
Quantum circuits I



The Quantum
Stack

Computing

5 Applications

3 Algorithms - LS 170

2 Circuits - CS 61C

4 Hardware

1 Mechanics - PHYS 137A/B



Discussion -

What level of the stack
do
you want to learn about

the most ? Why ?



Today
- States

L Qubit

- Gates
L Unitary
- Measurement
L bra-Ket notation



Quantum circuit



States

- Usually represented by
a Ket - I >
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Gates

- Unitary Operators

we apply to Kets

✗ =(%] H=¥[
Matrices!



Unitary fwm ?)

UU*= Uh-1=1

*it means "conjugate transpose "

i. e :y=[? :] yt-E.io ] -1
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HOW to " Read" a Quantum circuit
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in-☒



HOW to " Read" a Quantum Circuit

Quantum ?
in-☒-1¥

Classical
=

10=-170--7



Measurement
to>-☒ -☒

- Take the magnitude of

the inner product squared
of our state in our

computational basis 103,117



Inner product Practice !

Ii > =L:]
< i / =L:]*=[if+=[◦ - i]
"
bra"

[?]
( i / i > = [o - i][ ☐ = I

b.na -Ret



Measurement
to>-☒ -☒

in-1¥
Measuring :

0 : 1<011212--0

1 : 1411212 = I



A more complex circuit

D- H - X

1-110> = 'ñ[it][
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Keyword Chungking Express



Measuring superposition

⇐[ 1=1+7 "Musket
"

0 : Kol -1712--1*12=1-2

1 : 1411-712--11=12--1-2



Next time !

E-
- How do we represent

2 or more qubits ?

- why are Quantum Gates

all unitary?


