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Overview 
The APL64 ⎕PDIST system function is an interface to the MathNet Probability and MathNet Random 

toolkits.  The ⎕PDIST system function provides the Samples action to obtain sample values for the 

supported probability distributions using an APL64 programmer-selected pseudo-random number 

generators. 

Study the ⎕PDIST and MathNet Documentation 
The ⎕PDIST documentation, and the Mathnet Probability and Random toolkits documentation are 

mandatory reading to effectively use ⎕PDIST. 

Pseudo-Random Number Generators 

Pseudo-Random Number Generators 
⎕PDIST requires the APL64 programmer to select an appropriate pseudo-random number generator for 

each probability distribution used.  ⎕PDIST provides a selection of pseudo-random number generators. 

Pseudo-Random Seed 
Each instance of a pseudo-random number generator requires a random seed.  ⎕PDIST provides a 

selection of random seed options. 

Repeatability 
If the same random seed is used, e.g. a fixed number, all sequences of pseudo-random numbers obtained 

from a pseudo-random number generator will be the same.  This behavior is useful for testing and 

debugging of an application system but is not appropriate for a production application. 

Because of this behavior of pseudo-random number generators, the structure of the ⎕PDIST system 

function provides for creating instances of probability distributions.  Recurring requests for sample values 

of a probability distribution should be made to the same instance of that probability distribution. 

NOTE: Some examples do not use a fixed numeric random seed, so the illustrated result may not be 

repeatable.  Round off error in printed results can also affect the repeatability of results, even when a fixed 

numeric random seed is used. 

Example: 

'#'⎕PDist 'Create' 'Bernoulli1' 'SYSTEMRANDOMSOURCE' '16807' 'Bernoulli' 0.5  
'Bernoulli1' ⎕PDist 'Samples' 2 
'Bernoulli1' ⎕PDist 'Samples' 2 
'Bernoulli1' ⎕PDist 'Samples' 2 
'#'⎕PDist 'Create' 'Bernoulli1' 'SYSTEMRANDOMSOURCE' '16807' 'Bernoulli' 0.5  
'Bernoulli1' ⎕PDist 'Samples' 2 
'Bernoulli1' ⎕PDist 'Samples' 2 
'Bernoulli1' ⎕PDist 'Samples' 2 
'#'⎕PDist 'Create' 'Bernoulli1' 'SYSTEMRANDOMSOURCE' 'Guid' 'Bernoulli' 0.5  
'Bernoulli1' ⎕PDist 'Samples' 2 
'Bernoulli1' ⎕PDist 'Samples' 2 
'Bernoulli1' ⎕PDist 'Samples' 2 

https://numerics.mathdotnet.com/Probability
https://numerics.mathdotnet.com/Random
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'#'⎕PDist 'Create' 'Bernoulli1' 'SYSTEMRANDOMSOURCE' 'Guid' 'Bernoulli' 0.5  
'Bernoulli1' ⎕PDist 'Samples' 2 
'Bernoulli1' ⎕PDist 'Samples' 2 
'Bernoulli1' ⎕PDist 'Samples' 2 

 

 

⎕PDIST Workflow 

Select the Pseudo-random Number Generator 
Select the pseudo-random number generator and random seed used to create a ⎕PDIST probability 

distribution instance.  See the ⎕PDIST RandomSource action for the available options. 

Create a Probability Distribution Instance 
Use the ⎕PDIST Create or New action to create a probability distribution instance.  Creating a probability 

distribution instance involves selecting the random seed type, the random number generator, the 

probability distribution type, and providing the probability distribution initialization parameters. 
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Review the Probability Distribution Properties 
Use the ⎕PDIST Properties action to verify that the probability distribution instance is appropriate. 

Obtain Probability Distribution Samples 
Use the ⎕PDIST Samples action to obtain an APL64 rank-1 array of probability distribution samples. 

Consider the Other ⎕PDIST Actions 
⎕PDIST includes additional actions. 

