China=pupecom
-

15 MATLAB

MATLAB FORTRAN C
FORTRAN C MATLAB MATLAB
C FORTRAN MALTAB
MATLAB Microsoft Word for Windows
15.1 MATLAB FORTRAN C
MATLAB FORTRAN C FORTRAN C
MATLAB MATLAB
for-loops
FORTRAN 77 C MATLAB FORTRAN 90 C++
FORTRAN C MATLAB
MATLAB MEX MATLAB
M
2.8 MATLAB MAT C
FORTRAN
Windows MAT UNIX 15.4
MATLAB
MATLAB C C++ MathWorks
MEX C C
C MATLAB MALTAB
MATLAB 5
mxArrays mxArrays
MATLAB 5 C
FORTRAN
C FORTRAN MATLAB
nx mxArrays
mat MAT
eng MATLAB
mex MEX MALTAB

MATLAB C FORTRAN



China=pupecom

|:) 15 MATLAB
Sun 0S5.5.1 Soloais CDE 1.0.2 Windows
MATLAB
.../ matl ab52/ ext er n/ exanpl es
MATLAB hel pdesk MATLAB
15.2 MATLAB C
C MATLAB C ANSI C
1521 C mxArray
mxArray
matrix.h
#include "matrix. h"
MATLAB MATLAB
195 mexMakeAr rayPersi stent nmexMakeMenoryPersi stent)

B

void *mxCal |l oc(size_t n, size_t size);
n size
NULL
<stdlib. h> nxFr ee

void mxSet Al |l ocFcns(call oc_proc callocfcn,free_proc
freefcn,reall oc_proc reallocfcn, malloc_proc mall ocfcn);

MEX hel pdesk
void mxFree(void *ptr);
ptr
void *mxReal | oc(void *ptr, size_t size);
nxCal | oc ptr size
NULL <stdlib. h> mxFr ee

void mxDestroyArray(mxArray *array_ptr);

array_ptr mxArray

mxATrray

mxConpl exi ty
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mxArray) nmxREAL (

mxCl assl| D

mMxCELL_CLASS,
mx STRUCT_CLASS,
mx OBJECT_CLASS,
mMxCHAR_CLASS,
X SPARSE_ CLASS,
mx DOUBLE_CLASS,
mx SI NGLE_CLASS,
mx| NT8_CLASS,
mx Ul NT8_CLASS,
x| NT16_CLASS,
mxUl NT16_CLASS,
mx| NT32_CLASS,
mx Ul NT32_CLASS,
mx UNKNOWN_CLASS,

mxCl ass| D mxGet Cl assl D(const

array_ptr mxArray

)

16
16
32
32

mxArray

mxATrray

const char *mxGet Cl assName(const

bool mxI sCl ass(const

array_ptr mxArray
( mxCl assID) “ cell”
int8” “ uint8”

doubl e” “ single”
“ uint32”

const char *mxGet Name(const

array_ptr

array_ptr mxArray

mxArray

mx Ar r ay

name

mxArray
doubl e mxGet Scal ar(const

mMXArray

mxArray

mxArray *mxDuplicateArray(const

in mxArray
mxDestroyArray

175

int mxGet Number Of El ement s(const

array_ptr mxArray
int mxGet El ement Si ze(const

array_ptr

mxArray

mx Ar r ay

const

*array_ptr,

struct”
int16” “ uintl1l6” “ int32”

mxArr ay

*array_ptr);

mMXAr r ay

L

mx COMPL EX(

*array_ptr);

*array_ptr);

char *name);
name
sparse”

char”

*array_ptr);

double

mxArray

*array_ptr);

mxGet Cl assl D
*array_ptr);

mxArray
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L

int mxGet Number Of Di mensi ons(const mxArray *array_ptr);

array_ptr mxArray 2

const int *mxGet Di mensi ons(const mxArray *array_ptr);

array_ptr mxArray
int mxSet Di mensi ons(mxArray *array_ptr, const int *size, int ndims);
/ array_ptr mxArray ndims
size
0 1 / hel pdesk

int mxGet M(const mxArray *array_ptr);

‘ ' array_ptr mxArray
void mxSet M( mMxArray *array_ptr, int m);
/ array_ptr mxArray ‘ ’ m ‘ '

nxSet Di mensi ons
int mxGet N(const mxArray *array_ptr);

‘ ' array_ptr mxArray
void mxSet N(mxArray *array_ptr,int n);
/ array_ptr mxArray ‘ ’
nx Set Di mensi ons
bool mx|I sEmpty(const mxArray *array_ptr);
array_ptr mxATrray

bool mx|I sFromGl obal WS(const mxArray *array_ptr);

array_ptr mxArray MATLAB
bool mxIsNumeric(const mxArray *array_ptr);
array_ptr mxArray
bool mxlslnt8(const mxArray *array_ptr);
8
bool mxlsUi nt8(const mxArray *array_ptr);
8
bool mxlslntl6(const mxArray *array_ptr);
16
bool mxlsUint1l6(const mxArray *array_ptr);
16
bool mxlslnt32(const mxArray *array_ptr);
32
bool mxlsUint32(const mxArray *array_ptr);
32

bool mxIsSingle(const mxArray *array_ptr);
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bool mx|I sDoubl e(const mxArray *array_ptr);
bool mxI sCompl ex(const mxArray *array_ptr);
array_ptr mxArray
int mxCal cSi ngl eSubscript((const mxArray *array_ptr,int nsbus,int *subs)
nsubs array_ptr
mxArray subs hel pdesk

T

mMXArray

mxCreateCel IMatrix (

*mxCr eat eDoubl eMatri x(int m int n,

181)

mxCompl exity Compl exfl ag);

mx n

Complexflag mx COMPLEX

MmxXREAL
doubl e *mxGet Pr(const mxArray *array_ptr);
array_ptr mxArray
NULL
void mxSet Pr(mxArray *array_ptr, double *pr);
array_ptr mxArray pr
mxCalloc 175
doubl e *mxGet Pi (const mxArray *array_ptr);
mxGetPr
voi d mxSet Pi (mxArray *array_ptr, double *pi);
mxSetPr
mx n
c
mxArray *mxCreateSpares(int m int n int nzmax,
mx n nzmax

