Racket Programming Assignment #2:
Racket Functions and Recursion

Task 1 - Colorful Permutations of Tract Houses

{require 2htdp/image)

tdefine house function
(define (randem—color) (coler (random 256) (random 256) (random 256)))
(define (house width height colorl color2 color3)

bottom (rectangle width height "solid" colorl))

middle (above (rectangle width height "solid" color2) bottom))
top {above {rectangle width height "solid" color3) middle))
roof (above (triangle width "solid" “gray")top))

Code:

1 | #lang racket
2

3

4

5

B

7 {define
8 (define
9 (define
16 (define
11 roof )

15 (define
16 (define
17 {define
18 {define
19 {beside

208 (house
21 space
22 (house
23 space
24 (house
25 space
26 (house
27 space
28 (house
29 space
38 (house
31 )

32 )

Demo:

13 | ;define tract function
14 | (define (tract width height)

colorl (random-color))
color2 (random—color))
color3 (random-color))
space (square 18 "solid" "white"))
width height colorl color? color3)
width height color3 color2 colorl)
width height color? colorl color3)
width height color3 colorl color2)

width height color3 coleor? color3)

width height colorl coleor3 color2)



> (house 130 4@ (random-color) (random—color) (random—color))

> (house 100 6@ (random—color) (random-color) (random—color))

> (house 80 20 (random—color) (random—color) (random—-color))

=



> (tract 5@ 10@)

= (tract 120 3@)




Task 2 - Dice
Code:

Y #lang racket
:roll the die
(define (roll-die)({random 1 7))

2
3
4
5| ;roll for a 1

& | (define (roll-for-1)

7 (define roll (roll-die))
8 (display roll)

9

{djjplay " ||}
1@ (if (= roll 1)
11 (display "")
12 (roll-for-1)
13 )
14 )
15

16 | ; roll for two 1's

17 | (define (roll-for-11})

18 (roll-for-1)

19 (define roll-11 (roll-die))
20 (display roll-11)

21 (display " ")

22 (if (= roll-11 1)

23 (display ")
24 (roll-for-11)
25 )

26 )

27

28 | ;roll for an odd number
29 | (define (roll-for-odd)
30 (define roll (roll-die))
3 (display roll)

32 (display " ")

33 (cond

34 ({even? roll)

35 (rol1-for-odd)

36 )

37 )

38 )

48 | :roll for an odd then an even number
41 | (define (roll-for-odd-even)

42 {define roll (roll-die))

43 (display roll)

44 (display " ")

a5 (cond
46 ({odd? roll)
47 (roll-for-odd-even)

48 )



49
50
51
52

55
56
a7

a9

61
62

65
67
69

71
72
13
74
75
76
7
78
79
80
81

)
)

;roll for an odd, even, then odd number
(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)
)
)
)

;roll for a pair of dice adding to 7 or 11, or a double pair
(define (roll-two-dice-for-a-lucky-pair)
(define roll-1 {(roll-die))
(define roll-2 (roll-die))
(display " (") (display roll=1) (display " , ") (display roll-2) (display ") ")
(cond
[ {eq? roll-1 roll-2) (display ") 1
[ {eq? (+ roll-1 roll-2) 7) (display "") 1
[ {eq? {+ roll=1 roll=2) 11} (display """} 1
[ (roll-two-dice-for-a=lucky-pair) 1|
)



Demo:

= {roll-dlel
1]
= (roll=dlel
3
= (roll=dlel
3
= {roll-dle|

3

= | rolL=-die|

1

= {roll=for=1)

41

= {roll-for-1)
ZZBAE4504581
= {roll-for-1)
Frl624551

> (rall-for-1)
Fr56A4 2544331
= (roll-far-1b

1
= (roll=for-111
6612632246
SE1645226
= (roll=for=11|
ES261E6E11L
= (roll=for=11|
5123411

» (roll=for=11|
ESE3 1435145264 435684411
= (roll=for=11|

-
& un

> (roll-for-odd-even-odd|
dB54%

= [roll-for-odd-even—odd)

Ji1é1

= [roll-for-odd-even-osd)
162543

= [roll-for-odd-even—ocd )
Jaesdxi

= [rall-for-odd-even—osd)
51316435561

* [roll=two=dice=-for-a=lucky-pair)

3,10 1%,9)

> (el l-two—dice-1or-a-Lucky-pakirk
12, 5

= In;l.'l.—uruadil:z-fnrhrlu:kp-pur}
%, 1) (2,8

> [rell-two-dice-for-a-Lucky-pakiry
16 , &)

