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1. TRUE or FALSE. Either prove or refute. Refuting is a proof; you can do this by giving a counterexample.

A. Let g : S → R be a continuous and bounded function over some bounded Jordan measurable set
S ⊂ R2. Then there is some x0 ∈ S satisfying

g(x0) · area(S) =
ZZ

S

g(x)dA.

B. Let ∅ ̸= V ⊂ U ⊂ R2 be open sets with cl(V ) ⊂ U , F : U → R2 be a C1 function, DF (x) be
nonsingular for all x ∈ V . Then F (∂V ) = ∂F (V ).

C. If

Z ∞

0

f(x)dx is convergent then f(x) goes to 0 as x → ∞.

2. Consider a subset S of R2 and a bounding rectangle R ⊃ S. For any partition P of R the upper sum of
the characteristic function χS of S is defined, as you know. Recall that the outer area of S is the infimum
of all such upper sums over all possible partitions.
(a) [16pts] Prove: S and cl(S) have the same outer area.



(b) [8pts] Does this mean S is Jordan measurable (i.e. ∂S has zero content)? Why? Why not?


