Graphs

a node is:
(make-node symbol list-of-symbols)

a graph is either
empty
(cons node graph)
(define-struct node (nane nei ghbors))

(defi ne a-graph

(l'tst (nmake-node "a (list '"Db))
(make-node "b (list 'd 'e))
(make-node 'c (list "e "))
(make-node 'd (list 'Q))
(make-node 'e (list 'Q))
(make-node 'f (list 'Q))
(make-node 'g enpty)))



Graphs

; find-path : graph symbol symbol -> (listof symbol) or false
(define (find-path graph origin dest)
(cond
[ (synbol =? origin dest) (list dest)]
[ el se
(maybe-cons origin
(find-path/list
graph
(nei ghbors graph origin)
dest))]))



Graphs

;; find-path/list : graph (listof symbol) symbol
;; -> (listof symbol) or false
(define (find-path/list graph origins dest)
(cond
[ (enpty? origins) fal se]
[ el se
( pi ck-one
(find-path graph
(first origins)
dest)
(find-path/list graph
(rest origins)

dest))]))



Graphs

;; heighbors : graph symbol -> (listof symbol)
(define (neighbors graph s)
(foldl (lanmbda (x sofar)
(cond
[ (synbol =? s (node-nane X))
(node- nei ghbors x) |
el se sofar]))
fal se

graph))



Graphs

;; maybe-cons : symbol ((listof symbol) or false)
;; -> list-of-symbol or false
(define (maybe-cons a Db)
(cond
[ (bool ean? b) D]

[else (cons a b)]))

;» pick-one : ((listof symbol) or false) ((listof symbol) or false)
;; -> (listof symbol) or false
(define (pick-one a b)
(cond
[ (bool ean? a) D]

[else a]))



(find a-graph "b 'g) =>



(find a-graph 'Db

'g) => (maybe-cons

'b
(find/ 11 st
a- graph
(nei ghbors
a- graph
' b)
'9))



<= (maybe-cons
'b
(find/ 11 st
a- graph
(nei ghbors
a- graph
' b)
'9))



( maybe- cons
"b
(find/list

a- graph
(d e)
'9))

<= (maybe-cons
'b
(find/ 11 st
a- graph
(nei ghbors
a- graph
' b)
'9))



( maybe- cons
"b
(find/ 11 st
a- graph
(d e)
'9))

10



( maybe- cons
"b
(find/list

a- graph
(d e)
'9))

=> (maybe-cons
'b
( pi ck-one
(find
a- graph
'd
' 9)
(find/l1 st
a- graph
" (e)
'9)))
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<= (maybe-cons
'b
( pi ck-one
(find
a- graph
'd
' 9)
(find/l1 st
a- graph
" (e)
'9)))
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( maybe- cons
"b
( pi ck- one
(maybe- cons
‘d
(find/l1i st
a- graph
(nei ghbors
a- graph
' d)
'9))
(find/l1 st
a- graph
" (e)
'9)))

<= (maybe-cons
'b
( pi ck-one
(find
a- graph
'd
' 9)
(find/l1 st
a- graph
" (e)
'9)))
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( maybe- cons =>
"b
( pi ck- one
(maybe- cons
‘d
(find/l1i st
a- graph
(nei ghbors
a- graph
' d)
'9))
(find/l1 st
a- graph
" (e)
'9)))
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( maybe- cons
"b
( pi ck- one
(maybe- cons
‘d
(find/l1i st
a- graph
(nei ghbors
a- graph
' d)
'9))
(find/l1 st
a- graph
" (e)
'9)))

=> (maybe-cons
'b
( pi ck-one
(maybe- cons
‘d
(find/ 11 st
a- graph
" (9)

' g))
(find/list

a- graph
" (e)
'9)))

15



<= (maybe-cons
'b
( pi ck-one
(maybe- cons
‘d
(find/ 11 st
a- graph
" (9)

