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   

 
 

 



 





 



 

 

 

 

 

 

 

 

 

o  
o (9 , 8 , 7 , 6, 5, 4, 3, 2, 1, 0) 
o (10) 
o (10) 
o (… , 103, 102, 101, 100) 

  
  
  10 

  
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 

 0 1 2 3 ... 
      

10 010 110 210 310 ... 
 1 10 100 1000 ... 

 1 

  
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 

 

 

  

 

 

 
o  

o  

o  
 

o  
 

 

 



 

         3 

212  

 0 1 2 
    

 2 1 2 
 

010 110 210 

 

201011102210 

211102100 

210200 

212 

6825  

 
 

51002 10181026103 

51210810061000 

520 8006000 

6825 

23  

 

(5) 

1563 51025100  500 
 
2515 1015 10 50 
 
12551005  1 5 

 

 

 

 

 

 

 

(325) 

 5 

 3 

 3 

 2 



 

         4 

 

o  

o 

(off)(on)

(0 , 1)(0)(1)

 

 
  

 

 

o 21 , 0 

o  

o (Binary Digit)Bit 

o 1 , 0 
 (Bit) 

 (0)(1)(2)

 (111)2 , (11001)2 , (101010)2 , (100)2  

 (2)20212223 

 
  

  
 

 

  

 

 
 

 

0  1  



 

         5 

 

 

(1 , 0) 
 

 

 (8)(7,6,5,4,3,2,1,0) 

 (8) 

 
(625)8, (713)8, (6)8,(101)8 

 

 
  

 (16)  

 
 )(16 

 
(85)16, (101)16, (27)16,  (A4F)16 

 

 

 

 

 

 

 

 
 

 

 

 

  



 

         6 

 

 

 

  

 012 
  

 

 

 

 2 

2)01101( 

 
(10101)2  (21)10 

2(10111) 

= 1*20 + 1*21 + 1*22 + 0*23 + 1*24 
= 1*1 + 1*2 + 1*4 + 0*8 + 1*16 
= 1 + 2 + 4 + 0 + 16 

(10111)2  (23)10 

2)111100( 

 
 32 + 16 + 8 + 4 = 60  

(111100)2  (60)10 

2)1001101( 

 
 64 + 8 + 4 + 1 = 77 

(1001101)2  (77)10 
2)1110111( 

 

(1110111)2  (119)10 

2)10101000( 

 

(10101000)2  (168)10 
 

  

   



 

         7 

 8 
  

8)43( 

 0 1 
 3 4 

= 3*80 + 4*81  
= 3*1 + 4*8 
= 3 + 32 
= 35 

(43)8  (35)10 

8)123( 
 

 0 1 2 
 3 2 1 

= 3*80+ 2*81+ 1*82  
= 3*1 + 2*8 + 1*64 
= 3 + 16 + 64  
= 83 

(123)2  (83)10 
8)143( 

 0 1 2 
 3 4 1 

= 3*80+ 4*81+ 1*82  
= 3*1 + 4*8 + 1*64 
= 3 + 32 + 64  
= 99 

 (143)8  (99)10 

8)206( 

 0 1 2 
 6 0 2 

= 6*80+ 0*81+ 2*82  
= 6*1 + 0*8 + 2*64 
=  6 + 128  
= 134 

 (206)8  (134)10 
8)263( 

 0 1 2 
 3 6 2 

= 3*80+ 6*81+ 2*82  
= 3*1 + 6*8 + 2*64 
= 3 + 48 + 128  
=179 

 (263)8  (179)10 

8)1(37 

 0 1 2 
 1 7 3 

= 1*80+ 7*81+ 3*82  
= 1*1 + 7*8 + 3*64 
= 1 + 56 + 192  
=149 

(371)8  (249)10 
 

 

  

 



 

         8 

 16  
16)BA( 

 0 1 
 A B 

 
= A* 160 + B * 161  
=10*1 + 11*16 
=10 + 176 
=186 

(BA)16  (186)10 

16)10A( 
 

 0 1 2 
 A 0 1 

= A*160 + 0*161 + 1 * 162    
= 10*1 + 0*16 + 1*256  
= 10 + 0 + 256 
= 266 

(10A)16  (266)10 

16)6D( 

 0 1 
 6 D 

= 6*160 + 13*161  
= 6*1 +13*16 
= 6 + 208 
= 214 

(D6)16  (214)10 

16)E5( 

 0 1 
 5 E 

= 5*160 + 14*161  
= 5*1 +14*16 
= 5 + 224 
= 229 

(E5)16  (229)10 
16)A9( 

 0 1 
 9 A 

= 9*160 + 10*161  
= 9*1 +10*16 
= 9 + 160 
= 169 

 (A9)16  (169)10 

16)FF( 

 0 1 
 F F 

= 15*160 + 15*161  
= 15*1 +15*16 
= 15 + 240 
= 255 

(FF)16  (255)10 
16)75( 

(117)10 

16)33A( 

82676848101631631610)33( 210 hA  

 

 



 

         9 

 

 

  

. 



