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Bài 1: Chứng minh rằng: 

a) 512 1   7      b) 6336 1   7 

c) 20122 4   31     d) 105 1053 4  13 

e) 2005 200419 11   10     f) 4021 20124 3   13 

g) 19 1717 19   18     h) 70 702 3   13 

Bài giải: 

a) 512 1   7     

Ta có: 32 1  (mod 7) 

 
17

3 512 2 1    (mod 7) 

Suy ra: 512 1 0   (mod 7) 

Vậy  512 1   7  

b) 6336 1   7 

Ta có: 36   1 (mod 7) 

6336 1   (mod 7) 

Suy ra: 6336 1  0 (mod 7) 

Vậy 6336 1   7 

c)  19952 1 31  

Ta có:  
399

1995 5 3992 2 32    

Mà: 32 1  (mod 31) 

399 39932 1   (mod 31) 

Hay 19952 1 31   
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d) 20122 4   31  

Ta có: 52 1  (mod 31) 

 
402

52 1   (mod 31) 

2010 22 .2 4   (mod 31) 

Suy ra: 20122 4   0 (mod 31) 

Vậy 20122 4   31  

e) 105 1053 4  13 

Ta có: 33 1  (mod 13) 

 
35

33   1 (mod 13) 

Hay 1053    1 (mod 13) 

24    3 (mod 13) 

 
3

2 34 3 1    (mod 13) 

 
17

6 1024 4     1 (mod 13) 

102 3 105 34 .4 4 1.4 12     (mod 13) 

Suy ra: 105 1053 4   1 + 12   0 (mod 13) 

Vậy 105 1053 4  13 

f) 2005 200419 11   10 

Ta có: 219 361 1   (mod 10) 

 
1002

2 200419 19 1    (mod 10) 

2004 200519 .19 19 1.19 9     (mod 10) 

11  1 (mod 10) 

200411    1 (mod 10) 

Suy ra: 2005 200419 11   9 + 1   0 (mod 10) 

Vậy 2005 200419 11   10 
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g) 4021 20124 3   13  

Ta có: 

   
2010

4021 2012 4020 2 2010 2 2 2010 2010 2010 2010 2010 20104 3 4.4 3 .3 4. 4 3 .3 4.16 9.3 4.16 4.3 13.3           

Mà: 2010 201016 3 (16 3)    

 2010 20104. 16 3 0   (mod 13) 

 2010 2010 20104. 16 3 13.3      0 (mod 13) 

Vậy 4021 20124 3   13  

h) 19 1717 19   18 

Ta có: 217 289 1   (mod 18) 

 
9

2 1817 17 1    (mod 18) 

18 1917 .17 17     1. 17 17 (mod 18) 

19 1 (mod 18) 

1719 1   (mod 18) 

Suy ra: 19 1717 19   1 + 17   0 (mod 18) 

Vậy 19 1717 19   18 

f) 70 702 3   13 

Ta có: 42 3  (mod 13) 

 
3

4 12 32 2 3 1     (mod 13) 

   
5

12 602 2 1   (mod 13) 

Và 102 10  (mod 13) 

Suy ra: 702 1.10 10   (mod 13) 

33 1  (mod 13) 

 
23

3 693 3 1    (mod 13) 
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693 .3 1.3   (mod 13) 

Suy ra: 70 702 3    10 + 3   0 (mod 13) 

Vậy 70 702 3   13 

Bài 2: Cho n là số tự nhiên. Chứng minh rằng: 

a) 42 1n    15    b) 8 6 7n         

c) 27.5 12.6n n   19    d) 2 1 26 5n n    31     

e) 2 2 15 26.5 8n n n     59   f) 2 2 13 4n n    13     

g) 2 16 19 2 17n n n       h) 2 2 111 12n n    133    

Bài giải: 

a) 42 1n   15 

Ta có: 42 1  (mod 15) 

 4 42 2 1
n

n    (mod 15) 

Suy ra: 42 1n     0 (mod 15) 

