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†ecRv cvewjK ¯‹zj I K‡jR PÆMÖvg 

‡mkb: 2019-2020 

Z_¨ I †hvMv‡hvM cÖhyw³ 

Z…Zxq Aa¨vq: msL¨v c×wZ 

3.2 msL¨vi iƒcvšÍi (Conversion of Number) 

Kw¤úDUvimn Ab¨vb¨ mKj wWwRUvj hš¿ evBbvwi msL¨v c×wZ‡Z KvR K‡i _v‡K| wKš‘ 

wewfbœ cÖ‡qvR‡b wWwRUvj h‡š¿i K…Z Kv‡Ri djvdj `kwgK ev Ab¨ †h †Kvb msL¨v c×wZ‡Z 

wb‡Z nq| Giƒc GK msL¨v c×wZi msL¨vi mgZzj¨ gvb Ab¨ msL¨v c×wZ‡Z wbY©q KivB 

msL¨vi iƒcvšÍi| †hgb- 12 `kwgK msL¨vi mgK¶ evBbvwi msL¨vi gvb n‡”Q 1100| wewfbœ 

msL¨v c×wZi iƒcvšÍi m¤ú‡K© Expansion c×wZ AbymiY K‡i AsK †`Lv‡bv n‡jv| 

 

 

iƒcvšÍi 

(Conversion)Gi cÖKvi 

c~Y© msL¨v (Integer) Gi 

†¶‡Î wbqg 

fMœvsk (Fraction) Gi †¶‡Î 

wbqg 

†Wwm‡gj 

†_‡K 

evBbvwi  †Wwm‡gj ev `kwgK c~Y© 

msL¨v‡K evBbvwi, AKUvj 

I ††n·v‡Wwm‡g‡j cÖKvk 

Kivi Rb¨ msL¨vwU‡K †h 

c×wZ‡Z †bqv n‡e †mB 

c×wZi †em b¤^i Øviv 

fvMdj k~b¨ bv nIqv ch©šÍ 

fvM Ki‡Z n‡e| Ges 

 †Wwm‡gj ev `kwgK fMœvsk 

msL¨v‡K evBbvwi, AKUvj I 

†n·v‡Wwm‡g‡j cÖKvk Kivi Rb¨ 

msL¨vwU‡K `kwgK †_‡K †h 

c×wZ‡Z †bqv n‡e †mB c×wZi 

†em b¤^i Øviv ¸Y Ki‡Z n‡e| 

¸Ydj †_‡K c~Y© msL¨vi AskwU‡K 

Avjv`v Kjv‡g wjL‡Z n‡e Ges 

AKUvj 

†n·v‡Wwm‡gj 

1. wb‡gœ †Wwm‡gj †_‡K evBbvwi, AKUvj I †n·v‡Wwm‡gj msL¨vq iƒcvšÍ‡ii c×wZ 

†`qv n‡jv: 
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fvMdj I fvM‡kl 

cvkvcvwk wjL‡Z n‡e| 

fvM‡k‡li bxP †_‡K 

Dc‡ii w`‡Ki msL¨v¸‡jv‡K 

cvkvcvwk emv‡Z n‡e|   

fMœvskwU‡K Avevi †em b¤^i Øviv 

¸Y Ki‡Z n‡e| ¸Ydj c~Y© msL¨v 

bv nIqv ch©šÍ ¸Y Kiv DwPZ| 

c~Y©msL¨vi Kj‡gi gvb Dci †_‡K 

bx‡Pi w`‡K c‡q›U w`‡q µgvš^‡q 

wjL‡Z nq| ZvB mswkøó iƒcvšÍwiZ 

gvb| 

 

  

`kwgK msL¨v‡K evBbvwi msL¨vq iƒcvšÍ‡ii K‡qKwU c×wZ i‡q‡Q| wb‡gœ Zv Av‡jvPbv Kiv 

nj: 

c~Y© msL¨vi †¶‡Î(For integer number) : `kwgK c~Y© msL¨v‡K evBbvwi‡Z iƒcvšÍi 

Ki‡Z n‡j `kwgK msL¨v‡K evBbvwi msL¨vi †em A_©vr 2 w`‡q fvMdj k~b¨ bv nIqv ch©šÍ 

fvM Ki‡Z nq| Zvici fvM‡kl¸‡jv‡K µgvš^‡q wb‡Pi w`K †_‡K (m‡e©v”P ¸iæZ¡¡c~Y© gvb- 

MSB) ïiæ K‡i Dc‡ii w`‡K (me©wbgœ ¸iæZ¡¡c~Y© gvb- LSB) cvkvcvwk mvwR‡q wjL‡jB 

mggv‡bi evBbvwi msL¨v cvIqv hvq| 

D`vniY-1:(25)10 †K evBbvwi‡Z iƒcvšÍi Ki| 

msL¨v I Acv‡ikb  fvMdj fvM‡kl 

25/2    12  1 (LSB) Least Significant Bit 

12/2    6  0 

6/2    3  0 

3/2    1  1 

1/2    0  1 (MSB) Most Significant Bit 

(i) `kwgK msL¨v‡K evBbvwi msL¨vq iƒcvšÍi (Decimal Number Convert to 

Binary Number) 
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(25)10 = (11001)2 

 

weKí c×wZ: 

(25)10 †K evBbvwi‡Z iƒcvšÍi 

 2   25 

   2 12          1  (LSB) Least Significant Bit 

2  6         0 

2  3        0 

2  1     1  (MSB) Most Significant Bit 

             0       1 

(25)10 `kwgK msL¨vi evBbvwi gvb = (11001)2 

fMœvs‡ki ‡¶‡Î(For Fraction Number): `kwg‡Ki †Kvb fMœvsk msL¨v‡K evBbvwi‡Z 

iƒcvšÍi Ki‡Z n‡j msL¨vwU‡K 2 w`‡q ¸Y Ki‡Z n‡e| cÖvß djvd‡ji fMœvsk‡K evi evi ¸Y  

Ki‡Z n‡e hZ¶Y ¸Ydj c~Y© msL¨v bv nq| Z‡e me mg‡q ¸Ydj c~Y© msL¨v cvIqv hv‡e 

bv| ¸Yd‡ji c~Y© msL¨v¸‡jv‡K cÖ_‡g c‡q›U w`‡q Dci †_‡K wb‡P cvkvcvwk mvRv‡bv n‡j 

mggv‡bi evBbvwi msL¨v cvIqv hv‡e| G‡¶‡Î cÖ_g c~Y© msL¨v‡K ¸iæ‡Z¡i msL¨v aiv nq|  

D`vniY-2:(.41)10 msL¨vwU‡K evBbvwi msL¨vq iƒcvšÍi Ki|  

msL¨v I Acv‡ikb  ¸Ydj  c~Y©msL¨v 

.412   0.82      0 (MSB) Most Significant Bit 

.822   1.64      1 

.642   1.28      1 

.282   0.56      0 
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.562   1.12     1 (LSB) Least Significant Bit 

djvdj: (.41)10 = (.01101...)2 

D`vniY-3:(46.25)10 msL¨vwU‡K evBbvwi msL¨vq iƒcvšÍi Ki|  

mgvavb :1g Ask: c~Y© msL¨vi †¶‡Î,  

msL¨v I Acv‡ikb  fvMdj      c~Y©msL¨v 

    46/2      23  0 (LSB) Least Significant Bit 

    23/2     11  1 

   11/2      5  1 

   5/2               2  1 

   2/2              1  0 

   1/2              0  1 (MSB) Most Significant Bit 

(46)10 = (101110)2 

 

 

2q Ask: fMœvs‡ki ‡¶‡Î,  

msL¨v I Acv‡ikb  ¸Ydj  c~Y©msL¨v 

.252  0.5   0 

.52   1.0   1 

(.25)10 = (.01)2 

djvdj :(46.25)10 = (101110.01)2 

D`vniY-4: (101.33)10 msL¨vwU‡K evBbvwi msL¨vq iƒcvšÍi Ki|  

mgvavb: 1g Ask: c~Y© msL¨vi †¶‡Î, 
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msL¨v I Acv‡ikb  fvMdj  fvM‡kl 

