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1. Phwong trinh vi phan

M4t s6 bai toan din téi phwong trinh vi phin

Cho mot vat khoi lwong m roi tu do trong khong khi. Gia su strc can
cua khong khi ty 1€ v61 van toc ro1 1a v(t) vao thoi diem t vo1 hé so
tylélak > 0. Tim v(t).

Khi vat roi thi luc tac dung lén vat gom: luc hit trai dat mg, luc can
cua khong khi kv(t).
Theo dinh luat Newton: ma = F, véi a la gia toc cua vat roi. Do do.

dv_ .
mdt—mg V.

Hay: mv' = mg — kv.
Day la phuong trinh vi phan dé tim ham v (t).
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1. Phwong trinh vi phan

M4t s6 bai toan din téi phwong trinh vi phin

Cho dudng cong y = f(x). Tim phuong trinh tiép tuyén véi duong
cong do, biét rang ti€p tuyén tai 1 di€m trén duong cong s€ cat truc
Oy tai di€m c0 tung do bang 2 lan tung do cua ti€p diém.

Pt tiep tuyén voi y = f(x) tai diem M (x,, Vo):

y = Yo+ f (x0). (x — xo)
Giao diém cua tiép tuyén nay voi truc Oy (x = 0):

y1 =Yoo — f (x0). %0

/7 N\ - A x
cO phuong trinh vi phan: y'(x) = %
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1. Phwong trinh vi phan

Dinh nghia

Phuong trinh vi phan 1a phuong trinh ma d6i twong phai tim 1a ham
sO va ham so phai tim c6 mat trong phuong trinh d6 dué1 dang dao
ham hoac vi phan cac cap.

Phuong trinh vi phan thuong (goi tat 14 phuong trinh vi phan) Ia
phuong trinh vi phan véi ham so phai tim la ham so6 1 bién so.

PTVP thuong:
dZ
y' = x? + y* xdy —y?dx =0 d—x327= —a’y
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1. Phwong trinh vi phan

Dinh nghia

Phu’cmg trinh vi phan dao ham rleng 1a phurong trinh vi phan v61 ham
sO phai tim 1 ham s6 nhiéu bién so.

PTVP dao ham riéng:

Trong khuén kho chwong trinh ndy, ching ta chi xét PTVP thuong,
va ta goi tat 1a PTVP.
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1. Phwong trinh vi phan

Dinh nghia

Cap cao nhat cia dao ham (hodc vi phan) trong phuong trinh vi phan

goi la cap ctia phuong trinh vi phan.

/ X - . - A i
y'(X) +3 Y (x) = XSINn X  phuong trinh vi phan cap 2.
X

d° d° S A
_Z/ + 3_y — g% phuong trinh vi phan cap 3.
dx dx
o°u  o°u \ Y.
— + =1 phuong trinh dao ham riéng cap 2.
OX“  OXoy
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1. Phwong trinh vi phan

Dinh nghia

Dang tong quat ctia phuong trinh vi phan cap n:
F(x,y,y’,...,y(”)):O (1)
Vi du: (3y2x+ey)y’+(y3+2x):0

Néu gidi ra duoc y(n) ; y(”) = gg(x’ YA y(n—l))

Vi du: (x2+xy)dy=(2x2+y2)dx

. dy 2x°+y?
Giai ra duge: Yy = o > y
dx X +Xxy
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1. Phwong trinh vi phan

Nghiém - Nghiém tong quat - Nghiém riéng cia PTVP

Nghiém cua phuong trinh (1) trén tdp X la mot ham y = @(X) xac
dinh trén X sao cho khi thay vao (1) ta dugc dong nhat thic.

D6 thi ctia nghiém Y = ¢(X) goi la duong cong tich phan.

= A , 1 v . \
Vi du: phuong trinh vi phan y'——y =0 c6 nghiém la:
X

y=Cx, CeR

VI thoa man phuong trinh vi phan da cho.
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2. Phwong trinh vi phan cap 1

Nghiém - Nghiém tong quat - Nghiém riéng cia PTVP

Dang tong quét ctia phuong trinh vi phan cap 1.

F(x,y,y)=0 (2)
Néu gigiradugc y': V' =¢(Xy) (3)

Vi du: cic phuong trinh vi phan cap 1

y' —y=xe’ dang (3)

(x2 + yz)dy+(xy+ yz)dx:O dang (3)

y=Xy'+ \/1+ (y) dang (2)
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2. Phwong trinh vi phan cap 1

Dinh nghia

Bai toan Cauchy

Bal toan Cauchy la bai toan tim nghiém ctua phuong trinh (2) hoac (3)
thda diéu kién ban dau (diéu kién bién)

Y(Xo) = Yo (4)

Nghiém cua phuong trinh (2) hoac (3) la ho duong cong tich phan phu
thudc hang sb C.
Nghiém cua bai toan Cauchy I1a duong cong tich phan di qua diém cho

25-Mar-21 TS. Nguyén Vin Quang 10
DPai hoc Cong nghé - PHQGHN



2. Phw ong trinh vi phan cap 1

3
Phuong trinh viphan: y'——y =0
X

nghiém cua phuong trinh Ia ho duong cong tich phan: y = Cx’, CeR
e Lx e s , 3
Xét bai toan Cauchy: y'——y=0, y(1)=3
X

Tacé: 3=C-1° =C=3

Nghiém cua bal toan Cauchy: Yy = 3%°
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y =—x° y = 2x°
4_ /
Puong cong tich phan trong |
Ay A \ 2 3 - ¢
mot sO truong hop cu theé. - 3X3"'II
2 - ,
Nghiém cua bali toan /
1 S !
Cauchy la duong cong r;
mau dé. Puong cong di -z -1 0] N 2
qua diém (1,3). /A
|'IIIIII _E N
|IIIIII _3 B
|III _4_
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2. Phwong trinh vi phan cap 1

Nghiém - Nghiém tong quat - Nghiém riéng cia PTVP

Nghiém cua ptvp cap 1 phu thudc vao mot hang so C tly .
Nghiém tong quét ctia phuong trinh cap 1: Y = @(X,C)

Nghiém riéng 1a nghiém thu duoc tir nghiém tong quéat bang cach cho
hang s6 C mot gia tri cu thé (vi du nghiém cua bai toan Cauchy).
Nghiém ky di 1a nghiém khéng thé thu dugc tir nghiém tong quat cho
du C lay bat ky gia tri nao.

