EE 2O Crowvsheet MT2 el
,jic"// Me tod

oo iRl
umt step X KTOW(:(’Z@;_M%‘“"
‘ LA(V\) = Zoﬁcvl"\L)l Tll/‘/!e,' Iy\va'iuv‘% (e;( },(\(n) - -X(V"MD o
Dots ,3(01) = v.j(n—l\J) g

(cimfw—\c S(n) = U\(V\) - U(V‘ '~> J

s -0 /) 15 cwefe ‘W devivatlt "-' ——

U wn) = :{;m s(m) /f?g‘ 5*0‘;“‘_ < de wive Lyneny” B et [An diXi + Bz X
doesfg(n) = iy, 1azte !

iy X)L -y
DaJ VOV V‘u] avg ,2,(,__)___,/ —— =l ) O SCC\H'"‘CJ
expovantia W oIy aug E: : e @ powogeviant
0 \ {,7 ) LJ(M) o JBZ OKK /Y(V\ \"“ —_— M w {(MN;
e P(,wrn‘ocl\‘(,\'hj ot what does e =€ ‘
iy = pLotm ¥ ko(ny 4 k 0(" 2) 7 Nz 2Tl weee e %
B« ‘ Gin dswe ferause, € N is nevel
I IMI P> pn integer, Systemn h OTKT'M’P
=== ot what T does 24D = x£+T) 7
lowest el fun emo
W Cavsatity: st have @ Fuld Cmmmea
(5% U =4 7 B8 T identity systam fo provee el
€or Covwvolution, BUT, can use simple couwfcrofuwﬁ‘ej e
G (s (wypulse Vs P ‘X‘_S;Eﬁ‘ﬁ?_ causality -
($x) (i = (qef)ln) A commutativityel LTE: causal M € [(D =0 7025
I "lmpulse VESP h(t)= 12O
= $(wn Y (nverse s T wust be O when Tine ample 1S v-ec.ort.‘ve"
H*Cjw(n‘) ) 'ds eM;, }JOV\ LTL r\\/\o& e oroUs cN[X‘\’htl, V\{:ﬁ"dod (:Q pre V\r\ﬁ
3 3({-1) 4T — tpredietion 2 ressany: o —
B1B0 otawitity TE RI30 & 7- Tu(r)) < K |absslute
N % j [k(€)|4t<¢o Sumuﬂ.‘abl\'17
N T I Ex
c’)_l/‘\__l_,___,I——___ Fw‘d ounded \\AP\)t X < Bx wket

a\\ oufput Ld < B
‘ gx X B
L CCOE 3 ( 2 SSaﬂ 7
(w) <« F(w) wmp. resP-

gﬁ*c@(m = Kg_j(\d g(n-1)

00
g(\o*ﬂ“““)
""” Discvete :  F
Eulers 10 ‘——"J; cos(wt) + (sm(wﬂ] (f_(_“’) = V4 5+ te —\ww
— _ LW 1 L -
. Eveguem - e Y{"j(m): ‘[3e A% 4\3 ' ‘]f(h7
@ et %= g fwn ,H(w)efw\q 3 1 7 7((") + :,}((u V)
VL abycora S Solve for ) /f(‘/\) = 36w\ 3 60 ¢ éi(—v:\‘ﬁ ]
A T iwn S tate - Seae Diswrefe *
® [y = T wemde ™" o - | T
NS0T ConyOLOTLON [%,m‘] [’J[gm v [B] g1 e (a2
Just A Dot- PRODUCT. 1= <nﬂ) q,l)_
Low - Pass Hilde® form: (e A— DT—RAC, DLRAC DELTH ==
‘ — | [-de” i " o A& RE A Urder
Move Fuev's 10 2 ak) Bnlt)dt = i nj_v AOAL. Dirac ch’q .
apome NV -.wt
@TT&_/’/-{—E_——-’T SIFTINGy - lj x(2) 85(t- t)dt = A(to) '
wt
51 . ert-oe S : e -
m(wt) = — J AMPLINGT . () o(r-tv) = x(to)S t‘tu)
S« 0 t<0 v ==
{\MU S_N‘ott)at {ﬂ. tzo—\ lu\(t) = S

oot 3tep  CT-



1R\ Systewa g

Intro = C1_expovenhia),

\et ‘g(tk Be ™ ult

g e ™t
RS Y () Ak

@(w)= Soo

ﬁS .
(" o %7 I e

‘ﬁ/o(mo l<

MODES OF SHSTEM
(D Two real wegative ITARVNLS

OVERDAMPE D
e";‘—“‘ﬂ—-—* NO OSCILLBTION)

T

® Two TEENTICAL eiy vale.
A CRIT. DAMPE O

—
¢ ey NO OCILLAT,

OTWO C,OM'PL,E)( conNg . ei@va\s

'-’V\

X UNDERDA MPED
W] FOSCELLATIONS

'L( St decan N decay s

Ur\ damped

Ren cOVV\POV‘Q"‘J(
ok eiquals = O-

PURE 0OSCT LLAT

Y ] Lwvn
“—;ﬂ Re

CorfionT.

