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1. Use Lagrange multipliers to find the points on the ellipsoid
x?4+y?+z2—3y+yz—6z+5=0
that are closest and farthest from the xy-plane. ' (20%)

2. Let f(x,y) :{ xzx-ZIyZ’ if (x,y)# (0,0)
, 0: lf (le) ()

af of 2 ‘
Show that poe and 3 both s not continuous on R2.

(20%)

3. LetCbethece

(20%)

3 9 both converge
(20%)

4. Show that the seg nd t

of both diverge

5. Let {a,} be asedue that

(20%)
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1. (20%) Prove or give a counterexample: Let A be a 3 x 3 real invertible matrix. Then A is
diagonalizable. (Justify your answer.)

2. (20%) Let P3(R) be the collection of all real polynomials of degree at most 3. LetT: P3s(R) —
P5(R) be the function defined by T(ax® + bx* + cx +d) = 3ax” +2bx +c, foralla,b,c,dinR.
Show that

(a) T is a linear transformation.

(b) Find the rank and nullity of 7.

3. (20%) Let

2 4 6 2 4
1 2311
A_Z 4 8 0 0|
Fo6uy B

Let T: R5 — R* bé tie linear transfosiation definedby, 7'(x) = AX fonallx < R°.
(a) Show that the jmage of T is spanned by the column vectors of the matrix A.

(b) Choose some of the eolumn vectors of A toform a basisifor the image of 7.

4. (20%) (a) What age'theeritenia for @ funetion ()" R X R"—» R beingan inner product on
R™?
(b) Let A be an n X 7 invertible symmetrie matrix. Defing/(.45) by

(x,v) =V AX,
where x, y are column vectors in R, and y' is the transpose ofy. Is (-, ) always an inner

product? Justify your apSwer

5. (20%) Show that the matrices

13 -2 3 1 =2 3
A=|T7 1 1(andB={3 1 1
-38 9 -9 2 1 3

are similar by finding the matrix Q and its inverse 07! such that

QO 'AQ = B.




