AlgebraicConsiderations

P Show f:U60 " defined by f(X)= € isabijettion
<Note: U ‘reeastothepositivered nurbas
PLet'sshow fis1-1:
< Spposef(x)=f(y). Then
<T&ingthenaurd logof bah sides In e=In e
<whichinplies x=y
PLet'sshow fisonto:
< Sed you *. Wewishto find x0Usuch thet f(x)=y
< Slve e = yhy tekingthenatural log of both sides
<lne=Iny 6 x=Iny,
< fwecantakethenaurd log of ay positivereal nuber)
PThusfisabijetion

ANote on Proving a Function is 1-1

PHereisour orig nal definition of afunction being 1-1:
<fA6Bis1-1if xOy6 f(x)Of(y)

P AN equivalent definition usesthe contrgpositive of our
definition (in red) above:
<fABBIs1-1if f(X)=f(y)6 x=y

P Since gproposition islogicaly equivalent to its
cortrapositive,we mg usethe cortrgpasitive a our
definitionfor 1-1.

PThis iswhat we did onthe preceding andfollowing
slides.

Your Turn!

P Showthat f:Z6Z defined by f(x)= 5—xisabijedion

<Weneal toshaw thet fis1-1and onto
PLet'sshow that fis1-1

< Spposethet f(x)=1(y).

<Than5-—x=5-—ywhich inplies x=Yy.
PLet'sshow tha fisonto

<Ld ybesomedemat of Z

<Wewat tofindsomedamat xd Z suththa f(x)=y.

< Slving5— x=y,gves x=5-y,ad x0Z.
PSfisabijedion

I nverse of a Function

PUnder wha circumstances does afundion have
aninverse?

PThat is, when does a function f:A6B havean
inversef:B6Asuch that f='( f(x))= x?




I nversesand Bijections

PA function f:A6B hasan inverse f*:B6Aif and
only if fisabijedion

POntheother hand, supposeyouwerewillingto
have an inverse defined nat on all of B, but on a
subsd of B
<Whichsuibse?
<TheRanged f

PUnder wha circumstances canyou find an
inversely resridingtothe range?
<Ifthefundtionis 1-1

Squencss

PA sequenceis anordered col ledion of objects

PIt’ s atuple without the parentheses

Pbut it can befinite or infinite

P Sequences donot alwg's start with element 1;
they cang art with their Oth elemert, or 2nd
demet, dc...

PH ereisafive element sequence:
<@,8,,38,a,3

PHereisaninfinitesequence:
<a,3;,3,a;, -

Formulafor a Sequence

P Sy meimes sequences are given by aformula:
<a =k*-2 fork$1
<seqence -1,2,7,14, ...
< It’san infinite sequence

P And sometimes we are given asequence and are
askedto find aformulafor that sequence:
<1,36,10,15, 21,28, 33,45, 55, ...
<Butthet’s atqic for another day

Sumof aSequence

P S mdimeswe re goingto warnt to add together
thetermsof a sequence

PIf a, a, a, a, ..., a_isasequence, thenwe write
thesum of this sequence &s:

Termsto
<gta,ta;ta,t..t+a be added
k
_ 8 Ending value /)k >

a a

Indexand starting value \>| =1
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