
jXR AMp2`iB#H2 K�i`B+2bX

yX �bbmK2/ #�+F;`QmM/X

Ç q?�i ?�b #22M +Qp2`2/ BM hQTB+b R@k- 2bT2+B�HHv,ě
∗ RXk J�i`Bt KmHiBTHB+�iBQMX
∗ RXj h`�MbTQb2- bvKK2i`v �M/ bF2r@bvKK2i`vX
∗ kXR avbi2Kb Q7 HBM2�` 2[m�iBQMbX

�#bi`�+iX q2 BMi`Q/m+2,ě

Ç i?2 MQiBQM Q7 H27i BMp2`b2 �M/ `B;?i BMp2`b2 7Q` � K�i`Bt-
Ç i?2 +QM+2Ti Q7 BMp2`iB#BHBiv 7Q` b[m�`2 K�i`B+2b- �M/ i?2 MQiBQM Q7 BMp2`b2 7Q` � b[m�`2 K�i`Bt-
Ç i?2 #�bB+ �H;2#`�B+ T`QT2`iB2b Q7 BMp2`iB#H2X

RX .2}MBiBQMX UG27i BMp2`b2 �M/ `B;?i BMp2`b2XV
G2i A #2 �M (p× q)@K�i`BtX U>2`2 r2 /Q MQi �bbmK2 p, q �`2 2[m�HXV

URV amTTQb2 H Bb � (q×p)@K�i`BtX h?2M r2 b�v H Bb � H27i BMp2`b2 Q7 A B7 �M/ QMHv B7 i?2 2[m�HBiv HA = Iq ?QH/bX
UkV amTTQb2 G Bb � (q × p)@K�i`BtX h?2M r2 b�v G Bb � `B;?i BMp2`b2 Q7 A B7 �M/ QMHv B7 i?2 2[m�HBiv AG = Ip

?QH/bX
_2K�`FX

U�V H Bb � H27i@BMp2`b2 Q7 A 2t�+iHv r?2M KmHiBTHB+�iBQM iQ A 7`QK i?2 H27i #v H `2bmHib BM IqX
U#V G Bb � `B;?i@BMp2`b2 Q7 A 2t�+iHv r?2M KmHiBTHB+�iBQM iQ A 7`QK i?2 `B;?i #v G `2bmHib BM IpX

kX 1t�KTH2 URVX UG27i BMp2`b2 �M/ `B;?i BMp2`b2XV

amTTQb2 A =





1 0 0 0 0
0 2 0 0 0
0 0 3 0 0
0 0 0 4 0
0 0 0 0 5



- �M/ B =





1 0 0 0 0
0 1/2 0 0 0
0 0 1/3 0 0
0 0 0 1/4 0
0 0 0 0 1/5



X

U�V q2 r�Mi iQ p2`B7v i?2 bi�i2K2Mi (†),
(†) A ?�b � +QKKQM H27i BMp2`b2 �M/ `B;?i BMp2`b2- M�K2Hv BX
Cmbi T2`7Q`K i?2 +QKTmi�iBQMb, BA = · · · = I5- AB = · · · = I5X

U#V q2 r�Mi iQ p2`B7v i?2 bi�i2K2Mi (‡),
(‡) " Bb i?2 mMB[m2 H27i BMp2`b2 Q7 A- �M/ i?2 mMB[m2 `B;?i BMp2`b2 Q7 AX

BX q2 r�Mi iQ p2`B7v i?2 bi�i2K2Mi, ǵB7 H Bb � H27i BMp2`b2 Q7 A- i?2M H = BXǶ
amTTQb2 H Bb � H27i BMp2`b2 Q7 AX (�bF, Ab Bi i`m2 i?�i H = B\)
"v �bbmKTiBQM- HA = I5X
q2 �H`2�/v FMQr i?�i B Bb � `B;?i BMp2`b2 Q7 AX h?2M AB = I5X
q2 MQr Q#i�BM i?Bb +?�BM Q7 2[m�HBiB2b UmbBM; �bbQ+B�iBpBiv Q7 K�i`Bt KmHiBTHB+�iBQMV,

H = HI5 = H(AB) = (HA)B = I5B = B.

