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* pair / tuple / list

* Currying

Inductive type / polymorphic type
match-with #t= / try - with - raise 7+&
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OCaml| H0o{2t?
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=2 = 22| &t2| (garbage collector)

« OtHM(safety)
« EIY A|AE
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a=1

b =2

c=a+ b;

print(c);
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letc=a+ bin
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let a
let b
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print(c)
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OCaml &z|5}7|

HHH 1) martini S2| HEE{Z5HE A& A AR
e Linux &4, OCaml4.02.3

o 71 Hot= LY LT

HHH 9) https://OCaml.org/releases/

« AAE HIOLA AlY AT

¢ 22 2AA|A|0f Br= binary distribution g7|
HHH 3) gpt-get(Ubuntu), brew(Mac) 22 OPAM
Pl httlos //opam.OCaml.org
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(console)
jschoi@ropas:~$ ocaml hello.ml

Hel lo wor |d!
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OCaml &lst7|(compile)

(console)

jschoi@ropas:~$ ocamlc hello.ml —o hello

jschoi@ropas:~$ ./hello
Hel lo wor [d!
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« O = 10|2t= ¢fQ| 0|2 i O|C}
« 22 |9 42 12 Holotlt

" et s = “hello world’
Boolean 4/
" let b = true
unit
= let = print_endline “hello world”
W2 O| 52 AmAt= A|2fol{OF e
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=
=let i =1 (xi:int>*)
* et s = “helloworld” (*s:string
= let b = true (* b : bool *)

. _L_Oﬂ Efd% FAL == UAS
Nt =

= let s strlng = “hello world”
* let b : bool = true

*)
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et i = 1 (*i:int¥*)

= et b = true (* b : bool *)
' RO EIE BAR 45 9US
't —

= let s strlng = “hello world”
= |let b : bool = true

Q. = EIg= H0{OFoiLtR? > g &

OCamle| =AM

* et s = “helloworld” (* s :string *)
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" et x = 3+ “abc”

jschoi@ropas:~$ ocam| test.ml

File "test.ml", line 1, characters 12-17:
Error: This expression has type string but
an expression was expected of type

Int

=X :11~189 REE|H



ot~ Z2[o}Y]
ot 8o[5t ArEotY|

= let Incr x = x + 1

= let y =incr5

CHE AEFY

= let incr = fun x -> Xx + 1

= let y =incr5

= let y = (funx ->

=X :11~189 REE|H



2t
ol 2= Fg

= let incr x = x+ 1

= et incr = fun x -> x + 1

* x2 EOM x+1= WEe o
« 1 gf(&=)0 incr 2t= 0| &2 €0l

RE U2 ERE 7HAIEE, g4k B 7t

* [et incr:int->int =funx->x + 1

= let incr': float -> float = fun x -> x +. 1.0

. B4 9fA| OCamlo| AAS 22 EfRlS 223 LTt
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let echo —>
let i = read_int( ) in
let str = string_of_int | In

print_endline ("Your input : " ™ str)
(» ~ @ string concat operator *)
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main Stes?

« OCaml ZE&= main0| 9l

. 10| Ho(let)2| B (QIOIAISE BHIA Al8H)
(o) factorial et4
let rec fact n = rec' for recursive *)

(*
if n <=0 then 1 ( if ... then ... else ... *)
else n = fact (n — 1)

let x = fact 10

let orint_endline (string_of_int x)
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main 42

« OCaml ZE&= main0| gi=
« UAO| HO(let)2] & (FIOAMFE] ofLpA HH)
(Od]) factorial &=

let rec fact n = (* 'rec' for recursive x)

if n<=0 then 1 (x if ... then ... else ... *)
else n » fact (n — 1)

(52) Al A|2Aloll=, HIAE A 0|£L CHOE &8 S=
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Pair / tuple / list

Currying

Inductive type 4t match-with 1&
Polymorphic type

try - with - raise &

D= A|AE

Reference
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etp:(nt* string) = ( ”a”)
eti="fstp (*int 1%

et s = snd p (* string, "a" *)
et (i,s) = p 2 42 &1}
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Paire| fst, snd 2t 22 &=

S Al Es

L O

et t: (int * string * float) = (1, “a", 1.5)

et(i,s f) =t

et (_, ,f) =t
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List (1/2)

© Y Q0| AIBStE A2 TR
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« Hl2[AE[] O AL}
¢ HARLE(AEO| ABl x iy
« x7Fint EfYO|H, y&= int list EIY

.+ S UI2| YgRoR 2|AE Hol5ty| (22 2|0|)

s letx:intlist=1:2::3 0[]

= let x :int list = [1; 2; 3]
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List (2/2)

» List Ch&=7| 7|z
» [et head elem : int = Listhd [1;2 ;3] (* 1%
= |et tail_list : int list = Listtl [1;2 ;3] (*[2; 3] %
= [et elem :int = Listnth [1;:2:3]1 (*2 %
= if (Listmem 1 [1;2;3]) then ... else ...

- List o Was 25 &2 EfO|0{0F &

- cf. tuple2 CHE EtYS| O3] dak = = US
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. Pair2 20{A| HHO|| Bt
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= let sum (x, y) =

(* (int * Int) -> Int %)

« & QIZIZ Z}H|CHZ B[ (Currying)

= letsumxy =x+y

sta-0] EfRle CHELICH
O

(* int -> int -> int *)

(32) BtEA| J—f7~1|01|A1 Stot= EFYOl S3M et
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Currying (2/2)

« Currying Ef0]| Chet O[5l (2f pair@l A2} CHE71?)

