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Your task is a series of three hand evaluations. You may show all of the steps, or only show the steps right before each
call to a one of the functions given (i.e., just before each recursive call or call to a helper function).
As you do the hand evaluations, be sure to use cut and paste. Particularly useful are the alt-shift-arrow key sequences
in DrScheme. Use alt-shift-right and alt-shift-left to select complete subexpressions and the copy and paste them as
you go from step to step.
Do not attempt this homework on pencil and paper, especially if you plan to show all of the steps.
The grade for this assignment replaces your lowest homework grade, but the highest grade given will be a check.
The sample solutions contain every step.
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1 Path-to-blue-eyes

A family-tree is either:

• ’unknown

• (make-ft name eye-color mom dad )
wherename andeye-color are symbols,
andmom anddad arefamily-trees.

(define-struct ft (name eye-color mom dad ))

;; path-to-blue-eyes : family-tree list-of-symbols or #f
;; finds the path to a blue eyed ancestor
(define(path-to-blue-eyes ft)

(cond
[(eq? ft ’unknown) #f]
[else
(if (eq? (ft-eye-color ft) ’blue)

’()
(let ([mom-path (path-to-blue-eyes (ft-mom ft))]

[dad-path (path-to-blue-eyes (ft-dad ft))])
(cond

[(and mom-path dad-path ) (cons ’mom mom-path )]
[(and mom-path (not dad-path )) (cons ’mom mom-path )]
[(and dad-path (not mom-path )) (cons ’dad dad-path )]
[else#f])))]))

(definetutu (make-ft ’emily ’brown ’unknown ’unknown))
(defineopa (make-ft ’bruce ’blue ’unknown ’unknown))
(definemom (make-ft ’alice ’green tutu opa))
(definedad (make-ft ’bill ’brown ’unknown ’unknown))
(defineme (make-ft ’ robby ’hazel mom dad ))

Hand evaluate:

(path-to-blue-eyes me)

Solution
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(path-to-blue-eyes
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown)))
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(cond
((eq?

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))
’unknown)
#f)

(else
(if (eq?

(ft-eye-color
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown)))
’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown)))))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
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((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))))
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(cond
(#f #f)
(else
(if (eq?

(ft-eye-color
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown)))
’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown)))))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))))
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(cond
(else
(if (eq?

(ft-eye-color
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown)))
’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown)))))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))))
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(if (eq?
(ft-eye-color

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown)))
’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown)))))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))
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(if (eq? ’hazel ’blue)
’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown)))))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))
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(if #f
’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown)))))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))
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(let ((mom-path
(path-to-blue-eyes

(ft-mom
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown)))))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(path-to-blue-eyes

(make-ft
’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))

12



(let ((mom-path
(cond
((eq?

(make-ft
’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

’unknown)
#f)

(else
(if (eq?

(ft-eye-color
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown)))

’blue)
’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft
’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown)))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
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(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(cond
(#f #f)
(else
(if (eq?

(ft-eye-color
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown)))

’blue)
’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft
’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown)))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(cond
(else
(if (eq?

(ft-eye-color
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown)))

’blue)
’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft
’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown)))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(if (eq?

(ft-eye-color
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown)))

’blue)
’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft
’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown)))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(if (eq? ’green ’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft
’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown)))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft
’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown)))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(path-to-blue-eyes (make-ft ’emily ’brown ’unknown ’unknown)))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft
’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(cond
((eq? (make-ft ’emily ’brown ’unknown ’unknown) ’unknown) #f)
(else
(if (eq?

(ft-eye-color (make-ft ’emily ’brown ’unknown ’unknown))
’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft ’emily ’brown ’unknown ’unknown))))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft ’emily ’brown ’unknown ’unknown)))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(cond
(#f #f)
(else
(if (eq?

(ft-eye-color (make-ft ’emily ’brown ’unknown ’unknown))
’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft ’emily ’brown ’unknown ’unknown))))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft ’emily ’brown ’unknown ’unknown)))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(cond
(else
(if (eq?

