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binh nghia phuong trinh vi phan

Nguyén Anh
Thi
binh nghia
Phuong trinh vi phan 1a phuong trinh lién hé gitta bién doc lap
x v6i ham can tim y va cac dao ham cdané ¢, y”, ..., y".

Nhu viy phuong trinh vi phin 1a phuong trinh c¢6 dang

Fe,y, 9,97, y™) =0

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

o Néu thay y bidng 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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Nguyén Anh
Thi

Phuong trinh vi phan cép 1

DPinh nghia
Phuong trinh vi phin cip 1 1a phuong trinh ¢6 dang:
Fix,y,y') =0
Bai toan Cauchy 1a bai todn tim nghiém y = y(x) cta phuong
trinh vi phan théa diéu kién dau y(x) = yo
e Ham s6 y = p(x,C) goi la nghiém tong quat cda phuong
trinh vi phan trén mién D C R? néu véi moi (xo,y0) € D
ton tai duy nhit Cy sao cho y = ¢(x, Cp) la nghiém cta
bai toan Cauchy véi dieu kién dau y(xo) = yo.
o Nghiém nhén dugc ti nghiém tong quat khi cho C mot
gia tri cu thé goi la nghiém riéng.

Vi du
Gidi phuong trinh vi phan y’ = sinx va tim nghiém cta bai
todn Cauchy y’ = sinx, y(0) = 1.
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Phuong trinh vi phan dang tach
bién

Nguyén Anh
Thi

bPinh nghia

Phuong trinh vi phin dang tach bién 1a phuong trinh vi phan
co dang y' = /(x)g(y).

Cach gidi: V6i dieu kién g(y) # 0, chia hai v& cho g(y) ta dugc
A — fix)dx. Ly tich phan hai vé.

9)

Vi du

Gidi cac phuong trinh vi phén:
1. y'= 52

2. xy =y® + 1.

3.y =22y
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Phuong trinh vi phan tuyén tinh
cap 1

Nguyén Anh
Thi

binh nghia
Phuong trinh vi phin tuyén tinh cap 1 1a phuong trinh vi phan
c6 dang ¥’ +p(x)y = g(x)

Cach gidi: Goi P(x) la mot nguyén ham cda p(x). Nhin hai vé
cho ™ ta dugc

"Ny + " Dp(r)y = "Wg(x)
(e"Wy)' =" Vg(x)

Wy = /ep(x)q(x)dx
y=e W /ep(x)q(x)dx
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Bai giang mén

;:A; Phuong trinh vi phan tuyén tinh
Thi Ca,p 1
Vi du
Tim nghiém téng quat cta phuong trinh vi phan
1.y —xy =x.
2. }c% — i—g —xcosx =0
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g Ao Phuong trinh vi phan toan phin
Thi

binh nghia

Phuong trinh P(x,y)dx + Q(x,y)dy = 0 dugc goi la phuong
trinh vi phin toan phan 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¢ (Diéu kién dﬁ dé o u(x Y))

Néu cdc dao ham riéng 8x Q. y), 2 7] P (x,y) déu lién tuc trén
D CcRva %(x,y) = y( y). Thi ton tai ham u(x,y) théa
du(x,y) = P(x,y)dx + Q(x,y)dy
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: Cach tim u(x,y)
Nguyén Anh , -
Thi Co dinh y, tinh tich phan theo x 2 v€ cla uy,(x,y) = P(x,y)

u(r,g) = / Plx.y)dx = o(x,4) + C)

Cé dinh x, 18y dao ham theo y

uy(x,y) = ¢y(x.y) + C'(y).
Cho uy(x,y) = Q(x,y), suy ra C(y) va ta dugc u(x,y).
Vi du
Gidi phuong trinh vi phan
O (3y% + 2xy + 2x)dx + (6xy + 2% + 3)dy = 0
O+ +2y+1=0

9 %y Xy yf(co_s;;s)mx,y(o) -9
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o Phuong trinh vi phan ding cap
Thi

binh nghia

Phuong trinh vi phan ddng cip 1a phuong trinh vi phan c6

dang y' = h(%).

Cach giai: it u = ¢ va dua vé dang tach bién.

Vi du

Gidi cac phuong trinh vi phin

1. y _ ¥ty +2xy

2.{ xy = y+3yxy
y(1) = 9
3. xy' = (3x+2y)

3x+-2y
X

+y
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et Ak Giai cac phuong trinh vi phan
Thi

O xdy = (x°e* + 4y)dx
O (Vi+y)+(I+n%=

0 Y —y—xy
eazyjﬁxy

® %y =y —xy+22y(l)=2
0y =¥ y2) =8
@y - L =21

© sin(2x)dx + A4 = 0,4(3) = 0
0w =Ly) =
®?+1)y +yy—1)=0
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Nguyén Anh
Thi
Pinh nghia
Phuong trinh vi phan cip 2 1a phuong trinh vi phan c6 dang

Fix,y,y',y") = 0 hodc y" = fix,y,y").

