/* Annuity Coding Example */

# include <stdio.h>
# include <math.h>

double Annuity_Amount (double, double, int);

int main ()

{

}

double Future_Value = 500000.;
double Interest_Rate = 0.10/12;
int Period = 20*12;

double A_A = Annuity_Amount (Future_Value, Interest_Rate, Period);

printf ("Monthly Payment or Annuity Amount = %7.31f\n",

return 0;

double Annuity_Amount (double F_V, double I_R, int Per)

{

return F_V*I_R/ (pow((1+I_R),6 Per)-1);
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/* Future Value of Monthly Annuity Payments*/

# include <stdio.h>
# include <math.h>

void Annuity_Payout (double, int, double, double[], doublel]):;
int main ()
{

int i_counter;

double Payment = 658.44;
double Interest_Rate = 0.10/12;
int Period = 20*12;

double Future_Value_Interest[1000];
double Future_Value_Annuity_Payout[1000];

line 1

line 2
line 3

linell
linel2

Annuity_ Payout (Interest_Rate, Period, Payment, Future_Value_Interest,

Future_Value_Annuity_Payout) ;

printf ("Month End of Month Interest Earned Total \n");
printf (" Payment for the month Payment \n") ;
for (i_counter = 1; i_counter <=Period; i_counter++)
( printf (" %3d %6.2f %6.2f %8.2f\n",

i_counter, Payment, Future_Value_Interest[i_counter]
Future_Value_Annuity_Payout[i_counter]) ;

}

return 0;

void Annuity_Payout (double I_R, int Per, double Pay, double FVI[1000]

, double FVAP[1000])
{

int 1i;
FVAP[0] = 0.;
for (i = 1; i <=Per; i++)
{
FVI[i] = FVAP[i-1]*I_R;
FVAP[i] = FVAP[i-1] + Pay + FVI[il];
}
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/* Annuity Coding Examples */

# include <stdio.h>
#include <math.h>

double Annuity_Amount (double, double, int);

void Annuity_Payout (double, int, double, double[], double[]);
int main ()

{

int i_counter;

double Future_Value = 500000.;

double Interest_Rate = 0.10/12;

int Period = 20*12;

double Future_Value_Interest[1000];
double Future_Value_Annuity_Payout[1000];

double A_A = Annuity_Amount (Future_Value, Interest_Rate, Period);
printf ("Monthly Payment or Annuity Amount = %7.31f\n\n", A_A);
double Payment = A_A;

Annuity_Payout (Interest_Rate, Period, Payment, Future_Value_Interest,
Future_Value_Annuity_Payout) ;

printf ("Month End of Month Interest Earned Total \n");
printf ("Payment for the month Payment \n");

for (i_counter = 1; i_counter <=Period; i_counter++)

{

printf (" %3d %6.2f %6.2f %8.2f\n",

i_counter, Payment, Future_Value_Interest[i_counter] ,
Future_Value_Annuity_Payout[i_counter]) ;

}

return 0;

}

double Annuity_Amount (double F_V, double I_R, int Per)
{

return F_V*I_R/(pow((1+I_R),Per)-1);
}

void Annuity_Payout (double I_R, int Per, double Pay, double FVI[1000],
FVAP[1000])
{

int 1i;
FVAP[O0] = 0.;
for (1 = 1; 1 <=Per; i++)

{

FVI[i] = FVAP[i-1]1*I_R;
FVAP[1] = FVAP[i-1] + Pay + FVI[i];
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#include "Annuity_Calcs_Libl.h" line 1

/*System header files and function prototypes are moved to Annuity Calcs_Lib.h
which will serve as the library header file line 2
double Annuity_Amount (double F_V, double I_R, int Per) line 3
{ line 4

return F_V*I_R/ (pow((1+I_R),6Per)-1); line 5
} line 6

void Annuity_Payout (double I_R, int Per, double Pay, double FVI[1000], double

FVAP[1000]) line 7
{ line 8
int 1i; line 9
FVAP[0] = 0.; linel0
for (1 = 1; i <=Per; i++) linell

{ linel2
FVI[i] = FVAP[i-1]*I_R; linel3

FVAP[i] = FVAP[i-1] + Pay + FVI[i]; linel4d

} linel5

} linelé6
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# include <stdio.h> line 1

