JUNE 21ST MATH PROBLEM SET

I have had my results for a long time: but I do not yet know how I am to arrive at them. —
Carl Friedrich Gauss.

In Sage, I wrote the following code.

def isGeneratorMod(x,n): #i wrote this in the most naive way possible,
#it assumes x and n are relatively prime
#otherwise it will return the wrong answer
1
euler_phi(n)
for i in range(0, b-1):
y = (y*x)%n #just run through powers of x and see if I get 1
if (y == 1): #I got 1 too soon, not a generator
return False
return True #I never got 1, it is a generator
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def isCyclic(n): #returns true if there is a generator mod n,
#otherwise it returns false
for i in range(1l,n):
if (gcd(i,n) == 1): #check if it might possibly be a generator first
bb = isGeneratorMod(i,n) #finds if i is a generator mod n
if (bb == True):
return True

return False

def findCyclicN(maxN):
for i in range(2, maxN):
bb = isCyclic(i)
print str(i) + ": " + str(bb)
Then I ran £indCyclicN(200). The output of which is on the next page.

1. Your job is to figure out for which n do the set of numbers relatively prime to n have a
generator (are cyclic is the technical term). 2 points to the two fastest teams to spot the
pattern.

Hint: Write down the prime factorizations of the integers n.
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Don’t start on this until all the teams found the pattern. See if you can figure out why
the pattern holds (this is hard, and relies on the Chinese remainder theorem).

Another question is, how many generators are there? I wrote the following code which
should could the number of generators.

def countGenerators(n):
counter
for i in range(1,n):

if (gcd(i,n) == 1):

=0

bb = isGeneratorMod(i,n) #finds if i is a generator mod n

if (bb == True):

counter = counter + 1

return counter

def listGeneratorsCount (maxN) :

for i in range(2, maxN):

genCount = countGenerators(i)

if (genCount > 0):

print

str(i) + ":

" + str(genCount)

Here is my output when running listGeneratorsCount (200).
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2. Find a pattern for how many generators there are.

Hint: Compare the number of generators mod n to ¢(n).
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