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(*» DO0DO0O0O00OOoOo0oOg )
let exl = ("pi", 3.14) ;;
let ex2 = ("e", 2.68) ;;

(x OO000D0O000000 fst O snd OO0O0Ox)
let _ fst exl ;;

let

string_of_float (snd ex2) ;;
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(+» JO0O0D0OD00OCOOO0O0 =)

let show (p : string x float) : string =
match p with
| (s, f) - s » (string_of_float f) ;;

(* 00, match OO0O000O0O0O0COOO0O0OODOIet OOOO =)
let show (p : string * float) : string =
let (s,f) = p in
s ~ (string_of_float £f) ;;

(+ OO0O0OODOOOD0O (a,bp) DOOODOOODOODOOD &, 0O00OCODOOO
goooooooooboooooog (e,b) DOODOODOOODOOD)

let add_pair (p : string * float) (d : float) : string * float =
match p with
| (s, £f) — (s, £ +. d) ;;
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(«» DO0DOD0OO0OO0DOOOoOOg )
let rec fib_slow n =
if n <= 2 then 1

else fib_slow (n—2) + fib_slow (n—1) ;;

(+* DOO0OO0O0O0O0O0000 =)
let rec fib _walk n =
if n <= 1 then (1,1)
else
match fib_walk (n—1) with
| (vl,v2) — (v2, v1+v2) ;;

let fib_fast n =
fst (fib_walk n) ;;
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(+ JO0O0D0ODOCOOO0O0OOODOOOOOO0 =)
let rec take_top2 (lst : int list) : int * int =
match 1lst with
| [] — failwith "too short list"
| [vl] — failwith "too short list"
| [vl; v2] — if vl > v2 then (vl1l,v2)
else (v2,vl)
| h::t —
begin
match take_top2 t with
| (vl,v2) —
if h > vl then (h,vl)
else if h > v2 then (vl,h)
else (vl,v2)

end ;;
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(+* 00000 type DOOOODOOOOOOO =)
type days =

| Sunday | Monday | Tuesday | Wednesday | Thursday
| Friday | Saturday ;;

let _ = Wednesday ;;
(+ 0Ooogog
— : days = Wednesday
*)
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let is_weekday d =
match d with

| Sunday — false

| Saturday — false

| — true ;;

let

is_weekday Friday ;;

let = is_weekday Saturday ;;

let nextday d =
match d with

| Sunday — Monday | Monday — Tuesday
| Tuesday — Wednesday | Wednesday — Thursday
| Thursday — Friday | Friday — Saturday
| Saturday — Sunday B
let _ = nextday Wednesday ;;
o %
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(* grade O0O00O x)

type grade =
| Word of string

| Numeric of int ;;

let gl = Word("A+") ;;
let g2 = Word("C")

let g3 = Numeric (90) ;;
let 1stl = [gl; g2; g3] ;;

(» DOOO0O000 =)

let _ = Word(70) ;;
let _ = Numeric("A") ;;
let _ = Numeric(3.14) ;;
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(+* OO0O0D0ODO0OO0DOOODOO0O x)
let pass g =

match g with

| Word(s) — (s = "A+") || (s = "A") [| (s = "B") || (s = "C")

| Numeric(n) — (n >= 60) ;;

let _ = pass gl ;;
let _ = pass g3 ;;
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type foo =

| A (+ JO0O00OD0O0ODOOO %)

| B of int (+» JO0O00ODO0ODOO %)

| C of bool * string (x OOO0O0O0O0O0Oo0g )

\

D of string * int * float (x JOOOOOOODO =)

(x 00000 foo l1ist OOODO x)
let _ = [A; B(10); C(true, "abc"); D("c", 25, 2.7)]1 ;;
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type goo = A | Word ;;

let _ = A ;;

