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Exercice N°1 :

1. Tableau de correspondance des 25 premiers nombres entiers dans les bases suivantes : 2,

5,6, 8,11 et 16.

Base 10 | Base2 | Baseb5| Base7 | Base8 | Base 12 | Base 16
0 0 0 0 0 0 0
1 1 1 1 1 1 1
2 10 2 2 2 2 2
3 11 3 3 3 3 3
4 100 4 4 4 4 4
5 101 10 5 5 5 5
6 110 11 6 6 6 6
7 111 12 10 7 7 7
8 1000 13 11 10 8 8
9 1001 14 12 11 9 9

10 1010 20 13 12 A A
11 1011 21 14 13 10 B
12 1100 22 15 14 11 C
13 1101 23 16 15 12 D
14 1110 24 20 16 13 E
15 1111 30 21 17 14 F
16 10000 31 22 20 15 10
17 10001 32 23 21 16 11
18 10010 33 24 22 17 12
19 10011 34 25 23 18 13
20 10100 40 26 24 19 14
21 10101 41 30 25 1A 15
22 10110 42 31 26 20 16
23 10111 43 32 27 21 17
24 11000 44 33 30 22 18

2. Les représentations en binaire (base 2), en octal (base 8) et puis en hexadécimal (base 16)
des nombres décimaux suivants : (0)10, (11)10, (255)10, (34,125)10, (13,6)10, (54,18)10
~ (0)10

=(0)s >\é”%
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= (M 1112
(11)10 = (1011) ’E ,
=(001 011)2 =(13)s 2 %
=(1011)2 =(B)1s o 2
~ (255)10
(255)10 = (11111111);
=011 111 111)2 =(377)s

(011111 111
(1111 1111)2 =(FF )16

(nd (34,125)10
(34,125)10 = (100010,001)2
=(100 010,001)2 =(42,1)s ~ 0,125*2=[0],25

=(0010 0010,0010), 0,252 4d 5
=(22,2)16 052 =[1],0
~ (13,6)10
(13,6)10 =(1101,100110011001....),
=(001 101,100 110 011 001...); I—>0,6*2=,2 132
=(15,4631..)s 0,22=[0.4 6 '3
=(1101,1001 1001 1001....) 0,472=[0].8 o '% 5
=(D,999... )16 08:21 6 '3
~ (54,1810
(54,18)10 = (110110,001011100001......),  0,18*2=[0]36
=(110 110,001 011 100 001......)2 0,36"2=[0] 72
=(66,1341....)s 0,72*2=[1] 44
=(0011 0110,0010 1110 0001......). 0,442=[0].88
=(36,2E1.....)16 0,88*2=[1]76
0,76*2=[1] 52
0,52*2=[t],04
0,04*2=[0],08
0,08*2=[0] 16
0,16*2=[0],32
0,32*2=[0] 64
0,64*2=[1] 28 ¥
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3. Les équivalents décimaux des nombres suivants :

> (101,11)2= (ceeeeeeeeeeeeeeae e )10
(101,11)2 = (?)10
(101,11)2= 1#22 +0*21 +1%20 +1*2-141*2:2,
=4+1+0,5+0,25
= (5,75)10

m  (10000,00)2= (cveveereerrerreeennns )10
(10000,00)2 = (?)10
(10000,00), = 1#24 +0*23 +0*22 +0*21+0*20+0*2-1+0*2-2.
=16
= (16)10

(1,1)2 = (?)1o

(1,)2= 1%20 +1%2-1.
=1+0,5
=(1,5)10

> (1234)8= (cevverreeeeeeeenanns )10
(1234)s = (D10
(1234)g = 1*83 +2*82 +3*81 +4*80.
=512+128+24+4
= (668)10

> (10,132)8= (cevereeerreresearenns )10
(10,132)s = (10
(10,132)s = 181 +0*80 +1*8-1 +3*8:242*83,
=8+0,125+0,046875+0,00390625
= (8,17578125)10

, (11,11)8= (oo )10
(111,11)8 = (?)10
(111,11)g= 1*82 +1*81 +1*80 +1*8-1+1*8-2
=64+8+1+0.125+0,015625
=(73,140625)10
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> (A04,12)16= (cereereeeeereeeereeeanns )10
(A04,12)16 = ()10
(A04,12)16= A*162 +0*161 +4*160 +1*16-1+2*16-2
= 10%162 +0*161 +4*160 +1*16-1+2*162
= 2560+4+0,0625+0,0078125
= (2564,0703125)10

m  (BAC23)16= (cvrrvevereeereersinrnns )10
(BAC23)16 = (?)10
(BAC23)16= B*164 +A*163 +C*162 +2*161+3*160,
= 11%164 +10*163 +12*162 +2+161+3*160
= 720896+40960+3072+32+3
= (764963)10

