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MATH 104 TFINAL
May 17, 2003 70 Evans H. Wu

Your Name:

1. (30 pts.) Find the radius of convergence and determine the exact interval of convergence
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of each of the following three series. (a) E (——I) z"
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3. (20 pts.) Let f be a continuous function defined on [a, ] and let F be the function

defined on [a,b] by _
F(z) f I

Prove that F is differentiable in (a,b) and that F'(zo) = f(zo) for every zo € (a,b).



03/25/2004 15:05 FAX 510 642 9454 d1oo4

4. (10 pts.) Let {s,} be a sequence such that lim, ., s = L and lm,_ . Sori1 = L

Does {s.} converge, and why?

5. (15 pts.) Prove that if |a| < 1, then lim, . a™ = 0.
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6. (15 pts.) Given power series 3 a,z™ If the series converges for at least one nonzero
z, prove that there is a number R, 0 < R < oo, so that the power series converges for all

x € {1, R) and (in case R < oo) diverges for all z so that |z| > R.
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7. (32 pts.) (a) (7 pts.) State the ¢-§ definition of uniform continuity for a function defined
on § CR.

(b) (15 pts.) Prove that the function f : [1,00) — R, such that f(z) = 1/, is uniformly

continuous on [1, co) by directly verifying the - definition.

(c) (10 pts.) Give another proof of (b).
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8. (33 pts.) (a) (8 pts.) State the definition of uniform convergence of a sequence of

functions g, defined on S C R to a function g which is also defined on S.

nt

TT i0me converge uniformly to ;= on (0,1]?

(b) (15 pts.) Does the sequence fn(z) =
Explain.

¢) (10 pts.) Does the sequence f, in (b) converge uniformly to - on [& ,00) ? Explain.
10 is
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(9) (15 pts.) (a) (7 pts.) Define the continuity of a function f at a point 7, € R

(b) (8 pts.) Let F be continuous at 1 and let F(1) > 0. Prove that there is an ¢ > 0 so
that F'(z) > O forall z € (1 —¢,1 +¢).
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(10) (20 pts.) Let f, g be continuous functions defined on [0,2] so that f(0) = —1.5 and
9(0) = 3. Assume f' > 1 and ¢ < -2 on (0,2). Prove that f(zs) = g{xo) for some
Iy - [O, 2]



