Racket Programming Assignment #2: Racket Functions and Recursion

Learning Abstract
For this assignment, it features programs that produce images from the 2htdp/image which are mostly
made from recursive and conditional functions.

Task 1: Colorful Permutations of Tract Houses

Demo for house

Welcome to DrEacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 256 MB.
> (house 200 498 |(random-color random-color random-color

> (house 188 60 (random-color random-color random-color




Demo for tract

> (tract 180 50

2284




The code for house and tract
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Task 2: Dice

Demo for dice

> (roll-die)

5

> (roll-die)

1

> (roll-die)

5

> (roll-die)

4

> (roll-die)

1

> (roll-for-1)

36451

> (roll-for-1)

421

> (roll-for-1)

33544362551

> (roll-for-1)

231

> (roll-for-1)

62443323241

> (roll-for-11)

5211

> (roll-for-11)
563442562615665236542362324252433651511
> (roll-for-11)
516433132325633413215456161523664642311
> (roll-for-11)
254154244215434345363366461462414153533364224352562661614
2641344551411

> (roll-for-11)
15452424145612245435355244152326351466342444511
> (roll-for-odd-even-odd)

435146666411

> (roll-for-odd-even-odd)
62332315351553113526654622251355

> (roll-for-odd-even-odd)

2112433114165544665

> (roll-for-odd-even-odd)



53534432454545426313
> (roll-for-odd-even-odd)
12356451342235643553
> (roll-two-dice-for-a-lucky-pair)
(55)

> (roll-two-dice-for-a-lucky-pair)
(52)

> (roll-two-dice-for-a-lucky-pair)
(13)(56)

> (roll-two-dice-for-a-lucky-pair)
23)43)

> (roll-two-dice-for-a-lucky-pair)
64)(62)(52)

> (roll-two-dice-for-a-lucky-pair)
45@3B6)(52

> (roll-two-dice-for-a-lucky-pair)
13)@dnan

> (roll-two-dice-for-a-lucky-pair)
241465

> (roll-two-dice-for-a-lucky-pair)
(35)(56)

> (roll-two-dice-for-a-lucky-pair)
1334

The code for dice

#lang racket
(define (roll-die) (+(random 6) 1))

(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)
)
)
)

(define (roll-even) (*(+ (random 3) 1) 2))
(define (roll-odd) (- (roll-even) 1))

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

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

)
)

)
(define (roll-for-odd)

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

(define (roll-for-odd-even-odd)
(roll-for-die) (roll-for-odd) (roll-for-die) (roll-for-even) (roll-for-odd)

)



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

(display "(" )

(define outcome (roll-die))

(define outcomel (roll-die))

(display outcome) (display " ")

(display outcomel) (display ")") (display " ")
(define total ( + outcome outcomel ))

(define total-7 ( = total 7))

(define total-11 (= total 11) )

(define equal ( = outcome outcomel))

(cond
( (not (or total-7 total-11 equal))
(roll-two-dice-for-a-lucky-pair)



Task 3: Number Sequences

Preliminary Demo

Welcome to DrEa version 8.6 [cs].
Language: racket, with debugging; memory limit: 256 MB.
> (sguare 3

square B

cube 2
cube 7
sequence square 4
sequence square 18

sequence cube 8

sequence cube 5

Triangular Demo

Welcome to DrEacket, version 8.6 [cs].

Language: racket, with debugging; memory limit: 256 MB.
> (triangular 1

> (triangular 3
> (triangular 7

> (sequence triangular 18

> (sequence triangular 15

Sigma Demo

Welcome to DrEacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 256 MB.