(ft-eye-color (make-ft ’emily ’brown ’unknown ’unknown))
’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft ’emily ’brown ’unknown ’unknown))))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft ’emily ’brown ’unknown ’unknown)))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(if (eq?
(ft-eye-color (make-ft ’emily ’brown ’unknown ’unknown))
’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft ’emily ’brown ’unknown ’unknown))))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft ’emily ’brown ’unknown ’unknown)))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(if (eq? ’brown ’blue)
’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft ’emily ’brown ’unknown ’unknown))))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft ’emily ’brown ’unknown ’unknown)))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))

25



(let ((mom-path
(let ((mom-path

(if #f
’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft ’emily ’brown ’unknown ’unknown))))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft ’emily ’brown ’unknown ’unknown)))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(let ((mom-path
(path-to-blue-eyes

(ft-mom (make-ft ’emily ’brown ’unknown ’unknown))))
(dad-path

(path-to-blue-eyes
(ft-dad (make-ft ’emily ’brown ’unknown ’unknown)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(let ((mom-path (path-to-blue-eyes ’unknown))
(dad-path

(path-to-blue-eyes
(ft-dad (make-ft ’emily ’brown ’unknown ’unknown)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(let ((mom-path
(cond
((eq? ’unknown ’unknown) #f)
(else
(if (eq? (ft-eye-color ’unknown) ’blue)

’()
(let ((mom-path

(path-to-blue-eyes (ft-mom ’unknown)))
(dad-path

(path-to-blue-eyes (ft-dad ’unknown))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path ))
(cons ’mom mom-path ))

((and dad-path (not mom-path ))
(cons ’dad dad-path ))

(else#f)))))))
(dad-path

(path-to-blue-eyes
(ft-dad (make-ft ’emily ’brown ’unknown ’unknown)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
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((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(let ((mom-path
(cond
(#t #f)
(else
(if (eq? (ft-eye-color ’unknown) ’blue)

’()
(let ((mom-path

(path-to-blue-eyes (ft-mom ’unknown)))
(dad-path

(path-to-blue-eyes (ft-dad ’unknown))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path ))
(cons ’mom mom-path ))

((and dad-path (not mom-path ))
(cons ’dad dad-path ))

(else#f)))))))
(dad-path

(path-to-blue-eyes
(ft-dad (make-ft ’emily ’brown ’unknown ’unknown)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
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((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(let ((mom-path #f)
(dad-path

(path-to-blue-eyes
(ft-dad (make-ft ’emily ’brown ’unknown ’unknown)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(let ((mom-path #f) (dad-path (path-to-blue-eyes ’unknown)))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(let ((mom-path #f) (dad-path #f))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(cond
((and #f #f) (cons ’mom #f))
((and #f (not #f)) (cons ’mom #f))
((and #f (not #f)) (cons ’dad #f))
(else#f)))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(cond
(#f (cons ’mom #f))
((and #f (not #f)) (cons ’mom #f))
((and #f (not #f)) (cons ’dad #f))
(else#f)))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(cond
((and #f (not #f)) (cons ’mom #f))
((and #f (not #f)) (cons ’dad #f))
(else#f)))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(cond
((and #f #t) (cons ’mom #f))
((and #f (not #f)) (cons ’dad #f))
(else#f)))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(cond
((and #f #t) (cons ’mom #f))
((and #f (not #f)) (cons ’dad #f))
(else#f)))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path

(cond
(#f (cons ’mom #f))
((and #f (not #f)) (cons ’dad #f))
(else#f)))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path (cond ((and #f (not #f)) (cons ’dad #f)) (else#f)))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path (cond ((and #f #t) (cons ’dad #f)) (else#f)))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path (cond (else#f)))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path #f)

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))

45



(let ((mom-path
(let ((mom-path #f)

(dad-path
(path-to-blue-eyes (make-ft ’bruce ’blue ’unknown ’unknown))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path #f)

(dad-path
(cond
((eq? (make-ft ’bruce ’blue ’unknown ’unknown) ’unknown) #f)
(else
(if (eq?

(ft-eye-color (make-ft ’bruce ’blue ’unknown ’unknown))
’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft ’bruce ’blue ’unknown ’unknown))))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft ’bruce ’blue ’unknown ’unknown)))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path #f)

(dad-path
(cond
(#f #f)
(else
(if (eq?

(ft-eye-color (make-ft ’bruce ’blue ’unknown ’unknown))
’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft ’bruce ’blue ’unknown ’unknown))))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft ’bruce ’blue ’unknown ’unknown)))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path #f)

(dad-path
(cond
(else
(if (eq?

(ft-eye-color (make-ft ’bruce ’blue ’unknown ’unknown))
’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom

(make-ft ’bruce ’blue ’unknown ’unknown))))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft ’bruce ’blue ’unknown ’unknown)))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path #f)

(dad-path
(if (eq?

