TABLA

~  TRANSFORMADAS DE LAPLACE

fs)

F()

6.1

@ | e

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

Cos at

6.10

e® sen ar

6.11

s—b

(s—b)*+a

e” cos at

6.12

s —a

senh at
a

6.13

s2—a

cosh at
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fGs) F(@)
ra
6.14 1 " senh at
' (s—b)y —a® a
s—b
6.1 5 m e”‘ cosh at
6.16 ! #b o
» e e———T a
s—a)(s—b) b—a
s be?* — ge™
. S b —
-.61’?/ (s—a)(s—b) a# b—a
1 sen at — at cc'>s at
o T %
s t sen at
6.19 . (P +a?)? 2a
52 sen at + at cos at
620 Ty %
3
6.21 ¥ cos at — 4 at sen at
(s + a®)?
6.22 v-a t cos at
6.23 1 at cosh at — senh at
(s? —ad)? 2a3
s t senh at
6.24 L ¢ senh at
(s? — a?)? 2a
2 senh at + at cosh at
6.25 — 4
(s* —a%) 2a
s .
6.26 5 cosh at + Lat senh at
(sz - a2)2
2
6.27 s* +a? t cosh at
(sz . a2)2
1 (3 — a*t?) sen at — 3at cos at
6.28 ¥ ) 2
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1) F(»
s t sen at — at? cos at
6.29 [CEYGE 8
s? 1 + a®t?) sen at — at cos at
6.30 S — (
(s* +a?»? 82
6.31 _ 53 . 3t sen at + at® cos at
(s° +4a% 8a
6.32 s* (3 — @*t*) sen at + Sat cos at
(s* + a®)? 8a
55 — a2 -
6.33 ] - (8 — a*t?) cos at — 7at sen at
% +ad?) 8
6.34 332 - a2 tz sen at
6.35 s —3da’s 412 cos ar
5* — 6a*s? + g*
6.36 - - * 1,3
) L3 cos ar
6.37 s* —a’s t3 sen at
| (s> +a%* 24a
1 B + a2¢?) senh at — 3at cosh at
6.38 F=a7 o
s at® cosh at — t senh at
6.39 ———
(sz _ a2)3 8(13
6.40 52 at cosh at + (a*t?> — 1) senh at
: (s*> — a?)? 8a®
6.41 s? 3t senh at + at? cosh at
) (s* — a®? 8a
6.42 ] s* _ (3 + @*t?) senh at + 5at cosh at
(s* —a?) 8a
6.43 s° (8 + a*t%) cosh at + 7at senh at

8
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1) F()
6.44 (z.:z_+ac:;3 2 sezr;h at L F
6.45 2332*;3:22;3 3t? cosh at
6.46 st _:sf‘fs;; at Le3 cosh at
6.48 P _'1_ a fj.; {\/5 sen {E — COS \/32- at + e-3at/2}
6.49 3 :: pe %’; {cos \/i at + \/5 sen {%ﬂ _ e—saz/z}
6.50 p fa3 ; (e;‘“ + 2eM2 cos —\/-;lf)
6.51 3 _1_ P e;;;/z {es“" 2 —cos —‘/—if —~ /3 sen \/i at} |
6.52 $3 _s. PE e;:n {\/5 sen \/i @ _ 0s ‘/i i + e3“‘/2}
6.53 3 faa ; (e“‘ + 2e™*12 ¢cos -‘—/_-::;—af)
6.54 s4b+l4a4 % (sen at cosh at — cos at senh at)
6.55 e %‘;”h‘“
6.56 = :24a Z % (sen at cosh at + cos at senh at)
6.57 & f v cos at cosh at
6.58 1 % (senh at — sen at)
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f(s) F (o)
s I
6.59 - e (cosh at — cos at)
s ! (senh at + sen ar)
6.60 e %
6.61 s % (cosh at + cos at)
: s —at 2
1 e—bt —e @
6.62 Vst+a+/s+b 2(b - a)/nt?
6.63 1 fer \/z;
) s/s+a \/5
6.64 1 e* fer \/E
\/E s—a) \/Z
6.65 ——lh_ eat{ 1 bebzt fcer (b\/;)}
' VSs—a+b /Tt
1
6-66 SZ + a2 JO (at)
1
6.67 5 I, (at)
2 2 7
6.68 (/s i S s a'J, (at)
s°+a
§ — 2 __ a2 7
6.69 ( i Y s 1 71 ()
s2—a
eb(s-—,/s2+a2)
6.70 M Jola/t(t + 2b))
s* +a?
6.71 e Jola/t? =b%) >
s* + a? 0 t<b
6.72 ! tJ, (ar)
(SZ + a2)3/2 a
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o,

