
PShow f:ú6ú + defined by f(x) = ex is a biject ion
<Note:  ú + refers to the positive real numbers
PLet’s show f is 1-1:
<Suppose f(x) = f(y).  Then
<Taking the natural log of both sides:  ln ex = ln ey 
<which implies x = y
PLet’s show f is onto:
<Select y0ú +.  We wish to find x0ú such that f(x) = y
<Solve ex = y by taking the natural log of both sides
< ln ex = ln y  6  x = ln y, 
< (we can take the natural log of any positive real number)
PThus f is a biject ion

Algebraic Considerations

PHere is our original definition of a function being 1-1:
< f:A6B is 1-1 if   xÖy 6 f(x) Öf(y)

PAn equivalent definit ion uses the contraposit ive of our
definition (in red) above:
< f:A6B is 1-1 if   f(x)=f(y) 6 x=y 

P Since a propos it ion is logically equivalent to its
contraposit ive, we may use the contrapos itive as our
definition for 1-1.  

PThis is what we did on the preceding and following
slides.

A Note on Proving a Function is 1-1

PShow that f:Z6Z defined by f(x) = 5 – x is a biject ion
<We need to show that f is 1-1 and onto
PLet’s show that  f is 1-1
<Suppose that f(x) = f(y).  
<Then 5 – x = 5 – y, which implies x = y.
PLet’s show that  f is onto
<Let y be some element of Z
<We want to find some element x of Z such that f(x) = y.
<Solving 5 – x = y, gives x = 5 – y, and x 0 Z.
PSo f is a biject ion.

Your Turn!
PUnder what circumstances does a function have

an inverse?
PThat is , when does  a function f:A6B have an

inverse f – 1:B6A such that f – 1( f(x)) = x?

Inverse of a Function
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PA function f:A6B has an inverse f – 1:B6A if and
only if f is a biject ion

POn t he other hand, suppose you were willing t o
have an inverse defined not on all of B, but on a
subset of B
<Which subset?
<The Range of f

PUnder what circumstances can you find an
inverse by  restrict ing t o the range?
< If the function is 1-1

Inverses and Bijections
PA sequence is an ordered collection of objects
PIt’s a tuple without the parentheses
Pbut it  can be finite or infinite
PSequences do not always start with element  1;
they can st art with their 0th element, or 2nd
element, etc...

PHere is a five element sequence:
< a1, a2, a3, a4, a5

PHere is an infinite sequence:
< a2, a3, a4, a5, ...

Sequences

P Sometimes  sequences are given by a formula:
<ak = k2 – 2, for k $ 1
<sequence:  –1, 2, 7, 14, ...
< It’s an infinite sequence

PAnd sometimes we are given a sequence and are
asked to find a formula for that sequence:
<1, 3, 6, 10, 15, 21, 28, 38, 45, 55, ...
<But that’s a top ic for another day

Formula for a Sequence

P Sometimes  we’re going to want to add together
the terms of a sequence

P If a1, a2, a3, a4 ..., ak is a sequence, then we writ e
the sum of this sequence as :
<a1 + a2 + a3 + a4 + ... + ak 

Sum of a Sequence

In dex a nd star ting va lue

E nd ing  value

Term s to
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