Linear Algebra Toolkit

1of 2

i

T

© 2000-
P. Bogacki

http://www.math.odu.edu/~bogacki/cgi-bin/lat.cgi

Transforming a
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TRANSFORMING MATRIX TO THE REDUCED ROW ECHELON FORM

A -

Row

Operation

1:

Row

Operation

2:

Row

Operation

3:

Row

Operation

4.

1 3 0 5 1 -3 0
| add 1 times the 1st row to
1152 | the 2nd row 0 -2 5
0 1 1 0 1 1
, 11 3 0 5
5 0 5 5 .7
2 5 7 multiply the 2nd row by -1/240 1 — —
01 1 o
[1 3 0 5
1 -3 0 5 5 7
D -7 | add -1 times the 2nd row to 0 1 ——
o 1 —— | 2 2
9 2 the 3rd row ;
: 7 7
01 1 0 0 0 — —
2 2
1 3 0 5 -
5 7 1 3 0 5
o 1 —— 5 -7
2 2 | multiply the 3rd row by 2/7 {0 1 ——
B | 2 2
0O 0 —— 0O 0 1 1
2 2

06/30/2010 01:29 PM



Linear Algebra Toolkit

20f 2

Row

Operation

5:

Row

Operation

6:

1 3 0 5
5 -7
0 1 — —
2 2
0 0 1 1
1 3 0 5
0 1 0 -1
0 0 1 1

http://www.math.odu.edu/~bogacki/c gi-bin/lat.cgi

{1 -3 0 5
.| add 5/2 times the 3rd row = 0 0 -1
| to the 2nd row :

? 0O O 1
0 2
| add 3 times the 2nd row to 0 1
:| the 1st row i
: 0 o0 1
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Transforming a

matrix to
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TRANSFORMING MATRIX TO THE REDUCED ROW ECHELON FORM

A‘z."

Row |6 18 4 20
Operation | -1 -3 8 4 3
1: |5 15 9 11
f
|
-2 10 ’
Sow ' P55
Operation !
2: |1 3 8 4 |
5 15 -9 11 |
2 10 |
1 3 — —
Row i 3 3
Operation | 22 22
3: 1o 0o ——
3 3
5 15 -9 11
Row : -2 10 |
Operation | 1 3 — —
4: 3 3

multiply the 1st row by
1/6

add 1 times the 1st row
to the 2nd row

| add -5 times the 1st

row to the 3rd row

_ multiply the 2nd row
| by 3/22

| 2 10
11 3 ——
3 3
|1 -3 8 4
15 15 9 11
2 10
11 3 ——
3 3
22 22
10 0 — —
3 3
15 15 -9 11
2 10
11 3 — —
3 3
22 22
10 0 — —
3
17 -17
0 0 — —
3 3
2 10
1 3 — —
3 3
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22 22
00— — oo 1 1
3 17 17
A7 17 lo 0o ——
0 0 — — | 3 3
3 3 ; -
2 10
1 3 — — | 2 10
3 3 l1 3 — —
o ion | 0 o 1 1 ||add17/3 timesthe2nd | 3 3
p : | row to the 3rd row ;
3: 17 17 | 100 1 1
lo 0 — — 1o o o o
3 3 |
-2 10
1 3 —— | 1 3 0 4
Row R 3 3 | add 2/3 times the 2nd row to | .
Operation | the 1 10 0 1 1
6: o o 1 1 [thelstrow %
; oo o0 o
0 0 0
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TRANSFORMING MATRIX TO THE REDUCED ROW ECHELON FORM

0y

A
€
O

~n

A@f
Row {12 1 4 2 1 4
o t 0 1 -1 1 /| add -1 times the 1st row to 0 1 -1 1
1‘pera on i | the 3rd row x
: |1 0 3 0 f 2 2 4
l1 2 1 2 1 2 1 4
(I;OW tion 0 1 -1 1 | add 2 times the 2nd row to 1o 1 4 1
z'pera ° j: /| the 3rd row
: 0 2 2 -4 |o o o =2
|
Row | 2 1 4 % 11 2 1 4
Operation | 1 -1 1 |multiplythe3rdrowby-1/2] 0 1 -1 1
3: ‘ 0 0 -2 10 0 0 1
1 2 1 4 l1 2 1 4
Row | add -1 times the 3rd row to
Operation | 0 1 -1 1 | 0 -1 0
1: \{ the 2nd row
) [0 0 0 1 10 0 0 1
2 1 4 1 2 1
Row f | add -4 times the 3rd row to |
Operation | 0 1 -1 O 10 -1
5. ; the 1st row
: 0O 0 0 1 0 0 O
112 1 o 1 0 3
gow ti add -2 times the 2nd rowto
G.pera lon 01 -1 0 | the 1st row 01 -1 0
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Transforming a
matrix to
T reduced row
rrs . €Chelon form

g

~DD

A
€
o

TRANSFORMING MATRIX TO THE REDUCED ROW ECHELON FORM

Row Ah*f‘g 1 2 3 10 . 11 2 3 10
. : | add -2 times the 1st row to | ‘
Operation | 2 4 6 20 | : 0 0 .
1: : | the 2nd row | ~
) {3 6 9 30 3 6 9 30
1 2 3 10 1 2 3 10 -
Row . : | add -3 times the 1st row to | ;
Operation | 0 0 0 O 10 0
3. 5 | the 3rd row
: {3 6 9 30 | 5 0O 0 0 O |
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Transforming a
™ matrix to
thr reduced row
roes . €Chelon form |,

