Racket Programming Assignment #4: RLP and HoFs

Learning Abstract

This assignment emphasizes recursive list processing and list processing with Higher Order Functions.
Each task in this assignment builds off the previously completed task. In addition to the list processing
exercises racket functions map, foldr are regularly used.

Task 1: Generate Uniform List

Welcome to DrRacket, version 8.6 [cs].

Language: racket, with debugging; memory limit: 128 MB.

> ( generate-uniform-list 5 'kitty )

"(kitty kitty kitty kitty kitty)

> ( generate-uniform-list 10 2 )

'"(2 22 2 222 22 2)

> ( generate-uniform-list 0 'whatever )

")

> ( generate-uniform-list 2 ' (racket prolog haskell rust) )
' ((racket prolog haskell rust) (racket prolog haskell rust))
>

Task 1 - Code

1 | #lang racket
2 ( define ( generate-uniform-list n obj )
3 ( cond
- [( > n 0)( cons obj ( generate-uniform-list ( - n 1 ) obj ) )]
5 [else ( append '() )]
6
7




Task 2: Association List Generator

Welcome to DrRacket, version 8.6 [cs].

Language: racket, with debugging; memory limit: 128 MB.

> ( a-list ' (one two three four five) ' (un deux trois quatre cinqg) )
'((one . un) (two . deux) (three . trois) (four . quatre) (five . cing))
> (a-list () '() )
' ()
> (a-list "( this ) '( that ) )
'"((this . that))
> ( a-list " (one two three) '( (1) (2 2) ( 3 3 3 ) ) )
"((one 1) (two 2 2) (three 3 3 3))
>
Task 2 - Code
8 ‘( define ( a-list 1listl list2 )
9 ( cond
10 [( empty? listl ) ( append ' () )]
- [else ( cons ( cons ( car listl ) ( car list2 ) ) ( a-list ( cdr listl ) ( cdr 1list2 ) ) )]
12 )
13 )
14




Task 3: Assoc

Welcome to DrRacket, version 8.6 [cs].

Language: racket, with debugging; memory limit: 128 MB.

> ( define all

(a-list " (one two three four ) '(un deux trois quatre ) )
)

> ( define alZ?

( a-list " (one two three) "( (1) (2 2) (3 3 3) ) )
)

> all

"((one . un) (two . deux) (three . trois) (four . gquatre))
> ( assoc "two all )

'(two . deux)

> ( assoc 'five all )

")

> al?

'"((one 1) (two 2 2) (three 3 3 3))

> ( assoc '"three al2 )

'(three 3 3 3)

> ( assoc 'four al2 )

")

>
Code...

14 ( define ( assoc obj 1 )

15 ( cond

16 [( empty? 1 ) ( append '"() )]

17| [( equal? obj ( car ( car 1 ) ) ) (car 1)]
18 [else ( assoc obj ( cdr 1 ) )]

19 )

20 | )




Task 4: Rassoc

Language: racket, with debugging; memory limit: 128 MB.
> ( define all
( a-list ' (one two three four ) '(un deux trois quatre ) )

Welcome to DrRacket, version 8.6 [cs].

( define al2
a-list ' (one two three) '( (1) (2 2) (3 3 3 ) ) )

11

a
((one . un) (two . deux) (three . trois) (four . quatre))
( rassoc 'three all )

SV sV v

0

> ( rassoc 'trois all )
'(three . trois)

> alz?

'((one 1) (two 2 2) (three 3 3 3))
> ( rassoc '(1l) al2 )

'(one 1)

> ( rassoc '( 3 3 3 ) al2 )
'(three 3 3 3)

> ( rassoc 1 al2 )

"()

>

Task 4 - Code

21 ( define ( rassoc obj 1 )

22 ( cond

23| [( empty? 1 ) ( append '() )]

24 [( equal? obj] ( cdr ( car 1 ) ) ) (car 1)]
25 [else ( rassoc obj ( cdr 1 ) )]

26 )

27 )




Task 5: Los->s

28 ( define ( los->s 1 )

29 ( cond

30 [( empty? 1 ) ( append "" )]

31 [else ( string-append ( car 1 ) " " ( los-»>s ( cdr 1 ) ) }]
32 )

=D )

Task 5 - Code

Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 128 MB.

