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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 AZTINYRIUY I NYIINI5IY

d-algebra o v n7ili419 non-empty set X s7ufe constant 0 wae binary
operation * UsznaufuanauTRfad :

1. x*x=0

2. 0*x=0

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

aund (X,*0) 1Uu d-algebra uag ¢=1 < X . awi3en | 91 a d-subalgebra of X
&1 xxyel ile xel and yel. wazazdon | 1 dideal of X &nilaudasil -
1. x*yel and x*yel and yel imply xel.
2. Xel and ye X imply xxyel,ie, I *X |

Inssadrefivndln d-algebra AoL¥nlii1e non-empty set X $2ufU constant 0

(%

WAz binary operation * Usgnaufiunnuaudnead :
1. x*x=0
2. 0xx=0
3. x*y=0uaz y*x=0 ua1 x=ydmiunn x,y lw X.

dwmsugn | Tulassaisiwagin d-algebra X awi5uni d-ideal dnaoamaesiu
AENUR

1. Oel

2. x*yel uaz yel uaa xel

3. xel wag ye X ug1 x*yel

agdenilendu g: X —[04] 91 fuzzy set vulassasnafivadn X wazld T10u
t-norm 15198na1790 u WU fuzzy d-ideal with respect to T-norm (M38138n91 T-fuzzy d-
ideal Ui X ) Fadennsosiunnau U

1 u(0) = u(x)

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

19eSeniendy 1 X —[01] 1 fuzzy set vulassasefivadin X wazld T10u
t-norm 1513gna131 1 WU fuzzy d*-ideal with respect to T-norm (#58158n31 T-fuzzy
d*ideal uu X ) Beaenndesiuauaula



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

Wununenisiag

1%
a o IS

MUt dneiie addanesfuiionagdeu
- d-algebra
- fuzzy d-ideal
- t-fuzzy d-deal

Tunsnsredeuienlulaseadsiisndn d-aleebra 3y d-deal $u §1fwaniilng
wnagldnanlunisasiagevuiuiazidenal wagn1snsiaasuadidu T-fuzzy d-ideal A
Wuiy 1ileannainisnsadeusanan fideiaiedanesiuiiamsansaaeuienlagly
Tnssassfivade d-aleebra 318U d-ideal wioldl udensadresaneifiuiionsiaaauniny
Hu T-fuzzy d-ideal fowtuiu mydnnesinaandaneiiufiadstuannsniilugnmgud

aneqlulassasiaivain d-algebra

IgUsaAvaslATINIgIY
1. Wioantlymuagiiatlunsasiadeuislasasiivadin d-algebra
2. lonsavaeu d-ideal Tulassadsfiwadin d-algebra
3. Wlens19deu T-fuzzy dideal lulassadsfivadia d-algebra

/NsANEUNISIY

1. fAnw d-ideal lassasnsnvatin d-algebra
a513danesiiuiionsivdeu d-ideal
Ainwn fuzzy set lassas1ensada d-algebra
a3195ane3Tiuilonsavaeu fuzzy set d1wsu T-fuzzy d-ideal
NEULALTATIZVIHA

o kR LD



unil 2 nud) uITeningrdeuazseilsusnisive
wuIRALAZNg U INEITY

fienn Tassadfivade d-algebra fawdniiliing non-empty set X $3ufu constant 0 wae
binary operation * UiSﬂaUﬁUﬂmauﬂaﬁd‘ﬁ:

1. x*x=0

2. 0*x=0

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

dgwsuen | Tulassadsiwadin d-algebra X awi38n9 d-ideal dnaonmdssiu
GRIGIGI

1. Oel

2. x*yel uaz yel uaa xel

3. xel wag ye X ua1 x*yel

1azi3enilandy u: X —[01] 11 fuzzy set vulassasisivadn X wazld T 10y
t-norm 15198na1797 u WU fuzzy d-ideal with respect to T-norm (M38138A791 T-fuzzy d-
ideal Ui X ) Beconndosiunmanta

1. u(0) = w(x)

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

fonu eseniladdu g X > [01] 3 fuzzy set vulassadsivadn X wayld T 10w t
norm 1513¥na131 u WU fuzzy d*-ideal with respect to T-norm (138138031 T-fuzzy d*-
ideal Ui X ) Beaonndosiunmanta

L u(0) = p(x)

2. p(x*Z2) 2T ((e(x*(y*2)), u(y))
dmsunn x,y,z lu X

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

1 u(0) = p(x)

2. 1) 2T (u(x*y), u(y))
dwiunn x, y Tulassaswiivadn X



19zi3enilendy u: X > [01] 91 fuzzy set vulassasisivama X wagls T 10y
t-norm 1319¢N8111 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 (inti=0;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 = O; 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()) && (Y0 != 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++){
iflcommutative(A(i)A())!I=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++)
if(associativity(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 %, 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 <=2z)
return 1;
else
return O;
}
}




unil 4 ajUnauataLaUBIULYRINITNARDY
dyUunan1snnaeg

Tnsadefigndia d-algebra Aowdniilidne non-empty set X $2ufU constant 0
uaw binary operation * UsgnaufunnauiRsad :

1. x*x=0

2. 0*x=0

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

aund (X,*0) 1Uu d-algebra uag ¢=1 < X . awi3en | 91 a d-subalgebra of X
&1 xxyel ile xel and yel. wazazdon | 1 dideal of X &nilaudasil -
1. x*yel and x*yel and yel imply xel.
2. Xel and ye X imply xxyel,ie, I *X |

dgwmsuen | Tulassaisiwadln d-algebra X awi38n91 d-ideal dnaenmassiu
AaUENUR

1. Oel

2. x*yel uaz yel uar xel

3. xel uag ye X um x*yel

s1aziSenilendy w: X —>[01] 91 fuzzy set vulassasisivadn X wagl T 10y
t-norm 15198na1730 WU fuzzy d-ideal with respect to T-norm (M38158n791 T-fuzzy d-
ideal Uy X ) Feaeandesiunuauli

L u(0) = pu(x)

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

MnNaNsNRaed 13ld 2 sanasiiu dil

1. 9ane3Nu d-algebra

2. 9anasny T-norm
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