Bt RRBI0LEFE LA RN SR A

E A AMALS Kpm(—ma) sEcswue % | 7oz | g

FAAERTERAGER > Be - shisrs XEEREEEL (£) MHL
3
A

Q1 [18%] Let A be a 3 x 3 matrix with A% = A2,
(2) [4%] Find all possible eigenvalues of A.
(b) [8%] Find all possible characteristic polynomials of A.
(c) [6%] Find all possible Jordan forms of A.
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Q2[16%)Let A= 0 -1 —4 yU=10|,and Z= |z, |.
-1 -1 1 0 3

(a) [8%)] Show that AZ = 7 has no solution. :

(b) [8%)] Find the least square solution of A% = 7. (Hint: Find
Z such that [|AZ - 3|2 = (A% — #)t(AZ — ¥) is minimal,
where the superscript t means vector transpose.)

Q3 16%) Let 4= 1 1),

(a) [8%] Write A = PDP~!, where D is a diagonal matrix.
(b) [8%] Evaluate

Q4 [10%)] Evaluate
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Q5 [15%)] Find the minimum and maximum of the function z2+ 2y
(a) [10%] on the circle 22 + y? = 4.
(b) [5%] in the disc 22 + y? <4

Q6 [15%] Let {a,} be a sequence of nonnegative numbers.
(a) [10%)] Show that if 3" a, converges, then > a2 also con-
verges.
(b) [5%] If 3" a2 converges, does 2 an also converge? Prove or
disprove your answer. .

Q7 [10%)] Let f(z) be a continuous function on [0,1). Suppose
f(0) <0and f(1) > 1. Prove that for every positive integer n,
there exists a, € [0,1] such that f (an) = (an)™




