
m_⋄n_ := Min[m, n];

S[pd_PD, a_List] := Times @@ {List @@ pd, a} /. 

{X[i_, j_, k_, l_], 0}  p[i, j]i⋄j p[k, l]k⋄l,

{X[i_, j_, k_, l_], 1}  p[i, l]i⋄l p[j, k]j⋄k,

{x_X, ★}  x

 //. 

p[i_, j_]m_ p[j_, k_]n_  p[i, k]m⋄n

 //. 

X[i_, j_, k_, l_] p[i_, j_]m_ p[k_, l_]n_ 

(cm cn  cm⋄n),

X[i_, j_, k_, l_] p[i_, l_]m_ p[j_, k_]n_ 

(cm⋄n  cm cn)

 //. p[__]m_
_.

 cm


