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* pair / tuple / list

* Currying

* Inductive type / polymorphic type
 match-with #+= / try - with - raise /1=
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OCaml| &107&t?

» O{7IA| AFEEE 7HA = &% (high-level) 210
+ 22rel(imperative), 244 2| 2¥(object oriented), ©f
A3 (functional) S| T2 2SS 2= 2|¢

. THO|A

- Atz = 022| &2| (garbage collector)

« OtH M (safety)
. EIQ A|AHE

no
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A2t vs 4f
« 7[AI0A =MOiE2 HE=S M
» 7|AHO[A AL AlLtE Al7|= 4
2, eadd A0)
« FE Y S 20U S
4 )
a=1;
b =2;
c=a+b;
print(c);
\ %

Oh

35HAI7 EL

(-

Ct.

-

leta=1Iin
letb =2 in

letc=a+Dbin
print(c)

~
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« HIH 1) martini 8| AFE|SeT A5 AH AR
. Lmux 2t4
e Of2l HBHEZ OCaml 4.02.3 HHdeo= A&

S opam 1nit
S opam switch 4.02.3
$ eval 'opam config env'
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OCaml A z|ot7/|

HHH 2) https://OCaml.org/releases/
. AAZ HIOA] 2l Il
¢ 22 2 |A|0f| 2= binary distribution g7

vk 3) apt-get(Ubuntu), brew(Mac) 22 OPAM
i .
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https://ocaml.org/releases/
https://opam.ocaml.org/
https://opam.ocaml.org/

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

Hel lo wor |d!
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OCaml A=&i5t7|(compile)
O

Camlc 2 ALY 7=

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

jschoi@ropas:~$ ./hello
Hel lo wor |d!
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IHA| A=A

(£2) HIEA| ocaml| @Ho =z Alg|7{L} ocamlc/
makeZ O} g|= 0} S 2|= Hf=HL|C}
« AmMY @5 BHHA| 08 2| E|B 2, A& A0 & =2l

. I AT, 2Y SOl M-S A AT 22t
HE 22 AZ
. D272 9| H0l 2X| £47|5| & &8
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a0l Ol €0|7|

O T HA
et | = ]
- Ao = 10|2t= 48] 0|51 O|Ct
- 22,1 9] 42 12 Zoloth}
= AIE U
= let s = “hello world”
Boolean 4}
= let b = true
unit
» [et = print_endline “hello world”

8| Ol§2 2= At= A|4ofiOf
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EH

- HE U ERE /S OCamie| %A1

slet i =1 (*i:int¥*) /
. \ strin )

» let s = “hello world” (* s :string *
= let b = true (* b : bool *)

0lo

. _1__01| Efd% BAl == U
nt =

= et s strmg = “hello world”
» et b : bool = true
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EH

- HE U ERE /S OCamie| %A1

slet i =1 (*i:int¥*) /
. \ strin )

» let s = “hello world” (* s :string *
= let b = true (* b : bool *)

- DO EIUS AT A5 B
nt =

= et s strmg = “hello world”
» et b : bool = true

Q. & EIg= 400 otLtR? > LS &
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=
« OCamle| EIY) == A|AH
. AS02 HEsp el 228 F1
- D220 EFY of|2{7t QJUCHH 0|2 Zot=

s let x = 3+ “abc”

jschoi@ropas:~$ ocaml test.ml
File "test.ml", line 1, characters 12-17:

Error: This expression has type string but
an expression was expected of type

- [OekM, 62=0] 2ZEore Wi Etga 24| B2 M= FL
- D5 EIQ A S HBIEA| XOFTH 5= HRE 71E )
- D=2 MO AR 7t=d= S0l EtR= HAlste A= dHE
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let iIncr X = X+ 1
= let y=incr5
[t2 AERY
» let incr =fun x> x + 1
= let y=incr5

0|5 €0|A| g1l At&st=
1)

s lety = (funx->x+

o1 r
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=LA
ot~ ¢
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OI-AE 7#0; 2|:L

