CSC4010: Introduction to Theoretical
Computer Science

i
)
TEI;‘

M\

G
=
m- e L I
— A ;\ > ‘.\,. R
Doy, s J I‘ 4
AN = 22 ) ]
\C, \p/,\ :j ‘l L —
a = \OSTR -
A=\
A s o

o

|

| a2,
l'0'1!()'_051“7'

Tutornial 2



Question 1

1. In each of the following questions, choose either true or false.
(a) If A C B, then |A| < |B].
True
O False
(b) If A C B, then |A| < |B|.
(O True

d False

(c) Every subset of a countable set is countable.
True
(O False

(d) Every subset of a countably infinite set is countably infinite.

O e "“‘3 N2y eN

(e) Every language L C {0, 1}* is countable.
True
(O False

(f) The set of all languages £ = {L : L C {0, 1}*} is countable.
(O True

Q/ﬁalse
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Question 2 Ay, c”
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2. Let S = Upen N* be the set of all finite sequences of non-negative integers, where N = {0, 1,2,...}. The case
k = 0 corresponds to the empty sequence. Show that S is countable using one of the following methods. You
may use the fact that {0, 1}* is countable.

1. Construct a one-one function
f:8—{0,1}".

Make sure to explain why your function is one-one.

2. Give an enumeration of S in which every element has a finite position.
Hint. For example, you may organize the sequences according to the value

k+ny+---+ng WI\O-!g! mdf“:“a.
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To prove B is countably infinite:

=2 00
a) Write B = U, L;, where | L;| is finite.
b) Arrange elements of each L; in a fixed order. QL 5 b~ l e ?2—
i—1 0
c) The first element of L, has index 2 | L;]. L4
j=1 W=2 4

e) We know position of x € L.
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Question 3 ce M) zo,.i | 3:;, 2} ..

3. For an arbitrary set X, let P(X) = {A : A C X'} denote the power set of X. Prove the following.
(a) Show that |N| < |P(N)|.
(b) Prove that there is no bijection f : P(X) — X. Conclude that |[P(X)| > | X|.

Hint: Prove by contradiction. Assume f is a bijection. Define Dy € P(X)by Dy = {x € X | = ¢
=)}
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