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Table: customer Table: salesman

id | name | city | grade | sales_id sales_id | name | city | commission
e e T T, e e For e e Fm e o o e e
302 | Nick | Taipei | 100 | 5001 5001 | James | Taipei | 0.15
307 | Brad | Taipei | 200 | 5001 5002 | Nail | Hsinchu | 0.13
305 | Graham | Tainan | 200 | 5002 5005 | Peter | Taichung |} 0.11
308 | Julian | Hsinchu | 300 | 5002 5006 | Rose | Taoywan | 0.14
304 | Fabian | Miaoli | 300 | 5006 5007 | Paul | Taichung | 0.13
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class Node {
Node left, right;
int val;
}
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int count(int n) { .. } // return the number of ways to climb n stairs
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. Problem 1 Prove or disprove the following statements:

1. (8%) If ax > 0 for all k € N and limya, = 0, then the series
> me1(—1)"*a, is convergent.

2. (8%) The series > 77 | In(

= +1) 1S convergent.

3. (8%) Let f(z,y) = 2430 §f (g, y) # (0,0) and f(z,y) = 0if (z,y) =

32242
(0,0). Then f is continuous at (0, 0).

Problem 2 (8%) Evaluate the following integral

1 2. '
/ (/ e . dz)dy:
N

Problem 3 (8%) Find the extreme value of f(z,y) = 2% + ¢*> — 3z — zy
subject to z? 4+ 12 < 9

Problem 4 (10%) FEind the Maclaurin series of f(z) ~ \/T16= and the
associated radius of convergence.
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1. (24pt) Short questions, you just need to give the final answer in each part.

(BAMHERARLE, FEERBBENN)
a. (3pt) lim (1 + )5

b. 3pt) f(x) = xIn(x),x > 0. Find minimum value of f(x)

c. 3pt) f(x) is differentiable and xf(x) + f(x%) = 2. for x > 0. Find f'(1)
" . . x? 1/
d. (3pt) Find ,11_52, (—x+2 3

x+x cos(x)

e. (6pt) f(x) = Sntcos” Find }ci—l;% f(x)

£ (6pt) f(x) = “aSmER2VE . g Tl f ()

x+sin(x)

T HEFRAEERA
2. (14pt) Let f(x) be a positive function for x > 0 and M(t) = fooo et f(x)dx. Suppose that the

interchange of the differentiation and integration is valid, and M(0) = 1, M’'(0) =0, M"(0) = 1.

: t Yo 22
Show that iggo{M( Jn_)} = et*/?!

3.(12pt) Let S(a,b) = Y(y; — a—bx;)?, where Y;x? =n, Y;x; = n/2.
(a) (6pt) Let (ay,b;) be the minimizer of S(a, b). Find (aq, b;)
(b) (6pt) Under the constraint a+b=c, find the minimizer of S(a, b) interms of (a,b;) and c.

Ps., y; is aknown number for i=1,2,,,.n.
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