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 

 

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

 

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

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

 

 

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

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

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

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

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

 

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

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

 

 

 

 

 

 

 

 

0 

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

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

10 010 110 210 310 ... 
 1 10 100 1000 ... 
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  
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 
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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) 

 

 

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

(6273) 

6 

(2)10 

(2) 

(3) 

(7)  

(5) 

 625 451 573 
5 5 50 500 

 

2 2 



 

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

 

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 

506  

 0 1 2 

    

 6 0 5 
 010 110 210 

 

601001105210 
610105100  

60500 

506 

35  

 0 1 

   

 5 3 
 010 110 

 

50103110 

51310 

530 

35 

 

 

 

 

3 3 



 

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

 

 

 

 

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

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
o  
o  

(off)(on)(0 , 
1)(0)(1) 

 

 

 

 

 
 

 

 

 
0 1  

21 , 0 
o  
o igit)Dnary Bi(Bit 
o 1,0 

(Bit) 
o (0)(1)(2)

 
o  

(1)2, (10)2, (111)2 , (11001)2 , (101010)2 , (100)2 

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

 

 

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

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

4 4 



 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
o 

(1 , 0) 

o  

 

o (8)(7,6,5,4,3,2,1,0) 
o (8) 

 
o  

(1)8, (645)8, (100)8, (6)8,(372)8 

 

o (8) 
(F, E, D, C, B, A, 9, 8, 7,6,5,4,3,2,1,0) 
o  

   (85)16, (101)16, (27)16, (A01)16, (9BD)16, (BFC)16 

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

 

 

    

 0,1,2,3,4,5,6,7,8,9 10 1,10,100,1000 
 0, 1 2 1,2,4,8,16,32,64,128 
 0,1,2,3,4,5,6,7 8 1, 8, 64, 512 

 
0,1,2,3,4,5,6,7,8,9 

A, B , C, D, E, F 16 1, 16, 256 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
o  

  

1  

75  

4A2  

863  

F09  

102  

 
 

(1)2(1)8(1)10(1)16 

(10)2< (10)8 < (10)10 < (10)16 
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         

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

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

 

012 

 

 

(101001)2 

 1 0 0 1 0 1 
 1 2 4 8 16 32 

= 32 + 0 + 8 + 0 + 0 + 1 
= (41)10 

(111010)2 

 0 1 0 1 1 1 
 1 2 4 8 16 32 

= 32 + 16 + 8 + 2  
= (58)10 

(1001011)2 

 1 1 0 1 0 0 1 
 1 2 4 8 16 32 64 

= 64 + 8 + 2 + 1 
= (75)10 

(11001100)2 

 0 0 1 1 0 0 1 1 
 1 2 4 8 16 32 64 128 

= 128 + 64 + 8 + 4 
= (204)10 

(11000011)2 

 1 1 0 0 0 0 1 1 
 1 2 4 8 16 32 64 128 

= 128 + 64 + 2 + 1 
= (195)10 

(10011011)2 

         
 1 2 4 8 16 32 64 128 

 

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

 

 

 

 

 

 

 

 

 

 

 

        

    

 

 

 

  

 

 

 

 

 

   

 

 

(66)8 

 6 6 
 1 8 

= 6 * 8 + 6 * 1  
= 48 + 6 
= (54)10 

(143)8 

 3 4 1 
 1 8 64 

= 64 * 1 + 8 * 4 + 1 * 3  
= 64 + 32 + 3 
= (99)10 

(165)8 

 5 6 1 
 1 8 64 

= 64 * 1 + 8 * 6 + 1 * 5  
= 64 + 48 + 5 
= (117)10 

(217)8 

 7 1 2 
 1 8 64 

= 64 * 2 + 8 * 1 + 1 * 7  
= 128 + 8 + 7 
= (143)10 

(100)8 

 0 0 1 
 1 8 64 

= 64 * 1  
= 64  
= (64)10 

(500)8 

    
    

 

      

(BA)16 

 A B 
 1 16 

= 16 * 11 + 10 * 1  
= 176 + 10 
= (186)10 

(10E)16 

 E 0 1 
 1 16 256 

= 256 * 1 + 1 * 14  
= 256 + 14 
= (270)10 

(D5)16 

 5 D 
 1 16 

= 16 * 13 + 1 * 5  
= 208 + 5 
= (213)10 

(CF)16 

 F C 
 1 16 

= 16 * 12 + 1 * 15  
= 182 + 15 
= (197)10 
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         

 

 

    

 

 (1)8 < (1)16  (64)10 > (64)8    (100011)2 ≤ (33)10 

 (AA)16  ≥ (243)8  (19)10 > (23)8   (1110101)2 = (271)10 

 

 

 

 

 

 

 

 (10100010)2  (240)8  164   (9E)16 

 

 

 

 

 

 (1110)2(10000)2(10010)2(…………………)2(…………………)2 

 (3)8(5)8(7)8(…………)8(……………)8 

 (A0)16(A5)16(AA)16(……………)16(……………)16 

 

 

 

 

 
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         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

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

 

(25)10 

 

2 25 12 6 3 1 
 12 6 3 1 0 

 1 0 0 1 1 
=(11001)2 

 

 1 2 4 8 16 
 1 0 0 1 1 

25 – 16 = 9 – 8 = 1 – 1 = 0 
=(11001)2 

(42)10 

 

2 42 21 10 5 2 1 
 21 10 5 2 1 0 

 0 1 0 1 0 1 
=(101010)2 

 

 1 2 4 8 16 32 
 0 1 0 1 0 1 

42 – 32 = 10 – 8 = 2 – 2 = 0 
=(101010)2 

(64)10 

 

2 64 32 16 8 4 2 1 
 32 16 8 4 2 1 0 

 0 0 0 0 0 0 1 
=(1000000)2 

 

 1 2 4 8 16 32 64 

 0 0 0 0 0 0 1 
64 – 64 = 0 
=(1000000)2 

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

 

 

 

 

 

\ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(156)10 

 

 

 156 78 39 19 9 4 2 1 
 78 39 19 9 4 2 1 0 

 0 0 1 1 1 0 0 1 
(156)10= (10011100)2 

 

