
M A L I T H A  D I L S H A N  

TU
TE

 0
5

FUNDAMENTALS
 Of 

REPRESENTATION OF DATA IN A COMPUTER
ICT

The right Pathway 
to your future!

u,s; È,aYdka



1 
 

 

mß.Kl moaO;sfha o;a; ksrEmKh 

Representation of Data in a Computer  

 

 ixLHd moaO;sfhys Ndú;d lrk b,lalï yd wldrd§ wkq,laIK 
 

ixLHd moaO;sh 
( Number System ) 

mdoh 

( Base 
Value ) 

Ndú;d lrk b,lalï yd wldrd§ wkq,laIK 

(Number and Alphabetic Character Used ) 

01. oaùuh ( Binary ) 2 0,1 
02. wIaguh ( Octal ) 8 0,1,2,3,4,5,6,7 
03. oIuh ( Decimal ) 10 0,1,2,3,4,5,6,7,8,9 
04. IvoYuh ( Hexa-decimal) 16 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F 

 

 oYuh ixLHd  
 

 oYuh ixLHd moaO;sh wmf.a tÈfkod Ôú;hg b;d ióm h'  

 0"1"2"3"4"5"6"7"8"9 hk b,lalïj,ska th f.dvke.S we;'  

 fuu ixLHd moaO;sh" b,lalï 10 lska iukaú; ksid oYuh ixLHd moaO;sh f,i y÷kajhs' 

 ñksiqkaf.a w;a foflys weÕs,s oyhla we;s ksid fuh ckm%sh ixLHd moaO;shla ù we;ehs 
úYajdi l< yels h'  

 flfia  jqj o fuu b,lalï 10 Ndú;fhka úYd, ixLHd ksrEmKh l< yels h'  

 Nd.sl fldgi fjka lsÍu i|yd oYu ;s; Ndú;d lrhs'  

 Ok ixLHd ksrEmkh lsÍug —¬˜ ,l=K iy RK ixLHd ksrEmkh lsÍug —-˜,l=K Ndú;d 
lrkq ,efí'  

Wod ⁚-  ¬10'235 

                 -25'321 

 

 oaùuh ixLHd moaO;sh ^ Binary number system ) 
 

 oaùuh ixLHd moaO;sh wxl follska iukaú; fõ' tAjd kï z0Z iy z1Z h'  

 tu.ska wjia:d folla myiqfjka ksrEmKh l< yels h'  

 mß.Klfha oS oaùuh ixLHd moaO;sh myiqfjka Ndú;d l< yels h'  

 oaùuh ixLHd moaO;sfha ia:dkSh w.h foflys n,j,ska hqla; h' tneúka tys mdoh 2 fõ' 

 

 wIaguh ixLHd moaO;sh ^Octal numbers system) 
 fuys mdoh 8 fõ'  

 wIaguh ixLHd moaO;sfha b,lalï 1" 2" 3" 4" 5" 6 iy 7  fõ'  
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 Iâ oYuh ixLHd moaO;sh ^Octal number system&  

 Iâ oYuh ixLHd moaO;sfha mdoh 16 fõ'  

 Iâ oYuh ixLHd moaO;sfha b,lalï 16 la we;' oifjks b,lalfï isg bx.%Sis fydaäfha 
uq,a lemsg,a wl=re 5 fhdodf.k we;af;a b,lalï follska tl ia:dkhla oelaùug 
fkdyels ksid h'  

 tneúka Iâ oYuh ixLHd moaO;sfha b,lalï fufia fjhs' 0" 1" 2" 3" 4" 5" 6" 7" 8" 9" A" B" 
C" D" E" F  
 

 jeä u fjfiis ixLHdxlh (MSD) wvqu fjfiis ixLHdxlh (LSD)  