101/2  50   1(LSB) Least Significant Bit 

50/2   25   0  

25/2   12   1 

12/2   6   0 

6/2   3   0 

3/2   1   1 

1/2   0   1 (MSB) Most Significant Bit 

(101)10 = (1100101)2 

2q Ask: fMœvs‡ki ‡¶‡Î, 

msL¨v I Acv‡ikb ¸Ydj     c~Y©msL¨v 

.332  0.66  0  (MSB) Most Significant Bit 

.662  1.32  1 

.322  0.64  0 

.642  1.28  1 

.282  0.56  0 

.562  1.12  1 

.122  0.24  0 

.242  0.48  0 (LSB) Least Significant Bit 

(.33)10 = (.01010100.....)2 

djvdj : (101.33)10 = (1100101.01010100...)2 

(ii) `kwgK msL¨v‡K AKUvj msL¨vq iƒcvšÍi (Decimal Numbers Conversion to Octal 

Numbers) 

 



6 
 

 

 

AKUvj msL¨vi wfwË 8 (AvU)| `kwgK msL¨v‡K AKUvj msL¨vq iƒcvšÍi Ki‡Z n‡j `kwgK 

msL¨v‡K 8w`‡q fvM Ki‡Z nq hZ¶Y bv fvMdj k~b¨ nq| Zvici fvM‡kl¸‡jv‡K µgvš^‡q 

wb‡Pi w`K †_‡K ïiæ K‡i Dc‡i w`‡K cvkvcvwk mvwR‡q wjL‡jB mggv‡bi AKUvj msL¨v 

cvIqv hvq| 

D`vniY-5:(25)10 msL¨vwU‡K AKUvj msL¨vq iƒcvšÍi Ki|  

msL¨v I Acv‡ikb ¸Ydj  fvM‡kl  

25/8   3  1                 (LSB) Least Significant Bit 

3/8   0  3         (MSB) Most Significant Bit 

djvdj :(25)10 = (31)8 

D`vniY-6: (.41)10 msL¨vwU‡K AKUvj msL¨vq iƒcvšÍi Ki| 

msL¨v I Acv‡ikb  ¸Ydj  c~Y© msL¨v 

.418   3.28  3    (MSB) Most Significant Bit 

.288   2.24  2 

.248   1.92  1 

.928   7.36  7 

.368   2.88  2    (LSB) Least Significant Bit 

djvdj : (.41)10 = (.32172...)8 

D`vniY-7: (406.125)10msL¨vwU‡K AKUvj msL¨vq iƒcvšÍi Ki| 

mgvavb : 1g Ask: c~Y© msL¨vi †¶‡Î,  

msL¨v I Acv‡ikb  fvMdj  fvM‡kl 
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406/8   50  6    (LSB) Least Significant Bit

 50/8    6  2 

6/8    0  6         (MSB) Most Significant Bit 

(406)10 =(626)8 

2q Ask: fMœvs‡ki †¶‡Î,  

msL¨v I Acv‡ikb  ¸Ydj   c~Y©msL¨v 

 .125  8    1.0        1 

(.125)10 = (.1)8 

djvdj :(406.125)10 = (626.1)8 

 

D`vniY-8: (88.69)10 msL¨vwU‡K AKUvj msL¨vq iƒcvšÍi | 

mgvavb t 1g Ask: c~Y© msL¨vi †¶‡Î, 

msL¨v I Acv‡ikb ¸Ydj  fvM‡kl 

 88/8   11  0       (LSB) Least Significant Bit 

 11/8   1  3 

 1/8   0  1     (MSB) Most Significant Bit 

djvdj : (88)10 = (130)8 

2q Ask: fMœvs‡ki †¶‡Î, 

msL¨v I Acv‡ikb ¸Ydj  c~Y© msL¨v 

 .698  5.52   5   (MSB) Most Significant Bit 

 .528  4.16      4 

 .168  1.28      1      
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 .288  2.24      2 

.248  1.92    1 (LSB) Least Significant Bit 

(.69)10 = (.54121...)8 

djvdj: (88.69)10 = (130.54121...)8 

 

 

‡n·v‡Wwm‡gj msL¨vi wfwË n‡”Q 16| `kwgK msL¨v‡K †n·v‡Wwm‡gj msL¨vq iƒcvšÍi Ki‡Z 

n‡j `kwgK msL¨v‡K 16 w`‡q fvM Ki‡Z nq hZ¶Y bv fvMdj k~b¨ nq| Zvici 

fvM‡kl¸‡jv‡K µgvš^‡q wb‡Pi w`K †_‡K ïiæ K‡i Dc‡ii w`‡K cvkvcvwk mvwR‡q wjL‡jB 

mggv‡bi †n·v‡Wwm‡gj msL¨v cvIqv hvq|  

D`vniY-9:  (93)10 msL¨vwU‡K †n·v‡Wwm‡gj msL¨vq iƒcvšÍi Ki| 

msL¨v I Acv‡ikb  ¸Ydj  fvM‡kl 

 93/16   5      13 = D   LSB  

 5/16    0      5            MSB 

djvdj : (93)10 = (5D)8 

D`vniY-10:(.41)10 msL¨vwU‡K †n·v‡Wwm‡gj msL¨vq iƒcvšÍi Ki| 

 msL¨v I Acv‡ikb ¸Ydj  c~Y© msL¨v 

  .4116  6.56  6              (MSB) Most Significant Bit 

  .5616  8.96  8  

  .9616  15.36 15 = F    

.3616  5.76  5  

.7616  12.16 12 = C     (LSB) Least Significant Bit 

(iii) `kwgK msL¨v‡K †n·v‡Wwm‡gj msL¨vq iƒcvšÍi (Convert Decimal to 

Hexadecimal Number) 

 



9 
 

djvdj : (.41)10 = (.68F5C....)16 

D`vniY-11: (414.107)10 msL¨vwU‡K †n·v‡Wwm‡gj msL¨vq iƒcvšÍi Ki| 

msL¨v I Acv‡ikb  ¸Ydj  fvM‡kl 

 414/16   25      14 = E   LSB  

 25/16   1      9  

 1/16    0     1   MSB 

(414)10 = (19E)16 

 

 

 

(.107)10 = (?)16 

msL¨v I Acv‡ikb         ¸Ydj c~Y© msL¨v 

  .10716  1.712 1                (MSB) Most Significant Bit 

  .71216  11.392 11 = B  

  .39216  6.272 6    

.27216  4.352 4 

 .352616  5.632 5                 (LSB) Least Significant Bit 

(.107)10 = (.1B645...)16 

djvdj : (414.107)10 = (19E.1B645...)16 

 

 

iƒcvšÍi (Conversion) Gi c~Y© msL¨v (Integer) Gi fMœvsk (Fraction) Gi 

2. wb‡gœ evBbvwi, AKUvj I †n·v‡Wwm‡gj msL¨v †_‡K †Wwm‡gj msL¨vq iƒcvšÍ‡ii 

c×wZ †`qv n‡jv: 
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cÖKvi †¶‡Î wbqg †¶‡Î wbqg 

evBbvwi †_‡K 

†Wwm‡gj ev 

`kwgK 

evBbvwi, AKUvj I 

†n·v‡Wwm‡gj c~Y© msL¨v‡K 

†Wwm‡gj ev  `kwg‡K cÖKvk 

Kivi Rb¨ msL¨vwUi Wvb w`K 

†_‡K evg w`‡Ki cÖwZwU 

wWwRU‡K †h c×wZ‡Z †bqv 

n‡e †mB c×wZi  

(Base Numer)
0
, 

(Base Numer)
1
, 

(Base Numer)
2
 ...... 

