2.3 Characterizations of Tnveehdle Mitrices
Theovem 3 (The Twverhidde Mabrix Theorew )

I‘ Al a Squane v_\_.x!\‘lu&fvix,-"(zw ‘e 4(01(/(0%:«.3
statewents vz aq(qﬁ'\)alfeui.

a. A s inv exdidde,

6. A s vow a?w'.va'{cuf +o He éolew['i"a wakeix T, .

c. A has n pivet posmtons,

d. The u\(u—‘vﬁan AX=0 has u&a trivial sodution.

e. The cwhumns of A form a L’ww&a Ln&p-ehlenf st

_{. The bLnewr 'En.ws’-(orwuc({om %X A% s one-fo-one.

4. The Lq{wul-iov\ Ax=4 has ot feart ome sotutaon
for each 4 in R

h. The codemns of A spen R",

L. The Lnear transformation T5B% waps R owh K]

}. There is an nxn wmatriy C such Yhat CA=T

\Z. There (5 an nxn wottix D such Hat AD=T.

S’. AT te an invertidle waetrix,

Coro((&\’g . T.!( A and B sre squire matvices such

that ABR=T1 6 Hew 4oth A and B are &wvor-H'{(e) w- A
B=A" and A=B".



©,

Ex0~mf(¢— 1. Loe He Tavertdle Mateix Theorem o
JCM.AQ i( He M‘("rfx A s \‘-V\VW"'CA'(C'.

\ 0 -2
A=13 '-2|,
-8 -\ 4

S-ol.uw‘-\'an. '\ 9 -2 \ 0 -2 \ 0 0
A~|lo | 4|l ~| 0 \ |~ |01t 0O
0 -1 -\ 0 0 3 o0 ¢

Bva oo o'(, He statewents (&) and (c 3, A is iwertible,

Ng— N s

A ‘\'vswr' +r4,v~.s 49?‘%4..—90“ T !R“—? R“ ve Sou'o( ~£~o4¢
inverhdle { Here exish a M\yr»iu.a S:R">R™ sueh

S(T(z)) =% and T(8(x)) =% 4or atd % in R",

Theovew 4. Let TR R" e a Lnewr +ransormation
omd Lt A be He stundard matex dov T. Then T e
‘wwerhdde C’( and o\w% A s iwverbhlde. Tn Hat carse
Ye Liverr transdormntion SEI=A'T (s He inverse

tp T +raws £ov mation.

Tndeed, S(TE)=A"(AR) =(A'A)x=Tx =% Lor ld T R"



