
How to Install the Package 
In Julia REPL, switch to the “pkg” environment by typing “]” and execute the following code. 

  
Get back to the ‘julia’ environment and the package is ready to use now. 

 

Data Type for Manipulating Symplectic Matrices 
The package offers a symplectic-matrix data type, “Symp”, which can be constructed as follows: 

 

The argument of this constructor must be a symplectic matrix (::AbstractMatrix).  Although the elements 

of “Symp” can be any data type supported by “Matrix{T}”, the “BigFloat” type is strongly recommended 

in order to ensure the precision of the calculation using “Symp”s. The “Symp” data type has a field 

named “S” containing the stored matrix. It can be accessed as follows: 

Overloaded Methods in “Base” 
The “Symp” date type supports the following methods contained in “Base”: 

1. Base.:*  

Multiplication 



 

 
2. Base.inv  

Inverse 

3. Base.transpose and Base.adjoint  

Transpose and Adjoint 

 
4. Base.:- and Base.:+ 

Unary minus and unary plus 

 



5. Base.:+  

Addition 

 
6. Base:-  

Subtraction 

 
7. ⊗ = Base.kron  

Tensor product/Kronecker product 

 
8. Base.:^  

Matrix Power 

 
9. Base.:/  

Division by number 

 

Overloaded Methods in “LinearAlgebra” 
These methods in “LinearAlgebra” are reloaded or renamed: 



1. isSquare = LinearAlgebra.checksquare  

Check if a matrix (::AbstractMatrix) is square and return the order of square matrix 

 
2. LinearAlgebra.issymmetric  

Check if a matrix is symmetric 

 
3. LinearAlgebra.isposdef  

Check if a matrix is positive definite 

 
4. LinearAlgebra.isdag  

Check if a matrix is diagonal 

 
5. LinearAlgebra.norm 

Calculate the matrix norm 

 



Other Methods 
The following methods are defined for “Symp”: 

1. nModes  

Retrieve the number of modes 

 
2. sympRound  

Rounding a symplectic matrix using Cayley Transform 

 
This is unnecessary most of the times. 



3. Ω = Omega  

Generate an n-mode symplectic form 

 
4. Id  

Generate an n-mode identity symplectic matrix (): 

 



5. ⊕ = dsum  

Direct sum of matrices and symplectic matrices 

 

Other Functions 
The following functions are defined for use: 

1. isGeneric  

Check if a Symplectic Matrix is  “generic” 

 
2. monoSymp 

Generate a single mode phase shifting symplectic matrix 

 
3. beamsplitter 

Generate a two-mode beamsplitter 

 



4. randomSymp 

Generate an n-mode random symplectic matrix 

 
5. randomGenericSymp  

Generate an n-mode random generic symplectic matrix 

 
6. localSympFromQuad 

Generate a local symplectic matrix tranforming a quadrature 𝑢 to another quadrature Ω𝑣, 

where 𝑢, 𝑣 are arguments of the function and Ω is the symplectic form 

 
7. getDecoupleSequence 

Generate the sequence 𝑆(4)𝐿(3)𝑆(3)𝐿(2)𝑆(2)𝐿(1)𝑆(1) that yields a symplectic matrix with the mth 



decoupled. 

 
8. getInterferenceBasedSequence 

Given a generic Gaussian unitary coupler and a target symplectic matrix, generate the sequence 

𝐿(𝑅)𝑆𝐿(15)𝑆𝐿(14)⋯𝐿(1)𝑆 that yieds the desired target operation. 

 

 
9. sympToGraph 

Generate a graph based on the given symplectic matrix  



10. circulator 

Generate a circulator-like symplectic matrix based on the given permutation 

 
11. getColorSetsFromSymp 

Color the graph generated from a symplectic matrix 

 

12. teleportationBasedSymplecticControl 

Generate a symplectic matrix using the generalized CV teleportation protocol. The arguments 

are a symplectic matrix, an array of input modes and an array of the output modes. 

 
13. randomPassiveLocalSymp 

Generate a random n-mode passive local symplectic matrix 

14. randomLocalSymp 

Generate a random n-mode local symplectic matrix 

15. randomizeSymp 
Randomize a symplectic matrix with an interference-based sequence of 𝑙 + 1 local symplectic 

matrices: 

 


