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1.  
-

 (DLL )  Matlab -
,   Delphi. 

2.  
Matlab – -

-
 [1, 2].  Matlab, , 

 (toolboxes) -
 Simulink  (blockset),  

 
(GUI ) -

 Matlab . -
 Matlab Compiler –  

, , ,  m -
 (DLL , 

 shared library) [3 – 6].  
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DLL  Windows, -

 
. , -

 Windows,  DLL . -
 
 

.  
 m  Matlab, ,  

,  
–  Matlab 

 (toolboxes). -
 m  DLL  

 Matlab Compiler , -
 Windows , . .,  [8] 

 Matlab  
. 

2.1.  Matlab Compiler 
 Matlab  

.  
, ,  

 [4, 6].  
 Matlab 7.x.  Mat-

lab R14,  Matlab Compiler 4.  
, -

 DLL .  
Matlab 2010a  Matlab Compiler 4.13 [7]. 

 Matlab Compiler -
 Matlab.  Matlab -

,  Matlab Compiler.  
-

  ++,  Matlab. -
,  

Microsoft Visual C/C++  6. . , -
 Matlab 7.10 (  64- )  

http://www.mathworks.com/support/compilers/R2010a/index.html .  
 32-  Windows  DLL , -

 Matlab  Lcc C (  64-  Matlab 
 ). 

 ( )  Matlab Compiler  
 mbuild. -

 ++,  
.  

,  Matlab,   
 mbuild  Mat-

lab Compiler . 
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 ++ -

   mbuild  -setup 
 

. ,  Windows XP  
 " "  " ". ,  

 " ", -
  mbuild  -setup  Enter (  OK).  

 mbuild  
++  Lcc,  (y)  

-
.  (Select a 

compiler:) , -
.  

.  
 compopts.bat,  

C:\Documents and Settings\UserName\Application Data\MathWorks\MATLAB\R2010a 

 Matlab Compiler  – -
.  

 Matlab Compiler -
 mcc .  

 ( …).  
-

 mcc . 
 Matlab 2006b, -

 Deployment Tool ( -
) [6, 7].  

2.2.  Deployment Tool 
 Deployment Tool  

 DLL  
 [6, 7].  

 Matlab  deploytool 
 

 Matlab  Matlab  Project.  
 Matlab 2010  Deployment Tool  [7]. 

 Deployment Tool  (  Undock -
)  Matlab -

 (  2.1).  
,  Project  

 Matlab. -
:  

(New Project);  (Open Project)  
(Save Project);    (Add File)  (Remove) ; 

 (Build);  
(Package) . 



 6 

 
 2.1 –  Deployment Tool 

2.3.  DLL-  Deployment Tool 
-

 (DLL )  Matlab ,   
m .  D:\Temp  Matlab -

 m .  2.1. 
 2.1 – ,  m  DLL  
   

Plusvak  function a = Plusvak(a1, a2) 
    a = a1 + a2; 

Minusvak  function a = Minusvak(a1, a2) 
    a = a1 - a2; 

Mtimesvak  function a = Mtimesvak(a1, a2) 
    a = a1 * a2; 

Detvak  
 

function d = Detvak(a) 
    d = det(a); 

Eigvak 
 

 
 

function [c,v] = Eigvak(a1) 
    [c,v] = eig(a1); 

Invvak  function a = Invvak(a1) 
    a = inv(a1); 

Polyvak 
 

 
 

function d = Polyvak(a) 
    d = poly(a); 

Rankvak  function d = Rankvak(a) 
    d = rank(a); 

Sinvak  
 

function d = Sinvak(a) 
    d = sin(a); 

Stepvak 

 
 

 
 

function o = Stepvak(a) 
  sys = ss([0 1; -2 -3],[0;1],eye(2),[0;0]); 
  [Y,T] = step(sys); 
  plot(T,Y); grid on;   o=1; 
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 DLL  Deployment Tool:  

–  Matlab; 
–    >> deploytool 
–  Matlab (  2.1). 

 ( ) -
 Create a new deployment project  

New Deployment Project  File . -
 New Deployment Project (  2.2 ). 

 MATLAB Compiler,   
 –  (C Shared Library).  Name  

 matr_dll.prj .  Location  D:\Temp, -
 

. ,  m   
Matlab ,  DLL .  

 (  2.2 ) -
 (  OK)  (  2.2 ): 

    
)       ) 

 2.2 –  C Shared Library   
-

 (  2.2 ).  
 

-
.  

 m  
.  

Add File  m  
 D:\Temp  .  

 
-

. -
, 

 2.3. 
 2.3 –   

m  Matlab  
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 DLL  

 – Build the project .  
 Deployment Tool Output  

 DLL .  
, -

 Matlab, .  Output  
.  

 2.4. 

