PHUONG TRINH VI PHAN
CAP 1



BAl TOAN DAN VE PHUONG TRINH VI PHAN

VVan téc ngudi lanh cua moét véat trong khéng khi ty 1é
vOi hiéu gitra nhiét db cua vat va nhiét do khéng khi.
Tim quy luat giam nhiét cua vat néu nhiét dé cua
khéng khi la 20°C va nhiét dbé ban dau cua vat la
100°C.

Quy luaédt gialim nhieat < séi thay rioai
nhieat noa the 30i gi .
ol rﬁﬁet ggcﬂg v%ttl'g gmgsc‘)—wtheo bien thoi gian t

ar =k|T(t)- 20/,T(0) =100°C = PTVP

dt



BAl TOAN DAN VE PTVP

Tim pt duwong cong di qua diém (1, 1) néu véi doan
[1, x] bat ky, dién tich hinh thang cong gidi han bdi
duwong cong nay bang tich 2 1an toa dé diém M(x,y)

thudc duwong cong (x>0, y>0)

M

1My [(hat=200(%)
1

Pao ham 2 vé

L X X0 =200 + 20X
= 2X/(X) + WX =0



MOT SO PINH NGHIA
1.PTVP la phuong trinh ma ham phai tim nam du&i
dau dao ham hoac vi phan..

2.Cap cua ptvp la cap cao nhat cia dao ham cua
an ham.

3.NEéu an ham la ham 1 bién = PTVP thuwong.
Néu an ham la ham nhiéu bién = PTVP dao ham
reng.

4.Hé PTVP la hé gobm nhiéu PTVP va nhiéu an
ham.



NGHIEM CUA PTVP
Xét ptvp thuwong cap n: F(x,y,y’,....,y™) =0 (1)

1.Ham sé y = ¢(x,c,,...,c,) thdéa man (1) voi c. la cac
hang sb goi l1a nghiém téng quat cta (1).

NéEu cho c, cac gia tri cu thé ta duwoc nghiém riéng
cua (1).
2.Ham ¢(x,c,,...,C,, ¥) = 0 théa méan (1) goi la tich

phan tong quat clla (1) (y dwoc tim & dang an)

NEu cho c, cac gia tri cu thé ta duoc tich phan
riena cua (1).



NGHIEM CUA PTVP

3.D0 thi ciia ham nghiém goi la dwong cong tich
phan.

4.Ham vy = y(x) théa (1) nhwng khong phai la
nghiém riéng duoc goi la nghiém ky di cua (1).



Bai toan Cauchy cho ptvp cap 1
Xétptvpcap1l: F(x,y,y)=0 (1)
Hoac y' =1f(x,y) (2)

(2) Goi la pt da giai ra dwoc dbéi vai dao ham.

Bai toan tim ham y thda (1) hoac (2) v&i diéu kién
ban dau

Y(Xo) = Yo

Goi la bai toan Cauchy.



MOT SO DANG PTVP CAP 1

Phwong trinh tach bién

Phwong trinh dang cap

Phuwong trinh tuyén tinh cap 1

P
P

nwong trin

nwong trin

n vi phan toan phan

N Bernoulli.



PHUONG TRINH TACH BIEN

Phuong trinh c6 thé tach y va x vé 2 vé khac
nhau goi la phwong trinh tach bién.

f(y) dy = g(x) dx

Phwong phap giai: tich phan 2 vé
Céac dang c6 thé gap:

L.1(y) y" = 9(x)

2.y =1(y)g(x)

3.1,(¥)9:(X) Y = 1,(y)9,(X)



3y’y'=2x (1)
y0)=1 (2)
1) = 3y dy=2 xdx

& JB);@/:JZXOX

= Y =xX+C0B) (tichphan téng quat)

Vi du

Thayx=0,y=1vao TPTQ=C=1

Vay nghiém cua (1) va (2) la: )/ZQ/X2 +1

Hoac tich phanriéngla: y3=x2+ 1



Xy'=y (1)

1.y =0 la 1 nghiém cua pt

2.y # 0: chia 2 vé cho xy (khdng xét TH x = 0)