(MSD) - ixLHdjl jeä u ia:dkSh w.h ork b,lalu 

(LSD) - ixLHdjl wvq u ia:dkSh w.h ork b,lalu  

Wod :-  

ixLHdj MSD LSD 
2975'0 2 5 
56'034 5 4 
0'03145 3 5 

0031'0060 3 6 
 

 ixLHd moaO;s w;r mßj¾;k - Conversation between number systems  
 

1' oYuh ixLHd oaúuh ixLHdj,g mßj¾;kh  

 fok ,o oYuh ixLHdj foflka fnokak'  

 §¾> fn§fï ixfla;h háka ms<s;=frys ^,íêh& ksÅs, fldgi ,shkak¡  

 NdcHhg ol=Kq miska b;sßh ^0 fyda 1& ,shkak¡  

 iEu ,íêhla u 2ka fnoñka iy iEu NdcHhl u ol=Kq miska bÈßh ,shñka NdcHh 0 jk 
;=re my< w;g fn§u isÿ lrkak¡  

 hg isg Wvg we;s iy tAjd wkqms<sfj,g ,shkak¡  

 

2¡ oYuh ixLHd wIaguh ixLHdj,g yerùu  

 fok ,o oYuh ixLHdjla wfgka fnokak¡  

 §¾> fn§fï ixfla;h háka ms<s;=frys ^,íêh& ksÅ, fldgi ,shkak¡  

 NdcHhg ol=Kq miska b;sßh ^0 isg 7& ,shkak¡  

 iEu ,íêhla u 8ka fnoñka iy iEu NdcHhlu ol=Kq miska b;sßh ,shñka NdcHh 0 jk;=re 
my< w;g fn§u isÿ lrkak¡  

 hg isg Wvg we;s ^1 isg 7& b;sßh wkqms<sfj,g ,shkak¡  
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3¡ oYuh ixLHd Iâ oYuh ixLHdj,g yerùu  

 fok ,o oYuh ixLHdj 16ka fnokak¡ fnoSu mQ¾K ixLHd fn§ula f,i i,lkak¡  

 b;sßh ,shkak¡ ^b;sßh 9g jeä kï wod< bx.%Sis wlaIrh ,shkak¡ Wod⁚- b;sßh 12 kï C 
,shkak¡&  

 b;sßh ìxÿj jk ;=re by; mshjr fol isÿ lrkak¡  

 Iâ oYuh ixLHdj jkafka my< isg by<g wkqms<sfj<g Èhd we;s b;sßfhys b,lalïj,ska 
iEfok ixLHdjhs¡  

 

oaúuh ixLHd oYuh ixLHdj,g yerùu  

Wod⁚- 11012 ixLHdj oYuh ixLHdjlg yrjkak¡  

wIaguh ixLHd oYuh ixLHdj,g yerùu  

Wod⁚- 12608 ixLHdj oYuh ixLHdjlg yrjkak¡  

Iâ oYuh ixLHd oYuh ixLHdj,g yerùu  

Wod⁚- AOB116 ixLHdj oYuh ixLHdjlg yrjkak¡  

 

 §ùuh ixLHd wIaguh ixLHdj,g yerùu  
 

 oaùuh ixLHdfõ we;s b,lalï ol=Kq me;af;a isg 3 ne.ska jk fia fjkalr .kak¡  

 jï fl,jf¾ b;sß jk fldgig b,lalï 3 la iïmQ¾K fkdfõ kï" bÈßhg 0 fhdod ;=fka 
f.dv iïmQ¾K lrkak¡  

 Tn fjka l< tla tla ;=fka lKavdhï fjka j f.k iEfok oaùuh ixLHdfõ w.h oYuh 
b,lalulska ,shd" ;sfnk wkqms<sfj<gu tla fldgila ,sùfuka wIaguh ixLHdj ,efí¡  

