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1. Let f(x,y)= x2+y2( n#( )
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(a) (6%) Find f,(x,y) for (x,y)#(0,0).
(b) (7%) Find £, (0,0).
(¢) (7%) Prove or disprove that £, (x,y) is continuous at (0,0).

2. Let f(x)=Inx, x>0.
(a) (8%) Find the Taylor’s series of f(x) centeredat I.

(b) (7%) Find the interval of convergence of the power series in (a).

3. (a) (7%) Evaluate j:xtan" xdx .
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(b) (8%) Evaluate j; J: e dydx by setting u=2x+y, v=Y.
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1. Let 4=] ¢ -2 0
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(a) Find the inverse of A. (5%)
(b) Find the eigenvalues and the corresponding eigenspaces of A. (5%)

(c) Please orthogonally diagonalize the matrix A. (You need to find out an orthogonal matrix P and a diagonal matrix D such
that PTAP = D.) (10%)

(@) If A is the matrix representing the linear transformation L:P, — P, with respect to the basis {t? + 1,t,t — 1}, please
compute L(t* +t+ 1). (10%)

2. Asymmetric n X n matrix A is called positive definite if XTAX > 0 for every nonzero vector ¥ in R". Suppose that
B = PTP foran n X n nonsingular matrix P. Please show that B is positive definite. (10%)

3. Let S = {i;, Uy, ..., U} be an orthogonal set of nonzero vectors in R".  Please show that S is linear independent. (10%})
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