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1 TNT

1

namespaceTNT

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

Names

1.1 templateO classT P class
Vector BasicTNTnumericalvector. . . . . . . . . . . . . . . 11

1.1

template} classT ~ class Vector

BasicTNTnumericalvector.

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

Inheritance

1.1

Vector

ˆ 40
TNTVect

BasicTNT numericalvector.

TemplateNumericalToolkit (TNT): LinearAlgebraModule

MathematicalandComputationalSciencesDivision National Instituteof Technology, Gaithersburg,
MD USA
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2 CastToSelfType

2

namespaceCastToSelfType

Containsa methodto casta baseclassto a derivedclass

In file ../LinAlg/cast to self type.hh:1595958638

Names

2.1 templateO classT, classU P T&
cast to self type (U& in) Castsa baseclassU to a derivedclassT. . . 12

Containsa methodto castabaseclassto a derivedclass

2.1

template} classT, classU ~ T& cast to self type (U& in)

Castsa baseclassU to a derivedclassT.

In file ../LinAlg/cast to self type.hh:446

CastsabaseclassU to aderivedclassT.

Requiresthatwhenthereferenceto thebaseclassU is anactualinstantationof thebaseclass,thebase
containsa valid pointerto a derivedclass,which is returnedby getBase().

Usage

Servesasa helperin definingthefollowing functionsfor a derivedclass.�����%&�&0�������+�������
�"	%�%�"	%� &'���������0���
���+��������
��&'�%�
�����&
�������
��:�����6T�%��&
�����"	A9������������	����%&'����������
����:��%�?>�>8�
��&+�%�'�����&��������
��:���� O �������"����� P 6g�"	�9���
�"	%�%�"	%� &'���������(�
�	�&'�(�������+��������
��&'�%�
�����&
�������
��:�����6g�
'	�&'���%�%&������"	A9������������	����%&'����������
����:��%�?>�>8�
��&+�%�'�����&��������
��:���� O �'
	�&+�0���
���+����� P 6B�"	A9����

Return Value:
�����������
	��
�
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Parameters:

�"	
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Author: Alan LouisScheinine
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3 invert matrix

3

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

Invertsa matrixusingLAPACK routines.

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

Invertsamatrix usingLAPACK routines.

Return Value:
2

for success,negativefor failure
Parameters:

= ������� �
thesquarematrix thatis inverted&��'���
thenumberof rowsof thematrix�'�����
����$
a valueof 1 activatesdebugging

Author: Alan LouisScheinine
Version: � -'�I>��"	��������EDa1�1I�h��4�DM4!��2�2�����2
�%��2�� 4+3�>h���I>h���(������	 ;�� � �
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4 LimitRange

4

template} classT ~ class LimitRange

Convertsbetweenvariousprimitivenumbertypes.

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

Public Members

4.1 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

Convertsbetweenvariousprimitivenumbertypes.

Usedprimarily to avoid compilerwarnings.

Author: Alan LouisScheinine
Version: � -'�I>��%� = �+� ���
	�$���Da1�1��h��4�Dg4!��2�2�����2�����2��#4"3�>h���E>T����������	 ;�� � �

4.1

methods

Names

static T limit range (chars)

static T limit range (signedchars)

static T limit range (unsignedchars)

static T limit range (shorts)

static T limit range (unsignedshorts)

static T limit range (int s)

static T limit range (unsignedint s)

static T limit range (longs)

static T limit range (unsignedlongs)

static T limit range (float s)

static T limit range (doubles)

static T limit range (longdoubles)
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5 Number

5

class Number : virtual publicLinAlgScalar

Canrepresentanytypeof number.

In file ../LinAlg/number.hh:780

Inheritance

18
LinAlgScalar O

5

Number

ˆ 11
NumberTyped

PrivateMembers

5.1 castunderlying rep to Number pointer . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Canrepresentany typeof number.

Usefulasparameteror returnvalueof avirtual function.

OnecanhaveaNumber*thatis reallyaNumberTypedO T P * or onecanhaveaNumber*thatis nothing
more. In the lattercase,thedatamemberof LinAlgScalar, lin alg scalar , pointsto a derivedclasssuch
asNumberTypedO T P *. In theformercase,thedatamemberrep is null.

Note, eachinstantationhasits own instantationof a LinAlgScalar* lin alg scalar , so it is deleted
whentheobjectis deleted.

Author: Alan LouisScheinine
Version: � -'�I>�	�� = �%���EDa1�1I�h��4�DM4!��2�2�����2
�%��2�� 4+3�>h���I>h���(������	 ;�� � �

5.1

castunderlying rep to Number pointer

Names

inline Number*
cast to self type ()

inline constNumber*
cast to self type () const

5.1.1 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

RTSVU WYX[Z]\_^8`aZ]WY\[^[b[^[c Z]d ^feg`hU d SFd S[^gS]^[i Xkj]lYmonkprq8qS[d d Xts u_u]`o`o`Yv i U bVwfx]W w_XVX_j_c d i U b[^_v yfjtzku_{]e_jVy]qkq April 29,2002 15



5 Number

5.1.2 virtual methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

5.1.1

usualmethods

Names

5.1.1.1 Number () defaultconstructor . . . . . . . . . . . . . . . . . . . . . . 16

5.1.1.2 Number (constNumber&object in)
copyconstructor . . . . . . . . . . . . . . . . . . . . . . . . . 16

5.1.1.3 virtual Number&
operator= (constNumber&object in)

assignment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

5.1.1.4 Q Number () destructor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

5.1.1.1

Number ()

defaultconstructor

In file ../LinAlg/number.hh:806

defaultconstructor

5.1.1.2

Number (constNumber&object in)

copyconstructor

In file ../LinAlg/number.hh:808

copy constructor
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5 Number

5.1.1.3

virtual Number&operator= (constNumber&object in)

assignment

In file ../LinAlg/number.hh:811

assignment

5.1.1.4�
Number ()

destructor

In file ../LinAlg/number.hh:816

destructor

5.1.2

virtual methods

Names

virtual Number*
newNumber () const

virtual Number*
cloneNumber() const

virtual char getNumber char () const

virtual signedchar
getNumber signedchar () const

virtual unsignedchar
getNumber unsigned char () const

virtual short getNumber short () const

virtual unsignedshort
getNumber unsigned short () const

virtual int getNumber int () const

virtual unsignedint
getNumber unsigned int () const

virtual long getNumber long () const

virtual unsignedlong
getNumber unsigned long () 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(unsignedint v)

virtual void setNumber(longv)

virtual void setNumber(unsignedlong v)

virtual void setNumber(float v)

virtual void setNumber(doublev)

virtual void setNumber(longdoublev)
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6 operator+

6

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

In file ../LinAlg/number.hh:963
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7 operator-

7

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

In file ../LinAlg/number.hh:967
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8 operator*

8

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

In file ../LinAlg/number.hh:971
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9 operator/

9

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

In file ../LinAlg/number.hh:975
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10 GetNumber

10

namespaceGetNumber

templateparameterizedgetNumber()

In file ../LinAlg/number.hh:0

Names

10.1 templateO classT P T
getNumber (constNumber&n)

Getsa primitive numberfrom wrapperclass
Number. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

templateparameterizedgetNumber()

10.1

template} classT ~ T getNumber (constNumber&n)

Getsa primitivenumberfromwrapperclassNumber.

In file ../LinAlg/number.hh:986

Getsa primitivenumberfrom wrapperclassNumber.

Return Value:
�

primitiveof typeT
Parameters:

	
baseclassof Number
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11 NumberTyped

11

template} classT ~ class NumberTyped : publicNumber

Containsonescalarof typeT.

In file ../LinAlg/number.hh:996

Inheritance

18
LinAlgScalar O

5
Number O

11

NumberTyped

Public Members

11.1 type definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

11.3 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

11.4 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

11.5 arithmetic methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

11.6 helper methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

11.7 virtual methodsof LinAlgScalar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

11.8 virtual methodsof Number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

ProtectedMembers

11.2 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

Containsonescalarof typeT.

Author: Alan LouisScheinine
Version: � -'�I>�	�� = �%���EDa1�1I�h��4�DM4!��2�2�����2
�%��2�� 4+3�>h���I>h���(������	 ;�� � �

11.1

type definitions
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11 NumberTyped

Names

typedef T value type

typedef T* pointer

typedef T& reference

typedef constT*
const pointer

typedef constT&
const reference

11.3

usualmethods

Names

NumberTyped () defaultconstructor

NumberTyped (charv) constructor

NumberTyped (signedcharv)
constructor

NumberTyped (unsignedcharv)
constructor

NumberTyped (shortv) constructor

NumberTyped (unsignedshortv)
constructor

NumberTyped (int v) constructor

NumberTyped (unsignedint v)
constructor

NumberTyped (longv) constructor

NumberTyped (unsignedlong v)
constructor

NumberTyped (float v) constructor

NumberTyped (doublev)constructor

NumberTyped (longdoublev)
constructor

NumberTyped (constNumberTypedO T P & x)
copyconstructor

NumberTyped (constNumber&x)
constructor

inline NumberTypedO T P &
operator= (constNumberTypedO T P & x)

assignment

inline NumberTypedO T P &
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11 NumberTyped

operator= (charv) assignment

inline NumberTypedO T P &
operator= (signedcharv)assignment

inline NumberTypedO T P &
operator= (unsignedcharv)

assignment

inline NumberTypedO T P &
operator= (shortv) assignment

inline NumberTypedO T P &
operator= (unsignedshortv)

assignment

inline NumberTypedO T P &
operator= (int v) assignment

inline NumberTypedO T P &
operator= (unsignedint v)

assignment

inline NumberTypedO T P &
operator= (longv) assignment

inline NumberTypedO T P &
operator= (unsignedlong v)

assignment

inline NumberTypedO T P &
operator= (float v) assignment

inline NumberTypedO T P &
operator= (doublev) assignment

inline NumberTypedO T P &
operator= (longdoublev)

assignment

virtual Q NumberTyped () destructor

11.4

methods

Names

inline operator constT& () const

inline operator T& ()

11.5

arithmetic methods
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11 NumberTyped

Names

inline NumberTypedO T P &
operator+= (T d)

inline NumberTypedO T P &
operator-= (T d)

inline NumberTypedO T P &
operator*= (T d)

inline NumberTypedO T P &
operator/= (T d)

inline NumberTypedO T P &
operator+= (constNumberTypedO T P & d)

inline NumberTypedO T P &
operator-= (constNumberTypedO T P & d)

inline NumberTypedO T P &
operator*= (constNumberTypedO T P & d)

inline NumberTypedO T P &
operator/= (constNumberTypedO T P & d)

11.6

helper methods

Names

static NumberTypedO T P &
cast to self type (LinAlgScalar& n)

static constNumberTypedO T P &
cast to self type (constLinAlgScalar&n)

11.7

virtual methodsof LinAlgScalar

Names

inline LinAlgScalar*
newLinAlgScalar () const

inline LinAlgScalar*
clone() const

inline LinAlgScalar&
operator= (constLinAlgScalar& las)

11.7.1 inline LinAlgScalar&
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11 NumberTyped

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

inline LinAlgScalar&
operator+= (constLinAlgScalar& las)

inline LinAlgScalar&
operator-= (constLinAlgScalar& las)

inline LinAlgScalar&
operator*= (constLinAlgScalar& las)

inline LinAlgScalar&
operator/= (constLinAlgScalar& las)

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

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

11.7.1

inline LinAlgScalar&operator- ()

A virtual functionof classLinAlgScalar.

In file ../LinAlg/number.hh:1230

A virtual function of classLinAlgScalar. Note, the following is not defineddueto the error ”sorry, not
implemented:adjustingpointersfor covariantreturns”inline NumberTypedO T P & operator-() return*this;

11.8

virtual methodsof Number

Names

inline Number&
operator= (constNumber&object in)

inline NumberTypedO T P *
newNumber () const

inline Number*
cloneNumber() const

inline char getNumber char () const

inline signedchar
getNumber signedchar () const

inline unsignedchar
getNumber unsigned char () const

inline short getNumber short () const
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11 NumberTyped

inline unsignedshort
getNumber unsigned short () const

inline int getNumber int () const

inline unsignedint
getNumber unsigned int () const

inline long getNumber long () const

inline unsignedlong
getNumber unsigned long () const

inline float getNumber float () 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(unsignedint v)

inline void setNumber(longv)

inline void setNumber(unsignedlong v)

inline void setNumber(float v)

inline void setNumber(doublev)

inline void setNumber(longdoublev)

11.2

data

Names

T value oneprimitive numericvalue
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12 operator+

12

template} classT ~ inline NumberTyped} T ~ operator+ (const Number-

Typed} T ~ & a, const
NumberTyped} T ~ & b)

In file ../LinAlg/number.hh:1390
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13 operator-

13

template} classT ~ inline NumberTyped} T ~ operator- (constNumberTyped} T ~
& a, const Number-
Typed} T ~ & b)

In file ../LinAlg/number.hh:1395
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14 operator*

14

template} classT ~ inline NumberTyped} T ~ operator* (const Number-

Typed} T ~ & a, const
NumberTyped} T ~ & b)

In file ../LinAlg/number.hh:1400
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15 operator/

15

template} classT ~ inline NumberTyped} T ~ operator/ (constNumberTyped} T ~
& a, const Number-
Typed} T ~ & b)

In file ../LinAlg/number.hh:1405
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16 operatorO�O
16

std::ostream&operator }�} (std::ostream&s,constLinAlgScalar& r)

In file ../LinAlg/lin alg vector.hh:1443
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17 operatorP�P
17

std::istream&operator ~�~ (std::istream&s,LinAlgScalar& r)

In file ../LinAlg/lin alg vector.hh:1445
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18 LinAlgScalar

18

class LinAlgScalar

A scalarfor linear algebra, independentof numerictype

In file ../LinAlg/lin alg vector.hh:1449

Inheritance

18

LinAlgScalar

ˆ 5
Number

23
LinAlgScalarTyped

Public Members

18.2 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

18.3 virtual methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

18.4 public methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

ProtectedMembers

18.1 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

PrivateMembers

friendstd::ostream&
operator O�O (std::ostream&s, constLinAlgScalar&r)

friendstd::istream&
operator P�P (std::istream&s, LinAlgScalar& r)

A scalarfor linearalgebra,independentof numerictype

18.2

usualmethods
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18 LinAlgScalar

Names

LinAlgScalar ()

LinAlgScalar (constLinAlgScalar& las)

virtual LinAlgScalar&
operator= (constLinAlgScalar& las)

18.2.1 virtual Q LinAlgScalar () Each instantationhasits owninstantationof a
LinAlgScalar* lin alg scalar so it is deleted
whentheobjectis deleted . . . . . . . . . . . . . . . . 37

18.2.1

virtual
�
LinAlgScalar ()

Each instantationhasits owninstantationof a LinAlgScalar*lin alg scalar soit is deletedwhenthe
objectis deleted

In file ../LinAlg/lin alg vector.hh:1487

Eachinstantationhasits own instantationof aLinAlgScalar* lin alg scalar soit is deletedwhentheobject
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-= (constLinAlgScalar& 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::ostream&s) const

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

18.1

data

Names

18.1.1 LinAlgScalar* lin alg scalar Is non-zero only when the actual, highest
level classis thebaseclass . . . . . . . . . . . . . . . 38

18.1.1

LinAlgScalar* lin alg scalar

Is non-zero only whentheactual,highestlevel classis thebaseclass

In file ../LinAlg/lin alg vector.hh:1464

Is non-zeroonly whentheactual,highestlevel classis thebaseclass
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19 operator+

19

inline LinAlgScalaroperator+ (constLinAlgScalar& A, constLinAlgScalar&

B)

In file ../LinAlg/lin alg vector.hh:1580
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20 operator-

20

inline LinAlgScalaroperator- (const LinAlgScalar& A, const LinAlgScalar&

B)

In file ../LinAlg/lin alg vector.hh:1584
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21 operator*

21

inline LinAlgScalaroperator* (constLinAlgScalar& A, constLinAlgScalar&

B)

In file ../LinAlg/lin alg vector.hh:1588
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22 operator/

22

inline LinAlgScalaroperator/ (const LinAlgScalar& A, const LinAlgScalar&

B)

In file ../LinAlg/lin alg vector.hh:1592
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23 LinAlgScalarTyped

23

template} classT ~ class LinAlgScalarTyped : publicLinAlgScalar

TheclassLinAlgScalarTypedO TP containsonescalarof typeT

In file ../LinAlg/lin alg vector.hh:1599

Inheritance

18
LinAlgScalar O

23

LinAlgScalarTyped

Public Members

LinAlgScalarTypeddoesnot usethe pointer lin alg scalar in LinAl-
gScalar,
but
rather,
can
be
con-
sid-
ered
a
de-
ri ved
class
that
is
qual-
i-
ta-
tively
dif-
fer-
ent
fr om
LinAl-
gScalar.

23.1 type definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

23.3 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
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23 LinAlgScalarTyped

ProtectedMembers

23.2 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

TheclassLinAlgScalarTypedO T P containsonescalarof typeT

23.1

type definitions

Names

typedef T value type

typedef T* pointer

typedef T& reference

typedef constT*
const pointer

typedef constT&
const reference

23.3

methods

Names

LinAlgScalarTyped () defaultconstructor

LinAlgScalarTyped (constLinAlgScalarTypedO T P & x)
copyconstructor

LinAlgScalarTyped (constLinAlgScalar& las)
constructor

LinAlgScalarTyped (T x)
constructor

inline LinAlgScalarTypedO T P &
operator= (constLinAlgScalarTypedO T P & x)

assignment

inline LinAlgScalarTypedO T P &
operator= (T d) assignment

virtual Q LinAlgScalarTyped () destructor

static LinAlgScalarTypedO T P &
cast to self type (LinAlgScalar& las)

static constLinAlgScalarTypedO T P &
cast to self type (constLinAlgScalar& las)

inline LinAlgScalar&
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23 LinAlgScalarTyped

operator= (constLinAlgScalar& las)
A virtual functionof classLinAlgScalar.

inline LinAlgScalarTypedO T P *
newLinAlgScalar () const

A virtual functionof classLinAlgScalar.

inline LinAlgScalarTypedO T P *
clone() const A virtual functionof classLinAlgScalar.

inline operator constT& () const

inline operator T& ()

inline LinAlgScalarTypedO T P &
operator+= (T d)

inline LinAlgScalarTypedO T P &
operator-= (T d)

inline LinAlgScalarTypedO T P &
operator*= (T d)

inline LinAlgScalarTypedO T P &
operator/= (T d)

inline LinAlgScalarTypedO T P &
operator+= (constLinAlgScalarTypedO T P & las)

inline LinAlgScalarTypedO T P &
operator-= (constLinAlgScalarTypedO T P & las)

inline LinAlgScalarTypedO T P &
operator*= (constLinAlgScalarTypedO T P & las)

inline LinAlgScalarTypedO T P &
operator/= (constLinAlgScalarTypedO T P & las)

23.3.1 inline LinAlgScalar&
operator- () A virtual functionof classLinAlgScalar. . . . 46

inline LinAlgScalar&
operator+= (constLinAlgScalar& las)

A virtual functionof classLinAlgScalar.

inline LinAlgScalar&
operator-= (constLinAlgScalar& 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::ostream&s) const

A virtual functionof classLinAlgScalar.

inline std::istream&
get (std::istream&s) A virtual functionof classLinAlgScalar.
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23 LinAlgScalarTyped

23.3.1

inline LinAlgScalar&operator- ()

A virtual functionof classLinAlgScalar.