Giai phuong trinh vi phan 1 tim ra tat ca cac nghiém ctia ptvp.
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2. Phwong trinh vi phan cap 1

Nghiém - Nghiém tong quat - Nghiém riéng cia PTVP

Cha y

Khi giai PTVP khong phai bao gio ciing nhan duoc nghiém tong
quat duoi dang y = @ (x, C), ma noi chung chi nhan dugc hé thirc
®(x,y,C) = 0 (nghiém tong quat viét dudi dang ham an).

Khi @6 ®(x,y,C) = 0 goi la tich phan tong quat; C = C, ta cé tich
phan riéng ®(x,y, Cy) = 0.
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2. Phwong trinh vi phan cap 1

Pinh 1y (ton tai va duy nhat nghiém ciia bai toan Cauchy)

Néu ham y = f (X) lién tuc trong mién mé D — R?, thi v&i moi diém

(XO, yo) e D , bai toan Cauchy (3) véi diéu kién (4) cO nghiém Xac

dinh trong lan cén cua X, .

of

Ngoai ra néu dao ham riéng pv cling lién tuc trong D, thi nghiém nay
la duy nhat. y
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2. Phwong trinh vi phan cap 1

Phwong trinh tach bién (phan ly bién sf'))

Dang tong quat ctiia phuong trinh:
flx)dx +g(y)dy =0

Tich phan tong quat ctia phuong trinh:

jf(x)dx+fg(y)dy =C
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2. Phw ong trinh vi phan cap 1

Giai phuong trinh: y2y’ = x(1 + x2).

Phuong trinh c6 dang tach bién:
y2dy —x(1 +x%)dx =0
Tich phan tong quéat cua ptvp:

fyzdy —fx(l +x3)dx =C

Suy ra:
y 3 X 2 x4
3 277 ¢
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Puong cong tich phan

trong mot so trudng hop

cu thé:
Puong mau xanh: C :%
Puong mau do: C=1

Puong mau den: C =2

[
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2. Phwong trinh vi phan cap 1

Phwong trinh tach bién (phan ly bién sf'))

Chay

Phuong trinh co dang:

X1 ()Y (y)dx + X, (x)Y,(y)dy = 0

X X1(x) Y2(y) (e AR | : . X
Neu Y;(y)X,(x) #0 - %0 dx + v ) dy = 0: day la pt tach bién.

Néu X, (x) = 0 tai x = a, thi x = a 14 1 nghiém ctia PTVP.
Néu Y;(y) = 0taiy = b, thi y = b 1a 1 nghiém cua PTVP.

Cac nghiém dic biét nay khong chira trong nghiém tong quat ctia PTVP
trén.
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2. Phw ong trinh vi phan cap 1

Giai phuong trinh: x(1 + y?)dx + y(1 + x?)dy = 0.

Chia 2 vé cho (1 + x2)(1 + y?) ta dugc:
xdx N ydy
1+x2 1+ y?
Tich phan tong quat cua ptvp:

xdx d
f +f Yy _ ¢
1 + x? 1+ y?

Suy ra: %ln(l + x?) + %ln(l +y2)=C

Vay tich phan tong quat cta ptvp 1a:
(1+x%)(1 +y?) =Cy,C; = const,C; > 0.
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2. Phwong trinh vi phan cap 1

Phwong trinh tach bién (phan ly bién sf'))

Chay

Phuong trinh co dang:

dy

Ezf(ax+by+c)

dz

bat: z = ax + by + ¢, khi do:

dx—a+bava——f(ax+by+c) = f(z) —>——a+bf(z)
dz CaA XA \ , . X
Suy ra T dx = 0: day la phuong trinh tach bién.
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2. Phw ong trinh vi phan cap 1

Giai phuong trinh: y' = 2x + y.

batz=2x+y.Khidé:z' =2 +y , may =2x+y,
Do do6: z' =2+ z. Suy ra:
dz

= dx
, 2+ 2z
Day la pt tach bién. Vay tich phan tong quat cua ptvp la:

f dz _fd
2+z7 x

Suyra:ln|z+ 2| =x+C; - z=Ce* — 2,C = const.
Thay z = 2x + y ta duoc tich phan tong quat: y = Ce* — 2(x + 1).
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Puong cong tich phan

trong mot so trudng hop

cu thé:

Puong mau xanh: C =
Puong mau do: C=

Puong mau den: C =

3

1

2 X
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2. Phwong trinh vi phan cap 1

Phwong trinh diang cap

Dang: y’: f(x,y)
v6i f(X,Y) 1aham dang cap (bac 0): f(t-x,t-y)= f(x,y), Vvt

f(X,y)= X+ 2Xy la ham dang cap (bac 0).
Xy + Y

2 2
f(bty) = ()" +2(tx)(ty) X +2x2y: ()

(0)(ty)+(ty)” XY+
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2. Phwong trinh vi phan cap 1

Phwong trinh diang cap

PTVP dang cap: y' = f(x,y), khi d6 f(x,y) co thé viét lai dudi dang
fooy) =0 (2).
Do do, ta c6 ptvp ding cap: y' = ¢ (%)

Vi: ham f(x, y) co tinh chat f(tx, ty) = f(x,y), Vt, nén ta chon:

t = i khido f(x,y) = f(l,z) = go(z).

X X

bat: u(x) =%—>y =u.x->y =u+t+x.u =qeu).

du du  d
> X = @(u) —u hay o
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2. Phw ong trinh vi phan cap 1

Giai phuong trinh: (x% + y%)dx + xydy = 0.

Ptvp c6 dang:

Y _ 2
Yy =75 y

Pay la phuong trinh dang cap, dat u(x) = % >y =Ux
Do d6: y' = u + x.u'. Thay vao ptvp ban dau ta co:

1
u+x.u =—-—u—-—
u
Hay:
dx udu
X 1+ 2u?
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2. Phwong trinh vi phan cap 1

Tich phan pt nay ta thu duoc tich phan tong quét cta ptvp:

dx_ f udu
x 14+ 2u?

