In [1]:

A=matrix([[2,1,0],[0,3,11,[1,0,4]])
show (A)

Out[1l]:
2 1 0
0 3 1
1 0 4

In [2]:

b=vector([1l,1,1]).column()
show(b)

Out[2]:
1

1
1

In [3]:

Ab=A.augment (b)
show(Ab)

Out[3]:
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In [4]:

# elementary matrix E1, multiply row 1 with 1/2
El=identity matrix(3);

El = El.change ring(QQ)

El.rescale row(0,1/2)

show(E1)

Out[4]:
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In [5]:

show(E1*Ab)

Out[5]:
1 1
1 2 0 2
0 3 1
1 0 4 1
In [6]:

# elementary matrix E2, minus row 1 from row 3
E2=identity matrix(3);

E2 = E2.change ring(QQ)

E2.add multiple of row(2, 0, -1)

show(E2)

Out[6]:
1 0 O
0O 1 O
0 1

In [7]:

show(E2*E1*Ab)

Out[7]:
by 03
0 3 1 1
0 -1 4 2
In [8]:

# elementary matrix E3, multiply row 2 with 1/3
E3=identity matrix(3);

E3 = E3.change ring(QQ)

E3.rescale row(1l,1/3)

show (E3)
out[8]:
0 0
0

o



In [9]:

show (E3*E2*E1*Ab)

out[9]:
1 - 0 3
0o 144
0 -2 4 5
In [10]:

# elementary matrix E4, add 1/2 of row 2 to row 3
E4=identity matrix(3);

E4 = E4.change ring(Q0Q)

E4.add multiple of row(2, 1, 1/2)

show (E4)

Out[10]:
I 0 0
0O 1 O
0 1 1

In [11]:

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

Out[1l1l]:
1 1
1+ 0 !
1 1
o 1 3 3
25 2
0 0 £ 3
In [12]:

# elementary matrix E5, multiply row 3 with 6/25
E5=identity matrix(3);

E5 = E5.change ring(QQ)

E5.rescale row(2,6/25)

show (E5)
out[12]:
1 0 0
01 0
0 0 %



In [13]:

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

Out[13]:
1 1
1 2 0 2
1 1
0 I 3 3
4
0 0 1 =
In [14]:

# elementary matrix E6, minus 1/3 of row 3 from row 2
E6=identity matrix(3);

E6 = E6.change ring(QQ)

E6.add multiple of row(l, 2, -1/3)

show (E6)
out[14]:
1 0 0
0 1 -3
0 0 1
In [15]:

show(E6*E5*E4*E3*E2*E1*Ab)

Out[1l5]:
1 1
L5 0 3
7
0o 1 0 %
4
0 0 1 %
In [16]:

# elementary matrix E7, minus 1/2 of row 2 from row 1
E7=identity matrix(3);

E7 = E7.change ring(QQ)

E7.add multiple of row(0, 1, -1/2)

show (E7)
out[1l6]:
1
-3 0
0 1 0
0 0 1



In [17]:

show(E7*E6*E5*E4*E3*E2*E1*ADb)

Out[1l7]:
9
100 =
N
01 0 %
4
0 0 I =
In [18]:

# double check with rref
show(Ab.rref())

Out[1l8]:
9
1005
7
OIOE
4
oo 1 &

In [0]:



