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orth (A)= |0, 1202 -~0,5027
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avs den allménna Bsningen har 7 parameérar




Ex  Por wusUpLg rFe 2
Blanda be*éanj .

Jats 1./157
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Vi anvdrder féftt’/'ande beteckn ingar

[ §

X = [u) Us koordirnader ¢ basen €
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S— *‘f—"‘_— —
T -t
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0570‘94"//6)— X = TKI vES o X'=T"x |

kooralinattrangstormatronstorm je~ wier bast yte!

Jpecrelll orm € skulle vars Starotrdbases

b, i ‘, .
T= le, e --- eAJ
| { : e .

eller om & Cir Jfaﬂda/déédeﬂ
' /

T-‘"“-" . [ P En] f
] { e

Ex (é)oél" ({) ar bc:-Jx‘Pf ,
Jéﬁrzda.rrr’éad ¢ Pz : G), (? ) 4 {—r‘ }£

oé !X'
Lg ¢t x = X,

i

t‘Jéanc{arﬂéadeA_ :

Vi har atttse e - (é)# £,

- (:)-—R £

Tmﬁr&%rmm’?bﬂ\_fmaf_nu err (e =—‘F‘}

7= {1
o |

foorctin attn »stormalronen




X; xz

0+ o) sonen

()= (@) < 2(t) ieer
A 7 _ _

specieie (3)= %

/

X,

. X2
ﬂ)fﬁmpn:‘nj Labora 1‘7'0:»-7-. N 3}
Lth'é'f oﬁfv'ﬁ? en":?j N

Praktisk anvivdning av NA )

rin CQ: C;l'(.v—czng..,i-c,,x,,
dd? A x=b | N |
7 bi'vi//éo:'-, olika éejr-é'mswuya,
X220

- S positriite sy i

Ex rmiinimerm Kostraclen L5 alf Gilverka
Pylarna 4 X2,.oo,Xn. Ax=b resu~sbegrdroningarna. |
Tildlen mdngd [xe R, Ax=4, x20]

{x‘; Ax= b} en atfin mé‘njd/mto(ﬁ/'a(a'? A

posiGvittstrg, x; >0

‘{:? blldten mdngd

{x‘-Ax =bf

V(CT() =




/e Soke PraJi’ceré?( negatyv g ol et rilts, 7g :.P
ltema iy rmetod: XMe yto), o
Vu@ﬁj‘ observatior o

O X fusten och pEMA) 38 & xU? octsa budten.

Vi ska actss fpr-g:j'.-'cem P ,(//4) ././

Tv:’m cla bben
(Jtblik

Au=L 0
{ U =0 p& o

ueCin) wel(sn) |

V={uer(A): uec?(a), ué'C.f.C_l.)r, w-a pf o}

Visa att VV 4~ e# Lr?ler e

L Frdgal Hur blr cleé om

Au~Fin ) bl g
w=9 pida ,g=o0 | ’




Numecysk [dsn ing av (cnjdra._ebuationssysten

Ax=b, A €R™7

Heath kap .

Jt‘andafda,(ian'{mm g 'Gaaira’amanaéah. Bast ot inte
matrisen & pd specrel -n%r_-m. For gpeciela matriser {ex
Stora, Flesa ratrise~ anwinds andnn metocler, {.ex. iterativa

mietocter, Heath kap /.
FEratt G-eliminction 5€6 vara stabi!  allmdntkeé 54 mdste

man pivotera ,dvs man byter roder it eliminafionén
sa alff man [ varse .Jt‘ej e oad obort Pa}oc‘ —eferment &0rm
sy lig# (store Ul belppet). SRR |

Exempel P& efeblen av ;of'wa-ézr_ficy

£ kvatrbnssysten : ' Xry .I ,
X +Y-:2

Exakéa (Esr: x= feco y = {002

- /00 ¢ /007

G - elenination med 3 SHAor

{—O;OO"X*‘Y‘:‘[ Y.-.-:[
/000y = 1000 x=0
Prootering @aa{éyh:, s att v B o Stort prvotelemelst sorm m@‘af?z(

X+y=2 x+ry=2  fx=1

[ = =
"OJOOI "'Y" ‘floo\i:: I,OG Y-‘:‘l




Bra ,/D”lsrnf‘:-?j m.a.p 3 sFvor. _—

[rntro - exemoe!l

6— &.’rhj/'naﬁé_:h mect pfpdetzhj

i { o
{
A-.-.' 2' 2' [ b": 3
’ A
4 2 IJ
Pf}/dﬂ);}'ﬂj . Byt rad 1 och racl 6 -
@\ + ol o x “%!l°7

PA &
InfSr steq .Zjé‘r'os inget radéyte eHergom 1 4~

SEBrsta. p.r‘vafezemeﬂhaz‘ och siter rectan rat.

= [4 2 ! G (4« 2 1| 6
c + F+|o°]|® |o 1 x| o
z\o % -+l o © -zl -5
o

Q.felc'me'naz‘?'oﬂ klar. Det hé’yerz‘rfbﬂja(d‘f‘a
Jy&fémef— /Sses et ba&c%suéa’v'écfibn; |

X3"""/
(o-41)/1=-%
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x
P
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x
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(Han p;‘voden"nj iq—(ﬂge.mr‘ inte G -elimination .
(1 of 1 /4O

2 41| 3
4 21| 6 o 212

Vi kan inte fprtsata wilan pi'mt‘efvhg.

Mect pr‘uo}‘eff‘f?j g[‘é'r- vi' multiplikatore~ &l betopp <

Och et 6{9/7:?)064;'- i‘}”bﬁ/fﬁ"ﬂ av aurundn'/bjs.f'e,[

/_U - fa éégrf'\s er/Ng

ges av G-elirmination .

