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AnimatelListZEP Function for animation of the whole list of fuzzy numbers
Description

AnimatelListZEP animates the whole list consisting of fuzzy numbers.

Usage
AnimatelListZEP(
listOfValues,
FUN,
knots = 10,
grid = TRUE,
approximation = FALSE,
method = "NearestEuclidean",
sleep = 1,
)
Arguments

listOfValues List of the input fuzzy numbers.

FUN Function used for the input fuzzy number with the help of the Zadeh’s principle.
knots Number of the alpha-cuts used during calculation of the output.

grid If TRUE, then additional grid is plotted.

approximation If TRUE, the approximated output is calculated.

method The selected approximation method.

sleep Interval between frames in the animation.

Additional parameters passed to other functions.

Details

The function takes the list of input fuzzy numbers 1istOfValues (which should be described by
one of the classes from FuzzyNumbers package) and applies the function FUN using the Zadeh’s
principle. The output is given as animation of consecutive fuzzy numbers or their approximations
(when approximation is set to TRUE and the respective method is selected). To properly find the
output, value of FUN is calculated for many alpha-cuts of 1istOfValues. The number of these
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alpha-cuts is equal to knots (plus 2 for the support and the core). If the approximation is used, then
the approximated fuzzy number is shown with green line.

The input fuzzy number from a list 1istOfValues should be given by fuzzy number described by
classes from FuzzyNumbers package.

Value

The figures are animated: the series of the input and output fuzzy numbers (for the Zadeh’s principle
and the applied function) or their approximation (if selected).

Examples

library(FuzzyNumbers)
# prepare list of fuzzy numbers
a <- seq(0@,5,by=1)
fuzzylist <- list()
for (i in 1:1length(a)) {
fuzzylList[[i]] <- TrapezoidalFuzzyNumber(i,i+1,2*i+1,3xi+1)
}

# check the list
fuzzylList

# now some animations for various functions and then with approximation
AnimatelListZEP(fuzzylList,FUN=function(x) x*2)

AnimatelListZEP(fuzzyList,FUN=function(x) sin(x))

AnimatelListZEP(fuzzylList,FUN=function(x) x*3+1,approximation = TRUE)

AnimateZEP Animate output for the Zadeh’s principle

Description

AnimateZEP applies the selected function to a fuzzy number using the Zadeh’s principle, and then
animates the output.
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Usage
AnimateZEP(
value,
FUN,
knots = 10,
approximation = FALSE,
method = "NearestEuclidean”,
sleep = 0.05,
)
Arguments
value Input fuzzy number.
FUN Function used for the input fuzzy number with the help of the Zadeh’s principle.
knots Number of the alpha-cuts used during calculation of the output.

approximation If TRUE, the approximated output is calculated.
method The selected approximation method.
sleep Interval between frames in the animation.

Additional parameters passed to other functions.

Details

The function takes the input fuzzy number value (which should be described by one of the classes
from FuzzyNumbers package) and applies the function FUN using the Zadeh’s principle. The output
is given by a fuzzy number or its approximation (when approximation is set to TRUE and the
respective method is selected). To properly find the output, value of FUN is calculated for many
alpha-cuts of value. The number of these alpha-cuts is equal to knots (plus 2 for the support and
the core). The output fuzzy number and its approximation are animated for the decreasing value of
alpha (i.e., the consecutive alpha-cuts). If the approximation is used, then the approximated fuzzy
number is shown with green line.

The input fuzzy number value should be given by fuzzy number described by classes from FuzzyNumbers
package.

Value
One (or two) figures are animated: the output fuzzy number (for the Zadeh’s principle and the

applied function), and its approximation (if selected).

