
9/2/23 MATH28COB Interial

announcements:
-HW2 due tomen (Iam

·HW3 due 15/2 Dam

· after tsday, WET Yunsong will teach tutorials 4-6. (8- Cr(z))
Real: Tagor's Thu: lerneN, EF (a,b], 8:1-R bes.5 f,f",..., fets onl
and thatfit exists on (aib) · If X01., then forery xeI, there exists a

point(between xand xo s.t. Taylor Polynomial
f(x) =f(x) +f'(x0)(X- (0) +f(x8(x-x)-...-f(0)(x -x)- 3Pu(x)

-> fizyle(x-x0)nts Ru(x) - remaindeterm inLagrange/deniative
form

NotorisMethod:A+ I=Lab],f: I-Rbe twice differentiable on 2. Sps f(a) f(b)<
and that there are constants m,M S.t. (f(x)>m>, 18"(x <M for xez and
letk=. Then there exists some II containinga zero roff sitfor
my xixI*, the sequence (Xu) defined by



Xu+1i=Xn-ffinl forallneN
belongs to Iand Xn -> r.

Mooner,

Inx-2/<Kku - r). for all ne

Section6.4

216:r+l<R se an een intered, letf:2-Rdifferentiable on1 and sps f"(a)
exists at aCI. Show that

f"(a)- ah-2f(a)
+fahhe

h.

Givean example where RHS exists but f"(a) DNF.

Hint: Use Lihrpotal's RuleAestablish this firula
P:Wewant to use LHR. Since of(a) exists, there is a nibbled of a where
f'exists and is continuous at aso flath)-2(a) + fla-h) is differentiable



for he small enough. It differentiable

timh=0.linf(a+h) -2f(a) +f(a-h) =0 -

h3j

(h370 for 10.

so we can apply LAR (differentiatingwith) to gast:
RHS =linfh2f(a) +fla-h) limoh)- f'(a-h)
h=0 hi h-j 24

-Butaf'(a)+f'(a) -f'(a-h)
=fae)2h

byMetin of f" (a).
Example:f(x) = 3

psmi (t),X*0
take a=0.

voscillation0,X= 0.

f((x) =3xsm() -xus(). But f"0) =tmbsn()
-x43(t)

=DNE.
*



But lineif
I

f(-h)he)+thsmi(
h2 h

lineissita mozasin() =0.
2/15:Letfig definedonI, CEI. and that I(n; give exist and areats onI
gps-x((, ..., f(n

-1)
(C), g((c), ..., g(n

- 1) (c) =0, but g()(e) #8, show
thatent()e(n)(c) -
PS:By Taybi'sThen,we have

=mancoxcficipx somezbemen ten



=fy(z)
g(n)(zn)

So tellylimitx-alilx)=uquitz)aseriesg(n)(C).
39: Show that the functionf()=x3-2x-5 has a zest in (2,2.2].

If X,=2, define(r) by Newton's method, show
that

Anti -2) = (0.7) (n-rR
↓

and complte xx.
=

& usingfets
& TVT

P8:f(z) = - 1 <0,f(2.2)
= 1.248>0.,sofchan azers in[2,2.2].

(f(x)=13x2-2/3/3.22-2) =10.K==B3 =0.6

If"(x)=16x1 = 16.2.211/3.2. So byNewton's ethod (Ahn),
we have (nt1-2) = (0.36)/Xn-rP.



X, = 2 f(x) =xlux.
xz=2- f(z) = 2.1

f((z)

X
3
=2.1- f(x) =1761 =2.894555121..f'(z.1)

<y =16) - Eoy43) =2.0945.A.


