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�1. Текст основной программы



1.1. Модуль 3DDesignDlg.h





#include "stdafx.h"

#include "dsp.h"

#include "3DDesignDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



C3DDesignDlg::C3DDesignDlg(CWnd* pParent /*=NULL*/)

	: CDialog(C3DDesignDlg::IDD, pParent)

{

	m_ApplyTo = -1;

	m_FileName = _T("");

	group = NULL;

}



void C3DDesignDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_Control(pDX, IDC_ECHOAMP, m_EchoAmp);

	DDX_CBIndex(pDX, IDC_APPLYTO, m_ApplyTo);

	DDX_Text(pDX, IDC_FILENAME, m_FileName);

}



BEGIN_MESSAGE_MAP(C3DDesignDlg, CDialog)

	ON_BN_CLICKED(IDC_OPENEDITOR, OnOpeneditor)

	ON_BN_CLICKED(IDC_BROWSE, OnBrowse)

	ON_WM_VSCROLL()

	ON_WM_SHOWWINDOW()

END_MESSAGE_MAP()



void C3DDesignDlg::OnOpeneditor() 

{

	ShellExecute(this->m_hWnd, "open", 

		"3DEditor.exe", "", "", SW_SHOW);

}



BOOL C3DDesignDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	CSliderCtrl *sl;

	if (!m_ApplyTo)

	{

		CComboBox *cb = (CComboBox *)GetDlgItem(IDC_APPLYTO);

		cb->DeleteString(1);

	}

	sl = (CSliderCtrl *)GetDlgItem(IDC_ECHOAMP);

	sl->SetRangeMin(0);

	sl->SetRangeMax(80);

	sl->SetTicFreq(6);



	return TRUE;  

	              

}



void C3DDesignDlg::OnBrowse() 

{

	CFileDialog o(true, "fil", NULL, OFN_HIDEREADONLY,

		"Файлы эффекта объёмности (*.e3d)|*.e3d|Все файлы (*.*)|*.*||",

		this);



	if (o.DoModal() != IDOK) return;

	m_FileName = o.GetPathName();	

	UpdateData(false);

}



void C3DDesignDlg::GetKernel(double *kernel)

{

	int i, index;

	double c = time_limit * 0.001 / groups * m_SmpRate;

	double amp = pow(10, -pos * 0.05);

	memset(kernel, 0, sizeof(double) * m_KernelSize);

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

	{

		index = int(i * c);

		kernel[index] = group[i] * amp;

	}

}



void C3DDesignDlg::OnOK() 

{

	CFile f(m_FileName, CFile::modeRead);

	CArchive ar(&f, CArchive::load);

	CString sig;



	m_KernelSize = 0;

	ar >> sig;

	if (sig != _T("EFFECT"))

		AfxThrowArchiveException(CArchiveException::badIndex, m_FileName);



	ar.Read(&groups, sizeof(int));

	ar.Read(&time_limit, sizeof(double));

	if (group) delete group;

	group = new double[groups];

	ar.Read(group, sizeof(double) * groups);



	ar.Close();

	f.Close();



	m_KernelSize = (int)ceil(time_limit * m_SmpRate / 1000);



	pos = m_EchoAmp.GetPos();

	CDialog::OnOK();

}



void C3DDesignDlg::OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar) 

{

	int pos;

	double p;



	char s[20];



	pos = -m_EchoAmp.GetPos();

	if (pos > -80)

	{

		p = pow(10, (double)pos / 20) * 100;

		sprintf(s, "%d дБ\n(%.2f%c)", pos, p, '%');

	}

	else

		strcpy(s, "-Inf дБ\n(0%)");

	SetDlgItemText(IDC_VAL2, s);

	CDialog::OnVScroll(nSBCode, nPos, pScrollBar);

}



void C3DDesignDlg::OnShowWindow(BOOL bShow, UINT nStatus) 

{

	CDialog::OnShowWindow(bShow, nStatus);

	OnVScroll(0, 0, (CScrollBar *)GetDlgItem(IDC_ECHOAMP));

}



�1.2. Модуль 3DDesignDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "3DDesignDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



C3DDesignDlg::C3DDesignDlg(CWnd* pParent /*=NULL*/)

	: CDialog(C3DDesignDlg::IDD, pParent)

{

	m_ApplyTo = -1;

	m_FileName = _T("");

	group = NULL;

}



void C3DDesignDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_Control(pDX, IDC_ECHOAMP, m_EchoAmp);

	DDX_CBIndex(pDX, IDC_APPLYTO, m_ApplyTo);

	DDX_Text(pDX, IDC_FILENAME, m_FileName);

}



BEGIN_MESSAGE_MAP(C3DDesignDlg, CDialog)

	ON_BN_CLICKED(IDC_OPENEDITOR, OnOpeneditor)

	ON_BN_CLICKED(IDC_BROWSE, OnBrowse)

	ON_WM_VSCROLL()

	ON_WM_SHOWWINDOW()

END_MESSAGE_MAP()



void C3DDesignDlg::OnOpeneditor() 

{

	ShellExecute(this->m_hWnd, "open", 

		"..\\3DEditor\\Debug\\3DEditor.exe", "", "..\\3DEditor", SW_SHOW);

}



BOOL C3DDesignDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	CSliderCtrl *sl;

	if (!m_ApplyTo)

	{

		CComboBox *cb = (CComboBox *)GetDlgItem(IDC_APPLYTO);

		cb->DeleteString(1);

	}

	sl = (CSliderCtrl *)GetDlgItem(IDC_ECHOAMP);

	sl->SetRangeMin(0);

	sl->SetRangeMax(80);

	sl->SetTicFreq(6);



	return TRUE;  

	              

}



void C3DDesignDlg::OnBrowse() 

{

	CFileDialog o(true, "fil", NULL, OFN_HIDEREADONLY,

		"Файлы эффекта объёмности (*.e3d)|*.e3d|Все файлы (*.*)|*.*||",

		this);



	if (o.DoModal() != IDOK) return;

	m_FileName = o.GetPathName();	

	UpdateData(false);

}



void C3DDesignDlg::GetKernel(double *kernel)

{

	int i, index;

	double c = time_limit * 0.001 / groups * m_SmpRate;

	double amp = pow(10, -pos * 0.05);

	memset(kernel, 0, sizeof(double) * m_KernelSize);

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

	{

		index = int(i * c);

		kernel[index] = group[i] * amp;

	}

}



void C3DDesignDlg::OnOK() 

{

	CFile f(m_FileName, CFile::modeRead);

	CArchive ar(&f, CArchive::load);

	CString sig;



	m_KernelSize = 0;

	ar >> sig;

	if (sig != _T("EFFECT"))

		AfxThrowArchiveException(CArchiveException::badIndex, m_FileName);



	ar.Read(&groups, sizeof(int));

	ar.Read(&time_limit, sizeof(double));

	if (group) delete group;

	group = new double[groups];

	ar.Read(group, sizeof(double) * groups);



	ar.Close();

	f.Close();



	m_KernelSize = (int)ceil(time_limit * m_SmpRate / 1000);



	pos = m_EchoAmp.GetPos();

	CDialog::OnOK();

}



void C3DDesignDlg::OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar) 

{

	int pos;

	double p;



	char s[20];



	pos = -m_EchoAmp.GetPos();

	if (pos > -80)

	{

		p = pow(10, (double)pos / 20) * 100;

		sprintf(s, "%d дБ\n(%.2f%c)", pos, p, '%');

	}

	else

		strcpy(s, "-Inf дБ\n(0%)");

	SetDlgItemText(IDC_VAL2, s);

	CDialog::OnVScroll(nSBCode, nPos, pScrollBar);

}



void C3DDesignDlg::OnShowWindow(BOOL bShow, UINT nStatus) 

{

	CDialog::OnShowWindow(bShow, nStatus);

	OnVScroll(0, 0, (CScrollBar *)GetDlgItem(IDC_ECHOAMP));	}

�1.3. Модуль AddNoiseDlg.h



#if !defined(AFX_ADDNOISEDLG_H__93174020_1A09_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_ADDNOISEDLG_H__93174020_1A09_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CAddNoiseDlg : public CDialog

{



public:

	CAddNoiseDlg(CWnd* pParent = NULL);   



	int m_HalfRate;



	enum { IDD = IDD_ADDNOISE };

	int		m_ApplyTo;

	int		m_NoiseFreq;

	int		m_NoiseVal;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	afx_msg void OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar);

	afx_msg void OnShowWindow(BOOL bShow, UINT nStatus);

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.4. Модуль AddNoiseDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "AddNoiseDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CAddNoiseDlg::CAddNoiseDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CAddNoiseDlg::IDD, pParent)

{

	m_ApplyTo = -1;

	m_NoiseFreq = 1000;

	m_NoiseVal = 0;

}



void CAddNoiseDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_CBIndex(pDX, IDC_APPLYTO, m_ApplyTo);

	DDX_Text(pDX, IDC_NOISEFREQ, m_NoiseFreq);

	DDV_MinMaxInt(pDX, m_NoiseFreq, 100, m_HalfRate);

	DDX_Slider(pDX, IDC_NOISEVAL, m_NoiseVal);

}



BEGIN_MESSAGE_MAP(CAddNoiseDlg, CDialog)

	ON_WM_VSCROLL()

	ON_WM_SHOWWINDOW()

END_MESSAGE_MAP()



BOOL CAddNoiseDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	if (!m_ApplyTo)

	{

		CComboBox *cb = (CComboBox *)GetDlgItem(IDC_APPLYTO);

		cb->DeleteString(1);

	}

	CSliderCtrl *sl = (CSliderCtrl *)GetDlgItem(IDC_NOISEVAL);

	sl->SetRangeMin(0);

	sl->SetRangeMax(60);

	sl->SetTicFreq(4);

	char s[50];

	sprintf(s, "Верхняя граница диапазона шума (100 - %d Гц):", m_HalfRate);

	SetDlgItemText(IDC_FREQTEXT, s);



	return TRUE;  

	              

}



void CAddNoiseDlg::OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar) 

{

	int pos;

	double p;



	CSliderCtrl *sl = (CSliderCtrl *)pScrollBar;

	char s[20];



	pos = -sl->GetPos();

	p = pow(10, (double)pos / 20) * 100;

	sprintf(s, "%d дБ\n(%.2f%c)", pos, p, '%');

	SetDlgItemText(IDC_VAL1, s);



	CDialog::OnVScroll(nSBCode, nPos, pScrollBar);

}



void CAddNoiseDlg::OnShowWindow(BOOL bShow, UINT nStatus) 

{

	CDialog::OnShowWindow(bShow, nStatus);

	OnVScroll(0, 0, (CScrollBar *)GetDlgItem(IDC_NOISEVAL));

}



�1.5. Модуль AmpmodDlg.h



#if !defined(AFX_AMPMODDLG_H__DF9A31C0_0B3E_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_AMPMODDLG_H__DF9A31C0_0B3E_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CAmpmodDlg : public CDialog

{



public:

	CAmpmodDlg(CWnd* pParent = NULL);   



	int m_HalfRate;

	bool m_IsSynth;



	enum { IDD = IDD_AMPMOD };

	int		m_ApplyTo;

	int		m_ModDepth;

	double	m_ModFreq;

	int		m_Phase;

	int		m_WaveForm;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	afx_msg void OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar);

	afx_msg void OnShowWindow(BOOL bShow, UINT nStatus);

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.6. Модуль AmpmodDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "AmpmodDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CAmpmodDlg::CAmpmodDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CAmpmodDlg::IDD, pParent)

{

	m_ApplyTo = -1;

	m_ModDepth = 0;

	m_ModFreq = 1.0;

	m_Phase = 0;

	m_WaveForm = 0;

}



void CAmpmodDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_CBIndex(pDX, IDC_APPLYTO, m_ApplyTo);

	DDX_Slider(pDX, IDC_MODDEPTH, m_ModDepth);

	DDX_Text(pDX, IDC_MODFREQ, m_ModFreq);

	DDV_MinMaxDouble(pDX, m_ModFreq, 0.1, m_HalfRate);

	DDX_Text(pDX, IDC_PHASE, m_Phase);

	DDV_MinMaxInt(pDX, m_Phase, 0, 359);

	DDX_Radio(pDX, IDC_WAVEFORM, m_WaveForm);

}



BEGIN_MESSAGE_MAP(CAmpmodDlg, CDialog)

	ON_WM_VSCROLL()

	ON_WM_SHOWWINDOW()

END_MESSAGE_MAP()



BOOL CAmpmodDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	if (!m_ApplyTo)

	{

		CComboBox *cb = (CComboBox *)GetDlgItem(IDC_APPLYTO);

		cb->DeleteString(1);

	}

	CSliderCtrl *sl = (CSliderCtrl *)GetDlgItem(IDC_MODDEPTH);

	sl->SetRangeMin(0);

	sl->SetRangeMax(60);

	sl->SetTicFreq(4);

	char s[50];

	if (!m_IsSynth)

		sprintf(s, "Частота модуляции (0.1 - %d Гц):", m_HalfRate);

	else

	{

		sprintf(s, "Частота волны\n(0.1 - %d Гц):", m_HalfRate);

		SetDlgItemText(IDC_STATIC1, "Мощность волны");

		SetWindowText("Синтез");

	}

	SetDlgItemText(IDC_MODFREQTEXT, s);



	return TRUE;  

	              

}



void CAmpmodDlg::OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar) 

{

	int pos;

	double p;



	CSliderCtrl *sl = (CSliderCtrl *)pScrollBar;

	char s[20];



	pos = -sl->GetPos();

	p = pow(10, (double)pos / 20) * 100;

	sprintf(s, "%d дБ\n(%.2f%c)", pos, p, '%');

	SetDlgItemText(IDC_VAL1, s);



	CDialog::OnVScroll(nSBCode, nPos, pScrollBar);

}



void CAmpmodDlg::OnShowWindow(BOOL bShow, UINT nStatus) 

{

	CDialog::OnShowWindow(bShow, nStatus);

	OnVScroll(0, 0, (CScrollBar *)GetDlgItem(IDC_MODDEPTH));

}



�1.7. Модуль BandpassDlg.h



#if !defined(AFX_BANDPASSDLG_H__8F924103_FAAD_11D4_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_BANDPASSDLG_H__8F924103_FAAD_11D4_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CBandpassDlg : public CDialog

{



public:

	CBandpassDlg(CWnd* pParent = NULL);   



	int m_HalfRate;



	enum { IDD = IDD_BANDPASS };

	int		m_ApplyTo;

	int		m_KernelSize;

	int		m_WindowType;

	int		m_Cutoff1;

	int		m_Cutoff2;

	CString	m_Freq1;

	CString	m_Freq2;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.8. Модуль BandpassDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "BandpassDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CBandpassDlg::CBandpassDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CBandpassDlg::IDD, pParent)

{

	m_ApplyTo = -1;

	m_KernelSize = 512;

	m_WindowType = 0;

	m_Cutoff1 = 0;

	m_Cutoff2 = 1000;

	m_Freq1 = _T("");

	m_Freq2 = _T("");

}



void CBandpassDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_CBIndex(pDX, IDC_APPLYTO, m_ApplyTo);

	DDX_Text(pDX, IDC_KERNELSIZE, m_KernelSize);

	DDV_MinMaxInt(pDX, m_KernelSize, 16, 1024);

	DDX_Radio(pDX, IDC_WINDOWTYPE, m_WindowType);

	DDX_Text(pDX, IDC_CUTOFF1, m_Cutoff1);

	DDV_MinMaxInt(pDX, m_Cutoff1, 0, m_HalfRate);

	DDX_Text(pDX, IDC_CUTOFF2, m_Cutoff2);

	DDV_MinMaxInt(pDX, m_Cutoff2, 0, m_HalfRate);

	DDX_Text(pDX, IDC_STATICFREQ1, m_Freq1);

	DDX_Text(pDX, IDC_STATICFREQ2, m_Freq2);

}



BEGIN_MESSAGE_MAP(CBandpassDlg, CDialog)

END_MESSAGE_MAP()



BOOL CBandpassDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	if (!m_ApplyTo)

	{

		CComboBox *cb = (CComboBox *)GetDlgItem(IDC_APPLYTO);

		cb->DeleteString(1);

	}

	return TRUE;  

	              

}



�1.9. Модуль BandrejectDlg.h



#if !defined(AFX_BANDREJECTDLG_H__8F924105_FAAD_11D4_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_BANDREJECTDLG_H__8F924105_FAAD_11D4_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CBandrejectDlg : public CDialog

{



public:

	CBandrejectDlg(CWnd* pParent = NULL);   



	int m_HalfRate;



	enum { IDD = IDD_BANDPASS };

	int		m_ApplyTo;

	int		m_KernelSize;

	int		m_WindowType;

	int		m_Cutoff1;

	int		m_Cutoff2;

	CString	m_Freq1;

	CString	m_Freq2;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.10. Модуль BandrejectDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "BandrejectDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CBandrejectDlg::CBandrejectDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CBandrejectDlg::IDD, pParent)

{

	m_ApplyTo = -1;

	m_KernelSize = 512;

	m_WindowType = 0;

	m_Cutoff1 = 0;

	m_Cutoff2 = 1000;

	m_Freq1 = _T("");

	m_Freq2 = _T("");

}



void CBandrejectDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_CBIndex(pDX, IDC_APPLYTO, m_ApplyTo);

	DDX_Text(pDX, IDC_KERNELSIZE, m_KernelSize);

	DDV_MinMaxInt(pDX, m_KernelSize, 16, 1024);

	DDX_Radio(pDX, IDC_WINDOWTYPE, m_WindowType);

	DDX_Text(pDX, IDC_CUTOFF1, m_Cutoff1);

	DDV_MinMaxInt(pDX, m_Cutoff1, 0, m_HalfRate);

	DDX_Text(pDX, IDC_CUTOFF2, m_Cutoff2);

	DDV_MinMaxInt(pDX, m_Cutoff2, 0, m_HalfRate);

	DDX_Text(pDX, IDC_STATICFREQ1, m_Freq1);

	DDX_Text(pDX, IDC_STATICFREQ2, m_Freq2);

}



BEGIN_MESSAGE_MAP(CBandrejectDlg, CDialog)

END_MESSAGE_MAP()



BOOL CBandrejectDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	SetWindowText("Полосовой вырезающий фильтр");

	if (!m_ApplyTo)

	{

		CComboBox *cb = (CComboBox *)GetDlgItem(IDC_APPLYTO);

		cb->DeleteString(1);

	}

	return TRUE;  

	              

}



�1.11. Модуль ChebyshevDlg.h



#if !defined(AFX_CHEBYSHEVDLG_H__C1D0C0C0_FF7F_11D4_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_CHEBYSHEVDLG_H__C1D0C0C0_FF7F_11D4_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CChebyshevDlg : public CDialog

{



public:

	CChebyshevDlg(CWnd* pParent = NULL);   



	int m_HalfRate;



	enum { IDD = IDD_CHEBYSHEV };

	int		m_ApplyTo;

	int		m_CutOff;

	int		m_NumPoles;

	CString	m_Freq;

	int		m_IsLopass;

	double	m_Ripple;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.12. Модуль ChebyshevDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "ChebyshevDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CChebyshevDlg::CChebyshevDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CChebyshevDlg::IDD, pParent)

{

	m_ApplyTo = 0;

	m_CutOff = 1000;

	m_NumPoles = 2;

	m_Freq = _T("");

	m_IsLopass = 0;

	m_Ripple = 0.0;

}



void CChebyshevDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_CBIndex(pDX, IDC_APPLYTO, m_ApplyTo);

	DDX_Text(pDX, IDC_CUTOFF, m_CutOff);

	DDV_MinMaxInt(pDX, m_CutOff, 0, m_HalfRate);

	DDX_Text(pDX, IDC_NUMPOLES, m_NumPoles);

	DDV_MinMaxInt(pDX, m_NumPoles, 2, 20);

	DDX_Text(pDX, IDC_STATICFREQ, m_Freq);

	DDX_Radio(pDX, IDC_ISLOPASS, m_IsLopass);

	DDX_Text(pDX, IDC_RIPPLE, m_Ripple);

	DDV_MinMaxDouble(pDX, m_Ripple, 0., 29.);

}



BEGIN_MESSAGE_MAP(CChebyshevDlg, CDialog)

END_MESSAGE_MAP()



BOOL CChebyshevDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	if (!m_ApplyTo)

	{

		CComboBox *cb = (CComboBox *)GetDlgItem(IDC_APPLYTO);

		cb->DeleteString(1);

	}



	return TRUE;  

	              

}



�1.13. Модуль ChorusDlg.h



#if !defined(AFX_CHORUSDLG_H__27D598C0_1A3B_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_CHORUSDLG_H__27D598C0_1A3B_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CChorusDlg : public CDialog

{



public:

	CChorusDlg(CWnd* pParent = NULL);   



	enum { IDD = IDD_CHORUS };

	int		m_ApplyTo;

	int		m_ChorusAmp;

	int		m_ChorusDelay;

	int		m_ChorusSize;

	int		m_InputAmp;

	int		m_ModDepth;

	double	m_ModFreq;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	afx_msg void OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar);

	virtual BOOL OnInitDialog();

	afx_msg void OnShowWindow(BOOL bShow, UINT nStatus);

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.14. Модуль ChorusDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "ChorusDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CChorusDlg::CChorusDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CChorusDlg::IDD, pParent)

{

	m_ApplyTo = -1;

	m_ChorusAmp = 0;

	m_ChorusDelay = 10;

	m_ChorusSize = 3;

	m_InputAmp = 0;

	m_ModDepth = 100;

	m_ModFreq = 0.1;

}



void CChorusDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_CBIndex(pDX, IDC_APPLYTO, m_ApplyTo);

	DDX_Slider(pDX, IDC_CHORUSAMP, m_ChorusAmp);

	DDX_Text(pDX, IDC_CHORUSDELAY, m_ChorusDelay);

	DDV_MinMaxInt(pDX, m_ChorusDelay, 1, 100);

	DDX_Text(pDX, IDC_CHORUSSIZE, m_ChorusSize);

	DDV_MinMaxInt(pDX, m_ChorusSize, 1, 5);

	DDX_Slider(pDX, IDC_INPUTAMP, m_InputAmp);

	DDX_Text(pDX, IDC_MODDEPTH, m_ModDepth);

	DDV_MinMaxInt(pDX, m_ModDepth, 1, 100);

	DDX_Text(pDX, IDC_MODFREQ, m_ModFreq);

	DDV_MinMaxDouble(pDX, m_ModFreq, 0.1, 20.);

}



BEGIN_MESSAGE_MAP(CChorusDlg, CDialog)

	ON_WM_VSCROLL()

	ON_WM_SHOWWINDOW()

END_MESSAGE_MAP()



void CChorusDlg::OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar) 

{

	int id = -1, pos;

	double p;



	CSliderCtrl *sl = (CSliderCtrl *)pScrollBar;

	char s[20];



	switch (sl->GetDlgCtrlID())

	{

		case IDC_INPUTAMP: id = IDC_VAL1; break;

		case IDC_CHORUSAMP: id = IDC_VAL2; break;

	}



	if (id > 0)

	{

		pos = -sl->GetPos();

		if (pos > -80)

		{

			p = pow(10, (double)pos / 20) * 100;

			sprintf(s, "%d дБ\n(%.2f%c)", pos, p, '%');

		}

		else

			strcpy(s, "-Inf дБ\n(0%)");

		SetDlgItemText(id, s);

	}



	CDialog::OnVScroll(nSBCode, nPos, pScrollBar);

}



BOOL CChorusDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	if (!m_ApplyTo)

	{

		CComboBox *cb = (CComboBox *)GetDlgItem(IDC_APPLYTO);

		cb->DeleteString(1);

	}

	CSliderCtrl *sl = (CSliderCtrl *)GetDlgItem(IDC_INPUTAMP);

	sl->SetRangeMin(0);

	sl->SetRangeMax(80);

	sl->SetTicFreq(6);

	sl = (CSliderCtrl *)GetDlgItem(IDC_CHORUSAMP);

	sl->SetRangeMin(0);

	sl->SetRangeMax(80);

	sl->SetTicFreq(6);



	return TRUE;  

	              

}



void CChorusDlg::OnShowWindow(BOOL bShow, UINT nStatus) 

{

	CDialog::OnShowWindow(bShow, nStatus);

	OnVScroll(0, 0, (CScrollBar *)GetDlgItem(IDC_INPUTAMP));

	OnVScroll(0, 0, (CScrollBar *)GetDlgItem(IDC_CHORUSAMP));

}



�1.15. Модуль ConvertDlg.h



#if !defined(AFX_CONVERTDLG_H__285952A5_E25F_11D4_B5F0_5254AB134FE2__INCLUDED_)

#define AFX_CONVERTDLG_H__285952A5_E25F_11D4_B5F0_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CConvertDlg : public CDialog

{



public:

	CConvertDlg(CWnd* pParent = NULL);   



	enum { IDD = IDD_CONVERTDLG };

	int		m_SampleRate;

	int		m_Channels;

	int		m_SampleSize;

	BOOL	m_ApplyFilter;

	int		m_Volume;

	CString	m_VolText;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	afx_msg void OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar);

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.16. Модуль ConvertDlg.cpp





#include "stdafx.h"

#include "DSP.h"

#include "ConvertDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CConvertDlg::CConvertDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CConvertDlg::IDD, pParent)

{

	m_SampleRate = 1;

	m_Channels = 0;

	m_SampleSize = 0;

	m_ApplyFilter = FALSE;

	m_Volume = 0;

	m_VolText = _T("0 дБ");

}



void CConvertDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_CBIndex(pDX, IDC_COMBO1, m_SampleRate);

	DDX_Radio(pDX, IDC_CHANNELS, m_Channels);

	DDX_Radio(pDX, IDC_SMPSIZE, m_SampleSize);

	DDX_Check(pDX, IDC_APPLYFILTER, m_ApplyFilter);

	DDX_Slider(pDX, IDC_VOLUME, m_Volume);

	DDX_Text(pDX, IDC_VOLTEXT, m_VolText);

}



BEGIN_MESSAGE_MAP(CConvertDlg, CDialog)

	ON_WM_VSCROLL()

END_MESSAGE_MAP()



BOOL CConvertDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	CComboBox *cb = (CComboBox *)GetDlgItem(IDC_COMBO1);

	CSliderCtrl *sl = (CSliderCtrl *)GetDlgItem(IDC_VOLUME);

	sl->SetRangeMin(0);

	sl->SetRangeMax(60);

	sl->SetTicFreq(4);



	return TRUE;  

	              

}



void CConvertDlg::OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar) 

{

	CSliderCtrl *sl = (CSliderCtrl *)GetDlgItem(IDC_VOLUME);

	char s[10];

	sprintf(s, "%d дБ", -sl->GetPos());

	SetDlgItemText(IDC_VOLTEXT, s);				

	CDialog::OnVScroll(nSBCode, nPos, pScrollBar);

}



�1.17. Модуль ConvolDlg.h



#if !defined(AFX_CONVOLDLG_H__4EF108C0_0CB9_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_CONVOLDLG_H__4EF108C0_0CB9_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CConvolDlg : public CDialog

{



private:

	CBitmap *bm1, *bm2;

	CDC *ir, *fr;

	double min, max;

	void BuildKernel();

	void BuildGraphs();

public:

	CConvolDlg(CWnd* pParent = NULL);   



	double kernel[1024];



	enum { IDD = IDD_CONVOLUTION };

	int		m_ApplyTo;

	CString	m_Function;

	int		m_KernelSize;

	BOOL	m_Normalize;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	afx_msg void OnPreview();

	virtual BOOL OnInitDialog();

	afx_msg void OnDestroy();

	afx_msg void OnPaint();

	afx_msg void OnApply();

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.18. Модуль ConvolDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "ConvolDlg.h"



#include "expr.h"

#include "filters.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



#define EXPRERROR	char s[100]; \

					e->GetMessage(s); \

					MessageBox(s, "Ошибка в выражении", MB_OK | MB_ICONSTOP)



#define WHITERECT(X)	X->SelectStockObject(WHITE_BRUSH); \

						X->SelectStockObject(WHITE_PEN); \

						X->Rectangle(0, 0, G_WIDTH, G_HEIGHT)



#define G_WIDTH		184

#define G_HEIGHT	119



CConvolDlg::CConvolDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CConvolDlg::IDD, pParent)

{

	m_ApplyTo = -1;

	m_Function = _T("x");

	m_KernelSize = 512;

	m_Normalize = TRUE;

}



void CConvolDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_CBIndex(pDX, IDC_APPLYTO, m_ApplyTo);

	DDX_Text(pDX, IDC_FUNCTION, m_Function);

	DDV_MaxChars(pDX, m_Function, 100);

	DDX_Text(pDX, IDC_KERNELSIZE, m_KernelSize);

	DDV_MinMaxInt(pDX, m_KernelSize, 16, 1024);

	DDX_Check(pDX, IDC_NORMALIZE, m_Normalize);

}



BEGIN_MESSAGE_MAP(CConvolDlg, CDialog)

	ON_BN_CLICKED(IDC_Preview, OnPreview)

	ON_WM_DESTROY()

	ON_WM_PAINT()

	ON_BN_CLICKED(IDAPPLY, OnApply)

END_MESSAGE_MAP()



void CConvolDlg::OnPreview() 

{

	UpdateData();

	try

	{

		BuildKernel();

	}

	catch (ExprException *e)

	{

		EXPRERROR;

		return;

	}

	BuildGraphs();

	InvalidateRect(NULL, FALSE);

}



void CConvolDlg::BuildKernel()

{

	StringExpr *se;

	double x, d, c;

	int i;



	min = 1.7E+308;

	max = -1.7E+308;

	if (!(m_KernelSize & 1)) m_KernelSize--;



	try

	{

		se = new StringExpr(m_Function.GetBuffer(99));

	}

	catch (ExprException *e)

	{

		EXPRERROR;

		return;

	}

	c = 1.0 / (m_KernelSize >> 1);

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

	{

		x = -1.0 + i * c;

		d = se->GetValue(x);

		kernel[i] = d;

	}

	if (m_Normalize)

	{

		d = 0.0;

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

			d += kernel[i];

		if (fabs(d) < 0.0001) d = 1.0;

		if (d)

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

				kernel[i] /= d;

	}

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

	{

		d = kernel[i];

		if (d < min) min = d;

		if (d > max) max = d;

	}

}



BOOL CConvolDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	CDC *dc = GetDC();

	bm1 = new CBitmap();

	bm2 = new CBitmap();

	ir = new CDC();

	fr = new CDC();

	bm1->CreateCompatibleBitmap(dc, G_WIDTH, G_HEIGHT);

	bm2->CreateCompatibleBitmap(dc, G_WIDTH, G_HEIGHT);

	ir->CreateCompatibleDC(dc);

	ir->SelectObject(bm1);

	WHITERECT(ir);

	fr->CreateCompatibleDC(dc);

	fr->SelectObject(bm2);

	WHITERECT(fr);

	ReleaseDC(dc);

	return TRUE;  

	              

}



void CConvolDlg::OnDestroy() 

{

	CDialog::OnDestroy();

	delete fr;

	delete ir;

	delete bm2;

	delete bm1;

}



void CConvolDlg::BuildGraphs()

{

	double s1 = 1 / (max - min) * G_HEIGHT, d;

	double s2 = (double)m_KernelSize / G_WIDTH;

	int y, i;

	if (min == max) s1 = 1.0;

	char s[20];



	sprintf(s, "%.2g", max);

	SetDlgItemText(IDC_MAX1, s);

	sprintf(s, "%.2g", min);

	SetDlgItemText(IDC_MIN1, s);



	WHITERECT(ir);

	WHITERECT(fr);

	ir->SelectStockObject(BLACK_PEN);

	fr->SelectStockObject(BLACK_PEN);



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

	{

		d = kernel[int(i * s2)];

		y = G_HEIGHT - 1 - int((d - min) * s1);

		if (!i)

			ir->MoveTo(i, y);

		else

			ir->LineTo(i, y);

	}



	int size = 1 << (int)ceil(log(m_KernelSize) / log(2));

	double *re = new double[size];

	double *im = new double[size];



	for (i = m_KernelSize; i < size; i++)

		re[i] = 0.0;

	memcpy(re, kernel, m_KernelSize * sizeof(double));

	ForwardFFT(size, re, im);



	max = -1.7E+308;

	size >>= 1;

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

	{

		re[i] = sqrt(re[i] * re[i] + im[i] * im[i]);

		if (re[i] < 0.0001) re[i] = 0.0001;

		re[i] = 20 * log(re[i]);

		if (re[i] > max) max = re[i];

	}



	if (max > 0 && max < 0.01) max = 0.0;

	sprintf(s, "%.2g", max);

	SetDlgItemText(IDC_MAX2, s);

	s1 = 1 / (max + 80.0) * G_HEIGHT;

	s2 = (double)size / G_WIDTH;



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

	{

		d = re[int(i * s2)] + 80.0;

		y = G_HEIGHT - 1 - int(d * s1);

		if (!i)

			fr->MoveTo(i, y);

		else

			fr->LineTo(i, y);

	}



	delete im;

	delete re;

}



void CConvolDlg::OnPaint() 

{

	CPaintDC dc(this); 

	dc.BitBlt(25, 43, G_WIDTH, G_HEIGHT, ir, 0, 0, SRCCOPY);

	dc.BitBlt(257, 43, G_WIDTH, G_HEIGHT, fr, 0, 0, SRCCOPY);

}



void CConvolDlg::OnApply() 

{

	UpdateData();

	try

	{

		BuildKernel();

	}

	catch (ExprException *e)

	{

		EXPRERROR;

		return;

	}

	OnOK();

}



�1.19. Модуль DSP.h





#if !defined(AFX_DSP_H__35DE45A4_DE56_11D4_B5EF_5254AB134FE2__INCLUDED_)

#define AFX_DSP_H__35DE45A4_DE56_11D4_B5EF_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



#ifndef __AFXWIN_H__

	#error include 'stdafx.h' before including this file for PCH

#endif



#include "resource.h"       



class CDSPApp : public CWinApp

{

public:

	CDSPApp();



	public:

	virtual BOOL InitInstance();

	afx_msg void OnAppAbout();

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.20. Модуль DSP.cpp





#include "stdafx.h"

#include "DSP.h"



#include "MainFrm.h"

#include "DSPDoc.h"

#include "DSPView.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



BEGIN_MESSAGE_MAP(CDSPApp, CWinApp)

	ON_COMMAND(ID_APP_ABOUT, OnAppAbout)

	ON_COMMAND(ID_FILE_NEW, CWinApp::OnFileNew)

	ON_COMMAND(ID_FILE_OPEN, CWinApp::OnFileOpen)

END_MESSAGE_MAP()



CDSPApp::CDSPApp()

{

	if (!waveOutGetNumDevs())

		MessageBox(0, "Отсутствует музыкальная карта.\nВоспроизведение звука будет невозможным.", 

			"Предупреждение", MB_OK | MB_ICONEXCLAMATION);

}



CDSPApp theApp;



BOOL CDSPApp::InitInstance()

{

#ifdef _AFXDLL

	Enable3dControls();			

#else

	Enable3dControlsStatic();	

#endif



	SetRegistryKey(_T("МАТИ"));



	LoadStdProfileSettings();  



	CSingleDocTemplate* pDocTemplate;

	pDocTemplate = new CSingleDocTemplate(

		IDR_MAINFRAME,

		RUNTIME_CLASS(CDSPDoc),

		RUNTIME_CLASS(CMainFrame),       

		RUNTIME_CLASS(CDSPView));

	AddDocTemplate(pDocTemplate);



	CCommandLineInfo cmdInfo;

	ParseCommandLine(cmdInfo);



	if (!ProcessShellCommand(cmdInfo))

		return FALSE;



	m_pMainWnd->ShowWindow(SW_SHOW);

	m_pMainWnd->UpdateWindow();



	return TRUE;

}



class CAboutDlg : public CDialog

{

public:

	CAboutDlg();



	enum { IDD = IDD_ABOUTBOX };

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:

		

	DECLARE_MESSAGE_MAP()

};



CAboutDlg::CAboutDlg() : CDialog(CAboutDlg::IDD)

{

}



void CAboutDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

}



BEGIN_MESSAGE_MAP(CAboutDlg, CDialog)

		

END_MESSAGE_MAP()



void CDSPApp::OnAppAbout()

{

	CAboutDlg aboutDlg;

	aboutDlg.DoModal();

}



�1.21. Модуль DSPDoc.h





#if !defined(AFX_DSPDOC_H__35DE45AA_DE56_11D4_B5EF_5254AB134FE2__INCLUDED_)

#define AFX_DSPDOC_H__35DE45AA_DE56_11D4_B5EF_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



#include "ConvertDlg.h"

#include "LopassDlg.h"

#include "HipassDlg.h"

#include "BandpassDlg.h"

#include "BandrejectDlg.h"

#include "UserfilterDlg.h"

#include "MovingavgDlg.h"

#include "ChebyshevDlg.h"

#include "EchoDlg.h"

#include "AmpmodDlg.h"

#include "ConvolDlg.h"

#include "HomomorphicDlg.h"

#include "IIRDlg.h"

#include "NewDocDlg.h"

#include "RecordDlg.h"

#include "3DDesignDlg.h"

#include "SetSampleDlg.h"

#include "AddNoiseDlg.h"

#include "FadeDlg.h"

#include "PitchShiftDlg.h"

#include "ChorusDlg.h"

#include "ReverbDlg.h"



class CDSPDoc : public CDocument

{

private:

	void DeleteSelection();

	int GetSampleSize();

	int GetSamples();

	void Play(int StartPos, int EndPos);

	CConvertDlg dlg;

	CNewDocDlg newdoc;

	CLopassDlg lopass;

	CHipassDlg hipass;

	CBandpassDlg bandpass;

	CBandrejectDlg bandreject;

	CUserfilterDlg userfir;

	CRecordDlg recdlg;

	CEchoDlg echodlg;

	CAmpmodDlg ampdlg;

	CConvolDlg condlg;

	CHomomorphicDlg homodlg;

	CIIRDlg iirdlg;

	CMovingavgDlg avgdlg;

	CChebyshevDlg chdlg;

	C3DDesignDlg dlg3d;

	CSetSampleDlg smpdlg;

	CAddNoiseDlg noisedlg;

	CFadeDlg fadedlg;

	CPitchShiftDlg pitchdlg;

	CChorusDlg chorusdlg;

	CReverbDlg reverbdlg;

	CDialog d;

	friend class CHomomorphicDlg;

	friend void CALLBACK waveOutProc(HWAVEOUT hwo,	UINT uMsg, DWORD dwInstance,

									 DWORD dwParam1, DWORD dwParam2);

	void EnableMenuItems(UINT enable);

	int m_Freq;

	int m_NumDevs;

	void ApplyFilter(int type, bool IsFIR, bool Show, bool Apply);

	void ModSynth(bool IsSynth);

protected: 

	CDSPDoc();

	DECLARE_DYNCREATE(CDSPDoc)



public:

	HWAVEOUT hwo;

	HWAVEIN hwi;

	int StartPos;

	int EndPos;

	WaveHeader h;

	bool IsPlaying;

	bool Paused;

	char *data;

	bool CheckFormat(WaveHeader h);



public:



	public:

	virtual BOOL OnNewDocument();

	virtual void Serialize(CArchive& ar);

	virtual BOOL OnOpenDocument(LPCTSTR lpszPathName);

	virtual BOOL OnSaveDocument(LPCTSTR lpszPathName);

	virtual BOOL OnCmdMsg(UINT nID, int nCode, void* pExtra, AFX_CMDHANDLERINFO* pHandlerInfo);

	virtual void DeleteContents();



public:

	virtual ~CDSPDoc();

#ifdef _DEBUG

	virtual void AssertValid() const;

	virtual void Dump(CDumpContext& dc) const;

#endif



protected:



protected:

	afx_msg void OnConvert();

	afx_msg void OnEditCopy();

	afx_msg void OnEditPaste();

	afx_msg void OnEditCut();

	afx_msg void OnEditClear();

	afx_msg void OnFileinfo();

	afx_msg void OnPlay();

	afx_msg void OnUpdateFileNew(CCmdUI* pCmdUI);

	afx_msg void OnUpdateFileOpen(CCmdUI* pCmdUI);

	afx_msg void OnUpdateFileSave(CCmdUI* pCmdUI);

	afx_msg void OnUpdateFileSaveAs(CCmdUI* pCmdUI);

	afx_msg void OnUpdateConvert(CCmdUI* pCmdUI);

	afx_msg void OnUpdateStop(CCmdUI* pCmdUI);

	afx_msg void OnPlayall();

	afx_msg void OnUpdatePlay(CCmdUI* pCmdUI);

	afx_msg void OnUpdatePlayall(CCmdUI* pCmdUI);

	afx_msg void OnUpdatePause(CCmdUI* pCmdUI);

	afx_msg void OnStop();

	afx_msg void OnUpdateRewind(CCmdUI* pCmdUI);

	afx_msg void OnUpdateForward(CCmdUI* pCmdUI);

	afx_msg void OnUpdateGotoend(CCmdUI* pCmdUI);

	afx_msg void OnUpdateGotostart(CCmdUI* pCmdUI);

	afx_msg void OnPause();

	afx_msg void OnUpdateAppAbout(CCmdUI* pCmdUI);

	afx_msg void OnUpdateFileinfo(CCmdUI* pCmdUI);

	afx_msg void OnPlayparams();

	afx_msg void OnUpdatePlayparams(CCmdUI* pCmdUI);

	afx_msg void OnUpdateLopass(CCmdUI* pCmdUI);

	afx_msg void OnLopass();

	afx_msg void OnHipass();

	afx_msg void OnUpdateHipass(CCmdUI* pCmdUI);

	afx_msg void OnUpdateBandpass(CCmdUI* pCmdUI);

	afx_msg void OnBandpass();

	afx_msg void OnBandreject();

	afx_msg void OnUpdateBandreject(CCmdUI* pCmdUI);

	afx_msg void OnUpdateUserfir(CCmdUI* pCmdUI);

	afx_msg void OnUserfir();

	afx_msg void OnClear();

	afx_msg void OnFileRecord();

	afx_msg void OnUpdateRemovedc(CCmdUI* pCmdUI);

	afx_msg void OnRemovedc();

	afx_msg void OnMovingavg();

	afx_msg void OnUpdateMovingavg(CCmdUI* pCmdUI);

	afx_msg void OnUpdateChebyshev(CCmdUI* pCmdUI);

	afx_msg void OnChebyshev();

	afx_msg void OnUpdateEcho(CCmdUI* pCmdUI);

	afx_msg void OnEcho();

	afx_msg void OnUpdateAmpmod(CCmdUI* pCmdUI);

	afx_msg void OnAmpmod();

	afx_msg void OnUpdateConvolution(CCmdUI* pCmdUI);

	afx_msg void OnConvolution();

	afx_msg void OnUpdateLogarithming(CCmdUI* pCmdUI);

	afx_msg void OnLogarithming();

	afx_msg void OnUpdateFourier(CCmdUI* pCmdUI);

	afx_msg void OnFourier();

	afx_msg void OnUpdateIirdesign(CCmdUI* pCmdUI);

	afx_msg void OnIirdesign();

	afx_msg void OnUpdate3ddesign(CCmdUI* pCmdUI);

	afx_msg void On3ddesign();

	afx_msg void OnUpdateSynth(CCmdUI* pCmdUI);

	afx_msg void OnSynth();

	afx_msg void OnUpdateSetsamples(CCmdUI* pCmdUI);

	afx_msg void OnSetsamples();

	afx_msg void OnUpdateAddnoise(CCmdUI* pCmdUI);

	afx_msg void OnAddnoise();

	afx_msg void OnUpdateFade(CCmdUI* pCmdUI);

	afx_msg void OnFade();

	afx_msg void OnUpdatePitchshift(CCmdUI* pCmdUI);

	afx_msg void OnPitchshift();

	afx_msg void OnUpdateChorus(CCmdUI* pCmdUI);

	afx_msg void OnChorus();

	afx_msg void OnUpdateReverb(CCmdUI* pCmdUI);

	afx_msg void OnReverb();

	afx_msg void OnUpdateReverse(CCmdUI* pCmdUI);

	afx_msg void OnReverse();

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.22. Модуль DSPDoc.cpp





#include "stdafx.h"

#include "DSP.h"



#include "DSPDoc.h"

#include "DSPView.h"

#include "InfoDlg.h"

#include "MainFrm.h"

#include "PlayDialog.h"

#include "ProgressDlg.h"

#include "filters.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



IMPLEMENT_DYNCREATE(CDSPDoc, CDocument)



BEGIN_MESSAGE_MAP(CDSPDoc, CDocument)

	ON_COMMAND(ID_CONVERT, OnConvert)

	ON_COMMAND(ID_EDIT_COPY, OnEditCopy)

	ON_COMMAND(ID_EDIT_PASTE, OnEditPaste)

	ON_COMMAND(ID_EDIT_CUT, OnEditCut)

	ON_COMMAND(ID_EDIT_CLEAR, OnEditClear)

	ON_COMMAND(ID_FILEINFO, OnFileinfo)

	ON_COMMAND(ID_PLAY, OnPlay)

	ON_UPDATE_COMMAND_UI(ID_FILE_NEW, OnUpdateFileNew)

	ON_UPDATE_COMMAND_UI(ID_FILE_OPEN, OnUpdateFileOpen)

	ON_UPDATE_COMMAND_UI(ID_FILE_SAVE, OnUpdateFileSave)

	ON_UPDATE_COMMAND_UI(ID_FILE_SAVE_AS, OnUpdateFileSaveAs)

	ON_UPDATE_COMMAND_UI(ID_CONVERT, OnUpdateConvert)

	ON_UPDATE_COMMAND_UI(ID_STOP, OnUpdateStop)

	ON_COMMAND(ID_PLAYALL, OnPlayall)

