Phwong phap
Toan tir Laplace
«» Phép bién doi Laplace

“* Dinh luat Ohm va Kirchhoff dang toan tir
“* Phan tich mach dung toan tr Laplace
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Dinh nghia

f(t) 12 ham (c6 thé phirc) cua bién s6 thuc t (t > 0) sao cho
tich phan hoi tu it nhat véi mot so phircs = a + jb

Bién do1 thuan:

Bién doi nguoc
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¢ F(s) : anh Laplace

* f(t) : goc
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f(t) F(s) Mién hoi tu

u(t) % Re{s} >0
o(t) 1

g~ & ﬁ Re{s}>-a
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cos(at) . iaz Re{s} >0
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sin(at) o Re{s}>0

t" - Re{s} >0
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Tinh chat fi(t) F(s)
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Tinh chat f(t) F(s)

Pao ham theo t fM@) |s"F(s)-s"'f(0)—...— "D (0)

Tich phan theo t jot f(t)dt %F(S)
Nhan cho t t"f(t) (-1)" (;jsn F(s)

Chiacho't @ LOO F(s)ds
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Tinh chat f(t) F(s)

T —st

Ham tuan hoan ft)=f({t+T) J.o F(t)e "at
1_e—ST
Gia tri dau f(0") Iim sF(s)
Gié tri cudi f (+00) lim sF(s)
Tich chap mién t f(t)=*qg(t) F(s)G(s)
, 3 1

Tich chap mién s f(t)a(t) ng(S) *G(S)
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DPién tro

un N u(t) = Ri(t)

Z{u(t)} = Z{Ri(t)}

R ¢amm|U (s) = RI (5)
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a) Pinh ludt Ohm dang toan tir :
(diéu kién dau bang 0)

«*»Phét biéu:

o

+ 1) U(s)=Z(s)1(s)
U(s)  z(s)

-~ Y(s) 1(S)=Y(s)U(s)

o

[ Z(s) : tré khang , tong tré toan tir ()
Y0 Y =— 9 - : N
vor: _ Y(S) : dan nap , tong dan toan tir (S) ()




b) Dinh luat Kirchhoff dang toan tw :

» Luat KCL: ) %1,()=0

node

(Xét dau nhw mach dién tro)
- Luat KVL : 2,3, (5)=0

loop

= Do cac luat Ohm va Kirchhoff viét cho mach toan tu
cling twong tu Viét cho mach phic nén ta co thé ap dung
cac phuong phap phan tich mach xac lap da hoc cho so d6
toan tur khi tim anh Laplace bat ky.



Oul trinh PP toan tw Laplace
% Doi moc thoi gian

(Néu c6, sé tra vé moc cii sau khi gidi xong bdi todn)
% Glai mach khi t<0: Chitimu-(0) vai, (0)
¢ Glai mach khi t > 0:

a) Xay dung so do todn tir cho mach .

b) Ap dung cdc pp phan tich mach dé xdac dinh anh
Laplace Y(S) cua tin hiéu can tim.

c) Bién doi Laplace ngwoc tim y(t).

d) Trd vé moc thoi gian cii (néu co).
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*Vidul
Khoa K m¢ ratait=0, tim ap u(t)
khit>0?

Glai
Khit<O0: Tacou:(0)=4(V)
Khit>0:
So dd toan tir nhu hinh bén.

Tim U(s) bang thé nt.
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sS4 Vi du pp toan tw Laplace
*Vidu?2
Cho mach dién nhu hinh bén , khoa
K déng lai tait=0, bict i, (0) =0 va
Uc(0) =0, xac dinh i(t) khi t>0?
Gidai
So d6 toan tir nhu hinh bén.

Ding phuong phap dong mac luéi :
(6+s+§j 1(s) =ﬂ+(2+§j0,5u (s)
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i(t) = ((4t—D)e* +1)1(t) [Al
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1.3.4 Vi dy

Cho mach nhu hinh bén, biét i, (0) = 0

va U-(0) =0 ; x&c dinh u(t) tait >0

theo phuong phap toan tir Laplace ?
Gldai

So do toan tir nhu hinh bén.
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Vay:
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Tim u(t) : nghiém phurc
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3 .7
S, =——+ ] ——
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*Vidy5 B TR T
Cho mach nhu hinh bén, xac dinh o4 U0
u(t) tai t> 0 2 ( T=L/R) e Rz (s
Glai ] 0 T >
=<0
1,(0)=0.
=t>0
Anh ciia ngudn e(t)
E E E
e(t) = ?t[l(t) -(t-T)]|= ?t.l(t) —— (t-T)A{t-T)-E1(t-T)
oo E
—>E(s)———[1— }——e
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So d6 toan tir cia mach nhu hinh bén ™ sl "
Uis)
Eis) R3:
Timanh U(s) : U(s)=E(s) R__E(G 1 é
sL+R T 1 "
S+—
-
U(s) = E2 1 E 1 T

1-e°" |- e
T sz(s+1j[ } Ts(s+£j
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Vo1 : U (S) = Fl (S) |:]__ e~ ST ] _ |:2 (S)e—sT

f(t) = EETit—HeTt). ) f,(t) = Eil—eT]- )
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Tim ham gé)C U.(t) : U (S) = Fl (S) |:]__ el :| _ F2 (S)e—sT

()= E(%t—lJreth. 1) f(t) = ELl—eTt]. 1t)
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u(t) =+ T
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“Vidu6 76 ‘H ?:Dﬂ 1H 16
Cho mach nhu hinh bén, xac dinh [ S~ ] *
u(t) tait>0? 10 | Ul
' . 7H 7H
Glai (‘5121; ; é z i

=t<0:

111(0)=2A71,(0)=0 Eﬁf — — E’ .

