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Print ["Revision ", IntegerPart [Date[]]]

Revi si on {2013, 8, 29, 7, 12, 31}

Print ["This systemis:"]

{"Product | DNane", "ProductVersion"} /. $Product! nformation

ReadLi st [" tver", String]l[[2]]

{$Machi neType, $Processor Type, $ByteOrdering, $SystentCharact er Encodi ng}

This systemis:

{Mat hematica, 5.2 for Mcrosoft Wndows (June 20, 2005)}
W ndows 98 [versione 4.10.1998]

{PC, x86, -1, WndowsANSI }

5.2.2 Latrasformata di Laplace
= The Laplacetransform of afunction f(t)isddinwtobeff(t) e St dt.
0-

IMPORTANT: The lower limit of the integral is effectively taken to be 0-, so that the Laplace transform of the Dirac delta
function 6(t) isequal to 1.

—l oo

1 +1 00
m Theinverse Laplacetransform of afunction F(s) isdefined to be 2— fy F(s) et ds,
Tl Jy

where y is an arbitrary positive constant chosen so that the contour of integration lies to the right of al singularitiesin F(s).

The Laplace transform is an integral transform perhaps second only to the Fourier transform in its utility in solving physical
problems. Laplace transforms have the property that they turn integration and differentiation into essentially algebraic
operations. This property can be used to transform differential equations into algebraic equations, which can then be inverse
transformed to obtain the solution.

{FDracDelta[x]dlx, J-m DiracDel ta[x] dx,
- 0-$Machi neEpsi | on

FD racDel ta[x] dx, ru racDel ta[x] dlx}
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= Trasformata di Laplace di funzioni notevoli
(cfr. De Santis, p. 506, tab. 6.2.1)

fns={1, a t, t?/2, Exp[-at], t Exp[-at], 1-Exp[-at], Cos[wt], UnitStep[t]l};
Lapl aceTransform[fns, t, s] // Factor // Traditional Form

lal1l1l 1 1 a s 1

tiris 2

s s & a+s (@+9? s@+s L+w? s

Lapl aceTransform[f' [t], t, s] // Traditional Form

S(L[FM1(s) - f(0)

Lapl aceTr ansf orm[f f[z] dz, t, s] // Distribute 7/ Traditional Form
-€

L[fM®](s  Integrate] f (1), {t, 0, —e}, Assumptions —» s> 0]

S S

= Un primo esempio semplice

frt_1=t2Sin[t];
F[s_] = Lapl aceTransform[f [t], t, S]I;
{(f[t1, F[s]l, Fla+bi], F[-.5+0.54]}

_ ~2+6s2 -2:+6(a+ib)?
{t25|n[t], , ,1.856-1.792]1}

(1+s2)° (1+(a+ib)?)°

PR = {Automatic, Automatic, {-2, 2}};
pf =Plot [f[t], {t, O, 40}, AxesLabel - {"t", "f (t)"}, D splayFunction - Identity];
pReF = DensityPl ot [Re[F[a+b#]], {a, -2, 2}, {b, -2, 2},
Pl ot Poi nts -» 100, Mesh - Fal se, Pl ot Range -» PR, FraneLabel - {"Re s", "Ims"},
Pl ot Label -» "Re F(s)", DisplayFunction - ldentity];
pl nF = DensityPl ot [I m[F[a+b4]], {a, -2, 2}, {b, -2, 2}, PlotPoints -» 100,
Mesh - Fal se, Pl ot Range -» PR, FraneLabel - {"Re s", "I ms"},
Pl ot Label - "Im F(s)", D splayFunction - Identity];
pCode = DensityPl ot [y, {x, O, 1}, {y, -2, 2}, PlotPoints -» 100, Mesh - Fal se,
FrameTi cks » {None, Automatic}, AspectRatio -» Automatic, Di splayFunction -» Identity];
Show[G aphi csArray [{pf, pReF, plnF, pCode}, G aphi csSpacing -» -0.15]1;
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pl = Plot3D[Re[F[a+b#]], {a, -2, 2}, {b, -2, 2}, PlotPoints -» 100, Mesh - Fal se,

