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Abstract

In this research, we will study an algebraic structure, d-algebras. Then we
establish an algorithm to check any sets in d-algebras if they are ideals or T-fuzzy d-

ideals. Moreover, we investigate some related properties in d-algebras.
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uni 1 unidn
AR KAZTINYRIUY I NYIINI5IY

d-algebra Ao v n7ili419 non-empty set X $7ufe constant 0 wae binary
operation * UsznaufuanauTRcad :

1. x*x=0

2. 0*x=0

3. x*y=0 uaz y*x=0 ud x=ydwsunn x,y u X.

aund (X,*,0) \Uu d-algebra uag ¢=1 < X . awi38n | 91 a d-subalgebra of X
81 xxyel ile xel and yel. wazazdon | 91 dideal of X fnilaudassil -
1. x*yel and x*yel and yel imply Xxel.
2. Xel and ye X imply x*xyel,ie, I *X |

Inssadefivndln d-algebra AoL¥nlii1e non-empty set X $2uU constant 0
WA binary operation * UsyneuiuuauURnal :

be

1. x*x=0
2. 0xx=0
3. x*y=0 uaz y*x=0 s x=ydmiunn x,y lu X.

dgwsuen | Tulaseadwivadlsn d-algebra X 2wi58nI1 d-ideal tdonadesiu
AENUR

1. Oel

2. x*yel uaz yel uaa xel

3. xel wag ye X ua1 x*yel

1azi3enilendu u: X »[01] 11 fuzzy set vulassadisivadn X wazls T 10y
t-norm 15198na1731 u WU fuzzy d-ideal with respect to T-norm (M38138n791 T-fuzzy d-
ideal Ui X ) FadenndosiunnauU

1 u(0) = u(x)

2. u(X) =T (u(x*y), u(y))
dmsunn x,y lu X

519e3enien Ty 1 X —[01] 1 fuzzy set vulassadefivadin X wazld T10u

t-norm 15139gna131 1 WU fuzzy d*-ideal with respect to T-norm (#58158n31 T-fuzzy
d*ideal uu X ) Beaenndesiuauaua



L u(0) = u(x)
2. pu(x*2) 2T ((u(x*(y*2)), s(y))
dmsunn x,y,z Tu X

wWrunen1sIaY
ASeETmnedie adsdanesTiuiionnaou
- d-algebra
- fuzzy d-ideal
- t-fuzzy d-deal

Tunsnsredeuienlulasiadsiisndn d-aleebra 3y d-deal $u §1dwaniilng
wnagldnanlunisasiagevuiunazidenal wagn1snsiaasuaddu T-fuzzy d-ideal A
Wuiy ieanainisnsadeudinan §ideaiedaneIiufiannsansaaouiaalaglu
Tnssassfivade d-aleebra 318U d-ideal w3l udensadresanesfiuiionsiaaeauniny
Hu T-fuzzy d-ideal Feiduiu mslinsginandaneifufiadrsduanunsoinlugnismngu]

aneqlulassasrsivain d-algebra

IgUsaAvaslATINIGIY
1. Wioantlymuaziatlunsasiaaeuislasadisiivadin d-algebra
2. lonsavaeu d-ideal Tulassadsfivadin d-algebra
3. ilens1adeu T-fuzzy d-ideal lulassadafivadia d-algebra

/NTANEUNISIY

1. fAnw d-ideal lassasnsivaain d-algebra
a$dane3fiuiionsivasu d-ideal
Ainwn fuzzy set lassas1eiwadin d-algebra
a39ane3Tiuiionsivaau fuzzy set d1wsu T-fuzzy d-ideal
NEULALIATIZVIHS

o kR LD



unil 2 nud) uITeningrdenazseileusnisive
wuIRALAZNgUINEIT0Y

fienn Tassadefivade d-algebra fawdniiliding non-empty set X 531U constant 0 wa
binary operation * UisﬂaUﬁUﬂmauﬂaﬁﬂ‘ﬁ:

1. x*x=0

2. 0*x=0

3. x*y=0 uaz y*x=0 usr x=ydmiunn x,y lu X.