BBX qBi? � bBKBH�` �`;mK2Mi- r2 �HbQ p2`B7v i?Bb bi�i2K2Mi, ǵA7 G Bb � `B;?i BMp2`b2 Q7 A- i?2M G = BXǶ

jX 1t�KTH2 UkVX UZm2biBQMb Q7 2tBbi2M+2 �M/ mMB[m2M2bb 7Q` H27i BMp2`b2 �M/ `B;?i BMp2`b2XV

G2i A =




1 1
4 3
3 4
0 0



X

U�V 6Q` �Mv MmK#2`b a, b- /2}M2 Xa,b =
[ −3 1 0 a
−3 0 1 b

]
X

q2 r�Mi iQ p2`B7v i?2 bi�i2K2Mi (!),
(!) 6Q` �Mv MmK#2`b a, b- i?2 K�i`Bt Ha,b Bb � H27i BMp2`b2 Q7 AX
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6Q` �Mv MmK#2` a, b- r2 ?�p2

Ha,bA =
[ −3 1 0 a
−3 0 1 b

]



1 1
4 3
3 4
0 0



 = · · · · · · =
[
1 0
0 1

]
= I2.

>2M+2- #v /2}MBiBQM- Ha,b Bb � H27i BMp2`b2 Q7 AX
_2K�`FX Ai �HbQ 7QHHQrb i?�i i?2`2 �`2 K�Mv H27i BMp2`b2b Q7 A, /BbiBM+i +?QB+2b Q7 i?2 p�Hm2b Q7 a, b ;Bp2 `Bb2
iQ /BbiBM+i H27i BMp2`b2b Q7 AX

U#V q2 r�Mi iQ p2`B7v i?2 bi�i2K2Mi ("),
(") A ?�b MQ `B;?i BMp2`b2X
q2 ;Bp2 � T`QQ7@#v@+QMi`�/B+iBQM �`;mK2Mi,ě
amTTQb2 G Bb � `B;?i BMp2`b2 Q7 AX h?2M G Bb � (2× 4)@K�i`Bt- �M/ AG = I4X
AM T�`iB+mH�` i?2 (4, 4)@i? 2Mi`v Q7 AG Bb 1X
>Qr2p2`- bBM+2 i?2 4@i? `Qr Q7 A Bb [ 0 0 ]- i?2 (4, 4)@i? 2Mi`v Q7 AG Bb 0X aQ 1 = 0- r?B+? Bb BKTQbbB#H2X

9X *QKK2Mib QM 1t�KTH2 UkVX
1tBbi2M+2 �M/ mMB[m2M2bb Q7 BMp2`b2 Bb ;m�`�Mi22/ 7Q` K�i`Bt �//BiBQMX h?2`2 Bb � ǵG�r Q7 1tBbi2M+2 �M/ lMB[m2M2bb
Q7 �//BiBp2 BMp2`b2 7Q` K�i`Bt �//BiBQMǶ- r?B+? `2�/b,ě

ǵamTTQb2 A Bb � (p× q)@K�i`BtX
h?2M i?2`2 Bb bQK2 mMB[m2 (p× q) K�i`Bt Z- M�K2Hv Z = Op×q- bm+? i?�i A+ Z = A �M/ Z +A = AXǶ

"mi i?2 `2bT2+iBp2 [m2biBQMb Q7 2tBbi2M+2- mMB[m2M2bb �`2 ?B;?Hv MQMi`BpB�H 7Q` K�i`Bt KmHiBTHB+�iBQMX AM 7�+i- MQM2
Q7 i?2 bi�i2K2Mib #2HQr Bb i`m2,

U�V amTTQb2 A Bb � (p× q)@K�i`BtX h?2M A ?�b � H27i BMp2`b2X
U#V amTTQb2 A Bb � (p× q)@K�i`BtX h?2M A ?�b � `B;?i BMp2`b2X
U+V amTTQb2 A Bb � (p× q)@K�i`BtX h?2M A ?�b �i KQbi QM2 H27i BMp2`b2X
U/V amTTQb2 A Bb � (p× q)@K�i`BtX h?2M A ?�b �i KQbi QM2 `B;?i BMp2`b2X