Pl ot Range - PR, AxeslLabel -» {"Re s", "Ims", "Re F(s)"}, D splayFunction - Identity];
p2 = Plot3D[I m[F[a+b#]], {a, -2, 2}, {b, -2, 2}, PlotPoints -» 100, Mesh - Fal se,
Pl ot Range -» PR, AxeslLabel -» {"Re s", "Ims", "ImF(s)"}, D splayFunction - Identity];

Show[G aphi csArray [{pl, p2}11;

ImF(s)

= Un secondo esempio meno semplice

flt_1=1/71+t"2);
F[s_] = Lapl aceTransform[f [t], t, S];
{f[t]1, F[s], Fla+bi], F[0.5+1.54]} // Traditional Form

1 1 1
{2—, Ci(9) sin(s) + Ecos(s) (x—2Si(9), Cia+ibysin@+ib) + Ecos(a+ ib)(x — 2Si(a+ i b)), 0.385562 — 0.432023 u'}
te+1

Definitions: Ci(z)=—fwcos(t)/tait, Si(z)=fzsin(t)/tdt.
z 0

PR = {Automatic, Automatic, {-2, 2}};
pf =Plot [f[t], {t, O, 4}, AxesLabel -» {"t", "f (t)"}, D splayFunction - ldentity];
pReF = DensityPl ot [Re[F[a+b#]], {a, -2, 2}, {b, -2, 2},
Pl ot Poi nts -» 20, Mesh - Fal se, Pl ot Range -» PR, FraneLabel -» {"Re s", "Ims"},
Pl ot Label -» "Re F(s)", DisplayFunction - ldentity];
pl nF = DensityPl ot [I m[F[a+b4]], {a, -2, 2}, {b, -2, 2}, PlotPoints - 20,
Mesh - Fal se, Pl ot Range -» PR, FraneLabel - {"Re s", "I ms"},
Pl ot Label - "Im F(s)", D splayFunction - Identity];
pCode = DensityPlot [y, {x, O, 1}, {y, -2, 2}, PlotPoints -» 20, Mesh - Fal se,
FrameTi cks » {None, Autonmatic}, AspectRatio -» Automatic, Di splayFunction - Identity];
Show[G aphi csArray [{pf, pReF, plnF, pCode}, G aphi csSpacing -» -0.15]1;
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= || motore elettricoin corrente continua (soluzione di equazioni integro-differenziali)

(De Santis, p. 95-103 e p. 470-478)

Nota: coppiadi disturbo Cy[t] = Ceogante + Crandom[t], momentod'inerziatotaleJy, + . =J
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Model | oMbt or eCC =
{ Valt] == Raialt]+Laia" [t] +Kew[t],
(IJm+Jde) @ [t] ==Kria[t] -Kayw[t]-Cy[t] }

{Valt] =Kew[t] +Raialt] +Laia’[t], (Je+JIm ' [t] = -Kywlt]-Ca[t] +Krialt]}
(cfr. De Santis, p. 97, eq. 1.12.6-8)

DSol ve [{ (Jm+Jc) @' [t] = -Kay @[t ], @[0] == wo}, w[t], t]1 // FullSinplify

Kav

{ot] > e uo})

LModel | oMot or eCC = Lapl aceTr ansf or m[Model | oMbt oreCC, t, s] /.
{Lapl aceTransform[Cy[t], t, s] » Cy[s], Lapl aceTransform[w[t], t, S] » w[S],
Lapl aceTransforml[io[t], t, s]1 »i,[s], LaplaceTransform[v,[t], t, S] »Vva[S]}

{Va[s] =Kew[S] +Raia[s] +La (-ia[0] +siqa[S]),
(Je +JIm) (~w[0] +sw([s]) = -Kayyw[s] -Cy[s] +Kria[S]}

(cfr. De Santisp. 98, eg. 1.12.9-11)

Lw[s_]1 = Col | ect [Sol ve [LModel | oMot oreCC, w[S]1, ia[S11[[1, 1, 211, {Cy[S], ValS1}];
Li 5[s_1 = Col | ect [Sol ve [LMbdel | oMot oreCC, i,[s], w[S11[[1, 1, 211, {Cy[s], ValsS1}];
Hol dFor m[w[s]] == Lw[S]
Print [" (cfr. De Santis, p. 100, eq. 1.12.13)"]
Hol dFor m[i 5[s]1] == Lia[S]

