0 \79«&,{0\\ dQ,\'TUO\'U«VQ$ ‘g‘)g.{

£-THBOR, - 255 T8RS Her tnder L & Tomparatne 4o bumidlity

el

Actual
temperature

O

Table 1 Heatindex I as a function of temperature and humidity

)

Relative humidity (%)

T H| 40 45 50 55 60 65 70 75 80
26 28 28 29 31 31 32 33 34 35
28 31 32 33 34 35 36 37 38 39
30 / 34 35 36 37 38 40 41 42 @
32 37 38 39 41 42 43 45 46 47
34 41 42 43 45 47 48 49 51 52
36 43 45 47 48 50 51 53 54 56
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@ Definitio If f is a function of two variables, its partial derivatives are the

functions f; and f, defined by

filx,y) = lim

f;'(xs )’) = }}I_I)r%)

f(x’y + h) _f(x,)’) B
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Notations for Partial Derivatives If z = f(x, y), we write

Jz
flx,y) = I =fi=D\f=D.f
X

o
0x
0 Jz
—fx,y) =—=f=D:f =D,f
dy dy

EXAMPLE 1 If f(x,y) = x° + x*y’ — 2y? find £.(2, 1) and f£,(2, 1).
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Clairaut’s Theorem Suppose f is defined on a disk D that contains the point
(a, b). If the functions f., and f,, are both continuous on D, then

f\:\'(a, b) = .f,\‘-\‘(av b)

Theorem
Letf: D— R™, D C R", be a function with coordinate
functions fy,...,fm andx € D°.

@ /ff is differentiable at x then f is continuous at X.

® If f is differentiable at x then the partial derivatives
9l (x) existfor1 <i<m,1<j<n,and
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[2] Equation of a Tangent Plane Suppose f has continuous partial deriva

tives. An equation of the tangent plane to the surface z = f(x, y) at the point
P(x0, o, z0) is

z — zo = fulxo, yo)(x — x0) + fi(x0, yo)(y — yo)
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FIGURE 1 A(y‘k")‘f\ac""‘"]g)‘r CCe2-25)=0
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Thus 2-20 = fx (hore) (X %) + f%(xo,qa)cjf o)
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Total ifforecial 16 dz = ) dx + () dy = Sdx + g_idy
Differentiable Maps Wt hoes 0y e 7
1 i, R /) =
\‘ﬂ Qrfr‘\ [f,r-(, /T @\%‘1 \7%\7,\; o{iﬁf"’m"”b\e : Ry = 0 (h)
Definition

Suppose f: D — R™ is a map with domain D C R" and Xg is
an inner point of D. The map f is said to be differentiable at
Xo if there exists a linear map L: R” — R™ such that

f(Xo + h) = f(Xo) + L(h) + o(h) for h—0.  (TD)

If this is the case then the linear map L, which is uniquely
determined, is called the differential of f at X, and denoted

by df(Xo).
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Example (f(x,y) = ¢e¥) Fu = xe!
This example has been included, because it is genuinly
non-polynomial. Here we can argue as follows:

eXth)(y+he) Xy _ oxyt+yhitxhathihy _ xy _ oxy (eyh1+xh2+h1 hy 1)

= e (yhy + xho + terms of degree > 2 in h)
= (ye)hy + (xe®¥)ho + o(h).
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[2] Definitio The directional derivative of f at (xo, yo) in the direction of a
unit vector u = {a, b) is

f(xo + ha, yo + hb) — f(x0, yo)
h

D f(x0, yo) = }}l_f)%

if this limit exists.

« The qmdiw Vector

Definitio If f is a function of two variables x and y, then the gradient of f
is the vector function Vf defined by

Jodvetive VS wdion 1D f(xy) = V(xy) - u

D(\.u_-‘(;\\?\nm\
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Calculus IIT (Math 241)

W20 Show that the function g: R?> — R defined by 2(0,0) =0 and

2
Xy
g(X,y)Zm for (x,y) # (0,0)

has directional derivatives at (0,0) in every direction but is not differentiable at (0,0).
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W21 From a previous midterm
Consider the function u: R?\ {(0,0)} — R defined by

u(x,y ) =X+ m
a) Which symmetry properties does u have?

b) Describe the behaviour of u(x,y) for (x,y) — (0,0), x > 0.
Hint: Use polar coordinates.

¢) Show that u is differentiable and determine the differential du.
d) Show that there exists exactly one point (xg,yo) with xo > 0 at which du vanishes.

e) Sketch the contour of u through (xo, yo).
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