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Zipper

" RADBRZINTHEM LI R Y v
data Direction a =L a (Splay a) | R (Splay a) a
type Path a = [Direction aj

= Zipper ZE>TeiRNLTP Y - AL —

splay :: Splay a -> Path a -> Splay a

splay t [] t

splay Leaf (L x r : bs) splay (Node Leaf x r) bs
splay Leaf (R 1 x : bs) splay (Node | x Leaf) bs
splay (Node a x b) [L y c] Node a x (Node by c) -- zig
splay (Node by c) [R a Xx] Node (Node a x b) y ¢ -- zig
splay (Node a x b) (Ly c : L z d : bs)

= splay (Node a x (Node by (Node c z d))) bs -- zig zig
splay (Node b x ¢) (Ray : Lz d: bs)

= splay (Node (Node a y b) x (Node ¢ z d)) bs -- zig zag
splay (Node c z d) (Rby: Rax: bs)

= splay (Node (Node (Node a x b) y ¢c) z d) bs -- zig zig
splay (Node b x ¢) (Ly d: Ra z : bs)

= splay (Node (Node a z b) x (Node c y d)) bs -- zig zag
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A7 L —7R®D partition

split :: Oda=>a->Splay a -> (Splay a, Bool, Splay a)
split _ Leaf = (Leaf, Fal se, Leaf)
split k x@Node x| xk xr) = case conpare k xk of
EQ -> (xI, True, xr)
GI -> case xr of
Leaf -> (x, False, Leaf)
Node yl yk yr -> case conpare k yk of

EQ -> (Node xI xk yl, True, yr) -- R :zig
Gl ->let (It, b, gt) = split k yr -- RR:zig
in (Node (Node x|l xk yl) yk I't, b, gt)

LT ->1let (It, b, gt) =split k vyl -- RL :zig

in (Node xI xk I't, b, Node gt yk yr)
LT -> case x| of

Leaf -> (Leaf, False, x)
Node yl yk yr -> case conpare k yk of
EQ -> (yl, True, Node yr xk xr) -- L :zig
Gl ->let (It, b, gt) =split k yr -- LR :zig
in (Node yl yk It, b, Node gt xk xr)
LT ->let (It, b, gt) =split k yl -- LL :zig

in (lIt, b, Node gt yk (Node yr xk xr))
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A7 L —k—T7® partition

partition :: Oda=>a -> Splay a -> (Splay a, Splay a)
partition _ Leaf = (Leaf, Leaf)
partition k x@Node x| xk xr) = case conpare k xk of

LT -> case x| of

Leaf

-> (Leaf, x)

Node yl yk yr -> case conpare k yk of

LT ->let (It, gt) = partition k yl -- LL

in (lt, Node gt yk (Node yr xk xr))
->let (It, gt) = partition k yr -- LR
in (Node yl yk I't, Node gt xk xr)

_ -> case xr of

Leaf

-> (x, Leaf)

Node yl yk yr -> case conpare k yk of
LT ->1let (It, gt) = partition k vyl

in (Node xI xk It, Node gt yk yr) -- RL:
->let (It, gt) = partition k yr -- RR:
in (Node (Node x|l xk yl) yk It, gt)
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minimum

" minimum Z O(1) "\
data Heap a = None | Sone a (Splay a)

mnimm :: Heap a -> Maybe a
m ni nrum None = Not hi ng
mnimum (Sonme m _) = Just m

deleteMn :: Heap a -> Heap a
del eteM n None = None
deleteMn (Sone _t) = fromvaybe None $ do
t’ <- deleteMn’ t
m <- findMn t’
return $ Sone mt’

deleteMn’ :: Splay a -> Maybe (Splay a)
deleteMn’ = KDED
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