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Subspaces associatedwithamatrix

def Let A be an men matrix

The row space of A is the subspace row A ofIR spannedby rows of A
The column space of A isthe subspace cel A ofIR spannedby columns of A

Remark al A vectorsoftheform AI Ie IR
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c describe row A and al A
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The If is now equivalent to B then rov A ro

def Let A be an men matrix The nuttspace of A is the set of solutions
of the homogeneouseq AR E It is denoted null A

null A is a subspace of IR

E A I I is E I in nullCA

SI AE I 1 41 18 5 so E e null A

def A basfrasubspaceSoflR is a setof vectors in S that
1 spans S and

2 is linearly independent

Ex standard unit vectors é set in IR et it place

span IR Y Xie e then

are lin indep
E se is a basis for IR the standard basis
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so any vector in S is a lie comb of just in
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row A I row R spanned by nonzero rows of R i they are tinindepsince A and R row equivalent duetostaircasepattern
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Sol null A set of solutions of AX 0 compute by GaussJordan
elimination
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To find abastfulla solve RI 0 for leading vars in terms of
free vars Write the generalsol as a lion comb of vectors vi vi withparameters

freevars free vars
These hrma basis for null A
Dimension

Basistheremlet S be a subspace of IR Thenany twobasesfor S
have the same number of vectors

def If S is a subspace of IR thenumber of vectors in a basis forS
is called the dimension of S Notation dims

Ex IR has a basis ftp 1dimlRn n


