tterano-4: JUiluppo i Heanhole
A parhre doMa funtione ravionate ¥4, con

Flh= bod™+bté™1s...4 bim
30N 4 1¢N-14 ... ¥2n
frorare ia comrpondente funtione ) wut dominfo dal Hewspo de:
(1) F18) ha poli reali. olithinta

(1) frovare | anfitratlormoda & Flé)= ___¢-10
($+2)(4+5)

(2) FIH ha. poli reati multipli
(2) Calcolare © anhmmm&l'ach Ah=_2

(H)2($+2)
(3) #(H ho, poli. completh
(3) Coxcolore I’anﬁhmlomm di Fu)= ___400

(142404 413)
(W) ®H ¢ pr nn’g—|$lgnlflca che n=m | Y

(W co!wlm I‘anhimlommeu HP= d:g
¢

(4 DO = (&rpétp2)---(&+PN)  PLEPY Vid), y3=d,...,N

In quedlo cado porRawo provare ehe L puo etiere cowpoia cowe la
combinatione lLinedre di funtioni rationali in ¢ pud Jmpud ed, in parficolore,
come :

Flis 04, %2 o 4 o0 o E" i
¢+pe u-pa dtpn =1 54pi

DoXo ehe J“H = joalt) & che d-t &= e*dealt), porriosuo dretrawen
¢ trorare P anhiofformata “6-2J & F(4) come:

fo1= £ wie -PE L catt)

opplicando L propretu” detla tratohuata di Laplace :
() unearite® e (2) Llctlt)]=cF(¢)

Per trorare F4) dobblawo catoolare i tethaenti of, L=4,...,n. Per forlo,
potéo Jemplicumuente imporre :

P () T [T (g4+p)] 4 < Nd)
s=zu+m oh s ‘#( n]nm s

— ig"‘.,a[ﬁ (F+pp)] =N(#H)

n




(1) A= _¢=10

($+2)(4+5)
u.m\do \a regola Vido. preadentewente :
[ e = d“' - ._“.3_-

umms) “$k2 ¢S

> oM(E+8)+ ola(¢42)= é-40
> (wat02)d + Sola+ 202 = §=40

Afh net U uguagliana a verificata :

oq+az=4 ()
Bol4+2002= =40  (b)

(3) ous4-0l2
(b) > 5-502+202=-40 - -30l2= -J6 = |02=5

—> |of4=-U

R puc' quindi edfere nicnia equival entewsenie cows

qﬁ-‘- -u + ()
é+2 &+5
Wando le tnorwale nole € le propneta” della tradfo mala di laplace
H othea :

=2-Le -I-S -5t

£t = o["[F(ﬂ] = J"'[ fre 1-4-5]

(2) DW= (bH) (#42)--- ($+pU) e (b Pne) >4

In queHo tato mwponiwo sewpre Flé) m una rowwa di funtioni
raxonol in  pud jeplici, n parhicolare :

FlHle 1 4 o2 .4 O v OVH o, e OliHe 4. 4+ Oin-ke
CE4p1)  (#4P3) uﬂm (p0)* (Fpi)e (#+pn—k)
~ termini relafin 31 ﬁlo a moltephcita’
ik ¥ antifvatlormano come ai+4 t the04... k-1




QYHPh= _2
(HH)2(8+2)

Weando 12 l’e,oln nia preadentewente d ha:

(t12(F42) () (HH)1R (H2)

= o4 ¢HN$42) +ol2($+2) + 08 (§H)2= 9,
= o(42434+2) Fola ($+2) 8 (F242440)= 2
= (wq+0i8)d24 (80/4+0/2 +208)é + 2044 20l2 +0/8= 2

Ritinche® 3 relatione precedente Ko doddi+atta:

ol{+0l22 O (3)
Sw+ol2+20/8=0 (b)
014 2024+02=2 ()

() ot1=-0l2
(b) » -80/940/24203=0 — - 20l24 20(8=0 —» olg =0l

(C)e -2024902+0la=2 — |ol2=2

- [0l3=2 & Vi=-2

Poéh oumo qw)mli nécnvere :

F("): —Jo + -& L 2'
(b)Y (&2 (¢42)

Wsando traHorm ate nole € \e proprieta dalla tradlormata di Laplace
ettenigwe-:

Vs JALFEN])=d -2 + 2 o 2 )=-2ebigtetioe 2t
(HO (P2 §42

(3) DIN= (4+p1)--- (d4 0+ (¢ +0-3W) --- (¢+Pp-2)

Rnche in queHo caro ¢omponidwer la Fl) in una somma di fumioni



rationali pIi semplid :

FUihe_o4 ¢ .+ Bé+T 4 & ona
é+p1 (012, W2 (¢+pn-2)
In oe propnesa ol tratlormate
di oplact e conrderando quatte

dono fraformale nole abblawno:
PEY SR ]:. et cot(wt) e.} quello che

(401242 rogUiauLo
d'_w___ 1= e""’ hnlwt) Har
[ umuw] e
(SYFW = 400
($H)($2414 +13)