#include <math.h> line 2
double Annuity_Amount (double , double , int ); line 3
void Annuity Payout (double I_R,int Per, double Pay,double* FVI, double *FVAP);

line 4
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Option Explicit linel

Public Declare Function Annuity_Amount Lib " C:\POEA\Bridging Excel and C
Codes\Problems\Time_Value_Money_ Combined_Libl\Debug\Time_Value_Money_Combined
_Libl.dll" (ByVal Future_Value As Double, ByVal Interest_Rate As Double,
ByVal Period As Long) As Double line2

Public Declare Sub Annuity_ Payout Lib " C:\POEA\Bridging Excel and C
Codes\Problems\Time_Value_Money_Combined_Libl\Debug\Time_Value_Money_Combined
_Libl.dll" (ByVal Interest_Rate As Double, ByVal Period As Long, ByVal
Payment As Double, ByRef Future_Value_Interest As Double, ByRef
Future_Value_Annuity Payout As Double) line3
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Option Explicit line 1

Public Declare Function Annuity_ Amount Lib " C:\POEA\Bridging Excel and C
Codes\Problems
\Time_Value_Money_Combined_Libl\Debug\Time_Value_Money Combined_Libl.dll"
(ByVal Future_Value As Double, ByVal Interest_Rate As Double, ByVal Period As
Long) As Double line 2

Public Declare Sub Annuity_Payout Lib " C:\POEA\Bridging Excel and C
Codes\Problems
\Time_Value_Money_Combined_Libl\Debug\Time_Value_Money_ Combined_Libl.dll"
(ByVal Interest_Rate As Double, ByVal Period As Long, ByVal Payment As Double,
ByRef Future_Value_Interest As Double, ByRef Future_Value_Annuity_Payout As

Double) line 3
Public Sub Get_Annuity () line 4
Dim Future_Value As Double line 5
Dim Interest_Rate As Double line 6

'In the Declare Function (above) Dim Period As Integer will not work bcz
allocation of size compatibility problems between C++ DLLs and VBA 7

Dim Period As Long line 8
Dim A_A As Double line 9
Future_Value = 500000 1inelO
Interest_Rate = 0.10/12 linell
Period = 20 * 12 linel2
A_A = Annuity_Amount (Future_Value, Interest_Rate, Period) linel3
Sheetl.Cells(1, 1) = A_A linel4d
Dim Payment As Double linel5
Dim Future_Value_Interest(0 To 999) As Double linel6
Dim Future_Value_Annuity_Payout (0 To 999) As Double linel?7
linel8
Payment = A_A 1linel9
1ine20

Annuity_Payout Interest_Rate, Period, Payment, Future_Value_Interest(0),
Future_Value_Annuity_Payout (0) line2l
line22
Dim i As Integer line23
For i = 1 To 240 line24
Sheetl.Cells (i, 3) = Future_Value_Interest (i) line25
Sheetl.Cells (i, 5) = Future_Value_Annuity_Payout (i) line26
Next i line27
End Sub line28
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Public Sub ADD_Vector_Macro ()

Dim C1l() As Double
Dim C2() As Double
Dim C3 () As Double

Dim NSize As Long

'Determine the number of elements in each vector - here using second column
NSize = Application.WorksheetFunction.CountA (Range("B:B"))

ReDim C1(NSize)

ReDim C2 (NSize)

ReDim C3 (NSize)

Dim i As Integer

For i = 0 To NSize - 1

' VBA and C vector index from zero. Excel columns index from one.
Cl(i) = Sheetl.Cells(i + 1, 1)
C2(1) = Sheetl.Cells(i + 1, 2)
Next 1

Calculate_Vector_Sum(C1l(0), C2(0), C3(0), NSize)
For i = 0 To NSize - 1
Sheetl.Cells(i + 1, 3) = C3(1)
Next i
End Sub
Public Sub AVG_Vector_Macro ()
Dim C3() As Double
Dim AvgC3 As Double
Dim NSize As Long
NSize = Application.WorksheetFunction.CountA (Range("C:C"))
ReDim C3 (NSize)
Dim i1 As Integer
For i = 0 To NSize - 1
C3(i) = Sheetl.Cells(i + 1, 3)

