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Learning Abstract: This assignment is an exercise in recursive programming. The aim is to 
demonstrate the use of iteration through recursion in a beautifully simple fashion. In this 
assignment, I created several functions to display little houses, dice rolls, and different number 
sequences.

Task 1: Colorful Permutations of Tract Houses

Code:

#lang racket
(require 2htdp/image)

(define (random-color) (color (random 256) (random 256) (random 256)))

(define (house width height color-a color-b color-c)
  (define low (rectangle width height "solid" color-a))
  (define mid (above (rectangle width height "solid" color-b) low))
  (define high (above (rectangle width height "solid" color-c) mid))
  (define roof (above (triangle width "solid" "gray") high))
  roof
)

(define (tract width height)
  (define color-a (random-color))
  (define color-b (random-color))
  (define color-c (random-color))
  (define h1 (house width height color-a color-b color-c))
  (define h2 (house width height color-a color-c color-b))
  (define h3 (house width height color-b color-a color-c))
  (define h4 (house width height color-b color-c color-a))
  (define h5 (house width height color-c color-a color-b))
  (define h6 (house width height color-c color-b color-a))
  (define space (square 10 "solid" "white"))
  (display (beside h1 space h2 space h3 space h4 space h5 space h6))
)



Demo:





Task 2: Dice

Code:

#lang racket

(define (roll-die) (+ 1 (random 6)))

(define (roll-for-1)
  (define roll (roll-die))
  (display roll)
  (display " ")
  (cond ((> roll 1)
         (roll-for-1)
        )
  )
)

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

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

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

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



  (cond ((even? roll)
         (roll-for-odd-even-odd)
        )
  )
)

(define (roll-two-dice-for-a-lucky-pair)
  (define trial-a (roll-die))
  (define trial-b (roll-die))
  (display "(") (display trial-a) (display ", ") (display trial-b) (display  

") ")
  (cond ((and (and (not (eq? 7 (+ trial-a trial-b))) (not (eq? 11 (+ trial-a 

trial-b)))) (not (eq? trial-a trial-b)))
    (roll-two-dice-for-a-lucky-pair)))
)

Demo:





Task 3: Number Sequences

Code:

#lang racket

(define (square n)
  (* n n)
)

(define (cube n)
  (* n n n)
)

(define (sequence name n)
  (cond ((= n 1)
    (display (name 1)) (display " "))
  (else
    (sequence name (- n 1))
    (display (name n)) (display " ")
    )
  )
)

(define (triangle-add n)
  (+ n (- n 1))
)

(define (triangular n)
  (cond
    ((= n 1) 1)
    ((> n 1)
      (+ n (triangular (- n 1)))
    )
  )
)

(define (sigma-add n a b)
  (cond
    ((= n a)
     (+ a b)
    )
    (else (cond
      ((< a (+ n 1))
        (cond
          ((eq? (modulo n a) 0)
            (sigma-add n (+ a 1) (+ b a))
          )
        (else
          (sigma-add n (+ a 1) b)
        )
      )



    )))
  )
)

(define (sigma n) (sigma-add n 1 0))

Demo:


