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*)

(*REXEEF T word segment list = wordSeglList » SPRIZHFFZ R » HY RIEZFEFZHE*)

let wordSegList = ["no"; "HY"; "thing"; "SP"; "can"; "SP"; "stop";"SP"; "the";

||croll; IIHYII; IICO”;“HY" ;Ildilell; ”Cross"; IISPII; IIi.t.II] ;;
val wordSeglList : string list =
[Ilnoll; IIHYII; Ilthingll; IISPII; Ilcanll; IISPII; Ilstopll; IISPII; Ilthell; IISPII; Ilcroll;
IIHYII; "CO"; IIHYII; IIdi'LeII; Ilcrossll; IISPII; "it."]
(*IRAERSEword segmentERFIE EEHERF)
(* sg: XE segment
ow : original width BRAENEE
hw : hyphenated width ZEIEEABFZENEE*)

type segment with length { sg: string; ow: float; hw: float}

type segment with_ length
(* #{Esegment= EE*)
let segOwList = List.map (fun x -> match x with
| "SP" -> 1.0 (*SP BEEEAL*)
"HY" -> 0.0 (*HY EFIEERO0*)

{ sg : string; ow : float; hw : float; }

wordSeglList

val segOwList : float list =
[2.; 0.; 5.; 1.; 3.; 1.; 4.; 1.; 3.; 1.; 3.; 0.; 2.; 0.; 4.; 5.; 1.; 3.1

(*&EsegmentE L RETIFHRE *)
let segHwList = List.map (fun x -> match x with
| "SP" -> 0.0 (*SP EEEMTHRTEERO*)
| "HY" -> 1.0 (*HY EFBETHERL*)
| _ -> infinity) (FF I REEM TV - REEEH07)
wordSeglList

val segHwList : float list =
[infinity; 1.; infinity; 0.; infinity; 0.; infinity; 0.; infinity; 0.;
infinity; 1.; infinity; 1.; infinity; infinity; 0.; infinity]

(*3{EFIRME zip E—He*)

||SP|| :

|
|  -> float of int (String.length x)) (*McharstyRER

let segListCombined = List.combine (List.combine wordSegList segOwlList) segHwList;;

(*RE# K type segment with length#yF|&*)

let segWithLengthList = List.map (fun i -> match i with

| ((sg,ow),hw) -> {sg = sg; ow = ow; hw = hw})

seglListCombined

val segListCombined : ((string * float) * float) list =

[(("no", 2.), infinity); (("HY", 0.), 1.); (("thing", 5.), infinity);
("sp", 1.), 0.); (("can", 3.), 1nf1n1ty), (("SP", 1.), 0.);

("stop", 4.), infinity); (("SP", 1.), 0.); (("the", 3.), infinity);
("SP", 1.), 0.); (("cro", 3.), infinity); (("HY", 0.), 1.);

("co", 2.), infinity); (("HY", 0.), 1.); (("dile", 4.), infinity);
("cross", 5.), infinity); (("SP", 1.), 0.); (("it.", 3.), infinity)]



val segWithLengthList : segment with length list =
[{sg = "no"; ow = 2.; hw = infinity}; {sg = "HY"; ow = 0.; hw = 1.}
{sg = "thlng"; ow = 5.; hw = infinity}; {sg = "SP"; ow = ; =
{sg = "can"; = 3.; hw = infinity}; {sg = "SP"; ow = 1.; hw = 0.};
{sg = "stop'; ow = 4.; hw = infinity}; {sg = "SP"; ow = 1.; hw = 0.};
{sg = "the"; ow = 3.; hw = infinity}; {sg = "SP"; ow 1.; = ;
{sg = "cro"; ow = 3.; hw = infinity}; {sg = "HY"; ow = 0.; hw = 1.};
{sg = "co"; ow = 2.; hw = infinity}; {sg = "HY"; ow = 0.; hw = 1.};
{sg = "dile"; ow = 4.; hw = infinity};
{sg = "cross"; ow = 5., hw = infinity}; {sg = "SP"; ow = 1.; hw = 0.};
{sg = "it."; ow = 3.; hw = infinity}]

(*
KPATUERESE n BET=RT BTN FHE L BIRAREL cost(n) @ BRASRBUEY VAT ©
ERAEZRAHRBHABIER

badness (k, n)ZE#Ek~n-1EFER—IT > BEnEEI{TRAESH XK
cost(n) = baness(0,n) ZTHAAMR > TH min of k in 0.

