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TNT

1

namespacéNT

In file ../tnt/vec.h:996503673

Names

11 templateclassT> class

11

BasicTNT numericalvector

templat&classT> class Vector

In file ../tnt/vec.h:52

Inheritance
1.1
Vector
L 40
TNTVect

BasicTNT numericalvectot

BasicTNT numericalvector

TemplateNumericalToolkit (TNT): Linear AlgebraModule

Mathematicaland ComputationalScienceivision National Institute of Technology Gaitherslirg,

MD USA
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2 CastDSelfType

2

namespac€astToSelfType

Containsa methodto casta baseclassto a derivedclass

In file ../LinAlg/castto_self_type.hh:159595883

Names

2.1 templat&classT, classU> T&
castto_self type (U& in) Castsa baseclassU to a derivedclassT. .. 12

Containsa methodto castabaseclassto aderivedclass

2.1

templat&classT, classU> T& castto_self type (U& in)

Castsa baseclassU to a derivedclassT.

In file ../LinAlg/castto_self_type.hh:446

CastsabaseclassU to aderivedclassT.

Requireghatwhenthereferencdo thebaseclassU is anactualinstantatiorof the baseclass thebase
containsavalid pointerto a derivedclasswhichis returnedoy getBase().
Usage

Senesasa helperin definingthe following functionsfor a derivedclass.

class Derived {

inline static Derived&
cast_to_self_type(Base& in) {

return CastToSelnype::cast_to_self_type<Derived>(in);
}

inline static const Derived&
cast_to_self_type(const Base& in) {
return CastToSelfType::cast_to_self_type<const Derived>(in);

}
}
Return Value: reference toderivedclass
Parameters: in referenceo baseclass
Author: Alan Louis Scheinine
Version: $Id: cast_to_self type.hh,v 1.1 2002/04/03 19:54:33 alan

Exp $
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3 invertmatrix

3

int invert_matrix (double*matrix, int size,int ifdebug)

Invertsa matrix usingLAPACK routines.

In file ../LinAlg/invert.hh:478

Invertsa matrix usingLAPACK routines.

Return Value: 0 for successnegative for failure
Parameters: matrix  thesquarematrixthatis inverted
size the numberof rows of the matrix
ifdebug avalueof 1 activatesdehugging
Author: Alan Louis Scheinine
Version: $Id: invert.hh,v 1.1 2002/04/03 19:54:33 alan Exp $
This page was generated with the help of DOC++ April 29, 2002 13
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LimitRange

4

templateclassT> class LimitRange

In file ../LinAlg/limit _range.hh:520

Public Members

4.1 methods

Corvertsbetweervariousprimitive numbertypes.

Usedprimarily to avoid compilerwarnings.

Corvertsbetweervariousprimitive numbertypes.

Author: Alan Louis Scheinine
Version: $Id: limit range.hh,v 1.1 2002/04/03 19:54:33 alan Exp $
4.1
methods

Names
static T limit _range (chars)
static T limit _range (signedchars)
static T limit _range (unsignedcchars)
static T limit _range (shorts)
static T limit _range (unsignedshorts)
static T limit _range (int s)
static T limit _range (unsignednt s)
static T limit _range (long s)
static T limit _range (unsignedongs)
static T limit _range (floats)
static T limit _range (doubles)
static T limit _range (long doubles)
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5 Number

5

class Number : virtual public LinAlgScalar

Canrepresentanytypeof number

In file ../LinAlg/numberhh:780

Inheritance

18

LinAlgScalar <—‘
5

Number

L 11
Numberiyped

Private Members
51 castunderlying repto Number pointer .......................... 15

Canrepresenary typeof number
Usefulasparameteor returnvalueof avirtual function.

Onecanhave a Number*thatis reallyaNumberlypedkT>* or onecanhave aNumber*thatis nothing
more. In the latter case the datamemberof LinAlgScalar, lin _alg_scalar., pointsto a derivedclasssuch
asNumberypekT>*. In theformercasethedatamembemepis null.

Note, eachinstantationhasits own instantationof a LinAlgScalar* lin _alg_scalar_, soit is deleted
whentheobjectis deleted.

Author: Alan Louis Scheinine
Version: $Id: number.hh,v 1.1 2002/04/03 19:54:33 alan Exp $

51

castunderlying repto Number pointer

Names
inline  Number*
castto_self type ()
inline constNumber*
castto_self type () const
5.1.1 usualmethods L 16
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5 Number
5.1.2 virtual methods 17
51.1
usual methods
Names
5111 Number () defaultconstructor ...................... 16
5.11.2 Number (constNumber&objectin)
COPYCONSEIUCTOr ..o vt 16
5.1.1.3 virtual Number&
operator= (constNumber&objectin)
assignment. ... 17
5114 “Number () destructor ..........oooiiiiii 17
5111
Number ()

In file ../LinAlg/numberhh:806

default constructor

5112

defaultconstructor

Number (constNumber&objectin)

copyconstructor
In file ../LinAlg/numberhh:808
copy constructor
This page was generated with the help of DOC++ April 29, 2002 16
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5 Number

5.1.13

virtual Number&operator= (constNumber&objectin)

In file ../LinAlg/numberhh:811

assignment

5114

assignment

“Number ()

In file ../LinAlg/numberhh:816

destructor

512

destructor

virtual methods

Names

virtual Number*
newNumber () const

virtual Number*
cloneNumber () const

virtual char getNumber_char () const

virtual signedchar
getNumber_signed.char () const

virtual unsignedcchar

getNumber_unsigned.char () const

virtual short getNumber_short () const
virtual unsignedshort

getNumber_unsignedshort () const

virtual int getNumber.int () const

virtual unsignednt
getNumber_unsigned.int () const

virtual long getNumberlong () const

virtual unsignedong
getNumber_unsignedlong () const

virtual float getNumber_float () const
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5 Number

virtual doublegetNumber_double () const

virtual longdouble
getNumber_long_double () const

virtual void setNumber(charv)

virtual void setNumber(signedcharv)

virtual void setNumber(unsignedcharv)

virtual void setNumber(shortv)

virtual void setNumber(unsignedshortv)

virtual void setNumber(int v)

virtual void setNumber(unsignednt v)

virtual void setNumber(longv)

virtual void setNumber(unsignedong V)

virtual void setNumber (floatv)

virtual void setNumber(doublev)

virtual void setNumber(longdoublev)
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6 operator+

6

inline  Numberoperator+ (constNumber&A, constNumber&B)

In file ../LinAlg/numberhh:963
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7 operatof

7

inline  Numberoperator- (constNumber&A, constNumber&B)

In file ../LinAlg/numberhh:967
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8 operator*

8

inline  Numberoperator* (constNumber&A, constNumberé&B)

In file ../LinAlg/numberhh:971
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9 operator/

9

inline  Numberoperator/ (constNumber&A, constNumber&B)

In file ../LinAlg/numberhh:975
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10 GetNumber

10

namespac&etNumber

templateparameterizedjetNumber()

In file ../LinAlg/numberhh:0

Names

10.1 templataclassT> T
getNumber (constNumber&n)
Getsa primitive numberfrom wrapper class
Number ....... .. 23

templateparameterizedetNumber()

10.1

templatgclassT> T getNumber (constNumberé&n)

Getsa primitive numberfromwrapperclassNumber

In file ../LinAlg/numberhh:986

Getsa primitive numberfrom wrapperclassNumber

Return Value: a primitiveof typeT
Parameters: n baseclassof Number

This page was generated with the help of DOC++ .
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11 Numberlyped

11

templateclassT> class NumberTyped : public Number

Containsonescalarof typeT.

In file ../LinAlg/numberhh:996

Inheritance
18
LinAlgScalar <—‘
5
Number
11
Numberiyped

Public Members

111 type definitions 24
11.3 usualmethods 25
114 methods e 26
11.5 arithmetic methods ... . 26
11.6 helpermethods ... 27
11.7 virtual methodsof LinAlgScalar ..................cooiiiiiiat. 27
11.8 virtual methodsof Number ......... ... ... .. 28
ProtectedMembers
11.2 data 29
Containsonescalarof typeT.
Author: Alan Louis Scheinine
Version: $Id: number.hh,v 1.1 2002/04/03 19:54:33 alan Exp $
111
type definitions
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11 Numberlyped
Names
typedef T value_type
typedef T* pointer
typedef T&  reference
typedef constT*
constpointer
typedef constT&
constreference
11.3
usual methods
Names
NumberTyped () defaultconstructor

NumberTyped (charv) constructor

NumberTyped (signedcharv)
constructor

NumberTyped (unsigneccharv)
constructor

NumberTyped (shortv) constructor

NumberTyped (unsignedshortv)
constructor

NumberTyped (intv)  constructor

NumberTyped (unsignednt v)
constructor

NumberTyped (longv) constructor

NumberTyped (unsignedongv)
constructor

NumberTyped (floatv) constructor
NumberTyped (doublev)constructor

NumberTyped (long doublev)
constructor

NumberTyped (constNumberypekT> & X)
copyconstructor

NumberTyped (constNumberé&x)
constructor

inline NumberypekT> &

operator= (constNumberypekT> &

assignment

inline NumberypekT> &

X)
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11 Numberlyped
operator= (charv) assignment
inline NumberypekT> &
operator= (signedcharv)assignment
inline NumberypekT> &
operator= (unsigneccharv)
assignment
inline NumberypekT> &
operator= (shortv) assignment
inline NumberypekT> &
operator= (unsignedshortv)
assignment
inline NumberypekT> &
operator= (int v) assignment
inline NumberypekT> &
operator= (unsignednt v)
assignment
inline NumberypekT> &
operator= (longv) assignment
inline NumberypekT> &
operator= (unsignedong v)
assignment
inline NumberypekT> &
operator= (floatv) assignment
inline NumberypekT> &
operator= (doublev) assignment
inline NumberypekT> &
operator= (long doublev)
assignment
virtual “NumberTyped () destructor
11.4
methods
Names
inline operator constT& () const
inline operator T& ()
115

arithmetic methods
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11 Numberlyped

Names

inline NumberypekT> &
operator+= (T d)

inline NumberypekT> &
operator-=(T d)

inline NumberypekT> &
operator*= (T d)

inline NumberypekT> &
operator/= (T d)

inline NumberypekT> &
operator+= (constNumberypekT> & d)

inline NumberypekT> &
operator-= (constNumberypekT> & d)

inline NumberypekT> &
operator*= (constNumberlypekT> & d)

inline NumberypekT> &
operator/= (constNumberypekT> & d)

11.6

helper methods

Names

static NumberypekT> &
castto_self type (LinAlgScalar&n)

static constNumberypekT> &
castto_self type (constLinAlgScalar& n)

11.7

virtual methodsof LinAlgScalar

Names
inline LinAlgScalar*
newLinAlgScalar () const

inline LinAlgScalar*
clone() const

inline LinAlgScalar&
operator= (constLinAlgScalaré& las)

11.7.1 inline LinAlgScalar&
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11 Numberlyped

operator- () A virtual functionof classLinAlgScalar ... 28

inline LinAlgScalar&
operator+= (constLinAlgScalar&las)

inline LinAlgScalar&
operator-= (constLinAlgScalaré& las)

inline LinAlgScalar&
operator*= (constLinAlgScalar& las)

inline LinAlgScalar&
operator/= (constLinAlgScalar&las)

inline std::ostream&
put (std::ostreamé&s) const

inline std:istream&
get(std::istreamé&s)

11.71

inline LinAlgScalar& operator- ()

A virtual functionof classLinAlgScalar

In file ../LinAlg/numberhh:1230

A virtual function of classLinAlgScalar Note, the following is not defineddueto the error "sorry, not
implementedadjustingpointersfor covariantreturns”inline NumberlypedkT> & operato#() return*this;

11.8

virtual methodsof Number

Names

inline Number&
operator= (constNumber&objectin)

inline NumberypedkT> *
newNumber () const

inline Number*
cloneNumber () const

inline char getNumber_char () const

inline signedchar
getNumber_signed.char () const

inline unsignecchar
getNumber_unsigned.char () const

inline short getNumber_short () const

This page was generated with the help of DOC+-+
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11 Numberlyped

inline unsignedshort
getNumber_unsignedshort () const

inline int getNumber.int () const

inline unsignednt
getNumber_unsigned.int () const

inline long getNumber.long () const

inline unsignedong
getNumber_unsigned.long () const

inline float getNumberfloat () const
inline double getNumber_double () const

inline longdouble
getNumber_long_double () const

inline void  setNumber(charv)

inline void  setNumber(signedcharv)
inline void  setNumber(unsignedcharv)
inline void  setNumber(shortv)

inline void  setNumber(unsignedshortv)
inline void  setNumber(int v)

inline void  setNumber(unsignednt v)
inline void  setNumber(longv)

inline void  setNumber(unsignedongv)
inline void  setNumber(floatv)

inline void  setNumber(doublev)
inline void  setNumber(longdoublev)

11.2

data

Names
T _value oneprimitive numericvalue
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12 operator+

12

templat&classT>inline NumberypeckT> operator+ (const Number

TypekT> & a, const
Numberype&kT> & b)

In file ../LinAlg/numberhh:1390
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13 operator

13

templateclassT>inline NumberlypedkT> operator- (constNumberypekT>

& a, const Numbetr
TypekT> & b)

In file ../LinAlg/numberhh:1395
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14 operator*

14

templat&classT>inline NumberypekT> operator* (const Number

TypekT> & a, const
Numberype&kT> & b)

In file ../LinAlg/numberhh:1400
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15 operator/

15

templateclassT>inline NumberlypedkT> operator/ (constNumberypekT>

& a, const Number
TypeKT> & b)

In file ../LinAlg/numberhh:1405
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16 operatok<

16

std::ostream&operator<< (std::ostreamé&s, constLinAlgScalar&r)

In file ../LinAlg/lin _alg_vectorhh:1443
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17 operatop>

17

std::istream&operator>> (std::istreamé&s, LinAlgScalar&r)

In file ../LinAlg/lin _alg_vectorhh:1445
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18 LinAlgScalar

18

class LinAlgScalar

A scalarfor linear algebra, independentf numerictype

In file ../LinAlg/lin _alg vectorhh:1449

Inheritance

18
LinAlgScalar

5
Number

23
LinAlgScalarTyped

Public Members

18.2 usualmethods L 36
18.3 virtual methods . 37
18.4 public methods .. 38
ProtectedMembers

18.1 data 38

Private Members

friend std::ostreamé&
operator<< (std::ostreamé&s, constLinAlgScalar&r)

friend std::istream&
operator>> (std::istreamé&s, LinAlgScalar&r)

A scalarfor linearalgebrajndependenof numerictype

18.2

usual methods
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18 LinAlgScalar

Names
LinAlgScalar ()
LinAlgScalar (constLinAlgScalar&las)
virtual LinAlgScalar&
operator= (constLinAlgScalaré& las)
18.2.1  virtual ~LinAlgScalar () Eadh instantationhasits owninstantationof a
LinAlgScalar*lin_alg_scalar. soit is deleted
whentheobjectisdeleted ................ 37
18.2.1

virtual ~LinAlgScalar ()

Ead instantationhasits owninstantationof a LinAlgScalar*lin_alg_scalar. soit is deletedwhenthe
objectis deleted

In file ../LinAlg/lin _alg_vectorhh:1487

Eachinstantatiorhasits own instantatiorof a LinAlgScalar*lin _alg scalar soit is deletedvhentheobject
is deleted

18.3

virtual methods

Names

virtual LinAlgScalar*
newLinAlgScalar () const

virtual LinAlgScalar*
clone() const

virtual LinAlgScalar&
operator- ()

virtual LinAlgScalar&
operator+= (constLinAlgScalar&las)

virtual LinAlgScalar&
operator-= (constLinAlgScalaré& las)

virtual LinAlgScalar&
operator*= (constLinAlgScalar& las)

virtual LinAlgScalar&
operator/= (constLinAlgScalar&las)
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18 LinAlgScalar

18.4

public methods

Names

inline LinAlgScalar*
getLinAlgScalar ()

inline constLinAlgScalar*
getLinAlgScalar () const

inline LinAlgScalar*
getBare ()

inline constLinAlgScalar*
getBare () const

virtual std::ostream&
put (std::ostreamé&s) const

virtual std::istreamé&
get(std::istreamé&s)

18.1

data

Names

18.1.1 LinAlgScalar* lin _alg_scalar- Is non-zeo only when the actual, highest
levelclassis thebaseclass ............... 38

18.1.1

LinAlgScalar*lin _alg_scalar_

Is non-zeo only whentheactual, highestlevel classis thebaseclass

In file ../LinAlg/lin _alg_vectorhh:1464

Is non-zeroonly whenthe actual highestlevel classis the baseclass
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19 operator+

19

inline LinAlgScalaroperator+ (constLinAlgScalar& A, constLinAlgScalar&
B)

In file ../LinAlg/lin _alg_vectorthh;1580
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20 operator

20

inline LinAlgScalaroperator- (const LinAlgScalar& A, constLinAlgScalar&
B)

In file ../LinAlg/lin _alg vectorhh:1584
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21 operator*

21

inline LinAlgScalaroperator* (constLinAlgScalar& A, constLinAlgScalar&
B)

In file ../LinAlg/lin _alg_vectorhh;1588
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22 operator/

22

inline LinAlgScalaroperator/ (const LinAlgScalar& A, constLinAlgScalar&
B)

In file ../LinAlg/lin _alg_vectorthh;1592
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23 LinAlgScalarTyped

23

templateclassT> class LinAlgScalarTyped: public LinAlgScalar

TheclassLinAlgScalaryped&T> containsonescalarof typeT

In file ../LinAlg/lin _alg_vectorhh:1599

Inheritance
18
LinAlgScalar <—‘
23
LinAlgScalarTyped

Public Members
LinAlgScalarT ypeddoesnot usethe pointer lin _alg_scalar_in LinAl-

23.1 type definitions 44
23.3 methods 44
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23 LinAlgScalarTyped

ProtectedMembers
23.2 data

TheclassLinAlgScalarTypeck T> containsonescalarof type T

23.1

type definitions

Names
typedef T value_type

typedef T* pointer
typedef T&  reference

typedef constT*
constpointer

typedef constT&
constreference

23.3

methods

Names
LinAlgScalarTyped() defaultconstructor

LinAlgScalarTyped (constLinAlgScalarypekT> & X)
copyconstructor

LinAlgScalarTyped (constLinAlgScalaré&las)
constructor

LinAlgScalarTyped (T x)
constructor

inline LinAlgScalarfypekT> &
operator= (constLinAlgScalarfypekT> & X)

assignment
inline LinAlgScalarfypekT> &
operator= (T d) assignment
virtual ~LinAlgScalarTyped() destructor

static LinAlgScalariypekT> &
castto_self type (LinAlgScalar& las)

static constLinAlgScalarfypekT> &
castto_self type (constLinAlgScalar& las)

inline LinAlgScalar&
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23 LinAlgScalarTyped
operator= (constLinAlgScalaré& las)
A virtual functionof classLinAlgScalar
inline LinAlgScalarfypekT>*
newLinAlgScalar () const
A virtual functionof classLinAlgScalar
inline LinAlgScalarfypeckT> *
clone() const A virtual functionof classLinAlgScalar
inline operator constT& () const
inline operator T& ()
inline LinAlgScalarfypekT> &
operator+= (T d)
inline LinAlgScalarfypekT> &
operator-= (T d)
inline LinAlgScalarfypekT> &
operator*= (T d)
inline LinAlgScalartypekT> &
operator/= (T d)
inline LinAlgScalarfypekT> &
operator+= (constLinAlgScalarfypekT> & las)
inline LinAlgScalarfypekT> &
operator-= (constLinAlgScalarfypekT> & las)
inline LinAlgScalarfypekT> &
operator*= (constLinAlgScalarypekT> & las)
inline LinAlgScalarfypekT> &
operator/= (constLinAlgScalarypekT> & las)
23.3.1 inline LinAlgScalar&
operator- () A virtual functionof classLinAlgScalar ... 46
inline LinAlgScalar&
operator+= (constLinAlgScalar&las)
A virtual functionof classLinAlgScalar
inline LinAlgScalar&
operator-= (constLinAlgScalaré& las)
A virtual functionof classLinAlgScalar
inline LinAlgScalar&
operator*= (constLinAlgScalar& las)
A virtual functionof classLinAlgScalar
inline LinAlgScalar&
operator/= (constLinAlgScalar&las)
A virtual functionof classLinAlgScalar
inline std::ostream&
put (std::ostreamé&s) const
A virtual functionof classLinAlgScalar
inline std::istream&

get(std::istreamé&s) Avirtual functionof classLinAlgScalar
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23 LinAlgScalarTyped

23.3.1

inline LinAlgScalar& operator- ()

A virtual functionof classLinAlgScalar

In file ../LinAlg/lin _alg_vectorhh:1718
A virtual function of classLinAlgScalar Note, the following is not defineddueto the error "sorry, not

implemented:adjustingpointersfor covariantreturns”inline LinAlgScalarfypekT> & operatof() lo-
calvariable = -local variable; return*this;

23.2

data

Names
T local_variable_
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24 operator+

24

templat&class T>inline  LinAlgScalarfypekT> operator+ (const LinAl-
gScalarypekT> & a,constLinAlgScalarypekT> & b

In file ../LinAlg/lin _alg_vectorhh:1807
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25 operator

25

templat&classT>inline LlnAIgScaIar'IyOEed<T> operator- (constLinAlgScalar
TypekT> & a,constLinAlgScalariypeXT> & b

In file ../LinAlg/lin _alg_vectorhh:1812
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26 operator*

26

templat&class T>inline  LinAlgScalarypeckT> operator* (const LinAl-
gScalarVpekT> & a,constLinAlgScalarypeXT> & b)

In file ../LinAlg/lin _alg_vectorhh:1817
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27 operator/

27

templat&classT>inline LinAIgScaIar'chEeckT> operator/ (constLinAlgScalar
TypekT> & a,constLinAlgScalariypexT> & b)

In file ../LinAlg/lin _alg_vectorhh:1822
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28 operatok<

28

std::ostream&operator<< (std::ostreamé&s, constLinAlgVectoré&r)

In file ../LinAlg/lin _alg_vectorhh:1828
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29 operatop>

29

std::istream&operator>> (std::istreamé&s, LinAlgVector&r)

In file ../LinAlg/lin _alg_vectorhh:1830
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30 LinAlgVector

30

class LinAlgV ector

Baseclassfor a vectorusedin linear algebra

In file ../LinAlg/lin _alg vectorhh:1834

Inheritance

30
LinAlgVector

58
LinAlgVectorSpace

112
ImageField

Public Members

30.2 usualmethods L 53
30.3 virtual methods . 54
30.4 public methods .. 55
ProtectedMembers

30.1 data 56

Private Members

friend std::ostreamé&
operator<< (std::ostreamé&s, constLinAlgVector&r)

friend std::istream&
operator>> (std::istreamé&s, LinAlgVector&r)

Baseclassfor avectorusedin linearalgebra

30.2

usual methods
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30 LinAlgVector

Names
LinAlgV ector ()
30.2.1 LinAlgV ector (constLinAlgVector&lav)
Ead instantationof LinAlg\Vectorhasits own
lin_alg_vector , createdusingclone(). .... 54
virtual LinAlgVector&
operator= (constLinAlgVector&lav)
virtual ~LinAlgV ector ()
30.2.1

LinAlgV ector (constLinAlgVector&lav)

Ead instantationof LinAlg\Vector hasits ownlin_alg_vector. , createdusingclone().

