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

σ(n) = sum of the divisors of n.

Examples:
σ(1) = 1,
σ(2) = 1 + 2 = 3,
σ(3) = 1 + 3 = 4,
σ(4) = 1 + 2 + 4 = 7,
σ(5) = 1 + 5 = 6,
σ(6) = 1 + 2 + 3 + 6 = 12.
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1. Compute:
σ(1) =
σ(2) =
σ(3) =
σ(4) =
σ(5) =
σ(6) =
σ(7) =
σ(8) =
σ(9) =
σ(10) =
σ(11) =
σ(12) =
σ(13) =
σ(14) =
σ(15) =
σ(16) =
σ(17) =
σ(18) =
σ(19) =
σ(20) =
σ(21) =
σ(22) =
σ(23) =
σ(24) =
σ(25) =
σ(26) =
σ(27) =
σ(28) =
σ(29) =
σ(30) =
σ(31) =
σ(32) =
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2. A number n is called perfect if σ(n) = 2n.
Example: σ(6) = 12. We have that 6 is a perfect number.
Find more perfect numbers.
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3. Find numbers n so that σ(n) > 2n.
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4. If p is a prime number, then what is σ(p)? What are σ(p2), σ(p3)?
σ(2) = σ(22) = σ(23) =
σ(3) = σ(32) = σ(33) =
σ(5) = σ(52) = σ(53) =
σ(7) = σ(72) = σ(73) =
σ(11) = σ(112) = σ(113) =
σ(13) = σ(132) =
σ(17) = σ(172) =
σ(19) = σ(192) =
σ(23) = σ(232) =
σ(29) = σ(292) =
σ(31) = σ(312) =
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5. Compute σ(powers of 2).
σ(21) =
σ(22) =
σ(23) =
σ(24) =
σ(25) =
σ(26) =
σ(27) =
σ(28) =
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6. Compare σ(a)σ(b) to σ(ab):
σ(2)σ(3) = σ(6) =
σ(2)σ(5) = σ(10) =
σ(2)σ(7) = σ(14) =
σ(2)σ(13) = σ(26) =
σ(4)σ(3) = σ(12) =
σ(4)σ(5) = σ(20) =

σ(2)σ(2) = σ(4) =
σ(2)σ(4) = σ(8) =
σ(2)σ(6) = σ(12) =
σ(4)σ(6) = σ(24) =
σ(3)σ(3) = σ(9) =
σ(3)σ(9) = σ(27) =
σ(3)σ(6) = σ(18) =
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Homework: 1. Find more perfect numbers (σ(n) = 2n).
2. Give more examples of numbers n such that σ(n) > 2n.
3. Give examples of numbers n such that σ(n) > 3n.
4. Is it true that σ(n) is always less than 4n?
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