(x» OoOooOooO0oo
— : goo = A

*)
\ /
000000000 o000o00o0oO(0ob00000O0D)00000O00000000D0O000DO0D0OO0 (DOODOO
0000000000000 00O00O0000000) 0000000 (DO0OUDDO0D0OU0O0DO0DDO0DO0ODDO0ODOODOODODOO
DDDD)DOCamIDDDDDDDDDDDDDDDD[l|:|D|:|DDDDDDDDDDDDDDDDDDDDDDDDDDDDD

gooooo

32 0000000

0000000000000 00000000000000000 abcOOO0OOOOO abeOO0OOOOODOODOO(OOO
gobOoooooooboooooooobooooobOoOoboOoobobooOoOobOOooobobooOobOOoOoOoOooOoOOoOooOoOoobboOoOoDn

ooooo)

2000 days 00000 Word of string 0000000000000 100000000000000O



00000000000 00000 (binary tree) 0 0000000000000 O00O0ODODOO0OOOOOO (O, node)d0O
00 20000000000000000 100000 (leaf)000000D00O0OOOOOOOOOOOOOOO
4 N

(+ DO00OOoOooOooooo %)

type binary_tree =
| Leaf

| Node of int * binary_tree * binary_tree ;;

(x+ OOODO0ODO %)

let btl = Leaf ;;
let bt2
let bt3

Node (2, Node (3, Leaf,Leaf), Leaf) ;;
Node (2, Node (3,Leaf,Leaf), Node(0,Leaf,Leaf)) ;;

- %
0000000000000 binary_tree (binary tree 000 ) 00000 OLeaf O Node(n,btl,bt2) 000D O0D0OOOO0O
On0O0000btl,bt2 000 binarytree0 000000000000 ODbinary_tree 1000000 binarytree 000000
g oooooo
binary tree 00 0000OOCOCOCOOOCOOOOOO0OOOOOOOOOOOOOd
OO0Obinary tree 000 0000000000000 00O00O0O0O0OO0O0O0OOOOOOOOOOOOOOO
e I
* OO000ODO0O0O00O =)
let rec sum_tree bt =

match bt with
| Leaf — 0

| Node(n,btl,bt2) — n + (sum_tree btl) + (sum_tree bt2) ;;
let _ = sum_tree bt3 ;;

(x+ OJOOD0O0O0O %)
let rec height bt =
match bt with
| Leaf — 0
| Node(_,btl,bt2) —
let hl = height btl in
let h2 = height bt2 in
if hl > h2 then hl + 1 else h2 + 1 ;;

let _ = height bt3 ;;
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(*» OOOD0OODO0O0O %)
let rec mirror bt =

match bt with

| Leaf — Leaf

| Node(n,btl,bt2) — Node(n,mirror bt2, mirror btl) ;;

let _ = mirror bt3 ;;

(+ JO0O00O0OCC ODOOOOU0OUOO0OoDOOOOoOOOOoDOoOOoOoO %)
let rec remove_zero bt =
match bt with
| Leaf — Leaf
| Node(n,btl,bt2) —
if n = 0 then Leaf

else Node (n, remove_zero btl, remove_zero bt2) ;;

let _ = mirror bt3 ;;
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000000000000 0000000000000000000000000000(2+(3%4))-(5/2) 00000000
0000000000 (D000D)00expr000000O00OO0OO0ODOOOOODOODOOD

4 N
type expr =
| Const of int
| Add of expr * expr (x a + b OO0 x)
| Sub of expr * expr (x a — b OO0 x)
| Times of expr * expr (x a x b OOO x)
| Div of expr * expr (x a + b OO0 x)

let el = Const(3) ;;
let e2 = Const(5) ;;

let e3 = Add(el, Times(e2,el)) ;;
let e4 = Times(el, Times(e2,el)) ;;
let e5 = Times (Add(el, Times(e2,el)),Sub(el,Div(e2,el))) ;;
let e6 = Div(e4d,eb) ;;
L J
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let rec eval (e : expr) : int =
match e with
| Const (1) — i
| Add(el,e2) — (eval el) + (eval e2)
| Sub(el,e2) — (eval el) — (eval e2)
| Times (el,e2) — (eval el) x (eval e2)
| Div(el,e2) — (eval el) / (eval e2) ;;

let _ = eval e3 ;;

let _ = eval e4d ;;