ComplexFlag mx COMPLEX
NULL

175
mxArray *array_ptr);

mxDestr oyArray

int nxGet Nzmax(const

array_ptr mxArray nzmax ( )

void mxSet Nzmax( mxArray *array_ptr, int nzmax);

mx Compl exi ty Compl exFl ag) ;

mx REAL
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array_ptr mxArray nzmax ( ) nzmax
ir pr pi ( ) hel pdesk
int *mxGetlr(const mxArray *array_ptr);
0 array ptr
mxATrray NULL
void mxSetlr(mxArray *array_ptr, int *ir);
array_ptr mxArray ir
0 hel pdesk
int *mxGetJc(const nmxArray *array_ptr);
mxGetlr hel pdesk
void mxSetJc(mxArray *array_ptr, int *jc);
mxSetlr hel pdesk

bool mxl|sSParse(const mxArray *array_ptr);

array_ptr mxATrray

mxArrays

B

mx Char
mxATrray
mxArray *mxCreateCharArray(int ndim const int *dims);
mxCr eat eCel | Arr ay n 181
mxArray *mxCreateCharMatri xFromStrings(int m char **str);
mxCr eat eCel | Matri x ( 181) str
m

mxArray *mxCreateString(const char *str);

str mxArray
mxArray NULL mxArray nxDest r oyAr r ay
175

int mxGetString(const mxArray *array_ptr, char *buf, int buflen);

array_ptr mxArray buf buflen buf

0 1

bool mxlsChar(const mxArray *array_ptr);

array_ptr mxArray
MATLAB 5 2.2

mxArray
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C 8 16 32
mxATrray MALTAB

B

mxArray *mxCreateNumericArray(int ndim const int *dims, mxClasslID cl ass,
MxCompl exity Compl exFl ag) ;

mxCr eat eCel | Array n class
176 mxCl assl D ComplexFlag nx COMPL EX
mMxREAL
voi d *mxGet Dat a(const nxArray *array_ptr);
mx Get Pr 177 void

voi d mxSet Dat a( mxArray *array_ptr ,void *data_ptr);

nmx Set Pr 177 void

void *mxGet | magDat a(const mxArray *array_ptr);

mx Get Pi 177 void

voi d mxSet | magDat a(mxArray *array_ptr, void *pi);

mx Set Pi 177 voi d

void mxSet Logi cal (mxArray *array_ptr);

array_ptr mxArray MATLAB mxArray
0
void mxCl ear Logi cal (mxArray *array_ptr);
mxATrray
bool mxlsLogical (const mxArray *array_ptr);
mxATrray
MATLAB 5 55
mxArray

-

mxArray *mxCreateCell Array(int ndim const int *dims),;

n ndim dims
NULL
mxArray *mxCreateCell Matrix(int m,int n);
mx n
mxArray *mxGet Cell (const mxArray *array_ptr, int index);

mxArray array_ptr mxArray index
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176 nmxCal cSi ngl eSubscri pt

mxArray NULL
void mxSet Cel |l (mxArray *array_ptr, int index, mxArray *value);
mxArray index
176 nmxCal cSi ngl eSubscri pt value
array_ptr mxArray
bool mxlsCell (const mxArray *array_ptr);
array_ptr mxArray
MATLAB 5 12.5

mxArray

T

mxArray *mxCreateStruct Array(imdim const int *dims ,int nfields, const
char **field_names);

mxCr eat eCel | Arr ay ( 181) n
nfields field_names
mx ArraymxCreateStruct Matmj xqgtmt intnfiel dsc,onstchar
**fjeld_nanmes);

mx n
int mxGet Number Of Fi el ds(const mxArray *array_ptr);
array_ptr mxArray 0

mx Arr aymx Get Fi el d( cnoxnAsrtr a%yar ray _ptirnt i ndex,constchar
*field_nane);

array_ptr mxArray index
176 mxCal cSi ngl eSubscri pt
field_name
NULL
void mxSetField(mxArray *array_ptr, int index, const char *field_name, mxArray
*val ue) ;

value
int mxGet Fi el dNumber (const mxArray *array_ptr, const char *field_name);
array_ptr mxArray field_name
(o0 ) 1
constchar *mxGet Fi el d NameByNumbmrAcoayYarray _ ptrnt
field_nunber);

array_ptr mxArray field_number
(0 )
mx Arraymx Get Fi el dByNumbemkAdonayarray ptirntindex, nt
field_nunber);
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mxGet Fi el d field_number
(0 )

void mxSet Fi el dByNumber ( mx Aarawy_ptri,nt i ndex,int field_number,
mxArray *val ue) ;

mxSetField field_number
(o0 )
bool mxlsStruct(const mxArray *array_ptr);

array_ptr mxArray

int mxSet Cl assName( mxArray *array_ptr, const char *classname);

array_ptr MATLAB classname MATLAB

0 load MATLAB
classname
C

BT

doubl e mxGet Eps(void);

MATLAB
doubl e mxGet | nf (void);
MATLAB inf

bool mxl sl nf(doubl e val ue);

value
doubl e; mxGet NaN(void);

MATLAB NaN

bool mxl sNaN(doubl e val ue);

value NaN

bool mxl sFinite(double val ue);

value i nf NaN

C

-

void mxAssert(int expr, char *error_message);
expr expr
expr
void mxAssert S(int expr, char *error_message);

expr expr

MATLAB 4.2 C
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MATLAB 5
c
mx Cr eat eFul | mx | sFul | mx|l sString mxFreeMatri x
15.2.2 C MAT
MAT MATLAB
u 15.1
C
MATLAB 10x 10
save
O dMwat ri x=randn(10); %
save data Ol dMatri x; % dat a. mat
C
data.mat C matex.c