Examples

library(FuzzyNumbers)
# prepare complex fuzzy number

A <- FuzzyNumber (-5, 3, 6, 20, left=function(x)
pbeta(x,0.4,3),
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right=function(x)

1-x*(1/4),

lower=function(alpha) gbeta(alpha,0.4,3),
upper=function(alpha) (1-alpha)*4)

# animate the output fuzzy number

AnimateZEP (A, FUN=function(x)x"3+2xx*2-1)

# find and animate the approximated output via the Zadeh's principle

AnimateZEP(A,FUN=function(x)x"3+2%*x*2-1,approximation=TRUE)

ApplyZEP

Function to apply the Zadeh’s principle

Description

ApplyZEP applies the selected function to a fuzzy number using the Zadeh’s principle.

Usage
ApplyZEP(
value,
FUN,
knots = 10,
approximation = FALSE,
method = "NearestEuclidean”,
)
Arguments
value Input fuzzy number.
FUN Function used for the input fuzzy number with the help of the Zadeh’s principle.
knots Number of the alpha-cuts used during calculation of the output.
approximation If TRUE, the approximated output is calculated.
method The selected approximation method.

Additional parameters passed to other functions.
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Details

The function takes the input fuzzy number value (which should be described by one of the classes
from FuzzyNumbers package) and applies the function FUN using the Zadeh’s principle. The output
is given by a fuzzy number or its approximation (when approximation is set to TRUE and the
respective method is selected). To properly find the output, value of FUN is calculated for many
alpha-cuts of value. The number of these alpha-cuts is equal to knots (plus 2 for the support and
the core).

The input fuzzy number value should be given by fuzzy number described by classes from FuzzyNumbers
package.

Value

The output is a fuzzy number described by classes from FuzzyNumbers package (piecewise linear
fuzzy number without approximation, various types with the approximation applied).

Examples
library(FuzzyNumbers)
# prepare complex fuzzy number
A <- FuzzyNumber(-5, 3, 6, 20, left=function(x)
pbeta(x,0.4,3),
right=function(x) 1-x*(1/4),
lower=function(alpha) gbeta(alpha,0.4,3),
upper=function(alpha) (1-alpha)*4)
# find the output via the Zadeh's principle
ApplyZEP (A, FUN=function(x)x*3+2*x*2-1)

# find the approximated output via the Zadeh's principle

ApplyZEP (A, FUN=function(x)x*3+2xx*2-1,approximation=TRUE)

approximationMehodsInside
A vector containing names of the built-in approximation methods.

Description

‘approximationMehodsInside‘ is a vector containing names of the built-in approximation methods.

Usage

approximationMehodsInside
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Format

An object of class character of length 3.

Value

This function returns a vector of strings.

Examples

# check the names

approximationMehodsInside

DpgDistance Function to calculate D(p,q) distance.

Description

DpgDistance calculates the generalized D(p,q) distance between two fuzzy numbers.

Usage

DpgDistance(valuel, value2, p =2, q = 1/2)

Arguments
valuel First fuzzy number.
value?2 Second fuzzy number.
p Value of the power (and the the root) applied in the distance calculation.
q Value of the weight for the second fuzzy number (for the first one this weight is
calculated as 1-q, respectively).
Details

The function calculates the generalized D(p,q) distance between two fuzzy numbers valuel and
value2, where p is the value of the applied power, and q is the weight between these two fuzzy
numbers.

All of the input values should be given by fuzzy numbers described by classes from FuzzyNumbers
package.

Value

The output is a numerical value (the calculated distance).
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Examples

library(FuzzyNumbers)

# prepare two fuzzy numbers

A <- TrapezoidalFuzzyNumber(9,1,2,3)
B <- TrapezoidalFuzzyNumber(1,3,4,6)
# calculate the distance

DpgDistance (A,B)

FuzzyApproximation Function for approximation with the help of methods other than in
FuzzyNumbers package

Description

FuzzyApproximation approximates the given fuzzy number.