Next 1

AvgC3 = Calculate_Vector_Average(C3(0), NSize)
Sheetl.Cells (NSize + 1, 3) = AvgC3

End Sub
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#include "CP_headers.h"

double PureEnthalpy (double T1,

{

return A[0]*(T1 - TRef)

const double TRef,

+ A[1l]/2* (pow(T1,
A[2]/3* (pow (T1,

FIGURE A.11

const double A[])

pow (TRef,
pow (TRef,

2))

3));

+

line
line

line

line
line



&1°CP_Llib - Visual'C++ 2008 Express Edition
File Edit View Project GBuid Debug Tools Window Help

SRR IPE YRR

M . v _’;\ b Debug v Win32 v [ cal

BRARFFZEZ0PMI 3885
S CREE NN NN CP_Code.cpp| CP_Lib.def | CP_Calls.cpp | CP_headers.h | CP_Constants.h |

v X
G|@ e (lobalScope) v]| v]
‘%“::':"Sz-m (1 project)  Opinclude "CP_headers.h” -
- L
= |7 Header Files
Iﬂ CP Constants.h [ double PureEnthalpy(double T1, const double TRef, const double A[])
] CP_headers.h {
[ Resource Files 3
& [ Source Fies return A[0)*(T1 - TRef) + A[1)/27(pow(Ti, 2) - pow(TRef, 2)) + 3
¢+ CP_Calls.cpp A[2)/3%(pow(T1, 3) - pow(TRef, 3)):
¢+ CP_Code.cpp }
2] CP_Lib.def
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#include "CP_headers.h" line 1

double H_L_ Water (double T1) line 2
{ line 3

return PureEnthalpy (T1l, TO0, WATER_L); line 4
} line 5
double H_V_Water (double T1) line 6
{ line 7

return PureEnthalpy(T1l, TO0, WATER_V) ; line 8
} line 9
double H_L_Ethanol (double T1) 1linelO
{ linell

return PureEnthalpy(T1, TO0, ETHANOL_L) ; linel?2
} linel3
double H_V_Ethanol (double T1) linel4d
{ 1linelb

return PurekEnthalpy (T1l, TO, ETHANOL_V) ; linelé6
} linel?7
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const double WATER_LI[] = {75.4E-03, //a
0.0000, //Db
0.0000 //c
}; line

const double ETHANOL_L[] = {103.1E-03, //a

0.00, //b
0.000 //c
}s; line

const double WATER V[] = {33.46E-03, //a
0.6880E-05, //b
0.7604E-08 //c
}; line

const double ETHANOL_VI[] = {61.34E-03, //a
15.72E-05, //b
-8.749E-08 //c

Y line

const double TO = 25; line
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#include<stdio.h>
#include<math.h>
#include "CP_Constants.h"

double
double
double
double

double

H L _Water (double T1);
H_V_Water (double T1);
H_L_Ethanol (double T1);
H_V_Ethanol (double T1);

PureEnthalpy (double T1,

line
line
line

line
line
line
line

const double TO0, const double Generic_A[]);
line
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LIBRARY CP_Lib
EXPORTS
H_ L. Water
H_V_Water
H_I_Ethanol
H_V_Ethanol
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Option Explicit line 1

Public Declare Function H_L_Water Lib " C:\POEA\Bridging Excel and C Codes\
Examples \CP_Lib\Debug\CP_Lib.dll" (ByVal T As Double) As Double line 2

Public Declare Function H_V_Water Lib " C:\POEA\Bridging Excel and C Codes\
Examples \CP_Lib\Debug\CP_Lib.dll" (ByVal T As Double) As Double line 3

Public Declare Function H_L_Ethanol Lib " C:\POEA\Bridging Excel and C Codes\
Examples \CP_Lib\Debug\CP_Lib.dll" (ByVal T As Double) As Double line 4

Public Declare Function H_V_Ethanol Lib " C:\POEA\Bridging Excel and C Codes\
Examples \CP_Lib\Debug\CP_Lib.dll" (ByVal T As Double) As Double line 5
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void ConvertVBA_Matrix_ to_C_Matrix(double* Matrix, long Nrows, long Ncolumns
, double Matrix_Row_Major[100][100])
{