 
 2.4 –   

 D:\Temp  
 matr_dll.prj  [matr_dll].  [matr_dll]  

 – [distrib]    [src]. , ,  
DLL  matr_dll.dll .  Mat-
lab 2008a .  Matlab 2010a  dll  

.  
 

DLL ,  Matlab ,  
 2.4,  

 Package .  [distrib]  
 – matr_dll_pkg.exe  _install.bat.  – , 

 [distrib].  –  
 Matlab – 

Matlab MCR (Matlab Component Runtime).  

2.4.  Matlab – MCR 
 Matlab , -

 Matlab  DLL  
 (  C/C++ Matlab) [4, 9]. 

-
,  Windows.  

 DLL ,  



 9 
.  [9] -

 DLL  Matlab 6.5 . 
 Matlab,  DLL  

.  C/C++ Matlab  
  Matlab – MCR (Matlab Component Runtime). 

 MCR , , 
 Matlab. 

MCR  –  
 (DLL),  Matlab 

 C++, Java, VBA  Excel, C#  
 .Net Framework [6].  

 MCR  MCRInstaller.exe. 
 

C:\Program Files\MATLAB\R2008a\toolbox\compiler\deploy\win32\ 

 Matlab R2008a  240 ,  
Matlab R2010a – 173 .  MCR  

  
C:\Program Files\MATLAB\MATLAB Compiler Runtime\v78\ 

 v78  Matlab 
(Matlab 7.x)  Matlab 4.8.  
Matlab 2010a  v713.  
MCR  430 . 

,  DLL -
 [6]:  

–  MCRInstaller.exe  MCR,  
 DLL  Matlab.  MCR -

,  Matlab; 
– -

 (  matr_dll_pkg.exe)  ( ,  
C:\My_MatlabDLL). 

 MCR  DLL  
. 

2.5.  Matlab  mcc 
 (dll)  
 Deployment Tool. -

 mcc. ,  matr_dll.dll  m  
  

mcc -B csharedlib:matr_dll plusvak  minusvak  mtimesvak 
detvak invvak eigvak sinvak rankvak polyvak stepvak 

 DLL  
matr_dll.dll,  ( , -

, , )  matr_dll.prj.  
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-

 Deployment Tool. 
 mcc .  mcc  

-
 [4 – 7].  

. -
. -

 m  
function y=scalpr 
x=input('x= '); 
y=x'*x; 
fprintf(1,' X''*X = %1.4f',y); 

 m  scalpr.m. -
 Matlab  ( )  

Matlab, ., ,  [1; 2;10]. -
 :  X'*X = 105.0000 . 

 exe- -
 mcc  

mcc -m scalpr 
 2.5 -

: 

 
D:\Temp>mcc -m scalpr.m  – ; 
D:\Temp>dir    –  D:\Temp; 
D:\Temp>scalpr.exe   – ; 
x= [1; 2; 10]   – ; 
X'*X = 105.0000    – . 

 2.5 –   
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2.6.  DLL-  

 DLL , 
 Matlab:  

) ;  
) ;  
)  Delphi;  
)  Matlab. 

) .  
,  DLL ,  

_mlf  m  (  –  m ,  
 m ). -

 – 
_matr_dllInitialize  _matr_dllTerminate.  

 _matr_dll  Initialize  Terminate. -
 Un_DLL_MX  

 18 29.  
) .  

 Matlab  DLL  
 C.  

, ., , -
, -

. ,  Matlab,  m ,  
-

  [1]. -
 

Matlab  C.  
 

.  m -
,  C .   

m  ( -
 Eigvak),   

,  – . 
 Matlab R14 (Matlab 7.x),  Matlab (Mat-

lab Compiler 4.x)  mlf  
.  -

 (void) ,  
.   

 Delphi  (procedure). 
 DLL   

: 
–  – -

 m ; 
– , ,  

 m ; 
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– , , -
 m .  
)  Delphi. 

, ,  
Delphi  DLL -

 Delphi. -
.  

 m  2.1 
function [c,v] = Eigvak(a1) 
    [c,v] = eig(a1); 
 eig  – 

[c, v], .,  c  v – -
 a1. 

 _mlfEigvak  Un_DLL_MX  
 

procedure _mlfEigvak(i:Integer; var pout1,pout2:pmxArray; 
A:pmxArray); cdecl; external 'matr_dll.dll'; 

 i:Integer – ,  
 m  Eigvak (  

 – c  v).  
 var pout1,pout2:pmxArray –   

 pmxArray  c  v. 
 A:pmxArray –  

 pmxArray  a1. 
 

DLL  Matlab, -
 m . , -

 ode45  
 m  [1, 2]. -

 –  
, , -

.  –  
.  

, . -
 (  DLL  m  

) .  –  
. , -

 Matlab . -
  

Delphi -
. 

)  Matlab. 
 Matlab,  (  

 –  DLL ),  Delphi  
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 MCR. -

  
mclInitializeApplication(0,0); 

 Delphi  
API Matlab ,  Matlab.  

