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CSC 344

Racket Programming Assignment #2: Racket Functions and Recursion

Learning Abstract

This assignment features programs that generate images in the context of the 2htdp/image
library, most of which are recursive in nature.

Task 1: Colorful Permutations of Tract Houses

Demo for house

Language: racket, with debugging; memory imit: 256 MB.
> ( house 200 40 ( random-color ) ( random-color ) ( randem-color ) )

> ( house 100 60 ( random-color ) ( random-color ) ( random-color ) )

Demo for tract




Welcome to DrRacket, version 8.2 [cs].
Language: racket, with debugging; memory imit: 256 MB.

> ( tract 700 150 )
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> ( tract 200 400 )
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The code ...




#lang racket
( require 2htdp/image )

( define (
( define

( define roof
( overlay

( triangle width "outl

random-color )

ine"

( color ( random 256
( house width height colorl color2 color3 )

"black”

( triangle width "solid" "gray" )

)
)
{ define floorl
( overlay
( rectangle
( rectangle
)
)
{ define floor2
( overlay
( rectangle
( rectangle
)
)
{ define floor3
( overlay
( rectangle
( rectangle
)
)
(
)

#lang racket
( require 2htdp/image )

( define
( define

(

(

define roof
( overlay

( random-color )
( tract width height )

width height "outline"
width height "solid"™ (
width height
width height
width height "outline"
width height "solid"™ (

line”
id

above roof floorl floor2 floor3 )

color ( random 25¢

height
height

height
height

height
height

( triangle ( / width 6 ) "out
( triangle ( / width 6 ) "sol
)
)
define floorl
( overlay
( rectangle / width & ) ( /
( rectangle / width & ) ( /
)
)
define floor2
( overlay
( rectangle / width é ) ( /
( rectangle / width & ) ( /
)
)
define floor3
( overlay
{ rectangle / width 6 ) ( /
( rectangle / width & ) ( /
)
)
define space
( rectangle 10 0 "solid" "white" ) )

define hl

( above roof floorl floor2 floor3 ) )

define h2

( above roof floorl

define h3

( above roof floor2

define h4

( above roof floor2

define hS

( above roof floor3

{ define hé
( above roof floor3 floor2 floorl ) )
( beside hl space h2 space h3 space hd space h5 space hé ) )

floor3 floo

floorl floo

floor3 floo

floorl floo

r2 ) )
r3 ) )
rl ) )

r2 ) )

"hlack™ )
random-color ) )

"black" )
random-color ) )

"black" )
random-color ) )

)

random 256 )

"black" )
gray" )

"sutline™

"sol

id" (

) { random 256 )

(

( random 236

random 236 ) )

"black" )
random-color ) )

"black" )
random-color ) )

"black" )
random-color ) )

)

)

)

)

Task 2: Dice



Demo ...

Welcome to DrRacket, version 8.2 [cs].

Language: racket, with debugging; memory imit: 256 MB.
> [ roll-die )

{ roll-die )

( roll-die )

( roll-die )

( roll-die )
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Welcome to DrRacket, version 8.2 [cs].

Language: racket, with debugging; memory limit: 256 MB.
( roll-for-1 )

562436243061

( roll-for-1 )

( roll-for-1 )
5568625861
( roll-for-1 )
661

( roll-for-1 )
52321
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Welcome fo DrRacket, version 8.2 [cs]

L.anguage: racket, with debugging; memory limi- 256 MB

( roll-for-11 )

55313533
4
)
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64135 511

[FERr- N

]
2566453 5
( roll-for-11
1
( roll-for-11 )
61345521554
( roll-for-11 )
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>
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> ( roll-for-11

156324211

>

Welcome to DrRacket, version 8 2 [cs]

Language: racket, with debugging; memory limit: 256 MB
> ( roll-for-ocdd-even-odd )
112255555¢61

( roll-for-odd-even-odd )
211221145

( roll-for-odd-even-odd )
53445523
(
2
{
4

roll-for-odd-even-odd )
333445536644552422335551224444441116655264422333221154422443341
roll-for-odd-even-odd )

1132222441133 2343
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Welcome to DrRacket, version 8.2 [cs].
Language: racket, with debugging; memory mit: 256 MB
> ( roll-two-dice-for-a-lucky-pair

(6 1)

( roll-two-dice-for-a-lucky-pair

v
v

( roll-two-dice-for-a-lucky-pair
3) (1 3) (3 5) (6 53)

( roll-two-dice-for-a-lucky-pair
35 (486 (11)

( roll-two-dice-for-a-lucky-pair
4) (e 1)

( roll-two-dice-for-a-lucky-pair
3 5) (15) (63) (22

( roll-two-dice-for-a-lucky-pair )
12) (6 3) (24) (486) (23) (43

( roll-two-dice-for-a-lucky-pair )
35) (35) (3 4)

( roll-two-dice-for-a-lucky-pair )
35) (2 3) (2 4) (44

( roll-two-dice-for-a-lucky-pair )
3) (6 o)

i

i
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Code ...