1t�KTH2 UkV ?�b T`QpB/2/ � +QmMi2`@2t�KTH2 �;�BMbi ai�i2K2Mi U#V �M/ ai�i2K2Mi U+VX

8X 6`QK MQr QM r2 rBHH #2 BMi2`2bi2/ QMHv BM b[m�`2 K�i`B+2b r?2M r2 i�HF �#Qmi H27i BMp2`b2 �M/ `B;?i BMp2`b2X
Ai rBHH i`�MbTB`2 U�7i2` bQK2 rQ`F r2 �`2 �#Qmi iQ /QV i?�i,ě

(#) �Mv ;Bp2M b[m�`2 K�i`Bt ?�b #Qi? H27i �M/ `B;?i BMp2`b2b- Q` M2Bi?2`c 7m`i?2`KQ`2-
(##) ;Bp2M �Mv b[m�`2 K�i`Bt- B7 Bi ?�b #Qi? H27i �M/ `B;?i BMp2`b2b- i?2b2 irQ H�ii2` K�i`B+2b rBHH #2 i?2 b�K2 b[m�`2

K�i`Bt- �M/ i?2 QMHv bm+? K�i`Bt i?�i rBHH b2`p2 �b #Qi? H27i �M/ `B;?i BMp2`b2b Q7 i?2 ;Bp2M b[m�`2 K�i`BtX

eX qBi? i?Bb BM KBM/- Bi K�F2b b2Mb2 iQ BMi`Q/m+2 i?2 /2}MBiBQM #2HQrX
.2}MBiBQMX UAMp2`iB#BHBiv 7Q` b[m�`2 K�i`Bt- �M/ K�i`Bt BMp2`b2XV
amTTQb2 A Bb � (p× p)@b[m�`2 K�i`BtX
h?2M r2 b�v i?�i A Bb BMp2`iB#H2 B7 �M/ QMHv B7 i?2`2 Bb bQK2 (p × p)@b[m�`2 K�i`Bt B bm+? i?�i B Bb #Qi? � H27i
BMp2`b2 �M/ � `B;?i BMp2`b2 Q7 AX
am+? � K�i`Bt B Bb +�HH2/ � K�i`Bt BMp2`b2 Q7 AX
_2K�`F QM i2`KBMQHQ;vX
AM i?2 HBi2`�im`2- T2QTH2 �HbQ mb2 i?2 rQ`/ ǵMQM@bBM;mH�`Ƕ UQ` ǵMQMbBM;mH�`ǶV BM TH�+2 Q7 i?2 rQ`/ ǵBMp2`iB#H2Ƕ- �M/
mb2 i?2 rQ`/ ǵbBM;mH�`Ƕ BM TH�+2 Q7 i?2 T?`�b2 ǵMQi BMp2`iB#H2ǶX

dX q2 �`2 ;QBM; iQ ?�M/H2 (##) BKK2/B�i2Hv- �M/ iQ /2/m+2 bQK2 #�bB+ �H;2#`�B+ T`QT2`iB2b 7Q` i?2 MQiBQM Q7 K�i`Bt
BMp2`b2X
h?2 rQ`F QM (#) rBHH BMpQHp2 i?2 MQiBQM Q7 `Qr@QT2`�iBQMb �M/ `Qr@QT2`�iBQM K�i`B+2b- �M/ rBHH #2 TQbiTQM2/X
h?2Q`2K URVX UlMB[m2M2bb Q7 K�i`Bt BMp2`b2XV
G2i A,B,C #2 (p× p)@b[m�`2 K�i`B+2bX

U�V amTTQb2 i?�i B Bb � H27i BMp2`b2 Q7 A- �M/ C Bb � `B;?i BMp2`b2 Q7 AX h?2M B = CX
U#V amTTQb2 i?�i B,C �`2 #Qi? K�i`Bt BMp2`b2b Q7 AX h?2M B = CX
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3X S`QQ7 Q7 h?2Q`2K URVX
G2i A,B,C #2 (p× p)@b[m�`2 K�i`B+2bX

