gobooboooboobooobooboo Jacques Garrigue, 20080 120 30

3 00 (0)
ooooa

let rec get_max t =
match t with
Empty -> raise Not_found
| Node (t1, d, t2) —>
if t2 = Empty then d else get_max t2
val get_maz : ’a tree -> ’a
let rec remove x t =
match t with
Empty -> raise Not_found
| Node (t1, d, t2) —>
if d.key = x then
if t2 = Empty then t1 else
if t1 = Empty then t2 else
let d° = get_max t1 in bal (remove d’.key tl1) d’ t2
else if x < d.key then
bal (remove x t1) d t2
else
bal t1 d (remove x t2)
val remove : ’a -> (’a, ’b) node tree -> (’a, ’b) node tree

4 0O0O000O0O0O040d

gooobod

let distances =
[ "Nagoya", ["Sakae", 2; "Hisaya", 3];
"Sakae", ["Nagoya", 2; "Hisaya", 1; "Imaike", 3];
"Hisaya", ["Nagoya", 3; "Sakae", 1; "Imaike", 3; "Motoyama", 11];
"Imaike", ["Motoyama", 3; "Sakae", 3; "Hisaya", 3];
"Motoyama", ["Imaike", 3; "Hisaya", 11; "Daigaku", 1];
"Daigaku", ["Motoyama", 1] ]
val distances : (string * (string * int) list) list = ...

type ’a graph = {names: ’a list; vertices: (int*int) list array}

let rec index x 1 =
match 1 with
[l -> raise Not_found
| a::1 -> if x = a then 0 else 1 + index x 1
val index : ’a -> ’a list -> aint

let add_edge g a b w =
let v = g.vertices in
let i = index a g.names and j = index b g.names in
v.(i) <= (G,w) :: v.(D);  0O0000O000Oa0g =)
v.(j) <= (1,w) :: v.(j)
val add_edge : ’a graph -> ’a -> ’a -> int -> unit



let build_graph 11 =
let len = List.length 11 and names = List.map fst 11 in
let g = {names = names; vertices = Array.create len []} in
List.iter
(fun (a, neighbours) ->
List.iter (fun (b, w) -> add_edge g a b w) neighbours)
11;

g
val build_graph : (Pa * (’a * int) list) list -> ’a graph

let graph = build_graph distances

val graph : string graph =
{names = ["Nagoya"; "Sakae'"; "Hisaya"; "Imaike"; "Motoyama"; "Daigaku"];
vertices = [[[(2, 3); (1, 2); (2, 3); (1, 2)]; ...l]1}
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type status = Reached of int * int | Fringe of int * int | Unseen

(x source 0000 srcdist OO O0OOOO0ODOOOOOOODOOOOO %)
" 00000000000 ODOOOOOOODOOODoOOnO =
let visit_neighbour ~“status “source “srcdist (next, dist) =
match status. (next) with
| Reached _ -> ()
| Fringe (d, src) ->
let d’ = srcdist + dist in
if 4’ < d then status.(next) <- Fringe (d’, source)
| Unseen ->
status. (next) <- Fringe (srcdist + dist, source)
val visit_neighbour :
status:status array —-> source:int —-> srcdist:int -> int * int -> unit

(x O0O0OD0 Fringe UOUODODOODODODODODO oOOODO=)
let closest_fringe status =
let closest = ref 0 in
Array.iteri
(fun i s ->
match status.(!closest), s with
| Fringe (d, _), Fringe (di, _) ->

if di < d then closest := i
| _, Fringe _ -> closest := i
| _ => O)
status;
Iclosest

val closest_fringe : status array —> int

let rec shortest_rec “graph “status =
let next = closest_fringe status in



match status. (next) with
Fringe (d, src) ->
status. (next) <- Reached (d, src); (* Reached OO OO %)
List.iter (visit_neighbour ~“status ~“source:next ~srcdist:d)
graph.vertices. (next) ;
shortest_rec “graph ~“status xOOooDog =
I - > 0O (x Fringe D00 0O0O0O0OOOOOOOOO =)
val shortest_rec : graph:’a graph -> status:status array -> unit

(x start DOO0O0O0O0D00O0000D000O0O0Ostatus0000O0 %)
let shortest_paths “graph “start =
let status = Array.create (Array.length graph.vertices) Unseen in
status. (index start graph.names) <- Fringe (0, -1);
shortest_rec “graph “status;
status
val shortest_paths : graph:’a graph -> start:’a -> status array

let shortest_path ~“graph “start “dest =
let status = shortest_paths ~“graph “start in
let v = index dest graph.names in
match status.(v) with
| Reached (d, _) -> Some d
| _ -> None

val shortest_path : graph:’a graph -> start:’a -> dest:’a -> int option

# shortest_path graph "Nagoya" "Daigaku";;
- : int option = Some 9
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val read_path :
graph:’a graph -> status:status array -> dest:’a -> ’a list
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val remove : ’a -> ’a list -> ’a list
val visit_neighbour :
status:status array —-> fringe:int list ->
source:int -> srcdist:int -> tnt * int -> int list
val closest_fringe : status array -> int list -> int
val shortest_rec :
graph:’a graph -> status:status array —> fringe:int list -> unit



