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* Braccisen -.,-I'u' toch class
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) 3“')‘) ‘l‘ yov wish
Goa:  Thmk c.lwl:, oand &3"_.'_

Kup fo Success: Ba&nu. o ractice |

F

. Do it "‘P’"t o selve tutry 'mbla._
. Bdt, attack a.l\o' Tham.
You shwld be cmfidal yor answers

ave cevvect.



“GU Con We b Ctn'taht? @

"Hove  potiemce o chel all datelks
Gf yoor  Sslutivn Caufo"g) sever |
towes,

' Buem i’o— step is net orth
ui'ut\\s dom, Check b oin yeur head.

*Tnkee with your Solution. Ast:

- Whith steps  ore nu-mu:,?

— Dees & stl werk if I mbe
,Snu.“ c.'\anjt.‘s?

= Am T usmg all He gven infomution?

!l,—_-—? ~ Does uj.iohhn make Stuse with
respect to smdll examples?

]B.-‘ A\ Ultﬁ."j impftant to kw uhm Vou
have !wm\ o correet selutwm,



®

Mam) matlematical S‘l’dtmnts, Some trve

Some false.

éf: (.QTl\tu. ose mf-hh':, MJ Pﬁu

fuwmbers

(2) There iS a ’m:,z,;t mhgw,

(3) Gnan the Pregram:

Collatz (n):
I ney tan hilt
It nis even Thn
C-lh:l't("/,g)

s
y ‘C-lldt(sﬂ +1)

Foc each in*l'l,:lr' nz1, Co"d!(ﬂ)
halts.

O Calda(3) > Collata(o) &5 Colles (s)
Collata(le) » ... B Collatz(1).



How cam we tell which statements @
are trve and whah are flse?

The 0"'3 e wth @ figorous  Mathemshica |
araumut ) we call these af)uunf.s Fﬁ:é

Think 1& fWOf as o Ffoamm which INVG
Pﬂ.c se ond M£C|nuf¢o-l illS'lYuctimS ‘FM‘

Understamnding why o stetesent iy true,

When we kuw o statemamt iy trve becavse
we have -fu-) 'Y r!uf' the statement "
colled oo theorem .



Sets S

P

A set is a collection of olajed'.s

fx: ‘ EmFl-bse‘\' ¢
{ h 3 5-173
- 512 %, ..,llooog
*{a,b,c,,..’%g

£4, 03 6,33 3553
' i'l 7‘1 3} § &
' Raa“: +we sets are 6300{ i” ‘ﬂu.y
contam the same objects.

—F &_\I-s Ja net "I"u!mbtfu
(:) order { h35, 73 = { %% 13

Qmipbely {3357+ 1435,



Set Notation @

‘M““h“S“"E S € {',3,5}73’ Cgi3s 74

- Union :
= p ~

4 g
AvB= x| xeA o xeB}

Inl'u.szd:mn .
Or

A B
AnB = {xlxel\ and x € B}

. Sed ence’
st/ DR
A B

A-B'-:{x'xeA and x#B}
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‘Conbamment: It A and B are sets
ond eoch element of A is alse
on element °f B, then A s &

Subset of B.

@ ASR

Powerset: TF A is a set, The

ng_ o! Al is the set whose
al

elements are " Subsets o( A

P({ S 1,"3) = {d, fﬂjil}lfqz
EIIZ;, {Il‘i)’ iz,‘fi’

{l,z,q}}




-Cocdmaly TP A is a fmile set, ®
then A is the number of tlements m A.

\21)3)%73\ W]

|4l : 0
'ia,b,...,e}‘r- 26
|P)| =7

- Complem entation Rebive Yo a vaMiie
U the complement of o set A is

+he set U-A.

x

E‘{x\xeum x,ng



!hfﬁ‘l I'P A and B Q.re -F-’Ifut( .Scﬁ)
ten  |AuB]| = |A]+ 8] - |AnB|

5_25_: 6 A=ff,2,‘l,73
c B=£2,3,5'i
A g A”B=f';3,3,‘l,5‘;7}

Ang=§23
© =lAvBl 5 JAIBl- 1AnB)< 4¢3 12,

M: Let B S - A-R

) 52_‘ A"B, and
S,=B-A.

Note tht |AuB)- [$.]+1s,)+]s)

Al = s +|s,)
lBl - lsgl +,53|
|Angl: |s, |

Tlmdut. |Al+]6) -1An8| = |S,'*|S‘I+ISJI= |AvB| 5
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\:Ar tesSiom PuJud’,

i Giensets A o B, the

Product of A aud B, writtew AxB,
s The st o ordeced pais

whae Lxst elt.is m A and wluse
second elt. is in B

AxB = {(a,b) l acA ond bij

&x: A={o.,l=,c3) M 8=§1,21

AxB = f @), (2,2), (),
(b,2), (c,0), {c,2) 3




do) Gven sets A Ay .. A, the
praduct A xAyx-xA, i

A."Az*‘“"An: {(n,,a,, ...,a.,)\ V_) &_j*A_a
Nee: |AxAzxxAn|= A8, - |a,|

df  Defoe A" W5 UAxAxA

F{)nd:.mns N twes

oef A fnctin £ fmaset A to e

set B assiqns t ah aeld an
tlement beB. We W wr'te

f:A—>8.
Wts@31ht“h‘3°__§ti\0f4rs
A and the Codomam of § is B.

flad=1
) B
x 1 3 f:3



dl A factn F:AoB is an
in‘,ed;ton (adJ in'ccbw_) i'.f

foc all G ,8, €A wth 4, ¥#Q,,
we have 1('(0\.) # (a,)

b -
RS ﬂ S an MJccbbn
F 'ﬁ S et a Suryection
A B

of Afmckwn f:A-B is a surectin
(. sogetve) o forgll beB
there awists 0eA sueh That flo)=b

(Byoalontly,  VbeB JacA f)eb.)

T

'F s a Sur)a.&-‘on
.F R £ ) _I_'ji i}\jichQ



D
Mitia

def A fuctan F:A>B is o bijecton
(0dj- bijective) if it & beth injechv
and Surjective.

E__;E
'P i3 G Lij!tb-‘on

AT B
Noke: T8 A£:ASB is o Smdiee
+ injectan,  |A] < |8]
. sutjectim, A 2 18]

- bijecton,  |Al= |B]

Ths B ochally very vieol.



An Iratron: How lasge s T possrset ?

Tam Lt n20 ad U= 42,3 There 5 a
bijectrm from AU to fo,13"

#: We construck o bijection, £:P(1) - fo13"
O Fx o set AeP(u); we chese a value -F(A)efo,i]"
as follows. B, defmbin af ﬂu), AsU
For eech 1<12n  Jdefume
Y 3::
on) we chose f(4)= (x,,x,, -~ X, ).
O Now £ is mpectve: if A A, eP(U) o A#h,
Uen A and A, disagree on the membership of

sont. JeU. Home, $4) ard fA) difler i
the jth coordnate, so £(A) % £(A,).

) Abe, £ is surjectve: i (x, s Yk fo,:l.}", Then

ve set A=£J |Xj=1} and wihe ;(A"*(-ﬂ::'n)
©) Theeefore, £ is bijectve . L
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Consider am mteger nz21 aad e
uaNeLse u s { ,?,.., n}.

ckﬁ A -&u:\g AeP(U) of subsets

Of U s Pairwisc. i'n'bmctmﬂ
'; ‘For Cach par A Be A,

AnB # ¢,
(Ezuwdntl:,, ABeA = AqB #¢)

D_m_ 1¢ .A_Ed)(u) 15 parwie n'rbtmt-hj)
then “‘ll = .,Zn-' .

Note: T# Jl-‘{AS'L(l 1¢A} then
A s paivwite i‘n'hrmtmj and M.I‘:-ZM



i)

1}\: I-P AQ@('U) 1S ?m’rum. intasectmjj
Then Lﬁ_‘ﬁlﬂﬁl‘

Ef: Lot A S P('M) be o pairwise mtmn&v

-pamlj, Let k-"‘-.'l,ﬂl be the number
of svbsets 0{ U. Because -(E—)'-'- A,
c_omfleuab«tim grevps the suvhsets of

u to "/;L c,mt')'embntatj Paﬂ‘s Bec.ugg_

.A [ P.:ruise inbumi-.md , A Fncluhs

at wost one set fum aach t‘anpknhhry
Pair, Tl'umfﬁl’- |A) < ko = 27 .

Ex: n=3, U=§1,2,33

Pu)- =3\ A
Lh%d 1,2 3



