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1. NRPLixmspùÈÁL` c xmsLji¿RÁ¸R¶VLi 
 

  FyLjiúaS−sVNRP −sxmýsª«sLi »R½LRiVªy»R½ ª«sW©«sª«sÇØ¼½\|ms @»R½ùLi»R½ úxmsË³Øª«sLi ¿RÁWzms©«sµj¶ xqsª«sW¿yLRi  
ryLiZNP[¼½NRP −sxmýsª«sLi. lLiLi²R¶ª«sµy¬s¬s ¬saRPÊôÁ −sxmýsª«sLigS }msL]äLiÉØLRiV.  ®©s[²R¶V NRPLixmspùÈÁL`i úxms¼½ INRPäLji ÒÁ−s»R½LiÍÜ[ 
@Li»R½LS÷égRiLigS ®ªsÌÁzqsLiµj¶.  NRPLixmspùÈÁLýRiV ÛÍÁ[¬s úxmsª«sLi¿y¬sõ ª«spz¤¦¦¦Li¿RÁ²R¶Li NRPxtísQ®ªs[V.  @Li¾»½[gSNRPVLi²y 
NRPLixmspùÈÁLýRi ry¸R¶VLi ÛÍÁ[NRPVLi²y ÀÁ©«sõ ÀÁ©«sõ xms©«sVÌÁV ®ªsVVµR¶ÌÁVNRPV¬s @»R½ùLi»R½ NýTPQxtísQ\®ªsV©«s xms©«sVÌÁV Â¿Á[ Ŗ¶V²R¶Li NRPW²R¶ 
@ryµ³R¶ù®ªs[V.  ®©s[ÉÓÁ Aµ³R¶V¬sNRP úxmsxmsLi¿RÁLiÍÜ[ NRPLixmspùÈÁL`i úxms®ªs[bPLi¿RÁ¬s LRiLigRi®ªs[VÛÍÁ[µR¶V.  BLiÉýÜ[ FyÈÁÌÁV −s©«s²R¶Li 
µR¶gæRiLRi ©«sVLiÀÁ @Li»R½LjiORPQ úxms¹¸¶WgSÌÁ µyNRP NRPLixmspùÈÁLýRiV Â¿Á[xqsVò©«sõ }qsª«s Fs©«sÛÍÁ[¬sµj¶. úxmsxmsLi¿RÁLiÍÜ[¬s Gª«sVWÌÁ 
úxms®µ¶[aS¬s\®©s©y xqsLiµR¶Lji+Li¿RÁ gRiÌÁ BLiÈÁlLiõÉÞ xqsLigRi¼½ xqslLi[ xqsLji. ª«sVLji @ÈÁVª«sLiÉÓÁ NRPLixmspùÈÁL`i gRiVLjiLiÀÁ 
¾»½ÌÁVxqsVN][ª«s²R¶Li, ªy²R¶VN][ª«s²R¶Li G −sµyù ª«sLi»R½V¬s \ZNP©y »R½xmsö¬s xqsLji. 

 
 NRPLixmspùÈÁL`i @©«sgS®©s[ @µj¶ BLigýkixtsv ¾»½ÖÁzqs©«s ªyÎýÏÁZNP[NRPµy @®©s[ @Õ³ÁúFy Ŗ¶VLi ¿yÍØª«sVLiµj¶µj¶. ¬sÇØ¬sNTP 
NRPLixmspùÈÁL`i NRPV BLigýkixtsv Ë³ØxtsQNRPW²R¶ @LôðRiLi NSµR¶V. ª«sV©«sLi ryµ³yLRißáLigS Dxms¹¸¶WgjiLiÂ¿Á[ BLigýkixtsv Ë³ØxtsQ®©s[ NUP 
ËÜ[LïRiV −dsVµR¶ Dxms¹¸¶Wgji}qsò @µj¶ @LiµR¶VNRPV®©s[ xqsª«sV¸R¶VLiÍÜ[ LRiWFyLi»R½LRiLi F~Liµj¶ NRPLixmspùÈÁL`i úFy|qs£qs Â¿Á[aSNRP 
¼½Ljigji ª«sV©«sNRPV @LôðRiª«sV¹¸¶[VùË³ØxtsQÍÜ[ xqsLiZNP[»yÌÁ©«sV @Liµj¶xqsVòLiµj¶. @ÍØLiÈÁxmsöV²R¶V INRPä BLigýkixtsv Ë³ØxtsQ ª«sWú»R½®ªs[V 
FsLiµR¶VNRPV ? G Ë³ØxtsQÍÜ[ \®©s©y NRPLixmspùÈÁL`i »][ xqsLiË³ØztsQLi¿RÁ ª«s¿RÁVè.  úxmsxmsLi¿RÁLiÍÜ[ ©yÌÁVgjiLiÈÁ ª«sVW²R¶V ª«sLi»R½VÌÁ 
ÇÁ©yË³ØNRPV BLigýkixtsv Ë³ØxtsQ LSµR¶V. @LiVV©y ÇÁFy©±s, \Â¿Á©y, N]Lji Ŗ¶W ª«sLiÉÓÁ ®µ¶[aSÌÁV »R½ª«sV »R½ª«sV 
ª«sW»R½XË³ØxtsQÍÜ[®©s[ NRPLixmspùÈÁLýRiV −s¬s¹¸¶WgjiLi¿RÁVNRPVLiÈÁV©yõLiVV. ª«sV©«s®µ¶[aRPLiÍÜ[ ª«sWú»R½Li FsLiµR¶VNRPV ®ªs©«sVNRPÊÁ²T¶ 
ª«so©yõª«sVLiÛÉÁ[ @LiµR¶VNRPV xmsÌÁV NSLRißØÌÁV©yõLiVV.  ªyÉÓÁ −sª«sLSÍýÜ[NTP ®ªsÎýÏÁ²R¶Li BxmsöV²R¶V @úxmsxqsVò»R½Li. @LiVV¾»½[ 
gRi»R½ lLiLi²R¶V µR¶aSËôØÌÁVgS Fs©¯[õ xqsLixqôðsÌÁV Â¿Á[xqsVò©«sõ NRPXztsQ xmnsÖÁ»R½LigS Ë³ØLRi¼d½¸R¶V Ë³ØxtsQÌÁ©«sV NRPW²R¶ NRPLixmspùÈÁLýRiÍÜ[ 
−sLji−sgS ªy²R¶VNRPV®©s[ xqsµR¶VFy¸R¶VLi NRPÖÁgjiLiµj¶. \®ªsVúN][ry£mnís ª«sLiÉÓÁ xqsLixqôðsÌÁV \|qs»R½Li LiVW @ª«sxqsLS¬sõ gRiVLjiòLiÀÁ 
Ë³ØLRi¼d½¸R¶V Ë³ØxtsQÌÁÍÜ[ xmspLjiò rôðyLiVV @zmýsZNP[xtsQ©ý«s©«sV @Õ³Áª«sXµôðj¶ Â¿Á[xqsVò©yõLiVV. 
 
  NRPLixmspùÈÁLýRiÍÜ[ ª«sV©«s ª«sW»R½XË³ØxtsQ ¾»½ÌÁVgRiV©«sV G−sµ³R¶LigS ª«soxms¹¸¶WgjiLi¿RÁV N]©«s ª«s¿RÁVè©¯[ ¾»½ÌÁVxqsVNRPV®©s[ 
ª«sVVLiµR¶V NRPLixmspùÈÁLýRiNRPV xqsLiÊÁLiµ³j¶LiÀÁ©«s N]¬sõ úFyµ³R¶−sVNRP −sxtsQ Ŗ¶WÌÁ©«sV ª«sV©«sLi ¾»½ÌÁVgRiVÍÜ[®©s[ ¾»½ÌÁVxqsVN][ª«s²R¶Li 
@ª«sxqsLRiLi. 

 
1.1. NRPLixmspùÈÁL`i xms¬sÂ¿Á[}qs −sµ³y©«sLi 

 
 NRPLixmspùÈÁL`i G xms¬s¬ds »R½©«sLi»R½ÈÁ »y©«sVgS Â¿Á[¸R¶VÛÍÁ[µR¶V. ª«sV©«sLi @LiµR¶ÛÇÁ[}qs xqsª«sW¿yLS¬sõ @LiµR¶VNRPV¬s 
(Input) ª«sV©«s AÇìØ©«sVryLRiLi −sZaýP[ztsQLiÀÁ(process) NSª«sÌÁzqs©«s Lki¼½ÍÜ[ xmnsÖÁ»yÌÁ¬s @LiµR¶ÛÇÁ[}qs(Output) 

¸R¶VLiú»R½Li ª«sWú»R½®ªs[V. NýTPQxtísQ\®ªsV©«s ryLiZNP[¼½NRP ª«sùª«s}qôðs @LiVV©y, @µj¶ xms¬sÂ¿Á[}qs xqsWú»R½Li ª«sWú»R½Li ¿yÍØ ryµ³yLRißá 
\®ªsV©«sµj¶.  

