Racket Assignment #2: Interactions, Definitions, Applications

Cameron Francois
Feburary 21, 2023
CSC 344

Abstract:

This assignment affords you an opportunity to do some relatively simple Racket
programming. You will perform various interactions, write a number of function
definitions, and engage in computational problem solving, bits of which feature
the reuse of code, imaginative constructions, and the reconfiguration of existing
code.

Task 1: Interactions - Scrap of Tin:

Arithmetic Expressions:

il $lang racket Welcome to DrRacket, version 8.3 [cs].
Language: racket, with debugging; memory limit: 123 MB.
> 5

»(*¥5%595559559585585555555685248)
121576654590565825201
>

Solve a Simple Problem (Area of Scrap):




> pi
3.141592653589793
> side

% @ side: undefined)

cannot reference an identifier before its definition
> ( define side 100 )

> side

100

> ( define sguare—area ( * side side ) )

> sguare—area

10000

> ( define radius ( / side 2 ) )

> radius

50

> ( define circle—area ( * pi radius radius ) )

> circle—area

7853.981633974483

> ( define scrap—area ( — sguare—area circle—area ) )
> scrap—area

2146 .018366025517

>

Rendering an Image of the Problem Situation:
> ( require Zhtdp/image )
> ( define side 100 )
> ( define the—sguare ( sguare side "solid™ "silwver™ ) )
> the—sguare
> ( define radius ( / side 2 ) )
> { define the—circle ( circle radius "solid™ "white™ ) )
> ( define the—dmage ( overlay the—circle the—sguare ) )
> the—image

Task 2: Definitions - Inscribing/Circumscribing Circles/Squares:

cs-demo:



> (_csldemo ( random 50 150 ) )

> ( cs—-demo ( random 50 150 ) )

> ( cs—demo ( random 50 150 ) )




> (cc—demo { mrandom 50 150 ) )

= (coc—demo { random 50 150 ) )

%

(coc—demo { random 5SSO 150 ) )

ic-demo:
> ( ic-demo ( random 50 150 ) )

> ( 1ic—-demo ( random 50 150 ) )

> ( ic-demo ( random 50 150 ) )
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{ is —demo [ random 55O 150 » )]

[ random 55O 150 » )]

[ i=s —demo ( random SO 150 ¥ )]

The Code:

#lang racket
( require 2htdp/image )

( define ( cs radius )
( * 2 radius )

)

( define ( cc side-length )
( / side-length ( sqrt 2 ) )

( define ( ic side-length )
( / side-length 2 )

( define ( is radius )
( * radius ( sqgrt 2 ) )

( define ( cs-demo radius )
( define sgr ( square ( cs radius ) "solid" "purple" ) )
( define cir ( circle radius "solid" "blue" ) )

( overlay cir sqr )



Task 3: Inscribing/Circumscribing Images:

Image 1 Demo:

> ( image—1 ( random 200 300 )

> ( idmage—1 ( random 200 300 )

Image 2 Demo:

"purple"

"purple"”

25
26 ( define ( cc-demo side-length )
27 ( define sgr ( square side-length "so0lid" "blue" )
28 ( define cir ( circle ( cc side-length ) "solid"
29 ( overlay sdr cir )
30 )
31
32 ( define ( ic-demo side-length )
33 ( define sgr ( square side-length "solid" "blue™ )
34 ( define cir ( circle ( ic side-length ) "solid"
35 ( overlay cir sdqr )
36 | )
37
38 ( define ( is-demo radius )
( define sgr (square ( is radius ) "solid" "purple"
( define cir ( circle radius "solid" "blue" )
q ( overlay sdgr cir )
)

)

)

) )

)

)

)

)



> ( i1mage-2 ( random 200 300 ) )

> ( image-2 ( random 200 300 ) )




Warholesque Image:
> ( Warholesque-image 300 )




> ( Warholesque-image 300 )




The Code:

44 { define ( image-1 side )

45 ( overlay

4 ( circle ( ic ( is ( ic side ) ) ) "solid™ "cyan" )
47 ( rotate 45 ( sguare ( is ( ic side )} ) "solid" "purple™ ) )
45 ( circle ( ic side ) "solid"™ "cyan" )

49 ( sgquare side "sclid"™ "purple" |

50 )

51 )

52

53 ( define ( image-2 side )

54 ( overlay

55 ( sgquare side "outline™ "red" )

56 ( rotate 45 ( square ( cc side )} "outline™ "red” ) )
57 ( square ( cc ( cc side } ) "ocutline™ "red" )

58 { rotate 45 ( sguare ( cc ( cec ( cc side ) ) ) "outline™ "red" ) )
55 )

&0 )

ol

62 ( define ( rgb-val ) ( random 256 )} )

63 { define ( rdm-color )

o4 ({ color ( rgb-val ) ( rgb-wval ) ( rgb-wal )

65 )

66 )

67

68 ( define ( Warholesgue-image-func side )

69

70 { define rdm-one ( rdm-color } )

71 { define rdm—-two ( rdm-color )} )

72 ({ overlay

73 ( circle ( ic {( 1s { ic side )} ) )} "solid"™ rdm-one )
74 ( rotate 45 ( square ( is ( ic side ) ) "solid" rdm—-two )} )
75 { circle ( ic side ) "so0lid" rdm-one )

76 ( square side "solid"™ rdm—-two )

77 )

78 )

79

80 ( define ( Warholesgque-image side )

81 ([ above

g2 { beside

83 ( Warholesgue—-image-func side )

g4 ( Warholesgue—-image—-func side )

85 )

geé { beside

87 { Warholesgue—-image—func side )

aa ( Warholesgue-image—func side )

29 )

90 )

gy
Task 4: Permutations of Randomly Colored Stacked Dots:

Demo:



> (-tile "Dark Green" "fﬁrquoiée" "Royal Blue" "Aqua" )

> ( tile "Medium Slate Blue" "Navy" "Ghost White" "Tomato" )

W

( dots—-permutations "red" "Ghost White" "Red"

00000

( dots-permutations "Orchid" "Wheat" "Sea Green"

000+ ©®

> ( dots-permutations "Light Steel Blue" "Indigo" "Plum"

ooO--Oo

( dots-permutations "Black" "Azure" "Cadet Blue"

©©e 0000

W
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#lang racket
( require Zhtdp/image )

( define ( tile cl c2 c3 c4d )
( overlay ( circle 15 "solid" cd )
( overlay ( circle 30 "solid" c3 )
( overlay ( circle 45 "solid" c2 )
( sgquare 100 "solid" cl )
)

)

( define ( dot-perm cl cZ c3 )
( overlay ( circle 15 "solid" cl )
( overlay ( circle 30 "solid" c2 )
( circle 45 "solid" c3 )

)
)

( define ( dots-permutations cl c2 c3 )
( beside ( dot-perm cl c2 c3 )
( beside ( dot-perm cl cZ c3 )
( beside ( dot-perm cl c3 c2 )
( beside ( dot-perm c2 cl c3 )
( beside ( dot-perm c2 c3 cl )

( beside ( dot-perm c3 cl c2 )

( dot-perm c3 c2 cl )



