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1. OPAM OCaml Package Manager 2 X|5}7 |
2. OCaml & & =1 AX|5H|
» OCaml 4.14 0|4
» UTop, Dune OCamlFormat, ocaml-Isp-server &

3. 27020 =4 MM
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https://github.com/ocaml/opam
https://opam.ocaml.org/blog/about-utop/
https://dune.build/
https://v3.ocaml.org/p/ocamlformat/latest
https://github.com/ocaml/ocaml-lsp
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OPAM AX|5}7] (macOS)

1. macOS §Xj= Homebrew I§7|X| 22| A2 o

FMELCY,
/bin/bash -c "$(curl -fsSL https://raw.githubusercontent.com/
Homebrew/install/HEAD/install.sh)"

o

Homebrew HX| 0% LIQ= HIAIXIS B 11 PATHO| brewS

/gy

2. Homebrew2 OPAME AX|StL|LC},

’brew install opam
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https://brew.sh/
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GA|2 Ubuntu 18.04 O|AS 7|02 MHSEIL|C} 0]2/= OPAM MX|

ZME FHUIoIL.

= = = — 1=
1. ppaE F7ot0] AX|EL T}
add-apt-repository ppa:avsm/ppa
apt update
apt install opam
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https://opam.ocaml.org/doc/Install.html
https://opam.ocaml.org/doc/Install.html
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https://learn.microsoft.com/en-us/windows/wsl/install
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opam install dune ocaml-lsp-server ocamlformat

eval $(opam env)

2. » Vim 2! Emacs AFZAt=
https://dev.realworldocaml.org/install.htmlS
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» VSCode AFZX}= OCaml Platform 22715 AX|6IM| 2.
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https://dev.realworldocaml.org/install.html
https://marketplace.visualstudio.com/items?itemName=ocamllabs.ocaml-platform
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https://opam.ocaml.org/blog/about-utop/
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a=0 let a = 0 in
a=a+1 let a=a+ 1in (x SHO[Q %)
print(a) print a
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Hello, World!

UTopOf|lA{--

utop # print_endline "Hello, World!";;
Hello, World!
- :unit = ()
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Hello, World!

UTopOf|lA{--

utop # print_endline "Hello, World!";;

Hello, World!
-t unit = ()

m 2 STt QUKX|?
utop # print_endline("Hello, World!");;

Hello, World!
- :unit = ()
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Hello, World!

UTopOf|lA{--

utop # print_endline "Hello, World!";;

Hello, World!
-t unit = ()

m 2 STt QUKX|?
utop # print_endline("Hello, World!");;

Hello, World!
- :unit = ()
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A

utop # "hel"™ A "lo" (% FAM: ZAE x);;
- : string = "hello"
utop # true && false (x =2/ %);;

- : bool = false

utop # 1 + 3 (* A% )53
- :int = 4

utop # 1 / 353

- :int =0

utop # 1. /. 3. (¥ BS4A244 %);;
- : float = 0.333333333333333315
utop # ( && )33

- : bool -> bool -> bool = <fun>
utop # ( + )33

- : int -> int -> int = <fun>

utop # ( / )ss

- ¢ int -> int -> int = <fun>

utop # (/. )35

- : float -> float -> float = <fun>
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utop # let x = 253

val x : int = 2

utop # let y = x % 253
val y : int = 4

utop # let x' = succ x;3;
val x' : int = 3

utop # succs;

- : int -> int = <fun>

utop # let _ = x;3;

- int =2

utop # let X = x;3;

Error: Unbound constructor X

utop # let x-prime = x;;

Error: Syntax error

utop # let 1x = x5

Error: Unknown modifier 'x' for literal 1x
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let x = e in ¢ 0N x= ¢ QAUA T O0|E0| KEELLCE

utop # let echo () =
let i = read_int () in
let str = string_of_int i in
print_endline ("> " A str);;
val echo : unit -> unit = <fun>
utop # echo ();;
42
> 42
- :unit = ()
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let x = e in ¢ 0N x= ¢ QAUA T O0|E0| KEELLCE

utop # let echo () =
let i = read_int () in
let str = string_of_int i in
print_endline ("> " A str);;
val echo : unit -> unit = <fun>
utop # echo ();;
42
> 42
- :unit = ()
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- :int = 4

utop # let square
val square : int -
utop # let square
val square : int -
utop # let square
val square : int -
utop # square 2;;
- int =4

utop # let cube x
val cube : int ->
utop # cube 2;;

