
Matilda Knapp 1
Programming Languages [CSC 344]

Haskell Programming Assignment: Various Computations

Abstract: This is my last assignment for the semester aside from
the essay on Rust. This is the only assignment which I do in
Haskell. This assignment focuses on getting acquitted with
Haskell. I spend most of this assignment writing functions which
solve certain problems. For example in task two there is the
painted square problem and I am trying to find out how many
sides of a square cut up into x amount of slices will have a
single blue face. Then in Task three I am messing with Strings
and Char arrays to reverse sentences. Ultimately the tasks in
this assignment are based on many of the different tasks I’ve
done earlier this semester in Lisp and Prolog, therefore there
is a lot of variation. I enjoyed the last task the most, because
I got to mess with morse code. Morse code is very well known but
if you don’t know what morse code is, it’s a very famous code
that was originally used to send encoded messages over
telegraph.

Task 1 - Mindfully Mimicking the Demo
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Task 2 - Numeric Function Definitions [CODE]
squareArea x = x * x
circleArea r = pi * (r * r)
blueAreaOfCube side = (6 * squareArea side ) - (circleArea (side *
1/4)* 6)
paintedCube1 count = if (count == 1 ) then 0

else 6 * (count - 2) * (count - 2)
paintedCube2 count =if (count == 1 ) then 0

else 12 * (count - 2)

Task 2 - Numeric Function Definitions [DEMO]
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Task 3 - Puzzlers [CODE]
reverseWords :: String -> String
reverseWords x = (unwords (reverse  (words x)))

averageWordLength lst = fromIntegral (sum (map length (words
lst)))/amount

where amount = fromIntegral (length (words lst))

Task 3 - Puzzlers [DEMO]
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Task 4 - Recursive List Processors [CODE]
list2set [] = []
list2set (x:xs) = if (elem x xs) then list2set xs

else x : list2set xs

isPalindrome :: (Eq a) => [a] -> Bool
isPalindrome [] = True
isPalindrome [x] = True
isPalindrome lst = if ((head lst) == (last lst)) then isPalindrome
(tail(init lst))

else False

collatz :: Int -> [Int]
collatz n = if (even n) then n : collatz (n `div` 2)

else if (n == 1) then [1]
else n :collatz (3 * n + 1)

Task 4 - Recursive List Processors [DEMO]
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Task 5 - List Comprehensions [CODE]
list2set [] = []
list2set (x:xs) = if (elem x xs) then list2set xs

else x : list2set xs

count obj lst = length [ x | x <- lst, obj == x ]

freqTable lst = [(x,y) | x <- (list2set lst), y <- [count x lst]]

Task 5 - List Comprehensions [DEMO]
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Task 6 - Higher Order Functions [CODE]
tgl :: Int -> Int
tgl n = if (n == 1) then n + 0

else foldl (+) n [tgl (n - 1)]

triangleSequence :: Int -> [Int]
triangleSequence n =

map tgl [1..n]

vowelCount :: [Char] -> Int
vowelCount word = length (filter (\x ->  x == 'a' || x == 'i' || x ==
'o' || x == 'u' || x == 'e')  word)

lcsim fun1 fun2 lst = (map (fun1) (filter (fun2) lst))

Task 6 - Higher Order Functions [DEMO]
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Task 7 - An Interesting Statistic: nPVI
Task 7 [ORIGINAL CODE]
-- npvi.hs code. This is for the nPVI statistic function.
a :: [Int]
a = [2,5,1,3]

b :: [Int]
b = [1,3,6,2,5]

c :: [Int]
c = [4,4,2,1,1,2,2,4,4,8]

u :: [Int]
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u = [2,2,2,2,2,2,2,2,2,2]

x :: [Int]
x = [1,9,2,8,3,7,2,8,1,9]

Task 7a - Test data [Demo]

Task 7b - The pairwiseValues [Demo]

Task 7c - The pairwiseDifferences [DEMO]
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Task 7d - The pairwiseSums function [DEMO]

Task 7e - The pairwiseHalves function [DEMO]

Task 7f - The pairwiseHalfSums function [DEMO]
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Task 7g - The pairwiseTermPairs function [DEMO]

Task 7h - The pairwiseTerms function [DEMO]
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Task 7i - The nPVI function [DEMO]

IMPORTANT NOTE: Me testing the term and half functions are mixed in
with the demos in which the function is used.

