Ribbon ›˛ƒyÓÈÙÈ~ xÓ!fiÌì˛ Command Group Ü%!ú £ú Clipboard, Font,
Alignment, Number, Styles, Cells £zì˛ƒy!î–





!â˛e 4.1 ı xƒy Ï̂:¢ ›%̨ úÓyÓ˚
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Worksheet :  Worksheet £ú WorkbookÈÙÈ~Ó̊ ~Ñ˛ È~Ñ˛!›˛ Page– ~Ñ˛!›˛ Excel Èö˛y£zú Óy WorkbookÈÙÈ~ ≤ÃyÌ!õÑ˛¶˛y Ï̂Ó

!ì˛ò!›˛ Worksheet Ìy Ï̂Ñ˛– ≤Ã Ï̂Î̊yã Ï̂ò SheetÈÙÈ~Ó̊ ¢ÇÖƒy Óyv˛̧y Ï̂òy Óy Ñ˛õy Ï̂òy ÎyÎ̊– ~Ñ˛!›˛ ÈExcel WorksheetÙÈ~ xò%¶)̨ !õÑ˛¶˛y Ï̂Ó

(horizontally) ˆÎ ÓyÓ̊ Ü%!ú î,üƒõyò £Î̊ ì˛y Ï̂îÓ̊ Row Óúy £Î̊– Á˛ôÓ̊ ˆÌ Ï̂Ñ˛ ò#â˛ ˛ôÎ≈hs˛ 1,2,3,4,.... Ñ˛ Ï̂Ó˚ Row Ü%!úÓ̊ òy¡∫yÓ̊

ˆîÁÎ̊y Ìy Ï̂Ñ˛– ~Ñ˛!›˛ ÈWorksheet ÙÈ~ ~£z Ó̊Ñ˛õ RowÈÙÈ~Ó̊ ˆõy›˛ ¢ÇÖƒy È1,048,576– WorksheetÙÈ~ ú¡∫¶˛y Ï̂Ó xÓ!fiÌì˛ ÓyÓ̊

Ü%!ú Ï̂Ñ˛ Column Ó Ï̂ú– Column Ü%!úÓ̊ õyÌyÎ̊ A,B,C,D,.... Ñ˛ Ï̂Ó̊ òyõ ̂ úÖy Ìy Ï̂Ñ˛– ÈWorksheet ÙÈ~ ̂ õy›˛ Column ¢ÇÖƒy £ú

16,384– ~Ñ˛!›˛ Row Á ~Ñ˛!›˛ ColumnÈÙÈ~Ó̊ ¢Ç Ï̂ÎyÜfiÌú cell òy Ï̂õ ̨ô!Ó̊!â˛ì˛– Column ~ÓÇ Row ~Ó̊ òyõ xò%ÎyÎ̊# cellÈÙÈ~Ó̊

òyõÑ˛Ó̊í Ñ˛Ó̊y £Î̊– v z̨îy£Ó̊ífl ∫̨Ó̊)̨ ô 10 òÇ Row Á E Column ~Ó̊ ¢Ç Ï̂ÎyÜfiÌ Ï̂ú ˆÎ cell ˜ì˛!Ó̊ £ Ï̂Ó ì˛yÓ̊ òyõ Óy xƒy Ï̂v»̨ ¢ £ Ï̂Ó

E10– ˆÑ˛y Ï̂òy !ò!î≈T˛ ˆ¢ Ï̂úÓ̊ Á˛ôÓ̊ Mouse Pointer myÓ̊y !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ˆ¢£z ˆ¢ú!›˛ !¢ Ï̂úQ £Î̊– ~£z ˆ¢ú!›˛ Ï̂Ñ˛ Active Cell Óy

Cell Pointer Ó Ï̂ú– Active Cell ~Ñ˛!›˛ ̂ õy›˛y úy£zò myÓ̊y xyÓ,ì˛ Ìy Ï̂Ñ˛– Active CellÈÙÈ~Ó̊ ò# Ï̂â˛ v˛yò !î Ï̂Ñ˛Ó̊ ̂ Ñ˛y Ï̂í ~Ñ˛!›˛ ̂ äÈy Ï̂›˛y

Ñ˛y Ï̂úy Ó: ̂ îÖy ÎyÎ̊ñ ~ Ï̂Ñ˛ Fill Handle Óúy £Î̊– WorksheetÈÙÈ~Ó̊ õ Ï̂ïƒ Cell Pointer!›˛ !Ó!¶˛ß̈ xƒy Ï̂Ó̊y Ñ˛#ÈÙÈÓ̊ ¢y£y Ï̂Îƒ v z̨̨ ô Ï̂Ó̊Èñ

Èò# Ï̂â˛ñ v˛yò!î Ï̂Ñ˛ Óy ÈÓyõ!î Ï̂Ñ˛ ¢Ó̊y Ï̂òy ÎyÎ̊– Excel ÈÙÈ~ ~Ñ˛¢ Ï̂AÜ x Ï̂òÑ˛Ü%!ú Worksheet ˆÎyÜ Ñ˛Ó̊y ÎyÎ̊ ~ÓÇ ì˛y Ï̂îÓ̊ Sheet1,
Sheet 2 £zì˛ƒy!î default òy Ï̂õÓ̊ Óî Ï̂ú xyúyîy xyúyîy òyõÑ˛Ó̊í Ñ˛Ó̊y ÎyÎ̊–

Formula Bar : Ribbon ›˛ƒy Ï̂ÓÓ̊ ò# Ï̂â˛ ¢yîy xò%¶)̨ !õÑ˛ xÇü!›˛ £ú Formula Bar– ~£z xÇ Ï̂ü ¢yïyÓ̊íì˛ ˆÑ˛y Ï̂òy ö˛õ≈)úy ˆúÖy

£Î̊ xÌÓy ˆÑ˛y Ï̂òy cellÈÙÈ~ v˛y›˛y ~!r› Δ̨ Ñ˛Ó̊yÓ̊ ãòƒ v˛y›˛y ›˛y£z̨ ô Ñ˛Ó̊y £Î̊– xyÓyÓ̊ ˆÑ˛y Ï̂òy cellÈÈÙÈ~ v˛y›˛y ˆúÖy £ Ï̂ú ˆ¢!›˛ Formula
BarÈÙÈ~ ˆîÖy ÎyÎ̊–

Name Box : Formula BarÈÙÈ~Ó̊ !‡˛Ñ˛ Óyõ!î Ï̂Ñ˛ Ó̊ Ï̂Î̊ Ï̂äÈ Name Box – ~£z BoxÈÙÈ~ Óì≈̨ õy Ï̂ò !¢ Ï̂úQ £ÁÎ̊y ̂ Ñ˛y Ï̂òy ~Ñ˛!›˛ ̂ ¢ú

Óy ˆÑ˛y Ï̂òy ˆ¢ú ˆÓ̊ Ï̂OÓ̊ Address ≤Ãî!ü≈ì˛ £Î̊–

Scroll Bar : Worksheet ̂ Ñ˛ v z̨̨ ô Ï̂Ó̊È ò# Ï̂â˛ xÌÓy v˛y£ẑ Ïò Óy Óy Ï̂õ ¢Ó̊y Ï̂òyÓ̊ ãòƒ ÎÌyÑ ̨ Ï̂õ Vertical Á Horizontal Scroll Bar
ÓƒÓ£,ì˛ £Î̊–

Sheet Tab: ~£z TabÙÈ~ Click Ñ˛ Ï̂Ó̊ ~Ñ˛!›˛ Worksheet ˆÌ Ï̂Ñ˛ xòƒ Worksheet ~ ÎyÁÎ̊y ÎyÎ̊– ˆÎ Sheet tabÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊y

£Î̊ ˆ¢£z SheetÈÙÈ!›˛ Active Ìy Ï̂Ñ˛– ˆÑ˛y Ï̂òy ~Ñ˛!›˛ Worksheet !¢ Ï̂úQ ÌyÑ˛y xÓfiÌyÎ̊ mouseÈÙÈ~Ó̊ right button click Ñ˛Ó̊ Ï̂ú

≤Ãyhs˛ ̂ õò% ̂ Ì Ï̂Ñ˛ òì%̨ ò sheet insert Ñ˛Ó̊yñ sheet delete Ñ˛Ó̊yñ sheetÈÙÈ~Ó̊ òyõ ̨ô!Ó̊Óì≈̨ ò Ñ˛Ó̊yñ sheet copy Óy move Ñ˛Ó̊y £zì˛ƒy!î

Ñ˛yãÜ%!ú Ñ˛Ó̊y ÎyÎ̊–

Status Bar: ~£z Bar Excel v z̨£ẑ Ïu˛yÓ̊ ~Ñ˛îõ ò# Ï̂â˛Ó̊ !î Ï̂Ñ˛ xÓ!fiÌì˛– Status Bar !Ó Ï̂ü°Ï !Ñ˛ä%È Ñ˛#ñ ̂ Îõò Caps Lock, Scroll
Lock £zì˛ƒy!î On xÌÓy Off xÓfiÌyÎ̊ ÌyÑ˛ Ï̂ú ì˛y ≤Ãîü≈ò Ñ˛ Ï̂Ó̊– ~£z Óy Ï̂Ó̊ Ready ˆúÖy!›˛ î,üƒõyò £ Ï̂ú Ó%G˛ Ï̂ì˛ £ Ï̂Ó Cursor
Worksheet CellÈÙÈ~ xÓfiÌyò Ñ˛Ó̊ Ï̂äÈ ~ÓÇ ~£z xÓfiÌyÎ̊ WorksheetÈÙÈ~ ˆúÖy Îy Ï̂Ó–

!â˛e 4.2 ı !Ó˚Óò ›˛ƒyÓ
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4.2.1 ÁÎ̊yÑ≈̨ ü# Ï̂›˛ v˛y›˛y ~!r› Δ̨ Ñ˛Ó̊y (Data Entry in Worksheet)
~£z !Ó°ÏˆÏÎ˚ xyˆÏúyâ˛òy Ñ˛Ó˚yÓ˚ xyˆÏÜ !Ñ˛ ïÓ˚ˆÏòÓ˚ v˛y›˛y Excel WorksheetÈÙÈ~ ~!r›˛Δ Ñ˛Ó˚y ÎyÎ˚ ˆ¢£z ¢¡ôˆÏÑ≈˛ ãyòy xyÓüƒÑ˛–

MS-Excelñ ~!r› Δ̨ Ñ˛Ó̊y v˛y›˛y !Ñ˛ ïÓ̊ Ï̂òÓ̊ ì˛y !â˛!£´ì˛ Ñ˛Ó̊ Ï̂ì˛ ¢«˛õñ ExcelÙÈˆÑ˛ v˛y›˛yÓ̊ ïÓ̊ò Ó Ï̂ú !î Ï̂ì˛ £Î̊ òy– Excel WorksheetÈÙÈ~
¢yïyÓ̊íì˛ â˛yÓ̊ ïÓ̊ Ï̂òÓ̊ v˛y›˛y ~!r› Δ̨ Ñ˛Ó̊y ÎyÎ̊– ~Ü%!ú !ò Ï̂¡̈ xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

Labels Óy Text : ~£z ïÓ̊ Ï̂òÓ̊ v˛y›˛y £ú £zÇ Ï̂Ó̊ã# Óí≈õyúyÓ̊ !¶˛!_ Ï̂ì˛ ˆúÖy Óí≈òyõ)úÑ˛ ì˛Ìƒñ ˆÎõò ˆÑ˛y Ï̂òy Óƒ!=˛Ó̊ òyõ Óy

õy Ï̂¢Ó̊ òyõñ ˆÑ˛y Ï̂òy ÓyÑ˛ƒ £zì˛ƒy!î– text v˛y›˛y A-Z ˛ôÎ≈hs˛ Óí≈ñ 0-9 ˛ôÎ≈hs˛ ¢ÇÖƒy Óy @, #, $, & ≤Ã¶,̨ !ì˛ !Ó Ï̂ü°Ï !â˛£´ !î Ï̂Î̊ Ü!‡˛ì˛

£Î̊– v z̨îy£Ó̊ífl ∫̨Ó̊)̨ ô ‘‘My name is Sachin’’ v z̨!=˛!›˛ ExcelÈÙÈ~Ó̊ Ñ˛y Ï̂äÈ label Óy text !£¢y Ï̂Ó Üíƒ £Î̊– ‘‘There are 4
numbers’’ÈÙÈ~!›˛Á ~Ñ˛!›˛ textual data– ~£z ïÓ̊ Ï̂òÓ̊ v˛y›˛yÓ̊ Á˛ôÓ̊ ̂ Ñ˛y Ï̂òy Mathematical operation Ñ˛Ó̊y ÎyÎ̊ òy–

Value Óy Number : ~£z ïÓ̊ Ï̂òÓ̊ v˛y›˛y £ú ¢ÇÖƒy Óy number – ˆÎõò 235 Excel ~Ó̊ Ñ˛y Ï̂äÈ value !£¢y Ï̂Ó ˛ô!Ó̊Ü!íì˛ £Î̊ñ

!Ñ˛hs$̨  ‘‘Number 235’’ Label Óy text !£¢y Ï̂Ó Üíƒ £Î̊– ~Öy Ï̂ò Óv˛̧ ¢ÇÖƒyÓ̊ ¢ Ï̂AÜ Ñ˛õy (comma) ~ÓÇ ≤Ã Ï̂Î̊yãò õì˛ !Ó!¶˛ß̈

õ%oyÓ̊ (currency) !â˛£´ ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊– ~£z ïÓ̊ Ï̂òÓ̊ v˛y›˛yÓ̊ Á˛ôÓ̊ ¢£ Ï̂ã£z mathematical operation Ñ˛Ó̊y ÎyÎ̊–

Date ~ÓÇ Time : Excel date ~ÓÇ time ˆÑ˛ ˛ô,ÌÑ˛ v˛y›˛y ›˛y£z̨ ô !£¢y Ï̂Ó Üíƒ Ñ˛ Ï̂Ó̊– v z̨îy£Ó̊ífl ∫̨Ó̊)̨ ôÉ 14-Mar-01, Mar-01,
03-14-01 £zì˛ƒy!î !Ó!¶˛ß̈ FormatÈÙÈ~ Date ExcelÙÈ~ ̂ úÖy ÎyÎ̊– 1:30:55 PM, 13:30, 1:30 PM, 13:30:55, 13:30:55
PM £zì˛ƒy!î £ú Time v˛y›˛yÓ̊ÈÙÈ~ v z̨îy£Ó̊í–

Boolean Value : v z̨̨ ô!Ó̊v z̨=˛ ̂ «˛ Ï̂e ~£z ïÓ̊ Ï̂òÓ̊ data ÓƒÓ£,ì˛ £Î̊ òyñ ì˛ Ï̂Ó logical formula-ˆì˛ Boolean Value ÓƒÓ£,ì˛ £Î̊–

Excel ~Ó̊ ̂ Ñ˛yò cellÈÙÈ~ !Ñ˛ä%È !úÖ Ï̂ì˛ ≤ÃÌ Ï̂õ Á£z cell !›˛ Ï̂Ñ˛ select Ñ˛ Ï̂Ó̊ !ò Ï̂ì˛ £Î̊– ~Ó̊˛ôÓ̊ Key Board ~Ó̊ ¢y£y Ï̂Îƒ ›˛y£z̨ ô Ñ˛ Ï̂Ó̊

ì˛yÓ˚̨ ôÓ˚ Enter ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ì˛y£ Ï̂ú cell pointer !‡˛Ñ˛ !ò!î≈T˛ ˆ¢ Ï̂úÓ̊ ò# Ï̂â˛Ó̊ ˆ¢ Ï̂ú â˛ Ï̂ú xy¢ Ï̂Ó ~ÓÇ ›˛y£z̨ ô Ñ˛Ó̊y v˛y›˛y

xy Ï̂ÜÓ̊ cellÈÙÈ~ ~!r› Δ̨ £ Ï̂Ó– !ÓÑ˛“ ̨ôÂï!ì˛ Ï̂ì˛ ̂ Ñ˛y Ï̂òy cellÈÙÈ~ cursor ̂ Ó̊ Ï̂Ö Formula BarÈÙÈ~ !Ü Ï̂Î̊ ̂ Ñ˛y Ï̂òy ̂ úÖy ›˛y£z̨ ô Ñ˛Ó̊ Ï̂ú ì˛y

Á£z cellÈÙÈ~ ~!r› Δ̨ £ Ï̂Î̊ ÎyÎ̊– cellÈÙÈ~ v˛y›˛y ~!r› Δ̨ÈÙÈ£ÁÎ̊yÓ̊ ̨ôÓ̊ Excel ̂ ¢£z v˛y›˛yÓ˚ ›˛y£z̨ ô xò%ÎyÎ˚# v˛y›˛y align Ñ˛ Ï̂Ó̊– ì˛ Ï̂Ó ÓƒÓ£yÓ̊Ñ˛yÓ̊#

ˆ¢£z alignment ˛ô Ï̂Ó̊ ˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– Excel text dataÈÙÈˆÑ˛ cellÈÙÈ~Ó̊ Óyõ!î Ï̂Ñ˛ align Ñ˛ Ï̂Ó̊ñ Value Óy numberÈÈÙÈˆÑ˛

cellÙÈ~Ó̊ v˛yò!î Ï̂Ñ˛ align Ñ˛ Ï̂Ó̊ ~ÓÇ DateÈÙÈˆÑ˛Á cellÈÙÈ~Ó̊ v˛yò!î Ï̂Ñ˛ align Ñ˛ Ï̂Ó̊– ̂ Ñ˛y Ï̂òy cellÈÙÈ~ label Óy text ~!r› Δ̨ Ñ˛Ó̊yÓ̊ ¢õÎ̊

≤ÃÌõ Ñ˛ Ï̂Î̊Ñ˛!›˛ x«˛Ó̊ ›˛y£z̨ ô Ñ˛Ó̊yÓ̊ ¢ Ï̂AÜ ¢ Ï̂AÜ ¢õãyì˛#Î̊ label SÁ£z Ñ˛!›˛ x«˛Ó̊ myÓ̊y ü%Ó̊% ~õò ˆÑ˛y Ï̂òy label Î!î xòƒ cellÈÙÈ~
~!r› Δ̨ Ñ˛Ó̊y Ìy Ï̂Ñ˛V !î Ï̂Î̊ Excel Á£z cell !›˛ Ï̂Ñ˛ ̨ô)í≈ Ñ˛ Ï̂Ó̊ ̂ îÎ̊– Data ~!r› Δ̨Ó˚ ̂ «˛ Ï̂e ExcelÈÙÈ~Ó̊ ~£z ̃ Ó!üT˛ƒ£z £ú Autocomplete–

ExcelÈÙÈ~Ó̊ ~£z ̃ Ó!üT˛ƒÓ̊ ãòƒ ¢õãyì˛#Î̊ label ›˛y£z̨ ô Ñ˛Ó̊y ¢£ã¢yïƒ £Î̊– ̂ Ñ˛y Ï̂òy cellÈÙÈ~ ~!r› Δ̨ Ñ˛Ó̊y ValueÈÙÈ~Ó̊ width Î!î cell-
width ˆÌ Ï̂Ñ˛ ˆÓ!ü £Î̊ ì˛ Ï̂Ó Excel ˙ cell !›˛ Ï̂Ñ˛ Ñ˛ Ï̂Î̊Ñ˛!›˛ # !â˛£´ myÓ̊y ˛ô)í≈ Ñ˛ Ï̂Ó̊ ˆîÎ̊– Value Óy number !›˛ Ï̂Ñ˛ ÎÌyÎÌ¶˛y Ï̂Ó

ˆîÖy Ï̂ì˛ £ Ï̂ú Á£z cellÈÙÈ~Ó̊ width ≤Ã Ï̂Î̊yãòõì˛ Óy!v˛̧ Ï̂Î̊ !ò Ï̂ì˛ £ Ï̂Ó– !Ñ˛ä%È !Ñ˛ä%È v˛y›˛y òy¡∫yÓ̊ £ Ï̂úÁ ì˛y ˆ›˛:›˛ !£¢y Ï̂Ó ÓƒÓ£,ì˛ £Î̊–

ˆÎõò ˆ›˛!ú Ï̂ö˛yò òy¡∫yÓ̊ñ !˛ôò ˆÑ˛yv˛ £zì˛ƒy!î– Î!î ˆÑ˛yò òy¡∫yÓ̊ Ï̂Ñ˛ ˆ›˛:›˛ !£¢y Ï̂Ó ~!r› Δ̨ Ñ˛Ó̊yÓ̊ ≤Ã Ï̂Î̊yãò £Î̊ ì˛y£ Ï̂ú òy¡∫yÓ̊ ˆúÖyÓ̊

ü%Ó̊%̂ Ïì˛ ~Ñ˛!›˛ single quotation mark (’) ›˛y£z̨ ô Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ~ÓÇ ì˛yÓ̊˛ôÓ̊ òy¡∫yÓ̊ ›˛y£z̨ ô Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~£z¶˛y Ï̂Ó ›˛y£z̨ ô Ñ˛Ó̊y ̂ Ñ˛y Ï̂òy

òy¡∫yÓ˚̂ ÏÑ˛ Excel ̂ ›˛:›˛ !£¢y Ï̂Ó !Ó Ï̂Óâ˛òy Ñ˛ Ï̂Ó̊ ~ÓÇ ì˛yÓ̊ alignment Óyõ!î Ï̂Ñ˛ £Î̊–

4.3 v˛y›˛y ~!v˛!›˛Ç (Data Editing)
Excel worksheet ~Ó̊ ˆÑ˛y Ï̂òy cellÈÙÈ~ v˛y›˛y ~!r› Δ̨ Ñ˛Ó̊yÓ̊ ˛ôÓ̊ Î!î ˆÑ˛y Ï̂òy ˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊ Ï̂ì˛ £Î̊ ì˛y£ Ï̂ú cellÈÙÈ~ Double Click
Ñ˛Ó̊ Ï̂ú Ñ˛yÓ̊¢Ó̊ cellÈÙÈ~ â˛ Ï̂ú xy¢ Ï̂Ó ~ÓÇ cellÈÙÈ~Ó̊ v˛y›˛y edit Ñ˛Ó̊y Îy Ï̂Ó– Excel ~ v˛y›˛y ~!v˛!›˛Ç ~Ó̊ !Ó!¶˛ß̈ ≤Ã!Ñ ̨ Î̊yÜ%!ú ò# Ï̂â˛ Óí≈òy

Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

v˛y›˛y ö˛Ó̊õƒy!›˛Ç (Data Formatting)
Excel WorksheetÙÈ~Ó̊ !Ó!¶˛ß̈ cellÈÙÈ~ ~!r› Δ̨ Ñ˛Ó̊y ̂ ›˛:›˛ñ ¢ÇÖƒy £zì˛ƒy!î Font, Size, Á Colour ¢£ Ï̂Îy Ï̂Ü ¢%®Ó̊¶˛y Ï̂Ó ¢%¢!Iì˛

Ñ˛Ó̊yÓ̊ ̨ôÂï!ì˛ Ï̂Ñ˛ Cell formatting Ó Ï̂ú– Home RibbonÈÙÈ~ Font, Alignment, Number, ≤Ã¶,̨ !ì˛ Command groupÈÙÈ~Ó̊



60

Óy›˛òÜ%!úÓ̊ ¢y£y Ï̂Îƒ command group ò# Ï̂â˛Ó̊ v˛yò!î Ï̂Ñ˛ dialog box launcherÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ ̂ ü°Ï≤Ãy Ï̂hs˛ Format Cells dialog
boxÈÙÈ~Ó̊ !Ó!¶˛ß̈ option ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ v˛y›˛y ¢õ)̂ Ï£Ó̊ Formatting Ñ˛Ó̊y ÎyÎ̊– xyÓyÓ̊ ˆÑ˛y Ï̂òy cellÈÙÈ~ v˛y›˛y ~!r› Δ̨Ó̊ ˛ôÓ̊ Á£z cell-~
Right click Ñ˛ Ï̂Ó̊ ≤Ãyhs˛ ˆõò% ˆÌ Ï̂Ñ˛ ‘‘Format Cells’’ÈÙÈ~ click Ñ˛Ó̊ Ï̂úÁ ‘‘Format Cells’’ dialog box Ö%̂ Ïú Îy Ï̂Ó– ~Öy Ï̂ò

!Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ ›˛ƒyÓ xy Ï̂äÈñ ˆÎõò Number, Alignment, Font, Border, Fill ~ÓÇ Protection– ~£z ›˛ƒyÓ Ü%!ú ˆÌ Ï̂Ñ˛ !Ó!¶˛ß̈

ïÓ̊ Ï̂òÓ̊ Formating x˛ôüò !¢ Ï̂úQ Ñ˛ Ï̂Ó̊ data format Ñ˛Ó̊y ÎyÎ̊–

Number ›˛ƒyÓ ı ~£z ›˛ƒyÓÈÙÈ~Ó̊ ¢y£y Ï̂Îƒ ˆÑ˛y Ï̂òy cell ÈÙÈ~ Ñ˛# ïÓ̊ Ï̂òÓ̊ v˛y›˛y £zò¢y›≈̨  Ñ˛Ó̊y £ Ï̂Ó ì˛y !‡˛Ñ˛ Ñ˛Ó̊y £Î̊– ¢yïyÓ̊í¶˛y Ï̂Ó

Category List ˆÌ Ï̂Ñ˛ ≤Ã Ï̂Î̊yãò#Î̊ Data type (General, Number, Currency, Date Time £zì˛ƒy!îV !¢ Ï̂úQ Ñ˛ Ï̂Ó̊ OK
ˆÓyì˛y Ï̂õ !Ñœ̨ Ñ˛ Ñ˛Ó̊y £Î̊–

Alignment  ›˛ƒyÓ ı ~Ñ˛!›˛ cellÙÈ~ v˛y›˛y £zò¢y›≈̨  Ñ˛Ó̊y Ï̂òyÓ̊ ˛ôÓ̊ ì˛y xò%¶)̨ !õÑ˛ Óy ú¡∫ ÓÓ̊yÓÓ̊ Á£z cellÈÙÈ~ Ñ˛#¶˛y Ï̂Ó ¢!Iì˛ £ Ï̂Ó ì˛y

!òï≈yÓ̊í Ñ˛ Ï̂Ó̊ Alignment ›˛ƒyÓ– ~ Ï̂«˛ Ï̂e ≤Ã Ï̂Î̊yãò xò%¢y Ï̂Ó̊ v˛y›˛y Ï̂Ñ˛ ~Ñ˛!›˛ cellÈÙÈ~ !Ó!¶˛ß̈ ̂ Ñ˛yí (angle) Ñ˛ Ï̂Ó̊Á Ó̊yÖy ÎyÎ̊– ̂ Ñ˛y Ï̂òy

cellÈÙÈ~ ~!r› Δ̨ Ñ˛Ó̊y v˛y›˛y Î!î ˙ cellÈÙÈ~Ó̊ ≤Ã¢yÓ̊ Óy width ˆÌ Ï̂Ñ˛ Óv˛̧ £Î̊ ì˛y£ Ï̂ú ˆúÖy!›˛Ó̊ ˛xÇü ˛ôy Ï̂üÓ̊ cellÈÙÈ~ â˛ Ï̂ú ÎyÎ̊– !Ñ˛hs$̨

Alignment ›˛ƒy Ï̂ÓÓ˚ Wrap Text option !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ú ˙ cellÈÙÈ~Ó̊ ˆúÖy!›˛ ˛ôy Ï̂üÓ̊ cellÈÙÈ~ òy !Ü Ï̂Î̊ ˙ cellÈÙÈ~Ó̊ ò# Ï̂â˛Ó̊ !î Ï̂Ñ˛

â˛ Ï̂ú xy Ï̂¢– ~Ó̊ ö˛ Ï̂ú ˙ cellÈÙÈ~Ó̊ height !Ñ˛ä%È›˛y ˆÓ Ï̂v˛̧ ÎyÎ̊–

Font  ›˛ƒyÓ ı Font ~Ó̊ òyõñ  Font ~Ó̊ fi›˛y£zú (Regular, Italic, Bold £zì˛ƒy!î) Font-~Ó̊ ¢y£zãñ underline !Ñ˛ Ó̊Ñ˛õ £ Ï̂Óñ

ˆúÖyÓ̊ Ñ˛yúyÓ̊ñ Effects £zì˛ƒy!î ~£z ›˛ƒy Ï̂ÓÓ̊ xhs˛Ü≈ì˛ !Ó!¶˛ß̈ x˛ôü Ï̂òÓ̊ õyïƒ Ï̂õ ˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊y ÎyÎ̊–

Border  ›˛ƒyÓ ı ~£z ›˛ƒyÓ ~Ó̊ ¢y£y Ï̂Îƒ ˆÑ˛yò cell Óy !¢ Ï̂ú Ï̂Qv˛ cell ¢õ%̂ Ï£Ó̊ â˛yÓ̊˛ôy Ï̂ü ≤Ã Ï̂Î̊yãò õì˛ Óv≈̨ yÓ̊ ˆîÁÎ̊y ÎyÎ̊– Óv≈̨ y Ï̂Ó̊Ó̊

style (single line, double line, dotted line £zì˛ƒy!î) ~ÓÇ colour Á ~£z ›˛ƒy Ï̂ÓÓ̊ ¢y£y Ï̂Îƒ !òï≈yÓ̊í Ñ˛Ó̊y ÎyÎ̊–

Fill  ›˛ƒyÓ ı ˆÑ˛y Ï̂òy cellÈÙÈ~Ó̊ ˆ¶˛ì˛ Ï̂Ó̊Ó̊ xÇü Óy backgroundÈÙÈ~ ˆÑ˛y Ï̂òy colour Óy !Ó Ï̂ü°Ï pattern  !î Ï̂ì˛ £ Ï̂ú ~£z ›˛ƒyÓ!›˛

ÓƒÓ£,ì˛ £Î̊–

Protect  ›˛ƒyÓ ı ~Ñ˛ Óy ~Ñ˛y!ïÑ˛ CellÈÙÈˆÑ˛ Protect Ñ˛Ó̊y ÎyÎ̊ Protection ›˛ƒy Ï̂ÓÓ̊ õyïƒ Ï̂õ– ~Ó̊ ö˛ Ï̂ú ̇  Cell Ü%!úÓ˚ ̂ Ñ˛y Ï̂òy v˛y›˛y

˛ô!Ó̊Óì≈̨ ò Óy delete Ñ˛Ó̊y ÎyÎ̊ òy– ˆÑ˛y Ï̂òy Cell Protect Ñ˛Ó̊yÓ̊ ãòƒ Protection ›˛ƒy Ï̂ÓÓ̊ Locked ˆâ˛Ñ˛ Ó Ï̂: !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

!Ó Ï̂ü°Ï¶˛y Ï̂Ó v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ ˆÎ ˆÑ˛y Ï̂òy cellÈÙÈˆÑ˛ Protect Ñ˛Ó̊yÓ̊ xy Ï̂Ü xÓüƒ£z WorksheetÈÙÈˆÑ˛ Protect Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó Review
›˛ƒy Ï̂ÓÓ˚ Protect sheet Óy›˛ Ï̂òÓ̊ õyïƒ Ï̂õ–

ì˛Ìƒ Ñ˛!˛ô Á ̂ ˛ôfi›˛ Ñ˛Ó̊y (Copy and Paste of Information)
MS-Excel ~ v˛y›˛y Ñ˛!˛ô Á ˆ˛ôfi›˛ Ñ˛Ó̊yÓ̊ ãòƒ !ò¡̈!ú!Öì˛ ïy˛ôÜ%!ú xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• ˆÎ cell  Óy cell Ü%!úÓ̊ ì˛Ìƒ Ñ˛!˛ô Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ≤ÃÌ Ï̂õ ˆ¢£z cell  Óy cell Ü%!ú Ï̂Ñ˛ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• RibbonÈÙÈ~Ó̊ Home  ›˛ƒyÓÈÙÈ~ Clipboard command group ~Ó̊ Copy  Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó xÌÓy Ñ˛# ˆÓyv≈̨  ˆÌ Ï̂Ñ˛

Ctrl+C  ̂ ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– Á£z cell  Óy cell Range ÈÙÈ~Ó̊ v˛y›˛yÓ̊ Ñ˛!˛ô Excel clipboardÈÙÈ~ â˛ Ï̂ú Îy Ï̂Ó–

••••• ˆÎ cellÈÙÈ~ v˛y›˛y Ñ˛!˛ô Ñ˛ Ï̂Ó̊ !ò Ï̂Î̊ ˆÎ Ï̂ì˛ £ Ï̂Ó ˆ¢£z cell  ~ Mouse Pointer  Ó̊yÖ Ï̂ì˛ £ Ï̂Ó–

••••• Clipboard Command GroupÈÙÈ~Ó̊ Paste  Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó xÌÓy Ñ˛#ÈÙÈˆÓyv≈̨  ˆÌ Ï̂Ñ˛ Ctrl+V  ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

ì˛y£ Ï̂ú clip board-~Ó̊ v˛y›˛y selected cellÈÙÈ~ paste  £ Ï̂Î̊ Îy Ï̂Ó–

v»̨ yÜ Á v»̨ ˛ô (Drag and Drop)
Excel ~ Drag Á Drop ≤Ã!Ñ ̨ Î̊yÓ̊ õyïƒ Ï̂õÁ v˛y›˛y Ñ˛!˛ô Ñ˛Ó̊y ÎyÎ̊– ~£z Ñ˛yÎ≈!›˛ ¢¡ôß̈ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú ò# Ï̂â˛Ó̊ ˛ôÂï!ì˛ xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛

£ˆÏÓ–
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••••• ˆÎ cell  Óy cell Ü%!úÓ̊ ì˛Ìƒ Ñ˛!˛ô Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ≤ÃÌ Ï̂õ ˆ¢£z cell  Óy cell  Ü%!ú Ï̂Ñ˛ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• !¢ Ï̂ú Ï̂Qv˛ cell  Óy cell  Ü%!úÓ̊ Óv≈̨ y Ï̂Ó̊Ó̊ Á˛ôÓ̊ !î Ï̂Î̊ Mouse Pointer !ò Ï̂Î̊ ˆÜ Ï̂ú Pointer-!›˛ ~Ñ˛!›˛ arrowÙÈˆì˛ ˛ô!Ó̊Óì≈̨ #ì˛

£ˆÏÓ–

••••• ~ÓyÓ̊ ctrl key  ˆâ˛ Į̈̂ ô ˆÓ̊ Ï̂Ö v z̨=˛ !¢ Ï̂ú Ï̂Qv˛ ˆ¢ú Óy ˆ¢úÜ%!úÓ̊ Óv≈̨ yÓ̊ ï Ï̂Ó̊ drag  Ñ˛Ó̊ Ï̂ú Á£z ì˛Ìƒ xòƒ blank cellÈÙÈ~ Ñ˛!˛ô

£ Ï̂Î̊ Îy Ï̂Ó–

ì˛Ìƒ Ñ˛y›˛ Á ̂ ˛ôfi›˛ Ñ˛Ó̊y (Cut and Copy of Information)
MS-Excel ~ v˛y›˛y Ñ˛y›˛ Á ˆ˛ôfi›˛ Ñ˛Ó̊yÓ̊ ˛ôÂï!ì˛ ò# Ï̂â˛ Óí≈òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

••••• ˆÑ˛y Ï̂òy cellÈÙÈ~Ó˚ v˛y›˛y Ñ˛y›˛ (cut) Ñ˛Ó̊ Ï̂ú ̂ ¢£z cell ̂ Ì Ï̂Ñ˛ v˛y›˛y!›˛ õ%̂ ÏäÈ ÎyÎ̊–

••••• ˆÎ cell Óy cell Ü%!úÓ˚ v˛y›˛y Ñ˛y›˛ (cut) Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ˆ¢£z cell Óy cell Ü%!ú select Ñ˛ Ï̂Ó̊ RibbonÈÙÈ~Ó̊ Home ›˛ƒyÓÈÙÈ~Ó̊

clipboard command groupÈÙÈ~Ó̊ cut Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó xÌÓy Ñ˛#ÈÙÈˆÓy Ï̂v≈̨ Ó̊ Ctrl+X Ñ˛# î%!›˛ ̂ ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• ˆÎ cellÈÙÈ~ Á£z v˛y›˛y ̂ ˛ôfi›˛ (paste) £ Ï̂Ó ̂ ¢£z cellÈÙÈ!›˛ ̂ ì˛ mouse pointer ̂ Ó̊ Ï̂Ö clipboard command groupÈÙÈ~Ó̊ paste
Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú xÌÓy Ñ˛#ÈÙÈˆÓy Ï̂v≈̨ Ó̊ Ctrl+V Ñ˛# î%!›˛ ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ú v˛y›˛y Á£z cellÈÙÈ~ ˆ˛ôfi›˛ £ Ï̂Î̊ Îy Ï̂Ó–

4.4  ÁÎ̊yÑ≈̨ Ó%Ñ˛ !ò Ï̂Î̊ Ñ˛yã Ñ˛Ó̊y (Working with Workbook)
MS-Excel ~ workbook ~ ˆÎ ¢õhfl Į̈ !Ó!¶˛ß̈ x˛ôy Ï̂Ó̊üòÜ%!ú ¢¡ôß̈ Ñ˛Ó̊y ÎyÎ̊ ˆ¢£z ¢¡ô Ï̂Ñ≈̨  ~Öy Ï̂ò !Óüî xy Ï̂úyâ˛òy Ñ˛Ó̊y

£ Ï̂Î˚̂ ÏäÈ–

SÑ˛V òì%̨ ò ÁÎ̊yÑ≈̨ Ó%Ñ˛ ̃ ì˛!Ó̊ Ñ˛Ó̊y (Creating New Workbook)
Ms-Excel 2007 Ö%ú Ï̂ú ~Ñ˛!›˛ blank workbook screen-~ ˆîÖy ÎyÎ̊ ÎyÓ̊ title bar-~ Book1 ˆúÖy Ìy Ï̂Ñ˛– ~äÈyv˛̧yÁ

Excel â˛yú% ÌyÑ˛y xÓfiÌyÎ̊ ~Ñ˛ Óy ~Ñ˛y!ïÑ˛ òì%̨ ò Workbook ˜ì˛!Ó̊ Ñ˛Ó̊y ÎyÎ̊ !ò¡̈!ú!Öì˛ ˛ôÂï!ì˛ xò%¢Ó̊í Ñ˛ Ï̂Ó̊–

••••• Office button-~ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ New CommandÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú New Workbook dialog box screenÈÙÈ~ ̂ îÖy Îy Ï̂Ó–

••••• Blank and recent Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• ~Ó˚̨ ôÓ˚ Create buttonÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ~Ñ˛!›˛ òì%̨ ò workbook ˜ì˛!Ó̊ £ Ï̂Ó–

SÖV ÁÎ̊yÑ≈̨ Ó%Ñ˛ ̂ ¢¶˛ Ñ˛Ó̊y (Saving the Workbook)
WorksheetÙÈ~ ≤Ã Ï̂Î̊yãò#Î̊ v˛y›˛y ~!r› Δ̨ Ñ˛Ó̊yÓ̊ ˛ôÓ̊ ˆ¢£z v˛y›˛y save Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú !ò¡̈!ú!Öì˛ ïy˛ôÜ%!ú xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Óı

••••• Microsoft Office buttonÙÈ~ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ Save Óy Save As commandÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– Save As dialog box screenÈÙÈ~

≤Ãî!ü≈ì˛ £ Ï̂Ó–

••••• File Name Box ÈÙÈ~ FileÈÙÈ~Ó̊ ~Ñ˛!›˛ Î%!=˛˛ô)í≈ òyõ !úÖ Ï̂ì˛ £ Ï̂Ó–

••••• Save buttonÈÙÈ~ click Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

Ñ˛# ÈÙÈˆÓy Ï̂v≈̨ Ó̊ ¢y£y Ï̂Îƒ ̂ ¢¶˛ Ñ˛Ó̊ Ï̂ì˛ â˛y£ẑ Ïú Ctrl+S ̂ ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– Excel 2007ÈÙÈ~ File name ~Ó̊ Extension £ú .xlsx–

SÜV ÁÎ̊yÑ≈̨ Ó%Ñ˛ ̂ Öyúy (Opening a Workbook)
ˆÑ˛y Ï̂òy existing ÁÎ̊yÑ≈̨ Ó%Ñ˛ Á Į̈̂ ôò Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú ò# Ï̂â˛Ó̊ ˛ôÂï!ì˛ xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• Office buttonÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ open commandÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó xÌÓy Ñ˛#ÈÙÈˆÓyv≈̨  ˆÌ Ï̂Ñ˛ (Ctrl+O) Ñ˛#ÈÙÈî%!›˛ ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛

£ˆÏÓ–
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••••• ÈServerÙÈ~ xy¢y open dialog box ˆÌ Ï̂Ñ˛ look in ˆ›˛:›˛ Ó Ï̂:Ó̊ xƒy Ï̂Ó̊y !â˛ Ï̂£´ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ save Ñ˛Ó̊y workbookÈÙÈ~Ó̊

xÓfiÌyò (location) !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• !ò!î≈T˛ workbook Óy ö˛y£zú!›˛ !¢ Ï̂úQ Ñ˛ Ï̂Ó̊ open buttonÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ö˛y£zú!›˛ Á Į̈̂ ôò £ Ï̂Ó–

SáV ˆ¢ Ï̂úÓ̊ ì˛Ìƒ õ%̂ ÏäÈ ̂ ö˛úy (Deleting Cell Information)
ˆÑ˛y Ï̂òy !ò!î≈T˛ cell ~Ó̊ ì˛Ìƒ õ%̂ ÏäÈ ˆö˛ú Ï̂ì˛ £ Ï̂ú ò# Ï̂â˛Ó̊ ˛ôÂï!ì˛ xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• ~Ñ˛ Óy ~Ñ˛y!ïÑ˛ cellÈÙÈ~Ó̊ ì˛Ìƒ õ%̂ ÏäÈ ˆö˛ú Ï̂ì˛ cell  Óy cell  Ü%!ú Ï̂Ñ˛ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• Ñ˛#ÈÙÈˆÓy Ï̂v≈̨ Ó̊ delete key  ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~ Ï̂«˛ Ï̂e !¢ Ï̂ú Ï̂Qv˛ ˆ¢úÜ%!úÓ̊ ì˛Ìƒ õ%̂ ÏäÈ Îy Ï̂Ó–

SàV òì%̨ ò ˆÓ̊y £zò¢y›≈̨  ÈÑ˛Ó̊yÈ (Inserting New Row)
Worksheet !ò Ï̂Î̊ Ñ˛yã Ñ˛Ó̊yÓ̊ ¢õÎ̊ x Ï̂òÑ˛ ˆ«˛ Ï̂e òì%̨ ò row £zò¢y›≈̨  Ñ˛Ó̊yÓ̊ ≤Ã Ï̂Î̊yãò £Î̊– ˆ¢ Ï̂«˛ Ï̂e ò# Ï̂â˛Ó̊ ˛ôÂï!ì˛ xò%¢Ó̊í Ñ˛ Ï̂Ó̊

worksheet ~ òì%̨ ò row £zò¢y›≈̨  Ñ˛Ó̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊–

••••• ÈˆÎ Row-~Ó˚ v z̨̨ ô Ï̂Ó˚ òì%̨ ò Row £zò¢y›≈̨  Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ̂ ¢£z Row ~Ó̊ ̂ £!v˛ÇÈÙÈ~ click Ñ˛ Ï̂Ó̊ Row!›˛ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó S~Ñ˛!›˛

õye Row £zò¢y›≈̨  Ñ˛Ó̊ Ï̂ì˛ £ Ï̂úV– ~Ñ˛y!ïÑ˛ Row £zò¢y›≈̨  Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú ˆ¢£z Row Ü%!ú Ï̂Ñ˛ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ÎyÓ̊ v z̨̨ ô Ï̂Ó̊ xyõÓ̊y

~Ñ˛y!ïÑ˛ Row £zò¢y›≈̨  Ñ˛Ó̊ Ï̂ì˛ â˛y£z–

••••• Ribbon-~Ó̊ Home ›˛ƒyÓ ~Ó̊ Cells Command group ~Ó̊ Insert button-~ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ ≤Ãyhs˛ ̂ õò%Ó̊ Insert Sheet Rows-
~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ≤Ã Ï̂ì˛ƒÑ˛ÓyÓ̊ ~Ñ˛!›˛ òì%̨ ò Row Î%=˛ £ Ï̂Ó–

Sâ˛V òì%̨ ò Ñ˛úyõ £zò¢y›≈̨  Ñ˛Ó̊y (Inserting New Column)ÈÙÙÙÈ Worksheet ~ òì%̨ ò column £zò¢y›≈̨  Ñ˛Ó̊yÓ̊ ãòƒ ò# Ï̂â˛Ó̊ ̨ôÂï!ì˛

xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• È~Ñ˛!›˛ õye Column £zò¢y›≈̨  Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú ̂ ¢£z Column ~Ó̊ ̂ £!v˛ÇÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ column!›˛ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ÎyÓ̊ Óyõ!î Ï̂Ñ˛

òì%̨ ò Column £zò¢y›≈̨  £ Ï̂Ó– ~Ñ˛y!ïÑ˛ Column £zò¢y›≈̨  Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú ̂ ¢£z Column Ü%!ú Ï̂Ñ˛ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó Îy Ï̂îÓ̊ Óyõ!î Ï̂Ñ˛

òì%̨ ò Column Ü%!ú £zò¢y›≈̨  Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• Home  ›˛ƒyÓÈÙÈ~Ó̊ cells command groupÙÈ~Ó̊ Insert buttonÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ Insert Sheet ColumnÈÙÈ!¢ Ï̂úQ Ñ˛Ó̊ Ï̂ú ≤Ã̂ Ïì˛ƒÑ˛ÓyÓ̊

~Ñ˛!›˛ òì%̨ ò column  ̃ ì˛Ó̊# £ Ï̂Ó–

SäÈV ˆ¢úñ ˆÓ̊y Óy Ñ˛úyõ !v˛!ú›˛ ÈÑ˛Ó̊yÈ (Deleting Cell, Row or Column)ÙÙÙÈˆÑ˛y Ï̂òy Worksheet ˆÌ Ï̂Ñ˛ Cell, Row Óy

Column delete  Ñ˛Ó̊yÓ̊ ˛ôÂï!ì˛ ò# Ï̂â˛ Óí≈òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

••••• ≤ÃÌ Ï̂õ Cell, Row Óy Column !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó Îy delete Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• !¢ Ï̂ú Ï̂Qv˛ cell delete Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú Home tab → Cells → Delete → Delete Cells ~£z ̨ôÎ≈yÎ̊Ü%!ú xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• !¢ Ï̂ú Ï̂Qv˛ Row Ü%!ú delete Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú Home tab → Cells → Delete → Delete Sheet Rows ~£z ïy˛ôÜ%!ú xò%¢Ó̊í

Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• !¢ Ï̂ú Ï̂Qv˛ Column Ü%!ú delete Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú Home tab → Cells → Delete → Delete Sheet Column ~£z ïy˛ôÜ%!ú

xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

SãV ˆÓ̊y Á Ñ˛úyõ !Ó̊¢y£zã ÈÑ˛Ó̊y (Resizing Row and Column)
õyv z̨¢ ̨ô Ï̂Î̊r›˛yÓ̊ Ï̂Ñ˛ î%!›˛ Row Óy î%!›˛ Column ̂ £v˛y Ï̂Ó̊Ó̊ Óv≈̨ y Ï̂Ó̊ xyò Ï̂ú ì˛y ÎÖò     xyÑ˛yÓ̊ ̂ ò Ï̂Ó ì˛Öò õyv z̨¢ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ ~ÓÇ drag
Ñ˛ Ï̂Ó̊ Row Óy Column ˆÑ˛ Ö%Ó ¢£ Ï̂ã£z Resize Ñ˛Ó̊y ÎyÎ̊– ~äÈyv˛̧y õyv z̨¢ ˛ô Ï̂Î̊r›˛yÓ̊ Ï̂Ñ˛ î%!›˛ Row Óy î%!›˛ Column labelÈÙÈ~Ó̊


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Óv≈̨ y Ï̂Ó̊ xyò Ï̂ú ì˛y ÎÖò      xyÑ˛yÓ̊ ˆò Ï̂Ó ì˛Öò õyv z̨¢ double click Ñ˛Ó̊ Ï̂ú ˆ¢£z Row Óy Column automatically Cell ~Ó̊

data xò%ÎyÎ˚# resize £ Ï̂Ó–

Row Resize Ñ˛Ó̊yÓ̊ !ÓÑ˛“ ˛ôÂï!ì˛ ò# Ï̂â˛ xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

••••• ˆÎ RowÈÙÈ~Ó̊ height Óyv˛̧y Ï̂ì˛ £ Ï̂Ó ˆ¢£z RowÈÙÈ~Ó̊ ˆ£v˛y Ï̂Ó̊ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ ¢¡ô)í≈ Row È!¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• Home ›˛ƒy Ï̂ÓÓ̊ Cells Command GroupÈÙÈ~Ó̊ format buttonÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ row height ÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú row height dialog
box î,üƒõyò £ Ï̂Ó–

••••• ~£z boxÈÙÈ~ ≤Ã Ï̂Î̊yãò#Î̊ ¢ÇÖƒy !ú Ï̂Ö ok Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú row height ˛ô!Ó̊Ó!ì≈̨ ì˛ £ Ï̂Ó–

Column Resize Ñ˛Ó̊yÓ̊ !ÓÑ˛“ ˛ôÂï!ì ò# Ï̂â˛ ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–

••••• Column ̂ £v˛y Ï̂Ó̊ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ ¢¡ô)í≈ column!›˛ È!¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• Home ›˛ƒy Ï̂ÓÓ̊ Cells Command GroupÈÙÈ~Ó̊ Format buttonÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ column widthÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú column width
dialog box ≤Ãî!ü≈ì˛ £ Ï̂Ó–

••••• ~£z boxÈÙÈ~ ≤Ã Ï̂Î̊yãò#Î̊ column width !ú Ï̂Ö ok buttonÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú column widthÈÙÈ~Ó̊ ̨ô!Ó̊Óì≈̨ ò £ Ï̂Ó–

SG˛V x Ï̂›˛y!ö˛ú (Auto Fill)
x Ï̂›˛y!ö˛ú ̨ôÂï!ì˛Ó̊ ¢y£y Ï̂Îƒ worksheetÈÙÈ~Ó̊ ̂ Ñ˛y Ï̂òy !ò!î≈T˛ column Óy rowÈÙÈˆì˛ ~Ñ˛£z ïÓ̊ Ï̂òÓ̊ v˛y›˛yñ sequential data, ö˛õ≈%úy

£zì˛ƒy!î ïyÓ̊yÓy!£Ñ˛¶˛y Ï̂Ó £zò¢y›≈̨  Ñ˛Ó̊y ÎyÎ̊– ò# Ï̂â˛Ó̊ v z̨îy£Ó̊ Ï̂í Fill Handle ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ Ñ˛#¶˛y Ï̂Ó x Ï̂›˛y!ö˛ú Ñ˛Ó̊y ÎyÎ̊ ì˛y ˆîÖy Ï̂òy

£ Ï̂Î˚̂ ÏäÈ–

v z̨îy£Ó̊íı ¢Æy Ï̂£Ó̊ ¢yì˛ !î Ï̂òÓ̊ òyõ (Sunday ___ Saturday) x Ï̂›˛y!ö˛ú Ñ˛Ó̊yÓ̊ ˛ôÂï!ì˛ É

(i) Worksheet ~Ó̊ ̂ Ñ˛y Ï̂òy cellÈÙÈ~ Sunday ›˛y£z̨ ô Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

(ii) Sunday ̂ úÖy cellÈÙÈ!›˛ È!¢ Ï̂úQ Ñ˛ Ï̂Ó̊ Fill HandleÈÙÈ~ Mouse Pointer xyò Ï̂ú Pointer!›˛ + !â˛ Ï̂£´ ̨ô!Ó̊íì˛ £ Ï̂Ó–

(iii) MouseÈÙÈ~Ó̊ left button!›˛ ̂ â˛ Į̈̂ ô ò# Ï̂â˛Ó̊ !î Ï̂Ñ˛ drag Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ~ÓÇ Saturday ̂ úÖy!›˛ xy¢yÓ̊ ̨ôÓ̊ dragging Órï Ñ˛Ó̊ Ï̂ì˛

£ Ï̂Ó– ~Ó̊ ö˛ Ï̂ú Sunday ˆÌ Ï̂Ñ˛ Saturday ˛ôÎ≈hs˛ ¢Æy Ï̂£Ó̊ ¢yì˛ !î Ï̂òÓ̊ òyõ cell Ü%!ú Ï̂ì˛ £zò¢y›≈̨  £ Ï̂Î̊ Îy Ï̂Ó–

v z̨îy£Ó̊íı 1 ˆÌ Ï̂Ñ˛ 10 ˛ôÎ≈hs˛ Óy ì˛yÓ̊ ˆÓ!ü ¢ÇÖƒyÜ%!ú Ï̂Ñ˛ ˆ¢ Ï̂ú ïyÓ̊yÓy!£Ñ˛¶˛y Ï̂Ó !ö˛ú Ñ˛Ó̊yÓ̊ ˛ôÂï!ì˛–

(i) ≤ÃÌ Ï̂õ ~Ñ˛!›˛ cellÈÙÈ~ 1 ~ÓÇ ì˛yÓ̊ !‡˛Ñ˛ ò# Ï̂â˛Ó̊ cellÈÙÈ~ 2 ›˛y£z̨ ô Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

(ii) ~Ó̊˛ôÓ̊ 1 ~ÓÇ 2 ˆúÖy cell î%!›˛ Ï̂Ñ˛ ~Ñ˛¢y Ï̂Ì È!¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

(iii) 2 ˆúÖy ˆ¢ú!›˛Ó̊ Fill HandleÈÙÈ~ mouse pointer ~ Ï̂ò left mouse button ˆâ˛ Į̈̂ ô ï Ï̂Ó̊ ò# Ï̂â˛Ó̊ !î Ï̂Ñ˛ cell Ü%!ú Ï̂ì˛ drag
Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

(iv) ˛ôÓ̊˛ôÓ̊ 3,4,5,6.......... ¢ÇÖƒyÜ%!ú î,üƒõyò £ Ï̂Ó ~ÓÇ 10 ˆúÖy!›˛ ≤Ãî!ü≈ì˛ £ÁÎ̊yÓ̊ ˛ôÓ̊ mouse button!›˛ ˆäÈ Ï̂v˛̧ !î Ï̂ì˛ £ Ï̂Ó–

4.5 v˛y›˛y £ƒy Ï̂u˛!úÇ (Data Handling)
MS-Excel ~ v˛y›˛y Handling ¢ÇÑ ̨ yhs˘˛ !Ó°ÏÎ̊Ü%!úñ ̂ Îõò v˛y›˛y !ö˛úñ v˛y›˛y sortingñ v˛y›˛y !ö˛Œ›˛yÓ̊ ≤Ã¶,̨ !ì˛ Ö%Ó ¢£ Ï̂ã£z Ñ˛Ó̊y ¢Ω˛Ó–

v˛y›˛y ¢ÇÑ ̨ yhs˘˛ ~£z Ñ˛yÎ≈Ü%!ú MS-Excel ~ v˛y›˛y (Data) ˆõò% ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ ¢¡ôß̈ Ñ˛Ó̊y ÎyÎ̊– v˛y›˛y sorting Ñ˛#¶˛y Ï̂Ó Ñ˛Ó̊y ÎyÎ̊ ò# Ï̂â˛

ˆ¢£z ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyÑ˛˛ôyì˛ Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–
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v˛y›˛y ¢!›≈̨ Ç (Data Sorting)

WorksheetÈÙÈ~ ColumnÈ Óy RowÈÙÈˆì˛ ˆúÖy v˛y›˛y (text Á number)ÈÙÈ¢õ)£ õy Ï̂òÓ̊ Ñ ̨ õyò%¢y Ï̂Ó̊ ¢yãy Ï̂òyÓ̊ ˛ôÂï!ì˛ Ï̂Ñ˛ v˛y›˛y ¢!›≈̨ Ç

(Data Sorting) Óúy £Î̊– ~Ñ˛£z column Óy rowÈÙÈ~Ó̊ ¢ÇÖƒyÜ%!ú Ï̂Ñ˛ ̂ äÈy›˛ ̂ Ì Ï̂Ñ˛ Óv˛̧ ~ÓÇ text Ü%!ú Ï̂Ñ˛ A→Z xò%¢y Ï̂Ó̊ ¢yãy Ï̂òy Ï̂Ñ˛

Ascending Order ~ ¢!Iì˛ Óúy £Î̊– ~Ñ˛£z¶˛y Ï̂Ó ¢ÇÖƒyÜ%!ú Ï̂Ñ˛ Óv˛̧ ̂ Ì Ï̂Ñ˛ ̂ äÈy›˛ ~ÓÇ text Ü%!ú Ï̂Ñ˛ Z→A xò%¢y Ï̂Ó̊ ¢yãy Ï̂òy Ï̂Ñ˛

Descending Order ~ ¢!Iì˛ Óúy £Î̊–

~Ñ˛!›˛ Column Óy RowÈÙÈ~Ó̊ Á˛ôÓ̊ Sorting Ñ˛Ó˚y

(i) ˆÎ Column Óy RowÈÙÈ~Ó̊ xhs˛Ü≈ì˛ cell Ü%!úÓ̊ v˛y›˛y sort Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ˆ¢£z cell Ü%!ú !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

(ii) ÈRibbonÙÈ~Ó̊ Home ›˛ƒy Ï̂ÓÓ̊ Editing Command GroupÈÙÈ~Ó̊ Sort & Filter Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ ≤Ãyhs˛ menu ̂ Ì Ï̂Ñ˛ Sort A to
ZÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú cellÈÙÈ~Ó̊ v˛y›˛y Ü%!ú Ascending OrderÈÙÈ~ ¢!Iì˛ £ Ï̂Ó– ~Ñ˛£z¶˛y Ï̂Ó Z to A OptionÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú v˛y›˛yÜ%!ú

Descending OrderÈÙÈ~ ¢!Iì˛ £ Ï̂Ó–

~Ñ˛y!ïÑ˛˛ Column ~Ó̊ Á˛ôÓ̊ Sorting Ñ˛Ó˚y

(i) ˆÎ ¢Ñ˛ú Column Óy RowÈÙÈ~Ó̊ v˛y›˛y sort Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ˆ¢Ü%!ú Ï̂Ñ˛ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

(ii) ÈRibbonÙÈ~Ó̊ Home ›˛ƒy Ï̂ÓÓ̊ Editing Command GroupÈÙÈ~Ó̊ Sort & Filter Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ ≤Ãyhs˛ menu ̂ Ì Ï̂Ñ˛ Custom
SortÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– Sort dialog box!›˛ screenÈÙÈ~ ̂ îÖy Îy Ï̂Ó–

(iii) ÈSort dialog boxÈÙÈ~Ó̊ ÈSort by text boxÈÙÈ~Ó̊ Èdrop down list ̂ Ì Ï̂Ñ˛ Èsorting ~Ó̊ ãòƒ ≤ÃÌõ Ècolumn !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

ÈOrderÈÙÈ~Ó̊ ò# Ï̂â˛Ó̊ Èdrop down list ̂ Ì Ï̂Ñ˛ ÈA to Z Óy ÈZ to A !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ÈAscending Óy ÈDescending OrderÈÙÈ~ Èsorting
Ñ˛Ó̊yÓ̊ ãòƒ–

(iv) ~Ó̊˛ôÓ̊ Sort dialog boxÙÈ~Ó̊ Add Level Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~Öy Ï̂ò Then by Ó Ï̂:Ó̊ drop down list ̂ Ì Ï̂Ñ˛ !mì˛#Î̊

column ~ÓÇ ≤Ã Ï̂Î̊yã Ï̂ò xyÓyÓ̊ Add level Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ ì,̨ ì˛#Î̊ Column !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ≤Ã!ì˛ ̂ «˛ Ï̂e sorting order Ó̊
ãòƒ A to Z Óy Z to A ~Ó̊ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

