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s ANT—FENFT—-ZBHTS

# let rec fib v = match v with

C0 | D-> 1
(::>-> fib(x-1) + fib(x-2)::

£ib7 : int -> int = <fun>
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# 1rec pow b p = match p with
-> 1
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m OR /\Y —

= 22DN\F—=2DESE5MIVYYFINIL OK

# let rec fib v = match v with

01 D> 1

| x -> fib(x-1) + fib(x-2);;
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m pair J\Y—2
s BERDENENI Y FINIE OK
# let £ v = match v with

O,Y‘>y
| x, 0 -> X
| X, ¥ => X ¥ y;;
val £ : int * int -> int = <fun>




N —203IvF (6)

s JAIVETD—F ()

« [BZ1E TS

s TOEHLETEICEDNGTVWC EZHRTEDS
# let £ x y = match x, y with

O!y_>y
| X, _ -> X;;

val £ : int -> int -> int = <fun>
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# let flip x = match x with
O ->111->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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fun D5[EERTHINT -2
= 5| EXSRENEAIN B
s ICICUEIRBRIE1DIC T UDEIF 50
# let f (X, V) z=XxX+Yy * z;;
val £ : int * int -> int = <fun>
# T (2, 3) 553
- : int = 17
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= function: 15 |[ERIEHEEUINY —

# let rec fib = function

O] 1->1

| x -> fib (x-1) + fib (x-2);;
val f£fib : int -> int = <fun>
# let rec pow b = function
0O >1
| x > b *powb (x - 1);;

val pow : int -> int -> int = <fun>
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s VU AMDERER
« ZZEYUR R
# L1 5

- : 'a list = []
wcons AVARSDH
# 1 0 [1 5
- : int list = [1]
#1 0 (22 B [D)) s
- : int list = [1; 2; 3]
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A (2)

m A ~DIZIE (1): cons & append
# let 11 = [1; 2; 3; 4; 5];;
val 11 : int list = [1l; 2; 3; 4; 5]
# -1 :: 0 :: 11;;
- : int list = [-1; O; 1; 2; 3; 4; 5]
# 11 @ [6; 7];;
- : int list = [1; 2; 3; 4; 5; 6; 7]
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JAF (3)

s JAMDSEE: NI—IIVF=ED
# let rec sum 1 = match 1 with
[] > 0
| hd :: t1 -> hd + sum tl
val sum : int list -> int = <fun>

# sum [1; 2; 3; 4; 5];;
- : int = 15

1::[2; 3; 4; 5] ]
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= 51 VA FDEEAERZFTS1EF hd
Int_hd: int list -> int
bool hd: bool list -> bool
string_hd: string list -> string
intpair_hd: (int * int) list -> int * int
etc

= 3R{EISHE: let hd (h::t) = h
HBERERIEIEAS NG

15



BZHEHEE (2)

m fFR:

8 [EDWTNSA—=H1T S

hd[o] : o list-> O

= hd
= hd
= hd

Int] : int list -> Int
string] : string list -> string

int * bool] : (int * bool) list -> int * bool
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(B23EsR C B ENEY(CAEIR)

16
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#
id
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let 1d x =

: int = 1;;
1id [true; false];;

: bool list = [true;

1d sum;;
: int list -> int =

false]

<fun>
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ZHREAZY (2)

m {512: fst, snd : X7 DEZHEOHU

# let fst (x, ) = x3;

val fst : "a * 'b -> "a = <fun>
# let snd (L, y) =Y;;
val snd : '"a * 'b -> 'b = <fun>
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ZHRAZY (3)

m 33: mk_list

# let rec mk_Tist n v =

if n = 0 then []

else v :: mk_list (n-1) v;;
val mk list: int -> "a -> "a list
# mk_1l1ist 3 “17;;
- : string list = [“17; “17; “1”]
# mk_list 2 true;;

- : bool list = [true; true]
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m{513:rev: U A FDNKER
# let rev 1 =

let rec 1ter s d =
match s with
[] > d
| Ch::t) -> 1ter t (h::d)
in 1ter 1 []
val rev: 'a list -> 'a list
# rev [1; 2; 3]1;;
- : int list = [3; 2; 1]
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Z1HEZR (4°)

m 1513: rev (BREH)

rev [1l; 2; 3]
= iter [1; 2; 3]
= iter [2; 3] [1]
= iter [3] [2; 1]
= iter [] [3; 2;
= [3; 2; 1]

[]

1]

let rev 1 =
let rec iter s d =
match s with
L] -> d
| Ch::t) ->
iter t (h::d)
in iter 1 []
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ZtHRAZY (5)

m Bl4: : map (S5
# let rec map f 1 = match 1 with
[] > []
| hd :: t1 -> f hd :: map T t1;;
val map : (‘a -> 'b) ->
"a list -> b list = <fun>
# map fib [1; 2; 3; 4; 51;;
- : int list = [1; 1; 2; 3; 5]
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# let f1 x = (x, X);;

val £f1 : "a -> 'a * "a = <fun>

# let f2 (x:1nt) = (X, X);;

val £2 : int -> int * int = <fun>
# let f3 x ((x, xX):1nt * int);:
val £3 : int -> int * int = <fun>
# 3 “string”

