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Active Patterns

type Conplex(x, y) =
| et nutable x = X
let mutable y =y
menber this. XY with get() = x, y and set((x', y')) = x<-x'; y<-y’
menber this.ROwith get() = sqgrt (x * x +y * y), atan2 y x
((

rp o)) =X <—-r *cos o, y<—-r *sino
static nmenber fromXY xy = new Conpl ex(xy)
static nenber fromROro = 1le

let (|XY]) (c:Conpl ex) c. XY

C.

let (|]RO) (c:Conplex) RO

let add a b = match (a, b) with
XY (x1,y1l), XY (x2,y2) —> Conpl ex.fronXY (x1+x2, yl+y2)
match (a, b) with
RO (r1,01), RO (r2,02) —> Conplex.fronRO (rl1*r2, ol+o02)

let nul a b

let (|Sude|Liche]) n =if n& &l = 0 then Sude el se Liche
match 3 with | Sude -> printfn "sude"
| Liche —> printfn "liche"

| et (| Nasobek5| |) n=if n% = 0 then Sone (n/5) else None
match 10 with | Nasobek5 n -> printfn "10=5*%" n

| _ —> printf "neni nasobek 5"
l et (| NasobekK| |) k n =if n¥%& = 0 then Sonme (n/k) el se None
match 21 with | NasobekK 4 n —> printfn "21=4*%" n

| NasobekK 3 n —=> printfn "21=3*%" n

Quot ati ons
open M crosoft. FSharp. Quotations
open M crosoft. FSharp. Quotations. Patterns
open M crosoft. FSharp. Quot ati ons. Deri vedPatterns

type Error = E of float

let rec errorEstAux t (env : Map<_, >) =
match t with

| SpecificCall <@(+) @ (tyargs, [xe; ye]) —>
let x,E xerr = errorEst Aux xe env
let y,E yerr = errorEst Aux ye env
x+y, E (xerr + yerr)

| SpecificCall <@( * ) @ (tyargs, [xe; ye]) —>
let x,E xerr = errorEst Aux xe env
let y,E yerr = errorEst Aux ye env
x*y, E (xerr*abs(y) + yerr*abs(x) + xerr*yerr)

| Let (v, vd, t) —>
l et vv = errorEst Aux vd env
errorEst Aux t (env. Add(v. Name, vv))

| Double x —>
x, EO0.0
| var v —>

env. [ v. Nane]

| Call (None, MethodWthRefl ectedDefinition(Lanbda(argn, body)), [argv])

error Est Aux (Expr.Let(argn, argv, body)) env

| Call (None, MethodWthRefl ectedDefinition(Lanbdas(argn, body)), argv)
let lets = Seq.zip (Seq.concat argn) argv

| > Seq.fold (fun b (n,v) -> Expr.Let(n,v,b)) body

errorEst Aux | ets env

| _ —> failwithf "Unrecogni zed aux expression: %A" t

let rec errorEstRaw t =
match t with
| Lanmbda (x,t) —>
fun xv —> errorEstAux t (Map.of _list [x.Nane, xv])
| _ —> failwithf "Unrecogni zed raw expression: %A" t

t ¢ = new Complex(0., 0.) inc.RO<-ro; ¢

->

—->
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let errorEst (t:Expr<float -> float>) = errorEstRaw t. Raw

errorEst <@fun x -=> 4.0 + 4.0 @ (3., E0.3) |> print_any
errorEst <@fun x -=> x + x * x @ (3., E0.3) |> print_any

errorEst <@fun x > let y =x* xiny*y @ (3., EO0.3) |> print_any
[ <Refl ect edDefi ni ti on>]

let f x =x* x* x +3. * x * X

errorEst <@fun x > f x @ (3., E0.3) |> print_any

Reflexe v .NETu — XM serializace

open System Xni
open System Xml . Serialization

type Item =
[<field: Xm Attribute("Nanme"); property: XmlgnoreAttribute>]
val nmutable nane : string
[<field: Xml Attribute("Prize"); property: Xm IgnoreAttribute>]
val nutable prize : int

