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Problem 1
A A
A=
(A21 A22>
Consider C = A~ ! so that CA=1
Cii Ci2
C =
(021 022)

CA = A11C11 + A12C1 A11Cra + A12C%
A21Ci1 + A22C91 A21Cia + AxaCo

Iy On_p
- \On—r I

Thus,
A11C11 + A12C = I,
A11C12 + A12C%% = Oy,
A21C11 + A22C91 = Opy,
A21Cia + A22C = I,
Thus,

Cii=—Ap' (I — A12Cs)
Cra = —A['A12Cos

Co1 = — Az Axi Chy

Coz = Ay (I — A31Cha2)

Substituting for C2 and Cy; :

A11C1 — A12A2_21A21011 =1
= C11 = (A1 — A12A2_21A21)71



Similarly,
— Aoy AT A12Cog + AgaCoy = I,
Cag = (A — A21A1_11A12)71
=B

Thus,
B = (Agy — An A Ar)
Ci1 = (411 — A12A2_21A21)71
Co1 = —A2_21A21(A11 - A12A2_21A21)71
Cao = (Agy — A1 A A1p) ™ = B
Ci2 = —A1_11A12022

Now we use Woodbury matrix identity (A+UCV)™! = A=t - A-U(C~ ! +
VATIU) VAT
Using which,
Ci1 = (A1 — A12A521A21)_1
= An' — Af (—Aw)(An + —As A A1) M An A
= A11 + A;11A12B_1A21A;11

Cr2 = — A7 A12C9
= A AB7!

Problem 1.b
For this part we substitute £ = 1
Bix1 = ag — i A ars
Ci1 = Ay + Ajjae B tah AL
012 = —AﬁlalgB_l
Cy = —B_la/uAil
Cog = B!

Problem 2

Problem 2.a

2J J J 2
XX=J J 0]=J|1
J 0 J 1

O~ =
e
N~



Problem 2.b
X'X is not invertible( Perform C1 — C3)

2 1 1
(X’X)X(X’X);J(l 1 O)XXX
10 1

Also, (X'X) x (X'X); =J

N———
=
I
I 7 N
|

— =N
O = =
—_ O =
X
Re
|
——
o O O
o = O
— o
v

Problem 2.c

P=X(X'X) X' = (

— = o

1 1
1 0) = X(X'X); X’ = X'X and thus P is unique
0 1

Problem 3

1 -1 1
Consider XT=|-1 0 1

1 2 1

1 -1 1 3 00
Finding theinversegives X ' = -1 0 2| Infact XX =[0 2 0|and
1 1 1 0 0 6

3
XXT =11
1

A N
w = =
D

Clearly X7 # X! and this leads us to conclude that X is not an orthonor-

mal matrix.

-1/V3 0/vV2 2/V6
1/vV3  1/v/2 1/V6

(1/\/5 -1/V3 1/\/??)
ot =

( 1/V3  —1/V2 1/\/6>
C =

“1V2 0/NZ 1)V2
VG 26 1/V6

Thus,
cc? = CcTC = I3 (Skipped calculations, did in R)

Problem 4

Problem 4.a

Using the property det(XY) = det(X) x det(Y) we have det(A?) = det(A4) x
det(A) = (det(A))?



0.1 Problem 4.b

A = PAPT such that A is a diagonal matrix with its diagonals as the eigen
values and P is an orthonormal matrix thus, PPT = I and det(P) = +1 orl

det(A) = det(PAPT) = det(P) det(A) det(PT) = det(A) det(P)? = det(A) =
[T\ Using tr(AB) = tr(BA) tr(A) = tr(PAPT) = tr(APTP) = tr(A x I) =
tT‘(A) = Z )\z



