Counting

Multiplication
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)( A'} | objects in r distinct locations.
AT n!
’ P —
5 A £}7ﬂ@£/&i§ YT (n—r1)!
Permutations ry! permutations
with Jpormitons  *jNSamong ot
repetitions Number of r | permutations of As among slots
spellings B available for As

of B "among slots”
available for B
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B, As N, A N, Ag

By AT Ny Az Na Ag

By AN, Ay N. Az By AT Na Ay Ny Ag

n! permutations of n
distinguishable letters

Number of distinct ordered arrangements of n objects, r; of which are n!
indistinguishable copies of one item, r, of which are indistinguishable _
copies of another item, etc. rlryl...

Combinations

(interpretation I:

arrangements
of stars and
balls)
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Number of ways to arrange k starsand n — k
balls in n distinct locations
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Combinations

X Number of ways to grab r objects in hand
(interpretation y% o ,LA./’ 4 n Oé!d& from among n distinct objects.
Il: objects in 23 ; e
hand) X @ 2 2 n!
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k stars in n distinguishable boxes: Number of ways to allocate k indistinguishable
Using stars among n distinguishable boxes

combinations
(interpretation
lll: stars in
boxes)
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k stars and n + 1 walls:
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k+(n+1)—2Ck
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