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     103         102           101             100 

     1000     100           10            1 

 

03 mdvu' 
mß.Klfhys o;a; yd Wmfoia ksrEmKh' 

 
3'1 mrs.Kl ;=, ixLHd ksrEmKh (Number Represantation) 

mß.Klhla ;=, o;a; ksrEmKh oaùuh wdldrfhka isÿlrhs' tkï 0 iy 1 hk ixLHdxl fol muKla 
Ndú;fhks' tu ixLHdxl mß.Klhla l%shd;aul jk úoHq;a Odrdj u; .e,mSfuka" 1 u.ska úoHq;a iamkaOkhla we;s 
nj;a (Presence of electrical pulse)" 0 u.ska úoHq;a iamkaOkhla fkdue;s nj;a (Absence of a pulse) ksrEmkh lrhs' 
fuys tla oaùuh ixLHdxlhla ìgqjla (bit – binary digit) f,i y÷kajhs' o;a; j, mej;shyels l=vdu tallh ìgqjhs' 
ìgq 8l tl;=jla nhsÜ tlla (Byte) f,i y÷kajhs' idudkHfhka mß.Klhla ;=< wkq,laIKhla (Character) oelaùu 
i|yd nhsÜ tlla Ndú;d lrhs' 
 
ksÅ, (Integers) 

oYuh fldgila wvx.= fkdjk" Ok fyda >DK mQ¾K ixLHd ksÅ, f,i y÷kajhs' 
Wod () 5" -2" 118" -89" 0" 10" -76 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
,l=K rys; ksÅ, (Unsigned Integers) 

0 yd Ok mQ¾K ixLHd ksrEmKh lsÍfïoS Ndú;d lrhs' mß.Kl moaO;shl§ wd.Kk (Computing) l%shdj,sh 
bgq lsÍu iy ixLHd ksrEmKh lsÍu i|yd ixLHd moaO;s Ndú;d lrhs' tys§ Ndú;d jk ixLHd moaO;s my; ±lafõ' 

I.oYuh ixLHd moaO;sh (Decimal Number System) 
II. oaùuh ixLHd moaO;sh (Binary Number System) 

III.wIaGuh ixLHd moaO;sh (Octal Number System) 
IV. Iâ oYuh ixLHd moaO;sh (Hexa Decimal Number System) 

 
oYuh ixLHd moaO;sh (Decimal Number System) 

 
mdoh    - 10 
Ndú; lrk ixLHd .Kk - 10 
Wmrsu jákdlu  - 9 
wju jákdlu   - 0 
Ndú;d lrk ixLHd  - 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 
 
 
 
 
 

 
 
 
 
 
 

nr idOlh 
(Weighting factor) 

 
103  

 
102 

 
101 

 
100 

 
10-1 

 
10-2 

 
10-3 

 
ia:dkSh w.hhka 

 
1000 

  
100 

  
 10 

    
 1 

 1/101 

  0.1 
1/102 

0.01 
1/103 

0.001 

ksÅ, ixLHd 
(Integers) 

,l=Kqj;a ksÅ, 
(Signed Integers) 

,l=K rys; ksÅ,  
(Unsigned Integers) 

,l=Kqj;a m%udKd;aul ksrEmKh 
(Signed Magnitide Representation) 

1ys wkqmQrl ksrEmKh 
(1’s Compliment Representation) 

2ys wkqmQrl ksrEmKh 
(2’s Compliment Representation) 
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     23          22            21             20 

      8       4            2          1   

     83          82            81             80 

   512      64            8          1   

     163          162            161             160 

   4096      256            16          1 

oaùuh ixLHd moaO;sh (Binary Number System) 
 

mdoh    - 2 
Ndú;d lrk ixLHd .Kk - 2 
Wmrsu jákdlu  -  1 
wju jákdlu   - 0 
Ndú;d lrk ixLHd  - 0, 1 
 
 
 

 
 
 
 
 
 
 
 

 
wIaGuh ixLHd moaO;sh (Octal Number System) 

 
mdoh    - 8 
Ndú;d lrk ixLHd .Kk - 8 
Wmrsu jákdlu  -  7 
wju jákdlu   - 0 
Ndú;d lrk ixLHd  - 0, 1, 2, 3, 4, 5, 6, 7 
 
 
 
 

 
 
 
 
 

