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Obecne

Vyvijeny od 2005 (dnes ve verzi 6.0)

* Open source

« Silné typovany

« Soucast .NET svéta

* Spojuje vice paradigmat — spojuje OOP principy a funkcionalni programovani
» ,Funkce prvni“ (first class citizen)

* Neexistuje zde null

+ Vestavena immutabilita

« Striktni odsazovani pfikazu (podobné jak Python)



Principy

« 4 zakladni principy

Function-oriented Expressions
not object-orientad rather than statements
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" Orientace na funkce

let square x = x * X

let result = [1..10] |> List.map square;

let aFunc aParam = aFunc aParam

let result2 = square



string firstArg = null; let firstArg, secondArg =

string secondArg = null; if argv.Length > 1 then
if (args.Length > 1) argv.[0], argv.[1]
{ . .
firstArg = args[0]; else.,,. -
secondArg = args[1]; g



Algebraic types

. Algebraické typy

* Produkty typu

type IntAndBool = {intPart: int; boolPart: bool}
let x = {intPart = 1; boolPart = false}

« Soucty typu
type IntOrBool =

| IntChoice of int

| BoolChoice of bool
let y = IntChoice 42

let z = boolChoice true



Pattern matching

"""""""""""" - Pattern matching jako rizeni toku kédu

N

type Color =
| Red = @
| Green = 1

| Blue = 2

let printColorName (color:Color) =
match color with
| Color.Red -> printfn "Red"

| Color.Green -> printfn "Green'

| Color.Blue -> printfn "Blue"

| _ >0

printColorName Color.Red
printColorName Color.Green

printColorName Color.Blue



C# vs F#




Piping

// Definice (definuje primo F#)
let (|>) x f = f x

// Pouziti

let items = [0..10]
let squaresBiggerThan3 =
items
|> Seg.map (fun x -> x * x)

|> Seq.filter (fun x -> x > 3)



Compose

// Definice (definuje primo F#)
let (>>) f g x = g (f x)

// Pouziti

let length (s: string) = s.Length
let makeString x = new string('a', Xx)

let composedFunc = length >> makeString

composedFunc "1234" // Vysledek je "aaaa"



Vyhody F#

« Units of measure — validace jednotek pfi kompilaci (napf.: fyzikalnich)

* Interaktivni mod — podobny interaktivnimu modu v Pythonu

« Kd&d je dobre testovatelny — diky kdédu bez vedlejSich efektd (diky immutabilité)
 Interoperabilita — snadné vyuziti primo v C# (a obracené)

* Méné chyb — z podstaty funkcionalniho programovani

« Pattern matching

- REPL



Vyhody F# - REPL

» , Read-Eval-Print-Loop*
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let sguare x

sguare 3

F# Interactive

val square: x:

val it:

int = 9

int

= ¥ ®

let add x y = x + y
add 2 3

Hlet evens list =
let isEven x = x%2 =
List.filter isEven 1i

evens [1;2;3;u]

- int

X

@  Quick Actions and Refactorings...

Ctrl+.

I Execute In Interactive

Alt+Enter

Debug In Interactive

=[l Rename...
T Peek Definition
"0 Go To Definition

Go To Implementation

Find 4ll References

Ctrl+R, Ctrl+FR

Alt+F12
F12




PFiklady

Syntax.fs — syntaxe jazyka

Types.fs — typy (typ v F# = tfida v C#)

Piping.fs — priklad pipingu

Compose.fs — pfiklad skladani funkci

CSharplinterop — priklad pouziti knihovny ze C#



Samostatna prace



Postup 1

1. Otevrte soubor IndividualWork,

2. Zmente typ tak aby dedil od IndividualWorkBase

3. Implementujte, za pomoci podédeénych metod, ve vytvorené tride public metody
3.1 kibiBytesToKiloBytes

3.2 kibiBytesToBytes

3.3 kibiBytesToBits

4. Implementujte metody

4.1 getBestStudent — vybere z kolekce studentu studenta s nejvice body

4.2 printPersonsWithJob — vytisikne kolekci lidi (persons), u kazdé osoby vypise
jestli se jedna o uCitele nebo studenta (vyuzijte pattern matching)

111 Pro testovani odkomentujte metody v souboru Program.fs 11!



Napoveda

* Pro implementaci getBestStudent vyuzijte Seq.MaxBy
* Vyuzijte priklady ze Syntax.fs
* Pro implementaci printPersonsWithJob vyuzijte pattern matching

* Pro implementaci printPersonsWithJob vyuzijte operator :?

111 Pro testovani odkomentujte metody v souboru Program.fs 11!



Zdroje

* https://www.tutorialspoint.com/fsharp

o https://fsharpforfunandprofit.com/posts/key-concepts/

o https://docs.microsoft.com/en-us/dotnet/fsharp/language-reference/units-of-measure

e https://docs.microsoft.com/en-us/dotnet/fsharp/tools/fsharp-interactive/

e https://www.codemaqg.com/article/1605061
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