In file ../LinAlg/lin _alg_vectorhh:1863

Eachinstantatiorof LinAlgV ectorhasits own lin_alg_vector , createdusingclone(). The methodclone()
is avirtual functionthatconstructghe actualclassof theinput.

30.3

virtual methods

Names

virtual LinAlgVector*
newLinAlgVector () const

virtual LinAlgVector*
clone() const

virtual LinAlgVector&
operator- ()

virtual LinAlgVector&
operator= (constLinAlgScalaré& las)

virtual LinAlgVector&
operator+= (constLinAlgScalar&las)

virtual LinAlgVector&
operator-= (constLinAlgScalaré& las)

virtual LinAlgVector&
operator*= (constLinAlgScalar& las)

virtual LinAlgVector&
operator/= (constLinAlgScalar& las)

virtual LinAlgVector&
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30 LinAlgVector

operator= (constdouble&D)

virtual LinAlgVector&
operator+= (constdouble&D)

virtual LinAlgVector&
operator-= (constdouble&D)

virtual LinAlgVector&
operator*= (constdouble& D)

virtual LinAlgVector&
operator/= (constdouble&D)

virtual void daxpy (constLinAlgScalar&d, constLinAlgVector&lav)

virtual LinAlgScalar
Norm () const

virtual LinAlgScalar
Dot (constLinAlgVector&lav) const

virtual void Orthog ()

virtual LinAlgVector&
operator+= (constLinAlgVector& lav)

virtual LinAlgVector&
operator-= (constLinAlgVector&lav)

virtual LinAlgVector&
operator*= (constLinAlgVector&lav)

30.4

public methods

Names

inline LinAlgVector*
getLinAlgVector ()

inline constLinAlgVector*
getLinAlgVector () const

inline LinAlgVector*
getBare ()

inline constLinAlgVector*
getBare () const

virtual std::ostream&
put (std::ostreamé&s) const

virtual std::istreamé&
get(std::istreamé&s)
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30 LinAlgVector

30.1
data
Names
30.1.1 LinAlgVector* lin_alg_vector. Is non-zeo only when the actual, highest
level classis thebaseclass ............... 56
30.1.1

LinAlgVector*lin _alg_vector_

Is non-zeo only whentheactual, highestlevel classis thebaseclass

In file ../LinAlg/lin _alg_vectorhh:1849

Is non-zeroonly whenthe actual highestlevel classis the baseclass
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31 operator+

31

inline LinAlgVectoroperator+ (constLinAlgScalar& las,constLinAlgVector&
B)

In file ../LinAlg/lin _alg_vectothh;:2043
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32 operator

32

inline LinAlgVectoroperator- (constLinAlgScalar& las, constLinAlgVector&
B)

In file ../LinAlg/lin _alg_vectothh;:2047
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33 operator*

33

inline LinAlgVectoroperator* (constLinAlgScalar& las,constLinAlgVector&
B)

In file ../LinAlg/lin _alg_vectorhh;:2051
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34 operator+

34

inline LinAlgVectoroperator+ (constdouble&D, constLinAlgVector&B)

In file ../LinAlg/lin _alg_vectorhh:2055
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35 operator

35

inline LinAlgVectoroperator- (constdouble&D, constLinAlgVector& B)

In file ../LinAlg/lin _alg_vectorhh:2059
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36 operator*

36

inline LinAlgVectoroperator* (constdouble&D, constLinAlgVector& B)

In file ../LinAlg/lin _alg_vectorhh;:2063
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37 operator+

37

inline LinAlgVectoroperator+ (constLinAlgVector& A, constLinAlgVector&
B)

In file ../LinAlg/lin _alg_vectothh:2067
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38 operator

38

inline LinAlgVectoroperator- (constLinAlgVector& A, constLinAlgVector&
B)

In file ../LinAlg/lin _alg_vectothh;:2071
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39 operator*

39

inline LinAlgVectoroperator* (constLinAlgVector& A, constLinAlgVector&
B)

In file ../LinAlg/lin _alg_vectothh;:2075
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40 TNTVect

40

templateclassT> class TNTVect: public VectokT>

A TNTvectorwith somemodifications.

In file ../LinAlg/tnt_vect.hh:2131

Inheritance

11

Vector <—‘
40

TNTVect

Public Members

40.3 usualmethods 67
404 methodsof TNT Vectorthat returnthis .......................... 68
40.5 newmethodsnot in TNT Vector ..............coiiiiiiiiiana... 68
40.6 O 68
ProtectedMembers

40.1 copyand assignmenthelpermethods ............................ 69
40.2 fastcopyandset 69

Private Members

friend std::ostreamé&
operator<< <T> (std::ostrean&s, constTNTVeckT> &A)

friend std::istreamé&
operator>> <T> (std::istrean®&s, TNTVeckT> &A)

A TNT vectorwith somemodifications.
ThetemplateparameterT, shouldbe anumbertype,typically it is type double.

Globalfunctionsrelatedto this classinclude

template <class T>
TNTVect<T> operator+(const TNTVect<T> &A,
const TNTVect<T> &B)

template <class T>
TNTVect<T> operator-(const TNTVect<T> &A,
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40 TNTVect

const TNTVect<T> &B)

template <class T>
TNTVect<T> operator*(const TNTVect<T> &A,
const TNTVect<T> &B)

template <class T>
T dot_prod(const TNTVect<T> &A,
const TNTVect<T> &B)

template <class T>
std::ostream& operator<<(std::ostream &s, const TNTVect<T> &A)

template <class T>
std::istream& operator>>(std::istream &s, TNTVect<T> &A)

Author: Alan Louis ScheinineandGassarAbdoulaer

Version: $Id: tnt_vect.hh,v 1.2 2002/04/21 01:23:56 alan Exp $

40.3

usual methods

Names
TNTVect() defaultconstructor

TNTVect (constVectok T> &A)
constructor

TNTVect(constTNTVeckT> &A)
copyconstructor

TNTVect (SubscriptN, constT& value=T(0))
constructor

TNTVect (SubscriptN, constT* v)
constructor

TNTVect(SubscriptN, char*s)
constructor

TNTVeckT> &
operator= (constTNTVeckT> &object.in)
assignment

TNTVeckT> &
operator= (constT& scalar)
assignmenfromscalar

“TNTVect() destructor
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40 TNTVect

40.4

methodsof TNT Vector that return this

Names

inline TNTVeckT> &
newsize(SubscriptN)

40.5

new methodsnot in TNT Vector

Names
inline TNTVeckT> &
operator+= (constTNTVeckT> &A)
inline TNTVeckT> &
operator-= (constTNTVeckT> &A)
inline TNTVeckT> &
operator*= (constTNTVeckT> &A)
inline TNTVeckT> &
operator/= (constTNTVeckT> &A)
inline TNTVeckT> &
operator+= (constT& scalar)
inline TNTVeckT> &
operator-= (constT& scalar)
inline TNTVeckT> &
operator*= (constT& scalar)
inline void  daxpy.-impl (constT& scalar constTNTVeckT> &A)
inline void accumulate(constiteratorbeg, constiteratorend, T& s)
inline void  Orthog_impl ()
40.6
I/0
Names

inline std::ostream&
put (std::ostreamé&s) const

inline std::istream&
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40 TNTVect

get(std::istreamé&s)

40.1

copy and assignmenthelper methods

Names

40.1.1 inline void convert (constTNTVeckT>& objectin)
Copyofdatamembes ................... 69

40.1.1

inline void convert (constTNTVeckT>& objectin)

Copyof datamembes

In file ../LinAlg/tnt_vect.hh:2148

Copy of datamembers

40.2

fast copy and set

Names
inline void  copy (constT* v)

inline void set(constT& val)
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41 operator+

41

templateclassT> TNTVeckT> operator+ (const TNTVeckT> &A, const
TNTVeckT> &B)

TNT\ectsum.

In file ../LinAlg/tnt_vect.hh:2381

TNTVectsum.A methodof TNT Vectorcorvertedto TNTVect.
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42 operatof

42

templateclassT> TNTVeckT> operator- (const TNTVeckT> &A, const
TNTVeckT> &B)

TNT\éctdifference

In file ../LinAlg/tnt_vect.hh:2395

TNTVectdifference A methodof TNT Vectorcornvertedto TNTVect.
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43 operator*

43

templateclassT> TNTVeckT> operator* (const TNTVeckT> &A, const
TNTVeckT> &B)

TNT\éctcomponenby componenproduct.

In file ../LinAlg/tnt_vect.hh:2409

TNTVectcomponenby componenproduct.A methodof TNT Vectorcorvertedto TNTVect.
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44 dot prod

44

templataclassT> T dot_prod (constTNTVeckT> &A, constTNTVeckT> &B)

TNT\éctinner product.

In file ../LinAlg/tnt_vect.hh:2423

TNTVectinnerproduct.A methodof TNT Vectorcorvertedto TNTVect.
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45 operatok<

45

templataclassT> std::ostream&operator<< (std::ostream &s, const
TNTVeckT> &A)

TNT\éctwrite to standad output.

In file ../LinAlg/tnt_vect.hh:2437

TNTVectwrite to standardbutput. A methodof TNT Vectorcorvertedto TNTVect.

This page was generated with the help of DOC+-+

April 29,2002 74

http:/ /www linuxsupportline.com/~doc+-+



46 operatop>

46

templateclassT> std::istream&operator>> (std::istream &s, TNTVeckT>
&A)

TNT\éctreadfromstandad input.

In file ../LinAlg/tnt_vect.hh:2443

TNTVectreadfrom standardnput. A methodof TNT Vectorcorvertedto TNTVect.
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47 ReadOnlyNumArray

a7

templateclassT> class ReadOnlyNumArray

AnarraythatcanbedeclardReadOnly

In file ../LinAlg/read.only_num.arrayhh;2455

Public Members

47.2 usualmethods 76
47.3 methods 77
Private Members
47.1 data 77
An arraythatcanbedeclaredReadOnly
47.2
usual methods
Names
ReadOnlyNumArray () defaultconstructor
ReadOnlyNumArray (int size.in)
constructor
ReadOnlyNumArray (constReadOnlyNumArrayT>& objectin)
copyconstructor
ReadOnlyNumArrayT> &
operator= (constReadOnlyNumArrayT>& objectin)
assignment
ReadOnlyNumArrayT> &
operator= (constTNTVeckT>& objectin)
assignment
ReadOnlyNumArrayT> &
operator= (constT& scalar)
assignmenfromscalar
virtual ~“ReadOnlyNumArray () destructor
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47 ReadOnlyNumArray

47.3

methods

Names
inline void setRO ()

inline bool getRO () const
inline void  newsize()

inline void  newsize(int sizein)
inline int size() const

inline constT&
operator[] (inti) const

inline void setValues(int num.elem, constT* v)

47.1

data

Names
TNTVeckT> _v

bool _ro
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48 Timer

48

class Timer

A stopwatt
In file ../LinAlg/timer.hh:2554
Public Members
48.2 public typedefanddata .............c.c i 78
48.3 usualmethods 78
48.4 methods 79
Private Members
48.1 data 79
A stopwatch
48.2
public typedefand data
Names
typedef clock tClocks
static constintCPS
48.3
usual methods
Names
Timer () defaultconstructor
This page was generated with the help of DOC++ April 29, 2002 78
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48 Timer
48.4
methods
Names
void start () startsthe chronometer
void stop() endsthe chronometer
void stop_cycle() storesa cycleandresetsaccumulator
void reset() resetgotal
double get.total () computesthe time spent betweenend and
start: timein seconds
double getavg () computesthe time spent betweenend and
start: timein seconds
48.1
data
Names
clockt start_
int count.
bool running
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49 operatok<

49

ostream&operator<< (ostreamé&s, constVectorl&A)

In file ../LinAlg/vector123.hh:262
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50 operatop>

50

istream&operator>> (istreamé&s, Vectorl&A)

In file ../LinAlg/vector123.hh:264
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51 operatok<

51

ostream&operator<< (ostreamé&s, constVector2&A)

In file ../LinAlg/vector123.hh:266
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52 operatop>

52

istream&operator>> (istreamé&s, Vector2&A)

In file ../LinAlg/vector123.hh:268
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53 operatok<

53

ostream&operator<< (ostreamé&s, constVector3&A)

In file ../LinAlg/vector123.hh:280
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54 operatop>

54

istream&operator>> (istreamé&s, Vector3&A)

In file ../LinAlg/vector123.hh:282
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55 Vectorl

55

class Vectorl

Includeaccesdy functionsusedby Vertex in order to generlizealgorithms

In file ../LinAlg/vector123.hh:878

Public Members
55.1 public methods ... 86

Private Members

friend ostream&
operator<< (ostream&s, constVectorl&A)

friend istream&operator>> (istreamé&s, Vectorl&A)

Includeaccessy functionsusedby Vertex in orderto generalizealgorithms

55.1

public methods

Names
double X

inline Vectorl (doublexin = 0.0, doubleyin = 0.0, doublezin=0.0)
inline double getXYZ (inti) const

inline void putXYZ (inti, doubled)

inline double&

X ()

inline constdouble&
X () const

Vectorl (constVector2&in)
Vectorl (constVector3&in)

inline sizet size() const
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56 Vector2

56

class Vector2

Includeaccesdy functionsusedby Vertex in order to generlizealgorithms

In file ../LinAlg/vector123.hh:Z221

Public Members
56.1 public methods ... 87

Private Members

friend ostream&
operator<< (ostream&s, constVector2&A)

friend istream&operator>> (istreamé&s, Vector2&A)

Includeaccessy functionsusedby Vertex in orderto generalizealgorithms

56.1

public methods

Names
double X

inline Vector2 (doublexin = 0.0, doubleyin = 0.0, doublezin=0.0)
inline double getXYZ (inti) const

inline void putXYZ (inti, doubled)

inline double&

X ()

inline constdouble&
X () const

inline double&
Y ()

inline constdouble&
Y () const

Vector2 (constVectorl&in)
Vector2 (constVector3&in)
inline sizet size() const
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57 Vector3

57

class Vector3

Includeaccesdy functionsusedby Vertex in order to generlizealgorithms

In file ../LinAlg/vector123.hh:269

Public Members
57.1 public methods ... 88

Private Members

friend ostream&
operator<< (ostream&s, constVector3&A)

friend istream&operator>> (istreamé&s, Vector3&A)

Includeaccessy functionsusedby Vertex in orderto generalizealgorithms

57.1

public methods

Names
double X
inline Vector3 (doublexin = 0.0, doubleyin = 0.0, doublezin = 0.0)
inline double getXYZ (inti) const
inline void putXYZ (inti, doubled)
inline double&

X0
inline constdouble&

X () const
inline double&

YO
inline constdouble&

Y () const
inline double&

Z()
inline constdouble&

Z () const

Vector3 (constVectorl&in)
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57 Vector3

Vector3 (constVector2&in)

inline sizet size() const
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58 LinAlgVectorSpace

58

class LinAlgV ectorSpace: virtual public LinAlgVector

In file ../LinAlg/vector123.hh:288

Inheritance
30
LinAlgVector <—‘
58
LinAlgVectorSpace

59
VecSpecificDim

Public Members
58.2 usualmethods o 90

58.3 virtual methods e 90

Private Members
58.1 castingto actualtype ... ..o 91

58.2

usual methods

Names
LinAlgV ectorSpace()
LinAlgV ectorSpace(constLinAlgVectorSpacedav)
LinAlgVectorSpace&
operator= (constLinAlgVectorSpacedav)
~LinAlgV ectorSpace()
58.3

virtual methods

This page was generated with the help of DOC+-+
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58 LinAlgVectorSpace

Names
virtual doublegetXYZ (inti) const

virtual void putXYZ (inti, doubled)

virtual LinAlgVectorSpace&
Cross(constLinAlgVectorSpace&, constLinAlgVectorSpace&B)

virtual void normalize ()

virtual doubleNormSqd () const

58.1

castingto actual type

Names

inline LinAlgVectorSpace*
castto_self type ()

inline constLinAlgVectorSpace*
castto_self type () const
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59 VecSpecificDim

59

templat&classT> class VecSpecificDim: virtual public LinAlgV ectorSpace

T canbe Vectorl,\ector2,or \ector3

In file ../LinAlg/vector123.hh:210

Inheritance
30
LinAlgVector <—‘
58
LinAlgVectorSpace

59
VecSpecificDim

Public Members

59.2 usualmethods 93
59.3 staticmethods 93
59.4 accesgdo data e 94
59.5 OPEratOrsS 94
59.6 virtual functionsof LinAlgVector ..., 94
59.7 virtual functions of LinAlgV ectorSpace .................c.covet.. 95
59.8 linear algebrafunctions ...............ccoiiiiiiiiiii i 95
59.9 virtual functionsof LinAlgVector ..., 96
ProtectedMembers

59.1 data 96

Private Members

friend std::ostreamé&
operator<< <T> (std::ostreamé&s, constVecSpecificDIRT>& A)

friend std::istreamé&
operator>> <T> (std::istream&s, VecSpecificDimT>& A)

T canbeVectorl,Vector2,or Vector3
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59 VecSpecificDim

59.2

usual methods

Names

59.2.1 VecSpecificDim(doublexin = 0.0, doubleyin = 0.0, doublezin =0.0)
defaultconstructor ...................... 93

VecSpecificDim(T& in) constructor

VecSpecificDim(LinAlgV ector&in)
constructor

VecSpecificDim(constVecSpecificDImT>& in)
copyconstructor

VecSpecificDIiRT> &
operator= (constVecSpecificDimT>& in)
assignmentperator

~VecSpecificDim() destructor

59.2.1

VecSpecificDim(doublexin = 0.0,doubleyin = 0.0,doublezin = 0.0)

defaultconstructor

In file ../LinAlg/vector123.hh:237

default constructor

Note,constructorof VectorlandVector2will alsoaccepthreearguments.

59.3

static methods

Names

inline static VecSpecificDImT> &
castto_self type (LinAlgVector&in)

inline static constVecSpecificDImT> &
castto_self type (constLinAlgVector&in)
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59 VecSpecificDim

59.4

accesdo data

Names
inline operator constT& () const
inline operator T& ()
59.5
operators
Names
inline VecSpecificDIiRT> &
operator+= (constVecSpecificDIRT>& A)
inline VecSpecificDIiMT> &
operator-= (constVecSpecificDImT>& A)
inline VecSpecificDImT> &
operator*= (constVecSpecificDimRT>& A)
59.6

virtual functions of LinAlgV ector

Names

inline LinAlgVector&
operator= (constLinAlgVector&in)

inline LinAlgVector*
newLinAlgVector () const

inline LinAlgVector*
clone() const

inline LinAlgVector&
operator- ()

inline LinAlgVector&
operator= (constLinAlgScalar& las)

inline LinAlgVector&
operator+= (constLinAlgScalar& las)

inline LinAlgVector&
operator-= (constLinAlgScalaré& las)

inline LinAlgVector&
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59 VecSpecificDim
operator*= (constLinAlgScalar& las)
inline LinAlgVector&
operator/= (constLinAlgScalar&las)
inline LinAlgVector&
operator+= (constLinAlgVector&lav)
inline LinAlgVector&
operator-= (constLinAlgVector&lav)
inline LinAlgVector&
operator*= (constLinAlgVector&lav)
inline std::ostream&
put (std::ostreamé&s) const
inline std::istream&
get(std::istreamé&s)
59.7

virtual functions of LinAlgV ectorSpace

Names
inline
inline

inline

inline

inline

59.8

double getXYZ (inti) const
void putXYZ (inti, doubled)

LinAlgVectorSpace&
Cross(constLinAlgVectorSpace&A, constLinAlgVectorSpace&B)

void normalize ()
double NormSqd () const

linear algebrafunctions

Names
inline
inline
inline
inline

inline

void daxpy.impl (constdouble&scalar constVecSpecificDiRT> &A)
void  Orthog_impl ()

double norm () const

double dot (constVecSpecificDirRT>& v) const

double norm_sqd () const
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59

VecSpecificDim

59.9

virtual functions of LinAlgV ector

Names
inline void  daxpy (constLinAlgScalar&las, constLinAlgVector&lav)
inline void  Orthog ()
inline LinAlgScalar
Norm () const
inline LinAlgScalar
Dot (constLinAlgVector& lav) const
inline LinAlgVector&
operator= (constdouble&A)
inline LinAlgVector&
operator+= (constdouble&A)
inline LinAlgVector&
operator-= (constdouble&A)
inline LinAlgVector&
operator*= (constdouble&A)
inline LinAlgVector&
operator/= (constdouble&A)
59.1
data
Names
T vec
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60 operator+

60

templateclassT>inline LinAlgVectoroperator+ (constdouble& A, constVec-
SpecificDinkT>& B)

In file ../LinAlg/vector123.hh:321
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61 operator

61

templateclassT>inline LinAlgVectoroperator- (constdouble& A, constVec-
SpecificDinxT>& B)

In file ../LinAlg/vector123.hh:328
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62 operator*

62

templateclassT>inline LinAlgVectoroperator* (constdouble& A, constVec-
SpecificDinxT>& B)

In file ../LinAlg/vector123.hh:326
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63 operator+

63

templateclassT>inline LinAlgVectoroperator+ (const LinAlgScalar& las,

C?nst VecSpecificDIiRT>&
B

In file ../LinAlg/vector123.hh:323
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64 operator

64

templateclassT>inline LinAlgVectoroperator- (const LinAlgScalar& las,

c?nst VecSpecificDIiRT>&
B

In file ../LinAlg/vector123.hh:328
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65 operator*

65

templateclassT>inline LinAlgVectoroperator* (const LinAlgScalar& las,

c?nst VecSpecificDIiRT>&
B

In file ../LinAlg/vector123.hh:323
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66 operator+

66

templateclassT>inline LinAlgVectoroperator+ (const VecSpecificDIimT>&

A,  const VecSpeci-
ficDIim<T>& B)

In file ../LinAlg/vector123.hh:328
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67 operator

67

templateclassT>inline LinAlgVectoroperator- (const VecSpecificDIimT>&

A, const VecSpeci-
ficDIm<T>& B)

In file ../LinAlg/vector123.hh:3@5
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68 operator*

68

templateclassT>inline LinAlgVectoroperator* (const VecSpecificDIimT>&

A,  const VecSpeci-
ficDIm<T>& B)

In file ../LinAlg/vector123.hh:322
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69 operatok< <Vector>

69

template> std:.ostream&perator<< <Vectorl> (std::ostreamé&s, const Vec-
SpecificDinxVectord>& A)

In file ../LinAlg/vector123.hh:329
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70

operator> <VectorDd

70

template> std:.istream&operator>> <Vectorl> (std::istream& s, VecSpeci-

ficDim<Vectorb>& A)

In file ../LinAlg/vector123.hh:323
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71 operatok< <Vector2

71

template> std:.ostream&perator<< <Vector2> (std::ostreamé&s, const Vec-
SpecificDinxVector2& A)

In file ../LinAlg/vector123.hh:387
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72 operator> <Vector2

72

template> std:.istream&operator>> <Vector2> (std::istream& s, VecSpeci-
ficDim<Vector2& A)

In file ../LinAlg/vector123.hh:321
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73 operatok< <Vector3

73

template> std:.ostream&perator<< <Vector3> (std::ostreamé&s, const Vec-
SpecificDinxVector3& A)

In file ../LinAlg/vector123.hh:325
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74

operator> <Vector3

74

template> std:.istream&operator>> <Vector3> (std::istream& s, VecSpeci-

ficDim<Vector3& A)

In file ../LinAlg/vector123.hh:329
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75

BsplineEquations

75

class BsplineEquations

B splinesfor interpolation.