- I,rl;nl.'l.-mu-dln:l-'rnr-t-l.u:kp-piir}l
2%

> [roll-two-dice-for-a-Llucky-pair)
14, 3

= I,n;-ll-!uu-dlcl-'ru-r-a-l.u:ky-p:ir}
5, 23

> [roll-two-dice-for-a-lucky-padir)
2,40 (6,30 (1,1

» [roll=two=dice=Tor-a=lucky=pair)
4 , 4)

> [roll-two-dice-for-a-lucky-pair)
I, 2,1 1,8

6633622362356 223165614433 44545553135 0546335161F4G6163136F23643622335

FE14541441625646566464134332146831543165531218622252334802815045833625415353543 2365461422511



Task 3 - Number Sequences

Code:

#lang racket

( define ( square n )
(* n n)

)

( define ( cube n )
(%nnn)

)

( define ( sequence name n )
( cond

(

(

)
)
)

(=n1l)

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

else

( sequence name ( - n 1))

( display ( name n ) ) ( display " ")

( define ( triangle n )
(+n(-n1))

)

( define ( triangular n )
( cond

)
)

(
(

(
)

1)

 —

n il
n 1l
n (

+ Vv I

riangular ( - n 1) ) )



34
35 | ( define ( sigma-add n a b)
36 ( cond
37 ( (
38 (
39 )
40 ( else

41 ( cond

42 ((<a(+n1))

43 ( cond

44 ( ( eq? (modulo n a )
45 ( sigma-add n ( + a
46 )

47 ( else

48 ( sigma-add n ( +a 1) b )
49 )

50 )

51 )))

52 )

53 )

54
55| ( define ( sigma n )

56 ( sigma-add n 1 0 ) )

n a

)
ab)

+ N

0 )
1) (+ba))

Demo:



Welcome to DrRacket, version 8.6 [cs].

Language: racket, with debugging; memory limit: 128 MB.

> (square 5)

25

> (square 10)

100

> (sequence square 15)

149 16 25 36 49 64 81 100 121 144 169 196 225
> (cube 2)

8

> (cube 3)

27

> (sequence cube 15)

18 27 64 125 216 343 512 729 1000 1331 1728 2197 2744 3375

> |

Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 128 MB.
> (triangular 1)

(triangular 2)

(triangular 3)

V ooV Wy =

(triangular 4)

10

> (triangular 5)

15

> (sequence triangular 20)

1 IZ-'. 6 10 15 21 28 36 45 55 66 78 91 105 120 136 153 171 190 210



=

=V Wy

>

7
>

b
>

1

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

(sigma 1)
(sigma 2)
(sigma 3)
(sigma 4)
(sigma 5)

(sequence sigma 20)

3476128 15 13 18 12 28 14 24 24 31 18 39 20 42
|

Task 4 Hirst Dots

Code:
1| #lang racket
2
3| (require 2htdp/image)
4 [ (define (rbg)(random 256))
5| {define (random-color}) (color (rbg) (rbg) (rbg)))
B (define space (square 20 "solid" "white"))
7| (define diameter 3@)
8 | (define (dot diameter color) {circle diameter 'solid (random-color))}
9
16 | (define (row n)
11 [ cond
12 ({=n @) empty-image){(= n @) (beside (row (- n 1}}{dot diameter color)space)}}}
13
14 | {define (column ¢ x)
15 (ecand
16 ({ =c @) empty-image) ({ = ¢ @) (above (column (- ¢ 1) x) space (row x)))))
17
18 | (define (hirst-dots n){column n n))




Demo:

> imiret-dors 181

> (hirst-dots 4)




Task 5 - Channeling Frank Stella
Code:

1l | #lang racket

2 [require Zhtdp/image)

3

4 {define (stella radius count color)

5 {(define unit (/ radius count))

g (paint-stella 1 count unit color)

T )

=] {define (paint-stella from to unit colox)
10 (define rad (* from unit))
11 ({cond
12 ({(= from to)
13 [framed-circle rad color))
14 ({(=< from to)
15 (overlay (framed-circle rad color) (paint-stella (+ from 1) to unit color))
16 |
17 ]
18
149
20 (define (framed-circle radius color)
21 (owerlay (circle radius "outline" "black"™)
22 {circle radius "sclid"™ color)
23 )

Demo:

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

> (stella 100 20 "blue™)

> (stella 80 10 "red"™)




Task 6 - Dominoes
Original Code:

$#lang racket
(regquire 2Zhtdp/image)

[ B Y R

W L W W W W Wk R R | R o el el S e T e e e
[N e T T IS SRS, I O BT o L O I e e B B - B Y [V e T S R I T I ST =]

(define
{define
{define

{define
{define

{define
{define

{define

{define

side-
diame

radius-of-pip (/ diameter-of-pip 2

d (*
nd [*

blank-tile (sguare side-of-tile "soli
white™))

