
1-bit 0 1        

2-bit 00 01 10 11      

3-bit 000 001 010 011 100 101 110 111  

4-bit 0000 0001 0010 0011 0100 0101 0110 0111  

24=16 1000 1001 1010 1011 1100 1101 1110 1111 F=15 
A(10)=1010,  B(11)=1011,  C(12)=1100,  D(13)=1101,  E(14)=1110,  F(15)=1111 

5-bit 0 0000 0 0001 0 0010 0 0011 0 0100 0 0101 0 0110 0 0111 0-7 

 0 1000 0 1001 0 1010 0 1011 0 1100 0 1101 0 1110 0 1111 8-15 

 1 0000 1 0001 1 0010 1 0011 1 0100 1 0101 1 0110 1 0111 16-23 

25=32 1 1000 1 1001 1 1010 1 1011 1 1100 1 1101 1 1110 1 1111 24-31 
 

bit 0 1 2 3 4 5 6 7  

8-bit 0000 0000 0000 0001 0000 0010 0000 0011 0000 0100 0000 0101 0000 0110 0000 0111 0-7 

 0000 1000 0000 1001 0000 1010 0000 1011 0000 1100 0000 1101 0000 1110 0000 1111 8-15 

 … …        

26=256 1111 1000 1111 1001 1111 1010 1111 1011 1111 1100 1111 1101 1111 1110 1111 1111 FF=255 



 

bit 0 1 2 3 4 5 6 7  

16-bit 0000 0000 
0000 0000 

0000 0000 
0000 0001 

0000 0000 
0000 0010 

0000 0000 
0000 0011 

0000 0000 
0000 0100 

0000 0000 
0000 0101 

0000 0000 
0000 0110 

0000 0000 
0000 0111 0-7 

 0000 0000 
0000 1000 

0000 0000 
0000 1001 

0000 0000 
0000 1010 

0000 0000 
0000 1011 

0000 0000 
0000 1100 

0000 0000 
0000 1101 

0000 0000 
0000 1110 

0000 0000 
0000 1111 8-15 

 0000 0000 
0001 0000 

0000 0000 
0001 0001 

0000 0000 
0001 0010 

0000 0000 
0001 0011 

0000 0000 
0001 0100 

0000 0000 
0001 0101 

0000 0000 
0001 0110 

0000 0000 
0001 0111 16-23 

 0000 0000 
0001 1000 

0000 0000 
0001 1001 

0000 0000 
0001 1010 

0000 0000 
0001 1011 

0000 0000 
0001 1100 

0000 0000 
0001 1101 

0000 0000 
0001 1110 

0000 0000 
0001 1111 24-31 

 … …        

216=65536 1111 1111 
1111 1000 

1111 1111 
1111 1001 

1111 1111 
1111 1010 

1111 1111 
1111 1011 

1111 1111 
1111 1100 

1111 1111 
1111 1101 

1111 1111 
1111 1110 

1111 1111 
1111 1111 

FF FF 
65535 

F = 15 = 1111 (4-bit) 

bit 0 1 2 3 4 5 6 7  

32-bit 
0000 0000 
0000 0000 
0000 0000 
0000 0000 

0000 0000 
0000 0000 
0000 0000 
0000 0001 

0000 0000 
0000 0000 
0000 0000 
0000 0010 

0000 0000 
0000 0000 
0000 0000 
0000 0011 

0000 0000 
0000 0000 
0000 0000 
0000 0100 

0000 0000 
0000 0000 
0000 0000 
0000 0101 

0000 0000 
0000 0000 
0000 0000 
0000 0110 

0000 0000 
0000 0000 
0000 0000 
0000 0111 

0-7 

 … …        

232=4x109 

4294967296 

1111 1111 
1111 1111 
1111 1111 
1111 1000 

1111 1111 
1111 1111 
1111 1111 
1111 1001 

1111 1111 
1111 1111 
1111 1111 
1111 1010 

1111 1111 
1111 1111 
1111 1111 
1111 1011 

1111 1111 
1111 1111 
1111 1111 
1111 1100 

1111 1111 
1111 1111 
1111 1111 
1111 1101 

1111 1111 
1111 1111 
1111 1111 
1111 1110 

1111 1111 
1111 1111 
1111 1111 
1111 1111 

FF FF FF FF 

~4x109 
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 �1�

 

�  

(1234)10 = ( )2 
(1234)10 = ( )8 
(1234)10 = ( )16 
 

�  

(11111)10 = 1*10000 +1*1000 +1*100 +1*10 +1*1 
= 1*104 +1*103 +1*102 +1*101 +1*100 

(11111)2 = 1*24 +1*23 +1*22 +1*21 +1*20 = ( )10 
(11111)8 = 1*84 +1*83 +1*82 +1*81 +1*80 = ( )10 
(11111)16 = 1*164 +1*163 +1*162 +1*161 +1*160 = ( )10 

