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𝟏𝟎



𝐴10 = 0, 1, … , 9





• 𝟑𝟒𝟎𝟏 = 𝟑 × 103 + 𝟒 × 102 + 𝟎 × 101 + 𝟏 × 100

 𝑚 10𝑚

0,… , 10𝑚 − 1



 𝐴
𝐴10 = 0,… , 9



𝑎𝑛𝑎𝑛−1…𝑎1𝑎0 𝑎𝑖 ∈ 𝐴
𝐴10 8,5,2 ⊂ 𝐴10



• 𝑎𝑛
• 𝑎0



 𝑁10 𝑚
𝑎𝑚−1𝑎𝑚−2…𝑎1𝑎0

𝑁10 = 𝑎𝑚−1 × 10𝑚−1 + 𝑎𝑚−2 × 10𝑚−2+ . . +𝑎0 × 100

(𝑎𝑚−1𝑎𝑚−2…𝑎1𝑎0)10= 

𝑖=0

𝑚−1

𝑎𝑖 × 10𝑖 , 𝑎𝑖 ∈ 𝐴10

8522 10 = 8 × 103 + 5 × 102 + 2 × 101 + 2 × 100

 𝑚 𝐴10 10𝑚



0, 10𝑚 − 1
𝑚 = 1 0,10 − 1 0,9 𝐴10

𝑚 = 0,103 − 1 [0, 999]



𝑝

 𝒑 𝑝 >
0 𝐴𝑝 𝑝

𝑝 ≤ 10 𝐴10 𝐴𝑝 = 0,… , 𝑝 − 1

𝑝 > 10 𝐴𝑝 = 0, . . , 9, 𝐴, 𝐵. .

 𝑚 𝑝:
𝑁𝑝 = 𝑎𝑚−1 × 𝑝𝑚−1 + 𝑎𝑚−2 × 𝑝𝑚−2+ . . +𝑎0 × 𝑝0

𝑁𝑝 = 𝑎𝑚−1𝑎𝑚−2…𝑎1𝑎0 = 

𝑖=0

𝑚−1

𝑎𝑖 × 𝑝𝑖 , 𝑎𝑖 ∈ 𝐴𝑝

 𝑚 𝐴𝑝 𝑝𝑚



0, 𝑝𝑚 − 1



𝒑

𝑚 = 1 e 𝑝 = 7 0, 7 − 1 0,6

𝑚 = 4 e 𝑝 = 7 0, 74 − 1 0,2400

𝑚 = 1 e 𝑝 = 13 0, 13 − 1 0,12

𝑚 = 4 e 𝑝 = 13 0, 134 − 1 0,28560

𝑝



𝟐



𝑝 = 2 𝐴2 = {0, 1}
𝑁2 = 𝑎𝑚−1 × 2𝑚−1 + 𝑎𝑚−2 × 2𝑚−2+ . .+𝑎0 × 20

𝑁2 = 𝑎𝑚−1𝑎𝑚−2…𝑎1𝑎0 = 

𝑖=0

𝑚−1

𝑎𝑖 × 2𝑖 , 𝑎𝑖 ∈ {0,1}



 𝑚 2𝑚

[0, 2𝑚 − 1]

 28 = 256
[0,255]
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• 𝐴8 = {0, 1,… , 7}

𝑚 𝐴8 0, 8𝑚 − 1



• 𝐴16 = {0, 1,… , 9, 𝐴, 𝐵, 𝐶, 𝐷, 𝐸, 𝐹}

𝐴 = 10 𝐹 = 15

𝑚 𝐴16 [0,16𝑚 − 1]