In file ../Basic/bspline.hh:3336

Public Members

75.1

basicequations .. 112

B splinesfor interpolation.

non S (=1D)K(n+1) n+1 N
B0 =2 tri—iia 2z X

% B"(x) = B""}(x+1/2) - B }(x—1/2)
Author: Alan Louis Scheinine
Version: $Id: bspline.hh,v 1.4 2002/04/17 15:44:07 alan Exp $
75.1

basicequations

Names

75.1.1

75.1.2

75.1.3

75.1.4

staticinline

staticinline

staticinline

staticinline

staticinline

staticinline

staticinline

staticinline

double
bspline2 (doublex)
double
bspline2.derivative (doublex)
double
bspline2.integral (doublex, doubley)
double
bspline2integral (doublex)
double
bsplinepair2 (doublex) inputxis centeedbetweertwo peaks ..... 114
double
bsplinepair2_derivative (doublex)
inputx is centeedbetweertwopeaks ..... 114
double
bsplinepair2_integral (doublex, doubley)
inputx is centeedbetweertwo peaks ..... 114
double
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75 BsplineEquations

bsplinepair2_integral (doublex)
inputx is centeedbetweertwopeaks ..... 114

staticinline double
bspline3(doublex)

staticinline double
bspline3.derivative (doublex)

staticinline double
bsplinel.integral (doublex, doubley)

staticinline double
bsplinel.integral (doublex)

75.1.5 staticinline double
bsplinepair3 (doublex) inputxis centeedbetweertwo peaks ..... 114

75.1.6  staticinline double
bsplinepair3_derivative (doublex)
inputx is centeedbetweertwo peaks ..... 115

75.1.7  staticinline double
bsplinepair3.integral (doublex, doubley)
inputx is centeedbetweertwopeaks ..... 115

75.1.8 staticinline double
bsplinepair3_integral (doublex)
inputx is centeedbetweertwo peaks ..... 115

staticinline double
bspline4 (doublex)

staticinline double
bsplined.derivative (doublex)

staticinline double
bsplined.integral (doublex, doubley)

staticinline double
bspline4.integral (doublex)

75.1.9 staticinline double
bsplinepaird (doublex) inputxis centeedbetweertwo peaks ..... 115

75.1.10 staticinline double
bsplinepair4_derivative (doublex)
inputx is centeedbetweertwopeaks ..... 116

75.1.11 staticinline double
bsplinepaird_integral (doublex, doubley)
inputx is centeedbetweertwo peaks ..... 116

75.1.12 staticinline double
bsplinepair4_integral (doublex)
inputx is centeedbetweertwopeaks ..... 116

7511

staticinline doublebsplinepair2 (doublex)
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75 BsplineEquations

inputx is centeedbetweertwo peaks
In file ../Basic/bspline.hh:3412

inputx is centerecbetweerntwo peaks

75.1.2

staticinline doublebsplinepair2_derivative (doublex)

inputx is centeedbetweertwo peaks

In file ../Basic/bspline.hh:3415

inputx is centereetweertwo peaks

75.1.3

staticinline doublebsplinepair2_integral (doublex, doubley)

inputx is centeedbetweertwo peaks
In file ../Basic/bspline.hh:3418

inputx is centerecbetweerntwo peaks

75.1.4

staticinline doublebsplinepair2_integral (doublex)

inputx is centeedbetweertwo peaks
In file ../Basic/bspline.hh:3421

inputx is centerebetweerntwo peaks

75.1.5

staticinline doublebsplinepair3 (doublex)

inputx is centeedbetweertwo peaks

In file ../Basic/bspline.hh:3496

inputx is centereetweertwo peaks
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75 BsplineEquations

75.1.6

staticinline doublebsplinepair3_derivative (doublex)

inputx is centeedbetweertwo peaks

In file ../Basic/bspline.hh:3499

inputx is centerecbetweerntwo peaks

7517

staticinline doublebsplinepair3_integral (doublex, doubley)

inputx is centeedbetweertwo peaks

In file ../Basic/bspline.hh:3502

inputx is centereetweertwo peaks

_ 7518

staticinline doublebsplinepair3_integral (doublex)

inputx is centeedbetweertwo peaks

In file ../Basic/bspline.hh:3505

inputx is centerebetweerntwo peaks

75.1.9

staticinline doublebsplinepair4 (doublex)

inputx is centeedbetweertwo peaks

In file ../Basic/bspline.hh:3633

inputx is centerecbetweentwo peaks
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75 BsplineEquations

75.1.10

staticinline doublebsplinepair4_derivative (doublex)

inputx is centeedbetweertwo peaks

In file ../Basic/bspline.hh:3636

inputx is centerecbetweerntwo peaks

75.1.11

staticinline doublebsplinepair4_integral (doublex, doubley)

inputx is centeedbetweertwo peaks

In file ../Basic/bspline.hh:3639

inputx is centereetweertwo peaks

75.1.12

staticinline doublebsplinepair4_integral (doublex)

inputx is centeedbetweertwo peaks

In file ../Basic/bspline.hh:3642

inputx is centerebetweerntwo peaks
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76 Bspline

76

class Bspline

B-splinewith specificwidth.

In file ../Basic/bspline.hh:3668

Public Members

76.4 usualmethods 117
76.5 mMethods 118
ProtectedMembers

76.2 copy and assignmenthelpermethods .................... .. ... 118
76.3 methods 119

Private Members
76.1 basicequations .. 120

B-splinewith specificwidth.

Author: Alan Louis Scheinine
Version: $Id: bspline.hh,v 1.4 2002/04/17 15:44:07 alan Exp $

76.4

usual methods

Names
76.4.1 Bspline () Defaultconstructor ...................... 118

Bspline (doublex, int ix) constructor

Bspline (doublex, doubley, intix, intiy)
constructor

Bspline (doublex, doubley, doublez, intix, intiy, intiz)
constructor

Bspline (constBspline& objectin)
copyconstructor

Bspline& operator= (constBspline& objectin)
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76 Bspline

assignmentpermtor
virtual ~Bspline () destructor

76.4.1

Bspline()

Defaultconstructor

In file ../Basic/bspline.hh:3787

Default constructorNot really meaningful.

76.5

methods

Names
inline void  getVoxSize(double*x, double*y, double*z) const

inline void getCenter(double*x, double*y, double*z) const
inline void setCenter(doublex, doubley, doublez)

inline unsignecchar
getDimen() const

inline void setExtended(signedcharx, signedchary, signedcharz)

inline void getExtended(signedchar*x, signedchar*y, signedchar* z) const
inline double loc_map (inti, doublea)const

inline double loc_map_pair (inti, doublea)const

inline double bspline (constdouble*location)const

inline void  bspline_derivative (constdouble*location, double*d) const
inline double bspline.integral (constdouble*box) const

inline double bspline_avg (constdouble*box) const

76.2

copy and assignmenthelper methods
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76 Bspline

Names

76.2.1 inline void convert (constBspline& objectin)
Copyofdatamembes ................... 119

76.2.2 inline void corvert_tree(constBspline& objectin)
Call corverttree on eat parent classthen
callcorvert ...l 119

76.2.1

inline void convert (constBspline& objectin)

Copyof datamembes

In file ../Basic/bspline.hh:3696

Copy of datamembers

76.2.2

inline void corvert_tr ee(constBspline& objectin)

Call corverttreeon ead parentclassthencall convert

In file ../Basic/bspline.hh:3714

Call corverttreeon eachparentclassthencall corvert

76.3

methods

Names
inline void createinvr _scale()

inline void checkdegree()
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76 Bspline

76.1

basicequations

Names
unsignecchar dimen_

double vox_size [3]
double center_ [3]
double invr_scale [3]

unsignecchar degree [3]
signedchar  extended [3]
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77 StencilHandle

77

templateclassT> class StencilHandle

StencilHandlgakescontrol of a pointer

In file ../Basic/stencihandle.hh:4124

Public Members
77.3 methods 121

Private Members
77.1 Methods 122

77.2 data 122

StencilHandldakescontrol of a pointer
A countedpointerthattakescontrolof a pointer

Modified from omniORB2objectAdapteh Createdbn: 5/3/99Author: David Riddoch(djr) Copyright
(C)1996,1999AT&T ResearclCambridgeThisfile is partof theomniORBlibrary. TheomniORBlibrary
is freesoftware;you canredistributeit and/ormodify it underthetermsof the GNU Library GeneraPublic
Licenseaspublishedby the FreeSoftware Foundation;eitherversion2 of the License,or (at your option)
ary laterversion.

The countedpointerwith a counterfrom the heapis shavn in a Stroustrupbookon C++.

Author: Alan Louis Scheinine
Version: $Id: stencil_handle.hh,v 1.2 2002/04/22 05:24:20 alan
Exp $
77.3
methods
Names
StencilHandle () defaultconstructor

StencilHandle(T* p)  Constructoy now the StencilHandleis re-
sponsiblefor deletingT* p.

StencilHandle (constStencilHandIg T>& r)
copyconstructor

~StencilHandle () destructor
StencilHandleT> &
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77 StencilHandle

operator= (T* p) Assignmentnowthe StencilHandlés respon-
siblefor deletingT* p.

StencilHandleT> &
operator= (constStencilHandlgT>& r)

assignment
inline T* operator-> () const
inline operator T* () const
inline operator T*& ()
77.1
methods
Names
void releaseptr () reducethe refeencecountand maybedelete
pointerandcounter
void duplicate_ptr (constStencilHandlgT>& r)
Becomeanothercarrier of the pointer
77.2
data
Names
T* ptr_
int* referencecount.
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78 POINT_VALUE_MODE

78

externconstint POINT _VALUE _-MODE

Valuesetin stencilmatrix.C

In file ../Basic/interpol.hh:4226
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79 BOX_VALUE_MODE

79

externconstint BOX_VALUE _MODE

Valuesetin stencilmatrix.C

In file ../Basic/interpol.hh:4228
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80 PRECISIONLEVEL1

80

externconstint PRECISION _LEVEL1

Valuesetin Field/field.interpolLalgorithms.C

In file ../Basic/interpol.hh:4231
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81 PRECISIONLEVEL2

81

externconstint PRECISION _LEVEL2

Valuesetin Field/field.interpolLalgorithms.C

In file ../Basic/interpol.hh:4233
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82 PRECISIONLEVEL3

82

externconstint PRECISION_LEVEL3

Valuesetin Field/field.interpolLalgorithms.C

In file ../Basic/interpol.hh:4235
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83 PRECISIONLEVEL4

83

externconstint PRECISION_LEVEL4

Valuesetin Field/field.interpolLalgorithms.C

In file ../Basic/interpol.hh:4237
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84 MAX _STENCILSITES

84

LinAlg readonly_num.arrayhh constint MAX _STENCIL _SITES

In file ../Basic/stencikites.hh:4291
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85 StencilSites

85

class StencilSites: public StencilRarams

A stencilof sites.
In file ../Basic/stencikites.hh:4302
Inheritance
88
StencilRarams <—‘
85
StencilSites
L 92
StencilMatrix
Public Members
85.6 CONSIIUCIOIS et 131
85.7 usualmethods 131
85.8 Data 131
85.9 staticmethods e 133
ProtectedMembers
85.2 copyand assignmenthelpermethods ................. ...l 133
85.3 Methods 134
85.4 staticmethods e 134
85.5 data 134
Private Members
85.1 Methods e 136

A stencilof sites.

Note,assumeshatthe stenciltagis equalto the sizeof the stencil. Thereis no casein which different
stencilpatternshave the samesize.

Author: Alan Louis Scheinine
Version: $Id: stencil sites.hh,v 1.5 2002/04/03 22:01:43 alan Exp
$
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85 StencilSites

85.6
constructors
Names
85.6.1 StencilSites() defaultconstructor ...................... 131
StencilSites(int tag.in) Setsthex, y, [z] sitesof a stencil.
StencilSites(constStencilSitesaig& tag.in)
Setgthex, vy, [z] sitesof a stencil.
85.6.1

StencilSites()

defaultconstructor

In file ../Basic/stencikites.hh:4556

defaultconstructor

Thedefault constructoiis notreally usefulasidefrom implicit usagesuchasfilling avectorwith T().

85.7

usual methods

Names
StencilSites(constStencilSites&objectin)

Copyconstructor

StencilSites& operator= (constStencilSites&objectin)
Assignmenbperator.

virtual ~StencilSites() Destructor

85.8
Data
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85 StencilSites

Names
85.8.1 ReadOnlyNumArraysignedchar

stencilsitesx X positionsof the stencilsites ............. 132
85.8.2 ReadOnlyNumArraysignedchar

stencilsitesy Y positionsof the stencilsites ............. 132
85.8.3 ReadOnlyNumArraysignedchar

stencilsitesz Z positionsof the stencilsites ............. 132

85.8.1

ReadOnlyNumArraysignedchap stencilsites x

X positionsof the stencilsites

In file ../Basic/stencikites.hh:4606

X positionsof the stencilsites

85.8.2

ReadOnlyNumArraysignedchar stencil sitesy

Y positionsof the stencilsites

In file ../Basic/stencikites.hh:4611

Y positionsof the stencilsites

85.8.3

ReadOnlyNumArraysignedchap stencilsitesz

Z positionsof the stencilsites

In file ../Basic/stencikites.hh:4616

Z positionsof the stencilsites
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85 StencilSites

85.9

static methods

Names
static int getextent(int tag.in)

85.2

copy and assignmenthelper methods

Names
85.2.1 inline void convert (constStencilSites&objectin)
Copyofdatamembes ................... 133

85.2.2 inline void corvert_tree(constStencilSites&objectin)
Call corverttree on eath parent classthen
callcorvert ...l 133

85.2.1

inline void corvert (constStencilSites&objectin)

Copyof datamembes

In file ../Basic/stencikites.hh:4323

Copy of datamembers

85.2.2

inline void corvert_tr ee(constStencilSites&objectin)

Call corverttreeon ead parentclassthencall convert

In file ../Basic/stencikites.hh:4329

Call corverttreeon eachparentclassthencall corvert
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85

StencilSites

85.3
methods
Names
inline void setstencilsitesaux (int size.in, constsignedchar* stencilsitesxx,
constsignedchar* stencil sitesyy,
constsignedchar* stencilsiteszz)
void setstencilsites(int tag.in)
85.4

static methods

Names
static void  make_stencilsites()
static void  make_stencilLsites0()
static void  make_stencilLsites3()
static void  make_stencilsites5()
static void  make_stencilsites9()
static void  make_stencilsites13()
static void  make_stencilsites21()
static void  make_stencilsites25()
static void  make_stencilLsites27()
static void  make_stencilLsites33()
static void  make_stencilLsites57()

85.5
data
Names

static signedchar

stencilLsitesx0 [MAX _STENCILSITES]

static signedchar

stencilsitesy0O [MAX _STENCIL_SITES]

static signedchar

stencilsites zO[MAX _STENCILSITES]

static signedchar
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85

StencilSites

static

static

static

static

static

static

static

static

static

static

static

static

static

static

static

static

static

static

static

static

static

static

stencilLsitesx3 [MAX _STENCILSITES]

signedchar
stencilsitesy3 [MAX _STENCIL_SITES]

signedchar
stencilsites z3[MAX _STENCILSITES]

signedchar
stencilLsitesx5 [MAX _STENCILSITES]

signedchar
stencilsitesy5 [MAX _STENCIL_SITES]

signedchar
stencilsites z5[MAX _STENCILSITES]

signedchar
stencilLsitesx9 [MAX _STENCILSITES]

signedchar
stencilsitesy9 [MAX _STENCIL_SITES]

signedchar
stencilLsiteszZ9[MAX _STENCIL.SITES]

signedchar
stencilLsitesx13[MAX _STENCILSITES]

signedchar
stencilsitesyl13[MAX _STENCILSITES]

signedchar
stencilLsitesz13[MAX _STENCIL SITES]

signedchar
stencilsitesx21 [MAX _STENCIL.SITES]

signedchar
stencilsitesy21 [MAX _STENCIL.SITES]

signedchar
stencilLsitesz21[MAX _STENCIL SITES]

signedchar
stencilsitesx25[MAX _STENCILSITES]

signedchar
stencilLsitesy25[MAX _STENCILSITES]

signedchar
stencilLsitesz25[MAX _STENCIL SITES]

signedchar
stencilsitesx27 [MAX _STENCILSITES]

signedchar
stencilLsitesy27 [MAX _STENCILSITES]

signedchar
stencilLsitesz27[MAX _STENCIL SITES]

signedchar
stencilsitesx33[MAX _STENCILSITES]

signedchar
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85 StencilSites

stencilsitesy33[MAX _STENCIL SITES]

static signedchar
stencilsites z33[MAX _STENCILSITES]

static signedchar
stencilsitesx57 [MAX _STENCILSITES]

static signedchar
stencilLsitesy57 [MAX _STENCILSITES]

static signedchar
stencilsites z57[MAX _STENCILSITES]

85.5.1 static unsignecchar
initialized Whetheinitialized. ...................... 136

85.5.1

static unsigneccharinitialized

Whetherinitialized.

In file ../Basic/stencikites.hh:4542

Whetherinitialized.

Thealgorithmsto createthe stencilsareexecutedust once.

85.1

methods

Names

static void  zero_sites(int sitessize, signedchar*sitesx, signedchar*sitesy,
signedchar* sitesz)
Helperfunctionto reducecodesize
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86 ArbitrarySites

86

class ArbitrarySites

Anarbitrary groupof sites.

In file ../Basic/stencikites.hh:4649

Inheritance

86
ArbitrarySites

L 93
ArbitraryMatrix

Public Members

86.4 usualmethods 137
86.5 Data e 141
86.6 methods 142
ProtectedMembers

86.1 copy and assignmenthelpermethods .................... ... 142
86.2 data 143
86.3 mMethods 143

An arbitrarygroupof sites.

Author: Alan Louis Scheinine
Version: $Id: stencil._sites.hh,v 1.5 2002/04/03 22:01:43 alan Exp
$
86.4

usual methods

Names
ArbitrarySites () Defaultconstructor
86.4.1 ArbitrarySites (int sizein, constdouble*stencilsitesxx)
Constructor ... 138
86.4.2 ArbitrarySites (int sizein, constdouble*stencilsitesxx,

constdouble*stencil sitesyy)
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86

ArbitrarySites

86.4.3

86.4.4

86.4.5

86.4.6

86.4.7

86.4.8

86.4.9

constructor ...

ArbitrarySites (int sizein, constdouble*stencilsitesxx,
constdouble*stencil sitesyy,
constdouble*stencilsiteszz)

Constructor ...

ArbitrarySites (constReadOnlyNumArraydouble & stencilsitesxx)
Constructor ...

ArbitrarySites (constReadOnlyNumArraydouble & stencilsitesxx,
constReadOnlyNumArraydouble-& stencilsitesyy)
Constructor ...

ArbitrarySites (constReadOnlyNumArraydouble & stencilsitesxx,
constReadOnlyNumArraydouble& stencilsitesyy,
constReadOnlyNumArraydouble-& stencilsiteszz)

Constructor ...

ArbitrarySites (Stencil\ectorconstref stencilsitesxx)
Constructor ...

ArbitrarySites (Stencil\ector.constref stencilsitesxx,
Stencil\ectorconstref stencilsitesyy)
Constructor ...

ArbitrarySites (Stencil\ectorconstref stencilsitesxx,
Stencil\éctorconstref stencilsitesyy,
Stencil\ectorconstref stencilsiteszz)

Constructor ...

ArbitrarySites (constArbitrarySites&objectin)
Copyconstructor

ArbitrarySites&

virtual

86.4.1

operator= (constArbitrarySites&objectin)
Assignmenbperator.

~ArbitrarySites () Destructor

139

139

139

139

140

140

140

140

ArbitrarySites (int size.in, constdouble*stencilsitesxx)

Constructor

In file ../Basic/stencikites.hh:4835

Constructor Setsthex sitesof a stencil.

86.4.2

ArbitrarySites (int sizein, constdouble* stencilsitesxx, constdouble* sten-

cil_sitesyy)
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86 ArbitrarySites

Constructor

In file ../Basic/stencikites.hh:4843

Constructor Setsthex, y sitesof a stencil.

86.4.3

ArbitrarySites (int sizein, constdouble* stencilsitesxx, constdouble* sten-

cil_sitesyy, constdouble*stencilsiteszz)

Constructor
In file ../Basic/stencikites.hh:4853
ConstructorSetsthex, y, z sitesof a stencil.
86.4.4
ArbitrarySites (constReadOnlyNumArraydouble& stencilsitesxx)
Constructor

In file ../Basic/stencikites.hh:4865

Constructor Setsthex sitesof a stencil.

86.4.5

ArbitrarySites (const ReadOnlyNumArraydouble-& stencilsitesxx, const
ReadOnlyNumArraydouble & stencilsitesyy)

Constructor

In file ../Basic/stencikites.hh:4871

Constructor Setsthex, y sitesof a stencil.

This page was generated with the help of DOC+-+

April 29,2002 139

http:/ /www linuxsupportline.com/~doc+-+



86 ArbitrarySites

86.4.6

ArbitrarySites (const ReadOnlyNumArraydouble-& stencilsitesxx, const

ReadOnlyNumArraydouble & stencilsitesyy, const ReadOn-
lyNumArray<double & stencilsiteszz)

Constructor
In file ../Basic/stencikites.hh:4879
Constructor Setsthex, y, z sitesof a stencil.
86.4.7
ArbitrarySites (Stencil\ectorconstref stencilsitesxx)
Constructor

In file ../Basic/stencikites.hh:4889

ConstructorSetsthe x sitesof a stencil.

