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bijections! n stuff.
(they also want you to use some calculus...)
here's a croissant. i am hungry.
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1] Which one of the following functions is a bijection” Explain. g ‘ b\ - B S\M\) ﬂf‘% Q_——D (\/“3(5 w,?] L éb\j x,(,_]" \j\
fRE=R wt o« \“fcf““l'
flr) = 2% Ty e Wy, ner fuey,
P ot omp )
Wi Y < 20
3
ca (s |2\

’? o Byt i ¥ 4 G te Cuc\‘NIJ\X
et N pe \Edﬂaﬂ»
54, X()\H) (sae © 20,50 w )
R e [ s o
_r,ll:..l':l Y {
H > \.'sa.'ng.

Y e W ol ) (e 1y € Tod)
‘(‘Lv\ \'“. b = 1-.(_\,).
0‘) SJ(*(‘(-K' Led Y 4 (lgl‘@

Lt = Sy o o)
hEoE Teo g(,.\a v _.\j'
W= 0ot Ny !
n IS wt \l()'. ‘\(4) - h(\\__ \

L A O A PR ACU I NovEd G ol a7
ot \"‘.\Q((:n\,
SCR AR N
oty ek W2l OF g6, T el be i Cae i

R ERRIE P

Ged \“'\] Suce 1,‘)30.
Cowles *EY o) %o Y-

2) Using desmos.com investigate if the following polvnomials are injective or surjective,
Please note while desmos (or any other graphing tool) can be helpful to make a good ob-
servation it is NOT a way to prove any mathematics

claims. No proof based on the graph
will be accepted in this course. This exercise is for ohservation only.
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3) Can we say any polynomial of an odd degree from B o B
polynomial of an even degree from R to [0, 00) is surjective?

s snrjective? Can we say any

You might need some caleulus and the Intermediate Value Theorem, if you are
not familiar with it yon can skip it.

Every polynomial of odd degree is surjective.* Intuitively, polynomials of odd degree "span” the
whole y axis; every horizontal line has to intersect the graph somewhere.

Polynomials of even degree from R to [0, infinity) need not be surjective. Take p(x) = x*2 + 1 for
example: this never reaches 0 (which is in the codomain), so this isn't surjective.

Formal proof of * using the intermediate value theorem (VT):
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1) Comsider the following functions: f:E 4+ E=E, fim)=(2m,m—1)and g Z=xEZ =+ T
Clmon) = |m.nl

(a) Is f injective? Explain.

M0 - gﬁfm)
(b) Is g surjective? Explain.
Nae!
(e) State the domain and the codomain of f@.r. and write a formula for this composition.

(d) State the domain and the codomain of f o g, and write a formula for this composition,
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