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. The use of nozmagi2s4 canonicat volio|/es
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ce ssive posses qiveB
2rv= L|girou - dE 6g^ei;ro(r-n)
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12n2i I = nt*flil <69'> e ilo(n'-)dn,-
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&gg,=gl"*"-considezalion oJ the choice of lhe cocJf ic;enf s
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oJ il tuzng and app|;ed d tutng lattez con 0e zepzesented as:

5Pn = ch t n. xn-d-r

where n is the tuzn * whete lhe
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t"lod u 0 i r, q, of lhe tzon sve z se dampe

t t ,t.tr"" r "r -
Qns tc,zn map is qiven cs f o0,0ows:

[::],* [lJ_-"= ", [;:],* [::]_." =[;:]__"

oZ ornm; t; n$ su&s crip t ,,Fn

lx::J =F," (",[;:].["J)
wheze ,

5Pn= 
# !'o-(rn-r-* + 

'x,,-d-K)

.[;J *[:::: = M. [],],.."J,

nicKet
t1,(PJ

Picrue

x-d-r*r x-a-r x-4

Io
+
?

U sinX nozm aA;2E4 cornplex

?rr., = 
"t"( 

gtl" 2r' - i 69r)

whele

69" = {fr Op" = % H A* (Re ?n-d-* * 5?,,-d-*)

6'1i = 6*t l,LF
5o fino[X

2n*r = elP" ( .tn' zr, - ig"[-- 
^"t*ifu 

* 5rl"-d-,.])

X.' xr Xrv-t

vazia|te ?=?-i9,

t
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st
I' tutn

and rur.

,vtn turn

Xr+ l
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NeqSeclinX heali"X tezt" 6n; rond tar.inS inlc> accoo,nf that
addencli contzi6ulion of Zr lezm fs crve2aqed ou*, gives:

2... = eiltof z" - L ! e'tr' H A* ],,-d-" ].rlo iun
Loorcing Jor lhe solc, fiot, in lhe f ozm 2,. = 2o € t et

e 
i(l -lro) 

= r _ ; ? a-i(l,.fd) .H A* e-[t,*
xsO

Then 1 uein6 lhe jirsl-o:clbt pezluz4:otion lheoz1 /, = f"' i 2a

%a= t+u l1;r'+';'ro"E A*s-ifor
t( =o

A Erniltance danpi ng can Be calcuLalecl ag

f = < azr>/a =+ ei(Po- 
l- qa" 

" 
L(P'-lm {cr'n u 29e{J: 

€o-eRe{4

Do-oinor ta{e foz sr'ro00 qoin

ln ozdez lo have cti li co00,tr

e'\ua8 lo Zezo, which qives
It-t
X Ar cos [p"t<.51I .o
k:C)

where we used addilionaP ovelogi"g ove2
ond
(6+ )'/' = /tr (;F)t" i s the Rt't 5 e22o2 of

xi cr< a-p 0i lude s (...) ,

a s in6Qe rneo su2e rnenf

clanopecl sSstern l- ta shou0d 0e

, where 6f = f ,r/r"d

Emillance qrowlh excilecl Bq no;se olFPn

Now, reepinX onP,q the healinn f e2ra-, erh;Ie clanpinX tezm wf 0!
be orai lled , d one -*er2r2 6ap i s qire, 8A

2,,*, = eLPo[ a" - i s "-''' .H A" 5? n-a-*]
t(:O

It o"gq one wr€osk2eraenl f s e22oreo us , hel sog 62-e, lAet ot{ez
tt tr.rns:

rrc. = ?o€ipo!t - ix 62-a e-'P'E A*etfo(K-")= (L-tt, arr-r"'P''r"tt'*
Nso

6E = <616ar t tz z ary ( R"'ta* l-2ta) = 2 l%a1t f,fl/pn



Consiclez lhe simp0esi cose uvhen K= o ancl d=o:

ll::,]=n(r,[l:].[;.]) ' r"here 6e,,=gv[,

Thi 5 equa lion can 0e ?ew 2 i f{en a5

ll::,1=l:;;j (L;il: ;1.[; ;])[l.J=

=[;.il: : ',"]^',',,'!i.l ;;;:]] tl] =rl;:]

