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# let rec insert 1 x =
match 1 with
0 - [x]

| a::1° ->
if x < a then x :: 1 else a :: insert 1’ x ;;
val insert : ’a list -> ’a -> ’a list

# let insertion_sort 1 =
List.fold_left insert [1 1 ;;
val insertion_sort : ’a list -> ’a list
# insertion_sort [3; 1; 5; 2] ;;
- : 4nt list = [1; 2; 3; 5]
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# let rec merge 11 12 =
match 11, 12 with
I, _ -> 12
| _, [0 -> 11
| a :: 11°, b :: 127 ->
if a < b then a :: merge 11’ 12 else b :: merge 11 12’

)



val merge : ’a list -> ’a list -> ’a list
# let rec merge_one 11 =
match 11 with
11 :: 12 :: 11’ -> merge 11 12 :: merge_one 11’
| _ -> 11 ;;
val merge_one : ’a list list -> ’a list list
# let rec merge_all 11 =

match 11 with

a0 ->10

| [1] > 1
| _ -> merge_all (merge_one 11) ;;
val merge_all : ’a list list -> ’a list

# let merge_sort 1 =

merge_all (List.map (fun x -> [x]) 1) ;;
val merge_sort : ’a list -> ’a list
merge_sort [3; 1; 5; 2] ;;
- : 4nt list = [1; 2; 3; 5]
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val merge_start : ’a list -> ’a list list
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# type nat = unit list ;; x ODOOOO0OOOoOoOo *)
type nat = unit list

# let succ (n : nat) : nat = () :: n;;

val succ : mat -> nat = <fun>

goboobono gobooobooboobbooboobo

# type sort = Heart | Diamond | Spade | Club ;; x 00OO0O0OooOoooag =)
# type figure = King | Queen | Jack | Number of int ;;
# type card = Joker | Card of sort * figure ;; (x Card00O OO0 =)

# let joker = Joker ;;
val joker : card = Joker
# let heart_ace = Card (Heart, Number 1) ;;
val heart_ace : card = Card (Heart, Number 1)
# let strength card =
match card with (x OO0000000O000000 %



Joker -> 15
Card (_, Number 1) -> 14

Card (_, King) -> 13
Card (_, Jack) -> 11

|
|
| Card (_, Queen) -> 12
|
|

Card (_, Number n) -> n
val strength : card —-> int
# strength heart_ace;;

- o nt = 14
# strength (Card (Club, Number(-5)));;
- :ant = -5
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# type nat = Zero | Succ of nat ;;
# let rec add_nat nl n2 =

match n1 with

Zero -> n2

| Succ n -> Succ (add_nat n n2)
val add_nat : nat -> mat -> nat
# add_nat (Succ (Succ Zero)) (Succ Zero) ;;
- : nat = Succ (Succ (Succ Zero))
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# type ’a mylist = Nil | Cons of ’a * ’a mylist ;; (x a2 0000 %)
# let nums = Cons (1, Cons (2, Nil)) ;;
val nums : int mylist = Cons (1, Cons (2, Nil))
# let rec length 1 =

match 1 with

Nil -> O

| Cons (_, 1’) -> 1 + length 1’
val length : ’a mylist —> int
# length nums ;;
- :ant =2
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# type ’a mylist = Nil | Cons of ’a * ’a mylist | One of ’a (x mylistO0ODOO
O =)
# let rec length 1 = x O00O0O0OOoO =)
match 1 with
Nil -> O
| Cons (_, 1°) -> 1 + length 1’

Warning P: this pattern-matching is not exhaustive.
Here 1s an example of a value that <s not matched:
One

val length : ’a mylist —-> int = <fun>



0000000000000000000000000000000000000000000
(0oooooono)

goo
ubobooboobobooonobooboonbo

# type ’a tree = Empty | Node of ’a tree * ’a * ’a tree ;;
# let rec depth t =

match t with

Empty -> O

| Node (t1, x, t2) -> 1 + max (depth t1) (depth t2)
val depth : ’a tree -> int
# depth (Node (Node (Empty, 1, Empty), 2, Empty)) ;;
- :ant =2
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# let rec ordered 1lo t hi =
match t with
Empty -> true
| Node (t1, a, t2) ->
lo < a && a < hi && ordered lo tl a && ordered a t2 hi ;;
val ordered : ’a -> ’a tree -> ’a -> bool
# let ordered_int t = ordered min_int t max_int ;;
val ordered_int : int tree —-> bool
# let rec build_ordered 1 =
match 1 with
[1 -> Empty
| a :: 17 —>
let (11, 12) = List.partition (fun x -> x < a) 1’ in
Node (build_ordered 11, a, build_ordered 12) ;;
val butld_ordered : ’a list -> ’a tree
# let t1 = build_ordered [3; 2; 1; 4] ;;
- : int tree =
Node (Node (Node (Empty, 1, Empty), 2, Empty), 3, Node (Empty, 4, Empty))
# ordered_int t1 ;;
- : bool = true
# let rec mem_tree x t =
match t with
Empty -> false
| Node (t1, a, t2) —>
a=x || if x < a then mem_tree x tl else mem_tree x t2 ;;
val mem_tree : ’a -> ’a tree -> bool
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