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Building blocks for oriented simplicial complex

O-simplex =vertex=v @

1-simplex = oriented edge = (v,, v,)

V1H V2
e

2-simplex = oriented face = (v,, v,, v;)




Building blocks for oriented simplicial complex

2-simplex = oriented face =

v,

f= (Vll Vs, V3) = (VZI V3, Vl) = (V3’ Vi Vz)

vy

—f= (V2; Vi, V3) - (V31 Vo, Vl) = (V1' V3, VZ) V2




Building blocks for oriented simplicial complex
3-simplex =
0 =(Vy, Vy, V3, Vy) = (Vy, V3, Vi, V) = (V3, Vg, V, V)
= (Vy, V1, Vg, V3) = (V3, Vy, Vg, Vp) = (Vy, V3, Vg, V)
= (Vg Vo, Vy, V3) = (Vg V3, Vy, Vp) = (Vy, Vi, V3, V)
= (Vq, Vg, Vy, V3) = (Vy, Vg, V3, Vq) = (V3, Vg, Vi, V)

— 0= (VZI V1/ V3/ V4) = (V3I V2; V]_I V4) = (V]_I V3/ VZI V4)
= (VZI V4/ V1/ V3) = (V3) V4/ V2/ V1) = (V]_I V41V3/ V2)
V2 = (V]_I V2/ V4/ V3) = (VZI V3; V4/ V1) = (V3I V1/ V4/ V2)

S = (Va) Vy, Vo, V3) = (Vy, Vy, V3, Vp) = (Vy, V3, Vg, V)
Va

Vi V3




Building blocks for oriented simplicial complex
O-simplex =vertex=v @
1-simplex = oriented edge = (v,, v,)

Note that the boundary
Vl‘—eHVZ of this edge is v, — v,

2-simplex = oriented face = (v,, v,, v;)
V2 Note that the boundary
of this face is the cycle

e,+e,+ e,
e, = (V1; Vz) + (V2; V3) — (V1; V3)

= (v, Vy) = (vy, v3) + (v,, v3)



Building blocks for oriented simplicial complex

3-simplex = (v, v,, V3, V,) = tetrahedron
V)

vy V3

boundary of (v, v,, V3, V,) =

n-simplex = (v4, V,, ..., V.. .1)



Building blocks for an unoriented simplicial complex
using Z, coefficients

O-simplex = vertex=v @
1-simplex = edge = {v,, v,}

Note that the boundary
of this edge isv, + v,

VIH V2
S

2-simplex = face = {v,, v,, v;}

Note that the boundary
of this face is the cycle

e, +e,+ e,

={vy, Vo) +1{v,, vo} +{v,, v;}




Building blocks for a simplicial complex using
Z, coefficients

3-simplex = {v,, v,, v5, v, } = tetrahedron

boundary of {v,, v,, v;, v} =
{Vll V2) V3} + {V]_/ V2; V4} + {V]_/ V3; V4} + {VZI V3) V4}

n-simplex ={v,, v, ..., V,.1}
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