U�V amTTQb2 i?�i B Bb � H27i BMp2`b2 Q7 A- �M/ C Bb � `B;?i BMp2`b2 Q7 AX
"v �bbmKTiBQM- BA = Ip �M/ AC = Ip `2bT2+iBp2HvX
h?2`27Q`2 U#v i?2 �bbQ+B�iBpBiv Q7 K�i`Bt KmHiBTHB+�iBQMV- B = BIp = B(AC) = (BA)C = IpC = CX

U#V amTTQb2 #Qi? Q7 B,C �`2 K�i`Bt BMp2`b2b Q7 AX
h?2M B Bb � H27i BMp2`b2 Q7 A- �M/ C Bb � `B;?i BMp2`b2 Q7 AX
"v i?2 `2bmHi BM U�V- Bi 7QHHQrb i?�i B = CX

_2K�`Fb QM i2`KBMQHQ;B2b �M/ MQi�iBQMbX

U�V 6`QK MQr QM i?2`2 Bb MQ T`Q#H2K mbBM; i?2 �`iB+H2 i?2 BM r`BiBM; i?2 rQ`/b i?2 K�i`Bt BMp2`b2 Q7 i?2 BMp2`iB#H2
K�i`Bt #H�?@#H�?@#H�?X

U#V 6Q` i?2 b�K2 `2�bQM- Bi K�F2b b2Mb2 iQ H�#2H i?2 K�i`Bt BMp2`b2 Q7 �M BMp2`iB#H2 K�i`Bt- b�v- A- rBi? bQK2i?BM;
r?B+? BMpQHp2b i?2 bvK#QH ǵAǶX
6`QK MQr QM- r2 /2MQi2 #v A−1 i?2 K�i`Bt BMp2`b2 Q7 bm+? �M BMp2`iB#H2 K�i`Bt AX

NX 1t�KTH2 UjVX

U�V h?2 B/2MiBiv K�i`Bt Ip Bb BMp2`iB#H2- �M/ � K�i`Bt BMp2`b2 Q7 Ip Bb i?2 K�i`Bt Ip Bib2H7X
U#V h?2 x2`Q (p× p)@b[m�`2 K�i`Bt Bb MQi BMp2`iB#H2X

RyX 1t�KTH2 U9VX U.B�;QM�H K�i`B+2bXV
amTTQb2 α1,α2, · · · ,αp �`2 MmK#2`b- �M/

diag(α1,α2, · · · ,αp) =





α1 0 0 · · · 0 0 0
0 α2 0 · · · 0 0 0

0 0 α3
X X X 0 0 0

XXX
XXX X X X X X X X X X XXX

XXX
0 0 0

X X X αp−2 0 0
0 0 0 · · · 0 αp−1 0
0 0 0 · · · 0 0 αp





.

h?2M i?2 (p× p)@b[m�`2 K�i`Bt diag(α1,α2, · · · ,αp) Bb +�HH2/ i?2 /B�;QM�H K�i`Bt rBi? U`2bT2+iBp2V /B�;QM�H
2Mi`B2b α1,α2, · · · ,αpX
q2 +�M p2`B7v i?2 bi�i2K2Mib #2HQr,ě

U�V amTTQb2 �HH Q7 α1,α2, · · · ,αp �`2 MQM@x2`QX
h?2M diag(α1,α2, · · · ,αp) Bb BMp2`iB#H2- rBi? � K�i`Bt BMp2`b2 ;Bp2M #v diag(α1

−1,α2
−1, · · · ,αp

−1)X
U#V amTTQb2 bQK2 �KQM;bi α1,α2, · · · ,αp Bb x2`QX

h?2M diag(α1,α2, · · · ,αp) Bb MQi BMp2`iB#H2X
_2K�`FX qQ`F M22/b iQ #2 /QM2 7Q` i?Bb iQ #2 b22MX AKBi�i2 r?�i ?�b #22M /QM2 BM 1t�KTH2 UkVX

>2M+2 Qp2`�HH,ě

diag(α1,α2, · · · ,αp) Bb BMp2`iB#H2 B7 �M/ QMHv B7 �HH Q7 α1,α2, · · · ,αp �`2 MQM@x2`QX

