
Example 3
14) : [i]
=>chtoseif i is normaliteis
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< 4147 = +[1-iG3[Iti] gather scalarsao

: [1-in] dot product

=

+ ((
-i) (1+i) + G(2)) FOIL

- (l-i + c - (2) + 4) Simplify
6

=+ (l +
1 + 4) = : 1 = normalized since

6 inter product is 1

S=(b) Sz= -9) => found in the
slides

let's start by Finding the eisenvalues eigenvector pairs-

for both matrices

:(ii) find with Wolfram

alpha or Python =)
Szi(dj(i) make sure the eigenvectors

are normalized

Now we need to use the fact that if we measure a
specific eigenvale of an operator then our warefunction
has collapsed into to state represented by the eisenrector



Sxi let (t) =(i) 1) = lij
whereIt corresponds to the eigenvalue tile a 1- corresponds
to the eigenvalue - 5

Therefore to probability of measuring So a setting ha
is

P(t(2) = k+ 1N] =((Y Y)(+)
-Hi+
I: =+= 10 : 5 =D

12 19 T
↳) for z = a +ib

,
17== +b

Then the probability of measuring So rgetting-the is
P( - -(2) = K- 1471:15 Y (r) 12

-

I(I + i)+
I = I = P

Note that D(5(2) + P1-t/2) = 1 which is required since 5
2-Ale are the only possible out comes of a measurement =>
they are th only eisenvales of Sx.



Do th same process for Sz whe 10) = [b] < (1)=9 ]
P(512) = KolN)12= /(10) /+)12 =(1+))
- I (His/: : Pl

P( --(2) = 1114712 =1101)12: D1212
:==D(

Note again that P(512) + P(51)= 1 as expected