) V=

< In

y=Ilnx+cC
y =In|x+1In|q

, G #0

= y=CX C #0

y = 0 la trwdng hop C = 0 trong nghiém téng quat



y' = 3x%, y(0) =2

Ham y = 0 khdong thoa dk ban dau nén khéng xét

Yy =3xXye 33’—3)805( = fdy—pxzw(

y y
= IHM’:X?’+C
o |y=e =&
@y:Ce?é, C =0

X=0,y=2=C=2>= y:2€>€)




y' = Xy? = 2xy

AY+2)

= b= L1

Vi du

<y =Xy?+2xy =xy(y +2) (1)

; ay = fxaﬁ(

y- y+2

S Y =2X+c




DANG BDUA VE TACH BIEN

y' =f(ax + by + ¢) Patu =ax + by +c

Vd:y' = (dx+y—-1) U=4X+Yy-1= U =4+ Yy
Pt tr¢ thanh

U- 4=t = au

F+4

1 u

= —arctan - =X+ C
2 2

4x+ y-1

2

o)

& arctan —2x+C



DANG DUA VE TACH BIEN

y-3x-1
2y - 2X

Vd: Yy =

P&i bién:  U=Y- X

Pt tro thanh:
u+1:3U- 1 _ U:u- 1
2U 2U
uau dx
— m————
u-1 2
= U+Inu-1 :£(+C

2



PHUONG TRINH DANG CAP

y =f|Z| Béibien: u=>" Hayy=ux
X X
X
Vd: ny:XZ- Xy+y2 = y:-1+y
y X
u=2= y=ux = Y =UX+U
X
Pt tr& thanh: U X+ u:1-1+u
1- U Y
= UX=
U

= U+ In|u-1| = -In|x| + C



PT DUA VE DANG CAP

ax+by+c || la b a b 0

y =t #0 =
ax+by+c a, b a b

Budc 1: giai hé pt dwa veé tach

bién
ax + by + Cc = 0
ax + fgy + g =0
V&i cap nghiém (x,, y,), dat : X=X+X
X y=Y +y,
Pt tr& thanh:  y =g v

Budc 2: gidi pt dang c8p vatra vé x, y




Vi du
Giaipt: (2Xx- 4y+6)+ Y(Xx+ y- 3) =0
_ y:-2x+4y- 6
X+ y- 3
-2X+4y-6=0 [(x=1

3 omms S

X+ Y- 3=0 y=2

Poi bién: x =X+ 1,y =Y + 2, pt tr& thanh
'_-2(X+1)+4(Y+2)-6® - -2X+4Y

X+1+Y+2-3 X+Y

Y




Y

- -2+4
Y|: 2X+4Y R Y': X
X+Y Y
1+
X

Poi bién: Y=UX=Y =UX+U

- f— 2 -
U X+ = 2+4U_> U X = U-+3U-2
1+U 1+ U
(U+1)dU -dX

U -3U+2 X



(U+DaU - aX
U-3U+2 X

= - In(U- 1)* +In/U- 2]’ =-In| X|+C

_U-2° _C
(U-1?2 X

= (Y-2X° =QY- X)°

(tra vé X, y)



PT VI PHAN TOAN PHAN

P(X,y)dx +Q(x,y)dy =0
Py =Qx
Tich phan téng quat: U(x,y) =C

Dang:

V@i U(x,y) cho bai: | (x,, v,) la diém ma P, Q xac dinh

U(xy) = [ P(tyo)dt+ [ Q(x, b

hay  U(X,Y) = fOP(t,y)dH LyOQ(xO,t)dt



Vi du
Giaipt:  (3x +2y)dx +(2x - 9y)dy =0

N

P(x,y) Q(X.y)
P; =) :Q)’(
Chon: (Xq,Y,) =(0,0)

U(xy) = [ P(Lyo)dt+ [ Q(x, byt

= [(3t+0)dt+ [ (2x- 9t)dt



U(X,Y) = f (3t + 0)dt + ﬁ (2x - 9t)dt
3, 9 ,
=— X" +2Xy - —
2 Y7oy

Vay tich phan tbng quat la

U(X,y) §x +2xy-—y =C



( X ) X \
v vl. X
Giaipt: | x+e¥ |dx+e’|1- = |dy =0
Y
\\ )/ N J
P(x,y) Q(X,y)
X
: X v
Py == 5 €’ =Q
y

Chon : (XanO) :(091)

Uxy) = [ Pty)dt+ [ Q(x,,tydt



\
( X X \

vl X
x+e’ |[dx+e’|1-©
Yy

\ )
Tich phan tong quat:

U(X,Y) = fP(t,y)dH f Q(0,t)dt =C
o [(t+e”)dt+ [1dt=C

X2

= 2+y(eX/y- 1) +y-1=C



PTVP TUYEN TINH CAP 1

1)y +p(X)y = q(x)

Toan bd pt chi chira ham bac 1 theoyvay'.

