MAJOR FACTS ABOUT DOUBLE INTEGRALS
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Fact 1. (Definition) //fdA:A lim Z f(cij) Az Ay;.
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Fact 2. If f is continuous on the closed rectangle R, then / / f dA exists.
R

Facr 3. If fisbounded on R and if the set of discontinuities of f on R has zero area, then

//fdA exists.
R

Fact 4. (Fubini’s Theorem) If f is bounded on R = [a,b] X [¢,d] and all discontinuities of

f lie on a union of graphs of continuous functions, then
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Fact 5. (Properties of the integral) If f and g are both integrable of the closed rectangle R,
then

1. f + g is also integrable on R and //(f+g)dA://fdA+//gdA;
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2. cf is also integrable on R for any constant ¢ € R and // cfdA = c// fdA,
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3. if f(z,y) <g(x,y) for all (z,y) € R, then //fdAg//gdA;
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4. |f| is also integrable on R and //fdA < //|f|dA.
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FACT 6. If f is a continuous function on an elementary region D in R?, then
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1. if D is of type I, then //fdA :/ / f(x,y) dy dz;
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2. if D is of type II, then //fdA :/ / f(x,y) dzdy.
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