Syntax 
Result←[larg] ⎕PDIST Action ActionArg1 … 

Result: result of the specified action.  Refer to ⎕PDIST '?' for a summary of result types 

larg: text 

• '#' for ⎕PDist object actions 

• instanceName for ⎕PDist instance actions 

• optional for ⎕PDist instance actions, when for ⎕PDistSelf is set to an instance name 

The right argument of ⎕PDIST is an APL64 rank-1 array containing the Action text and any necessary action 

arguments. 

Action: Case-insensitive text indicating the user-selected action 

ActionArgs1, … required arguments for the selected Action. 

Multiple instances of the same or different probability distributions may be created using the ⎕PDIST 

system function.  All such probability distribution instances are contained within the ⎕PDIST object. 

⎕PDIST Object Actions Syntax 
Syntax: Result← '#' ⎕PDist Action ActionArg1 … 

⎕PDIST Instance Actions Syntax 
Syntax: Result←[instanceName] ⎕PDist Action ActionArg1 … 

The instanceName is optional when the ⎕PDistSelf system variable is set to a ⎕PDIST instance name. 

Object and Instance Example 
The APL64 ⎕PDistSelf system variable is set to a ⎕PDIST instance name, no left argument to the 

⎕PDIST system function is necessary for actions on that instance: 

⎕←⎕PDistSelf←'#'⎕PDist 'Create' 'Normal1' 'SystemRandomSource' 'Guid' 'Normal' 0 1 
⎕←sV←⎕PDist 'Samples' 5 
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⎕PDIST Actions 

⎕PDIST Object Actions 

Clear 
Clear all ⎕PDIST instances 

'#'⎕PDist 'Create' 'Normal1' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 0 1 
'#'⎕PDist 'Create' 'Bernoulli1' 'SYSTEMRANDOMSOURCE' 'GUID' 'Bernoulli' 0.5 
'#'⎕PDist 'Instances' 
'#'⎕PDist 'Clear' 
'#'⎕PDist 'Instances'       

 

 

Count 
Return the number of ⎕PDIST instances 

 '#'⎕PDist 'Create' 'Normal1' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 0 1 
'#'⎕PDist 'Create' 'Normal2' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 25 2 
'#'⎕PDist 'Create' 'Bernoulli1' 'SYSTEMRANDOMSOURCE' 'GUID' 'Bernoulli' 0.5 
⍴⎕←'#'⎕PDist 'Count'       
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Create 
Create a new ⎕PDIST probability distribution instance, possibly replacing an existing ⎕PDIST 

instance. 

Syntax: instName←'#'⎕PDist 'Create' instName rndSrcName rndSeedName distName param1 ... 

Each ⎕PDIST probability distribution instance must have a unique instance name, instName. 

rndSrcName is the name of the selected pseudo-random number generator. 

rndSeeName is the name of the selected random seed option. 

distName is the name of the selected probability distribution. 

param1 … are the required initialization parameters for the selected probability distribution. 

 

'#'⎕PDist 'Create' 'Normal1' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 0 1 
'#'⎕PDist 'Create' 'Normal2' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 25 2 
'#'⎕PDist 'Create' 'Bernoulli1' 'SYSTEMRANDOMSOURCE' 'GUID' 'Bernoulli' 0.5 

 

 

Each type of ⎕PDIST probability distribution requires initialization parameters.  The required 

initialization parameters differ among ⎕PDIST probability distributions. 
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The probability distribution names are not case-sensitive. 

Probability distributions supported by Mathnet: 

Bernoulli 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Bernoulli' prob1 

prob1: Double: Probability of generating 1 in range [0, 1] 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Bernoulli' 0.5 
'Dist1'⎕PDist 'Samples' 2 

 

 

Beta 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Beta' a b 

a: Double: Alpha shape parameter in range: 0≤ a 

b: Double: Beta shape parameter in range: 0≤ b 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Beta'  11.2 3.4 
'Dist1'⎕PDist 'Samples' 2 

 

 

Binomial 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Binomial' pSuccess nTrials 

pSuccess: Double: Probability of success in each trial in range [0,1] 
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nTrials: Int32: 0≤#Trials  

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Binomial' 0.5 1000 
'Dist1'⎕PDist 'Samples' 2 