	ON_UPDATE_COMMAND_UI(ID_PLAY, OnUpdatePlay)

	ON_UPDATE_COMMAND_UI(ID_PLAYALL, OnUpdatePlayall)

	ON_UPDATE_COMMAND_UI(ID_PAUSE, OnUpdatePause)

	ON_COMMAND(ID_STOP, OnStop)

	ON_UPDATE_COMMAND_UI(ID_REWIND, OnUpdateRewind)

	ON_UPDATE_COMMAND_UI(ID_FORWARD, OnUpdateForward)

	ON_UPDATE_COMMAND_UI(ID_GOTOEND, OnUpdateGotoend)

	ON_UPDATE_COMMAND_UI(ID_GOTOSTART, OnUpdateGotostart)

	ON_COMMAND(ID_PAUSE, OnPause)

	ON_UPDATE_COMMAND_UI(ID_APP_ABOUT, OnUpdateAppAbout)

	ON_UPDATE_COMMAND_UI(ID_FILEINFO, OnUpdateFileinfo)

	ON_COMMAND(ID_PLAYPARAMS, OnPlayparams)

	ON_UPDATE_COMMAND_UI(ID_PLAYPARAMS, OnUpdatePlayparams)

	ON_UPDATE_COMMAND_UI(ID_LOPASS, OnUpdateLopass)

	ON_COMMAND(ID_LOPASS, OnLopass)

	ON_COMMAND(ID_HIPASS, OnHipass)

	ON_UPDATE_COMMAND_UI(ID_HIPASS, OnUpdateHipass)

	ON_UPDATE_COMMAND_UI(ID_BANDPASS, OnUpdateBandpass)

	ON_COMMAND(ID_BANDPASS, OnBandpass)

	ON_COMMAND(ID_BANDREJECT, OnBandreject)

	ON_UPDATE_COMMAND_UI(ID_BANDREJECT, OnUpdateBandreject)

	ON_UPDATE_COMMAND_UI(ID_USERFIR, OnUpdateUserfir)

	ON_COMMAND(ID_USERFIR, OnUserfir)

	ON_COMMAND(ID_CLEAR, OnClear)

	ON_COMMAND(ID_FILE_RECORD, OnFileRecord)

	ON_UPDATE_COMMAND_UI(ID_REMOVEDC, OnUpdateRemovedc)

	ON_COMMAND(ID_REMOVEDC, OnRemovedc)

	ON_COMMAND(ID_MOVINGAVG, OnMovingavg)

	ON_UPDATE_COMMAND_UI(ID_MOVINGAVG, OnUpdateMovingavg)

	ON_UPDATE_COMMAND_UI(ID_CHEBYSHEV, OnUpdateChebyshev)

	ON_COMMAND(ID_CHEBYSHEV, OnChebyshev)

	ON_UPDATE_COMMAND_UI(ID_ECHO, OnUpdateEcho)

	ON_COMMAND(ID_ECHO, OnEcho)

	ON_UPDATE_COMMAND_UI(ID_AMPMOD, OnUpdateAmpmod)

	ON_COMMAND(ID_AMPMOD, OnAmpmod)

	ON_UPDATE_COMMAND_UI(ID_CONVOLUTION, OnUpdateConvolution)

	ON_COMMAND(ID_CONVOLUTION, OnConvolution)

	ON_UPDATE_COMMAND_UI(ID_LOGARITHMING, OnUpdateLogarithming)

	ON_COMMAND(ID_LOGARITHMING, OnLogarithming)

	ON_UPDATE_COMMAND_UI(ID_FOURIER, OnUpdateFourier)

	ON_COMMAND(ID_FOURIER, OnFourier)

	ON_UPDATE_COMMAND_UI(ID_IIRDESIGN, OnUpdateIirdesign)

	ON_COMMAND(ID_IIRDESIGN, OnIirdesign)

	ON_UPDATE_COMMAND_UI(ID_3DDESIGN, OnUpdate3ddesign)

	ON_COMMAND(ID_3DDESIGN, On3ddesign)

	ON_UPDATE_COMMAND_UI(ID_SYNTH, OnUpdateSynth)

	ON_COMMAND(ID_SYNTH, OnSynth)

	ON_UPDATE_COMMAND_UI(ID_SETSAMPLES, OnUpdateSetsamples)

	ON_COMMAND(ID_SETSAMPLES, OnSetsamples)

	ON_UPDATE_COMMAND_UI(ID_ADDNOISE, OnUpdateAddnoise)

	ON_COMMAND(ID_ADDNOISE, OnAddnoise)

	ON_UPDATE_COMMAND_UI(ID_FADE, OnUpdateFade)

	ON_COMMAND(ID_FADE, OnFade)

	ON_UPDATE_COMMAND_UI(ID_PITCHSHIFT, OnUpdatePitchshift)

	ON_COMMAND(ID_PITCHSHIFT, OnPitchshift)

	ON_UPDATE_COMMAND_UI(ID_CHORUS, OnUpdateChorus)

	ON_COMMAND(ID_CHORUS, OnChorus)

	ON_UPDATE_COMMAND_UI(ID_REVERB, OnUpdateReverb)

	ON_COMMAND(ID_REVERB, OnReverb)

	ON_UPDATE_COMMAND_UI(ID_REVERSE, OnUpdateReverse)

	ON_COMMAND(ID_REVERSE, OnReverse)

END_MESSAGE_MAP()



CDSPDoc *pDoc;

WAVEHDR wh;

CProgressDlg *pdlg;



CDSPDoc::CDSPDoc()

{

	data = NULL;	

	hwo = 0;

	IsPlaying = false;

	Paused = false;

	pDoc = this;

	m_Freq = 0;

	m_NumDevs = waveOutGetNumDevs();

}



CDSPDoc::~CDSPDoc()

{

	if (IsPlaying) OnStop();

}



BOOL CDSPDoc::OnNewDocument()

{

	if (!CDocument::OnNewDocument())

		return FALSE;



	int smp_rate = GetSampleRate(newdoc.m_SampleRate);



	strcpy(h.RIFF, "RIFF");

	strcpy(h.wavefmt, "WAVEfmt ");

	h.size = sizeof(h.w) + 2;

	h.w.wFormatTag = WAVE_FORMAT_PCM;

	h.w.nChannels = newdoc.m_Channels + 1;

	h.w.nSamplesPerSec = smp_rate;

	h.wBitsPerSample = 1 << (newdoc.m_SampleSize + 3);

	h.w.nBlockAlign = h.w.nChannels * (newdoc.m_SampleSize + 1);

	h.w.nAvgBytesPerSec = smp_rate * h.w.nBlockAlign;

	strcpy(h.data, "data");

	h.size2 = (h.w.nAvgBytesPerSec * newdoc.m_DocSize);

	h.file_length = sizeof(h.w) + h.size2 - 8;



	data = new char[h.size2];

	if (!newdoc.m_SampleSize)

		memset(data, 0x80, h.size2);

	else

		memset(data, 0x00, h.size2);



	return TRUE;

}



void CDSPDoc::Serialize(CArchive& ar)

{

	if (ar.IsLoading())

	{

		WaveHeader h2;

		ar.Read(&h2, sizeof(h2));

		if (!CheckFormat(h2))


		{

			DeleteContents();

			UpdateAllViews(NULL);

			throw AfxThrowArchiveException(CArchiveException::badIndex, ar.GetFile()->GetFileName());

		}


		memcpy(&h, &h2, sizeof(h));

		data = new char[h.size2];

	}



	unsigned long step = h.size2 / 100, n, cur_pos = 0;

	if (step < 512000) step = 512000;

	n = h.size2 / step;

	if (h.size2 % step) n++;



	if (ar.IsStoring())

		ar.Write(&h, sizeof(h));



	for (unsigned int i = 0; i < n; i++)

	{

		if (cur_pos + step <= h.size2)

		{

			if (ar.IsStoring())

				ar.Write(data + cur_pos, step);

			else

				ar.Read(data + cur_pos, step);

		}

		else

		{

			if (ar.IsStoring())

				ar.Write(data + cur_pos, h.size2 - cur_pos);

			else

				ar.Read(data + cur_pos, h.size2 - cur_pos);

		}

		pdlg->m_Progress.SetPos(int((double)cur_pos / h.size2 * 100.0));

		cur_pos += step;

	}

}



void CDSPDoc::DeleteContents()

{

	if (data != NULL)

	{

		delete data;

		data = NULL;

	}

}



bool CDSPDoc::CheckFormat(WaveHeader h)

{

	if (h.RIFF[0] != 'R' ||

		h.RIFF[1] != 'I' ||

		h.RIFF[2] != 'F' ||

		h.RIFF[3] != 'F') return false;



	if (h.w.wFormatTag != WAVE_FORMAT_PCM) return false;



	if (h.wBitsPerSample != 16 &&

		h.wBitsPerSample != 8) return false;



	if (h.w.nChannels != 1 &&

		h.w.nChannels != 2) return false;



	if (h.data[0] != 'd' ||

		h.data[1] != 'a' ||

		h.data[2] != 't' ||

		h.data[3] != 'a') return false;



	return true;

}



#ifdef _DEBUG

void CDSPDoc::AssertValid() const

{

	CDocument::AssertValid();

}



void CDSPDoc::Dump(CDumpContext& dc) const

{

	CDocument::Dump(dc);

}

#endif 



void CDSPDoc::OnConvert() 

{

	if (dlg.DoModal() != IDOK) return;

	unsigned int smp_rate = GetSampleRate(dlg.m_SampleRate);

	double step = (double)h.w.nSamplesPerSec / smp_rate;

	double smp[2], pos = 0.0;

	int new_samples = int((double)h.size2 / GetSampleSize() / step);

	int new_channels = dlg.m_Channels + 1;

	int new_samplesize = new_channels * (dlg.m_SampleSize + 1);

	int percentage = 0, p = 0;

	int segs, seg_size = new_samples / 100;

	int i, j, n, k_size = 65, cut_off;

	double *kernel = NULL, db = (double)dlg.m_Volume / -20.0;

	bool Is16bit = (dlg.m_SampleSize == 1);

	bool MonoToStereo = (new_channels == 2 && h.w.nChannels == 1);

	bool StereoToMono = (new_channels == 1 && h.w.nChannels == 2);

	bool c8bitTo16bit = (Is16bit && h.wBitsPerSample == 8);

	bool c16bitTo8bit = (!Is16bit && h.wBitsPerSample == 16);

	CProgressDlg pd;



	if (smp_rate == h.w.nSamplesPerSec &&

		new_channels == h.w.nChannels &&

		Is16bit == (h.wBitsPerSample == 16)

		&& db == 0.0) return;



	if (dlg.m_ApplyFilter && smp_rate != h.w.nSamplesPerSec)

	{

		 if (smp_rate < h.w.nSamplesPerSec)

			 cut_off = smp_rate;

		 else

			 cut_off = h.w.nSamplesPerSec >> 1;

		 kernel = new double[k_size];

		 LowPassFIRKernel(k_size - 1, (double)cut_off / smp_rate, true, kernel);

	}



	if (dlg.m_ApplyFilter && smp_rate < h.w.nSamplesPerSec)

	{

		pd.m_Text = "Идёт обработка входного сигнала...";

		pd.Create(IDD_PROGRESSDLG);

		SetProgressDlg(&pd);

		for (i = 0; i < h.w.nChannels; i++)

		{

			SampleData s(h.size2 / GetSampleSize(), data, (h.wBitsPerSample == 16), (h.w.nChannels == 2), i);

			FIRFilter(s, k_size, kernel);

		}

		pd.DestroyWindow();

	}



	pd.m_Text = "Идёт преобразование входного сигнала...";

	pd.Create(IDD_PROGRESSDLG);



	char *new_data = new char[new_samples * new_samplesize];

	SampleData s1(h.size2 / GetSampleSize(), data, (h.wBitsPerSample == 16),

		(h.w.nChannels == 2), 0);

	SampleData s2(new_samples, new_data, Is16bit, (new_channels == 2), 0);



	if (seg_size < 65536) seg_size = 65536;

	segs = new_samples / seg_size;

	if (new_samples % seg_size) segs++;



	for (n = 0; n < segs; n++)

	{

		if (new_samples - p < seg_size) 

			seg_size = new_samples - p;

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

		{

			for (j = 0; j < new_channels; j++)

			{

				if (!MonoToStereo)

					s1.Channel = j;

				smp[j] = s1.GetSample(int(pos));

				if (StereoToMono)

				{

					s1.Channel = 0;

					smp[0] = s1.GetSample(int(pos));

					s1.Channel = 1;

					smp[0] += s1.GetSample(int(pos));

					smp[0] *= 0.5;

				}

				if (c8bitTo16bit)

					smp[j] *= 256.0;

				if (c16bitTo8bit)

					smp[j] /= 256.0;

				smp[j] *= pow(10, db);

				s2.Channel = j;

				s2.SetSample(i + p, smp[j]);

			}

			pos += step;

		}

		p += seg_size;

		percentage = int((double)p * 100.0 / new_samples);

		pd.m_Progress.SetPos(percentage);

	}



	pd.DestroyWindow();



	if (dlg.m_ApplyFilter && smp_rate > h.w.nSamplesPerSec)

	{

		pd.m_Text = "Идёт обработка входного сигнала...";

		pd.Create(IDD_PROGRESSDLG);

		SetProgressDlg(&pd);

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

		{

			SampleData s(new_samples, new_data, Is16bit, (new_channels == 2), i);

			FIRFilter(s, k_size, kernel);

		}

		pd.DestroyWindow();

	}



	if (kernel) delete kernel;

	delete data;



	data = new_data;

	h.wBitsPerSample = 8 << (Is16bit ? 1 : 0);

	h.w.nChannels = new_channels;

	h.w.nBlockAlign = new_channels << (Is16bit ? 1 : 0);

	h.w.nSamplesPerSec = smp_rate;

	h.w.nAvgBytesPerSec = smp_rate * h.w.nBlockAlign;

	int diff = h.size2; 

	h.size2 = new_samples * new_samplesize;

	diff -= h.size2;

	h.file_length -= diff;

	SetModifiedFlag();

	UpdateAllViews(NULL);

}



int CDSPDoc::GetSampleSize()

{

	return (h.wBitsPerSample >> 3) * h.w.nChannels;

}



int CDSPDoc::GetSamples()

{

	return h.size2 / (h.w.nChannels * h.wBitsPerSample >> 3);

}



void CDSPDoc::OnEditCopy() 

{

	POSITION pos = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(pos);

	HGLOBAL mem;

	int size = GetSampleSize();

	int size2 = size * v->GetSelectionSize();

	WaveHeader h2;

	char *data2;



	mem = GlobalAlloc(GMEM_MOVEABLE | GMEM_DDESHARE, size2 + sizeof(h));

	if (!mem)

	{

		v->MessageBox("Недостаточно памяти для выполнения операции");

		return;

	}

	h2 = h;

	h2.file_length -= size * GetSamples() - size2;

	h2.size2 = size2;

	data2 = (char *)GlobalLock(mem);

	memcpy(data2, (char *)&h2, sizeof(h2));

	memcpy(data2 + sizeof(h2), data + size * v->GetStartPos(), size2);

	GlobalUnlock(mem);



	if (!v->OpenClipboard())

	{

		v->MessageBox("Невозможно открыть буфер обмена");

		return;

	}



	if (!EmptyClipboard())

	{

		v->MessageBox("Невозможно очистить буфер обмена");

		CloseClipboard();

		return;

	}



	if (!SetClipboardData(CF_WAVE, mem))

	{

		v->MessageBox("Невозможно занести данный в буфер обмена");

		CloseClipboard();

		return;

	}



	if (!CloseClipboard())

	{

		v->MessageBox("Невозможно закрыть буфер обмена");

		return;

	}

}



void CDSPDoc::OnEditPaste() 

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);

	HANDLE mem;

	char *data2, *buf;

	int size = GetSampleSize(), pos;

	WaveHeader h2;



	if (!v->OpenClipboard())

	{

		v->MessageBox("Невозможно открыть буфер обмена");

		return;

	}



	mem = GetClipboardData(CF_WAVE);



	if (!mem)

	{

		v->MessageBox("Невозможно вставить данные из буфера обмена");

		CloseClipboard();

		return;

	}



	data2 = (char *)GlobalLock(mem);

	h2 = *((WaveHeader *)data2);

	if (h2.w.nAvgBytesPerSec == h.w.nAvgBytesPerSec &&

		h2.w.nBlockAlign == h.w.nBlockAlign &&

		h2.w.nChannels == h.w.nChannels &&

		h2.w.nSamplesPerSec == h.w.nSamplesPerSec &&

		h2.w.wFormatTag == h.w.wFormatTag &&

		h2.wBitsPerSample == h.wBitsPerSample)

	{

		buf = new char[size * GetSamples() + h2.size2];

		pos = size * v->GetStartPos();

		if (pos) memcpy(buf, data, pos);

		memcpy(buf + pos, data2 + sizeof(h2), h2.size2);

		pos += h2.size2;

		memcpy(buf + pos, data + size * v->GetStartPos(), 

			(GetSamples() - v->GetStartPos()) * size);

		delete data;

		data = buf;

		SetModifiedFlag();

		v->m_nSamples += h2.size2 / size;

		h.size2 += h2.size2;

		h.file_length += h2.size2;



		GlobalUnlock(mem);



		v->UpdateScrollParams();

		v->InvalidateRect(NULL, FALSE);

	}

	else

		v->MessageBox("Невозможно вставить данные из буфера обмена, так как их формат отличается от формата текущего документа");



	if (!CloseClipboard())

	{

		v->MessageBox("Невозможно закрыть буфер обмена");

		return;

	}

}



void CDSPDoc::OnEditCut() 

{

	OnEditCopy();

	DeleteSelection();

}



void CDSPDoc::DeleteSelection()

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);

	int smp_size = GetSampleSize(), sel_size = v->GetSelectionSize();

	int buf_size = (GetSamples() - v->GetSelectionSize()) * smp_size;

	int size = v->GetStartPos() * smp_size, pos;

	char *buf = new char[buf_size];



	if (size) memcpy(buf, data, size);

	pos = size;

	size = (GetSamples() - v->GetEndPos() - 1) * smp_size;

	if (size) memcpy(buf + pos, data + smp_size * (v->GetEndPos() + 1), size);

	v->m_nSamples -= sel_size;

	h.size2 = v->m_nSamples * smp_size;

	h.file_length -= sel_size * smp_size;

	v->m_StartPos = v->m_EndPos = v->GetStartPos();

	delete data;

	data = buf;

	SetModifiedFlag();

	v->UpdateScrollParams();

	v->InvalidateRect(NULL, FALSE);

}



void CDSPDoc::OnEditClear() 

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);

	if (v->MessageBox("Удалить выделенный фрагмент?", NULL, MB_YESNO) == IDYES)

		DeleteSelection();

}



void CDSPDoc::OnFileinfo() 

{

	int smp_size = GetSampleSize();

	int samples = h.size2 / smp_size;

	int msecs = int((double)samples * 1000.0 / h.w.nSamplesPerSec);

	int file_size = sizeof(h) + h.size2;



	CInfoDlg dlg;

	dlg.m_FileName = GetTitle();

	dlg.m_FileSize.Format("%ld байт", file_size);

	if ((file_size % 10) == 2 ||

		(file_size % 10) == 3 ||

		(file_size % 10) == 4 &&

		((file_size % 100) > 20 ||

		(file_size % 100) < 10))

		dlg.m_FileSize += "а";

	dlg.m_BitsPerSample.Format("%d бит", h.wBitsPerSample);

	dlg.m_SampleRate.Format("%d Гц", h.w.nSamplesPerSec);

	dlg.m_nChannels.Format("%d", h.w.nChannels);

	if (h.w.nChannels > 1)

		dlg.m_nChannels += " (Стерео)";

	else

		dlg.m_nChannels += " (Моно)";

	dlg.m_SampleSize.Format("%d байт", smp_size);

	if (smp_size != 1)

		dlg.m_SampleSize += "а";

	dlg.m_nSamples.Format("%ld", samples);

	dlg.m_FileTime.Format("%d ч., %d мин., %d с.", msecs / 3600000,

		(msecs / 60000) % 60, (msecs / 1000) % 60);



	dlg.DoModal();

}



void CDSPDoc::OnPlay() 

{

	if (Paused)

	{

		waveOutRestart(hwo);

		Paused = false;

		int count = 0;

		while (AfxGetApp()->OnIdle(count++));

		return;

	}



	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);

	int StartPos = v->GetStartPos();

	int EndPos = v->GetEndPos();

	if (StartPos != EndPos)

		Play(StartPos, EndPos);

	else

		Play(StartPos, v->m_nSamples - 1);

}



void CDSPDoc::OnUpdateFileNew(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnUpdateFileOpen(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnUpdateFileSave(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);		

}



void CDSPDoc::OnUpdateFileSaveAs(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnUpdateConvert(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnUpdateStop(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(IsPlaying && m_NumDevs);

}



void CDSPDoc::Play(int StartPos, int EndPos)

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);

	WAVEFORMATEX w;

	MMRESULT n;

	int SampleSize = GetSampleSize();



	CDSPDoc::StartPos = StartPos;

	CDSPDoc::EndPos = EndPos;



	EnableMenuItems(MF_DISABLED | MF_GRAYED);



	waveOutClose(hwo);

	w.wFormatTag = h.w.wFormatTag;

	w.nChannels = h.w.nChannels;

	if (!m_Freq)

		w.nSamplesPerSec = h.w.nSamplesPerSec;

	else

		w.nSamplesPerSec = GetSampleRate(m_Freq - 1);

	w.nAvgBytesPerSec = h.w.nAvgBytesPerSec;

	w.nBlockAlign = h.w.nBlockAlign;

	w.wBitsPerSample = h.wBitsPerSample;

	w.cbSize = 0;

	n = waveOutOpen(&hwo, 0, &w, (DWORD)waveOutProc, (DWORD)AfxGetInstanceHandle(), CALLBACK_FUNCTION);

	if (n != MMSYSERR_NOERROR)

	{

		v->MessageBox("Ошибка вызова функции waveOutOpen", NULL, MB_OK | MB_ICONSTOP);

		return;

	}



	memset(&wh, 0, sizeof(wh));

	wh.lpData = data + StartPos * SampleSize;

	wh.dwBufferLength = (EndPos - StartPos + 1) * SampleSize;



	n = waveOutPrepareHeader(hwo, &wh, sizeof(wh));

	if (n != MMSYSERR_NOERROR)

	{

		v->MessageBox("Ошибка вызова функции waveOutPrepareHeader", NULL, MB_OK | MB_ICONSTOP);

		IsPlaying = false;

		return;

	}



	n = waveOutWrite(hwo, &wh, sizeof(wh));

	if (n != MMSYSERR_NOERROR)

	{

		v->MessageBox("Ошибка вызова функции waveOutWrite", NULL, MB_OK | MB_ICONSTOP);

		IsPlaying = false;

		return;

	}



	IsPlaying = true;

	int count = 0;

	while (AfxGetApp()->OnIdle(count++));

}



void CDSPDoc::OnPlayall() 

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);

	Play(0, v->m_nSamples - 1);

}



void CDSPDoc::OnUpdatePlay(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable((!IsPlaying || Paused) && m_NumDevs);

}



void CDSPDoc::OnUpdatePlayall(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying && m_NumDevs);	

}



void CDSPDoc::OnUpdatePause(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(IsPlaying && !Paused && m_NumDevs);	

}



void CDSPDoc::OnStop() 

{

	Paused = false;

	IsPlaying = false;

	waveOutReset(hwo);

	EnableMenuItems(MF_ENABLED);

}



void CDSPDoc::OnUpdateRewind(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnUpdateForward(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnUpdateGotoend(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnUpdateGotostart(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnPause() 

{

	waveOutPause(hwo);

	Paused = true;

}



void CALLBACK waveOutProc(HWAVEOUT hwo, UINT uMsg, DWORD dwInstance,

						  DWORD dwParam1, DWORD dwParam2)

{

	if (uMsg == WOM_DONE && hwo)

	{

		waveOutUnprepareHeader(hwo, &wh, sizeof(WAVEHDR));

		waveOutClose(hwo);

		if (pDoc->IsPlaying)

			pDoc->EnableMenuItems(MF_ENABLED);

		pDoc->IsPlaying = false;

	}

}



void CDSPDoc::OnUpdateAppAbout(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);

}



void CDSPDoc::OnUpdateFileinfo(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);

}



void CDSPDoc::EnableMenuItems(UINT enable)

{

	CWnd *w = AfxGetMainWnd();

	if (w != NULL)

	{

		CMenu *menu = w->GetMenu();

		if (menu != NULL)

			for (int i = 0; i < 9; i++)

				if (i != 2 && i != 3)

					menu->EnableMenuItem(i, MF_BYPOSITION | enable);

		w->DrawMenuBar();

	}

}



BOOL CDSPDoc::OnOpenDocument(LPCTSTR lpszPathName) 

{

	CProgressDlg pd;

	pd.m_Text = "Идёт открытие документа...";

	pd.Create(IDD_PROGRESSDLG);

	pdlg = &pd;

	if (!CDocument::OnOpenDocument(lpszPathName))


	{

		pd.DestroyWindow();

		OnNewDocument();

	}


	return TRUE;

}



void CDSPDoc::OnPlayparams() 

{

	CPlayDialog dlg;

	dlg.m_Freq = m_Freq;

	dlg.DoModal();

	m_Freq = dlg.m_Freq;

}



void CDSPDoc::OnUpdatePlayparams(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying && m_NumDevs);	

}



void CDSPDoc::OnUpdateLopass(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);

}



void CDSPDoc::OnLopass() 

{

	ApplyFilter(0, true, true, true);

}



void CDSPDoc::OnHipass() 

{

	ApplyFilter(1, true, true, true);

}



void CDSPDoc::OnUpdateHipass(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);

}



void CDSPDoc::OnUpdateBandpass(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);

}



void CDSPDoc::OnBandpass() 

{

	ApplyFilter(2, true, true, true);

}



void CDSPDoc::OnBandreject() 

{

	ApplyFilter(3, true, true, true);	

}



void CDSPDoc::OnUpdateBandreject(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnUpdateUserfir(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnUserfir() 

{

	ApplyFilter(4, true, true, true);

}



void CDSPDoc::ApplyFilter(int type, bool IsFIR, bool Show, bool Apply)

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);

	int res = Show ? IDCANCEL : IDOK;

	int s1 = v->GetStartPos();

	int e1 = v->GetEndPos();

	int ApplyTo = (s1 != e1) ? 1 : 0;

	int samplerate = h.w.nSamplesPerSec;

	int k_size, i;

	int N, NumPoles, NumZeros;

	CString freq;

	freq.Format("%d", samplerate >> 1);



	if (IsFIR)

	{

		switch (type)

		{

			case 0: 

				if (Show)

				{

					lopass.m_Freq = "Частота среза (0 - " + freq + " Гц):";

					lopass.m_HalfRate = samplerate >> 1;

					lopass.m_ApplyTo = ApplyTo;

					res = lopass.DoModal(); 

				}

				k_size = lopass.m_KernelSize;

				ApplyTo = lopass.m_ApplyTo;

				break;

			case 1: 

				if (Show)

				{

					hipass.m_Freq = "Частота среза (0 - " + freq + " Гц):";

					hipass.m_HalfRate = samplerate >> 1;

					hipass.m_ApplyTo = ApplyTo;

					res = hipass.DoModal(); 

				}

				k_size = hipass.m_KernelSize;

				ApplyTo = hipass.m_ApplyTo;

				break;

			case 2: 

				if (Show)

				{

					bandpass.m_Freq1 = "Начало полосы (0 - " + freq + " Гц):";

					bandpass.m_Freq2 = "Конец полосы (0 - " + freq + " Гц):";

					bandpass.m_HalfRate = samplerate >> 1;

					bandpass.m_ApplyTo = ApplyTo;

					res = bandpass.DoModal(); 

				}

				k_size = bandpass.m_KernelSize;

				ApplyTo = bandpass.m_ApplyTo;

				break;

			case 3: 

				if (Show)

				{

					bandreject.m_Freq1 = "Начало полосы (0 - " + freq + " Гц):";

					bandreject.m_Freq2 = "Конец полосы (0 - " + freq + " Гц):";

					bandreject.m_HalfRate = samplerate >> 1;

					bandreject.m_ApplyTo = ApplyTo;

					res = bandreject.DoModal(); 

				}

				k_size = bandreject.m_KernelSize;

				ApplyTo = bandreject.m_ApplyTo;

				break;

			case 4: 

				if (Show)

				{

					userfir.m_HalfRate = samplerate >> 1;

					userfir.m_Bits = h.wBitsPerSample;

					userfir.m_ApplyTo = ApplyTo;

					res = userfir.DoModal(); 

				}

				k_size = userfir.m_KernelSize;

				ApplyTo = userfir.m_ApplyTo;

				break;

			case 5:

				if (Show)

				{

					condlg.m_ApplyTo = ApplyTo;

					res = condlg.DoModal();

				}

				ApplyTo = condlg.m_ApplyTo;

				k_size = condlg.m_KernelSize;

				break;

			case 6:

				if (Show)

				{

					dlg3d.m_ApplyTo = ApplyTo;

					dlg3d.m_SmpRate = samplerate;

					res = dlg3d.DoModal();

				}

				ApplyTo = dlg3d.m_ApplyTo;

				if (!(k_size = dlg3d.m_KernelSize)) return;

		}

	}

	else

	{

		switch (type)

		{

			case 0:

				if (Show)

				{

					chdlg.m_Freq = "Частота среза (0 - " + freq + " Гц):";

					chdlg.m_HalfRate = samplerate >> 1;

					chdlg.m_ApplyTo = ApplyTo;

					res = chdlg.DoModal(); 

				}

				ApplyTo = chdlg.m_ApplyTo;

				NumZeros = NumPoles = chdlg.m_NumPoles;

				if (NumPoles & 1)

				{

					NumPoles++;

					NumZeros++;

				}

				break;

			case 1:

				if (Show)

				{

					iirdlg.m_HalfRate = samplerate >> 1;

					iirdlg.m_ApplyTo = ApplyTo;

					res = iirdlg.DoModal();

				}

				ApplyTo = iirdlg.m_ApplyTo;

				NumPoles = iirdlg.cur_pole;

				NumZeros = iirdlg.cur_zero;

		}

	}



	if (res != IDOK || !Apply) return;

	v->InvalidateRect(NULL, FALSE);



	if (ApplyTo == 1)

	{

		StartPos = s1 * GetSampleSize();

		N = e1 - s1 + 1;

	}

	else

	{

		StartPos = 0;

		N = h.size2 / GetSampleSize();

	}



	CProgressDlg pd;

	pd.m_Text = "Идёт обработка входного сигнала...";

	pd.Create(IDD_PROGRESSDLG);

	SetProgressDlg(&pd);



	if (IsFIR)

	{

		double *kernel;



		if (!(k_size & 1) && type != 6) k_size--;

		kernel = new double[k_size];



		switch (type)

		{

			case 0: 

				LowPassFIRKernel(k_size - 1,

					(double)lopass.m_Cutoff / samplerate,

					!lopass.m_WindowType, kernel);

				break;

			case 1: 

				HighPassFIRKernel(k_size - 1,

					(double)hipass.m_Cutoff / samplerate,

					!hipass.m_WindowType, kernel);

				break;

			case 2: 

				BandPassFIRKernel(k_size - 1,

					(double)bandpass.m_Cutoff1 / samplerate,

					(double)bandpass.m_Cutoff2 / samplerate,

					!bandpass.m_WindowType, kernel);

				break;

			case 3: 

				BandRejectFIRKernel(k_size - 1,

					(double)bandreject.m_Cutoff1 / samplerate,

					(double)bandreject.m_Cutoff2 / samplerate,

					!bandreject.m_WindowType, kernel);

				break;

			case 4: 

				UserFIRKernel(k_size - 1,

					userfir.m_Bands, userfir.m_Freqs, samplerate,

					!userfir.m_WindowType, kernel);

				break;

			case 5:

				memcpy(kernel, condlg.kernel, k_size * sizeof(double));

				break;

			case 6:

				dlg3d.GetKernel(kernel);

		}



		for (i = 0; i < h.w.nChannels; i++)

		{

			SampleData s(N, data + StartPos, (h.wBitsPerSample == 16), (h.w.nChannels == 2), i);

			if (GetTransformFlag() == 2) 

				HomoFFTFIRFilter(s, k_size, kernel);

			else

			{

				if (k_size < 64)

					FIRFilter(s, k_size, kernel);

				else

					FFTFIRFilter(s, k_size, kernel);

			}

		}



		delete kernel;

	}

	else

	{

		int num_a = (NumZeros << 1) + 1;

		int num_b = NumPoles << 1;

		double *a = new double[(MAX_ZEROS << 1) + 1];

		double *b = new double[(MAX_POLES << 1) + 1];



		switch (type)

		{

			case 0: 

				GetChebyshevCoeff((double)chdlg.m_CutOff / h.w.nSamplesPerSec,

					NumPoles, chdlg.m_Ripple, !chdlg.m_IsLopass, a, b);

				break;

			case 1:

				GetPoleZeroCoeff(iirdlg.rp, iirdlg.wp, iirdlg.r0, iirdlg.w0,

					a, b, NumPoles, NumZeros, iirdlg.m_Normalize == 1);

		}



		for (i = 0; i < h.w.nChannels; i++)

		{

			SampleData s(N, data + StartPos, (h.wBitsPerSample == 16), (h.w.nChannels == 2), i);

			IIRFilter(s, num_a, a, num_b, b + 1);

		}



		delete b;

		delete a;

	}



	pd.DestroyWindow();

	SetModifiedFlag();

	v->InvalidateRect(NULL, FALSE);

}



BOOL CDSPDoc::OnSaveDocument(LPCTSTR lpszPathName) 

{

	CProgressDlg pd;

	if (IsPlaying) OnStop();

	pd.m_Text = "Идёт сохранение документа...";

	pd.Create(IDD_PROGRESSDLG);

	pdlg = &pd;

	return CDocument::OnSaveDocument(lpszPathName);

}



void CDSPDoc::OnClear() 

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);

	int s = v->GetStartPos() * GetSampleSize();

	int N = (v->GetEndPos() + 1) * GetSampleSize() - s;

	if (h.wBitsPerSample == 8)

		memset(data + s, 0x80, N);

	else

		memset(data + s, 0, N);

	SetModifiedFlag();

	v->InvalidateRect(NULL, FALSE);

}



BOOL CDSPDoc::OnCmdMsg(UINT nID, int nCode, void* pExtra, AFX_CMDHANDLERINFO* pHandlerInfo) 

{

	if (nID == ID_FILE_NEW && !nCode)

		if (newdoc.DoModal() != IDOK) return true;

	return CDocument::OnCmdMsg(nID, nCode, pExtra, pHandlerInfo);

}



void CDSPDoc::OnFileRecord() 

{

	if (!SaveModified()) return;

	if (recdlg.DoModal() != IDOK) return;

	if (!CDocument::OnNewDocument()) return;

	this->SetTitle("Безымянный");



	int smp_rate = GetSampleRate(recdlg.m_SmpRate);

	strcpy(h.RIFF, "RIFF");

	strcpy(h.wavefmt, "WAVEfmt ");

	h.size = sizeof(h.w) + 2;

	memcpy(&h.w, &recdlg.wf1, sizeof(WAVEFORMATEX));

	strcpy(h.data, "data");

	h.size2 = (recdlg.datasize);

	h.file_length = sizeof(h.w) + h.size2 - 8;



	data = recdlg.data;



	SetModifiedFlag();

	UpdateAllViews(NULL);

}



void CDSPDoc::OnUpdateRemovedc(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnRemovedc() 

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);

	unsigned int start, N;



	if (v->GetStartPos() == v->GetEndPos())

	{

		start = 0;

		N = h.size2 / GetSampleSize();

	}

	else

	{

		start = v->GetStartPos() * GetSampleSize();

		N = v->GetSelectionSize();

	}



	CProgressDlg pd;

	pd.m_Text = _T("Идёт обработка входного сигнала...");

	pd.Create(IDD_PROGRESSDLG);

	SetProgressDlg(&pd);



	for (int i = 0; i < h.w.nChannels; i++)

	{

		SampleData s(N, data + start, (h.wBitsPerSample == 16), (h.w.nChannels == 2), i);

		RemoveDCOffset(s);

	}



	pd.DestroyWindow();

	SetModifiedFlag();

	v->InvalidateRect(NULL, FALSE);

}



void CDSPDoc::OnMovingavg() 

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);

	int s1 = v->GetStartPos();

	int e1 = v->GetEndPos();

	int StartPos, N;

	avgdlg.m_ApplyTo = (s1 != e1) ? 1 : 0;



	if (avgdlg.DoModal() != IDOK) return;



	if (avgdlg.m_ApplyTo == 1)

	{

		StartPos = s1 * GetSampleSize();

		N = e1 - s1 + 1;

	}

	else

	{

		StartPos = 0;

		N = h.size2 / GetSampleSize();

	}

	CProgressDlg pdlg;

	pdlg.m_Text = _T("Идёт обработка входного сигнала...");

	pdlg.Create(IDD_PROGRESSDLG);

	SetProgressDlg(&pdlg);



	for (int i = 0; i < h.w.nChannels; i++)

	{

		SampleData s(N, data + StartPos, (h.wBitsPerSample == 16), 

			(h.w.nChannels == 2), i);

		MovingAverageFilter(s, avgdlg.m_NumPoints);

	}



	pdlg.DestroyWindow();

	SetModifiedFlag();

	v->InvalidateRect(NULL, FALSE);

}



void CDSPDoc::OnUpdateMovingavg(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);		

}



void CDSPDoc::OnUpdateChebyshev(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnChebyshev() 

{

	ApplyFilter(0, false, true, true);

}



void CDSPDoc::OnUpdateEcho(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);

}



void CDSPDoc::OnEcho()

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);



	int s1 = v->GetStartPos(), N;

	int e1 = v->GetEndPos(), i;

	int ApplyTo = (s1 != e1) ? 1 : 0;

	double delay, decay, echo_amp, input_amp;



	echodlg.m_ApplyTo = ApplyTo;

	if (echodlg.DoModal() != IDOK) return;



	if (echodlg.m_ApplyTo == 1)

	{

		StartPos = s1 * GetSampleSize();

		N = e1 - s1 + 1;

	}

	else

	{

		StartPos = 0;

		N = h.size2 / GetSampleSize();

	}



	delay = echodlg.m_DelayTime;

	decay = echodlg.m_DecayTime;

	if (decay <= delay) return;

	decay = pow(10, -3 * delay / decay);



	echo_amp = -(double)echodlg.m_EchoAmp / 20;

	if (echo_amp == -4.0)

		echo_amp = 0.0;

	else

		echo_amp = pow(10, echo_amp);



	input_amp = -(double)echodlg.m_InputAmp / 20;

	if (input_amp == -4.0)

		input_amp = 0.0;

	else

		input_amp = pow(10, input_amp);



	CProgressDlg pd;

	pd.m_Text = _T("Идёт обработка входного сигнала...");

	pd.Create(IDD_PROGRESSDLG);

	SetProgressDlg(&pd);



	for (i = 0; i < h.w.nChannels; i++)

	{

		SampleData s(N, data + StartPos, (h.wBitsPerSample == 16), (h.w.nChannels == 2), i);

		Echo(s, delay, decay, input_amp, echo_amp, (echodlg.m_MultyEcho == 1), h.w.nSamplesPerSec);

	}



	pd.DestroyWindow();

	SetModifiedFlag();

	v->InvalidateRect(NULL, FALSE);

}



void CDSPDoc::OnUpdateAmpmod(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);

}



void CDSPDoc::ModSynth(bool IsSynth)

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);



	int s1 = v->GetStartPos(), N;

	int e1 = v->GetEndPos(), i;

	int ApplyTo = (s1 != e1) ? 1 : 0;



	ampdlg.m_IsSynth = IsSynth;

	ampdlg.m_ApplyTo = ApplyTo;

	ampdlg.m_HalfRate = h.w.nSamplesPerSec >> 1;

	if (ampdlg.DoModal() != IDOK) return;



	if (ampdlg.m_ApplyTo == 1)

	{

		StartPos = s1 * GetSampleSize();

		N = e1 - s1 + 1;

	}

	else

	{

		StartPos = 0;

		N = h.size2 / GetSampleSize();

	}



	CProgressDlg pd;

	pd.m_Text = _T("Идёт обработка входного сигнала...");

	pd.Create(IDD_PROGRESSDLG);

	SetProgressDlg(&pd);



	for (i = 0; i < h.w.nChannels; i++)

	{

		SampleData s(N, data + StartPos, (h.wBitsPerSample == 16), (h.w.nChannels == 2), i);

		if (!IsSynth)

			AmplitudeModulation(s, ampdlg.m_ModFreq, ampdlg.m_Phase, 

				ampdlg.m_ModDepth, h.w.nSamplesPerSec, ampdlg.m_WaveForm);

		else

			WaveSynth(s, ampdlg.m_ModFreq, ampdlg.m_Phase, 

				ampdlg.m_ModDepth, h.w.nSamplesPerSec, ampdlg.m_WaveForm);

	}



	pd.DestroyWindow();

	SetModifiedFlag();

	v->InvalidateRect(NULL, FALSE);

}



void CDSPDoc::OnAmpmod() 

{

	ModSynth(false);

}



void CDSPDoc::OnUpdateConvolution(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnConvolution() 

{

	ApplyFilter(5, true, true, true);

}



void CDSPDoc::OnUpdateLogarithming(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnLogarithming() 

{

	homodlg.m_IsFourier = false;

	homodlg.pDoc = this;

	if (homodlg.DoModal() != IDOK) return;

	SetTransformFlag(1);

	ApplyFilter(homodlg.m_FilterType, true, false, true);

	SetTransformFlag(0);

}



void CDSPDoc::OnUpdateFourier(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnFourier() 

{

	homodlg.m_IsFourier = true;

	homodlg.pDoc = this;

	if (homodlg.DoModal() != IDOK) return;

	SetTransformFlag(2);

	ApplyFilter(homodlg.m_FilterType, true, false, true);

	SetTransformFlag(0);

}



void CDSPDoc::OnUpdateIirdesign(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);

}



void CDSPDoc::OnIirdesign() 

{

	ApplyFilter(1, false, true, true);

}



void CDSPDoc::OnUpdate3ddesign(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::On3ddesign() 

{

	ApplyFilter(6, true, true, true);

}



void CDSPDoc::OnUpdateSynth(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnSynth() 

{

	ModSynth(true);	

}



void CDSPDoc::OnUpdateSetsamples(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);

}



void CDSPDoc::OnSetsamples() 

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);

	if (smpdlg.DoModal() != IDOK) return;	

	int s, e, t;

	int m_nSamples = h.size2 / (h.w.nChannels * h.wBitsPerSample >> 3);

	double d;



	if (smpdlg.m_FormType)

	{

		s = int((smpdlg.m_FromH * 3600000 + smpdlg.m_FromM * 60000 + 

			smpdlg.m_FromS * 1000 + smpdlg.m_FromT) * 0.001 * h.w.nSamplesPerSec);

		e = int((smpdlg.m_ToH * 3600000 +

			smpdlg.m_ToM * 60000 + smpdlg.m_ToS * 1000 + smpdlg.m_ToT) * 0.001 * h.w.nSamplesPerSec);

	}

	else

	{

		s = smpdlg.m_FromN;

		e = smpdlg.m_ToN;

	}



	if (smpdlg.m_GroupSize)

	{

		if (e < s)

		{

			t = s;

			s = e;

			e = t;

		}

	}

	else

		e = s;



	d = smpdlg.m_SampleVal;

	if (h.wBitsPerSample == 16)

		d *= 32767;

	else

		d *= 
127
;



	for (int i = 0; i < h.w.nChannels; i++)

	{

		SampleData sd(m_nSamples, data, (h.wBitsPerSample == 16), (h.w.nChannels == 2), i);

		for (int j = s; j <= e; j++)

		{

			if (j >= m_nSamples) break;

			sd.SetSample(j, d);		

		}

	}



	SetModifiedFlag();

	v->InvalidateRect(NULL, FALSE);

}



void CDSPDoc::OnUpdateAddnoise(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnAddnoise() 

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);



	int s1 = v->GetStartPos(), N;

	int e1 = v->GetEndPos(), i;

	int ApplyTo = (s1 != e1) ? 1 : 0;



	noisedlg.m_ApplyTo = ApplyTo;

	noisedlg.m_HalfRate = h.w.nSamplesPerSec >> 1;

	if (noisedlg.DoModal() != IDOK) return;



	if (noisedlg.m_ApplyTo == 1)

	{

		StartPos = s1 * GetSampleSize();

		N = e1 - s1 + 1;

	}

	else

	{

		StartPos = 0;

		N = h.size2 / GetSampleSize();

	}



	CProgressDlg pd;

	SetProgressDlg(&pd);

	pd.m_Text = _T("Идёт обработка входного сигнала...");

	pd.Create(IDD_PROGRESSDLG);



	for (i = 0; i < h.w.nChannels; i++)

	{

		SampleData s(N, data + StartPos, (h.wBitsPerSample == 16), (h.w.nChannels == 2), i);

		AddNoise(s, noisedlg.m_NoiseFreq, noisedlg.m_NoiseVal, h.w.nSamplesPerSec);

	}



	SetModifiedFlag();

	v->InvalidateRect(NULL, FALSE);

}



void CDSPDoc::OnUpdateFade(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnFade() 

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);



	int s1 = v->GetStartPos(), N;

	int e1 = v->GetEndPos(), i;

	int ApplyTo = (s1 != e1) ? 1 : 0;



	fadedlg.m_ApplyTo = ApplyTo;

	if (fadedlg.DoModal() != IDOK) return;



	if (fadedlg.m_ApplyTo == 1)

	{

		StartPos = s1 * GetSampleSize();