PA= [ U

P _Pe,_mufaﬁansma{-n': Som beskriver radbyfena.
/! exerplet-d— P= [0 o
c ! ©

/i o O

U - uppﬁr-‘ 't‘r-f'anju/c;r— matyi's Sorrn G- reau?éaféf

av G- elimmsnatronen,

L - rnedst trianguld~ it
"7 MIGEreS rmecf dfbj(z,).—_ Vs

och multbipltatore g, rnecdre -é’ﬁ'd?ﬂje(r)-

léxemp/ef ar Gl tsf [ = /' O ¢©

S
{




ﬁfr—k/a-,-x'nj av a# mults plikatorena b s e

/'. nedre fnbyz/n av l :

Z,
/ O O
o / A=A
o 7 [/
/ o ©O I 6 O
z ! Ol |lo o |A=PA
i
i
v o o +~ oV
K—W”_ﬁ
L = /I © ©
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[.c'{':nf'nj av A){-'—“.‘b’ Ae B7*" L ect LU—-aQ:z‘(:Eb.ma-enhf

kan beskrivas ;1 3 steq .

@ prPa=LU
Anm AXx=b, PAx= P&
LUx, = pb
Y
@ Ly-Pé |
@. U érz'a?ju/ét'ra o‘y.sé'cm, enkia atf LPsa mec
X = S TeR .
fmmc?é, réspeftrve. bakdts pbshs Eutr'o r .
Eé’énearbgfg :

Antal a/oerafbbner-/ adaltB'o mer
et

J{ej _Z/ faé{-arf'aer/'rljen R _2,_ n 3-ap.era6b0¢"
J

J{ej 2,3, &rbngq/d'rq gyster ;. e~ nzapemﬁ'anef vardera

Vitser . O manm Aac ma’q}q e,éuaz‘;bﬁa‘sysfem

Frirect Jammé maz"r—z.s e ofika hgge,{eq, s yow’_

man et funja ‘ar‘bzfe-:f, J‘t‘eg Z, barn.eg 34”73 ‘

| MATLAD #Er man fattorermna genom Ao ktron em. /r,

[Z. v, P] /n (A)

! Heath bestrivs G-elrmimation SV Elenr enddra

Lranstformadipr e




x  ox)

MzmiA = lo

X
x
X
X

o 0 X

X ;r./

Detha r fOrstdr vi bifire sen pir vistuderat "/.'f'»y"a"ra

avéiloln gar.

AX=I , X =4"

dvs '/o'km'njen av ekv.syst. med Flera higerled.

G awss - Jordtans metod, elirnination 6:/16,(2%700&1_

miatrt's .
] ] 3 O
]
krdver mer berdkn ‘rgar an & -etminabion o

er1 trooli&'omn el ctator.

c)Tpecr‘efc"a malrrser
@ lpo.sf'ffvi‘deﬁhz'f‘a miatriser: A=4T

— XAx>0 Bratta x.
/hjen /oz’voéef:'g betdver (70":'22 5. ,

finns én J)/mmet"rﬁ;f.é t%/cfar-,',:”,‘ﬂﬁ A = é& -
kattas ch D-/Gb'ky ~faktorise s ng
chol/ (A) + MATLAB.

@ A cggonaldorr i nanta orrctrisen
I O-r.‘l‘, > Z Ia"‘JI s radees ‘dzh‘jana{dam_
J# i

o 5 kolonnvis, /w‘raﬁ’n‘rzj behdvs rnte.

L1




Vektor - och m atr, Snorer e

” - . ~
X € R , ”X[L— Z )(‘.2 , Vanl/rj /a'ﬂﬂ
2-normmen
lelli-‘- Z[ X1 , Summanorn i—narm_.
i=1

ixil = max | x| ,  PaKnoranen
= R

X = ol . ‘IX]‘1=f+2 +0O +1 =4
ixi,= J1rero+T" =[G
Uxil, = 2

Mé-t‘r:irnorm

; , ég/o/a/ad G yektorriorrer
Ixd = 0O xll ' e :

deé 3&'//&:’* atf

n
{14 ”1_ = 'm_ax Z [a-'j ! ., maximmala .éa/anﬂa‘amméﬂ .
Joooie
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¢
J=
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- Al =
A s 5 4o, | TAL-S

2 o / -1f AN, =7
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Matrisnor m

Def LAl = max MJ_IL
yxi=o . lxil

Fran aef. Rler i

A x It <A ) xk

Anvédndning av nratyesnorm .

f_.o".m ing3rggrarnk oZ.
| séilled F5r ehy. systemet Ax=b [dser vi eé -"a L8 ré "/O,vé/‘m
is-b S |

Anta Jg,n;'njen endast & /m;jef/edzé’- 6. ddes mratrisen
exakb: A =A. Us vill analysers felet Sk=X-x . Felet x
hégertedet : Sb=b—b |

D4 gdller Ax = wj ]
= Adx=5be=> x=A"5k
Alx #&x)=b+&b x=0be> sx=A"d
lier el = ALl S AT NS
Ve har dven libll= nAaxl <A ICH x I

elle~ M xIl >_Hol
1Al

Vi Br WSkl < 147 UELR- WA !la.A-"'lﬂAVIJ il & bl
_ = bl S SR T AT

bonditro nstzd
a’(/}) = HATNIUAN kondiBonstal.

S bort fffA) innebdr r'.’/a—éond:'}{—;b.ﬂe,—éa :.Jf‘é'rn,};;,s;—— '

kdmr/iyt‘ problemr.
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/00 ! {00 O (X. 200 I)
loo0 100 1 J\ X2 200t
/o"snr‘nj X, =x,=! |
G- elimination med J siFror

Rad reducering 1ool 1000 X\ (’ZO.O l)’
( 2 Xp ) N

o
()
) ool - 1006 1000 = 1601-0,999-1000= 1001-99% =2

ToYoR!

A

/cisnf'rzj X, =0, 5

xg_"""' 1.5
K =07
{ ool fooo) %, 206015
1000 (00 1/\ %] \2000.5 )

6’6/"’“ rnation har 165t nastan rat problem . G-elim. ar

Men E:?ﬁ L5 @ ening Ll det st3rdd probiem et -

en stabil é’{?on}."m .

Det Br problemet som Sr instabilt. Stort }f .

uAllo_ = 2001
A - (lool —-IOOO)
7 290‘ -lo06C (oo}
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paMl_ -
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Jka /éfcpraduké
ksp 27 Holmbker
— "
Ex. XeERT, yeR" <x y> = x'y = 7 XYi

=/

Skaldrprodukt  R".

Behdvs £3r éigarepp som = yinkel, l8ngd, ortdgonal fet

specielit: (‘f-z'anje?’o lithet

P y fh@dfdj 5 J9tS

J éa/é}jpr‘odakf.' reelld vektorcunm

Def £n Ska@'rproa’uéz‘ sV dr en ﬁ;nkﬁ'ah |
<L, > VxV o R -

Sddan g ueV, veV och ek 5& gdter
(i) cu,v> = cv,u>osymmetrisk

() < xu,v> = X< U, v> |
) <+, v> = U v>e<uy vy lingdr

(iv) CUUDZ0, cu,u> =0 & u=0 }Pasf!‘?"’

Det g (38 G# Se 3# cteta gIher 43 r
<X . y>=x"y R".
(d'vn/nj)
Ex] Om A dr symmetrisk och Pa.s'zﬁ:'uz‘ a’e?‘:‘r’ﬁ:'{
of Fr <X, y>= xTAy en okalirprociukt , p7.
() LY, x>= YTAX :(ATY)TX =(A Y)I'_" XT(AY)‘:(’('Y >
symmeter A=A;\5ymmeéﬁ hos

Jkafé’qomdaké
T T




(¢) <xx,y> = (ox)TAy = xxTAy - x<xy>
(l'(l')<)<+zl y> = (x +z)TAy,=' XTAy + 21247=_<x,y7+<z,y7

(‘-V) <X, x>= xTAx > O, x TAx >0 omm X

e/)/l"yt‘ de/ fd'/- POJ. dEJ‘fhﬂ:-f‘ maff;'d' .

Ex2 [ rummet Cla,b]

kon{—’nuer'/lj&’ é{nkt‘voner Pa [q é]

<f g>= jF[x )glx)dx , en skalsrprodukt

() jF‘dx 20 =0 omm £=0 £y 'Ekonf?'naer-(c? (oBs!!)

Anm, jméraﬂ'aer/‘nj IV r‘é'éne:rej/er- e A ;Téé/é'rpmdutf‘

X, py>= SpY. X2 = p<y, x> =A< X, Y >

o, . ) : o) . o
i ,szn D= D w <Kl ) sy -

=1 S w/ '=‘l
Z«tz_ﬁ < xi, ¥ —Zzocmmmyp

=1{

Def 2.2 Normen av we V oef av

f’u//= m "

Med avstindet mellan vettorerra e och L menas
flu~-v 1. Det fan fnnds rormer Jan; 1ride éé’ﬂ‘;er thop

med s5kdldrproauiet.
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.é:x V= ’?n/ X e Pn-'l ﬂx‘”z =\‘Z ;([.1

éé"njer thop rmeq standardskaldrprodutiern

<X, ¥ye~= xTy.

Me //XJ’,. och I xi, hé'njcr e fr'./vap rmec! Jéé/«i;'qvm.éc’-.
Allm 80t £3r 20 rrore Gler ot cler 3r eq Lunttron

Ll V>R, 58c05m at#

() 4ut 20, yuf=0 om.m wu=o0

() jtocull = [ ol wh

i) Nurplt < frett HUVH -érf‘arg;e/aﬁ bh et

Jots 2./ Couchy-Jchwarz ' olithet

[<u,va>l=< llulthhvi

mied //}éheé orvy Fry UL Od! [7g é‘f /;}7(/‘5{':‘ 6&—06,?6{6

Bevis . om u=0 oF gdler mect Lébet

Anta U0, [nfs- _/:J';;'Yp/uﬂefz:;nen q - P-a '3

?({-);—‘ H€u +vil®

Egensbap 1: g(t) 20, V¢ [narm}

g(t) = <tuw+v, bt v >(,; é‘<u,u->‘f 2¢ <, V>_+ Lv>=
=atf+26t+c 2(¢t) av grad 2.

G <> bt vs e v

J //u«f‘>0




Egensiape 2 : 9 hdr pmin —_S_ med 2("5“)“ c-5* 20
[ ’ ' g g
C-L. 20 e> 9262 ctte- 16/2{FV |

Uitket Fr olibheter .

likhet om c.-_sj =0 dvs dd H-2u +u4? =0

lithet om g(—f):c—g—‘-—-o
dvs of l-2urvf?=0 omm v=+ Eé‘ W dws [njdrt bevende.

