Integrating Quantum Concepts into Cybersecurity

Activity 2: Qiskit (Quantum Information Science Kit)
Qiskit Program$ Joseph Spring
The following tutorialis based o b r a h a m TRlepbretwrtstoriabn Qiskit and YouTube
Exercise
1. Draw the standard Teleportation Circuit

Tutorial

1. The following code is a variation on the previous examples of code that you have seen
for including libraries Typein the code and select Rubompare the code we used
previously for this stage
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2. The following code defines the type of qguantum circuit that we wish to use for the
teleportation protocol
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2 circuit = QuantumCircuit(3, 3)
4  %matplotlib inline

(@) 5 circuit.drawfloutput = 'mpl'
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This has the following outpubr the circuit. Three qubitsogai, ¢ and ¢ representindpe three
classical bits, ¢ ¢, and ¢: Note that each qubit commences with the zero qubit | 0 >
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4 #matplotlib inline
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3. The next stage in the code deals with the defining an example of an unknown state. We
want to start with the unknown qubit state | 1 >, so we need to apply the Pauli NOT
gate X to ¢

O Quar | @ Joser | @ Joser | @ Sign' | @ Willie | S Pure | @ Corel | @ www | Hom | @ Sion | @ Welc | quar [ eMe Bl x S Qiski | B Ther | B Light | +
&« G @ quantum-computing.ibm.com/jupyter/user/Untitled2.ipynb a % L E 6 :
= IBM Q Experience Z Untitled2.ipynb x
@ File Edit View Insert Cell Kernel Widgets Help Kernel ) JUpytET
B o+ = & B 4 % »Run B C » Code o= 0 A
2 circuit.x(®)
o g

4 circuit.barrier()

(0}

6 circuit.drawffoutput = "mpl'

o -—
3

@:J = ‘E“ R; _. G ¥ IEU B Rl L 't




4. The next stage is to define the EPR (Bell) stlaé¢ we will use in the teleportation
protocol. This is definebetween the sendé;) and receive(qy). The circuit shown is
the autput for this stage of the protocol
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5. The following code defines the first part of the Teleportation Protocol
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6. The next stage is to measure each of the qubits at tHei&eside (at gand q).

Question What does the 0 and 1 denote on the classical part of this circuit?
From this point on explain what is happening for each line of code.

7. Additional gates are added the circuit; a CNOT gate and a Controlled Z gate

Question What are the additional gates doing?



