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A Functional Quantum Programming Language
A  functional  quantum  programming  language.  Thorsten
Altenkirch and Jonathan Grattage School  of  Computer Science
and  IT,  Nottingham  University  email:  {txa,jjg}@cs.nott.ac.uk
February  2005.  Abstract  We  introduce  the  language  QML,  a
functional language for quantum computations on finite types. Its
design is guided by its categorical semantics: QML programs are
interpreted by morphisms in the category FQC of finite quantum
computations,  which  provides  a  con-  structive  semantics  of
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A functional quantum programming language
A  functional  quantum  programming  language.  Thorsten
Altenkirch and Jonathan Grattage School  of  Computer Science
and  IT,  Nottingham  University  email:  {txa,jjg}@cs.nott.ac.uk
Abstract. We introduce the language QML, a functional language
for quantum computations on finite types. Its design is guided by
its  categorical  semantics:  QML  programs  are  interpreted  by
morphisms in the category FQC of finite quantum computations,
which provides a constructive se- mantics of irreversible quantum
...

A functional quantum programming language
This thesis introduces the language QML, a functional language
for quantum computations on finite types. QML exhibits quantum
data  and  control  structures,  and  integrates  reversible  and
irreversible quantum computations. The design of QML is guided
by the categorical semantics: QML programs are interpreted by
morphisms in the category FQC of finite quantum computations,
which  provides  a  constructive  operational  semantics  of
irreversible  quantum  computations,  realisable  as  quantum
circuits.
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Nottingham  ePrints
A functional quantum programming language Thorsten Altenkirch
and  Jonathan  Grattage  School  of  Computer  Science  and  IT,
Nottingham  University  email:  {txa,jjg}@cs.nott.ac.uk  January
2005  Abstract  We  introduce  the  language  QML,  a  functional
language for quantum computations on finite types. Its design is

guided by its categorical seman-

A functional quantum programming language
Download Citation | A functional quantum programming language
| This thesis introduces the language QML, a functional language
for quantum computations on finite types. QML exhibits quantum
data ...

A functional quantum programming language
We  introduce  the  language  QML,  a  functional  language  for
quantum computations on finite types. Its design is guided by its
categorical  semantics:  QML  programs  are  interpreted  by
morphisms  in  the...

(PDF) A functional quantum programming language
functional) quantum programming language, which is based on
the  separation  of  classical  control  and  quantum  data.  This
language  combines  high-level  classi-cal  structures  with
operations  on  quantum  data,  and  has  a  clear  mathematical
semantics in the form of superoperators. Quantum data can be
manipulated by 2

A functional quantum programming language
quantum computing, and provides a short history of quantum
computation. There is also a discussion of current research into
the  realisation  of  quantum  computing  devices  and  quantum
programming languages. The motivation of the work described
by  this  thesis,  the  development  of  a  high-level  functional
quantum programming language,
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Grattage, Jonathan James (2006) A functional quantum ...
We  introduce  the  language  QML,  a  functional  language  for
quantum computations on finite types. Its design is guided by its
categorical  semantics:  QML  programs  are  interpreted  by
morphisms in the category FQC of finite quantum computations,
which provides a constructive semantics of irreversible quantum
computations realisable as quantum gates.

[quant-ph/0409065]  A functional  quantum programming
language
This  applies  to  both  classical  and  quantum  computers.  In
particular, a notation, which is adapted to specific properties and
peculiarities  of  programming  quantum  systems,  is  called  a
‘quantum programming language’ (QPL).

Quantum  Programming  Languages:  An  Introductory
Overview  ...
Quantum Programming Language is  a programming language,
which can be used to write programmes for quantum computer.
Since every quantum machine has to be controlled by classical
device,  existing  quantum programming  languages  incorporate
classical  control  structures  such  as  loops  and  conditional
execution and allow to operate on classical and quantum data.

Quantum Programming Language | Quantiki
Efforts  are  underway  to  develop  functional  programming
languages  for  quantum  computing.  Functional  programming
languages  are  well-suited  for  reasoning  about  programs.
Examples include Selinger's QPL, and the Haskell-like language

QML  by  Altenkirch  and  Grattage.  Higher-order  quantum
programming languages, based on lambda calculus, have been
proposed by van Tonder, Selinger and Valiron and by Arrighi and
Dowek.

Quantum programming - Wikipedia
Functional Quantum Programming Shin-Cheng Mu Richard Bird
DRAFT Abstract It has been shown that non-determinism, both
angelic and demonic, can be encoded in a functional language in
di erent representation of sets. In this paper we see quantum
programming as a special kind of non-deterministic programming
where negative probabilities are allowed.

Functional Quantum Programming
A functional quantum programming language . By Jonathan James
Grattage,  James  Chapman,  Alex  Green,  Mark  Jago,  Wouter
Swierstra  and  Mauro  Jaskelioff.  Abstract.  This  thesis  introduces
the  language  QML,  a  functional  language  for  quantum
computations  on  finite  types.  QML  exhibits  quantum  data  and
control  structures,  and  integrates  reversible  and  ...

A functional quantum programming language - CORE
Keywords:  Functional  quantum  programming  language,  type
system,  denotational  semantics.  1  Introduction  In  the  years
following the discovery of  Shor’s  factoring algorithm [11] and
Grover’s  algorithm for  database  search  [5]  the  field  of  quantum
computations has attracted much scientific interest.

Quantum Data and Control Made Easier
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QuaFL  (from  BBN)  is  a  from-scratch  functional  language.
Microsoft is now on their second-generation language, known as
Q#  (Q-sharp).  More  recently,  efforts  have  turned  toward  simple
library extensions for the popular programming language Python.
QISKit and OpenQASM, for connecting to the IBM machines, looks
like this:

Programming - Understanding Quantum Computers
Abstract:  Quipper  is  a  practical  programming  language  for
describing  families  of  quantum  circuits.  In  this  paper,  we
formalize a small, but useful fragment of Quipper called Proto-
Quipper-M. Unlike its parent Quipper, this language is type-safe
and has a formal denotational and operational semantics.