 

 

    

 

  2 

10)17( 

 
2

17  
2
8  

2
4  

2
2  

2
1  

 8 4 2 1 0 
 1 0 0 1 1 

 (17)10  (11001)2 

10)36( 
 

 
2

36  
2

18  
2
9  

2
4  

2
2  

2
1  

 18 9 4 2 1 0 
 0 0 1 0 0 1 

 (36)10  (100100)2 
 

10)189( 

1  2 4 8 16 32 64 128 
1 0 1 1 1 1 0 1 

189 – 128 = 61 
 61 – 32 = 29 
 29 – 16 = 13 
 13 – 8 = 5 
5 – 4 = 1 
1 – 1 = 0 

 (189)10  (10111101)2 

10)90( 

1  2 4 8 16 32 64 
0 1 0 1 1 0 1 

90 – 64 = 26 
 26 – 16 = 10 
 10 – 8 = 2 
 2 – 2 = 0 

(90)10  (1011010)2 

 

  

  



 

         10 

 8 

10(89) 

 
8

89  
8

11  
8
1  

 11 1 0 
 1 3 1 

 (89)10  (131)8 

10(222) 

 
8

222  
8
27  

8
3  

 27 3 0 
 6 3 3 

 (222)10  (336)8 

10)100( 

 
8

100  
8

12  
8
1  

 12 1 0 
 4 4 1 

 (100)10  (144)8 

10)173( 

 
8

173  
8
21  

8
2  

 21 2 0 
 5 5 2 

 (173)10  (255)8 
 

10(89) 

 1 8 64 
 1 3 1 

89 – 64 = 25 
25 – 8 = 17 – 8 = 9 – 8 = 1 
1 < 8  

(89)10  (131)8 

10(222) 

 1 8 64 
 6 3 3 

222 – 64 = 158 – 64 = 94 – 64 = 30 
30 – 8 = 22 – 8 = 14 – 8 = 6 
6 < 8 

(222)10  (336)8 

10)100( 

 1 8 64 
 4 4 1 

100 – 64 = 36 
36– 8=28– 8= 20– 8=12– 8=4 
4 < 8 

 (100)10  (144)8 

10)173( 

 1 8 64 
 5 5 2 

173 – 64 = 109 – 64 = 45 
45–8=37–8=29–8=21–8=13–8=5 
5 < 8  

(173)10  (255)8 
 

 

  

  



 

         11 

 16 

(79)10 

 
16
79  

16
4  

 4 0 
 15 4 

  
(79)10  (4F)16 

(210)10 

 
16
210  

16
13  

 13 0 
 2 13 

 
 (210)10  (D2)16 

10(453) 

 
16
453  

16
28  

16
1  

 28 1 0 
 5 12 1 

 

 
(453)10 (1C5)16 

10(278) 

 
16
278  

16
17  

16
1  

 17 1 0 
 6 1 1 

 

(278)10 (116)16 

 

10)100( 

 1 16 256 
 4 6 0 

 

100–16 = 84–16 = 68–16 = 52 
 52 –16 = 36–16 = 20–16 = 4 
4 < 16 

(100)10 (64)16 

10)270( 

 1 16 256 
 E 0 1 

 
270 – 256 = 14 
14 < 16 

 (270)10 (10E)16 

 

 

 

 

 

 

 

 

 

 

15F 
 

13D 

  

14E 

12C 



 

         12 

 

 

  

(8=23)(16=24)

 
 

  32 8 

 

– 

– 

– 

(1011101)2  
001 011 101  

1 3 5  

(1011101)2  (135)8 

(10101110)2  
010 101 110  

2 5 6  

(10101110)2  (256)8 
 

 

 

(67)8  
6 7  

110 111  

(67)8  (110111)2 

(357)8  
3 5 7  

011 101 111  

(357)8  (11101111)2 

(777)8 

7 7 7  

111 111 111  

(777)8  (111111111)2 

(471)8 

4 7 2  

100 111 010  

(472)8  (100111010)2 

 
 



 

         13 

 

 42 16 
 

– 

– 

– 

 

(101001011)2  
0001 0100 1011  

1 4 B  

(101001011)2  (14B)16 

 

(1010111110)2  
0010 1011 1110  

2 B E  

(1010111110)2  (2BE)16 
 

 

 

