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Regression of Ps-Tk data



Homework #6: Regression of Ps-Tk data

1. Idea to construct Regression

주어진 식이 어떻게 생겼든 간에 1차 함수의 꼴로 만들어보자!

수업시간 예제)

𝑦 = 𝑥(1 − 𝑥)(𝐿0 + 𝐿1𝑥)을 어떻게 분석할까?

-> 구해야 할 parameter가 있는 부분을 제외하고는 다 나눠버리자!

𝑦

𝑥 1 − 𝑥
= 𝐿0 + 𝐿1𝑥

↕
𝑌 = 𝑎 + 𝑏𝑋



Homework #6: Regression of Ps-Tk data

1. Idea to construct Regression

* 주어진 각 data에 대한 관계식의 선형화

For sub-regular solution: 𝛀 = 𝐿0 + 𝐿1𝑋𝑇𝑘 + 𝐿2𝑋𝑇𝑘
2 + 𝐿3𝑋𝑇𝑘

3 ≅ 𝑳𝟎 + 𝑳𝟏𝑿𝑻𝒌
(from Thermodynamics of  D. R. Gaskell)

액상에서의 Enthalpy of mixing: 𝛥𝐻𝑀 = Ω𝑋𝑇𝑘(1 − 𝑋𝑇𝑘) = (𝐿0 + 𝐿1𝑋𝑇𝑘)𝑋𝑇𝑘(1 − 𝑋𝑇𝑘)
𝛥𝐻𝑀

𝑋𝑇𝑘 1 − 𝑋𝑇𝑘
= (𝑳𝟎 + 𝑳𝟏𝑋𝑇𝑘)

액상에서의 Activity of Tk: 𝑅𝑇ln𝑎𝑇𝑘 = 𝑅𝑇ln𝑋𝑇𝑘 + 1 − 𝑋𝑇𝑘
2 Ω +

𝑑Ω

𝑑𝑋𝑇𝑘
𝑋𝑇𝑘

= 𝑅𝑇ln𝑋𝑇𝑘 + 1 − 𝑋𝑇𝑘
2(𝐿0 + 2𝐿1𝑋𝑇𝑘)

𝑅𝑇ln𝑎𝑇𝑘 − 𝑅𝑇ln𝑋𝑇𝑘
1 − 𝑋𝑇𝑘

2
= 𝑳𝟎 + 𝑳𝟏(2𝑋𝑇𝑘)



Homework #6: Regression of Ps-Tk data

1. Idea to construct Regression

* 주어진 각 data에 대한 관계식의 선형화

For sub-regular solution: 𝛀 = 𝐿0 + 𝐿1𝑋𝑇𝑘 + 𝐿2𝑋𝑇𝑘
2 + 𝐿3𝑋𝑇𝑘

3 ≅ 𝑳𝟎 + 𝑳𝟏𝑿𝑻𝒌
(from Thermodynamics of  D. R. Gaskell)

FCC상에서의 Enthalpy of Formation: 𝛥𝐻𝑓
𝐹𝐶𝐶 = 𝑋𝑇𝑘Δ𝐺𝑇𝑘

𝐵𝐶𝐶→𝐹𝐶𝐶 + Ω𝑋𝑇𝑘 1 − 𝑋𝑇𝑘
= 7500𝑋𝑇𝑘+(𝐿0 + 𝐿1𝑋𝑇𝑘)𝑋𝑇𝑘(1 − 𝑋𝑇𝑘)

𝛥𝐻𝑓
𝐹𝐶𝐶 − 7500𝑋𝑇𝑘

𝑋𝑇𝑘 1 − 𝑋𝑇𝑘
= (𝑳𝟎 + 𝑳𝟏𝑋𝑇𝑘)