(v) ¢Ó Ï̂ü Ï̂°Ï ok Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó˚̂ Ïú sorting ¢¡ô)í≈ £ Ï̂Ó–

4.6. ~ Ï̂:ú ü# Ï̂›˛ â˛y›≈̨  ~ÓÇ @˘Ãy Ï̂ö˛Ó̊ ÓƒÓ£yÓ̊ (Uses of Chart and Graph in Excel Sheet)

Excel WorksheetÈÙÈ~ !Ó!¶˛ß̈ v˛y›˛y !â˛ Ï̂eÓ̊ õyïƒ Ï̂õ ≤ÃÑ˛yü Ñ˛Ó̊yÓ̊ ˛ôÂï!ì˛ Ï̂Ñ˛ â˛y›≈̨  Óy @˘Ãyö˛ Óúy £Î̊– Excel SheetÈÙÈ~ ~!r› Δ̨ Ñ˛Ó˚y v˛y›˛y

ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ Ö%Ó ¢£ Ï̂ã£z sheetÈÙÈ~ â˛y›≈̨  Óy @˘Ãyö˛ ̃ ì˛!Ó̊ Ñ˛Ó̊y ÎyÎ̊– Excel SheetÈÙÈ~ Pie, Bar, Column, Line, Area ≤Ã¶,̨ !ì˛ !Ó!¶˛ß̈

ïÓ̊ Ï̂òÓ̊ Chart ˜ì˛!Ó̊ Ñ˛Ó̊y ÎyÎ̊– Chart OptionÈÙÈ~ !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ Chart äÈ!Ó¢£ ˆîÁÎ̊y Ìy Ï̂Ñ˛– ~Öy Ï̂ò ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂Ñ˛£z !¢Âïyhs˛

!ò Ï̂ì˛ £ Ï̂Ó ˆÑ˛yò ïÓ̊ Ï̂òÓ̊ â˛y›≈̨  ì˛yÓ̊ v˛y›˛yÓ̊ ¢ Ï̂AÜ Î%!=˛Î%=˛ £ Ï̂Ó– ExcelÙÈ~ ˜ì˛!Ó̊ â˛y Ï̂›≈̨ Ó̊ !Ó Ï̂ü°Ï ¢%!Óïy £ú Worksheet ~Ó̊ v˛y›˛yÎ̊

ˆÑ˛y Ï̂òy ˛ô!Ó̊Óì≈̨ ò £ Ï̂ú òì%̨ ò Ñ˛ Ï̂Ó̊ â˛y›≈̨  ˜ì˛!Ó̊ Ñ˛Ó̊ Ï̂ì˛ £Î̊ òy– v˛y›˛yÓ̊ ˛ô!Ó̊Óì≈̨ ò fl ∫̨Î̊Ç!Ñ ̨ Î̊¶˛y Ï̂Ó â˛y Ï̂›≈̨  ≤Ã!ì˛ö˛!úì˛ £Î̊– â˛y Ï̂›≈̨ Ó̊ !Ó!¶˛ß̈

xÇü¢õ)£ ò# Ï̂â˛ !Óüî¶˛y Ï̂Ó xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

v˛y›˛y !¢!Ó̊ã (Data Series)ÈÙÙÙÈ Excel worksheet ~Ó˚ Row Óy ColumnÈÙÈ~ !Óhfl+̨ ì˛ ˆÎ ¢ÇÖƒyÜ%!ú Ï̂Ñ˛ â˛y Ï̂›≈̨  ≤’›˛ (Plot) Ñ˛Ó̊y £Î̊

ˆ¢£z ¢ÇÖƒy¢õ)£ Ï̂Ñ˛ ~Ñ˛ Ï̂e v˛y›˛y !¢!Ó̊ã Óúy £Î̊–

X x«˛ (X-axis) ÙÙÙ ̂ Î xò%¶)̨ !õÑ˛ (Horizontal) úy£zò ÓÓ̊yÓÓ̊ ̂ Ñ˛y Ï̂òy â˛y Ï̂›≈̨  !Ó!¶˛ß̈ Ñ˛ƒy Ï̂›˛Ü!Ó̊ S!Ó!¶˛ß̈ ColumnÈÙÈ~Ó̊ òyõV ≤ÃÑ˛yü

Ñ˛Ó̊y £Î̊ ì˛y Ï̂Ñ˛£z XÈÙÈx«˛ Óúy £Î̊–

YÈÙÈx«˛ (Y-axis) ÙÙÙ ˆÎ ú¡∫ (Vertical) ˆÓ̊Öy ÓÓ̊yÓÓ̊ ˆÑ˛y Ï̂òy â˛y Ï̂›≈̨  ˆÑ˛y Ï̂òy v˛y›˛yÓ̊ õyò ≤ÃÑ˛yü Ñ˛Ó̊y £Î̊ ì˛y Ï̂Ñ˛£z YÈÙÈx«˛ Óúy £Î̊–

!ú Ï̂ãu˛ (Legend) ÙÙÙ !ú Ï̂ãu˛ £ú Ñ˛ì˛Ñ˛Ü%!ú ¢yÇ Ï̂Ñ˛!ì˛Ñ˛ !â˛£´ ÎyÓ̊ ¢y£y Ï̂Îƒ ˆÑ˛y Ï̂òy v˛y›˛y !¢!Ó̊ã â˛y›≈̨  Ñ˛# v ẑ̨ Ïj Ï̂üƒ ÓƒÓ£,ì˛ £ Ï̂Î̊ Ï̂äÈ

ì˛yÓ̊˛ ˛ô!Ó̊â˛Î̊ ˛ôyÁÎ̊y ÎyÎ̊ ~ÓÇ ≤Ã Ï̂ì˛ƒÑ˛ Ó̊Ñ˛õ v˛y›˛y Ï̂Ñ˛ xyúyîy¶˛y Ï̂Ó ˆÓyG˛y Ï̂òy ÎyÎ̊–
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!@˘Ãv˛úy£zò¢ (Gridlines) ÙÙÙ â˛y Ï̂›≈̨  !Ñ˛ä%È xò%¶)̨ !õÑ˛ Á !Ñ˛ä%È v z̨Õ‘¡∫ ˆÓ̊Öy Ìy Ï̂Ñ˛ Îy !@˘Ãv˛ úy£zò òy Ï̂õ ˛ô!Ó̊!â˛ì˛– XÈÙÈx«˛ Óy YÈÙÈx«˛

ˆÌ Ï̂Ñ˛ ˆÑ˛y Ï̂òy v˛y›˛yÓ̊ õyò !òí≈̂ ÏÎ̊Ó̊ ˆ«˛ Ï̂e !@˘Ãv˛úy£ẑ ÏòÓ̊ ¶)̨ !õÑ˛y Ö%Ó£z Ü%Ó̊%c˛ô)í≈–

â˛y›≈̨  ~!Ó̊Î̊y (Chart Area) ÙÙÙ â˛y Ï̂›≈̨ Ó̊ â˛yÓ̊!î Ï̂Ñ˛ ˆÎ Box xÇü!›˛ Ìy Ï̂Ñ˛ ÎyÓ̊ õ Ï̂ïƒ â˛y›≈̨ !›˛ xÓ!fiÌì˛ ì˛y Ï̂Ñ˛ â˛y›≈̨  ~!Ó̊Î̊y Óúy £Î̊–

â˛y›≈̨  ›˛y£ẑ Ï›˛ú (Chart Title) ÙÙÙ ≤Ã Ï̂ì˛ƒÑ˛ â˛y Ï̂›≈̨ Ó̊ ~Ñ˛!›˛ ›˛y£ẑ Ï›˛ú Ìy Ï̂Ñ˛ Îy ˆÌ Ï̂Ñ˛ â˛y›≈̨ !›˛Ó̊ ˛ô!Ó̊â˛Î̊ ˛ôyÁÎ̊y ÎyÎ̊–

≤’›˛ ~!Ó̊Î̊y (Plot Area) ÙÙÙ â˛y›≈̨  ~!Ó̊Î̊yÓ̊ ˆ¶˛ì˛ Ï̂Ó̊Ó̊ ˆÎ xÇü!›˛ Ï̂ì˛ õ)ú â˛y›≈̨ !›˛ Ìy Ï̂Ñ˛ ì˛y Ï̂Ñ˛ ≤’›˛ ~!Ó̊Î̊y Ó Ï̂ú– ≤’›˛ ~!Ó̊Î̊y ˆÌ Ï̂Ñ˛

v˛y›˛yÜ%!úÓ̊ õyò ãyòy ÎyÎ̊–

4.6.1 â˛y›≈̨  ̃ ì˛!Ó̊ (Preparing Chart)
Excel 2007ÈÙÈ~ â˛y›≈̨  Óy @˘Ãyö˛ ̃ ì˛!Ó̊Ó̊ ~Ñ˛y!ïÑ˛ ̨ôÂï!ì˛ xy Ï̂äÈ– Column Chart, Line Chart ~ÓÇ Pie Chart ̃ ì˛Ó̊#Ó̊ ̨ôÂï!ì˛ ~Öy Ï̂ò

xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

Ñ˛úyõ â˛y›≈̨  ̃ ì˛!Ó̊ (Preparing Column Chart)
••••• ˆÎ v˛y›˛y ˆÓ̊ Ï̂OÓ̊ Á˛ôÓ̊ !¶˛!_ Ñ˛ Ï̂Ó̊ Column Chart ˜ì˛!Ó̊ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó Worksheet ̂ Ì Ï̂Ñ˛ ̂ ¢£z v˛y›˛y ̂ Ó̊O !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• RibbonÈÙÈ~Ó̊ Insert ›˛ƒy Ï̂ÓÓ˚ Charts Command groupÈÙÈ~Ó̊ column Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– !Ó!¶˛ß̈ column chartÈÙÈ~Ó̊

!â˛e¢£ ì˛y!úÑ˛y ˆîÖy Îy Ï̂Óñ ˆÎõò 2D, 3D column cylinder, cone, pyramid £zì˛ƒy!î– ~Ó̊ õ Ï̂ïƒ ˆÌ Ï̂Ñ˛ ˛ôäÈ®õì˛ ˆúÈÙÈxyv ẑ̨ Ï›˛

!Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• !¢ Ï̂úQ Ñ˛Ó̊y v˛y›˛y ˆÓ̊ Ï̂OÓ̊ Á˛ôÓ̊ !¶˛!_ Ñ˛ Ï̂Ó̊ ˜ì˛!Ó̊ Column Chart!›˛ WorksheetÈÙÈ~ ˆîÖy Îy Ï̂Ó–

ò# Ï̂â˛ !â˛ Ï̂eÓ̊ õyïƒ Ï̂õ Ñ˛úyõ â˛y›≈̨  £zò¢y›≈̨  Ñ˛Ó̊yÓ̊ ˛ôÂï!ì˛ ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–

úy£zò â˛y›≈̨  ̃ ì˛!Ó̊ (Preparing Line Chart)

••••• Line Chart ˜ì˛!Ó̊Ó̊ ãòƒ Worksheet ˆÌ Ï̂Ñ˛ ≤Ã Ï̂Î̊yãò#Î̊ v˛y›˛y ˆÓ̊O !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• ~Ó˚̨ ôÓ˚ Insert ›˛ƒy Ï̂ÓÓ˚ Charts Command groupÈÙÈ~Ó̊ Line Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ Line ChartÈÙÈ~Ó̊ ì˛y!úÑ˛y

≤Ãî!ü≈ì˛ £ Ï̂Ó– ̂ Îõò 2D LineÈÙÈ~Ó̊ xhs˛Ü≈ì˛ Line, Stacked Line, 100% Stacked Line, Line With Markers ~ÓÇ 3D Line
£zì˛ƒy!î– ~Ü%!úÓ̊ õ Ï̂ïƒ ˆÌ Ï̂Ñ˛ !ò!î≈T˛ ˆúÈÙÈxyv ẑ̨ Ï›˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• !¢ Ï̂úQ Ñ˛Ó̊y v˛y›˛yÓ̊ Á˛ôÓ̊ !¶˛!_ Ñ˛ Ï̂Ó̊ ˜ì˛!Ó̊ Line Chart!›˛ Worksheet-~ ≤Ãî!ü≈ì˛ £ Ï̂Ó–

˛ôy£z â˛y›≈̨  ̃ ì˛!Ó̊ (Preparing Pie Chart)

••••• ˆÎ v˛y›˛yÓ̊ !¶˛!_ Ï̂ì˛ Pie Chart ˜ì˛!Ó̊ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó Worksheet ˆÌ Ï̂Ñ˛ ˆ¢£z v˛y›˛y ˆÓ̊O!›˛ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• ~Ó̊˛ôÓ̊ RibbonÈÙÈ~Ó̊ Insert ›˛ƒy Ï̂ÓÓ̊ Charts Command GroupÈÙÈ~Ó̊ Pie Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú !Ó!¶˛ß̈ Pie ChartÈÙÈ~Ó̊ ̂ úÈÙÈxyv z̨›˛

!â˛e 4.3 ı ÈÑ˛ÈúÈyÈõ â˛y›≈̨
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xy¢ Ï̂Óñ ̂ Îõò 2D PieÈÙÈ~Ó̊ xhs˛Ü≈ì˛ Pie, Exploded Pie, Pie of Pie ~ÓÇ 3D PieÈÙÈ~Ó̊ xhs˛Ü≈ì˛ Pie in 3D, Exploded Pie in 3D
≤Ã¶,̨ !ì˛– ˛ôäÈ®õì˛ Pie ˆúÈÙÈxyv ẑ̨ Ï›˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• !¢ Ï̂úQ Ñ˛Ó̊y v˛y›˛y ˆÌ Ï̂Ñ˛ ˜ì˛!Ó̊ Pie Chart!›˛ WorksheetÈÙÈ~ ˆîÖy Îy Ï̂Ó–

ò# Ï̂â˛ !â˛ Ï̂eÓ̊ ¢y£y Ï̂Îƒ Pie â˛y›≈̨  ˜ì˛!Ó̊Ó̊ ˛ôÂï!ì˛ ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–

WorksheetÈÙÈ~ ̂ Ñ˛y Ï̂òy â˛y›≈̨  Óy @˘Ãyö˛ ̃ ì˛!Ó̊Ó̊ ̨ôÓ̊ RibbonÈÙÈ~ Design, Layout ~ÓÇ Format ~£z !ì˛ò!›˛ x!ì˛!Ó̊=˛ ›˛ƒy Ï̂ÓÓ̊ ¢y£y Ï̂Îƒ

chart ~Ó̊ !v˛ãy£zòñ ˆúxyv z̨›˛ ~ÓÇ ö˛Ó̊õƒy›˛ ¢ÇÑ ̨ yhs˘˛ !Ó!¶˛ß̈ ˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊y ÎyÎ̊– ò# Ï̂â˛ ~£z Ribbon tab Ü%!ú ¢¡∫̂ Ïrï xy Ï̂úyâ˛òy

Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

!v˛ãy£zò ›˛ƒyÓ (Design Tab)
~£z ›˛ƒy Ï̂Ó Type, Data, Chart, Layouts, Chart Style, Location òyõÑ˛ ̨ô§yâ˛!›˛ command group Ìy Ï̂Ñ˛– ~£z command group
Ü%!ú Ï̂ì˛ v z̨̨ ô!fiÌì˛ Óy›˛òÜ%!úÓ̊ ¢y£y Ï̂Îƒ chart ~Ó̊ Type ̨ ô!Ó̊Óì≈̨ òñ v˛y›˛y !¢ Ï̂úÑ˛üyò (selection), chartÈÙÈ~Ó̊ ̂ úÈÙÈxyv z̨›˛ ̨ô!Ó̊Óì≈̨ òñ

chart ~Ó̊ style ˛ô!Ó̊Óì≈̨ ò ~ÓÇ chart ~Ó˚ Location ˛ô!Ó̊Óì≈̨ ò S~Ñ˛ sheet ˆÌ Ï̂Ñ˛ xòƒ sheetÈÙÈ~ chart!›˛ fiÌyòyhs˛!Ó̊ì˛ Ñ˛Ó̊yV

£zì˛ƒy!î Ñ˛yãÜ%!ú Ñ˛Ó̊y ÎyÎ̊–

!â˛e 4.4 ı È˛ôÈyÈ£z â˛y›≈̨

!â˛e 4.5 ı !v˛ãy£zò ›˛ƒyÓ
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!â˛e 4.6 ı ˆ˛ôã ˆ¢›˛xy˛ô

ˆúxyv z̨›˛ ›˛ƒyÓ (Layout Tab)
~£z Ribbon ›˛ƒy Ï̂Ó ˆÎ Command group Ü%!ú Ìy Ï̂Ñ˛ ˆ¢Ü%!ú £ú current selection, Insert, Labels, Axes, Background,
Analysis ~ÓÇ Properties– Command groupÈÙÈ~ v z̨̨ ô!fiÌì˛ ~£z Óy›˛òÜ%!úÓ̊ ¢y£y Ï̂Îƒ chartÈÙÈ~Ó̊ !Ó!¶˛ß̈ xÇüñ ˆÎõò Chart
Area, Chart Title, Legend, Plot Area £zì˛ƒy!î !¢ Ï̂úQ Ñ˛Ó̊yñ chartÈÙÈ~Ó̊ ãòƒ ≤Ã Ï̂Î̊yãò#Î̊ Picture, Auto Shapes, Text Box
insert Ñ˛Ó̊yñ chartÈÙÈ~Ó̊ Labels Ü%!ú !‡˛Ñ˛ Ñ˛Ó̊y £zì˛ƒy!î Ñ˛yãÜ%!ú Ñ˛Ó̊y ÎyÎ̊–

ö˛Ó̊õƒy›˛ ›˛ƒyÓ (Format Tab)
~£z Ribbon ›˛ƒy Ï̂Ó Current Selection, Shape Styles, Word Art, Arrange, Size ̂ õy›˛ ̨ô§yâ˛!›˛ Command group Ìy Ï̂Ñ˛– ~£z

Óy›˛òÜ%!úÓ̊ ¢y£y Ï̂Îƒ ChartÈÙÈ~Ó̊ !Ó!¶˛ß̈ xÇü ̂ Îõò Chart Area, Chart Title, Plot Area, Legend £zì˛ƒy!î xÇüÜ%!ú Ï̂ì˛ !Ó!¶˛ß̈

color ̂ îÁÎ̊yñ Line colour Ñ˛Ó̊yñ Shadow Effects Î%=˛ Ñ˛Ó̊yñ ChartÈÙÈ~Ó̊ Shape Style ̨ô!Ó̊Óì≈̨ ò Ñ˛Ó̊y £zì˛ƒy!î Ñ˛yãÜ%!ú Ñ˛Ó̊y ÎyÎ̊–

4.7 ÁÎ̊yÑ≈̨ ü#›˛ !≤Ãr›˛ Ñ˛Ó̊y (Printing Worksheet)

ˆÑ˛y Ï̂òy ÁÎ̊yÑ≈̨ ü#›˛ !≤Ãr›˛ Ñ˛Ó̊yÓ̊ xy Ï̂Ü ˆ˛ôã!›˛ Ï̂Ñ˛ ÎÌyÎÌ¶˛y Ï̂Ó ¢y!ã Ï̂Î̊ !ò Ï̂ì˛ SˆÎõòÈÙÈˆ˛ôãÈÙÈ¢y£zãñ õy!ã≈òñ Orientation, Header,
Footer £zì˛ƒy!îV £ Ï̂Ó– Page Layout tab ˆÌ Ï̂Ñ˛ page setupÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú Page-Setup v˛yÎ̊yúÜ Ó: Ö%̂ Ïú Îy Ï̂Ó– ~£z Page
setup dialog box ~Ó̊ !Ó!¶˛ß̈ ›˛ƒyÓ ¢¡ô Ï̂Ñ≈̨  ò# Ï̂â˛ xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

ˆ˛ôã ›˛ƒyÓ (Page Tab)

••••• Orientation ~!Ó̊Î̊y ˆÌ Ï̂Ñ˛ ˆ˛ôã!›˛ Ñ˛#¶˛y Ï̂Ó !≤Ãr›˛ Print £ Ï̂Óñ ˆÎõòÈÙÙÙÈPortrait òy Landscape ì˛y !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• Paper size v»̨ ˛ô v˛yv z̨ò !úfi›˛ ˆÌ Ï̂Ñ˛ ≤Ã Ï̂Î̊yãò#Î̊ ˆ˛ô˛ôyÓ̊ ¢y£zã (ˆÎõòÈÙÈA4, A3, Legal £zì˛ƒy!î) !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• Print Quality v»̨ ˛ô v˛yv z̨ò !úfi›˛ ̂ Ì Ï̂Ñ˛ ¢!‡˛Ñ˛ ̂ Ó̊ã%̂ Ïúüò (dots per inch) !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

••••• First Page number boxÈÙÈ~ ≤ÃÌõ ̂ ˛ôã ò¡∫Ó̊ 1 ˆÌ Ï̂Ñ˛ ü%Ó̊% òy £ Ï̂Î̊ xòƒ ˆÑ˛y Ï̂òy ¢ÇÖƒy ˆÌ Ï̂Ñ˛ ü%Ó̊% Ñ˛Ó̊ Ï̂ì˛ â˛y£ẑ Ïú ˆ¢£z ¢ÇÖƒy!›˛

›˛y£z̨ ô Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–
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õy!ã≈ò ›˛ƒyÓ (Margins Tab)

Page setup v˛yÎ̊yúÜ Ó Ï̂:Ó̊ Margins ›˛ƒyÓÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ~£z ›˛ƒyÓ!›˛ Ö%̂ Ïú Îy Ï̂Ó–

Top, Bottom, Left, Right Ó: ̂ Ì Ï̂Ñ˛ ̂ ˛ô Ï̂ãÓ̊ ÎÌyÑ ̨ Ï̂õ v z̨̨ ô Ï̂Ó̊ñ ò# Ï̂â˛ñ Óyõ!î Ï̂Ñ˛ Á v˛yò!î Ï̂Ñ˛ Ñ˛ì˛›˛y õy!ã≈ò äÈyv˛̧ Ï̂ì˛ £ Ï̂Ó ì˛y v ẑ̨ ÏÕ‘Ö

Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

ˆ£v˛yÓ̊/ö%̨ ›˛yÓ̊ ›˛ƒyÓ (Header/Footer Tab)

ˆÑ˛y Ï̂òy ˆ˛ô Ï̂ãÓ̊ Header Á Footer ˆ¢›˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú Header/Footer TabÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

!â˛e 4.7 ıˆ˛ôã ›˛ƒyÓ

!â˛e 4.8 ı õy!ã≈ò ›˛ƒyÓ
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!â˛e 4.10 ı ü#›˛ ›˛ƒyÓ

!ò Ï̂ãÓ̊ £zFäÈyõì˛ òì%̨ ò Header/Footer ̃ ì˛!Ó̊ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú ÎÌyÑ ̨ Ï̂õ Custom Header Óy Custom Footer ̂ Óyì˛y Ï̂õ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛

£ Ï̂Ó– ˆ¢ Ï̂«˛ Ï̂e ~Ñ˛!›˛ òì%̨ ò dialog box Ö%̂ Ïú Îy Ï̂Ó ˆÎÖy Ï̂ò ≤Ã Ï̂Î̊yãò#Î̊ ˆ›˛: ~!r› Δ̨ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~Öy Ï̂ò Á£z ˆ›˛:!›˛ Format Ñ˛Ó˚y

Îy Ï̂Ó ~ÓÇ Page number, total number of page, date, time £zì˛ƒy!î Header Óy FooterÈÙÈ~ ̂ úÖy Îy Ï̂Ó–

ü#›˛ ›˛ƒyÓ (Sheet Tab)

~£z ›˛ƒy Į̈̂ ôÓ̊ x˛ôüòÜ%!ú ò# Ï̂â˛ Óí≈òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

Print Area : ~£z Ó Ï̂: !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ ~Ñ˛!›˛ ÁÎ̊yÑ≈̨ !ü Ï̂›˛Ó̊ Ñ˛ì˛›%̨ Ñ%̨  xÇü !≤Ãr›˛ £ Ï̂Ó ì˛y !ò!î≈T˛ Ñ˛Ó̊y £Î̊–

Rows to repeat at top : ~£z Ó Ï̂: !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ ˆÑ˛yò ˆÑ˛yò ˆÓ̊y ≤Ã Ï̂ì˛ƒÑ˛ ˆ˛ô Ï̂ã£z !≤Ãr›˛ £ Ï̂Ó ì˛y !¢ Ï̂úQ Ñ˛Ó̊y £Î̊–

Columns to repeat at left : ~£z Ó Ï̂: !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ ˆÑ˛yò ˆÑ˛yò Ñ˛úyõ ≤Ã Ï̂ì˛ƒÑ˛ ˆ˛ô Ï̂ãÓ̊ Óyõ!î Ï̂Ñ˛ !≤Ãr›˛ £ Ï̂Ó ì˛y !¢ Ï̂úQ Ñ˛Ó̊y £Î̊–

!â˛e 4.9 ı ˆ£v˛yÓ˚/ö%̨ ›˛yÓ˚ ›˛ƒyÓ
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Gridlines : ~£z Ó:!›˛ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ú ≤Ã Ï̂ì˛ƒÑ˛ ˆ˛ô Ï̂ã Gridlines !≤Ãr›˛ £ Ï̂Ó–

!≤Ãr›˛ !≤Ã!¶˛v z̨ (Print Preview)

Page Setup ~Ó̊ Ñ˛yã ˆü°Ï £ Ï̂ú Worksheet !›˛ !≤Ãr›˛ £ÓyÓ̊ ˛ôÓ̊ ˆîÖ Ï̂ì˛ ˆÑ˛õò úyÜ Ï̂Ó ì˛y !≤Ãr›˛ !≤Ã!¶˛v z̨ÈÙÈ~Ó̊ õyïƒ Ï̂õ ˆîÖy ˆÎ Ï̂ì˛

˛ôy Ï̂Ó̊– !≤Ãr›˛ !≤Ã!¶˛v z̨ ˆîÖ Ï̂ì˛ £ Ï̂ú Page Setup v˛yÎ̊yúÜ Ó Ï̂:Ó̊ Print Preview ˆÓyì˛y Ï̂õ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó xÌÓy Microsoft
Office ButtonÈÙÈ~ Click Ñ˛ Ï̂Ó̊ Print Preview !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó xÌÓy Ñ˛# ̂ Óyv≈̨  ̂ Ì Ï̂Ñ˛ Ctrl+F2 ̂ ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

!≤Ãr›˛

ˆÑ˛y Ï̂òy ÁÎ̊yÑ≈̨ !ü›˛ !≤Ãr›˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú Microsoft Office ButtonÈÙÈ~ Click Ñ˛ Ï̂Ó˚ Print !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó xÌÓy Ñ˛# ˆÓyv≈̨  ˆÌ Ï̂Ñ˛

Ctrl+P ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~Ó̊˛ôÓ̊ Print v˛yÎ̊yúÜ Ó: Ö%̂ Ïú Îy Ï̂Ó– !≤Ãr›˛ v˛yÎ̊yúÜ Ó Ï̂:Ó̊ x˛ôüòÜ%!ú ¢¡ô Ï̂Ñ≈̨  ò# Ï̂â˛ xy Ï̂úyâ˛òy Ñ˛Ó̊y

£ Ï̂Î˚̂ ÏäÈ–

Name : ~£z Ó: ˆÌ Ï̂Ñ˛ ˆÎ !≤Ãr›˛y Ï̂Ó̊ !≤Ãr›˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ì˛yÓ̊ òyõ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

Print Range : ~£z x˛ôüò!›˛ ˆÌ Ï̂Ñ˛ ˆÑ˛yò ˆÑ˛yò ˆ˛ôã !≤Ãr›˛ £ Ï̂Ó ì˛y !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

Print What : ~£z Ó: ˆÌ Ï̂Ñ˛ Ñ˛# !≤Ãr›˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ì˛y !fiÌÓ̊ Ñ˛Ó̊y £Î̊– !¢ Ï̂úQ Ñ˛Ó̊y xÇü !≤Ãr›˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú Selection, active
!ü›˛Ü%̂ Ïúy !≤Ãr›˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú Active Sheets ~ÓÇ ¢õ@˘Ã ÁÎ̊yÑ≈̨ Ó%Ñ˛!›˛ !≤Ãr›˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú Entire Workbook x˛ôüò !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛

£ˆÏÓ–

4.8 Ms-ExcelÈÙÈ~ ö˛õ)≈úyÓ̊ ÓƒÓ£yÓ̊ (Use of Formula in Ms-Excel)

Ms-ExcelÙÈ~Ó̊ ~Ñ˛!›˛ x!ì˛ ≤Ã Ï̂Î̊yãò#Î̊ ÓƒÓ£yÓ̊ £ú !Ó!¶˛ß̈ Üy!í!ì˛Ñ˛ ö˛Ó̊õ%úy ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ Üíòy Ñ˛Ó̊y– ~Ñ˛!›˛ ö˛õ≈)úy worksheetÈÙÈ~Ó̊

î%£z Óy ì˛yÓ̊ x!ïÑ˛ ˆ¢ Ï̂úÓ̊ õ Ï̂ïƒ ¢¡ôÑ≈̨  ≤Ã!ì˛!¤˛ì˛ Ñ˛ Ï̂Ó̊– ò# Ï̂â˛ ö˛õ≈)úy ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ Üíòy Ñ˛Ó̊yÓ̊ ˛ôÂï!ì˛ ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó̊y

£ Ï̂Î˚̂ ÏäÈ–

!â˛e 4.11 ı !≤Ãr›˛ v˛yÎ˚yúÜ Ó:
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ˆ¢ Ï̂ú ö˛õ≈)úy £zò¢y›≈̨  Ñ˛Ó̊y (Inserting Formula in Cell)
ˆÑ˛y Ï̂òy ~Ñ˛!›˛ cellÈÙÈ~ formula £zò¢y›≈̨  Ñ˛Ó̊yÓ̊ ãòƒ ò# Ï̂â˛Ó̊ ˛ôÂï!ì˛ xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

(i) ˆÎ ˆ¢ Ï̂ú ö˛õ≈)úy £zò¢y› ≈̨ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ˆ¢£z ˆ¢ Ï̂úÓ̊ Á˛ôÓ̊ click Ñ˛ Ï̂Ó̊ CellÈÙÈ!›˛ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

(ii) ‘=’ !â˛£´ ›˛y£z̨ ô Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

(iii) ‘=’ÈÙÈ~Ó̊˛ôÓ̊ ö˛õ≈)úy ~!r› Δ̨ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

(iv) ¢Ó Ï̂ü Ï̂°Ï Enter key ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

ˆÑ˛y Ï̂òy ˆ¢ Ï̂ú !Ü Ï̂Î̊ ¢Ó̊y¢!Ó̊ ˆÑ˛y Ï̂òy ö˛õ)≈úy ›˛y£z̨ ô Ñ˛Ó̊yÓ̊ ˛ô!Ó̊Ó Ï̂ì≈̨ ñ ö˛õ)≈úy Óy Ï̂Ó̊ !Ü Ï̂Î̊ ö˛õ)≈úy ›˛y£z̨ ô Ñ˛Ó̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊– ö˛õ)≈úy ›˛y£z̨ ô

Ñ˛Ó̊y £ Ï̂Î̊ ̂ Ü Ï̂ú enter key ̂ ≤Ã¢ Ñ˛Ó̊ Ï̂ú ö˛õ)≈úyÓ̊ ö˛úyö˛úñ !¢ Ï̂úQ  Ñ˛Ó̊y cellÈÙÈ~ ≤Ãî!ü≈ì˛ £ Ï̂Ó– ò# Ï̂â˛ !â˛ Ï̂eÓ̊ ¢y£y Ï̂Îƒ ö˛õ)≈úy £zò¢y›≈̨

Á Ñ˛!˛ô Ñ˛Ó̊yÓ̊ ˛ôÂï!ì˛ ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–

MS-ExcelÈÙÈ~ ö˛õ)≈úy ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ Ñ˛#¶˛y Ï̂Ó !ò!î≈T˛ ˆÑ˛y Ï̂òy Ñ˛yÎ≈ ¢¡ôyîò Ñ˛Ó̊y ÎyÎ̊ ì˛yÓ̊ ~Ñ˛!›˛ v z̨îy£Ó̊í !ò Ï̂¡̈ xy Ï̂úyâ˛òy Ñ˛Ó̊y

£ Ï̂Î˚̂ ÏäÈ–

v z̨îy£Ó̊í ı A1 ˆÌ Ï̂Ñ˛ A5 cell Ü%!ú Ï̂ì˛ ÌyÑ˛y ¢ÇÖƒyÜ%!úÓ̊ Average !òï≈yÓ̊í Ñ˛Ó̊y–

!â˛e 4.12 ı ö˛Ó˚õ)úy £zò¢y›≈˛ Ñ˛Ó˚y

!â˛e 4.13 ı ¢ÇÖƒy¢õ)̂ Ï£Ó˚ Üv ¸̨ !òï≈yÓ˚í
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v z̨̨ ô!Ó̊v z̨=˛ Ñ˛yÎ≈!›˛ ¢¡ôß̈ Ñ˛Ó̊yÓ̊ ãòƒ ò# Ï̂â˛Ó̊ ˛ôÂï!ì˛ xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

(i) ˆ¢ú A6 !¢ Ï̂úQ Ñ˛Ó̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊ ö˛úyö˛ú !v˛¢ Ï̂≤’ Ñ˛Ó̊yÓ̊ ãòƒ–

(ii) = Average (A1 : A5) ›˛y£z̨ ô Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

(iii) Enter key ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

Cell A6ÈÙÈ~ ¢ÇÖƒyÜ%!úÓ̊ average Óy Üv˛̧ ≤Ãî!ü≈ì˛ £ Ï̂Ó–

4.9 MS-ExcelÈÙÈ~Ó̊ Ñ˛yÎ≈¢õ)£ (Functions of MS-Excel)
MS-ExcelÈÙÈ~ ˆÎ ¢õhfl˛ function Ü%!ú xy Ï̂äÈ ˆ¢Ü%!úÓ̊ ¢¡∫̂ Ïrï ãyò Ï̂ì˛ £ Ï̂ú ≤ÃÌ Ï̂õ Formula tab !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~Ó̊˛ôÓ̊

Insert function buttonÈÙÈ~ click Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Óñ ì˛y£ Ï̂ú Insert Function ~Ó̊ dialog box ≤Ãî!ü≈ì˛ £ Ï̂Ó–

~£z BoxÈÙÈ~ Category xò%ÎyÎ˚# excel function Ü%!ú Ï̂Ñ˛ ˛ôyÁÎ̊y Îy Ï̂Ó ~ÓÇ ÓƒÓ£yÓ̊ Ñ˛Ó̊y Îy Ï̂Ó– Excel ~ x Ï̂òÑ˛ ïÓ̊ Ï̂òÓ̊

Mathematical ~ÓÇ Statistical function xy Ï̂äÈ– ~ Ï̂îÓ̊ õ Ï̂ïƒ Ñ˛ Ï̂Î̊Ñ˛!›˛ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ function ò# Ï̂â˛ Óí≈òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

Abs (Number)ÈÙÙÙ È~£z function !›˛ parameter !£¢y Ï̂Ó ÓƒÓ£,ì˛ ¢ÇÖƒy!›˛Ó̊ Absolute Positive Value !òí≈Î̊ Ñ˛ Ï̂Ó̊–

v z̨îy£Ó̊í ı Abs (20) return Ñ˛ Ï̂Ó̊ 20
  Abs (–20) return Ñ˛ Ï̂Ó̊ 20

Int (Number)ÈÈÙÙÙÈ ~£z function !›˛ parameter !£¢y Ï̂Ó ÓƒÓ£,ì˛ ¢ÇÖƒy!›˛Ó̊̊ nearest integer ~ round up Ñ˛ Ï̂Ó̊–

v z̨îy£Ó̊í ı Int (5·3) return Ñ˛ Ï̂Ó̊ 5
  Int (6·8) return Ñ˛ Ï̂Ó̊ 7

Mod (Number, divisor)ÈÙÙÙ ~£z function !›˛ ¶˛yãÑ˛ (divisor) myÓ̊y ¢ÇÖƒy!›˛ Ï̂Ñ˛ ¶˛yÜ Ñ˛Ó̊yÓ̊ ˛ôÓ̊ ¶˛yÜ Ï̂ü°Ï (Remainder)
return Ñ˛ Ï̂Ó̊–

v z̨îy£Ó̊í ı Mod (89, 10) return Ñ˛ Ï̂Ó̊ 9

!â˛e 4.14 ı ~ˆÏ:ˆÏúÓ˚ Ñ˛yÎ≈¢õ)£
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Sqrt (Number)ÈÙÙÙ ~£z function !›˛ argument !£¢y Ï̂Ó ÓƒÓ£,ì˛ ¢ÇÖƒy!›˛Ó̊ square root Óy ÓÜ≈õ)ú !òí≈Î̊ Ñ˛ Ï̂Ó̊–

v z̨îy£Ó̊í ı sqrt (25) return Ñ˛ Ï̂Ó˚ 5
Sum (Number 1, Number 2,...) : ~£z function !›˛ ¢ÇÖƒyÜ%!úÓ̊ ̂ ÎyÜö˛ú ≤Ãîyò Ñ˛ Ï̂Ó̊–

v z̨îy£Ó̊í ı Sum (20, 30, 50) return Ñ˛ Ï̂Ó˚ 100
Average (Number 1, Number 2,...)ÈÙÙÙ È~£z function !›˛ ¢ÇÖƒyÜ%!úÓ̊ Üv˛̧ Óy average !òí≈Î̊ Ñ˛ Ï̂Ó̊–

v z̨îy£Ó̊í ı Average (10, 20, 30) return Ñ˛ Ï̂Ó̊ 20
Max (Number 1, Number 2,...)ÈÙÙÙ È~£z function !›˛ ¢ÇÖƒyÜ%!úÓ̊ õ Ï̂ïƒ Ó,£_õ ¢ÇÖƒy!›˛ Ï̂Ñ˛ return Ñ˛ Ï̂Ó̊–

v z̨îy£Ó̊í ı Max (50, 120, 70) return Ñ˛ Ï̂Ó˚ 120

Min (Number 1, Number 2,...)ÈÙÙÙ È~£z function !›˛ ¢ÇÖƒyÜ%!úÓ̊ õ Ï̂ïƒ «%̨ oì˛õ ¢ÇÖƒy!›˛ Ï̂Ñ˛ return Ñ˛ Ï̂Ó̊–

v z̨îy£Ó̊í ı Min (50, 120, 70) return Ñ˛ Ï̂Ó˚ 50

Autosum ~Ó̊ ÓƒÓ£yÓ̊

Ñ˛ì˛Ñ˛Ü%!ú ¢ÇÖƒyÓ̊ ˆÎyÜö˛ú Ö%Ó ¢£ Ï̂ã Á o%ì˛ !òí≈Î̊ Ñ˛Ó̊ Ï̂ì˛ Autosum button Ö%Ó£z Ñ˛yÎ≈Ñ˛Ó̊#–

(i) ˆÎ ˆ¢ Ï̂ú ˆÎyÜö˛ú !òí≈Î̊ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ≤ÃÌ Ï̂õ ˆ¢£z ˆ¢ Ï̂ú !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

(ii) Home Tab ̂ Ì Ï̂Ñ˛ Auto Sum buttonÈÙÈ~ click Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

(iii) ˆÎ ˆ¢úÜ%!úÓ̊ ˆÎyÜö˛ú !òí≈Î̊ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ì˛y Ï̂îÓ̊ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

(iv) ˛ô%òÓ˚yÎ˚ Auto Sum buttonÈÙÈ~ click Ñ˛Ó̊ Ï̂ú ̂ ÎyÜö˛ú ¢ Ï̂AÜ ¢ Ï̂AÜ ≤Ãî!ü≈ì˛ £ Ï̂Ó–

¢yÓ˚¢ÇˆÏ«˛˛ô

• È~£z xïƒy Ï̂Î̊ ~Ñ˛!›˛ Ó£%ú ÓƒÓ£,ì˛ ˆfl˛±v˛ü#›˛ ˛ôƒy Ï̂Ñ˛ã ÎyÓ̊ òyõ £ú MS-Excelñ ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

• ÈMS-Excel £ú MS-Office ~Ó̊ ~Ñ˛!›˛ Ü%Ó̊%c˛ô)í≈ ›%̨ ú ÎyÓ̊ ¢y£y Ï̂Îƒ ˆÎ Ï̂Ñ˛y Ï̂òy Üy!í!ì˛Ñ˛ !£¢yÓ ¢¡∫rï#Î̊ Ñ˛yãñ â˛y›≈̨  ≤Ãhfl$̨ ì˛ Ñ˛Ó̊y

£zì˛ƒy!î Ö%Ó ¢£ Ï̂ã ~ÓÇ o%ì˛ Ñ˛Ó̊y ÎyÎ̊–

• È~Ñ˛!›˛ Excel File ̂ Ñ˛ Workbook Ó Ï̂ú Îy ~Ñ˛y!ïÑ˛ Worksheet ~Ó̊ ¢õß∫̂ ÏÎ̊ Ü!‡˛ì˛– ~Ñ˛!›˛ Excel FileÈÙÈ~Ó̊ extension. xlsx–

fl˛;# Ï̂ò ÁÎ̊yÑ≈̨ ü# Ï̂›˛Ó̊ ˆÎ xÇü›%̨ Ñ%̨  ˆîÖy ÎyÎ̊ñ ≤ÃÑ,̨ ì˛˛ô Ï̂«˛ ÁÎ̊yÑ≈̨ ü#›˛ ì˛yÓ̊ ˆÌ Ï̂Ñ˛ x Ï̂òÑ˛ Ó Ï̂v˛̧y– ~Ñ˛ ~Ñ˛!›˛ ÁÎ̊yÑ≈̨ ü#›˛ x Ï̂òÑ˛Ü%!ú

Row ~ÓÇ Column ~Ó̊ ¢õß∫̂ ÏÎ̊ Ü!‡˛ì˛– ~Ñ˛!›˛ ˆÓ̊y Á ~Ñ˛!›˛ Ñ˛úyõ ˆÎÖy Ï̂ò ¢ÇÎ%=˛ £Î̊ ì˛y Ï̂Ñ˛ Cell Óúy £Î̊– ~£z ˆ¢ Ï̂ú v˛y›˛y ~!r› Δ̨

Ñ˛Ó̊y £Î̊– Ñ˛úyõ Á ˆÓ̊y ~Ó̊ òyõ xò%ÎyÎ̊# ˆ¢ Ï̂úÓ̊ òyõÑ˛Ó̊í Ñ˛Ó̊y £Î̊– CellÈÙÈ~ ˆÑ˛y Ï̂òy ì˛Ìƒ ›˛y£z̨ ô Ñ˛ Ï̂Ó̊ Enter ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ú Á£z ì˛Ìƒ

ˆ¢ Ï̂ú ˆfi›˛yÓ̊ £Î̊–

• ÈExcel WorksheetÈÓ̊ Row Á Column width õyv ẑ̨ Ï¢Ó̊ ¢y£y Ï̂Îƒ ˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊y ÎyÎ̊– ~Öy Ï̂ò Copy ~ÓÇ Paste ˛ôÂï!ì˛

MS-Word ~Ó̊ õ Ï̂ì˛y £ Ï̂úÁ ¢yõyòƒ ˛ôyÌ≈Ñ˛ƒ xy Ï̂äÈ–

• Excel WorksheetÈÙÈ~ â˛y›≈̨ ñ @˘Ãyö˛ £zì˛ƒy!î ¢%®Ó̊¶˛y Ï̂Ó ˜ì˛!Ó̊ Ñ˛Ó̊y ÎyÎ̊– ~£z â˛y›≈̨  Óy @˘Ãyö˛ ~!v˛›˛ Ñ˛Ó̊y ÎyÎ̊ ~ÓÇ Ñ˛!˛ô Ñ˛ Ï̂Ó̊ ì˛y xòƒ

ö˛y£ẑ Ïú !ò!î≈T˛ fiÌy Ï̂ò ˆ˛ôfi›˛ÈÁ Ñ˛Ó̊y ÎyÎ̊–

• ÈExcel ~Ó̊ xyÓ̊ ~Ñ˛!›˛ Ü%Ó̊%c˛ô)í≈ ÓƒÓ£yÓ̊ £ú Ü!íì˛ Á Ó̊y!ü!ÓK˛y Ï̂òÓ̊ !Ó!¶˛ß̈ ¢)e ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ î#á≈ Á ã!›˛ú ¢õ¢ƒyÓ̊ ¢õyïyò

Ñ˛Ó̊y– ~äÈyv˛̧y !Ó!¶˛ß̈ Üy!í!ì˛Ñ˛ ö˛õ)≈úy ≤Ãhfl$̨ ì˛ Ñ˛Ó̊yÓ̊ ãòƒ ~ Ï̂:ú ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊–

Ü%Ó̊%c˛ô)í≈ ü∑ (Key Words)

MS-Excel, Spreadsheet, Cell, Cell Address, Autosum, Autofill, Autocomplete, Worksheet, Workbook.
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xò%ü#úò# (Exercises)

S1V MS-Excel Óú Ï̂ì˛ Ñ˛# ˆÓyG˛⁄ Ñ˛# Ñ˛# Ñ˛y Ï̂ã MS-Excel ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊⁄

S2V ~Ñ˛!›˛ ÁÎ̊yÑ≈̨ ü# Ï̂›˛ ì˛Ìƒ ¢Ç Ï̂Îyãò Ñ˛Ó̊yÓ̊ ˛ôÂï!ì˛ ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó̊–

S3V MS-ExcelÈÙÈ~ Ñ˛#¶˛y Ï̂Ó ~Ñ˛!›˛ Pie Chart xy§Ñ˛y ÎyÎ̊ v z̨îy£Ó̊í¢£ xy Ï̂úyâ˛òy Ñ˛Ó̊–

S4V ExcelÈÙÈ~ Auto complete Óú Ï̂ì˛ Ñ˛# ̂ ÓyG˛yÎ̊⁄

S5V Formula Bar ~Ó̊ Ñ˛yÎ≈yÓú# ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó̊–

S6V ExcelÈÙÈ~ ̂ Ñ˛y Ï̂òy Cell ~Ó̊ Content Ñ˛#¶˛y Ï̂Ó Delete Ñ˛Ó̊y ÎyÎ̊⁄

S7V ExcelÈÙÈ~ ˆÎ ¢õhfl˛ ö˛õ)≈úy ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊ ì˛yÓ̊ õ Ï̂ïƒ ˆÎ Ï̂Ñ˛y Ï̂òy â˛yÓ̊!›˛ ¢¡∫̂ Ïrï !Óhfl Į̈y!Ó̊ì˛¶˛y Ï̂Ó xy Ï̂úyâ˛òy Ñ˛Ó̊–

S8V Spreadsheet Óú Ï̂ì˛ Ñ˛# ˆÓyG˛yÎ̊⁄

S9V È~Ñ˛!›˛ Excel ÁÎ˚yÑ≈̨  ü# Ï̂›˛ Row ~ÓÇ ColumnÈÙÈ~Ó̊ ¢ÇÖƒy ˆú Ï̂Öy–

S10V Name Box È~Ó̊ Ñ˛yã Ñ˛#⁄

S11V C37 Óú Ï̂ì˛ Ñ˛# ˆÓyG˛yÎ̊⁄

S12V Drag ~ÓÇ Drop ˛ôÂï!ì˛ Ï̂ì˛ Ñ˛#¶˛y Ï̂Ó Ñ˛!˛ô Ñ˛Ó̊y ÎyÎ̊⁄

S13V ~Ñ˛!›˛ WorksheetÈÙÈ~ Ñ˛#¶˛y Ï̂Ó òì%̨ ò Column ¢Ç Ï̂Îyãò Ñ˛Ó̊y ÎyÎ̊⁄

S14V È~Ñ˛!›˛ Worksheet Ñ˛#¶˛y Ï̂Ó 5!›˛ òì%̨ ò Row insert Ñ˛Ó̊y ÎyÎ̊⁄

S15V â˛y›≈̨  Óú Ï̂ì˛ Ñ˛# ˆÓy Ï̂G˛y⁄

S16V ~Ñ˛!›˛ Excel Chart ~Ó̊ !Ó!¶˛ß̈ xÇüÜ%!ú ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó̊–

S17V ~Ñ˛!›˛ Column Chart xy§Ñ˛yÓ̊ ̨ ôÂï!ì˛ Óí≈òy Ñ˛Ó̊–

S18V ~Ñ˛!›˛ Excel worksheet Ñ˛#¶˛y Ï̂Ó !≤Ãr›˛ Ñ˛Ó̊y ÎyÎ̊⁄

S19V Autosum Ñ˛#⁄

S20V Ñ˛#¶˛y Ï̂Ó ö˛õ)≈úyÓ̊ ¢y£y Ï̂Îƒ Ñ˛ì˛Ü%!ú ¢ÇÖƒyÓ̊ Üv˛̧ !òí≈Î̊ Ñ˛Ó̊y ÎyÎ̊ ÓƒyÖƒy Ñ˛Ó̊–

ˆ≤Ãy Ï̂ãQ ÁÎ̊yÑ≈̨  (Project Work)

S1V !ò Ï̂î≈ü õ Ï̂ì˛y Ñ˛yãÜ%!ú Ñ˛Ó̊–

SÑ˛V A1, A2 ~ÓÇ A3 ˆ¢ Ï̂ú !ì˛ò!›˛ ˛ô,ÌÑ˛ Word ˆú Ï̂Öy–

SÖV B1, B2 ~ÓÇ B3 ˆ¢ Ï̂ú !ì˛ò!›˛ Number ˆú Ï̂Öy–

SÜV B4 CellÈÙÈ~ click Ñ˛ Ï̂Ó̊ v z̨̨ ô Ï̂Ó̊Ó̊ ¢ÇÖƒyÜ%!úÓ̊ ˆÎyÜö˛ú AutosumÈÙÈ~Ó̊ myÓ̊y !òí≈Î̊ Ñ˛ Ï̂Ó̊y–

SáV Column ~ÓÇ Row ~Ó̊ ÎÌyÑ ̨ Ï̂õ width Á height ̨ô!Ó̊Óì≈̨ ò Ñ˛ Ï̂Ó̊y–
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S2V ò# Ï̂â˛Ó̊ Tabulation Sheet !›˛ ̃ ì˛!Ó̊ Ñ˛Ó̊ v z̨̨ ôÎ%=˛ Excel Function ~Ó̊ ¢y£y Ï̂Îƒ–

N.B. Total = Language 1 + Language 2 + Math + Science + History + Geography + EVS
% of Marks = Total/7
Grade = A (% of Marks >= 90)

= B (% of Marks >= 70 but <90)
= C (% of Marks >= 50 but <70)
= D (% of Marks >= 40 but <50)

E (% of Marks <40)

S3V v z̨̨ ô Ï̂Ó̊Ó̊ ˆ›˛!Ó Ï̂úÓ̊ v˛y›˛y ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ ~Ñ˛!›˛ ÓyÓ̊ â˛y›≈̨  ˜ì˛!Ó̊ Ñ˛Ó̊–
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xïƒyÎ̊

5

!ü«˛í !üÖò ̨ôÂï!ì˛̂ Ïì˛ ̨ôyÁÎ̊yÓ̊ ̨ô Ï̂Î̊r›˛

5.1 ¢)â˛òy (Introduction)
õy£ẑ ÏÑ ̨ y¢ö ‰̨›˛ x!ö˛ Ï̂¢Ó̊ xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ̊yÓ̊ Ü%!úÓ̊ õ Ï̂ïƒ ̨ôyÁÎ̊yÓ̊ ̨ô Ï̂Î̊r›˛ ~Ñ˛!›˛ xòƒì˛õ ¢ö˛›˛ÁÎ̊yÓ̊– ̂ Ñ˛y Ï̂òy !Ó°ÏÎ̊ Ï̂Ñ˛ ¢%®Ó̊¶˛y Ï̂Ó

v z̨̨ ôfiÌy˛ôò Ñ˛Ó̊yÓ̊ ãòƒ ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊r›˛ xì˛ƒhs˛ Ñ˛yÎ≈Ñ˛Ó̊#– ~Ó̊ ãòƒ ~ Ï̂Ñ˛ ˆ≤Ã Ï̂ã Ï̂r›˛üò ¢ö˛›˛ÁÎ̊yÓ̊Á Óúy £Î̊– ~£z ¢ö˛›˛ÁÎ̊y Ï̂Ó̊Ó̊

õ Ï̂ïƒ ≤Ã Ï̂Î̊yãò#Î̊ äÈ!Óñ @˘Ãyö˛ñ â˛y›≈̨ ñ ü∑ñ Ü!ì˛ñ Ó̊Ç £zì˛ƒy!î ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ !Ó°ÏÎ̊Óhfl$̨ Ï̂Ñ˛ xyÑ˛°Ï≈í#Î̊¶˛y Ï̂Ó îü≈̂ ÏÑ˛Ó̊ Ñ˛y Ï̂äÈ v z̨̨ ôfiÌy˛ôò Ñ˛Ó̊y

ÎyÎ̊– ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛Ó̊ ~Ñ˛!›˛ Ü%Ó̊%c˛ô)í≈ !îÑ˛ £ú ˆÎ ˆÑ˛y Ï̂òy hfl˛ Ï̂Ó̊£z !Ó°ÏÎ̊Óhfl%̨  v z̨̨ ôfiÌy˛ôò Ñ˛Ó̊y ¢Ω˛Ó– ≤ÃyÑ ‰̨ ≤ÃyÌ!õÑ˛ hfl˛Ó̊ ˆÌ Ï̂Ñ˛ ü%Ó̊%

Ñ˛ Ï̂Ó̊ !ÓŸª!ÓîƒyúÎ̊ hfl˛Ó̊ ˛ôÎ≈hs˛ ~õò!Ñ˛ Ü Ï̂Ó°Ïíyhfl˛ Ï̂Ó̊Á ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛Ó̊ ÓƒÓ£yÓ̊ ¢õyò¶˛y Ï̂Ó Ñ˛yÎ≈Ñ˛Ó̊# ¶)̨ !õÑ˛y !ò Ï̂Î̊ Ï̂äÈ– ˛ôyÁÎ̊yÓ̊

˛ô Ï̂Î̊r›˛ ÓƒÓ£y Ï̂Ó̊ ˆÎ ¢%!ÓïyÜ%!ú xyy Ï̂äÈ ˆ¢Ü%!ú £úÈÙÙÈ

• ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊r›˛ myÓ̊y ˜ì˛!Ó̊ ˆ≤Ã Ï̂ãr›˛üò Ï̂Ñ˛ !Ó!¶˛ß̈ õyïƒõó ˆÎõòÈÙÙÙÈ Ñ˛!¡ôv z̨›˛yÓ̊ !fl˛;òñ ˆ≤Ãy Ï̂ãQÓ̊ñ ~ú.!¢.!v˛ Óy ~ú.£z.!v˛

!›˛!¶˛ñ !v˛!ã›˛yú !fl˛;ò £zì˛ƒy!î Ï̂ì˛ ≤Ãîü≈ò Ñ˛Ó̊y ÎyÎ̊–

• ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊r›˛ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ ˜ì˛!Ó̊ ˆ≤Ã Ï̂ã Ï̂r›˛ü Ï̂ò ÓƒÓ£,ì˛ fl ‘̨y£zv˛Ü%!ú !≤Ãr›˛ Ñ˛Ó̊y ¢Ω˛Ó–

• ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊r›˛ ˆ≤Ã Ï̂ã Ï̂r›˛üò Ï̂Ñ˛ ¢£ Ï̂ã£z ¢Ç Ï̂üyïò Óy xy˛ô Ï̂v˛›˛ Ñ˛Ó̊y ÎyÎ̊–

• ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊r›˛ ˆ≤Ã Ï̂ã Ï̂r›˛ü Ï̂òÓ̊ fl ‘̨y£ẑ Ïv˛ ¢Ó̊y¢!Ó̊ x!v˛Á ~ÓÇ !¶˛!v˛Á !Ñœ̨ ˛ô ˆÎyÜ Ñ˛Ó̊y ¢Ω˛Ó–

~£z xïƒyÎ̊!›˛ ˆÌ Ï̂Ñ˛ !ò¡̈!ú!Öì˛ !Ó°ÏÎ̊Ü%!ú ¢¡ô Ï̂Ñ≈̨  xÓÜì˛ £ÁÎ̊y Îy Ï̂Ó É

• ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛Ó̊ õyïƒ Ï̂õ Ñ˛# Ñ˛ Ï̂Ó̊ ˆ≤Ã Ï̂ã Ï̂r›˛üò ˜ì˛!Ó̊ Ñ˛Ó̊y ÎyÎ̊ ì˛y ãyòy Îy Ï̂Ó–

• ˛˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛Ó̊ !Ó!¶˛ß̈ v z̨£zãy Ï̂v≈̨ Ó̊ ÓƒÓ£yÓ̊ ãyòy Îy Ï̂Ó–

• ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛ äÈ!Óñ @˘Ãyö˛ñ òÑ˛üy £zì˛ƒy!î Î%=˛ Ñ˛Ó̊yÓ̊ ˛ôÂï!ì˛ ¢¡ô Ï̂Ñ≈̨  xÓÜì˛ £ÁÎ̊y Îy Ï̂Ó–

• fl ‘̨y£ẑ Ïv˛ ü∑ñ xƒy!ò Ï̂õüò Î%=˛ Ñ˛Ó̊yÓ̊ ˛ôÂï!ì˛ ¢¡ô Ï̂Ñ≈̨  K˛yò úy¶˛ Ñ˛Ó̊y Îy Ï̂Ó–

• fl ‘̨y£zv˛ !≤Ãr›˛ Ñ˛Ó̊yÓ̊ ˛ôÂï!ì˛ ¢¡ô Ï̂Ñ≈̨  ãyòy Îy Ï̂Ó–

• ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛Ó̊ õyïƒ Ï̂õ Ñ˛#¶˛y Ï̂Ó ˛ôy‡˛ ˛ô!Ó̊Ñ˛“òy ≤Ãhfl$̨ ì˛ Ñ˛Ó̊y ÎyÎ̊ ˆ¢£z ¢¡ô Ï̂Ñ≈̨  xÓÜì˛ £ÁÎ̊y Îy Ï̂Ó–

5.2 ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛Ó̊ ≤ÃyÌ!õÑ˛ ïyÓ̊íy¢õ)£ (Basic Concepts of  Power Point)
MS-Office packageÙÈ~Ó̊ ~Ñ˛!›˛ xòƒì˛õ xÇü £ú MS-Power Point– ̨ôyÁÎ̊yÓ̊ ̨ô Ï̂Î̊ Ï̂r›˛Ó̊ ö˛y£zú!›˛ Ï̂Ñ˛ ̂ ≤Ã Ï̂ã Ï̂r›˛üò Óúy £Î̊–

~Ñ˛!›˛ ö˛y£ẑ Ïú ˆÎõò x Ï̂òÑ˛Ü%̂ Ïúy ˛ô,¤˛y ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó̊ ˆì˛õ!ò ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛Ó̊ ~Ñ˛!›˛ ˆ≤Ã Ï̂ã Ï̂r›˛ü Ï̂ò x Ï̂òÑ˛Ü%̂ Ïúy fl ‘̨y£zv˛ ÌyÑ˛ Ï̂ì˛

˛ôy Ï̂Ó˚– ~äÈyv ¸̨yÁÈÙÙÙÈ£ƒyu˛ xyv z̨›˛ñ !fl˛ôÑ˛yÓ˚ ˆòy›˛ñ xyv z̨›˛úy£zò £zì˛ƒy!î ˆ≤Ã Ï̂ã Ï̂r›˛ü Ï̂ò ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚– ˛ôyÁÎ˚yÓ˚ ˛ô Ï̂Î˚ Ï̂r›˛Ó˚ õyïƒ Ï̂õ

Video Slide show, Web presentationÁ Ñ˛Ó̊y ¢Ω˛Ó– ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊r›˛ ˆ≤Ã Ï̂ãr›˛üò ¢¡ô Ï̂Ñ≈̨  ò# Ï̂â˛ !Óhfl Į̈y!Ó̊ì˛ xy Ï̂úyâ˛òy Ñ˛Ó̊y