 

 

Categorical 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Categorical' massRatios[] 

massRatios[]: Double[]: Mass ratios array: 0≤Each Element 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Categorical' (1.3 3.4 4.5 6) 
'Dist1'⎕PDist 'Samples' 2 

 

 

Cauchy 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Cauchy' location scale  

location: Double: x0 of the distribution in range: 0≤ location 

scale: Double: Scale of the distribution in range: 0≤scale 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Cauchy'  1.5 100 
'Dist1'⎕PDist 'Samples' 2 
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Chi 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Chi' freedom 

freedom: Int32: Degrees of freedom in range: 0<freedom 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Chi' 2 
'Dist1'⎕PDist 'Samples' 2 

 

 

Chi-Squared 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Chi-Squared' freedom 

freedom: Int32: Degrees of freedom in range: 0< freedom 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Chi-Squared'  2 
'Dist1'⎕PDist 'Samples' 2 
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Continuous-Uniform 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Continuous-Uniform' lower upper 

lower: Double: Lower bound in range: 0≤ lower 

upper: Double: Upper bound in range: 0≤ upper and lower < upper 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Continuous-Uniform' 1.2 5.2 
'Dist1'⎕PDist 'Samples' 2 

 

 

Conway-Maxwell-Poisson 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Conway-Maxwell-Poisson' lambda nu 

lambda: Double: In range: 0< lambda 

nu: Double: Rate of decay: In range: 0≤ nu 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Conway-Maxwell-Poisson' 5.2 1.2 
'Dist1'⎕PDist 'Samples' 2 

 

 

Dirichlet 

Syntax: #'⎕PDist 'Create' instName rndSrcName rndSeedName 'Dirichlet' (Double[n]) 

Double[n] is a vector of double numbers, where n is the dimension of the distribution 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Dirichlet' (1 2 3.4 5) 
⍴¨⎕←'Dist1'⎕PDist 'Samples' 2 
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Discrete-Uniform 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Discrete-Uniform' lower upper 

lower: Int32: lower ≤upper 

upper: Int32: lower ≤ upper 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Discrete-Uniform' 5 22 
'Dist1'⎕PDist 'Samples' 2 

 

 

Erlang 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Erlang' shape rate 

shape: Double: 0≤ shape  

rate: Double: 0≤ rate  

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Erlang' 5 1.2 
'Dist1'⎕PDist 'Samples' 2 
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Exponential 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Exponential' rate 

rate: Double: 0≤rate 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Exponential' 0.05 
'Dist1'⎕PDist 'Samples' 2 

 

 

Fisher-Snedecor 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Fisher-Snedecor' d1 d2 

d1: 1st degree of freedom: Double: 0< d1 

d2: 2nd degree of freedom: Double: 0< d2 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Fisher-SNedecor' 4.5 6.7 
'Dist1'⎕PDist 'Samples' 2 
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Gamma 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Gamma' shape rate 

shape: Double: 0≤ shape  

rate: Double: 0≤ rate  

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Gamma' 45.5 2.3 
'Dist1'⎕PDist 'Samples' 2 

 

 

Geometric 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Geometric' prob1 

prob1: Double: Probability of a success for a trial 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Geometric' 0.5 
'Dist1'⎕PDist 'Samples' 2 
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Hyper-Geometric 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Hyper-Geometric' p s d 

p: Int32: Population size: 0<p 

s: Int32: #successes in the population: 0<s 

d: Int32: #draws without replacement: 0<d 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Hyper-Geometric' 20000 15000 100 
'Dist1'⎕PDist 'Samples' 2 

 

 

Inverse-Gamma 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Inverse-Gamma' shape scale 

shape: Double: 0< shape  

scale: Double: 0< scale 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Inverse-Gamma' 2.1 1.5 
'Dist1'⎕PDist 'Samples' 2 
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InverseWishart 

Syntax : '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'InverseWishart' df scaleMat 

df: Int: degrees of freedom 

scaleMat: real, positive-definite matrix 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'InverseWishart' 4 (2 2⍴5 2 2 10) 
⍴¨⎕←'Dist1'⎕PDist 'Samples' 2 