Øviv ¸Y Ki‡Z n‡e| 

¸Ydj¸wj †hvM K‡i †h 

†hvMdj cvIqv hv‡e ZvB 

`kwgK msL¨vi gvb| 

evBbvwi, AKUvj I 

†n·v‡Wwm‡gj fMœvsk 

msL¨v‡K †Wwm‡gj ev  

`kwg‡K cÖKvk Kivi Rb¨ 

msL¨vwUi evg w`K c‡q›U 

†_‡K Wvb w`‡Ki cÖwZwU 

wWwRU‡K †h c×wZ‡Z †bqv 

n‡e †mB c×wZi  

(Base Numer)
-0

, 

(Base Numer)
-1

, 

(Base Numer)
-2

 

......Øviv ¸Y Ki‡Z n‡e| 

¸Ydj¸wj †hvM K‡i †h 

†hvMdj cvIqv hv‡e ZvB 

`kwgK msL¨vi gvb| 

AKUvj †_‡K 

†n·v‡Wwm‡gj 

†_‡K 

 

 

 

c~Y© msL¨vi †¶‡Î : 

D`vniY-1: (1101)2 msL¨vwUi mgZzj¨ `kwgK ev †Wwm‡gj gvb wbY©q Ki| 

msL¨vwUicÖwZwU wWwRU ev Face value †K fvo (Weight) Øviv ¸Y K‡i ¸Ydj¸wj †hvM 

Ki‡Z n‡e| 

(iv) evBbvwi †_‡K `kwgK msL¨vq iƒcvšÍi (Convert Binary to Decimal 

Number) 
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Weights 2
3
 2

2
 2

1
 2

0
 

Face Value 1 1 0 1 

Dc‡ii QK †_‡K Avgiv cvB, 

12
3
 +12

2
+ 0 2

1
 + 1 2

0
 

= 18 +14 +02 + 11  

= 8 + 4 + 0 + 1 

= (13)10 

 

 

fMœvs‡ki †¶‡Î : 

D`vniY-2: (.1101)2 msL¨vwUi mgZyj¨ `kwgK ev †Wwm‡gj gvb wbb©q Ki| 

msL¨vwUicÖwZwU wWwRU ev Face value †K fvo (Weight) Øviv ¸Y K‡i ¸Ydj¸wj †hvM 

Ki‡Z n‡e| 

Weight 2
-1

 2
-2

 2
-3

 2
-4

 

Face Value 1 1 0 1 

Dc‡ii QK †_‡K Avgiv cvB,  

12
-1

 +12
-2 

+ 02
-3

 + 12
-4

 

= 1
𝟏

𝟐
 + 1

𝟏

𝟒
 +0

𝟏

𝟖
  + 1

𝟏

𝟏𝟔
 

= 1.5 +1.25+ 0 + .0625 

= (.8125)10 

D`vniY-3:  (1011.011)2 msL¨vwUi mgZzj¨ `kwgK ev †Wwm‡gj wbY©q Ki| 

1011 . 011 
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12
3
 +02

2
 +12

1
 + 12

0
+0 2

-1
 + 1 2

-2
 + 1  2

-3
 

= 1  8+04 +12 + 11 + 0.5 +1.25 + 1.125 

= 8 + 0 +2 +1 +0 +.25 + .125 

= (11.375)10 

D`vniY-4: (100110.110111)2 msL¨vwUi mgZyj¨ `kwgK ev †Wwm‡gj gvb wbY©q Ki| 

100110. 110111 

           

1  2
5
 +02

4 
+ 0 2

3
 +1 2

2
 + 1 2

1
 + 0 2

0
 + 1 2

-1
 + 1 2

-2
 +1 2

-3
 + 1 

2 
-4

+ 1 2
-5

 + 1 2
-6

 

= 1 32 + 0  16 +0 8 +14 + 12 + 01 + 1 .5 + 1 .25 + 0.125 + 

1.0625 + 1 .03125 + 1 .015625 

= 32 + 0+0+4+2+0+5+.25+0+.0625+.015625 = (38.859375)10 

 

 

c~Y© msL¨vi †¶‡Î, 

D`vniY-1 : (7025)8 msL¨vwUi mgZzj¨ `kwgK ev †Wwm‡gj gvb wbY©q Ki| 

msL¨vwUicÖwZwU wWwRU ev Face value †K fvo (weight) Øviv ¸Y K‡i ¸Ydj¸wj †hvM 

Ki‡Z n‡e| 

Weights 8
3
 8

2
 8

1
 8

0
 

Face Value 7 0 2 5 

Dc‡ii QK †_‡K Avgiv cvB, 

78
3
 +08

2 
+  28

1
 +58

0 

 = 
7  512 + 064 + 28 +51 

we.`ª: eySvi myweav‡_© QKwU †`Lv‡bv 

n‡q‡Q| AsK Kivi †¶‡Î QKwU 

†`qvi cÖ‡qvRb †bB| 

(v) AKUvj †_‡K `kwgK msL¨vq cÖKvk (Convert Octal to Decimal 

Number) 
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= 3584 +0 +16 +5 = (3605)10 

 (7025)8 = (3605)10 

fMœvs‡ki †¶‡Î, 

D`vniY-2: (.236)8msL¨vwUi mgZzj¨ `kwgK ev †Wwm‡gj gvb wbY©q Ki| 

msL¨vwUicÖwZwU wWwRU ev Face value †K fvo (weight) Øviv ¸Y K‡i ¸Ydj¸wj †hvM 

Ki‡Z n‡e| 

Weights 8
-1

 8
-2

 8
-3

 

Face Value 2 3 6 

 

Dc‡ii QK †_‡K Avgiv †`L‡Z cvB, 

2  8
-1

 + 38
-2

 + 68
-3 

= 2 
𝟏

𝟖
 + 3 

1

64
 + 6 

1

512
  

= 2 .125 + 3 .0156 + 6 .0020 

= .25 + .0468 + .0120 =(.3088)10 

D`vniY-3: (205.67)8msL¨vwUi mgZzj¨ `kwgK ev †Wwm‡gj gvb wbb©q Ki| 

(205 .67) 

 

2  8
2
 + 0  8

1
 + 5 8

0
 +68

-1
 + 7 8

-2
 

= 2  64 + 0  8 + 5  1 + 6 
1

8
 +7 

1

64
  

= 128 + 0 +5 +.75 + .1094 

= (133.8594)10 

 

we.`ª: eySvi myweav‡_© QKwU †`Lv‡bv 

n‡q‡Q| AsK Kivi †¶‡Î QKwU 

†`qvi cÖ‡qvRb †bB| 

(vi) †n·v‡Wwm‡gj †_‡K `kwgK msL¨vq cÖKvk (Convert Hexadecimal to 

Decimal Number) 
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c~Y© msL¨vi †¶‡Î, 

D`vniY-1: (90AD)16msL¨vwUi mgZzj¨ `kwgK ev †Wwm‡gj gvb wbY©q Ki| 

msL¨vwUicÖwZwU wWwRU ev Face value †K fvo (weight) Øviv ¸Y K‡i ¸Ydj¸wj †hvM 

Ki‡Z n‡e| 

Weights 16
3
 16

2
 16

1
 16

0
 

Face Value 9 0 A D 

 

Dc‡ii QK †_‡K Avgiv cvB, 

9  16
3
 + 0  16

2
 + A  16

1
 + D 16

0 

 = 9 4096 + 0  64 + 10  16 + 13  1 

= 36864 + 0 + 160 + 13 

= (37037)10 

fMœvs‡ki †¶‡Î, 

D`vniY-2: (.A7D)16 msL¨vwUi mgZzj¨ `kwgK ev †Wwm‡gj gvb wbY©q Ki| 

msL¨vwUicÖwZwU wWwRU ev Face value †K fvo (weight) Øviv ¸Y K‡i ¸Ydj¸wj †hvM 

Ki‡Z n‡e| 

Weights 16
-1

 16
-2

 16
-3

 

Face Value A 7 D 

Dc‡ii QK †_‡K Avgiv cvB, 

A  16
-1

 + 7  16
-2

 +  D 16
-3

 

= 10
1

16
  + 7

1

256
  + 13 

1

4096
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= .625 + .0273 + .0031 

= (.6554)10 

D`vniY-3: (ABCD.EF)16msL¨vwUi mgZzj¨ `kwgK †Wwm‡gj gvb wbY©q Ki| 

ABCD.EF=A  16
3
 + B  16

2
 + C  16

1
 + D  16

0
 + E  16

-1
 + F  16

-2
 

            = 10  4096 + 11  256 + 12  16 + 13  1 + 14 
1

16
  + 15 

1

256
  

           = 40960 + 2816 + 192 + 13 + .875 + .0586      = (43981.9336)10 

djvdj:  (ABCD.EF)16 = (43981.9336)10 

 

 

 

 

