RREF practice worksheet

Instructions: Find the reduced row echelon form of each of the following matrices

1.

-1 1
-1 0
0 —1
1 -2
2.
~1 1
~1 2
—3 2
3.
1 3 2 1
{2 -3 0 —2}
4. ] )
~1 -3
3 -3
-3 -3
- 2 O -
5. ] )
13
-1 3
30
. 1 _3_
6.
1 2 0
1 3 3
-1 0 -1
-30 0
7.
3 -3 2
—2 2 -2
2 1 1
301 1
8.
-1 1 0 1
—2 -3 -1 -2
3 -1 -2 -1
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1 -3 -1

-3 -2 -1
-3 -3
2 =3

-1 -2 2 ]

2 =2 =2
-3 0 1
1 1 1

1 -2 —3]

-2 3 1|

13 -3 -3
00 -2 2
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3 -3 =2
-2 1 1
-2 1 =2
-1 1 2
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Solutions:

1.

0 -1
-1 -2 |

R2<—R2+R1
Ry — R4+ Ry
R

0 -1
_O _3_

R1<—R1+R2
R3 — R3+ Ry
Ry +— R4+ 3R»
0

oo o

1
0
0

-1 1
-1 2
-3 2

Rl — —Rl

1 -1
-1 2
-3 2

Ry +— Ry + Ry
R3 «— Rz + 3R,
1 -1

RlHR1+R2
R3<—R3+R2

1 0
0 1
0 0

1 3 2 1
2 -3 0 -2
RQ — R2 — 2R1

F 3
3 =3
-3 -3
2 0

Rl — *Rl

13
3 -3
-3 -3
2 0

R2 — R2 — 3R1
R3 — Rs + 3R1
Ry — Ry — 2Ry

—
w

—12

OO O
S = W

—6

R; — R1 — 3R>
R3 <+ R3 —6R>
Ry — Ry +6R,

OO O
o o = O

R2<—R2+R1
R3<¥R3*3R1
R4<—R4—R1

3
6
-9
—6

o O O

1
R2 — BRQ

3
1
-9
—6

OO O

Rl — Rl — SRQ
Rg HR3+9R2
Ry — Ry +6Ry

OO O
o o= O
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1 2 0
1 3 3
-1 0 -1
-3 0 O
R2 — R2 — Rl
R3 — R3 + R1
Ry +— R4+ 3R,y
1 2 0
01 3
0 2 -1
0 6 O
R1 — Rl - 2R2
Rg — R3 - 2R2
R4 — R4 — 6R2
1 0 -6
0 1 3
0 0 -7
0 0 —18
—1
R3 — 7R3
1 0 -6
01 3
0 0 1
0 0 -—-18
Ry — Ry +6R3
RQ — R2 — 3R3

R4 — R4 + 18R3

o o o
OO = O
o= O O
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3 -3 2
-2 2 =2
2 1 1
3 1 1]
Ry — R+ Ry
1 -1 0 ]
-2 2 =2
2 1 1
3 1 1
Ry «— Ry + 2R,
Rs «— Rs — 2R,
R4<—R4—3R1
(1 -1 0 ]
0o 0 =2
0 3 1
|0 4 1]
R2<—>R3
(1 -1 0 ]
0 3 1
0o 0 =2
|0 4 1]
1
R2H§R2
[1 -1 0 ]
1
0 1 3
0o 0 =2
_O 4 1 ]
Ry~ R+ Ry
R, — Ry — 4R
1o 3
1
01 3
0 0 -2
00 F
-1
R3<—7R3

oo O =
o O — o
w‘,L = ol ol

=
T
=
!
&

Wl =

1
RQ HRQ*gRg

1
Ry — Ry + §R3

SO O
o o = O
O R OO

-1 1 0 1

-2 -3 -1 =2

-3 -1 -2 -1
R1<——R1

1 -1 0 -1
-2 -3 -1 =2
-3 -1 -2 -1

Ry — Ry + 2Ry
Rg — R3 + 3R1

1 -1 0 —1]

0 -5 -1 -4
0 -4 -2 -4

3
R2 <—R2 — §R3

1 -1 0 -1

o 1 2 2
0 -4 -2 —4

Ry — R+ Ry
R3 «— R3+ 4R,

1 0 1
0 1 2
0 0 4

&
o)
NN oY~ [« ORI V)
=
o

10 1
01 2
00 2
Ry — Ry — 2R3
RQHR2—2R3
100
010 2
001 2

10.

