Haskell Programming Assignment #1: Various Computations

Learning Abstract:
This assignment covers several various use cases for Haskell. There are functions for list

processing, math functions and sequences, some play with words and phrases, an advanced
math function and some play with Morse Code.

Task #1: Mindfully Mimicking the Demo

Ps C: dpmom Desktop’ oyCSC34Y Proplanguagess: ghol
GHCi, wersion 9.2.5: https:s//www.haskell.orgfghc/ :2 for help
ghcir :set prompt "> ™
»»» length [2,3,5,7]
4

ds "need more

|:|r'|-'_'"_. "

more" , " coffee™]

»"more" , "coffee™]
"need"
»»» tail ["n ', "more™, "coiree™]
["more”, " coffee™]
»»» last ["need”,"more","coffee™]
"cofree”
»»» init ["need”,"more”,"coffee™]
["need™, "more™]
»»» take 7 =

"need mo"

»»» Filter { ‘w X [ ' )} "Is the Haskell fum yet?"
"IstheHaskellfumet ™

»»> aquit

Leaving GHCI.




Task #2: Numeric Function Definitions

= : 89793 * ( radius * radius )
)

g
=

paintedCubel ::
paintedCubel n =
if {n € 3 ) then @ else
sidefount * &

sideCount

paintedCube? ::
paintedCube? n =
if {n ¢ 3 ) then @ else
sidefount * &
sideCount = { n




YProglLanguagesiprojectd> ghcl
GHC1, 3.2.5: 1l.orgfghc/ :3 for help
ghcid :1 'ha.
target 'ha.hs' is not a module mame or a source file
ghci> :1 "ha.hs
[1 of 1] Compiling Main ( ha.hs, imterpreted )
Ok, one module loaded.
ghcir sguarefirea 18
lea
ghcis
144
ghciy circlef
314.1592653

ghci> map blueh
[4.8219827549438
ghcir paimtedCubel 1
a

ghcir paimtedCubel 2
a

ghciy paimtedCubel 3

B

ghci> map paintedCubel [1..18]
[@,8,6,24,54,96,150, 216, 204 384]
ghcir paimtedCube? 1

a

ghcir paimtedCube? 2

a

ghciy paimtedCube? 3

12

ghci> map paintedCube? [1..18]
[@,8,12,24,36,48,60,72,84,96]
ghcir :q

Leaving GHCI.




Task #3: Puzzlers

reverselords input unwords reversed
reversed reverse wordlList
wordList = words input

averageWordLength input = fromIntegral charTotal / fromIntegral wordCount
charTotal = sum lengthMap
wordCount length lengthMap
lengthMap = map { “x -> length ®x ) inputlist
inputlist = words input

W34 Proglanguages \projects8> ghci
haskell.org/ghc/ :2 for help
ghcir> :1 ha

[1 of 1] Compiling Main ( ha.hs, imterpreted )
Ok, one module loaded.

ghcis re rds "appa and baby yoda are the best
"best the a

ghcix

"coffe

ghcir averagebordLength
4.8
ghcir averageWordLength "Why do nurses like red crayons?
4.333333333333333
rdLength "Sometimes they have to draw blood”

7

Leaving GHCI.




Task #4: Recursive List Processors

listZset [] = []

listZ?set thelist = headDbject
filteredTail = filter ( ‘x
headObject = head thelist
tailObject = tail thelist

adObject) tailObject

isPalindrome [] = True
isPalindrome thelist =
if { length thelist == 1 )} then True e

Object == lastObject ) then isPalindrome newlist e
st = init taillist
taillist = tail thelist
firstObject = head thelist
lastObject = last thelist

collatz 1

collatz x
res
modX = x
smallerVal = x ~
largerVal = (

= collatz largerVal




YdpmomDesktop [ WCSC34Y Proplanguagest projects: ghci
sion 9.2.5: hitps w.haskell.org/ghc/ :2 for help

[1 of 1] Compiling Main ( ha.hs, imterpreted )
Ok, one module loaded.

“med morct
ghcir isPalindrome ["coffee™,”latte”,coffee™]
True
ghciy isPalindrome [“coffee™,”latte™,espre
False
ghciy isPalindrome [1,2,5,7,11,13,11,7,5%,3,2]
False
ghci> isPalindrome [2,3,5,7,11,13,11,7,5,3,2]
True
ghcir collatz 18
[18,5,16 ;
ghcir colla
[11,34,17,52,26,13,48,28,18,5,16,8,4,2,1]
ghciy colla 2a
[10@,58,25,76,38,19,58, 29 4,22,11,34,17,52,26,13,40,20,10,5,16
ghcir :q
Leay
vdpmomDes kbop\SUNY oYCSC34Proglanguages®,



Task #5: List Comprehensions

[1 of 1] Compiling Main
Ok, one module loaded.

hcir coumt "e' "need more oo

hcix freglable *
[{'m",1),("e",5),("d" ,1),("
hc1> rquTath [l

'meed more co

| x <- uniquelist

o\WC5C34Proglanguages projectd> ghel
i.haskell.orgfghc/ :2 for help

{ ha.hs, imterpreted )

I R

'm',1),{"0",2),("r" 1), (" c",1),("¥",2)]

3_; 3,4, '3.4 54_5 6]

