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Homework #7: Integration of given equation

1. Theory

o
Midpoint Rule - Romberg Integration
If f € C?*[a, b], then a number & in (a, b) exists with 1 ' S¥-2
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Composite Simpson’s Rule

Suppose that f € C*[a, b]. Then for some w in (a, b) we have
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Homework #7: Integration of given equation

2. Programmed code

@
* Description of Program

1. Info. of Program 2. Characteristics of Program
_ = 7} L |./\
k] é—Er:I 'AMSE417 HWT' (1 ZE2EE) o5 52 7S ¢ ,_r _
4[] AMSEA17 HW7 - ol |e 273 7f_6f74| 2
g s I - ZF _'7F7H OfC) Td 2 0“51 oA &

AMSE417 HWT defaultc
AMSE417 HWY int mtd.c

AMSE417_HW/ _integration.c
AMSEL1Y HWY _main.c

B Gilwoon.h
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Homework #7: Integration of given equation

2. Programmed code

* Description of Program

3. Part of functions

Midpoint (FILE * ) Trapezoidal (FILE * )

ans, err, para, section; ans, err, para, section;

(fabs(err) (fabs(err)
{ {
ans = 0; ans = 0;
section = ( ) / num; section = ( - ) / num;
PEIERE 5 PELERE 5

(i =1; i <= num; i++) (i =1; i <= num; i++)

{ {
ans += f((2 * para + section) / 2)*(section); ans += ((f(para) + f(para + section)) / 2)*(section);
para += section; para += section;
} }
err = - ans; err = - ans;
fprintf( , "%d %.8f %.9f\n", num, ans, err); fprintf( , "%d %.8f %.9f\n", num, ans, err);

(fabs(err) < ) (fabs(err) < )

{ {
printf("* Midpoint:%d,%.8f,%.9f\n", num, ans, err); printf("* Trapezoidal:%d,%.8f,%.9f\n", num, ans, err);

POSTE2LCH



Homework #7: Integration of given equation

2. Programmed code

* Description of Program

3. Part of functions

Simpson(FILE * ) Romberg(FILE *
err, para;
ans, err, para, section; ans| 10 1;
section, sum_temp;
i, num;
+ 1;
1;
(fabs(err) >= )

{ans = ©; (fabs(err) >=
section = ( - ) / num; { (num == 1)
para = ; {section = ( - )
ans = f(para); para = ;

(i=1; i <= num - 2; i+=2) ans[0][0] = section*(f(para) + f(para + section)) / 2;
{para += section; err = - ans[0][0];
ans += 4 * f(para); fprintf( >, "%d %.8f %.9f\n", num, ans[@][@], err);
para += section; (fabs(err) < ) { )
ans += 2 * f(para);}
para += section; {sum_temp =
ans += 4 * f(para); section /= 2;
ans += f( ) para = g
ans *= (section / 3); (i =1; i <= pow(2, num-2); i++)

{sum_temp += f(para + (2 * i - 1)*section);}
err = - ans; ans[num-1][@] = (ans[num-2][@] + 2*section*sum_temp) / 2;
fprintf( , "%d %.8f %.9f\n", num/2, ans, err); (1 =2; 1i<=num; i++)
{ans[num - 1][i - 1] = ans[num - 1][i - 2] + (ans[num - 1][i - 2]
(fabs(err) < ) - ans[num - 2][i - 2]) / (pow(4, i - 1) - 1);}

{printf("* Simpson:%d,%.8f,%.9f\n", num/2, ans, err); err = - ans[num - 1][num - 17;

5} fprintf( , "%d %.8f %.9f\n", num, ans[num-1][num-1], err);
num += 2; (fabs(err) < ) { 5 1)
} num++; }
} printf("* Romberg:%d,%.8f,%.9f\n", num, ans[num-1][num-1], err);}
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3. Result & Conclusion

@
AlSH 23}
1. A% A
Program: Integration of given eguation
Date: 2015.85.09 log(+7}h)
Made by Gilwoon Lee 5
POSTECH, project 7 of [AMSE417]1 Mumerical analysiz for .
Development environment: Uisuwal Studio 2613 .
Code language: C 4
35
3
2.5
The range of integration is x = @ to A.8. 2
Allowed error iz B.8888A0] 15
Midpoint: 8764, 1.64853335. —A.A3dAMAA1 A .
Trapezoidal: 27711, 1.64853333. A.d00HAHA1 8
Simpson: 76 . 1.64853333. B.808000A1 8 0.5
Romberqg: 1.64853333., . 808ABUAA"Y 0
Midpoint Trapezoidal Simpson Romberg
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Homework #7: Integration of given equation

3. Result & Conclusion

@
2. A% A
e
2.5
2
... 1.640533334
.——W
1.5 -

- Simpson
0.5

Romberg

0 1 2 3 4 5 log(++7hH
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Homework #7: Integration of given equation

4. Conclusion

1) RombergZ} 7tAF & AutE Ho{FQlon{, Simpson, Midpoint, Trapezoidal +2 2 £2 A1}&
sojzgiet

2) F7te| fof M AutE FASHE ZAu) DRPIR |2 o] £ 271 whE HHE Q| o2 T2 7
2 wojzoirt

POSTE2LCH



