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ranlip Ranlip Package
Description

This function shows a list of function included in this toolbox

Usage

ranlip()

Details

The method of building the hat function, and generation of random variates using acceptance/ re-
jection described

Value

output No return value

Author(s)

Gleb Beliakov, Daniela L. Calderon, Deakin University
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Examples

ranlip()

ranlip.FreeMem Free Memory Function

Description
Freeing the memory occupied by the data structures. It destroys the hat function (Preparehatfunc-
tion) and Random Vec().

Usage

ranlip.FreeMem()

Value

output No return value, called for side effects

Author(s)

Gleb Beliakov, Daniela L. Calderon, Deakin University
Examples

dim<-3
left<-c(0,0,0)
right<-c(5,5,5)

ranlip.Init(dim, left, right);
ranlip.FreeMem();

ranlip.Init Initialization of the internal variables

Description

Function for initialing the internal variables. Int must be called only once before any other method.

Usage

ranlip.Init(dim, left, right)



4 ranlip.LoadPartition

Arguments
dim The dimension
left An array of size dim which determine the domain of p: leftli <= xli <= rightli
right An array of size dim which determine the domain of p: leftli <= xli <= rightli
Value
output No return value, called to initialise the internal variables.
Author(s)

Gleb Beliakov, Daniela L. Calderon, Deakin University

Examples

dim<-3
left<-c(90,90,0)
right<-c(1,1,1)
ranlip.Init(dim, left, right);

ranlip.FreeMem();

ranlip.LoadPartition Load the computed hat function

Description

Loads previously computed hat function from file name(string)

Usage

ranlip.LoadPartition(string)

Arguments
string The file name to read saved partition from
Value
output The output is 0 if the function was successful, or: 2 if the file cannot be opened,
3 if file is corrupted, 4 if memory cannot be allocated
Author(s)

Gleb Beliakov, Daniela L. Calderon, Deakin University
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Examples

Fn <- function(x,dim){
out <- sum(exp(-x))

return(out)

3
out<-ranlip.LoadPartition("mypartition.txt")

if(out>0) {
print("Error loading hat function. ")
err<-switch(out, "Unknown”,"Fice cannot be opened”,

"File is corrupted”,"Memory not allocated")
print(err)
} else {

r<-ranlip.RandomVec( Fn)
print(r)
3

ranlip.FreeMem();

ranlip.PrepareHatFunction
Builds the hat function for a given Lipschitz constant

Description

Function for Building the hat function using Lipschitz constant

Usage

ranlip.PrepareHatFunction(num, numfine, Lip, dist)

Arguments
num The number of subdivisions in each variable to partition the Domain D into
hyperrectangles DIk. On each DIk, the hat function will have a constant value
hik
numfine The number of subdivisions in the finer partition in each variable. Each DIk is
subdivided into (numfine-1)*dim smaller hyperrectangles, in order to improve
the quality of the overstimate hlk. nunmfine should be a power of 2 for numerical
efficiency reason ( if not, it will be automatically changed to a power of 2 larger
than the supplied value) numdine can be 2, in which case the fine partition is not
used
Lip Lipschitz constant supplied
dist The distribution function p(x) where x is the array of size dim.
Value

output No return value. Generates and stores internally the hat function.
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Author(s)

Gleb Beliakov, Daniela L. Calderon, Deakin University

Examples

dim<-2
left<-c(-1,-1,0)
right<-c(1,1,5)

ranlip.Init(dim, left, right)

num <- 10
numfine <- 2
Lip <- 1

Fn <- function(x,dim){

r<-x[1Ixx[1]+x[2]*x[2]

r<-sqrt(r)

out <- exp(-( (x[1]1+0.2)*2+(x[2]+0.1)7*2)/1.1 )*exp(-sqrt(r))
return(out)

}

ranlip.PrepareHatFunction(num, numfine, Lip, Fn);
ranlip.RandomVec(Fn)

r<-ranlip.RandomVec( Fn)

print(r)

r<-ranlip.RandomVec( Fn)

print(r)

ranlip.FreeMem()

ranlip.PrepareHatFunctionAuto
Computation function of building the hat function and an estimated
Lipschitz constant

Description

Builds the hat function and automatically computes an estimate to the Lipschitz constant.
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Usage

ranlip.PrepareHatFunctionAuto(num, numfine, minLip, dist)

