Midterm 2: MAT 319

Instructions: Complete all problems below. You may not use calculators or other
aides, including cell phones and books. Show all of your work. Be sure to write
your name and student ID on each page that you hand in.

1.(25pts) Consider the function f(x) = y/z for > 0. Provide a full proof of your
answer to the following questions.

a) Is f uniformly continuous on (0, 1]?

b) Is f uniformly continuous on [1,00)?
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2.(25pts) Consider the sequence of functions f,(z) = 1+ sforz>0andn=1,2,....
Provide a full proof of your answer to the following questions.

a) Compute the limit function f(z) = lim, e fu(2).
b) Does f, converge uniformly to f on [0,1]?
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3.(25pts) Show that Y >° | 5 sin(nz) converges uniformly on R to a continuous func-
tion.
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4.(25pts) Let a function f be defined on R, and assume that |f(z) — f(y)| < (x —y)?
for all =,y € R. Prove that f is a constant function.
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