(ft-eye-color (make-ft ’bruce ’blue ’unknown ’unknown))
’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom (make-ft ’bruce ’blue ’unknown ’unknown))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft ’bruce ’blue ’unknown ’unknown)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))

50



(let ((mom-path
(let ((mom-path #f)

(dad-path
(if (eq? ’blue ’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom (make-ft ’bruce ’blue ’unknown ’unknown))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft ’bruce ’blue ’unknown ’unknown)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(let ((mom-path #f) (dad-path ’()))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(cond
((and #f ’()) (cons ’mom #f))
((and #f (not ’())) (cons ’mom #f))
((and ’() (not #f)) (cons ’dad ’()))
(else#f)))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(cond
(#f (cons ’mom #f))
((and #f (not ’())) (cons ’mom #f))
((and ’() (not #f)) (cons ’dad ’()))
(else#f)))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(cond
((and #f (not ’())) (cons ’mom #f))
((and ’() (not #f)) (cons ’dad ’()))
(else#f)))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path
(cond
((and #f #f) (cons ’mom #f))
((and ’() (not #f)) (cons ’dad ’()))
(else#f)))

(dad-path
(path-to-blue-eyes

(ft-dad
(make-ft

’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path (cond ((and ’() (not #f)) (cons ’dad ’())) (else#f)))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))

57



(let ((mom-path (cond ((and ’() #t) (cons ’dad ’())) (else#f)))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path (cons ’dad ’()))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path (cons ’dad ’()))
(dad-path

(cond
((eq? (make-ft ’bill ’brown ’unknown ’unknown) ’unknown) #f)
(else
(if (eq?

(ft-eye-color (make-ft ’bill ’brown ’unknown ’unknown))
’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom (make-ft ’bill ’brown ’unknown ’unknown))))

(dad-path
(path-to-blue-eyes

(ft-dad (make-ft ’bill ’brown ’unknown ’unknown)))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path (cons ’dad ’()))
(dad-path

(cond
(#f #f)
(else
(if (eq?

(ft-eye-color (make-ft ’bill ’brown ’unknown ’unknown))
’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom (make-ft ’bill ’brown ’unknown ’unknown))))

(dad-path
(path-to-blue-eyes

(ft-dad (make-ft ’bill ’brown ’unknown ’unknown)))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path (cons ’dad ’()))
(dad-path

(cond
(else
(if (eq?

(ft-eye-color (make-ft ’bill ’brown ’unknown ’unknown))
’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom (make-ft ’bill ’brown ’unknown ’unknown))))

(dad-path
(path-to-blue-eyes

(ft-dad (make-ft ’bill ’brown ’unknown ’unknown)))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path (cons ’dad ’()))
(dad-path

(if (eq? (ft-eye-color (make-ft ’bill ’brown ’unknown ’unknown)) ’blue)
’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom (make-ft ’bill ’brown ’unknown ’unknown))))

(dad-path
(path-to-blue-eyes

(ft-dad (make-ft ’bill ’brown ’unknown ’unknown)))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path (cons ’dad ’()))
(dad-path

(if (eq? ’brown ’blue)
’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom (make-ft ’bill ’brown ’unknown ’unknown))))

(dad-path
(path-to-blue-eyes

(ft-dad (make-ft ’bill ’brown ’unknown ’unknown)))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path (cons ’dad ’()))
(dad-path

(if #f
’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom (make-ft ’bill ’brown ’unknown ’unknown))))

(dad-path
(path-to-blue-eyes

(ft-dad (make-ft ’bill ’brown ’unknown ’unknown)))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path (cons ’dad ’()))
(dad-path

(let ((mom-path
(path-to-blue-eyes

(ft-mom (make-ft ’bill ’brown ’unknown ’unknown))))
(dad-path

(path-to-blue-eyes
(ft-dad (make-ft ’bill ’brown ’unknown ’unknown)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path (cons ’dad ’()))
(dad-path

(let ((mom-path (path-to-blue-eyes ’unknown))
(dad-path

(path-to-blue-eyes
(ft-dad (make-ft ’bill ’brown ’unknown ’unknown)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path (cons ’dad ’()))
(dad-path

(let ((mom-path #f)
(dad-path

(path-to-blue-eyes
(ft-dad (make-ft ’bill ’brown ’unknown ’unknown)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path (cons ’dad ’()))
(dad-path

(let ((mom-path #f) (dad-path #f))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path (cons ’dad ’()))
(dad-path