AKUvj †_‡K evBbvwi `yBfv‡e cÖKvk Kiv hvq| cÖ_g c×wZwU n‡jv AKUvj gvb‡K cÖ_‡g 

†Wwm‡gj/`kwg‡K Ges `kwgK gvb‡K evBbvwi‡Z cÖKvk| hv Avgiv GB Aa¨v‡qi ïiæ‡Z 

wk‡LwQ|  

wØZxq c×wZ n‡jv mivmwi c×wZ, †hLv‡b AKUvj msL¨vi cÖwZwU wWwRU‡K evBbvwi mgZzj¨ 

3 we‡U cÖKvk Kiv nq| AKUv‡j m‡e©v”P wWwRU 7, hvi evBbvwi gvb cÖKv‡ki Rb¨ 3 we‡Ui 

cÖ‡qvRb nq|  

Weights 2
2 
= 4 2

1 
= 2 2

0 
= 1 

Binary Value    

AKUvj c×wZi †h msL¨vwU †`qv _vK‡e Zvi cÖwZwU wWwRU 3 we‡U cÖKvk Ki‡Z n‡e| cÖwZwU 

wWwRU GK/GKvwaK fvo (Weight) e¨envi K‡i Dc‡iv³ wWwRUwUi mgZzj¨ gvb nq| †h 

3. AKUvj †_‡K evBbvwi (Octal to Binary) Ges ‡n·v‡Wwm‡gj †_‡K evBbvwi  

(Hexadecimal to Binary) 

 

 

(vii) AKUvj †_‡K evBbvwi (Octal to Binary) 
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mKj fvo e¨envi Kiv nq †mB mKj Ae¯’v‡b 1emv‡Z nq Avi Ae¨eüZ fv‡oi Ae¯’v‡b 0 

emv‡Z nq|  

D`vniY-1: (74)8 †K evBbvwi‡Z cÖKvk Ki| 

7 MwVZ nq fvo (Weight) 4, 2 I 1 Gi mgš^‡q ZvB GB wZbwU fv‡oi ¯’v‡bB 1 emv‡Z 

nq|    A_©vr 7 = 1 1 1 

 

 

 

GBiKgfv‡e, 4 MwVZ nq me© ev‡gi fvo wb‡q| ZvB GB fv‡oi ¯’v‡bB 1 emv‡Z n‡e| 

Ab¨vb¨ fv‡oi †¶‡Î 0 emv‡Z n‡e|     A_©vr 4 = 1 0 0 

(74)8 = (111100)2 

 

D`vniY-2: (502)8 †K evBbvwi‡Z cÖKvk Ki| 

 

5= = 101 

 

0== 000 

 

2= = 010 

 

 (502)8 = (101 000 010)2 

 

4 2 1 

1 1 1 

4 2 1 

1 0 0 

4 2 1 

4 0 1 

4 2 1 

0 0 0 

4 2 1 

0 1 0 
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D`vniY-3: (4605)8 †K evBbvwi‡Z cÖKvk Ki| 

4 = 100 

6 = 110 

0 = 000 

5 = 101  (4605)8 = (100 110 000 101)2 

 

 

 

 

 

 

‡n·v‡Wwm‡gj †_‡K evBbvwi‡Z `yB fv‡e cÖKvk Kiv hvq| cÖ_g c×wZ n‡jv †n·v‡Wwm‡gj 

gvb‡K cÖ_‡g †Wwm‡g‡j/`kwg‡K cÖKvk Kiv Ges `kwgK gvb‡K evBbvwi‡Z cÖKvk| hv 

Avgiv GB Aa¨v‡qi ïiæ‡Z wk‡LwQ| wØZxq c×wZ n‡jv mivmwi c×wZ, †hLv‡b †n·v‡Wwm‡gj 

msL¨vi cÖwZwU wWwRU‡K evBbvwi mgZzj¨ 4 we‡U cÖKvk Kiv nq| 

Weights 2
3
=8 2

2 
= 4 2

1
 = 2 2

0 
= 1 

Binary Value     

‡n·v‡Wwm‡gj c×wZi †h msL¨vwU †`qv _vK‡e Zvi cÖwZwU wWwRU 4 we‡U cÖKvk Ki‡Z n‡e| 

cÖwZwU wWwRU GK/GKvwaK fvo e¨envi K‡i Dc‡iv³ wWwRUwUi mgZzj¨ gvb nq| †h mKj 

fvo e¨envi Kiv nq †mB mKj Ae¯’v‡b 1 emv‡Z nq Avi Ae¨eüZ fv‡oi Ae¯’v‡b 0 

emv‡Z nq|  

D`vniY-1: (ED4)16 †K evBbvwi‡Z cÖKvk Ki|       

(viii)  ‡n·v‡Wwm‡gj †_‡K evBbvwi  (Hexadecimal to Binary) 

 



18 
 

E = 14 hv MwVZ nq 8,4I 2 Gi mgš^‡q, ZvB GB wZbwU fv‡oi ¯’v‡bB 1 emv‡Z n‡e| 

Ab¨ fv‡oi †¶‡Î 0 emv‡Z n‡e| 

A_©vr E = 1110 

 D = 1101  

 

 

 

 

 

4 Gi Rb¨ mivmwi fvo †`qv Av‡Q ZvB GB fv‡oi ¯’v‡bB 1 emv‡Z n‡e| Ab¨vb¨ fv‡oi 

†¶‡Î 0 emv‡Z n‡e| 

 A_©vr 4 = 0100 

(ED4)16= (111011010100)2 

D`vniY-2: (60F)16†K evBbvwi‡Z cÖKvk Ki| 

(60F)16 

6 = = 0110 

 

 

 

0 = = 0000 
 

 

F = = 1111 

 

8 4 2 1 

1 1 1 0 

8 4 2 1 

1 1 0 1 

8 4 2 1 

0 1 0 0 

8 4 2 1 

0 1 1 0 

8 4 2 1 

0 0 0 0 

8 4 2 1 

1 1 1 1 
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 (60F)16 = (0110 0000 1111)2 

 

 

 

 

evBbvwi †_‡K AKUvj `yB fv‡e cÖKvk Kiv hvq| cÖ_g c×wZwU n‡jv evBbvwi gvb‡K cÖ_‡g 

†Wwm‡g‡j/`kwg‡K Ges `kwgK gvb‡K AKUv‡j cÖKvk| hv Avgiv GB Aa¨v‡qi gyû‡Z© 

wk‡LwQ| 

wØZxq c×wZ n‡jv mivmwi, GB †¶‡Î 3 weU wb‡q KvR Kiv nq| 

Weights 2
2 
= 4 2

1 
= 2 2

0 
= 1 

Binary Value    

evBbvwii †h msL¨vwU †`qv _vK‡e hw` msL¨vwU c~Y© msL¨v nq Zvn‡j msL¨vwU Wvb w`K †_‡K 

wZb weU K‡i Avjv`v Ki‡Z n‡e Ges me©‡kl fvM hw` wZb we‡Ui Kg _v‡K Z‡e ev‡g k~b¨ 

ewm‡q 3 weU Ki‡Z n‡e| wZb we‡Ui g‡a¨ †h mKj wWwR‡Ui gvb 1 Zv‡`i fvo ev fv‡oi 

mgwóB n‡jv mgZzj¨ `kwgK gvb| hw` msL¨vwU fMœvsk nq Zvn‡j c‡q›U †_‡K ev evg w`K 

†_‡K Wvbw`‡K GKB c×wZ AbymiY K‡i KvR Ki‡Z n‡e|  

 

evBbvwi AKUvj 

000 0 

001 1 

010 2 

011 3 

4. evBbvwi †_‡K AKUvj (Binary to Octal) Ges evBbvwi †_‡K  ‡n·v‡Wwmg¨vj 

(Binary to Hexadecimal) 

 

 
(ix) evBbvwi †_‡K AKUvj (Binary to Octal) 
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100 4 

101 5 

110 6 

111 7 

 

 

 

 

 

D`vniY-1: (11101111)2 †K AKUv‡j cÖKvk Ki| 

11101111 

011101111 

111 = 1 + 2 +4 = 7 

101 = 1 +0 +4 = 7 

011 = 0+2+1 =3 

(11101111)2 = (357)8 

 

D`vniY-2: (110010111)2 †K AKUv‡j cÖKvk Ki| 

110  010 111 

   

 

= 1  4 + 1  2 + 0 1 = 4 + 2 + 0 = 6 110 =       

4 2 1 

1 1 1 

4 2 1 

1 0 1 

4 2 1 

0 1 1 

4 2 1 

1 1 0 
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= 0  4 + 1  2 + 0  1 = 0 +2 + 0 = 2 010 = 

 

= 1  4 + 1  2 + 1  1 = 4 +2 +1 = 7 111= 

        

 (110010111)2 = (627)8 

 

 

D`vniY-3: (11010100)2 †K AKUv‡j cÖKvk Ki| 

11  010 100 

   

= 0  4 + 1  2 + 1 1 = 0 + 2 + 1 = 3 011= 

 

 

= 0  4 + 1  2 + 0 1 = 0 + 2 + 0 = 2 010 = 

 

 

= 1  4 + 0  2 + 0  1 = 4 +0 +0= 4 100 = 

 
 

 

(11010100)2 = (324)8 

 

4 2 1 

0 1 0 

4 2 1 

1 1 1 

4 2 1 

0 1 1 

4 2 1 

0 1 0 

4 2 1 

1 0 0 

(x) evBbvwi †_‡K  ‡n·v‡Wwm‡gj (Binary to Hexadecimal) 
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 evBbvwi †_‡K †n·v‡Wwm‡g‡j `yB fv‡e cÖKvk Kiv hvq| cÖ_g c×wZ n‡jv evBbvwi gvb‡K 

cÖ_‡g †Wwg‡g‡j/`kwg‡K Ges `kwgK gvb‡K †n·v‡Wwm‡g‡j cÖKvk| hv Avgiv GB Aa¨v‡qi 

ïiæ‡Z wk‡LwQ| wØZxq c×wZ n‡jv mivmwi c×wZ, GB †¶‡Î 4 weU wb‡q KvR Kiv nq| 

†n·v‡Wwm‡g‡ji m‡e©v”P wWwRU F hvi `kwgK gvb 15, hv cÖKv‡ki Rb¨ 4 we‡Ui cÖ‡qvRb 

nq| 

 

 

 

 wb‡gœ evBbvwi I †n·v‡Wwm‡gj msL¨vi GKwU ZvwjKv †`qv nj| 

evBbvwi †n·v‡Wwm‡gj 

0000 0 

0001 1 

0010 2 

0011 3 

0100 4 

0101 5 

0110 6 

0111 7 

1000 8 

1001 9 

1010 A 

Weights 2
3 
=8 2

2 
= 4 2

1
 = 2 2

0 
= 1 

Binary 

Value 
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1011 B 

1100 C 

1101 D 

1110 E 

1111 F 

 

evBbvwi †h msL¨vwU †`qv _vK‡e hw` msL¨vwU c~Y© msL¨v nq Zvn‡j msL¨vwU Wvb w`K †_‡K 4 

weU K‡i Avjv`v Ki‡Z n‡e Ges me©‡kl fvM hw` 4 we‡Ui Kg _v‡K Z‡e ev‡g k~b¨ ewm‡q 4 

weU Ki‡Z n‡e|4 we‡Ui g‡a¨ †h mKj wWwR‡Ui gvb 1 Zv‡`i fvo(Weight) ev fv‡oi 

mgwóB n‡jv mgZzj¨ `kwgK gvb| hw` msL¨vwU fMœvsk nq Zvn‡j c‡q›U †_‡K ev evg †_‡K 

Wvbw`‡K GKB c×wZ AbymiY K‡i KvR Ki‡Z n‡e| evBbvwi †_‡K cÖKv‡ki ci gvb hw` 9 

Gi eo nq Zvn‡j A = 10, B = 11, C = 12, D = 13, E = 14, F = 15 n‡e|  

D`vniY-01: (111101111)2 †K †n·v‡Wwm‡gj msL¨vq cÖKvk Ki| 

       111101111 

000111101111 
  

1111 = 8 + 4 +2 +1 = 15 = F 

 

 

1110 = 8+4+2+0 = 14 = E 

 

 

0001 = 0+0+0+1 = 1 

 

8 4 2 1 

1 1 1 1 

8 4 2 1 

1 1 1 0 

8 4 2 1 

0 0 0 1 
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(111101111)2 = (1EF)16 

 

D`vniY-2: (.111101111)2 †K †n·v‡Wwm‡g‡j cÖKvk Ki| 

 111101111 

111101111000 

1111 = 8+4+2+1 = 15 = F 

0111 = 0+4+2+1 = 7 

1000 = 8+0+0+0 = 8 

(.111101111)2 = (. F78)16 

 

D`vniY-3: (110100001001)2 †n·v‡Wwm‡g‡j cÖKvk Ki| 

1101 0000 1001 

            

 

 

= 18 +1  4 +0  2 +1  1 = 8+4+0+1 = 13 = D 1101= 

 

 

= 08 +0  4 +0  2 +0  1 = 0+0+0+0 = 0 0000= 

 

 

= 18 +0 4 +0  2 +1  1 = 8+0+0+1 = 9 1001 = 

8 4 2 1 

1 1 1 1 

8 4 2 1 

0 1 1 1 

8 4 2 1 

1 0 0 0 

8 4 2 1 

1 1 0 1 

8 4 2 1 

0 0 0 0 

8 4 2 1 

1 0 0 1 
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 (110100001001)2= (D09)16 

 

D`vniY-4: (00110101111)2 †K †n·v‡Wwm‡g‡j cÖKvk Ki| 

  001 1010 1111 

             

0001 = = 08 +0  4 +0  2 +1  1 = 0+0+0+1 = 1 

1010 = = 18 +0  4 +1  2 +0  1 = 8+0+2+0= 10 = A 

1111 = = 18 +1  4 +1  2 +1  1 = 8+4+2+1 = 15 = F 

 (00110101111)2 = (1AF)16 

 

 

 

AKUvj †_‡K †n·v‡Wwm‡g‡j cÖKvk Ki‡Z n‡j evBbvwi n‡q KvR Ki‡Z nq| A_©vr AKUvj 

†_‡K cÖ_‡g evBbvwi‡Z cÖKvk Ki‡Z n‡e Ges evBbvwi‡K †n·v‡Wwm‡g‡j cÖKvk Ki‡Z n‡e| 

GKB iKgfv‡e, †n·v‡Wwm‡gj †_‡K AKUv‡j cÖKvk Ki‡Z n‡j evBbvwi n‡q KvR Ki‡Z 

nq| A_©vr †n·v‡Wwm‡gj †_‡K cÖ_‡g evBbvwi‡Z cÖKvk Ki‡Z n‡e Ges evBbvwi‡K AKUv‡j 

cÖKvk Ki‡Z n‡e| Z‡e Dfq †¶‡ÎB g‡b ivL‡Z n‡e AKUv‡ji †¶‡Î 3 weU Ges 

†n·v‡Wwm‡g‡ji †¶‡Î 4 weU wb‡q KvR Ki‡Z nq|  

 

 

D`vniY-1: (456)8 †K †n·v‡Wwm‡g‡j cÖKvk Ki| 

 

8 4 2 1 

    

Note 

5. AKUvj †_‡K †n·v‡Wwm‡gj I †n·v‡Wwm‡gj †_‡K AKUv‡j cÖKvk: 

 

(xi) AKUvj †_‡K †n·v‡Wwm‡g‡j iƒcvšÍi 
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AKUvj msL¨v‡K †n·v‡Wwm‡gj msL¨vq cÖKvk Kivi Rb¨ cÖ_‡g AKUvj msL¨v‡K 3 weU 

e¨envi K‡i evBbvwi msL¨vq Ges evBbvwi msL¨v‡K 4 weU e¨envi K‡i †n·v‡Wwm‡gj msL¨vq 

cÖKvk Ki‡Z n‡e| 

AKUvj †_‡K evBbvwi‡Z iƒcvšÍi: 

(456)8 †K evBbvwi‡Z cÖKvk Ki| 

4 = 100 

5 = 101 

6 = 110 

 (456)8= (100 101 110)2 

 

evBbvwi †_‡K  †n·v‡Wwm‡g‡j iƒcvšÍi: 

(100 101 110)2 

00010010 1110 

0001 =08 +0  4 +0  2 +1  1 = 0+0+0+1 = 1 

0010 = 08 +0  4 +1  2 +0  1 = 0+0+2+0 = 2 

1110 = 18 +1  4 +1  2 + 0  1 = 8+4+2+0 = 14 = E 

 (456)8 = (12E)16 

 

               †n·v‡Wwm‡gj msL¨v‡K AKUvj msL¨vq cÖKvk Kivi Rb¨ cÖ_‡g †n·v‡Wwm‡gj 

msL¨v‡K 4 weU e¨envi K‡i evBbvwi msL¨vq Ges evBbvwi msL¨v‡K 3 weU e¨envi K‡i 

AKUvj msL¨vq cÖKvk Ki‡Z n‡e|  

D`vniY-2: (CAB)16†K AKUv‡j cÖKvk Ki| 

†n·v‡Wwm‡gj †_‡K evBbvwi‡Z iƒcvšÍi: 

Note 

(xii) †n·v‡Wwm‡gj †_‡K AKUv‡j iƒcvšÍi 
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(CAB)16 

 

C = = 1100 

 

A = = 1010 

 

B =  = 1011 

 

 (CAB)16= (110010101011)2 

evBbvwi †_‡K AKUv‡j iƒcvšÍi: 

110010101011 

110 = 14 +1  2 + 0  1 = 4+2+0 = 6 

010 = 04 +1  2 + 0  1 = 0 + 2+ 0 = 2 

101 = 1  4 +0 2 + 1  1 = 4+0+1 = 5 

011 = 0  4 +1  2 + 1  1 = 0 + 2+ 1 = 3 

 (110010101011)2 = (6253)8 

(CAB)16=(6253)8 (Ans.) 