 1 2 4 8 16 32 64 128 

 0 0 1 1 1 0 0 1 
156 – 128 = 28 – 16 = 12 – 8 = 4 
4 – 4 = 0 

(156)10= (10011100)2 

(217)10 

 

 217 108 54 27 13 6 3 1 
 108 54 27 13 6 3 1 0 
 1 0 0 1 1 0 1 1 

(217)10 = (11011001)2 

 

 1 2 4 8 16 32 
 0 1 0 1 0 1 

42 – 32 = 10 – 8 = 2 – 2 = 0 
=(101010)2 

(294)10 

 

294 147 73 36 18 9 4 2 1 
147 73 36 18 9 4 2 1 0 
0 1 1 0 0 1 0 0 1 

(294)10 = (100100110)2 

 

1 2 4 8 16 32 64 128 256 
         

 

 

 

(80)10 

 

 80 10 1 
 10 1 0 
 0 2 1 

(80)10= (1200)8 

 

 1 8 64 

 0 2 1 
80 – 64 = 16 – 8 = 8 – 8 = 0 

 (80)10= (120)8 

 

11 11 



 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(126)10 

 

 

 126 15 1 
 15 1 0 

 6 7 1 
(126)10= (176)8 

 

 1 8 64 

 6 7 1 
26–64=62–8=5–8=46–8=38  
38–8=30–8=22–8=14–8= 6  

 (126)10= (176)8 

(320)10 

 

 320 40 5 
 40 5 0 
 0 0 5 

(320)10= (500)8 

 

 1 8 64 

 6 7 1 
320–64=256–64=198–64=128 
128 - 64=64 – 64 = 0  

(320)10= (500)8 

(530)10 

 

 530 66 8 1 
 66 8 1 0 
 2 2 0 1 

(530)10= (1022)8 

 

 1 8 64 512 

     

 

 

  

(98)10 

 

16 98 6 
 6 0 
 2 6 

(98)10= (62)16 

 

 1 16 

 2 6 
98 – (16 * 6) = 2 < 16 

 (98)10= (62)16 

 

12 12 



 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

(215)10 

 

16 215 13 
 13 0 
 7 13 
 13 D 

(215)10= (D7)16 

 

 1 16 

 7 13 
215 – 16 * 13 = 7 < 16 

13  D 
(215)10= (D7)16 

(160)10 

 

16 160 10 
 10 0 
 0 10 

10  A 
(160)10= (A0)16 

 

 1 16 

 0 10 
160 – 16 * 10 = 0 

10  A 
(160)10= (A0)16 

(287)10 

 

 287 17 1 
 17 1 0 
 15 1 1 

15 = F 
(287)10= (11F)16 

 

 1 16 256 

 15 1 1 
287 – 256 = 31 – 16 = 15 < 16 

15 = F 
(287)10= (11F)16 

 

13 13 



 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

(67)8 

 

7 6 
1 8 
7 48 

(67)8(55)10 
 

 

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

(55)10  (110111)2 

(55)10  (110111)2 
(67)8  (110111)2 

(B7)16 

 

7 B 11 
1 16 
    7 176 

(184)10 
 

 

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

(10111000) 
(184)10  (10111000)2 

(B7)16  (10111000)2 

   

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

(8=23)(16=24) 

816  
 

  23 2228 
  

  

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

  

 

14 14 



 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

1 2 4 
0 0 0 0 
1 0 0 1 
0 1 0 2 
1 1 0 3 
0 0 1 4 
1 0 1 5 
0 1 1 6 
1 1 1 7 

 

 

(1011101)2  
001 011 101 
1 3 5 

(1011101)2 = (135)8 

(11111010)2  
011 111 010 
3 7 2 

(11111010)2 = (372)8 
(100101110)2  

100 101 110 
4 5 6 

(100101110)2 = (456)8 

(100001000)2  
100 001 000 
4 1 0 

(100001000)2 = (410)8 

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

(123)8  
1 2 3 

001 010 011 
(123)8 == (1010011)2 

(265)8  
2 6 5 

010 110 101 
(265)8 == (10110101)2 

(401)8  
4 0 1 

100 000 001 
(401)8 == (100000001)2 

(757)8  
7 5 7 

111 101 111 
(757)8 == (111101111)2 

15 15 



 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  24 222216  
  

  

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

  

 

 
 

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

 

 

 

 

 

16 16 



 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(10001101)16  
1000 1101 

8 D 
(10001101)2 = (8D)16 

(110101)2  
11 0101 
3 5 

(11010)2 = (35)16 
(10111110)2  

1011 1110 
B E 

(10111110)2 = (BE)16 

(10000)2  
1 0000 
1 0 

(10000)2 = (10)16 

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

(E02)16  
E 0 2 

1110 0000 0010 
(E02)16 == (111000000010)2 

(AF3)16  
A F 3 

1010 1111 0011 
(AF3)16 == (101011110011)2 

(BD8)16  
B D 8 

1011 1101 1000 
(BD8)16 == (101111011000)2 

(FE6)16  
F E 6 

1111 1110 0110 
(FE)16 == (111111100110)2 

 

 
  

(675)8 

6 7 5  

110 111 101  

1 1011 1101  

1 B D  

(635)8 == (1BD)16 

(F5)16 

F 5  

1111 0101  

011 110 101  

3 6 5  

(F5)16 == (365)8 

 

17 17 



 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

         
(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 (2748)10 

 

 

 

 

   
(83)10 (1010011)2 

(496)10 (111110000)2 

(780)10 (1100001100)2 
 

 

 

 

   
(1)10 (1)8 

(123)10 (173)8 

(519)10 (1007)8 
 

 

 

 

 

   
(98)10 (62)16 

(567)10 (237)16 

(213)10 (D5)16 
 

 

 

 

   
(111011110)2 (736)8 

(100001000)2 (410)8 

(101010111001)2 (5271)8 
 

 

 

 

   
(10001101)2 (8D)16 

(110101)2 (35)16 

(101111000010)2 (BC2)16 
 

 

 

 

   
(31)8 (11001)2 

(765)8 (111110101)2 
(420)8 (100010000)2 

(E51)16 (111001010001)2 

(B4D)16 (101101001101)2 
(7AF)16 (11110101111)2 

 

 

 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

 

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

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

 