Vậy 42 1n    15  

b) 8 6 7n    

Ta có:  8 1 8 1n n    

Do đó: 8 1n   (mod 7) 

8 6 1 6 0n      (mod 7) 

c) 27.5 12.6n n   19 

Ta có: 25 25 6   (mod 19) 

 25 6
n

n   (mod 19) 

27.5 7.6n n   (mod 7. 19) 

Suy ra: 27.5 12.6n n 7.6 12.6 19.6 0n n n     (mod 7.19) 

Vậy 27.5 12.6n n   19 
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b) 2 1 26 5n n    31 

Ta có: 26 5  (mod 31) 

 26 5
n

n   (mod 31) 

2 1 16 6.5n n    (mod 31) 

Suy ra: 2 1 26 5n n   2 26.5 5 5 . 6 5 5 .31 0n n n n       (mod 31) 

Vậy 2 1 26 5n n    31 

d) 2 2 15 26.5 8n n n     59 

Ta có: 28 64 5   (mod 59) 

 28 5
n

n   (mod 59) 

2 2 18 .8 8 5 .8n n n    (mod 59) 

Suy ra: 2 2 15 26.5 8n n n    2 25 .5 26.5 8.5 5 . 5 26 8 5 .59 0n n n n n         (mod 59) 

Vậy 2 2 15 26.5 8n n n     59 

f) 2 2 13 4n n    13 

Ta có: 24 3  (mod 13) 

24 3n n   (mod 13) 

2 2 14 .4 4 3 .4n n n    (mod 13) 

Suy ra: 2 2 13 4n n    2 23 .3 3 .4 3 . 3 4 3 .13 0n n n n      (mod 13) 

Vậy 2 2 13 4n n    13 

g) 2 16 19 2 17n n n    

Ta có: 26 2  (mod 17) 

 2 26 6 2
n

n n    (mod 17) 

19 2  (mod 17) 

19 2n n   (mod 17) 
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Suy ra: 2 1 1 16 19 2 2 2 2 2.2 2 0n n n n n n n n           (mod 17) 

Vậy 2 16 19 2 17n n n   

h) 2 2 111 12n n    133 

Ta có: 2 2 111 12n n  =    2 211 .11 12. 12 133 12 .11 12.144 133.11 12.11 12.144
n

n n n n n n         

=  133.11 12. 144 11n n n    

Mà: 144 11 (mod 133) 

144 11n n   (mod 133) 

Suy ra: 144 11 0n n   (mod 133) 

 133.11 12. 144 11n n n      0 (mod 133) 

Vậy 2 2 111 12n n    133  

Bài 3: Cho số tự nhiên n. Chứng minh rằng: 

a) 2 1 4 15 2 2n n n     23     b) 
2 2 113 14n n     183 

c) 
2 1 2 2 2 15 .2 3 .2n n n n      38 

Bài giải: 

a) 
2 1 4 15 2 2n n n     

Ta có: 25 2  (mod 23) 

 2 2 15 .5 5 2 .5
n

n n    (mod 23) 

Khi đó ta được: 2 1 4 15 2 2 5.2 16.2 2.2 23.2n n n n n n n         chia hết cho 23. 

b) 
2 2 113 14n n     183 

Ta có: 214 13  (mod 183) 

 2 2 114 .14 14 13 .14
n

n n     

Khi đó ta được:  2 2 1 2 213 14 13 .13 13 .14 13 . 13 14 13 .183 0n n n n n n         (mod 183) 

Vậy 
2 2 113 14n n     183 
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c) 
2 1 2 2 2 15 .2 3 .2n n n n      38 

Ta có: 2 1 2 2 2 1 2 2 2 25 .2 3 .2 5 .5.2 .2 3 .3 .2 .2n n n n n n n n        

= 20.50 18.12n n   

Ta có: 50 12  (mod 38) 

50 12n n    

Khi đó ta được: 20.50 18.12 20.12 18.12 38.12 0n n n n n     (mod 38) 

Vậy 2 1 2 2 2 15 .2 3 .2n n n n      38 
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