In [1]:

A=matrix([[l,—2,2],[2,—3,6],[1,1,7]])
show (A)

Out[1l]:
1 -2 2
2 -3 6
1 1 7
In [2]:

# elementary matrix E1
El=identity matrix(3)

El = El.change ring(QQ)

# R2:= R2-2%Rl1

El.add multiple of row(l, 0, -2)
# R3:= R3-RI1

El.add multiple of row(2, 0, -1)
show(E1)

out[2]:

1 0 O
-2 1 0
-1 0 1

In [3]:
show(E1*A)
out[3]:
1 -2 2
0 1 2
0o 3 5
In [4]:

# elementary matrix E2
E2=identity matrix(3)

E2 = E2.change ring(QQ)

# R3:= R3-3%*R2

E2.add multiple of row(2, 1, -3)
show(E2)

Out[4]:
1 0 O
0 1 0



In [5]:

show(E2*E1*A)

Out[5]:
1 -2 2
0 1 2
0 0 -1
In [6]:

# elementary matrix E3
E3=identity matrix(3);
E3 = E3.change ring(QQ)
# R3:= -R3

E3.rescale _row(2,-1)
show(E3)

Out[6]:

S == O
o

1
0
0

In [7]:

show(E3*E2*E1*A)

Out[7]:
1 -2 2
0 1
0 0 1
In [8]:

# elementary matrix E4
E4=identity matrix(3)

E4 = E4.change ring(QQ)

# Rl:= RI+2%*R2

E4.add multiple of row(0, 1, 2)
show(E4)

Out[8]:

1 2 0
01 O
0 0 1



In [9]:
show (E4*E3*E2*E1*A)
Out[9]:

1 0 6
0 1 2
0 0 1

In [107]:

# elementary matrix E5
E5=identity matrix(3)

E5 = E5.change ring(QQ)

# Rl1:= R1I-6*R3

E5.add multiple of row(0, 2, -6)
# R2:= R2-2%*R3

E5.add multiple of row(l, 2, -2)
show (E5)

Out[1l0]:
1 0 -6
0O 1 =2
0 O 1
In [11]:

show(E5*E4*E3*E2*E1*A)
Out[1l1l]:
1 0 O
01 O
0 0 1
In [12]:

show(E5*E4*E3*E2*E1)

out[12]:
27 -16 6
8 -5 2

-5 3 -1



In [13]:

#double check
show (A" (-1))

Out[13]:
27 -—16 6
8 -5 2
-5 3 -1

In [14]:

AI=A.augment(identity matrix(3))
show (AI)

Out[1l4]:
1 -2
2 —
1

(98]

21 0 0
6 0 1 O
7 0 0 1

—

In [15]:
show (E1*ATI)
Out[15]:

1 -2 2 I 0 O
0 1 2 -2 1 0
0 35 -1 0 1

In [16]:
show(E2*E1*ATI)
Out[1l6]:

1 -2 2 1 0 O
0 1 2 =2 1 0
0 0 -1 5 =3 1

In [17]:
show(E3*E2*E1+*AT)
Out[1l7]:

1 -2 2 1 O 0
0 I 2 =2 1 0
0 01 -5 3 -1



In [18]:

show (E4*E3*E2*E1*AT)

out[18]
1 0 6 -3 2 0
O 1 2 -2 1 0
O 01 -5 3 -1
In [19]

show(E5*E4*E3*E2*E1*AT)
Out[19]:
1 0 0 27 -16 6

0 1 O 8§ =5 2
0 0 I =5 3 -1