F()

£
i Jo (at)
6.73 m tJy(a
s2
6.74 Crd" Jo(at) — atJ (at)
1 tl, (at
6-75 m la( )
s
6.76 m tl,(at)
2
s
6.77 m Iy(at) + atl; (ar)
6.78 1 ___ e~ F@)=nnst<n+1,n=0,1,2,..
s€—1)  s(1—e™9 :
Véase ademas 6.141.
1 e”s i1l
6.79 = Fity= Y ¢
s@—n " sA—re =2
donde [t] = maximo entero <t
6.80 e-1 _ _1-e FO=r, n<t<n+1,n=0112..
s(e‘—r) s(1 —re™" '
 Véase ademis 6,143,
6.81 e—als cos 2. /at
\/E it
6.82 e” sen 2, /at
S3/2 /n,a
e—a/s t nf2
6.83 71 n> -1 (E) J"(Z\/;;)
6.84 e e e e
Vs Vut
6.85 e_”‘/§ a e~ 24t
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f(s) F@)
6.86 1 e fer (a/2./2)
s
—ays
6.87 ¢ - feer (a/2./2)
e s ePbrra) foor (b\/f + 2 )
6.88 e
V(s +b) 2./t
e—n/,/.? 1 ©
—1 n —uz/4a21J
6.89 SFT n> \/__Taz"“ L ue 2nl2/u) du
-bt ~at
s+a e e
6.90 In (s + b) T
2 2 2
6.91 In [(s* + a%)/a?] Ie (at)
2s
6.92 In[Gs + a)/q] Ie(ar)
s
6.93 _b+hy In ¢
S
Y = constante de Euler — 0,5772156. ..
s + g2 2(cos at — cos bt)
6.94 — _—_—
In (sz + bz) t
2 2
6.95 ;‘— 4 Ot In? ¢
S s
¥ = constante de Euler — 0,5772156. ..
Ins
6.96 — ~(nt+y)
Y = constante de Eyler = 0,5772156. ..
2
6.97 lnTS (]n t+ '}’)2 - %nz
? = constante de Euler — 0,5772156. ..
I’ D—-T D1
6.98 n+1) n+1ilns n> 1

Sn+l

"In¢
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f) F()
sen at ¢
6.99 tg™ ! (a/s) ;
6.100 L BCD) Is(ar)
s
ea/s e—ZJE
6.101 feer (\/a/s
7 o (V) o
21442 Za —a*t
6.102 €1 feer (s/2a) —=
n
z/4a2
6.103 fs——fc-:fis/ia_) fer (at)
6.104 ke‘“fcer\/t_z.; 1 -
Vs Vi +a)
6.105 al { !
) e” Ie(as) t+a
! z. I :
6.106 S| cosas 3= s(as)p — sen as Ic(as) i
7 r d
6.10 sen gs 5~ Is(as)p + cos as Ic(as) CEra
T
Cos as {5 —Is (as)} — sen as Ic(as)
6.108 . tg™! (t/a)
sen as {E —1Is (as)} + cos as Ic(as) 1 2 + a?
2 ~In >
6.109 2 .a
s
2 L. (t*+a?
6.110 F —1Is (as)] + Ic? (as) —~In ( 5 )
2 : t a
6.111 0 A (t) = funcién nula
6.112 1 4(t) = funcién delta
6.113 e o(t —a)
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)

F(1) p

6.114

e—ns

s

Véase ademas 6.139.

