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Pilnuju diferencialu lygtis

Apibrézimas

M(x,y)dx + N(x,y)dy =0

vadinama pilnuju diferencialu lygtimi (PDL), jei reiskinys
M(x,y)dx + N(x,y)dy

yra pilnasis diferencialas, t.y. egzistuoja tokia funkcija F, kad
dF (x,y) = M(x, y)dx + N(x, y)dy.
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Pilnuju diferencialu lygtis

Apibrézimas

M(x,y)dx + N(x,y)dy =0

vadinama pilnuju diferencialu lygtimi (PDL), jei reiskinys
M(x,y)dx + N(x,y)dy

yra pilnasis diferencialas, t.y. egzistuoja tokia funkcija F, kad
dF (x,y) = M(x, y)dx + N(x, y)dy.

Salyga

M(x,y)dx + N(x,y)dy = 0 yra pilnuju diferencialu lygtis, jei
IM(x,y) _ ON(xy)
3y = ox
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Pavyzdziai

1 uzdavinys
Ydx + (y> +Inx)dy =0 J

A.Lenk3as (PDL. Integruojamasis daugiklis. RAS 2015-04-22 4/12



Pavyzdziai

1 uzdavinys
Ydx + (y> +Inx)dy =0

e Kadangi M =1_ W, tai lygtis yra PDL.
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Pavyzdziai

1 uzdavinys
Ydx + (y> +Inx)dy =0

e Kadangi %}f’y) =1=-1- W, tai lygtis yra PDL.

X

° F(x,y) = [ 4dx=ylInx+ ¢(y)
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Pavyzdziai

1 uzdavinys
Ydx + (y> +Inx)dy =0

e Kadangi %}f’y) =1=-1- W, tai lygtis yra PDL.

X

° F(x,y) = [ 4dx=ylInx+ ¢(y)
o G =Inx+¢'(y)=y>+Inx=N(x,y)
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Pavyzdziai

1 uzdavinys
Ydx + (y> +Inx)dy =0

Kadangi %}f’y) =1=-1- W, tai lygtis yra PDL.

X

F(x,y) = [ £dx =yInx+é(y)
G =Ix+d(y)=y*+Inx=N(xy)

e ¢(y)=y3
o(y) = f4y3dy
oy)=%+C
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Pavyzdziai

1 uzdavinys
Ydx + (y> +Inx)dy =0

e Kadangi %}f’y) =1=-1- W, tai lygtis yra PDL.

X

° F(x,y) = [ 4dx=ylInx+ ¢(y)
o G =Inx+¢'(y)=y>+Inx=N(x,y)

e ¢(y)=y3
o(y) = f4y3dy
oy)=%+C

e Todél F(x,y)=ylnx+ y; t.y. bendrasis lygties integralas gali buti
uzradytas yInx + %4 = C arba 4y|nx+y4 =C
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Pavyzdziai

2 uzdavinys
(1 + y?sin2x)dx — 2y cos? xdy = 0
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Pavyzdziai

2 uzdavinys
(1 + y?sin2x)dx — 2y cos? xdy = 0

e Kadangi M(xy) 2y sin2x = 4y cos xsin x = 2y sin2x =
dy

tai lygtis yra PDL.

ON(x,y)

ox !
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Pavyzdziai

2 uzdavinys
(1 + y?sin2x)dx — 2y cos? xdy = 0

e Kadangi M(xy) 2y sin2x = 4y cos xsin x = 2y sin2x =
dy

tai lygtis yra PDL.
o F(x,y)= [(1+y?sin2x)dx = x — y; cos2x + ¢(y)

ON(x.y)

ox !
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Pavyzdziai

2 uzdavinys
(1 + y?sin2x)dx — 2y cos? xdy = 0

8/\/’(X7y) ON(x,y)

ox !

e Kadangi
tai lygtis yra PDL.

o F(x, y)—f(1+y25in2x)dx:x—y;c052x+<z§(y)

oa—F —ycos2x + ¢'(y) = —2y cos® x = N(x, y)

= 2ysin2x = 4y cosxsinx = 2y sin2x =
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Pavyzdziai

2 uzdavinys
(1 + y?sin2x)dx — 2y cos? xdy = 0

8/\/’(X7y) ON(x,y)

ox !

e Kadangi
tai lygtis yra PDL.

o F(x, y)—f(1+y25in2x)dx:x—y;c052x+<z§(y)

oa—F —ycos2x+¢’() —2y cos® x = N(x,y)

= 2ysin2x = 4y cosxsinx = 2y sin2x =

. —ycos x+ysin?x + ¢'(y) = —2y cos? x
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Pavyzdziai

2 uzdavinys

(1 + y?sin2x)dx — 2y cos? xdy = 0

ON(x,y)

ox !

M = 2ysin2x = 4y cos xsinx = 2y sin2x =

e Kadangi
tai lygtis yra PDL.

o F(x,y)= [(1+y?sin2x)dx = x — y;c052x+ é(y)

. 8—F —ycos2x+¢’( ) = —2y cos® x = N(x, y)

—2y cos? x

o —ycos x+ysin?x + ¢'(y)
o ycos®x + ysin?x + ¢'(y) =
v)=-Jy
oy) =% +C

0

A.Lenk3as (PDL. Integruojamasis daugiklis. RAS 2015-04-22 5/12




Pavyzdziai

2 uzdavinys
(1 + y?sin2x)dx — 2y cos? xdy = 0

e Kadangi M = 2ysin2x = 4y cosxsinx = 2y sin2x = LNa(i’y),
tai lygtis yra PDL.
o F(x, y)—f(1+y25in2x)dx:x—y;c052x+<z§(y)
* ai —)’cos2x+¢’( ) = —2ycos® x = N(x,y)
. —ycos x+ysin?x + ¢'(y) = —2y cos? x
o ycos’x + ysin?x+¢'(y) =0
v)=—[y
oy) =% +C
o Todeél
F(Xa)’)—X—%C052x—7—X——(1+c052x)—x y?cos? x t.y.

