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Giai phucng trinh vi phan N&i dung

Xét phuong trinh vi phan véi ham phai tim 13 y(t)
cling véi cac diéu kién ban dau. Liy phép bién déi
Laplace c3 2 vé clia phuong trinh d3 cho.

Phuong trinh méi chda ham can tim 13

L{y(t)}) = Y(s) khong phai |3 phuong trinh vi
phan. Gidi phuong trinh nay tim Y(s), sau dé
dung phép bién déi Laplace nguoc tim lai ham
y(t).
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L{y(t)} = Y(s)
L{y'(t)} = sY(s) — y(0)
L{y"(t)} = s°Y(s) — sy(0) — y'(0)
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Vi du

Giai phuong trinh y'(t) + 2y(t) = 1 vdi diéu kién
ban dau y(0) = 4

Dung phép bién déi Laplace 1&n 2 v& cia phuong
trinh, ta duoc

L{y'(t) + 2¥(t)} = L{1}
= [s¥Y(5) — y(0)] +2Y(s) = -

1
~+4  4s+1 1 7
= Y(s) =2 = = —

(5) s+2 s(s+2) 25+2(5—|—2)
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Giai phucng trinh vi phan Vi du

Dung phép bién doi Laplace nguoc tim lai nghiém
y(t)
1 1L 7 5
y(t) =LH{Y(s)} =5+ 5e
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Vi du

Gidi phuong trinh y"(t) + 4y (t) = 9t vdi diéu kién
ban dau y(0) = 0,y'(0) =7

Dung phép bién déi Laplace 1&n 2 v& cia phuong
trinh, ta duoc

L{y"(t) +4y(t)} = L{9t}

= [s°Y(s) — sy(0) — y'(0)] + 4Y(s) = 22

s
0+ 7s2 9 19
Y
= Y(s) = s?(s>+4) T 452 * 4(s? + 22)
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Dung phép bién déi Laplace nguoc tim lai nghiém
y(t)

y(t) =LY Y(s)} = %t + %sin(%)
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Bai l
Gidi phuong trinh vi phan sau bing phép bién déi
Laplace
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Bai 2
Giai phuong trinh vi phan sau bing phép bién déi
Laplace

y'(t) = 3y'(t) + 2y(t) = 4t + 127,

'3+2 2 3 y,
s s2 s+41 s—1 s-=2
y(t) =3 +2t +2et + 3e! — 2t

=
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Vi du
Giai hé phuong trinh vi phan

x'(t) — 2x(t) + 3y(t) =0
y'(t) +2x(t) — y(t) = 0
Véi diéu kién ban dau x(0) = 8, y(0) = 3

Dung phép bién déi Laplace 1&n 2 v& cia phuong
trinh, ta duoc
{ L{x(t) — 2x() + 3y (1)} = L{O}
L{y'(t) + 2x(t) — y(t)} = L{0}
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:>{(SX(S)_X(O))—QX(S)Jr?)Y(s):0
(sY(s) — y(0)) +2X(s) — Y(s) =0
8s — 17 5 3

N X(S):52_35—4:s+1+s_4
Y(s) = 35 — 22 _ 5 B 7
s2—35s—4 s+1 s—4

x(t) = 5e~ + 3e*
= —t 4t
y(t) =5e7t —2e
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Bai 1
Gidi hé phuong trinh vi phan

{ x'(t) — 2y(t)
y'(t) +2x(t) =

v6i diéu kién ban dau x(0) = 0, y(0) =0

1
t

Dap sb.
() 1+ 1 N (t) t+sin2t
e X = —
252 2(s®+4) 2 4 7
1 S 1 cos?2t
Y(s)= — = y(t) = —
(5) 4s (21 4) W) ==+
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Giai hé phuong trinh vi phan Bai tap

THANK YOU FOR ATTENTION
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