> ( los->s '"( "red" "yellow" "blue" "purple" ) )
"red yellow blue purple "

> ( los->»s ( generate-uniform-list 20 "-" ) )

> ( los->s '() )

> ( los->s '( "whatever" ) )

"whatever "

>



Task 6: Generate list

Demo 1...

Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 128 MB.

> ( generate-list 10 roll-die )

'(46 6 6325232 2)

> ( generate-list 20 roll-die )

'(6 66 2552421312141 %6 32 6)

> ( generate-list 12

( lambda () ( list-ref '( red yellow blue ) ( random 3 ) ) )
)
'(red yellow blue yellow red yellow red yellow yellow red yellow red)
>

Demo 2...

> define dots ( generate-list 3 dot ) )
> dots

llSt . . .

> foldr overlay empty-image dots )

> ( sort-dots dots )

llSt . . .

> foldr overlay empty-image sort-dots dots ))




Demo 3...

Welcome to DrRacket, version 8.6 [cs].

Language: racket, with debugging; memory limit: 128 MB.

> ( define a ( generate-list 5 big-dot ))

> ( foldr overlay empty-image ( sort-dots a ))

( define b ( generate-list 10 big-dot ))

>
> ( foldr overlay empty-image ( sort-dots b ))

Task 6 - Code

50 ( define ( big-dot )
( circle ( + 20 ( random 81 ) ) "solid" ( random—-color ) )

52 )

53 ( define ( generate-list n foo )

54 ( cond

55 [(=n0) ( append '() )]

56 [else ( cons ( foo ) ( generate-list ( - n 1 ) foo ))]
57 )

58 [ )




Task 7: The Diamond

> ( diamond-design 5 )

> ( diamond-design 20 )




Task 7 - Code

56 ( define ( diamond )

57 ( rotate 45 ( square ( + 20 ( random 381 ) ) 'solid
58 ()

59 ( define ( sort-diamond loc )

60 ( sort loc #:key image-width < )

61 |)

62 ( define ( diamond-design n )

63 ( define d ( generate-list n diamond ) )

64 ( foldr overlay empty-image ( sort-diamond d ) )

65 1)

( random-color

)

)

)

Task 8: Chromesthetic renderings

Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 128 MB.
> (play '(cde fgabccbagfedc) )

> (play '(ccggaaggffeeddcc) )

> (play '(cdeccdecefggefqgqg))

Task 8 - Code

—
o
e f

define ( play notes )

102 ( cond

103 [ ( empty? notes ) ( empty-image )]

104 [else ( foldr beside empty-image

105 ( map getBox

106 ( map getColor notes )
107 )

108 )]

109 )

111 | ( define ( getColor n )

112 ( edr ( assoc n pc-a-list ) )
113 | )

114 | ( define ( getBox n )

115 ( cdr ( assoc n cb-a-list ) )
116 | )




Task 9: Diner

Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 128 MB.
> ( total sales 'Croissant )
45

> ( total sales '"Macaroon )
25.8

> ( total sales 'CheeseCake )
36

> ( total sales "Muffin )

24.8

> ( total sales 'Tiramisu )

28

> ( total sales 'Scone )

11.7

>

Task 9 - Code

121 ( define ( total sales item )

122 ( foldr + 0O

123 ( map getPrice

124 ( filter ( lambda (s) ( cond
125 [(equal? item s ) #t ]
126 [else #f ]
127 ) ) sales ) ) )
128 | )

129 | ( define menue ( a-list '( Croissant Macaroon CheeseCake Muffin Tiramisu Scone )
130 | ( define sales '( Croissant

131 Muffin

132 Macaroon

133 Scone

134 Scone

135 Muffin

136 Macaroon

137 Croissant

138 Croissant

139 CheeseCake

140 Macaroon

141 Croissant

142 Muffin

143 Tiramisu

144 Croissant

145 CheeseCake

146 Scone

147 Croissant

148 Macaroon

149 Muffin

150 Croissant

151 Macaroon

152 CheeseCake

153 Croissant

154 Croissant

155 Macaroon

156 Tiramisu

157 Tiramisu

158 CheeseCake

159 Tiramisu

160 )

161 | )

162 | ( define ( getPrice item )

163 ( edr ( assoc item menue ) )
164 | )




Task 10: Grapheme Color Synesthesia

Welcome to DrRacket, version 8.6 [cs].

