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Spring 2026

Lecture 10M: Counting
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A few notes about Midterm 2.

I.H. is a predicate: incorrect to use quantifiers, incorrect to set  equal to a number.p(n)
In the inductive step: (P2) starting with an -leaf node full binary tree and adding two leaf nodes; (P4)

starting with an -sided polygon and building an -sided polygon.

ℓ
n (n+ 1)

Prove, using induction, that the total number of nodes ( ) in a full binary tree is ...

Prove using induction that the sum of the internal angles of a convex polygon with  sides is ...

n

n

There IS a (subtle) difference between these two approaches:

 Start with:  Cut off triangle

to apply :p(n)
Start with:

 

Add triangle to get -side polygon:

 

(n+ 1)

HOWEVER This was not graded incorrectly because of how I accidentally worded the problems

("every"/"any" versus "a").

P3: manipulating both the LHS and RHS to find an equivalent expression.

P5: Not going through the BFS steps to build the spanning tree. It's fine to stop once the destination

node is reached, but the spanning tree and order in which nodes are visited before reaching the

destination needs to be shown. Otherwise, there is no argument for why this is the shortest path

(BFS is incomplete) and resembles DFS instead.
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Exercise 2: counting more bit strings.

Let  be the number of bit strings of length  that have two consecutive zeros.

Consider a recurrence relation for .

Base cases: 

T (n) n

T (n)

, .T (1) = 0 T (2) = 1
Determine a linear recurrence relation for  in terms of ,  and possibly .T (n) T (n− 1) T (n− 2) n

Use the recurrence relation to calculate .T (5)

Let  be a bit string of length  with two consecutive zeros. Each  either ends in  or .bn n bn 0 1
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