Covnerted Systegns )

) - Huw)= F(w)(g(w)
7442} \‘:)“* Wy =Gk o)k
; _’(-E_;}_ ‘ H(U))- r(l-u‘) 4 6'([»))

73{{5 L\‘j bty = e m(t)

) . 4( :
7 P ’E/J'—' ’ ’ ‘ o rp \‘»\]
. I=d " '

i : SIAVA

\ - ‘\Loop Greqin

\

G it ) e -

) R uy,(t) : R(,( (82 'ch(t))
A Cx ‘dd{)
\_J_,_j 'd((t) = RCgelty ~ X
\‘ / // fottowss
= \ "'I
rc(u)) R(\:;f Vw4 7RO et
lﬁ’c_“,/&l

Low =PASS !

a

‘,

{=
| Pas \oa-«dl
gtep | i5tep,

- wec e

CAUSALY  BI®O Stavie v
(Aswde: CT sfep V5P

U= luwf—>s sz |2 Wule-t)dT "tomane
= reg out
F—j_-go M(I)A[—J f?kf(*‘i(‘,l/dtﬂ-{_,
C (€.
Blode Dingram - LeCpe -.)
ﬂ({) ——> (4 —lba S. ﬂ {H(W) = Z bua ("')).
- < 0w liw)"

A ink of (W) ac

MQSS-SPRL\\\(_‘]j A denvatre of SOFS

N )
« Hw) - I
r__—__) N MW + Diw +K
S _ - g
SS | et Q= y OLZ;’(J g (&)= Ag}t)
AR N | AR A R s
¢l = %)l [vm]" BCICRIT
A 13
T 007 (B4 o
S D
o K z
B |
A- \//\\/") 109 = ¢, T +czﬁ—;‘

vspeclral tlieovreny for lin rnd-
ely enwea'orr
At~
g Q(l)) B CleAL{;{: ¥ _Ca a

4‘
ﬁ 62‘ "V" + fzekt‘?/\z, )\&




A\

) Ltco |l ! L rﬁmmﬂ THEORY ) ot

Te
> " 1
: : oy BN, (Tret S o 9o s
Hlw) s iR A ‘ Xe(6) H(@M@' Ha(2 2 w
1+ L((-mL Jebfny 67( Yelt
» ¢ trovn.
e , s 20+ 1(5« AT)) T rwpus LT Aok
[\\ w (X *Z)("’) n g
_AMPLITUDE ‘“"DUJ-’}IfO ) (Aa(ee Aot 200 H@ (RIS e
S : c
Coswe, wisddkdion “qr .y Ja[lFrj——»Q(t)z Ao 70y s Q(w)) T ¢ rm: ﬁ"IT 2 %ﬂ AN,
XD — “ MR - Y2 (w) 59 Wk
4 . Xa (52| o= wrg = A2lW -0 o 'uﬂf
Ce O 7 oslue) Cr(ﬂ cos(wo - X'A (.YL) (‘u\ e —wss
st st S g PG | Bl / M/L
/—__,_"-\——J——"
(R Jo ¥ (W) (‘?—Ar@ FOQNO ALI'\SIA'GT —. —--f-—'—f—"r
208 -wio Weo ws =~ -ws -2 O Z‘T

5 2 $(w-Wo ((w
) = coslwet) 2—1:_1 (5 (w+wo) $(w-W )) () \((u)) ) = xdn) * ha(n)

gt

Y= ryy Jo Yw: Z'L“ Kk €YW) (‘}.)@r wot® YA o= 165 XJ(.—Q’) Hq (2) X2(v) ‘w-
w
ey = lﬂ“') ct) T Sl S "L?r’ 2 Ha(2) XC—("“’W"—% * T Ts
= cos™(wet) XY = z}&“ﬁﬁ% 5’: ) Y. ()= Gl Yalw) \S)@ Ylew) = GO .
@[u) = 2 x(w) t sox(d\ ~ x(w) ' R( Y% (w) = \(d (.O—) lj.; UTf y_,-rf

2w

Vot = m(m Y (557

we O
For NO O\JERLA‘P W & Wﬂi\fi’gb
frotdg s O ovt- -o¥-phase

- cos(wet ¥ 8) — r(O= os(wot) cos{wot 10 7(4)

= 11& o278 ) +cos®)
B O dQ,(;‘ 157 ) W]