5? AR ) BT

badness(k, n) = (lineWidth - widthBetween(k, n) )”3 if lineWidth >=
widthBetween(k+1, n)
infinity elsewhere

widthBetween(a,b){4#E aflb EE—ITRNEE
widthBetween(a,b) = hw[b] + (sum{i=a...b-1} of ow[i]
*)

open Printf

let lineWidth = 12.0;; (*—/THEAZEY)

(
.n-1 of badness(k, n) + cost(k)

A E KB badnessE : #1lineWidth >= widthBetween(a,b) r BlA—#& > £ =%k7% » TRIZERAK -

let widthBetween a b = if a> b then raise (Failure "Exception: widthBetween a b,

<=b ")

else (List.nth segWithLengthList b).hw +. (sumOfOw a (b-1) segWithlLengthList);;

let badness k n = let remainedSpaceWidth = lineWidth -. (widthBetween k n) in
if remainedSpaceWidth >= 0. then
remainedSpaceWidth ** 3,
else infinity;;

let minIndex = ref 0;; (*fcost(x)#4sE/NEk)E*)

(*BIREMEFIL (min cost, HPE k HE min cost) ZE*)
(*#= : n (minValue, minIndex) *)
let costKStorage = Hashtbl.create 10;;

let rec cost n =
if Hashtbl.mem costKStorage n then (*%E2EAHEHT  BIAEEEE  BEEEESY)
let (minValue, minIndex) = Hashtbl.find costKStorage n in

minValue

else if (badness 0 n) < infinity then (badness 0 n)

else
let comparelList = List.init n (fun k -> (badness k n) +. cost k) in
(¥R /AME*)

let findMin 1st

List.fold _left min infinity 1lst in



let minValue = findMin comparelList in (*&/IME*)
(R EB/IMEFTERI R 3| index{E*)
let findMinIndex lst = List.fold left
(fun pos i -> if (List.nth 1st i) == minValue
then 1 else pos)
(-1)
(List.init (List.length 1lst) (fun x -> x)) in
let minIndex = findMinIndex comparelList in
let = Hashtbl.add costKStorage n (minValue, minIndex) in
minValue;;

val lineWidth : float = 12.

val widthBetween : int -> int -> float = <fun>

val badness : int -> int -> float = <fun>

val minIndex : int ref = {contents = 0}

val costKStorage : (' weakll, ' weakl2) Hashtbl.t = <abstr>

val cost : int -> float = <fun>

(*sum0fOw : ExX89(sum{i=a...b} of ow[i]l*)

(* sumOfOwAux : BEBIREC*)

let rec sumOfOwAux i start final sum list =

if 1 < start then sumOfOwAux (i+1) start final sum list

else if (i>= start && i <= final) then sumOfOwAux (i+1) start final (sum +. (List.nth
list i).ow) list

else sum ;;

let sumOfOw start final list = sumOfOwAux 0 start final 0.0 list;;

val sumOfOwAux :
int -> int -> int -> float -> segment with length list -> float = <fun>

val sumOfOw : int -> int -> segment with length list -> float = <fun>
(*EBH 1L EAIRRAY)

(¥#ER

no thing

can stop

crocodile



- : float = 179.

(*#% costKStorage BATHIME*)
let a = ref "" in

let = (Hashtbl.iter (fun x y -> let (yl,y2) =y in a := 'a © (sprintf "%d : %f
%sd\n" x yl y2)) costKStorage) in 'a;;

- @ string =
"6 : inf -1\n2 : inf -1\n8 : inf -1\n7 : 152.000000 3\nl3 : 153.000000 7\nl2 : inf
-1\n4 : inf -1\n9 : 28.000000 5\nll : 179.000000 7\n@® : inf -1\nl0® : inf -1\n"

(R B S EETE 0 EMANIEFEHashTable*)

let rec findBreakPointAux res k =
if Hashtbl.mem costKStorage k then
let (minValue, minIndex) = Hashtbl.find costKStorage k in
findBreakPointAux (List.append res [k]) minIndex
else (List.append res [kl);;

let findBreakPoint n = findBreakPointAux [] n;;

val findBreakPointAux : int list -> int -> int list = <fun>

val findBreakPoint : int -> int list = <fun>
findBreakPoint 13;;

findBreakPoint <-- 13
findBreakPointAux <-- []
findBreakPointAux --> <fun>
findBreakPointAux* <-- 13
Hashtbl.find <-- <abstr>
Hashtbl.find --> <fun>
Hashtbl.find* <-- <poly>
Hashtbl.find* --> <poly>
findBreakPointAux <-- [13]
findBreakPointAux --> <fun>
findBreakPointAux* <-- 7
Hashtbl.find <-- <abstr>
Hashtbl.find --> <fun>
Hashtbl.find* <-- <poly>
Hashtbl.find* --> <poly>
findBreakPointAux <-- [13; 7]
findBreakPointAux --> <fun>
findBreakPointAux* <-- 3
findBreakPointAux* --> [13; 7; 3]
findBreakPointAux* --> [13; 7; 3]
findBreakPointAux* --> [13; 7; 3]
findBreakPoint --> [13; 7; 3]

- ¢ int list = [13; 7; 3]