This expression has type string ...
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s L — I* (record)

1B DEDEDEY
s C SEED struct [CHH
m/\JJ?> | (variant)
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» C EEE0 enum, union, cast B &ED
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s IRMEDEZEMETEAEFRIELTLND
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o o O o
n ffll: RO EREZRT
# type complex =

{re : float; 1m : float};;

type complex =

{ re : float; im :

float; }

# let c1l = {re = 5.0; 1im = 3.0};;

val cl : complex

= {re=5.; im=3.}
# cl.re;;
- : float = 5.
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) \F—=2IYVF
# let add_comp
{re=rl; 1m=11} {re=r2; 1m=12}
= {re =rl1l +. r2; 1m = 11 +. 12};;
val add comp = complex -> complex
-> complex = <fun>

# add_comp cl cl;;

- : complex
= {re=10.; im=6.}
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m B BE =) — FICHDAR
# type 1tree = Leaf
| Node of int * itree * itree;;
type itree = Leaf
| Node of int * itree * itree

# Leaf;;

- : 1itree Leaf

# Node(5,Leaf,Leaf);;

- : itree = Node (5, Leaf, Leaf)
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s 7RD ./ — FDIEDOTET 2k SEHEX
NI —=2IVFTIGEDIF
# let rec sum_itree = function
Leaf > O
| Node(a,tl,t2) ->
a + sum_itree tl + sum_1tree t2;;
val sum itree : 1itree -> int = <fun>

# sum_1itree
(Node(4,Node(5,Leaf,Leaf),Leaf));;

- : int =9
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m ll2: —fgD 1A &13?

= itree = Leaf | Node of int * itree * itree

= btree = Leaf | Node of bool * btree * btree

= ibtree = Leaf |
Node of (int * bool) * ibtree * ibtree

» ZHEWMER U XD EEFEZAHRENHY?
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50 BT BINS A—51E ]
— g

= 0 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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» »
n f2: BRZ ) — FICHDAR
# 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)
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» VAT LHMHAHDZIEIND 77 B
ol option = None | Some of «
s MELhdbUNnNGn ) T—5%ZKITE
s C ClE NULL 7R 5 OFIAH—HZHY
o list=1[]] :: of ¢ * & list
s BXWICIFS & D EHFTR
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m (5l) tree DES=ETEH I S EEE
# let rec depth = function
Leat -> O

| Node(_,tl,t2) ->
let d1 = depth t1 1n
let d2 = depth t2 1n
1 + max dl1 d2;;

val depth : "a tree -> int = <fun>
# depth(Node(5,Node(4,Leaf,Leaf),Leaf));;

- : int = 2
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ZDDIBEI (1)

m A
= (* & *) DE
# 1 + (* this is comment *) 2:;
- : int 3
s ANFICTED
Bl + (24 (%3 + %) 4+ %) 5;;

- : int = 6
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O qpﬁﬁbﬁi%i%?1gf:)h\7:

()T%%tL%wﬁtbfﬁz5
# C % )55

- : int -> int -> int = <fun>
# C* ) 5 35;

- : int = 15
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srd 1

n 5|ERD2V) A ZERUIC) A 2RI
¥X append: a list > o list > o list
=@ ZEDITICERE L

# append [1; 2] [3; 4; 51;;
- : int list = [1; 2; 3; 4; 5]
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filter: (o0 = bool) = o list > o list

EET L.

# filter odd [1; 2; 3; 4; 5];;

- : int list = [1; 3; 5]
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# dfs(Node(7,

Node(5,Node(4,Leaf,Leaf),Leaf),
Node (9, Leaf,Node(15,Leaf,Leaf))));;

: int list = [7; 5; 4; 9; 15]
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sFi84 (optional)

2IBEEF O &EEmTzEUA L
[a,; a,; ...; a,] Z=ITHLD .
affa CRac BIciER
a,®(a,d (... ®(a D 2))) ZRIEEEK
foldr: (ot > B > B)—=> B = a list—> B
ExT L,
# foldr (+) O [1; 2; 3; 4; 5];;
- : int = 15
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saead (f51)

# let flatten x = foldr (@) []1 x;;
flatten : "a list list -> ’"a 1list
# flatten [[1;2]; [3;4]; [5:;6;711;;
- : int 1list = [1; 2; 3; 4; 5; 6; 7]
# let filter f x = foldr
(fun x y -> 1f f x then x::y else y)

[ y;;

filter : "a list -> "a list
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sFi85 (optional)

m :ReR3 (§l) DFRIF. EDORICEENIDIER
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BEBFEIF/—FORESLKGEH>TWWSB, D
K DGR E2TFIFRFRNRELD,

0 20IRBAREFAICEEBFRZSAS5NT. C

DEFRZENMUICARZIR I EHEN

add bst: a0 = o tree > o tree ZTEET

Fo
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saead (f511)

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

- : 1int tree =
Node
(7, Node (5, Node (4, Leaf, Leaf),
Leaf),
Node (9, Node (8, Leaf, Leaf),
Node (15, Leaf, Leaf)))
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