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s ANT—FENFT—-%BEHITS

# let rec fib v = match v with

| ®_> Fib(x-1) + Fib(x-2);:

val | bf: I1nt ->1int = <fun>
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NI—=203IvF (2)

s AHEEICHITAINT—2IVF

# let T (X,¥y) = X + VY;;

val f : 1int * Iint ->i1nt = <fun>
# 1(2,3);;

- . Int =5
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m list &Y
# [true; false];;
- . bool list = [true; false]
# let 11 = [1; 2; 3; 4; 5];;
val |1 : int list =11, 2, 3; 4; 5]
# 100 :-: 11;;
- . int list =1[100; 1; 2; 3; 4; 5]
# 11 @ [6;5 71;;
- . int list =11, 2; 3; 4, 5, 6;, 7]



AR (2)

®
s JAFDBE: NF—20IVvTFZ=EDS

# let rec sum I = match I with

[0 ->0

| hd :: tl -> hd + sum tl
val sum: int list ->int = <fun>
# sum [1; 2; 3; 4; 5];;
Int = 15



T W B "
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>
= 51 URAFDFREZRZFDIRIE hd
Int_hd: int list -=> Int
bool hd: bool list -= bool
string_hd: string list -> string
Intpair_hd: (int * int) list -> Int * Int
etc..

w 12(EIEHEE: let hd (h::t) = h
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hd[a] : a list-=> o

= hd

int] :int list -> Int
= hd]
= hd]i

string] : string list -> string
Int * bool] : (int * bool) list -> Int * bool
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(1)

n {51 |EEEHER
# let 1d X = X;:

Id : "a ->"a = <fun
# 1d 1;;

- int = 1;;

# 1d [true; fTalse];;
- . bool list =tru
# 1d sum;;

- o Int list ->1iInt

TE o > a LHED

e, false]

= <fun>
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ZTHREEY (2)

= {512: fst, snd
# let fst (X, ) = X;;

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

cf. (@& THIVFIIERZ/INT—2
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Z1HEEEY (3)

= {513: mk_list

# let rec mk list n v =

iIT n =0 then []

else v -2 mk list (n-1) v;;
val nk list: int ->"a ->"a |ist
# mk_list 3 “17;;
- . string list =[*“1"; “1"; “17]
# mk_list 2 true;;
- . bool list = [true; true]
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ZTHREEY (4)

m {513: rev

# let rev | =
let rec 1ter s d = match s with

[1 >d
| (h::t) -> 1ter t (h::d)

in iter 1 []
val rev: "a list -> "a | st
# rev [1; 2; 3]:;

int list =[3; 2; 1]
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ZTHREEY (5)

= {513: rev (BZEK)

rev [1; 2; 3]

->iter [1; 2; 3] []
-> jter [2; 3] [1]
-> jter [3] [2; 1]
-> jter [] [3; 2; 1]
-> [3; 2; 1]
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Z1HEEEY (6)

= §l4: - map (SFEREIER)
# let rec map ¥ I = match I with
1 > [

| hd :: tl = f hd -2 map T tl;;

val map : ("a ->"b) ->
'alist ->"b list = <fun>

# map fib [1; 2; 3; 4; 5];;

int list =[1;, 1, 2; 3; 5]

15



Z1EREEY (7)

- ’*"O)EHzTE'JG%UBE

# let 1 x = (X, X);;

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

# let 2 (x:2iInt) = (X, X);;

val f2 . int ->int * int = <fun>
# let f3 x = (X, X)ziInt * Int);;
val f3 : int ->int * int = <fun>
# 3 “string”

Thi s expression has type string ...
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= L—F (record)
BEDIEDHDE

m J\JJ?2 | (variant)
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Ld— FE (1)

@ ® @ @
= f§ll: IRFRENDEREIZRT
# type complex =
{re - float; im : float};;
type conpl ex =
{ re: float; im: float; }
# let cl = {re = 5.0; im = 3.0};;
val cl : conpl ex
= {re=5.000000; i m=3. 000000}
# cl.re;;

- : float = 5.000000
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Ld—FE (2)

n ) \F—=IVFDT
# let add_comp
{re=rl; im=i1l1} {re=r2; im=12}
= {re = rl+r2; im = 11+i12};;
val add conp = conplex -> conpl ex
-> conpl ex = <fun>
# add comp cl cl;;
- . conpl ex
= {re=10. 000000; i nm=6. 000000}
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NDUF77 RE (1)

m {511

Bz /) —FICBHOR

# type i1tree = Leaf

| Node of Int * 1tree * Itree;;
type itree = Leaf
| Node of int * itree * itree

# Leaf;;

. 1tree = Leaf
# Node(5,Leaf,Leaf);;
Itree = Node (5, Leaf, Leaf)
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NJF77 REL (2)