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

0 + 0 = 0 0 + 1 = 1 1 + 0 = 1 1 + 1 = 10 
1 + 1 + 1= 11 1 + 1 + 1 + 1 = 100 

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

 

 
 

1+101 

1+1+111 

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

 

 

(11)2 = 3 (10)2 = 2 (100)2 = 4 

(101)2(11)2  
1 1 1   
 1 0 1 +  0 1 1 

1 0 0 0  
 
 

(10)2(100)2  
    

0 1 0 + 1 0 0 
1 1 0  

 
 

(1010)2(11)2  
 1    

1 0 1 0 + 0 0 1 1 
1 1 0 1  

 
 

(1110)2(111)2  
1 1 1    
 1 1 1 0 +  0 1 1 1 

1 0 1 0 1  
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         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(10010)2(1001)2  
      

1 0 0 1 0 + 0 1 0 0 1 
1 1 0 1 1  

 
 

(10001)2(11101)2  
1    1   
 1 0 0 0 1 +  1 1 1 0 1 

1 0 1 1 1 0  
 
 

(11011)2(10011)2  
1   1 1   
 1 1 0 1 1 +  1 0 0 1 1 

1 0 1 1 1 0  
 
 

(11001)2(110)2  
      

1 1 0 0 1 + 0 0 1 0 0 
1 1 1 0 1  

 
 

(11101)2(101101)2  
1   1 1   
 1 1 0 1 1 +  1 0 0 1 1 

1 0 1 1 1 0  
 
 

  
         
 1 0 0 1 0 1 0 +    1 1 0 1 1 
         

 
 

  
        
 1 1 0 1 0 1 +   1 0 1 1 1 
        

 
 

  
        
 1 1 1 1 1 1 +  1 1 1 1 0 1 
        

 
 

  
        
 1 1 0 1 0 1 +  1 1 0 0 1 1 
        

 
 

  
      
 1 1 1 1 +  1 1 1 0 
      

 
 

  
         
 1 1 1 1 1 1 1 +  1 1 1 0 0 1 0 
         

 
 

 

  
(1) (1110)2 + (1110)2 
(2) (28)10 + (13)10 
(3) (3)8 + (3)16 

 
 

20 20 



 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

1 – 1 = 0  1 – 0 = 1 0 – 0 = 0 0 – 1 = 
  

 

 

 

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

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

(10)2 (10)2= 2 

(1)(0)(10)(1) 

(10)2(111)2 
    

1 1 1 – 0 1 0 
1 0 1  

 
 

(101)2(1011)2 
0 10    
1 0 1 1 – 0 1 0 1 
0 1 1 0  

 
 

(111)2(1001)2 
 1    

0 10 10   
1 0 0 1 – 0 1 1 1 
0 0 1 0  

 
 

(11100)2(110011)2 
 10 1     

0 0 10 10    
1 1 0 0 1 1 – 0 1 1 1 0 0 
0 1 0 1 1 1  

 
 

(110)2(11001)2 
  1    

 0 10 10   
1 1 0 0 1 – 0 0 1 1 0 
1 0 0 1 1  

 
 

(1100)2(11010)2 
 10     

0 0 10    
1 1 0 1 0 – 0 1 1 0 0 
0 1 1 1 0  

 
 

 
21 21 



 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

   

 

 

 

 

 

(X) 

X10 – 1010001 = 0  

  

(1110)2(10000)2 
 1 1    

0 10 10 10   
1 0 0 0 0 – 0 1 1 1 0 
0 0 0 1 0  

 
 

 
 1 1   

0 10 10 10  
1 0 0 0 – 0 1 0 1 
0 0 1 1  

 
 

 
         
         

1 1 0 0 0 0 0 1 –   1 0 0 0 1 0 
         

 
 

 
          
          

1 0 0 0 1 0 1 1 0 –   1 1 1 1 0 1 1 
          

 
 

X 

1) X = (111101001)2 – (101101101)2 
2) X = (11010011)2 – (1101110)2 
3) X = (64)10 – (30)10 

 
 

 

 

 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

1 × 1 = 1 1 × 0 = 0 0 × 1 = 0 0 × 0 = 0 
 

(10)2(10)2 
 

 1 0 ×  1 0 
 0 0 + 1 0  

1 0 0  
 

  
  

(101)2(11)2 
 

 1 0 1 ×   1 1 
0 1 0 1 + 1 0 1  
1 1 1 1  

  
  
  

(110)2(100)2 
 

  1 1 0 ×   1 0 0 
  0 0 0 

+  0 0 0 0 
1 1 0 0 0 
1 1 0 0 0  

 
 

 

(111)2(101)2 
 

   1 0 1 ×    1 1 1 
  1 1 0 1 

+  1 1 0 1 0 
1 1 0 1 0 0 
1 0 0 0 1 1  

 
 

 

(110)2(111)2 
 

   1 1 0 ×    1 1 1 
  1 1 1 0 

+  1 1 1 0 0 
1 1 1 0 0 0 
1 0 1 0 1 0  

 

  
 

 

(7)8(7)10 
 

   1 1 1 ×    1 1 1 
 1  1   

+  1 0 1 1 1 
  1 1 1 0 

1 1 1 1 0 0 
1 1 0 0 0 1  

 
 

 

 

23 23 



 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 11011  1001001 
 1000010  1101100 

 

 

 

 

 00111  01010 
 10101  01100 

 

 

 

 

 10101  110001 
 11000  100100 

 

 

 

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

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

  
102816 

 

 

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

 

 

 

(0,1,2,3,4,5,6,7) 

 
 

 

 

 

   

(11111)2 8(37) 10(31) 

100100)2 (44)8 (36)10 

(111101)2 (75)8 (61)10 
 

 

 

 

 (23)8 > (13)10  

 (FE)16 ≤ (251)10  

 (1110101)2 = (271)10  
 

 

 

 

25 25 



 

 

 

 

 
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 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

  

 

      

 

– – 

– – 

 

 

 

 



 

 

 



  
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 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

– 

– 

–

 

 

 

– 



 

– 



 

– 



 

– 

 

– 

 

                

 

 

–(Prolog)  

–(Lisp)  

 

 



 
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 

 

 

 

 

 

 

 

 

–  – 

– – 

– – 

– – 

 

 

 

        

 

