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. (20%) Evaluate the following integrals.

(a) f ] In xdx
. .
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. (20%) Let f(x) be a continuous function on the real line.

(a) Show that Ed; fxf('t) dt = f(x).
(b) Suppose that f(x) satisfies

jj "

What is the value of f(x) at x = 12

. (20%) Evaluate the following limits if exists.

. (20%) Leta; € R", 1 < i < k, be k distinctpoints-and

k
@ =) k- alfxeR,
i=1

where ||-|| denotes the Euclidean norm of R”. Does f(x) have a minimum at some point of R"?

composition f o g(x) is also continuous.

- (20%) Suppose that f(x) and g(x) are continuous functions on the real line. Show that the
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1. 20%) Let T: R® — R? be 3 linear transformation. Show that there exists real numbers
© 1,0, a3, by, by, b3, such that T'(x, Y:2) = (a1x + ayy + asz, by x + byy + b32).

2. 20%) Let

0 -4 0

A=|1 4 0.
0O 0 2

' Find the Jordan canonical form J for A, and an invertible matrix P such that
J=PlAP
3. 20%) Let

1 0 2
20 4
5 01 -3
I 2 =4

Let L, : R* — R3 be the . transformatlon La(x) = AX)
(a) Find a basis for the range of L,. |
(b) Find a basis for the null Space of Ly

4. (20%) Let V and W be subspaces of a finite-dimensional vector space over a field F. Show
that

dim(V + W) = dimV+dim W= dimV 0 W

5. (20%) Let V and W be vector spacesover a ficldF. LetT: V - W be a linear transformation,
Show that T is an isomorphism if afidonly if T is one-to-one and onto.
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