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Abstract 
A continuum is a finitely large object expressed in 

mathematical language. Continua occur widely in 

mathematical modelling of weather, workings of the 

brain and heart, laser optics, and earthquake fault 

lines. In practice a continuum is not a tangible object, 

but a complicated contiguous region of space whose 

shape reflects the properties and behaviour of the 

model. 

 

1. A Piece of String 
A toy example of a continuum is a length of string. 

When mathematics is used to analyze the string, we 

forget about its thickness and model the object on the 

closed interval [0,1]. By this we mean the set of 

numbers between 0 and 1 including the two end points. 

Some points of the continuum [0,1] make a greater 

contribution to its global shape and properties than 

others. For example removing either end point leaves a 

contiguous object. These are called non cut points. 

Non cut points can be viewed as having less physical 

meaning than other points or reflecting inadequacies of 

our model. The interval [0,1] is contained in the number 

line which is perfectly smooth. The number line is 

composed of infinitely many vanishingly small points 

and thus looks the same at all degrees of magnification. 

This cannot be said for the string which on closer 

inspection reveals a granular nature. It is not made of 

points but of atoms which – while very small indeed – 

have non zero mass and volume.  

Thus the string’s end points are artefacts of our 

model and do not exist in the real world. Indeed it is 

impossible – perhaps meaningless – to slice the very tip 

from the string. 

To reflect this, a different model could be employed. 

We might assume the end points have already been 

removed and instead treat the string as the open interval 

(0,1). That is to say the set of numbers strictly greater 

than 0 but less than 1.  

If non cut points have no physical meaning their 

antithesis cut points certainly do and should be included 

in any accurate model. A cut point is one whose 

removal severs a continuum into several contiguous 

pieces which do not touch each other.  

Every point of a physical string is a cut point – the 

string cannot be sliced without slicing it in two.  

In terms of our model [0,1] if the number ½ is 

removed we are left with two halves. These are the set 

of numbers less than ½ and the set of numbers greater 

than ½. We formalise how these sets don’t touch by 

saying each point in one half is a non zero distance 

from the other half. 

 

2. Hierarchy of Non-cut points 
That a cut point is essential to the shape of a 

continuum is reflected in the disparity caused by 

removing it. But even removing a non cut point will 

change the continuum. When we examine how 

pronounced this disparity is a deeper classification of 

points emerges [2].  

Cut points constitute the top tier of the hierarchy and 

are ranked as the most essential type of point. 

Removing a point of lower rank will have a less 

significant effect on the continuum’s global properties. 

At the bottom of the hierarchy sit points of co-local 

connectedness. For these we may remove not only the 

point itself, but a small region around it, without 

disconnecting the continuum. 

 

3. Research Question 
Classical results of continuum theory state every 

continuum has two or more non cut points, located at 

the continuum’s furthest extremities.  

Recent research in the field [3] has strengthened 

these results to replace non cut points with a less 

essential type of point called a non block point. 

Removing these renders most of the continuum’s mass 

into one continuous part within which it is possible to 

travel between any two points. However these results 

were only proved for metric continua, which are in a 

well-defined sense narrow. They have only as many 

dimensions as there exists natural numbers. 

Our current research aims at extending these results 

to non metric continua. Some facts about metric 

continua can be proved with greater effort for non-

metric continua. Other facts fail spectacularly.  

We have successfully reduced the non block point 

existence problem to the case of indecomposable 

continua [1]. These highly pathological objects can only 

be drawn schematically via approximations. However 

their greater amount of structure provides a further line 

of attack on the problem.  

This reduction has allowed us to find non block 

points point in a strictly larger class than metric 

continua, called separable continua. 
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