
1 What have we seen?

▶ N = {0, 1, 2, . . .}

▶ |N| = ℵ0

▶ There are this many odds, integers (Z)

▶ There are this many triples of naturals

▶ There are this many rational numbers



2 And now R

▶ δ(k , x) : kth digit of x after decimal point
▶ ex: δ(2, π) = 4

▶ I claim f : N → R is bijective.

▶ To disprove: find r ∈ R s.t. ̸ ∃yf (y) = r



3 Cantor’s Theorem

Claim: |P(A)| > |A|
Suppose FSOC it is not. Then there is some
f : A → 2A that is surjective.
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5 Five Languages

L1 = {a, abb, aaaa}
L2 = {an|n ∈ N is prime}
L3 = {bnanbm | n, m ∈ N and n ≡ m (mod 3) }
L4 = The set of all w ∈ Σ∗ with at most three a’s
L5 = {an | n ∈ N and ∃x , y , z ∈ N − {0} such that

xn + yn = zn}

Question 9 Which of these languages are infinite?



6 Question 10

Are all languages (over a given alphabet) defined by
some string in a suitable meta-language?



7 Question 11

What happens when input is “1101”?

q1 q2 q3

0

1

1
0

0, 1



8 Formal Definition

q1 q2 q3

0

1

1
0

0, 1
Q = Σ =
q0 = F =
δ : Q × Σ → Q :



9 Formal Definition of Computation

q1 q2 q3

0

1

1
0

0, 1

1. r0 = q0

2. δ(ri , wi+1) = ri+1 for i = 0 . . . n − 1
3. rn ∈ F

Input = “1101”



10 Question 13

Design a DFA over the language Σ = {a, b} that
accepts all strings with an odd number of instances
of the letter a.