 MCR -
 DLL  matr_dll.dll  

_matr_dllInitialize; 

 Delphi  DLL ,  
 

  
<_libname>Initialize; 

 _libname  
DLL . 

 Delphi -
 DLL , ,  

 MCR.  
_matr_dllTerminate;     mclTerminateApplication; 

 MCR  
dll  Matlab  mclmcr.dll. 

 DLL -
: 

_matr_dllInitialize;  _matr_dllTerminate; 
 

 Un_MX   
 59, 60  135, 136. 

3.   
 Delphi- , -

. -
 

, , 
.  -

.  

 

 Delphi , : 
1. : bxA ; 
2. : 

yxyxAxxAAABABA TTT ;;;;;;; 1 ; 
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3. : ; ; -

; ;  
; 

4. : )(/)();()();()( xbxaxbxaxbxa ;  
; ; 

5. -
; 

6. ; 
7. ; 
8.  

; 
9.  

; 
10. ; 
11. ,  

; 
12. ,  

; 
13. , -

; 
14. ,  

; 
15. ,  

; 
16.  h(t) , 

; 
17.  g(t) , 

; 
18.  h(t) , 

; 
19.  g(t) , 

; 
20. , -

; 
21. , 

; 
22. , -

; 
23. , -

; 
24.  

; 
25. -

 . 
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4.  

,  
 Matlab, 

, , -
.  

 
.  

. 
 

5.  
1. . 
2.  DLL .  
3. -

 DLL .  
4.  MCR? 
5.  MCR? 
6.  DLL ? 
7.  

 Matlab  Matlab Engine? 
8.   -

? 
9.  ode45  

m  Odevak (  25). 
10.  Odevak  

. 
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1. . Matlab 7 / . , . , . . – 

.: , 2005. – 1104 . 
2. .  Matlab.   

. . – .: ; : BHV, 2005. – 512 . 
3. . MATLAB 7.  / . . – .: 

, 2005. – 416 . 
4. .  Borland C++ Builder -

 Matlab C/C++ / . , . , 
. . – .: , 2006. – 496 . 

5. .  / . . – .:  
 " ", 2005. – 880 . 

6. . MATLAB  Visual C#, Borland JBuilder, 
VBA:  (+CD) / . . – .: ; .: , 
2009. – 464 . 

7. MATLAB® Compiler™ User’s Guide. – The MathWorks, Inc., 2010. – 474 p. 
8.  Matlab Engine  Delphi: . 

. .  " "  
 6.0914 " -

, " / .  
. . – : , 2005. – 18 . 

9.  Matlab  Delphi: . . -
.  " "  

 6.0914 " -
, " / .  . . – -

: , 2005. – 17 . 
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) 

 Delphi-  DLL-  
 Delphi  

Matlab.  
 Delphi  Matlab,  

 Matlab. 
 

 3 8):  
–  pDouble;  
–  

mxComplexty;  
–  " "  

mxArray;  
–  pmxArray.  

-
 libmx.dll  

Matlab (  9 15).  
 16  17  MCR 

 Matlab.  
 mclmcr.dll.  

 matr_dll.dll -
 20 29. -

 DLL  (  18  19). 
-

 Delphi  –  cdecl.  
, . 

 C.  
 ( ) 

{1} unit Un_DLL_MX; 
{2} interface 
{3} type 
{4}   pDouble     = ^Double; 
{5}   mxComplexty = (mxREAL, mxCOMPLEX); 
{6}   pmxArray    = ^mxArray; 
{7}   mxArray     = record 
                    {  } 

{8}                 end; 
  
 {***************  libmx.dll ****************} 

{9} function  mxCreateDoubleMatrix(m,n:Integer; 
          mxData:mxComplexty):pmxArray;   cdecl; external 'libmx.dll'; 

{10}procedure mxSetName(arr_ptr:pmxArray; const name:String); 
                                       cdecl; external 'libmx.dll'; 

{11}function  mxGetPr(arr_ptr:pmxArray):pDouble;cdecl; external 'libmx.dll'; 
{12}function  mxGetPi(arr_ptr:pmxArray):pDouble;cdecl; external 'libmx.dll'; 
{13}procedure mxDestroyArray(arr_ptr:pmxArray); cdecl; external 'libmx.dll'; 
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{14}procedure mxFree(var ram:THandle);          cdecl; external 'libmx.dll'; 
{15}function  mxTranspose(x:pmxArray):pmxArray; cdecl; external 'libmx.dll'; 
  
 {***************  mclmcr.dll ****************} 

{16}function mclInitializeApplication(A:THandle;B:Integer):Boolean;  
                                          cdecl; external 'mclmcr.dll'; 

{17}function mclTerminateApplication:Boolean;   cdecl; external 'mclmcr.dll'; 
  