		N = e1 - s1 + 1;

	}

	else

	{

		StartPos = 0;

		N = h.size2 / GetSampleSize();

	}



	CProgressDlg pd;

	SetProgressDlg(&pd);

	pd.m_Text = _T("Идёт обработка входного сигнала...");

	pd.Create(IDD_PROGRESSDLG);



	for (i = 0; i < h.w.nChannels; i++)

	{

		SampleData s(N, data + StartPos, (h.wBitsPerSample == 16), (h.w.nChannels == 2), i);

		Fade(s, fadedlg.m_FadeType, fadedlg.m_FadeIn == 1);

	}



	pd.DestroyWindow();

	SetModifiedFlag();

	v->InvalidateRect(NULL, FALSE);

}



void CDSPDoc::OnUpdatePitchshift(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnPitchshift() 

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);



	int s1 = v->GetStartPos(), N;

	int e1 = v->GetEndPos(), i;

	int ApplyTo = (s1 != e1) ? 1 : 0;



	pitchdlg.m_ApplyTo = ApplyTo;

	if (pitchdlg.DoModal() != IDOK) return;



	if (pitchdlg.m_ApplyTo == 1)

	{

		StartPos = s1 * GetSampleSize();

		N = e1 - s1 + 1;

	}

	else

	{

		StartPos = 0;

		N = h.size2 / GetSampleSize();

	}



	CProgressDlg pd;

	SetProgressDlg(&pd);

	pd.m_Text = _T("Идёт обработка входного сигнала...");

	pd.Create(IDD_PROGRESSDLG);



	for (i = 0; i < h.w.nChannels; i++)

	{

		SampleData s(N, data + StartPos, (h.wBitsPerSample == 16), (h.w.nChannels == 2), i);

		PitchShift(s, pitchdlg.m_ShiftBy);

	}



	pd.DestroyWindow();

	SetModifiedFlag();

	v->InvalidateRect(NULL, FALSE);

}



void CDSPDoc::OnUpdateChorus(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnChorus() 

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);



	int s1 = v->GetStartPos(), N;

	int e1 = v->GetEndPos(), i;

	int ApplyTo = (s1 != e1) ? 1 : 0;



	chorusdlg.m_ApplyTo = ApplyTo;

	if (chorusdlg.DoModal() != IDOK) return;



	if (chorusdlg.m_ApplyTo == 1)

	{

		StartPos = s1 * GetSampleSize();

		N = e1 - s1 + 1;

	}

	else

	{

		StartPos = 0;

		N = h.size2 / GetSampleSize();

	}



	CProgressDlg pd;

	SetProgressDlg(&pd);

	pd.m_Text = _T("Идёт обработка входного сигнала...");

	pd.Create(IDD_PROGRESSDLG);



	for (i = 0; i < h.w.nChannels; i++)

	{

		SampleData s(N, data + StartPos, (h.wBitsPerSample == 16), (h.w.nChannels == 2), i);

		Chorus(s, chorusdlg.m_ChorusSize, chorusdlg.m_ChorusDelay,

			chorusdlg.m_ModFreq, chorusdlg.m_ModDepth, chorusdlg.m_InputAmp, 

			chorusdlg.m_ChorusAmp, h.w.nSamplesPerSec);

	}



	pd.DestroyWindow();

	SetModifiedFlag();

	v->InvalidateRect(NULL, FALSE);

}



void CDSPDoc::OnUpdateReverb(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnReverb() 

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);



	int s1 = v->GetStartPos(), N;

	int e1 = v->GetEndPos(), i;

	int ApplyTo = (s1 != e1) ? 1 : 0;

	int e_p = 0, t_p = 0;

	double early[3], tail[4], ea[4];



	reverbdlg.m_ApplyTo = ApplyTo;

	if (reverbdlg.DoModal() != IDOK) return;



	if (reverbdlg.m_ApplyTo == 1)

	{

		StartPos = s1 * GetSampleSize();

		N = e1 - s1 + 1;

	}

	else

	{

		StartPos = 0;

		N = h.size2 / GetSampleSize();

	}



	memset(early, 0, sizeof(double) * 4);

	memset(tail, 0, sizeof(double) * 5);

	early[0] = reverbdlg.m_EarlyDel1;

	early[1] = reverbdlg.m_EarlyDel2;

	early[2] = reverbdlg.m_EarlyDel3;

	ea[0] = reverbdlg.m_EarlyAmp1;

	ea[1] = reverbdlg.m_EarlyAmp2;

	ea[2] = reverbdlg.m_EarlyAmp3;

	tail[0] = reverbdlg.m_TailDelay1;

	tail[1] = reverbdlg.m_TailDelay2;

	tail[2] = reverbdlg.m_TailDelay3;

	tail[3] = reverbdlg.m_TailDelay4;



	CProgressDlg pd;

	SetProgressDlg(&pd);

	pd.m_Text = _T("Идёт обработка входного сигнала...");

	pd.Create(IDD_PROGRESSDLG);



	for (i = 0; i < h.w.nChannels; i++)

	{

		SampleData s(N, data + StartPos, (h.wBitsPerSample == 16), (h.w.nChannels == 2), i);

		Reverberation(s, reverbdlg.m_InputAmp, reverbdlg.m_EarlyAmp,

			reverbdlg.m_ReverbAmp, early, ea, tail, reverbdlg.m_PreDelay,

			reverbdlg.m_ReverbTime, h.w.nSamplesPerSec);

	}



	pd.DestroyWindow();

	SetModifiedFlag();

	v->InvalidateRect(NULL, FALSE);

}



void CDSPDoc::OnUpdateReverse(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!IsPlaying);	

}



void CDSPDoc::OnReverse() 

{

	POSITION p = GetFirstViewPosition();

	CDSPView *v = (CDSPView *)GetNextView(p);



	int s1 = v->GetStartPos(), N;

	int e1 = v->GetEndPos(), i;

	int ApplyTo = (s1 != e1) ? 1 : 0;



	if (ApplyTo == 1)

	{

		StartPos = s1 * GetSampleSize();

		N = e1 - s1 + 1;

	}

	else

	{

		StartPos = 0;

		N = h.size2 / GetSampleSize();

	}



	CProgressDlg pd;

	SetProgressDlg(&pd);

	pd.m_Text = _T("Идёт обработка входного сигнала...");

	pd.Create(IDD_PROGRESSDLG);



	for (i = 0; i < h.w.nChannels; i++)

	{

		SampleData s(N, data + StartPos, (h.wBitsPerSample == 16), (h.w.nChannels == 2), i);

		Reverse(s);

	}



	pd.DestroyWindow();

	SetModifiedFlag();

	v->InvalidateRect(NULL, FALSE);

}



�1.23. Модуль DSPView.h





#if !defined(AFX_DSPVIEW_H__35DE45AC_DE56_11D4_B5EF_5254AB134FE2__INCLUDED_)

#define AFX_DSPVIEW_H__35DE45AC_DE56_11D4_B5EF_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



#define C_HEIGHT	256

#define FORMAT_STR  "DSP document"

#define S_WIDTH     40

#define S_HEIGHT    20

#define TICKS		16



#include "SelectDlg.h"



class CDSPView : public CView

{

private:

	BOOL m_IsLinear;

	int m_Scale;

	int m_OldScale;

	int m_Form;

	int m_nChannels;

	int m_StepSize;

	int m_PageSize;

	int m_Pos;

	int m_Control;

	int m_Pressed;

	int m_IncTime;

	int m_PlayPos;

	CFont m_ScaleFnt;

	CPen m_DarkPen, m_FacePen, m_LightPen, m_GrayPen[256], m_BluePen;

	CBrush m_FaceBrush;

	void UpdateCaret(CDC *pDC);

	void UpdateScale();

	void UpdatePosition();

	void UpdateParameters(CDSPDoc *pDoc);

	void DrawChannel_0(CDC *pDC, CRect r, int Is16bit, int IsRight, int N, int Y, char *data);

	void DrawChannel_1(CDC *pDC, CRect r, int Is16bit, int IsRight, int N, int Y, char *data);

	void DrawChannel_2(CDC *pDC, CRect r, int Is16bit, int IsRight, int N, int Y, char *data);

	void GetSampleTime(int nSample, char *time);

	int GetSampleTime(int Sample);

	int GetSampleSize();

	void GetTimeString(int msecs, char *time);

	void CheckPosition();

	void DeleteSelection();

	void GetClientRect(LPRECT lpRect);

	void DrawHorzScale(CDC *pDC);

	void DrawVertScale(CDC *pDC, int y1, int y2, int y3);

	void CalcIncTime();

	int GetSampleForTime(int msecs);

	CStatusBar *pStatus;

	CSelectDlg seldlg;

protected: 

	CDSPView();

	DECLARE_DYNCREATE(CDSPView)



public:

	CDSPDoc* GetDocument();



public:

	int m_StartPos;

	int m_EndPos;

	int m_nSamples;

	int GetSelectionSize();

	int GetStartPos();

	int GetEndPos();

	void UpdateScrollParams();



	public:

	virtual void OnDraw(CDC* pDC);  

	virtual BOOL PreCreateWindow(CREATESTRUCT& cs);

	protected:

	virtual void OnUpdate(CView* pSender, LPARAM lHint, CObject* pHint);

	virtual void OnActivateView(BOOL bActivate, CView* pActivateView, CView* pDeactiveView);

public:

	virtual ~CDSPView();

#ifdef _DEBUG

	virtual void AssertValid() const;

	virtual void Dump(CDumpContext& dc) const;

#endif



protected:



protected:

	afx_msg void OnLinear();

	afx_msg void OnUpdateLinear(CCmdUI* pCmdUI);

	afx_msg void OnLogarithmic();

	afx_msg void OnUpdateLogarithmic(CCmdUI* pCmdUI);

	afx_msg void OnZoomin();

	afx_msg void OnZoomout();

	afx_msg void OnSamples();

	afx_msg void OnUpdateSamples(CCmdUI* pCmdUI);

	afx_msg void OnSpectrogram();

	afx_msg void OnUpdateSpectrogram(CCmdUI* pCmdUI);

	afx_msg void OnHistogram();

	afx_msg void OnUpdateHistogram(CCmdUI* pCmdUI);

	afx_msg void OnUpdateZoomin(CCmdUI* pCmdUI);

	afx_msg void OnUpdateZoomout(CCmdUI* pCmdUI);

	afx_msg void OnSize(UINT nType, int cx, int cy);

	afx_msg void OnHScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar);

	afx_msg BOOL OnEraseBkgnd(CDC* pDC);

	afx_msg void OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar);

	afx_msg void OnKeyDown(UINT nChar, UINT nRepCnt, UINT nFlags);

	afx_msg void OnKeyUp(UINT nChar, UINT nRepCnt, UINT nFlags);

	afx_msg BOOL OnSetCursor(CWnd* pWnd, UINT nHitTest, UINT message);

	afx_msg void OnLButtonDown(UINT nFlags, CPoint point);

	afx_msg void OnLButtonUp(UINT nFlags, CPoint point);

	afx_msg void OnMouseMove(UINT nFlags, CPoint point);

	afx_msg void OnTimer(UINT nIDEvent);

	afx_msg void OnUpdateEditCopy(CCmdUI* pCmdUI);

	afx_msg void OnUpdateEditCut(CCmdUI* pCmdUI);

	afx_msg void OnUpdateEditClear(CCmdUI* pCmdUI);

	afx_msg void OnUpdateEditPaste(CCmdUI* pCmdUI);

	afx_msg void OnGotoend();

	afx_msg void OnGotostart();

	afx_msg void OnForward();

	afx_msg void OnRewind();

	afx_msg void OnUpdateClear(CCmdUI* pCmdUI);

	afx_msg void OnSelectall();

	afx_msg void OnSelfragment();

	DECLARE_MESSAGE_MAP()

};



#ifndef _DEBUG  

inline CDSPDoc* CDSPView::GetDocument()

   { return (CDSPDoc*)m_pDocument; }

#endif



#endif 



�1.24. Модуль DSPView.cpp





#include "stdafx.h"

#include "DSP.h"



#include "DSPDoc.h"

#include "DSPView.h"

#include "MainFrm.h"

#include <stdlib.h>

#include <string.h>

#include "filters.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



IMPLEMENT_DYNCREATE(CDSPView, CView)



BEGIN_MESSAGE_MAP(CDSPView, CView)

	ON_COMMAND(ID_LINEAR, OnLinear)

	ON_UPDATE_COMMAND_UI(ID_LINEAR, OnUpdateLinear)

	ON_COMMAND(ID_LOGARITHMIC, OnLogarithmic)

	ON_UPDATE_COMMAND_UI(ID_LOGARITHMIC, OnUpdateLogarithmic)

	ON_COMMAND(ID_ZOOMIN, OnZoomin)

	ON_COMMAND(ID_ZOOMOUT, OnZoomout)

	ON_COMMAND(ID_SAMPLES, OnSamples)

	ON_UPDATE_COMMAND_UI(ID_SAMPLES, OnUpdateSamples)

	ON_COMMAND(ID_SPECTROGRAM, OnSpectrogram)

	ON_UPDATE_COMMAND_UI(ID_SPECTROGRAM, OnUpdateSpectrogram)

	ON_COMMAND(ID_HISTOGRAM, OnHistogram)

	ON_UPDATE_COMMAND_UI(ID_HISTOGRAM, OnUpdateHistogram)

	ON_UPDATE_COMMAND_UI(ID_ZOOMIN, OnUpdateZoomin)

	ON_UPDATE_COMMAND_UI(ID_ZOOMOUT, OnUpdateZoomout)

	ON_WM_SIZE()

	ON_WM_HSCROLL()

	ON_WM_ERASEBKGND()

	ON_WM_VSCROLL()

	ON_WM_KEYDOWN()

	ON_WM_KEYUP()

	ON_WM_SETCURSOR()

	ON_WM_LBUTTONDOWN()

	ON_WM_LBUTTONUP()

	ON_WM_MOUSEMOVE()

	ON_WM_TIMER()

	ON_UPDATE_COMMAND_UI(ID_EDIT_COPY, OnUpdateEditCopy)

	ON_UPDATE_COMMAND_UI(ID_EDIT_CUT, OnUpdateEditCut)

	ON_UPDATE_COMMAND_UI(ID_EDIT_CLEAR, OnUpdateEditClear)

	ON_UPDATE_COMMAND_UI(ID_EDIT_PASTE, OnUpdateEditPaste)

	ON_COMMAND(ID_GOTOEND, OnGotoend)

	ON_COMMAND(ID_GOTOSTART, OnGotostart)

	ON_COMMAND(ID_FORWARD, OnForward)

	ON_COMMAND(ID_REWIND, OnRewind)

	ON_UPDATE_COMMAND_UI(ID_CLEAR, OnUpdateClear)

	ON_COMMAND(ID_SELECTALL, OnSelectall)

	ON_COMMAND(ID_SELFRAGMENT, OnSelfragment)

END_MESSAGE_MAP()



CDSPView::CDSPView()

{

	m_IsLinear = TRUE;

	m_OldScale = m_Scale = 4;

	m_Form = 0;

	m_Control = FALSE;

	m_StartPos = m_EndPos = 0;

	m_Pressed = FALSE;

	m_IncTime = 200;

	m_ScaleFnt.CreateFont(14, 0, 0, 0, FW_DONTCARE, FALSE, FALSE, FALSE,

		DEFAULT_CHARSET, OUT_DEFAULT_PRECIS, CLIP_DEFAULT_PRECIS, 

		DEFAULT_QUALITY, FF_DONTCARE, "MS Serif");

	m_DarkPen.CreatePen(PS_SOLID, 1, GetSysColor(COLOR_BTNSHADOW));

	m_FacePen.CreatePen(PS_SOLID, 1, GetSysColor(COLOR_BTNFACE));

	m_LightPen.CreatePen(PS_SOLID, 1, GetSysColor(COLOR_BTNHIGHLIGHT));

	m_BluePen.CreatePen(PS_SOLID, 1, RGB(0, 0, 0x80));

	m_FaceBrush.CreateSolidBrush(GetSysColor(COLOR_BTNFACE));

	for (int i = 0; i < 256; i++)

		m_GrayPen[i].CreatePen(PS_SOLID, 0, RGB(i, i, i));

}



CDSPView::~CDSPView()

{

	DestroyCaret();

}



BOOL CDSPView::PreCreateWindow(CREATESTRUCT& cs)

{

	return CView::PreCreateWindow(cs);

}



void CDSPView::OnDraw(CDC* pDC)

{

	CDSPDoc *pDoc = GetDocument();

	CBitmap BM;

	CRect r;

	CDC DC;

	int n = GetScrollPos(SB_VERT);

	int y1 = -n, y2 = -n, y3 = C_HEIGHT + 1 - n;



	ASSERT_VALID(pDoc);

	CheckPosition();



	GetClientRect(&r);

	if (r.Height() > C_HEIGHT) 

		y1 = (r.Height() - C_HEIGHT) >> 1;

	if (r.Height() > C_HEIGHT * 2)

	{

		y2 = ((r.Height() >> 1) - C_HEIGHT) >> 1;

		y3 = C_HEIGHT + 3 * y2;

	}



	DC.CreateCompatibleDC(pDC);

	BM.CreateCompatibleBitmap(pDC, r.Width(), r.Height());

	DC.SelectObject(BM);

	DC.SelectStockObject(WHITE_PEN);

	DC.SelectStockObject(WHITE_BRUSH);

	DC.Rectangle(&r);

	DC.SetBkMode(TRANSPARENT);



	int N = min(r.Width(), m_nSamples >> m_Scale);

	int Is16bit = pDoc->h.wBitsPerSample >> 4;




	if (pDoc->data != NULL)


	if (m_nChannels > 1)

	{

		char str[20];


		switch (m_Form)

		{

			case 0:  

				DrawChannel_0(&DC, r, Is16bit, 0, N, y2, pDoc->data);

				DrawChannel_0(&DC, r, Is16bit, 1, N, y3, pDoc->data);

				break;

			case 1: 

				DrawChannel_1(&DC, r, Is16bit, 0, N, y2, pDoc->data);

				DrawChannel_1(&DC, r, Is16bit, 1, N, y3, pDoc->data);

				break;

			case 2: 

				DrawChannel_2(&DC, r, Is16bit, 0, N, y2, pDoc->data);

				DrawChannel_2(&DC, r, Is16bit, 1, N, y3, pDoc->data);

		}

		DC.SelectObject(m_DarkPen);

		DC.MoveTo(0, 2 * y2 + C_HEIGHT + n);

		DC.LineTo(r.right, 2 * y2 + C_HEIGHT + n);

		strcpy(str, "Левый канал");

		DC.TextOut(10, 10 + y2, str);

		strcpy(str, "Правый канал");

		DC.TextOut(10, 10 + y3, str);

	}

	else

		switch (m_Form)

		{

			case 0: DrawChannel_0(&DC, r, Is16bit, 0, N, y1, pDoc->data); break;

			case 1: DrawChannel_1(&DC, r, Is16bit, 0, N, y1, pDoc->data); break;

			case 2: DrawChannel_2(&DC, r, Is16bit, 0, N, y1, pDoc->data); 

		}



	if ((m_nSamples >> m_Scale) < r.Width())

	{

		DC.SelectObject(m_DarkPen);

		DC.MoveTo((m_nSamples >> m_Scale) + 1, 0);

		DC.LineTo((m_nSamples >> m_Scale) + 1, r.Height());

	}



	if (m_Form != 2) 

		UpdateCaret(&DC);

	else

		HideCaret();



	if (pDoc->IsPlaying && !m_Form)

	{

		int x = (m_PlayPos - m_Pos) >> m_Scale;

		DC.InvertRect(CRect(x, 0, x + 1, r.bottom));

	}



	pDC->BitBlt(S_WIDTH, S_HEIGHT, r.Width(), r.Height(), &DC, 0, 0, SRCCOPY);

	pDC->SelectObject(m_FaceBrush);

	pDC->SelectObject(m_FacePen);

	pDC->Rectangle(0, 0, S_WIDTH - 2, S_HEIGHT - 2);

	pDC->SelectStockObject(BLACK_PEN);

	pDC->MoveTo(0, S_HEIGHT - 1);

	pDC->LineTo(S_WIDTH - 1, S_HEIGHT - 1);

	pDC->LineTo(S_WIDTH - 1, -1);

	pDC->SelectObject(m_DarkPen);

	pDC->MoveTo(0, S_HEIGHT - 2);

	pDC->LineTo(S_WIDTH - 2, S_HEIGHT - 2);

	pDC->LineTo(S_WIDTH - 2, -1);

	DrawHorzScale(pDC);

	DrawVertScale(pDC, y1, y2, y3);



	CMainFrame *pFrame = (CMainFrame *)AfxGetApp()->m_pMainWnd;

	pStatus = &pFrame->m_wndStatusBar;



	UpdateScale();

	UpdatePosition();

	UpdateParameters(pDoc);

}



void CDSPView::DrawHorzScale(CDC *pDC)

{

	CDSPDoc *pDoc = GetDocument();

	CBitmap BM;

	CDC DC;

	CRect r;

	char str[20];

	int pos, height, x;

	double x_inc, x2;



	CView::GetClientRect(&r);

	DC.CreateCompatibleDC(pDC);

	BM.CreateCompatibleBitmap(pDC, r.Width() - S_WIDTH, S_HEIGHT);

	DC.SelectObject(BM);

	DC.SelectObject(m_FaceBrush);

	DC.SelectObject(m_FacePen);

	DC.Rectangle(&r);



	DC.SelectStockObject(BLACK_PEN);

	DC.MoveTo(0, S_HEIGHT - 1);

	DC.LineTo(r.right - S_WIDTH, S_HEIGHT - 1);



	DC.SelectObject(m_DarkPen);

	DC.MoveTo(0, S_HEIGHT - 2);

	DC.LineTo(r.right - S_WIDTH, S_HEIGHT - 2);



	DC.SetBkColor(GetSysColor(COLOR_BTNFACE));

	DC.SelectObject(m_ScaleFnt);



	if (m_Form != 2)

	{

		pos = GetSampleTime(m_Pos);

		x_inc = (double)(GetSampleForTime(m_IncTime) >> m_Scale) / 10;

		pos /= m_IncTime;

		if (pos * m_IncTime < GetSampleTime(m_Pos) - m_IncTime) pos++;

		pos *= m_IncTime;

		do

		{

			x = (GetSampleForTime(pos) - m_Pos) >> m_Scale;

			GetTimeString(pos, str);

			DC.TextOut(x + 2, 0, str);

			x2 = (double)x;

			for (int i = 0; i < 10; i++)

			{

				if (!i)

					height = 5;

				else

					height = 3;

				DC.SelectStockObject(BLACK_PEN);

				DC.MoveTo((int)x2, S_HEIGHT - height - 1);

				DC.LineTo((int)x2, S_HEIGHT - 1);

				DC.SelectObject(m_LightPen);

				DC.MoveTo((int)x2 + 1, S_HEIGHT - height - 1);

				DC.LineTo((int)x2 + 1, S_HEIGHT - 1);

				x2 += x_inc;

			}

			pos += m_IncTime;

		} while (x < r.right - S_WIDTH);

	}

	else

	{

		int N = min(r.Width(), m_nSamples >> m_Scale);

		int n = 1 << int(log(N) / log(2));

		int mul[] = {100, 200, 500, 1000, 2000, 5000, 10000}, m;

		double x_inc2, x3;

		x2 = 0;



		for (int i = 0; i < 7; i++)

		{

			m = mul[i];

			x_inc = (double)m / (pDoc->h.w.nSamplesPerSec / n / 2);

			if (x_inc > 50) break;

		}



		x_inc2 = x_inc / 10;

		height = 3;

		i = 0;



		x = int(x2);

		do

		{

			x3 = x2;



			for (int j = 0; j < 10; j++)

			{

				if (!j)

					height = 5;

				else

					height = 3;

				DC.SelectStockObject(BLACK_PEN);

				DC.MoveTo((int)x3, S_HEIGHT - height - 1);

				DC.LineTo((int)x3, S_HEIGHT - 1);

				DC.SelectObject(m_LightPen);

				DC.MoveTo((int)x3 + 1, S_HEIGHT - height - 1);

				DC.LineTo((int)x3 + 1, S_HEIGHT - 1);

				x3 += x_inc2;

			}



			itoa(i * m, str, 10);

			DC.TextOut(x + 2, 0, str);



			x2 += x_inc;

			x = int(x2);

			i++;

		} while (x < n);

	}



	DC.SelectObject(m_LightPen);

	DC.MoveTo(0, 0);

	DC.LineTo(0, S_HEIGHT);



	pDC->BitBlt(S_WIDTH, 0, r.Width(), S_HEIGHT, &DC, 0, 0, SRCCOPY);

}



void CDSPView::DrawVertScale(CDC *pDC, int y1, int y2, int y3)

{

	CDSPDoc *pDoc = GetDocument();

	CBitmap BM;

	CDC DC;

	CRect r;

	int offs;

	char s[10];



	CView::GetClientRect(&r);

	DC.CreateCompatibleDC(pDC);

	BM.CreateCompatibleBitmap(pDC, S_WIDTH, r.Height() - S_HEIGHT);

	DC.SelectObject(BM);

	DC.SelectObject(m_FaceBrush);

	DC.SelectObject(m_FacePen);

	DC.Rectangle(&r);



	DC.SelectStockObject(BLACK_PEN);

	DC.MoveTo(S_WIDTH - 1, 0);

	DC.LineTo(S_WIDTH - 1, r.bottom - S_HEIGHT);



	DC.SelectObject(m_DarkPen);

	DC.MoveTo(S_WIDTH - 2, 0);

	DC.LineTo(S_WIDTH - 2, r.bottom - S_HEIGHT);



	if (m_nChannels > 1)

	{

		offs = (y2 + y3 + C_HEIGHT) / 2 - 1;

		DC.SelectObject(m_DarkPen);

		DC.MoveTo(0, offs);

		DC.LineTo(S_WIDTH, offs);

		DC.SelectObject(m_LightPen);

		DC.MoveTo(0, offs + 2);

		DC.LineTo(S_WIDTH - 1, offs + 2);

		DC.SelectStockObject(BLACK_PEN);

		DC.MoveTo(0, offs + 1);

		DC.LineTo(S_WIDTH, offs + 1);

		offs = y2 - 1;

	}

	else offs = y1 - 1;



	DC.SetBkColor(GetSysColor(COLOR_BTNFACE));



	if (m_Form != 1)

	for (int i = 0; i < m_nChannels; i++)

	{

		double x_inc = C_HEIGHT / (double)TICKS;

		double x = x_inc;

		int width;

		for (int j = 0; j < TICKS - 1; j++, x += x_inc)

		{

			if (!m_Form)

			{

				if (j == TICKS / 2 - 1) width = 5;

				else width = 3;

			}

			else

				width = 3;

			DC.SelectStockObject(BLACK_PEN);

			DC.MoveTo(S_WIDTH - width, (int)x + offs);

			DC.LineTo(S_WIDTH - 1, (int)x + offs);

			DC.SelectObject(m_LightPen);

			DC.MoveTo(S_WIDTH - width, (int)x + offs + 1);

			DC.LineTo(S_WIDTH - 1, (int)x + offs + 1);

			if (m_IsLinear && !m_Form)

			{

				if (pDoc->h.wBitsPerSample == 8)

				{

					if (!j) 

						strcpy(s, "112");

					else if (j == TICKS - 2)

						strcpy(s, "-112");

					else

						itoa((128 - 256 / TICKS) - j * (256 / TICKS), s, 10);

				}

				else

				{

					if (!j) 

						strcpy(s, "28672");

					else if (j == TICKS - 2)

						strcpy(s, "-28672");

					else

						itoa((32768 - 65536 / TICKS) - j * (65536 / TICKS), s, 10);

				}

			}

			else

			{

				if (pDoc->h.wBitsPerSample == 8)

				{

					if (!m_Form)

					{

						if (!j || j == TICKS - 2) 

							strcpy(s, "-5");

						else if (j == TICKS / 2 - 1)

							strcpy(s, "-Inf");

						else

							itoa(int(-42 + fabs(j - TICKS / 2 + 1) * ((double)84.288 / TICKS)), s, 10);

					}

					else

						itoa(int(-(j + 1) * ((double)42.144 / TICKS)), s, 10);

				}

				else

				{

					if (!m_Form)

					{

						if (!j || j == TICKS - 2) 

							strcpy(s, "-11");

						else if (j == TICKS / 2 - 1)

							strcpy(s, "-Inf");

						else

							itoa(int(-90 + fabs(j - TICKS / 2 + 1) * ((double)180.618 / TICKS)), s, 10);

					}

					else

						itoa(int(-(j + 1) * ((double)90.309 / TICKS)), s, 10);

				}

			}

			DC.SelectObject(m_ScaleFnt);

			DC.SetTextAlign(TA_RIGHT);

			DC.TextOut(S_WIDTH - 8, (int)x + offs - 6, s);

		}

		offs = y3;

	}

	else if (m_Form == 1)

	for (int i = 0; i < m_nChannels; i++)

	{

		double x_inc = C_HEIGHT / (double)TICKS;

		double freq_inc = (double)pDoc->h.w.nSamplesPerSec / 2 / TICKS;

		double x = x_inc;

		for (int j = 0; j < TICKS - 1; j++, x += x_inc)

		{

			DC.SelectStockObject(BLACK_PEN);

			DC.MoveTo(S_WIDTH - 3, (int)x + offs);

			DC.LineTo(S_WIDTH - 1, (int)x + offs);

			DC.SelectObject(m_LightPen);

			DC.MoveTo(S_WIDTH - 3, (int)x + offs + 1);

			DC.LineTo(S_WIDTH - 1, (int)x + offs + 1);

			itoa(int((TICKS - 1 - j) * freq_inc), s, 10);

			DC.SelectObject(m_ScaleFnt);

			DC.SetTextAlign(TA_RIGHT);

			DC.TextOut(S_WIDTH - 8, (int)x + offs - 6, s);

		}

		offs = y3;

	}



	DC.SelectObject(m_LightPen);

	DC.MoveTo(0, 0);

	DC.LineTo(S_WIDTH - 1, 0);



	pDC->BitBlt(0, S_HEIGHT, S_WIDTH, r.Height(), &DC, 0, 0, SRCCOPY);

}



int CDSPView::GetSampleForTime(int msecs)

{

	CDSPDoc *pDoc = GetDocument();

	double t = 1.0 / pDoc->h.w.nSamplesPerSec;

	return int((double)msecs / 1000.0 / t);

}



int CDSPView::GetSampleTime(int Sample)

{

	CDSPDoc *pDoc = GetDocument();

	return int((double)Sample * 1000.0 / pDoc->h.w.nSamplesPerSec);

}



void CreateMyCaret(HWND hWnd, int w, int h)

{

	CreateCaret(hWnd, 0, w, h);

}



void CDSPView::UpdateCaret(CDC *pDC)

{

	CRect r;

	int x1 = min(m_StartPos, m_EndPos), x2 = max(m_StartPos, m_EndPos);

	int x3, x4, w; 

	CDSPDoc *pDoc = GetDocument();



	GetClientRect(&r);

	x3 = (x1 - m_Pos) >> m_Scale;

	x4 = (x2 - m_Pos) >> m_Scale; 

	if (x3 < 0) x3 = 0;

	if (x4 > r.right) x4 = r.right;

	if (x4 < x3) 

		w = 0;

	else

		w = x4 - x3 + 1;



	if (!w)

		HideCaret();

	else

	{

		CreateMyCaret(m_hWnd, 1, r.Height());

		if (w > 1)

			pDC->InvertRect(CRect(x3, 0, x3 + w, r.bottom));

		if (x4 - x3 > 0) 

			if (!pDoc->IsPlaying) HideCaret();

		else

			ShowCaret();

		SetCaretPos(CPoint(x3 + S_WIDTH, S_HEIGHT));

	}

}



void CDSPView::DrawChannel_0(CDC *pDC, CRect r, int Is16bit, int IsRight, int N, int Y, char *data)

{

	int s;



	pDC->SelectStockObject(BLACK_PEN);

	pDC->MoveTo(0, 127 + Y);

	pDC->LineTo(r.right, 127 + Y);

	pDC->SelectObject(m_BluePen);



	for (int i = 0; i < N; i++)

	{

		int index = ((i << m_Scale) + m_Pos) << (m_nChannels - 1);

		if (Is16bit)

		{

			s = (unsigned short)(((unsigned short *)data)[index + IsRight] - 32768);

			s >>= 8;

		}

		else

			s = (unsigned char)data[index + IsRight];

		s = 255 - s;

		if (!m_IsLinear)

		{

			double d = s;

			d -= 127;

			d = fabs(d);

			if (d > 0)

			{

				d = 20 * log10(d / 128);

				d = fabs(d * 3.037191401);

			}

			else d = 127;

			if (s < 128) s = (int)d;

			else s = 256 - (int)d;

		}

		if (!i) 

			pDC->MoveTo(0, s + Y);

		else

			pDC->LineTo(i, s + Y);

	}

}



void CDSPView::DrawChannel_1(CDC *pDC, CRect r, int Is16bit, int IsRight, int N, int Y, char *data)

{

	double sp[SG_SIZE >> 1];

	int size = GetSampleSize(), index = m_Pos * size, t, i, j;

	int k = C_HEIGHT >> (SG_LOG - 1);

	CPen Pen;



	for (i = 0; i < N; i++, index += (1 << m_Scale) * size)

	{

		GetSpectrum(SampleData(SG_SIZE, data + index, Is16bit, m_nChannels - 1, IsRight), sp);

		for (j = 0; j < SG_SIZE >> 1; j++)

		{

			if (Is16bit)

				sp[j] = -LevelTo_dB(sp[j], 
32767
.0, -
90.3
) * 255.0 / 
9
0
.3
;

			else

				sp[j] = -LevelTo_dB(sp[j], 
127
.0, -42) * 255.0 / 42;

			pDC->SelectObject(m_GrayPen[int(sp[j])]);

			t = Y + C_HEIGHT;

			pDC->MoveTo(i, t - j * k);

			pDC->LineTo(i, t - j * k - k);

		}

	}

}



void CDSPView::DrawChannel_2(CDC *pDC, CRect r, int Is16bit, int IsRight, int N, int Y, char *data)

{

	int n = 1 << int(log(N) / log(2));

	int index = m_Pos * GetSampleSize();

	double *sp = new double[n >> 1];



	GetSpectrum(SampleData(n, data + index, Is16bit, m_nChannels - 1, IsRight), sp);



	for (int i = 0; i < n >> 1; i++)

	{	

		if (Is16bit)

			sp[i] = -LevelTo_dB(sp[i], 
32767
.0, -
90.3
) * 256.0 / 
90.3
;

		else

			sp[i] = -LevelTo_dB(sp[i], 
127
.0, -42) * 256.0 / 42;

		pDC->SelectObject(m_BluePen);

		pDC->MoveTo(i << 1, Y + C_HEIGHT);

		pDC->LineTo(i << 1, Y + int(sp[i]));

		pDC->MoveTo((i << 1) + 1, Y + C_HEIGHT);

		pDC->LineTo((i << 1) + 1, Y + int(sp[i]));

	}

	delete sp;

}



#ifdef _DEBUG

void CDSPView::AssertValid() const

{

	CView::AssertValid();

}



void CDSPView::Dump(CDumpContext& dc) const

{

	CView::Dump(dc);

}



CDSPDoc* CDSPView::GetDocument() 

{

	ASSERT(m_pDocument->IsKindOf(RUNTIME_CLASS(CDSPDoc)));

	return (CDSPDoc*)m_pDocument;

}

#endif 



void CDSPView::OnLinear() 

{

	m_IsLinear = TRUE;	

	InvalidateRect(NULL, FALSE);

}



void CDSPView::OnLogarithmic() 

{

	m_IsLinear = FALSE;

	InvalidateRect(NULL, FALSE);

}



void CDSPView::OnUpdateLinear(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!m_Form);

	pCmdUI->SetCheck(m_IsLinear && !m_Form);	

}



void CDSPView::OnUpdateLogarithmic(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!m_Form);

	pCmdUI->SetCheck(!m_IsLinear && !m_Form);	

}



void CDSPView::OnZoomin() 

{

	m_Scale--;

	m_OldScale = m_Scale;

	UpdateScrollParams();

	CalcIncTime();

	InvalidateRect(NULL, FALSE);

}



void CDSPView::OnZoomout() 

{

	m_Scale++;	

	m_OldScale = m_Scale;

	UpdateScrollParams();

	CalcIncTime();

	InvalidateRect(NULL, FALSE);

}



void CDSPView::UpdateScale()

{

	int n = 1 << m_Scale;

	char str[6] = "1:", str2[3];



	itoa(n, str2, 10);

	strcat(str, str2);

	if (!m_Form)

		pStatus->SetPaneText(1, str);

	else

		pStatus->SetPaneText(1, "");

}



void CDSPView::CheckPosition()

{

	if (m_StartPos > m_nSamples - 1) m_StartPos = m_nSamples - 1;

	if (m_StartPos < 0) m_StartPos = 0;

	if (m_EndPos > m_nSamples - 1) m_EndPos = m_nSamples - 1;

	if (m_EndPos < 0) m_EndPos = 0;



	int s = (m_nSamples >> m_Scale) << m_Scale;

	if (m_Pos > s - m_PageSize) m_Pos = s - m_PageSize;

	if (m_Pos < 0) m_Pos = 0;



	m_Pos = (m_Pos >> m_Scale) << m_Scale;

	m_StartPos = (m_StartPos >> m_Scale) << m_Scale;

	m_EndPos = (m_EndPos >> m_Scale) << m_Scale;

}



void CDSPView::UpdatePosition()

{

	char str[20];



	if (GetDocument()->IsPlaying)

		GetSampleTime(m_PlayPos, str);

	else

	{

		if (m_Form != 2)

			GetSampleTime(GetStartPos(), str);

		else	

			GetSampleTime(m_Pos, str);

	}



	pStatus->SetPaneText(2, str);

	if (m_StartPos != m_EndPos && m_Form != 2 && !GetDocument()->IsPlaying)

	{

		GetSampleTime(GetEndPos(), str);

		pStatus->SetPaneText(3, str);

		GetSampleTime(GetEndPos() - GetStartPos() + 1, str);

		pStatus->SetPaneText(4, str);

	}

	else

	{

		pStatus->SetPaneText(3, "");

		pStatus->SetPaneText(4, "");

	}

}



void CDSPView::UpdateParameters(CDSPDoc *pDoc)

{

	char str[15];



	ltoa(pDoc->h.w.nSamplesPerSec, str, 10);

	strcat(str, " Гц");

	pStatus->SetPaneText(5, str);

	itoa(pDoc->h.wBitsPerSample, str, 10);

	strcat(str, " бит");

	pStatus->SetPaneText(6, str);

	if (m_nChannels == 1)

		pStatus->SetPaneText(7, "Моно");

	else

		pStatus->SetPaneText(7, "Стерео");

}



void CDSPView::UpdateScrollParams()

{

	CRect r;

	SCROLLINFO i;

	GetClientRect(&r);

	m_StepSize = 1 << m_Scale;

	m_PageSize = m_StepSize * r.Width();

	i.nPage = int((double)m_PageSize * 32768.0 / m_nSamples);

	i.nMin = 0;

	i.nMax = 32768 - 1;

	i.cbSize = sizeof(SCROLLINFO);

	i.fMask = SIF_PAGE | SIF_RANGE;

	SetScrollInfo(SB_HORZ, &i);

	i.nPage = r.Height();

	i.nMax = 256 * m_nChannels - 1;

	SetScrollInfo(SB_VERT, &i);

	SetScrollPos(SB_HORZ, (int)((double)m_Pos * 32768.0 / m_nSamples));

}



void CDSPView::OnSamples() 

{

	m_Scale = m_OldScale;

	m_Form = 0;

	CalcIncTime();

	UpdateScrollParams();

	InvalidateRect(NULL, FALSE);

}



void CDSPView::OnUpdateSamples(CCmdUI* pCmdUI) 

{

	pCmdUI->SetCheck((m_Form == 0));

}



void CDSPView::OnSpectrogram() 

{

	m_OldScale = m_Scale;

	m_Form = 1;

	m_Scale = SG_LOG;

	CalcIncTime();

	UpdateScrollParams();

	InvalidateRect(NULL, FALSE);

}



void CDSPView::OnUpdateSpectrogram(CCmdUI* pCmdUI) 

{

	pCmdUI->SetCheck((m_Form == 1));	

}



void CDSPView::OnHistogram() 

{

	m_Scale = m_OldScale;

	m_Form = 2;

	UpdateScrollParams();

	InvalidateRect(NULL, FALSE);

}



void CDSPView::OnUpdateHistogram(CCmdUI* pCmdUI) 

{

	pCmdUI->SetCheck((m_Form == 2));	

}



void CDSPView::OnUpdateZoomin(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(m_Scale > 0 && !m_Form);

}



void CDSPView::OnUpdateZoomout(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(m_Scale < 8 && !m_Form);	

}



void CDSPView::OnUpdate(CView* pSender, LPARAM lHint, CObject* pHint) 

{

	CDSPDoc *pDoc = GetDocument();

	m_nSamples = pDoc->h.size2 / (pDoc->h.w.nChannels * pDoc->h.wBitsPerSample >> 3);

	m_nChannels = pDoc->h.w.nChannels;

	m_Pos = 0;

	m_StartPos = m_EndPos = 0;

	CalcIncTime();

	SetScrollPos(SB_HORZ, 0);

	SetScrollPos(SB_VERT, 0);

	UpdateScrollParams();

	InvalidateRect(NULL, FALSE);

}



void CDSPView::CalcIncTime()

{

	CDSPDoc *pDoc = GetDocument();

	int mul[] = {5, 10, 20, 50, 100, 200, 500, 1000, 2000};



	double t = (double)100.0 * (1 << m_Scale) / (pDoc->h.w.nSamplesPerSec);



	for (int i = 8; i >= 0; i--)

	{

		m_IncTime = int(t * 1000);

		if (m_IncTime % mul[i]) m_IncTime += mul[i];

		m_IncTime = m_IncTime / mul[i] * mul[i];

		if ((GetSampleForTime(m_IncTime) >> m_Scale) < 200) break;

	}

}



void CDSPView::OnSize(UINT nType, int cx, int cy) 

{

	CView::OnSize(nType, cx, cy);

	UpdateScrollParams();	

}



void CDSPView::OnHScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar) 

{

	SCROLLINFO i;



	switch (nSBCode)

	{

		case SB_LINERIGHT: m_Pos += m_StepSize << 4; break;

		case SB_LINELEFT: m_Pos -= m_StepSize << 4; break;

		case SB_PAGERIGHT: m_Pos += m_PageSize; break;

		case SB_PAGELEFT: m_Pos -= m_PageSize; break;

		case SB_THUMBTRACK: m_Pos = (int)((double)nPos * m_nSamples / 32768.0);

			m_Pos = (m_Pos >> m_Scale) << m_Scale;

	}

	int s = (m_nSamples >> m_Scale) << m_Scale;

	if (m_Pos > s - m_PageSize || nSBCode == SB_RIGHT)

		m_Pos = s - m_PageSize;

	if (m_Pos < 0 || nSBCode == SB_LEFT) m_Pos = 0;

	GetScrollInfo(SB_HORZ, &i);

	if (nSBCode != SB_THUMBTRACK)

		SetScrollPos(SB_HORZ, (int)((double)m_Pos * 32768.0 / m_nSamples));

	InvalidateRect(NULL, FALSE);



	CView::OnHScroll(nSBCode, nPos, pScrollBar);

}



BOOL CDSPView::OnEraseBkgnd(CDC* pDC) 

{

	return TRUE;

}



void CDSPView::OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar) 

{

	SCROLLINFO i;



	GetScrollInfo(SB_VERT, &i);



	switch (nSBCode)

	{

		case SB_LINERIGHT: i.nPos += 16; break;

		case SB_LINELEFT: i.nPos -= 16; break;

		case SB_PAGERIGHT: i.nPos += i.nPage; break;

		case SB_PAGELEFT: i.nPos -= i.nPage; break;

		case SB_THUMBTRACK: i.nPos = nPos;

	}



	SetScrollPos(SB_VERT, i.nPos);

	InvalidateRect(NULL, FALSE);

	CView::OnVScroll(nSBCode, nPos, pScrollBar);

}



void CDSPView::OnKeyDown(UINT nChar, UINT nRepCnt, UINT nFlags) 

{

	switch (nChar)

	{

		case VK_HOME:

			OnHScroll(SB_LEFT, 0, NULL);

			break;

		case VK_END:

			OnHScroll(SB_RIGHT, 0, NULL);

			break;

		case VK_UP:

			OnVScroll(SB_LINEUP, 0, NULL);

			break;

		case VK_DOWN:

			OnVScroll(SB_LINEDOWN, 0, NULL);

			break;

		case VK_PRIOR:

			OnVScroll(SB_PAGEUP, 0, NULL);

			break;

		case VK_NEXT:

			OnVScroll(SB_PAGEDOWN, 0, NULL);

			break;

		case VK_LEFT:

			if (m_Control)

				OnHScroll(SB_PAGELEFT, 0, NULL);

			else

				OnHScroll(SB_LINELEFT, 0, NULL);

			break;

		case VK_RIGHT:

			if (m_Control)

				OnHScroll(SB_PAGERIGHT, 0, NULL);

			else

				OnHScroll(SB_LINERIGHT, 0, NULL);

			break;

		case VK_CONTROL:

			m_Control = TRUE;

			break;

	}



	CView::OnKeyDown(nChar, nRepCnt, nFlags);

}



void CDSPView::OnKeyUp(UINT nChar, UINT nRepCnt, UINT nFlags) 

{

	if (nChar == VK_CONTROL)

		m_Control = FALSE;



	CView::OnKeyUp(nChar, nRepCnt, nFlags);