In file ../LinAlg/lin alg vector.hh:1718

A virtual function of classLinAlgScalar. Note, the following is not defineddueto the error ”sorry, not
implemented:adjustingpointersfor covariantreturns” inline LinAlgScalarTypedO T P & operator-() lo-
cal variable = -local variable; return*this;

23.2

data

Names

T local variable
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24 operator+

24

template} class T ~ inline LinAlgScalarTyped} T ~ operator+ (const LinAl-
gScalarTyped} T ~ & a,constLinAlgScalarTyped} T ~ & b)

In file ../LinAlg/lin alg vector.hh:1807
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25 operator-

25

template} classT ~ inline LinAlgScalarTyped} T ~ operator- (constLinAlgScalar-
Typed} T ~ & a,constLinAlgScalarTyped} T ~ & b)

In file ../LinAlg/lin alg vector.hh:1812
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26 operator*

26

template} class T ~ inline LinAlgScalarTyped} T ~ operator* (const LinAl-
gScalarTyped} T ~ & a,constLinAlgScalarTyped} T ~ & b)

In file ../LinAlg/lin alg vector.hh:1817
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27 operator/

27

template} classT ~ inline LinAlgScalarTyped} T ~ operator/ (constLinAlgScalar-
Typed} T ~ & a,constLinAlgScalarTyped} T ~ & b)

In file ../LinAlg/lin alg vector.hh:1822
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28 operatorO�O
28

std::ostream&operator }�} (std::ostream&s,constLinAlgVector&r)

In file ../LinAlg/lin alg vector.hh:1828
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29 operatorP�P
29

std::istream&operator ~�~ (std::istream&s,LinAlgVector&r)

In file ../LinAlg/lin alg vector.hh:1830
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30 LinAlgVector

30

class LinAlgV ector

Baseclassfor a vectorusedin linear algebra

In file ../LinAlg/lin alg vector.hh:1834

Inheritance

30

LinAlgVector

ˆ 58
LinAlgVectorSpace

112
ImageField

Public Members

30.2 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

30.3 virtual methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

30.4 public methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

ProtectedMembers

30.1 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

PrivateMembers

friendstd::ostream&
operator O�O (std::ostream&s, constLinAlgVector&r)

friendstd::istream&
operator P�P (std::istream&s, LinAlgVector&r)

Baseclassfor avectorusedin linearalgebra

30.2

usualmethods
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30 LinAlgVector

Names

LinAlgV ector ()

30.2.1 LinAlgV ector (constLinAlgVector& lav)
Each instantationof LinAlgVectorhasits own
lin alg vector , createdusingclone(). . . . . 54

virtual LinAlgVector&
operator= (constLinAlgVector& lav)

virtual Q LinAlgV ector ()

30.2.1

LinAlgV ector (constLinAlgVector& lav)

Each instantationof LinAlgVectorhasits ownlin alg vector , createdusingclone().

In file ../LinAlg/lin alg vector.hh:1863

Eachinstantationof LinAlgVectorhasits own lin alg vector , createdusingclone().Themethodclone()
is a virtual functionthatconstructstheactualclassof theinput.

30.3

virtual methods

Names

virtual LinAlgVector*
newLinAlgVector () const

virtual LinAlgVector*
clone() const

virtual LinAlgVector&
operator- ()

virtual LinAlgVector&
operator= (constLinAlgScalar& las)

virtual LinAlgVector&
operator+= (constLinAlgScalar& las)

virtual LinAlgVector&
operator-= (constLinAlgScalar& las)

virtual LinAlgVector&
operator*= (constLinAlgScalar& las)

virtual LinAlgVector&
operator/= (constLinAlgScalar& las)

virtual LinAlgVector&

RTSVU WYX[Z]\_^8`aZ]WY\[^[b[^[c Z]d ^feg`hU d SFd S[^gS]^[i Xkj]lYmonkprq8qS[d d Xts u_u]`o`o`Yv i U bVwfx]W w_XVX_j_c d i U b[^_v yfjtzku_{]e_jVy]qkq April 29,2002 54



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::ostream&s) const

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

30.1

data

Names

30.1.1 LinAlgVector* lin alg vector Is non-zero only when the actual, highest
level classis thebaseclass . . . . . . . . . . . . . . . 56

30.1.1

LinAlgVector* lin alg vector

Is non-zero only whentheactual,highestlevel classis thebaseclass

In file ../LinAlg/lin alg vector.hh:1849

Is non-zeroonly whentheactual,highestlevel classis thebaseclass
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31 operator+

31

inline LinAlgVectoroperator+ (constLinAlgScalar& las,constLinAlgVector&

B)

In file ../LinAlg/lin alg vector.hh:2043
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32 operator-

32

inline LinAlgVectoroperator- (constLinAlgScalar& las,constLinAlgVector&

B)

In file ../LinAlg/lin alg vector.hh:2047
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33 operator*

33

inline LinAlgVectoroperator* (constLinAlgScalar& las,constLinAlgVector&

B)

In file ../LinAlg/lin alg vector.hh:2051
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34 operator+

34

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

In file ../LinAlg/lin alg vector.hh:2055
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35 operator-

35

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

In file ../LinAlg/lin alg vector.hh:2059
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36 operator*

36

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

In file ../LinAlg/lin alg vector.hh:2063
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37 operator+

37

inline LinAlgVectoroperator+ (constLinAlgVector& A, constLinAlgVector&

B)

In file ../LinAlg/lin alg vector.hh:2067
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38 operator-

38

inline LinAlgVectoroperator- (constLinAlgVector& A, constLinAlgVector&

B)

In file ../LinAlg/lin alg vector.hh:2071
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39 operator*

39

inline LinAlgVectoroperator* (constLinAlgVector& A, constLinAlgVector&

B)

In file ../LinAlg/lin alg vector.hh:2075
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40 TNTVect

40

template} classT ~ class TNTVect : publicVector} T ~
A TNTvectorwith somemodifications.

In file ../LinAlg/tnt vect.hh:2131

Inheritance

1.1
Vector O

40

TNTVect

Public Members

40.3 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

40.4 methodsof TNT Vector that return this . . . . . . . . . . . . . . . . . . . . . . . . . . 68

40.5 new methodsnot in TNT Vector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

40.6 I/O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

ProtectedMembers

40.1 copy and assignmenthelper methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

40.2 fast copy and set . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

PrivateMembers

friendstd::ostream&
operator O�O�O T P (std::ostream&s, constTNTVectO T P &A)

friendstd::istream&
operator P�P�O T P (std::istream&s, TNTVectO T P &A)

A TNT vectorwith somemodifications.

Thetemplateparameter, T, shouldbeanumbertype,typically it is typedouble.

Globalfunctionsrelatedto this classinclude��� = ��������� O �����%&�&0� P���������%�'� O � P 
����������
�� �6M�
�	�&'�������������'� O � P ��¡����
	�&'�(���������%�'� O � P ����9��� = ��������� O �����%&�&0� P���������%�'� O � P 
����������
� < 6M�
�	�&'�������������'� O � P ��¡��
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40 TNTVect

��
	�&'�(���������%�'� O � P ����9��� = ��������� O �����%&�&0� P���������%�'� O � P 
����������
��¢�6M�
�	�&'�������������'� O � P ��¡����
	�&'�(���������%�'� O � P ����9��� = ��������� O �����%&�&0� P� ����%���������6M��
	�&'�����������%�'� O � P ��¡���

	�&+�(�����������'� O � P ���A9��� = ��������� O �����%&�&0� P&'����>�>h%&'������� = ��
�%�
�������� O�O 6M&'���I>�>h�&'������� = ��&£�¤�

	�&+�(�����������'� O � P ��¡�9��� = ��������� O �����%&�&0� P&'����>�>F��&'������� = ��
�%�
�������� P�P 6M&'���I>�>F�
&'������� = ��&£�@���������%�'� O � P ��¡�9
Author: Alan LouisScheinineandGassanAbdoulaev
Version: � -'�I>¥��	�� ���%�'�EDa1�1I�h��4�Dh� ��2�2�����2
�%����4¦2�4�>h���?>h��§(������	 ;�� � �

40.3

usualmethods

Names

TNTVect () defaultconstructor

TNTVect (constVectorO T P &A)
constructor

TNTVect (constTNTVectO T P &A)
copyconstructor

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

TNTVect (SubscriptN, constT* v)
constructor

TNTVect (SubscriptN, char*s)
constructor

TNTVectO T P &
operator= (constTNTVectO T P &object in)

assignment

TNTVectO T P &
operator= (constT& scalar)

assignmentfromscalarQ TNTVect () destructor
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40 TNTVect

40.4

methodsof TNT Vector that return this

Names

inline TNTVectO T P &
newsize(SubscriptN)

40.5

new methodsnot in TNT Vector

Names

inline TNTVectO T P &
operator+= (constTNTVectO T P &A)

inline TNTVectO T P &
operator-= (constTNTVectO T P &A)

inline TNTVectO T P &
operator*= (constTNTVectO T P &A)

inline TNTVectO T P &
operator/= (constTNTVectO T P &A)

inline TNTVectO T P &
operator+= (constT& scalar)

inline TNTVectO T P &
operator-= (constT& scalar)

inline TNTVectO T P &
operator*= (constT& scalar)

inline void daxpy impl (constT& scalar, constTNTVectO T P &A)

inline void accumulate(constiteratorbeg, constiteratorend, T& s)

inline void Orthog impl ()

40.6

I/O

Names

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

inline std::istream&
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40 TNTVect

get (std::istream&s)

40.1

copyand assignmenthelper methods

Names

40.1.1 inline void convert (constTNTVectO T P & object in)
Copyof datamembers . . . . . . . . . . . . . . . . . . . 69

40.1.1

inline void convert (constTNTVect} T ~ & object in)

Copyof datamembers

In file ../LinAlg/tnt vect.hh:2148

Copy of datamembers

40.2

fast copyand set

Names

inline void copy (constT* v)

inline void set(constT& val)
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41 operator+

41

template} classT ~ TNTVect} T ~ operator+ (const TNTVect} T ~ &A, const

TNTVect} T ~ &B)

TNTVectsum.

In file ../LinAlg/tnt vect.hh:2381

TNTVectsum.A methodof TNT Vectorconvertedto TNTVect.
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42 operator-

42

template} classT ~ TNTVect} T ~ operator- (const TNTVect} T ~ &A, const

TNTVect} T ~ &B)

TNTVectdifference.

In file ../LinAlg/tnt vect.hh:2395

TNTVectdifference.A methodof TNT Vectorconvertedto TNTVect.
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43 operator*

43

template} classT ~ TNTVect} T ~ operator* (const TNTVect} T ~ &A, const

TNTVect} T ~ &B)

TNTVectcomponentbycomponentproduct.

In file ../LinAlg/tnt vect.hh:2409

TNTVectcomponentby componentproduct.A methodof TNT Vectorconvertedto TNTVect.
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44 dot prod

44

template} classT ~ T dot prod (constTNTVect} T ~ &A, constTNTVect} T ~ &B)

TNTVectinnerproduct.

In file ../LinAlg/tnt vect.hh:2423

TNTVectinnerproduct.A methodof TNT Vectorconvertedto TNTVect.
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45 operatorO�O
45

template} classT ~ std::ostream&operator }�} (std::ostream &s, const

TNTVect} T ~ &A)

TNTVectwrite to standard output.

In file ../LinAlg/tnt vect.hh:2437

TNTVectwrite to standardoutput.A methodof TNT Vectorconvertedto TNTVect.
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46 operatorP�P
46

template} classT ~ std::istream&operator ~�~ (std::istream &s, TNTVect} T ~
&A)

TNTVectreadfromstandard input.

In file ../LinAlg/tnt vect.hh:2443

TNTVectreadfrom standardinput. A methodof TNT Vectorconvertedto TNTVect.
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47 ReadOnlyNumArray

47

template} classT ~ class ReadOnlyNumArray

Anarray that canbedeclaredReadOnly

In file ../LinAlg/readonly num array.hh:2455

Public Members

47.2 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

47.3 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

PrivateMembers

47.1 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

An arraythatcanbedeclaredReadOnly

47.2

usualmethods

Names

ReadOnlyNumArray () defaultconstructor

ReadOnlyNumArray (int size in)
constructor

ReadOnlyNumArray (constReadOnlyNumArrayO T P & object in)
copyconstructor

ReadOnlyNumArrayO T P &
operator= (constReadOnlyNumArrayO T P & object in)

assignment

ReadOnlyNumArrayO T P &
operator= (constTNTVectO T P & object in)

assignment

ReadOnlyNumArrayO T P &
operator= (constT& scalar)

assignmentfromscalar

virtual Q 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 size in)

inline int size() const

inline constT&
operator[] (int i) const

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

47.1

data

Names

TNTVectO T P v

bool ro
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48 Timer

48

class Timer

A stopwatch

In file ../LinAlg/timer.hh:2554

Public Members

48.2 public typedefand data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

48.3 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

48.4 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

PrivateMembers

48.1 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

A stopwatch

48.2

public typedefand data

Names

typedef clock tClocks

static constintCPS

48.3

usualmethods

Names

Timer () defaultconstructor
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48 Timer

48.4

methods

Names

void start () startsthechronometer

void stop () endsthechronometer

void stop cycle() storesa cycleandresetsaccumulator

void reset() resetstotal

double get total () computesthe time spent betweenend and
start: timein seconds

double get avg () computesthe time spent betweenend and
start: timein seconds

48.1

data

Names

clock t start

int count

bool running
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49 operatorO�O
49

ostream&operator }�} (ostream&s,constVector1&A)

In file ../LinAlg/vector123.hh:2662
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50 operatorP�P
50

istream&operator ~�~ (istream&s,Vector1&A)

In file ../LinAlg/vector123.hh:2664
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51 operatorO�O
51

ostream&operator }�} (ostream&s,constVector2&A)

In file ../LinAlg/vector123.hh:2666
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52 operatorP�P
52

istream&operator ~�~ (istream&s,Vector2&A)

In file ../LinAlg/vector123.hh:2668
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53 operatorO�O
53

ostream&operator }�} (ostream&s,constVector3&A)

In file ../LinAlg/vector123.hh:2670

RTSVU WYX[Z]\_^8`aZ]WY\[^[b[^[c Z]d ^feg`hU d SFd S[^gS]^[i Xkj]lYmonkprq8qS[d d Xts u_u]`o`o`Yv i U bVwfx]W w_XVX_j_c d i U b[^_v yfjtzku_{]e_jVy]qkq April 29,2002 84



54 operatorP�P
54

istream&operator ~�~ (istream&s,Vector3&A)

In file ../LinAlg/vector123.hh:2672
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55 Vector1

55

class Vector1

Includeaccessby functionsusedbyVertex in order to generalizealgorithms

In file ../LinAlg/vector123.hh:2678

Public Members

55.1 public methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

PrivateMembers

friendostream&
operator O�O (ostream&s, constVector1&A)

friend istream&operator P�P (istream&s, Vector1&A)

Includeaccessby functionsusedby Vertex in orderto generalizealgorithms

55.1

public methods

Names

double x

inline Vector1 (doublexin = 0.0, doubleyin = 0.0, doublezin=0.0)

inline double getXYZ (int i) const

inline void putXYZ (int i, doubled)

inline double&
X ()

inline constdouble&
X () const

Vector1 (constVector2&in)

Vector1 (constVector3&in)

inline size t size() const
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56 Vector2

56

class Vector2

Includeaccessby functionsusedbyVertex in order to generalizealgorithms

In file ../LinAlg/vector123.hh:2721

Public Members

56.1 public methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

PrivateMembers

friendostream&
operator O�O (ostream&s, constVector2&A)

friend istream&operator P�P (istream&s, Vector2&A)

Includeaccessby 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 (int i) const

inline void putXYZ (int i, doubled)

inline double&
X ()

inline constdouble&
X () const

inline double&
Y ()

inline constdouble&
Y () const

Vector2 (constVector1&in)

Vector2 (constVector3&in)

inline size t size() const

RTSVU WYX[Z]\_^8`aZ]WY\[^[b[^[c Z]d ^feg`hU d SFd S[^gS]^[i Xkj]lYmonkprq8qS[d d Xts u_u]`o`o`Yv i U bVwfx]W w_XVX_j_c d i U b[^_v yfjtzku_{]e_jVy]qkq April 29,2002 87



57 Vector3

57

class Vector3

Includeaccessby functionsusedbyVertex in order to generalizealgorithms

In file ../LinAlg/vector123.hh:2769

Public Members

57.1 public methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

PrivateMembers

friendostream&
operator O�O (ostream&s, constVector3&A)

friend istream&operator P�P (istream&s, Vector3&A)

Includeaccessby 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 (int i) const

inline void putXYZ (int i, doubled)

inline double&
X ()

inline constdouble&
X () const

inline double&
Y ()

inline constdouble&
Y () const

inline double&
Z ()

inline constdouble&
Z () const

Vector3 (constVector1&in)
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57 Vector3

Vector3 (constVector2&in)

inline size t size() const
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58 LinAlgVectorSpace

58

class LinAlgV ectorSpace: virtual publicLinAlgVector

In file ../LinAlg/vector123.hh:2818

Inheritance

30
LinAlgVector O

58

LinAlgVectorSpace

ˆ 59
VecSpecificDim

Public Members

58.2 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

58.3 virtual methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

PrivateMembers

58.1 castingto actual type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

58.2

usualmethods

Names

LinAlgV ectorSpace()

LinAlgV ectorSpace(constLinAlgVectorSpace&lav)

LinAlgVectorSpace&
operator= (constLinAlgVectorSpace&lav)Q LinAlgV ectorSpace()

58.3

virtual methods
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58 LinAlgVectorSpace

Names

virtual doublegetXYZ (int i) const

virtual void putXYZ (int i, doubled)

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

virtual void normalize ()

virtual doubleNormSqd () const

58.1

castingto actual type

Names

inline LinAlgVectorSpace*
cast to self type ()

inline constLinAlgVectorSpace*
cast to self type () const
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59 VecSpecificDim

59

template} classT ~ class VecSpecificDim: virtual publicLinAlgVectorSpace

T canbeVector1,Vector2,or Vector3

In file ../LinAlg/vector123.hh:2910

Inheritance

30
LinAlgVector O

58
LinAlgVectorSpace O

59

VecSpecificDim

Public Members

59.2 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

59.3 static methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

59.4 accessto data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

59.5 operators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

59.6 virtual functions of LinAlgV ector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

59.7 virtual functions of LinAlgV ectorSpace . . . . . . . . . . . . . . . . . . . . . . . . . . 95

59.8 linear algebra functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

59.9 virtual functions of LinAlgV ector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96

ProtectedMembers

59.1 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96

PrivateMembers

friendstd::ostream&
operator O�O�O T P (std::ostream&s, constVecSpecificDimO T P & A)

friendstd::istream&
operator P�P�O T P (std::istream&s, VecSpecificDimO T P & A)

T canbeVector1,Vector2,or Vector3
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59 VecSpecificDim

59.2

usualmethods

Names

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

VecSpecificDim(T& in) constructor

VecSpecificDim(LinAlgVector&in)
constructor

VecSpecificDim(constVecSpecificDimO T P & in)
copyconstructor

VecSpecificDimO T P &
operator= (constVecSpecificDimO T P & in)

assignmentoperatorQ VecSpecificDim() destructor

59.2.1

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

defaultconstructor

In file ../LinAlg/vector123.hh:2937

defaultconstructor

Note,constructorof Vector1andVector2will alsoacceptthreearguments.