 3 fldgia fjka lsÍu¡  

 

 oaùuh ixLHd Iâ oYuh ixLHdj,g mßj¾;kh lsÍu¡  
 

 Tnf.a oaùuh ixLHdj ol=Kq miska wdrïN lr b,lalï y;f¾ ldKavj,g fjka lrkak¡  

 wxl y;rla fkdue;s kï uq,a wxlh bÈßmig wu;r ìxÿ tl;= lr wxl y;r iïmQ¾K 
lr.kak¡  

 wxl y;f¾ b,lalï ldKavhla tljr ne.ska ish,a, Iâ oYuh ixLHdj,g mßj¾;kh 
lrkak¡  

 Iâ oYuh ixLHdj ,nd .ekSu i|yd mßj¾;kh l< wxl ish,a, kej; tla lr ,shkak¡  
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 wIaguh ixLHd oaùuh ixLHdj,g mßj¾;kh lsÍu   
 

wIaguh ixLHdj oaúuh ixLHdj 
0 000 
1 001 
2 010 
3 011 
4 100 
5 101 
6 110 
7 111 

 

 wIaguh ixLHdfõ wIaguh b,lalu i|yd iudk jk w.h oaùuh ixLHd ;=klska ,shkak¡ 

 jïmi isg we;s jákdlula fkdue;s ìxÿ bj;a lrkak¡  

 oaúuh ixLHdj ,nd .ekSu i|yd mßj¾;kh l< wxl ish,a, kej; tla lr ,shkak¡  
 
 

 Iâ oYuh ixLHd oaùuh ixLHdj,g mßj¾;kh lsÍu  
 

 tla tla oYuh wxlhg iudk oaúuh ixLHdj wxl y;f¾ ldKav jYfhka ,shkak¡  

 jïmi we;s jákdlula fkdue;s ìxÿ bj;a lrkak¡  

 oaúuh ixLHdj ,nd .ekSu i|yd wxl y;f¾ ldKav ish,a, tla ixLHdjla fia tla fldg 
,shkak¡  

1A9016  } 0001" 1010"1001" 0000 

     } 000110101100100002 

     } 110101100100002 

RK ixLHd i|yd ìgq w.hka ms<sn| úl,am w¾: úkHdihla wjYH fõ¡ fï i|yd w¾: úkHdi 
;=kla Ndú;d lr we;¡  
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 ,l=Kj;a m%udKh $ ix,laIs; mßudKkh (Sign-Magnitude) 
 

fuu ixr,laIs;h iy úYd,;ajh l%uh idudkHfhka Ok fyda iDK fyda w.hla fmkaùu i|yd 

jeäu fjfiis ìgqj Ndú;d lrk úg ìgq wfÜ moaO;shls¡ iïuq;sfhka fuu ia:dkfha zoZ ;sfí kï 
bka fmkajkafka b;sß ìgq úiska ,ndfok ixLHdfõ w.h okjk njhs¡ tfukau jeäu fjfiis ìgqj  
z1Z kï tu.ska bÈß ìgq 7 úiska ,ndfok ixLHdfõ w.h RK jk nj fmkajhs¡ fuu w¾: ksrEmKh 
u`.ska iDK ìkaÿfõ ^-0& w.hla ks¾udKh l< yels h¡  

Wod ⁚- ¬4510 ,l=Kqj;a oaùufhka 001011012 

 -4510 ,l=Kqj;a oaùufhka 101011012 

 

 tflys wkqmQrlh (One’s Complement) 

tflys wkqmQrlfha§ Ok ixLHd idudkH oaùuh ixLHd f,i ìgq 8ka ksrEmKh lrkq ,efí¡ flfia 
fj;;a" iDK ixLHd fjkia wdldrhlska ksrEmkh fõ¡ iDK ixLHdjlg fmr<Sug tfla tAjd fjkqjg 
ìkaÿj;a" ìxÿfõ tAjd fjkqjg tlla fhdokak¡ tneúka f,i iy f,ig o ,shkq ,efnhs¡ ,l=Kqj;a  

m%udKfha § jï fl<jfrys we;s ^jeäu fjfiis ìgqj – MSB& ,l=Kq fmkakqï lrhs¡ ^1 iDK  w.h;a" 
0 Ok w.h;a fõ& iDK ixLHdjl w.h .Kkh lsÍu i|yd" fmr mßÈ ìgq mßj¾;kh lrkak¡  

