AP RKRE 05 BEBELFERANLRE

BBl SRR R Rom(— ) |8 %/%7
Gt R AT AL R m(ARA)

8 EAgEE

AHERTHEASE

g

:

50 BR -~ AR kEELES (F) NS

=)

1. (5%) Find the limit of the sequence {v/2, Vavz v/ 2v2ve, . )

2. {5%) Determine if the following series is convergent,

i n+1
nttn+l

n=1

3. (20%) Let f(z) = 3z* —4z° + 1.

(a) (5%) Find all critical points of f(z).

(b) (5%) Determine if f(x) has local minimum or local maximum at each critical point in {a}.
(c) {5%) Sketch the function graph of f(z).

(d) (5%) Find the global minima and global maxima of f(z) if they exist.

4. {10%) Compute

2 pqf1-22/4
f f 1dydz.
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5. (10%) Compute

bt 2
/ e % dx.
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6. (25%) Let f'(z) = df{z)/dz be the differentiation of f{z) with respect to z. Let V be the set of real
polynomials with degrees less than or equal to three. Suppose that T{f(z)) = f'(x) is a map from V to V.

(a) (5%) Show that T is a linear transform. (Recall that a map 7' : V — V is a linear transform, if for
all f(z),g(z) € V and some real rumber «, then T{af(z) + g(z)) = oT{f(z)) + T(g(z)).)

(b) (%) Find the kernel of T".

(c) (5%) Determine if T" is invertible or not.

{d) (10%) Let a = {1, =, 22,3:3} be & basis of V. Find the matrix of T with respect to the basis c.

7. (25%) Let A be a 5 x 5 matrix,

b

Il
R N N -
oo O -
oo No
=
—_—s o oo

(a) {5%) Compute the determinant of A.
(b) (10%) Find the characteristic polynomial of A.

(e) {10%) Find the Jordan form of A.




