Racket Programming Assignment #4: RLP and
HoFs

Learning Abstract

For this assignment we continue on with recursion as well as adding
the idea of less processing of higher order functions. Some of the
tasks involved being able to produce different forms of word base list
the others use the idea of making shapes from list. In addition, the last
couple of tasks involved using synesthesia and portray how color and
letters can intertwine with each other.



Task 1 - Generate Uniform List
Code

[ define (| generate-uniform-list n item )
[ cond
({ >n 0}
[ cons item ( generate-uniform-list ( - n 1 ) item ) })
[ (else [ append "() ))
|
|
Demo
= f génerate—anifnrm:iiét 5 'kitty }
"[kitty kitty kitty kitty kitty)
= { generate-uniform-list 10 2 )
222222222 2)
= | generate-uniform-list 0 'whatewver )
"
= | generate-uniform-list 2 ' (racket prolog haskell rust) |
'{lracket prolog haskell rust) (racket prolog haskell rust))
=

Task 2 - Association List Generator
Code

[ define ( a-list item-—one item-two )

[ cond ( ( empty? item—one )

{ append "() } )

[ else ( cons ( cons ( car item—one ) (| car item-two ) ) ( a-list ( cdr item-one ) [ cdr item-one )} ) )} )
)
Demo
» | a-list " (one two three four five) ' (un deux trois guatre cing) )

"{{ome . un) (two . two) (three . three) (four . four) (five . five))
= [ a-list "(} "() )

"l

*» { a-list "( this )} "{ that ) )}

"{{this . that))}

*» { a-list " (ome two three) '( (1) (2 2) (| 3
"{{ome 1) (two . Two) (three . three))

=

(3]

(3]
[
[
[



Task 3 - AssocC

Code

¥lang racket

(
(
(
(
(

)
)

define
cond

[ null
[ equa

[ assoc item

? li=st ) null
1? item ( car

list )

)

[ car list )

)

else ( assoc iteﬂ [ odr li=st ) ) )

Demo

>

( defi

[ a-list

)
=
{

)

{ def
a-list

> all

''{ (one

>

'{twWo

>

[ as=s

[ as=s

")
> all
"(fone 1) (twWo . twWo)

>

''{three .

>

[ as=s

[ as=s

" ()

L

ne all

'jone two three four )

ine alz

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

. un) (two . TWo)

o "two all )

. LwWa)

o "five all )

oc "three all
three)
oc "four al2 )

[Chree

[Chree

)

Task 4 - Rassoc
Code

{
{
{
{
{

)
)

define [ rassoc obj

cond

{ mall? list ) null
{ equal? list ( cdr

else

Demo

[ rassoc list

list )

)

[ car list )
{ cdr list )

i

)

)

)

2)

. three))

)

. three)

)

[ car list )

(233 1)

(four

[ car list )

)

'{un deux trois guatre )

. four))

)

)



g gm e mmmms e g e eeeme g o e e
> | define all
{ a-list " {one two three four )} '(un deux trois gquatre ) )
)
> | define al?z
{ a-list ' {ome two three) ' (1) (2 2) { 3 3 3 ) ) )
)
> all
'"{lone . un) (two . two) (three . three) (four . four))
= | rassoc '"three all )
'{three . three)
= | rassoc '"trois all )
")
> alz
'"{lone 1) (two . two) (three . three))
= | rassoc "(l)}) al2 )
'{one 1)
> | rassoc '"(3 3 3) alz )
")
= | rassoc 1 alZ )
")
=
Task 5 - Los->s
Code
[ define | los->=3 item )
[ cond
[ [ empty? item )} ([ append "" } |}
[ else | string-append ( car item )} " " ([ los-»>3 (| cdr item }
)
)
Demo
> [ log->3 '"[ "red" "yellow™ "blus"™ "purple™ ) )
"red yellow blue purple ™
> [ los->»>=5 (| generate-uniform-list 20 "-" ) )
MW _ . 0 0 e e e e - n
> [ los-=3 "([) )
mim
> [ los-=3 '"[ "whatewer"™ ) )
"whatewver "
=