= let incr x = x+ 1

= let incr=funx->x+ 1

« X& HOtM x+1= U g’
« 1 gf(&=)0f incr 2= 0|&2 =07
REUS ERIE 7HRIER, 2

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

= let incr’: float ->float=fun x ->x+. 1.0
« St HA| OCamlO| AHE22 EIRIS 2238 SLCt
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« =0&A7[(indent)= 418 AW Jt=d0| SO0t LT

let echo : —>
let i = read_int( ) in
let str = string_of_int 1 1In

print_endline ("Your input : " ”~ str)
(* ~ @ string concat operator x)
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main 42

« OCaml ZE= main0| gl
« YA HO|(let)2| A (FIO|MFE] ofLfA Hat)
(0d)) factorial &4

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| g2
« UAHO| HO|(let)2| &l (

(0d)) factorial &4

40
=2
2
I
AL
ol
I
1%
=
OOl'

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

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

S82) oA AM|2Alol=, HIAE #Ho|AL CHOE 29 S=

o ==l X (@
A2 HE5 FM2 E7  11~218E B2
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Pair / tuple / list
Currying

nductive type 2f match-with +&=

Polymorphic type
try - with - raise 7+&
2= AlAE

Reference
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| 242{0| 11 2|3
HolE (x, y) HEH, EfRIL
IT

b

1,“

— [

et p : (int * string) =
eti=fstp(*int, 17)

ets =snd p (* string, “a” *)
et(i,s)=p 2= &2 51}

Q

EX :11~219 REZ(Y



Paire| HAAM - Of2q ¢f

Paire| fst, snd 2 &2

lett : (int * string * float) =
let (I,s,f) =
let(_,_,f)=t

S 3o 27

6I-_/I\_E 7\'|—'—E|Z| o|.o

(1 11 ” 1 5 )
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s letx:intlist=1:2:3:[]
» letx :intlist=[1; 2; 3]
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List (2/2)

« List CH&7| 7|z
= let head_elem :int = List.hd [1;2 ;3] (* 1)
= et tail_list :int list = List.tl[1 ;2 ;3] (*[2; 3] ¥)
= letelem :int=List.nth[1;2;3]1 (F27)
= if (Listtmem 1[1;2;3])then...else...

- List o] Haes 25 Z2 EFRIO|00F &

o cf. tuple2 CHE EIYS Y = S22 &+ US
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- 7t 02 JHe] QIRfE EOtOF g

« Pair2 FO0{A| ot EFY|
(*

(int * int) -> int ¥)
o« & QIZE AtHTH= 27| (Currying)
s letsumxy=x+y (fint->int->int”)

% CHS LT

Aol A 2+tol= EFQ0 Sl M et

e e S Adot0] B 2F SdA| 0™ YLICE
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Currying (2/2)

» Currying ErJ0]| Chst Ofsl (2ff pairllAtet LHEZ}?)

s letsumxy=x+y (*sum:int->int->int ™)
o 2lH dstH intE & H EOM intE W == &5
+ HEHB M 1 intS WOLM, int -> int EFY) &4 S U}
SEA
= R
« O3 €2 Ax 7ts

* 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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atch-with +&

type tree = Leaf of
| Node of x tree * tree

let rec sum_of_tree : tree —> = fun tree —>
match tree with
|Leaf i —> |
INode (i, ltree, rtree) —>
i + (sum_of_tree ltree) + (sum_of_tree rtree)
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Iet foo x =
match x with
A —> ...

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

« Match-with=8F OtL|2} ChE-F2| syntax 0|2|= 2=
S A|TH2 M A] OfOFM Al

EX 11~21HE EEZ Y



-+ Al 2| AEL| 20| Fole &l BAE 2L
E Z0|E Hol= &= L= ROF &7t?

» |letlen = Listlength[1;2;3](*3 %)
» let len = List.length [ “@”; “b” ; “c” ; “d”] (* 4 *)
» List 7t Ct& (polymorphic) EF0|2tM Tts
» type ‘alist=[] | ‘a:: ‘alist
(* Pseudocode, does not compile *)

+ ‘aZtintH 4 2|AE ‘vt string™ EAtE 2|AE -
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let rec |list_len
match | with
lhead :: tail list_len tail

List. mem, List.nth &
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L

try-with(-raise)
. o] 22|

 Java/ C++ 58| 02| 2|2} H|x
o« try 2 0j|Q7t A0S B2 271 withZ 0|22 22|51,

raisec 02| S ZdAZA

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 ...