59.3

static methods

Names

inline static VecSpecificDimO T P &
cast to self type (LinAlgVector& in)

inline static constVecSpecificDimO T P &
cast to self type (constLinAlgVector& in)
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59 VecSpecificDim

59.4

accessto data

Names

inline operator constT& () const

inline operator T& ()

59.5

operators

Names

inline VecSpecificDimO T P &
operator+= (constVecSpecificDimO T P & A)

inline VecSpecificDimO T P &
operator-= (constVecSpecificDimO T P & A)

inline VecSpecificDimO T P &
operator*= (constVecSpecificDimO T P & 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-= (constLinAlgScalar& 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::ostream&s) const

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

59.7

virtual functions of LinAlgV ectorSpace

Names

inline double getXYZ (int i) const

inline void putXYZ (int i, doubled)

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

inline void normalize ()

inline double NormSqd () const

59.8

linear algebra functions

Names

inline void daxpy impl (constdouble&scalar, constVecSpecificDimO T P &A)

inline void Orthog impl ()

inline double norm () const

inline double dot (constVecSpecificDimO T P & v) const

inline 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

template} classT ~ inline LinAlgVectoroperator+ (constdouble&A, constVec-

SpecificDim} T ~ & B)

In file ../LinAlg/vector123.hh:3221
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61 operator-

61

template} classT ~ inline LinAlgVectoroperator- (constdouble& A, constVec-

SpecificDim} T ~ & B)

In file ../LinAlg/vector123.hh:3228
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62 operator*

62

template} classT ~ inline LinAlgVectoroperator* (constdouble& A, constVec-

SpecificDim} T ~ & B)

In file ../LinAlg/vector123.hh:3236
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63 operator+

63

template} classT ~ inline LinAlgVectoroperator+ (const LinAlgScalar& las,

const VecSpecificDim} T ~ &
B)

In file ../LinAlg/vector123.hh:3243
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64 operator-

64

template} classT ~ inline LinAlgVectoroperator- (const LinAlgScalar& las,

const VecSpecificDim} T ~ &
B)

In file ../LinAlg/vector123.hh:3248
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65 operator*

65

template} classT ~ inline LinAlgVectoroperator* (const LinAlgScalar& las,

const VecSpecificDim} T ~ &
B)

In file ../LinAlg/vector123.hh:3253
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66 operator+

66

template} classT ~ inline LinAlgVectoroperator+ (const VecSpecificDim} T ~ &
A, const VecSpeci-
ficDim } T ~ & B)

In file ../LinAlg/vector123.hh:3258
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67 operator-

67

template} classT ~ inline LinAlgVectoroperator- (const VecSpecificDim} T ~ &
A, const VecSpeci-
ficDim } T ~ & B)

In file ../LinAlg/vector123.hh:3265
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68 operator*

68

template} classT ~ inline LinAlgVectoroperator* (const VecSpecificDim} T ~ &
A, const VecSpeci-
ficDim } T ~ & B)

In file ../LinAlg/vector123.hh:3272
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69 operatorO�O¨O Vector1P
69

template}�~ std::ostream&operator }�}¦} Vector1~ (std::ostream&s, const Vec-

SpecificDim} Vector1~ & A)

In file ../LinAlg/vector123.hh:3279
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70 operatorP�P¨O Vector1P
70

template}�~ std::istream&operator ~�~©} Vector1~ (std::istream& s, VecSpeci-

ficDim } Vector1~ & A)

In file ../LinAlg/vector123.hh:3283
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71 operatorO�O¨O Vector2P
71

template}�~ std::ostream&operator }�}¦} Vector2~ (std::ostream&s, const Vec-

SpecificDim} Vector2~ & A)

In file ../LinAlg/vector123.hh:3287
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72 operatorP�P¨O Vector2P
72

template}�~ std::istream&operator ~�~©} Vector2~ (std::istream& s, VecSpeci-

ficDim } Vector2~ & A)

In file ../LinAlg/vector123.hh:3291
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73 operatorO�O¨O Vector3P
73

template}�~ std::ostream&operator }�}¦} Vector3~ (std::ostream&s, const Vec-

SpecificDim} Vector3~ & A)

In file ../LinAlg/vector123.hh:3295
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74 operatorP�P¨O Vector3P
74

template}�~ std::istream&operator ~�~©} Vector3~ (std::istream& s, VecSpeci-

ficDim } Vector3~ & A)

In file ../LinAlg/vector123.hh:3299
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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.

Bn ª x«�¬ n 1

∑
k® 0

ªT¯ 1« k ª n ° 1«ª n ° 1 ¯ k« !k!
ª n ° 1

2
° x ¯ k« n

d
dx

Bn ª x«�¬ Bn ± 1 ª x ° 1² 2« ¯ Bn ± 1 ª x ¯ 1² 2«
Author: Alan LouisScheinine
Version: � -'�I>���&+�%�%�"	%��D³1�1I�h�.4�Do� ��2�2�����2��%��4"´.4+��>o���E>h2�´������
	 ;�� � �

75.1

basicequations

Names

staticinline double
bspline2(doublex)

staticinline double
bspline2 derivative (doublex)

staticinline double
bspline2 integral (doublex, doubley)

staticinline double
bspline2 integral (doublex)

75.1.1 staticinline double
bsplinepair2 (doublex) input x is centeredbetweentwo peaks . . . . . 114

75.1.2 staticinline double
bsplinepair2 derivative (doublex)

input x is centeredbetweentwo peaks . . . . . 114

75.1.3 staticinline double
bsplinepair2 integral (doublex, doubley)

input x is centeredbetweentwo peaks . . . . . 114

75.1.4 staticinline double
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75 BsplineEquations

bsplinepair2 integral (doublex)
input x is centeredbetweentwo peaks . . . . . 114

staticinline double
bspline3(doublex)

staticinline double
bspline3 derivative (doublex)

staticinline double
bspline3 integral (doublex, doubley)

staticinline double
bspline3 integral (doublex)

75.1.5 staticinline double
bsplinepair3 (doublex) input x is centeredbetweentwo peaks . . . . . 114

75.1.6 staticinline double
bsplinepair3 derivative (doublex)

input x is centeredbetweentwo peaks . . . . . 115

75.1.7 staticinline double
bsplinepair3 integral (doublex, doubley)

input x is centeredbetweentwo peaks . . . . . 115

75.1.8 staticinline double
bsplinepair3 integral (doublex)

input x is centeredbetweentwo peaks . . . . . 115

staticinline double
bspline4(doublex)

staticinline double
bspline4 derivative (doublex)

staticinline double
bspline4 integral (doublex, doubley)

staticinline double
bspline4 integral (doublex)

75.1.9 staticinline double
bsplinepair4 (doublex) input x is centeredbetweentwo peaks . . . . . 115

75.1.10 staticinline double
bsplinepair4 derivative (doublex)

input x is centeredbetweentwo peaks . . . . . 116

75.1.11 staticinline double
bsplinepair4 integral (doublex, doubley)

input x is centeredbetweentwo peaks . . . . . 116

75.1.12 staticinline double
bsplinepair4 integral (doublex)

input x is centeredbetweentwo peaks . . . . . 116

75.1.1

staticinline doublebsplinepair2 (doublex)

RTSVU WYX[Z]\_^8`aZ]WY\[^[b[^[c Z]d ^feg`hU d SFd S[^gS]^[i Xkj]lYmonkprq8qS[d d Xts u_u]`o`o`Yv i U bVwfx]W w_XVX_j_c d i U b[^_v yfjtzku_{]e_jVy]qkq April 29,2002 113



75 BsplineEquations

inputx is centeredbetweentwo peaks

In file ../Basic/bspline.hh:3412

inputx is centeredbetweentwo peaks

75.1.2

staticinline doublebsplinepair2 derivative (doublex)

inputx is centeredbetweentwo peaks

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

inputx is centeredbetweentwo peaks

75.1.3

staticinline doublebsplinepair2 integral (doublex, doubley)

inputx is centeredbetweentwo peaks

In file ../Basic/bspline.hh:3418

inputx is centeredbetweentwo peaks

75.1.4

staticinline doublebsplinepair2 integral (doublex)

inputx is centeredbetweentwo peaks

In file ../Basic/bspline.hh:3421

inputx is centeredbetweentwo peaks

75.1.5

staticinline doublebsplinepair3 (doublex)

inputx is centeredbetweentwo peaks

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

inputx is centeredbetweentwo peaks
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75 BsplineEquations

75.1.6

staticinline doublebsplinepair3 derivative (doublex)

inputx is centeredbetweentwo peaks

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

inputx is centeredbetweentwo peaks

75.1.7

staticinline doublebsplinepair3 integral (doublex, doubley)

inputx is centeredbetweentwo peaks

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

inputx is centeredbetweentwo peaks

75.1.8

staticinline doublebsplinepair3 integral (doublex)

inputx is centeredbetweentwo peaks

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

inputx is centeredbetweentwo peaks

75.1.9

staticinline doublebsplinepair4 (doublex)

inputx is centeredbetweentwo peaks

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

inputx is centeredbetweentwo peaks
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75 BsplineEquations

75.1.10

staticinline doublebsplinepair4 derivative (doublex)

inputx is centeredbetweentwo peaks

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

inputx is centeredbetweentwo peaks

75.1.11

staticinline doublebsplinepair4 integral (doublex, doubley)

inputx is centeredbetweentwo peaks

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

inputx is centeredbetweentwo peaks

75.1.12

staticinline doublebsplinepair4 integral (doublex)

inputx is centeredbetweentwo peaks

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

inputx is centeredbetweentwo 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 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

ProtectedMembers

76.2 copy and assignmenthelper methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

76.3 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

PrivateMembers

76.1 basicequations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120

B-splinewith specificwidth.

Author: Alan LouisScheinine
Version: � -'�I>���&+�%�%�"	%��D³1�1I�h�.4�Do� ��2�2�����2��%��4"´.4+��>o���E>h2�´������
	 ;�� � �

76.4

usualmethods

Names

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

Bspline (doublex, int ix) constructor

Bspline (doublex, doubley, int ix, int iy)
constructor

Bspline (doublex, doubley, doublez, int ix, int iy, int iz)
constructor

Bspline (constBspline&object in)
copyconstructor

Bspline& operator= (constBspline&object in)
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76 Bspline

assignmentoperator

virtual Q Bspline () destructor

76.4.1

Bspline ()

Defaultconstructor.

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

Default constructor. Not reallymeaningful.

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 unsignedchar
getDimen() const

inline void setExtended(signedcharx, signedchary, signedcharz)

inline void getExtended(signedchar*x, signedchar* y, signedchar* z) const

inline double loc map (int i, doublea) const

inline double loc map pair (int i, 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

copyand assignmenthelper methods

RTSVU WYX[Z]\_^8`aZ]WY\[^[b[^[c Z]d ^feg`hU d SFd S[^gS]^[i Xkj]lYmonkprq8qS[d d Xts u_u]`o`o`Yv i U bVwfx]W w_XVX_j_c d i U b[^_v yfjtzku_{]e_jVy]qkq April 29,2002 118



76 Bspline

Names

76.2.1 inline void convert (constBspline&object in)
Copyof datamembers . . . . . . . . . . . . . . . . . . . 119

76.2.2 inline void convert tr ee(constBspline&object in)
Call convert tree on each parent class then
call convert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

76.2.1

inline void convert (constBspline&object in)

Copyof datamembers

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

Copy of datamembers

76.2.2

inline void convert tr ee(constBspline&object in)

Call convert treeon each parentclassthencall convert

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

Call convert treeoneachparentclassthencall convert

76.3

methods

Names

inline void create invr scale()

inline void check degree()
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76 Bspline

76.1

basicequations

Names

unsignedchar dimen

double vox size [3]

double center [3]

double invr scale [3]

unsignedchar degree [3]

signedchar extended [3]
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77 StencilHandle

77

template} classT ~ class StencilHandle

StencilHandletakescontrol of a pointer.

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

Public Members

77.3 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121

PrivateMembers

77.1 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122

77.2 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122

StencilHandletakescontrolof apointer.

A countedpointerthattakescontrolof a pointer.

Modifiedfrom omniORB2objectAdapter.hCreatedon: 5/3/99Author: David Riddoch(djr) Copyright
(C) 1996,1999AT&T ResearchCambridgeThisfile is partof theomniORBlibrary. TheomniORBlibrary
is freesoftware;youcanredistributeit and/ormodify it underthetermsof theGNU Library GeneralPublic
Licenseaspublishedby theFreeSoftwareFoundation;eitherversion2 of theLicense,or (at your option)
any laterversion.

Thecountedpointerwith a counterfrom theheapis shown in a StroustrupbookonC++.

Author: Alan LouisScheinine
Version: � -'�I>*&'����	����
� 1%�
	�������Da1�1I�T��4�Dh����2�2�����2���������2��?>h���E>h��2������
	;�� � �

77.3

methods

Names

StencilHandle() defaultconstructor

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

StencilHandle(constStencilHandleO T P & r)
copyconstructorQ StencilHandle() destructor

StencilHandleO T P &
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77 StencilHandle

operator= (T* p) Assignment,nowtheStencilHandleis respon-
siblefor deletingT* p.

StencilHandleO T P &
operator= (constStencilHandleO T P & r)

assignment

inline T* operator- P () const

inline operator T* () const

inline operator T*& ()

77.1

methods

Names

void releaseptr () reducethe referencecountand maybedelete
pointerandcounter

void duplicate ptr (constStencilHandleO T P & r)
Becomeanothercarrier of thepointer.

77.2

data

Names

T* ptr

int* referencecount
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78 POINT VALUE MODE

78

externconstint POINT VALUE MODE

Valuesetin stencil matrix.C

In file ../Basic/interpol.hh:4226
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79 BOX VALUE MODE

79

externconstint BOX VALUE MODE

Valuesetin stencil matrix.C

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

80

externconstint PRECISION LEVEL1

Valuesetin Field/field interpol algorithms.C

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

81

externconstint PRECISION LEVEL2

Valuesetin Field/field interpol algorithms.C

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

82

externconstint PRECISION LEVEL3

Valuesetin Field/field interpol algorithms.C

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

83

externconstint PRECISION LEVEL4

Valuesetin Field/field interpol algorithms.C

In file ../Basic/interpol.hh:4237
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84 MAX STENCIL SITES

84

LinAlg readonly num array.hhconstint MAX STENCIL SITES

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

85

class StencilSites: publicStencilParams

A stencilof sites.

In file ../Basic/stencilsites.hh:4302

Inheritance

88
StencilParams O

85

StencilSites

ˆ 92
StencilMatrix

Public Members
85.6 constructors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

85.7 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

85.8 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

85.9 static methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133

ProtectedMembers
85.2 copy and assignmenthelper methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133

85.3 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134

85.4 static methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134

85.5 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134

PrivateMembers
85.1 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136

A stencilof sites.

Note,assumesthatthestenciltagis equalto thesizeof thestencil.Thereis no casein which different
stencilpatternshave thesamesize.

Author: Alan LouisScheinine
Version: � -'�I>*&'����	����
� &��+���%&µDa1�1I�h�.4�Dh����2�2�����2��%��2�������>T2�4�>o���������
	 ;�� ��
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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(constStencilSitesTag& tag in)
Setsthex, y, [z] sitesof a stencil.

85.6.1

StencilSites()

defaultconstructor

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

defaultconstructor

Thedefaultconstructoris not really usefulasidefrom implicit usagesuchasfilling avectorwith T().

85.7

usualmethods

Names

StencilSites(constStencilSites&object in)
Copyconstructor.

StencilSites& operator= (constStencilSites&object in)
Assignmentoperator.

virtual Q StencilSites() Destructor.

85.8

Data
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85 StencilSites

Names

85.8.1 ReadOnlyNumArrayO signedcharP
stencil sitesx X positionsof thestencilsites . . . . . . . . . . . . . 132

85.8.2 ReadOnlyNumArrayO signedcharP
stencil sitesy Y positionsof thestencilsites . . . . . . . . . . . . . 132

85.8.3 ReadOnlyNumArrayO signedcharP
stencil sitesz Z positionsof thestencilsites . . . . . . . . . . . . . 132

85.8.1

ReadOnlyNumArray} signedchar~ stencil sites x

X positionsof thestencilsites

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

X positionsof thestencilsites

85.8.2

ReadOnlyNumArray} signedchar~ stencil sites y

Y positionsof thestencilsites

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

Y positionsof thestencilsites

85.8.3

ReadOnlyNumArray} signedchar~ stencil sites z

Z positionsof thestencilsites

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

Z positionsof thestencilsites
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85 StencilSites

85.9

static methods

Names

static int get extent (int tag in)

85.2

copyand assignmenthelper methods

Names

85.2.1 inline void convert (constStencilSites&object in)
Copyof datamembers . . . . . . . . . . . . . . . . . . . 133

85.2.2 inline void convert tr ee(constStencilSites&object in)
Call convert tree on each parent class then
call convert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133

85.2.1

inline void convert (constStencilSites&object in)

Copyof datamembers

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

Copy of datamembers

85.2.2

inline void convert tr ee(constStencilSites&object in)

Call convert treeon each parentclassthencall convert

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

Call convert treeoneachparentclassthencall convert
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85 StencilSites

85.3

methods

Names

inline void set stencil sitesaux (int size in, constsignedchar*stencil sitesxx,
constsignedchar*stencil sitesyy,
constsignedchar*stencil siteszz)

void set stencil sites(int tag in)

85.4

static methods

Names

static void make stencil sites()

static void make stencil sites0()

static void make stencil sites3()

static void make stencil sites5()

static void make stencil sites9()

static void make stencil sites13()

static void make stencil sites21()

static void make stencil sites25()

static void make stencil sites27()

static void make stencil sites33()

static void make stencil sites57()

85.5

data

Names

static signedchar
stencil sitesx0 [MAX STENCIL SITES]

static signedchar
stencil sitesy0 [MAX STENCIL SITES]

static signedchar
stencil sitesz0 [MAX STENCIL SITES]

static signedchar
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85 StencilSites

stencil sitesx3 [MAX STENCIL SITES]

static signedchar
stencil sitesy3 [MAX STENCIL SITES]

static signedchar
stencil sitesz3 [MAX STENCIL SITES]

static signedchar
stencil sitesx5 [MAX STENCIL SITES]

static signedchar
stencil sitesy5 [MAX STENCIL SITES]

static signedchar
stencil sitesz5 [MAX STENCIL SITES]

static signedchar
stencil sitesx9 [MAX STENCIL SITES]

static signedchar
stencil sitesy9 [MAX STENCIL SITES]

static signedchar
stencil sitesz9 [MAX STENCIL SITES]

static signedchar
stencil sitesx13 [MAX STENCIL SITES]

static signedchar
stencil sitesy13 [MAX STENCIL SITES]

static signedchar
stencil sitesz13 [MAX STENCIL SITES]

static signedchar
stencil sitesx21 [MAX STENCIL SITES]

static signedchar
stencil sitesy21 [MAX STENCIL SITES]

static signedchar
stencil sitesz21 [MAX STENCIL SITES]

static signedchar
stencil sitesx25 [MAX STENCIL SITES]

static signedchar
stencil sitesy25 [MAX STENCIL SITES]

static signedchar
stencil sitesz25 [MAX STENCIL SITES]

static signedchar
stencil sitesx27 [MAX STENCIL SITES]

static signedchar
stencil sitesy27 [MAX STENCIL SITES]

static signedchar
stencil sitesz27 [MAX STENCIL SITES]

static signedchar
stencil sitesx33 [MAX STENCIL SITES]

static signedchar
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85 StencilSites

stencil sitesy33 [MAX STENCIL SITES]

static signedchar
stencil sitesz33 [MAX STENCIL SITES]

static signedchar
stencil sitesx57 [MAX STENCIL SITES]

static signedchar
stencil sitesy57 [MAX STENCIL SITES]

static signedchar
stencil sitesz57 [MAX STENCIL SITES]

85.5.1 static unsignedchar
initialized Whetherinitialized. . . . . . . . . . . . . . . . . . . . . . . 136

85.5.1

static unsignedcharinitialized

Whetherinitialized.

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

Whetherinitialized.

