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f(s) F(t)
32.3 afy(s) + b fa(s) aF'y () + b Fy(t)
32.4 fls/a) o F(at)
32.5 fls —a) eat F'(t)
F(t—a) t>a
32.6 =03 f(s) Ut —a) = {0 i <a
32.7 s f(s) — F(0) FI(t)
32.8 52 f(s) — s F'(0) — F"(0) FrI(t)
| 32,9 | snf(s) — sn—LF(0) — sn=2F"(0) — +++ — Fn=1 (0) Fm(t)
32.10 f'(s) —t F(t)
32.11 () 2 F(t)
32.12 F)(s) (—1)ntn F(t)
32.13 1) f: Fw) du
32.14 76 l f: . fot Fu) dun = Ot %F(w du
32.15 f(s) 9(s) f " Pl G(¢— ) du
0
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P(s) = polynomial of degree less than n,

Q@) = (s—ai)(s—ag) - (s —ay)

where a;, a, . . ., @, ave all distinet.

f(s) F(t)
32.16 fsw flu) du @
32.17 T%f; o= F(u) dut F(t)hﬂ: F(t+T)
32.18 fVs) —\/lj.tfowru%tmu) du
32,19 Lruss) fo " Jo@Vet) Fw du
32.20 e A(1/s) tn/2 fo " umnn g (@v/ut) Fluy du
32.21 i(;:;f+_11/3) }fot Jo@Vult —u) ) Fw) du
32.22 g‘lﬁ fo " a2 S fuy F(2)
32.23 fns) | Lw;%qﬂ—ug)du
32.24 % él gi‘i';)) Jot
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 TABLE OF SPECIAL LAPLACE TRANSFORMS
f(s) F(t)
32.25 1 1
S
32.26 i ¢
8
_]__ . tn—1 _
32.27 = n=1,23,... o =1
_]__ tn—l
32.28 o n>0 o)
32.29 1 eat
S —a
1 _ tn—1 gat _
32.30 (s__a)n n‘-— 1,2,3,.. —(/}'L‘——l)!, 0l=1
1 tn—l eat
32.31 Goar "0 o
1 sin at
32.32 g2 + a? B
32.33 o _’s_ pe cos at
1 ebt sin at
32.34 T e
s—b
32.35 m ﬁbt cos ot
1 sinh at
32.36 R T
32.37 ;"'_j—aﬁ cosh at
1 ebt sinh at
3238 @ —a

