Partial Derivatives

For §=5(x,4) we candiscuss Jervatives

with respect to X, Y independantly
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Partial derivatives are the slopes of the tangent

lines in the coordinate directions.
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Implicit differentiation
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Higher-order derivatives
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Some other notations
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These have various uses depending on

the circumstances and are worth being

familiar with for convenience in writing.
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Tangent planes

let's recall fangenf lines i» th
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Now recall the tangent lines on a surface. The

plane containing these is the tangent plane.
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Equation for the tangent plane
Recall the plane. equation of the
form A (XX )+ (y-yo)_,-c(z_zo) -0
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Differentials (particularly useful in engineering)

Z—Z(,:(‘fy) (X'K»)+ ({y)[Y'X))
N~ N~ M\~
AR OX Ay
/
For small perturbations of design variables
we may estimate the effect on the output

In this way.
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Practice!

@ Find all QndO”’e“ par tial
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Consider a box of length L, width W that
Is 4 ft. high. You want to construct the box
with L=2 ft and W=1 ft, but are only able to

measure these to within 1/8 inch precision.
Estimate the largest volume the box could
potentially have by applying differentials.
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