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Racket Assignment #2: Interactions, Definitions, Applications 
 

Abstract 

This assignment will help me hone my foundational abilities in the Racket programming language. I will 

be performing a range of interactions, coming up with function definitions, and advance my ability to solve 

problems. In addition to these, it will also help me in practicing how to reuse code efficiently.  

 

Task 1: Interactions – Scrap of Tin  
 

Arithmetic Expressions 
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Solving a Simple Problem (Area of Scrap) 
 

 
 
Rendering an Image of the Problem Situation 
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Task 2: Definitions – Inscribing/Circumscribing Circles/Squares 
 
Demos 
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The Code 
 
#lang racket 
( require 2htdp/image ) 
 
( define ( cs radius ) 
   ( * radius 2 ) 
) 
 
( define ( cc side-length ) 
   ( / ( * side-length ( sqrt 2 ) ) 2 ) 
) 
 
( define ( ic side-length ) 
   ( / side-length 2 ) 
) 
 
( define ( is radius ) 
   ( * radius ( sqrt 2 ) ) 
) 
 
( define ( cs-demo radius ) 
   ( define the-square ( square (cs radius) "solid" "purple" ) ) 
   ( define the-circle ( circle radius "solid" "blue" ) ) 
   ( overlay the-circle the-square ) 
) 
 
( define ( cc-demo side-length ) 
   ( define the-circle ( circle (cc side-length) "solid" "purple" ) ) 
   ( define the-square ( square side-length "solid" "blue" ) ) 
   ( overlay the-square the-circle ) 
) 
 
( define ( ic-demo side-length ) 
   ( define the-circle ( circle (ic side-length) "solid" "purple" ) ) 
   ( define the-square ( square side-length "solid" "blue" ) ) 
   ( overlay the-circle the-square ) 
) 
 
( define ( is-demo radius ) 
   ( define the-square ( square (is radius) "solid" "purple" ) ) 
   ( define the-circle ( circle radius "solid" "blue" ) ) 
   ( overlay the-square the-circle ) 
) 
 
 
 
 
 
 
  



CSC344 Assignment 2 Mhan Hein Khant 

 2/21/2023  page 6 

Task 3: Inscribing/Circumscribing Images 
 
Demos 
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The Code 
 
( define ( image-1 side-length ) 
   ( overlay ( rotate 45 ( ic-demo ( is ( ic side-length ) ) ) ) ( ic-
demo side-length ) ) 
) 
 
( define ( image-2 side-length ) 
   ( define squareA ( square side-length "outline" "red" ) ) 
   ( define B ( is ( ic side-length ) ) ) 
   ( define squareB ( rotate 45 ( square B "outline" "red" ) ) ) 
   ( define C ( is ( ic B ) ) ) 
   ( define squareC ( square C "outline" "red" ) ) 
   ( define D ( is ( ic C ) ) ) 
   ( define squareD ( rotate 45 ( square D "outline" "red" ) ) ) 
   ( overlay squareA squareB squareC squareD ) 
) 
 
 
( define ( warholesque-image side-length ) 
 
   ( define ( BG side-length ) 
      ( square side-length "solid" "black") 
   ) 
 
   ( define sideLength2 
      ( - side-length 4 ) 
   ) 
    
   ( define pieceSide 
      ( / sideLength2 2 ) 
   ) 
 
   ( define pieceSide2 
      ( - pieceSide 4 ) 
   ) 
 
   ( define ( rgb ) ( random 0 256 ) ) 
   ( define ( rc ) ( color ( rgb ) ( rgb ) ( rgb ) ) ) 
 
   ( define squareC1 ( rc ) ) 
   ( define circleC1 ( rc ) ) 
   ( define squareC2 ( rc ) ) 
   ( define circleC2 ( rc ) ) 
   ( define squareC3 ( rc ) ) 
   ( define circleC3 ( rc ) ) 
   ( define squareC4 ( rc ) ) 
   ( define circleC4 ( rc ) ) 
 
    
   ( define ( subPiece1 pieceSide ) 
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      ( define the-circle ( circle (ic pieceSide) "solid" squareC1 ) ) 
      ( define the-square ( square pieceSide "solid" circleC1 ) ) 
      ( overlay the-circle the-square ) 
   ) 
 
   ( define ( piece1 pieceSide pieceSide2) 
      ( define the-border ( square pieceSide "solid" "black" ) ) 
      ( overlay ( rotate 45 ( subPiece1 ( is ( ic pieceSide2 ) ) ) ) ( 
subPiece1 pieceSide2 ) the-border ) 
   ) 
    
 
   ( define ( subPiece2 pieceSide ) 
      ( define the-circle ( circle (ic pieceSide) "solid" squareC2 ) ) 
      ( define the-square ( square pieceSide "solid" circleC2 ) ) 
      ( overlay the-circle the-square ) 
   ) 
 
   ( define ( piece2 pieceSide pieceSide2) 
      ( define the-border ( square pieceSide "solid" "black" ) ) 
      ( overlay ( rotate 45 ( subPiece2 ( is ( ic pieceSide2 ) ) ) ) ( 
subPiece2 pieceSide2 ) the-border ) 
   ) 
    
