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A NON-homogeneous system of LINEAR equations

r/a:) Exactly one solution.

b.) Infinite number of solutions

c.) No solutions

A system of equations is Ax = b is homogeneous if b = 0.

A homogeneous system of LINEAR equations can have

—
a.) Exactly one solution (x = 0) A X =0
D
b.) Infinite number of solutions Af)\ =0

(including, of course, x = 0):

the following systems of equations:

1 2 3 X1 0
7 8 9 X3 0

{123;{:1 OW 1 2 3 T 2
@456 x2:39456 2o | = |5
17 8 9] [ 0 | 7 8 9| |3 8



I
1 2 310 0 2
4 5 610 3 5
7 8 910 0 8
\LRQ—'—’lRl%RQ. 33—731633
1 2 3] 0 o 2
0 -3 —-6| 0 3 -3
0 -6 —12 |2 0 -6
L By — 26 —» Ra
A 8 €
0 0 2
0 3 -3 &=
0 C6) 0

J already know sol’'n to

1 2 3

0 =35> -6

0 0 0
v —;RQ — Ry

2
-3
0
—
Rl — 2R2 — Rl

system b.




non Aomeg sy



&/
Note that A(i(/—F y) = Ax + Ay and A(cx) = cAx
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7 Defiimetrho=setmaf vectors {ai,as, ..., 8w IS :“
Winearly independen# if and only if the equa-
tion €187 & Codn + ... + cpan = 0 has only thé“ew,,

trivial solution.
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span{vi,va, ..., vy } = the set of all linear combinations,
C1V1+CaVa+...+c, vy, of the vectorsin {vy,va, ..., vy}

= the hyperplane containing the vectors vi,vsg, ..., vpn
anchored at b =0

= the hyperplane containing the points 0,vy,va, ..., vy

Lot 4 -

_bisin span{ay,...a,} if and only if/Az = b has at least

oneé solution.
/-’_

span{aq, ..., ant = R” if and only if Az = b has at least
’ one solution for every b

L(leading entry in every row).

[aj...an], where the a; are k-vectors.
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{ay,...,an} is linearly independent if and only if
Ax = 0 has exactly onc so%u%on

@Not in every columivof echelon form of coeffi-
cient matrix A).

{a1,...,an} is linearly degendent if and only if

I Ax =0 has an i ite number of solutions.
\ (at leastQne free variable

Thm: Let S = {ay,as,...,an} be a set of vectors
in R*. Then S is linearly dependent if and only
if the vector equation ¢ia; +cgas+...+cpan =0
B\as an infinite number of solutions.

1 4 5
20,15, 7 linearly independent?
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has an infinite number of solutions
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or equivE;ie]IltiYa(g) [;1] ) {j] . [8]

or equivalently,

or alternatively,

3 vectors in R? cannot be linearly independent.
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