Racket Programming Assignment #2:
Functions and Recursion

Learning Abstract:

This assignment will cover functions and recursion using Racket.

Build a housing tract using a recursive function.

Complete several tasks related to rolling dice.

Perform mathematical operations and sequences of operations.
Create a Hirst Dot image using recursion.

Create a Frank Stella image.

Complete a given set of domino code.

Build a creation using the image library.
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Housing Tract GitHub

A single house:

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

> | house 200 40 (| random—-color ) | random-color ) ( random-color ) )

> | house 100 &0 ([ random—-color ) | random-color )} ( random-color ) )



https://github.com/dustinmcmahon/ProgLanguages/blob/main/project3/housing-tract.rkt

Tract:

Welcome to DrRacket, version 8.6 [cs].

Language: racket, with debugging; memory limit: 125 MB.
> | tract TO00 150 )

> ( tract 300 400 )
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Code: ( there is also a link to my Git Repo above )
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#lang racket
{ reguire 2htdp/image

£ate a ran

om r 'okject!

[ define | random-color )} ( coloxr (| rgb-value ) (| rgbh-value ) |

[ define | tract width height )

(

(
(
(
(
(

eate a random number in the rgb w
[ define | rgb-wvalue ) (| random 256

-

triangle width 'solid 'grey

define floor-height ( / height 3 ) )

define house-width (| / width 11
define color-1 ( random—-color
define color-2 (| random-color
define color-3 (| random-color

) )
)
)
)

beside

house house-width floor-height color-1 color-2
rectangle 10 floor-height 'solid "white )
house house-width floor-height color-1 color-3
rectangle 10 floor-height "solid "white )
house house-width floor-height color-2 color-1
rectangle 10 floor-height '"solid "white )
house house-width floor-height color-2 color-3
rectangle 10 floor-height 'solid 'white )
house house-width floor-height color-3 color-1
rectangle 10 floor-height '"solid "white )
house house-width floor-height color-3 color-2

riangle

rectangle width floor-height "solid floor-3-color )
rectangle width floor-height '"solid floor-2Z-color )
rectangle width floor-height 'solid floor-l-color )

color-3 )

color-2 )

color-3 )

color-1 )

color-2 )

color-1 )

rgb-value

) )

)

)

| define | house width floor-height floor-l-color floor-2Z-color floor-3-color )
| above

- (permutation)



Dice Rolling

GitHUB

Part 1:

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

>

R I L B Y Y B T T PRI PV RV« R =

{

(

roll-die

roll-die

roll-die

roll-die

roll-die

roll-for-1
6 6 2568 46
roll-for-1
3554225
roll-for-1
5543534
roll-for-1
668 3 41
roll-for-1

roll-for-11
6682465
roll-for-11
312512
656422
roll-for-11
646124
roll-for-11

— R = L = B =

roll-for-11
31265496

[ )

46442222311

6265682154613 244434631
5466351515411

3533233325452 468624411

2


https://github.com/dustinmcmahon/ProgLanguages/blob/main/project3/dice.rkt

Part 2:

Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 128 MB.
4> { roll-for-odd-even-odd

23
roll-for-odd-even-odd
22685521
roll-for-odd-even-odd
2 3
roll-for-odd-even-odd

6453 6262132621253 561
roll-for-odd-even-odd

4 3
roll-two-dice-for-a-lucky-pair
2-2
roll-two-dice-for-a-lucky-pair
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(
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{
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(
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(
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[ roll-two-dice-for-a-lucky-pair
-2 2-1 &-6

(
-€

i
-3

(
-8

(
-4

{
-5

{
-3

(
-5

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

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

imported from racket

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

roll-two-dice-for-a-lucky-pair
4-1 6-1
roll-two-dice-for-a-lucky-pair
5-4 5-1 5-4 5-5
roll-two-dice-for-a-lucky-pair

roll-two-dice-for-a-lucky-pair
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Code Part 1:

- #lang racket

2

3 | rbase fun

4 ( define { roll-die ) ({ + 1 ( random & ) ) )
S

6| ;roll for 1

7 ( define ( roll-for-1 )

8 ( define roll { roll-die ) )

k] { display roll )

10 { display " " )

11 {cond ( ({ mot { = roll 1 ) )} ( roll-for-1 ) ) )
1z |

13

14 sroll for 11

15 { define ( roll-for-11 )

16 [ roll-for-1 )

17 ( define roll ( roll-die ) )

18 ( display roll )

19 { display "™ " )

20 {cond ([ ({ mot { = roll 1 ) ) { roll-for-11 ) ) )
21 |

22

23

24 £

25 { define ( roll-even-odd )

26 ( define roll { roll-die ) )

27 ( display roll )

28 [ display " " )

