6.5 Homogeneous Systems

- EXAMPLE 6 from Lectureon 6.2 (Example 8
. 246)

Let A bean m x n matrix.

— .
W = {7 | AX = 0 rm} IS asubspace of R"
called

. —
e the solution space of AX = 0 gn,or
e thenull space of A.

dim(null space of A) =nullity A
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EXAMPLE 1
Find abasisfor W = {X | AX = 0} where

(12031 )
23031
A=| 11221
3506 2
23252

The augmented matrix of the homogeneous
system has the reduced row echelon form

(100 -3 -1]0)
010 3 10
001 1 4]0
000 0 0O
L 000 0 0]0

The solution:
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X4 = S(arbitrary)
Xs =t (arbitrary)

X1 =3+t

Xo = =3s—t
P §

X3 S 2t

can be expressed in a vector form:

/xl\ /3S+t\

X2 -3s—t
X3 — —S—%t
X4 S
%) Ut
(3 [ 1)
-3 -1
=s| -1 [+t -3
1 0)
.0/ U1 )
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The vectors Vi = (3,-3,-1,1,0) and
V2 = (1,-1,-1,0,0)

e gspan Wand

e arelinearly independent.

Therefore, {Vf, V2>} formsabasisfor W.
Thenullity of Ais2.
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- P. 277: Procedure for finding abasis for the
solution space of a homogeneous system

%
AX = 0.
e Solvethe given system using Gauss-Jordan
reduction.
 |f the solution isunique

X =0

then the solution space is{ 6>} and has
dimension O.

 |f some of the unknowns have arbitrary
values sy, ..., Sp (Since the corresponding
columns in the reduced row echelon form do
not contain leading entries), then express the
solution as

— —
X = S1Vq + SpV + e + oV

In this case, { V1, V3, Vp>} forms abasis for
the solution space. The space has dimension

P.

- Example 1 p.278
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