APL64 MathNet Interface
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Overview

The APL64 [ |MathNet system function is an interface to the MathNet.Numerics.lLinearAlgebra
toolkit.

Syntax
Resulté[ |MathNet Action [ActionArgs]

Result: result of the specified action. Refer to [ [MathNet '?' for a summary of result types
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Action: Case insensitive text indicating the user-selected action
ActionArgs optional, depending on the selected action.
For [ |MathNet mathematical actions with a rank-2 matrix argument:

e Ascalar input will be processed as a 1 x 1 matrix
e Avector input will be processed as a (vector length x 1) matrix

For [ JMathNet mathematical actions with a rank-1 vector argument:

e Ascalarinput will be processed as a 1-element vector
e A matrix input will be processed as its row-order ravel

Numerical Algorithms

MathNet uses numerical algorithms to obtain results. Since these algorithms are implemented on digital
computers, in some cases the results obtained may be approximations of the theoretical mathematical
results.

Numerically Derived Matrix Inverse

The matrix inverse of an invertible, square matrix with integer elements can have floating point
elements. The matrix inverse obtained via MathNet may provide approximate element values. The
theoretical mathematical definition of the matrix inverse of the matrix M is the matrix, INV which
satisfies:

(M+.xINV ) = Identity matrix
(INV+.xM ) = Identity matrix

identity matrix is (IN)e.=IN& 17 pM
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This example illustrates that the MathNet inverse for the matrix M1 is an approximation which
depending on the application system may be sufficient.
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[ [MathNet Actions in APL64:

ConditionNumber
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Determinant of a square matrix
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Determinant of non-square matrix does not exist
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Diagonal

EZ APLG4: CLEAR WS = - O x
File Edit Session Objects Tools Options Help
FRA &SN =2CXDEE Maw_ il i 0.
F o M«2 3p16
<F 1 M
2.12 3
345 6
S OMathNet ‘Diagonal' M
511 5
46 M1+3 3p19
I E M1
812 3
9° L 5 6
10 7 8 9
P11 OMathNet 'Diagonal' M1
12159
13 |
- [E3) |
Ready | | [Hist: Ln: 13 Col: &|Ins |Classic| | Num | EN_uS
Frobenius Norm
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Same as [ |MathNet '?'
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2:Double + [OMATHNET "ConditionNumber" Rmatrix
3 Double + [OMATHNET "Determinant" Smatrix
4 Double[] <« [OMATHNET "Diagonal" Rmatrix
5:Double + [OMATHNET "FrobeniusNorm" Rmatrix
6:Char[:] + [OMATHNET "Help™
7. Double[,] « OMATHNET "Inverse" Smatrix
8:Bool +« [OMATHNET "IsSymmetric" Rmatrix
S9:Double « [OMATHNET "LiNorm" Rmatrix
10:Double + [OMATHNET "L2Norm" Rmatrix
11:Double[.] + OMATHNET "LowerTriangle" Rmatrix
12 Double[.] « OMATHNET "PseudoInverse" Rmatrix
13.Uvector  « [OMATHNET "Solve" (Smatrix Kvector)
14 Uvector « [OMATHNET "SolvePI" (Rmatrix Kvector)
15 Uvector  + [OMATHNET "SolveQR" (Smatrix Kvector)
16:Double[.] « OOMATHNET "StrictlyLowerTriangle"” Rmatrix
17:Double[.] « OMATHNET "StrictlyUpperTriangle" Rmatrix
18:-Double[,] + OMATHNET "UpperTriangle" Rmatrix
19.Char[:] +« [OMATHNET "?*"
20
21 Smatrix : Rank-2 square matrix with numeric elements: #rows = #columns
22 Rmatrix : Rank-2 rectangular or square matrix with numeric elements
23 Kvector : Known vector (double[]) sought in linear equations matrix+.=UVector = Kvector
24. Uvector : Unknown vector (double[]) sought in linear equations matrix+.=Uvector = Kvector
25 PseudoInverse : More-Penrose pseudo inverse
26 Solve : Applies to square matrix
27 SolveQR ¢ Uses QR factorization
28: SolvePI :+ Uses Pseudo Inverse
29: Inverse : LU decomposition
30. PseudoInverse : Moore-Penrose
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Inverse of a square matrix
In some cases a numerical approximation will be returned.
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M&22p1.2512 734
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(12)0.=12

Argument must be a square matrix or convertible to a square matrix:
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L1Norm
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Lower Triangle
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Pseudo Inverse
Any rectangular or square matrix has a Pseudo Inverse.
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3
6

Solve
The Solve action applies to square, non-singular (invertible) matrices.

Find x and y satisfying the system of simultaneous linear equations: 1x + 3y = 14 and 4x + 2y = 26
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Solve for X where B = M+.xX
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Solve Pl

The SolvePl action applies to square or rectangular matrices and uses the pseudo inverse in its algorithm.
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Solve for X1, where B = M+.xX1
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Solve for X where B = M+.xX
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Solve QR
The SolveQR action applies to square matrices and uses the QR factorization in its algorithm.

Solve for X where B = M+.xX
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Solve for X where B = M+.xX
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Strictly Upper Triangle
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Upper Triangle
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