MvwYwZK mgm¨v I mgvavb 

mgm¨v-1:  (5A.2C)16 Ges  (72.34)8msL¨v `yBwU‡K evBbvwi‡Z cwieZ©b K‡i †hvMdj 

wbY©q Ki|  

mgvavb:  5 A . 2 C 

evBbvwi‡Z wefvRb  0101   1010 0010 1100 

8 4 2 1 

1 1 0 0 

8 4 2 1 

1 0 1 0 

8 4 2 1 

1 0 1 1 
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evBbvwi msL¨v   (01011010.00101100)2 

(72.34)8 Gi evBbvwi gvb 

cÖwZwU AKUvj msL¨vi wZb Ni K‡i evBbvwi gvb wjL‡Z n‡e 

 

AKUvj msL¨v  7 2   . 3 4 

 

evBbvwi‡Z wefvRb  111  010 011  100 

evBbvwi gvb  (111010.011100)2 

 

(5A.2C)16      01011010.00101100 

 (72.34)8             00111010.01110000 

  10010100.10011100 

mgm¨v-2: (ABCD.EF)16 msL¨vwU‡K AKUvj Ges †Wwm‡gj msL¨vq iƒcvšÍi Ki| 

mgvavb:  AKUvj msL¨vq iƒcvšÍi : cÖwZwU †n·v‡Wwm‡gj msL¨vi 4 weU evBbvwi gvb wjL‡Z 

n‡e| Zvici AKUvj msL¨vq iƒcvšÍ‡ii Rb¨ 3wU K†i AsK wb‡q †Rvov ‰Zwi Ki‡Z n‡e| 

A B C D . E F 

        

1010  1011  1100  1101 1110    1111 

001 010 101 111 001 101 . 111 011 110 

  1   2  5  7  1  5    7   3   6  

 (A B C D . E F)16= (125715.736)8 

†Wwm‡gj ev `kwg‡K iƒcvšÍi: (A B C D .E  F)16 = (?)10 
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c~Y©msL¨vi †¶‡Î 

(A B C D )16 = A 16
3
 + B 16

2
 + C16

1 
+D16

0 

=  10 16
3
 + 11 16

2
 + 12 16

1 
+13  16

0 

= 10  4096 + 11 256 + 12 16+13  1 

= 40960 + 2816 + 192 + 13 

= (43981)10 

fMœvs‡ki †¶‡Î, 

(. E F)16 = E 16
-1
 + F 16

-2
 

=  14 16
-1
 + 1516

-2
 

  = .875 + .05859 

  = (.93359)10 

(A B C D . E F)16 = (43981.93359)10 

mgm¨v-3: 3D †Kvb ai‡bi msL¨v? msL¨vwUi mgK¶ `kwgK I AKUvj gvb †ei Ki| 

mgvavb: 3D †n·v‡Wwm‡gj msL¨v| 

`kwgK msL¨vq iƒcvšÍi: (3D)16 

(3D)16= 3  16
1
 + D  16

0
 

= 3  16 +  131 = 48 + 13 

= 61 

(3D)16= (61)10 

AKUvj msL¨vq iƒcvšÍi: (3D)16 

(3D)16= 3  D 

  



30 
 

= 0011 1101 

= 000111101 

000 = 0 + 0 + 0 = 0 

111 = 4 + 2 +1 = 7 

101 = 4 + 0 + 1 = 5 

(3D)16   = (75)8 

 

 

mgm¨v-4: (9F.C6)16 Ges (277.36)8 msL¨v ỳwU †hvM Ki Ges †hvMdj †n·v‡Wwm‡g‡j 

wbY©q Ki|  

mgvavb: (9F.C6)16 

‡n·v‡Wwm‡gj  9 F . C  6  

        1001     1111         1100        0110 

evBbvwi msL¨v (1001 1111 . 1100 0110)2 

(277.36)8 GievBbvwi gvb 

cÖwZwU AKUvj msL¨vi wZb Ni K‡i evBbvwi gvb wjL‡Z n‡e 

 

AKUvj msL¨v  2 7 7   . 3  6   

 evBbvwi‡Z wefvRb  010 111 111 011  110 

evBbvwi‡Z gvb  (010111111.011110)2 

(9F.C6)16             1001 1111 . 1100 0110 

(277.36)8    01011 1111 .01111000 

  101011111.00111110 
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(15F.3E)160001  0101  1111 .  0011      1110 

mgm¨v-5: FF †Kvb ai‡bi msL¨v? msL¨vwUi mgK¶ `kwgK, evBbvwi I AKUvj wbY©q Ki| 

mgvavb: FF †n·v‡Wwm‡gj msL¨v| 

`kwgK msL¨vq iƒcvšÍi:  

(FF)16 = F 16
1
 + F16

0 

= 15  16 + 15  1 

= 240 + 15 

= 255 

 (FF)16= (255)10 

AKUvj msL¨vq iƒcvšÍi: 

 (FF)16 = F   F 

                   

= 1111  1111 

= 011  111 111   

 

= 011  111 111 

             3   7  7 

 = 377 

  (FF)16 = (377)8 

evBbvwi msL¨vq iƒcvšÍi:  

(FF)16 =  F  F 

    
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 = 1111 1111 

= 11111111 

(FF)16= (11111111)2 

 

 

 

 

mgm¨v-6: (ABC)16Ges(DEF)16msL¨v `ywU †hvM Ki Ges †hvMdj AKUv‡j cÖKvk Ki| 

mgvavb : 

     ABC  

     DEF 

    ‡hvMdj = (18AB)16 

  1  8  A  B 

         

     = 0001  1000  1010  1011 

     = 000 001 100 010 101 011 

     = 001 100 010 101 011 

     = 1   4   2  5  3 

  (18AB)16= (14253)8 

3.3 evBbvwi †hvM we‡qvM (Additional and Subtraction in Binary System) 
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`kwgK msL¨vq †hgb wewfbœ MvwYwZK KvR (†hvM, we‡qvM, ¸Y, fvM) Kiv hvq| †Zgwb 

evBbvwi c×wZ‡ZI †hvM, we‡qvM, ¸Y I fv‡Mi KvR Kiv hvq| evBbvwi‡Z †hvM, we‡qvM, ¸Y 

I fv‡Mi KvR Kiv mnR| KviY GLv‡b `yBwU A¼ 0 Ges 1 e¨envi Kiv nq| 

evBbvwi †hvM : evBbvwi †hv‡Mi wbqg nj- 

0 +0 = 0 

0 + 1 = 1 

1 + 0 = 1 

1 + 1 = 0 Ges nv‡Z _vK‡e 1 (nv‡Z _vKv‡K K¨vwi e‡j|) 

 

D`vniY-1:      D`vniY-2 : 

1100          1101 

+101       + 1011 

10001       11000 

evBbvwi we‡qvM : evBbvwi we‡qv‡Mi wbqg- 

0-0 = 0 

1 -0 = 1 

1-1 = 0 

0-1 = 1 Av‡Mi Kvh©Ki weU †_‡K 1 avi Ki‡Z nq| 

D`vniY-1: D`vniY-2:   D`vniY-3: 

1011           101001  1000.1100 (duvKv ¯’v‡b 0 ai‡Z nq) 

         -110       -101  -101.0100111 

  101  100100                 11.0111001 

mgm¨v-1: evBbvwi ‡hvMdj wbYq Ki:  mgm¨v-2: evBbvwi we‡qvMdj wbY©q Ki: 
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mgvavb :                      mgvavb: 