 

 

Laplace 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Laplace' location scale 

location: Double 

scale: Double: 0<scale 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' '42' 'Laplace' ¯2.1 1.5 
'Dist1'⎕PDist 'Samples' 2 
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Log-Normal 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Log-Normal' mu sigma 

mu: Double: Log-scale of the distribution 

sigma: Double : Shape of the distribution: 0≤sigma 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' '42' 'Log-Normal' ¯2.1 1.5 
'Dist1'⎕PDist 'Samples' 2 

 

 

MatrixNormal 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'MatrixNorma' mMat rcMat ccMat 

mMat: double[n;p]: mean matrix 

rcMat : double[n;n]: row covariance matrix 

ccMat: double[p;p]: column covariance matrix  

mMat←2 3⍴⍳6 
rcMat←2 2⍴1 0 0 1 
ccMat←3 3⍴1 0 0 0 1 0 0 0 1 
'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'MatrixNormal' mMat rcMat ccMat 
⍴¨⎕←'Dist1'⎕PDist 'Samples' 2 
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Multinomial 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Multinomial' pRatios nTrials 

pRatios: Double[]: probability ratios 

nTrials: Int: #Trials 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Multinomial' (1 2 3 4) 10 
⍴¨⎕←'Dist1'⎕PDist 'Samples' 3 

 

 

Negative-Binomial 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Negative-Binomial' s p 

s: Double: #successes required to stop the experiment: 0≤s 

p: Double: probability of a trial resulting in success in range [0,1] 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Negative-Binomial' 5 .5 
'Dist1'⎕PDist 'Samples' 2 
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Normal 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Normal' m s 

m: Double: Mean 

s: Double: Standard deviation: 0≤s 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Normal' 0 1 
'Dist1'⎕PDist 'Samples' 2 

 

 

NormalGamma 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'NormalGamma' Ml Ms Ps Ips 

Ml: double: mean location 

Ms: double: mean scale 

Ps: double: precision shape 

Ips: double: precision inverse scale 

'Dist1'⎕PDist 'Samples' 2 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'NormalGamma' 0 10 2 2 
'Dist1'⎕PDist 'Samples' 2 
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Pareto 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Pareto' scale shape 

scale: Double: 0<scale 

shape: Double : 0<shape 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Pareto' 10.3 4.5 
'Dist1'⎕PDist 'Samples' 2 

 

 

Poisson 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Poisson' lambda 

lambda: Double: 0<lambda 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Poisson' 45.7 
'Dist1'⎕PDist 'Samples' 2 
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Rayleigh 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Raleigh' scale loc 

scale: Double: 0<scale 

loc: Double: Location: 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Rayleigh' 100 23 
'Dist1'⎕PDist 'Samples' 2 

 

 

Stable 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Stable' a b scale loc 

a: Double: In range: (0, 2] 

b: Double: In range: [¯1, 1] 

scale: Double: 0<scale 

loc: Double: Location: 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Stable' 1.7 0.5 23 10 
'Dist1'⎕PDist 'Samples' 2 
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Student-T 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Student-T' loc scale freedom 

loc: Double: Location 

scale: Double: 0<scale 

freedom: Double: Degrees of freedom : 0<freedom 

'#'⎕PDist 'Create' 'ST1' 'MERSENNETWISTER' 'Robust' 'Student-T' 1.2 2.3 1.2 
'ST1'⎕PDist 'Samples' 2 

 

 

Triangular 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Triangular' lower upper mode 

lower: Double: lower≤   mode  ≤ upper 

upper: Double: 

mode: Double: 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Triangular' 5.3 11.6 10.1 
'Dist1'⎕PDist 'Samples' 2 
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Weibull 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Weibull' scale shape 

scale: Double: 0<scale 

shape: Double: 0<shape 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Weibull' 10.5 2.4 
'Dist1'⎕PDist 'Samples' 2 

 

 

