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1. Suppose Sis a connected set in R? that contains (1, 3) and (4,1 ¥
Show that § contains at least one point on the line x = y.

2. Let f: [a. b] — R is an integrable function. If for every subinterval
I < [a, b} thereis a point ¢ € / such that /(¢) = —=1. Compute j’h J(x) dx.

3. Find the absolute maximun and minimum of /(x, y) = x2+ 32 + y on
the discx? +3? < 1.

4. Letf,(x) = g(x) x", where g is continous on [0, 1] and g(1) = 0. Show
that /, — 0 uniformly on [0, 1].

5. Suppose [ is a function defined on an open set S = R°. Show that if
the partial derivatives Gf exist and are bounded on S, then / is continous
onS.
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6. Let f(x, ) = ==L if /(x, y) = (0. 0)and £(0, 0) = 0. Prove or
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disprove f is differentiable at (0, 0).

7. Letf, be a sequence of functions that converges uniformly to 7 on
I < R and that satisfies |/, (x)] < Mforallnr e Nandallx € 1. If gis

continuous on R, show that the sequence g ¢ f, converges uniformly to
gofonl.

8. Let/f,, gn. h, be sequences of functions on R that satisfy 7, < g, <

h,onRforalln e N.If _f, and 3 7, converge, show that > g, -
converges.

8. Let f: [a, b] — R is a continuous function. If for each x € [a, b] there
exists y € [a, b] such that |/ ()| < +|/ (x)|, show that there exists a point
¢ € [a, b] suchthatf(¢) = 0. '
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