 

–  

 

 

 


 

 


 

 


 

 


 

 

(Robota)

 





 
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 

 

 

 

 
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 

 

  

  

  

 

 
 

 

  

°  

  
 
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 

 
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 
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




















 

 



 

 

 

 

 

 

 

 

 
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 

 

 

 

 

 

 

 

 



















 

 
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 

 



















– 

– 

– 

– 

– 
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 

 

 

 

 

 

 

 
 

 



 

 



  

 

  

(Dendral)  

(PUFF)  

(Prospector)  

(Design Advisor)  

(Lithian)  

 
 

 

34 



 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(Dendral)  

(PUFF)  

(Prospector)  

(Design Advisor)  

(Lithian)  

 

 

    
 



 

 
 

35 



 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 



 

 

 

 

 



 

 

 
 

 

 

 



 

 

36 



 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 





  

37 



 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


  

 



 

  

 


  
 

 

 

 

  

  
 

 

 

 

 
  

  

  

  

  
 

 

 





 

 

38 



 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


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– 

– 

– 
 

  

 

  

 
 

 
    
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         

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

\ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A 
 

B 
 

G 
 

D 
 

C 
 

E 
 

F 
 

H 
 I 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

–   A,B,D,C,G,E,F,H,I  
–   A  
––  BD,C 
–D   (A–B–D) 

–     
 

 

 
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         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

– A,B,C,D,E,F,G,H,I,J,K,L,M,N,O,P 
–   A 

––  
(B)(C) 

(E)(M) 

–(B)(J)  (B–D–J) 

–    (I,J,K,L,M,N,G,O,P) 
–(N) (A – C – F – N) 

–  

  

 

 

 

 

 

 

 

 

 

 

 
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 

(X O)

(X)(O) 

 
– A 

–  
 

(S,D,C,H,E,F,G,K,M,R,N,B,Q,W) 
–  H – R - W 
–    

–   

 

(N,W) 

(E,G) 
  

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
(N) 

A–B–D–I–J–E–K–L–M–C–F–N 
 

 


 
 

 

  

 – 

 – 

  

 – 

 

  

 
 

 



  
 
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         

 

 
(E) 

R–A–B-D–B-E 
 

 (K) 

 
   

S–A–C–E–F–G–H–J-K 
 (S-F-G-J-K) 

 

(G) 

 
  

 
 

 

 

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

 

 
X  

S–A–M–E–R  
 

  

(2) S–N–H–K-W (1) S-B 
  

 

 

 

 

 

 

 

 

 
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 

 

 

 

 

 

 
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 

(0,1) 

(1)(0) 

 
  AND, ORNOT 

 

   (1)(0) 
 

 

 
 

 
 

 

 
(0,1) 

 
(1) 

(0) 

 
 

 

 

 

 

 

 

 

 

 
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 
 

 

 

AND,OR,NOT 

NAND,NOR 
 

 

 

 

       

 

 

 

BAND  A=  C)AB((C) 

AND(1)(1)(0)

(0) 

AND 

C = A AND B B A 
1 1 1 
0 0 1 
0 1 0 
0 0 0 

AND 

 
 

 

 

AND 
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 

 

 
 

C = A OR BA)(BC 

OR(1)(1)(0)

(0) 

OR 

A OR B B A 
1 1 1 
1 0 1 
1 1 0 
0 0 0 

OR 

 
 

 

 

 

 



 

 
 

 

 

 

 

 

OR 
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 

 
 

 

(Inverter) 

(1))(0(0)(1) 

(A)(C)C = NOT A  

NOT 

C = NOT A A 
0 1 
1 0 

 
 

 

 

 

2n n 

(1)(0) 

A AND B AND C)3(2 
 

(Z) 

(4) 

 

(3) 

 

(2) 

 

(1)  

 
  (6) 

 

(5) 

 
 

 

 

NOT 
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 

 

 



 

(  ) 

NOT 

AND 

OR 

 
 

 

 

 

 
 

 

(1)  A AND NOT B OR C 
A=1, B=0, C=0 

(2) A AND B OR NOT C 
A=0, B=1, C=1 

 1 AND NOT 0 OR 0 
 1 AND 1 OR 0 
 1 OR 0 
 1  

 0 AND 1 OR NOT 1 
 0 AND 1 OR 0 
 0 OR 0 
 0 

 

C=1, D=0B=1,  ,A=0   

(1)  NOT A AND (NOT B OR C) (2) A OR B AND (C AND NOT D) 
 NOT 0 AND (NOT 1 OR 1) 
 NOT 0 AND (0 OR 1) 
 NOT 0 AND 1 
 1 AND 1 
 1 

 0 OR 1 AND (1 AND NOT 0) 
 0 OR 1 AND (1 AND 1) 
 0 OR 1 AND 1 
 0 OR 1 
 1 

 
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(3) NOT(NOT(A AND B) OR C AND D)  (4) (A OR NOT B) AND (NOT C AND D)  
 NOT(NOT(0 AND 1) OR 1 AND 0) 
 NOT(NOT(1) OR 1 AND 0) 
 NOT(0 OR 1 AND 0) 
 NOT(0 OR 0) 
 NOT(0) 
 1 

 (0 OR not 1) AND (not 1 AND 0) 
 (0 OR 0) AND (not 1 AND 0) 
 0 AND (not 1 AND 0) 
 0 AND (0 AND 0) 
 0 AND 0 
 0 

 

 

 

 

 

 

 

1) A OR NOT B    
2) NOT(A AND NOT B) 

A B NOT B A OR NOT B NOT(A AND NOT B) 
1 1 0 1 1 
1 0 1 1 0 
0 1 0 0 1 
0 0 1 1 1 

 
 

 

 

A B C NOT(A AND B) OR C 
............... T F F 
 F  ............... F T 

T T ............... T 
F T T ............... 