f(s) F(t)
__8':_1)__._ bt
32.39 Py AT bt cosh at
1 b ebt — gat
3240 GaE-b * b= a
8 “ b bebt — qedt
241 G—aeE—-08 *7° b—a
1 sin at — at cos at
32.42 T+ e — e
s t sin at
32.43 ET P T
g2 sinat + at cosat
32.44 (82 + a?)? 2a
8 .
32.45 (sui—'@z cos at — Lat sin at
82 —_ a2
32.46 m t cos at
1 at cosh at — sinh at
32.47 (Z—a?? 43
8 t sinh at
32.48 = ~oa
82 sinh at + at cosh at
3 ]
32.50 (szj——ag)—z cosh et + Lat sinhat
2 2
32.51 (ss2j_—a%)§ t cosh at
1 (8 — a2¢2) sinat — 3at cos at
32.52 (82 + a?)? 8ad
8 t sin at — at? cos at
32.53 (s + a?)? 8a?
82 (1 4 a?t?) sinat — at cosat
32.54 T+ 88
88 8t sinat + at? cosat
32.55 T ) 80
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1(s) F(t
® £(s) F(t)
32.56 8 (8 — a2t?) sin at + bat cos at
2T a2)3 at/2 3 at v
( a?) , 8a 32.73 ﬁﬁ ega {cos[f— + /8 sin @ - e—3at/2}
32.57 s (8 — a262) cos at — Tat sin at
(s*+ a2)3 52 1
8 32.74 P gle e+ 2eat/2 cos \/§2at
32.58 (3%—_;)% #2 sin at
o —= 1 o—at/2 3 at :
2a 32.75 B — B agz 19— cos‘/—Ta — /8 sin \/?;at}
32.59 % — 3a% ‘
(2 + a?)? 482 cos at s , g—at/2 V38at V3at
32.76 prp— ‘ 30 V3 sin-—z— — cosT5— + 63‘1“2}
32.60 8t — 6a’s® + ot : |
(s2 + a2yt 143 cos at &2 1
6 32.77 p , 3 (et + 26at/2 cos \/§2at
32.61 88 —a% 13 sin at
(82 + a2yt . T oda 1 i
) 24a 32.78 AT 4at 4%“3 (sin at cosh at — cos af sinh at)
32.62 1 3+ a2t?) sinh at —
T ( ) sin ;ts 3at cosh at 32.79 s sin at sinh at
L4 ) st + dat 2a2
32.63 '62_3_2)5 ‘ at? cosh ¢t — ¢ sinh at g2 1
@ 828 32.80 Jrayp —2—(;_(sin at cosh at + cos ot sinh at)
32.64 28*22 at cosh at + (a2(2— 1) sinh at 3
(s?—a?)p : 848 32.81 e cos at cosh at
At dat cosh ¢
32.65 s 3t sinh at + at? cosh at
(s2— a2)3 8 32.82 ) —4—1— L (sinh at — sin at)
st — at 20
32.66 (_36“84‘5)—3 (8 4 a2t?) sinh at + bat cosh at s 1
- , .
32 32.83 Py / ﬁ(cosh at — cos at)
32.67 TSTj‘SW (8 2t2) cosh at + Tat sinh at 52 |
a)3 3 32.84 promey % (sinh at + sin af)
2
32.68 H 12 sinh at : 58
P B a— 32.85 promrs (cosh at + cos at)
32.69 8% + 3a?s
(s2 — a2)3 4t2 cosh at 32.86 S S oo
. Vs+a-+Vs+b 2(b —a) Vrtd
32.70 84+ 6a%® + o N
(s — a)? 4 coshat 32.87 L exf Vat
“sVs+a ’ Ve
32.71 s+ a% 13 sinh at A
(s2— a?)t | —~ i 32.88 1 et et Vat
Vs (s—a) ' Ve
32.72 S S eat/2 . V3at V3 at
§8 - a3 a2 G sin—>— — cos B + g—3at/2 32.89 S S at I AL erfe (bt
e be ( )
‘ Vs—a-+b ot
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f(s) F(¢)
1
32.90 —_— Jo(at)
Vs2+a? °
32.91 —— Io(at)
Vs2—a
(Vs2+a?— s)» _ n
32.92 ——\/_—2_!_—2— n>—1 ard, (at)
s2+a
s — a2
32.93 (s—\/—;;__T“)i n>—1 ar 1, (at)
52— a
bes— Vs2+a?)
32.94 < Jo(@VE(t+ 2b) )
Vs2+ a?
32.95 e—bVs'+a’ Jola/t2—0b2) t>b
) Vs? + a2 0 t<b
1 tJy(at)
32.96 ET e —a
s
32.97 W tdy(at)
52
32.98 (2T a2)8/2 Jo(at) — atJy(at)
1 1 (at)
32.99 E— —
s
32.100 m tIy(at)
52
32.101 m Iy(at) + atly(at)
32.102 1 .= F&)=n n$t<n+1’“'n=012...
' s(es —_ 1) 3(1 — e—s) y = 3 y Ly 4y
See also entry 32.165.
i1
1 _ e~s _ %
32.103 s(es—r) — s(l—re9) Ft) = kgl r
where [t] = greatest integer = ¢
es—1 _ 1—e8 _ - —
32.104 se—1  sd—re9 Fy=m n=t<n+1, n=0,12,...
See also entry 32.167.
—als 2V at
32.105 ¢ cos2V/at
Vs Vit
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£(s) F(t)
32.106 e sin 2Vat

82/ 4 7

—als i n/2 _
32.107 S m> -1 <§> T,2Vat)
32.108 ez o~

Vs Vrt
32.109 e—aVs 2 e—atat

2V 73
1—e~aVs

32.110 . erf (a/2Vt)

—aVs :
32.111 A : erfe (a/2y/t)
32.112 eV Wi+ exfe [ byt + 2

Vs (Vs + b) 2vt,
32.113 f‘:a_/_‘/E > —1 —lfw —u?/4a®t
. pUESY n Vmtamt1 g ur e JZ,,(Z\/q,_L) du

s+ a e—bt — p—at
32.114 In <s T b> B E—
. In [(s2 + a2)/a2
32.115 iis—l—]' Ci(at)

In [(s + @)/
32.116 _'Ll_(s_s_)“_] Ei(at)
32.117 —rting Int
Euler’s constant = .5772156. ..