Thealgorithmsto createthestencilsareexecutedjust 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/stencilsites.hh:4649

Inheritance

86

ArbitrarySites

ˆ 93
ArbitraryMatrix

Public Members

86.4 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137

86.5 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141

86.6 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142

ProtectedMembers

86.1 copy and assignmenthelper methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142

86.2 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

86.3 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

An arbitrarygroupof sites.

Author: Alan LouisScheinine
Version: � -'�I>*&'����	����
� &��+���%&µDa1�1I�h�.4�Dh����2�2�����2��%��2�������>T2�4�>o���������
	 ;�� ��

86.4

usualmethods

Names

ArbitrarySites () Defaultconstructor.

86.4.1 ArbitrarySites (int size in, constdouble*stencil sitesxx)
Constructor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138

86.4.2 ArbitrarySites (int size in, constdouble*stencil sitesxx,
constdouble*stencil sitesyy)
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86 ArbitrarySites

Constructor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

86.4.3 ArbitrarySites (int size in, constdouble*stencil sitesxx,
constdouble*stencil sitesyy,
constdouble*stencil siteszz)

Constructor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

86.4.4 ArbitrarySites (constReadOnlyNumArrayO doubleP & stencil sitesxx)
Constructor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

86.4.5 ArbitrarySites (constReadOnlyNumArrayO doubleP & stencil sitesxx,
constReadOnlyNumArrayO doubleP & stencil sitesyy)

Constructor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

86.4.6 ArbitrarySites (constReadOnlyNumArrayO doubleP & stencil sitesxx,
constReadOnlyNumArrayO doubleP & stencil sitesyy,
constReadOnlyNumArrayO doubleP & stencil siteszz)

Constructor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140

86.4.7 ArbitrarySites (StencilVectorconstref stencil sitesxx)
Constructor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140

86.4.8 ArbitrarySites (StencilVectorconstref stencil sitesxx,
StencilVectorconstref stencil sitesyy)

Constructor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140

86.4.9 ArbitrarySites (StencilVectorconstref stencil sitesxx,
StencilVectorconstref stencil sitesyy,
StencilVectorconstref stencil siteszz)

Constructor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140

ArbitrarySites (constArbitrarySites&object in)
Copyconstructor.

ArbitrarySites&
operator= (constArbitrarySites&object in)

Assignmentoperator.

virtual Q ArbitrarySites () Destructor.

86.4.1

ArbitrarySites (int size in, constdouble*stencil sitesxx)

Constructor.

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

Constructor. Setsthex sitesof astencil.

86.4.2

ArbitrarySites (int size in, const double* stencil sitesxx, const double* sten-

cil sitesyy)
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86 ArbitrarySites

Constructor.

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

Constructor. Setsthex, y sitesof astencil.

86.4.3

ArbitrarySites (int size in, const double* stencil sitesxx, const double* sten-

cil sitesyy, constdouble*stencil siteszz)

Constructor.

In file ../Basic/stencilsites.hh:4853

Constructor. Setsthex, y, z sitesof astencil.

86.4.4

ArbitrarySites (constReadOnlyNumArray} double~ & stencil sitesxx)

Constructor.

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

Constructor. Setsthex sitesof astencil.

86.4.5

ArbitrarySites (const ReadOnlyNumArray} double~ & stencil sitesxx, const

ReadOnlyNumArray} double~ & stencil sitesyy)

Constructor.

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

Constructor. Setsthex, y sitesof astencil.

RTSVU WYX[Z]\_^8`aZ]WY\[^[b[^[c Z]d ^feg`hU d SFd S[^gS]^[i Xkj]lYmonkprq8qS[d d Xts u_u]`o`o`Yv i U bVwfx]W w_XVX_j_c d i U b[^_v yfjtzku_{]e_jVy]qkq April 29,2002 139



86 ArbitrarySites

86.4.6

ArbitrarySites (const ReadOnlyNumArray} double~ & stencil sitesxx, const

ReadOnlyNumArray} double~ & stencil sitesyy, const ReadOn-
lyNumArray} double~ & stencil siteszz)

Constructor.

In file ../Basic/stencilsites.hh:4879

Constructor. Setsthex, y, z sitesof astencil.

86.4.7

ArbitrarySites (StencilVectorconstref stencil sitesxx)

Constructor.

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

Constructor. Setsthex sitesof astencil.

86.4.8

ArbitrarySites (StencilVectorconstref stencil sitesxx, StencilVector constref

stencil sitesyy)

Constructor.

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

Constructor. Setsthex, y sitesof astencil.

86.4.9

ArbitrarySites (StencilVectorconstref stencil sitesxx, StencilVector constref

stencil sitesyy, StencilVectorconstref stencil siteszz)

Constructor.

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

Constructor. Setsthex, y, z sitesof astencil.
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86 ArbitrarySites

86.5

Data

Names

86.5.1 ReadOnlyNumArrayO doubleP
stencil sitesx X positionsof thesites . . . . . . . . . . . . . . . . . . . 141

86.5.2 ReadOnlyNumArrayO doubleP
stencil sitesy Y positionsof thesites . . . . . . . . . . . . . . . . . . . . 141

86.5.3 ReadOnlyNumArrayO doubleP
stencil sitesz Z positionsof thesites . . . . . . . . . . . . . . . . . . . . 141

86.5.1

ReadOnlyNumArray} double~ stencil sites x

X positionsof thesites

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

X positionsof thesites

86.5.2

ReadOnlyNumArray} double~ stencil sites y

Y positionsof thesites

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

Y positionsof thesites

86.5.3

ReadOnlyNumArray} double~ stencil sites z

Z positionsof thesites

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

Z positionsof thesites
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86 ArbitrarySites

86.6

methods

Names
86.6.1 inline int getSize() const Gettotal size. . . . . . . . . . . . . . . . . . . . . . . . . . . . 142

86.6.2 inline int getDimension() const Getnumberof dimensions. . . . . . . . . . . . . . . . 142

86.6.1

inline int getSize() const

Gettotal size.

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

Gettotal size.

Return Value:
	�� = �%�
�

of sites

86.6.2

inline int getDimension() const

Getnumberof dimensions.

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

Getnumberof dimensions.

Return Value:
��� = �
	�&���
	

86.1

copyand assignmenthelper methods

Names
86.1.1 inline void convert (constArbitrarySites&object in)

Copyof datamembers . . . . . . . . . . . . . . . . . . . 143

86.1.2 inline void convert tr ee(constArbitrarySites&object in)
Call convert tree on each parent class then
call convert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143
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86 ArbitrarySites

86.1.1

inline void convert (constArbitrarySites&object in)

Copyof datamembers

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

Copy of datamembers

86.1.2

inline void convert tr ee(constArbitrarySites&object in)

Call convert treeon each parentclassthencall convert

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

Call convert treeoneachparentclassthencall convert

86.2

data

Names

int size Thesizeof thearrayof sites.

int dimen Numberof dimensions.

86.3

methods

Names

inline void set stencil sites(int size in, constdouble*stencil sitesxx)

inline void set stencil sites(int size in, constdouble*stencil sitesxx,
constdouble*stencil sitesyy)

inline void set stencil sites(int size in, constdouble*stencil sitesxx,
constdouble*stencil sitesyy,
constdouble*stencil siteszz)

inline void set stencil sites(constReadOnlyNumArrayO doubleP &
stencil sitesxx)
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86 ArbitrarySites

inline void set stencil sites(constReadOnlyNumArrayO doubleP &
stencil sitesxx, const
ReadOnlyNumArrayO doubleP & stencil sitesyy)

inline void set stencil sites(constReadOnlyNumArrayO doubleP & stencil sitesxx,
constReadOnlyNumArrayO doubleP & stencil sitesyy,
constReadOnlyNumArrayO doubleP & stencil siteszz)

inline void set stencil sites(StencilVectorconstref stencil sitesxx)

inline void set stencil sites(StencilVectorconstref stencil sitesxx,
StencilVector constref stencil sitesyy)

inline void set stencil sites(StencilVectorconstref stencil sitesxx,
StencilVector constref stencil sitesyy,
StencilVector constref stencil siteszz)
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87 StencilSitesTag

87

class StencilSitesTag

Tag for stencilsites.

In file ../Basic/stencilparams.hh:4988

Public Members

87.2 methods. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145

PrivateMembers

87.1 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146

Tagfor stencilsites.

Thetagthatspecifiesthesitesof a particularstencilis wrappedin a classto avoid confusionwith the
tagthatspecifiesthetermsof apolynomial.

Author: Alan LouisScheinine
Version: � -'�I>*&'����	����
� �%����� = &�Da1�1I�T��4�Dh����2�2�����2�������4¶2�4�>h����>h��§������
	;�� � �

87.2

methods.

Names

StencilSitesTag () defaultconstructor

StencilSitesTag (int tag in)
constructor

StencilSitesTag (constStencilSitesTag& object in)
copyconstructor

StencilSitesTag&
operator= (constStencilSitesTag& object in)

assignmentQ StencilSitesTag () destructor

87.2.1 inline int getIntegerValue () const Gettag valueasan integer. . . . . . . . . . . . . . . . 146
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87 StencilSitesTag

87.2.1

inline int getIntegerValue () const

Gettag valueasan integer.

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

Gettagvalueasaninteger.

Return Value:
����$

87.1

data

Names

int tag Integer-valuedtag
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88 StencilParams

88

class StencilParams

Basicparameters for anystencil.

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

Inheritance

88

StencilParams

ˆ 85
StencilSites

Public Members

88.4 constructors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147

88.5 usualmethods. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148

88.6 methods. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148

ProtectedMembers

88.1 copy and assignmenthelper methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149

88.2 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150

88.3 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151

Basicparametersfor any stencil.

Note,assumesthatthestenciltagis equalto thesizeof thestencil.Thereis no casein which different
stencilpatternshave thesamesize.

Author: Alan LouisScheinine
Version: � -'�I>*&'����	����
� �%����� = &�Da1�1I�T��4�Dh����2�2�����2�������4¶2�4�>h����>h��§������
	;�� � �

88.4

constructors.

Names

88.4.1 StencilParams () Defaultconstructor. . . . . . . . . . . . . . . . . . . . . . . 148

StencilParams (int tag in)
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88 StencilParams

Definestag, size, anddimensionfor a stencil.

StencilParams (constStencilSitesTag& tag in)
Definestag, size, anddimensionfor a stencil.

88.4.1

StencilParams ()

Defaultconstructor.

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

Default constructor. Not reallymeaningful.

88.5

usualmethods.

Names

StencilParams (constStencilParams&object in)
Copyconstructor.

StencilParams&
operator= (constStencilParams&object in)

Assignmentoperator.

virtual Q StencilParams () Destructor.

88.6

methods.

Names

88.6.1 inline StencilSitesTag
getTag () const Gettag value. . . . . . . . . . . . . . . . . . . . . . . . . . . . 149

88.6.2 inline int getSize() const Gettotal size. . . . . . . . . . . . . . . . . . . . . . . . . . . . 149

88.6.3 inline int getDimension() const Getnumberof dimensions(2 or 3). . . . . . . . . 149
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88 StencilParams

88.6.1

inline StencilSitesTaggetTag () const

Gettag value.

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

Gettagvalue.

Return Value:
����$

88.6.2

inline int getSize() const

Gettotal size.

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

Gettotal size.

Return Value:
	�� = �%�
�

of sites

88.6.3

inline int getDimension() const

Getnumberof dimensions(2 or 3).

In file ../Basic/stencilparams.hh:5172

Getnumberof dimensions(2 or 3).

Return Value:
��� = �
	�&���
	

88.1

copyand assignmenthelper methods
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88 StencilParams

Names

88.1.1 inline void convert (constStencilParams&object in)
Copyof datamembers . . . . . . . . . . . . . . . . . . . 150

88.1.2 inline void convert tr ee(constStencilParams&object in)
Call convert tree on each parent class then
call convert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150

88.1.1

inline void convert (constStencilParams&object in)

Copyof datamembers

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

Copy of datamembers

88.1.2

inline void convert tr ee(constStencilParams&object in)

Call convert treeon each parentclassthencall convert

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

Call convert treeoneachparentclassthencall convert

88.2

data

Names

StencilSitesTag tag Indicatesthestencilchoice.

int size Thesizeof thearrayof sites.

int dimen Numberof dimensions.
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88 StencilParams

88.3

methods

Names

void set stencil params (int tag in)

88.3.1 bool check stencil tag (int tag in)
check that tag is valid. . . . . . . . . . . . . . . . . . . . 151

88.3.1

boolcheck stencil tag (int tag in)

check that tag is valid.

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

checkthattagis valid.

Return Value:
4

if tagis legal,0 if tagis not avalid choice
Parameters:

����$ �"	
tagvalueto testvalidity
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89 TermsTag

89

class TermsTag

Tag for polynomialterms.

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

PrivateMembers
89.1 data. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152

89.2 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152

Tagfor polynomialterms.

Thetagthatspecifiesaparticularsetof termsis wrappedin aclassto avoid confusionwith thetagthat
specifiesthestencilsites.

Author: Alan LouisScheinine
Version: � -'�I>*&'����	����
� ����� = &µDa1�1I�h�.4�DM4�40��2�2�����2�����4+·����?>h��·�>M4M�������
	;�� � �

89.1

data.

Names
int tag tag for degreeof polynomial.

int basis basisfunctions.

int size Thesizeof thearrayof sites.

int dimen numberof dimensions.

89.2

methods

Names
void set params ()

89.2.1 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153

89.2.2 data accessmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153

89.2.3 static methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154
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89 TermsTag

89.2.1

usualmethods

Names

TermsTag () defaultconstructor

TermsTag (int tag in, int basisin)
constructor

TermsTag (constTermsTag& object in)
copyconstructor

TermsTag& operator= (constTermsTag& object in)
assignmentQ TermsTag () destructor

89.2.2

data accessmethods

Names

inline int getIntegerTag () const

inline int getIntegerBasis() const

89.2.2.1 inline int getSize() const Gettotal size. . . . . . . . . . . . . . . . . . . . . . . . . . . . 153

89.2.2.2 inline int getDimension() const Getnumberof dimensions. . . . . . . . . . . . . . . . 154

89.2.2.1

inline int getSize() const

Gettotal size.

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

Gettotal size.

Return Value:
	�� = �%�
�

of terms
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89 TermsTag

89.2.2.2

inline int getDimension() const

Getnumberof dimensions.

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

Getnumberof dimensions.

Return Value:
��� = �
	�&���
	

89.2.3

static methods

Names

static bool check terms tag (int tag in, int basisin)
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90 PrecisionChoice

90

class PrecisionChoice

Holdschoiceof stencilandchoiceof basisfor interpolation

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

Public Members

90.1 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155

Holdschoiceof stencilandchoiceof basisfor interpolation

90.1

data

Names

int stencil type

int basis type

inline int get stencil choice(int dimen)const

inline int get basis type () const
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91 StencilTerms

91

class StencilTerms

Polynomialtermsfor a givenstencil.

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

Public Members

91.4 Constructors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156

91.5 Usual methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157

91.6 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157

91.7 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159

ProtectedMembers

91.1 copy and assignmenthelper methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161

91.2 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162

91.3 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162

Polynomialtermsfor a givenstencil.

Thepolynomialtermsdo not dependon field values.Thetermsdependon x, y, [andz] values.Each
term is a functionalsuchasx*y or x*x*y , etc. with oneadditionalcomplicationthat the termsmight be
averagesovera box ratherthancorrespondingto onelocation.

For a function f ª x«£¬ xn, theaveragevalueof f in theinterval A ¸ x ¸ B isª An ° An ± 1 ¹ B ° An ± 2 ¹ B2 ºVº_º A ¹ Bn ± 1 ° Bn «8² ª n ° 1«
Author: Alan LouisScheinine
Version: � -'�I>*&'����	����
� ����� = &µDa1�1I�h�.4�DM4�40��2�2�����2�����4+·����?>h��·�>M4M�������
	;�� � �

91.4

Constructors

Names

91.4.1 StencilTerms () Defaultconstructor. . . . . . . . . . . . . . . . . . . . . . . 157

StencilTerms (int tag in) constructor

StencilTerms (int tag in, int basisin)
constructor

StencilTerms (constTermsTag& tag in)
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91 StencilTerms

constructor

StencilTerms (constTermsTag& tag in, doublex)
constructor, bsplinebasisfunctions

StencilTerms (constTermsTag& tag in, doublex, doubley)
constructor, bsplinebasisfunctions

StencilTerms (constTermsTag& tag in, doublex, doubley, doublez)
constructor, bsplinebasisfunctions

StencilTerms (constTermsTag& tag in, int dimensionin,
constdouble*aspect,bool* ok)

constructor, anybasis

91.4.1

StencilTerms ()

Defaultconstructor.

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

Default constructor. Not reallymeaningful.

91.5

Usual methods

Names

StencilTerms (constStencilTerms&object in)
Copyconstructor.

StencilTerms& operator= (constStencilTerms&object in)
Assignmentoperator.

virtual Q StencilTerms () Destructor.

91.6

data

Names

91.6.1 StencilVector terms An array of either the valuesof the polyno-
mial termsat a location or the valuesof the
polynomialtermswith each averaged over a
box . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158
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91 StencilTerms

91.6.2 StencilVector xterms Thexvaluesof anarrayof vectorsfor thegra-
dient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158

91.6.3 StencilVector yterms Theyvaluesof anarrayof vectorsfor thegra-
dient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158

91.6.4 StencilVector zterms Thezvaluesof anarrayof vectorsfor thegra-
dient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159

91.6.1

StencilVectorterms

Anarrayof eitherthevaluesof thepolynomialtermsat a locationor thevaluesof thepolynomialterms
with each averagedover a box

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

An arrayof eitherthevaluesof thepolynomialtermsata locationor thevaluesof thepolynomialterms
with eachaveragedovera box

91.6.2

StencilVectorxterms

Thex valuesof an arrayof vectors for thegradient

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

Thex valuesof anarrayof vectorsfor thegradient

91.6.3

StencilVectoryterms

They valuesof an arrayof vectors for thegradient

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

They valuesof anarrayof vectorsfor thegradient

RTSVU WYX[Z]\_^8`aZ]WY\[^[b[^[c Z]d ^feg`hU d SFd S[^gS]^[i Xkj]lYmonkprq8qS[d d Xts u_u]`o`o`Yv i U bVwfx]W w_XVX_j_c d i U b[^_v yfjtzku_{]e_jVy]qkq April 29,2002 158



91 StencilTerms

91.6.4

StencilVectorzterms

Thezvaluesof an arrayof vectors for thegradient

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

Thez valuesof anarrayof vectorsfor thegradient

91.7

methods

Names

91.7.1 void make point terms (constdouble*location)
A functionto generatepolynomialterms . . . 159

91.7.2 void make ntgrl terms (constdouble*box)
A functionto generatetermsaveragedover a
box . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160

91.7.3 void make gradient terms (constdouble*location)
A functionto generategradientvectorterms 160

91.7.4 inline TermsTag
getTag () const Gettag value. . . . . . . . . . . . . . . . . . . . . . . . . . . . 160

91.7.5 inline int getSize() const Gettotal size. . . . . . . . . . . . . . . . . . . . . . . . . . . . 160

91.7.6 inline int getDimension() const Getnumberof dimensions. . . . . . . . . . . . . . . . 161

91.7.1

void make point terms (constdouble*location)

A functionto generatepolynomialterms

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

A functionto generatepolynomialterms
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91 StencilTerms

91.7.2

void make ntgrl terms (constdouble*box)

A functionto generatetermsaveragedover a box

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

A functionto generatetermsaveragedovera box

91.7.3

void make gradient terms (constdouble*location)

A functionto generategradientvectorterms

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

A functionto generategradientvectorterms

91.7.4

inline TermsTaggetTag () const

Gettag value.

