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ISR P8 =0 P95

P*A=L*U nxn n¥°n -A n?/3 [L,UP=lu(A) | LU
Decomposition

e - A U=chol(A)
ol pYa) Bakinlfalle)
narn

f n3/3 U=rref(A) Reduced row
echelon form

General A=Q*R, . [Q,R]=qr(A) QR

cases Q-orthogonal n"/3 Decomposition

A=S*D*V, Singular Value
S,V- unitary Decomposition

Square
matrix

\ D - diagonal

Special n*/2 Triangular,
cases 2n Tridiagona
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MATLAB 1 [L,UP|=lu(A) 1w  [P|[A]=[L][U]
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end
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Cubic Spline lnterpolation f 7=/

mo e 1 S(X), S'(%), S°(X;) mTpa %2
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2(hy+h,)
h,
0

0

Natural Cublc Spline

0PI I0IYR ORIN NNYPNY NPNDIOR NYN RO NIRNWHA NVAT

h, 0
2h+hy) h

O h n-1 Z(h n—1+ h n )_

oy

. Yiia— Y

X1 — XK

réJ/l_ayo\
0y, — 0

& :6 ) y2. yl &
\5yn_5yn—1)

:07°910 QW57 QY



S=1+X, —-2<x<0

slzl+x—x3,
2

S, =—1+7%-6X

O<x<1
+x3, 1<x<2




|Least square approximations ) 7/
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QDX DXMNITA 2%13° 1) 772

pn(X)= a.x"+a, X" +..+a 013°71 f(X) TPXP1ID OORNTY
29110 PN DY 0212777 27301R W T 1D

E:T[f(x)—pn(x)]2 dx — min

ay,8y,...,8, DNTPH NIV NPIRT? NPIOR MRNWA NIYA 931
b
— Zj fFx)-p,(x)]x'dx=0, i=041...,n

n bi+j+1 . a.i+j+1

b
a =|f(x)x'dx, i=01...,n
= i+j+1 }[() =
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JIRPNFRPWIF

P, (X) = 0.3328 - 2.5806 x + 9.1642 x°
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DOIINTIN D095 L]

TPXP9T 90 PN woR Legendre Hw oM nn natva
f(x)=aR () + &R (x)+...+a,P(x)
001N R o Legendre Hw oo hon

[PIRO00c = 17 1]

) 0 ifiz]

P (x)=1 P3(x):x3—§x

P (x)=x ;=
P(x)=x" =3 A=



|Legenare Polynomial

How would you work with aleast squarefit of a
function.

1

-~ (P (0+ 8B () P (X)) o

-1



L. egendre Polynomial

How would you work with aleast squarefit of a
function.

3% = i (2)(a,P,(x)+ &P (x)+a,P,(x)—s(x))P,(x))dx =0

-1
- 1

2, [ (R, (XK | PR X+



|Legenare Polynomial

The coefficient &, is determined by the
orthogonality of the L egendre polynomials:

2, | PO, (x)x = [ S(x)P (x)




|Legenare Polynomial’ Example

Given asimple polynomial:
s(x) = 2x°

We want to throw aloop, let’s model it from O
to 4 with f(x):

f(x)=a,R(x)+a,R,(x)+a,P,(x)



|Legenare Polynomial’ Example

Thefirst step will be to scale the function:

X=mu+Db

We know that at the ends are 0 and 4 for x and
-1tolforuso

X=2U+2 = s(u)=2*(2u+2)’
s(u)=8u®+16u+8



|Legenare Polynomial’ Example

The coefficients are
1 1

j s(u)P,(u)du j (Bu? +16u+8)du

8 = ==
j P,(u)P, (u)du jdu
-1 -1
= 219353 =10.6667

a =16 and a, =8
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Tchebyshev Polynomial

The Tchebyshev polynomials are another set of
orthogonal functions, which can be used to represent a
function as components of afunction.

f(x)=a,T,(X)+aT,(x)+...+a,T,(x)



Tchebyshev Polynomial

These function are orthogonal over arange| -1, 1].
Thisrange can be scaled to fit the function. The
orthogonal functions are defined as;

(

0 ifi %]
LT ()T

j'(x) ’(Zx)dx ~ ]z ifi=j=0
1 V1-x | zl2 ifi = j#0




Techebyshev Polynomial

The Tchebyschev functions are:



Tchebyshev Polynomial

How would you work with aleast square fit of a
function.

1

E — [(aTy(0+ a0+ T, (x)- s i

-1



Tehebysnev Polynomial

How would you work with aleast square fit of a
function.

dd% 11( Na Ty (x)+a,T,(x)+ a,T,(x)— s(x)\T,(x))dx = 0
Rearrange

j To ()T (X dX+a1jT (X)dx+
—> -1

32sz ()T, (x) xdx:js.(xTO X )dx
5 )
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jlf (x)dx = @, f (% )+ @, T (X,)+...+ @, T(x,)

279V Dol

f(X)ax =B (f(%)+2f (%) +..+2f (X )+ f(X))

17105770 PO

f(x)dXz%(f (X)+4f(X)+2F(%)+...+4F(x )+ f(X))

DY C— T D —T
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http://www.math.biu.ac.il/~schiff/Teaching/376/int.ps

