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@ A Python library for symbolic mathematics
@ Has a goal of becoming a full featured Computer Algebra System

@ Written entirely in Python and does not require external libraries

[1] : http://sympy.org/en/index.html
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Sympy 0.7.1 - Features

@ Core Capabilities
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Sympy 0.7.1 - Features

@ Core Capabilities
@ Other Modules

@ Polynomials
Calculus

Solving Equations
Discrete Math
Matrices

¢ ¢ ¢ ¢ ¢ ¢

Physics
@ Mechanics

@ Quantum : Quantum Mechanics, Qubits, Quantum Gates etc.
o ( GSOC 2012 : Density Operator)
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@ Printing
o IATEX, MathML etc
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Examples

i od sympy
§ . /binfisympy
IPython console for SywPy 0.7.1 (Python 2.7.1) iground types: gupy

These commands were executed:

»r» from _ future  iwport division

F»» from sympy import *

¥ ¥, ¥, Z, L = symbolsi(tx oy oz £f)

Frx K, m, n o= symbols(*k mon’, integer=True
=¥ £, g, h = symbols(‘'f g h', els=Function

Documentation can be found at http://wew.sympy.org

In [1]: (1fcos{x)).series(x, 0, 10)

out[1]
4 6 g
X 5%y 61%x 277K
1+ — + + + + 0(x**10)
Z 24 720 G064

source: http://sympy.org
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Examples

IMatrices are created as instances from the Matrix class

x> from sympy import Matrix
=xx Matrix ([[1,01, [0,1]]1)

[1 o0l

[ 1

[0 11

wou can also put Symbols in it

3> x = Symbol('x')
3> § = Symbol('w')
s3> A= Matrix ([[1,x], [¥,111)
S

[1 =

[ 1

[v 11

el ATED

[x*y + 1 2tk ]
[ 1
[ 2%y xFy + 1]

source: http://sympy.org
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Examples

== from sympy import *
e ¥, ¥ o= ayubols('x,v')

You can integrate elementary functions:

>»> integrate (6%x**5, x)

3

b4

=x> integrate (sin(x), x)

-cos (x)

Frkointegrate (log(x), =)

x¥log(®) - %

x> integrate (Z%x + sinhi(x), x)
@

X+ coshix)

source: http://sympy.org
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Examples

LaTeX printing

== from sympy import Integral, latex
== from sympy.ahc import x

= latex [x**Z)

¥ {2}

=2 latex [x**Z, mode='inline'}
§u*{2}§

=: latex (x**2, mode='equation')
‘begin{equation}x*{2}Yend{equation}
=x- latex (x**2, mode='equation* ')
‘heginfequation*}x* {2} \end{equation*}
s latex (1/%)

Vfrac{l} {x}

==x latex (Integral (x**2, x))

Yint x* {2}Y,dx

source: http://sympy.org
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Sympy - Quantum Module

Informally , in quantum mechanics, states in a closed system are
represented as linear combination of a set of basis vectors,

oo [50)+ 50

)2 = 0.5 gives the probability of observing either state.

where

(

Sl
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Say we have 2 states, given by

1 1
Sfateliﬁ(cl))+%(?)
with Pr(State;) = 1
1 1
Statey : —= (§) — —=(§
atez \/5(0) \/5(1)
with Pr(State,) = 2
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Say we have 2 states, given by

1 1
Statel:%(é)—l—%(?)
with Pr(State;) = 1
1 1
State; : — (§) — —= (9
ater \/5(0) \/5(1)
with Pr(State,) = 2

Represented as
((statey, p1), (statey, p2)....(state,, pp))

This representation becomes quite cumbersome.
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Density Matrices

Density Matrix(p) given by
sum of outer products of each of these states

p= Z pi(state;).(pi(state;))*

i=1

Guru Devanla (UIC) GSoC 2012 Sympy GSOC Meetup 12 /15



Density Matrices

Density Matrix(p) given by
sum of outer products of each of these states

p= Z pi(state;).(pi(state;))*

i=1
This gives us a nice matrix.

@ Helps in representation

@ Used to evaluate various properties about systems in mixed states
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GSoC 2012 - Project Goals

@ Methods to declare density matrices
@ Extend operators for time dependent states
@ Way to use these objects in equations representing quantum circuits

@ Integrate with current eval() functions to work with other quantum
expressions
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Tools/Workflow

@ Python 2.7

@ |Python as interactive python shell

@ Emacs powered with python-mode, pymacs and pyrope
@ git and github
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live.sympy.org

= SymPy Live

Main Page  Download Documentation  Support  Screenshots  Development

SymPy Live More Information

FIle "estriagy, Line 1, 1n <Hoduler
ArtribuceError: 'HadamardGate' object has no actribmce 'gl
x> HadewardGate (2) . Qubit('10')

Traceback (most recent call last]:

File "<string»", line 1, in <wodule> .
lAbam this page \L l

Log ]

AvtripuceError: 'HadamardGate' object has no attribute 'Qubit
>>> HadewardGace (Z) #Qubic('10')

10} .
ity [Semngs N2 ‘
7> HadamardGate (2] *Quoit('100101')
Ha|Lootot) [Example session \L ]
>>> print latex (HadawardGate(Z) *Qubit('100101')) : [olher Online Shells ¢ l
< 0 &
222 [Recent Searches \L l
|

ree. Fork e n GiiHub to editit
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