(cond
((and #f #f) (cons ’mom #f))
((and #t (not #f)) (cons ’mom #f))
((and #f (not #f)) (cons ’dad #f))
(else#f))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(let ((mom-path (cons ’dad ’())) (dad-path #f))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))
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(cond
((and (cons ’dad ’()) #f) (cons ’mom (cons ’dad ’())))
((and (cons ’dad ’()) (not #f)) (cons ’mom (cons ’dad ’())))
((and #f (not (cons ’dad ’()))) (cons ’dad #f))
(else#f))
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(cond
(#f (cons ’mom (cons ’dad ’())))
((and (cons ’dad ’()) (not #f)) (cons ’mom (cons ’dad ’())))
((and #f (not (cons ’dad ’()))) (cons ’dad #f))
(else#f))
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(cond
((and (cons ’dad ’()) (not #f)) (cons ’mom (cons ’dad ’())))
((and #f (not (cons ’dad ’()))) (cons ’dad #f))
(else#f))
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(cond
((and (cons ’dad ’()) #t) (cons ’mom (cons ’dad ’())))
((and #f (not (cons ’dad ’()))) (cons ’dad #f))
(else#f))
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(cond
(#t (cons ’mom (cons ’dad ’())))
((and #f (not (cons ’dad ’()))) (cons ’dad #f))
(else#f))

76



(cons ’mom (cons ’dad ’()))
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2 Union-nodup

(let ((mom-path (cons ’dad ’()))
(dad-path

(let ((mom-path (path-to-blue-eyes ’unknown))
(dad-path

(path-to-blue-eyes
(ft-dad (make-ft ’bill ’brown ’unknown ’unknown)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))

Hand Evaluate:

(let ((mom-path (cons ’dad ’()))
(dad-path

(let ((mom-path #f)
(dad-path

(path-to-blue-eyes
(ft-dad (make-ft ’bill ’brown ’unknown ’unknown)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))

Solution
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(cond
((null? (cons 2 (cons 3 ’()))) (cons 1 (cons 2 ’())))
(else
(let ((un (union-nodup (cdr (cons 2 (cons 3 ’()))) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))))
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(cond
(#f (cons 1 (cons 2 ’())))
(else
(let ((un (union-nodup (cdr (cons 2 (cons 3 ’()))) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))))
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(cond
(else
(let ((un (union-nodup (cdr (cons 2 (cons 3 ’()))) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))))

81



(let ((un (union-nodup (cdr (cons 2 (cons 3 ’()))) (cons 1 (cons 2 ’())))))
(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)

un
(cons (car (cons 2 (cons 3 ’()))) un)))

82



(let ((un (union-nodup (cons 3 ’()) (cons 1 (cons 2 ’())))))
(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)

un
(cons (car (cons 2 (cons 3 ’()))) un)))

83



(let ((un
(cond
((null? (cons 3 ’())) (cons 1 (cons 2 ’())))
(else
(let ((un (union-nodup (cdr (cons 3 ’())) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car (cons 3 ’())) un)
un
(cons (car (cons 3 ’())) un)))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

84



(let ((un
(cond
(#f (cons 1 (cons 2 ’())))
(else
(let ((un (union-nodup (cdr (cons 3 ’())) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car (cons 3 ’())) un)
un
(cons (car (cons 3 ’())) un)))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

85



(let ((un
(cond
(else
(let ((un (union-nodup (cdr (cons 3 ’())) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car (cons 3 ’())) un)
un
(cons (car (cons 3 ’())) un)))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

86



(let ((un
(let ((un (union-nodup (cdr (cons 3 ’())) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car (cons 3 ’())) un)
un
(cons (car (cons 3 ’())) un)))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

87



(let ((un
(let ((un (union-nodup ’() (cons 1 (cons 2 ’())))))

(if (number-in-set? (car (cons 3 ’())) un)
un
(cons (car (cons 3 ’())) un)))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

88



(let ((un
(let ((un

(cond
((null? ’()) (cons 1 (cons 2 ’())))
(else
(let ((un (union-nodup (cdr ’()) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car ’()) un)
un
(cons (car ’()) un)))))))

(if (number-in-set? (car (cons 3 ’())) un)
un
(cons (car (cons 3 ’())) un)))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

89



(let ((un
(let ((un

(cond
(#t (cons 1 (cons 2 ’())))
(else
(let ((un (union-nodup (cdr ’()) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car ’()) un)
un
(cons (car ’()) un)))))))

(if (number-in-set? (car (cons 3 ’())) un)
un
(cons (car (cons 3 ’())) un)))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

90



(let ((un
(let ((un (cons 1 (cons 2 ’()))))

(if (number-in-set? (car (cons 3 ’())) un)
un
(cons (car (cons 3 ’())) un)))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

91



(let ((un
(if (number-in-set? (car (cons 3 ’())) (cons 1 (cons 2 ’())))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

92



(let ((un
(if (number-in-set? 3 (cons 1 (cons 2 ’())))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

