
Part A
1
. 147 = : ( 1) + 5127 -2: 13)
=> rewrite as we did with thelecture 4 example
(4) =

() (4)
= ( 53%)

inter product : (4(4) = ( - i5hi)(5)
=
-i(i) +5(5) + Gi)-2i)

= 1 + 25 + 301 so not

normalized

Normalize by dividing 147 byM (its magnitude
147

=
2) The possible energies are the eigenvalues of the
Hamiltonian which arenw/s

,
shwi

,

Shwa Awl

corresponds to the eigenvector 117 ,
saw/2 to the

eigenvector 127 . 2
5twk to the eigenvector 137. From

using an eigen value/eigenvecter solver we can
find that
(n =

(b) , (a) =

%,)
, 15) =(8)

If we write the normalized ware function in terms
of 117 . 127, 2137 then we have



14) = 11)

5)⑪

PCGWA) =/ PLE P(5w/2) =/
=" 130 = 25/30 = 4/30

So there is a 130 chance to measure to energy a set
hurlz

,
a 25130 chance to get stwly , a a "130

chance to get 5tw/· Note PCGWR) + P(3tw(e) + P15hW/2)
= 1 as expected
3) < NHINT
= (i5hi)

Wo

-i 5Gil )(
-i 5Gi
=[i() + 5(5) + Git 5i)]
+5+
= (4) = W =E



4) For 17, 127, 13) to be abasis we need to show
that <ilj] = Sij for all possible combinations of
i

, j
let's start with i=j
(111) = (100)(G) = 1(313) = 1001)() = 1

(2127 = 1010)(j) = 1 So fili) = 1 for all

possible i
Now for itj
(((k) = (100(j) = 0

=%=
(213) =10(0)() = 0
(3(1) = <(13)* G
<31a) = (213)* =0

50(ilj) = 0 for all possible hij so 117, 127,
213) have the properties of a basis

5) =

100
= O is hermitian so it oa
be an operator

eigenvalue/eigenvector pairs
2 - I I

↓ ↓ &

(8) =1))]) = (B) * (j) = 15)



P(a) = 14a/4712
=

/100 =
P(D = K0/47/ *

1052
/[ 1(c) + 1(5)])

2
=1 (1 +25)
66
=26 = 13 = P(1)
40 30

P( - ) = KB14712

105
/[

- 1 (i) + 1(5)])
2
=1 (1 +25)
66
=26 = 13 = P(- 1)
40 30

P(2) + P(D) + P(- 1) = 1 as expected



Part B
1) (47 = [3] =7 (4)

= 2 -3655

(4147 = C 3: 5]/3i] =Gi F
147 = []
147 =[ii] = (4)

= [- 4= 0

(414) = [- 4003/(y) = 1671
(k) = [b] =

[8]
2)(41Sz(47 =+ 2 -3:536 []#

==[ - 3: 53/6 -/)[i]6s

= [-3153
= ( -3i(3i) + 5(-5))

= (9-25)= IS
Es

<bIsz(k) =[-i0](d)[]
=Si0]()[0] = 0

= 0 = <45x/0)



St = (6-i) , S- )
= SzSz

#2147=
(415-107 = C- : 0]( -4)[j]
=[i]=SzIk

(4152147 =+ [ -3i5](z]⑮

-35][ = (9 + 25)
136

= USE

(45147 = - i 06 ,[G]
: 0][]:61E14

Ost = 57-[Sz)

147 :0
=

107 :Ost = 0



4) the eigenvector of by that corresponds to -51
is 1-) =/%)
4 : P(- H(z) =(- 14)12

/
= (i (3i) +5))2
= =P

17

p : P(-(2) = 1)- 10712 =) ) :1)(j))2
=H -i(i)( = - = p(-,

5) p(0 , 4) = P(o, $) =0 Since O is not an

eigenvalue ofSe it is nota possible measured
Observable