0 1 3
0 6 3 |
RlHRl—?)RQ
R3<—R3+6R2

1 0 —-12
01 3
0 0 21

1
R3 ﬁRs

1 0 —-12
01 3
00 1

Ry — Ry +12R;5
R2 — RQ — 3R3
1 0 0
0 1 0
0 01

(3 —2 -3 3
2 3 3 2
R1<—R1—R2

(1 -5 —6 1]
2 3 3 2

RQ‘*RQ*ZRl
(1 -5 —6 1]

0 13 15 0

1
R2 — TSRQ

11.

10
0 1
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1 -5 -6 1}

15
0o 1 B9

R1 — R1 +5R2

-3
10 3= 1
01 £ o

13

-1
RQ — ?RQ
—1 -3
L5 0 5 ]
-1 1

1
R1 <—R1+§R2

co“ o:“
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|
W= w‘%
[

R. Borgersen



RREF practice worksheet

12.

13.

[ -2 -3 -2
3 -2 -2
3 -2 -1
-1 -1 -2

Rl — Rl - 3R4
[ 1 0 4
3 -2 =2
3 -2 -1

-1 -1 -2 |
Ry — Ry — 3Ry
Rs — Ry — 3R,
Ry — Ry+ Ry

1 0 4
0 -2 -14
0 -2 -13
0o -1 2

—1
R2 — 7R2

1 0 4
0o 1 7
0 -2 -—13
0 -1 2 |

Rz «+— R3 + 2Ry
Ry — Rs+ Ry

1 0 4
0
0
0

R1 — R1 *4R3
RQ — RQ — 7R3
R4 — R4 *9R3

1

o O =

7
1
9

o O O
o o = O
O = OO

14.

(1 -1 2
0 3 —4
| 0 —2 -3 |
R2<—R2+R3

1 -1 2

0o 1 -7

L 0o -2 -3 i
R1 — R1 + RQ
R3 +— R3 +2R;
1 0 -5
0o 1 -7
0o 0 -—-17

1
Rs «— —R.
3 17 3

1 0 -5
0 1 -7
0 0 1

R1 — Rl + 5R3,
Rg — RQ + 7R3
1 0 0
01 0
0 0 1

1 -5 =0 1

0o 2 -3 -3
3 3 2 =3

Rg — R3 - 3R1

[1 -5 =0 1

3
0o 2 -3 =3
0 18 12 -6
1
R2<—§R2
1 -5 =0 1
0o 1 2
0 18 12 -6
R1<—R1+5R2

15.

R3<—R3—18R2
10 =2 =8

6 2
01 P F
0 0 39 21
R3<—LR3
39

2
1 13
65
R1HR1+ER3
3
R2<—R2+§R3
100 =2
010 7
001 &
-1 -2 2
2 =2 =2
-3 0 1
11 1
Ry — R+ Ry
1 -4 0
2 =2 =2
-3 0 1
11 1
R2<—R2—2R1
R3<—R3+3R1
R4<—R4—R1
1 -4 0 ]
0 6 -2
0 —-12 1
0 5 1 |
R2<—R2—R4
(1 -4 0 ]
0 1 -3
0 —-12 1
0 5 1 |
Ry «— Ry +4R;

R3 «— R3+ 12R5
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16.

17.

|
|

R4 — R4 — 5R2
1 0 —-12
01 -3
0 0 =35
0 0 16

-1

R3 gRs
0 —12
1 -3
0 1
0 16
R1 — R1 + 12R3
R2 — R2 + 3R3
R4 — R4 — 16R3

1 0 0

S o o=

o O O
O O
o = O

1 -2 -3
-2 3 -1
Ry — Ry + 2R,
1 -2 -3
0o -1 -7
R2 — —R2
1 -2 -3
0 1 7
Ry — R + 2R,

1 0 11
01 7

1 3 -3 -3
00 -2 2

-1
RQ — 7R2

1 3 -3 -3
00 1 -1
R1 — R1 + 3R2

1 3 0 —6
001 -1
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18.

