Counting

CSCI 200

Permuting n distinct elements

Multinomials: n=ky + ko +--- + kp,all ki > 0

Swenton

Arrange n elements into a list,
without replacement.
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(bijection)

nl=nn—-1)(n—-2)---2-1

Form m labeled groups of given sizes
from n distinct elements.

(bijection)

n _ n!
ki ky - k) kilko! -+ k!

Arrange the elements of m labeled groups
of given sizes into a list of length n.
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(bijection)

n _ n!
kike - km/)  kilks!--- k!

Choosing k elements from n distinct elements

Ordered list of k elements,
with replacement.
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(function K’ — N)

,nk;

Ordered list of k distinct elements,

without replacement.

(injection K’ — N)

n!

=nn—-1)---(n—k+1)

Unordered group of k distinct elements,
without replacement.
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(increasing function X' — N)
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permute K
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Grouping n identical elements into k labeled groups
(or splitting a list of length n into k labeled segments)

Arbitrary (possibly empty!) groups/segments:
add k — 1 objects [stars]

and choose k — 1 to turn into dividers [bars].

n n+k—1

\D\@@/ @/

k—1 k-1

Nonempty groups/segments:
choose k£ — 1 cuts among n — 1 gaps.
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Grouping n distinct elements into k groups

Labeled groups (no restrictions). Labeled, nonempty groups. Unlabeled, nonempty groups.
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(function N — K) (surjection N — K)

k" S(n,k) - k! S(n, k)
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