RRX 1t�KTH2 U9V ?BMib �i i?2 `2bmHi #2HQr,ě
h?2Q`2K UkVX UAMp2`iB#BHBiv Q7 K�i`Bt BMp2`b2XV
G2i A #2 � (p× p)@b[m�`2 K�i`BtX
amTTQb2 A Bb BMp2`iB#H2X
h?2M Bib K�i`Bt BMp2`b2 A−1 Bb BMp2`iB#H2- �M/ i?2 K�i`Bt BMp2`b2 Q7 A−1 Bb ;Bp2M #v

(A−1)−1 = A.
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RkX S`QQ7 Q7 h?2Q`2K UkVX
G2i A #2 � (p× p)@b[m�`2 K�i`BtX
amTTQb2 A Bb BMp2`iB#H2X
(�bF, Ab A−1 Bb BMp2`iB#H2\)
"v �bbmKTiBQM- r2 ?�p2 A−1A = Ip �M/ AA−1 = IpX
h?2M A Bb `2bT2+iBp2Hv � `B;?i BMp2`b2 Q7 A−1 �M/ � H27i BMp2`b2 Q7 A−1X
aQ #v /2}MBiBQM Q7 BMp2`iB#BHBiv- A−1 Bb BMp2`iB#H2- rBi? � K�i`Bt BMp2`b2 ;Bp2M #v (A−1)−1 = AX

RjX h?2Q`2K UjVX UAMp2`iB#BHBiv Q7 T`Q/m+ib Q7 BMp2`iB#H2 K�i`B+2bXV
G2i A,B #2 (p× p)@b[m�`2 K�i`B+2bX
amTTQb2 A,B �`2 BMp2`iB#H2X
h?2M i?2 T`Q/m+i AB Bb BMp2`iB#H2 rBi? K�i`Bt BMp2`b2 ;Bp2M #v

(AB)−1 = B−1A−1.

R9X S`QQ7 Q7 h?2Q`2K UjVX
G2i A,B #2 (p× p)@b[m�`2 K�i`B+2bX
amTTQb2 A,B �`2 BMp2`iB#H2X
(�bF, Ab AB BMp2`iB#H2\)
"v �bbmKTiBQM- A−1A = Ip �M/ AA−1 = IpX �HbQǲ B−1B = Ip �M/ BB−1 = IpX
q`Bi2 C = B−1A−1X
q2 ?�p2

C(AB) = (B−1A−1)(AB) = B−1[A−1(AB)] = B−1[(A−1A)B] = B−1(IpB) = B−1B = Ip.

q2 �HbQ ?�p2
(AB)C = (AB)(B−1A−1) = · · · · · · · · · = Ip.

h?2`27Q`2- #v i?2 /2}MBiBQM Q7 K�i`Bt BMp2`b2 �M/ BMp2`iB#BHBiv- AB Bb BMp2`iB#H2 rBi? K�i`Bt BMp2`b2

C = B−1A−1.

R8X �TTHvBM; K�i?2K�iB+�H BM/m+iBQM- r2 +�M T`Qp2 i?Bb ;2M2`�HBx�iBQM Q7 h?2Q`2K UjV,
h?2Q`2K U9VX U*Q`QHH�`v iQ h?2Q`2K UjVXV
G2i A1, A2, · · · , An #2 (p× p)@b[m�`2 K�i`B+2bX
amTTQb2 A1, A2, · · · , An �`2 BMp2`iB#H2X
h?2M i?2 T`Q/m+i A1A2 · · ·An Bb BMp2`iB#H2 rBi? K�i`Bt BMp2`b2 ;Bp2M #v

(A1A2 · · ·An)
−1 = An

−1 · · ·A2
−1A1

−1.