93



(let ((un
(if (cond

((null? (cons 1 (cons 2 ’()))) #f)
(else
(or (= 3 (car (cons 1 (cons 2 ’()))))

(number-in-set? 3 (cdr (cons 1 (cons 2 ’())))))))
(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

94



(let ((un
(if (cond

(#f #f)
(else
(or (= 3 (car (cons 1 (cons 2 ’()))))

(number-in-set? 3 (cdr (cons 1 (cons 2 ’())))))))
(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

95



(let ((un
(if (cond

(else
(or (= 3 (car (cons 1 (cons 2 ’()))))

(number-in-set? 3 (cdr (cons 1 (cons 2 ’())))))))
(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

96



(let ((un
(if (or (= 3 (car (cons 1 (cons 2 ’()))))

(number-in-set? 3 (cdr (cons 1 (cons 2 ’())))))
(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

97



(let ((un
(if (or (= 3 1) (number-in-set? 3 (cdr (cons 1 (cons 2 ’())))))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

98



(let ((un
(if (or #f (number-in-set? 3 (cdr (cons 1 (cons 2 ’())))))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

99



(let ((un
(if (number-in-set? 3 (cdr (cons 1 (cons 2 ’()))))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

100



(let ((un
(if (number-in-set? 3 (cons 2 ’()))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

101



(let ((un
(if (cond

((null? (cons 2 ’())) #f)
(else
(or (= 3 (car (cons 2 ’())))

(number-in-set? 3 (cdr (cons 2 ’()))))))
(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

102



(let ((un
(if (cond

(#f #f)
(else
(or (= 3 (car (cons 2 ’())))

(number-in-set? 3 (cdr (cons 2 ’()))))))
(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

103



(let ((un
(if (cond

(else
(or (= 3 (car (cons 2 ’())))

(number-in-set? 3 (cdr (cons 2 ’()))))))
(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

104



(let ((un
(if (or (= 3 (car (cons 2 ’()))) (number-in-set? 3 (cdr (cons 2 ’()))))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

105



(let ((un
(if (or (= 3 2) (number-in-set? 3 (cdr (cons 2 ’()))))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

106



(let ((un
(if (or #f (number-in-set? 3 (cdr (cons 2 ’()))))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

107



(let ((un
(if (number-in-set? 3 (cdr (cons 2 ’())))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

108



(let ((un
(if (number-in-set? 3 ’())

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

109



(let ((un
(if (cond

((null? ’()) #f)
(else(or (= 3 (car ’())) (number-in-set? 3 (cdr ’())))))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

110



(let ((un
(if (cond

(#t #f)
(else(or (= 3 (car ’())) (number-in-set? 3 (cdr ’())))))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

111



(let ((un
(if #f

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

112



(let ((un (cons (car (cons 3 ’())) (cons 1 (cons 2 ’())))))
(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)

un
(cons (car (cons 2 (cons 3 ’()))) un)))

113



(let ((un (cons 3 (cons 1 (cons 2 ’())))))
(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)

un
(cons (car (cons 2 (cons 3 ’()))) un)))

114



(if (number-in-set? (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’()))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

115



(if (number-in-set? 2 (cons 3 (cons 1 (cons 2 ’()))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

116



(if (cond
((null? (cons 3 (cons 1 (cons 2 ’())))) #f)
(else
(or (= 2 (car (cons 3 (cons 1 (cons 2 ’())))))

(number-in-set? 2 (cdr (cons 3 (cons 1 (cons 2 ’()))))))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

117



(if (cond
(#f #f)
(else
(or (= 2 (car (cons 3 (cons 1 (cons 2 ’())))))

(number-in-set? 2 (cdr (cons 3 (cons 1 (cons 2 ’()))))))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

118



(if (cond
(else
(or (= 2 (car (cons 3 (cons 1 (cons 2 ’())))))

(number-in-set? 2 (cdr (cons 3 (cons 1 (cons 2 ’()))))))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

119



(if (or (= 2 (car (cons 3 (cons 1 (cons 2 ’())))))
(number-in-set? 2 (cdr (cons 3 (cons 1 (cons 2 ’()))))))

(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

120



(if (or (= 2 3) (number-in-set? 2 (cdr (cons 3 (cons 1 (cons 2 ’()))))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

121



(if (or #f (number-in-set? 2 (cdr (cons 3 (cons 1 (cons 2 ’()))))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

122



(if (number-in-set? 2 (cdr (cons 3 (cons 1 (cons 2 ’())))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

123



(if (number-in-set? 2 (cons 1 (cons 2 ’())))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