#include "mat.h"

void main()
{
MATFile *mfp;
mxArray *A_ptr, *B_ptr;
double *A, *B;
int M, N, i, j;
Vi * [
mfp = matOpen("data.mat", "u");
A_ptr = matGetArray(mfp, "OldMatrix");
M = mxGetM(A_ptr);
N = mxGetN(A_ptr);
A = mxGetPr(A_ptr);

I* *[

B_ptr = mxCreateDoubleMatrix(M, N, mxREAL);
mxSetName (B_ptr, "NewMatrix");

B = mxGetPr(B_ptr);

1* 2 */
for (i = 0; i < M; i++)

{
for (j = 0; j < N; j++)
{
B[i + M * j] =2 * A[i + M * j];
}

}
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I* */
matPutArray(mfp, B_ptr);

- matClose{(mfp);
mxDestroyArray (A_ptr) ;
mxDestroyArray (B_ptr) ;
exit (0);

UNIX ( )

gcc -ansi -I/opt/matlab52/extern/include -o matex matex.c
-L/opt/matlab52/extern/1ib/sol2 -R/opt/matlab52/extern/lib/sol2
-Ilmat -1lmx -1mi -lut

data.mat
NewMatrix 2-0OldMatrix

MAT MATLAB
MATLAB C mat.h

#include "mat. h"

MAT

MATFi | e
MAT
MATFi | e *mat Open(const char *fil ename, const char *mode);
mode filename “or” “ow
“u” / “ w4 MATLAB 4 MAT
MAT NULL
FILE *mat Get Fp( MATFil e *mf p);
mfp MAT C C ferror()
int mat Cl ose( MATFil e *mf p);
mfp MAT 0 EOF
MAT

char **mat Get Di r (MATFile *nmfp,int *num;
mfp MAT mxArrays num
mxArrays NULL num

mxATrrays mxFr ee 175
mxArray *mat Get Array(MATFile *mfp, const char *name);

mfp MAT name mxArray
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mxArray NULL mxDestroyArray mxArray
175

mxArray *mat Get Arr ayHeader (MATFile *mfp, const char *name);

15 MATLAB

mxArray *mat Get Next Array(MATFile *mfp);

mfp MAT mxArray mxArray

NULL mxDest r oyAr r ay 175
mxArray *mat Get Next Arr ayHeader (MATFil e *mf p);

int mat Put Array(MATFile *mfp, const mxArray *mp);

mp mxArray mfp MAT mxArray
0
int mat Put ArrayAsGl obal (MATFile *mfp, const mxArray *mp);
mxArray MATLAB

int mat Del et eArray( MATFile *mfp, const char *name);

mfp MAT name mxArray 0

MATLAB 4.2 MATLAB 5
C

MAT
* UNIX
geec -ansi -I/.../matlab/extern/include -o programname sourcecode.c
-L/.../matlab/extern/1ib/... -R/.../matlab/extern/1ib/...
-lmat -lmx -1lmi -lut
programname
sourcecode.c C gcc
ANSI
* Windows MATLAB
mex sourcecode.c -f optfil
optfil watengmatopts.bat(Watcom C) msvcengmatopts.bat(Microsoft

Visua C) bccengmatopts.bat(Borland C) sourcecode.c C
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* Macintosh MATLAB 5

1523 C MATLAB

C MATLAB MATLAB engOpen
189
mxArray MATLAB
) 1 mxArray MATLAB
mxCreate mxSetName 15.2.1
mxArray
MATLAB C
2) 2 MATLAB engPut 189
MATLAB
engEvalString
MATLAB C
m 152
C MATLAB

C plotm.c

# include “engine.h”

void main()

{
Engine *ep;
mxArray *A_ptr;
doublex* A;
int i, j;

/* *[
A_ptr = mxCreateDoubleMatrix(10, 10, mxREAL);
mxSetName (A_ptr, "A");
A = mxGetPr(A_ptr);
for (i = 0; i < 10; i++)
{
for (j = 0; j < 10; j++)
{
Ali +10 % §j1 = (G+1) *x (J+1) x (A +1) %« {1+ 1);
}
}

/* MATLAB */

ep = engOpen("/opt/matlab52/bin/matlab");
Ve %

engPutArray(ep, A_ptr);

/* */
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engEvalString(ep, "mesh(A);");
engEvalString(ep, "print picture.eps -deps;");

/* */

engClose(ep) ;
mxDestroyArray(A_ptr);
exit(0);

UNIX

gcc —ansi -I/opt/matlabb52/extern/include -o plotm plotm.c
-L/opt/matlab52/extern/1ib/sol2 -R/opt/matlab52/extern/1ib/sol2
-leng -lmat -lmx -1lmi -lut

15-1

15-1 C MATLAB

MATLAB
Macintosh engine.h

#include "engine. h"

Engi ne
MATLAB
Engi ne *engOpen(const char *startcmd);
MATLAB startcmd
“ matlab” MATLAB NULL
int engOut put Buffer(Engine *ep, char *p, int n)
ep MATLAB n p

int engEval String(Engine *ep, const char *string);

ep MATLAB string MATLAB
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0
mxArray *engGet Array(Engi ne *ep, const char *name);
ep MATLAB name mxArray
mxArray NULL mxArray
mxDestroyArray 175
int engPut Array(Engi ne *ep, const mxArray *mp);
mp mxArray ep MATLAB
0 1
int engCl ose( Engi ne *ep);
ep MATLAB 0 1
MATLAB 4.2 MATLAB 5
C

MATLAB C

engSetEvalCallback

* UNIX

gcc -ansi -I/.../matlab/extern/include -o programname
sourcecode.c

-L/.../matlab52/extern/lib/...
-R/.../matlab/extern/lib/...

