Edemen ‘l'arg Numericeal Andysis

Anadysis — Qnel Implementation of
Numerical Algoriﬁoms for
Pinding an approximote solution
of a Mathematical Problem
(usmg a. Computer).
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Chopping error
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Discretiz abion error




Numericol  Algorithm :
A COMPJ,U'Q» setr of procedures whickh

8)’\/@3 an o«pproximode Solution Hv a
mothemgtical probizm ]




Algorithm s chosen

Decicle the accuracy neeoledd

Estimode the mognitucle of thae rouncl- ofP
Oncl  discretiz ation errors

Number of iterates

Checks on e accuracy

Whet T do if —here is ho Conva/geh&,




Criteria.  for a.cgoad,, m ethoel :

1)Num ber of Com'ou;"o«.'l'ions . Aolclition ) Subiraction,
MultipLication | Division

2) Applicoble 1o o class of problems

3) Speecl of convergence.

4) error management

5) Sfalo}.,(bi'y,




TOEiCS‘ :
1) Po..@yrwrvu'ql | Plecewise Poﬂdmrwid

inferpol odion

2) Numerical I ntegrah and
mer J %ZPPerenﬁaﬁon

3) Solution of a System of Linear
equations and of eigenvalue problems

4) Fincling a yoot P =0

S5) Initad and BOunolarJ veluwe problems
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1981




An Introduction to Numerical Analysis
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Convergence o a sequmence :
For n=1,2,---, 2, e R/, 2 eR]¢

Ay — X P for every € >0 F NeN
Such that
N>N = |[HA,-3])< &




Continuons Punctions : Properties

P: [a,b] — R  Continuous
£ s bounoled
Range of £ = [m, NM]

m: obsoduwe minjmum , M. absolute
maximum

Lntermecliate VvValuL Proper)y

m < & <M = There exists c € [a.b] s+
L = -PCC)




Rodle’s Theorem

? comtinuous on [a.,b],
clitberentiable. on (a, b),
ooy = £Cb)

=> There exists C €& (a.,b)
Such that #(c) = 0.




Cauchg’s Mean Value Theorem

2 continupous on [a, b],
cli FPerentiabde. on (o, b)
Then there exists ¢ € (a,b)

Such that
‘P(b) - -P(a) = -.B,CC)
b- o
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Chain Rule

?: [a, 8] — [«,p], g+ [o, f]— R
P, AitPerentiable, of C ,

9. i Blerentiable ot £(c).

Cao-ﬁ)lfc') = gY-P(d) ~)Q-’CC)




Fundamental Theorem cﬁalgebra
PO = Q4 Oy X +-- + Q2
where  Q,, Oy, ---, G, = real or Complax

Q, 0 numbers ,
Then  p(x) has at deast one =ero,
that is, p(2) =0 for some = e .




P.[a.b]— R , c e (a,b)
TE 2()=o0, but 2(Co + 0,
C is sajd f be a simple zero of {

T £(c) = ¥1Cc) = .- = ﬁcm—OCc): 0
but PCM)CC)#: 0, the c is said
to be a =zero of Mﬁﬂﬁp\bcf'ﬁy m.




£ has a =zero ob mubtiplicity m
af ¢ :« () = 2lcy= - -= f(m_ﬁ(C):-O,
190")(@:}: o
[Then ) = (x—c)mg&),
where 3Cc)=1= @,
P() = sin X+ 0 : Simple Zero
P(x)= A sint . 0 - mubtiplicity 2




Let p, be o pol(ynom)ql of olzgrean.
TThen by the Fundamenrtal Hheorem of
algebra , p, (2 =0 for some zye(.
Prn (U = (=249 9, , (%

In-g Polynom:aﬂ of o(e(?re,e, 7) 1

P,,(x) = oL (A- 2,) - (A= Zk)
My+ -+ Mp = : Facrl'onz::d?gn '”"&




A podynomial of degree n has
exacfly n zeroes , Counted accora(b'ng
o their mubliplicities .

A non-zero polynomial of clogree < n
has at most n cdlistinct zZeroes .
If a podynomial of degree < has
more thon n =2Zeroes,then it is @

Z ero Pol(ynom;qj.



Matrices
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sk a-21 au. e Qap
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Axx : mx1 vector

X

—

A = [a,-\}] LmXn madnin, A= [A(H]:

[20(1) )
A (2)

A

nx1
vector

Aa) (i) = Qi LD+ Qjp () +- - T QinAln)



I‘\:-[O.,'J]: mxn

A = [x(J)]-. nxi

ﬁx)(:‘): %a;\} ALCy), 1=1,--5 M
J=1

Ao : mx1 vector

A !Rn — IRm

Al +Y) = ot A+ Ay, ;ceRE
yel



A = [O‘"J] T mxn
B = [b.’\,‘]: hxp
C = AB:[C,‘J‘]:THXF
n
Ci\,‘ = }QZE_1Q,"€ b}e\}'
A, B, C + nxn (AB)C = A(BC)
AB & BA




