[bookmark: _GoBack]APPENDIX 1
MATLAB function for the calculation using OWK method:




a=[^0.5*2 ^0.5*2; ^0.5*2 ^0.5*2]


b=[*(1+cos(θL1*pi/180)); *(1+cos(θL2*pi/180))]
c=a\b




The result array c equals  and ; thus c2 need be further calculated to obtain  and .
The calculation for TCF and CTCF:
>> a=[39.0^0.5*2 19.0^0.5*2; 50.8^0.5*2 0^0.5*2]
b=[58.0*(1+cos(18*pi/180)); 50.8*(1+cos(40*pi/180))]
c=a\b
a =
   12.4900    8.7178
   14.2548         0
b =
  113.1613
   89.7151
c =
    6.2937
    3.9636

>> a=[39.0^0.5*2 19.0^0.5*2; 50.8^0.5*2 0^0.5*2]
b=[58.0*(1+cos(24*pi/180)); 50.8*(1+cos(41*pi/180))]
c=a\b
a =
   12.4900    8.7178
   14.2548         0
b =
  110.9856
   89.1392
c =
    6.2533
    3.7719

C function for the calculation using OWK method:
[bookmark: OLE_LINK10][bookmark: OLE_LINK14]# include <stdio.h>
# include<stdlib.h>
# include <algorithm>
# include<math.h>;
void main()
{
	int i, j, m, n, k = 0, t;
	n=2;
	double Pi=3.1415927;
	float para[2][4]; //using two-dimensional arrays to storage equations parameters
	float b[200];
	printf("input the parameter values of equations\n");
	printf("input two γL values\n");
	for (i = 0; i<n; i++)
		scanf("%f", &para[i][0]);
	printf("input two theta values\n");
	for (i=0; i<n; i++)
		scanf("%f", &para[i][1]);
	printf("input two γDL values\n");
	for (i=0; i<n; i++)
		scanf("%f", &para[i][2]);
	printf("input two γSPL values\n");
	for (i=0; i<n; i++)
		scanf("%f", &para[i][3]);
	float InputValue[2][3];
	float outValue[3];
	for (i=0; i<3; i++)
	{
		InputValue[i][0] = para[i][0] * (1+cos(para[i][1]*Pi/180));
		for (j=1; j<3; j++)
		{
			InputValue[i][j] = sqrt(para[i][j+1])*2;
		}
	}
	float tmp =InputValue[1][2]/InputValue[0][2];
	float a1=InputValue[0][0]*tmp-InputValue[1][0];
	float a2=InputValue[0][1]*tmp-InputValue[1][1];
	float out1=a1/a2;
	float out2=(InputValue[0][0]-InputValue[0][1]*out1)/InputValue[0][2];
	out1=out1*out1;
	out2=out2*out2;
	printf("γDS=%f\n", out1);
	printf("γSPS=%f\n", out2);
	system("pause");
}




[bookmark: OLE_LINK25][bookmark: OLE_LINK30]Where γDL and γSPL are the  and  of two test liquids, respectively. In a similar way, the γDS and γSPS are the  and  components for TCF and CTCF. Two theta values are the contact angles of both samples for the two liquids.
The calculation for TCF and CTCF:
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APPENDIX 2
MATLAB function for the calculation using vOCG method:









a=[^0.5*2 ^0.5*2 ^0.5*2; ^0.5*2 ^0.5*2 ^0.5*2; ^0.5*2^0.5*2 ^0.5*2]



b=[*(1+cos(θL1*pi/180)); *(1+cos(θL2*pi/180)); *(1+cos(θL3*pi/180))]
c=a\b














where , ,  and  are the , ,  and  of one test liquid, respectively. ϴL1 is the contact angles of TCF and CTCF for this liquid. Symbols for the other two liquids are presented in a similar way. The result array c equals ,  and , and c2 also need be calculated to obtain the unknowns ,  and .
The calculation for TCF and CTCF:
>> a=[21.8^0.5*2 25.5^0.5*2 25.5^0.5*2; 39.0^0.5*2 39.6^0.5*2 2.28^0.5*2; 50.8^0.5*2 0^0.5*2 0^0.5*2]
b=[72.8*(1+cos(34*pi/180)); 58.0*(1+cos(18*pi/180)); 50.8*(1+cos(40*pi/180))]
c=a\b
a =
    9.3381   10.0995   10.0995
   12.4900   12.5857    3.0199
   14.2548         0         0
b =
  133.1539
  113.1613
   89.7151
c =
    6.2937
    1.2870
    6.0780

