Racket Assignment 4:
RLP and HoF’s

Learning Abstract

This assignment focuses on programs with recursive list processing
and list processing with higher order functions. Featuring programs
which handle lists on their own, and lists which handle images.

Task 1 - Generate Uniform List

Code:

[cond

[{> =size 1)
(append (list okbject) (generate-—-uniform-list (- size 1) okject))
]
(= size 1)
(list okject)
]
[ (= size 0)
")
)
)
)
Demo:
(generate-uniform-list 5 'kitty)
'"(kitty kitty kitty kitty kitty)
> [(generate-uniform-list 10 2)
"2z 22222222)
> [(generate-uniform-list 'whatever)
')
> [(generate-uniform-list 2 ' (racket prolog haskell rust))

'{({racket prolog haskell rust) (racket prolog haskell rust))



Task 2 - Association List Generator

Code:

{define (a-list listl list2)
{cond
[ (empty? listl)
Y
)

jelse
{cons (cons (car listl) (car list2))
fa-list (cdr listl) (cdr list2))
)
)

Demo:

> [(a-list " (one two three four five) " (un deux trois guatre cing))
"{{one . un) (two . deux) (three . trois) (four . gquatre) (five . cing))
> fa-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 3 - Assoc

Code:

(define (assoc object assoc-list)
{cond
{(mall? assoc-list)
")
)
{ (equal? object (car (car assoc-list))) (car assoc-list))
[else
{assoc object (cdr assoc-list))

)

Demo:

> [define all
(a-list ' ({ome two three four) '(un deux trois guatre))

)
> [(define alZ
(a-li=st ' (ome two three) '({(1l) (2 2) (3 3 3)))
)
> all
'{(one . un) (two . deux) (three . trois) (four . dguatre))
> [(assoc "two all)
'{two . deux)
> (assoc "fiwve all)
')
> alz
'"{{ome 1) (two 2 Z2) (three 3 3 3))
> [as=soc 'three all)
'{three 3 3 3)
> [as=soc 'four all)
')
=



Task 4 - Rassoc

Code:

(define (rassoc object assoc-1list)
(cond
{(nmull? assoc-1list)
")
)
[ (equal? object (cdr (car assoc-1list))) (car assoc-list))
[else
[rassoc object (cdr assoc-1list))

)

Demo:

> (define all
(a—list ' (one two three four) '(un deux trois guatre))
)
> [(define alz
(a—-list ' (one two three) "((1) (2 2) (3 3 3)))
)
> all
'"{{one . un) (two . deux) (three . trols) (four . guatre))
» [(rassoc "three all)
")

> [(rassoc "trols all)

'{three . trois)

> al2

'{{one 1) (two 2 2) (three 3 3 3))
> (rassoc "(l) alz)

'{one 1)

> [(rassoc "(3 3 3) all)

'{three 3 3 3)

> (rassoc 1 alz)

")
>



Task 5 - Los->s

Code:

(define (los-»s3 string-1list)
(cond
((mall? string-1list)

rrrr

)
((= [(length string-list) 1)
(car string-1list))
(el=se
(string-append (car string-list) " " (los-»3 (cdr string-1list)))

)

Demo:

> [log->3 '"("red" "yellow" "klus" "purple™))
"red yellow klue purple™
» [los-»3 (generate-uniform-list 20 "-"))

> [(laos->3 "())

morr

» [los->3 ' ("whatever™))
"whatewver"

>



Task 6 - nerate List

Code:

(reguire Zhtdp/image)

(define (roll-die) (+ (random ©) 1))
(define (dot)
{circle (+ 10 (random 41)) "solid" (random-color))

)

(define (random-color)
({color (rgkb-value) (rgbh-values) (rgb-value))
)
(define (rgb-wvalue)
(random 25&)
)
(define (sorts-dots loc)
(sort loc #:key image-width <)

(define (generate-list numbker ockject)
({cond

[ (= number 1)

")

)

[else
[cons

[okject) (generate—-list (- numker 1) okject)

)

)



Demo 1:

> [(generate-list 10 roll-die)
'"f2 1552536 6 2)
> [(generate-list 20 roll-die)
'"fl 22 253531424656 134061)
> [generate-list 12
(lamkda () (list-ref '(red wvellow bklue) (random 3)))