TRANSFORMING MATRIX TO THE REDUCED ROW ECHELON FORM

A
€
o

g

Aﬁ': z 3 22
Operation 5 -4 7 20 ; multiply the 1st row by 1/5 5 5
<' 9 -2 15
~ 3 22
3 22 1 —m ——— |
11 — — 5 5 5
Row : . g
Operation | 5 5 621(111(; l:Oi;lvmes the 1st row to the | 47 188
2: [ -4 7 20 O — —
|9 2 15 > 5
9 -2 15
; | 3 22
' 3 22 | ] — —
|1 —— 5 5
5 5
Row Qi 47 188
Operation | 47 188 | ?}(113 S?dtlrl(l)l\?vs the 1st row to 0 — —
3: 0o — —— ; 5 5
|0 37 123
9 -2 15 | O — ——
‘ - 5 5
Row 3 22 E 3 22
Operation | 1 , . E I;}li%;llply the 2nd row by |1
4 5 5 5 5
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47 188
0 — —— 0 1 4
> 9 37 -123
-37 -123 0 — ——
0o — — 5 5
5 5
3 22 !
1 — — 3 22
5 5 1 — —
Row . add 37/5 times the 2nd row to 5 5
Operation | 0 1 4
5. the 3rd row 01 4
’ -37 -123
O — — 0O 0 5
5 5
3 22 3 22
Row - 'S s
Operation multiply the 3rd row by 1/5
6: 10 1 4 0O 1 4
0 5 0 0 1
3 22 3 22
Row I 1 ——
. 5 5 add -4 times the 3rd row to the 2nd 5 5
Operation row :
7: {0 1 4 0 1 0 .
o o 1 o0 1 |
s
3 22 ; 3 @
V= [1— o0
Row . 5 5 add -22/5 times the 3rd row to the 5
Operation ¢ 1st row g ;
8: 0O 1 o0 0O 1 0
0 0 1 10 0 1
1——*—-—.__._._.._‘
Row 3 | add -3/5 times the 2nd rowtothe ist | 1 O 0
Operation | 1 __ 0 | % i
o: | Fow
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Iransforming a
matrix to
T reduced row
rnas . €Chelon form

TRANSFORMING MATRIX TO THE REDUCED ROW ECHELON FORM

ROWA8;1243§ 11 2 3
. | add 1 times the 1st row to ;
Operation | 0 1 2 1 | the 3rd row (0 1 2 1
1: 11 3 6 2 |o 5 10 5
1 2 3 11 2 3
Row . | | add -5 times the 2nd row to
Operation | 0 1 2 | the 3rd row | 1 2 ;
2: lo 5 10 5 |00 0 0
2 4 3 ! 0 1
Row | add -2 times the 2nd row to the ;
Operation | 2 1 15t row 0 2 1
3: 1000 0 0 0
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TRANSFORMING MATRIX TO THE REDUCED ROW ECHELON FORM

Ae | 19 1
? - —_——
Operation | 6 4 8 1 || multiply the 1st row by -1/8
1: A 0 4 -2 6 4 8 1
|4 0 4 -2
5 ] 1 9 -1
1 9 -1 ] — — —
11— 4 8 4
Row 4 8 4 || add -6 times the 1st row to
Operation the 2nd row 5 5 5
2: | 6 1 O —— —
§ 4 2 2 4 2
| | 4 0 4 -2
! 1 9 -1
1 9 -1 1 ———
|1 —— — 4 8 4 |
8 4
Row . add -4 times the 1st row to 5 5 5
Operation > 5 5 |the 3rd row 0O ———
3: lo ——— 2 4 2
' 2 4 2 1
4 -2 0 -1 — -1
2
Row 1 9 -1 : | 1 9 -1
Operation | 1 — — — Iznlléltlply the 2nd row by |1
4: | 4 8 4 | 4 8 4
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5 5 5 1
0 — — — 0 1 — 1
2 4 2 2
-1 -1
0 -1 — -1 0 -1 — -1
2 2
1 9 -1 ,}
1] — — — 1 9 -1
4 8 4 1 —— —
4 8 4
Row . 1 | add 1 times the 2nd row to ?
Operation | 0 1 — 1 the 3rd row 1 ‘
5: 2 01 — 1
1 2
O -1 — -1 0O 0 0 O
2
|1 9 4 1
|1 —— — 1 0 1 —
| 4 8 4 2
Row . add -1/4 times the 2nd row to
Operation | 1 the 1st row 1
6: lo 1 — 1 01 — 1
2 2
o o o0 o 00 0 0
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Transforming a
. matrix to
T reduced row
e €Chelon form

