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(x OOO0O0 %)
let 1istO0 = [] ;;

(x O000000000000000000 «)
let 1list0 = [ 1 ;;

(x 0000000000000 o0 ooooooO ocaml DOOOOOOOOOO =x)
let 1listl = [1; 2; 3; 4; 51 ;;

(*» OO0DO00O0OD0OO0OO0DOOOoOOooOg )
let 1list2 = [ "this "; "is "; "a list." ] ;;

(x OO00D0DD0D0000000O00O0D0OO0O000 cons OOOOOO x)
let 1ist3 = 8 :: listl ;;

let 1list4d = "Wow! " :: 1list2 ;;

(» OO0000O0COOO0OO0OO0O0O0OCOOOOOOCOOOOOOO0B80 *)
let _ = "numbers" :: listl ;;
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(x» JO0O00O00OCOOO000O0DOO000O =)

let _ = (1 :: (2 =: (3 :: [1)) = [1; 2; 31) ;;

(x :: OOODOODOOOOO0O0O x)

let _ =
if (1 :: (2 :: (3 :: [1)) =1 :: 2 :: 3 :: []) then
"Ok" else "ng" ,.,.

(+» JOoOooooooooooo .. DOoOOOOOOOoOoOoODOObbOOoOoo

goodoooooooooo .. DO00o0oOoOooooooboooog )
let _ = 1 :: 2 ;; («» DO0OO0OO0 %)
(x :: 0O00OD0DODDOO0OO0O0O0O0OODDODODO0O00O0O0O0ODDOO0O x)
let _ = 1 :: [2; 31 ;; (x OOO00O0=x)
\_
O0oooooooooooooooooa
f

(x OO000DD0D00000000 List OOOOOO hAd OOOOO =x)
(x OO0O0O00 head OOOODO %)
let List.hd 1listl ;;

let

List.hd 1list2 ;;

(+* O0D0O0O0O0OD0OO00DO0OD0O0O0OD0O00D0O rList ODOOOODO ¢1 OOOOO x)
(* OO0D0000 tail OODOOO x)
let _ = List.tl listl ;;

let

List.tl list2 ;;

(x O0OO0O00 head O tail OOOO0OODOOODOO =x)
let = List.hd 1listO ;; (x OOO x)

let _ List.tl 1istO0 ;; (x OOO x)
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(*» OO000O0DO0O0O00OO00O0OO %)
let is_empty_list x =

match x with

[ — true

| h::t — false ;;

(+* OO000OO0ODOO0OO0O0OO0ODOO00O0DOOO0OO0ODOOOO0O0O000 *)
let addl_to_head x =

match x with

I [1 = 0

| h::t — h+ 1 ;;

(+*» JobOoobdboooboobobobooboobobobobobooboobobDboobooOooDg *)
let tail2 x =
match x with
[l = []
| h::t — t ;5
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(+* OO0D00O0OD0OODOO0DO0OOOOOOoOooDg )
let foo x =

match x with
| h :: t =t 53

(*» OO0DO00D0O0DOO0OO0O0DOOOooOOonO =)
let foo x =
match x with

| h :: t =t

2 DO0ODoOoooon

dddooooooooooobooobobooooboooa
0000000000000 0000dddlength 0000LIst 0000000000 DODOOO ListlengthOOODOOOOOO
goodddddodooooooooad
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(+* 000000000000 0OD0O0 %)
let rec length 1lst =
if 1st = [] then 0
else length (List.tl 1lst) + 1 ;;

(+ JO00O0D0OD0O0O0COOO000 =*)
let rec length 1lst =

match lst with

I 1] — 0

| h :: t —- length t + 1 ;;

- %
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0000000000000 0000M 0000000000000 00000000MODO st 00000 (List.tl 1st)
gopbOo0100o0oo00ooopogo
0000000000000 000000000UO0I 000000000 U0OLsttllstO0000000000OO0O0O
O00O0000U00oopoooCoOoO00 2000 length000000COO00000O00ODOODOCOOOOOOOOO OO
0000000000000 000000 underscore 010000000000
4 N
(x OO00O00O000 underscore OOOOOO x)
let rec length 1lst =

match 1st with
I [] — 0
| _ :: t — length t + 1 ;;
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(+» JO000OD0O0OCOOO0O0OODOCOOO )
let rec sumlist 1lst =

match 1lst with

I [ — 0

| h :: t - h + sumlist t ;;

(+x JO000O0O0OOCOO0O0OO0On ODOCOCOOOOOODO x)
let rec filter_greater_than n lst =
match 1lst with
I 1] — [
| h :: t —- if h > n then h :: filter greater_than n t

else filter_greater_than n t HH

-
f

\

(+» JO000O0O0OOOO000O0ODOOOO0O0O0OOOOOO0OOOODODOOOOOO0 =)
(+ JO000O0O0OCOO0000ODOCOO0O0O0x)
let rec sorted_sub x lst =

match 1lst with

I 1] — true

| h :: t =& (x <= h) && (sorted_sub h t) HH
(+ OO0OO0OODOOODOO0OOODO0OO0 rec OOOODO )
let sorted lst =

match lst with

| [] — true

| h :: t — sorted_sub h t ;;

