
Quantum Computing

Background

Applications

Mathematics
- David Deutsch is the Father of quantum 

computing [3]
- Deutsch proposed the mathematical 

concept of the Turning machine in the 
1970s [4]

- Quantum computers use qubits instead 
of bits, which lead to greater computing 
power over current computers

- Artificial intelligence
- Pharmaceuticals
- Factorization
- Optimization
- Encryption 
- Quantum tunnelling
- Simulation
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The Future

40% of startup companies are working on 
quantum computers, will that percentage rise?
Which company or companies will create the 

most intelligent quantum computer? 
33% of universities are working on quantum 

computers, will more universities start doing this? 
[6]

∣Ψ⟩=i∣0⟩−(1+i)(∣0⟩+∣1⟩) The qubit state as a 
two-dimensional vector [5]

|+⟩ = ¹/√₂ ( |0⟩ + |1⟩ ) and 
|- ⟩= ¹/√₂ ( |0⟩ — |1⟩ )

|i+⟩ = ¹/√₂( |0⟩ + i|1⟩ ) and 
|i — ⟩ = ¹/√₂ (|0⟩ — i|1⟩ )

There are 3 different bases 
used in the Bloch sphere [2]

|𝜓⟩ = α|0⟩ + β|1⟩ -  Equation for a qubit in 
superposition is shown as a 

linear combination
- Where α and β are the 
probability amplitudes, 
always add up to 1 [2]

¹/√₂(|0⟩+|1⟩) A qubit in superposition has 
this expression [2]

Qubits start in a |0⟩ state, but we can 
apply quantum gates to them [2]

Quantum 
Computers

Regular 
Computers

Use qubits = {00, 
10, 01, 11} 

Super dense coding

Use bits =  {0, 1}

In prototype phase, 
not widespread

 Currently exists, very 
popular

Faster integer 
integration via 

Schor’s algorithm 
(polynomial time) 

[4]

Slow integer factorization 
(sub-exponential time, 

unknown if it can ever be 
faster)