D frequency Arite: o(ty- (vs(@»-tw‘,) )
(= L Lees( (2o

Solution to @ (xS ﬁa e = \rﬂ{) +G2(4) L

mbuniadt] “Ip) (6w )AL

AN = cos
o Bt oWty @’qd __z(t)—sm(owr)r('ﬂ

g

Extr, A hfam;{'nnﬂ Yy = Ligrp.(n) + U}vsa (Y
\QIQ‘ z2Cro - mp\f( resp g( )\0

e hrm——— )
2¢p t2er0 STefe = :p —\)u

=0 xtn}
L x0O

A(z) = Z,X0D 2

7ove fs\d‘?—@\ x?.ot, N \‘\ro e rkoc, \
Imhersecl of Xesc &Heoc rUsY bcm Vg‘,c,

B — o [ Y & T S — o~
M 18 Qc.f,, mc\odf’s Uv\\f" C\'(LY(__ : ’STAELE_' X e— T
S wﬁf-; ¢ et T4 RoC 15 DUISIVE &k OUTERMOST POLET X2 = X(@) fe-e

T\ -Cavsu! )
_ S , @By
: n-a

[~ o -n | E e 2" covwolohov\ ;‘3(“3 (x#h)(n) _'_) Y(E) = x(?)H(%)
H(z)= i’\ﬂmz‘l‘ = Z )T 2T | TR s ] xenyeEs X@) é 0B x(-n-1) L ZL X(2)2!

n=-o

——

) \/oy\/ A
H (2> LCCDEQ‘! H(‘ﬂ Y(%)/)((Q) = bM 4/‘200'&-:. ans X coekt

ﬂ
Covamrowny 2 - trang Vs ”Q/,,\(/,\_ _ — O bwef?
Tom <. 1 N Tmtial- Vaow Ty = x(0) = Vg X(a) = W (7
PO e S - motcny
U] X ey 20>\ T (Graga-m
_u\%mm\;r@.-» - 2 \t|<\ s © oot an F(z) " +ng\g.<a€ ?//ﬂ
S(;V‘ "‘_’9;_” -.2 - T A R e el <1 & e - OS(\\\u-wvv) decay s
a u[ﬂn]_ﬂ__ GL?..'L lz(>a ., @:h.,?po\eg —-ﬂ——b # ond \oC of spikes

©
- € Aot geros [ and Ve 0f local war/miniv g
'Q ‘-}\[' "‘) | qQ-\ ‘2\ < q T)



DT FT_ CTFT |V\1‘U|1’f\/ﬂ'&_§ )
Tenlt) L X (W)

-\ iwn e A ot ‘wn
A = > S X(w)e dw AL 2ﬂ<§n>x(‘))e el % (n—No) ‘-f’"ﬂw)e-/
an> = " A(t-to) o Kt
© - iwn (w) = () e ot
Kw)= Z_ xme K io !

—_— A — T ——— ~—

X % tj(m\ &-f——) X@w) Y(w)
X Yy ) <—£—9 1—‘—‘; ()(@Y)(u))

X(t) N (j({) X(b)) Y W> IMPOKTANT - a\mp\}\’uclﬂ
KOy (O —E 1 (e W) 7 modolation

circolar convoluNion ° o o e Y
couwoline oY 1 pc«-\ntm\ ox / ]/ X_? ) it f“o(tr)ws ‘fb\em__-
“ , —
X r *'U\) X*({) — -t it x(n) é?e,
ey Es XT(w) ) = % (1) Fo X)) =Xl
Exponential s. 2 X(“‘J) :X‘G(UJ
g Foom S Cw-we) e,‘w"tui—» 2T 8(w-wo) Tewnfodd.
Slngy —— Sl el @I RS ¥(w)} 2 Frevenn (n)
Dualityy Ton M) <X %odd ()

- ¥ -
ey S KW) D KW e ATAOWI ) Kedd () -

Tuver Prodvet Def.

¢ F =LY
<F‘G'> s <§T‘~)F(w) (J*(l")) A ) <F/CJI> _(va\'(t)(w (tidt
> lon 6> = TRIGD) > (oo by =2m A
g F_/_\_/V\_f—\
- CLES “wokt.
DTrS kwony 2 X ikwot whevne "-H((.t):ef
X =z Xee #@ = o NS
k=<4p>
- kwo ) - (kwot
Y = 'Fz_%'xcn)e Ye = 5 [@ A(t)e At .
S,9> & Z}ief‘ FigY £ J‘Dﬂ-g*o{t.
S by p> = PE(A) L (R ey = PSR-
0SS CARTEES oop Rk gy R el 0!
_ e + i noX intinite uoP P |-f
cos(wet) =
i - wot jiwt
Sin(wety = Q’M_.—Q' Scos(w) dw = Jsmwdw = SC“M =0
2L <> (P) St T
cosdl cosB = % [cos (1) + cos@®-B)] N e N (77«3%
s sinB = % [sin(a+p) b sin(om] | wo®

os"®= | -Cosle syip = | Xeos2d ‘\: "z:'(l)'%‘ =@

2 2



