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# let normalize (x1, x2) =
let n = sqrt (x1 *. x1 +. x2 *. x2)
in(x1/.n,x2/.n);;
val normalize : float * float -> float * float = <fun>
# normalize (3.0, 4.0);;
- : float * float = 0.600000, 0.800000
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# letangle vl v2 =

let ((x,y),(x",y")) = (normalize v1, normalize v2)

inacos (x *. X' +.y *.y');;
val angle : float * float -> float * float -> float = <fun>
# let degree_of_radian x = x *. 180.0 /. 3.1415926535897;;
val degree_of_radian = float -> float = <fun>
# let angleD v1 v2 = degree_of_radian (angle v1 v2);;
val angleD : float * float -> float * float -> float = <fun>
# angleD (1.0, 0.0) (0.0, 0.5);;
- : float = 90.000000
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# type ‘a option = None | Some of ‘a;; (* EI3HHF+AHEL *)
type ‘a option = None | Some of ‘a

# let normalize (x1, x2) =
let n = sqrt (x1 *. x1 +.x2 *. x2) in
if n = 0.0 then None else Some(x1/. n, x2 /. n);;
val normalize : float * float -> (float * float) option = <fun>
# normalize (0.0, 0.0);;
- : (float * float) option = None
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# letangle v1 v2 =
match (normalize v1, normalize v2) with
(None, _) | (_, None) -> None
| (Some(x,y), Some(x",y")) ->
Some(acos(x *. x" +.y *.y');;
val angle : float * float -> float * float -> float option = <fun>
# let angleD v1 v2 = match angle v1 v2 with
None -> None | Some x -> Some (degree_of _radian x);;
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= FISMDESR & X (1)
# exception ZeroVector;;
exception ZeroVector
# raise ZeroVector;;
Uncaught exception: ZeroVector.

# exception BadArg of float;;
exception BadArg of float

# raise (BadArg 5.0);;

Uncaught exception: BadArg 5.000000.
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# let normalize (x1, x2) =
let n = sqrt (x1 *. x1 +. x2 *. x2) in
if n = 0.0 then raise ZeroVector else (x1/.n, x2/. n);;
val normalize : float * float -> float * float = <fun>
# normalize (3.0, 4.0);;
- : float * float = 0.600000, 0.800000
# normalize (0.0, 0.0);;
Uncaught exception: ZeroVector.
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# letangle vl v2 =

let ((x,y),(x",y")) = (normalize v1, normalize v2)

inacos (x *. x" +.y *.y');;
val angle : float * float -> float * float -> float = <fun>
# let angleD v1 v2 = degree_of_radian (angle v1 v2);;
val angleD : float * float -> float * float -> float = <fun>

# angleD (1.0, 0.0) (0.0, 0.5);;

- : float = 90.000000

# angleD (0.0, 0.0) (0.0, 0.5);;
Uncaught exception: ZeroVector.
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# let angle_str v1 v2 = try
“Angle is ” ~ string_of_float (angleD v1 v2)
with ZeroVector -> “Not defined.”;;
val angle_str : float * float -> float * float -> string = <fun>

# angle_str (1.0, 0.5) (2.0, 3.0);;

- : string = "Angle is 29.7448812969"
# angle_str (1.0, 0.5) (0.0, 0.0);;

- : string - “Not defined.”
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# exception Zero;;
# let prod | =
let rec f = function [] -> 1
| hd::tl -> if hd = 0 then raise Zero else hd * f tl
in try f | with Zero -> 0;;
val prod : int list -> list
# prod [1;2;3;4;5;0;7;8;0];;
-rint=0
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Reference

» ZETRER IV
# vala =ref 0;;
val a : int ref = {contents=0}

# la;;
-:1int=0
#a:=05;;
-unit = ()
# la;;
-rint=5
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# type mutable_point = { mutable x:int; mutable y:int };;
type mutable_point = { mutable x : int; mutable y : int; }
#letpl ={x=5,y=3;};

val p1 : mutable_point = {x=5; y=3}

#pl.x <-6;;
- unit = ()
#pl;;

- : mutable_point = {x=6; y=3}

(cf.) type 'aref = { mutable contents : ‘a }

183

# letincrementxa = (x:=Ix + a; Ix);;
val increment : int ref -> int -> int = <fun>
# leta =ref0;;

val a : intref = {contents=0}
# incrementab;;

-:rint=5
# increment a 5;;
-:int =10
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#();;
- unit = ()
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= type turtle = (any implementation)
= val new_turtle = unit -> turtle
s FUWT— FIVEERK
= val advance = turtle -> float -> unit
= val rotate = turtle -> float -> unit
= 5—FIVOUBZBH#EES
= val locate = turtle -> float * float
 REOEHEZ (x, y) DX THRSE
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# let tl = new_turtle Q;;

val t1 : turtle = { ..} X

# advance tl 1.0; locate tl;;
: float * float = 1, 0

# rotate tl 90.0; advance tl 1.0; locate tl;;
: float * float = 1, 1

# rotate tl 90.0; advance tl 1.0; locate tl;;
: float * float = 0, 1

# rotate tl 90.0; advance tl 1.0; locate tl;;

- : float * float = 0, O
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= sin, cos, ... : float -> float (SMEEE)

= 7T = atan 1.0 *. 4.0 (BEES..)
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» Stack DT —FIBEZKRIRNT 3SHEZ
EELU. ROFEEEEC L,
= new_stack: $T UL\ stack DERK

= new_stack DB EDEIIBATRT B
(CREILAPZERERA)

= push: EFRZ8E(T:EN
= pop: EEREFRZROHT
» ZE stack IZ399 3 pop (&5 EXH
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# let s = ( new_stack () : int stack);;
val t1: int stack = .....
# push s 1;;
sounit = ()
# push s 2;;
- oounit = ()
# pop s;;
cint =2
# pop s;;
cint =1
# pop s;;

Uncaught exception: EnptyStack.
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n T SRDEBEDERIS?
= RIFD T
type 'a stack = { mutable c : 'alist }
T&L..
= push: U ~DFEEEICERZEN

= pop: YA L®D head ZBADHT .
BRDHUTICE D stack () X + D tail
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= $R3H2 & [FAHEIC Queue Z1EN.
new_queue: $TLLY queue DERX
add: i ULWERZREITEM
take: SEEEDERZROET

= Stack Z{LUTETH, Fo&HULLTTY,
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