
Assignment #7
Trevor Strickland, CSC344

November 28, 2022

Learning Abstract: Like the previous assignment, this assignment serves as an introduction to 
a new language, this time Haskell. This assignment runs down the basics of Haskell syntax and 
list processing, as well as how to reconstruct and solve the nPVI formula in code and decoding 
morse.

Task 1: Mindfully Mimicking the Demo



Task 2: Numeric Function Definitions

Code:

--Task 2

squareArea x = x * x

circleArea x = x * x * pi

blueAreaOfCube x = 6 * (squareArea x - circleArea (x / 4))

paintedCube1 n =
   if n > 2 then 6 * squareArea (n - 2)
   else 0

paintedCube2 n =
   if n > 2 then 12 * (n - 2)
   else 0

Demo:



Task 3: Puzzlers:

Code:

--Task 3

reverseWords l = unwords (reverse (words l))

averageWordLength l = a / b
   where a = fromIntegral (foldr (+) 0 (map length (words l)))
         b = fromIntegral (length (words l))

Demo:



Task 4: Recursive List Processors

Code:

--Task 4

list2set [] = []
list2set [x] = [x]

list2set l =
   if (elem (head l) (tail l)) then list2set (tail l)
   else (head l) : (list2set (tail l))

isPalindrome [] = True
isPalindrome [_] = True

isPalindrome l =
   if (head l) =- (last l) then isPalindrome(init(tail l))
   else False

collatz x =
   if x =- 1 then [1]
   else
      if odd x then [(3 * x + 1)] +- collatz (3 * x + 1)
      else [div x 2] +- collatz (div x 2)

Demo:



Task 5: List Comprehensions

Code:

--Task 5

count x l = length [a | a <- l, a =- x]
freqTable l = [(x, count x l) | x <- list2set l]

Demo:



Task 6: Higher Order Functions

Code:

--Task 6

tgl x = foldr (+) 0 [1.-x]
triangleSequence x = map tgl [1.-x]

vowelCount x = length (filter (\x -> x `elem` "aeiou") x)

lcsim func pred l = map func (filter pred l)

Demo:



Task 7: nPVI

Code & Demo:

-- Test data (7a)

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

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

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

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

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

--7b

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

--7c

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



--7d

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

--7e

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

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

--7f

pairwiseHalfSums :- [Int] -> [Double]
pairwiseHalfSums x = map half (pairwiseSums x)

--7g

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



--7h

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

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

--7i

nPVI :- [Int] -> Double
nPVI xs = normalizer xs * sum (pairwiseTerms xs)
    where normalizer xs = 100 / fromIntegral ((length xs) – 1)



Task 8: The Dit Dah Code

Demo:


