2
What is /if— when f(x,y,z) = xy + z sin(x) ¢
ox Iz

/a. cos(X)

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

e. None of the above
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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
S b () =1+ 2(¢-1) + (x-1)A2

c. fx) = 1-2(1-x) + (1-x)A2
/d. f(T4+x) =1 4+ 2x + xA2

e. None of the above.

“\(\0, laﬁ N ‘KP&VWM @% \F<?<> = N aEUUJ%

We learn:

e  What Taylor polynomials are.

e What a Taylor series is.

e  What Taylor approximations are.
[ ]

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. aevative

We don’t need to know
e The forms of the remainder terms

ot < ponsian ﬁl{(’% olod x= |
f@jg:jA Dot h+0, =k
f(xlg = o, +6\,<><~?>+ azé«—Ol’)\ 1]



Next: the expansion about c :
The form of the coefficients in the Taylor

series (1-variable case) fcthy=a 0+a 1h+a2hA2+

Do e same J».;E ealuode Wan cih = c
le. h=0O

Do this first for the expansion about O:

fx)=a_ 0+a . 1x+a2x"2+

)T 4
\/\Jé/ cove c,om(swb ‘Wﬁl Y\(M\écs O&)ap~~ $C > 1

)= a Aﬂ’(\‘j j—x ! f'(c+0\>= arda,h+ - -
“[O \ At h=O f‘@S =|d,

Afﬂj o fo Loth ndes g

]CIG‘B = Q.+ 2a,x +3a,xTL . |

L p(n)
= 3 c
Pt x =0 ¢ f/(D>:o(( Fn 0 70 >

A#pﬁj ;(D—(;(— L {(Lgx) = ZO{Z,LS'ZQEX‘\' -~1
#M =0 a, = /(}’Jll(Z) (O)

Ap zy“:“l]ﬂ(m <O) ‘




The expansion about c :
fc+h)=a 0+a 1h+a2hnr2+...
=(a_0 +alh+..+a?2 h/\n>+ R_n(c,h)

= Taylor polynomial of degree n
+ Remainder term of degree n

V)
L )

) (
where a i =

-
i
LG

Taylor’s theorem:
R_n(c,h)/hAn >0 as h->0

Whetw 0= | we geb

Her) - fi o kT )
WC@HF/@M ¢ The best (e
&(WIM\‘MN(E T2 f‘ opund  C .

Ao Ra(ed) = f@%}fﬁ%{@}'
N
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Taylor series with more than one variable

Now f:RAn ->R

and c=(c_1,....c.n), h=(h_1,. ) liein

RAN
Tt Tayglow  seined st < L\Mﬁ
ficrh)= A, ,+9,. .0+ %,

10--O

b‘ 2
+ 0\20 8o +aazo 0 2

L\h ‘l’ao\() o»"’:’

+ O\'l \0
3
RENPNE 0 hg— kaxcocﬁ
What are the coefﬂaents a7 Ol sepzt&
E\ré\l,uw(& A h= (O > I VN

PRy %, - et
f@} — qo B! AFF& *’E(C:k% C{ O
T Qoo hl +

At h=0. :’%E(C>

Xio e

VL Y
qL; - L] = ETE;; "B—\V\‘F CC> A

Example: n =2

f <x*\m >j*%z>
zﬂx,jy. aﬁx,@a%“
,;E AN

‘ \

szms,

= %}U> 4 \D%(X/ﬁ G\“L\Q
ﬁf Hh + L\\jke: ferms

We see the best linear approximation and the
best quadratic approximation to f around c.



e Hefflan matrlx/l; S T Example: Find the first and second degree
D F :% — - = Taylor polynomials and the Hessian matrix
H — Ky 0K dhy BUN; for f(x,y) = sin(xy) at c = (1, T2). Use these
/—)LE b r sz/ to approximate f(1.1,1/2).
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r
L
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