𝑁2 = 𝑎𝑚−1 × 2𝑚−1 + 𝑎𝑚−2 × 2𝑚−2+ . .+𝑎0 × 20

101 2 = 1 × 22 + 0 × 21 + 1 × 20 = 5 10

1100010 2 = 1 × 26 + 1 × 25 + 1 × 2 = 98 10





20 = 1

 1

111111 2 1000000 2 − 1 2 = 26 − 1







• 531 / 2 = 265 + 1

• 265 / 2 = 132 + 1

• 132 / 2 =  66 + 0

• 66 / 2 =  33 + 0

• 33 / 2 =  16 + 1

• 16 / 2 =  8 + 0

• 8 / 2 =  4 + 0

• 4 / 2 =  2 + 0

• 2 / 2 =  1 + 0

• 1 / 2 = 0 + 1







• 531 / 2 = 265 + 1

• 265 / 2 = 132 + 1

• 132 / 2 =  66 + 0

• 66 / 2 =  33 + 0

• 33 / 2 =  16 + 1

• 16 / 2 =   8 + 0

• 8 / 2 =   4 + 0

• 4 / 2 =   2 + 0

• 2 / 2 =   1 + 0

• 1 / 2 =   0 + 1

531 10 = 1000010011 2



10 2

𝑛 10 2

𝑛 = 0 𝑛 = 1 𝑛 2

𝑛 2

𝑛 𝑛 2

𝑛 == 0

𝑛 2





 𝑝
𝑝 ≤ 16









𝑁16 = 𝑎𝑚−1𝑎𝑚−2…𝑎1𝑎0 = 

𝑖=0

𝑚−1

𝑎𝑖 × 16𝑖 , 𝑎𝑖 ∈ 𝐴16

 31 8 = 3 ∗ 8 + 1 = 25 10

 𝐴170 16 = 𝐴 ∗ 163 + 1 ∗ 162 + 7 ∗ 16
= 10 ∗ 4096 + 1 ∗ 256 + 7 ∗ 16 = 41328 10

 623 8 = 6 ∗ 82 + 2 ∗ 8 + 3 ∗ 80

= 6 ∗ 64 + 16 + 3 = 403 10

 623 16 = 6 ∗ 162 + 2 ∗ 16 + 3 ∗ 160

= 6 ∗ 256 + 32 + 3 = 1571 10





𝑁16 = 𝑎𝑚−1𝑎𝑚−2…𝑎1𝑎0 = 

𝑖=0

𝑚−1

𝑎𝑖 × 16𝑖 , 𝑎𝑖 ∈ 𝐴16

 31 8 = 3 ∗ 8 + 1 = 25 10

 𝐴170 16 = 𝐴 ∗ 163 + 1 ∗ 162 + 7 ∗ 16
= 10 ∗ 4096 + 1 ∗ 256 + 7 ∗ 16 = 41328 10

 623 8 = 6 ∗ 82 + 2 ∗ 8 + 3 ∗ 80

= 6 ∗ 64 + 16 + 3 = 403 10

 623 16 = 6 ∗ 162 + 2 ∗ 16 + 3 ∗ 160

= 6 ∗ 256 + 32 + 3 = 1571 10





𝑁16 = 𝑎𝑚−1𝑎𝑚−2…𝑎1𝑎0 = 

𝑖=0

𝑚−1

𝑎𝑖 × 16𝑖 , 𝑎𝑖 ∈ 𝐴16

 31 8 = 3 ∗ 8 + 1 = 25 10

 𝐴170 16 = 𝐴 ∗ 163 + 1 ∗ 162 + 7 ∗ 16
= 10 ∗ 4096 + 1 ∗ 256 + 7 ∗ 16 = 41328 10

 623 8 = 6 ∗ 82 + 2 ∗ 8 + 3 ∗ 80

= 6 ∗ 64 + 16 + 3 = 403 10

 623 16 = 6 ∗ 162 + 2 ∗ 16 + 3 ∗ 160

= 6 ∗ 256 + 32 + 3 = 1571 10





𝑁16 = 𝑎𝑚−1𝑎𝑚−2…𝑎1𝑎0 = 

𝑖=0

𝑚−1

𝑎𝑖 × 16𝑖 , 𝑎𝑖 ∈ 𝐴16

 31 8 = 3 ∗ 8 + 1 = 25 10

 𝐴170 16 = 𝐴 ∗ 163 + 1 ∗ 162 + 7 ∗ 16
= 10 ∗ 4096 + 1 ∗ 256 + 7 ∗ 16 = 41328 10

 623 8 = 6 ∗ 82 + 2 ∗ 8 + 3 ∗ 80