Hay:
n ‘f‘ = —lln(l + 2u?)
C 4

Thay u = y/x vao dang thirc nay ta dugc tich phan tong quat:

4,.2
4 C*x
x?% + 2y°
vol C # 0.
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2. Phwong trinh vi phan cap 1

Phwong trinh diang cap

Chay

Phuong trinh co dang:

' f ax + by + ¢y
S \ayx + by + ¢y
Z 'al bl_ o A , e
Néu det 0 bl = 0, thidat z = a;x + by y + c,. Pua vé pt tach bién.
a; D3l
X ‘a; by A {alx +biy+cg =0 . .
Neéu det a, b, #* 0, thi hé @,x + by +c, = 0 cO nghiém duy nhat
(a, £). Khi do dat:
X=U-+a A S 2 X
{y Y dua vé phuong trinh dang cap theo u, v.
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2. Phw ong trinh vi phan cap 1

Giai phuong trinh: y' = 41

xX=y
. g Xx=y+1
Tacoy' ==—=
< B A YR AR NA ) X—y+l  zZ
Ditz=x—-—y+1.Khidé:z'=1—y , may’ = Y 1
Dodé:z' =1——-2 =—— Suyra: (1 — z)dz = dx.

zZ—1 Z—1

Pay la pt tdch bién. Vay tich phan tong quéat caa ptvp la:

j(l—z)dz=fdx

2 (x—y+1)*

Dodé:z—%=x+Chay1—y—
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2. Phw ong trinh vi phan cap 1

Giai phuong trinh: y' = i;ii
HE phuong trinh:
{x —yv+1=0
x+y—3=0

cO nghiém: x = 1,y = 2.

L (x=u+1
Dat'{y=v+2

Khi do6: y, = v, = v),.u;,, = v,. Vay ta co:

y,_x—y+1\v,_u—v

— > Uy =

x+y—3 u—+v
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2. Phw ong trinh vi phan cap 1

Thuc hién phép doi bién: z = v/u. Khidé: v =z + z".u.
Ta dugc phuong trinh:

1—2z
142z

z+z'.u=

Hay:

, _1—22—22 (1+2z)dz du
U T T, T1-2z-22 w

Tich phan tong quat c6 dang:
f (14 2)dz du

1— 2z — z2 u

Giai pt tach bién nay, va thay bién ta duoc tich phan tong quat:
x% —2xy —y%*+ 2x + 6y = C,C = const.
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2. Phw ong trinh vi phan cap 1

Giai phuong trinh: (2x —4y + 6)dx + (x +y — 3)dy = 0.

Ptvp viét lai dudi dang:
2x —4y + 6
x+y—3

!

y =-

HE phuong trinh:
{Zx —4y+6=0
x+y—3=0

cOnghiémx =1,y = 2.

. (x=u+1
Pat:
y=v+2
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2. Phw ong trinh vi phan cap 1

Khi d6 phuong trinh da cho c6 dang:
2Uu — 4v
u+v
Pay la pt dang cap theo u va v. Pat § = 5 —v=¢&u

v = —

Do do: v’ = & + &'.u. Thay vao ptvp trén ta duoc:

CE g 2 —4¢
Hay:
, —&%+ 382
Eou =
1+¢
Bing cach thay truc tiép vao ptvp ta thay: € = 1, & = 2 |a nghiém.
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2. Phw ong trinh vi phan cap 1

Pé tim nghiém tong quét ctia ptvp ta chia 2 vé cho (62 — 3& + 2):
(1+ &)dé¢ ( 3 2 ) du

§—2 ¢—1
Pay la pt tach bién, do d6 tich phan tong quéat co dang:

f(e—z‘f——l) i+ [ =

dg +— =0

Hay:
I€ - 2|3 (& —2)°
+ Injlu|l=C; » u = C,C = const.
ey (- 1)?
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2. Phwong trinh vi phan cap 1

Tré lai bién x, y ban dau ta cd tich phan tong quat:
y—2x)°=C(ly —x—1)*
cung voi hai nghiém: y = x + 1,y = 2x,

trong ing voru = 1, u = 2.
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2. Phwong trinh vi phan cap 1

Phwong trinh tuyen tinh

Dang tong quat ctia phuong trinh tuyén tinh cap 1:

y' +p).y =qx) (1)
trong do: p(x), g(x) la cac ham lién tuc cho truéc.

> Néu q(x) # 0 thi (1) 1a PTVP tuyén tinh cap 1 khéng thuan nhat.
> Néu g(x) = 0,Vx thi (1) 1a PTVP tuyén tinh cap 1 thuan nhat (tuong

ung).
> Neu p(x), g(x) = const, thi (1) 1a PTVP tuyén tinh cap 1 hé so hang

so (otonom).

25-Mar-21 TS. Nguyén Vin Quang 36
DPai hoc Cong nghé - PHQGHN



2. Phwong trinh vi phan cap 1

Phwong trinh tuyen tinh

Dang: y'+ p(X)-y=q(x) (@)

e A s 2 . p(x)dx
Cach giai: nhan hal vé caa (1) véi ej

jp(x)dx jp(x)dx Ip(x)dx

y'-e +p(x)-y-e =q(x)-¢€

(y . ejp(x)dx j’ _ q(X) . ejp(x)dx

jp(x)dx jp(x)dx

y-e =C+ j q(x)-e dx
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2. Phwong trinh vi phan cap 1

Phwong trinh tuyen tinh

» Nghiém tong quat ciia PTVP (1) ¢6 dang:

y(x) = e~ Jp@ax o 4 f q(x).efp(x)dxdx , C = const

Chu y: Mot s6 PTVP cap 1 néu xem y = y(x) la nghiém phai tim thi
khong phai la pt tuyén tinh. Nhung néu xem x = x(y) thi ta sé co pt
tuyén tinh:

x"+p).x =q).
Khi d6 nghiém tong quét c6 dang;
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2. Phw ong trinh vi phan cap 1

Tim nghiém ctia phuong trinh vi phan: y' + 3xy = x, di qua diém
(0,4).

Ta cd p(x) = 3x nén [ p(x)dx = 7 Do d6 tich nghiém tong quat cé
dang:

y(x) = e 3%°/2|( +fxe3x2/2dx = ~3%°/2 (%83)62/2 + C) —

— 1 o372
3

Thay: x = 0,y = 4 vao dang thirc trén ta c6 C = 11/3. Do d6 nghiém
riéng can tim 1a; y(x) = % + %e‘“z/z.
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2. Phwong trinh vi phan cap 1

Phwong trinh Bernoulli

Dang tong quat ctia phuong trinh:

y' +p(x).y = qx).y" (2)

trong do: p(x), g(x) la cac ham lién tuc cho trude, a € R.

