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(define (nth-child tree n)

(cond

r{m
oE,
L"
iﬁé
mﬂ
}:o

(not (is-tree? tree)) (error))
(not (is-int? n)) (error))
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is-leaf? tree) (error))
in 0) (error))
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else ...) ; programming in a safe area
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(define (is-tree? tree)
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(and (pair? tree)

05

rloél-ﬂ-h
EE

(or (equal (car x) leaf-tag)
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(and (equal (car x) node-tag)
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(fold and (map is-tree? (cdr tree)) true)
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(define is-int? integer?)
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“static type-checking system”
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(define (nth-child tree n)

(cond
((is-leaf? tree) (error))

((in 0) (error))

(else ...) ; programming in a safe area
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> “module”, “.c file”, “structure”, “package”
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» “module type”, “.h file", “signature”, “interface”
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» “functor”, “parameterized module”, “class template”,

“generic package”
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Modules in ML

val x = ...
type t=A|B

ol 22| 0|52 Box

module Box =
struct
val x = ...

module(2rz2])= Heolsho|E&2l) A
ZotE1l o520 2 A 4k
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Modules in ML
ae{st 2me|e] Efel:
module type S =

val x: int -=> int 519
type t end
val x: int => int
typet = A|B
val x: int -> int
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fun f(x,y) = xty

module F(X:S1, Y:S2) = struct ... end

module F(X) = struct let f x = X.g x

> X.g9 EFY?
» ZEd, HEORE BEo| ot A ojEA £ 5
AHg3E A ook,
SNU 4190.210 (© Kwangkeun Yi

BEEHYY
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module Box:S = struct ... end
module Box’ = struct ... end:S

SNU 4190.210 © Kwangkeun Yi

[kl

e zzaH

module type Animal =
sig
val age: int
val think: string -> bhool
val feel: string -> hool
end

module Couple (Beauty: Animal, Beast: Animal) =
struct

let age = Beauty.age + Beast.age

let think x = (Beauty.think x)

|| (Beast.think x)
let feel x = (Beauty.feel x)
&& (Beast.feel x)

end
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module type CAR =

sig
type
type

speed
fuel

val accelerator: int -> speed
val break: int -> speed
val fill_tank: int -> fuel

end

module Porche =

struct
type

speed = int

type fuel = EMPTY | FULL of int
let accelerator n = n**n
let break n = n/10

let fil
end

|_tank n = FULL n
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module type STACK =

sig

type atom

type ‘a stack

val empty_stack: atom stack

val push: atom * atom stack -> atom stack
end

module MakeStack(S: sig type t end) =
struct

type atom = S.t

type ‘a stack = ‘a list

let empty_stack = []

let push (x, stk) = x::stk
end
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module type CAR =
sig
type speed
type fuel
val accelerator: int -> speed
val break: int -> speed
val fill_tank: int -> fuel
end

module DriverSchool(Car: CAR) =
struct
let speed_up n = Car.accelerator n
let slow_down n = Car.break n
let get_ready n = Car.fill_tank n
end

module TicoDriver = DriverSchool(Tico)
module PorcheDriver = DriverSchool(Porche)
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structure IntStk = MakeStack(struct
type t = int
end)

structure StrStk = MakeStack(struct
type t = string
end)

structure PairStk =
MakeStack(struct
type t = int * string
end)
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