MATH 142A: Introduction to Analysis

www.math.ucsd.edu/~ynemish/teaching/142a

Today: Higher-order derivatives
Taylor's formula
> Q&A: March 5
Next: Ross § 31

Homework 8 (due Sunday, March 7)

CAPE at www.cape.ucsd.edu



Hia\r\er- order derivaTives

f:I-R | feD(T)  f:T1-R

£ £'eD), we get a new function (£):I-R | called
fhe second derivative of 'F) denoted

Def. 3114 By induction, if the derivative -F('H)(x) of order

n-1 of § has been defined then the derivative of order n s

defined by . Denoted
l{qf has derivative of order n on T, we write
E xamples £(x) ') —f”(ﬂ -(m(x)
o o logo
10\ A 1*'\



E)(O.W\P\QS
Exomple | ([eibniz’ formula) Let 4.3€ DM(I)\MN .

Then (-Pa)m(x}: : where (E\:
Proof (Execcise)) E’>3 induction: n=1 follows from Thm 283
- (V) (n-1-k)

\h&UC+(DV\ S*EP‘. SLLPPDSQ (.F 3)“‘-0::%\0 (n\:).{: 3

/ n-l (k) (n1-k) (k) (n-k))

Thn | 2605 E RV

ko
Exomple 2 Consider Pi() = . ceeR | refo..ny
Py(@)= 5 P(o)= =
Pn (1)= N

(%) n-3 (»)
P“ (')L\= 320yt U352 Xt + N(N-1)(h-2)Cax = Py(o)=3l¢,
@ "
p'\ (0) 121. v 4 .———Pn‘ (O\xn
n

Vkeformt Ple)= SR )=R O P, P
I .




Ta\j\or's {formula
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Tayloc's Theorem
Thm 231,16 et x x.e®R | et 1(3) be open (closed ) interval
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Taujlor's Theorem
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Examples
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