//double Matrix Row_Major[100][100]; it may be necessary to change the size

int 1i;
int j;

for(i =0; i<Nrows; ++1i)

{
int columnPos = 0;
for(j =0; j<Ncolumns; ++3J)
{
Matrix_Row Major[i] [j] = *(Matrix+i+columnPos+7) ;
columnPos = columnPos + Nrows;
}
}
return;
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#include <stdio.h>
#include <math.h>

double calculate_sum (double zl, double z2);
double calculate_difference (double zl, double z2);
double calculate_exponential (double zl, double z2);

int main()
{
double x1, x2, f_sum, f_diff, f_exp;

x1l = 5.0;

x2 = 3.0;

f _sum = calculate_sum (x1, x2);

f_diff = calculate_difference (x1, x2);
f_exp = calculate_exponential (x1, x2);

// Send Answers to Screen
printf("sum = $1f\n", f_sum);
printf("diff = %1f\n", f_diff);
printf ("expon = %1f\n", f_exp);

return O0;

}

double calculate_sum (double zl, double z2)
{

double sum;

sum = zl1 + z2;

return sum;
}
double calculate_difference (double zl, double z2)
{

double difference;

difference = zl1 - z2;

return difference;

double calculate_exponential (double zl, double z2)
{

double exponential;

exponential = pow(zl,z2);

return exponential;
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void ConvertC_Matrix_to_VBA_Matrix (double Matrix_Row_Major[100][100],
long Nrows,
long Ncolumns, double* Matrix_ Col_Major)
{
int 1i;
int j;

for(i =0; i<Nrows; ++1i)

{
int columnPos = 0;
for(j =0; j<Ncolumns; ++7)
{
* (Matrix_Col_Major+i+columnPos+7j) = Matrix_Row_Major[i][]];
columnPos = columnPos + Nrows;
}
}
return;
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void GJ_Elimination_Main(double* Matrix, long Nrows, long Ncols)

{

}

double A[100][100];

ConvertVBA_Matrix_to_C_Matrix(Matrix, Nrows, Ncols, A);

GJ_Elimination (A, Nrows) ;

ConvertC_Matrix_to_VBA_Matrix (A, Nrows, Ncols, Matrix);

void GJ_Elimination (double A[100][100], long row)

{

long col = row+l;
int nonZerIdx = 0;

for(int i =0; i<row; ++1)
{
if(A[i][1] == 0.0)
{
for (int i2 =
if(A[i2]110[1]

i+1l; i2<row; ++i2)
0)

{
nonZerIdx = 1i2;
break;

}

for(int jl1 =0; jl<col; ++jl)

{
double tmp = A[i][j1l];
A[il[j1l] = A[nonZerIdx]I[jl];
A[nonZerIdx] [jl] =tmp;

}

}

double tmpAii = A[i]
for(int j =0; j<col;
A[il[3J] = A[i]

[i1;
++3)
[J]/tmpAii;

for(int 11 =0; il<row; ++il)

double tmpAil = A[il1l][i];

{
if(il !'= 1)
{
for (int
Al
}
}

j =0; j<col; ++3)

111031 = A[i1]1([3] - tmpAil*A[i][]];
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Public Declare Sub GJ_Elimination_Main Lib "C:\POEA\Bridging Excel and
C Codes\Examples \Simple_C_Matrix_dll\Debug\Simple_C_Matrix_dll.dl11l"
(ByRef Matrix As Double, ByVal Nrows As Long, ByVal Ncolumns As Long)

'comment
Public Sub Gauss_Jordan_Macro ()
Dim C() As Double

Dim Nrows, Ncolumns As Long

Nrows = 3
Ncolumns = 4

ReDim C(Nrows, Ncolumns)
Dim i1 As Integer

Dim j As Integer
For i = 0 To Nrows - 1
For j = 0 To Ncolumns - 1
If Sheetl.Cells(i + 8, j + 2) = " " Then
c(i, j) =0
Else
C(i, j) = Sheetl.Cells(i + 8, J + 2)
End If
Next jJ
Next 1