124



(if (number-in-set? 2 (cons 1 (cons 2 ’())))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

125



(if (cond
((null? (cons 1 (cons 2 ’()))) #f)
(else
(or (= 2 (car (cons 1 (cons 2 ’()))))

(number-in-set? 2 (cdr (cons 1 (cons 2 ’())))))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

126



(if (cond
(#f #f)
(else
(or (= 2 (car (cons 1 (cons 2 ’()))))

(number-in-set? 2 (cdr (cons 1 (cons 2 ’())))))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

127



(if (cond
(else
(or (= 2 (car (cons 1 (cons 2 ’()))))

(number-in-set? 2 (cdr (cons 1 (cons 2 ’())))))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

128



(if (or (= 2 (car (cons 1 (cons 2 ’()))))
(number-in-set? 2 (cdr (cons 1 (cons 2 ’())))))

(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

129



(if (or (= 2 1) (number-in-set? 2 (cdr (cons 1 (cons 2 ’())))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

130



(if (or #f (number-in-set? 2 (cdr (cons 1 (cons 2 ’())))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

131



(if (number-in-set? 2 (cdr (cons 1 (cons 2 ’()))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

132



(if (number-in-set? 2 (cons 2 ’()))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

133



(if (cond
((null? (cons 2 ’())) #f)
(else
(or (= 2 (car (cons 2 ’()))) (number-in-set? 2 (cdr (cons 2 ’()))))))

(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

134



(if (cond
(#f #f)
(else
(or (= 2 (car (cons 2 ’()))) (number-in-set? 2 (cdr (cons 2 ’()))))))

(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

135



(if (cond
(else
(or (= 2 (car (cons 2 ’()))) (number-in-set? 2 (cdr (cons 2 ’()))))))

(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

136



(if (or (= 2 (car (cons 2 ’()))) (number-in-set? 2 (cdr (cons 2 ’()))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

137



(if (or (= 2 2) (number-in-set? 2 (cdr (cons 2 ’()))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

138



(if (or #t (number-in-set? 2 (cdr (cons 2 ’()))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

139



(if #t
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

140



(cons 3 (cons 1 (cons 2 ’())))

141



3 Union-sort

(let ((mom-path (cons ’dad ’()))
(dad-path

(path-to-blue-eyes
(ft-dad

(make-ft
’ robby
’hazel
(make-ft

’alice
’green
(make-ft ’emily ’brown ’unknown ’unknown)
(make-ft ’bruce ’blue ’unknown ’unknown))

(make-ft ’bill ’brown ’unknown ’unknown))))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))

Hand Evaluate:

(let ((mom-path (cons ’dad ’()))
(dad-path

(cond
((eq? (make-ft ’bill ’brown ’unknown ’unknown) ’unknown) #f)
(else
(if (eq?

(ft-eye-color (make-ft ’bill ’brown ’unknown ’unknown))
’blue)

’()
(let ((mom-path

(path-to-blue-eyes
(ft-mom (make-ft ’bill ’brown ’unknown ’unknown))))

(dad-path
(path-to-blue-eyes

(ft-dad (make-ft ’bill ’brown ’unknown ’unknown)))))
(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f))))))))

(cond
((and mom-path dad-path ) (cons ’mom mom-path ))
((and mom-path (not dad-path )) (cons ’mom mom-path ))
((and dad-path (not mom-path )) (cons ’dad dad-path ))
(else#f)))

Solution

142



(cond
((null? (cons 2 (cons 3 ’()))) (cons 1 (cons 2 ’())))
(else
(let ((un (union-nodup (cdr (cons 2 (cons 3 ’()))) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))))

143



(cond
(#f (cons 1 (cons 2 ’())))
(else
(let ((un (union-nodup (cdr (cons 2 (cons 3 ’()))) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))))

144



(cond
(else
(let ((un (union-nodup (cdr (cons 2 (cons 3 ’()))) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))))

145



(let ((un (union-nodup (cdr (cons 2 (cons 3 ’()))) (cons 1 (cons 2 ’())))))
(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)

un
(cons (car (cons 2 (cons 3 ’()))) un)))

146



(let ((un (union-nodup (cons 3 ’()) (cons 1 (cons 2 ’())))))
(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)

un
(cons (car (cons 2 (cons 3 ’()))) un)))

147



(let ((un
(cond
((null? (cons 3 ’())) (cons 1 (cons 2 ’())))
(else
(let ((un (union-nodup (cdr (cons 3 ’())) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car (cons 3 ’())) un)
un
(cons (car (cons 3 ’())) un)))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