>> a=[21.8^0.5*2 25.5^0.5*2 25.5^0.5*2; 39.0^0.5*2 39.6^0.5*2 2.28^0.5*2; 50.8^0.5*2 0^0.5*2 0^0.5*2]
b=[72.8*(1+cos(33*pi/180)); 58.0*(1+cos(24*pi/180)); 50.8*(1+cos(41*pi/180))]
c=a\b
a =
    9.3381   10.0995   10.0995
   12.4900   12.5857    3.0199
   14.2548         0         0
b =
  133.8552
  110.9856
   89.1392
c =
    6.2533
    1.0786
    6.3932

C function for the calculation using vOCG method:
# include <stdio.h>
# include<stdlib.h>
# include <algorithm>
# include<math.h>;
void main()
{
	int i, j, m, n, r, k = 0, t; 
	n=r=3;
	double Pi=3.1415927;
	float para[3][5]; //using two-dimensional arrays to storage equations parameters
	float b[200];          
	printf("input the parameter values of equations\n");
	printf("input three γDL values\n");
	for (i=0; i<n; i++)
		scanf("%f", &para[i][0]);
	printf("input three γL- values\n");
	for (i=0; i<n; i++)
		scanf("%f", &para[i][1]);
	printf("input three γL+ values\n");
	for (i=0; i<n; i++)
		scanf("%f", &para[i][2]);
	printf("input three γL values\n");
	for (i=0; i<n; i++)
		scanf("%f", &para[i][3]);
	printf("input three theta values\n");
	for (i=0; i<n; i++)
		scanf("%f", &para[i][4]);
	float InputValue[3][4];
	float outValue[3];
	for (i=0; i<3; i++)
	{
		for (j=0; j<3; j++)
		{
			InputValue[i][j] =sqrt(para[i][j])*2;		
		}
		InputValue[i][3]=para[i][3]*(1+cos(para[i][4]*Pi/180));
	}
	for (m=1; m<n; m++)
	{
		float tmp = InputValue[m][0] / InputValue[0][0];
		for (i=0; i<n+1; i++)
		{
			InputValue[m][i] -=InputValue[0][i]*tmp;
		}
	}
	b[0] = InputValue[2][1]/InputValue[1][1];
	for (i=0; i<4; i++)
	{
		InputValue[2][i] -=InputValue[1][i] * b[0];
	}
	outValue[2] =(InputValue[2][3] / InputValue[2][2])*(InputValue[2][3] / InputValue[2][2]);
	float btmp=InputValue[1][3] - InputValue[1][2] * sqrt(outValue[2]);
	outValue[1]=(btmp / InputValue[1][1])*(btmp / InputValue[1][1]);
	btmp=InputValue[0][3]-InputValue[0][2]*sqrt(outValue[2])-InputValue[0][1]*sqrt(outValue[1]);
	outValue[0] = (btmp / InputValue[0][0])*(btmp / InputValue[0][0]);
	printf("γLWS = %f\n", outValue[0]);
	printf("γS+ = %f\n", outValue[1]);
	printf("γS- = %f\n", outValue[2]);
	system("pause");
}


Where γDL is the  of three probe liquids; and γLWS is the  of three liquids. Three theta values are the contact angles of both samples for these liquids. 

The calculation for TCF and CTCF:
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APPENDIX 3
MATLAB function for the calculation using Wu method:


gammaL=[ ];
theta=[θ1 θ2];
y=gammaL.*(1+cosd(theta));


gammaDL=[ ];


gammaSPL=[ ];
x=[gammaDL
   gammaSPL];
f=@(a,x)(4*a(1)*x(1,:)./(a(1)+x(1,:))+4*a(2)*x(2,:)./(a(2)+x(2,:)));
[beta]=nlinfit(x,y,f,[20 20]);% 
warning('off');
fprintf('gammaDS=%f\n',beta(1));
fprintf('gammaSPS=%f\n',beta(2))












[bookmark: OLE_LINK45]where ,  and  represent the ,  and  of one probe, respectively. ϴ1 is the contact angles of TCF and CTCF for this probe. Symbols are presented in a similar way for the other probe. The gammaDL, gammaSPL, gammaDS and gammaSPS represent , ,  and , respectively. Not similar with the OWK and vOCG method, the unknowns  and  can be directly obtained from the algorithm.
The calculation for TCF and CTCF:
>> gammaL=[58.0 50.8];
theta=[18 40];
y=gammaL.*(1+cosd(theta));
gammaDL=[39.0 50.8];
gammaSPL=[19.0 0];
x=[gammaDL
   gammaSPL];
f=@(a,x)(4*a(1)*x(1,:)./(a(1)+x(1,:))+4*a(2)*x(2,:)./(a(2)+x(2,:)));
[beta]=nlinfit(x,y,f,[20 20]);% 
warning('off');
fprintf('gammaDS=%f\n',beta(1));
fprintf('gammaSPS=%f\n',beta(2))
gammaDS=40.159733
gammaSPS=15.396133

