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b 39) 'V2dc7/�c�+"eZ2,6 6Z.�!$#&%('�) *�# incAll '�1&cZ'	cZ5$5�+ 1'V*72&cZ%&1f2�6 2�gd2�#&'C) #fc76 ) +8'	*,.h#$!�gji�2�3V+"k
l k 0�k m incAll [1, 3, 5, 9] = [2, 4, 6, 10]
incAll :: [Int] -> [Int]

incAll [] = []
incAll (n : ns) = n+1 : incAll ns

b 39) 'V2dc7/�c�+"eZ2,6 6Z.�!$#&%('�) *�# lengths '�1&cZ'	%�*�g7n$!&'V2�+'�1&276 2�#&0�'�1,+�*,.	2&cZ%&1j6 ) +8'C) #fc76 ) +8'	*,.C6 ) +8'�+"k
l k 0�k m
lengths [[1,3], [], [5, 9]] = [2, 0, 2]
lengths ["but", "and, "if"]] = [3, 3, 2]

lengths :: [[a]] -> [num]

lengths [] = []
lengths (l : ls)
   = (length l) : lengths ls

b 39) 'V2dc7/�c�+"eZ2,6 6Z.�!$#&%('�) *�# map '�1�c"'�m�0�) oZ2,#fc.�!$#&%('�) *�#fc,#&5
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c,nPn$6 ) 2,+�'�1&2�.�!$#&%('�) *�#d' *j2Zc&%&1d2�6 2,gf2�#Z'	*,.�'�1&276 ) +8'�k

map :: (a -> b) -> [a] -> [b]

map f [] = []
map f (x : xs) = (f x) : map f xs

8VLQJ� map

incAll = map (plus 1)
         where plus m n = m + n

lengths = map (length)

t *,'V2�'�1�c"' plus :: Int -> Int -> Int m$+;*
(plus 1) :: Int -> Int k
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• (+ m) n = m + n
• (0 :) l = 0 : l
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incAll = map (1 +)

addNewlines = map (++ "\n")

halveAll = map (/2)

squareAll = map (^2)

stringify = map (: [])

b 39) 'V2dc7/�c�+"eZ2,6 6Z.�!$#&%('�) *�# product '�1&cZ'g7!$6 '�) n$6 ) 2,+�c�6 6Z'�1&2d2�6 2,gf2�#Z'�+u) #fc76 ) +8'	*,.C#�!$g7i�2�3V+
'V*�0$2"'�1�2,39k
l k 0�k m product [2,5,26,14] = 2*5*26*14
                        = 3640

product :: [Int] -> Int

product [] = 1
product (n : ns) = n * product ns

b 39) 'V2dc7/�c�+"eZ2,6 6Z.�!$#&%('�) *�# flatten '�1&cZ'�'Vc,e"2,+�c6 ) +8'	*,.C6 ) +8'�+�c,#�5jc�n$n�2�#&5�+�c�6 6Z'�1&276 ) +8'9+�'V*�0$2Z'�1&2�39k

flatten [[2,5], [], [26,14]]
       = [2,5,26,14]
flatten ["mir", "and", "a"] = "miranda"

flatten :: [[a]] -> [a]

flatten [] = []
flatten (l : ls) = l ++ flatten ls
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b 39) 'V2dc7/�c�+"eZ2,6 6Z.�!$#&%('�) *�#
poly :: Int -> [Int] -> Int+"!&%&1d'�1&cZ' poly x [1,3,5,2,1] 0�) oZ2,+�'�1&2n�*�6 r,#�*�gj) c�6&c,i�*�oZ2�k

poly :: Int -> [Int] -> Int

poly x ns
  = p
    where
    (p,l) = polyLen ns
    polyLen [] = (0,0)
    polyLen (a : as)
      = (a*(x^l1)+p1, l1+1)
        where (p1,l1) = polyLen as
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� 0$2,#�2�3 c,6�n�c"' 'V2,39#d. *�3�'�1�2�.�!$#&%('�) *�#,+ product m
flatten c,#�5 polyLen ) +u3 2�n$6 c&%&) #�0j%�*�#,+8'�39!&%('V*�3V+� ) '�1f*�n�2�3 c"'V*�3V+"k
�;*�3�2���c,gjn$6 2�m product 3 2�n$6 cZ%�2,+ : q %�*�#�+�s � ) '�1 *c,#�5 [] � ) '�1 1 �

1 : (2 : (3 : (4 : [])))

1 * (2 * (3 * (4 *  1)))
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/�c,+"e"2�6 6�1�c�+�c7i$!$) 6 '94�) #d.�!$#&%('�) *�#�m foldr m&'�1�c"'	5$*�2,+'�1�) +u3 2�n$6 c&%�2,gf2�#Z'8�

foldr :: (a -> b -> b) -> b -> [a] -> b

foldr f e [] = e
foldr f e (x : xs) = f x (foldr f e xs)

8VLQJ�foldr

product = foldr (*) 1

flatten = foldr (++) []

poly x ns
  = p
    where
    (p,l) = polyLen ns
           polyLen = foldr addp (0,0)
               where
               addp a (b,c)
                 = (a*(x^c)+b, c+1)

8VLQJ�foldr 0RUH

reverse :: [a] -> [a]
reverse = foldr swap []
          where
          swap h rl = rl ++ [h]

  reverse (1 : (2 : []))
⇒
  swap 1 (swap 2 [])
⇒
  (swap 2 []) ++ [1]
⇒
 ([] ++ [2]) ++ [1]

0RUH�(IILFLHQW�5HYHUVLQJ

reverse = rev []
          where
          rev l [] = l
          rev l (x:xs) = rev (x:l) xs

  rev [] (1 : (2 : []))
⇒
  rev (1:[]) (2 : [])
⇒
  rev (2:(1:[])) []
⇒
 2 : (1 : [])
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�"!$#&%('�) *�#,+u+�!�%&1fc�+ rev c,3 2d%�c�6 6 2&5jwZ���&��#7�${ wZy ��x �q i�2Z%�c�!,+;2�'�1&2"rdcZ%�%&!�gj!�6 c"'V2�'�1&273 2,+"!�6 'C) #f*�#�2d*,.�'�1�2�) 3
c,3 0�!$gd2�#Z'�+8s k � 1�2�rdc�3 2f+;*�gd2Z'�) gd2,+ugf*�3 2d2". .�) %&) 2�#&'�m
c,#�5j%�c�#7i�2 � 39) ' 'V2�#7!�+") #�0 /�c,+"e"2�6 6 � +ui$!$) 6 '94�) #
.�!$#&%('�) *�# foldl �

foldl :: (b -> a -> b) -> b -> [a] -> b

foldl f e [] = e
foldl f e (x : xs) = foldl f (f e x) xs

8VLQJ�foldl

rev = foldl swap []
      where
      swap accList h = h : accList

flatten = foldl (++) []

product = foldl (*) 1
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compose ::
 (b -> c) -> (a -> b) -> a -> c

compose f g x = f (g x)

� 1�2,3 27) +�c7/�c�+"eZ2,6 6&*�n�2�3 c"'V*�3 . '�1�c"'C) g7n$6 2�gd2�#&'9+
compose �

(f . g) x = f (g x)

8VLQJ�&RPSRVH

poly x = fst . (foldr addp (0,0))
         where
         addp a (p,l)
           = (a*(x^l)+p, l+1)

makeLines :: [[char]] -> [char]
makeLines = flatten . (map (++ "\n"))
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Next: user-defined types