GJ_Elimination_Main C(0, 0), Nrows, Ncolumns

For i = 0 To Nrows - 1
For j = 0 To Ncolumns - 1
Sheetl.Cells(i + 12, j + 2) = C(i, 3)
Next j
Next i
End Sub
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ez Simple_C_Math_dIl - Visual C++ 2008 Express Edition
Fle Edt WView Project Buld Debug Tools Window Help
P-E-FHP XR@ER|9-~- -5 b deby

Solution Explorer - Solu

& &

- Win32 v [

= (7 simple_C_Math_dll

111

(5] Solution ‘Simple_C_Math_d¥ (1 project)i

Output

[ Header Files Add'New Item - Simple_C_Math_dll ?X
[ Resource Files
[ Source Files Categories: Templates: & @
& Visual G+ visual Studio installed templates
. ,
Code [=] windows Form 2] C++File (.cpp)
Property Sheets 1] Header File (.h) (=] Property Sheet (.vsprops)
3] Component Class
My Templates
;____] Search Online Templates. ..

Show output from:
[ Creates a file containing C++ source code ]
Name: | C_Math.cpp| |
Location: | C:|POEA\Bridging Excel and C Codes\ExamplesSimple_C_Math_dl | | Browse... |

l 1a0)dx aﬂaseqew a E_I.Q

IAMIICMI

(23 Code Definition Window “:ECaﬂ Browserl@ Omt J
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#include <math.h>
#include "C_Math.h"

double calculate_sum (double zl, double z2)
{

double sum;

sum = zl1 + z2;

return sum;

}

double calculate_difference (double zl, double z2)
{

double difference;

difference = z1 - z2;

return difference;

}

double calculate_exponential (double zl, double 2z2)

{
double exponential;
exponential = pow(zl, z2);
return exponential;
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2 Simple_C_Math_dIl - Visual C++ 2008 Express Edition
File Edt View Project Build Debug Tools Window Help

-E-F @ ¥ @R[ 9-0-E-E| P Debw - Win32 - @ cal -3
Solution Explorer - Simple_C_Ma... » 0 X

B @

(] Solution 'Simple_C_Math_dif,
= |7 Simple_C_Math_dil

simple_C_Math_dIl'Property Pages

= [ Header Files A r—
) C_mathh | Configuration: |Active(Debug) (] prtform: |aceunaz) ] [[configuraton Hanager... ]
=f g xom::e‘:siles # Common Properties B General
‘?ﬂ rcce Aot (= Configuration Properties Output Directory $(SolutionDir)$(ConfigurationName)
3 o & c waih General Intermediate Directory $(ConfigurationName)
= S Debugging Extensions to Delete on Clean * obj;*.ilk; * bk * i * Uy * tmp;* rsp; *.pac* pad; * meta; $
Cc++ Buid Log File ${IntDiniBuidLog. htm
Linker Inherited Project Property Sheets
@ Manifest Tool Enable Managed Incremental Build Yes
s Doclur;:lt iemumr B Project Defaults
Build Evel'ﬁsrma s Configuration Type Dynamic Library (.dil) LV_]
Custom Build Step Use of MFC Use Standard Windows Libraries
Use of ATL Mot Using ATL
Character Set Use Multi-Byte Character Set
< ] - —— Comrmon Language Runtinme support Mo Common Language Runtime support
‘Whole Program Optimization Mo Whole Program Optimization
Shiow output from:
Configuration Type
Specifies the type of output this configuration generates,
BCode Defirution Window EQC
s I OK l i Cancel l I m |
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L2 Simple_C_Math_dll - Visual C++ 2008 Express Edition