-leng -lmat -lmx -lmi -lut

programname
sourcecode.c C gcce
ANSI
* Windows MATLAB
mex sourcecode.c -f optfi
optfil watengmatopts.bat(Watcom C) msvcengmatopts.bat(Microsoft
Visual C) bccengmatopts.bat(Borland C) sourcecode.c C
15.2.4 MATLAB C
MATLAB C MATLAB C
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MEX C MATLAB
MEX
mexFuncti on mexFuncti on MATLAB
15.3
MEX
C rmult.c

# include "nex.h"

/* *[
void radMult(double *0ut, double *In, int M, int N)
{ ,

int i, j;

for (i = 0; i < M; i++)

{
for (j = 0; j < N; j++)
{
Out[i + M * j1 = (i + 1) * In[i + M * j];
}
}
}
/* MATLAB <!

void mexFunction(int nlhs, mxArray #*plhs[],
int nrhs, const mxArray *prhs(])

{
mxArray *In_ptr, *0Out_ptr;
double *In, *0ut;
int M, N;
/* */
In_ptr = prhs[0];
In = mxGetPr(In_ptr);
if (nrhs != 1)
mexErrMsgTxt("Only one input argument allowed!");
else if (nlhs != 1) , _
mexErrMsgTxt ("Only one output argument allowed!");
if ( !'mxIsNumeric(In_ptr) || mxIsComplex(In_ptr) ||
nxIsSparse(In_ptr) || !mxIsDouble(In_ptr) )
mexErrMsgTxt
("Input argument must be a full floating point matrix!");
/* */

M = mxGetM(In_ptr);
= mxGetN(In_ptr);

=
|
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Out_ptr
Out = mxGetPr(Out_ptr);

*/
radMult(Qut, In, M, N);

/*

*
plhs[0] = Out_ptr;

/*
}

UNIX (
/opt/ matl ab52/ bin/mex rmult.c

MATLAB
New =
1 2 3
2 4 6
3 6 g
MEX
C M
#i ncl ude "mex. h"
MATLAB C
MEX
C MATLAB

voi d mexFunction(int nl hs,

MATLAB nlhs
( NULL)

nxArray *plhs[],

nrhs

C

int mexCal | MATLAB(i nt nl hs,
const char *command_name);

MATLAB M MEX
50) plhs (
50) prhs

0

mxArray
void mexSet TrapFl ag(i nt

mexCal | MATLAB

175
trap_flag);

mxCreateDoubleMatrix(M, N,

mxArray *plhs[],

L]

mxREAL) ;

MEX
mex.h

nxFuncti on
mexCal | MATLAB nexEval String

int nrhs, const nxArray *prhs[]);

plhs
prhs

int nrhs, mxArray *prhs[],

nlhs (
nrhs (
command_name
C

NULL)
mxDest r oyAr r ay

plhs

MATLAB mexCalIMATLAB
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MEX MATLAB
trap_flag 0 1 MEX
int mexEval String(const char *command) ;
MATLAB command MEX command
0 1
int mexAt Exit(void (*ExitFcn)(void));
MEX 0
mexFunction MATLAB
C MATLAB
mxArray *mexGet Array(const char *name, const char *workspace);
mxArray name mxArray workspace
mxATrray
“ base’ MATLAB name
“ caller” name
“ global” name
mxArray NULL
mxDest r oyArray 175
int mexPutArray(mxArray *array_ptr, const char *workspace);
mxArray 0
1
const mxArray *mexGet ArrayPtr(const char *name, const char *workspace);
mxArray name mxArray
workspace mxArray( mexGetArray) NULL
mxArray
MATLAB
c
int mexPrintf(const char *formatgl, arg2,...);
MATLAB ANSI C format ANSI C
argl arg2
void mexErrMsgTxt (const char *error_msg);
MATLAB error_msg MEX
void mexWarnMsgTxt (const char *warning_msg);
MATLAB warning_msg MEX
MATLAB C
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14.2

bool mexl|sGl obal (const mxArray *array_ptr);

array_ptr mxArray
const mxArray *mexGet (doubl e handle, const char *property);
MATLAB handle ( )
property mxArray
NULL 14.2
int mexSet (doubl e handle, const char *property, mxArray *val ue);
MATLAB value
mxArray 0 1 14.2
voi d mexAddFl ops(i nt count);
count MATLAB
MEX MEX

-

voi d mexMakeArrayPersistent (mxArray *array_ptr);
MEX mxArray
MEX mxArray

array_ptr mxATrray
voi d mexMakeMemoryPersistent(void *ptr);

mxCal | oc ptr

void mexLock(void);

MEX
void mexUnl ock(void);

MEX

bool mexlsLocked(void);

MEX
MATLAB 4.2 MATLAB 5

C

mexCet Matri x mexCet A obal mexPut Mat ri x mxCGet Mat ri xPtr
mexCet Ful | mexCet A obal mexPut Mat ri x mxCGet Matri xPtr
mex| sl nf mexCGet NaN mex| sNaN mex| sFinite
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L]

* UNIX

.../ matl ab52/ bi n/ mex sourcecode. c

MATLAB C

programname

sourcecode.c C
MATLAB 5
* Windows MATLAB

mex sourcecode.c

MATLAB5

* Macintosh MATLAB 5
MATLAB

Mex sourcecode.c

MEX
MEX —dg
MATLAB — Ddbx
dbmex on MEX MEX
MATLAB dbmex stop

conti nue MATLAB Windows Macintosh
15.3 MATLAB FORTRAN

FORTRAN C MATLAB FORTRAN
15.3.1 FORTRAN mxArray

mxArray !

