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Abstract

The representation of partially ordered sets (posets) over an arbitrary field were introduced by Nazarova and Roiter, together with a differentiation
algorithm to classify the posets representations of width less than or equal to 3. These representations are presented in matrices, transforming a partially
ordered sets representation problem into a matrix problem. In this research we present in detail the matrix version of the differentiation algorithm with
respect to suitable pair of points.

Differentiation with respect to suitable pair

A pair (a, b) is suitable if P = a5 + b4 + C,
with C = {c1 < · · · < cn} a (possibly empty)
chain. For such a pair, we let

P ′
(a,b) =

(
(a5 + b4)\C

)
∪ C+ ∪ C−.

We have a differentiation functor

( )′(a,b) : rep(P, k)→ rep(P ′
(a,b), k)

which assigns to each object U = (U0; Ux | x ∈
P) the derived object U ′(a,b) = U ′ = (U ′0; U ′x |
x ∈P ′

(a,b)) given by

U ′0 = U0

U ′
c+

i

= Ua + Uci and U ′
c−

i

= Ub ∩ Uci , for all i

U ′x = Ux, for all others points.

If φ : U → V is a morphism in rep(P, k) we
define φ′(a,b) = φ′ = φ.

Theorem:
With the same notations as above, the differen-
tiation functor ( )′(a,b) induces a quotient cate-
gories equivalence

rep(P, k)/〈{k(a), k(a, c1), . . . , k(a, cn)}〉�
rep(P ′

(a,b), k)/〈k(a)〉.

In particular,

|Ind(P, k)| = |Ind(P ′
(a,b), k)|+ n.

Matrix Representation

Let (P, k) be a poset with a suitable pair, and ω(P) ≤ 3. Let U in rep(P, k) and MU a matrix
presentation of U .

The lines are the order relation between the points. In other words the operations between columns
in that direction. Then we split the rows using Ub.

Using admitted transformations on the matrix. With (E0, W0) be the complementary pair of (Ua, Ub).

↔ linearly independent columns, I identity, ∗ an arbitrary matrix and Hn, Fn matrix for c+
n .

Integration

Let W ↑ ∈ rep(P, k) such that (W ↑)′ = W ⊕ km(a). The integra-
tion is not a functorial operation. Define Zc+

j
= Fj ⊕ Hj ⊕ Zc+

j
and

Zb ∩ Zc+
j

= Fj ⊕
(∑

x<c+
j

Zb ∩ Zx

)
.

Let dj = dim Fj and fix {f j
1 , . . . , f j

dj
} a base for Fj over k. Let E a k-

space with dimE = m =
∑n

j=1 dj with a fix base {ej
i | i ∈ {1, . . . , dj}}.Let

gj
i = ej

i + f j
i ∈ Z↑0 . We Define Z↑(a,b) = Y = (Y0, Yx | x ∈ P) in rep(P, k)

as follows:

Y0 = E ⊕ Z0,

Yx = E ⊕ Zx si x ∈ aO,

Yx = E ⊕ Zx si x ∈ bM,

Yc1 = H1 + Zc−
1

+ kg1
1 + · · ·+ kg1

d1
,

Ycj
= Hj + Zc−

j
+ Zc−

j−1
+ kgj

1 + · · ·+ kgj
dj

for j ∈ {2, . . . , n},
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