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① for all n - vectors x. y and constants 2. P

f- Caxt By )= of t Bfcy ) Jaka .

Superposition
or

, equivalently

② fCx7= Ax for some mxn matrix A

AsinCh2_ : Lots of things are called

linear that are actually affine .

def : f Cx) : IRL IRM is if

f- G) = A X t b for some mxn matrix

A and some m - vector b

Ed f : IR
"
-71132 defined as fcx , ,Xz,xz,x4 ) = (2×2,113+2)

• f not linear : X= ( I
,

I
,

I
,
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, y =

0,2=2
, B=0

f ( axtBy)=f( 2,233) = C 4,4 )Y% (
af xp fly ) = 2 fly !D= 2 ( 2,3 ) = C 4,6 )



if f : IR
"
-71132 defined as fcx , ,×z,xz,x4)= (2×2,113+2)

Show f is affine by finding A  and b
.

A -
- fooI?:] b -

- if:]

• It is a fact that if fcx ) is affine
,

superposition holds in the special case

where at B=0 .

PI : Sppse fCx7= Axtb
,

x
, y arbitrary

d. B constants s -
t . a tB=l

.

Then f Catt By ) = A Caxtpy) t b 1
r

= a Axt PAY t Cat B) b

= a Ax tab t Bayt Bb
=L C Axtb ) t PCA ytb )

= Lfa ) tf fly ) V



Use the previous fact to show

f ( X , ,
Xz ) = CX

, Xz ,

Xz
) is not affine .

Strategy Find coynter- example .
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y = do , o )
a = 43 ] at = I
B = 43

flax t By) -
- f ( Ks
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'b) = ( I , } )
a flatPf ly ) = If ( I

, D= Is ( I
,
1) = ( I , 's)