)
'"{vellow red bBlue red vyellow yellow red red red red red bklue)
=

Demo 2:

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

(list
> [(foldr overlay empty-image dots)

)

> [(sort—-dots dots)

(list }
> [(foldr overlay empty-image (sort-dots dots))




Demo 3:

> |(define a (generate-list 5 kbig-dot))
> (foldr overlay empty-image [(sort-dots a))

» [(define b (generate-list 10 big-dot))
> [(foldr overlay empty-image (sort-dots b))

F



Task 7 - The Diamond

Code:

(require Zhtdp/image)

(define (random-color)
(color (rgb-wvalue) (rgb-value) (rgbh-wvalue))

(define (rgb-wvalue)
(random 25&)

(define (generate-list number object)
(cond
[ (< number 1)
")
)
[else
[cons
[object) (generate-list (- numbker 1) obkject)
)
)

(define (diamond-design number)
(define (diamond)
[rotate 45
[square (+ (random 400) 20) "solid" (random-color))

)

(define (sort-diamonds n) (sort n #F:key image-widch <))
(define diamond-list (generate-list number diamond))
(foldr overlay empty-image (sort-diamonds diamond-1ist))



Demo 1:

> [diamond-design 5)




Demo 2:

> (diamond-design 20)

Task 8 - Chromesthetic Renderings
Code:




$#lang racket
(require Zhtdp/image)

(define pitch-classes '(cde £ gab))

(define color-names ' (blue green brown purple red yellow orange))

{define (box color)
[overlay
[sgquare 30 "so0lid"™ color)
(square 35 "solid"™ "black"™)
)

(define boxes
{list
(box "bklue")
(box "green")
(box "bkrown")
(box "purple™)
(box "red")
(box "gold"™)
(box "orange™)

(define (a-1list listl list2)
(define n (length listZ))
({cond

({ = mn 0)
")
|

[else

(cons (cons (car listl) (car list2)) (a-list (cdr listl) (cdr listZ)))

)

(define pc-a-list (a-list pitch-classes color-names))
(define ck-a-list (a-list color—-names boxes))

(define (pc->color pc)
(cdr (assoc pc po—a-list))

(define (color->kox color)
(cdr (assoc color ch-a-list))

(define (play notes)
(define colors (map (lambkda (x) (pc—->»color X)) notes))
{define box-list (map (lambda (x) (color->box x)) colors))
(foldr beside emptyv-image box-1ist)



Demo:

> (play

'"'lcde fgabccbagfedc))

> (play

'"lccggaaggffeeddcc))

> jplay "(fcdeccdece fgagef gdgll

>



Task 9 - Diner

Code:

1 | #¥lang racket
2
3 (define (a-list listl list2)
4 (define n (length 1list2))
5 ({cond
€ ({t=mn0)
7 ")
8 )
k] [else
10 (cons (cons (car listl) (car list2)) (a-list (cdr listl) (cdr listZ2)))
11 |
12 )
13 |}
14
15 (define (assoc object assoc-list)
1lg (cond
17 [(mull? assoc-list)
18 ")
19 )
20 [ {egual? object (car (car assoc-list))) (car assoc-list))
21 [else
22 (assoc object (cdr assoc-list)
23 |
24 )
25 | )
26
27 [define menu
28 '{(cheescsburger . &) (pizza . 4.5)(scda . 1.5) (cake . 3) (sandwich . 4) (pasta . T)
28 | )
30
31 (define =sales
32 ' (sandwich pizza soda cheeseburger soda cake pasta soda cheeseburger cheeseburger cake pizza pasta soda
33 gandwich sandwich soda cake pizza pizza pizza cheeseburger pasta soda cake cheeseburger pizza cake
34 soda soda sandwich pizza sandwich pasta pasta soda)
35 |}
36
37 (define (total n x)
38 (define p (assoc X menu))
39 (cond
40 (leg? p "))
41 a
42 |
43 [else
44 (define price (cdr p))
45 (define m (map (lamkda (x) (+ x 1)) "(0 1 2)))
S (define f (foldr coms "(0 1 2Z) '(3 4 5)))
47 (define filt (filter (lambda (i) (eg? x 1)) mn)
48 (* (length filt) price)
45 ]
50 )
310



