
 

Linear Superposition

We're familiar with the problem

0 Ax sb
where A and b are given we then
seek a solution x Weknow x can

be found if B E span columnsofA

Let's think of 0 as

b Ax
whichsaysthat b is a linearcombination

of the columnsof A x represents the
coefficients or coordinates pls
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him ofcolumn
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The map x Ax is linearwhichmeans

that it is closedunder addition
andscalar

multiplication
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Avectorspacewest have a zero element

It musthave an additive inverse
Vt W s if w V E
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ATransformation T V W is a transformation

fromvectorspace V to W

If T is a lineytransformation
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Abeertransformation canbecarriedout via

a matrix
Linearsuperposition theeffectof Ten
two vectors is the sane as the sum of

T applied to eachvector i
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exampleof a lineartransformation
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linear superposition
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There's a sense inwhich we thinkof Pz as

beingthe same as 1124 wesayB is
isomorphic to 112 samevectorproperties
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TheVanderwoude Matrix is an mainmatrix
of constant entries
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It arises in polynomialinterpolation

polynomialapproximation
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Wewill think of matrixmatrixmultiplicatu
as representingeach column of B as

a brew combination of column of A
Take bz the2nd column of B
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so we think of Bs AC as representing n
matrix vector products

iiiiiT l lEi ti
Inindexform

m

b s Agr sEcujanksi


