Stat 872  Exam 2 Oct. 09, 2025

Name:

1. (Ay, A, A3) € R¥*3 is an orthogonal matrix.

(1) Find tr[(AT @ 45)(A; ® AL)). (15 points)
Method I: tr[(AT ® A2)(A1 @ AL)] = tr[(ATA)) ® (A247)]

= tr(A2AL) = tr(AT Ay) = tr(1) = 1.

Method TT: tr[(AT @ As)(A1 ® AD)] = tr[(As @ AT)(A; @ AD)]
= tI‘(AQA{AlAg) = tI‘(AQAQT)

= tr(ALAy) = tr(1) = 1.
(2) Find tr[(AT ® A2)(4; ® AD)]. (15 points)

Method I: tr[(AT ® A2)(41 ® AL)] = tr[(ATA)) ® (A247)]

= tr(A24L) = tr(AL A) = tr(0) = 0.

Method I1: tr[(AT @ Ag)(4; © AT)] = tr[(4y ® AT)(A; @ AT)]
= tI‘(AQA{AlA?;) = tI‘(AQA3T)

= tr(AfA) = tr(0) = 0.

(3) Find tr[(AT @ AT @ A5)(4; @ AL @ A3)]. (20 points)

tr[(AT ® AT @ A5)(A1 @ AT @ A3)] = tr[(AT ® As @ AT) (A1 ®@ AT ® A3)]
= tr[(A] A1) ® (4243) ® (A] ® A3)]
= tr[l ® (AQA%) & 1] = tl"(AQAg)

= tr(ATAy) = tr(1) = 1.



2. For A€ R™™ B e R"™" and X € R™" let Y = AX + XB. Find % (25 points)

vec(Y) = vec(AX + XB) =vec(AXI,) + vec(I, X B)
= (In® A)vec(X) + (BT @ I,,) vee(X)

= (I, ® A) + (BT @ I,)] vec(X).

S0, 5heeir = (In ® A) + (BT @ I,).

3. For A € R"*P and B € R?*" find W#' (25 points)
o[tr(AXB)2 _  d[tr(AXB)]? otr(AXB)
X ~  Tdtr(AXB) X

n n Otr(AXB O0(AXB)s
= 2tr(AXB) X X ( it ))St ( S t)
= 2tr(AXB) Y0 Yty (In) gy AT Enxn(s, t) BT

= 2tr(AXB) ATBT.



