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ABSTRACT. In this paper the notions of prime and maximal subnexuses of a nexus
are defined and the relationship between of them are investigated. In particular, all
prime and maximal subnexuses of a nexus are characterized.

1. INTRODUCTION AND PRELIMINARIES

The space structure research center of university of Surrey was founded by Z.S.

Makoswski as a part of civil engineering in 1963. The aim of the Center is to carry
out research into the design and analysis of space structures. Space structures include
structural forms such as single and double layer girds, barrel vaults, shells and various
forms of tension structures.
The basic idea of a nexus has been further developed as a mathematical object for
general use. The aim of recent study has been to evolve a mathematical object that
allows complex processes on groups of mathematical objects to be formulated with
ease of elegance. This notion is very useful for study of space structure. In this paper,
we define the notions of prime and maximal subnexuses of a nexus and investigate
some results as mentioned in abstract.

Note that, in this paper X U {0} is denoted by X*, where X is the set of natural
numbers.

Definition 1.1. (i) An address is a sequence of X* such that ¢; = 0 implies that a; =0,
for all i > k. The sequence of zero is called the empty address and denoted by (). In
other word, every nonempty address is of the form (ay,a, ...,a,,0,0, ...) where a; and
n are belong to X. Hereafter this address will be denoted by (ay,as,...,a,).

(ii) A nexus N is a set of address with the following properties:

(1) if (ay,a2,...,an—1,a,) € N, then (a1, ay,...,a,—1,t) € N, forall 0 <t < a,,

() if (a1,as,...) € N, then (aj,ay,...,a,) € N, foralln € N.

Definition 1.2. Let N be a nexus. A subset S of N is called a subnexus of N provided
that S itself is a nexus.

Definition 1.3. Let w € N. The level of @ is said to be :
() n, if w = (ay,ay,...,a,), for some a, € N,
(ii) oo, if w is an infinite sequence of N,

222



SOME RESULTS ON PRIME AND MAXIMAL SUBNEXUSES OF A NEXUS 223

(iii) 0, if w = ().

The level of w is denoted by I(w).

Definition 1.4. Let w = (a1,a2,...) and v = (b1,bz,...) € N. Then w < v, if [(w) =0
or one of the following cases satisfies:

Case 1: If [(w) = 1, that is, w = (a; ), for some a; € X and a; < b.

Case 2: If 1 < I(w) < oo, then I(w) < 1(v) and ay,,) < by(,,) and a; = b; for all i < I(w).
Case 3: If [(w) = oo, then w = v.

Theorem 1.5. Let N be a nexus. Then (N, A) is a semilattice, where for each w,v € N
@) ifv=_) orw= (), thenvAw=(),

(i) if v£ (), w# () and n € N is the least integer such that a, # by, then vAw =
(a1,a2,...,an, Nby).

2. PRIME SUBNEXUSES OF A NEXUS

Definition 2.1. A proper subnexus P of a nexus N is said to be a prime subnexus of
NifaAb € Pimplies thata € Por b € P, for any a,b € N.

For example, consider the nexus N = {(), (1), (2),(1,1),(1,2),(1,3),(2,1),(2,2)}
The subnexus P = {(),(1),(2),(2,1),(2,2)} is prime subnexus of N, but the subnexus
K=4{(),(1),(2),(1,1),(2,1)} is not prime, because (1,2) A (2,2) = (1) € K but nei-
ther (1,2) nor (2,2) belong to K.

Lemma 2.2. The trivial subnexus of N, that is, {()} is prime.

Let T and S be two subsets of a nexus N. We define the set TAS={rAs| t€T
and s € S}.

Theorem 2.3. Let P be a proper subnexus of N. Then the following are equivalent:
(i) P is a prime subnexus of N,

(i1) K1 AK> C P implies K1 C P or K> C P, for any subnexuses Ky and K> of N,
(i) <a>A<b>C Pimpliesac PorbecP, foranya,b € N,

(iv) K1 AKy = P implies Ky = P or Ky = P, for any subnexuses K and K, of N.

Definition 2.4. Let a = (aj,ay,...,a;) be an address of N.
(i) The set {(aj,az,,ar,dit1,...,an) € N| ary; € X fori=1,2,....n—k} is called the
‘remus’ of a and is denoted by r,. The ‘remus’ of a is not including a.
(ii) the set {b € N| a < b} is called the ’super tect’ of a and is denoted by R,. The
“super tect’ of a is including of a.
(iii) Let S be a non-empty subset of N, then rg = U r, and Ry = URa.

acs aes
Theorem 2.5. Let P be a subnexus of N. Then P is a prime subnexus if and only if
N — P is closed under meet operation.

Theorem 2.6. Let S be a nonempty subset of N. Then N — Rg and N — rs are prime
subnexuses of N.

Theorem 2.7. Every prime subnexus of N is the form of N — R, for some a € N.

Theorem 2.8. Suppose that, a and b are not comparable addresses of N. Then,
1) R,NR, =10,
(il) Ry ARy = {aNb}.
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Theorem 2.9. Let a and b be two comparable addresses of N such that a < b. If a
and b are the same level, then ry A1, = {a}.

Theorem 2.10. Let a and b be two addresses of N and let P =N —R, and P, =N — R,
be two prime subnexuses of N. Then,

(i) if a and b are two comparable addresses, then Py N\ P, is a prime subnexus of N,
(ii) if a and b are not comparable addresses, then P N P, is not a prime subnexus of N
and PLUP, = N.

Theorem 2.11. Nexus N is linearly ordered if and only if every proper subnexus of N
is prime.

3. MAXIMAL SUBNEXUSES OF A NEXUS

Definition 3.1. A maximal subnexus of N is a subnexus U, not equal to N, such that
there are no subnexus in between U and N. Consider

N = {()7(1)7(2)7(17 1)7(172)7(27 1)7(2a2)a (2a3)}
and a subnexus U = {(),(1),(2),(1,1),(1,2),(2,1),(2,2)}. Then it is easy to check
that U is maximal subnexus of N. But the subnexus T = {(), (1), (2),(2,1),(2,2),(2,3)}
is not maximal subnexus, because there exist a subnexus

K={0,(1),(2),(1,1),(2,1),(2,2),(2,3)}

such that,7 C K and K C N.

Theorem 3.2. Let N do not have any maximal address . Then N do not have any
maximal subnexus.

Theorem 3.3. Let m = {m;| i € I} be set of all maximal addresses of N. Then every
maximal subnexus of N is the form of M = N — {m;}, for some m; € m. Furthermore,
the number of maximal subnexus of N is equal to the number of maximal addresses of
N, that is, |m)|.

Theorem 3.4. Every maximal subnexus of N is prime.
Theorem 3.5. Every prime subnexus of N is maximal if and only if N = {(),(1)}.

Theorem 3.6. N is cyclic if and only if N has just one maximal subnexus.
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