Capitulo 8.nb

8. Relaciones binariasy
conjuntos ordenados

Ejemplos con Mathematica

1. Relaciones binarias

A={a b, c };
R={{a,a}, {b,b}, {ab}, {b,c1}},

m Ejemplo 8.1.
SeanA={a,b,c,d, e f,g, h}yR={(, a), ®, (c c), (d, d), (e,
e), (f, 1), (g, 9), (h, h), (a, b), (b, a)}. Detamar si R es reflexiva,
simétrica, transitiva o antisimétrica, y comprodiar es relacion
de orden o de equivalencia.



Capitulo 8.nb

A={a b,c,d e fgh };
R={{a,a}, {b,b}, {c,c}, {dd},
{e,e}, {Lf 3}, {9,913} {(h,h} {a b}, {ba}l};

Reflexiva = True; For [n =1, n <Llength [A], n ++,
If [Intersection [{{AL[N]I],A[IN11}}, R1={{A[IN]1],A[[N]1}},
Null, Reflexiva = False ]]; Simetrica = True;
For [m=1, m < Length [R], m++, If [Intersection [{{R[[mM, 2]1],R[[M,1]1}}, R] ==
{{R[[M, 211, R[[m, 111}}, Null, Simetrica = False ]1;
Transitiva =True; For [p=1,p =<Llength [R],p ++,

For [g =1, g < Length [R], q ++,
If [R[[p,11]=R[[g,2]],If [Intersection [{{R[[9,11]1.R[[p,211}} R] =

{{R[[9,21 11, R[[p,2 11}}, Null, Transitiva = False 11;1; 1;

Antisimetrica =True; For [r =1,r <Llength [R], r ++,

If [Intersection [{{RL[r,2 1], R[[r1 11}},R1 = {{(R[[r,2 11, R[[r,1 1]1}}&&

! (ToString [R[[r,1 111 ==ToString [R[[r,2 111]), Antisimetrica = False ]1;

If [Reflexiva, Print ['R es reflexiva" 1, Print  ["'R no es reflexiva" 11

If [Simetrica, Print ['R es simétrica" ], Print ["R no es simétrica" 11

If [Transitiva, Print ["R es transitiva" ], Print ["R no es transitiva" 11

If [Antisimetrica, Print ['"R es antisimétrica" 1,

Print ["R no es antisimétrica" 11;
If [Reflexiva && Simetrica && Transitiva,

Print ["R es una relacion de equivalencia" 1,

Print ["R no es relacion de equivalencia" 11;
If [Reflexiva && Antisimetrica && Transitiva,

Print ["R es una relacion de orden" ], Print  ["R no es relacién de orden" 11

R es reflexiva

R es simétrica

R es transitiva

R no es antisimétrica

R es una relacion de equivalencia

R no es relacién de orden
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2. Maximos y minimos

m Ejemplo 8.2.

SeaA={a, b,cd,e,fqg,h,i}unconjunto enddo con la rel-
acion binaria: R ={(a, a), (a, b), (a, ¢), (a,@),e), (a, 1), (a, h),
(a, 1), (b, b), (b, ), (b, 1), (b, h), (b, 1), @, (d, d), (d, e), (d, ), (d,
h), (d, ), (e, e), (e, ), (e, h), (e, 1), (f, T, 1), (9, 9). (9, 1), (h, h),

(h, 1), (i, D}. Calcular, si existen, el maximogy minimo de A.

A={a b,cd e f g hi };
R={{a,a}, {a,b}, {ac} {ad}, {ae}, {af}
{a,h}, {ai}, {byb}, {b,e}, {bf1} {bh} {bi} {cc}i
{d,d}, {de} {df} {dh} {di} {ee}, {ef1} {eh}
{e,i }, {ff }, {fi }, {9,9} {gi 1} {hhy} {hi} {i,i }}
maximo = {}; Do [maxi = True; Do [If [Intersection [{{AL[M]1,A[[n]]1}}, R] = {3},
maxi = False ], {m, 1, Length [A]1}];
If [maxi, AppendTo [maximo, A [[n]1]1]11;, {n, 1, Length [A]}];
If [maximo == {}, Print ["No tiene maximo" ], Print ["Maximo: ", maximo [[1]1]]]