NRP©«sVNRP NRPLixmspùÈÁL`i ©«sV ª«sV©«s  AÇìÁÌÁNRPV @©«sVgRiVßáLigS xms¬sÂ¿Á[}qs ryµ³R¶©«sLigS xmsLjigRißÓáLi¿yÖÁ. BÈÁVª«sLiÉÓÁ 
AÇìÁÌÁ xqsª«sVVµy¸R¶W¬sõ NRPLixmspùÈÁL`i úF¡úgSLi gS }msL]ä©«sª«s¿RÁVè.  C úF¡úgSª«sVVÌÁÍÜ[ Fs©¯[õ F¡NRP²R¶ÌÁV 
F¡ª«s¿RÁVè. NRPW²T¶NRPÌÁV, ¼d½zqs®ªs[»R½ÌÁV, gRiVßáNSLRi ËØgRi ¥¦¦¦LSÌÁV, F¡ÖÁNRPÌÁV, INRP¿][ÈÁ ©«sVLi²T¶ ª«sVL]NRP ¿][ÉÓÁNTP 
®ªsÎýÏÁª«sV©«s²yÌÁV, IZNP[LRiNRP \®ªsV©«s xms¬s¬s xmsÌÁVª«sWLýRiV Â¿Á[̧ R¶Vª«sV©«s²yÌÁV BÍØ rygjiF¡»R½VLiµj¶. @µ]NRP DÍýØxqs\®ªsV©«s úNUP²R¶ 
ª«sLiÉÓÁµj¶. 
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1.2. NRPLixmspùÈÁLýRiÍÜ[ LRiNSÌÁV 
 
NRPLixmspùÈÁLýRi©«sV @−s Â¿Á[}qs xms¬s¬s ÊÁÉíÓÁ, ªyÉÓÁ ÇìØxmsNRP aRPNRPVòÌÁ©«sV ÊÁÉíÓÁ, ªyÉÓÁ xmsLjiª«sWßØ¬sõ ÊÁÉíÓÁ ryª«sVLóSQùÌÁ©«sV ÊÁÉíÓÁ 
©yÌÁVgRiV LRiNSÌÁVgS xmsLjigRißÓáxqsVò©yõLRiV. 
 
1.2.1. xqsWxmsL`i NRPLixmspùÈÁLýRiVM  
 
®ªs[ÌÁ NRPLixmspùÈÁLýRi©«sVLiÀÁ xqsª«sW¿yLS¬sõ ¼d½xqsVN]¬s xms¬s Â¿Á[¸R¶VLi¿RÁgRiÌÁ @¼½aRPNTPòª«sLi»R½\®ªsV©«s NRPLixmspùÈÁLýRi®©s[ xqsWxmsL`i 
NRPLixmspùÈÁLýRiV @LiÉØLRiV. @Li»R½LjiORPQLiÍÜ[NTP DxmsúgRi¥¦¦¦ÌÁ©«sV  xmsLixms²R¶Li, ªyÉÓÁ Â¿Á[»R½ xms¬s Â¿Á[LiVVLi¿RÁ²R¶Li 
®ªsVVµR¶\ÛÍÁ©«sªyÉÓÁNTP − dsÉÓÁ¬s Dxms¹¸¶WgjiryòLRiV.  
 
1.2.2. ®ªsVLiVV©±s ú}mnsª±sV NRPLixmspùÈÁLýRiVM  
 
− dsÉÓÁNTP \ÛÉÁª±sV }tsQLjiLig`i @®©s[ −sµ³y©«sLiÍÜ[ xms¬sÂ¿Á[}qs aRPNTPò DLi²R¶²R¶Li ª«sÌýÁ 100 ª«sVLiµj¶ ª«sLRiNRPV NRPLixmspùÈÁL`i − dsVµR¶ 
IZNP[ryLji xms¬sÂ¿Á[̧ R¶Vª«s¿RÁVè. C NRPLixmspùÈÁLýRiV FsNRPVäª«s xqósÍØ¬sõ @úNRP−sVryòLiVV. ®ªsVLiVV©±s ú}mnsª±sV NRPLixmspùÈÁLýRiNRPV 
N]¬sõ Dµyx¤¦¦¦LRißáÌÁV  IBM-360/370, Dec-1090. 
 
1.2.3. −sV¬ds NRPLixmspùÈÁLýRiVM  
 
− dsÉÓÁÍÜ[ NRPW²y \ÛÉÁª±sV }tsLjiLig`i −sµ³y©«sLi DLiµj¶. @LiÛÉÁ[ INRPLjiNRP©yõ FsNRPVäª«s ª«sVLiµj¶ IZNP[ xqsª«sV¸R¶VLiÍÜ[ NRPÖÁzqs xms¬s 
Â¿Á[xqsVN][ª«s¿RÁVè. \®ªsVúN][ NRPLixmspùÈÁLýRi»][ F¡ÖÁ}qsò rí¡lLi[ÇÞ ZNPFyzqsÉÔÁ FsNRPVäª«s, úFy|qszqsLig`i ®ªs[gRiLi FsNRPVäª«s. −sV¬ds 
NRPLixmspùÈÁL`i NRPV Dµyx¤¦¦¦LRißáÌÁVgS PD.P.11/70, Honewell XPS-100 ÌÁ©«sV Â¿ÁxmsöVN][ª«s¿RÁVè. 
 
1.2.4. \®ªsVúN][ NRPLixmspùÈÁLýRiVM  

 
Fy»R½NSÌÁLiÍÜ[ |msµôR¶ Ë³ÏÁª«s©yÌÁ ¬sLi²y xmsÛÉíÁ[ NRPLixmspùÈÁL`i ANSLRiLi BxmsöV²R¶V ËØgS ÀÁ©«sõµj¶gS ª«sWLjiF¡LiVVLiµj¶. 

− dsÉÓÁÍÜ[ \®ªsVúN][ úFy|qsxqsLýRi©«sV ªy²R¶»yLRiV. NSÊÁÛÉíÁ[ − dsÉÓÁ¬s \®ªsVúN][ NRPLixmspùÈÁLýRiV @¬s zmsÌÁVxqsVò©yõLRiV. “ª«sùQQNTPògRi»R½LigS 

ªy²R¶VN][ª«s²y¬sNTP” −dsÉÓÁ¬s LRiWF~Liµj¶Li¿yLRiV. @LiµR¶Vª«sÌýÁ − dsÉÓÁ¬s xmsLRi=©«sÍÞ NRPLixmspùÈÁLýRiV @¬s @LiÉØLRiV. IBM 
xqsLixqós »R½©«s ®ªsVVÈíÁ®ªsVVµR¶ÉÓÁ xmsLRi=©«sÍÞ NRPLixmspùÈÁL`i©«sV 1984ÍÜ[ −s²R¶VµR¶ÌÁ Â¿Á[zqsLiµj¶. DµyM PPC-XT, PC-AT, 
PC-286, PC-386, Pentium-I, Pentium-II, Pentium-III, Pentium-IV ª«s\lgiLS.  
 
C \®ªsVúN][ NRPLixmspùÈÁLýRi©«sV ª«sVLji¬sõ LRiNSÌÁVgS Â¿ÁxmsöVN][ª«s¿RÁVè. @−s; 
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(@) ©¯[ÉÞ ÊÁVN`P NRPLixmspùÈÁLýRiV ÛÍÁ[NRP ÍØù£ms ÈÁ£ms NRPLixmspùÈÁLýRiV 
 
BÉÔÁª«sÖÁ NSÌÁLiÍÜ[ ZNP[ª«sÌÁLi HµR¶V NTPÍÜ[úgSª«sVVÌÁ ÊÁLRiVª«soLi²T¶ ª«sV©«s IÎÜ[þ |msÈíÁVNRPV¬s xms¬s Â¿Á[xqsVN][ª«s²y¬sNTP − dsÌÁVgS 
ÍØ£msÉØ£ms NRPLixmspùÈÁLýRiV NRPW²y @LiµR¶VËØÈÁVÍÜ[NTP ª«s¿yèLiVV. ªyÉÓÁÍÜ[ @¬sõ xqsµR¶VFy Ŗ¶WÌÁV D©yõLiVV. 
©¯[ÉÞ ÊÁVN`P NRPLixmspùÈÁLýRiV úÕdÁ£mns ZNP[£qsÌÁÍØgS FsNRPä²T¶\ZNP©y ¼d½xqsVZNPÎÏÁþ²y¬sNTP −dsÌÁVgS DLiÉØLiVV. B−s ËØùÈÁLki»][ 
xms¬sÂ¿Á[ryòLiVV. − dsÉÓÁÍÜ[ {ms{qsÌÁÍÜ[ DLi®²¶[ @¬sõ xqsµR¶VFy¸R¶WÌÁW D©yõLiVV. 
 
 

 
(A) Fyª±sV ÉØ£ms NRPLixmspùÈÁLýRiVM  
 
B−s Â¿Á[¼½ÍÜ[ B−sV²T¶F¡¹¸¶[V \|qsÇÁÙÍÜ[ DLiÉØLiVV. NSÊÁÉíÓÁ − dsÉÓÁ¬s Fyª±sV ÉØ£ms NRPLixmspùÈÁLýRiLiÉØLRiV. −dsÉÓÁÍÜ[ ®ªsVª«sVLki 
FsNRPVäª«s DLi²R¶µR¶V. xmsÌÁVLRiNSÌÁ ®ªsW²R¶ÍÞ= ®©s[²R¶V ª«sWlLiäÉýÜ[ ÌÁË³ÏÁùª«sVª«so»R½V©yõLiVV. 

