n=28
target_deg =3
vertices = list(range(n))

def all_cubic_multigraphs(n):
result = []
edgeset = [(i,j) for i in range(n) for j in range(i+1,n)]
def backtrack(idx, degs, chosen_edges):
if idx == len(edgeset):
if all(d == target_deg for d in degs):
G = Graph(multiedges=True, loops=True)
G.add_vertices(range(n))
for (u,v),m in chosen_edges.items():
for _ in range(m):
G.add_edge(u,v)
if G.is_connected():
result.append(G)
return
u,v = edgeset[idx]
max_mult = min(target_deg - degsJu], target_deg -
degs|v])
for m in range(max_mult + 1):
if m==0:
chosen_edges|(u,v)] = 0
backtrack(idx+1, degs, chosen_edges)
del chosen_edges|(u,V)]
else:
degs?2 = list(degs)
degs2[u] +=m



degs2[v] +=m

chosen_edges|(u,v)] = m
backtrack(idx+1, degs2, chosen_edges)
del chosen_edges|(u,v)]

backtrack(0, [0]*n, {})
return result

M = all_cubic_multigraphs(n)
print("Total connected cubic multigraphs (possibly
isomorphic):", len(M))

unique = []
for G in M:
if not any(G.is_isomorphic(H) for H in unique):
unique.append(G)
print("Distinct up to isomorphism:", len(unique))

planar_multis = [G for G in unique if G.is_planar()]
print("Planar cubic multigraphs (non-isomorphic):",
len(planar_multis))

for i, G in enumerate(planar_multis):
show(G)
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