 
   ( define ( subPiece3 pieceSide ) 
      ( define the-circle ( circle (ic pieceSide) "solid" squareC3 ) ) 
      ( define the-square ( square pieceSide "solid" circleC3 ) ) 
      ( overlay the-circle the-square ) 
   ) 
 
   ( define ( piece3 pieceSide pieceSide2 ) 
      ( define the-border ( square pieceSide "solid" "black" ) ) 
      ( overlay ( rotate 45 ( subPiece3 ( is ( ic pieceSide2 ) ) ) ) ( 
subPiece3 pieceSide2 ) the-border ) 
   ) 
 
   `z 
   ( define ( subPiece4 pieceSide ) 
      ( define the-circle ( circle (ic pieceSide) "solid" squareC4 ) ) 
      ( define the-square ( square pieceSide "solid" circleC4 ) ) 
      ( overlay the-circle the-square ) 
   ) 
 
   ( define ( piece4 pieceSide pieceSide2 ) 
      ( define the-border ( square pieceSide "solid" "black" ) ) 
      ( overlay ( rotate 45 ( subPiece4 ( is ( ic pieceSide2 ) ) ) ) ( 
subPiece4 pieceSide2 ) the-border ) 
   ) 
 
   ( overlay ( above ( beside ( piece1 pieceSide pieceSide2 ) ( piece2 
pieceSide pieceSide2 ) ) 
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           ( beside ( piece3 pieceSide pieceSide2 ) ( piece4 pieceSide 
pieceSide2 ) ) 
           ) (BG side-length ) 
             )    
) 
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Task 4: Permutations of Randomly Colored Stacked Dots 
 
Demos 
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The Code 
 
#lang racket 
( require 2htdp/image ) 
 
( define side 100 ) 
 
( define d1 90 ) 
( define d2 60 ) 
( define d3 30 ) 
 
( define r1 ( / d1 2 ) ) 
( define r2 ( / d2 2 ) ) 
( define r3 ( / d3 2 ) ) 
 
( define ( tile color1 color2 color3 color4 ) 
   ( define squ1 ( square side "solid" color1 ) ) 
   ( define cir1 ( circle r1 "solid" color2 ) ) 
   ( define cir2 ( circle r2 "solid" color3 ) ) 
   ( define cir3 ( circle r3 "solid" color4 ) ) 
   ( overlay cir3 cir2 cir1 squ1 ) 
) 
 
 
 
( define ( dots-permutations color1 color2 color3 ) 
   ( define ( target1 color1 color2 color3 ) 
      ( define cir1 ( circle r1 "solid" color1 ) ) 
      ( define cir2 ( circle r2 "solid" color2 ) ) 
      ( define cir3 ( circle r3 "solid" color3 ) ) 
      ( overlay cir3 cir2 cir1 ) 
   ) 
   ( define ( target2 color1 color2 color3 ) 
      ( define cir1 ( circle r1 "solid" color1 ) ) 
      ( define cir2 ( circle r2 "solid" color3 ) ) 
      ( define cir3 ( circle r3 "solid" color2 ) ) 
      ( overlay cir3 cir2 cir1 ) 
   ) 
   ( define ( target3 color1 color2 color3 ) 
      ( define cir1 ( circle r1 "solid" color2 ) ) 
      ( define cir2 ( circle r2 "solid" color1 ) ) 
      ( define cir3 ( circle r3 "solid" color3 ) ) 
      ( overlay cir3 cir2 cir1 ) 
   ) 
   ( define ( target4 color1 color2 color3 ) 
      ( define cir1 ( circle r1 "solid" color2 ) ) 
      ( define cir2 ( circle r2 "solid" color3 ) ) 
      ( define cir3 ( circle r3 "solid" color1 ) ) 
      ( overlay cir3 cir2 cir1 ) 
   ) 
   ( define ( target5 color1 color2 color3 ) 
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      ( define cir1 ( circle r1 "solid" color3 ) ) 
      ( define cir2 ( circle r2 "solid" color2 ) ) 
      ( define cir3 ( circle r3 "solid" color1 ) ) 
      ( overlay cir3 cir2 cir1 ) 
   ) 
   ( define ( target6 color1 color2 color3 ) 
      ( define cir1 ( circle r1 "solid" color3 ) ) 
      ( define cir2 ( circle r2 "solid" color1 ) ) 
      ( define cir3 ( circle r3 "solid" color2 ) ) 
      ( overlay cir3 cir2 cir1 ) 
   ) 
 
   ( define gap ( square 10 "solid" "white" ) ) 
 
   ( beside gap ( target1 color1 color2 color3 ) 
            gap ( target2 color1 color2 color3 ) 
            gap ( target3 color1 color2 color3 ) 
            gap ( target4 color1 color2 color3 ) 
            gap ( target5 color1 color2 color3 ) 
            gap ( target6 color1 color2 color3 ) ) 
) 