Chatac lezi stic co!r166miot for i i s

x" - ( ?co5 (y,+yz\ + Xsinyz);. * | - qsinp, =o

The disczirni non{ of lhi s po0$ norni a8 i g

Ar = ql sin"pa + 11 ( si nf ,* sinfzcos(y,*yr)) ? - ,
lJ l.* Th , - = O, 1,2,... , lhen

for sin(p,+fr)>o fa^'o i{ q€(-oo;-ffil,lvtffi,;"')
Lo'*o if t.r-ffi;ffi,t

lf A,3O {hen },,a have equa0 rnodct0u3

A,,a=+ sinpa+ co3(p,*fa)t L

Fe"d Bo"* $,aste'n

I tr,..| = q - ( o; sin ';r,), sinp >orvhich is

dectemenf fs giuen

tr,t), (t- trrr)J

<l

The

Jo

domping

rnin { (r-

X sinf,

a9

o), siny,<e



Ca|.uAot;on of coefticient g

A* = (-r)*[.d.' trn(f
rVotation ;

clli s." (i.l po + 6;.r *

{ O- notch, l- Lineo2 chong" r L - quad. ehonXi,

Vr,-r/+3

Kc Iorar+2.J

fo = P,' f, = enffil
in out coge d = O

dp = f,+;r"cl

d=o

and p0ocec{ into,,erpe2t rnode poqe",

hori:ontoQ.

ver{ i co 0.

Po * 6P',, t). "+)l

]r

K

1i0tez t%p"

# of tuzng

index

-etP.lf:l eicnup - ricrcr pb. adv.

llz, nictre2- e icr up eh. odv.

fo Betotzon tung

-GTP.tdl # of dela ged tuzne

dp

ud " ehou0d 0e ptotect.d,

u p," thou0d Be n:olected

P,, = # 1r)o1

lr,.t oS aoDon

Checn of deczerrrent Eign

Sa= t * "- 

i(Y'+Yodl 
H o, e-iPo'
l(:O

A* bin(por*6p) + i a !['l
-e-s) t-,* *=o

A* cor(pr+61)q t-,1
)(r- k:o

PosriB0e iloz-o0,iro*ion
S'l t

X A" =t
K:O

,''r A*+^"/fE.-;i

A*'> - A*



6 2D o n Cr rnen'l

In otdez to zeduce {he
$um ag Jo00ows:

o /Votc.h fi 0tez (- = O)
N-.

X A" x(n-d)-* = Asxln-4, +

t<:O

.ru,-&e2 o! coetJicientgrone con 2eozzang lhe

,AoI x,n-er-, - Xtn-al-r] + +.(lo + A,) [ xo-or-, - xro-ar-r] +A, xtn-ar.r

* Aa xtr.-a)-a +

o Cozzec tis6 of Sinec,z c honXe
N-l
f, b* (x rn-d1-r - Xtn-dl -c*+,1) =
K:O

wheze Cr =

r Thi s pzocedur.e covr

l(-l rV- m-l
X E* x(n-d)_* = X

K=O K:O

=O =O

.(Aot A,* Ar) f xro-ar-r- xrrr-at.r] +... + Ar-r X16;61-1r-r) 3

=O
(A") [ Xrn-ar- xto-at-,] + (Ao+1.)[x1,.-dr-,- xrn-al-r]+ (1orA,rA1)[t1r'4r-r-ltn-dr-t] +

(rT" 
^r)[ 

*.n-rr- (r-r) - xt'.-dr-('-,)] . ( tt A,) x.,,-.,-(v-r) =
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