}



BOOL CDSPView::OnSetCursor(CWnd* pWnd, UINT nHitTest, UINT message) 

{

	CRect r, r2;

	CPoint p;



	GetCursorPos(&p);

	GetWindowRect(&r);

	GetClientRect(&r2);



	r.left += S_WIDTH;

	r.top += S_HEIGHT;

	r.right = r.left + r2.Width();

	r.bottom = r.top + r2.Height();



	if (r.PtInRect(p))

	{

		SetCursor(LoadCursor(NULL, MAKEINTRESOURCE(IDC_IBEAM)));

		return FALSE;

	}



	return CView::OnSetCursor(pWnd, nHitTest, message);

}



void CDSPView::OnLButtonDown(UINT nFlags, CPoint point) 

{

	if (m_Form == 2 || (GetDocument()->IsPlaying && !GetDocument()->Paused)) return;

	if (point.x >= S_WIDTH && point.y >= S_HEIGHT)

	{

		point.x -= S_WIDTH;

		m_StartPos = m_Pos + (point.x << m_Scale);

		m_EndPos = m_StartPos;

		InvalidateRect(NULL, FALSE);

		m_Pressed = TRUE;

		SetCapture();

	}



	CView::OnLButtonDown(nFlags, point);

}



void CDSPView::OnLButtonUp(UINT nFlags, CPoint point) 

{

	CRect r;

	GetClientRect(&r);

	if (!m_Pressed || m_Form == 2 || 

		(GetDocument()->IsPlaying && !GetDocument()->Paused)) return;

	if (point.x >= S_WIDTH && point.y >= S_HEIGHT &&

		point.x < r.Width() && point.y < r.Height())

	{

		point.x -= S_WIDTH;

		m_EndPos = m_Pos + (point.x << m_Scale);

		if (m_StartPos != m_EndPos)

		{

			InvalidateRect(NULL, FALSE);

			HideCaret();

		}

	}

	ReleaseCapture();

	m_Pressed = FALSE;



	CView::OnLButtonUp(nFlags, point);

}



void CDSPView::OnActivateView(BOOL bActivate, CView* pActivateView, CView* pDeactiveView) 

{

	if (bActivate)

		SetTimer(1, 20, NULL);

	else

		KillTimer(1);



	CView::OnActivateView(bActivate, pActivateView, pDeactiveView);

}



void CDSPView::OnMouseMove(UINT nFlags, CPoint point) 

{

	if (m_Form == 2) return;

	if (m_Pressed)

	{

		CRect r;



		GetClientRect(&r);



		if (point.x >= S_WIDTH || nFlags == 0xFF)

		{

			point.x -= S_WIDTH;



			if (point.x > r.right) point.x = r.right;

			if (point.x < 0) point.x = r.left;



			m_EndPos = m_Pos + (point.x << m_Scale);

			if (nFlags != 0xFF) InvalidateRect(NULL, FALSE);

		}

	}



	CView::OnMouseMove(nFlags, point);

}



void CDSPView::OnTimer(UINT nIDEvent) 

{

	CDSPDoc *pDoc = GetDocument();

	MMTIME mtime;

	CRect r;

	GetWindowRect(&r);

	int n, m;

	static bool PrevPlay = false;

	static int PrevPos;



	mtime.wType = TIME_SAMPLES;



	if ((pDoc->IsPlaying && !pDoc->Paused && m_Form != 1) ||

		(!pDoc->IsPlaying && PrevPlay))

	{

		if (pDoc->IsPlaying)

		{

			waveOutGetPosition(pDoc->hwo, &mtime, sizeof(mtime));

			mtime.u.sample += pDoc->StartPos;

			m_Pos = (mtime.u.sample >> m_Scale) << m_Scale;

			n = ((r.Width() - S_WIDTH) >> 1) << m_Scale;

			m = m_PlayPos = m_Pos;

			m_Pos -= n;

			CheckPosition();

			m -= m_Pos;

		}

		else

			m_Pos = PrevPos;

		UpdatePosition();

		UpdateScrollParams();

		InvalidateRect(NULL, FALSE);

		PrevPlay = pDoc->IsPlaying;

		return;

	}



	if (m_Form == 2) return;

	if (m_Pressed)

	{

		CPoint p, point;



		GetCursorPos(&p);

		point.x = p.x - r.left - S_WIDTH;

		point.y = p.y - r.top - S_HEIGHT;

		GetClientRect(&r);



		if (point.x > r.right) 

		{

			OnHScroll(SB_LINERIGHT, 0, NULL);

			OnMouseMove(0xFF, point);

		}

		if (point.x < 0) 

		{

			OnHScroll(SB_LINELEFT, 0, NULL);

			OnMouseMove(0xFF, point);

		}

	}



	CView::OnTimer(nIDEvent);

}



void CDSPView::OnUpdateEditCopy(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(m_StartPos != m_EndPos && !GetDocument()->IsPlaying && m_Form != 2);

}



int CDSPView::GetSelectionSize()

{

	return GetEndPos() - GetStartPos() + 1;

}



void CDSPView::GetSampleTime(int nSample, char *time)

{

	CDSPDoc *pDoc = GetDocument();

	int ms = int((double)nSample * 1000.0 / pDoc->h.w.nSamplesPerSec);

	GetTimeString(ms, time);

}



void CDSPView::GetTimeString(int msecs, char *time)

{

	int s = msecs / 1000;

	int m = msecs / 60000;

	int h = msecs / 3600000;

	sprintf(time, "%02d:%02d:%02d.%03d", h % 100, m % 60, s % 60, msecs % 1000);

}



int CDSPView::GetStartPos()

{

	return min(m_StartPos, m_EndPos);

}



int CDSPView::GetEndPos()

{

	return max(m_StartPos, m_EndPos);

}



int CDSPView::GetSampleSize()

{

	CDSPDoc *pDoc = GetDocument();

	return (pDoc->h.wBitsPerSample >> 3) * m_nChannels;

}



void CDSPView::OnUpdateEditCut(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(m_StartPos != m_EndPos && !GetDocument()->IsPlaying &&

		GetSelectionSize() < m_nSamples && m_Form != 2);	

}



void CDSPView::OnUpdateEditClear(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(m_StartPos != m_EndPos && !GetDocument()->IsPlaying &&

		GetSelectionSize() < m_nSamples && m_Form != 2);		

}



void CDSPView::GetClientRect(LPRECT lpRect)

{

	CView::GetClientRect(lpRect);

	lpRect->right -= S_WIDTH;

	lpRect->bottom -= S_HEIGHT;

}



void CDSPView::OnUpdateEditPaste(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(!GetDocument()->IsPlaying && m_Form != 2);

}



void CDSPView::OnGotoend() 

{

	m_Pos = m_nSamples - (1 << m_Scale);

	UpdatePosition();

	UpdateScrollParams();

	InvalidateRect(NULL, FALSE);

}



void CDSPView::OnGotostart() 

{

	m_Pos = 0;	

	UpdatePosition();

	UpdateScrollParams();

	InvalidateRect(NULL, FALSE);

}



void CDSPView::OnForward() 

{

	m_Pos = GetSampleForTime(GetSampleTime(m_StartPos) + 1001);

	m_StartPos = m_EndPos = m_Pos;

	UpdateScrollParams();

	InvalidateRect(NULL, FALSE);

}



void CDSPView::OnRewind() 

{

	m_Pos = GetSampleForTime(GetSampleTime(m_StartPos) - 999);

	m_StartPos = m_EndPos = m_Pos;

	UpdateScrollParams();

	InvalidateRect(NULL, FALSE);

}



void CDSPView::OnUpdateClear(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(m_StartPos != m_EndPos && !GetDocument()->IsPlaying && m_Form != 2);

}



void CDSPView::OnSelectall() 

{

	m_StartPos = 0;

	m_EndPos = m_nSamples - 1;

	InvalidateRect(NULL, FALSE);

}



void CDSPView::OnSelfragment() 

{

	if (seldlg.DoModal() != IDOK) return;

	m_StartPos = GetSampleForTime(seldlg.m_Hour1 * 3600000 +

		seldlg.m_Min1 * 60000 + seldlg.m_Sec1 * 1000 + seldlg.m_Msec1);



	m_EndPos = GetSampleForTime(seldlg.m_Hour2 * 3600000 +

		seldlg.m_Min2 * 60000 + seldlg.m_Sec2 * 1000 + seldlg.m_Msec2);



	InvalidateRect(NULL, FALSE);

}



�1.25. Модуль EchoDlg.h



#if !defined(AFX_ECHODLG_H__32BF9C80_0A74_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_ECHODLG_H__32BF9C80_0A74_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CEchoDlg : public CDialog

{



public:

	CEchoDlg(CWnd* pParent = NULL);   



	enum { IDD = IDD_ECHODLG };

	int		m_ApplyTo;

	double	m_DecayTime;

	double	m_DelayTime;

	int		m_EchoAmp;

	int		m_InputAmp;

	BOOL	m_MultyEcho;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	afx_msg void OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar);

	afx_msg void OnShowWindow(BOOL bShow, UINT nStatus);

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.26. Модуль EchoDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "EchoDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CEchoDlg::CEchoDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CEchoDlg::IDD, pParent)

{

	m_ApplyTo = -1;

	m_DecayTime = 1.0;

	m_DelayTime = 0.1;

	m_EchoAmp = 0;

	m_InputAmp = 0;

	m_MultyEcho = TRUE;

}



void CEchoDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_CBIndex(pDX, IDC_APPLYTO, m_ApplyTo);

	DDX_Text(pDX, IDC_DECAYTIME, m_DecayTime);

	DDV_MinMaxDouble(pDX, m_DecayTime, 1.e-003, 100.);

	DDX_Text(pDX, IDC_DELAYTIME, m_DelayTime);

	DDV_MinMaxDouble(pDX, m_DelayTime, 1.e-004, 10.);

	DDX_Slider(pDX, IDC_ECHOAMP, m_EchoAmp);

	DDX_Slider(pDX, IDC_INPUTAMP, m_InputAmp);

	DDX_Check(pDX, IDC_MULTYECHO, m_MultyEcho);

}



BEGIN_MESSAGE_MAP(CEchoDlg, CDialog)

	ON_WM_VSCROLL()

	ON_WM_SHOWWINDOW()

END_MESSAGE_MAP()



BOOL CEchoDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	if (!m_ApplyTo)

	{

		CComboBox *cb = (CComboBox *)GetDlgItem(IDC_APPLYTO);

		cb->DeleteString(1);

	}

	CSliderCtrl *sl = (CSliderCtrl *)GetDlgItem(IDC_INPUTAMP);

	sl->SetRangeMin(0);

	sl->SetRangeMax(80);

	sl->SetTicFreq(6);

	sl = (CSliderCtrl *)GetDlgItem(IDC_ECHOAMP);

	sl->SetRangeMin(0);

	sl->SetRangeMax(80);

	sl->SetTicFreq(6);



	return TRUE;  

	              

}



void CEchoDlg::OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar)

{

	int id = -1, pos;

	double p;



	CSliderCtrl *sl = (CSliderCtrl *)pScrollBar;

	char s[20];



	switch (sl->GetDlgCtrlID())

	{

		case IDC_INPUTAMP: id = IDC_VAL1; break;

		case IDC_ECHOAMP: id = IDC_VAL2; break;

	}



	if (id > 0)

	{

		pos = -sl->GetPos();

		if (pos > -80)

		{

			p = pow(10, (double)pos / 20) * 100;

			sprintf(s, "%d дБ\n(%.2f%c)", pos, p, '%');

		}

		else

			strcpy(s, "-Inf дБ\n(0%)");

		SetDlgItemText(id, s);

	}



	CDialog::OnVScroll(nSBCode, nPos, pScrollBar);

}



void CEchoDlg::OnShowWindow(BOOL bShow, UINT nStatus) 

{

	CDialog::OnShowWindow(bShow, nStatus);

	OnVScroll(0, 0, (CScrollBar *)GetDlgItem(IDC_INPUTAMP));

	OnVScroll(0, 0, (CScrollBar *)GetDlgItem(IDC_ECHOAMP));

}



�1.27. Модуль FadeDlg.h



#if !defined(AFX_FADEDLG_H__93174024_1A09_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_FADEDLG_H__93174024_1A09_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CFadeDlg : public CDialog

{



public:

	CFadeDlg(CWnd* pParent = NULL);   



	enum { IDD = IDD_FADEDLG };

	int		m_ApplyTo;

	BOOL	m_FadeIn;

	int		m_FadeType;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.28. Модуль FadeDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "FadeDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CFadeDlg::CFadeDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CFadeDlg::IDD, pParent)

{

	m_ApplyTo = -1;

	m_FadeIn = FALSE;

	m_FadeType = 0;

}



void CFadeDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_CBIndex(pDX, IDC_APPLYTO, m_ApplyTo);

	DDX_Check(pDX, IDC_FADEIN, m_FadeIn);

	DDX_Radio(pDX, IDC_LINEAR, m_FadeType);

}



BEGIN_MESSAGE_MAP(CFadeDlg, CDialog)

END_MESSAGE_MAP()



BOOL CFadeDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	if (!m_ApplyTo)

	{

		CComboBox *cb = (CComboBox *)GetDlgItem(IDC_APPLYTO);

		cb->DeleteString(1);

	}



	return TRUE;  

	              

}



�1.29. Модуль Filters.h





#if !defined(_FILTERS_H_)

#define _FILTERS_H_



#include <math.h>

#include "ProgressDlg.h"



#define PI	3.14159265358979323846		

#define PITCH_SEG	1024

#define NOISE_SEG	512



struct SampleData {

	int N;

	char *data;

	int Is16bit;

	int IsStereo;

	int Channel;

	SampleData(int N, char *data, int Is16bit, int IsStereo, int Channel)

	{

		SampleData::N = N;

		SampleData::data = data;

		SampleData::Is16bit = Is16bit;

		SampleData::IsStereo = IsStereo;

		SampleData::Channel = Channel;

	}

	int GetSampleSize()

	{

		return (1 << Is16bit) << IsStereo;

	}

	double GetSample(int index)

	{

		index <<= IsStereo;

		index += Channel;

		if (Is16bit)

			return ((short *)data)[index];

		else

			return (unsigned char)data[index] - 128;

	}

	void SetSample(int index, double val)

	{

		index <<= IsStereo;

		index += Channel;

		if (Is16bit)

		{

			if (val > 32767.0) val = 32767.0;

			if (val < -32768.0) val = -32768.0;

			((short *)data)[index] = short(val);

		}

		else

		{

			if (val > 127.0) val = 127.0;

			if (val < -128.0) val = -128.0;

			data[index] = (unsigned char)(val + 128);

		}

	}

};



class Complex {

	double re, im;

public:

	Complex()

	{

		re = im = 0.0;

	}

	Complex(double re, double im)

	{

		Complex::re = re;

		Complex::im = im;

	}

	Complex(double re)

	{

		Complex::re = re;

		Complex::im = 0.0;

	}

	Complex operator =(const Complex c)

	{

		re = c.re;

		im = c.im;

	}

	friend Complex operator +(const Complex c1, const Complex c2)

	{

		return Complex(c1.re + c2.re, c1.im + c2.im);

	}

	friend Complex operator -(const Complex c1, const Complex c2)

	{

		return Complex(c1.re - c2.re, c1.im - c2.im);

	}

	friend Complex operator *(const Complex c1, const Complex c2)

	{

		return Complex(c1.re * c2.re - c1.im * c2.im, c1.re * c2.im + c2.re * c1.im);

	}

	friend Complex operator /(const Complex c1, const Complex c2)

	{

		return Complex((c1.re * c2.re + c1.im * c2.im) / (c2.re * c2.re + c2.im * c2.im),

					   (c2.re * c1.im - c1.re * c2.im) / (c2.re * c2.re + c2.im * c2.im));

	}

	Complex operator +=(const Complex c)

	{

		re += c.re;

		im += c.im;

		return *this;

	}

	Complex operator -=(const Complex c)

	{

		re -= c.re;

		im -= c.im;

		return *this;

	}

	Complex operator *=(const Complex c)

	{

		double t = re * c.re - im * c.im;

		im = re * c.im + c.re * im;

		re = t;

		return *this;

	}

	Complex operator /=(const Complex c)

	{

		double t = (re * c.re + im * c.im) / (c.re * c.re + c.im * c.im);

		im = (c.re * im - re * c.im) / (c.re * c.re + c.im * c.im);

		re = t;

		return *this;

	}

	double Re() { return re; }

	double Im() { return im; }

	double Mod() { return sqrt(re * re + im * im); }

	double Arg()

	{

		double C;

		if (re > 0)

			C = 0.0;

		else

		{

			if (im > 0) C = -M_PI;

			else C = M_PI;

		}

		if (!re)

			return M_PI;

		double t = atan(im / re) + C;



		return t;

	}

	void FromPolar(double r, double w)

	{

		re = r * cos(w);

		im = r * sin(w);

	}

};



struct UserFilter {

	int Bands[10];

	int KernelSize;

	int WindowType;

};



void ForwardFFT(int N, double *re, double *im);



void InverseFFT(int N, double *re, double *im);



void FFT(int N, double *re, double *im);



void DFT(int N, double *re, double *im);



void Convolution(int n1, double *x, int n2, double *h, double *y);



void FFTConvolution(int n1, double *x, int n2, double *h, double *y);



double Hamming(int M, int i);



double Blackman(int M, int i);



void LowPassFIRKernel(int M, double fc, bool IsHamming, double *kernel);



void HighPassFIRKernel(int M, double fc, bool IsHamming, double *kernel);



void BandPassFIRKernel(int M, double fc1, double fc2, bool IsHamming, double *kernel);



void BandRejectFIRKernel(int M, double fc1, double fc2, bool IsHamming, double *kernel);



void UserFIRKernel(int M, int *bands, int *freqs, int SmpRate, bool IsHamming, double *kernel);



void GetPairCoeff(double fc, bool IsLopass, double ripple, int p, int poles, double& a0, double& a1, double& a2, double& b1, double& b2);



void GetChebyshevCoeff(double fc, int poles, double ripple, bool IsLopass, double *a, double *b);



void IIRFilter(SampleData s, int n1, double *x, int n2, double *y);



void FIRFilter(SampleData s, int n, double *kernel);



void FFTFIRFilter(SampleData s, int n, double *kernel);



void HomoFFTFIRFilter(SampleData s, int n, double *kernel);



void MovingAverageFilter(SampleData s, int N);



void RemoveDCOffset(SampleData s);



void Echo(SampleData s, double delay, double decay, double input_amp, double echo_amp, bool IsMultiple, int smp_sec);



void Reverberation(SampleData s, double InputAmp, double EarlyAmp, double ReverbAmp, double *early, double *ea, double *tail, double PreDelay, double ReverbTime, int smp_sec);



void AmplitudeModulation(SampleData s, double freq, double phase, double depth, int smp_sec, int waveform);



void WaveSynth(SampleData s, double freq, double phase, double depth, int smp_sec, int waveform);



void AddNoise(SampleData s, double freq, double val, int smprate);



void Fade(SampleData s, int FadeType, bool IsOut);



void PitchShift(SampleData s, int ShiftBy);



void Chorus(SampleData s, int ChorusSize, int ChorusDelay, double ModFreq, double ModDepth, double InputAmp, double ChorusAmp, int smprate);



void Reverse(SampleData s);



void SamplesToDouble(SampleData s, double *x, double scale);



void GetSpectrum(SampleData s, double *spectrum);



double LevelTo_dB(double level, double cmp_level, double min_dB);



int GetEqualizerFreq(int n, int HalfRate);



int GetSampleRate(int index);



void GetPoleZeroCoeff(double *rp, double *wp, double *r0, double *w0, double *a, double *b, int poles, int zeros, bool Normalize);



void GetImpulseResponse(int num_a, double *a, int num_b, double *b, int length, double *data);



Complex GetTransferFuncValue(Complex z, double *rp, double *wp, double *r0, double *w0, int poles, int zeros);



void SetProgressDlg(CProgressDlg *pd);



int GetTransformFlag();



void SetTransformFlag(int tf);



#endif



�1.30. Модуль Filters.cpp





#include "stdafx.h"

#include "filters.h"

#include "ProgressDlg.h"

#include <stdlib.h>

#include <time.h>



#define Period(X) (X - floor(X / M_2PI) * M_2PI)



int freqs[4][6] = 

{{0, 50, 170, 300, 600, 1000},

{5512, 1500, 2000, 3000, 4000, 5000},

{11025,  3000, 5000, 7000, 9000, 11000},

{22050, 3000, 6000, 12000, 14000, 16000}};



int smp_rates[] = {8000, 11025, 22050, 32000, 44100, 48000};



int percentage = 0;

CProgressDlg *pd;

int tf;



void ForwardFFT(int N, double *re, double *im)

{

	memset(im, 0, sizeof(double) * N);

	FFT(N, re, im);

}



void InverseFFT(int N, double *re, double *im)

{

	int i = 0;

	for (; i < N; i++)

		im[i] = -im[i];



	FFT(N, re, im);



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

	{

		re[i] /= N;

		im[i] /= -N;

	}

}



void FFT(int N, double *re, double *im)

{

	double tr, ti, ur, ui, sr, si;

	int nm1 = N - 1, nd2 = N >> 1, m = (int)ceil(log(N) / log(2));

	int i, j = nd2, k, l, le, le2, jm1, ip;



	for (i = 1; i < nm1; i++)

	{

		if (i < j)

		{

			tr = re[j];

			ti = im[j];

			re[j] = re[i];

			im[j] = im[i];

			re[i] = tr;

			im[i] = ti;

		}

		k = nd2;

		while (k <= j)

		{

			j -= k;

			k >>= 1;

		}

		j += k;

	}



	for (l = 1; l <= m; l++)

	{

		le = 1 << l;

		le2 = le >> 1;

		ur = 1.0;

		ui = 0.0;

		sr = cos(PI / le2);

		si = -sin(PI / le2);

		for (j = 1; j <= le2; j++)

		{

			jm1 = j - 1;

			for (i = jm1; i <= nm1; i += le)

			{

				ip = i + le2;

				tr = re[ip] * ur - im[ip] * ui;

				ti = re[ip] * ui + im[ip] * ur;

				re[ip] = re[i] - tr;

				im[ip] = im[i] - ti;

				re[i] += tr;

				im[i] += ti;

			}

			tr = ur;

			ur = tr * sr - ui * si;

			ui = tr * si + ui * sr;

		}

	}

}



void DFT(int N, double *re, double *im)

{

	double *re_x, *im_x, sr, si;

	double c = 2 * PI / N;

	int i, k;



	re_x = new double[N];

	im_x = new double[N];

	memset(re_x, 0, sizeof(double) * N);

	memset(im_x, 0, sizeof(double) * N);



	for (k = 0; k < N; k++)

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

		{

			sr = cos(c * k * i);

			si = -sin(c * k * i);

			re_x[k] += re[i] * sr - im[i] * si;

			im_x[k] += re[i] * si + im[i] * sr;

		}



	memcpy(re, re_x, sizeof(double) * N);

	memcpy(im, im_x, sizeof(double) * N);



	delete im_x;

	delete re_x;

}



void Convolution(int n1, double *x, int n2, double *h, double *y)

{

	int i, j, k, N = n1 + n2 - 1;



	double *t = new double[N];

	memset(t, 0, sizeof(double) * N);



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

		for (j = 0; j < n2; j++)

		{

			k = i - j;

			if (k >= 0 && k < n1)

				t[i] += h[j] * x[k];

		}



	memcpy(y, t, sizeof(double) * N);

	delete t;

}



void FFTConvolution(int n1, double *x, int n2, double *h, double *y)

{

	int n = n1 + n2 - 1, i;

	double *re_x, *im_x, *re_h, *im_h, tr, ti;



	n = 1 << (int)ceil(log(n) / log(2));

	re_x = new double[n];

	im_x = new double[n];

	re_h = new double[n];

	im_h = new double[n];



	memcpy(re_x, x, sizeof(double) * n1);

	memset(re_x + n1, 0, sizeof(double) * (n - n1)); 

	memcpy(re_h, h, sizeof(double) * n2);

	memset(re_h + n2, 0, sizeof(double) * (n - n2)); 



	ForwardFFT(n, re_x, im_x);

	ForwardFFT(n, re_h, im_h);



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

	{

		tr = re_x[i];

		ti = im_x[i];

		re_x[i] = re_h[i] * tr - im_h[i] * ti;

		im_x[i] = re_h[i] * ti + im_h[i] * tr;

	}



	InverseFFT(n, re_x, im_x);

	memcpy(y, re_x, sizeof(double) * (n1 + n2 - 1));



	delete im_h;

	delete re_h;

	delete im_x;

	delete re_x;

}



double Hamming(int M, int i)

{

	return 0.54 - 0.46 * cos(2 * PI * i / M);

}



double Blackman(int M, int i)

{

	return 0.42 - 0.5 * cos(2 * PI * i / M) +

		0.08 * cos(4 * PI * i / M);

}



void LowPassFIRKernel(int M, double fc, bool IsHamming, double *kernel)

{

	double K = 0.0, c = 2 * PI * fc;

	int m2 = M >> 1, i;



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

	{

		if (!(i - m2))

			kernel[i] = c;

		else

			kernel[i] = sin(c * (i - m2)) / (i - m2);

		if (IsHamming)

			kernel[i] *= Hamming(M, i);

		else

			kernel[i] *= Blackman(M, i);

		K += kernel[i];

	}

	

	if (K)

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

		kernel[i] /= K;

}



void HighPassFIRKernel(int M, double fc, bool IsHamming, double *kernel)

{

	LowPassFIRKernel(M, fc, IsHamming, kernel);



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

		kernel[i] = -kernel[i];



	kernel[M >> 1]++;

}



void BandPassFIRKernel(int M, double fc1, double fc2, bool IsHamming, double *kernel)

{

	double *buf = new double[M + 1];



	if (fc1 > fc2)

	{

		double t = fc1;

		fc1 = fc2;

		fc2 = t;

	}



	LowPassFIRKernel(M, fc1, IsHamming, buf);

	LowPassFIRKernel(M, fc2, IsHamming, kernel);



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

		kernel[i] -= buf[i];



	delete buf;

}



void BandRejectFIRKernel(int M, double fc1, double fc2, bool IsHamming, double *kernel)

{

	double *buf = new double[M + 1];



	if (fc1 > fc2)

	{

		double t = fc1;

		fc1 = fc2;

		fc2 = t;

	}



	LowPassFIRKernel(M, fc1, IsHamming, buf);

	HighPassFIRKernel(M, fc2, IsHamming, kernel);



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

		kernel[i] += buf[i];



	delete buf;

}



void UserFIRKernel(int M, int *bands, int *freqs, int SmpRate, bool IsHamming, double *kernel)

{

	double *buf = new double[M + 1], n;

	int fc1 = 0, fc2, i = 0;



	memset(kernel, 0, sizeof(double) * (M + 1));



	for (i = 0; i < 10; i++)

	{

		fc2 = freqs[i];

		if (fc1)

			BandPassFIRKernel(M, (double)fc1 / SmpRate, 

				(double)fc2 / SmpRate, IsHamming, buf);

		else

			LowPassFIRKernel(M, (double)fc2 / SmpRate, IsHamming, buf);

		n = pow(10, (double)bands[i] / 20.0);

		for (int j = 0; j <= M; j++)

			kernel[j] += buf[j] * n;

		fc1 = fc2;

	}



	delete buf;

}



void GetPairCoeff(double fc, bool IsLopass, double ripple, int p, int poles, double& a0, double& a1, double& a2, double& b1, double& b2)

{

	double C = M_PI / (poles << 1);

	double C2 = C + (p - 1) * M_PI / poles;

	double rp = -cos(C2);

	double ip = sin(C2);

	double es, vx, kx, t, w, m, d, k, x0, x1, x2, y1, y2;



	if (ripple)

	{

		C = 100.0 / (100.0 - ripple);

		es = sqrt(C * C - 1);

		C = 1.0 / poles;

		C2 = 1.0 / es;

		vx = C * log(C2 + sqrt(C2 * C2 + 1));

		kx = C * log(C2 + sqrt(C2 * C2 - 1));

		kx = cosh(kx);

		rp *= sinh(vx) / kx;

		ip *= cosh(vx) / kx;

	}



	t = 2.0 * tan(0.5);

	w = 2.0 * M_PI * fc;

	m = rp * rp + ip * ip;

	C = t * t;

	d = 4.0 - 4.0 * rp * t + m * C;

	x0 = C / d;

	x1 = 2.0 * C / d;

	x2 = x0;

	C *= m;

	y1 = (8.0 - 2.0 * C) / d;

	y2 = -(4.0 + 4.0 * rp * t + C) / d;



	C = w * 0.5;

	if (!IsLopass) 

		k = -cos(C + 0.5) / cos(C - 0.5);

	else

		k = sin(0.5 - C) / sin(0.5 + C);

	C = k * k;

	d = 1.0 + y1 * k - y2 * C;

	a0 = (x0 - x1 * k + x2 * C) / d;

	a1 = (-2.0 * x0 * k + x1 + x1 * C - 2.0 * x2 * k) / d;

	a2 = (x0 * C - x1 * k + x2) / d;

	b1 = (2.0 * k + y1 + y1 * C - 2.0 * y2 * k) / d;

	b2 = (-C - y1 * k + y2) / d;

	if (!IsLopass)

	{

		a1 = -a1;

		b1 = -b1;

	}

}



void GetChebyshevCoeff(double fc, int poles, double ripple, bool IsLopass, double *a, double *b)

{

	int i;

	double *ta = new double[MAX_POLES + 3];

	double *tb = new double[MAX_POLES + 3];

	double a0, a1, a2, b1, b2, sa, sb, s, g;



	memset(a, 0, sizeof(double) * (MAX_POLES + 3));

	memset(b, 0, sizeof(double) * (MAX_POLES + 3));



	a[2] = 1.0;

	b[2] = 1.0;



	for (int p = 1; p <= poles >> 1; p++)

	{

		GetPairCoeff(fc, IsLopass, ripple, p, poles, a0, a1, a2, b1, b2);

		

		for (i = 0; i <= MAX_POLES + 2; i++)

		{

			ta[i] = a[i];

			tb[i] = b[i];

		}



		for (i = 2; i <= MAX_POLES + 2; i++)

		{

			a[i] = a0 * ta[i] + a1 * ta[i - 1] + a2 * ta[i - 2];

			b[i] = tb[i] - b1 * tb[i - 1] - b2 * tb[i - 2];

		}

	}



	b[2] = 0.0;

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

	{

		a[i] = a[i + 2];

		b[i] = -b[i + 2];

	}



	sa = 0.0;

	sb = 0.0;

	s = 1.0;

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

	{

		if (IsLopass)

		{

			sa += a[i];

			sb += b[i];

		}

		else

		{

			sa += a[i] * s;

			sb += b[i] * s;

		}

		s = -s;

	}



	g = sa / (1 - sb);



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

		a[i] /= g;



	delete tb;

	delete ta;

}



void IIRFilter(SampleData s, int n1, double *x, int n2, double *y)

{

	double sum_x, sum_y, *old_x;

	int i, j, x_h = n1 - 1, x_t = 0;



	if (s.N < n1) return;



	int block_size = s.N / 100;

	if (block_size < 8000) block_size = 8000;



	old_x = new double[n1];



	sum_x = 0.0;

	sum_y = 0.0;



	for (i = 0; i < n1 - 1; i++)

		old_x[i] = s.GetSample(i);



	for (i = n1 - 1; i < s.N; i++)

	{

		old_x[x_h] = s.GetSample(i);

		sum_x = 0.0;

		for (j = 0; j < n1; j++)

			sum_x += old_x[(x_t + n1 - 1 - j) % n1] * x[j];

		sum_y = 0.0;

		for (j = 0; j < n2; j++)

			sum_y += s.GetSample(i - j - 1) * y[j];

		x_h++; x_h %= n1;

		x_t++; x_t %= n1;

		s.SetSample(i, sum_x + sum_y);

		if (!(i % block_size))

			pd->m_Progress.SetPos(int((double)i * 100 / s.N));

	}



	delete old_x;

}



void SetProgress()

{

	pd->m_Progress.SetPos(percentage);

}



void FFTFIRFilter(SampleData s, int n, double *kernel)

{

	int conv_size = 2 * n - 1, i, j, index;

	int N = 1 << (int)ceil(log(conv_size) / log(2));

	int segments = (int)ceil((double)s.N / n);

	double *old_buf, *re_h, *im_h, *re_x, *im_x, tr, ti;

	char *sign, *old_sign;



	percentage = 0;

	old_buf = new double[conv_size + 1];

	re_x = new double[N];

	im_x = new double[N];

	re_h = new double[N];

	im_h = new double[N];



	memset(im_h, 0, sizeof(double) * N);

	memset(re_h, 0, sizeof(double) * N);

	memcpy(re_h, kernel, sizeof(double) * n);

	FFT(N, re_h, im_h);



	memset(old_buf, 0, sizeof(double) * (conv_size + 1));

	if (tf)

	{

		sign = new char[N];

		old_sign = new char[conv_size + 1];

		memset(old_sign, 0, conv_size + 1);

	}



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

	{

		memset(re_x + n, 0, sizeof(double) * (N - n));

		if (tf) memset(sign + n, 0, conv_size - n);

		for (j = 0; j < n; j++)

			if (j + i * n < s.N) 

			{

				re_x[j] = s.GetSample(j + i * n);

				if (tf) 

				{

					sign[j] = 0;

					if (re_x[j])

					{

						if (re_x[j] < 0) sign[j] = 1;

						re_x[j] = log(fabs(re_x[j]));

					}

				}

			}

		memset(im_x, 0, sizeof(double) * N);

		FFT(N, re_x, im_x);

		for (j = 0; j < N; j++)

		{

			tr = re_x[j];

			ti = im_x[j];

			re_x[j] = re_h[j] * tr - im_h[j] * ti;

			im_x[j] = -(re_h[j] * ti + im_h[j] * tr);

		}

		FFT(N, re_x, im_x);

		for (j = 0; j < conv_size; j++)

			re_x[j] /= N;

		if (tf)

		{

			for (j = n; j >= 0; j--)

				sign[j + (n >> 1)] = sign[j];

			memset(sign, 0, n >> 1);

		}

		for (j = 0; j < n; j++)

		{

			index = i * n + j;

			if (index >= s.N) break;

			tr = re_x[j] + old_buf[j + n];

			if (tf)

			{

				tr = exp(tr);

				if (sign[j] + old_sign[j + n]) tr = -tr;

			}

			s.SetSample(index, tr);

		}

		memcpy(old_buf, re_x, sizeof(double) * conv_size);

		if (tf) memcpy(old_sign, sign, conv_size);

		percentage = i * 100 / segments;

		SetProgress();

	}



	if (tf)

	{

		delete sign;

		delete old_sign;

	}

	delete im_h;

	delete re_h;

	delete im_x;

	delete re_x;

	delete old_buf;

}



void HomoFFTFIRFilter(SampleData s, int n, double *kernel)

{

	int conv_size = 2 * n - 1, i, j, index;

	int N = 1 << (int)ceil(log(conv_size) / log(2));

	int N2 = 1 << (int)ceil(log(s.N) / log(2));

	int segments = (int)ceil((double)N2 / n);

	double *old_buf_re, *old_buf_im;

	double *re_h, *im_h, *re_x, *im_x, tr, ti;

	double *re, *im;



	re = new double[N2];

	im = new double[N2];

	for (i = 0; i < s.N; i++)

		re[i] = s.GetSample(i);

	if (s.N < N2) memset(re + s.N, 0, sizeof(double) * (N2 - s.N));

	ForwardFFT(N2, re, im);



	percentage = 0;

	old_buf_re = new double[conv_size + 1];

	old_buf_im = new double[conv_size + 1];

	re_x = new double[N];

	im_x = new double[N];

	re_h = new double[N];

	im_h = new double[N];



	memset(im_h, 0, sizeof(double) * N);

	memset(re_h, 0, sizeof(double) * N);

	memcpy(re_h, kernel, sizeof(double) * n);

	FFT(N, re_h, im_h);



	memset(old_buf_re, 0, sizeof(double) * (conv_size + 1));

	memset(old_buf_im, 0, sizeof(double) * (conv_size + 1));



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

	{

		memset(re_x + n, 0, sizeof(double) * (N - n));

		memset(im_x + n, 0, sizeof(double) * (N - n));

		for (j = 0; j < n; j++)

			if (j + i * n < N2) 

			{

				re_x[j] = re[j + i * n];

				im_x[j] = im[j + i * n];

				if (re_x[j] || im_x[j])

				{

					Complex z(re_x[j], im_x[j]);

					re_x[j] = log(z.Mod());

					im_x[j] = z.Arg();

				}

			}

		FFT(N, re_x, im_x);

		for (j = 0; j < N; j++)

		{

			tr = re_x[j];

			ti = im_x[j];

			re_x[j] = re_h[j] * tr - im_h[j] * ti;

			im_x[j] = re_h[j] * ti + im_h[j] * tr;

		}

		InverseFFT(N, re_x, im_x);

		for (j = 0; j < n; j++)

		{

			index = i * n + j;

			if (index >= N2) break;

			tr = re_x[j] + old_buf_re[j + n];

			ti = im_x[j] + old_buf_im[j + n];

			tr = exp(tr);

			re[index] = tr * cos(ti);

			im[index] = tr * sin(ti);

		}

		memcpy(old_buf_re, re_x, sizeof(double) * conv_size);

		memcpy(old_buf_im, im_x, sizeof(double) * conv_size);

		percentage = i * 100 / segments;

		SetProgress();

	}



	InverseFFT(N2, re, im);

	for (i = 0; i < s.N; i++)

		s.SetSample(i, re[i]);



	delete im_h;

	delete re_h;

	delete im_x;

	delete re_x;

	delete old_buf_re;

	delete old_buf_im;

	delete im;

	delete re;

}



void FIRFilter(SampleData s, int n, double *kernel)

{

	int conv_size = 2 * n - 1, i, j, index, c;

	int segments = (int)ceil((double)s.N / n);

	double *old_buf, *buf, d;

	char *sign, *old_sign;



	percentage = 0;

	buf = new double[conv_size];

	old_buf = new double[conv_size + 1];

	if (tf)

	{

		sign = new char[conv_size];

		old_sign = new char[conv_size + 1];

		memset(old_sign, 0, conv_size + 1);

	}



	memset(old_buf, 0, sizeof(double) * (conv_size + 1));



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

	{

		c = i * n;

		memset(buf + n, 0, sizeof(double) * (conv_size - n));

		if (tf) memset(sign + n, 0, conv_size - n);

		for (j = 0; j < n; j++)

			if (j + c < s.N) 

			{

				buf[j] = s.GetSample(j + c);

				if (tf) 

				{

					sign[j] = 0;

					if (buf[j])

					{

						if (buf[j] < 0) sign[j] = 1;

						buf[j] = log(fabs(buf[j]));

					}

				}

			}

		Convolution(n, buf, n, kernel, buf);

		if (tf)

		{

			for (j = n; j >= 0; j--)

				sign[j + (n >> 1)] = sign[j];

			memset(sign, 0, n >> 1);

		}

		for (j = 0; j < n; j++)

		{

			index = c + j;

			if (index >= s.N) break;

			d = buf[j] + old_buf[j + n];

			if (tf)

			{

				d = exp(d);

				if (sign[j] + old_sign[j + n]) d = -d;

			}

			s.SetSample(index, d);

		}

		memcpy(old_buf, buf, sizeof(double) * conv_size);

		if (tf) memcpy(old_sign, sign, conv_size);

		percentage = i * 100 / segments;

		SetProgress();

	}



	if (tf)

	{

		delete sign;

		delete old_sign;

	}

	delete buf;

	delete old_buf;

}



void MovingAverageFilter(SampleData s, int N)

{


	double new_y, old_y = 0.0, new_x, old_x;

	int i, block_size = 16383;



	if (s.N < N) return;



	old_x = s.GetSample(0);

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

		old_y += s.GetSample(i);

	old_y /= N;

	s.SetSample(0, old_y);



	for (i = 1; i < s.N - N; i++)

	{

		new_x = s.GetSample(i + N);

		new_y = old_y + new_x / N - old_x / N;

		old_x = s.GetSample(i);

		s.SetSample(i, new_y);

		old_y = new_y;

		if (!(i & block_size))

			pd->m_Progress.SetPos(int((double)i * 100 / s.N));

	}


}



void RemoveDCOffset(SampleData s)

{

	int i, inc, block_size = (1 << 16) - 1;

	double d = 0.0;



	inc = 1 << s.IsStereo;

	if (s.Is16bit)

	{

		short *data = (short *)s.data, p;

		data += s.Channel;

		for (i = 0; i < s.N; i++, data += inc)

		{

			d += *data;

			if (!(i & block_size))

				pd->m_Progress.SetPos(int((double)i * 50 / s.N));

		}

		p = short(d / s.N);

		data = (short *)s.data;

		data += s.Channel;

		for (i = 0; i < s.N; i++, data += inc)

		{

			*data -= p;

			if (!(i & block_size))

				pd->m_Progress.SetPos(int((double)i * 50 / s.N) + 50);

		}

	}

	else

	{

		unsigned char *data = (unsigned char *)s.data;

		char p;

		data += s.Channel;

		for (i = 0; i < s.N; i++, data += inc)

		{

			d += *data;

			if (!(i & block_size))

				pd->m_Progress.SetPos(int((double)i * 50 / s.N));

		}

		p = char(d / s.N) - 128;

		data = (unsigned char *)s.data;

		for (i = 0; i < s.N; i++, data += inc)

		{

			*data -= p;

			if (!(i & block_size))

				pd->m_Progress.SetPos(int((double)i * 50 / s.N) + 50);

		}

	}

}



void Echo(SampleData s, double delay, double decay, double input_amp, double echo_amp, bool IsMultiple, int smp_sec)

{

	int M = int(delay * smp_sec);

	if (s.N <= M || M < 1) return;

	int i, j, k, l, m, index;

	int chnl = s.Channel, block_size = (1 << 14) - 1;

	double *buf = new double[M];

	double t1, t2, val;

	char *data = s.data;



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

		buf[i] = s.GetSample(i);



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

		s.SetSample(i, s.GetSample(i) * input_amp);



	m = M;

	l = s.N;

	if (l > (M << 1)) l = (M << 1);

	for (k = 0; k < 2; k++)

	{

		if (s.Is16bit)

		{

			for (i = m; i < l; i++)

			{

				index = (i << s.IsStereo) + chnl;

				j = i % M;

				t1 = buf[j] * decay;

				val = ((short *)data)[index];

				t2 = val;

				val = val * input_amp + t1 * echo_amp;

				if (val > 32767.0) val = 32767.0;

				if (val < -32768.0) val = -32768.0;

				((short *)data)[index] = short(val);

				buf[j] = t2 + t1;

				if (k && !(i & block_size))

					pd->m_Progress.SetPos(int((double)i * 100 / s.N));

			}

		}

		else

		{

			for (i = m; i < l; i++)

			{

				index = (i << s.IsStereo) + chnl;

				j = i % M;

				t1 = buf[j] * decay;

				val = double((unsigned char)data[index] - 128);

				t2 = val;

				val = val * input_amp + t1 * echo_amp;

				if (val > 127.0) val = 127.0;

				if (val < -128.0) val = -128.0;

				data[index] = (unsigned char)(val + 128);

				buf[j] = t1 + t2;

				if (k && !(i & block_size))

					pd->m_Progress.SetPos(int((double)i * 100 / s.N));

			}

		}

		

		if (!IsMultiple)

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

				buf[i] = 0.0;

		

		m = (M << 1);

		if (s.N <= m) break;

		l = s.N;

	}



	delete buf;

}



void Reverberation(SampleData s, double InputAmp, double EarlyAmp, double ReverbAmp, double *early, double *ea, double *tail, double PreDelay, double ReverbTime, int smp_sec)

{

	double decay_const = pow(10, -3 / ReverbTime / smp_sec);

	double g[4], d, t, p;

	double *buf1 = new double[smp_sec >> 1];

	double* buf2[4];

	int i, j, bp1 = 0, bp2 = 0, l1, l2;

	int e[3], m[4], block_size = (1 << 12) - 1;



	if (InputAmp < 40) InputAmp = pow(10, -0.1 * InputAmp);

	else InputAmp = 0.0;

	if (EarlyAmp < 40) EarlyAmp = pow(10, -0.1 * EarlyAmp);

	else EarlyAmp = 0.0;

	if (ReverbAmp < 40) ReverbAmp = pow(10, -0.1 * ReverbAmp);

	else ReverbAmp = 0.0;

	l1 = l2 = smp_sec >> 1;

	memset(buf1, 0, sizeof(double) * l1);



	for (i = 0; i < 3; i++)

		e[i] = int(early[i] * smp_sec * 0.001);



	for (i = 0; i < 4; i++)

	{

		m[i] = int((tail[i] + PreDelay) * smp_sec * 0.001);

		g[i] = pow(decay_const, m[i]);

		buf2[i] = new double[smp_sec >> 1];

		memset(buf2[i], 0, sizeof(double) * l2);

	}



	for (i = 0; i < s.N; i++)

	{

		d = s.GetSample(i);

		buf1[bp1] = d;

		for (t = 0.0, j = 0; j < 4; j++)

		{

			p = g[j] * buf2[j][(bp2 - m[j] + l2) % l2];

			buf2[j][bp2] = p + d;

			t += p;

		}

		for (p = 0.0, j = 0; j < 3; j++)

			p += ea[j] * buf1[(bp1 - e[j] + l1) % l1];

		p *= EarlyAmp;

		d *= InputAmp;

		t *= ReverbAmp;

		s.SetSample(i, d + t + p);

		bp1++;

		bp1 %= l1;

		bp2++;

		bp2 %= l2;

		if (!(i & block_size))

			pd->m_Progress.SetPos(int((double)i * 100 / s.N));

