Math 5616, Spring '99, Sample Test 2, v.1: Your Name: plofb

Ask! Indicate your approach! Show your work! Good Luck! There are 5 pages, and 100 points.

(1) [10] Give an example of sequences {f,} and {g,} that converge uniformly on a set E such that {f,gn}
does not converge uniformly on FE.

(2) [10] If a sequence of functions continuous on [0, 1] converges uniformly on (0, 1), must it converges uniformly
on [0, 1]?7 Why?



Math 5616, Spring '99, Sample Test 2, v.1: Your Name: p2ofb

(3) [10] Discuss the convergence behavior of the sequence {f,} on (0, 00), where f,(x)=2x/(1+ nz).

(4) [10] Owutline the proof that e*** = e®e™, where e* is given by its power series.
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(5) [10] State the Stone-Weierstrass Theorem(s).

(6) [10] Suppose that Y7 ¢,2" converges for |z| < R to a function f(z). Prove that f’(z) exists for |z| < R
and that f/(z) =Y 07 ne,z" ! for |z| < R.
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(7) [10] Owutline the proof that there exists a nowhere differentiable function on R.

(8) [10] Give an example of a pointwise bounded sequence of continuous functions on [0, 1] that has no uniformly
convergent subsequence.
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(9) [10] Prove that the derivative of sinx is coszx.

(10) [10] Show that ii |@nm| = sup Z |-

n=0m=0 finite (n,m)eF