" RDJ — FDEDTET 23k B HE
# let rec sum i1tree t = match t with
LleaF -> 0 | Node(a,tl,t2) ->
a + sum_itree tl1 + sum itree t2;;
val sumitree : itree -> int = <fun>
# sum _itree Leaf;;
- . int =0
# sum _i1tree
(Node(4,Node(5,Leaf,Leaf),Leal));;
- . int =9
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ZIETF—Y8 &3 (1)

> > > >
m f52: —figD TR &2
= itree = Leaf | Node of int * itree * itree

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

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

» ZHHBEEF UL D GFE XA DHKE LD
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ZIET—Y8 &3 (2)

50 BRI DINS A—51L ]
—fi3 2

m 0 tree = Leaf | Node of a0 * ot 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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ZtET—9E (1)

@ @
BFRZ/)—FICHDR
type “a tree = Leaf | Node of
a * a tree * a tree;;
type "a tree = Leaf | Node of
‘a * 'atree * "atree

Node(5,Leaf,Leafl);;
. Int tree = Node (5, Leaf, Leaf)
Node(““ocaml”,Leaf,Leaf);;
string tree =
Node (“ocam”, Leaf, Leaf)
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?a’I‘ET — B E S HEEX

- tree ), *E‘f’&n'l';.-g'éﬁﬁ’ﬁ&

# let rec depth t = match t with
Leaf -> 0 | Node( ,tl,t2) ->
let (d1,d2)=(depth tl,depth t2)
in 1+(1f d1>d2 then dl else d2);;
val depth : "a tree ->int = <fun>
# depth(Node(5,Node(4,Leaf,Leaf),Leaf)); ;
- . int = 2
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FDDIEBI (1)

= AN ZE(EBIEX (1)
= fun(, let) > Z5|EAEGENE 1D DINT — 2
# (fun Xy -> X +y) 2 3;;

- . Int =5

# let T Xy =X +YVY;;

val f : int ->int ->1int = <fun>
# f 2 3;;

- . Int =5
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FDDIEBI (2)

n EENZE(ES X (2)
=« function: 15 |E1CHMEEINT —2
# let null = function

[] > true | _ -> false;;
val null : "a list -> bool = <fun>
# let rec map ¥ = function

1 > 11

| hd::tl -> ¥ hd -: map T tl;;
val map : (a ->"'b) ->
'alist ->"b list = <fun>
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FDDIEI (3)

s AR
= (* & *) DE
# 1 + (* this 1s comment *) 2;;
- . int 3
s ANNFICTED
#l+ 2+ *3+7%) 4+ %) 5;;
- . Int =6
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FDtDIBNX (4)

s PEEEFICONT
» ERISEE D2 FIEHEL
« () CIEREEEDEELVLTERZS

# (+):;
- o Int ->int ->int = <fun>
# (+) 5 3;;

- . Int = 8
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n 5|END2U A FZEFUICU A L &ERT
BE%X append: o list = o list > o list
= @ ZEDIICERFE

F Ko

# append [1; 2] [3: 4; 5]:;
- o int list =11, 2; 3; 4; 5]
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s FIERENE VA F2ZZITED .. 7tdDV
A+ DEFZROS SR ZMICTERIC

T 5753 A +EERT SR
filter: (¢ = bool) 2> o list > o list

EFE

Ext L.

# filter odd [1; 2; 3; 4; 5];;
- .int list =11, 3; 5]
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SRR 3

= 7K (o tree) %i“(jﬂi D RS BRIFZE C.
FEZZWANICU A MZ54R T SRR
dfs: o tree = o list ZEET L,
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a3 (f51)

# dfs(Node(7,
Node(5,Node(4,Leaf,Leaf),Leal),
Node(9,Leaf,Node(15,Leaf,Leaf))));;

- . int list =117, 5; 4; 9; 15]
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sER84 (optional)

® ® > >
W 2IEEE Y 0 &/ zEURL
[a;; a,; ...; a ] Z=I(FELD.
Hfea Cfaac BICiER
a, d (a,0 (... O (a, 0 2))) &R EEER
foldr: (a0 > B> B)—=> B = alist—=> f3
Ext Lo
# foldr (+) O [1; 2; 3; 4; 5];;
- . 1int =15
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SERE4 (f5l)

-3 . R
# let flatten x = foldr (@) [1 X:;:
flatten : "a list list ->"a list

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

[1y::

filter : "alist -> "a |1 st
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sER85 (optional)

m SRRE3 (f) DARIG. EDIRICSENIE
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WD COEDPEARZ2DIFZRARAE WD,

B 2DIRRAREFIIC B ERE=EZAS5NT.
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=

add_bst: o0 = o tree > o tree Z7E
= TS
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SERE5 (1)

# add _bst 8 (Node(7,
Node(5,Node(4,Leaf,Leaf),Leal),
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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