{ nane = n; prize = p}

new(n, p) =
lten("", 0)

new() =

type ltens =
[<field: Xm Array("ltens"); property: XmlgnoreAttribute>]
val nmutable itenms : lten]
new(i) ={ items =i }

new() = Items([|[])

let serialize (i : 'a) =
let s = new Xm Serializer(typeof< a>)
s. Serialize(System Consol e. Qut, i)

serialize (new Item("Ahoj", 5))
serialize (new ltens([|new Item("Ahoj", 5); new lten("Cau", 6)|]))

Refl exe v F#

open M crosoft. FSharp. Refl ection

type Col Attribute(col:int) =
inherit System Attri bute()
menber x.Col = col

type Item={ [<Col (1)>] p : int;
[<Col (0)>] n : string }

type CSVSerializer< csv>() =
| et csvT = typeof < csv>
let fields = FSharpType. Get RecordFi el ds csvT
let col (pi : System Reflection.Propertylnfo) =
mat ch pi. Get CustomAttri butes(typeof<Col Attribute>, false) with
| [|] (:? Col Attribute as a) |] —> a. Col
| _ —-> failwith "Mssing Col attribute of %A" pi
let perm= fields |> Array. map col
let fields =let a = Array. zero_create (fields.Length)
perm|> Array.iteri (funi j -> a.[j] <= fields.[i] )
a
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menber this.Serialize what =
| et val ues = FSharpVal ue. Get Recor dFi el ds (box what)
let values = let a = Array. zero_create (val ues. Length)
perm|> Array.iteri (funi j -> a.[j] <- values.[i] )
a

let dunp a = printf "% " a
values |> Array.iter dunp

/ / Nebo
/1l fields |> Array.iter (fun fi —-> FSharpVal ue. Get Recor dFi el d(what, fi)
11 | > dunp)

printf "\n"

menber this.Deserialize (line : string) =
let values = line.Split [|";"]]
| > Array. mapi (fun i str -> match fields.[i].PropertyType with
| ty when ty = typeof<int> —> int(str) |> box
| ty when ty = typeof<string> —> str |> box
| _ —-> failwith "Bad type")
let values = let a = Array. zero_create (val ues. Length)
perm|> Array.iteri (funi j -> a.[i] <- values.[j] )
a
FShar pVval ue. MakeRecord (csvT, val ues)

let ¢ = new CSVSerializer<Itenp()
c.Serialize { p = 42; n = "bagr" }
c. Deserialize "bagr; 42" |> print_any

FShar pType

nmenber Get Functi onEl ements : typ: Type —> Type * Type

menber Get RecordFields : typ: Type * ?bi ndi ngFl ags: Bi ndi ngFl ags —> Propertyl nfol[]
menber Get Tupl eEl ements : typ: Type —> Type []

nmenber Get Uni onCases : typ: Type * ?bi ndi ngFl ags: Bi ndi ngFl ags —> Uni onCasel nfo []
menber |sFunction : typ: Type —> boo

menber |shMdule : typ: Type —> boo

nenber |sRecord : typ: Type * ?bi ndi ngFl ags: Bi ndi ngFl ags —> bool

menber |sTuple : typ: Type —> boo

menber 1sUnion : typ: Type * ?bi ndi ngFl ags: Bi ndi ngFl ags —> bool

nmenber MakeFunctionType : domain: Type * range: Type —> Type

menber MakeTupl eType : typ: Type [] -> Type

FShar pVal ue
menber Get RecordField : record:obj * info:Propertylnfo —> obj
menber Get RecordFields : record:obj * ?bindi ngFl ags: Bi ndi ngFl ags —> obj []
nmenber Get Tupl eField : tuple:obj * index:int —-> obj
menber Get Tupl eFields : tuple:obj —-> obj []
menber Get UnionFields : obj:obj * typ: Type * ?bindi ngFl ags: Bi ndi ngFl ags —>
Uni onCaselnfo * obj []
menber MakeFunction : typ: Type * inpl:(obj —-> obj) —-> obj
menber MakeRecord : typ: Type * values:obj [] * ?bindi ngFl ags: Bi ndi ngFl ags —> obj
nmenber MakeTupl e : tupl eEl enents:obj [] * typ: Type —> obj
menber MakeUni on : unioncase: Uni onCaselnfo * args:obj [] *
* ?bi ndi ngFl ags: Bi ndi ngFl ags —-> obj