' g))
(find/list

a- graph
" (e)
'9)))
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( maybe- cons
"b
( pi ck- one
(maybe- cons
‘d
( pi ck-one
(find
a- graph
g
' 9)
(find/l1 st
a- graph
()
'9)))
(find/l1 st
a- graph
" (e)

<= (maybe-cons
'b
( pi ck-one
(maybe- cons
‘d
(find/ 11 st
a- graph
" (9)

' g))
(find/list

a- graph
" (e)
'9)))
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( maybe- cons =>
"b
( pi ck- one
(maybe- cons
‘d
( pi ck-one
(find
a- graph
g
' 9)
(find/l1 st
a- graph
()
'9)))
(find/l1 st
a- graph
" (e)
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( maybe- cons
"b
( pi ck- one
(maybe- cons
‘d
( pi ck-one
(find
a- graph
g
' 9)
(find/l1 st
a- graph
()
'9)))
(find/l1 st
a- graph
" (e)

=> (maybe-cons
'b
( pi ck-one
(maybe- cons
‘d
( pi ck- one
" (9)
(find/l1 st
a- graph
()
'9)))
(find/l1i st
a- graph
" (e)
'9)))
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<= (maybe-cons
'b
( pi ck-one
(maybe- cons
‘d
( pi ck- one
" (9)
(find/l1 st
a- graph
()
'9)))
(find/l1i st
a- graph
" (e)
'9)))
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( maybe- cons
"b
( pi ck- one
(maybe- cons
‘d
( pi ck-one
" (9)
fal se))
(find/l1 st
a- graph
" (e)
'9)))

<= (maybe-cons
'b
( pi ck-one
(maybe- cons
‘d
( pi ck- one
" (9)
(find/l1 st
a- graph
()
'9)))
(find/l1i st
a- graph
" (e)
'9)))
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( maybe- cons =>
"b
( pi ck- one
(maybe- cons
‘d
( pi ck-one
" (9)
fal se))
(find/l1 st
a- graph
" (e)
'9)))
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( maybe- cons
"b
( pi ck- one
(maybe- cons
‘d
( pi ck-one
" (9)
fal se))
(find/l1 st
a- graph
" (e)
'9)))

=> (maybe-cons
'b
( pi ck-one
(maybe- cons
‘d
(9))
(find/l1i st
a- graph
" (e)
'9)))
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<= (maybe-cons
'b
( pi ck-one
(maybe- cons
‘d
(9))
(find/l1i st
a- graph
" (e)
'9)))
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( maybe- cons
"b
( pi ck- one
(d 9)
(find/ 11 st
a- graph
" (e)
'9)))

<= (maybe-cons
'b
( pi ck-one
(maybe- cons
‘d
(9))
(find/l1i st
a- graph
" (e)
'9)))
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( maybe- cons =>
"b
( pi ck- one
(d 9)
(find/ 11 st
a- graph
" (e)
'9)))
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( maybe- cons
"b
( pi ck- one
(d 9)
(find/ 11 st
a- graph
" (e)
'9)))

=> (maybe-cons
'b
( pi ck-one
"(d 9)
( pi ck-one
(find
a- graph
‘e
' 9)
(find/li st
a- graph
()
'9))))
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<= (maybe-cons
'b
( pi ck-one
"(d 9)
( pi ck-one
(find
a- graph
‘e
' 9)
(find/li st
a- graph
()
'9))))
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( maybe- cons
"b
( pi ck- one
(d 9)
( pi ck-one
( maybe- cons
‘e
(find/l1 st
a- graph
(nei ghbors
a- graph
' e)
'9))
(find/li st
a- graph
()
'9))))

<= (maybe-cons
'b
( pi ck-one
"(d 9)
( pi ck-one
(find
a- graph
‘e
' 9)
(find/li st
a- graph
()
'9))))
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( maybe- cons =>
"b
( pi ck- one
(d 9)
( pi ck-one
( maybe- cons
‘e
(find/l1 st
a- graph
(nei ghbors
a- graph
' e)
'9))
(find/li st
a- graph
()
'9))))

