
QUANTUM COMPUTING 
 

“I Think I can safely say that nobody understand quantum mechanics.” 

 - Richard Feynman 

 

“Quantum computing” is one of the phrases that invoke the imagination of future 

technology. The idea for quantum computers began to take form in the late 1970s 

and early 1980s.  Then, in the mid to late 1990s, researchers started to make 

breakthroughs on the other side of quantum computing: the physical hardware. 

Today, experts in the field are trying to bring these two sides together to build out 

quantum computers that can actually solve certain problems faster than their 

classical counterparts. 

 

What is Quantum Computing? 

 

● Quantum computing is the exploitation of collective properties of quantum 

states, such as superposition and entanglement, to perform computation. The 

devices that perform quantum computations are known as quantum 

computers. 

● There are several types of quantum computers (also known as quantum 

computing systems), including the quantum circuit model, quantum Turing 

machine, adiabatic quantum computer, one-way quantum computer, and 

various quantum cellular automata. The most widely used model is the 

quantum circuit, based on the quantum bit, or "qubit" 

 

Important terms to understand Quantum computing: 

 

Superposition 

In superposition, quantum particles are a combination of all possible states. They 

fluctuate until they're observed and measured. One way to picture the difference 

between binary position and superposition is to imagine a coin. Classical bits are 

measured by "flipping the coin" and getting heads or tails. However, if you were 



able to look at a coin and see both heads and tails simultaneously, as well as every 

state in between, the coin would be in superposition. 

Entanglement 

Entanglement is the ability of quantum particles to correlate their measurement 

results with each other. When qubits are entangled, they form a single system and 

influence each other. We can use the measurements from one qubit to draw 

conclusions about the others. By adding and entangling more qubits in a system, 

quantum computers can calculate exponentially more information and solve more 

complicated problems. 

 

Quantum interference 

Quantum interference is the intrinsic behavior of a qubit, due to superposition, to 

influence the probability of it collapsing one way or another. Quantum computers 

are designed and built to reduce interference as much as possible and ensure the 

most accurate results. To this end, Microsoft uses topological qubits, which are 

stabilized by manipulating their structure and surrounding them with chemical 

compounds that protect them from outside interference. 

Quantum computer uses and application areas. 

 

Impact of Quantum Computing 

A quantum computer can't do everything faster than a classical computer, but there 

are a few areas where quantum computers can make a significant impact. 

 

● Quantum simulation 

● Cryptography 

● Optimization 

● Quantum machine learning 

● Search 

 

 



Advantages of Quantum Computing 

● The main advantage of quantum computing is that it can execute any task 

significantly faster when compared to the classical computer; generally, the 

atoms change substantially faster in the case of traditional computing, 

whereas in quantum computing, it changes even quicker. 

● The other advantage of quantum computing is that even classical algorithm 

calculations are also performed easily, similar to the classical computer. 
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