 

 

 

 

 
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 
 

 

 

Y = NOT A AND B 
A=0, B=0 

 –NOT A  

 –ANDB 

 
 

 

A = 1  B = 0  C = 1  D = 0 
1. NOT A OR NOT B 

 

2. A OR NOT B AND C 

 
3. A AND NOT( B OR NOT C) 4. NOT (A AND B) OR C AND D 

  
5. NOT A AND B OR NOT(C OR D)  6. NOT((A AND B OR NOT C) AND D) 

 
 
 
 
 
 
 
 

 
 

  
  

 
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 

 

 ORANDOR  

ORAND 

 NOT 

 
 

 

 
OR 

 1 – (A OR B) 
AND 

 2 – (A OR B) AND C 
 Q 

Q = (A OR B) AND C  
 

 
(1) 

 
1 – NOT C 
2 – A AND B 
3 – A AND B OR NOT C 

X = A AND B OR NOT C 

(2) 

 
1 – NOT A 
2 – (B OR C) 
3 –NOT A AND (B OR C) 

X = NOT A AND (B OR C) 
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(3) 

 
1 – A AND B 
2 – (D OR E) 
3 – C AND (D OR E)   
4 – A AND B OR C AND (D OR E) 

F = A AND B OR C AND (D OR E) 

(4)
  

 
1 – NOT C 
2 – (B OR NOT C) 
3 – NOT(B OR NOT C) 
4 – NOT(B OR NOT C) AND A 

Y = NOT(B OR NOT C) AND A 
(5)

  

 
1 – NOT C 
2 – A AND B 
3 – (A AND B OR NOT C) 
4 – (A AND B OR NOT C) AND D 

Y = (A AND B OR NOT C) AND D 

(6)
  

 
1 – (A OR B) 
2 – (A OR B) AND C 
3 – (A OR B) AND C OR D 

Y = (A OR B) AND C OR D 

(7) 

 
1 – NOT A 
2 – (NOT A AND B) 
3 – NOT C 
4 – (NOT C OR NOT A AND B) 
5 – NOT(NOT C OR NOT A AND B)  

Y = NOT(NOT C OR NOT A AND B) 

(8) 

 
1 – NOT C 
2 – A AND B 
3 – (NOT C OR A AND B) 
4 – (NOT C OR A AND B)  
5 – NOT((NOT C OR A AND B) AND D) 
Y = NOT((NOT C OR A AND B) AND D) 

 

 
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 

 

 

 

 
OR 

OR 

    
 

 
L = A AND (C OR C) 

 

(Y) 

1. 

 
Y = C AND (A AND B OR D) 

3. 

 
Y = E AND (A AND B OR C AND D) 

2. 

 
L=S1 AND (S2 OR S3) AND S4 

4. 

 
Y=A AND (B AND C AND D OR G AND (E OR F) 

 

 
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 

 

 
AND, OR, NOT  

 

  
  

NANDNOT AND 

NANDANDNOT 

 

NAND 

 ANDNOT 

NANDAND 

(0)(1) 

(1)(0)  

DNAN 

Z = A NAND B B A 
0 1 1 
1 0 1 
1 1 0 
1 0 0 

AND 
 

 

 

 

 
 

 

 

 

 

 

NAND 
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B=0, C=1 ,1A=   

(1)  NOT A NAND NOT B (2) NOT A NAND B NAND C 
 NOT 1 NAND NOT 0 
 0 NAND NOT 0 
 0 NAND 1 
 1 

 NOT 1 NAND 0 NAND 1 
 0 NAND 0 NAND 1 
 1 NAND 1 
 0 

 

 

NANDNOT 

NOTNANDNAND 
 

B=0, C=1 ,A=0   

(1)  NOT A NAND NOT B (2) NOT(A NAND B) NAND C 
 NOT 0 NAND NOT 0 
 1 NAND NOT 0  
 1 NAND 1 
 0 

 NOT(0 NAND 0) NAND 1 
 NOT 1 NAND 1 
 0 NAND 1 
 1 

(3) NOT A NAND NOT (B NAND C) (4) NOT(A NAND B NAND C) 
 NOT 0 NAND NOT (0 NAND 1) 
 NOT 0 NAND NOT 1 
 1 NAND NOT 1 
 1 NAND 0 
 1 

 NOT(0 NAND 0 NAND 1) 
 NOT(1 NAND 1) 
 NOT 0 
 1 

 

 
(1) 

 
1 –NOT A 
 Y = NOT A NAND B  

(2) 

 
1 – (A NAND B) 

Y = NOT(A NAND B) 
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(3) 

 
1 – NOT A 
2 – NOT A NAND B 
3 – NOT A NAND B NAND C  

Y = NOT A NAND B NAND C 

(4)
  

 
1 – A NAND B 
2 – C NAND D 
3 – A NAND B NAND (C NAND D) 
4 – NOT(A NAND B NAND (C NAND D)) 
Y = NOT(A NAND B NAND (C NAND D)) 

 

 
NOT A NAND NOT B 

A B NOT A NOT B NOT A NAND NOT B 
1 1 0 0 1 
1 0 0 1 1 
0 1 1 0 1 
0 0 1 1 0 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
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  NORNOT OR 

 NORORNOT 

NORORNOT 

 

NOROR 

(0)(1) 

(1)(0)  

NOR  

X = A NOR B B A 
0 1 1 
0 0 1 
0 1 0 
1 0 0 

OR 
 

B=1, C=0 ,A=1   

(1)  NOT(A NOR B) NOR C (2) (NOT B NOR C) NOR A 
 NOT(1 NOR 1) NOR 0 
 NOT 0 NOR 0 
 1 NOR 0 
 0 

 (NOT 1 NOR 0) NOR 1 
 (0 NOR 0) NOR 1 
 1 NOR 1 
 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOR 
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B=0, C=0 ,A=1   

(1)  NOT(A NOR B) NOR NOT C (2) A NOR NOT(B NOR NOT C) 
 NOT(1 NOR 0) NOR NOT 0 
 NOT 0 NOR NOT 0 
 1 NOR NOT 0 
 1 NOR 1 
 0  

 1 NOR NOT(0 NOR NOT 0) 
 1 NOR NOT(0 NOR 1) 
 1 NOR NOT 0 
 1 NOR 1 
 0 

 

 
(1) 

 
1 – NOT A 
2 – NOT B 
3 – NOT A NOR NOT B  
 Y = NOT A NOR NOT B  

(2) 

 
1 – NOT C 
2 – A NOR B 
3 – NOT C NOR (A NOR B) 

Y = NOT C NOR (A NOR B) 
(3) 

