Chwong 5 Phuwong Trinh Vi Phan

Phan 1: Phwong trinh vi phan cap 1.
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NOi dung

I — Dinh nghia.
Il — Cac dang phwong trinh vi phan:

1 — Phwong trinh vi phén tach bién

2 — Phwong trinh vi phan tuyén tinh cap 1
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|. Cac khai niém co ban

Dinh nghia

Phuwong trinh chira dao ham hay vi phan cua mot hoac

mot vai ham can tim dwoc goi ld phwong trinh vi phan.

Phwong trinh chira dao ham clia mét bién ddc 1ap goi
la phwong trinh vi phan thwong (Differential Equation)

Phwong trinh chira dao ham riéng goi la phwong trinh vi

phan dao ham riéng (Partial Differential equation PDE).
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|. Cac khai niém co ban

Dinh nghia

Cép cao nhat clia dao ham trong phwong trinh vi phan

goi la cap cla phwong trinh vi phan.

y (x) + 32— xsinx  phwong trinh vi phan cp 2

X
d3 d2 i
—{ $3L_? phuwong trinh vi phan cap 3.
dx dx

’u  9°u

-1 phwong trinh dao ham riéng cap 2

uuuuuuuuuuuuuuuuu
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|. Cac khai niém co ban
Dinh nghia

Dang tong quét cla phwong trinh vi phan cap n

F(x, 1,9 ,.,9")=0 (1)

VDT:  (By*x+e’)y +(3° +2x) =0

Néu gidi ra dwoc ,™: ¥ =g(x,p,y ... »" )
VD2: (xz +xy)a’y=(2)c2 +y2)dx

._@_2x2+y2

Giai ra dwoc: y :
dx x"+xy

ccccccccccccccccc
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|. Cac khai niém co ban
Pinh nghia

Nghiém cua phwong trinh (1) trén khoang | 1a mét ham
y =@(x) Xac dinh trén | sao cho khi thay vao (1) ta dwoc

dong nhat thirc.

DO thi ciia nghiém y = g(x) goi la dweng cong tich phan

VD3: Phuong trinh viphan '~ L, _¢ c6 nghiém Ia
X

y=Cx, CER
vi thoa phuong trinh vi phan da cho.

ccccccccccccccccc
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|. Cac khai niém co ban
Dinh nghia

Dang tong quét cla phwong trinh vi phan cap 1
F(x,y,y)=0 (2)

Néu gidira dwoc ' 1 ) =g(x,y) (3)

VVD4: Cac phwong trinh vi phan cap 1:

y -y=xe

(y2 +x2)dy+(xy+y2)dx = ()

uuuuuuuuuuuuuuuuu
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|. Cac khai niém co ban
Bai toan Cauchy

Bai toan Cauchy la bai toan tim nghiém cua phwong

trinh (2) hodc (3) théa diéu kién ban dau (diéu kién bién)

y(x)=y, @)

Nghiém cua phwong trinh (2) hoac (3) 1a ho duwdng cong
tich phan phu thudc hang sob C.
Nghiém cua bai toan Cauchy la dwdng cong tich phan

di qua diém cho trudc (x,,y,)

uuuuuuuuuuuuuuuuu



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

|. Cac khai niém co ban

VD5: Phuong trinh vi phan ' -2 3 20
X

nghiém cua phwong trinh Ia ho dwong cong tich phan:

y=Cx’, CER

Xét bai toan Cauchy y _iy =0, y(1)=3
X
Tacdé 3=C-I"’=C=3

Nghiém cua bai toan Cauchy ,_ 3,

uuuuuuuuuuuuuuuuu
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|. Cac khai niém co ban

Puwong cong tich phan trong vai treong hop

Nghiém cua bai toan
Cauchy la duwong

cong mau do.

Y

3x

Yy =2x"

\_u

Pwong cong qua

didm (1,3).

ccccccccccccccccc
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|. Cac khai niém co ban

Pinh Iy (tdn tai va duy nhat nghiém cla bai toan Cauchy)
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|. Cac khai niém co ban

Pinh nghia

Nghiém cta phwong trinh cap 1 phu thuéc hang C.
Nghiém tong quat clia phwong trinh cap 1: y = g(x,C)
Nghiém riéng 1a nghiém thu dwoc tir nghiém tdng quat

bang cach cho C hang sb cu thé ( vi du nghiém bai toan

Cauchy).

Nghiém ky di 1a nghiém khdng thé thu duwoc tlr nghiém
tdng quat cho du C lay bat ky gia tri nao.

ccccccccccccccccc
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|. Cac khai niém co ban

Giai phwong trinh vi phan la tim ra cac nghiém cua né.
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1.1 Phwong trinh vi phan tach bién

Jang - f(x)dx +g(y)dy =0

Céach giai: tich phan hai vé ta duwoc

[f(x)dx+[g(y)dy=C

VD6: Giai pt Vo, X
v=o. Blalp 1+y* 1+x°
dy dx
f1+y2 f1+x2

Nghiém cua phwong trinh: arctan y + arctanx = C

ccccccccccccccccc
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F = (c, u)—implicitpiot(arctan(x) + arctan(y) =c,x=-10..10, y ==10..10, color

=) :display(f( -1, diue), f(1, red), (2, green), f( -2, yellow), (2.5,
pink), f(—-2.5, "Chocolate") );

i

| arctan y + arctanx = C
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Céac dang co thé dwa vé phwong trinh vi phan tach bién

Dang 1 f(x)g,(y)dx + f,(x)g,(y)dy =0

Céach gidi: Co thé dwa vé phwong trinh tach bién

Néu g, (y)=0 taiy = b, thiy =b la mot nghiém.

