Byx@k2 10025 EALHAIAANEAA

#B MM Eg AR 081)

FRABH:100452/188 F 18

APr3ER) ST RMEA @R S 2 |

}7/\

2-7

[ AT AT ER] x4

AR BB AR (RE) BT BRI AN BERE TR

M

(10 points) Find the answers to the following questions:
(1) (5 points) lim,_,e Vnl;

(2) (5 points)  limp e~

y 1
0 V1+t?
(10 points) Let f(x) = ax?/2 with a > 0, and set

) = SUP_wcx<wolxy — f(X)], ¥ € (=%0,).

Find g(y).
(10 points)  Find the answers to the following questions:

(10 points) If x =

(1) (5 points) f, xvVT —x dx;
. . 1 x? t?
(2) (5 points)  lim,_,g ;;f: < dt.

(10 points) Find the answers to the following questions:

=1

(1) (5 points) lim,,_e fo dx;
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8 1+sm(nx)
———=dx.
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(2) (5 points) limye J,
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6. Suppose that {x;,---,X,} is a set of linearly independent vectors in R™ with n > p.
Define the (n x p) matrix X =[xy, -, Xp]. Let C(X) represent the column space of
X.

(a) (10 points) Show that XTX is invertible.

(b) (10 points) For a vector y € R™, find the vector in C(X) that has the minimum

distance with y.
(c) (10 points) Show that the vector you find in (b) is unique.
7. Following the above question, define X = (1/p) ¥2_; x; and B = [(x; — X), - -+, (%, — X)].
Please answer the following questions with appropriate explanation.
(a) (5 points) What is the rank of C(B)?
(b) (5 points) Is BB invertible?
(c) (5 points) What is the rank of the orthogonal subspace of C(B)?

(d) (5 points) What is the number of nonzero eigenvalues of B?