£ Ï̂Î˚̂ ÏäÈ–

5.2.1 ˛ôyÁÎ̊yÓ̊ ̨ô Ï̂Î̊ Ï̂r›˛Ó̊ õyïƒ Ï̂õ v z̨̨ ôfiÌy˛ôòy (Presentation through Power Point)
˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛Ó̊ ¢y£y Ï̂Îƒ ˆÑ˛y Ï̂òy ˆ≤Ã Ï̂ã Ï̂r›˛üò v z̨̨ ôfiÌy˛ôòy Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú ˆ¢!›˛ ¢yïyÓ̊íì˛ ~Ñ˛ Óy ~Ñ˛y!ïÑ˛ fl ‘̨y£zv˛ ¢£ Ï̂Îy Ï̂Ü ˜ì˛!Ó̊

£Î̊– Power Point Ö%ú Ï̂ì˛ £ Ï̂ú ≤ÃÌ Ï̂õ Desktop ̂ Ì Ï̂Ñ˛ Start → All programs →Microsoft office → Microsoft Power
Point !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú£z Power Point Ö%̂ Ïú Îy Ï̂Ó– ò# Ï̂â˛ Power PointÙÙÙÈ~Ó̊ WindowÙÙÙÈ!›˛Ó̊ ~Ñ˛!›˛ !â˛e ̂ îÁÎ̊y £ Ï̂Î̊ Ï̂äÈ–
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î%!›˛ !¶˛ß̈ v z̨̨ ôy Ï̂Î̊ ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛Ó̊ ¢y£y Ï̂Îƒ ˆ≤Ã Ï̂ãr›˛üò ˜ì˛!Ó̊ Ñ˛Ó̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊– ≤ÃÌõ!›˛ £ú Design templateÙÙÙÈ~Ó̊ ¢y£y Ï̂Îƒ

~ÓÇ !mì˛#Î̊!›˛ £ú Blank Presentation ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊– ò# Ï̂â˛ ~£zÜ%!ú ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

òÑ˛üy äÈ§y Ï̂â˛Ó̊ ¢y£y Ï̂Îƒ òì%̨ ò v z̨̨ ôfiÌy˛ôòy ¢,!T˛ (Creating New Presentation with Design Template)
~£z ˛ôÂï!ì˛ Ï̂ì˛ ˆ≤Ã Ï̂ãr›˛üò Óyòy Ï̂òyÓ̊ ãòƒ ≤ÃÌ Ï̂õ Power PointÙÙÙÈ~Ó̊ office ButtonÙÙÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ˆ¢Öy Ï̂ò New
Option ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú New presentation v˛yÎ̊úÜ Ó: Ö%̂ Ïú Îy Ï̂Ó– ~Ó̊˛ôÓ̊ Installed Template OptionÙÙÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú

ò# Ï̂â˛Ó̊ !â˛e!›˛ ˆîÖy Îy Ï̂Ó– ˆ¢Öy Ï̂ò ÓƒÓ£yÓ̊Ñ˛yÓ̊# ì˛yÓ̊ !ò Ï̂ãÓ̊ ˛ôäÈ® xò%¢y Ï̂Ó̊ Template !òÓ≈yâ˛ò Ñ˛ Ï̂Ó̊ Create Button ~ !Ñœ̨ Ñ˛

Ñ˛Ó̊ Ï̂ú ̂ ¢£z templateÙÙÙÈ!›˛ Ö%̂ Ïú Îy Ï̂Ó– ~ Ï̂«˛ Ï̂e ̂ ≤Ãy Ï̂ãQ!›˛ Ï̂ì˛ x Ï̂òÑ˛Ü%!ú slide ÌyÑ˛ Ï̂Ó ~ÓÇ ÓƒÓ£yÓ̊Ñ˛yÓ̊# ì˛yÓ̊ ̨ ôäÈ® õ Ï̂ì˛y Edit
Ñ˛ Ï̂Ó̊ !ò Ï̂ì˛ ˛ôyÓ̊ Ï̂Ó–

ö§˛yÑ˛y Óy ü)òƒ v˛z˛ôfiÌy˛ôòyÓ˚ ¢y£yˆÏÎƒ òì%˛ò v˛z˛ôfiÌy˛ôòy ¢,!T˛

(Creating New Presentation with Blank Presentation)
~£z ̨ôÂï!ì˛ Ï̂ì˛ Power Point ~Ó̊ office ButtonÙÈ~ !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ ≤ÃÌ Ï̂õ

New option !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú New Presentation Ö%̂ Ïú Îy Ï̂Ó– ̂ ¢Öy Ï̂ò

Blank ~ÓÇ Recent OptionÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú Blank Presentation
~Ó̊ Option ̨ôyÁÎ̊y Îy Ï̂Ó– ~Ó̊˛ôÓ̊ Blank Presentation Ó̊ ÈOption!›

!òÓ≈yâ˛ò Ñ˛ Ï̂Ó̊ Create Button ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ~Ñ˛!›˛ Blank Presen-
tation ˜ì˛!Ó̊ £ Ï̂Ó ~ÓÇ ~£z v z̨£ẑ Ïu˛y !fl˛;ò!›˛ ˛ô%̂ ÏÓ̊y˛ô%!Ó̊ ö˛y§Ñ˛y Ìy Ï̂Ñ˛–

ÓƒÓ£yÓ̊Ñ˛yÓ̊# ì˛yÓ̊ ̨ôäÈ®õ Ï̂ì˛y !v˛ãy£zò ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ òì%̨ ò ̂ ≤Ãy Ï̂ãr›˛üò

˜ì˛!Ó̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

õy£ẑ ÏÑ ̨ y¢ö˛›‰̨  ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊r›˛ 2007ÈÙÈ~Ó̊ !Ó!¶˛ß̈ !Ó̊Óò ›˛ƒyÓÜ%!ú £ Ï̂úy ˆ£yõ !Ó̊Óò ›˛ƒyÓñ £zò¢y›≈̨  !Ó̊Óò ›˛ƒyÓñ !v˛ãy£zò !Ó̊Óò ›˛ƒyÓñ

xƒy!ò Ï̂õüò !Ó̊Óò ›˛ƒyÓñ › Δ̨yò!ã¢yò !Ó̊Óò ›˛ƒyÓ ~ÓÇ fl ‘̨y£zv˛ ˆ¢y !Ó̊Óò ›˛ƒyÓ– !ò Ï̂¡̈ ~Ü%!ú ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyÑ˛˛ôyì˛ Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

ˆ£yõ !Ó̊Óò ›˛ƒyÓÈÙÈ Cut, Copy, Paste, Font Size, Bold, Italic, Underline £zì˛ƒy!î Ñ˛õyu˛ myÓ̊y ~£z !Ó̊Óò ›˛ƒyÓ Ü!‡˛ì˛ £Î̊–

~äÈyv˛̧yÁ !Ñœ̨ ˛ô Ï̂Óyv≈̨ ñ fl ‘̨y£zv˛ñ ö˛r›˛ñ ˛ôƒyÓ̊y@˘Ãyö˛ñ v»̨ £zÇ ~ÓÇ ~!v˛!›˛Ç Ñ˛õyu˛ @˘Ã%̨ ô ~£z ˆ£yõ !Ó̊Óò ›˛ƒy Ï̂ÓÓ̊ xhs˛Ü≈ì˛–

!â˛e 5.1 ı ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊r›˛ v z̨£ẑ Ïu˛y

!â˛e 5.2 ı ˆ£yõ !Ó̊Óò ›˛ƒyÓ
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fl ‘̨y£zv˛ Ñ˛õyu˛ @˘Ã%̨ ô ÈÙÈ ~£z Ñ˛õyu˛ @˘Ã%̂ Į̈ ôÓ̊ õ Ï̂ïƒ Ìy Ï̂Ñ˛ New Slide v»̨ ˛ô v˛yv z̨ò ̂ õò%ñ Slide Layout v»̨ ˛ô v˛yv z̨ò ̂ õò%ñ Reset x˛ôüòñ

Delete x˛ôüòñ Section v»̨ ˛ôv˛yv z̨ò ˆõò% £zì˛ƒy!î– !ò Ï̂¡̈ fl ‘̨y£zv˛ Ñ˛õyu˛Ü%̂ ÏúyÓ̊ ~Ñ˛!›˛ !â˛e ˆîÁÎ̊y £ Ï̂Î̊ Ï̂äÈ–

£zò¢y› ≈̨ !Ó̊Óò ›˛ƒyÓ ÈÙÈ ~£z !Ó̊Óò ›˛ƒy Ï̂ÓÓ̊ õ Ï̂ïƒ Ìy Ï̂Ñ˛ Table, Image, Illustration, Line, Text, Symbol ~ÓÇ Media-clips
£zì˛ƒy!î Ñ˛õyu˛ @˘Ã%̨ ô– ~£z !Ó̊Óí ›˛ƒy Ï̂ÓÓ̊ õyïƒ Ï̂õ ÓƒÓ£yÓ̊Ñ˛yÓ̊# Table, Picture, Clipart, Photoalbum, Shape, Chart, Text
Box, Header and Footer, Word Art, Date & Time, Slide Number, Symbol, Object, Movie Sound £zì˛ƒy!î !Ó!¶˛ß̈

!Ó°ÏÎ̊Ü%!ú ˆ≤Ã Ï̂ãr›˛ü Ï̂ò ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

!â˛e 5.3 ı fl ‘̨y£zv˛ Ñ˛õyu˛ @˘Ã%̨ ô

!â˛e 5.4 ı £zò¢y›≈̨   ›˛ƒyÓ
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!v˛ãy£zò !Ó̊Óò ›˛ƒyÓ ÈÙÈ ~£z !Ó̊Óò ›˛ƒy Ï̂ÓÓ̊ õ Ï̂ïƒ !ì˛ò!›˛ Ñ˛õyu˛ @˘Ã%̨ ô Ìy Ï̂Ñ˛ó ˆÎõòÈÙÙÙÈPage Setup, Theme,~ÓÇ Background–

ò# Ï̂â˛ !v˛ãy£zò !Ó̊Óò ›˛ƒyÓ !â˛ Ï̂eÓ̊ ¢y£y Ï̂Îƒ ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–

xƒy!ò Ï̂õüò !Ó̊Óò ›˛ƒyÓ ÈÙÈ ~£z !Ó̊Óò ›˛ƒy Ï̂ÓÓ̊ õyïƒ Ï̂õ ̨ô)̂ ÏÓ≈ ̃ ì˛!Ó̊ Ñ˛Ó̊y SlideÈÙÈÜ%!úÓ̊ õ Ï̂ïƒ ̂ Î¢Ñ˛ú Wordart, Picture, Drawing,
Clipart, Text £zì˛ƒy!î Î%=˛ Ñ˛Ó̊y xy Ï̂äÈñ ˆ¢Ü%!ú Ï̂Ñ˛ xƒy!ò Ï̂õüò !Ó̊Ó Ï̂òÓ̊ õ Ï̂ïƒ xÓ!fiÌì˛ Ñ˛õyu˛ @˘Ã%̨ ô ˆÌ Ï̂Ñ˛ ≤Ã Ï̂Î̊yãò xò%ÎyÎ̊# òì%̨ ò

fl ‘̨y£ẑ Ïv˛Ó̊ õ Ï̂ïƒ xÓ!fiÌì˛ xƒy!ò Ï̂õüò ›˛ƒy Ï̂ÓÓ̊ Preset Óy Custom xƒy!ò Ï̂õüò Î%=˛ Ñ˛ Ï̂Ó̊ fl ‘̨y£zv˛Ü%!úÓ̊ !Ó!¶˛ß̈ !v˛ãy£ẑ ÏòÓ̊ xƒy!ò Ï̂õüò

˜ì˛!Ó̊ Ñ˛Ó̊y ÎyÎ̊– xƒy!ò Ï̂õüò !Ó̊Óò ›˛ƒy Ï̂ÓÓ̊ !ì˛ò!›˛ Ñ˛õyu˛ @˘Ã%̨ ô Ìy Ï̂Ñ˛ó ˆÎõòÈÙÙÙÈPreview Ñ˛õyu˛ @˘Ã%̨ ôñ xƒy!ò Ï̂õüò Ñ˛õyu˛ @˘Ã%̨ ô ~ÓÇ

Timing Ñ˛õyu˛ @˘Ã%̨ ô– !ò Ï̂¡̈ ~Ü%!úÓ̊ Óí≈òy ˆîÁÎ̊y £ Ï̂Î̊ Ï̂äÈ–

!â˛e 5.5 ı !v˛ãy£zò !Ó̊Óò ›˛ƒyÓ

!â˛e 5.6 ı xƒy!ò Ï̂õüò !Ó̊Óò ›˛ƒyÓ
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SÑ˛V !≤Ã!¶˛v z̨ (Preview) Ñ˛õyu˛ @˘Ã%̨ ô ÈÈÙÙÙÈÈ ~£z Ñ˛õyu˛ @˘Ã%̂ Į̈ ôÓ̊ myÓ̊y fl ‘̨y£zv˛Ü%!ú Ï̂ì˛ Î%=˛ £ÁÎ̊y xƒy!ò Ï̂õüò fl ‘̨y£zv˛ fi›˛y›≈̨  £ÁÎ̊yÓ̊ ˛ô)̂ ÏÓ≈£z

ˆîÖy ÎyÎ̊–

SÖV xƒy!ò Ï̂õüò (Animation) Ñ˛õyu˛ @˘Ã%̨ ô ÈÈÙÙÙÈÈ ~£z Ñ˛õyu˛ @˘Ã%̂ Į̈ ô î%!›˛ ›%̨ ú Ìy Ï̂Ñ˛ñ !≤Ã Ï̂¢›˛ xƒy!ò Ï̂õüò ›%̨ ú ~ÓÇ Ñ˛yfi›˛õ¢‰ xƒy!ò Ï̂õüò

›%̨ ú– Ñ˛yfi›˛õ¢‰ xƒy!ò Ï̂õüò ›%̨ úÈ Ó:ÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ~Ñ˛!›˛ Task Panel xy¢ Ï̂Ó– ̇  Task Panel ~Ó̊ õ Ï̂ïƒ xÓ!fiÌì˛ Add Effect
Óy›˛ò ˆÌˆÏÑ˛ !Ó!¶˛ß¨ xƒy!òˆÏõüòÜ%!ú ˛ôyÁÎ˚y ÎyÎ˚ñ ˆÎÖyò ˆÌˆÏÑ˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚# !òˆÏãÓ˚ £zˆÏFäÈ xò%ÎyÎ˚# xƒy!òˆÏõüò SlideÈÙÈ~Ó˚

!Ó!¶˛ß̈ Ñ˛y Ï̂Î≈Ó̊ ¢!£ì˛ Î%=˛ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

SÜV ›˛y£z!õÇ (Timing) Ñ˛õyu˛ @˘Ã%̨ ô ÈÙÈ ~£z Ñ˛õyu˛ @˘Ã%̂ Į̈ ôÓ̊ myÓ̊y SlideÜ%!úÓ̊ õ Ï̂ïƒ Î%=˛ Ñ˛Ó̊y xƒy!ò Ï̂õüòÜ%!ú ¢õÎ̊¢#õyñ fiÌyÎ̊#Ñ˛yúñ

ü%Ó̊% £ÁÎ̊y ¢õÎ̊ ~ÓÇ ˆÑ˛yò!›˛ xy Ï̂Ü £ Ï̂Óñ ˆÑ˛yò!›˛ ˛ô Ï̂Ó̊ £ Ï̂Ó ì˛y ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ £ẑ ÏFäÈ xò%ÎyÎ̊# !fiÌÓ̊ Ñ˛Ó̊y ÎyÎ̊–

› Δ̨yò‰!ãüò !Ó̊Óò ›˛ƒyÓ ÈÙÈ ~£z !Ó̊Óò ›˛ƒy Ï̂ÓÓ̊ õ Ï̂ïƒ !ì˛ò!›˛ Ñ˛õyu˛ @˘Ã%̨ ô Ìy Ï̂Ñ˛ÈÙÙÙÈ!≤Ã!¶˛v z̨ (Preview)ñ fl ‘̨y£zv˛ › Δ̨yò!ãüyò (Slide Transi-
tion) ~ÓÇ ›˛y£z!õÇ (Timing)– ò# Ï̂â˛ ~Ü%!ú ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

SÑ˛V !≤Ã!¶˛v z̨ (Preview) Ñ˛õyu˛ @˘Ã%̨ ô ÈÙÈ ~£z Ñ˛õyu˛ @˘Ã%̨ ô myÓ̊y fl ‘̨y£zv˛ ̂ ¢yÈÙÈ~Ó̊ ̨ ô)̂ ÏÓ≈£z SlideÜ%!úÓ̊ õ Ï̂ïƒ Î%=˛ £ÁÎ̊y xƒy!ò Ï̂õüò ~ÓÇ

› Δ̨yò!ãüòÜ%!ú ˆîÖy ÎyÎ̊–

SÖV fl ‘̨y£zv˛ › Δ̨yò!ãüò (Slide Transition) Ñ˛õyu˛ @˘Ã%̨ ô ÈÈÙÙÙÈÈ ~£z Ñ˛õyu˛ @˘Ã%̂ Į̈ ôÓ̊ õ Ï̂ïƒ Ìy Ï̂Ñ˛ Split, Cut, Wipe ~ÓÇ Effect
x˛ôüò–

SÜV ›˛y£z!õÇ (Timing) Ñ˛õyu˛ @˘Ã%̨ ô ÈÈÙÙÙÈÈ › Δ̨yò!ãüyò !Ó̊Óò ›˛ƒy Ï̂ÓÓ̊ ¢Ó Ï̂Ì Ï̂Ñ˛ Ü%Ó̊%c˛ô)í≈ Ñ˛õyu˛ @˘Ã%̨ ô £ Ï̂úy ›˛y£z!õÇ Ñ˛õyu˛ @˘Ã%̨ ô– ~Ó̊

õ Ï̂ïƒ Ìy Ï̂Ñ˛ ¢yv z̨u˛– ~£z Ñ˛õyu˛ @˘Ã%̂ Į̈ ôÓ˚ ¢y£y Ï̂Îƒ î%!›˛ fl ‘̨y£zv˛ ~Ó˚ õïƒÓì ≈̨# ¢õÎ˚Ñ˛yúñ fl ‘̨y£zv˛Ü%!úÓ˚ ˛ôÓ˚̨ ôÓ˚ x Ï̂›˛y Ï̂õ!›˛Ñ˛ !v˛¢ Ï̂≤’ñ

fl ‘̨y£zv˛Ü%!ú Ï̂Ñ˛ õyv ẑ̨ Ï¢Ó̊ !Ñœ̨ Ï̂Ñ˛Ó̊ õyïƒ Ï̂õ ˆîÖy Ï̂òyÓ̊ ˛ôÂï!ì˛ £zì˛ƒy!î Ñ˛yÎ≈Ü%!ú ¢¡ôß̈ Ñ˛Ó̊y ÎyÎ̊–

fl ‘̨y£zv˛ ˆüy (Slide Show) !Ó̊Óò ›˛ƒyÓ ÈÈÙÙÙÈ ~£z ›˛ƒy Ï̂ÓÓ̊ ≤Ãïyòì˛ !ì˛ò!›˛ Ñ˛õyu˛ @˘Ã%̨ ô Ìy Ï̂Ñ˛ó ÎÌy ÈÙÙÙÈÈ Start Slide Show, Set Up
~ÓÇ Monitor Sõ!ò›˛Ó̊V– ò# Ï̂â˛ ~Ü%!ú ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyÑ˛˛ôyì˛ Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

!â˛e 5.7 ı › Δ̨yò‰!ãüò !Ó̊Óò ›˛ƒyÓ
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SÑ˛V fi›˛y›≈̨  fl ‘̨y£zv˛ ̂ üy (Start Slide Show) Ñ˛õyu˛ @˘Ã%̨ ô ÈÙÈ ~£z Ñ˛õyu˛ @˘Ã%̂ Į̈ ôÓ̊ õ Ï̂ïƒ â˛yÓ̊!›˛ x˛ôüò Óì≈̨ õyò– ̂ Îõò From begining,
From current slide, Broad cast slide show ~ÓÇ Custom slide show– From begining x˛ôü Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú fl ‘̨y£zv˛Ü%!ú

~Ñ˛îõ ≤ÃÌõ ˆÌ Ï̂Ñ˛ ≤Ãî!ü≈ì˛ £ Ï̂Ó ~ÓÇ From Current Slide x˛ôü Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú Óì≈̨ õy Ï̂ò õyv z̨¢ ˛ô Ï̂Î̊r›˛yÓ̊!›˛ ˆÎ fl ‘̨y£ẑ Ïv˛ xy Ï̂äÈ

fl ‘̨y£zv˛Ü%!ú ˆ¢£z fl ‘̨y£zv˛ ˆÌ Ï̂Ñ˛£z ≤Ãî!ü≈ì˛ £ Ï̂Ó– Custom Slide Show ˆì˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ~Ñ˛!›˛ v˛yÎ̊úÜ Ó: ≤Ãî!ü≈ì˛ £ Ï̂Óñ ˆÎÖyò

ˆÌ Ï̂Ñ˛ ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ £ẑ ÏFäÈ xò%ÎyÎ̊# fl ‘̨y£zv˛Ü%!ú Ï̂Ñ˛ ¢y!ã Ï̂Î̊ !ò Ï̂Î̊ ˛ôÓ̊˛ôÓ̊ !v˛¢ Ï̂≤’ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

SÖV ˆ¢›˛ÈÙÈxy˛ô (Set-up) Ñ˛õyu˛ @˘Ã%̨ ô ÈÙÈ ~£z Ñ˛õyu˛ @˘Ã%̂ Į̈ ô ˆÎ x˛ôüòÜ%!ú Ìy Ï̂Ñ˛ ˆ¢Ü%!ú £ Ï̂úyñ Set-up Slide Show, Hide
slide, Record slide show ~ÓÇ Rehearse Timing– fl ‘̨y£zv˛ ̂ üy ¢ÇÑ ̨ yhs˘̨  !Ó!¶˛ß̈ x˛ôüòÜ%!ú ̂ ¢›˛ xy˛ô Ñ˛Ó̊yÓ̊ ãòƒ Set-up slide
show ˆì˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Óñ ì˛y£ Ï̂ú ~Ñ˛!›˛ v˛yÎ̊yúÜ Ó: ≤Ãî!ü≈ì˛ £ Ï̂Ó ~ÓÇ ~£z v˛yÎ̊úÜ Ó Ï̂:Ó̊ õ Ï̂ïƒ xÓ!fiÌì˛ ˆÎ Ï̂Ñ˛yò ~Ñ˛!›˛ ˆ¢›˛

xy˛ô ˆÓ̊!v˛Á Óy›˛ò Ï̂Ñ˛ !â˛!£´ì˛ Ñ˛ Ï̂Ó̊ OK Óy›˛ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~£z Ñ˛õyu˛ @˘Ã%̂ Į̈ ôÓ̊ Hide Slide x˛ôüò!›˛Ó̊ ¢y£y Ï̂Îƒ ~Ñ˛!›˛ !ò!î≈T˛

fl ‘̨y£zv˛ Ï̂Ñ˛ ≤Ã Ï̂Î̊yãò xò%¢y Ï̂Ó̊ £y£zv˛ Ñ˛ Ï̂Ó̊ Ó̊yÖy ÎyÎ̊– ~äÈyv˛̧y ~£z Ñ˛õyu˛ @˘Ã%̂ Į̈ ôÓ̊ ˛ô Ï̂Ó̊Ó̊ î%!›˛ x˛ôüò record slide show ~ÓÇ

rehearse timing ~Ó̊ ¢y£y Ï̂Îƒ ˆÑ˛y Ï̂òy ~Ñ˛!›˛ slide show ~Ó̊ ≤Ã Ï̂ì˛ƒÑ˛!›˛ fl ‘̨y£ẑ Ïv˛Ó̊ ̂ ≤Ã Ï̂ãr›˛üò ¢õÎ̊¢#õy ¢£ ̂ Ó̊Ñ˛!v˛Ç Ñ˛ Ï̂Ó̊ ˛ô Ï̂Ó̊

¢õ@˘Ã slide showÙÙÙÈ!›˛ Ï̂Ñ˛ fl ∫̨Î̊Ç!Ñ ̨ Î̊¶˛y Ï̂Ó (automatically) ̨v z̨̨ ôfiÌy˛ôò Ñ˛Ó̊y ÎyÎ̊–

5.3 ˛ôyÁÎ̊yÓ̊ ̨ô Ï̂Î̊ Ï̂r›˛Ó̊ !¶˛v z̨ ¢¡ô Ï̂Ñ≈̨  ïyÓ̊íy (Concept of Views in Power Point)
˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛Ó̊ !Ó!¶˛ß̈ !¶˛v z̨ ¢¡ô Ï̂Ñ≈̨  ò# Ï̂â˛ xyy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

òõ≈yú !¶˛v z̨ (Normal View) ÈÙÙÙÈ ¢yïyÓ̊íì˛ Power PointÙÙÙÈ~ ÎÖò ̂ Ñ˛y Ï̂òy Ñ˛yã Ñ˛Ó̊y £Î̊ ì˛Öò ~£z (Normal) òõ≈yú !¶˛v ẑ̨ Ïì˛£z

Ñ˛yã Ñ˛Ó̊y £Î̊– fl ‘̨y£zv˛ !v˛ãy£zò ~£z !¶˛!_ Ï̂ì˛£z Ñ˛Ó̊y £Î̊–

fl ‘̨y£zv˛ ü›≈̨ yÓ̊ !¶˛v z̨ (Slide Sorter View) ÈÙÙÙÈ ~£z !¶˛v z̨ÈÙÈ~Ó̊ ¢y£y Ï̂Îƒ ˆÑ˛y Ï̂òy PresentationÙÈ~Ó̊ ¢Ó SlideÜ%!ú ~Ñ˛¢y Ï̂Ì ˆîÖy

ÎyÎ̊– ~£z ViewÙÈˆì˛ ¢Ó fl ‘̨y£zv˛Ü%!ú Ï̂ì˛ Ìy¡∫ÈÙÈˆò£zú xyÑ˛y Ï̂Ó̊ ˆîÖy ÎyÎ̊– ˆÑ˛y Ï̂òy fl ‘̨y£zv˛ Ï̂Ñ˛ x≤Ã Ï̂Î̊yãò#Î̊ õ Ï̂ò £ Ï̂ú Delete Ñ˛ Ï̂Ó˚

ˆîÁÎ̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊–

!â˛e 5.8 ı fl ‘̨y£zv˛ ̂ üy !Ó̊Óò ›˛ƒyÓ
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fl˛‘y£zv˛ ˆüy !¶˛v˛z (Slide Show View) ÈÙÙÙÈ ~£zÈÙÈ!¶˛v˛z ~Ó˚ ¢y£yˆÏÎƒ

ˆ≤ÃˆÏãˆÏr›˛üò v˛z˛ôfiÌy˛ôò Ñ˛Ó˚y £Î˚– ~£z !¶˛v˛zˆÏì˛ fl˛‘y£zv˛!›˛ Ñ˛!¡ôv˛z›˛yˆÏÓ˚Ó˚

õ!ò›˛ Ï̂Ó̊Ó̊ ˛ô%̂ ÏÓ̊y !fl˛;ò ã%̂ Ïv˛̧ xÓfiÌyò Ñ˛ Ï̂Ó̊– ˛ôÓ̊Óì≈̨ # fl ‘̨y£zv˛!›˛ Ï̂Ñ˛ ~£z !¶˛v z̨ÈÙÈ

~Ó̊ ¢y£y Ï̂Îƒ ˆîÖ Ï̂ì˛ £ Ï̂ú Ñ˛# ˆÓy Ï̂v≈̨ Ó̊ Right Arrow (→) ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛

£ˆÏÓ–

xyv z̨›˛úy£zò !¶˛v z̨ (Outline View)
~£z !¶˛v z̨ ~Ó̊ ¢y£y Ï̂Îƒ ü%ï%õye fl ‘̨y£ẑ Ïv˛Ó̊ ˆ›˛:›˛Ü%!ú ˆîÖy ÎyÎ̊–

5.4 fl ‘̨y£zv˛ !v˛ãy£zò (Slide Design)
MS-Power Point ~ fl˛‘y£zv˛ !v˛ãy£zò ¢ÇÑ ˛yhs˘˛ !Ó!¶˛ß¨ !Ó°ÏÎ˚Ü%!ú !òˆÏ¡¨

xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

òì%̨ ò fl ‘̨y£zv˛ ˆÎyÜ Ñ˛Ó̊y (Inserting New Slide)
˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛ òì%̨ ò fl ‘̨y£zv˛ ˆÎyÜ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú slide tabÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Óñ ì˛y£ Ï̂ú ˆ≤Ã Ï̂ã Ï̂r›˛ü Ï̂òÓ̊ ¢Ó fl ‘̨y£zv˛Ü%!ú ˛ôÓ̊˛ôÓ̊

ˆîÖy Îy Ï̂Ó– ~Ó̊ ̨ ôÓ̊ ̂ Î fl ‘̨y£ẑ Ïv˛Ó̊ ¢ Ï̂AÜ òì%̨ ò fl ‘̨y£zv˛ ̂ ÎyÜ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ̂ ¢!›˛ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~äÈyv˛̧y slide Ñ˛õyu˛ @˘Ã%̂ Į̈ ôÓ̊ New
slide optionÙÙÙÈ~Ó̊ v˛yv z̨ò xƒy Ï̂Ó̊y Ï̂ì˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú fl ‘̨y£zv˛ ˆú xyv z̨›˛ (slide
layout)ÙÙÙÈ~Ó̊ Üƒyúy!Ó̊ Ö%̂ Ïú Îy Ï̂Ó– ̂ ¢Öyò ̂ Ì Ï̂Ñ˛ ÓƒÓ£yÓ̊Ñ˛yÓ̊# ì˛yÓ̊ ̨ôäÈ®õ Ï̂ì˛y

fl ‘̨y£zv˛ !òÓ≈yâ˛ò Ñ˛Ó̊ Ï̂ú fl ‘̨y£zv˛ £zò¢y›≈̨  £ Ï̂Î̊ Îy Ï̂Ó– fl ‘̨y£zv˛ £zò¢y›≈̨  Ñ˛Ó̊yÓ̊ xy Ï̂Ó̊Ñ˛›˛y

˛ôÂï!ì˛ £ú ˆÑ˛y Ï̂òy ˆ≤Ã Ï̂ã Ï̂r›˛ü Ï̂òÓ̊ ˆÎ fl ‘̨y£ẑ Ïv˛Ó̊ ˛ôÓ̊ New fl ‘̨y£zv˛!›˛ îÓ̊Ñ˛yÓ̊

ì˛yÓ˚ v z̨̨ ôÓ˚ Right Click Ñ˛Ó̊ Ï̂ú New slide xy¢ Ï̂Ó ~ÓÇ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

fl ‘̨y£zv˛ ˜ì˛!Ó̊ Ñ˛Ó̊yÓ̊ Ñ˛#ÈÙÈˆÓyv≈̨  ü›≈̨ Ñ˛y›≈̨ !›˛ £ú Ctrl + M.

!Ñœ̨ ˛ô xy›≈̨ ñ äÈ!Óñ â˛y›≈̨  ̂ ÎyÜ Ñ˛Ó̊y (Inserting Clip Art, Picture, Graph)
ˆÑ˛y Ï̂òy fl ‘̨y£ẑ Ïv˛ !Ñœ̨ ˛ô xy›≈̨  ̂ ÎyÜ Ñ˛Ó̊yÓ̊ ãòƒ insert →→→→→ clip Art ~£z ≤Ã!Ñ ̨ Î̊y!›˛

xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ì˛yÓ̊˛ôÓ̊ ˛ôäÈ®õ Ï̂ì˛y äÈ!Ó ˆÓ Ï̂äÈ !ò Ï̂Î̊ ì˛yÓ̊ v z̨̨ ôÓ̊ î%ÓyÓ̊

!Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó Óy !¢ Ï̂úQ Ñ˛ Ï̂Ó̊ OK ˆÓyì˛yõ ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ì˛y£ Ï̂ú£z

˛ôäÈ®õ Ï̂ì˛y äÈ!Ó!›˛ fl ‘̨y£ẑ Ïv˛ ˆÎyÜ £ Ï̂Î̊ Îy Ï̂Ó–

ˆÑ˛y Ï̂òy fl ‘̨y£ẑ Ïv˛ äÈ!Ó £zò¢y›≈̨  Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú ≤ÃÌ Ï̂õ Insert → Picture ~£z ̨ôÂï!ì˛

xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~Ó̊˛ôÓ̊ ˛ôäÈ®õ Ï̂ì˛y äÈ!Ó ˆÓ Ï̂äÈ !ò Ï̂Î̊ ì˛y !¢ Ï̂úQ Ñ˛ Ï̂Ó̊

OK !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ˛ôäÈ®õ Ï̂ì˛y äÈ!Ó!›˛ fl ‘̨y£ẑ Ïv˛ ˆÎyÜ £ Ï̂Î̊ Îy Ï̂Ó–

ˆÑ˛y Ï̂òy fl ‘̨y£ẑ Ïv˛ @˘Ãyö˛ Óy â˛y›≈̨  ̂ ÎyÜ Ñ˛Ó̊ Ï̂ì˛ â˛y£ẑ Ïú ̂ ¢£z fl ‘̨y£zv˛!›˛ Ï̂Ñ˛ ≤ÃÌ Ï̂õ !¢ Ï̂úQ

Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ì˛yÓ̊˛ôÓ̊ £zò¢y›≈̨  ›˛ƒy Ï̂ÓÓ̊ Illustrstion Ñ˛õyu˛ @Ã̆%̂ Į̈ ôÓ̊ Chart Ñ˛õyu Ę̀ÙÈ~

!Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú Insert Chart ~£z v˛yÎ̊yúÜ Ó:!›˛ ˆîÖy Îy Ï̂Ó– ~Ó̊˛ôÓ̊ ≤Ã Ï̂Î̊yãò

õ Ï̂ì˛y â˛y›≈̨  !¢ Ï̂úQ Ñ˛ Ï̂Ó̊ OK ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ú ~Ñ˛!›˛ v˛y!õ â˛y›≈̨  ˆîÖy Îy Ï̂Ó ~ÓÇ

˛ôy Ï̂ü ~Ñ˛!›˛ MS-Excel ö˛y£zú Á Į̈̂ ôò £ Ï̂Ó– v˛y›˛y ˆÎyÜ Ñ˛Ó̊y Óy !v˛!ú›˛ Ñ˛Ó̊y

xÌ≈yÍ v˛y›˛y ~!v˛!›˛Ç xò%ÎyÎ̊# â˛y›≈̨ !›˛ ˛ô!Ó̊Ó!ì ≈̨ì˛ £ Ï̂Ó– Ñ˛yã ˆü°Ï £ Ï̂Î̊ ˆÜ Ï̂ú

Excel ö˛y£zú!›˛ ˆÑœ̨ yã Á ˆ¢¶˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–
!â˛e 5.11 ı fl˛‘y£zv˛ !v˛ãy£zò

!â˛e 5.9 ı !¶˛v˛z¢ £zò ̨ôyÁÎ˚yÓ˚ ̨ ôˆÏÎ˚r›˛

!â˛e 5.10 ı òì%˛ò fl˛‘y£zv˛ ̂ ÎyÜ Ñ˛Ó˚y
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˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛ ˆ›˛:›˛ xy›≈̨  Óy ÁÎ̊yv≈̨  xy Ï̂›≈̨ Ó̊ ÓƒÓ£yÓ̊ (Use of Text
Art or Word Art in Power Point)
˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛ Word Art ˆÎyÜ Ñ˛Ó̊yÓ̊ ãòƒ Insert ›˛ƒy Ï̂ÓÓ̊ Text Ñ˛õyu˛

@˘Ã%̂ Į̈ ôÓ˚ Word Art x˛ôüò ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– Üƒyúy!Ó̊ ˆÌ Ï̂Ñ˛ ˛ôä Ï̂®Ó̊

fi›˛y£zú !òÓ≈yâ˛ò Ñ˛Ó̊ Ï̂ú ‘‘Your Text Here’’ ˆúÖy!›˛ fl ‘̨y£ẑ Ïv˛ ˆîÖy Îy Ï̂Ó–

~ÓyÓ̊ ˆúÖy!›˛ ≤Ã Ï̂Î̊yãòõ Ï̂ì˛y Edit Ñ˛ Ï̂Ó̊ !ò Ï̂ì˛ £ Ï̂Ó–

xƒy!ò Ï̂õüòñ õ%!¶˛ !Ñœ̨ ˛ô Á ü Ï̂∑Ó̊ ÓƒÓ£yÓ̊ (Use of Animation Movie
Clip and Sound)
fl ‘̨y£ẑ Ïv˛Ó̊ ̂ Î objectÙÈ!›˛ Ï̂ì˛ xƒy!ò Ï̂õüò ̂ ÎyÜ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ̂ ¢!›˛ ≤ÃÌ Ï̂õ !¢ Ï̂úQ

Ñ˛ Ï̂Ó̊ xƒy!ò Ï̂õüò tab ~Ó̊ xƒy!ò Ï̂õüò @˘Ã%̂ Į̈ ôÓ̊ Custom AnimationÈÙÈ~ !Ñœ̨ Ñ˛

Ñ˛Ó̊ Ï̂ú v z̨=˛ v˛yÎ̊úÜ Ó:!›˛ Ö%̂ Ïú Îy Ï̂Ó– ì˛yÓ̊˛ôÓ̊ Add Effect ButtonÈÙÈ~ !Ñœ̨ Ñ˛

Ñ˛Ó̊ Ï̂ú â˛yÓ̊!›˛ x˛ôüò (Entrance, Emphasis, Exit, Motion Path) ̂ îÖy

Îy Ï̂Ó– ≤Ã Ï̂Î̊yãò xò%¢y Ï̂Ó̊ effect !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ~ÓÇ play Óy slide
show Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú xƒy!ò Ï̂õüò!›˛ ˆîÖy Îy Ï̂Ó– ˆÑ˛y Ï̂òy fl ‘̨y£ẑ Ïv˛ õ%!¶˛

ˆÎyÜ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú Insert ›˛ƒy Ï̂Ó ~Ó̊ Media Clips @˘Ã%̂ Į̈ ôÓ̊ MovieÈÙÈ~Ó̊ v˛yv z̨ò

xƒy Ï̂Ó̊y Ï̂ì˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~ Ï̂«˛ Ï̂e î%!›˛ x˛ôüò Óì≈̨ õyò ˆÎõòÈÙÙÈ Movie
from file Á Movie from Clip organizerÈ–  Movie from fileÈÙÈ~ !Ñœ̨ Ñ˛

Ñ˛Ó̊ Ï̂ú Ñ˛!¡ôv z̨›˛yÓ̊ ̂ Ì Ï̂Ñ˛ Movie ö˛y£zú !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– xòƒ!î Ï̂Ñ˛ Movie
from organizerÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú Clip Art v˛yÎ̊úÜ Ó: !Ñ˛ä%È Movie !Ñœ̨ ˛ô !ò Ï̂Î̊

Á Į̈̂ ôò £ Ï̂Ó– ~Ó̊˛ôÓ̊ ˛ôäÈ®õ Ï̂ì˛y õ%!¶˛ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

Movie !Ñœ̨ Į̈̂ ôÓ̊ õ Ï̂ì˛y ¢yv z̨u˛ ̂ ÎyÜ Ñ˛Ó̊yÓ̊ ̨ôÂï!ì˛ Á ~Ñ˛£z Ó̊Ñ˛õ– ~Öy Ï̂ò Insert
›˛ƒyÓÈÙÈ~Ó̊ Media ClipsÙÈ~Ó̊ ¢yv ẑ̨ Ïu˛Ó̊ v˛yv z̨ò xƒy Ï̂Ó̊y Ï̂ì˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú sound
from file ~ÓÇ sound from clip organizer ~£z î%!›˛ x˛ôüò xy¢ Ï̂Ó– Sound
from fileÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú Ñ˛!¡ôv z̨â˛yÓ̊ ̂ Ì Ï̂Ñ˛ ¢yv z̨u˛ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– xòƒ!î Ï̂Ñ˛

sound from clip organizer ÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú clip Art sound ¢£ x Ï̂òÑ˛

¢yv ẑ̨ Ïu˛Ó̊ x˛ôüò xy¢ Ï̂Ó ~ÓÇ ˛ôäÈ®õ Ï̂ì˛y sound !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~Ó̊

˛ôÓ̊ ~Ñ˛!›˛ ̂ õ Ï̂¢ã xy¢ Ï̂Ó ̂ ÎÖy Ï̂ò î%!›˛ x˛ôüò ÌyÑ˛ Ï̂Óñ ~Ñ˛!›˛ Automatically
~ÓÇ xòƒ!›˛ when clicked– ~ Ï̂«˛ Ï̂e Autometically !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ú ¢yv z̨u˛!›˛

!fl˛; Ï̂ò ~ Ï̂ú£z ¢yv z̨u˛ Óyã Ï̂Ó– xòƒ!î Ï̂Ñ˛ when clicked !¢ Ï̂úQ Ñ˛Ó̊y £ Ï̂ú sound IconÈÙÈ~ Îì˛«˛í òy !Ñœ̨ Ñ˛ Ñ˛Ó̊y £ Ï̂FäÈ ì˛ì˛«˛ò

¢yv z̨u˛ £ Ï̂Ó òy–

!â˛e 5.12 ı â˛y›≈˛ Á äÈ!Ó ̂ ÎyÜ Ñ˛Ó˚y

!â˛e 5.13 ı ÁÎ˚yv≈˛ xy›˛ ̂ ÎyÜ Ñ˛Ó˚y

!â˛e 5.14 ı xƒy!ò Ï̂õü Ï̂òÓ˚ ÓƒÓ£yÓ˚
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5.5 fl ‘̨y£zv˛ ̂ ≤Ã Ï̂ãr›˛üò Á !≤Ã!r›˛Ç (Slide Show and Slide Printing)
≤ÃÌ Ï̂õ ˆÎ ˆ≤Ã Ï̂ã Ï̂r›˛üò!›˛ ≤Ãîü≈ò Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ì˛y Ï̂Ñ˛ Á Į̈̂ ôò Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ì˛yÓ̊˛ôÓ̊ View → Slide show ~£z Ñ ̨ õyò%¢y Ï̂Ó̊ !Ñœ̨ Ñ˛

Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~Ñ˛£z Ñ˛yã ¢Ó̊y¢!Ó̊ F5 Óy›˛ Ï̂òÓ̊ ¢y£y Ï̂ÎƒÁ Ñ˛Ó̊y ÎyÎ̊– ì˛yÓ̊˛ôÓ̊ ˛ôÓ̊Óì˛#≈ fl ‘̨y£ẑ Ïv˛ ÎyÁÎ̊yÓ̊ ãòƒ Ñ˛# ˆÓy Ï̂v≈̨ Ó̊ Page
Down Key ˆ≤Ã¢ Ñ˛ Ï̂Ó̊ Ñ˛ Ï̂Ó̊ ˆÎ Ï̂ì˛ £ Ï̂Ó– Slide show â˛úyÑ˛yú#ò õyG˛˛ôÌ ˆÌ Ï̂Ñ˛ ˆÓ!Ó̊ Ï̂Î̊ xy¢ Ï̂ì˛ £ Ï̂ú Ñ˛# ˆÓy Ï̂v≈̨ Ó̊ Esc Óy›˛ò

ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

Power PointÈÙÈ~ fl ‘̨y£zv˛ !≤Ãr›˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ú Office Button ̂ Ì Ï̂Ñ˛ Print x˛ôüò

!¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó xÌÓy Ctrl + P ̂ ≤Ã¢ Ñ˛Ó̊ Ï̂úÁ Print v˛yÎ̊úÜ Ó: Á Į̈̂ ôò

£ Ï̂Ó– ~Öy Ï̂ò !≤Ãr›˛ Ñ˛Ó̊yÓ̊ x˛ôüòÜ%!ú !¢ Ï̂úQ Ñ˛ Ï̂Ó̊ OK Ñ˛Ó̊ Ï̂ú !≤Ãr›˛ ü%Ó̊%

£ Ï̂Ó– !≤Ãr›˛ Ñ˛Ó̊yÓ̊ xy Ï̂Ü !≤Ãr›˛ Preview ˆîÖ Ï̂ì˛ â˛y£ẑ Ïú Office Óy›˛ò ˆÌ Ï̂Ñ˛

Print → Print preview ~£z xò%¢y Ï̂Ó̊ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

≤Ã¢AÜì˛ Óúy ÎyÎ̊ñ ̂ Î Current slide !òÓ≈yâ˛ò Ñ˛ Ï̂Ó̊ !≤Ãr›˛ !ò Ï̂î≈ü !î Ï̂ú ü%ï%õye

!ò!î≈T˛ fl ‘̨y£zv˛!›˛ !≤Ãr›˛ £ Ï̂Ó– xyÓyÓ̊ Slide x˛ôüò!›˛ !òÓ≈yâ˛ò Ñ˛ Ï̂Ó̊ ˆ›˛:›˛ Ó Ï̂:

Îì˛ Îì˛ ¢ÇÖƒy ˆúÖy £ Ï̂Ó ˆ≤Ã Ï̂ãr›˛ü Ï̂òÓ̊ ì˛ì˛ ì˛ì˛ ò¡∫Ó̊ fl ‘̨y£zv˛ !≤Ãr›˛ £ Ï̂Ó–

5.6 ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛Ó̊ õyïƒ Ï̂õ ˛ôy‡˛ ˛ô!Ó̊Ñ˛“òy SPlanning Lessons
using Power PointV
˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛Ó̊ õyïƒ Ï̂õ ˛ôy‡˛ ˛ô!Ó̊Ñ˛“òyÓ̊ ˆ«˛ Ï̂e !ü«˛yÌ#≈̂ ÏÑ˛ fl ‘̨y£zv˛ ˜ì˛!Ó̊Ó̊ xy Ï̂Ü !ò¡̈!ú!Öì˛ !Ó°ÏÎ̊Ü%!ú õ Ï̂ò Ó̊yÖy ≤Ã Ï̂Î̊yãò–

• fl˛‘y£zv˛ ˜ì˛!Ó˚Ó˚ xyˆÏÜ fl˛‘y£zˆÏv˛ ˆÎ !Ó°ÏÎ˚Óhfl$˛ ˆúÖy £ˆÏÓ ì˛y ~Ñ˛ ãyÎ˚ÜyÎ˚

¢Ç@˘Ã£ Ñ˛ Ï̂Ó̊ Öyì˛yÎ̊ !ú Ï̂Ö ˆòÁÎ̊y ¶˛y Ï̂úy–

• ˆÑ˛yò‰ ˆÑ˛yò‰ äÈ!Óñ v˛yÎ˚y@˘Ãyõñ Óy !Ñœ˛˛ô xy›≈˛ Ó˚yÖy £ˆÏÓ ì˛y xyˆÏÜ ˆÌˆÏÑ˛£z

!òÓ≈yâ˛ò Ñ˛ Ï̂Ó̊ Ó̊yÖ Ï̂ì˛ £ Ï̂Ó–

• fl ‘̨y£ẑ Ïv˛Ó̊ ›˛y£ẑ Ï›˛ú ˆÓy”˛ Ñ˛ Ï̂Ó̊ Ó Ï̂v˛̧y Ñ˛ Ï̂Ó̊ ˆúÖy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊ ~ÓÇ ö˛ Ï̂r›˛Ó̊

xyÑ˛yÓ˚ 20ÙÈÓ̊ ˆÓ!ü òyÈÙÈ£ÁÎ̊y£z ¶˛y Ï̂úy–

• ~Ñ˛!›˛ fl ‘̨y£ẑ Ïv˛Ó̊ ˆÓ!ü úy£zò òy ÌyÑ˛y£z ¶˛y Ï̂úy–

• ˆ›˛!Óú Ó¢y Ï̂ì˛ â˛y£ẑ Ïú ì˛y ˆÎò ˆÓ!ü Ó Ï̂v˛y̧ òy £Î̊–

!â˛e 5.18 ı fl˛‘y£zv˛ !≤Ã!r›˛Ç

!â˛e 5.17 ı fl˛‘y£zv˛ v˛z˛ôfiÌy˛ôòy

!â˛e 5.15 ı õ%!¶˛ !Ñœ˛ˆÏ˛ôÓ˚ ÓƒÓ£yÓ˚
!â˛e 5.16 ı ¢yv ẑ̨ Ïu˛Ó˚ ÓƒÓ£yÓ˚
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ò# Ï̂â˛ ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛Ó̊ õyïƒ Ï̂õ ˛ôy‡˛ ˛ô!Ó̊Ñ˛“òyÓ̊ (Lesson Plan) v z̨îy£Ó̊í ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–

ˆãúy !ü«˛y Á ≤Ã!ü«˛í ¢ÇfiÌy

Ñ˛úyòÓ@Ã̆yõñ Óï≈õyò

!ü«˛yÌ#≈ !ü«˛̂ ÏÑ˛Ó̊ òyõ É ˆ¢ÔÓ̊¶˛ õu˛ú

Ñ ̨ !õÑ˛ ¢ÇÖƒyÈ ÉÈ17

!ü«˛yÓ°Ï≈È É 2013ÈÙÈ15

ˆ◊!íÈ É Èâ˛ì%̨Ì≈

~Ñ˛Ñ Ę̀ É Óò Ï̂¶˛yãò

v z̨̨ô~Ñ˛Ñ Ę̀ É ÈÓò Ï̂¶˛yãò

xyã Ï̂Ñ˛Ó̊ ˛ôy‡˛ ÈÉ ÈÓò Ï̂¶˛yãò

¢õÎ̊ ÈÉ È40 !õ!ò›˛
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Óò Ï̂¶˛yãò

ˆÜyúyõ ˆõyhfl Į̈yö˛y

ò)Ó̊%ñ ˛ô%!°Ïñ xy Ï̂Î̊°Ïyñ ü!ö Ę̀ÙÙÙÈ¢Óy£z ~ Ï̂¢ Ï̂äÈñ

xyõÈÙÈÓy!Üâ˛yÓ̊ ì˛úyÎ̊ ˆÎò ì˛yÓ̊y ˆ£ Ï̂¢ Ï̂äÈÊ

Ó̊§yï%!ò Ï̂îÓ̊ ü Ï̂ÖÓ̊ Ó̊§yïyÓ̊ ˛ô Ï̂v˛̧ ˆÜ Ï̂äÈ ï%õñ

ˆÓy Ï̂üÖ õy Ï̂¢Ó̊ ~£z î%̨ ô%̂ ÏÓ̊ òy£ẑ ÏÑ˛y Ñ˛y Ï̂Ó̊y á%õ–

Óy˛ôÈÙÈõy ì˛y Ï̂îÓ̊ á%!õ Ï̂Î̊ xy Ï̂äÈñ ~£z ¢%!Óïy ˛̂ô Ï̂Î̊

Óò Ï̂¶˛yã Ï̂ò !õ Ï̂ú Ï̂äÈ xyã î%T%̨  Ñ˛Û!›˛ ˆõ Ï̂Î̊Ê

≤ÃÉ Óò Ï̂¶˛yãò ˆÖú Ï̂ì˛ Ñ˛yÓ̊y ~ Ï̂¢ Ï̂äÈ⁄

v z̨É ò)Ó̊ñ ˛ô%!°Ïñ xy Ï̂Î̊°Ïyñ ü!ö˛–

≤ÃÉ ¢Óy£z ˆÑ˛yÌyÎ̊ ˆÖú Ï̂ì˛ ~ Ï̂¢!äÈú⁄

v z̨É xyõ Óy!Üâ˛yÓ̊ ì˛úyÎ̊–

ü∑yÌ≈ ˆúÖ É

Óy!Üâ˛y

v z̨ÉÈÙ ÓyÜyò

!õ Ï̂‡˛

v z̨É ÈÙÈ !õ!T˛
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õy Ï̂¢Ó̊ ~£z î%̨ ô%̂ ÏÓ̊ òy£ẑ ÏÑ˛y Ñ˛y Ï̂Ó̊y á%õ

Ó Ï̂¢ ˆÜ Ï̂äÈ ¢Óy£z xy!ã ÈÙÙÙÈ xy Ï̂Î̊yã Ï̂ò–

ÓyÑ˛ƒ Ó̊â˛òy Ñ˛̂ ÏÓ̊y É

Óò Ï̂¶˛yãò ÈÙÈ

xy Ï̂Î̊yãò ÈÙÈ

ˆãúy !ü«˛y ≤Ã!ü«˛í ¢ÇfiÌy

Óï≈õyò

!ü«˛yÌ#≈ !ü«˛̂ ÏÑ˛Ó̊ òyõÈ É ˆ¢ÔÓ̊¶˛ õu˛ú

Ñ ̨ !õÑ˛ ¢ÇÖƒy ÈÉ È17

!ü«˛yÓ°Ï≈È É È2013ÈÙÈ15
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!Ó°ÏÎ̊ É Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ Ü!íì˛ !ü«˛y

ˆ◊!íÈ É xT˛õ

~Ñ˛Ñ Ę̀ ÉÈ Ó̊!àò Ñ˛yv≈̨  !î Ï̂Î̊ ¢õ Ï̂Ñ˛yí# ˆâ˛Ô˛ôú ˜ì˛!Ó̊ Ñ˛Ó̊y

v z̨̨ ô~Ñ˛Ñ Ę̀ ÉÈ ˙

xyã Ï̂Ñ˛Ó̊ ˛ôy‡ Ę̀É ˙

¢õÎ̊ ÈÉ È40 !õ!ò›˛

¢õ Ï̂Ñ˛yí# ˆâ˛Ô˛ô Ï̂úÓ̊ ¢õ@Ã̆ì˛̂ ÏúÓ̊ ˆ«˛eö˛ú =

2 S˜îá≈ƒ × v z̨Fâ˛ì˛y + ˜îá≈ƒ × ≤ÃfiÌ + v z̨Fâ˛ì˛y × ≤ÃfiÌV

= 2 (a*c + a*b + b*c)

˜îáƒ≈ SaV

v z̨Fâ˛ì˛y ScV ≤ÃfiÌ SbV
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¢!‡˛Ñ˛ v z̨_Ó̊!›˛ !òÓy≈â˛ò Ñ˛Ó̊ ÉÈ

1– ~Ñ˛!›˛ ¢õ Ï̂Ñ˛yí# ˆâ˛Ô˛ô Ï̂úÓ̊ ì˛ú¢ÇÖƒy £úÈ ÉÈ

     SÑ˛V 4 !›˛ SÖV 3 !›˛ SÜV 6 !›˛

2– ~Ñ˛!›˛ ¢õ Ï̂Ñ˛yí# ̂ â˛Ô˛ô Ï̂úÓ̊ ü#°Ï≈!Ó®%Ó̊ ¢ÇÖƒy £úÈ É

    SÑ˛V 6 !›˛ SÖV 8 !›˛ SÜV 4 !›˛

3– ¢õ Ï̂Ñ˛yí# ̂ â˛Ô˛ô Ï̂úÓ̊ ̃ îáƒ≈ 6 ̂ ¢!õñ ≤ÃfiÌ 3 ̂ ¢!õñ v z̨Fâ˛ì˛y 2 ̂ ¢!õ

    £ Ï̂ú ˆâ˛Ô˛ô Ï̂úÓ̊ ¢õ@Ã̆ ì˛̂ ÏúÓ̊ ˆ«˛eö˛ú £ Ï̂Ó ÈÉ

   SÑ˛V 36 Óı ˆ¢!õ SÖV 72 Óıˆ¢!õ SÜV 54 Óı ˆ¢!õ

v z̨Fâ˛ì˛y ScV

˜îáƒ≈ SaV

≤Ã
fiÌ

 S
bV
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1–˛ 5 ˆ¢!õ Óy£%!Ó!üT˛ ~Ñ˛!›˛ áò Ï̂Ñ˛Ó̊ ¢õ@Ã̆ ì˛̂ ÏúÓ̊ ˆ«˛eö˛ú £ Ï̂Ó

     SÑ˛V 125 Óı ˆ¢!õ SÖV 150 Óı ˆ¢!õ SÜV 25 Óı ˆ¢!õ

2– ˛5 ˆ¢!õ Óy£%!Ó!üT˛ ~Ñ˛!›˛ áò Ï̂Ñ˛Ó̊ xyÎ̊ì˛ò

    SÑ˛V 125 áı ˆ¢!õ SÖV 150 áı ˆ¢!õ SÜV 625 áı ˆ¢!õ

¢yÓ˚¢Ç Ï̂«˛˛ô

• ~£z xïƒy Ï̂Î̊ õy£ẑ ÏÑ ̨ y¢ö˛›˛ x!ö˛ Ï̂¢Ó̊ ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊r›˛ ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ– õy£ẑ ÏÑ ̨ y¢ö˛›˛ x!ö Į̈¢ xƒy˛ô!ú Ï̂Ñ˛ü Ï̂òÓ̊

õ Ï̂ïƒ ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊r›˛ ~Ñ˛!›˛ Ü%Ó̊%c˛ô)í≈ ›%̨ ú– ~ Ï̂Ñ˛ ~Ñ˛!›˛ ˆ≤Ã Ï̂ã Ï̂r›˛üò ¢ö˛›˛ÁÎ̊yÓ̊ Á Óúy £Î̊–

• ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛ ˛â˛yÓ̊!›˛ !¶˛v z̨ xy Ï̂äÈÈÙÙÈ òõ≈yú !¶˛v z̨ñ xyv z̨›˛ úy£zò !¶˛v z̨ñ fl ‘̨y£zv˛ !¶˛v z̨ Á fl ‘̨y£z›˛ ü›˛y≈Ó̊ !¶˛v z̨–

• fl ‘̨y£ẑ Ïv˛Ó̊ õ Ï̂ïƒ ˆ›˛:›˛ñ äÈ!Óñ !Ñœ̨ ˛ô xy›≈̨ ñ â˛y›≈̨ ñ @˘Ãyö˛ñ £zì˛ƒy!î ≤Ã Ï̂Î̊yãò xò%¢y Ï̂Ó̊ ˆÎyÜ Ñ˛Ó̊y ÎyÎ̊– fl ‘̨y£zv˛ xyÑ˛°Ï≈í#Î̊ Ñ˛Ó̊yÓ̊ ãòƒ

xƒy!ò Ï̂õüò ˆ›˛õ Ï̂≤’›˛ñ ü∑ £zì˛ƒy!î ˆÎyÜ Ñ˛Ó̊y ÎyÎ̊–

• fl ‘̨y£zv˛ ˆ≤Ã Ï̂ã Ï̂r›˛ü Ï̂òÓ̊ !Ó°ÏÎ̊Ü%̂ Ïúy xy Ï̂Ü ˆÌ Ï̂Ñ˛ !‡˛Ñ˛ Ñ˛ Ï̂Ó̊ Ó̊yÖ Ï̂ú ˆ≤Ã Ï̂ã Ï̂r›˛üò Ñ˛Ó̊ Ï̂ì˛ ¢%!Óïy £Î̊–

Ü%Ó̊%c˛ô)í≈ ÁÎ̊yv≈̨   (Key Words)
Animation, Design Template, Chart, Movie, Sound, Power Point, Slide, Slide Show, Timing, Out lime, View.
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xò%ü#úò# (Exercises)
S1V ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊r›˛ Ñ˛#⁄

S2V ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊ Ï̂r›˛ ˆÑ˛y Ï̂òy ˆ≤Ã Ï̂ã Ï̂r›˛üò Ñ˛Ó̊ Ï̂ì˛ ˆÜ Ï̂ú Ñ˛# Ñ˛# !Ó°ÏÎ̊Ü%!ú ãyòy îÓ̊Ñ˛yÓ̊⁄

