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Homework #06

Regression of Ps-Tk data
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Homework #6: Regression of Ps-Tk data

1. Idea to construct Regression

Linear regression fits a line to a bunch of points

Z0f21 Alo| ofEA| AZHE Zhol| 15 40 22 IHSofm A

AL cllA)

y =x(1=x)(Lo + Lyx)= 8 2987

y=mx+h

-> LoH{oF & parameter?t Qle= Hi2 A|Q{Stl= B Lie 2|

Mo
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Homework #6: Regression of Ps-Tk data

1. Idea to construct Regression

* 20421 Z} dataol| CigH HAHA L] AP T}

-

For sub-regular solution: Q = Ly + Ly X7y + Ly X%, + L3X3), = Lo + L1 X7y
(from Thermodynamics of D. R. Gaskell)

frfolk{2] Enthalpy of mixing: AHM = QX7 (1 — Xrx) = (Lo + LX) X7 (1 — X1

AT Lyt LX)
X (L= Xp) 0 T
Yifolii2] Activity of Tk: RTInary = RTInXry + (1 — Xry)? (Q N dc)ifik XT")

= RTInX7y + (1 — Xpg)?(Lo + 2L1 X7)
RTInar, — RTInXry Lo 4 Li(2X
(1 . XTk)z - 0 1( Tk)
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Homework #6: Regression of Ps-Tk data

1. Idea to construct Regression

* 3043l Z} dataof| CHEH LA 2| St

For sub-regular solution: Q = Ly + Ly X7y + Ly X%, + L3X3), = Lo + L1 X7y
(from Thermodynamics of D. R. Gaskell)

FCC’dollX{2] Enthalpy of Formation: AHf ¢ = X1 AGZE ™ + OXpp (1 — X1y
= 7500X 1+ (Lo + L1 X7i) X7 (1 — X))
AHF“C —7500X 7y
Xre(1 = X7
BCCAJollA12] Enthalpy of Formation: AHF“ = (1 — X1y)AGEs 7 ¢ + QX (1 — Xry)
AHE _ 4000(1 _)=( 43)00(1 — Xri)+(Lo + L1(1 — Xrp)) X i (1 — X))
o= (et L= Xn)

= (Lo + L1X7g)
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Homework #6: Regression of Ps-Tk data

1. Idea to construct Regression

* 3043l Z} dataof| CHEH LA 2| St

For sub-regular solution: Q = Ly + Ly X7y + Ly X%, + L3X3), = Lo + L1 X7y
(from Thermodynamics of D. R. Gaskell)

FCCAfollit] Activity of Tk: RTInazy, = AGEEE™TEC + RTInXpy + (1 = Xpy)? (@ + Xy,
T

= 7500 +RTInX;;, + (1 — XTk)Z(Lo + 2L X7y)
RTInar, — RTInXy, — 7500
= Lo + L1(2X7y)

(1 — X7x)?

BCC/4ollM2| Activity of Ps: RTInaps = AGr“~5““ + RTIn(1 — Xry) + X7y (Q + dc;l(ﬂk XTk)
T

= 4000+RTIn(1 — X7p) + X7 (Lo + 2L1 (1 — X))
RTlnaps — RTIn(1 — X7, ) — 4000
> = Lo+ L1(2(1 — X7%))
(X1k)
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Homework #6: Regression of Ps-Tk data

2. Programmed code

* Description of Program
1. Info. of Program

=24 'ConsoleApplicationl' (1 Z2EHE)

ConsoleApplicationl

[ b
LN
AMSEA17 HW6 data.c
AMSE417 Default.c
AMSE417

117 HWE_regression.c

b T A% Ea
4 5] 0 I

P B Gilwoon.h

[
b
b
[

2. Characteristics of Program

- ol Y Zf 71 4ot

- T{9Jo] Hjofef {4 U glo|z s
- WY U > 27| 42

O
3. Part of regression

X_sum
y_sum
Xy_sum
X_mean
y_mean =
X_powersum 2
y_powersum 0,
S t=20;
S r=20;
(i =0; i< count; i++)

{

x_sum += Data[i][@];

y_sum += Data[i][1];