 
1.3. NRPLixmspùÈÁL`i ÌÁORPQßØÌÁVM  
 
NRPLixmspùÈÁL`i ¹¸¶VVNRPä ª«sVVÅÁù ÌÁORPQßØÌÁV. 1.®ªs[gRiLi (speed), 2. ÅÁÀÁè»R½»R½*Li (accuracy), ÇìØxmsNRPaRPNTPò 
(Memory capability), 4. xqsª«sW¿yLS¬sõ Ë³ÏÁúµR¶xmsLRi¿RÁ²R¶Li, ¼½Ljigji LSÊÁÈíÁVNRPV®©s[ xqsµR¶VFy¸R¶VLi (Storage 
& Retrieval), 5. ª«sV×dÁþ ª«sV×dÁþ úFy|qs£qs Â¿Á[̧ R¶VgRiÌÁ ryª«sVLóRiQùLi (Repeated processing 
capability), 6. −saRP*xqs¬ds Ŗ¶V»R½ (Reliability), 7. ®ªsxqsVÌÁVËØÈÁV/b¼g¼¸ðþ¾ (Flexibility) 
 
®ªs[gRiLiiM »R½©«sNRPV @Liµj¶LiÀÁ©«s A®µ¶[aSÌÁ©«sV @»R½ùLi»R½ ®ªs[gRiLigS NRPLixmspùÈÁL`i @ª«sVÌÁV xmsLRiVxqsVòLiµj¶. 
 
¤WÃèm»“þ¾:ª«sV©«sLi BÀÁè©«s A®µ¶[aSÌÁ©«sV ®ªs[gRiLigS @ª«sVÌÁV Â¿Á[zqs©«sLi»R½ ª«sWú»y©«s NRPLixmspùÈÁL`i xqsª«sVLóRiª«sLi»R½\®ªsV©«s 
xmsLjiNRPLRiLi @©«sÛÍÁ[Li. ®ªs[gRiLi»][ FyÈÁV »R½xmsöVÌÁV ÛÍÁ[NRPVLi²y ¤WÃèm»“gÏ¸b¼ xmnsÖÁ»yÌÁ©«sV @LiµR¶ÛÇÁ[̧ R¶WÖÁ. NRPLixmspùÈÁL`iNRPV 
ª«sV©«sLi @Liµj¶LiÂ¿Á[ ®²¶[ÉØ xqsLjigS DLiÛÉÁ[, @µj¶ ÅÁÀÁè»R½\®ªsV©«s xmnsÖÁ»y¬sõ BxqsVòLiµj¶. 
 
ÇìØxmsNRPaRPNTPòM NRPLixmspùÈÁL`i ¬sLSøßáLiÍÜ[ @ª«sVLjiè©«s ®ªsVª«sVLki ÀÁ£ms ryª«sWLóSQù¬sõ ÊÁÉíÓÁ µy¬s ÇìØxmsNRPaRPNTPò Aµ³yLRixms²T¶ 
DLiÈÁVLiµj¶. N]¬sõ®ªs[ÌÁ }msÒÁÌÁÍÜ[ ¬sÌÁ* Â¿Á[¸R¶VgRiÖÁgji©«s xqsª«sW¿yLS¬sõ INRP ÀÁ©«sõ NRPLixmspùÈÁL`i ¥¦¦¦L`ïi ²T¶£qsäÍÜ[ 
Ë³ÏÁúµR¶xmsLRi¿RÁª«s¿RÁVè. NRPLixmspùÈÁL`iNRPV DLi®²¶[ ÇìØxmsNRPaRPNTPò @FyLRiLi. 
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xqsª«sW¿yLS¬sõ Ë³ÏÁúµR¶xmsLRi¿RÁ²R¶Li, µy¬sõ ¼½Ljigji LSÊÁÈíÁVN][ª«s²R¶LiiM INRPryLji NRPLixmspùÈÁL`i ¥¦¦¦L`ïi²T¶£qsäÍÜ[ \|mnsÎÏÁþ 
LRiWxmsLiÍÜ[ Ë³ÏÁúµR¶xmsLRiÀÁ©«s xqsª«sW¿yLS¬sõ @Li¾»½[ ©«sª«sVøNRPLigS ª«sV©«sLi N][Lji©«s ®ªs[VLRiNRPV ²T¶£qsä ©«sVLiÀÁ  ®ªsÖÁNTP ¼d½zqs 
¿RÁW}ms ryª«sVLóRiQùLii NRPLixmspùÈÁL`i NRPV DLiµj¶. 
 
ª«sV×dÁþ ª«sV×dÁþ úFy|qs£qs Â¿Á[¸R¶VgRiÖÁgji©«s ryª«sVLóRiQùLiiiM NRPLixmspùÈÁL`i IZNP[ LRiNRP\®ªsV©«s xms¬s¬s Fs¬sõ ryLýRiLiVV©y 
¬sLji*LSª«sVLigS, −sxqsVgRiV ÛÍÁ[NRPVLi²y, »R½xmsöVÌÁVF¡NRPVLi²y xmspLjiòÂ¿Á[̧ R¶VgRiÌÁµR¶V. @LiµR¶VNRPV @ª«sxqsLRi\®ªsV©«s úF¡úgSª±sV©«sV 
INRPryLji LSzqs NRPLixmspùÈÁL`i ÍÜ[NTP »R½xmsö¬sxqsLjigS {mns²`¶ Â¿Á[̧ R¶WÖÁ. 
 
−saRP*xqs¬ds¸R¶V»R½M IZNP[ xms¬s¬s Fs¬sõ ryLýRiLiVV©y ©«sª«sVøNRPLigS ¬sLji*LSª«sVLigS, »R½xmsöVÛÍýÁ[NRPVLi²y Â¿Á[̧ R¶VgRiÌÁ 
ryª«sVLóRiQùLi NRPLixmspùÈÁL`iNRPV DLiµj¶. @ÌÁxqsÈÁ, ÇìØxmsNRPaRPNTPò N][ÍÜ[öª«s²R¶Li, −súaSLi¼½ NSª«sÖÁ= LSª«s²R¶Li ª«sLiÉÓÁ 
xqsª«sVxqsùÌÁV ÛÍÁ[ª«so. Fs®©s[õQQ\ÛÎÁQþ©y NRPLixmspùÈÁL`i IZNP[ LRiNRP\®ªsV©«s ryª«sVLóRiQùLi»][ xms¬s Â¿Á[̧ R¶VgRiÌÁµR¶V. 
 
kÉn»¶j¶eÁY¶/©«sª«sVù»R½M NRPLixmspùÈÁL`i©«sV ª«sV©«sLi FsÍØ NSªyÌÁ©«sVN]LiÛÉÁ[ @ÍØ xms¬sÂ¿Á[}qsÍØ úF¡úgS−sVLig`i 
(B`Ì®²T¾[¼²) Â¿Á[¸R¶Vª«s¿RÁVè. @LiµR¶Vª«sÛÍýÁ[ NRPLixmspùÈÁL`i©«sV INRP ©«sª«sVù»R½igRiÌÁ xmsLjiNRPLRiLi @¬s @LiÉØLRiV. 
 
1.3.1. NRPLixmspùÈÁL`i ª«sVVÅÁùË³ØgSÌÁVM 
 
NRPLixmspùÈÁL`iÍÜ[ ª«sVW²R¶V ª«sVVÅÁùQ\®ªsV©«s Ë³ØgSÌÁV D©yõLiVV. @−s 1. B©±sxmsoÉÞ ¸R¶VW¬sÉÞ(Input unit), 2. 
|qsLiúÈÁÍÞ úFy|qszqsLig`i ¸R¶VW¬sÉÞ (CPU), 3. KÉÞxmsoÉÞ ¸R¶VW¬sÉÞ (Output unit). 
 
B©±sxmsoÉÞiM NRPLixmspùÈÁL`iNTPÀÁè©«s úF¡úgSª±sV @ª«sVÌÁV ÇÁLRiFyÌÁLiÛÉÁ[ µy¬sNTP ª«sVVLiµR¶VgS N]Li»R½ xqsª«sW¿yLRiLi 
@Liµj¶Li¿yÖÁ. µy¬s®©s[ NRPLixmspùÈÁL`i xmsLjiË³ØxtsQÍÜ[ B©±sxmsoÉÞ(input) @LiÉØLRiV. ®ªsVVµR¶ÈÁ B©±sxmsoÉÞ µy*LS 
A®µ¶[aSÌÁ©«sV(Program) NRPLixmspùÈÁL`iÍÜ[NTP úxms®ªs[aRP |msÈíÁgS®©s[, NRPLixmspùÈÁL`i A A®µ¶[aSÌÁV {qs*NRPLjiLiÀÁ, ÇìØxmsNRPaRPNTPò 
ZNP[LiúµR¶Li(Memory unit)ÍÜ[ Ë³ÏÁúµR¶xmsLRiVxqsVòLiµj¶. NRPLixmspùÈÁL`i xms¬sÂ¿Á[̧ R¶V²y¬sNTP NSª«sÌÁzqs©«s xqsª«sW¿yLS¬sõ 
¸R¶VLiú»R½Ë³ØxtsQ(Machine language)ÍÜ[ NRPLixmspùÈÁL`i ÇìØxmsNRPaRPNTPò ZNP[Liúµy¬sNTP B©±sxmsoÉÞ Ŗ¶VW¬sÉÞ µy*LS 
@LiµR¶ÛÇÁ[xqsVòLiµj¶. ª«sV¬sztsQ ®ªsVµR¶²R¶V xqsúNRPª«sVLigS xms¬s Â¿Á[̧ R¶W²y¬sNTP ÇìØ®©s[Liúµj¶ Ŗ¶WÌÁV FsLi»R½ ª«sVVÅÁù®ªsW, 
NRPLixmspùÈÁL`i xms¬sÂ¿Á[¸R¶V²y¬sNTP B©±sxmsoÉÞ ¸R¶VW¬sÉÞ @Li»R½ ª«sVVÅÁùLi. 
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NRPLixmspùÈÁL`i A®µ¶[aSÌÁÍÜ[ NRPLixmspùÈÁL`i FsÍØ xms¬sÂ¿Á[̧ R¶WÍÜ[ ¬slLôi[bPLiÂ¿Á[ A®µ¶[aSÌÁV @¬ds, ª«sV©«sLi N][LRiVNRPV©«sõ xms¬s¬s 
FsÍØÂ¿Á[¸R¶WÍÜ[ ¬slLôi[bPLiÂ¿Á[ A®µ¶[aSÌÁV @¬ds lLiLi²R¶V LRiNSÌÁVgS DLiÉØLiVV. − dsÉÓÁ®©s[ System Software @¬ds, 
Application Software @¬ds @LiÉØLRiV. System Software ÛÍÁ[¬s®µ¶[ NRPLixmspùÈÁL`i xms¬sÂ¿Á[¸R¶VµR¶V. 
Application Software ÛÍÁ[NRPF¡¾»½[ ª«sV©«sLi NRPLixmspùÈÁL`i»][ G xms¬s Â¿Á[LiVVLi¿RÁµR¶ÌÁVèN]©yõ®ªsW A xms¬s 
ÇÁLRigRiµR¶V. ®²¶[ÉØ©«sV xqósWÌÁLigS 0 ©«sVLiÀÁ 9 µyNS @LiZNPÌÁV, A ©«sVLiÀÁ   Z µyNS @ORPQLSÌÁV, !,@,#,$,* ª«sLiÉÓÁ 
úxms¾»½[ùNRP gRiVLRiVòÌÁV @¬s ª«sVW²R¶V ª«sLæSÌÁVgS −sË³ÏÁÀÁLixmsª«s¿RÁVè. 
 
