


Checking Independence

1] [ 1 1 1 Linear independent
S = 21,101,141, 2 or not?
L) L1y 1] [3]

A set of nvectors{a,, a,, ..., a,}is linear dependent

Given a vector set, {a;, a,, ..., a,}, if there exists any a; that is
a linear combination of other vectors

Given a vector set, {a,, a,, ..., a,.}, there exists scalars x;, x,,
..., X,, that are , such that x;a; + x,a,+ -+ + x,a,

=0. .
= (0 have non-zero solution




Checking Independence

1] [ 1 1] 1 Linear independent
= 2,10 |, 41],] 2 or not?
1 1 1 3
G4t 4 i,

= (0 have non-zero
solution or not
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Checking Independence
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Checking Independence

1 1 1 1 Linear independent
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A set of nvectors{a,, a,, ..., a,}is linear dependent

Given a vector set, {a;, a,, ..., a,}, if there exists any a; that is
a linear combination of other vectors

matrix A

Given a vector set, {a,, a,, ..., a,,}, there exists scalars x4, x>,
..., X,, that are , such that x;a; + x,a,+ -+ + x,a,

vector x

= (0 have non-zero solution



Column Correspondence

Theorem
ans Leading entries
11 2 |[—=1/l2 (|1 2] (1) 2 0 —1 =5
“1| =2 1|23 6| L_|00 0 -3
2 4 | =312 |10 3 0 0 0 1 2
-3 -6]2(0|3 9] 0000 0 0 |
linear linear
independent independent

The pivot columns are linear independent.



Column Correspondence
Theorem

pivot columns

1 2 | —=1|12 |1 2
—1-2111[2 1|3 6
2 4 | =312 (0 3
-3 -6 21013 9
a, = 2a,
a:; = —a;+a,

ag = —5a;—3a3+2a,

Leading entries

2 0 -1
0 O 0
0O 0 O 1
O 0 0 0 O
r, = 2ry
rs = —r;+r,

re = —5r;—3r;+2r,

-5 ]
—3
2
0

The non-pivot columns are the linear combination of the

previous pivot columns.




Independent

Dependent

All columns are f

independent

The column is the linear
combination of left pivot column.

Every column is a f
pivot column If a column is not pivot

Every column in
RREF(A) is standard

vector.




Independent

3X3
k k 3
All columns are
independent * ok %
k k 3
Columns are linear
Every column is a independent

pivot column
RREF 1

Every column in . .
RREF(A) is standard | ent.|ty
vector. matrix




Independent

All columns are
independent

4

Every column is a
pivot column

Every column in
RREF(A) is standard

vector.
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4X3
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Columns are linear

independent

RREF 1

-

|



Independent

All columns are
independent

Every column is a
pivot column

Every column in
RREF(A) is standard

vector.

Co

3X4
ko ok x ok
*x k% *]

Lk X X *

umns are Iinex
independent

RREFI Cfsmnot be a
lplvot column




Independent E ﬂ

\ dependent
NBEAW 7 - BOEAE
* * * *
— The columns are
* * * *
* dependent
* * * *
(RZ R AY)
1] 1] [1] [1] Dependent or
S = 20,10, 4],] 2 Independent?
Ll Lt L] L8 dependent

More than 3 vectors in R3 must be dependent.

More than m vectors in R™ must be dependent.