X_powersum += pow(Data[i][@], 2);
y_powersum += pow(Data[i][1], 2);

xy_sum += (Data[i][@] * 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 ® =y mean - (L_1*x mean);

i =0; i < count; i++)

pow(y_mean - Data[i][1], 2);
pow(Data[i][1] - L @ - L_1*Data[i][@], 2)

t -Sr) /S t;

printf("L_0: %f\nL_1: %f\nr”2: %f\n", L O, L 1, r);
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Homework #6: Regression of Ps-Tk data

2. Programmed code

* Description of Program

4. Part of functions

#tdefine

ttdefine 8.3144621
#include<stdio.h>
#include<stdlib.h>
#include<math.h>
#include"Gilwoon.h"

activity 600 Tk(
{ i=0;
(i=9; 1ic< 5 1++)
{ [i][1] = (R * 60606 * log( [i][1]) - R * 600 *
log( [i][e]) -7568) / pow((1l - [i][e]), 2);
[i][e] *= 2;}}

enthalpy( pat ,
i=0;
(i=09; 1ic« 5 1++)

[11[1] /= ( [i][e] * (1 - [i][@1));}}

enthalpy form_Ps(
i=0;
5 i++)

[i][1] - 4@00 * (1 -

[i][e]));
activity( *k , ) [i][e]);}}
o

5 i++) K
* 1500 * log( [i][1]) - * 1500 *

/pow((1- [il1[e]), 2);

< 5 i++)
(R * 600 * log( [i]1[1]) - * 600 * log(1-
4000) / pow( [i][e], 2);

[i][e]);}}

5 i++)

[i][1] - 7500 * [i][e]) / ( [i][e] *
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3. Result & Conclusion

Program: Regression of Ps-Tk data
Date: 2015.684.21
Made by Gilwoon Lee

POSTECH,. project 6 of [AMSE417]1 Humerical analysis for materials

Development environment: Uiswal Studio 2813
Code language: C

= Enter file name<=*_txt>»: enthalpy_mix.txt
#t of data:- 39

L_A: 14894_230617

L_1: —4794_.225467

»"2: B.999997

Enter 1 to repeat. B to exit: 1

* Enter file named**_txt>: activity_1588_Tk.txt
f#t of data:- 37

L_A: 2787 .166476

L_1: —4811_.777322

»"2: B.999975

Enter 1 to repeat. B to exit: 1

* Enter file name<=*_txt>: enthalpy_form_FCC.txt
#t of data:- 20

L_A: 12597 .608%9462

L_1: —719?.9277924

»"2: B.999997

Enter 1 to repeat. B to exit: 1

* Enter file name<=*_txt>: enthalpy_form_BCC.txt
#t of data: 16

L_HA: 7008.661574

L_1: —1.638188

»2: B.80785%7

Enter 1 to repeat,. B to exit: 1

* Enter file name<=*_txt>: activity_6AA_Tk.txt
#t of data: 208
2596 . 838369
=92 826746
»2: B.999994
Enter 1 to repeat,. B to exit: 1

* Enter file name<=*_txt>: activity_6HAHA_Ps.txt
#t of data: 16

L_#A: 4566182191

L_1: 42_853317

»2: B.138815

Enter 1 to repeat, B to exit: A
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Homework #6: Regression of Ps-Tk data

3. Result & Conclusion

o
2. Enthalpy mix(L)
Miviet S fiAfoll{e] Enthalpy of mixing: AHM = QX7 (1 — Xpi) = (Lo + LiXri)Xrie(1 — Xri)

L_A: 14874_.2306197 AHM

L_1: —4774.925467

" 2: B.999997 X (1 — X700) = (Lo + L1X71)
Enter 1 to repeat, B to exit: 1 Tk Tk

3.50E+03

3.00E+03

2.50E+03

2.00E+03

1.50E+03

1.00E+03

5.00E+02

0.00E+00
0.00E+00  2.00E-01 400E-01  6.00E-01 800E-01 1.00E+00  1.20E+00
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Homework #6: Regression of Ps-Tk data

3. Result & Conclusion

2. Activity(L)

. aq
* Enter File name{*_txt}: activity_ 1588_Tk.txt O#JBI-O‘HJ\-lQ-l ACt|V|ty of Tk: RTlnaTk = RTlnXTk + (1 — XTk)Z (.Q. + XTk)
it of data: 39 dXTk
L_A: 2997.166476 = RTInX7, + (1 — X71)% (Lo + 2L, X7p)
5 i RTinar, — RTInkrs
: 6 | = Ly + Ly(2X72)
Enter 1 to repeat. B to exit: 1 (1 _ XTk)z 0 1 Tk
1.20E+00
1.00E+00
8.00E-01
6.00E-01
4.00E-01
2.00E-01
0.00E+00