No tiene maximo

A={a b,cd e f g h,i };
R={{a,a}, {a,b}, {ac} {ad}, {ae}, {af}
{a,h}, {ai}, {byb}, {b,e}, {bf1} {bh} {bi} {cc}i
{d,d}, {de} {df} {dh} {di} {ee}, {ef} {eh}
{e,i }, {ff }, {fi }, {9,9} {gi 1} {hhy} {hi} {i,i }}
minimo = {}; Do [mini = True; Do [If [Intersection [{{A[[N]], A[[M1]1}}, R] = {3},
mini = False ], {m, 1, Length [A]1}];
If [mini, AppendTo [minimo, A [[n]1]1]11]1;, {n, 1, Length [A]}];
If [minimo = {}, Print ["No tiene minimo" ], Print ["Minimo: ", minimo [[11111

No tiene minimo
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3. Elementos maximales y minimales

m Ejemplo 8.3.

Sea A el mismo conjunto ordenado del ejemplo 8#&cular sus elementos
maximales y minimales.

A={a b,cd e f g h,i };
R={{aa}, {ab} {ac} {ad} {ae}, {af},
{a,h} {ai}, {bb}, {be} {bfy} {bh} {bi} {cci}
{d,d}, {d,e}, {df} {dh} {di}, {e,e}, {ef} {eh},
{e,i ¥, (Ff 3, (fi }, {99} {9}, {hyhy} {hi} {i,i }}
maximales = {}; Do [maximal = True;
Do[If [Intersection [{{A[[N]],AL[MI1}}, R] # {} && n # m, maximal = False ],
{m, 1, Length [A]}];If [maximal, AppendTo [maximales, A [[n]]111];,
{n, 1, Length [A]}]; Print ["Maximales: ", maximales ]

Maximales: {c,i }

A={a b,cd e f g h,i };
R={{aa}, {ab} {ac} {ad}, {ae}, {af},
{a,h} {ai}, {bb}, {be} {bf3} {bh} {bi} {cci},
{d,d}, {d,e}, {df} {dh} {di}, {e,e}, {ef} {eh},
{e,i ¥, (Ff 3, (fi }, {99} {gi}, {hyhy} {hi} {i,i }}
minimales = {}; Do [minimal = True;
Do[If [Intersection [{{AL[M1,A[[N]]1}}, R] # {} && n # m, minimal = False ],
{m, 1, Length [A]}]1;If [minimal, AppendTo [minimales, A [[n]]111];,
{n, 1, Length [A]}]; Print ["Minimales: ", minimales ]

Minimales: {a, g}

4. Cotas superiores e inferiores. Supremo e infimo

m Ejemplo 8.4.

Consideremos el mismo conjunto A ordenado del dei®y2. y sea B el
subconjunto de A dado por B ={a, e, f, g, h}. Gddenos todas las cotas
superiores e inferiores y el supremo e infimoxwsten.



Capitulo 8.nb

A={a b,cd e f g h,i };
B={a e f, g h };
R={{a,a}, {ab}, {ac} {ad} {ae} {af}
{a,h}, {ai}, {b,b}, {b,e}, {bf1} {bh} (bi} {cc}i
{d,d}, {de} {df} {dh} {di} {ee}, {ef} {eh}
{e,i }, {ff }, {fi 3}, {9,9} {9} {(hhy} {hi} {i,i }}
cotassuperiores = {}; Do [csuper = True;
Do[If [Intersection [{{B[[mM]], A[[N]]}}, R =={}, csuper = False 1,
{m, 1, Length [B]}];
If [csuper, AppendTo [cotassuperiores, A [[n]1111;, {n, 1, Length [A]}];

If [cotassuperiores = {}, Print ["No hay cotas superiores" 1,
Print ["Cotas superiores: ", cotassuperiores 1; supremo = {}; Do [mini = True;
Do[If [Intersection [ { {cotassuperiores [[n]], cotassuperiores [[M1}},R] =
{}, mini =False ], {m, 1, Length [cotassuperiores 1}1;
If [mini, AppendTo [supremo, cotassuperiores [[n1111;

{n, 1, Length  [cotassuperiores 13}1;If [supremo == {},
Print ["No tiene supremo" 1, Print ["Supremo: ", supremo  [[1]1]1]111;

Cotas superiores: {i}
Supremo: i

A={a b,cd e f g h,i };

B={a e f,gh };

