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PRELIMINARY NOTIONS TO DIFFERENTIAL CALCULUS

VII. CONTINUITY

1. INTUITIVE NOTION OF CONTINUITY

Informally, a continuous function is one whose graph has no “breaks” or “jumps”.

Examples of discontinuous functions:
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Graph 1:
Graph 2:
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Graph 3:
Graph 4:
These four graphs show some curves that illustrate the idea of continuity from an intuitive standpoint, but we need to define this idea more precisely.
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2. DEFINITION OF CONTINUITY

Let us consider the condition that must be satisfied for a function  f  to be continuous at a point c.
First 
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 must be defined. For example, the curves in graphs 2 and 4 are not continuous at x = 2 because they are not defined for x = 2.

A 2nd condition for continuity at a point x = c is that the function makes no jump there. This means that if “x is close to c”, then “
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 exists and is equal to 
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. Looking at graphs 1 and 3, we see that these curves have jumps at point x = 1 and x = 0 respectively.


Definition:


If  f  is continuous at x = c, the difference between 
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 is small whenever x is close to c because 
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Geometrically, this means that the point 
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 on the graph of  f  converge to the point 
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 as x approaches c, and this is what guarantees that the graph is unbroken at 
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 with no “jump” or “hole” as shown in the figure above.
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A function  f  is continuous at point x = c  if:
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