Arguments
num The number of subdivisions in each variable to partition the Domain D into
hyperrectangles DIk. On each DIk, the hat function will have a constant value
hik
numfine The number of subdivisions in the finer partition in each variable. Each DIk is
subdivided into (numfine-1)"dim smaller hyperrectangles, in order to improve
the quality of the overstimate hlk. nunmfine should be a power of 2 for numerical
efficiency reason ( if not, it will be automatically changed to a power of 2 larger
than the supplied value) numdine can be 2, in which case the fine partition is not
used
minLip the lower bound on the value of the computed Lipschitz constant, the default
value is 0
dist The distribution function p(x) where x is the array of size dim.
Value
output The estimated Lipschitz constant. Stores the hat function internlly.
Author(s)

Gleb Beliakov, Daniela L. Calderon, Deakin University

Examples

dim<-3
left<-c(0,0,0)
right<-c(5,5,5)

ranlip.Init(dim, left, right);

num <- 10
numfine <- 2
MinLip <- 1

Fn <- function(x,dim){

r<-x[1J1*x[1]+x[2]*x[2]

out <- exp(-( (x[1]1+0.2)*2+(x[2]+0.1)72)/1.1 )*x(1-exp(-sqrt(r)))
return(out)

}
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Lip<-ranlip.PrepareHatFunctionAuto(num, numfine, MinLip, Fn)

print(Lip)
ranlip.RandomVec( Fn)
ranlip.FreeMem()

ranlip.RandomVec Generated variate function with density p

Description
Function for generating a random variate with density p. It should be called after ranlip.PrepareHatFunctionAuto()
and/or ranlip.PrepareHatFunction().

Usage

ranlip.RandomVec(dist)

Arguments

dist The distribution function p(x) where x is the array of size dim..
Value

output The output is a random variate with the density p.
Author(s)

Gleb Beliakov, Daniela L. Calderon, Deakin University

Examples

dim<-3
left<-c(0,0,0)
right<-c(5,5,5)

ranlip.Init(dim, left, right);
num <- 10
numfine <- 4

MinLip <- 1

Fn <- function(x,dim){
out <- exp(-sum(x*x))

return(out)

}
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ranlip.PrepareHatFunctionAuto(num, numfine, MinLip, Fn)
r<-ranlip.RandomVec( Fn)

print(r)
r<-ranlip.RandomVec( Fn)

print(r)

ranlip.FreeMem()

ranlip.RandomVecN Generates variate function with density p

Description

Function for generating n random variates with density p. It should be called after ranlip.PrepareHatFunctionAuto()
and ranlip.PrepareHatFunction().

Usage

ranlip.RandomVecN(n,dist)

Arguments

n The number of random vectors desired

dist The distribution function p(x) where x is the array of size dim..
Value

output The output is n random variates with the density p, in a matrix arranged by rows.
Author(s)

Gleb Beliakov, Daniela L. Calderon, Deakin University
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Examples

dim<-2
left<-c(-2,-2)
right<-c(2,2)

ranlip.Init(dim, left, right);

num <- 10

numfine <- 4

MinLip <- 1

Fn <- function(x,dim){

r<-x[1J1*x[1]+x[2]*x[2]

out <- exp(-( (x[1]1+0.2)*2+(x[2]1+0.1)72)/1.1 )*x(1-exp(-sqrt(r)))
return(out)

3

ranlip.PrepareHatFunctionAuto(num, numfine, MinLip, Fn)

rv<-ranlip.RandomVecN(100, Fn)

plot(rv[,1],rv[,2],cex=0.5)

ranlip.FreeMem()

ranlip.SavePartition Saves the computed hat function into a file

Description

Function for saving previously computed hat function to file name(string)

Usage

ranlip.SavePartition(string)

Arguments
string The file name to save the partition
Value
output The output is O if the function was successful, or 1 if no hat function was com-

puted, or 2 if the file cannot be opened.
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Author(s)

Gleb Beliakov, Daniela L. Calderon, Deakin University

Examples

dim<-3
left<-c(0,0,0)
right<-c(5,5,5)

ranlip.Init(dim, left, right);
num <- 10

numfine <- 2

MinLip <- 1

Fn <- function(x,dim){
out <- exp(-sum(x*x))

return(out)

}
ranlip.PrepareHatFunctionAuto(num, numfine, MinLip, Fn);
# we don't want to create this file unnecessarily

out<-ranlip.SavePartition("mypartition.txt")
if(out>@) {print(”"File cannot be opened.")}

ranlip.FreeMem()
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ranlip.Seed Function of setting the seed

Description

Function for setting the seed of the default uniform random number generator ranlux.

Usage

ranlip.Seed(seed)

Arguments

seed Integer value to seed the random generator

Value

output No return value, called to set the seed of the random generator.
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Author(s)
Gleb Beliakov, Daniela L. Calderon, Deakin University

Examples

ranlip.Seed(17);
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