C FORTRAN
FORTRAN MATLAB 4

8 (

mx Copy
%val FORTRAN 77 FORTRAN 90
mxGet Pr mxGet Pi
15.6 FORTRAN %val

val MATLAB 5
15.6

MATLAB mexext

MATLAB

MATLAB 5

Alpha SGI64

)

val
FORTRAN
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subrouti ne mxCopyPtrTol nteger4(px, y, n)
integer*4 y(n)
integer*4 px,n

[0).4 MATLAB n FORTRAN y
px ir jc 201 nxGetlr nxGetldc
subrouti ne mxCopyl nteger4ToPtr(y, px, n)
integer*4 y(n)
integer*4 px, n

FORTRAN y n MATLAB px
px ir jc 201 nxGetlr nxGetdc
subrouti ne mxCopyPtrToPtrArray(px, y, n)
integer*4 y(n)
integer*4 px, n

px FORTRAN y px ir jc
201 nxGetlr nxGetldc

subrouti ne mxCopyPtrToReal 8(px, y, n)
real *8 y(n)
integer*4 px, n

MATLAB px n FORTRAN

y pX pr pi 200 nxGet Pr nxCet Pi

subrouti ne mxCopyReal 8ToPtr(y, px, n)
real *8 y(n)
integer*4 px, n

FORTRAN y n MATLAB px

pXx pr pi 200 mxGet Pr nxGet Pi
subrouti ne mxCopyPtrToCompl ex16(pr, pi, Yy, n)
compl ex*16 y(n)
integer*4 pr, pi, n
pr ( ) pi( ) MATLAB n FORTRAN
y 200 nmxCGet Pr nxGet Pi

subrouti ne mxCopyCompl ex16ToPtr (y, pr, pi, n)
compl ex*16 y(n)

integer*4 pr,pi , n
FORTRAN \ n pr( ) pi( )
MATLAB 200 nmxGet Pr nxGCet Pi

subroutine mxCopyPtrToCharacter(px, y, n)
character*(*) vy
integer*4 px, n
pXx MATLAB n FORTRAN y

202 mxGet String

subroutine mxCopyCharacter ToPtr(y, px, n)
character*(*) vy
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L

integer*4 px, n
FORTRAN y n pX MATLAB
202 mxGet String

MATLAB MATLAB

integer*4 function mxCalloc(n, size)
integer*4 n, size
n sze
0 nxFr ee

subroutine nmxFree(ptr)
integer*4 ptr

ptr
subroutine mxFreeMatri x(pm)
integer*4 pm

mxCr eat eFul | nxCr eat eSpar se pm mxArray

FORTRAN mxArray

character*32 functi on mxGet Name( pm)
integer*4 pm

( 32 ) pm mxArray 0
subroutine mxSet Name(pm, name)
integer*4 pm
character*(32) name
pm mxArray name( 32 )
real *8 functi on mxGet Scal ar ( pm)

integer*4 pm

pm mxArray mxArray

integer*4 function mxGet M( pm)
integer*4 pm

pm mxArray
subroutine mxSet M( pm, m)
integer*4 pm m
pm mxArray / mxArray m
/ mxATrray / hel pdesk

integer*4 function mxGet N( pm)
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integer*4 pm
pm mxArray
subrouti ne mxSet N(pm, n)
integer*4 pmn
pm mxArray / mxArray n
/ mxArray / hel pdesk

nteger*4 function mxl sNumeric(pm)
nteger*4 pm

pm mxArray 1 0

nteger*4 functi on nxl| sDoubl e( pm)
nteger*4 pm

pm mxArray 1 0 0
mxArray FORTRAN

nteger*4 functi on mx|l sCompl ex( pm)
nteger*4 pm

pm mxArray 1 0

mx n

integer*4 function mxCreateFull (m n, Compl exFl ag)
integer*4 m n, Compl exFl ag
mx n (mxArray)
ComplexFlag 1 0 mxFreeMat ri x
198

integer*4 function nxGet Pr (pm)
integer*4 pm
pm mxArray mxArray
0

subroutine mxSetPr(pm, pr)
integer*4 pm, pr

pm mxArray pr

nxCal | oc 198

integer*4 function mxGet Pi (pm)
integer*4 pm

mx Get Pr
subroutine mxSetPi (pm, pi)
integer*4 pm, pi

mx Set Pr

integer*4 function mxlsFull (pm)
integer*4 pm



China=pupecom

15

MATLAB

L

pm mxArray 1

integer*4 function mxCreat eSparse(m,

integer*4 m n,nzmax, Compl exFl ag
mx n nzmax
ComplexFlag 1
0

integer*4 function mxGet Nzmax( pm)
integer*4 pm

pm mxArray

subroutine mxSet Nzmax(pm, nzmax)
integer*4 pm, nzmax

pm mxArray
ir pr pi
integer*4 function nmxGetlr(pm)
integer*4 pm
pm
0 0

subroutine mxSetlr(pm ir)
integer*4 pm, ir

pm

integer*4 function nxGetJc(pm)
integer*4 pm

mxGetlr
helpdesk
subroutine mxSetJc(pm, jc)
integer*4 pm jc

mxSetlr

integer*4 function mxlsSparse(pm)
integer*4 pm

pm 1

mxATrrays

integer*4 function nmxCreateString(str)

character*(*) str

nzmax, Compl exFl ag)

nzmax( )

nzmax( ) nzmax
hel pdesk

hel pdesk

hel pdesk
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str mxArray

mxArray 0

integer*4 function mxGetString(pm str, strlen)
integer*4 pm, strlen

character*(*) str

pm mxArray FORTRAN
str strlen str
mxArray 0

integer*4 function mxlsString(pm)
integer*4 pm

pm mxArray 1 0

15.3.2 FORTRAN MAT

MAT MATLAB
[ ] 15.4

FORTRAN
MATLAB 10x 10

save

O dMat ri x=randn(10); %
Save data Ol dMatri x % O dvatrix dat a. mat

FORTRAN 2
data.mat FORTRAN matex.for

program main
implicit none

integer mfp

integer A_ptr, B_ptr

double precision Temp(10, 10)

integer A, B

integer i, j

integer matOpen, matGetMatrix, mxCreateFull

integer mxGetPr, matPutMatrix, stat, matClose, stat

C Read matrix from file.
nfp = matOpen("data.mat", "u")
A_ptr = matGetMatrix(mfp, "O0ldMatrix")
A = mxGetPr(A_ptr) i
call mxCopyPtrToReal8(A, Temp, 100)