Vi du
Cac phuong trinh sau day 1a phuong trinh vi phan cap 2:
By 22y + ey +3x=0,y" =8y +y.

Pinh ly

Xét phuong trinh y' = f(x,y,y'). Néu f lién tuc trén mién md
chita dieém (xo,yo,y1) thi phuong trinh da cho ton tai nghiém

y = y(x) théa y(xy) = yo, ¥’ (x0) = y1. Hon nita, néu g—yf va a%f'

déu lién tuc thi nghiém ndi trén la duy nhat.
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Phuong trinh vi phin cip 2 gidm
cap

Phuong trinh vi phan cdp 2 y” = f(x,y,y’) néu c6 cac dang sau
thi c6 thé gidm cap.

Truong hop 1: Néu vé phai khong chia y,y/, 14y tich phan hai
lan, ta dugc nghiém.

Vi du

Gidi phuong trinh vi phin y” = sinx, y(0) = 0,4'(0) = 1.
Truong hop 2: Néu vé phai khong chia y, dit u = ¢ ta dugc
phuong trinh vi phan cip 1.

Vi du

Gidi phuong trinh vi phan y” = x — %
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Nguyén Anh
Thi

Néu vé phai khong chia x, coi ' 1a ham theo y, nghia la dit
Yy =p(y) thiy” = pp’. Gidi p theo y.

Vi du
Gidi phuong trinh vi phan 2yy” + 2 = 0.
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Phuong trinh vi phan tuyén tinh
cap 2 thuin nhat

Nguyén Anh
Thi

bPinh nghia
Phuong trinh vi phan tuyén tinh cip 2 1a phuong trinh c6 dang
Px)%Y + Q)% + Rx)y = G(x) (1) véi P(x) # 0.

o Néu G(x) = 0 thi (1) dugc goi la thudn nhat. Nhu vay
phuong trinh vi phan tuyén tinh cdp 2 thudn nhat Ia
phuong trinh c6 dang P(x)% + Q(x)% +Rx)y=0 (2)

o Néu G(x) # 0 thi (1) dugc goi la khong thuan nhét.

CuuDuongThanCong.com NisUéncARAhUdientUBak gidng mén hoc Toan 2


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bai giang mén
hoc Toan 2

g Cau tric nghiém cta phuong
™ trinh vi phan tuyén tinh cép 2
thuan nhat

Tinh chét
Néu yy(x) va ys(x) la 2 nghiém cua (2) thi véi moi hdng s6
C1,C2, ta c6 y(x) = c1y1(x) + coya(x) cing la nghiém cua 2.

binh nghia

Hai ham s6 y1(x) va y
C1y1(x) + cay2(x) =0
Ménh dé

Néu y1(x) va ys(x) la cdc nghiém déc ldp tuyén tinh cia (2)
thi nghiém tong quat cia (2) dugc cho bdi

y(x) = c1y1(x) + coya(x) trong d6 c1,co la cdc hdang s6 tiy .

o(x) dugc goi la doc 1ap tuyén tinh néu
kéo theo ¢c; = ¢ = 0.
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C4u trac nghiém cda phuong
trinh vi phan tuyén tinh cép 2
thuan nhéat hé s6 hing

Nguyén Anh
Thi

binh nghia

Néu P, Q,R 1a cac hing s6 thi (2) goi 1a phuong trinh vi phan
tuyén tinh cap 2 thuin nhat hé s¢ hing. Nhu vy phuong trinh
vi phan tuyén tinh cip 2 thuin nhat hé sé hing la phuong
trinh vi phan ¢6 dang ay” + by’ +cy =0 (3) véia # 0.

Ta sé tim 2 nghiém doc lap tuyén tinh cta (3) dudi dang
y(x) = ™. Ta c6 y'(x) = re™, y"(x) = r’e™. Thay vao (3)
(ar? +br +c)e’™ = 0. Nhung e™ # 0,Vx nén ar’> + br +c =0
binh nghia

Phuong trinh ar? + br +c =0 (4) goi la phuong trinh dic
trung cta (3).
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Nguyén Anh < « o , A A
Thi e Néu phuong trinh ddc trung (4) c6 2 nghiém thuc phan

biét 1,75 thi nghiém tong quat ctia (3) 1a
yx) = cre™ + e’

o Néu phuong trinh dic trung (4) c6 nghiém thyc duy nhét
12 7 thi nghiém téng quat ctda (3) la

y(x) = c1e™ + coxe™

o Néu phuong trinh dic trung (4) c6 nghiém 40 r = o +i3
thi nghiém tong quat ctda (3) la

y(x) = e**(cy cos fx + c2 sin fx).
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Vi du

