TiCH PHAN LAP

Gia st f 1a mot ham 2 bién xac dinh va lién tuc trén mién hinh chu
d
nhat dong R =[a,b]x[c,d]. Chung ta ky hiéu j f(x,y)dy dé chi khi x

khong thay d6i va f (X, y) duoc 13y tich phan twong ung voi y tu y=c

dén y=d . Cach lam nay duoc goi la tich phan riéng tuong tng véi y . Nhu
r r d r
thé ta co j f (x,y)dy la mét so phu thudc vao X va do do ta dinh nghia mot

ham theo bién x nhu sau:

:]j'f(x y)dy

Bay gio 1y tich phan ham A twong ung voi X tr x=a dén x=b ta
co duoc:

[ Ax)ix = j[j f(x, y)dy}dx

Tich phan bén vé phai cua phuong trinh [1] duoc goi la tich phan lap.

Khi mo cac dau moc chung ta nhan duoc:

:‘[f (x, y)dxdy = J‘ﬁf xydy}d
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Tuong tu ta cung co:
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f(x, y)dxdyzjﬁf X,y dx}

Vi du: Tinh cac tich phan sau:
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b) Lay tich phan dbi voi x
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* Pinh ly Fubini: Néu f 1a mot ham hai bién lién tuc trén mién

={(x,y)/a<x<b,c<y<d} thikhi dy ta co:

”f(x,y)ﬂA:ﬁf x ydydx:j‘if x y)dxdy



* Nhén xet. Tu dinh ly Fubini, ta co duoc két qua sau:

Vi duy 2 : Tinh tich phan kép J' I (x —3y2)dA trong do

R
R={(x,y)|0<x<21<y<2}. So sanh véi vi du 3 & phan 2.1
Gidi : Cl :Theo dinh ly Fubini

” X —3y? )dA:ﬁ x—3y2)dydx=_2[[xy—y3]§;fdx
.zfx 7)dx_——7x}
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C2: Tiép tuc ap dung dinh 1y Fubini tuy nhién 1an nay 13y tich phan vdi x trudce ta co :



jl(x—3y2)dA:jz(x—3y2)dxdy =ﬂx?—3xy2} dy

2
= [(2-6y? )y =2-2y°f =12
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Vidu 3 : Tinh gia tri cta tich phan I j ysin (Xy)dA trong do
R

R =[1,2]><[O,7r]

Giai: C1: ldy tich phan d6i véi x ta co

” ysin(xy)dA = ﬁ ysin(xy)dxdy = ]{[—cos(xy)]:l2 dy

:_[(—c052y+cosy)dy :—%sin2y+sin y} =0
0 0
C2 : Néu chiing ta dao nguoc thir ty 1y tich phan ta c6

”ySi”(XY)dA=ﬁ ysin(xy )dydx

Dé tinh tich phén trong ta 4p dung phuong phap tich phéan timg phan
dv = sin(xy)dy

u=y
du= dy V= _M
X
Do do
T y=7 z
. cos(x
Iysm(xy)dy:—y ( y)} +1J'cos(xy)dy
——”COSﬂx+i[5in(x )]yzﬂ __ncos;rx+sin7zx
- X x? o = X x?
Néu lay tich phén s6 hang du boi cac phan véi u =—1 va dv=mcoszxdx , ta dugc
X
dx . .
du=— , v=sinzx va
X
j(_ﬁcomxjdx=_sm7zx_J-strx dx
X X X
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Do d6 ” ysin(xy)dydx _ {_Slnxﬂx} _ _Sln227z' sing =0
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Vidu 4 : Tim thé tich cta vat thé S gi6i han trong elip paraboloid c6 phuong trinh
x? +2y? +z =16 nam trén hinh vuéng R = [0,2]>< [0,2] (xem hinh 5).

Theo dinh ly Fubini ta c6:
V= [[06-x* -2y* A= ﬁ(les— X? — 2y Jixdy
R 00

1 x=2
{16x 3 _— 2y2x} dy

x=0

Trong truong hop dac biét khi f(X y) co the phan tich thanh thira s6 nhu 1 mot phan
ham s6 cua riéng X va mot phan ham sb cua riéng y thi tich phan kép c6 thé duoc
biéu dién bang 1 dang don gian riéng. Dé xac dinh gia st rang

f(x,y)=g(x)h(y) va R =[a,b]x[c,d] theo dinh Iy Fubini ta c6

Hf(x.y)dA=ﬁg(X)h (y)dxdy = ID g(x y)dX}dy

Trong tich phén trong y 1a hing s6 va h(y) 1a hing sé do d6 ta c6 thé viét thanh

jﬁgmh(y)dx}dy=j[h<yﬁg<x>dxﬂdy

a(x)e )y
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Khi _[ g(X)dX 1a 1 hiang s. Do d6 trong trudng hop nay tich phan kép ciia ham f c6
thé viét nhu 1a tich cua hai tich phan don

” g(x)h(y)dA = jl g(x)dxj' h(y)dy Trongdé R=[a,b]x[c,d]

Vidu5: Néu R= {0,%} XI:O,%} thi theo phuong trinh 5 ta ¢

7 7
”sin xcoydA = fsin xdx fcos ydy
R 0 0

=[-cos x];% [sin y];% =11=1