Fle Edit View Project
‘A-E-Eda

Build Debug Tools

Solution Explorer - Simple_C_Ma... » & X

@A ) .M FH.E
] I,

Window Help
b Debug

~ Win32

v@td

Bg .%"':_:?" i“p:?—;—“::h& Simple_C"Math_dI['Property Pages
-1 Simple_C_Math_i
= ¥ Header File
) Cmathp | Confioration: | ActivelDebug) Platform:  Active(Win32) ] [[configution Hanager... ]
& g Rs;ssur:: fes Common Properties _ﬂ Additional Dependencies
2 g’m; - = Configuration Properties Ignore All Defauk Libraries No
ti.l Sll-wle C Meth General Ignore Specific Library
== il Debugging Module Definition File Simple_C_Math_dll.def
= CJC++ Add Module to Assembly
Ger"sral Embed Managed Resource File
mzcxr Force Symbal References
- Delay Loaded DLLs
Code Generation Assembly Link Resaurce
Language E
Precompiled Headers
Qutput Files
Browse Information
< u Advanced
owpt | N
[=- Linker
Show output from: -General
Input
-Manifest File —
Debugging
System
Optimization
advanced @ Use specified module definition file during executable creation.  {/DEF:name)
(«]_ u
[GCode Definition Windov | ‘.';E]d
— TS =
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#include <stdio.h>
#include <math.h>

void Calculate_Vector_Sum (double Col_1[], double Col_2[],
double Col_C1_C2[], long Nsize);

double Calculate_Vector_Average (double Column[], long Nsize);

main ()

{
double Col_A[4]
double Col_BI[4]
double Col_C[4];

{1, 2, 3, 4};
{5, 6, 7, 8};

long Size = 4;

double Vector_Average;

Calculate_Vector_Sum ( Col_A, Col_B, Col_C, Size);
Vector_Average = Calculate_Vector_Average (Col_C, Size);

// Send Answers to Screen also Note Index 0 to 3

printf("Col_C[0] = %1f\n", Col_C[0]);
printf ("Col_C[1] = %1f\n", Col_CI[1]);
printf ("Col_C[2] = %1f\n", Col_CI[2]);
printf("Col_C[3] = %$1f\n", Col_C[3]);
printf ("Vector Average = %1f\n", Vector_Average) ;
return 0;
}
void Calculate_Vector_Sum (double Col_1[], double Col_2[],
double Col_Cl1_C2[], long Nsize)
{
int i;
for (i =0; i<Nsize; ++1)
{
Col_Cl_C2[1i] = Col_1[i] + Col_2[i];
}
return;
}
double Calculate_Vector_Average (double Column[], long Nsize)
{
int i;

double Sum =0;
for(i =0; i<Nsize; ++1)
{
Sum = Sum +Column(i];

}

return Sum/Nsize;
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#include <stdio.h>
#include <math.h>

void Calculate_Vector_Sum (double* Col_1, double* Col_2, double*

, long Nsize);
double Calculate_Vector_Average (double* Column, long Nsize);

main ()
{
double Col_Af[4] = {1, 2, 3, 4};
double Col_BI[4] = {5, 6, 7, 8};
double Col_C[4];
long Size = 4;
double Vector_Average;
Calculate_Vector_Sum ( Col_A, Col_B, Col_C, Size);

Vector_Average = Calculate_Vector_Average (Col_C, Size);

// Send Answers to Screen also Note Index 0 to 3

printf("Col_C[0] = %$1f\n", Col_CI[0]);
printf("Col_C[1] = %$1f\n", Col_CI[1]);
printf ("Col_C[2] = %1f\n", Col_CI[2]);
printf("Col_C[3] = $1f\n", Col_CI[3]);

printf ("Vector Average = %1f\n", Vector_Average) ;

return 0;

void Calculate_Vector_Sum (double* Col_1, double* Col_2, double*
,long Nsize)

int 1i;
for(i =0; i<Nsize; ++1i)
{
Col_Cl1 _C2[i] = Col_1[1i] + Col_2[i];
}
return;

}

double Calculate_Vector_Average (double* Column, long Nsize)
{
int 1i;
double Sum =0;
for(i =0; i<Nsize; ++i)
{
Sum = Sum +Column[i];

}

return Sum/Nsize;
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#include "C_vVector.h"

void Calculate_Vector_Sum (double* Col_1, double* Col_2, double* Col_Cl_C2
, long Nsize)
{

int 1i;

for(i =0; i<Nsize; ++1i)

{

Col_C1 _C2[i] = Col_1[i] + Col_2[1];
}
return;

}

double Calculate_Vector_Average (double* Column, long Nsize)
{
int 1i;
double Sum =0;
for(i =0; i<Nsize; ++1i)
{
Sum = Sum +Column([i];

}

return Sum/Nsize;

FIGURE A.9