Usage
FuzzyApproximation(value, method = "ExpectedValueCore”, piecewise = FALSE, ...)
Arguments
value Fuzzy number to approximate.
method The selected approximation method.
piecewise If piecewise=TRUE is set, then the methods "Naive","NearestEuclidean" (from
the FuzzyNumbers package) produce piecewise linear fuzzy number as the out-
put, otherwise they result in trapezoidal fuzzy number.
Additional parameters passed to other functions (like approximation method
from the FuzzyNumbers package).
Details

The function approximates the fuzzy number given by value with the method selected by method.
The following approximations are possible: ExpectedValueCore—preserving the expected value
and the core of value, TriangSuppPreserving—constructs the triangular fuzzy number based on
minimization of DpgDistance, preserving the support of value, AmbiguityValuePreserving—
minimizing the Euclidean distance, while preserving the ambiguity and value, and the approxima-
tion methods from the FuzzyNumbers package (namely: Naive, NearestEuclidean, ExpectedIntervalPreserving, Sup

The input value should be given by a fuzzy number described by classes from FuzzyNumbers pack-
age.
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Value

The output is a fuzzy number (triangular or trapezoidal one) described by classes from FuzzyNumbers
package.

Examples
library(FuzzyNumbers)
# prepare complex fuzzy number
A <- FuzzyNumber(-5, 3, 6, 20, left=function(x)
pbeta(x,0.4,3),
right=function(x) 1-x*(1/4),
lower=function(alpha) gbeta(alpha,0.4,3),
upper=function(alpha) (1-alpha)*4)

# find approximation

FuzzyApproximation (A)

PlotZEP Plot input and output for the Zadeh’s principle

Description

PlotZEP applies the selected function to a fuzzy number using the Zadeh’s principle, and plots the
input and output.

Usage
PlotZEP(
value,
FUN,
knots = 10,
grid = TRUE,

alternate = FALSE,
approximation = FALSE,

xRange = NA,
yRange = NA,
method = "NearestEuclidean”,
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Arguments
value
FUN
knots
grid
alternate
approximation

xRange

yRange

method

Details

PlotZEP

Input fuzzy number.

Function used for the input fuzzy number with the help of the Zadeh’s principle.
Number of the alpha-cuts used during calculation of the output.

If TRUE, then additional grid is plotted.

If TRUE, the second type of the layout of figures is used.

If TRUE, the approximated output is calculated.

If NA, the support of the input fuzzy number is used for to plot x-axis (first and
second plot), otherwise the given vector is applied.

If NA, the support of the output fuzzy number (or its approximation) is used for
to plot x-axis (third and fourth plot), otherwise the given vector is applied.

The selected approximation method.

Additional parameters passed to other functions.

The function takes the input fuzzy number value (which should be described by one of the classes
from FuzzyNumbers package) and applies the function FUN using the Zadeh’s principle. The output
is given by a fuzzy number or its approximation (when approximation is set to TRUE and the
respective method is selected). To properly find the output, value of FUN is calculated for many
alpha-cuts of value. The number of these alpha-cuts is equal to knots (plus 2 for the support and
the core). The input and output fuzzy numbers are plotted together with the applied function. If the
approximation is used, then also the approximated fuzzy number is shown (green line).

The input fuzzy number value should be given by fuzzy number described by classes from FuzzyNumbers

package.

Value

Three (or four) figures are plotted: the input fuzzy number, the respective output (for the Zadeh’s
principle and the applied function), and the function. The output fuzzy number can be approximated
with the selected method and also plotted.

Examples

library(FuzzyNumbers)

# prepare complex fuzzy number

A <- FuzzyNumber(-5, 3, 6, 20, left=function(x)

pbeta(x,0.4,3),

right=function(x) 1-x*(1/4),
lower=function(alpha) gbeta(alpha,9.4,3),
upper=function(alpha) (1-alpha)*4)

# plot the figures
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PlotZEP(A,FUN=function(x)x*3+2*x"2-1)
# find and plot the approximated output via the Zadeh's principle

PlotZEP(A,FUN=function(x)x*3+2xx*2-1,approximation=TRUE)
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