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# let rec fib v = match v with

QI D->1

I\ GO-> fib(x-1) + fib(x-2);;
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rec pow b p = match p with
(0)-> 1

|—> b * pow b (

- 1j;;
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s ORN\Y—2
222NN =D EESHCIYFINIE OK
# let rec fib v = match v with

—> 1

| x -> fib(x-1) + fib(x-2);;
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NY—=203vF (5)

m pair NF—2
» BEREAZENZEN YV FINIE OK
# let f v = match v with
0, y >y
| X, 0 -> x
| X, y > x *yj;;
val £ : int * int -> int = <fun>
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s DAIVER—F ()
 BZET3
= ZOEHHEICEONGVC & ZARTES
# let f x y = match x, y with
0, y >y
I x, — => x53
val £ : int -> int -> int = <fun>
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d ~ B.AO TERA
" VYFCELGNMEDHIIBETDES
# let flip x = match x with
0->11]1->0;;
Warning: this pattern-matching is not exhaustive.
Here is an example of a value that is not matched:

2

val flip: int -> int

# flip 2;;

Uncaught exception: Match_failure ("", 13, 41).
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s AHERICHBIFINT—UIVF (1)
= fun O5|EERDBHINT—2

= 5|$M3EEEIN S
s ICIE VBRI DIEIF UL EF TN
$#let f (X, ¥) z=x+Yy * z;;
val £ : int * int -> int = <fun>
# f 2, 3) 5;;
- : int = 17
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» ERERICHITINTI—UIVF (2
= function: 15 |$/CHMEEINSY — 2
# let rec fib = function
0] 1->1
| x => fib (x-1) + fib (x-2);;
val fib : int -> int = <fun>
# let rec pow b = function
0->1
| x -=>b * powb (x - 1);;
val pow : int -> int -> int = <fun>
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# [1 53
- : ’a list = []

scons AVALSOH
#1::[1 ;3
- : int list = [1]
#1321
- : int list = [1; 2; 3]
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U+ (2)

u ')A +DIRIE (1): cons & append
# let 11 = [1; 2; 3; 4; 5]1;;
val 11 : int list = [1; 2; 3; 4; 5]
#-1::0 :: 11;;
- : int l1list = [-1; 0; 1; 2; 3; 4; 5]
# 11 @ [6; 7]1;;
- : int list = [1; 2; 3; 4; 5; 6; 7]
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DX+ (3)

s UALDREE: NI—UIVFEFES
# let rec sum 1 = match 1 with
[1 >0
| hd :: t1 -> hd + sum t]
val sum : int list -> int = <fun>
# sum [1; 2; 3; 4; 5]1;;
- : int = 15
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[
BZEEIE (1)

w51 DR+ DEEERZFDIFE hd
= int_hd: int list -> int
= bool_hd: bool list -> bool
= string_hd: string list -> string
= intpair_hd: (int * int) list -> int * int
= etc...

= IRMEIIHE: let hd (h::t) = h
HBLEREZSNGEL?

[
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m R TBY | [2DVWTINSA—=FILT S
= hd[a]: o list-> a
= hd[int] : int list -> int
= hd[string] : string list -> string
= hd[int * bool] : (int * bool) list -> int * bool
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# let id x = x;3;
id : 'a -> "a = <fun>

# 1id 1;;

- : int =1;;

# id [true; false]l;;

- : bool 1list = [true; false]
# id sum;;

: int list -> int = <fun>
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u 52: fst, snd : NP OEZRRDHUL
# let fst (x, ) = x;;
val fst : 'a * 'b -> 'a = <fun>
# let snd (L, ¥) = vy;;
val snd : 'a * 'b -> 'b = <fun>
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ZIEHRER (3)

= f3: mk_list

# let rec mk_list n v =

if n = 0 then []

else v :: mk_Tist (n-1) v;;
val mk_list: int -> 'a -> 'a list
# mk_Tlist 3 “1”;;
- : string list = [“17; “17; “1”]
# mk_list 2 true;;
- : bool list = [true; true]
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u ff3: rev: YA DKRER
# let rev 1 =
let rec iter s d =
match s with
[1->d
| Ch::t) -> iter t Ch::d)
in iter 1 []
val rev: ’'a list -> ’'a list
# rev [1; 2; 31;;
- : int list = [3; 2; 1]

[
ZIHRIER (4")

u {53: rev (BREH)

[
Z1HRIER (5)

u 514: : map (SFEEIER)

let rev 1 =
rev [1; 2; 3] let rec iter s d = # let rec map f 1 = match 1 with
. match s with
= :_|.ter [1; 2; 31 [] I = 4l 1 -> [1
Z ;:e; Eil 3[;[11 ! (h“:?. ;>(h::d) | hd :: t1 -> f hd :: map f t1;;
= it:r [1 [3;'2; 1] in iter 1 [] val map : (‘a -> 'b) ->
= [3; 2; 1] "a list -> 'b list = <fun>
# map fib [1; 2; 3; 4; 51;;
- : int list = [1; 1; 2; 3; 5]
21 22
* — 1 L=
Z1EEI%EX (6) HEF-YROER
= BADERRAY S PR = LJ—F (record)
#let f1x = (x, 33 - R OBOMDE

val f1 : 'a -> 'a * "a = <fun>

# let f2 (x:int) = (X, X)3;;

val £2 : int -> int * int = <fun>
# let f3 x = ((X, X):int * int);;
val £3 : int -> int * int = <fun>
# f3 “string”

This expression has type string ...
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= C S5&D struct [CHHY
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n i IERMDEREIRRR
# type complex =
{re : float; im : float};;

type complex =

{ re : float; im : float; }
# let c1l = {re = 5.0; im = 3.0};;
val cl : complex

= {re=5.; im=3.}
# cl.re;;
- : float = 5.
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CDANCEAAVE o

