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(7x* —18x* +12x)/2 if 0<x<l

; _ be a function defined on [0, 2].
~{x—=2)"172 if 1£x<2

1. [60%] Let f(x)= {

(a) [10%] Find a critical point of f(x).
(b) [5%] Prove that f(x) is continuousat x=1 [check the left- and right- hand limits].

(¢) [5%] Calculate the minimum, f,, = n[lgrl}}f (x).

(d) [10%)] Calculate the maximum, f, . =max f(x).

2e[0,2)
(€) [10%] Sketch the graph of f(x). The graph must include the locations of f. and f, and

the locations of f"(x)>0, f"(x)<0,and f"(x)=0.

(f) [10%] Calculate j; 1 (x)dx.

(2) [10%] Calculate [ { "(x) Y dx.

2.[20%] Let A, i=1,..,p,be the eigenvalues of a symmetric and positive definite matrix A.

(a) [10%] Write tr(4) intermsof 2, i=L..,p.Here tr(A) is the trace of 4.

(b) [10%] Write |A|‘ interms of A4, i=1,.., p.Here | 4] isthe determinant of 4.
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3.[20%] Let A=] 2 -2 2 -2 2 | and x=|%|.
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(a) [5%] Calculate x"Ax when x' =(1,1,1,1,1). Here “T” denotes the transpose ofx.

T16 11 2 1 ot 1 1 1 1]
a8 2 1 1t 11 11
(b) [5%] Calculate t{| 2 -2 2 -2 2]t 1 1 1 1}
1 -1 -2 8 -1t 11 1 1
Lo 1 o2 <1161 1 1 1 1

T Ax

(c) {10%] Calculate

x| x=(1,1,1,1,1)