Def 2.3 Om u vzl & Ir vinkel/n 6 mellan tbch .

ofef gensmm
cosé = <Su,v>.
Hab if vif

Anm Frdn C-5 olikhet ~fs U, v>

Yultlt vl

Ja#s 22.  Trisngelolitheten

M vl MUl + Hvl

med likhet <> U=0 elfer v=At meat N>

(u och v /’_}?L/'c?ﬁf'?-‘ rum med o‘ka/é'rpmduéf).

Guning: L3t u,ve0
qall = 2 _puy = SHu-vd (x

Bc.s{-é'm vinkelr mreliar och u.-




:faf (/6777%5” ; w

Lé’;n«'nj: o
vt = UV, u-v>=lwl? + ffvl*-2<cu,v>

' = A 2 { z2_ 4 — /2
clvs <u,v>= z//u// +_2__//.,l ?yu vl

CosxX = _Su, v> _ 4 flall + & §vll -t Hyu-pl?
duwl it vif uvi 2 Hal 2yl

N8 -l L =43 odus =Tl

AL NS —
2 2 2 23z

éthg;

Vad dr vinkeln naefidn £ = x xh g = X% P oAet /n?/é'm f‘té»vmef

C(Lo.11) prea SIS rprodukt ff'(X)g (x)dx
o

F?é_’?a s Ygd ASnder iped cenkeln mellan f=x" och g =x"*1

C/c?oﬂ-—-’oo-

[ dsning: cose = <fg> > = [ xxiotn - L
L-O3ning <fg Jxxdx J

!!F/N{jh'
i T ———
HEI = Xxde = [ V'
J§ G tgrffesctan - T
4
Ccos6 = s iz 6 = amca.si_’:i =0,2527
l/_’ ¥ 3 ‘9

Cosé - \r(TZnJ-I)C-an;—-?f . FI =3 oo
2n+2

ol
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de b/ ndstan linjdrt becoende. Gor mot lLkhet ;.

"

Sletsats : I rummet &, ([o,1]) 3~ {X"’I}-n rngen bra bas.

J=0
4 + Bx +5‘x"'—-3x’-—xq

Men det £nans e€n ON-&4; do'— elementen 8r ortagonala.

Def 2.4 woch v dr ortggonala om skaldrproclukten
ar noll, vinkeln rmefllan odem g~ o3 6~ —g v
u 8- normerac om Hull=1. w

= a
En manjd V&béOf@r" Sornt é'r nNormieracde ach FQ!‘”(/(‘J

arfok?ona/a Akata s OM-_-mé'ﬂad

J/oecz'e//t‘ O ma'hj:/en S en boas L5r rummet s3 Aar

v en ON-6a8S.

Jats 2.4, Pythagoras sats
u och v oréajén'a/a o5 Hitpp2y = Hutl? + fvl? ‘-’E
’ ™

{ w; ]:! ON—mé'ngd

Hea, tlgt .- u"”z = Ilu,ﬂ‘#ﬂu,//‘-p . [{uh_ﬂa

_._———M‘"W' Fa{J"’" Airekt duv /f'@'é'r'fft‘eé Chog skdlarporodikiten

+ Or{ayana/fﬁ':’- )




Zemm_i2.‘/

En ON-mdngd Sr ligdré cberoernde.
M Dest P,Qo //?/'é'ffﬁéfae,qae. .

— . . »” s - . (] )
Folya: Om {e,j‘,mr ar ON-bas o3 £dn f"d"‘{' L i rumnrel
Skrivas

“u = ‘<C.£,e,>€,.7+-—<U,€2>£‘+_,, '+<U‘uen>en

Pl
b

; wu=& +&
1
bl >l ~— 65 =< i, ee > € !
é, T
: Skaldren .

Jats 2.3

v a"ndﬁ"?t‘ dirrensisnelit rierre . Def Anng ON-bas .

- Bevis  Lonstruktrot
Gram — Sehrmiotés ortegonal :5efl.nj.fpf‘acas‘_ (G6-5)
I/f‘k{—fjf. |
@ bss YoiVao oo,V om aem(v)=n (Sats 1,2)
@ S e = |
¢z "’-0(2‘, e/ + V. Océ_bg.:z‘a"mmer Xy 53 o <e,’, e/ >=0-

CC L Ee> = Xy e, e,’> ¢<8, =0

“%O(z,=—dva,€,'> :__<‘(2 er>
<eJl/eJJ> ”e"//Z




{Hustration
{
€,
projektionen av v, 95 e,
= 4 V&) e: > e ’
ez '
forts3{t 6‘3’ = O, € + Ky, S * 1
ansats: < €',e;>=0 => 5, = —~<Vs, e >
I e, it2

€,, e3> =0 = G35 =- <V3,€32
| =
etc

@ Normera e,= e/
le:l

£x p3. V‘z({)): Vz=(?), Vsz(:),
‘ ¢

Dessa ar (:‘njé"‘f Obef‘OEnde, bas.

Gf’am—*d-c,/qm:'dé S e/:-—-m. e

1= -Lhs> o v e (i) (0)-
i e lI? ! 1 '
6‘5=“4V3:’e;>e;——-< Vg, €2 > e + =
verll e l?

__.,;_l_’")__'l/z—ffz i=,£[
l(? -37;(‘;2 i é S-II
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Normera : e, = e, /lte,ll'-* T‘tz:(?)