Wishart 

Syntax: '#'⎕PDist 'Create' 'Create' instName rndSrcName rndSeedName 'Wishart' df scaleMat 

df: Int: degrees of freedom 

scaleMat: matrix 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Wishart' 4 (2 2⍴5 2 2 10) 
'Dist1'⎕PDist 'Samples' 2 
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Zipf 

Syntax: '#'⎕PDist 'Create' instName rndSrcName rndSeedName 'Zipf' s n 

s: Double 

n: Int32 

'#'⎕PDist 'Create' 'Dist1' 'MERSENNETWISTER' 'Robust' 'Zipf' 3.3 4 
'Dist1'⎕PDist 'Samples' 2 

 

 

Delete 
Delete an existing ⎕PDIST instance, by specifying its instance name. 

'#'⎕PDist 'Create' 'Normal1' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 0 1 
'#'⎕PDist 'Create' 'Normal2' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 25 2 
'#'⎕PDist 'Create' 'Bernoulli1' 'SYSTEMRANDOMSOURCE' 'GUID' 'Bernoulli' 0.5 
'#'⎕PDist Instances' 
'#'⎕PDist 'Delete' 'Normal2' 
'#'⎕PDist Instances' 
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Help (?) 
Return a summary of the ⎕PDIST system function documentation. 

'#'⎕PDist '?' 
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Instances 
Return a rank-1 array of the names of the existing ⎕PDIST instances. 

'#'⎕PDist 'Create' 'Normal1' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 0 1 
'#'⎕PDist 'Create' 'Normal2' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 25 2 
'#'⎕PDist 'Create' 'Bernoulli1' 'SYSTEMRANDOMSOURCE' 'GUID' 'Bernoulli' 0.5 
⍴⎕←'#'⎕PDist 'Instances' 

 

 

New 
Create a new ⎕PDIST instance.  The ⎕PDIST New action is analogous to the ⎕PDIST Create action, 

except that an existing ⎕PDIST cannot be overridden by the ⎕PDIST New action. 

'#'⎕PDist 'Create' 'Normal1' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 0 1 
'#'⎕PDist 'New' 'Normal1' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 0 1 

 

 

⎕PDIST Instance Actions 
Some ⎕PDIST instance actions may not apply to some probability distributions, in which case an exception 

will be thrown. 
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CumDist 
The cumulative distribution function represents the probability that the random variable, satisfying the 

specified probability distribution, will have a value less than or equal to a specified value. 

'#'⎕PDist 'Create' 'Normal1' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 0 1 
'Normal1' ⎕PDist 'CumDist' .5 
'#'⎕PDist 'Create' 'Bernoulli1' 'SYSTEMRANDOMSOURCE' 'GUID' 'Bernoulli' 0.5 
'Bernoulli1'⎕PDist 'CumDist' .5      

 

 

Density 
The probability density function provides the relative likelihood that a random variable, satisfying the 

specified probability distribution, will have a value equal to a specified value. 

Most Distributions 

For most distributions, the argument is a scalar double.  The result is a scalar double. 

'#'⎕PDist 'Create' 'Normal1' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 0 1 
'Normal1' ⎕PDist 'Density' .5 
'#'⎕PDist 'Create' 'Bernoulli1' 'SYSTEMRANDOMSOURCE' 'GUID' 'Bernoulli' 0.5 
'Bernoulli1'⎕PDist 'Density' .5       

  

https://en.wikipedia.org/wiki/Cumulative_distribution_function
https://en.wikipedia.org/wiki/Probability_density_function
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For certain multi-variate distributions, the arguments and results depend on the distribution type: 

Dirichlet 

The argument is a vector of doubles.  The total of the argument mut equal to 1.  The result is a scalar 

double. 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Dirichlet' (1 2 3.4 5) 
'Dist1'⎕PDist 'Density' (.1 .2 .3 .4) 

 

 

Inverse Wishart 

The argument is a rank-2 matrix of doubles.  The result is a scalar double. 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'InverseWishart' 4 (2 2⍴5 2 2 10) 
'Dist1'⎕PDist 'Density' (2 2⍴1 0 0 1) 
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NormalGamma 

mean is a scalar double 

precision is a scalar double 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'NormalGamma' 0 10 2 2 
mean←4.25 
precision←0.5 
'Dist1'⎕PDist 'Density' mean precision 

 

 

Wishart 

The argument is a rank-2 matrix of doubles.  The result is a scalar double. 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Wishart' 4 (2 2⍴5 2 2 10) 
'Dist1'⎕PDist 'Density' (2 2⍴1 0 0 1) 
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DensityLn 
Natural logarithm of the density function value. 