 
Iâ oYuh ixLHd moaO;sh (Hexa Decimal Number System) 

 
mdoh    - 16 
Ndú;d lrk ixLHd .Kk - 16 
Wmrsu jákdlu  -  F (15) 
wju jákdlu   - 0 
Ndú;d lrk ixLHd  - 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

nr idOlh 
(Weighting factor) 

 
2 
3 

 
  2 2 

  
21      

 

 
 2 
0 

 
 2-1 

 
 2-2 

 
 2-3 

 
ia:dkSh w.hhka 

  
8  

  
  4 

  
 2  

    
 1 

 1 / 21 

  0.5 
1 / 22 

0.25 
1 / 23 

0.125 

 
nr idOlh 
(Weighting factor) 

 
8 3 

   

 
  8 2  

 

  
81       

 

 
8 0 

 

 
 8-1 

 

 
 8-2 

 
 
ia:dkSh w.hhka 

 
 512 

  
  64 

  
 8  

    
 1 

 1 / 81 

  0.125 
1 / 82 

0.015625 

 
nr idOlh 
(Weighting factor) 

 
16 3 

   

 
  16 2  

 

 
  16 1       

 

 
 16 0 

 

 
 16-1 

 

 
 16-2 

 
 
ia:dkSh w.hhka 

 
4096 

  
  256 

  
 16  

    
 1 

 1 / 161 

  0.0625 
1 / 162 

0.00390625 
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ixLHdjl ia:dkSh w.h yd ixfla; w.h 
 

1985 ys ia:dkSh w.hka yd ixfla; w.hka fidhd n,uq 
  
        1         9          8            5 
 
 
        1    x  103        9    x  102         8    x  101          5    x  101   
 
 
 
 
 
 
        1  x  1000       9  x  100         8  x  10          5  x  1  
 
 1000   +     900     +      80        +             5 
 
    1 9 8 5 
 

 
jeäu fjfiis wxlh yd wvqu fjfiis wxlh 

(MSD – Most Significant Digit & LSD – Least Significant Digit ) 
 
 

         2975.0 
          
                            56.034 
         
                         001.10210 

 
hï lsis mQ¾K ixLHdjla jfï isg ol=Kg lshùfï § ol=Kq fl<j,ßka u msysá w.h wvqu fjfiis w.h jk 

w;r jï fl<jßka u msysá Y=kH fkdjk w.h jeäu fjfiis w.h fõ' 
oYu ixLHdj, § oYu ;s;g ol=Kq miska wE;ska msysá Y=kH fkdjk w.h wvqu fjfiis w.h jk w;r oYu 

;s;g jï miska wE;ska u msysá Y=kH fkdjk w.h jeäu fjfiis w.h fõ' 
 

ixLHdj MSD LSD 
329 3 9 

1237'0 1 7 
58'32 5 2 
0'0975 9 5 
0'4 4 4 

 
 
 

jeäu fjfiis ìgqj yd wvqu fjfiis ìgqj 
(MSB – Most Significant Bit & LSB – Least Significant Bit) 

 
jeäu yd wvqu fjfiis ìgqj ;SrKh lsÍfï § oaúuh ixLHd moaO;sh i|yd muKla Ndú; flf¾'  
hï lsis mQ¾K ixLHdjla jfï isg ol=Kg lshùfï § ol=Kq fl<jßkau msysá w.h wvqu fjfiis ìgqj jk 

w;r jï fl<jßka u msysá Y=kH fkdjk w.h jeäu fjfiis ìgqj fõ'  
oaúuh oYu ixLHdj, § oYu ;s;g ol=Kq miska wE;ska u msysá Y=kH fkdjk w.h wvqu fjfiis ìgqj jk 

w;r oYu ;s;g jï miska wE;ska u msysá Y=kH fkdjk w.h jeäu fjfiis ìgqj fõ' 
 

 
 
 
 
 

oaùuh ixLHdj MSB LSB 

1101 1 = (23) 1 = (20) 

011.101 1 = (21) 1 = (2-3) 

wvqu fjfiis ixLHdj   

ixLHdjl wvqu ia:dkSh w.h  

we;s wxlhhs  

jeäu fjfiis ixLHdj -  

ixLHdjl jeäu ia:dkSh w.h  

we;s wxlhhs  

ixfla; w.hka 

ia:dkSh w.hka 
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ixLHd moaO;s w;r mßj¾:k 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
01' oYuh ixLHdjla oaùuh ixLHdjlg mßj¾;kh 
 
 
 
 
 
 
 