#lang racket
( define ( roll-die )

( define outcome ( random & ) )

( cond

( = outcome
( = outcome
( = outcome
( = outcome
( = outcome
( = outcome

ol W= o
o s L [

( define ( roll-for-1 )
( define outcome ( roll-die ) )
( display outcome ) ( display " " )
( cond
( ( not ( eg? outcome 1 ) )
( roll-for-1)
)

( define ( roll-for-11
( roll-for-1 )
( define outcome ( roll-die ) )
( display outcome ) ( display " " )
( cond
( ( not ( eg? outcome 1 ) )
( roll-for-11 )
)



(

defin
( de
( di
( co

(

e ( roll-for-odd-even-odd )

fine outcome ( roll-die ) )
splay outcome ) ( display " " )
nd

( or ( eg? outcome 1 ) ( eg? outcome 3 )

display outcome ) ( display " " )
set! outcome ( roll-die ) )

( eg? outcome 5 ) )

cond
( (or ( eg? outcome 2 ) ( eg? outcome 4 ) ( eg? outcome
( display outcome ) ( display " ™)
( set! outcome ( roll-die ) )
( cond
( ( or ( eg? outcome 1 ) ( eg? outcome 3 ) ( eg? outcome
( display outcome )
)
( ( or ( eg? outcome 2 ) ( eg? outcome 4 ) ( eg? outcome
( display outcome ) ( display " ™)
( roll-for-odd-even-odd )
)
)
)
( ( or ( eg? outcome 1 ) ( eg? outcome 3 ) ( eg? outcome
( display outcome ) ( display " ™)
( roll-for-odd-even-odd )
)
)
)
( ( or ( eg? outcome 2 ) ( eg? outcome 4 ) ( eg? outcome & ) )

( display outcome ) ( display " " )
( roll-for-odd-even-odd )
)
)

( define ( roll-two-dice-for-a-lucky-pair )

( define dicel ( roll-die ) )
( define dice2 ( roll-die ) )

( cond
( (or ( eg? ( + dicel dice2 ) 7 ) ( eg? ( + dicel dice2 ) 11 )
( display " (") ( display dicel ) ( display " ")
)
( else
( display " (") ( display dicel ) ( display " " )

( roll-two-dice-for-a-lucky-pair )

)

w

w

( eq? dicel dice2 )

( display dice2 ) ( display ")" )

( display dice2 ) ( display ")" )

)

( display " " )



Task 3: Number Sequences

Preliminary demo ...

‘Welcome to DrRacket, version 8.2 [cs].
Language: racket, with debugging; memory imit: 256 MB

> ( square 5 )

25

> ( square 10 )

100

> ( sequence sguare 15 )

149 16 25 36 45 €4 61 100 121 144 16% 156 225
> ( cube 2 )

8

> ( cube 3 )

27

> ( sequence cube 15 )

18 27 64 125 216 343 512 729 1000 1331 1728 2197 2744 3373
>

Triangular demo ...

Welcome to DrRacket, version 8.2 [cs]
Language: racket, with debugging; memory mit: 256 MB
> ( triangular 1 )

( triangular 2 )

triangular 3 )

triangular 4 )

triangular 5 )

sequence triangular 20
6 10 15 21 28 36 45 5
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1 105 120 136 153 171 120 210
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Sigma demo ...

Welcome to DrRacket, version 8.2 [cs]

Language: racket, with debugging; memory imit: 256 MB
> ( sigma 1 )

1

( sigma 2 )
( sigma 3 )
( sigma 4 )

( sigma 5 )

sequence sigma 20 )
347 6 128 15 13 18 12 25 14 24 24 31 16 39 20 42
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Code ...