 {********  dll-  matr_dll.dll  Matlab *******} 

{18}function  _matr_dllInitialize:Boolean;  cdecl; external 'matr_dll.dll'; 
{19}function  _matr_dllTerminate :Boolean;  cdecl; external 'matr_dll.dll'; 
{20}procedure _mlfMinusvak(i:Integer;var pout:pmxArray;A,B:pmxArray);  

                                        cdecl; external 'matr_dll.dll'; 
{21}procedure _mlfMtimesvak(i:Integer;var pout:pmxArray;A,B:pmxArray);  

                                        cdecl; external 'matr_dll.dll'; 
{22}procedure _mlfDetvak(i:Integer;var pout:pmxArray;A:pmxArray);  

                                        cdecl; external 'matr_dll.dll'; 
{23}procedure _mlfInvvak(i:Integer;var pout:pmxArray;A:pmxArray);  

                                        cdecl; external 'matr_dll.dll'; 
{24}procedure _mlfEigvak(i:Integer; var pout1,pout2:pmxArray;A:pmxArray);  

                                        cdecl; external 'matr_dll.dll'; 
{25}procedure _mlfSinvak(i:Integer; var pout:pmxArray;  A:pmxArray);  

                                        cdecl; external 'matr_dll.dll'; 
{26}procedure _mlfRankvak(i:Integer; var pout:pmxArray; A:pmxArray);  

                                        cdecl; external 'matr_dll.dll'; 
{27}procedure _mlfPolyvak(i:Integer; var pout:pmxArray; A:pmxArray);  

                                        cdecl; external 'matr_dll.dll'; 
{28}procedure _mlfPlusvak(i:Integer; var pout:pmxArray; A,B:pmxArray);  

                                        cdecl; external 'matr_dll.dll'; 
{29}procedure _mlfStepvak(i:Integer; var pout:pmxArray; A:pmxArray);  

                                        cdecl; external 'matr_dll.dll'; 

{30}implementation 
{31}end. 

 libmx.dll -
 Matlab. , , -

 [3 – 9].  
 DLL  matr_dll.dll  2.1.  

 Delphi  
 dll ,  Matlab, -

-
.  
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)  
 Delphi 

 Delphi ,  
[9]. , ,  

 DLL  matr_dll.dll.  
 –  

Delphi  (DLL ), -
 Matlab. , -
 StringGrid,  (  

3)  – .  OK -
;  FreeMass – , -

 Matlab;  Close –  (  
). .1. 

 
.1 –  Delphi   

 
 OK. -

, -
.  

. ,  
.   

.  
,  [9].  

 MCR (mclInitializeApplication, mclTermi-
nateApplication),  
matr_dll (_matr_dllInitialize, _matr_dllTerminate). 
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{1} unit Un_MX; 
{2} interface 
{3} uses 
{4}   Windows, Messages, SysUtils, Classes, Graphics, 

  Controls, Forms, Dialogs, StdCtrls, Buttons, Grids, XPMan; 
{5} type 
{6}   TForm1 = class(TForm) 
{7}     bb_OK   : TBitBtn;          bb_Clear : TBitBtn; 
{8}     sg_A    : TStringGrid;      sg_B     : TStringGrid; 
{9}     sg_C    : TStringGrid;      bbClose  : TBitBtn; 
{10}     cb_oper : TComboBox; 
{11}     lb_A    : TLabel;           lb_B     : TLabel; 
{12}     lb_C    : TLabel;           lb_oper  : TLabel; 
{13}     lb_eq   : TLabel;           lb_cb    : TLabel; 
{14}     procedure bb_OKClick(Sender: TObject); 
{15}     procedure bb_ClearClick(Sender: TObject); 
{16}     procedure cb_operChange(Sender: TObject); 
{17}   private 
{18}     { Private declarations } 
{19}   public 
{20}     { Public declarations } 
{21}   end; 

  
{22} var 
{23}   Form1: TForm1; 
{24} implementation 
{25} uses Un_DLL_MX; 
{26} {$R *.DFM} 
{27} const 
{28}  col = 3;  row = 3; 
{29} type 
{30}   vMass = array[1..col*row] of Double; 
{31} var 
{32}   arrA_ptr, arrB_ptr, arrC_ptr, arrD_ptr  : pmxArray; 
{33}   AMass, BMass, CMass           : array[1..row,1..col] of Double; 
{34}   dyn_AMass, dyn_BMass          : array of double; 
{35}   Flag_MCR_Initialize           : Boolean = False; 

