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 pair / tuple / list

* currying

* Inductive type / polymorphic type

* match-with 7+ / try — with — raise T-—
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Ocaml & 29

o 07X AP EHZ 7HA| = &2 (high-level) Y10

- AKX} (1mperat1ve) W K| X| 2F(object oriented), S
A (functional) 2| Z2 U2 2+ X| &

Hold

- NtsC = M| 22| 22| (garbage collector)

Or g g (safety)
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Ocaml 2 X|S}7|

Y™ 1) martini 2| AFEISST 25 MH ALE
 Linux 248, ocaml 4.02.3
« 7Y Mot YEYULID
HFEH 2) https://ocaml.org/releases/
. 2AZ WOLA T HIH Y
=

2 2GH| X 0f| &= binary distribution 2t 7|

i 3) apt-get(Ubuntu), brew(Mac) & 2= OPAM & X|
https://opam.ocaml.org

Ofgf & 7 WHo = X2 32, M3 2381 %t
4.023 HES HY
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Ocaml & &St 7| (Interpreter)

= A0t cocaml’ HHO| CIAE 0
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(hello.ml)

I

let _ = print_endline "Hello wor |d!

(console)
jschoi@ropas:~$ ocaml hello.ml

Hel lo wor |d!
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Ocaml &= &St 7|(compile)

o AMMSE ml ITYZ= ocamlec 2 ALY Tt

(console)

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

jschoi@ropas:~$ ./hello
Hel lo wor |d!
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" et 1 =1
- O 2 10|2}= 242| O| 521 O| Lt
- 2,19 U2 12 O[Tt}
=X 4
= let s = “hello world”

Boolean %)

= let b = true

unit
* let = print endline “hello world”
240 0|22 AR X2 A|EHSOF B
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s leti=1 (*¥i:int¥ /
" let s = “hello world” (* s : string *

" Jlet b = true (* b : bool *)

. DEO EFRIS AT S U
" Jet 1:1nt = 1
" let s:string = “hello world”
" letb : bool = true
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. DE 7O EIQIS Al Ocamio| Z=A

— HAL
"leti1i =1 (*1:int*)
" let s = “hello world”
" Jlet b = true (*b

. IS0 EFIS YAT &

" et 1:1mnt = 1

EFQ)

(* s : string */

: bool *)

|_|'|
3O
0jo

" let s:string = “hello world”

= let b : bool = true

Q. B EFS Mojof 5lLtR? > S &
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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

. [}2tA], O 220
» 2= EHY, 25 |
» ZE2FO| HX|E 7t=5d= ?lol Bt
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= let incr x = x + 1
= let y =incr5

CH2 AERY
" let incr = funx -> x + 1
= let y =incr5

O|F €0[X| B AESI= Ak 7ts
=let y = (funx->x+1)5

2o ey Jok A= AH
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. ST o2 33
= let Incr x = x + 1
= let incr = fun x ->x + 1
+ X2 WORA x12 LhEE B4
« 1 2f(&t=)0 incr 2= 0| &2 &0|7

. BE S EYS IIRIDE, BT EIUS T

>

= let incr:int->int=funx->x + 1

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

. B4 & OAl ocaml0] AHE O 2 EbRl2 23| FL|C}
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let echo |
let i = read_int( ) in
let str = string_of_int | In
orint_endline ("Your input : " ” str)
(» N~ string concat operator x*)
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. =L _AL L—
main &FT—="72
¢ Ocaml ZE+= main0O| §l=
» 2 ZO(len 2] HE (RINIMFH BLEA )

(O|) factorial &=

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 &

o ©
¢ Ocaml @D E £ main0| 9=

« LHO| HO|len)2| TS (RIO|MFE SFLA A H)
(O|) factorial &=

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

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

H MEA0E=, HAE HO|ALCIHIE &
1 HEsH FMe

-IO
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Pair / tuple / list

Currying

Inductive type 1} match-with 1=
Polymorphic type

try — with — raise "=

2= A|AH

Retference
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Hooxd 14 4n
I

= = fst 2f snd & AFE
et p: (int * string) = (1, "a")
eti=fstp (*int, 1%

et s = snd p (* string, "a" *)

et(i,s) =p 2 &2 24
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Pair2| AFH - 02 &i= A0 =71
Pair®| fst, snd 2f €2 & MSEX| &=

et (i,s f) =t

et (_, ,f) =

et t: (int * string * float) = (1,

1 "

a’, 1.5)

t
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List (1/2)

. MOt Oro| ARSI RfE X

o= LS
. IJAEL
« HI2[AE ] O] AL}

E
o UM Z|AES| ATt x 1y
e x7t int EFQ O™, y+= int list Ef 4
. £ IR W o2 Bl AE Holsty| (2L oln|)
= letx:intlist=1:2:3:]]

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

e List Ct&7| 7| =
» et head elem :int = Listhd [1:2 ;3] (* 1%
= et tail list:intlist = Listtl [1;:2 ;3] (*[2; 3] %)
= [et elem :Int = Listnth [1;:2:3]1 (*2 %
= if (Listmem 1 [1;2;3]) then ... else ...