	}



	for (i = 0; i < 4; i++)

		delete buf2[i];

	delete buf1;

}



double Square(double x)

{

	return (Period(x) > M_PI ? 0.0 : 1.0);

}



double Triangle(double x)

{

	double p = Period(x);

	if (p < M_PI) return 2.0 * p / M_PI - 1.0;

	p -= M_PI;

	return 1.0 - 2.0 * p / M_PI;	

}



double Saw(double x)

{

	return Period(x) / M_PI - 1.0;

}



double Sin(double x)

{

	return sin(x);

}



void ModSynth(SampleData s, double freq, double phase, double depth, int smp_sec, int waveform, bool IsSynth)

{

	int i, block_size = (1 << 14) - 1;

	char *data = s.data;

	depth = pow(10, -depth * 0.05);

	freq /= smp_sec;

	phase *= M_PI / 180;

	double c = 1 - depth, c2 = 2 * M_PI * freq, val;

	double (*f)(double x), d;



	if (IsSynth)

	{

		if (s.Is16bit)

			depth *= 32767;

		else

			depth *= 127;

		c = 0.0;

	}



	switch (waveform)

	{

		case 0: f = Sin; break;

		case 1: f = Square; break;

		case 2: f = Triangle; break;

		case 3: f = Saw;

	}



	for (i = 0; i < s.N; i++)

	{

		val = s.GetSample(i);

		d = c + f(i * c2 + phase) * depth;

		if (IsSynth) val += d;

		else val *= d;

		s.SetSample(i, val);

		if (!(i & block_size))

			pd->m_Progress.SetPos(int((double)i * 100 / s.N));

	}

}



void AmplitudeModulation(SampleData s, double freq, double phase, double depth, int smp_sec, int waveform)

{

	ModSynth(s, freq, phase, depth, smp_sec, waveform, false);

}



void WaveSynth(SampleData s, double freq, double phase, double depth, int smp_sec, int waveform)

{

	ModSynth(s, freq, phase, depth, smp_sec, waveform, true);

}



void AddNoise(SampleData s, double freq, double val, int smprate)

{

	int n = NOISE_SEG - 1;

	int conv_size = 2 * n - 1, i, j, index;

	int N = 1 << (int)ceil(log(conv_size) / log(2));

	int segments = (int)ceil((double)s.N / n);

	double *old_buf, *re_h, *im_h, *re_x, *im_x, tr, ti, c;



	percentage = 0;

	old_buf = new double[conv_size + 1];

	re_x = new double[N];

	im_x = new double[N];

	re_h = new double[N];

	im_h = new double[N];



	val = pow(10, -val * 0.05);

	if (s.Is16bit) val *= 32767;

	else val *= 127;

	c = val;

	val /= RAND_MAX >> 1;



	memset(re_h, 0, sizeof(double) * N);

	LowPassFIRKernel(n - 1, (double)freq / smprate, true, re_h);

	ForwardFFT(N, re_h, im_h);

	srand((unsigned)time(NULL));



	memset(old_buf, 0, sizeof(double) * (conv_size + 1));



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

	{

		memset(re_x + n, 0, sizeof(double) * (N - n));

		for (j = 0; j < n; j++)

			re_x[j] = val * rand() - c;

		ForwardFFT(N, re_x, im_x);

		for (j = 0; j < N; j++)

		{

			tr = re_x[j];

			ti = im_x[j];

			re_x[j] = re_h[j] * tr - im_h[j] * ti;

			im_x[j] = -(re_h[j] * ti + im_h[j] * tr);

		}

		FFT(N, re_x, im_x);

		for (j = 0; j < conv_size; j++)

			re_x[j] /= N;

		for (j = 0; j < n; j++)

		{

			index = i * n + j;

			if (index >= s.N) break;

			tr = re_x[j] + old_buf[j + n];

			s.SetSample(index, tr + s.GetSample(index));

		}

		memcpy(old_buf, re_x, sizeof(double) * conv_size);

		percentage = i * 100 / segments;

		SetProgress();

	}



	delete im_h;

	delete re_h;

	delete im_x;

	delete re_x;

	delete old_buf;

}



void Fade(SampleData s, int FadeType, bool IsOut)

{

	int i, block_size = (1 << 14) - 1;

	double d, c, c2 = log(0.001);



	for (i = 0; i < s.N; i++)

	{

		d = s.GetSample(i);

		c = (double)i / s.N;

		if (IsOut) c = 1 - c;

		if (!FadeType) d *= 1 - c;

		else d *= exp(c * c2);

		s.SetSample(i, d);

		if (!(i & block_size))

			pd->m_Progress.SetPos(int((double)i * 100 / s.N));

	}

}



void PitchShift(SampleData s, int ShiftBy)

{

	int N = (int)ceil((double)s.N / PITCH_SEG);

	int i, j, index, N2, k;

	double c = pow(2, (double)ShiftBy / 12);

	double *re = new double[PITCH_SEG];

	double *im = new double[PITCH_SEG];

	double *re_x = new double[PITCH_SEG];

	double *im_x = new double[PITCH_SEG];



	if (c == 1.0) return;



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

	{

		index = i * PITCH_SEG;

		N2 = s.N - index;

		if (N2 < PITCH_SEG)

		{

			for (j = index; j < s.N; j++)

				s.SetSample(j, 0.0);

			break;

		}

		else

			N2 = PITCH_SEG;

		for (j = 0; j < N2; j++)

			re[j] = s.GetSample(j + index);

		ForwardFFT(PITCH_SEG, re, im);

		memset(re_x, 0, sizeof(double) * ((PITCH_SEG >> 1) + 1));

		memset(im_x, 0, sizeof(double) * ((PITCH_SEG >> 1) + 1));

		for (j = 0; j < PITCH_SEG >> 1; j++)

		{

			k = (int)(c * j);

			re_x[k] = re[j];

			im_x[k] = im[j];

		}

		for (j = 0; j < PITCH_SEG >> 1; j++)

		{

			re_x[PITCH_SEG - j - 1] = re_x[j + 1];

			im_x[PITCH_SEG - j - 1] = -im_x[j + 1];

		}

		InverseFFT(PITCH_SEG, re_x, im_x);

		for (j = 0; j < N2; j++)

			s.SetSample(j + index, re_x[j]);

		pd->m_Progress.SetPos(int((double)index * 100 / s.N));

	}



	delete im_x;

	delete re_x;

	delete im;

	delete re;

}



void Chorus(SampleData s, int ChorusSize, int ChorusDelay, double ModFreq, double ModDepth, double InputAmp, double ChorusAmp, int smprate)

{

	double *copy = new double[s.N], d, c1, c2, c3, c4;

	double phases[5], pos[5], delay;

	int i, j, index, block_size = (1 << 12) - 1;



	for (i = 0; i < s.N; i++)

		copy[i] = s.GetSample(i);



	c1 = 2 * M_PI / RAND_MAX;

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

	{

		phases[i] = rand() * c1;

		pos[i] = 0.0;

	}



	c1 = ModFreq * 2 * M_PI / smprate;

	c2 = log(2) * ModDepth * 0.01 / 12;

	if (ChorusAmp == 80) c3 = 0.0;

	else c3 = pow(10, -ChorusAmp * 0.05);

	if (InputAmp == 80) c4 = 0.0;

	else c4 = pow(10, -InputAmp * 0.05);

	delay = ChorusDelay * 0.001 / smprate;

	for (i = 0; i < s.N; i++)

	{

		d = 0.0;

		for (j = 0; j < ChorusSize; j++)

		{

			index = int(pos[j] + delay * j);

			if (index >= s.N) break;

			d += copy[index];

			pos[j] += exp(sin(c1 * i + phases[j]) * c2);

		}

		d = d * c3 + copy[i] * c4;

		s.SetSample(i, d);

		if (!(i & block_size))

			pd->m_Progress.SetPos(int((double)i * 100 / s.N));

	}



	delete copy;

}



void Reverse(SampleData s)

{

	int i, inc, block_size = (1 << 16) - 1;



	inc = 1 << s.IsStereo;

	if (s.Is16bit)

	{

		short *data1 = (short *)s.data, *data2 = data1;

		short d;

		data1 += s.Channel;

		if (s.IsStereo)

			data2 += (s.N << 1) - 2 + s.Channel;

		else

			data2 += s.N - 1;

		for (i = 0; i < s.N >> 1; i++, data1 += inc, data2 -= inc)

		{

			d = *data1;

			*data1 = *data2;

			*data2 = d;

			if (!(i & block_size))

				pd->m_Progress.SetPos(int((double)i * 100 / s.N));

		}

	}

	else

	{

		char *data1 = s.data, *data2 = data1;

		char d;

		data1 += s.Channel;

		data2 += s.N - 2 + s.Channel;

		for (i = 0; i < s.N >> 1; i++, data1 += inc, data2 -= inc)

		{

			d = *data1;

			*data1 = *data2;

			*data2 = d;

			if (!(i & block_size))

				pd->m_Progress.SetPos(int((double)i * 100 / s.N));

		}

	}

}



void GetPoleZeroCoeff(double *rp, double *wp, double *r0, double *w0, double *a, double *b, int poles, int zeros, bool Normalize)

{

	int i;

	double *ta = new double[MAX_POLES + 3];

	double *tb = new double[MAX_POLES + 3];

	double a0, a1, a2, b1, b2, g, sa, sb;



	for (i = 0; i <= MAX_POLES + 2; i++)

	{

		a[i] = 0;

		b[i] = 0;

	}



	a[2] = 1.0;

	b[2] = 1.0;



	for (int p = 1; p <= max(poles, zeros); p++)

	{

		i = p - 1;

		a0 = 1.0;

		if (p <= zeros)

		{

			a1 = -2 * r0[i] * cos(w0[i]);

			a2 = r0[i];

		}

		else

		{

			a1 = 0.0;

			a2 = 0.0;

		}

		if (p <= poles)

		{

			b1 = 2 * rp[i] * cos(wp[i]);

			b2 = -rp[i] * rp[i];

		}

		else

		{

			b1 = 0.0;

			b2 = 0.0;

		}

		

		for (i = 0; i <= MAX_POLES + 2; i++)

		{

			ta[i] = a[i];

			tb[i] = b[i];

		}



		for (i = 2; i <= MAX_POLES + 2; i++)

		{

			a[i] = a0 * ta[i] + a1 * ta[i - 1] + a2 * ta[i - 2];

			b[i] = tb[i] - b1 * tb[i - 1] - b2 * tb[i - 2];

		}

	}



	b[2] = 0.0;

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

	{

		a[i] = a[i + 2];

		b[i] = -b[i + 2];

	}



	if (Normalize)

	{

		sa = 0.0;

		sb = 0.0;

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

		{

			sa += a[i];

			sb += b[i];

		}



		g = sa / (1 - sb);



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

			a[i] /= g;

	}



	delete tb;

	delete ta;

}



void GetImpulseResponse(int num_a, double *a, int num_b, double *b, int length, double *data)

{

	double *d = new double[length];

	double *old_x, gain = 0.0;

	double sum_x, sum_y;

	int x_h = num_a - 1, x_t = 0, i, j;



	d[0] = 1.0;

	for (i = 1; i < length; i++)

		d[i] = 0;



	old_x = new double[num_a];

	for (i = 0; i < num_a - 1; i++)

		old_x[i] = d[i];



	for (i = num_a - 1; i < length; i++)

	{

		old_x[x_h] = d[i];

		sum_x = 0.0;

		for (j = 0; j < num_a; j++)

			sum_x += old_x[(x_t + num_a - 1 - j) % num_a] * a[j];

		sum_y = 0.0;

		for (j = 0; j < num_b; j++)

			if (i - j - 1 >= 0)

				sum_y += d[i - j - 1] * b[j + 1];

		x_h++; x_h %= num_a;

		x_t++; x_t %= num_a;

		d[i] = sum_x + sum_y;

	}



	memcpy(data, d, sizeof(double) * length);



	delete old_x;

	delete d;

}



Complex GetTransferFuncValue(Complex z, double *rp, double *wp, double *r0, double *w0, int poles, int zeros)

{

	Complex numerator(1.0);

	Complex denumerator(1.0);

	Complex t;

	int i;



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

	{

		t.FromPolar(r0[i], w0[i]);

		numerator *= z - t;

	}



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

	{

		t.FromPolar(rp[i], wp[i]);

		denumerator *= z - t;

	}



	return numerator / denumerator;

}



int GetTransformFlag()

{

	return tf;

}



void SamplesToDouble(SampleData s, double *x, double scale)

{

	for (int i = 0; i < s.N; i++)

	{

		x[i] = s.GetSample(i);

		x[i] /= scale;

	}

}



void GetSpectrum(SampleData s, double *spectrum)

{

	int N = s.N, i;

	double *re = new double[N];

	double *im = new double[N];



	SamplesToDouble(s, re, 1);

	SamplesToDouble(s, re, 1);



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

		re[i] *= Hamming(N, i);



	ForwardFFT(N, re, im);



	for (i = 0; i < N >> 1; i++)

	{

		re[i] /= N;

		im[i] /= N;

		spectrum[i] = sqrt(re[i] * re[i] + im[i] * im[i]);

	}



	delete im;

	delete re;

}



double LevelTo_dB(double level, double cmp_level, double min_dB)

{

	double res;



	if (level)

		res = 20 * log10(level / cmp_level);

	else

		return min_dB;



	if (res < min_dB) return min_dB;



	return res;

}



int GetEqualizerFreq(int n, int HalfRate)

{

	if (n < 5) return freqs[0][n + 1];



	for (int i = 0; i < 3; i++)

		if (HalfRate == freqs[i + 1][0]) return freqs[i + 1][n - 4];



	return n * ((HalfRate - 1000) / 1000) / 5 + 1000;

}



int GetSampleRate(int index)

{

	return smp_rates[index];

}



void SetProgressDlg(CProgressDlg *pd)

{

	::pd = pd;

}



void SetTransformFlag(int tf)

{

	::tf = tf;

}



�1.31. Модуль HipassDlg.h



#if !defined(AFX_HIPASSDLG_H__8F924101_FAAD_11D4_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_HIPASSDLG_H__8F924101_FAAD_11D4_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CHipassDlg : public CDialog

{



public:

	CHipassDlg(CWnd* pParent = NULL);   



	int m_HalfRate;



	enum { IDD = IDD_LOPASS };

	int		m_ApplyTo;

	int		m_KernelSize;

	int		m_WindowType;

	int		m_Cutoff;

	CString	m_Freq;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.32. Модуль HipassDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "HipassDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CHipassDlg::CHipassDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CHipassDlg::IDD, pParent)

{

	m_ApplyTo = -1;

	m_KernelSize = 512;

	m_WindowType = 0;

	m_Cutoff = 1000;

	m_Freq = _T("");

}



void CHipassDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_CBIndex(pDX, IDC_APPLYTO, m_ApplyTo);

	DDX_Text(pDX, IDC_KERNELSIZE, m_KernelSize);

	DDV_MinMaxInt(pDX, m_KernelSize, 16, 1024);

	DDX_Radio(pDX, IDC_WINDOWTYPE, m_WindowType);

	DDX_Text(pDX, IDC_CUTOFF, m_Cutoff);

	DDX_Text(pDX, IDC_STATICFREQ, m_Freq);

}



BEGIN_MESSAGE_MAP(CHipassDlg, CDialog)

END_MESSAGE_MAP()



BOOL CHipassDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	SetWindowText("Фильтр верхних частот");

	if (!m_ApplyTo)

	{

		CComboBox *cb = (CComboBox *)GetDlgItem(IDC_APPLYTO);

		cb->DeleteString(1);

	}



	return TRUE;  

	              

}



�1.33. Модуль HomomorphicDlg.h



#if !defined(AFX_HOMOMORPHICDLG_H__7BDD8E02_0CBC_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_HOMOMORPHICDLG_H__7BDD8E02_0CBC_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CHomomorphicDlg : public CDialog

{



public:

	CHomomorphicDlg(CWnd* pParent = NULL);   

	CDocument *pDoc;

	bool m_IsFourier;



	enum { IDD = IDD_HOMOMORPHIC };

	int		m_FilterType;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	afx_msg void OnSetparams();

	virtual BOOL OnInitDialog();

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.34. Модуль HomomorphicDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "HomomorphicDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



#include "DSPDoc.h"



CHomomorphicDlg::CHomomorphicDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CHomomorphicDlg::IDD, pParent)

{

	m_FilterType = 0;

}



void CHomomorphicDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_Radio(pDX, IDC_FILTERTYPE, m_FilterType);

}



BEGIN_MESSAGE_MAP(CHomomorphicDlg, CDialog)

	ON_BN_CLICKED(IDC_SETPARAMS, OnSetparams)

END_MESSAGE_MAP()



void CHomomorphicDlg::OnSetparams() 

{

	UpdateData();

	((CDSPDoc *)pDoc)->ApplyFilter(m_FilterType, true, true, false);

}



BOOL CHomomorphicDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	if (!m_IsFourier)

		SetWindowText("Гомоморфные преобразования (логарифмирование)");

	else

		SetWindowText("Гомоморфные преобразования (логарифмирование + Фурье)");



	return TRUE;  

	              

}



�1.35. Модуль IIRDlg.h



#if !defined(AFX_IIRDLG_H__2AA629E0_0FF3_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_IIRDLG_H__2AA629E0_0FF3_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CIIRDlg : public CDialog

{

private:

	void AddPole(double r, double w);

	void AddZero(double r, double w);

	void DelPole(int index);

	void DelZero(int index);

	void LoadLists();

	void UpdateButtons();



public:

	CIIRDlg(CWnd* pParent = NULL);   

	int m_HalfRate;

	int cur_pole;

	int cur_zero;

	double rp[MAX_POLES], wp[MAX_POLES];

	double r0[MAX_ZEROS], w0[MAX_ZEROS];



	enum { IDD = IDD_IIR };

	CButton	m_DelZero;

	CButton	m_DelPole;

	CButton	m_AddZero;

	CButton	m_AddPole;

	CListBox	m_ZerosList;

	CListBox	m_PolesList;

	int		m_GraphType;

	BOOL	m_Normalize;

	int		m_ApplyTo;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	afx_msg void OnAddpole();

	afx_msg void OnDelpole();

	afx_msg void OnAddzero();

	afx_msg void OnDelzero();

	afx_msg void OnSave();

	afx_msg void OnLoad();

	afx_msg void OnDblclkPoles();

	afx_msg void OnDblclkZeros();

	afx_msg void OnDisplaygraph();

	afx_msg void OnClearlists();

	virtual void OnOK();

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.36. Модуль IIRDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "IIRDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif

#include "filters.h"

#include "PoleZeroDlg.h"

#include "PoleZeroWnd.h"



CIIRDlg::CIIRDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CIIRDlg::IDD, pParent)

{

	m_GraphType = 1;

	m_Normalize = TRUE;

	m_ApplyTo = -1;

	cur_pole = 0;

	cur_zero = 0;

}



void CIIRDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_Control(pDX, IDC_DELZERO, m_DelZero);

	DDX_Control(pDX, IDC_DELPOLE, m_DelPole);

	DDX_Control(pDX, IDC_ADDZERO, m_AddZero);

	DDX_Control(pDX, IDC_ADDPOLE, m_AddPole);

	DDX_Control(pDX, IDC_ZEROS, m_ZerosList);

	DDX_Control(pDX, IDC_POLES, m_PolesList);

	DDX_Radio(pDX, IDC_GRAPHTYPE, m_GraphType);

	DDX_Check(pDX, IDC_NORMALIZE, m_Normalize);

	DDX_CBIndex(pDX, IDC_APPLYTO, m_ApplyTo);

}



BEGIN_MESSAGE_MAP(CIIRDlg, CDialog)

	ON_BN_CLICKED(IDC_ADDPOLE, OnAddpole)

	ON_BN_CLICKED(IDC_DELPOLE, OnDelpole)

	ON_BN_CLICKED(IDC_ADDZERO, OnAddzero)

	ON_BN_CLICKED(IDC_DELZERO, OnDelzero)

	ON_BN_CLICKED(IDC_SAVE, OnSave)

	ON_BN_CLICKED(IDC_LOAD, OnLoad)

	ON_LBN_DBLCLK(IDC_POLES, OnDblclkPoles)

	ON_LBN_DBLCLK(IDC_ZEROS, OnDblclkZeros)

	ON_BN_CLICKED(IDC_DISPLAYGRAPH, OnDisplaygraph)

	ON_BN_CLICKED(IDC_CLEARLISTS, OnClearlists)

END_MESSAGE_MAP()



void CIIRDlg::AddPole(double r, double w)

{

	char s[32];

	rp[cur_pole] = r;

	wp[cur_pole] = w;

	cur_pole++;

	sprintf(s, "r = %.03g, w = %.03g", r, w);

	m_PolesList.AddString(s);

	m_AddPole.EnableWindow(cur_pole < MAX_POLES);

	m_DelPole.EnableWindow();

}



void CIIRDlg::AddZero(double r, double w)

{

	char s[32];

	r0[cur_zero] = r;

	w0[cur_zero] = w;

	cur_zero++;

	sprintf(s, "r = %.03g, w = %.03g", r, w);

	m_ZerosList.AddString(s);

	m_AddZero.EnableWindow(cur_zero < MAX_ZEROS);

	m_DelZero.EnableWindow();

}



void CIIRDlg::DelPole(int index)

{

	m_PolesList.DeleteString(index);

	for (int i = index; i < cur_pole - 2; i++)

	{

		rp[i] = rp[i + 1];

		wp[i] = wp[i + 1];

	}

	cur_pole--;

	m_DelPole.EnableWindow(cur_pole > 0);

	m_AddPole.EnableWindow();

}



void CIIRDlg::DelZero(int index)

{

	m_ZerosList.DeleteString(index);

	for (int i = index; i < cur_zero - 2; i++)

	{

		r0[i] = r0[i + 1];

		w0[i] = w0[i + 1];

	}

	cur_zero--;

	m_DelZero.EnableWindow(cur_zero > 0);

	m_AddZero.EnableWindow();

}



BOOL CIIRDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	UpdateButtons();

	LoadLists();



	if (!m_ApplyTo)

	{

		CComboBox *cb = (CComboBox *)GetDlgItem(IDC_APPLYTO);

		cb->DeleteString(1);

	}



	return TRUE;  

	              

}



void CIIRDlg::OnAddpole() 

{

	CPoleZeroDlg d;

	d.m_HalfRate = m_HalfRate;

	if (d.DoModal() != IDOK) return;

	AddPole(d.m_R, d.m_W);

}



void CIIRDlg::OnDelpole() 

{

	int s = m_PolesList.GetCurSel();

	if (s >= 0) DelPole(s);

}



void CIIRDlg::OnAddzero() 

{

	CPoleZeroDlg d;

	d.m_HalfRate = m_HalfRate;

	if (d.DoModal() != IDOK) return;

	AddZero(d.m_R, d.m_W);

}



void CIIRDlg::OnDelzero() 

{

	int s = m_ZerosList.GetCurSel();

	if (s >= 0) DelZero(s);	

}



void CIIRDlg::OnSave() 

{

	CFileDialog s(false, "fil", NULL, OFN_HIDEREADONLY | OFN_OVERWRITEPROMPT,

		"Файлы параметров БИХ фильтров (*.iir)|*.iir|Все файлы (*.*)|*.*||",

		this);



	if (s.DoModal() != IDOK) return;

	if (!UpdateData()) return;



	CFile f(s.GetPathName(), CFile::modeCreate | CFile::modeWrite);

	CArchive ar(&f, CArchive::store);



	ar.Write(&m_Normalize, sizeof(m_Normalize));

	ar.Write(&m_GraphType, sizeof(m_GraphType));

	ar.Write(&cur_pole, sizeof(cur_pole));

	ar.Write(&cur_zero, sizeof(cur_zero));

	ar.Write(rp, cur_pole * sizeof(double));

	ar.Write(wp, cur_pole * sizeof(double));

	ar.Write(r0, cur_zero * sizeof(double));

	ar.Write(w0, cur_zero * sizeof(double));

	ar.Close();

	f.Close();

}



void CIIRDlg::OnLoad() 

{

	CFileDialog o(true, "fil", NULL, OFN_HIDEREADONLY,

		"Файлы параметров БИХ фильтров (*.iir)|*.iir|Все файлы (*.*)|*.*||",

		this);



	if (o.DoModal() != IDOK) return;

	CFile f(o.GetPathName(), CFile::modeRead);

	CArchive ar(&f, CArchive::load);



	ar.Read(&m_Normalize, sizeof(m_Normalize));

	if (m_Normalize != 0 && m_Normalize != 1)

		AfxThrowArchiveException(CArchiveException::badIndex, o.GetPathName());

	ar.Read(&m_GraphType, sizeof(m_GraphType));

	if (m_GraphType < 0 || m_GraphType > 3)

		AfxThrowArchiveException(CArchiveException::badIndex, o.GetPathName());

	ar.Read(&cur_pole, sizeof(cur_pole));

	if (cur_pole >= MAX_POLES)

		AfxThrowArchiveException(CArchiveException::badIndex, o.GetPathName());

	ar.Read(&cur_zero, sizeof(cur_zero));

	if (cur_zero >= MAX_ZEROS)

		AfxThrowArchiveException(CArchiveException::badIndex, o.GetPathName());

	ar.Read(rp, cur_pole * sizeof(double));

	ar.Read(wp, cur_pole * sizeof(double));

	ar.Read(r0, cur_zero * sizeof(double));

	ar.Read(w0, cur_zero * sizeof(double));

	ar.Close();

	f.Close();



	LoadLists();

	UpdateButtons();

	UpdateData(false);

}



void CIIRDlg::LoadLists()

{

	int n = m_PolesList.GetCount();

	for (int i = 0; i < n; i++)

		m_PolesList.DeleteString(0);



	n = m_ZerosList.GetCount();

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

		m_ZerosList.DeleteString(0);



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

	{

		char s[32];

		sprintf(s, "r = %.03g, w = %.03g", rp[i], wp[i]);

		m_PolesList.AddString(s);

	}



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

	{

		char s[32];

		sprintf(s, "r = %.03g, w = %.03g", r0[i], w0[i]);

		m_ZerosList.AddString(s);

	}

}



void CIIRDlg::UpdateButtons()

{

	m_AddPole.EnableWindow(cur_pole < MAX_POLES);

	m_AddZero.EnableWindow(cur_zero < MAX_ZEROS);

	m_DelPole.EnableWindow(cur_pole != 0);

	m_DelZero.EnableWindow(cur_zero != 0);

}



void CIIRDlg::OnDblclkPoles() 

{

	CPoleZeroDlg d;

	int sel = m_PolesList.GetCurSel();

	char s[32];

	d.m_HalfRate = m_HalfRate;

	d.m_R = rp[sel];

	d.m_W = wp[sel];

	if (d.DoModal() != IDOK) return;

	rp[sel] = d.m_R;

	wp[sel] = d.m_W;

	sprintf(s, "r = %.03g, w = %.03g", rp[sel], wp[sel]);

	m_PolesList.DeleteString(sel);

	m_PolesList.InsertString(sel, s);

}



void CIIRDlg::OnDblclkZeros() 

{

	CPoleZeroDlg d;

	int sel = m_ZerosList.GetCurSel();

	char s[32];

	d.m_HalfRate = m_HalfRate;

	d.m_R = r0[sel];

	d.m_W = w0[sel];

	if (d.DoModal() != IDOK) return;

	r0[sel] = d.m_R;

	w0[sel] = d.m_W;

	sprintf(s, "r = %.03g, w = %.03g", r0[sel], w0[sel]);

	m_ZerosList.DeleteString(sel);

	m_ZerosList.InsertString(sel, s);	

}



void CIIRDlg::OnDisplaygraph() 

{

	double *a = new double[MAX_ZEROS + 3];

	double *b = new double[MAX_POLES + 3];

	double *d = new double[R_LENGTH];

	int num_a = (cur_zero << 1) + 1;

	int num_b = cur_pole << 1, i;

	char graph_name[64];

	UpdateData();

	GetPoleZeroCoeff(rp, wp, r0, w0, a, b, cur_pole, cur_zero, m_Normalize == 1);

	GetImpulseResponse(num_a, a, num_b, b, R_LENGTH, d);



	if (m_GraphType == 1 || m_GraphType == 2)

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

		{

			Complex z;

			z.FromPolar(1, M_PI * i / R_LENGTH);

			Complex c = GetTransferFuncValue(z, rp, wp, r0, w0, cur_pole, cur_zero);

			if (m_GraphType == 1)

				d[i] = c.Mod();

			else

				d[i] = c.Arg();

		}



	switch (m_GraphType)

	{

		case 0: strcpy(graph_name, "Импульсная характеристика"); break;

		case 1: strcpy(graph_name, "Частотная характеристика"); break;

		case 2: strcpy(graph_name, "Фазовая характеристика"); break;

		case 3: strcpy(graph_name, "Комплексная плоскость Z-домена");

	}

	if (m_GraphType < 3)

		strcat(graph_name, " фильтра");



	CPoleZeroWnd *wnd = new CPoleZeroWnd();

	wnd->m_HalfRate = m_HalfRate;

	wnd->m_GraphType = m_GraphType;

	wnd->m_GraphWidth = R_LENGTH;

	wnd->m_GraphHeight = R_LENGTH >> 1;

	wnd->SetData(d, R_LENGTH);

	if (m_GraphType == 3)

		wnd->SetPoleZeroCoords(rp, wp, r0, w0, cur_pole, cur_zero);

	wnd->Create(NULL, graph_name, CS_HREDRAW | CS_VREDRAW, 

		CRect(0, 0, R_LENGTH + 140, (R_LENGTH >> 1) + 140), NULL, 0);

	wnd->ShowWindow(SW_SHOW);

	wnd->UpdateWindow();



	delete d;

	delete b;

	delete a;

}



void CIIRDlg::OnClearlists() 

{

	cur_pole = 0;

	cur_zero = 0;

	LoadLists();

	UpdateButtons();

}



void CIIRDlg::OnOK() 

{

	for (int i = 0; i < cur_pole; i++)

		if (rp[i] >= 1.0)

		{

			if (MessageBox("Фильтр нестабилен, так как один из полюсов\n выходит\

за пределы единичной окружности\n\nПрименить фильтр?", 

				"Предупреждение", MB_YESNO) == IDNO)

				return;

			else

				break;

		}



	CDialog::OnOK();

}



�1.37. Модуль InfoDlg.h



#if !defined(AFX_INFODLG_H__F46B14C0_E708_11D4_B5F0_5254AB134FE2__INCLUDED_)

#define AFX_INFODLG_H__F46B14C0_E708_11D4_B5F0_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CInfoDlg : public CDialog

{



public:

	CInfoDlg(CWnd* pParent = NULL);   



	enum { IDD = IDD_INFODIALOG };

	CString	m_FileName;

	CString	m_FileSize;

	CString	m_BitsPerSample;

	CString	m_SampleRate;

	CString	m_nChannels;

	CString	m_FileTime;

	CString	m_nSamples;

	CString	m_SampleSize;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



		

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.38. Модуль InfoDlg.cpp





#include "stdafx.h"

#include "DSP.h"

#include "InfoDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CInfoDlg::CInfoDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CInfoDlg::IDD, pParent)

{

	m_FileName = _T("");

	m_FileSize = _T("");

	m_BitsPerSample = _T("");

	m_SampleRate = _T("");

	m_nChannels = _T("");

	m_FileTime = _T("");

	m_nSamples = _T("");

	m_SampleSize = _T("");

}



void CInfoDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_Text(pDX, IDC_PARAM1, m_FileName);

	DDX_Text(pDX, IDC_PARAM2, m_FileSize);

	DDX_Text(pDX, IDC_PARAM3, m_BitsPerSample);

	DDX_Text(pDX, IDC_PARAM4, m_SampleRate);

	DDX_Text(pDX, IDC_PARAM5, m_nChannels);

	DDX_Text(pDX, IDC_PARAM6, m_FileTime);

	DDX_Text(pDX, IDC_PARAM7, m_nSamples);

	DDX_Text(pDX, IDC_PARAM8, m_SampleSize);

}



BEGIN_MESSAGE_MAP(CInfoDlg, CDialog)

		

END_MESSAGE_MAP()



�1.39. Модуль LopassDlg.h



#if !defined(AFX_LOPASSDLG_H__5A833F40_F914_11D4_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_LOPASSDLG_H__5A833F40_F914_11D4_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CLopassDlg : public CDialog

{



public:

	CLopassDlg(CWnd* pParent = NULL);   



	int m_HalfRate;



	enum { IDD = IDD_LOPASS };

	int		m_ApplyTo;

	int		m_KernelSize;

	int		m_WindowType;

	int		m_Cutoff;

	CString	m_Freq;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.40. Модуль LopassDlg.cpp





#include "stdafx.h"

#include "DSP.h"

#include "LopassDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CLopassDlg::CLopassDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CLopassDlg::IDD, pParent)

{

	m_ApplyTo = -1;

	m_KernelSize = 512;

	m_WindowType = 0;

	m_Cutoff = 1000;

	m_Freq = _T("");

}



void CLopassDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_CBIndex(pDX, IDC_APPLYTO, m_ApplyTo);

	DDX_Text(pDX, IDC_KERNELSIZE, m_KernelSize);

	DDV_MinMaxInt(pDX, m_KernelSize, 16, 1024);

	DDX_Radio(pDX, IDC_WINDOWTYPE, m_WindowType);

	DDX_Text(pDX, IDC_CUTOFF, m_Cutoff);

	DDX_Text(pDX, IDC_STATICFREQ, m_Freq);

}



BEGIN_MESSAGE_MAP(CLopassDlg, CDialog)

END_MESSAGE_MAP()



BOOL CLopassDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	if (!m_ApplyTo)

	{

		CComboBox *cb = (CComboBox *)GetDlgItem(IDC_APPLYTO);

		cb->DeleteString(1);

	}



	return TRUE;  

	              

}



�1.41. Модуль MainFrm.h





#if !defined(AFX_MAINFRM_H__35DE45A8_DE56_11D4_B5EF_5254AB134FE2__INCLUDED_)

#define AFX_MAINFRM_H__35DE45A8_DE56_11D4_B5EF_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CMainFrame : public CFrameWnd

{	

protected: 

	CMainFrame();

	DECLARE_DYNCREATE(CMainFrame)

	bool LoadRect(char *regkey, int& x, int& y, int& cx, int& cy);

	void SaveRect(char *regkey, CRect r);



public:



public:



	virtual BOOL PreCreateWindow(CREATESTRUCT& cs);

public:

	CStatusBar  m_wndStatusBar;

	CToolBar    m_wndPlayToolBar;

	virtual ~CMainFrame();

#ifdef _DEBUG

	virtual void AssertValid() const;

	virtual void Dump(CDumpContext& dc) const;

#endif



protected:  

	CToolBar    m_wndToolBar;

	CToolBar    m_wndViewToolBar;

	CToolBar    m_wndFilterToolBar;



protected:

	afx_msg int OnCreate(LPCREATESTRUCT lpCreateStruct);

	afx_msg void OnViewPlaytoolbar();

	afx_msg void OnViewViewtoolbar();

	afx_msg void OnUpdateViewPlaytoolbar(CCmdUI* pCmdUI);

	afx_msg void OnUpdateViewViewtoolbar(CCmdUI* pCmdUI);

	afx_msg void OnViewFiltertoolbar();

	afx_msg void OnUpdateViewFiltertoolbar(CCmdUI* pCmdUI);

	afx_msg void OnClose();

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.42. Модуль MainFrm.cpp





#include "stdafx.h"

#include "DSP.h"

#include "MainFrm.h"

#include <afxadv.h>



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



#include "DSPDoc.h"



IMPLEMENT_DYNCREATE(CMainFrame, CFrameWnd)



BEGIN_MESSAGE_MAP(CMainFrame, CFrameWnd)

	ON_WM_CREATE()

	ON_COMMAND(ID_VIEW_PLAYTOOLBAR, OnViewPlaytoolbar)

	ON_COMMAND(ID_VIEW_VIEWTOOLBAR, OnViewViewtoolbar)

	ON_UPDATE_COMMAND_UI(ID_VIEW_PLAYTOOLBAR, OnUpdateViewPlaytoolbar)

	ON_UPDATE_COMMAND_UI(ID_VIEW_VIEWTOOLBAR, OnUpdateViewViewtoolbar)

	ON_COMMAND(ID_VIEW_FILTERTOOLBAR, OnViewFiltertoolbar)

	ON_UPDATE_COMMAND_UI(ID_VIEW_FILTERTOOLBAR, OnUpdateViewFiltertoolbar)

	ON_WM_CLOSE()

END_MESSAGE_MAP()



static UINT indicators[] =

{

	ID_SEPARATOR,           

	ID_SEPARATOR,           

	ID_SEPARATOR,           

	ID_SEPARATOR,           

	ID_SEPARATOR,           

	ID_SEPARATOR,           

	ID_SEPARATOR,           

	ID_SEPARATOR,           

};



static UINT indicators2[] =

{

	ID_SEPARATOR,           

	ID_SEPARATOR,           

};



CMainFrame::CMainFrame()

{

}



CMainFrame::~CMainFrame()

{

}



int CMainFrame::OnCreate(LPCREATESTRUCT lpCreateStruct)

{

	CRect rect;

	int x, y, cx, cy;

	if (CFrameWnd::OnCreate(lpCreateStruct) == -1)

		return -1;



	if (LoadRect("MainWindow", x, y, cx, cy))

	{

		HDC DC = CreateDC("DISPLAY", NULL, NULL, NULL);



		int sw = GetDeviceCaps(DC, HORZRES);

		int sh = GetDeviceCaps(DC, VERTRES);



		DeleteDC(DC);



		if (x < 0) x = 0;

		if (y < 0) y = 0;



		if (cx > sw) cx = sw;

		if (cy > sh) cy = sh;



		SetWindowPos(NULL, x, y, cx, cy, SWP_NOREDRAW);

	}

	else

		CenterWindow();



	if (!m_wndToolBar.CreateEx(this, TBSTYLE_FLAT, WS_CHILD | WS_VISIBLE | CBRS_TOP

		| CBRS_GRIPPER | CBRS_TOOLTIPS | CBRS_FLYBY | CBRS_SIZE_DYNAMIC) ||

		!m_wndToolBar.LoadToolBar(IDR_MAINFRAME))

	{

		TRACE0("Failed to create toolbar\n");

		return -1;      

	}



	if (!m_wndPlayToolBar.CreateEx(this, TBSTYLE_FLAT, WS_CHILD | WS_VISIBLE | CBRS_BOTTOM

		| CBRS_GRIPPER | CBRS_TOOLTIPS | CBRS_FLYBY | CBRS_SIZE_DYNAMIC) ||

		!m_wndPlayToolBar.LoadToolBar(IDR_PLAYBUTTONS))

	{

		TRACE0("Failed to create toolbar\n");

		return -1;      

	}



	if (!m_wndViewToolBar.CreateEx(this, TBSTYLE_FLAT, WS_CHILD | WS_VISIBLE | CBRS_BOTTOM

		| CBRS_GRIPPER | CBRS_TOOLTIPS | CBRS_FLYBY | CBRS_SIZE_DYNAMIC) ||

		!m_wndViewToolBar.LoadToolBar(IDR_VIEWBUTTONS))

	{

		TRACE0("Failed to create toolbar\n");

		return -1;      

	}



	if (!m_wndFilterToolBar.CreateEx(this, TBSTYLE_FLAT, WS_CHILD | WS_VISIBLE | CBRS_BOTTOM

		| CBRS_GRIPPER | CBRS_TOOLTIPS | CBRS_FLYBY | CBRS_SIZE_DYNAMIC) ||

		!m_wndFilterToolBar.LoadToolBar(IDR_FILTERBUTTONS))

	{

		TRACE0("Failed to create toolbar\n");

		return -1;      

	}



	if (!m_wndStatusBar.Create(this) ||

		!m_wndStatusBar.SetIndicators(indicators,

		  sizeof(indicators)/sizeof(UINT)))

	{

		TRACE0("Failed to create status bar\n");

		return -1;      

	}

	m_wndStatusBar.SetPaneInfo(1, ID_SEPARATOR, SBPS_NORMAL, 30);

	m_wndStatusBar.SetPaneInfo(2, ID_SEPARATOR, SBPS_NORMAL, 60);

	m_wndStatusBar.SetPaneInfo(3, ID_SEPARATOR, SBPS_NORMAL, 60);

	m_wndStatusBar.SetPaneInfo(4, ID_SEPARATOR, SBPS_NORMAL, 60);

	m_wndStatusBar.SetPaneInfo(5, ID_SEPARATOR, SBPS_NORMAL, 60);

	m_wndStatusBar.SetPaneInfo(6, ID_SEPARATOR, SBPS_NORMAL, 40);

	m_wndStatusBar.SetPaneInfo(7, ID_SEPARATOR, SBPS_NORMAL, 40);



	m_wndToolBar.SetWindowText(_T("Основная"));

	m_wndPlayToolBar.SetWindowText(_T("Воспроизведение"));

	m_wndViewToolBar.SetWindowText(_T("Формы отображения"));

	m_wndFilterToolBar.SetWindowText(_T("Фильтры"));

	m_wndToolBar.EnableDocking(CBRS_ALIGN_ANY);

	m_wndPlayToolBar.EnableDocking(CBRS_ALIGN_ANY);

	m_wndViewToolBar.EnableDocking(CBRS_ALIGN_ANY);

	m_wndFilterToolBar.EnableDocking(CBRS_ALIGN_ANY);

	EnableDocking(CBRS_ALIGN_ANY);

	DockControlBar(&m_wndToolBar);

	DockControlBar(&m_wndPlayToolBar);

	DockControlBar(&m_wndViewToolBar);

	DockControlBar(&m_wndFilterToolBar);

	RecalcLayout();

	m_wndPlayToolBar.GetWindowRect(&rect);

	rect.OffsetRect(1, 0);

	DockControlBar(&m_wndViewToolBar, AFX_IDW_DOCKBAR_BOTTOM, &rect);

	RecalcLayout();

	m_wndViewToolBar.GetWindowRect(&rect);

	rect.OffsetRect(1, 0);

	DockControlBar(&m_wndFilterToolBar, AFX_IDW_DOCKBAR_BOTTOM, &rect);	



	return 0;

}



BOOL CMainFrame::PreCreateWindow(CREATESTRUCT& cs)

{

	if( !CFrameWnd::PreCreateWindow(cs) )

		return FALSE;

	WNDCLASSEX wClass;

	GetClassInfoEx(cs.hInstance, cs.lpszClass, &wClass);

	wClass.hCursor = LoadCursor(NULL, MAKEINTRESOURCE(IDC_IBEAM));



	return TRUE;

}



#ifdef _DEBUG

void CMainFrame::AssertValid() const

{

	CFrameWnd::AssertValid();

}



void CMainFrame::Dump(CDumpContext& dc) const

{

	CFrameWnd::Dump(dc);

}



#endif 



void CMainFrame::OnViewPlaytoolbar() 

{

	ShowControlBar(&m_wndPlayToolBar, (m_wndPlayToolBar.GetStyle() & WS_VISIBLE) == 0, FALSE);

	RecalcLayout();

}



void CMainFrame::OnViewViewtoolbar() 

{

	ShowControlBar(&m_wndViewToolBar, (m_wndViewToolBar.GetStyle() & WS_VISIBLE) == 0, FALSE);

	RecalcLayout();

}



void CMainFrame::OnUpdateViewPlaytoolbar(CCmdUI* pCmdUI) 

{

    pCmdUI->SetCheck((m_wndPlayToolBar.GetStyle() & WS_VISIBLE) != 0);

}



void CMainFrame::OnUpdateViewViewtoolbar(CCmdUI* pCmdUI) 

{

    pCmdUI->SetCheck((m_wndViewToolBar.GetStyle() & WS_VISIBLE) != 0);

}



void CMainFrame::OnViewFiltertoolbar() 

{

	ShowControlBar(&m_wndFilterToolBar, (m_wndFilterToolBar.GetStyle() & WS_VISIBLE) == 0, FALSE);

	RecalcLayout();	

}



void CMainFrame::OnUpdateViewFiltertoolbar(CCmdUI* pCmdUI) 

{

    pCmdUI->SetCheck((m_wndFilterToolBar.GetStyle() & WS_VISIBLE) != 0);

}



void CMainFrame::OnClose() 

{

	CRect r;



	GetWindowRect(r);

	SaveRect("MainWindow", r);	



	CFrameWnd::OnClose();

}



bool CMainFrame::LoadRect(char *regkey, int& x, int& y, int& cx, int& cy)

{

	CWinApp *theApp = AfxGetApp();

	x = theApp->GetProfileInt(regkey, "x", -32000);

	y = theApp->GetProfileInt(regkey, "y", -32000);

	cx = theApp->GetProfileInt(regkey, "Width", -32000);

	cy = theApp->GetProfileInt(regkey, "Height", -32000);



	if (x == -32000 || y == -32000 || cx == -32000 || cy == -32000)

		return false;



	return true;

}



void CMainFrame::SaveRect(char *regkey, CRect r)

{

	CWinApp *theApp = AfxGetApp();

	theApp->WriteProfileInt(regkey, "x", r.left);

	theApp->WriteProfileInt(regkey, "y", r.top);

	theApp->WriteProfileInt(regkey, "Width", r.Width());

	theApp->WriteProfileInt(regkey, "Height", r.Height());

}



�1.43. Модуль MovingavgDlg.h



#if !defined(AFX_MOVINGAVGDLG_H__115CCE80_FF6D_11D4_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_MOVINGAVGDLG_H__115CCE80_FF6D_11D4_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CMovingavgDlg : public CDialog

{



public:

	CMovingavgDlg(CWnd* pParent = NULL);   



	enum { IDD = IDD_MOVINGAVG };

	int		m_NumPoints;

	int		m_ApplyTo;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.44. Модуль MovingavgDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "MovingavgDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CMovingavgDlg::CMovingavgDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CMovingavgDlg::IDD, pParent)