» Néu a = 0 hoic a = 1 thi (2) 1a PTVP tuyén tinh cap 1.
>»Néua #0,a # 1:
Ta thay y(x) = 0 1a 1 nghiém cua (2).
y(x) # 0: chia ca 2 vé cua (2) cho y* ta co:
V. Yy +p().y % = q(x)
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2. Phwong trinh vi phan cap 1

Phwong trinh Bernoulli

Ditz=y'" %52z =1 —-a).y %y

Khi d6 ta c6 PTVP tuyén tinh cap 1 doi véi bién z:
Z+(1—-—a)px)z=0—-a).q(x)
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2. Phw ong trinh vi phan cap 1

Giai phuong trinh: Y’ —9x°y = 3(X° + X 2)y?R ) y(0) =1

Phuong trinh Bernoulli o =2/3.

Dét 7 — yl—a _ y1—2/3 _ y1/3 — Z _ % y 2/3yr

Ptvp c6 dang: 2’ —3X°z = X + X°

3 —x° —x3 3
3 xX°e 2e X ? 3
7 = e* [— — JFC]:————JrCeX

3 3

3
: : , X 2 3
Nghiém tong quat cua ptvp: Yy =| ————+Ce
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2. Phwong trinh vi phan cap 1

Vidu

Diéu kién dau: y(0) = 1,
suy ra C = 5/3.

Nghiém bai toan Cauchy:

16
1.5—-
1.4—-
1.3—-

1.2

0.9
0.2 1

0.7

04  -02

0.2

0.4
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2. Phw ong trinh vi phan cap 1

Giai phuong trinh: xy' — 4y = x4./y.

DPay la pt Bernoulli v6i « = 1/2 va y = 0 la 1 nghiém riéng cua pt da

cho. Gia st y # 0, chia ca 2 vé cho xy'/? ta duoc:

4 1
—1/2,,0 _ A5
Y xy

y = X.

Piat: z = yY/2 - z' = Zy~1/2y/ Khi d6 pt di cho tré thanh ptvp tuyén
y ~y~1/2y p ptvp tuy

tinh cap 1 doi véi bién z:

.2 X
L — — 4 = —.
X 2
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2. Phw ong trinh vi phan cap 1

Giai phuong trinh nay ta tim duoc nghiém:

1
z = x? (EInIxI + C).

Do d6 pt di cho c6 nghiém tong quat:
1 2
R
y =X <Zln|x| + C)
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2. Phw ong trinh vi phan cap 1

Giai phuong trinh: y' + xy = x3y3.

Day la pt Bernoulli véi a = 3 vay = 0 la 1 nghiém riéng cua pt da cho.
Gia sty # 0, chia ca 2 vé cho y3 ta dugc:

Y7y +xyTt =
Pat: z =y~ 2 - z' = —2y~3y’. Khi @ pt da cho tré thanh ptvp tuyén
tinh cap 1 doi véi bién z:

x3.

z' —2xz = —2x3.
Do d6 nghiém tong quat co dang: z = Ce* +x2 + 1.
Poi lai bién ta cd tich phan tong quat:
yZ(Cex2 +x%2+1)=1,C = const.
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2. Phwong trinh vi phan cap 1

Phwong trinh Bernoulli

Chay

Trong mdt s6 truong hop, ta phai coi x 1a ham so cua y, thi khi do
phuong trinh s€ trd thanh pt Bernoulli.

Vi du: Giai phuong trinh: y'(x%y3 + xy) = 1.
Phuong trinh da cho co dang:
dy

2.,3
—(x + xy) = 1.
- (x“y )

Ta coi x 1a ham so cua y, khi 6 dua pt tra thanh:

dx dx

2.,3 3.2

— =X + Xy & ——yx =y x°.

dy y y dy y y
Pay 1a pt Bernoulli véi ham so phai tim x(y).
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2. Phwong trinh vi phan cap 1

Phwong trinh vi phin toan phan (hoan chinh)

Dang tong quat cta phuong trinh:
P(x,y)dx + Q(x,y)dy =0 3)
trong d6 P(x,y),Q(x,y) la cac ham lién tuc cung véi cac dao ham

rieng cép 1, va £ =%
gcap 1, dy  ox
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2. Phwong trinh vi phan cap 1

Phwong trinh vi phin toan phan (hoan chinh)

Dinh ly

PTVP hoan chinh luén 3 F(x, y) sao cho:
dF = P(x,y)dx + Q(x,y)dy.

Hay — = P(x, y) = Q(x,y).

Khi d6 tich phan tong quét ctia PTVP hoan chinh cé dang:

F(x,y)=C
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2. Phwong trinh vi phan cap 1

Phwong trinh vi phin toan phan (hoan chinh)

C6 2 cach dé tim ham F(x, y):

(OF
, o — =P, y)
» Cach 1: Tim ham F(x, y) tu hé pt: « .

» Cach 2: Tim ham F(x, y) dud1 dang:

Fx,y) = f P(x, y)dx + f Qo Y)dy,

X0 Yo
hoac:
X y
Fey) = [ Pyodx+ [ oGy,
. %o Yo .
trong do (xq, yo) la 1 diém nao do6 sao cho cac tich phan trén ton tai.
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2. Phw ong trinh vi phan cap 1

Giai phuong trinh: (x3 + xy?)dx + (x?y + y3)dy = 0.

Céach 1: Taco: P(x,y) = x3 + xy* vaQ(x,y) = x%y + y> nén:
P _ 30 _
dy  0x 4

Do do6 day la ptvp hoan chinh vé1 ham F(x, y) ¢ dang:
X

F(x,y) = f(x3 + xy?)dx + f(O.y + y3)dy,

hay
4- 4
x ‘yt oy
F + —.
V) =g+ =515
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2. Phw ong trinh vi phan cap 1

Vay tich phan tong quat cua pt da cho 1a: F(x,y) = C;.
Hay
(x% + y%)*= 4C, == C*
Hoac
x4 +vy2=C,C=0
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2. Phw ong trinh vi phan cap 1

Giai phuong trinh: (x3 + xy?)dx + (x?y + y3)dy = 0.

Cach 2: Taco: P(x,y) = x3 + xy?vaQ(x,y) = x*y + y> nén:

oP 0Q _5
ay dx )
Do do6 day la ptvp hoan chinh, nén t6n tai ham F(x, y) sao cho:
oF
o — P, y) — = Q).

Tu phuong trinh: g—x = P(x,y) = x> + xy?.

