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NI—=207vF (1)

s ANTF—HENT-U=BETS

# let rec fib v = match v with

cint ->int = <fun>

[
NI—=2UIVF (2)

" HERICHITIBINT-UIVTF

# let f (X,y) = X +Y;;
val f : int * int ->int = <fun>
# f (2,3);;

cint =5

[
NI—=203vF (3)

n JRGENT—2
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= N7

= U B - A-YERBGE (&)
 INSOEMGHESEDE

[
NI—=2UIvF (4)

s VYFCELEVEDHIZEDES
# let flip x = match x with
0->11]1->0;;
Varning: this pattern-matching is not exhaustive.

Here is an exanple of a value that is not nmatched:
2

val flip: int ->int
# flip 2;;
Uncaught exception: Match_failure ("", 13, 41).
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[ ——
DAk (1)

n VA +DEFER
«nZZEUR B
# [1 53
calist =]
scons AVALSOH
#1 :: [1 ;3
- oint list = [1]
#1022 @ 1)) s
cint list =[1; 2; 3]

[ ——
DA+ (2)

s )AL DIEE (1): cons & append

# let 11 = [1; 2; 3; 4; 5]1;;

val I'1: int list =[1; 2; 3; 4; 5]
#-1:: 0 :: 11;;

- int list =[-1; 0; 1; 2; 3; 4; 5]
# 11 @ [6; 7];;

- oint list =[1; 2; 3; 4, 5 6; 7]

[
DA+ (3)

s UALDRER: NF—UIVF=ES
# let rec sum 1 = match 1 with
[1 >0
| hd :: t1 -> hd + sum t1
val sum: int list ->int = <fun>
# sum [1; 2; 3; 4; 5]1;;

T

[
BZEEIT (1)

w51 YR DFEEERZFDIRIE h
= int_hd: int list -> int
= bool_hd: bool list -> bool
= string_hd: string list -> string
= intpair_hd: (int ¥ int) list -> int * int
= etc...

u IR{E(FIE: let hd (h::t) = h
HBRERRSZISNGEL?

[
BZEET (2)

R TR [CDVLWTNSA—=H1TS
= hd[a] : o list-> «
= hd[int] : int list -> int
= hd[string] : string list -> string
= hd[int * bool] : (int * bool) list -> int * bool

= ML Tld. [a] DEBFIFEARULELTEL
(BUHESR CEHENRYICRESR)

[
ZtEHREAER (1)

- 51: BRI

BIZH o HEG
# let id x = Xx;; -

‘a,’b, ... ERELI D

id: 'a->"'a<= <fun>
# 1id 1;;
cint = 1;;
# id [true; false];;
: bool list = [true; false]

# id sum;;
- int list ->int = <fun>




[ ——
ZIHRIEY (2)

m §2: fst, snd : NP DEZRROHL
# let fst (x, _) = x;;

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

cf _fAETHIVFIIER/INTI—
s EHGTREIEEZEZDIMADOIC _ZFEL
SHEICEDLEWC EZ2BRTES

[ ——
ZIHRIER (3)

= f53: mk_list

# let rec mk_list n v =

if n = 0 then []

else v :: mk_list (n-1) v;;
val nk_list: int ->"a ->"alist
# mk_Tist 3 “1”;;
- ¢ ostring list =[“1"; “17; “1"]
# mk_list 2 true;;

: bool list = [true; true]

[
ZiHRIEY (4)

u§3: rev: YA FDKRER
# let rev 1 =
let rec iter s d = match s with
[1->d
| C(h::t) -> iter t Ch::d)
in iter 1 []
val rev: "a list ->"a list
# rev [1; 2; 3]1;;
- cint list =[3; 2; 1]

[
ZtHRIEY (47)

u f53: rev (ﬁ@ﬁﬂ) Tet rev 1 =

rev [1; 2; 3] let rec 'iter: sd=
S iter [1; 2 3] [] CEER 6 T,
= iter [2; 3] [1] | Ch::t) ->
= iter [3] [2; 1] o iter t (h::d)
> iter [] [3; 2 1] MR
= [3 27 1]

[
ZtHRIEY (5)

u f5l4: : map (SEPEEIER)
# let rec map f 1 = match 1 with
[1->11
| hd :: t1 -> f hd ::
val mp : ("a->"b) ->
"alist ->'b list = <fun>
# map fib [1; 2; 3; 4; 51;;
- cint list =[1; 1; 2; 3; 5]

map f t1;;

[
ZtHRSER (6)

= BADBRRAY 2 PR

# let f1 x = (X, X);;

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

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

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

Thi s expression has type string ...




[ ——
M-S0 ES

s L—F (record)
= 1 DEDFHDEY
= C SEE0 struct [CHEY
m JNUZ72 | (variant)
« BHDEOEEDSB1D%EETBE!
= C 588 enum, union, cast &ED
HAHASHEITHEHY
REOREMESBAEFIILTINS

[ ——
Ld—F& (1)

w ] IWRBDEREFRT
# type complex =
{re : float; im : float};;
type conplex =
{ re: float; im: float; }
# let c1 = {re = 5.0; im = 3.0};;
val cl : conplex
= {re=5.000000; i m=3. 000000}
# cl.re;;
. float = 5.000000
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[
Ld—F& (2)

s \F=IVFT
# let add_comp
{re=rl; im=11} {re=r2; im=i2}
={re=rl +. r2; im = il +. i2};;
val add_conp = conpl ex -> conpl ex
-> conpl ex = <fun>
# add_comp cl cl;;
- : conpl ex
= {re=10. 000000; i m=6. 000000}
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[
NI B (1)

w 51 B Z ) — FICHDAR
# 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)
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R
NV B (2)

