Chuong V: Phuong trinh Vi phan

e Phwong trinh Vi phan cap 1

e Phuwong trinh Vi phan cap 2



Phuong trinh vi phan capl

Pt vi phdn cdp mét la mot hé thie f(x, v, y') =0  hay y’= f(x,

y) hay Yty
dx

Ham s6 y = @(x, C) thoa pt (*) vdi moi C dgl nghiém tong
quat clia pt cho.Tlr nghiém tong quat choC=C,suyra y =
¢(x, C, ) dgl nghiém riéng cua pt cho

Néu nghiém tong quat duoc cho duwdi dang ham an ¢(x,y,C)

= 0 thi dgl tich phan tong quat cda pt.

Con néu cé nghiém @(x,y,C,) = 0 thi dgl tich phan riéng
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Cac dang phwong trinh vi phan cap 1

e Pt co bién phan ly

e Pt tuyén tinh cap 1
Pt ttinh thuan nhat
Pt ttinh khong thuan nhat




Phuong trinh co bién phan ly

Dang 1 : f(x)dx = g(y)dy . Cdch gidi: jf(X)dX = jg(X)dX

Dang 2 : f,(x)g,(y)dx + f,(x)g,(y)dy = O. Cdch gidi :
+ Néu g,(y)f,(x)#0. Chia 2 vé pt (2) cho g,(y)f,(x), dwa vé dang 1

+ Néu g,(y)f,(x) =0 =g,(y) =0 hay f,(x) =0 =y =aorx=blacdc
nghiém riéng cua pt cho
X

d X
)dX X2+1(y ) Y X* +1

(y* +1)dx

?y _ Xdx :arctgy=%ln(x2+l)+C:>y:tg(%ln(xz+1)+Cj

y +1  x°+1
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=1

x=1

b) Gidi y’ =3x2 (1) v&i dk ban dau N
dy

(1) & d—=3X2 =dy=3x"dx=>y=x"+C |3 ntquat
X

Thayx=1,y=1taco C=0.Vay nriéng cua (1) lay = x3
vd2T90 a) (1+x)ydx+(1-y)xdy=0(1)

+ xy#0: (1)(:)1+de=y—_1dy(:)(l+1)dX:(1—l)dy
X y X y
] ]
:>j(—+1)dx=j(1——)dy:>(1nx+x)=y—1ny+c
X y

= Inxy+x—y=C latich phan tquat cua (1)

+ xy=0 =x=0vy=0 lacacnriéngctaptcho (1) »



vdT90  ¢) xdx + (y+1)dy =0 y(0)=0

(1)(:)XdX:—(y+1)dy:>X—z_(y D -C

2 2

= x” +(y+1)> =2C latich phan tquat cta (1)

Viy(0)=0 — C _1 — x? + (y+1jaigh phan riéng cua
2

(1)
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Phuong trinh tuyén tinh cap 1

Dang TQ: y'+ p(x)y = q(x) (1), voi p(x), g(x) la nhitng ham lién
tuc. g(x) = 0: (1) dgl pt tuyén tinh thudn nhat

q(x) # 0: (1) dgl pt tuyén tinh khéng thudn nhét
Cach giai:

Budcl: Giai y'+ p(x)y=0(2)
dy
y
—=NTQ cua (2) y =Ce

+NEuy#0  (2)=—=—p(x)dx = In|y|=—[p(x)dx +In|C]

- [ p(dx

+ Tacoy=0I1a mot nghiém riéng cua (2) ¢ngvdiC=0. =




Pty +p(x)y=qlx) (1)

— d ;
Bugc2: TwNTQ vy =Ce I RGS% g thién, C = C(x). Tim C(x)

sao cho y thoa (1)

% L j—g —Cp(x)e 1"
() e e ™ = Cpe ™ 4 Cpoe " =qw
dC = q(x)eJ PO = C = jq(x)ef PLOX % + A
B3: NTQeta (1) y — e‘jp(x)dx | _Iq(x)ejp(x)dxdx n ;;




2

Vd trang 92  y-—y=x

2

Co p(x)=——va q(x) = x’

X

—jp(x)dx

NTQ Y=¢€

y=e

Jp(x)dx

-2 -2
jxd . IX3eJXd dx + A

_ e2ln|x| .[IX3€_2IH|X|dX n 7\.]

2
=X2(J‘X3%dX+7\,)=X2(%+7\u)

dx + A




Phuong trinh vi phan cap 2

Pt vi phdn cdp hai ld mét hé thire f(x, vy, y’, y”) = 0 hay y”= f(x,
Y, Y)(*). VD: x?y" —xy' =3y =0
Ham so y = @(x, C,,C,) thda pt (*) véi moi C,,C, dgl NTQ
cua pt(*).Tr NTQ cho ,C =C’" C,=C,
thi  y=¢(x,C/’,C88l nghiém riéng cta pt cho

Néu nghiém tong quat duwoc cho dudi dang ham an
#(x,y,C, ,C,) =i dgl tich phan téng quat cla pt.

Con néu cé nghiém  @(x, y,C;,C,) thDdgl TP riéng
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