Gidi cac phuong trinh vi phin sau:
1.y +y —6y=0;

2.3/ +y —y=0;

3. 4y" + 124 +9y = 0;

4 y" — 6y + 13y = 0.
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) Bai toan gia tri dau
Nguyén Anh °
Thi

binh nghia

Bai toan gia tri dau cho phuong trinh (1) va (2) 1a bai toan tim
nghiém y(x) théa y(xo) = yo, ¥ (x0) = ¥1-

Vi du

Giai phuong trinh vi phan

L y"+y —6y=0y(0)=1y'(0)

2.y +y=0y(0)=2y(0)=3.
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i Bai toan gia tri bién
Nguyén Anh 0
Thi

binh nghia

Bai toan gia tri bién cho phuong trinh (1) va (2) 1a bai toan
tim nghiém y = y(x) théa y(xo) = yo,y(x1) = y1.

Vi du

Gidi phuong trinh vi phan y” + 2y’ +y = 0,y(0) = 1,y(1) = 3.
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Phuong trinh vi phan tuyén tinh
cap 2 khong thuin nhat hé s6
hing

Nguyén Anh
Thi

binh nghia
Phuong trinh vi phan tuyén tinh cidp 2 khong thuidn nhat hé so
hing 1a phuong trinh vi phan c6 dang

ay”" +by' +cy =Gx) (5)

voi G(x) # 0.

Cach giai: Goi y = yo(x) 1a nghiém tong quat cdia phuong trinh
thuan nhat tueng tng ay” + by’ + cy = 0, thi nghiém tong
quat cta (5) c6 dang:

y(x) =yo(x) + yr(x)
trong d6 y,(x) 1a mot nghiém riéng ctia (5). Vay néu tim dugc

IS PN N~ g EPN R 2
nghiém riéng thi sé tim dugc nghiém tong quét cta (5).
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: Tim nghiém riéng
Nguyén Anh .

Thi

1. Néu G(x) = e™P,(x), trong d6 Py,(x) la da thtc bac n thi
mot nghiém riéng cta (5) c6 dang y,(x) = x*e®*Q,(x).
Trong d6, Q,(x) la da thic bic n, c6 n + 1 hé s6 cin xac
dinh, va

0 néu a khong 1a nghiém cda phuong trinh dic trung
s=<{ 1 néu a la nghiém don ctia phuong trinh dic trung
2 néu o la nghiém kép ctia phuong trinh dic trung.
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: Tim nghiém riéng
Nguyén Anh .
Thi

Vi du

Giai phuong trinh vi phan
1y + 4y =e*

2.y — 3y +2y = 2" — 2xe*
3. +y — 2y =x°
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gt Ao Tim nghiém riéng
i 2. Néu G(x) = e™[Py,(x) cos Bx + Qm(x) sin Bx], trong d6 Py (x)
1a da thic bac n, Q,,(x) 1a da thic bac m thi mot nghiém
riéng cta (5) c6 dang
Yr(x) = xX*e™[Ri(x) cos Bx + Ty (x) sin [x].
Trong d6 k = max{n,m},Ry(x), Tx(x) la cac da thic béc k&
can xac dinh va
0 néu a + i3 khong 1a nghiém cda pt dic trung
s = o s o y
1 néu o +i6 la nghiém cua pt dac trung.
Vi du
Gidi cac phuong trinh vi phin
1. ¥ +y =3sinx,y(0) =y'(7) =1,
2. y" — 5y + 6y = 3sin2x — 2 cos 2x,
3. ¥ +y — 2y = e*(5cosx + 3sinx).

CuuDuongThanCong.com NisUéncARAhUdientBak gidng mon hoc Toan 2


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bai giang mén
hoc Toan 2
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Thi

3. Néu G(x) = G1(x) + G2 (x) v6i Gy (x), G (x) c6 mot trong hai
dang trén, thi mot nghiém riéng cda (5) c¢6 dang

yr(x> =Yn (x) + yr2(x)

VGi Y1, Y2 1a cic nghiém riéng cda cic phuong trinh
ay” +by' +cy = Gi(x), ay’ + by’ + cy = Ga(x).

Vi du
Gidi phuong trinh vi phan

y' — 4y = xe* + cos 2x.

CuuDuongThanCong.com NisUéncARrahUdientBak gidng mon hoc Toan 2


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

