Ovning 2006-04-26

Lat z vara det exakta virdet, £ vara narmevérde.

£ — x: absolut fel

T —x -z

—=, © #0: relativt fel. Ofta approximeras med %m -

|# —z| < A: felgrans

% — x|

|z

< B: felgrans

Heath 1.2
b) x =m, £ =3.14. Gréans for absolut fel:

3.14 — 7| < 0.00160

Mater antal decimaler. Grans for relativt fel

% <0.00506 = 0.507 - 103

3 siffrors noggranhet: |relfel| <0.5-1073.

Heath 1.4 “Felfortplantningsformeln”

of

pe |Az|

max

IAfls‘

Med f(z)=sin(z) = f'(x) =cosz. Grans for:
a) Absolut fel i sin(z): |A f| <|cosz|-|Az|=|cosz|h<1-h, t.ex. f6r & “ndra” 0.
b) Relativa felet:

Af| _ Jcosa]-[h]

- =|cotz|h
IS im0t
stort om z ~ 0.
c) Konditionstalet:
relativa felet i utdata |co;z| |kl |cosz|-|z|
relativa felet i indata| >~ [kl = [sinz]
T
~ |cosz| om x~0. Ar stort om sin(z) &z, z #0.
Heath 1.6 “framéat analys”, “bakat analys”.
. 3 x°
sin(z) =T grtEr e

a) Ersétt sin(z) med z.

I framéatanalys:

r=0.1: |[sin0.1-0.1/]<1.7-10"*



IT bakatanalys: © =0.1=vart svar. Vilket y:sin(y) =0.17

y =arcsin(0.1) =0.1002

ly —0.1] < 0.002
b) sinz~z — %:z. Med z =0.5.
Framatanalys:
. . 0.53 4
|sin(0.5) — 2(0.5)| = |sin(0.5) — 0.5 + 6 <£2.59-10
Bakatanalys:
. 0.53
sin(y) = 2(0.5) =0.5 — & Y= 0.4997...

dvs |0.5 —0.4997....| < 2.95 - 104,
Heath 1.12
2

2’ —y*=(r+y)(z—y)

Hur “bra” ar dessa uttryck vid datorberdkningar?

1. 22— y? dr vart exakta virde. Vi far
fi(fl(z*) — fi(y?))
vilket ger
/\
(z*(1+e1) —y*(1+e2)) (1 +e3) =a® — y?
~r? -y 2%e +ylea+ (22— y?) es
/\
22—y =2 — | ma?lea] + 9leal + e — 02 es| <P+ y2u o+ |22 — 0Pl = (e + 2 + 2 — )
Absolut fel:
/\
|$2 el y2‘ <Su(E+ 2+ — y?)

Relativt fel:

o 9 3 3
‘x—y —x —y| 1+m2+y2
e G
2. (z+y)(z—y)
/\

(z+y)(z—y) =ll(z+y) (z—y)) =
=((z+y)A+e)(z—y)(1+em)(l+em) =
=(x+y)(z—y)Q+e)Q+en)(1+em) =~

~ (x+ y)(ac — y)(1+61+61[+61[1)



Absolut fel:

/\
(x+y)(fv—y)—(x—y)($+y)‘ SI@+y)(z—y)|-3u

Relativt fel:

/\
(z+y)(z—y) - (w—y)(fv+y)‘
[(z+y)(x—y)| ~

I formel 1 &r det relativa felet stort om == y. Formel 2 &r inte alltid bast.
Heath 1.16 MATLAB: dubbelprecision enligt IEEE-standard.

(8,t,L,U) = (2,53, — 1022, 1023)

Runt nollan ligger talen tatast och glesast fér tal med stor exponent.

1. Tatast (minsta avstdnd mellan tva flyttal). Minsta talet (ndr man bortser fran gradual

underflow) &r till belopp 1.0 - 271922, Nist minsta &r 1.000...01- 1071022, Skillanden &r 0.00...01 -
9—1022 _ 9—1074

2. Glesast: Storsta talet: 21024 (1 —2753), Nést storst: 21924(1 — 2752), Skillnad 2°7' ~ 2 - 10292,

Newtons metod: x4+ =af — ){,((9;2)), zp— z*: f(z*) =0. Newton har “kvadratisk” konvergens.
M ~ C =konstant
|z — 2|
Heath 5.3
8) f#)=a—y=0. (z=y7).
Newton:

2
Ty — 1
Tht1= Tk = ;wky_§<xk J:,‘yk)

Hur ménga ganger p maste vi iterera, om z,: |z, — z*| < 0.5 - 27247 Vi startar i zo: |zg — z*| <
0.5-274

Efter p steg (med kvadratisk konvergens):

2

(0.5-274* <0.5-2724

p=1:2"10 p=2:2-20 |