Néu f£,(x)=0 taix = a,thix=ala métnghiém.
Néu £ (x)g (y) =0, chia haivé cho f,(x)g,(y)=0

]FI(X) dX+ gz(y) dy — O
[ ()

Phwong trinh tach bién

uuuuuuuuuuuuuuuuu
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1.1 Phwong trinh vi phan tach bién

VD7: Gidipt tanx-sin® ydx+cos” x-cot ydy =0

t t t
—dx + =0 y dy=0 = anzx dx + [— =0 ydy C
COS™ X sin” y COS” X sin” y

tan x

Nghiém cua phwong trinh:  tan®x-cot*y=C

VD8: Giai pt x-(1+x))dy -1+ y)dx =0
dy dx
dyz_ dx _0 = — [ —=C
1+y> x(1+x%) [+y" 7 x(1+x7%)
1

Nghiém cua phwong trinh: arctan y - In | x| +§1n(1+x2) - C

ccccccccccccccccc
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VD9: Gidi phwong trinh (x+1)°dy —(y-2)°dx =0

Phwong trinh trén dwoc viét lai:
dy  dx
(y-2)" (x+1y

. d d
Tich phan hai vé [ R T +x1)3 e

0

[(r-2)7%d(y-2)—[(x+1)7d(x+1)=C
Nghiém téng quéat clia phwong trinh vi phan Ia:

1 11
— + 2=
y—2 2(x+1)

uuuuuuuuuuuuuuuuu

C
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VD10: Giai phwong trinh (\/E+\/;)y'—y=0

Phwong trinh trén dworc viét lai:

\/_(\/;-I_l)dx y=0 =>\/7+1dy j)i—O

Tich phan hai vé fﬁ +]

_f\/_
1

f(y_l/z +—)dy —fx_l/zdx= C
Ng

Nghiém tdng quét ciia phwong trinh vi phan la:

2y +In|y|-2Jx =C

uuuuuuuuuuuuuuuuu
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F = (¢, u)—implicitplot(2 -sqrt(y) + In(abs(y)) — 2-sgrt(x) =c,x=0.4, v=10
24, color =) (display(f(—1, &lue), f(1, red), f(2, green), (-2, yeliow),
F(2.5 pink), f(—2.5, "Chocolate" ), #(3, "DarkRed"), (5, geld) ).

4,
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VD11: Gidi phwong trinh 2 +3727 3 =0

Phwong trinh trén dwoc viét lai:

X -2y X
2 .|.3 dy=0 = 2 dx+187dy =0
3* 2V dx 3

Tich phan hai vé

"(%)xdx+f18‘ydy=c

3
Nghiém tdng quat cla phwong trinh vi phan Ia:
(2/3) 18~

ccccccccccccccc
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Cac dang co thé dwa vé phwong trinh vi phén tach bién

Dang2 y = f(ax+by+c), b=0,a=0

Cachgiai: Dat y=ax+by+c =u =a+by
u—a=b-f(u) u =a+b- fu)

NEU q +b- f(u) =0, gidi tim 4. Kiém tra c6 phai la nghiém.

NEu a +b- f(u) = 0, chia hai ve cho ¢ + bf (1)

du Pay 1a phwong trinh tach bién

Ca+b- f(u) (bién u riéng, bién x riéng)

ccccccccccccccccc
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1-2x-3y

VD12: Gidi phwong trinh ¥ =

4x+6y -5
. —2x-3y+1 . .
A u=-2x-3y+l =y =-2-3y
-2(-2x-3y+1)-3
Thay vao pt da cho u+2= 4 U = Su -2
-3 2u-3 2u+3
-u—06
= du =22 dx =>2u+3du=—dx =>f2u+3du=—fdx
2u +3 u+6 u+6

=2u-9In|ju+6|=-x+C
Nghiém cua phwong trinh vi phan Ia

2(-2x-3y+1)-9In|-2x-3y+7|=-x+C

uuuuuuuuuuuuuuuuu
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Chuy:

—2x -3y
4x+6y -5

VD13: Giai phwong trinh ¥ =

Bd sb 1 & tlr ta van dwoc phwong trinh vi phan dang
dang xet.

