Bsp.: (9)

Quadratur-Regeln

f(x) =xcos(x)+ 7
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Ilf] = /1 f(x)dx = 22.1073...



Bsp.: (9)

Mittelpunktsregel

f(x) =xcos(x)+ 7

12
10
8_
a))
6_
4_ ™
2
X

I[f] = 22.1073... Qolf] = 16.1201...  E[f] = 5.9872...




Bsp.: (9)

Trapezsregel

f(x) =xcos(x)+ 7

14

0 1 2 3 4 5 6
X

I[f] = 22.1073... Qi[f] =31.9172...  E[f] = 9.8100...



Bsp.: (9)

Simpson-Regel

f(x) =xcos(x)+ 7

14

0 1 2 3 4 5 6
I

I[f] = 22.1073... Q[f] = 21.3858... E[f] =0.7215...



Bsp.: (9)

3/8-Regel

f(x) =xcos(x)+ 7

T

I[f] = 22.1073... Qs[f] =21.8026... E[f] = 0.3047...



Bsp.: (9)

Milne-Regel

f(x) =xcos(x)+ 7

14

0 1 2 3 4 5 6
X

I[f] = 22.1073... Qu[f] = 22.1231... E[f] = 0.0159...



Bsp.: (9)

Quadrature
2 iftx<m
f(w) = {6 it x>

0 1 2 3 4 5

5 £
Ilf] = /1 f(x)dx = 15.4336...

6




Bsp.: (9)

Mittelpunktsregel
Fla) = {2 fr<m

6 ifx>m

X

I[f] = 15.4336... Qolf] =8 E[f] = 7.4336...



Bsp.: (9)

Trapezregel
2 frx<nm
f(w) = {6 it x>

> 4

=

0

I[f] = 15.4336...

1 2 3

Q1f] =16

4 5

6

E[f] = 0.5664...



Bsp.: (9)

Simpson-Regel
Fla) = {2 ifx<m

6 ifx>m

-
£l
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.o
5]
1

0 1 2 3 4 5 6
X

I[f] = 15.4336... Qs[f] = 10.6666... E[f] = 4.7670...




Bsp.: (9)

3/8-Regel
2 iftx<nm
f(w) = {6 it x>

1 2 3

I[f] = 15.4336... Qs[f] = 16 E[f] = 0.5664...




Bsp.: (9)

Milne-Regel
2 iftx<nm
f(w) = {6 it x>

/ﬂ

7
-
£l
> 4-
.o
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1
' 1 2 3 '

T

I[f] = 15.4336... Qu[f] = 14.9333...  E[f] = 0.5003...




Bsp.: (13)

Summierte Quadratur-Regeln

f(zx) =xcos(x)+ 7

/

14

2_

5 X
Ilf] = /1 f(x)dx = 22.1073...



Bsp.: (13)

Summierte Mittelpunktsregel

f(zx) =xcos(x)+ 7

14




Bsp.:

(13)

Summierte Trapezregel

14

12 A

10 A

f(zx) =xcos(x)+ 7




Bsp.: (13)

Summierte Simpson-Regel

f(zx) =xcos(x)+ 7

14




Bsp.: (13)

Summierte 3/8-Regel

f(zx) =xcos(x)+ 7

14




Bsp.:

(13)

Summierte Milne-Regel

14

12 A

10 A

f(zx) =xcos(x)+ 7




Bsp.: (13)

