
In [1]:

In [3]:

In [10]:

In [8]:

[lda == 3, lda == 2]

In [12]:

In [13]:

# Define a matrix, one row at a time.
# Here's the one we did in class:
M=matrix([[1,2],[-2,3]])
show(M)

Out[1]:
  ( 1

−2
2
3

)

show(M.eigenvalues())

Out[3]: 2 − 1.732050807568878?  , 2 + 1.732050807568878?  [ −1 −1]

2 ±  =3 2 ± 1.73205...

ax +2 bx + c = 0

x =  

2a
−b ±  b − 4ac2

M=matrix([[4,-1],[2,1]])
show(M)

Out[10]:
  ( 4

2
−1

1
)

(M − λ1) = 0 (4 −
λ)(1 − λ) − (−1)(2) = 0 λ

lda=var('lda')   # 'lda' is short for "lambda"
solve((4-lda)*(1-lda)+2==0, lda)

Out[8]:

# We can get the *hopefully same* eigenvalues using...
show(M.eigenvalues())

Out[12]: 3, 2[ ]

# This command gives you eigenvalues and eigen vectors:
show( M.eigenvectors_right())

Out[13]: 3, 1, 1 , 1 , 2, 1, 2 , 1[( [( )] ) ( [( )] )]



In [15]:

Ah-ha, ev1 is an eigenvector with eigenvalue 3

And M*ev2 gives 2*ev2!

In [19]:

Norm of ev1 is  1.4142135623730951  that is, the sqrt of (1^2+1^2).

I

In [22]:

M

ev1=matrix([[1],[1]]); ev2=matrix([[1],[2]])
show(ev1)
show(M*ev1)
print("Ah-ha, ev1 is an eigenvector with eigenvalue 3\n\n")
show(ev2)
show(M*ev2)
print("And M*ev2 gives 2*ev2!")

Out[15]:
 ( 1

1
)

 ( 3
3

)

 ( 1
2

)

 ( 2
4

)

# You can "normalize" a vector to 1 by multiplying by 1/(Norm of the 
vector)
print("Norm of ev1 is ",ev1.norm(), " that is, the sqrt of (1^2+1^2).")
nev1=(1/ev1.norm())*ev1
show(nev1)

Out[19]:

 ( 0.7071067811865475
0.7071067811865475

)

i =  −1

S  y

hbar=var('hbar')



In [23]:

In [0]:

Sy=hbar/2*matrix([[0,-I],[I,0]])
show(Sy)

Out[22]:
  ( 0

 
i hbar2

1
−  i hbar2

1

0
)

show(Sy.eigenvectors_right())

Out[23]:
−  hbar, 1, −i , 1 ,  hbar, 1, i , 1[(

2
1

[( )] ) (
2
1

[( )] )]


