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A1DUIWTaNNQUDVNHUHTDYALaU

uananddn (Classical Bit) AU (Quantum Bit / Qubit)
o 10uAlaATKTY (Either O or 1) e MISAUBaUENU:
e Us:udawaldiwgv 1 910 2N sunuu (Superposition: Both 0 and 1)
ndululaTukiivsau e Us:uoawaldnvkua 2N sunuuwsaunu

Superposition allows calculation on many states at the same time.
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Symbol Visual Model Definition
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|¢> (Pure quantum state).
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wanuNgiu (Inner product).
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IUNSNBAIWKUNNILU (Density Matrix).
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wnadaya (Coordinates)
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an1u:ﬁug1u (Basis States)

doIktioAo |0), UoldAD |1).
Inu X/Y Aodaniussounu.

NNUDLUDSU (Born Rule)

ﬁuﬁr‘iﬁmsé'\)ma (Measurement)
dnnus nzsaunuo auaaw (Collapse)
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qi0] — H

q[1]
amu:nsounuiJukiv The Master Gate (CNOT)
(Bipartite States) " Controlled-NOT Gate. KanAJUOADUAU
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1. Preparation

as1o Bell state 13udiu
wUvADUAIH Alice ua: Bob.
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Teleportation: dv 1 A20Q lagld 2 Dananaan
Superdense Coding: dv 2 Uanaxaan laslsd 1 Ad0N

3. Transmission

Alice WsHavayanaaan
2 Ua (00, 01,10, 11) avlu
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X, Z, HSD ZX.
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4. Decoding
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i Sis
- nnqundlanndiudsSvade Qiskit

mu Qiskit (Python-based framework) JvvsAdaudUaadn (Quantum Logic Circuit)

qc_ha = QuantumCircuit(4,2)

# encode inputs in qubits @ and 1

qc_ha.x(@) # For a=0, remove the this line. For a=1, leave it. o _. | |
qc_ha.x(1) # For b=0, remove the this line. For b=1, leave it. i i

qc_ha.barrier()
# use cnots to write the XOR of the inputs on qubit 2 q1
qc_ha.cx(0,2)
qc_ha.cx(1,2) op
qc_ha.barrier()

# use cnots to write the XOR of the inputs on qubit 2

qc_ha.ccx(0,1,3) % i |
qc_ha.barrier()
# extract outputs '

qc_ha.measure(2,0) # extract XOR value
qc_ha.measure(3,0)

0/ A\ nanudagorsauds (Hardware Topology)

ANSODNLLUUIVISISVaDVMUVAY Noise ua: Error rate stK10MSLEDU
couavAUaNYMENIW (Backend transpilation).

CNOT error rate (%) [Avg. = 1,129]
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AuK1luIvI2INA: 9anasSnuUvad Grover

n1sAurvauaniublasvasy (Unstructured Search). MruaAuriIdnuIg W 9angauvayavuin N.
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Exercise I: Basic Quantum Computing

* Required:

» Download source codes at https://shorturl.at/yGmXQ for “Lab-1.ipynb” and
https://shorturl.at/Qa3bV for “Lab-2.ipynb” and then upload both files into Google Colab.

* Exercises:
» Lab-1: Operations on single qubit and multiple qubits gates by IBM Quantum.
» Lab-2: Quantum circuits by IBM Quantum.


https://shorturl.at/yGmXQ
https://shorturl.at/Qa3bV

Exercise II: Quantum Algorithms

* Required:

» Download source codes at https://shorturl.at/6TTYz for “Lab_Deutsch-Jozsa.ipynb” and
https://shorturl.at/6XEHC for “Grover's Algorithm.ipynb” and then upload both files into
Google Colab.

* Exercises:
» Lab_Deutsch-Jozsa : Oracles and the Deutsch-Jozsa algorithm by IBM Quantum

» Explore Grover's Algorithm to search for the marked quantum state [010).


https://shorturl.at/6TTYz
https://shorturl.at/6XEHC
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