- : int = 8

X

>

>

>

utop # (fun x -> x % x) 233

=X % X33

int = <fun>

fun x -> x % X33

int = <fun>

function x -> x % X;;

int = <fun>

X % square X;;

int = <fun>

Oxof

0000
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val

utop # let rec fact n =
if n = 0 then 1 else n % fact (n - 1);;

utop # fact 10;;
: int = 3628800

fact : int -> int = <fun>
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utop # let square (x : int) : int = x * x;;
val square : int -> int = <fun>
utop # let square : int -> int = fun x -> x % X;;
val square : int -> int = <fun>
utop # let try_first pred value fallback =
if pred value then value else fallback;;
val try_first : ('a -> bool) -> 'a -> 'a -> 'a = <fun>
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utop # let square (x : int) : int = x * x;;
val square : int -> int = <fun>
utop # let square : int -> int = fun x -> x % X;;
val square : int -> int = <fun>
utop # let try_first pred value fallback =
if pred value then value else fallback;;
val try_first : ('a -> bool) -> 'a -> 'a -> 'a = <fun>
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rr
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utop # int_of_float;;

- : float -> int = <fun>
utop # float_of_int;;

- : int -> float = <fun>
utop # int_of_float 3.14;;

- int =3
utop # float_of_int 1 /. 2.;;
- : float = 0.5
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utop # let a_tuple = (3, "one") (% ZE %);;
val a_tuple : int % string = (3, "one"
utop # let (x, y) = a_tuple (x =3l %);;
val x : int = 3
val y : string = "one"
utop # fst a_tuple;;
- :int =3
utop # snd a_tuple;;
- : string = "one"
utop # let dist (x1, y1) (x2, y2) =
sqrt ((x1 -. x2) %% 2. +. (y1 -. y2) *x 2.)5;
utop # dist (1., 2.) (4., 6.)3;
- : float = 5.
utop # 1, 2, 333
- ¢ int % int % int = (1, 2, 3)
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utop # 0 :: 1 :x 2 2 3 [15s

- ¢ int list = [0; 15 2; 3]

utop # let lst = [35 1; 45 15 5; 9] (x» =9 A&
val lst : int list = [3; 1; 4; 1; 55 9]

utop # let head = List.hd 1st;;

val head : int = 3

utop # let tail = List.tl lst;;

val tail : int list = [1; 45 1; 5; 9]

utop # List.nth st 3;;

- ¢ int =
utop # List.mem 0 lst;;
- : bool = false

utop # lst @ [2; 65 55 35 5]53
- ¢ int list = [35 15 45 15 55 95 25 635 55 35 5]
utop # (@ )33

'a list -> 'a list -> 'a list = <fun> 21/39
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utop # let rec sum 1 =
match 1 with
| []->0 (* base case %)
| hd :: tl -> hd + sum tl (% inductive case *);;
val sum : int list -> int = <fun>
utop # let rec sum = function
| [1->0
| hd :: tl -> hd + sum tl;;
val sum : int list -> int = <fun>
utop # sum [15 25 3]5;
-t int =6
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utop # let rec sum 1 =
match 1 with
| []->0 (* base case %)
| hd :: tl -> hd + sum tl (% inductive case *);;
val sum : int list -> int = <fun>
utop # let rec sum = function
| [1->0
| hd :: tl -> hd + sum tl;;
val sum : int list -> int = <fun>
utop # sum [15 25 3]5;
-t int =6
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utop # type color = Red | Green | Blue;;
type color = Red | Green | Blue
utop # let color_to_string = function

| Red -> "red"

| Green -> "green"

| Blue -> "blue"s;
val color_to_string : color -> string = <fun>
utop # color_to_string Red;;
- : string = "red"

ML #1o0] /B 4

Ho

HME2L0{/variant typeli| 2|72 HIAISHZEM|L!
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utop # type tree =
| Leaf of int
| Node of int % tree % tree;;
type tree = Leaf of int | Node of int % tree x tree
utop # let t1 = Leaf 033
val t1 : tree = Leaf 0
utop # let t2 = Leaf 1;;
val t2 : tree = Leaf 1
utop # let t3 = Node (2, t1, t2);;
val t3 : tree = Node (2, Leaf 0, Leaf 1)
utop # let rec sum_of_tree tree =
match tree with
| Leaf n -> n
| Node (n, 1, r) -> n + sum_of_tree 1 + sum_of_tree r3;;
val sum_of_tree : tree -> int = <fun>
utop # sum_of_tree t3;;
- ¢ int =

24/39
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utop # type rgb = { red : int; green : int; blue : int };;
type rgb = { red : int; green : int; blue : int; }

utop # let cyan = { red = 0; green = 255; blue = 255; };;
val cyan : rgb = {red = 0; green = 255; blue = 255}

utop # cyan.red;;

- :int =0
utop # cyan.bluej;;
- : int = 255

utop # let { red = r; green; blue } = cyan;;
val r : int = 0

val green : int = 255

val blue : int = 255

25/39
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f:AxB>C — f':A->B->C

utop # let addp (a, b) = a + b;;
val addp : int % int -> int = <fun>
utop # let add a b = a + b;;

val add : int -> int -> int = <fun>
utop # let add42 = add 42;;

val add42 : int -> int = <fun>

utop # add42 1337;;

- : int = 1379

26/39
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utop # let addp (a, b) = a + b;;
val addp : int % int -> int = <fun>
utop # let add a b = a + b;;

val add : int -> int -> int = <fun>
utop # let add42 = add 42;;

val add42 : int -> int = <fun>

utop # add42 1337;;