TRANSFORMING MATRIX TO THE REDUCED ROW ECHELON FORM

A
€
o

~Pn

‘AhEat

Operation | 0 2 1 | multiply the 1st row by 1/3 |
1: 2 3 4 3 , 0 2 1
— 3 2 3 4
7 |1 2 —
1 2 — 3
Row . 3 || add -2 times the 1st row to the 3rd | ,
Operation ; |10 2 1
; | row 3, ;
2: {0 2 1 9
| 2 4 1o 1 —
7| |12 —
1 2 — 3
Row | 3 | 1
Operation | 0 2 1 || multiply the 2nd row by 1/2 10 1 —
3: | 2 2]
0 -1 —. 2
3 |0 1 —
3
Row . 7 . 7
Operation | 1 2 — | add 1 times the 2nd row to the 3rd 11 2 — |
4: | 3 | 3
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10 1 — o 1 —
2| 2
2 | | 1
0 -1 —-—-a 10 0 —
3 2 §)
|1 2 — 7 1
Row ’ 1 | 3 ]
Operation | 0 1 — || multiply the 3rd row by -6 1
5: 2 0O 1 —
1 ?
10 0 — 0 0 1
6
7 | :
12— | 7
3 11 2 —
R i . ;
Og:ration 1 add -1/2 times the 3rd row to the 2nd 5 3
6: 0 1 — | oW 10 0
| 2 E
i 0 1.
{0 0 1 : :
7 i b
1 2 — 2 0 |
Row . |
Operation 3 ?(C)lv(\i; -7/3 times the 3rd row to the 1st 0 |
7: 0 1 O 1o o 1
0 0 1
1 2 0 | 0
Row . |
Operation | 0 1 0 :(c)i;lf -2 times the 2nd row to the 1st a 1
8:
: 0 0 1 1o o 1
i
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Transforming a

i 5?‘55 . matrix to
166t T reduced row
rromas . @chelon form .,

TRANSFORMING MATRIX TO THE REDUCED ROW ECHELON FORM

1of3

}\\F -3 5

2 3 6 2 5 1 — 3 1 —

2 2

ISOW ti ! 2 3 3 3 4 multiply the 1st |
1.pera ton !4 6 9 5 9 || rowby1/2 2 3 3 3 4
23 3 4 1 4 -6 9 5 9

‘ 2 3 3 4 1

-3 5 3 5

1 — 3 1 — 1 — 3 1 —.

2 2

gow i add 2 times the 1st
}pera o2 3 -3 -3 4 lrowtothe2ndrow || 0 0 3 -1 1
' 4 6 9 5 9 4 6 9 5 9
2 3 3 -4 1 2 3 3 4 1

3 5 3 5

1 — 3 1 — 1 — 3 1 —

Row | 2 || add -4 times the 2 2
Operation | ¢ g 3 .1 1 || 1strow tothe 3rd 0 0 3 -1 1 °
3: row
4 6 9 5 9 O 0 -3 1 -1 °

2 3 4 1 2 3 3 4 1

x -3 5 -3 5

Row 1 1 — 3 1 — | add 2 times the 1 — 3 1 —
Operation | 2 |l 1st row to the 4th 9) 2
& 0 3 -1 1 |V 0 0 3 -1 1
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o 0o 3 1 11 oo 3 1 1
2 3 3 4 1| 10 0 9 2 6
, ] -3 5
-3 5 1 — 3 1 —
|1 — 3 1 — 2 2
Row 3 2 2 . |
. multiply the 2nd -1 1
Operation | 0 0 3 -1 1 | owby1/3 oo 1 ——
lo o 3 1 1| g
5 0 0 9 2 6 |
|3 5 3 5
[1— 3 1 — 1 — 3 1 — |
2 2 2 2
Row e -1 1 !| add 3 times the 2nd 101
Operation | ¢ ¢ 1 — — row to the 3rd row 0 0 1 ——
6: 3 3 3 3
| 0 -3 1 -1 | 0 0 0 0
| 9 2 6 ‘ 2 6
|3 5 | 3 5
1 — 3 1 — 1 — 3 1 —|
2 2 2 2
Row -1 1 [ add -9 times the 2nd -1 1
Operation | o o 1 — — row to the 4th row 0 0 1 ——
7 3 3 3 3
10 0 0 0 0 0 0 0 .
l]o 0o 9 2 6! 10 0 1 3.
- 5 | -3 5
1 — 3 1 — 11— 3 1 —,
gow tion | 2 2 || interchange the 3rd | 2 2
peration row and the 4th row !
8: ‘ -1 01 ; 101
o o 1 __ 10 0 1
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Operation

9.

Row

i
i

i

—_

owwl,;

oww]n—-\mlm

add 1/3 times the 3rd
row to the 2nd row

Operation

10:

Row

add -1 times the 3rd

row to the 1st row

Operation

11:

owwl#wl.'_;

add -3 times the 2nd
row to the 1st row

3
0 0 0
| 3 5
11— 3 1 —
2 2
4
| 0 0 —
3
0 3
0 0 0
11— 3 o0
2

o
owwl#wl.'_\

o

owwl»{swl{o
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