1. For the following functions f, show that lim, ), (0 f(7,y) does not ex-
ist.
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2. For the following functions f, show that lim, ) _.(0.0) f(z,%) = 0.
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3. Jet f(x,y) = o 'sin(xy) for z # 0. How should you define f(0,y) for
y € R so as to make f a continuous function on all of R??
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ontinuous in x and y.
Let f(z,y) = y(y — 2?)/2* if 0 < y < 22, f(z,y) = 0 otherwise. At whicl

pomt(%) is f discontinuous?
6. Tet f(r) = » if » ic rational f(») = 0 if » i< irrational Show that f
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d
yLet f(z) =1/qif x = p/q where p and ¢ are integers with no common factors
and ¢ > 0, and f(z) = 0 if x is irrational. At which points, if any, is f

-~ Jontinuous?
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(/y.Suppose f : R™ — R has the following property: For any open set U C RF,
{x : f(x) € U} is an open set in R". Show that f is continuous on R". Show
also that the same result holds if “open” is replaced by “closed.”
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1.13 Theorem. Suppme f : R" — R is continuous and U is a subset of R¥, and
let S ={x € R":f(x) € U}. Then S is open if U is open, and S is closed if U is
closed.
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@Let U and V' be open sets in R™ and let f be a one-to-one mapping from U onto

V' (so that there is an inverse mapping f ! : V — U). Suppose that f and f~!
are both continuous. Show that for any set S such that S C U and f(S) Cc V
we have f(9S) = 9(f(5)).
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