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Homework #7

Numerical Integration

° Midpoint Rule / f(x)dx = (b—a)f( ) ”(E)(b— )3

» Trapezoidal Rule f@+ 1B @)

g
5 jor L)

b
/ f(x)dx = (b —a)

 Simpson’s Rule b = @
P f - - a) [f(a) +af (f’—;ﬁ) +f(b)] = fzgég)(b—a)S.

- Romberg Integration
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Homework #7

- Midpoint Rule, Trapezoidal Rule, Simpson’s Rule

double midpoint{int n, double «_ini, double w_last, int choosed § A/n2 w_ini2} w_last Afol2] @ MW=
double interval.
int i:

doubl 0: i 1500800 15, BR4759 1. 0RAA00 34, BR04E5 1.623067 1.040312
oubie =sum=. ? 1. 770956 7.950039 1, 3574 16, 51F5R0 1.6371E2 0. 205494
double w1, 2 PR e I B < R N oo
mterva! - (u_last - woinid /S (no+ 10 5 1.67535] 2.122365 570265 4. 283260 .640323 0.012843
wl = w_ini; B I BRA25A I .ERAOST 1.588743 3. 156999 1.540420 0.00R933
W0 = v ini + interval: 7 I, BRO300 I, 204893 1, B00R00 2421977 1. BA047 0. 004054
- , = 3 I BGA190 0.954373 1.603055 1.916356 1.540452 0. 007537
T boisE ol o e e s
= + - + + K . . . . . .
sum = sum + (k2 - xl)efunclixl + x2) 7 2) 0 1.BA39% 0533020 1622808 1080448 1. BA0ER] 0.000803
ml o= W2 12 . B4R074 0. 459537 1.528424 0.921023 1.BA0RZ4 0. 000583
w? = w? 4+ interval: 13 1647033 0. 396562 1,201 0.794424 1. BA0RZR 0. 000433
14 645203 0. 345620 1.6291T7 0.692226 1.540528 0.000329
¥ 15 | .B4ER19 0. 303590 1, B30RA0 0. 60542 1.B40R29 0. 000254
if (choose == 0} 16 544951 0. 269280 1.E31688 0.539157 1, BA0R30 0.0001599
' . 17 544275 0. 240958 1.632643 0. 480992 140531 0.000153
FELUFD SUM. 18 1544072 0.215684 1. B33450 0.431752 1.BA0531 0.000128
elae 0 Ueas Db lewa Desw CoEs 00w
return fabs{100 + (sum - Func_integl:_ini, «_lastd) / func_integl:_ini, «_lastih T ) 0160957 1 B35249 0 325] 77 1 BI05 0. 0000
} 22 642950 0.147254 1.535693 0.294747 1540532 0. 000059
23 . B42753 0. 138282 1.B3R092 0.270714 1. BA0R33 0. 000050
24 647579 0. 124568 1535440 0. 249504 1.B40R33 0.000043
o5 . B42A25 0.115292 1.636749 0. 230693 1.540533 0.000036
) 2 . B42287 0. 108918 1637024 0. 213931 1.BA0R33 0. 000031
n:1~50 7 1.B42164 0.0939425 1.537270 0. 193931 154033 0. 000027
nitial xvalue : 0[5 |aE  fE (S pER mE im
inal x value - Y oEm otmzoogm o onew e jmn
Final x value : 0.8 3 1641708 0.071558 1.638183 0.143238 1.B40R33 0.000014
3 1.641640 0. 07451 1.638320 0.134939 1.540533 0.000012
34 I.B41578 0. B3554 1.630444 0.127341 1.BA0R33 0.000011



Homework #7

Real value : 1.64053334

Integration value depending on # of points
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Homework #7

- Romberg Integration

In general,

1

2%—2

Ry == Ry~ h, D> fla+Qi—1h,
i=1

Extrapolation

R R + Rﬂ'_}—l Rk—l..j—l
ﬁf.f T ﬁ'nj‘—l ﬁi;j__l :1
For €0 =1 i = j++) {
HLil = HLD - 1] /4 &
sum = 0;
For ik =00 k = {powi2, i - 130 k++)
sum = sum + funcl=_ini + (2 + (k + 1) - 1)H[i] D
ROPIIOL = (0.8) + (R[i - 11[0] + H[i - 1] * sum}
For (j =1, j == i) j++]

ROITOIT = ROED0E - 1] + €RCQPTLG - 1] - ROP - 1100 - 113 / (powld, j) - 1%

Real value : 1.64053334

Integrated values

0. 172800
1. 0&G300
1. 4845800

) 59 ucsna0

a4, ga0455
9, 432845

Error size

1. 367G

1. BZ34E"Y 1. 640533
16, 644393

1. 040312 0, 0ooooo

Initial x value : 0

Final x value : 0.8



Homework #7

Range of Integration (x : 0~ 8, 80, 800)
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Larger Range -> Smaller Error

Error Size of Midpoint (%)

-E-

N = 31.81372 28.80917 28.54466
2 1499526 13.49467 13.36319
3 8.603321 7.726711 7.650017
4 5556037 4.985371 4.935474
5 3.877187 3.477256 3.4423
6 2.856887 2.561449 2.535631
Error Size of Romberg (%)

213, 555555

56. 595371 15, 544056

17. 302325 0.990310 0. 000000

201, 705118

50. 015679 12, 785565

15. B03257 0.799117 0. 000000

200, 165924

59, 435350 12.528171

15. 446545 0.75301 1 0. 000000

0~8

0~80

0~800



Homework #7

Question & Answer
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Integration value depending on # of points
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