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Partial derivatives are the slopes of the tangent

lines in the coordinate directions.
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(b) $5)= Xy Snl<ty)
£ = ¥ Sinfety) +Xycos (x+y)

fy = XSin(x#y) +Xycos € ><+y>
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Implicit differentiation
Let 2=2(x,) Satisfy
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Higher-order derivatives

7C><>< FXy
V-order of $(xv): %/x 7r’yy
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EX : Find all 3™=order deriatives of
- — V32 2
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Some other notations

DX 2D F=5
Bxbyg Bxby Dxﬂc f

These have various uses depending on

the circumstances and are worth being

familiar with for convenience in writing.
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Tangent planes

Lef" rqu“ fangen'é /'.”ef /n ]-D“
Y-Y.=m (x—xo)
:i:%(O)(X_xo).
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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

=> (22, )—*q(x xo)—b(y—yo)
2R o) (1)
=22 = A 6<—><0) 1B ( V)
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Differentials (particularly useful in engineering)

Z—Z(,:(Sfy) \(i‘\)i)*' ({y)@)

— ~
AR OX Ay
AZ= 3¥A><+~ &y N OT

For small perturbations of design variables
we may estimate the effect on the output

In this way.
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Practice!

@ Fmo{ all Qndom’er P“"f'q
Aerivatives o ¥ {(x,y S(h (X /)

7&: QX\/ cos(’< 7) 7( ()w/cos(x />
{_xx )Y C_OS(X y) 5:n(X/>LI>< \/
Fy=evcostag)- 22y sl )

ﬁ\/y = 2% cos(x\/) QX/QxyS‘“(X\/).
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. F(m\ the fanjéﬂ‘(‘ plane to

{(X, = X~ +><y+/ when K3, ya-]
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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.

V=9LW
A=Yy |/ AL [ AWzL[(éUQAW
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