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

Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 128 MB.
> (require 2htdp/image
> (define (random-color) (color (rgb-value) (rgb-value) (rgb-value
> (define (rgb-value) (random 256
> (define (floor width height color
rectangle width height 'solid color

define (roof side
triangle side 'solid 'grey
define (house width height colorl color2 color3
define house-roof (roof width
define floor-1 (floor width height colorl
define floor-2 (floor width height color2
define floor-3 (floor width height color3
define the-house (above house-roof floor-3 floor-2 floor-1
the-house

house 100 60 (random-color random-color random-color




Welcome to DrBacket, version 8.6 [cs].
Language: racket, with debugging; memary limit: 128 MB,
= (require Zhtdp/image
> (define (random-color) (color (rgb-value rgh-value rgb—vs
> (define |"c_1l‘.—'u'.zlui= random 256
> (define (floor width height color
rectangle width height 'solid color

define (roof side

triangle side 'solid 'grey
define (house width height colorl color2 color3

define house-roof (roof width

define floor-1 (floor width height colorl

define floor-2 (floor width height color2

define floor-3 (floor width height color3

define the-house (above house-roof floor-3 floor-2 floor-1
the-house

= (define space (square 18 'solid 'black

= (define (tract width height
define floor-height (/ height 3
define floor-width (/ (- width 5@
define color-1 (random-color
define color-2 (random-color
define color-3 (random-color
define house-1 (hous th floor-height color-1 color-2 color-:
define house-2 (house idth floor-height color-1 color-3 color-2
define house-3 (house floor th floor-height color-2 color-1 color-3
define house-4 (house floor th floor-height color-2 color-3 color
define house-5 (house r t Ilt‘.c*.r—hi*'.t_]h: color-3 color-2 color
define house house r th floor-height color-3 color-1 color-2
define the-t t (beside house-1 space house-2 space house-3 space house—4 space house-5 space house-6
the-tract

> (tr 308 480
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Task 2: Dice

e \ define (roll-die
define (roll-die random 1 7

random 1 7 define (roll-for-1

define outcome (roll-die

display outcome) (display

cond

. not (eq? outcome 1
roll-die roll-for-1

roll-die

(roll-die
roll-for-1
rotl-die roll-for-1
(roll-die (roll-for-1

(roll-for-1

(roll-die

roll-for-1

Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 256 MB.
> (define (roll-die)
(random 1 7)
)

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

(define (roll-for-11)
(roll-for-1)
(define outcome (roll-die))
(display outcome) (display " ")
(cond

( (not (eq? outcome 1))
(roll-for-11)

)

roll-for-11)
324521344511
roll-for-11)
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Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 256 MB.
> (define (roll-die)

(random 1 7)
)

(define (roll-for—odd)
(define outcome (roll-die))
(display outcome) (display " ")
(cond
( ( not (odd? outcome) )
(roll-for-odd)
)
)
)

(define (roll-for-even)
(define outcome (roll-die))
(display outcome) (display " ")
(cond
( ( odd? outcome )
(roll-for-even)
)
)
)

(define (roll-for-odd-even)

(roll-for-odd)
(define outcome (roll-die))
(display outcome) (display " ")
(cond

( (odd? outcome)

(roll-for-odd-even)
)

)

(define (roll-for-odd-even-odd)
(roll-for-odd—-even)
(define outcome (roll-die))
(display outcome) (display " ")
(cond
( ( not (odd? outcome) )
(roll-for-odd-even—-odd)
)
)

—

(roll-for-odd-even-odd)

44.22164451 664143

(roll-for-odd-even-odd)

15645426 5262424521
(roll-for-odd-even-odd)

5523164 1.34.3 6.3

(roll-for-odd-even-odd)

6244532222225 26665264422°1 3541
(roll-for-odd-even-odd)

56325
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Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 128 MB.

