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module grandpa

abstract sig Person {
  father: lone Man,
  mother: lone Woman
}

sig Man extends Person {
  wife: lone Woman
}

sig Woman extends Person {
  husband: lone Man
}

fact {
  no p: Person |
    p  in p.^(mother + father)
  wife = ~husband
}

assert noSelfFather {
 no m: Man | m = m.father
}

check noSelfFather

fun grandpas[p: Person] : set Person {
 p.(mother + father).father
}

pred ownGrandpa[p: Person] {
 p in grandpas[p]
}

run ownGrandpa for 4 Person
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module grandpa
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sig A {}
�������������	

sig A {}
sig B {}
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sig A, B {}
�������������

sig B extends A {}
���������������������	������	�

sig B extends A {}
sig C extends A {}
���
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sig B, C extends A {}
�������������

abstract sig A {}
sig B extends A {}
sig C extends A {}
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sig B in A {}
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sig C in A + B {}
����������������������������	��
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one sig A {}
lone sig B {}
some sig C {}
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abstract sig Person {
  . . .
}

sig Man extends Person {
  . . .
}

sig Woman extends Person {
  . . .
}
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sig A {f: e}
���������������������!����
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sig A {
  f1: one  e1,
  f2: lone e2,
  f3: some e3,
  f4: set  e4
}
������#�	�%��&��#�����

sig A {f, g: e}
�!������
��!������������������

sig A {f: e1 m -> n e2}
��#�	� $���'��� $���(�����
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sig Book {
  names: set Name,
  addrs: names -> Addr
}
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abstract sig Person {
  father: lone Man,
  mother: lone Woman
}

sig Man extends Person {
  wife: lone Woman
}

sig Woman extends Person {
  husband: lone Man
}
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fact { F }
fact f { F }
sig S { ... }{ F }

sig Host {}
sig Link {from, to: Host}

fact {all x: Link | x.from != x.to}
����)�����������������������

fact noSelfLinks {all x: Link | x.from != x.to}
�������������

sig Link {from, to: Host} {from != to}
�������������*�!�������������+����&+
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fact {
  no p: Person |
    p in p.^(mother + father)
  wife = ~husband
}
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fun f[x1: e1, ..., xn: en] : e { E }

sig Name, Addr {}
sig Book {
  addr: Name -> Addr
}

fun lookup[b: Book, n: Name] : set Addr {
  b.addr[n]
}

fact everyNameMapped {
  all b: Book, n: Name | some lookup[b, n]
}
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pred p[x1: e1, ..., xn: en] { F }

sig Name, Addr {}
sig Book {
  addr: Name -> Addr
}

pred contains[b: Book, n: Name, d: Addr] {
  n->d in b.addr
}

fact everyNameMapped {
  all b: Book, n: Name |
    some d: Addr | contains[b, n, a]
}
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fun grandpas[p: Person] : set Person {
  p.(mother + father).father
}

pred ownGrandpa[p: Person] {
  p in grandpas[p]
}
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fun f[x: X, y: Y, ...] : Z {...x...}
fun X.f[y:Y, ...] : Z {...this...}

pred p[x: X, y: Y, ...]  {...x...}
pred X.p[y:Y, ...] {...this...}

f[x, y, ...]
x.f[y, ...]

p[x, y, ...]
x.p[y, ...]

fun Person.grandpas : set Person {
  this.(mother + father).father
}

pred Person.ownGrandpa {
  this in this.grandpas
}
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assert a { F }

sig Node {
  children: set Node
}

one sig Root extends Node {}

fact {
  Node in Root.*children
}

// invalid assertion:
assert someParent {
  all n: Node | some children.n
}

// valid assertion:
assert someParent {
  all n: Node – Root | some children.n
}
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check a
��� ��������������
����,

check a for default
��� ��������������
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check a for default but list
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check a for list
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assert a { F }
check a scope
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abstract sig Person {}
sig Man extends Person {}
sig Woman extends Person {}
sig Grandpa extends Man {}

check a
check a for 4
check a for 4 but 3 Woman
check a for 4 but 3 Man, 5 Woman
check a for 4 Person
check a for 4 Person, 3 Woman
check a for 3 Man, 4 Woman
check a for 3 Man, 4 Woman, 2 Grandpa

// invalid:
check a for 3 Man
check a for 5 Woman, 2 Grandpa
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fact {
  no p: Person | p in p.^(mother + father)
  wife = ~husband
}

assert noSelfFather {
  no m: Man | m = m.father
}

check noSelfFather
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pred p[x: X, y: Y, ...] { F }
run p scope
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fun f[x: X, y: Y, ...] : R { E }
run f scope
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fun grandpas[p: Person] : set Person {
  p.(mother + father).father
}

pred ownGrandpa[p: Person] {
  p in grandpas[p]
}

run ownGrandpa for 4 Person
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sig Man {shaves: set Man}
one sig Barber extends Man {}
fact {

Barber.shaves = {m: Man | m not in m.shaves}
}
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