
Learning Goals
Describe quantum gates using ket action
Describe sufficient necessary properties of gates
Apply ket formalism to analyze novel gate applications

Announcements

Exit Tickets



Previous examples of gates also called operations unitaries
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Properties of Gates Necessary Sufficient
Take quantum states to quantum states
Reversible

Are these gates Why why not
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Gate is a unitary operation
a unitary is a multidimensional generalization of reflections
and rotations

Must take an orthonormal set to an orthonormal set
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Famous Gates
Paulis
I 107 X 107 Y 10 2 107
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Hadamard CNOT

H 10 100

1 1017

10 controlled based

111 on 1ˢᵗqubit
apply Not to 2ⁿᵈ

Apply left to right
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Hadamard

H 10717 What is H 7
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Single Qubit Gates on 2 qubit States
14 AB 21007 1117
UA UB

Amir omno Bei

UABYAB



Group Problem
Suppose Amir Bei share the 2 qubit state 4 AB 1007 1117

What Paulis should they each apply to create the state
1017 1107

Write this effective 2 qubit gate as a transformation of
standard basis states
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