
MATH 251 Notes Modeling problems: use recurrences

5. Catalan numbers: Let Cn denote the number of di↵erent ways to parentheize the product of

pn ` 1q numbers, x0 ¨ x1 ¨ x2 ¨ ¨ ¨ xn.

6. Let wn represent the number of strings of length n over the alphabet ”abcde” with no adjacent

e’s.
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MATH 251 Notes Modeling problems: use recurrences

More recurrences

6. Let $w_n$ represent the number of strings of length $n$ over the

alphabet "abcde" with no adjacent e’s.

7. Ways to feed $n to a vending machine with $1 coins, $1 bills, $5 bills

8. Ways to form ternary strings with no consecutive 0s

- first, second, ..., kth differences for a given sequence a_0, a_1, ...

Find first and second ones for the Fibonacci sequence
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Recursive formula

fu Zfn t fue linear homey constweft deg5

rn 2r tr
5 becomes r5 Zr I O



8 Valid strings have
only 0 I 2 as alphabet

no consecutiveO's
Denote of valid length n strings by w

Note
Any length In 1 validstring can be turned into

a valid length n string in 2 ways add 1 2

Any length In 2 validstring can be turned into

a valid length n string in 2 ways add 10 20
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