Summierte Quadratur-Regeln

f(zx) =xcos(x)+ 7

Mittelpunkts Trapez Slmq 3/8\ Mil<
\ \
N h Eg ] B [f] EX(f] | ESf] | ELLS
1 1.00E400 | 5.99E+00 | 9.81E+00 | 7.21E-01 3.05E 01 | 1.59E-02
2 5.00E-01 | 1.00E400 | 1.91E+00 | 3.02E-02 | 1.33E-02 | 1.62E-04
4 2.00E-01 2.30E-01 4.55E-01 | 1.74E-03 | 7.69E-04 | 2.32E-06
8 1.25E-01 5.64E-02 1.12E-01 | 1.06E-04 | 4.72E-05 | 3.54E-08
16 6.25E-02 1.40E-02 2.80E-02 | 6.61E-06 | 2.94E-06 | 5.50E-10
32 3.12E-02 3.50E-03 7.01E-03 | 4.13E-07 | 1.83E-07 | 8.62E-12
64 1.56E-02 | 8.76E-04 1.75E-03 | 2.58E-08 | 1.15E-08 | 4.97E-14
128 | 7.81E-03 2.19E-04 | 4.38E-04 | 1.61E-09 | 7.17E-10 | 1.74E-13
b—a
N

N




Bsp.: (13)

Summierte Quadratur-Regeln

f(x) =xcos(x)+ 7

—+— Mittelpunkt

101 -
10"+
1073 4
[

& 107 -

10—9 |

10—11 "

10—13 -

—+— Trapez
—+— Simpson
—+— 3/8

—+— Milne

10°

10?
N

Maschinengenauigkeit!



Bsp.: (13)

Summierte Quadratur-Regeln

f(x) =xcos(x)+ 7

10' - —— Mittelpunkt
+— Trapez

ClmE o)

10-3 4 —+— Milne

10-3 102 101 1p°



Bsp.: (13)

Summierte Quadratur-Regeln




Bsp.: (13)

Summierte Quadratur-Regeln

1 r— 0

f@)=vE 2r- g

0 == Mitelpuric ..Glattheit!
] —+— Trapez

101 ] — Simpson
] —+ 38

1 —+— Milne

10-3 10 101 Qe
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Fehlerschatzer

A
Bro.: (15)  1[<]= fa"a’x T Q-A = L FAR28
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Adaptive Quadratur Pseudo-Code
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Bsp.: (17)

Adaptive Quadratur

I[f] = /3 ; (2;(12) (5 5in(20/2))? dz
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Bsp.: (17)

Adaptive Quadratur
4
I1f] = /3 20 ) (55in(20/2))? da

/2 2.273 — L

102 1 —— Composite Simpson
® Adaptive Simpson tol = 1.0e-02
100 4 Adaptive Simpson tol = 1.0e-04
® Adaptive Simpson tol = 1.0e-06
10-2 ® Adaptive Simpson tol = 1.0e-08
_ 10
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10—12 4

101 102 103 104
Anzahl Funktionsauswertungen



Bsp.: (17)

Adaptive Quadratur
1 2
I\ f| = e 7 dax
n-=

1.2

1.0 A

0.8 -

> 0.6 A

0.4
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0.0

0.0 0.2 0.4 0.6 0.8



Bsp.: (17)

Adaptive Quadratur

2
If] = e " dx
\ \ —— Composite Simpson
1071 ® Adaptive Simpson tol = 1.0e-02
Adaptive Simpson tol = 1.0e-04
10-6 - ® Adaptive Simpson tol = 1.0e-06
® Adaptive Simpson tol = 1.0e-08
10—8 -
o
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& 10—10 .
10—12 .
10—14 .

101 102 103 104
Anzahl Funktionsauswertungen



Bsp.: (17)

0.8

0.6

0.4

0.2

0.0
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-0.4

-0.6

0

Adaptive Quadratur
1

I f]| = “Tsin(4nrx)d

/1= [ e sintama)d

"

.0 0.2 0.4 0.6 0.8 1
xr

.0



Bsp.: (17)

Adaptive Quadratur

Ilfl= | e *sin(4nrx)dx
101 4 . -
—»— Composite Simpson
® Adaptive Simpson tol = 1.0e-02
103 Adaptive Simpson tol = 1.0e-04
® Adaptive Simpson tol = 1.0e-06
103 Adaptive Simpson tol = 1.0e-08
5 1077
<
()
| I
10—9 .
10~11 .
10713 .

101 102 103 104
Anzahl Funktionsauswertungen



1.8 Zwel-dimensionale Quadratur
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