815.3 Double Integrals over General Regions

* General Regions
(1) Type

y=g,(x)

(2) Type Il
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i.e.

(Typel) ” f(x,y)dA= I:JZZ(S) f (x, y)dydx

(Typell) ” f(x,y)dA= Ld Jhtz((yj) f (x, y)dxdy
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Summary :
1. D &
(i) Type |
(if) Type 11
(i) E_Typel + &_Typell
(iv) @ %372 Lev &40 e

2. If D,uD, =D,D,ND, =Boundary=> ([ fdA= [[ fdA+ [ fdA
D D, D,

3. Linear : [[(af +g)dA=a|[ fdA+[[gdA
D D D
4. 1fm<f(x,y)<M, then mA(D)s”f(x, y)dA < MA(D).
Here A(D) = # A #f. D
5. j j f(x,y)dA=0 provided that
D

(). D #iy
@i). H=z_y - f(x, y)isanodd function.

Example 1 :

[[(< tanx+y* +4)dA D:x?+y? =2
SolutiZn :
[0 tan -+ y* + a)dA
=D”x2tan xdA+ [[y*dA+ [[4dA
5 5 5
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Example 2 :

”(x+ 2y)dA,D :{y =2

y=1+x°
Solution :
YA
y=1+x"

(1,2)
y=2x

>

b

1 el+x? 32
LLXZ (x+2y)dydx = '

Example 3 :

_ y=x-1
J‘DJ.xydA,D.{y2 Covit

Solution :

=Y

x=y+l

- jyz " xydxdy =36
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Example 4 :

I:Iisin y2dydx

Solution :

y

A

C

y

B(1,1)

=
>

O

A(1,0) x

Type Il : I:Iisin y2dydx (# 4 )

Type | : J.:J'Oysin yzdxdy=I:ysin yzdy:stinudu
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Example 5 :

¥
* y=1 + 2
\ r=1
[ ”
Xy S
’ x=-1 \ *
y=-1
Solution :
M
D,
:”xydA+”xydA
D, D,

= j_ll fxz xydydx + fl '[_ylz xydxdy
—O(f1* $HEA)
Example 6 :
[[fyaa=[T £ (x, y)dxdy + f j:’y f (x, y)dxdy. Find D.

D

Solution :
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Example 7 :

[[(2=3x+4y)da

£
BN

v

N

Solution :

(F1* ¥412)
”(2—3x+4y)dA

:D [[20n- [ fayen

=100
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