Haskell Programming Assignment: Various
Computations

Learning abstract
This Assignment features programs that focus on functions, recursive
list processing, list comprehensions, and higher order functions in

Haskell.

Task 1 - Mindfully Mimicking the Demo

’:1U~er=ifr1=f ghii

tps://www.haskell.org/ghc/ :2 for help

x> wWwords "need more coffee”
"need”, "more", "coffee"]
»»runwords ["need”, "more", "coffee"]
“need more coffee”
»»> reverse "need more coffee”
c erom deen”
everse ["need", "more", "coffee"]
fee"”, "more”, "need" ]
d ["need”, "more", "coffee"]

["need”, "more", "coffee"]
", "coffee™]
"more", "coffee"]

"more", "coffee"]
mure ]
E3- faPe 7 "need more coffee”
|eed mo "™
drop 7 "need more coffee”
offee"
\ » length x > 5 ) "Friday"

» length x > 5 ) "uhoh"

‘0"

>»> filter ( \x -> x /= " ") "Is the Haskell fun yet2"
theHas Pell+un ret?”

»»> rquit

Leaving GHCi




Task 2 - Numeric Function Definitions

Code:
a551.hz
squarehrea

squareArea side

circleArea
circleArea radius 53589793 (radius radius)

blueArea(OfCube
v blueAreaOfCube side = sideArea * 6
sideArea squareArea side - circleArea radius
radius = side * (1 / 4)

paintedCubel

~ paintedCubel n
(n < 3)

number0fSides B

number0fSides

paintedCube2
« paintedCube2 n
(n 3)
numberOfSides 6
number0fSides



version 9.2.5: il {2 for help
g :1 assl.hs
[1 of 1] Compiling Main ( assl.hs, interpreted )
one module loaded
:set prompt ">
squareArea 16

*squareArea 12

» map blueAreaOfCube [1...

<interactive>:16:23:

paintedCubel 3
»» map paintedCubel [1..18]

[6,8,6,24,54,96,158,216,294,384]
» paintedCube2 1

%

»paintedCube2 2
paintedCube2 3

map painted!

»»>» guit
Leaving GHC1i.




Task 3 - Puzzlers

Code:

PUZZETS.NS

reverselords inputWords unwords (reverse(words inputWords))

averagelWordlLength inputlords
fromIntegral (wordLength spaces) fromIntegral (wordCount)
wordlLength = length inputWords
wordCount length (words inputhords)
spaces = wordCount 1

;2 for help

{ puzzlers.hs, interpreted )

ik, one module lo
i rompt

the best™

y and ap
ds "want me some

h "appa and baby yoda are the best

"want me some




Task 4 - Recursive List Processors
Code:

list2set [] [
list2set (x : xy) (elem x xy) (z)
z list2set xy

isPalindrome []
isPalindrome (x : xy) (length (x : xv)) 1
( (x last xy) (z) )

isPalindrome {(head xy : drop 1 (init xy))

collatzFunc
collatzFunc 1 1

collatzFunc number {even number) (number
((3 * number) 1)

collatz ]
collatz number number 1 [1]
[ number] collatz (collatzFunc number)

C:\Users\tristihaskell> ghci

GHCi, version 9.2.5: https://www.haskell.org/ghc/ :2? for help
ghci> :1 "rlp.hs”

[1 of 1] Compiling Main { rlp.hs, interpreted )
Ok, one module loaded.

ghci> :set prompt "»»»"

»»>» list2set [1,2,3,2,3,4,3,4,5]

[1,2,3,4,5]

»»» list2set "need more coffee”

"ndmr cofe”

»»» isPalindrome ["coffee", "latte", "coffee"]

True

»»» isPalindrome ["coffee", "latte", "espresso”, "coffee"]

False

»»» isPalindrome [1,2,5,7,11,7,5,3,2]

False

»»» isPalindrome [2,3,5,7,11,13,11,7,5,3,2]

True

»»» collatz 186

[16,5,16,8,4,2,1]

»»» collatz 11

[11,34,17,52,26,13,48,26,16,5,16,8,4,2,1]

»»»collatz 166
[1e@,58,25,76,38,19,58,29,88,44,22,11,34,17,52,26,13,48,26,18,5,16,8,4,2,1]