4. Représentation directe et sans passer par la procédure de division les nombres suivants en

base 2:

> XZ(1320)4= (coveeeeeerereeeenaens )2
X=(1320)4
= (01 11 10 00),
= (1111000),

> Y=(307,5)8= (ereeeeerereaeernrnnns )2
Y=(307,5)s
= (011 000 111,101);
(11000111,101),

~ Z=(BAC,BEF)16= (-ereeerereaeniiiennns )2
Z=(BAC,BEF)16
=(1011 1010 1100,1011 1110 1111)2

Exercice N°2 :
i (73)10 = ( ..................... )7

\h7

(73)10 = (133)7
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> (93,625)10 = ((evevererreeereneens )2
932
46 (2 0.625*2=[1] 2
0,25*2 4d 5
052 =10
(93,625)10 = (1011101,101);
i (108)1o=( ...................... )s
(108)10 = (154)s
~ (679,93359375)10 = (cververveereeeanennn. )6
6 lz 6 0,93359375*16= 14 ,9375—E
rel1d 2 |16 0937516  =hd 0—>F

[1]o

(679,93359375)10 = (1A7,EF)1s
A1) N R )10

(4103)s = (?)10
(4103)5 = 4*5% +1*52 +0*51 +3*50,
=500+25+3
= (528)10

m (31121,232)4 = (v, )10

(31121,232)4 = (?)10

(31121,232)5 = 3*44 +1%43 +1*42 +2*41 +1*40 +2%4-1 +3*4242*4-3,
=786+64+16+8+1+0,5+0,1875+0,03125
= (875,71875)10
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> (2034)5% (e, )e
(2034)5=( ?)o
(2034)5=( ?)10 (269)10=( ?)o
(2034)5=2*53+0*52+3*51+4*50 269
=(269)10 h’ 9
2] 3 9

(269)10=(328)9

(2034)5=(269)10
(2034)5=(328)9

(1023,02)4=(.ceevveenieieniiannanes )6
(1023,02)s=( ?)s
(1023,02)4=( ?)10
(1023,02)4=1*43+0*42+2*41+3*40+0*4-14+2*4-2 (75,1 25)10

=(75,125)1o "
12

’E
(1023,02)4=(75,125)10 0,125*6=[0],75 ’F
0,756 =[4],5
05% =[3],0
(75,125)10=(203,043)6
(1023,02)4=(203,043)s

(104,2)5=(.orvrrreeeieeeeeens )6
(104,2)5=( ?)s
(104,2)5=( ?)10 (29,4)10=( ?)e
(104,2)5=1*52+0*51+4*50+2*5-1 9}@ L,O 4+6-[7] 4_|
=(29,4)10 \
o
(104,2)5=(29,4)10 (29,4)10=(54,222.....)6

(10111000,101)2=(. . everveereerereerreene )4
(10111000,101)2=( e+ v )a
(10111000,101),=(10 11 10 00,10 10),

=(2320,22),

(10110101101,11011)2= (v, )e
(10110101101,11011)2= (.o vvveeeeeeeeee, )8
(10110101101,11011)2=(010 110 101 101,110 110),

=(2655,66)s
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~ (100101011100,011101)2=(.cvvvvvveeeerreeenrs )16
(100101011100,011101)2= (..o )16
(100101011100,011101)2=(1001 0101 1100,0111 0100),
=(95C,74)16
> (135,04)8=(cecvvereearaeaenn. )2
(135,04)8=(..veveeeeeeee. )2

=(1011101,0001),

= (ABC,01E)16=(-cuenenenrnnenennenenn. )2
(ABC,0TEN 6= (v )2
(A6C,01E)16=(1010 0110 1100, 0000 0001 1110)2

=(101001101100,00000001111)2

(FO2A,20F)16= (- v euernenrnrenennnnnnns )s
(FO2A,20F)16=(... v 2
(F92A,20F)16=(1111 1001 0010 1010,0010 0000 1111)
=(001 111 100 100 101 010,001 000 001 111)2

=(174452,1017)s

~ (11010110101,01011)2 = (evveuverrree. )4 (e )8=(cveereeirernens )16
(11010110101,01011)2 = (cvvvevenn.. Ya=(oreereernn, T G )16
(11010110101,01011),=(01 10 10 11 01 01,01 01 10),=(122311,112)4

=(011 010 110 101,010 110)2=(3265,26)s
=(0110 1011 0101,0101 1000),=(6B5,58)16

Exercice N°3 :

