Math Circle:
Perfect Numbers

I. Horozov

November 4th, 2012

The Greek letter o is called sigma.
If n is an integer

o(n) = sum of the divisors of n.

Examples:

o(l)=1,
o(2)=1+2=3,
o(3)=14+3=4,
cd)=1+24+4=T1,
o(5) =1+5=6,
o(6)=1+24+3+6=12.
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2. A number n is called perfect if o(n) = 2n.
Example: ¢(6) = 12. We have that 6 is a perfect number.
Find more perfect numbers.



3. Find numbers n so that o(n) > 2n.
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4. If p is a prime number, then what is o(p)? What are o(p?), o(p®)?
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5. Compute o(powers of 2).
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Homework: 1. Find more perfect numbers (o(n) = 2n).
2. Give more examples of numbers n such that o(n) > 2n.
3. Give examples of numbers n such that o(n) > 3n.

4. Is it true that o(n) is always less than 4n?