 
1 – B NOR C 
2 – A NOR (B NOR C) 
3 – NOT(A NOR (B NOR C))  

Y = NOT(A NOR (B NOR C)) 

(4)
  

 
1 – A NOR B 
2 – NOT(A NOR B) 
3 – NOT(A NOR B) NOR C 

Y = NOT(A NOR B) NOR C 
 

 

 

 

 

 

 

 

 
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 

A NOR B A NAND B A OR B A AND B NOT B NOT A B A 
……… ……… ……… ……… ……… ……… 1 1 
……… ……… ……… ……… ……… ……… 0 1 
……… ……… ……… ……… ……… ……… 1 0 
……… ……… ……… ……… ……… ……… 0 0 

 
 

 

 

   

NOT  
 

 

AND 

 
 
 
 

 

OR 

 
 
 
 

 

NAND 

 
 
 
 

 

NOR 

 
 
 

 

 

 
 

 

 
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 

 
 

 

 

 

 
 – 

 – 

(True)(False) 
(A…Z) 

10(1)

(0) 

 

 

 
 

 

(0, 1)(X, Y) 
 

 

 NOT0110 

   

  
Y = NOT X 

 

  
 

 

 

 
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 ANDAND( . )AND 

   

 
 

 
 

C = A AND B 

.. 

 OROR)+(OR 

   

  
C = A OR B 

  
  

 

 

 

 

 
 



 

 

NOT 

AND 

OR 

 
 

 

 

 

 

 

 

 

 
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 

A = 1 , B = 0 , C = 1, D = 0 
(1)   DCBA  .  (2)  DCBA .  

  

1
11

101
11.01
01.01






   

0
00
01

010

010.1








  

 
A=1, B=0, C=0, D=1 

2.  A+B.C+D  1.  (A.B)+(C.D)  

1 + 0 . 0 + 1

1 . 0 + 1

0 . 0 + 1

0 + 1

1
0

 

(1.0 ) + ( 0 .1 )

( 0 .0 ) + ( 0 .1)

( 0 .1 ) + ( 0 .1)
( 0 .1 ) + ( 0 .0 )
0 + ( 0 .0 )
0 + 0
0

 

 

 

 

 

 

 
(1)  A AND NOT B A .B  
(2) NOT A OR B AND C A+B.C   
(3) A AND B AND NOT C ABC  
(4) A OR NOT (B AND NOT C) A + B .C  
(5) NOT A OR (NOT B OR C AND D) A+(B+C.D)  

 

 
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 
X =1, Y=1, W=0, Z=1 

(1)  not(not X and Y or not w) or Z (2) X OR (NOT Y OR W) AND NOT Z 

 

X . Y + W + Z

1 . 1 + 0 + 1

0 . 1 + 0 + 1

0 . 1 + 1 + 1

0 + 1 + 1

1 + 1
0 + 1
= 1

 

X+(Y+W).Z  
1+(1+0).1

1+(0+0).1

1+0.1
1+0.0
1+0
=1

 

 

 

 

 

 

 

 

 

 

 

 
 

X = A .B 

(X)A=0, B=1 

 –A    

 –AND 

 
 –X 

 
 

 

 
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 

 

 

(1) A .B + C    (2) A + B .C  

  

(3) A .(B + C )  (4) A+B.(C+D)   

  
 

 

 

 

 

A+A.B  
 

A B A  A.B  A+A.B  
1 1 0 0 1 
1 0 0 0 1 
0 1 1 1 1 
0 0 1 0 0 

 
 

 

 

 
 

 
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 

 

 

 

 

 

– 

AND, ORNOT 

– 

10 

– 



10 

– 

 

 2nn01 

 

  

AND 
 

OR 
 

NOT 
 

 

 

 

(A OR C) AND B 
 

(NOT A OR B) AND NOT(C OR D) 0 

  
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 

–(1)(1) OR 
–(1)(1) AND 

 

 

 

NOT(A AND B OR C) OR D AND F 

  
NOT(0 AND 0 OR 1) OR 1 AND 0 

0  
A OR NOT B 

A B NOT B A OR NOT B 
1 1 0 1 
1 0 1 1 
0 1 0 0 
0 0 1 1 

  
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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 

 

ORNOR 

   

OR 
 

11 

00 

NOR 
 

OR 
01 

10 
 

 

NAND 

 

 

 

AND, OR , NOT 

NAND 

NANDNOT 
 

 

 

 
Z 

Z = NOT(B NOR C NOR A) 
Z = 0 

  
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NORNAND 

   

NAND 
 

AND 
10 

01 

NOR 
 

OR 
01 

10 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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 

 

 

 

– 



– 

(0,1)(X,Y) 

 
 

A=1, B=0, C=1, D=0 

1) 

 

F= (A . (B + C  )) + D

F= (1. (0 +  1 )) +  0 

F= (1. (0 + 0 )) +  0 

F= (1. 0) +  0 

F= 0 +  0 
F= 0 + 1
F= 1
F=1

 

2) 
F= (A+B) . (C + D )

F=(1+0) . (  1 +  0 )

F= 1. (  1 +  0 )

F= 1. (0 +  0 )
F= 1. (0 +  1)
F= 1 . 1
F= 1

 

3) 
F  =  A . B  +  C . D

F  =   1  . 0  +  1 .  0  

F  =   0  . 0  +  1 .  0  

F  =  0  + 1 .  0  

F  =  1  + 1 .  0  
F  =  1  + 1 . 1
F  =  1  +  1
F  =  1

 

 

  

  
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 

A.B.C+D  

 
1 

 

A = (X.Y) . Z+W 

A = 0 
 

X=1, Y=1 , W=0, Z=1 
    

X OR (NOT Y OR W)AND NOT Z X+(Y+W).Z 1 
NOT(NOT X AND Y OR NOT W) OR Z X.Y+W+Z 

1 
  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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 

 

 

 

 

  

– AND , OR , NOT 
– NAND , NOR 
– .  +  

– A , B , X , Y  
– A OR B , X AND Y , NOT W 
– A+B  , A.B, A + B.C 

 

 

 

X Y Z  X AND Y OR Z 
T F F  F  

T/F T T T 
F F F F 
T F F F 
F F F F 

  
 

 

A AND NOT (B AND C OR D) 
 