#lang racket

( define ( sguare n
(*nn)
)

( define ( cube n )
(*nnn)

)

( define ( seguence name n
( cond

(( nl)
( display ( name 1 ) ) ( display " " )
)

( else
( sequence name ( - n 1) )
( display ( name n ) ) ( display " " )
}

( define ( triangular n )
( cond
((>no0)
(/ (*n (+n1l1)) 2
)
)
)
( define ( sigma n )
( define ( prime n a
( cond
((=nl
1

)
( ( eg? ( modulo an ) 0 )

(+n (prime ( - n 1)
)

( else

( prime ( - n 1)
)

al )

a)
)

( prime n n

Task 4: Hirst Dots

Demo ...




Language: racket, with debugging; memory limit: 256 MB.
> ( hirst-dots 10 )
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Code ...

#lang racket

define
define
define
define
define

define
( cond

[

(
(
(
(
(

reguire 2Zhtdp/image )

square-grid ) ( square 40 "solid" "white" ) )

random-dot ) ( circle 15 "solid"

rgb-value ) ( random 256 ) )

random-color )} ( color ( rgh-value )

the-dots ) ( overlay
row-of-dots n )

n 0)

empty-image

)

((>n0)
( beside ( row-of-dots ( - n 1) ) ( the-dots ) )

)

)

(

random-dot )

(define ( grid-of-dots height width )
( cond

= height 0 )

empty-image

[

)

( (> height 0 )

( above ( grid-of-dots ( - height 1 ) width )

)

)

( define ( hirst-dots n )
( grid-of-dots n n )

)

( random-color ) )

( rgb-wvalue )
( square-grid )

)

( rgb-wvalue )

)

)

( row-of-dots width )

)

)



Task 5: Chanelling Frank Stella

Demo ...

Welcome to DrRacket, version 8.2 [cs].
Language: racket, with debugging; memory imit: 256 MB
> ( stella 100 20 ( random-color ) ( random-color ) )

> ( stella 200 40 ( random-color ) ( random-color )

Code ...

color ( random 256 ) ( random 2

lar-polygon

lar-polygon




Task 6: Dominos

Final demo ...

Language: racket, with debugging; memory imit: 256 MB.
> ( domino 4 5 )

> ( domino @ € )

> ( domino 0 5

> ( domino 4 3 )

> ( domino 1 2 )

Collected code ...




#lang racket

; - Just the image library from Version 2 of "How to Design Programs"”

( reguire 2htdp/image )

; Problem parameters
: - Variables to denote the side of a tile and the dimensions of a pip
define side-of-tile 100 )

(
( define diameter-of-pip ( * side-of-tile 0.2 )
( define radius-of-pip ( / diameter-of-pip 2 ) )

; Numbers used for offsetting pips from the center of a tile
; - d and nd are used as offsets in the overlay/offset function applications

( define d ( * diameter-of-pip 1.4 ) )
(define nd ( * -1d) )

; The blank tile and the pip generator
; - Bind one variable to a blank tile and another to a pip

define blank-tile ( square side-of-tile "solid" "black" ) )
define ( pip ) ({ circle radius-of-pip "solid" "white" )

; The basic tiles

.: - Bind one variable to each of the basic tiles

( define basic-tilel ( overlay ( pip ) blank-tile ) )
( define basic-tile2

( overlay/offset ( pip ) d d
( overlay/offset ( pip ) nd nd blank-tile)
)

#lang racket
7

( define basic-tile3 ( overlay ( pip ) basic-tile2 ) )

( define basic-tile4
( overlay/offset ( pip ) d d
( overlay/offset ( pip ) d nd
( overlay/offset ( pip ) nd d
( overlay/offset ( pip ) nd nd blank-tile )

)

( define basic-tileS ( overlay ( pip ) basic-tiled ) )

( define basic-tile
( overlay/offset ( pip ) 0 d
( overlay/offset ( pip ) 0 nd basic-tiled )
)

; The framed framed tiles
;i - Bind one variable to each of the six framed tiles

define frame
define tile0
define tilel

( square side-of-tile "outline"™ "gray" ) )
(

(

( define tile2

(

(

(

(

overlay frame blank-tile ) )
overlay frame basic-tilel
overlay frame basic-tile2
overlay frame basic-tile3
overlay frame basic-tiled
overlay frame basic-tile5
overlay frame basic-tileé

define tile3
define tile4
define tile5

(
(
(
(
(
(
(
define tileé (

; Domino generator

; - Funtion to generate a dominc

( define ( domino a b )
({ beside ( tile a ) ( tile b ) )
)
( define ( tile x )
( cond
tilel
tilel
tile2
tile3
tiled
tile5
tileé
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Task 7: Creation

Creation (image) ...