2+ g2 2 (cos at — cos bt)
32.118 In <——82 T b2> -
32.119 2 G FInsp n2¢

8
Euler’s constant = .5772156. ..
32.120 P_Lﬁ —(nt+7y)
v = Euler’s constant = .B772156. ..
2

32.121 lnss (Int+y)2 — L

v = Euler’s constant = ,5772156...
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f(s) F()
32.122 fetD ;nz(ln th)ng n>—1 tnInt
32.123 tan—1 (a/s) smtat
—-1
32.124 fan” ale) Si (at)
a/s e—2\/a_t
32.125 £ erfe (Vals)
Vs Vrt
32.126 & erfe (s/2a) 2—\;’_(4‘“2‘2
T
& erte (8/2a)
32.127 — erf (at)
32.128 e“serfcM 1
Vs Vr(t+a)
32,129 e Fi(as) ? i a
32.130 — Si(as) b+ — sinas Ci S
. cos as < = i(as) sin as Ci (as)jl PO
32.131 sin as —— Si(as) } + cosas Ci(as) mé—a—z-
32.132 cos as {2 Sz(a,s)} — sin as Ci(as) tan—1 (¢/a)
s
/
32.133 gin as {2 i(as); + cosas Ci(as) 11 2 + a?
2 a?
s
) 2 2
32.134 [—725— Si(as)J + Ci(as) %ln <t :20' >
32.135 0 N(t) = null function
32.136 1 8(t) = delta function
32.137 e—as s(t—a)
32.138 = U(t— a)

See also entry 32.163.

f(s) F(t)
32.139 % 2 1% 2 —Lr smn—zﬁc snT"t
32.140 _SS(‘;% 4 ,:1 2<n—1_)"1 i 2 —2—a1)77'93 i 2 ;anﬂ
32.141 cosmat £+ 2 él (A o 1 5 2t
32.142 cosh sz L f_él RIS (2 Lyt
32.143 bt st 2 n% (10 2 g et
32.144 b o+ 5 él N
32.145 osher £ 2 nél (=10 <1 i SnT,:t>
32.147 ;5%%}-;5—@ o+t a) — 188 n«; (zii’ﬁs con @1~V o @0 = Tint
32.148 %ﬁ% %g él (1) =7 H/a® i BT
132.149 ; Sc%zlll—z\\g_" % nél (—1)n=1(2n — 1) e~ @n—1*r*t/4a* oog (2n gal)m
32.150 \/% % é (—1)n—1g—n—D’nt/1a gin (2n ;al)m
32.151 \/% % + % nél (=1)n g—n*a’t/a* cos%
32.152 ﬁ%‘% oy 2 él ST —-_
32.153 ;%}%E—: 1+ ‘—; n§1 2(7__1_)16 (2n—1)%a%t/4a® 05(2_”%;)2&
32.154 S—:‘—:ﬁfﬁ% 20t S DG ity
32.155 s_zcisol;_hw‘\;/_‘\s/_g Ye2—a) + t — 13(; n"’l (z(n i);)3e—(2n—1)27r2t/4a2 cos@—;—f—)ﬂi
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f(s) F(¥)
32.156 M 1 2 § w
' 8 JO (’L'(L\/?) n=1 An Jl (>\n)
where Aj,Ag, ... are the positive roots of Jo(A) =0
JoliwVs) o e=rat/at Jo(nala
32.157 L Jet—ad) + ¢+ 20 § o Jolule)
§2Jy(taVs) n=1 A1 (M)
: where Ay, Ay, ... are the positive roots of Jy(A) = 0
Triangular wave function
F(t}
32.158 L tann <9§> 1
as 2
0 2a 4a 6a ¢
Fig. 32-1
Square wave function
F(t)
1 s 1 I | | | i
32.159 = tanh <“—> i | : i
8 2 4 y } ! ¢
:a . :2a ! 3a 4a :5a
—14 | [I— (-
Fig. 32-2
Rectified sine wave function
()
T as 1
32.]60 (1,282—'1"77'2 coth <'2_>
0 a 2a 3a t
Fig. 32-3
Half rectified sine wave function
F(t) .
T 1
s2.161 (o282 + 72)(1 — e 99) /\ /
a 2a 3a 4da ¢
Fig. 32-4
Saw tooth wave function
F(t)
1 e—as
32.162 Py R e

Fig. 32-5

£ F(t)
Heaviside’s unit function U(t — a)
F(t)
—as 1 T
32.163 A .
° i
See also entry 32.138. 0 )
a
Fig. 32-6
Pulse function
I(t)
1 sy
€e—0s (1 — ¢~ ) , i I
32.164 — { :
1 !
0 13 ate
Fig. 32-7
Step function
F(t) :
5 ‘
|
1 2] | pmser—
32.165 m . i
See also entry 82.102, 0 : : : :
a 2a 3a 4a
Fig. 32-8
Ft)=n2 n=t<n+l,n=012...
F() ‘ |
4 ]
e~s+ e72 8- '
32.166 FErE 2 :
. ) —_—
: i Ty
Fig. 32-9
Fty=m, n=t<at+l,0=0,12...
F(t) |
7 ;———l
1—e—s I
—_— i
32.167 8(1 —re™s) 1
See also entry 32.104. 0 . T T
1 2 3
Fig. 32-10
_ [sin(st/a) O0=t=a
F) = {0 t>a
F(t)
ra(l + e—as)
32.168 -—az—s§—+—ﬂ_2" 1
(i}

a
Fig. 32-11






