1.1 1
11 Multiple integrals

11.1 Double Integrals (=% 55)

Def: Let f(x,y) be defined on a closed rectangle Q =[a,b]x[c,d] < R?. We divide Q into

mn ?

subrectangles €;;,Q,,, -+, Q) Q,,,---,Q -, which Q, =[x, x]x[y,,,y;]. Let

AA; = AX; -Ay; betheareaof Q. V(s,t;) e, the double integral of f over Q is

D f(st)AXAY,
i=1
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Concept: (1) If f isintegrable over Q and f(x,y)>0,V(X,Yy)eQ, = the volume of the
solid region that lies above Q and below the graph of f s

vV ={[f(xy)dA

@) 1f f(xy)=1,> HdA=|Q|.(theareaof Q)
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Ex 1: Find the volume of the solid region bounded above by the plane z =3 and below by the
circular region Q givenby x°+y*<4.

Properties of double integrals:
Let f and g be integrable over Q.

f(x,y)dA.

Ex 2: Let f(x

Evalu double , ;}l
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f(x,y)dA, where Q={(x,

y = ¢(%) y':gg(ﬁ)
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@ 1f Q={(Ih(<xshy.c<y<dh D> [[Hoyda=[ 7" (xy)day.

i

ouson Q and

92(x) f

non=]

9.(x)
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Ex 4: Find the volume of the solid region R bounded by plane x+2y+z=2 and the three

coordinate planes.
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Ex 5: Evaluate jo jy e " dxdy
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