29 { cond

30 { { odd? roll ) ( roll-even-odd ) )

31 { [ even? roll )

32 { define roll | roll-die } )

33 { display roll )

34 [ display " " )

35 [ cond

36 { [ even? roll ) | roll-for-odd-even-odd ) )
37 )

3s )

34 )

40 |




Code Part 2:

41
42 | ;roll for odd- 1—odd

43 { define | roll-for-odd-even-odd )

44 { define roll ( roll-die ) )

45 [ display roll )

46 ( display " " )

47 [ cond

48 { { even? roll ) { roll-for-odd-even-odd )} )
44 { { odd? roll) { roll-ewven-odd ) )

&0 )

51 ()

5z
53
54 ion for simple display

55 ( define (| display-pair a b )

S5e { display a ) [ display "-" )|{ display kb ) |( display " " )
57 |

58
58 | 1 7-11 =
&0 [ define [ roll-two-dice-for-a-lucky-pair )

&l [ define roll-1 (| roll-die ) )

62 define roll-2 ( roll-die ) )

63 define total { 4+ roll-1 roll-2 ) )

64 display-pair roll-1 roll-2 )

65 cond

(13 { { not { eg? roll-1 roll-2 ) )

a7 { cond

(33 { { mot ( eg? total 7 ) )

&9 { cond

70 { { mot { eg? total 11 )} )} |{ roll-two-dice-for—-a-lucky-pair ) )
71 )

72 )

73 )

74 )

75 )

TE | )




Number Sequences

GitHUB

Preliminary Demo:

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

> | sguare 5 )
25
> square 10 )

=

0

9 1 25 36 45 €4 81 100 121 144 169 156

{
Q
| sequence sguare 15 )
4
{ cube 2 )

VOB Y N

cube 3 )

LA

7
segquence cuke 15 )
27 64 125 216 343 512 725 1000 1331 1728

WO N
0 -

Triangular Demo:

225

21587

2744 3375

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

1
» | triangular 2 )
3
» | triangular 3 )
&
» | triangular 4 )
10
» ([ triangular 5 )
15

sequence triangular 20 )

E
1 3 e 10 15 21 28 36 45 55 66 78 891 105 120 13e 153 171 150 210
=


https://github.com/dustinmcmahon/ProgLanguages/blob/main/project3/number-sequences.rkt

Sigma Demo:

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

)

%]

[ sigma
[ sigma 3 )
[ sigma 4 )
[ sigma 5 )

I

[ sequence sigma 20 )
3476 12 8 15 13 18 12 2i

[BE]

14 24 24 31

R e T I T T e




Code:

- $lang racket
2

[ define | sguare n )
( *nm)

[ define ([ cubke n )
[ * nnn)

wWoh =1 o s

14a
11 [ define ( sequence name n )

1z [ cond

13 [ [ =n 1)

14 [ display ( name 1 ) ) | display "™ " )
15 )

le { else

17 [ sequence name ([ - nn 1 ) )

18 { display ( name nn ) )} ( display " " )
15 )

20 )

21 1)

22
23 [ define {( triangular n )

24 [ cond

25 { {=m 1 ) 1]

2e { else ( + ( triangular ( - n 1 ) )} nn } )
27 )

28 1)

Z5
30 [ define { sum-factor n v )

31 [ cond

32 [ {=ny ) n)

33 { (= (modulon ¥ ) O ) ( + ( sum—factor n ( + v 1 ) ) v ) )
34 ({ else ({ sum-factor n ( + v 1 ) ) )

35 )

3e | )

37
38 [ define (| sigma nn )

38 [ cond

40 { { «m 1l ) ( display "Error: non negative only"™ ) )
41 ({ else { sum-factor m 1 ) )

42 )

43 |




Hirst Dots GitHUB

Demo:

Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 126 MB.
» | hirst-dots 10 )

> | hirst—-dots 4 )

=



https://github.com/dustinmcmahon/ProgLanguages/blob/main/project3/hirst-dots.rkt

Code:

1 | #lang racket
2
3| ( require Zhtdp/image )
4
5 | rcreate a random color 'object’
[ [ define (| random-color ) ( color { rgbh-walue ) ( rgb-value )} ( rgb-wvalue ) ) )
T
8 | rcreate a random number in the rgb value range
] [ define ( rgb-value ) ( random 256 ) )
10
11 | rsingle hirst dot, of random color
12 [ define (| hirst-dot )
13 { beside (| circle 15 'solid (| random-color ) ) | sguare 20 "solid 'white ) |
14 1)
15
16 | rrow of dots
17 [ define | hirst-row n )
18 [ cond
13 { {=n 1) ( hirst-dot )
20 [ else
21 { beside { hirst-dot ) {( hirst-row ( - n 1 } } )
22 )
23 )
24 1)
25
26 | rrectangle of hirst dots
27 [ define (| hirst-rectangle row column )
28 [ cond
29 { { = row 1 ) ( hirst-row column ) )
30 [ elzse ( akbove
31 [ hirst-row column )
32 [ sgquare 20 '"solid 'white )
33 | { hirst-rectangle [ — row 1 ) columm ) | |
34 )
35 1)
36
37 | rbox of dots
38 [ define (| hirst-dots n )
39 [ cond
40 ([ { »>n 0 ) {( hirst-rectangle nn ) )
41 )
4z 1)




