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Reseni domacich ukol U
let rec ( *** ) e = function 0O0->1]| 1->e
| n—-—> (e*e) *** (nlsr 1) * e *** (n land 1)
Nebo efektivngji jako
let rec ( *** ) e n =
let rec pow acc e n =
if n =0 then acc
else pow (if nland 1 =1 then acc * e else acc) (e * e) (n Isr 1)
in pow 1l e n
let bitsumn =
let n = (n Isr 1 land 0x55555555) + (n |and 0x55555555) in
let n = (n lsr 2 land 0x33333333) + (n |land 0x33333333) in
let n = (n Isr 4 land OXOFOFOFOF) + (n |land OxOFOFOFOF) in
let n = (n Isr 8 land OxO0FFOOFF) + (n |land OxOOFFOOFF) in
let n =(n lsr 16 | and OXx0000FFFF) + (n | and OxO0000FFFF) in n
let bitsun2 n =
let n = (n lsr 1 land 0x55555555) + (n |and 0x55555555) in
let n = (n Isr 2 land 0x33333333) + (n land 0x33333333) in
let n = (n Isr 4 land OXOFOFOFOF) + (n |land OxOFOFOFOF) in
(n * 0x01010101) Isr 24
Opakovani
nodul e type SetSig = sig nodul e Set SetSig = struct
type 'a set type 'a set = 'a list
val enpty @ 'a set let empty = []
val add : "a -> 'a set —-> 'a set let add x | = x :: |
val nem: 'a -> 'a set —> bool let mem x | = List.memx
end end
Funkt ory aneb co si doma nezkouSejte
nodul e type EqSig = sig
type t
val equal t -=>t —-> boo
end
nodul e type SetSig = sig nodul e MakeSet (Equal EgSi g) Set Sig = struct
open Equal
type elt type elt = Equal .t
type t typet = elt Iist
val enpty : t let enpty =[]
val mem: elt ->t -> bool let memx s List.exists (equal x) s
val add : elt >t —>t let add = (::)
val find : elt >t —> elt let find x s = List.find (equal x) s
end end
nodul e StringCaseEqual = struct
type t = string
let equal a b = String.lowercase a = String.|owercase b
end
nodul e SSet = MakeSet (StringCaseEqual);;
Nefunguje, je tfeba, aby el t nebyl abstraktni typ:
nodul e MakeSet (Equal EgSi g) SetSig with elt = Equal .t = struct end
nodul e type ValueSig = sig type val ue end
nodul e type MapSig = sig
type t
type key
type val ue
val enmpty : t
val add : t -> key -> value >t
val find : t -> key —-> val ue

end
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nodul e MakeMap (Equal : Equal Sig) (Value : ValueSig) : MapSig
with type key = Equal .t
with type val ue = Val ue. val ue
= struct
type key = Equal .t
type val ue = Val ue. val ue
type item = Key of key | Par of key * val ue

nodul e Equal Item = struct
type t = item
let equal (Key a | Pair (a, _)) (Key b | Pair (b, _)) = Equal.equal a b
end; ;
nodul e Set = MakeSet (Equallten);;
type t = Set.t

l et enpty = Set.enpty
| et add map key value = Set.add (Pair (key, value)) nmap
let find map key = match Set.find (Key key) nmap with
Pair (_, value) -> value
| Key _ —> failwith "find"
end

V standardni knihovné OCamlu je
nodul e type {Set, Map}. OrderedType = sig

type t
val conpare : t -=>t —> int
end

nodul e type Set.S = sig
type elt type t val enpty : t val add : elt >t >t
end
nodul e type Map. S = sig
type key type 'at val enpty : "at val add : key -=>’'a ->’'at -> "at
end
nodul e {Set, Map}. Make : functor (Od : OderedType) -> {Set, Map}. S
with type key = Od.t

nodul e type Hashtbl . HashedType = sig
type t
val conpare : t ->t —-> int
val hash : t -> int

end
nodul e type Hashtbl .S = sig

type key type 'at val create : int->at val add : 'a t->key—->"a->unit
end

nodul e Hasht bl . Make : functor (H : HashedType) -> Hashtbl.S
with type key = Ord. t

Ale existujei funkce

val Hashtbl.hash : "a -> int

type ("a, 'b) Hashtbl.t

val create : int->("a, 'b) Hashtbl.t val add : ('a, 'b) Hashtbl.t-> a->" b->unit
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Obj ekty
let circle = object
val center = (50, 50)
val radius = 10
nmet hod draw = Graphics.fill _circle (fst center) (snd center) radius

end
circl e#dr aw

circle matyp : <draw : unit>
let poly = object ... method draw = ... end
List.iter (fun item-> item#draw) [circle, poly]

| et square = object ... nethod draw = ... method area = ... end
List.iter (fun item—-> item#draw) [circle, poly, square]

type drawable = <draw : unit; ..>

type 'a drawable = <draw : unit; ..> as 'a

List.iter (fun (item’a drawable) —->iten¥#draw) [circle, poly, square]

let circle center radius = object

val center = center

met hod draw = Graphics.fill _circle (fst center) (snd center) radius
end

| et new collection () = object
val nmutable items = []

nethod add item= itenms <- item:: itens
end
| et new collection () = object (self : ’self) nebojenom(sel f) nebo(a)
val nmutable itenms =
nethod add = itenms <—- item:: itens
val add_many n x = if n > 0 then begin
sel f #add x;
sel f#add_nmany (n-1) X
end
end

class circle center radius = object
met hod draw = ()

end

let ¢ = newcircle (10,20) 30

cl ass type drawabl e = obj ect
met hod draw : unit
end

cl ass ani mal species = object nethod eat = print_endline (species™" eats") end
cl ass pet species nane = object
i nherit ani mal species
met hod nane : string = nane
end
cl ass pet _dog nanme = obj ect
inherit pet "dog" nane
net hod eat = print_endline (nanme”™" barks and then eats")
end

let all _eat (animals : animal list) = List.iter (fun x —> x#eat) aninals
all _eat [(new pet_dog "Alik" :> animal)]

all _eat [(new pet_dog "Alik" :> <eat : unit>)]

let to_animal a = (a :> animal) Matyp#ani mal -> ani nal

let all _eat (animals : #aninmal list) = List.iter (fun x —> x#eat) animals
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class foo = object (self : ’'self)
net hod private x = ..
met hod y = sel f #x

end
class virtual collection = object
met hod virtual length : int
end
class virtual enumcoll = object (self : ’'self)

inherit collection
nethod virtual iter : (element -> unit) -> unit
met hod print = self#iter (fun e —> e#print)

end
Pol ynorfismus trid
class [’ key, 'value] map (conpare : 'key -> 'key —-> int) =
let eq a (b, ) = conmpare a b =20 in
object (self : ’self)
val nmutable elenments : ('key * 'value) list =[]
nmet hod add key val ue = elenents <- (key, value) :: elenments
nmet hod find key = snd (List.find (eq key) el enents)
end

class ['value] int_map = [int, 'value] map conpare_int

class ['a, 'b] pair (x0 : "a) (y0 : "b) = object (self : ’'self)
val mutable x = x0
val mutable y = y0
met hod set _fst x' =
met hod set _fst y' =
nmet hod value = x, vy
end

(dog, dog) :> (aninal, animl)

type (+'a, +'b) pair’ =’a* 'b
type (-—"a, +'b) func =’a ->"'b
b
X
y

class [+'a, +
val nutabl e
val rmnutabl e y0
met hod value = x, y

end

] pair (xO0 : "a) (yO0O : "b) = object (self : ’'self)
x0