K)  (111.01)2    K)  1111    

  (101.11)2      1101 

         (1101.00)2      0010 

 

L)  (11011.001)2                                    L)                  (101111001.11)2 

  (1011.11)2                          (10000111.10)2 

    (100110.111)2                         (11110010.01)2 

 

M)       11101  

       1001 

                        +101 

   101011 

 

3.4 wPýhy&³ msL¨v (Singed Numbers) 

`kwgK msL¨vi †¶‡Î MvwYwZK Kv‡R msL¨vi gvb eySv‡bvi Rb¨ `ywU Ae¯’v i‡q‡Q abvZ¥K 

(Positive) I FYvZ¥K (Negative) | abvZ¥K I FbvZ¥K msL¨v eySv‡bvi Rb¨ 

msL¨vic~‡e© + ev Ñ wPý e¨envi Kiv nq| GB + ev - wPýhy³ msL¨v‡K wPwýZ msL¨v ev mvBÛ 

bv¤^vi   (Singed Numbers) ejv nq| 

evBbvwi c×wZ‡Z GB wPý eySv‡bvi Rb¨ GKwU AwZwi³ weU e¨envi Kiv nq| G‡K wPý weU 

e‡j| wPý weU 0 n‡j msL¨vwU abvZ¥K Ges wPý weU 1 n‡j msL¨vwU FbvZ¥K| wb‡gœ 1 evBU 

ev 8 weU †iwR÷v‡ii †¶‡Î GKwU D`vniY †`qv nj: 
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                 wPý weU                           †WUv weU  

5 Gi evBbvix gvb 101| GLb 8weU †iwR÷v‡i + 5 Ges -5 Kxfv‡e cÖKvk Kiv nq Zv wb‡P 

†`Lv‡bv nj: 

+5= 

 

             wPý weU                             †WUv weU  

-5 =  

 

      wPý weU                         †WUv weU  

wPýhy³ msL¨v PviwU RbwcÖq †g_W Øviv cÖKvk Kiv nq| 

1. sign-and-magnitude 

2. one’s complement 

3. two’s complement 

4. excess-K 

GKB wP‡ýi `yBwU msL¨vi †hvMdj wbY©‡qi Rb¨ wbqg: 

 1| cÖK…Z msL¨v `yBwU †hvM Ki‡Z n‡e| 

 2| †hvMdj wjL‡Z n‡e msL¨v wPýmn| 

wewfbœ wP‡ýi `yBwU msL¨vi †hvMdj wbY©‡qi Rb¨ wbqg : 

 1| eo msL¨vwU †_‡K †QvU msL¨vwU we‡qvM Ki‡Z n‡e| 

 2| we‡qvMdj wjL‡Z n‡e Ges eo msL¨vwUi wPý emv‡Z n‡e| 

3.5 2 Gi cwic~iK (2’s Complement) 

0 0 0 0 0 1 0 1 

1 0 0 0 0 1 0 1 
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abvZ¥K msL¨vi ‡¶‡Î wPý weUmn evBbvwii gvb‡K 2-Gi cwic~iK e‡j| 

FbvZ¥K msL¨vi †¶‡Î 2-Gi cwic~iK wbY©‡qi wbqg : 

 K. wP‡ýi weUmn evBbvwi gvb wbY©q Ki‡Z n‡e| 

 L. wPý weU wVK †i‡L evwK gvbMy‡jvi 0  Gi ¯’‡j 1 Ges 1 Gi ¯’‡j 0 emv‡Z  

n‡e| G‡K 1-Gi cwic~iK e‡j| 

 M. 1 Gi cwic~i‡Ki mv‡_ 1 ‡hvM K‡i 2 Gi cwic~iK wbY©q Kiv nq| 

GLv‡b 2 Gi cwic~iK Gi Rb¨ 8 weU †iwR÷vi e¨envi Kiv n‡q‡Q|  

wb‡gœ Gi MVb †`qv nj : 

    64       32     16      8      4       2       1 

        

Sign bit                    Zone bit 

 

Sign + n‡j  Sign bit G 0 n‡e| 

Sign-n‡j Sign bit G 1 n‡e| 

2-Gi cwic~i‡Ki ¸iæZ¡ ev cÖ‡qvRbxZv : 

 2 Gi cwic~iK MV‡b wPýhy³ msL¨v I wPýwenxb msL¨v ‡hvM Kivi Rb¨ GKB eZ©bx 

e¨envi Kiv hvq| 

 2-Gi cwic~iK msL¨vi Rb¨ MvwYwZK mij eZ©bx cÖ‡qvRb| mij eZ©bx `v‡g m¯Ív 

Ges `ªæZ MwZ‡Z KvR K‡i| 

 2-Gi cwic~iK MV‡b †hvM I we‡qv‡Mi Rb¨ GKB eZ©bx e¨envi Kiv hvq| ZvB 

AvaywbK Kw¤úDUv‡i 2-Gi cwic~iK c×wZ e¨envi Kiv nq| 

D`vniY-1:-20 Gi 2 Gi cwic~iK wbY©q Ki| 
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K. -20   Gi evBbvwi gvb wPý weUmn 

 64 32 16 8 4 2 1 

1 0 0 1 0 1 0 0 

 

L. 1 Gi cwic~iK 

1 1 1 0 1 0 1 1 

 

M. 2 Gi cwic~iK 

 1 1 1 0 1 0 1 1 

       + 1 

        1        1 1 0 1 1 0 0 

 

D`vniY-2: wb‡Pi msL¨v¸‡jvi 2-Gi cwic~iK c×wZ e¨envi K‡i †hvM Ki| 

 K) +22 I +10  L) +22 I -10 

 M)  -22I +10  N) -22I -10 

mgvavb:  

(K) +22 I +10 msL¨vi 2 Gi cwic~iK c×wZ e¨envi K‡i †hvM 

 +22      =    0 0 0 1 0 1 1 0 

 +10      =    0 0 0 0 1 0 1 0 

 +32             0 0 1 0 0 0 0 0 

(L) +22 I -10 msL¨vq 2 Gi cwic~iK c×wZ e¨envi K‡i †hvM 

        -10= 
1 0 0 0 1 0 1 0 
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 1 1 1   1 0 1       0        1  ( 1Gi cwic~iK) 

              +        1 

 1    1   1 1 0 1 1       0  (2 Gi cwic~iK)  

+22=   0    0   0   1 0 1 1       0   

-10=   1    1   1    1 0 1 1       0 

+12=  10  0   0    0 1 1  0      0  

GLv‡b, †WUv weU n‡”Q 8 weU| wKš‘ †hvMdj 9 we‡Ui| myZivs AwZwi³ weU‡K we‡ePbv Kiv 

n‡e bv| 

+12= 

 

M) -22 I +10 msL¨vi 2 Gi cwic~iK c×wZ e¨envi K‡i †hvM 

-22= 

     1   1  1   0 1 0       0        1 ( 1Gi cwic~iK)                    +        1 

 1   1 1 0 1     0       0    1    ( 1Gi cwic~iK)  

                                                                         +    1 

            1    1   1 0 1 0    1   0   ( 2Gi cwic~iK)  

 

-22=   1    1   1   0 1  0 1       0   

+10=   0    0   0    0 1   0 1       0 

-12=       1    1   1    1 0   1  0      0  

DËi m¤ú‡K© wbwðZ nIqvi Rb¨ †hvMdj‡K evBbvwi di‡g‡U cÖKvk Ki‡Z n‡e| †hgb: 

0 0 0 0 1 1 0 0 

1 0 0 1 0 1 1 0 
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11110100 `yB Gi cwic~iK 

10001011 GK Gi cwic~iK 

           +1 

   (-12)= 10001100 evBbvwi di‡gU 

 

 

 

N) -22I -10 msL¨vi 2 Gi cwic~iK c×wZ e¨envi K‡i †hvM 

 

-22= 

    

 1      1  1   0   1    0          0        1  ( 1Gi cwic~iK)  

       +        1 

 1 1 1  0 1          0        1         0  ( 2Gi cwic~iK) 

 

-10= 

    

   1     1     1     1    0      1       0        1 ( 1Gi cwic~iK)  

          +        1 

   1       1   1      1    0    1        1         0 ( 2Gi cwic~iK) 

 