Task 6 - Generate list
Code




f#lang racket
(require Zhtdp/image)

{ define | roll-die } { + { random & ) 1 } )
[ define | dot )
{ circle { + 20 { random 41 } } "=scolid" ( random-color ) )
)
{ define | random-color )
{ color { rgb-wvalue } { rgb-wvalue } { rgb-walue } }
)
{ define | rgb-wvalue )

{ ramndom 25& )

{ define | sort-dots loc )
[ sort loc #:key image-width < )

{ define | big-dot )

{ circle { + 20 {( ramdom 100 )} )} "solid" (| random-color } )
)
{ define | generate-list number thing )
{ cond
{ { = mumber O ) { append '({} |} |

[ elzse [ coms { thing } ( generate-list { — number 1 } thing )} )} )
b

Demo 1:

b2 [ generate-list 10 roll-die )

'f5 145 35265 6)

b2 [ generate-list 20 roll-die )

'f3 55456664 36554465 3211)

» ([ generate-list 12

{ lambda () ( list-ref '{ red vellow blues ) ( random 32 ) ) )

)
"{blue red red yellow red red bklue vellow vellow vellow red red)
=

Demo 2:



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

:1151: . l .

> foldr overlay empty-image dots )

> [ sort-dots dots )

:1151: . . .

> foldr overlay empty-image s0rt- dnts dots )

Demo 3:



» | define a ( generate-list 5 big-dot ) )
> [ foldr owverlay empty-image ([ sort-dots a ) )

> | define b | generate-list 10 kbig-dot )} )
> | foldr owverlay empty-image | sort-dots b ) )

Task 7 - The Diamond
Code

[ define [ one-diamond )

[ rotate 45 (| sguare ( random 20 400 ) "=so0lid" (| random-color )} )} )
)

({ define ( diamond n )

({ define diamond-list ( generate-list n one-diamond ) )

{ foldr owverlay empty-image ( sort-dots diamond-list ) )

Demo 1



el et R

> | diamond 5 )

B = = GLEE~= ERREL L BT T T

Demo 2



> | diamond 20 )

Task 8 - Chromesthetic renderings
Code




define ( play pitch-list )

define color-list ( map pc->color pitch-list ) )
define box-list ( map color->box color-list ) )
foldr beside empty-image box-list )

[

sgquare 30 "=2o0lid" color )
square 35 "solid"™ "black™ )

[ define pitch-classes '{ cde fgab) )

[ define color-names '({ blue green brown purple red vyvellow orange ) )
[ define ( box color )

[ overlay

!

!

[N}

define boxes
li=st

box "kBlus" )
box "green™ )
box "brown™ )
box "purple™ )
box "red"™ )
box "gold"™ )
box "orange™ )

[N}

[ define po-a-list ( a-list pitch-classes color-names ) )
[ define cb-a-list ( a-list color-names boxes ) )

[ define ([ pc-»color pc )

[ odr ( assoc pc po-—a-list ) )

)

[ define ( color->kox color )

[ odr ([ assoc color ckh-a-list ) )

)

Demo

vy L !

>(play '(lcdefgabccbagfedc) )

iy

> (play 'lc cggaaggffeeddcc) )

L

>(play '{ cdeccdecefggefgg))

>

Task 9 - Diner

Code



[ define menu
'{ { apple . 1.50 )

[ pear . 2 )
[ orange . 3)
[ pizza . 9 )
[ pie . 10 )
[ cake . &)

)
)

{ define sales
"
apple
apple
apple
apple
apple
pear
pear
pear
pear
pear
orange
orange
orange
orange
orange
piz=za
piz=za
piz=za
piz=za
piz=za
pie
pie
pie
pie
pie
cake
cake
cake
cake
cake

)

)

define ([ item->price item )
[ odr (| assoc item menu ) )

—

define ([ total pricetotal menuitem )

define occcurrences ( filter (| lambkda (1) ( =g? 1 menuitem ) ) pricetotal ) )
define pricelist ([ map item—>price occurrences ) )

foldr + 0O pricelist )

—— e .