86.4.8

ArbitrarySites (Stencil\ectorconstref stencilsitesxx, Stencil\éctorconstref

stencilsitesyy)

Constructor

In file ../Basic/stencikites.hh:4895

Constructor Setsthex, y sitesof a stencil.

86.4.9

ArbitrarySites (Stencil\ectorconstref stencilsitesxx, Stencil\éctorconstref

stencilsitesyy, Stencil\éctor constref stencilsiteszz)

Constructor

In file ../Basic/stencikites.hh:4903

Constructor Setsthex, y, z sitesof a stencil.
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86 ArbitrarySites

86.5

Data

Names
86.5.1 ReadOnlyNumArraydoule>

stencilsitesx X positionsof thesites .. ..

86.5.2 ReadOnlyNumArraydoulde>

stencilLsitesy Y positionsof thesites .....

86.5.3 ReadOnlyNumArraydoulde>

stencilsitesz Z positionsof thesites . ...

86.5.1

ReadOnlyNumArraydouble> stencilsitesx

In file ../Basic/stencikites.hh:4939

X positionsof thesites

86.5.2

X positionsof the sites

ReadOnlyNumArraydouble stencilsitesy

In file ../Basic/stencikites.hh:4942

Y positionsof thesites

86.5.3

Y positionsof the sites

ReadOnlyNumArraydouble stencil sitesz

In file ../Basic/stencikites.hh:4945

Z positionsof thesites

Z positionsof the sites
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86 ArbitrarySites

86.6
methods
Names
86.6.1 inline int getSize() const Gettotalsize ..., 142
86.6.2 inline int getDimension() const  Getnumberofdimensions. ............... 142
86.6.1

inline int getSize() const

Gettotal size

In file ../Basic/stencikites.hh:4954

Gettotal size.

Return Value: number Of sites

86.6.2

inline int getDimension() const

Getnumberof dimensions.

In file ../Basic/stencikites.hh:4959

Getnumberof dimensions.

Return Value: dimension

86.1

copy and assignmenthelper methods

Names

86.1.1 inline void convert (constArbitrarySites&objectin)
Copyofdatamembes ................... 143

86.1.2 inline void corvert_tr ee(constArbitrarySites&objectin)
Call corverttree on eadh parent classthen
callcorvert .......... ... i, 143
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86

ArbitrarySites

86.1.1

inline void corvert (constArbitrarySites&objectin)

Copyof datamembes

In file ../Basic/stencikites.hh:4658

Copy of datamembers

86.1.2

inline void corvert_tr ee(constArbitrarySites&objectin)

Call corverttreeon ead parentclassthencall corvert

In file ../Basic/stencikites.hh:4666

Call corverttreeon eachparentclassthencall corvert

86.2
data
Names
int _size Thesizeof thearray of sites.
int _dimen Numberof dimensions.
86.3
methods
Names
inline void  setstencilsites(int sizein, constdouble*stencilsitesxx)
inline void  setstencilsites(int sizeiin, constdouble*stencilsitesxx,
constdouble* stencilsitesyy)
inline void  setstencilLsites(int size.in, constdouble*stencilsitesxx,
constdouble*stencilsitesyy,
constdouble*stencilsites zz)
inline void setstenciLsites(constReadOnlyNumArraydouble &

stencilsitesxx)
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86 ArbitrarySites

inline void setstencilsites(constReadOnlyNumArraydouble>&
stencilsitesxx, const
ReadOnlyNumArraydouble>& stencilsitesyy)

inline void  setstencilLsites(constReadOnlyNumArraydouble & stencilsitesxx,
constReadOnlyNumArraydouble-& stencilsitesyy,
constReadOnlyNumArraydouble-& stencilsiteszz)

inline void setstencilLsites(Stencil\ectorconstref stencilsitesxx)

inline void  setstencilLsites(Stencil\ectorconstref stencilsitesxx,
Stencil\ector constref stencilsitesyy)

inline void  setstencilLsites(Stencil\ectorconstref stencilsitesxx,

Stencil\éctor constref stencilsitesyy,
Stencil\ector.constref stencilsiteszz)
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87 StencilSites@g

87

class StencilSiteshg

In file ../Basic/stenciparams.hh;:4988

Public Members

87.2 methods.

Private Members

87.1 data

Tagfor stencilsites.

Tag for stencilsites.

Thetagthatspecifieghe sitesof a particularstencilis wrappedin a classto avoid confusionwith the

tagthatspecifieghetermsof a polynomial.

Author: Alan Louis Scheinine
Version: $Id: stencil params.hh,v 1.5 2002/04/21 01:23:56 alan
Exp $
87.2
methods.
Names
StencilSitesag () defaultconstructor

StencilSiteshg (int tag.in)
constructor

StencilSites g (constStencilSites@ig& objectin)
copyconstructor

StencilSites@g&
operator= (constStencilSites@ig& objectin)

assignment
~StencilSiteshg () destructor
87.2.1 inline int getintegerValue () const Gettag valueasaninteger. ............... 146
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87 StencilSites@g

87.2.1

inline int getintegerValue () const

Gettag valueasaninteger.

In file ../Basic/stenciparams.hh:5016

Gettagvalueasaninteger.

Return Value: tag

87.1

data

Names
int _tag Integer-valuedtag
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88

StencilRarams

88

class StencilParams

In file ../Basic/stenciparams.hh:5037

Inheritance

88

StencilRarams

85

L

StencilSites

Public Members

88.4
88.5
88.6

ProtectedMembers

88.1
88.2
88.3

constructors.
usual methods.
methods.

Basicparametes for anystencil.

copyand assignmenthelpermethods ............... .. ..o

data
methods

Basicparametersor ary stencil.

147
148
148

149
150
151

Note,assumeshatthe stenciltagis equalto the sizeof the stencil. Thereis no casein which different
stencilpatternshave the samesize.

Author: Alan Louis Scheinine
Version: $Id: stencil params.hh,v 1.5 2002/04/21 01:23:56 alan
Exp $
88.4
constructors.
Names
88.4.1 StencilParams () Defaultconstructor ...................... 148
StencilParams (int tag.in)
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88 StencilRarams

Definedag, size anddimensiorfor a stencil.

StencilParams (constStencilSitesagé& tag.in)
Definedag, size anddimensiorfor a stencil.

88.4.1

StencilParams ()

Defaultconstructor

In file ../Basic/stencibarams.hh:5127

Default constructorNot really meaningful.

88.5

usual methods.

Names
StencilParams (constStencilRirams&objectin)
Copyconstructor
StencilRirams&
operator= (constStencilRarams&objectin)
Assignmenbperator.
virtual ~StencilParams () Destructor
88.6
methods.
Names
88.6.1 inline StencilSitesag
getTag () const Gettagvalue ................ccoiiiin.. 149
88.6.2 inline int getSize() const Gettotalsize ........................... 149
88.6.3 inline int getDimension() const Getnumberof dimensiong2or 3). ........ 149
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88 StencilRarams

88.6.1

inline StencilSitesdggetTag () const

In file ../Basic/stenciparams.hh:5162

Gettagvalue.

Return Value: tag

88.6.2

Gettag value

inline int getSize() const

In file ../Basic/stenciparams.hh:5167

Gettotal size.

Return Value: number oOf sites

~ 8863

Gettotal size

inline int getDimension() const

In file ../Basic/stenciparams.hh;5172

Getnumberof dimensiong?2 or 3).

Return Value: dimension

88.1

Getnumberof dimensiong2 or 3).

copy and assignmenthelper methods
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88

StencilRarams

Names
88.1.1 inline void

88.1.2 inline void

88.1.1

convert (constStencilRirams&objectin)
Copyofdatamembes ................... 150

corvert_tr ee(constStencilRaramsé&objectin)
Call corverttree on eadh parent classthen
callcorvert ... 150

inline void convert (constStencilRiramsé&objectin)

Copyof datamembes

In file ../Basic/stenciparams.hh:5046

Copy of datamembers

88.1.2

inline void corvert_tr ee(constStencilRarams&objectin)

Call corverttreeon ead parentclassthencall convert

In file ../Basic/stenciparams.hh:5052

Call corverttreeon eachparentclassthencall corvert

88.2
data
Names
StencilSites@g_tag Indicatesthe stencilchoice
int _size Thesizeof thearray of sites.
int _dimen Numberof dimensions.
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88 StencilRarams

88.3
methods
Names
void setstencilparams (int tag.in)
88.3.1  bool check stenciltag (int tag.in)
chekthattagisvalid. ................... 151
88.3.1

bool check stencil tag (int tag.in)

In file ../Basic/stenciparams.hh:5106

checkthattagis valid.

ched thattag is valid.

Return Value: 1 if tagislegal,Oif tagis notavalid choice
Parameters: tag_in tagvalueto testvalidity
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89 Termshg

89

class TermsTag

Tag for polynomialterms.

In file ../Basic/stencikerms.hh:5206

Private Members
89.1 data. 152

89.2 methods 152

Tagfor polynomialterms.

Thetagthatspecifiesa particularsetof termsis wrappedn aclassto avoid confusionwith thetagthat
specifieghe stencilsites.

Author: Alan Louis Scheinine
Version: $Id: stencil_terms.hh,v 1.11 2002/04/18 23:38:14 alan
Exp $
89.1
data.
Names
int _tag tag for degreeof polynomial.
int _basis basisfunctions.
int _size Thesizeof thearray of sites.
int _dimen numberof dimensions.
89.2
methods
Names
void setparams ()
89.2.1 usualmethods o 153
89.2.2 dataaccessnethods ... .. e 153
89.2.3 staticmethods e 154
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89 Termshg
89.2.1
usual methods
Names
TermsTag () defaultconstructor
TermsTag (int tag.in, int basisin)
constructor
TermsTag (constTermsag& objectin)
copyconstructor
TermsBg&  operator= (constTermshg& objectin)
assignment
~“TermsTag () destructor
89.2.2
data accessnethods
Names
inline int getintegerTag () const
inline int getintegerBasis() const
89.2.2.1 inline int getSize() const Gettotalsize .........................l. 153
89.2.2.2 inline int getDimension() const Getnumberof dimensions. ............... 154
89.2.2.1

inline int getSize() const

In file ../Basic/stenciterms.hh:5311

Gettotal size.

Return Value:

number of terms

Gettotal size
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89 Termshg

89.2.2.2

inline int getDimension() const

Getnumberof dimensions.

In file ../Basic/stencikerms.hh:5316

Getnumberof dimensions.

Return Value: dimension

89.2.3

static methods

Names
static bool  checkterms_tag (int tag.in, int basisin)
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90

PrecisionChoice

90

class PrecisionChoice

Holdschoiceof stenciland choiceof basisfor interpolation

In file ../Basic/stencikterms.hh:5355

Public Members

90.1 data 155
Holdschoiceof stencilandchoiceof basisfor interpolation
90.1
data
Names
int stencil type
int basistype
inline int getstencilL.choice(int dimen)const
inline int getbasistype () const
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91 StencilTerms

91

class StencilTerms

Polynomialtermsfor a givenstencil.

In file ../Basic/stencikerms.hh:5442

Public Members

91.4 CONSIrUCIOrS e 156
915 Usualmethods 157
91.6 data 157
91.7 methods 159
ProtectedMembers

91.1 copy and assignmenthelpermethods ...................... ... 161
91.2 data 162
91.3 methods 162

Polynomialtermsfor a givenstencil.

The polynomialtermsdo not dependon field values. Thetermsdependon X, y, [and z] values.Each
termis a functionalsuchasx*y or x*x*y, etc. with oneadditionalcomplicationthatthe termsmight be
averagesver aboxratherthancorrespondingo onelocation.

For afunction f(x) = X", theaveragevalueof f in theinterval A< x < Biis

(A" + A1 B4+ A24 B2 AxB" 1+ B") /(n+1)

Author: Alan Louis Scheinine
Version: $Id: stencil_terms.hh,v 1.11 2002/04/18 23:38:14 alan
Exp $
91.4
Constructors
Names
91.4.1 StencilTerms () Defaultconstructor ...................... 157

StencilTerms (int tag.in) constructor

StencilTerms (int tag.in, int basisin)
constructor

StencilTerms (constTermsag& tag.in)
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91 StencilTerms

constructor

StencilTerms (constTermsBg& tag.in, doublex)
constructoy bsplinebasisfunctions

StencilTerms (constTermsTag& tag.in, doublex, doubley)
constructoy bsplinebasisfunctions

StencilTerms (constTermsTgé& tag in, doublex, doubley, doublez)
constructoy bsplinebasisfunctions

StencilTerms (constTermsRg& tag.in, int dimensionin,
constdouble*aspect,bool* ok)
constructor anybasis

914.1

StencilTerms ()

Defaultconstructor

In file ../Basic/stencikterms.hh:5905

Default constructorNot really meaningful.

915

Usual methods

Names
StencilTerms (constStencillermsé&objectin)
Copyconstructor
StencilTerms& operator= (constStencilTerms&objectin)
Assignmenbperator.
virtual ~StencilTerms () Destructor
91.6
data
Names
91.6.1 Stencil\ector terms An array of either the valuesof the polyno-

mial termsat a location or the valuesof the
polynomialtermswith eat averaged over a
070 158
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91 StencilTerms

91.6.2 Stencil\ector xterms Thexvaluesof anarray of vectosfor thegra-

dient ... 158
91.6.3 Stencil\ector yterms Theyvaluesof anarray of vectosfor thegra-

dient ... 158
91.6.4 Stencil\ector zterms Thezvaluesof anarray of vectossfor thegra-

dient ... 159
9161

Stencil\ectorterms

An array of eitherthe valuesof the polynomialtermsat a location or the valuesof the polynomialterms
with eadh averagedover a box

In file ../Basic/stencikerms.hh:6146

An arrayof eitherthevaluesof the polynomialtermsatalocationor thevaluesof the polynomialterms
with eachaveragedverabox

91.6.2

Stencil\ectorxterms

Thex valuesof an array of vectoss for thegradient

In file ../Basic/stencikerms.hh:6151

Thex valuesof anarrayof vectorsfor thegradient

91.6.3

Stencil\ectoryterms

They valuesof an array of vectoss for thegradient

In file ../Basic/stencikerms.hh:6156

They valuesof anarrayof vectorsfor thegradient
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91 StencilTerms

91.6.4

Stencil\ectorzterms

Thez valuesof an array of vectoss for thegradient

In file ../Basic/stencikerms.hh:6161

Thez valuesof anarrayof vectorsfor the gradient

91.7
methods
Names
91.7.1 void make_point_terms (constdouble*location)
A functionto geneiatepolynomialterms ... 159
91.7.2 void make_ntgrl _terms (constdouble*box)
A functionto genemtetermsavemgedover a
DOX o 160
91.7.3 void make_gradient_terms (constdouble*location)

A functionto geneategradientvectorterms 160
91.7.4 inline TermsTg

getTag () const Gettagvalue ............ ...l 160
91.7.5 inline int getSize() const Gettotalsize ............cciiiii. 160
91.7.6 inline int getDimension() const Getnumberof dimensions. ............... 161

91.7.1

void make_point_terms (constdouble*location)

A functionto genemte polynomialterms

In file ../Basic/stenciterms.hh:6172

A functionto generatgoolynomialterms
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91

StencilTerms

91.7.2

void make_ntgrl _terms (constdouble*box)

In file ../Basic/stencikerms.hh:6211

A functionto geneatetermsaveragedover a box

A functionto generatéermsaveragedver a box

91.7.3

void make_gradient_terms (constdouble*location)

In file ../Basic/stencikerms.hh:6250

A functionto genemate gradientvectorterms

A functionto generateyradientvectorterms

9174

inline TermskggetTag () const

In file ../Basic/stencikerms.hh:6290

Gettagvalue.

Return Value: tag

91.7.5

Gettag value

inline int getSize() const

In file ../Basic/stencikterms.hh:6295

Gettotal size.

Return Value: number

of terms

Gettotal size
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91 StencilTerms

91.7.6

inline int getDimension() const

Getnumberof dimensions.

In file ../Basic/stencikerms.hh:6300

Getnumberof dimensions.

Return Value: dimension

91.1

copy and assignmenthelper methods

Names
91.1.1 inline void corvert (constStencilTerms&objectin)
Copyofdatamembes ................... 161

91.1.2 inline void corvert_tr ee(constStencilTerms&objectin)
Call corverttree on eath parent classthen
callcorvert ...l 161

91.1.1

inline void corvert (constStencilferms&objectin)

Copyof datamembes

In file ../Basic/stencikerms.hh:5451

Copy of datamembers

91.1.2

inline void corvert_tr ee(constStencilTerms&objectin)

Call corverttreeon eadh parentclassthencall corvert

In file ../Basic/stencikerms.hh:5460

Call corverttreeon eachparentclassthencall corvert
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91

StencilTerms

91.2
data
Names
Termshg _tag
std::vectokBspline
_basisfunctions
91.3
methods
Names
void terms3_taylor (constdouble*location)
void integrate3_taylor (constdouble*box)
void gradient3_taylor (constdouble*location)
void termsb5_taylor (constdouble*location)
void integrate5_taylor (constdouble*box)
void gradient5_taylor (constdouble*location)
void terms9_taylor (constdouble*location)
void integrate9_taylor (constdouble*box)
void gradient9_taylor (constdouble*location)
void terms13taylor (constdouble*location)
void integratel3taylor (constdouble*box)
void gradient13_taylor (constdouble*location)
void terms27_taylor (constdouble*location)
void integrate27_taylor (constdouble*box)
void gradient27_taylor (constdouble*location)
void terms33.taylor (constdouble*location)
void integrate33.taylor (constdouble*box)
void gradient33_taylor (constdouble*location)
inline void terms_bspline (constdouble*location)
inline void integrate_bspline (constdouble*box)
inline void gradient_bspline (constdouble*location)
void zero_out_stencilL.terms ()
void zero_out_terms ()
void zero_out_xyzterms ()
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91 StencilTerms

void setup_terms ()
void setup_xyzterms ()
void make_basisfunctions (int tag.in, int basistype, int dimensionin,

doublex, doubley, doublez, bool* ok)
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92 StencilMatrix

92

class StencilMatrix : public StencilSites

A matrix that relatespolynomialcoeficientsto field values.

In file ../Basic/stenciimatrix.hh:6340

Inheritance
88
StencilRarams <—‘
85
StencilSites
92

StencilMatrix

Public Members

92.4 usualmethods 164
92.5 data 165
92.6 mMethods. 165
ProtectedMembers

92.1 copyand assignmenthelpermethods ............................ 166
92.2 data 166
92.3 methods 167

A matrix thatrelatespolynomialcoeficientsto field values.

Usesstencilsof aregularlattice.

Author: Alan Louis Scheinine
Version: $Id: stencil matrix.hh,v 1.7 2002/04/23 23:15:19 alan
Exp $
92.4

usual methods
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92 StencilMatrix

Names
StencilMatrix () Defaultconstructor
StencilMatrix (int tag.in, int basisin)
Constructor
StencilMatrix (constStencilMatrix& objectin)
Copyconstructor
StencilMatrix&operator= (constStencilMatrix& objectin)
Assignment.
virtual ~StencilMatrix () Destructor
92.5
data
Names
92.5.1 vectordouble
_col_by_col_matrix matrix of polynomialtermsandsites. ...... 165

vectokdouble
_row_by_row_matrix

92.5.1

vectokdouble _col_by_col_matrix

matrix of polynomialtermsand sites.

In file ../Basic/stencimatrix.hh:6510

matrix of polynomialtermsandsites.A matrixin which eachrow containghetermsof a polynomialfor a

positionandthevariousrows referto differentpositionsof a stencil.

92.6

methods.

Names

92.6.1 inline int fill_matrix (constdouble*paosition, constimageBaséfield,

int value mode)

Fills-in thematrixaccodingto a certainsten-
cl. o

int take.inverse()
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92 StencilMatrix

void mat_vecmult (Stencil\ectorconstref stencilcoefsin,
Stencil\ectorref stencilcoefsout) const

void vecmat_mult (Stencil\ectorconstref stencilcoefsin,
Stencil\ectorref stencilcoefsout) const

virtual int generateLatticelnverse(constimageBasetattice, int valuemode)

inline int numsSites() const

inline int num_rows () const

inline int num_cols() const
92.6.1

inline int fill _matrix (const double *position, const ImageBase *field, int

valuemode)

Fills-in thematrix accodingto a certainstencil.

In file ../Basic/stenciimatrix.hh:6524

Fills-in thematrix accordingto a certainstencil.

Note,assumeshatthe stenciltagis equalto the sizeof the stencil. Thereis no casein which different
stencilpatternshave the samesize.

92.1

copy and assignmenthelper methods

Names

inline void  convert (constStencilMatrix& objectin)
Copyof datamembes.

inline void  corvert_tr ee(constStencilMatrix& objectin)
Call corverttree on eadh parent classthen
call corvert.

92.2
data
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92

StencilMatrix

Names
Termshg _terms_tag
int _num_rows
int _num_cols
92.3
methods
Names

92.3.1 inline int fill _matrix (int syze, constdouble*position, constdouble*aspect,
int value mode)

Fill matrixbasedonfieldfor a specificstencil.

int fill_matrix _n (int syze, int dymen, Stencilferms&stencil,
constdouble*position, constdouble*aspect,
int value mode)
Core of filling procedue.

92.3.1

inline int fill _matrix (int syze,constdouble* position, constdouble* aspect,nt

valuemode)

Fill matrix basedon field for a specificstencil.

In file ../Basic/stencimatrix.hh:6389

Fill matrix basedn field for a specificstencil.

Parameters: use a different interpolation function aroundeach

pixel/voxel,hence, the position can be zero

(0.0,0.0[,0.0)).

field imagevalues

value modePOINT_VALUE MODE impliesmatrix terms are the value at the center
point.BOX_VALUE _MODE impliesmatrixtermsare

anaverageoverthe pixel/voxel.

positionCan
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93 ArbitraryMatrix

93

class ArbitraryMatrix : public ArbitrarySites

A matrix that relatespolynomialcoeficientsto field values.

In file ../Basic/stenciimatrix.hh:6586

Inheritance
86
ArbitrarySites <—‘
93
ArbitraryMatrix

Public Members

93.4 usualmethods 168
93.5 data 170
93.6 methods. 170
ProtectedMembers

93.1 copy and assignmenthelpermethods ...................... ... 171
93.2 data 172
93.3 methods 172

A matrix thatrelatespolynomialcoeficientsto field values.

Usesspecificpolynomialcoeficientsdefinedin classStencilTermsbut hasarbitrarysites.

