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ANEXO : TRANSFORMADA DE LAPLACE

32.1 cE@y = [ emRma = o)
O

En general f(s) existe cuando 8 > « donde « es cierta constante. £ es llamado el operador de la transformada de
Laplace. '

Si L {F(t)} = F(8), entonces F(t) = £~1{f(s)} eslatransformada inversa de Laplace de f(s). £ les llamado
el operador de la transformada inversa de Laplace.

La transformada inversa de Laplace de f(s) puede encontrarse directamente por los métodos de la teoria de las va-
riables complejas. El resultado es

¢+iT

c+ {0
32.2 Fl) = ﬁf etfs)ds = - lim est f(s) ds

21"1 Tt c—iT

donde ¢ ha de escogerse de tal manera que todos los puntos singulares de f(s) caigan a la izquierda de la linea
Re{s} = c en el plano complejo s.
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f(s) F(t)

32.3 o fy(8) + b fa(s) @ Fy(t) + b Fy(t)

324 f(s/a) a F(at)

325 fis —a) cat F(t)

32.6 e—as f(s) Ut —a) = {F(t —a t>a
0 t<a

327 8 /(s) — F(0) F'{t)

32.8 8 f(s) — 8 F(0) — F'(0) F(t)

32.9 | snf(s) — s 1F(0) — sn—2F"(0) — -+ — F&»=1 (0) Fan()

32.10 f(s) —t F(t)

32.11 #'(s) 2 F(2)

32.12 Fm)(s) (—1)rtn F(t)

32.13 o fo " P du

32.14 ) J: J: F(u) dur =j;t%_l)1f)%li'(u)du

32.15 #) 9(s) J; " Pl) Gt — w) de
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f(s) F(t)
32.16 ’ F(w) du Eg
1 T
32.17 mﬁ e su F'(u) du F(t) = Ft+T)
32.18 f(Vs) 1 " ~u/4t P o
. mf() e (n) du
1 k-]
32.19 = f(1/s) f Jo(2Vut) Fu) du
8 0
32.20 —L_s1/) tnr2 fw a2 ] (@Vut) F(u) du
s‘n+1 ° n
¢
32.21 fts £ 1/s) fo Jo@Valt =) Fl) du
1 © 2
32.22 —_ —8/2 p—8¥/4u
2‘[1;1; % e flu) du F(t2)
flns) . ® e F(u)
3223 sins J; T+ 1) ™
P(s) 2 Plax) g
32.24 o
) 2 Q) °
P(¢) = polinomio de grado inferior a n,
Q) = (s—a)8—ag) -+ (s —ay)
donde a;, ag, ...,a, son todas distintas.
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f(s) F()
32.25 : 1
32.26 % :
32.27 - n=1,23,... (7”:—_—11)—' 0r=1
32.28 2 w0 ;"(;)‘
32.29 — eat
32.30 i m=128. ety 01=1
32.31 G ja)n n>0 tn;(ln ;at
32.32 = i o ser;at
32.33 > j_ p cos at
32.34 oy b)12 — ebt s;n at
32.35 T _sb_)_z lfi— p bt cos at
32.36 ,.,Ti—aa §en;1_at
32.37 }?%Ei cosh at
32.38 (‘s——b_)lz—_az ebt se;nh at
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i) F(

32.39 ’(;jT;Tb—‘Ze‘ ¢ cosh at
32.40 TF—T)ITs“—_b) 0 b ebbt - :at
32.41 F—Tz)?—s:ﬁ 0t b ber;t - ;,eﬂt
32.42 (32—:a‘2)—2 sen al -2 at;t cos at
32.43 (32-1-4?)—2 t s;: at
32.44 (82_;’_____27;_2)2 sen at +2aat cos at
32.45 (82.;’*'_8;2)‘2 cosat — fatsenat
32.46 (38224?__5:_2 t cos at
32.47 (32—-—1_a272 at cosh a,zta’;— senh at
32.48 (.92—-—_8552 t sezn: at
32.49 (32______3%_272 senh at +2aat cosh at
32.50 (sa:—'—saz)"z coshat + at senhat
32.51 (::j-_—a%:—é t cosh at
32.52 (,,T{.lﬁ)’s (8 — a2t?) Sen::ﬁ ~ 3at cos at
32.53 m t sen at ;a;m cos at
32.54 (s'b’-:—_—z_aﬁ-:’ 1+ a2t?) senszi; — at cosat
32.55 (32-:%)3 3t sen at ;—a at? cos at
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f(s) F(t)
32.56 Gi-_}s—iczm (3 — a2t?) sen g;b + Bat cos at
32.57 —(3_2:1—%5 (8 — a2t?) cos c;t — Tat sen at
32.58 ___(3;§2+"“a%23_ 2 sen at
32.59 %:jz——_f_——s;;‘;: 32 cos at
32.60 %ﬁ.ﬁi 168 cosat
32.61 {s_‘;{_g% £ sen at
32.62 ?32‘“—172)'3 (8 + a2£2) senh ::5 — 3at cosh at
32.63 782—:30—2)5 at? cosh at8 a; t senhat
32.64 _(;_2_;8_2_‘;5)_3 at cosh at + gz’;ﬁ — 1) senh at
32.65 182__83&7)? 3tsenh at —;a at? cosh at
32.66 52_5‘3275 (3 + a2t?) senh ¢81,2 + bat coshat
32.67 (Tzé:_z)_a_ (8 + a2¢2) cosh a;t + 7at senhat
32.68 {’;ﬁ% 2 sezr;h at
32.69 ::Tt%%;; 4t? cosh at
32.70 %}ﬂé 313 cosh at
32.71 %%3; LEIL
32.72 —esr-ll?a_a' e;;/: {\/ﬁsen \/§2at _ cosx/iat + e-3at/2}
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f(s) F(1)
s eat/2 \/ﬁat \/gat L _8atr2
32.73 m 3a {COS 2 + \/é sen ——2— g~ 3at
2
32.74 e %(wn + 2eotr2 cos‘ﬁ;“t>
—at/2 . £
32.75 ;—3—_1_73— 63a2 {e3at/2 — cos \/gzat — V3 sen \/:‘;a }
s e—at/2 V3at \/éat
32.76 pe 3a {\/§ sen——5— — cos 5 — + e3at/2
2 t
32.77 o f_ = ‘é (e'” + 2¢—2t/2 cos \/52‘1 >
1 1
32.78 AT dgh s (senat cosh at — c¢os at senh at)
s sen at senhat
3279 A Aot N
2
32.80 qus‘i—aq % (senat cosh at + cos at senh at)
83
32.81 AT Aot cos at cosh at
1 1
32.82 pramapry m(senh at — sen at)
32.83 ul -L(cosh at — cos at)
) st — gt 2a?
2
32.84 ;4—_8_? _2171, (senhat + sen at)
58
32.85 pryingpr 3cosh at + cos at)
1 e~ bt — g—at
32.86 —_— —_—
vs+a+ Vst b 2(b —a) Vat?
fe’ t
32.87 1 ferVat
systa \/E
t
32.88 S S et for at
Vs (s —a) Va
1 1 %t
32.89 —_— eat J——— — pe’ © fcer (bﬁ)}
Vvs—a+b {\/ﬁ

REFERENCIA : “MANUAL DE FORMULAS Y TABLAS MATEMATICAS”, MURRAY R. SPIEGEL, SERIE
COMPENDIOS SCHAUM, McGRAW-HILL, 1975.
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