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1. INTRODUCTION

In this papetA denotes a set arld m, n denote natural numbers.
The schem&®egrldeals with a natural numbet and a unary predicat®, and states that:
For everyk such thak < 4 holds?[k]
provided the parameters meet the following conditions:
e P[4], and
e For everyk such thak < 4 andP[k+ 1] holdsP[K].
Let nbe a natural number. Note that $eg- 1) is non empty.

Let X be a non empty set and [Btbe an order irK. Note that(X,R) is non empty.
The following proposition is true

(1) 0)’A=0.

Let X be a set. Observe that there exists a subset of Mihich is non empty.

Let X be a non empty set. One can check that there exists a subseboffiich is non empty
and has non empty elements.

Let X be a non empty set and IEtbe a non empty subset of Binwith non empty elements.
Note that there exists an elementofvhich is non empty.

Letl; be a set. We say thét has a non-empty element if and only if;

(Def. 1) There exists a non empty sésuch thaiX € ;.

One can verify that there exists a set which has a non-empty element.

Let X be a set with a non-empty element. Note that there exists an elemxnwbich is non
empty.

Let us observe that every set which has a non-empty element is also non empty.

Let X be a non empty set. Note that there exists a subset of Kihich has a non-empty
element.

Let X be a non empty set, I&® be an order irX, and letA be a subset oX. ThenR|?Alis an
order inA.

The schem&ubFinitedeals with a sefl, a subsetB of 4, and a unary predicat&, and states
that:

P[]
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provided the following conditions are met:
e Bis finite,

e P[04], and
e For every element of 4 and for every subs& of 2 such thak € B andB C B and

P[B] holdsP[BU {x}].
One can prove the following proposition

(2) LetF be a non empty poset ardbe a subset df. SupposéA is finite andA # 0 and for
all elementsB, C of F such thaB € AandC € A holdsB < C orC < B. Then there exists an
elementm of F such tham € A and for every elemer@ of F such thaCC € A holdsm < C.

Let X be a non empty set and IEtbe a subset of FiX with a non-empty element. Note that

there exists an element Bfwhich is finite and non empty.
Let P be a non empty poset, l8tbe a non empty finite subset Bf and letx be an element of

P. One can check that InitSe@/ x) is finite.
The following proposition is true

(3) For all finite set#, B such thatA C B and cardA = cardB holdsA = B.

Let X be a set, leA be a finite subset oK, and |letR be an order irX. Let us assume th&
linearly ordersA. The functor SgmXR, A) yielding a finite sequence of elements6fs defined by

the conditions (Def. 2).

(Def. 2)(i) rngSgmXRA) =A, and
(i)  for all natural numbers, msuch than € domSgmXR, A) andm € dom SgmXR, A) and
n < mholds(SgmX(R,A))n # (SgMX(R, A))m and {((SGMX(R,A) )n, (SMXR,A))m) € R

We now state the proposition

(4) LetX be a setA be a finite subset ok, R be an order irX, and f be a finite sequence of
elements oK. Suppose rd = A and for all natural numbens m such thain € domf and

me domf andn < mholds f, # fr, and{fn, fm) € R Thenf = SgmX(R A).

2. ABSTRACTCOMPLEXES

Let C be a non empty poset. The functor symplésyields a subset of Fin (the carrier 6 and
is defined as follows:

(Def. 3) symplexefC) = {A; Aranges over elements of Fin (the carrie€df the internal relation o€linearly
ordersA}.

Let C be a non empty poset. Note that symplé&gshas a non-empty element.

In the sequeC is a non empty poset.
One can prove the following propositions:

(5) For every elementof C holds{x} € symplexefC).

(6) 0 e symplexefC).
(7) For all setx, ssuch tha C sands € symplexefC) holdsx € symplexe£C).

Let X be a set and IgE be a non empty subset of Bin Observe that every element Bfis

finite.
Let X be a set and Igt be a non empty subset of Bin We see that the element Bfis a subset

of X.
Next we state three propositions:

(8) LetX be a setAbe a finite subset of, andR be an order irX. If Rlinearly ordersA, then
SgmX(R A) is one-to-one.
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(9) LetX be asetAbe afinite subset ok, andR be an order irX. If Rlinearly ordersA, then
lenSgmXR,A) = A.