(sLa+Ra) Gy[s]

w[S] = - -
Ke Kt +52JcLa +52Jmbla+SKay La +SJc Ry +S ImRa + Koy Ra

-8JcLaw[0] -8 JInLlaw[0] -Jc Raw[0] -ImRaw[0] -KyLaia[O]

Ke Kt +52Jc La+52Jmbla+SKay La+SJc Ra+S ImRa + Koy Ra
Krval[s]

Ke Kt +52JcLa +52Jmbla+SKay La +SJc Ry +S ImRa + Koy Ra

(cfr. De Santis, p. 100, eq. 1.12.13)

+

ia[s] = Ke Cals] _
KoKt +52JcLa+52Imba+SKay La+SJc Ry +S IRy + Kay Ra
JeKew[0] +InKew[0] -8 Jc Lgia[0] -SImLaial0] -KayLaialO]
KeKr+82JcLa+8%2Imla+S Koy La+SJc Ry +5S InRa + Kay Ry
(-5 Jc -8 Im-Kay) Va[s]

Ke Kt +s2Jc La+52Jmla+S Kay La+SJc Ry +8 ImRy + Koy Ry

Caratteristiche tecniche del motorein corrente continuatipo M9234 (Deltaomega), v. De Santis, p. 102, tab. 1.12.1)

Par anet ri Del t aOregavb234 = {Va :=12.0 (*Vx), las:=14.5 (xAx), Ry:= Va/lgas
(#=0.828 Qx), Lo :=0.610"3(«Hx), Jm:= 41.71077 (xkg nPs), Kg :=2.61107°
(*m's Ns), Kr:=18.3107(+m N Alx), Ko :=18.110°(+V s rad™«)};

Pri nt ["costante di tenpo elettrica te = ", (Ra/La)‘1103, " ns, ",

"costante di tenpo meccanica tm = ", (KrKe/ (RaJm)) 110% " m;"]

costante di tenpo elettrica te = 0.725 s, costante di tenpo neccanica tym = 10.4188 ns
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Vasim[t _]1 = VaUnitStep[t]; vals_] = Lapl aceTransform[vasm[t], t, S];
Cosim[t _]1 =0.; Cy[s_] = Lapl aceTransform[Cysim[t], t, SI;
Paranetri Sim =
{Jc:=10.0 (xkg nPx), w[0]:=0.0 (xrad s™'%), ia[0]:=0.0 (xA%)};
Lw[s] // Factor
wl [t_]1 =l nverseLapl aceTransform[Lw[S], S, t]
Li o[s] // Factor
I nver seLapl aceTransforml[Li ;[s], s, t]
Ly =50 L,
w2 [t _]1 = I nverseLapl aceTransform[Lw[Ss], s, t]

8. 77698 x 107
S (104.471 +s) (1275.47 +s)

658. 688 + 58. 7654 ¢ 127547t _ 717, 453 104 471t

20000. (0.625899 +1. s)
s (104.471 +s) (1275.47 +s)

0.093944 - 17. 0711 e 127547t , 16. 9772 ¢ 104471t

0.03
658. 688 - (329. 344 +93.5531 i) e 14 1001°49.0589 )t _ (399 344 - 93. 5531 i) (14 1061:49.6589 1)1

Show|[Graphi csArray [{Plot [@l[t], {t, 0, 0.05},
Pl ot Range -» {0, 1000}, AxeslLabel - {"t (s)", "w(t) (rad/s)"},
PlotLabel ->"L; = 0.6 107% H', Di spl ayFunction —>Identity],
Pl ot [w2 [t1, {t, O, 0.5}, PlotRange » {0, 1000}, AxesLabel - {"t (s)", "w(t) (rad/s)"},
PlotLabel ->"Ls = 3.0 10 H', Plotlabel ->"L, H', DisplayFunction - ldentity]}]];
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When someone says, "l want a programming language in which | need only say what | wish done", give him a lollipop.
(Alan Perlis)