ReX � bT2+B�H +�b2 Q7 h?2Q`2K U9V Bb i?2 `2bmHi #2HQrX
h?2Q`2K U8VX U*Q`QHH�`v UkV iQ h?2Q`2K UjVXV
G2i A #2 � (p× p)@b[m�`2 K�i`BtX
amTTQb2 A Bb BMp2`iB#H2X
h?2M- 7Q` 2�+? TQbBiBp2 BMi2;2` n- i?2 K�i`Bt An Bb BMp2`iB#H2 rBi? K�i`Bt BMp2`b2 ;Bp2M #v (An)−1 = (A−1)nX

RdX LQi�iBQMb �M/ +QMp2MiBQMb QM BMi2;`�H TQr2`b Q7 BMp2`iB#H2 b[m�`2 K�i`B+2bX
"2+�mb2 Q7 i?2 p�HB/Biv Q7 h?2Q`2K U8V- Bi K�F2b b2Mb2 iQ 2ti2M/ i?2 MQi�iBQMb 7Q` TQbBiBp2 BMi2;`�H TQr2`b Q7 b[m�`2
K�i`B+2b iQ M2;�iBp2 BMi2;`�H TQr2`b 7Q` i?Qb2 b[m�`2 K�i`B+2b r?B+? �`2 BMp2`iB#H2X
.2}MBiBQMX ULQM@TQbBiBp2 BMi2;`�H TQr2`b Q7 BMp2`iB#H2 b[m�`2 K�i`B+2bXV
amTTQb2 A Bb �M BMp2`iB#H2 (p× p)@b[m�`2 K�i`Bt- �M/ m Bb � MQM@TQbBiBp2 BMi2;2`X
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h?2M i?2 m@i? TQr2` Q7 A- r?B+? Bb /2MQi2/ #v Am- Bb /2}M2/ iQ #2 i?2 b[m�`2 K�i`Bt ;Bp2M #v,ě

Am =






Ip B7 m = 0

(A−1)−m B7 m < 0

R3X 1t�KTH2 U8VX UAHHmbi`�iBQMb QM BMi2;`�H TQr2`b Q7 BMp2`iB#H2 b[m�`2 K�i`B+2bXV

U�V G2i A =

[
1 0 0
0 2 0
0 0 3

]
X

Ai ?�TT2Mb i?�i A Bb BMp2`iB#H2- rBi? K�i`Bt BMp2`b2 ;Bp2M #v A−1 =

[
1 0 0
0 1/2 0
0 0 1/3

]
X

6Q` �Mv BMi2;2` n- r2 ?�p2 An =

[
1 0 0
0 2n 0
0 0 3n

]
X

U#V G2i θ #2 � `2�H MmK#2`- �M/ A =

[
cos(θ) − sin(θ)
sin(θ) cos(θ)

]
X

Ai ?�TT2Mb i?�i A Bb BMp2`iB#H2- �M/ rBi? K�i`Bt BMp2`b2 ;Bp2M #v A−1 =

[
cos(−θ) − sin(−θ)
sin(−θ) cos(−θ)

]
X

6Q` �Mv BMi2;2` n- r2 ?�p2 An =

[
cos(nθ) − sin(nθ)
sin(nθ) cos(nθ)

]
X

RNX h?2Q`2K UeVX UAMp2`iB#BHBiv Q7 i`�MbTQb2 Q7 BMp2`iB#H2 K�i`BtXV
G2i A #2 � (p× p)@b[m�`2 K�i`BtX
amTTQb2 A Bb BMp2`iB#H2X
h?2M Bib i`�MbTQb2 At Bb BMp2`iB#H2- �M/ i?2 K�i`Bt BMp2`b2 Q7 At Bb ;Bp2M #v

(At)−1 = (A−1)t.

kyX S`QQ7 Q7 h?2Q`2K UeVX
G2i A #2 � (p× p)@b[m�`2 K�i`BtX
amTTQb2 A Bb BMp2`iB#H2X
(�bF, Ab At Bb BMp2`iB#H2\)
"v �bbmKTiBQM- r2 ?�p2 A−1A = Ip �M/ AA−1 = IpX