R={{a,a}, {ab} {ac} {ad}, {ae} {af},
{a,h} {ai}, {bb}, {be} {bf3} {bh} {bi} {cci},
{d,d}, {d,e}, {df} {dh} {d i}, {e,e}, {ef}, {eh},
{e,i ¥, (£f 3}, (fi }, {9,9}, {90}, {hhy} {hi} {i,i }}

cotasinferiores = {}; Do [cinfer = True;

Do[If [Intersection [{{A[[N]],B[[M]}}, R] = {3}, cinfer = False ],
{m, 1, Length [B]1}1;

If [cinfer, AppendTo [cotasinferiores, A [[n]1111;, {n, 1, Length [A]}];
If [cotasinferiores = {}, Print ["No hay cotas inferiores" 1,
Print ["Cotas inferiores: ", cotasinferiores ];infimo = {}; Do [maxi = True;
Do[If [Intersection [ { { cotasinferiores [[m] ], cotasinferiores [[N]11}},R] =
{}, maxi = False ], {m, 1, Length [cotasinferiores 1}1;
If [maxi, AppendTo [infimo, cotasinferiores [[N1111;
{n, 1, Length  [cotasinferiores 1}1;
If [infimo = Print ["No tiene infimo" 1, Print  ["Infimo: ", infimo [r111111;

No hay cotas inferiores
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5. Diagramas de orden

m Ejemplo 8.5.

Consideremos el mismo conjunto A ordenado del d@i®y2. Determinar
su diagrama de orden.

<< Graphics Arrow’
A={a b,cd e f g h,i };
R={{a,a}, {ab} {ac} {ad}, {ae} {af},
{a,h}, {ai}, {b,b}, {b,e}, {bf1} {bh} {(bi} {cc}i
{d,d}, {d,e} {df 3} {dh} {di} {e e}, {ef} {eh}
{e,i ¥, (£f 3}, (fi }, {9,9}), {90}, {hhy} {hi} {i,i }}
Clear [Coord 7;
tabla = Table [0, {il, Length [A]}, {j1,3 }]1;B =A;tl =1;nivel =0;
While [B # {}, minimales = {};nivel ++; Do [minimal = True;
Do[If [Intersection [{{B[[mM1]],B[[N1]1}}, R] # {}&&nl# ml,
minimal = False ], {ml, 1, Length [B]}];
If [minimal, AppendTo [minimales, B [[nl1]]];
tabla [[tl]] = {nivel, B [[n1]], O };
tl ++; 1;,
{n1, 1, Length [B]}1;
B = Complement [B, minimales 1];
1
R1={};
Do[AppendTo [R1, {A[[i1 ]1,A[[i111}], (i1, 1, Length [Al}1;
R = Complement [R, R1]; R1 = {}; Do [
Do[Do[If [Intersection [R, {{RI[k1, 1 11,AT[L 11} {AL[L11,R[[KL, 2 11}}] ==
{{R[[k1, 1 11, AT[111}, {AL[11]1,RI[KL, 2 ]11}},
R1 = Union [R1, {R[[k1]113}111, {ji, 1, Length [A1}1, {ki, 1, Length [R]}1;
R = Complement [R, R11];
puntos = {};t1 =0;
Do[cont = 0;
Do[lf [tabla [[il,1 1] ==j1, cont =cont +1], {il, 1, Length [Al}1;
Do[tl ++; puntos = Union [puntos, {Text [tabla [[t1,2 11,
{k1 - (cont /2) -.1,j1 +.13}], Point [{kl - (cont /2),j1 }]1}1;
tabla [[tl,3 1] =k1 - (cont /2), {ki,1,cont }],
{j1, 1, tabla [[Length [A]l,111}1;
Coord [elem_ ] : =Do[lf [elem ==tabla [[h1, 2 1],
Coord [elem ] = {tabla [[h1, 3 ]],tabla [[h1,1 ]1}], {hl, 1, Length [A]}];
Do[Coord [A[[i1 111, {il1, 1, Length [Al1}1;
Do[AppendTo [puntos, Arrow  [Coord [R[[t1,1 ]]11, Coord [R[[t1,2 ]11111;
, {t1, 1, Length [R]1}1;
Print ["Diagrama de orden:" ]
Show[Graphics [puntos ]]
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Diagrama de orden:




