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In onother viewpoint ,
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D/B£ An nxn  matrix is nonsingular h[ it haos o
full  set o'f n (nenzero) PiVO'/'j.

aim A motrix is invertible i and on/y it s nansinjular,
o Ciff )
fof <=

Sappose A 75 nonsingalar 5 ie, it hay a fullset of N pivots.
Then by Gows— Jordan elimination , we can fisd a matrix B such that

AB=1 c(sine Axi=8i is solable for all i= 1,2 we, n)
k? right inverse

On e other hand, Gauss - Jordan elimination 1s really & sequence of multiplications
by elementary matrices on e [eft (D—"“ EwpPwE)A=T

where Eij i 4o subtract a mu.l—biple /(ij of rowj from yow i.
_Eij I ¢ exchmge rows { ano{J'.
D't 4o divide all yows by -thelr pivots.

That s, +there is a matrix G such that CA =1

Therefore, B=G = A" ad A 15 nvertible.,

U_s (A is singular)

= Tf A does not have n pivots, elimination will lead 4o a zero row,
ie., thee is an Tavertible M such that a row of MA is zero.
I‘F Adl =1 s Poss;‘ble,, +hen M"}Cl = M

(MA) C=M

hasﬂ Zero row ;ms a Zero row

Henee M must have a zero row , which reaches a contridrction
sine M s Tovertible. Therefore, A s not invertible. g

@ Elimination = Fm_,‘l‘or‘izod‘i'on :A=L U
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Note E,, E; E *r':‘ﬁzllo:(
RN S
SA= LU i no row exohanje,s ave rel‘ufreal

2 | | | 0 2 /1
[4-60J=Ii2/0](0~?—2]
2 7 2 -l 41 0 0 |
A L U

We can further split L into

2 | | @0 0 [z 3
[o»&-zjz[o@o][olﬁj
0 o I 0 o (1) o 0 |

pivots
SA=LDU i n row exo‘vangcs are Ifel{uf"ﬁl{

2 | | | o O 2 o 0 ’J;_
[4+D]=[210J{0—80][01
-2 17 2 | 0o o | o ©

where L is a [ower— +ﬁan5ular matrix with 1'c on the 5{rﬂjona/<,
(which records  the S‘I‘eps o)[ e/imina\-é?on>
D is a a’iqaonal matrix with pivo-l-s on -he d;‘a\ onal.
L i an upper— -}riangu'ar otrix with 1's on e c(l‘qjonaf.

Chin If A= L O U ad A=LPUs, whee the L's are [ower- riangular
with unid oh'ajonal gy the L/s are urper—-l'r?anjular- with unit diasoml, and the

D' are a’faﬂom matrices with no zeros on -the dtajona] g then
L—,": 2 D,"‘-D:.,U‘:‘Uz_.

Vr/wf Exerdise.

¢

J



