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learn you a haskell
in 20 minutes
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- Student at UGent
- Geek
- | like to make things
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@jaspervd]
jaspervdj.be
glthub com/jaspervd]
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What the hell is Haskell?

- Programming language
- Functional
- Based on A-calculus
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.. which leads to frustrations ....
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. until you solve it ...
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Only about a thousand more

puzzles to solve!
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Only about a thousand more

puzzles to solve!
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Simple data types
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gleita Tile = Tile { tEEeXe:: HNHEE
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} deriving (Eg, Ord, Show)
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Alias types
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data Tile = Tile { tileX :: Int
IR : ;WM
} deriving (Eg, Ord, Show)

type Piece = [Tile]
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Alias types
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data Tile = Tile { tileX :: Int
IR : ;WM
} deriving (Eg, Ord, Show)

type Piece [Tile]

Piece

type Board
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Alias types
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data Tile = Tile { tileX :: Int

IR : ;WM

} deriving (Eg, Ord, Show)
type Piece = [Tile]

type Board = Piece
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ype Solution = [Piece]
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Simple functions
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Simple functions
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width :: Piece -> Int
width pilece = maximum XS
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Simple functions
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width :: Piece -> Int
width pilece = maximum XS
where xs = map tileX piece
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map f111l cups
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Simple functions
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width i "Plece => TInjs
width plece = maximum XS
where xs = map tileX piece

height :: Piece -> Int
height plece = maximum VS
where ys = map tileY piece
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Higher-order functions

dimension :: (Piece -> Int) -> Piece -> Int
dimension f pilece = maximum XS
where xs = map f piece

width :: Piece -> Int
width = dimension tileX

height :: Piece -> Int
height = dimension tileY
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More utility functions
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translate :: Piece -> (Int, Int) -> Piece
translate piece (x, y) =
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More utility functions
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translate :: Piece -> (Int, Int) -> Piece
translate piece (x, y) =
AP SE QN N ——

Tile (tx + x) (ty + y)) pilece
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More utility functions

translate :: Piece -> (Int, Int) -> Piece
translate piece (x, y) =
AP SE QN N ——
Tile (tx + x) (ty + y)) pilece

putPiece :: Board -> Piece -> Board

B RO B Re
i 5
. B, .
i a [ a




- HEFEEEE R n
IMore utility functions g
—-—_-—-.

translate :: Piece -> (Int, Int) -> Piece
translate piece (x, y) =

AP SE QN N ——
Tile (tx + x) (ty + y)) pilece

I putPiece :: Board -> Piece -> Board

putPiece board piece = board \\ piece
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More utility functions

translate :: Piece -> (Int, Int) -> Piece
translate piece (x, y) =
AP SE QN N ——
Tile (tx + x) (ty + y)) pilece

putPiece :: Board -> Piece -> Board
putPiece board piece = board \\ piece

I canPutPiece :: Board -> Piece -> Bool
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More utility functions
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translate :: Piece -> (Int, Int) -> Piece
translate piece (x, y) =
AP SE QN N ——
Tile (tx + x) (ty + y)) pilece

putPiece :: Board -> Piece -> Board
putPiece board piece = board \\ piece

canPutPiece :: Board -> Piece -> Bool
canPutPiece board = all (‘elem’ board)
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Validation of positions

I'EFEE B EIEN = @ (Bl BB EEIN
validPositions :: Board -> Piece -> [Piece]
validPositions board piece =

filter (canPutPiece board) allPositions
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Validation of positions
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validPositions :: Board -> Piece -> [Piece]
validPositions board piece =
filter (canPutPiece board) allPositions
where allPositions :: [Piecel
allPositions = map
(translate piece) allCoords
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Validation of positions

I'EFEE B EIEN = @ (Bl BB EEIN
validPositions :: Board -> Piece -> [Piece]
validPositions board piece =
filter (canPutPiece board) allPositions
where allPositions :: [Piecel
allPositions = map
(translate piece) allCoords
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allCoords :: [(Int, Int)]
allCoords = [(x, y) |
X <- [0 .. (width board) - 11,
y <- [0 .. (height board) -

—
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And finally, on to solving!
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Isolve :: Board -> [Piece] ->

[Tl
-l
Wy
ok
e

[Piece] -> Maybe Solution
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And finally, on to solving!

I'EFEE B EIEN = @ (Bl BB EEIN
solve :: Board -> [Piece] —>
[Piece] -> Maybe Solution
solve board pieceslLeft added
| null pieceslLeft = Just added




And finally, on to solving!

I'EFEE B EIEN = @ (Bl BB EEIN
solve :: Board -> [Piece] —> s
[Piece] -> Maybe Solution
solve board pieceslLeft added
| null pieceslLeft = Just added
| otherwise = msum solutions
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And finally, on to solving!

llllllllllll“lllllllllllllﬂllllllllllllllll“ll
solve :: Board -> [Piece] —> -

[Piece] -> Maybe Solution
solve board pieceslLeft added

- AR

| null piecesLeft = Just added
. | otherwise = msum solutions
I where solutions = map solve' positions
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And finally, on to solving!

Board -> [Piece] ->
[Piece] -> Maybe Solution
solve board pieceslLeft added

| null piecesLeft = Just added

| otherwise = msum solutions

where solutions = map solve' positions

positions = validPositions board

(head pieceslLeft)

solve ::
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And finally, on to solving!

solve :: Board -> [Piece] —>
[Piece] -> Maybe Solution
solve board pieceslLeft added
| null piecesLeft = Just added
| otherwise = msum solutions
where solutions = map solve' positions
positions = validPositions board
(head pieceslLeft)
solve' piece = solve
(putPiece board piece)
I (tail piecesLeft) (piece:added)
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Many good resources available online!

earnyouahaskell.com
book.realworldhaskell.org
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Learn You a Hask

Real World Haskell

by Bryan O'Sullivan, Don Stewart, and John Goerzen

Welcome to Real World Haskell

1f you like it,




Questions?

Demo?