S3V fl ‘̨y£ẑ Ïv˛ Ñ˛# ¶˛y Ï̂Ó äÈ!Ó ˆÎyÜ Ñ˛Ó̊y ÎyÎ̊⁄ !Óü Ï̂î xy Ï̂úyâ˛òy Ñ˛Ó̊–

S4V fl ‘̨y£ẑ Ïv˛ ~ Ï̂:ú ˆÌ Ï̂Ñ˛ !ò Ï̂Î̊ Ñ˛#¶˛y Ï̂Ó â˛y›≈̨  Î%=˛ Ñ˛Ó̊y ÎyÎ̊⁄ !Óü Ï̂î xy Ï̂úyâ˛òy Ñ˛ Ï̂Ó̊y–

S5V ˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊r›˛ ÓƒÓ£y Ï̂Ó̊Ó̊ ¢%!ÓïyÜ%!ú Ñ˛# Ñ˛#⁄

S6V ~Ñ˛!›˛ fl ‘̨y£ẑ Ïv˛ ˆÑ˛y Ï̂òy ¢yv z̨u˛ Óy !¶˛!v˛Á !Ñœ̨ ˛ô Ñ˛#¶˛y Ï̂Ó ¢Ç Ï̂Îyãò Ñ˛Ó̊y ÎyÎ̊⁄

ˆ≤Ãy Ï̂ãQ ÁÎ̊yÑ≈̨  (Project Work)
S1V ò#ˆÏâ˛Ó˚ ˜Ó!üT˛ƒÜ%!ú ≤ÃˆÏÎ˚yÜ Ñ˛ˆÏÓ˚ ˛ôyÁÎ˚yÓ˚ ˛ôˆÏÎ˚ˆÏr›˛Ó˚ ¢y£yˆÏÎƒ v˛zFâ˛ÈÙÈ≤ÃyÌ!õÑ˛ hfl˛ˆÏÓ˚ !òˆÏãÓ˚ ˛ôäÈ®õˆÏì˛y ~Ñ˛!›˛ ˛ôy‡˛ ›˛#Ñ˛y

(Lesson Plan) ̃ ì˛!Ó̊ Ñ˛ Ï̂Ó̊y–

SÑ˛V Ñ˛õ˛ô Ï̂«˛ 10 !›˛ fl ‘̨y£zv˛ £ Ï̂Ó–

SÖV fl ‘̨y£zv˛ › Δ̨yò!ãü Ï̂òÓ̊ ãòƒ xƒy!ò Ï̂õüò ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

SÜV Ñ˛yfi›˛õ xƒy!ò Ï̂õüò ̂ ÎyÜ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Óñ ̂ Îõò – Entrance, Emphasis, Exit, Motion Path £zì˛ƒy!î–

SáV v z̨̨ ôÎ%=˛ !¶˛!v˛Á !Ñœ̨ ˛ô ~ÓÇ x!v˛Á ˆÎyÜ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

SàV x Ï̂›˛y Ï̂õ!›˛Ñ˛ fl ‘̨y£zv˛ ˆ≤Ã Ï̂ãr›˛ Ï̂ü Ï̂òÓ̊ x˛ôüò ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–
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xïƒyÎ̊
6

Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢y£y Ï̂Îƒ !üÖò
6.1 ¢)â˛òy (Introduction)
Óì≈̨ õyò Î%̂ ÏÜ ‘‘Chalk ~ÓÇ talk’’˛ôÂï!ì˛ Ï̂ì˛ !üÖò xâ˛ú !£¢y Ï̂Ó ˛ô!Ó̊Ü!íì˛ £ Ï̂Î̊ Ï̂äÈ– Ñ˛yÓ̊í ~£z ˛ôÂï!ì˛ Ï̂ì˛ !üÖ Ï̂òÓ̊ õyïƒõ £ú

Chalk ~ÓÇ Ñ˛ÌyÓyì˛y≈ Îy Ñœ̨ y¢Ó̊%̂ Ïõ ~Ñ˛ Ï̂á Ï̂Î̊!õÓ̊ ˛ô!Ó̊ Ï̂Óü Ü Ï̂v˛̧ ˆì˛y Ï̂ú ~ÓÇ äÈyeäÈye#Ó̊y !Óîƒyú Ï̂Î̊Ó̊ ≤Ã!ì˛ xy@˘Ã£ £yÓ̊yÎ̊– Óì ≈̨õyò

Î%Ü ì˛Ìƒ ≤ÃÎ%!=˛Ó̊ Î%Ü– Óì≈̨ õy Ï̂ò ≤ÃÎ%!=˛!ÓîƒyÓ̊ !Ó!¶˛ß̈ ˆ«˛ Ï̂e Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ ¢ö˛ú¶˛y Ï̂Ó ÓƒÓ£yÓ̊ Ñ˛Ó̊y £ Ï̂FäÈ– !üÖ Ï̂òÓ̊ 3R ~Öò

!Óhfl+̨ ì˛ x Ï̂Ì≈ 4R !£ Ï̂¢ Ï̂Ó Ü,£#ì˛ £ Ï̂Î̊ Ï̂äÈ– ˆ¢Öy Ï̂ò !Ó̊!v˛Çñ Ó̊y£z!›˛Ç ~ÓÇ xƒy Ï̂Ó̊Ì Ï̂õ!›˛Ñ˛ ~Ó̊ÈÙÈ¢ Ï̂AÜ ROBOT Óy xì˛ƒhs˛ «˛õì˛yüyú#

Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ ï Ï̂Ó̊ ˆòÁÎ̊y £ Ï̂Î̊ Ï̂äÈ– Óì≈̨ õy Ï̂ò xyõÓ̊y !ì˛ò!›˛ ‘A’ÈÙÈÓ̊ Ñ˛Ìy !üÖ Ï̂ò ÓƒÓ£yÓ̊ Ñ˛!Ó̊– ~£z !ì˛ò!›˛ ‘A’ £ú ~ãñ ~!Ó!ú!›˛

~ÓÇ xƒy˛ô!›˛!â˛v z̨v˛ (aptitude)– xyï%!òÑ˛ Î%̂ ÏÜ ≤ÃÎ%!=˛Ó˚ v z̨ß¨!ì˛Ó˚ ö˛ Ï̂ú Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ õyïƒ Ï̂õ !ü«˛yÓ˚ !Ó°ÏÎ˚Óhfl$̨ Ï̂Ñ˛ ≤ÃyíÓhs˛ Á

xyÑ˛°Ï≈í#Î̊¶˛y Ï̂Ó v z̨̨ ôfiÌy˛ôò Ñ˛Ó̊y ¢Ω˛Ó˛ôÓ̊ £ Ï̂FäÈ– ÎyÓ̊ ö˛ Ï̂ú ˆ◊í#Ñ˛ Ï̂«˛ ≤Ã!ì˛!›˛ äÈyeÈÙÈäÈye#Ó̊ xy@˘Ã£ñ !Ó°ÏÎ̊Óhfl$̨ Ó̊ ≤Ã!ì˛ @˘Ã£í Ï̂ÎyÜƒì˛y

Ó,!Âï ˛ôy Ï̂FäÈ ~ÓÇ ¢%fl˛ôT˛ ïyÓ˚íy Ü!‡˛ì˛ £ Ï̂FäÈ– !Ó!¶˛ß¨ ˆ«˛ Ï̂e ≤Ã Ï̂Î˚y Ï̂ÜÓ˚ !¶˛!_ Ï̂ì˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ õyïƒ Ï̂õ !ü«˛yÓ˚ òyòy òyõÑ˛Ó˚í

£ Ï̂Î̊ Ï̂äÈ– ˆÎõòÈÙÙÈ

••••• Computer Aided Learning (CAL)
••••• Computer Aided Instruction (CAI)
••••• Computer Based Training (CBT)
••••• Computer Managed Instruction (CMI)
••••• Computer Mediated Education (CME) ~ÓÇ

••••• Computer Assisted Instruction (CAI)
~£z xïƒy Ï̂Î̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ !ü«˛y Óy CAL (Computer Aided Learning) !ò Ï̂Î̊ xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ– ~£z xïƒyÎ˚!›˛

ˆÌ Ï̂Ñ˛ !ü«˛yÌ#≈Ó̊y ˆÎ¢Ñ˛ú !Ó°Ï̂ ÏÎ̊ xÓÜì˛ £ Ï̂Ó ˆ¢Ü%!ú £úÈ ÉÈ

••••• Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ !üÖ Ï̂òÓ̊ ≤ÃyÌ!õÑ˛ ïyÓ̊íy ~ÓÇ ≤Ã Ï̂Î̊yãò#Î̊ ˛ôÂï!ì˛ ¢¡ô Ï̂Ñ≈̨  ãyòy Îy Ï̂Ó–

••••• Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ !üÖ Ï̂òÓ̊ !Ó°ÏÎ̊Óhfl$̨  ≤Ãhfl$̨ ì˛ Ñ˛Ó̊yÓ̊ ˛ôÂï!ì˛ ãyòy Îy Ï̂Ó–

••••• !üÖ Ï̂òÓ̊ ãòƒ !üÖò ¢£yÎ̊Ñ˛ !Ó°ÏÎ̊Óhfl$̨ Ó̊ !ò Ï̂î≈üòyÎ̊ ≤Ã Ï̂Î̊yÜ ¢¡ô Ï̂Ñ ≈̨ ãyòy Îy Ï̂Ó–

6.2 Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢y£y Ï̂Îƒ !üÖ Ï̂òÓ̊ ïyÓ̊íy Á ̨ôÂï!ì˛ (Concepts and Methods of Computer Aided Learning)
õ)úì˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ˆ≤Ãy@˘Ãyõv˛ £zòfi› Δ̨yÑ˛ü Ï̂òÓ̊ ÓƒÓ£yÓ̊ Ó,!ÂïÓ̊ ö˛ Ï̂ú CAL ~Ó̊ ïyÓ̊íy ãß√yÎ̊– Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˆ≤Ãy@˘Ãyõv˛ £zòfi› Δ̨yÑ˛ü Ï̂òÓ̊

¢y£y Ï̂Îƒ !ü«˛yîy Ï̂òÓ̊ ãòƒ ≤Ãâ%̨ Ó̊ ˛ô!Ó̊õyí ì˛Ìƒ ¢M˛Î̊ Ñ˛ Ï̂Ó̊ Ó̊yÖy £Î̊ ~ÓÇ ≤Ã Ï̂Î̊yãò xò%¢y Ï̂Ó̊ ˆ¢£z ì˛ÌƒÜ%!ú Ï̂Ñ˛ !ü«˛yîy Ï̂òÓ̊ ãòƒ

ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊– ~Ñ˛ Ñ˛ÌyÎ̊ xyõÓ̊y Óú Ï̂ì˛ ˛ôy!Ó̊ CAL £ú ~Ñ˛!›˛ !ü«˛y !ò Ï̂î≈üòyÓ̊ ›%̨ ú ~ÓÇ ~Ó̊ myÓ̊y ~Ñ˛!›˛ !ò!î≈T˛ ˛ô!Ó̊¢ Ï̂Ó̊Ó̊

!ü«˛y !ò Ï̂î≈üòy ˛ôÂï!ì˛ Ï̂ì˛ !ü«˛yÌ#≈ !Ó!¶˛ß̈ !Ó°ÏÎ̊ !üÖ Ï̂ò ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

õyò%̂ Ï°ÏÓ̊ ˆ«˛ Ï̂e Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˆ≤Ãy@˘Ãyõ Ñ˛#¶˛y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó̊ ì˛y ˆîÖyÓ̊ õyïƒ Ï̂õ CALÙÈ~Ó̊ v z̨Í˛ô!_ £Î̊– ≤ÃÌõ !î Ï̂Ñ˛ ˆ≤Ãy@˘Ãyõ !ò Ï̂Î̊

˛ôÓ̊#«˛yÈÙÈ!ò!Ó̊«˛y ü%Ó̊% £Î̊– ~£z ˆ≤Ãy@˘ÃyõÜ%!ú £ú Ñ˛!¡ôv z̨â˛›˛y Ï̂Ó̊Ó̊ ¢!M˛ì˛ ì˛Ìƒ äÈy˛ô Ï̂òyñ õy!Œ›˛˛ôyú â˛ Ï̂Î̊¢ ≤Ã Ï̂Ÿ¿Ó̊ v z̨_ Ï̂Ó̊Ó̊ õ)úƒyÎ̊ò

Ñ˛Ó̊y £zì˛ƒy!î–

1960 ¢y Ï̂ú £z!úò Ï̂Î̊¢ !ÓŸª!Óîƒyú Ï̂Î̊ PLATO (Programme Logic for Automatic Teaching Operation)ÙÈ~Ó̊ ≤Ãâ˛úò £Î̊–

˛ôÓ̊Óì˛#≈ Ñ˛y Ï̂ú 1996 ¢y Ï̂ú fi› Δ̨yu˛ Ï̂ö˛yv≈̨  !ÓŸª!Óîƒyú Ï̂Î̊Ó̊ xïƒy˛ôÑ˛ ˛ôƒy!› Δ̨Ñ˛ ¢y˛ô¢‰ ≤ÃyÌ!õÑ˛ hfl˛ Ï̂Ó̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ Ü!íì˛ ~ÓÇ

Ú˛ôy‡˛Û ~Ó̊ !›˛v ẑ̨ Ï›˛y!Ó̊Î̊yú ≤Ãâ˛úò Ñ˛ Ï̂Ó̊ò– ~Ó̊˛ôÓ̊ xyÓ̊Á x Ï̂òÑ˛ CAL ˆ≤Ãy@˘Ãyõ ≤Ãhfl$̨ ì˛ ~ÓÇ ≤Ã Ï̂Î̊yÜ £ÓyÓ̊ ö˛ Ï̂ú !ü«˛yÎ̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊

ÓƒÓ£yÓ̊ xyÓ̊Á Ó,!Âï ˛ôyÎ̊–
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Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢y£y Ï̂Îƒ !üÖ Ï̂òÓ̊ !ì˛ò!›˛ ˛ôÂï!ì˛ xy Ï̂äÈÈ; ÈˆÎõòÈÙÙÙÈˆúy Ï̂Üy (Logo)ñ !¢õ%̂ Ïúüò (Simulation) ~ÓÇ !òÎ̊!s f̨ì˛ !ü«˛y

(Controlled Learning)– !ò Ï̂¡̈ ~Ü%!ú ¢¡ô Ï̂Ñ≈̨  !Óü Ï̂î xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

ˆúy Ï̂Üy SLogoV

CAL ÈÙÈ~Ó̊ õyïƒ Ï̂õ !ü«˛yÓ̊ ~Ñ˛!›˛ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ ̨ôÂï!ì˛Ó̊ òyõ £ú ̂ úy Ï̂Üy (Logo)– ~£z ̨ôÂï!ì˛!›˛ xy!Ó‹ÒyÓ̊ Ñ˛ Ï̂Ó̊ò MIT !ÓŸª!Óîƒyú Ï̂Î̊Ó̊

ö˛y!ã≈Ç (Feurzeing) ~ÓÇ ˛ôy˛ô› ≈̨ (Papart) òyõÑ˛ î%£z xïƒy˛ôÑ˛– ˆúy Ï̂Üy ˆ≤Ãy@˘Ãy Ï̂õÓ̊ ¶˛y°Ïy Ö%Ó£z ¢£ã ¢Ó̊ú– ~Ó̊ ãòƒ£z ~!›˛

!üü%!ü«˛yÓ˚ ãòƒ v˛z˛ôˆÏÎyÜ#– ~£z ˛ôÂï!ì˛Ó˚ ˆ≤Ãy@˘ÃyˆÏõÓ˚ !òˆÏî≈ü xò%¢yˆÏÓ˚ !üü%Ó˚y äÈ!Ó xy§Ñ˛ˆÏì˛ ˛ôyˆÏÓ˚– Ñ˛ÖòÁ !üü%Ó˚y !òˆÏãÓ˚y£z

ˆ≤Ãy@˘Ãyõ ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊ !ò Ï̂ã Ï̂îÓ̊ Ö%!ü õ Ï̂ì˛y ì˛y Ï̂îÓ̊ v z̨̨ ô Ï̂ÎyÜ# Ñ˛yã Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

!¢õ%̂ Ïúüò (Simulation)
ˆúy Ï̂Üy (Logo) ÈÙÈ~Ó̊ ì%̨ úòyÎ̊ v z̨Fâ˛hfl˛ Ï̂Ó̊Ó̊ !ò Ï̂î≈üòy ˆîÁÎ̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊ CAL ÈÙÈ~Ó̊ !¢õ%̂ Ïúüò ˛ôÂï!ì˛ Ï̂ì˛– ~£z ˛ôÂï!ì˛Ó̊ î%!›˛

!Ó¶˛yÜ £ú !¢õ%̂ Ïúüò ~ÓÇ ˆÜ!õÇ– ~Öy Ï̂ò PLATO ~ÓÇ PLATO IV ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚– v z̨îy£Ó˚ífl ∫̨Ó)̨̊ ôñ ö˛ Ï̂úÓ˚ ˆ˛ôyÑ˛yÓ˚

Ñ˛#¶˛y Ï̂Ó ≤Ããòò Óy Ó,!Âï á Ï̂›˛ ì˛y !üõ%̂ Ïúüò ˛ôÂï!ì˛Ó̊ õyïƒ Ï̂õ ˆîÖy Ï̂òy ÎyÎ̊– ¢yïyÓ̊íì˛ Ü Ï̂Ó°ÏíyÜy Ï̂Ó̊ õy!äÈÓ̊ ≤Ããòò á›˛y Ï̂ì˛ !ì˛ò

¢Æy£ ¢õÎ˚ úyˆÏÜñ xyÓ˚ õy!äÈ õˆÏÓ˚ ˆÜˆÏú xyÓ˚Á ˆÓ!ü ¢õÎ˚ úyˆÏÜ– ~ˆÏ«˛ˆÏe !¢õ%ˆÏúüò ˛ôÂï!ì˛ˆÏì˛ PLATO ˆ≤Ãy@˘ÃyˆÏõ ~£z

≤Ã!Ñ ̨ Î̊y!›˛ x Ï̂òÑ˛ ì˛yv˛̧yì˛y!v˛̧ ≤Ãîü≈ò Ñ˛Ó̊y Ï̂òy ÎyÎ̊–

!òÎ̊!s f̨ì˛ !ü«˛y (Controlled Learning)
CAL ÈÙÈ~Ó̊ ì,̨ ì˛#Î̊ ïÓ̊ò £ú !òÎ̊!s f̨ì˛ !ü«˛y (Controlled Learning)– ~Öy Ï̂ò !‡˛Ñ˛ ˆ◊!íÑ˛ Ï̂«˛Ó̊ õ Ï̂ì˛y£z !ü«˛yÌ#≈ ÓyÓ̊ÓyÓ̊ x¶˛ƒy¢

Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– !ü«˛Ñ˛ ˆÑ˛Óúõye ~Ñ˛ÓyÓ̊ ÓƒÓ£y Ï̂Ó̊Ó̊ ˛ôÂï!ì˛ !ü!Ö Ï̂Î̊ ˆîò– ì˛yÓ̊˛ôÓ̊ !ü«˛yÌ#≈Ó̊y !ò Ï̂ã£z Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ !ò Ï̂ãÓ̊ õ Ï̂ì˛y

ÓyÓ̊ÓyÓ̊ x¶˛ƒy¢ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ ~ÓÇ !ò Ï̂ã Ï̂îÓ̊ ˆÑ˛yÌyÎ̊ ¶%̨ ú £ Ï̂FäÈ ì˛y Ó%G˛ Ï̂ì˛ ˛ôy Ï̂Ó̊– ≤Ã¢AÜì˛ CAL !¢ Ï̂fi›˛õ ˛ôÓ̊#!«˛ì˛ ïyÓ̊íyÓ̊ v z̨̨ ôÓ̊

˜ì˛!Ó̊– ö˛ Ï̂ú !ü«˛í ~ÓÇ !ü«˛y ˛ôÂï!ì˛ Ï̂ì˛ ~Ó̊ @˘Ã£í Ï̂ÎyÜƒì˛y ˆÓ!ü– ˆÎ¢õhfl˛ ïyÓ̊íyÓ̊ v z̨̨ ô Ï̂Ó̊ !¶˛!_ Ñ˛ Ï̂Ó̊ CAL ≤Ãhfl$̨ ì˛ Ñ˛Ó̊y £Î̊ ì˛yÓ̊

Ñ˛ Ï̂Î̊Ñ˛!›˛ ò# Ï̂â˛ Óí≈òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂ä ÈÉ

• CAL !¢ Ï̂fi›˛ Ï̂õ Î%=˛ !Ó!¶˛ß̈ ›˛yÓ̊!õòyú ˆÌ Ï̂Ñ˛ ~Ñ˛ ¢ Ï̂AÜ 4000 Óy ì˛yÓ̊ ˆÓ!ü ¢ÇÖƒÑ˛ !ü«˛Ñ˛ ~Ñ˛£z ¢õ Ï̂Î̊ ~£z !¢ Ï̂fi›˛õ ÓƒÓ£yÓ̊

Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ ~ÓÇ ì˛y Ï̂ì˛ Ü%íÜì˛ õy Ï̂òÓ̊ ˆÑ˛y Ï̂òyÓ̊Ñ˛õ xÓòõò £Î̊ òy–

• CAL ÈÙÈ~Ó̊ õyïƒ Ï̂õ !ü«˛yÌ#≈ ˆüÖyÓ̊ ¢ Ï̂AÜ ¢ Ï̂AÜ ì˛y Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õ Ï̂ïƒ ˆÓ̊Ñ˛v≈̨  £ Ï̂Î̊ ÎyÎ̊– ì˛yÓ̊ ö˛ Ï̂ú !ü«˛Ñ˛ ˙ ˆÓ̊Ñ˛v≈̨  Ñ˛Ó̊y

xÇü ˆÌ Ï̂Ñ˛ ˆî Ï̂Ö !ü«˛yÌ#≈ ¢¡ô Ï̂Ñ≈̨  õ)úƒyÎ̊ò Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

• CAL ÈÙÈ~Ó̊ õyïƒ Ï̂õ òyòy ïÓ̊ Ï̂òÓ̊ !Ó°ÏÎ̊Óhfl$̨  òyò¶˛y Ï̂Ó !ü«˛yÌ#≈̂ ÏîÓ̊ Ñ˛y Ï̂äÈ v z̨̨ ôfiÌy˛ôò Ñ˛Ó̊y ÎyÎ̊– ~ Ï̂«˛ Ï̂e õ Ï̂ò Ó̊yÖ Ï̂ì˛ £ Ï̂Ó ˆÎ

!ü«˛Ñ˛ Ñ˛# ˆÑ˛Ôüú xÓú¡∫ò Ñ˛Ó̊ Ï̂Óòñ Ñ˛# Ñ˛# ˆúÖy ÌyÑ˛ Ï̂Óñ Ñ˛# Ñ˛# äÈ!Ó ÌyÑ˛ Ï̂Ó ì˛y xy Ï̂Ü ˆÌ Ï̂Ñ˛£z !‡˛Ñ˛ Ñ˛ Ï̂Ó̊ !ò Ï̂ì˛ £ Ï̂Ó–

6.3 !üÖò !ü«˛í ¢£yÎ̊Ñ˛ !Ó°ÏÎ̊Óhfl$̨  ≤Ãhfl$̨ ì˛ Ñ˛Ó̊y (Preperation of Learning Teaching Materials)
Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢y£y Ï̂Îƒ !ü«˛ Ï̂íÓ̊ ãòƒ !üÖò ¢£yÎ̊Ñ˛ !Ó°ÏÎ̊Óhfl$̨  ≤Ãhfl$̨ ì˛ Ñ˛Ó̊ Ï̂ì˛ ˆÎ¢Ó ˆõyv˛ Óy ≤Ã Ï̂¢¢ ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊ ˆ¢Ü%!ú

£úÈÙÙÈ!›˛v ẑ̨ Ï›˛y!Ó̊Î̊yú ˆõyv˛ñ !v»̨ ú ~ÓÇ ˛≤ÃƒyÑ˛!›˛¢ ˆõyv˛ñ !¢õ%̂ Ïúüò ˆõyv˛ñ !v˛¢Ñ˛¶˛y!Ó̊ ˆõyv˛ ~ÓÇ ˆÜ!õÇ ˆõyv˛– ò# Ï̂â˛ ~Ü%!ú ¢¡ô Ï̂Ñ≈̨

xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

!›˛v ẑ̨ Ï›˛y!Ó̊Î̊yú ˆõyv˛

~£z ˆõy Ï̂v˛ ˆäÈy Ï̂›˛y ˆäÈy Ï̂›˛y ïy Į̈̂ ô ïy Į̈̂ ô ì˛Ìƒ ˆîÓyÓ̊ ˛ô Ï̂Ó̊ ~Ñ˛!›˛ ≤ÃŸ¿ ˆîÁÎ̊y £Î̊– !ü«˛yÌ#≈Ó̊ v z̨_Ó̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ !Ó Ï̂Ÿ’°Ïí Ñ˛Ó̊y £Î̊ ~ÓÇ

≤Ã Ï̂Î̊yãòõ Ï̂ì˛y !ö˛v˛ÓƒyÑ˛ (feedback) ˆîÁÎ̊y £Î̊– ~£z ˆõyv˛ ˜Ó̊!ÖÑ˛ ˆ≤Ãy@˘Ãyõ £zòfi› Δ̨yÑ˛ü Ï̂òÓ̊ ¢õì%̨ úƒñ ì˛ Ï̂Ó ~ Ï̂«˛ Ï̂e ˜Ó̊!ÖÑ˛ ~ÓÇ

üyÖy ˛ôÂï!ì˛ (Linear ~ÓÇ Branch) v z̨¶˛Î̊£z ÓƒÓ£yÓ̊ Ñ˛Ó̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊– ò# Ï̂â˛ ~£z ˛ôÂï!ì˛ Ï̂ì˛ Ñ˛#¶˛y Ï̂Ó !ü«˛y v z̨̨ ôÑ˛Ó̊í ˜ì˛!Ó̊ Ñ˛Ó̊y

ÎyÎ̊ ì˛y ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–

≤ÃŸ¿ÈÙÈ1 ≤ÃŸ¿ÈÙÈ2 ≤ÃŸ¿ÈÙÈ3 ≤ÃŸ¿ÈÙÈ4 ≤ÃŸ¿ÈÙÈ5

ˆö ̨ õÈÙÈ1 ˆö ̨ õÈÙÈ2 ˆö ̨ õÈÙÈ3 ˆö ̨ õÈÙÈ4 ˆö ̨ õÈÙÈ5

→ → → →

!â˛e 6.1 ı ˜Ó̊!ÖÑ˛ (Linear) ˛ôÂï!ì˛ Ï̂ì˛ !üÖò ¢£yÎ̊Ñ˛ v z̨̨ ôÑ˛Ó̊í ≤Ãhfl%̨ ì˛ ˛ôÂï!ì˛
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!â˛e 6.2 ı üyÖy ˛ôÂï!ì˛ Ï̂ì˛ (Branch) !üÖò ¢£yÎ̊Ñ˛ v z̨̨ ôÑ˛Ó̊í ≤Ãhfl$̨ ì˛ ˛ôÂï!ì˛

!v»̨ ú ~ÓÇ ≤ÃƒyÑ˛!›˛¢ ˆõyv˛

~£z ˛ôÂï!ì˛ˆÏì˛ !ü«˛yÌ#≈ˆÏîÓ˚ ïyÓ˚yÓy!£Ñ˛ ¶˛yˆÏÓ ¢£ã ˆÌˆÏÑ˛ ã!›˛ú ïyÓ˚íy Óy ò#!ì˛Ó˚ v˛zîy£Ó˚í ˆîÁÎ˚y £Î˚– õ)úì˛ !ü«˛yÌ#≈ˆÏîÓ˚

¢!Ñ ̨ Î̊ì˛yÓ̊ ¢y£y Ï̂Îƒ ˛ôyÓ̊îü#≈Û Ñ˛ Ï̂Ó̊ ˆì˛yúyÓ̊ ãòƒ£z ¢£ã ˆÌ Ï̂Ñ˛ Ñ˛!‡˛ò ïyÓ̊íyÓ̊ v z̨îy£Ó̊í ˆîÁÎ̊y £Î̊– ~ Ï̂«˛ Ï̂e ¢õhfl˛ ¢!‡˛Ñ˛ v z̨_Ó̊Ü%̂ Ïúy

!Ó̊£zò Ï̂ö˛y Ï̂¢≈Ó̊ õyïƒ Ï̂õ !ü«˛yÌ#≈̂ ÏîÓ̊ v z̨Í¢y!£ì˛ Ñ˛Ó̊y £Î̊ ~ÓÇ ¶%̨ ú v z̨_Ó̊Ü%̂ ÏúyÓ̊ Ñ˛yÓ̊í Ö%§̂ Ïã ÓyÓ̊ Ñ˛ Ï̂Ó̊ ¢!‡˛Ñ˛ Ñ˛Ó̊yÓ̊ ˆâ˛T˛y Ñ˛Ó̊y £Î̊–

!¢õ%̂ Ïúüò ˆõyv˛

~£z ˆõy Ï̂v˛ !ü«˛yÌ#≈̂ ÏÑ˛ ïyÓ̊yÓy!£Ñ˛¶˛y Ï̂Ó Óyhfl˛Ó xÓfiÌyÓ̊ ¢y Ï̂Ì !õú xy Ï̂äÈ ~õò !ò Ï̂î≈üòy ˆîÁÎ̊y £Î̊– ¢õÎ̊ ~ÓÇ xÌ≈ ¢y◊Î̊ £ Ï̂Ó

~õò !Ó°ÏÎ̊Óhfl$̨  Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ÓyäÈy £Î̊– v z̨îy£Ó̊í fl ∫̨Ó̊)̨ ôÈÙÙÈ ~ Ï̂Ó̊y Ï̂≤’ò â˛v˛̧yñ î%!›˛ Óhfl$̨ Ó̊ õ Ï̂ïƒ ¢Çá°Ï≈ £ÁÎ̊y £zì˛ƒy!î–

!v˛¢Ñ˛¶˛y!Ó̊ ˆõyv˛

~£z ˆõy Ï̂v˛ xÓ Ï̂Ó̊y£# ˛ôÂï!ì˛ xò%¢Ó̊í Ñ˛Ó̊y £Î̊– ¢yïyÓ̊íì˛ ~£z ˆõy Ï̂v˛ !ü«˛yÌ#≈̂ ÏÑ˛ ¶%̨ ú ~ÓÇ ≤Ã Ï̂â˛T˛y ˛ôÂï!ì˛Ó̊ õ Ï̂ïƒ !î Ï̂Î̊ ˆüÖy Ï̂òy

£Î˚–

ˆÜ!õÇ ˆõyv˛

~£z ˛ôÂï!ì˛ Ï̂ì˛ !ü«˛yÌ#≈̂ ÏÑ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ !ò!î≈T xòƒ ˆÑ˛y Ï̂òy Óƒ!=˛Ó̊ ¢ Ï̂AÜ !ò!î≈T˛ !Ó°Ï̂ ÏÎ̊ ˆÖúyÓ̊ õyïƒ Ï̂õ !ò Ï̂î≈üòy ˆîÁÎẙ £Î̊–

!üÖ Ï̂òÓ̊ õyò ˆÖúyÓ̊ ≤ÃÑ,̨ !ì˛Ó̊ v z̨̨ ôÓ̊ !ò¶≈̨ Ó̊ Ñ˛ Ï̂Ó̊– v z̨îy£Ó̊í fl ∫̨Ó̊)̨ ôÈÙÙÈ Óyòyò ˆüÖyÓ̊ ˆÖúyñ ¢yïyÓ̊í K˛y Ï̂òÓ̊ ˆÖúy £zì˛ƒy!î–

6.4 !üÖò ¢£yÎ̊Ñ˛ v z̨̨ ôÑ˛Ó̊ Ï̂íÓ̊ ≤Ã Ï̂Î̊yÜ (Application of the Learning Teaching Materials)
~Ñ˛!ÓÇü üì˛y∑# Ï̂ì˛ CAL ˆõ!›˛!Ó̊Î̊yú Ï̂¢Ó̊ ≤Ã Ï̂Î̊yÜ xyï%!òÑ˛ !ü«˛yÎ̊ òì%̨ ò !îÜ Ï̂hs˛Ó̊ ¢)â˛òy Ñ˛ Ï̂Ó̊ Ï̂äÈ– !üÖ Ï̂òÓ̊ ˆ«˛ Ï̂e !üÖò ¢£yÎ̊Ñ˛

!Ó°ÏÎ̊ Óhfl$̨  Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ ≤Ãhfl$̨ !ì˛ ~ÓÇ ˛≤Ã Ï̂Î̊y Ï̂ÜÓ̊ õyïƒ Ï̂õ !üÖò x Ï̂òÑ˛ ˆÓ!ü xyÑ˛°Ï≈í#Î̊ ~ÓÇ Ñ˛yÎ≈Ñ˛Ó̊# Ñ˛Ó̊y ¢Ω˛Ó £ Ï̂Î̊ Ï̂äÈ–

!ü«˛yÌ≈# Óy !ü«˛Ñ˛Üí ~£z CAL ˆõ!›˛!Ó̊Î̊yú ≤Ãhfl$̨ ì˛ Ñ˛Ó̊ Ï̂ì˛ ˆÎ¢Ó Ñ˛yã Ñ˛ Ï̂Ó̊ò ì˛y ˛ô§yâ˛!›˛ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó̊y ÎyÎ̊– ~Ü%!ú £úÈÙÙÙÈ

ôy‡˛ ˛ô!Ó̊Ñ˛“òy (Lesson Planning)ñ ì˛Ìƒ ¢Ç@˘Ã£ (Information Collection)ñ x¶˛#«˛y !òõ≈yí Á ≤Ã Ï̂Î̊yÜ (Testing & Test
Construction)ñ !ò Ï̂î≈ü îyò Á !ü«˛í (Instruction & Teaching) ~ÓÇ  õ)úƒyÎ̊ò (Evaluation)–
CAL ̂ õ!›˛!Ó̊Î̊yú ̃ ì˛!Ó̊ Ñ˛Ó̊ Ï̂ì˛ Powerpoint òyõÑ˛ ~Ñ˛!›˛ xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ̊ƒy Ï̂Ó̊Ó̊ ÓƒÓ£yÓ̊ ≤Ã Ï̂Î̊yãò £Î̊ ~ÓÇ ~£z ̂ õ Ï̂›˛!Ó̊Î̊yú

ÓƒÓ£y Ï̂Ó̊Ó̊ ãòƒ CAL Oriented ̂ ◊!íÑ˛ Ï̂«˛Ó̊ îÓ̊Ñ˛yÓ̊– ò# Ï̂â˛ CAL ̂ õ!›˛!Ó̊Î̊yú ≤Ãhfl$̨ ì˛ Ñ˛Ó̊yÓ̊ ïy˛ôÜ%!ú Shfl Į̈Ó̊Ü%!úV ¢¡ô Ï̂Ñ≈̨  ¢Ç Ï̂«˛ Į̈̂ ô

xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ É

˛ôy‡˛ ̨ô!Ó̊Ñ˛“òy (Lesson Planning)
~£z hfl˛ Ï̂Ó̊ !Ó°ÏÎ̊ !òÓ≈yâ˛òñ !Ó°Ï̂ ÏÎ̊Ó̊ ˆÑ˛yò‰ xÇü ˆòÁÎ̊y £ Ï̂Ó ~ÓÇ Ñ˛#¶˛y Ï̂Ó !üÖò Ñ˛Ó̊y Ï̂òy £ Ï̂Ó ì˛yÓ̊ ˛ô!Ó̊Ñ˛“òy Ñ˛Ó̊y £Î̊–

≤ÃŸ¿ÈÙÈ1

ˆö ̨ õÈÙÈ1

!ÓÑ˛“

!ÓÑ˛“

!ÓÑ˛“

ˆö ̨ õÈÙÈ2

ˆö ̨ õÈÙÈ3

ˆö ̨ õÈÙÈ4

≤ÃŸ¿ÈÙÈ2

ˆö ̨ õÈÙÈ5

!ÓÑ˛“

!ÓÑ˛“

!ÓÑ˛“

ˆö ̨ õÈÙÈ6

ˆö ̨ õÈÙÈ7

ˆö ̨ õÈÙÈ8

≤ÃŸ¿ÈÙÈ3

ˆö ̨ õÈÙÈ9
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ˆãúy !ü«˛y Á ˛≤Ã!ü«˛í ¢ÇfiÌy

Ñ˛úyòÓ@Ã̆yõ Óï≈õyò

!ü«˛̂ ÏÑ˛Ó̊ òyõ ı Ñ˛õú Ó̊yÎ̊

Ñ ̨ !õÑ˛ ¢ÇÖy ı 38

!ü«˛yÓ°Ï≈ ı 2013ÈÙÈ15

!Ó°ÏÎ̊ ı Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ ˛ô!Ó̊ Ï̂Óü !ü«˛y

ˆ◊!í ı â˛ì%̨Ì≈

~Ñ˛Ñ˛ ı ˛ô!Ó̊ Ï̂Ó Ï̂üÓ̊ v z̨̨ ôyîyò ã#ÓãÜÍ

v z̨̨ô~Ñ˛Ñ˛ ı òyòy ïÓ̊ Ï̂òÓ̊ ≤Ãyí#

xyã Ï̂Ñ˛Ó̊ ˛ôy‡˛ ı ˙

¢õÎ̊ ı 40 !õ!ò›˛

ì˛Ìƒ ¢Ç@˘Ã£ (Information Collection)
~£z hfl˛ Ï̂Ó̊ ˛ô!Ó̊Ñ˛“òy Ñ˛ Ï̂Ó̊ CAL ~Ó̊ !Ó°ÏÎ̊Óhfl$̨  ¢Ç@˘Ã£ Ñ˛Ó̊y £Î̊– ~ Ï̂«˛ Ï̂e !Ó!¶˛ß̈ v z̨Í¢ ˆÌ Ï̂Ñ˛ text ~ÓÇ äÈ!Ó ¢Ç@˘Ã£ Ñ˛Ó̊y £Î̊–

x¶˛#«˛y !òõ≈yí Á ≤Ã Ï̂Î̊yÜ (Testing & Test Construction)
~£z hfl˛ Ï̂Ó̊ ¢ÇÜ,£#ì˛ ì˛Ìƒ ÓyäÈy£z Ñ˛Ó̊y £Î̊ ~ÓÇ ÓyäÈy£z ì˛Ìƒ Óy text ~Ñ˛ ãyÎ̊ÜyÎ̊ !ú Ï̂Ö ˆÓ̊ Ï̂Ö v z̨̨ ôÎ%=˛ ãyÎ̊ÜyÎ̊ ì˛y ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊–

!ò Ï̂î≈üîyò Á !ü«˛í (Instruction & Teaching)
~£z hfl˛ Ï̂Ó̊ text Óy äÈ!Ó ˆÑ˛yò fiÌy Ï̂ò ˛ôÎ≈yÎ̊Ñ ̨ Ï̂õ !üÖ Ï̂ò ÓƒÓ£yÓ̊ Ñ˛Ó̊y £ Ï̂Ó ì˛yÓ̊ !ò Ï̂î≈ü ˆîÁÎ̊y £Î̊ Îy Ï̂ì˛ CALÈÙÈ~Ó̊ õyïƒ Ï̂õ ˙

!Ó°ÏÎ̊Óhfl$̨ Ó̊ !ü«˛yîyò ¢¡ôß̈ Ñ˛Ó̊y ÎyÎ̊–

õ)úƒyÎ̊ò (Evaluation)
~£z hfl˛ Ï̂Ó̊ !üÖ Ï̂òÓ̊ !Ó°ÏÎ̊Óhfl$̨ Ó̊ õ)úƒyÎ̊ò Ñ˛Ó̊ Ï̂ì˛ Ñ˛ì˛Ü%!ú ≤ÃŸ¿ Ñ˛Ó̊y £Î̊–

ò# Ï̂â˛ v z̨îy£Ó̊í ¢£ Ï̂Îy Ï̂Ü ~Ñ˛!›˛ ˛ôy‡˛›˛#Ñ˛y (Lesson Plan) ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–
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xyõy Ï̂îÓ̊ â˛yÓ̊˛ôy Ï̂ü Ñ˛ì˛Ó̊Ñ˛õ ≤Ãyí# Ó̊ Ï̂Î̊ Ï̂äÈ Ó Ï̂úy ̂ ì˛y ! ̂ Ñ˛v z̨ v ẑ̨ Ïv˛̧ ̂ Óv˛̧yÎ̊–

ˆÑ˛v z̨ ¢§yì˛yÓ̊ Ñ˛y Ï̂›˛– ̂ Ñ˛v z̨ â˛yÓ̊ ̨ôy Ï̂Î̊ £§y Ï̂›˛– ̂ Ñ˛v z̨ î%̨ ôy Ï̂Î̊– Ñ˛y Ï̂Ó̊yÓ̊ xyÓyÓ̊

x Ï̂òÑ˛ ˛ôy– ˆÑ˛v z̨ xyÓyÓ̊ Ó Ï̂«˛ ˆ£§̂ Ï›˛ â˛ Ï̂ú– ˆÑ˛v z̨ Ìy Ï̂Ñ˛ ã Ï̂ú– ˆÑ˛v z̨

xyÓyÓ̊ õy!›˛Ó̊ ì˛úyÎ̊ ˆÓü xyò Ï̂® Ìy Ï̂Ñ˛– ¢Ó ≤Ãyí#Ó̊£z ˆÓ§̂ Ïâ˛ ÌyÑ˛yÓ̊

x!ïÑ˛yÓ̊ Ó̊ Ï̂Î̊ Ï̂äÈ– ~ Ï̂îÓ̊ òyòyÓ̊Ñ˛õ Ó̊Ç– ~Ó̊y ≤Ã Ï̂ì˛ƒ Ï̂Ñ˛£z !ò Ï̂ãÓ̊ !ò Ï̂ãÓ̊

ãyÎ̊ÜyÎ̊ ¢%®Ó̊– ~Ó̊y !ò Ï̂ã Ï̂îÓ̊ õ Ï̂ì˛y ãyÎ̊Üy Ö%§̂ Ïã ̂ òÎ̊– ÖyÓyÓ̊ ̂ ãyÜyv˛̧

Ñ˛ Ï̂Ó̊– òì%̨ ò òì%̨ ò ≤Ãyí#Ó̊ ãß√ ̂ îÎ̊– xyÓyÓ̊ ̂ Óü !Ñ˛ä%È ≤Ãyí# xy Ï̂äÈ Îy Ï̂îÓ̊

Öy!ú ˆâ˛y Ï̂Ö ˆîÖy£z ÎyÎ̊ òy– ~£z¶˛y Ï̂Ó£z ~Ñ˛£z ˛ô!Ó̊ Ï̂Ó Ï̂ü xyõÓ̊y ¢Óy£z

!õ Ï̂ú ̂ Ó§̂ Ïâ˛ Ìy!Ñ˛–

ã Ï̂ú Ìy Ï̂Ñ˛ ~õò î%!›˛ ≤Ãyí#Ó̊ òyõ Ó Ï̂úy

õyäÈ Á Ñ˛FäĘ̀ô
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x Ï̂òÑ˛Ü%!ú ̨ôy xy Ï̂äÈ ~õò !ì˛ò!›˛ ≤Ãyí#Ó̊ òyõ Ó Ï̂úy–

xyÓ̊ Ï̂üyúyñ õyÑ˛v˛̧¢y Á ̂ õÔõy!äÈ

â˛yÓ̊ ̨ôy Ï̂Î̊ £§y Ï̂›˛ ~õò î%!›˛ ≤Ãyí#Ó̊ òyõ Ñ˛̂ ÏÓ̊y–

Ñ%̨Ñ%̨ Ó̊ Á !Óv˛̧yú
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Ó%̂ ÏÑ˛ ̂ £§̂ Ï›˛ â˛ Ï̂ú ~õò !ì˛ò!›˛ ≤Ãyí#Ó̊ òyõ Ó Ï̂úy–

¢y˛ôñ !›˛Ñ˛!›˛!Ñ˛ Á Ñ%̨ !õÓ̊

˛ôyüy˛ôy!ü î%!›˛ ≤Ãyí#Ó̊ äÈ!Ó ̂ îÁÎ̊y xy Ï̂äÈ–

~ Ï̂îÓ̊ ~Ñ˛›˛y !õú Á ~Ñ˛›˛y x!õú ̂ ú Ï̂Öy–

≤Ãyí# ≤Ãyí#

õyäÈ Á Ñ˛FäĘ̀ô
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6.5 !ò Ï̂î≈üòyîyò ̨ôÂï!ì˛̂ Ïì˛ ÚÑ˛ƒyúÛ !Ó°ÏÎ̊Óhfl$̨ Ó̊ ≤Ã̂ ÏÎ̊yÜ (Application of CAL Materials in the Instructional Method)
≤ÃÑ,̨ ì˛˛ô Ï̂«˛ CAL Óy Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ !üÖò Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ £yv≈̨ ÁÎ̊ƒyÓ̊ñ ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ ~ÓÇ ˛ôy‡˛Ñ ̨ Ï̂õÓ̊ ¢õß∫Î̊ ¢yï Ï̂òÓ̊ ~Ñ˛!›˛

ÓƒÓfiÌy Îy ¢õhfl˛ !Ó°ÏÎ̊ ~ÓÇ ¢õhfl˛ hfl˛ Ï̂Ó̊£z ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊– ~Öy Ï̂ò ≤ÃyÌ!õÑ˛ hfl˛ Ï̂Ó̊ Ñ˛#¶˛y Ï̂Ó ˛ôv˛̧ Ï̂ì˛ ˆüÖy Ï̂òy £Î̊ ˆ¢£z ˛ôÂï!ì˛

¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ– ~ Ï̂«˛ Ï̂e !ü«˛yÌ≈# Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õ!ò›˛ Ï̂Ó̊Ó̊ ¢yõ Ï̂ò Ó¢ Ï̂Ó ~ÓÇ ≤Ã Ï̂Î̊yã Ï̂ò Ñ˛#ÈÙÈˆÓyv≈̨  Óy õyv z̨¢

ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂Ó– ~£z ˛ôÂï!ì˛!›˛ Ï̂ì˛ õ)úì˛ !ì˛ò!›˛ hfl˛Ó̊ xy Ï̂äÈ ÈÙÙÙÈ ≤ÃÌõ hfl˛Ó̊ñ !mì˛#Î̊ hfl˛Ó̊ ~ÓÇ ì,̨ ì˛#Î̊ hfl˛Ó̊–

≤ÃÌõ hfl˛Ó̊

~£z hfl˛ Ï̂Ó̊ ≤ÃÌ Ï̂õ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ ˛ôî≈yÎ̊ ~Ñ˛!›˛ x«˛Ó̊ ˆîÖy Ï̂òy £Î̊– ~ÓyÓ̊ !ü«˛yÌ≈# Ï̂Ñ˛ ˆÓ̊Ñ˛v≈̨  Ñ˛Ó̊y fl ∫̨̂ ÏÓ̊Ó̊ ¢y£y Ï̂Îƒ x«˛Ó̊!›˛

ˆâ˛òy Ï̂òy £Î̊ ~ÓÇ õ!ò›˛ Ï̂Ó̊ ¢!‡˛Ñ˛ x«˛Ó̊!›˛ úy£z›˛ÈÙÈˆ˛ôò !î Ï̂Î̊ ˆîÖy Ï̂ì˛ Óúy £Î̊– ~¶˛y Ï̂Ó ~ Ï̂Ñ˛Ó̊ ˛ôÓ̊ ~Ñ˛ x«˛Ó̊ ˆî!Ö Ï̂Î̊ Ó Ï̂ú ˆîÁÎ̊y

£Î̊ ~ÓÇ !ü«˛yÌ≈# Ï̂Ñ˛ ¢!‡˛Ñ˛ x«˛Ó̊ !â˛!£´ì˛ Ñ˛Ó̊ Ï̂ì˛ Óúy £Î̊– ò# Ï̂â˛ !â˛ Ï̂eÓ̊ ¢y£y Ï̂Îƒ ~£z ˛ôÂï!ì˛!›˛ ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–

!mì˛#Î̊ hfl˛Ó̊

≤ÃÌõ hfl˛ Ï̂Ó̊ x«˛Ó̊ ˛ô!Ó̊!â˛!ì˛ £ Ï̂Î̊ ˆÜ Ï̂ú !mì˛#Î̊ hfl˛ Ï̂Ó̊Ó̊ ü%Ó̊% £Î̊– ~Öy Ï̂ò ˛ôî≈yÎ̊ !Ñ˛ä%È Î%@¬ ü∑ ˆîÁÎ̊y £Î̊ ~ÓÇ õ!ò›˛ Ï̂Ó̊ Ñ˛ Ï̂Î̊Ñ˛!›˛ Î%=˛

x«˛Ó̊ !î Ï̂Î̊ !â˛!£´ì˛ Ñ˛Ó̊ Ï̂ì˛ Óúy £Î̊– ò# Ï̂â˛ !â˛ Ï̂eÓ̊ ¢y£y Ï̂Îƒ ~£z ˛ôÂï!ì˛!›˛ ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–È

ì,̨ ì˛#Î̊ hfl˛Ó̊

~£z hfl˛ Ï̂Ó̊ õ!ò›˛ Ï̂Ó̊Ó̊ ~Ñ˛!î Ï̂Ñ˛ ~Ñ˛y!ïÑ˛ Î%=˛ x«˛Ó̊ Á ¢ÇÖƒy Ìy Ï̂Ñ˛ ~ÓÇ xòƒ!î Ï̂Ñ˛ ~Ñ˛y!ïÑ˛ Î%=˛ x«˛Ó̊ Ìy Ï̂Ñ˛– î%!î Ï̂Ñ˛Ó̊ ü∑Ü%!úÓ̊

õ Ï̂ïƒ ˆÎÜ%̂ Ïúy Ï̂ì˛ ¢¡ô)í≈ !õú xy Ï̂äÈ ˆ¢Ü%!ú Ï̂Ñ˛ !â˛!£´ì˛ Ñ˛Ó̊ Ï̂ì˛ Óúy £Î̊–

v z̨̨ ô Ï̂Ó̊Ó̊ õ!ò›˛ Ï̂Ó̊ ~Ñ˛!î Ï̂Ñ˛ Man, Cam, Can, 00 ~ÓÇ xòƒ!î Ï̂Ñ˛ Can, Cat, man, 0 ü∑ xy Ï̂äÈ– ̂ Î ü∑Ü%!úÓ̊ õ Ï̂ïƒ ¢¡ô)í≈ !õú

xy Ï̂äÈ ˆ¢£z ü∑Ü%!ú !ü«˛yÌ≈# !â˛!£´ì˛ Ñ˛Ó̊ Ï̂Ó– ~ Ï̂«˛ Ï̂e ¢¡ô)í≈ !õú xy Ï̂äÈ Can ü∑!›˛Ó̊–

~Ó̊˛ôÓ̊ !ü«˛yÌ≈# ï# Ï̂Ó̊ ï# Ï̂Ó̊ xÌ≈̨ ô)í≈ ü∑ v z̨Fâ˛yÓ̊í Ñ˛Ó̊ Ï̂ì˛ ¢«˛õ £ Ï̂Ó– Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ˆÓ̊Ñ˛v≈̨  Ñ˛Ó̊y Ñ˛Z˛fl ∫̨Ó̊ ¶%̨ ú £ Ï̂ú !ü«˛yÌ≈# Ï̂Ñ˛ !ü«˛Ñ˛

¢y£yÎƒ Ñ˛Ó̊ Ï̂Ó ~ÓÇ !‡˛Ñ˛ £ Ï̂ú ≤ÃüÇ¢y Ñ˛Ó̊ Ï̂Ó–

˛ôî≈y

Mana

˛ôî≈y

bc ac abab

Man Can
Cam Cat
Can man
00 0

!â˛e 6.3 ı ≤ÃÌõ hfl Į̈Ó̊

!â˛e 6.4 ı !mì˛#Î˚ hfl˛ÏÓ˚

!â˛e 6.5 ı ì,˛ì˛#Î˚ hfl˛ÏÓ˚
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6.5.1 Ñ˛ƒyú ˛ôÂï!ì˛ Ï̂ì˛ !ü«˛ Ï̂Ñ˛Ó̊ ¶)̨ !õÑ˛y (Role of Teacher in CAL Process)
CAL ˛ôÂï!ì˛Ó̊ õyïƒ Ï̂õ !üÖ Ï̂ò !ü«˛yÌ≈# Î!î ˆÑ˛y Ï̂òy ¶%̨ ú Ñ˛ Ï̂Ó̊ Ìy Ï̂Ñ˛ñ ì˛ Ï̂Ó Ñ˛!¡ôv z̨›˛yÓ̊ !ü«˛Ñ˛ Ï̂Ñ˛ !ò Ï̂î≈ü ˆîÎ̊ ~ÓÇ !ü«˛Ñ˛ Óƒ!=˛Üì˛

¢£yÎ̊ì˛yÓ̊ õyïƒ Ï̂õ !ü«˛yÌ≈# Ï̂Ñ˛ !üÖ Ï̂òÓ̊ ˆâ˛T˛y Ñ˛ Ï̂Ó̊– ~ Ï̂«˛ Ï̂e x Ï̂òÑ˛ !ü«˛yÌ≈#Ó̊ ~Ñ˛£z ¢õ¢ƒy £ Ï̂ú !ü«˛Ñ˛ ˆ≤Ãy@˘Ãyõ!›˛ Ï̂Ñ˛ ˛ô%òÓ̊yÎ̊

˛ô!Ó̊Óì≈̨ Ï̂òÓ̊ ˆâ˛T˛y Ñ˛ Ï̂Ó̊– ≤Ã¢AÜì˛ Óúy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊ ˆÎñ CAL ˛ôÂï!ì˛ !ü«˛ Ï̂Ñ˛Ó̊ ¶)̨ !õÑ˛y ˆõy Ï̂›˛£z ˆäÈy Ï̂›˛y Ñ˛ Ï̂Ó̊ òyñ ÓÓ̊M˛ ì˛y Ï̂îÓ̊

î«˛ì˛y Ï̂Ñ˛ Ñ˛y Ï̂ã úy!Ü Ï̂Î̊ v z̨ß̈ì˛ õy Ï̂òÓ̊ !ü«˛ Ï̂íÓ̊ ˆ«˛e ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊– Óì≈̨ õy Ï̂ò !ü«˛yÎ̊ ÚÚ£ẑ Ïr›˛!ú Ï̂ãr›˛ !›˛v z̨›˛!ÓÇÛÛ ˛ôÂï!ì˛ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊

CAL ˆÑ˛ x Ï̂òÑ˛ v z̨ß̈ì˛ õy Ï̂òÓ̊ Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ– ~Ñ˛!›˛ ¢¡ô)í≈ CAL !¢ Ï̂fi›˛õ ≤Ãhfl$̨ ì˛ Ñ˛Ó̊ Ï̂ì˛ ˆÜ Ï̂ú !Ñ˛ä%È î«˛ ˆúy Ï̂Ñ˛Ó̊ ≤Ã Ï̂Î̊yãò £Î̊–

~òy Ï̂îÓ̊ ¢¡ô Ï̂Ñ≈̨  ò# Ï̂â˛ xy Ï̂úyÑ˛˛ôyì˛ Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ É

• Ñ˛!¡ôv z̨›˛yÓ̊ £z!O!òÎ̊yÓ̊ÈÙÙÙÈ CAL !¢ Ï̂fi›˛õ ≤Ãhfl%̨ !ì˛Ó̊ ãòƒ Ñ˛!¡ôv z̨›˛yÓ̊ £yv≈̨ ÁÎ̊ƒyÓ̊ ~ÓÇ ¢ö˛›˛ÁÎ̊ƒyÓ̊ ¢ÇÑ ̨ yhs˘˛ ¢õhfl Į̈ Ó̊Ñ˛õ ¢y Į̈̂ ôy›≈̨

ˆîÓyÓ̊ ãòƒ £z!ò îyÎ̊ÓÂï–

• xò%̨ ôy Ï̂‡˛Ó̊ ˆúÖÑ˛ ÈÙÙÙÈ ¢yïyÓ̊íì˛ ~Ñ˛ãò !ü«˛Ñ˛ ~£z Ñ˛yã!›˛ Ñ˛ Ï̂Ó̊ Ìy Ï̂Ñ˛ò–

• !¢ Ï̂fi›˛õ x˛ôy Ï̂Ó̊›˛Ó̊ ÈÙÙÙÈ £z!ò ¢õhfl˛ CAL ÓƒÓfiÌyÎ̊ !¢ Ï̂fi›˛õ Á !ü«˛yÌ≈#Ó̊ õy Ï̂G˛ !õ!v˛ Ï̂Î̊›˛Ó̊ !£¢y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó̊ò–

6.6 Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ !üÖ Ï̂òÓ̊ !Ó°ÏÎ̊Óhfl$̨  ̃ ì˛!Ó̊ Ñ˛Ó̊yÓ̊ ≤ÃÑ˛“!¶˛!_Ñ˛ Ñ˛yã (Project Activities on Preparation of
CAL Materials)
1900 ¢y Ï̂ú !˛ô xyÓ̊ !Ó̊â˛yv≈̨ ¢ò ≤ÃÑ˛“ Óy ˆ≤Ãy Ï̂ãQ ü∑!›˛ ≤ÃÌõ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ò– 1908 ¢y Ï̂ú ˆ≤Ãy Ï̂ã Ï̂QÓ̊ ¢ÇK˛y !î Ï̂ì˛ !Ü Ï̂Î̊ v˛yı

!fi›˛ Ï̂¶˛ò¢ò Ó Ï̂úò ˆ≤Ãy Ï̂ãQ £ú ~Ñ˛!›˛ ¢õ¢ƒyõ)úÑ˛ Ñ˛yã Îy fl ∫̨y¶˛y!ÓÑ˛ ˛ô!Ó̊ Ï̂Ó Ï̂ü ¢õyïy Ï̂òÓ̊ ˆâ˛T˛y Ñ˛Ó̊y £Î̊– ~Ñ˛Ñ˛ÌyÎ̊ Óúy ÎyÎ̊

≤ÃÑ˛“ £ú ~Ñ˛!›˛ v ẑ̨ Ïjüƒ˛ô)í≈ ¢õ¢ƒyõ)úÑ˛ Ñ˛yã Îy fl ∫̨y¶˛y!ÓÑ˛ ã#Óò!¶˛!_Ñ˛ ¢yõy!ãÑ˛ ˛ô!Ó̊ Ï̂Ó Ï̂ü ¢!Ñ ̨ Î̊ì˛y ~ÓÇ fl ∫̨ì˛Éfl˛≥)̨ ì≈̨  xyâ˛Ó̊ Ï̂íÓ̊

õyïƒ Ï̂õ ¢¡ôß̈ Ñ˛Ó̊ Ï̂ì˛ £Î̊– CAL ~Ó̊ õyïƒ Ï̂õ !ü«˛yîyò £ú ~Ñ˛!›˛ ≤ÃÑ˛“!¶˛!_Ñ˛ Ñ˛yã ÎyÓ̊ myÓ̊y !ü«˛yÌ≈#Ó̊y !üÖ Ï̂òÓ̊ ≤Ã!ì˛ ¢!Ñ ̨ Î̊

£Î̊ñ xy@˘Ã£ ¢,!T˛ £Î̊ ~ÓÇ !Ó°ÏÎ̊Óhfl$̨ Ó̊ @˘Ã£í Ï̂ÎyÜƒì˛y Ó,!Âï ˛ôyÎ̊– ~£z ≤ÃÑ˛“!¶˛!_Ñ˛ Ñ˛y Ï̂ã !ü«˛yÌ≈#Ó̊y â˛yÓ̊!›˛ hfl˛ Ï̂Ó̊Ó̊ õïƒ !î Ï̂Î̊ ≤ÃÑ˛“!›˛Ó̊

Óyhfl˛Ó Ó̊)̨ ôîyò Ñ˛Ó̊ Ï̂ì˛ ¢«˛õ £Î̊– ~£z hfl Į̈Ó̊Ü%!ú ò# Ï̂â˛ xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ É