Wod ⁚- -120 tflys wkqmQrlh wkqj 100001112 f,ig iy  

 -60 tflys wkqmQrlh wkqj 110000112 f,igo ksrEmKh flf¾¡ 

tflys wkqmQrl l%ufha §" 010 ,shk wdldr folla we;¡  

010(000000002 = =010 iy 111111112 = -010): 

 

 foflyss wkqmQrlh (Two’s Complement) 

iDK ixLHdjla idod .ekSu i|yd" Ok wxlfhka mgkaf.k" tla tla ìsgqj wkqmQrKh lr 1la tl;= 
lrkak¡ fuu w¾: ksrEmKhg Ok w.hkag wu;rj ;j;a tl iDK w.hla o we;=<;afõ¡ ^iDK 
ìkaÿj ,sùu i|yd&  

Wod ⁚- foflys wkqmQrlfhka ksrEmKh lsÍu 111110112 iy ¬510, 000001012 fõ¡  

 +5= 000001012, -5 1ys wkqmQrlh f,i 111110102 

-510, foflys wkqmQrlfhka -5 ksrEmKh lsÍu 111110112 ( Iâ oYuh ixLHdxlkkfhka FB16 

fõ) 

 Ndú;h 

,l=Kqj;a  m%udKh 

wm o;a; tl;= lsÍï fyda wvq lsÍï fyda fkdlrk úg muKla Ndú;d 

flf¾¡ tAjd m%;siu wxls; mßj¾;khkays § Ndú;d fõ¡  

ixlS¾K .‚;uh mßm: wjYH jk wjia:dj, § tAjd iSñ;j Ndú;d 

lr we;¡ 

tflys wkqmQrlh ir, ixl,amhla ksid oDvdx.j, ir, ks¾udKhls¡ 

foflys wkqmQrlh 
.‚;uh l%shdldrlï lsÍu i|yd wvq msßjehla iys; j wêfõ.S 

oDVdx.la .ekSug yels fõ¡ 
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 oaùuh fla;l oYu (BCD- Binary Coded Decimal) 
 
fuh ixLHd;aul w.hka ̂ 0-9& muKla fla;kh lsÍu i`oyd Ndú;d lrk ìgq y;f¾ fla;hls¡ 

24 = 16 b;sßh 6 (i.e. 1010, 1011, 1100, 1101, 1110, 1111) j,x.= fkdjk ixfhdack fõ¡ 
 

E.g.:- 10001112 = 0100 0111BCD = 4710 

BCD 0000 0001 0010 0011 0100 0101 O110 0111 1000 1001 
oYuh 0 1 2 3 4 5 6 7 8 9 

 
 

 f;dr;=re yqjudrej i|yd wefußldkq iïu; fla; (ASCII)  

 

fuu l%ufha § idudkHfhka tl wlaIrhla ;ekam;a lsÍu i|yd ìgq 08 la ^nhsghla& Ndú;d lrhs¡ 
flfia fj;;a" 08 jeks msgqj mÍlaIl wxlhla f,iska Ndú;d lrhs¡ tkï iEu wlaIrhla u .nvd 
lsÍu i|yd ,efnkafka ìgq 07 la muKs¡  

fï wkqj tlsfklg fjkia w.hka 27 m%udKhla .nvd lsÍug ASCII u.ska yelshdj ,ndfohs¡ ìgq  

7 ASCII fla;h uq,ska u fhdackd lrk ,oafoa American national standard in institute (ANSI) úisks¡ 

(IBM mqoa., mß.Kl" ASCII Ndú;d lrhs&  

 

 úia;D; oaúuh fla;l oYu (EBCDIC) 

