Functions

f-A +B: alnction [ [rom A o B 15 an assipnment. of exactly one element of 7 Lo cach
clement of A. Write f{a) = b.

e, Real lnnclions, arbhday, haphl i cenbimclers, 55N.

A s the domain, B s the codornain, @ 15 a preimage of b, and b is the image of . Range of [

5 Lhe seL {6 C B - da © A{f{a) = b)}.

Two [unctions are cgual il Lhey have Cthe same domeaan, codomain, and assipnment. role.
Example 1. 1. [{x) % on &, or on R

2 f(x) \.-"'F, g(xr) = |x|, and kiz) = (V= 2 Then f=g, but not k.

Soanclimes Lhe domainfecodomain are not specilicd. Then just Lake whatever they are deflined.
e fx) V1o or g{x) = Lf[(1 + =}{(2 - =)

Imape and preimage Let [ - A o B For a subsel € of A, we deline the imape of O as
J(CYy={bc B:3cc C(f(c)=b)}.

For a subset 12 of B, we deline the preimage of £ as [~Y{1) = {e c A: f(a) C D).

Nole Lthal Lthey are sels, always well-delined. eg. f{z) 2. The images of (1,2) is (1,4}, the
preimage of (1,4) is (2, 1)U ({1,2).

We have
rieyae, Fo)ycp
The ecqualion may ool bold.

Une-to-one lunctions

A Tunction is one-lo-one, or mygeclive, il and only il f{a) = f(B) implics ¢ = b for all a,b in the
domain.

Using contrapositive, [ is 1-1 il f{a) # f{b) whenever a # b Bul the definition is casier Lo
check.

er flzx) == flz) =3z 1 7, and f{z) ==f(z 1 1).

ReEmank. (i) Whelher 1-1 depends on the domain feodomain. (i) I A and B are linite and
F:A »Bis 1-1, then |A] < |B|.

Onto Munctions

A Tunction is called ondo, or surjective, il and only il i range equals s codomain. Or ¥ © B,
SH{Eh # 0.
e.p flx) P J{z) = tanx, f{x) =3z | 7. (To check, solve x rom y. )

REmark (i) Whether onto depends on the domain/codomain. (i) II A and B are [linite and
f:A + Bis onlo, then |A] = |B.

A unction [ 15 a one-Lo-one correspondence, or bijection, il it s bolth one-lo-one and onlo. o
Lhal case, for two linile scis, |A| = |B).

Functions with M and U

f{.:"h L) .."1.‘_3:] f{.."h} LJf{.n"igl: fl::.n"1| M .."1.‘_3} C fl[.:"h} M _,I’l[ﬂ.g}.



How Lo prove Lhe st ome?

b f{Ayu Ag)
Jalf{a) = b (ac A3 L Az))

Ja f{a) = bA(ec Ay vac Az))
Je[(fla) =bAac A)) v ([le) = bra C As)]
bo f{Avbhc f{Az)

b f(Ar)L) f(Az2)

r & I g

It 15 casier Lo use plaan English. o

“bC f{A U A;z) implics that there is a preimage a of bsl. o © Aj U A3 Then a © A or
a ¢ Az, which means & ¢ f{A1) or bC f{A2). So bisin f{A1) L f{A2). ™

For the socond one, ep., fz) = 2 and Ay =Ry, Aa =R_.

S UmuB) = Ymuf B, [Hsns)=f"(mnf{B)
It 15 iIn HWSH. Hinl: a © f_l{ﬂ] il and only il f{a) © D

For the hirst omne, a prool:
“for all a, a © 1B U Bs) ill f(a) C By U Ba, which is, f(a) ¢ By or f(a) C Bz 1L is equivalent
to say Lthat a © [~Y(8)) or a ¢ f~Y{Hs), which is exactly a ¢ T80 f1{B).

sSpecial Functions.
1. The ideotity map: [ :A A, J{x) = . Wrile it as [4.

2. Floor and coaling lunclons
| =] = the largest integer y such Lhat 5 < z.
[#] = the smallest inleger g such Lhat g > o

e for z =10, 100, =, 2, 2.0.
I'roperly.

L | 2= [e],[ == |z
2 z-1<|z]|Sz<[z] £z+41

3 [zin] =[] tn|xn] =[] nlorintcgers i (ool true for an arbitrary real munber n.



