Linear Algebra
Problem Set 10 Solution
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A is a positive definite matrix, all eigenvalues are larger than 0.
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(@)True
rank(A) = rank(ATA) = rank(4?)

(b)True

D is areal diagonal matrix.
A=QDQ™ =QDQ"

A" = (QDQ™)" = QDQ" = 4

(c)True
All positive definite matrix’s eigenvalues are larger than 0.
tr(A) =a+c>0,det(A) =ac—b?>*>0->a>0,c>0

(d)False
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(e)False

A=AT,A=MBM™!

B=M1AM

BT — MTAT(M_l)T — MTA(M—l)T
M1 is not always equal to M7, so B # BT.

(F)True

AT A is a real symmetric matrix — It is diagonalizable.

(9)True
All positive definite matrix’s eigenvalues are larger than 0, det(4) > 0.

(h)True

From(g), the eigenvalues of inverse matrix: ln' = /1n_1 >0,n=1,2,--

(i)True
xTAx > 0,xTBx >0
xT(A+B)x =xTAx + x"Bx > 0
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() True

PP=P->PP-1=0

P=0orl

P is positive definite matrix,so P = I.
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@

A% = (mA)(A) = ATAT = (49T

|Ax||? = xTATAx = —xTA?x >0 - xTA’x <0

A? is symmetric and all eigenvalues are equal to or smaller than zero.

(b)

xTAx = (xTAX)T = xTATx = —xTAx =0

(©
(A7 = (ix)"
¥TAT = 2xT

X Ax = —Ax' x = 2xTx

—1 = 1 - lis pure imaginary or 0.

(d)

From (c), A is a complex conjugate pair or zero, so det(4) is positive or zero.
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