Corchiaud” le radici di ¢2+Wi+\S per poler ¢cowporre F($), Quindi :
F8%UE+ 350 — dize - Ut [I6-62=-2233
2

FlH) = 400 — Mipetio @ quanto ¢crito prima abblawo
(HHI(F+2+33)(§4+2-38) deto prima: o= Le w=3

40 = %M 4 BHT
() (4%3Ur+13) () (4+2)%+9

— ol (¢42)2 + 049 +(Bé+Y)dH) =400

= od1( ¢+ Lé+U) +o249 + Bé2+(R+T)é +¥ =00
- (w44+B)é*+ (Lotd + B+T ) + o4l +919+} =100
= (at4+p) ¢+ (Lt + B+F)é + 1304+ T = foO

ARthnuae L@ relatione precudente ha ¢oddittatkn dusono palere (e n.;uenﬁ

condittont
o4+pP=0 (a)
Lo+B+r=0 (b)
Q304+¥=400 (C)
() ou=-P

(b) = -uP-l-Ba—r-. rasp
(c) = -A8f +88 =400 — -L0B=400 =>|B=-40

— |o4=l0 & ¥=-80




HH= 40 _ 408430 = 40 _ 40(#+2)+40 =
(GH)  (#42)49 & (H2)24+9

= 10 _ 40 (¢+2) _ 40 A4
H W124q ~ (F2%4
0

é
40 40 (d+2) _40. 8
§ (¢+2)2+q9 8 (f+2)%+4

£O = J1TF(H] = L0e~tdcale) ~[10e-2¢ cor(3k)e 43‘_’ e-2 fincst)] scal®

(kY m=n
la H) h dompone in funtioni rRrionat pPa dempuci, ma hella

scomporrione B ha un dermine codante.

n .
0= £ o, +Po
=l bepe = T80 = Boimpl)
(LYHH= ¢+2 fol=Fome

¢+5
dt2 - o 4B — ¢42 = o+B(d+5)
§t5 ¢&+5 d+5 (¢+S)

w+Bé+BE= dt2—  Bé+ o+pS=d+2
AMtinche I" wguagliinsa preccdenle Ha verthcata :
{54
d“‘BS"’ﬂ —» =2-5=-3

- FH= -3 +4
¢ts

L&) e L LR = -3¢ %400, (£)+ 1mplE)

Elercino 4

Dako g httemo
x4 () = X4 +u(E)
%2 6) = -¥a &) + qQule)

¢ (E= X410 +Xalb)
Calcelare A1 wotiuento delt' uscita. per x(ol=T4]e ultlee~8€ 0.



Conhauriauwo un genenco Hirewa Wneore deunpo- moariante :

{i(eu AX(E) +Bult)
3&): Cx () +-dDule)

Rppucando le propneta dettq TrHormate di Laplace

£X(4)-x(0)= AX(H+BULE)
3(.% CX(é) +DU(F)

— ) (§I-R)IX(H = X(0)+BU(¢)
3(43: C X(#) +DV()

(6 relatione fra Hoko e utcito € ¢Hak0 e condione Inlxiale € ¢
X2 (§I-A)-"%X(0)+ (4I-A)-1BULS)

= Y6)= [C(4I-A)'8 +DI ULH) +CLHT-A1 - x(O),
hipoHa forkako. ntpota Lbero

fhrutn ouo Querke dakinitions di Y(H) e Lo appliciawo 3l Hiewa .
A=[-1 8=[47 C=T4 1) D=0
[o -1 [4]

(+I- p)= [dH O ]-> (¢I-R)"= ¢H O ] [ VAT
0 J-H (H-n’ 0 o VYu
Rupoéta Libem
Yelt= cut-nfxto\=r 41 13[4/;44 [J.] C4 4[4+ =
4/¢+ 2/¢H
RiépoHa foraafa:

3.;.(&)‘ C(FI-MBUH =T4 47 ‘/ﬂ-l o [4.]0(‘-)= 40 U(¢)

Vet
Dato che. ULF) = -C[e“” e 4
§+8
—> Ue(f)= 40
3 (¢H)(4+3)



-1
3(&! = 3:(&) + ‘Jp(&) —p 3(e\=yele>+gsm

Jetel= LT _3_] = 8e-¢oale)

Yelt)= L e o'[ o1 ,ol2][ot1e Cs 2872 ] scalt)
(N-nms) N i3
ol4(d#3) + ol2(éH) =10
(d440l2)§ + 304é0l2= (O
M+ o2 =0 —» oli= -0l2
3o +02210 —» -39 +ol2=10
-202 =10
2= -5
- grle1=[Se-t-5e 3% ecale)

= 3(&1: 3e-Cdcalt) +6e-tecalt) —-5e-3Cdcalt) =
Pe-t icatt) - 5e-3tgealt).