 
 

� (2³) (216)  

(10011010010)2 � (010 011 010 010)2 = ( )8 
(10011010010)2 � (0100 1101 0010)2 = ( )16 
(1234)8 = (001 010 011 100)2 

 = (0010 1001 1100)2 = ( )16 
(1234)16 = (0001 0010 0011 0100)2 

 = (001 001 000 110 100)2 = ( )8 
 

 place value 
printf("%d", n);  //  DEC 

108 107 106 105 104 103 102 101 100 
        1 

 BIN 

28 27 26 25 24 23 22 21 20 
printf("%x", n);  //  HEX 

168 167 166 165 164 163 162 161 160 
printf("%o", n); //  OCT 

88 87 86 85 84 83 82 81 80 
 

? ? ? ? 

� www.youtube.com/user/szetoscy/videos?query=number+system�

  

�16� �16 
2,8,16�10�2,8,16 

2�8�16 

�2� �2 
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 �2�

 

 10 10
20  

  

 Binary System 0 1
0 1 1

 

 “ ”
… …  

 (1646-1710) 1698
567 10001101112  

 1946

9 20  

 2 8 16 2 1 3 4
8 16

  

 

120 �  1100 �  180 �  1160 �  

221 �  10101 �  881 �  16161 �  

422 �  100102 �  6482 �  256162 �  

823 �  1000103 �  51283 �  4096163 �  

1624 �  00010104 ,�  409684 �  53665164 ,�  

3225 �  000100105 ,�  7683285 ,�  5760481165 ,,�  

6426 �   14426286 ,�   

12827 �     

25628 �  4096212 �    

51229 �  8192213 �    

1024210 �  38416214 ,�    

2048211 �  76832215 ,�    
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 �3�

/ ( ) 
 

 (Denary System) 
10

0 1 2 3 4 5 6 7
8 9  

� ( ) 234 1010 23 576 701 
 
 

 (Binary System) 
2

0 1  

� ( ) 112, 10102, 1112, 110112 
 
 

 (Hexadecimal System) 
16

0 1 2 3 4 5 6 7
8 9 A B C D E F  

� ( ) 23416, 101016, 57616, 70116, 7AB16, C0D16, BAD16 
 
 

 (Octal System) 
8

0 1 2 3 4 5 6 7  

� ( ) 2348, 10108, 238, 5768, 7018 
 
 

 digits 
BIN� 0 1               

OCT� 0 1 2 3 4 5 6 7         

DEC� 0 1 2 3 4 5 6 7 8 9       

DoDeca� 0 1 2 3 4 5 6 7 8 9 A B     

HEX� 0 1 2 3 4 5 6 7 8 9 A B C D E F 
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 �4�

 (Denary System) 

 
 

 
141031002
14103102234 12

������
������  

 

 
10101100010001
101011001011010 123

��������
��������

 

 
 

Q1. 23 __________ Q2. 586 __________ Q3. 701 ___________ 

 
 

 

70283
13108102100107 1234

�
���������  

 
 

Q1.  12100100105 123 �������  
Q2.  10100106107105 1234 ���������  
 

 (Binary System)    

 
 

 

3
12

1121

112111 1
2

�
��

����
����

 

 

 

10
0208

10214081

102120211010 123
2

�
����

��������
��������

 

 
 

Q1. 1112 ________ Q2. 110112 ________ 

 
 

 

2

1234

11001
1120202121

�
���������

 

 
 

Q1.  11202121 123 �������  
Q2.  1020222021 1234 ���������  
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 �5�

 (Hexadecimal System) 

 
 

 

564
448512

141632562

14163162234 12
16

�
���

������
������

 

 

 

1963
111601792

11116102567

1161677 12
16

�
���

������
������ BAAB

 

 
 

Q1. 101016 Q2. 57616 Q3. 70116 Q4. C0D16 
 

 
 

16

1234

0750
101651671601615

F�
���������

 

 
 

Q1.  1216016166 123 ������� C  
Q2.  1016169166163 1234 ��������� F  
 
 

 (Octal System)   

 
 

 

156
424128

1483642

148382234 12
8

�
���

������
������

 

 

 

520
8512

10816405121

108180811010 123
8

�
��

��������
��������

 

 
 

Q1. 238 Q2. 5768 Q3. 7018 Q4. 7778 
 

 
 

8

1234

10257
1785828081

�
���������

 

 
Q1.  14808087 123 �������  
Q2.  1086858083 1234 ���������  
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 6 

 

10 2  
2 2 0  

 
 

3  
    

3 3 � 2 1 1 
3 112  
 
 