SÑ˛V v ẑ̨ Ïjüƒ !òí≈Î̊ hfl˛Ó̊

~£z hfl˛ Ï̂Ó̊ !ü«˛Ñ˛ !ü«˛yÌ≈# Ï̂îÓ̊ Ñ˛y Ï̂äÈ ˆÑ˛yò !Ó°ÏÎ̊Óhfl$̨  ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛ Ï̂Ó̊ ~ÓÇ ì˛yÓ̊ ˜Ó!üT˛ƒÜ%!ú Óy v ẑ̨ ÏjüƒÜ%!ú !òí≈Î̊ Ñ˛ Ï̂Ó̊ Ñ˛#

Ñ˛y Ï̂ã ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂Ó ì˛y !ü«˛yÌ≈# Ï̂îÓ̊ Ñ˛y Ï̂äÈ Óƒ=˛ Ñ˛ Ï̂Ó̊– ~£z ≤ÃÑ˛“!›˛ ˜ì˛!Ó̊ Ñ˛Ó̊ Ï̂ú !ü«˛yÌ≈#Ó̊y Ñ˛# !Ó Ï̂ü°Ï K˛yò xã≈ò Ñ˛Ó̊ Ï̂Ó ˆ¢£z

¢¡ô Ï̂Ñ≈̨  !ü«˛Ì≈#Ó̊y ãyò Ï̂ì˛ ˛ôy Ï̂Ó̊–

SÖV ˛ô!Ó̊Ñ˛“òy hfl˛Ó̊

≤ÃÌõ hfl˛ Ï̂Ó̊ ˆÑ˛y Ï̂òy !Ó°ÏÎ̊Óhfl$̨ Ó̊ v ẑ̨ Ïjüƒ !òí≈Î̊ £ Ï̂Î̊ ÎyÁÎ̊yÓ̊ ˛ôÓ̊ ~£z hfl˛ Ï̂Ó̊ ¢õ¢ƒy!›˛ Ï̂Ñ˛ Ñ˛#¶˛y Ï̂Ó ¢õyïyò Ñ˛Ó̊y Îy Ï̂Ó ì˛y !ü«˛ Ï̂Ñ˛Ó̊

¢y£yÎƒ !ò Ï̂Î̊ ˛ô!Ó̊Ñ˛“òy Ñ˛Ó̊y £Î̊– !Ó°ÏÎ̊Óhfl$̨ Ó̊ Ñ˛ì˛›˛y xÇü ˆòÁÎ̊y £ Ï̂Óñ Ñ˛yã!›˛ Ñ˛ÈÙÈ!›˛ xÇ Ï̂ü ¶˛yÜ £ Ï̂Óñ Ñ˛# ïÓ̊ Ï̂òÓ̊ ì˛Ìƒ ¢Ç@˘Ã£ £ Ï̂Óñ

ì˛yÓ̊ ˛ô!Ó̊Ñ˛“òy ~£z hfl˛ Ï̂Ó̊ Ñ˛Ó̊y £Î̊–

SÜV Ñ˛õ≈ ¢¡ôyîò hfl˛Ó̊

!mì˛#Î̊ hfl˛ Ï̂Ó̊ ˆÎ !Ó°ÏÎ̊Óhfl$̨ Ó̊ ˛ô!Ó̊Ñ˛“òy £ Ï̂Î̊ Ï̂äÈ ˆ¢£z Ñ˛yã!›˛ ~£z hfl˛ Ï̂Ó̊ Ó̊)̨ ôîyò Ñ˛Ó̊y £Î̊– !ü«˛yÌ≈#Ó̊y !ü«˛ Ï̂Ñ˛Ó̊ ¢y£yÎƒ !ò Ï̂Î̊ !ò Ï̂ã Ï̂îÓ̊

!Óâ˛yÓ̊Ó%!Âï Ñ˛y Ï̂ã úy!Ü Ï̂Î̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õñ ≤ÃÎ%!=˛ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ !üÖ Ï̂òÓ̊ !Ó°ÏÎ̊Óhfl$̨  ˜ì˛!Ó̊Ó̊ Ñ˛yãÜ%!ú ¢¡ôß̈ Ñ˛ˆÏÓ̊– ~ Ï̂«˛ Ï̂e

˛ôyÁÎ̊yÓ̊ ˛ô Ï̂Î̊r›˛ ¢ö˛›˛ÁÎ̊ƒyÓ̊ñ Á Ï̂Î̊Ó ›%̨ úñ ¢yv z̨u˛ ˆÓ̊Ñ˛!v≈̨ Ç £zì˛ƒy!î ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊– ~£z hfl Į̈̂ ÏÓ̊ !ü«˛Ñ˛ !ü«˛yÌ#≈̂ ÏîÓ̊ Ñ˛yã ˛ôÎ≈̂ ÏÓ«˛í

Ñ˛ Ï̂Ó̊–

SáV õ)úƒyÎ̊ò hfl˛Ó̊

Ñ˛yã!›˛ ¢¡ôyî Ï̂òÓ̊ ˛ôÓ̊ ~Ó̊ ö˛úyö˛ú !ò Ï̂Î̊ ~£z hfl Į̈̂ ÏÓ̊ !ü«˛Ñ˛ ~ÓÇ !ü«˛yÌ≈#Ó̊y xy Ï̂úyâ˛òy Ñ˛ Ï̂Ó̊ ~ÓÇ !ü«˛Ñ˛ !ü«˛yÌ#≈̂ ÏîÓ̊ Ñ˛y Ï̂ãÓ̊

õ)úƒyÎ̊ò Ñ˛ Ï̂Ó̊–

v z̨îy£Ó̊í ¢£ Ï̂Îy Ï̂Ü !üÖ Ï̂òÓ̊ !Ó°ÏÎ̊Óhfl$̨  Ñ˛#¶˛y Ï̂Ó ≤Ãhfl$̨ ì˛ Ñ˛Ó̊y £Î̊ ì˛y ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–
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!Ó°ÏÎ̊ ı Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ ˛ô!Ó̊ Ï̂Óü !ü«˛y

ˆ◊í# ı â˛ì%̨ Ì≈

~Ñ˛Ñ˛ ı ˆ˛ôyüÏyÑ˛

v z̨̨ ô~Ñ˛Ñ˛ ı }ì%̨ Óî Ï̂ú ˆ˛ôyüÏyÑ˛ Óîú

v ẑ̨ Ïjüƒ !òí≈Î̊ ı

1. }ì%̨  Óî Ï̂ú xyõÓ̊y Ñ˛# Ñ˛# ˆ˛ôyüÏyÑ˛ ˛ô!Ó̊ ˆ¢ ¢¡ô Ï̂Ñ≈̨  xÓÜì˛ £ÁÎ̊y–

2. Ó°Ï≈yÑ˛y Ï̂ú ˆÑ˛yò ˆ˛ôyüÏyÑ˛ ì˛yv˛̧yì˛y!v˛̧ ü%!Ñ˛ Ï̂Î̊ ÎyÎ̊ ˆ¢ ¢¡ô Ï̂Ñ≈̨  ãyòy–

3. !Ó!¶˛ß̈ }ì%̨ Ï̂ì˛ !Ó!¶˛ß̈ ˆ˛ôyüÏyÑ˛ ¢¡ô Ï̂Ñ≈̨  K˛yòúy¶˛ Ñ˛Ó̊y–

˛ô!Ó̊Ñ˛“òy ı

!ü«˛yÌ≈#Ó̊y !ü«˛ Ï̂Ñ˛Ó̊ ¢y£yÎƒ !ò Ï̂Î̊ î Ï̂ú ¶˛yÜ £ Ï̂Î̊ Ñ˛yã!›˛ ¢¡ôß̈ Ñ˛Ó̊ Ï̂Ó–

≤ÃÌõ îú ı }ì%̨  ¢¡ô!Ñ≈̨ ì˛ ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛Ó̊ Ï̂Ó–

!mì˛#Î̊ îú ı }ì%̨  ¢¡ô!Ñ≈̨ ì˛ äÈ!Ó ¢Ç@˘Ã£ Ñ˛Ó̊ Ï̂Ó–

ì,̨ ì˛#Î̊ îú ı ~£z ì˛Ìƒ ~ÓÇ äÈ!ÓÓ̊ ¢õß∫Î̊ ¢yïò Ñ˛Ó̊ Ï̂Ó–

Ñ˛õ≈ ¢¡ôyîò ı

˛ô!Ó̊Ñ˛“òy hfl˛ Ï̂Ó̊ ¢ÇÜ,£#ì˛ ì˛Ìƒ Óy ˆúÖy ~ÓÇ äÈ!Ó !ò Ï̂Î̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ !Ó!¶˛ß̈ ≤ÃÎ%!=˛ (MS-Office ~Ó˚ Power Point,
Multimedia Web  £zì˛ƒy!îV ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ !ü«˛yÌ#≈Ó̊y CAL ˆõ!›˛!Ó̊Î̊yú ˜ì˛!Ó̊ Ñ˛Ó̊ Ï̂Ó– ~ Ï̂«˛ Ï̂e !ü«˛Ñ˛ ì˛y Ï̂îÓ̊ Ñ˛yã ˛ôÎ≈̂ ÏÓ«˛í

Ñ˛Ó̊ Ï̂Ó ~ÓÇ !ò Ï̂î≈ü ˆî Ï̂Ó–

õ)úƒyÎ̊ò ı

~£z hfl˛ Ï̂Ó̊ CAL !Ó°ÏÎ̊Óhfl$̨ !›˛ xyÓ̊Á xyÑ˛°Ï≈í#Î̊ ~ÓÇ !üÖ Ï̂òÓ̊ v z̨̨ ô Ï̂ÎyÜ# Ñ˛Ó̊yÓ̊ ãòƒ !Ñ˛ä%È ü)òƒfiÌyò ˛ô)Ó̊í ≤ÃŸ¿ñ õy!Œ›˛ Į̈̂ ôú â˛ Ï̂Î̊¢ ≤ÃŸ¿ñ

£zì˛ƒy!î ≤Ãhfl%̨ ì˛ Ñ˛ Ï̂Ó̊ ˆ¢Ü%!úÓ̊ õyïƒ Ï̂õ !ü«˛yÌ#≈Ó̊ õ)úƒyÎ̊ò Ñ˛Ó̊y £Î̊– ò# Ï̂â˛ v z̨îy£Ó̊í ¢£ Ï̂Îy Ï̂Ü ¢õhfl Į̈ !Ó°ÏÎ̊!›˛ v z̨̨ ôfiÌy˛ôò Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

ˆãúy !ü«˛y Á ≤Ã!ü«˛í ¢ÇfiÌy

Ñ˛úyòÓ@Ã̆yõñ Óï≈õyò

!ü«˛yÌ≈# !ü«˛̂ ÏÑ˛Ó̊ òyõ ÈÉ üΩ%̨òyÌ ÜyAÜ%ú#

Ñ ̨ !õÑ˛ ¢ÇÖƒy ÈÉÈ 42

!ü«˛yÓ°Ï≈ ÈÉ 2013ÈÙÈ15
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!Ó°ÏÎ̊ ÈÙÙÈ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ xyõy Ï̂îÓ̊

˛ô!Ó̊ Ï̂Óü !ü«˛y

ˆ◊!í ı â˛ì%̨Ì≈

~Ñ˛Ñ˛ ı ˛̂ôyüÏyÑ˛

v z̨̨ ô~Ñ˛Ñ˛ ı }ì%̨Óîú Á ˛̂ôyüyÑ˛ Óîú

xyã Ï̂Ñ˛Ó̊ ˛ôy‡˛ ı ˙

¢õÎ̊ ı 40 !õ!ò›˛
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}ì%̨ ÈÙÓîú ˆ˛ôyüyÑ˛ÈÙÈÓîú

Ñ˛y Ï̂ãÓ̊ ¢õÎ̊ õyò%°Ï ̂ Î ̂ ˛ôyüyÑ˛ ̨ô Ï̂Ó̊ñ xòƒ¢õÎ̊ ì˛y ̨ô Ï̂Ó̊ òy– Óy!v˛̧ Ï̂ì˛ ̂ Ñ˛v z̨ fl %̨Ò Ï̂úÓ̊ £zv z̨!òö˛õ≈ ̨ô Ï̂Ó̊ Ìy Ï̂Ñ˛ òy– Óy£ẑ ÏÓ̊ ̂ Ü Ï̂ú£z xòƒ

ˆ˛ôyüyÑ˛ ̨ô Ï̂Ó̊–

ü# Ï̂ì˛Ó̊ ¢õÎ̊ xÓüƒ fl %̨Ò Ï̂úÁ òyòy Ó̊ Ï̂àÓ̊ ̂ ¢y Ï̂Î̊›˛yÓ̊ ̨ôÓ̊y ÎyÎ̊ñ ÎyÓ̊ Îy xy Ï̂äÈ– õ%!ß̈ ö%̨ ú x§yÑ˛y ~Ñ˛›˛y ̂ ¢y Ï̂Î̊›˛yÓ̊ ̨ô Ï̂Ó̊– ÓyÓy£zîy ~Ñ˛›˛y

Ó%Ñ˛ ̂ Öyúy ̂ õy›˛y ̂ ¢y Ï̂Î˚›˛yÓ˚ ̨ô Ï̂Ó˚ xy Ï̂¢–

ü# Ï̂ì˛Ó˚ ¢õÎ˚ x Ï̂ò Ï̂Ñ˛ òyòy Ó˚Ñ˛õ â˛yîÓ˚Á Üy Ï̂Î˚ ̂ îò– ̂ Ñ˛y Ï̂òy›˛y ̂ õy›˛y v ẑ̨ ÏúÓ˚– ̂ Ñ˛y Ï̂òy›˛y  Ö%Ó ¢Ó%̊ v ẑ̨ ÏúÓ˚– ̂ î Ï̂Ö ̂ ÓyG˛y ÎyÎ˚ òy ̂ Î

v z̨ú !î Ï̂Î˚ ̂ Óyòy–

Ó Ï̂v ¸̨y‡˛yÑ%̨ õy Ó Ï̂ú!äÈ Ï̂úòñ Á Ï̂î§Ó˚ ̂ äÈy Ï̂›˛y Ï̂ÓúyÎ˚ î%ÈÙÈ~Ñ˛ã Ï̂òÓ˚ ̂ ¢y Ï̂Î˚›˛yÓ˚ !äÈú– ~Ñ˛ v˛y=˛yÓ˚ÓyÓ% !äÈ Ï̂úò– ̂ Ñ˛y›≈̨  xyÓ˚ ̨ôƒyr›˛ ̨ôÓ˚̂ Ïì˛ò

¢yˆÏ£ÓˆÏîÓ˚ õˆÏì˛y– ̨ôyv˛¸yÓ˚ xòƒ ̂ úyˆÏÑ˛Ó˚y ü#ˆÏì˛ â˛yîÓ˚ ÜyˆÏÎ˚ !îì˛– ̂ Ñ˛v˛z ̂ Ñ˛v˛z î%ÈÙÈ!ì˛òˆÏ›˛ ãyõy ̨ôÓ˚ì˛–

˜ÓüyÖ#ñ !î!îõ!íˆÏÑ˛ ÓúúÈÙÙÈ !î!îñ ~Öò !Ñ˛ xyˆÏÜÓ˚ ̂ â˛ˆÏÎ˚ ̂ Ó!ü ̂ ¢yˆÏÎ˚›˛yÓ˚ ̨ôyÁÎ˚y ÎyÎ˚⁄ !î!îõ!í ÓúˆÏúòÈÙÙÈ

¢%ì˛òy Óúú ÈÙÙÙÙÈ !¢ˆÏrÌ!›˛Ñ˛ v˛zú Ñ˛# ̂ ÌˆÏÑ˛ ̃ ì˛!Ó˚ Ñ˛ˆÏÓ˚⁄

!î!î ÓúˆÏúò ÈÙÙÙÙÈ Ö!òã ̂ ì˛ú ̂ ÌˆÏÑ˛–

ì˛yÓ˚̨ ôÓ˚ xyÓyÓ˚ Óú Ï̂úò ÈÙÙÙÙÈ Ó°Ï≈yÑ˛y Ï̂ú ̂ Î Ó°Ï≈y!ì˛ ̨ô Ï̂Ó˚y ̂ ¢›˛y !¢ Ï̂rÌ!›˛Ñ˛–

Ó°Ï≈yÑ˛yˆÏú xˆÏòˆÏÑ˛£z !¢ˆÏrÌ!›˛Ñ˛ üy!v˛¸ ̨ôˆÏÓ˚ò– ì˛yv˛¸yì˛y!v˛¸ ü%ˆÏÑ˛yÎ˚ñ Ñ§˛yâ˛ˆÏú ̂ Ñ§˛yâ˛Ñ˛yÎ˚ òy– ̂ ¢Ü%ˆÏúyÁ ̇  ïÓ˚ˆÏòÓ˚ ̂ ì˛ú ̂ ÌˆÏÑ˛ ̃ ì˛!Ó˚

£Î̊–

ÁÎ˚y!¢õ ÓúúÈÙÙÙÙÈ ÜÓ˚ˆÏõÓ˚ ¢õÎ˚ ̨ôÓ˚yÓ˚ ãòƒ ¢%!ì˛Ó˚ Ñ˛y˛ôv˛¸ ¶˛yˆÏúyñ ì˛y£z òy⁄

ÈÙÙÙÙÈ !‡˛Ñ˛ Ó Ï̂úäÈ– ì˛y£ Ï̂ú ̂ ˛ôyüyÑ˛ ̃ ì˛!Ó˚Ó˚ òyòyÓ˚Ñ˛õ v z̨̨ ôyîyò !Ó°Ï̂ ÏÎ˚ ãyòy ̂ Üú– ̂ Ñ˛yò›˛y ̂ Ñ˛yò }ì%̨ Ï̂ì˛ ̨ôÓ˚yÓ˚ ãòƒñ ì˛y Ó%̂ ÏG˛ Ï̂äÈy⁄
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ò# Ï̂â˛Ó̊ ≤ÃŸ¿Ü%!úÓ̊ ÎÌyÎÌ v z̨_Ó̊ îyÁ

Ñ˛. ü#ì˛Ñ˛y Ï̂ú xyõÓ̊y Ñ˛# Ñ˛# ˆ˛ôyüyÑ˛ ˛ô!Ó̊⁄

v z̨_Ó̊ ÉÈÙÈ ˆ¢y Ï̂Î̊›˛yÓ̊ñ â˛yîÓ̊ £zì˛ƒy!î–

Ö. !¢ Ï̂rÌ!›˛Ñ˛ v z̨ú Ñ˛# ˆÌ Ï̂Ñ˛ ˜ì˛!Ó̊ £Î̊⁄

v z̨_Ó̊ ÉÈÙÈ Ö!òã ˆì˛ú ˆÌ Ï̂Ñ˛–

Ü. Ó°Ï≈yÑ˛y Ï̂ú xyõÓ̊y Ñ˛# Ñ˛# ˛ô!Ó̊⁄

v z̨_Ó̊ ÉÈÙÈ Ó°Ï≈y!ì˛ñ !¢ Ï̂rÌ!›˛Ñ˛ Ñ˛y˛ôv˛̧ £zì˛ƒy!î–

î Ï̂ú ÓúyÓ!ú Ñ˛̂ ÏÓ̊ ≤ÃŸ¿Ü%!úÓ̊ v z̨_Ó̊ îyÁ

Ó°Ï≈yÑ˛y Ï̂ú !¢ Ï̂rÌ!›˛Ñ˛ üy!v˛̧ ̨ ôÓ̊y ¶˛y Ï̂úy ̂ Ñ˛ò⁄

v z̨_Ó̊ ÈÙÙÙÙÈ ì˛yv˛̧yì˛y!v˛̧ ü%Ñ˛yÎ̊ñ Ñ˛yâ˛ Ï̂ú ˆÑ§̨ yâ˛Ñ˛yÎ̊ òy–

Ú}ì%̨ Û Á Úˆ˛ôyüyÑ˛Û ü∑î%!›˛Ó̊ £zÇ Ï̂Ó̊!ã ≤Ã!ì˛ü∑ Ñ˛#⁄

}ì%̨  ÈÙÙÙÈÈ SEASON ˆ˛ôyüyÑ˛ ÈÙÙÙÈ DRESS.
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!ò Ï̂ãÓ̊ ¶˛y°ÏyÎ̊ Sî Ï̂ú xy Ï̂úyâ˛òy Ñ˛̂ ÏÓ̊V v z̨_Ó̊

îyÁ

Ñ˛. ÜÓ̊ Ï̂õÓ̊ ¢õÎ̊ ̨ôÓ̊yÓ̊ ãòƒ Ñ˛# Ï̂¢Ó̊ Ñ˛y˛ôv˛̧ ¶˛y Ï̂úy⁄

Ö. ò# Ï̂â˛Ó̊ äÈÑ˛!›˛ ˛ô)Ó̊í Ñ˛ Ï̂Ó̊y ÈÙÙÙÙÈ

ˆ˛ôyüy Ï̂Ñ˛Ó̊ òyõ ˆÑ˛yò‰ }ì%̨ Ï̂ì˛ ˛ôÓ̊y £Î̊ ˆÑ˛ò Á£z }ì%̨ Ï̂ì˛ ˆ˛ôyüy Ï̂Ñ˛Ó̊ äÈ!Ó

˛ôÓ̊y £Î̊
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Ü. ̂ Ñ˛yò }ì%̨ Ï̂ì˛ xyõÓ̊y äÈyì˛y ÓƒÓ£yÓ̊ Ñ˛!Ó̊⁄

á. â˛yîÓ̊ ÓƒÓ£,ì˛ £Î̊ S@˘Ã#‹ø/ü#ì˛V }ì%̨ Ï̂ì˛–

à. Ó°Ï≈y!ì˛ ˆÑ˛yò }ì%̨ Ï̂ì˛ ˛ôv˛̧y £Î̊⁄

¢õyÆ
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¢yÓ˚¢ÇˆÏ«˛˛ô

• Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ !üÖò ÓƒÓfiÌy˛ôòyÎ̊ !Ó!¶˛ß̈ ˆ«˛ Ï̂e ≤Ã Ï̂Î̊y Ï̂ÜÓ̊ !¶˛!_ Ï̂ì˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ !ü«˛yÓ̊ !Ó!¶˛ß̈ òyõÑ˛Ó̊í

£ Ï̂Î̊ Ï̂äÈ– ˆÎõò ÈÙÙÙÈ CAL, CAI, CMI, CBT £zì˛ƒy!î–

• CAL ÈÙÈ~Ó̊ ÓƒÓ£yÓ̊ ≤Ã¢y!Ó̊ì˛ £Î̊ ˆ≤Ãy@˘Ãyõ úy!ò≈ÇÈÙ~ÈÓ̊ ÓƒÓ£yÓ̊ ü%Ó̊% £ÓyÓ̊ ˛ôÓ̊ ˆÌ Ï̂Ñ˛–

• Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢y£y Ï̂Îƒ !üÖò ≤Ã!Ñ ̨ Î̊yÎ̊ õ)úì˛ !ì˛ò!›˛ ˛ôÂï!ì˛ ÓƒÓ£yÓ̊ £Î̊ ÈÙÙÙÈ ˆúy Ï̂Üyñ !¢õ%̂ Ïúüò ~ÓÇ !òÎ̊!s f̨ì˛ !ü«˛y–

• CAL ÈÙÈ~Ó̊ õyïƒ Ï̂õ !ü«˛yÓ̊ v z̨̨ ôÑ˛Ó̊í ˜ì˛!Ó̊Ó̊ ãòƒ ˆÎ¢õhfl˛ ˆõyv˛ ÓƒÓ£yÓ̊ £Î̊ ˆ¢Ü%!ú £ú ÈÙÙÙÈ !›˛v ẑ̨ Ï›˛y!Ó̊Î̊yú ˆõyv˛ñ !v»̨ ú Á

≤ÃƒyÑ˛!›˛¢ ˆõyv˛ñ !¢õ%̂ Ïúüò ˆõyv˛ñ !v˛¢Ñ˛¶˛yÓ̊# ˆõyv˛ ~ÓÇ ˆÜ!õÇ ˆõyv˛–

• õ Ï̂ò Ó̊yÖy ≤Ã Ï̂Î̊yãò ˆÎ !ü«˛ Ï̂Ñ˛Ó̊ ˛ô!Ó̊Óì≈̨  !£¢y Ï̂Ó Ñ˛!¡ôv z̨›˛yÓ̊ Óy ˆÑ˛y Ï̂òy Îs f̨ Ñ˛Öò£z ˆ¢£z fiÌyò @˘Ã£í Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ òy–

Ü%Ó̊%c˛ô)í≈ ü∑ (Key Words)
CAL, LOGO, PLATO.

xò%ü#úò# (Exercises)
S1V CAL Óú Ï̂ì˛ Ñ˛# ˆÓyG˛⁄

S2V CAL myÓ̊y !üÖ Ï̂òÓ̊ !ì˛ò!›˛ ˛ôÂï!ì˛ Ñ˛# Ñ˛#⁄ !Óü Ï̂î xy Ï̂úyâ˛òy Ñ˛ Ï̂Ó̊y–

S3V Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢y£y Ï̂Îƒ !üÖ Ï̂òÓ̊ ãòƒ !üÖò ¢£yÎ̊Ñ˛ Óhfl$̨  ≤Ãhfl$̨ ì˛ Ñ˛Ó̊yÓ̊ ãòƒ ˆÎ ˆõyv˛Ü%!ú ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊ ì˛y !Óhfl˛y!Ó̊ì˛¶˛y Ï̂Ó

xy Ï̂úyâ˛òy Ñ˛ Ï̂Ó̊y–

S4V CAL ~ÓÇ CAI ÙÈ~Ó̊ õ Ï̂ïƒ ˛ôyÌ≈Ñ˛ƒÜ%!ú Ñ˛# Ñ˛#⁄

ˆ≤Ãy Ï̂ãQ ÁÎ̊yÑ≈̨  (Project Work)
S1V v z̨Fâ˛ÈÈÙÈ≤ÃyÌ!õÑ˛ hfl˛ Ï̂Ó̊ ÓyÇúy ¶˛y°ÏyÓ̊ v z̨̨ ôÓ̊ ~Ñ˛!›˛ CAL ˆõ Ï̂›˛!Ó̊Î̊yú ≤Ãhfl$̨ ì˛ Ñ˛ Ï̂Ó̊y SÑ˛õ˛ô Ï̂«˛ 8!›˛ fl ‘̨y£zv˛V–

S2V v z̨Fâ˛ ≤ÃyÌ!õÑ˛ hfl˛ Ï̂Ó̊ !ÓK˛y Ï̂òÓ̊ v z̨̨ ôÓ̊ ~Ñ˛!›˛ CAL ˆõ Ï̂›˛!Ó̊Î̊yú ≤Ãhfl$̨ ì˛ Ñ˛ Ï̂Ó̊y SÑ˛õ˛ô Ï̂«˛ 8!›˛ fl ‘̨y£zv˛V–

S3V Ñ˛yúâ˛yÓ̊yú xƒy!Q!¶˛!›˛Ó̊ v z̨̨ ôÓ̊ ~Ñ˛!›˛ CAL ˆõ Ï̂›˛!Ó̊Î̊yú ≤Ãhfl$̨ ì˛ Ñ˛ Ï̂Ó̊y–
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xïƒyÎ̊
7

Á Ï̂Î̊Ó!¶˛!_Ñ˛  !üÖò
7.1 ¢)â˛òy (Introduction)
Óì≈̨ õyò Î%Ü £ú ì˛Ìƒ ≤ÃÎ%!=˛Ó̊ Î%Ü– ì˛Ìƒ ≤ÃÎ%!=˛Ó̊ ÓƒÓ£yÓ̊ õyò%̂ Ï°ÏÓ̊ ã#ÓòïyÓ̊y Ï̂Ñ˛ Ñ ̨ õü v z̨ß̈!ì˛Ó̊ !î Ï̂Ñ˛ !ò Ï̂Î̊ Îy Ï̂FäÈ– xyÓ̊ ~£z ì˛Ìƒ

≤ÃÎ%!=˛Ó˚ ÓƒÓ£y Ï̂Ó˚Ó˚ ˆ«˛ Ï̂e ¢Ó Ï̂â˛ Ï̂Î˚ Ó Ï̂v ¸̨y ¶)̨ !õÑ˛y !ò Ï̂Î˚̂ ÏäÈ ÁÎ˚y”≈̨  ÁÎ˚y£zv˛ Á Ï̂Î˚Ó– £zr›˛yÓ˚̂ Ïò›˛ ˛ô!Ó˚̂ Ï¢ÏÓy Óy ≤Ã Ï̂Î˚yÜÜ%!úÓ˚ õ Ï̂ïƒ

ÁÎ̊y”≈̨  ÁÎ̊y£zv˛ Á Ï̂Î̊Ó£z ¢Ó Ï̂Ì Ï̂Ñ˛ ̂ Ó!ü ÓƒÓ£,ì˛ñ ãò!≤ÃÎ̊ ~ÓÇ ≤Ã Ï̂Î̊yãò#Î̊– ÁÎ̊y”≈̨  ÁÎ̊y£zv˛ Á Ï̂Î̊Ó (World Wide Web) ¢Ç Ï̂«˛ Į̈̂ ô

WWW òy Ï̂õ x!ïÑ˛ ̨ô!Ó̊!â˛ì˛– £zr›˛yÓ̊ Ï̂ò Ï̂›˛ ¢ÇÎ%=˛ ÌyÑ˛y ú«˛ ú«˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ~Ñ˛e#Ñ,̨ ì˛ ì˛Ìƒy!î xƒyÑ˛ Ï̂¢¢ Ñ˛Ó̊yÓ̊ ãòƒ fiÌy˛ôì˛ƒ£z

(architectural framework) £ú WWWñ Îy ̂ Ñ˛Óúõye ‘‘The Web’’ òy Ï̂õÁ ̨ô!Ó̊!â˛ì˛– ~Ñ˛Ñ˛ÌyÎ̊ Óúy ÎyÎ̊ñ ¢yÓ̊y ̨ô,!ÌÓ# ã%̂ Ïv˛̧

äÈ!v˛̧ Ï̂Î̊ ÌyÑ˛y ú«˛y!ïÑ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ¢!M˛ì˛ ú«˛ ú«˛ ö˛y£ẑ ÏúÓ̊ ¢õy Ï̂Óü£z £ú ‘‘The Web’’– ~£z ö˛y£zúÜ%!ú Ï̂ì˛ ̂ ›˛:›˛ (text)ñ äÈ!Ó

(picture)ñ !fiÌÓ̊ Á â˛úõyò !â˛e (video)ñ ü∑ (sound) ~ÓÇ !Ó!¶˛ß̈ ˆ≤Ãy@˘Ãyõ¢õ)£ ˆfi›˛yÓ̊ ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó̊–

xyã Ï̂Ñ˛Ó̊ ì˛Ìƒ ≤ÃÎ%!=˛Ó̊ Î%̂ ÏÜ ~Ñ˛!›˛ Ó Ï̂v˛̧y ¶)̨ !õÑ˛y !ò Ï̂Î̊ Ï̂äÈ Á Ï̂Î̊Ó!¶˛!_Ñ˛ !üÖò– xyÓ̊ ~£z Á Ï̂Î̊Ó!¶˛!_Ñ˛ !üÖ Ï̂òÓ̊ ¢Ó Ï̂â˛ Ï̂Î̊ ˆÓ!ü

≤Ã¶˛yÓ ˛ô Ï̂v˛̧ Ï̂äÈ !ü«˛y Ï̂«˛ Ï̂e– ˛ô!Ó̊Óì≈̨ ò á Ï̂›˛ Ï̂äÈ !ü«˛y ˛ôÂï!ì˛Ó̊ñ ˛ôy‡˛Ñ ̨ Ï̂õÓ̊ ~ÓÇ !ü«˛yÓ̊ !Ó°ÏÎ̊Óhfl$̨ Ó̊– Á Ï̂Î̊ Ï̂ÓÓ̊ ¢y£y Ï̂Îƒ !ü«˛yÌ#≈Ó̊y

x Ï̂òÑ˛ ˆÓ!ü ˛ô!Ó̊õy Ï̂í ì˛Ìƒ ˆ˛ô Ï̂ì˛ ˛ôy Ï̂Ó̊ò ~ÓÇ ˛ôÓ̊#«˛yÓ̊ ãòƒ xòúy£zò ÓƒÓfiÌyÁ â˛yú% £ Ï̂Î̊ Ï̂äÈ– CAL, CAI, CMI ≤Ã¶,̨ !ì˛Ó̊

ÓƒÓ£yÓ̊ x Ï̂òÑ˛ ˛ô!Ó̊õy Ï̂í Ó,!Âï ˆ˛ô Ï̂Î̊ Ï̂äÈ– ~£z ¢Ó !Ñ˛ä%ÈÓ̊ õ)̂ Ïú Ó̊ Ï̂Î̊ Ï̂äÈ Á Ï̂Î̊ Ï̂ÓÓ̊ ÓƒÓ£yÓ̊– Web ~Ó̊ ÓƒÓ£y Ï̂Ó̊Ó̊ ö˛ Ï̂ú ~Ñ˛!î Ï̂Ñ˛ ˆÎõò

!ü«˛yÌ#≈Ó̊y x!ì˛ ¢£ Ï̂ã£z o%ì˛ì˛yÓ̊ ¢ Ï̂AÜ !üÖ Ï̂ì˛ ˛ôy Ï̂Ó̊ ˆì˛õò£z xòƒ !î Ï̂Ñ˛ ˆ¢£z !ü«˛y fiÌyÎ̊# £Î̊–

~£z xïƒyÎ̊!›˛ ˆÌ Ï̂Ñ˛ !ò¡̈!ú!Öì˛ !Ó°ÏÎ̊Ü%!ú ¢¡ô Ï̂Ñ≈̨  ¢õƒÑ˛ ïyÓ̊íy úy¶˛ Ñ˛Ó̊y Îy Ï̂Ó É

• ÁÎ̊y”≈̨  ÁÎ̊y£zv˛ Á Ï̂Î̊Ó (WWW) ¢¡∫̂ Ïrï ïyÓ̊íy ˛ôyÁÎ̊y Îy Ï̂Ó–

• £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ ≤ÃyÌ!õÑ˛ !Ó°ÏÎ̊Ü%!ú Á ì˛yÓ̊ ÓƒÓ£yÓ̊ ¢¡ô Ï̂Ñ≈̨  ãyòy Îy Ï̂Ó–

• !üÖò ˛ôÂï!ì˛ Ï̂ì˛ Á Ï̂Î̊ Ï̂ÓÓ̊ ÓƒÓ£yÓ̊ ¢¡ô Ï̂Ñ≈̨  ãyòy Îy Ï̂Ó–

• ì˛Ìƒ !Ó!òõÎ̊ Á £zÈÙÈˆõú ~Ó̊ ÓƒÓ£yÓ̊ ¢¡ô Ï̂Ñ≈̨  ïyÓ̊íy úy¶˛ Ñ˛Ó̊y Îy Ï̂Ó–

• ˛ôy¢ÁÎ̊yv≈̨  ~ÓÇ ì˛yÓ̊ ÓƒÓ£yÓ̊ ¢¡ô Ï̂Ñ≈̨  K˛yò úy¶˛ Ñ˛Ó̊y Îy Ï̂Ó–

7.2 ÁÎ̊y”≈̨  ÁÎ̊y£zv˛ Á Ï̂Î̊Ó (World Wide Web)
1989 ¢y Ï̂ú !›˛õ Óyòy¢≈ !ú òyõÑ˛ ~Ñ˛ãò ˛ôîyÌ≈!ÓK˛yò# WWWÓ̊ ïyÓ̊íy ˆîò ~ÓÇ ì˛y Ï̂Ñ˛£z WWW ~Ó̊ ãòÑ˛ Óúy £Î̊– ~Ó̊˛ôÓ̊

1991ÙÈ~ WWW ≤ÃÌõ ˛ôÓ̊#«˛yõ)úÑ˛¶˛y Ï̂Ó ≤Ã Ï̂Î̊yÜ Ñ˛Ó̊y £Î̊– WWW £y£z̨ ôyÓ̊ ˆ›˛:›˛ Á £y£z̨ ôyÓ̊ !õ!v˛Î̊yÓ̊ õyïƒ Ï̂õ Ñ˛yÎ≈Ñ˛Ó̊# £Î̊–

1993 ¢yˆÏú ≤ÃÌõ ÁˆÏÎ˚Ó Ó yv˛zãyˆÏÓ˚Ó˚ ÓƒÓ£yÓ˚ ü%Ó˚% £Î˚– ~£z ÁˆÏÎ˚Ó Ó yv˛zãyÓ˚Ü%!ú £úÈÙÙÙÈ£zr›˛yÓ˚ˆÏò›˛ ~:ˆÏ≤’yÓ˚yÓ˚ (Internet
Explorer) Ü%Üú ̂ Ñ ̨ yõ (Google Chrome)ñ ̂ õy!ãúy ö˛yÎ̊yÓ̊ö˛: (Mozilla Firefox) £zì˛ƒy!î–

WWW £ú ~Ñ˛!›˛ @˘Ãy!ö˛Ñ˛ƒyú £zr›˛yÓ˚ˆÏò›˛ ˛ô!Ó˚ˆÏ¢Óy– WWW £y£z˛ôyÓ˚ ˆ›˛:›˛ ›˛Δy™ö˛yÓ˚ ˆ≤ÃyˆÏ›˛yÑ˛ú (Hypertext Transfer
protocol) ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ ~Ñ˛!›˛ ì˛ Ï̂ÌƒÓ̊ ¢y Ï̂Ì x˛ôÓ̊ ì˛ Ï̂ÌƒÓ̊ !úÇÑ˛ xÌÓy ¢Ç Ï̂ÎyÜ ¢yïò Ñ˛ Ï̂Ó̊– Á Ï̂Î̊ Ï̂ÓÓ̊ ÓyÇúy ≤Ã!ì˛ü∑ £ú

õyÑ˛v˛̧¢yÓ̊ ãyú– ¢yÓ̊y !ÓŸªÓƒy˛ô# õyÑ˛v˛̧¢yÓ̊ ãy Ï̂úÓ̊ õì˛£z !Óhfl+̨ ì˛ ~£z WWW ~ÓÇ ~£z ¢Ç Ï̂ÎyÜ fiÌy˛ôò Ñ˛Ó̊y £Î̊ !Ó!¶˛ß̈ ¢y¶≈̨ y Ï̂Ó̊Ó̊

õyïƒ Ï̂õ–  xÌ≈yÍ WWW £ú ¢y¶≈̨ y Ï̂Ó̊Ó̊ ~Ñ˛!›˛ !¢!Ó̊ã ˆÎÖy Ï̂ò ¢y¶≈̨ yÓ̊Ü%!úÓ̊ !ò Ï̂ã Ï̂îÓ̊ õ Ï̂ïƒ ~Ñ˛›˛y £zr›˛yÓ̊ Ñ˛y Ï̂òÑ˛üò Ìy Ï̂Ñ˛– ˆ£yfi›˛

Ñ˛!¡ôv z̨›˛yÓ̊ ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ó yv z̨!ãÇ Ñ˛ Ï̂Ó̊ !òãfl ∫̨ ISP ¢y¶≈̨ y Ï̂Ó̊Ó̊ õyïƒ Ï̂õ ì˛Ìƒ Óy v˛y›˛yñ @˘Ãy!ö˛:ñ x!v˛Áñ !¶˛!v˛Á £zì˛ƒy!î ì˛yÓ̊ !ò Ï̂ãÓ̊

Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ˆîÖ Ï̂ì˛ Óy ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ ~ÓÇ ≤Ã Ï̂Î̊yã Ï̂ò v˛yv z̨ò Ï̂úyv˛ Óy xy˛ô Ï̂úyv˛Á Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–
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7.2.1 WWW ~Ó̊ Ü‡˛òõ)úÑ˛ ïyÓ̊íy (Conceptual Framework of WWW)
˛ô)̂ ÏÓ≈Ó̊ xy Ï̂úyâ˛òy ̂ Ì Ï̂Ñ˛ WWW ¢¡ô Ï̂Ñ≈̨  !Ñ˛ä%È›˛y ïyÓ̊íy ̨ôyÁÎ̊y ̂ Ü Ï̂äÈ– ~Öy Ï̂ò WWW Ñ˛#¶˛y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó̊ ̂ ¢£z ¢¡∫̂ Ïrï xy Ï̂úyÑ˛˛ôyì˛

Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ– xy Ï̂Ü£z ãyòy ˆÜ Ï̂äÈ ~!›˛ £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ xÇü ~ÓÇ £z£y ≤ÃÑ,̨ ì˛˛ô Ï̂«˛ Ñ˛yã Ñ˛ Ï̂Ó̊ Request ~ÓÇ Reply ˛ôÂï!ì˛Ó̊ õyïƒ Ï̂õ–

~Öy Ï̂ò ÓƒÓ£yÓ̊Ñ˛yÓ̊# ì˛yÓ̊ Ñ˛y Ï̂Ó̊r›˛ ¢y¶≈̨ y Ï̂Ó̊Ó̊ Ñ˛y Ï̂äÈ ≤Ã Ï̂Î̊yãò#Î̊ !Ó̊ Ï̂Ñ˛y Ï̂Î̊fi›˛ ˛ôy‡˛yÎ̊ ~ÓÇ ¢y¶≈̨ yÓ̊ ˆ¢£z !Ó̊ Ï̂Ñ˛y Ï̂Î̊ Ï̂fi›˛Ó̊ ˛ô!Ó̊ Ï̂≤Ã!«˛ Ï̂ì˛

~Ñ˛!›˛ ˆÓ̊¢˛ô™ ˆîÎ̊– ~ Ï̂«˛ Ï̂e ¢y¶≈̨ yÓ̊ ˆÌ Ï̂Ñ˛ ≤Ã Ï̂Î̊yãò#Î̊ ˆÓ̊¢˛ô™ ˛ôyÓyÓ̊ ˛ôÓ̊ Ñœ̨ y Ï̂Î̊ Ï̂r›˛Ó̊ ¢y Ï̂Ì ¢y¶≈̨ y Ï̂Ó̊Ó̊ ¢Ç Ï̂ÎyÜ !Ó!FäÈß̈ £ Ï̂Î̊ ÎyÎ̊–

ˆÎ ˆ≤Ãy Ï̂›˛yÑ˛ Ï̂úÓ̊ õyïƒ Ï̂õ WWW ~Ó̊ ~£z Request Á Reply ˛ôÂï!ì˛!›˛ ¢ÇÜ!‡˛ì˛ £Î̊ ì˛y Ï̂Ñ˛ HTTP (Hypertext Transfer
Protocol) Óúy £Î̊–

~Ñ˛!›˛ v z̨îy£Ó̊í ¢£ Ï̂Îy Ï̂Ü !Ó°ÏÎ̊!›˛ ÓƒyÖƒy Ñ˛Ó̊y £ú– ïÓ̊y ÎyÑ˛ñ ~Ñ˛ãò £zv z̨ãyÓ̊ ˆÑ˛y Ï̂òy Á Ï̂Î̊Ó Ó yv z̨ãy Ï̂Ó̊ www. google.com !ú Ï̂Ö

Enter ̂ ≤Ã¢ Ñ˛ Ï̂Ó̊ Ï̂äÈò– ~Öy Ï̂ò www. google.com £ú ~Ñ˛!›˛ URL– URL ~Ó̊ ̨ô%̂ ÏÓ̊y òyõ £ú Uniform Resource Locator–
~ Ï̂«˛ Ï̂e Request  Reply Ñ˛#¶˛y Ï̂Ó ¢ÇÜ!‡˛ì˛ £Î̊ ì˛y ò# Ï̂â˛ xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ É

SiV Á Ï̂Î̊Ó £zv z̨ãy Ï̂Ó̊Ó̊ ˆúÖy URL !Ó̊!¢¶˛ Ñ˛ Ï̂Ó̊–

SiiV ~Ó̊˛ôÓ̊ Ó yv z̨ãyÓ̊ DNS (Domain Name Server) ~Ó̊ Ñ˛y Ï̂ä !ò!î≈T˛È URL xÌ≈yÍ www. google.com ~Ó˚ IP xƒy Ï̂v»̨ ¢

ãyò Ï̂ì˛ â˛yÎ̊–

SiiiV Ó yv z̨ãy Ï̂Ó̊Ó̊ Ñ˛yäÈ ˆÌ Ï̂Ñ˛ ≤Ã Ï̂Î̊yãò#Î̊ Request ˛ôyÓyÓ˚ ˛ôÓ˚ DNS !ò!î≈T˛ IP xƒy Ï̂v»̨ ¢!›˛ Ï̂Ñ˛ Reply !£ Ï̂¢ Ï̂Ó Ó yv z̨ãyÓ̊ Ï̂Ñ˛ ˛ôy‡˛yÎ̊–

SivV ~Ó̊˛ôÓ̊ Ó yv z̨ãyÓ̊ TCP (Transmission Control Protocal) ~Ó̊ õyïƒ Ï̂õ Á£z xƒy Ï̂v»̨ Ï̂¢ ¢Ç Ï̂ÎyÜ¢yïò Ñ˛ Ï̂Ó̊–

SvV Ó yv z̨ãyÓ̊ ¢y¶≈̨ y Ï̂Ó̊Ó̊ Ñ˛y Ï̂äÈ GET Ñ˛õyu˛ ˛ôy‡˛yÎ̊–

SviV ¢y¶≈̨ yÓ̊ Ó yv z̨ãy Ï̂Ó̊Ó̊ Ñ˛y Ï̂äÈ ≤Ã Ï̂Î̊yãò#Î̊ ˆÓ̊¢˛ô™ ˛ôy‡˛yÎ̊–

SviiV Ó yv z̨ãy Ï̂Ó̊Ó̊ ¢y Ï̂Ì TCP ~Ó̊ ¢Ç Ï̂ÎyÜ ~ÓyÓ̊ !Ó!FäÈß̈ £Î̊–

SviiiV ~ÓyÓ̊ Ó yv z̨ãyÓ̊ ˆ˛ô Ï̂ãÓ̊ õ Ï̂ïƒ ˆÎ ì˛Ìƒ xy Ï̂äÈ ì˛y ≤Ãîü≈ò Ñ˛ Ï̂Ó̊–

v z̨̨ ô Ï̂Ó̊y=˛ äÈ!Ó Ï̂ì˛ Ó yv z̨ãy Ï̂Ó̊Ó̊ õyïƒ Ï̂õ Ñ˛#¶˛y Ï̂Ó ˆ˛ô Ï̂ãÓ̊ õ Ï̂ïƒ ì˛Ìƒ ≤Ãîü≈ò Ñ˛Ó̊y £Î̊ ì˛y ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–

Current Page
Displayed By

Browser

xx.com

¢y¶≈̨ yÓ̊

xx.com

£y£z˛ôyÓ˚!úÇÑ˛ yy.com

H T T P

¢y¶≈̨ yÓ̊

Disk

HTTP Web through TCP Connection

£zr›˛yÓ̊ Ï̂ò›˛

¢y¶≈̨ yÓ̊

yy.com

H T T P

¢y¶≈̨ yÓ̊

Disk

!â˛e 7.1 ı ÁˆÏÎ˚Ó Ó yv˛zãyˆÏÓ˚Ó˚ õyïƒˆÏõ ì˛Ìƒ ≤Ãîü≈ò

Ñœ̨ y Ï̂Î̊r›˛

£y£z̨ ôyÓ̊!úÇÑ˛

Ó yv z̨ãyÓ̊ ̂ ≤Ãy@Ã̆yõ

TCP Ñ˛yˆÏòÑ˛üˆÏòÓ˚ !¶˛ì˛Ó˚ HTTP ÁˆÏÎ˚Ó
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7.3 £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ ≤ÃyÌ!õÑ˛ !Ó°ÏÎ̊¢õ)£ (Fundamentals of Internet)
î%£z Óy ì˛ Ï̂ì˛y!ïÑ˛ ˆõ!üò ~Ñ˛ Ï̂e Î%=˛ £ Ï̂Î̊ ÎÖò ˛ôyÓ̊fl˛ô!Ó̊Ñ˛ ¢Ç Ï̂ÎyÜ fiÌy˛ôò ~ÓÇ ì˛Ìƒ xyîyòÈÙÈ≤Ãîyò Ñ˛ Ï̂Ó̊ñ ì˛Öò ˆ¢£z ÓƒÓfiÌy Ï̂Ñ˛

ˆò›˛ÁÎ˚yÑ≈˛ Óúy £Î˚– ˆò›˛ÁÎ˚yÑ≈˛ ÎÖò ˆÜ›˛ÁˆÏÎ˚Ó˚ õyïƒˆÏõ ¢ÇÎ%=˛ £ˆÏÎ˚ !ÓŸªÓƒy˛ô# (World Wide) ˆÎyÜyˆÏÎyÜ ˛ô!Ó˚ˆÏ¢ÏÓyÓ˚

(Communication services) ¢%!Óïy ̂ îÎ̊ñ ì˛Öò ̂ ¢£z !¢ Ï̂fi›˛õ Ï̂Ñ˛ £zr›˛yÓ̊ Ï̂ò›˛ÁÎ̊yÑ≈̨  (Internetwork) Óy ¢Ç Ï̂«˛ Į̈̂ ô £zr›˛yÓ̊ Ï̂ò›˛ (Internet)
Óúy £Î̊–

xy Ï̂õ!Ó̊Ñ˛yÓ̊ ≤Ã!ì˛Ó̊«˛y îÆÓ̊ 1969 ¢y Ï̂ú ¢Ó̊Ñ˛y!Ó̊ ˆ¢Ôã Ï̂òƒ Ü Ï̂Ó°Ïíy ˆò›˛ÁÎ̊yÑ≈̨  ARPANET (Advanced Research Projects
Agency Network) ̃ ì˛!Ó̊ Ñ˛ Ï̂Ó̊ò– ~£z ARPANET-ˆÑ˛£z Óúy £Î̊ ≤ÃÌõ £zr›˛yÓ̊ Ï̂ò›˛– ~Ó̊˛ôÓ̊ 1970 ¢y Ï̂ú Networking Group
Óy NWG ̃ ì˛!Ó̊ Ñ˛ Ï̂Ó̊ NCP (Network Communication Protocol), Ñ˛yÓ̊í ~£z ̂ ò›˛ÁÎ̊yÑ≈̨  ÓƒÓfiÌyÎ̊ ≤Ã!ì˛!îò£z x Ï̂òÑ˛ Ñ˛!¡ôv z̨›˛yÓ̊

Î%=˛ £!FäÈú– 1972 ¢y Ï̂ú ≤ÃÌõ £zÈÙÈˆõú ˆÎyÜy Ï̂ÎyÜ ÓƒÓfiÌyÓ̊ ¢)â˛òy £Î̊– 1973 ¢y Ï̂ú xyÓ̊˛ôy Ï̂ò›˛ ¢yÓ̊y !Ó Ï̂Ÿª äÈ!v˛̧ Ï̂Î̊ ˛ôv˛̧ Ï̂ì˛ ü%Ó̊%

Ñ˛Ó̊ Ï̂úy ÎyÓ̊ ¢)â˛òy £ Ï̂Î̊!äÈú òÓ̊Á Ï̂Î̊ ˆÌ Ï̂Ñ˛ £zÇúƒy Ï̂u˛ ˆò›˛ÁÎ̊yÑ≈̨  ¢¡±¢yÓ̊ Ï̂íÓ̊ õyïƒ Ï̂õ– ~£z ¢õÎ̊ £zr›˛yÓ̊ Ï̂ò Ï̂›˛ FTP (File Transfer
Protocol) ÓƒÓ£,ì˛ £ Ï̂ì˛y ì˛Ìƒ xyîyò ≤Ãîy Ï̂òÓ̊ ãòƒ– ˛ôÓ̊Óì˛#≈Ñ˛y Ï̂ú 1983 ¢y Ï̂ú TCP/IP (Transmission Control Protocol/
Internet Protocol) x!ö˛!¢Î̊yú ˆ≤Ãy Ï̂›˛yÑ˛ Ï̂úÓ̊ fl ∫̨#Ñ,̨ !ì˛ ˛ôyÎ̊ £zr›˛yÓ̊ Ï̂ò Ï̂›˛ ì˛Ìƒ xyîyò ≤Ãîy Ï̂òÓ̊ ãòƒ– 1984 ¢y Ï̂ú DNS ÓƒÓfiÌyÓ̊

ü%Ó̊% £Î̊ ~ÓÇ 1990 ¢y Ï̂úÓ̊ õ Ï̂ïƒ 200ˆò›˛ÁÎ̊yÑ≈̨  ~ÓÇ2ñ00ñ000 Ñ˛!¡ôv z̨›˛yÓ̊ £zr›˛yÓ̊ Ï̂ò Ï̂›˛ Î%=˛ £Î̊– ~Ó̊˛ô Ï̂Ó̊£z ¢yïyÓ̊ Ï̂íÓ̊ ÓƒÓ£y Ï̂Ó̊Ó̊

ãòƒ ˜ì˛!Ó̊ £Î̊ World Wide Web– ≤Ã¢AÜì˛ Óúy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊ ˆÎ £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ ~Ñ˛!›˛ ¢yïyÓ̊í Ó̊)̨ ô £ú WAN (Wide Area
Network)ñ ~Ó̊ myÓẙ ¢ÇÎ%=˛ LAN (Local Area Network) ¢õ)̂ Ï£Ó̊ ¢Ç@˘Ã£ !â˛ Ï̂eÓ̊ ¢y£y Ï̂Îƒ !ò Ï̂¡̈ ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ É

£zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ Á Ï̂Î̊Ó¢y£ẑ Ï›˛Ó̊ !Ó!¶˛ß̈ Á Ï̂Î̊Ó ˆ˛ô Ï̂ã (Web Page) !Ó!Óï ì˛Ìƒ ¢!M˛ì˛ £Î̊ ~ÓÇ v z̨=˛ £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ ¢y Ï̂Ì Î%=˛ ˆÎ

ˆÑ˛y Ï̂òy xy@˘Ã£# Óƒ!=˛ Óy ¢ÇfiÌy ̂ ¢£z ì˛Ìƒ xƒyÑ˛ Ï̂¢¢ Ñ˛Ó̊ Ï̂ì˛ ̨ ôy Ï̂Ó̊ SxÌ≈yÍ ̨ôv˛̧ Ï̂ì˛ ̨ ôy Ï̂Ó̊V ~ÓÇ ≤Ã Ï̂Î̊yã Ï̂ò !òã ̂ õ!ü Ï̂ò v˛yv z̨ò Ï̂úyv˛Á

Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

7.3.1 £zr›˛yÓ̊ Ï̂ò Ï̂›˛ ÓƒÓ£,ì˛ Ñ˛ Ï̂Î̊Ñ˛!›˛ !Ó°Ï̂ ÏÎ̊ ≤ÃyÌ!õÑ˛ ïyÓ̊íy (Some Fundamental Concepts used in Internet)
Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ õyïƒ Ï̂õ £zv z̨ãyÓ˚ (user) Î!î £zr›˛yÓ˚̂ Ïò›˛ ˛ô!Ó˚̂ Ï¢ÏÓy ˆ˛ô Ï̂ì˛ â˛yÎ˚ ì˛y£ Ï̂ú Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ õ Ï̂ïƒ !Ñ˛ä%È £yv≈̨ ÁÎ˚yÓ˚ ~ÓÇ

¢ö˛›˛ÁÎ˚yÓ˚ ÌyÑ˛y xyÓüƒÑ˛– ≤Ã¢AÜì˛ Óúy ÎyÎ˚ñ ˆÎ ¢Ñ˛ú ¢ÇfiÌyÓ˚ õyïƒˆÏõ £zr›˛yÓ˚ˆÏò›˛ ˛ô!Ó˚ˆÏ¢ÏÓy ˛ôyÁÎ˚y ÎyÎ˚ ì˛yˆÏîÓ˚ ÓÏúy £Î˚

Internet Service Provider (ISP)– ISP Ó˚yv z̨›˛y Ï̂Ó˚Ó˚ (Router) õyïƒ Ï̂õ £zr›˛yÓ̊ Ï̂ò›˛ ˛ô!Ó̊ Ï̂¢Óy ≤Ãîyò Ñ˛ Ï̂Ó̊– ˆÑ˛y Ï̂òy ì˛Ìƒ ¢Ç@˘Ã£

Ñ˛Ó̊yÓ̊ ãòƒ ˆÎ ¢õhfl˛ Ñ˛!¡ôv z̨›˛yÓ̊ ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊ ì˛y Ï̂îÓ̊ Óúy £Î̊ ¢y¶≈̨ yÓ̊ (Server)– £zr›˛yÓ̊ Ï̂ò›˛ ˛ô!Ó̊ Ï̂¢ÏÓy ˛ôyÁÎ̊yÓ̊ ãòƒ ˆÎ ¢õhfl˛

£yv≈̨ ÁÎ̊yÓ̊ Óy ¢ö˛›˛ÁÎ̊yÓ̊Ü%!ú ≤Ã Ï̂Î̊yãò £Î̊ ˆ¢Ü%!ú ò# Ï̂â˛ xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ É

WAN

WAN WAN

!â˛e 7.2 ı ~Ñ˛!›˛ ¢yïyÓ˚í £zr›˛yÓ˚ˆÏò›˛ Ñ˛yˆÏòÑ˛üò

WAN

LAN

LAN LAN
LAN

LAN

LAN

~Ñ˛Ñ˛ ̂ £yfi›˛

Ó˚yv˛z›˛yÓ˚ (Router)

ˆ£yfi›˛

ˆ£yfi›˛
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ˆõy Ï̂v˛õ (Modem) É ˆõy Ï̂v˛õ Ñ˛Ìy!›˛ £ú õv%̨ Ï̂ú›˛yÓ̊ ~ÓÇ !v˛ÈÙÈõv%̨ Ï̂ú›˛y Ï̂Ó̊Ó̊ (Modulator &
Demodulator) ~Ó̊ ¢Ç!«˛Æ Ó̊)̨ ô– xy¢ Ï̂ú ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢ Ï̂AÜ £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ õyïƒ Ï̂õ ÎÖò

xòƒ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢Ç Ï̂ÎyÜ ¢yïò Ñ˛Ó̊y £Î̊ ì˛Öò Á£z ¢Ç Ï̂ÎyÜ ÓƒÓfiÌy ˆ›˛!ú Ï̂ö˛yò úy£ẑ ÏòÓ̊

õyïƒˆÏõ £ˆÏÎ˚ ÌyˆÏÑ˛– !Ñ˛hs$˛ õ%ü!Ñ˛ú £ú Ñ˛!¡ôv˛z›˛yÓ˚ â˛ˆÏú !v˛!ã›˛yú !¢ÜòƒyˆÏúÓ˚ õyïƒˆÏõñ xyÓ˚

ˆ›˛!úˆÏö˛yˆÏòÓ˚ õyïƒˆÏõ ì˛Ìƒ xyîyò ≤Ãîyò £Î˚ xƒyòyúÜ xÌ≈yÍ PSTN (Public Switched
Telephone Network) ˛ôÂï!ì˛ Ï̂ì˛– ~£z î%!›˛ ˛ôÂï!ì˛ ¢¡ô)í≈ xyúyîy– ì˛y£z ~£z î%£ẑ ÏÎ̊Ó̊ ¢õß∫Î̊ á› Į̈y Ï̂ì˛£z ≤Ã Ï̂Î̊yãò £Î̊ ~Ñ˛!›˛ !Ó Ï̂ü°Ï

Îs˛f ÎyÓ˚ õyïƒ Ï̂õ xƒyòyúÜ !¢Üòƒyú Ï̂Ñ˛ !v˛!ã›˛y Ï̂ú ~ÓÇ !v˛!ã›˛yú Ï̂Ñ˛ xƒyòyúÜ !¢Üòƒy Ï̂ú ˛ô!Ó˚Óì≈̨ ò Ñ˛Ó˚y ÎyÎ˚– ˆõy Ï̂v˛õ £ú

