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Question 1. 4. let A = {1,2,3}and B = {a, b, c}. Compute the set A x B. Write five different
relations which are subsets of 4 x B, and they are functions from 4 to B. At least one of them
must be injective, surjective and bijective. Can the set A x B be a function f : A — B?

Question 2*. let A = {1,2,3,4}and B = {1, 2, 3}. Determine whether the following sets are
functions from A to B. For those that are not functions, state everything that is preventing them
from being functions.

(a) fi = {(L4),(2,3).(3,2), (4. 1)},
(b) fz = {(11' 2)! (31 2)1 (41 2)- (21 3}}-
(Cj }F3 = {(11' 2)- (2: 3)- (41 3)}-

(@) fo = {(12),(2,1),(4.3),(2,2)},
(e) fs = {(1,1),(2,3),(43).(1,2),(3,2)},
() fe = {(1,3),(2,3),(4,3), 3, D}

Question 3. For each of the following functions determine, with justification, whether it is
injective; surjective; bijective; or none of these.

(a) f:N* - N*'n —» n® + 2n + 1,
()g:Z = Z,nwn*—2n+ 1,
(h: R > Rx = x2 — 2x + 1,
(d)k: Ry = Rog>0,%% — 2x + 1.



Question 4*. LetA = {1,2,3,4},andletf: A - A, g: A - Aandh: A — Abethe
following functions.

{(1,3),(2,1),(3,4),(4,2)},
{(1.2),(2,4).(3,4).(4.3)},
{(1,2),(2,2),(3,2),(4,2)}.

f
g
h

(a) Determine the range (or image) of each of the functions f, g, h.

(b) Determine which (if any) of the functions f, g, h is invertible. (Note that
invertible means having an inverse.) For any that are, calculate the inverse.
(c) Calculate the compositions fo f,fogandgo f.

(e) Calculate (f o h) o g and [ o (h o g) and verify that they are equal.

Question 5. Let the functions f(x) = x2, g(x) = x + 1, where x € R*. What is the range of f
and g. Are [ and g invertible? If yes, calculate their inverse. Also compute f o g and
gof.fogtfof ' flof,gogt.gt0g.