Author: Alan Louis Scheinine
Version: $Id: stencil matrix.hh,v 1.7 2002/04/23 23:15:19 alan
Exp $
93.4

usual methods

Names
ArbitraryMatrix () Defaultconstructor

ArbitraryMatrix (ArbitrarySites&objectin, int tag.in, int basisin)
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93 ArbitraryMatrix
Constructor
ArbitraryMatrix  (int num.sitesin, constdouble*stencilsitesxx,
int tag.in, int basisin)
Constructor
ArbitraryMatrix  (int num.sitesin, constdouble*stencilsitesxx,
constdouble*stencilsitesyy, int tag.in,
int basisin)
Constructor
ArbitraryMatrix  (int num.sitesin, constdouble*stencilsitesxx,
constdouble*stencilsitesyy,
constdouble*stencilsiteszz, int tag.in,
int basisin)
Constructor
ArbitraryMatrix (constReadOnlyNumArraydouble &
stencilsitesxx, inttagin, int basisin)
Constructor
ArbitraryMatrix (constReadOnlyNumArraydouble &
stencilsitesxx, const
ReadOnlyNumArraydouble>& stencilsitesyy,
inttag.in, int basisin)
Constructor
ArbitraryMatrix (constReadOnlyNumArraydouble &
stencilsitesxx, const
ReadOnlyNumArraydouble-& stencilsitesyy,
constReadOnlyNumArraydouble &
stencilsiteszz, int tag.in, int basisin)
Constructor
ArbitraryMatrix  (Stencil\ectorconstref stencilsitesxx, inttag.in,
int basisin)
Constructor
ArbitraryMatrix  (Stencil\ectorconstref stencilsitesxx,
Stencil\ectorconstref stencilsitesyy, int tag.in,
int basisin)
Constructor
ArbitraryMatrix (Stencil\ectorconstref stencilsitesxx,
Stencil\ector constref stencilsitesyy,
Stencil\ectorconstref stencilsiteszz, int tag.in,
int basisin)
Constructor
ArbitraryMatrix (constArbitraryMatrix& objectin)
Copyconstructor
ArbitraryMatrix&
operator= (constArbitraryMatrix& objectin)
Assignment.
virtual ~ArbitraryMatrix () Destructor
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93 ArbitraryMatrix

93.5

data

Names

93.5.1 vectokdouble
_col_by_col_matrix

vectokdouble
_row_by_row_matrix

93.5.1

matrix of polynomialtermsandsites. ......

170

vectokdouble _col_by_col_matrix

In file ../Basic/stenciimatrix.hh:6808

matrix of polynomialtermsand sites.

matrix of polynomialtermsandsites.A matrixin which eachrow containghetermsof a polynomialfor a
positionandthe variousrows referto differentpositionsof a stencil.

93.6
methods.
Names
93.6.1 inline TermsTg
getTag () const Gettagvalue .................... 171

93.6.2 inline int numTerms () const Getnumberofterms. ............. 171
93.6.3 inline int numsSites() const Getnumberofsites. .............. 171

inline int num_rows () const

inline int num_cols() const

void fill _-matrix ()

StencilMatrix makelnnerSquared () const

void makelnnerSquared (StencilMatrix&tmp) const
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93

ArbitraryMatrix

93.6.1

inline TermskggetTag () const

In file ../Basic/stenciimatrix.hh:6819

Gettagvalue.

Return Value: tag

93.6.2

Gettag value

inline int numTerms () const

Getnumberof terms.
In file ../Basic/stencimatrix.hh:6824
Getnumberof terms.
Return Value: number of terms
93.6.3
inline int numSites() const
Getnumberof sites.
In file ../Basic/stencimatrix.hh:6829
Getnumberof sites.
Return Value: number oOf sites
93.1
copy and assignmenthelper methods
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93 ArbitraryMatrix
Names
inline void  convert (constArbitraryMatrix& objectin)
Copyof datamembes.
inline void  corvert_tr ee(constArbitraryMatrix& objectin)
Call corverttree on eadh parent classthen
call corvert.
93.2
data
Names
int _num_sites Numberof sites.
Termshg _terms_tag Indicatesthe polynomialtermschoice
int _NumM_rows
int _num_cols
93.3
methods
Names
void check consistency()
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94 Stencil\ector

94

typedef TNTVeckdouble Stencil\Vector

An array of doubleprecisionnumbes.

In file ../Basic/stencilvectorhh:6904

An arrayof doubleprecisionnumbers.

Note,unlike an STL vector, resizingdestrys the contents.

Author: Alan Louis Scheinine
Version: $Id: stencil_vector.hh,v 1.3 2002/04/10 21:00:43 alan
Exp $
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95 Stencil\ectorpointer

95

typedef TNTVeckdouble * StencilVector_pointer

In file ../Basic/stenciivectorhh:6906

This page was generated with the help of DOC+-+

April 29,2002 174

http:/ /www linuxsupportline.com/~doc+-+




96 Stencil\ectorref

96

typedef TNTVeckdouble & StencilVector_ref

In file ../Basic/stenciivectorhh:6908
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97 Stencil\ector.constpointer

97

typedef constTNTVeckdouble * StencilVector_const pointer

In file ../Basic/stenciivectorhh:6910
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98 Stencil\ectorconstref

98

typedef constTNTVeckdouble & StencilVector_constref

In file ../Basic/stenciivectorhh:6912
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99 Stencil\ector.iterator

99

typedef TNT::Vectokdouble iteratorStencil\Vector_iterator

In file ../Basic/stenciivectorhh:6914
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100 Stencil\ectorconstiterator

100

typedef TNT::Vectokdouble> constiteratorStencilVector_constiterator

In file ../Basic/stenciivectorhh:6916
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101 newStencil\éctor

101

Stencil\ector pointernewStencil\éctor ()

In file ../Basic/stenciivectorhh:6918
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102 newStencil\éctor

102

Stencil\ector pointernewStencil\ector (int n)

In file ../Basic/stenciivectorhh:6920
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103 ImageBase

103

class ImageBase

Containsinformationthat describesa field.

In file ../Basic/imagebase.hh:6957

Inheritance

103
ImageBase

111
ImageFieldBase

Public Members

103.4 staticconstants 183
103.5 usualmethods 183
103.6 virtual methods 183
103.7 mMethods 185
ProtectedMembers

103.1 copyand assignmenthelpermethods ............................ 185
103.2 data 186
103.3 methods 186

Containgnformationthatdescribesfield.

A few words should be said about_aspectand inverseaspect The terminology“aspect”is used
becausdor non-linearinterpolationthe aspectatio is important. But in addition, it is recommendethat
the _aspectarraybe considered constanthatindicateshe physicalsizebecausén this way two different
fieldscanbecompared.

Thearrayinverseaspectis a duplicationof information,it is simply the inverseof the _aspectarray
It is generatedbecauseheinversevaluesareusedoftenin a particularcalculation.

Author: Alan Louis Scheinine
Version: $Id: image base.hh,v 1.2 2002/03/16 17:09:31 alan Exp $

This page was generated with the help of DOC+-+

April 29,2002 182

http:/ /www linuxsupportline.com/~doc+-+



103

ImageBase

103.4

static constants

Names
static

static
static
static
static
static
static
static
static
static
static
static
static

103.5

constintimageBase:
constintimageBase:
constintimageBase::
IMAGE_DATA _TYPE_UNSIGNED_CHAR
:IMAGE_DATA _TYPE_SHORT
:IMAGE_DATA _TYPE_UNSIGNED_SHORT
IMAGE_DATA _TYPE_INT

:IMAGE_DATA _TYPE_UNSIGNEDL_INT
IMAGE_DATA_TYPE_LONG
IMAGE_DATA _TYPE_UNSIGNED_LONG

constintimageBase:
constintimageBase:
constintimageBase:
constintimageBase:
constintimageBase:
constintimageBase:
constintimageBase:
constintimageBase::
:IMAGE_DATA _TYPE_DOUBLE

IMAGE_DATA _TYPE_LONG _-DOUBLE

constintimageBase:
constintimageBase:

IMAGE_DATA_TYPE_NONE
IMAGE_DATA_TYPE_CHAR

IMAGE_DATA_TYPE_SIGNED_CHAR

IMAGE_DATA_TYPE_FLOAT

usual methods

Names

ImageBase()

defaultconstructor

ImageBase(int dimension, constint *lattice_bounds,

constdouble*aspectratio)

constructor

ImageBase(constimageBased&objectin)

copyconstructor

ImageBase& operator= (constimageBase&objectin)

virtual

103.6

~“ImageBasg()

assignmentpemtor
destructor

virtual methods
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103 ImageBase

Names
virtual void setBounds(constint *lattice_bounds)
virtual int get Bounds(int i) const
virtual void setAspect(constdouble*aspectratio)
virtual doubleget Aspect(int i) const
virtual void setDimension(unsignecthardimension)

virtual unsignedcchar
get.Dimension() const

103.6.1 virtual bool find_Indices_Nearest(constdouble*constcoord,
int* constlattice site,
double*constlocation)const
Finds neaestlattice pixel or voxeland dis-
placement. ......... ... 184

103.6.2 virtual bool find_Indices_Nearest(constdouble*constcoord,
int* constlattice site, double*constlocation,
constsignedchar*field_pos)const
Finds neaestlattice pixel or voxeland dis-
placement................... ... 185

103.6.1

virtual boolfind_Indices_Nearest(const double* const coord, int* const lat-
tice_site,double*constlocation)const

Findsneaestlattice pixel or voxelanddisplacement.

In file ../Basic/imagebase.hh:7130

Findsnearestattice pixel or voxel anddisplacement.

Return Value: true if pointisinsidethelattice
Parameters: coord (input) coordinateof a point
lattice_site (output)pointis insidethis pixel or voxel
location (output)displacementrom middle of pixel or voxel
103.6.2

virtual boolfind_Indices_Nearest(const double* const coord, int* const lat-

tice_site, double* constlocation, constsigned
char*field_pos)const

Findsnearestlattice pixel or voxelanddisplacement.
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103 ImageBase

In file ../Basic/imagebase.hh:7141

Findsnearestattice pixel or voxel anddisplacement.

Return Value: true if pointisinsidethelattice

Parameters: coord (input) coordinateof a point
lattice_site (output)pointis insidethis pixel or voxel
location (output)displacementrom middle of pixel or voxel
field pos (input) coord zerois lower edge, middle, or upper

edge
103.7
methods
Names
constint* getBoundsArray () const

constdouble* getAspectArray () const

103.1

copy and assignmenthelper methods

Names
103.1.1 void convert (constimageBase&bjectin)
Copyofdatamembes ................... 185
103.1.2 void convert_tr ee(constimageBased&objectin)
Call corverttree on eadh parent classthen
callcorvert ......... .. . il 186
103.1.1

void corvert (constimageBased&objectin)

Copyof datamembes

In file ../Basic/imagebase.hh:6968

Copy of datamembers
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103 ImageBase

103.1.2

void corvert_tr ee(constimageBase&objectin)

Call corverttreeon ead parentclassthencall convert

In file ../Basic/imagebase.hh:6978

Call corverttreeon eachparentclassthencall corvert

103.2
data
Names
unsignecchar _dimen numberof dimensions
int _bounds|3] sizeof thearrayimage in eact direction
double _aspect[3] real-valuedsizeof the pixel or voxel
double inverseaspect[3] inversesof thevaluesof _aspect
103.3
methods
Names
void init _image_base() setsdefaultvaluesfor data
bool check dimension (int dimension)
cheds that the numberof dimensionss be-
tweenl and3
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104 BasicDataype

104

namespacBasicDataType

corversionfroma typeor characterarray to an integer descriptor

In file ../Basic/imagebase.hh:0

Names
104.1  templateclassU> int
toDataType () Corversionfroma typean integer descriptor
........................................ 187
104.2 int toDataType (constchar* type.in)
Corversionfroma characterarrayto aninte-
gerdescriptor ..., 187

corversionfrom atypeor charactearrayto anintegerdescriptor

104.1

templateclassU> int toDataType ()

Corversionfroma typean integer descriptor

In file ../Basic/imagebase.hh:7179

Corversionfrom atypeanintegerdescriptor

Return Value: integer descriptor

104.2

int toDataType (constchar* type.in)

Corversionfroma characterarray to aninteger descriptor

In file ../Basic/imagebase.hh:7198

Corversionfrom a charactearrayto anintegerdescriptor

Return Value: integer descriptor
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105 ObjVar

105

templateclassT> class ObjVar

ObjVar takescontmol of a pointet

In file ../Field/objvar.hh:7235

Public Members
105.3 methods 188

Private Members
105.1 Methods. 189

105.2 data 189

ObjVartakescontrolof a pointet
A countedpointerthattakescontrolof a pointer

Modified from omniORB2objectAdapteh Createdbn: 5/3/99Author: David Riddoch(djr) Copyright
(C)1996,1999AT&T ResearclCambridgeThisfile is partof theomniORBlibrary. TheomniORBlibrary
is freesoftware;you canredistributeit and/ormodify it underthetermsof the GNU Library GeneraPublic
Licenseaspublishedby the FreeSoftware Foundationeitherversion2 of the License,or (at your option)
ary laterversion.

The countedpointerwith a counterfrom the heapis shavn in a Stroustrupbookon C++.

Author: Alan Louis Scheinine
Version: $Id: obj_var.hh,v 1.1 2002/04/03 22:01:43 alan Exp $
105.3
methods
Names
ObjVar () defaultconstructor
ObjVar (T* p) Constructor now the Obj\ar is responsible

for deletingT* p.
ObjVar (constObjVaT>& r)

copyconstructor
~ObjVar () destructor
ObjVarkT> & operator= (T* p) Assignment, now the ObjVar is responsible

for deletingT* p.
ObjVar<T> & operator= (constObjVakT>& r)
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105 ObjVar
assignment
inline T* operator-> () const
inline operator T* () const
inline operator T*& ()
105.1
Methods.
Names
void releaseptr () reducethe refelencecountand maybedelete
pointerandcounter
void duplicate_ptr (constObjVarkT>& r)
Becomeanothercarrier of the pointer
105.2
data
Names
T* ptr_
int* referencecount.
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106 LinTrans

106

classLinT rans

Alinear transformation.

In file ../Field/lin.trans.hh:7332

Public Members

106.1 data 190
106.3 usualmethods L 190
106.4 Methods 191
ProtectedMembers

106.2 copy and assignmenthelpermethods .................... .. ... 191

A lineartransformation.

A 3 by 3lineartransform.

Author: Alan Louis Scheinine
Version: $Id: lin trans.hh,v 1.1.1.1 2002/02/22 23:22:30 alan Exp
$
106.1
data
Names
double _mat [9] Threeby three matrix for rotationsand scal-
ing.
double _vec[3] Threecomponentsf translation.
106.3

usual methods
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106 LinTrans

Names
LinT rans (constLinTrans&objectin)
LinTrans&  operator= (constLinTrans&objectin)
virtual ~LinTrans ()
106.4
methods
Names

void transform_identity ()

void transform _translate (doublex, doubley, doublez)

void pre_transform _translate (doublex, doubley, doublez)

void post.transform_translate (doublex, doubley, doublez)

void transform _scale(doublex, doubley, doublez)

void pre_transform _scale(doublex, doubley, doublez)

void post transform_scale(doublex, doubley, doublez)

void transform _rotate (doubledegrees, doublex_axis, doubley_axis,

doublez_axis)

void pre_transform _rotate (doubledegrees,doublex_axis, doubley_axis,
doublez_axis)

void post transform_rotate (doubledegrees,doublex_axis, doubley_axis,
doublez_axis)

106.2

copy and assignmenthelper methods

Names
void corvert (constLinTrans&objectin)
Copyof datamembes.
void convert_tree(constLinTrans&objectin)
Call corverttree on eath parent classthen
call corvert.
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107 MapDef

107

class MapDef

Linear mappingbetweertwo fields.

In file ../Field/mapdef.hh;:7493

Public Members

107.1 data 193
107.3 usualmethods e 194
107.4 methods 194
ProtectedMembers

107.2 copyand assignmenthelpermethods ............................ 194

Linearmappingbetweertwo fields.
TheclassMapDefhasapublicdatamembelLinTranslinearthatis appliedwhenmapa_pointis called.

Thevalueof beg_field_posandendfield_poscanbe usedto move the coordinatesystemin a way that
hasa simplemeaningwithouttheneedto specifya precisevaluefor thelineartransformationThevariable
beg_field_posis anarrayfor which thefirst elementrefersto the x direction,the seconcelementrefersto
they direction,andbeg_field_pos[2] refersto the z direction. The sameappliesto the arrayendfield_pos.
A valueof -1 for first elementfor the domainof the map, (i.e. beg-field_pos[0] == -1) meansthat the
rotationmatrix will operatewith axisat the centerof thefield if thex coordinatevalueof zerois usedfor
an edgeof the lattice. Thatis, if the usergivesa value of 0.0 for the x positionof a point andthe user
intendsthat0.0refersto the edgeof thefield (typically a cornersincex, y, andz typically follow thesame
schemel}hentherotationmatrix of thelineartransformatiorwill rotatethefield aboutthe center In other
words,thevaluegivenasthestartingpointasonehalf thefield width subtractedrom it beforetherotation
is applied. A valueof 0 meansthat the coordinatesystemis centeredn the correspondinglirection. A
valueof 1 meando assignasposition0.0thesidethatwould have the highestiindex valueof thefield array
anunlikely coordinateschemelLik ewise,thearrayendfield_poscontrolstheinterpretatiorof theposition
valuesfor thedestination A furtherexample,with regardto the useof thefunctionmapa_point(), setting
all valuesof the arraysbeg_field_posandendfield_posto zerogivesa rotationaboutthe centerof thetwo
fieldsof themapwhenthe centeris the zeroof the coordinatesystem.

Theadwantageof usingbeg_field_posandend field_posis thatthe userdoesnot needto find the sizeof
thefieldsandthenchangehe membeitinearvec[3]to achieve ary of thesesimpletranslations.

Note thatthe function mapa_point() usespositionsin "real” spacewherethe voxel sizeis the "real”
sizeof avoxel. In otherwords,a point nearthe 100thlattice positionin the x directiondoesnotimply a
positionnear100.0.Insteadthepointwould have anx valuenear(for example)300.0if thevoxel sizewas
3.0andif the coordinatesystemhad( 0,0, 0) atonecorner

Author: Alan Louis Scheinine
Version: $Id: map_def.hh,v 1.2 2002/03/08 03:19:56 alan Exp $
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107 MapDef

107.1
data
Names
107.1.1 LinTrans linear alineartransformation................... 193
107.1.2 signedchar begfield_pos[3] left justify, center or right justify initial field
........................................ 193
107.1.3 signedchar  end.field_pos[3] left justify, center or right justify destination
field ... 194
107.1.1

LinTranslinear

alinear transformation

In file ../Field/mapdef.hh:7505

alineartransformation

A lineartransformatiorgivenby a matrix anda vectortranslation.

107.1.2

signedcharbeg field_pos|[3]

left justify, centeror right justify initial field

In file ../Field/mapdef.hh:7513

left justify, centeror right justify initial field

Left justify, centeror right justify relative to theinitial field (possiblevaluesof -1, 0, or 1) for eachof
threedirections.

107.1.3

signedcharend field_pos[3]

left justify, center or right justify destinatiorfield
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107 MapDef

In file ../Field/mapdef.hh:7521

left justify, center or right justify destinatiorfield

Left justify, center or right justify relative to the destinatiorfield (possiblevaluesof -1, 0, or 1) for
eachof threedirections.

107.3

usual methods

Names
MapDef () defaultconstructor
MapDef (constMapDef& objectin)
copyconstructor
MapDef& operator= (constMapDefé& objectin)
assignment
virtual ~“MapDef () destructor
107.4
methods
Names
int map_a_point (constimageBaseé&field.in, constimageBasedield_out,
constdouble*location_in, double*location_out) const
107.2

copy and assignmenthelper methods

Names

inline void  corvert (constMapDef& objectin)
Copyof datamembes.

inline void  convert_tree(constMapDef& objectin)
Call corverttree on eath parent classthen
call corvert.
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108 ImageFieldAssign

108

templateclassT> class ImageFieldAssign: publicImageFieldBaser>

Allows copyingandassignmenbetweerdifferenttypes.

In file ../Field/imagefield_assign.hh:7643

Inheritance

103

ImageBase <—‘
111

ImageFieldBase

108
ImageFieldAssign

L 114
ImageFieldVped

Public Members

108.1 type definitions 196
108.2 BCCESS e 196
108.5 usualmethods 197
108.6 BCCESS 197
108.7 arithmetic methods ... ... 197
108.8 staticmethods L 201
108.9 copy and assignmentbetweendifferenttypes ..................... 201
108.10 O e 201
ProtectedMembers

108.3 helper methodsfor copy and assignmentbetweentypes ........... 202
108.4 copy and assignmenthelpermethods ...................... ... 202

Allows copying andassignmenbetweerdifferenttypes.

The public methodsof TNT vectorareredefinedhere. ImageFieldBaseT> hasthe TNT vector but
definingthemethodsn thatclassmeangoo mary levelsof redefinitions.

For thefollowing operators

template<class U>
ImageFieldAssign<T>& operator+=(const ImageFieldAssign<U> &A)
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108 ImageFieldAssign

template<class U>
ImageFieldAssign<T>& operator-=(const ImageFieldAssign<U> &A)
template<class U>
ImageFieldAssign<T>& operator*=(const ImageFieldAssign<U> &A)
template<class U>
ImageFieldAssign<T>& operator/=(const ImageFieldAssign<U> &A)

if A hasalength,width or heightgreaterthattheinstantationon theleft handside,thensomeof the data
of A islost. If A is smallerthantheleft handsidein a particulardirection,partof theleft handsideis not
changed.Theleft handandright handsidesof the operatorarealignedalongthe sidesthat correspondo
the zeroindices. In general theseare simplearithmeticoperatorsand shouldbe usedfor fields of equal
shapeandsize. The reasonfor defining the operatorsfor fields of unequalshapess so that the more
generalizedisagewill notcrashthe program.

