Week I

Syriem Functiomzh
Scencihimes we wast oo apoak of the roaticenhip between x a0xd v withoes » particular x end ¥ in mind
Wi czn do thi by dcfizing = functon f: flx] =x + 6 ¥ by e &R el e bR 4
W an do the aeme thang wich LTI newcmas by desming mpefon fiecSaealr ¥ g = @y g iR oo

Wi will sefer o WO an the speion, fimetional
It charactemiam the gperation of o rrrtem. mdependent of the pasticaler mpees and crotprot signals imabhved
E ia fooecfonal m the acnec that it is el =n operatios whach cen be applicd to ssixizary mpot signals

Framitne Srwicma
We can spedh; ayricm Fanctiona for cack af cur ayrtom prEmithes
A pate clement ia geversed by epeator cpaation ¥ = kK, Eor constamt k. ao o nascs Rioctional ia H= ';!T =k
A deley clement i porerned b gperetar cquates ¥ = B ao ih nascs Rinctonal ia H-'E"F'_

Camiining Inate= Fimctanals
We hme thmee Beee compmition operatioon: pem. cmesds and feedheck
Thia PCAF aywicm. 21 ous previoua ones heve bees | i corgassyens). i the seme thies wheneres we make 2 now ayrtem Fonctios out of c=atngp
onca i 2 rrrtem functesel on il om might. which can be an demest in Sorther compossian
Example: yin}s el v2lnl il ] 2 2lei] — cpevarer gnuafons—s YekrZ 2o D1 RL— tlwindte. 2 — 2- BpT X FEY

Addition
The sratem functicen! of the now of teo eatomns i the yom of thos mercms

Cme=dc
The srzicm funciiceal of the carcade of teo matces ia the prodect of thas morcm Enctionaly

Foodiack
Thee are acveral waya of copnccshon rewcm in fecdback

W sudy o particular caar of ngesyr faeheck comnbinesion, which ropelsy in 2 cdarical feemols calied Blacks rmmis

Predictizgg Tvateem Behevies
We will 3oz how we can use prepersion of the matem Rinction to prodice how the matem will behae, in the lang tere, and for seny inpas
Wk can peoride o prexsal cheracierizzizon of the long-ierm boherios of s cotpest. @ moceEng or doceming, woith comiant or alersstmy ngn.
Er any Eeic mpees o the amiem
W will bepin by sbadhing the wuf-romid roapeeae of rrriema, and then gpencalize to mese peoeal g

Finae- Order Srcma:
Svtema thee only kave fooward connection can eely beve 2 Smite rmponx
The guigrut rigral will anly ko o Eette sumber om mes-zoe aamgla
Srewtema with foodback henve sorprisingly difesent chasacieny
Fomite inproty cam pegule i fescdend eghaey, sacaninmp they cxn reroh io ouigrot aigmaly wisch iecbniecdy maer oon-como menpley
The gualitatne long-term hobievior of tha eetputis peecralby independent af the particulars inprat gives to the ayromn. for aor Exite inprat
We will congider the claxa of Fraf-orler matema, & wikich the denpeminater of the rvrcm Banction i 8 Emt-order polvncesial
Fimi arder pobnomisl mesm it eelly isnobeo R bt oot B or cther higher pewennef R
Exzmple: T =X 4+ pRY —>Tl-pR] =X —> ¥ =X+l - pE]
Demmanp & matem functene we pet H=Y0L = 11 - pR]
Srrtem mospanac cen ke cheracterieed by o gmple mumber oalled e pode, whick i the base of thxe gpromet=ic segmemee
The value of the pole. p determing the netuee end mate of growth
v H p < -1, the magnithsde morcoses to ichnier and the rign alternaces
v -1 = p =0 the magessude decrearcs and the sge alicrnaies
r Q- l,the magnitode decrouio: monctanicely
v H p = D the magnisnde incroaacy monceonicely to inbedty
Ay aywizm bor which the ooiprot isereaacs fo infmity whother mongtosscalby ar ook, ia called sneabl
Srricma whose coipes magerinde decrensca or sty consiast oee collead rebl

We will call thess perzirtent lemp-term beheniom of o sgnel madis

For = fxod p the Esvt-arder smaicm emby exhisnicd cex: mode, ot Sierees valoo of p roulied m sy difoont modo

Sccomd-order aywicma ore charactesized by 2 roeem Fancsonal whose desomnizatar polynoesial is accond eeder
Ther will precsalby ekt two sodes

W will Eod thes it i the medc whose palc Ena the buger magnsude thet porerma the bemp-tesmn bebharaar af the amiem
We will call thia pede the dowteas fal

Addithe Decompanition

Angies wer to £y b0 decompase the rrvbem o as the noe of o mmpler s

In this case wr acck H end HY muckh thae HI + HI=H

Camplex Feica
DHEcenee cquatsons that represces phvrical roeema heve realvaleed ceociioones, ot they sxight a5l heve coenples pala

Folar Repeeacmriztion af Complex Namiben
Scencimea it i cmicr to thizk aboat 2 complex nember s a + By, whee o = réoall and b = rminfll o that the momifedy, § acmotime: woiticn aa
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