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Exercise 1a:
Find all zero divisors in Z 6.

Solution:


[ 2 ].[ 3 ] = [ 0 ] 
 in Z 6.

since  2.3 = 6 ( 0  mod ( 6 )

[ 4 ].[ 3 ] = [ 0 ] 
 in Z 6.

since  4.3 = 12 ( 0  mod ( 6 )

[6].[ 3 ] = [ 0 ] 
 in Z 6.

since  6.3 = 18 ( 0  mod ( 6 )

Therefore: all zero divisors in Z 6 are [ 2 ], [ 3 ] , [ 4 ] . 

Exercise 1b:
Find all zero divisors in Z 10.

Solution:

[ 2 ].[ 5 ] = [ 0 ] 
 in Z 10.
since  2.5 = 10
 ( 0  mod ( 10 )


[ 4 ].[ 5 ] = [ 0 ] 
 in Z 10.
since  4.5 = 20
 ( 0  mod ( 10 )

[ 6 ].[ 5 ] = [ 0 ] 
 in Z 10.
since  6.5 = 30
 ( 0  mod ( 10 )

[ 8 ].[ 5 ] = [ 0 ] 
 in Z 10.
since  8.5 = 40
 ( 0  mod ( 10 )

[ 10 ].[ 5 ] = [ 0 ] 
 in Z 10.
since  10.5 = 50 ( 0  mod ( 10 )

Therefore: all zero divisors in Z 10 are [ 2 ], [ 4 ] , [ 5 ] , [ 6 ], [ 8 ] . 

Exercise 1c:
Find all zero divisors in Z 14.

Solution:

[ 2 ].[ 7 ] = [ 0 ] 
 in Z 14.
since  2.7 = 14
 ( 0  mod ( 14 )

[ 4 ].[ 7 ] = [ 0 ] 
 in Z 14.
since  4.7 = 28
 ( 0  mod ( 14 )

[ 6 ].[ 7 ] = [ 0 ] 
 in Z 14.
since  6.7 = 42
 ( 0  mod ( 14 )

[ 8 ].[ 7 ] = [ 0 ] 
 in Z 14.
since  8.7 = 56
 ( 0  mod ( 14 )

[ 10 ].[ 7 ] = [ 0 ] 
 in Z 14.
since  10.7 = 70 ( 0  mod ( 14 )

[ 12 ].[ 7 ] = [ 0 ] 
 in Z 14.
since  12.7 = 84 ( 0  mod ( 14 )

[ 14 ].[ 7 ] = [ 0 ] 
 in Z 14.
since  14.7 = 98 ( 0  mod ( 14 )

Therefore: all zero divisors in Z 14 are [ 2 ], [ 4 ] , [ 6 ] , [ 7 ], [ 8 ], [ 10 ], [ 12 ] .

Exercise 1d:
Find all zero divisors in Z 20.

Solution:

[ 4 ].[ 5 ] = [ 0 ] 
 in Z 20.
since  4.5 = 20
 ( 0  mod ( 20 )

[ 8 ].[ 5 ] = [ 0 ] 
 in Z 20.
since  8.5 = 40
 ( 0  mod ( 20 )

[ 12 ].[ 5 ] = [ 0 ] 
 in Z 20.
since  12.5 = 60 ( 0  mod ( 20 )

[ 16 ].[ 5 ] = [ 0 ] 
 in Z 20.
since  16.5 = 60 ( 0  mod ( 20 )

[ 20 ].[ 5 ] = [ 0 ] 
 in Z 20.
since  20.5 = 100 ( 0  mod ( 20 )

Therefore: all zero divisors in Z 14 are [ 4 ], [ 5 ] , [ 8 ] , [ 12 ], [ 16 ] 

Exercise 1e:
Find all zero divisors in Z p.

p is a prime number.

Solution:

[ n ].[ p ] = [ 0 ] 
 in Z p.

since   n p ( 0  mod ( p )

 [ p ].[ p ] = [ 0 ] 
 in Z p
.
since  p p  ( 0  mod ( p )

Therefore: all zero divisors in Z p are {n | n ( N and  1 (  n ( p }.