 A , B , C, D  AND, OR , NOT 
 B AND C ,C OR D   

 
o A=0, B=0, C=1, D=1  

0 

  
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o  

 
o  

A.B.C+D  

A=0, B=1, C=0, D=1 

1 A NOR NOT(B NOR NOT C) 0 
2 A AND B OR NOT(C AND D) 1 
3 NOT(A NAND B) NAND NOT C 0 
4 A AND NOT(NOT B OR C) AND D 0 

 
 

 

 A AND (B OR C) AND D 

 

 
0 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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 

 

 

      
 

X Y X OR Y 
1 1 1 
1 0 1 
0 1 1 
0 0 0 

 
 

 
OR 

 

X NOT X 
1 0 
0 1 

 
 
 

 

NOT 

 

X Y X NAND Y 
1 1 0 
1 0 1 
0 1 1 
0 0 1 

 
 

 

NAND 

 

X Y X NOR Y 
1 1 0 
1 0 0 
0 1 0 
0 0 1 

 
 
 

 

NOR 

 

X Y X AND Y 
1 1 1 
1 0 0 
0 1 0 
0 0 0 

 
 
 

 

AND 

 
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 

 

 

 

 

 

 





 

         83 

 

 

 
 

 

 



 
 

 

 

 


 

 
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– 

 

 

 

     
 

 

– 



 

 

 

 

 
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– 

 

 

 

 

 
 

 
 

 

  

   
     

 

 



 

 

 

 



 

 

 

 





 

 

 

 
 

     

 

     

 
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 

   

   

 

    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
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 

 


 

 

 

 
 

 

 

 

 
 

   

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 



 
 

 

 
 

 

 

 
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 

 

 
 

 

 

 

 

 

 

 

 
 

    

 
 

 

 

 



 
 

 



 

   
 

 

 

   
 

 

 

  

 




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 

 

 



 





 
 

 

 

  

   

   

   

   

   
 

 

 

   

   

   

   

   

   
 

 

 

 

 

 

  

  
 

 

 

 

 

  
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 

 

  

 

  

  
 

 

 

   

 


 



 

 

 

 

 





 
 

 

 

 

 





 

 

 

 

 

 

 



 

 
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 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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 

 
 

 
 

 

 

 

 

–(Browser Attack) –(E-mail Attack) 
 

– 



 

 
 

–  – 

 



 

– 

 





 





 

 

 
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 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 



(IP Address)  

 

–(IP4) 

 

(0)(255) 

215.002.004.216 

–(IPv6) 
  

(IPv6)(IP4) 
 

(IPv6)

(NAT) 
 

 
 

(NAT) 

–IP Address 
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 

 

 

 

 

 

 

 

 

 

 

 

 

 

(IANA) 



 

 


 

 



(NAT)(router)

 

 


 
 

 

– NAT 
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 

 

 

– 

 
– 



 

 







 

IP Address 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

–(NAT) 
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 

 

 

 
 

 

 

  
 

 

 

   

 


 
 

 


 
 

 

 

 

 

 

 

 

 

 

  
 

 

IP4IPv6 

IP4 

IPv6 
 

 

IANA 

 

 

 

 

 

  
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 
  

– 

 
– 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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 

 

 

 

 

 
 

 

 

 

 


 

 


 
 



 
 

 

 

  

  

  

  
 

 

 

 

 

 
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 

 
 

 

   



 



 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

 





 
 

 

 

 

 

 

 

 

Zig Zag Cipher 
  

 

 

 



 
▼ 

 

 

– 

 
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 

                

                

                
 

 

 

 

 

 

 
I love my country 

  

 ▼ 
I▼love▼my▼country 

  

I  l  v  ▼  y  c  u  t  y  
 ▼  o  e  m  ▼  o  n  r  ▼ 

 ▼ 
  

 I love my country  

 
Ilv▼ycuty▼oem▼onr▼ 
Ilv  ycuty  oem  onr 

  
 

 

 
 

 

 

 

 

 

 
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 

Stay positive this year makes you happy all life 
  

 ▼ 
Stay▼positive▼this▼year▼makes▼you▼happy▼all▼life 

  

S  p  i  h  e  a  y  a  a  i     
 t  o  v  i  a  k  o  p  l  f    

  a  s  e  s  r  e  u  p  l  e   

   y  i  ▼  ▼  ▼  s  ▼  y  ▼  ▼  

    ▼  t  t  y  m  ▼  h  ▼  l  ▼ 

▼  
  

 S p i h e a y a a i 

 t  o v i a k o p l f 

 a s e s r e u p l e 

 y i ▼ ▼▼ s▼ y▼ ▼    

 ▼ t t y m▼h▼ l ▼  
 

 Stay positive this year makes you happy all life 

 
Spiheayaaitoviakoplfasesreupleyi▼ ▼▼s▼ y▼ ▼▼ttym▼ h▼ l▼ 
Spiheayaaitoviakoplfasesreupleyi      s   y     ttym  h  l 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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 
Stop thinking about your past mistakes 

  
Stop▼thinking▼about▼your▼past▼mistakes 

S  ▼  n  g  o  y  ▼  t  s  e    
 t  t  k  ▼  u  o  p  ▼  t  s   

  o  h  i  a  t  u  a  m  a  ▼  

   p  i  n   b  ▼  r  s  i  k  ▼ 
 

 S ▼  n g o y ▼ t s e   
 t  t  k ▼ u o p▼ t s 
 o h  i a t u a m a▼  
 p  i  n b▼ r  s i k ▼  

 

 
S▼ngoy▼tsettk▼ uop▼tsohiatuama▼ pinb▼ rsik  
S  ngoy   tsettk    uop  tsohiatuama   pinb   rsik  

 

 

 

 
Never give up on your goals  

 

Never▼give▼up▼on▼your▼goals 
N  e  g  e  p  n  o  ▼  a   
 e  r  i  ▼  ▼  ▼  U  g  l  

  v  ▼  v  u  o  y  r  o  s  
 

 N e g e p n o▼ a  
 e  r i ▼▼▼ u g l 
 v ▼ v u o  y r o s 

 

 
Ngepno▼aeri▼▼▼uglv▼vuoyros 
Ngepno    aeri        uglv  vuoyros 

 