> (define (roll-die
random 1 7

> (define (roll-two-dice-for—-a-lucky-pair
define outcomel (roll-die
define outcome2 (roll-die
define total (+ outcomel outcome2
cond
or (eq? total 7) (eq? total 11) (eq? outcomel outcome2
display "(") (display outcomel) (display " ") (display outcome2) (display ") "
else
display "(") (display outcomel) (display " ") (display outcome2) (display ") "
roll-two-dice-for-a-lucky-pair

roll-two-dice-for—a-lucky-pair
(roll-two-dice-for-a-lucky-pair
'roll—two—dice—for—a—Lucky—pair
(roll-two-dice-for-a-lucky-pair

(roll-two-dice—for-a-lucky-pair

(roll-two—dice—for-a—-lucky—pair

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

(roll-two—dice—for-a—lucky—pair




Task 3: Number Sequences

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

> ( define (square n
X N n

> (define (cube n
*x nnon

> (define (sequence name n
cond
=nl
display (name 1 display " "

else

sequence name (- n 1
display (name n display " "

(square 9

(square 3

(sequence square 13
(cube 5
(cube 19

(sequence cube 13




triangulari- n 1

iangular 1
iangular :
iangular 3
iangular

iang

sequence triangular 20

Task 4: Hirst Dots

> (hirst-dots 4)




> (hirst-dots 10)

B
y

ﬁm
L
-



Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 256 MB.
> (require 2htdp/image)

( define ( rgb-value ) ( random 256 ) )

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

)

(define (random-color-dot)
(circle 30 "solid" (random-color))

)

(define (space)
(square 20 'solid 'white)
)

(define (row-of-dots n random-color-dot)
(cond
((=nao)
empty—-image
)
((>nao)
(beside (row-of-dots (- n 1) random-color-dot ) (space) (random-color-dot))

)
)

(define (rectangle-of-dots r ¢ random—color-dot)
(cond
((=r29)
empty-image

{ (> rie)
(above (rectangle-of-dots ( - r 1) c random-color-dot) (space) (row-of-dots c
random-color-dot))
)
)
)

(define (hirst-dots n)
(rectangle-of-dots n n random-color-dot)

)



Task 5 : Channeling Frank Stella

Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 256 MB.
> (require 2htdp/image)

( define ( rgb-value ) ( random 256 ) )

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

(define (nested-circles-one radius count color)
(define unit (/ radius count))
(paint-nested-circles-one 1 count unit color)

)

(define (paint-nested-circles—one from to unit color)
(define radius (% from unit))
(cond
(( = from to)
(framed-circle radius color)

)
(( < from to)
(overlay
(framed-circle radius color)
(paint-nested-circles-one ( + from 1) to unit color)
)
)

)

(define (framed-circle radius color)
(overlay
(circle radius "outline" "black")
(circle radius "solid" color)
)
)

I
> (nested-circles-one 200 14 "




Task 6: Dominos

Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 256 MB.
> (require 2htdp/image)

(define side-of-tile 100)
(define diameter-of-pip (* side-of-tile 0.2))
(define radius-of-pip (/ diameter-of-pip 2))

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

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

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

(define basic-tile2
(overlay/offset (pip) d d
(overlay/offset (pip) nd nd blank-tile)
)

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

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

)
(define basic-tile5 (overlay (pip) basic-tiled))

(define basic-tile6
(overlay/offset (pip) @ d
(overlay/offset (pip) @ nd
(overlay basic-tile4 basic-tile2)
)

)
(define frame (square side-of-tile "outline" 'gray"))

(define tile@ (overlay frame blank-tile))
(define tilel (overlay frame basic-tilel))
(define tile2 (overlay frame basic-tile2))
(define tile3 (overlay frame basic-tile3))
(define tile4 (overlay frame basic-tile4))
(define tile5 (overlay frame basic-tile5))
(define tile6 (overlay frame basic-tile6))

(define (domino a b)
(beside (tile a) (tile b))
)

(define (tile x)
(cond

0) tiled)
1) tilel)
2) tile2)
tile3)
4) tiled)
5) tile5)
6) tile6)

~ e~ e~~~ —

X X X X X X X
w




v

(domino 4 5)

v

(domino 6 6)

\'

(domino @ 5)

\'

(domino 4 3)

(domino 1 2)
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Task 7: Creation

> (require 2htdp/image)

(define (body)
(overlay
(overlay
(overlay
(rotate 75 (radial-star 8 8 64 "solid" "purple"))
(rotate 20 (radial-star 8 8 64 "solid" "maroon")))
(radial-star 8 8 64 "solid" "darkslategray"))
(radial-star 32 30 64 "solid" "magenta"))

(define (my-creation)

(above

(body )

(scale/xy 1 1/2 (flip-vertical (radial-star 32 30 64 "solid" "gray"))))
)

> (my-creation)