= 6 ∗ 64 + 16 + 3 = 403 10

 623 16 = 6 ∗ 162 + 2 ∗ 16 + 3 ∗ 160

= 6 ∗ 256 + 32 + 3 = 1571 10





𝑁16 = 𝑎𝑚−1𝑎𝑚−2…𝑎1𝑎0 = 

𝑖=0

𝑚−1

𝑎𝑖 × 16𝑖 , 𝑎𝑖 ∈ 𝐴16

 31 8 = 3 ∗ 8 + 1 = 25 10

 𝐴170 16 = 𝐴 ∗ 163 + 1 ∗ 162 + 7 ∗ 16
= 10 ∗ 4096 + 1 ∗ 256 + 7 ∗ 16 = 41328 10

 623 8 = 6 ∗ 82 + 2 ∗ 8 + 3 ∗ 80

= 6 ∗ 64 + 16 + 3 = 403 10

 623 16 = 6 ∗ 162 + 2 ∗ 16 + 3 ∗ 160

= 6 ∗ 256 + 32 + 3 = 1571 10







• 1231 10 = 10011001111 2 = 010 011 001 111 2

• 1231 10 = 2317 8

• 1231 10 = 10011001111 2 = 0100 1100 1111 2

• 1231 10 = 4𝐶𝐹 16

2 3 1 7 8

4 𝐶 𝐹 16









111

1111+ 15 10

1010 = 10 10

−−−−−
(𝟏)𝟏𝟎𝟎𝟏 25 10

𝟏
𝟎𝟏𝟎𝟏 + 5 10

𝟏𝟎𝟎𝟏 = 9 10

−−−−−
𝟏𝟏𝟏𝟎 14 10





111

1111+ 15 10

1010 = 10 10

−−−−−
(𝟏)𝟏𝟎𝟎𝟏 25 10

𝟏
𝟎𝟏𝟎𝟏 + 5 10

𝟏𝟎𝟎𝟏 = 9 10

−−−−−
𝟏𝟏𝟏𝟎 14 10



-





• "1" 

• "0" 

 𝑚 2𝑚−1

2𝑚−1

𝑋 ∈ −2𝑚−1 + 1, 2𝑚−1 − 1



 01010 = + 10

 11101 = - 13

 -27 = 111011

 122 = 01111010



 𝑚 = 3
• 0 = 000

• 1 = 001 

• 2 = 010 

• 3 = 011 

• -0 = 100

• -1 = 101 

• -2 = 110

• -3 = 111 









 𝑚 2𝑚



• 2𝑚−1 − 1

• 1

• 2𝑚−1

 𝑚 −2𝑚−1, 2𝑚−1 − 1



 𝑋 ∈ −2𝑚−1, 2𝑚−1 − 1
𝑚
𝑋 𝑿 𝒎

𝑋 𝟐𝒎 − |𝑿| 𝒎



𝑁𝐶𝑃2 = 𝑎𝑚−1𝑎𝑚−2…𝑎1𝑎0

= −𝑎𝑚−1× 2𝑚−1 + 𝑎𝑚−2 × 2𝑚−2+ . .+𝑎0 × 20

= −𝑎𝑚−1 × 2𝑚−1 + 

𝑖=0

𝑚−2

𝑎𝑖 × 2𝑖 , 𝑎𝑖 ∈ {0,1}



 𝑋 ∈ −2𝑚−1, 2𝑚−1 − 1
𝑚
𝑋 𝑿 𝒎

𝑋 𝟐𝒎 − |𝑿| 𝒎



𝑁𝐶𝑃2 = 𝑎𝑚−1𝑎𝑚−2…𝑎1𝑎0

= −𝑎𝑚−1× 2𝑚−1 + 𝑎𝑚−2 × 2𝑚−2+ . .+𝑎0 × 20

= −𝑎𝑚−1 × 2𝑚−1 + 

𝑖=0

𝑚−2

𝑎𝑖 × 2𝑖 , 𝑎𝑖 ∈ {0,1}



 𝑚 = 3
• -4 = 100

• -3 = 101

• -2 = 110

• -1 = 111

• 0 = 000

• 1 = 001

• 2 = 010 

• 3 = 011



 𝑚 = 3
• -4 = 100

• -3 = 101

• -2 = 110

• -1 = 111

• 0 = 000

• 1 = 001

• 2 = 010 

• 3 = 011



 [0, 2𝑚−1−1]
2𝑚−1

 [−2𝑚−1, −1] 2𝑚 − 𝑋 ,
2𝑚−1



• 45 = 0101101 𝐶𝑃2

• 1101101 𝐶𝑃2 → −26 + 25 + 23 + 22 + 1 =
= −64 + 45 = −19

 𝑚









• 𝑚 = 7 − 26, 26 − 1 = [−64, 63]

• 𝑚 = 6 − 25, 25 − 1 = [−32, 32]

