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Class structure

• Comics on Hackaday – Introduction to Quantum 
Computing every Sun

• 30 mins – 1 hour every Sun, one concept (theory, 
hardware, programming), Q&A

• Contribute to Q# documentation 
http://docs.microsoft.com/quantum

• Coding through Quantum Katas
https://github.com/Microsoft/QuantumKatas/

• Discuss in Hackaday project comments
throughout the week

• Take notes

https://hackaday.io/project/168554-introduction-to-quantum-computing
https://nam06.safelinks.protection.outlook.com/?url=http%3A%2F%2Fdocs.microsoft.com%2Fquantum&data=02%7C01%7CKitty.Yeung%40microsoft.com%7C29071a1b22614fb9a5fc08d756671eb9%7C72f988bf86f141af91ab2d7cd011db47%7C1%7C0%7C637072873203036069&sdata=TcgDFSx31xZyVWqHazZYk%2BmL3eETZyZFtsmEbYZD9q0%3D&reserved=0
https://github.com/Microsoft/QuantumKatas/
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Creating Bell states (entanglement)

Try proving this table
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Apply CNOT



First two qubits Third qubit Alice tells Bob to 
00 [𝛼𝛼|0⟩ + 𝛽𝛽|1⟩] do nothing 
01 [𝛼𝛼|1⟩ + 𝛽𝛽|0⟩] apply X 
10 [𝛼𝛼|0⟩ − 𝛽𝛽|1⟩] apply Z 
11 [𝛼𝛼|1⟩ − 𝛽𝛽|0⟩] apply X and Z 

 



Q# exercise:

Option 1: No installation, web-based Jupyter Notebooks
• The Quantum Katas project (tutorials and exercises for learning 

quantum computing) https://github.com/Microsoft/QuantumKatas
• Teleportation
• Tasks 1.1-1.4

https://github.com/Microsoft/QuantumKatas


Teleportation

⟩|𝐴𝐴′ ⟩|𝜙𝜙+ = (𝛼𝛼 ⟩0 + 𝛽𝛽 ⟩1 ) ⟩|00 + ⟩|11
2

= 1
2
𝛼𝛼 ⟩000 + 𝛼𝛼 ⟩011 + 𝛽𝛽| ⟩100 + 𝛽𝛽| ⟩111 .
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1
2
�

�

𝛼𝛼 | ⟩0 +| ⟩1
2

| ⟩00 + 𝛼𝛼 | ⟩0 +| ⟩1
2

| ⟩11 + 𝛽𝛽 | ⟩0 −| ⟩1
2

| ⟩10 +

𝛽𝛽 | ⟩0 −| ⟩1
2

| ⟩01

⟩Let |𝐴𝐴′ = 𝛼𝛼 ⟩0 + 𝛽𝛽 ⟩1



If the first qubit is 0, the state after measurement
becomes

1
2

| ⟩00 (𝛼𝛼 ⟩0 + 𝛽𝛽 ⟩1 ) + | ⟩01 (𝛼𝛼| ⟩1 + 𝛽𝛽| ⟩0 ) .

If then another measurement is done on the second qubit and 
it is 0, the state becomes

1
2

| ⟩00 (𝛼𝛼 ⟩0 + 𝛽𝛽 ⟩1 ) .

This also tells us that the third qubit is in state 𝛼𝛼 ⟩0 + 𝛽𝛽 ⟩1 . 

First two qubits Third qubit Alice tells Bob to 
00 [𝛼𝛼|0⟩ + 𝛽𝛽|1⟩] do nothing 
01 [𝛼𝛼|1⟩ + 𝛽𝛽|0⟩] apply X 
10 [𝛼𝛼|0⟩ − 𝛽𝛽|1⟩] apply Z 
11 [𝛼𝛼|1⟩ − 𝛽𝛽|0⟩] apply X and Z 

 



Q# exercise:

Option 1: No installation, web-based Jupyter Notebooks
• The Quantum Katas project (tutorials and exercises for learning 

quantum computing) https://github.com/Microsoft/QuantumKatas
• Teleportation
• Tasks 3.1
• Controlled Z and X
• Tasks 4 highly recommended (3 entangled qubits)

https://github.com/Microsoft/QuantumKatas


For certificate 1

• Complete any one quantum kata

• Take a screenshot or photo

• Post on Twitter or LinkedIn

• Tag the following

• Twitter: @KittyArtPhysics
@MSFTQuantum @QSharpCommunity
#QSharp #QuantumComputing #comics 
#physics

• LinkedIn: @Kitty Y. M Yeung 
#MSFTQuantum #QSharp
#QuantumComputing #comics #physics







Participate

• Azure Quantum Developer Workshop https://aka.ms/AQDW

https://aka.ms/AQDW


Questions

• Post in chat or on Hackaday project 
https://hackaday.io/project/168554-introduction-to-
quantum-computing

• Past Recordings on Hackaday project or my YouTube 
https://www.youtube.com/c/DrKittyYeung

https://hackaday.io/project/168554-introduction-to-quantum-computing
https://www.youtube.com/c/DrKittyYeung


No class

July 5
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