-22=   1    1   1   0 1  0 1       0   

1 0 0 1 0 1 1 0 

1 0 0 0 1 0 1 0 
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-10= 1 1 1 1 0 1 1       0 

-32=   11    1   1 0 0 0  0      0  

 

GLv‡b, †WUv weU n‡”Q  8weU| wKš‘ ‡hvMdj 9 we‡Ui| myZivs AwZwi³ weU‡K we‡ePbv Kiv 

n‡e bv| 

 

            -32= 

DËi m¤ú©‡K wbwðZ nIqvi Rb¨ †hvMdj‡K evBbvwi di‡g‡U cÖKvk Ki‡Z n‡e| ‡hgb: 

               1 1 1 0 0 0 0 0    `yB Gi cwic~iK 

  1 0 0 1 1 1 1 1 GK Gi cwic~iK 

                                         + 1 

                (-32)=1 0 1 0 0 0 0 0      evBbvwi di‡gU 

D`vniY-3: wb‡Pi msL¨vMy‡jvi 2 Gi cwic~iK c×wZ e¨envi K‡i we‡qvM Ki| 

                K) 10 ‡_‡K -6 A_v©r 10-(-6)=10+6  L) 12 ‡_‡K  5 

               M) -9 ‡_‡K -7 A_v©r -9-(-7)=-9+7  N) -8 ‡_‡K  4 

mgvavb:  

K) 10 †_‡K -6 msL¨vi 2 Gi cwic~iK c×wZ e¨envi K‡i we‡qvM 

 +10 =   0    0   0   0 1  0 1       0   

 + 6  =   0    0   0   0 0  1 1       0 

 +16 =           0    0   0   1 0  0  0      0  

L) 12 †_‡K 5 msL¨vi 2 Gi cwic~iK c×wZ e¨envi K‡i we‡qvM 

 +12= 0 0 0 0 1 1 0 0 

 1 1 1 0 0 0 0 0 



41 
 

-5 Gi 2 Gi cwic~iK       Ñ5=  

    

   1        1      1   1 1     0       1      0     ( 1Gi cwic~iK)   

      +    1 

          1       1 1   1 1    0       1      1  ( 2Gi cwic~iK) 

+12 = 0 0 0 0 1 1 0 0 

  -5  =   1  1 1       1 1       0       1        1   

                    +7  =     1  0        0       0       0       0        1      1 1 

GLv‡b †WUv weU n‡”Q 8 weU| wKš‘ ‡hvMdj 9 we‡Ui| myZivs AwZwi³ weU‡K we‡ePbv Kiv 

n‡e bv| 

                    +7      =   0         0        0          0        0    1 1 1 

M)  -9 ‡_‡K  -7 msL¨vi 2 Gi cwic~iK c×wZ e¨envi K‡i we‡qvM 

-9  Gi 2 Gi cwic~iK 

-9= 

    

                                 1   1       1       1        0       1        1      0 ( 1Gi cwic~iK) 

                                    +1 

                                          1       1        1 1 0 1      1        1  ( 2 Gi cwic~iK) 

  -9 =   1   1   1   1 0  1 1       1   

  +7    =   0 0   0   0 0  1 1       1 

         -2     =          1   1   1   1 1  1 1      0  

1 0 0 0 0 1 0 1 

1 0 0 0 1 0 0 1 
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wet`ªt FbvZ¥K msL¨vi 2 Gi cwic~iK Gi gvb †_‡K mivmwi `kwgK wbY©q Kivi Rb¨ 

msL¨vwU‡K wb‡b¥v³ c×wZ‡Z evBbvwi digv‡U cÖKvk Ki‡Z nq| 

-2=   1    1   1   1 1  1 1       0   

   1    0   0   0 0  0 0       1 ( 1Gi cwic~iK)  

          +       1  

                    1    0   0    0 0 0 1       0 ( 2Gi cwic~iK) 

 

 

N) -8 †_‡K +4 msL¨vi 2 Gi cwic~iK c×wZ e¨envi K‡i we‡qvM 

-8 Gi 2 Gi cwic~iK 

-8= 
 

  1    1        1      1        0       1       1     1( 1Gi cwic~iK)   

                          +   1 

        1       1        1       1        1       0       0       0 ( 2Gi cwic~iK) 

-4 Gi 2 Gi cwic~iK 

-4= 

 

 1   1    1   1        1       0      1      1 ( 1Gi cwic~iK)    

                          +    1 

1         1    1 1  1       1       0     0 (2 Gi cwic~iK) 

 -8=      1    1   1   1 1  0 0       0   

-4  =      1    1   1   1 1  1 0       0 

-12 =        1    1     1    1   1  0 1 0  0       

1 0 0 0 1 0 0 0 

1 0 0 0 0 1 0 0 
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GLv‡b, †WUv weU n‡”Q 8 weU| wKš‘ †hvMdj 9 we‡Ui| myZivs AwZwi³ weU‡K we‡ePbv Kiv 

n‡e bv| 

wet`ªt FbvZ¥K msL¨vi 2 Gi cwic~iK Gi gvb †_‡K mivmwi `kwgK wbY©q Kivi Rb¨ 

msL¨vwU‡K wb‡b¥v³ c×wZ‡Z evBbvwi digv‡U cÖKvk Ki‡Z nq| 

 

 

 

-12=   1    1   1   1 0  1 0       0   

   1    0   0   0 1  0 1       1 ( 1Gi cwic~iK)  

          +       1  

                    1    0   0    0  1   1 0       0 ( 2Gi cwic~iK) 

 

mgm¨v-1: 2 Gi cwic~iK e¨envi K‡i (1101101)2†_‡K (110110)2  we‡qvM Ki|  

mgvavb: 110110 = 00110110 

 0    0    1    1    0    1      1    0  cÖK…Z evBbvwi msL¨v 

 ↓   ↓  ↓   ↓   ↓   ↓    ↓    ↓ 

         1     1   0    0   1    0    0    1  1           Gi cwic~iK 

            +    1      

            1     1   0    0    1    0    1    0          2 Gi cwic~iK 

       0    1    1    0    1    1    0    1 

       1    1    0    0    1    0    1    0 

                                     1 0    0    1    1    0    1    1     1 
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 AwZwi³ weU wPý weU 

GLv‡b AwZwi³ weU we‡ePbv Kiv nq bv| wPý weU 0 nIqvi msL¨vwU abvZ¥K|  

myZivs wb‡Y©q djvdj = (00110111)2 

 

 

 

mgm¨v-2: 2 Gi cwic~iK e¨envi K‡i (112)2†_‡K (56)2 we‡qvM Ki| 

mgvavb : 112 Gi evBbvwi gvb = 1110000 = 01110000 

   56 Gi evBbvwi gvb = 111000 = 00111000 

 0   0    1    1    1    0    0    0       (8 weU evBbvwi gvb) 

   ↓ ↓   ↓  ↓   ↓   ↓   ↓   ↓ 

          1   1    0    0    0    1     1    1      1 Gi cwic~iK 

          +    1      

            1   1   0    0    1    0    0    0      2 Gi cwic~iK 

                112 =      0 1 1 1 0 0 0 0 

                -56 =      1 1 0 0 1 0 0 0 

                   (56)10= 1 0 0 1 1 1 0 0 0 

wb‡Y©q †hvMdj , (56)10 = (00111000)2  

3.6 †KvW (Code) 

3.6.1 †Kv‡Wi aviYv (Concept of Code) 
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Kw¤úDUv‡ii Af¨šÍixY KvR Kiv nq evBbvwi c×wZ‡Z| †h‡nZz Kw¤úDUvi evBbvwi msL¨v 

Qvov Ab¨ wKQzB †ev‡S bv †m‡nZz cÖwZwU eY©, msL¨v ev we‡kl wPý‡K evBbvwi msL¨vi gva¨‡g 

cÖKv‡ki e¨e¯’v Ki‡Z nq| A_v©r †h cÖwµqvi gva¨‡g ev ms‡K‡Zi gva¨‡g eY©, AsKI 

msL¨v¸wj‡K evBbvwi msL¨vq cÖKvk Kivi  e¨e¯’v Kiv nq Zv‡K †KvW (Code) ejv nq| 

Ab¨fv‡e ejv hvq, †KvW nj we‡kl evBbvwi kã hv eY©, AsK Ges Ab¨vb¨v wPý wb‡`©k Kivi 

Rb¨ e¨eüZ nq| 


