
 

Odds Ends
Def the rank of a matrix as the numberof prob

Need REF to compute

For an mxn matrix of rank in
full column rank r n

full new rank r m

invertible r m n

Def The transpose of a matrix is what you get by
flipping over the diagonal

His 3 na't E
The news of A are the columns of AI

vice versa A B mxn AT B n xm

Rules for transposes
c LABIT ATH
cnn.nl Cnxp

cnxmxpfxdcp.FIFnxmT
G A invertible At invertible in which

case CAT t A JT
Checks AT A IT A AT Int In

3 Aft JIA
CATE Att
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C n

Def A matrix 5 is symmetric if s St
NB S is square

1 2 3Es f EE
tags A any matrix S ATA is symmetric

SE ATA ATA't _ATA S

l's 7 31 II I t EI
subspaces
Any matrix two spans
Span of columns or Solutions of Ax 0
when Ax b consistent Ghatsolutions looklike

To put these on the same footing we'll formalize
what we mean by linear space thru 0

Def A subset of IR is any collection of points
i 9

q
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Def A subspace of IR is a subset of IR
satisfying
1 If u u C V then utreV closed under addition
2 If uevancetR then caEV closedunder scalar x
3 O EV contains O

Qs which properties do those Sail
Fke Fat CVs catch

Any subspace Any span is

is a span a subspace

Eg V Gig xty x y c IR
l Xc y X 1yd Cx ya Xstya EV
sums x 1 Xz y 192 xctyo xz yd

lxi xgyityqlxctxdtly.tw EV
2 x grey e V ER

131 6 9
Hans cxxy

Conclusion is a subspace

Check V Spaa k 9



Eg V Solution set of Ax 0 5 112 Ax 03
l by cV means Ax 0 Ay 0

Alxty AxtAy 0 0 0 xtyEV
2 XEV celR know Ax 0

Alex c Ax c 0 0 exEV
3 A 0 0 OE V
Conclusion as a subspace

Def the null space of a matrix A is the solution
set of A x D

Nul A Exeter A o3
new picture

This is a subspace of LR n cols of A

Egs A LIE E to 1 EEE 3

EE Eh
NalCA Span IR

Eg f Span v over
l Xiv txzrstxzvzyyit yik s.gsVs C V
same X V txzrs.tl zV3 yittYzVzs yzV3

CxctyDYtCxstyslvi lxstys vs EV
2 x Vat xzktxs.rs C V CE R
cfxiktxzktxzrd kxdvi cexdrztkx.su



C No I Iz z z s c c l C a al C s g V
3 O ON 0kt Ou EV
Conclusion is a subspace

This shows a span is a subspace

Def the column space of a matrix A is the
span of the columns of A
Col A betRm Axis is consistent

Axs RT acoluma picture
This is a subspace of Rm m roues

Es Coll E Span E i F I
Don't say span of a matrix or subspace of
a matrix there are 72 of them