0.00E+00  2.00E-01  4.00E-01  6.00E-01  8.00E-01  1.00E+00  1.20E+00
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Homework #6: Regression of Ps-Tk data

3. Result & Conclusion

3. Activity Ps, Tk

: . FCC _ BCC—FcCC
= Enter file name<{#*.txt>: enthalpy_form_FCC.txt FCCAOI-O“A-I_ql Enthalpy Of Formatlon. AHf - XTkAGTk + 'QXTk(l - XTk)
# of data: 2@ = 7500X 7+ (Lo + L1 X7 ) X7 (1 — X))

L_A: 12597.60%9462 FCC _
L_1: —7199.977924 AHf 7500XTk

rA2: B.999997 X (1 = X7 = (Lo + L1X71)
Enter 1 to repeat, B to exit: 1 Bcckol-o”}\-lc_)_l Entha|py of Formation: AHfBCC — (1 _XTk)AGIIjsCC_)FCC + 'QXTk(l _XTk)

* Enter file name<{#=.txt>: enthalpy_form_BCC.txt — 4000(1 — XTk)+(L0 + L1(1 — XTk))XTk(l — XTk)

# of data: 16
L_DB: ?333.6615?4 AH]I':?CC - 4000(1 - XTk)

L._1: —-1.638188 —
»"2: B.887857 XTk(1 XTk)

Enter 1 to repeat, B to exit: 1

= (Lo + L1 (1 — X7¢))

8.00E+03 5.00E+03
7.00E+03 4.50E+03
4.00E+03
6.00E+03
3.50E+03
5.00E+03 ——
4.00E+03 2 .50E403
3.00E+03 2.00E+03
1.50E+03
2. 00E+03
1.00E+03
1.00E+03 ——
0.00E+00 0.00E+00
0.00E+00 2.00E-01 4.00E-01 6.00E-01 8.00E-01 1.00E+00 1.20E+00 0.00E+00 2.00E-01 4.00E-01 6.00E-01 8.00E-01 1.00E+00 1.20E+00
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Homework #6: Regression of Ps-Tk data

3. Result & Conclusion

3. Formation(FCC, BCC)

= Enter file name<*.txt>: activity 600_Tk.txt
#t of data: 28

L._A: 9596.838369

L_1: 7192 _826746

2 B.999994

Enter 1 to repeat, B to ewxit:- 1

= Enter file name(*.txt>»: activity_6H0@_Ps.txt
#t of data: 16

L_A: 4566 .1821%1

L_1: 42_.85%331%

FCCAfolA2] Activity of Tk RTInary, = AGEES FCC + RTInXpy, + (1= Xpy0)? (Q + =2 Xry )
Tk

= 7500 +RTInXp + (1 — Xp)2 (Lo + 2L, Xry0)
RTlnaTk —_ RTlnXTk —_ 7500
= Lo + L1 (2X7y)

(1 — Xrx)?
BCCAYol|A{Q| Activity of Ps: RTInaps = AGESCBCC + RTIn(1 — X74) + X2, (Q n dt)i(ﬂk XTk)
T
= 4000+RTIn(1 — X7p) + X2, (Lo + 2L, (1 — X74))
RTInaps — RTIn(1 — X7, ) — 4000
= Lo+ L1 (2(1 — Xry))

2
~2: B.138815 (Xrk)
Enter 1 to repeat, B to exit: A

2.50E+00
5.00E+00
4.50E+00

2.00E+00
4.00E+00
3.50E+00

1.50E+00
3.00E+00
2.50E+00

1.00E+00
2.00E+00
1.50E+00

5.00E-01
1.00E+00
5.00E-01

0.00E+00
0.00E+00

0.00E+00 2.00E-01 4.00E-01 6.00E-01 8.00E-01 1.00E+00 1.20E+00
0.00E+00 2.00E-01 4.00E-01 6.00E-01 8.00E-01 1.00E+00 1.20E+00
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Homework #6: Regression of Ps-Tk data

3. Conclusion

1) 2t Eo|E1Z Regressiong Sailid 7L 4 91, FFol 2ol lofLtz| 9fe-g TrelBloiCt,

= NN
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