Author: Alan Louis Scheinine
Version: $Id: image field_assign.hh,v 1.5 2002/04/10 21:00:43 alan
Exp $
108.1
type definitions
Names
typedef Subscript
sizetype

typedef T value_type
typedef T elementtype
typedef T* pointer
typedef T* iterator
typedef T&  reference

typedef constT*
constiterator

typedef constT&
constreference

108.2

access

Names
inline T* begin ()
inline T* end()
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108

ImageFieldAssign

inline constT*

begin () const

inline constT*

108.5

end () const

usual methods

Names
ImageFieldAssign() defaultconstructor
ImageFieldAssign(int dimension, constint *lattice_bounds,
constdouble*aspectratio, constT& value=T(0))
constructor
ImageFieldAssign(constimageFieldAssigaT>& objectin)
copyconstructor
ImageFieldAssigrT> &
operator= (constimageFieldAssigrT>& objectin)
assignment
virtual ~ImageFieldAssign()
108.6
access
Names
inline operator constTNTVeckT>& () const
inline operator TNTVeckT>& ()
inline T& operator[] (Subscript)
inline constT&
operator[] (Subscript) const
108.7

arithmetic methods

Names

inline ImageFieldAssigrT> &
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108

ImageFieldAssign

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

operator= (constNumber&scalar)

ImageFieldAssigrT> &
operator+= (constNumber&scalar)

ImageFieldAssigrT> &
operator-= (constNumber&scalar)

ImageFieldAssigrT> &
operator*= (constNumber&scalar)

ImageFieldAssigrT> &
operator/= (constNumber&scalar)

ImageFieldAssigrT> &
operator= (charscalar)

ImageFieldAssigrT> &
operator+= (charscalar)

ImageFieldAssigrT> &
operator-= (charscalar)

ImageFieldAssigrT> &
operator*= (charscalar)

ImageFieldAssigrT> &
operator/= (charscalar)

ImageFieldAssigrRT> &
operator= (signedcharscalar)

ImageFieldAssigrT> &
operator+= (signedcharscalar)

ImageFieldAssigrT> &
operator-= (signedcharscalar)

ImageFieldAssigrT> &
operator*= (signedcharscalar)

ImageFieldAssigrT> &
operator/= (signedcharscalar)

ImageFieldAssigrT> &
operator= (unsignedccharscalar)

ImageFieldAssigrT> &
operator+= (unsignedcharscalar)

ImageFieldAssigrT> &
operator-= (unsigneccharscalar)

ImageFieldAssigrT> &
operator*= (unsigneccharscalar)

ImageFieldAssigrT> &
operator/= (unsignedcharscalar)

ImageFieldAssigrT> &
operator= (shortscalar)

ImageFieldAssigrT> &
operator+= (shortscalar)

ImageFieldAssigrT> &
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ImageFieldAssign

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

operator-= (shortscalar)

ImageFieldAssigrT> &
operator*= (shortscalar)

ImageFieldAssigrT> &
operator/= (shortscalar)

ImageFieldAssigrT> &
operator= (unsignedshortscalar)

ImageFieldAssigrT> &
operator+= (unsignedshortscalar)

ImageFieldAssigrT> &
operator-= (unsignedshortscalar)

ImageFieldAssigrT> &
operator*= (unsignedshortscalar)

ImageFieldAssigrT> &
operator/= (unsignedshortscalar)

ImageFieldAssigrT> &
operator= (int scalar)

ImageFieldAssigrT> &
operator+= (int scalar)

ImageFieldAssigrRT> &
operator-= (int scalar)

ImageFieldAssigrT> &
operator*= (int scalar)

ImageFieldAssigrT> &
operator/= (int scalar)

ImageFieldAssigrT> &
operator= (unsignednt scalar)

ImageFieldAssigrT> &
operator+= (unsignednt scalar)

ImageFieldAssigrT> &
operator-= (unsignednt scalar)

ImageFieldAssigrT> &
operator*= (unsignednt scalar)

ImageFieldAssigrT> &
operator/= (unsignednt scalar)

ImageFieldAssigrT> &
operator= (long scalar)

ImageFieldAssigrT> &
operator+= (long scalar)

ImageFieldAssigrT> &
operator-= (long scalar)

ImageFieldAssigrT> &
operator*= (longscalar)

ImageFieldAssigrT> &
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108 ImageFieldAssign

operator/= (long scalar)

inline ImageFieldAssigrT> &
operator= (unsignedong scalar)

inline ImageFieldAssigaT> &
operator+= (unsignedong scalar)

inline ImageFieldAssigrT> &
operator-= (unsignedong scalar)

inline ImageFieldAssigrT> &
operator*= (unsignedong scalar)

inline ImageFieldAssigaT> &
operator/= (unsignedong scalar)

inline ImageFieldAssigrT> &
operator= (floatscalar)

inline ImageFieldAssigaT> &
operator+= (floatscalar)

inline ImageFieldAssigaT> &
operator-= (float scalar)

inline ImageFieldAssigrT> &
operator*= (floatscalar)

inline ImageFieldAssigaT> &
operator/= (float scalar)

inline ImageFieldAssigaT> &
operator= (doublescalar)

inline ImageFieldAssigrT> &
operator+= (doublescalar)

inline ImageFieldAssigaT> &
operator-= (doublescalar)

inline ImageFieldAssigrT> &
operator*= (doublescalar)

inline ImageFieldAssigrT> &
operator/= (doublescalar)

inline ImageFieldAssigaT> &
operator= (long doublescalar)

inline ImageFieldAssigrT> &
operator+= (long doublescalar)

inline ImageFieldAssigaT> &
operator-= (long doublescalar)

inline ImageFieldAssigaT> &
operator*= (longdoublescalar)

inline ImageFieldAssigrT> &
operator/= (long doublescalar)

templataclassU>inline ImageFieldAssigaT> &
operator+= (constimageFieldAssigaU> &A)

templata&classU>inline ImageFieldAssigaT> &
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108 ImageFieldAssign

operator-= (constimageFieldAssigrU> &A)

templat&classU>inline ImageFieldAssigaT> &
operator*= (constimageFieldAssigaU> &A)

templataclassU>inline ImageFieldAssigaT> &
operator/= (constimageFieldAssigaU> &A)

108.8

static methods

Names
static int getStaticDataType()

108.9

copy and assignmentbetweendiffer ent types

Names
templateclassU>

ImageFieldAssign(constimageFieldBaseU>& objectin)

templat&classU> ImageFieldAssigaT> &
operator= (constimageFieldBaseU>& objectin)

108.10

I/O

Names

inline std::ostream&
put (std::ostreamé&s) const

inline std:istream&
get(std::istreamé&s)
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108 ImageFieldAssign

108.3

helper methodsfor copy and assignmentbetweentypes

Names

templateclassU> void
assign(constimageFieldBaseU>& objectin)

templateclassU> void
corvert_tr eebase(constimageFieldBaseU>& objectin)

108.4

copy and assignmenthelper methods

Names
inline void  convert (constimageFieldAssigaT>& objectin)

inline void  convert_tr ee(constimageFieldAssigrT>& objectin)
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109 operatok<

109

templateclassT> std::ostream&8operator<< (std::ostrean&s, constimageFiel-
dAssigrkT> &A)

ImageReldAssignwrite to standad output.

In file ../Field/imagefield_assign.hh:8354

ImageFieldAssignvrite to standardutput.
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110 operatop>

110

templataclassT> std::istream&operator>> (std::istream &s, ImageFieldAs-
SigrkT> &A)

ImageFeldAssignreadfrom standad input.

In file ../Field/imagefield_assign.hh:8358

ImageFieldAssigmeadfrom standardnput.
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111 ImageFieldBase

111

templateclassT> class ImageFieldBase publicImageBase

Containsan array of field values.

In file ../Field/imagefield_base.hh:8380

Inheritance

103

ImageBase <—‘
111

ImageFieldBase

L 108
ImageFieldAssign

Public Members

111.3 usualmethods 205
111.4 redefinesomevirtual functions of ImageBase .................... 206
111.5 virtual methods . 206
111.6 methods 206
ProtectedMembers

111.1 data 207
111.2 copy and assignmenthelpermethods ............................ 207

Containsanarrayof field values.

Thetypegivenin thetemplatespecifieghetype of thearraythatrepresentshefield.

Author: Alan Louis Scheinine
Version: $Id: image field base.hh,v 1.5 2002/04/10 21:00:43 alan
Exp $
111.3

usual methods

This page was generated with the help of DOC+-+

April 29,2002 205

http:/ /www linuxsupportline.com/~doc+-+



111 ImageFieldBase

Names
ImageFieldBasg() defaultconstructor

ImageFieldBasg(int dimension, constint *lattice_bounds,

constdouble*aspectratio, constT& value=T(0))
constructor

ImageFieldBase(constimageFieldBaseT>& objectin)
copyconstructor

ImageFieldBaseT> &
operator= (constimageFieldBas€Tl>& objectin)
assignment

ImageFieldBaseT> &
operator= (constT& scalar)
assignment

virtual ~“ImageFieldBasg() destructor

111.4

redefinesomevirtual functions of ImageBase

Names
void set Dimension (unsignedchardimension)
cannotchange the numberof dimensions
void set Bounds(constint *lattice_bounds)
cannotchange the sizeof thelattice
1115

virtual methods

Names
virtual int get Data_Type () const

111.6

methods

Names
inline constTNTVeckT> &
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111 ImageFieldBase

getimageArray () const

inline TNTVeckT> &
getimageArray ()

1111

data

Names
TNTVeckT> image thefield

111.2

copy and assignmenthelper methods

Names
inline void  corvert (constimageFieldBaseT>& objectin)

inline void  convert_tree(constimageFieldBasel>& objectin)
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112 ImageField

112

class ImageField: virtual public LinAlgVector

Abstiact classthat declaresimage methods.

In file ../Field/imagefield.hh:8534

Inheritance

30

LinAlgVector <—‘
112

ImageField

L 114
ImageFieldVped

Public Members
112.1 constructorsto passinformation to LinAlgVector ................ 208

112.2 virtual functions 209

Abstractclassthatdeclaresmagemethods.

Declaregasvirtual functions)the basicmethodgor dataof animageor afield.

Author: Alan Louis Scheinine
Version: $Id: image field.hh,v 1.8 2002/04/18 23:38:14 alan Exp $

112.1

constructorsto passinformation to LinAlgV ector

Names
ImageField () defaultconstructor

ImageField (constLinAlgVector& lav)
constructor
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112

ImageField

112.2

virtual functions

Names
virtual

virtual
virtual
virtual
virtual
virtual

virtual

virtual

virtual

virtual

virtual

virtual

virtual

virtual

virtual

112.2.1 virtual

~ImageField ()
void setBounds(constint *lattice_bounds)
int getBounds(int i) const
void setAspect(constdouble*aspectratio)
doublegetAspect(int i) const
void setDimension(unsignedchardimension)

unsignedcchar
getDimension() const

constint* const
getBoundsarray () const

constdouble*const
getAspectarray () const

bool find_indices.nearest(constdouble*constcoord, int* constlattice site,
double*constlocation)const

bool find_indices nearest(constdouble*constcoord, int* constlattice site,
double*constlocation,
constsignedchar*field_pos)const

constimageBase*
getimageBasg) const

ImageField*
new_extend by _two () const

int make_stencilLrhs (Stencil\ectorref rhs, constStencilSitesé&sites,
constint* lattice_site, bool checkbounds)const

int check template_with field (int dimensionmustbe,
constint* lattice_site, int extent)const

ImageField*
new_by_interpol (constimageBase&grid, constMapDef& mapping,
int precisionlevel, constPrecisionChoice&c,
int dehug) const

genertefield by interpolation ............ 213
virtual int getDataType () const
virtual int toDataType (constchar* type.in)
virtual ImageField*
newlmageField() const
virtual ImageField*
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112 ImageField

newlmageField(int dimension, constint *lattice_bounds,

constdouble*aspectratio) const

virtual ImageField*

clonelmageField() const
virtual Number

getimageNumber (intix) const
virtual Number

getimageNumber (int ix, intiy) const
virtual Number

getimageNumber (int ix, intiy, intiz) const
virtual char getimagechar (intix) const
virtual char getimagechar (intix, intiy) const
virtual char getlimagechar (intix, intiy, intiz) const
virtual signedchar

getimagesigned.char (int ix) const
virtual signedchar

getimagesignedchar (intix, intiy) const
virtual signedchar

getimagesignedchar (intix, intiy, intiz) const
virtual unsignedcchar

getimageunsignedchar (int ix) const
virtual unsignedcchar

getimageunsigned.char (int ix, intiy) const
virtual unsignedcchar

getimageunsignedchar (int ix, intiy, intiz) const
virtual short getimageshort (int ix) const
virtual short getimageshort (intix, intiy) const
virtual short getimageshort (intix, intiy, intiz) const
virtual unsignedshort

getimageunsignedshort (int ix) const
virtual unsignedshort

getimageunsignedshort (intix, intiy) const
virtual unsignedshort

getimageunsignedshort (int ix, intiy, intiz) const
virtual int getimageint (int ix) const
virtual int getimageint (intix, intiy) const
virtual int getimageint (intix, intiy, intiz) const
virtual unsignednt

getimageunsigned.nt (int ix) const
virtual unsignednt

getimageunsigned.int (intix, intiy) const
virtual unsignednt
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112 ImageField
getimageunsigned.int (intix, intiy, intiz) const
virtual long getimagelong (intix) const
virtual long getimagelong (intix, intiy) const
virtual long getimagelong (intix, intiy, intiz) const
virtual unsignedong
getimageunsignedlong (int ix) const
virtual unsignedong
getimageunsignedlong (intix, intiy) const
virtual unsignedong
getimageunsignedlong (intix, intiy, intiz) const
virtual float getimagefloat (intix) const
virtual float getimagefloat (intix, intiy) const
virtual float getimagefloat (intix, intiy, intiz) const
virtual doublegetimagedouble (int ix) const
virtual doublegetimagedouble (intix, intiy) const
virtual doublegetimagedouble (intix, intiy, intiz) const
virtual longdouble
getimagelong_double (int ix) const
virtual longdouble
getimagelong_double (intix, intiy) const
virtual longdouble
getimagelong_double (int ix, intiy, intiz) const
virtual void setlmage(int ix, Numberv)
virtual void setlmage(intix, intiy, Numberv)
virtual void setlmage(intix, intiy, intiz, Numberv)
virtual void setlmage(intix, charv)
virtual void setlmage(intix, intiy, charv)
virtual void setlmage(intix, intiy, intiz, charv)
virtual void setlmage(intix, signedcharv)
virtual void setlmage(intix, intiy, signedcharv)
virtual void setlmage(intix, intiy, intiz, signedcharv)
virtual void setlmage(intix, unsignedccharv)
virtual void setlmage(intix, intiy, unsignedcharv)
virtual void setlmage(intix, intiy, intiz, unsignectharv)
virtual void setlmage(intix, shortv)
virtual void setlmage(intix, intiy, shortv)
virtual void setlmage(intix, intiy, intiz, shortv)
virtual void setlmage(intix, unsignedshortv)
virtual void setlmage(intix, intiy, unsignedshortv)
virtual void setlmage(intix, intiy, intiz, unsignedshortv)
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112 ImageField
virtual void setlmage(intix, intv)
virtual void setlmage(intix, intiy, intv)
virtual void setlmage(intix, intiy, intiz, intv)
virtual void setlmage(int ix, unsignednt v)
virtual void setlmage(intix, intiy, unsignednt v)
virtual void setlmage(intix, intiy, intiz, unsignedntv)
virtual void setlmage(intix, longv)
virtual void setlmage(intix, intiy, longv)
virtual void setlmage(intix, intiy, intiz, longv)
virtual void setlmage(intix, unsignedongv)
virtual void setlmage(intix, intiy, unsignedongv)
virtual void setlmage(intix, intiy, intiz, unsignedongv)
virtual void setlmage(intix, floatv)
virtual void setlmage(intix, intiy, floatv)
virtual void setlmage(intix, intiy, intiz, floatv)
virtual void setlmage(intix, doublev)
virtual void setlmage(intix, intiy, doublev)
virtual void setlmage(intix, intiy, intiz, doublev)
virtual void setlmage(intix, longdoublev)
virtual void setlmage(intix, intiy, longdoublev)
virtual void setlmage(intix, intiy, intiz, longdoublev)
virtual ImageField*

new_proj_x (int lower, int upper int mode)
virtual ImageField*

new_proj_y (int lower, int upper int mode)
virtual ImageField*

new_proj_z (int lower, int upper int mode)
virtual ImageField*

new_proj_x_avg (int lower, int upper)
virtual ImageField*

new_proj_y_avg (int lower, int upper)
virtual ImageField*

new_proj_z_avg (int lower, int upper)
virtual ImageField*

new_proj_x_max (int lower, int upper)
virtual ImageField*

new_proj_y_max (int lower, int upper)
virtual ImageField*

new_proj_z_max (int lower, int upper)
virtual ImageField*
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112 ImageField

new._cropped (constint *lattice_box)

virtual ImageField*
new_.imbedded (constint *lattice_box, doublebackground)

virtual ImageField*
new_diffused (doublediff_coef, int num.iters)

112.2.1

virtual ImageField*new_by_interpol (constimageBase&grid, constMapDef&

mapping, int precisionlevel, const Preci-
sionChoice&pc, int dehug) const

geneatefield by interpolation

In file ../Field/imagefield.hh:8655

generatdield by interpolation

Givenavaluel(p) (e.g. a measuredntensity) at a point p, the intensity can be estimatedrom an
interpolationfunction of several componentsthatis, | (p) = ¢, * f,(p) . Let theform of theinterpolation
functionremainconstantandlet the coeficientsc vary, dependingon the region thathascenterq . Then
19(p) = ¢« f;(p) . For afixedstencilof pointsp, , suppressinghewriting of q ,

i =1(p) =c;*fj(p) =c;*F; .
SinceF;; doesnot dependon g, for a given stencilon a lattice with uniform spacing thereis a unique

matrix F for alattice. Thecoeficientsc® canbe calculatedusingtheinverseof F ,

:Cq

9F =

If the informationavailableis not the intensityat a point, but rather the intensityaveragedover abox b,
thenwe canwrite

J

ThecoeficientscY arethe samefor both pointwiseintensityandbox-averagedntensity Theintensityata
pointr would thenbegivenby

I(r) = ¢« fi(r)
andfor aboxv
<|>v= Ciq*<fi>v )
It is assumedhatthefield valuesareanaverageoverthearea(or volume)of the pixel (or voxel), rather
thanassuminghatthevaluerepresentshe valueat the centerof the element.
precisionlevel == PRECISIONLEVEL1 usevalueof nearespoint
precisionlevel == PRECISIONLEVEL?2 useinterpolatedvaluefrom mappingdomain

precisionlevel == PRECISIONLEVEL3 corvertfinal setof pointsto interpolatedixels (voxels)

Parameters: precision_level precisionof interpolation
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113 NewlmageField

113

class NewlmageField

Createsnew ImageHeldTypeckT> pointers.

In file ../Field/imagefield.hh:8903

Public Members
113.1 staticmethods e 214

Createsrew ImageFieldpekT> pointers.

The implementatiorusesthe templatedclassimageFieldypeckT> but the public interfaceis at the
morebasiclevel of anuntypedimagefield.

Author: Alan Louis Scheinine
Version: $Id: image field.hh,v 1.8 2002/04/18 23:38:14 alan Exp $

113.1

static methods

Names

static ImageField*
newlmageField(int imagedatatype)

static ImageField*
newlmageField(int imagedatatype, int dimension,
constint *lattice_bounds, constdouble*aspectratio)
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114

ImageFieldVped

114

templateclassT> class ImageFieldTyped: public ImageFieldAssigaT>, vir-

tual publicImageField

In file ../Field/imagefield_typed.hh:8973

Inheritance
30
LinAlgVector
112
ImageField <—
103
ImageBase

111 j

ImageFieldBase

108
ImageFieldAssign ¢

A basicfield with a specifiedtemplatedhumericaltype

114
ImageFieldVped

Public Members

114.1 type definitions L 216
1144 usualmethods 216
114.5 mMethods 217
114.6 staticmethods 217
114.7 Arithmetic methods. ... 218
114.8 virtual functionsof LinAlgVector ..., 220
114.9 virtual functionsofimageField ................ ... ... L 221
114.10 templatedmethods ... 225
ProtectedMembers

114.3 copy and assignmenthelpermethods .................. ... ... 225
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114 ImageFieldVped

Private Members
114.2 helpermethods ... 226

A basicfield with a specifiedtemplatednhumericaltype.

Implementghevirtual functionsdeclaredn ImageFieldandvirtual functionsdeclaredn LinAlgV ector

Author: Alan Louis Scheinine
Version: $Id: image field_typed.hh,v 1.13 2002/04/18 23:38:14 alan
Exp $

114.1

type definitions

Names

typedef Subscript
sizetype

typedef T value_type
typedef T elementtype
typedef T* pointer
typedef T* iterator
typedef T&  reference

typedef constT*
constiterator

typedef constT&
constreference

114.4

usual methods

Names
ImageFieldTyped () defaultconstructor

ImageFieldTyped (int dimension, constint *lattice_bounds,

constdouble*aspectratio, constT& value=T(0))
constructor

ImageFieldTyped (constimageFieldpeckT>& objectin)
copyconstructor

ImageFieldTyped (constimageFieldAssigaT>& objectin)
constructor

templateclassuU>
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114 ImageFieldVped

ImageFieldTyped (constimageFieldBaseU>& objectin)
constructor

ImageFieldVpekT> &
operator= (constimageFieldpekT>& objectin)
assignment

ImageFieldVpekT> &
operator= (constimageFieldAssigrT>& objectin)
assignment

templateclassU> ImageFieldpekT> &
operator= (constimageFieldBaseU>& objectin)

assignment
ImageFieldVpekT> &
operator= (constNumberé&scalar)
assignment
virtual ~“ImageFieldTyped()  destructor
1145
methods

Names
inline ImageField*
newlmageField() const

inline ImageField*
newlmageField(int dimension, constint *lattice_bounds,
constdouble*aspectratio) const

inline ImageField*
clonelmageField() const

114.6

static methods

Names

inline static ImageFieldYpekT> &
castto_self type (ImageField&in)

inline static constimageFieldVpekT> &
castto_self type (constimageField&in)

static int getStaticDataType ()
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114

ImageFieldVped

114.7

Arithmetic methods.