BCC상에서의 Enthalpy of Formation: 𝛥𝐻𝑓
𝐵𝐶𝐶 = (1 − 𝑋𝑇𝑘)Δ𝐺𝑃𝑠

𝐹𝐶𝐶→𝐹𝐶𝐶 + Ω𝑋𝑇𝑘 1 − 𝑋𝑇𝑘
= 4000(1 − 𝑋𝑇𝑘)+(𝐿0 + 𝐿1(1 − 𝑋𝑇𝑘))𝑋𝑇𝑘(1 − 𝑋𝑇𝑘)

𝛥𝐻𝑓
𝐵𝐶𝐶 − 4000(1 − 𝑋𝑇𝑘)

𝑋𝑇𝑘 1 − 𝑋𝑇𝑘
= (𝑳𝟎 + 𝑳𝟏(1 − 𝑋𝑇𝑘))



Homework #6: Regression of Ps-Tk data

1. Idea to construct Regression

* 주어진 각 data에 대한 관계식의 선형화

For sub-regular solution: 𝛀 = 𝐿0 + 𝐿1𝑋𝑇𝑘 + 𝐿2𝑋𝑇𝑘
2 + 𝐿3𝑋𝑇𝑘

3 ≅ 𝑳𝟎 + 𝑳𝟏𝑿𝑻𝒌
(from Thermodynamics of  D. R. Gaskell)

BCC상에서의 Activity of Ps: 𝑅𝑇ln𝑎𝑃𝑠 = Δ𝐺𝑇𝑘
𝐹𝐶𝐶→𝐵𝐶𝐶 + 𝑅𝑇ln(1 − 𝑋𝑇𝑘) + 𝑋𝑇𝑘

2 Ω +
𝑑Ω

𝑑𝑋𝑇𝑘
𝑋𝑇𝑘

= 4000+𝑅𝑇ln(1 − 𝑋𝑇𝑘) + 𝑋𝑇𝑘
2 (𝐿0 + 2𝐿1(1 − 𝑋𝑇𝑘))

𝑅𝑇ln𝑎𝑃𝑠 − 𝑅𝑇ln(1 − 𝑋𝑇𝑘 ) − 4000

𝑋𝑇𝑘
2

= 𝑳𝟎 + 𝑳𝟏(2(1 − 𝑋𝑇𝑘))

FCC상에서의 Activity of Tk: 𝑅𝑇ln𝑎𝑇𝑘 = Δ𝐺𝑇𝑘
𝐵𝐶𝐶→𝐹𝐶𝐶 + 𝑅𝑇ln𝑋𝑇𝑘 + 1 − 𝑋𝑇𝑘

2 Ω +
𝑑Ω

𝑑𝑋𝑇𝑘
𝑋𝑇𝑘

= 7500 +𝑅𝑇ln𝑋𝑇𝑘 + 1 − 𝑋𝑇𝑘
2(𝐿0 + 2𝐿1𝑋𝑇𝑘)

𝑅𝑇ln𝑎𝑇𝑘 − 𝑅𝑇ln𝑋𝑇𝑘 − 7500

1 − 𝑋𝑇𝑘
2

= 𝑳𝟎 + 𝑳𝟏(2𝑋𝑇𝑘)



Homework #6: Regression of Ps-Tk data

2. Programmed code

x_sum = 0;
y_sum = 0;
xy_sum = 0;
x_mean = 0;
y_mean = 0;
x_powersum = 0;
y_powersum = 0;
S_t = 0;
S_r = 0;
for (i = 0; i < count; i++)
{
x_sum += Data[i][0];
y_sum += Data[i][1];
x_powersum += pow(Data[i][0], 2);
y_powersum += pow(Data[i][1], 2);
xy_sum += (Data[i][0] * Data[i][1]);
}
x_mean = x_sum / count;
y_mean = y_sum / count;

L_1 = ((count*xy_sum) - (x_sum*y_sum)) / ((count*x_powersum) -
pow(x_sum, 2));
L_0 = y_mean - (L_1*x_mean);

for (i = 0; i < count; i++)
{
S_t += pow(y_mean - Data[i][1], 2);
S_r += pow(Data[i][1] - L_0 - L_1*Data[i][0], 2);
}
r = (S_t - S_r) / S_t;
printf("L_0: %f\nL_1: %f\nr^2: %f\n", L_0, L_1, r);