zqs.zms.¸R¶VV.:zqs.zms.¸R¶VV.(CPU) @LiÛÉÁ[ |qsLiúÈÁÍÞ úFy|qszqsLig`i ¸R¶VW¬sÉÞ. B©±sxmsoÉÞ ryµ³R¶©yÌÁ µy*LS ª«sV©«sLi 
xmsLizmsLiÂ¿Á[ xqsª«sW¿yLRiLi @Li»y NRPLixmspùÈÁL`iÍÜ[¬s C Ë³ØgS¬sNTP ®ªsÎÏÁ§òLiµj¶. NRPLixmspùÈÁL`I ÍÜ[xmsÌÁ ª«sV©«sLi @²T¶gji©«s 
xms©«sVÌÁ¬dsõ zqs.zms.¸R¶VV. Â¿Á[zqs©«s »R½LS*»R½ A ÇÁªyÊÁV ª«sV×dÁþ ª«sW¬sÈÁL`i − dsVµR¶ NRP¬szmsxqsVòLiµj¶. NRPLixmspùÈÁL`iÍÜ[ ÇÁLjilgi[ 
xms©«sVÌÁ¬sõLiÉÓÁNTP zqs.zms. Ŗ¶VV. ®ªsVµR¶²R¶V ÍØLiÉÓÁµj¶. @LiVV¾»½[ ª«sV©«sLi G xqsª«sW¿yLRiLi −sZaýP[ztsQLi¿yÌÁ¬s N][LRiVNRPV©yõ®ªsW, 
µy¬sõ FsÍØ −sZaýP[ztsQLi¿yÌÁ¬s N][LRiV»R½V©yõ®ªsW A A®µ¶[aSÌÁ¬sõ ª«sV©«s®ªs[V Bªy*ÖÁ. A A®µ¶[aSÌÁ úxmsNSLRiLi 
xms¬sÂ¿Á[aSNRP, ª«sÀÁè©«s xmnsÖÁ»y¬sõ FsNRPä²][ INRP¿][ÈÁ @µj¶ Ë³ÏÁúµR¶xmsLRi¿yÖÁ. 
 
NRPLixmspùÈÁL`i ÇìØxmsNRPª«sùª«sxqósÍÜ[ µk¶¬s¬s ¬sÌÁª«s Â¿Á[}qs ¿][ÈÁV©«sV ª«sV©«sLi ¬sLñRiLiVVLi¿RÁª«s¿RÁVè. ª«sV©«sNRPV NSª«sÌÁzqs©«sxmso²R¶V 
µy¬s¬s ¼½Ljigji ¾»½LRiª«sª«s¿RÁVè. C zqs.zms.¸R¶VV. ®ªs[gS¬sõ ®ªsVgS|¤¦¦¦²`ê¶(MHz)ÌÁÍÜ[ N]ÌÁVryòLRiV. zqsxqísª±sV ¸R¶VW¬sÉÞ 
ÍÜ[xmsÌÁ INRPËÜ[L`ïi DLiÈÁVLiµj¶. −s−sµ³R¶ FsÌÁNíSQû¬sN`P Ë³ØgSÌÁV µk¶¬s − dsVµR¶ F~Liµj¶NRPgS @ª«sVLjiè DLiÉØLiVV. C ËÜ[L`ïi 
− dsVµR¶  @¼½ xqs©«sõ¬s ÍÜ[x¤¦¦¦xmso ¼d½gRiÌÁV DLiÉØLiVV. @−s FsÌÁNíSQû¬sN`P Ë³ØgSÌÁ©«sV INRP µy¬s»][ INRPÉÓÁ NRPÌÁVxmso»R½W 
ª«soLiÉØLiVV. C −sµ³R¶LigS NRPLixmspùÈÁL`iÍÜ[ FsÌÁNíSQû¬sN`P xqsLRiWäQùÉÞÌÁV GLRiö²R¶»yLiVV. C úzmsLiÛÉÁ²`¶ xqsLRiWäQùÉÞ 
ËÜ[L`ïi®©s[ ª«sVµR¶L`i ËÜ[L`ïi @LiÉØLRiV. 
 
C zqs.zms.¸R¶VV.ÍÜ[ ª«sVW²R¶V ª«sVVÅÁùQ\®ªsV©«s Ë³ØgSÌÁV DLiÉØLiVV. @−s (a) ®ªsVª«sVLki ¸R¶VW¬sÉÞ(M.U.), (b) 
NRPLiúÉÜ[ÍÞ ¸R¶VW¬sÉÞ(Control unit), (c) @LóRi®ªsVÉÓÁN`P @Li²`¶ ÍØÑÁN`P ¸R¶VW¬sÉÞ(ALU). 
 
(@) ®ªsVª«sVLki ¸R¶VW¬sÉÞiM B»R½LRi FsÌÁNíSQû¬sN`P ryµ³R¶©yÌÁNRPLiÛÉÁ[ NRPLixmspùÈÁL`i ÊÁx¤¦¦¦§ÎÏÁ úFy¿RÁVLRiùLi F~LiµR¶²y¬sNTP 
NSLRißáLi NRPLixmspùÈÁL`iÍÜ[ xqsª«sW¿yLS¬sõ ¬sÌÁª«s Â¿Á[¸R¶VgRiÌÁ ryª«sVLóRiQùLi DLi²R¶ÈÁLi. BÍØ ¬sÌÁª«s Â¿Á[xqsVN]®©s[ xqósÍØ®©s[õ 
®ªsVª«sVLki(Memory) @LiÉØLRiV. C ®ªsVª«sVLki lLiLi²R¶V LRiNSÌÁV. 1. úxmsµ³y©«s ®ªsVª«sVLki(Main or Primary 
Memory), 2. µj¶*¼d½¸R¶V úZaP[ßÓá ®ªsVª«sVLki(Secondary Memory). 
 
(A) Fs.FsÍÞ.¸R¶VV.iM NRPW²T¶NRPÌÁV, ¼d½zqs®ªs[»R½ÌÁV, gRiVßáNSLSÌÁV, Ë³ØgS¥¦¦¦LSÌÁV, INRP −sÌÁVª«s»][ BLiN]NRP −sÌÁVª«s©«sV 
xqsLjiF¡ÌÁè²R¶Li ª«sLiÉÓÁ xms©«sVÌÁV BNRPä²R¶ ÇÁLRiVgRiV»yLiVV. BÀÁè©«s xqsª«sW¿yLRiLi ÛÍÁNRPä NRPÈíÁ²R¶ª«sVV, xqsLjiF¡ÖÁè ¿RÁW²R¶ÈÁLi, 
gRißÓá»R½LiÍÜ[ úxms®ªs[aRPLi, »yLjiäNRPLigS AÍÜ[ÀÁLi¿RÁ²R¶Li ®ªsVVµR¶\ÛÍÁ©«s xms©«sVÖÁõ NRPLixmspùÈÁL`iÍÜ[ DLi®²¶[ Arthmetic 
and Logic Unit (ALU) Â¿Á[xqsVòLiµj¶. 
 
(B) NRPLiúÉÜ[ÍÞ ¸R¶VW¬sÉÞiM NRPLiúÉÜ[ÍÞ ¸R¶VW¬sÉÞ ÍÜ[ −s−sµ³R¶ úF¡úgSª±sVÌÁ©«sV @ª«sVÌÁV xmsLjiÂ¿Á[LiµR¶VNRPV ª«s°ÖÁNRP\®ªsV©«s 
AÇìÁÌÁV @¬dsõ DLiÉØLiVV. NRPLixmspùÈÁL`i Â¿Á[¸R¶VgRiÖÁgji©«s @¬sõ xms©«sVÌÁV Bµj¶ Â¿Á[xqsVòLiµj¶. ÛÍÁNRPäÌÁVNS¬ds, G\®µ¶©y 
¬sLñRi¸R¶VLi Â¿Á[zqsÂ¿Áxmsö²R¶LiNS¬ds @ª«so©y, NSµy @¬s −sZaýP[ztsQLi¿RÁ²y¬sNTPNS¬ds − dsÉÓÁNTP xqsLiÊÁLiµ³j¶LiÀÁ©«s AÇìÁÌÁV, 
xqsW¿RÁ©«sÌÁV NRPLiúÉÜ[ÍÞ ¸R¶VW¬sÉÞ NRPV ª«sÀÁè©«sxmso²R¶V Bµj¶ @LóRi®ªsVÉÓÁN`P ¸R¶VW¬sÉÞ ÛÍÁ[µy ALU NTP xmsLixmso»R½VLiµj¶. 
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NRPLixmspùÈÁL`i Â¿Á[¸R¶Vª«sÌÁzqs©«s xms¬sÍÜ[¬s −s−sµ³R¶ µR¶aRPÖÁõ gRiVLRiVòLi¿RÁVN][²y¬sNTP, @ª«sxqsLS¬sõ ÊÁÉíÓÁ A Ŗ¶W µR¶aRPÍýÜ[ 
Â¿Á[¸R¶Vª«sÌÁzqs©«s xms©«sVÌÁV Â¿Á[¸R¶V²y¬sNTP FsLi»][ ÇìØxmsNRP aRPNTPò DLi²yÖÁ. A ÇìØxmsNRP aRPNTPò ZNP[Liúµy¬sõ ®ªsVª«sVLki ¸R¶VW¬sÉÞ 
@LiÉØLRiV. ®ªsVª«sVLki ¸R¶VW¬sÉÞ©«sV ª«sV©«sLi xmsLizms©«s A®µ¶[aSÌÁNRPV @©«sVgRiVßáLigS xms¬sÂ¿Á[LiVVLiÂ¿Á[ −sË³ØgS¬sõ NRPLiúÉÜ[ÍÞ 
Ŗ¶VW¬sÉÞ(Control Unit) @LiÉØLRiV. 

 
\|ms©«s −sª«sLjiLiÀÁ©«s ®ªsVª«sVLki Ŗ¶VW¬sÉÞ, NRPLiúÉÜ[ÍÞ Ŗ¶VW¬sÉÞ, G FsÍÞ Ŗ¶VVÌÁV ª«sVW²T¶iLiÉÓÁ¬s NRPÖÁzms |qsLiúÈÁÍÞ 
úFy|qszqsLig`i Ŗ¶VW¬sÉÞ(CPU) @LiÉØLRiV. 
 
KÉÞxmsoÉÞiM ª«sV©«s A®µ¶[aS©«sVryLRiLi @¬sõ µR¶aRPÌÁV xmspLjiò @LiVV©«s »R½LRiªy»R½ »R½¸R¶WLRi¹¸¶[Vù xmnsÖÁ»y¬sõ KÉÞxmsoÉÞ 
@LiÉØLRiV. 
 
1.4. NRPLixmspùÈÁL`i xmsLjiË³ØxtsQ 
 
NRPLixmspùÈÁL`i xmsLjiË³ØxtsQÍÜ[ ¥¦¦¦L`ïi®ªs[L`i(Hardware) ª«sVLji¸R¶VV ry£mnís®ªs[L`i(Software) @©«sV lLiLi²R¶V ª«sVVÅÁù 
Ë³ØgSÌÁV©yõLiVV. − dsÉÓÁ¬s gRiVLjiLiÀÁ −sª«sLRiLigS ¾»½ÌÁVxqsVNRPVLiµyLi. 
 
h¾¸²þ¾ñfÁQÀj¶ (Hardware): 
 
NRPLixmspùÈÁL`iÍÜ[ ª«sV©«s NRPLiÉÓÁNTP NRP¬szmsLiÂ¿Á[ Ë³ØgSÌÁ¬sõLiÉÓÁ¬s ¥¦¦¦L`ïi®ªs[L`i @LiÉØLRiV. Dµyx¤¦¦¦LRißáNRPV BLi»R½NRPV ª«sVVLiµR¶V 
ª«sV©«sLi ¿RÁWzqs©«s NUPËÜ[L`ïi, ®ªsW¬sÈÁL`i, úzmsLiÈÁL`i ª«sVLji¸R¶VV ZNP[LiúµR¶ −sµ³y©«s −sË³ØgRiLi(CPU) @¬dsõ ¥¦¦¦L`ïi®ªs[L`igS 
xmsLjigRißÓáLi¿RÁª«s¿RÁVè. ¥¦¦¦L`ïi®ªs[L`i¬s ª«sV¬sztsQ aRPLkiLRi fÁQÀjþÕ F¡ÌÁèª«s¿RÁVè. 
 
BxmsöV²R¶V ¥¦¦¦L`ïi®ªs[L`iÍÜ[¬s Ë³ØgSÌÁ©«sV ¿RÁWµôyLi. 
 
NUPËÜ[L`ïi(Key Board): BLi»R½NRPV ª«sVVLi®µ¶[ Â¿ÁxmsöVNRPV©yõLi. NUPËÜ[L`ïi µy*LS A®µ¶[aSÌÁV xqsª«sW¿yLS¬sõ 
@Liµj¶ryòª«sV¬s. C NUPcËÜ[L`ïi @®©s[µj¶ µyµyxmso \ÛÉÁ£ms −sVxtsQ©±s©«sV F¡ÖÁ DLiÈÁVLiµR¶¬s, NSNRPF¡¾»½[ BLiµR¶VÍÜ[ @µR¶©«sLigS 
ª«sVLjiN]¬sõ NUPÌÁV D©yõLiVV. ªyÉÓÁ gRiVLjiLiÀÁ BxmsöV²R¶V  ª«sV©«sLi ¾»½ÌÁVxqsVNRPVLiµyLi. 
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BLiµR¶VÍÜ[ ®ªsVV»R½òLi 104 NUPÌÁV D©yõLiVV. @LiµR¶VÍÜ[ F1 ©«sVLiÀÁ F2 ª«sLRiNRPV©«sõ 12 NUPÌÁV xmnsLiORPQ©±s (Function) 
NUPÌÁV @LiÉØLRiV. 26 NUPÌÁV BLigýkixtsv @ORPQLSÌÁV (A,B. . . .  . . Z) ZNP[ÉØLiVVLi¿RÁÊÁ²ïyLiVV. ª«sVL]NRP 26 NUPÌÁV 
úxms¾»½[ùNRP gRiVLRiVòÌÁ N][xqsLi (+, -, *, / . . . .)ZNP[ÉØLiVVLi¿RÁÊÁ²ïyLiVV. @ÍØlgi[ −sVgjiÖÁ©«s 30 NUPÌÁ©«sV úxms¾»½[ùNRP\®ªsV©«s NUP 
(Special Function Keys, Ex: DEL, ENTER, ESC . . . . ) ÌÁ¬s @LiÉØLRiV. 
 
Dxms¹¸¶WgSÌÁVM µk¶¬s µy*LS ª«sV©«sLi xqsª«sW¿yLS¬sõ NRPLixmspùÈÁL`iÍÜ[NTP xmsLizmsLi¿RÁ²R¶Li ryµ³R¶ùxms²R¶V»R½VLiµj¶. @LiÛÉÁ[ 
ª«sV©«sLi C NUPËÜ[L`ïiÍÜ[ \ÛÉÁ£ms Â¿Á[}qs A®µ¶[aSÌÁV NRPLixmspùÈÁL`i ®©s[LRiVgS »R½©«s Ë³ØxtsQÍÜ[NTP ª«sWLRiVèNRPVLiÈÁVLiµj¶. 
 
ryµ³R¶ùxms²R¶¬s −sxtsQ¸R¶WÌÁVM ª«sV©«sNRPV  NRPLixmspùÈÁL`iÍÜ[ NRP¬szmsLiÂ¿Á[ NRPLRi=L`i (Bµj¶ ¾»½LRi\|ms  "-" gRiVLRiVò¬s  F¡ÖÁ 
DLiÈÁVLiµj¶.) NRPLRi=L`i©«sV ZNP[ª«sÌÁLi \|msNTP, úNTPLiµR¶NRPV, NRPV²T¶\®ªsxmsoNRPV, Fs²R¶ª«sV\®ªsxmsoNRPV ª«sWú»R½®ªs[V ¼d½xqsVNRPV F¡gRiÌÁLi. ª«sVlLi[ 
µj¶aRPÍÜ[©«sW NRPLRi=L`i©«sV ¼d½xqsVNRPVF¡ÛÍÁ[Li. BÍØ NRPLRi=L`i©«sV \|ms©«s Â¿Ázmsö©«s ©yÌÁVgRiV µj¶aRPÌÁÍÜ[©«sV ¼d½xqsVNRPV ®ªsÎÏÁþ²y¬sNTP 
xqsx¤¦¦¦NRPLjiLiÂ¿Á[−s ËØßáLi gRiVLRiVò ª«sVVúµj¶LiÀÁ D©«sõ ©yÌÁVgRiV NUPÌÁV. 
 
Cxms¬s¬s LiVVLiNS xqsVÌÁË³ÏÁLigS Â¿Á[¸R¶V²R¶Li N][xqsLi NRP¬s|msÈíÁ ÊÁ²T¶Li®µ¶[ ª«s°£qs (Mouse).  
 
ª«s°£qs Dxms¹¸¶WgSÌÁVM C ª«s°£qs µy*LS ª«sV©«sLi NRPLRi=L`i©«sV G µj¶aRPNRPLiVV©y ¼d½xqsVNRPVF¡gRiÌÁLi. C ª«s°£qs©«sV ª«sV©«sLi 
FsNRPVäª«sgS −sLi²][£qsÍÜ[ Dxms¹¸¶WgjiryòLi. −sLi²][£qsÍÜ[ C NRPLRi=L`i ª«sV©«sNRPV ËØßáLi gRiVLRiVò©«sV F¡ÖÁ DLiÈÁVLiµj¶. 
 
ª«s°£qs µy*LS ryµ³R¶ùxms²R¶¬s −sxtsQ¸R¶WÌÁVM C ª«s°£qs µy*LS xqsª«sW¿yLS¬sõ NRPLixmspùÈÁL`iÍÜ[ \ÛÉÁ£ms Â¿Á[¸R¶VÛÍÁ[NRP 
F¡ª«s²R¶Li. @®µ¶[ NUPËÜ[L`ïi µy*LS @LiVV¾»½[ ª«sV©«sLi xqsª«sW¿yLS¬sõ NRPLixmspùÈÁL`iÍÜ[ \ÛÉÁ£ms Â¿Á[¸R¶VgRiÌÁLi. B®µ¶[ úxmsµ³y©«sLigS 
NUPcËÜ[L`ïiNRPV, ª«s°£qsNRPW D©«sõ ª«sù»yùxqsLi. 
 
BNRP NUPcËÜ[L`ïiÍÜ[¬s NUPÌÁ©«sV gRiVLRiVLiÀÁ ¾»½ÌÁVxqsVNRPVLiµyLi. 
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xqsLiÅÁùÌÁ NUPÌÁV (Numeric Keys): B−s NUPcËÜ[L`ïi \|msË³ØgRiLiÍÜ[©«sW ª«sVLji¸R¶VV NUPcËÜ[Lï̀iÍÜ[ NRPV²T¶\®ªsxmso©«s 
DLiÉØLiVV. − dsÉÓÁ¬s gRiVLjiòLi¿RÁ²R¶Li NRPW²y xqsVÌÁV®ªs[. NSLRißáLi ªyÉÓÁ\|ms©«s xqsLiÅÁùÌÁV (0 ©«sVLiÀÁ 9) ª«sLRiVxqsgS 
ª«sVVúµj¶LiÀÁ DLi²R¶²R¶®ªs[V. 

 
ª«sV©«sLi G xqsLiÅÁù©«sV ¾»½LRi− dsVµR¶ ª«sVVúµj¶Li¿yÌÁ¬s N][LRiVNRPVLiÛÉÁ[ A xqsLiÅÁù©«sV ©¯NTPä¾»½[ xqsLji. @xmsöV²R¶V A xqsLiÅÁù 
ª«sV©«sNRPV ¾»½LRi−dsVµR¶ NRP¬szmsxqsVòLiµj¶. 
 
@ÍØlgi[ B®µ¶[ xqsLiÅÁùÌÁ NUP ÌÁ\|ms ª«sVLjiN]¬sõ úxms¾»½[ùNRP gRiVLRiVòÌÁV ( /, %, +, . . .  .) NRPW²y ª«sVVúµj¶Li¿RÁÊÁ²T¶ 
DLiÉØLiVV. ª«sV©«sLi ªyÉÓÁ¬s Dxms¹¸¶WgjiLi¿RÁVN][ªyÌÁLiÛÉÁ[ ª«sVVLiµR¶VgS ztsQ£mnís(SHIFT) @¬s NUPcËÜ[L`ïiÍÜ[ 
ª«sVVúµj¶Li¿RÁÊÁ²T¶ D©«sõ ª«sVL]NRP NUP \|ms ®ªs[ÌÁV©«sV DLiÀÁ ©¯NSäÖÁ.  @xmsöV²R¶V ª«sV©«sNRPV xqsLiÅÁùNRPV ÊÁµR¶VÌÁVgS C 
úxms¾»½[ùNRP gRiVLRiVò©«sV ª«sV©«sNRPV NUPcËÜ[L`ïi ¾»½LRi\|ms ª«sVVúµj¶xqsVòLiµj¶. 
 
@ORPQLSÌÁ NUPÌÁV(ALPHABETIC KEYS)M B−s ®ªsVV»R½òLi ª«sV©«sNRPV 26 NUPÌÁV DLiÉØLiVV. − dsÉÓÁ− dsVµR¶ ª«sLRiVxqsgS 
BLigýkixtsv @ORPQLS\ÛÍÁ©«s A,B,C . . . .  . Z ª«sLRiNRPW ª«sVVúµj¶Li¿RÁÊÁ²T¶ DLiÉØLiVV. 
 
ª«sV©«sLi ZNP[ª«sÌÁLi xqsª«sW¿yLS¬sõ ZNP[ª«sÌÁLi BLigýkixtsv @ORPQLSÌÁ»][®©s[ NRPLixmspùÈÁL`i NRPV ¾»½ÖÁ¸R¶VÛÇÁ[ryòLi. NSÊÁÉíÓÁ ª«sV©«sLi 
NUPcËÜ[L`ïi −dsÉÓÁ¬s FsNRPVäª«sgS  Dxms¹¸¶WgjiryòLi. 
 
− dsÉÓÁ¬s ª«sV©«sLi ©¯NTPä¾»½[ ¾»½LRi−dsVµR¶ G @ORPQLS¬sõ ©¯NSä®ªsW @®µ¶[ @ORPQLRiLi ª«sVVúµj¶Li¿RÁÊÁ²R¶V»R½VLiµj¶. @LiVV¾»½[ B−s 
¾»½LRi− dsVµR¶ ÀÁ©«sõ @ORPQLSÌÁVgS (a,b,c . . . . .z) ª«sVVúµj¶Li¿RÁÊÁ²R¶»yLiVV. B®µ¶[ ª«sV©«sNRPV |msµôR¶ @ORPQLSÌÁVgS ( 
A,B,C . . . .  . Z) ª«sVVúµj¶Li¿RÁÊÁ²yÌÁLiÛÉÁ[ ª«sVVLiµR¶VgS ztsQ£mnís NUP \|ms©«s ®ªs[ÌÁV DLiÀÁ ª«sV©«sLi G @ORPQLS¬sõ |msµôR¶ 
@ORPQLRiLigS ª«sVVúµj¶Li¿yÌÁ¬s N][LRiVNRPVLiÈÁV©yõ®ªsW µy¬s¬s ©¯NTPä¾»½[ xqsLji. @xmsöV²R¶V A AORPQLRiLi ª«sV©«sNRPV |msµôR¶ 
@ORPQLRiLigS ª«sVVúµj¶Li¿RÁÊÁ²R¶V»R½VLiµj¶. 
 
xmnsLiORPQ©±s NUPÌÁV(FUNTION KEYS): B−s NUPcËÜ[L`ïi \|msË³ØgRiLiÍÜ[ ª«sLRiVxqsgS Fs²R¶ª«sV ©«sVLiÀÁ NRPV²T¶NTP 1,2,3 . . . . . 
10 @¬s ª«sVVúµj¶Li¿RÁÊÁ²T¶ DLiÉØLiVV. B−s ©¯NTPä¾»½[ NRPLixmspùÈÁL`i Ë³ØxtsQNRPV IN][ä NUP IN][ä −sµ³R¶LigS xms¬s Â¿Á[xqsWò 
DLiÉØLiVV. xmnsLiORPQ©±s NUP£qs NUPËÜ[L`ïiÍÜ[ C úNTPLiµj¶ −sµ³R¶LigS NRP¬szmsryòLiVV.  F1, F2, F3, F4, F5, F6, F7 F8, 
F9 
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NRPLRi=L`i ¬s¸R¶VLiú»R½ßá NUPÌÁV(cursor control keys)iM− dsÉÓÁ µy*LS ª«sV©«sLi NRPLRi=L`i ©«sV 
BLi»R½NRPV ª«sVVLiµR¶V Â¿Ázmsö©«sÈýÁV \|msNTP úNTPLiµj¶NTP ª«sVLji¸R¶VV NRPV²T¶, Fs²R¶ª«sV \®ªsxmsoÌÁNRPV ¼d½xqsVNRPVF¡gRiÌÁLi. B−s ®ªsVV»R½òLii 
©yÌÁVgRiV NUPÌÁV. − dsÉÓÁ¬s ËØßáLi NUPÌÁV(Arrow Keys) @LiÉØLRiV. B−s NRPLRi=L`i©«sV Gµj¶aRPNRPV ¼d½xqsVNRPV®ªsÎÏÁ»y¹¸¶W A 
µj¶aRP©«sV ¿RÁWzmsxqsWò (ËØßáLi gRiVLRiVòÌÁV) ª«sVVúµj¶LiÀÁ DLiÉØLiVV. 
 
úxms¾»½[ùNRP\®ªsV©«s NUPÌÁV(SPECIAL KEYS): 
 
1. ztsQ£mnís NUP(SHIFT KEY): BLi»R½NRPV ª«sVVLiµR¶V ¾»½ÖÁ¸R¶VÛÇÁ[ryLi C ztsQ£mnís µy*LS xqsLiÅÁùÌÁ NUPÌÁ−dsVµR¶ 
ª«sVVúµj¶Li¿RÁÊÁ²T¶ D©«sõ úxms¾»½[ùNRP gRiVLRiVòÌÁ©«sV FsÍØ Dxms¹¸¶WgjiLi¿RÁVN][ªyÍÜ[, @ÍØlgi[ ÀÁ©«sõ @ORPQLSÌÁ©«sV |msµôR¶ 
@ORPQLSÌÁVgS FsÍØ ª«sWLSèÍÜ[ NRPW²y ¾»½ÌÁVxqsVN]©yõLRiV. C lLiLi²R¶V xms©«sVÌÁV ª«sV©«sNRPV C ztsQ£mnís NUP µy*LS ÇÁLjilgi[ 
ª«sVVÅÁù xms©«sVÌÁV. 
 