Def 2.5
Or'tf‘o(jana/a .éomp/e.me.nf'ef ! el Uwncerroem

v & v

U”L= { el sdadan a¥ <V, u>» =0 b’u'euj

Jats 2.5
UL ar e underren

it .
Bews” y, e Ut = av, +pr, ¢ U™

Lemma 2.5

£ uppcfe/nz‘ry
U= '+ U med we U, u"eU”

ar entyaiy. (och Arns)

P rs e : Ahtf'_a Eus ap,oc/e./nz‘rzjér-'arh v 3a art

e Sr samrrB-

w’ kalas 0tgPond(projellionen v w pi (/.

w” -y - | av u pd U+

S




ots 2.6
Orfojona/,oer'ek-b‘onen ar (bé'sfa"appmm,-m'éz_/.oﬂ ,
UNnaerrurm—et. -
Folyande 3r ekvivalent, uwel, u'el

(c}) u-u' & U+

(i) Hu-u'll & § u-wi V we

gﬁfs 2.7 Oféajona/pmJ'ekéfbnen exfbfar;ar; V)
¢ ar dndligt odimensionelt.

V beha"ver- FrICE VRS é'ﬁa’(@fdf‘meﬂa,‘aﬂg/{f. (‘1)

Zildmpring . G ale kins m etoc! f"pari‘z‘e//a

ol Ferentralesvationer ™.

52815‘5 2.8 Om oimrm (V)—'?'n' 53 -ar

adom(U) rdirmm (UL) =n

Man brukar skriva U@ U+t =V

U +ut = u
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Om fe;] dr ON-bas f3r U 53 ges u' av fhrmel

=

G’ = <U,€,>€, +<U, €38, +...+<U, €. >e,

/;’bmgr* G-I |
Pythagoras sats ps Ge)

Hee U2 = _5_6: <u,e; >t

{=y

Oct it Bessels olikhel

Hull> fHul

k |
> < u. e > g it

{=f

ﬁffaﬁmpn /hjar- 08 orévjana/pm‘/‘e,eﬁbn N
- Op&imenq |, [3boratror T.
= Minds AVAXrEtoroblerns

—Galekin & pat. A F ek
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Iz ' Co .

XTAx= D= ANE +..r A0 .>;- ’\;—,.-,,(314---.*3‘:,"}
| | = A ¥ TF A x T
Likhet fos @ Fo=0 VA2, |
Avs fér x=7% = > e (e eﬁeﬂvekébrer(‘)‘

/\""'\m:‘n
DE 5 Ax= Am:'n z cﬁ e = /\H-‘u'ﬂ X
’\“ "-')‘m.«'n
Vs X egenueééo —. po

At anara Liltet p3s.

Bﬁsfﬁ.‘m MBX Och i [o"r‘
?[") = $X,2+ox2 ~10X5 ~ T X, ~Px, X3+ LhgXs

dtg’ /[K//z =3.




Ld'.Sn:‘nﬁ
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Y 4 Jo
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D=0 2 O
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Enl. Sats %./0

2« xTAx < 14

xTx
XTX=9 = s xTAx <126

_é‘n/ IQES e SNTAS AKXty o A= J(’) 55 att
lez=3e——>%f_(!f)__. . 2
2

Miniomum antas £8r x = 5«;(";') - 3,2(—-|-1) |
s lixlly, =3 . .0

dos Uxllp=SF r 20+ 985,

dvs for (¥.,%, ) o8 oF 55282 +95.%. =9

en elipa?!
»

fop O J,vaz‘z’m Sy A1 eky
x'= A(t)x +F(¢)

£X /Té:r G voskanikexempel $./2

Qgrelsee‘eu XX=AXx—> xX'=-Ax
xekr? x € RS




Gernerey teknié : LFE xy= X, , -’@ X3

L - ! 3 #
D& (98"//&',' DAy —)(': - Xi X2
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N R
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A= 0 00/
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Teor:s: J8bsS5./-5.4.
Jots 5-2-5.%, b, 5 r'epec‘zﬁdﬂ o8 5:"(40&'64'"?5 o ///?/a»—a

rums, [in 2/ (ot bero E‘ﬂde/aéeraende bos, dirr erS I’ ar .

D YNImisks 3 ny’eﬂ’)

x‘=Ax
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}{(éo)= xo ) - .

AP . Anf&éﬁ‘ ve ba n St /l?)J' abér e;?e'ﬂweéf‘arer*. D"
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X' =AX
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Z2 =A.Z,
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med lisning (z,= c et
Z,=Cne?nt
Atertranstormatron « X= T2 SZ,U, +Z4uy + . ..+ Zpn thy,

X= ¢ e*"{‘a' .. icﬂe"\"*un be)
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Ex 8. o (x/(t)= x(thxale)* $45(¢), x)=4
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l
— |

Ma trisexponentid [ftnkd onern.
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kezo

Hur skulle man bunne Skvva /é'th‘rz?en Gll x'=Ax Jorm
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k=0

Anm . [ikformig kone hos potensserier.
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A Jpeééra/‘:aé.seﬂ K Jym ek ,W& A
A=TD7T ' = TOoT 7 7 ortogorsl . dr'agonaﬁ'gren};j.
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7 yee 7 s
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- = Vi hdge -u-
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Obs! Vi har mgnga elva3trorSSySEt@rn rmect sSmrmE rrStrrs.

PA=LU en gdng:
varye i1teration [Bzer v neatdt -och ugedt frisngulsra Syst-

_ - fovers jterotion roeol sk L.
Potensmetoder p& (A-ol) T o ckiFt, beratnar

clominerande egenpor &Il (A-o 7)), sons muotsverar

et e&mué‘rzz’e G A sorrm ligger NS rmast o .
Anm . E3envdratena 41 (A-oL)" Sr (-0 ) och orm

Jai-of<lA; -o/, ST 5 S (4. ..o—)‘ldgm/ne/?ﬂde:

A@an'émen Lo invers rteradror e Sk

x©) stars
PlAa-aI )= Ly
. z0) = p)(r)‘J
ny;'*" =fz (<) ' (=00 -, K
x(*)a Y(:‘H)/”chd”

T : .
Akrt = X(k*‘) AK&HJ gaglﬁ(?ﬁ-sz‘aﬂ

letgh - kvot rterstror

Variera skiftet jeﬂam ICRratron grrd

o = (X(I'i-!)) T Ax(c+t) och

PA-c:l)=10U

olvs {’aéfan&ex—/nj Fora or7.
Eﬂ m{’yfj S F— kwé'— I'Léefatzﬁﬁ"? &Hréamzod- mez‘z‘)d,

se bonusupgpg Jo.




