Quiz 2

1. Remembering that unitary operators obey UTU = I, where UT Us:,
which of the following are unitary?

1 1 1 1 1 1 1
o () e () e ()

2. Given states

1 1 \f
1) = NG 0) + NG 1), |ie) = \/7|1 13) = \0> 1)

Construct the composite states
(@) [¥1) @ [w2)
(b) [¥1) @ [vs)
(C) |v2) ® |¢3)

.—p.l/4



Solutions

1. Remembering that unitary operators obey UTU = I, where Ujj =U%,
which of the following are unitary?

1 1 1 1 1 (1 1
o () o (40 @ ()
(@) U = <_11 _11> Therefore UT = (_11 _11> and
UTU:<1, i><1. i>:<2 O>.NOTUNITARY.
-1 -1 -1 —1 0 —2
(b) U = <_11 _11> Therefore UT = (_11 _11> and

UTU<1 1><1 1><2 2>.NOTUN|TARY.
-1 -1)\-1 -1 2 2

.—p.2l4



1 1 1 1
— 1 P
(c) U 7 <1 _1> Therefore U f (1 _1> and

UTU=;<1 1) (1 1>=<1 O).UNITARY.
1 -1/ \1 -1 0 1

2) W) OWa) = 500 +—\f\o %7 %\/?m
= %|00>+7\01>+\7|10> \7\ 1)

20) @l = 3100+ = on+ =210y + =
_ 1 V3 RS V3
= 2f|00>+2f\01>+2f|10>+ f\11>



2e) ) ® ) = %%\oo ——\01 \/;2|1o \fg—m

1 V2 V2
= 2\—[|00> 5\01>+W§|10>+7\11>
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