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Exercise 1: counting bit strings.

Let T'(n) be the number of bit strings of length n that DO NOT contain two

oD

consecutive zeros. '
— 3. -

e Basecases:T'(1) = 2,T(2
e Determine a linear recurrence relation for T'(n) in terms of T'(n — 1), T'(n — 2).

Let b,, be a bit string of length n without consecutive zeros. Each b,, either ends in O or 1.

Note: we can create b,, from b,,_1, appending either 0 or 1 (without creating consecutive zeros).
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Exercise 2: counting more bit strmgs.S A Z”_ Tln)

Let S(n) be the number of bit strings of length n that have two consecutive zeros.

Consider building a recurrence relationog)\r/S(n).

1D
e Basecases: S(1) =0,5(2) =1. 1 o
e Determine a linear recurrence relation for S(n) in terms of S(n — 1), S(n — 2) and possibly n.

Let b,, be a bit string of length n with two consecutive zeros. Each b,, either ends in 0 or 1.
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Main goal: answer more "in how many ways?" questions.

Today: focus on counting permutations and combinations of subsets.
Tip: Always ask yourself "does the order matter?"

Suppose you're playing Scrabble, and want to search through all arrangements of
the following 4 letters to form words. How many arrangements are there?
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In Scrabble, we need to form words from a set of 7 letters.
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How many 3-letter word arrangments (real word or not) can you make?
Does the order matter7’A Order matter) B: Order does not matter.
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Asking a different question: in how many ways can we

select 3 letters from a set of 7? 9 (1,3) % 20
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A k-combination is an unordered selection of k distinct items from a setofn
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Problem 1 (lattice paths) In how many ways can we...

Step from (0, 0) to (5, 3)? 0\,\]\6 R oc U
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Problem 2 (stars and bars): in how many ways can...

10 identical candies be shared between two people? X condieS ¥\ 3"’3
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