Deflatron

for fadet [vi] ON-633. opecishtos 4 symmetrisk,

Motrisen A,=A - A v, v bhor egenviraensd O, )A.. A
och Egen vektorerna offrsndg sde .

Beves Ajv, = AV,—,\,V,V,T:/, - Au=Av, =0
S Az = AgptAL vy TV = Ay
o P
=0

Parentes [,Cra’._?a) :
x{a) =
Xm“ Ax
= A(AXE) = 42 @)

.'" b potens S A
X = A0 (k)

Anta nu att [Azl> "’\3/'; . Al DS kan vr bl mpa
potensiretoden P8 Az och bestsrrma egen Lo ["g_,"@}
A,_ behSve rnte berdiras ex plict'C o) behdve A, &)

vekbor, olvs Az ¥ vekbor och A, v, v TH peltor
-~

olvs en sksls'r(x) veitor S kalss

lnvers fterabon

Om Al > [A 12 . > 1A, | > IAn) o8 kan frn,v,) bedbnas

med potensrmelodterr pd A7, spm Ju har egenusreter ,\;-'l,
med /An_‘/ IS st Vr behbver iote bestdmma rnvesen,

Ve Skd berskns y (#) . A7 ' x4 &= Ay("“) = x!

dvs v [dser ekv.system varye iteration.




jyamerf:sk [Bsn g Sy egﬂmgirzxes -
Lrpblerr , Heséh .95 '

Avi= v, | - ,2,...n AE RN

{ Al.- Ve } ejfﬂpaf'

Anta [Agdstr,lalds/2 00 5 in,)

(T, i bas R

(Jp ecrellt ormm A o dr'e?joﬂa//;reréaf‘)

Potens peloden (Power re ?Agdl)

x® faféa,o,a =Y ey s XoVe)

./ic:" A "0’)—" x < , A x —» f‘lf\’m), .
Anta x© = Z’: XYy e o+ O
o>
/tere g . y(t'f 7 AK{")
Normera i x{+4) y("”)/” Y{MJ Il , €20, 1, ...k
bonvergens: x0) o y fun Ly m
_Q.Ef_ry_r%_ Visa ctets.! Ledn/hj S Anveng antogdnaet .
Brytut 4F.

Jor gporaxi'naion Ll A1 Kan i dd €a

/\(’“”_—_ (X(A-.HJ)TA x(g.,;) o)

_Bilaa;rzg_: Om “Ax=AX 'Jéf 36’7/&- JU
xTAXx = Ax"x dvs A= xTAx
xTx

kvoben kallss t?ag/erj/—: ~kvot.

Avom: ¢ (x) Fnns inte ndrmnsres med e Fterse m x %) pormersot.




Dafal"&f"{me‘é’?“é //,foa/ﬁaf‘fzmeﬁ'é

/. 23% /0%

5,678 - 1075 6/33 Y, antel sréto .,
F/yﬁ‘é'/-’r.)‘ysfem (/5 L é, L U )
~

/
@aﬂa exo 45’56{5 exo.

innehder £af pF Lorn e

be_j oA m = a, o, dy dy (maritissg)

O % d;(/j , =4 ..., £~/

ﬁﬂFMJ/I;S'!rfnj 2 O< Ay <3 dvs [ /m/<-/5

Gba! p=2 =2 ol =/, behbver inte (agras.

“underflow “, FS— (bet fLal, gEns RS |, minstSr (1. 000- 0%}
“overflow”, 0'r stort fa( gréns sY(1-a¢)

Grooctud! unde rHow -

tal rmefan O och

N
R 3dn lagras men pmeq S8 e Precesi'an
(e,002 .40%)

Jpecr‘e{(a alvsrden : laf - "oé'na'(yhef"} ‘/a

NawN - “hnot g number "/ /s

LEL € ~stsnas ot

entel SPreC S o (2,2%, ~12&, ;2% J

dubbel precision: (2,53, 21022, 1023)  —stondsrey

Koncells 2o, 09 ronn A bshOrlest Lot S0 lrabdion

wellan 498 rdstsm Lad glora b




dvs SF » I (2)Sx, = VF(R)Sx

Ix,

£x fix,v)=x , _a_P.-—*t_L.,@_Eg__gg_'
y " 3 ¥ ' &y vE:

Felfortpiontn /hgs)%rm eln :

;f—’i‘e_~6‘ + £ = _1 - = . -Kd‘
B
dvs ﬁ:é—_&—i)(—
£ X 4
7

relsbutlel  rEletiAtel
Y

X

i

relotiva felen Rr {8lare OCh RImndre subitraberss.

gjunf@' Vaa’ja'.'//ef- B flx Y) =Xy 7

Framst- och  bokdtte/

Om £ aporwoximeras et £ x f
Fromdtfel i x : H(x)~#(x) | 7 fe) O
X ‘ f (x)

LIt nu R definieras av ot £ (%)=1; (x)

DS Fr bakgirelet: %-x = [ (F(x)) -x

EX coSx=[/-x"4+ x% -, . n [-x?

