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2023 FEHEEE R (8) 1 datatype day_of_week = MON | TUE | WED | THU
2 | FRI | SAT | SUN

N 25 T ERERT AT Lt | U2FATO BN
MRAY IPHIER NEME 2747075 # datatype day_of_week = MON | TUE | WED | THU | FRI | SAT | SUN;

datatype day_of_week = FRI | MON | SAT | SUN | THU | TUE | WED

HFERFEA # fun next MON = TUE | next TUE = WED | next WED = THU
> | next THU = FRI | next FRI = SAT | next SAT = SUN
> | next SUN = MON;
val next = fn : day_of_week -> day_of_week
# next FRI;
val it = SAT : day_of_week
#
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1 datatype graphic_obj = Circle of real
2> | Square of real | Rectangle of real * real
3 | Triangle of real * real * real

Q759
# datatype graphic_obj = Circle of real | Square of real
| Rectangle of real * real | Triangle of real * real * real;
datatype graphic_obj = .....
e F—4ABDF A # fun area (Circle r) = Real.Math.pi * r * r
| area (Square i) = i * i
| area (Rectangle (i,j)) =i * j
| area (Triangle (i,j,k)) = let val 1 = (i + j + k) / 2.0
in Real.Math.sqrt (1 * (1 - i) * (1L - j) * (1 - k)) end;
val area = fn : graphic_obj -> real
# area (Circle 1.0);

val it = 3.14159265359 : real
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1 datatype expr = NUM of int | PLUS of expr *
o F—4 R expr | TIMES of expr * expr

# datatype expr = NUM of int | PLUS of expr * expr
TIMES of expr * expr;
datatype expr = .....
# fun eval (NUM n) = n
| eval (PLUS (el,e2)) = eval el + eval e2
| eval (TIMES (el,e2)) = eval el * eval e2;
val eval = fn : expr -> int
# eval (TIMES (PLUS (NUM 2, NUM 3), NUM 5));
val it = 25 : int
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BOfleB>TWS. T—9EIE, datatype BEICL > TE datatype 'a t Empt
= 7 - S 1 datatype ’a tree = Empty
EINBBEDI&EZEWD. 2 | Node of ’a * ’a tree * ’a tree

o VUAMNBDES

1 datatype ’a list = :: of ’a * ’a list | nil ‘

# datatype ’a tree = Empty

| Node of ’a * ’a tree * ’a tree;
N datatype ’a tree = ...
o 7Y 3 \/ﬁo)ﬁ::% # fun depth Empty = 0

| depth (Node (x,left,right)) = 1 +
Int.max (depth left, depth right);
val depth = fn : [’a. ’a tree -> int]
o 7 HBDESR # Node (2, Node (1, Empty, Empty), Empty);
val it = Node (2, Node (1, Empty, Empty), Empty) : int tree

‘ # depth it;
val it = 2 : int

1 datatype ’a option = NONE | SOME of ’a

1 datatype bool = false | true
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1 datatype BTG BlE = BT [of 8]
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type EEICK BB ER

‘ ‘ F—yRERWT, BERALLS I, AEREIORLES

‘ 1 type LS BE = B ‘

BT ENHED.
o MZHIIDES I, 25, BEH, HLLIE, EE 1 datatype prop = VAR of int | NOT of prop
#],... , BZH). 2 | AND of prop * prop | OR of prop * prop
3 | IMP of prop * prop

- type ’a stack = ’a list;
REA i o AERERDF S HATE L.

- type (’a,’b) dict = (Ca *’b) list; P X \ R
type (’a,’b) dict = (’a * ’b) list EEERIEERPy AP — PoE RO T propB DA E 5 X &£.
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ta\{at Z = .Node(l,Node(3,Empty,Node(Q,Empty,Empty)),Node(4,Empty,Empty)); [[_‘A]]v _ { ? E%i%z i gg)); z))
ta1t211=5tz;e : bool [AAB], = { T ([[éj]]{ng[E.B]]v =TH & X)
v F N
O BEEA ) —RICEDIHANEZONEEE, 8FXh3 . (A s ; o
J— ROEDOEE RS R sun [AVB], = {nghgkh— )
:a\llai 1=: = .Node(1,Node(3,E.mpty,Node(2,Empty,Empty)) ,Node (4,Empty,Empty)) ; [[A . B]] ) P (HA]]P . HB]]U o g)
# sum t; v T (%TLL‘,L%)

val it = 10 : int
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Q@ F— YD (x,y) EZHRNEZ BN EZIL, TOAD B(OFHF)DEHY R b iR B vars

FDaEyll, yErICZHRYT BB svap # vars;

# val t = Node(1,Node(3,Empty,Node(2,Empty,Empty)) ,Node (4,Empty,Empty)); val it = fn : prop —-> int list

val t = ... # vars (IMP (OR (VAR 2, VAR 1), NOT (VAR 2)));

# swap (1,2) t; val it = [1, 2] : int list

val it = Node(2, Node(3,Empty,Node(1,Empty,Empty)),Node(4,Empty,Empty)) B N " _

 int reo @ AEHBR & XFFICE Y BN propTostring (MR

0 BHBO-HANEZ SN ZIL, TOAEENDE AORDLHFBEBLTHEDEL. )

KiE% (%ﬂ‘i)i@?sﬁ@ getMax # propToString;

# val t = Node(1,Node(3,Empty,Node(2,Empty,Empty)) ,Node (4,Empty,Empty)); val it = fn : prop -> string

val t = ... # propToString (IMP (OR (VAR 2, VAR 1), NOT (VAR 2)));

# getMax t; val it = "((p2 | p1) -> (!p2))" : string

val it = SOME 4 : int option
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© fHfEv%int —> boolDEAKICL >TEZXD LD ET 3.
ERERcepr L [HEDEZ 5N T, [HMEvDEET
Dexpr DEER [expr], 2R T eval 25 A L.

# eval;

val it = fn : (int -> bool) -> prop -> bool
# fun v x = (x mod 2 = 0);

val v = fn : int -> bool

# eval v (AND (OR (VAR O, VAR 1), VAR 2));
val it = true : bool

(v M fun eval v (VAR i) = v i (x BIBICE o/-FAEE M > TEHE »
| eval v (NOT e) = not (eval v e)
| eval v (AND (el,e2)) = (eval v el) andalso ...
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# val t = Node(1,Node(3,Empty,Node(2,Enpty,Empty)),Node(4,Empty,Empty));
val t = ...

# isBinSearchTree t;

val it = false : bool

# val t2 = Node(6,Node(3,Empty,Node(4,Empty,Empty)),Node(8,Empty,Empty));
val t2 = ...

# isBinSearchTree t2;

val it = true : bool

F— 4 BOMAEI(2) ZHRRA

ZHAKRICBWT, EDAKNode (v, [, r) ICBEWTH,

v I ICEEFNBED/—RDELYHEREV

v X rIilEENZED/ —RDELYENT WV
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fun member Empty x = false
| member (Node (v, 1, r)) x =
if x < v then member 1 x
else x > v then member r x
else true
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insert

# val t = insert 5 Empty;
val t = Node (5, Empty, Empty) : int tree
# val t2 = insert 3 t;

val t2 = Node (5, Node (3, Empty, Empty), Empty) : int tree

Q@ ZHBFRADHEEFE>T, ZoBREBEAICETFNZELY
— k&N X M TRIEE btreeToList

# val t = insert 7 (insert 8 (insert 2 (insert 6 Empty)));

val t = ...
# btreeTolList t;
val it = [2, 6, 7, 8] : int list



