Ejercicios de divisibilidad  

Nancy Geymonat


Ejercicio 28

M (a,b) – D (a, b) = 775                 D (7 a, 7b) = 35        Calcular  a y b

D (a, b ) = 5

M (a, b) – D (a, b) = 775

M – 5 = 775  = > M = 775 + 5 = 780

Descomponemos 780 en factores primos

780 2

390 2

195 3

65 5

13 13

    1    

m . D = a . b

m = D a´b´ 

m  = a´b´

D

780 / 5 = 156    

a´b´ = 156
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	No porque MCM no es 780

Es solución 

No porque MCM no es 780

Es solución 

Es solución 

No porque MCM no es 780

Es solución 




Ejercicio 29

Si v(N)= número de divisores de N, halle N si: 

N = 2α . 5 β     si  v (N) = 12 y  v (5N) = 16


[image: image1]
5 N = 2α . 5 β+1  


[image: image2]
    Restamos  II – I


[image: image3]
Ejercicio 30

N = 2α . 5 β . 11 γ       si  v (2N) = 45   v (5N) = 48   y   v (N) = 36 , calcular N

Solución:

( α + 1 ) ( β + 1 )  (γ + 1 )  = 36       I

5 N = 2α . 5 β+1 . 11 γ     

( α + 1 ) ( β + 2 )  (γ + 1 )  = 48       II

2 N = 2α+1 . 5 β . 11 γ   

( α + 2 ) ( β + 1 )  (γ + 1 )  = 45       III

Resto  II – I

( α + 1 ) ( β + 2 )  (γ + 1 )  -  ( α + 1 ) ( β + 1 )  (γ + 1 )  = 48 – 36

( α + 1 ) (γ + 1 )  ( β + 2 - β - 1 ) = 12

( α + 1 ) (γ + 1 ) = 12 

      4           3

Resto III – I

( α + 2 ) ( β + 1 )  (γ + 1 )  -  ( α + 1 ) ( β + 1 )  (γ + 1 ) = 45 – 36

( β + 1 )  (γ + 1 )  ( α + 2 - α - 1  ) = 9 

( β + 1 )  (γ + 1 )  = 9 
3 3

 α + 1 = 4  = > α = 3

 γ + 1 = 3  = >  γ = 2

 β +1 = 3  = >  β = 2

N = 23 . 5 2 . 11 2  = 8 x 25 x 121 = 24.200      

Ejercicio 32

N = 2α . 5 β    si  v (2N) = v (N) + 3  ,   v (3N) = v (N) + 12   Calcular N

( α + 1 ) ( β + 1 ) = X        I  ( llamamos X al Nº de divisores porque lo desconozco )

2N = 2α+1 . 5 β    

( α + 2 ) ( β + 1 ) = X  + 3    II     

3N = 2α . 5 β   . 3γ                            con  γ = 1 

( α + 1 ) ( β + 1 ) ( γ + 1 ) = X + 12       

( α + 1 ) ( β + 1 ) (2) = X + 12        III

Resto II – I

( α + 2 ) ( β + 1 ) - ( α + 1 ) ( β + 1 ) = X  + 3 – X

( β + 1) (   α + 2 -   α  - 1) = 3

( β + 1) = 3  = >  β = 2      Sustituyo este valor encontrado en III

( α + 1 ) ( 2 + 1 ) (2) = X + 12

( α + 1 ) ( 6 ) = X + 12   III

A III le resto I   ( α + 1 ) ( 6 ) - ( α + 1 ) ( 2 + 1 )  = X + 12  - X

( α + 1 ) ( 3 ) = 12  = > α + 1 = 4  = > α = 3

N = 23 . 5 2    => N = 8 x 25 = 200

Verificación: 

Por ejercicio 29 sabemos que 200 tiene 12 divisores:

400 tendría 12 + 3

400 2



1     2      4      8     16 

200 2                                     1   1     2      4      8     16

100 2                                     5   5    10    20    40     80

50 2                                   25  25   50  100   200   400

25 5

  5  5

  1

600 tendría  24 divisores





600    2

                                                                                                          300    2

                                                                                                          150    2

                                                                                                           75     3

                                                                                                           25     5

                                                                                                            5      5

                                                                                                            1

600 = 23 . 3 . 5 2    

(3+1) ( 1+1 ) ( 2+1 ) = 4 x 2 x 3  = 24 

Ejercicio 33

N tiene los mismos factores primos que   2548,  v (2N)= v (N) + 6   y 

 v (7N )= v (N) + 8

Descomponemos 2548 en factores primos:  2548 = 23 . 72 . 13

N = 2α . 7β . 13γ

( α + 1 ) ( β + 1 ) ( γ + 1 ) = X                 I

2N = 2α+1 . 7β . 13γ

( α + 2 ) ( β + 1 ) ( γ + 1 ) = X + 6                II

7N = 2α . 7β+1 . 13γ

( α + 1 ) ( β + 2 ) ( γ + 1 ) = X + 8                III

Resto II – I

( α + 2 ) ( β + 1 ) ( γ + 1 ) - ( α + 1 ) ( β + 1 ) ( γ + 1 )  = X + 6  - X

 ( α + 2 – α  -  1 ) ( β + 1 ) ( γ + 1 ) = 6

   ( β + 1 ) ( γ + 1 ) = 6                  
   Resto III – I

  ( α + 1 ) ( β + 2 ) ( γ + 1 ) - ( α + 1 ) ( β + 1 ) ( γ + 1 )  = X + 8  - X

  ( β + 2 - β - 1)   ( α + 1 )   ( γ + 1 ) = 8

           ( α + 1 )   ( γ + 1 ) = 8  

                 4              2

           ( β + 1 ) ( γ + 1 ) = 6                  
3 2

 α + 1   = 4 = >  α = 3

 γ + 1  = 2  = >  γ = 1

β + 1 = 3 = >  β  = 2

N = 23 . 72 . 13 

N = 8 x 49 x 13 = 5096

Ejercicio 34 

N es divisible por 4 pero no por 8, es múltiplo de 27 y menor que 111.

4 = 2 2                                 27 =  33
N =  = 2 2     .  33   =  4 x  27 = 98

( α + 1 ) ( β + 1 ) = 12 





I





II





( α + 1 ) ( β + 2) = 16








( α + 1 ) ( β + 2) - ( α + 1 ) ( β + 1 ) =  16 – 12 








(α + 1 ) (B + 2 -  β + 1) = 4 





 α + 1  = 4    = >  α  = 4- 1  => α = 3





(3 + 1 ) ( β + 1 ) =  12





4 ( β + 1 ) = 12





( β + 1 )  =  12/ 4  => ( β + 1 ) = 3  = > β = 3 – 1 = >  β = 2





N =  23. 5 2  = 8 x 25 = 200     





Verificación:


 200    2                                             1      2       4       8


100     2                                       


  50     2                                      1     1      2       4       8


  25     5


    5     5                                      5      5    10    20      40


    1


                                                  25     25   50   100   200











( α + 1 ) ( β + 1 ) = 12 





( α + 1 ) ( β + 1 ) = 12 





( α + 1 ) ( β + 1 ) = 12 