X ndra noll.
2 4/

For x= 0,1 Er framstfelet

/- %_/.2 - c05(0,/) = -4, fé /0@

och bakdtfelet : arccos(1-%1%) 0,1 = ¢,17.10F




Fel foréplarntn xhj.sfarm elr
[Svl & VIR 16-] & 4TIF2. ~0,0) = $TA3 0,0/

\zvl <« 47P3000 _ 3.4,0/ = 0.03
Ivi igf,ﬂ.!

3
Jvar: 3°% osdkerhet. -

O R) - ndes roll dug er inte formeln . Mon £5r

ta med #ler éerm&r 7 %g/Orufueaé[f‘ﬂjen. '
F(R)-F)= FT)R-x) +£7(g) (#-x)
2 _

Ex  flx)= xF+2x- 1

Antag st x kan bestdmmas med /% osske~het. Her
noggront farn #(-1) .beaz‘ei'rmlnf:as? |
LSsr irg: F(5)= 2k+2 , Fl-1)=0

fx)= 2 |
gx! < 0,01 SF = f"(g’)%g_)‘ ~ £(R) _d%_‘, o ot |

{x I

Ixl=1=>l6x1£0,00 =)dF] ¢ 1074

Fl-1)= -2 = /_@{f_/.'.f- 6,3;- /04
| et

Fe//or(-'p/ant‘nz'r)j — £ftra varisble

f/x)-‘f(x., LX), x (x.)

dx,
ox = :
&Xn

Sf= H{R)-Flx)= zf 2E (x+0dx)ox, , 0<6<1
k=t x

Xn




EX: X=0,0/234+ 0,5 10 5= R +0,5 107
2 har & korrekts decirnale och < J@m'f.éam‘a o,

77"“* 3, 1%/6 I énj:‘t)e‘z‘ med & korrekts -decfma/e;—

b3 J‘{?ﬂ b kants 5o,

Feltortplantn f'ﬁj -&2n varisbe/

X=R-8x

Vad hdrder om v anvdnde~ X i otdllet fo- K en besbwng?
HR) 7 -
Toylorutveckling:  £(R)-f(x)= F{FTNR-x) e nt(Rx)
dvs &F = £(R)-£lx)= FI¥)ex |

eler apporox/mativt

df mf(R)dx

— e e e o

st

k

o

C &= &x

Ex Vi will bestdrmme volymen hos en 85 medl

roaclien r, bestdrmd med /% oSSkerfet. Hur stor

blir oosketeten volymbesédmninger 7

: 5 / = r‘3 !‘=477;
- Llspthg  V(r)= 473, Vi) 4

Foratsdttning: |&ol < 0,01 , dvs 1drl £ £.g,01
i

L
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P.)‘eccdofnue:”:en A+= Y Z,. U,T?‘ E -a“.-‘ Vt_uT
4

£=

mzn.r(a :{:be?draz"/a..snfnj x=AT6 = Zd' 'v uTb
(Ax+b)

- et
Trwnkeract pseudainvers ; /4:-= Z GV wT se bonus. §.

BBIsts S LPrBXtrrdtror v maz‘n:r

Den ndrmaoste rmatrsen s rong=k LU A arAk aa‘r selet
e MAA - |

ﬁﬁémpﬂii‘:? v Bl famﬁ"f’"’*’-’é’ﬂf’:‘j, borwuy 9.

Lap L ¢ Hesth
Fefanaﬁya‘ OCH AAEOrSridrmetr i

Debtrnitioner och 6eée¢@fgg S

A EXSEE UFrcte
3’\ apﬂmf(l‘lﬂaf?bn gt 5.

Qbsoleta felet: Sa= S-3

relativa felet : d5 ~ &5
o 3

Om [58! € G5 10°% 58 bar 8 ¢t korrebty colecims e

J:v'#}-an ;o pos 107 drag Jrg m;‘."&aaf, lrKk3om Bl svhbm,

NnNan cten Postionen , Jnlectancte rollor & rdbnacte.




dAdvrs ” b-A xl/: PPV IIErd S om C" = :‘Z:

-1
dvs Z,=2_C; och odd g b-Axlly = Glly
Uy kdn nu vdlja z, 58 a# #xllz minimerss .
Det gatler XUz = 24 = U 2,0, 22l o bl
redment
mrinst orr 23 =0

-0
Losningen bl x= V2 = Uizt iz = iz, = v, D -

= VZ'UTh =X = 2 _rivewTh
Y

7
Mmd

" Om vt e n fie JoSecdo inersen At= 0,2 7UT
kan i sbeve x =ATH

Vonlgt ekv. syst. Ax=p ckrivs x= A"'b

Cverbest . eke. 'a'y.sf- Ax=b strovs x=AT5b

Jpecreltt omm A hor Full rong s& &'

At. (ATA)'AT

enil. pormalekva borern 8 .
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o

YD (repetrtron)
A= UZVT=- U VT- Loevlw , U=

e

.= |o
: { |
\\ ’ '\/IIE.= V‘----V‘-
s 7 \ {
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G, UVt U, T+ v O Ul T

P8 OCh srirdre Lrmer

Arm ATA =(UTVvT)T(UZVT)= VZTUTYZVT-

ry
T
sy 'VvT .
. .
da."' ZTZ_ = e a;z Jpgbt"f‘é‘bafdm.
R .2 a:,"‘ ar eyenué'rdé'ﬂ
-

&t A TA.

