Pauli matrix algebra

a.
1 0 0 1 0 — 1 0
e = 20 + 21 + 22 . ! + 23
a1 a922 0 1 1 0 (3 0 0 -1
o 20 + 23 zZ1 — iZQ
z1+ 120 2o — 23
whence
zo = %(au + az2)
z1 = %(012 + az1)
2z = Li(aiz —axn)
3 = %(an — as2)

b. Just plug and chug! You need to work out these nine matrix products:

1 0
0101 =
101 0 0

7 0

g10 =

e 0 —i
0 —1

0103 =

173 1 0
i 0

090 =

201 0 i
1 0

090 =

202 0 1
0 i

090 =

203 i 0
0 1

030 =

301 1 O
0 —i

0':0' pr—

. i 0
1 0

g30 =

303 0 1

Once you work them out you’ll see that all the claims I made are correct.



2
(c101 + 202 + c303)

= (c101 + 209 + c303)(c101 + €202 + €303)

_ 2.2 2 2 2 2

= (€107 + CC10109 + C3€10103 + €1C202071 + Co09 + C3C209203 + €1€303071 + C2C€30302 + C303
2 2 2

= i(I)+ cac10102 + c3c10103 + c1c2(—0102) + ¢5(I) + c3c20203 + c1e3(—0103) + cacs(—o203) + c5(1)

= (d+a+ai)I

[Grading: 1/2 point for free; 1/2 point for each of the four equations in part a; 1/2 point for each of the
nine products in part b; 3 points for part c.]|



