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xi =⇒

BDD: f : Bn → B

xi

0

=⇒

ZDD: A ⊆ Bn
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bdd bdd_apply(bdd f, bdd g, bool_op o)

{

return prod2<bdd_policy>(f, g, o);

}

zdd zdd_binop(zdd A, zdd B, bool_op o)

{

return prod2<zdd_policy>(A, B, o);

}
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Function Operation Semantics

ZDD Constructors
zdd_empty() ∅
zdd_null() {∅}
zdd_singleton(var) {xvar}
zdd_vars(vars) {

⋃
i∈vars{xi}}

zdd_singletons(vars) {{xi} | i ∈ vars}
zdd_powerset(vars) P(vars)
zdd_sized_set(vars,k,⊙) {s ∈ P(vars) | |s| ⊙ k}

ZDD Manipulation
zdd_binop(A,B,⊗) {x | x ∈ A ⊗ x ∈ B}
zdd_change(A, vars) {(a \ vars) ∪ (vars \ a) | a ∈ A}
zdd_complement(A, dom) P(dom) \ A

zdd_expand(A, vars)
⋃

a∈A{a ∪ v | v ∈ P(vars)}
zdd_offset(A, vars) {a ∈ A | vars ∩ a = ∅}
zdd_onset(A, vars) {a ∈ A | vars ⊆ a}
zdd_project(A, vars)

⋃
a∈A{a ∩ vars}

Function Operation Semantics

Counting
zdd_size(A) |A|
zdd_nodecount(A) # ZDD Nodes in A

zdd_varcount(A) # Non-empty Levels in A

Predicates
zdd_equal(A, B) A = B

zdd_unequal(A, B) A ̸= B

zdd_subseteq(A, B) A ⊆ B

zdd_disjoint(A, B) A ∩ B = ∅
Set elements

zdd_contains(A, a) a ∈ A

zdd_minelem(A) a ∈ A s.t.∀a′ ∈ A . a ≤ a′

zdd_maxelem(A) a ∈ A s.t.∀a′ ∈ A . a′ ≤ a

Conversion
zdd_from(f , dom) {x ∈ P(dom) | f (x) = ⊤}
bdd_from(A, dom) x⃗ : P(dom) 7→ x⃗ ∈ A

Operations provided by Adiar in <adiar/zdd.h>.
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<adiar>
. . .

<adiar/internal>
prod2.h

prod2<. . . >(. . . )
. . .

<adiar/bdd>

bdd_apply.cpp

bdd_prod2_policy
bdd_apply(. . . )

. . .

<adiar/zdd>

zdd_binop.cpp

zdd_prod2_policy
zdd_binop(. . . )

. . .
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((1, 0) ⊤−→ (3, 1), 1) ,
((2, 0) ⊤−→ (3, 1), 2)

]
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