30



( maybe- cons
"b
( pi ck- one
(d 9)
( pi ck-one
( maybe- cons
‘e
(find/l1 st
a- graph
(nei ghbors
a- graph
' e)
'9))
(find/li st
a- graph
()
'9))))

(maybe- cons
'b
( pi ck-one
"(d 9)
( pi ck-one
( maybe- cons
‘e
(find/l1 st
a- graph
" (9)

' g))
(find/list

a- graph
()
'9))))

31



<= (maybe-cons
'b
( pi ck-one
"(d 9)
( pi ck-one
( maybe- cons
‘e
(find/l1 st
a- graph
" (9)

' g))
(find/list

a- graph
()
'9))))
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( maybe- cons
"b
( pi ck- one
(d 9)
( pi ck-one
( maybe- cons
‘e
( pi ck-one
(find
a- graph
9
' 9)
(find/li st
a- graph
()
'9)))
(find/li st

<= (maybe-cons
'b
( pi ck-one
"(d 9)
( pi ck-one
( maybe- cons
‘e
(find/l1 st
a- graph
" (9)

' g))
(find/list

a- graph
()
'9))))
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( maybe- cons =>
"b
( pi ck- one
(d 9)
( pi ck-one
( maybe- cons
‘e
( pi ck-one
(find
a- graph
9
' 9)
(find/li st
a- graph
()
'9)))
(find/li st



( maybe- cons
"b
( pi ck- one
(d 9)
( pi ck-one
( maybe- cons
‘e
( pi ck-one
(find
a- graph
9
' 9)
(find/li st
a- graph
()
'9)))
(find/li st

=> (maybe-cons
'b
( pi ck-one
"(d 9)
( pi ck-one
( maybe- cons
‘e
( pi ck-one
(9)
(find/l1i st
a- graph
()
'9)))
(find/li st
a- graph
()
'9))))
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<= (maybe-cons
'b
( pi ck-one
"(d 9)
( pi ck-one
( maybe- cons
‘e
( pi ck-one
(9)
(find/l1i st
a- graph
()
'9)))
(find/li st
a- graph
()
'9))))
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( maybe- cons
"b
( pi ck- one
(d 9)
( pi ck-one
( maybe- cons
‘e
( pi ck-one
" (9)
fal se))
(find/11ist
a- graph
()
"9))))

<= (maybe-cons
'b
( pi ck-one
"(d 9)
( pi ck-one
( maybe- cons
‘e
( pi ck-one
(9)
(find/l1i st
a- graph
()
'9)))
(find/li st
a- graph
()
'9))))
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( maybe- cons =>
"b
( pi ck- one
(d 9)
( pi ck-one
( maybe- cons
‘e
( pi ck-one
" (9)
fal se))
(find/11ist
a- graph
()
"9))))
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( maybe- cons
"b
( pi ck- one
(d 9)
( pi ck-one
( maybe- cons
‘e
( pi ck-one
" (9)
fal se))
(find/11ist
a- graph
()
"9))))

=> (maybe-cons
'b
( pi ck-one
"(d 9)
( pi ck-one
( maybe- cons
‘e
(9))
(find/l1i st
a- graph
()
'9))))
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<= (maybe-cons
'b
( pi ck-one
"(d 9)
( pi ck-one
( maybe- cons
‘e
(9))
(find/l1i st
a- graph
()
'9))))
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( maybe- cons
"b
( pi ck- one
(d 9)
( pi ck-one
‘(e 9)
(find/li st
a- graph
()
'9))))

<= (maybe-cons
'b
( pi ck-one
"(d 9)
( pi ck-one
( maybe- cons
‘e
(9))
(find/l1i st
a- graph
()
'9))))
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( maybe- cons =>
"b
( pi ck- one
(d 9)
( pi ck-one
‘(e 9)
(find/li st
a- graph
()
'9))))
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( maybe- cons
"b
( pi ck- one
(d 9)
( pi ck-one
‘(e 9)
(find/li st
a- graph
()
'9))))