> (sigma 4
> (sigma 7

> (sigma 18

> (seguence sigma 5

> (sequence sigma 20




Codes for Preliminary, Triangular and Sigma

#lang racket
;Preliminary Demo

( define ( square n)
(*nn)

)

( define ( cube n )
(*nnn)

)

;Triangular Demo
( define ( triangular n )
(cond
((=nD 1
((=n2)3)
((>n2)
(+ (triangular (- n 1)) n)
)
)
)

;Sigma Demo

(define (number s d)
( cond
((=ds)
d)
((=(modulosd)0)
(+d(numbers(+d1)))

)

(else
(numbers (+d 1))
)
)
)

(define (one) 1)
(define (sigma s ) (number s (one)))



; ( define ( sequence square n )
; (cond
; (=Enl)
;  (display (square 1)) (display " ")
;)
; (else
;  (sequencesquare (-n1l))
;  (display (squaren ) ) ( display " ")

; (define ( sequence cube n )
; (cond
; (=nl)
;  (display (cube 1)) (display " ")
;)
; (else
; (sequencecube(-n1l))
;  (display (squaren)) ( display " ")

; ( define ( sequence triangular n )

; (cond

; (=nl)

;  (display (triangular 1)) (display " ")
;)

;  (else

;  ('sequence triangular (-n 1))

;  (display (sigman)) (display"")
;)

;)

;)

(define ( sequence sigman )
( cond

((=n1)

(display ( sigma 1)) (display " ")

)

(else
('sequence sigma (-n1))
(display ( sigman)) (display " ")

)



Task 4: Hirst Dots

Demo for Hirst Dots

Welcome to DrBacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 256 MB.
> (hirst-dots 3

v

hirst=dots 4




The code for Hirst Dots

#lang racket
reguire 2htdp/image
define [ rgb-value random 256
define | random=color colar |(rgb-value rgb=value rgb=value

define s e (square 20 "solid" "black"
define radius 38
define (dots radius color)(circle radius

solid (random-color
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define | row=of=circles n
cond
=n @
empty-image

=n @
beside | row-of-circles i dots radius color! space

Pud
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define (rectangle-of-circles a b
cond
=a @
empty-image

space (row-of=circles b
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Task 5: Channeling Frank Stella

Demo for Frank Stella

Welcome to DrE t, version 8.6 [cs].
Language: racket, with debugging; memaory limit: 256 MB.
> (nested-triangles—=two 188 18 | random-color random=color

I

iangles=two 150 15 (random-color random=color

The code for Frank Stella

#lang racket
require 2htdp je
rgb-value random 256
random-color color (rab
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Task 6: Dominos

Final demo for Dominos

Welcome to DrEacket, version B.6 [cs).
Language: racket, with debugaging; memary limit: 256 MB.
> |domino 3 4

domino

doming 2

doming 4

Collected code for Dominos

#lang racket
( 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 ) )

b



; 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 ) )
(definend (*-1d))

; The blank tile and the pip generator

b

; - 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

b

; - Bind one variable to each of the basic tiles

( define basic-tile1 ( 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-tile4

(overlay/offset (pip ) d d

( overlay/offset ( pip ) nd nd

(overlay/offset ( pip ) d nd

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

)

)

)

)

( define basic-tile5 ( overlay ( pip ) basic-tile4 ) )
( define basic-tile6
(overlay/offset (pip ) d d

( overlay/offset ( pip ) nd nd
(overlay/offset ( pip ) d nd
(overlay/offset ( pip ) nd d
(overlay/offset (pip ) 0 d

(overlay/offset ( pip ) 0 nd blank-tile)
)

)
)
)

)
)



; The framed framed tiles
; - Bind one variable to each of the six framed tiles
( define frame ( square side-of-tile "outline
( define tileO ( overlay frame blank-tile ) )
(define tilel ( overlay frame basic-tilel ) )
( define tile2 ( overlay frame basic-tile2 ) )
( define tile3 ( overlay frame basic-tile3 ) )
)
)
)

nn

gray" ) )

( define tile4 ( overlay frame basic-tile4 )
( define tile5 ( overlay frame basic-tile5 )
( define tile6 ( overlay frame basic-tile6 )

5
; Domino generator
5

; - Funtion to generate a domino

( define (domino ab)
(beside (tilea) (tileb))

)

( define ( tile x )
( cond
((=x0)tile0)
((=x1)tilel)
((=x2)tile2)
((=x3)tile3)
((=x4)tiled)
((=x5)tile5)
((=x6)tile6)
)
)



Task 7: Creation

Creation (Image)

Welcome to DrB 1, wersion 8.6 [cs).
Language: racket, with debugging; memory limit: 256 MB.
> (my-creation 100

A

=3




Code for Creation

#lang racket
requ
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n "right" "middle"
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