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

Gettagvalue.

Return Value:
����$

91.7.5

inline int getSize() const

Gettotal size.

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

Gettotal size.

Return Value:
	�� = �%�
�

of terms
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91 StencilTerms

91.7.6

inline int getDimension() const

Getnumberof dimensions.

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

Getnumberof dimensions.

Return Value:
��� = �
	�&���
	

91.1

copyand assignmenthelper methods

Names

91.1.1 inline void convert (constStencilTerms&object in)
Copyof datamembers . . . . . . . . . . . . . . . . . . . 161

91.1.2 inline void convert tr ee(constStencilTerms&object in)
Call convert tree on each parent class then
call convert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161

91.1.1

inline void convert (constStencilTerms&object in)

Copyof datamembers

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

Copy of datamembers

91.1.2

inline void convert tr ee(constStencilTerms&object in)

Call convert treeon each parentclassthencall convert

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

Call convert treeoneachparentclassthencall convert
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91 StencilTerms

91.2

data

Names

TermsTag tag

std::vectorO BsplineP
basis functions

91.3

methods

Names

void terms3 taylor (constdouble*location)

void integrate3 taylor (constdouble*box)

void gradient3 taylor (constdouble*location)

void terms5 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 terms13 taylor (constdouble*location)

void integrate13 taylor (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 stencil terms ()

void zero out terms ()

void zero out xyzterms ()
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91 StencilTerms

void set up terms ()

void set up xyzterms ()

void make basis functions (int tag in, int basistype, int dimensionin,
doublex, doubley, doublez, bool* ok)
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92 StencilMatrix

92

class StencilMatrix : publicStencilSites

A matrix that relatespolynomialcoefficientsto field values.

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

Inheritance

88
StencilParams O

85
StencilSites O

92

StencilMatrix

Public Members

92.4 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164

92.5 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165

92.6 methods. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165

ProtectedMembers

92.1 copy and assignmenthelper methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166

92.2 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166

92.3 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167

A matrix thatrelatespolynomialcoefficientsto field values.

Usesstencilsof a regularlattice.

Author: Alan LouisScheinine
Version: � -'�I>*&'����	����
� = ������� � Da1�1I�T��4�Dh´���2�2�����2������������?>M4+��>M4"3������
	;�� � �

92.4

usualmethods
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92 StencilMatrix

Names

StencilMatrix () Defaultconstructor.

StencilMatrix (int tag in, int basisin)
Constructor.

StencilMatrix (constStencilMatrix&object in)
Copyconstructor.

StencilMatrix&operator= (constStencilMatrix&object in)
Assignment.

virtual Q StencilMatrix () Destructor

92.5

data

Names

92.5.1 vectorO doubleP
col by col matrix matrix of polynomialtermsandsites. . . . . . . 165

vectorO doubleP
row by row matrix

92.5.1

vector} double~ col by col matrix

matrixof polynomialtermsandsites.

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

matrixof polynomialtermsandsites.A matrix in whicheachrow containsthetermsof apolynomialfor a
positionandthevariousrowsreferto differentpositionsof a stencil.

92.6

methods.

Names

92.6.1 inline int fill matrix (constdouble*position, constImageBase*field,
int valuemode)

Fills-in thematrixaccordingto a certainsten-
cil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166

int take inverse()
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92 StencilMatrix

void mat vec mult (StencilVectorconstref stencil coefsin,
StencilVector ref stencil coefsout) const

void vec mat mult (StencilVectorconstref stencil coefsin,
StencilVector ref stencil coefsout) const

virtual int generateLatticeInverse(constImageBase*lattice, int valuemode)

inline int numSites() 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 according to a certainstencil.

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

Fills-in thematrixaccordingto acertainstencil.

Note,assumesthatthestenciltagis equalto thesizeof thestencil.Thereis no casein which different
stencilpatternshave thesamesize.

92.1

copyand assignmenthelper methods

Names

inline void convert (constStencilMatrix&object in)
Copyof datamembers.

inline void convert tr ee(constStencilMatrix&object in)
Call convert tree on each parent class then
call convert.

92.2

data
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92 StencilMatrix

Names

TermsTag 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 valuemode)

Fill matrixbasedonfieldfor a specificstencil.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167

int fill matrix n (int syze, int dymen, StencilTerms&stencil,
constdouble*position, constdouble*aspect,
int valuemode)

Core of filling procedure.

92.3.1

inline int fill matrix (int syze,constdouble* position,constdouble* aspect,int

valuemode)

Fill matrix basedon field for a specificstencil.

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

Fill matrix basedon 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]).���������
imagevalues�������%� = �����»�)%-+��� ��¡�¼�5 ; /%)
� ;
impliesmatrix terms are the value at the center
point.BOX VALUE MODE impliesmatrixtermsare
anaverageover thepixel/voxel.
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93 ArbitraryMatrix

93

class ArbitraryMatrix : publicArbitrarySites

A matrix that relatespolynomialcoefficientsto field values.

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

Inheritance

86
ArbitrarySites O

93

ArbitraryMatrix

Public Members

93.4 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168

93.5 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170

93.6 methods. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170

ProtectedMembers

93.1 copy and assignmenthelper methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171

93.2 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172

93.3 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172

A matrix thatrelatespolynomialcoefficientsto field values.

Usesspecificpolynomialcoefficientsdefinedin classStencilTermsbut hasarbitrarysites.

Author: Alan LouisScheinine
Version: � -'�I>*&'����	����
� = ������� � Da1�1I�T��4�Dh´���2�2�����2������������?>M4+��>M4"3������
	;�� � �

93.4

usualmethods

Names

ArbitraryMatrix () Defaultconstructor.

ArbitraryMatrix (ArbitrarySites&object in, int tag in, int basisin)

RTSVU WYX[Z]\_^8`aZ]WY\[^[b[^[c Z]d ^feg`hU d SFd S[^gS]^[i Xkj]lYmonkprq8qS[d d Xts u_u]`o`o`Yv i U bVwfx]W w_XVX_j_c d i U b[^_v yfjtzku_{]e_jVy]qkq April 29,2002 168



93 ArbitraryMatrix

Constructor.

ArbitraryMatrix (int num sitesin, constdouble*stencil sitesxx,
int tag in, int basisin)

Constructor.

ArbitraryMatrix (int num sitesin, constdouble*stencil sitesxx,
constdouble*stencil sitesyy, int tag in,
int basisin)

Constructor.

ArbitraryMatrix (int num sitesin, constdouble*stencil sitesxx,
constdouble*stencil sitesyy,
constdouble*stencil siteszz, int tag in,
int basisin)

Constructor.

ArbitraryMatrix (constReadOnlyNumArrayO doubleP &
stencil sitesxx, int tag in, int basisin)

Constructor.

ArbitraryMatrix (constReadOnlyNumArrayO doubleP &
stencil sitesxx, const
ReadOnlyNumArrayO doubleP & stencil sitesyy,
int tag in, int basisin)

Constructor.

ArbitraryMatrix (constReadOnlyNumArrayO doubleP &
stencil sitesxx, const
ReadOnlyNumArrayO doubleP & stencil sitesyy,
constReadOnlyNumArrayO doubleP &
stencil siteszz, int tag in, int basisin)

Constructor.

ArbitraryMatrix (StencilVectorconstref stencil sitesxx, int tag in,
int basisin)

Constructor.

ArbitraryMatrix (StencilVectorconstref stencil sitesxx,
StencilVectorconstref stencil sitesyy, int tag in,
int basisin)

Constructor.

ArbitraryMatrix (StencilVectorconstref stencil sitesxx,
StencilVectorconstref stencil sitesyy,
StencilVectorconstref stencil siteszz, int tag in,
int basisin)

Constructor.

ArbitraryMatrix (constArbitraryMatrix& object in)
Copyconstructor.

ArbitraryMatrix&
operator= (constArbitraryMatrix& object in)

Assignment.

virtual Q ArbitraryMatrix () Destructor
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93 ArbitraryMatrix

93.5

data

Names

93.5.1 vectorO doubleP
col by col matrix matrix of polynomialtermsandsites. . . . . . . 170

vectorO doubleP
row by row matrix

93.5.1

vector} double~ col by col matrix

matrixof polynomialtermsandsites.

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

matrixof polynomialtermsandsites.A matrix in whicheachrow containsthetermsof apolynomialfor a
positionandthevariousrowsreferto differentpositionsof a stencil.

93.6

methods.

Names

93.6.1 inline TermsTag
getTag () const Gettag value. . . . . . . . . . . . . . . . . . . . . . . . . . . . 171

93.6.2 inline int numTerms () const Getnumberof terms. . . . . . . . . . . . . . . . . . . . . 171

93.6.3 inline int numSites() const Getnumberof sites. . . . . . . . . . . . . . . . . . . . . . 171

inline int num rows () const

inline int num cols() const

void fill matrix ()

StencilMatrix makeInnerSquared () const

void makeInnerSquared (StencilMatrix& tmp) const

RTSVU WYX[Z]\_^8`aZ]WY\[^[b[^[c Z]d ^feg`hU d SFd S[^gS]^[i Xkj]lYmonkprq8qS[d d Xts u_u]`o`o`Yv i U bVwfx]W w_XVX_j_c d i U b[^_v yfjtzku_{]e_jVy]qkq April 29,2002 170



93 ArbitraryMatrix

93.6.1

inline TermsTaggetTag () const

Gettag value.

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

Gettagvalue.

Return Value:
����$

93.6.2

inline int numTerms () const

Getnumberof terms.

In file ../Basic/stencilmatrix.hh:6824

Getnumberof terms.

Return Value:
	�� = �%�
�

of terms

93.6.3

inline int numSites() const

Getnumberof sites.

In file ../Basic/stencilmatrix.hh:6829

Getnumberof sites.

Return Value:
	�� = �%�
�

of sites

93.1

copyand assignmenthelper methods
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93 ArbitraryMatrix

Names

inline void convert (constArbitraryMatrix& object in)
Copyof datamembers.

inline void convert tr ee(constArbitraryMatrix& object in)
Call convert tree on each parent class then
call convert.

93.2

data

Names

int num sites Numberof sites.

TermsTag terms tag Indicatesthepolynomialtermschoice.

int num rows

int num cols

93.3

methods

Names

void check consistency()

RTSVU WYX[Z]\_^8`aZ]WY\[^[b[^[c Z]d ^feg`hU d SFd S[^gS]^[i Xkj]lYmonkprq8qS[d d Xts u_u]`o`o`Yv i U bVwfx]W w_XVX_j_c d i U b[^_v yfjtzku_{]e_jVy]qkq April 29,2002 172



94 StencilVector

94

typedef TNTVect} double~ StencilVector

Anarrayof doubleprecisionnumbers.

In file ../Basic/stencilvector.hh:6904

An arrayof doubleprecisionnumbers.

Note,unlikeanSTL vector, resizingdestroys thecontents.

Author: Alan LouisScheinine
Version: � -'�I>*&'����	����
� ���%�'��
�EDa1�1I�T��4�Dh����2�2�����2�����4+2���4�>h2�2�>o���������
	;�� � �
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95 StencilVectorpointer

95

typedef TNTVect} double~ * StencilVector pointer

In file ../Basic/stencilvector.hh:6906
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96 StencilVector ref

96

typedef TNTVect} double~ & StencilVector ref

In file ../Basic/stencilvector.hh:6908
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97 StencilVectorconstpointer

97

typedef constTNTVect} double~ * StencilVector const pointer

In file ../Basic/stencilvector.hh:6910
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98 StencilVectorconstref

98

typedef constTNTVect} double~ & StencilVector const ref

In file ../Basic/stencilvector.hh:6912
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99 StencilVector iterator

99

typedef TNT::Vector} double~ iteratorStencilVector iterator

In file ../Basic/stencilvector.hh:6914
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100 StencilVector constiterator

100

typedef TNT::Vector} double~ constiteratorStencilVector const iterator

In file ../Basic/stencilvector.hh:6916
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101 newStencilVector

101

StencilVectorpointernewStencilVector ()

In file ../Basic/stencilvector.hh:6918
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102 newStencilVector

102

StencilVectorpointernewStencilVector (int n)

In file ../Basic/stencilvector.hh:6920
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103 ImageBase

103

class ImageBase

Containsinformationthatdescribesa field.

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

Inheritance

103

ImageBase

ˆ 111
ImageFieldBase

Public Members

103.4 static constants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183

103.5 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183

103.6 virtual methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183

103.7 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185

ProtectedMembers

103.1 copy and assignmenthelper methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185

103.2 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186

103.3 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186

Containsinformationthatdescribesafield.

A few words shouldbe said about aspectand inverseaspect. The terminology“aspect” is used
becausefor non-linearinterpolationtheaspectratio is important.But in addition,it is recommendedthat
the aspectarraybeconsideredaconstantthatindicatesthephysicalsizebecausein thisway two different
fieldscanbecompared.

Thearray inverseaspectis a duplicationof information,it is simply the inverseof the aspectarray.
It is generatedbecausetheinversevaluesareusedoftenin a particularcalculation.

Author: Alan LouisScheinine
Version: � -'�I>�� = �
$�� �%�%&���Da1�1I�T��4�Dh����2�2�����2�����4+§#4+´?>h2�3�>h��4������
	 ;�� � �
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103 ImageBase

103.4

static constants

Names

static constint ImageBase::IMAGE DATA TYPE NONE

static constint ImageBase::IMAGE DATA TYPE CHAR

static constint ImageBase::IMAGE DATA TYPE SIGNED CHAR

static constint ImageBase::IMAGE DATA TYPE UNSIGNED CHAR

static constint ImageBase::IMAGE DATA TYPE SHORT

static constint ImageBase::IMAGE DATA TYPE UNSIGNED SHORT

static constint ImageBase::IMAGE DATA TYPE INT

static constint ImageBase::IMAGE DATA TYPE UNSIGNED INT

static constint ImageBase::IMAGE DATA TYPE LONG

static constint ImageBase::IMAGE DATA TYPE UNSIGNED LONG

static constint ImageBase::IMAGE DATA TYPE FLOAT

static constint ImageBase::IMAGE DATA TYPE DOUBLE

static constint ImageBase::IMAGE DATA TYPE LONG DOUBLE

103.5

usualmethods

Names

ImageBase() defaultconstructor

ImageBase(int dimension,constint *lattice bounds,
constdouble*aspectratio)

constructor

ImageBase(constImageBase&object in)
copyconstructor

ImageBase& operator= (constImageBase&object in)
assignmentoperator

virtual Q ImageBase() destructor

103.6

virtual methods
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103 ImageBase

Names

virtual void set Bounds(constint *lattice bounds)

virtual int get Bounds(int i) const

virtual void set Aspect(constdouble*aspectratio)

virtual doubleget Aspect(int i) const

virtual void set Dimension(unsignedchardimension)

virtual unsignedchar
get Dimension() const

103.6.1 virtual bool find Indices Nearest(constdouble*constcoord,
int* constlattice site,
double*constlocation)const

Finds nearest lattice pixel or voxel and dis-
placement. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184

103.6.2 virtual bool find Indices Nearest(constdouble*constcoord,
int* constlattice site, double*constlocation,
constsignedchar*field pos)const

Finds nearest lattice pixel or voxel and dis-
placement. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185

103.6.1

virtual boolfind Indices Nearest(const double* const coord, int* const lat-

tice site,double*constlocation)const

Findsnearestlatticepixelor voxelanddisplacement.

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

Findsnearestlatticepixel or voxel anddisplacement.

Return Value:
�����%�

if point is insidethelattice
Parameters:

�
�����
(input) coordinateof apoint�����������
� &��"���
(output)point is insidethispixel or voxel��%�
������
	
(output)displacementfrom middleof 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

Findsnearestlatticepixelor voxelanddisplacement.
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103 ImageBase

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

Findsnearestlatticepixel or voxel anddisplacement.

Return Value:
�����%�

if point is insidethelattice
Parameters:

�
�����
(input) coordinateof apoint�����������
� &��"���
(output)point is insidethispixel or voxel��%�
������
	
(output)displacementfrom middleof pixel or voxel��������� �%%&
(input) coord zero is lower edge,middle, or upper
edge

103.7

methods

Names

constint* getBoundsArray () const

constdouble* getAspectArray () const

103.1

copyand assignmenthelper methods

Names

103.1.1 void convert (constImageBase&object in)
Copyof datamembers . . . . . . . . . . . . . . . . . . . 185

103.1.2 void convert tr ee(constImageBase&object in)
Call convert tree on each parent class then
call convert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186

103.1.1

void convert (constImageBase&object in)

Copyof datamembers

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

Copy of datamembers
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103 ImageBase

103.1.2

void convert tr ee(constImageBase&object in)

Call convert treeon each parentclassthencall convert

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

Call convert treeoneachparentclassthencall convert

103.2

data

Names

unsignedchar dimen numberof dimensions

int bounds[3] sizeof thearray image in each direction

double aspect[3] real-valuedsizeof thepixelor voxel

double inverseaspect[3] inversesof thevaluesof aspect

103.3

methods

Names

void init image base() setsdefaultvaluesfor data

bool check dimension(int dimension)
checks that the numberof dimensionsis be-
tween1 and3
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104 BasicDataType

104

namespaceBasicDataType

conversionfroma typeor characterarray to an integer descriptor

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

Names

104.1 templateO classU P int
toDataType () Conversionfroma typean integer descriptor.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187

104.2 int toDataType (constchar* type in)
Conversionfroma characterarray to an inte-
ger descriptor. . . . . . . . . . . . . . . . . . . . . . . . . . . 187

conversionfrom a typeor characterarrayto anintegerdescriptor

104.1

template} classU ~ int toDataType ()

Conversionfroma typean integer descriptor.

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

Conversionfrom a typeanintegerdescriptor.

Return Value:
�"	�����$����

descriptor

104.2

int toDataType (constchar* type in)

Conversionfroma characterarray to an integer descriptor.

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

Conversionfrom a characterarrayto anintegerdescriptor.

Return Value:
�"	�����$����

descriptor
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105 ObjVar

105

template} classT ~ class ObjVar

ObjVar takescontrol of a pointer.

In file ../Field/obj var.hh:7235

Public Members

105.3 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188

PrivateMembers

105.1 Methods. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189

105.2 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189

ObjVar takescontrolof a pointer.

A countedpointerthattakescontrolof a pointer.

Modifiedfrom omniORB2objectAdapter.hCreatedon: 5/3/99Author: David Riddoch(djr) Copyright
(C) 1996,1999AT&T ResearchCambridgeThisfile is partof theomniORBlibrary. TheomniORBlibrary
is freesoftware;youcanredistributeit and/ormodify it underthetermsof theGNU Library GeneralPublic
Licenseaspublishedby theFreeSoftwareFoundation;eitherversion2 of theLicense,or (at your option)
any laterversion.

Thecountedpointerwith a counterfrom theheapis shown in a StroustrupbookonC++.

Author: Alan LouisScheinine
Version: � -'�I>½
�%¾ �����EDa1�1��h��4�DM40��2�2�����2�����2������?>h2�4�>o���������
	 ;�� � �

105.3

methods

Names

ObjVar () defaultconstructor

ObjVar (T* p) Constructor, now the ObjVar is responsible
for deletingT* p.

ObjVar (constObjVarO T P & r)
copyconstructorQ ObjVar () destructor

ObjVarO T P & operator= (T* p) Assignment, now the ObjVar is responsible
for deletingT* p.

ObjVarO T P & operator= (constObjVarO T P & r)
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105 ObjVar

assignment

inline T* operator- P () const

inline operator T* () const

inline operator T*& ()

105.1

Methods.

Names

void releaseptr () reducethe referencecountand maybedelete
pointerandcounter

void duplicate ptr (constObjVarO T P & r)
Becomeanothercarrier of thepointer.

105.2

data

Names

T* ptr

int* referencecount
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106 LinTrans

106

class LinT rans

A linear transformation.

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

Public Members

106.1 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190

106.3 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190

106.4 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191

ProtectedMembers

106.2 copy and assignmenthelper methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191

A lineartransformation.

A 3 by 3 lineartransform.

Author: Alan LouisScheinine
Version: � -'�I>��%�"	 �����
	�&�D³1�1I�h�.4�DM4�DM4�DM4���2�2�����2�������������>T����>h��2������
	 ;�� ��

106.1

data

Names

double mat [9] Threeby threematrix for rotationsand scal-
ing.

double vec[3] Threecomponentsof translation.

106.3

usualmethods

RTSVU WYX[Z]\_^8`aZ]WY\[^[b[^[c Z]d ^feg`hU d SFd S[^gS]^[i Xkj]lYmonkprq8qS[d d Xts u_u]`o`o`Yv i U bVwfx]W w_XVX_j_c d i U b[^_v yfjtzku_{]e_jVy]qkq April 29,2002 190



106 LinTrans

Names

LinT rans (constLinTrans&object in)

LinTrans& operator= (constLinTrans&object in)

virtual Q LinT rans ()

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

copyand assignmenthelper methods

Names

void convert (constLinTrans&object in)
Copyof datamembers.

void convert tr ee(constLinTrans&object in)
Call convert tree on each parent class then
call convert.
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107 MapDef

107

class MapDef

Linearmappingbetweentwo fields.

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

Public Members

107.1 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193

107.3 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194

107.4 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194

ProtectedMembers

107.2 copy and assignmenthelper methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194

Linearmappingbetweentwo fields.

TheclassMapDefhasapublicdatamemberLinTranslinearthatis appliedwhenmapa point is called.

Thevalueof beg field posandendfield poscanbeusedto move thecoordinatesystemin a way that
hasasimplemeaningwithout theneedto specifyaprecisevaluefor thelineartransformation.Thevariable
beg field posis anarrayfor which thefirst elementrefersto thex direction,thesecondelementrefersto
they direction,andbeg field pos[2]refersto thez direction.Thesameappliesto thearrayendfield pos.
A valueof -1 for first elementfor the domainof the map, (i.e. beg field pos[0] == -1) meansthat the
rotationmatrix will operatewith axisat thecenterof thefield if thex coordinatevalueof zerois usedfor
an edgeof the lattice. That is, if the usergivesa valueof 0.0 for the x positionof a point andthe user
intendsthat0.0refersto theedgeof thefield (typically acornersincex, y, andz typically follow thesame
scheme)thentherotationmatrix of thelineartransformationwill rotatethefield aboutthecenter. In other
words,thevaluegivenasthestartingpointasonehalf thefield width subtractedfrom it beforetherotation
is applied. A valueof 0 meansthat the coordinatesystemis centeredin the correspondingdirection. A
valueof 1 meansto assignasposition0.0thesidethatwouldhavethehighestindex valueof thefield array,
anunlikely coordinatescheme.Likewise,thearrayendfield poscontrolstheinterpretationof theposition
valuesfor thedestination.A furtherexample,with regardto theuseof thefunctionmapa point(), setting
all valuesof thearraysbeg field posandendfield posto zerogivesa rotationaboutthecenterof thetwo
fieldsof themapwhenthecenteris thezeroof thecoordinatesystem.

Theadvantageof usingbeg field posandendfield posis thattheuserdoesnotneedto find thesizeof
thefieldsandthenchangethememberlinear.vec[3] to achieveany of thesesimpletranslations.

Note that the functionmapa point() usespositionsin ”real” spacewherethe voxel sizeis the ”real”
sizeof a voxel. In otherwords,a point nearthe100thlatticepositionin thex directiondoesnot imply a
positionnear100.0.Instead,thepointwouldhaveanx valuenear(for example)300.0if thevoxel sizewas
3.0andif thecoordinatesystemhad( 0, 0, 0 ) at onecorner.

Author: Alan LouisScheinine
Version: � -'�I> = �
� �����IDa1�1��h��4�Dh����2�2�����2�����2�·�2��?>M4+3�>h��§������
	 ;�� � �
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107 MapDef

107.1

data

Names

107.1.1 LinTrans linear a linear transformation . . . . . . . . . . . . . . . . . . . 193

107.1.2 signedchar beg field pos [3] left justify, center, or right justify initial field
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193

107.1.3 signedchar end field pos [3] left justify, center, or right justifydestination
field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194

107.1.1

LinTranslinear

a linear transformation

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

a lineartransformation

A lineartransformationgivenby a matrixanda vectortranslation.

107.1.2

signedcharbeg field pos [3]

left justify, center, or right justify initial field

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

left justify, center, or right justify initial field

Left justify, center, or 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 justifydestinationfield
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107 MapDef

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

left justify, center, or right justify destinationfield

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

107.3

usualmethods

Names

MapDef () defaultconstructor

MapDef (constMapDef& object in)
copyconstructor

MapDef& operator= (constMapDef& object in)
assignment

virtual Q MapDef () destructor

107.4

methods

Names

int map a point (constImageBase&field in, constImageBase&field out,
constdouble*location in, double*location out) const

107.2

copyand assignmenthelper methods

Names

inline void convert (constMapDef& object in)
Copyof datamembers.

inline void convert tr ee(constMapDef& object in)
Call convert tree on each parent class then
call convert.
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108 ImageFieldAssign

108

template} classT ~ class ImageFieldAssign: public ImageFieldBase} T ~
Allowscopyingandassignmentbetweendifferenttypes.

In file ../Field/imagefield assign.hh:7643

Inheritance

103
ImageBase O

111
ImageFieldBase O

108

ImageFieldAssign

ˆ 114
ImageFieldTyped

Public Members

108.1 type definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196

108.2 access . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196

108.5 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197

108.6 access . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197

108.7 arithmetic methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197

108.8 static methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201

108.9 copy and assignmentbetweendiffer ent types . . . . . . . . . . . . . . . . . . . . . 201

108.10 I/O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201

ProtectedMembers

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

108.4 copy and assignmenthelper methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202

Allowscopying andassignmentbetweendifferenttypes.

The public methodsof TNT vectorareredefinedhere. ImageFieldBaseO T P hasthe TNT vectorbut
definingthemethodsin thatclassmeanstoo many levelsof redefinitions.

For thefollowing operators

��� = ��������� O ������&�&©5 P- = ��$���¿��'������¡�&�&��+$�	 O � P ��
�%�
��������� �À�6M�
�	�&+��- = ��$���¿������
��¡�&�&��"$�	 O 5 P ��¡�9
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108 ImageFieldAssign

��� = ��������� O ������&�&©5 P- = ��$���¿��'������¡�&�&��+$�	 O � P ��
�%�
�������� < À�6M�
�	�&+��- = ��$���¿������
��¡�&�&��"$�	 O 5 P ��¡�9��� = ��������� O ������&�&©5 P- = ��$���¿��'������¡�&�&��+$�	 O � P ��
�%�
���������¢�À�6M�
�	�&+��- = ��$���¿������
��¡�&�&��"$�	 O 5 P ��¡�9��� = ��������� O ������&�&©5 P- = ��$���¿��'������¡�&�&��+$�	 O � P ��
�%�
�����������À�6M�
�	�&+��- = ��$���¿������
��¡�&�&��"$�	 O 5 P ��¡�9
if A hasa length,width or heightgreaterthat the instantationon the left handside,thensomeof thedata
of A is lost. If A is smallerthantheleft handsidein a particulardirection,partof theleft handsideis not
changed.Theleft handandright handsidesof theoperatorarealignedalongthesidesthatcorrespondto
the zeroindices. In general,thesearesimplearithmeticoperatorsandshouldbe usedfor fieldsof equal
shapeand size. The reasonfor defining the operatorsfor fields of unequalshapesis so that the more
generalizedusagewill not crashtheprogram.

Author: Alan LouisScheinine
Version: � -'�I>�� = �
$�� ��������� �%&�&��+$�	ÁD³1�1I�h�.4�Dh����2�2�����2��%��4"2���4�>h2�2�>o���������
	;�� � �

108.1

type definitions

Names

typedef Subscript
size type

typedef T value type

typedef T element type

typedef T* pointer

typedef T* iterator

typedef T& reference

typedef constT*
const iterator

typedef constT&
const reference

108.2

access

Names

inline T* begin ()

inline T* end ()
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108 ImageFieldAssign

inline constT*
begin () const

inline constT*
end () const

108.5

usualmethods

Names

ImageFieldAssign() defaultconstructor

ImageFieldAssign(int dimension,constint *lattice bounds,
constdouble*aspectratio, constT& value= T(0))

constructor

ImageFieldAssign(constImageFieldAssignO T P & object in)
copyconstructor

ImageFieldAssignO T P &
operator= (constImageFieldAssignO T P & object in)

assignment

virtual Q ImageFieldAssign()

108.6

access

Names

inline operator constTNTVectO T P & () const

inline operator TNTVectO T P & ()

inline T& operator[] (Subscripti)

inline constT&
operator[] (Subscripti) const

108.7

arithmetic methods

Names

inline ImageFieldAssignO T P &
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108 ImageFieldAssign

operator= (constNumber&scalar)

inline ImageFieldAssignO T P &
operator+= (constNumber&scalar)

inline ImageFieldAssignO T P &
operator-= (constNumber&scalar)

inline ImageFieldAssignO T P &
operator*= (constNumber&scalar)

inline ImageFieldAssignO T P &
operator/= (constNumber&scalar)

inline ImageFieldAssignO T P &
operator= (charscalar)

inline ImageFieldAssignO T P &
operator+= (charscalar)

inline ImageFieldAssignO T P &
operator-= (charscalar)

inline ImageFieldAssignO T P &
operator*= (charscalar)

inline ImageFieldAssignO T P &
operator/= (charscalar)

inline ImageFieldAssignO T P &
operator= (signedcharscalar)

inline ImageFieldAssignO T P &
operator+= (signedcharscalar)

inline ImageFieldAssignO T P &
operator-= (signedcharscalar)

inline ImageFieldAssignO T P &
operator*= (signedcharscalar)

inline ImageFieldAssignO T P &
operator/= (signedcharscalar)

inline ImageFieldAssignO T P &
operator= (unsignedcharscalar)

inline ImageFieldAssignO T P &
operator+= (unsignedcharscalar)

inline ImageFieldAssignO T P &
operator-= (unsignedcharscalar)

inline ImageFieldAssignO T P &
operator*= (unsignedcharscalar)

inline ImageFieldAssignO T P &
operator/= (unsignedcharscalar)

inline ImageFieldAssignO T P &
operator= (shortscalar)

inline ImageFieldAssignO T P &
operator+= (shortscalar)

inline ImageFieldAssignO T P &
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108 ImageFieldAssign

operator-= (shortscalar)

inline ImageFieldAssignO T P &
operator*= (shortscalar)

inline ImageFieldAssignO T P &
operator/= (shortscalar)

inline ImageFieldAssignO T P &
operator= (unsignedshortscalar)

inline ImageFieldAssignO T P &
operator+= (unsignedshortscalar)

inline ImageFieldAssignO T P &
operator-= (unsignedshortscalar)

inline ImageFieldAssignO T P &
operator*= (unsignedshortscalar)

inline ImageFieldAssignO T P &
operator/= (unsignedshortscalar)

inline ImageFieldAssignO T P &
operator= (int scalar)

inline ImageFieldAssignO T P &
operator+= (int scalar)

inline ImageFieldAssignO T P &
operator-= (int scalar)

inline ImageFieldAssignO T P &
operator*= (int scalar)

inline ImageFieldAssignO T P &
operator/= (int scalar)

inline ImageFieldAssignO T P &
operator= (unsignedint scalar)

inline ImageFieldAssignO T P &
operator+= (unsignedint scalar)

inline ImageFieldAssignO T P &
operator-= (unsignedint scalar)

inline ImageFieldAssignO T P &
operator*= (unsignedint scalar)

inline ImageFieldAssignO T P &
operator/= (unsignedint scalar)

inline ImageFieldAssignO T P &
operator= (longscalar)

inline ImageFieldAssignO T P &
operator+= (longscalar)

inline ImageFieldAssignO T P &
operator-= (longscalar)

inline ImageFieldAssignO T P &
operator*= (longscalar)

inline ImageFieldAssignO T P &
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108 ImageFieldAssign

operator/= (longscalar)

inline ImageFieldAssignO T P &
operator= (unsignedlong scalar)

inline ImageFieldAssignO T P &
operator+= (unsignedlongscalar)

inline ImageFieldAssignO T P &
operator-= (unsignedlongscalar)

inline ImageFieldAssignO T P &
operator*= (unsignedlongscalar)

inline ImageFieldAssignO T P &
operator/= (unsignedlongscalar)

inline ImageFieldAssignO T P &
operator= (float scalar)

inline ImageFieldAssignO T P &
operator+= (float scalar)

inline ImageFieldAssignO T P &
operator-= (float scalar)

inline ImageFieldAssignO T P &
operator*= (float scalar)

inline ImageFieldAssignO T P &
operator/= (float scalar)

inline ImageFieldAssignO T P &
operator= (doublescalar)

inline ImageFieldAssignO T P &
operator+= (doublescalar)

inline ImageFieldAssignO T P &
operator-= (doublescalar)

inline ImageFieldAssignO T P &
operator*= (doublescalar)

inline ImageFieldAssignO T P &
operator/= (doublescalar)

inline ImageFieldAssignO T P &
operator= (longdoublescalar)

inline ImageFieldAssignO T P &
operator+= (longdoublescalar)

inline ImageFieldAssignO T P &
operator-= (longdoublescalar)

inline ImageFieldAssignO T P &
operator*= (longdoublescalar)

inline ImageFieldAssignO T P &
operator/= (longdoublescalar)

templateO classU P inline ImageFieldAssignO T P &
operator+= (constImageFieldAssignO U P &A)

templateO classU P inline ImageFieldAssignO T P &
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108 ImageFieldAssign

operator-= (constImageFieldAssignO U P &A)

templateO classU P inline ImageFieldAssignO T P &
operator*= (constImageFieldAssignO U P &A)

templateO classU P inline ImageFieldAssignO T P &
operator/= (constImageFieldAssignO U P &A)

108.8

static methods

Names

static int getStaticDataType()

108.9

copyand assignmentbetweendifferent types

Names

templateO classU P
ImageFieldAssign(constImageFieldBaseO U P & object in)

templateO classU P ImageFieldAssignO T P &
operator= (constImageFieldBaseO U P & object in)

108.10

I/O

Names

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

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

108.3

helper methodsfor copyand assignmentbetweentypes

Names

templateO classU P void
assign(constImageFieldBaseO U P & object in)

templateO classU P void
convert tr eebase(constImageFieldBaseO U P & object in)

108.4

copyand assignmenthelper methods

Names

inline void convert (constImageFieldAssignO T P & object in)

inline void convert tr ee(constImageFieldAssignO T P & object in)
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109 operatorO�O
109

template} classT ~ std::ostream&operator }�} (std::ostream&s, constImageFiel-

dAssign} T ~ &A)

ImageFieldAssignwrite to standard output.

In file ../Field/imagefield assign.hh:8354

ImageFieldAssignwrite to standardoutput.
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110 operatorP�P
110

template} classT ~ std::istream&operator ~�~ (std::istream &s, ImageFieldAs-

sign} T ~ &A)

ImageFieldAssignreadfromstandard input.

In file ../Field/imagefield assign.hh:8358

ImageFieldAssignreadfrom standardinput.
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111 ImageFieldBase

111

template} classT ~ class ImageFieldBase: public ImageBase

Containsan arrayof field values.

In file ../Field/imagefield base.hh:8380

Inheritance

103
ImageBase O

111

ImageFieldBase

ˆ 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 assignmenthelper methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207

Containsanarrayof field values.

Thetypegivenin thetemplatespecifiesthetypeof thearraythatrepresentsthefield.

Author: Alan LouisScheinine
Version: � -'�I>�� = �
$�� ��������� �%��&
��Da1�1��h��4�Dh����2�2�����2�����4+2���4�>h2�2�>o���������
	;�� � �

111.3

usualmethods
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111 ImageFieldBase

Names

ImageFieldBase() defaultconstructor

ImageFieldBase(int dimension,constint *lattice bounds,
constdouble*aspectratio, constT& value= T(0))

constructor

ImageFieldBase(constImageFieldBaseO T P & object in)
copyconstructor

ImageFieldBaseO T P &
operator= (constImageFieldBaseO T P & object in)

assignment

ImageFieldBaseO T P &
operator= (constT& scalar)

assignment

virtual Q ImageFieldBase() destructor

111.4

redefinesomevirtual functions of ImageBase

Names

void set Dimension(unsignedchardimension)
cannotchangethenumberof dimensions

void set Bounds(constint *lattice bounds)
cannotchangethesizeof thelattice

111.5

virtual methods

Names

virtual int get Data Type () const

111.6

methods

Names

inline constTNTVectO T P &

RTSVU WYX[Z]\_^8`aZ]WY\[^[b[^[c Z]d ^feg`hU d SFd S[^gS]^[i Xkj]lYmonkprq8qS[d d Xts u_u]`o`o`Yv i U bVwfx]W w_XVX_j_c d i U b[^_v yfjtzku_{]e_jVy]qkq April 29,2002 206



111 ImageFieldBase

getImageArray () const

inline TNTVectO T P &
getImageArray ()

111.1

data

Names

TNTVectO T P image thefield

111.2

copyand assignmenthelper methods

Names

inline void convert (constImageFieldBaseO T P & object in)

inline void convert tr ee(constImageFieldBaseO T P & object in)
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112 ImageField

112

class ImageField : virtual publicLinAlgVector

Abstract classthatdeclaresimagemethods.

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

Inheritance

30
LinAlgVector O

112

ImageField

ˆ 114
ImageFieldTyped

Public Members

112.1 constructors to passinformation to LinAlgV ector . . . . . . . . . . . . . . . . 208

112.2 virtual functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209

Abstractclassthatdeclaresimagemethods.

Declares(asvirtual functions)thebasicmethodsfor dataof animageor a field.

