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De�nition: Given integer n > 1. A partition of n is a representation of n

as a sum of positive integers, where summation order unimportant

WLOG list them in increasing order.

Example: Partitions of n = 5:
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De�nition: For n > 1

pn = number of partitions of n.

Take p0 = 1.
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Theorem: We have∞∑
n=0

pnx
n =

1

1− x
· 1

1− x2
· 1

1− x3
· . . .

=

∞∏
k=1

(1− xk)−1
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The Ferrers diagram, Young diagram, Young tableau

Given a partition λ of n, say n = 12,

12 = 4+ 3+ 2+ 2+ 1

The conjugate partition λ∗ of n has the transposed diagram:

De�nition: A partition λ of n is self-conjugate whenever

λ∗ = λ.

Example: The self-conjugate partitions of n = 8 are
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Theorem: For n > 1 the followings are equal:

(i) # of self-conjugate partitions of n.

(ii) # of partitions of n into distinct parts.
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Example: The number pk(n) of partitions of n into exactly k parts is

equal to the number of partitions of n in which the largest part has size k.
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Theorem (Euler): For n > 1 the followings are equal:

(i) # partitions of n into odd parts

(ii) # partitions of n into distinct parts.

Example: n = 6