Welcome to DrRacket, version 8.2 [cs].

Language: racket, with debugging; memory limit: 256 MB.
> ( my-creation
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Code ...




#lang racket

(
(
(

require 2htdp/image )

define ( red-tile ) ( sguare &0 "solid" "red" ) )
define red-spot ( above

)
1)

( beside ( crop/align "right" "bottom"™ 40 40
( crop/align "left" "bottom" 40 40 (circle 40 "solid" "red" )

( beside ( crop/align "right" "top" 40 40 (circle 40 "solid" "red" )
( crop/align "left" "top" 40 40 (circle 40 "solid" "red" ) )

) )
)

( circle 40 "solid" "red" )

)

define ( red-row ) ( beside red-spot ( red-tile ) red-spot ( red-tile ) red-spot ( red-tile ) red-spot ) )
) ( square 30 "solid"™ "orange" )

define ( orange-tile
define orange-spot (

above

( beside (crop/align "right" "bottom" 40 40

)

( crop/align "left" "bottom" 40 40 ( circle 40 "solid"™ "orange" ) ) )
(beside ( crop/align "right"™ "top"™ 40 40 ( circle 40 "solid" "orange" ) )
( crop/align "left" "top" 40 40 ( circle 40 "solid" "orange" ) )

)
1)
define ( orange-row )
define ( yellow-tile

( beside ( orange-tile ) orange-spot ( orange-tile )

) ( sqguare 50 "solid" "yellow"))
define yellow-spot ( above

( beside ( crop/align "right" "bottom™ 40 40 ( circle 40 "solid" "yellow" )

( crop/align "left" "bottom" 40 40 (circle 40 "solid" "yellow" ) ) )
(beside ( crop/align "right" "top" 40 40 (circle 40 "solid" "yellow" ) )
( crop/align "left" "top"™ 40 40 ( circle 40 "solid" "yellow" ) )

)
B
define ( yellow-row )
define ( green-tile )

(beside ( crop/align "right" "top" 40 40 (circle 40 "solid" "green")
( crop/align "left" "top" 40 40 (circle 40 "solid"™ "green") )

)
) )
define ( green-row )
define ( blue-tile )

( beside yellow-spot ( yellow-tile ) yellow-spot ( yellow-tile ) yellow-spot ( yellow-tile ) yellow-spot )

( square 80 "solid" "green" ) )
define green-spot ( above
( beside ( crop/align "right" "bottom™ 40 40 ( circle 40 "solid" "green" ) )
( crop/align "left" "bottom" 40 40 (circle 40 "solid" "green" ) ) )

( beside ( green-tile ) green-spot ( green-tile )

( square 80 "solid" "blue"))
define blue-spot ( above

)

green-spot ( green-tile ) green-spot ( green-tile )

( beside ( crop/align "right" "bottom" 40 40 ( circle 40 "solid" "blue" ) )

( crop/align "left™ "bottom" 40 40 (circle 40 "solid" "blue" ) )

( beside ( crop/align "right" "top" 40 40 (circle 40 "solid" "blue" ) )
( crop/align "left"™ "top" 40 40 ( circle 40 "solid" "blue" ) )
)

1)

define ( blue-row ) ( beside blue-spot

define ( purple-tile )

(beside ( crop/align "right™ "top" 40 40 (circle 40 "soli

( square 80 "solid" "purple" ) )
define purple-spot ( above
( beside ( crop/align "right" "bottom" 40 40 ( circle 40 "solid" "purple" ) )

( crop/align "left" "bottom" 40 40 (circle 40 "solid" "purple" ) ) )

= "purple®) )

( crop/align "left" "top" 40 40 (circle 40 "solid" "purple®) )

)
) )
define ( purple-row )
define ( my-creation )

)

( circle 40 "solid" "orange" )

)

)

( blue-tile ) blue-spot ( blue-tile ) blue-spot ( blue-tile ) blue-spot ) )

)

)

( beside ( purple-tile ) purple-spot ( purple-tile ) purple-spot ( purple-tile ) purple-spot ( purple-tile ) )

( above ( red-row )

( orange-row )

( yellow-row )

( green-row )

( blue-row )

( purple-row ) )

)

)

orange-spot ( orange-tile ) orange-spot ( orangs-tile )

)

)






