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Q1: Linear Algebla (I) [30%] Let 4 =[ f/_ —\/5}

2 2

(a) [5%)] Find 4.
(b) [5%] Find all eigenvalues of 4.

(¢) [5%] Find the corresponding eigenvectors of 4.
(d) [5%] Is A positive definite?

0
(e) [5%)] Find matrices P and Az[ﬂg ,12] where 4, >1,, A=PAP" and PP" =1,.

(®) [5%] Find ( min _ {3x? —2«/_2_xy+2y2} and its minimum point (x,y).
8% :x7+y2=l
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Q2: Linear Algebra (II) [10%] Let Lz[BT C} where 4 and C have the inverse.

(a) [5%] Show that, if L is positive definite, then both 4 and C are positive definite.
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(b) [5%] Let L = [FT J Write £ and G in terms of A4, B, and C.
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Q3: Calculus (1) [10%] Let 0< p <.

() [5%] Find 3°° x(1-py'p.

(b) [5%] Find >~ (x-1/p)*(1-p)p.

04: Calculus (ID[30%] Let f(x,y)=x>+2)>.

(a) [5%] Find the maximum of f(x,y) on the circle x> +y? = 4.
(b) [5%] Find the minimum of f(x,y) on the circle x> +y? = 4.
(c) [5%] Show that f(x,y)is a convex function.

(d) tS%]Find the maximum of f (x,y)on the disc x* +y*<4.
(¢) [5%]Find the minimum of f(x,y)on the disc x*+3? <4.

(f) [5%]Find the maximum and minimum of f(x,py)on |x|+|y[<4.

S: Calculus (III) [20%

s

Evaluate | [+ 2x)Q + Ay) - Ay exp(=x — y — Axy)dyd .

x=0 y=0