» List 2| W 25 22 EFRO0|00F &

 cf tuple CHE EfRIC| O] dfE F= = US
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Currying (1/2)
. =7H 0] Q| QIALE ZOLof 2 Ij

* Pair= | O{A] SHHOf| 27
= letsum (x, y) =x +y (*(int *int) -> int *)

- & OIXE KHHCHE 27| (Currying)
" [etsumxy =x+y (* Int -> Int -> Int *)

= SkA0| EFQIS CHEL|C}
‘ §R)“._* Al TR0 A 2 TL8H= EFQI o) SHE| A
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Currying (2/2)

e let incr = sum 1

(* 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)

o APEAL O EFR Q| constructor (Leaf, Node &) = i =
INE=PNESE (G-,
=X :1M~158E REZEH



match-with

[HC

+ I O : A O &S L0 Alttot= HE[S E8 8

A

% {ree * {ree

let rec sum_of_tree : tree —>
match tree with
|Leaf i —> |
INode (i, ltree, rtree) —>
i + (sum_of _tree ltree) + (sum_of_tree rtree)

= fun tree —>
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match-with =2| At

. BHAH AR AP TS2 T N OF &

let foo x =
match x with
A —> ...
B —> ...
Cy —>

(match y with
K —> ...
L —> ... )
DS

* Match-withw ZF OfL| 2} C{ & Z 2| syntax 0| 2| = E=
= MCHE W FX| 50FA E 4
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Polymorphic Type (1/2)

» =X g 2|£EQ| 20| & fote &l =4S

2| £~ E Z0|E 7ot &2 2 KO 27t

= |et len = Listlength [1;2; 3] (* 3 %)
= |et len = Listlength [ “a”; "b" ; “c"; "d"] (* 4 *)
» List 7f CF(polymorphic) EF R O|2tAM 7ts
= type ‘alist =[] |'a: ‘alist
(* Pseudocode, does not compile *)

« ‘a’/l intH = 2|AE a7t string®™ 2XIE 2[AE ..
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Polymorphic Type (2/2)

let rec |ist _len

|
match | with
lhead :: tail —> 1 + list_len tail
[[] >0

« 2 X| OCaml 2 List 2f0| 2 &{ 2| = H|ZSHA| (= CFY
ErR HE0 282 2) AL JASLIC
— List.mem, List.nth &
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try-with(-raise)

- 0| 2| X
« Java/C++ &2 0 2 X 2|2t H|=
- try 2 0| Q|7 HATot BE S F 11, withE 0| 2| & X 2|5t
| 7|

H, raiset 02| S ZAHA

let do_div - 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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== List &

» O 2|2ES TR = &=

=
o

e Listhd, List.length 2 E AtE 7}

+ Signature (2= 0Al ES{L2 o2 AR EZL])

* Functor (&

- 722 87, ZUEHUM 2=5 2ACHA B 2

EE Mgt

- 11~159E EEZ|Y
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Reference

Ocaml= of S48 210]0|X| 2 HEH A (imperative) 2 E}
Az M= QAT X|S
H-E MAUSID 4r= N &ot= AEHY

0= 7t2|7|= &&= Kf(reference) S 2]

let int_ref = ref 0

s 7t H | HUXE ALE

let value of ref : int = lint_ref

M et MY M = HLXAS O| 88T}

let _ = int_ref := lint_ref + 1 (* cf. "i++"

in C %)
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(*

(*

sum.ml

sum_of _list (1 : int Llist) : int
1

[1->0
hd::tl hd + sum_of_list tl

test 1 : interpreter x)

test 2 : let _ = %)
print_int (sum_of_list [1;2;3;4;5 print_newline ()
test 3 : test function x)

test (f : 'a ‘b) (input : 'a) (output : 'b) : unit
f input output
print_string ("correct answer" print_newline ()
print_string ("wrong answer" print_newline ()

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.ml 2 2 4 1}

Interpreter = =

ot
1

El

—_—

e

m
IR

Ak

02k

o1,
o

donk®501@martini:~$ 1s

sum.ml useless

donk@501@martini:~$ ocaml -init sum.ml
OCaml version 4.02.3

15
correct answer
correct answer
# test;;
('a->"'b) => 'a -> 'b => unit = <fun>
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
donk@501fmartini:~$ ./sum
15
correct answer
correct answer
donk@501@martini:~$ |

I % | = |






FOXER (1/2)

e D= It AKX =E

e http://caml.inria.fr/pub/docs/manual-ocaml/moduleexamples.html
« OCaml 2}0|E 2|

+ HOM g list 5 78 AET R DS MS

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

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

29 ¢¢

* google “ocaml list”, “ocaml set”, etc.

2| AE HASHA ERoH 0| MI7|H 7| HA B4
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S OR= (2/2)

e Introduction to OCaml

e http://caml.inria.fr/pub/docs/manual-ocaml-4.02/

. 19| ZRE SHO|X| 0| SEtoAUL 02| AR S

http://ropas.snu.ac.kr/~ta/4190.310/18
= nEC|E ARk 07 Q2 EHL L
H oM 2E=
« O|™ OCaml R EZ|E
* Google, stackoverflow, 2 H &= A[ A&
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RS AR
HFE Al ocaml BE L2 HAL[ALL, ocamlc/makeZE A
0 of= oS XM= HrE Lo

A MEA 0=, HAE AHO|ALICIHOE £ &

= A2 X=Z5 M8
MHOAM 2+ot= EtRO| ZFAM g5 gl =
Mg

" letsum xy = ... vs letsum (x, y) =
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At = & L| CF. (http://ropas.snu.ac.kr/~ta/4190.310/18)
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