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Interpolation Regression ( linear regression)

Data: (✗
'

, y
' )
,
1×794

,
. . ,

1×7 yn ) same data

Model : § = 1×1 = 21×1 A Model : some model I = 21×1 a

where

21×1 = how vector function

= ,.⇒*,, .m.a = Column vector
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it
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taking example of polynomial
( 21×1=11 , ✗ , ✗ 2, . . , xm-1 ] )

t
.

we know that generally polynomial1passing through n data points
will be of the order of
n- I



tso
z must be basis |of (n - 4th order polynomial

21×1 = [ 1
,
✗
,
✗
2
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.
. , ✗

n - i
n"
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m= n
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if error is a squared error

$ "" = Y
' BA = Y squared error

I
=L =t.la/=1-.-&(5lxi1-yiJJYxn)--yn

find a such that C- ( a) is

where a-- f&a;) mninimm
/ / equivalent\,

I :(÷;) solve a using Ja = b

me a--1!:)B =

[
21×4-

g.µ,
- g)

:

J = BTB
- 21×4-

b = Bty



when B and y are

2,1×4 2,21×4 - - - Zml✗" defined in left-side
=?⃝"" """ ' ' " ↳ " ""

.µn, , ,µ , . . .mn, µ
B?⃝

y
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↳ when can it be solved f.
( it J must be square matei-

( it B must be square
motrin

(il basis function must be
( it basis function must be

independent
independent

Generally Bnxm
size (B) = n ✗ m

t
, J = BT B

mxm mxn
nxm

"• met" Mt "" |-t.
you can use poly fit to perform

interpolation/regression using polynomial

✗ :-( ¥) , y=/÷;) , p= polyfitix.se )
t:

✗
n

you choose

( l is a order

of polynomial )



if I = n - i ( I.e. (n -4th polynial )
↳ interpolation

• Regression is solved using BTB a = Bty

but it can be also used to solve interpolation

tfn interpolation D= f- 24
' '-

I - zixm -]
→ nxm

m=n

- therefore B is a squarematron

- since I emped-h.be able to solve Ba=y

I will assume B-
' enist → ( BT)

"

enist

- multiply both sides of BTBa= Bty by (BY
"

( BT)
"

( Bt Ba) = (BY
"

( Bts )

7 (BT)
"

BT Ba = ( BT)
- '

Bty

( A-
'

A-- I)
7l AA

" =I

B*Ba=B)←→LBaT
in

for interpolation
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d¥ = Autf ,
no )= Uo

them
A is nnxn matron ( given )

f- =/¥)
na column vector function (given

In

u=|?u:) nxt column vector function (unknown )

:
tho

,

↳ = | nxi Column vector (given )402 ):

Hon

euhatnottodo :

(A) A = zeros ( ish) ; 60 = zeros ( Isn );

a-
- W; % first time step

hold = zero link

t+
,

for k=2 : Mt -11
hold = u;

a = ( It d-* A) * Hold + dtttf ;
end f- Fun

matron nxn



(B) J- eye Cn );

f- = zeros fishy

hold = zeros ( nii);

u = Jituold + f- ;
↳←
nx ,

↳
IXH
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sareiigsoulutuininsystunfts
☒

= Aut f ,
4101 = no

discrete times : ti , ts , .
-

, tµEi=T

( o ) if you do not wise solutions ult ,) , 41T¥ . . .

Ulta ) but only require ultµµ , ) ( ie.at))

U = zero ( nsl ) ;

no = zeros (ne ');

hold = zeros ( na);

J= It d-AA;

U = no; % take care of Ice

for k= 2 : Met '

hold = u;

E- J a- hold -1 dtttf;



end

a → UCT)

Iiit suppose you
need solution at following timme steps

( pewpbmzciii )
k= 201

, 404 601, 801, 1001

Usaxe = zeros ( n, 5) ;

k = zeros (nsl); hold = zeros (Nl ); no __zerosfn,D;

count -- y

J= It dt*A;
U = Uo ; % take care IC

for 1<=2 : Mt -11

hold = u ;

u= J Ahold + dtAf ;

if 1<=-201 or K= = 401 as K== ② of us

k== 801 or k== 1001

ausavec :
,
court) = Ul :) ;

count = count -14

end

end



probtemziii) : -1=0-001
Nt = 1000, I@ ooo,→Dt=¥

HCT)→ plot ( MIT ) )
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DisoutieingPDE-idh.tl/N=kCx1d&hltiXldx--9emtCt,x1dt-
Notation ⇒Mitt hlt / Xi)" ' - -

' ¥+1

write at typical ✗ i fi=2 , . . , 14×+1 )

⇒ It/ ✗it = klxi) %¥ + 9entlt,✗i )

casei-3.im/@dHi-=kcxi)fHi+i--i-Hi-ig-9entltM:)It 0×2

i:fibn = k¥ [0,0,. .
. 1 , -71, - -0 ] / &? )ia-tabt.tn IN T M
at place get, get :
i-2 LHM✗+ '

= %; ( Hita -2%-1%-1-1 genital

=

t.no . . -1011%74"¥"n¥¥):

14%+1 ]✓

Gxi=M
= ( from hints] + aentltixi )