aBM+2 A−1A = Ip- r2 ?�p2 At(A−1)t = (A−1A)t = Ip
t = IpX

aBKBH�`Hv- bBM+2 AA−1 = Ip- r2 ?�p2 (A−1)tAt = · · · = IpX
h?2M (A−1)t Bb `2bT2+iBp2Hv � `B;?i BMp2`b2 Q7 At �M/ � H27i BMp2`b2 Q7 AtX
aQ #v /2}MBiBQM Q7 BMp2`iB#BHBiv- At Bb BMp2`iB#H2- rBi? � K�i`Bt BMp2`b2 ;Bp2M #v (At)−1 = (A−1)tX

kRX PM2 `2�bQM r?v r2 �`2 BMi2`2bi2/ BM BMp2`iB#BHBiv �M/ K�i`Bt BMp2`b2 Bb i?2 `2bmHi #2HQr- �#Qmi 2tBbi2M+2 �M/
mMB[m2M2bb [m2biBQMb 7Q` bvbi2Kb Q7 HBM2�` 2[m�iBQMbX
h?2Q`2K UdVX
G2i A #2 � (p× p)@b[m�`2 K�i`BtX
amTTQb2 A Bb BMp2`iB#H2X
h?2M- 7Q` �Mv +QHmKM p2+iQ` b rBi? p 2Mi`B2b- i?2 bvbi2K LS(A, b) ?�b � mMB[m2 bQHmiBQM- M�K2Hv A−1bX
AM T�`iB+mH�`- i?2 ?QKQ;2M2Qmb bvbi2K LS(A, 0p) ?�b � mMB[m2 bQHmiBQM- M�K2Hv 0pX

kkX S`QQ7 Q7 h?2Q`2K UdVX
G2i A #2 � (p× p)@b[m�`2 K�i`BtX
amTTQb2 A Bb BMp2`iB#H2X h?2M A−1 Bb r2HH@/2}M2/ �b � (p× p)@K�i`BtX
SB+F �Mv +QHmKM p2+iQ` b rBi? p 2Mi`B2bX
.2}M2 t = A−1bX
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Ç "v /2}MBiBQM- t Bb � +QHmKM p2+iQ` rBi? p 2Mi`B2bX
q2 ?�p2 At = A(A−1b) = (AA−1)b = Ipb = bX
h?2M t Bb � bQHmiBQM Q7 LS(A, b)X

Ç amTTQb2 s Bb �HbQ � bQHmiBQM Q7 LS(A, b)X h?2M As = bX
h?2M s = Ips = (A−1A)s = A−1(As) = A−1b = tX
h?2`27Q`2 t Bb i?2 QMHv bQHmiBQM Q7 LS(A, b)X

LQi2 i?�i 0p Bb � bQHmiBQM Q7 LS(A, 0p)X >2M+2 Bi Bb i?2 mMB[m2 bQHmiBQM Q7 LS(A, 0p)X

kjX o�`BQmb TQ`iBQMb Q7 i?2 �`;mK2Mi 7Q` h?2Q`2K UdV +�M #2 �/�Ti2/ bHB;?i iQ T`QpB/2 i?2 �`;mK2Mib 7Q` i?2 `2bmHib
#2HQr Uh?2Q`2K U3V- h?2Q`2K UNVV- �#Qmi H27i BMp2`b2 �M/ `B;?i BMp2`b2X h?2B` T`QQ7b �`2 H27i �b 2t2`+Bb2bX
h?2Q`2K U3VX
G2i A #2 � (p× q)@K�i`BtX
amTTQb2 A ?�b � H27i BMp2`b2X
h?2M,ě

U�V 6Q` �Mv +QHmKM p2+iQ` b rBi? p 2Mi`B2b- i?2 bvbi2K LS(A, b) ?�b �i KQbi QM2 bQHmiBQMX
U#V h?2 ?QKQ;2M2Qmb bvbi2K LS(A, 0p) ?�b MQ MQM@i`BpB�H bQHmiBQMc Bib QMHv bQHmiBQM Bb 0qX

h?2Q`2K UNVX
G2i A #2 � (p× q)@K�i`BtX
amTTQb2 A ?�b � `B;?i BMp2`b2X
h?2M- 7Q` �Mv +QHmKM p2+iQ` b rBi? p 2Mi`B2b- i?2 bvbi2K LS(A, b) Bb +QMbBbi2MiX
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