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Chapter 2: Qubits
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Chapter 3: Quantum States, Quantum
Registers, and Measurement
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Chapter 4: Evolving Quantum States with

Quantum Gates
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Chapter 5: Quantum Circuits
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Chapter 6: The Quantum Composer
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Chapter 7: Working with OpenQASM
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Chapter 8: Qiskit and Quantum Computer
Simulation
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Chapter 9: Quantum AND (Toffoli) Gates and
Quantum OR Gates
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Chapter 10: Grover's Algorithm
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Chapter 11: Quantum Fourier Transform

sine+cosine, A=1, f=1

154

104

=1.0 A

_]'5 L T T T T T T
0.0 0.2 0.4 0.6 0.8 10

A=1f=1,¢ = 180°

100

075 1

050 1
025 1

= 000

—0.25 A

—0.50 1

—0.75 1

=1.00

0.0 0.2 0.4 0.6 0.8 10




destructive interference

0.04 4

002 4

= 000

—0.02 -

0.0

oz 04 0o 03

10

A=10, f=05, ¢=0°

10,0 4

751

5.0 4

25 1

—2.5 1

=5.0 1

—71.5 1

-10.0 A

T
000

T T
030 0¥y 100 125 150
b




A=0.75, f=15, ¢ =60°

0.3 4

0.6 4

0.4 4

02

ll ‘1

0.0

-0.2 4

—0.4 1

—0.6 4

—0.8 4

| I

|

T T
050 @75 100

X

T
125

T
150

T
175

=10 1

075 100
x

125

150

175




100 4

075 4

050 1

025 4

= 000 1

—0.25 1

—0.50 4

—0.75 1

-1.00 4

0
Oz

On-1




The first physical gate of the Quantum
Experience. It is a one parameter single-qubit

phase gate with zero duration.
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Chapter 12: Shor's Algorithm
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Chapter 13: Quantum Error Correction

Device: ibmgx4

Quantum State: Computation Basis

1 0.986

0.014
00000 00001 00010 00011 00100 00101 00110 00111 01000 01001 01010

Quantum Circuit

__________Hi

qta] o)

a[y

qf2] [

a3 o)

qf4] o)

5
CD Jr.r'

-




Device: ibmqx4
Quantum State: Computation Basis

0.875
0625
08 § i
0.375 |
0125 ¢ 0,109

o W

00000 00001 00010 00011 00100 00101 00110 00111 01000 01001 01010

Quantum Circuit

al0] g

ql1] o

al2] |y

q[3] o

al4] oy

0%




i)

Oz
Q3
04

o

2rror
here

cormract

L=
L=
T

==

Key:

BTOr
here

an single bit flip error
is equivalent to an X
= gate operating on
one of the cubits
within this box

carract

correction is controlled by
classical bit values:
00 no error
11 apply X gate qubit 0
10 apply X gate quiit 1
01 apply X gate quiit 2




Chapter 14: Conclusion - The Future of
Quantum Computing
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