MTH 261 — Mr. Simonds’ class

Definitions and a Theorem

A homogeneous system of equations is a system that can be written in the form 4x=0 .

Every homogeneous system of equations has at least one solution (0 ); O is called the trivial solution to
a homogeneous system of equations. Any other solution to a homogenous system of equations is called

a nontrivial solution.
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Determine whether or not each of the following is a homogenous system of equations.
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Example

Compare the solution set from the last example with the solution set to the nonhomogenous system
[2 -3 7 X 9
-3 1 -7ilx|=[-10

|4 0 8% [12

f 0 ' ¥, $1xy =3
\ - XY Z_,
; )‘v) S ‘(+\ § ’)(7« 3
)/L " § RrIII 7 o =0
S R
><l
Xy
X3
£ y—JfJL
~ S SO 2
NnoFe lL!J Th 5P
S o head
0—/’ v evtord L\e“ J$ 07[ 71/1""
Lo oy oS3t
— No o~ €N
,,Lﬂ jdﬂ&”‘ O Ty \\mc‘
. I resp edtvd
9 Koens oCe av r )
‘Fl\u L\omo\jmx-l_u) f“r““
ﬂ . . #"N (?45
Colohos 13 (—2
Y=dv / |
J
,\.\I\omo PR EY] J-/U’L 2 /
" 75 —( s Otk
s ,)?\_ é -”%V“ ' /0/‘\031.\'\)03 fjJLG'\J -;./ e
Ohere T 158 any one Co1Y A=a . U Fle Span o N
l/l\eJc uau*od C4- l0@

7{ 3 S JJ‘C’\S
( e NoAa )ﬂor\\sj e novV 7 » /J__ 7:06/
Coluke < o SA;f’L o1 (,db 0. THh

% LO'\D cHo’S g'\"/”*.on'

Homogenous Systgms/Linear Independe%ce S@c rons 5 and 1.7]|3
,_g‘ 7)/Z»zz \(L J’



MTH 261 — Mr. Simonds’ class

Example
Compare and contrast the solution sets to the homogenous system {3.\'1 —12x, —6x; =0 and the

nonhomogenous system {3 X —12x, =6x; =-15.
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Linear Independence vs. Linear Dependence

The set of vectors { ¥, 7,..... ¥, | is said to be linearly independent if and only if the only solution
to the equation ¢; ¥, + ¢, ¥y +---+¢, 7V, = 0is ¢ =¢, =---¢, =0. The setis said to be linearly

dependent if there is a nontrivial solution to the equation ¢; l_:l +c, \_:: +---+c, \_:n =0.
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Example

a
Determine the values of @ that make the column vectorsof | 3  a linearly independent.
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row.

A bevy of facts

M S -f’ln.

Aunber

*  Aset of vectors containing more than 72 vectors from R” must be linearly dependent.

* Aset of two vectors is linearly dependent if and only if one of the vectors can be written as a scalar
multiple of the other vector. {\,« s 0«‘\7 rpplie fo st il Feod Vedker,

% A set of # vectors from R” span R" if and only if the set is linearly independent.

e If 4 is an m x n matrix, then the columns of 4 span R™ if and only if 4 has a pivot position in every

a’L iU A~J a8 Yl Av e Ve r‘ colvmag.

Example

Prove the second fact found in the box above.
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Example
2 1

Consider the set 1 .[-8 . Explain why the set cannot possibly span R, Afterwards, add a
—4 3

P ree gect=S

vector to the set so that it does span R,
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