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# let rec fib v = match v with

oL 1
| (x)-> fib(x-1) + Fib(x-2);;
val \\ibf: int ->int = <fun>
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NI—=2UIVF (2)

" HERICHITIBINT-UIVTF

# let F (X,y) = x +Vy;;
val f : int * int ->int = <fun>
# 1(2.3):;

cint =5
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— r— =
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m list BY
# [true; false];;
- 1 bool list =[true; false]
# let 11 = [1; 2; 3; 4; 5];;
val I'1: int list =[1; 2; 3; 4; 5]
# 100 :: 11;;
int list =[100; 1; 2; 3; 4; 5]
#1110 [65 71;;
- int list =[1; 2; 3; 4; 5 6; 7]
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DAF (2)

o U2 DRIE: NS — Ty FEES

# let rec sum I = match 1 with

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

= 1 U+ DFRRERZFSIZF hd
= int_hd: int list -> int
= bool_hd: bool list -> bool
= string_hd: string list -> string
= intpair_hd: (int * int) list -> int * int
= etc...

= IBIEIFEE: let hd (h::t) =h
HBLEERIFSZSNEL

[
BZEEE (2)

m R T8 [CDVWTNSA—F1ET S
= hd[a] : o list-> o
= hd[int] : int list -> int
= hd[string] : string list -> string
= hd[int * bool] : (int * bool) list -> int * bool

= ML Tl&. [a] DEPSDIFEARLELTEL
EtEEm T EERIICHR)

[
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TiE o - o LD

= {51: 1ES5EIEN

# let id x = Xx;;

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

cint list ->int = <fun>

10

[
Z1EHEA%ER (2)

m {§l2: fst, snd
# let fst (X, ) = Xi:

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

cf. _(HETHIVFIBERNT—
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Z1ERI%X (3)

m 513: mk_list
# let rec mk_list n v =

ifn=0 then [

else v :: mk_list (n-1) v;;
val nk_list: int ->"a ->"alist
# mk_list 3 “17;;

:ostring list =[“1"; “1"; “1"]

# mk_list 2 true;;
- ¢ bool list = [true; true]
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ZIHRAEY (4)

= {53 rev
# let rev il =
let rec iter s d = match s with

Oo->d
| (h::t) > iter t (h::d)

initer 1 [
val rev: "a list ->"a list
# rev [1; 2; 3];;
- oint list =[3; 2; 1]
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[ ——
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; 1§|J3.: re\; (ﬁi’téﬁ)

Ietlre'vl= J
rev [1; 2; 3] et rec itel_'s =
S>iter [1; 2, 3] [] e
->iter [2; 3] [1] | (h::t) >
->iter [3] [2; 1] - iter t (h::d)
->iter [] [3 2; 1] in iter 1 [}
->[3; 2; 1]
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u 514: : map (EFEEIED)
# let rec map ¥ 1 = match 1 with
ao->0

] hd z: tl = ¥ hd ::
val map : ("a ->"'h) ->
"alist ->'b list = <fun>

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

cint list =[1; 1; 2; 3; 5]

map f tl;;
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= BIDBRRAYZZ HIPR

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

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

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

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

Thi s expression has type string ...
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» - F (record)
« B DEDEDE
m )NJUZ? 2 b (variant)
« EHOEOEEDSB1IDZEEET IE
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u ] BRI DEREZERT
# 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 N\I=UFVFT
# let add_comp
{re=r1; im=il} {re=r2; im=i2}
= {re = rl+r2; im = i1+i2};;
val add_conp = conpl ex -> conpl ex
-> conplex = <fun>
# add_comp cl cl;;
- : conpl ex
= {re=10. 000000; i n¥6. 000000}
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NI RE (1)

w f5ll1: B E ) — FICHDAR
# type itree = Leaf
| Node of int * itree * itree;;
type itree = Leaf
| Node of int * itree * itree

# Leaf;;

- 1 itree = Leaf

# Node(5,Leaf,Leaf);;

- : itree = Node (5, Leaf, Leaf)

20

NUF7 2 RE (2)

» KD/ — FOEDEE ZkD S5
# let rec sum_itree t = match t with
LeaF -> 0 | Node(a,tl,t2) ->
a + sum_itree tl1 + sum_itree t2;;

val sumitree : itree ->int = <fun>
# sum_itree Leaf;;
- int =0

# sum_itree
(Node(4,Node(5,Leaf,Leaf),Leal));;
- int =9
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SHE>F—5EEF (1)

w 2 —fED TAR] &I1F?
= itree = Leaf | Node of int * itree * itree
= btree = Leaf | Node of bool * btree * btree
= ibtree = Leaf |
Node of (int * bool) * ibtree * ibtree

