815.1 Double Integrals over Rectangles

Problem :
z=f(X,y) ¢ %+ 5 F7E(f 20)
D =[a,b]x[c,d] <> % & &= A (f >0)
=arectangle
Al 5+ 88 % (Volume) 2 = 2

Definition :
The double integral of f over a rectangle D is
lim> > f(x;,y;)AA = volume under the roof z = f(x,y) on
n—ow i j=l\_?§__/ %

D(f 20)=%Tf >0t ;' % & E 3 il f.

Remark :
. > f (xij Vi )AA is called double Riemann sum
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(if). Midpoint Rule : Double Riemann sum with ( xi;, yij ) being center of the

corresponding rectangle.

j j f(x,y)dA

(iii). Averagevalueof fonD=———=5F 1T > 3 .

area D

(iv). Properties of double integral.
(v). linear :”(af +bg)dA=a”f dA+b”g dA.
D D D

(vi). ”f 2”9 provided that f > g on D.
D D
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Example 1 :

BT (X y)=+1-X?

¥ 4 0 D=[-11x[-2,2].

X

Solution :

Evaluate”xll— x2dA =}l ch— L
D

:%7[(1)2 x4=2r.

Example 2 :
z = x> +y?.D =[0,1]x[0,1]. Using midpoint rule to compute the
double Reimann sum withn=m = 2.

Solution :

e (e (e () (3

) CIRSIET AR IR L G T o <