  
{36} procedure TForm1.bb_OKClick(Sender: TObject); 
{37} var 
{38}   i, j        : Integer; 
{39} begin 
{40}   for i:=1 to row do 
{41}     for j:=1 to col do 
{42}       begin 
{43}         AMass[i,j]:=random(10)+1; 
{44}         if i>j then AMass[i,j]:=0; 
{45}         BMass[i,j]:=random(10)+1; 
{46}         sg_A.Cells[j-1,i-1]:=FloatToStr(AMass[i,j]); 
{47}         sg_B.Cells[j-1,i-1]:=FloatToStr(BMass[i,j]); 
{48}       end; 
{49}   SetLength(dyn_AMass, row*col); 
{50}   SetLength(dyn_BMass, row*col); 
{51}   for i:=1 to row do 
{52}     for j:=1 to col do 
{53}       begin 
{54}         dyn_AMass[(i-1)*col+(j-1)]:=AMass[i,j]; 
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{55}         dyn_BMass[(i-1)*col+(j-1)]:=BMass[i,j]; 
{56}       end; 
{57}   if Flag_MCR_Initialize=False then 
{58}       begin 
{59}         mclInitializeApplication(0,0); 
{60}         _matr_dllInitialize; 
{61}       end; 
{62}   arrA_ptr := mxCreateDoubleMatrix(row,col,mxREAL); 
{63}   Move(AMass, mxGetPr(arrA_ptr)^, row*col*sizeof(double)); 
{64}   arrA_ptr:=mxTranspose(arrA_ptr); 
{65}   arrB_ptr := mxCreateDoubleMatrix(row,col,mxREAL); 
{66}   Move(BMass, mxGetPr(arrB_ptr)^, row*col*sizeof(double)); 
{67}   arrB_ptr:=mxTranspose(arrB_ptr); 
{68}   arrC_ptr:=Nil; 
{69}   case cb_oper.ItemIndex of 
{70}     1 : _mlfMtimesvak(1,arrC_ptr,arrA_ptr,arrB_ptr); 
{71}     2 : _mlfPlusvak(1,arrC_ptr,arrA_ptr,arrB_ptr); 
{72}     3 : _mlfInvvak(1,arrC_ptr,arrA_ptr); 
{73}     4 : _mlfSinvak(1,arrC_ptr,arrA_ptr); 
{74}     5 : _mlfEigvak(2,arrD_ptr,arrC_ptr,arrA_ptr); 
{75}     6 : _mlfPolyvak(1,arrC_ptr,arrA_ptr); 
{76}     7 : arrC_ptr:=mxTranspose(arrA_ptr); 
{77}     8 : _mlfRankvak(1,arrC_ptr,arrA_ptr); 
{78}     9 : _mlfStepvak(1,arrC_ptr,arrA_ptr); 
{79}     else 
{80}         exit; 
{81}   end; 
{82}   arrC_ptr:=mxTranspose(arrC_ptr); 
{83}   Move(mxGetPr(arrC_ptr)^, CMass, row*col*sizeof(double)); 
{84}   for i:=1 to row do for j:=1 to col do sg_C.Cells[j-1,i-1]:=''; 
{85}   case cb_oper.ItemIndex of 
{86}     1,2 : begin 
{87}             for i:=1 to row do 
{88}                for j:=1 to col do 
{89}                 sg_C.Cells[j-1,i-1]:=FloatToStrF(CMass[i,j],ffGeneral,5,2); 
{90}           end; 
{91}     3, 4, 5, 6, 7, 8 : 
{92}        begin 
{93}          for i:=1 to row do 
{94}             for j:=1 to col do sg_B.Cells[j-1,i-1]:=''; 
{95}          case cb_oper.ItemIndex of 
{96}             3: 
{97}               begin 
{98}                 for i:=1 to row do 
{99}                   for j:=1 to col do 
{100}                    sg_B.Cells[j-1,i-1]:=FloatToStrF(CMass[i,j],ffGeneral,5,2); 
{101}                 arrC_ptr:=mxTranspose(arrC_ptr); 
{102}                 _mlfMtimesvak(1,arrC_ptr,arrA_ptr,arrC_ptr); 
{103}                 arrC_ptr:=mxTranspose(arrC_ptr); 
{104}                 Move(mxGetPr(arrC_ptr)^, CMass, row*col*sizeof(double)); 
{105}                 for i:=1 to row do 
{106}                   for j:=1 to col do 
{107}                    sg_C.Cells[j-1,i-1]:=FloatToStrF(CMass[i,j],ffGeneral,5,2); 
{108}               end; 
{109}             4, 7 : 
{110}               for i:=1 to row do 
{111}                 for j:=1 to col do 
{112}                 sg_C.Cells[j-1,i-1]:=FloatToStrF(CMass[i,j],ffGeneral,5,2); 
{113}             5, 6, 8 : 
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{114}               case cb_oper.ItemIndex of 
{115}                 5 : for i:=1 to row do 
{116}                      sg_C.Cells[i-1,i-1]:=FloatToStrF(CMass[i,i],ffGeneral,5,2); 
{117}                 6 : begin 
{118}                      for j:=1 to col do 
{119}                       sg_C.Cells[j-1,0]:=FloatToStrF(CMass[1,j],ffGeneral,5,2); 
{120}                      sg_C.Cells[0,1]:=FloatToStrF(CMass[2,1],ffGeneral,5,2); 
{121}                     end; 
{122}                 8 : sg_C.Cells[0,0]:=FloatToStrF(CMass[1,1],ffGeneral,5,2); 
{123}               end; 
{124}          end; 
{125}        end 
{126}     else 
{127}         exit; 
{128}   end; 
{129}   bbClose.Enabled:=False; 
{130} end; 

