_ THEOREM OF THE DAY “

The Fundamental Theorem of the Calculus
Part . If f is continuous on the closed intervi, b] and HX) is a function for whic% = f(X) in that

interval (F is anantiderivativeof f), thenfab f(x)dx = F(b) — F(a).
Part Il: An antiderivative for f exists: if f is continuous on ampen interval around zero,
and Hx) = fox f(X)dx, then% = f(x), for every point in that interval.
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Part I: No matter how complicated the continuous functfom the interval g, b], if we can find an antiderivativé, then calculating the
shaded area is just a simple subtractiéi{b) — F(a). The area under curvg(x) from x = ato x = b can be identified with theefinite

integral fab f(x)dx (it does no harm to think ofab dxas a rather unusual notation for area).

Part II: And we can find an antiderivati'e by measuring the area undegat every point away from zero. Unfortunately this will notrrmally

give us a nice closed formula whereby area might be measoreeatly using Part I. Nevertheless, the duality betweemd F that maps
valuesG of the functionf to gradientss on the curveF (values ofdF/dx); and area®h under curvef (values off fdx) to valuesA of the

functionF, is one of the most fundamental in mathematics.

The Fundamental Theorem of the Calculus was discovered by Isaac Barrow (1630 — 16Wasdndt explicitly stated by
Isaac Newton who took over the Lucasian Chair of Mathematics at CambriolgeBarrow in 1669. The calculus was not
made fully rigorous until the work of Augustin Louis Cauchy and others almost two hundresl lgéear.

Web link: ugrad.math.ubc.ca/coursedoc/math101/notes/integration/ftc.html
Further reading: Calculus Made Eashy Silvanus P. Thompson and Martin Gardner (Editor), PakgiMacmillan, 1999.
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