 
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 

 

 

 

 
 

 

 

  

 

 

Ilv ycuty oem onr 
Ilv▼ycuty▼oem▼onr 

 

  

 « 

  
 

 y t u c y ▼ v l I 
  r n o ▼ me o ▼

 

I

lo 

I▼love▼my▼country 
I  love   my  country 

 

 

 

 

 

 

 

 
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 
Spiheayaaitoviakoplfasesreupleyi▼ ▼▼s▼ y▼ ▼▼ttym▼ h▼ l▼ 

 

  
 

 Spiheayaai 
 toviakoplf 

 asesreuple 
 yi▼ ▼▼s▼ y▼ ▼ 

 ▼ttym▼ h▼ l▼ 
 

Sta

y

 

Stay▼positive▼this▼year▼makes▼you▼happy▼all▼life  
Stay positive this year makes you happy all life 

 

 

Bieno▼itsee▼▼uali▼lviyrbie▼  
 

  

 s t i ▼ o n e i B
 ▼ i l a u ▼ ▼ e e 

 ▼ e i b r y i v l 
 

 

Believe▼in▼your▼abilities▼▼ 
Believe in your abilities 

 
 
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 
Eoterkodnhmon▼u▼eemelci▼n▼siasmtdsgt▼o▼a▼hi▼vfrtt 

 

  

 o k r e t o E 
 ▼ n o mh n d 

 l e me e ▼ u 
 i s ▼ n ▼ i c 

 g s d t ms a 
 h ▼ a ▼ o ▼ t 
 t t r f v ▼ i 

 

 

Education is the movement from darkness to light 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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 

 

 



 
 

 



 

 
 

 



 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

– 
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 

 

 

 

 

 

 



 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
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 

 

  


 
  

 

 

 

 
 

 

 

 


 

 

– – – – 
 

 

 

  

  

  

  
 

 

 

   
 

 

 

  

 


 
 

 

 

 

 

 
 

  
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 
  

– 

Let us keep our home safe and united 
 

Let▼us▼keep▼our▼home▼safe▼and▼united 
  

L  ▼  ▼  e  o  ▼  m  s  e  n  u  t   
 e  u  k  p  u  h  e  a  ▼  d  n  e  

  t  s  e  ▼  r  o  ▼  f  a  ▼  i  d 
 

 t u n e s m ▼ o e ▼ ▼ L  
 e n d ▼ a e h u p k u e 
 d i ▼ a f ▼ o r ▼ e s t 

 

 
L▼▼eo▼msenuteukpuhea▼dnetse▼ro▼fa▼id 
L   eo  msenuteukpuhea  dnetse  ro fa  id     

 

 

 

Investing in people is more important than investing in things 
 

Investing▼in▼people▼is▼more▼important▼than▼investing▼in▼things 
I  g  p  o  r  a  t  t        
 n  ▼  l  r  t  n  i  h       

  v  i  e  e  a  ▼  n  i      
   e  n  ▼  ▼  n  i  g  n     
    s  ▼  i  i  t  n  ▼  g    
     t  p  s  m  ▼  v  i  s   
      i  e  ▼  p  t  e  n  ▼  
       n  o  m  o  h  s  ▼  ▼ 

 

Igporattn▼lrtnihvieea▼nien▼▼nigns▼iitn▼gtpsm▼visie▼pten▼nomohs▼▼ 
Igporattn   lrtnihvieea nien   nigns  iitn  gtpsm  visie  pten  nomohs 

 

 

 

 

 

 
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 

Tnr▼▼o▼eie▼t▼ndbhwvureeeci▼▼sagfmtthuu▼ittsioeutnn  
 

  

 ▼ ▼ r n T 
 e i e ▼ o 

 d n ▼ t ▼ 
 u v w h b 

 c e e e r 
 a s ▼ ▼ i 
 t t m f g 

 i ▼ u u h 
 o i s t t 
 n n t u e 

 

 

To▼brighten▼the▼future▼must▼invest▼in▼education 
To brighten the future must invest in education 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
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 

 

 

 

 

 

 

 

 

 

 
 

 

 

 





 

 


 

  
 

 

 

 

–  

–  

–  

–  

–  
 

 

  

 

  

   

 

 

 
 

 

 

 

 

 

 
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IP Address 
NAT

 

 

– 

– 

– 
 

 

 
– – 

 

 

 




 

Zig Zag  
 Youth is the future and the spirit of our home  

 

Y  t  ▼  ▼  u  a  t  s  i  f  r  m    
 o  ▼  T  f  r  n  h  p  t  ▼  ▼  e   
  u  i  h  u  e  d  e  i  ▼  o  h  ▼  

   t  S  e  t  ▼  ▼  ▼  r  o  u  o  ▼ 
 

 

 

 
Yt▼▼uatsifrmo▼tfrnhpt▼▼euihuedei▼oh▼tset▼▼▼rouo▼ 
Yt   uatsifrmo tfrnhpt   euihuedei oh  tset     rouo 

 

 
 

 

 
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– 

School is the place where great people and ideas are formed 
 

School is the place where great people and ideas are formed 
S ▼ e e e t l ▼ ▼ o      
 c i ▼ ▼ ▼ ▼ e I a r     
  h s p w g p ▼ d r m    
   o ▼ l h r e a e e e   
    o t a e e o n a ▼ d  

     l h c r a p d s f ▼ 
 

S▼eeetl▼▼oci▼▼▼▼eiarhspwgp▼drmo▼lhreaeeeotaeeona▼dlhcrapdsf▼ 
 

 
Hwote▼▼eoem▼esp▼meeupwl▼et▼s▼ee▼▼▼l▼iea▼shektts▼  

 

  

 e ▼ ▼ e t o w H 
 ▼ p s e ▼ m e o 

 ▼ l w p u e e m 

 ▼ e e ▼ s ▼ t e 
 ▼ a e i ▼ l ▼ ▼ 

 ▼ s t t k e h s 
 

 

Home▼sweet▼home▼let▼us▼keep▼it▼sweet▼please 
Home sweet home let us keep it sweet please 

 

 

 

 
 

 

 
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 
–   

–   

–   
 

 

 
 

  

 
 
 

 

 

 

 

 

 

 

 

 

  

 
 

 

 

 
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