  
{131} procedure TForm1.bb_ClearClick(Sender: TObject); 
{132} begin 
{133}   if Flag_MCR_Initialize=True then 
{134}       begin 
{135}         _matr_dllTerminate; 
{136}         mclTerminateApplication; 
{137}       end; 
{138}   mxDestroyArray(arrA_ptr); 
{139}   arrA_ptr:=Nil; 
{140}   mxDestroyArray(arrB_ptr); 
{141}   arrB_ptr:=Nil; 
{142}   if arrC_ptr<>nil then 
{143}         begin 
{144}           mxDestroyArray(arrC_ptr); 
{145}           arrC_ptr:=Nil; 
{146}         end; 
{147}   bbClose.Enabled:=True; 
{148} end; 

  
{149} procedure TForm1.cb_operChange(Sender: TObject); 
{150} var 
{151}    i : Byte; 
{152} begin 
{153}    i:=cb_oper.ItemIndex; 
{154}    lb_cb.caption:=IntToStr(i); 
{155} end; 
{156} end. 

. 
 (  14 16) -

 bb_OKClick, bb_ClearClick  cb_operChange. , -
,  OK  Free Mass.  

  –  
, . -

.1.  
 (cb_operChange)  149 155. 

-
 – -

 ( .1). 
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 Free Mass  

.  OnClick  
 bb_ClearClick,  131 148) , -

 DLL  MCR (  133 137), -
 – ,  Matlab 

 138 146) , ,  Close -
 (  147).  

 
OnClick  OK –  bb_OKClick (  36 130): 

–  40 48.  3 3 
  .  – ,  – . -

  – . -
.  

 
 StringGrid); 

–  49 56.  
  ; 

–  57 61. -
 Matlab  DLL- ; 

–  62 67.  (   )  
 mxArray  

 DLL ; 
–  69 81.  

; 
–  82 129. -

 StringGrid .  
. 

 
 



 24 

  
)  

 
 Delphi , -

-
 ( )  ode45  Matlab. 

 ode45  Matlab  [1, 2]:   
[T,Y]=ode45(func_name,tspan,y0,options,varargin) 

 ode45 : 
– T – ; 
– Y – .  

 Y -
.  Y  

;  
– func_name –  

.  m ; 
– tspan –  [t0  tk]  – -

 ( ). -
 ti  

 [t0, t1, t2, …, tk]  , , tspan=t0:step:tk; 
– y0 – ; 
– options – ,  

. , ,  
, ; 

– varargin – ,  
 func_name.  

. 
: 

function dydt = right(t,y,varargin) 

 t  
.  y  right -

. -
 dydx  

.  varargin  
right .  varargin  

-
 ode45.  

 Delphi -
,  

 000 )(],,[),()()( xtxttttuBtxA
dt

tdx
k .  .1) 

 ( .1) : 
– t – ,  [t0, tk]; 
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– x(t) – ; 
– u(t) – ; 
– x0 – ; 
– A, B – . 

.1  Delphi  
.  t0 -

 tk  x0. -
, , .    

.  " "  
.  "Start" -

, -
. 

 
.1 –  Delphi   

 m  Odevak, -
 DLL  ode_dll.  m  Odevak.m  

 m  
function [T,Y] = Odevak(n,A,B,x0,time) 
     [T,Y]=ode45(@right, time, x0,[],n,A,B); 
     plot(T,Y); grid on; 
      
function dx = right(t,x,n,A,B) 
     dx = zeros(n,1); 
     dx = A*x; %+B*1; 

 m ,  Odevak -
 right.  Odevak : n –

; A, B – ; x0 –  
; time – .  

 Odevak,  ode45,  – T  Y –  
, .  

 Odevak  –  ode45. 
 ode45 -

 right  (n)  (A,  B)  
. ,  

 – ode45  right.  
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 plot(T,Y)  Odevak  

 – ,  Matlab  
 Delphi . 

 right ,  
 (%+B*1).  

 Delphi -
 Matlab.  (  1  26)  

 .  " " (  
27, 28  29)  –  (_ode_dllInitialize  

_ode_dllTerminate)  DLL  ode_dll  
_mlfOdevak,  m  Odevak.  

 DLL  ode_dll. 
  