{

	m_NumPoints = 10;

	m_ApplyTo = 0;

}



void CMovingavgDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_Text(pDX, IDC_NUMPOINTS, m_NumPoints);

	DDV_MinMaxInt(pDX, m_NumPoints, 2, 100);

	DDX_CBIndex(pDX, IDC_APPLYTO, m_ApplyTo);

}



BEGIN_MESSAGE_MAP(CMovingavgDlg, CDialog)

END_MESSAGE_MAP()



BOOL CMovingavgDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	if (!m_ApplyTo)

	{

		CComboBox *cb = (CComboBox *)GetDlgItem(IDC_APPLYTO);

		cb->DeleteString(1);

	}

	return TRUE;  

	              

}



�1.45. Модуль NewDocDlg.h



#if !defined(AFX_NEWDOCDLG_H__9B854840_FD19_11D4_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_NEWDOCDLG_H__9B854840_FD19_11D4_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CNewDocDlg : public CDialog

{



public:

	CNewDocDlg(CWnd* pParent = NULL);   



	enum { IDD = IDD_NEWDOCDLG };

	int		m_SampleRate;

	int		m_SampleSize;

	int		m_Channels;

	int		m_DocSize;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



		

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.46. Модуль NewDocDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "NewDocDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CNewDocDlg::CNewDocDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CNewDocDlg::IDD, pParent)

{

	m_SampleRate = 2;

	m_SampleSize = 1;

	m_Channels = 0;

	m_DocSize = 1;

}



void CNewDocDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_CBIndex(pDX, IDC_COMBO1, m_SampleRate);

	DDX_Radio(pDX, IDC_SMPSIZE, m_SampleSize);

	DDX_Radio(pDX, IDC_CHANNELS, m_Channels);

	DDX_Text(pDX, IDC_DOCSIZE, m_DocSize);

	DDV_MinMaxInt(pDX, m_DocSize, 1, 100);

}



BEGIN_MESSAGE_MAP(CNewDocDlg, CDialog)

		

END_MESSAGE_MAP()




�1.4
7
. Модуль PlayDialog.h



#if !defined(AFX_CPlayDialog_H__80440A64_F84D_11D4_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_CPlayDialog_H__80440A64_F84D_11D4_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CPlayDialog : public CDialog

{



public:

	CPlayDialog(CWnd* pParent = NULL);   



	enum { IDD = IDD_PLAYDIALOG };

	int		m_Freq;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	afx_msg void OnHScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar);

	DECLARE_MESSAGE_MAP()

};



#endif 



�
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. Модуль PlayDialog.cpp





#include "stdafx.h"

#include "DSP.h"

#include "PlayDialog.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CPlayDialog::CPlayDialog(CWnd* pParent /*=NULL*/)

	: CDialog(CPlayDialog::IDD, pParent)

{

	m_Freq = -1;

}



void CPlayDialog::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_CBIndex(pDX, IDC_FREQCOMBO, m_Freq);

}



BEGIN_MESSAGE_MAP(CPlayDialog, CDialog)

	ON_WM_HSCROLL()

END_MESSAGE_MAP()



BOOL CPlayDialog::OnInitDialog() 

{

	CDialog::OnInitDialog();

	DWORD vol;

	CSliderCtrl *sl = (CSliderCtrl *)GetDlgItem(IDC_VOLUME);

	sl->SetTicFreq(2048);

	sl->SetRangeMin(0);

	sl->SetRangeMax(0x7FFF);

	waveOutGetVolume(0, &vol);

	sl->SetPos((vol & 0xFFFF) >> 1);

	return TRUE;  

	              

}



void CPlayDialog::OnHScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar) 

{

	unsigned int n = ((CSliderCtrl *)pScrollBar)->GetPos() << 1;

	waveOutSetVolume(0, (n << 16) | n);

	CDialog::OnHScroll(nSBCode, nPos, pScrollBar);

}
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. Модуль PoleZeroDlg.h



#if !defined(AFX_POLEZERODLG_H__A4289DA0_0FFF_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_POLEZERODLG_H__A4289DA0_0FFF_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CPoleZeroDlg : public CDialog

{

private:

	double ConvertFromW();

	void ConvertToW(double w);



public:

	CPoleZeroDlg(CWnd* pParent = NULL);   



	int m_HalfRate;



	enum { IDD = IDD_POLEZERO };

	double	m_R;

	double	m_W;

	int		m_FreqMeasure;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	virtual void OnOK();

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.5
0
. Модуль PoleZeroDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "PoleZeroDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CPoleZeroDlg::CPoleZeroDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CPoleZeroDlg::IDD, pParent)

{

	m_R = 0.0;

	m_W = 0.0;

	m_FreqMeasure = 0;

}



void CPoleZeroDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	double max;

	DDX_Text(pDX, IDC_R, m_R);

	DDV_MinMaxDouble(pDX, m_R, 0., 100.0);

	DDX_Text(pDX, IDC_W, m_W);

	DDX_Radio(pDX, IDC_FREQMEASURE, m_FreqMeasure);

	switch (m_FreqMeasure)

	{

		case 0: max = M_PI; break;

		case 1: max = 180; break;

		case 2: max = 0.5; break;

		case 3: max = m_HalfRate;

	}

	DDV_MinMaxDouble(pDX, m_W, 0., max);

}



BEGIN_MESSAGE_MAP(CPoleZeroDlg, CDialog)

END_MESSAGE_MAP()



BOOL CPoleZeroDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	char s[64];

	sprintf(s, "&Явное задание частоты\n(0 - %d Гц)", m_HalfRate);

	SetDlgItemText(IDC_FREQ, s);

	return TRUE;  

	              

}



double CPoleZeroDlg::ConvertFromW()

{

	switch (m_FreqMeasure)

	{

		case 1: return m_W / M_PI * 180;

		case 2: return m_W / M_PI * 0.5;

		case 3: return m_W / M_PI * m_HalfRate;

	}

	return m_W;

}



void CPoleZeroDlg::ConvertToW(double w)

{

	switch (m_FreqMeasure)

	{

		case 0: m_W = w; break;

		case 1: m_W = w * M_PI / 180; break;

		case 2: m_W = w * M_PI / 0.5; break;

		case 3: m_W = w * M_PI / m_HalfRate;

	}

}



void CPoleZeroDlg::OnOK() 

{

	CDialog::OnOK();

	ConvertToW(m_W);

}



�1.5
1
. Модуль PoleZeroWnd.h



#if !defined(AFX_POLEZEROWND_H__C945AD60_10A6_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_POLEZEROWND_H__C945AD60_10A6_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CPoleZeroWnd : public CFrameWnd

{

	DECLARE_DYNCREATE(CPoleZeroWnd)

private:

	double a_maxx;

	CRect a_rect;

	char a_xlabel[32], a_ylabel[32];

	int num_poles, num_zeros;

	double *d, max_r;

	double rp[MAX_POLES], wp[MAX_POLES];

	double r0[MAX_ZEROS], w0[MAX_ZEROS];

	void DrawAxes(CDC *dc, CRect r, double max_x, double max_y, int tick_freq, char *x_label, char *y_label, bool Centered);

	void DrawZPlane(CDC *dc);

public:

	CPoleZeroWnd();           



public:

	int m_HalfRate;

	int m_GraphType;

	int m_GraphWidth;

	int m_GraphHeight;

	void SetData(double *data, int length);

	void SetPoleZeroCoords(double *rp, double *wp, double *r0, double *w0, int poles, int zeros);



public:



	protected:

	virtual BOOL PreCreateWindow(CREATESTRUCT& cs);

protected:

	virtual ~CPoleZeroWnd();

	afx_msg int OnCreate(LPCREATESTRUCT lpCreateStruct);

	afx_msg void OnPaint();

	afx_msg void OnDestroy();

	afx_msg void OnLButtonDown(UINT nFlags, CPoint point);

	DECLARE_MESSAGE_MAP()

};



#endif 



�
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. Модуль PoleZeroWnd.cpp





#include "stdafx.h"

#include "dsp.h"

#include "PoleZeroWnd.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



#define AXES_SPACE	20



IMPLEMENT_DYNCREATE(CPoleZeroWnd, CFrameWnd)



CPoleZeroWnd::CPoleZeroWnd()

{

	d = NULL;

}



CPoleZeroWnd::~CPoleZeroWnd()

{

}



BEGIN_MESSAGE_MAP(CPoleZeroWnd, CFrameWnd)

	ON_WM_CREATE()

	ON_WM_PAINT()

	ON_WM_DESTROY()

	ON_WM_LBUTTONDOWN()

END_MESSAGE_MAP()



BOOL CPoleZeroWnd::PreCreateWindow(CREATESTRUCT& cs) 

{

	cs.style = WS_DLGFRAME | WS_CAPTION | WS_SYSMENU;

	return CFrameWnd::PreCreateWindow(cs);

}



int CPoleZeroWnd::OnCreate(LPCREATESTRUCT lpCreateStruct) 

{

	if (CFrameWnd::OnCreate(lpCreateStruct) == -1)

		return -1;

	SetClassLong(m_hWnd, GCL_HBRBACKGROUND, (long)GetStockObject(WHITE_BRUSH));

	SetClassLong(m_hWnd, GCL_HICON, (long)LoadIcon(AfxGetInstanceHandle(), MAKEINTRESOURCE(IDR_MAINFRAME)));

	CenterWindow();

	return 0;

}



void CPoleZeroWnd::SetData(double *data, int length)

{

	d = new double[length];

	memcpy(d, data, sizeof(double) * length);

}



void CPoleZeroWnd::SetPoleZeroCoords(double *rp, double *wp, double *r0, double *w0, int poles, int zeros)

{

	int i;

	max_r = 0.0;

	num_poles = poles;

	num_zeros = zeros;

	memcpy(CPoleZeroWnd::rp, rp, sizeof(double) * poles);

	memcpy(CPoleZeroWnd::wp, wp, sizeof(double) * poles);

	memcpy(CPoleZeroWnd::r0, r0, sizeof(double) * zeros);

	memcpy(CPoleZeroWnd::w0, w0, sizeof(double) * zeros);

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

		if (rp[i] > max_r) max_r = rp[i];

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

		if (r0[i] > max_r) max_r = r0[i];

}



void CPoleZeroWnd::OnPaint() 

{

	CPaintDC dc(this); 

	CRect r;

	GetClientRect(&r);

	int y = r.Height() >> 1, y_, i;

	CPen *old_pen, *pen;

	int x = (r.Width() - m_GraphWidth) >> 1;

	double max = -1.7E+308;

	bool Centered = true;

	r.left = x;

	r.right = x + m_GraphWidth + AXES_SPACE - 1;

	r.top = y - (m_GraphHeight >> 1) - AXES_SPACE;

	r.bottom = y + (m_GraphHeight >> 1) + AXES_SPACE - 1;

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

		if (d[i] > max) max = d[i];

	switch (m_GraphType)

	{

		case 0: 

			DrawAxes(&dc, r, m_GraphWidth, max, 5, "x", "A[x]", Centered);

			break;

		case 1:

			Centered = false;

			r.bottom -= AXES_SPACE;

			DrawAxes(&dc, r, m_HalfRate, max, 5, "f", "Amp[f]", Centered);

			break;

		case 2:

			max = M_PI;

			DrawAxes(&dc, r, m_HalfRate, M_PI, 5, "f", "Phase[f]", Centered);

			break;

		case 3: 

			DrawZPlane(&dc);

			return;

	}

	pen = new CPen();

	pen->CreatePen(PS_SOLID, 2, RGB(0, 0, 128));

	old_pen = dc.SelectObject(pen);



	x += 2;

	if (Centered)

		y = r.top + (m_GraphHeight >> 1);

	else

		y = r.top + m_GraphHeight;

	y += AXES_SPACE;

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

	{

		y_ = int(d[i] / max * m_GraphHeight);

		if (Centered) y_ >>= 1;

		if (!i)

			dc.MoveTo(i + x, y - y_);

		else

			dc.LineTo(i + x, y - y_);

	}



	dc.SelectObject(old_pen);

	delete pen;



}



void CPoleZeroWnd::DrawAxes(CDC *dc, CRect r, double max_x, double max_y, int tick_freq, char *x_label, char *y_label, bool Centered)

{

	int x, y, y2, i;

	double inc = double(r.Width() - AXES_SPACE) / tick_freq;

	double inc2;

	char s[20];



	a_maxx = max_x;

	a_rect = r;

	strcpy(a_xlabel, x_label);

	strcpy(a_ylabel, y_label);



	dc->MoveTo(r.left, r.bottom);

	dc->LineTo(r.left, r.top);

	dc->MoveTo(r.left - 5, r.top + 5);

	dc->LineTo(r.left, r.top);

	dc->LineTo(r.left + 6, r.top + 6);

	if (Centered)

	{

		y = r.top + (r.Height() >> 1);

		inc2 = double((r.Height() >> 1) - AXES_SPACE) / tick_freq;

	}

	else

	{

		y = r.bottom;

		inc2 = double(r.Height() - AXES_SPACE) / tick_freq;

	}

	dc->MoveTo(r.left, y);

	dc->LineTo(r.right, y);

	dc->MoveTo(r.right - 5, y - 5);

	dc->LineTo(r.right, y);

	dc->LineTo(r.right - 6, y + 6);



	for (i = 1; i <= tick_freq; i++)

	{

		sprintf(s, "%d", int(i * max_x / tick_freq));

		x = r.left + int(i * inc);

		dc->MoveTo(x, y - 2);

		dc->LineTo(x, y + 3);

		dc->SetTextAlign(TA_CENTER);

		dc->TextOut(x, y + 5, s);

		dc->SetTextAlign(TA_RIGHT);

		sprintf(s, "%.03g", i * max_y / tick_freq);

		x = r.left;

		if (Centered)

			y2 = r.top + (r.Height() >> 1) - int(i * inc2);

		else

			y2 = r.top + r.Height() - int(i * inc2);

		dc->MoveTo(x - 2, y2);

		dc->LineTo(x + 3, y2);

		dc->TextOut(x - 5, y2 - 7, s);

		if (Centered)

		{

			sprintf(s, "-%.03g", i * max_y / tick_freq);

			y2 = r.top + (r.Height() >> 1) + int(i * inc2);

			dc->MoveTo(x - 2, y2);

			dc->LineTo(x + 3, y2);

			dc->TextOut(x - 5, y2 - 7, s);

		}

	}

	if (Centered)

		y = r.top + (r.Height() >> 1);

	else

		y = r.top + r.Height();

	dc->TextOut(x - 5, y - 7, "0");

	dc->SetTextAlign(TA_LEFT);

	dc->TextOut(r.left + 10, r.top - 20, y_label);

	dc->TextOut(r.left + r.Width() + 10, y - 7, x_label);

}



void DrawPoleZero(CDC *dc, CRect rect, double r, double w, double max_r, bool IsPole, bool DrawText)

{

	int r2 = int(r / max_r * ((rect.Width() >> 1) - AXES_SPACE));

	CRect rect2;

	CPen *pen = new CPen;

	int c = 0x80, x, y;

	if (!IsPole) c += 0x40;

	pen->CreatePen(PS_SOLID, 1, RGB(c, c, c));

	char s[32];



	dc->SelectObject(pen);

	if (!DrawText)

	{

		rect2.top = rect.bottom - r2;

		rect2.bottom = rect.bottom + r2;

		rect2.left = (rect.Width() >> 1) - r2;

		rect2.right = (rect.Width() >> 1) + r2;

		dc->Arc(rect2, CPoint(rect2.right, rect.bottom), CPoint(rect2.left, rect.bottom));

	}

	else

	{

		x = (rect.Width() >> 1) + int(r2 * cos(w));

		y = rect.bottom - int(r2 * sin(w));

		dc->MoveTo(rect.Width() >> 1, rect.bottom);

		dc->LineTo(x, y);

		dc->SelectStockObject(BLACK_PEN);

		if (IsPole)

		{

			dc->MoveTo(x - 3, y - 3);

			dc->LineTo(x + 4, y + 4);

			dc->MoveTo(x - 3, y + 3);

			dc->LineTo(x + 4, y - 4);

		}

		else

			dc->Ellipse(x - 3, y - 3, x + 3, y + 3);

		sprintf(s, "r = %.03g, w = %.03g", r, w);

		if (IsPole)

			dc->SetTextColor(RGB(0xFF, 0, 0));

		else

			dc->SetTextColor(RGB(0, 0, 0xFF));

		dc->TextOut(x + 5, y - 15, s);

	}

	dc->SelectStockObject(BLACK_PEN);

	delete pen;

}



void CPoleZeroWnd::DrawZPlane(CDC *dc)

{

	CRect rect;

	GetClientRect(&rect);

	int i;



	dc->SetBkMode(TRANSPARENT);

	dc->SetTextAlign(TA_LEFT);

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

		DrawPoleZero(dc, rect, rp[i], wp[i], max_r, true, false);

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

		DrawPoleZero(dc, rect, r0[i], w0[i], max_r, false, false);

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

		DrawPoleZero(dc, rect, rp[i], wp[i], max_r, true, true);

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

		DrawPoleZero(dc, rect, r0[i], w0[i], max_r, false, true);

	dc->SetTextColor(0);

	dc->TextOut(rect.right - AXES_SPACE + 5, rect.bottom - 15, "0");

	dc->SetTextAlign(TA_RIGHT);

	dc->TextOut(AXES_SPACE - 5, rect.bottom - 15, "Pi");

	dc->SetTextAlign(TA_CENTER);

	dc->TextOut(rect.Width() >> 1, rect.bottom - (rect.Width() >> 1), "Pi/2");

	dc->MoveTo(AXES_SPACE, rect.bottom - 1);

	dc->LineTo(rect.right - AXES_SPACE, rect.bottom - 1);

	dc->MoveTo(rect.Width() >> 1, rect.bottom);

	dc->LineTo(rect.Width() >> 1, rect.bottom - (rect.Width() >> 1) + AXES_SPACE);

}



void CPoleZeroWnd::OnDestroy() 

{

	CFrameWnd::OnDestroy();

	if (d != NULL) delete d;

}



void CPoleZeroWnd::OnLButtonDown(UINT nFlags, CPoint point) 

{

	if (m_GraphType == 3) return;

	if (!a_rect.PtInRect(point)) return;



	char s[64];

	int x2 = point.x - a_rect.left - 2;

	if (x2 >= R_LENGTH || x2 < 0) return;

	int x = int(x2 * a_maxx / R_LENGTH);

	double y = d[x2];

	sprintf(s, "%s = %d\n%s = %g", a_xlabel, x, a_ylabel, y);

	MessageBox(s, "Значение функции в указанной точке");

	CFrameWnd::OnLButtonDown(nFlags, point);

}



�1.5
3
. Модуль ProgressDlg.h



#if !defined(AFX_PROGRESSDLG_H__D7A98940_FC37_11D4_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_PROGRESSDLG_H__D7A98940_FC37_11D4_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CProgressDlg : public CDialog

{



public:

	CProgressDlg(CWnd* pParent = NULL);   



	enum { IDD = 152 };

	CProgressCtrl	m_Progress;

	CString			m_Text;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	afx_msg void OnClose();

	DECLARE_MESSAGE_MAP()

};



#endif 
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. Модуль ProgressDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "ProgressDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CProgressDlg::CProgressDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CProgressDlg::IDD, pParent)

{

		

}



void CProgressDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_Control(pDX, IDC_PROGRESS, m_Progress);

}



BEGIN_MESSAGE_MAP(CProgressDlg, CDialog)

	ON_WM_CLOSE()

END_MESSAGE_MAP()



BOOL CProgressDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	m_Progress.SetRange(0, 100);

	m_Progress.SetPos(0);

	SetDlgItemText(IDC_STATICTEXT, m_Text);

	return TRUE;  

	              

}



void CProgressDlg::OnClose() 

{

	CDialog::OnClose();

}
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5
. Модуль RecordDlg.h



#if !defined(AFX_RECORDDLG_H__3BCA5C49_FE0B_11D4_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_RECORDDLG_H__3BCA5C49_FE0B_11D4_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



#define BLOCK_SIZE 4096



struct BlockList {

	char *data;

	int size;

	BlockList *next;

};



class CRecordDlg : public CDialog

{

private:

	BlockList *beg, *end, *cur;

	HWAVEOUT hwo;

	HWAVEIN hwi;

	WAVEHDR wh;

	int m_Blocks;

	bool IsPlaying;

	bool IsRecording;

	bool Paused;

	char *block;

	unsigned char *old_pixels;

	WAVEFORMATEX wf2;

	void SetFormatData(WAVEFORMATEX& wf);

	void DrawBlockData();

	void AddBuffer();

	void WriteBuffer();

	void AppendList(int size);

	void DeleteList();

	friend void CALLBACK waveOutProc1(HWAVEOUT hwo,	UINT uMsg, DWORD dwInstance,

									  DWORD dwParam1, DWORD dwParam2);

	friend void CALLBACK waveInProc(HWAVEOUT hwo,	UINT uMsg, DWORD dwInstance,

									DWORD dwParam1, DWORD dwParam2);



public:

	CRecordDlg(CWnd* pParent = NULL);   

	~CRecordDlg();



	WAVEFORMATEX wf1;

	char *data;

	int datasize;



	enum { IDD = IDD_RECORDDLG };

	CButton	m_Ok;

	CButton	m_Pause;

	CButton	m_Play;

	CButton	m_Stop;

	CButton	m_Rec;

	int		m_SmpRate;

	int		m_SmpSize;

	int		m_Channels;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	afx_msg void OnPlay();

	afx_msg void OnPause();

	afx_msg void OnRec();

	afx_msg void OnStop();

	afx_msg void OnSmprate();

	afx_msg void OnSmpsize();

	afx_msg void OnChannel();

	afx_msg void OnPaint();

	virtual void OnOK();

	virtual void OnCancel();

	virtual BOOL OnInitDialog();

	DECLARE_MESSAGE_MAP()

};



#endif 
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. Модуль RecordDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "RecordDlg.h"

#include "filters.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CRecordDlg *pDlg;



CRecordDlg::CRecordDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CRecordDlg::IDD, pParent)

{

	m_SmpRate = 2;

	m_SmpSize = 0;

	m_Channels = 0;

	IsPlaying = false;

	IsRecording = false;

	Paused = false;

	SetFormatData(wf2);

	memcpy(&wf1, &wf2, sizeof(WAVEFORMATEX));

	block = new char[BLOCK_SIZE << 2];

	old_pixels = new unsigned char[512];

	memset(block, 0x80, BLOCK_SIZE << 2);

	memset(old_pixels, 0, 512);

	hwo = 0;

	hwi = 0;

	beg = end = NULL;

	pDlg = this;

}



CRecordDlg::~CRecordDlg()

{

	delete block;

}



void CRecordDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_Control(pDX, IDOK, m_Ok);

	DDX_Control(pDX, IDC_PAUSE, m_Pause);

	DDX_Control(pDX, IDC_PLAY, m_Play);

	DDX_Control(pDX, IDC_STOP, m_Stop);

	DDX_Control(pDX, IDC_REC, m_Rec);

	DDX_Radio(pDX, IDC_SMPRATE, m_SmpRate);

	DDX_Radio(pDX, IDC_SMPSIZE, m_SmpSize);

	DDX_Radio(pDX, IDC_CHANNEL, m_Channels);

}



BEGIN_MESSAGE_MAP(CRecordDlg, CDialog)

	ON_BN_CLICKED(IDC_PLAY, OnPlay)

	ON_BN_CLICKED(IDC_PAUSE, OnPause)

	ON_BN_CLICKED(IDC_REC, OnRec)

	ON_BN_CLICKED(IDC_STOP, OnStop)

	ON_BN_CLICKED(IDC_SMPRATE, OnSmprate)

	ON_BN_CLICKED(IDC_SMPSIZE, OnSmpsize)

	ON_BN_CLICKED(IDC_CHANNEL, OnChannel)

	ON_WM_PAINT()

	ON_BN_CLICKED(IDC_RADIO3, OnSmprate)

	ON_BN_CLICKED(IDC_RADIO5, OnSmprate)

	ON_BN_CLICKED(IDC_RADIO6, OnSmprate)

	ON_BN_CLICKED(IDC_RADIO7, OnSmpsize)

	ON_BN_CLICKED(IDC_RADIO8, OnChannel)

END_MESSAGE_MAP()



void CRecordDlg::OnPlay() 

{

	if (Paused) 

	{

		waveOutRestart(hwo);

		Paused = false;

	}

	if (IsRecording || IsPlaying || !beg) return;



	MMRESULT n;



	cur = beg;

	n = waveOutOpen(&hwo, 0, &wf1, (DWORD)waveOutProc1, (DWORD)AfxGetInstanceHandle(), CALLBACK_FUNCTION);

	if (n != MMSYSERR_NOERROR)

	{

		char str[20];

		itoa(n, str, 16);

		MessageBox("Ошибка вызова функции waveOutOpen", str, MB_OK | MB_ICONSTOP);

		return;

	}



	WriteBuffer();

	WriteBuffer();

	IsPlaying = true;

}



void CRecordDlg::OnPause() 

{

	if (IsRecording || Paused) return;

	Paused = true;

	waveOutPause(hwo);

}



void CRecordDlg::OnRec() 

{

	if (IsPlaying || IsRecording) return;

	m_Ok.EnableWindow();

	MMRESULT n;

	DeleteList();

	memcpy(&wf1, &wf2, sizeof(WAVEFORMATEX));



	n = waveInOpen(&hwi, 0, &wf1, (DWORD)waveInProc, (DWORD)AfxGetInstanceHandle(), CALLBACK_FUNCTION);

	if (n != MMSYSERR_NOERROR)

	{

		MessageBox("Ошибка вызова функции waveInOpen", NULL, MB_OK | MB_ICONSTOP);

		return;

	}



	AddBuffer();

	AddBuffer();

	waveInStart(hwi);

	IsRecording = true;

}



void CRecordDlg::OnStop() 

{

	if (!IsPlaying && !IsRecording) return;

	if (IsPlaying)

	{

		IsPlaying = false;

		Paused = false;

		waveOutReset(hwo);

		waveOutClose(hwo);

		hwo = 0;

	}

	if (IsRecording)

	{

		IsRecording = false;

		waveInStop(hwi);

		waveInReset(hwi);

		waveInClose(hwi);

		hwi = 0;

	}

}



void CRecordDlg::OnSmprate() 

{

	UpdateData();

	SetFormatData(wf2);

}



void CRecordDlg::OnSmpsize() 

{

	UpdateData();

	SetFormatData(wf2);

}



void CRecordDlg::OnChannel() 

{

	UpdateData();

	SetFormatData(wf2);

}



void CRecordDlg::SetFormatData(WAVEFORMATEX& wf)

{

	int smp_rate;



	smp_rate = GetSampleRate(m_SmpRate);

	wf.wFormatTag = WAVE_FORMAT_PCM;

	wf.nSamplesPerSec = smp_rate;

	wf.nChannels = m_Channels + 1;

	wf.wBitsPerSample = 1 << (m_SmpSize + 3);

	wf.nBlockAlign = wf.nChannels << m_SmpSize;

	wf.nAvgBytesPerSec = smp_rate * wf.nBlockAlign;

	wf.cbSize = 0;

}



void CRecordDlg::DrawBlockData()

{

	CRect r;

	int s, i = 0, index, offs;



	CWnd *w = GetDlgItem(IDC_BLOCKGRAPH);

	CDC *dc = w->GetDC();

	w->GetClientRect(&r);

	dc->SelectStockObject(WHITE_PEN);

	offs = r.Height() / 2;



	for (; i < r.Width(); i++)

	{

		dc->SetPixel(CPoint(i, old_pixels[i]), 0);

		index = i << (wf1.nChannels - 1);

		if (wf1.wBitsPerSample == 16)

		{

			s = (unsigned short)(((unsigned short *)block)[index] - 32768);

			s >>= 8;

		}

		else

			s = (unsigned char)block[index];

		s = 64 - (s >> 1) + offs;

		old_pixels[i] = s;

		dc->SetPixel(CPoint(i, s), 0x00FFFFFF);

	}



	ReleaseDC(dc);

}



void CRecordDlg::OnPaint()

{

	CPaintDC dc(this);

	CRect r;

	CWnd *w = GetDlgItem(IDC_BLOCKGRAPH);

	CDC *dc2 = w->GetDC();



	w->GetClientRect(&r);

	dc2->SelectStockObject(BLACK_PEN);

	dc2->SelectStockObject(BLACK_BRUSH);

	dc2->Rectangle(&r);

	dc2->SelectStockObject(WHITE_PEN);

	ReleaseDC(dc2);



	DrawBlockData();

}



void CRecordDlg::AddBuffer()

{

	WAVEHDR *wh = new WAVEHDR;

	int size = wf1.nBlockAlign * BLOCK_SIZE;

	memset(wh, 0, sizeof(WAVEHDR));

	wh->lpData = new char[size];

	wh->dwBufferLength = size;

	waveInPrepareHeader(hwi, wh, sizeof(WAVEHDR));

	waveInAddBuffer(hwi, wh, sizeof(WAVEHDR));

}



void CRecordDlg::WriteBuffer()

{

	WAVEHDR *wh = new WAVEHDR;

	memset(wh, 0, sizeof(WAVEHDR));

	wh->lpData = new char[cur->size];

	memcpy(wh->lpData, cur->data, cur->size);

	wh->dwBufferLength = cur->size;

	cur = cur->next;

	waveOutPrepareHeader(hwo, wh, sizeof(WAVEHDR));

	waveOutWrite(hwo, wh, sizeof(WAVEHDR));

}



void CALLBACK waveOutProc1(HWAVEOUT hwo, UINT uMsg, DWORD dwInstance,

						   DWORD dwParam1, DWORD dwParam2)

{

	if (uMsg != WOM_DONE) return;

	WAVEHDR *wh = (WAVEHDR *)dwParam1;

	waveOutUnprepareHeader(pDlg->hwo, wh, sizeof(WAVEHDR));

	BlockList *b = pDlg->cur;

	if (b == NULL)

	{

		pDlg->OnStop();

		return;

	}

	if (pDlg->IsPlaying) pDlg->WriteBuffer();

	memcpy(pDlg->block, wh->lpData, wh->dwBufferLength);

	delete wh->lpData;

	delete wh;

	pDlg->DrawBlockData();

}



void CALLBACK waveInProc(HWAVEOUT hwo, UINT uMsg, DWORD dwInstance,

						 DWORD dwParam1, DWORD dwParam2)

{

	if (uMsg != WIM_DATA) return;

	WAVEHDR *wh = (WAVEHDR *)dwParam1;

	if (pDlg->IsRecording) pDlg->AddBuffer();

	int n = wh->dwBytesRecorded;

	if (!n) return;

	memcpy(pDlg->block, wh->lpData, n);

	waveInUnprepareHeader(pDlg->hwi, wh, sizeof(WAVEHDR));

	delete wh->lpData;

	delete wh;

	pDlg->AppendList(n);

	pDlg->DrawBlockData();

}



void CRecordDlg::OnOK() 

{

	OnStop();



	data = new char[m_Blocks * BLOCK_SIZE * wf1.nBlockAlign];

	BlockList *b = beg;

	int pos = 0;



	while (b != NULL)

	{

		beg = beg->next;

		memcpy(data + pos, b->data, b->size);

		pos += b->size;

		delete b->data;

		delete b;

		b = beg;

	}

	datasize = pos;



	CDialog::OnOK();

}



void CRecordDlg::OnCancel() 

{

	OnStop();	

	DeleteList();

	CDialog::OnCancel();

}



void CRecordDlg::AppendList(int size)

{

	BlockList *b = new BlockList;



	b->data = new char[size];

	memcpy(b->data, block, size);

	b->size = size;

	b->next = NULL;



	if (beg == NULL)

		beg = b;

	else

		end->next = b;

	end = b;



	m_Blocks++;

}



void CRecordDlg::DeleteList()

{

	BlockList *b = beg;



	while (b != NULL)

	{

		beg = beg->next;

		delete b->data;

		delete b;

		b = beg;

	}



	beg = NULL;

	end = NULL;

	m_Blocks = 0;

}



BOOL CRecordDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	m_Ok.EnableWindow(false);

	return TRUE;  

	              

}
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. Модуль ReverbDlg.h



#if !defined(AFX_REVERBDLG_H__7BA9C880_1D3E_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_REVERBDLG_H__7BA9C880_1D3E_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CReverbDlg : public CDialog

{



public:

	CReverbDlg(CWnd* pParent = NULL);   



	enum { IDD = IDD_REVERBDLG };

	int		m_ApplyTo;

	int		m_EarlyAmp;

	int		m_InputAmp;

	double	m_PreDelay;

	double	m_EarlyDel1;

	double	m_EarlyDel2;

	double	m_EarlyDel3;

	int		m_ReverbAmp;

	double	m_ReverbTime;

	double	m_TailDelay1;

	double	m_TailDelay2;

	double	m_TailDelay3;

	double	m_TailDelay4;

	double	m_EarlyAmp1;

	double	m_EarlyAmp2;

	double	m_EarlyAmp3;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	afx_msg void OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar);

	afx_msg void OnShowWindow(BOOL bShow, UINT nStatus);

	afx_msg void OnSave();

	afx_msg void OnLoad();

	DECLARE_MESSAGE_MAP()

};



#endif 



�
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. Модуль ReverbDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "ReverbDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CReverbDlg::CReverbDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CReverbDlg::IDD, pParent)

{

	m_ApplyTo = -1;

	m_EarlyAmp = 0;

	m_InputAmp = 0;

	m_PreDelay = 0.0;

	m_EarlyDel1 = 0.0;

	m_EarlyDel2 = 0.0;

	m_EarlyDel3 = 0.0;

	m_ReverbAmp = 0;

	m_ReverbTime = 1.0;

	m_TailDelay1 = 0.0;

	m_TailDelay2 = 0.0;

	m_TailDelay3 = 0.0;

	m_TailDelay4 = 0.0;

	m_EarlyAmp1 = 0.0;

	m_EarlyAmp2 = 0.0;

	m_EarlyAmp3 = 0.0;

}



void CReverbDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_CBIndex(pDX, IDC_APPLYTO, m_ApplyTo);

	DDX_Slider(pDX, IDC_EARLYAMP, m_EarlyAmp);

	DDX_Slider(pDX, IDC_INPUTAMP, m_InputAmp);

	DDX_Text(pDX, IDC_PREDELAY, m_PreDelay);

	DDV_MinMaxDouble(pDX, m_PreDelay, 0., 200.);

	DDX_Text(pDX, IDC_RDEL1, m_EarlyDel1);

	DDV_MinMaxDouble(pDX, m_EarlyDel1, 0., 200.);

	DDX_Text(pDX, IDC_RDEL2, m_EarlyDel2);

	DDV_MinMaxDouble(pDX, m_EarlyDel2, 0., 200.);

	DDX_Text(pDX, IDC_RDEL3, m_EarlyDel3);

	DDV_MinMaxDouble(pDX, m_EarlyDel3, 0., 200.);

	DDX_Slider(pDX, IDC_REVERBAMP, m_ReverbAmp);

	DDX_Text(pDX, IDC_REVERBTIME, m_ReverbTime);

	DDV_MinMaxDouble(pDX, m_ReverbTime, 0.5, 5.);

	DDX_Text(pDX, IDC_RTAIL1, m_TailDelay1);

	DDV_MinMaxDouble(pDX, m_TailDelay1, 0., 200.);

	DDX_Text(pDX, IDC_RTAIL2, m_TailDelay2);

	DDV_MinMaxDouble(pDX, m_TailDelay2, 0., 200.);

	DDX_Text(pDX, IDC_RTAIL3, m_TailDelay3);

	DDV_MinMaxDouble(pDX, m_TailDelay3, 0., 200.);

	DDX_Text(pDX, IDC_RTAIL4, m_TailDelay4);

	DDV_MinMaxDouble(pDX, m_TailDelay4, 0., 200.);

	DDX_Text(pDX, IDC_EARLYAMP1, m_EarlyAmp1);

	DDV_MinMaxDouble(pDX, m_EarlyAmp1, -1., 1.);

	DDX_Text(pDX, IDC_EARLYAMP2, m_EarlyAmp2);

	DDV_MinMaxDouble(pDX, m_EarlyAmp2, -1., 1.);

	DDX_Text(pDX, IDC_EARLYAMP3, m_EarlyAmp3);

	DDV_MinMaxDouble(pDX, m_EarlyAmp3, -1., 1.);

}



BEGIN_MESSAGE_MAP(CReverbDlg, CDialog)

	ON_WM_VSCROLL()

	ON_WM_SHOWWINDOW()

	ON_BN_CLICKED(IDC_SAVE, OnSave)

	ON_BN_CLICKED(IDC_LOAD, OnLoad)

END_MESSAGE_MAP()



BOOL CReverbDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	if (!m_ApplyTo)

	{

		CComboBox *cb = (CComboBox *)GetDlgItem(IDC_APPLYTO);

		cb->DeleteString(1);

	}

	CSliderCtrl *sl = (CSliderCtrl *)GetDlgItem(IDC_INPUTAMP);

	sl->SetRangeMin(0);

	sl->SetRangeMax(40);

	sl->SetTicFreq(3);

	sl = (CSliderCtrl *)GetDlgItem(IDC_EARLYAMP);

	sl->SetRangeMin(0);

	sl->SetRangeMax(40);

	sl->SetTicFreq(3);

	sl = (CSliderCtrl *)GetDlgItem(IDC_REVERBAMP);

	sl->SetRangeMin(0);

	sl->SetRangeMax(40);

	sl->SetTicFreq(3);



	return TRUE;  

	              

}



void CReverbDlg::OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar) 

{

	int id = -1, pos;

	double p;



	CSliderCtrl *sl = (CSliderCtrl *)pScrollBar;

	char s[20];



	switch (sl->GetDlgCtrlID())

	{

		case IDC_INPUTAMP: id = IDC_VAL1; break;

		case IDC_EARLYAMP: id = IDC_VAL2; break;

		case IDC_REVERBAMP: id = IDC_VAL3; break;

	}



	if (id > 0)

	{

		pos = -sl->GetPos();

		if (pos > -40)

		{

			p = pow(10, (double)pos / 10) * 100;

			sprintf(s, "%d дБ\n(%.2f%c)", pos, p, '%');

		}

		else

			strcpy(s, "-Inf дБ\n(0%)");

		SetDlgItemText(id, s);

	}



	CDialog::OnVScroll(nSBCode, nPos, pScrollBar);

}



void CReverbDlg::OnShowWindow(BOOL bShow, UINT nStatus) 

{

	CDialog::OnShowWindow(bShow, nStatus);

	OnVScroll(0, 0, (CScrollBar *)GetDlgItem(IDC_INPUTAMP));

	OnVScroll(0, 0, (CScrollBar *)GetDlgItem(IDC_EARLYAMP));

	OnVScroll(0, 0, (CScrollBar *)GetDlgItem(IDC_REVERBAMP));

}



void CReverbDlg::OnSave() 

{

	CFileDialog s(false, "fil", NULL, OFN_HIDEREADONLY | OFN_OVERWRITEPROMPT,

		"Файлы параметров реверберации (*.rev)|*.rev|Все файлы (*.*)|*.*||",

		this);



	if (s.DoModal() != IDOK) return;

	if (!UpdateData()) return;



	CFile f(s.GetPathName(), CFile::modeCreate | CFile::modeWrite);

	CArchive ar(&f, CArchive::store);



	ar << CString("REVERB");

	ar.Write(&m_InputAmp, sizeof(int));

	ar.Write(&m_EarlyAmp, sizeof(int));

	ar.Write(&m_ReverbAmp, sizeof(int));

	ar.Write(&m_EarlyDel1, sizeof(double));

	ar.Write(&m_EarlyAmp1, sizeof(double));

	ar.Write(&m_EarlyDel2, sizeof(double));

	ar.Write(&m_EarlyAmp2, sizeof(double));

	ar.Write(&m_EarlyDel3, sizeof(double));

	ar.Write(&m_EarlyAmp3, sizeof(double));

	ar.Write(&m_TailDelay1, sizeof(double));

	ar.Write(&m_TailDelay2, sizeof(double));

	ar.Write(&m_TailDelay3, sizeof(double));

	ar.Write(&m_TailDelay4, sizeof(double));

	ar.Write(&m_PreDelay, sizeof(double));

	ar.Write(&m_ReverbTime, sizeof(double));



	ar.Close();

	f.Close();

}



void CReverbDlg::OnLoad() 

{

	CFileDialog o(true, "fil", NULL, OFN_HIDEREADONLY,

		"Файлы параметров реверберации (*.rev)|*.rev|Все файлы (*.*)|*.*||",

		this);



	if (o.DoModal() != IDOK) return;

	CFile f(o.GetPathName(), CFile::modeRead);

	CArchive ar(&f, CArchive::load);

	CString sig;



	ar >> sig;

	if (sig != "REVERB")

		AfxThrowArchiveException(CArchiveException::badIndex, o.GetPathName());



	ar.Read(&m_InputAmp, sizeof(int));

	ar.Read(&m_EarlyAmp, sizeof(int));

	ar.Read(&m_ReverbAmp, sizeof(int));

	ar.Read(&m_EarlyDel1, sizeof(double));

	ar.Read(&m_EarlyAmp1, sizeof(double));

	ar.Read(&m_EarlyDel2, sizeof(double));

	ar.Read(&m_EarlyAmp2, sizeof(double));

	ar.Read(&m_EarlyDel3, sizeof(double));

	ar.Read(&m_EarlyAmp3, sizeof(double));

	ar.Read(&m_TailDelay1, sizeof(double));

	ar.Read(&m_TailDelay2, sizeof(double));

	ar.Read(&m_TailDelay3, sizeof(double));

	ar.Read(&m_TailDelay4, sizeof(double));

	ar.Read(&m_PreDelay, sizeof(double));

	ar.Read(&m_ReverbTime, sizeof(double));



	UpdateData(false);

	OnVScroll(0, 0, (CScrollBar *)GetDlgItem(IDC_INPUTAMP));

	OnVScroll(0, 0, (CScrollBar *)GetDlgItem(IDC_EARLYAMP));

	OnVScroll(0, 0, (CScrollBar *)GetDlgItem(IDC_REVERBAMP));



	ar.Close();

	f.Close();

}
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. Модуль SelectDlg.h



#if !defined(AFX_SELECTDLG_H__668D26C0_FD29_11D4_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_SELECTDLG_H__668D26C0_FD29_11D4_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CSelectDlg : public CDialog

{



public:

	CSelectDlg(CWnd* pParent = NULL);   



	enum { IDD = IDD_SELECTDLG };

	int		m_Hour1;

	int		m_Min1;

	int		m_Sec1;

	int		m_Hour2;

	int		m_Min2;

	int		m_Sec2;

	int		m_Msec1;

	int		m_Msec2;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



		

	DECLARE_MESSAGE_MAP()

};



#endif 
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. Модуль SelectDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "SelectDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CSelectDlg::CSelectDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CSelectDlg::IDD, pParent)

{

	m_Hour1 = 0;

	m_Min1 = 0;

	m_Sec1 = 0;

	m_Hour2 = 0;

	m_Min2 = 0;

	m_Sec2 = 0;

	m_Msec1 = 0;

	m_Msec2 = 0;

}



void CSelectDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_Text(pDX, IDC_EDIT1, m_Hour1);

	DDV_MinMaxInt(pDX, m_Hour1, 0, 100);

	DDX_Text(pDX, IDC_EDIT2, m_Min1);

	DDV_MinMaxInt(pDX, m_Min1, 0, 59);

	DDX_Text(pDX, IDC_EDIT3, m_Sec1);

	DDV_MinMaxInt(pDX, m_Sec1, 0, 59);

	DDX_Text(pDX, IDC_EDIT4, m_Hour2);

	DDV_MinMaxInt(pDX, m_Hour2, 0, 100);

	DDX_Text(pDX, IDC_EDIT5, m_Min2);

	DDV_MinMaxInt(pDX, m_Min2, 0, 59);

	DDX_Text(pDX, IDC_EDIT6, m_Sec2);

	DDV_MinMaxInt(pDX, m_Sec2, 0, 59);

	DDX_Text(pDX, IDC_EDIT7, m_Msec1);

	DDV_MinMaxInt(pDX, m_Msec1, 0, 999);

	DDX_Text(pDX, IDC_EDIT8, m_Msec2);

	DDV_MinMaxInt(pDX, m_Msec2, 0, 999);

}



BEGIN_MESSAGE_MAP(CSelectDlg, CDialog)

		

END_MESSAGE_MAP()
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. Модуль SetSampleDlg.h



#if !defined(AFX_SETSAMPLEDLG_H__49161360_17E9_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_SETSAMPLEDLG_H__49161360_17E9_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CSetSampleDlg : public CDialog

{



public:

	CSetSampleDlg(CWnd* pParent = NULL);   



	enum { IDD = IDD_SETSAMPLE };

	int		m_FormType;

	int		m_FromH;

	int		m_FromM;

	int		m_FromN;

	int		m_FromS;

	int		m_FromT;

	int		m_GroupSize;

	double	m_SampleVal;

	int		m_ToH;

	int		m_ToM;

	int		m_ToN;

	int		m_ToS;

	int		m_ToT;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	afx_msg void OnFormtype();

	afx_msg void OnRadio2();

	virtual BOOL OnInitDialog();

	DECLARE_MESSAGE_MAP()

};



#endif 
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. Модуль SetSampleDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "SetSampleDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CSetSampleDlg::CSetSampleDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CSetSampleDlg::IDD, pParent)

{

	m_FormType = 0;

	m_FromH = 0;

	m_FromM = 0;

	m_FromN = 0;

	m_FromS = 0;

	m_FromT = 0;

	m_GroupSize = 0;

	m_SampleVal = 0.0;

	m_ToH = 0;

	m_ToM = 0;

	m_ToN = 0;

	m_ToS = 0;

	m_ToT = 0;

