
ADT Grid

Service : Grid
Type : int, bool

Observators :
getWidth : [Grid] -> int
getHeight : [Grid] -> int
isOccupied : [Grid] * int * int -> bool
précondition : isOccupied(G,x,y) require x >= 1 && x <= getWidth(G) && y >= 1 &&

y <= getHeight(G)
canPut : [Grid] * int * int -> bool

Constructor :
init : int * int -> [Grid]
précondition : init(x,y) require x > 0 && y > 0 && y >= x

Opérations :
put : [Grid] * int * int -> [Grid]
précondition : put(G,x,y) require canPut(G,x,y) && x >= 1 && x<= getWidth(G) &&

y >= 1 && y <= getHeight(G)

remove : [Grid] * int * int -> [Grid]
précondition : remove(G,x,y) require isOccupied(G,x,y) && x >= 1 && x<= getWidth(G) &&

y >= 1 && y <= getHeight(G)

Observations :

◦ invariants
∀ x (1 <= x && x <= getWidth(G)){
∀ y (1 <= y && y <= getHeight(G)){ isOccupied(G,x,y) = ¬canPut(G,x,y) }
}

◦ init
getWidth(init(w,h)) = w && getHeight(init(w,h)) = h
∀ x in (1 <= x && x <= getWidth(init(w,h))){
∀ y in (1 <= y && y <= getHeight(init(w,h))){ ¬isOccupied(init(w,h),x,y) &&
canPut(init(w,h),x,y)}
}
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◦ put
¬isOccupied(put(G,x,y),x,y) = isOccupied(G,x,y)
¬canPut(put(G,x,y),x,y)
∀ i (1 <= i && x 6= i && i <= getWidth(put(G,x,y))){
∀ j in (1 <= j && j 6= y && j <= getHeight(put(G,x,y))){
isOccupied(put(G,x,y),i,j) = isOccupied(G,i,j) }
}
∀ i in (1 <= i && x 6= i && i <= getWidth(put(G))){
∀ j in (1 <= j && j 6= y && j <= getHeight(put(G))){canPut(put(G),i,j)}
}

◦ remove
isOccupied(remove(G,x,y),x,y) = ¬isOccupied(G,x,y)
canPut(remove(G,x,y),x,y)
∀ i in (1 <= i && x 6= i && i <= getWidth(remove(G,x,y))){
∀ j in (1 <= j && j 6= y && j <= getHeight(remove(G,x,y))){
isOccupied(remove(G,x,y),i,j) = ¬isOccupied(G,i,j)}
}
∀ i in (1 <= i && x 6= i && i <= getWidth(remove(G,x,y))){
∀ j in (1 <= j && j 6= y && j <= getHeight(remove(G,x,y))){canPut(remove(G,x,y),i,j)}
}
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