2. ¬s Ŗ¶VLiú»R½ßá NUP(CONTROL KEY): Bµj¶ ª«sV©«sNRPV NUPcËÜ[LïRiVÍÜ[ "CTRL" @¬s ª«sVVúµj¶Li¿RÁÊÁ²T¶ D©«sõ NUP'. 
Bµj¶ IN]äNRPä  NRPLixmspùÈÁL`i Ë³ØxtsQNRPV IN][ä −sµ³R¶LigS xms¬sÂ¿Á[xqsVòLiµj¶.  
 
3. AÌïÁL`i NUP(ALTER KEY): Bµj¶ ª«sV©«sNRPV NUP ËÜ[LïRiVÍÜ[ "ALT'  @¬s ª«sVVúµj¶Li¿RÁÊÁ²T¶ D©«sõNUP. Bµj¶ NRPW²y 
µyµyxmso ¬s¸R¶VLiú»R½ßá NUP ÍØLiÉÓÁ®µ¶[. 
 
4. NSù£ms= ÍØN`P NUP (CAPS LOCK): Bµj¶ ª«sV©«sNRPV NUP ËÜ[LïRiVÍÜ[ "CAPS LOCK" @¬s ª«sVVúµj¶Li¿RÁÊÁ²T¶ 
D©«sõ NUP. −dsVLRiV C NUP¬s ©¯NRPägS®©s[ NUP ËÜ[LïRiVÍÜ[ − dsVNRPV NRPV²T¶\®ªsxmso \|msË³ØgRiLiÍÜ[ NSù£ms= ÍØN`P @¬s ª«sVVúµj¶Li¿RÁÊÁ²T¶ 
D©«sõ ÀÁ©«sõ \ÛÍÁÈÁV ®ªsÌÁVgRiV»R½VLiµj¶. @LiÛÉÁ[ C NSù£ms= ÍØN`P xms¬s Â¿Á[xqsVòLiµj¶ @¬s @LóRiLi. ª«sV©«sNRPV C NUP ª«sÌÁ©«s 
úxms¹¸¶WÇÁ©«sLi G−sVÈÁLiÛÉÁ[ xqsx¤¦¦¦ÇÁLigS NUP ËÜ[LïRiVÍÜ[ G @ORPQLS¬sõ ©¯NTPä©y @µj¶ ÀÁ©«sõ @ORPQLRiLigS®©s[ 
ª«sVVúµj¶Li¿RÁÊÁ²R¶V»R½VLiµj¶. @®µ¶[ C NSù£ms= ÍØN`P xms¬sÂ¿Á[xqsVò©«sõxmsöV²R¶V  − dsVLRiV G @ORPQLS¬sõ \ÛÉÁxmso Â¿Á[zqs©y @µj¶ |msµôR¶ 
@ORPQLRiLigS ª«sVVúµj¶Li¿RÁÊÁ²R¶V»R½VLiµj¶. 
 
µk¶¬sµy*LS ª«sV©«sNRPV NRPÖÁlgi[ Dxms¹¸¶WgRiLi G−sVÈÁLiÛÉÁ[ ª«sV©«sLi |msµôR¶ @ORPQLSÌÁ»][ xqsª«sW¿yLS¬sõ ¼d½xqsVNRPV®©s[ÈÁxmsöV²R¶V 
úxms¼½ @ORPQLS¬sNTP ztsQ£mnís NUP¬s Dxms¹¸¶WgjiLiÀÁ C xqsª«sW¿yLS¬sõ \ÛÉÁxmso Â¿Á[̧ R¶V²y¬sNTP ¿yÍØ xqsª«sV¸R¶VLi 
¼d½xqsVNRPVLiÈÁVLiµj¶. µy¬s ¬sªyLRißãÜ[Fy¸R¶V®ªs[V ª«sV©«sNRPV C NSù£ms= ÍØN`P NUP. 
 
5. ©«sª±sV= ÍØN`P (NUM LOCK): Bµj¶ ª«sV©«sNRPV NUP ËÜ[LïRiVÍÜ[ NRPV²T¶ Ë³ØgRiLiÍÜ[ "NUM LOCK" @¬s 
ª«sVVúµj¶Li¿RÁÊÁ²T¶ D©«sõ 'NUP'. µy¬s úNTPLiµR¶®©s[ D©«sõ xqsLiÅÁùÌÁ NUPÌÁ©«sV (0 ©«sVLiÀÁ 9) Bµj¶ ¬s¸R¶VLiú¼½xqsVòLiµj¶. 
 
@µj¶ FsÍØ @LiÛÉÁ[ BLi»R½NRPV ª«sVVLiµR¶V Â¿ÁFyöL NSù£ms= ÍØNP̀ xms¬sÂ¿Á[xqsVò©«sõxmsöV²R¶V \ÛÍÁÈÁV ®ªsÌÁVgRiV»R½VLiµj¶ @¬s. @ÍØlgi[ 
ª«sV©«sNRPV C NUP ËÜ[LïRiVÍÜ[ ©«sLiÊÁL`i ÍØN`P xms¬sÂ¿Á[xqsVò©«sõxmsöV²R¶V NRPW²y \ÛÍÁÈÁV ®ªsÌÁVgRiV»R½VLiµj¶. C \ÛÍÁÈÁV NSù£ms= ÍØN`P NUP 
úxmsNRPä®©s[ DLiÈÁVLiµj¶. C ©«sLiÊÁL`i ÍØNP̀ xms¬s Â¿Á[xqsVò©«sõxmsöV²R¶V µy¬s µj¶gRiVª«s©«s D©«sõ xqsLiÅÁùÌÁ NUPÌÁ©«sV ª«sV©«sLi 
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©¯NTPä©«sxmsöV²R¶V ªyÉÓÁ −sÌÁVª«sÌÁV ª«sV©«sNRPV ¾»½LRi− dsVµR¶ NRP¬szmsryòLiVV. @®µ¶[ ª«sV©«sNRPV ©«sLiÊÁL`i ÍØN`P xms¬s Â¿Á[¸R¶V¬s xmsORPQLiÍÜ[ 
A NUPÌÁ©«sV ª«sV©«sLi ©¯NTPä©y ªyÉÓÁ −sÌÁVª«sÌÁV ª«sV©«sNRPV ¾»½LRi−dsVµR¶ NRP¬szmsLi¿RÁª«so. 
 
6. Fs}qsä£ms NUP (ESC KEY): Bµj¶ ª«sV©«sNRPV NUP ËÜ[LïRiVÍÜ[ Fs²R¶ª«sV\®ªsxmso Ë³ØgRiLiÍÜ[ "ESC" @¬s ª«sVVúµj¶Li¿RÁÊÁ²T¶ 
D©«sõ NUP. µk¶¬s µy*LS ª«sV©«sLi  NRPLixmspùÈÁL`i úF¡úgSLi©«sV @LôðRiLi»R½LRiLigS A}ms¸R¶V²y¬sNTP @ª«sNSaRPLi NRPÌÁVgRiV»R½VLiµj¶. 
 
7. LjiÈÁL`iõ NUP (RETURN KEY): Bµj¶ ª«sV©«sNRPV©«sõ NUP ÌÁ¬sõLiÉÓÁÍÜ[NTP úxmsµ³y©«s\®ªsV©«s NUP. ª«sV©«sLi xqsª«sW¿yLRiLi 
®ªsVV»R½òLi \ÛÉÁxmso Â¿Á[aSNRP C NUP ¬s ©¯NTPä¾»½[ ª«sV©«sLi \ÛÉÁxmso Â¿Á[̧ R¶Vª«sÌÁzqs©«s xqsª«sW¿yLRiLi xmspLRiòLiVV©«sÈýÁV  NRPLixmspùÈÁL`iNRPV 
¾»½ÖÁ¸R¶VÛÇÁ[¸R¶V²R¶Li @©«sõª«sWÈÁ. 
 
@ÍØlgi[ NRPLRi=L`i©«sV INRP ª«sLRiVxqs ©«sVLiÀÁ ª«sVL]NRP ª«sLRiVxqsÍÜ[NTP ¼d½xqsVNRPV ®ªsÎÏÁþ²y¬sNTP NRPW²y C NUP ¬s 
Dxms¹¸¶WgjiLi¿RÁVNRPVLiÉØLi. Bµj¶ ª«sV©«sNRPV NUP ËÜ[LïRiVÍÜ[ "ENTER" @¬s ª«sVVúµj¶Li¿RÁÊÁ²T¶ D©«sõ NUP. @ÍØlgi[ µk¶¬s¬s 
FsLiÈÁL`i NUP @¬s NRPW²y @LiÉØLRiV. 
 
8. ²T¶ÖdÁÉÞ NUP (DELETE KEY): Bµj¶ ª«sV©«sNRPV NUP ËÜ[LïRiVÍÜ[ "DEL" gS NRP¬szmsxqsVòLiµj¶. ²T¶ÖdÁÉÞ @LiÛÉÁ[ 
»]ÌÁgjiLi¿RÁ²R¶Li ÛÍÁ[µy ¼d½zqs®ªs[¸R¶V²R¶Li @¬s @LóRiLi. 
 