Suyra:F(x,y)zi x2y2+C(y)—>—y—x y + C'(y).
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2. Phw ong trinh vi phan cap 1

OF
ma == Qxy) = x%y +y°, dodo C'(y) = y° = C(y) =~ y*.
Vay ta co:
1 1 1
4 202 4 T4
F(x,y)—4x +2x y +4y .
Do d6 tich phan tong quéat cua phuong trinh da cho la:
1 1 1
Zx"’ + Exzy2 + Zy‘* = (.
Hay
x¢+vy%=C,C=0.
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2. Phw ong trinh vi phan cap 1

3
Giai phuong trinh: 3x%(1 + lny)dx — (Zy — x?) dy = 0.

3
Taco: P(x,y) = 3x*(1 + Iny) vaQ(x,y) = —(2y — x;).

Nén
P 3Q 37
dy 0dx y
Do d6 day la ptvp hoan chinh véi ham F(x, y) ¢ dang:
X y 3
X
F(x,y) = f 3x%dx + f —(2y — 7)dy =x3 —y%+ 1+ x3Iny.
0 1

Vay tich phan tong quat cua pt 1a: x3 — y? + 1 + x3Ilny = C.
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2. Phwong trinh vi phan cap 1

Phwong trinh vi phin toan phan (hoan chinh)

Dinh ly
PTVP cap 1 co dang:
P(x,y)dx + Q(x,y)dy = 0 (4)
khong phai la PTVP hoan chinh.

Tuy nhién, néu tim duoc ham a(x,y) # 0 sao cho:
a(x,y).P(x,y)dx + a(x,y).Q(x,y)dy =0 (5)

tré thanh PTVP hoan chinh, thi nghiém tong quat cua (5) trung voi

nghiém tong quat ctia (4).

a(x,y): goi la thira so tich phan.

25-Mar-21 TS. Nguyén Vin Quang 56
DPai hoc Cong nghé - PHQGHN



2. Phwong trinh vi phan cap 1

Phwong trinh vi phin toan phan (hoan chinh)

Cha y

NGi chung khdng phai bao gio ciing ton tai thira so tich phan.

Hon nita néu biét thira s6 tich phan ton tai nhung khong phai lGc nao
cling tim duoc.
Trong khuén kho chuong trinh, néu ra 2 truong hop ¢6 thé tim duoc

thira s6 tich phan.
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2. Phwong trinh vi phan cap 1

Phwong trinh vi phin toan phan (hoan chinh)

> % (Zﬁ —22) = () la 1 ham chi phy thude vao bién x. Khi do:
a(x) = el $dx
> (gg — 25) = 1(y) | 1 ham chi phu thudc vao bién y. Khi do:
a(y) = el ¥Oay
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2. Phw ong trinh vi phan cap 1

Giai phuong trinh: (ny + x%y + ) dx + (x* + y?)dy = 0.

3
Taco: P(x,y) = 2xy + x%y +y?vé1 Q(x,y) = x* + y2.

Nén

1(8P 0Q> 2x + x% +y?% — 2x 4
0 .

dy Ox x? + y?

Do d6 thira so tich phan 1a: a(x) = el 4* = oX

Va ta xét ptvp hoan chinh sau:
3

e* (ny + x%y + y?
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2. Phwong trinh vi phan cap 1

Phwong trinh vi phin toan phan (hoan chinh)

Ton tai ham F(x,y):
OF _ y3
== (2xy+x y + ) (1)
va
OF _ x(..2 2
=X (x? +y?) )
Tu (2) suy ra:
3
— 5, X2 1 X~,3 — X 2 y_
F(x,y) =e*x y+38 y>+C(x)=e*|x°y + 2 + C(x)
aF y3 N
2 "(x).
i (xy+3)+e xy + C'(x)
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2. Phwong trinh vi phan cap 1

Phwong trinh vi phin toan phan (hoan chinh)

Tu () suyra: C'(x) =0 - C(x) = const.
Vay tich phan tong quét ctia phuong trinh Ia:

2
ye* <x2 +y?) = C.
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3. Phwong trinh vi phan cap 2

Dinh nghia

Dang tong quat cia PTVP cap 2:
F(x,y,y',y") =0hay y" = f(x,,y").

Bai toan Cauchy: tim nghiém y = y(x) cua PTVP cap 2 trén, va
thoa man diéu kién dau: y(x,) = yo, ' (x0) = 5.
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3. Phwong trinh vi phan cap 2

Bai toan Cauchy

Pinh Iy (ton tai va duy nhat nghiém ciia bai toan Cauchy)

Cho PTVP cap 2 cd dang vy = f(x,y,y").

of (x, v,y of(x,y,y") .~ n Y .
Gia su: f(x,y,y'), f(a;]y), f(a;/,y) lién tuc trén mién D < R3 va

(X0, Vo, V' o) € D, thi trong 1an can cta diém x = x, ton tai duy nhat

nghiém y = y(x) cta PTVP cap 2 théa man diéu kién dau.
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3. Phwong trinh vi phan cap 2

Nghiém tong quat - Nghiém riéng cia PTVP

 Nghiém tong quat ctia PTVP cap 2 l1a ham so6 y = ®(x, Cy, C,), trong
do €y, C, = const.
« Tu nghiém tong quat y = ®(x,Cy,C,) ta cho cac gia tri cu thé
c;,=C,C,=C,tacOnghiémriéngy = ®(x,C'{,C’,).
Chu y: Néu nghiém tong quéat tim duoc & dang ham an:
®(x,y,C, () =0,
thi nghiém riéng cling & dang ham an ®(x,y,C',,C',) = 0 khi ta cho
cac gidtricuthé ¢, = C'y,C, = C',.
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3. Phwong trinh vi phan cap 2

Phwong trinh tuyén tinh

Dang tong quat;

y'+p).y +qx).y = f(x) (1)
trong d6 p(x), q(x), f (x) la cac ham lién tuc.
f(x) # 0thi (1) goi 1a PTVP tuyén tinh cap 2 khéng thuan nhat.

Phuong trinh vi phan tuyén tinh cap 2 thuan nhat twong tmg véi (1) co
dang:
y'+p(x).y' +qx).y =0 (2)

Néu p(x) g(x) 1a hang s6 thi (1) goi 1a PTVP tuyén tinh cap 2 hé sb
hang so.
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3. Phwong trinh vi phan cap 2

Pinh 1y vé cau tric nghiém ciia PTVP tuyén tinh cap 2

Néu y;(x),y,(x) 1a 2 nghiém riéng cua phuong trinh (2) thi
y(x) = Cyy;(x) + C,y,(x) la nghiém riéng cua phuong trinh (2),

trong do €4, C, = const.

