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Outline

• Applications of quantum computers


• Building blocks of QC


• IBM Q experience
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Paper

https://arxiv.org/abs/1604.01401 [2016]
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https://arxiv.org/abs/1604.01401


https://arxiv.org/abs/1604.01401

Applications of quantum computers

• Materials science


• Cryptography


• Machine learning

4

https://arxiv.org/abs/1604.01401


Building blocks of QC

The state of one qubit

https://arxiv.org/abs/1604.01401

5

https://arxiv.org/abs/1604.01401


Building blocks of QC

The state of the entire system 
with two qubits

The state of one qubit

https://arxiv.org/abs/1604.01401
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Building blocks of QC

The state of the entire system 
with two qubits

The state of one qubit

Gates (to change qubit’s state)

https://arxiv.org/abs/1604.01401
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Quantum circuits
Apply a NOT gate to the first 

qubit, then a CNOT gate
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Quantum circuits
Apply a NOT gate to the first 

qubit, then a CNOT gate
Apply a NOT gate to the second 

qubit, then a CNOT gate
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Apply a NOT gate to the first 
qubit, then a CNOT gate

Apply a NOT gate to the second 
qubit, then a CNOT gate

Quantum circuits
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Apply a NOT gate to the first 
qubit, then a CNOT gate

Apply a NOT gate to the second 
qubit, then a CNOT gate

Quantum circuits
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https://github.com/ProjectQ-Framework/ProjectQ

https://github.com/ProjectQ-Framework/ProjectQ


IBM Q experience

https://quantumexperience.ng.bluemix.net
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IBM Q experience

https://quantumexperience.ng.bluemix.net
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IBM Q experience

https://quantumexperience.ng.bluemix.net

Simulation
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Summary

• Applications of quantum computers


• Qubits and gates


• IBM Q experience
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References

• Source for image on title slide: https://www.linkedin.com/
pulse/quantum-computing-innovation-disrupt-silicon-
valley-cami-rosso


• Source for image on other slides: https://hackernoon.com/
google-plans-to-introduce-a-cloud-service-for-quantum-
computing-74f47d808490


• Quantum circuits were drawn using ProjectQ framework for 
Python: https://github.com/ProjectQ-Framework/ProjectQ
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