(10) LetC be a non empty poset akidbe a non empty element of symplet@s If A= n, then
dom SgmXthe internal relation o, A) = Segn.

LetC be a non empty poset. One can check that there exists an element of syrf@lexieish
is non empty.

3. TRIANGULATIONS

A set sequence is a many sorted set indexeN by
Letl; be a set sequence. We say that lower non-empty if and only if:

(Def. 4) For everyn such that1(n) is non empty and for evern such thatm < n holdsl1(m) is
non empty.

Let us note that there exists a set sequence which is lower non-empty.
Let X be a set sequence. The functor Func¢Regielding a set sequence is defined as follows:

(Def. 5) For every natural numbarholds(FuncsSe€X))(n) = X (n)X(+1),

Let X be a lower non-empty set sequence anchlbe a natural number. One can check that
(FuncsSe(X))(n) is non empty.

Let us considen and letf be an element ofSegn -+ 1))S¢9". The functor@f yields a finite
sequence of elements Bfand is defined as follows:

(Def. 6) @f =f.
The set sequence NatEmbSeq is defined by:

(Def. 7) For every natural number holds (NatEmbSegn) = {f; f ranges over elements of
(Sedn+1))S¢9": @f is increasing.

Let us considen. One can verify thafNatEmbSeg(n) is non empty.

Let n be a natural number. Observe that every elemefiNatEmbSeg(n) is function-like and
relation-like.

Let X be a set sequence. A triangulation’ofs a many sorted function from NatEmbSeq into
FuncsSe(X).

We introduce triangulation structures which are systems

( a skeleton sequence, a faces assignment
where the skeleton sequence is a set sequence and the faces assignment is a many sorted function
from NatEmbSeq into FuncsSghe skeleton sequence).

Let T be a triangulation structure. We say tfiais lower non-empty if and only if:

(Def. QE] The skeleton sequence ©fis lower non-empty.

One can check that there exists a triangulation structure which is lower non-empty and strict.

Let T be a lower non-empty triangulation structure. Note that the skeleton sequefices of
lower non-empty.

Let Sbe a lower non-empty set sequence andFlee a many sorted function from NatEmbSeq
into FuncsSe(f). Observe thatS,F) is lower non-empty.

1 The definition (Def. 8) has been removed.



ON THE CONCEPT OF THE TRIANGULATION 4

4. RELATIONSHIP BETWEEN ABSTRACT COMPLEXES AND TRIANGULATIONS

LetT be a triangulation structure and ebe a natural number. A symplex ®fandn is an element
of (the skeleton sequence Bj(n).

Let n be a natural number. A face ofis an element ofNatEmbSeg(n).

LetT be a lower non-empty triangulation structure ridte a natural number, latbe a symplex
of T andn+ 1, and letf be a face ofi. Let us assume that (the skeleton sequende) af+ 1) # 0.
The functor facéx, f) yielding a symplex off andn is defined by:

(Def. 10) For all function$=, G such that= = (the faces assignment &f)(n) andG = F(f) holds
facgx, f) = G(x).
LetC be a non empty poset. The functor Tri&8g yields a lower non-empty strict triangulation
structure and is defined by the conditions (Def. 11).
(Def. 11)()) (The skeleton sequence of Trigdgy)(0) = {0},

(i) for every natural numbar such that > 0 holds (the skeleton sequence of Trig@g (n) =
{SgmXthe internal relation o€, A); A ranges over non empty elements of symplékes
A=n}, and

(iif)  for every natural numben and for every facé of nand for every elemerstof (the skeleton
sequence of Trian@))(n+ 1) such thas € (the skeleton sequence of Trig@y)(n+ 1) and

for every non empty elemenrit of symplexeéC) such that Sgm¥the internal relation o€,
A) = sholds facés, f) = SgmX(the internal relation ot, A) - f.
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