dgwsuen | Tulassadsiwadin d-algebra X awi3uni1 d-ideal dnaonmassiu
GRIGIGI

1. Oel

2. x*yel uaz yel ua1 xel

3. xel waz ye X ug1 x*yel

1azi3enilendu u: X »[01] 11 fuzzy set vulassadisivadn X wazld T 10y
t-norm 15198na1731 u WU fuzzy d-ideal with respect to T-norm (M38138n791 T-fuzzy d-
ideal Ui X ) Beconndosiunmanta

L u(0) = u(x)

2. p(X) 2T (u(x*y), u(y))
dmiunn xy lu X

foru 5agSenileddu 1 X > [01] 1 fuzzy set vulassadefivadn X wazli T t
norm 1513¥na1731 u \Ju fuzzy d*-ideal with respect to T-norm (#38138n71 T-fuzzy d*-
ideal Ui X ) Beconndosiunmanta

L u(0) = p(x)

2. p(x*2) 2T ((e(x*(y™2)), u(y))
dmsunn x,y,z lu X

fuzzy set u lulassasrsnasmadin X T du fuzzy d-ideal with respect to T-norm
Fsannndaiunaiauln

1 u(0) = p(x)

2. () 2T (u(x*y), u(y))
dwiunn x, y Tulassaswiivadn X



1azi3enilendy u: X > [01] 91 fuzzy set vulassasisivada X wagls T 10y
t-norm 13198111 U \Ju fuzzy d*-ideal with respect to T-norm (130138011 T-fuzzy
d*-ideal Ui X ) Beaonndoaiunnanta

3. p(0) = u(x)

4. p(x*z2) 2T ((e(x*(y*2)), u(y))
dmsunn x,y,z lu X



UNA 3 WAYDINITNAADY

1. 9an@39u d-algebra
int main()
{
int N, countElement, X(10), Y(10), matrix(10)(10]);

bool flag=false;

// Enter number for defining size of set X
cout << "Enter size of set X: *;

cin >>n;

// Enter number to set X
cout << endl << "Enter element of set X: ;
for (int i = O; i < n; ++i)
{
cin >> X(i);
Y(i) = X(i);
//cout << X(i] << ", " << Y[i] << endl;

// Enter number to matrix
cout << endl << "Enter a binary operation *: " << end|;
for (inti=0;i<n; ++i)
{
cout << "Row " << i<< "I
for (int j =0;j < n; ++j)
{

cin >> matrix(i)(j);

//Print out matrix
cout << endl << "Binary operation" << " *";
for (int c = 0; c < n; ++c)
{
cout << " | " << X(c) ;
}
cout << end|;
for (inti=0;i<n;++i)

{
cout << " " << X(i);
for (int j = 0; j < n; ++j)
{
cout << " | " << matrix(i)(j);
}
cout << end|;
}

//Check data in matrix existed in set X
countElement = O;
for (inti=0;i<n; ++i)



for (intj=0;j<n;++))
{
for(int c = 0; c < n; ++c)
{
if (X(c) == matrix(i)(j))
{

countElement++;

}
if (countElement == (n*n))
{

cout << "All data in matrix are member of set X." << endl;
} else

{

cout << "Some data in matrix are not member of set X. Therefore, your matrix is not d-
algebra." << end|;

flag = true;

if (flag == false)

{
//Check d-algebra
for (inti=0;i<n; ++i)

{
for (intj=0;j <n; ++j)
{
if (X() == Y()) && (matrix(i)(j) != 0))
{
flag = true;
}
if ((X(i) == 0) && (matrix(i)(j) != 0))
{
flag = true;
}
if (((matrix(i)(j) == 0) && (X(i) != 0)) && (matrix(j)(i]] == Q))
if ((X() 1= Y()) && (Y() != X())
{
flag = true;
}
}
}
if (flag == false)
{
cout << endl << "(X, *) is a d-algebra." << endl;
}
else
{
cout << "However, (X, *) is not a d-algebra." << endl;
}
}
return O;



2. 9anasfy T-norm

int main()

