
MTH 309

Additional Problems for Sec 2.3

1. Let A = {0, 1} and let A∗ be the set of bit strings.

f : A∗ → N
f(w) = the number of 1’s in w

Find f(110100).

2. f : P({0, 1, . . . , n})→ P({1, 2, . . . , n+ 1})
f(S) = {x ∈ {1, 2, . . . , n+ 1} | x− 1 ∈ S}
Find

(a) f({2, 5, 9}
(b) f(∅)
(c) f({0, 1, . . . , n}

3. f : P({1, 2, . . . , 20})→ P({1, 2, . . . , 21})
f(S) = S ∪ {21}.
Find

(a) f({2, 5, 9})
(b) f(∅)
(c) f({1, . . . , 20})

4. Let f : P({1, 2, . . . , n})→ {0, 1}n
f(T ) = w1w2 · · ·wn where wi = χ(i ∈ T ) for all i ∈ {1, 2, . . . , n}.
For n = 7, find

(a) f({2, 4, 5})
(b) f(∅)
(c) f({1, 2, 3, 4, 5, 6, 7})

5. Decide which of the following are functions. For those that are functions, find
the image (i.e. range) and determine whether the function is onto..

(a) f : {1, 2, 3} → {2, 3, 4}
f(1) = 3, f(2) = 4, f(3) = 4
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(b) f : N→ N
f(n) = n+ 3

(c) f : Z→ Z
f(n) = n+ 3

(d) f : N→ N
f(n) = n− 3

(e) Let A = {0, 1} and let A∗ be the set of bit strings.

f : A∗ → N
f(w) = the number of 1’s in w

(f) f : Q→ Q
f(p/q) = p

(g) f : P({0, 1, . . . , n})→ P({1, 2, . . . , n+ 1})
f(S) = {x ∈ {1, 2, . . . , n+ 1} | x− 1 ∈ S}

(h) f : P({1, 2 . . . , n})→ P({1, 2, . . . , n+ 1})
f(S) = S ∪ {n+ 1}

(i) f : Z+ → Q
f(n) = 1/n
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