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Column Correspondence
Theorem

RREF
A=[a; - au]| >R =[ry - T3]

|f a; is a linear rj is a linear combination of the

combination of |:> corresponding columns of R with
other columns of A the same coefficients

a; is a linear combination of the Ii rj is a linear

corresponding columns of A <: combination of
with the same coefficients other columns of R

a; = 3a;-2a, r3 = 3r-2r,



Column Correspondence
Theorem - Example

a; a, a3 a, a; 4ag rp r, r; r,
1121 -1 2 1 2 1112
~111-21 1 2 3 6 R_oo
2114 -3 2 0 3 1ol o
—3J1=6) 2 0 3 9 10]0

a, = 2a, < >




Column Correspondence
Theorem - Example

a, a, a; a; a; ag r, r,r; r, rc
(1) 2 —1[2f1) 21 112 o [olf=1
1 =2 1 |2ll3] 6 olo 11lollo
A=11a1 4 Z3l2llol3 ] Z=1lolo o1l
3] -6 2 |ofl3]9 1o fo ofoflo




B =

Column Correspondence
Theorem — Reason 1

Elementary row operations A% column BRI

a, +a, = asz
6 9 15 row 3 —row 1

9 2 11 9 d1+d2‘1d53
8 0 8]

3 -7 —4

Switch rows
1and 3 A=

b1+b2=b3 ;
9 2 11 row1x2@ D =
8 0 8

6 9 15 C1+C; =C3
12 18 30
C =18 0 8

9 2 11




Column Correspondence
Theorem — Reason 2

* Basic concept

RREF
T 2 0 o:F1T =5
0 0 1 0J:f0 -3
0 0 0 1ffj1 2
0 0 0 0/:{0 0

== RREF . NUFER



Column Correspondence
Theorem — Reason 2

* Basic concept RREE

Augmented Matrix: [A b] E—— [R b’]

. _ RREF
Coefficient Matrix: A ) R
A R
11 2 -1 2 1]2] 1 2 0 0 —1[-5]
-1 -2 1 2 316 001 0 0|3
2 4 =3 2 03 00 0 1 1|2
[-3 -6 2 0 3|9 10000 010
[A D] (R b']




Column Correspondence
Theorem — Reason 2

e The RREF of matrix A is R
Ax = b and Rx = b have

the same solution set?

* The RREF of augmented matrix [A blis[R b']
Ax = b and Rx = b’ have
the same solution set

e The RREF of matrix A is R

Ax = 0 and Rx = 0 have
the same solution set « thenb' = 0.




Column Correspondence

Theorem — Reason 2

* The RREF of matrix Ais R, Ax = 0 and Rx = 0 have
the same solution set

CEl
1
—1
4= 2
-3
a, = 2a,

CD)
2
—2

a; a, Ay ag
-1 2 1 2

OO OO K

rb rrr r I

0 —1 -5

0O 0 =3

1 1 2

0 0 0
r, =2ry

b
¢ -2r+r,=0



Column Correspondence
Theorem — Reason 2

* The RREF of matrix Ais R, Ax = 0 and Rx = 0 have
the same solution set

al az a3 a4 85 36 rl rz r3 I'4 r5 r6
1 2 -1 2 1 2 1 2 0 0 —-1 =5 ]
1 -2 1 2 3 6 0010 0 =3
A=l 9 4 3903 % o001 1 2
-3 6 2 0 3 9 0000 0 0
1 -1 -

a. = —a.+a e = —r +r
At Ax=0 |0 Rx=0 |0 Al
s |0 |0 U
a,-a,+a;=0 {mmm) _11 ) _11 @ riryHrs=0

0 L 0



How about Rows?

* Are there row correspondence theorem? NO

1 2 -1 2 1 2
-1 -2 1 2 3 6
A= 2 4 -3 2 0 3
-3 -6 2 0 3 9
_a711 i
T
A= az —;
as
i a, —._

|
o O O =

O O O

o O = O

o= O O

—1

0
1

0

—5
-3
2
0