The arguments and results are the same as those for the Density action. 

'#'⎕PDist 'Create' 'Normal1' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 0 1 
'Normal1' ⎕PDist 'DensityLn' .5 
'#'⎕PDist 'Create' 'Bernoulli1' 'SYSTEMRANDOMSOURCE' 'GUID' 'Bernoulli' 0.5 
'Bernoulli1'⎕PDist 'DensityLn' .5       

 

 

InvCumDist 
The inverse cumulative density distribution or quantile returns the value of a random variable, satisfying 

the specified probability distribution, which has the probability less than or equal to a specified probability. 

'#'⎕PDist 'Create' 'Normal1' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 0 1 
'Normal1' ⎕PDist 'InvCumDist' .5 
'#'⎕PDist 'Create' 'Bernoulli1' 'SYSTEMRANDOMSOURCE' 'GUID' 'Bernoulli' 0.5 
'Bernoulli1'⎕PDist 'InvCumDist' .5       

 

 

https://en.wikipedia.org/wiki/Quantile_functionhttps:/en.wikipedia.org/wiki/Quantile_function
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Probability 
Returns the probability that random variable, satisfying the specified probability distribution, will be equal 

to a specified value. 

Most Distributions 

For continuous distributions the argument is a scalar double.  For discrete distributions the argument is a 

scalar integer.  The result is a scalar double. 

Bernoulli distribution 

'#'⎕PDist 'Create' 'Normal1' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 0 1 
'Normal1' ⎕PDist 'Probability' .5 
'#'⎕PDist 'Create' 'Bernoulli1' 'SYSTEMRANDOMSOURCE' 'GUID' 'Bernoulli' 0.5 
'Bernoulli1'⎕PDist 'Probability' 1 
'Bernoulli1'⎕PDist 'Probability' 0 
'Bernoulli1'⎕PDist 'Probability' .5       

 

 

Multinomial distribution 

'#'⎕PDist 'Create' 'Dist1' 'MersenneTwister' 'Robust' 'Multinomial' (.2 .8) 3 
'Dist1'⎕PDist 'Probability' (3 0) 
'Dist1'⎕PDist 'Probability' (2 1) 
'Dist1'⎕PDist 'Probability' (1 2) 
'Dist1'⎕PDist 'Probability' (0 3) 

 

https://en.wikipedia.org/wiki/Probability_density_function
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ProbabilityLn 
Natural logarithm of the probability value. 

The arguments and results are the same as those for the Probability action. 

'#'⎕PDist 'Create' 'Normal1' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 0 1 
'Normal1' ⎕PDist 'ProbabilityLn' .5 
'#'⎕PDist 'Create' 'Bernoulli1' 'SYSTEMRANDOMSOURCE' 'GUID' 'Bernoulli' 0.5 
'Bernoulli1'⎕PDist 'ProbabilityLn' 1 
'Bernoulli1'⎕PDist 'ProbabilityLn' 0 
'Bernoulli1'⎕PDist 'ProbabilityLn' .5       
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Properties 
Returns a rank-2 array with the available properties of the selected distribution which are supported by 

the MathNet toolkit.  Column #1 contains the property description.  Column #2 contains the property 

value. 

Some distributions do not support all properties listed. 

'#'⎕PDist 'Create' 'Normal' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 0 1 
'Normal' ⎕PDist 'Properties' 
'#'⎕PDist 'Create' 'Bernoulli' 'SYSTEMRANDOMSOURCE' 'GUID' 'Bernoulli' 0.5 
'Bernoulli' ⎕PDist 'Properties' 
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RandomSource 
Use this ⎕PDIST instance method to view or change the random seed and pseudo-random number 

generator for an existing ⎕PDIST instance. 