 
 
 
 
 
 
02' oYuh ixLHdjla wIaguh ixLHdjlg mßj¾;kh 
 
 
 
 
 
 
 
 
 
  
03' oYuh ixLHdjla Iâ oIuh ixLHdjlg mßj¾;kh 
 
 
 
 
 
 
 
 
 
 
04' oaùuh ixLHdjla oYuh ixLHdjlg mßj¾;kh 
 
 
 
 
 
 
 
 
 
 
 

Iâ oYuh 

oaùuh 

wIaguh oYuh 

1 1 0 1 0 12 

25 24 23 22 21 20 

32 16 8 4 2 1 

32 16 0 4 0 1 + + + + + 

1101012 = 53 

53 

2 

52 2 

26 2 

13 2 

6 2 

3 2 

0 

0 

1 

0 

1 

52 = 1101002 

1 

0 1 

2452 = 46248 

4 

2 

6 

2452 8 

306 8 

38 8 

4 8 

0 4 

8452 = 210416 
4 

0 

1 2 

8452 16 

528 16 

33 16 

16 

0 2 
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05' wIaguh ixLHdjla oYuh ixLHdjlg mßj¾;kh 
 
 
 
 
 
 
 
 
 
 
 
06' Iâ oIuh ixLHdjla oYuh ixLHdjlg mßj¾;kh 
 
 
 
 
 
 
 
 
 
 
 
07' oaùuh ixLHdjla wIaguh ixLHdjlg mßj¾;kh 
 
 
 
 
 
 
 
 
 
 
 
08' oaùuh ixLHdjla Iâ oIuh ixLHdjlg mßj¾;kh 
 
 
 
 
 
 
 
 
 
 
 
09' wIaguh ixLHdjla oaùuh ixLHdjlg mßj¾;kh 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 0 1 78 

512 64 8 1 

83 82 81 80 

1024 0 8 7 + + + 

20178 = 1039 

1039 

2 B 716 

162 161 160 

256 16 1 

512 176 7 + + 

2B716 = 695 

695 

258 

1101012 = 258 
21 20 22 21 20 

2 0 4 0 1 + + + 

2 1 4 2 1 

1 0 1 0 12 

11101012 = 7516 

7516 

20 23 22 21 20 21 22 

1 8 4 2 1 2 4 

1 0 4 0 1 2 4 + + + + + 

1 0 1 0 12 1 1 

1111000102 

7428 = 1111000102 

28 

22 21 20 

4 2 1 

0 1 0 

4 

22 21 20 

4 2 1 

1 0 0 

7 

22 21 20 

4 2 1 

1 1 1 
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10' Iâ oIuh ixLHdjla oaùuh ixLHdjlg mßj¾;kh 
 
 
 
 
 
 
 
 
 
 
 
 
 
11' wIaguh ixLHdjla Iâ oIuh ixLHdjlg mßj¾;kh 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12' Iâ oIuh ixLHdjla wIaguh ixLHdjlg mßj¾;kh 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

101001012 

A516 = 101001012 

516 

1 0 1 0 

4 2 1 8 

22 21 20 23 

A 

0 1 0 1 

4 2 1 8 

22 21 20 23 

I l%uh 

0101012 

58 

22 21 20 

4 2 1 

1 0 1 

2 

22 21 20 

4 2 1 

0 1 0 

1516 

1 0 1 0 12 0 

20 23 22 21 20 21 

1 8 4 2 1 2 

1 0 4 0 1 0 + + + + 

258 = 1516 II l%uh 

I l%uh 

4A16 = 1128 

010010102 

1128 

A16 

22 21 20 

4 2 1 

0 1 0 

23 

1 

8 

4 

21 20 22 23 

0 0 1 0 

2 1 4 8 

1 0 1 02 0 0 1 0 

20 21 22 20 21 22 20 21 

1 4 1 2 2 4 1 2 

+ 1 + + 0 + 0 2 0 0 1 0 + 

1 

21 

2 58 

81 80 

8 

16 5 + 

258 = 1516 

21 16 

1 5 16 

0 1 
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ksh; ,laIH ixLHd (Fixed Point Numbers) 

oYu ;s;g miq lsishï ixLHdjla Ndú;d fõ 
Wod (-  859 . 685,    458 . 652 

 
bmsf,k ,laIH ixLHd (Floating Point Numbers) 