~£zÓ̊)̨ ô ~Ñ˛!›˛ £ẑ ÏúÑ˛› Δ̨!òÑ˛ !v˛¶˛y£z¢– ÎyÓ̊ ≤Ãïyò Ñ˛yã £ú ˆ›˛!ú Ï̂ö˛yò ˆÌ Ï̂Ñ˛ xy¢y ¢Ç Ï̂Ñ˛ì˛ Ï̂Ñ˛ SxƒyòyúÜV Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˆÓyïƒ

!v˛!ã›˛yú ¢Ç Ï̂Ñ˛ Ï̂ì˛ ˛ô!Ó̊Ó!ì≈̨ ì˛ Ñ˛Ó̊y ~ÓÇ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ !v˛!ã›˛yú ¢Ç Ï̂Ñ˛ì˛ Ï̂Ñ˛ xƒyòyú Ï̂Ü Ó̊)̨ ôyhs˛!Ó̊ì˛ Ñ˛Ó̊y– ˆõy Ï̂v˛õ ¢yïyÓ̊íì˛ î%£z

ïÓ̊ Ï̂íÓ̊ £ Ï̂Î̊ Ìy Ï̂Ñ˛ı ~:›˛yÓ̊òyú ~ÓÇ £zr›˛yÓ̊òyú– ~:›˛yÓ̊òyú ˆõy Ï̂v˛õ Ï̂Ñ˛ ≤Ã Ï̂Î̊yãòõ Ï̂ì˛y Ö%̂ Ïú xòƒ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊

ˆÎ Ï̂£ì%̨  ~!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ Óy£ẑ ÏÓ̊ ¢ÇÎ%=˛ Ìy Ï̂Ñ˛– !Ñ˛hs$̨  £zr›˛yÓ̊òƒyú ˆõy Ï̂v˛õ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛õ £zv z̨!ò Ï̂›˛Ó̊ õ Ï̂ïƒ Ó¢y Ï̂òy

Ìy Ï̂Ñ˛– ˆõy Ï̂v˛ Ï̂õÓ̊ Ü!ì˛ !ò¶≈̨ Ó̊ Ñ˛ Ï̂Ó̊ ≤Ã!ì˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛ Ñ˛ì˛›˛y ˛ô!Ó̊õyí ˆv˛›˛y Óy ì˛Ìƒ ˛ôy‡˛y Ï̂òy ÎyÎ̊ ì˛yÓ̊ v z̨̨ ôÓ̊–

Ñ˛!¡ôv˛z›˛yÓ˚ É £zr›˛yÓ˚ˆÏò›˛ ˛ô!Ó˚ˆÏ¢ÏÓy ˛ôyÁÎ˚yÓ˚ ãòƒ ¢Ó≈≤ÃÌõ ≤ÃˆÏÎ˚yãò £ú ~Ñ˛!›˛ Ñ˛!¡ôv˛z›˛yÓ˚– ¶˛yˆÏúy ˛ô!Ó˚ˆÏ¢Óy ˛ôyÁÎ˚yÓ˚ ãòƒ

Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ˆÓ!ü £yã≈Î%=˛ ≤Ã Ï̂¢¢Ó̊ ~ÓÇ ˆÓ!ü RAM Ó̊ ≤Ã Ï̂Î̊yãò £Î̊–

≤Ã Ï̂Î̊yãò#Î̊ ¢ö˛›˛ÁÎ̊yÓ̊ É x Ï̂òÑ˛ ¢õÎ̊ ˆõy Ï̂v˛õ ~ÓÇ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ ¢Ç Ï̂ÎyÜ fiÌy˛ôò Ñ˛Ó̊yÓ̊ ãòƒ ì˛yÓ̊ v»̨ y£z¶˛yÓ̊ ¢ö˛›˛ÁÎ̊yÓ̊

£zò¢‰›˛ú Ñ˛Ó̊yÓ̊ ≤Ã Ï̂Î̊yãò £Î̊– xyÓ̊ ≤Ã Ï̂Î̊yãò £Î̊ Ó yv z̨!ãÇ Ï̂Î̊Ó̊ ãòƒ Ó yv z̨ãyÓ̊ Óy ¢yâ≈̨  £z!Oòñ ˆÎ!›˛ ~Ñ˛!›˛ ¢ö˛›˛ÁÎ̊yÓ̊ ˆ≤Ãy@˘Ãyõ–

Ó yv z̨ãyÓ˚ É Ó yv z̨ãyÓ̊ £ú ~Ñ˛ !Ó Ï̂ü°Ï ïÓ̊ Ï̂òÓ̊ ¢ö˛›˛ÁÎ̊yÓ̊ ˆ≤Ãy@˘Ãyõ ÎyÓ̊ ¢y£y Ï̂Îƒ Ö%Ó ¢£ Ï̂ã £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ õyïƒ Ï̂õ ì˛Ìƒ xò%¢rïy Ï̂òÓ̊

Ñ˛yã Ñ˛Ó̊y ÎyÎ̊– ˆÎõòÈÙÙÙÈˆÑ˛y Ï̂òy ~Ñ˛!›˛ !ò!î≈T˛ !Ó°ÏÎ̊ !ò Ï̂Î̊ Ñ˛yã Ñ˛Ó̊ Ï̂ì˛ Ñ˛Ó̊ Ï̂ì˛ xòƒ ˆÑ˛y Ï̂òy !Ó°ÏÎ̊ !ò Ï̂Î̊ xòƒ ˆÑ˛y Ï̂òy Á Ï̂Î̊Ó ˆ˛ô Ï̂ã

!Ü Ï̂Î˚ñ xyÓyÓ˚ xy Ï̂ÜÓ˚ !Ó°Ï̂ ÏÎ˚ Óy ˆ˛ô Ï̂ã !ö˛ Ï̂Ó˚ xy¢y £zì˛ƒy!î Ñ˛yãÜ%!ú Ñ˛Ó˚y ÎyÎ˚ Ó yv z̨ãy Ï̂Ó˚Ó˚ ¢y£y Ï̂Îƒ– Ó yv z̨ãy Ï̂Ó˚Ó˚ ≤Ãïyò Ñ˛yã

ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ Ñ˛y Ï̂äÈ ì˛ Ï̂ÌƒÓ̊ v z̨Í¢ ¢Ó̊ÓÓ̊y£ Ñ˛Ó̊y– ÎÖò £zv z̨ãyÓ̊ Ó yv z̨ãy Ï̂Ó̊Ó̊ õyïƒ Ï̂õ ˆÑ˛y Ï̂òy £zv z̨!òö˛õ≈ !Ó̊ Ï̂¢y¢≈ xy£z Ï̂v˛ò!›˛ö˛yÎ̊yÓ̊

(URL) ˆÑ˛ Î%=˛ Ñ˛ Ï̂Ó̊ò ì˛Öò£z Ó yv z̨ãy Ï̂Ó̊Ó̊ Ñ˛yã ü%Ó̊% £Î̊– v z̨îy£Ó̊í !£ Ï̂¢ Ï̂Ó ïÓ̊y ÎyÑ˛ ~Ñ˛!›˛ URL £ú http://scertwb org– ~£z

URL !›˛Ó̊ î%!›˛ xÇüñ ≤ÃÌõ xÇü!›˛ £ú http ~ÓÇ !mì˛#Î̊ xÇü!›˛ £ú scertwb.org ÎyÓ̊y ˛ôÓ̊fl˛ô Ï̂Ó̊Ó̊ ¢!£ì˛ :// ¢Ç Ï̂Ñ˛ì˛ !î Ï̂Î̊

!Ó¶˛=˛– ≤ÃÌõ xÇü!›˛Ó̊ xÌ≈ £ú ˆÎ ~ Ï̂«˛ Ï̂e ì˛Ìƒ (information) ˆÑ˛Óúõye Hypertext Transfer Protocol (HTTP) ÓƒÓ£yÓ̊

Ñ˛ Ï̂Ó̊£z ¢Ç@˘Ã£ Ñ˛Ó̊y Îy Ï̂Ó– ˆÎ Ï̂£ì%̨  £zr›˛yÓ̊ Ï̂ò›˛ ~Ñ˛!›˛ £yÓ̊˛ôyÓ̊ !õ!v˛Î̊y (Hyper media)ñ ~Öy Ï̂ò Hyper Text Markup Language
(HTML) ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊– Ñ˛y Ï̂ã£z £y£z̨ ôyÓ̊ ˆ›˛:›˛ ö˛Ó̊õƒy Ï̂›˛ ˆúÖy ì˛Ìƒ xyîyò ≤Ãîy Ï̂òÓ̊ ãòƒñ Á Ï̂Î̊Ó Ó yv z̨ãyÓ̊ Ï̂Ñ˛ Hypertext
transfer protocol (http) ÓƒÓ£yÓ̊ Ñ˛Ó̊y xyÓüƒÑ˛– CSS (Cascading Style Sheets) £ú xyÓ̊ ~Ñ˛!›˛ ˆ≤Ãy Ï̂›˛yÑ˛ú ÎyÓ̊ ¢y£y Ï̂Îƒ

Á Ï̂Î̊Ó Ó yv z̨ãyÓ̊ Á Ï̂Î̊ Ï̂Ó @˘Ãy!ö˛Ñ˛yú £zr›˛yÓ̊ Ï̂ö˛¢ ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ~£z ïÓ̊ Ï̂òÓ̊ Ó yv z̨ãyÓ̊ £ú Microsoft Internet Explorer,
Mozilla Fire Fox, Opera £zì˛ƒy!î– !mì˛#Î̊ xÇü!›˛ xÌ≈yÍ scertwb.org ̂ v˛y Ï̂õ Ï̂òÓ̊ (Domain) òyõ ̂ ÓyG˛yÎ̊–

¢yâ≈̨  £z!Oò É ¢yâ≈̨  £z!Oò £ú ~Ñ˛!›˛ ›%̨ ú Îy WWW ˆì˛ ¢!M˛ì˛ ì˛Ìƒ ˆÖ§yãyÓ̊ Ñ˛y Ï̂ã ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊– ˆÖ§yãyÓ̊ ˛ôÓ̊ ì˛ÌƒÜ%!ú ~Ñ˛!›˛

ì˛y!úÑ˛yÓ̊ õ Ï̂ì˛y v z̨̨ ôfiÌy!˛ôì˛ £Î̊ ˆÎ!›˛ Ï̂Ñ˛ Óúy £Î̊ hits– ≤ÃÌõ ¢yâ≈̨  £z!Oò ≤Ãhfl$̨ ì˛ Ñ˛ Ï̂Ó̊ò Úxƒyúyò ~õ Ï̂›˛ãÛ (Alan Emtage) 1990

¢y Ï̂ú ~ÓÇ ~£z ¢yâ≈̨  £z!O Ï̂òÓ̊ òyõ !äÈú ‘Archie’– ~Ó̊˛ôÓ̊ 1991 ˆì˛ xy Ï̂¢ Gopher ¢yâ≈̨  £z!Oò– Óì≈̨ õy Ï̂ò xy Ï̂Ó̊y òyòy ïÓ̊ Ï̂òÓ̊

¢yâ≈̨  £z!Oò xy Ï̂äÈ– ~ Ï̂îÓ̊ õ Ï̂ïƒ Ñ˛ Ï̂Î̊Ñ˛!›˛ £ú ÈÙÙÙÈ Netscape, yahoo, Google, MSN £zì˛ƒy!î– ¢yâ≈̨  £z!OòÜ%̂ Ïúy !ì˛ò!›˛ ïy Į̈̂ ô Ñ˛yã

Ñ˛ Ï̂Ó̊ÈÙÙÙÈ Á Ï̂Î̊Ó £zò Ï̂v˛!:Ç (Web Indexing), Ñ ̨ !úÇ (Crawling) ~ÓÇ ¢y!â≈̨ Ç (Searching)–
¢yâ≈̨  £z!Oò Á Ï̂Î̊Ó ˆ˛ô Ï̂ãÓ̊ ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛ Ï̂Ó̊ ãõy Ó̊y Ï̂Ö ~ÓÇ ì˛yÓ̊˛ô Ï̂Ó̊ ~£z ì˛ÌƒÜ%!ú html ~Ó̊ õyïƒ Ï̂õ £zv z̨ãy Ï̂Ó̊Ó̊ Ñ˛y Ï̂äÈ ˆ˛ôÔ§̂ ÏäÈ

ˆîÎ˚– Á Ï̂Î˚Ó Į̈̂ ôãÜ%̂ Ïúy ¢ÇÜ,£#ì˛ £Î˚ Á Ï̂Î˚Ó Ñ ̨ úy Ï̂Ó˚Ó˚ ¢y£y Ï̂Îƒ– x Ï̂òÑ˛ ¢õÎ˚ ~£z Ñ ̨ úyÓ˚Ü%̂ Ïúy Ï̂Ñ˛ Úfl˛ôy£zv˛yÓ˚Û Óúy £Î˚– Á Ï̂Î˚Ó

ˆ˛ô Ï̂ãÓ̊ ≤Ã Ï̂ì˛ƒÑ˛!›˛ ˆ˛ôã !Ó Ï̂Ÿ’°Ïí Ñ˛ Ï̂Ó̊ !Ñ˛¶˛y Ï̂Ó ¢)â˛# Óy ì˛y!úÑ˛y ˜ì˛!Ó̊ Ñ˛Ó̊y £ Ï̂Ó ì˛y !òï≈yÓ̊í Ñ˛Ó̊y Ï̂Ñ˛£z Óúy £Î̊ £zò Ï̂v˛!:Ç– ÎÖò

ˆÑ˛y Ï̂òy ÓƒÓ£yÓ̊Ñ˛yÓ̊# ¢yâ≈̨  £z!O Ï̂ò ˆÑ˛y Ï̂òy ì˛Ìƒ xò%¢rïyò Ñ˛ Ï̂Ó̊òñ ì˛Öò ¢yâ≈̨  £z!Oò ì˛yÓ̊ £zò Ï̂v˛: ~ ¢ÇÜ,£#ì˛ ì˛Ìƒ !Ó Ï̂Ÿ’°Ïí Ñ˛ Ï̂Ó̊

!â˛e 7.3 ı ̂ õyˆÏv˛õ
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~ÓÇ ~Ñ˛!›˛ ì˛y!úÑ˛y ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊ ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂Ñ˛ ˆîÎ̊– ì˛ Ï̂Ó ≤Ã Ï̂ì˛ƒÑ˛ ¢yâ≈̨  £z!O Ï̂òÓ̊ !òãfl ∫̨ !Ñ˛ä%È ˜Ó!üT˛ƒ xy Ï̂äÈ ÎyÓ̊ myÓ̊y ˆ¢ !‡˛Ñ˛ Ñ˛ Ï̂Ó̊

ˆÑ˛yò‰ ì˛Ìƒ ˆÓ!ü Ü%Ó̊%c˛ô)í≈ ~ÓÇ ˆÑ˛yò‰!›˛ Ñ˛õ Ü%Ó̊%c˛ô)í≈–

Ó yv z̨!ãÇ Óy ¢y!ö≈̨ Ç É Ó yv z̨!ãÇ Óy ¢y!ö≈̨ Ç Ñ˛ÌyÓ̊ xÌ≈ £ú xò%¢rïyò Ñ˛Ó̊y Óy ˆÖ§yãy– £zr›˛yÓ̊ Ï̂ò›˛ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ v˛y›˛y Óy ì˛Ìƒ xò%¢rïyò

Ñ˛Ó̊y£z £ú ˆò›˛ ¢y!ö≈̨ Ç– ˆÑ˛y Ï̂òy Ó yv z̨ãyÓ̊ Ï̂Ñ˛ ˆÑ˛y Ï̂òy ü∑ Óy £z!AÜì˛ !î Ï̂Î̊ !ò Ï̂î≈ü !î Ï̂ú Ó yv z̨ãyÓ̊ ì˛ Ï̂ÌƒÓ̊ ì˛y!úÑ˛y ˆîÎ̊– ~£z ì˛y!úÑ˛yÓ̊

¢y£y Ï̂Îƒ £zr›˛yÓ˚̂ Ïò Ï̂›˛ ì˛Ìƒ ÓyÓ˚ Ñ˛Ó˚y£z £ú ˆò›˛ ¢y!ö≈̨ Ç– £zr›˛yÓ˚̂ Ïò›˛ ~: Ï̂≤’yÓ˚yÓ˚ñ Ü%Üú ˆÑ ̨ yõñ ˆõy!ãúy ö˛yÎ˚yÓ˚ö˛: £zì˛ƒy!î ¢yâ≈̨

£z!O Ï̂òÓ̊ õyïƒ Ï̂õ ¢y!ö≈̨ Ç Ñ˛Ó̊y ÎyÎ̊–

7.4 £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ ÓƒÓ£yÓ̊ (Uses of Internet)
Óì≈̨ õy Ï̂ò ã#Ó Ï̂òÓ̊ ≤ÃyÎ̊ ≤Ã!ì˛!›˛ ˆ«˛ Ï̂e £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ ÓƒÓ£yÓ̊ Ñ ̨ õüÉ Ó,!Âï ˛ôy Ï̂FäÈ– ¢õyã ã#Ó Ï̂òÓ̊ !Ó!¶˛ß̈ ˆ«˛ Ï̂e £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ Ó£%ú

ÓƒÓ£yÓ̊ !Ó!¶˛ß̈ Ñ˛y Ï̂ã òyòy ¢%!Óïy ~ Ï̂ò !î Ï̂Î̊ Ï̂äÈ– ò# Ï̂â˛ £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ ÓƒÓ£yÓ̊ ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

!ü«˛y Ï̂«˛ Ï̂e É !ü«˛y Ï̂«˛ Ï̂e £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ ÓƒÓ£yÓ̊ ~Ñ˛ Î%Üyhs˛Ñ˛yÓ̊# ˛ô!Ó̊Óì≈̨ ò ~ Ï̂ò Ï̂äÈ– !Ó!Óï !ü«˛yõ)úÑ˛ Á Ü Ï̂Ó°Ïíyõ)úÑ˛ Ñ˛yãÑ˛ Ï̂õ≈Ó̊

ãòƒ ≤Ã Ï̂Î̊yãò#Î̊ ì˛Ìƒ¢õ)£ £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ õyïƒ Ï̂õ ¢Ç@˘Ã£ Ñ˛Ó̊y ÎyÎ̊– òyòy !Ó°Ï̂ ÏÎ̊Ó̊ Á˛ôÓ̊ ì˛Ìƒñ ≤ÃÓrïñ Ü Ï̂Ó°Ïíy˛ôe £zì˛ƒy!î !Ó!¶˛ß̈

ÁˆÏÎ˚Ó¢y£z›˛ ¢yâ≈˛ Ñ˛ˆÏÓ˚ Ö%Ó ¢£ˆÏã£z ˛ôyÁÎ˚y ÎyÎ˚– ˆîü!ÓˆÏîˆÏüÓ˚ !Ó!¶˛ß¨ !ü«˛y ≤Ã!ì˛¤˛yˆÏò ¶˛!ì≈˛ ¢ÇÑ ˛yhs˛ !Ó!¶˛ß¨ ì˛Ìƒ £zr›˛yÓ˚ˆÏò›˛

xyõyˆÏîÓ˚ £yˆÏì˛Ó˚ òyÜyˆÏú ~ˆÏò !îˆÏÎ˚ˆÏäÈ– ü%ï% ì˛y£z òÎ˚ !Ó!¶˛ß¨ ≤Ã!ì˛¤˛yˆÏò ¶˛!ì≈˛Ó˚ ãòƒ xòúy£zò xƒyv˛!õüˆÏòÓ˚ (On Line
admission) ̂ «˛ Ï̂e ö˛õ≈ !ö˛úy˛ô (Form Fill up), ö˛õ≈ ¢yÓ!õüò (Form submission) £zì˛ƒy!î á Ï̂Ó̊ Ó Ï̂¢ £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ õyïƒ Ï̂õ Ö%Ó

¢£ Ï̂ã Á o%ì˛ Ñ˛Ó̊y ¢Ω˛Ó– !ü«˛yÌ#≈Ó̊y £zr›˛yÓ̊ Ï̂ò›˛ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ !Ó!¶˛ß̈ ≤Ã!ì˛ Ï̂Îy!Üì˛yõ)úÑ˛ ˛ôÓ̊#«˛yÎ̊ SˆÎõò GRE, CATV xÇü !ò Ï̂ì˛

˛ôy Ï̂Ó̊ ~ÓÇ ˛ôÓ̊#«˛yÓ̊ ö˛úyö˛ú ãyò Ï̂ì˛ ˛ôy Ï̂Ó̊–

ÓƒÓ¢y ˆ«˛ Ï̂e É xyõy Ï̂îÓ̊ ˛ôäÈ® xò%ÎyÎ̊# ≤ÃyÎ̊ ¢õhfl˛ !ã!ò¢£z £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ õyïƒ Ï̂õ á Ï̂Ó̊ Ó Ï̂¢ ˆÑ˛òyÑ˛y›˛y Ñ˛Ó̊y ÎyÎ̊– £zr›˛yÓ̊ Ï̂ò›˛

ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ ˛ô,!ÌÓ#Ó̊ ˆÎ Ï̂Ñ˛y Ï̂òy ≤Ãyhs˛ ˆÌ Ï̂Ñ˛ ˛ôíƒ¢yõ@˘Ã# ˆÑ˛òy Ï̂Óâ˛y ¢Ω˛Ó– ~£z ïÓ̊ Ï̂òÓ̊ ÓƒÓ¢yÓy!íãƒ £zÈÙÈÑ˛õy¢≈ òy Ï̂õ ˛ô!Ó̊!â˛ì˛–

ˆÓ̊ú Á !Óõy Ï̂òÓ̊ !›˛!Ñ˛›˛ Ñ˛y›˛yÓ̊ ãòƒ ~ÓÇ ˆÑ˛y Ï̂òy ˆ£y Ï̂›˛ Ï̂úÓ̊ Ó̊%õ Ó%!Ñ˛Ç Ï̂Î̊Ó̊ ãòƒ £zr›˛yÓ̊ Ï̂ò›˛ ~Ñ˛!›˛ ¢y£yÎƒÑ˛yÓ̊# õyïƒõ– Ó#õyÓ̊

!≤Ã!õÎ̊yõñ £ẑ ÏúÑ˛!› Δ̨Ñ˛ !Óúñ ˆ›˛!ú Ï̂ö˛y Ï̂òÓ̊ !Óú £zì˛ƒy!î á Ï̂Ó̊ Ó Ï̂¢£z £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ õyïƒ Ï̂õ ãõy Ñ˛Ó̊y ÎyÎ̊– £zr›˛yÓ̊ Ï̂ò›˛ Óƒy!AÑ˛ÇÈÙÈ~Ó̊

õyïƒ Ï̂õ Óƒy Ï̂AÑ˛Ó̊ x Ï̂òÑ˛ Ñ˛yã£z á Ï̂Ó̊ Ó Ï̂¢£z Ö%Ó ¢£ Ï̂ã ¢¡ôß̈ Ñ˛Ó̊y ÎyÎ̊– !Ó!¶˛ß̈ ÓƒÓ¢y!Î̊Ñ˛ ≤Ã!ì˛¤˛yò ì˛y Ï̂îÓ̊ Óy!í Ï̂ãƒÓ̊ ≤Ã¢y Ï̂Ó̊Ó̊

ãòƒ !òãfl ∫̨ Á Ï̂Î̊Ó¢y£ẑ Ï›˛ Á Ï̂Î̊Ó ˆ˛ô Ï̂ãÓ̊ (web page) õyïƒ Ï̂õ ì˛y Ï̂îÓ̊ !Ó!¶˛ß̈ ˛ôíƒ ¢yõ!@˘ÃÓ̊ !ÓK˛y˛ôò ≤Ãîü≈ò Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

ˆÎyÜy Ï̂Îy Ï̂ÜÓ̊ õyïƒõ !£ Ï̂¢ Ï̂Ó É £zr›˛yÓ̊ Ï̂ò›˛ ˆÎyÜy Ï̂Îy Ï̂ÜÓ̊ ~Ñ˛!›˛ o%ì˛ñ ¢hfl˛y ~ÓÇ ãò!≤ÃÎ̊ õyïƒõ– £zÈÙÈˆõú ~Ó̊ õyïƒ Ï̂õ Ö%Ó Ñ˛õ

¢õ Ï̂Î̊ ~ÓÇ Ñ˛õ ÖÓ̊ Ï̂â˛ ˛ô,!ÌÓ#Ó̊ ~Ñ˛≤Ãyhs˛ ˆÌ Ï̂Ñ˛ xòƒ ≤Ãy Ï̂hs˛ ì˛Ìƒñ ˆõ Ï̂¢ãñ ö˛y£zú £zì˛ƒy!îÓ̊ xyîyò ≤Ãîyò Ñ˛Ó̊y ÎyÎ̊– ~ Ï̂«˛ Ï̂e ˆ≤ÃÓ˚Ñ˛

~ÓÇ ≤Ãy˛ôÑ˛ v z̨¶˛ Ï̂Î̊Ó̊£z ~Ñ˛!›˛ Ñ˛ Ï̂Ó̊ £zÈÙÈˆõú xƒy Ï̂v»̨ ¢ (e-mail address) ÌyÑ˛y ≤Ã Ï̂Î̊yãò £Î̊– £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ õyïƒ Ï̂õ ˆÎyÜy Ï̂Îy Ï̂ÜÓ̊

xyÓ̊ ~Ñ˛!›˛ ¢£ã v z̨̨ ôyÎ̊ £ú £zòfi›˛ƒyr›˛ ̂ õ Ï̂¢!ãÇ (Instant Messaging)– £z™›˛ƒyr›˛ ̂ õ Ï̂¢!ãÇ £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ ~õò ~Ñ˛!›˛ ¢y!¶≈̨ ¢ ÎyÓ̊

õyïƒ Ï̂õ ~Ñ˛ãò £zv z̨ãyÓ̊ (User) x˛ôÓ̊ ~Ñ˛ Óy ~Ñ˛y!ïÑ˛ £zv z̨ãy Ï̂Ó̊Ó̊ ¢ Ï̂AÜ ¢Ó̊y¢!Ó̊ ˆÎyÜy Ï̂ÎyÜ (real time communication)
fiÌy˛ôò Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ~ Ï̂«˛ Ï̂e ü%ï% ˆ›˛:›˛ ˆõ Ï̂¢ã òÎ̊ñ äÈ!Óñ !¶˛!v˛Á £zì˛ƒy!îÓ̊ xyîyò ≤Ãîyò Ñ˛Ó̊y ÎyÎ̊ ~ÓÇ ¶˛ Ï̂Î̊¢ Óy !¶˛!v˛Á â˛ƒy!›˛Ç

Ñ˛Ó̊y ÎyÎ̊– Whatsapp £ú ~Ñ˛!›˛ ãò!≤ÃÎ̊ £z™›˛ƒyr›˛ ˆõ Ï̂¢òãyÓ̊– £zr›˛yÓ̊ Ï̂ò Ï̂›˛ ˆ¢y¢ƒyú ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ (twitter, facebook) õyïƒ Ï̂õ

Órï%ÓyrïÓñ xyd#Î̊fl ∫̨ã Ï̂òÓ̊ ¢ Ï̂AÜ ˆÎõò ˆÎyÜy Ï̂ÎyÜ fiÌy˛ôò Ñ˛Ó̊y ÎyÎ̊ ˆì˛õò£z òì%̨ ò Órï%cÁ Ü Ï̂v˛̧ ˆì˛yúy ÎyÎ̊ ~ÓÇ !òãfl ∫̨ õì˛yõì˛Á

ãyòy Ï̂òy ÎyÎ̊– ~Ü%!ú äÈyv˛̧yÁ £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ ¢y£y Ï̂Îƒ ˆÎyÜy Ï̂Îy Ï̂ÜÓ̊ xòƒyòƒ õyïƒõ £ú £zr›˛yÓ̊ Ï̂ò›˛ ˆ›˛!ú Ï̂ö˛y!ò (Internet Tele-
phony)ñ Á Ï̂Î̊Ó Ñ˛òö˛y Ï̂Ó̊!™Ç (Web conferencing) £zì˛ƒy!î–

!Ó Ï̂òyî Ï̂ò É ¢õ Ï̂Î̊Ó̊ ¢ Ï̂AÜ ¢ Ï̂AÜ £zr›˛yÓ̊ Ï̂ò›˛ !Ó Ï̂òyî Ï̂òÓ̊ ~Ñ˛!›˛ x˛ô!Ó̊£yÎ≈ õyïƒõ !£ Ï̂¢ Ï̂Ó xyd≤ÃÑ˛yü Ñ˛ Ï̂Ó̊ Ï̂äÈ– xòúy£ẑ Ïò !Ó!¶˛ß̈

ˆÜõ‰ ˆÖúyñ Üyò Ï̂üyòyñ !¢ Ï̂òõy ˆîÖy £zì˛ƒy!î !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ ÓƒÓfiÌy Ó˚̂ ÏÎ˚̂ ÏäÈ £zr›˛yÓ˚̂ Ïò Ï̂›˛– !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ Á Ï̂Î˚Ó¢y£z›˛ Ó˚̂ ÏÎ˚̂ ÏäÈ

ˆÎÖyò ˆÌ Ï̂Ñ˛ !òÖÓ̊â˛yÎ̊ Óy ¢yõyòƒ ÖÓ̊ Ï̂â˛ Üyòñ !¶˛!v˛Áñ ˆÜõ¢ £zì˛ƒy!î v˛yv z̨ò Ï̂úyv˛ Ñ˛Ó̊y ÎyÎ̊– !Ó!¶˛ß̈ Ó£ẑ ÏÎ̊Ó̊ £zr›˛yÓ̊ Ï̂ò›˛ ¢Çfl˛ÒÓ̊í
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xòúy£ẑ Ïò ˛ôv˛̧y ÎyÎ˚ Óy x Ï̂òÑ˛ ˆ«˛ Ï̂e v˛yv z̨ò Ï̂úyv˛Á Ñ˛Ó˚y ÎyÎ˚– Óì≈̨ õy Ï̂ò !Ó!¶˛ß ̈ !›˛!¶˛ â˛ƒy Ï̂ò Ï̂úÓ˚ ¢y£z›˛ ˆÌ Ï̂Ñ˛ ì˛y Ï̂îÓ˚ !Ó!¶˛ß̈

xò%¤˛yò Á ˆî Ï̂Ö ˆòÁÎ̊y ¢Ω˛Ó˛ôÓ̊ £ Ï̂FäÈ–

¢Ó̊Ñ˛y!Ó̊ Ñ˛yãÑ˛ Ï̂õ≈ É !Ó!¶˛ß̈ ¢Ó̊Ñ˛y!Ó̊ îö‰̨ ì˛ Ï̂Ó̊Ó̊ Ñ˛yãÑ˛ Ï̂õ≈ £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ ≤Ã Ï̂Î̊yÜ Ö%Ó£z Ü%Ó̊%c˛ô)í≈ ¶)̨ !õÑ˛y !ò Ï̂Î̊ Ï̂äÈ– ≤ÃyÎ̊ ¢õhfl˛ ¢Ó̊Ñ˛y!Ó̊

!Ó¶˛y Ï̂ÜÓ̊ (Department) !òãfl ∫̨ Á Ï̂Î˚Ó¢y£z›˛ Ó˚̂ ÏÎ˚̂ ÏäÈ ˆÎÖyò ˆÌ Ï̂Ñ˛ ¢Ç!Ÿ’T˛ !Ó¶˛y Ï̂ÜÓ˚ Ñ˛yãÑ˛õ≈ ¢ÇÑ ̨ yhs˛ !Ó!Óï ì˛Ìƒy!îñ !Ó!¶˛ß̈

¢Ó̊Ñ˛y!Ó̊ Ñ˛y Ï̂ãÓ̊ x@˘ÃÜ!ì˛ £zì˛ƒy!î ¢¡ô Ï̂Ñ≈̨  á Ï̂Ó̊ Ó Ï̂¢£z xÓÜì˛ £ÁÎ̊y ÎyÎ̊– ~Ó̊ ö˛ Ï̂ú ¢Ó̊Ñ˛y!Ó̊ Ñ˛yãÑ˛ Ï̂õ≈Ó̊ fl ∫̨FäÈì˛yÁ ˆÎõò ˆÓ Ï̂v˛̧ Ï̂äÈ

ˆì˛õ!ò ¢yïyÓ˚í õyò%°ÏÁ !Ó!¶˛ß¨ ¢Ó˚Ñ˛y!Ó˚ ¢%ˆÏÎyÜ ¢%!Óïy ¢¡ôˆÏÑ≈˛ ãyòˆÏì˛ ˛ôyÓ˚ˆÏäÈ– v˛zîy£Ó˚ífl˛∫Ó˚)˛ôñ ˛ôy¢ˆÏ˛ôyˆÏ›≈˛Ó˚ ãòƒ xyˆÏÓîòñ

£zòÑ˛yõ ›˛ƒy: !Ó̊›˛yò≈ ãõy ˆîÁÎ̊y ¢Ó£z £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ õyïƒ Ï̂õ Ö%Ó ¢£ã Á ì˛yv˛̧yì˛y!v˛̧ Ñ˛Ó̊y ¢Ω˛Ó– ~äÈyv˛̧yÁ !Ó!¶˛ß̈ ¢Ó̊Ñ˛y!Ó̊ ¢ÇfiÌy

£zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ myÓ̊y ˛ôÓ̊fl˛ô Ï̂Ó̊Ó̊ õ Ï̂ïƒ ì˛ Ï̂ÌƒÓ̊ xyîyò ≤Ãîy Ï̂òÓ̊ õyïƒ Ï̂õ !ò Ï̂ã Ï̂îÓ̊ Ñ˛yãÑ˛ Ï̂õ≈Ó̊ xyÓ̊Á ¢õß∫Î̊ ¢yïò Ñ˛Ó̊ Ï̂ì˛ ˛ôyÓ̊ Ï̂äÈ–

7.4.1 £zòö˛Ó̊ Ï̂õüò v˛yv z̨ò Ï̂úy!v˛Ç (Information Downloading)
xyã Ï̂Ñ˛Ó̊ Î%Ü ì˛Ìƒ ≤ÃÎ%!=˛Ó̊ Î%Ü– ã#Ó Ï̂òÓ̊ ¢õhfl˛ ˆ«˛ Ï̂e£z ì˛ Ï̂ÌƒÓ̊ ¶)̨ !õÑ˛y xyã x˛ô!Ó̊¢#õ– ì˛Ìƒ ≤ÃÎ%!=˛Ó̊ Ñ ̨ õ!ÓÑ˛yü Á £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊

Óƒy˛ôÑ˛ ÓƒÓ£y Ï̂Ó̊Ó̊ ö˛ Ï̂ú ì˛Ìƒ xy£Ó̊í Á ì˛yÓ̊ ÓƒÓ£yÓ̊ Ö%Ó£z ¢£ã¢yïƒ £ Ï̂Î̊ v ẑ̨ Ï‡˛ Ï̂äÈ– xòƒyòƒ ˆ«˛ Ï̂eÓ̊ õì˛£z !ü«˛y Ï̂«˛ Ï̂e !Ó Ï̂ü°Ï Ñ˛ Ï̂Ó̊

!üü% !ü«˛yÎ̊ ~ÓÇ !üü%Ó̊ !ÓÑ˛y Ï̂ü £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ ÓƒÓ£yÓ̊ Ö%Ó£z v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ– £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ õyïƒ Ï̂õ !Óüyú ì˛Ìƒ¶˛y[˛yÓ̊ xyã xyõy Ï̂îÓ̊

£y Ï̂ì˛Ó̊ òyÜy Ï̂ú– ~£z !Ó˛ô%ú ì˛Ìƒ ¶˛y[˛yÓ̊ ˆÌ Ï̂Ñ˛ ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛ Ï̂Ó̊ !ü«˛í !üÖ Ï̂òÓ̊ ¢õhfl˛ hfl˛ Ï̂Ó̊£z ì˛y ÓƒÓ£yÓ̊ Ñ˛Ó̊yÓ̊ ö˛ Ï̂ú ˛ôy‡˛ƒÓ£ẑ ÏÎ̊Ó̊

¢#!õì˛ Ü!u˛ Ï̂Ñ˛ ¢£ Ï̂ã£z x!ì˛Ñ ̨ õ Ñ˛Ó̊y ¢Ω˛Ó˛ôÓ̊ £ Ï̂Î̊ Ï̂äÈ– ö˛ Ï̂ú !ü«˛ Ï̂Ñ˛Ó̊ ˆ«˛ Ï̂eÁ xyã !üü%õ Ï̂òÓ̊ !Ó!¶˛ß̈ ≤Ã Ï̂Ÿ¿Ó̊ v z̨_Ó̊ ˆîÁÎẙ ~ÓÇ

ì˛y Ï̂îÓ̊ !Ó!¶˛ß̈ !Ó°Ï̂ ÏÎ̊Ó̊ ≤Ã!ì˛ ˆÑ˛Ôì)̨ £ú !òÓ,_ Ñ˛Ó̊y ¢£ã¢yïƒ £ Ï̂Î̊ Ï̂äÈ– xyÓ̊ ~ ¢õhfl˛ !Ñ˛ä%È£z ~Ñ˛!›˛ !üü%Ó̊ õyò!¢Ñ˛ Á â˛y!Ó̊!eÑ˛ Ü‡˛ Ï̂ò

!Ó Ï̂ü°Ï Ü%Ó̊%c˛ô)í≈ ¶)̨ !õÑ˛y ˛ôyúò Ñ˛ Ï̂Ó̊– ì˛ Ï̂Ó £zr›˛yÓ̊ Ï̂ò›˛ ˆÌ Ï̂Ñ˛ ¢ÇÜ,£#ì˛ ì˛Ìƒ ¢!‡˛Ñ˛¶˛y Ï̂Ó !Ó Ï̂Ÿ’°Ïí Ñ˛ Ï̂Ó̊ ì˛y ˛ôy‡˛ƒ !Ó°ÏÎ̊ v z̨̨ ô Ï̂ÎyÜ# Ñ˛ Ï̂Ó̊

v z̨îy£Ó̊í Á ÎÌyÎÌ ÓƒyÖƒy ¢£ Ï̂Îy Ï̂Ü !ü«˛yÌ#≈Ó̊ Ñ˛y Ï̂äÈ ˛ô!Ó̊ Ï̂Óüò Ñ˛Ó̊ Ï̂ì˛ ˛ôyÓ̊ Ï̂ú ì˛ Ï̂Ó£z !Ó°ÏÎ̊Óhfl$̨  xyÓ̊Á ¢£ã Ï̂Óyïƒ £ Ï̂Î̊ v˛z‡˛ Ï̂Ó–

~£z Ü%Ó̊%îy!Î̊c xÓüƒ£z !ü«˛ Ï̂Ñ˛Ó̊–

£zr›˛yÓ̊ Ï̂ò›˛ ˆÌ Ï̂Ñ˛ ≤Ã Ï̂Î̊yãò#Î̊ ì˛Ìƒ £zv z̨¢y Ï̂Ó̊Ó̊ (User) Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ fiÌyòyhs˛!Ó̊ì˛ Ñ˛Ó̊y Ï̂Ñ˛£z v˛yv z̨ò Ï̂úyv˛ (download) Óúy £Î̊–

£zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ õyïƒ Ï̂õ ˆÎ ¢õhfl˛ ì˛Ìƒ v˛yv z̨ò Ï̂úyv˛ Ñ˛Ó˚y £Î˚ ì˛y ¢!‡˛Ñ˛¶˛y Ï̂Ó ¢M˛Î˚ Ñ˛ Ï̂Ó˚ Ó˚yÖ Ï̂ì˛ £Î˚ ¶˛!Ó°Ïƒ Ï̂ì˛ ÓƒÓ£y Ï̂Ó˚Ó˚ ãòƒ–

£zr›˛yÓ̊ Ï̂ò›˛ ˆÌ Ï̂Ñ˛ ì˛Ìƒ v˛yv z̨ò Ï̂úyv˛ Ñ˛Ó̊yÓ̊ ˛ôÂï!ì˛ ¢Ç Ï̂«˛ Į̈̂ ô ò# Ï̂â˛ xy Ï̂úyâ˛òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ É

• ≤ÃÌ Ï̂õ £zr›˛yÓ̊ Ï̂ò›˛ ~: Ï̂≤’yÓ̊yÓ̊ñ ˆõy!ãúy ö˛yÎ̊yÓ̊ ö˛:ñ Ü%Üú ˆÑ ̨ yõ Óy ~£z ãyì˛#Î̊ ˆÑ˛y Ï̂òy Á Ï̂Î̊Ó Ó yv z̨ãyÓ̊ Á Į̈̂ ôò (open) Ñ˛Ó̊ Ï̂ì˛

£ˆÏÓ–

• ˆÎ Á Ï̂Î̊Ó¢y£z›˛ ˆÌ Ï̂Ñ˛ ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ì˛yÓ̊ xƒy Ï̂v»̨ ¢ ãyòy ÌyÑ˛ Ï̂ú Á Ï̂Î̊Ó Ó yv z̨ãy Ï̂Ó̊Ó̊ xƒy Ï̂v»̨ ¢ Ó Ï̂: Á£z Á Ï̂Î̊Ó¢y£ẑ Ï›˛Ó̊

xƒy Ï̂v»̨ ¢ ›˛y£z̨ ô Ñ˛ Ï̂Ó˚ Enter key ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó Óy Go Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ì˛y£ Ï̂ú£z Á Ï̂Î̊Ó ¢y£z›˛!›˛ Ö%̂ Ïú Îy Ï̂Ó ~ÓÇ ˆ¢Öyò

ˆÌ Ï̂Ñ˛ ≤Ã Ï̂Î̊yãò#Î̊ ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛Ó̊y Îy Ï̂Ó–

• Á Ï̂Î̊Ó¢y£z›˛ Óy ˆ˛ôy›≈̨ y Ï̂úÓ̊ ¢!‡˛Ñ˛ xƒy Ï̂v»̨ ¢ ãyòy òy ÌyÑ˛ Ï̂ú xÓüƒ£z Ü%Üú Óy ~£z ãyì˛#Î̊ ˆÑ˛y Ï̂òy ¢yâ≈̨  £z!O Ï̂òÓ̊ ¢y£yÎƒ !ò Ï̂ì˛

£ˆÏÓ–

v z̨îy£Ó̊ífl ∫̨Ó̊)̨ ô õ Ï̂ò Ñ˛Ó̊y ÎyÑ˛ ˆÑ˛y Ï̂òy ~Ñ˛ãò £zv z̨ãyÓ̊ (user) ˛ô!ÿ˛õÓ Ï̂AÜÓ̊ National Council for Teacher Education Óy

NCTE myÓ˚y fl ∫̨#Ñ,̨ ì˛ teacher education ≤Ã!ì˛¤˛yò ˆÑ˛yòÜ%!ú ì˛y ãyò Ï̂ì˛ â˛yÎ˚– !Ñ˛hs$̨  £zv z̨ãy Ï̂Ó˚Ó˚ Á Ï̂Î˚Ó xƒy Ï̂v»̨ ¢ ãyòy ˆò£z–

~ Ï̂«˛ Ï̂e ˆÑ˛y Ï̂òy Á Ï̂Î̊Ó Ó yv z̨ãyÓ̊ Á Į̈̂ ôò (open) Ñ˛ Ï̂Ó̊ ˆÑ˛y Ï̂òy ¢yâ≈̨  £z!Oò ˆÎõò Ü%Ü%̂ ÏúÓ̊ xƒy Ï̂v»̨ ¢ xÌ≈yÍ www. google.com
!ú Ï̂Ö Enter key ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ú Ü%Ü%̂ ÏúÓ̊ ˆ£yõ ˆ˛ôã (Home page) Ö%̂ Ïú Îy Ï̂Ó– ¢yâ≈̨  Ó Ï̂: (Search Box)ÈÙÈ~ National Council
for Teacher Education ›˛y£z̨ ô Ñ˛ Ï̂Ó˚ google search Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó Óy Enter key ˆ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ¢ Ï̂AÜ ¢ Ï̂AÜ

Ñ˛!¡ôv˛z›˛yÓ˚ !fl˛;ˆÏòÓ˚ ≤ÃÌˆÏõ£z NCTE : National Council for Teacher Education ~ÓÇ ì˛yÓ˚ ÁˆÏÎ˚Ó xƒyˆÏv»˛¢
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www. ncte-india.org ≤Ãî!ü≈ì˛ £ Ï̂Ó– ~£z òy Ï̂õÓ̊ Á˛ôÓ̊ õyv z̨¢ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú NCTEÈÙÈÓ̊ Á Ï̂Î̊Ó¢y£z›˛!›˛ Ö%̂ Ïú Îy Ï̂Ó– ~ÓyÓ̊ ~£z

Á Ï̂Î̊Ó¢y£z›˛ ̂ Ì Ï̂Ñ˛ Recognised Institutes’’ !úAÑ˛ÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú Recognised Institutions ~£z ̂ ˛ôã!›˛ Ö%̂ Ïú Îy Ï̂Ó– ~£z Á Ï̂Î̊Ó

ˆ˛ô Ï̂ã Eastern Regional Committee Ó̊ xhs˛¶%≈̨ =˛ Recognized Institution’s List Ñ˛úy Ï̂õÓ̊ ‘‘I Agree’’ !úÇÑ Ę̀ÙÈ~ click Ñ˛Ó̊ Ï̂ú

List of Recognized Teacher Education Institutions (Eastern Region) ̂ ˛ôã!›˛ Ö%̂ Ïú Îy Ï̂Ó– ~Öy Ï̂ò Eastern RegionÈÙÈ~Ó̊

xhs˛¶%≈̨ =˛ Ó̊yãƒÜ%!úÓ̊ õ Ï̂ïƒ West Bengal ~Ó̊ Á˛ôÓ̊ õyv z̨¢ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú West Bengal ~Ó̊ D.EI.Ed, B.Ed., M.Ed., B.P.Ed
~ÓÇ M.P.Ed ~£z Teacher Education Course Ü%!úÓ̊ òyõ¢£ xyÓ̊ ~Ñ˛!›˛ ˆ˛ôã Ö%ú Ï̂Ó– ~Öò D.EI.EdÈÙÈ~Ó̊ Á˛ôÓ̊ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú

˛ô!ÿ˛õÓ Ï̂AÜÓ̊ NCTE fl ∫̨#Ñ,̨ ì˛ D.EI.Ed Ñ˛ Ï̂úãÜ%!úÓ̊ òyõ Á Recognition ¢ÇÑ ̨ yhs˛ !Ó!¶˛ß̈ ì˛Ìƒ ˛ôyÁÎ̊y Îy Ï̂Ó–

7.4.2 !ü«˛íÈÙÈ!üÖò ˛ôÂï!ì˛ Ï̂ì˛ Á Ï̂Î̊ Ï̂ÓÓ̊ ÓƒÓ£yÓ̊ (Uses of Web in Teaching Learning Process)
!ü«˛y Ï̂«˛ Ï̂e Á Ï̂Î̊ Ï̂ÓÓ̊ ÓƒÓ£yÓ̊ ü%ï% ãò!≤ÃÎ̊ òÎ̊ x Ï̂òÑ˛ Ï̂«˛ Ï̂e xyÓ!üƒÑ˛ £ Ï̂Î̊ v ẑ̨ Ï‡˛ Ï̂äÈ– Á Ï̂Î̊Óñ ì˛Ìƒ ¢Ç@˘Ã£ñ ì˛ Ï̂ÌƒÓ̊ xyîyò ≤Ãîyò Á

ì˛ Ï̂ÌƒÓ̊ ÓƒÓ£y Ï̂Ó̊Ó̊ ˆ«˛ Ï̂e ~õò ~Ñ˛ !Ó≤’Ó ~ Ï̂ò Ï̂äÈ Îy !ü«˛íÙÈ!üÖ Ï̂ò ~Ñ˛ òì%̨ ò õyey ¢Ç Ï̂Îy!ãì˛ Ñ˛ Ï̂Ó̊ Ï̂äÈ– xòƒ Ñ˛ÌyÎ̊ Óúy ÎyÎ̊

!ü«˛íÈÙÈ!üÖˆÏò ÁˆÏÎ˚ˆÏÓÓ˚ ÓƒÓ£yˆÏÓ˚Ó˚ ö˛ˆÏú Ü%íÜì˛ ~ÓÇ ˛ô!Ó˚õyíÜì˛ v˛zÍÑ˛°Ï≈ xˆÏòÑ˛Ü%í Ó,!Âï ˆ˛ôˆÏÎ˚ˆÏäÈ– ÁˆÏÎ˚ˆÏÓÓ˚ v˛zˆÏÕ‘ÖˆÏÎyÜƒ

˜Ó!üT˛ƒÜ%!úÓ˚ õ Ï̂ïƒ ¢Ó Ï̂â˛ Ï̂Î˚ Ü%Ó%̊c˛ô)í≈ £ú õy!Œ›˛!õ!v˛Î˚y ~ÓÇ £y£z̨ ôyÓ˚̂ Ï›˛:›˛ ~Ó˚ ÓƒÓ£yÓ˚– ì˛ Ï̂ÌƒÓ˚ v z̨̨ ôfiÌy˛ô Ï̂ò õy!Œ›˛!õ!v˛Î˚yÓ˚

£y£z̨ ôyÓ̊ ˆ›˛:›˛ñ £y£z̨ ôyÓ̊ !úÇÑ˛ ~ÓÇ x Ï̂›˛y Ï̂õ!›˛Ñ˛ ¢yâ≈̨  Á Ï̂Î̊Ó Ï̂Ñ˛ xyÓ̊Á x Ï̂òÑ˛ ˆÓ!ü õy!Œ›˛!õ!v˛Î̊y !ò¶≈̨ Ó̊ Ñ˛ Ï̂Ó̊ ì%̨ Ï̂ú Ï̂äÈ– ≤ÃÌyÜì˛ Ó£z

!ò¶≈̨ Ó̊ !ü«˛yÓƒÓfiÌyÓ̊ ˆÑ˛y Ï̂òy !Ó°ÏÎ̊ !ü«˛yÌ#≈Ó̊ Ñ˛y Ï̂äÈ Îì˛›˛y xyÑ˛°Ï≈í#Î̊ ˆ¢£z ~Ñ˛£z !Ó°ÏÎ̊ ÎÖò õy!Œ›˛!õ!v˛Î̊yÓ̊ õyïƒ Ï̂õ xÌ≈yÍ ˆ›˛:›˛ñ

äÈ!Óñ xƒy!ò Ï̂õüòñ ü∑ £zì˛ƒy!îÓ̊ ¢õß∫̂ ÏÎ̊ v z̨̨ ôfiÌy!˛ôì˛ Ñ˛Ó̊y £Î̊ ì˛Öò ì˛y !ü«˛yÌ#≈Ó̊ Ñ˛y Ï̂äÈ x Ï̂òÑ˛ ˆÓ!ü xyÑ˛°Ï≈í#Î̊ Á @˘Ã£í Ï̂ÎyÜƒ £ Ï̂Î̊

Á Ï̂‡˛– ˛ô,!ÌÓ#Ó̊ ˆÎ Ï̂Ñ˛y Ï̂òy ≤Ãy Ï̂hs˛Ó̊ ˆÎ Ï̂Ñ˛y Ï̂òy õyò%̂ Ï°ÏÓ̊ Ñ˛y Ï̂äÈ ˆ¢£z !ü«˛y ˆ˛ôÔ§̂ ÏäÈ ˆîÁÎ̊yÓ̊ ˆ«˛ Ï̂e ~Ñ˛õye !ÓÑ˛“ Á Ï̂Î̊Ó£z–

fl %̨Òúñ Ñ˛ Ï̂úã Óy !ÓŸª!Óîƒyú Ï̂Î̊ !â˛Ó̊yâ˛!Ó̊ì˛ ˆúÑ˛â˛yÓ̊ ≤ÃÌyÎ̊ !ü«˛yîyò !ü«˛yÌ#≈̂ ÏîÓ̊ !ü«˛yÜì˛ â˛y!£îy ˛ô%̂ ÏÓ̊y˛ô%!Ó̊ ˆõ›˛y Ï̂ì˛ ˛ôy Ï̂Ó̊ òy– ~£z

ÓƒÓfiÌyÎ̊ ¢Ñ˛ú hfl˛ Ï̂Ó̊Ó̊ !ü«˛yÌ#≈Ó̊ ¢yÓ≈ãò#ò xÇü@˘Ã£í Á ¢y!Ó≈Ñ˛¶˛y Ï̂Ó ¢Ω˛Ó˛ôÓ̊ £Î̊ òy– ˆÑ˛y Ï̂òy !ü«˛yÌ#≈ ì˛yÓ̊ ˛ô‡˛ò ˛ôy‡˛ Ï̂òÓ̊ Óy

Ü Ï̂Ó°ÏíyÓ̊ v z̨̨ ô Ï̂ÎyÜ# ì˛ÌƒyÓú# ˆÎõò Á Ï̂Î̊Ó ˆÌ Ï̂Ñ˛ Ö%§̂ Ïã !ò Ï̂ì˛ ˛ôy Ï̂Ó̊ ˆì˛õò£z Á Ï̂Î̊Ó î)Ó̊!ü«˛yÓ̊ (Distance Education) õyïƒõ

!£ Ï̂¢ Ï̂Ó xì˛ƒhs˘˛ ¢£yÎ̊Ñ˛– î)Ó̊!ü«˛y ≤Ã!ì˛¤˛yòÜ%!ú ì˛y Ï̂îÓ̊ !Ó!¶˛ß̈ ˆÑ˛y Ï̂¢≈Ó̊ !¢ Ï̂úÓy¢ñ ˆòy›˛ñ ˆúÑ˛â˛yÓ̊ £zì˛ƒy!î !òã !òã Á Ï̂ÎÓ̊¢y£ẑ Ï›˛Ó̊

õyïƒ Ï̂õ äÈyeäÈye# Ï̂îÓ̊ Ñ˛y Ï̂äÈ ˆ˛ôÔ§̂ ÏäÈ !î Ï̂ì˛ ˛ôy Ï̂Ó̊– ˆÑ˛y Ï̂òy !ü«˛y ≤Ã!ì˛¤˛y Ï̂òÓ̊ Á Ï̂Î̊Ó¢y£ẑ Ï›˛ Î!î e-learningÈÙÈÓ̊ ÓƒÓfiÌy Ìy Ï̂Ñ˛ ì˛y£ Ï̂ú

!ü«˛yÌ#≈ xòúy£zò ̂ úÑ˛â˛yÓ̊ (online lectures) ~ÓÇ Á Ï̂Î̊Ó ̂ Ó¢v‰̨  ̂ › Δ̨!òÇ Ï̂Î̊ (Web Based Training Óy WBT) xÇü !ò Ï̂ì˛ ̨ôy Ï̂Ó̊–

~£z ÓƒÓfiÌyÓ̊ Á˛ôÓ̊ !¶˛!_ Ñ˛ Ï̂Ó̊ Óì≈̨ õy Ï̂ò ˛ô,!ÌÓ#Ó̊ !Ó!¶˛ß̈ ˆî Ï̂ü ¶˛yâ%≈̨ Î̊yú £zv z̨!ò¶˛yÓ̊!¢!›˛ (Virtual University) ˜ì˛!Ó̊ £ Ï̂Î̊ Ï̂äÈ–

¶˛yâ%≈̨ Î̊yú £zv z̨!ò¶˛yÓ̊!¢!›˛ Ï̂ì˛ äÈyeäÈye# Ï̂îÓ̊ ¢Ó̊y¢!Ó̊ (physically) ˆÑ˛y Ï̂òy Ñœ̨ y Ï̂¢ v z̨̨ ô!fiÌì˛ ÌyÑ˛yÓ̊ ≤Ã Ï̂Î̊yãò ˛ô Ï̂v˛̧ òy– õy!Œ›˛!õ!v˛Î̊yñ

£y£z̨ ôyÓ̊!õ!v˛Î̊y ~ÓÇ ì˛Ìƒ ≤ÃÎ%!=˛Ó̊ ¢Ç!õ◊ Ï̂í xö‰̨  Ñ˛ƒy¡ôy¢ !›˛!â˛Ç (Off-Campus Teaching) xyã ¶˛yâ%≈̨ Î̊yú !›˛!â˛ÇÈÙÈ~ ˛ô!Ó̊Ó!ì≈̨ ì˛

£ Ï̂Î̊ Ï̂äÈ– ¶˛yâ%≈̨ Î̊yú Ñœ̨ y Ï̂¢ (Virtual Class) !ü«˛Ñ˛ÈÙÈ!ü«˛yÌ#≈Ó̊ õ Ï̂ïƒ ˛ôyÓ̊fl˛ô!Ó̊Ñ˛ õ Ï̂ì˛Ó̊ xyîyòÈÙÈ≤Ãîyò Á !Ñ ̨ Î̊yÈÙÈ≤Ã!ì˛!Ñ ̨ Î̊y x Ï̂òÑ˛ o%ì˛

¢Ω˛Ó £Î̊–

Óì≈̨ õy Ï̂ò !ü«˛Ñ˛ Óy !ü«˛yÌ#≈ !Ó!¶˛ß̈ OER Óy Open Educational Resources !òã ≤Ã Ï̂Î̊yã Ï̂ò ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ñ OER £ú

!ü«˛íñ !üÖò ~ÓÇ Ü Ï̂Ó°Ïíy ¢ÇÑ ̨ yhs˛ !Ó!¶˛ß̈ !Ó̊ Ï̂¢y Ï̂¢≈¢ (Resources) Îy ¢¡ô)í≈ !Óòyõ)̂ Ïúƒ Á Ï̂Î̊Ó ̂ Ì Ï̂Ñ˛ ̨ôyÁÎ̊y ÎyÎ̊ ~ÓÇ ≤Ã Ï̂Î̊yãòõì˛

ÓƒÓ£yÓ̊ Á ˆüÎ̊yÓ̊ Ñ˛Ó̊y ÎyÎ̊– ~£z ≤Ã¢ Ï̂AÜ v ẑ̨ ÏÕ‘Ö Ñ˛Ó̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊ Central Institute of Educational Technology (CIET),
NCERT ~ÓÇ ¶˛yÓ˚ì˛ ¢Ó˚Ñ˛yˆÏÓ˚Ó˚ õyòÓ ¢¡ôî v˛zß¨Î˚ò !Ó¶˛yˆÏÜÓ˚ ˆÎÔÌ v˛zˆÏîƒyˆÏÜ ˜ì˛!Ó˚ National Repository of Open
Educational Resources Óy NROER â˛yú% £ Ï̂Î̊ Ï̂äÈ13£z xyÜfi›˛ 2013 £ Ï̂ì˛– ~£z ¶˛y[˛yÓ̊ Óy Repository ˆì˛ fiÌyò ˆ˛ô Ï̂Î̊ Ï̂äÈ

!ÓîƒyúÎ˚ !ü«˛yÓ˚ ˆ«˛ Ï̂e ≤ÃyÌ!õÑ˛ ˆÌ Ï̂Ñ˛ v z̨Fâ˛õyïƒ!õÑ˛ hfl˛Ó˚ ˛ôÎ≈hs˛ !Ó!¶˛ß¨ !Ó°Ï̂ ÏÎ˚Ó˚ Á˛ôÓ˚ !Ó˚̂ Ï¢y¢≈– ≤ÃyÌ!õÑ˛¶˛y Ï̂Ó ~£z ì˛ÌƒyÓú#

£zÇ Ï̂Ó̊!ã Á !£!® Ï̂ì˛ ˛ôyÁÎ̊y Îy Ï̂FäÈ– ì˛ Ï̂Ó !Ó!¶˛ß̈ xyM˛!úÑ˛ ¶˛y°Ïy Ï̂ì˛Á Ö%Ó ü#á £z ~£z !Ó̊ Ï̂¢y¢≈ ˛ôyÁÎ̊y Îy Ï̂Ó– ì˛yäÈyv˛̧y Ó̊yãƒ hfl˛ Ï̂Ó̊Á

