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Noi dung
Chuong 1: PHUGNG TRINH VI PHAN CAP 1

Bai giang mon
hoc Toan cao

cip B2 N61 dung

Nguyén Anh
Thi

Noi dung

\P 1

Dinh nghia phuong

S @ Chuong 1: PHUONG TRINH VI PHAN CAP 1

o Pinh nghia phuong trinh vi phin
Mot s6 loai phuong trinh vi phin cip 1 thudng gip
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Noi dung Pinh nghia phuong trinh vi phan

Chuong 1: PHUONG TRINH VI PHAN CAP 1 M6t s6 loai phuong trinh vi phan cp 1 thudng gip
Bai giang mon
hoc ’l:nén cao . ~ < .
cip B2 bPinh nghia phuong trinh vi phan
Nguyén' Anh .
Thi Pinh nghia

Phuong trinh vi phdn la phuong trinh lién hé gitia bién doc ldp
X v0i ham cdn tim y va cdc dao ham cdand y'.y”, ... ,y™.
Nhu vdy phuong trinh vi phdn la phuong trinh co dang

Dinh nghia phuong

F,g,9.9",...,.y™) =0

e Cép ctia phuong trinh vi phan 1a cdp cao nhét ctia dao
ham c6 trong phuong trinh.

o Néu thay y bdng ham s6 y(x) vao phuong trinh vi phan, ta
dugc dong nhat thdc, thi ta néi y = y(x) la nghiém cta
phuong trinh vi phan d6. Gidi phuong trinh vi phan la tim
tat cd cic nghiém cta né.
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Noi dung Pinh nghia phuong trinh vi phan

Chuong 1: PHUGNG TRINH VI PHAN CAP 1 M6t s6 loai phuong trinh vi phan cp 1 thudng gip
Bai giang mon
hoc Toan cao N . A e
cip B2 Phuong trinh vi phan cap 1

Nguyén Anh

Thi bPinh nghia
Phuong trinh vi phdn cdp 1 la phuong trinh c6 dang:
Fix,y,y") =0
Bai toan Cauchy la bai todn tim nghiém y = y(x) cta phuong
smmmmene 1NN Vi phdn théa dicu kién dau y(x) = yo
e Ham s6 y = p(x, C) goi la nghiém tong quat ctia phuong
trinh vi phan trén mién D C R? néu véi moi (xo,yo) € D
ton tai duy nhat Cy sao cho y = ¢(x, Cp) la nghiém cta
bai toan Cauchy véi dieu kien dau y(xo) = yo.
o Nghi¢m nhan dugc tir nghi¢m tdng quat khi cho C mot
gia tri cu thé goi la nghiém riéng.
Vi du
Gidi phuong trinh vi phén y' = sinx va fim nghiém cua bai
toan Cauchy y' = sinx, y(0) = 1.
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Bai giang mon
hoc Toan cao
cap B2

Nguyén Anh
Thi

M3t s4 loai phuong
trinh vi phan c&p 1
thudng gip

Noi g(ung Pinh nghia phuong trinh vi phan
Chuong 1: PHUGNG TRINH VI PHAN CAP 1 Mot 6 loai phuong trinh vi phan cép 1 thudng gip

Phuong trinh vi phan dang tach
bién

binh nghia

Phuong trinh vi phdn dang tach bién la phuong trinh vi phén
c6 dang y' = f(x)g(y).

Cach gidi: V6i dieu kién g(y) # 0, chia hai v& cho g(y) ta dugc

& — flx)dv. Ly tich phan hai vé.

Vi du

Gidi cdc phuong trinh vi phén:
1. y =5x2.

2. xy =y* + 1.

3.y =%
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Noi dung Pinh nghia phuong trinh vi phan

Chuwong 1: PHUGNG TRINH VI PHAN CAP 1 Mot 6 loai phuong trinh vi phan cép 1 thudng gip
Bii giing mon
Rt Phuong trinh vi phan tuyén tinh
Ngu;ifll:i Anh c ﬁ,/p 1

binh nghia
Phuong trinh vi phén tuyén tinh cap 1 la phuong trinh vi phdn
6 dang y' +p(x)y = q(x)
wies Cach gidi: Goi P(x) 1a mot nguyén ham cda p(x). Nhan hai vé
meimanes  cho ™ ta dugc

thudng gip

"Wy’ + e"Op(x)y = " Mg (x)
(e P(x)y) e"Mq(x)

/ P (x)
y=ePW / PWg(r)dx
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Bai giang mon
hoc Toan cao
cap B2

Nguyén Anh
Thi

Dinh nghia phuong
trinh vi phin

M3t s4 loai phuong
trinh vi phan c&p 1
thudng gip

Noi t'i(ung Pinh nghia phuong trinh vi phan
Chuong 1: PHUGNG TRINH VI PHAN CAP 1 Mot 6 loai phuong trinh vi phan cép 1 thudng gip

Phuong trinh vi phan tuyén tinh
cap 1

Vi du

Tim nghiém tong qudt cia phuong trinh vi phén
1.y —xy =x.

2. }C% — )273 —xcosx =10

3. % +xy=1,x>0,y(1) = 2.
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Bai giang mon
hoc Toan cao
cap B2

Nguyén Anh
Thi

Dinh nghia phuong
trinh vi phin

Mt 56 loai phuong
trinh vi phan c&p 1
thudng gip

Noi t'i(ung Pinh nghia phuong trinh vi phan
Chuong 1: PHUGNG TRINH VI PHAN CAP 1 Mot 6 loai phuong trinh vi phan cép 1 thudng gip

Phuong trinh vi phan toan phan

binh nghia

Phuong trinh P(x,y)dx + Q(x,y)dy = 0 duoc goi la phuong
trinh vi phan toan phdn néu c6 u(x,y) théa

du(x,y) = P(x,y)dx + Q(x, y)dy

Néu tim dugc u(x,y) thi phuong trinh tré thanh du(x,y) = 0,
suy ra u(x,y) = C.

Ménh dé (Pitu kien dd dé c6 u(x,y))

Néu cac dao ham riéng 92 (x,y), %(x, y) déu lién tuc trén
D C R va $(x,y) = & (x.y). Thi ton tai ham u(x,y) thda
du(x,y) = P(x,y)dx + Q(x,y)dy
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Noi dung Pinh nghia phuoeng trinh vi phan
Chuong 1: PHUONG TRINH VI PHAN CAP 1 Mot 6 loai phuong trinh vi phan cép 1 thudng gip

Bai giang mon

hoc Toan cao

cip B2 Cach tim u(x,y)
Nguyén Anh C6 dinh g, tinh tich phan theo x 2 v& clia u(x,y) = P(x,y)

ulx,y) = / Plx.g)dx = d(x.) + C@)

C6 dinh x, 18y dao ham theo y

lv:ﬂ 56 loai phuong u_l/ (x7 y) = ¢y (x7 y) + Cl (y) .

trinh vi phan cip 1
thudng gip

Cho uy(x,y) = Q(x,y), suy ra C(y) va ta dugc u(x,y).
Vi du
Gidi phuong trinh vi phén

O (3y? + 2xy + 2x)dx + (bxy +x% + 3)dy = 0

O C+ayy +2y+1=0

e %l/ _ xyZy_(io_sfzs)inx,y(O) -9
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Bai giang mon
hoc Toan cao
cap B2

Nguyén Anh
Thi

Dinh nghia phuong
trinh vi phin

M3t s4 loai phuong
trinh vi phan c&p 1
thudng gip

Noi g(ung Pinh nghia phuong trinh vi phan
Chuong 1: PHUGNG TRINH VI PHAN CAP 1 Mot 6 loai phuong trinh vi phan cép 1 thudng gip

Phuong trinh vi phan ding cap

binh nghia

Phuong trinh vi phdn ddng cép la phuong trinh vi phdn cé
dang y' = h(%).

Cach gidi: 4t u = ¥ va dua vé dang tach bién.

Vi du

Gidi cdc phuong trinh vi phén

1.y = ﬂ#

X
5 { ' = y+3xy
y1) = 9
3. xy' = (3 + 2)ln* 2 1y
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Noi dung Pinh nghia phuong trinh vi phan
Chuwong 1: PHUGNG TRINH VI PHAN CAP 1 Mot 6 loai phuong trinh vi phan cép 1 thudng gip

Bai giang mon

Rt Giai cac phuong trinh vi phan
Nguyén'Anh
i O xdy = (xP¢* + 4y)dx

O (Vx+y)+(VI+0E =
© Y —y—xy

Dinh nghia phuong e y+2x!/

trinh vi phin

loai phuong

meesl @ xzy =y —xy+22y(l) =2
0y - xzfy,y@) =38
@y - =2 -1

© sin(2)dx + A5 = 0,4(3) = 0

Oy = yfx,y(l) =
® P+1y +yy—1)=0
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