}



void CSetSampleDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_Radio(pDX, IDC_FORMTYPE, m_FormType);

	DDX_Text(pDX, IDC_FROMH, m_FromH);

	DDV_MinMaxInt(pDX, m_FromH, 0, 23);

	DDX_Text(pDX, IDC_FROMM, m_FromM);

	DDV_MinMaxInt(pDX, m_FromM, 0, 59);

	DDX_Text(pDX, IDC_FROMN, m_FromN);

	DDV_MinMaxInt(pDX, m_FromN, 0, 2147483647);

	DDX_Text(pDX, IDC_FROMS, m_FromS);

	DDV_MinMaxInt(pDX, m_FromS, 0, 59);

	DDX_Text(pDX, IDC_FROMT, m_FromT);

	DDV_MinMaxInt(pDX, m_FromT, 0, 999);

	DDX_Radio(pDX, IDC_GROUPSIZE, m_GroupSize);

	DDX_Text(pDX, IDC_SAMPLEVAL, m_SampleVal);

	DDV_MinMaxDouble(pDX, m_SampleVal, -1., 1.);

	DDX_Text(pDX, IDC_TOH, m_ToH);

	DDV_MinMaxInt(pDX, m_ToH, 0, 23);

	DDX_Text(pDX, IDC_TOM, m_ToM);

	DDV_MinMaxInt(pDX, m_ToM, 0, 59);

	DDX_Text(pDX, IDC_TON, m_ToN);

	DDV_MinMaxInt(pDX, m_ToN, 0, 2147483647);

	DDX_Text(pDX, IDC_TOS, m_ToS);

	DDV_MinMaxInt(pDX, m_ToS, 0, 59);

	DDX_Text(pDX, IDC_TOT, m_ToT);

	DDV_MinMaxInt(pDX, m_ToT, 0, 999);

}



BEGIN_MESSAGE_MAP(CSetSampleDlg, CDialog)

	ON_BN_CLICKED(IDC_FORMTYPE, OnFormtype)

	ON_BN_CLICKED(IDC_RADIO2, OnRadio2)

END_MESSAGE_MAP()



void CSetSampleDlg::OnFormtype() 

{

	GetDlgItem(IDC_FROMN)->EnableWindow();	

	GetDlgItem(IDC_TON)->EnableWindow();	



	GetDlgItem(IDC_FROMH)->EnableWindow(false);	

	GetDlgItem(IDC_FROMM)->EnableWindow(false);	

	GetDlgItem(IDC_FROMS)->EnableWindow(false);	

	GetDlgItem(IDC_FROMT)->EnableWindow(false);	

	GetDlgItem(IDC_TOH)->EnableWindow(false);	

	GetDlgItem(IDC_TOM)->EnableWindow(false);	

	GetDlgItem(IDC_TOS)->EnableWindow(false);	

	GetDlgItem(IDC_TOT)->EnableWindow(false);	

}



void CSetSampleDlg::OnRadio2() 

{

	GetDlgItem(IDC_FROMN)->EnableWindow(false);	

	GetDlgItem(IDC_TON)->EnableWindow(false);	



	GetDlgItem(IDC_FROMH)->EnableWindow();	

	GetDlgItem(IDC_FROMM)->EnableWindow();	

	GetDlgItem(IDC_FROMS)->EnableWindow();	

	GetDlgItem(IDC_FROMT)->EnableWindow();	

	GetDlgItem(IDC_TOH)->EnableWindow();	

	GetDlgItem(IDC_TOM)->EnableWindow();	

	GetDlgItem(IDC_TOS)->EnableWindow();	

	GetDlgItem(IDC_TOT)->EnableWindow();	

}



BOOL CSetSampleDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	if (!m_FormType)

		OnFormtype();

	else

		OnRadio2();		



	return TRUE;  

	              

}



�1.6
3
. Модуль StdAfx.h





#if !defined(AFX_STDAFX_H__35DE45A6_DE56_11D4_B5EF_5254AB134FE2__INCLUDED_)

#define AFX_STDAFX_H__35DE45A6_DE56_11D4_B5EF_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



#define VC_EXTRALEAN		



#include <afxwin.h>         

#include <afxext.h>         

#include <afxdtctl.h>		

#ifndef _AFX_NO_AFXCMN_SUPPORT

#include <afxcmn.h>			

#endif 



#include <string.h>

#include <math.h>

#include <mmsystem.h>



#define M_PI		3.14159265358979323846	

#define M_E         2.71828182845904523536	

#define SG_SIZE		128		

#define SG_LOG		7		

#define MAX_POLES	20

#define MAX_ZEROS	20

#define R_LENGTH	512



const double M_2PI = M_PI * 2;				



struct WaveHeader {

	char RIFF[4];

	DWORD file_length;

	char wavefmt[8];

	DWORD size;

	WAVEFORMAT w;

	WORD wBitsPerSample;

	char data[4];

	DWORD size2;

};



#endif 



1.6
4
. Модуль StdAfx.cpp





#include "stdafx.h"



�1.6
5
. Модуль UserfilterDlg.h



#if !defined(AFX_USERFILTERDLG_H__8F924106_FAAD_11D4_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_USERFILTERDLG_H__8F924106_FAAD_11D4_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CUserfilterDlg : public CDialog

{

private:

	void SetDBText(int n, int val, bool all);



public:

	CUserfilterDlg(CWnd* pParent = NULL);   



	int m_HalfRate;

	int m_Bits;

	int m_Bands[10];

	int m_Freqs[10];



	enum { IDD = IDD_USERFILTER };

	int		m_WindowType;

	int		m_ApplyTo;

	int		m_KernelSize;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	afx_msg void OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar);

	afx_msg void OnDefault();

	afx_msg void OnSave();

	afx_msg void OnLoad();

	DECLARE_MESSAGE_MAP()

};



#endif 



�1.6
6
. Модуль UserfilterDlg.cpp





#include "stdafx.h"

#include "dsp.h"

#include "UserfilterDlg.h"

#include "filters.h"

#include <fstream.h>



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CUserfilterDlg::CUserfilterDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CUserfilterDlg::IDD, pParent)

{

	m_WindowType = 0;

	m_ApplyTo = -1;

	m_KernelSize = 512;

	memset(m_Bands, 0, sizeof(m_Bands));

}



void CUserfilterDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_Radio(pDX, IDC_WINDOWTYPE, m_WindowType);

	DDX_CBIndex(pDX, IDC_APPLYTO, m_ApplyTo);

	DDX_Text(pDX, IDC_KERNELSIZE, m_KernelSize);

	DDV_MinMaxInt(pDX, m_KernelSize, 16, 1024);

	for (int i = 0; i < 10; i++)

	{

		int n = 60 - m_Bands[i];

		DDX_Slider(pDX, IDC_SLIDER1 + i, n);

		m_Bands[i] = 60 - n;

	}

}



BEGIN_MESSAGE_MAP(CUserfilterDlg, CDialog)

	ON_WM_VSCROLL()

	ON_BN_CLICKED(IDC_DEFAULT, OnDefault)

	ON_BN_CLICKED(IDC_SAVE, OnSave)

	ON_BN_CLICKED(IDC_LOAD, OnLoad)

END_MESSAGE_MAP()



BOOL CUserfilterDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	int n, i = 0;

	char s[10];

	for (; i < 10; i++)

	{

		CSliderCtrl *sl = (CSliderCtrl *)GetDlgItem(IDC_SLIDER1 + i);

		sl->SetRangeMin(0);

		sl->SetRangeMax(120);

		sl->SetPos(60 - m_Bands[i]);

		sl->SetTicFreq(6);

		n = GetEqualizerFreq(i, m_HalfRate);

		m_Freqs[i] = n;

		if (n < 1000)

			sprintf(s, "%dГц", n);

		else

			if (n % 1000)

				sprintf(s, "%d.%dКГц", n / 1000, (n - n / 1000) % 10);

			else

				sprintf(s, "%dКГц", n / 1000);

		SetDlgItemText(IDC_FREQ1 + i, s);

	}

	if (!m_ApplyTo)

	{

		CComboBox *cb = (CComboBox *)GetDlgItem(IDC_APPLYTO);

		cb->DeleteString(1);

	}

	SetDBText(0, 0, true);



	return TRUE;  

	              

}



void CUserfilterDlg::OnVScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar)

{

	CSliderCtrl *sl = (CSliderCtrl *)pScrollBar;

	int n = sl->GetPos(), i;



	i = sl->GetDlgCtrlID() - IDC_SLIDER1;

	n = 60 - n;

	SetDBText(i, n, false);

	CDialog::OnVScroll(nSBCode, nPos, pScrollBar);

}



void CUserfilterDlg::SetDBText(int n, int val, bool all)

{

	char s[10];



	for (int i = all ? 0 : n; i < 10; i++)

	{

		int n = all ? m_Bands[i] : val;

		if (n > 0) 

			sprintf(s, "+%dдБ", n);

		else

			if (n < 0) sprintf(s, "%dдБ", n);

		else

			strcpy(s, "0дБ");

		SetDlgItemText(IDC_FREQ11 + i, s);

		if (!all) return;

	}

}



void CUserfilterDlg::OnDefault() 

{

	memset(m_Bands, 0, sizeof(m_Bands));

	m_KernelSize = 512;

	m_WindowType = 0;

	UpdateData(false);

	SetDBText(0, 0, true);

}



void CUserfilterDlg::OnSave() 

{

	UserFilter uf;



	CFileDialog s(false, "fil", NULL, OFN_HIDEREADONLY | OFN_OVERWRITEPROMPT,

		"Файлы параметров фильтров (*.fil)|*.fil|Все файлы (*.*)|*.*||",

		this);



	if (s.DoModal() != IDOK) return;



	ofstream out(s.GetPathName(), ios::binary);

	if (!out)

	{

		MessageBox("Невозможно создать файл", "Ошибка", MB_OK | MB_ICONSTOP);

		return;

	}



	UpdateData(true);

	memcpy(uf.Bands, m_Bands, sizeof(m_Bands));

	uf.WindowType = m_WindowType;

	uf.KernelSize = m_KernelSize;

	out.write((char *)&uf, sizeof(uf));

	out.close();

}



void CUserfilterDlg::OnLoad() 

{

	UserFilter uf;

	int i = 0;



	CFileDialog o(true, "fil", NULL, OFN_HIDEREADONLY,

		"Файлы параметров фильтров (*.fil)|*.fil|Все файлы (*.*)|*.*||",

		this);



	if (o.DoModal() != IDOK) return;



	ifstream in(o.GetPathName(), ios::binary);

	if (!in)

	{

		MessageBox("Невозможно открыть файл", "Ошибка", MB_OK | MB_ICONSTOP);

		return;

	}



	in.read((char *)&uf, sizeof(uf));

	for (; i < 10; i++)

		if (uf.Bands[i] < -60 || uf.Bands[i] > 60) break;

	if (i != 10 || uf.KernelSize < 16 || uf.KernelSize > 1024 ||

		uf.WindowType > 1 || uf.WindowType < 0)

	{

		MessageBox("Неверный формат файла", "Ошибка", MB_OK | MB_ICONSTOP);

		return;

	}

	in.close();



	memcpy(m_Bands, uf.Bands, sizeof(m_Bands));

	m_WindowType = uf.WindowType;

	m_KernelSize = uf.KernelSize;



	UpdateData(false);

	SetDBText(0, 0, true);

}

�1.6
7
 Модуль expr.h



#ifndef _EXPR_H_

#define _EXPR_H_



#include "stdafx.h"



#define NUMBER                0

#define ARGUMENT              1

#define OPERATOR              2

#define FUNCTION              3



#define ADDITION              '+'

#define SUBTRACTION           '-'

#define MULTIPLICATION        '*'

#define DIVISION              '/'

#define POWER                 '^'

#define LEFT_BRACKET          '('

#define RIGHT_BRACKET         ')'



#define BRACKETS              0

#define SQRT                  1

#define SIN                   2

#define COS                   3

#define TAN                   4

#define CTAN                  5

#define LOG                   6

#define LN                    7

#define EXP                   8

#define ABS                   9

#define SIGN                  10



#define PRIOR_NUMBER          0

#define PRIOR_ARGUMENT        0

#define PRIOR_ADDITION        1

#define PRIOR_SUBTRACTION     1

#define PRIOR_MULTIPLICATION  2

#define PRIOR_DIVISION        2

#define PRIOR_POWER           3

#define PRIOR_FUNCTION        4

#define PRIOR_BRACKETS        0



#define MAX_TOKEN             100



struct Token {

  Token() { }

  int type;

  int type2;

  int priority;

  double value;

};



class Expr {

    Token list[MAX_TOKEN];

    int end, p1, p2;

  public:

    Expr();

    void AddToken(Token);

    Token GetToken();

    Expr GetOpArg(int);

    Expr GetFuncArg();

    int End() { return end; }

};



Expr::Expr()

{

  end = true;

  p1 = p2 = 0;

}



void Expr::AddToken(Token t)

{

  list[p2++] = t;

  end = false;

}



Token Expr::GetToken()

{

  if (p2 == p1 + 1) end = true;

  return list[p1++];

}



Expr Expr::GetOpArg(int priority)

{

  Expr e;

  Token t = list[p1];



  while (t.priority > priority || !t.priority)

  {

    e.AddToken(t);

    GetToken();

    if (t.type == FUNCTION)

    {

      t = GetToken();

      while (t.type2 != RIGHT_BRACKET)

      {

        e.AddToken(t);

        t = GetToken();

      }

      t.type = OPERATOR;

      t.type2 = RIGHT_BRACKET;

      t.priority = PRIOR_BRACKETS;

      e.AddToken(t);

    }

    if (end) break;

    t = list[p1];

  }



  return e;

}



Expr Expr::GetFuncArg()

{

  Expr e;

  Token t;



  t = GetToken();

  while (t.type2 != RIGHT_BRACKET)

  {

    e.AddToken(t);

    if (t.type == FUNCTION)

    {

      Expr new_expr = GetFuncArg();

      do

      {

        t = new_expr.GetToken();

        e.AddToken(t);

      } while (!new_expr.End());

      t.type = OPERATOR;

      t.type2 = RIGHT_BRACKET;

      t.priority = PRIOR_BRACKETS;

      e.AddToken(t);

    }

    if (end) break;

    t = GetToken();

  }



  return e;

}



class ExprException {

    char *s;

  public:

    ExprException() { s = NULL; }

    ExprException(char *c)

    {

      s = new char[strlen(c) + 1];

      strcpy(s, c);

    }

    ~ExprException()

    {

      delete s;

    }

    virtual void GetMessage(char *msg)

    {

      strcpy(msg, s);

    }

};



class UnknownSymbol: public ExprException {

    int pos;

    char s;

  public:

    UnknownSymbol(int p, char c)

    {

      pos = p;

      s = c;

    }

    void GetMessage(char *msg)

    {

      sprintf(msg, "%d: неверный символ '%c'", pos + 1, s);

    }

};



class UnknownFunction: public ExprException {

    int pos;

    char *s;

  public:

    UnknownFunction(int p, char *c)

    {

      pos = p;

      s = new char[strlen(c) + 1];

      strcpy(s, c);

    }

    ~UnknownFunction()

    {

      delete s;

    }

    void GetMessage(char *msg)

    {

      sprintf(msg, "%d: неизвестная функция \"%s\"", pos + 1, s);

    }

};



class DivideError: public ExprException {

  public:

    DivideError() { }

    void GetMessage(char *msg)

    {

      strcpy(msg, "деление на 0");

    }

};



class SqrtError: public ExprException {

    double v;

  public:

    SqrtError(double d) { v = d; }

    void GetMessage(char *msg)

    {

      sprintf(msg, "аргумент '%f' корня отрицателен", (float)v);

    }

};



class LogError: public ExprException {

    double v;

  public:

    LogError(double d) { v = d; }

    void GetMessage(char *msg)

    {

      sprintf(msg, "аргумент '%f' логарифма отрицателен или равен 0", (float)v);

    }

};



class TanError: public ExprException {

    double v;

  public:

    TanError(double d) { v = d; }

    void GetMessage(char *msg)

    {

      sprintf(msg, "ошибка тангенса (arg = %f)", (float)v);

    }

};



class CTanError: public ExprException {

    double v;

  public:

    CTanError(double d) { v = d; }

    void GetMessage(char *msg)

    {

      sprintf(msg, "ошибка котангенса (arg = %f)", (float)v);

    }

};



class StringExpr {

    Expr main_expr;

    double GetValue(Expr, double);

    double Operator(Token, double, double);

    double Function(Token, double);

    double arg;

  public:

    StringExpr(char *);

    double GetValue(double arg)

    {

      StringExpr::arg = arg;

      return GetValue(main_expr, 0);

    }

};



StringExpr::StringExpr(char *s)

{

  Expr e;

  Token t;

  char *p = s;

  int prev_type = 0;



  for (unsigned i = 0; i < strlen(s); i++)

    if (isspace(s[i]))

    {

      for (unsigned j = i; j < strlen(s); j++)

        s[j] = s[j + 1];

      i--;

    }



  while (*s)

  {

    while (isspace(*s)) s++;

    if (!*s) continue;

    if (strchr("+-*/^()", *s))

    {

      t.type = OPERATOR;

      t.type2 = *s;

      switch (*s)

      {

        case '+': t.priority = PRIOR_ADDITION; break;

        case '-': t.priority = PRIOR_SUBTRACTION; break;

        case '*': t.priority = PRIOR_MULTIPLICATION; break;

        case '/': t.priority = PRIOR_DIVISION; break;

        case '^': t.priority = PRIOR_POWER; break;

        case ')': t.priority = PRIOR_BRACKETS;

      }

      s++;

    }

    else if (toupper(*s) == 'X')

    {

      t.type = ARGUMENT;

      t.type2 = t.type;

      t.priority = PRIOR_ARGUMENT;

      s++;

    }

    else if (isdigit(*s))

    {

      int p = 0;

      char temp[20], *r = temp;

      while (isdigit(*s) || (*s == '.' && !p))

      {

        if (*s == '.') p = 1;

        *r++ = *s++;

      }

      *r = 0;

      t.type = NUMBER;

      t.type2 = t.type;

      t.priority = PRIOR_NUMBER;

      t.value = atof(temp);

    }

    else if (isalpha(*s))

    {

      char temp[20], *r = temp;

      while (isalpha(*s) || isdigit(*s)) *r++ = *s++;

      *r = 0;

      t.type = FUNCTION;

      t.priority = PRIOR_FUNCTION;

      for (unsigned i = 0; i < strlen(temp); i++)

        temp[i] = toupper(temp[i]);

      if (!strcmp(temp, "SQRT"))

        t.type2 = SQRT;

      else if (!strcmp(temp, "SIN"))

        t.type2 = SIN;

      else if (!strcmp(temp, "COS"))

        t.type2 = COS;

      else if (!strcmp(temp, "TAN"))

        t.type2 = TAN;

      else if (!strcmp(temp, "CTAN"))

        t.type2 = CTAN;

      else if (!strcmp(temp, "LOG"))

        t.type2 = LOG;

      else if (!strcmp(temp, "LN"))

        t.type2 = LN;

      else if (!strcmp(temp, "EXP"))

        t.type2 = EXP;

      else if (!strcmp(temp, "ABS"))

        t.type2 = ABS;

      else if (!strcmp(temp, "SIGN"))

        t.type2 = SIGN;

      else if (!strcmp(temp, "PI"))

      {

        t.type = NUMBER;

        t.type2 = t.type;

        t.priority = PRIOR_NUMBER;

        t.value = M_PI;

      }

      else if (!strcmp(temp, "E"))

      {

        t.type = NUMBER;

        t.type2 = t.type;

        t.priority = PRIOR_NUMBER;

        t.value = M_E;

      }

      else

        throw new UnknownFunction(s - p - strlen(temp), temp);

    }

    else

      throw new UnknownSymbol(s - p - 1, *s);

    e.AddToken(t);

  }



  prev_type = 0;



  do

  {

    t = e.GetToken();

    if (t.type2 == LEFT_BRACKET)

    {

      if (prev_type != FUNCTION)

      {

        t.type = FUNCTION;

        t.type2 = BRACKETS;

        t.priority = PRIOR_FUNCTION;

        main_expr.AddToken(t);

      }

      prev_type = 0;

    }

    else

    {

      main_expr.AddToken(t);

      prev_type = t.type;

    }

  } while (!e.End());

}



double StringExpr::GetValue(Expr e, double prev_res)

{

  Token t;

  double res = prev_res;



  while (!e.End())

  {

    t = e.GetToken();

    switch (t.type)

    {

      case NUMBER: res = t.value; break;

      case ARGUMENT: res = arg; break;

      case OPERATOR: res = Operator(t, res, GetValue(e.GetOpArg(t.priority), 0)); break;

      case FUNCTION: res = Function(t, GetValue(e.GetFuncArg(), 0));

    }

  }



  return res;

}



double StringExpr::Operator(Token t, double v1, double v2)

{

  switch (t.type2)

  {

    case ADDITION: return v1 + v2;

    case SUBTRACTION: return v1 - v2;

    case MULTIPLICATION: return v1 * v2;

    case DIVISION: if (!v2 && v1) throw new DivideError(); else return (!v1 && !v2) ? 1 : v1 / v2;

    case POWER: return pow(v1, v2);

  }



  return 0;

}



double StringExpr::Function(Token t, double arg)

{

  switch (t.type2)

  {

    case BRACKETS: return arg;

    case SQRT: if (arg < 0) throw new SqrtError(arg); else return sqrt(arg);

    case SIN: return sin(arg);

    case COS: return cos(arg);

    case TAN: if (arg == M_PI / 2 || arg == -M_PI / 2) throw new TanError(arg); else return tan(arg);

    case CTAN: if (!arg || arg == M_PI) throw new CTanError(arg); else return 1 / tan(arg);

    case LOG: if (arg <= 0) throw new LogError(arg); else return log10(arg);

    case LN: if (arg <= 0) throw new LogError(arg); else return log(arg);

    case EXP: return exp(arg);

    case ABS: return fabs(arg);

    case SIGN: if (!arg) return 0; else return arg < 0 ? -1 : 1;

  }



  return 0;

}



#endif



�2. Текст модуля визуального проектирования эффекта объёмности звучания



2.1. Модуль 3DDoc.h



#if !defined(AFX_3DDOC_H__53DCC720_1227_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_3DDOC_H__53DCC720_1227_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



#include "scene.h"



class C3DDoc : public CDocument

{

protected:

	DECLARE_DYNCREATE(C3DDoc)



public:

	C3DDoc();

	CScene *scene;



public:



	public:

	virtual void Serialize(CArchive& ar);   

	virtual void DeleteContents();

	protected:

	virtual BOOL OnNewDocument();

public:

	virtual ~C3DDoc();

#ifdef _DEBUG

	virtual void AssertValid() const;

	virtual void Dump(CDumpContext& dc) const;

#endif



protected:

	afx_msg void OnSetsizes();

	afx_msg void OnSceneparams();

	DECLARE_MESSAGE_MAP()

};



#endif 



�2.2. Модуль 3DDoc.cpp





#include "stdafx.h"

#include "3DDoc.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



#include "SetSizeDlg.h"

#include "SceneParamsDlg.h"

#include "3DView.h"



IMPLEMENT_DYNCREATE(C3DDoc, CDocument)



C3DDoc::C3DDoc()

{

	scene = NULL;

}



BOOL C3DDoc::OnNewDocument()

{

	if (!CDocument::OnNewDocument())

		return FALSE;



	scene = new CScene(100.0, 100.0);

	scene->AddListener(50.0, 50.0);

	scene->SetGrid(1, 1, true);

	UpdateAllViews(NULL);



	return TRUE;

}



C3DDoc::~C3DDoc()

{

}



BEGIN_MESSAGE_MAP(C3DDoc, CDocument)

		ON_COMMAND(ID_SETSIZES, OnSetsizes)

	ON_COMMAND(ID_SCENEPARAMS, OnSceneparams)

END_MESSAGE_MAP()



#ifdef _DEBUG

void C3DDoc::AssertValid() const

{

	CDocument::AssertValid();

}



void C3DDoc::Dump(CDumpContext& dc) const

{

	CDocument::Dump(dc);

}

#endif 



void C3DDoc::Serialize(CArchive& ar)

{

	if (ar.IsStoring())

	{

		

		scene->SaveAll(ar);

	}

	else

	{

		

		scene = new CScene();

		scene->LoadAll(ar);

	}

}



void C3DDoc::OnSetsizes() 

{

	CSetSizeDlg sizedlg;

	sizedlg.m_HorzSize = scene->GetWidth();

	sizedlg.m_VertSize = scene->GetHeight();

	sizedlg.m_GridX = scene->GetGridX();

	sizedlg.m_GridY = scene->GetGridY();

	sizedlg.m_AlignToGrid = scene->GetAlign();



	if (sizedlg.DoModal() != IDOK) return;



	if (!scene->SetSizes(sizedlg.m_HorzSize, sizedlg.m_VertSize) &&

		!scene->SetGrid(sizedlg.m_GridX, sizedlg.m_GridY, (sizedlg.m_AlignToGrid == 1)))

		return;



	SetModifiedFlag();

	UpdateAllViews(NULL);

}



void C3DDoc::DeleteContents() 

{

	if (scene != NULL)

	{


		POSITION pos = GetFirstViewPosition();

		C3DView *v = (C3DView *)GetNextView(pos);

		delete scene;	

		scene = NULL;

		if (v != NULL) v->scene = NULL;


	}

	CDocument::DeleteContents();

}



void C3DDoc::OnSceneparams() 

{

	CSceneParamsDlg paramdlg;

	SceneProperty *p = scene->GetSceneProperty();



	memcpy(&paramdlg.m_Params, p, sizeof(SceneProperty));

	if (paramdlg.DoModal() != IDOK) return;	

	memcpy(p, &paramdlg.m_Params, sizeof(SceneProperty));



	SetModifiedFlag();

}





BOOL C3DDoc::OnOpenDocument(LPCTSTR lpszPathName) 

{

	if (!CDocument::OnOpenDocument(lpszPathName))

		OnNewDocument();

	return TRUE;

}


�2.3. Модуль 3DEditor.h





#if !defined(AFX_3DEDITOR_H__74CF308D_14B1_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_3DEDITOR_H__74CF308D_14B1_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



#ifndef __AFXWIN_H__

	#error include 'stdafx.h' before including this file for PCH

#endif



#include "resource.h"       



class C3DEditor : public CWinApp

{

public:

	C3DEditor();



	public:

	virtual BOOL InitInstance();

	afx_msg void OnAppAbout();

		

		

	DECLARE_MESSAGE_MAP()

};



#endif 



�2.4. Модуль 3DEditor.cpp





#include "stdafx.h"

#include "3DEditor.h"



#include "MainFrm.h"

#include "3DDoc.h"

#include "3DView.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



BEGIN_MESSAGE_MAP(C3DEditor, CWinApp)

	ON_COMMAND(ID_APP_ABOUT, OnAppAbout)

		

		

	ON_COMMAND(ID_FILE_NEW, CWinApp::OnFileNew)

	ON_COMMAND(ID_FILE_OPEN, CWinApp::OnFileOpen)

END_MESSAGE_MAP()



C3DEditor::C3DEditor()

{

}



C3DEditor theApp;



BOOL C3DEditor::InitInstance()

{

#ifdef _AFXDLL

	Enable3dControls();			

#else

	Enable3dControlsStatic();	

#endif



	SetRegistryKey(_T("МАТИ"));



	LoadStdProfileSettings();  



	CSingleDocTemplate* pDocTemplate;

	pDocTemplate = new CSingleDocTemplate(

		IDR_MAINFRAME,

		RUNTIME_CLASS(C3DDoc),

		RUNTIME_CLASS(CMainFrame),       

		RUNTIME_CLASS(C3DView));

	AddDocTemplate(pDocTemplate);



	CCommandLineInfo cmdInfo;

	ParseCommandLine(cmdInfo);



	if (!ProcessShellCommand(cmdInfo))

		return FALSE;



	m_pMainWnd->ShowWindow(SW_SHOWMAXIMIZED);

	m_pMainWnd->UpdateWindow();



	return TRUE;

}



class CAboutDlg : public CDialog

{

public:

	CAboutDlg();



	enum { IDD = IDD_ABOUTBOX };

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:

		

	DECLARE_MESSAGE_MAP()

};



CAboutDlg::CAboutDlg() : CDialog(CAboutDlg::IDD)

{

}



void CAboutDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

}



BEGIN_MESSAGE_MAP(CAboutDlg, CDialog)

		

END_MESSAGE_MAP()



void C3DEditor::OnAppAbout()

{

	CAboutDlg aboutDlg;

	aboutDlg.DoModal();

}



�2.5. Модуль 3DView.h



#if !defined(AFX_3DVIEW_H__53DCC722_1227_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_3DVIEW_H__53DCC722_1227_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



#include "3DDoc.h"



class C3DView : public CScrollView

{

private:

	CRect rect;

	int m_Mode;

	bool m_Moving;

	int old_x, old_y;

	CScene *scene;

	bool XYToSceneCoord(int x, int y, double &x2, double &y2);

	bool SceneToXYCoord(double x, double y, int &x2, int &y2);

	void UpdateScrollers();

	int m_Scale;

	bool m_Pressed;

	CSceneObject *selected;

	void DrawListener(C3DDoc *pDoc, CDC *dc);

	void UpdateScale();

	CDC *GetDC();

	bool CheckScene(bool MsgIfOk);

protected:

	DECLARE_DYNCREATE(C3DView)



public:

	C3DView();

	C3DDoc* GetDocument();



public:



	protected:

	virtual void OnDraw(CDC* pDC);      

	virtual void OnUpdate(CView* pSender, LPARAM lHint, CObject* pHint);

protected:

	virtual ~C3DView();

#ifdef _DEBUG

	virtual void AssertValid() const;

	virtual void Dump(CDumpContext& dc) const;

#endif



protected:

	afx_msg void OnLButtonDown(UINT nFlags, CPoint point);

	afx_msg void OnLButtonUp(UINT nFlags, CPoint point);

	afx_msg void OnMouseMove(UINT nFlags, CPoint point);

	afx_msg void OnDrawrect();

	afx_msg void OnUpdateDrawrect(CCmdUI* pCmdUI);

	afx_msg void OnMoveobj();

	afx_msg void OnUpdateMoveobj(CCmdUI* pCmdUI);

	afx_msg void OnUpdateSelectobj(CCmdUI* pCmdUI);

	afx_msg void OnSelectobj();

	afx_msg void OnUpdateDelobj(CCmdUI* pCmdUI);

	afx_msg void OnDelobj();

	afx_msg void OnUpdateAddsound(CCmdUI* pCmdUI);

	afx_msg void OnAddsound();

	afx_msg void OnKeyDown(UINT nChar, UINT nRepCnt, UINT nFlags);

	afx_msg void OnRButtonDown(UINT nFlags, CPoint point);

	afx_msg void OnUpdateObjprop(CCmdUI* pCmdUI);

	afx_msg void OnObjprop();

	afx_msg void OnUpdateZoomin(CCmdUI* pCmdUI);

	afx_msg void OnZoomin();

	afx_msg void OnUpdateZoomout(CCmdUI* pCmdUI);

	afx_msg void OnZoomout();

	afx_msg int OnCreate(LPCREATESTRUCT lpCreateStruct);

	afx_msg void OnCheckscene();

	afx_msg void OnCalceffect();

	DECLARE_MESSAGE_MAP()

};



#ifndef _DEBUG  

inline C3DDoc* C3DView::GetDocument()

   { return (C3DDoc*)m_pDocument; }

#endif



#endif 



�2.6. Модуль 3DView.cpp





#include "stdafx.h"

#include "3DView.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



#include "MainFrm.h"

#include "CalcEffectDlg.h"



#define MAX_SCALE	30



IMPLEMENT_DYNCREATE(C3DView, CScrollView)



C3DView::C3DView()

{

	m_Mode = 0;

	m_Scale = MAX_SCALE;

	m_Pressed = false;

	m_Moving = false;

	selected = NULL;

}



C3DView::~C3DView()

{

}



BEGIN_MESSAGE_MAP(C3DView, CScrollView)

	ON_WM_LBUTTONDOWN()

	ON_WM_LBUTTONUP()

	ON_WM_MOUSEMOVE()

	ON_COMMAND(ID_DRAWRECT, OnDrawrect)

	ON_UPDATE_COMMAND_UI(ID_DRAWRECT, OnUpdateDrawrect)

	ON_COMMAND(ID_MOVEOBJ, OnMoveobj)

	ON_UPDATE_COMMAND_UI(ID_MOVEOBJ, OnUpdateMoveobj)

	ON_UPDATE_COMMAND_UI(ID_SELECTOBJ, OnUpdateSelectobj)

	ON_COMMAND(ID_SELECTOBJ, OnSelectobj)

	ON_UPDATE_COMMAND_UI(ID_DELOBJ, OnUpdateDelobj)

	ON_COMMAND(ID_DELOBJ, OnDelobj)

	ON_UPDATE_COMMAND_UI(ID_ADDSOUND, OnUpdateAddsound)

	ON_COMMAND(ID_ADDSOUND, OnAddsound)

	ON_WM_KEYDOWN()

	ON_WM_RBUTTONDOWN()

	ON_UPDATE_COMMAND_UI(ID_OBJPROP, OnUpdateObjprop)

	ON_COMMAND(ID_OBJPROP, OnObjprop)

	ON_UPDATE_COMMAND_UI(ID_ZOOMIN, OnUpdateZoomin)

	ON_COMMAND(ID_ZOOMIN, OnZoomin)

	ON_UPDATE_COMMAND_UI(ID_ZOOMOUT, OnUpdateZoomout)

	ON_COMMAND(ID_ZOOMOUT, OnZoomout)

	ON_WM_CREATE()

	ON_COMMAND(ID_CHECKSCENE, OnCheckscene)

	ON_COMMAND(ID_CALCEFFECT, OnCalceffect)

END_MESSAGE_MAP()



void C3DView::OnDraw(CDC* pDC)

{

	int i;


	if (scene == NULL) return;



	CPen pen(PS_DOT, 1, 0x00A0A0A0);

	pDC->SelectObject(pen);

	int n, m, scale = 1;



	for (i = 0; i < 10; i++)

	{

		n = scale * m_Scale;

		if (n >= 40 && n <= 100) break;

		scale <<= 1;

	}



	n = scene->GetWidth() / scale;

	m = scene->GetHeight() / scale;

	scale *= m_Scale;

	for (i = 1; i <= n; i++)

	{

		pDC->MoveTo(i * scale, 0);

		pDC->LineTo(i * scale, scene->GetHeight() * m_Scale);

	}



	for (i = 1; i <= m; i++)

	{

		pDC->MoveTo(0, i * scale);

		pDC->LineTo(scene->GetWidth() * m_Scale, i * scale);

	}



	scene->DrawScene(pDC, m_Scale);



	pDC->SelectStockObject(BLACK_PEN);

	pDC->MoveTo(0, 0);

	pDC->LineTo(scene->GetWidth() * m_Scale, 0);

	pDC->LineTo(scene->GetWidth() * m_Scale, scene->GetHeight() * m_Scale);

	pDC->LineTo(0, scene->GetHeight() * m_Scale);

	pDC->LineTo(0, 0);

}



#ifdef _DEBUG

void C3DView::AssertValid() const

{

	CView::AssertValid();

}



void C3DView::Dump(CDumpContext& dc) const

{

	CView::Dump(dc);

}



C3DDoc* C3DView::GetDocument() 

{

	ASSERT(m_pDocument->IsKindOf(RUNTIME_CLASS(C3DDoc)));

	return (C3DDoc*)m_pDocument;

}

#endif 



void C3DView::OnLButtonDown(UINT nFlags, CPoint point) 

{

	CSceneObject *old;

	CDC *dc = GetDC();

	m_Pressed = true;

	SetCapture();

	double x, y;

	if (!XYToSceneCoord(point.x, point.y, x, y)) return;

	switch (m_Mode)

	{

		case 0:

			old = selected;

			selected = scene->SelectObject(selected, x, y, m_Scale);

			if (old != selected) 

			{

				if (old) old->Draw(dc, m_Scale);

				if (selected) selected->Draw(dc, m_Scale);

			}

			break;

		case 1:

			old = selected;

			selected = scene->SelectObject(selected, x, y, m_Scale);

			if (selected)

				if (selected->PtInObj(x, y, m_Scale))

				{

					m_Moving = true;

					old_x = point.x;

					old_y = point.y;

				}

			if (old != selected) 

			{

				if (old) old->Draw(dc, m_Scale);

				if (selected) selected->Draw(dc, m_Scale);

			}

			break;

		case 2:

			old_x = point.x;

			old_y = point.y;

			if (selected) selected->Deselect();

			selected = new CRectangle(x, y, scene->GetParams());

			selected->Select();

			scene->AddObject(selected);

			break;

		case 3:

			if (selected) 

			{

				selected->Deselect();

				selected->Draw(dc, m_Scale);

			}

			selected = new CSound(x, y, scene->GetParams());

			selected->Select();

			scene->AddObject(selected);

			selected->Draw(dc, m_Scale);

			GetDocument()->SetModifiedFlag();

	}

	ReleaseDC(dc);

	CView::OnLButtonDown(nFlags, point);

}



void C3DView::OnUpdate(CView* pSender, LPARAM lHint, CObject* pHint) 

{

	if (scene != GetDocument()->scene) selected = NULL;

	scene = GetDocument()->scene;

	UpdateScale();

}



void C3DView::OnLButtonUp(UINT nFlags, CPoint point) 

{

	CRectangle *r;

	m_Pressed = false;

	switch (m_Mode)

	{

		case 1: 

			if (selected)

			{

				GetDocument()->SetModifiedFlag();

				selected->EndMove();

				if (old_x != point.x || old_y != point.y) 

					InvalidateRect(NULL);

			}

			break;

		case 2:

			if (selected) 

			{

				r = (CRectangle *)selected;

				if (!r->GetWidth() || !r->GetHeight())

				{

					scene->DeleteObject(r);

					selected = NULL;

					InvalidateRect(NULL);

				}

				else

				{

					selected->EndMove();

					GetDocument()->SetModifiedFlag();

				}

			}

	}

	m_Moving = false;

	ReleaseCapture();

	CScrollView::OnLButtonUp(nFlags, point);

}



void C3DView::OnMouseMove(UINT nFlags, CPoint point) 

{

	CRect r;

	double x, y, x2, y2;

	CMainFrame *wnd = (CMainFrame *)GetParent();

	if (XYToSceneCoord(point.x, point.y, x, y))

	{

		char s[32];

		sprintf(s, "x = %02.01f, y = %02.01f", x, y);

		wnd->m_wndStatusBar.SetPaneText(1, s);

	}

	else

		wnd->m_wndStatusBar.SetPaneText(1, "");



	if (!m_Pressed) return;

	XYToSceneCoord(old_x, old_y, x2, y2);



	switch (m_Mode)

	{

		case 1:

			if (selected && m_Moving)

			{

				selected->MoveBy(x - x2, y - y2);

				old_x = point.x;

				old_y = point.y;

				InvalidateRect(NULL);

			}

			break;

		case 2:

			((CRectangle *)selected)->SetPoints(x2, y2, x, y);

			InvalidateRect(NULL);

	}



	CScrollView::OnMouseMove(nFlags, point);

}



bool C3DView::XYToSceneCoord(int x, int y, double &x2, double &y2)

{

	C3DDoc *pDoc = GetDocument();

	x2 = x + GetScrollPos(SB_HORZ);

	y2 = y + GetScrollPos(SB_VERT);

	x2 /= m_Scale;

	y2 /= m_Scale;

	if (x2 > scene->GetWidth() || y2 > scene->GetHeight()) return false;

	return true;

}



bool C3DView::SceneToXYCoord(double x, double y, int &x2, int &y2)

{

	CRect r;

	GetClientRect(&r);

	x2 = int(x * m_Scale);

	y2 = int(y * m_Scale);

	x2 -= GetScrollPos(SB_HORZ);

	y2 -= GetScrollPos(SB_VERT);

	if (x2 < 0 || x2 > r.Width() || 

		y2 < 0 || y2 > r.Height()) return false;

	return true;

}



void C3DView::UpdateScrollers()

{

	CSize sizeTotal(scene->GetWidth() * m_Scale, scene->GetHeight() * m_Scale);

	CSize sizePage(sizeTotal.cx >> 3, sizeTotal.cy >> 3);

	CSize sizeLine(m_Scale >> 2, m_Scale >> 2);

	SetScrollSizes(MM_TEXT, sizeTotal, sizePage, sizeLine);

	SetScrollPos(SB_HORZ, 0, FALSE);

	SetScrollPos(SB_VERT, 0, TRUE);

}



void C3DView::OnDrawrect() 

{

	m_Mode = 2;

}



void C3DView::OnUpdateDrawrect(CCmdUI* pCmdUI) 

{

	pCmdUI->SetCheck(m_Mode == 2);

}



void C3DView::OnMoveobj() 

{

	m_Mode = 1;	

}



void C3DView::OnUpdateMoveobj(CCmdUI* pCmdUI) 

{

	pCmdUI->SetCheck(m_Mode == 1);	

}



void C3DView::OnUpdateSelectobj(CCmdUI* pCmdUI) 

{

	pCmdUI->SetCheck(m_Mode == 0);		

}



void C3DView::OnSelectobj() 

{

	m_Mode = 0;		

}



void C3DView::OnUpdateDelobj(CCmdUI* pCmdUI) 

{

	bool enable = false;

	if (selected)

		if (selected->GetType() != TYPE_LISTENER)

			enable = true;

	pCmdUI->Enable(enable);

}



void C3DView::OnDelobj() 

{

	if (selected)

		if (selected->GetType() != TYPE_LISTENER)

			if (MessageBox("Удалить выделенный объект?", "Предупреждение", MB_YESNO | MB_ICONEXCLAMATION) == IDYES)

			{

				scene->DeleteObject(selected);

				InvalidateRect(NULL);

				selected = NULL;

				GetDocument()->SetModifiedFlag();

			}

}



void C3DView::OnUpdateAddsound(CCmdUI* pCmdUI) 

{

	pCmdUI->SetCheck(m_Mode == 3);	

}



void C3DView::OnAddsound() 

{

	m_Mode = 3;

}



void C3DView::OnKeyDown(UINT nChar, UINT nRepCnt, UINT nFlags) 

{

	CSceneObject *old;

	CDC *dc = GetDC();

	switch (nChar)

	{

		case VK_UP:

			OnVScroll(SB_LINEUP, 0, NULL);

			break;

		case VK_DOWN:

			OnVScroll(SB_LINEDOWN, 0, NULL);

			break;

		case VK_LEFT:

			OnHScroll(SB_LINELEFT, 0, NULL);

			break;

		case VK_RIGHT:

			OnHScroll(SB_LINERIGHT, 0, NULL);

			break;

		case 0x09:

			old = selected;

			selected = scene->SelectNext(selected);

			if (old != selected) 

			{

				if (old) old->Draw(dc, m_Scale);

				if (selected) selected->Draw(dc, m_Scale);

			}

			break;

	}

	ReleaseDC(dc);

	CScrollView::OnKeyDown(nChar, nRepCnt, nFlags);

}



void C3DView::OnRButtonDown(UINT nFlags, CPoint point) 

{

	CMenu menu;

	menu.LoadMenu(IDR_MAINFRAME);

	CMenu *popup = menu.GetSubMenu(3);

	ClientToScreen(&point);

	popup->TrackPopupMenu(TPM_LEFTALIGN | TPM_RIGHTBUTTON,

		point.x, point.y, GetParent());

	CScrollView::OnRButtonDown(nFlags, point);

}



void C3DView::OnUpdateObjprop(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(selected != NULL);	

}



void C3DView::OnObjprop() 

{

	if (selected) selected->PropertyDlg(this);	

}



void C3DView::OnUpdateZoomin(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(m_Scale < MAX_SCALE);	

}



void C3DView::OnZoomin() 

{

	m_Scale++;	

	UpdateScale();

}



void C3DView::OnUpdateZoomout(CCmdUI* pCmdUI) 

{

	pCmdUI->Enable(m_Scale > 1);

}



void C3DView::OnZoomout() 

{

	m_Scale--;

	UpdateScale();

}



void C3DView::UpdateScale()

{

	CMainFrame *wnd = (CMainFrame *)AfxGetMainWnd();

	char s[20];

	sprintf(s, "Масштаб 1:%.04g", 30.0 / m_Scale);

	if (wnd) wnd->m_wndStatusBar.SetPaneText(2, s);

	UpdateScrollers();

	InvalidateRect(NULL);

}



CDC *C3DView::GetDC()

{

	CDC *dc = CWnd::GetDC();

	dc->SetMapMode(MM_TEXT);

	dc->SetViewportOrg(-GetScrollPos(SB_HORZ), -GetScrollPos(SB_VERT));

	return dc;

}



int C3DView::OnCreate(LPCREATESTRUCT lpCreateStruct) 

{

	if (CScrollView::OnCreate(lpCreateStruct) == -1)

		return -1;

	SetClassLong(m_hWnd, GCL_HBRBACKGROUND, (long)GetStockObject(WHITE_BRUSH));

	return 0;

}



bool C3DView::CheckScene(bool MsgIfOk)

{

	char msg[100];

	if (!scene->CheckScene(msg))

	{

		MessageBox(msg, "Ошибка", MB_OK | MB_ICONEXCLAMATION);

		return false;

	}

	else if (MsgIfOk)

		MessageBox("Сцена не содержит ошибок");

	return true;

}



void C3DView::OnCheckscene() 

{

	CheckScene(true);

}



void C3DView::OnCalceffect() 

{

	if (!CheckScene(false)) return;

	CCalcEffectDlg dlg;		

	dlg.m_Scene = scene;

	dlg.DoModal();