>> gammaL=[58.0 50.8];
theta=[24 41];
y=gammaL.*(1+cosd(theta));
gammaDL=[39.0 50.8];
gammaSPL=[19.0 0];
x=[gammaDL
   gammaSPL];
f=@(a,x)(4*a(1)*x(1,:)./(a(1)+x(1,:))+4*a(2)*x(2,:)./(a(2)+x(2,:)));
[beta]=nlinfit(x,y,f,[20 20]);% 
warning('off');
fprintf('gammaDS=%f\n',beta(1));
fprintf('gammaSPS=%f\n',beta(2))
gammaDS=39.700542
gammaSPS=14.036924

C function for the calculation using Wu method:
[bookmark: OLE_LINK49][bookmark: OLE_LINK50]#include <iostream>
#include <cmath>
using namespace std;
#define N 2
#define Pi 3.14159265359
#define eps 0.001
float rL[N];
float theta[N];
float rDL[N];
float rSPL[N];
float a[N];
float b[N];
float C[N];
// float R[2*N];
float functionx();
int main()
{ 
	cout<<"input two rL values"<<endl;
	cin>>rL[0]>>rL[1];
	cout<<"input two theta values"<<endl;
	cin>>theta[0]>>theta[1];
	cout<<"input two rDL values"<<endl;
	cin>>rDL[0]>>rDL[1];
	cout<<"input two rSPL values"<<endl;
	cin>>rSPL[0]>>rSPL[1];
	C[0]=rL[0]*(1+cos(theta[0]/180*Pi))/4;
	C[1]=rL[1]*(1+cos(theta[1]/180*Pi))/4;
	a[0]=1/(rDL[0]+eps);
	a[1]=1/(rDL[1]+eps);
	b[0]=1/(rSPL[0]+eps);
	b[1]=1/(rSPL[1]+eps);
	float t1=- (C[0]*a[1] - C[1]*a[0] + C[0]*b[1] - C[1]*b[0] + C[0]*C[1]*a[0]*b[0] - C[0]*C[1]*a[1]*b[1])/(C[0] - C[1] + C[0]*C[1]*b[0] - C[0]*C[1]*b[1]) - (sqrt((-(C[0]*a[0] - C[0]*a[1] - C[1]*a[0] + C[1]*a[1] + C[0]*b[0] - C[0]*b[1] - C[1]*b[0] + C[1]*b[1] + C[0]*C[1]*a[0]*b[0] - C[0]*C[1]*a[0]*b[1] - C[0]*C[1]*a[1]*b[0] + C[0]*C[1]*a[1]*b[1])*(C[0]*a[1] - C[0]*a[0] + C[1]*a[0] - C[1]*a[1] - C[0]*b[0] + C[0]*b[1] + C[1]*b[0] - C[1]*b[1] - C[0]*C[1]*a[0]*b[0] + C[0]*C[1]*a[0]*b[1] + C[0]*C[1]*a[1]*b[0] - C[0]*C[1]*a[1]*b[1] + 4))) + C[0]*a[0] - C[0]*a[1] + C[1]*a[0] - C[1]*a[1] - C[0]*b[0] - C[0]*b[1] + C[1]*b[0] + C[1]*b[1] - C[0]*C[1]*a[0]*b[0] - C[0]*C[1]*a[0]*b[1] + C[0]*C[1]*a[1]*b[0] + C[0]*C[1]*a[1]*b[1])/(2*(C[0] - C[1] + C[0]*C[1]*b[0] - C[0]*C[1]*b[1]));