úYd, ixLHd .Kkh lsrSfïoS Ndú;d fõ' oYu ;s; tlu ;ek ;sîu w;HjYH fõ 
Wod (-  85678  → 8.5678 x 104 

580004 →  5.80004 x 105 

 
bmsf,k ,laIH ixLHdjla ,súh yels wdldrh 

 

a x re 

 
 
IEEE 754 g wkqj ixLHdjla .nvd lrkq whqre 

                                

 

 

 
 

oYul ixLHd wfkla ixLHd mdo njg mrsj¾;kh lsrSu 
 
oYu iys; ixLHd 
 
  
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 

II l%uh 

a  = mantissa ^oYudxYh& 

r  = base / radix ^mdoh & 

e  = exponent ^>d;h & 

 

Sign  Exponent(8 bits)     Fraction (23 bits) 

+ 

1 

160 161 

74 

4 A16 

16 

64 10 

4A16 = 1128 

74 

9 

8 

8 

1 

2 

1 8 

0 1 
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oaúuh → oYul 
 
110101.112  → oYul ixLHd 
 

oaúuh w.h 25 24 23 22 21 20 2-1 2-2 

 ia:dkSh w.h 32 16 8 4 2 1 0.5 0.25 
oaúuh 
ixLHdj 

1 1 0 1 0 1 1 1 
oYul w.h 32 16 0 4 0 1 0.5 0.25 53.7510 

 
wIagl → oYul 
 
237.048  → oYul ixLHd 
 

wIagl w.h 82 81 80 8-1 8-2 

 ia:dkSh w.h 64 8 1 0.12
5 

0.01562
5 wIagl 

ixLHdj 
2 3 7 0 4 

oYul w.h 128 24 7 0 0.0625 159.062510 

 
Iâ oYul → oYul 
 
1AB.216  → oYul ixLHd 
 
 

 
 
 
 
 
 
 

 
,l=Kqj;a ksÅ, (Signed Integer) 
 0 yd Ok mQ¾K ixLHd fukau RK mQ¾K ixLHdo ksrEmKh lsÍug Ndú;d lrhs' fuh ksrEmKh lsÍfï wdldr 
;=kls' 
  i. ,l=Kqj;a m%udKd;aul ksrEmKh (Sign Magnitude Representation) 

  ii. tflys wkqmQrl ksrEmKh (1’s Complement Representation) 

iii. foflys wkqmQrl ksrEmKh (1’s Complement Representation) 
 
i. ,l=Kqj;a m%udKd;aul ksrEmKh (Sign Magnitude Representation) 
 ,l=Kqj;a ksÅ, ksrEmKh lsÍfïoS ixLHd;aul jákdlug wu;rj Ok fyda RK Ndjh oelaùu i|yd úfYaIs; 
l%ufõohla wkq.ukh lrhs' fuysoS jeäu fjfiis ìgqj (Most Significant Bit – MSB) u.ska Ok fyda RK nj m%ldY 
flf¾' tkï jeäu fjfiis ìgqj “0” f,i mj;sk úg Ok w.hla f,i;a" “1” f,i mj;sk úg RK w.hla f,i;a 
y÷kd .efka'  
  Wod :- 00000010 = + 2 

             10011000   = - 24 

 
,l=Kqj;a m%udKd;aul ksrEmkfhys mj;sk ÿ¾j,;d 

➢ 0 i|yd 000000002 (+0), 100000002 (-0) f,i ksrEmKhka folla mej;Su' 
 
 
 
 
 
 
 
 
 
 
 
 
 

Iâ oYul w.h 162 161 60 6-1 

 ia:dkSh w.h 256 16 1 0.065 
Iâ oYul ixLHdj 1 A B 2 

oYul w.h 256 160 11 0.125 427.12510 



 

 Created by W.M. Uditha Nuwan Madhusankha.(Trained Teacher, BIT - University of Colombo, Dip in Eng – University of Rajarata) 071-5605815      Page 9 

 
 

,l=Kqj;a m%udKd;aul ksrEmkh 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ii. tflys wkqmQrl ksrEmKh (1’s Complement Representation) 
 fuysoS Ok iy RK ixLHd fjk fjku ksrEmKh lrhs' 

ixLHdj Ok ixLHdjla kï" ixLHdfjys ixLHd;aul jákdlu oaùuh ìgqj,ska ksrEmKh lrhs' ,efnk ìgq 
rgdfjys jeäu fjfiis ìgqj (Most Significant Bit – MSB)" “0” f,i ;nkq ,efí' tneúka th Ok w.hla f,i y÷kd 
.efka' 

ixLHdj RK ixLHdjla kï" ixLHdfjys ixLHd;aul jákdlu oaùuh ìgqj,ska ksrEmKh lrhs' miqj tu ìgq 
rgdfjys wkqmQrlh ,nd .kS' 