- /

OO eval O0expr —> int 00 0000000000000 0OOODO0OODOOOO (DD)D0OODO
000000000O0bO0bO0bO0obOo0ooooooODt print OOOOODODOODOODODODOOOOOOOO

4 N
let rec string_of_expr (e : expr) : string =
match e with
| Const (1) — string_of_int i
| Add(el,e2) — "(" ~ (string_of_expr el) ~ " + " ~ (string_of_expr e2) ~ ")"
| Sub(el,e2) — "(" ~ (string_of_expr el) ~ " — " ~ (string_of_expr e2) ~ ")"
| Times(el,e2) — " (" ~ (string_of_expr el) ~ " % " ~ (string_of_expr e2) ~ ")"
| Div(el,e2) — "(" ~ (string_of_expr el) ~ " / " A (string_of_expr e2) ~ ")"
i
let s4 = string_of_expr e4 ;;
let _ = print_endline s4 ;;
o J
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() DOoooDOooOOoooooOooDooooO:
Ub000o0D intplus0D 0000000 ODOODOODO0ODOODOOOOOODOODOODODO

type intplus =
| Fin of int

| Inf of bool (x Inf(true) O0O0O0O00OInf(false)O0OOOOO =)

rr

o 10 IOOUDLUODUODOODLUDLUOUDUDLDD addplus OO0 0ODOODODOODOODODODOODLOODOOOODO
000000 failwith D0O0D0OO0O00OO0O0O[2017/07/28; 000000000000 OODOODOOOOO]
0: addplus (Fin(10)) (Fin(-5)) = Fin(5)
O: addplus (Fin(10)) (Inf(true)) = Inf(true)
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(2)200000000:

e 200 (binary,treeDDDDD)DDDDDDDDDD (NOdGDDDDDDDD)DDDDDDD sizeUO QO QOGO
O: size(Node(1,Node(2,Node(3,Leaf,Leaf),Leaf) ,Node(4,Leaf,Leaf)))=14
O: size(Leaf) =0

e 200 (binary-treeJ00O0O0)OOinorder (00000000 D)000000000O0OO0O0OOOOODOOOOODOO
0 flatten OO OODO
0: flatten(Node(1,Node(2,Node(3,Leaf ,Leaf) ,Node(4,Leaf,Leaf)) ,Node(5,Leaf,Leaf))) =[3;2;4;1;5]

e 200 (binary-tree 00000 )000000000000OO00O0ODO0ODOOD is_balanced 00000 ODOOODOO
000000ooOo0oooooDoOOoobo00bDo00o0DbO0o0obO0o00obO0o0obLO0o0ooOo0ooDobOO0 1o0obOO00ooDoOooDobOOooon
0: is_balanced(Node(1,Node(2,Node(3,Leaf,Leaf) ,Leaf),Leaf))=false
0: is_balanced(Node(1,Node(2,Node(3,Leaf,Leaf) ,Leaf),Node(4,Leaf,Leaf)))=true

e (00DD)200 (binarytree00000)00000D000D0D00ODO0O0ODOODDOOD is_sorted 0000000
000000o000000o00o0o00o0oo00o0000o0o000Uo0o00000o0o000o0oUooooooooooo
g ooooooobobobobobbooboboooog
O: is_sorted(Node(4,Node(2,Node(5,Leaf,Leaf) ,Node(3,Leaf,Leaf)) ,Node(5,Leaf,Leaf)))=false
O: is_sorted(Node(4,Node(2,Node(1,Leaf,Leaf) ,Node(3,Leaf,Leaf)) ,Node(5,Leaf,Leaf)))=true

(3y 0000000

o [] (exprl:lDDDD)DDDDDDDDDDDDDDDD count_times 0O OO OO
O: count_times (Add(Const (10) ,Times (Const (20) ,Times (Const (30),Const(40))))) =2

° (DDDD)@-OZODDDDDDDDDDD (expr00000)0000000000000 opt 000000
O: opt(Add(Const (10) ,Times (Const (20),Const(0)))) = Add(Const(10),Const(0))

e (000D)0DUIDUIOUODDUIODODDUODODDUODODDODOOODODODODODODODDOODOODOODOCOODOO
ooooooooOoooooooooooooo
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