}



�2.7. Модуль CalcEffectDlg.h



#if !defined(AFX_CALCEFFECTDLG_H__30FF9E81_1560_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_CALCEFFECTDLG_H__30FF9E81_1560_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



#include "scene.h"



class CCalcEffectDlg : public CDialog

{



public:

	CCalcEffectDlg(CWnd* pParent = NULL);   



	CScene *m_Scene;



	enum { IDD = IDD_CALCEFFECT };

	CButton	m_Save;

	CProgressCtrl	m_Progress;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



	virtual BOOL OnInitDialog();

	afx_msg void OnCalculate();

	afx_msg void OnSave();

	DECLARE_MESSAGE_MAP()

};



#endif 



�2.8. Модуль CalcEffectDlg.cpp





#include "stdafx.h"

#include "3deditor.h"

#include "CalcEffectDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CCalcEffectDlg::CCalcEffectDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CCalcEffectDlg::IDD, pParent)

{

		

}



void CCalcEffectDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_Control(pDX, IDC_SAVE, m_Save);

	DDX_Control(pDX, IDC_PROGRESS, m_Progress);

}



BEGIN_MESSAGE_MAP(CCalcEffectDlg, CDialog)

	ON_BN_CLICKED(IDC_CALCULATE, OnCalculate)

	ON_BN_CLICKED(IDC_SAVE, OnSave)

END_MESSAGE_MAP()



BOOL CCalcEffectDlg::OnInitDialog() 

{

	CDialog::OnInitDialog();

	m_Save.EnableWindow(false);

	m_Progress.SetRange(0, 100);

	m_Progress.SetPos(0);

	return TRUE;  

	              

}



void CCalcEffectDlg::OnCalculate() 

{

	m_Scene->CalcEffect(&m_Progress/*m_DC*/);

	m_Save.EnableWindow();	

	m_Progress.SetPos(0);

}



void CCalcEffectDlg::OnSave() 

{

	CFileDialog s(false, "e3d", NULL, OFN_HIDEREADONLY | OFN_OVERWRITEPROMPT,

		"Файлы 3D эффектов (*.e3d)|*.e3d|Все файлы (*.*)|*.*||",

		this);



	if (s.DoModal() != IDOK) return;



	CFile f(s.GetPathName(), CFile::modeCreate | CFile::modeWrite);

	CArchive ar(&f, CArchive::store);



	m_Scene->SaveEffect(ar);

	ar.Close();

	f.Close();

}



�2.9. Модуль MainFrm.h





#if !defined(AFX_MAINFRM_H__74CF3091_14B1_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_MAINFRM_H__74CF3091_14B1_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



class CMainFrame : public CFrameWnd

{

protected: 

	CMainFrame();

	DECLARE_DYNCREATE(CMainFrame)



public:



public:

	CStatusBar  m_wndStatusBar;



	virtual BOOL PreCreateWindow(CREATESTRUCT& cs);

public:

	virtual ~CMainFrame();

#ifdef _DEBUG

	virtual void AssertValid() const;

	virtual void Dump(CDumpContext& dc) const;

#endif



protected:  

	CToolBar    m_wndToolBar;

	CToolBar    m_wndSceneToolBar;



protected:

	afx_msg int OnCreate(LPCREATESTRUCT lpCreateStruct);

	afx_msg void OnUpdateViewScene(CCmdUI* pCmdUI);

	afx_msg void OnViewScene();

	DECLARE_MESSAGE_MAP()

};



#endif 



�2.10. Модуль MainFrm.cpp





#include "stdafx.h"

#include "3DEditor.h"



#include "MainFrm.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



IMPLEMENT_DYNCREATE(CMainFrame, CFrameWnd)



BEGIN_MESSAGE_MAP(CMainFrame, CFrameWnd)

	ON_WM_CREATE()

	ON_UPDATE_COMMAND_UI(ID_VIEW_SCENE, OnUpdateViewScene)

	ON_COMMAND(ID_VIEW_SCENE, OnViewScene)

END_MESSAGE_MAP()



static UINT indicators[] =

{

	ID_SEPARATOR,           

	ID_SEPARATOR,           

	ID_SEPARATOR,           

};



CMainFrame::CMainFrame()

{

}



CMainFrame::~CMainFrame()

{

}



int CMainFrame::OnCreate(LPCREATESTRUCT lpCreateStruct)

{

	if (CFrameWnd::OnCreate(lpCreateStruct) == -1)

		return -1;

	if (!m_wndToolBar.CreateEx(this, TBSTYLE_FLAT, WS_CHILD | WS_VISIBLE | CBRS_TOP

		| CBRS_GRIPPER | CBRS_TOOLTIPS | CBRS_FLYBY | CBRS_SIZE_DYNAMIC) ||

		!m_wndToolBar.LoadToolBar(IDR_MAINFRAME))

	{

		TRACE0("Failed to create toolbar\n");

		return -1;      

	}



	if (!m_wndSceneToolBar.CreateEx(this, TBSTYLE_FLAT, WS_CHILD | WS_VISIBLE | CBRS_BOTTOM

		| CBRS_GRIPPER | CBRS_TOOLTIPS | CBRS_FLYBY | CBRS_SIZE_DYNAMIC) ||

		!m_wndSceneToolBar.LoadToolBar(IDR_SCENEBUTTONS))

	{

		TRACE0("Failed to create toolbar\n");

		return -1;      

	}



	if (!m_wndStatusBar.Create(this) ||

		!m_wndStatusBar.SetIndicators(indicators,

		  sizeof(indicators)/sizeof(UINT)))

	{

		TRACE0("Failed to create status bar\n");

		return -1;      

	}

	m_wndStatusBar.SetPaneInfo(1, ID_SEPARATOR, SBPS_NORMAL, 100);

	m_wndStatusBar.SetPaneInfo(2, ID_SEPARATOR, SBPS_NORMAL, 100);



	m_wndToolBar.SetWindowText(_T("Основная"));

	m_wndSceneToolBar.SetWindowText(_T("Сцена"));

	m_wndSceneToolBar.EnableDocking(CBRS_ALIGN_ANY);

	m_wndToolBar.EnableDocking(CBRS_ALIGN_ANY);

	EnableDocking(CBRS_ALIGN_ANY);

	DockControlBar(&m_wndToolBar);

	DockControlBar(&m_wndSceneToolBar);



	CenterWindow();



	return 0;

}



BOOL CMainFrame::PreCreateWindow(CREATESTRUCT& cs)

{

	if( !CFrameWnd::PreCreateWindow(cs) )

		return FALSE;

	return TRUE;

}



#ifdef _DEBUG

void CMainFrame::AssertValid() const

{

	CFrameWnd::AssertValid();

}



void CMainFrame::Dump(CDumpContext& dc) const

{

	CFrameWnd::Dump(dc);

}



#endif 



void CMainFrame::OnUpdateViewScene(CCmdUI* pCmdUI) 

{

    pCmdUI->SetCheck((m_wndSceneToolBar.GetStyle() & WS_VISIBLE) != 0);	

}



void CMainFrame::OnViewScene() 

{

	ShowControlBar(&m_wndSceneToolBar, (m_wndSceneToolBar.GetStyle() & WS_VISIBLE) == 0, FALSE);

	RecalcLayout();	

}



�2.11. Модуль RectDlg.h



#if !defined(AFX_RECTDLG_H__74CF3083_14B1_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_RECTDLG_H__74CF3083_14B1_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



#include "Resource.h"



class CRectDlg : public CDialog

{



public:

	CRectDlg(CWnd* pParent = NULL);   



	enum { IDD = IDD_RECTDLG };

	double	m_AbsorbCoef;

	double	m_ScepCoef;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



		

	DECLARE_MESSAGE_MAP()

};



#endif 



�2.12. Модуль rectDlg.cpp





#include "stdafx.h"

#include "RectDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CRectDlg::CRectDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CRectDlg::IDD, pParent)

{

	m_AbsorbCoef = 0.0;

	m_ScepCoef = 0.0;

}



void CRectDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_Text(pDX, IDC_ABCOEF, m_AbsorbCoef);

	DDV_MinMaxDouble(pDX, m_AbsorbCoef, 0., 1.7e+308);

	DDX_Text(pDX, IDC_SPECCOEF, m_ScepCoef);

	DDV_MinMaxDouble(pDX, m_ScepCoef, 0., 100.);

}



BEGIN_MESSAGE_MAP(CRectDlg, CDialog)

		

END_MESSAGE_MAP()



�2.13. Модуль Scene.h



#ifndef _SCENE_H_

#define _SCENE_H_



#include <math.h>

#include "stdafx.h"

#include "RectDlg.h"

#include "SoundSrcDlg.h"

#include "vector.h"

#include "ray.h"



#define TYPE_LISTENER	1

#define TYPE_RECTANGLE	2

#define TYPE_SOUND		3



#define LISTENER_R		10

#define SOUND_R			17



#define SEL_COLOR		RGB(0xFF, 0, 0)

#define NORM_COLOR		RGB(0, 0, 0)



#define THRESHOLD		0.001

#define SOUND_SPEED		300.0



#define M_PI			3.14159265358979323846



struct SceneParams {

	double max_x;

	double max_y;

	double grid_x;

	double grid_y;

	bool use_grid;

};



struct SceneProperty {

	double AbLimit;

	double AmpLimit;

	double GroupSize;

	bool IgnoreAb;

	bool IgnoreSpec;

	bool Normalize;

	int NumRays;

	double SceneAb;

	double TimeLimit;

};



struct RayParams {

	double time;

	double amp;

	RayParams *next;

	RayParams()

	{

		time = amp = 0.0;

		next = NULL;

	}

	RayParams(double t, double a)

	{

		time = t;

		amp = a;

		next = NULL;

	}

	~RayParams()

	{

		if (next) delete next;

	}

};



class CSceneObject {

protected:

	double x, y, x_, y_;

	bool moving, selected;

	SceneParams *p;

	COLORREF color;

public:

	CSceneObject()

	{ 

		moving = false;

		Deselect();

	}

	CSceneObject(SceneParams *params)

	{

		moving = false;

		Deselect();

		p = params;

	}

	~CSceneObject() { }

	CSceneObject(double x, double y, SceneParams *p)

	{

		CSceneObject::x = x;

		CSceneObject::y = y;

		CSceneObject::p = p;

		moving = false;

		Deselect();

	}

	virtual bool Intersect(Ray ray, double &dist) { return false; }

	Vector GetOrigin()

	{

		return Vector(x, y);

	}

	void Select()

	{

		selected = true;

		color = SEL_COLOR;

	}

	void Deselect()

	{

		selected = false;

		color = NORM_COLOR;

	}

	virtual void PropertyDlg(CWnd *parent) = 0;

	virtual void MoveTo(double x2, double y2)

	{

		x = x2;

		y = y2;

		AlignToGrid(x, y);

		CheckPosition(x, y);

	}

	virtual void MoveBy(double cx, double cy)

	{

		moving = true;

		x += cx;

		y += cy;

		CheckPosition(x, y);

	}

	virtual void EndMove()

	{

		AlignToGrid(x, y);

		moving = false;

	}

	void AlignToGrid(double &x, double &y)

	{

		if (p->use_grid)

		{

			double x1, y1, gx = p->grid_x, gy = p->grid_y;

			x1 = floor(x / gx) * gx;

			y1 = floor(y / gy) * gy;

			if (x - x1 > 0.5 * gx) x = x1 + gx;

			else x = x1;

			if (y - y1 > 0.5 * gy) y = y1 + gy;

			else y = y1;

		}

	}

	virtual void CheckPosition(double &x, double &y)

	{

		if (x < 0) x = 0;

		if (y < 0) y = 0;

		if (x > p->max_x) x = p->max_x;

		if (y > p->max_y) y = p->max_y;

	}

	virtual double GetDistance(double x2, double y2)

	{

		return sqrt((x - x2) * (x - x2) + (y - y2) * (y - y2));

	}

	virtual int GetType() = 0;

	virtual bool PtInObj(double x, double y, double scale) = 0;

	virtual void Draw(CDC *dc, double scale)

	{

		x_ = x;

		y_ = y;

		if (moving) AlignToGrid(x_, y_);

	}

	virtual void Save(CArchive &ar)

	{

		ar.Write(&x, sizeof(double));

		ar.Write(&y, sizeof(double));

	}

	virtual void Load(CArchive &ar)

	{

		ar.Read(&x, sizeof(double));

		ar.Read(&y, sizeof(double));

	}

};



class CListener: public CSceneObject {

public:

	CListener(SceneParams *p): CSceneObject(p) { }

	CListener(double x, double y, SceneParams *p)

		:CSceneObject(x, y, p) { }

	int GetType() { return TYPE_LISTENER; }

	bool PtInObj(double x, double y, double scale)

	{

		if (GetDistance(x, y) < LISTENER_R / scale) return true;

		return false;

	}

	void PropertyDlg(CWnd *parent)

	{

		parent->MessageBox("Объект не имеет особых свойств");

	}

	void Draw(CDC *dc, double scale)

	{

		CSceneObject::Draw(dc, scale);

		int x = int(this->x_ * scale);

		int y = int(this->y_ * scale);

		int r = LISTENER_R;



		CPen pen(PS_SOLID, 2, color);

		dc->SelectObject(pen);

		dc->SelectStockObject(WHITE_BRUSH);

		dc->Ellipse(x - r, y - r, x + r, y + r);

		dc->SelectStockObject(BLACK_PEN);

	}

};



class CSound: public CSceneObject {

	double power;

public:

	CSound(SceneParams *p): CSceneObject(p) { }

	CSound(double x, double y, SceneParams *p)

		:CSceneObject(x, y, p) 

	{

		power = 1.0;

	}

	int GetType() { return TYPE_SOUND; }

	bool PtInObj(double x, double y, double scale)

	{

		if (GetDistance(x, y) < SOUND_R / scale) return true;

		return false;

	}

	void PropertyDlg(CWnd *parent)

	{

		CSoundSrcDlg d;

		d.m_Power = power * 100;

		if (d.DoModal() != IDOK) return;

		power = d.m_Power * 0.01;

	}

	void Draw(CDC *dc, double scale)

	{

		CSceneObject::Draw(dc, scale);

		int x = int(this->x_ * scale);

		int y = int(this->y_ * scale);



		CPen pen(PS_SOLID, 2, color);

		dc->SelectObject(pen);

		dc->MoveTo(x - 7, y - 7);

		dc->LineTo(x - 7, y + 7);

		dc->LineTo(x + 7, y + 7);

		dc->LineTo(x + 17, y + 17);

		dc->LineTo(x + 17, y - 17);

		dc->LineTo(x + 7, y - 7);

		dc->LineTo(x - 7, y - 7);

		dc->MoveTo(x + 7, y - 7);

		dc->LineTo(x + 7, y + 7);

		dc->SelectStockObject(BLACK_PEN);

	}

	void Save(CArchive &ar)

	{

		CSceneObject::Save(ar);

		ar.Write(&power, sizeof(double));

	}

	void Load(CArchive &ar)

	{

		CSceneObject::Load(ar);

		ar.Read(&power, sizeof(double));

	}

	double GetPower() { return power; }

};



class CRectangle: public CSceneObject {

	double w, h;

	double ac, sc;

public:

	CRectangle(SceneParams *p): CSceneObject(p) { }

	CRectangle(double x, double y, SceneParams *p)

		:CSceneObject(x, y, p)

	{

		w = h = 0.0;

		ac = 1.7E+308;

		sc = 0.0;

	}

	CRectangle(double x, double y, double w, double h, SceneParams *p)

		:CSceneObject(x, y, p)

	{

		CRectangle::w = w;

		CRectangle::h = h;

		ac = 1.7E+308;

		sc = 0.0;

	}

	bool HIntersect(double y, Ray ray, double &dist)

	{

		if (!ray.dir.y) return false;

		if (ray.dir.y > 0 && ray.org.y > y) return false;

		if (ray.dir.y < 0 && ray.org.y < y) return false;

		Vector p;

		dist = fabs((ray.org.y - y) / ray.dir.y);

		p = ray.Point(dist);

		if (p.x < x || p.x > x + w) return false;

		return true;

	}

	bool VIntersect(double x, Ray ray, double &dist)

	{

		if (!ray.dir.x) return false;

		if (ray.dir.x > 0 && ray.org.x > x) return false;

		if (ray.dir.x < 0 && ray.org.x < x) return false;

		Vector p;

		dist = fabs((ray.org.x - x) / ray.dir.x);

		p = ray.Point(dist);

		if (p.y < y || p.y > y + h) return false;

		return true;

	}

	virtual bool Intersect(Ray ray, double &dist)

	{

		double d[4], min = 1.7e+308;

		bool b[4], res = false;

		b[0] = HIntersect(y, ray, d[0]);

		b[1] = HIntersect(y + h, ray, d[1]);

		b[2] = VIntersect(x, ray, d[2]);

		b[3] = VIntersect(x + w, ray, d[3]);

		for (int i = 0; i < 4; i++)

		{

			res |= b[i];

			if (b[i] && d[i] < min) min = d[i];

		}

		dist = min;

		return res;

	}

	Vector GetNormal(Vector point)

	{

		if (point.x == x) return Vector(-1.0, 0.0);

		if (point.x == x + w) return Vector(1.0, 0.0);

		if (point.y == y) return Vector(0.0, -1.0);

		if (point.y == y + h) return Vector(0.0, 1.0);

		return Vector(0.0);

	}

	int GetType() { return TYPE_RECTANGLE; }

	void PropertyDlg(CWnd *parent)

	{

		CRectDlg d;

		d.m_AbsorbCoef = ac;

		d.m_ScepCoef = sc * 100;

		if (d.DoModal() != IDOK) return;

		ac = d.m_AbsorbCoef;

		sc = d.m_ScepCoef * 0.01;

	}

	void EndMove()

	{

		CSceneObject::EndMove();

		AlignToGrid(w, h);

	}

	void SetPoints(double x1, double y1, double x2, double y2)

	{

		CheckPosition(x2, y2);

		AlignToGrid(x1, y1);

		AlignToGrid(x2, y2);

		if (x2 < x1)

		{

			w = x1 - x2;

			x = x2;

		}

		else

		{

			w = x2 - x1;

			x = x1;

		}

		if (y2 < y1)

		{

			h = y1 - y2;

			y = y2;

		}

		else

		{

			h = y2 - y1;

			y = y1;

		}

	}

	bool PtInObj(double x_, double y_, double)

	{

		if (x_ >= x && x_ < x + w &&

			y_ >= y && y_ < y + h) return true;

		return false;

	}

	void MoveBy(double cx, double cy)

	{

		CSceneObject::MoveBy(cx, cy);

		if (x < 0) x = 0;

		if (y < 0) y = 0;

		if (x + w > p->max_x) x = p->max_x - w;

		if (y + h > p->max_y) y = p->max_y - h;

	}

	void Draw(CDC *dc, double scale)

	{

		CSceneObject::Draw(dc, scale);

		CPen pen(PS_SOLID, 2, color);

		dc->SelectObject(pen);

		int x_1 = int(x_ * scale);

		int x_2 = int((x_ + w) * scale);

		int y_1 = int(y_ * scale);

		int y_2 = int((y_ + h) * scale);

		dc->MoveTo(x_1, y_1);

		dc->LineTo(x_2, y_1);

		dc->LineTo(x_2, y_2);

		dc->LineTo(x_1, y_2);

		dc->LineTo(x_1, y_1);

		dc->SelectStockObject(BLACK_PEN);

	}

	void Save(CArchive &ar)

	{

		CSceneObject::Save(ar);

		ar.Write(&w, sizeof(double));

		ar.Write(&h, sizeof(double));

		ar.Write(&ac, sizeof(double));

		ar.Write(&sc, sizeof(double));

	}

	void Load(CArchive &ar)

	{

		CSceneObject::Load(ar);

		ar.Read(&w, sizeof(double));

		ar.Read(&h, sizeof(double));

		ar.Read(&ac, sizeof(double));

		ar.Read(&sc, sizeof(double));

	}

	double GetWidth() { return w; }

	double GetHeight() { return h; }

	double GetAC() { return ac; }

	double GetSC() { return sc; }

};



struct ObjList {

	CSceneObject *obj;

	ObjList *next, *prev;

};



class CObjList {

	ObjList *beg, *end;

public:

	CObjList()

	{

		beg = NULL;

		end = NULL;

	}

	~CObjList()

	{

		ClearList();

	}

	void AddObject(CSceneObject *obj)

	{

		ObjList *l = new ObjList;



		l->obj = obj;

		l->next = NULL;



		if (!beg)

		{

			beg = l;

			l->prev = NULL;

		}

		else

		{

			end->next = l;

			l->prev = end;

		}

		end = l;

	}

	void ClearList()

	{

		ObjList *l = beg;



		while (l)

		{

			beg = beg->next;

			delete l->obj;

			delete l;

			l = beg;

		}



		beg = end = NULL;

	}

	void DrawAll(CDC *dc, double scale)

	{

		ObjList *l = beg;



		while (l)

		{

			l->obj->Draw(dc, scale);

			l = l->next;

		}

	}

	void DeleteObject(CSceneObject *obj)

	{

		ObjList *l = beg;



		while (l)

		{

			if (l->obj == obj)

			{

				if (l == beg)

				{

					beg = l->next;

					beg->prev = NULL;

				}

				else

				if (l == end)

				{

					end = l->prev;

					end->next = NULL;

				}

				else

				{

					l->prev->next = l->next;

					l->next->prev = l->prev;

				}

				delete l->obj;

				delete l;

				return;

			}

			l = l->next;

		}

	}

	CSceneObject *SelectObject(CSceneObject *prev, double x, double y, double scale)

	{

		ObjList *l = beg;

		

		if (prev)

		while (l)

		{

			if (l->obj == prev)

			{

				l = l->next;

				break;

			}

			l = l->next;

		}



		if (!l) l = beg;



		while (l)

		{

			if (l->obj->PtInObj(x, y, scale))

				return l->obj;

			else if (l->obj == prev) return NULL;

			l = l->next;

			if (!l && prev) l = beg;

		}



		return NULL;

	}

	CSceneObject *SelectNext(CSceneObject *prev)

	{

		ObjList *l = beg;



		if (!prev) return beg->obj;

		if (prev == end->obj) return beg->obj;



		while (l)

		{

			if (l->obj == prev) return l->next->obj;

			l = l->next;

		}



		return NULL;

	}

	CSceneObject *GetObject(int count)

	{

		ObjList *l = beg;

		int i = 0;



		while (l)

		{

			if (count == i) return l->obj;

			l = l->next;

			i++;

		}



		return NULL;

	}

	int GetNumObjects()

	{

		ObjList *l = beg;

		int i = 0;



		while (l)

		{

			l = l->next;

			i++;

		}



		return i;

	}

	CSceneObject *Intersect(Ray ray, CSceneObject *ignore, double &dist)

	{

		ObjList *l = beg;

		double d;

		dist = 1.7e+308;

		CSceneObject *obj = NULL;



		while (l)

		{

			if (l->obj != ignore)

				if (l->obj->Intersect(ray, d))

					if (d < dist) 

					{

						dist = d;

						obj = l->obj;

					}

			l = l->next;

		}



		return obj;

	}

};



struct SoundList {

	double as;

	double power;

	SoundList *next;

	~SoundList()

	{

		if (next) delete next;

	}

};



struct TreeNode {

	double ab;

	double ac;

	double c1;

	double c2;

	double dist;

	double amp;

	SoundList *s;

	TreeNode *b;

	TreeNode *c;

	TreeNode *prev;

	~TreeNode()

	{

		if (b) delete b;

		if (c) delete c;

		if (s) delete s;

	}

};



class CTracer {



	CProgressCtrl *progress;

	CObjList *obj_list;

	RayParams *r_beg, *r_end;

	double *group;

	SceneProperty *sp;

	double max_dist, min_amp;

	int N;

	void Trace(Ray ray, CRectangle *cur_obj, TreeNode *cur_node)

	{

		CRectangle *obj;

		TreeNode *node, *prev = cur_node->prev;

		double d, c, dist, amp;

		Ray ray1 = ray;

		Vector n, point;

		if (prev)

		{

			cur_node->dist = prev->dist;

			cur_node->amp = prev->amp;

			if (prev->b == cur_node)

			{

				dist = prev->ab;

				amp = prev->c1;

			}

			else

			{

				dist = prev->ac;

				amp = prev->c2;

			}

			cur_node->dist += dist;

			cur_node->amp *= amp;

		}

		else

		{

			cur_node->dist = 0;

			cur_node->amp = 1.0;

		}

		point = ray.Point(dist);

		ray1.org = point;



		if (!sp->IgnoreSpec)

			cur_node->s = CreateSoundList(cur_node, point);

		else

		{

			cur_node->s = NULL;

		}

		if (cur_node->dist > max_dist || cur_node->amp < min_amp)

		{

			cur_node->b = NULL;

			cur_node->c = NULL;

			return;

		}

		n = cur_obj->GetNormal(point);

		if (cur_obj->GetAC() < sp->AbLimit && !sp->IgnoreAb)

		{

			if ((obj = trace2(ray1, cur_obj, d, c)) != NULL)

			{

				node = new TreeNode;

				node->prev = cur_node;

				cur_node->c = node;

				cur_node->c2 = c;

				cur_node->ac = d;



				Trace(ray1, obj, node);

			}

			else

				cur_node->c = NULL;

		}

		else

			cur_node->c = NULL;

		ray1.dir = ray.dir - n * (2 * (ray.dir & n));

		if (cur_obj->GetSC() && !sp->IgnoreSpec)

		{

			if ((obj = trace1(ray1, cur_obj, d, c)) != NULL)

			{

				if ((obj->GetNormal(ray1.Point(d)) & -ray1.dir) < 1 - THRESHOLD)

				{

					node = new TreeNode;

					node->prev = cur_node;

					cur_node->b = node;

					cur_node->c1 = c * cur_obj->GetSC();

					cur_node->ab = d;



					Trace(ray1, obj, node);

				}

				else

					cur_node->b = NULL;

			}

			else

				cur_node->b = NULL;

		}

		else

			cur_node->b = NULL;

	}

	CRectangle *trace1(Ray ray, CRectangle *ignore, double &d, double &c)

	{

		CSceneObject *obj = obj_list->Intersect(ray, ignore, d);

		c = exp(d * sp->SceneAb);

		return (CRectangle *)obj;

	}

	CRectangle *trace2(Ray ray, CRectangle *cur_obj, double &d, double &c)

	{

		double d1, d2, d3;

		ray.org += ray.dir * THRESHOLD;

		cur_obj->Intersect(ray, d1);

		ray.org += ray.dir * d1;

		CRectangle *obj = trace1(ray, cur_obj, d2, c);

		d3 = d2;

		while (obj && d3 < THRESHOLD)

		{

			ray.org += ray.dir * (THRESHOLD + d3);

			obj = trace1(ray, cur_obj, d3, c);

			d2 += d3 + THRESHOLD;

		}

		d = d1 + d3 + THRESHOLD;

		c *= exp(-d1 * cur_obj->GetAC());

		return (CRectangle *)obj;

	}

	SoundList *CreateSoundList(TreeNode *node, Vector point)

	{

		SoundList *cur, *beg = NULL, *end = NULL;

		CSceneObject *obj;

		CRectangle *o;

		int i = 0;

		node->s = NULL;

		double d, c;

		Vector v;

		Ray r;



		while ((obj = obj_list->GetObject(i++)) != NULL)

		{

			if (obj->GetType() == TYPE_SOUND)

			{

				CSound *s = ((CSound *)obj);

				v = point - s->GetOrigin();

				r.org = s->GetOrigin();

				r.dir = v / !v;

				o = trace1(r, NULL, d, c);

				if (!o || fabs(d - !v) < THRESHOLD)

				{



					cur = new SoundList;

					cur->next = NULL;

					cur->power = s->GetPower();

					if (o) 

					{

						cur->power *= -r.dir & o->GetNormal(point);

						cur->power *= o->GetSC();

					}

					cur->as = !(point - s->GetOrigin());

					cur->power *= exp(-cur->as * sp->SceneAb);

					if (!beg)

						beg = cur;

					else

						end->next = cur;

					end = cur;

				}

			}

		}

		return beg;

	}

	void BeginTrace(Vector org)

	{

		Ray r;

		r.org = org;

		double angle = 2 * M_PI / sp->NumRays, d, c;

		TreeNode *root, *root2;

		CRectangle *obj;



		root = new TreeNode;

		root->dist = 0.0;

		root->amp = 1.0;

		root->s = CreateSoundList(root, org);

		root->c = NULL;

		root->b = NULL;

		MakeRaysFromNode(root);

		GroupLeafs();

		delete r_beg;

		r_beg = r_end = NULL;



		for (int i = 0; i < sp->NumRays; i++)

		{

			r.dir[0] = cos(i * angle);

			r.dir[1] = sin(i * angle);

			if ((obj = trace1(r, NULL, d, c)) != NULL)

			{



				root2 = new TreeNode;

				root->b = root2;

				root->ab = d;

				root->amp = 1.0;

				root->c1 = c;

				root2->prev = root;

				Trace(r, obj, root2);



				MakeRaysFromNode(root2);

				GroupLeafs();

				delete r_beg;

				r_beg = r_end = NULL;

				delete root2;

			}

			progress->SetPos(i * 100 / sp->NumRays);

		}



		root->b = NULL;

		delete root;

	}

	void AddRay(double dist, double amp)

	{

		RayParams *r = new RayParams(dist / SOUND_SPEED, amp);



		if (!r_beg)

			r_beg = r;

		else

			r_end->next = r;

		r_end = r;

	}

	void MakeRaysFromNode(TreeNode *node)

	{

		if (node == NULL) return;

		SoundList *s = node->s;

		double dist, amp;

		while (s)

		{

			dist = s->as + node->dist;

			amp = s->power * node->amp;

			if (dist < max_dist && amp > min_amp)

				AddRay(dist, amp);

			s = s->next;

		}

		MakeRaysFromNode(node->b);

		MakeRaysFromNode(node->c);

	}

	void GroupLeafs()

	{

		RayParams *r = r_beg;

		int i;



		while (r)

		{

			i = (int)floor(r->time / sp->GroupSize * 1000);

			group[i] += r->amp;

			r = r->next;

		}

	}

public:

	CTracer(SceneProperty *s, CObjList *ol, CProgressCtrl *p/*, CDC *DC*/)

	{



		progress = p;

		sp = s;

		obj_list = ol;

		r_beg = r_end = NULL;

		max_dist = sp->TimeLimit * SOUND_SPEED * 0.001;

		min_amp = sp->AmpLimit;

	}

	void RenderScene(Vector org)

	{

		int i;

		N = (int)ceil(sp->TimeLimit / sp->GroupSize);

		group = new double[N];

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

			group[i] = 0.0;

		BeginTrace(org);

		if (sp->Normalize == 1)

		{

			double max = 0.0;

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

				if (group[i] > max) max = group[i];

			if (max > 1)

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

				group[i] /= max;

		}

	}

	double *GetRayGroup()

	{

		return group;

	}

	int GetGroupSize() { return N; }

};



class CScene {

	SceneParams p;

	SceneProperty sp;

	CObjList *obj_list;

	double *group;

	int g_size;

	void SetDefaults()

	{

		group = NULL;

		obj_list = new CObjList();

		sp.AbLimit = 1.6e+308;

		sp.AmpLimit = 0.001;

		sp.GroupSize = 10.0;

		sp.IgnoreAb = false;

		sp.IgnoreSpec = false;

		sp.Normalize = true;

		sp.NumRays = 100;

		sp.SceneAb = 0.0;

		sp.TimeLimit = 1000.0;

	}

public:

	CScene()

	{

		SetDefaults();

	}

	CScene(double size_x, double size_y)

	{

		p.max_x = size_x;

		p.max_y = size_y;

		p.use_grid = false;

		SetDefaults();

	}

	~CScene()

	{

		delete obj_list;

	}

	void AddListener(double x, double y)

	{

		obj_list->AddObject(new CListener(x, y, &p));

	}

	void AddObject(CSceneObject *obj)

	{

		obj_list->AddObject(obj);

	}

	CSceneObject *SelectObject(CSceneObject *prev, double x, double y, double scale)

	{

		if (prev) prev->Deselect();

		CSceneObject *s = obj_list->SelectObject(prev, x, y, scale);

		if (s) s->Select();

		return s;

	}

	CSceneObject *SelectNext(CSceneObject *prev)

	{

		if (prev) prev->Deselect();

		CSceneObject *s = obj_list->SelectNext(prev);

		if (s) s->Select();

		return s;

	}

	void DeleteObject(CSceneObject *obj)

	{

		if (obj) obj_list->DeleteObject(obj);

	}

	void DrawScene(CDC *dc, double scale)

	{

		obj_list->DrawAll(dc, scale);

	}

	bool SetSizes(double new_x, double new_y)

	{

		if (new_x == p.max_x && new_y == p.max_y)

			return false;



		p.max_x = new_x;

		p.max_y = new_y;



		return true;

	}

	bool SetGrid(double dx, double dy, bool use)

	{

		if (p.grid_x == dx && p.grid_y == dy && p.use_grid == use)

			return false;

		

		p.grid_x = dx;

		p.grid_y = dy;

		p.use_grid = use;



		return true;

	}

	int GetWidth() { return (int)p.max_x; }

	int GetHeight() { return (int)p.max_y; }

	int GetGridX() { return (int)p.grid_x; }

	int GetGridY() { return (int)p.grid_y; }

	bool GetAlign() { return p.use_grid; }

	SceneProperty *GetSceneProperty()

	{

		return &sp;

	}

	SceneParams *GetParams() { return &p; }

	void SaveAll(CArchive &ar)

	{

		int i = 0, t;

		CSceneObject *obj;

		CString sig = _T("SCENE");

		t = obj_list->GetNumObjects();

		ar << sig;

		ar.Write(&p, sizeof(SceneParams));

		ar.Write(&sp, sizeof(SceneProperty));

		ar.Write(&t, sizeof(int));

		while ((obj = obj_list->GetObject(i++)) != NULL)

		{

			t = obj->GetType();

			ar.Write(&t, sizeof(int));

			obj->Save(ar);

		}

	}

	void LoadAll(CArchive &ar)

	{

		obj_list->ClearList();

		int i = 0, num_obj, t;

		CSceneObject *obj;

		CString sig;

		ar >> sig;

		if (sig != "SCENE")

			AfxThrowArchiveException(CArchiveException::badIndex, ar.GetFile()->GetFileName());

		ar.Read(&p, sizeof(SceneParams));

		ar.Read(&sp, sizeof(SceneProperty));

		ar.Read(&num_obj, sizeof(int));

		for (; i < num_obj; i++)

		{

			ar.Read(&t, sizeof(int));

			switch (t)

			{

				case TYPE_LISTENER:

					obj = (CSceneObject *)(new CListener(&p));

					break;

				case TYPE_SOUND:

					obj = (CSceneObject *)(new CSound(&p));

					break;

				case TYPE_RECTANGLE:

					obj = (CSceneObject *)(new CRectangle(&p));

			}

			obj->Load(ar);

			AddObject(obj);

		}

	}

	bool CheckScene(char *message)

	{

		int n = obj_list->GetNumObjects(), i, j;

		CSceneObject *obj1, *obj2;



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

		{

			obj1 = obj_list->GetObject(i);

			for (j = 0; j < n; j++)

			{

				obj2 = obj_list->GetObject(j);

				if (obj2->GetType() == TYPE_RECTANGLE && obj1 != obj2)

				{

					Vector p = obj1->GetOrigin();

					if (obj2->PtInObj(p.x, p.y, 1.0))

					{

						if (obj1->GetType() != TYPE_RECTANGLE)

							sprintf(message, "Объект (%g,%g) внутри прямоугольника", p.x, p.y);

						else

							sprintf(message, "Вложенные прямоугольники");

						return false;

					}

					if (obj1->GetType() == TYPE_RECTANGLE)

					{

						double w = ((CRectangle *)obj1)->GetWidth();

						double h = ((CRectangle *)obj1)->GetHeight();

						w -= THRESHOLD;

						h -= THRESHOLD;

						if (obj2->PtInObj(p.x + w, p.y, 1.0) ||

							obj2->PtInObj(p.x, p.y + h, 1.0))

						{

							sprintf(message, "Вложенные прямоугольники");

							return false;

						}

					}

				}

			}

		}

		return true;

	}

	void CalcEffect(CProgressCtrl *progress/*CDC *dc*/)

	{

		CTracer *tracer = new CTracer(&sp, obj_list, progress/*, dc*/);

		if (group) delete group;

		Vector org = obj_list->GetObject(0)->GetOrigin();

		tracer->RenderScene(org);

		group = tracer->GetRayGroup();

		g_size = tracer->GetGroupSize();

		delete tracer;

	}

	void SaveEffect(CArchive &ar)

	{

		CString sig = _T("EFFECT");

		ar << sig;

		ar.Write(&g_size, sizeof(int));

		ar.Write(&sp.TimeLimit, sizeof(double));

		ar.Write(group, sizeof(double) * g_size);

	}

};



#endif



�2.14. Модуль SceneParamsDlg.h



#if !defined(AFX_SCENEPARAMSDLG_H__30FF9E80_1560_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_SCENEPARAMSDLG_H__30FF9E80_1560_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



#include "scene.h"



class CSceneParamsDlg : public CDialog

{



public:

	CSceneParamsDlg(CWnd* pParent = NULL);   



	enum { IDD = IDD_SCENEPARAMS };

	SceneProperty m_Params;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



		

	DECLARE_MESSAGE_MAP()

};



#endif 



�2.15. Модуль SceneParamsDlg.cpp





#include "stdafx.h"

#include "3deditor.h"

#include "SceneParamsDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CSceneParamsDlg::CSceneParamsDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CSceneParamsDlg::IDD, pParent)

{

}



void CSceneParamsDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	int t;

	DDX_Text(pDX, IDC_ABLIMIT, m_Params.AbLimit);

	DDV_MinMaxDouble(pDX, m_Params.AbLimit, 0., 1.7e+308);

	DDX_Text(pDX, IDC_AMPLIMIT, m_Params.AmpLimit);

	DDV_MinMaxDouble(pDX, m_Params.AmpLimit, 0., 1.);

	DDX_Text(pDX, IDC_GROUPSIZE, m_Params.GroupSize);

	DDV_MinMaxDouble(pDX, m_Params.GroupSize, 1., 100.);

	t = m_Params.IgnoreAb;

	DDX_Check(pDX, IDC_IGNOREAB, t);

	m_Params.IgnoreAb = (t == 1);

	t = m_Params.IgnoreSpec;

	DDX_Check(pDX, IDC_IGNORESPEC, t);

	m_Params.IgnoreSpec = (t == 1);

	t = m_Params.Normalize;

	DDX_Check(pDX, IDC_NORMALIZE, t);

	m_Params.Normalize = (t == 1);

	DDX_Text(pDX, IDC_NUMRAYS, m_Params.NumRays);

	DDV_MinMaxInt(pDX, m_Params.NumRays, 10, 1000);

	DDX_Text(pDX, IDC_SCENEAB, m_Params.SceneAb);

	DDV_MinMaxDouble(pDX, m_Params.SceneAb, 0., 1.7e+308);

	DDX_Text(pDX, IDC_TIMELIMIT, m_Params.TimeLimit);

	DDV_MinMaxDouble(pDX, m_Params.TimeLimit, 10., 10000.);

}



BEGIN_MESSAGE_MAP(CSceneParamsDlg, CDialog)

		

END_MESSAGE_MAP()



�2.16. Модуль SetSizeDlg.h



#if !defined(AFX_SETSIZEDLG_H__53DCC727_1227_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_SETSIZEDLG_H__53DCC727_1227_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



#include "Resource.h"



class CSetSizeDlg : public CDialog

{



public:

	CSetSizeDlg(CWnd* pParent = NULL);   



	enum { IDD = IDD_SETSIZES };

	int		m_HorzSize;

	int		m_VertSize;

	int		m_GridX;

	int		m_GridY;

	BOOL	m_AlignToGrid;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



		

	DECLARE_MESSAGE_MAP()

};



#endif 



�2.17. Модуль SetSizeDlg.cpp





#include "stdafx.h"

#include "SetSizeDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CSetSizeDlg::CSetSizeDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CSetSizeDlg::IDD, pParent)

{

	m_HorzSize = 100;

	m_VertSize = 100;

	m_GridX = 1;

	m_GridY = 1;

	m_AlignToGrid = TRUE;

}



void CSetSizeDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_Text(pDX, IDC_HORZSIZE, m_HorzSize);

	DDV_MinMaxInt(pDX, m_HorzSize, 5, 1000);

	DDX_Text(pDX, IDC_VERTSIZE, m_VertSize);

	DDV_MinMaxInt(pDX, m_VertSize, 5, 1000);

	DDX_Text(pDX, IDC_GRIDX, m_GridX);

	DDV_MinMaxInt(pDX, m_GridX, 1, 100);

	DDX_Text(pDX, IDC_GRIDY, m_GridY);

	DDV_MinMaxInt(pDX, m_GridY, 1, 100);

	DDX_Check(pDX, IDC_ALIGNTOGRID, m_AlignToGrid);

}



BEGIN_MESSAGE_MAP(CSetSizeDlg, CDialog)

		

END_MESSAGE_MAP()



�2.18. Модуль SoundSrcDlg.h



#if !defined(AFX_SOUNDSRCDLG_H__74CF3084_14B1_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_SOUNDSRCDLG_H__74CF3084_14B1_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



#include "Resource.h"



class CSoundSrcDlg : public CDialog

{



public:

	CSoundSrcDlg(CWnd* pParent = NULL);   



	enum { IDD = IDD_SOUNDDLG };

	double	m_Power;

	protected:

	virtual void DoDataExchange(CDataExchange* pDX);    

protected:



		

	DECLARE_MESSAGE_MAP()

};



#endif 



�2.19. Модуль SoundSrcDlg.cpp





#include "stdafx.h"

#include "SoundSrcDlg.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif



CSoundSrcDlg::CSoundSrcDlg(CWnd* pParent /*=NULL*/)

	: CDialog(CSoundSrcDlg::IDD, pParent)

{

	m_Power = 0.0;

}



void CSoundSrcDlg::DoDataExchange(CDataExchange* pDX)

{

	CDialog::DoDataExchange(pDX);

	DDX_Text(pDX, IDC_POWER, m_Power);

	DDV_MinMaxDouble(pDX, m_Power, 0., 100.);

}



BEGIN_MESSAGE_MAP(CSoundSrcDlg, CDialog)

		

END_MESSAGE_MAP()



�2.20. Модуль StdAfx.h





#if !defined(AFX_STDAFX_H__74CF308F_14B1_11D5_B5F1_5254AB134FE2__INCLUDED_)

#define AFX_STDAFX_H__74CF308F_14B1_11D5_B5F1_5254AB134FE2__INCLUDED_



#if _MSC_VER > 1000

#pragma once

#endif 



#define VC_EXTRALEAN		



#include <afxwin.h>         

#include <afxext.h>         

#include <afxdtctl.h>		

#ifndef _AFX_NO_AFXCMN_SUPPORT

#include <afxcmn.h>			

#endif 



#endif 



2.21. Модуль StdAfx.cpp





#include "stdafx.h"



�2.22. Модуль Vector.h



#ifndef _VECTOR_H_

#define _VECTOR_H_

#include <math.h>



class Vector {

  public:

    double x, y;

    Vector() { }

    Vector(double x, double y)

    {

      Vector::x = x;

      Vector::y = y;

    }

    Vector(Vector& v)

    {

      x = v.x;

      y = v.y;

    }

    Vector(double v)

    {

      x = y = v;

    }

    Vector& operator =(Vector& v)

    {

      x = v.x;

      y = v.y;

      return *this;

    }

    Vector& operator =(double d)

    {

      x = y = d;

      return *this;

    }

    Vector& operator +=(Vector& v)

    {

      x += v.x;

      y += v.y;

      return *this;

    }

    Vector& operator -=(Vector& v)

    {

      x -= v.x;

      y -= v.y;

      return *this;

    }

    Vector operator -()

    {

      return Vector(-x, -y);

    }

    Vector& operator *=(Vector& v)

    {

      x *= v.x;

      y *= v.y;

      return *this;

    }

    Vector& operator *=(double d)

    {

      x *= d;

      y *= d;

      return *this;

    }

    Vector& operator /=(Vector& v)

    {

      x /= v.x;

      y /= v.y;

      return *this;

    }

    Vector& operator /=(double d)

    {

      x /= d;

      y /= d;

      return *this;

    }

    friend bool operator !=(Vector& v1, Vector& v2)

    {

      return (v1.x != v2.x || v1.y != v2.y);

    }

    friend bool operator ==(Vector& v1, Vector& v2)

    {

      return (v1.x == v2.x && v1.y == v2.y);

    }

    friend Vector operator +(Vector& v1, Vector& v2)

    {

      return Vector(v1.x + v2.x, v1.y + v2.y);

    }

    friend Vector operator -(Vector& v1, Vector& v2)

    {

      return Vector(v1.x - v2.x, v1.y - v2.y);

    }

    friend Vector operator *(Vector& u, Vector& v)

    {

      return Vector(u.x * v.x, u.y * v.y);

    }

    friend Vector operator *(Vector& v, double d)

    {

      return Vector(v.x * d, v.y * d);

    }

    friend Vector operator *(double d, Vector& v)

    {

      return Vector(v.x * d, v.y * d);

    }

    friend Vector operator /(Vector& u, Vector& v)

    {

      return Vector(u.x / v.x, u.y / v.y);

    }

    friend Vector operator /(Vector& v, double d)

    {

      return Vector(v.x / d, v.y / d);

    }

    double& operator [](int n)

    {

      return *(&x + n);

    }

    double operator !()

    {

      return sqrt(x * x + y * y);

    }

    friend double operator &(Vector& u, Vector& v)

    {

      return u.x * v.x + u.y * v.y;

    }

};



#endif
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