" letsumxy =x+y (*fsum:int->int->int*¥)

» 2 45t LintE &= 20t intE W 5= g
» Jefot 24 1 intS &OFM, fint - int BIY &7 S
L == &=
- Ut 22 AR Jts

e letincr=sum1 (*incr:int-> int?*
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Inductive Type

type tree = Leaf of

| Node of x tree * tree
let t1 : tree = Leaf 1
let t2 : tree = Node (1, Leaf 2, Leaf 3)
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match-with 7t &

+ THEI 043 : HO|AS L0} Atats T
0l AOlA] Ol Y4 0|7 E2|0| Y B P51
. EQ) =072

| Node of % tree * tree

let rec sum_of _tree : tree —>
match tree with
lLeaf i —> i

INode (i, ltree, rtree) —>
I + (sum_of _tree |ltree) + (sum_of tree rtree)

= fun tree —>
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let foo x =
match x with
A —> ...

B —> ...
Cy =
(match y with
K —> ...
L —> ... )
—> ...

D

« Match-with&8t OfL| 2t CHREZL] syntax Of|2|= &=
= A|CHZ M F2R| CLOFA E4d
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Polymorphic Type (1/2)

= |let len = Listlength [ 1;2; 3] (* 3 %)
List.length [ “a"; “b" ; “c"; "d"] (* 4 *)

= |et len
» List 7t Lr& (polymorphic) EtI0|2tA 7t
= type ‘alist =[] | 'a: "a list
(* Pseudocode, does not compile *)
e ‘a7bintH AL 2|AE ‘g7t stringH 2XE 2|AE -
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let rec |ist_

match | with
lhead :: tail —> 1 + list_len tail

— List.mem, List.nth
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try-with(-raise)

- Of|2] %2

» Java / C++ 39| 02| 2|2} |

e try 2 0f|Q|7t Aot BES 27 withZ 0|25 22|50,
Z1

raisec Of|2| S ZdAIZ

let do_div : = fun x y —>
try print_endline (string_of_int (x/y)) with
Division_by_zero —> print_endline "Div by 0"

let f x =
1T x < 0 then
raise (Failure
else ...

I

invalid input")
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 Signature (2=0|A E{UW2 A2

 List.hd, List.length
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A4S MOISHD 22 HASHE AEKY
« 02 7t2|7|= R AHreference) E2

= |let int ref = ref 0

* WS JMHLHT | AUAE AR

= o

= |et value of ref : int = lint_ref

- MU= Y M= = FLAE 0| &ttt

= let = intref ;= lintref+ 1 ™*cf “iI++"Iin C¥
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(*

(>

(>

sum.ml

sum_of_1list (1 : int Llist int

1

[1->0

hd::tl hd + sum_of_list tl

test 1 : interpreter x)

x)
sum_of_list

test 2 : let _

print_int 1;2;3;4;5 print_newline ()

test function x)
test (f : 'a 'b) (input :
f input output
print_string
print_string

test 3 :

'a) (output : 'b) : unit

print_newline ()
print_newline ()

"correct answer"
"wrong answer"

test_sum test sum_of_list
test _sum [1;2;3;4;5] 15
test_sum [1;2;3;4,5;6,;7,;8,;9;10] 55
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sum.m| Al A 1}

donk®501®Pmartini:~$ 1s
Sum.ml 7_\!‘@ sum.ml use1e§s_ o
donk®501martini:~% ocaml -init sum.ml
OCaml version 4.02.3

oSt

Interpreter= 4 ’

correct answer

correct answer

# test;;

('a->"'b) => 'a -> 'b => unit = <fun>

¥o

[ol

Ez}1$l Eif%g 2r 1 # sum_of_list;;

- int list -> int = <fun>

# test sum_of_list;;

- ¢ int list -> int -> unit = <fun>

# exit 1;;

- donk®501@martini:~$ ocamlc sum.ml -o sum

Aol Al donk85@1@martini:~$ ./sum

15

correct answer
correct answer
donk@501@martini:~$ [
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&A= (1/2)

- B 4d A=

* http://caml.inria.fr/pub/docs/manual-ocaml/moduleexamples.html
« OCaml 2}0|Eg{]

-+ YO AGetlist 5 w8 A=22 ers Als

http://caml.inria.fr/pub/docs/manual-ocaml/stdlib.html

http://caml.inria.fr/pub/docs/manual-ocaml/libref/List.html

google “OCaml list”, “OCaml set”, etc.
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A= (2/2)

* Introduction to OCaml|
» http://caml.inria.fr/pub/docs/manual-ocaml|-4.02/
. 19| ZIE BH|0|2|0f 22U 02 AR
http://ropas.snu.ac.kr/~ta/4190.310/19
= wEC|E ARE Of7] YREFLIG
2 OAl 2 ==

0|4 OCaml EE2|Y

« Google, stackoverflow, ZHAE H AT

=X :11~189 REE|H



HJEAI ocaml BEL2 =2 HAHE7HLE, ocamlc/make=
ALE &= Og= A= BrEUL

1A AlEAlol=, HAE Z0|AL HHOE 29 5=
29D A2 6H =2

A0 A 2+1ot= EFYO| HHM S Adoll TAl
=1

" let sum xy = .. vs let sum (x, y) =
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