(2) Yy + p(X)y =0: pt thuan nhat

Cau tric nghiém tong quat ctia (1): |y =y, +V,

* y, la nghiém téng quat cua (2)

- y,la 1 nghiém riéng cla (1)



Budc 1: tim nghiém tong quat clia pt thuan nhat.

y' +p(x)y =0
(dang tach bién)




Buéc 2: tim 1 nghiém riéng cuia pt khdng thuan nhat

Bién thién hang so: trong y, coi C =C(x)

Thay y,vaoy + p(x)y =0 (1) dé xac dinh C(x).

C(XE PO g X)C(X)EPI+ p Xy =qX)

= C(X9) =qer™
Chon C(X) = [ X" ™ok
v, :e'f,U(X)Cb(J"qX)e[P(X)Cb(Oﬁ(



Cong thirc nghiém ptvp tuyén tinh cap 1

y=¢ I,U(X)Cﬁ(( J’qx)efp(x)akwﬂ_ C)

vd: 1/ xy- y=x
< Y- 1y=)<2 p(x) = -1/x, q(x) = x*

< Y= ej o fXZE'[X (ﬁ(+C
ZX{fXZCﬁHC =X £+C
X 2

\ /




2/ y-2xy=1-2X

o y=6 12 [1- 220)el ¥+ O

— e f1- 2x)e ¥+ o

& (xe ¥ +C) =x+ Ce°



X

3/ y+ fy(DCOS(Odt:;SiHZ X+1 Daoham 2 vé
0

'Y+ ycos X =sin Xcos X
' M0) =1 (Bk ban dau tai can dudi tp)

o y=e Jeos Xw(( fsin xcos xel®® ™+ C)

— g sinX( fsin xcos & *ax+ C)



— g sinX( fsin xcos X&' *ax+ C)

ZéSinx(sinX nXx_ fcos X&™ Xalx+ C)

-8 sinX( sin Xéinx_ éinx_l_ C)
y=sin x- 1+ Cé " ¥
y(0)=1=C=2

< sin X

Nghiém baitoan: Y=sin X- 1+2e



4/ yY(x+ Y=y (@),

(CO thé giai theo pt dang cdp = dai )

Lwu y: vy (X)=1/X'(y)
Ptviétlai: X y=(X+))

Xem x la ham theo y

1
4
X':{+1 — X:efy
Yy

= X=YIn|y

(2)




PHUONG TRINH BERNOUL

y' +p(X)y = q(x)y*, a #0vao # 1

Phuwong phap giai:
Chia 2 vé cho y*va dbi biEnu=y -«

Pt tr& thanh:

U+ (1 - o)p(x)u = (1 - 0)q(x)

(Tuyén tinh)



Vd: 1/xy+y:x2)? @y+);:}}

Chia hai vé cho y2: y+11:)<
y Xy

Pat u=yt?=y"

. R U U
Pt tréd thanh: - U+ — =X U- — =- X

X \X

ax ( dx
= u:e[X f xej_xwﬂC —- X +Cx
\ )

1 1
o =X +Cxe V=
y 4 - X +Cx




2/)/+X:i
X

Nhan 2 vé vai y? (chia cho y3?), pt tré thanh:

Yy+ ¥ = esibienu=y

X

1u‘+y l@ u'+3_ l

3 X X X X

o U=1+CX° o y =1+Cx°



3/ (X+ X sin ny =2y
o 2YX =X+ Xsin Y

2y 2y 2)«2 2y

Po6i bién: u = x2, pt tr& thanh:

X'-— SlIlyX3 :ﬁ- smy

u SiIl_y -1
U+ — =- < U=y (cos y+ ()
14 14

1 _cosy+ C
x2 y
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