To obtain the current random source name and random seed name for a specified ⎕PDIST 

distribution instance.  The result of this format of the RandomSource action is a rank-2 array 

containing the existing random source name and the random seed name. 

Syntax: (rndSrcNm rndSeedNm)←instName'⎕PDist instanceName 

'#'⎕PDist 'Create' 'Normal1' 'SYSTEMRANDOMSOURCE' 'GUID' 'NORMAL' 0 1 
⍴⎕←'Normal1'⎕PDist 'RandomSource' 

 

 

To set the random source name and random seed name for a specified ⎕PDIST distribution instance.  

The result of this format of the RandomSource action is a rank-2 array containing the existing random 

source name and the random seed name. 

Syntax: (rndSrcNm rndSeedNm)←instName⎕PDist instanceName rndSrcNm rndSeedNm 

‘rndSrcNm’ is selected from the pseudo-random number generators supported by MathNet. 

Pseudo-random Number Generators: Source Names: 

Random Source Name Description 
SystemRandomSource Wraps the .NET System.Random to provide thread-safety 
MersenneTwister Mersenne Twister 19937 generator  
XorShift Multiply-with-carry XOR-shift generator 
Mcg31M1 Multiplicative congruential generator using a modulus of 2^31-1 and a 

multiplier of 1132489760 
Mcg59 Multiplicative congruential generator using a modulus of 2^59 and a 

multiplier of 13^13 
Wh1982 Wichmann-Hill's 1982 combined multiplicative congruential generator 
WH2006 Wichmann-Hill's 2006 combined multiplicative congruential generator 
Mrg32K3A 32-bit combined multiple recursive generator with 2 components of 

order 3 
Palf Parallel Additive Lagged Fibonacci generator 
XOSHIRO256STARSTAR xoshiro256** random number generator 
CryptoRandomSource Wraps the .NET RNGCryptoServiceProvider 

https://en.wikipedia.org/wiki/List_of_random_number_generators#Pseudorandom_number_generators_(PRNGs)
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‘rndSeeNm’ is selected from the random seed options supported by Mathnet. The ‘numericValue’ 

random seed option is useful for testing an application using ⎕Pdist, but this option should not be used 

for a production application. 

Random Seed Names: 

These are the random seed options supported by Mathnet: 

Random Seed Name or Explicit Value 

Time 

Guid 

Robust 

‘numericValue’ 

 

'#'⎕PDist 'Create' 'Normal1' 'SystemRandomSource' 'Guid' 'NORMAL' 0 1 
⍴⎕←'Normal1'⎕PDist 'RandomSource' 
⍴⎕←'Normal1'⎕PDist 'RandomSource' 'MersenneTwister' 'Robust' 
⍴⎕←'Normal1'⎕PDist 'RandomSource' 
⍴⎕←'Normal1'⎕PDist 'RandomSource' 'MersenneTwister' '42' 
⍴⎕←'Normal1'⎕PDist 'RandomSource' 

 

 

https://en.wikipedia.org/wiki/Random_seed
https://numerics.mathdotnet.com/Random
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Samples 
Use this ⎕PDIST instance method obtain an APL64 rank-1 array of sample values of the specified 

⎕PDIST probability distribution instance.  The result of the Samples method depends on the 

distribution type. 

Review the documentation of the ⎕PDIST Create action for examples using the ⎕PDIST Samples 

action. 

Most Distributions 

Syntax: double[] ← 'Normal1'⎕PDist 'Samples' int 

For most distributions the argument is a scalar integer indicating the desired number of samples in the 

result.  For continuous distributions the result is a vector of doubles.  For discrete distributions the result 

is a vector of integers. 