{
int sizeOfx=3;
double A(3);
int flag=0;

ofstream myfile ("t-NormsResult.txt"); //
if (myfile.is_open()){

// Generate matrix (a, b, c): (O, 1)
double a=0, b=0, c=1;
for(int i=0; i<=100; i++){
for(int j=0; j<=100; j++){
for(int k=1; k<=100; k++){
myfile << fixed;
myfile << "(" << setprecision(2) << a << " "<<b << ", "<<c << "]" << end;
A(O)=a; A(1)=b; A(2)=c;

myfile << "T: (0,1)x(0,1)->(0,1) = " << smallest(A, sizeOfx);
myfile << endl << "T1: Boundary condition = ";
for(int i=0; i<sizeOfx; i++){

if(boundaryCon(A(i))!=A(i))

flag=flag++;

}
if(flag > 0)

myfile << "False" << endl;
else

myfile << "True" << end|;

flag = O;
myfile << "T2: Commutative = ";
for(int i=0; i<sizeOfx-1; i++){
for(int j=1; j<sizeOfx; j++){
if[commutative(A(i)A(j))!=1)
flag=flag++;

}
if(flag > 0)

myfile << "False" << endl;
else

myfile << "True" << end|;

flag = O;
myfile << "T3: associativity = ";
for(int i=0; i<sizeOfx-2; i++)
iflassociativity(A(i), Ali+1), A(i+2))==1)
flag=flag++;
if(flag > Q)
myfile << "False" << end|;
else
myfile << "True" << end|;



flag = O;
myfile << "T4: monotonicity = ";
for(int i=0; i<sizeOfx-2; i++)
ifmonotonicity(A(i), Ali+1), A(i+2))==1)
flag=flag++;
if(flag > 0)
myfile << "False" << endl << end|;
else

myfile << "True" << endl << end|;

c=c-0.01;
}
b=b+0.01;
c=1;
}
a=a+0.01;
b=0;
}
myfile.close();
}
else cout << "Unable to open file";

return O;

double smallest(double arr(),int n){

double temp = arr(0);

for(int i=0; i<n; i++){
if(temp>arr(i)){
temp=arr(i);
}
}

return temp;

double tnorms(double x, double y){

return min(x, y);

bool commutative(double %, double y){

return (tnorms(x,y)== tnorms(y.x));

double boundaryCon(double x){

return min(x,1.0);

bool associativity(double x, double vy, double z){

return (tnorms(x,tnorms(y,z))== tnorms(tnorms(x,y),z));

bool monotonicity(double x, double vy, double z){

if (tnorms(x,y)<=tnorms(x,z)){



if (y <= 2)
return 1;
else

return O;



unil 4 ajUnauataLaUBIULYRINITNARDY
dyUunan1snnaeg

Tnssadefigndia d-algebra Aowdniilidne non-empty set X 521U constant 0
uaw binary operation * UsgnaufunnauiRsad :

1. x*x=0

2. 0*x=0

3. x*y=0 uaz y*x=0 usr x=ydmiunn x,y lu X.

aund (X,*,0) \Uu d-algebra uag ¢=1 < X . awi38n | 91 a d-subalgebra of X
81 xxyel ile xel and yel. wazazdon | 91 dideal of X fnilaudassil -
1. x*yel and x*yel and yel imply Xxel.
2. Xel and ye X imply x*xyel,ie, I *X |

dgwsuen | Tulassaisiwmdln d-algebra X awi38ni1 d-ideal dnaenmassiu
AaUENUR

1. Oel

2. x*yel uaz yel uaa xel

3. xel uag ye X um x*yel

1aziSenilandy u: X > [01] 41 fuzzy set vulassadisivamn X wagls T 19y
t-norm 1319Na17 K \Ju fuzzy d-ideal with respect to T-norm (#38138n31 T-fuzzy d-
ideal U X ) Feaenndesiunaauli

L u(0) = p(x)

2. p(x) 2T (u(x*y), u(y))
dmsunn x,y lu X

MnNanNsNRae 15lg 2 sanesiiu fil

1. 9ane3Nu d-algebra

2. 9ane3¥u T-norm
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