Task 7 Finished [CODE]
a :: [Int]
a = [2,5,1,3]

b :: [Int]
b = [1,3,6,2,5]

c :: [Int]
c = [4,4,2,1,1,2,2,4,4,8]

u :: [Int]
u = [2,2,2,2,2,2,2,2,2,2]

x :: [Int]
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x = [1,9,2,8,3,7,2,8,1,9]

pairwiseValues :: [Int] -> [(Int,Int)]
pairwiseValues (x:xs) = zip (x:xs) xs

pairwiseDifferences :: [Int] -> [Int]
pairwiseDifferences lst = map ( \(x,y) -> x - y ) (pairwiseValues lst)

pairwiseSums :: [Int] -> [Int]
pairwiseSums lst = map ( \(x,y) -> x + y ) (pairwiseValues lst)

half :: Int -> Double
half number = ( fromIntegral number ) / 2

pairwiseHalves :: [Int] -> [Double]
pairwiseHalves lst = map half lst

pairwiseHalfSums :: [Int] -> [Double]
pairwiseHalfSums lst = pairwiseHalves (pairwiseSums lst)

pairwiseTermPairs :: [Int] -> [(Int,Double)]
pairwiseTermPairs lst = zip (pairwiseDifferences lst)
(pairwiseHalfSums lst)

term :: (Int,Double) -> Double
term ndPair = abs ( fromIntegral ( fst ndPair ) / ( snd ndPair ) )

pairwiseTerms :: [Int] -> [Double]
pairwiseTerms lst = map term (pairwiseTermPairs lst)

nPVI :: [Int] -> Double
nPVI xs = normalizer xs * sum ( pairwiseTerms xs )

where normalizer xs = 100 / fromIntegral ( ( length xs ) - 1 )

Task 8 - Historic Code: The Dit Dah Code
Subtask 8a [DEMO]
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Subtask 8b [DEMO]

Subtask 8c [DEMO]
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Subtask 8d [DEMO]

DitDah.hs Code here for reference [CODE] [Without Comments]
dit = "-"
dah = "---"
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(+++) x y = x ++ " " ++ y

a = ('a',dit+++dah)
b = ('b',dah+++dit+++dit+++dit)
c = ('c',dah+++dit+++dah+++dit)
d = ('d',dah+++dit+++dit)
e = ('e',dit)
f = ('f',dit+++dit+++dah+++dit)
g = ('g',dah+++dah+++dit)
h = ('h',dit+++dit+++dit+++dit)
i = ('i',dit+++dit)
j = ('j',dit+++dah+++dah+++dah)
k = ('k',dah+++dit+++dah)
l = ('l',dit+++dah+++dit+++dit)
m = ('m',dah+++dah)
n = ('n',dah+++dit)
o = ('o',dah+++dah+++dah)
p = ('p',dit+++dah+++dah+++dit)
q = ('q',dah+++dah+++dit+++dah)
r = ('r',dit+++dah+++dit)
s = ('s',dit+++dit+++dit)
t = ('t',dah)
u = ('u',dit+++dit+++dah)
v = ('v',dit+++dit+++dit+++dah)
w = ('w',dit+++dah+++dah)
x = ('x',dah+++dit+++dit+++dah)
y = ('y',dah+++dit+++dah+++dah)
z = ('z',dah+++dah+++dit+++dit)

symbols = [a,b,c,d,e,f,g,h,i,j,k,l,m,n,o,p,q,r,s,t,u,v,w,x,y,z]

assoc key alist = head [ (k,v) | (k,v) <- alist, k == key ]

find letter = snd $ assoc letter symbols

addletter x y = x ++ "   " ++ y

addword x y = x ++ "       " ++ y

droplast3 w = reverse ( drop 3 ( reverse w ) )
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droplast7 w = reverse ( drop 7 ( reverse w )

encodeletter x = find x -- snd ( assoc x symbols )

encodeword w = droplast3 almost
where almost = foldr addletter "" ( map encodeletter w )

encodemessage m = droplast7 almost
where almost = foldr addword "" ( map encodeword ( words m ) )


