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(a) Suppose |¢) = a|0) +b|1). Then we can compute
Si = (pldile)
fori=1,2,3.
e Sy =ab" +a"b=2Re(ab")
e Sy =i(ab* — ab*) = 2Im(ab™)
o 5= [af — b’
Also note that S7 + S5 + S5 = 1.
(b) Apply the rules in part (a).

* * 2 *
(o) i |¥) @ = (ZZ* lblg*> = <b6:l|* ﬁf%) . The eigenvalue equation is given by

(\a|2 — )\) (|b\2 - /\) —ab*ba* =0 = (|a\2 - /\) (|b|2 — )\) = |al?|b]?
One eigenvalue is A = 0. Assuming A # 0, we can divide through to get
—la? = pP+A=0 = A=|a* + b = 1.

Therefore, the eigenvalues are A =0, 1.
ii. We can compute:
- (10 (0 1 wo [0 —i 2 2y (1
I+S 0= <0 1> + 2Re(ab*) (1 0) + 2Im(ab*) <Z 0) + (|a* = [b]?) (0
1. o
Let us look at each element of 5([—1— S - o) individually:
o= Ly laP = 1+af’ —1+[af? —laf?
" 2 2 -
c12 = Re(ab*) — i Im(ab*) = (ab®)* = a™b
ca1 = Re(ab”) + iIm(ab”) = ab*

1 —la* + pP
o 2

C22 = |b|2