Néu y; (x), ¥, (x) 12 2 nghiém riéng doc 1ap tuyén tinh caa PTVP (2)
thi y(x) = C;y,(x) + C,y,(x) 1a nghiém tong quat ciia phuong trinh
(2), trong do C,, C, = const.
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3. Phwong trinh vi phan cap 2

\

Pinh 1y vé cau tric nghiém ciia PTVP tuyén tinh cap 2

Chuy: gia str y;(x), vy, (x) la cac nghiém riéng cua PTVP (2). Khi @6
ching doc 1ap tuyén tinh véi nhau khi va chi khi:
yi(x) ¥ (x)

yi(x) yo(x) 0.

Nhén xét: Doi vai PTVP tuyén tinh cap 2 thuan nhat (2), khéng c6
phuong phap chung dé tim 2 riéng nghiém doc 1ap tuyén tinh. Tuy
nhién ta c6 thé tim duogc nghiém riéng thir 2 doc 1ap tuyén tinh vai 1
nghiém riéng khac (khdng dong nhat 0) cho trudc.
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3. Phwong trinh vi phan cap 2

\

Pinh 1y vé cau tric nghiém ciia PTVP tuyén tinh cap 2

Gia st biét 1 nghiém riéng y; (x) cua (2), trong dé y; (x) khéng dong
nhat 0, thi ta c6 thé tim duoc nghiém riéng tht hai v, (x) cta (2) doc
lap tuyén tinh véi v, (x) bang cach dit:

V2(x) = y1(x). u(x).

Chl V: y,(x), y,(x) 12 doc 1ap tuyén tinh trén (a, b) khi va chi khi

y1(x)

—o #+ const trén (a, b).
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3. Phw ong trinh vi phan cap 2

Tim nghiém tong quat cia phuong trinh: y”' — 2y’ + y = 0, biét rang
phuong trinh trén c6 1 nghiém riéng y;(x) = e”*.

Tim nghiém riéng thir 2 ddc 1ap tuyén tinh véi y; (x) dudi dang:
yo(x) = u(x).e”.

Suyra:y', =ue* +u'e*,y"’, =ue* +2u'e* + u''e*

Thay vao pt da cho ta co:

e*(u" +2u"+u)—2e*(u' +u) +e*u =0.
Su"(x)=0->u(x)=Cx+C,; C;#0,C,lahang so.
Vay nghiém tong quat cua pt da cho c6 dang:

y(x) = Cie* + C,xe”.
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3. Phwong trinh vi phan cap 2

Pinh 1y vé cau tric nghiém ciia PTVP tuyén tinh cap 2

Nghiém tong quat cua phuong trinh (1) bang tong cia nghiém tong
quat caa phuong trinh (2) va mot nghiém riéng cua phuong trinh (1).

Nguyén 1y chong chat nghiém: Néu vé phai cta (1) c6 dang:
fx) = fi(x) + f2(x), khi do:

y'+pX).y" +qx).y = f1(x) + f2(x).
Gia st y;(x) langhiém riéng cua: y"' + p(x).y"' + q(x).y = f1(x)
va v, (x) la nghiém riéng caa: y"’ + p(x).y' + q(x).y = f,(x),
thi y, (x) + y,(x) la nghiém riéng cua phuong trinh (1).
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3. Phwong trinh vi phan cap 2

\

Pinh 1y vé cau tric nghiém ciia PTVP tuyén tinh cap 2

Phwong phap bién thién hang so Lagrange

Néu y;(x), y,(x) 1a 2 nghiém riéng doc 1ap tuyén tinh cta phuong
trinh (2) thi nghiém riéng cua phuong trinh (1) cé dang:

y(x) = C1(x). y1(x) + Co(x). yo(x)
trong d6 C;(x), C,(x) la nghiém cua hé phuong trinh:
Cly+Cpry, = 0
Cl-yi+Cyry, = f(x)

.
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3. Phw ong trinh vi phan cap 2

2//

Giai phuong trinh: x +xy' —y = x?, biét rang phuong trinh
thuan nhat twong ung co 1 nghiém riéng y, (x) = x.

x = 0 khong phai la nghiém cta PTVP trén nén ta co:

II_I_1I 1 =1
y Ty T2y T b

Phuong trinh thuan nhat twong tmg c6 dang:
1 1

Y'Y m 3y =

Vi y;(x) = x 1a mot nghiém riéng cua pt thuan nhat, nén ta tim nghiém
riéng y, (x) doc lap tuyén tinh vo1 y; (x) dudi dang:
y2(x) = x. u(x)
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3. Phw ong trinh vi phan cap 2

>y, =u+xu';y", = 2u' + xu’". Thay vao pt thuan nhat ta co;

2u” + xu' + = (u + xu') ——xu = 0.
— xu' + 3u’ = 0:; day 1a PTVP cap 2 ha cap duoc. Pat u’ = p:
xp’+3p=0—>p’+§p=0.

Suyra:p = Ce™ /5 =<.D Csu=
uyra.:p =Ce ' «x == 0do:u’ = =S U=,

Vay y,(x) ==, C; # 0 lahing s6. Cho €, = 1 thi y,(x) ==

Vay nghiém tong quét ctia pt thuan nhat c6 dang;

e+ 2
y* = Cix +
X
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3. Phwong trinh vi phan cap 2

Tim nghiém riéng ctia pt khong thuan nhat bang phuong phap bién

Co (x)

thién hang so Lagrange, dang: ¥ = C;(x).x +

Vi C;(x), C,(x) théa man hé pt sau:

!/ /1 ( !/
Cl.x+C2_:O C]_:
X

1 !/
C1 szz 1 C3=—

1
2
xZ
2
X x3

Cy, C, 14 cac hang s6. Vi chi can tim 1 nghiém riéng cta pt khong thuan
nhat nén ta chon ¢; = C, = 0.
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3. Phw ong trinh vi phan cap 2

Vay nghiém riéng cta pt khéng thuan nhat lIa;

Sy =g+
= - — X —
y=yT)y 3 1 "
Cl' Cz |é. CéC héng Sé.
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3. Phwong trinh vi phan cap 2

Phwong trinh vi phin tuyén tinh cap 2 v6i hé so6 hang so

Phuong trinh thuan nhat

y'+py' +qy=0 (3)
trong do p, g = const.

Theo dinh Iy vé cau tric nghiém, ta s& tim 2 nghiém riéng doc 1ap tuyén
tinh caa pt (3), tor d6 s€ tim duoc nghiém tong quat cua pt (3). Ta tim
nghiém riéng dudi dang:

y = ekx
trong d6 k = const can xac dinh.
Thay vao (3) taco: (k? + pk + q).e** = 0.