 
Wod :- + 2 = 000000102 

             - 24 = 111001112 

 
tflys wkqmQrl ksrEmKfhys mj;sk ÿ¾j,;d 

➢ 0 i|yd 000000002 (+0), 100000002 (-0) f,i ksrEmKhka folla mej;Su' 
 
tflys wkqmQrl ksrEmKh 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

- 127 
- 126 
- 125 
- - - 
- - - 
- - - 
- 2 
- 1 
- 0 

 
+ 0 
+ 1 
+ 2 
- - - 
- - - 
- - - 

+ 125 
+ 126 
+ 127 

111111112 
111111102 
111111012 

- - - 
- - - 
- - - 

100000102 
100000012 
100000002 

 
000000002 
000000012 
000000102 

- - - 
- - - 
- - - 

011111012 
011111102 
011111112 

 

- 127 
- 126 
- 125 
- - - 
- - - 
- - - 
- 2 
- 1 
- 0 

 
+ 0 
+ 1 
+ 2 
- - - 
- - - 
- - - 

+ 125 
+ 126 
+ 127 

100000002 
100000012 
100000102 

- - - 
- - - 
- - - 

111111012 
111111102 
111111112 

 
000000002 
000000012 
000000102 

- - - 
- - - 
- - - 

011111012 
011111102 
011111112 
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tflys wkqmQrlh iQ;%h Ndú;fhka fiùu 
 fuu iQ;%h Ndú;fhka tflys wkqmQrlh fiúh yelafla RK ixLHd i|yd muKs' 
 
 
 
 
Wod :- -33 hk ixLHdfjys ìgq 8 ys tflys wkqmQrlh fidhkak'  

N’ = (2n - 1) - N 

N’ = (28 - 1) - 33 

N’ = (256 - 1) - 33 

N’ = 255 - 33 

N’ = 222 

N’ = 110111102 
 
iii. foflys wkqmQrl ksrEmKh (1’s Complement Representation) 
 fuysoS Ok iy RK ixLHd fjk fjku ksrEmKh lrhs' 

ixLHdj Ok ixLHdjla kï" ixLHdfjys ixLHd;aul jákdlu oaùuh ìgqj,ska ksrEmKh lrhs' ,efnk ìgq 
rgdfjys jeäu fjfiis ìgqj (Most Significant Bit – MSB)" “0” f,i ;nkq ,efí' tneúka th Ok w.hla f,i y÷kd 
.efka' 

ixLHdj RK ixLHdjla kï" ixLHdfjys ixLHd;aul jákdlu oaùuh ìgqj,ska ksrEmKh lrhs' miqj tu ìgq 
rgdfjys wkqmQrlh ,nd .kS' wjidkfhaoS tu ìgq rgdjg tlla tl;= lrkq ,efí' 

 
Wod :- + 2 = 000000102 

             - 24 = 111010002 
 
foflys wkqmQrl ksrEmKh 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
foflys wkqmQrlh iQ;%h Ndú;fhka fiùu 
 fuu iQ;%h Ndú;fhka tflys wkqmQrlh fiúh yelafla RK ixLHd i|yd muKs' 
 
 
 
 
Wod :- -33 hk ixLHdfjys ìgq 8 ys foflys wkqmQrlh fidhkak'  

N* = 2n – N 

N* = 28 - 33 

N* = 256 - 33 

N* = 223 

N* = 110111112 
 

- 127 
- 126 
- 125 
- - - 
- - - 
- - - 
- 2 
- 1 
- 0 

 
+ 0 
+ 1 
+ 2 
- - - 
- - - 
- - - 

+ 125 
+ 126 
+ 127 

100000002 
100000012 
100000102 

- - - 
- - - 
- - - 

111111012 
111111102 
111111112 

 
000000002 
000000012 
000000102 

- - - 
- - - 
- - - 

011111012 
011111102 
011111112 

 

N’ = (2n - 1) - N n - ìgq m<, (bit length) 

N - Ok mQ¾K ixLHdj 
N’ – N hk ixLHdfjys tflys wkqmQrlh 

N* = 2n - N n - ìgq m<, (bit length) 

