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Say Xo fixed as I

X
,

= 2xE E+ C

Fit (Xc , fled)s (Xisf(x)
withlnear poly pi
as E+ C



Write

p(2) = f(z)

p(2 + 3) = f(2+ d)

Menomic) Interp :

play : Ca + C
, X

:

C + 24 = f(z)

c
,

+ (2t2)c = f (2+ 3)

[iia] /] :LI
and * ( : 23] - e



But.. linear. calculation is

22Sy - - -

1 + 26 = f(2)

1 + (2x2)( = f(2xE) ↑
2
Ec = f(2te) - f(z)

Fas
fixed --

as E+ G

1 + 2. = f(2)
-> f(z)

Da
- -f(z)

+ f(z)
3



What about 3 + O

X- = 2
,
X

,

= 2xE 3
Hermite
interpolati

X2 = 4
, Xz = 4 + S at 2

and 4

monomial !

p(x) = c+ 4x + (x2+ Gx
E+ 2

I 2=2(2+3) (2+3) -I
I 22223

I C S (iiI 44243

I 4 +2(4 +3) 14+2) f(4+E)

E+ · - -



Y

-
.

4 = f(x)

offe

D D

I'd X

2 ItE

30 we'd guess we get !

p(x) = Co +(X + (2X + C
,
x3

but---

p(z)
= f(z)

,
p(4) = f (4)

p/(2) = - (2)
, p(4) = f(4) I-

Hermite Interpolation : Interpolation ,

but we allow derivative agreement



C + 2
,
2+ +23 = f(2)

c
.

+ 242 + 36 .2 = f'(z) I13
,
,4 + 442 + (43 = f(4)

4 + 224 + 34 . 42 ==(4)

(( + 4x+ (2X+ C
,x3)/E - c

,
+ 22x + 36x2 3

- Lim Alg WI Lin Als
- Divided Differences

- Less usable : Moranial & Lagrange



Lock at homogeneous form of 4x4 !

-
- O p(z)ziz pl-C

3
,
,4 + 442 + (43 = 0

4 + 264 + 34 . 42 = 0

What would this mean for

p(x) = Ca4x + (zX+3 ?

This would mean

p(2) , p'(2) , p(4), p(4) = 8



Tm! If p(x)
,
deg - 3 , polynomial,

and p(z) = p((z) = p(4) = p'(4) = G

Then p is the zaro polynomial

#fip(z) = p(4) = G T
=>
z <34 sit

p'(E) = 0

but

p'(2) = 0 p'(4) = 0

p"has zeras between I, and 3, 4
- 2

p ( ( 2 somewhere



p"(x) = (c-4x +GX+ (x2)"
-

↓ b ↓ I
O u 0 3 . 2 . 16

So C = 0

so p(x) = < 04 , Xx (x

p"(x) has a zee

(304 ,X Cexy
/

↓ b t
8 0 2 . 1 .C

has a zero
, so G= G

Similarly 4-0
,

= 0



Divided diff :

f(2 ,2) = f(3)

213 < 2xE

f (2 ,2) = f(2
, 2x2)

- hm +(3)
E-O

zu 3 < x &

- f(z)

f ((4
,
4) = lim f(x

,x) = f(4)
x

,
+ 4

x
,
th



Soi

p(x) = f(z] + f(2
,
22)(x - )

+ f(2 ,2+ 3
,
4](X -2)(X- (2+d)

+ f (2
,
2+ 3

,
4

,4+3)(-)(X- 2 3)(X-4)

as 9 +0
,

if f exists and is

continuous
,
has a limit

E+ G

- f(z) + f(2 ,2)(x -2)

- f(2
,
2

,
4)(X- 2)2

+ f (2 ,
2

,
4

,
4)(x - )2(x -4)



f (2 ,2+4
, 2)

-,4) - f (2 ,z

4 - 2

at2, fise



Homeward 7 :

[ii](i) :(i)
and = C

Lagrange :

y
! Yo = 1

, Y ,
= 0 -> Lagrange

Yo : C
, Y ,

: 1
-"

yo = f(x) , y ,

= f(X
, ) = f(xx+ 2)



↓
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-

X
,
Xo

Y
L

[ii]() = (8)
1

Lu

(ixia] (ii) = (i)



(7) HW !

Xoo1
,
x=

-

X
,
exact with (i

i

xnez - (Knif * n

m

↑
↑

④ 2-1874)
2



(7b)
Xal

,

X
,

= "4

Xn = 4 - 1 + (i

s
C r- 1/2

Approx

+(40)

roughly relative error



↓Preustly 115-10 rel
er

EXnx - 2 Xn

↑ -

all)( : 500 ..sele

Xnzz = Xnx - Exe

Xuzz- Xnx + EXn = O

↳wir
-3 + E = 0

re&
(r - 2)(r - 1) = 0 r = 1