• −23 → 27 − 23 = 128 − 23 = 105 = 1101001 𝐶𝑃2

• 45 = 0101101 𝐶𝑃2

 𝒎
45 𝐶𝑃2



𝑋 𝑚

𝑋 ∈ −2𝑚−1, 2𝑚−1 − 1 𝑚

𝑋 𝑋 𝑚

𝑋
|𝑋| 𝑚

𝑋 (1 → 0, 0 → 1)



 𝑚 = 7 −26, 26 − 1 = [−64 , 63]

 56 10 → 0111000

 → 1000111

 1 1

 1001000 𝐶𝑃2 −56 10

56  0

28  0

14  0

7  1

3  1

1  1

0



𝑚 = 7 −26, 26 − 1 = [−64 , 63]

56 10 → 0111000

→ 1000111

1 1

v. 1001000 𝐶𝑃2 −56 10

56  0

28  0

14  0

7  1

3  1

1  1

0



12 10 = 0000 1100 𝐶𝑃2

−12 10 = 1111 0100 𝐶𝑃2

−8 10 = 1111 1000 𝐶𝑃2

1 10 = 0000 0001 𝐶𝑃2

−101 10 = 1001 1011 𝐶𝑃2

−54 10 = 1100 1010 𝐶𝑃2



12 10 = 0000 1100 𝐶𝑃2

−12 10 = 1111 0100 𝐶𝑃2

−8 10 = 1111 1000 𝐶𝑃2

1 10 = 0000 0001 𝐶𝑃2

−101 10 = 1001 1011 𝐶𝑃2

−54 10 = 1100 1010 𝐶𝑃2



𝑁𝐶𝑃2 = 𝑎𝑚−1𝑎𝑚−2…𝑎1𝑎0

= −𝑎𝑚−1× 2𝑚−1 + 𝑎𝑚−2 × 2𝑚−2+ . .+𝑎0 × 20

= −𝑎𝑚−1 × 2𝑚−1 + 

𝑖=0

𝑚−2

𝑎𝑖 × 2𝑖 , 𝑎𝑖 ∈ {0,1}

1001000 𝐶𝑃2 = −26 + 23 = −64 + 8 = −56 10

10011011 𝐶𝑃2 = −27 + 24 + 23 + 21 + 20 =

= −128 + 16 + 8 + 2 + 1 = −101 10



𝑋 𝐶𝑃2 0

𝑋 𝐶𝑃2 1
𝑋 𝐶𝑃2 (1 → 0, 0 → 1)



1001010 𝐶𝑃2 → 0110101 → 0110110 → −54 10

1001010 𝐶𝑃2 = −26 + 23 + 21 = −64 + 8 + 2 = −54

011 𝐶𝑃2

1101001 𝐶𝑃2

11111 𝐶𝑃2

10100 𝐶𝑃2

101 𝐶𝑃2



















−

−

1 1 1 1
60 10 = 𝐶𝑃2

−54 10 = 𝐶𝑃2

1

0000110 𝐶𝑃2 = 6 10



100 𝐶𝑃2 + 101 𝐶𝑃2











 𝑚 = 4





 𝑚 = 4





 𝑚 = 4





 𝑚 = 4





 𝑚 = 4





 𝑚 = 4





𝑛

 𝑛

 𝑚 𝑛

 𝑛







 int

 unsigned



#include <stdio.h>

#include <limits.h>

void main()

{

int u;

u = -1;

printf("%u", u);

printf("\n%u", 2 * INT_MAX + 1);

}



 int

 unsigned



#include <stdio.h>

#include <limits.h>

void main()

{

int u;

u = -1;

printf("%u", u);

printf("\n%u", 2 * INT_MAX + 1);

}



 int

 unsigned



#include <stdio.h>

#include <limits.h>

void main()

{

int u;

u = -1;

printf("%u", u);

printf("\n%u", 2 * INT_MAX + 1);

}



 int

 unsigned



#include <stdio.h>

#include <limits.h>

void main()

{

int u;

u = -1;

printf("%u", u);

printf("\n%u", 2 * INT_MAX + 1);

}





011111110 (+254)

100000011 (-253)

[0](1)000000001 (+1)

100000010 (-254)

100000001 (-255)_____

[1](1)000000011 (-509)



𝑛
𝑛



𝐶𝑃2



𝐶𝑃2

−28, 28 + 1
−27, 27 + 1 . 

221 1 

110 0

55 1

27 1

13 1

6 0

3 1

1 1

0

221 = 11011101 

011011101 

100100010

100100011 


