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NoGi dung
Q Dinh nghia phuong trinh vi phan
9 Mbt s loai phuong trinh vi phan cip 1 thudng gip
@ PTVP cap 1 dang tach bién, tuyén tinh, dang cap
@ Mot so bai tap
© PTVP chp 2
@ Khai niém — Cac PTVP cap 2 giam cap dugc
@ PTVP tuyén tinh cip 2 thuan nhit
@ Mot s6 khai niém — Cau trdc nghiém
@ PTVP tuyén tinh thuin nhit cip 2 hé s6 hing
@ Bai toan gia tri dau va bai toan gia tri bién
©Q PTVP tuyén tinh cip 2 khdng thuin nhit
@ Cau tric nghiém — Tim nghiém riéng
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Dinh nghia PTVP

Phuong trinh vi phan 1a phuong trinh lién hé giita bién

doc lap x véi ham can tim y va cac dao ham cia né

y'.y". ...y Nhu vay ptvp 13 phuong trinh c6 dang
F(x,y,y',y", ...,y =0.

o Cip cda ptvp 13 chp cao nhit ctia dao ham cé trong
phuong trinh.

o Néu thay y bang ham s6 y(x) vao ptvp, ta dugc
dong nhit thiic, thi ta néi y = y(x) |3 nghiém cta
ptvp d6. Gidi ptvp 13 tim tit c3 cic nghiém cha né.

o Db thi cia mét nghiém y = y(x) goi 1a dudng cong
tich phan.
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PTVP cp 1
PTVP c4p 1 13 phuong trinh c6 dang: F(x,y,y’) = 0. J

Bai toan Cauchy I3 bai todn tim nghiém y = y(x) cla
ptvp thda diéu kién dau y(xo) = yo.

Vi du 1. Gidi ptvp ¥y’ = sinx va tim nghiém cdla bai
toan Cauchy y’ =sinx, y(0) = 1.

o Ham sb y = o(x, C) goi 1a nghiém téng quét cla
ptvp trén mién D C R? néu véi moi (xg, yo) € D ton
tai duy nhit G, sao cho y = ¢(x, Gp) 13 nghiém cta
bai toan Cauchy véi diéu kién dau y(xo) = yo.

o Nghiém nhan dusc tir nghiém téng quat khi cho C
mot gia tri cu thé goi la nghiém riéng.
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Xét bai ptvp da gidi d6i véi dao ham y’' = f(x, y).

Dinh ly ton tai va duy nhit nghiém

Néu f(x,y) lién tuc trén D C R?, thi vdi moi

(x0,¥0) € D, bai todn y' = f(x,y), y(x0) = yo ludn cé

nghiém y = y(x) xdc dinh trong mgt lan can cia xo.

Ngoai ra néu ham s Y lién tuc trén D thi nghiém dé Ia
y

duy nhat.
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PTVP dang tach bién
PTVP tich bién 1 ptvp c6 dang: y' = f(x)g(y). |

Cach giai. Véi diéu kién g(y) # 0, chia hai vé& cho g(y),

ta dugc = f(x)dx. L4y tich phan 2 vé&.
g(y)
Vi du 2.
d 2
1. Gii ptvp d—i - % y(0) = 2.
6x°
2. Gidiptvpy = ——.
arptvp Yy 2y + cosy

. xdy 1
. Giai pt = — | dx.
3. Giai ptvp 5.0 (y+y) X
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6x2

Nghiém clla y = ———
ghiem ctia y 2y +cosy
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X2

d
Nghiém cfia d—i’ = 5 ¥(0) =2
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PTVP tuyén tinh cap 1

PTVP tuyén tinh cap 113 ptvp: y' + p(x)y = q(x). J

Céch giai. Nhan 2 vé cho e/ PX)X | bt trd thanh:
/ Ve
(yef”(x)dx) = g(x)e/ PX)¥ L&y nguyén ham.

Vi du 3. Gidi ptvp
dy
dx
2. X%y +xy =1, x>0, y(1)=2

3.y —3x%y = e* sin x

1. + 3x%y = 6x°
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N\ /CZ_Q Y,

d
Nghiém cia ed + 3x%y = 6x°
dx
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