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Fact : There is a set of open intervals in R of total length less than t which covers

all the rational members
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Once again the set of intervals can be given constructively ie . explicitly with no need for

the Axiom of choice .
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what is a (Riemann) integral ? ie . the integral as defined in Calculus I- I ?

Suppose f : fails]- IR . We want to define fabfix) dx . We start with lower and upper

bounds for the integral ( these being upper and lower Riemann Suns) .
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We can 't just let n→ a . By the Least Upper Bound Property , Saps lower bonds}
exists and if { upper bonds } exists .

And

sup 9 lower bonds } E int { upper bounds } .

If these two values agree ,
this gives a definite value for fabfhddx .

For lots of functions leg .

the Heaviside function and for all continuous functions)
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this works . For Dirichlet 's function
,
the Riemann integral fo'ga) dx is undefined .
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For the function um
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Note : ulx) has infinitely many discontinuities but it is not discontinuous everywhere .
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If two functions f and g agree except at a single point , the fabfixsdxefgalxldx
It The same holds for changing a function at any

finite number of points .