{1} unit Un_DLL_MX; 
{2} interface 
{3} Type 
{4}   pDouble = ^Double; 
{5}   mxComplexty = (mxREAL, mxCOMPLEX); 
{6}   pmxArray = ^mxArray; 
{7}   mxArray  = record 
{8}               { !!!} 
{9}              end; 
{10}  
{11} {***************  Libmx.dll ****************} 
{12}   function  mxCreateDoubleMatrix(m,n:Integer; 

              mxData:mxComplexty):pmxArray;   cdecl; external 'libmx.dll'; 
{13}   procedure mxSetName(arr_ptr:pmxArray; const name:String); 

                                              cdecl; external 'libmx.dll'; 
{14}   function  mxGetPr(arr_ptr:pmxArray):pDouble;cdecl; external 'libmx.dll'; 
{15}   function  mxGetPi(arr_ptr:pmxArray):pDouble;cdecl; external 'libmx.dll'; 
{16}   function  mxGetM(arr_ptr:pmxArray):Integer; cdecl; external 'libmx.dll'; 
{17}   function  mxGetN(arr_ptr:pmxArray):Integer; cdecl; external 'libmx.dll'; 
{18}   procedure mxDestroyArray(arr_ptr:pmxArray); cdecl; external 'libmx.dll'; 
{19}   procedure mxFree(var ram:THandle);          cdecl; external 'libmx.dll'; 
{20}   function  mxTranspose(x:pmxArray):pmxArray; cdecl; external 'libmx.dll'; 
{21}  
{22} {***************  mclmcr.dll ****************} 
{23}   function mclInitializeApplication(A:THandle;B:Integer):Boolean;  

                                             cdecl; external 'mclmcr.dll'; 
{24}   function mclTerminateApplication:Boolean;  cdecl; external 'mclmcr.dll'; 
{25}  
{26} {***************  ****************} 
{27}   function  _ode_dllInitialize:Boolean;     cdecl; external 'ode_dll.dll'; 
{28}   function  _ode_dllTerminate:Boolean;      cdecl; external 'ode_dll.dll'; 
{29}   procedure _mlfOdevak(i:Integer;var pout1,pout2:pmxArray; 

                   n,A,B,x0,time:pmxArray); cdecl; external 'ode_dll.dll'; 
{30}  
{31} implementation 
{32} end. 
 

 ( )  Main_ODE  
 Delphi .  1 53 -

.  OnClick 
 Start –  TMain_Form.bb_StartClick (  54 114). 
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{1} unit Main_ODE; 
{2} interface 
{3} uses 
{4}   Windows, Messages, SysUtils, Classes, Graphics, Controls, 

  Forms, Dialogs, StdCtrls, ExtCtrls, XPMan, Grids, Spin, Buttons,  
  TeEngine, Series, TeeProcs, Chart, Un_DLL_MX; 

{5} type 
{6}   TMain_Form = class(TForm) 
{7}     lb_Dim_Sysy: TLabel;     lb_Time_End: TLabel; 
{8}     lb_X0: TLabel;           lb_Time_Begin: TLabel; 
{9}     bb_Start: TBitBtn;       bb_Close: TBitBtn; 
{10}     ed_Time_End: TEdit;      ed_Time_Begin: TEdit; 
{11}     se_Dim_Sys: TSpinEdit;   sg_X0: TStringGrid; 
{12}     lb_temp: TLabel; 
{13}     Chart_State: TChart; 
{14}     Series_X1: TFastLineSeries;    Series_X2: TFastLineSeries; 
{15}     Series_X3: TFastLineSeries;    XPManifest1: TXPManifest; 
{16}     procedure FormCreate(Sender: TObject); 
{17}     procedure bb_StartClick(Sender: TObject); 
{18}     procedure bb_CloseClick(Sender: TObject); 
{19}   private 
{20}     { Private declarations } 
{21}   public 
{22}     { Public declarations } 
{23}   end; 
{24} const 
{25}   N_step : Integer = 200; 
{26} var 
{27}   Dim : Byte = 3; 
{28}   Main_Form: TMain_Form; 
{29}   T0, Tk, step : Double; 
{30}   A, B, mass_Y, X0, mass_T  : array of Double; 
{31}   Y_print                   : array of array of Double; 
{32}   Flag_MCR_Initialize       : Boolean = False; 
{33} implementation 
{34} {$R *.dfm} 

