
DefAfunction f:AtB is
1. onto (surjective) if

*beB jaGA:f(a) =b

=Abe B, something in Amaps toit
=Aba B, b shows up in, I now of

table
=codomain:range
2. one-to-one (injective) if

1:1

xa, a2(A a, faz =7f(ai) ff(az)
=XbEB, atmostIthing in Amaps to

it
=AbeB, b shows up in

<1 row

oftable

3. a bijection ifbothontoand lil

vbzB, exactly felt. of Amaps to it.

I: not1: 1

/



How do we prove thatf onto //:I?

o
wiS *beB JazA: f(a) =b.

=if beB thenat A:f(a) =b.
- -

Step1:Suppose thatbyB.

Step2:Show thatJaGA:f(a)
=b by

constructing a sitflab
=b.

-

ex recalls:2-1, S(x)
=x+1.

camonthenew did I

get it?
b-1.

pf letbe 2. We need toshow
that7at:sca)=b. Consider
a

=b-1.at2 and sca) =b-1+ 1 =b,
-S needed. I

This is an example ofproof by
construction.

notonto:

WTS <(*be BjaGA:f(a) =b)
=Ib =B)=b



constructbEB s.t. nothing in Amapsto it.

exf: RGR f(x) =xnotonto.

Roof consider b = -1GIR

fat: f(c) =a def off

XatIR:f(a)>0 prop. of

FaGR:f(a) fb b < 0

2 1
invalid proof thatI is onto:
LetbERR. WTS thatJatIR:f(a) =b.

qars"cameER, b ER.

nexttime:1: 1

proving:A+B 1:1 P

WTS Va.,az zAa,faz =f(a,)** f(xz)
directproof:
1. assume a,,amEAand afan
2. Show thatflaili flacl

contrapositive: Ap
1. assume a,, az 2Aand f(a) =f(b) t
2. Show a=92 E



*S:2 - 2 S(x) =x +1

claim: S is 1:1
-

Proofsuppose a,, azt 2 and s(a,) =S(a2).
-

wiS a=a 2.

a, +1
=

az +1 def ofS,
assumeds(a,) =S(q)

a=a2 algebra
Irecall)=

set 2minus

&>f:R1503-RR f(x) = +1

domain:real is excepto-of
M

caim:f is 1:1 hole at0

groot:aiming toprove the contrapositive,u
assume a,az RIGO3 and flail=flaz).
WTS a=Gz.

at+1 =1 +1 det off, f(ai)=flaz)
az

t
=az algebraal

9 =

az

D



A

~ [Xa,az =A:a,faz =f(ui) ff(az)]
=7a,,an tA:[(a,faz =(f(a) f f(x2)]
=Ja,,a27A

:a,faz nf(a)) =f(az)

( -(p =3q)
=p1xq)

exists a, adifferentbutf(ai) =f(az)

agrees with our idea ofdisproofbycounterexample! claim:
-

=>f:Me R f(x) =

x
2

not1:1

proof:leta, =2 EH, az = -2 71R.
f(a,) =2=4
f(az) =72)2 =4

so a, faz ef(ai)
=f(az)

Note:to prove of a bijection, prove both:

f onto
f 1:1

we did this for s=(x+1).


