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. Let f(x)=[1+-1-]:, x>0,
x

(a) Find f'(x).(7%)
(b) Evaluate li.T f(x)and ,l,i_ﬂ(x) . (8%)

2
. Approximate the value of j laf:r by Simpson’s Rule forn=4. (10%)
x
[}

. Find the area of the region bounded by y =x,y =4x,xy=1,andxy=3. (10%)
Evaluate the following integrals.

(a) ]'fe'f dx (7%)

(b) ]j']’e"‘ dxdy (8%)
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Please orthogonally diagonalize the matrix 4= (That is, find an orthogonal matrix P and a diagonal
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matrix D such that D=PTAP). (12%)

Let A, A,,...4,be distinct eigenvalues of a matrix A with associated eigenvectors X,,X,,...,X,. Please show that
X,,X,,.... X, are linear independent. (12%)

Let A,B,C are nxn matrices and BA=CA. Show that if det(A)#0, then B=C. (7%)

Please solve the linear system

x 42y +3z +Hw =35
x 3y +5z +7w =11 .(7%)

x -z 2w =-7

Let ¥ be the vector space with basis S={cosd,sind}, and let 7= {sinf—cosf,sinf+cosf} be another basis for V.
Find the matrix of the linear operator L:V — V defined by L(f)=j" with respect to (a) § (b) T (¢) S and T.
(12%)
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