N - Ok mQ¾K ixLHdj 
N* - N hk ixLHdfjys foflys wkqmQrlh 
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foflys wkqmQrl wY%s; .Kkh lsÍï 
Ok mQ¾K ixLHd folla tl;= lsÍu 

01' 6510 + 510 ìgq 8ys foflys wkqmQrlh weiqfrka iq¿ lrkak 

 
 
 
 
 

 
Ok mQ¾K ixLHd folla wvq lsÍu 
02' 6510 - 510 ìgq 8ys foflys wkqmQrlh weiqfrka iq¿ lrkak 

 
 
 
 
 
 
 
 
❖ fuu wdk;Sh ìgqj .Kkh lsÍï j,oS fkdi,ld yef¾' 

 
RK mQ¾K ixLHdjlg RK mQ¾K ixLHdjla tl;= lsÍu 
03' -65 -5 ìgq 8ys foflys wkqmQrlh weiqfrka iq¨ lrkak' 
 
 
 
 
 
 
 
 
 
❖ fuu wdk;Sh ìgqj .Kkh lsÍï j,oS fkdi,ld yef¾' 

 
foflys wkqmQrl f,i mj;sk ixLHdjla oYuh ixLHdjlg mßj¾:kh 

fuysoS ìgq rgdfjys jeäu fjfiis ìgqj (Most Significant Bit – MSB) i,lkq ,nk w;r th “0” fõ kï 
ixLHdj Ok f,i;a MSB “1” fõ kï ixLHdj RK f,i;a i,lKq ,efí' 

ixLHdj Ok ixLHdjla kï" oaùuh ìgqj,ska ksrEmKh lrk ixLHdfjys oYuh ixLHd;aul jákdlu ,nd.kq 
,efí' 

ixLHdj RK ixLHdjla kï" ìgq rgdfjka tlla wvq lr ixLHdfjys ixLHd;aul jákdlu oaùuh ìgqj,ska 
ksrEmKh lrhs' miqj tu ìgq rgdfjys wkqmQrlh ,nd .kS' wjidkfhaoS tu oaùuh ìgqj,ska ksrEmKh lrk ixLHdfjys 
oYuh ixLHd;aul jákdlu ,nd.kq ,efí' 
 
w;sßla;;d fodaI (Overflow Errors) 

 ìgq 8ys foflys wkqmQrlfhka oelaúh yels Wmßu ixLHdj jkqfha +127 fõ' kuq;a úúO .Kkh lsÍï j,oS 
tu by, iSudj blauùu fya;=fjka fuu fodaI yg.kS'  

Wod :-  12710 + 210 ìgq 8ys foflys wkqmQrlh weiqfrka iq¨ lrkak' 
 12710 = 011111112 
 210   = 000000102 

           = 100000012   = -12710  fuu ms<s;=r fodaI iys; fõ' 
 
W!K;d fodaI (Underflow Errors) 

ìgq 8ys foflys wkqmQrlfhka oelaúh yels wju ixLHdj jkqfha -128 fõ' kuq;a úúO .Kkh lsÍï j,oS tu 
my, iSudj blauùu fya;=fjka fuu fodaI yg.kS' 

Wod :-  -12510 - 210 ìgq 8ys foflys wkqmQrlh weiqfrka iq¨ lrkak' 
 -12510 = 100000112 
 -510   = 111110112 

                         = 011111102   = +12610  fuu ms<s;=r fodaI iys; fõ' 
 

6510

 

        010000012 

510

 

         000001012 

+ 
6510

 

+  510

  

        010000012 

000001012 

010001102 

6510

 

        010000012 

+ 

-510

 

         00000 101 2  
1 1 1 1 1 0 1 0 2  

00000001 2  

1 1 1 1 1 0 1 1 2  

Carry Bit  
(wdkS;h ìgqj $ /f.k .sh ìgqj) 

+ 
6510

 

-  510

 

         0 1 0 0 0 0 0 1 2  

1 1 1 1 1 0 1 1 2  

1  0 0 1 1 1 1 0 0 2  

+ 

-6510

 

        0 1 0 0 0 0 0 1 2  
1 0 1 1 1 1 1 0 2  

00000001 2  

1 0 1 1 1 1 1 1 2  

+ 

-510

 