10  
    

10 10 � 2 5 0 
5 5 � 2 2 1 
2 2 � 2 1 0 

10 10102  

 

 

10 16  
16 16 0  

 
 

564  
    

564 564 � 16 35 4 
35 35 � 16 2 3 

564 16234  

1963  

1963 7AB16  
 

/

1

32

1

3516

/

4

3

56416

2

12216

/

11 

10

196316

7

22

/

0

102

0

1

52

1
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 7 

 

10 8  
8 8 0  

 
 

156  
    

156 156 � 8 19 4 
19 19 � 8 2 3 

156 2348  
 
 

520  
    

520 520 � 8 65 0 
65 65 � 8 8 1 
8 8 � 8 1 0 

520 10108  
 
 

 
(  0

0

1

1

1

1 2222 aaaa n
n

n
n �����
� �   n   �,3,2,1, �iai  ) 

Q1.a. 5222 5711 ���  
Q1.b. (a)  
Q2.  62222 46912 ����  
 

 
(  0

0

1

1

1

1 8888 aaaa n
n

n
n �����
� �   n   �,3,2,1, �iai  ) 

Q3.a. 27828587 245 ������  
Q3.b. (a)  
Q4.  408487838 3679 �������  
 

 
( 0

0

1

1

1

1 16161616 aaaa n
n

n
n �����
� �  n �,3,2,1, �iai  ) 

Q5.a. 5916141681613 234 ������  
Q5.b. (a)  
Q6.  481611161610166 2578 �������  
Q7.   2101011110010 85712 3018 16BCA  

198

/

3

1568

4

2

88

/

0

5208

0

1

658

1
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 8 

 Two’s complement  http://www.ablmcc.edu.hk/~scy/home/javascript/number-system.htm

 

 
Negation : 0�	 1 

 

 

32
20 =   0010 0000 + 1110 1100 
 = 1 0000 1100 (carry=1) 
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Q4. 1993 PRIM 8  
A B C D E F G H 

(a) (i) PRIM PRIM 8  
ASCII  

 
(ii) PRIM 3 � 

ASCII � 

 
(iii) JOHN � 

A 000 B 101 C 111 D 011 

E 100 F 001 G 110 H 010 
PRIM � 

A 000 B 001 C 010 D 011 

E 100 F 101 G 110 H 111 
PRIM JOHN  

 
(b) X Y PRIM 4  

3 1 PRIM  

 
E  

1 0 0 1 
  

(i)  

X (char) Y (bit-pattern)  

(1) "F"   (2) "G"  
 

(ii) Error  
Y  

 X  Y   

1 "C" 0111  

2 "C" 0011  

 
(iii)  

X 3  

  = a1 a2 a3 a4 

  = b1 b2 b3 b4 

  = c1 c2 c3 c4 
  = e1 e2 e3 e4 

ei =  ai bi ci i = 1,2,3  
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Y  
Y  

1  { 0110, 1111, 0011, 1010 }  
2  { 0101, 0000, 1100, 1100 }  

 
Q2. 1994 6 (bits)  

6      1  

0 0 1 1 1 1 

1 0 1 1 0 0 

 
/  

 bit 6 = 0   
 bit 6 

5 J 
J 

  

6 K 

H = K+33 32+33 
H ASCII CHAR 

CHAR 

 
(a) 6  

(i) 15 (ii) 26 (iii) 44 
   

(b) ______ 6  (bit pattern)  
(i) 8 (ii) 
15 (iii) W  

   
(c) (i)   

(ii) ASCII  

 
(d) H = K+33  
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Q3. 1996 

0
6  

 
 

0, 
1, … , 9 0 1
2 3 4 5 0

 

 

 

 
byte(=8 bits)  

1  (bit) 0 6  
i 1 i  
i 0 i  

2  7  
7 0 2  
7 1 3  

 
7       0 

 1 0 0 1 1 1 1 

 
(a)  

0000 0110 (06) 
1111 1101 (FD) 
1111 1111 (FF) 

(i)   

 
(ii)   

 
(b) (i) 2 3  

 
(ii) 2 3 4 5  

 

17  

1010 A, 1011 B, 1100 C, 1101 D, 1110 E, 1111 F 
 

2 

1 5 

3 

4 

6 

0 

2 

1 5 

3 

4 

6 

0 
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Q3. 1997  
7  

6 5 4 3 2 1 0 

0 0 1 1 0 0 1 
    

 

0 1 2 3  
6 – 5 4 – 3 2 – 1  

6 – 5  00 01 10 11 
     

 
4 – 3  00 01 10 11 

 0 1 2 3 

 
2 – 1  00 01 10 

  P R 

0  

 
 

S  

 
(a) 

P R
E  

00 10 00 1 
01 11 01 0 
10 01 10 1 
11 10 00 1 
10 01 00 0 
01 01 00 0 

   

