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Phép bién d6i Laplace [ESI-GIE)

Dinh nghia
Phép bién doi Laplace L 13 1 quy ludt lién két véi
ham f(t) 1 ham F(s) xdc dinh bdi

F(s) =L{f(t)} = f(t)e *dt.
0—
F(s) goi I3 bién déi Laplace cda f(t), con f(t) I3
bién déi Laplace nguoc cda F(s). Ki hiéu
f(t) = F(s).

Bién d6i Laplace ton tai néu tich phan suy réng
trén hoi tu khi s 6 trong 1 khodng nao dé.
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\ N -
Ham bac thang don vi

Ham bac thang don vi duoc dinh nghia nhu sau
0, t<0
u(t) = { 1, t>0

—st o0

Oo 1 7/
L{u(t)} = [ Letdt="—| =2 nbus>0.
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OCTNSEINGCNIET Y  Bién doi Laplace clia cdc ham théng dung

Ham mii e ?¢

TocoL{e) = [ e*tesid= £ |
acolie ™l = [ et e®dt= ———— =
. 0— —(s+ a) 0—

——, Néu s > —a.
s+ a
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OCTNSEINGCNIET Y  Bién doi Laplace clia cdc ham théng dung

Ham lugng giac cos at, sin at

9]
Ta c6 L{cosat} = [ e ' cos atdt =
0—

© ( t + asin at) > &
— (—scosat + asina — — néu
s2 4 g2 o S+ a®
s> 0.
0
va L{sinat} = [ e *'sinatdt =
0_
e—st ( . )OO 3 .
— (—ssinat — acos at — — néu
s2 4 g2 o S+ a%
s> 0.
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\ ~ N /-
Ham liy thua t", vé6in=0,1,2,...

(0.¢}

Tac6 L{t"} = [ t".e *'dt =
0—

the=st|> p n .

+— [t testde = —L{t"1}, néu
-5 Jo_ So- s
s > 0.
Qua trinh néy c tidp tuc ta duoc

Ly = 202 () = o o

s > 0.
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Dinh ly
Néu Fy(s) va Fa(s) Ian luot 13 bién déi Laplace
clia fi(t) va f(t), con c1, ¢ 13 hang sb bat ky thi

L{cif(t) + cf(t)} = aFi(s) + caF(s)

Vi du

Tinh L{4t> — 3 cos 2t + 5e '}.
., 8 3 5

Dap s6. — — >

_l_
3 s2+4 s+1
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Tinh chit d&i thit nhit (dsi theo s)

Dinh ly
Néu L{f(t)} = F(s) thi L{e ?f(t)} = F(s + a)

Céc cbng thic quan trong

o L{e cosht} = s +Sa—;23+ 2 véi s > —a
b
@ L{e “sinbt} = 1ot i véi s > —a
I
o L{e 2ft"} = (SJrnW’ véi s > —a
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U R ETRSEN ISR IETEYSM  Tinh chit doi thd nhat (doi theo s)

Vi du
Tinh

s+ 1

—2t _ .
o L{e “'cos4t} = Gripid véi s > 2
i B .
@ L{e 'sin4t} = i @ vdi s > 1
2!
o L{e3tt2} = W, véi s > —3
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Tinh chit ddi thi nhit (dsi theo t)

Dinh ly
Néu L{f(t)} = F(s) thi
L{f(t — a)u(t — a)} = e *F(s), trong dé

u(t — a) = 0, t<a
11, t>a
Vi du
2
, 0, t <
Tim F(s) néu f(t) = o 2377
cos(t—?), t>—
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Tinh chit déi thang do

Dinh ly

Néu LEF(E)} = F(s) th L{F(at)} = %F (5).
(a > 0)

Vi du

DS sin t 1
Biéet rang L (= arctan — hdy tim

sin at
L

S

Dap so0. arctan

TS. Lé Xuan Dai (BK TPHCM)

a

S

PHEP BIEN DOI LAPLACE TP. HCM — 2011.

11/ 24



ce Bién d6i Laplace clia dao ham

Dinh ly
Néu L{f(t)} = F(s) thi
L{f'(t)} = sF(s) — f(0—)

Hé qua

o L{f"(t)} = s°F(s) — sf(0—) — f'(0—)

e L{fN(t)} = s"F(s) — s"1f(0—) —
(0=) — ... —f"10-)
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BRGNS IR ER AR NI EY Sl Bién d6i Laplace clia tich phan

Dinh ly

Néu L{f(t)} = F(s) thi L f‘ f(x)dx

F(s)
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Dinh Iy
Néu L{f(t)}

L{Ef(6)) = (-1 F(s)

F(s) thi

Nhan cho t”
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Dinh ly
Néu L{f(t)} = F(s) thi L { f(t)} = TF(x)dx

t

. N . . f. t \ .

vai diéu kién lim Q ton tai.
t—0— t
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LGRS IR E R AR NI EY -l Bién d6i Laplace cia ham tuan hoan

Dinh ly
Néu f(t) 13 1 ham tudn hoan véi chu ky T > 0 th

f e Stf(t)dt
S0 m—
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Tinh chit clia phép bién déi Laplace [RTINNASERISREEN]

Dinh ly

Néu L{F(e)} = F(s) th |
lim f(t) =f(0 ): ||m sF(s), vdi diéu kién céc

t—0+ S$—00
gidi han trén ton tai
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Tinh chit clia phép bién déi Laplace [RINNASER SRTE

Dinh ly
Néu L{f(t)} = F(s) thi

lim f(t) = f(co) = lim sF(s), vdi diéu kién cac
t—00 s—0

gidi han trén tén tai.
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Tinh chit clia phép bién déi Laplace (VAR

Vi du
@ TinhL fcosxdx
F X
P
@ /inhL fsm—xdx
0 X
OOe—X
@ TinhL f—dx
t X |
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LGN E IR ER SRR NI Ell  Tinh tich phan suy rong

Dinh ly
Néu L{f(t)} = F(s) thi f f(t)dt = F(0), vdi

diéu kién tich phan suy réng trén hoi tu.

Vi du

—t _ o3t

Tinh [ = dt
0—

t
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Bai tap

Tim bién 0167i Laplace clia mdi ham sau va chi ra
gid tri s dé bién doi Laplace ton tai.
0 2t>? — et
@ 6sin2t — 5cos2t
@ 3cosh5t — 4sinhbt.
o (5e%* — 3)2
2t, 0 <t <5h
) = { I, t>5

©
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Bai tap

Tim bién déi Laplace cla cic ham sau
3t — 2t3 + 4e73t — 2sin 5t 4 3 cos 2t
$3 a3t

(t +2)%et

e *t cosh 2t

e '(3sinh 2t — 5 cosh 2t)
e tsin?t
(1+ te™t)3

© 6 6 ©6 606 © o
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Tinh tich phan
o0
o ft3e_tsin tdt

%0 a~lgin t

d i
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THANK YOU FOR ATTENTION
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