C Create a new matrix.
B_ptr = mxCreateFull(10, 10, 0)
call mxSetName(B_ptr, "NewMatrix")
B = mxGetPr(B_ptr)
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C Set the new matrix to the old*2.
do 100 i =1, 10

do 110 j = 1, 10

Temp(i, j) = 2.0 * Temp(i, j)

110 continue
100 continue

call

C Save
stat
stat
call
call
stop

end

UNIX

mxCopyReal8ToPtr (Temp, B, 100)

the new matrix and finish.
= matPutMatrix(mfp, B_ptr)
matClose (mfp)
mxFreeMatrix (A_ptr)
mxFreeMatrix (B_ptr)

( )

£77 -1/opt/matlabb2/extern/include -o matex matex.for
-L/opt/matlab52/extern/1ib/sol2 -R/opt/matlabb2/extern/lib/sol2
-lmat -lmx -lmi -lut

data.mat
NewM atrix 2*OldMatrix
MAT MATLAB
MATLAB FORTRAN Windows
C
FORTRAN MAT
integer*4 function mat Open(filename, mode)
integer*4 nfp
character*(*) filename, mode
mode filename “or” “w “u”
“ w4 MATLAB 4 MAT MAT
mfp 0
integer*4 function matCl ose(nfp)
integer*4 nfp
mfp MAT 0 1
MAT

FORTRAN MAT

integer*4 function matGetDir(mfp, num)
integer*4 mfp, num
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mfp MAT mxArray
num mxArray 0 num
nmxFr ee 198

integer*4 function mat Get Matri x(mfp, name)
integer*4 mfp
character*(*) name

mfp MAT name mxArray mxArray

0 nxFreeMat ri x mxArray 198

integer*4 function mat Get Next Matri x( mf p)
integer*4 nfp

mfp MAT mxArray mxArray

0 mxFreeM atrix mxArray 198
integer*4 function mat Put Matri x(mfp, name)
integer*4 mp, nfp
character*(*) name
name mxArray mfp MAT mxArray

mxArray 0

integer*4 function mat Get Full (mfp, name, m n, pr, pi)
integer*4 mfp, m n, pr, pi
character*(*) name

mfp MAT name mx n
pr pi m n pr pi
0 1 nxFr ee

198

integer*4 function matPutFull (mfp, name, m n, pr, pi)
integer*4 mfp, m n, pr, pi
character*(*) name

name mx n MAT

integer*4 function matGetString(mfp, name, str, strlen)
integer*4 mfp, strlen
character*(*) name, str
mfp MAT strlen str 0 1

str 2 str strlen 3
integer*4 function matPutString(mfp, name, str)
integer*4 mfp
character*(*) name, str

str name MAT 0

1

subrouti on matDel et eMatri x(mfp, name)
integer*4 mfp
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character*(*) name
mfp MAT name mxArray 0
MAT FORTRAN
* UNIX

£77 -1I/.../matlab/extern/include -o programname sourcecode.for
-L/.../matlab/extern/lib/... -R/.../matlab/extern/1lib/...
-lmat -1lmx -lmi -lut '

programname
sourcecode.for FORTRAN
» Macintosh MATLAB 5
15.3.3 FORTRAN MATLAB
FORTRAN MATLAB MATLAB
engQOpen 205
mxArray MATLAB
) 1 mxATrray MATLAB mxCr eat e
mxArray 15.3.1
FORTRAN MATLAB C nx Copy
197
2) 2 MATLAB engPut Matri x
engEval String 205
MATLAB
engEval String
[ ] 15.5
FORTRAN MATLAB

program main
implicit none

integer ep
integer A_ptr
integer A
integer i, j

FORTRAN plotm.for

double precision Temp(10, 10)
integer mxCreateFull, mxGetPr, engOpen
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integer engPutMatrix, engEvalString, engClose, stat

C Create a new matrix.

A_ptr = mxCreateFull(10, 10, 0)

call mxSetName(A_ptr, "A")

A = mxGetPr(A_ptr)

do 100 i = 1, 10

do 110 j = 1, 10
Temp(i, j) = j * j * i * i

110 continue
100  continue

call mxCopyReal8ToPtr(Temp, A, 100)

c Start the MATLAB Engine.

ep = engOpen("/opt/matlab52/bin/matlab")
C Transfer the new matrix.

stat = engPutMatrix(ep, A_ptr)
C Preform the command mesh(A) and save.

stat = engEvalString(ep, "mesh(A);")
stat = engEvalString(ep, "print picture.eps -deps;")

C Finish.
stat = engClose(ep)
call mxFreeMatrix(A_ptr)
stop
end

UNIX
£77 -I/opt/matlabb2/extern/include -o plotm plotm.for

-L/opt/matlab52/extern/1ib/sol2 -R/opt/matlab52/extern/1ib/sol2
-leng -lmat -lmx -lmi -lut )

15-1
|
MATLAB

Windows Macintosh C
FORTRAN MATLAB

integer*4 function engOpen(startcmd)

integer*4 ep

character*(*) startcmd

MATLAB startcmd “ matl ab”

MATLAB ep 0
subrouti ne engOut put Buf fer(ep, p, n)
integer*4 ep, n

character*(*) p

ep MATLAB p
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integer*4 function
integer*4 ep

engEval String(ep, command)

character*(*) command

MATLAB

0

integer*4 function
integer*4 ep

ep

character*(*) name
ep MATLAB
mxArray

integer*4 function

integer*4 mp, ep
mp mxArray

mxATrray
integer*4 function

integer*4 ep, m n,

character*(*) name
ep MATLAB
pr

integer*4 function

integer*4 ep, m n,

character*(*) name

command

engGet Matri x(ep, name)

name mxArray

0 mxArray
198

engPut Matri x(ep, mp)

ep MATLAB

0
engGet Ful | (ep,
pr, pi

name mx n
pi
198
engPut Ful | (ep,

pr. pi

name mx n

i nteger*4ep integer*4 function engCl ose(ep)

ep MATLAB

* UNIX

0

MATLAB FORTRAN

MATLAB

name, m ,n, pr,

name, m, n, pr,

mxDest royArr ay

pi)

pi)

m n pr pi
mxFree

£77 -I/.../matlab/extern/include -o programname sourcecode.for

-L/.../matlab/extern/lib/...

