Power Question





The power question is worth 100 points; part 1 is worth 20 points and parts 2 and 3 are each worth 40.  To receive full credit the presentation must be legible, orderly, clear, and concise.  The pages submitted for credit should be numbered in consecutive order at the top of each page in what your team considers to be proper sequential order.  Please write on one side of the answer papers only.


	








In this power question we will discover some important principals dealing with the theory of Positive Integral Divisors (PIDs), commonly referred to as factors.





(1a)  List the PIDs, or factors, of the following numbers:


	9, 15, 24, 27, 32, 43, 60, 72


(1b)  Give the prime factorization for each number in part 1





(2a)  Write down the number of PIDs of each number in part 1


(2b)  If a number is prime, how many PIDs does it have and why?


(2c)  If a number is the square of a prime p, how many PIDs does it have and what are they?


(2d)  In general, if a number equals a prime raised to a whole number power a, expressed as pa, how many PIDs does it have and what are they?


(2e)  If a number is a product of two primes p1 and p2, how many PIDs does it have and what are they?


(2f)  If a number can be expressed as � EMBED Equation.2  ���, a product of powers of primes, how many PIDs does it have?


(2g)  In general, any number can be prime factored as � EMBED Equation.2  ���.  Given this form, what is the general rule for the number of PIDs of a number?  Explain briefly why this is so.





(3a)  Write down the sum of the PIDs of each number in part 1


(3b)  If a number is a prime p, what is the sum of its PIDs?


(3c)  If a number can be expressed as 2n, what is the sum of its PIDs?


(3d)  If a number can be expressed as pn, what is the sum of its PIDs?


(3e)  Given a number that prime factors as � EMBED Equation.2  ���, what is the sum of its PIDs?  Explain briefly why this is so.�
(1a)	9:  1, 3, 9


	15:  1, 3, 5, 15


	24:  1, 2, 3, 4, 6, 8, 12, 24


	27:  1, 3, 9, 27


	32:  1, 2, 4, 8, 16, 32


	43:  1, 43


	60:  1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60


	72:  1, 2, 3, 4, 6, 8, 9, 12, 18, 24, 36, 72


(1b)	9=32


	15=3x5


	24=23x3


	27=33


	32=25


	43=43


	60=22x3x5


	72=23x32





(2a)	Number	# of PIDs


	9		3


	15		4


	24		8


	27		4


	32		6


	43		2


	60		12


	72		12


(2b)  Any prime has only 2 PIDs because that is the definition of a prime


(2c)  A square of a prime p has 3 PIDs, namely 1, p, p2


(2d)  pa has a+1 PIDs, namely 1, p, p2, . . . , pa


(2e)  p1p2 has 4 PIDs, namely 1, p1, p2, p1p2


(2f) � EMBED Equation.2  ��� has (a1+1)(a2+1) factors


(2g) � EMBED Equation.2  ��� has (a1+1)(a2+1) . . . (an+1) factors


This makes sense because for each prime factor pi, we can choose any exponent from 0 up to ai, thus there are ai+1 possibilities.  We multiply all these ai+1 together to get the general formula.








