Summen 23 Math 0 Backqround « Netat ion
Suks

Tha basic obje.d's o) oM mathemakics ane seks. Puk simply,
a st B o colleckion o‘t ob";ds Gin Ahis  cowse, we will
only considun seks o numbeas)

An example of o gtk i Hhe sek of oll read numbers,
which we denote R. We may +think D’L R as

o number line. < >

Anctht example W the suk of integera, {24,003,
which conkaing all positive and M.aaiu'w. “wholt” numbd.
TN$ “* V) dLV\b'lLd Z 5 (we may wsL Z i we do#lgmamnfﬁc -‘wnuh‘am\

We will nudk o considert subsers of R, which we can
denot, in seveal diffenud wad. For this clasdld, we
wil we intowal notakion. we can Hhink e
intvued  notation visually, wsing e number line.
For example, SUpPPoFe we womk to hink about Hu
sk o‘( sh‘ic:l'h1 Pmi+ive ol numbrd e, Hhe P |
numbs greoh than 0. we spresent +his visuplly:
1 4 -ip1a3 .-
< 4 ';—I—M
(0,00)
usiﬁam ppen circle at 0" 4o snify thek we o
excl 'V\QM wlue . To translale s o interval notakien,




we considsn e endpoinks of our intrvak (if oun interval
oA on Jovewen 4o the righk[in Hhe positive direction, we sy
thot “infinity” (00) is the endpink). Then, we choose

ether (panentieses)  the endpoint is excluded {rom tusd
or [squane bmckets) i it is includeol. |nfinity always gets
porerdiases, sinet @ R Cinfinity s not o mamber of 4 sek
oA real numbers). So, Hnis intewal is written (0,@)

Lels considin 0. more complicaled subsct of R: suppost we

want oM+ numbers Uss thon or equel o -5, and.
we olso wott te numbes  greatiA than 3 but Uss than

7. First, we con drow o pictw.

-5 -512349867%9

9 - 32
Notict thok Hhis subsek acA—qulj 2 separatr
ntowals. Lets staxt with the red. Sinet Hhis intowel
eclinds Aforemen in tha negakive direction, we say +he
md.foini' S —eD, 30 We weite +Hre intuwol o (—co,-s'j)
remembMing 1o use square brackets on the *6 sint
it is included The blue intswval s (3,7), whow we ude
panenthuses on each endpoint sinik neHhes ane is included.
Finoly, t0 describe the subsct, we needk 9 pin +he two  intewes
Togethet. This is coMad ¥he ‘wnion”, for which we st the symbol
‘0. So oun stk is (F00,-5]v(3,7)



The «(’ir\al. exomple we'll considun for now ia the {slowing: suppose
we wank 0 describe the st of all neal numbers exupt for the numbn
2, anol we wamk to dp so using intewal notakion. Lets daw oun numbn

ling: « _é'; —_

PRI 4 o 10
We have o write this a8 the union o, two sepanate intewals:

(-0, 2Yu(2,00)
(00 &) ercompasses evany number (ess thon 2, buk excludes 2,
whilh. (2,00) contains oMl the numberns 3'?0:&1\ thon Q. So Hhase
two intenads fogethen contain eveny ral number exapt &
which is exacHy whot we wamted..

Functions
In this cownse, +he rason we cone abowk seks is 4o help ws
discribe functions. A function , which we can write ob
:A—B |, » a magping betwern two suts.
We coll A, +he sek of) inpuls, +ha domain of the funchion f
and B, He ek of owlputs, the range of the funchien.
In +his class, +he domain and fonge dl) any #md-ian
will be either R, or some subsck of R.

In wovdd, we sy that Hu domain ofa -@md—im §is "ol rea
numbd exupt what £ s undefined®. Bt when is a
function undefined ?




A function §() is undifind ok o value ‘& if :

o f(a) wownld involve divio‘ing by a0
o f0) wowld invdlve ‘toking an "een root (guw root, 4™ rodt,

of a M.gab'ue numbn Moot . e
* @ wonld involve toking the loeam'l-hm 44 non-pusitive
nuMbyt.
Examp s

o = is undefined at x=-3, sinw f(-3) would be %

ond dividing by tuo b not allowed. Jo the

domain b (00, -3)v(-3,c0d

e Vx-6¢ is wndefined when x-06 is N.aniive- S 4he
domain will bt givcl\ by xX-6=0, ¢1u.iva-hntw,
X2l . Put into interval notation, we hone

Lé, o)
o «x432-2 : ;
2322 s undefingd whan 2+ s nagqative AND
et whan 3+ =0

% tha domain n givenby A4t >0, e
A>-l ~> (-llw')



