
Pensieve header: Experiments with graphs.

Graph[{1  2}]

vs = Tuples[v[0, 1], 4]

{v[0, 0, 0, 0], v[0, 0, 0, 1], v[0, 0, 1, 0], v[0, 0, 1, 1], v[0, 1, 0, 0], v[0, 1, 0, 1],

v[0, 1, 1, 0], v[0, 1, 1, 1], v[1, 0, 0, 0], v[1, 0, 0, 1], v[1, 0, 1, 0],

v[1, 0, 1, 1], v[1, 1, 0, 0], v[1, 1, 0, 1], v[1, 1, 1, 0], v[1, 1, 1, 1]}

es = Flatten@Table[

Insert[#, •, k] & /@ Tuples[e[0, 1], 3],

{k, 4}

]

{e[•, 0, 0, 0], e[•, 0, 0, 1], e[•, 0, 1, 0], e[•, 0, 1, 1], e[•, 1, 0, 0], e[•, 1, 0, 1],

e[•, 1, 1, 0], e[•, 1, 1, 1], e[0, •, 0, 0], e[0, •, 0, 1], e[0, •, 1, 0], e[0, •, 1, 1],

e[1, •, 0, 0], e[1, •, 0, 1], e[1, •, 1, 0], e[1, •, 1, 1], e[0, 0, •, 0],

e[0, 0, •, 1], e[0, 1, •, 0], e[0, 1, •, 1], e[1, 0, •, 0], e[1, 0, •, 1],

e[1, 1, •, 0], e[1, 1, •, 1], e[0, 0, 0, •], e[0, 0, 1, •], e[0, 1, 0, •],

e[0, 1, 1, •], e[1, 0, 0, •], e[1, 0, 1, •], e[1, 1, 0, •], e[1, 1, 1, •]}

Graphv @@ # /. • → 0  v @@ # /. • → 1 & /@ es, VertexLabels → "Name"

v(0, 0, 0, 0)

v(1, 0, 0, 0)

v(0, 0

v(1, 0, 0, 1)

v(0, 0, 1, 0)

v(1, 0, 1, 0)

v(0, 0, 1, 1)

v(1, 0, 1, 1)

v(0, 1, 0, 0)

v(1, 1, 0, 0)

v(0, 1, 0

v(1, 1, 0, 1)

v(0, 1, 1, 0)

v(1, 1, 1, 0)

v(0, 1, 1, 1)

v(1, 1, 1, 1)
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g = GraphFlatten

v @@ # /. • → 0  #, #  v @@ # /. • → 1 & /@ es

, VertexLabels → "Name"

v(0, 0, 0, 0)
e(•, 0, 0, 0)

v(1, 0, 0, 0)

v(0, 0, 0, 1)

e(•, 0, 0, 1)
v(1, 0, 0, 1)

v(0, 0,

e(•, 0, 1, 0)

v(1, 0, 1, 0)

v(0, 0, 1, 1)

e(•, 0, 1, 1)
v(1, 0, 1, 1)

v(0, 1, 0, 0)
e(•, 1, 0, 0)

v(1, 1, 0, 0)

v(0, 1, 0, 1)

e(•, 1, 0, 1)

v(1, 1, 0, 1)

v(0, 1, 1, 0)
e(•, 1, 1, 0)

v(1, 1, 1, 0)

v(0, 1, 1, 1)

e(•, 1, 1, 1)
v(1, 1, 1, 1)

e(0, •, 0, 0)

e(0, •, 0, 1)

e(0, •, 1, 0

e(0, •, 1, 1)

e(1, •, 0, 0)

e(1, •, 0, 1)

e(1, •, 1, 0)

e(1, •, 1, 1)

e(0, 0, •, 0)

e(0, 0, •, 1)

e(0, 1, •, 0)

e(0, 1, •, 1)

e(1, 0, •, 0)

e(1, 0, •, 1)

e(1, 1, •, 0)

e(1, 1, •, 1)

e(0, 0, 0, •)

e(0, 0

e(0, 1, 0, •)

e(0, 1, 1, •)

e(1, 0, 0, •)

e(1, 0, 1, •)

e(1, 1, 0, •)

e(1, 1, 1, •)

pf = FindShortestPath[g]

ShortestPathFunction[{All, All}, ]

pf[v[0, 0, 0, 0], v[1, 1, 1, 1]]

{v[0, 0, 0, 0], e[0, •, 0, 0], v[0, 1, 0, 0], e[•, 1, 0, 0],

v[1, 1, 0, 0], e[1, 1, 0, •], v[1, 1, 0, 1], e[1, 1, •, 1], v[1, 1, 1, 1]}

es1 = Flatten@Table[

Insert[#, •, k] & /@ Tuples[e[0, 1], 3],

{k, 3}

];

Dror Bar-Natan: Academic Pensieve: 2015-03: GraphExperiments.nb 2015-03-25 17:56:16

http://drorbn.net/AcademicPensieve/2015-03/#MathematicaNotebooks



g1 = Graphv @@ # /. • → 0  v @@ # /. • → 1 & /@ es1, VertexLabels → "Name"

v(0, 0, 0, 0) v(1, 0, 0, 0)

v(0, 0, 0, 1) v(1, 0, 0, 1)

v(0, 0, 1, 0) v(1, 0

v(0, 0, 1, 1) v(1, 0

v(0, 1, 0, 0) v(1, 1, 0, 0)

v(0, 1, 0, 1) v(1, 1, 0, 1)

v(0, 1, 1, 0) v(1, 1, 1, 0)

v(0, 1, 1, 1) v(1, 1, 1, 1)

FindShortestPath[g1, v[0, 0, 0, 0], v[1, 1, 1, 0]]

{v[0, 0, 0, 0], v[1, 0, 0, 0], v[1, 0, 1, 0], v[1, 1, 1, 0]}

FindShortestPath[g1, v[0, 0, 0, 0], v[1, 1, 1, 1]]

{}

ConnectedComponents[g1]

{{v[0, 0, 0, 1], v[1, 0, 0, 1], v[0, 1, 0, 1], v[0, 0, 1, 1],

v[1, 1, 0, 1], v[1, 0, 1, 1], v[0, 1, 1, 1], v[1, 1, 1, 1]},

{v[1, 1, 0, 0], v[0, 1, 0, 0], v[1, 0, 0, 0], v[1, 1, 1, 0],

v[0, 0, 0, 0], v[0, 1, 1, 0], v[1, 0, 1, 0], v[0, 0, 1, 0]}}

? Graph

Graph[{e1, e2,…}] yields a graph with edges ej.

Graph[{v1, v2,…}, {e1, e2,…}] yields the graph with vertices vi and edges ej.

Graph[{…, wi[vi,…],…}, {…, wj[ej,…],…}]

yields a graph with vertex and edge properties defined by the symbolic wrappers wk. 
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