KD/ — FDEDT =Kk S %
# let rec sum_itree t = match t with
Leaf -> 0 | Node(a,tl,t2) ->
a + sum_itree tl + sum_itree t2;;
val sumitree : itree ->int = <fun>
# sum_itree Leaf;;
cint =0
# sum_itree
(Node(4,Node(5,Leaf,Leaf),Leaf));;
- o int =9
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[
SHEHT—Y8E(T (1)

w f2: —RgD TAy &(3?
= itree = Leaf | Node of int * itree * itree
= btree = Leaf | Node of bool * btree * btree

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

= SEEMEE UL SGERATHHRGVD?
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[ ——
ZHFT—SB8E(3 (2)

= BU BT BINSA—51L]
= —figE
= o tree = Leaf | Node of o * o tree * o tree

= inttree = Leaf | Node of int * int tree * int tree

= bool tree = Leaf |
Node of bool * bool tree * bool tree

25

[ ——
ZHT—5E (1)

n f2: BERZ ) —FIZHDAK
# type ’a tree = Leaf | Node of
'a * ’a tree * ’a tree;;
type 'a tree = Leaf | Node of
'a* 'atree * 'atree
# Node(5,Leaf,Leaf);;
- . int tree = Node (5, Leaf, Leaf)
# Node(“ocaml”,Leaf,Leaf);;
. string tree =
Node (“ocam ”, Leaf, Leaf)
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[
ZHT—5E (2)

n VAT LHEIHFAHDEZIEND 7 FEY
= ol option = None | Some of
» TEUDELNEN) F—5ERTE
= C TI3 NULL R+ 25 OFIFAEN—HFHY
w0 list=[] |:: of a * o list
» XIS S & > &4k
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[
ST — 8 & SIHEE

u (5) tree MRS ZETE T S
# let rec depth t = match t with
Leaf -> 0 | Node(_,t1,t2) ->

let d1 = depth tl1 in
let d2 = depth t2 in
1 + (if d1>d2 then dl else d2);;
val depth : "a tree -> int = <fun>
# depth(Node(5,Node(4,Leaf,Leaf),Leaf));;
cint = 2;
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[
FDDIBEX (1)

» BAERZIE S8 (1)
= fun(, let) > S5 |HEEE1DDNT -2
# (fun xy -> x +y) 2 3;;

cint =5

# let fxy=Xx+Y;;

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

cint =5
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[
FODIBEN (2)

= EEIESHX (2)
= function: 15 [ER/CHUEEINY —2

# let isnull = function

[1 -> true | _ -> false;;
val isnull : "a list -> bool = <fun>
# let rec map f = function

[1-> 11

| hd::t1 -> f hd ::
val mp: ("a->"h) ->
"alist ->"'b list = <fun>

map f t1;;
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[ ——
FDMDIENX (3)

m AR
= (¥ & *) DE

# 1 + (* this is comment *) 2;;

[ ——
FDMDIENX (4)

s PEEEFICOVT
« ERSEE D2ZERETEL
« () CHEZEBEOEELTERS

cint 3 #(C*);;
" ANFICTES - int ->int ->int = <fun>
# 1+ (F2+ 3+ %) 4+ %) 5;; #(*)S5 3;;
- int =6 - 1 int =15
31 32

sRea1

5| ED2V A EEEUVICU A M ZEIRTY
BE%Y append: a list = a list > o list
T @ ZFEDTICERET L.
# append [1; 2] [3; 4; 51;;

SRRE2

s ¥IERHE YA M EZIFERD. TDV
AFDEXRDSER G ZW/ICTERIC
FH5%53 U A ZERKT SEE
filter: (ot = bool) = o list > o list

int list =[1; 2; 3; 4, 5] ’EE%EJ@;
# filter odd [1; 2; 3; 4; 5];;
-t int list =[1; 3; 5]
T .
FERE3 EERE3 (f51)

= K (0 tree) EBIFEID RS BEIERT,
SBRELAT A - EERT 3B
dfs: o tree > o list =ZEFRLE L,

35

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

- oint list =[7; 5; 4; 9; 15]




[ ——
;2784 (optional)

D2IBEREFO0EE Tz EURAL
[a;; ay ...; a,] ZRIFEID.
ORE CTRaETBICER
a,0(a,0 (... O (a, 0 2))) Z:&RI LR
foldr: (o > B> B)—> B —> a list—>

sRRE4 (15))
; 1e£ f1a;ten x = foldr (@ [] x;;
flatten : "a list list ->"a list

# flatten [[1;2]; [3;4]; [5:;6;711;;
cint list =[1; 2; 3; 4, 5; 6; 7]

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

ZEERC L, 1 y;;
# foldr (+) 0 [1; 2; 3; 4; 5]1;; filter : "alist ->"a list
cint = 15
37 38

i385 (optional)

« I95E3 (B) OAIF. EOKICSENZE
R/ —FDELODNEL. HORIC
SENZBRE ) — FOAS T
W3, COEDERE2DIFRARE NS,

o 2RI E IR BREE X SNT.

CDERZEMUICARZ R BIEL
add_bst: o = o tree = o tree ZE

gL L
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iReab (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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[
sRaE5 (f512)
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= Subject: Report 2 xooxx (FHIIES)
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