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L. Lt the teal-valned funeiion [ be defined on (—co, 00} by

J’[:t):{"’ﬂsi“i ;@0

0 , T =0
(2} Prove or disprove that f iz differentiable in {—eo, 0a}. (8%
{b) Prove or disprove that the first derivative function f' i a continuous function.
(8%)
1

2. Find lﬂe—f—':;—mti:'_’ , (10%)
3. (2} Prove that if > 0 and & > 0, then dim +mj“ =0. (8% )

(b} Tel fuf2) = nz(l e L R 1,2,---. Prove or disprove

i, [ Auedds = [* [t A(o)] s
(8%)

("] L] v
fa) Direct|y mmpute[ f "[_tudm dy without queting from any formuls, f&5%)

—

{b} Using the result of (a], camputef ety (%)
a

=L I

- Let A bean m » n matrix {m £ n)
(a} Prove that if fr{4'4) =0, then A =0 . {6%)
(b} Prove ar disprove that if m = n and tr{A*) =0, then 4 = 0, {6%)

6. Let 4 and B be n % n symmetric matrices, and lef, AB be idempotent. Show that
BA is aleo 1dempot.ent {10%)

7. Lat A be an n % n positive definite mairix, and let B be an nwn nonnegative definite
matrix. Show that |4 + B| > |4]. (105

8. Suppose 4 is an # % n matrix, and A = J — 2141, where Fisann = n identiLy

matrix and 1 is an n-component column vector with ail elements equal ta 1. Show

that ihe rank of 4 is equal to r ~ 1. (FO%)
1o mi— L} L L 1 . — - -— il _—
s Nute- 1. All elements of matrices in this exam are real valued.

2. You may use the following definition to auswer tle questions,
Definiton: Let 4 = {a;), 1 €4 < n,l < 5<n.

(1) The trace of 4 ia defined as trid) = f: i,
=1
(2} A is called idempotent if A* = 4.

(3) A iz said to be nounegative definite if for avery real vector
£ #0, @ de 20, and A is said to be posilive definile if for

cvery real vector @ £ 10, &' Az = (.