1-2x-3y
2x+6y-5

VD14: Giai phwong trinh y =

Thay sO 4 bdi mét sd khac (s6 2) thi phwong trinh
nay khong co dang phwong trinh vi phan dang xét.

uuuuuuuuuuuuuuuuu
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1.2 Phwong trinh vi phan tuyén tinh cap 1

Dang  y + p(x)y =q(x)

Cach giai: Nhan hai vé cho /7

[p(x)dx [p(x)dx [p(x)dx

+p(x)y-e”" =q(x)-e

[p(x)dx )'

y e

[p(x)dx

(v-e =q(x)-e

y-e" =1q(x)- " dx+ C

y — e-fp(X)dx [fq(x) . efp(x)dxdx + C"

ccccccccccccccccc
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VD15: Giadi phwong trinh ~ y — ycotx =sinx

p(x)=-cotx,g(x)=sinx
y =g IPOI" Uq(x) TP x4 C}

y = e+fcotxdx [fSiﬂX'e_fCOthxdx n C-‘

COS X COS X

+f - dx i . —f. dx
y=e Sn¥ fsmx-e sinx -y + C

SIN X

J/=Sinx(fsinxdx+C) =sinx(x+C)

Chu y: Chi lay mét nguyén ham ctia [ p(x)dx

uuuuuuuuuuuuuuuuu
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VD16: Giai phwong trinh

(x* +1)y +4xy =3

_ y . 4
Chia haivé cho 2 +1x0 Yy + 2x
x°+1
4x 3
X) = ’ X) =
p(¥)=—-4(¥) =5

y = /PI® Uq(x) e PO gy C}

~2In(x* +1)

y=e
- |
4 (x2+1)2_

fx2+1

3

fx2+1

3

uuuuuuuuuuuuuuuuu

2 i
L2+ 7 o

-(x2 +1)2dx+C-

y=

3
x° +1

4xdx

fp(x)dx =fx2 T 2In(x” +1)

(x3+3x+C)

(x2 4 1)2
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VD17: Gidi phwong trinh (1-x)(y +y)=e", ¥(2) = 1.

—-X —-X

e e
p(X) = 19 q(x) =
l-x 1-x

y+y=

fp(x)dx =fdx =X = y=e/P" Uq(x) el PO gy 4 CW

—X

=e fle_x-exdx+C y=e'x[—1n|1—x|+C]

Véi didu kien y(2) = 1: 1=¢?[-In[1-2[+C] = C = ¢

Nghiém cua phwong trinh:

X

y=e‘x[—ln|l—x|+ez] =—¢In|l-x|+e

uuuuuuuuuuuuuuuuu
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Bai tap. Nhan dang va giai cac phuwong trinh vi phan
1) y =cosh(x+ y)
2) xy +y—-xp° =0

3) X’y —xy+y° =0

1+ 12
Y 9(0)=1

4) y =
1+ x

5) X’y =y(x*+y7)

6) \J1- 1 dx+ yV1-x>dy =0

uuuuuuuuuuuuuuuuu
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7) ysinx—ylny=0,y(w/2)=e

8) sin ycosxdy =cos ysinxdx, y(0)=m/4
9) x°y —xy+y° =0

10) (xy° +x)dx+(y=x"y)dy =0

X+Y

1) y =

uuuuuuuuuuuuuuuuu
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13) 3y” +3xy +x7)dx = (x> +2xp)dy

14) xy'—y=\/x2 +y2

15) (y2 —3x2)dy+2xy =0, y(0)=1

17) y +2xy = xe ™

18) 2ydx +(y° = 6x)dy =0

uuuuuuuuuuuuuuuuu
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19) (¥ =p)x=(x"+1)e"

20) x '—L=x,y(l)=0
1+ x

21) x(l + xz)dy =(y+ x> =x)dx,y(1) = -7 /4

2 2
—2XV—X
Y Y -, y(1)=-1

22) y =
)y V2 +2xy — X

Xty =sinx_y

23) v +sin
) ¥ 5 >

24) y =

uuuuuuuuuuuuuuuuu
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25) ydx =(y” - x)dy

26) y =(x+y)°

27) (x—2xy —yz)dy +y%dx =0

dx d
28) 2 2 = 2)/
X" =xy+y 2y° =Xy
29) V7V tan?
X X

30) 2 22 (1) =1
X+yy

uuuuuuuuuuuuuuuuu
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31) y - —2— =1+ x,9(0) =1
l-x

32) (1+e")yy =, p(0)=0

33) y =3x"y+x +x°,v(0)=1

34) 5 = 2y—-x-3

2x—y+4
3x—y+1

35) y =
)Y x-2y+1

36) y +—2— 4+ =0

x+1

uuuuuuuuuuuuuuuuu
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37) xy =4y —x>y =0

| 2./
38) v + 22 2y _ 2y
X COS X

39) xy +y=y"Ilnx
40) (e =1y +(e"+1)y=B3+2e")=0

41) y'—Z+x2y4 =0

X

42) 2xy +y=2x"y" =0

uuuuuuuuuuuuuuuuu
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43) (2x> =xy*)dx+ 2y’ =x*y)dy =0

44) xdy _ ydx e

2 2 2 2
X +Y X +Y

45) e'dx+(xe* =2y)dy =0
xdx + ydy  ydx — xdy
\/x2+y2 x’
2 2
' + Xy —X
47) y =222
Y
48) 2y +x°)dx+(x+x°y*)dy =0

46)

uuuuuuuuuuuuuuuuu
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