Names
inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

ImageFieldVpekT> &
operator+= (constNumber&scalar)

ImageFieldVpekT> &
operator-= (constNumber&scalar)

ImageFieldVpekT> &
operator*= (constNumber&scalar)

ImageFieldVpekT> &
operator/= (constNumber&scalar)

ImageFieldVpekT> &
operator+= (charscalar)

ImageFieldVpekT> &
operator-= (charscalar)

ImageFieldVpekT> &
operator*= (charscalar)

ImageFieldVpekT> &
operator/= (charscalar)

ImageFieldVpekT> &
operator+= (signedcharscalar)

ImageFieldVpekT> &
operator-= (signedcharscalar)

ImageFieldVpekT> &
operator*= (signedcharscalar)

ImageFieldVpekT> &
operator/= (signedcharscalar)

ImageFieldVpekT> &
operator+= (unsignedccharscalar)

ImageFieldVpekT> &
operator-= (unsigneccharscalar)

ImageFieldVpekT> &
operator*= (unsigneccharscalar)

ImageFieldVpekT> &
operator/= (unsignedcharscalar)

ImageFieldVpekT> &
operator+= (shortscalar)

ImageFieldVpekT> &
operator-= (shortscalar)

ImageFieldVpeckT> &
operator*= (shortscalar)

ImageFieldVpekT> &
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inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

operator/= (shortscalar)

ImageFieldVpekT> &
operator+= (unsignedshortscalar)

ImageFieldVpekT> &
operator-= (unsignedshortscalar)

ImageFieldVpekT> &
operator*= (unsignedshortscalar)

ImageFieldVpekT> &
operator/= (unsignedshortscalar)

ImageFieldVpekT> &
operator+= (int scalar)

ImageFieldVpekT> &
operator-= (int scalar)

ImageFieldVpekT> &
operator*= (int scalar)

ImageFieldVpekT> &
operator/= (int scalar)

ImageFieldVpekT> &
operator+= (unsignednt scalar)

ImageFieldVpekT> &
operator-= (unsignednt scalar)

ImageFieldVpekT> &
operator*= (unsignednt scalar)

ImageFieldVpekT> &
operator/= (unsignednt scalar)

ImageFieldVpekT> &
operator+= (long scalar)

ImageFieldVpekT> &
operator-= (long scalar)

ImageFieldVpekT> &
operator*= (longscalar)

ImageFieldVpekT> &
operator/= (long scalar)

ImageFieldVpekT> &
operator+= (unsignedong scalar)

ImageFieldVpekT> &
operator-= (unsignedong scalar)

ImageFieldVpekT> &
operator*= (unsignedong scalar)

ImageFieldVpekT> &
operator/= (unsignedong scalar)

ImageFieldVpekT> &
operator+= (floatscalar)

ImageFieldVpekT> &
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114 ImageFieldVped

operator-= (float scalar)

inline ImageFieldVpekT> &

operator*= (floatscalar)

inline ImageFieldYpekT> &

operator/= (float scalar)

inline ImageFieldVpekT> &

operator+= (doublescalar)

inline ImageFieldVpekT> &

operator-= (doublescalar)

inline ImageFieldVpekT> &

operator*= (doublescalar)

inline ImageFieldYpekT> &

operator/= (doublescalar)

inline ImageFieldVpekT> &

operator+= (long doublescalar)

inline ImageFieldVpekT> &

operator-= (long doublescalar)

inline ImageFieldVpekT> &

operator*= (longdoublescalar)

inline ImageFieldYpekT> &

operator/= (long doublescalar)

templataclassU>inline ImageFieldypekT> &
operator+= (constimageFieldpekU>& A)

templat&classU>inline ImageFieldYpekT> &
operator-= (constimageFieldpeckU>& A)

templataclassU>inline ImageFieldypekT> &
operator*= (constimageField{peckU>& A)

templat&classU>inline ImageFieldYpekT> &
operator/= (constimageFieldpekU>& A)

Partial specialization®f templatedunctionsdo notwork in gccsoneedto list mary functionsexplic-
itly to avoid ambiguities;thatis, gcc doesnot favor the more specificpartial specializatiorand doesnot
favor the casewith lesscorversionof theargument.

114.8

virtual functions of LinAlgV ector

Names
inline LinAlgVector&

operator= (constLinAlgScalar& las)

inline LinAlgVector&
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114 ImageFieldVped

operator- ()

inline LinAlgVector*
newLinAlgVector () const

inline LinAlgVector*
clone() const

inline LinAlgVector&
operator= (constLinAlgVector&lav)

inline LinAlgVector&
operator+= (constLinAlgScalar&las)

inline LinAlgVector&
operator-= (constLinAlgScalar& las)

inline LinAlgVector&
operator*= (constLinAlgScalar& las)

inline LinAlgVector&
operator/= (constLinAlgScalar&las)

inline LinAlgVector&
operator+= (constLinAlgVector&lav)

inline LinAlgVector&
operator-= (constLinAlgVector&lav)

inline LinAlgVector&
operator*= (constLinAlgVector&lav)

inline std::ostream&
put (std::ostreamé&s) const

inline std::istreamé&
get(std::istreamé&s)

114.9

virtual functions of ImageField

Names
ImageField& operator= (constimageField&objectin)

inline void  setBounds(constint *lattice_bounds)
inline int getBounds(int i) const

inline void  setAspect(constdouble*aspectratio)
inline double getAspect(int i) const

inline void  setDimension(unsignedchardimension)

inline unsignecchar
getDimension() const

inline constint* const
getBoundsarray () const

inline constdouble*const
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114 ImageFieldVped
getAspectarray () const

inline bool find_indices nearest(constdouble*constcoord, int* constlattice site,
double*constlocation)const

inline bool find_indices nearest(constdouble*constcoord, int* constlattice site,
double*constlocation,
constsignedchar*field_pos)const

inline constimageBase*

getimageBasd) const

ImageField* new_extend.by_two () const

int

int

ImageField*

inline
inline
inline
inline
inline
inline
inline
inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

inline

make_stencilLrhs (Stencil\ectorref rhs, constStencilSitesé&sites,
constint* lattice_site, bool checkbounds)const

check template_with field (int dimensionmustbe,

constint* lattice_site, int extent) const

int dehug) const

int getDataType () const

int toDataType (constchar* type.in)
NumbegetimageNumber (int ix) const
NumbegetimageNumber (intix, intiy) const
NumbegetimageNumber (int ix, intiy, intiz) const
char getlmagechar (int ix) const

char getlmagechar (intix, intiy) const

char getlmagechar (intix, intiy, intiz) const

signedchar
getimagesignedchar (int ix) const

signedchar
getimagesignedchar (intix, intiy) const

signedchar
getimagesignedchar (intix, intiy, intiz) const

unsignedcchar
getimageunsignedchar (int ix) const

unsignedcchar
getimageunsigned.char (int ix, intiy) const

unsignedcchar
getlimageunsignedchar (intix, intiy, intiz) const

short getimageshort (int ix) const

short getimageshort (intix, intiy) const
short getlmageshort (int ix, intiy, intiz) const
unsignedshort

new_by_interpol (constimageBased&grid, constMapDef& mapping,
int precisionlevel, constPrecisionChoice&c,
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114 ImageFieldVped

getimageunsignedshort (int ix) const
inline unsignedshort

getlmageunsignedshort (intix, intiy) const
inline unsignedshort

getimageunsignedshort (int ix, intiy, intiz) const
inline int getimageint (int ix) const
inline int getimageint (intix, intiy) const
inline int getimageint (intix, intiy, intiz) const
inline unsignednt

getlmageunsigned.int (intix) const
inline unsignednt

getimageunsigned.int (intix, intiy) const
inline unsignednt

getlimageunsigned.int (intix, intiy, intiz) const
inline long getlmagelong (intix) const
inline long getlmagelong (intix, intiy) const
inline long getlmagelong (intix, intiy, intiz) const
inline unsignedong

getimageunsignedlong (int ix) const
inline unsignedong

getimageunsignedlong (intix, intiy) const
inline unsignedong

getimageunsignedlong (intix, intiy, intiz) const
inline float getlmagefloat (intix) const
inline float getlmagefloat (intix, intiy) const
inline float getlmagefloat (intix, intiy, intiz) const
inline double getimagedouble (int ix) const
inline double getimagedouble (intix, intiy) const
inline double getimagedouble (intix, intiy, intiz) const
inline longdouble

getimagelong_double (int ix) const
inline longdouble

getimagelong_double (int ix, intiy) const
inline longdouble

getimagelong_double (intix, intiy, intiz) const
inline void  setimage(int ix, Numberv)
inline void setlmage(int ix, intiy, Numberv)
inline void  setlmage(int ix, intiy, intiz, Numberv)
inline void  setlimage(intix, charv)
inline void  setlmage(int ix, intiy, charv)
inline void setlmage(intix, intiy, intiz, charv)
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114 ImageFieldyped
inline void  setlmage(int ix, signedcharv)
inline void  setlimage(int ix, intiy, signedcharv)
inline void setlmage(intix, intiy, intiz, signedcharv)
inline void setlmage(int ix, unsignedcharv)
inline void setlmage(intix, intiy, unsigneccharv)
inline void  setlmage(int ix, intiy, intiz, unsignedcharv)
inline void  setlmage(int ix, shortv)
inline void  setlmage(int ix, intiy, shortv)
inline void setlmage(intix, intiy, intiz, shortv)
inline void setlmage(int ix, unsignedshortv)
inline void setlmage(int ix, intiy, unsignedshortv)
inline void  setlmage(int ix, intiy, intiz, unsignedshortv)
inline void  setlmage(int ix, intv)
inline void  setlmage(int ix, intiy, intv)
inline void setlmage(intix, intiy, intiz, intv)
inline void  setlmage(int ix, unsignednt v)
inline void  setlmage(int ix, intiy, unsignednt v)
inline void  setlmage(int ix, intiy, intiz, unsignednt v)
inline void  setimage(int ix, longv)
inline void setlmage(intix, intiy, longv)
inline void setlmage(intix, intiy, intiz, longv)
inline void setlmage(int ix, unsignedongv)
inline void  setlimage(int ix, intiy, unsignedongv)
inline void  setlimage(int ix, intiy, intiz, unsignedongv)
inline void  setimage(int ix, floatv)
inline void setlmage(intix, intiy, floatv)
inline void setlmage(intix, intiy, intiz, floatv)
inline void  setimage(int ix, doublev)
inline void  setlmage(intix, intiy, doublev)
inline void  setlmage(int ix, intiy, intiz, doublev)
inline void setlmage(intix, longdoublev)
inline void setlmage(int ix, intiy, longdoublev)
inline void setlmage(intix, intiy, intiz, longdoublev)
inline ImageField*

new_proj_x (int lower, int upper int mode)
inline ImageField*

new_proj_y (int lower, int upper int mode)
inline ImageField*
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114.10

new_proj_z (int lower, int upper int mode)

inline ImageField*
new_proj_x_avg (int lower, int upper)

inline ImageField*
new_proj_y_avg (int lower, int upper)

inline ImageField*
new_proj_z_avg (int lower, int upper)

inline ImageField*
new_proj_x_max (int lower, int upper)

inline ImageField*
new_proj_y_max (int lower, int upper)

inline ImageField*
new_proj_z_max (int lower, int upper)

inline ImageField*
new_cropped (constint *lattice_box)

inline ImageField*

new.imbedded (constint *lattice_box, doublebackground)

inline ImageField*
new_diffused (doublediff_coef, int num.iters)

templated methods

Names

templateclassU> U

getimageprimiti ve (int ix) const
templat&classU> U

getimageprimiti ve (int ix, intiy) const
templateclassU> U

getlmageprimiti ve (int ix, intiy, intiz) const
templateclassU> void

setlmageprimiti ve (intix, U v)
templateclassU> void

setlmageprimiti ve (int ix, intiy, Uv)
templateclassU> void

setimageprimiti ve (int ix, intiy, intiz, Uv)

114.3

copy and assignmenthelper methods
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Names

inline void  convert (constimageFieldpeckT>& objectin)

Copyof datamembes.

inline void  corvert_tree(constimageFieldpekT>& objectin)

114.2

Call corverttree on eadh parent classthen
call corvert.

helper methods

Names
inline
inline
inline

inline

inline

int bnds (int i) const
double spct(inti) const
int dmsn () const

constint*
bnds array () const

constdouble*
spctarray () const
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115 operator+

115

templat&classT>inline _ImageFieldype&kT> operator+ (constNumber&A,
constimageFieldVpekT>& B)

In file ../Field/imagefield_typed.hh:10120
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116 operatof

116

templat&classT>inline _ ImageFieldVpekT> operator- (constNumber& A,
constimageFieldVpekT>& B

In file ../Field/imagefield_typed.hh:10125
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117 operator*

117

templat&classT>inline ImageFieldYpeckT> operator* (constNumber& A,
constimageFieldVpekT>& B)

In file ../Field/imagefield_typed.hh:10130
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118 operator+

118

templat&classT>inline ImageFieldypekT> operator+ (charA, constimage-
FieldTypekT>& B)

In file ../Field/imagefield_typed.hh:10135
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119 operatof

119

templat&classT>inline ImageFieldypekT> operator- (charA, constimage-
FieldTypekT>& B)

In file ../Field/imagefield_typed.hh:10140

This page was generated with the help of DOC+-+

April 29,2002 231

http:/ /www linuxsupportline.com/~doc+-+




120 operator*

120

templat&classT>inline ImageFieldype&kT> operator* (charA, constimage-
FieldTypekT>& B)

In file ../Field/imagefield_typed.hh:10145
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121 operator+

121

templat&classT>inline ImageFieldYpekT> operator+ (signedcharA, const
ImageFieldVpekT>& B)

In file ../Field/imagefield_typed.hh:10150
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122 operatof

122

templat&classT>inline ImageFieldYpekT> operator- (signedcharA, const
ImageFieldVpekT>& B)

In file ../Field/imagefield_typed.hh:10155
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123 operator*

123

templat&classT>inline ImageFieldypekT> operator* (signedcharA, const
ImageFieldVpekT>& B)

In file ../Field/imagefield_typed.hh:10160
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124 operator+

124

templat&classT>inline _ ImageFieldype&kT> operator+ (unsignedchar A,
constimageFieldVpekT>& B

In file ../Field/imagefield_typed.hh:10165
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125 operatof

125

templat&class T>inline _ ImageFieldypekT> operator- (unsignedchar A,
constimageFieldVpekT>& B)

In file ../Field/imagefield_typed.hh:10170
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126 operator*

126

templat&classT>inline  ImageFieldVpekT> operator* (unsignedchar A,
constimageFieldVpekT>& B?

In file ../Field/imagefield_typed.hh:10175
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127 operator+

127

templat&classT>inline ImageFieldYpekT> operator+ (shortA, constimage-
FieldTypekT>& B)

In file ../Field/imagefield_typed.hh:10180
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128 operatof

128

templat&classT>inline ImageFieldYpekT> operator- (shortA, constimage-
FieldTypekT>& B)

In file ../Field/imagefield_typed.hh:10185
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129 operator*

129

templat&classT>inline ImageFieldype&T> operator* (shortA, constimage-
FieldTypekT>& B)

In file ../Field/imagefield_typed.hh:10190
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130 operator+

130

templat&classT>inline  ImageFieldypekT> operator+ (unsignedshortA,
constimageFieldVpekT>& B

In file ../Field/imagefield_typed.hh:10195
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131 operatof

131

templat&classT>inline _ ImageFieldypekT> operator- (unsignedshortA,
constimageFieldVpekT>& B

In file ../Field/imagefield_typed.hh:10200
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132 operator*

132

templat&classT>inline  ImageFieldypekT> operator* (unsignedshortA,
constimageFieldVpekT>& B

In file ../Field/imagefield_typed.hh:10205
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133 operator+

133

templat&classT>inline ImageFieldYpeckT> operator+ (int A, constimage-
FieldTypekT>& B)

In file ../Field/imagefield_typed.hh:10210
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134 operatof

134

templat&classT>inline ImageFieldypekT> operator- (int A, constimage-
FieldTypekT>& B)

In file ../Field/imagefield_typed.hh:10215
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135 operator*

135

templat&classT>inline ImageFieldypekT> operator* (int A, constimage-
FieldTypekT>& B)

In file ../Field/imagefield_typed.hh:10220
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136 operator+

136

templat&classT>inline ImageFieldVpekT> operator+ (unsignednt A, const
ImageFieldVpekT>& B)

In file ../Field/imagefield_typed.hh:10225
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137 operatof

137

templat&classT>inline ImageFieldYpekT> operator- (unsignednt A, const
ImageFieldVpekT>& B)

In file ../Field/imagefield_typed.hh:10230
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138 operator*

138

templat&classT>inline ImageFieldYpekT> operator* (unsignednt A, const
ImageFieldVpekT>& B)

In file ../Field/imagefield_typed.hh:10235
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139 operator+

139

templat&classT>inline ImageFieldYpekT> operator+ (longA, constimage-
FieldTypekT>& B)

In file ../Field/imagefield_typed.hh:10240
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140 operatof

140

templat&classT>inline ImageFieldYpekT> operator- (long A, constimage-
FieldTypekT>& B)

In file ../Field/imagefield_typed.hh:10245
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141 operator*

141

templat&classT>inline ImageFieldypekT> operator* (longA, constimage-
FieldTypekT>& B)

In file ../Field/imagefield_typed.hh:10250
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142 operator+

142

templat&classT>inline  ImageFieldypekT> operator+ (unsignediong A,
constimageFieldVpekT>& B

In file ../Field/imagefield_typed.hh:10255
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143 operatof

143

templat&class T>inline _ ImageFieldype&kT> operator- (unsignedlong A,
constimageFieldVpekT>& B)

In file ../Field/imagefield_typed.hh:10260
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144 operator*

144

templat&classT>inline  ImageFieldypekT> operator* (unsignedliong A,
constimageFieldVpekT>& B

In file ../Field/imagefield_typed.hh:10265
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145 operator+

145

templat&classT>inline ImageFieldYpekT> operator+ (floatA, constimage-
FieldTypekT>& B)

In file ../Field/imagefield_typed.hh:10270
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146 operatof

146

templat&classT>inline ImageFieldYpekT> operator- (float A, constimage-
FieldTypekT>& B)

In file ../Field/imagefield_typed.hh:10275
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147 operator*

147

templat&classT>inline ImageFieldypekT> operator* (floatA, constimage-
FieldTypekT>& B)

In file ../Field/imagefield_typed.hh:10280
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148 operator+

148

templat&classT>inline ImageFieldVpekT> operator+ (doubleA, constim-
ageFieldypekT>& B)

In file ../Field/imagefield_typed.hh:10285
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149 operatof

149

templat&classT>inline ImageFieldYpekT> operator- (doubleA, constim-
ageFieldypekT>& B)

In file ../Field/imagefield_typed.hh:10290
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150 operator*

150

templat&classT>inline ImageFieldYpekT> operator* (doubleA, constim-
ageFieldVpekT>& B)

In file ../Field/imagefield_typed.hh:10295
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151 operator+

151

templat&classT>inline ImageFieldype&kT> operator+ (longdoubleA, const
ImageFieldVpekT>& B)

In file ../Field/imagefield_typed.hh:10300
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152 operatof

152

templat&classT>inline ImageFieldypekT> operator- (long doubleA, const
ImageFieldVpekT>& B)

In file ../Field/imagefield_typed.hh:10305
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153 operator*

153

templat&classT>inline ImageFieldypekT> operator* (longdoubleA, const
ImageFieldVpekT>& B)

In file ../Field/imagefield_typed.hh:10310
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154 operator+

154

templat&classT>inline ImageFieldypekT> operator+ (constLinAlgScalar&
las,constimageFieldypekT>& B)

In file ../Field/imagefield_typed.hh:10315
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155 operator

155

templat&classT>inline ImageFieldVpekT> operator- (constLinAlgScalar&
las,constimageFieldypekT>& B)

In file ../Field/imagefield_typed.hh:10320
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156 operator*

156

templat&classT>inline ImageFieldVpedkT> operator* (constLinAlgScalar&
las,constimageFieldVpe&kT>& B)

In file ../Field/imagefield_typed.hh:10325
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157 operator+

157

templat&classT>inline ImageFieldYpeckT> operator+ (constimageField-
TypekT>& A, constimageFieldYpekT>& B)

In file ../Field/imagefield_typed.hh:10330
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158 operator

158

templat&classT>inline ImageFieldypekT> operator- (constimageField-
TypekT>& A, constimageFieldVpekT>& B)

In file ../Field/imagefield_typed.hh:10337
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159 operator*

159

templat&classT>inline ImageFieldypekT> operator* (constimageField-
Type&kT>& A, constimageFieldVpekT>& B)

In file ../Field/imagefield_typed.hh:10344

This page was generated with the help of DOC+-+

April 29,2002 271

http:/ /www linuxsupportline.com/~doc+-+




160 operatok<

160

templateclassT> std::ostream&8operator<< (std::ostream &s, const Image-
FieldTypekT> &A)

ImageReldTypedwrite to standad output.

In file ../Field/imagefield_typed.hh:10351

ImageFieldVpedwrite to standardutput.
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161 operatop>

161

templataclassT> std::istream&operator>> (std::istream &s, ImageField-
TypekT> &A)

ImageReldTypedreadfrom standad input.

In file ../Field/imagefield_typed.hh:10355

ImageFieldVpedreadfrom standardnput.
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ImageFieldAlgorithms

162

class ImageFieldAlgorithms

Simplealgorithmsappliedto a simplefield

In file ../Field/imagefield_algorithms.hh:10368

Public Members

162.1

staticmethods e

Simplealgorithmsappliedto a simplefield

162.1

static methods

Names
static

static

static

static

static

static

static

static

ImageField*
new_proj_x (intimagedatatype, constimageField&mg_fld,
int lower, int upper int mode)

ImageField*
new_proj_y (intimagedatatype, constimageField&img_fld,
int lower, int upper int mode)

ImageField*
new_proj_z (int imagedatatype, constimageField&mg_fld,
int lower, int upper int mode)

ImageField*
new_proj_x_avg (int imagedatatype, constimageField&img_fld,
int lower, int upper)

ImageField*
new_proj_y_avg (int imagedatatype, constimageField&mg_fld,
int lower, int upper)

ImageField*
new_proj_z_avg (int imagedatatype, constimageField&mg_fld,
int lower, int upper)

ImageField*
new_proj_x_max (int imagedatatype, constimageField&img_fld,
int lower, int upper)

ImageField*
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162 ImageFieldAlgorithms

new_proj_y_max (int imagedatatype, constimageField&img_fld,
int lower, int upper)

static ImageField*
new_proj_z_max (int imagedatatype, constimageField&img_fld,
int lower, int upper)

static ImageField*
new_cropped (int imagedatatype, constimageField&mg_fld,
constint *lattice_box)

static ImageField*
new_.imbedded (int imagedatatype, constimageField&img_fld,
constint *lattice_box, doublebackground)

static ImageField*
new_diffused (int imagedatatype, constimageField&mg_fld,
doublediff_coef, int num.iters)
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163

class FieldInter polHelper

helpermethoddor interpolationalgorithms

In file ../Field/fieldinterpolalgorithms.hh:10481

Public Members

163.4 usualmethods 276
ProtectedMembers
163.1 copy and assignmenthelpermethods .................... .. ... 276
163.2 data 277
163.3 initialization L 277
helpermethoddor interpolationalgorithms
Author: Alan Louis Scheinine
Version: $Id: field interpol_algorithms.hh,v 1.10 2002/04/05
22:25:39 alan Exp $
163.4
usual methods
Names
Fieldinter polHelper () defaultconstructor
163.1
copy and assignmenthelper methods
Names
void convert (constFieldinterpolHelper&objectin)
Copyof datamembes.
void corvert_tr ee(constFieldInterpolHelper&objectin)
Call corverttree on eat parent classthen
call corvert.
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163 FieldInterpolHelper

163.2

data

Names
StencilMatrix* nvrs

Stencil\ector rhs
Stencil\ector coefs
StencilTerms* stencil

163.3

initialization

Names
void setdefaults ()
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164 FieldInterpolAlgorithms

164

class FieldInter polAlgorithms

interpolationalgorithmsfor a regular grid

In file ../Field/fieldinterpolalgorithms.hh:10568

Public Members
164.1 static methods L 278

Private Members
164.2 privatestaticmethods ........... .. i 279

interpolationalgorithmsfor aregulargrid

Author: Alan Louis Scheinine
Version: $Id: field_ interpol_algorithms.hh,v 1.10 2002/04/05
22:25:39 alan Exp $

164.1

static methods

Names
static int check template_with _field (constimageField&fldntrpl,
int dimensionmustbe,
constint* lattice site, int extent)

static ImageField*
new_extend by_two (int imagedatatype, constimageField&fldntrpl)

static int make_stencilLrhs (constimageField&fldntrpl, Stencil\ectorrefrhs,
constStencilSitesé&sites, constint* lattice site,
bool checkbounds)

164.1.1 static ImageField*
new_by_interpol (int imagedatatype, constimageField&fldntrpl,
constimageBase&grid, constMapDef& mapping,
int precisionlevel, constPrecisionChoice&c,
int delug)
Constructorusinga mappingofagrid. .... 279

static int point_to_voxel (int imagedatatype, constimageField*field_pnt,
ImageField*field_out, constPrecisionChoice&c)
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164 FieldInterpolAlgorithms

164.1.1

static ImageField*new_by_interpol (int imagedatatype, const ImageField&

fldntrpl, const ImageBase& grid, const
MapDef& mapping, int precisionlevel,
constPrecisionChoice&c, int delug)

Constructorusinga mappingof a grid.