 
(b)  

S P R
E  

 
 
(c) 

 

 

    

    

    

S    

  P  

   R 

    

S E   
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Q3. 1998 5  
4 3 2 1 bit 0 

0 0 0 1 1 

 
  2  

3   00 01 10 

000   -- -- 

001     

010  25�C 40�C 60�C 

011  5  8  15  

100  2  5  10  

 
(a)  

001  01 
011  10 
000  00 
100  00 

  

 
(b)  

 1:  
 2:  40�C 
 3: 13   
 4:  
 5:  
 6: 15  
 7:  
 8: 9   

 
(c)  

001  10 
011  10 
000  00 
010  00 
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Q2. 1999 

 

A
 

     
  �   

 
 

�  
 

  �   

  �   

 

Operation Description  Operation Description 

HOLD Grips object with the jaws � RELEASE Releases objects from the jaws 

UP Raises object one level up � DOWN Sinks object one level down 

EXTEND Extends the arm one grid � RETRACT Retracts the arm one grid 

LEFT Moves arm one grid to the left � RIGHT Moves arm one grid to the right 

 
3  

HOLD DOWN EXTEND RIGHT bit-
pattern 001 101 011 111  

     
 001 �   
  �  101 
 011 �   
  �  111 

 

C 

B 

A 

1 2 3 

y x z 
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(a) (i)  
 

 
1 A2 A3 z  3  
2 z B3 B1  

C1 x  6  
3 A2  

C2 y  5  
4 y C3  5  
5 z C2  10  
6 x C3 y  10  

 

 
 

1 2 3 4 5 6 7 8 9 10 

1 111 011 001        
2           
3 100 101 111 011 001      
4           
5 000 000 010 011 001 100 101 111 011 110 
6           

 
(ii) 7 7  

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
100 101 000 000 011 001 100 111 111 010 010 011 110 100 100 

 
(b) low-level  
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Q6. 1999 monitor 10 14

 
   

7       0  7       0 

                 
   

 
1  

7  
 
  

10010100  00111111 20  (63) 

01100001 a (97) 

 
(a) 20 A  
(b)  

(i) 0100 0000 
(ii) 1111 1111   0011 1111 

(c)  

A A A A A A A A A A A A A A 
D O S ? ? ? ? ? ? ? ? ? ? ? 
? ? ? ? ? ? ? ? ? ? ? ? ? ? 
? ? ? ? ? ? ? ? ? ? ? ? ? ? 
? ? ? ? ? ? ? ? ? ? ? ? ? ? 
? ? ? ? ? ? ? ? ? ? ? ? ? ? 
? ? ? ? ? ? ? ? ? ? ? ? ? ? 
? ? ? ? ? ? ? ? ? ? ? ? ? ? 
? ? ? ? ? ? ? ? ? ? ? ? ? ? 
? ? ? ? ? ? ? ? ? ? ? ? ? ? 

 
 

  bit-pattern  
1    
2 10  

 
  

(d) 140 " "  
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Q4. 2000 
6 (bit)

 (Net ID)  Net ID 2  (word) Net ID 23-

41 ( )  56-16 ( ) bit-pattern  
 

 

 
 

 

 
(a)  Net ID 5-12   
(b)  Net ID  

 
Net ID  

Net ID (i) class (ii)LAN  (iii)  

 
A  Net ID  "0" 

0 N N N C C - C C C C C C 
B  Net ID  "10" 

1 0 N N N N - N N C C C C 
C  Net ID  "11" 

1 1 N N N N - N N N N C C 

 
LAN N  C  

Net ID  
 
 

LAN   

    

23-41 010111-101001 A 101 5 11101001 233 

56-16 111000-010000 C 10000100 132 00 0 

 
(c)  

Net ID  
 
 

LAN   

    

31-1 011111-000001      

 
(d) B LAN "110101"  

Net ID 45−16  
(i) Net ID  

   
(ii)  

 

23 - 41 

0 1 0 1 1 1 - 1 0 1 0 0 1 

 

56 - 16 

1 1 1 0 0 0 - 0 1 0 0 0 0 
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2004 
5.(a) ASCII 8 (bit pattern): 

(i) A         (ii) B         

 
p q bit-pattern( ) 8  
p#q : #  

p q  p#q  

0 0 0 

0 1 0 

1 0 0 

1 1 1 
: 

p 00110000 

q 01010000 

p#q 00010000 

 
(b) ASCII p q 'A' 'B'  
(i) p#q ASCII  
 p#q :  
 ASCII :  

 
(ii) 11110000#p  

 
(iii) 11110011 # e = 11110011 

11011110 # e = 11011110 e  

 
(c) p q 12 -12 8  
 p#q  

   

p  12 

q  -12 

p#q   

 

 