# let add_comp

{re=rl; im=il} {re=r2; im=i2}

=q{re=rl +. r2; im = il +. i2};;
val add_comp = complex -> complex
-> complex = <fun>

# add_comp cl cl;;
- : complex

= {re=10.; im=6.}
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= 51 Bz ) — FICHDR

# type itree = Leaf

| Node of int * itree * itree;;

type itree = Leaf

| Node of int * itree * itree
Leaf;;
: itree = Leaf
Node(5,Leaf,Leaf);;
: itree = Node (5, Leaf, Leaf)

I %* 1 %
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n KD — FDEDEEZKD 3 R85
s NF—=UIVFTIHEEDIT
# let rec sum_itree = function
Leaf -> 0
| Node(a,tl,t2) ->
a + sum_itree tl + sum_itree t2;;

val sum itree : itree -> int = <fun>
# sum_itree

(Node(4,Node(5,Leaf,Leaf),Leaf));;
- : int =9

[
ZETF—YEE(T (1)

w 52: —fFD TRy &13?
= itree = Leaf | Node of int * itree * itree
= btree = Leaf | Node of bool * btree * btree
= ibtree = Leaf |
Node of (int * bool) * ibtree * ibtree

= SRR EEU LS BEZAFHHEGEVLH?
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[
ZHTF—YEE(T (2)

« BU RT3 NS A—51k)
- —

= o tree = Leaf | Node of o * o tree * o tree

= int tree = Leaf | Node of int * int tree * int tree
= bool tree = Leaf |
Node of bool * bool tree * bool tree
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ZHE>T—5E (1)

= 52: BR%Z /) — FICHDK
# type 'a tree = Leaf | Node of
a * ’a tree * ’a tree;;
type 'a tree = Leaf | Node of
'a * 'a tree * ’'a tree
Node(5,Leaf,Leaf);;
: int tree = Node (5, Leaf, Leaf)
Node(“ocaml”,Leaf,Leaf);;
: string tree =
Node (“ocaml”, Leaf, Leaf)

I % 1 *®
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n JZTLA%HJ:* AHDZHEINI 7 HEY
= o option = None | Some of o
s TROABLNEL ] F—FERTE
= C Tl& NULL 7R > 5 OFIBH—H%HY
s olist=1[]]::0of a* alist
= BXHICIISE & o 4554
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n (f?'J) tree 0) é’&%‘l‘ﬁ?’%ﬁﬂ%& s A B
# let rec depth = function . (* &%) DR
Leaf -> 0 # 1+ (* this is comment *) 2;;
| Node(_,tl1,t2) -> - . int 3
let d1 = depth t1 in o
Tet d2 = depth t2 in = ANFICTES
1 + max dl d2;; # 1+ 2+ (3+% 4+%5;;
val depth : 'a tree -> int = <fun> - :int = 6
# depth(Node(5,Node(4,Leaf,Leaf),Leaf));;
- : int = 2
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ZDDNIENX (2)

u EFl_,ﬁE?—L_DL\‘C
= ERIIIEE D2ZEEIER
() CTHE3EBEDEEUVTUERS
# C* )53
- : int -> int -> int = <fun>
# C*)53;;
- : int = 15
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u %Iéﬂza)zu 1 I*’a': EfEUICU A~ ZIRTES
¥ append: o list > o list = o list
= @ ZFEDTICERLT L,
# append [1; 2] [3; 4; 51;;
- : int list = [1; 2; 3; 4; 5]
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filter: (ot = bool) = a list > o list
ZERL L,

# filter odd [1; 2; 3; 4; 51;;
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FRRER3

n K (o tree) ZRITEID RS EBERIFRECT. £
BREUANCU A+ EERKT B dfs: o
tree = o list ZEEEE L.

=@ ZEDBLLTHTEETH.
CORBETIIE>THIBLE A,

- : int list = [1; 3; 5]
T g | T g |
SREE3 (f51) ;%84 (optional)
# dfs(Node(7, W2EEEF O &EmzEJ AL
Node(5,Node(4,Leaf,Leaf),Leaf), cm . . =
Node (9, Leaf,Node(15,Leaf,Leaf))));; [a1’ a‘g e i] ERITED.
- . int list = [7; 5; 4; 9; 15] AR CTHRAETEICER
a,;® (a,® (... ® (a,® 2))) Z:RIEIEL
° foldr: (. > B> B)> B > alist—> 8
o O TRETL,
# foldr (+) 0 [1; 2; 3; 4; 51;;
O © s
T g | T g |

ixead (f5)

# let flatten x = foldr (@) [] x;;

flatten : ’a list list -> 'a list
# flatten [[1;2]; [3;4]1; [5;6;71]1;;
- : int list = [1; 2; 3; 4; 5; 6; 7]

# let filter f x = foldr
(fun x y -> if f x then x::y else y)
[1y;;

filter : 'a list -> ’'a list

;2385 (optional)
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3/ —FDELDNEL. BORICEEN
BEXRIF/ - FDXRELLEO>TWVD, 2D
KDBERZE2FHRFBEARE VS,
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add_bst: a = o tree > o tree ZERT
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sRead (f511)

# add_bst 8 (Node(7,
Node(5,Node(4,Leaf,Leaf),Leaf),
Node (9, Leaf,Node(15,Leaf,Leaf))));;

- : int tree =

Node

(7, Node (5, Node (4, Leaf, Leaf),

Leaf),

Node (9, Node (8, Leaf, Leaf),

Node (15, Leaf, Leaf)))
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