Exercise 1. Suppose you are asked to find minimum and maximum values of a continuous
function f R™ — R on one of the following regions:

(a) all of R™,

(b) an open region in R™ (one example is region 2% + ...+ 22 < 1),

(c) a hypersurface in R™ comprised of those points satisfying a single constraint
equation g(zy,...,r,) = ¢ (examples include the hypersurface defined by z? +
o.o+zi=1lorxz;+...+x,=0),or

(d) a closed and bounded region in R™ (an example is the region defined by z? +
22 <.

For each of the four types of regions described above: (1) state and defend whether or

not a global minimum or global maximum value necessarily exists (either by quoting

a theorem from the text that global extrema exist or by giving a specific example of

a function that has no global extremum on a particular region type), and (2) explain,

in your own words, the procedure for finding the global extrema in the case(s) where

they do exist. (definitions, extrema, regions, procedures)

Theorem 7 Global Existence Theorem for Maxima and Minima  Let
Dbe closed and bounded in R” and let f: D — R be continuous. Then f assumes
its absolute maximum and minimum values at some points x, and x; of D.
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