- : int = 1379
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utop # let rec len 1lst =
match lst with

| x :: xs -=> 1 + len xs
| [1-> 055
val len : 'a list -> int = <fun>

utop # len [1; 23 3];;

- :int =3
utop # len ["hello"; "world"];;
- int =2
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utop # let rec len 1lst =

match lst with

| x =z xs -> 1 + len xs

| [1-> 055
val len : 'a list -> int = <fun>
utop # len [1;5 25 3153
- :int =3
utop # len ["hello"; "world"];;
- int =2

AL l

len &= 'a EFU0| 10| 2= A2gl0] AL T
B 'a=intQ O{L}
! string & ML}

a
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utop # let x = ref 033

val x : int ref = {contents = 0}
utop # Xj3

- : int ref = {contents = 0}
utop # Ix;5;

- :int =0

utop # x = Ix + 133

- unit = ()

utop # !x;;

- ¢ int =

utop # incr x5

- :unit = ()
utop # !xs;
- :int =2

utop # incr;;
- ¢ int ref -> unit = <fun> 28/39
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utop # 1 / 033

Exception: Division_by_zero.
utop # (% type 'a option = None | Some of 'a %)
let try_div a b =
try Some (a / b) with
| Division_by_zero -> None;;
val try_div : int -> int -> int option = <fun>
utop # try_div 63 9;;
- : int option = Some 7
utop # try_div 3 0;;
- : int option = None
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utop # exception Explosion;;
exception Explosion
utop # let bomb = fun n ->
let secret_code = 1337 in
if n <> secret_code (% %f0| C}EZ| H|W )
then raise Explosion
else ()33
val bomb : int -> unit = <fun>
utop # bomb 1234535
Exception: Explosion.
utop # bomb 1337;;
- :unit = ()
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utop # module type Color_intf = sig
type t
val red : t
val blue : t
val print : t -> string
end;;
module type Color_intf =

utop # module Color_bool : Color_intf = struct
type t = bool
let red = true
let blue = false
let print ¢ = if c then "red" else "blue"
end;;
module Color_bool : Color_intf
utop # Color_bool.print Color_bool.red;;

- : string = "red"
utop # Color_bool. (print blue);;
- : string = "blue"

utop # let open Color_bool in print blue;;
- : string = "blue"

sig type t val red : t val blue : t val print :

t -> string end
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(* sample.ml %)
exception List_empty

let rec take (n : int) (xs : 'a list) : 'a list =
if n = 0 then []
else
match xs with [] -> raise List_empty | x :: xs' -> x :: take (n - 1) xs'

let rec drop (n : int) (xs : 'a list) : 'a list =
if n = 0 then xs
else match xs with [] -> raise List_empty | _ :: xs' -> drop (n - 1) xs'

let rec print_list : int list -> unit = function
| [1 -> print_newline ()
[ x :: xs ->
print_int x;
print_string ";";
print_list xs

Oxof

0000
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let rec merge (cmp : 'a -> 'a -> bool) (xs : 'a list) (ys : 'a list) :
match (xs, ys) with
[, vl L -1

| x o xs', y :oys' ->
if cmp x y then x :: merge cmp xs' ys else y :: merge cmp xs ys'
let rec merge_sort (cmp : 'a -> 'a -> bool) (xs : 'a list) : 'a list =
match xs with
[0 -1->xs
[

let len = List.length xs in
let left = take (len / 2) xs in
let right = drop (len / 2) xs in
merge cmp (merge_sort cmp left) (merge_sort cmp right)
let () =
let lst = [ 35 25 15 10; 55 4; 75 6; 95 8 ] in
let sorted = merge_sort ( < ) lst in
print_list 1lst;
print_string " -> ";
print_list sorted

'a list =

Oxof
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$ ocaml sample.ml
3325151055345756359;8;5

-> 13;2;3;4;5;637;8;9;10;
$ utop -init sample.ml

T T
| Welcome to utop version 2.13.1 (using OCaml version 5.1.0)! |
L |

352313;103534375;639;85

-> 15253;4;556357;8595103

Type #utop_help for help about using utop.
—( 00:43:09 )-< command O
utop # merge;;

- : ('a->"a->bool) -> 'a list -> 'a list -> 'a list = <fun>
—( 00:43:09 )-< command 1
utop # merge_sort;;

- : ('a->"'a->bool) -> 'a list -> Ba list = <fun>
—( 00:43:13 )—< command 2
utop # merge_sort ( > ) [4; 6; 1; 9];;
- : int list = [9;5 65 45 1]

—( 00:43:16 )—< command 3
utop #

counter: 0 }-

-~

counter: 0 }-

-~

counter: 0 }—

counter: 0 }—
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$ ocamlc sample.ml -o sample
$ ./sample
33231310353437;639;8;

-> 13;2;3;4;5;637;8359;10;
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m OCaml Programming: Correct + Efficient + Beautiful
m Real World OCaml, 2nd Edition

m OCaml Discussion
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