"t1>0: | g L F N[
So d6 toan tir : nhu hinh bén H‘D /I) 25? g;a : 1a : Uls]
Luuy: L4 ,(0)=4 12is i
Mi,(0) =2

, 25+2 S (S
Tim U(s) : Dung dong mac luoi {(8)]_
s  2s+2|| |
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2542 s |[1(s)| |¥+4
[ S Zs-rz} L) | 2
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DU == T 6 60D 500 (542)

Viy: u(t)=2(e" —e?).1(t) [V]
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‘ I L (!_ o« A S 28 5 B . P‘x, _x‘&l\_ l\_

’ 20
“Vidu7 i
Mach nhu hinh bén, xac dinh u(t) tait>07? _ l 2”5 i
Gidi e = ..
"t<0: u-(0)=0. ? 1it) + s
*t>0: Sodd toan tir : nhw hinh bén i | 1
U(s)=—2Z41(s) S
2.3 R
rztd - 88 = & 8is
V41 < 21+ s S+4 I[g] 4 & I
o 1 A —
I(s)===— >__ .
4 4s - -
_ 1 |-
Lu(s)=—2 - 05,05 <+ < L
s(s+4) S S+4

Vay u(t)=0,5(-1+e*).1(t)
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% It

% Uls)

*Vidu8& e 1||F 12 - D'E{?F
Cho mach nhu hinh bén, xac o) ; g ' g
dinh u(t) tait >0 ? [121my
Glai
"t<0: lz@f 1?*1:2* o
 Uei0)=0: U 0) =0. ; é N
=1>0:
So dd toan tir : dung qui doi tré khang
Z, = 4(2 + 1/s) I
U(s) = 24 4 24 § (%)2415 40

% Uls)

S Zth+4+§+4: 4542 $s+0,5

Vay : u(t)=6e"". {t) [V]
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*Vidu9
Mach & nguon e(t) nhu hinh bén, xac
dinh u(t) tai t >0 2 (91a st uc(0) =0)
Giai
» Tim anh Laplace cua f{(t) : ham
MO ta e(t) trong mdt chu ky.

f)=11t)—2(t—D) +1(t—T)]

S

1 —s
F (s) :—[1—2e 2 +eST}

et) —w | :
0.05F —8
@ 0,25 @ + utt

1
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N |-

1— 2e +e st

> Anh Laplace cua e(t) E(s) = i’
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5.4 Vi du pp

< So dd toan t& nhu hinh bén:

(so kién bang 0)

0,25 Q

1]
20/s

L
*—|

2 80

E(s)—wWv
<;|-> O,25£2§ 20/s

2

>—0 +
+ 3 U(s)

% Tim U(s) theo thé nat : - o -
¢, (8+0,1s) — ¢, (0,058) — ¢,(0,05s) = 4E(s)
—,(0,055) + @, (0,055 +0,125) — @, (0,125) = 0
—U(s)=— 2803.E(s)
s“+5s5+400
i oL ] i oL ]
8 0 |[1-2e 24+¢ 1-2e 2 4+
U(s) = =G(s
(5) s® +5s + 400 1—e (5) 1—e %
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5.4 Vi du po
% Tim ham goc u(t) :

R

T —4,03.e** sin(19,8t)
s +55+

g(t) =
H(s) = G(s)[l 2e 2+eST]

-80 —2e
U S — —
(5) 32+55+4OO 1—-e% 1—-e*

v Luuy lat, = 3t=1,2(s)
— x4c 1ap sau moi ban ky 2s

t(=)
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50 | 01F
» Xac dinh u(t) tait >0, gia 0'1' 'F T
suU~(0)=07? N T
c(0) C_)e(t) 50
» Tim anh Laplace cua f(t) : ham o~y
AL . : A &,
MO ta e(t) trong mot chu ky. 1 N
s
f)=11t)—2(t—D) +1(t—T)] N I Y
1 —sT 3
F(s) = —[1— 2e 2 +e "' }
S
_ . _
, . 2 —sT
» Anh Laplacecuae(t) E(S) = 11 21e e:r ©
S —




% Tim U(s) theo thé nut :

2(S+2)p, —Sp, —2U =2E(S) )
{_S(Pl +(S+2)p, =

4s.E(s) 4 1-2e

T
2

n e—sT

=U(s) =

s2+4s+8 s’+4s5+8 1-e

4 ot
F(s) = Zias08 = f(t)=2.e".sin(2t).1(t)

2

= h(t)= fO)L10) -2 (t-2) At -D)+ F(t-T)L({t-T) .|

400 0oF

=u(t)=) h(t+nT)
n=0 \/Lu:uylatd—?)r 1,5 ()
— x4c 14p sau moi ban ky 2s ~
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