-leng -lmat -lmx -lmi -lut

sourcecode.for

15.3.4 MATLAB

-R/.../matlab/extern/1lib/...

programname

FORTRAN

FORTRAN

MATLAB

FORTRAN

MATLAB
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M
MEX FORTRAN MATLAB MEX
mexFuncti on MATLAB
| 15.6
MEX
FORTRAN rmult.for
C A routine multiplying the elements with their row indices.

subroutine radMult(Out, In, M, N)
integer M, N

C Dynamic memory in Fortran 77!
real*8 Qut(M, N), In(M, N)

integer i, j

do 100 i =1, M
do 110 j =1, N
Out(i, j) = real(i * In(i, j))
110 continue

100 continue

return
end
C This routine is called by MATLAB.
subroutine mexFunction(nlhs, plhs, nrhs, prhs)
integer nlhs, nrhs
integer plhs(*), prhs(*)

integer In_ptr, Out_ptr

integer In, Out

integer M, N

integer mxGetPr, mxGetM, mxGetN

integer mxCreateFull, mxIsFull, mxIsDouble

c Check the number of arguments and their type.
In_ptr = prhs(1)
In = mxGetPr(In_ptr)
if (nrhs .ne. 1) then
call mexErrMsgTxt("Only one input argument allowed!™)
elseif(nlhs .ne. 1) then
call mexErrMsgTxt("Only one output argument allowed!")
endif
if ((mxIsFull(In_ptr) .ne. 1) .or.
$ (mxIsDouble(In_ptr) .ne. 1)) then
call mexErrMsgTxt ("Input argument must be a-full
$ floating point matrix!")
endif
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Create a new matrix.

M = mxGetM(In_ptr)

N = mxGetN(In_ptr)

OQut_ptr = mxCreateFull(M, N, 0)
Out = mxGetPr (Out_ptr)

Calls a routine that operates on the matrix.
call radMult()val(Out), %val(In), M, N)

Returns the new matrix ...
plhs(1) = Out_ptr

return

end

UNIX

[ opt/ mat | ab52/ bi n/ mexopts. sh

s0l2)

LDFLAGS=$"$-G -M $MATLAB/extern/lib/sol2/$MAPFILE

-R $MATLAB/extern/1ib/sol2
-L. $MATLAB/extern/lib/sol2
-leng -lmat -lmx -1mi -lut$"$

( )

/opt/ matl ab52/ bin/ mex rmult.for

MATLAB
New = rmult([1 2 3;1 2 3;1 2 3])
New =
1 2 3
2 4 6
3 6 9
MEX MEX
FORTRAN M
MATLAB FORTRAN
MEX
mexEval String FORTRAN MATLAB

FORTRAN  MATLAB

subroutine mexFunction(nlhs, plhs, nrhs, prhs)
integer*4 nlhs, nrhs, plhs(*), prhs(*)

MATLAB nlhs prhs
nrhs prhs

mexFuncti on
mex Cal | MATLAB

FORTRAN
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integer*4 function mexCall MATLAB(nl hs, plhs, nrhs, prhs, name)
integer*4 nlhs, nrhs, plhs(*), prhs(*)
character*(*) name

MATLAB M MEX nlhs (
50) prhs nrhs (
50) prhs name
Cp 0
prhs mxArrays nmxFr ee
198

integer*8 function mexCall MATLAB(nl hs, plhs, nrhs, prhs, name)
integer*4 nl hs, nrhs
integer*8 plhs(*), prhs(*)
character*(*) name

Alpha SGI64
subroutine mexSet TrapFl ag(trap_fl ag)
integer*4 trap_fl ag

mex Cal | MATLAB MATLAB
mexCal | MATLAB MEX MATLAB
trap_flag 0 1
MEX

integer*4 function mexEval String(command)
character*(*) command

MATLAB command MEX
command 0

integer*4 function mexAt Exit (ExitFcn)
subroutine ExitFcn( )

MEX 0

mexFuncti on MATLAB

FORTRAN MATLAB

integer*4 function mexGet Matri x(name)
character*(*) name

name mxArray mxArray

0 mxArray nxFr ee 198

integer*4 function mexGet Gl obal (name)
character*(*) name

MATLAB mxArray
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subroutine mexPrintf(formaargl, arg2,...)

character*(*) formatargl, arg2,...