(pip)
basic

basic

of-tile 100)
ter-of-pip (* side-of-tile 0.2
)

diameter-of-pip 1.4))
-1 d))

{circle radius-of-pip "solid"

d" "black"))

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

-tile2

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

{define
(define
{define
(define
{define

{define

{define

basic
frame
tiled
tilel
tile2

tile3

(domi

[(beside (ti

(tile

79
1)
2)

3)

L

-tile3d (overlay (pip) basic-tile2)

(square side-of-tile "outlins"

{overlay frame klank-tile))
(overlay frame basic-tilel)
{overlay frame basic-tile2)
joverlay frame kbasic-tile3)

no a b)
le a) (tile b))

%)

tile0)
tilel)
tile2)
tile3)

ngray"))



Extended Code:

1 | #lang racket

2 | (reguire Zhtdp/image)

3

4 {define side-of-tile 100)

] {define diameter-of-pip (* side-of-tile 0.2))

[ (define radius-of-pip (/ diameter-of-pip 2))

7

g {define d (* diameter-of-pip 1.4))

9| (define nd (* -1 d))

10

11 {define blank-tile (sguare side-of-tile "solid" "klack")
12 {define (pip) (circle radius-of-pip "scolid"™ "white™))
13

14 {define basic-tilel (overlay (pip) klank-tile))
15

16 (define basic-tile2

17 (overlay/offset (pip) 4 d

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

19 |

20 1)

21

22 {define basic-tile3 (overlay (pip) basic-tile2))
23

24 {define basic-tiled

25 (overlay/offset (pip) 4 d

26 (overlay/offset (pip) d nd

27 (overlay/offset (pip) nd d

28 (overlay/offset (pip) nd nd blank-tile)
29 )

30 )

31 )

32|

33

34 {define kasic-tilel

35 (overlay (pip) basic-tile4d)

36 | )

37

38 {define basic-tileg

39 (overlay/offset (pip) O d

40 (overlay/offset (pip) 0 nd

41 {overlay basic-tiled kasic-tile2)

42 )

43 )

44 | )

45

46 (define frame (sguare side-of-tile "outline™ "gray")
47

45 {define tilel (overlay frame blank-tile))

49 (define tilel (owverlay frame basic-tilel))

50 (define tile2 (owverlay frame basic-tilel))

51 {define tile3 (overlay frame basic-tile3))

52 {define tiled4 (overlay frame basic-tiled))

53 (define tile5 (owverlay frame basic-tilel))

54 (define tile&é (overlay frame kbasic-tileg)




55
56
a7
58
34
a0
6l
62
a3
604
85
a6
a7

a9
T0

(define
(beside

(domino a k)

(tile a) (tile b))

(cile x)
0) t£iled)
1) tilel)
2) tile2)
3) t£ile3)
4) tiled)
3) riles)
6) tiles)

B



Demo for 0, 1, 2, and 3 pip dominos:

Language: racket, with debugging; memory limit: 128 MB.

> (domino O 1)

> (domino 3 2)

> (domino 1 3)

> (domino 2 Q)

> (domino 3 3)




Final domino rendering demo:

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

» (domino 4 5)

> (domino © ©)

» (domino O 5)

> (domino 4 3)

> (domino 1 2)




Task 7 - Creation
Code:

1 | #lang rackst

2 | (regquire Zhtdp/image)

3

4 (define kackground (sguare 400 "solid" "klack"™))

5 (define big-ball (circle 70 "solid"™ "white™))

[ (define medium-kall (circle &0 "solid"™ "white™))

r (define small-kall (circle 50 "so0lid"™ "white™))

] (define carrot (triangle 20 "so0lid"™ "orange"))

9 [define little-circle (circle 5 "solid"™ "klack™))
10 [define arms (rectangle 100 10 "solid"™ "brown"™))
11 [define eye-space (rectangle 30 10 "scolid"™ "white™))
12 (define button-space (circle 10 "solid"™ "white™))
13 [define eye-position (circle 40 "solid"™ "white™))
14
15
16 (define set-small-kall
17 ([overlay
18 Carrot
15 small-kball)

20 1)

21

22

23 (define set-buttons
24 (overlay

25 [above

2 little-circle

27 button-space

28 little-circle

29 button-space

30 little-circle

31 ) medium-kball)
320

33

34

35 (define set-medium-kall
36 (beside

37 arms set-buttons arms
38 )

39 1)

40

41 (define make-snowman
42 [akbove

. set-small-kall
44 set-medium-ball
45 kig-kall

46 )

47 1)

48

45 (define my-creation
50 (overlay

51 make—-snowWman

52 background

53 )

54 1)




Demo:

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

> mMy—Ccreatlion