In file ../Field/fieldinterpolalgorithms.hh:10597

Constructousinga mappingof a grid.

Thegrid pointsdefinedby

ImageBase(int dimension, int lattice_bounds[3], double aspect_ratio[3])

aremappedontofldntrpl.

164.2

private static methods

Names

static int extend helper (int imagedatatype, constimageField&fldntrpl,
FieldinterpolHelper*helper intix, intiy, intiz,
int cx, intcy, int cz, float*pt_intensity)

static int make_stencilLrhs_too (int dimen, constimageField&fld,
Stencil\ectorref rhs, constStencilSitesé&sites,
constint* lattice site, bool checkbounds)

static void  new_by_interpol_fr ee(ImageField*field_extended,
vectokimageField®»& all_field_pnt)

static void  new_by_interpol_fr ee(ImageField*field_extended,
vectokimageField*»& all field_pnt,
ImageField*field_out)
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RegridBrick

165

class RegridBrick

In file ../Utils/regrid_brick.hh:10684

Public Members

Changestheresolutionof animage.

165.1 usualmethods 281
165.2 staticmethods 281
ProtectedMembers
165.3  static ImageField*
new_brick (intimagedatatype, constimageField&fldin,
constimageBased&grid, constPrecisionChoice&c,
int delug)
Cannot change both aspectratio and lat-
tice boundssothis methods notpublic .... 281

Changesheresolutionof animage.

The PrecisionChoice can be any of five pairs:

stencil Dbasis

Basisl is Taylor expansion.Basis2 are GaussiansBasis9 givesbadresultsandis includedonly for

1 1
1 2
1 9
2 1
2 2
2 9
3 2
3 9

testing.

Author:

Version:

$

Alan Louis Scheinine
$Id: regrid brick.hh,v 1.9 2002/04/23 23:15:19 alan Exp
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165 RegridBrick

165.1

usual methods

Names

RegridBrick () defaultconstructor

RegridBrick (constRegridBrick& objectin)
copyconstructor

RegridBrick& operator= (constRegridBrick& objectin)

assignment

~RegridBrick () destructor

165.2

static methods

Names

static ImageField*
new_brick _from_aspect(int imagedatatype,
constimageField&fldin,
constdouble*aspecitratio,
constPrecisionChoice&c, int dehug)

static ImageField*
new_brick _from_bounds(int imagedatatype,
constimageField&fldin,
constint* lattice bounds,
constPrecisionChoice&c, int delug)

165.3

static ImageField*new_brick (int imagedatatype, const ImageField& fldin,

constimageBase&grid, constPrecisionChoice&
pc,int delug)

Cannotchange bothaspectratio andlattice_boundssothis methods not public

In file ../Utils/regrid_brick.hh:10725

Cannotchangébothaspectratio andlattice_boundssothis methodis not public
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166

class GridSlice

Makesa two-dimensionagrid for a slice of a three-dimensionagrid.

In file ../Utils/grid_slice.hh:10773

Public Members

166.1 usualmethods 282
166.2 Methods 283
166.3 static methods 283

Private Members
166.4 data 283

Makesa two-dimensionagrid for a sliceof athree-dimensionairid.

A copy or assignmentf this classis a shallov copy of acountedpointerof theinternaldatathatis the
extendedield derivedfrom the original field.

Author: Alan Louis Scheinine
Version: $Id: grid_slice.hh,v 1.3 2002/04/07 15:49:07 alan Exp $

166.1

usual methods

Names
GridSlice () defaultconstructor
GridSlice (constimageField&field_in)
constructor
GridSlice (constGridSlice& objectin)
copyconstructor
GridSlice&  operator= (constGridSlice& objectin)
assignment
virtual ~GridSlice () destructor
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166 GridSlice

166.2

methods

Names
void setSource (constimageField&field_in)
ImageField* newlmageField(constdouble*position, constdouble*xdir,
constdouble*ydir, constimageBased&grid,

doublethickness,int precisionlevel,
constPrecisionChoice&c, int delhug) const

166.3

static methods

Names
inline static void
cross(constdouble*a, constdouble*b, double*c)
166.4
data
Names

int _image data_type

ObjVarckimageField
_field_extended
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167 Documentation

167

Documentation

Names
167.1 Basicnumbers and numerical Vectors. ...........ccoiiiiiiiiiinnn. 284
167.2 Stencils. 286
167.1
Basichnumbers and numerical vectors.

LimitRange The classtemplate<classT> classLimitRange(— 4, page 14) is usedfor the corversion

betweenprimitive numericaltypes. The role is similar to a static cast. Sinceit operateson one
numberat a time, the conversionis not efficient. Nonethelessthe classmay be useful for type
corversionof fields betweendifferentstepsof processingvhile avoiding compilerwarnings.Here
aresomeexamplesof thefunctions

static T limit_range(char s);
static T limit_range(unsigned int s);
static T limit_range(double s);

The primitive numericaltypesthat canbe usedfor the function parameteor returnvalueare char,
signedchar, unsignecthar, short,unsignedshort,int, unsignednt, long, unsignedong, float,double
andlong double

TNTVect Theclasstemplate<classT> classTNTVect(— 40, page 66) inheritsfrom the TNT classVec-

tor<T>. A few morefunctionshave beenaddedandsomefunctionshave beenchangedo increase
efficiengy. Thisis a vectorfor primitive numericaltypesratherthana vectorof anarbitraryclass.
Note that the size doesnot changewhenallocationis donebeyond the rangeof the internalarray
Suchanassignmenis anerror. Thesizeis setwhentheclassis constructedr by usingnewsize(int)

castto_self type The global function template<class T, class U> T& castto_selftype(U& in) (in

namespac€astbSelfType (— 2, page 12)) is not specificallyrelatedto numbers,but it is men-
tioned herebecauset is usedin the classNumber(— 5, page 15). In general this classis used
whenever a baseclassis usedto generalizean algorithmusingvirtual functionsthatis actuallyim-
plementedisingderivedclasses.

Thoughnotspecificallyrelatedto numbersthis functionhasbeenmotivatedby theuseof overloaded
arithmeticoperatorsasdescribedor theclassNumber(— 5, page 15).

Number The classNumber(— 5, page 15) represent®ne numberwithout specifyingthe type. It can

be usefulin numericalalgorithmsin which the programdeveloperdoesnot want usetemplating
to generalizethe algorithm. The actualnumberis not storedin this classbut in the derived class
Numberlyped(— 11, page 24). In atypical application,apointerto abaseclassis actuallya pointer
to aderivedclass.

This classdefinesthevirtual functions
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virtual Number* newNumber () const
virtual Number* clone() const

Thoughthereturntypeis declaredo beNumber*, thepointersactuallypointto aderivedtypethatis
thesameastheobjectonwhichthefunctionsarecalled.newNumber() creates defaultinstantation
whereaglone()assignghesamevalueastheobjectonwhichthefunctionis called. Theassignment
operator

virtual Number& operator=(const Number& object_in)

is alsovirtual soderivedtypescancopy all members.

This classhasa protecteddatamemberNumber* rep which is non-zeraif the mostderived class
of theinstantations actuallythe baseclass,in which caseyep shouldpointto a derivedtype. Due
to the overheadthis classis not practicalfor fields of numbers.Neverthelessit canbe very useful
whengroupsof algorithms,jmplementedn termsof virtual functionsthatdo not needto specifythe
numericaltype of theunderlyingfield, occasionallyneedto referto a numbermwithout specifyingthe
type.

Themotivationfor the particularstructureof this classis the following. Somearithmeticoperations
needto returna value by copying, suchas operationghat generatea temporaryvariable. Unlike
returningby pointeror referencecopying a baseclassmeandosing theinformationof the derived
class.Thesolutionis to have a pointerin the baseclassthatis non-zeraf themostderivedclassof a
pointer(or referencejs actuallythe baseclass.The pointerheldin thebaseclasshasthetypeof the
baseclassbut is actuallya pointerto aderivedclass.

In otherwords, a baseclassdoesnot definethe implementationsof variousvirtual functions, a
derivedclassis needed.In the casethatthe baseclassmustbe copied,the baseclasshasa pointer
to aderivedclass(declaredastype Number* but alwayspointingto a derivedclass).For all virtual
functions,the baseclasscallsthe samefunctiononits pointerto a derivedclass.

This classalso senersasan interfaceto LimitRange(— 4, page 14). The virtual functionstype
getNumbertypenam@ are definedfor almostevery possiblenumericaltype. To be more specific,
below aresomeexamplesof the definitions.

virtual signed char getNumber_signed_char() const
virtual unsigned short getNumber_unsigned_short() const
virtual signed int getNumber_int() const

virtual double getNumber_double() const

Independenof the underlyingtype of Number, the usercanhave the valueasary arbitrarytype.

It is alsopossibleto setthe numberfrom ary type. Dueto function overloadingof parametersthe
functionnameis simply setNumber. A few exampleswill begivento clarify theidea.

virtual void setNumber (signed char v)
virtual void setNumber (unsigned short v)
virtual void setNumber(signed int v)
virtual void setNumber (double v)

Therearealsotemplatedglobalfunctions(in namespac&etNumbel(— 10, page 23))
template <class T> T getNumber (const Number& n) ;
for use inside templated classes. For example, a templated function can use the func-

tion GetNumber::getNumber<T>(n) and does not needto be as specific as, for example,
n.getNumber_unsignedshort().
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NumberTyped Theclasstemplate <classT> classNumberlyped(— 11, page 24) inheritsfrom Number
(— 5, page 15) andimplementghevirtual functionsof Number(— 5, page 15). This classcontains
oneprotecteddatamember:T _value. It implementsall of the virtual functionsof Number(— 5,
page 15), usingLimitRange(— 4, page 14) whennumericcorversionsarenecessary

167.2

Stencils.

StencilParams TheclassStencilRarams(— 88, page 147) holdsthe mostbasicinformationabouta sten-
cil, whetherthe stencilhastwo or threespatialdimensionsandnumberof sites,but doesnot contain
an actualstencilas a datamember The constructoris StencilParams(int tag.in) wherethe tag
is either3, 5, 9, 13, 21, 25, 27, 33 or 57. Thesetag valuesare alsothe numberof sitesfor the
stencilsthefirst two areone-dimensionathe secondhreearetwo-dimesionabkndthelastthreeare
three-dimensionallhefunctionsint getTag(), int getSize(Jandint getDimension()returnthebasic
information.

StencilSitesg TheclassStencilSitesag(— 87, page 145)containsoneintegerthatspecifieghe stencil
configuration.A classis usedratherthanjust usinganintegerin orderto avoid confusionwith the
tagthatspecifieghe polynomialterms.

StencilSites The classStencilSiteg— 85, page 130) inheritsfrom StencilRaramsand containslists of
stencilsites. The centerpoint of the stencilsare givenindices(0, 0, 0) in threedimensions.The
one andtwo dimensionalstencilsare also centeredat zero. The public membersstencilsitesx,
stencilsitesy, andstencilsites z arearrayclassesndexedby the stencilsite. The sizeof thearrays
correspondo thetagusedn theconstructoiStencilSites(inttag_in). Thoughpublic,thesearraysare
of type ReadOnlyNumArray <signedchar> andcannotbe changednceanobjectis instantiated.

ArbitrarySites The classArbitrarySites(— 86, page 137) containslists of sites. The datamembersn-
clude the numberof dimensions(1, 2 or 3) and the numberof sites. The public arraysof type
ReadOnlyNumArray <double> containthe dimensionsof the sites. Note that the arraysof class
StencilSiteshave valuesthat are grid indiceswhereaghe arraysof this classarereal-valuedposi-
tions. Thefunctionsint getSize(Jandint getDimension()returnthecorrespondingnformation.The
constructors

ArbitrarySites(int size_in,

const double* stencil_sites_xx,

const double* stencil_sites_yy)
ArbitrarySites(int size_in,

const double* stencil_sites_xx,

const double* stencil_sites_yy,

const double* stencil_sites_zz)
ArbitrarySites(const ReadOnlyNumArray<double>& stencil_sites_xx,

const ReadOnlyNumArray<double>& stencil_sites_yy)
ArbitrarySites(const ReadOnlyNumArray<double>& stencil_sites_xx,

const ReadOnlyNumArray<double>& stencil_sites_yy,

const ReadOnlyNumArray<double>& stencil_sites_zz)
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have agument parametersthat are either arrays of double or the class ReadOnlyNumAr-
ray<double>.

StencilVector ThetypedefStencil\ector(— 94, page 173) definesthe classTNTVectcdouble> It hasa
general-purposeole asa vectorthatcanhold coeficientsor the resultof vectormatrix multiplica-
tion.

StencilTerms Let us considerthe value of a scalarfield to be a polynomial function of position. The
polynomial hasfixed coeficentsof termssuchasx , X2 , xy? , etc. For sucha Taylor expansion,
the classStencilTerms(— 91, page 156) generates vectorcontainingthe polynomialtermsfor a
givenpoint (x,Y,2) usingthefunctionvoid make_point_terms(constdouble *location) andplacing
theresultin the publicarrayTNTVectkdouble> terms. Thefunctionvoid make_ntgrl _terms(const
double*box) averageshetermsoverarectangleor right parallelpipedplacingtheresultin thesame
array Thislatterfunctionconvertstheunderlyingfunctioninto anoutputthatmightbesimilarto the
outputfrom an actualscanin which theintensityis an averageover a certainareaor volume. The
function void make_gradient_terms(constdouble *location) computeshe termsof the gradient
andputstheresultsin the arraysTNTVeckdouble xterms,yterms,zterms.

In addition, the class Stencillerms(— 91, page 156) can be constructedso as to use Gaussian
weights(approximatedy bsplinesyatherthanTaylor expansionterms.

The Taylor expansionhasbeendefinefor the following numberof terms: 3, 5, 9, 13, 27 or 33. If
instead,Gaussianweightsare usedfor the basisfunctions,the numberof terms(which equalsthe
numberof stencilsites)canbe ary of thefollowing: 3,5, 9, 13,21, 25,27,33 or 57.

StencilMatrix TheclassStencilMatrix(— 92, page 164) constructsa matrix of stencilterms(polynomial
terms)basedon thetaggivento the constructorStencilMatrix(int tag-in). Thevalueof thefield at
eachpointis notusedin this classthoughthe classdoesusethe ‘aspect’variableof ImageBas¢—
103, page 182)to corvertx,y,z indicesto relative positionsin space.The polynomialtermsof the
matrix aregeneratedby

int fill matrix(const double *position,
const ImageBase *field,
int value_mode)

The matrix containspolynomial terms using absolutepositionsratherthan relative positions,the
conversionis doneby passingasa parameteathreecomponenarraythatgivestheabsolutgosition
of thecenterof the stencil. Thefield is usedonly for thelattice spacing.Theparametewvalue_mode
canhavevaluePOINT_VALUE _MODE or BOX_VALUE _MODE. Thelattervalueindicateshatthe
stenciltermscorrespondo field valuesaveragedover abox. Thefunction

int take_inverse()
takestheinverseof the matrix. Thefunction

int generatelatticeIlnverse(const ImageBasex lattice,
int value_mode)

bothfills the matrix andtakestheinverse with the centerof the stencilassignegosition(0,0,0).
Multiplication betweerthis matrix anda vectorof coeficientsis donewith thefollowing methods.

void mat_vec_mult(StencilVector_const_ref stencil_coefs_in,
StencilVector_ref stencil_coefs_out) const;

void vec_mat_mult(StencilVector_const_ref stencil_coefs_in,
StencilVector_ref stencil_coefs_out) const;
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ArbitraryMatrix ~ TheclassArbitraryMatrix (— 93, page 168) constructsa matrix of stencilterms(poly-
nomialterms)basedon arbitrarypositions. The field valuesare not usedin this class,thoughit is
assumedhatthefor eachpointthereis a correspondingield value.

The positionsin spaceandtheform of the polynomialarespecifiedin the constructor The form of
the polynomialusesthe sametag asthe stenciltag, thoughstencilpositionsarenot relevantto this
class.Thereasonwhy the stenciltaghasmeaningfor this classis thateachtag alsocorrespondso
aspecificform of polynomial. Theinput of the positionscanbe eithera simplearrayof doublesor
canbeobtainedfrom variousclasseghatcancontainanarray asshovn below.

ArbitraryMatrix(ArbitrarySites& object_in,
int tag_in)

ArbitraryMatrix(int num_sites_in,
const double* stencil_sites_xx,
const double* stencil_sites_yy,
int tag_in)

ArbitraryMatrix(int num_sites_in,
const double* stencil_sites_xx,
const doublex stencil_sites_yy,
const double* stencil_sites_zz,
int tag_in)

ArbitraryMatrix(const ReadOnlyNumArray<double>& stencil_sites_xx,
const ReadOnlyNumArray<double>& stencil_sites_yy,
int tag_in)

ArbitraryMatrix(const ReadOnlyNumArray<double>& stencil_sites_xx,
const ReadOnlyNumArray<double>& stencil_sites_yy,
const ReadOnlyNumArray<double>& stencil_sites_zz,
int tag_in)

ArbitraryMatrix(const TNTVect<double>& stencil_sites_xx,
const TNTVect<double>& stencil_sites_yy,
int tag_in)

ArbitraryMatrix(const TNTVect<double>& stencil_sites_xx,
const TNTVect<double>& stencil_sites_yy,
const TNTVect<double>& stencil_sites_zz,
int tag_in)

Thepolynomialtermsof the matrix aregeneratedy
int fill_matrix()

It is assumedhattherearemorepointsthanpolynomialterms.For this overdeterminedystemthe
calculationof polynomial coeficientsusesthe squarematrix of sizeequalto the numberof terms.
This matrixis calculatedby eitherof the following functions.

StencilMatrix makeInnerSquared() const
void makeInnerSquared(StencilMatrix& tmp) const

The formerreturnsa copy of a StencilMatrixwhereaghe latter usesa StencilMatrix alreadyallo-
cated.The secondmethodshouldbe moreefficient.

The classesstencilMatrixand ArbitraryMatrix aresimilar sincethey both containa matrix indexed
by sitesandby polynomialterms. However, the two classesare constructedlifferently. It canbe
usefulto list thesedifferencesbecausdhey have animpacton variousalgorithmsbeyond thosein
the classesnot only StencilMatrix and ArbitraryMatrix. StencilMatrix inherits from StencilSites
whereadArbitraryMatrix inheritsfrom ArbitrarySites. With regardto the sites,the formerrefersto
fixedpositionswhereaghe latterusesarbitrarypositionsin space.

StencilSitehasatag
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int getTag() comnst
int getSize() const
int getDimension() const

whenconstructedvith ataggeneratestencilsitesx (y andz) of indicesArbitrarySites

int getSize() const
int getDimension() const

malkesa copy of real-valuedpositionsx, y, z

StencilSitesloesnot have a specificxyz positions,xyz positionsaregeneratedvhen StencilMatrix
is generatedrom position (an offset) and field->getAspectArray(). Moreover the site indicesare
generatedby simply giving atagvalue.

For ArbitrarySites the xyz positionsmustbe given. On the otherhand,whengeneratinghe matrix,
theoffsetandaspectatio doesnotneedto bespecified A variableto storeatag(whichrelateso the
terms,only) is in ArbitraryMatrix becauséirbitrarySitesdoesnot needa tag. Sincethe numrows
andnumpcolsis different,therearetwo new methodsn Arbitrary Matrix

numTerms ()
numSites() == ArbitrarySites::getSize()

ImageBase TheclassimageBasé— 103,page 182) containghe mostbasicfunctionsrelatedto animage
or field onaregulargrid. It doesnotcontainactualdatafor afield. The constructoiis

ImageBase(int dimension,
const int *lattice_bounds,
const double *aspect_ratio)

The data members are
1, 2 or 3 dimensions
unsigned char _dimen;
size of the array image in each direction
int _bounds[3];
real-valued size of the pixel or voxel
double _aspect[3];
inverses of the values of _aspect
double inverse_aspect[3];

Thedefault constructoimageBase()canbe usedandthe datamembersetwith thefunctions
virtual void setDimension(unsigned char dimension)
virtual void setBounds(const int *lattice_bounds)

virtual void setAspect(const double *aspect_ratio)

Therealsoexist correspondingget’ functions.
Constanpointersto the sizeandshapearraysareavailableusingthefunctions

const int* getBoundsArray() const
const double* getAspectArray() const

Thefunction
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bool find_indices_nearest(const double* const coord,
int* const lattice_site,
double* const location)

findsthelattice sitesnearest givenpoint. Theinput parametecoord useshesameunit of measure
asthe aspectvariableof the lattice. The positionis measuredrom onecornerof the lattice. The
output parameteiattice_site givesthe lattice index and the output parametellocation givesthe
distancefrom the centerof the pixel or voxel that correspondgo the lattice index. The function
returnsl if thepointis insidethelattice,zerootherwise.

Thefunction

bool find_indices_nearest(const double* const coord,
int* const lattice_site,
double* const location,
const signed char* field_pos)

is the sameas the previously definedfunction of the samename, except that the input variable
field_posdefinesthezeroof the coordinatesystem:lower edge middle,or upperedge.For example
field_pos= (—1,—1,—1) correspondso the default value of the previously definedfunction and

field_pos= (0,0,0) correspondso the centerof the lattice. The functionreturnsl if the pointis
insidethelattice,zerootherwise.

This classdefinesconstantsuchas
static const int ImageBase::IMAGE_DATA_TYPE_INT = 6;

thatareusedby derivedclassedo definethetypeof thefield.

toDataType ThegobalfunctionstoDataTypein thenamespacBasicDataTypereturnanintegerconstant
thatgivesthetypeof afield. Thefunction

template <class U> int BasicDataType: :toDataType ()
is usefulasa memberof templatedields. Thefunction
int BasicDataType: :toDataType(const char* type_in)

returnsafield type basecbn a charactestringthatnameghetype.
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