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Note: Problem set 0 will not count towards your final course grade, but it is strongly
recommended that you complete it to assess and strengthen your mathematical prepa-
ration for the course. It will be marked and a solution will be provided.

PART A (Graded by Nick)

PROBLEM 1 (1+1+1+1+1+1 points)

Let A = {1, 2, · · · , 10} and B = {a, b, c, d, 7, 8, 9}.
(A) What is A ∩B?
(B) What is |A ∪B|?
(C) Give three examples of elements of A×B.
(D) What is |A×B|?
(E) Give three examples of elements of P (A).
(F) What is |P (A)|?

PROBLEM 2 (2+2+2+2 points)

Let N = {0, 1, 2, . . .} be the set of natural numbers. For each of the following functions f : N→ N,
state whether f is (i) one-to-one, (ii) onto, (iii) bijective. Briefly justify your answers.
(A) f(x) = x mod 2
(B) f(x) = bexc, where byc denotes the largest integer less than or equal to y.

(C) f(x) =

{
x + 1 if x is even
x− 1 if x is odd



PROBLEM 3 (3+4 points)

For a string, x, let xR be the reverse of x (e.g., (abc)R = cba) and let xi be the concatenation of i
copies of x (e.g., (abc)2 = abcabc).

(A) Provide an inductive definition of xi.
(B) Prove by induction that (xR)i = (xi)R. (Hint: Use the fact that (xy)R = yRxR.)