Frank Stella GitHUB

Demo:

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

-

> | mested-circle-omne 200 5 { random-color ) )

» | mested-circle-one 200 5 ( random-color ) )

=



https://github.com/dustinmcmahon/ProgLanguages/blob/main/project3/frank-stella-circle.rkt

Code:

1 | #lang racket

2| | require Zhtdp/image )

3

4 | rcreate a random color 'object!

5 ( define | random-color ) ( color | rgbh-walue ) ( rgbh-wvalue ) ( rgb-wvalus )} ) )
[

7 | rcreate a random number in the rgbh v

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

]

10 | ;draw the outlin

11 [ define | outlined-circle radius color )

1z [ owverlay ( circle radius "outline 'klack ) { circle radius "solid color ) )
13 |

14

15 | srec wve paint function for circle (monotone)

1& ( define ( paint-nested-circle-one from to unit color )
17 [ define diameter | * from unit ) )

18 ( define radius [ / diameter 2 ) )

15 [ cond

20 { { = from to ) ( outlined-circle radius color ) )
21 [ else

22 ( overlay ( outlined-cirecle radius color ) (| paint-nested-circle-one ( 4+ from 1 )} to unit color ) )
23 )

24 )

25 |

26

27 | screate a monotoned circle image

28 [ define ( nested-circle-one s2ide count color )

29 { define unit ( / side count ) )

30 [ paint-nested-circle-one 1 count unit color )

31|

32

33 | sreom wve paint function for circle (random)

34 ([ define ( paint-nested-circle-random from to unit )

35 [ define diameter ( * from unit ) )

36 { define radius ( / diameter 2 ) )

37 [ cond

33 { {( = from to ) ( outlined-circle radius ( random-color )} ) )
38 [ else

40 [ owverlay

41 { outlined-circle radius { random-coloxr ) )
. { paint—nested-circle-random ( + from 1 } to unit } |
43 )

44 )

45 |

46

47 ;oreate a random circle image

48 [ define | nested-circle-random side count )

49 ( define unit ( / side count ) )

50 [ paint-nested-circle-random 1 count unit )

51 |




Dominos

Demo:

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

[ domino 4 S )

[ domino © & )

[ domino O 5 )

[ domino 4

[ domino 2 1 )

GitHUB


https://github.com/dustinmcmahon/ProgLanguages/blob/main/project3/dominos.rkt

Code:

#lang racket

stile
[ define
| define
[ define
;offsets
[ define d |

[ define nd |

size wvariables
side-of-tile 100 )

diameter-of-pip ( *
radius-of-pip

* diameter-of-pip 1.4 ) )
-14d) )

blank tile and a pip builder

define

| define kbBlank-tile
[ [ pip )

stile 1

| sguare side-of-tile
{ circle radius-of-pip

{ tile with a =ingle pip )
| define kbasic-tilel

[ overlay ( pip )

side-of-tile 0.
{ / diameter-of-pip 2

'solid
'solid 'white ) )

20 )
[

"black ) )

blank-tile ) )

;tile 2 | tile with 2 pips )
| define basic-tile2
{ overlay/offset ( pip ) d d
( overlay/offset ( pip ) nd nd blank-tile ) )
)
;tile 3 | tile with 3 pips )

| define kbasic-tile3

;tile 4

;tile 5

stile &

stile frames
| define frame
[ define
[ define
[ define

tile
tilel
tile2

( tile with 4
| define kasic-tile4d

{ tile with
| define basic-tilelS

{ tile with
| define basic-tileég

overlay frame bklank-tile )
overlay frame kasic-tilel )
overlay frame basic-tile2 )

| overlay | pip ) basic-tile2 ) )
pips )
( overlay/offset | pip ) nd d
S pips
| overlay (| pip ) basic-tiled ) )
& pips )
( overlay/offset ( pip ) O nd
square side-of-tile 'outline 'grey ) )

)
)
)

{ overlavy/offset

( overlay/offset

[ pip )

[ pip )

d nd kasic-tile2 )

0 d basic-tiled )

)

)

)

