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What is when f(x,y,z) = xy + z sin(x) ¢ FZIX VZ
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/a. COs(x)

b. y + sin(x)
C. Z cos(x)
d. y

e. None of the above




3.1 lterated partial derivatives

We have already been using these in
showing that curl(grad(f)) = (0, 0, 0) and
div(curl(F)) = 0.

In Section 3.1 they define them and prove
symmetry of the mixed partial derivatives
using the mean value theorem.

HW questions are all: calculate these
mixed partial derivatives, verify that this
function satisfies this partial differential
equation.




3.2 Taylor’s theorem.

Question. What is the Taylor expansion of
f(x) = xA2 about x =17

a. fx)=1-2(x+1) + (x+1)A2

\/b. f(x) =1+ 2(x-1) + (x-1)A2

c. f(xX)=1-2(1-x) + (1-x)A2

/d. f(T4+x) = 1 + 2x + xA2

e. None of the above.
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We learn:

e  What Taylor polynomials are.

e What a Taylor series is.

e  What Taylor approximations are.

e The form of the terms in a Taylor

polynomial.

Taylor’s theorem

e How to write the degree 1 and 2
polynomials in terms of the gradient and
the Hessian matrix.

We don’t need to know
e The forms of the remainder terms
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Next: the expansion about c :
The form of the coefficients in the Taylor

series (1-variable case) fcthy=a 0+a 1h+a2hA2+
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Taylor series with more than one variable

Now f:RAn->R

and c=(c_1,....c.n), h=(h_1,....h_n) liein
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Example: n =2
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We see the best linear approximation and the
best quadratic approximation to f around c.



The Hessian matrix H -
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Example: Find the first and second degree
Taylor polynomials and the Hessian matrix
for f(x,y) = sin(xy) at c = (1, T2). Use these
to approximate f(1.1,1/2).