148



(let ((un
(cond
(#f (cons 1 (cons 2 ’())))
(else
(let ((un (union-nodup (cdr (cons 3 ’())) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car (cons 3 ’())) un)
un
(cons (car (cons 3 ’())) un)))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

149



(let ((un
(cond
(else
(let ((un (union-nodup (cdr (cons 3 ’())) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car (cons 3 ’())) un)
un
(cons (car (cons 3 ’())) un)))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

150



(let ((un
(let ((un (union-nodup (cdr (cons 3 ’())) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car (cons 3 ’())) un)
un
(cons (car (cons 3 ’())) un)))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

151



(let ((un
(let ((un (union-nodup ’() (cons 1 (cons 2 ’())))))

(if (number-in-set? (car (cons 3 ’())) un)
un
(cons (car (cons 3 ’())) un)))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

152



(let ((un
(let ((un

(cond
((null? ’()) (cons 1 (cons 2 ’())))
(else
(let ((un (union-nodup (cdr ’()) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car ’()) un)
un
(cons (car ’()) un)))))))

(if (number-in-set? (car (cons 3 ’())) un)
un
(cons (car (cons 3 ’())) un)))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

153



(let ((un
(let ((un

(cond
(#t (cons 1 (cons 2 ’())))
(else
(let ((un (union-nodup (cdr ’()) (cons 1 (cons 2 ’())))))

(if (number-in-set? (car ’()) un)
un
(cons (car ’()) un)))))))

(if (number-in-set? (car (cons 3 ’())) un)
un
(cons (car (cons 3 ’())) un)))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

154



(let ((un
(let ((un (cons 1 (cons 2 ’()))))

(if (number-in-set? (car (cons 3 ’())) un)
un
(cons (car (cons 3 ’())) un)))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

155



(let ((un
(if (number-in-set? (car (cons 3 ’())) (cons 1 (cons 2 ’())))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

156



(let ((un
(if (number-in-set? 3 (cons 1 (cons 2 ’())))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

157



(let ((un
(if (cond

((null? (cons 1 (cons 2 ’()))) #f)
(else
(or (= 3 (car (cons 1 (cons 2 ’()))))

(number-in-set? 3 (cdr (cons 1 (cons 2 ’())))))))
(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

158



(let ((un
(if (cond

(#f #f)
(else
(or (= 3 (car (cons 1 (cons 2 ’()))))

(number-in-set? 3 (cdr (cons 1 (cons 2 ’())))))))
(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

159



(let ((un
(if (cond

(else
(or (= 3 (car (cons 1 (cons 2 ’()))))

(number-in-set? 3 (cdr (cons 1 (cons 2 ’())))))))
(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

160



(let ((un
(if (or (= 3 (car (cons 1 (cons 2 ’()))))

(number-in-set? 3 (cdr (cons 1 (cons 2 ’())))))
(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

161



(let ((un
(if (or (= 3 1) (number-in-set? 3 (cdr (cons 1 (cons 2 ’())))))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

162



(let ((un
(if (or #f (number-in-set? 3 (cdr (cons 1 (cons 2 ’())))))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

163



(let ((un
(if (number-in-set? 3 (cdr (cons 1 (cons 2 ’()))))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

164



(let ((un
(if (number-in-set? 3 (cons 2 ’()))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

165



(let ((un
(if (cond

((null? (cons 2 ’())) #f)
(else
(or (= 3 (car (cons 2 ’())))

(number-in-set? 3 (cdr (cons 2 ’()))))))
(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

166



(let ((un
(if (cond

(#f #f)
(else
(or (= 3 (car (cons 2 ’())))

(number-in-set? 3 (cdr (cons 2 ’()))))))
(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

167



(let ((un
(if (cond

(else
(or (= 3 (car (cons 2 ’())))

(number-in-set? 3 (cdr (cons 2 ’()))))))
(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

168



(let ((un
(if (or (= 3 (car (cons 2 ’()))) (number-in-set? 3 (cdr (cons 2 ’()))))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

169



(let ((un
(if (or (= 3 2) (number-in-set? 3 (cdr (cons 2 ’()))))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

170



(let ((un
(if (or #f (number-in-set? 3 (cdr (cons 2 ’()))))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

171



(let ((un
(if (number-in-set? 3 (cdr (cons 2 ’())))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

172



(let ((un
(if (number-in-set? 3 ’())

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

173



(let ((un
(if (cond

((null? ’()) #f)
(else(or (= 3 (car ’())) (number-in-set? 3 (cdr ’())))))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

