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Figure 7: A schematic pictures of simplicial gadgets; the liberation faces of the
merge gadget are distinguished.

The remaining (d − 1)-faces are attaching faces.
Now we define several concrete examples of simplicial gadgets.

The variable gadget. The variable gadget V = V(ι+, ι−, β+, β−) is described
by the following table:

vertices: p+, q+
1 , . . . , q+

d−1, p−, q−1 , . . . , q−d−1;
initial faces: ι+ =

{

p+, q+
1 , . . . , q+

d−1

}

, ι− =
{

p−, q−1 , . . . , q−d−1

}

;
bases: β+ =

{

q+
1 , . . . , q+

d−1

}

, β− =
{

q−1 , . . . , q−d−1

}

.

The clause gadget. The clause gadget G(ι,λ1,λ2,λ3) is given by:
vertices: p1, . . . , pd, q;
initial face: ι = {p1, p2, . . . , pd};
bases: β1 = ι \ {p1}, β2 = ι \ {p2}. β3 = ι \ {p3}.

Every base βj is contained in exactly one liberation face λj = βj ∪ {q}.

The merge gadget. The merge gadget M(ιmerge,λmerge,1,λmerge,2) is given by:
vertices: p1, . . . , pd, q, r;
initial face: ιmerge = {p1, p2, . . . , pd};
base: ιmerge \ {p1}.

The merge gadget contains exactly two liberation faces, which we denote λmerge,1

and λmerge,2.
We close this subsection by proving a lemma about d-collapsings of simplicial

gadgets.

Lemma 4.1. Suppose that S is a simplicial gadget, ι is its initial face, β ⊆ ι is
a base face, and λ1, . . . ,λt are liberation faces containing β. Then d-collapsing of
λ1, . . . ,λt (even in any order) yields a complex R such that

(i) ι is a maximal face of R;

(ii) R \ {ι} is d-collapsible;

17