bendrasis lygties integralas gali biiti uZradytas x — y? cos® x = C
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Integruojamasis daugiklis

ApibréZzimas

Funkcija p(x, y) vadinama integruojamuoju daugikliu, jei

OuM(x.y) _ OuN(x.y) 4
o o by
uM(x, y)dx + uN(x, y)dy = 0

yra PDL
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Integruojamasis daugiklis

ApibréZzimas

Funkcija p(x, y) vadinama integruojamuoju daugikliu, jei

OuM(x.y) _ OuN(x.y) 4
o o by
uM(x, y)dx + uN(x, y)dy = 0

yra PDL

Deja, i8skyrus atskirus atvejus, néra metodo tokiam daugikliui rasti...
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Atskiri atvejai

BNégx,y) _ BMB(XJ)
- ) X y — i
Jei R = &(x), t.y. nepriklauso nuo y J

Tai pu = p(x) = e~ J #(x)dx
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Atskiri atvejai

Jei % = ¢(x), t.y. nepriklauso nuo y

ON(x,y) _ OM(x.,y) J

Tai pu = p(x) = e~ J #(x)dx

Jei W = ¢(y), t.y. nepriklauso nuo x

ON(x,y) _ OM(x,y) J

Tai p:= M(y) = ef¢(Y)dy
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Pavyzdziai

3 uzdavinys

(3x% cos y — sin y) cos ydx — xdy = 0
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Pavyzdziai

3 uzdavinys
(3x% cos y — sin y) cos ydx — xdy = 0

o 8N§i’y) — 8Ma(;’5’) = —1+3x%2cosysiny + cos2y =

2(3x?cosy —siny)siny

ON(x,y) _ OM(x,y)

. Tox oy _ 2(3x®cosy—siny)siny __ .
Kada.ng| M) = (3Zcosy—siny)cosy — 2tgy nepriklauso nuo
X, tail
= ef 2tgydy _ g—2Incosy _ Co;l.2y
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Pavyzdziai

Dauginame abi puses i$ u:
(3x% — tgy)dx — —5—dy =0

cos?y
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Pavyzdziai

Dauginame abi puses i$ u:
(3x% — tgy)dx — —5—dy =0

cos?y

F(x,y) = [(3x* — tgy)dx = x> — xtgy + ¢(y)
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Pavyzdziai

Dauginame abi puses i$ u:

(3x% — tgy)dx — Co;fzydy =0

F(x,y) = [(3x* — tgy)dx = x> — xtgy + &(y)
% - cos2 + (b/( ) cos2 MN(X Y)
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Pavyzdziai

Dauginame abi puses i$ u:
(3x% — tgy)dx — Co;fzydy =0

F(x,y) = [(3x* — tgy)dx = x> — xtgy + ¢(y)

% o cos2 + (b/( ) cos2 MN(X Y)

¢'(y) =0
Ply)=C
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Pavyzdziai

Dauginame abi puses i$ u:

(3x% — tgy)dx — CO;;ydy =0

F(x,y) = [(3x* — tgy)dx = x* — xtgy + (y)

% o cos2 + (b/( ) cos2 MN(X y)

¢'(y) =

P(y) = C

Todél bendrasis lygties integralas gali biiti u¥radytas x3 — xtgy = C
Beje, daugindami i$ p(x, y) praradome sprendinius, kuriems

cosy =0,ty y=75+kn
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Pavyzdziai

4 uzdavinys
xydx — (y2 + x2y + x?)dy =0
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Pavyzdziai

4 uzdavinys
xydx — (y2 + x2y + x?)dy =0

P = —x(2y +3)

o IN(xy)
ox dy
ON(x,y) _ OM(x,y)
C T ox oy - —x(2y+3) _ 4
Kadangi M) =—5 = 2

_ 3
f=e J2+3dy e=2ry~3

RAS
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Pavyzdziai

Dauginame abi puses i$ u:
xy2e Vdx — e ¥y 3(y3 + x°y + x?)dy =0
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Pavyzdziai

Dauginame abi puses i$ u:
xy2e Vdx — e ¥y 3(y3 + x°y + x?)dy =0

Fly) =[xy 2e ¥ dx =y 2e725 4 4(y)
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Pavyzdziai

Dauginame abi puses i$ u:
xy2e Vdx — e ¥y 3(y3 + x°y + x?)dy =0

Fly) =[xy 2e ¥ dx =y 2e725 4 4(y)

OF _ x2 —2e” ¥y’ -2ye™% (V) — —e=2Y _ a=2yx> _ —2yx® _
dy — 2 % +¢'(y) = —e € vz € V=
uN(x,y)
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Pavyzdziai

Dauginame abi puses i$ u:
xy2e Vdx — e ¥y 3(y3 + x°y + x?)dy =0

Fly) =[xy 2e ¥ dx =y 2e725 4 4(y)

2 _ —2y.\,2__ -2 _ _ 2 _ 2
nN(x,y)
¢'(y) = —e ¥
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Pavyzdziai

Dauginame abi puses i$ u:
xy2e Vdx — e ¥y 3(y3 + x°y + x?)dy =0

Fly) =[xy 2e ¥ dx =y 2e725 4 4(y)

2 _ —2y.\,2__ -2 _ _ 2 _ 2
nN(x,y)
¢'(y) = —e ¥

$y) =z +C

Todél bendrasis lygties integralas gali buti uzrasytas e*2y(§ +1)=C
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