Repository ˜ì˛!Ó̊Ó̊ ˛ô!Ó̊Ñ˛“òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ Îy ãyì˛#Î̊ Repository Ó̊ ¢ Ï̂AÜ Î%=˛ Ñ˛Ó̊y £ Ï̂Ó– NROER ~Ó̊ Á Ï̂Î̊Ó xƒy Ï̂v»̨ ¢ £ú

nroer.in– Á Ï̂Î̊ Ï̂ÓÓ̊ xyÓ̊ ~Ñ˛!›˛ Ü%Ó̊%c˛ô)í≈ xÓîyò £ú News group– News group £ú ~Ñ˛!›˛ £zr›˛yÓ̊ Ï̂ò›˛ discussion forum
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ˆÎÖy Ï̂ò ¢î¢ƒÓ̊y (member) ˆÑ˛y Ï̂òy ~Ñ˛!›˛ !Ó°Ï̂ ÏÎ̊Ó̊ Á˛ôÓ̊ Óyì≈̨ y xyîyò ≤Ãîyò Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ˆ›˛Ñ˛!òÑ˛ƒyú ~ÓÇ òò‰ ˆ›˛Ñ˛!òÑ˛ƒyú

!Ó°ÏÎ˚Ñ˛ £yãyÓ˚ £yãyÓ˚ Newsgroup xy Ï̂äÈñ ÎyÓ˚ ¢î¢ƒÓ˚y ˆÑ˛y Ï̂òy ~Ñ˛!›˛ !Ó°Ï̂ ÏÎ˚Ó˚ Á˛ôÓ˚ xy Ï̂úyâ˛òyÎ˚ xÇü@˘Ã£í Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

~äÈyv˛̧yÁ Newsgroup ~Ó̊ ~Ñ˛ãò ¢î¢ƒ !Ó!¶˛ß̈ !Ó°Ï̂ ÏÎ̊Ó̊ Á˛ôÓ̊ ˆúÖy xy!›≈̨ Ñ‰̨ ú ˛ôv˛̧ Ï̂ì˛ Óy v˛yv z̨ò Ï̂úyv˛ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ ~ÓÇ !ò Ï̂ãÓ̊

xy!›≈̨ Ñ‰̨ ú post Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– Newsgroup ~Ó̊ õyïƒ Ï̂õ ~Ñ˛ãò ¢î¢ƒ ü%ï% !Ó!¶˛ß̈ !Ó°Ï̂ ÏÎ̊Ó̊ Á˛ôÓ̊ K˛yò xy£Ó̊í Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ ì˛y£z

òÎ̊ñ !Ó!¶˛ß̈ !Ó°Ï̂ ÏÎ̊Ó̊ v z̨̨ ôÓ̊ ì˛yÓ̊ õì˛yõì˛ ≤ÃîyòÁ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– Ñ˛!¡ôv z̨›˛yÓ̊ ˆò›˛ÁÎ̊y!Ñ≈̨ ÇÈÙÈ~Ó̊ xòƒì˛õ ãò!≤ÃÎ̊ ≤Ã Ï̂Î̊yÜÜ%!úÓ̊ õ Ï̂ïƒ

~Ñ˛!›˛ £ú ˛ô,!ÌÓ#Óƒy˛ô# ÓƒÓfiÌy Îy USENET òy Ï̂õ ˛ô!Ó̊!â˛ì˛–

!ü«˛ Ï̂Ñ˛Ó̊y !Ó!¶˛ß̈ Á Ï̂Î̊Ó !Ó̊ Ï̂¢y¢≈ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ !ü«˛í !üÖ Ï̂òÓ̊ ˆÎ ¢õhfl˛ Ñ˛yãÜ%!ú Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ ì˛y £úÈÙÙÙÈ

SÑ˛V ˛ôy‡˛Ñ ̨ õ ˜ì˛!Ó̊ Ñ˛Ó̊y–

SÖV ˛ôy‡˛ ˛ô!Ó̊Ñ˛“òy Ñ˛Ó̊y–

SÜV x¶˛#«˛y !òõ≈yí Á ≤Ã Ï̂Î̊yÜ Ñ˛Ó̊y–

SáV õ)úƒyÎ̊ò Ñ˛Ó̊y–

SàV !ò Ï̂î≈ü îyò Á !ü«˛í–

7.4.3 ˆÎyÜy Ï̂ÎyÜ Ó̊«˛yÎ̊ ~ÓÇ !ü«˛íÈ È!üÖò ÓƒÓfiÌyÎ̊ £zÈÙÈˆõú ~Ó̊ Ü%Ó̊%c (Importance of e-mail in Communication
and Teaching Learning System)
£zÈÙÈˆõú Óy £ẑ ÏúÑ˛› Δ̨!òÑ˛ ˆõú £zr›˛yÓ̊ Ï̂ò›˛ ˛ô!Ó̊ Ï̂¢ÏÓyÜ%!úÓ̊ õ Ï̂ïƒ xòƒì˛õ Ü%Ó̊%c˛ô)í≈ ~ÓÇ ¢Ó≈y!ïÑ˛ ÓƒÓ£,ì˛– £zr›˛yÓ̊ Ï̂ò›˛ Ï̂Ñ˛ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊

~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ˆÌ Ï̂Ñ˛ xòƒ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ ˆ≤Ã!Ó˚ì˛ £ẑ ÏúÑ˛› Δ̨!òÑ˛ Óyì≈̨ y£z £ú £zÈÙÈˆõú– xyÓ˚Á !Óhfl˛y!Ó˚ì˛¶˛y Ï̂Ó Óúy ÎyÎ˚ ˆÎ ~£z

£zÈÙÈˆõú ˛ô!Ó̊ Ï̂¢ÏÓyÓ̊ õyïƒ Ï̂õ Óƒ!=˛Ó̊ ¢y Ï̂Ì Óƒ!=˛Ó̊ Óy Óƒ!=˛Ó̊ ¢y Ï̂Ì ¢ÇfiÌyÓ̊ Óy ¢ÇfiÌyÓ̊ ¢y Ï̂Ì Óƒ!=˛Ó̊ !Ñ˛ÇÓy ¢ÇfiÌyÓ̊ ¢y Ï̂Ì ¢ÇfiÌyÓ̊

õ Ï̂ïƒ £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ myÓ̊y !Ó!¶˛ß̈ ≤ÃÑ˛y Ï̂Ó̊Ó̊ ì˛Ìƒ xyîyòÈÙÈ≤Ãîyò ¢Ω˛Ó £Î̊– ~£z ì˛Ìƒ ˆ›˛:‰›˛ñ äÈ!Ó £ Ï̂ì˛ ˛ôy Ï̂Ó̊ñ xyÓyÓ̊ x!v˛Á !¶˛!v˛Á

£ Ï̂ì˛ ˛ôy Ï̂Ó̊– £zÈÙÈˆõú xyîyò ≤Ãîy Ï̂òÓ̊ ˆ«˛ Ï̂e ˆ¶˛Ô Ï̂Üy!úÑ˛ î)Ó̊c ˆÑ˛y Ï̂òy Óyïy£z òÎ̊– ˆ≤ÃÓ̊Ñ˛ Á ≤Ãy˛ôÑ˛ ˛ô,!ÌÓ#Ó̊ ˆÎ ˆÑ˛y Ï̂òy ≤Ãy Ï̂hs˛£z

ÌyÑ%̨ ò òy ̂ Ñ˛ò ̂ ≤ÃÓ̊ Ï̂Ñ˛Ó̊ Óyì≈̨ y x!ì˛ o%ì˛ ≤Ãy˛ô Ï̂Ñ˛Ó̊ Ñ˛y Ï̂äÈ ̂ ˛ôÔ§̂ ÏäÈ ÎyÎ̊– ~ Ï̂«˛ Ï̂e ü%ï%õye ̂ ≤ÃÓ̊Ñ˛ Á ≤Ãy˛ô Ï̂Ñ˛Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊

¢ Ï̂AÜ Î%=˛ ÌyÑ˛ Ï̂ì˛ £ Ï̂Ó ~ÓÇ v z̨¶˛ Ï̂Î̊Ó̊£z £zÈÙÈˆõú xƒy Ï̂v»̨ ¢ (e-mail address) ÌyÑ˛ Ï̂ì˛ £ Ï̂Ó– £zÈÙÈˆõú ÓƒÓ£y Ï̂Ó̊Ó̊ ¢%!Óïy Á x¢%!Óïy

ò# Ï̂â˛ Óí≈òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ –

£zÈÙÈˆõú ÓƒÓ£y Ï̂Ó̊Ó̊ ¢%!Óïy É

SÑ˛V £zÈÙÈˆõ Ï̂úÓ̊ õyïƒ Ï̂õ ì˛Ìƒ ˛ôy‡˛y Ï̂òy Ö%Ó£z ¢£ã ~ÓÇ ~!›˛ xì˛ƒhs˛ o%ì˛ ˆ≤ÃÓ̊í Ñ˛Ó̊y ÎyÎ̊–

SÖV £zÈÙÈˆõú ˆ≤ÃÓ̊ Ï̂íÓ̊ ÖÓ̊â˛ Ö%Ó£z Ñ˛õ–

SÜV ˆ≤Ã!Ó̊ì˛ ì˛Ìƒ ≤Ãy˛ô Ï̂Ñ˛Ó̊ Ñ˛y Ï̂äÈ !‡˛Ñ˛õì˛ ˆ˛ô§Ô Ï̂äÈ Ï̂äÈ !Ñ˛ òy ì˛y ¢ Ï̂AÜ ¢ Ï̂AÜ ãyòy ÎyÎ̊ñ Î!î òy ˆ˛ôÔ§äÈyÎ̊ ì˛y£ Ï̂ú ì˛y ˛ô%òÓ̊yÎ̊ ˛ôy‡˛y Ï̂òy

¢Ω˛Ó–

SáV ≤Ãy˛ôÑ˛ ̂ ÎÖy Ï̂ò£z ÌyÑ%̨ ò òy ̂ Ñ˛ò !ò Ï̂ãÓ̊ ̂ õú Ó: (mail box) Ö%̂ Ïú !â˛!‡˛ ̨ ôv˛̧ Ï̂ì˛ ̨ ôy Ï̂Ó̊ò ~ÓÇ v z̨_Ó̊ (Reply) ̨ ôy‡˛y Ï̂ì˛ ̨ ôy Ï̂Ó̊ò–

SàV ~Ñ˛£z Óyì≈̨ y ~Ñ˛¢ Ï̂AÜ ~Ñ˛y!ïÑ˛ Óƒ!=˛ Ï̂Ñ˛ ˛ôy‡˛y Ï̂òy ÎyÎ̊– ˆ¢ Ï̂«˛ Ï̂e ÓyÓ̊ÓyÓ̊ ˆúÖyÓ̊ ≤Ã Ï̂Î̊yãò £Î̊ òyñ ü%ï%õye £zÈÙÈˆõú xƒy Ï̂v»̨ ¢

ˆúÖyÓ˚ ≤ÃˆÏÎ˚yãò £Î˚–

Sâ˛V ˛ôy¢ÁÎ̊yv≈̨  ¢%Ó̊«˛y ÌyÑ˛yÎ̊ £zÈÙÈˆõú Óyì≈̨ y x Ï̂òÑ˛ ˆÓ!ü !òÓ̊y˛ôî– ˆÎ ˆÑ˛v z̨ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ Ó Ï̂¢ x Ï̂òƒÓ̊ ˆõú Ó: (mail box)
Ö%ú Ï̂ì˛ ˛ôy Ï̂Ó̊ òy–

SäÈV !îò Óy Ó̊y Ï̂ì˛Ó̊ ˆÎ Ï̂Ñ˛y Ï̂òy ¢õÎ̊ £zÈÙÈˆõ Ï̂úÓ̊ xyîyò ≤Ãîyò Ñ˛Ó̊y ÎyÎ̊–
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SãV £zÈÙÈˆõú Óyì≈̨ yÓ̊ ¢y Ï̂Ì ˆ›˛:‰›˛ ö˛y£zúñ fl˛Òƒyò Ñ˛Ó̊y Ñ˛yÜãñ äÈ!Ó !Ñ˛ÇÓy ˆÑ˛y Ï̂òy x!v˛Á Óy !¶˛!v˛Á xƒy›˛yâ˛ Ï̂õr›˛ (Attachment)
!£¢yˆÏÓ ˛ôy‡˛yˆÏòy ÎyÎ˚–

SG˛V ≤Ãy˛ô Ï̂Ñ˛Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊ £zr›˛yÓ̊ Ï̂ò›˛ ¢Ç Ï̂ÎyÜ ˆÌ Ï̂Ñ˛ !Ó!FäÈß̈ ÌyÑ˛ Ï̂úÁ ì˛yÓ̊ ˆõú Ó: (mailbox)ÈÙÈ~ Óyì≈̨ y ˆfi›˛yÓ̊ £ Ï̂Î̊ Ìy Ï̂Ñ˛–

ˆ¢ãòƒ ˆõú ˛ôy‡˛y Ï̂òyÓ̊ ¢õÎ̊ ˆ≤ÃÓ̊Ñ˛ Ï̂Ñ˛ !â h̨s˛y Ñ˛Ó̊ Ï̂ì˛ £Î̊ òy ≤Ãy˛ôÑ˛ ˙ õ)£%̂ Ïì≈̨  £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ ¢y Ï̂Ì Î%=˛ xy Ï̂äÈ !Ñ˛ òy–

S~åV £zÈÙÈˆõúÜ%!ú î#á≈!îò ï Ï̂Ó̊ mail box (inbox)ÈÙÈ~ ¢M˛Î̊ Ñ˛ Ï̂Ó̊ Ó̊yÖy ÎyÎ̊–

S›˛V ≤Ã Ï̂Î̊yãò xò%ÎyÎ̊# ˆÎ ˆÑ˛y Ï̂òy £zÈÙÈˆõú ~Ó̊ !≤Ãr›˛ (Print) ˆòÁÎ̊y ÎyÎ̊–

£zÈÙÈˆõ Ï̂úÓ̊ ÓƒÓ£y Ï̂Ó̊Ó̊ x¢%!Óïy É

SÑ˛V Ö%Ó Ó Ï̂v˛̧y £zÈÙÈˆõú Óyì≈̨ y Óy !Óüyú xyÎ̊ì˛ Ï̂òÓ̊ ì˛Ìƒ xƒy›˛yâ˛ Ï̂õr›˛ !£¢y Ï̂Ó ˛ôy‡˛y Ï̂òy ≤ÃyÎ̊ x¢Ω˛Ó–

SÖV ˆò›˛ÁÎ̊yÑ≈̨  !¢ Ï̂fi›˛ Ï̂õ ¢õ¢ƒy ÌyÑ˛ Ï̂ú £zÈÙÈˆõú ˆ≤ÃÓ̊ Ï̂íÓ̊ Ü!ì˛ x Ï̂òÑ˛ ï#Ó̊ £ Ï̂ì˛ ˛ôy Ï̂Ó̊–

SÜV £zÈÙÈˆõˆÏúÓ˚ õyïƒˆÏõ ì˛Ìƒ xyîyò≤ÃîyˆÏòÓ˚ ¢õÎ˚ !Ó!¶˛ß¨ Ñ˛!¡ôv˛z›˛yÓ˚ ¶˛y£zÓ˚yˆÏ¢Ó˚ myÓ˚y £zv˛zãyˆÏÓ˚Ó˚ Ñ˛!¡ôv˛z›˛yÓ˚ xyÑ ˛yhs˘˛

(affected) £ Ï̂ì˛ ˛ôy Ï̂Ó̊ ~ÓÇ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ «˛!ì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó̊–

SáV £zÈÙÈˆõú xƒyÑ˛yv z̨r›˛ ˆÌ Ï̂Ñ˛ úÜ xyv z̨›˛ (logout) òy Ñ˛Ó̊ Ï̂ú xòƒ ˆÑ˛v z̨ ˆ¢!›˛ x¢î‰ v ẑ̨ Ïj Ï̂üƒ ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

7.4.3.1 £ẑ Ïõú xƒy Ï̂v»̨ ¢

¢yïyÓ̊í !â˛!‡˛˛ôe ˛ôy‡˛y Ï̂ì˛ ˆÎõò ~Ñ˛!›˛ !‡˛Ñ˛yòyÓ̊ ≤Ã Ï̂Î̊yãò £Î̊ !‡˛Ñ˛ ˆ¢Ó̊Ñ˛õ£z £zÈÙÈˆõú ˆ≤ÃÓ̊í Óy @˘Ã£í Ñ˛Ó̊yÓ̊ ãòƒ ~Ñ˛!›˛ !ò!î≈T˛

xƒy Ï̂v»̨ ¢ Óy !‡˛Ñ˛yòyÓ̊ ≤Ã Ï̂Î̊yãò £Î̊– ~ Ï̂Ñ˛£z £zÈÙÈˆõú xƒy Ï̂v»̨ ¢ (e-mail address) Óy ¢Ç Ï̂«˛ Į̈̂ ô e-mail Id Óúy £Î̊– x Ï̂òÑ˛ Á Ï̂Î̊Ó¢y£z›˛

xy Ï̂äÈ ˆÎÖy Ï̂ò e-mail Id ˜ì˛!Ó̊ Ñ˛Ó̊y ÎyÎ̊ñ ˆÎõòÈÙÙÙÈwww.yahoo.com, www.rediffmail.com £zì˛ƒy!î– ~£z Á Ï̂Î̊Ó¢y£z›˛Ü%!ú

ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ !Óòy ÖÓ̊ Ï̂â˛ e-mail Id ˜ì˛!Ó̊ Ñ˛Ó̊y ÎyÎ̊– ~Öy Ï̂ò v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ ˆÎ e-mail IdÈÙÈÓ̊ ≤Ã!ì˛!›˛ x«˛Ó̊ £zÇ Ï̂Ó̊!ã ˆäÈy Ï̂›˛y £y Ï̂ì˛Ó̊

(lower case letter) £ÁÎ̊y ÓyN˛ò#Î̊– e-mail Id £ú ~Ñ˛!›˛ fl ∫̨ì˛s f̨ xƒy Ï̂v»̨ ¢ xÌ≈yÍ ~Ñ˛y!ïÑ˛ Óƒ!=˛Ó̊ ~Ñ˛£z e-mail Id ÌyÑ˛ Ï̂ì˛ ̨ ôy Ï̂Ó˚

òy– ~Ñ˛!›˛ ¢¡ô)í≈ e-mail IdÈÙÈÓ̊ î%!›˛ xÇü Óì≈̨ õyò– ÎÌyÈÙÙÙÈ

(i) £zv z̨ãy Ï̂Ó̊Ó̊ òyõ (user name) Á
(ii) ˆv˛y Ï̂õ Ï̂òÓ̊ òyõ (Domain name)
v z̨̨ ô!Ó̊v z̨=˛ xÇü î%!›˛ @ Sxƒy›˛ Óy atV !â˛ Ï̂£´Ó̊ myÓ̊y ˛ô,ÌÑ˛ Ñ˛Ó̊y £Î̊– £zv z̨ãyÓ̊ ˆòõ (user name) Óƒ!=˛ Óy ¢ÇfiÌyÓ̊ ˛ô!Ó̊!â˛!ì˛ !ò Ï̂î≈ü

Ñ˛ Ï̂Ó̊ !Î!ò ˆõú!›˛Ó̊ ˆ≤ÃÓ̊Ñ˛ Óy ≤Ãy˛ôÑ˛– £zv z̨ãyÓ̊ ˆòõ xÓüƒ£z ˆÑ˛y Ï̂òy ˆú›˛yÓ̊ (letter) myÓ̊y ü%Ó̊% £Î̊ ~ÓÇ ~Ó̊ ¢y Ï̂Ì ˆÎ Ï̂Ñ˛y Ï̂òy ¢ÇÖƒyñ

!˛ô!Ó̊Î̊v˛ Á !Ñ˛ä%È ˆfl˛ôüyú Ñ˛ƒy Ï̂Ó̊Ñ˛›˛yÓ̊ ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊ñ !Ñ˛hs$̨  ˆÑ˛y Ï̂òy Ñ˛õy Óy ˆfl˛ô¢ £zv z̨ãyÓ̊ ˆò Ï̂õÓ̊ õ Ï̂ïƒ ÓƒÓ£yÓ̊ Ñ˛Ó̊y ÎyÎ̊ òy–

ˆv˛y Ï̂õò ˆòõ myÓ̊y Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛õ!›˛ !ò Ï̂î≈!üì˛ £Î̊ ˆÎÖy Ï̂ò £zv z̨ãy Ï̂Ó̊Ó̊ xƒyÑ˛yv z̨r›˛ xy Ï̂äÈ– xòƒ Ñ˛ÌyÎ̊ ~!›˛ e-mail ¢y!¶≈̨ ¢

≤ÃîyòÑ˛yÓ̊#Ó̊ ˛ô!Ó̊!â˛!ì˛K˛y˛ôÑ˛ Id– v z̨îy£Ó̊í !£ Ï̂¢ Ï̂Ó Óúy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊ roy_abir 1975@rediffmail.com £ú ~Ñ˛!›˛ e-mail Id–

~Öy Ï̂ò roy_abir 1975 £ú £zv z̨ãyÓ̊ ˆòõñ rediffmail.com £ú ˆv˛y Ï̂õò ˆòõ ~ÓÇ com £ú ˆv˛y Ï̂õ Ï̂òÓ̊ ≤ÃÑ,̨ !ì˛– Ñ˛Ö Ï̂òy Ñ˛Ö Ï̂òy

ˆv˛y Ï̂õò ˆò Ï̂õÓ̊ ˛ô Ï̂Ó̊ xyÓyÓ̊ v˛›˛ S.V !î Ï̂Î̊ Ñ˛y!r› Δ̨ ˆÑ˛yv˛ ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó̊ñ ˆÎõò arka2010@yahoo.co.in–

7.4.3.2 £ẑ Ïõ Ï̂ú ÓƒÓ£,ì˛ !Ó°ÏÎ̊¢õ)£ (Buttons/Options used in E-mail)
£zÈÙÈˆõú ˆ˛ôã Á Į̈̂ ôò Ñ˛Ó̊ Ï̂ú ˆÎ ¢õhfl˛ Óy›˛òÜ%!ú î,üƒõyò £ Ï̂Ó ~ÓÇ ˙ ¢õhfl˛ Óy›˛òÜ%!ú Ñ˛# v ẑ̨ Ïj Ï̂üƒ ÓƒÓ£,ì˛ £Î̊ ˆ¢ ¢¡ô Ï̂Ñ≈̨  ò# Ï̂â˛

xy Ï̂úyÑ˛˛ôyì˛ Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ É

• New Message/Write/Compose É ˆÑ˛y Ï̂òy òì%̨ ò ˆõú !úÖ Ï̂ì˛ £ Ï̂ú £zÈÙÈˆõú ¢ö‰̨ ›˛ÁÎ̊y Ï̂Ó̊Ó̊ ˆõò% Óy ›%̨ úÓyÓ̊ ˆÌ Ï̂Ñ˛ New
Message/New Mail/Write/Compose £zì˛ƒy!î Ï̂ì˛ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú !ò Ï̂â Į̈Ó̊ !â˛ Ï̂eÓ̊ õ Ï̂ì˛y ~Ñ˛!›˛ v z̨£ẑ Ïu˛y Ö%̂ Ïú Îy Ï̂Ó– ~Öy Ï̂ò £zv z̨ãyÓ̊

(user) ì˛yÓ̊ ≤Ã Ï̂Î̊yãò xò%ÎyÎ̊# ˆõ Ï̂úÓ̊ !Ó°ÏÎ̊Óhfl$̨  !úÖ Ï̂ì˛ ˛ôy Ï̂Ó̊–
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• TO É ≤Ãy˛ô Ï̂Ñ˛Ó̊ £zÈÙÈˆõú xƒy Ï̂v»̨ ¢ ~£z á Ï̂Ó̊ !úÖ Ï̂ì˛ £Î̊–

• CC É ~Ó̊ ˛ô%̂ ÏÓ̊y Ñ˛Ìy!›˛ £ú Ñ˛yÓ≈ò Ñ˛!˛ô (Carbon Copy)– ~Ñ˛!›˛ ˆõú ~Ñ˛y!ïÑ˛ ≤Ãy˛ô Ï̂Ñ˛Ó̊ Ñ˛y Ï̂äÈ ˛ôy‡˛y Ï̂ì˛ £ Ï̂ú õ%Öƒ ≤Ãy˛ô Ï̂Ñ˛Ó̊

e-mail Id !›˛ TO á Ï̂Ó̊ !ú Ï̂Ö Óy!Ñ˛ Ï̂îÓ̊ e-mail Id Ü%!ú CCÈÙÈá Ï̂Ó̊ Ñ˛õy !î Ï̂Î̊ ˛ô,ÌÑ˛ Ñ˛ Ï̂Ó̊ ˆúÖy £Î̊–

• BCC É ~£z ü Ï̂∑Ó̊ ̨ô%̂ ÏÓ̊y Ñ˛Ìy!›˛ £ú Óœy£zu˛ Ñ˛yÓ≈ò Ñ˛!˛ô (Blind Carbon Copy)– ~Öy Ï̂òÁ ~Ñ˛y!ïÑ˛ ≤Ãy˛ô Ï̂Ñ˛Ó̊ e-mail Id ¢õ)£

Ñ˛õy !î Ï̂Î˚ ˆúÖy £Î˚– ì˛ Ï̂Ó CCÈÙÈˆì˛ ˆÎõò ≤Ãy˛ôÑ˛ ì˛y Ï̂Ñ˛ äÈyv˛̧y xyÓ˚ Îy Ï̂îÓ˚ ~Ñ˛£z £zÈÙÈˆõú ˛ôy‡˛y Ï̂òy £ Ï̂Î˚̂ ÏäÈ ì˛y Ï̂îÓ˚

xƒy Ï̂v»̨ ¢ ˆîÖ Ï̂ì˛ ˛ôyÎ̊ñ !Ñ˛hs$̨  BCCÈÙÈˆì˛ ≤Ãy˛ôÑ˛ ü%ï% !ò Ï̂ãÓ̊ ˆõú xƒy Ï̂v»̨ ¢!›˛ ˆîÖ Ï̂ì˛ ˛ôyÎ̊–

• Subject É ~£z á Ï̂Ó̊ ¢Ç Ï̂«˛ Į̈̂ ô £zÈÙÈˆõú Óyì≈̨ yÓ̊ !Ó°ÏÎ̊Óhfl$̨  ˆúÖy £Î̊–

• Attachment É £zÈÙÈˆõ Ï̂úÓ̊ ¢ Ï̂AÜ xòƒ ˆÑ˛y Ï̂òy ˆ›˛:›˛ ö˛y£zúñ äÈ!Óñ fl˛Òƒyò Ñ˛Ó̊y v˛Ñ%̨ Ï̂õr›˛ £zì˛ƒy!î ¢ÇÎ%=˛ Ñ˛ Ï̂Ó̊ ˛ôy‡˛y Ï̂òy £ Ï̂ú ì˛y Ï̂Ñ˛

xƒy›˛yâ˛ Ï̂õr›˛ Ó Ï̂ú ~ÓÇ ~£z ïÓ̊ Ï̂òÓ̊ ˆÑ˛y Ï̂òy xƒy›˛yâ˛ Ï̂õr›˛ ˛ôy‡˛y Ï̂ì˛ £ Ï̂ú Attachment Option !›˛ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚

˛ôy‡˛yˆÏòy £Î˚–

• Send É ˆõú ˆúÖyÓ̊ ˛ôÓ̊ ~£z Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú £zÈÙÈˆõú ≤Ãy˛ô Ï̂Ñ˛Ó̊ !‡˛Ñ˛yòyÎ̊ ˆ˛ôÔ§̂ ÏäÈ ÎyÎ̊–

• Inbox É ˆÑ˛y Ï̂òy ≤Ãy˛ô Ï̂Ñ˛Ó̊ Ñ˛y Ï̂äÈ xy¢y ¢õhfl˛ ˆõúÜ%!ú ~£z fiÌy Ï̂ò ~Ñ˛!›˛ ì˛y!úÑ˛y Óy !ú Ï̂fi›˛Ó̊ xyÑ˛y Ï̂Ó̊ ãõy £Î̊–

• Outbox É ~Ñ˛!›˛ £zÈÙÈˆõú send Ñ˛Ó̊yÓ̊ ¢õÎ̊ ˆ¢£z õ%£)̂ Ïì≈̨  ˆÑ˛y Ï̂òy Ñ˛yÓ̊ Ï̂í £zr›˛yÓ̊ Ï̂ò›˛ ¢Ç Ï̂ÎyÜ !Ó!FäÈß̈ £ Ï̂ú ì˛y outboxÈÙÈ~ ãõy

£Î̊– £zr›˛yÓ̊ Ï̂ò›˛ ¢Ç Ï̂ÎyÜ â˛yú% £ Ï̂ú outbox ˆÌ Ï̂Ñ˛ ˆõúÜ%!ú ˛ô%òÓ̊yÎ̊ send £ Ï̂Î̊ ÎyÎ̊–

• Sent Item É ˆÎ ¢Ñ˛ú ˆõú ≤Ãy˛ô Ï̂Ñ˛Ó̊ Ñ˛y Ï̂äÈ ˛ôy‡˛y Ï̂òy £ Ï̂Î̊ Ï̂äÈ ˆ¢Ü%!úÓ̊ ~Ñ˛!›˛ Ñ˛ Ï̂Ó̊ Ñ˛!˛ô ~£z Ó Ï̂: ~ Ï̂¢ ãõy £Î̊–

• Trash É Inbox, Outbox Óy Sent Item ̂ Ì Ï̂Ñ˛ õ%̂ ÏäÈ ̂ ö˛úy ¢õhfl˛ £zÈÙÈˆõú ~£z Ó Ï̂: ~ Ï̂¢ ãõy £Î̊– ≤Ã Ï̂Î̊yãò £ Ï̂ú ~£z ̂ õúÜ%!ú

› Δ̨y¢ (Trash) ˆÌ Ï̂Ñ˛ ˛ô%òÓ̊%ÂïyÓ̊ Ñ˛Ó̊y ÎyÎ̊–

• Reply É ˆÑ˛y Ï̂òy £zÈÙÈˆõ Ï̂úÓ̊ Î!î v z̨_Ó̊ !î Ï̂ì˛ £Î̊ ì˛y£ Ï̂ú £zòÓ: ˆÌ Ï̂Ñ˛ Á£z ˆõú!›˛ Ö%̂ Ïú Reply Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú Á£z ˆõ Ï̂úÓ̊

¢ Ï̂AÜ£z v z̨_Ó̊ ˆúÖyÓ̊ ãòƒ ãyÎ̊Üy ˛ôyÁÎ̊y ÎyÎ̊– ~Ó̊˛ôÓ̊ v z̨_Ó̊ ›˛y£z̨ ô Ñ˛ Ï̂Ó̊ send Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú v z̨_Ó̊!›˛ ˆõú

≤Ãy˛ô Ï̂Ñ˛Ó̊ Ñ˛y Ï̂äÈ â˛ Ï̂ú ÎyÎ̊–

!â˛e 7.4 ı £zÈÙÈˆõú ̂ ˛ôã Óy v˛z£zˆÏu˛y
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• Forward É ˆÑ˛y Ï̂òy £zÈÙÈˆõú ˆÎ xÓfiÌyÎ̊ ~ Ï̂¢ Ï̂äÈ !‡˛Ñ˛ ˆ¢£z xÓfiÌyÎ̊ xòƒ Ñ˛yv ẑ̨ ÏÑ˛ ˛ôy‡˛y Ï̂òyÓ̊ ≤Ã Ï̂Î̊yãò £ Ï̂ú Á£z ˆõú!›˛ Ö%̂ Ïú

Forward Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~Ó̊˛ôÓ̊ To á Ï̂Ó̊ ≤Ãy˛ô Ï̂Ñ˛Ó̊ e-mail Id !›˛ !ú Ï̂Ö send Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ̂ õú!›˛

≤Ãy˛ô Ï̂Ñ˛Ó̊ xƒy Ï̂v»̨ Ï̂¢ ö˛Ó̊ÁÎ̊yv≈̨  £ Ï̂Î̊ Îy Ï̂Ó–

7.4.3.3 £zÈÙÈˆõú ˆ≤ÃÓ̊í ˛ôÂï!ì˛ (Process of Sending E-mail)

£zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ õyïƒ Ï̂õ £zÈÙÈˆõú ˛ôy‡˛y Ï̂òyÓ̊ ˛ôÎ≈yÎ̊Ñ ̨ !õÑ˛ ïy˛ôÜ%!ú £úÈÙÙÙÙÈ

SÑ˛V Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ ¢ Ï̂AÜ Î%=˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

SÖV !ò!î≈T˛ Ó yv z̨ãyÓ̊ ̂ Îõò Google Chrome Óy Internet Explorer Óy Mozilla Firebox Á Į̈̂ ôò Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

SÜV Ó yv z̨ãy Ï̂Ó̊Ó̊ xƒy Ï̂v»̨ ¢ Ó Ï̂: (Address box) !ò!î≈T˛ Á Ï̂Î̊Ó¢y£z›˛ñ ïÓ̊y ÎyÑ˛ www.gmail.com !ú Ï̂Ö Enter ̂ ≤Ã¢ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

SáV ~ÓyÓ̊ xy Ï̂ÜÓ̊ !â˛ Ï̂eÓ̊ ≤ÃÌõ ö§̨ yÑ˛y ˆ›˛:›˛ Ó Ï̂: e-mail Id ~ÓÇ ò# Ï̂â˛Ó̊ ö§̨ yÑ˛y Ó Ï̂: ˜Óï Password !›˛ !ú Ï̂Ö sign in Óy›˛ Ï̂ò

!Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú £zÈÙÈˆõú xƒyÑ˛yv z̨r›˛ Ö%̂ Ïú Îy Ï̂Ó–

SàV ~Ó̊˛ôÓ̊ ≤ÃyÆ !fl˛; Ï̂òÓ̊ COMPOSE Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

Sâ˛V ~Öy Ï̂ò TO !ö˛ Ï̂”˛ ≤Ãy˛ô Ï̂Ñ˛Ó̊ e-mail Id !›˛ !úÖ Ï̂ì˛ £ Ï̂Ó– Î!î Á£z ~Ñ˛£z ˆõ Ï̂úÓ̊ ≤Ã!ì˛!ú!˛ô xòƒ ˆÑ˛y Ï̂òy Óƒ!=˛ Ï̂Ñ˛ ˛ôy‡˛y Ï̂ì˛

â˛y£z ì˛ Ï̂Ó CC Á BCC !ö˛ Ï̂”˛ ì˛y Ï̂îÓ˚ e-mail Id Ü%!ú !úÖ Ï̂ì˛ £ Ï̂Ó– ~Ó̊˛ôÓ̊ ò# Ï̂â˛Ó̊ subject !ö˛ Ï̂”˛ !â˛!‡˛Ó̊ !Ó°ÏÎ̊Óhfl$̨  ~ÓÇ

ò# Ï̂â˛Ó̊ ö§̨ yÑ˛y fiÌy Ï̂ò !â˛!‡˛Ó̊ ÓÎ̊yò ›˛y£z̨ ô Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

SäÈV £zÈÙÈˆõú!›˛Ó̊ ¢y Ï̂Ì Î!î ˆÑ˛y Ï̂òy ö˛y£zú attach Ñ˛Ó̊ Ï̂ì˛ £Î̊ ì˛y£ Ï̂ú Attachment Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛ Ï̂Ó̊ Choose File v˛yÎ̊yúÜ Ó:

ˆÌ Ï̂Ñ˛ ˆÎ ö˛y£zú!›˛ attach Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó ˆ¢!›˛ Ï̂Ñ˛ !¢ Ï̂úQ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– Gmail fl ∫̨Î̊Ç!Ñ ̨ Î̊¶˛y Ï̂Ó ö˛y£zú!›˛ Ï̂Ñ˛ xy˛ô Ï̂úy!v˛Ç Ñ˛Ó̊ Ï̂ì˛

ü%Ó̊% Ñ˛Ó̊ Ï̂Ó ~ÓÇ xy˛ô Ï̂úy!v˛Ç ˆü°Ï £ Ï̂ú Á£z ö˛y£ẑ ÏúÓ̊ òyõ!›˛ ò# Ï̂â˛Ó̊ ˆ›˛:›˛ Ó Ï̂: ˆîÖy Îy Ï̂Ó–

SãV ~Ó̊˛ôÓ̊ ò# Ï̂â˛ send Óy›˛ Ï̂ò !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú £zÈÙÈˆõú!›˛ ≤Ãy˛ô Ï̂Ñ˛Ó̊ !òÑ˛›˛ ˆ˛ôÔ§̂ ÏäÈ Îy Ï̂Ó–

£zÈÙÈˆõú ̨ôv˛̧y (Reading Email)

ˆÑ˛y Ï̂òy £ẑ Ïõú Ï̂Ñ˛ ˛ôv˛̧ Ï̂ì˛ £ Ï̂ú ò# Ï̂â˛Ó̊ ïy˛ôÜ%!ú xò%¢Ó̊í Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó É

SÑ˛V e-mail Id Á Password ~Ó̊ ¢y£y Ï̂Îƒ £zÈÙÈˆõú xƒyÑ˛yv ẑ̨ Ïr›˛ úÜ £zò Ñ˛ Ï̂Ó̊ InboxÈÙÈ~ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– InboxÈÙÈ~ ¢!M˛ì˛ ¢õhfl˛

ˆõúÜ%!úÓ̊ ~Ñ˛!›˛ !úfi›˛ ˆîÖy Îy Ï̂Ó–

SÖV ˆÎ ˆõú!›˛ ˆîÖ Ï̂ì˛ £ Ï̂Ó ˆ¢!›˛Ó̊ Á˛ôÓ̊ !Ñœ̨ Ñ˛ Ñ˛Ó̊ Ï̂ú ˆõú!›˛ Ö%̂ Ïú Îy Ï̂Ó– ~£z ˆõ Ï̂úÓ̊ ¢ Ï̂AÜ Î!î ˆÑ˛y Ï̂òy attachment Ìy Ï̂Ñ˛

ì˛y£ Ï̂ú ì˛y Paper clipÈÙÈ~Ó̊ xyÑ˛y Ï̂Ó̊ ˆõú ˆ£v˛y Ï̂Ó̊Ó̊ Ó§y!î Ï̂Ñ˛ ≤Ãî!ü≈ì˛ £ Ï̂Ó–

7.4.3.4 !ü«˛íÙÈ!üÖò ÓƒÓfiÌyÎ̊ £zÈÙÈˆõú ~Ó̊ ¶)̨ !õÑ˛y (Importance of E-mail in Teaching Learning Process)

!ü«˛íÙÈ!üÖ Ï̂ò £zÈÙÈˆõ Ï̂úÓ̊ Ü%Ó̊%c x˛ô!Ó̊¢#õ– ò# Ï̂â˛ ~£z ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyÑ˛˛ôyì˛ Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

SÑ˛V £zÈÙÈˆõ Ï̂úÓ̊ õyïƒ Ï̂õ !ü«˛í !üÖ Ï̂òÓ̊ ≤Ã Ï̂Î̊yãò#Î̊ ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛Ó̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊– ì˛Ìƒ ¢Ó̊ÓÓ̊y£Ñ˛yÓ̊#Ó̊ Ñ˛y Ï̂äÈ £zÈÙÈˆõú ˛ôy!‡˛ Ï̂Î̊

≤Ã Ï̂Î̊yãò#Î̊ ì˛ Ï̂ÌƒÓ̊ xò%̂ ÏÓ̊yï Ñ˛Ó̊ Ï̂ú !ì˛!ò ì˛y £zÈÙÈˆõ Ï̂úÓ̊ õyïƒ Ï̂õ ˛ôy‡˛y Ï̂ì˛ ˛ôy Ï̂Ó̊ò–

SÖV Ü Ï̂Ó°Ïíyúkï !Ó!¶˛ß̈ ì˛Ìƒ xyîyò ≤Ãîyò Ñ˛Ó̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊–

SÜV £zÈÙÈ̂ õ Ï̂úÓ̊ õyïƒ Ï̂õ !ü«˛Ñ˛ Á !ü«˛yÌ#≈ ˆ◊!íÑ˛ Ï̂«˛Ó̊ Óy£ẑ ÏÓ̊ ˆÎ Ï̂Ñ˛y Ï̂òy ¢õÎ̊ ˆÎ ˆÑ˛y Ï̂òyÁ !Ó°Ï̂ ÏÎ̊Ó̊ Á˛ôÓ̊ xy Ï̂úyâ˛òy Ñ˛Ó̊ Ï̂ì˛ ˛˛ôy Ï̂Ó̊–

SáV !ü«˛yÌ#≈ ˛ô‡˛ò ˛ôy‡˛ Ï̂òÓ̊ ˆÑ˛y Ï̂òy !Ó°Ï̂ ÏÎ̊ ¢õ¢ƒyÓ̊ ¢¡ø%Ö#ò £ Ï̂ú £zÈÙÈˆõ Ï̂úÓ̊ ¢y£y Ï̂Îƒ !ü«˛ Ï̂Ñ˛Ó̊ ¢ Ï̂AÜ ˆÎyÜy Ï̂ÎyÜ Ñ˛ Ï̂Ó̊ ¢õ¢ƒyÓ̊

Ñ˛Ìy ãyòy Ï̂ì˛ ˛ôy Ï̂Ó̊ ~ÓÇ !ü«˛ Ï̂Ñ˛Ó̊ Ñ˛yäÈ ˆÌ Ï̂Ñ˛ ≤ÃyÆ £zÈÙÈˆõ Ï̂ú ˆ¢£z ¢õ¢ƒyÓ̊ ¢õyïyò ˆ˛ô Ï̂ì˛ ˛ôy Ï̂Ó̊–

SàV !ü«˛yÌ#≈ !Ó Ï̂î Ï̂üÓ˚ !Ó!¶˛ß¨ !ÓŸª!Óîƒyú Ï̂Î˚Ó˚ xïƒy˛ô Ï̂Ñ˛Ó˚ ¢ Ï̂AÜ £zÈÙÈˆõ Ï̂úÓ˚ õyïƒ Ï̂õ ˆÎyÜy Ï̂ÎyÜ fiÌy˛ôò Ñ˛ Ï̂Ó˚ ì˛yÓ˚ Ü Ï̂Ó°ÏíyÓ˚

!Ó°Ï̂ ÏÎ̊ òì%̨ ò ˛ô Ï̂ÌÓ̊ !îüy úy¶˛ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–
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Sâ˛V £zr›˛yÓ̊ Ï̂ò›˛ Á £zÈÙÈˆõ Ï̂úÓ̊ õyïƒ Ï̂õ !üÖ Ï̂ò !ü«˛yÌ#≈ x Ï̂òÑ˛ ˆÓ!ü ¢!Ñ ̨ Î̊ Á Ü‡˛òõ%Ö# £ Ï̂Î̊ v z̨‡˛ Ï̂ì˛ ˛ôy Ï̂Ó̊–

SäÈV £zr›˛yÓ̊ Ï̂ò›˛ Á £zÈÙÈˆõ Ï̂úÓ̊ õyïƒ Ï̂õ !ü«˛yÎ̊ ˆÎ ÓyïyÜ%!ú Ìy Ï̂Ñ˛ òyñ ˆ¢Ü%!ú £úÈÙÙÙÈ

ˆ◊!íÑ˛ Ï̂«˛Ó̊ xyÑ˛yÓ̊ñ !ü«˛yÌ#≈Ó̊ !üÖ Ï̂òÓ̊ Ü!ì˛ñ ˆ◊!íÑ˛ Ï̂«˛ !ò!î≈T˛ ¢õÎ̊ xò%ÎyÎ̊# ˛ôy‡˛ñ ≤Ã Ï̂Î̊yãò#Î̊ ì˛ Ï̂ÌƒÓ̊ fl ∫̨“ì˛y £zì˛ƒy!î–

7.4.4 ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ !òÓ̊y˛ô_yÓ̊ ãòƒ ̨ôy¢ÁÎ̊y Ï̂v≈̨ Ó̊ ïyÓ̊íy (Concept of Password for Network Security)
ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ xhs˛¶%≈̨ =˛ ¢õhfl˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ì˛ Ï̂ÌƒÓ̊ ÎÌyÎÌ ¢%Ó̊«˛yÓ̊ ˆ«˛ Ï̂e ˛ôy¢ÁÎ̊y Ï̂v≈̨ Ó̊ ÓƒÓ£yÓ̊£z ¢Ó≈y!ïÑ˛ ≤Ãyõyíƒ Ó Ï̂ú ïÓ̊y £Î̊–

ˆÑ˛y Ï̂òy ~Ñ˛ãò Óƒ!=˛ Óy ¢ÇfiÌyÓ̊ ì˛Ìƒ xòƒ ˆÑ˛y Ï̂òy Óƒ!=˛ Óy ¢ÇfiÌy xò%õ!ì˛ äÈyv˛̧y Îy Ï̂ì˛ ¢Ç@˘Ã£ñ òT˛ Óy x¢î‰ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ òy

˛ôy Ï̂Ó̊ ì˛yÓ̊ ãòƒ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  Óƒ!=˛ Óy ¢ÇfiÌyÓ̊ ˛ôy¢ÁÎ̊yv≈̨  Ö%Ó£z ãÓ̊%!Ó̊– ˆÎ Ï̂Ñ˛y Ï̂òy ¢ÇfiÌyÓ̊ Ñ˛y Ï̂äÈ ì˛yÓ̊ Ñœ̨ y Ï̂Î̊r›˛ Ï̂îÓ̊ Óƒ!=˛Üì˛ ì˛Ìƒ

¢%Ó̊!«˛ì˛ Ó̊yÖy ¢Ó≈y!ïÑ˛ Ü%Ó̊%c˛ô)í≈– ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ õyïƒ Ï̂õ ì˛Ìƒ xyîyòÈÙÈ≤Ãîyò Ñ˛Ó̊yÓ̊ ¢õÎ̊ ˛ôy¢ÁÎ̊y Ï̂v≈̨ Ó̊ ¢%Ó̊«˛y ÓƒÓfiÌyÓ̊ ˆÑ˛y Ï̂òy !ÓÑ˛“

ˆò£z– ˛ôy¢ÁÎ̊yv≈̨  £ú ~õò ~Ñ˛!›˛ ¢%Ó̊«˛y ÓƒÓfiÌy ˆÎÖy Ï̂ò !Ó Ï̂ü°Ï ˆÑ˛y Ï̂v˛Ó̊ õyïƒ Ï̂õ ì˛Ìƒ ¶˛y[˛y Ï̂Ó̊Ó̊ !òÓ̊y˛ô_y ¢%!ò!ÿ˛ì˛ Ñ˛Ó̊y £Î̊–

xÌ≈yÍ ~ Ï̂«˛ Ï̂e ì˛Ìƒ ¶˛y[˛yÓ̊ xƒyÑ˛ Ï̂¢¢ (Access) Ñ˛Ó̊ Ï̂ì˛ ˆÜ Ï̂ú ˆÎ !ò!î≈T˛ ˆÑ˛yv˛ myÓ̊y ì˛Ìƒ¶˛y[˛yÓ̊ úÑ‰̨ v˛ (locked) xy Ï̂äÈ ˆ¢£z

ˆÑ˛yv˛!›˛£z ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ Unlocked Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~£z ˆÑ˛yv˛ Óy ˛ôy¢ÁÎ̊yv≈̨  ~Ñ˛õye ˜Óï £zv z̨ãyÓ̊£z (user) ãyò Ï̂Óò– ˆÎ ¢Ñ˛ú

£zv z̨ãy Ï̂Ó̊Ó̊ e-mail, facebook £zì˛ƒy!î xƒyÑ˛yv z̨r›˛ Ó̊ Ï̂Î̊ Ï̂äÈ ì˛y Ï̂îÓ̊ ≤Ã Ï̂ì˛ƒ Ï̂Ñ˛Ó̊ xƒyÑ˛yv z̨r›˛ xƒyÑ˛ Ï̂¢¢ Ñ˛Ó̊yÓ̊ ãòƒ ~Ñ˛!›˛ Ñ˛ Ï̂Ó̊ ̨ôy¢ÁÎ̊yv≈̨

Ìy Ï̂Ñ˛– ÎÖò ˆÑ˛y Ï̂òy ATM Ñ˛yv≈̨  £zv z̨ãyÓ̊ ATM Ñ˛yv≈̨  ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ ì˛yÓ̊ xƒyÑ˛yv z̨r›˛ ˆÌ Ï̂Ñ˛ ›˛yÑ˛y ˆì˛y Ï̂ú ˆ¢£z ¢õÎ̊ ì˛y Ï̂Ñ˛ ~Ñ˛!›˛ PIN
(Personal Identification Number) £zò˛ô%›˛ Ñ˛Ó̊ Ï̂ì˛ £Î̊ ˆÎ!›˛ ~Ñ˛!›˛ ˛ôy¢ÁÎ̊yv≈̨ – ~£z ˛ôy¢ÁÎ̊yv≈̨ !›˛ ¢!‡˛Ñ˛ £ Ï̂ú ì˛ Ï̂Ó£z Á£z Óƒ!=˛

xƒyÑ˛yv z̨r›˛ ˆÌ Ï̂Ñ˛ ›˛yÑ˛y ˆì˛yúyÓ̊ xò%õ!ì˛ ˛ôyÎ̊– x˛ôÓ̊ ˆÑ˛y Ï̂òy x¢yï% Óƒ!=˛ ~£z ˛ôy¢ÁÎ̊yv≈̨  ˆÑ˛yv˛ ˆã Ï̂ò ˆÜ Ï̂ú ATM Ñ˛yv≈̨  ˆ£y”˛y Ï̂Ó̊Ó̊

xƒyÑ˛yv z̨r›˛ ˆÌ Ï̂Ñ˛ ›˛yÑ˛y ì%̨ Ï̂ú ì˛y Ï̂Ñ˛ !òÉfl ∫̨ Ñ˛ Ï̂Ó̊ !î Ï̂ì˛ ˛ôy Ï̂Ó̊– ¢%ì˛Ó̊yÇ ¢!‡˛Ñ˛ ˛ôy¢ÁÎ̊y Ï̂v≈̨ Ó̊ ~ÓÇ ì˛y ¢%Ó̊!«˛ì˛ Ó̊yÖyÓ̊ Ü%Ó̊%c x˛ô!Ó̊¢#õ–

˛ôy¢ÁÎ̊yv≈̨  !£ Ï̂¢ Ï̂Ó Ñ˛# ïÓ̊ Ï̂òÓ̊ ˆÑ˛yv˛ ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊ ì˛yÓ̊ Á˛ôÓ̊ !ò¶≈̨ Ó̊ Ñ˛ Ï̂Ó̊ ˛ôy¢ÁÎ̊yv≈̨ Ï̂Ñ˛ î%¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó̊y ÎyÎ̊ñ ˆÎõò weak
password ~ÓÇ strong password–

Weak Password É ̂ Î ¢õhfl˛ ̨ôy¢ÁÎ̊yv≈̨  Ö%Ó ¢£ Ï̂ã£z xò%õyò Ñ˛Ó̊y ÎyÎ̊ ̂ ¢Ü%!ú Ï̂Ñ˛ weak password Óúy £Î̊– ~£z ïÓ̊ Ï̂òÓ̊ ̨ôy¢ÁÎ̊yv≈̨

ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ ˆÑ˛y Ï̂òy Ü%Ó̊%c˛ô)í≈ ì˛ Ï̂ÌƒÓ̊ !òÓ̊y˛ô_y ¢%!ò!ÿ˛ì˛ Ñ˛Ó̊y ÎyÎ̊ òy– x Ï̂ò Ï̂Ñ˛ ˛ôy¢ÁÎ̊yv≈̨  õ Ï̂ò Ó̊yÖ Ï̂ì˛ òy ˛ôyÓ̊yÓ̊ Ñ˛yÓ̊ Ï̂í ˛ôy¢ÁÎ̊yv≈̨

!ú Ï̂Ö Ó̊y Ï̂Ö– ö˛úfl ∫̨Ó̊)̨ ô ~£z ¢õhfl˛ ˛ôy¢ÁÎ̊y Ï̂v≈̨ Ó̊ x Ï̂òƒÓ̊ £y Ï̂ì˛ â˛ Ï̂ú ÎyÁÎ̊yÓ̊ ¢Ω˛yÓòy Ìy Ï̂Ñ˛ñ ˆÎ Ñ˛yÓ̊ Ï̂í ~£z ïÓ̊ Ï̂òÓ̊ ˛ôy¢ÁÎ̊yv≈̨Á Weak
passwordÈÙÈ~Ó̊ ˆ◊!í¶%̨ =˛ £Î̊– x Ï̂òÑ˛ ÓƒÓ£yÓ̊Ñ˛yÓ̊# fl˛øÓ̊ Ï̂í Ó̊yÖyÓ̊ ãòƒ ˛ôy¢ÁÎ̊yv≈̨  !£ Ï̂¢ Ï̂Ó ˛ô!Ó̊Óy Ï̂Ó̊Ó̊ Ñ˛y Ï̂Ó̊y òyõñ ãß√ ì˛y!Ó̊Ö £zì˛ƒy!î

ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊– ì˛ Ï̂Ó ~ Ï̂«˛ Ï̂e ˆã Ï̂ò Ó̊yÖy îÓ̊Ñ˛yÓ̊ñ ˆÎ ¢õhfl˛ x¢yï% Óƒ!=˛ Óy ¢ÇfiÌy ~£z ˛ôy¢ÁÎ̊yv≈̨  ˆÓ Ñ˛ (Break) Ñ˛Ó̊yÓ̊ Ñ˛yã Ñ˛ Ï̂Ó̊ ì˛yÓ̊y

ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ ¢õhfl˛ Óƒ!=˛Üì˛ ì˛Ìƒ ì˛y Ï̂îÓ̊ ˆv˛›˛y Ï̂Ó Ï̂¢ ¢!M˛ì˛ Ó̊y Ï̂Ö– ¢%ì˛Ó̊yÇ ~£z ïÓ̊ Ï̂òÓ̊ ˛ôy¢ÁÎ̊yv≈̨  Á weaker ˆ◊!íÓ̊ õ Ï̂ïƒ£z ˛ô Ï̂v˛̧–

Strong Password É ̂ Î ¢õhfl˛ ̨ôy¢ÁÎ̊y Ï̂v≈̨ Ó̊ Ñ˛ƒy Ï̂Ó̊Ñ˛›˛y Ï̂Ó̊Ó̊ ¢ÇÖƒy x Ï̂òÑ˛ ̂ Ó!ü ~ÓÇ xò%õyò Ñ˛Ó̊y ü=˛ xÌ≈yÍ ̂ Î ¢õhfl Į̈ ̨ôy¢ÁÎ̊yv≈̨Ü%!ú Ï̂ì˛

ã!›˛ú ïÓ̊ Ï̂òÓ̊ ¢Ç Ï̂Ñ˛ì˛ ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊ ̂ ¢Ü%!ú Ï̂Ñ˛ strong password Óúy £Î̊– ̃ îá≈ƒ ̂ Ó!ü £ÁÎ̊yÓ̊ Ñ˛yÓ̊ Ï̂í ~ÓÇ ã!›˛ú ¢Ç Ï̂Ñ˛ì˛ ÌyÑ˛yÎ̊ ~£z

ïÓ̊ Ï̂òÓ̊ ̨ôy¢ÁÎ̊yv≈̨  ̂ Ó Ñ˛ Ñ˛Ó̊y Ñ˛T˛¢yïƒ Á ¢õÎ̊ ¢y Į̈̂ ô«˛– ¢yïyÓ̊í¶˛y Ï̂Ó strong password ~Ó̊ ̂ Î ̃ Ó!üT˛ƒÜ%!ú ÌyÑ˛y ≤Ã̂ ÏÎ̊yãò ̂ ¢Ü%!ú £úÈÙÙÙÈ

SÑ˛V ˜îá≈ƒ Ñ˛õ˛ô Ï̂«˛ 8 ˆÌ Ï̂Ñ˛ 15 Ñ˛ƒy Ï̂Ó̊Ñ˛›˛yÓ̊ !Ó!üT˛ £ Ï̂ú ¶˛y Ï̂úy £Î̊–

SÖV ~£z ïÓ̊ Ï̂òÓ̊ ˛ôy¢ÁÎ̊yv≈̨  ˆäÈy Ï̂›˛y Á Ó Ï̂v˛̧y £y Ï̂ì˛Ó̊ x«˛Ó̊ñ ¢ÇÖƒy (0-9) ~ÓÇ ˆfl˛ôüyú Ñ˛ƒy Ï̂Ó̊Ñ˛›˛y Ï̂Ó̊Ó̊ (!, @, #, $, %, ∧ £zì˛ƒy!îV

¢Ç!õ◊ Ï̂í ˜ì˛!Ó̊ Ñ˛Ó̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊–

SÜV ˛ôy¢ÁÎ̊y Ï̂v≈̨  ~õò !Ñ˛ä%È ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó Îy ~Ñ˛õye ÓƒÓ£yÓ̊Ñ˛yÓ̊#£z ãy Ï̂òñ ˆÑ˛y Ï̂òy Óƒ!=˛Üì˛ ì˛Ìƒ òÎ̊–

SáV ˛ôy¢ÁÎ̊y Ï̂v≈̨  ˆÎò ˆÑ˛y Ï̂òy ïyÓ̊yÓy!£Ñ˛ xƒyúö˛y Ï̂Ó›˛ Óy ¢ÇÖƒy òy Ìy Ï̂Ñ˛–

SàV ˛ôy¢ÁÎ̊y Ï̂v≈̨  ~õò !Ñ˛ä%È ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó Îy xòƒ Ñ˛yv ẑ̨ ÏÑ˛ ãyòy Ï̂òy Îy Ï̂Ó òy–

Sâ˛V ˛ôy¢ÁÎ̊y Ï̂v≈̨  ~õò !Ñ˛ä%È ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó Îy Ñ˛Ö Ï̂òy£z ˆÑ˛yÌyÁ ¢Ó̊y¢!Ó̊ !ú Ï̂Ö Ó̊yÖy Îy Ï̂Ó òy–
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• ÁÎ̊y”≈̨  ÁÎ̊y£zv˛ Á Ï̂Î̊Ó (WWW) £ú £zr›˛yÓ̊ Ï̂ò Ï̂›˛ ¢ÇÎ%=˛ ÌyÑ˛y ú«˛ ú«˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ~Ñ˛e#Ñ,̨ ì˛ ì˛Ìƒy!î xƒyÑ˛ Ï̂¢¢ Ñ˛Ó̊yÓ̊ ãòƒ

xy!Ñ≈̨ Ï̂›˛Qâ˛yÓ̊yú ˆö ̨ õ ÁÎ̊yÑ≈̨  (architectural frame work)– ~Ó̊ ãòÑ˛ £ Ï̂úò !›˛õ Óyòy¢≈ !ú–

• î%£z Óy ì˛ Ï̂ì˛y!ïÑ˛ ˆõ!üò ÎÖò ~Ñ˛ Ï̂e Î%=˛ £ Ï̂Î̊ ˛ôyÓ̊fl˛ô!Ó̊Ñ˛ ¢Ç Ï̂ÎyÜ fiÌy˛ôò ~ÓÇ ì˛Ìƒ xyîyò ≤Ãîyò Ñ˛ Ï̂Ó̊ ì˛Öò ˆ¢£z ÓƒÓfiÌy Ï̂Ñ˛

ˆò›˛ÁÎ̊yÑ≈̨  Óúy £Î̊–

• ˆò›˛ÁÎ̊yÑ≈̨  ÎÖò ˆÜ›˛Á Ï̂Î̊Ó̊ õyïƒ Ï̂õ ¢ÇÎ%=˛ £ Ï̂Î̊ !ÓŸªÓƒy˛ô# ˆÎyÜy Ï̂ÎyÜ ˛ô!Ó̊ Ï̂¢ÏÓyÓ̊ ¢%!Óïy ˆîÎ̊ ì˛Öò ˆ¢£z !¢ Ï̂fi›˛õ Ï̂Ñ˛ £zr›˛yÓ˚̂ Ïò›˛

ÁÎ˚yÑ≈̨  Óy ¢Ç Ï̂«˛ Į̈̂ ô £zr›˛yÓ˚̂ Ïò›˛ (Internet) Óúy £Î̊–

• Ó yv z̨ãyÓ̊ £ú ~Ñ˛ !Ó Ï̂ü°Ï ïÓ̊ Ï̂òÓ̊ ¢ö˛›˛ÁÎ̊yÓ̊ ˆ≤Ãy@˘Ãyõ ÎyÓ̊ ¢y£y Ï̂Îƒ Ö%Ó ¢£ Ï̂ã £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ õyïƒ Ï̂õ ì˛Ìƒ xò%¢rïy Ï̂òÓ̊ Ñ˛yã

Ñ˛Ó̊y ÎyÎ̊– Ñ˛ì˛Ñ˛Ü%!ú ̨ô˛ô%úyÓ̊ Á Ï̂Î̊Ó Ó yv z̨ãyÓ̊ £ú Internet Explorer, Mozilla Fire Fox £zì˛ƒy!î–

• ¢yâ≈̨  £z!Oò £ú ~Ñ˛!›˛ ›%̨ ú Îy WWW ̂ ì˛ ì˛Ìƒ ̂ Ö§yãyÓ̊ Ñ˛y Ï̂ã ÓƒÓ£,ì˛ £Î̊– Ñ˛ì˛Ñ˛Ü%!ú ̨ô˛ô%úyÓ̊ ¢yâ≈̨ ˛ £z!Oò £ú Google, MSN,
Yahoo  £zì˛ƒy!î–

• £zr›˛yÓ̊ Ï̂ò›˛ Ï̂Ñ˛ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ ̂ Ì Ï̂Ñ˛ xòƒ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ̂ ≤Ã!Ó̊ì˛ £ẑ ÏúÑ˛› Δ̨!òÑ˛ Óyì≈̨ y£z £ú £zÈÙÈˆõú (e mail)– ~Ñ˛!›˛

¢¡ô)í≈ e mail-Id Ó̊ î%!›˛ xÇü Ìy Ï̂Ñ˛ñ ˆÎõò £zv z̨ãyÓ̊ ˆòõ Á ˆv˛y Ï̂õò ˆòõ–

• ˛ôy¢ÁÎ̊yv≈̨  £ú ~õò ~Ñ˛!›˛ ¢%Ó̊«˛y ÓƒÓfiÌy ˆÎÖy Ï̂ò !Ó Ï̂ü°Ï ˆÑ˛y Ï̂v˛Ó̊ õyïƒ Ï̂õ ì˛ Ï̂ÌƒÓ̊ !òÓ̊y˛ô_y ¢%!ò!ÿ˛ì˛ Ñ˛Ó̊y £Î̊– ˛ôy¢ÁÎ̊y Ï̂v≈̨

Ñ˛# ïÓ̊ Ï̂òÓ̊ ˆÑ˛yv˛ ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊ ì˛yÓ̊ v z̨̨ ôÓ̊ !ò¶≈̨ Ó̊ Ñ˛ Ï̂Ó̊ ˛ôy¢ÁÎ̊yv≈̨ Ï̂Ñ˛ î% ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó̊y ÎyÎ̊– ~Ü%!ú £ú weak password ~ÓÇ

strong password.

