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QR methodd
Write A = Q. Ro
Debine Ay = R,Q,
Write A, = Q4 R, ,
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Hm — Qm Rm ) :D@%ne/
Am+r = Rn Qm



1

Theorem: Let A be a real nin modrix
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[Then Ay, converge o an upper
ﬁanadar matnx that Contains
A; 1h the djagonod position.
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A-_[O ’) et (A-2I)= 221=0
= evs of A: N=-1, Ng=1

[ X1 = 1N

A=A : A T . A Or-ikogonql

A= QpRo with Qo=A,Ro=T

Ay = R,QA= A = Ap=HA Prall m
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Number of Com pud'cdion s

A= QR
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Pol(y nomi al Approximation
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Leost- Squares Approximodﬁon
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NP=p i, < IR=p, , pe(,-

)

Clagm : * ;

d ) = Z— <'P ) N > )
Pn \);O q’d 7’\)

Note +hat * -
< Fn ;q‘> = \)Z;:O<P;(zd'> <cl‘})(i/>

= <.P)q,l>)

L= 0,1, h

<'P“ P,,*) 6},,‘>=0;

= 0,1,--.,h




Let Pn = L, ‘101—--—1-0(,,qn e@,

n
a L <$,9; -
A A S R
Since <P-pS.9;>=0, 120,11,

J"‘ 'IQDJlou)S ‘H’)OJ-
<P-pl s p7=0 ¥pef



b

'PG- Cla, b] P = Z.<\9 OL\,>°L\,9

<P-pS pp> =0 vevf Pn & (-
Consicler

2
1P =py ) = I #- Pn+Pn bl

= | e-p” u + Il p = /°,,uZ
B =p < IP- Pnnz, &




Infefﬁoﬂaﬁn.q Pol('ynomiaﬁ
2 ¢ Cla,b]

KXo, Ky, ===» Xy + olistinct points
ih [_0\; b_]

P, (2> = Plos) + [, X)) (2= As) +-- +
'P CXO) 21) ~= 9(,,] C?C-p(o) (%'XM-L)

PO = p, () + [ 2o, 24,220 Ay ]
(x'%c))"' (- 2p)




Numericold lm‘egmﬁon

b b
fﬁ(pc)ctx e f/on(x)dpc

P,,(o() - z LYRWHES

)= T (x 2)

V=0 (2
l#u('ﬂ

an(xMz = ; w; P(A;)



Basic Rules
Mid{)oipd‘ Rule , 'Trafezoiolaﬂ Rule,
SimPSon Rule , Newton- Cotes Rules

C’omposife Rules

Craussian Irdegmﬁon




Numerical DibPererdiction

£ [a, b] — IR
Pr () - in+€’[3°JOj7‘h9 Pol&nomio\l
2ty = p,'(c)

Finite DiPPerence Methocl




Sysfem O’P_,anear equaﬁons

Aot =b : A:nxn invertible
Gauss elimination : A= LU,
L: wnit Jdower ‘hdanaodar

U : upper 'r'n'anguﬁar
Grauss elimination with partial pivoting
PA= LU : P. Permutation matrix




Chodesk.y Decomposition

A . positive - clefinite.
At = A, X0 = <AX,A>>0

A = @@t . G Jower ’f’)’ianaula/



Vector anol Matzin Norms

A e R s A2l = ,nzlzc\;)) )
=1
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llaulz:(,zlxcm?’)/l, 2l = mox |26
V=1 1€jgn
LA = max NAX . Tpduced Matrix

25 Il Norm




Perturbed S ystems

Ax=D>b , (A+8A)(2+32) = b+db
A exact sodution , A= A+
. Compu}ed SolBion
Relotive eyror » o= 2]l
ot

Concdlition Number : IIAIl IIAM’H




Tterative Methods
Ax = b

Jacobi and Gauss-Seidel
Metheods




Soldution of a_non—linear eczuodion

P(2) = ©
Fixedd Poind: g ()= C

Picard's Hixed 'Do}vd‘ 1terction
Newton’s and Secont Methocls



Tnitial Valne Problem

y’_—_ POl YY) 5 §lad = Yo

Single Step Methools :

Euwler andl Runﬁef—KrAﬁ‘q Methocls
Muwlti- Step Methocls

Aclams - Bashforth . Aoclame- Moulbn
Methe ds Stabidity




Bounolary Valwe Probgem
y" () 4+ R0 Y+ 9 y() = (),

2elab]
y(oo;x, 3(19);/3
/ — va //=_ d&y
d dax ’ ¢ o2

£, g9, r + Continuous.
M Diflerence Methool




Ei ﬁenVcJ ne  Problem

Mvcalization results
Power Mettwod and its exntensions
QR  methwdd



