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1. (10%) The general solution of the equation y"+9y =sin 3x is

2. (7%) Let f(x)=> ,a,x", where the coefficients a, are determined by the

n=0""n

relation cosx = i a,(n+2)x".Then f(x)=
n=0

3. (7%) A linear Cartesian equation for the plane through (2, 3, 1) parallel to the
plane through the origin spanned by (2,0,-2) and (1,1,1) is

| (a2
4. (a) (6%) lim = .
( ) ( 0) Lo (27’1)' \/;l- RIS PO
(b) (6%) The function f(x) = is a non-zero continuous function

satisfying f?(x) = j O g
2 2 +cost
() (6%) If a isan arbitrary real number, let s,(a) =1 +2%+...+n*. Then
lim 2 (a+1) _

n—w p Sn (a)

@) (6%) lim 12(5) = .

n—»o n =1 n

5. (6%) Provethat [° f(x)dx=1,where f(x)=(av27) " exp{-Li(x—b)*/a’}

witha > 0.
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6. (10%) Let f(x,y)=k, -exp{~k,[x*~2pxy+y’]} with positive constants
k and k, and —1< p<1, where —ow <x,y <oo. Characterize the set of
all(x, y)’s such that f(x, y) = c, where ¢ is a given constant satisfying
0<c< l\/fe;x £f(x,) . In other words, give characteristics that will uniquely

determine the graph of the set.

7. Let f(x;,x,,%,)=4x] +4x2 +4x2 +4x.x, +4x.%; +4x,%,, ~0 <X, %), X <0,
(a) (5%) Describe the set of all (x,,x,,x;) ’s such that f(x,x,,x,)20.
(b) (7%) Find a linear operator, in terms of a matrix, to transform the given
coordinate system to a new coordinate system so the transformed function of

f will not contain any cross-product terms.

8. (10%) Find the maximum of f(x,,x,,x;) =5x, +6x, +7x,, subject to the
following constraints: x, +2x, +3x, =11, 3x +x,+x; =10, and

x +4x,+x,<15.

9. (7%) LetX=[X_]bea pxn datamatrix, where X, isthe S-th
observation on the «-th variable. Define €=(1,1,...,1)’ € R", which determines
an equiangular line. Consider the ith and jth rows, x; and x', of X, and let u,
and u, be the corresponding projections on €. Is there any statistical

interpretation of the cosine of the angle between x,—w, and x,—wu;?
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10. (7%) Assume that M =(0 e 8] . Without finding M ™" explicitly, compute

M7,