1




Task #6: Higher Order Functions

=1
x + tgl (x-1)

map tgl [1..x]

vowelCount theString = length vowellist
vowellist = filter [ ‘\x -»> elem x "a

lcsim mapFunc pred thelist = [ mapFunc x | x ¢- thelist, pred x ]

PS C:\Usersidpmom'Desktop\SUNY Oswepn'/CSC344%\Proplanguagesiprojects8: ghei
GHCI, on 9.2.5: hitp haskell.org/ghc/ :2 for help

ghci> :1 ha

[1 of 1] Compiling Main ( ha.hs, imterpreted )

Ok, one module loaded.

ghcix tgl 5

15

ghcix tgl 18

55

[1,3,6,18,15,21,2
ghcir triangleSequence 28
5,18,15,21,28,36,45,55, 6 o1,185,128,136,153,171,198, 218]
Coumt "cat™

Court "mouse™
3
ghcir 1csim tel odd [1..15]
[1,6,15,28,45,66,91,128]
ghcir» animals ephamt™,"1ion","tiger”, "orangatan™, " jaguar™]
ghcir lcsim length (‘w -»> elem ( head w ) "aeiou™) animals
[8,9]
ghcix :q
Leaving GHCI.
\sers\dpmom\Desktop\SUNY Oswepn'/CSC344\Proglanguages \projectss I




Task #7: An Interesting Statistic: nPVI

= [1,3,6,2,5]

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

pairwiseValues :: [Int] -> [ . ]
pairwiseValues list = zip { init 1list ) { tail 1list )

pairwiseDiff
pairwiseDiff ( is CAZ(X,¥) -» X - v ) ( pairwiseValues list )

pairwisesums
5

pairwisesums 1lis ap [ ) v )} { pairwiseValues list )}

half ::
half number = { fromIntegral number )} f 2

pairwiseHal
se

pairwiseHalv




palrwi Ums i 1 -> [ 1
palrwl ums 1ist = pal rw1rHHal-rs ( pairwiseSums list )}

ermPairs :: [Int] -»> [ ’
ermPairs list = zip ( pairwiseDifferences list ) ( pairwiseHalfSums list )

pa irwise

Ter
Ter

|:IElr"fJ S

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

pairwi
pairwi 5 17 B ( pairwiseTermPairs list )

nPvI :: [ 1 ->
nPVI xs = normalizer x sum { pairwiseTerms ®s |
188 S fromIntegral { |

c W ha-PHll org/ ghc : ¥ for help
ghcir :1 npu'
[1 of 1] Compiling Main { npvi.hs, imterpreted )
Ok, one module loaded.

E: a

[(2,2),{2,2)
ghcis paim
[|l a},(9,2),

=4y




1 WSC344 Proglanguagesiprojectd> phci
GHC1, wersion 9.2.5: : w.haskell.org/ghc/ :2 for help
ghcir :1 npwl
[1 of 1] Compiling Main { npvi.hs, imterpreted )
Ok, one module loaded.
ghciy pairwiseDifferences a
[-3,4,-2]

[-2,-3,4,-3]
ghcir> pairwis
[€,2,1,8,-
ghcix pal
[8,0,8,8

[7,6,4]

ghcir pairwiseSums b
[4,9,8,7]

ghcir pairwises

ghciy pairw
[4,4,4,4,4,
ghcir pai

ghcir pai

[€.5,1.8,1.5,2 .5,3.8,3.5,4.6,4.5,5.8]

ghci> pairwi s u
1.0,1.0,1.8,1.8,1.8]

b
[@.5,4.5,1.8,4.8,1.5,3.5,1.8,4.8,8.5,4.5]
ghcix I




ghci» :r
Ok, one module loaded.
ghcir pairwiseHalfSums a

ghcir pairw SUms ©
[4.9,3.9,1.5,1. .9,3.9,4.9,6.0]
ghci> pair ; u

[2.8,2.8,2 - ,2.8,2.8,2.8,2.8]
ghci» pairw [
[5.8,5.5,5.9,5.5,5.8,4.5,5.8,4.5,5.08]
ghciy pairy

ermPairs ¢
[(e,4.@),(2,3.8),(1,1.5),(8,1.8@),(-1,1.5),(0,2.@),(-2,3.0),(0,4.@),(-4,6.8)]
ghci> pair ermPairs u
[(8,2.8), [
ghci» pair

[(-8,5.2)
ghci» pairwl

1.377131711119171719711 2,7 . 2,1 . 5555555555555556,1.6]
ghciz n
186.349

B 05 ]

ghcirx nPVI c
37.83] ]
ghci» nPVI u
8.8

ghcirx nPVI x
124 .98




Task #8: Historic Code: The Dit Dah Code

ghcix :1 ditdah

[1 of 1] Compiling Main [ ditdah.hs, imterpreted )
Ok, one module loaded.

ghcix dit

ghci» dah

ghciy dit +++ dah

ghciy m

Foon m_my fFagcn owm

e -l T

ghci» addletter ™a”
" pn

ghci» addword "bob™ "uncle

('d*,"--- - - "bob uncle"
ghcix find "a’ ghciy droplast3 "bob is my uncle”
"o —--m "bob is my un"

ghciy droplast? "bob is my uncle™

"hob is m"

ghcis

ghcix

ghcis

ghci» encodem

ghci» encodemes

ghcix