Language: racket, with debugging; memory limit: 128 MB.
> alphabet

'(AB Q)

> alphapic

(list "".J‘l"» B C)

> ( display a->i )

((A . :"'J‘l"'-) (B . B) (c . C))

> ( letter->image 'A )

> ( letter->image 'B )

B

> (gecs "(CAB))

> (ges "(BAA))

BAA

> (gcs "(BABA) )

BABA

Welcome to DrRacket, version 8.6 [cs].

>(gecs "(ALPHABET) )

PHABET

gcs '"(DANDELTION) )

b DE |

>(ges "(RACKET) )

R CKET

> (ges "(ORCHID) )

RCHID

> (ges '"(PROLOG) )

R

> (ges "(JAVA))

(ges "(CHEF) )

CHEF

> (ges "(XYLOPHONE) )

XY OPHONE

jcs '"( MOUNTAIN) )

M UNTAI
U

'ERCA IFRA I'1

Language: racket, with debugging; memory limit: 128 MB.

>(ges '( SUPERCALIFRAGILISTICEXPIALIDOCTIOTUS

TICEXPIA

D Cl

)

)

us



Task 10 - Code

166 | ( define AI (text "A" 36 "orange"™) )

167 | ( define BI (text "B" 36 "red") )

"blue") )

169 [ j—mmmmmmm
170 | ( define DI (text "D" 36 "Medium Violet Red") )
171 | ( define EI (text "E" 36 "Light Coral"™) )

172 | ( define FI (text "F" 36 "Orchid") )

173 | ( define GI (text "G" 36 "Lavender Blush") )
174 | ( define HI (text "H" 36 "Chocolate") )

175 | ( define II (text "I" 36 "Saddle Brown") )
176 | ( define JI (text "J" 36 "Coral™) )

177 | ( define KI (text "K" 36 "Salmon") )

178 ( define LI (text "L" 36 "Yellow™) )

179 | ( define MI (text "M" 36 "Olive™) )

180 | ( define NI (text "N" 36 "Burlywood") )

181 ( define OI (text "O" 36 "Khaki") )

182 | ( define PI (text "P" 36 "Dark Khaki") )

183 ( define QT (text "Q" 36 "Green") )

184 | ( define RI (text "R" 36 "Olive Drab") )

185 ( define SI (text "sS" 36 "Turquoise™) )

186 ( define TI (text "T" 36 "Light Sea Green") )
187 ( define UI (text "U" 36 "Dark Blue") )

188 | ( define VI (text "V" 36 "Indigo™) )

189 ( define WI (text "W" 36 "Blue Violet") )

190 | ( define XTI (text "X" 36 "Medium Purple") )
191 | ( define YI (text "Y" 36 "Cornflower Blue") )
192 | ( define ZI (text "Z" 36 "Dark Gray") )

194 | ( define alphabet "(ABCDEFGHIJKLMNOPOQRSTUVWXYZ) )
195 | ( define alphapic ( list AT BI CI DI EI FI GI HI IT JI KI LI MI

196 NI OI PI QI RI SI TI UI VI WI XI YI 21 ) )
197 ( define a->i ( a-list alphabet alphapic ) )

198 | ;——-" Given "——=———————————mm—

199 | ( define ( letter->image x )

200 ( cdr ( assoc x a-=->1i ) )

201 |)

202 | ( define ( gcs 1

203 ( cond

204 [( empty? 1 ) ( empty-image )]

205 [else( foldr beside empty-image ( map letter->image 1 ) )]
206 )

207 |)