3 -3 -2
—2 1 1
—2 1 -2
-1 1 2]
R1 — Rl + RQ
1 -2 -1
-2 1 1
—2 1 —2
-1 1 2|
Ry +— Ry + 2R,
R3 «— Rz + 2R,
Ry — R4+ Ry
1 —2 —17
0 -3 -1
0 -3 —4
0 -1 1
R2 — R2 — 4R4
(1 —2 -1
0o 1 =5
0 -3 —4
0 -1 1
Ry — R+ 2R,
Rg — R3 + 3R2
Ry — Ry + Ry
1 0 —-11
01 -5
0 0 —19
0 0 —4
-1
R —R
3 — 191t
1 0 -—-11
01 -5
0 0 1
0 0 —4
Ry «— Ry +11R;5
R2 — RQ + 5R3
Ry — Ry +4R3
1 0 0
01 0
0 0 1
0 0 O

19.

2 -3 =2
-2 2 =2
-1 3 3
-3 -2 =2

NN O W

RlHR1+R3

1 0 1 5]
-2 2 -2 0
-1 3 3 2
-3 -2 -2 2

Ry +— Ry + 2R,
Rz — Rz + R,y
R4<—R4+3R1

[1 0 1 5 ]
0 2 0 10
0 3 4 7

oo o

17 |
Rg — R3 —3R2
Ry — R4+ 2R;

1 1 5
0 5
4 -8

o O O
o o= O

O OO

Ry +— Ry — TRy
Ry «+— Ry — 5Ry
Rz «— R3+ 2Ry
0 0

o O O =
OO = O
o = O
—_ o O

20.

[ -1 1 -1 -2
2 0 0 3
-1 0 -1 -2
-3 0 2 -1

R1<——R1

1 -1 1 2
2 0 0 3
-1 0 -1 =2
-3 0 2 -1
R2<—R2—2R1
RgHR;g‘FRl
Ry «— R4+ 3Ry

1 -1 1 2
0 2 -2 -1

0 -1 0 0
0 -3 5 5
Ry «— Ry + R3

1 -1 1 2
0o 1 -2 -1

0 -1 0 0
0 -3 5 5 |
R1<—R1+R2
R3<—R3+R2
R4<—R4+3R2
1 0 -1 1 ]
01 -2 -1
00 -2 -1
00 -1 2 |
R3<—R3—3R4
(1 0 -1 1
01 -2 -1
00 1 =7
00 -1 2
Ry — R, + R3
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Ry «+— R + 2R3
R4<—R4+R3
1 00 —6 ]
1 0 -15
0o 1 -7
0 0 -5

—1
R4 — ?R4

o O O

0 —6 |
0 -15
1 -7
L 0 0 1 i
Ry~ R1+6Ry
RQ — R2 + 15R4
R3s — R3s+ TRy

0

OO O
o = O

o O O
o O = O
O = OO
= O O

21.
-3 -1 3 -3
0 -2 -1 1
3 2 =3 0

-1
R1 — ?Rl
1
1 5 -11
0 -2 -1 1
3 2 -3 0
Rg — R3 - 3R1
1
1+ -1 1
0o -2 -1 1
0 1 0 -3
R2 — RQ + 3R3
1
13 -1 1
01 -1 -8
01 0 =3

1
R1 <—R1 —gRQ

R3 — R3 — R2

-2 11
01 -1 -8
0 0 1 5
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2
Ry — Ry + 3R

3
R2 — R2 + R3
1 0 0 7
01 0 -3
0 0 1 5
22.
2 1
-1 1
0 -2
1 3
R+~ R+ Ry
1 2
-1 1
0 -2
1 3
R2 — R2 + Rl
R4 — R4 - Rl
1 2
0 3
0 -2
0 1
1
R2 — §R2
1 2
0 1
0 -2
0 1
Ri — Ry — 2R

R3 «— R3 +2R;
R4<—R4—R2
0

OO O
O O =

23.

0 -3 2 -2
0o 2 2 =2

Ry — R1 + 2R,
01 6 —6
0 2 2 -2
R2<—R2—2R1

01 6 -6
0 0 —-10 10

-1
R2<_170R2
[0 1 6 —6 ]
|00 1 —1
R1<—R1—6R2
[0 1 0 O
|00 1 -1

|

|

24.

L _3 _3 -
Ry — Ro+ 1y
R3 — R3 + 3R1

10
0 -1
L 0 _3 -
Rz — —R2
10
0 1

L O 73 -
R3 «— R3 + 3R>

O O
o = O

25.
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Ry «— Ry — 2R,
Rs «— R3 — Ry
1 7 4
0 —-12 -5
0 —6 —4
—1
R2<—§R2
1 7 4
0o 1 3
0 —6 —4
Ry« Ry — TRy
R3 < R3 +6Ry
10 13
01 3
00 3
R3<—%2R3
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