(*» 000000000000 00DO00D00 x DOoooOoooooOooog )
let rec insert x lst =

match 1st with

I [ — [x]
| h :: t =+ if x <= h then (x U00OO0O0OOOO0OO =)
x :: lst
else h :: (insert x t)

AN

coobobodoobooooboooOoOoooOoobooOooobooOoo
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(+ JO000O0OCOO0O00O0ODOOCOOU0OO0OODOOCOOOOOnD «)
let rec map_square lst =

match 1lst with

I [ — []

| h :: t —- (h x h) :: (map_square t) ;;

(+ 000000000 0O0DODOOO0OOO0OODOOn x)
let rec square_sum lst =

match 1lst with

I 1] — 0

| h :: t = (hx h) + (square_sum t) ;;
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(« 000000000 (append) x)

let rec append 1lstl 1st2 =
match 1stl with

I [ — 1lst2
| h :: t = h :: (append t 1lst2) HH
\_ %
O000o00o0o0oooooooooodond reverse DO OOOOO
a I

(* OO0OD0ODO0OO0ODOOODOO0 x)
let rec reverse_buggy lst =
match 1lst with

I 1] — [1
| h :: t — (reverse_buggy t) :: h ;; (00 :: 000 DODODOODOO x)

(x OO0O00Oappend OOODOODOOOOO =)
let rec reverse lst =

match 1lst with

[ 1] — [

| h :: t — append (reverse t) [h] ;;
\_ /
O0000O reverse 00000000000 DOCOOOODODODOOODOOODOOOOOOOODO reverset 0000000 append
O00000append 00 0000000000000 OO10000 200000000000000000000append OO
0000000000000 0D000000O00000000000D reverse 00000000 DOO(OOODOOOOODOO
Ist 0000 nO0O0O0O0)d(R—-1)4+(r—2)4+---+10000000000000000RDO 200000000000 O(n2)
gboboboboooooboobobobobooooooboobobob

000000000000 accumulating parameter (000 000000)000000000O0O0OOO

4 N

(x OO0O0 acc OOOO reverse OOOOODODO x)
let rec reverse_sub lst acc =

match 1st with

I T[] — acc

| h :: t — reverse_sub t (h :: acc) ;;

(x 0000 reverse OOO x)
let reverse_better 1lst =

reverse_sub lst [] ;;

N /
0000000000000 00000000000000D0100000 reservessub 0000000 accOO0OO0O0OOODODOO
0000000o00o0oooooogogoggd accumulating parameter 0000000

reverse_better 000001 0000000000000(append000):: 00000O0O0ODOODO (DOODODODOODOOD
000000000 )0D000O0reversebetter 0000000000000 0O0nO00O0D0OO0O(n)00DDOOODOOOOODO
gobooooooooo
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oobobomooooboooooooooooooobooooOoooooOOooobOboOoomoboboOoobooboOoooOomobooOoooon
gobooooooobooooboooo0ooobooooomooooo0ooOooo@ooooooOoooooooDobOoooo
gobOboooooooboooOoobOoooo0oOoOoooO@muooooo@mooooooobooooooooOOoOoooOoooboboOoOoDn
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(+* 0000000000000 O0O0OO00DOO0ODOoOooOoooOOooO )
let addl_to_head2 x =

match x with

| [] = failwith "cannot take the first element of an empty list"
| h::t — h+ 1 ;;

(+ OO0O0O0OD0O0O0ODOO0O0OO0OO0O0ODOO0ODOOODOOoObCOOoDOoOooDO =)
let tail2 x =
match x with
|11 — failwith "cannot take the tail of an empty list"
| h::t — t ;3
\ J
00000 failwithOODOOODOOOODOOODOOOOOOOOOOOOOOOOOO (DDD)DDDDDDDDDDDDDDD
gooood

4 0000
0000000 30000000000

e 10I0UIDUIDUODUODUODUOLUOUDOD maxlist OOODOOO

O: max.list [1; 5; 0; 4; 1; 0] = 5

0000000000000 O0000DU0OLD0DU0OL0D(D0DLD0ODOD0DLOUODOOO0 20000000DUODOO
oooooo)

0 : num_nonzero [1; 5; 0; 4; 1; 0] = 4

o OO DIIOOODLOUIOOODDODUOOOOOODO 3DDDDDDDDDDDD(DDD 300000000004 0failwith O
DDDDDDD)

[2017/7/12 000 0; second 00000000 thirdO0OODOOO]

O : third largest [1;10;3;6;2;7] = 6

0000000000 00000Do0000o000oo0U0Do000o00ooofailwith D00 O0O0OOO0OO

O: last [1;10;3;6;2;7] = 7, last [| = (0 0O0D0)
gooddddooooooooooooobobobobbbboobobddddoooooooooo

O : sumlist [[1;2;3]; [4;5]; [6;7;8;9;10]] = [6; 9; 40]

(DDDD)DDDDDDDD 20000000000000000000000000 (DDD)DDDD merge U000
ooo

O: merge [1; 3; 5] [2; 3; 10; 15] = [1; 2; 3; 3; 5; 10; 15]

(00D00)000000D0O000O0OO0NOOOODOOODOOO nthetopOODOOODOO

O: nth top 3 [1;7; 5; 3; 4 =4, nth top 10 [1;2; 3] = (00 0D0)
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