]

"invalid input")
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4 A D=0 78
- Of]) el£ES UiF e 4= List 220 227
O 2 AR It5

Signature (EEOHH

Functor (222 20IM 2532 W= A)

T2l 87, ZuE0M 2= 2AoHA Bt 2=

= 11|4—§. LT

- OofE2 250 ol g UET AHE2H =5
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o2 /AL B | HLURE ALE

let value of ref :int = lint_ref
M /2 A& e = HLRE

let =int ref

0%
o
ogl
3
O
(D
Q)
—
<
L
>
m

O| = ot}

lint_ref + 1 (* cf. “i++” in C ¥)
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(s

(*

(*

sum.mi

sum_of _list (1 : int Llist int
1
[1->0

hd::tl hd + sum_of_list tl

test 1 :

interpreter x)

*)
sum_of_list

test 2 : let _

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

test 3 : test function x)
test (f : 'a 'b input :
f input output
print_string
print_string

‘a) (output : 'b unit

print_newline ()
print_newline ()

""correct answer"
"'wrong answer"

test_sum test sum_of_list
test_sum 11;2;3;4;5] 15
test _sum 11;2;3;4;5;6;7;8;9;10| 55
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sum.ml Aled A1}

donk®501®Pmartini:~$ 1s
sum.ml useless
donk@501@martini:~$ ocaml -init sum.ml

|nterpreter§ /L‘:!?:I;I OCaml version 4.02.3

15

correct answer
correct answer
# test;;

sum.ml 24

6D|-_/|§ E|—%§.ﬁ|—OL| - ('a —>.'b) -> 'a => 'b => unit = <fun>
# sum_of_list;;
- int list -> int = <fun>
# test sum_of_list;;
-~ int list -> int -> unit = <fun>
= # exit 1;;
%I]Il'oall AEI% donk@501@martini:~$ ocamlc sum.ml —-o sum
donk®501@martini:~$ ./sum
15

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

- B 2d =
 http://caml.inria.fr/pub/docs/manual-OCaml/moduleexamples.html
OCaml 20| =22
-« AO|M gt list 5 FEot A= 22t ees Al

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.

—_— =

-+ o|AE ddolfAM Bt A0 V[ 67| B4 84
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http://caml.inria.fr/pub/docs/manual-ocaml/moduleexamples.html
http://caml.inria.fr/pub/docs/manual-ocaml/moduleexamples.html
http://caml.inria.fr/pub/docs/manual-ocaml/stdlib.html
http://caml.inria.fr/pub/docs/manual-ocaml/stdlib.html
http://caml.inria.fr/pub/docs/manual-ocaml/libref/List.html
http://caml.inria.fr/pub/docs/manual-ocaml/libref/List.html

&A= (2/2)

* |Introduction to OCaml

« http://caml.inria.fr/pub/docs/manual-OCami-4.02/
. 19| WE EW|0|2(0| S2AAQUE of2] ARE

 http://ropas.snu.ac.kr/~ta/4190.310/21
- = RECE ARLE 07| GREFL Y

- B OA ==

« O] OCaml EE2|Y

« Google, stackoverflow, ZHAE A A|&
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http://caml.inria.fr/pub/docs/manual-ocaml-4.02/
http://caml.inria.fr/pub/docs/manual-ocaml-4.02/
http://ropas.snu.ac.kr/~ta/4190.310/19
http://ropas.snu.ac.kr/~ta/4190.310/19

ZolAHE B2

-

OCamig 27 H2/g
H22 AY

— O

HIE Al OCaml @d2 = AalE|HLE, OCamlc/make
= Ao == MY 2 A= HHEL|CF

OX
40

g 2tEi 52t 4.02.3

A HZ2A0=, HAE AO|ALHEHAE 24 5=
A0 M=ol FME
DA O 275+ RO LA B4E 2l AL

= letsumxy=... vs letsum (x,y) =
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