  
{35} procedure TMain_Form.FormCreate(Sender: TObject); 
{36}   var 
{37}     i  : Integer; 
{38}     ch : Char; 
{39} begin 
{40}   T0:=StrToFloat(ed_Time_Begin.Text); 
{41}   Tk:=StrToFloat(ed_Time_End.Text); 
{42}   step:=(Tk-T0)/N_step; 
{43}   Dim:=se_Dim_Sys.Value; 
{44}   sg_X0.RowCount:=Dim; 
{45}   sg_X0.ColWidths[0]:=30; 
{46}   ch:=DecimalSeparator; 
{47}   for i:=1 to Dim do 
{48}     begin 
{49}       sg_X0.Cells[0,i-1]:='X'+IntToStr(i); 
{50}       sg_X0.Cells[1,i-1]:='0'+ch+'0'; 
{51}     end; 
{52}   sg_X0.Cells[1,Dim-1]:='1'+ch+'0'; 
{53} end; 
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{54} procedure TMain_Form.bb_StartClick(Sender: TObject); 
{55} var 
{56}   arrA_ptr, arrB_ptr, arrX0_ptr, 
{57}   arrT_ptr, arrY_ptr, 
{58}   arrTemp_ptr, arrScalar_ptr         : pmxArray; 
{59}   temp_Double                        : Double; 
{60}   i, j, num_Point                    : Integer; 
{61} begin 
{62}   Dim:=se_Dim_Sys.Value; 
{63}   T0:=StrToFloat(ed_Time_Begin.Text); 
{64}   Tk:=StrToFloat(ed_Time_End.Text); 
{65}   step:=(Tk-T0)/N_step; 
{66}   SetLength(A,Dim*Dim); 
{67}   SetLength(B,Dim); 
{68}   SetLength(X0,Dim); 
{69}   SetLength(mass_T,N_step+1); 
{70}     {0}       A[1]:=1;        {0} 
{71}     {0}           {0}      A[5]:=1; 
{72}   A[6]:=-1;   A[7]:=-2;    A[8]:=-3; 
{73}   B[Dim-1]:=1; 
{74}   for i:=0 to Dim-1 do X0[i]:=StrToFloat(sg_X0.Cells[1,i]); 
{75}   for i:=0 to N_step do mass_T[i]:=T0+i*step; 
{76}   if Flag_MCR_Initialize=False then 
{77}       begin 
{78}         mclInitializeApplication(0,0); 
{79}         _ode_dllInitialize; 
{80}       end; 
{81}   arrA_ptr := mxCreateDoubleMatrix(Dim, Dim, mxREAL); 
{82}   Move(A[0], mxGetPr(arrA_ptr)^, Dim*Dim*sizeof(Double)); 
{83}   arrA_ptr := mxTranspose(arrA_ptr); 
{84}   arrB_ptr := mxCreateDoubleMatrix(Dim, 1, mxREAL); 
{85}   Move(B[0], mxGetPr(arrB_ptr)^, Dim*sizeof(Double)); 
{86}   arrTemp_ptr := mxCreateDoubleMatrix(1,N_step+1, mxREAL); 
{87}   Move(mass_T[0], mxGetPr(arrTemp_ptr)^, (N_step+1)*sizeof(Double)); 
{88}   arrX0_ptr := mxCreateDoubleMatrix(Dim, 1, mxREAL); 
{89}   Move(X0[0], mxGetPr(arrX0_ptr)^, Dim*sizeof(Double)); 
{90}   arrScalar_ptr := mxCreateDoubleMatrix(1, 1, mxREAL); 
{91}   temp_Double:=Dim; 
{92}   Move(temp_Double,mxGetPr(arrScalar_ptr)^, 1*sizeof(Double)); 
{93}   arrT_ptr:=nil; arrY_ptr:=nil; 
{94}   _mlfOdevak(2,arrT_ptr,arrY_ptr,arrScalar_ptr,arrA_ptr,arrB_ptr, 

                                              arrX0_ptr,arrTemp_ptr); 
{95}   num_Point:=mxGetM(arrT_ptr); 
{96}   SetLength(mass_T,num_Point); 
{97}   SetLength(mass_Y,num_Point*Dim); 
{98}   Move(mxGetPr(arrT_ptr)^,mass_T[0], num_Point*sizeof(Double)); 
{99}   Move(mxGetPr(arrY_ptr)^,mass_Y[0], Dim*num_Point*sizeof(Double)); 
{100}   SetLength(Y_print,num_Point,Dim); 
{101}   for i:=0 to Dim-1 do 
{102}   for j:=0 to num_Point-1 do 
{103}     Y_print[j,i]:=mass_Y[j+num_point*i]; 
{104}   lb_temp.Caption:='  Matlab'; 
{105}   Series_X1.Clear; 
{106}   Series_X2.Clear; 
{107}   Series_X3.Clear; 
{108}   for i:=0 to num_Point-1 do 
{109}     begin 
{110}       Series_X1.AddXY(mass_T[i],Y_print[i,0],'',clTeeColor); 
{111}       Series_X2.AddXY(mass_T[i],Y_print[i,1],'',clTeeColor); 
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{112}       Series_X3.AddXY(mass_T[i],Y_print[i,2],'',clTeeColor); 
{113}     end; 
{114} end; 

  
{115} procedure TMain_Form.bb_CloseClick(Sender: TObject); 
{116} begin 
{117}   if Flag_MCR_Initialize=True then 
{118}       begin 
{119}         _ode_dllTerminate;  
{120}         mclTerminateApplication; 
{121}       end; 
{122}   Close; 
{123} end; 
{124} end. 
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