=> (maybe-cons
'b
( pi ck-one
(d 9)
( pi ck-one
‘(e 9)
false)))
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<= (maybe-cons
'b
( pi ck-one
(d 9)
( pi ck-one
‘(e 9)
false)))



( maybe- cons
"b
( pi ck- one
(d 9)
(e 9)))

<= (maybe-cons
'b
( pi ck-one
(d 9)
( pi ck-one
‘(e 9)
false)))
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( maybe- cons
"b
( pi ck- one
(d 9)
(e 9)))
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( maybe- cons
"b
( pi ck- one
(d 9)
(e 9)))

=> (maybe-cons

b " (d 9))

47



<= (maybe-cons

b " (d 9))
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(b d g)

<= (maybe-cons

b " (d 9))
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(find a-graph '"d 'e)

=>

50



(find a-graph 'd

'e) => (maybe-cons

" d
(find/list
a- graph
(nei ghbors
a- graph
' d)
e))
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<= (maybe-cons
'd
(find/list
a- graph
(nei ghbors
a- graph
' d)
e))
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( maybe- cons
‘d

(find/ 11 st
a- graph
" (9)
e))

<= (maybe-cons
'd
(find/list
a- graph
(nei ghbors
a- graph
' d)
e))
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( maybe- cons
‘d

(find/ 11 st
a- graph
" (9)

e))



( maybe- cons
‘d

(find/ 11 st
a- graph
" (9)
e))

=> (maybe-cons

'd
( pi ck- one
(find
a- graph
g
' e)
(find/ 11 st
a- graph
()
e)))
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<= (maybe-cons
'd
( pi ck- one
(find
a- graph
g
' e)
(find/l1 st
a- graph
()
e)))
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( maybe- cons
‘d
( pi ck- one
( maybe- cons
g
(find/l1i st
a- graph
(nei ghbors
a- graph
' 9)
e))
(find/l1i st
a- graph
()
e)))

<= (maybe-cons
'd
( pi ck- one
(find
a- graph
g
' e)
(find/l1 st
a- graph
()
e)))
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( maybe- cons =>
‘d
( pi ck- one
( maybe- cons
g
(find/l1i st
a- graph
(nei ghbors
a- graph
' 9)
e))
(find/l1i st
a- graph
()
e)))
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( maybe- cons
‘d
( pi ck- one
( maybe- cons
g
(find/l1i st
a- graph
(nei ghbors
a- graph
' 9)
e))
(find/l1i st
a- graph
()
e)))

=> (maybe-cons
'd
( pi ck- one
( maybe- cons
9
(find/l1i st
a- graph
()
e))
(find/li st
a- graph
()
e)))
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<= (maybe-cons
'd
( pi ck- one
( maybe- cons
9
(find/l1i st
a- graph
()
e))
(find/li st
a- graph
()
e)))
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( maybe- cons
‘d
( pi ck- one
( maybe- cons
g
fal se)
(find/li st
a- graph
()
e)))

<= (maybe-cons
'd
( pi ck- one
( maybe- cons
9
(find/l1i st
a- graph
()
e))
(find/li st
a- graph
()
e)))
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( maybe- cons =>
‘d
( pi ck- one
( maybe- cons
g
fal se)
(find/li st
a- graph
()
e)))
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( maybe- cons
‘d
( pi ck- one
( maybe- cons
g
fal se)
(find/li st
a- graph
()
e)))

=> (maybe-cons
" d
( pi ck- one
fal se
(find/ 11 st
a- graph
()
e)))
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<= (maybe-cons
" d
( pi ck- one
fal se
(find/ 11 st
a- graph
()
e)))



( maybe- cons
‘d
( pi ck- one
fal se
fal se))

<= (maybe-cons
" d
( pi ck- one
fal se
(find/ 11 st
a- graph
()
e)))
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( maybe- cons
‘d
( pi ck- one
fal se
fal se))
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( maybe- cons
‘d
( pi ck- one
fal se
fal se))

=> (maybe-cons 'd fal se)
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<= (maybe-cons 'd fal se)
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fal se

<= (maybe-cons 'd fal se)

69



