
Last time : linear interpolation ( 1-d) x-tay-lecpki.IN
- -

Barycentnicoordiiatesi
• I

3 vertices iii. 2

non
- aol.nu-

y
• %

form a triangle T
lie in a plane P

Express it in T as it = ✗ Itpi +83

where ✗ +8+8=1 and a,B8≥o

or ñ Ii P , the same way but now

possible 99,8 are negative



•

yt-xau-pe.ie?'--sx-+ti+-i
i. i••%Ñ= 3×-1-45+42

Ñ = 25 - ti - Ez

5--15+43 =/eup /I, I, %)

Ñ = lerp /5,2, E) = { it EJ
= EI +1,5*4*5

Defii& Let xi . - Bee Rd .

A YI, . . I, is of the
form attaint ' - ' +4Ñk

It is anafÉm if ✗
/
+ ✗zt

" + ✗✗ =/

It is a weighted it also 430,2230 -
-

. He≥o

I ñ& I are weighted averages 8×75,5 .

W is an affine combination of EJ, -3



Levying lerplx-ii.tn/--4-Nx+xI
Weighted avenge of ✗ C- (0/1)

An affine combination in any E)

theorem let i,y, -5, T, P be as above

⑥ For any Ñ in or on T
,

in is a weighted average
in ✗ It PI +83 of 5,1%8
488 - bary-ent.IE of it

③ Fur any Tr in P
,
ñ can be written uniquely as an

affine combination of E. Isi as É=✗tpj+83 .



Ñrof If I =3, ✗ =p -0,8--1

otherwise the line contriving
in andi

* •%É•
,intersects ¥1T at Ñ .

Ñ= text b.I for sure
9=1-6

,
a,b≥o atb I

give D= leap ( I,I, b)

Not ii. = cÑtdñ for sure yd, e+d=1, c ,d≥o

So ñ=(a4✗+(bc)y+dz
✗ = ae

, f-- be , ✗ =D gives
ñ=d✗+PÑ-+83 .

Since atb -1
,
ctd= '

, get actbctd = Ctd -- 1

and X, B 8%0 since a) b. ad ≥o .

%1E.yi.to/-.I-yx+gj-e8adsy-b#EegrnIsxisb=0.



I
Pnotofbi. Let ñ be i P . I -5=5

I -5 and E-i are *
¥

,

linearly independent
.

↳ E-I =3
,

so every politics the plane P can be

uniquely expressed as

in Italy-⇒ + b /E- E)

= / 1- a- b) * + get * BE
¥7b p=a.

F- b
- Q.FI .

Quester Given ¥ > IÑ
,
and i how can

we find a,p,8 *he barycentric coordinates
efñ ?



Mefhodltl : Area interpretation
of barycentric coordinates

. I

than ✗ = #
p= :÷¥¥8--5

Proof:



Proof : ( see proof of G) abwes
D) 1- Dz =D

.

w= ax-tbi-levph.ci, b) µ
{D ,

-=aD a-_ ¥
Dz = BD b = DI

NOI Ticwtdz
e- At

,so A- = ED,
B. = CD
,

c-_ 1¥
,

"
'

¥ }a=¥÷÷.E , =D D ,

Ez = dDz d- ¥÷ so d-%
ñ=⇔i+lbdi+di=É;¥ñ+Fi¥I+Éi=¥x+¥i+s .



Applier Interpolation of function
values

Given f-E) = a flit =D f-like

Interpolate values of f- to the triangle T

w extrapolate to the plane P

by : if in ✗ I +PI +83,

estimate /interpolate

flñ ) = ✗ e + Pd + re

- ✗ fix, ) a P f → 81-1×3 )
.

"
No perspective interpolator

"



Exawpteofcowpttiagbarycoentnécoondaates •
I

e-
,
= I - ¥ e-2=3-3

f- =ñ-✗"÷÷¥÷÷÷÷a÷¥÷÷÷÷→
a-

T = <" V2 >
is the area of the pocket

-

grow

Twice the area of the

triangle .

In R}
,
can use HÑXÑH - but then heave to watch

for sign
of the area.



§ } = < 2,23

Eixample :

10115 ¥ ②
→ •

ñ -11,11

⇔.Area D= 's /? 71--1-2.5
Area 13=1/-3,81--1.1 f-= < 1,07
Area c-- 's /

'

o 2,1=1.1
So p==÷. 8--4, -- %

a.ae?=kEfh.ioEmm+ni-tIie.n*roTance



Vectunmethd CARY dimension d≥2
, good for camp ater)

CIs robust if in is notexactly in the plane .)

in

in = component of É perp
'sdealer Aoi

=3
,
- componentof et por"dtuññ÷ ,-

- é - ñ÷÷→=ei.EE#-m*-.eim--.--eiei-feiei)ei ei=eie→=He
Neill - base length÷ .
⇔ - """⇔.

Eea . D= { ein Heil

so F- § = %t÷±ñm::÷=éñ-ieie • f-
eiei - te , ◦%)

'



"" "

Up - perpMalar
to

IT

and scaled so

that u-p.li/--x7--1-