Author: Alan LouisScheinine
Version: � -'�I>�� = �
$�� ���������IDa1�1��h��4�DT· ��2�2�����2�����4+·�����>h��·�>g4B��������	 ;�� � �

112.1

constructors to passinformation to LinAlgV ector

Names

ImageField () defaultconstructor

ImageField (constLinAlgVector& lav)
constructor
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112 ImageField

112.2

virtual functions

Names

virtual Q ImageField ()

virtual void setBounds(constint *lattice bounds)

virtual int getBounds(int i) const

virtual void setAspect(constdouble*aspectratio)

virtual doublegetAspect(int i) const

virtual void setDimension(unsignedchardimension)

virtual unsignedchar
getDimension() const

virtual constint* const
getBoundsarray () const

virtual constdouble*const
getAspectarray () const

virtual bool find indices nearest(constdouble*constcoord, int* constlattice site,
double*constlocation)const

virtual bool find indices nearest(constdouble*constcoord, int* constlattice site,
double*constlocation,
constsignedchar*field pos)const

virtual constImageBase*
getImageBase() const

virtual ImageField*
new extend by two () const

virtual int make stencil rhs (StencilVector ref rhs, constStencilSites&sites,
constint* lattice site, bool checkbounds)const

virtual int check template with field (int dimensionmust be,
constint* lattice site, int extent)const

112.2.1 virtual ImageField*
new by interpol (constImageBase&grid, constMapDef& mapping,

int precisionlevel, constPrecisionChoice&pc,
int debug)const

generatefieldby interpolation . . . . . . . . . . . . 213

virtual int getDataType () const

virtual int toDataType (constchar* type in)

virtual ImageField*
newImageField() const

virtual ImageField*
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112 ImageField

newImageField(int dimension,constint *lattice bounds,
constdouble*aspectratio) const

virtual ImageField*
cloneImageField() const

virtual Number
getImageNumber (int ix) const

virtual Number
getImageNumber (int ix, int iy) const

virtual Number
getImageNumber (int ix, int iy, int iz) const

virtual char getImagechar (int ix) const

virtual char getImagechar (int ix, int iy) const

virtual char getImagechar (int ix, int iy, int iz) const

virtual signedchar
getImagesignedchar (int ix) const

virtual signedchar
getImagesignedchar (int ix, int iy) const

virtual signedchar
getImagesignedchar (int ix, int iy, int iz) const

virtual unsignedchar
getImageunsigned char (int ix) const

virtual unsignedchar
getImageunsigned char (int ix, int iy) const

virtual unsignedchar
getImageunsigned char (int ix, int iy, int iz) const

virtual short getImageshort (int ix) const

virtual short getImageshort (int ix, int iy) const

virtual short getImageshort (int ix, int iy, int iz) const

virtual unsignedshort
getImageunsigned short (int ix) const

virtual unsignedshort
getImageunsigned short (int ix, int iy) const

virtual unsignedshort
getImageunsigned short (int ix, int iy, int iz) const

virtual int getImage int (int ix) const

virtual int getImage int (int ix, int iy) const

virtual int getImage int (int ix, int iy, int iz) const

virtual unsignedint
getImageunsigned int (int ix) const

virtual unsignedint
getImageunsigned int (int ix, int iy) const

virtual unsignedint
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112 ImageField

getImageunsigned int (int ix, int iy, int iz) const

virtual long getImage long (int ix) const

virtual long getImage long (int ix, int iy) const

virtual long getImage long (int ix, int iy, int iz) const

virtual unsignedlong
getImageunsigned long (int ix) const

virtual unsignedlong
getImageunsigned long (int ix, int iy) const

virtual unsignedlong
getImageunsigned long (int ix, int iy, int iz) const

virtual float getImagefloat (int ix) const

virtual float getImagefloat (int ix, int iy) const

virtual float getImagefloat (int ix, int iy, int iz) const

virtual doublegetImagedouble (int ix) const

virtual doublegetImagedouble (int ix, int iy) const

virtual doublegetImagedouble (int ix, int iy, int iz) const

virtual longdouble
getImage long double (int ix) const

virtual longdouble
getImage long double (int ix, int iy) const

virtual longdouble
getImage long double (int ix, int iy, int iz) const

virtual void setImage(int ix, Numberv)

virtual void setImage(int ix, int iy, Numberv)

virtual void setImage(int ix, int iy, int iz, Numberv)

virtual void setImage(int ix, charv)

virtual void setImage(int ix, int iy, charv)

virtual void setImage(int ix, int iy, int iz, charv)

virtual void setImage(int ix, signedcharv)

virtual void setImage(int ix, int iy, signedcharv)

virtual void setImage(int ix, int iy, int iz, signedcharv)

virtual void setImage(int ix, unsignedcharv)

virtual void setImage(int ix, int iy, unsignedcharv)

virtual void setImage(int ix, int iy, int iz, unsignedcharv)

virtual void setImage(int ix, shortv)

virtual void setImage(int ix, int iy, shortv)

virtual void setImage(int ix, int iy, int iz, shortv)

virtual void setImage(int ix, unsignedshortv)

virtual void setImage(int ix, int iy, unsignedshortv)

virtual void setImage(int ix, int iy, int iz, unsignedshortv)
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112 ImageField

virtual void setImage(int ix, int v)

virtual void setImage(int ix, int iy, int v)

virtual void setImage(int ix, int iy, int iz, int v)

virtual void setImage(int ix, unsignedint v)

virtual void setImage(int ix, int iy, unsignedint v)

virtual void setImage(int ix, int iy, int iz, unsignedint v)

virtual void setImage(int ix, longv)

virtual void setImage(int ix, int iy, longv)

virtual void setImage(int ix, int iy, int iz, longv)

virtual void setImage(int ix, unsignedlongv)

virtual void setImage(int ix, int iy, unsignedlongv)

virtual void setImage(int ix, int iy, int iz, unsignedlong v)

virtual void setImage(int ix, floatv)

virtual void setImage(int ix, int iy, floatv)

virtual void setImage(int ix, int iy, int iz, floatv)

virtual void setImage(int ix, doublev)

virtual void setImage(int ix, int iy, doublev)

virtual void setImage(int ix, int iy, int iz, doublev)

virtual void setImage(int ix, longdoublev)

virtual void setImage(int ix, int iy, longdoublev)

virtual void setImage(int ix, int iy, int iz, 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 (const ImageBase&grid, constMapDef&

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

generatefieldby interpolation

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

generatefield by interpolation

Given a value I ª p« (e.g. a measuredintensity)at a point p, the intensitycanbe estimatedfrom an
interpolationfunctionof severalcomponents,that is, I ª p«µ¬ ci

¹ fi
ª p« . Let the form of the interpolation

functionremainconstantandlet thecoefficientsc vary, dependingon theregion thathascenterq . Then
Iq ª p«�¬ cq

i
¹ fi
ª p« . For afixedstencilof pointspi , suppressingthewriting of q ,

Ii ¬ I ª pi «�¬ c j
¹ f j
ª pi «£Â c j

¹ Fj i
º

SinceFj i doesnot dependon q , for a given stencilon a lattice with uniform spacing,thereis a unique
matrix F for a lattice.Thecoefficientscq canbecalculatedusingtheinverseof F ,

Iq
j
ª F ± 1 « j i ¬ cq

i
º

If the informationavailableis not the intensityat a point, but rather, the intensityaveragedover a box b,
thenwecanwrite Ã

Iq Ä bi ¬ cq
j
¹EÅ f j Æ bi Â cq

j
¹ G j i

º
Thecoefficientscq arethesamefor bothpointwiseintensityandbox-averagedintensity. Theintensityata
point r would thenbegivenby

I ª r «�¬ cq
i
¹ fi
ª r «

andfor a boxv Ã
I Ä v ¬ cq

i
¹�Ç fi È v º

It is assumedthatthefield valuesareanaverageoverthearea(or volume)of thepixel (or voxel), rather
thanassumingthatthevaluerepresentsthevalueat thecenterof theelement.

precisionlevel == PRECISIONLEVEL1 usevalueof nearestpoint

precisionlevel == PRECISIONLEVEL2 useinterpolatedvaluefrom mappingdomain

precisionlevel == PRECISIONLEVEL3 convertfinal setof pointsto interpolatedpixels(voxels)

Parameters:
�����%����&���
	 ���������

precisionof interpolation
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113 NewImageField

113

class NewImageField

Createsnew ImageFieldTypedO TP pointers.

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

Public Members

113.1 static methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214

Createsnew ImageFieldTypedO T P pointers.

The implementationusesthe templatedclassImageFieldTypedO T P but the public interfaceis at the
morebasiclevel of anuntypedimagefield.

Author: Alan LouisScheinine
Version: � -'�I>�� = �
$�� ���������IDa1�1��h��4�DT· ��2�2�����2�����4+·�����>h��·�>g4B��������	 ;�� � �

113.1

static methods

Names

static ImageField*
newImageField(int imagedatatype)

static ImageField*
newImageField(int imagedatatype, int dimension,

constint *lattice bounds,constdouble*aspectratio)
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114 ImageFieldTyped

114

template} classT ~ class ImageFieldTyped : public ImageFieldAssign} T ~ , vir-

tualpublic ImageField

A basicfield with a specified(templated)numericaltype.

In file ../Field/imagefield typed.hh:8973

Inheritance

30
LinAlgVector O

112
ImageField O

103
ImageBase O

111
ImageFieldBase O

108
ImageFieldAssign O

114

ImageFieldTyped

Public Members

114.1 type definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216

114.4 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216

114.5 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217

114.6 static methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217

114.7 Arithmetic methods. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218

114.8 virtual functions of LinAlgV ector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220

114.9 virtual functions of ImageField . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221

114.10 templatedmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225

ProtectedMembers

114.3 copy and assignmenthelper methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225
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114 ImageFieldTyped

PrivateMembers

114.2 helper methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226

A basicfield with aspecified(templated)numericaltype.

Implementsthevirtual functionsdeclaredin ImageFieldandvirtual functionsdeclaredin LinAlgVector.

Author: Alan LouisScheinine
Version: � -'�I>�� = �
$�� ��������� ��:��%���IDa1�1I�h��4�Dg4+�(��2�2�����2��%��4"·�����>h��·�>M4B�������
	;�� � �

114.1

type definitions

Names

typedef Subscript
size type

typedef T value type

typedef T element type

typedef T* pointer

typedef T* iterator

typedef T& reference

typedef constT*
const iterator

typedef constT&
const reference

114.4

usualmethods

Names

ImageFieldTyped () defaultconstructor

ImageFieldTyped (int dimension,constint *lattice bounds,
constdouble*aspectratio, constT& value= T(0))

constructor

ImageFieldTyped (constImageFieldTypedO T P & object in)
copyconstructor

ImageFieldTyped (constImageFieldAssignO T P & object in)
constructor

templateO classU P
RTSVU WYX[Z]\_^8`aZ]WY\[^[b[^[c Z]d ^feg`hU d SFd S[^gS]^[i Xkj]lYmonkprq8qS[d d Xts u_u]`o`o`Yv i U bVwfx]W w_XVX_j_c d i U b[^_v yfjtzku_{]e_jVy]qkq April 29,2002 216



114 ImageFieldTyped

ImageFieldTyped (constImageFieldBaseO U P & object in)
constructor

ImageFieldTypedO T P &
operator= (constImageFieldTypedO T P & object in)

assignment

ImageFieldTypedO T P &
operator= (constImageFieldAssignO T P & object in)

assignment

templateO classU P ImageFieldTypedO T P &
operator= (constImageFieldBaseO U P & object in)

assignment

ImageFieldTypedO T P &
operator= (constNumber&scalar)

assignment

virtual Q ImageFieldTyped () destructor

114.5

methods

Names

inline ImageField*
newImageField() const

inline ImageField*
newImageField(int dimension,constint *lattice bounds,

constdouble*aspectratio) const

inline ImageField*
cloneImageField() const

114.6

static methods

Names

inline static ImageFieldTypedO T P &
cast to self type (ImageField&in)

inline static constImageFieldTypedO T P &
cast to self type (constImageField&in)

static int getStaticDataType()
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114 ImageFieldTyped

114.7

Arithmetic methods.

Names

inline ImageFieldTypedO T P &
operator+= (constNumber&scalar)

inline ImageFieldTypedO T P &
operator-= (constNumber&scalar)

inline ImageFieldTypedO T P &
operator*= (constNumber&scalar)

inline ImageFieldTypedO T P &
operator/= (constNumber&scalar)

inline ImageFieldTypedO T P &
operator+= (charscalar)

inline ImageFieldTypedO T P &
operator-= (charscalar)

inline ImageFieldTypedO T P &
operator*= (charscalar)

inline ImageFieldTypedO T P &
operator/= (charscalar)

inline ImageFieldTypedO T P &
operator+= (signedcharscalar)

inline ImageFieldTypedO T P &
operator-= (signedcharscalar)

inline ImageFieldTypedO T P &
operator*= (signedcharscalar)

inline ImageFieldTypedO T P &
operator/= (signedcharscalar)

inline ImageFieldTypedO T P &
operator+= (unsignedcharscalar)

inline ImageFieldTypedO T P &
operator-= (unsignedcharscalar)

inline ImageFieldTypedO T P &
operator*= (unsignedcharscalar)

inline ImageFieldTypedO T P &
operator/= (unsignedcharscalar)

inline ImageFieldTypedO T P &
operator+= (shortscalar)

inline ImageFieldTypedO T P &
operator-= (shortscalar)

inline ImageFieldTypedO T P &
operator*= (shortscalar)

inline ImageFieldTypedO T P &
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114 ImageFieldTyped

operator/= (shortscalar)

inline ImageFieldTypedO T P &
operator+= (unsignedshortscalar)

inline ImageFieldTypedO T P &
operator-= (unsignedshortscalar)

inline ImageFieldTypedO T P &
operator*= (unsignedshortscalar)

inline ImageFieldTypedO T P &
operator/= (unsignedshortscalar)

inline ImageFieldTypedO T P &
operator+= (int scalar)

inline ImageFieldTypedO T P &
operator-= (int scalar)

inline ImageFieldTypedO T P &
operator*= (int scalar)

inline ImageFieldTypedO T P &
operator/= (int scalar)

inline ImageFieldTypedO T P &
operator+= (unsignedint scalar)

inline ImageFieldTypedO T P &
operator-= (unsignedint scalar)

inline ImageFieldTypedO T P &
operator*= (unsignedint scalar)

inline ImageFieldTypedO T P &
operator/= (unsignedint scalar)

inline ImageFieldTypedO T P &
operator+= (longscalar)

inline ImageFieldTypedO T P &
operator-= (longscalar)

inline ImageFieldTypedO T P &
operator*= (longscalar)

inline ImageFieldTypedO T P &
operator/= (longscalar)

inline ImageFieldTypedO T P &
operator+= (unsignedlongscalar)

inline ImageFieldTypedO T P &
operator-= (unsignedlongscalar)

inline ImageFieldTypedO T P &
operator*= (unsignedlongscalar)

inline ImageFieldTypedO T P &
operator/= (unsignedlongscalar)

inline ImageFieldTypedO T P &
operator+= (float scalar)

inline ImageFieldTypedO T P &
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114 ImageFieldTyped

operator-= (float scalar)

inline ImageFieldTypedO T P &
operator*= (float scalar)

inline ImageFieldTypedO T P &
operator/= (float scalar)

inline ImageFieldTypedO T P &
operator+= (doublescalar)

inline ImageFieldTypedO T P &
operator-= (doublescalar)

inline ImageFieldTypedO T P &
operator*= (doublescalar)

inline ImageFieldTypedO T P &
operator/= (doublescalar)

inline ImageFieldTypedO T P &
operator+= (longdoublescalar)

inline ImageFieldTypedO T P &
operator-= (longdoublescalar)

inline ImageFieldTypedO T P &
operator*= (longdoublescalar)

inline ImageFieldTypedO T P &
operator/= (longdoublescalar)

templateO classU P inline ImageFieldTypedO T P &
operator+= (constImageFieldTypedO U P & A)

templateO classU P inline ImageFieldTypedO T P &
operator-= (constImageFieldTypedO U P & A)

templateO classU P inline ImageFieldTypedO T P &
operator*= (constImageFieldTypedO U P & A)

templateO classU P inline ImageFieldTypedO T P &
operator/= (constImageFieldTypedO U P & A)

Partial specializationsof templatedfunctionsdo not work in gccsoneedto list many functionsexplic-
itly to avoid ambiguities;that is, gcc doesnot favor the morespecificpartial specializationanddoesnot
favor thecasewith lessconversionof theargument.

114.8

virtual functions of LinAlgV ector

Names

inline LinAlgVector&
operator= (constLinAlgScalar& las)

inline LinAlgVector&
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114 ImageFieldTyped

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::ostream&s) const

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

114.9

virtual functions of ImageField

Names

ImageField& operator= (constImageField&object in)

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 unsignedchar
getDimension() const

inline constint* const
getBoundsarray () const

inline constdouble*const
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114 ImageFieldTyped

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*
getImageBase() const

ImageField* new extend by two () const

int make stencil rhs (StencilVector ref rhs, constStencilSites&sites,
constint* lattice site, bool checkbounds)const

int check template with field (int dimensionmust be,
constint* lattice site, int extent)const

ImageField* new by interpol (constImageBase&grid, constMapDef& mapping,
int precisionlevel, constPrecisionChoice&pc,
int debug)const

inline int getDataType () const

inline int toDataType (constchar* type in)

inline NumbergetImageNumber (int ix) const

inline NumbergetImageNumber (int ix, int iy) const

inline NumbergetImageNumber (int ix, int iy, int iz) const

inline char getImagechar (int ix) const

inline char getImagechar (int ix, int iy) const

inline char getImagechar (int ix, int iy, int iz) const

inline signedchar
getImagesignedchar (int ix) const

inline signedchar
getImagesignedchar (int ix, int iy) const

inline signedchar
getImagesignedchar (int ix, int iy, int iz) const

inline unsignedchar
getImageunsigned char (int ix) const

inline unsignedchar
getImageunsigned char (int ix, int iy) const

inline unsignedchar
getImageunsigned char (int ix, int iy, int iz) const

inline short getImageshort (int ix) const

inline short getImageshort (int ix, int iy) const

inline short getImageshort (int ix, int iy, int iz) const

inline unsignedshort
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114 ImageFieldTyped

getImageunsigned short (int ix) const

inline unsignedshort
getImageunsigned short (int ix, int iy) const

inline unsignedshort
getImageunsigned short (int ix, int iy, int iz) const

inline int getImage int (int ix) const

inline int getImage int (int ix, int iy) const

inline int getImage int (int ix, int iy, int iz) const

inline unsignedint
getImageunsigned int (int ix) const

inline unsignedint
getImageunsigned int (int ix, int iy) const

inline unsignedint
getImageunsigned int (int ix, int iy, int iz) const

inline long getImage long (int ix) const

inline long getImage long (int ix, int iy) const

inline long getImage long (int ix, int iy, int iz) const

inline unsignedlong
getImageunsigned long (int ix) const

inline unsignedlong
getImageunsigned long (int ix, int iy) const

inline unsignedlong
getImageunsigned long (int ix, int iy, int iz) const

inline float getImagefloat (int ix) const

inline float getImagefloat (int ix, int iy) const

inline float getImagefloat (int ix, int iy, int iz) const

inline double getImagedouble (int ix) const

inline double getImagedouble (int ix, int iy) const

inline double getImagedouble (int ix, int iy, int iz) const

inline longdouble
getImage long double (int ix) const

inline longdouble
getImage long double (int ix, int iy) const

inline longdouble
getImage long double (int ix, int iy, int iz) const

inline void setImage(int ix, Numberv)

inline void setImage(int ix, int iy, Numberv)

inline void setImage(int ix, int iy, int iz, Numberv)

inline void setImage(int ix, charv)

inline void setImage(int ix, int iy, charv)

inline void setImage(int ix, int iy, int iz, charv)
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114 ImageFieldTyped

inline void setImage(int ix, signedcharv)

inline void setImage(int ix, int iy, signedcharv)

inline void setImage(int ix, int iy, int iz, signedcharv)

inline void setImage(int ix, unsignedcharv)

inline void setImage(int ix, int iy, unsignedcharv)

inline void setImage(int ix, int iy, int iz, unsignedcharv)

inline void setImage(int ix, shortv)

inline void setImage(int ix, int iy, shortv)

inline void setImage(int ix, int iy, int iz, shortv)

inline void setImage(int ix, unsignedshortv)

inline void setImage(int ix, int iy, unsignedshortv)

inline void setImage(int ix, int iy, int iz, unsignedshortv)

inline void setImage(int ix, int v)

inline void setImage(int ix, int iy, int v)

inline void setImage(int ix, int iy, int iz, int v)

inline void setImage(int ix, unsignedint v)

inline void setImage(int ix, int iy, unsignedint v)

inline void setImage(int ix, int iy, int iz, unsignedint v)

inline void setImage(int ix, longv)

inline void setImage(int ix, int iy, longv)

inline void setImage(int ix, int iy, int iz, longv)

inline void setImage(int ix, unsignedlongv)

inline void setImage(int ix, int iy, unsignedlongv)

inline void setImage(int ix, int iy, int iz, unsignedlong v)

inline void setImage(int ix, floatv)

inline void setImage(int ix, int iy, floatv)

inline void setImage(int ix, int iy, int iz, floatv)

inline void setImage(int ix, doublev)

inline void setImage(int ix, int iy, doublev)

inline void setImage(int ix, int iy, int iz, doublev)

inline void setImage(int ix, longdoublev)

inline void setImage(int ix, int iy, longdoublev)

inline void setImage(int ix, int iy, int iz, 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 ImageFieldTyped

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)

114.10

templatedmethods

Names

templateO classU P U
getImageprimiti ve (int ix) const

templateO classU P U
getImageprimiti ve (int ix, int iy) const

templateO classU P U
getImageprimiti ve (int ix, int iy, int iz) const

templateO classU P void
setImageprimiti ve (int ix, U v)

templateO classU P void
setImageprimiti ve (int ix, int iy, U v)

templateO classU P void
setImageprimiti ve (int ix, int iy, int iz, U v)

114.3

copyand assignmenthelper methods
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114 ImageFieldTyped

Names

inline void convert (constImageFieldTypedO T P & object in)
Copyof datamembers.

inline void convert tr ee(constImageFieldTypedO T P & object in)
Call convert tree on each parent class then
call convert.

