Trapetsformeln

Trapetsformeln

Dela upp [a, b] i n delintervall med lingd h = (b — a)/n och definiera
punkterna x; = a+ih, i =0,...,n.

Trapetsformeln

B f(xo) f(x1) f(x1) f(x) f(xn—1) = f(xn)
T(h)_h(2+2+2+2+-~+ e
intervall 1 inter‘\jall 2 intervall n
n—1
f(xo f(x,
= h( (2 )+(2)~I—Zf(x,-)>

i=1
approximerar integralen fab f(x)dx med trunkeringsfelet

b —
Ry — T"/ﬁf"(g), for nagot £ € [a, b]
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Simpsons formel

Simpsons formel

Dela upp [a, b] i n delintervall med langd h = (b — a)/n och definiera
punkterna x; = a+ ih, i =0,...,n. (n jamnt tal)
Simpsons formel

S(h) = g(f(xo) + 4F() + () + F0) + 47 (x5) + F(xa) + - + 4f (1) + £ (xn))

intervall 1&2 intervall 2&3
h n/2 n/2—1
= (f(xo) + (%) + 4; F(xoi1) + 2 Z} f(X2,-))

approximerar integralen fab f(x)dx med trunkeringsfelet

b—a

_ 4 £(4) .
Rt 180 h* (&), for nagot € € [a, b]

2/6



Trapetsformeln
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A || o= (4-v2) ~ 0.430064
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Trapetsformeln

1.5

0.5

o -

f(x) = x5/2

2 1
/ F(x)dx = > (4 - ﬁ) ~ 0.430964
. 6

Trapets n=1

2 1 1
f(x)dx == 1+ —— ) ~ 0.588388
/1 9 2( 4\@)
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Trapetsformeln

15 1
f(x) = x5/2
2 1 f
A | /1 F(x)de = = (4= V2) ~ 0430964
Trapets n =2
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Trapetsformeln

1.5

0.5

o -

f(x) = x5/2

2 1
/ F(x)dx = > (4 - ﬁ) ~ 0.430964
. 6

Trapets n =4

2
/ f(x)dx ~ 0.442636
1
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Simpsons formel

15 |
f(x) = x5/2
2 1 f
A || o= (4-v2) ~ 0.430064
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Simpsons formel

1.5

0.5

o -

f(x) = x5/2

2 1
/ F(x)dx = > (4 - ﬁ) ~ 0.430964
. 6

Simpson n =2

2
/ f(x)dx ~ 0.438054
1
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Simpsons formel

1.5} B
f(x) = x—5/2
2 1 f
A | /1 F(x)de = = (4= V2) ~ 0430964
Simpson n =4
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Trunkeringsfel

g ‘ T /L, 1 For samma antal funktionsberdkningar ger
1071} —e-T(h) | Simpsons formel battre resultat jamfort
o 5(h) 1 med trapetsformeln.
1072} 1
103 | .
104 | .
1075 .
1076 | | | |
0 5 10 15 20
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Bonus: Richardsonextrapolation

10-1 7 ‘+ T(h5 E Annu mindre fel kan f3s av uppskattningen
e S(h) | S(h) — S(2h)
1072 B +5(2)(h) £ 5(2)(/7) =S(h) + — 1
107 - 1 Fungerar pa grund av
1074} ] ,
105} | s :/a F(x)d + arh* + ah® + O(K°)
1076 | § b
1 S(@2h) = / F(x)dx+2%ar h*+28a, hO+-O(h®)
107 ¢ . s
1078 I | | | | | 1 5(2)(/7) _ bf( )d B L6 h6 + O(h8)
0 5 10 15 20 = /. x)dx 1532

Tekniken kallas Richardsonextrapolation
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