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Figure 2.1 A graph of a simulated neuronal action potential produced with a spreadsheet pro-
gram. In the 1950s generating the data for an image like this might have required a few weeks
operating a hand-cranked calculator. The model behind it warranted the 1963 Nobel Prize. You
will be able to do Nobel-level work by the end of Chapter 7.
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Figure 2.3  Derivatives are instantaneous slopes. For lines this is the familiar formula of “rise
over run.” For curves we have to be more careful.

df(x) . flx+A4Ax)—f(x)
—_— = llm
dx Ax—0 Ax
b b b b b b b G b b rFvywTw . . L b b b b b b b b b b b b b B b e
é http: | [malefi.semnan.ac.ir 23
Fy ¥y Fre 9 Fy 3 Fy 9 F Y T W T YT T YT TYRTYTRTYRTRTRTRTRT TR T RTRTRTRYT RTRTRTYTRT RTRTRYTRYT YT G YT YT WY Fyryywe FY Ty wwwwy




i i e e i e e i e b b i

8

~— AN

Figure 2.4  Derivatives are instantaneous slopes. We wish to be able to calculate the slope of
the black curve at any point, but the curve’s slopes change as we move along it. The intuition
for how we calculate derivatives is to imagine that we approximate our curve with a sequence of
straight lines. Each straight line has a slope that we know how to calculate. As we move our
points closer together, the difference between our line segments and the curve decreases. Our
line segments begin to more closely approximate the slope of the curve. When our line segments
become infinitesimally small, we have approximated the slope of the curve at every point with
teeny tiny lines, each of which gives us the slope at a point, the derivative.
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