Task 5 - List Comprehensions

Code:

count a
count x xs length [y |v X5,

freqTable a [a] [(a,
freqTable xs [ (x, count x xs)

rsion 9.2,

» :1 "lc.hs”
1 of 1] Compiling Main
one module lo
i> :set prompt

count "e’ "need more

:? for help

,» interpreted




Task 6 - Higher Order Functions

Code:

hofhs

tel
tgl x = foldl (+) @ ([1..x])

triangleSequence [ ]
triangleSequence x = map tgl [1..x]

vowe 1Count
vowelCount x = length(filter(\y y "aeiou") x)

lcsim (a b) (a ' [b]
lecsim £ p x5 = map £ (filter p xs)

ersion 9. : h o . ¢/ :? for help
» :1load "hof.hs”
of 1] Compiling Main ( hof.hs, interpreted )
Ok, one module loadec
i et prompt

,91,185,126,136,153,171

anima ant™, "lion"™, "tiger", "orangatan”, "jaguar”]
» 1csim

» rquit
Leaving GHC1i.




Task 7 - An Interesting Statistic nPVI

Task 7a - Test Data

Code:

Task 7b - The pairwiseValues Function

Code:

pairwiseValues [ 1 [(Int, )1

pairwiseValues list = zip list (tail list)




sers\tristh <
versio wiw . haskell .or c/ :? for help
:set prompt "
:load "npvi.hs
of 1] Compiling Main ( npvi.hs, interpreted )
one module loaded.
> pairwiseV

4! ] [ » » !
pairwiseValues

Task 7c - The pairwiseDifferences Function

Code:

pairwiseDifferences [ ] [ ]
pairwiseDifferences list = map (\(x,y) x - y) (pairwiseValues list)

version 9.2.5: https://www.haskell.org/ghc/ :2? for help
set prompt > "
:load "npvi.hs"
of 1] Compiling Main { npvi.hs, interpreted )
one module loaded.
pairwiseDifferences a
4,-2]
pairwiseDifferences b
,-3,4,-3]
pairwiseDifferences c
:B:_isaj_zsas'ﬂ]
: pairwiseDifferences u
©,6,8,0,6,8,6,8,0]
: pairwiseDifference

/,-6,5,-4,5,-6,7,




Task 7d - The pairwiseSums Function

Code:

pairwiseSums [ ]
pairwiseSums list = map {\(x,v) x + y) {(pairwiseValues list)

{ fvnn . haskell .org/ghc/ :? for help

{ npvi.hs, interpreted )

|

Task 7e - The pairwiseHalves Function

Code:

halt
half list (fromIntegral number)

pairwiseHalves I ] [ 1

pairwiseHalves list = map half list




9.2.5: 2SS haskell. c/ :? for help
t prompt :
"npvi.hs"

{ npvi.hs, interpreted )

Task 7f - The pairwiseHalfSums Function

Code:

pairwiseHalfSums [ ] [ ]
pairwiseHalfSums list pairwiseHalves (pairwiseSums list)

/e haskell .o cf :? for help

of 1] Compiling Main { npvi.hs, interpreted )
one module loaded.
seHalfSums :

.

,2.8,3.8,4.8,6.8]
S u




Task 7g - The pairwiseTermPairs Function

Code:

pairwiseTermPairs [ 1 [( R )]

pairwiseTermPairs list zip (pairwiseDifferences list) (pairwiseHalfSums list)

S haskell.o f :? for help

; npvi.hs
of 1] Compiling Mai { npvi.hs, interpreted )
one modu

Task 7h - The pairwiseTerms Function

Code:

term ( s )
term pair = abs (fromIntegral (fst pair) (snd pair))

pairwiseTerms

] [ ]

pairwiseTerms list = map term (pairwiseTermPairs list)



:? for help

Task 7i - The nPVI Function

nPVI ]
nPVI xs normalizer xs sum (pairwiseTerms xs)
normalizer xs = 100 / fromIntegral ((length xs) - 1)

"sion 9 .; : 5 cf :? for help
:set prompt

:load "npvi.hs"
of 1] Compiling Main ( npvi.hs, interpreted
module loaded.

d




Task 8 - Historic Code: The Dit Dah Code

version 9 : ps /v haskell.org/ /2 for help
> :set prompt "33
:load "ditdah.hs

ditdah.hs, interpreted )

one module loaded.
'm"' symbols

w.haskell.org/ghc/ :? for help

{ ditdah.hs, interpreted )
one module loaded.
addletter "g" "§"

]
addword

"oood )
droplast3 "water”

droplast? "interestir
"inte”




:? for help

.hs, interpreted )
one module l
eletter

eletter ‘e’

ncodeletter 'p

"need more coffee”




