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Qoo © GV precis? and prauable Stwchwves
o patterns and medels .

Two 2y aspects -
« Make precise denitons (using sek thaemay)
» Bove hawvems aloodt | nterackans

Ex. Def: N=%.,2,34,...3%
= freal numbea= aumbes on
number \ine
2-:?'-‘/‘2/'(; 0_)\)2;, -—«S

Notadisv - |

« 3¢ meons " 3 s an element of Z."

+ 2.5 ¢ 7 meons 2.5 (s not an element of 7.

- (€ A, B are sets,

AUBR =things in A and(or &
= %X‘- xeA or xeB®%
T 4
thing (0 3¢t @dition an thing (n RE
c ANR = X XeA and xe B%

“Thm " Division widn vemaader makes sense for N

Theorem + V& 9o € N, then theve exsts o paic
of NN - negakive integess T SVCh Hhat
0 < C<£q and p=gNn + .

Froot = ((dea’ 4o Rad n we wvok twe \ogest pavihiple
oF g thak's less thaa or equd 1o p. v (s fhan
WMok 15 leftover) ( NYOEZX
(onsidec e ¢k P~=$~ngg neNO and nq}{>3.
First, A+ @, since OeA. Sewnd, A is bomnded

T empty sek



TV QXISYS
Q’:\M sveh Aok (6 mLeA Lm} W\“)
Sinee 1eN, qz\, Ond % (9«»\)7) pr > p,
and so ouny Oum +\ s Yot in AL (M=p#l))
We use twe uekb'crd,oxez L Qiven
bonded suwset oF mm\ mmucs That set
s a wmaximum.
Let 0 ke e maximal dement of A. Define
= p-qgn.
P\'Dgwj\’ $2SSN: I+ remains o sheow thok
Q¢req.We ue thok e and nel ¢A.

(SOW'QA d\mrg %xwpwo\-k\

%nm\ca\ systemn
" Det: W\co.\ system S an enolulen
wie in a closed envicenment. ____closed
bef: A dynanmcal e is oo ek X envianmant
and a Amchon §£: X=X Fevolvohon rule
inputs @emam) 7 T ontpubs (codomain)
’ \n\erpvek-ahm
%o = srarhing pesiirn (XeeX)
T position ak vme A = FOxo)

- x <
X = £x) = FEGWY)
©Xa T FCr) = BECx)) = £CR(EGro)))
- Xa = $(x- )= & (M) &— NOT (GCXO)

L = FEEC- (RGN N Hmes
e pef: (€ xoeX, e ferword ocbit of Xo s
tne seb W) = TE (k) : n29%. (Here,
£20x0) = %o \oy do%inikon )



* Propeckies of tecakion
R () = 6 (x0)
R TORTRION

Remaric : Tor aow we ace on\y m\&mmm—\m@\kw
W oaNS sinR e awe et soid anytiing albaut
inver oIy of cue dyoand col system.

ex. X=R, Toy=x" 1=*
’ )
/" To wexate , we wank to
¥°‘: o (X, %) T o S'COO\"&(\O:\Q
VO Mo our new
K~ coocdinode

x, ()

= XY?)
)|

...-{Y IS
b
X3x2 Xy

Xo

Ramork * |F X Storts furtnec might tnan GO whnich
is ab ())), then teraking semds us 4o infnity!

« Def: A potak x is Gxed by T € TO)=X.

Whak ove fke Gred povats o TOO=K? =0
R pronve n problem s€ssion

Ex. X=%9),2%, T: XK where TtO)=1, T()=2, T(2) =0
- Def: K is perodic ¢ tewe
exists g eN sudn ok T H(x) =X.

* Bvery povat oF TOO is pemodic. , \
Becanse twa loop is ngha 3, NI
Mcgu ik 3’?@¢\@C o°* (———-//

* D A poink 5 _Pregen ode i€
AreN sudh trat 7 s peradic.

e Osks




- Thecen: \€ X is « Gnite ot and T X=X
(S o dynomical systeen , hen T Was oo peviedic
orbit; and eno orbit S eitwec pevicdic oc
pre peciodic.

pVoblerm session: & x is pemodic, Twan 3 wnique
qeN sudn twak i\cq:\ceN%j%\zN:T“Qg-—xZ.

G !
¢ technique: (R equali vy)
g\te VG P;.‘&CB and Qélc»-P«
pbiem sessin: (Indudhion) \€ x is Rxed, Awen
T"O)= X Gor ol xeX.