2. Characteristics of Program

- 헤더 및 각 기능 함수화
- 파일의 데이터 개수 입력 없이도 가능
- 파일명 입력 -> 각각의 함수로 연계

* Description of Program
1. Info. of Program

3. Part of regression 



Homework #6: Regression of Ps-Tk data

2. Programmed code

#define _CRT_SECURE_NO_WARNINGS //Secure warning을 skip하는 명령문
#define R 8.3144621
#include<stdio.h>
#include<stdlib.h>
#include<math.h>
#include"Gilwoon.h"

void enthalpy(double **Data, double count)
{int i = 0;
for (i = 0; i < count; i++)
{Data[i][1] /= (Data[i][0] * (1 - Data[i][0]));}}

void activity(double **Data, double count)
{int i = 0;
for (i = 0; i < count; i++)
{Data[i][1] = (R * 1500 * log(Data[i][1]) - R * 1500 *
log(Data[i][0]))/pow((1-Data[i][0]), 2);
Data[i][0] *= 2;}}

void enthalpy_form_Tk(double **Data, double count)
{int i = 0;
for (i = 0; i < count; i++)
{Data[i][1] = (Data[i][1] - 7500 * Data[i][0]) / (Data[i][0] *
(1 - Data[i][0]));}}

* Description of Program

4. Part of functions
void activity_600_Tk(double **Data, double count)
{int i = 0;
for (i = 0; i < count; i++)
{Data[i][1] = (R * 600 * log(Data[i][1]) - R * 600 *
log(Data[i][0]) -7500) / pow((1 - Data[i][0]), 2);
Data[i][0] *= 2;}}

void enthalpy_form_Ps(double **Data, double count)
{int i = 0;
for (i = 0; i < count; i++)
{Data[i][1] = (Data[i][1] - 4000 * (1 - Data[i][0])) /
(Data[i][0] * (1 - Data[i][0]));
Data[i][0] = (1 - Data[i][0]);}}

void activity_600_Ps(double **Data, double count)
{int i = 0;
for (i = 0; i < count; i++)
{Data[i][1] = (R * 600 * log(Data[i][1]) - R * 600 * log(1-
Data[i][0]) - 4000) / pow(Data[i][0], 2);
Data[i][0] = 2 * (1 - Data[i][0]);}}



Homework #6: Regression of Ps-Tk data

3. Result & Conclusion

1. 실행 결과
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3. Result & Conclusion

2. Enthalpy mix(L)

액상에서의 Enthalpy of mixing: 𝛥𝐻𝑀 = Ω𝑋𝑇𝑘(1 − 𝑋𝑇𝑘) = (𝐿0 + 𝐿1𝑋𝑇𝑘)𝑋𝑇𝑘(1 − 𝑋𝑇𝑘)
𝛥𝐻𝑀

𝑋𝑇𝑘 1 − 𝑋𝑇𝑘
= (𝑳𝟎 + 𝑳𝟏𝑋𝑇𝑘)
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3. Result & Conclusion

2. Activity(L)

액상에서의 Activity of Tk: 𝑅𝑇ln𝑎𝑇𝑘 = 𝑅𝑇ln𝑋𝑇𝑘 + 1 − 𝑋𝑇𝑘
2 Ω +

𝑑Ω

𝑑𝑋𝑇𝑘
𝑋𝑇𝑘

= 𝑅𝑇ln𝑋𝑇𝑘 + 1 − 𝑋𝑇𝑘
2(𝐿0 + 2𝐿1𝑋𝑇𝑘)

𝑅𝑇ln𝑎𝑇𝑘 − 𝑅𝑇ln𝑋𝑇𝑘
1 − 𝑋𝑇𝑘

2
= 𝑳𝟎 + 𝑳𝟏(2𝑋𝑇𝑘)



