LIST OF FORMULAS FOR MATH 113, FALL 2012, PART 3

e The double integral of f over the rectangle R is
|/ | fean= tim ST fi)aa
3 ’ i=1 j=1

e A Riemann sum of f over the rectangle Ris 32" >0 | f(x};, y;;) AA.
e Midpoint Rule:

//f A= 3" Y FET,)A

=1 j=1

where T; is the midpoint of [z;_1,2;] and 7, is the midpoint of [y;1,y;].
e Let f be a function of two variables that is integrable on the rectangle
R = [a,b] x [c,d]. There are two iterated integrals

/ b / " fey)dyds
/Cd /ab f(x,y)dzdy.

e A domain D is of type I if it lies between the graphs of two continuous
functions of x:

D={(z,y)|a <z <b gi(z) <y < ga(w)}.

e If D is a region of type I and f is continuous then

g2(x)
//fxydA // f(z,y)dydz.
g1(x)

e A domain D is of type II if it can be expressed as

D= {(z,y) : c<y<d, hi(y) <z < ha(y)}.

and

e If D is a region of type Il and f is continuous then

ha(y)
//fa:ydA // f(z,y)dzdy.
hi(y)

o [[;,1dA = area of D = A(D)

o If m < f(x,y) < M, thenmA D) < [[, f(z,y)dA < MA(D).

e The polar coordinates (r, 9) of a point are related to the rectangular
coordinates (z,y) by the equations

P2 = 2?42
= rcosb
= rsind.
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A polar rectangle is a domain that can be expressed as
D={(r0)]a<r<ba<b<pg}

If f is continuous on a polar rectangle R given by 0 < a <r <b, a <0 < 3,
where 0 < 8 — a < 27, then

//Rf(x,y)dA = /j /ab f(rcos®,rsin@)rdrdd.

If f is continuous on a polar region of the form
D=A{(r,0) - a<0<p hi(0) <r < ho(6)}

B rh2(0)
// f(:c,y)dA:/ / f(rcosf,rsin@)rdrdd.
D « h1(9)

If f is continuous on the rectangular box B = [a, b] X [¢,d] X [r, s], then

//B fl@,y,2)dV = /TS /cd /abf(ifyy,z)dxdydz.

We can change the order of integration in the above formula.

then



