Read Ross p257, Example 3 about smooth interpolation between 0 for z < 0 and e /% for z > 0. Construct a smooth function f:R—
R such that f(z) = 0forz < 0and f(z) = 1forz > 1,and f(z) € [0,1] when z € (0,1).
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Rudin Ch 5, Ex 4 (hint: apply Rolle mean value theorem to the primitive)

4. If

where Co, ..., C, are real constants, prove that the equation

has at least one real root between 0 and 1
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8. Suppose f” is continuous on [a, b] and ¢ > 0. Prove that there exists 6 > 0 such

that
f(t) f(x) — )l <e @

whenever 0 < [t — x| <6, a<x<b, a<t<b. (This could be expressed by
saying that f'is uniformly differentiable on [a, b] if f’ is continuous on [a, b].) Does
this hold for vector-valued functions too?

Rudin Ch 5, Ex 8 (ignore the part about vector valued function. Hint, use mean value theorem to replace the difference quotient by a
differential)
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Rudin Ch 5, Ex 18 (alternative form for Taylor theorem)

18. Suppose fis a real function on [a, b], n is a positive integer, and £~ exists for
every t € [a, b]. Let «, B, and P be as in Taylor’s theorem (5.15). Define

f(t) f()—fB®

Q) = T

for t € [a, b], t # B, differentiate
f@A)~fB=0e—-pew

n— 1 times at ¢t = «, and derive the following version of Taylor’s theorem:
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Rudin Ch 5, Ex 22
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