ìgq 8ys EBCDIC uq,ska u úYd, IBM uyd mß.Klj, iy .e<fmk WmlrKj, Ndú;d lrk ,o 
w;r th úúO wlaIr 256 la Ndú;d lrk ,§¡  
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 hqksfla; (UNICODE) 

ìgq 16ys fuu fla; isxy, yd fou< we;=¿ fndfyda NdIdj, wlaIr i|yd wkkH fla; ,laIHhka 
imhhs¡ 

fla;h jdis wjdis 

BCD 

 

 BCD, o¾Yuj,g iy m%;sj¾;H 

f,i fla;kh yd úfla;kh 

lsÍug myiqh¡  

 BCD mßj¾;kh i|yd oDvdx. 

we,af.dß;u l%shd;aul lsÍu 

b;d ir, h¡  

 oYuh f;dr;=re ,nd .ekSu 

i|yd wdodk f,i fyda m%;sodk 

f,i fyda o¾Ykh jk wjia:d 

wxls; moaO;sj, § b;d 

m%fhdackj;a fjhs¡  

 wxls; fjd,aÜ ógr" ixLHd; 

mßj¾;l iy 

 

 wjldY ld¾hlaYu ke;¡ 

 úfYaIfhkau wNHka;r 

frcsia;rj, m%udKh iy Odß;dj 

iSud lr we;s úg fyda iSud ù we;s 

úg fyda" by< fõ.hlska hq;a 

äðg,a mß.Klj, .‚;uh 

ld¾hj, § BCD wdlD;sh 

ksrEmKh lsÍug wiSre ùu¡  

 iDcq oaúuh ixLHd moaO;shlg 

jvd wxl .‚; yd ;d¾lsl 

tAllfha (ALU) ixlS¾K 

ks¾udKhla wjYH ùu¡  

 iïmQ¾K oDvdx. mßm:uh 
 

ASCII 

 wlaIrj, f¾Çh mámdáhla 

Ndú;d lrhs¡  

 fndfyda úg úúO ixialrK 

.e<fmhs¡  

 kùk fla;k l%u iu. .e<fma¡ 

 f,dal NdId ksfhdackh fkdfõ¡ 

EBCDIC 

 ìgq 8la Ndú;d lrk w;r 

ASCII §¾> lsÍug fmr ìgq 7la 

Ndú;d lf<a h¡  

 ASCII j,g jvd jeä wlaIr 

ixLHdjla wvx.= úh¡ 

 wlaIrj, f¾Çh mámdáhla 

Ndú;d fkdlrhs¡  

 úúO ixialrKhka fndfyda úg 

fkd.e<fma¡ 

 kùk fla;k l%u iu. 

fkd.e<fma¡ 

UNICODE 

 iïu; lr we;¡  

 f,dalfha fndfyda ,sÅ; NdId 

ksfhdackh lrhs¡  

 Unicode ;=< ASCIIj, 

iudk;dj ;nd .kS¡ 

 ASCII wlaIr .nvd lsÍï i|yd 
wjYH lrk u;lhg jvd jeä 
u;lhla wjYH lrhs¡   

 

 

 



01. Convert the following numbers into Binary
 1. 1011
 2. 3248
 3. 256
 4. 1258
 5. AC216

02. Convert the following into Hexa Decimal
 1. 1000111110001102
 2. 2568
 3. 188
 4. 11112
 5. A0616

03. Add the following numbers (Note : Following numbers are in Binary Formats)
 1. 101+10
 2. 1100+1110
 3. 101+110+10
 4. 100+1001+101
 5. 1000001+1000001+100110

04. Write the One’s Complement of 68 and -69 

05. Write the Two’s Complement of 68 and -69

06. Add the following numbers in Two’s complement format 
 1. 16+14
 2. -46+24
 3. -35-65
 4. 123-72
 5. 12-12

07. If ASCII Code for “A” is 065 , Write the ASCII Code in Binary for “PAMODA”

Exercise 
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