174



(let ((un
(if (cond

(#t #f)
(else(or (= 3 (car ’())) (number-in-set? 3 (cdr ’())))))

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

175



(let ((un
(if #f

(cons 1 (cons 2 ’()))
(cons (car (cons 3 ’())) (cons 1 (cons 2 ’()))))))

(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)
un
(cons (car (cons 2 (cons 3 ’()))) un)))

176



(let ((un (cons (car (cons 3 ’())) (cons 1 (cons 2 ’())))))
(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)

un
(cons (car (cons 2 (cons 3 ’()))) un)))

177



(let ((un (cons 3 (cons 1 (cons 2 ’())))))
(if (number-in-set? (car (cons 2 (cons 3 ’()))) un)

un
(cons (car (cons 2 (cons 3 ’()))) un)))

178



(if (number-in-set? (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’()))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

179



(if (number-in-set? 2 (cons 3 (cons 1 (cons 2 ’()))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

180



(if (cond
((null? (cons 3 (cons 1 (cons 2 ’())))) #f)
(else
(or (= 2 (car (cons 3 (cons 1 (cons 2 ’())))))

(number-in-set? 2 (cdr (cons 3 (cons 1 (cons 2 ’()))))))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

181



(if (cond
(#f #f)
(else
(or (= 2 (car (cons 3 (cons 1 (cons 2 ’())))))

(number-in-set? 2 (cdr (cons 3 (cons 1 (cons 2 ’()))))))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

182



(if (cond
(else
(or (= 2 (car (cons 3 (cons 1 (cons 2 ’())))))

(number-in-set? 2 (cdr (cons 3 (cons 1 (cons 2 ’()))))))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

183



(if (or (= 2 (car (cons 3 (cons 1 (cons 2 ’())))))
(number-in-set? 2 (cdr (cons 3 (cons 1 (cons 2 ’()))))))

(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

184



(if (or (= 2 3) (number-in-set? 2 (cdr (cons 3 (cons 1 (cons 2 ’()))))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

185



(if (or #f (number-in-set? 2 (cdr (cons 3 (cons 1 (cons 2 ’()))))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

186



(if (number-in-set? 2 (cdr (cons 3 (cons 1 (cons 2 ’())))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

187



(if (number-in-set? 2 (cons 1 (cons 2 ’())))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

188



(if (number-in-set? 2 (cons 1 (cons 2 ’())))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

189



(if (cond
((null? (cons 1 (cons 2 ’()))) #f)
(else
(or (= 2 (car (cons 1 (cons 2 ’()))))

(number-in-set? 2 (cdr (cons 1 (cons 2 ’())))))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

190



(if (cond
(#f #f)
(else
(or (= 2 (car (cons 1 (cons 2 ’()))))

(number-in-set? 2 (cdr (cons 1 (cons 2 ’())))))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

191



(if (cond
(else
(or (= 2 (car (cons 1 (cons 2 ’()))))

(number-in-set? 2 (cdr (cons 1 (cons 2 ’())))))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

192



(if (or (= 2 (car (cons 1 (cons 2 ’()))))
(number-in-set? 2 (cdr (cons 1 (cons 2 ’())))))

(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

193



(if (or (= 2 1) (number-in-set? 2 (cdr (cons 1 (cons 2 ’())))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

194



(if (or #f (number-in-set? 2 (cdr (cons 1 (cons 2 ’())))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

195



(if (number-in-set? 2 (cdr (cons 1 (cons 2 ’()))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

196



(if (number-in-set? 2 (cons 2 ’()))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

197



(if (cond
((null? (cons 2 ’())) #f)
(else
(or (= 2 (car (cons 2 ’()))) (number-in-set? 2 (cdr (cons 2 ’()))))))

(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

198



(if (cond
(#f #f)
(else
(or (= 2 (car (cons 2 ’()))) (number-in-set? 2 (cdr (cons 2 ’()))))))

(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

199



(if (cond
(else
(or (= 2 (car (cons 2 ’()))) (number-in-set? 2 (cdr (cons 2 ’()))))))

(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

200



(if (or (= 2 (car (cons 2 ’()))) (number-in-set? 2 (cdr (cons 2 ’()))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

201



(if (or (= 2 2) (number-in-set? 2 (cdr (cons 2 ’()))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

202



(if (or #t (number-in-set? 2 (cdr (cons 2 ’()))))
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

203



(if #t
(cons 3 (cons 1 (cons 2 ’())))
(cons (car (cons 2 (cons 3 ’()))) (cons 3 (cons 1 (cons 2 ’())))))

204



(cons 3 (cons 1 (cons 2 ’())))

205