Demo:

> menu

'{ (cheeseburger . &) (pizza . 4.5) (=oda
> sales

'{zandwich

>

30

=

plzza

soda
cheeseburger
=oda

cake

pasta

soda
cheeseburger
cheeseburger
cake

plzza

pasta

soda
sandwich
sandwich
soda

cake

plzza

plizza

plz=za
cheeseburger
pasta

soda

cake
cheeseburger
plz=za

cake

soda

=oda
sandwich
plz=za
sandwich
pasta

pasta

soda)

([total sales '"cheeseburger)

(total sales "piz=za)

31.5

>

(cotal sales '"soda)

13.5

>

15

=

20

>

35

[total sales '"cake)

([cotal sales "sandwich)

[total sales '"pasta)

1.5)

(cake

=

[sandwich

2}

(pasta

)



Task 10 - Grapheme Color Synesthesia

Code:

1 | #lang racket

2 | (require Zhtdp/imags)

3

4 {define (a-list listl 1list2)

5 {define n (length list2))

& [cond

7 ({=mn Q)

& ')

a 1

10 [else

11 (cons (cons (car listl) (car list2)) (a-list (cdr listl) (cdr list2))
12 |

13 |

14 | )

15

le (define AT (text "A" 36 "oranges"))

17 | (define BI (text "B" 3&

18 | (define CI (text "C" 3&

19 {define DI (text "D" 36 "greesn"))

20 {define EI (text "E" 36 "purples"))

21 | {define FI (text "F" 3& "indigo"))

22 | |(define GI (text "G" 3& "teal"™)

23 | (define HI (text "H" 3& " et blus"))
24 {define ITI (text "I" 36 "agua™)

25 {define JI (text "J" 36 "c 1iflower blus™))
26 | (define KI (text "K" 36 "royal blu="))
27 {define LI (text "L" 36 "light sea green"))
28 (define MI (text "M"™ 36 "dark green™))
28 | (define NI (text "NH" 3& "gold™)

30 | {define OI (text "O" 36 "oliwve™))

31 {define PI (text "P" 36 "violet red")
32 (define QI (text "Q" 36

33 | (define RI (text "R" 3&

34 | (define 5I (text "5" 3&

35 | (define TI (text "I" 3&

36 | (define UI (text "U" 3&

37 | (define VI (text "V" 3&

38 (define WI (text "W" 36 "firebrick™)
39 (define XT (text "X" 36 "rosy brown"))
40 (define ¥TI (text "Y" 36 "marcon®™))

41 (define ZI (text "Z" 36 "salmon™)

42

43 | (define alphabet '"(ABCDEFGHIJELMNCPOQRSTUVNWNXRXYZ)

q (define alphabetic (list AT BI CI DI EI FI GI HI II JI KI LI MI NI OI PI QI RI 5I TI UI VI WI XI YI ZI))
45



45

46 (define a->i (a-list alphabet alphabetic))
47

48 (define (letter->image letter)

49 (cdr (assoc letter a->1))

S50 1)

51

52 (define (gcs letters)

53 (cond

54 [(empty? letters)

55 [empty—image)

56 )

57 [else

58 (define list (map letter->image letters))
59 (foldr beside empty-image list)

&0 )

6l )

62 | )

Task 10b - ABC Demo:

> alphaket
'R B C)
> alphabetic

[list B C}

> [(display a-—->1i)

(& . : (B . BJ c . CH

> [letter->image "A)

> [letter->image 'B)

B

> (gcs ' (C A B))

> (gcs '(B A R))

BA

> (gos "(B A B R))

BABA



Task 10d - Alphabet Demo

> alphaket .|
'"MBCDEFGHIJELMNOPQRSTUVWIXTYZ)
> alphabetic

+ABCDEFGHIJKLMNOPQRSTUVWXY/Z

(LLEHREBET))

ALPHABEI

(DANDELIOHN))

DANDELION

> (gcs "(ROCEKET))

ROCKE

> (gcs "(OKRY))

O KAY

> "(BRALNCH))
BRA\ CH
>(g "SLOWLY))

SLOWLY

> (gcs "(THROUGH))

'"HROUGH

> (gcs "(FIGHT))

FIGH

(GR AN D))

GRAND

(CLOSE)

CLOSE