1. Les nombres qui ont la méme représentation en binaire, en octal, en hexadécimal et en

décimal sont : {0,1}

2. Les nombres qui ont la méme représentation en octal, en hexadécimal et en décimal sont :
{0,1,2,3,4,5,6,7}

3. Les nombres qui ont un sens en hexadécimal sont : BAC- CAFE- BAFFE- DECADE- BEF -
FA5D-FOOD-CODE- A1DE.

4. Le nombre des entiers positifs qui on peut exprimer avec n chiffres dans une base b est : Bn
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Exercice N°4 :

1. Détermination des bases (X,Y,Z et W) dans lesquelles les nombres suivants sont exprimés:

~ (24)x =(14)10

(24)x =(14)10 = 2*X1+4*X0=14
= 2X+4=14
= X=(14-4)/2
= X=5

~ (13)y =(7)10

(13)y =(7)10 = 1*Y1+3*Y0=7
= Y+3=7
= Y=7-3
= Y=4

~ (70)z =(56)10

(70)z =(56)10 = 7*Z1+0*Z0=56
= 7Z=56
= Z=56/7
= Z=8

~ (1A0)w =(416)10
(1AQ)w =(416)10 = 1*W2+A*W1+0*W0=416
= W2+10W=416
= W2+10W-416=0
A=B?-4AC
=10% - 4*1*(-416)
=1764 = A =42
_-B+yJA _-10+42 _
A -
_-B-JA -10-42
-

W, 16eN

=W =16

W, =-26¢N

2. Détermination des entiers (X, Y) tel que : (XY)7 = (YX)10:

(XY)7 =(YX)10 = X*71+Y*70=Y*101+X*1Q0
= 7X+Y=10Y+X
— 10Y-Y=7X-X
— 9Y=6X
- Y=2X
9
= Y=§x
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En plus (XY) c’est un nombre dans la base 7, c’est-a-dire donc 0<X<7 et 0<Y<7, alors :

si X=0eN=Y=0eN
Si X:leN:>Y=%e7_-‘N
Si X=2eN=>Y —ﬂ N
seeN=1¥=3¢ X=06etY=0
si X=3eN=VY=2eN =doncil existe trois solutions sont:< X =3etY =2
si X=4eN:Y:§eN X=6ety =2
si X:5eN:>Y=%eN
si X=6eN=>Y=4eN
3. Représentation des nombres décimaux en base a :
X= (4a%+2a3+a+5)1o
=(402015)a
Y= (a)1o
=(10)a
Z= (a?)10
=(100)a
W= (a3)10
=(1000)a
Exercice N°5:
~ (1001110,11)2 + (11011,101)2 = ~ (11011,101)2 + (10111,111)2 =
(cereveennn)2 (cereenennn )2
111111 11111 11
1001110,110 11011,101
+ 11011,101 + 10111,111
= 1101010,011 =110011,100
2 2

(1001110,11), +(21011,101), = (1101010,011), (21011,101), +(10111,111), = (110011,100),
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~ (1110,011)2 + (1101,11)2+ (1110,111)2= =~ (101001,001)2 - (11111,11)2=(......... )2
(ceenee)2
101110 101 1:0:11010:1,:0:01
1110,011 — 11111114141,11 10
+ 1101,110 = 001001,011
+ 1110,111 ’
=101011,000
(101001,001), —(11111,11), = (1001,011),

2

(112120,011), +(2201,11), +(1110,111), = (101011 ),

~ (1011,011)2* (110)2=(.evvverennnnn. )2 = (1001001,11)2/ (101)2=(..evvrrennnnen )2
100100111 (101
- 101 1110,11
1011,011 =1001
* 110 - 101
= 0000000 — 0110
+ 1011011e _101
+ 1011011ee :—0011
= 1000100,010
2 — 000
(1011,011), *(110), = (1000100,01), = ol
-101
= 0101
—-101
=000 )
(1001001,11), = (101), = (1110,11),
= (73,7)8 +(65,3)8 = (-.eeuennnnnen )8 = (531)8 -(167)8 = (-eeuvnennnnnen )8
11 51311
73,7 — 11167
+ 65,3 = 342
= 161,2 8
(531)8 - (167)8 = (342)8

8

(73,7), +(65,3), = (161,2),

10
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~ (26,5)s x (4,3)s =(

+

32

21

26,5
4,3

i

1322

141,57

8

(26,5), *(4,3), = (141,57),

~ (C3E)16 +(6AD)16=(

C3E
+ B6AD
=12EB

16

(C3E)16 + ( 6AD)16 = (12EB)16

11

~ (31,7)8 X(52)8 =(cvvervveern... )8

14
1
31,7
* 52
636
2013
2076,6

+

8

(31,7), *(52), = (2076,6),
= (E31)16-(BEC)16=(..vvvnnnnne. )16

E:3:11
— 161EC
= 745

16

(E31)16 - ( 6EC)16 = (745)16