(EF3)16  
E F 3  

1110 1111 0011  

(AB3)16(111011110011)2 

(1AC)16  
1 A C  

0001 1010 1100  

(1AC)16(110101100)2 

(9D2)16  
9 D 2  

1001 1101 0010  

(9F2)16(100111110010)2 

(8CB)16  
8 C B  

1000 1100 1011  

(8CB)16(100011001011)2 

 

 

 

 

 

 

 



 

         14 

 

    

0001 1 1 1 
0010 2 2 2 
0011 3 3 3 
0100 4 4 4 
0101 5 5 5 
0110 6 6 6 
0111 7 7 7 
1000 10 8 8 
1001 11 9 9 
1010 12 10 A 
1011 13 11 B 
1100 14 12 C 
1101 15 13 D 
1110 16 14 E 
1111 17 15 F 

 
 

 

 

  

 

 

 

 

 

 

 



 

         15 

 

 

 

    

(1011)2 (11)10 (102)8 (66)10 

(1A9)16 (425)10 (111010)2  (58)10 

(777)8 (511)10 (101)16  (257)10 

(10000)2 (16)10 (276)8  (190)10 

(ABC)16 274810   
 

 

 

 

    

(83)10 (1010011)2 (1)10 (1)8 

(496)10 (111110000)2 (123)10 (173)8 

(780)10  (1100001100)10 (519)10 (1007)8 

     

 (98)10 (62)16  
 (567)10 (237)16  
 (213)10 (D5)16  

 

 

 

 

 

 

 

 



 

         16 

 

    

(111011110)2 (736)8 (10001101)2 (8D)16 

(100001000)2 (410)8 (00110101)2 (35)16 

(101010111001)2 (5271)8 (101111000010)2 (BC2)16 
 

 

    

(31)8 (11001)2 (E51)16 (111001010001)2 

(765)8 (111110101)2 (B4D)16 (101101001101)2 

(420)8 (111110101)2 (7AF)16 (011110101111)2 

 

 2 

20 21 22 23 24 25 26 27 28 29 
1 2 4 8 16 32 64 128 256 512 

 

 8 
80 81 82 83 
1 8 64 512 

 

 16 
160  161  162 
1 16 256 

 

 



 

         17 

 

 

 

 

 

 

o  

 
 

o 10201 

 0 = 1 + 11 

o  
o  
o  

 

o 1+1+111 
o 1+1+1+1010 

 

 

 

 

 

 

 

   

  

 

(0,1)(2) 
 

  



 

         18 

2(111)2(101) 

 
 

2(10)2(110) 

 
 

2)1(11110+ 21)1111(1 

 

201)1101(211)000(1 

 
 

Z 

Z = (1111100)2 + (1011010)2 

 
 

 

Z 

Z = (10111110)2 + (10001101)2 

 

N 

N = (1001101)2 + (111101)2 

 
 

 

(1000111010111)2+ (101101110)2 

 
 

2)(1112(10101) 

 

2(1010)2(11) 
 

 
 

 

 

 



 

         19 

 

 

  
(1) 1 – 0 = 1 
(2) 1 – 1 = 0 
(3) 0 – 0 = 0 
(4) 0 – 1 = 1 

 

 
 

1  

  

  

  

  

01(1) 

 0 

(10)2(2) 

  
 

 (10)2(2)10 

  

(1) (110)2 – (101)2  

 
(110)2 – (101)2 = (1)2 

 
 

(2) (1000)2 – (11)2 

 
(1000)2 – (11)2 = (101)2  

 



 

         20 

(3) (11001)2 – (110)2 

 
(11001)2 – (110)2 =(10011)2  

(4) (11010)2 – (1100)2 

 
(11010)2 – (1100)2 = (1110)2 

(5) (10101)2 – (111)2 

 
(10101)2 – (111)2 = (1110)2 

(6) (1011)2 – (101)2 

 

(7) (11000)2 – (10011)2 

 
 

(8) (1001010)2 – (110100)2 

 
(9) (11000001)2 – (100010)2 

 
 

(10) (100010110)2 – (1111010)2 

 

 
 

 

 

   

 

 

 

 

 

 

 (111)2(1011)2 

 (30)10(64)10 

 (1110)2(1111)2 

 (13)10(28)10 



 

         21 

 

  
(1) 0 * 0 = 0 
(2) 0 * 1 = 0 
(3) 1 * 0 = 0 
 (4) 1 * 1 = 1 

 

 

 
 

  

(1) (10)2 × (101)2 
  

  101 
10 
  000 
 +     101   
  1010 

 
 

(2) (111)2 × (101)2 
 

 
5  7 = 42 

(3) (100)2 × (101)2 
   100 
101 
  100 

 +     000 
     100    
 10100  

  

(4) (111)2 × (111)2 
111 
111   

         111 
       111 
     111   

 

  110001   
  

 

 


