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1. Theory

Romberg Integration



Homework #7: Integration of given equation

2. Programmed code

2. Characteristics of Program

- 헤더 및 각 기능 함수화
- 에러 범위를 조절 가능하게 함
- 각 구간 개수마다 파일로 에러를 출력하게 함

* Description of Program
1. Info. of Program
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2. Programmed code

void Midpoint(FILE *file)
{
double ans, err, para, section;
int i, num;
err = 1;
num = 1;

while (fabs(err) >= ERROR)
{
ans = 0;
section = (MAX - MIN) / num;
para = MIN;
for (i = 1; i <= num; i++)
{
ans += f((2 * para + section) / 2)*(section);
para += section;
}
err = ANSWER - ans;
fprintf(file, "%d %.8f %.9f\n", num, ans, err);

if (fabs(err) < ERROR)
{
printf("* Midpoint:%d,%.8f,%.9f\n", num, ans, err);
break;
}
num++;
}

}

* Description of Program

3. Part of functions
void Trapezoidal(FILE *file)
{
double ans, err, para, section;
int i, num;
err = 1;
num = 1;

while (fabs(err) >= ERROR)
{
ans = 0;
section = (MAX - MIN) / num;
para = MIN;
for (i = 1; i <= num; i++)
{
ans += ((f(para) + f(para + section)) / 2)*(section);
para += section;
}
err = ANSWER - ans;
fprintf(file, "%d %.8f %.9f\n", num, ans, err);

if (fabs(err) < ERROR)
{
printf("* Trapezoidal:%d,%.8f,%.9f\n", num, ans, err);
break;
}
num++;
}
}
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2. Programmed code

void Simpson(FILE *file)
{
double ans, err, para, section;
int i, num;
err = 1;
num = 2;

while (fabs(err) >= ERROR)
{ans = 0;
section = (MAX - MIN) / num;
para = MIN;
ans = f(para);
for (i = 1; i <= num - 2; i+=2)
{para += section;
ans += 4 * f(para);
para += section;
ans += 2 * f(para);}
para += section;
ans += 4 * f(para);
ans += f(MAX);
ans *= (section / 3);

err = ANSWER - ans;
fprintf(file, "%d %.8f %.9f\n", num/2, ans, err);

if (fabs(err) < ERROR)
{printf("* Simpson:%d,%.8f,%.9f\n", num/2, ans, err);
break;}
num += 2;
}
}

* Description of Program

3. Part of functions
void Romberg(FILE *file)
{double err, para;
double ans[ROW][COL];
double section, sum_temp;
int i, num;
err = ERROR + 1;
num = 1;

while (fabs(err) >= ERROR)
{if (num == 1)
{section = (MAX - MIN);
para = MIN;
ans[0][0] = section*(f(para) + f(para + section)) / 2;
err = ANSWER - ans[0][0];
fprintf(file, "%d %.8f %.9f\n", num, ans[0][0], err);
if (fabs(err) < ERROR) { break; }}
else
{sum_temp = 0;
section /= 2;
para = MIN;
for (i = 1; i <= pow(2, num-2); i++)
{sum_temp += f(para + (2 * i - 1)*section);}
ans[num-1][0] = (ans[num-2][0] + 2*section*sum_temp) / 2;
for (i = 2; i <= num; i++)
{ans[num - 1][i - 1] = ans[num - 1][i - 2] + (ans[num - 1][i - 2]
- ans[num - 2][i - 2]) / (pow(4, i - 1) - 1);}
err = ANSWER - ans[num - 1][num - 1];
fprintf(file, "%d %.8f %.9f\n", num, ans[num-1][num-1], err);
if (fabs(err) < ERROR) { break; }}
num++;}
printf("* Romberg:%d,%.8f,%.9f\n", num, ans[num-1][num-1], err);}
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3. Result & Conclusion

1. 실행 결과
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3. Result & Conclusion

2. 실행 결과

log(구간)

Midpoint

Trapezoidal

Simpson

Romberg

적분값

1.640533334
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4. Conclusion

1) Romberg가 가장 좋은 결과를 보여주었으며, Simpson, Midpoint, Trapezoidal 순으로 좋은 결과를
보여주었다.

2) 구간의 수에 따라서 결과를 분석해본 결과 마찬가지로 수렴의 속도가 빠른 방법도 위 순을 따르는 것
을 보여주었다.