Demo

> menu

*((apple . 1.5) (pear . 2) (orangs . 3) (pizza . 9) (pi= . 10) (cake . 5))
> sales

' (apple apple apple apple apple pear pear pear pear Deal orange orange OIange orange orange pizza pizza pizza pizza pizza pie pie pie pie pie cake cake cake cake
cake)

> ( toral sales 'appls )

7.5

> ( total sales 'pear )

10

> [ total salss 'orange )

15

> { total sales 'pizza )

45

> [ total salss 'pis )

50

> { total sales 'cake )

25

Task 10 - Grapheme Color Synesthesia
Code

define AI (text "A" 38 "orange") )
define BI (text "B" 3g& "red") )
define CI (text "C" 3¢ "bklues") )
define DI (text "D" 36 "salmon™) )

[
[at]

define ETI (text "E"
define FI (text "EF"

"olive™) )
rlta_—_rl:l :I

[
[at]

define GI (text "G" 36 "chartreuses™)
define HI (text "H" 36 "navy")
define IT (text "I"™ 36 "indigo™) )
define JI (text "J" 36 "plum") )
define KI (text "HE" 36 "wviolet™) )

[
[at]

define LI (text "L"
define MI (text "M"

!
!
!
(
(
(
(
(
(
(
(
{ "magenta™) )
(

[ define NI (text "H"
!

!

!

l

!

!

!

!

(

(

(

(

(

"grav") )

[
[at]

36 "lime™) )
define QI (text "CO" 386 "maroon™) )
define PI (text "P" 3& "peru") )

[FS)
o

define QI (text "Q"
define RI (text "R"
define 5I (text "3"
define TI (text "I"
define UI (text "O"
define VI (text "V"
define WI (text "W"
define XTI (text "X"
define ¥I (text "Y"
define ZI (text "Z"
define alphabet

"thistle™) )
"green™) )
”b'_ec_:e”] :I
"firebrick™) )
"honeydew™) )
"goldenrod™) )
yvwood™) )
rlgc_:'ll'l:l :I
"khaki™) )
"hotpink™) )

La L L L el
(S VI VI TR

w
o
o
3

[FUR]
oM

[
[at]

CDETF
I JEKL
CPQR
TVWX

i A B Ay
[ B =R H R



{ define alphapic
[ list

AT BI CI DI EI FI
GI HI II JI KEI LI
MI NI ©I PI QI RI
5I TI UI VI WI XI
YI ZI

[ define a->1 ([ a-list alphaket alphapic ) )
[ define ( letter->image letter )
[ odr ( assoc letter a->1i ) )

[ define ([ gcs letter-list )
[ define image-list ([ map letter->image letter-list ) )
[ foldr keside empty-image image-list )

)
Demo 1
W ABCDEFGHIJKLMNOPQRST VWX'Z

> ( display a—»i )

((A.AJ (B.B) tC.CJ (D.DJ tE.E) (F.‘ IR )tH.H) (I.l) (7. HJ (K.K) tL.LJ o . .-.)(N.NJ (0.0) tP.P) . 2
)tR.RJ(S.S)(T.T)(U. )(V.VJ(W..".."J(X.-J(Y. J(Z.Z)J

> ( letter->image 'A )

A

> ( letter->image 'B )

B

> {(ges '"(CRB) )

CAB

> (ges "(BAA))

BAA

> | gocs " BRAEBAY )
~

Demo 2



(HLPHI—'&BET]]

ALPHABET

(DANDELTIOCHN]) )

DANDELION

(CHEHISTRY))

CHEVISTR

(BEICCHEMISTRY ] )

BIOCHEVIISTR

'"fLAMEDLZ ) )

LA' IBDA

"IMATH]) )

ATH

(CODING) )

E:ODlN

'"IEACEET ) )

RACKET

'"ITBEYTHOHN ) )

P THON

'"fCALCODLTS ) )

CALC L S

'"fOSWEGOC ) )

OSEO

'"(RAVEN) )

RAVEN



