Activity 3:  Residue Classes and Divisibility Rules.





	When we divide by a  number m, there are only m remainders: 0, 1, 2, Y , m B 1.  If we then identify every integer, positive, negative, or zero, with its remainder, modulo m, we then partition the integers into congruence classes called residue classes.  For example, B13, B6, 8, and 15 are all congruent to 1 (mod 7) and are thus members of the same residue class, 1 (mod 7). Also,  0, 5, 10, 15, 20, Y  all belong to the residue class  0 (mod 5) since each of these numbers is evenly divisible by 5.





	All numbers belonging to the residue class of 0 (mod m) are multiples of m.  Thus, m divides each of these numbers.  Use the properties of modular arithmetic, residue classes, and the example below to prove the divisibility rules for 4, 5, 8, 9, and 3.





	Example: 	Divisibility by 2:  If the last digit of a number is 0, 2, 4, 6, or 8, the number 				is divisible by 2.





		Let   N =  a1(10n - 1) + a2(10n  B 2) + Y + an B2(102) + an B1(10) + an





	According to the properties of modular arithmetic, all powers of 10 are congruent and all multiples of 10 are congruent (why is this true?):


	


Since 10 � EMBED Equation.2  ���0 (mod 2),  then





	 a1(10n - 1) � EMBED Equation.2  ���a2(10n B 2) � EMBED Equation.2  ���a2(10n B 3) � EMBED Equation.2  ���Y  � EMBED Equation.2  ���an B2(102)� EMBED Equation.2  ���an B1(10) � EMBED Equation.2  ���0 (mod 2).





Thus, a1(10n - 1) + a2(10n B 2) + Y + an- 2 (10 2) + an B 1(10) + an � EMBED Equation.2  ���0 + 0  + Y + 0  +  0  + an   (mod 2)





	For  N  to be divisible by 2,  an  must be a one�digit number in the 0 residue class for 		modulo 2.  Also 0 � EMBED Equation.2  ���2 � EMBED Equation.2  ���4 � EMBED Equation.2  ���6 � EMBED Equation.2  ���8  (mod 2).  Thus, an  must be 0, 2, 4, 6, or 8.





1.	Divisibility by 4:  If the number made up of the last two digits of a number is divisible by 4, the number is divisible by 4












































2.	Divisibility by 5:     If the units digit of a number is 0 or 5, the number is divisible by 5















































3.	Divisibility by 8:  If the number made up of the last three digits of a number is divisible by 8, the number is divisible by 8.















































4.	Divisibility by 9:  If the sum of the digits of a number is divisible by 9, the number is divisible by 9.  (Hint: 10 = 9 + 1)





























5.	Divisibility by 3:  If the sum of the digits of a number is divisible by 3, the number is divisible by 3.  (Hint : 9 = 32)


	















































6.	Find all x such that  x / 0 (mod 2)		7.    Find all x such that  x / 1 (mod 2)









































8.	Find all x such that  x / 3 (mod 5)		9. Find all x such that  x / 1 (mod 6)
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