Anm': A- B0 — BT

J onN-baser V ¢ R” pehn U / R™ 58 atf au&?’ofﬂ‘:'njen

representeras v @diagonal mate’s 2_

JUD £Er prinsts -kvaclt

mirn il Ax=-bllg -
x .
£y entyaiy lisning om r<n
SvD far Frar /d’.s‘n:'nje.n imedd r i StE prorm X

L&t z-= V’”x=(z'] , C=UTb=|C
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[nvarian svp
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Zaﬂﬁ%feﬁrn/?f 2 @/ 5 -2 aol

Be 2y n e/:eua}de:/om &/ e

Sor ocle
Y= £l y)
y{é,)=y,
(T) (v =ay
y(&) =y,

(€) Kontrottera Nogrdnn heten (- J,Ppw)n'rnaﬁézn.ra«afﬂ);ym )
hos melocte,

(i) Unctersots Vb, bt hos meloolen .

EN metoct ' Db, ¢ K ern? ¢SS ""'?9{‘9725;"’{ A, om de”c?”

égré'o-&ade, (o}nt‘nﬁar— EllSmpact o5 t‘eae‘e.é&aﬁbnen €r)

mead A <O
£X Ewler Aramard ,0.36 (7]

Yiew, = Yt A4 Ye = [‘! */"'*)Yt

Approximstivrrer, a Ye. ,

//764/51

e 6@/3‘;75.90(: o

- A<O‘9¢,- deHs s Al 2 -2 oduvs .4-“ -2

For Sboré negabive )\ mdsve 4 valids (bert.
207 Vil sysem Y Ay 5F i b -2 o 9t
. A‘. |
GeneIrten Ar G4 A Gpeciettt iy Ly v prosleys,
dvs med ofks d"‘bf/ﬂ’ésara'ﬂfriy Aos ?MV&L’/‘Q’M&I b/

Evler FamSe v ety




[mplicite meétoder har b&Wre stabrli tetsggerrskS L

werts. Eider boE3E ach Lropetsmetoden &7

an exp
Stab %eﬂd’éa,o SOy /omb/e/ﬂ({ )

A-stabrls (sammd

Mer :‘m/a/t'c:':‘a metocler bg;(,&"f &C'yé’lz , M mEsle ¢

St hed [(Bsd ek /uez(r‘z?/'a"/t.‘ eky.syst. ¢ vIE SE .

Fir startapop ximann Lan mdn SnyIIA3 €7 explert

mgfad, tyFP Ereler 46”?«:&1

P i L

Pestarm y(f—’, /) _apﬁmxz'maz‘;’uf

Stortmetodd (prediblor )
Liler Framdt, h=0/.

‘Y: = Yo + h(*y“) - Jeo,i(-1)=0,9

Sorm korrektor ¢ar vi

y, = Yo *'-‘:;L [‘_de “Yaz]

frapets metodler

Fixpunkliteration [funkdr b, oct for 77 ycked taskiyare

pmé/em }
Y,“} =0,9 fran predr‘éaéo,-n .

S ' [ -09%] = 095
)f,"'{*%“[’ 0,9] 029

[-1- 6,9095’]= 0, 9086

(z)
Yl = 1 + O;;-'_ | |
(2) . o,/ g 9086°f=0 9087
Y: / + %_[—f 0,9 ] e .
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Jekantmetoden bonvergerar

Ju’aee;/a'nJ‘é'r*; ? = /, 6!? :

Frunktions éa‘na[::?hd t fe (u'p_p.skaz‘t‘n :'nj;

A

136 Sx= R-x" R approx, x* oxaké rof

.f(x"‘) =0

ﬁy/ar-uf'vecé/:'nj .ér-;'nj x*:

F(R)= Flx* +8x) = F(x*) L) x + OF%3) =
- O P %) + OF) s £x*)Sx

= Jdx ¥ AR ~ FR)
F(x®  FIx)

Obs! Goler vid enkelrot. UVid nwltipelrot : Ta meo

fler termer ﬁuéuecéé'nje.n.

o (5]~ i _£(R). om mukbipliciteten S m.
_f‘fm’(“?)

/ﬁfcr' Ll enkelrot!
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16l s LF@ L

YEIN
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Drvictera mect Flx*)) +

O = £lx(e)) _ (k) * ”’—é— £ () (x* ru)a.
£ x ™) , £ (%)
b VI :

ent. Aewtons rmmedod.

duvs x“"‘"")__x*= J__ /"’(3"*) (xc* x“))
’[’ [K“'))

och ’X&HJ—-X*! f(jk_) L t ) = < =
{Xm_xx-jz /{‘(x‘“) kdoe 2 / F Tx*} <

= Eanl

ok f8r enkelrof.

;

g =2, Avs MNewtors retoc éanaerjerar kvadrots skt
Lo enkelrol.

Fr muttipelrot &r HNewtons mmetoad /in /Gt honvergent
(3-"/) med felkonstarnt o =

Ve lyi
rr

En variant P8 MNewtons metoct Sonm inte krdve—
derivator & SCES 1 trry e bocte,

Derrvatan AEPOXI(Merds meat o fferenstvot.

i) ~ £ x*)_ ~ £ x(&-1)

x & x (k=1)

J‘fr- deriva éénd adefindtiron .

Jzéanfme&:aﬂen: x(ke1) ﬁ(x("") x f‘““')
£ ru) f(xam) )

Vi behde~ ¢ Jt‘érl‘&ppmkﬁna{vbneo

fa)

Y , X(’)




/Vea;févna metod

Al

X(')\

analybiskt (/JWJBHF':se’_’.ng mect

7§y/af)
xte! approm'mat‘lbﬂ; lnjdrisers ﬂén'nj x°

Lx) S £(x) & Flx®)(x-x)
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