Ü%Ó̊%c˛ô)í≈ ü∑  (Key Words)
Internet, World Wide Web, Browser, Search Engine, Protocol, Uniform Resource Locator, E-mail, MODEM,
Hypertext Transfer Protocol, Download, Upload, Surfing, Websites, Webpage, Password ARPANET, Post Office
Protocol.

xò%ü#úò# (Exercises)
S1V WWW Óú Ï̂ì˛ Ñ˛# ˆÓyG˛yÎ̊⁄

S2V WWWÈÙÈÓ̊ ¢%!ÓïyÜ%!ú v ẑ̨ ÏÕ‘Ö Ñ˛Ó̊–

S3V  ¢yâ≈̨  £z!Oò Ñ˛#¶˛y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó̊ ˆúÖ–

S4V  Ó yv z̨!ãÇ Óú Ï̂ì˛ Ñ˛# ˆÓyG˛yÎ̊⁄

S5V £zr›˛yÓ̊ Ï̂ò›˛ ˛ô!Ó̊ Ï̂¢ÓyÓ̊ ãòƒ ≤Ã Ï̂Î̊yãò#Î̊ £yv≈̨ ÁÎ̊ƒyÓ̊ Á ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊Ü%!ú Ñ˛# Ñ˛#⁄

S6V £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ ÓƒÓ£yÓ̊Ü%!ú ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó̊–

S7V  £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ õyïƒ Ï̂õ ì˛Ìƒ v˛yv z̨ò Ï̂úy Ï̂v˛Ó̊ ˛ôÂï!ì˛ Óí≈òy Ñ˛Ó̊–

S8V !ü«˛y !üÖ Ï̂ò Á Ï̂Î̊ Ï̂ÓÓ̊ ÓƒÓ£yÓ̊ ¢¡ô Ï̂Ñ≈̨  !Óhfl˛y!Ó̊ì˛ xy Ï̂úyâ˛òy Ñ˛Ó̊–

S9V £zÈÙÈˆõú Ñ˛#⁄ £zÈÙÈˆõ Ï̂úÓ̊ !Ó!¶˛ß̈ ¢%!ÓïyÜ%!ú v ẑ̨ ÏÕ‘Ö Ñ˛Ó̊–

S10V £zÈÙÈˆõú xƒy Ï̂v»̨ ¢ Ñ˛#⁄ v z̨îy£Ó̊í ¢£ Ï̂Îy Ï̂Ü xy Ï̂úyâ˛òy Ñ˛Ó̊–

S11V !ü«˛í !üÖ Ï̂ò £zÈÙÈˆõ Ï̂úÓ̊ Ü%Ó̊%c ¢¡∫̂ Ïrï ˆúÖ–

S12V ˆò›˛ÁÎ̊yÑ≈̨  ¢%Ó̊«˛yÎ̊ ˛ôy¢ÁÎ̊y Ï̂v≈̨ Ó̊ ¶)̨ !õÑ˛y ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy Ñ˛Ó̊–

S13V ¢¡ô)í≈ Ó̊)̨ ô ˆúÖ É

WWW, TCP/IP, ISP, DNS, HTML, HTTP, E-mail, URL, FTP, SMTP, POP–
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S14V ›˛#Ñ˛y !úÖ É

£zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ £z!ì˛£y¢ñ URL, E-mail, Domain Name, Á Ï̂Î̊ÓÓ yv z̨ãyÓ̊–

ˆ≤Ãy Ï̂ãQ ÁÎ̊yÑ≈̨   (Project Work)
S1V ˛ô!ÿ˛õÓAÜ ≤ÃyÌ!õÑ˛ !ü«˛y ˛ô°Ï≈̂ ÏîÓ̊ (West Bengal Board of Primary Education) Á Ï̂Î̊Ó¢y£z›˛!›˛ Ó yv z̨ã Ñ˛ Ï̂Ó̊y ~ÓÇ

ˆ¢Öyò ˆÌ Ï̂Ñ˛ D.EI.EdÙÈ~Ó̊ Ñ˛y!Ó̊Ñ%̨ úyõ v˛yv z̨ò Ï̂úyv˛ Ñ˛Ó̊–

S2V State Council of Educational Research and Training, West Bengal ~Ó̊ Á Ï̂Î̊Ó ¢y£z›˛!›˛ Ó yv z̨ã Ñ˛ Ï̂Ó̊ ̨ô!ÿ˛õÓ Ï̂AÜÓ̊

D.I.E.T Ü%!ú ¢¡∫̂ Ïrï ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛Ó̊ SˆÎõò D.I.E.TÈÙÈ~Ó̊ ¢ÇÖƒyñ xÓfiÌyòñ ˛ô!Ó̊Ñ˛y‡˛y Ï̂õyñ Ñ˛yÎ≈Ñ˛úy˛ô £zì˛ƒy!îV–

S3V ~Ñ˛!›˛ £zÈÙÈˆõú xƒyÑ˛yv z̨r›˛ ˜ì˛!Ó̊ Ñ˛Ó̊–

S4V !òãfl ∫̨ £zÈÙÈˆõú xƒyÑ˛yv z̨r›˛ ˆÌ Ï̂Ñ˛ Órï%̂ ÏÑ˛ ~Ñ˛!›˛ xƒy›˛yâ˛ Ï̂õr›˛ ¢£ ˆõú ˛ôy‡˛yÁ–

S5V £zr›˛yÓ̊ Ï̂ò›˛ ˆÌ Ï̂Ñ˛ ~Ñ˛!›˛ ˛ôäÈ Ï̂®Ó̊ äÈ!Ó ¢yâ≈̨  Ñ˛ Ï̂Ó̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ì˛y v˛yv z̨ò Ï̂úyv˛ Ñ˛Ó̊–
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8

Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢%Ó̊«˛y

8.1 Ñ˛!¡ôv z̨›˛yÓ̊ ¶˛y£zÓ̊y Ï̂¢Ó̊ ≤ÃyÌ!õÑ˛ ïyÓ̊íy (Basic Concept of Computer Virus)
Ñ˛!¡ôv z̨›˛yÓ̊ ¶˛y£zÓ̊y¢ £ú ~Ñ˛ ïÓ̊ Ï̂íÓ̊ x!òT˛Ñ˛yÓ̊# ¢ö˛›˛ÁÎ̊yÓ̊ Óy ̂ ≤Ãy@˘Ãyõ Îy ̂ Ñ˛yòÁ ¶˛y Ï̂Ó Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ xƒy›˛yÑ˛ Ñ˛Ó̊ Ï̂ú Á£z Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊

ˆõõÓ̊# Ï̂ì˛ ¢!M˛ì˛ v˛y›˛y ~ÓÇ xòƒyòƒ ö˛y£zú ˆ≤Ãy@˘Ãyõ Ï̂Ñ˛ !ÓòT˛ Ñ˛ Ï̂Ó̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ Ñ˛y Ï̂ãÓ̊ !Óá̄ á›˛yÎ̊– ü%ï% ì˛y£z òÎ̊ ï# Ï̂Ó̊ ï# Ï̂Ó̊ ~Ó̊

ïπÇ¢ydÑ˛ Ñ˛yÎ≈Ñ˛úy˛ô Óyv˛̧ Ï̂ì˛ Óyv˛̧ Ï̂ì˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ Ü%Ó̊%c˛ô)í≈ ö˛y£zúñ ˆv˛›˛y Ï̂Ó¢ Ï̂Ñ˛ Óy Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ Ó̊yÖy !£ Ï̂¢Ó !òÑ˛y Ï̂üÓ̊ ˛ô!Ó̊Óì≈̨ ò

Ñ˛ Ï̂Ó̊ Ó Ï̂v˛̧y ïÓ̊ Ï̂òÓ̊ xÌ≈̃ Ïò!ì˛Ñ˛ «˛!ì˛Á Ñ˛ Ï̂Ó̊ !î Ï̂ì˛ ˛ôy Ï̂Ó̊– ¶˛y£zÓ̊y¢ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ xƒy›˛yÑ˛ Ñ˛Ó̊yÓ̊ !Ó!¶˛ß̈ v z̨̨ ôyÎ̊Ü%!ú £úÈÙÙÙÈ

• ˆÑ˛yòÁ ~Ñ˛›˛y ¶˛y£zÓ̊y¢ xyÑ ̨ yhs˛ ö˛y£zú Ï̂Ñ˛ Á Į̈̂ ôò Ñ˛Ó̊y–

• ˆÑ˛yò ¶˛y£zÓ̊y¢ xyÑ ̨ yhs˛ ˆ≤Ãy@˘Ãyõ Ï̂Ñ˛ ˆõ!ü Ï̂ò Ó̊yò Ñ˛Ó̊y–

• ˆõ!ü Ï̂ò ¶˛y£zÓ̊y¢ xyÑ ̨ yhs˛ Ñ˛!˛ôñ !¢!v˛ Óy ˆ˛ôòv»̨ y£z¶˛ £zì˛ƒy!î ÓƒÓ£yÓ̊ Ñ˛Ó̊y–

• x Ï̂òÑ˛ ¢õÎ̊ ˛ôy£ẑ ÏÓ̊ Ï̂›˛v˛ ¢ö˛›˛ÁÎ̊yÓ̊ Á ¶˛y£zÓ̊y¢ xƒy›˛y Ï̂Ñ˛Ó̊ õyïƒõ £ Ï̂ì˛ ˛ôy Ï̂Ó̊–

• £zr›˛yÓ̊ Ï̂ò›˛ Óy £ẑ Ïõ Ï̂úÓ̊ õyïƒ Ï̂õ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ¶˛y£zÓ̊y¢ xƒy›˛yÑ˛ á›˛ Ï̂ì˛ ˛ôy Ï̂Ó̊–

• £ẑ Ïõú xƒy›˛yâ˛ Ï̂õr›˛ £ú Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ¶˛y£zÓ̊y¢ äÈv˛̧yÓyÓ̊ ¢Ó â˛y£ẑ Ïì˛ Ó Ï̂v˛̧y ¢£ã Ó̊yhfl˛y–

Ñ˛!¡ôv z̨›˛yÓ̊ ¶˛y£zÓ̊y Ï̂¢Ó̊ ≤ÃÌõ ïyÓ̊íy ̂ îò David Gerroldi, Î!îÁ ¶˛y£zÓ̊y¢ ¢¡ô Ï̂Ñ≈̨  !Óüî ïyÓ̊íy ̂ îò  John Brunner. !ì˛!ò ì§̨ yÓ˚

Ó£ẑ Ïì˛ ¶˛y£zÓ̊y¢ Ï̂Ñ˛ ÁÎ̊yõ≈ (Warm) òy Ï̂õ x!¶˛!£ì˛ Ñ˛ Ï̂Ó̊ò– 1983 ¢y Ï̂ú University of Cincinnati ~Ó̊ xïƒy˛ôÑ˛ Fred Cohen
≤ÃÌõ Ñ˛!¡ôv z̨›˛yÓ̊ ¶˛y£zÓ̊y¢ ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊ò– ~£z xïƒyÎ̊!›˛ ˆÌ Ï̂Ñ˛ !ò¡̈!ú!Öì˛ !Ó°ÏÎ̊Ü%!ú ¢¡ô Ï̂Ñ≈̨  K˛yòúy¶˛ Ñ˛Ó̊y Îy Ï̂Ó É

• Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¶˛y£zÓ̊y¢ Ñ˛# ~ÓÇ ì˛y Ñ˛#¶˛y Ï̂Ó Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ «˛!ì˛¢yïò Ñ˛ Ï̂Ó̊ ˆ¢£z ¢¡ô Ï̂Ñ≈̨  ïyÓ̊íy úy¶˛ Ñ˛Ó̊y Îy Ï̂Ó–

• Ñ˛!¡ôv z̨›˛yÓ̊ ¶˛y£zÓ̊y Ï̂¢Ó̊ !Ó!¶˛ß̈ ˜Ó!üT˛ƒÜ%!ú ¢¡ô Ï̂Ñ≈̨  ãyòy Îy Ï̂Ó–

• ö˛yÎ̊yÓ̊ÁÎ̊yú (Firewall) Ñ˛#ñ ì˛yÓ̊ ≤ÃÑ˛yÓ̊ Ï̂¶˛î ~ÓÇ ö˛yÎ̊yÓ̊ÁÎ̊y Ï̂úÓ̊ ÓƒÓ£yÓ̊ ¢¡ô Ï̂Ñ≈̨  ãyòy Îy Ï̂Ó–

• Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ !òÓ̊y˛ô_yÓ̊ ãòƒ xƒy!r›˛¶˛y£zÓ̊y¢ Ñ˛#¶˛y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó̊ ˆ¢ ¢¡ô Ï̂Ñ≈̨  ïyÓ̊íy ˛ôyÁÎ̊y Îy Ï̂Ó–

8.2 Ñ˛!¡ôv z̨›˛yÓ̊ ¶˛y£zÓ̊y Ï̂¢Ó̊ ≤ÃÑ˛yÓ̊ Ï̂¶˛î (Different Types of Computer Virus)
Ñ˛!¡ôv z̨›˛yÓ̊ ¶˛y£zÓ̊y¢ Ï̂Ñ˛ ì˛yÓ̊ «˛õì˛y Á xyÑ ̨ õí Ñ˛Ó̊yÓ̊ ãyÎ̊Üy xò%ÎyÎ̊# Ñ˛ì˛Ü%!ú ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó̊y £Î̊– !ò Ï̂¡̈ ~Ü%!ú ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyÑ˛˛ôyì˛

Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

Ó%›˛ ˆ¢QÓ̊ ¶˛y£zÓ̊y¢ (Boot Virus) ı ~£z ¶˛y£zÓ̊y¢ Ó%›˛ ˆ¢QÓ̊ Ï̂Ñ˛ xyÑ ̨ õí Ñ˛ Ï̂Ó̊ ~ÓÇ Ñ˛!¡ôv z̨›˛yÓ̊ Ó%›˛ Ñ˛Ó̊yÓ̊ ãòƒ ≤Ã Ï̂Î̊yãò#Î̊ ì˛ Ï̂ÌƒÓ̊

!ÓÑ,̨ !ì˛ á›˛yÎ̊–

˛ôy!›≈̨ üò ˆ›˛!Óú ¶˛y£zÓ̊y¢ (Partition Table Virus) ı ~£z ïÓ̊ Ï̂íÓ̊ Virus ˛ôy!›≈̨ üò ˆ›˛!Óú ˆ¢Q Ï̂Ó̊ xyÑ ̨ õí Ñ˛ Ï̂Ó̊– Ñ˛!¡ôv z̨›˛yÓ̊

Ó%!›˛Ç £ÁÎ̊yÓ̊ ¢õÎ̊ ~£z ¶˛y£zÓ̊y¢Ü%!ú Active £Î̊–

ö˛y£zú ¶˛y£zÓ̊y¢ (File Virus) ı ~£z ïÓ̊ Ï̂íÓ̊ ¶˛y£zÓ̊y¢Ü%!ú ¢yïyÓ̊íì˛ com ~ÓÇ exe ö˛y£zúÜ%!ú Ï̂Ñ˛ xyÑ ̨ õí Ñ˛ Ï̂Ó̊– ÎÖò ˆÑ˛y Ï̂òy

ö˛y£zú ~!:!Ñ˛v z̨›˛ Ñ˛Ó̊y £Î̊ ì˛Öò£z Á£z ¶˛y£zÓ̊y¢ ¢!Ñ ̨ Î̊ £ Ï̂Î̊ Á Ï̂‡˛–

õy!Œ›˛ ˛ôyÓ̊y›˛y£z›˛ ¶˛y£zÓ̊y¢ (Multi Paratite Virus) ı ~£z ≤ÃÑ˛yÓ̊ ¶˛y£zÓ̊y¢ ö˛y£zú Á Ó%›˛ ˆ¢Q Ï̂Ó̊ ~Ñ˛¢ Ï̂AÜ xyÑ ̨ õí Ñ˛ Ï̂Ó̊–

õƒy Ï̂Ñ ̨ y ¶˛y£zÓ̊y¢ (Macro Virus) ı ~£z ïÓ̊ Ï̂íÓ̊ ¶˛y£zÓ̊y¢ ¢yïyÓ̊íì˛ v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ õ Ï̂ïƒ Ìy Ï̂Ñ˛–
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8.3 ¶˛y£zÓ̊y Ï̂¢Ó̊ ̃ Ó!üT˛ƒ¢õ)£ (Characteristics of Virus)
Ñ˛!¡ôv z̨›˛yÓ̊ ¶˛y£zÓ̊y Ï̂¢Ó̊ ˜Ó!üT˛ƒÜ%!ú ò# Ï̂â˛ ÓƒyÖƒy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ É

fl ∫̨Î̊Ç!Ñ ̨ Î̊¶˛y Ï̂Ó ≤Ã!ì˛!ú!˛ô Ü‡˛ò (Capacity to reproduce automatically)
Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ Óy£ẑ ÏÓ̊ ˆÌ Ï̂Ñ˛ ¶˛y£zÓ̊y¢ xƒy›˛yÑ˛ Ñ˛Ó̊yÓ̊ ˛ôÓ̊ ¶˛y£zÓ̊y Ï̂¢Ó̊ ≤ÃyÌ!õÑ˛ Ñ˛yã £ú Ó£% ¢ÇÖƒÑ˛ !ò Ï̂ãÓ̊ ≤Ã!ì˛!ú!˛ô Ü‡˛ò Ñ˛Ó̊y ~ÓÇ

ˆ¢Ü%!ú Ï̂Ñ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õ Ï̂ïƒ äÈ!v˛̧ Ï̂Î̊ ˆîÁÎ̊y– x Ï̂òÑ˛ ¢õÎ̊ ˆîÖy ÎyÎ̊ Ñ˛!¡ôv z̨›˛yÓ̊ ¶˛y£zÓ̊y¢ x˛ô Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ̊ ö˛y£zúÜ%!ú Ï̂ì˛

¢ÇÑ ̨ õí á›˛yÎ̊ ~ÓÇ ÎÖò£z x˛ô Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ â˛yú% £Î̊ ì˛Öò Ñ˛!¡ôv z̨›˛yÓ̊ !ò Ï̂ã ˆÌ Ï̂Ñ˛ ¢ÇÑ ̨ !õì˛ £ Ï̂ì˛ ü%Ó̊% Ñ˛ Ï̂Ó̊–

xòƒ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ̂ ≤ÃÓ̊í Ñ˛Ó̊y (Migrate towards other Computers)
~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ˆÌ Ï̂Ñ˛ ˆÑ˛y Ï̂òy v˛y›˛yñ CDñ ˆ˛ôò v»̨ y£z¶˛ñ öœ̨ !˛ôñ ~:›˛yò≈yú £yv≈̨  !v˛: £zì˛ƒy!î xòƒ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ú

ì˛ Ï̂ÌƒÓ̊ ¢ Ï̂AÜ ¶˛y£zÓ̊y¢ Á xòƒ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ Ñ˛!˛ô £ Ï̂Î̊ ÎyÎ̊– xòƒ !î Ï̂Ñ˛ LAN, WAN, Internet ~Ó̊ õyïƒ Ï̂õ Á ¶˛y£zÓ̊y¢ ˆ≤Ã!Ó̊ì˛

£Î˚–

≤Ã!ì˛ Ï̂°ÏïÑ˛ Ï̂Ñ˛ ≤Ã!ì˛ Ï̂Ó̊yï Ñ˛Ó̊y (Resistance to vaccines)
¢yïyÓ̊íì˛ xƒy!r›˛¶˛y£zÓ̊y¢Ü%!ú £yì˛ ˆÌ Ï̂Ñ˛ !ò Ï̂ã Ï̂îÓ̊ Ó§yâ˛y Ï̂ì˛ ¶˛y£zÓ̊y¢Ü%!ú Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˆõ Ï̂õy!Ó̊ Ï̂ì˛ xÓfiÌyò Ñ˛ Ï̂Ó̊ Óy Ñ˛!¡ôv z̨›˛yÓ̊

!¢ Ï̂fi›˛ Ï̂õÓ̊ Ó¢Óy¢Ñ˛yÓ̊# Ï̂ì˛ ˛ô!Ó̊íì˛ £Î̊– ì˛y£z xƒy!r›˛ ¶˛y£zÓ̊y¢ myÓ̊y !Ó!¶˛ß̈ ö˛y£zú Óy v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó̊ ¶˛y£zÓ̊y Ï̂¢Ó̊ ≤Ã!ì˛!ú!˛ô î)Ó̊ Ñ˛Ó̊y

ˆÜ Ï̂úÁ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢ÇÑ ̨ õí ˆÌ Ï̂Ñ˛£z ÎyÎ̊–

ïπÇ¢ydÑ˛ Óy «˛!ì˛Ñ˛yÓ̊Ñ˛ Ñ˛yã (Destruction or harmful actions)
~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ ¶˛y£zÓ̊y¢ myÓ̊y xyÑ ̨ yhs˛ £ÁÎ̊yÓ̊ ˛ôÓ̊ x!òÎ̊!s f̨ì˛¶˛y Ï̂Ó «˛!ì˛Ñ˛yÓ̊Ñ˛ Ñ˛yã Ñ˛ Ï̂Ó̊ Ìy Ï̂Ñ˛– ˆÎõò Ñ˛ÖòÁ Ñ˛!¡ôv z̨›˛yÓ̊

Hang Ñ˛ Ï̂Ó̊ ̂ îÁÎ̊yñ Ü%Ó̊%c˛ô)í≈ ì˛Ìƒ õ%̂ ÏäÈ ̂ ö˛úyñ ì˛Ìƒ !ÓÑ,̨ !ì˛ á›˛y Ï̂òyñ !≤Ãr›˛yÓ̊ xâ˛ú Ñ˛ Ï̂Ó̊ ̂ îÁÎ̊yñ CPU ~Ó̊ fl ∫̨y¶˛y!ÓÑ˛ Ñ˛yÎ≈«˛õì˛y òT˛

Ñ˛ Ï̂Ó̊ ˆîÁÎ̊y £zì˛ƒy!î–

8.4 Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ö˛yÎ̊yúÁÎ̊yú ¢%Ó̊«˛y (Firewall Protection in Computer)
ö˛yÎ̊yÓ̊ÁÎ̊yú £ú ˛ô%Ó̊yì˛ò õïƒÎ%Ü#Î̊ !òÓ̊y˛ô_y ÓƒÓfiÌyÓ̊ xyï%!òÑ˛ Ñ˛y!Ó̊ÜÓ̊# Ó̊)̨ ôñ xÌ≈yÍ ≤Ãy¢y Ï̂îÓ̊ õ Ï̂ïƒ ~Ñ˛!›˛ ˛ô!Ó̊Öy ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊

Ó̊yÖyÓ̊ õ Ï̂ì˛y– ≤Ã Ï̂ì˛ƒÑ˛ ≤Ãy¢y Ï̂îÓ̊ õ Ï̂ïƒ ≤Ã Ï̂Óü Ñ˛Ó̊ Ï̂ì˛ ~ÓÇ Óy!£Ó̊ £ Ï̂ì˛ £ Ï̂ú ~Ñ˛!›˛ !Ó ̂ ÏãÓ̊ v z̨̨ ôÓ̊ !î Ï̂Î̊ xy¢ Ï̂ì˛ £ Ï̂Ó ~ÓÇ ≤Ã!ì˛ÓyÓ̊£z

≤Ã Ï̂Óü ~ÓÇ Óy!£Ó̊ £ÁÎ̊yÓ̊ ¢õÎ̊ !¢!Ñ˛v z̨!Ó̊!›˛ Óy ˛ô%!úü ì˛îhs˛ Ñ˛ Ï̂Ó̊ ˆîÖ Ï̂Ó– Ñ˛!¡ôv z̨›˛yÓ̊ Á ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ˆ«˛ Ï̂e ~£z ~Ñ˛£z ˛ôÂï!ì˛

xò%¢Ó̊í Ñ˛Ó̊y ¢Ω˛Ó– ïÓ̊yÎyÑ˛ñ ~Ñ˛!›˛ ˆÑ˛y¡ôy!ò LAN ~ Î%=˛ Ó̊ Ï̂Î̊ Ï̂äÈ ~ÓÇ Á£z ˆÑ˛y¡ôy!ò ˆÌ Ï̂Ñ˛ ì˛Ìƒ  xy¢y ÎyÁÎ̊yÓ̊ ¢õÎ̊ xÓüƒ£z

ˆÑ˛y Ï̂òy !¢!Ñ˛v z̨!Ó̊!›˛ Óy £ẑ ÏúÑ˛› Δ̨!òÑ˛ !Ó ̂ ÏãÓ̊ õyïƒ Ï̂õ ˆÎ Ï̂ì˛ £ Ï̂Ó– ~ Ï̂«˛ Ï̂e Á£z £ẑ ÏúÑ˛› Δ̨!òÑ˛ !Ó ã!›˛£z £ú ö˛yÎ̊yÓ̊ÁÎ̊yú (Firewall)–
¢%ì˛Ó̊yÇ Óúy ÎyÎ̊ñ ö˛yÎ̊yÓ̊ÁÎ̊yú (Firewall) £ú ~Ñ˛!›˛ ≤Ãy£ẑ Ï¶˛›˛ ˆò›˛ÁÎ̊yÑ≈̨  ¢%Ó̊«˛y õyïƒõ Îy ˆÑ˛y Ï̂òy Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ xÓy!N˛ì˛ ì˛Ìƒ

≤Ã Ï̂Óü Ñ˛Ó̊ Ï̂ì˛ Óy ˆÑ˛y Ï̂òy ì˛Ìƒ ˆ@’yÓyú ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  ˛ôy‡˛y Ï̂ì˛ £ Ï̂ú ì˛y Îyâ˛y£z Ñ˛ Ï̂Ó̊ ˆî Ï̂Ö– ö˛yÎ̊yÓ̊ÁÎ̊y Ï̂úÓ̊ ÓƒÓ£y Ï̂Ó̊ !òãfl ∫̨ ˆò›˛ÁÎ̊yÑ≈̨

¢%Ó˚!«˛ì˛ Ìy Ï̂Ñ˛ñ Ñ˛yÓ˚í v˛y›˛y Óy ì˛ Ï̂ÌƒÓ˚ xy¢yÈÙÈÎyÁÎ˚y Ï̂Ñ˛ !òÎ˚s˛fí Ñ˛ Ï̂Ó˚ ö˛yÎ˚yÓ˚ÁÎ˚yú– ~£z Ñ˛yÓ˚̂ Ïí ö˛yÎ˚yÓ˚ÁÎ˚yú Óì≈̨ õyˆÏò ~Ñ˛!›˛

ãò!≤ÃÎ̊ ˆò›˛ÁÎ̊yÑ≈̨  !òÓ̊y˛ô_y ÓƒÓfiÌy–

v z̨̨ ô Ï̂Ó˚Ó˚ ïyÓ˚íy xò%ÎyÎ˚# ö˛yÎ˚yÓ˚ÁÎ˚y Ï̂úÓ˚ î%!›˛ v z̨̨ ôyîyò xy Ï̂äÈÈÙÙÙ !ö˛Œ›˛yÓ˚ (Filter) ~ÓÇ ~ƒy!≤’ Ï̂Ñ˛üò ˆÜ›˛Á Ï̂Î˚ (Application
gateway) –
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ò# Ï̂â˛Ó̊ !â˛ Ï̂e ö˛yÎ̊yÓ̊ÁÎ̊y Ï̂úÓ̊ xy¶˛ƒhs˘˛Ó̊#í Ü‡˛ò Á ì˛yÓ̊ Ñ˛yÎ≈Ñ˛y!Ó̊ì˛y ˆîÖy Ï̂òy £ Ï̂Î̊ Ï̂äÈ–

¢yïyÓ˚íì˛ !ì˛ò ïÓ˚ˆÏíÓ˚ ö˛yÎ˚yÓ˚ÁÎ˚yú ˆîÖy ÎyÎ˚ÈÙÙÙÈˆÎõò ˛ôƒyˆÏÑ˛›˛ ˆúˆÏÓú ö˛yÎ˚yÓ˚ÁÎ˚yúñxƒy!≤’ˆÏÑ˛üò ˆúˆÏ¶˛ú ö˛yÎ˚yÓ˚ÁÎ˚yú Á

¢y!Ñ≈̨ ú ˆú Ï̂Óú ö˛yÎ̊yÓ̊ÁÎ̊yú– !ò Ï̂¡̈ ~Ü%!ú Óí≈òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

SÑ˛V ˛ôƒy Ï̂Ñ˛›˛ ˆú Ï̂Óú ö˛yÎ̊yÓ̊ÁÎ̊yú ı ~Ñ˛ ˆò›˛ÁÎ̊yÑ≈̨  ˆÌ Ï̂Ñ˛ xòƒ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  ˛ô!Ó̊Óy!£ì˛ SxyÜì˛ Á !òÜ≈ì˛V ˆv˛›˛y ˛ôƒy Ï̂Ñ˛›˛Ü%!ú

!òÓ̊y˛ô_yÓ̊ ò#!ì˛ xò%¢y Ï̂Ó̊ Ühs˛Óƒ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊ !Ñ˛òy ì˛y !ö˛Œ›˛yÓ̊ Ñ˛ Ï̂Ó̊ ˆîÖy£z £ú ˛ôƒy Ï̂Ñ˛›˛ ˆú Ï̂¶˛ú ö˛yÎ̊yÓ̊ÁÎ̊y Ï̂úÓ̊

≤Ãïyò Ñ˛yã– ˆÎõòÈÙÙÙÈˆâ˛Ñ˛ ˛ô Ï̂Î̊r›˛ ö˛yÎ̊yÓ̊ÁÎ̊yú £ú ~Ñ˛!›˛ ˛ôƒy Ï̂Ñ˛›˛ ˆú Ï̂¶˛ú ö˛yÎ̊yÓ̊ÁÎ̊yú–

SÖV xƒy!≤’ Ï̂Ñ˛üò ˆú Ï̂¶˛ú ö˛yÎ̊yÓ̊ÁÎ̊yú ı xƒy!≤’ Ï̂Ñ˛üò ˆ≤Ã Ï̂ãò Ï̂fi›˛ü Ï̂òÓ̊ ˆv˛›˛y !Ó Ï̂Ÿ’°Ïí Ñ˛Ó̊ Ï̂ì˛ ~ÓÇ ˛ô!Ó̊fl Ą̀%ì˛ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ ~£z

ïÓ̊ Ï̂òÓ̊ ö˛yÎ̊yÓ̊ÁÎ̊yú– v z̨îy£Ó̊ífl ∫̨Ó̊)̨ ô Óúy ÎyÎ̊ ˆÎñ ˆÑ˛y Ï̂òy Mobile ~ xyÜì˛ Óy !òÜ≈ì˛ ˆõ Ï̂¢ Ï̂ãÓ̊ ˆ£v˛yÓ̊ !ö˛”˛ñ ˆõ Ï̂¢ã xyÑ,̨ !ì˛ñ

!Ó°ÏÎ̊ £zì˛ƒy!î !Ó!¶˛ß̈ !Ó°Ï̂ ÏÎ̊Ó̊ !Ó Ï̂Ÿ’°Ïí Ñ˛ Ï̂Ó̊ ˆÎ xƒyÑ˛üò ˆòÁÎ̊y £Î̊ ì˛yÓ̊ v z̨̨ ôÓ̊ !¶˛!_ Ñ˛ Ï̂Ó̊ ˆõ Ï̂¢ã!›˛ ˛ôy‡˛y Ï̂òy £ Ï̂Ó !Ñ˛òy ˆ¢£z

!Ó°Ï̂ ÏÎ̊ !¢Âïyhs˛ ˆòÎ̊ xƒy!≤’ Ï̂Ñ˛üò ˆÜ›˛Á Ï̂Î̊ Óy ö˛yÎ̊yÓ̊ÁÎ̊yú– Á Ï̂Î̊Ó ≤Ã!: (Web proxy)ñ ˆõ£zú ¢y¶≈̨ yÓ̊ (Mail Server) £ú

xƒy!≤’Ñ˛ƒyüò ˆú Ï̂¶˛ú ö˛yÎ̊yÓ̊ÁÎ̊y Ï̂úÓ̊ v z̨îy£Ó̊í–

!â˛e 8.1 ı ö˛yÎ̊yÓ̊ÁÎ̊yú ¢%Ó̊«˛y

£zr›˛yÓ˚ˆÏò›˛

ö˛yÎ˚yÓ˚ÁÎ˚yú

Ñ˛!¡ôv z̨›˛yÓ̊Ñ˛!¡ôv z̨›˛yÓ̊Ñ˛!¡ôv z̨›˛yÓ̊Ñ˛!¡ôv z̨›˛yÓ̊ ≤Ãy£ẑ Ï¶˛›˛ ˆò›˛ÁÎ̊yÑ ≈̨

˛ôƒy Ï̂Ñ˛›˛ !ö˛Œ›˛y!Ó˚Ç

Ó̊yv z̨›˛yÓ̊

xƒy!≤’ Ï̂Ñ˛üò ̂ Ü›˛Á Ï̂Î̊
˛ôƒy Ï̂Ñ˛›˛ !ö˛Œ›˛y!Ó˚Ç

Ó̊yv z̨›˛yÓ̊

˛ôyÓ!úÑ˛ ̂ ò›˛ÁÎ̊yÑ≈̨

ö˛yÎ̊yÓ̊ÁÎ̊yú

xyv z̨›˛¢y£z›˛ úƒyò
£zò¢y£zv˛ úƒyò

B
ac

kb
on

e

Ñ˛Ó̊˛ô Ï̂Ó̊›˛ ̂ ò›˛ÁÎ̊yÑ≈̨

!¢!Ñ˛Á!Ó̊!›˛

ˆ˛ô!Ó̊!õ›˛yÓ̊

!â˛e 8.2 ı ö˛yÎ˚yÓ˚ÁÎ˚yˆÏúÓ˚ xy¶˛ƒhs˘˛Ó˚#í Ü‡˛ò
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SÜV ¢y!Ñ≈̨ ›˛ ˆú Ï̂¶˛ú ö˛yÎ˚yÓ˚ÁÎ˚yú ı ~£z ïÓ˚̂ ÏòÓ˚ ö˛yÎ˚yÓ˚ÁÎ˚yú x Ï̂òÑ˛›˛y xƒy!≤’ Ï̂Ñ˛üò ˆú Ï̂¶˛ú ö˛yÎ˚yÓ˚ÁÎ˚y Ï̂úÓ˚ õ Ï̂ì˛y– ¢y!Ñ≈̨ ›˛

ˆú Ï̂¶˛ú ö˛yÎ̊yÓ̊ÁÎ̊yú ˆÑ˛y Ï̂òy ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ¢y Ï̂Ì Î%=˛ £ Ï̂ú ˆ¢!›˛ ~Ñ˛ÓyÓ̊ ˛ôÓ̊Ö Ñ˛ Ï̂Ó̊ ˆòÎ̊ ~ÓÇ !òÓ̊y˛ô_yÓ̊ !òÎ̊õ xò%¢y Ï̂Ó̊ ~Ñ˛ÓyÓ̊

Î%=˛ £ Ï̂ú ì˛Öò xyÓ̊ !mì˛#Î̊ÓyÓ̊ v˛y›˛y ˛ôÓ̊Ö Ñ˛ Ï̂Ó̊ òy– ˆÎ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ õyïƒ Ï̂õ v˛y›˛y Óy ì˛ Ï̂ÌƒÓ̊ xyîyò ≤Ãîyò á Ï̂›˛ñ ˆ¢£z ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊

¢%Ó̊«˛y ˛ôÓ̊Ö Ñ˛ Ï̂Ó̊ Ó Ï̂ú ~£z ïÓ̊ Ï̂òÓ̊ ö˛yÎ̊yÓ̊ÁÎ̊yú ¢y!Ñ≈̨ ›˛ ˆú Ï̂¶˛ú ö˛yÎ̊yÓ̊ÁÎ̊yú òy Ï̂õ ˛ô!Ó̊!â˛ì˛–

8.4.1 ö˛yÎ̊yÓ̊ÁÎ̊yú ÓƒÓ£y Ï̂Ó̊Ó̊ ¢%!Óïy Á x¢%!Óïy (Advantages and Disadvantages of using Firewall)
ö˛yÎ̊yÓ̊ÁÎ̊yú ÓƒÓ£y Ï̂Ó̊Ó̊ ¢%!Óïy Á x¢%!ÓïyÜ%!ú ò# Ï̂â˛ Óí≈òy Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

¢%!Óïy É

• ö˛yÎ̊yÓ̊ÁÎ̊yú ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ Èxy¶˛ƒhs˛Ó̊#í xÌ≈yÍ ≤Ãy£ẑ Ï¶˛›˛ ˆò›˛ÁÎ̊yÑ≈̨ Ï̂Ñ˛ ¢%Ó̊!«˛ì˛ Ñ˛Ó̊y ÎyÎ̊–

• fl˛ôü≈Ñ˛yì˛Ó̊ñ Ü%Ó̊%c˛ô)í≈ !¢ Ï̂fi›˛õÜ%!ú Ï̂Ñ˛ !òÎ̊s f̨í Á Ó̊«˛y Ñ˛Ó̊y ÎyÎ̊ ö˛yÎ̊yÓ̊ÁÎ̊yú ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊–

• ö˛yÎ̊yÓ̊ÁÎ̊yú ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ ˆò›˛ÁÎ̊yÑ≈̨  ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂îÓ̊ ˛ô!Ó̊¢ÇÖƒyò Ó̊yÖyÁ ¢Ω˛Ó £Î̊–

x¢%!Óïy É

• ˆò›˛ÁÎ˚yˆÏÑ≈˛Ó˚ õˆÏïƒ ö˛yÎ˚yÓ˚ÁÎ˚yú ≤Ã!ì˛fiÌy˛ôˆÏòÓ˚ xÌ≈yÍ Ñ˛ò!ö˛ÜyˆÏÓ˚üˆÏòÓ˚ ã!›˛úì˛y ÌyÑ˛yÎ˚ ~£z Ñ˛yˆÏã ˛ôyÓ˚îü#≈ Óƒ!=˛ äÈyv˛y̧

ö˛yÎ̊yÓ̊ÁÎ̊yú ≤Ã!ì˛fiÌy˛ôò Ñ˛Ó̊y ÎyÎ̊ òy–

• ö˛yÎ̊yÓ̊ÁÎ̊yú ÓƒÓ£y Ï̂Ó̊Ó̊ ≤ÃÑ,̨ ì˛ ¢%!Óïy ÌyÑ˛y ¢ Ï̂_¥Á ≤Ãâ˛[˛ ÓƒÎ̊Ó£%ú £ÁÎ̊yÎ̊ ˆäÈy›˛Öy›˛ ¢ÇfiÌy ~!›˛ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ òy–

• ö˛yÎ̊yÓ̊ÁÎ̊y Ï̂úÓ̊ ¢¡∫̂ Ïrï ˛ô!Ó̊!â˛ì˛ £ÁÎ̊yÓ̊ ˆ«˛ Ï̂e ¢#õyÓÂïì˛y xy Ï̂äÈ xÌ≈yÍ ~!›˛ ¢yÓ≈ãò#ò¶˛y Ï̂Ó K˛yì˛ òÎ̊ñ ö˛ Ï̂ú Ó£%ú ÓƒÓ£,ì˛

òÎ˚–

8.5 xƒy!r›˛¶˛y£zÓ̊y Ï̂¢Ó̊ ÓƒÓ£yÓ̊ (Uses of Anti Virus)
≤ÃÌõ xƒy!r›˛¶˛y£zÓ̊y Ï̂¢Ó̊ ÓƒÓ£yÓ̊ ü%Ó̊% £ Ï̂Î̊!äÈú ü%ï%õye Ñ˛!¡ôv z̨›˛yÓ̊ ˆÌ Ï̂Ñ˛ ¶˛y£zÓ̊y¢ !Ó̊õ%¶˛ (Remove) Ñ˛Ó̊ Ï̂ì˛ñ !Ñ˛hs$̨  Óì≈̨ õy Ï̂ò !Ó!¶˛ß̈

xƒy!r›˛¶˛y£zÓ̊y¢ñ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¶˛y£zÓ̊y¢ äÈyv˛̧yÁ ÁÎ̊yõ≈¢ (Worms)ñ !ö˛!¢Ç xƒy›˛yÑ˛ (Phishing Attacks)ñ Ó̊%›˛!Ñ˛›˛¢ (Rootkits)
≤Ã¶,̨ !ì˛Ó̊ !ÓÓ̊%̂ ÏÂï ~Ñ˛!›˛ ≤Ã!ì˛ Ï̂Ó̊yï Ü Ï̂v˛̧ ˆì˛y Ï̂ú ~ÓÇ ˆ¢Ü%!ú Ï̂Ñ˛ Ñ˛!¡ôv z̨›˛yÓ̊ ˆÌ Ï̂Ñ˛ !Ó̊õ%¶˛ Ñ˛Ó̊ Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó̊– ~£z ≤Ã¢ Ï̂AÜ v ẑ̨ ÏÕ‘Öƒ

ˆÎ ü%ï%õye xƒy!r›˛¶˛y£zÓ̊y¢ ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ú£z â˛ú Ï̂Ó òyñ ≤Ã!ì˛!òÎ̊ì˛ £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ õyïƒ Ï̂õ ì˛y xy˛ô Ï̂v˛›˛ (Update) Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

xy˛ô Ï̂v˛›˛ Ñ˛Ó̊ Ï̂ú xƒy!r›˛¶˛y£zÓ̊y Ï̂¢Ó̊ «˛õì˛y Ó,!Âï ˛ôyÎ̊ ~ÓÇ ~Ó̊ fl ∫̨y¶˛y!ÓÑ˛ Ñ˛yÎ≈Ñ˛y!Ó̊ì˛y ÓãyÎ̊ Ìy Ï̂Ñ˛–

xƒy!r›˛¶˛y£zÓ̊y¢ !Ñ˛ä%È ˛ôÂï!ì˛Ó̊ õyïƒ Ï̂õ ¶˛y£zÓ̊y¢Ü%!ú Ï̂Ñ˛ !â˛!£´ì˛ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ˆ¢Ü%!ú ò# Ï̂â˛ !ú!˛ôÓÂï Ñ˛Ó̊y £ Ï̂Î̊ Ï̂äÈ–

!¢Ü Ï̂òâ˛yÓ̊ ˆÓ¢v˛ !v˛ Ï̂›˛Ñ˛üyò (Signature Based Detection)
~£z ˛ôÂï!ì˛ Ï̂ì˛ ¢Ó Ï̂â˛ Ï̂Î̊ ˆÓ!ü ¶˛y£zÓ̊y¢ !v˛ Ï̂›˛Ñ˛üyò £Î̊– ~£z ¶˛y£zÓ̊yú !¢Ü‰̂ Ïòâ˛yÓ̊ Ï̂Ñ˛ Óúy £Î̊ ¶˛y£zÓ̊yú ˆÑ˛yv˛ (Viral code)– Î!î

ˆÑ˛y Ï̂òy ö˛y£zú Ï̂Ñ˛ fl˛Òƒyò Ñ˛Ó̊yÓ̊ ¢õÎ̊ ~£z ¶˛y£zÓ̊yú ̂ Ñ˛yv˛ Ö%§̂ Ïã ̨ôyÁÎ̊y ÎyÎ̊ñ ì˛y£ Ï̂ú ≤Ãïyòì˛ !ì˛ò!›˛ ïy Į̈̂ ô xƒy!r›˛¶˛y£zÓ̊y¢ !v˛ Ï̂›˛Ñ˛üy Ï̂òÓ̊

Ñ˛yã ¢¡ô)í≈ Ñ˛ Ï̂Ó̊ ≤Ã Ï̂Î̊yãò#Î̊ ÓƒÓfiÌy @˘Ã£í Ñ˛ Ï̂Ó̊– ~£z ïy˛ôÜ%!ú £ú ̂ Ñ˛yÎ̊yÓ̊ƒyò!›˛!òÇÜ (Quarantining)ñ !Ó̊ Į̈̂ ôÎ̊y!Ó̊Ç (Repairing)
~ÓÇ !v˛!ú!›˛Ç (Deleting)–
≤ÃÌ Ï̂õ xƒy!r›˛¶˛y£zÓ̊y¢ ö˛y£zú!›˛ Ï̂Ñ˛ £zòxƒy:!¢Óú (Inaccessible) Ñ˛ Ï̂Ó̊ ˆîÎ̊– ö˛y£zú!›˛ Ï̂Ñ˛ ~ò!Ñ ̨ ≤Wz Ñ˛Ó̊y £ú ˆÑ˛yÎ̊yÓ̊ƒyò!›˛!òAÜ

~Ó̊ Ñ˛yã– Î!î ÓƒÓ£yÓ̊Ñ˛yÓ̊# ¶˛y£zÓ̊y¢ xyÑ ̨ yhs˛ £ÁÎ̊y ö˛y£zú Ï̂Ñ˛ ˆ¢¶˛ Ñ˛Ó̊ Ï̂ì˛ â˛yÎ̊ñ ì˛Öò xƒy!r›˛¶˛y£zÓ̊y¢ ö˛y£zú!›˛ Ï̂Ñ˛ !Ó̊ Į̈̂ ôÎ̊yÓ̊ Ñ˛Ó̊yÓ̊

ˆâ˛T˛y Ñ˛ Ï̂Ó̊– !Ó̊ Į̈̂ ôÎ̊yÓ̊ òy £ Ï̂ú xƒy!r›˛¶˛y£zÓ̊y¢ ö˛y£zú!›˛ Ï̂Ñ˛ !v˛!ú›˛ Ñ˛ Ï̂Ó̊ ˆîÎ̊ ~ÓÇ ~£z¶˛y Ï̂Ó ¶˛y£zÓ̊y¢ xƒy›˛y Ï̂Ñ˛Ó̊ !ÓÓ̊%̂ ÏÂï ≤Ã!ì˛ Ï̂Ó̊yï

Ü Ï̂v˛̧ ˆì˛y Ï̂ú–

!£v z̨!Ó̊¢!›˛Ñ˛ ˆÓ¢v˛ !v˛ Ï̂›˛Ñ˛üò (Heuristic Based Detection)
!£v z̨!Ó̊¢!›˛Ñ˛ ˆÓ¢v˛ !v˛ Ï̂›˛Ñ˛üy Ï̂ò î%£z!›˛ ˛ôÂï!ì˛ñ ˆÎõòÈÙÙÙÈö˛y£zú !Ó Ï̂Ÿ’°Ïí Á ö˛y£zú £zõ%̂ Ïúüò ~Ó̊ õyïƒ Ï̂õ ¶˛y£zÓ̊y¢ üòy=˛ Ñ Į̈Ó̊y £Î̊–
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ö˛y£zú !Ó Ï̂Ÿ’°Ïí ˛ôÂï!ì˛ Ï̂ì˛ xƒy!r›˛¶˛y£zÓ̊y¢ ˆÑ˛y Ï̂òy ˆ≤Ãy@˘Ãy Ï̂õÓ̊ õ Ï̂ïƒ xÓ!fiÌì˛ !ò Ï̂î≈ü Ï̂Ñ˛ !Ó Ï̂Ÿ’°Ïí Ñ˛ Ï̂Ó̊ ~ÓÇ !Ó Ï̂Ÿ’°Ï̂ ÏíÓ̊ !¶˛!_ Ï̂ì˛

Óú Ï̂ì˛ ˛ôy Ï̂Ó̊ ˆ≤Ãy@˘Ãyõ!›˛ ¶˛y£zÓ̊y¢ xyÑ ̨ yhs˛ !Ñ˛òy– ö˛y£zú £zõ%̂ Ïúüò ˛ôÂï!ì˛ Ï̂ì˛ ≤ÃÌ Ï̂õ ö˛y£zú!›˛ Ï̂Ñ˛ ~Ñ˛!›˛ ¶˛yÓ̊â%̨ Î̊yú (Virtual) !¢ Ï̂fi›˛õ

~ò¶˛yÎ̊Ó̊ò Ï̂õ Ï̂r›˛Ó̊ õ Ï̂ïƒ â˛yúy Ï̂òy £Î̊ ~ÓÇ ö˛y£zú!›˛Ó̊ Ñ˛yÎ≈Ñ˛úy Į̈̂ ôÓ̊ v z̨̨ ôÓ̊ òãÓ̊ Ó̊yÖy £Î̊– ö˛y£zú!›˛Ó̊ £zò¢fi› Δ̨yÑ˛ü Ï̂òÓ̊ Ñ˛yã «˛!ì˛Ñ˛yÓ̊Ñ˛

õ Ï̂ò £ Ï̂ú ö˛y£zú!›˛ ¶˛y£zÓ̊y¢ Î%=˛ Ó Ï̂ú !â˛!£´ì˛ Ñ˛Ó̊y £Î̊–

!Ó Ï̂£!ÓÎ̊yÓ̊ú ˆÓ¢v˛ !v˛ Ï̂›˛Ñ˛üò (Behavioural Based Detection)
~£z ˛ôÂï!ì˛ Ï̂ì˛ ¢Ñ˛ú ≤ÃÑ˛yÓ̊ ˆ≤Ãy@˘Ãy Ï̂õÓ̊ õ!ò›˛Ó̊ Ñ˛Ó̊y £Î̊– Î!î ˆÑ˛y Ï̂òy ˆ≤Ãy@˘Ãyõ ~!:!Ñ˛v ẑ̨ Ï›˛Óú ˆ≤Ãy@˘Ãy Ï̂õÓ̊ õ Ï̂ïƒ ˆv˛›˛y !úÖ Ï̂ì˛ ˆâ˛T˛y

Ñ˛ Ï̂Ó̊ ì˛y£ Ï̂ú xƒy!r›˛¶˛y£zÓ̊y¢ ˆ¢£z ˆ≤Ãy@˘Ãyõ!›˛ Ï̂Ñ˛ ¶˛y£zÓ̊y¢ Ó Ï̂ú !â˛!£´ì˛ Ñ˛ Ï̂Ó̊– ~äÈyv˛̧y ˆv˛›˛y õy£z!òÇ ˆ›˛Ñ˛!òÑ˛ Ï̂¢ Á xƒy!r›˛¶˛y£zÓ̊y¢

¶˛y£zÓ̊y¢ !v˛ Ï̂›˛Ñ˛üò Ñ˛ Ï̂Ó̊–

‘Prevention is beter than cure’ ÈÙÙÙÈ ~!›˛ ~Ñ˛!›˛ ≤Ãâ˛!úì˛ Ñ˛Ìy– Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ̂ «˛ Ï̂e ~!›˛ ¢õyò¶˛y Ï̂Ó ≤Ã Ï̂Îyãƒñ Ñ˛y Ï̂ã£z ¶˛y£zÓ̊y¢

xyÑ ̨ õ Ï̂òÓ̊ xy Ï̂Ü ˆÌ Ï̂Ñ˛ ¢ì˛Ñ≈̨ ì˛y xÓú¡∫ò Ñ˛Ó̊y v z̨!â˛ì˛– Óyãy Ï̂Ó̊ !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ Antivirus ¢ö˛›˛ÁÎ̊yÓ̊˛ ôyÁÎ̊y ÎyÎ̊ñ ~ Ï̂îÓ̊ õ Ï̂ïƒ

Ñ˛ì˛Ü%!ú £úÈÙÙÙÈNorton, Netwhield, Quick Heal, Avast £zì˛ƒy!î– ~£z ¢ö˛›˛ÁÎ̊yÓ̊Ü%!ú £zòfi›˛ú Ñ˛ Ï̂Ó̊ !òÎ̊!õì˛ £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊

õyïƒ Ï̂õ xy˛ô Ï̂v˛›˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ~Ó̊ ¢ Ï̂AÜ Ñ˛ì˛Ü%̂ Ïúy Ñ˛Ìy xÓüƒ£z õ Ï̂ò Ó̊yÖy ≤Ã Ï̂Î̊yãòÈÙÙÙÈ

• ˆÑ˛y Ï̂òy òì%̨ ò öœ̨ !˛ôñ !v˛:ñ ˆ˛ôòv»̨ y£z¶˛ ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ú ≤ÃÌ Ï̂õ£z ì˛y Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ fl˛Òƒyò Ñ˛ Ï̂Ó̊ !ò Ï̂ì˛ £ Ï̂Ó–

• ˆÑ˛y Ï̂òy x Ï̂â˛òy ãyÎ̊Üy ˆÌ Ï̂Ñ˛ ì˛Ìƒ ~ Ï̂ú ¢ì˛Ñ≈̨  £ Ï̂Î̊ Ö%ú Ï̂ì˛ £ Ï̂Ó–

• ≤Ã!ì˛!îò£z £zr›˛yÓ̊ Ï̂ò›˛ ˆÖyúyÓ̊ ˛ôÓ̊ xƒy!r›˛¶˛y£zÓ̊y¢ â˛yúy Ï̂ì˛ £ Ï̂Ó–

v z̨̨ ô!Ó̊v z̨=˛ ˛ôÂï!ì˛Ü%!úÓ̊ õyïƒ Ï̂õ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ v˛y›˛y ¢%Ó̊!«˛ì˛ Ó̊yÖy ¢Ω˛Ó–

¢yÓ˚¢ÇˆÏ«˛˛ô

• ¶˛y£zÓ̊y¢ ~Ñ˛!›˛ ¢ö˛›˛ÁÎ̊yÓ̊ ˆ≤Ãy@˘Ãyõ ˆÑ˛yv˛ ÎyÓ̊ xyÑ ̨ õ Ï̂ò Ñ˛!¡ôv z̨›˛yÓ̊ «˛!ì˛@˘Ãhfl˛ £Î̊ ~ÓÇ x Ï̂òÑ˛ ˆ«˛ Ï̂e ¢¡ô)í≈ òT˛ £ Ï̂Î̊Á ÎyÎ̊–

≤ÃÌõ ¶˛y£zÓ̊y Ï̂¢Ó̊ ïyÓ̊íy ̂ îò Devid Gerroldi–
• ¶˛y£zÓ̊y Ï̂¢Ó̊ ≤Ãïyò ̃ Ó!üT˛ƒÜ%!ú £ú Èfl ∫̨Î̊Ç!Ñ ̨ Î̊¶˛y Ï̂Ó ≤Ã!ì˛!ú!˛ô Ü‡˛òñ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ ̂ Ì Ï̂Ñ˛ xòƒ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ̂ ≤ÃÓ̊íñ ≤Ã!ì˛ Ï̂°ÏïÑ˛ Ï̂Ñ˛

≤Ã!ì˛ Ï̂Ó̊yï Ñ˛Ó̊y ~ÓÇ x!òÎ̊!s f̨ì˛¶˛y Ï̂Ó Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ «˛!ì˛¢yïò Ñ˛Ó̊y–

• Firewall £ú ~Ñ˛!›˛ ≤Ãy£ẑ Ï¶˛›˛ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ¢%Ó̊«˛y ÓƒÓfiÌy Îy Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ xÓy!N˛ì˛ ì˛Ìƒ ≤Ã Ï̂Óü Ñ˛Ó̊ Ï̂ì˛ Óy ˆÑ˛y Ï̂òy ì˛Ìƒ

ˆ@’yÓyú ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  ˛ôy‡˛y Ï̂ì˛ £ Ï̂ú Îyâ˛y£z Ñ˛ Ï̂Ó̊ ˆî Ï̂Ö–

• xƒy!r›˛¶˛y£zÓ̊y¢ £ú ~Ñ˛!›˛ ¢ö˛›˛ÁÎ̊yÓ̊ ˆ≤Ãy@˘Ãyõ Îy Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ ¶˛y£zÓ̊y¢ õ%=˛ Ó̊yÖ Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó̊–

Ü%Ó̊%c˛ô)í≈ ü∑ (Key Words)
Computer Virus, Firewall, Antivirus –

xò%ü#úò# (Exercises)
S1V ¶˛y£zÓ̊y¢ Ñ˛#⁄ ¶˛y£zÓ̊y¢ Ï̂Ñ˛ ì˛yÓ̊ «˛õì˛y ~ÓÇ xyÑ ̨ õ Ï̂òÓ̊ ãyÎ̊Üy xò%ÎyÎ̊# Ñ˛!›˛¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó̊y ÎyÎ̊⁄

S2V ¶˛y£zÓ̊y Ï̂¢Ó̊ ˜Ó!üT˛ƒÜ%!ú ˆú Ï̂Öy–

S3V xƒy!r›˛¶˛y£zÓ̊y¢ Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄ xƒy!r›˛¶˛y£zÓ̊y Ï̂¢Ó̊ Ñ˛yÎ≈yÓú# Óí≈òy Ñ˛Ó̊–

S4V Firewall Ñ˛#⁄ Firewall Ñ˛#¶˛y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó̊ ì˛y äÈ!ÓÓ̊ ¢y£y Ï̂Îƒ Óí≈òy Ñ˛Ó̊–

ˆ≤Ãy Ï̂ãQ ÁÎ̊yÑ≈̨  (Project Work)
S1V xƒy!r›˛¶˛y£zÓ̊y¢ ¢ö˛›˛ÁÎ̊yÓ̊ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊ úƒy Ï̂ÓÓ̊ ˆÑ˛yò ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ ~ÓÇ !Ó̊õ%̂ Ï¶˛ Ï̂Óú v»̨ y£z¶˛ fl˛Òƒyò Ñ˛Ó̊–
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