Homework #6: Regression of Ps-Tk data

3. Result & Conclusion

3. Activity Ps, Tk

FCC상에서의 Enthalpy of Formation: 𝛥𝐻𝑓
𝐹𝐶𝐶 = 𝑋𝑇𝑘Δ𝐺𝑇𝑘

𝐵𝐶𝐶→𝐹𝐶𝐶 + Ω𝑋𝑇𝑘 1 − 𝑋𝑇𝑘
= 7500𝑋𝑇𝑘+(𝐿0 + 𝐿1𝑋𝑇𝑘)𝑋𝑇𝑘(1 − 𝑋𝑇𝑘)

𝛥𝐻𝑓
𝐹𝐶𝐶 − 7500𝑋𝑇𝑘

𝑋𝑇𝑘 1 − 𝑋𝑇𝑘
= (𝑳𝟎 + 𝑳𝟏𝑋𝑇𝑘)

BCC상에서의 Enthalpy of Formation: 𝛥𝐻𝑓
𝐵𝐶𝐶 = (1 − 𝑋𝑇𝑘)Δ𝐺𝑃𝑠

𝐹𝐶𝐶→𝐹𝐶𝐶 + Ω𝑋𝑇𝑘 1 − 𝑋𝑇𝑘
= 4000(1 − 𝑋𝑇𝑘)+(𝐿0 + 𝐿1(1 − 𝑋𝑇𝑘))𝑋𝑇𝑘(1 − 𝑋𝑇𝑘)

𝛥𝐻𝑓
𝐵𝐶𝐶 − 4000(1 − 𝑋𝑇𝑘)

𝑋𝑇𝑘 1 − 𝑋𝑇𝑘
= (𝑳𝟎 + 𝑳𝟏(1 − 𝑋𝑇𝑘))
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3. Result & Conclusion

3. Formation(FCC, BCC)

BCC상에서의 Activity of Ps: 𝑅𝑇ln𝑎𝑃𝑠 = Δ𝐺𝑇𝑘
𝐹𝐶𝐶→𝐵𝐶𝐶 + 𝑅𝑇ln(1 − 𝑋𝑇𝑘) + 𝑋𝑇𝑘

2 Ω +
𝑑Ω

𝑑𝑋𝑇𝑘
𝑋𝑇𝑘

= 4000+𝑅𝑇ln(1 − 𝑋𝑇𝑘) + 𝑋𝑇𝑘
2 (𝐿0 + 2𝐿1(1 − 𝑋𝑇𝑘))

𝑅𝑇ln𝑎𝑃𝑠 − 𝑅𝑇ln(1 − 𝑋𝑇𝑘 ) − 4000

𝑋𝑇𝑘
2

= 𝑳𝟎 + 𝑳𝟏(2(1 − 𝑋𝑇𝑘))

FCC상에서의 Activity of Tk: 𝑅𝑇ln𝑎𝑇𝑘 = Δ𝐺𝑇𝑘
𝐵𝐶𝐶→𝐹𝐶𝐶 + 𝑅𝑇ln𝑋𝑇𝑘 + 1 − 𝑋𝑇𝑘

2 Ω +
𝑑Ω

𝑑𝑋𝑇𝑘
𝑋𝑇𝑘

= 7500 +𝑅𝑇ln𝑋𝑇𝑘 + 1 − 𝑋𝑇𝑘
2(𝐿0 + 2𝐿1𝑋𝑇𝑘)

𝑅𝑇ln𝑎𝑇𝑘 − 𝑅𝑇ln𝑋𝑇𝑘 − 7500

1 − 𝑋𝑇𝑘
2

= 𝑳𝟎 + 𝑳𝟏(2𝑋𝑇𝑘)
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3. Conclusion

1) 각 데이터를 Regression을 통해서 구할 수 있고, 경향성이 많이 벗어나지 않음을 확인하였다.