= SEEBMEE UL SGERAAHHFRG LD
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ZEF—FEEIF (2)

= BU MTBUCEIT 3/\SA—H1E ]
» —figE

= 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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ZHET—58 (1)

n f5I2: BERZ ) — FICHDAK
# type ’a tree = Leaf | Node of
a * "a tree * ’a tree;;
type 'a tree = Leaf | Node of
a* 'atree * 'atree

# Node(5,Leaf,Leal);;
- . int tree = Node (5, Leaf, Leaf)
# Node(“ocaml”,Leaf,Leaf);;
- . string tree =
Node (“ocam”, Leaf, Leaf)
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ZtHT— 5B SHREAE

n tree DRSS ZETRT SEEEK
# let rec depth t = match t with
LeaF -> 0 | Node(_,t1,t2) >
let (d1,d2)=(depth tl1,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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FDMDIEN (1)

= B ZIEDE (1)
= fun(, let) > Z5IEEEEE1DDNT -2
# (fun xy -=> x +y) 2 3;;

cint =5
# let Fxy=x+Yy;;
val f : int ->int ->int = <fun>
# F 2 3;;
- int =5
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FDMDIEIL (2)

= B ZIEDIE (2)
= function: 15 |ECHUEENY — 2
# let null = function
[0 -> true | _ -> false;;
val null : "a list -> bool = <fun>
# let rec map ¥ = function

0o->0
| hd::ztl -> ¥ hd ::

val mp: ('a->"'hb) ->
"a list ->'b list = <fun>

map f tl;;
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FDthDIBEIZ (3)

AR
s (* & *) DRE
# 1 + (* this is comment *) 2;;
cint 3
s \IFICTES
L+ 2+ (3+%) 4+ 55
cint =6

28

[
FDhDIBIL (4)

s PEEEFICOWVT
» EIRILEE D2Z BTN
“ () CHEDEBEDEEUVTERD
# ()53
cint ->int ->int = <fun>
# (+) 5 3;;
cint =8
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m 5|ED2V A M EEFUIC) A M ZERT
F8%% append: o list = o list > a list
=@ ZFEDIICERE Lo

# append [1; 2] [3; 4; 5]::
cint list =[1; 2; 3; 4; 5]
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A DERDS BRI ZEB/ICTERIC
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filter: (a0 = bool) = o list > « list
TERL L
# Filter odd [1; 2; 3; 4; 5];;
- cint list =[1; 3; 5]

— S — —
FRRES

= K (o tree) EBFERD R BEIFRT.
EEREZWIANICU R FEERKT SR
dfs: o tree = a list =EEET Lo
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sRRa3 (i)

# dfs(Node(7,
Node(5,Node(4,Leaf,Leaf),Leaf),
Node(9,Leaf,Node(15,Leaf,Leaf))));;
cint list =[7;, 5; 4, 9; 15]

[
;R84 (optional)

W2IEERFO0EETZzEUAL

[a;; ay; ... @] ZRITED.
EHRETHRETBICER
a,0(a,0 (... 0 (a,02)+)) =R BIEN
foldr: (¢ > B> B)—> B > alist—> B
TERT L,

# foldr (+) 0 [1; 2; 3; 4; 5];:;

- int =15
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[
SRE84 (f3)

# let flatten x = foldr (@ [1 x:;:
flatten : "a list list ->"a list
# flatten [[1;2]; [3:41; [5:6:711;:
- cint list =[1; 2; 3; 4; 5; 6; 7]
# let filter ¥ x = foldr
(fun x y -> if f x then x::y else y)
0 y::

filter : "alist ->"a list

[
iR%85 (optional)

m (REE3 () DOARIE. EDRICZENSDIE
FE/ —FDELDNEL. AORIC
SENIERIG) —FDARE<LEHST
WBo CDEDBARZ2FHFERAEVD,

1 2DIRFRAREICBERESZASNT.
CDEFRZEMUICAKRZRT FEER
add_bst: o = o tree = o tree &
g2EL
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sReaS (f51)

# add_bst 8 (Node(7,
Node(5,Node(4,Leaf,Leaf),Leal),
Node(9,Leaf,Node(15,Leaf,Leaf))));;
cint tree =

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

Leaf),
Node (9, Node (8, Leaf, Leaf),
Node (15, Leaf, Leaf)))

Leaf),
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