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APPROACHING A NEW ERA OF COMPUTING

Abstract. The way quantum computers operate is described. The advantages of
guantum computers over conventional computers are presented. The examples of the
use of computing devices based on the laws of quantum mechanics are considered.
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Introduction. We live in a very productive time. Every year, more and more
inventions and technological innovations emerge. They are created to simplify our
lives. This is especially true for anything related to computers. Computing is used in
all industries and fields. The faster computers solve the technical problems better.
Consequently, scientists are constantly perfecting the idea of a quantum computer.

Quantum computers are faster than conventional computers. They can be used,
for example, in modeling of the complex biological and chemical processes that
occur in organisms and the environment. This might help to bring about a major
breakthrough in medicine, chemistry and other natural sciences. Nowadays,
pharmaceuticals and technical materials are being developed by trial and error, so it is
a laborious and expensive process. Quantum computers will soon be able to change
that. They will significantly reduce product development cycles and reduce research
and development costs. Quantum computation can also be applied to cryptography
and artificial intelligence research. It has opened a new era in cryptography. This type
of computer will be commercially distributed by 2025.

Quantum computer uses qubits instead of bits. A qubit (unlike a bit) can be in
state |0) and |1), or in a linear combination of both states. This phenomenon is called
superposition (bit and qubit are shown in Fig. 1). Therefore, quantum computer is a
computing device that uses the phenomena of quantum superposition to transmit and
process data.
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Fig. 1. Qubit and Bit states [4]
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Google shared its advances in quantum computing, demonstrating the machine
being able to calculate the most difficult task in 3 minutes and 20 seconds, while that
would take 10,000 years for the world’s fastest supercomputer Summit to solve the
task. Therefore, this technology will be able to accelerate the world’s progress
millions of times.

The idea of quantum computing was first presented in the early 1980s. Then,
there were numerous attempts to create a quantum computer, and the first working
version was created in the early 2000s. It was not until 2019 that IBM introduced the
world’s first commercial version of a quantum computer.

The power and speed of computation of a quantum computer directly depends
on the number of qubits used by the computer. Fig. 2 shows that over the last 20
years, the number of qubits in quantum computers has increased 64-fold through
labor-intensive research by various large companies. Now many firms are working
hard to create a personal quantum computer.

20 Years of Quantum Computing Growth
Quantum computing systems produced by organization(s) in qubits, between 1998 to 2019*
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Fig. 2. Graph of Quantum Computing growth for last 20 years. (Adapted from [5])

Conclusions. Research and new discoveries in quantum computing will usher
in a new era of computing. Quantum computers are capable of solving problems and
computing millions of times faster than the most powerful supercomputers. Quantum
computing can be used in a variety of fields, but primarily in chemistry, biology,
physics, cryptography, and artificial intelligence research. Many companies are
working hard to create a commercial quantum computer to spread this development
around the world, and to use it in all areas where it is necessary to perform complex
calculations in the shortest possible time.
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'HamionansHuii TeXHIYHMI YHIBEPCHTET «JIHINPOBChKA HOMTEXHiIKa, [{HIIpo, Ykpaina

MOHITOPUHI' HACJIIAKIB JIICOBUX ITOKEK HA OCHOBI AHAJII3Y
CYIIYTHUKOBHUX 30BbPA’KEHD

AHoTanisi. Y poOOTi pO3TIISIHYTO OCHOBHI METOAM OOpPOOKH UG POBUX 3HIMKIB
Ta METOJIMKH JeImHU(ppPyBaHHS W aHAI3y JICOBKPUTUX TEPUTOPIH, SKI MOCTPAKIAIH
Bil TOXeX. BcTaHOBIEHO €QEKTUBHICTh BUKOPHUCTAHHS MYJIbTHUCIEKTPATHHUX
JATYUKIB 3 CEPEIHHOI0 Ta BHCOKOIO PO3JAUILHOIO 3/IaTHICTIO, a CaMe€ JaTYHKIB, IO
BCTAHOBJIEHI Ha cynyTHHKax Sentinel 2 i AOCHKEHHS BUTOPUIOTO JIICY.
3anponoHoBaHa B POOOTI METOJMKA IPYHTYEThCS Ha BHKOPHUCTAHHI OaraTopiaHMX
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