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Functions: Example 2

• Is this a function
• One-to-one (injective)? Why?
• Onto (surjective)? Why?

a1

a2

a3

a4

b1

b2

b3

b4

! "

!"#$%&'()$*$+,-./(0-)

!"#$%1 '()$2"$+,-./(0-
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B2

B5

BD
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15

1D

1Q

! "

!"#$%&'%() *+#%,%-.")/+0"#

1'$%(2 *+#%&'%-.")/+0"
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A2

A5

AD

AC

12

15

1D

A B

E 7=#*F<=#A#G+&)*<%&
E H&( I*%I%&(#J<&K()*<L(MN#OFPN

E H&*%#J=+,K()*<L(MN#OFPN
!"#$%& '()$*$+,-./(0-)

1-)#$-2-,3$%. '()$($+,-./(0-
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A2

A5

AD

AE

12

15

1D

1E

! "

F 7=#*G<=#A#H+&)*<%&
F I&( J*%J%&(#K<&L()*<M(NO#

F I&*%#K=+,L()*<M(NO#

Thus, it is a bijection or a 
one-to-one correspondence
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Exercice 1

• Let !:! ! !"be defined by
!(x)=2x-3

• What is the domain, codomain, range of !?
• Is ! one-to-one (injective)?
• Is ! onto (surjective)?
• Clearly, dom(!)=! . To see what the range is, note 

that:
b" rng(!) # b=2a-3, with a" !

# b=2(a-2)+1
# b is odd
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D .=&)(#*F(#,G&'(#G&B#*F(#)%B%0G=&#G,(#B=HH(,(&*#@="("4#
,&'@fC#! ! C4#J(#)G&#)%&)I+B(#*FG*#f =>#&%*#%&*%#
@>+,K()*=L(C

D M%J(L(,4#f =>#%&(N*%N%&(#=&K()*=L("##O>=&'#>=0/I(#
GI'(1,G4#J(#FGL(P

f@?2C#Q#f@?5C#" 5?2N7#Q#5?5N7#" ?2Q#?5 R9<



!"#$%&' $()*+,(# - .(/*(01(,#234#562- 278!9:;8!.8526 <=>),(*( .*,+)*+,(>

9?(,)=>(#5

@$(*#! 1(#A>#1(B%,(
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@8>#! %&*%#C>+,N()*=O(DM
@8>#! %&(F*%F%&(#C=&N()*=O(DM

@By changing the domain and codomain of f, f is 
not even a function anymore.  Indeed, f(1)=2"1-
3=-1# !
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7*#R%TT%B=#*QS*#! <=#S#%&(F*%F%&(#R+&)*<%&"################################
U8;
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Inverse Functions (2)

• Note that by definition, a function can have an 

inverse if and only if it is a bijection.  Thus, we 

say that a bijection is invertible

• Why must a function be bijective to have an 

inverse?

• Consider the case where f is not one-to-one (not 

injective).  This means that some element b! B has 

more than one antecedent in A, say a1 and a2.  How 

can we define an inverse? Does f-1(b)=a1 or a2?

• Consider the case where f is not onto (not 

surjective).  This means that there is some element 

b! B that does not have any preimage a! A.  What is 

then f-1(b)?
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