Lecture 17: Cartesian product

Monday, October 31, 2016 9:17 AM

Rend Descarte uqu coordirates t» S‘[Iuo‘g 3eome"ké. Nowmla s
e Use 'H\e. tJea o$ n—+ es in rnamxé s‘xr:l's O‘P our L

Llslr'a‘P Courses : |‘L’ "ms Various Columns ; home numlocr*,

location PR

Lst' G‘P movies In hé‘quX %enre , 'L'H:'e , l-cha'H‘\, nr\.’lnq /Clic

Dedinton . Given sds X and Y, the Carlesian ?mJud'

of X and Y, denched l’Z) XxY, is the set

XxY=3 (xy) | xeX  4eX§
where  (%Y) is on ordered - pair , i€ (%4 = (X,,Y,) eXa(:'H«éoohen
A =%, od Y=y .

Sfmilar‘[a we define Xlxxzx =x K, =30 %) | x;eX; for i<isn,
and () =0y T andonly P —x! for L<ign.
Ex. Lot A=91,23 ad B=3a,b3. List clements of AxB,

ancl BxA -

Solubion . AxB=3(F,2),(,b), (2,2, 2 b)§
BxA=5E1),@,2), (b,1), 2%
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Lecture 17: Cartesian product

Monday, October 31, 2016 1:48 PM

(Ve paic cach elemeit A A La all the elemerts of B.
In the above e,xqm‘)le, Yon Con See That (A xﬂn (%x-/\\:gz.

Ex Let A=%4,2% ond B=134,2,4%. Find (BB 0 (BxA).

&LWI'T;.“ 4 o s =
AX(B = %_(i,i\ ) (1,3\ ’ (i,q’), 3 o ® =
CZ n:L\ p) (2'13) P (?-,‘ﬂ 3 2 ¢ 0O o o
| ¢ m = o 0O
BxA = %@-11\ Jci)l) , @ *» o ©
| 2 3 4

3,0, 3,0,
(.41 i) ’ (41 ?') 3

BxB) A\ (BxA) = @, D3 ®

Lemma . (AxB)n (CxD) = (AnC) x (BND)-

Pt . e ExB)n (CeD) <= xypeAxB A (x4)eCxD
,\DH-—-—E-_E’;‘D._,. & xXeA N YD A xeC A YeD
| :’;,',"_’.-,:::?%;.__‘». = éefr A ‘XeC) A(ﬁe‘& Nae‘D]
S Ay Y, L
-—Big- J febersechion &= xeAnC & 3G‘BAD
.~ & (xyhe (AaC) x (BAD) - W
(,Oanm‘nca : (A xB) U (CxD) is not necessaril eclml'l‘o (AuvC)x(RuD).
(g 23 wof [T 7
o
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Lecture 17: Cartesian product and counting

Tuesday, November 1, 2016 8:39 AM

quecl an caour‘ l‘n‘{‘w{‘ion o‘P Coml(‘nall‘ly 0£ fin&z Se",LS, 80(& can

see that |AX'E>‘ = |A] B ? A ond B are Pinite sets.

m [ ‘.
=
| R

CA o —

Ex. In the followsing pictures in haws mang :omés con ae. gp From
X to Z by possing only once.
1 a

Soehin. e can “label” each poth x@g?z
with on element of  §1,2,33x 0, b% . And any element:
oF 4,288 x$a,bf & a lbel F o poth . Sothere s @
’mad:chcna“ (the fechnical form is bijection os we ill leam
laber) betuween e possible paths  ond elements of $128x3al}
So there are & possible paths.  ®
The key qoint in the abme cxamle is the fallosing:

e obben coutb objects by Piding o bijection betucen them

od o more Fanilisc set. A set ohuse condinality is akready .
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Lecture 17: Functions

Tuesday, November 1, 2016 8:53 AM

’;De‘?- inrtion ) 8 Punction carries 'Hme,e fPfeces o1p' fn‘?a‘mm'['Lbn:

oo sets: one s calld domain and the other is called codomain.

. A m‘e : assigns a Ulnfg'ue elemen*l' o‘P Coclomdn '\:o e,o\ck

element of domain
e either conite ‘P: X —Y and then S‘mc:\%a its mle,,
|
x p— 1°ex)

Mouw hove c,oor\o.ecl with a lot o;\Z -Punc'\'l'ons in calculus , but in an

inaccurote cony. n the 'ﬁouow\'na examPks we will see sme
ot these inaccumcies.
Ex . Is the iouocofng ox-?unc{-ron?
ER—R., fan=1 .
Ansawer . No, ® & NOT defined 0 =

‘Ba chmal‘r\g its domain , we con cuUress this issue:
2 Rait — R, Ferr = i/(X is a Sunchon.
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Lecture 17/: Function, composition

Tuesday, November 1, 2016 11:46 AM

Ex s the hllowing o Punction?
ER— B o=
Answer . No, it is NoT. It assigns 0 4o O cohich does noT
belong o the codomain R . m
By chonging the codomain we con address this (ssue:
ERR, fma=%" is a funchion
Ex. ls the ﬁallooofng a tunchion?
PRI R, ooy @ gl
Answer . No, it is NOT. This vruk does NoT ossign o Unigue

element o odoman '{'a, let s Sa«é, 1. e have (ij_)ii_
|

Ckomarng the codomain can resolve this issue:
( -'f': ‘IR+—P'R+ ) vgcng if 32=?( ) s & Punciw’on.
In %w:‘l‘, in this cose, £. ‘{]l-r—»(lk-‘-, Py — R .

Com‘PoS("TIGY\ 01‘2 'FUHC'l'lons Let x_,\( ond Y__' 7 be

'l‘ooo -‘eunc['lcms SUL‘HDOS?- COc[ohw\lh 09 'ID- I's e.qtml ‘l:o the domain
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Lecture 17: Composition of functions

Tuesday, November 1, 2016 12:00 PM

of 9- Then e can form o hew +unchion called the

Composibion of § and ’ % —— £oxy
T 9 RS
dencted by g AN Iwe
omain o of = Domain o Z JGeo)
° i %P P o (goF) oy = g (F o))

Codomain o2 9ot = Codomain of g
Rule o 9o = x | g(fon) -
Ex. Let £ R\$§ —R, foo= 14 . Find L4
Answer. [t does NOT make sense o falk about fof
o codomain of £ is noT equal o the domain of £. m
This ssue. can be resolved by changing the codomain ot f.
Let £ R\3§ —r R 3}, Pon=74 - Then
fob - R\ —» RS . @oﬁ) (v = (Fex)

=1 _ 1 _«.
fey 1/

Remark. . :?-.ffl % not €nluml H I R>R, Texy=%
Qs ‘H\e% have dl%ﬂf‘r (Co) clomo\fns-
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