
 
Lecture 2 Yep EquationsMatrix equations
Previous lecture gegmejsskj.netmitatnvi.ewtoanstE
Today column point of view to an SLE
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From a machinelearningperspective columnsof A are
feature vectors Cectors that collect features that wemeasuredfor each animal
For instance height and weight µ
Collect data from N animals N featurevectors
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In general in features Cnn vector
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We can perform operations with vectors
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addition 4 1 4 te 3

AlgebraicpropertiesofIR bookp53parallellogram rule

Combining these two operations
Given vectors Ik Ea xp in IR and c op thevector
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is called a linear combination of k Up with weights c Cp
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a 12 a c vectorequation
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hey that is an SLE2,122

Every SLE can be written as a vector equation and the
other way around
Solving an SLE means investigating whether I can bewritten
as a linear combination of the columns of Acolumn point of view
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bijisfree parametric form
2 2 12 parametric vector form



Hence the solution set is 312We where we
i e Span u

any scalarmultipleof u
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any solution on this Lineis a Solution to these

Example as many solutions in R
Je 322 223 0
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Hence a solution is any linear combination of w and we

Spark we
So the solution set is a plane in R3
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Epammate hand msn.IEgtvectors as the product
Definition of A tekenbeet p Eengtrmvguts.AE
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more efficient Aef 3 Lit 7 8
We need columnsof A row entries of
Properties of the matrix vectorproduct p 65

Three things with the same solution set

the SLE with augmented matrix a.az En b
the vectorequation 34 a dr Art en an D
the matrix equation a a En b Az

Example A
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The SLE is consistent iff by 2b 0
Forexample the SLE is inconsistent if b L

consistent if b
4 equivalentstatements
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