











































































































Matrix mxn m of rows n ofcols

tableof numbers real

vector in IR is my1 matrix

Define matrix vector product linearcombof aIs inmatrix

I Elf iliftility p't's
R fi I fi
p 3

Am yfµ
linearcomb ofcols of A using weights from8

Problem from yesterday

1A Is

fIf
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stuff fig

can be seen in other lights
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1C Do weights X Xz X exist so that

x II I tx.fi tx.fj1 II
ID

fit
Note IA ID all the same problem
Method to solve GE
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echelonform

e rm In each row first nonzero entry called a pivot7
appears

further to the right than in precedingrows














































































































Counterpart

X 13X t z 43
2 meaningfulconstraints

r t 2
3o nottoohelpful buttrue

variables corresp to freedoms

gas
c constraints

Take as free any
112

solvefor x X pivotvows in terms of the free var X

Xz 5 2x

X Xz EgXz

z 5 2 3 x
2
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Iz Zzx tgXz I

Goal was to find weights kz 4 arrangedin vector I

I 1 I L's x fit
where X is any R














































































































Expect
You can describe sequence of EROS leading to echelonform

In practice you'll employ a
calculator button RREF

RREF reduced row echelonform

echelon form t additional
requirements

all pivots I
each pivot ad has just one nonzeroentry

RREF for our augmented matrix

lo L L S

free long IR

5 2x like earlier

l X like before but easier

A possible result in RREF is thefollowing augmented column is pivotcolumn

0
I

boildown to one that
cannot be met

V

1 nonsense Nosotton







Some conclusions:


Can figure out which are pivot columns from either (row) echelon form or RREF
•
If there is an augmented column which is a pivot column, then the problem is inconsistent (has no •
solutions)

If there is an augmented column and it is not a pivot column, the problem is consistent (has at least •
one solution)

If there is a free column among those to the left of the augmentation bar and the problem is •
consistent, then there are infinitely many solutions.

If there are no free columns among those to the left of the augmentation bar and the problem is •
consistent, then there is exactly one solution (at least one choice of weights).  This situation can arise 
only in the case where the number of variables matches the number of equations---that is, it is 
necessary for the number of variables n to match the number of equations m.  But m=n is not a 
sufficient condition for there to be exactly one solution, as it is possible for one or more of the 
variables to be free (as occurred in today's class example).