MATLAB ANSIC
argl arg2

format ANSIC

subroutine mexErrMsgTxt (error_msg)

character*(*) error_msg

MATLAB error_msg MEX
MATLAB FORTRAN
*« UNIX
.../ matl ab52/ bin/ mex sourcecode. for
programname

sour cecode.for FORTRAN

MATLAB 5 15.6
* Windows MATLAB
mex sourcecode. for

MATLAB 5

15.6

* Macintosh MATLAB 5

mex sourcecode. for

MEX

MEX
MATLAB
dbmex on MEX
MATLAB
conti nue MATLAB

5
15.4 MATLAB

MATLAB
210

fullfile(dirl,
di r 2, f nane) fname

fname MATLAB

MATLAB

MATLAB mexext

— g UNIX
— Ddbx MATLAB
MEX—
dbmex stop

Windows Macintosh MATLAB

dir1, dir2, ..( )

dirl, dir2, ...
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UNIX / PC \
[ pat h, name, ext, path name ext
ver]=fileparts(file) VMS ver
filesep
MATLAB
] 15.7
Hadamard( ) 2.8 save
save | oad MATLAB
64x 64 hada.mtl
fp = fopen(’hada.mtl’,’w’);
antok = furite(fp,hadamard(64),’int8’);
[msg,err] = ferror(fp);
if err "= 0
disp(’An error occurred when writing to the file:’)
disp(msg)
end

err = fclose(fp);

if err "= 0
disp(’Could not close the file.’)
end
]
save
| oad
MATLAB fopen fclose
211
fopen(fil enane, op) filename

1 op
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@ hada.mtl
[fp,msg] = fopen(’hada.mtl’,’a+’);r

if fp == -1
disp(msg)
end
[f,op,ark] = fopen(fp)
err = fclose(fp)

if err "= 0
disp(’Could not close the file.’)

end
f =

hada.mtl
op =

a+
ark =

ieee-be
err =

0
(b) (@
err = fclose(fp)
err = 0
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fwite fread
fwite(fp, A prec) A fp
prec 20
help fwrite 4
A
fread(fp) fp
[A c]=fread(fp,s, prec) fp A A
s=n n
s=i nf fp
s=[m, n] fp
Cc
feop(fp) fp 1
m 159
15.7 hada.mtl
clear;
fp = fopen(’hada.mtl’,’r’);
A = fread(fp,[64,64],’int8°);
fclose(fp);
whos
nnz (A-hadamard (64)) % Just checking...
Name Size Elements Bytes Density  Complex
A 64 by 64 4096 32768 Full No
ans 1byl 1 8 Full No
fp 1byl 1 - 8 Full No

Grand total is 4098 elements using 32784 bytes

ans =

MATLAB MATLAB
MATLAB

213

fprintf(fp,fstr, A ...) fstr



China=pupecom
—

MATLAB 5

fp fstr C
15-1 C
help fprintf
fprintf(fstr,A ...)
[Ac]= fp A s A
fscanf (fp,fstr,s) s=[m, n] A fp
mx n fstr
fprinft
fgetl (fp) fp
fgets(fp) fp eol ( )
fprintf fscanf 5.1.2 sprintf sscanf
15-1
15-1 FPRINTF SPRINTF

\n e e

\r E E

\b f

\t S

\f u

" [

\ X

\a X

MATLAB
[ 1#HF F 151
] 15.10

@ sprintf p
twodec = sprintf(’%4.2f’,pi)
twodec =

3.14
ninedec = ...

sprintf (’The number pi = %11.9f’,pi)

ninedec
The number pi = 3.141592654

scfform = sprintf(’%E’,pi)
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scfform =
3.141593E+00
(b) f(X)=1/x [0, 4] tab.txt
f(x) = 1Ux
x = 1:4; Y = zeros(4,2);
Y(:,1) = x’5% Y
Y(:,2) =1 ./ x°; Y
fp = fopen(’tab.txt’,’w+’); tab. txt

fprintf (fp,’%4.0f \t %6.3f \n’,Y’);

fclose(fp);
tab.txt type tab. txt

1 1.000

2 0.500

3 0.333

4 0.250

(© (b

fp = fopen(’tab.txt’,’r’);

[Tab,c] = fscanf(fp,’%f %f’,[2,4]);
fclose(fp);
Tab = Tab’
Tab =
1.0000 1.0000
2.0000 0.5000
3.0000 0.3330
4.0000 0.2500
MATLAB
15.7
ferror
214
meg=f error (fp) fp /0

[mBg, errn] =ferror(fp,
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‘dear’) ‘ clear’ ,

15.11
fp = fopen(’tab.txt’,’r’);
[Tab,c] = fscanf (fp, ’%f %f’,[3,41);
[msg,errn] = ferror(fp);
if errn "= 0
disp(’An error occurred when reading from tab.txt!’)
disp(msg)
end
fclose(£fp);
Tab = Tab’
15.10(b) tab.txt

An error occurred when reading from tab.txt!
At end-of-file.

Tab =
1.0000 1.0000 2.0000
0.5000 3.0000 0.3330

4.0000 0.2500 0
|
fp fseek ftell frew nd
215
frew nd(fp) fp
f seek(fp, nb, u) u nb nb u
1
0
1
nb<0 u nb
nb=0 u
nb>0 u nb

ftell (fp)
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15.5
MATLAB
Lotus 1-2-3 WK1 ASCII
MATLAB 5.2 hdf vrml
/
dl nr ead(f nane, st, r,c, v) fname ASCII
Cp
r c r c
( 10 v=[rl, cl, r2, c2]
(r1, c1) (r2,c2)
(r1, c1) (r2, c2)
dl mrite(fnane, A st, r,c) MATLAB ASCII
fname st
r c r c
A( 0 )
wkl r ead(f nane, r,c, v) fname Lotus 1-2-3 WK1
r c r c
( 0 ) % [r1, c1, r2, c2]
(rl, c1) (r2, c2) (r1
cl) (r2 c2
‘al...c5 ‘ sales’
wkl write(fnane, A st, r,c) MATLAB Lotus 1-2-3 WK1
fname r c
r c A( 0 )
hdf hdf help hdf
MATLAB hdf
hdf
http:// hdf.ncsa. ui uc. edu
162 imead imwite
vrm (h, filename) vrml 2.0 h
filename
wr |
mat | ab. wr |
MATLAB Microsoft Windows DDE( )
MS Word MATLAB MATLAB Notebook
Suite Word MATLAB
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« The Signal Processing Toolbox
» The Optimization Toolbox

* The Symbolic Math Toolbox

C M
MATLAB

MATLAB

Maple V
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