         00000 101 2  
1 1 1 1 1 0 1 0 2  

00000001 2  

1 1 1 1 1 0 1 1 2  

Carry Bit  
(wdkS;h ìgqj $ /f.k .sh ìgqj) 

+ 
6510

 

-  510

 

         1 0 1 1 1 1 1 1 2  

1 1 1 1 1 0 1 1 2  

1  1 0 1 1 1 0 1 0 2  



 

 Created by W.M. Uditha Nuwan Madhusankha.(Trained Teacher, BIT - University of Colombo, Dip in Eng – University of Rajarata) 071-5605815      Page 12 

 
 

3'2 mrs.Klhl o;a; ksrEmkh i|yd úúO fla; Ndú;d lsrSu 
 
BCD – Binary Coded Decimal fla; l%uh 
 fuu fla; l%uh u.ska tla wkq,laIkhla ksfhdackh lsrSu i|yd ígq 4la fjka lrhs' ígq 
4la u.ska wkq,laIK 16 ^24& la ksfhdackh l, yelsh' kuq;a ksfhdackh l, hq;= by,u 
oYul ixLHdj 9 neúka Bg by, w.hka wdod< fkdjk ixLHd fõ' 
  
Wod (        
 
 
 

 

 
 
 
ASCII – American Standard Code for Information Interchange  fla; l%uh 
 fuu fla; l%uh u.ska tla wkq,laIkhla ksfhdackh lsrSu i|yd ígq 7la fjka lrhs' fuh 7 Bits code f,io 
y÷kajhs' fuu.ska wkq,laIK 128 ^27& la ksfhdackh l, yel' fuu l%uh y÷kajd fokq ,enqfõ wekais wdh;kh ANSI 
(American National Standard Institute) úisks 
 
EBCDIC – Extended Binary Coded Decimal Information Interchange fla; l%uh 
 fuu fla; l%uh u.ska tla wkq,laIkhla ksfhdackh lsrSu i|yd ígq 8la fjka lrhs' fuh 8 Bits code f,io 
y÷kajhs' fuu.ska wkq,laIK 256 ^28& la ksfhdackh l, yel' fuu l%uh IBM Mainframe mrs.kl j, Ndú;d lrhss 
 
Unicode fla; l%uh  
 f.da,ShlrKh;a iu. úúO NdIdjkaf.a wkq,laIk ksfhdackh lsrSu wjYH úh' ASCII yd EBCDIC wdoS fla; l%u j,ska 
ksfhdackh l, yels jQfha iSñ; wkq ,laIK lsysmhla jQ neúka tu ndOdj je,elaùug Unicode fla; l%uh úi÷ula 
úh' Unicode Consortium keue;s ixúOdkhla u.ska ,dN wfmalaIdfjka f;drj fuu fla; l%ufha m%j¾Okh fjkqfjka 
lghq;= lrhs' fuu fla; l%uh u.ska tla wkq,laIkhla ksfhdackh lsrSu i|yd ígq 16la fjka lrhs' fuu.ska wkq,laIK 
65536 ^216& la ksfhdackh l, yel' fï jk úg f,dj Ndú;d jk wlaIr ud,d 90la i|yd wkq,laIK 107361 la muK 
ksrEmkh lrhs'  

  
 

fla; l%uh ìgq .Kk wkq,laIK .Kk 

BCD 4 24 = 16 

ASCII 7 27 = 128 

EBCDIC 8 28 = 256 

Unicode 16 216 = 65536 

 
3'3 oaúuh wIaGl yd Iâ oIul ixLHd i|yd uQ,sl .Ks;uh yd ;d¾lsl fufyhqï Ndú;h 

Arithmetic & logic operations on Binary, Octal & Hexa-decimal numbers. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Addition  ^tl;= lsrSu& 

7810 + 5210 

 
7810  → 0 1 0 0 1 1 1 0 2 
5210 → 0 0 1 1 0 1 0 0 2 

                                                 .     
13010  1 0 0 0 0 0 1 0 2 

                                                  . 

  

Substraction   ^wvq lsrSu & 

7810  -  5210 

 

7810  → 0 1 0 0 1 1 1 0 2 

5210 → 0 0 1 1 0 1 0 0 2 

                           .     
2610  0 0 0 1 1 0 1 0 2 

                                  . 
  

2 6 9 10  BCD fla;hla njg 
yerùu 

 2 6 9 10 

 

0010 1000 1001 BCD oYu ixLHdjla njg 
yerùu 

0010  1000  1001 BCD 

 