)



define tile3
define tiled
define tiles
define tileg

overlay frame basic-tilel
overlay frame basic-tiled
overlay frame basic-tiles
overlay frame basic-tileé

——————————————— DOMING GENERATOR @-—-------——mmmmmmmmmo
define ( domino a b ) ( beside ( tile a ) ( tile b )} ) )
define ( tile x )

[ cond
[ { =x 0 ) £iled )
[ {=x 1) tilel )
[ {=x 2 ) tile2 )
[ {=x 3 ) £ile3 )
[ (= x 4 ) tiled )
[ { =x 5 ) £iles )
[ (= x 6 ) tileg )



My Creation ( Starry Sky ) GitHUB

> [ my-image )



https://github.com/dustinmcmahon/ProgLanguages/blob/main/project3/creation.rkt




Code:

1 | #lang racket
2 | | require Zhtdp/image )
3 { define height 8500 )
4 | ( define width 1000 )
s { define black-background ( rectangle (| + 10 width ) {( + 10 height ) 'solid 'klack ) )
[ H (
7 { define star-color-1 ( color {( + ( random 10 ) 20 ) {( random 50 )} ( random 50 )} )} )
g8 { define star-color-2 ( color (| random 50 ) ( 4+ ( random 10 ) 20 )} (| random 50 ) ) )
] { define star-color-3 (| color ( random 50 ) ( random 50 ) ( + ( random 10 ) 20 ) )
10 { define star-color-4 ( color {( + ( random 10 ) 20 ) {( + ( random 10 ) 20 )} { random 50 )
11 { define star-color-5 ( color ( random 50 ) {( + ( random 10 ) 20 )} {( + ( random 10 )} 20
12 { define | get-star-color x)
13 [ cond
14 { { = x 0 ) star-color-1 )
15 [ ®x 1 ) star-color-2 )
16 { { = x 2 ) star-color-3 )
17 { { = x 3 ) star-color-4 )
18 { { = x 4 ) star-color-5 )
19 )
20 ()
21
22 | ;zsizes
23 { define star-size-1 ( + 10 ( random 15 ) ) )
24 { define star-size-2 ( + 10 ( random 15 } ) )
25 { define star-size-3 ( + 10 ( random 15 } ) )
26 { define star-size-4 {( + 10 ( random 15 } ) )
27 { define star-size-5 ( + 10 ( random 15 } ) )
28 { define | get-star-size X)
. [ cond
30 { { = x 0 ) star-size-1 )
31 { { = x 1 ) star—-size-2 )
32 [ X 2 ) star-size-3 )
33 { { = x 3 ) star-size-4 )
34 ([ (= x 4 ) star-size-5 )
35 )
368 | )
37
38
39 { define ([ star )
40 HE e le ( random 15 ) 'solid | ({ random S0 ) ( random 50 ) S0
41 ({ define star-color ( get-star-color ( random S ) ) )
42 ( define star-size (| get-star-size ( random S ) ) )
43 [ owverlay ( sllipse star-size ( / star-size 5 ) 'solid star-colozr )
44 [ 2llipse ( / star-size 2 ) ([ / star-size 4 ) 'solid star-coloz
45 [ 2llip=ze ( / star-size 3 ) [ / star-size 3 ) 'solid star-color )
48 [ 2llipsze ( / star-size 4 ) [ / star-size 2 ) 'solid star-color )
47 [ 2llip=ze ( / star-zize S ) star-=zize 'solid star-colozxr )
48 | )

49



S5l [ define ( place-star 1 total)

52 [ cond

53 { { = 1 total ) black-background )

54 [ else

55 [ define loc ([ random 4 ) )

Se [ cond

57 { { = loc O )

58 [ overlay/offset

59 [ star )

a0 ({ random ( / width Z ) )

6l ( random ( / height Z ) )

62 [ place-star ( + 1 i ) total )} ) )
63 [ { = loc 1)

64 [ overlay/offset

o5 [ star )

o6 { * =1 { random ( J width Z )} ) )
67 ( random ( / height Z ) )

&8 [ place-star ( + 1 i ) total )} ) )
69 [ { = loc 2 )

70 [ overlay/offset

T1 [ star )

72 ({ random ( / width Z ) )

T3 ( * =1 ([ random ( / height Z ) ) )
T4 [ place-star ( + 1 i ) total )} ) )
75 { { = loc 3 )

T6 [ overlay/offset

T7 [ star )

T8 { * =1 { random ( J width Z )} ) )
T8 ( * =1 ([ random ( / height Z ) ) )
80 [ place-star ( + 1 i ) total )} ) )
81 )

82 )

83 )

84 | )

85

86 [ define ( my-image ) ( place-star O ( * ( random 100 ) 10 ) ) )




