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We will form 20 letter sequences using the letters {a, b, c, d}. Each letter will be used
at least once. How many sequences are possible?

Answer:

Using exponential generating functions:(
x +

x2

2!
+

x3

3!
+ · · ·

)4

= (ex − 1)4

= e4x − 4e3x + 6e2x − 4ex + 1

Coefficient of
x20

20!
is:

420 − 4 · 320 + 6 · 220 − 4
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We will form 30 letter sequences using the letters {a, b, c, d, e}. We will use b at least
3 times. How many sequences are possible?

Answer:

Using exponential generating functions:(
x3

3!
+

x4

4!
+ · · ·

)
e4x

=

(
ex − 1− x− x2

2!

)
e4x

= e5x − e4x − xe4x − x2

2!
e4x

Coefficient of
x30

30!
is:

530 − 430 − 30 · 429 − 435 · 428