	float t2=	(sqrt((-(C[0]*a[0] - C[0]*a[1] - C[1]*a[0] + C[1]*a[1] + C[0]*b[0] - C[0]*b[1] - C[1]*b[0] + C[1]*b[1] + C[0]*C[1]*a[0]*b[0] - C[0]*C[1]*a[0]*b[1] - C[0]*C[1]*a[1]*b[0] + C[0]*C[1]*a[1]*b[1])*(C[0]*a[1] - C[0]*a[0] + C[1]*a[0] - C[1]*a[1] - C[0]*b[0] + C[0]*b[1] + C[1]*b[0] - C[1]*b[1] - C[0]*C[1]*a[0]*b[0] + C[0]*C[1]*a[0]*b[1] + C[0]*C[1]*a[1]*b[0] - C[0]*C[1]*a[1]*b[1] + 4))) - C[0]*a[0] + C[0]*a[1] - C[1]*a[0] + C[1]*a[1] + C[0]*b[0] + C[0]*b[1] - C[1]*b[0] - C[1]*b[1] + C[0]*C[1]*a[0]*b[0] + C[0]*C[1]*a[0]*b[1] - C[0]*C[1]*a[1]*b[0] - C[0]*C[1]*a[1]*b[1])/(2*(C[0] - C[1] + C[0]*C[1]*b[0] - C[0]*C[1]*b[1])) - (C[0]*a[1] - C[1]*a[0] + C[0]*b[1] - C[1]*b[0] + C[0]*C[1]*a[0]*b[0] - C[0]*C[1]*a[1]*b[1])/(C[0] - C[1] + C[0]*C[1]*b[0] - C[0]*C[1]*b[1]);
	float t3=	(sqrt((-(C[0]*a[0] - C[0]*a[1] - C[1]*a[0] + C[1]*a[1] + C[0]*b[0] - C[0]*b[1] - C[1]*b[0] + C[1]*b[1] + C[0]*C[1]*a[0]*b[0] - C[0]*C[1]*a[0]*b[1] - C[0]*C[1]*a[1]*b[0] + C[0]*C[1]*a[1]*b[1])*(C[0]*a[1] - C[0]*a[0] + C[1]*a[0] - C[1]*a[1] - C[0]*b[0] + C[0]*b[1] + C[1]*b[0] - C[1]*b[1] - C[0]*C[1]*a[0]*b[0] + C[0]*C[1]*a[0]*b[1] + C[0]*C[1]*a[1]*b[0] - C[0]*C[1]*a[1]*b[1] + 4))) + C[0]*a[0] - C[0]*a[1] + C[1]*a[0] - C[1]*a[1] - C[0]*b[0] - C[0]*b[1] + C[1]*b[0] + C[1]*b[1] - C[0]*C[1]*a[0]*b[0] - C[0]*C[1]*a[0]*b[1] + C[0]*C[1]*a[1]*b[0] + C[0]*C[1]*a[1]*b[1])/(2*(C[0] - C[1] + C[0]*C[1]*a[0] - C[0]*C[1]*a[1]));
	float t4=-(sqrt((-(C[0]*a[0] - C[0]*a[1] - C[1]*a[0] + C[1]*a[1] + C[0]*b[0] - C[0]*b[1] - C[1]*b[0] + C[1]*b[1] + C[0]*C[1]*a[0]*b[0] - C[0]*C[1]*a[0]*b[1] - C[0]*C[1]*a[1]*b[0] + C[0]*C[1]*a[1]*b[1])*(C[0]*a[1] - C[0]*a[0] + C[1]*a[0] - C[1]*a[1] - C[0]*b[0] + C[0]*b[1] + C[1]*b[0] - C[1]*b[1] - C[0]*C[1]*a[0]*b[0] + C[0]*C[1]*a[0]*b[1] + C[0]*C[1]*a[1]*b[0] - C[0]*C[1]*a[1]*b[1] + 4))) - C[0]*a[0] + C[0]*a[1] - C[1]*a[0] + C[1]*a[1] + C[0]*b[0] + C[0]*b[1] - C[1]*b[0] - C[1]*b[1] + C[0]*C[1]*a[0]*b[0] + C[0]*C[1]*a[0]*b[1] - C[0]*C[1]*a[1]*b[0] - C[0]*C[1]*a[1]*b[1])/(2*(C[0] - C[1] + C[0]*C[1]*a[0] - C[0]*C[1]*a[1]));
	//R[2*N]={1/t1,1/t2,1/t3,1/t4};
	std::cout<<"\n"<<"rDS:\n"<<1/t1<<"\n"<<"rSPS:\n"<<1/t3<<endl;
	system("pause");
	return 0;
}





[bookmark: OLE_LINK51]where rL, rDL and rSPL represent the ,  and  of two probe liquids, respectively. Two theta values are the contact angles of TCF and CTCF for the two liquids. The rDS and rSPS are the  and .
The calculation for TCF and CTCF:
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