


Aspects of

Quantum Information Theory

• quantum computation

• quantum cryptography

• quantum (error-correcting) codes

• quantum teleportation

• quantum computation



Cryptology

Cryptography
(making/using 

cryptosystems)

Cryptanalysis
(attempting to break 

cryptosystems)

vs.

Coding Theory (Error-Correcting Codes)
• protecting information from alteration due to environment

Cryptosystem
• protecting information from unauthorized access or alteration

• authentication (certifying authorship of messages)





quantum computers

nanocomputers

vs.

• Miniaturization of conventional 

computers using conventional algorithms

• Increase in computation speed by a few 

orders of magnitude only

• Entirely new breed of (hypothetical) computers 

using massively parallel algorithms

• Increase in computation speed by indefinitely 

many orders of magnitude









RSA  Public Key Cryptography

Encryption uses  n = pq (public key)

where p and q are large primes.

Decryption requires knowledge of  p  

and q (private key).











































Conventional Information

Unit: bit

0 1or



Conventional Information

Quantum Information

Unit: bit

Unit: qubit

0 1or

a, b 2  C,    jaj2 + jbj2 = 1

(a, b )

i.e. (a,b,c,d) 2  R4,

a2+b2+c2+d2 = 1



Conventional Information

Quantum Information

Unit: bit

Unit: qubit

0 1or

j0i

j1i aj0i+ bj1i

a, b 2  C,    jaj2 + jbj2 = 1















































Richard Feynman
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Initially, concerns were raised that the effects of 

decoherence would present an insurmountable obstacle 

to useful quantum computation.

Palma, Suominen and Ekert,  Quantum computers and 

dissipation,  1996.

Unruh,  Maintaining coherence in quantum computers, 1995.
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