Ut — a)

6.115

senh sx
s senh sa

6.116

senh sx
s cosh sa

ney 2n — 1 2a 2a

6.117

cosh sx
s senh as

6.118

cosh sx
s cosh sa

n=1 2n—1 a 2a

6.119

senh sx
3 —
s* senh sq

6.120

senh sx
s cosh sa

8a 2 (—1y s @n— Dnx cos n - Dz
n S Qn—1p2 T, 22

6.121

cosh sx
2
s* senh sa

6.122

cosh sx
s? cosh sa

t+

2a

U

M8
-

P~
_
Nena
ES]

6.123

cosh sx
53 cosh sa

%(t2+x2~a2)— 0§ —— 2
2a

™ S Gy ©

6.124

senh x, /s
senh a\/E

[\

ive

4

_ nmx
(=1)y'ne~writa oo "X
a

a

n

6.125

cosh x, /s

cosh a\/§

T ©
22

a (=11 @2n — 1)e~Cr-1rwysa oo 20— Dax
1

2a

)

n

6.126

senh x./s
— TV

\/E cosh a,/s

sen @n— Dnx
2a

el

Q0
Z (_ l)n—-l e~(2n— 1)*2%t/442
n=]1

6.127

cosh x\/.; 1 2 e o
m 5"’5"4;1 (=1)e cosT

nrx

16a> = (—~1y Cn—Drx  @2n-1n
— cos
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0] | F()

6.128 senh x /s

s senh a\/g

6azg | - SohxVs

s cosh a\/g

tJ
(—1) e —— nmx

M8

+

Q| ®
SN

1+ 25 D an-eaer oo @1~ DX
T p=1 2n - l 2a

6.130 senh x/s
52 senh a\/.; :

SRR

+ 2a?
7[3

il (-1 nwx

1 — e~ ™5te%)y gen ——
L ( ) 2

6.131 cosh x/s

168 & (1" 0 veaes . (21— Dax
cos —— ~
s? cosh a\/g

1 2 2
= — t —
2 —a)+ 3 ,,Z:l @2n-1)° ¢ 2a

Tolix/5) ' © e~htaJ (1 x/a)
132 B i & 1—2 3 £ JolWXid)
6 : sJ, o(ld\/s—) n§1 j’n'] 1 (An)

donde 44, 4,,... son las raices positivas de J, (1) = 0

J i w0 —lft/az
oass|  Jlx/) T SRl YCA T

s2Jolia/s) ‘ w1 @)

donde Ay, 45, ... son las raices positivas de J, D=0

Funcién de onda triangular

1 — F@®
6.134 P gn { — ‘

2a 4a 6a
Fig. 6-1

Funcién de onda cuadrada

1 as F(@)
6.135 Z bl
s e (2) 1] j ! 1 N
: ! : ! : ¢
Ia iZﬂ 13a 14a :Sa
i ; | : ! L
Fig. 62
Funcion de onda sencidal rectificada
na as F@®
6.136 —— .
peye cotgh <2> .
0 a 2a 3a t

Fig. 63
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f(s) F(@) £
Funcién de onda sencidal semi-rectificada
F)
6.137 i 1
' @+ ) (1= e ) m /
t
a 2a 3a 4a
Fig. 6-4
Funcién de onda en diente de sierra
—as F()
6.138 i - i -
: as®  s(1— e %) ! :/‘:/] |
i | 1 :/
a 2a 3a 4a
Fig. 6-5
: Funcién unitaria de Heaviside U(t— a)
e=5s F@
6.139 5 14 :
Véase ademas 6.114. o : t
a
Fig. 6-6
Funcién de pulsaciones
e (1 —e5) F@
6.140 s 1 e ————
1 . f
i !
i i
1 1 !
0 a ate ¢
Fig. 6-7 :
Funcion escalonada I
1 F(®) .
- )
6.141 sA—e. 3 — i
24 [ ——
Véase ademas 6.78. 1 '
1] T T T T t
a 2a 3a 4a
Fig. 6-8
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f® F(p)
FO=n*, nst<n+1,n=0,1,2,... ‘
F@) 1
4 !
2 3 '
6.142 m 2 :
1 ———
(4] 1; '2 5
Fig. 6-9
F@=rnst<n+1,n=0,1, 2,...
- F@®
1—es . ]
6.143 s(1 —re™) o
]
Véase ademas 6.80. R —— |
0 Y . i
Fig. 6-10
sen(ntfa) 0<t=ZLa
F(t) = =
@ {0 t>a
na(l + e™*) F@
6.144 e LI
a’s? + 2 1
0

Fig. 6-11




