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1. (10%) Determine
14+1/24---
lim LT /2 + —I—l/n.
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2. (10%) Determine the first digit after the decimal point of the following integral value.

2

1 /°° x — sin(z) ( T \d
exp(——)dx.

3. (20%) Let F(z) = exp(— exp(—z)). Find a, so that F(a,) = 1 — n™*/2 and determine o

such that lim,_,[exp(an)]/n® converges to a nonzero constant.

4. (20%) Suppose f(z) is a differentiable on R with 1 < [f”(z)] < 2 for all z € R. Let

g(z) = |z| if z € [-1,1]; g(z) = 0 otherwise. Prove that
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[Hint: let v = (u — z)/h and consider the Taylor’s expansion of f(z + hv) at z.]

1
< §h2 for each h > 0.
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5. Let 3x2matrixV = | 2/3 —1/3 and let H be a 3x3 matrix such that H = 1—-VWV T,

1/3 -2/3
where I3 is the 3 x 3 identity and W is a 2 X 2 matrix.

(a) (10%) Find three different Ws such that H? = H.
(b) (10%) Show that there is no W such that H? = aH if a # 1.

6. (20%) For z, y € R, let ¢(z, y) = exp(—(z? + dzy + y?) + 2(z + y)). Find the maximum

and minimum of ¢(z,y) on the region x >0, y > 0, and z +y < 1.
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