— k? + pk + g = 0 (phuong trinh dic trung).
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3. Phwong trinh vi phan cap 2

Phwong trinh vi phin tuyén tinh cap 2 v6i hé so6 hang so

Nghiém cua phuong trinh dac trung co 3 truong hop:
* CO0 2 nghiém thyc phan biét: k; # k.
y, = e¥1% y, = ek2* |3 2 nghiém riéng doc 1ap tuyén tinh ctia PTVP

(3).
Do d6 nghiém tong quét ctia PTVP (3) ¢6 dang:
y(x) = C;.e™* +C,. e*2¥, C,,C, = const.
* COnghiém thuc kép: k; = k, = k.
y, = e®* y, = xek* 1a 2 nghiém riéng ddc 1ap tuyén tinh cua PTVP (3).
Do d6 nghiém tong quét ctia PTVP (3) ¢6 dang:
y(x) = C;.e®* +C,.x.e™*, C,,C, = const.
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3. Phwong trinh vi phan cap 2

Phwong trinh vi phin tuyén tinh cap 2 v6i hé so6 hang so

* CO 2nghiém phuc lienhop: ky = a+if, k, = a—if.
y, = e* . cosBx, y, = e*.sinBx 1a 2 nghiém riéng ddc 1ap tuyén tinh
cua PTVP (3).
Do d6 nghiém tong quat caa PTVP (3) c6 dang:
y(x) = e*(Cy.cosfx + C,.sinfix).

25-Mar-21 TS. Nguyén Vin Quang 78
DPai hoc Cong nghé - PHQGHN



”
5\

3. Phw ong trinh vi phan cap 2

Giai phuong trinh: y"' 4+ 3y’ — 4y = 0.

Phuong trinh dac trung:
k?+3k—4=0,
cO nghiém: k; = 1, k, = —4.
Vay nghiém tong quét ctia pt thuan nhat Ia:
y(x) = Cie* + C,e*.
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3. Phw ong trinh vi phan cap 2

Giai phuong trinh: y"' — 4y’ + 4y = 0.

Phuong trinh dac trung:
k*— 4k +4 =0,
cO nghiém: k; = k, = 2.
Vay nghiém tong quét ctia pt thuan nhat Ia:
y(x) = Cie?* + Coxe?*
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3. Phw ong trinh vi phan cap 2

Giai phuong trinh: y"" + 6y’ + 13y = 0.

Phuong trinh dac trung:
k*+6k+13 =0,
cO nghiém: k = —3 + 2i.
Vay nghiém tong quat cta pt thuan nhat 1a;
y(x) = e 3*(Cycos2x + C,sin2x).
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3. Phwong trinh vi phan cap 2

Phwong trinh vi phin tuyén tinh cap 2 v6i hé so6 hang so

Phuong trinh khéng thuan nhat:

y"' +py' +qy=f(x) (4)
trong do p, g = const,
v6i phuong trinh thuan nhat twong g
y'+py' +qy=0,
va phuong trinh dac trung:
k‘+pk+qg=0 (5)
Nhan xét: Ta d3 cO nghiém tong quat ctiia phuong trinh thuan nhat tuong
ung, va dung phuong phap bién thién hang so6 Lagrange ta cO thé tim
duoc nghiém riéng caa (4), do do s€ tim duoc nghiém tong quat cua
phuong trinh (4).
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3. Phw ong trinh vi phan cap 2

Giai phuong trinh:

X

y —Y=

eX +1

Phuong trinh thuan nhat lién két tuong ung: y"' —y = 0.
Phuong trinh dic trung: k% — 1 = 0, ¢6 nghiém: k = +1.

Do d6 nghiém tong quat cua pt thuan nhat c6 dang:
y(x) = Cie* + Cre™™.

Nghiém riéng cua pt khéng thuan nhat c6 dang:

y(x) = Ci(x)e* + C,(x)e™*.
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3. Phwong trinh vi phan cap 2

Trong do C;(x), C,(x)la nghiém cua hé:
[ e*X.C{(x)+e*.Ch(x)=0

X

\
xl C’ - _xl C’ :
\e 1(x) —e 2 (%) ox 1 1

Giai hé nay ta thu duoc:
.

C(x) =
1) = 5 T 1)
< J2x
Cy(x) = —
L2 2(e* + 1)
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3. Phwong trinh vi phan cap 2

Suy ra:
1 dx x In(e*+1)
60 =3 w1727
1 [ e®*dx e* In(e* +1)
W =-3] =T

Vay nghiém tong quat ciia phuong trinh da cho cé dang;

y(x) = L [x —In(e* + 1)]e* — % [1—e ™ In(e* +1)] +

+C.e* + Cye™.
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3. Phw ong trinh vi phan cap 2

Giai phuong trinh:

Phuong trinh thuan nhat lién két tuong ung: vy’ +y = 0.
Phuong trinh dic trung: k* + 1 = 0, ¢6 nghiém: k = +i.

Do d6 nghiém tong quat cua pt thuan nhat c6 dang:
y(x) = Cicosx + C,sinx.
Nghiém riéng cua pt khéng thuan nhat c6 dang:

y(x) = C;(x)cosx + C,(x)sinx.
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3. Phwong trinh vi phan cap 2

Trong d6 C;(x), C,(x)la nghiém cua hé:

([ C](x).cosx + Cy(x).sinx =0
3 2
k_Cll(x)' sinx + C,(x).cosx = -y

Giai hé nay ta thu duoc:

C1(x) = —
COSX
, 1
C(x) =——
SIinx
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3. Phw ong trinh vi phan cap 2

Suy ra:
C()—jdx—l"x+ x‘l‘x x‘
1(x) = ooy = n|sing + cos n|sinz —cosy
dx X
C = | —=lInl|tg=
2(x) sinx n‘ g 2‘
Vay nghiém tong quat ciia phuong trinh da cho cé dang:
y(x) = (ln ‘Sinf + cosf‘ —In ‘Sinf — cosf‘ + Cl) cosx +
2 2 2 2
+ (ln ‘tgf + CZ) sinx.
2
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3. Phwong trinh vi phan cap 2

Phwong trinh vi phin tuyén tinh cap 2 v6i hé so6 hang so

Phuong trinh khdng thuan nhat vé phai c6 dang dic biét:
f(x) = e®.P,(x), a 1a hang s0, P, (x) 1a da thirc bic n
Néu « 1a nghiém boi s cta pt dic trung (5), thi ta tim nghiém riéng
cua pt (4) dudi dang:
y = x°.e%. Qn(x),
trong do6 Q,,(x) la da thirc bac n cung bac vai da thire B, (x).