µk¶¬s µy*LS ª«sV©«sLi »R½xmsöVgS ª«sVVúµj¶LiÀÁ©«s @ORPQLSÌÁ©«sV »]ÌÁgjiLi¿RÁVNRPVLiÉØLi. µk¶¬s N][xqsLi ª«sV©«sLi ª«sVVLiµR¶VgS G 
@ORPQLS©«sõLiVV¾»½[ »]ÌÁgjiLi¿yÌÁ¬s N][LRiVNRPVLiÈÁV©yõ®ªsW A @ORPQLRiLi −dsVµR¶ NRPLRi=L`i©«sV DLiÀÁ C DEL NUP¬s 
©¯NTPä¾»½[xqsLji. @xmsöV²R¶V ª«sV©«s xqsª«sW¿yLRiLiÍÜ[ ©«sVLiÀÁ A @ORPQLRiLi »]ÌÁgjiLixmsÊÁ²R¶V»R½VLiµj¶. 
 
9. B©±sxqsL`íi NUP (INSERT KEY): Bµj¶ ª«sV©«sNRPV NUP ËÜ[LïRiVÍÜ[ "INS" gS NRP¬szmsxqsVòLiµj¶. B©±sxqsL`íi @LiÛÉÁ[ 
xqsLôRiVËØÈÁV Â¿Á[̧ R¶VVÈÁ. 
 
@µj¶ G −sµ³R¶LigS Â¿Á[xqsVòLiµ][ ¾»½ÌÁVxqsVNRPVLiµyLi. ª«sV©«sLi xqsª«sW¿yLRiLi @Li»y  \ÛÉÁxmso Â¿Á[aSNRP, ª«sV×dÁþ @µR¶©«sLigS @®µ¶[ 
xqsª«sW¿yLRiLiÍÜ[ G®µ¶[¬s ¿][ÈÁ @µR¶©«sxmso xqsª«sW¿yLS¬sõ \ÛÉÁxmso Â¿Á[¸R¶WÌÁ©«sVNRPVLiÛÉÁ[ ª«sVVLiµR¶VgS C "INS" NUP¬s 
©¯NSäÖÁ. 
 
@xmsöV²R¶V ª«sV©«sNRPV ¾»½LRi−dsVµR¶ \|msË³ØgRiLiÍÜ[ "INS" NUP¬s ©¯NSäÖÁ. BÍØ B©±s xqsL`íi xms¬sÂ¿Á[xqsVò©«sõxmsöV²R¶V − dsVLRiV 
xqsª«sW¿yLS¬sõ FsNRPä²R¶ \ÛÉÁxmso Â¿Á[zqs©y xqsLjiF¡»R½VLiµj¶. 
 
@xmsöV²R¶V ª«sV©«sNRPV N]»R½ògS Â¿Á[Lji©«s C xqsª«sW¿yLRiLi NRPW²y Fy»R½ xqsª«sW¿yLRiLiÍÜ[ ª«sV©«sLi N][LRiVNRPV©«sõ −sµ³R¶LigS 
xqsLôRiVËØÈÁV @ª«so»R½VLiµj¶. 
 
10. ËØùN`P }qsö£qs NUP (BACK SPACE KEY): Bµj¶ ª«sV©«sNRPV NUP ËÜ[LïRiVÍÜ[ lLiLi²R¶ª«s ª«sLRiVxqsÍÜ[ FsLiÈÁL`i NUP \|ms©«s 
gRiVLRiVò»][ NRP¬szmsxqsVòLiµj¶. C NUP µy*LS ª«sV©«sLi NRPLRi=L`i róy©«sLi ©«sVLiÀÁ Fs²R¶ª«sV \®ªsxmso©«s D©«sõ xqsª«sW¿yLSLi róy©«sLiÍÜ[ 
D©«sõ @ORPQLS¬sõ »]ÌÁgjiLi¿RÁVNRPVLiÉØLi. @®µ¶[ C ËØùN`P }qsö£qs µy*LS @LiVV¾»½[ NRPLRi=L`iNRPV Fs²R¶ª«sV\®ªsxmso©«s D©«sõ 
@ORPQLS¬sõ »]ÌÁgjiLi¿RÁVNRPVLiÉØLi. 
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@ÍØlgi[ ¾»½LRi− dsVµR¶ INRP }msÑÁ ª«sVVLiµR¶VNRPV ÇÁLRigSÌÁLiÛÉÁ[ }msÇÞ @£ms NUP (PAGE UP) Dxms¹¸¶WgjiLi¿RÁVNRPVLiÉØLi. 
@ÍØlgi[ INRP }msÑÁ ®ªs©«sNTPä ÇÁLRigSÌÁLiÛÉÁ[ }msÇÞ²_©±s (PAGE DOWN) Dxms¹¸¶WgjiLi¿RÁVNRPVLiÉØLi. 
 
B»R½LRi B©±sxmsoÉÞ xmsLjiNRPLSÌÁV 
 
− dsVLRiV BLi»R½ª«sLRiNRPV NUPcËÜ[L`ïi, ª«s°£qs gRiVLjiLiÀÁ ¾»½ÌÁVxqsVN]¬s D©yõLRiV. BNRP úÉØN`P ËØÍÞ @®©s[µj¶ NRPW²y ª«s°£qs ª«sÛÍÁ 
xms¬sÂ¿Á[xqsVòLiµj¶. Bµj¶ NRPW²y ËÜª«sVøÌÁ ÀÁú¼d½NRPLRißáÍÜ[ NRPLRi=L`i©«sV G µj¶aRP##\ZNP©y ¼d½xqsVNRPV®ªsÎÏÁ§»R½VLiµj¶. @®µ¶[ ª«sV©«sLi  
NRPLixmspùÈÁL`iÍÜ[ D©«sõ AÈÁÌÁVÁ A®²¶[ÈÁxmsöV²R¶V ®ªs[gRiLigS @ÈÁW BÈÁW @LiµR¶VÍÜ[®©s[ ËÜª«sVøÌÁ©«sV NRPµj¶ÖÁLi¿RÁ²y¬sNTP 
ª«sV©«sNRPV @©«sVª«sogS ÇØLiVVLiÉÞgS xms¬sÂ¿Á[xqsVòLiµj¶. BÍØ BLiµR¶VÍÜ[ NRPLRi=L`i©«sV NRPµj¶ÖÁLi¿RÁ²y¬sNTP Dxms¹¸¶WgRixms®²¶[ 
zqs*¿`Á©«sV \|mnsL`i ÊÁÈÁ©±s (FIRE BUTTON) @LiÉØLRiV. 
 
ryä©«sL`i= @®©s[−s ª«sVVúµR¶ßØ xqsª«sW¿yLS¬sõ ¼½Ljigji NS{ms Â¿Á[̧ R¶V²y¬sNTP Dxms¹¸¶WgRixms²R¶V»R½VLiµj¶. ²T¶ÑÁÈÁÍÞ 
ZNP®ªs[VLSÌÁ®©s[−s úxms»R½ùQORPQLigS NRP©«sxms®²¶[ ÀÁú»y¬sõ LjiNSLï̀i Â¿Á[xqsWò @ª«sxqsLRi\®ªsV¾»½[ @LiµR¶VÍÜ[¬s ÍÜ[FyÌÁ©«sV NRPW²y 
xqsLjiÂ¿Á[xqsVN][ª«s²y¬sNTP ryµ³R¶ùxms®²¶[ ZNP®ªs[VLSÌÁV. 
 
@ª«soÉÞ xmsoÉÞ xmsLjiNRPLSÌÁV 
 
ª«sV©«sNRPV NRPLixmspùÈÁL`i ©«sVLiÀÁ G\®µ¶©y  xqsª«sW¿yLS¬sõ ¼½Ljigji F~LiµR¶ÉØ¬sNTP ª«sV©«sNRPV Dxms¹¸¶WgRixms®²¶[ xmsLjiNRPLSÌÁ©«sV 
@ª«soÉÞxmsoÉÞ ²T¶\®ªsxqs£qs(OUTPUT DEVICES) @LiÉØLRiV. úxmsµ³y©«sLigS C OUTPUT DEVICES ÌÁV 
ª«sV©«sNRPV lLiLi²R¶V D©yõLiVV. 1.  NRPLixmspùÈÁL`i ¾»½LRi(MONITOR), 2. ª«sVVúµR¶ßØ¸R¶VLiú»R½Li (PRINTER). 
 
¾»½LRi (MONITOR):  NRPLixmspùÈÁL`i ª«sVVLiµR¶VgS ª«sV©«sLi BÀÁè©«s xqsª«sVxqsùÌÁ©«sV ryµ³j¶LiÀÁ, A xmnsÖÁ»y¬sõ ¾»½LRi 
(MONITOR) \|ms ¿RÁWzmsxqsVòLiµj¶. 
 
ª«sVVúµR¶ßØ¸R¶VLiú»R½Li (PRINTER): ª«sV©«sLi NSªyÌÁ©«sVNRPV©«sõ xqsª«sW¿yLRiLi ª«sVVúµj¶Li¿RÁVN][²y¬sNTP ª«sV©«sNRPV 
Dxms¹¸¶WgRixms®²¶[µj¶ ª«sVVúµR¶ßØ ¸R¶VLiú»R½Li.  B−s xmsÌÁV LRiNSÌÁÍÜ[ ÌÁË³ÏÁùª«sVª«so»yLiVV. 


