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5a

5b

at[b_. ket[n_]] t=bYn+1 ket[n +1]

alb_.ket[n_]] :=b+n ket[n-1]
a[bket[n]] +at[bket[n]]

x[b_. ket[n_]] :=

vz
x[c_. (a_+b_)] =cx[a] +cx[b]

cx[a] +cx[b]

x[x[ket[0]]] // Simplify

ket [0] +\/2-ket[2])

x[x[x[x[ket[0]]]]] // Simplify // Expand

1

2

3ket[0] 3ket[2] 3
+ + [ — ket[4]
4 NS 2
2
) [V
3a
Collect[—+ V2l // simplify, a]
4 -2 -4
3a 212
8
Clear[x]

(a:Table[{ Vi J=4i-1 14 0,4}, (i,0, 4}]) // MatrixForm

0 True

N O O O O
o O O O O

[af =Tab1e[{ Vi+l j= i+1r (i, 0, 4}, {i, O, 4}]) // MatrixForm



2| Exam2.nb

( (a+at)
X = ——— | // MatrixForm
\ V2
0 1 0 0 0
vz
1
L 0 1 0 0
vz
0o 1 0 3 0
2
o 0 i 0 V2
o 0o 0 vz o0

5c reorder

in= (2, 4, 1, 3, 5};

0 5. a 0 e 0
%Ol 0 9«/;3—a 0 7a

3a 3a 2
T ° = ’ £
0o 1«2 o0 s5]7la o0

" 2
1a 39a 9V3 «
\/___2__ 0 2+T 0 2
o s f_3 a 0 3 4 354 0

2 4
-23-0( 0 9«/;3—01 0 4+7a




Exam2.nb |3

(H=H[in, in]) // MatrixForm

0 0 3o 5 39 9V3a
Nea 4 2
0 0 % —9—@ 4+7a

in= {3, 4, 5};
eval = Eigenvalues[H[in, in]]
{Root[-96 a-300c® + (128 + 920 a + 225 o) H#1 + (-96 - 280 a) #1?+ 16 11% &, 1],

Root [-96 ar- 300 a® + (128 + 920 o+ 225 o) #l + (-96 - 280 a) 1%+ 16 11 &, 2],
Root [-96 o - 300 o® + (128 + 920 o+ 225 ®) #l + (-96 - 280 ) 11 + 16 11° &, 3]}

3a 21¢?
Plot [{eval g, — -
4

}I {a, 0, '2}]
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