Cac hé so6 cua Q,,(x) duogc x4c dinh bang phuong phap hé sb bat dinh.

Chu y: khi a khong la nghiém cua pt dac trung (5) thi s = 0.
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3. Phwong trinh vi phan cap 2

Phwong trinh vi phin tuyén tinh cap 2 v6i hé so6 hang so

Phuong trinh khéng thuan nhat vé phai ¢ dang dic biét:
f(x) = e®[P,(x).cosBx + Q,,(x).sinfx] ; «, B 1a hang so, P,(x),
Q.,(x) la cac da thirc bac n, m.
Néu (a + i) khong & nghiém cta pt dic trung (5), thi ta tim nghiém
rieng cua pt (4) dudi dang:

y = e*[H (x).cosBx + L,(x).sinfx],
trong d6 H.(x), L,(x) la cac da thic cO bac s = max(m,n), va co

cac hé so can Xac dinh bang phuong phap dong nhat thirc.
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3. Phwong trinh vi phan cap 2

Phwong trinh vi phin tuyén tinh cap 2 v6i hé so6 hang so

Néu (a + if) 1a nghiém cia pt dic trung (5), thi ta tim nghiém riéng
cua pt (4) duéi dang:
y =x.e*[H;(x).cosBx + L.(x).sinfBx]

trong d6 H.(x),L,(x) la cac da thirc cO bac s = max(m,n), va co

cac hé so can Xac dinh bang phuong phap dong nhat thirc.
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3. Phw ong trinh vi phan cap 2

Giai phuong trinh: y'' — 4y’ + 3y = 3e%*

Phuong trinh thuan nhat tuwong tng:
y' —4y' + 3y = 0.
Phuong trinh dac trung:
k*—4k +3 = 0.

cO nghiém thuc: k; = 1,k, =3.

Do d6 nghiém tong quat cua phuong trinh thuan nhat twong (g
y*(x) = Cie* + C,e3*

Vi a = 2 khong la nghiém cua phuong trinh dac trung, va B,(x) = 3
(da thic bac 0) nén tim nghiém riéng cua pt khong thuan nhat dudi
dang: y(x) = A.e?*.
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3. Phw ong trinh vi phan cap 2

Thay nghiém riéng y(x) vao pt da cho ta co:

44e%* — 8Ae?* + 34e%* = 3e** - A = —3.
Do d6 y(x) = —3e?*. Vay nghiém tong quat cia PTVP tuyén tinh cap
2 khong thuan nhat véi hé so hang so 1A

y(x) = y*(x) + y(x) = C;e* + C,e3* — 3e?*,
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3. Phw ong trinh vi phan cap 2

Giai phuong trinh: y"' + y = xe* + 2e™*
Phuong trinh thuan nhat tuwong tng:
y'+y=0.

Phuong trinh dac trung:
k*+1=0.
cO nghiém phuirc: k = +i.
Do d6 nghiém tong quat cua phuong trinh thuan nhat twong (g
y* = Cicosx + C,sinx.
Vi vé phai la tong cta 2 ham f;(x) = xexifz (x), = 2e77%, né’n ta lan
luot tim nghiém riéng cua PTVP khong thuan nhat Gmng voi vé phai la

f1(x), f2(x).
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3. Phw ong trinh vi phan cap 2

Voi fi(x) = xe*, do a =1 khong la nghiém cuaa pt dac trung, va
P,(x) = x, nén ta tim nghiém riéng cua PTVP khong thuan nhat c6 vé
phai la f; (x) dudi dang:
y, = (Ax + B)e™.
Voi f,(x) = 2e™*, do a = —1 khdng la nghiém cua pt dac trung, va
P,(x) =2, nén ta tim nghiém riéng cta PTVP khong thuan nhat co vé
phai la £, (x) dudi dang:
y, =Ce™

Vay nghiém riéng cua pt da cho co dang:
y=y,+y,=(Ax+B)e* +Ce™
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3. Phw ong trinh vi phan cap 2

Thay nghiém riéng y(x) vao pt da cho va dong nhat thtc 2 vé ta co:

A=-,B=—-,C=1.
2 2

Vay nghiém tong quat ctia pt da cho co dang:

—X

1
y =vy*+7y = Cycosx + C,sinx +§(x —1)e* +e
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3. Phw ong trinh vi phan cap 2

Giai phuong trinh: y" + y = sinx.

Phuong trinh thuan nhat tuwong tng:

y'+y=0.
Phuong trinh dac trung:

k*+1=0,
cO nghiém phuc: k = +i.
Do d6 nghiém tong quat cua phuong trinh thuan nhat twong (g

y*(x) = Cicosx + C,sinx.

Via=0,=1néna + iff = +i la nghiém cua pt dac trung. Mat khac
P.(x)= 0, Qm(;c) =1, nén s = 0. Vay ta tim nghiém riéng cua pt
khong thuan nhat dudi dang: y(x) = x(Acosx + Bsinx).
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3. Phw ong trinh vi phan cap 2

Thay nghiém riéng y(x) vao pt da cho va dong nhat thtc 2 vé ta co:

A=—--,B=0.
2
Vay nghiém tong quat ctia pt da cho co dang:

1
y =y*(x) + y(x) = Cicosx + C,sinx — Excasx.
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3. Phw ong trinh vi phan cap 2

3X

Giai phuong trinh: y"' — 6y’ + 9y = xe

Phuong trinh thuan nhat tuong tng:
y'" —6y"'+9y =0.
Phuong trinh dac trung:
k?—6k+9=0,

cO nghiém kep: k = 3.
Do d6 nghiém tong quét ctia phuong trinh thuan nhat tuong (g

y*(x) = Ce3* + Cyxe3*
Ta tim nghiém riéng cua pt khéng thuan nhat dudi dang:

y(x) = x?e3*(Ax + B).
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3. Phw ong trinh vi phan cap 2

Taco:y = 3e3*(Ax3 + Bx?) + e3%(34x2 + 2Bx).
Yy =9e3*(Ax3 4+ Bx2) + 6e3*(34x% + 2Bx) + e3*(6Ax + 2B).
Thé vao phuong trinh d3 cho ta duoc:

e3*[(64 — 10B)x + 2B] = xe3*.

6A—1OB=1_){A=1/6

Suy ra: { B =0 B =0
Do d6 nghiém riéng cta pt khong thuan nhat I

y(x) =<x3e®*.

Vay nghiém tong quat cua pt da Cho co dang:

y = y*(x) + y(x) = Cie3* + Cyxe3* + %x3e3x.
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