'#'⎕PDist 'Create' 'Normal1' 'SystemRandomSource' 'Guid' 'NORMAL' 0 1 
⍴⎕←'Normal1'⎕PDist 'Samples' 10 
'#'⎕PDist 'Create' 'Bernoulli' 'SYSTEMRANDOMSOURCE' 'GUID' 'Bernoulli' 0.5 
⍴⎕←'Bernoulli'⎕pDist 'Samples' 10 
⍴⎕←'Bernoulli'⎕pDist 'Samples' 10 

 

 

Dirichlet 

Syntax: (double[] double[] …) ← 'Normal1'⎕PDist 'Samples' int 

The argument is a scalar integer.  The result is a vector of double[] vectors. 

InverseWishart, MatrixNormal, Wishart 

Syntax: (double[;] double[;] …)  ←  'Normal1'⎕PDist 'Samples' int 

The argument is a scalar integer.  The result is a vector of rank-2 matrices. 
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MultiNomial 

Syntax: (Int32[] Int32[] …)  ← 'Normal1'⎕PDist 'Samples' int 

The argument is a scalar integer.  The result is a vector of Int32[] vectors. 

NormalGamma 

Syntax: (double[2] double[2] …)  ← 'Normal1'⎕PDist 'Samples' int 

The argument is a scalar integer.  The result is a vector of 2-element double vectors.  Each double vector 

contains the mean and precision of the sample. 

Self 
Use this ⎕PDIST instance method to obtain the instance name of a selected ⎕PDIST probability 

distribution instance. 

'#'⎕PDist 'Create' 'Normal1' 'SystemRandomSource' 'Guid' 'Normal' 0 1 
'Normal1' ⎕PDist 'Self' 

 

 

⎕PDISTSELF System Variable 
When the ⎕PDistSelf system variable is a ⎕Pdist instance, the left argument of ⎕Pdist is not necessary.  

⎕PDistSelf can be localized in an APL64 programmer defined function. 

Example: 

Create the FN1 function, which localizes ⎕PDistSelf.  Running the FN1 function will not modify the 

workspace value of ⎕PDistSelf: 

⎕PDistSelf←'#'⎕PDist 'Create' 'Normal1' 'SystemRandomSource' 'Guid' 'Normal' 0 1  
⎕PDist 'Self' 
FN1 
⎕PDist 'Self' 

 



©Copyright APLNow LLC – All Rights Reserved - 12/22/2025 - Page: 39 
 

 


	Overview
	Study the ⎕PDIST and MathNet Documentation
	Pseudo-Random Number Generators
	Pseudo-Random Number Generators
	Pseudo-Random Seed
	Repeatability

	⎕PDIST Workflow
	Select the Pseudo-random Number Generator
	Create a Probability Distribution Instance
	Review the Probability Distribution Properties
	Obtain Probability Distribution Samples
	Consider the Other ⎕PDIST Actions

	Syntax
	⎕PDIST Object Actions Syntax
	⎕PDIST Instance Actions Syntax
	Object and Instance Example

	⎕PDIST Actions
	⎕PDIST Object Actions
	Clear
	Count
	Create
	Bernoulli
	Beta
	Binomial
	Categorical
	Cauchy
	Chi
	Chi-Squared
	Continuous-Uniform
	Conway-Maxwell-Poisson
	Dirichlet
	Discrete-Uniform
	Erlang
	Exponential
	Fisher-Snedecor
	Gamma
	Geometric
	Hyper-Geometric
	Inverse-Gamma
	InverseWishart
	Laplace
	Log-Normal
	MatrixNormal
	Multinomial
	Negative-Binomial
	Normal
	NormalGamma
	Pareto
	Poisson
	Rayleigh
	Stable
	Student-T
	Triangular
	Weibull
	Wishart
	Zipf

	Delete
	Help (?)
	Instances
	New

	⎕PDIST Instance Actions
	CumDist
	Density
	Most Distributions
	Dirichlet
	Inverse Wishart
	NormalGamma
	Wishart

	DensityLn
	InvCumDist
	Probability
	Most Distributions
	Multinomial distribution

	ProbabilityLn
	Properties
	RandomSource
	Pseudo-random Number Generators: Source Names:
	Random Seed Names:

	Samples
	Most Distributions
	Dirichlet
	InverseWishart, MatrixNormal, Wishart
	MultiNomial
	NormalGamma

	Self


	⎕PDISTSELF System Variable

