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° Review Nathan H ) as F- vs

• Define matrix product
Matin ,

p
CF ) × Matpxn (F)→ Matmark )

•

Properties of matrix product

Recall Mat
man
(F) = { man matrices with entries in Ff

.

For A E Matina CE ) , write Aig or Aig for the

entry of A in row i
,
column j

:
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Matmxntt ) carries a linear structure with
"

coordinatewise
"

add '

n and scalar multi :

(AtB)
ij
⇐ Aij + Bij

HA)
ij X Aij .

Defy for Ae Mating. CF ) , Be Hatpin ft ) , the
matrix product AB is the mxn matrix with entries

P

(AB) ;;
= [ Air By. The

"

dot product
" of

Kei
i-th row of A

,

j - th columnof B
⇐

c : : :X's :) -- e: : )
2×3 ' 3×2 2×2

Herr G =

"

dot product
"

of Cl ,0,21 , (o, -1,3 )

= I . O t O . L- l) t 2.3
.

Prof For Ae Matan CF ), BeMatar (F) , X EF

Cl) X (AB) = GA ) B = A LIB )

(H (AB) C = A CBC) theMatas (F )



131 A- (Btc) = AB t AC tf CE Matar (F )

14 ) (CtD) A = CA t DA tf c.D c- Matron CF )

Ffof Fix Ce Matres (F) . Then

G-CBC)) = E.
,

Aok 1134g.

= Aik Fleece; )
=£

,
EE

,

Air (Bkecej )

-

- EE
,

AihlBkecej )

= EE
,
E. (Ain Burke;

=§
,

tihbnelcej
= LAB)ieCej
= HAB) c)

is
.

.



Ry Matrix mutt 'm is not commutative ingen
't

.

(a) Dimensions don't match for non -square
matrices

,
in which case product is not

even defined !

(b) Even in square case
,

c : :X: l: it
e. ill : : ) -- lo. :) .

TPI Find all A c- Mata, tf) such that

FB E Matza (F) , AB --BA
.

Soth ( Ibd) ( g th ) . ( aetbg
af tbh

cetdg cftdh )
(g- th ) ( Ibd ) = (

act of be tdf

agt ch bgtdh )

so need a,b , c.d suck that

aetbg = aetef , aftbh -- betdf

cetdg - agrch , cftdh - bgtdh



for all e.bg, he F. Thus by --of and taking
g-
- f -- I implies b -- c

.

If f--O
, get bh -- be

Ah
,
a c-F

,
so we must haveb=

But now at df tf EF
,
so

.

Check at ( f Oa ) does indeed commute fat F.

so those "

constant idiagonal
"

matrices constitute

the
"

center
"

of Matza (Fl .
(
fancy name for matrices commuting
with all others

Preview A linear trans fit
"
→ Fm is determined

no Hei -- fa:'m) , Hei I . Kent

The matrix (¥, . . . feeling ) is a
"

code
"

for f
.

Given g : Fm→ Fr
,

the matrix product

( geed - . - glam))( fled . -
- fkn) )



is equal to the
"

code
"

for goof : Fn → Fr
.

(we will prove this later , but you can try to do it

yourself now ! )

No wonder matrix melt 'n is associative :

so is composition of linear transformations !


