Haskell Programming Assignment

Abstract

The purpose of this assighment is to demonstrate the functionality of the Haskell programming
language. The assignment allows us to test values and expressions, manipulate lists in different ways,
and develop higher order functions to manipulate data.

Task 1 — Mindfully Mimicking the Demo

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserwved.

Try the new cross-platform PowerShell https://aka.ms/pscoreo

s://www.haskell.org/ghc/ :2 for help
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Task 2 — Numeric Function Definitions

—-— sJquarchrea

squarefrea :: Int -> Int
squarselbrea X =(x * =)

—-= circlelrea

circlefrea :: Doukle -> Double
circlefirea r = (pi *(r * r))

—— blusireacfCube

blueAreaofCube :: Double -> Double
blushreaofCube ®x = (X ® x * @) — (pi * ((1/74 * x) *(1/4 * x) * &))

-—- paintedCubel

paintedCubel :: Int -> Int
paintedCukbel x = if (X > 2) then (6 *(x — 2)"2) else 0O

—-- paintedCubel

paintedCube2 :: Int -> Int
paintedCube2 x = if (x > 2) then (12 * (x - 2)) else O
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Task 3 — Puzzlers

—-— reverseWords
reverseWords :: String -> String

reverseWords characterString = unwords (reverse (words characterString))

—— averageWordLength
averageWordLength :: Fractional a => [Char] -> a

averageWordLength characterString = fromIntegral numberCharacters / fromIntegral numberWords
where numberCharacters = length(filter (/=' ') characterString)
nunkberWords = length (words characterString)
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Task 4 — Recursive List Processors

-— list25et
list25et :: Eq a => [a] -> [a]

list25=t []1 = [1

list25et (x:x=) = if (elem x x=) then (listZS5et x=5) else (x: listZ5et xs)
—— isgPalindrome

isPalindrome :: Eq => [a] ->» Bool

isPalindrome [a] = True

isPalindrome (®x:xs) = 1f (x == last =xs}
then isPalindrome (init x=s)
else False

-— collatz
collatz :: Imt -> [Int]

collatz 1 = [1]

collatz num = if { odd num ) then (mum : collatz ({3 * num) + 1))
else (num: collatz (div num 2))
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Task 5 — List Comprehensions

-- count
count :: Ega =» a -> [a] -» Int

count number x3 = length [X | x <- %3, ¥ = number]

—-- freqlable
freqlable :: Eq a => [a] ->» [(a, Int)]

freqlable xz = [(x,v) | x <- list25et xs, v <- [count number =z | number <- [x]]]
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Task 6 — Higher Order Functions

tgl :: (Hum b, Enum b) => b —-> b

tgl number = foldl {(+) 0 [1l..number]

—— trianlgeSequence
triangleSequence ::!: (Hum bk, Enum k) => b -> [k]

triangleSeqguence number = map (tgl) [l..number])

—— wowslCount

vowelCount :: [Char] -> Int

vowelCount string = length (filter (“w& -> (x “elem” ["a','e','"i','c','mn'])) string)
—— lcsim

lesim 2@ (a —» b)) —> (a —>» Bool) —-»> [a] —-> [B]

locsim function predicate list = map (function) (filter (predicate) 1list)
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Task 7 — An Interesting Statistic: nPVI

Task 7a — Test Data

—— Test data

a :: [Int]
a = [2,5,1,3]

B :: [Int]
b= 11,3,6,2,3]

c :: [Int]
c = [4,4,2,1,1,2,2,4,49,8]

u :: [Int]

a = [2,2,2,2,2,2,2,2,2,2]

x :: [Int]
X = [1,9,2,-3,3,'?,2,;,1,9]

*»>»:load npvi.hs
[1 of 1] Compiling Main { npvi.hs, interpreted )
one module loaded.
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Task 7b — The pairwiseValues function

—— pairwiseValues
pairwisevValues :: [Int] -> [(Int,Int)]

pairwiseValues (x:x=s) = zip (x:xs8) =X=
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—— pairwiseDifferences
pairwiseDifferences :: [Imt] -> [Int]

pairwiseDifferences list = map (M(E,V) -> X — v) (pairwiseValues list)
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Task 7d — The pairwiseSums function

—— palirwiseSums
pairwiseSums :: [Imt] -> [Int]

pairwizeSums list = map (M\(®,V) -> X + ¥) (pairwizeValuss list)
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—— pairwiseHalwves
half :: Int -> Double

half number = { fromIntegral number ) F 2
pairwiseHalves :: [Inmt] -> [Dnable]l

pairwizseHalwves list = map half list
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Task 7f — The pairwiseHalfSums function

—— palrwiseHalfSums
pairwiseHalfSums=s :: [Int] -> [Doukle]

pairwiseHalfSums list = pairwiseHalves (palrwiseSums list)
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-— pairwiseTermPairs

pairwiseTermPairs :: [Int] -> [(Int,Double)}]

palrwiseTermPalrs list = zip (palrwiseDifferences list) (palrwiseHalfSums list)
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Task 7h — The pairwiseTerms function

—— pairwiseTerms

term :: (Int,Doukle) -> Double

ﬂerm ndPair = abs ( fromIntegral | f£st ndPair ) / ([ snd ndPair ) )
pairwiseTerms :: [Int] -> [Doukle]

pairwiseTerms list = map term (pairwiseTermPairs list)
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Task 7i — The nPVI function

-— nPVI
nEVI :: [Int] -> Double
nEVI x=z = normalizer X3 * sum ( pairwiseTerms xXs )
where normalizer xs = 100 / fromImtegral ( ( length %3 ) - 1 )

R e

i

Ld % 0

783783

n
(v

= % 5
3
e
[
L H

Bl % &
|--I
[




Task 8 — Historic Code: The Dit Dah Code

Subtask 8a
vy 1oad ditdah.hs
[1 of 1] Compiling Main ( ditdzh.hs, interpreted |
Ok, one module loadsd,
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Subtask 8b
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