Lecture 30 The computation of double
integrals (IV)

% 1.5 Added examples (I)
Example 1.5.1 Show

br )

.I..I.(m: + by +c)dxdy = Erlemf(uww +c)du
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where S:x’+y° <L, a*+b* #0_
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Solution Let \
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Then |J|=1 and

H(m"‘bJ"" c) ddy = ZIll-w“ﬁf(uﬂfaﬂ +b° +c)du _

=y

Example 1.5.2 Find 1=Hﬂﬁfﬁdy,whem D 1is
D

boundedby x=0, y=0 and x+y=1.

- U=x-— T 1
Solution Let . Then IJIZE

V=Xx+Yy
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and
1 = ([ e ey = [[ e s

)
=—|e——
4 e)’

where D' 1s the domain bounded by the curves u=-—v,

u=v and v=1.

Example 1.5.3 Change Hf (xv)dxdy | where

D: 1<xy<2, x<y<2x,1nto a definite integral.
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u— Xy
Solution I L .
Solution et oy - en J = ; uy_2y_2v
X
E v}l'

and
Hf(x,y)ctmfv:%]n 2 f (u)au_
i 25
Example 1.5.4 Change I I S (uv)dudv | where {u

into an iterated integral.

X = Uy EH

Solution Let { u. Then J=—"—

y=— v
| v
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-
_[!f(w)dudv= Edr_l':f(x);—y@=%j': f(x)drf%@_
Example 1.5.5 Suppose / €C[a,]. Then

L&l s =] (6-x) 1 ().
Proof [\ e[ () =[] £ () ey = [ f, 1 ()

-[r-a)f ()=, (x—a) f(x)dx.
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Example 1.56 Find [ dv[ (¢ +e*sinx)dx_
Solution

J: dyf (e < +e*sin x)dx = —H (e * +e“sin .r)drdy
£y
_e'—esin]
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Example 1.5.7 Change the order of the following

iterated integrals.
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() [ ] f(xy)d;

@ [#f' 7 r(xr);

@ [ & f(xy)d

@) [ S (ey)deef dyf)” 1 (xy)de.

Solution (1) J'c:ajz]':f(x,y)cﬁc J:drﬂf(x,y)dx;

2) Iﬂfvf S (%) dx = Iﬂirf S (xy)dy;
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@) [ ™ f(xy)dy=[ &, f(xr)d;
@ [ & fxy)ae [ af r(xy)de-[ & ;rf(x,y)@.
Example 1.5.8 Suppose
I= Ed&j:‘"’““ 1 (reos 0, rsin 0)dr
(1) Change the order of the iterated integrals:

(2) Find the two 1iterated integrals with respect to
x and y.
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Solution (1)
1=["dr[" rf (rcos,rsin0)do

+E; drjj:;;i rf(rcos0,rsin 0)do

@ 1=l G G [T S (5 )
and
a \er - : 2a x".l.rn:—xl :
= 'I.D ‘h‘l.—r I(I’ y)dy—l_J-ﬂ dtj—u"zﬂr—f I(I, y)dy .
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Example 1.59 Suppose f(x,y)=

J, &, 1 (xy)a

8 O°F (.r y)
oxay

Solution Idrj S (xy)dy= _[drj dy

10F (x,y
- [ )

:I:[ﬂﬁ (x,B) oF (I’D)].:tr

|J dx

Ox Ox

=F (B, B)+F(0,0)-F(0, B) —F(A,ﬂ) :
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Example 1.5.10 Suppose I:ﬂ[[%] 1[%) Jaxdy .

{ (u, ) - = -

derivatives of x(u,v) and x(u,v) withrespectio u
and V are continuous) and maps the domain D onto
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then

r={(3) () e

L2

Proof By substitution, we see that

() 2 )1 S

It follows from

x éx
=2 52
o(u,v) |y oy Ou ov)’
ou v
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of _of ox of oy
du oxou oy ou

and
o _9of ﬁx_l_ﬁfay
v mxdv dydv
that
&)1 @ s
ou ov ox oy HNu,v)|’

which implies
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