114.2

helper methods

Names

inline int bnds (int i) const

inline double spct (int i) const

inline int dmsn () const

inline constint*
bnds array () const

inline constdouble*
spct array () const
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115 operator+

115

template} classT ~ inline ImageFieldTyped} T ~ operator+ (constNumber& A,
constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10120
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116 operator-

116

template} classT ~ inline ImageFieldTyped} T ~ operator- (constNumber& A,
constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10125
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117 operator*

117

template} classT ~ inline ImageFieldTyped} T ~ operator* (constNumber& A,
constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10130
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118 operator+

118

template} classT ~ inline ImageFieldTyped} T ~ operator+ (charA, constImage-
FieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10135
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119 operator-

119

template} classT ~ inline ImageFieldTyped} T ~ operator- (charA, constImage-
FieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10140
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120 operator*

120

template} classT ~ inline ImageFieldTyped} T ~ operator* (charA, constImage-
FieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10145
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121 operator+

121

template} classT ~ inline ImageFieldTyped} T ~ operator+ (signedcharA, const
ImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10150
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122 operator-

122

template} classT ~ inline ImageFieldTyped} T ~ operator- (signedcharA, const
ImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10155
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123 operator*

123

template} classT ~ inline ImageFieldTyped} T ~ operator* (signedcharA, const
ImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10160
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124 operator+

124

template} classT ~ inline ImageFieldTyped} T ~ operator+ (unsignedchar A,
constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10165
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125 operator-

125

template} classT ~ inline ImageFieldTyped} T ~ operator- (unsignedchar A,
constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10170
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126 operator*

126

template} classT ~ inline ImageFieldTyped} T ~ operator* (unsignedchar A,
constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10175
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127 operator+

127

template} classT ~ inline ImageFieldTyped} T ~ operator+ (shortA, constImage-
FieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10180
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128 operator-

128

template} classT ~ inline ImageFieldTyped} T ~ operator- (shortA, constImage-
FieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10185
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129 operator*

129

template} classT ~ inline ImageFieldTyped} T ~ operator* (shortA, constImage-
FieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10190
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130 operator+

130

template} classT ~ inline ImageFieldTyped} T ~ operator+ (unsignedshort A,
constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10195
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131 operator-

131

template} classT ~ inline ImageFieldTyped} T ~ operator- (unsignedshort A,
constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10200
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132 operator*

132

template} classT ~ inline ImageFieldTyped} T ~ operator* (unsignedshort A,
constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10205
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133 operator+

133

template} classT ~ inline ImageFieldTyped} T ~ operator+ (int A, constImage-
FieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10210
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134 operator-

134

template} classT ~ inline ImageFieldTyped} T ~ operator- (int A, constImage-
FieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10215
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135 operator*

135

template} classT ~ inline ImageFieldTyped} T ~ operator* (int A, constImage-
FieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10220
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136 operator+

136

template} classT ~ inline ImageFieldTyped} T ~ operator+ (unsignedint A, const
ImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10225
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137 operator-

137

template} classT ~ inline ImageFieldTyped} T ~ operator- (unsignedint A, const
ImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10230
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138 operator*

138

template} classT ~ inline ImageFieldTyped} T ~ operator* (unsignedint A, const
ImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10235
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139 operator+

139

template} classT ~ inline ImageFieldTyped} T ~ operator+ (longA, constImage-
FieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10240
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140 operator-

140

template} classT ~ inline ImageFieldTyped} T ~ operator- (long A, constImage-
FieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10245
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141 operator*

141

template} classT ~ inline ImageFieldTyped} T ~ operator* (longA, constImage-
FieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10250
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142 operator+

142

template} classT ~ inline ImageFieldTyped} T ~ operator+ (unsignedlong A,
constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10255
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143 operator-

143

template} classT ~ inline ImageFieldTyped} T ~ operator- (unsignedlong A,
constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10260
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144 operator*

144

template} classT ~ inline ImageFieldTyped} T ~ operator* (unsignedlong A,
constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10265
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145 operator+

145

template} classT ~ inline ImageFieldTyped} T ~ operator+ (floatA, constImage-
FieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10270
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146 operator-

146

template} classT ~ inline ImageFieldTyped} T ~ operator- (float A, constImage-
FieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10275
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147 operator*

147

template} classT ~ inline ImageFieldTyped} T ~ operator* (floatA, constImage-
FieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10280
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148 operator+

148

template} classT ~ inline ImageFieldTyped} T ~ operator+ (doubleA, constIm-
ageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10285
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149 operator-

149

template} classT ~ inline ImageFieldTyped} T ~ operator- (doubleA, constIm-
ageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10290
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150 operator*

150

template} classT ~ inline ImageFieldTyped} T ~ operator* (doubleA, constIm-
ageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10295
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151 operator+

151

template} classT ~ inline ImageFieldTyped} T ~ operator+ (longdoubleA, const
ImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10300
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152 operator-

152

template} classT ~ inline ImageFieldTyped} T ~ operator- (long doubleA, const
ImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10305

RTSVU WYX[Z]\_^8`aZ]WY\[^[b[^[c Z]d ^feg`hU d SFd S[^gS]^[i Xkj]lYmonkprq8qS[d d Xts u_u]`o`o`Yv i U bVwfx]W w_XVX_j_c d i U b[^_v yfjtzku_{]e_jVy]qkq April 29,2002 264



153 operator*

153

template} classT ~ inline ImageFieldTyped} T ~ operator* (longdoubleA, const
ImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10310
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154 operator+

154

template} classT ~ inline ImageFieldTyped} T ~ operator+ (constLinAlgScalar&
las,constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10315
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155 operator-

155

template} classT ~ inline ImageFieldTyped} T ~ operator- (constLinAlgScalar&
las,constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10320
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156 operator*

156

template} classT ~ inline ImageFieldTyped} T ~ operator* (constLinAlgScalar&
las,constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10325
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157 operator+

157

template} classT ~ inline ImageFieldTyped} T ~ operator+ (constImageField-
Typed} T ~ & A, constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10330
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158 operator-

158

template} classT ~ inline ImageFieldTyped} T ~ operator- (const ImageField-
Typed} T ~ & A, constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10337
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159 operator*

159

template} classT ~ inline ImageFieldTyped} T ~ operator* (const ImageField-
Typed} T ~ & A, constImageFieldTyped} T ~ & B)

In file ../Field/imagefield typed.hh:10344
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160 operatorO�O
160

template} classT ~ std::ostream&operator }�} (std::ostream &s, const Image-

FieldTyped} T ~ &A)

ImageFieldTypedwrite to standard output.

In file ../Field/imagefield typed.hh:10351

ImageFieldTypedwrite to standardoutput.
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161 operatorP�P
161

template} classT ~ std::istream&operator ~�~ (std::istream &s, ImageField-

Typed} T ~ &A)

ImageFieldTypedreadfromstandard input.

In file ../Field/imagefield typed.hh:10355

ImageFieldTypedreadfrom standardinput.
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162 ImageFieldAlgorithms

162

class ImageFieldAlgorithms

Simplealgorithmsappliedto a simplefield

In file ../Field/imagefield algorithms.hh:10368

Public Members

162.1 static methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 274

Simplealgorithmsappliedto a simplefield

162.1

static methods

Names

static ImageField*
new proj x (int imagedatatype, constImageField&img fld,

int lower, int upper, int mode)

static ImageField*
new proj y (int imagedatatype, constImageField&img fld,

int lower, int upper, int mode)

static ImageField*
new proj z (int imagedatatype, constImageField&img fld,

int lower, int upper, int mode)

static ImageField*
new proj x avg (int imagedatatype, constImageField&img fld,

int lower, int upper)

static ImageField*
new proj y avg (int imagedatatype, constImageField&img fld,

int lower, int upper)

static ImageField*
new proj z avg (int imagedatatype, constImageField&img fld,

int lower, int upper)

static ImageField*
new proj x max (int imagedatatype, constImageField&img fld,

int lower, int upper)

static 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&img fld,

constint *lattice box)

static ImageField*
new imbedded(int imagedatatype, constImageField&img fld,

constint *lattice box, doublebackground)

static ImageField*
new diffused (int imagedatatype, constImageField&img fld,

doublediff coef, int num iters)
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163 FieldInterpolHelper

163

class FieldInter polHelper

helpermethodsfor interpolationalgorithms

In file ../Field/field interpol algorithms.hh:10481

Public Members
163.4 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 276

ProtectedMembers
163.1 copy and assignmenthelper methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 276

163.2 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277

163.3 initialization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277

helpermethodsfor interpolationalgorithms

Author: Alan LouisScheinine
Version: � -'�I>É��������� �"	��������%�� ���
$�����+��1 = &�Da1�1��h� 4�DM4+2���2�2�����2��%��2������>h����>T��3�������	 ;�� � �

163.4

usualmethods

Names
FieldInter polHelper () defaultconstructor

163.1

copyand assignmenthelper methods

Names
void convert (constFieldInterpolHelper&object in)

Copyof datamembers.

void convert tr ee(constFieldInterpolHelper&object in)
Call convert tree on each parent class then
call convert.
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163 FieldInterpolHelper

163.2

data

Names

StencilMatrix* nvrs

StencilVector rhs

StencilVector coefs

StencilTerms* stencil

163.3

initialization

Names

void set defaults ()
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164 FieldInterpolAlgorithms

164

class FieldInter polAlgorithms

interpolationalgorithmsfor a regular grid

In file ../Field/field interpol algorithms.hh:10568

Public Members
164.1 static methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 278

PrivateMembers
164.2 pri vate static methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279

interpolationalgorithmsfor a regulargrid

Author: Alan LouisScheinine
Version: � -'�I>É��������� �"	��������%�� ���
$�����+��1 = &�Da1�1��h� 4�DM4+2���2�2�����2��%��2������>h����>T��3�������	 ;�� � �

164.1

static methods

Names
static int check template with field (constImageField&fldntrpl,

int dimensionmust be,
constint* lattice site, int extent)

static ImageField*
new extend by two (int imagedatatype, constImageField&fldntrpl)

static int make stencil rhs (constImageField&fldntrpl, StencilVector ref rhs,
constStencilSites&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&pc,
int debug)

Constructorusinga mappingof a grid. . . . . 279

static int point to voxel (int imagedatatype, constImageField*field pnt,
ImageField*field out, constPrecisionChoice&pc)
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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&pc, int debug)

Constructorusinga mappingof a grid.

In file ../Field/field interpol algorithms.hh:10597

Constructorusinga mappingof a grid.

Thegrid pointsdefinedby- = ��$����%�%&
��6M�"	��!��� = �
	�&���
	I�*�"	��.�����������
������
��	���&�Êo��Ë��¥����������(�%&"�%�%�'�%�����������ÊT��Ë�9
aremappedontofldntrpl.

164.2

pri vatestatic methods

Names

static int extend helper (int imagedatatype, constImageField&fldntrpl,
FieldInterpolHelper*helper, int ix, int iy, int iz,
int cx, int cy, int cz, float *pt intensity)

static int make stencil rhs too (int dimen, constImageField&fld,
StencilVector ref rhs, constStencilSites&sites,
constint* lattice site, bool checkbounds)

static void new by interpol fr ee(ImageField*field extended,
vectorO ImageField*P & all field pnt)

static void new by interpol fr ee(ImageField*field extended,
vectorO ImageField*P & all field pnt,
ImageField*field out)
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165 RegridBrick

165

class RegridBrick

Changestheresolutionof an image.

In file ../Utils/regrid brick.hh:10684

Public Members

165.1 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281

165.2 static methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281

ProtectedMembers

165.3 static ImageField*
new brick (int imagedatatype, constImageField&fldin,

constImageBase&grid, constPrecisionChoice&pc,
int debug)

Cannot change both aspectratio and lat-
tice boundssothis methodis not public . . . . 281

Changestheresolutionof animage.��1��(»����%����&���
	���1�����
���
�
	��%���
	�: ������+�����%�%�+��&�>&'���
	����
�Ì�%�%&���&4 44 �4 3� 4� �� 3� �� 3
Basis1 is Taylor expansion.Basis2 areGaussians.Basis9 givesbadresultsandis includedonly for

testing.

Author: Alan LouisScheinine
Version: � -'�I>¥����$����'� �������'ÍED³1�1I�h��4�Dh3���2�2�����2��%����������>M4+�?>M4+3������
	 ;�� ��

RTSVU WYX[Z]\_^8`aZ]WY\[^[b[^[c Z]d ^feg`hU d SFd S[^gS]^[i Xkj]lYmonkprq8qS[d d Xts u_u]`o`o`Yv i U bVwfx]W w_XVX_j_c d i U b[^_v yfjtzku_{]e_jVy]qkq April 29,2002 280



165 RegridBrick

165.1

usualmethods

Names

RegridBrick () defaultconstructor

RegridBrick (constRegridBrick& object in)
copyconstructor

RegridBrick& operator= (constRegridBrick& object in)
assignmentQ RegridBrick () destructor

165.2

static methods

Names

static ImageField*
new brick fr om aspect(int imagedatatype,

constImageField&fldin,
constdouble*aspectratio,
constPrecisionChoice&pc, int debug)

static ImageField*
new brick fr om bounds(int imagedatatype,

constImageField&fldin,
constint* lattice bounds,
constPrecisionChoice&pc, int debug)

165.3

static ImageField*new brick (int imagedatatype, const ImageField& fldin,

const ImageBase&grid, constPrecisionChoice&
pc, int debug)

Cannotchangebothaspectratio andlattice boundssothismethodis notpublic

In file ../Utils/regrid brick.hh:10725

Cannotchangebothaspectratioandlattice boundssothismethodis not public
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166 GridSlice

166

class GridSlice

Makesa two-dimensionalgrid for a sliceof a three-dimensionalgrid.

In file ../Utils/grid slice.hh:10773

Public Members

166.1 usualmethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 282

166.2 methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283

166.3 static methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283

PrivateMembers

166.4 data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283

Makesa two-dimensionalgrid for a sliceof a three-dimensionalgrid.

A copy or assignmentof this classis a shallow copy of acountedpointerof theinternaldatathatis the
extendedfield derivedfrom theoriginal field.

Author: Alan LouisScheinine
Version: � -'�I>¥$����+� &��%������Da1�1I�T��4�Dh����2�2�����2��%��2�´#4+�?>o��3�>h2�´(�����
	 ;�� � �

166.1

usualmethods

Names

GridSlice () defaultconstructor

GridSlice (constImageField&field in)
constructor

GridSlice (constGridSlice& object in)
copyconstructor

GridSlice& operator= (constGridSlice&object in)
assignment

virtual Q GridSlice () destructor
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166 GridSlice

166.2

methods

Names

void setSource(constImageField&field in)

ImageField* newImageField(constdouble*position, constdouble*xdir,
constdouble*ydir, constImageBase&grid,
doublethickness,int precisionlevel,
constPrecisionChoice&pc, int debug)const

166.3

static methods

Names

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

166.4

data

Names

int image data type

ObjVarO ImageFieldP
field extended
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167

Documentation

Names

167.1 Basicnumbers and numerical vectors. . . . . . . . . . . . . . . . . . . . . . . . . . . . 284

167.2 Stencils. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286

167.1

Basicnumbersand numerical vectors.

LimitRange The classtemplateO classT P classLimitRange( Î 4, page 14) is usedfor the conversion
betweenprimitive numericaltypes. The role is similar to a static cast. Sinceit operateson one
numberat a time, the conversionis not efficient. Nonetheless,the classmay be useful for type
conversionof fieldsbetweendifferentstepsof processingwhile avoiding compilerwarnings.Here
aresomeexamplesof thefunctions&+���������0�.�%� = �+�%�
����	�$���6M�"1%���(&�9��&+���������0�.�%� = �+�%�
����	�$���6h��	�&��"$�	����(�"	���&�9��&+���������0�.�%� = �+�%�
����	�$���68��
���%����&�9��
Theprimitive numericaltypesthat canbeusedfor the functionparameteror returnvaluearechar,
signedchar, unsignedchar, short,unsignedshort,int, unsignedint, long, unsignedlong, float,double
andlong double.

TNTVect TheclasstemplateO classT P classTNTVect( Î 40,page66) inheritsfrom theTNT classVec-
tor O T P . A few morefunctionshave beenaddedandsomefunctionshave beenchangedto increase
efficiency. This is a vectorfor primitive numericaltypesratherthana vectorof an arbitraryclass.
Note that the sizedoesnot changewhenallocationis donebeyond the rangeof the internalarray.
Suchanassignmentis anerror. Thesizeis setwhentheclassis constructedor by usingnewsize(int).

cast to self type The global function templateO class T, class U P T& cast to self type(U& in) (in
namespaceCastToSelfType ( Î 2, page 12)) is not specificallyrelatedto numbers,but it is men-
tionedherebecauseit is usedin the classNumber( Î 5, page 15). In general,this classis used
whenevera baseclassis usedto generalizeanalgorithmusingvirtual functionsthat is actuallyim-
plementedusingderivedclasses.

Thoughnotspecificallyrelatedto numbers,thisfunctionhasbeenmotivatedby theuseof overloaded
arithmeticoperators,asdescribedfor theclassNumber( Î 5, page15).

Number The classNumber( Î 5, page 15) representsonenumberwithout specifyingthe type. It can
be useful in numericalalgorithmsin which the programdeveloperdoesnot want usetemplating
to generalizethe algorithm. The actualnumberis not storedin this classbut in the derived class
NumberTyped( Î 11,page24). In atypicalapplication,apointerto abaseclassis actuallyapointer
to a derivedclass.

Thisclassdefinesthevirtual functions
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���+�����%������� = �%����¢�	%�
Ï���� = �%���?6M9!�

	�&'����+�����%������� = �%����¢(����
	%�µ6B9��

	�&+�
Thoughthereturntypeis declaredto beNumber* , thepointersactuallypointto aderivedtypethatis
thesameastheobjectonwhichthefunctionsarecalled.newNumber()createsadefault instantation
whereasclone()assignsthesamevalueastheobjectonwhichthefunctionis called.Theassignment
operator���+�����%������� = ��������
�%�
���������À�6M�

	�&'�0��� = �%�
����
�%¾����'�%�%�"	�9
is alsovirtual soderivedtypescancopy all members.

This classhasa protecteddatamemberNumber* rep which is non-zeroif the mostderivedclass
of the instantationis actuallythebaseclass,in which case,rep shouldpoint to a derivedtype. Due
to theoverhead,this classis not practicalfor fieldsof numbers.Nevertheless,it canbevery useful
whengroupsof algorithms,implementedin termsof virtual functionsthatdonotneedto specifythe
numericaltypeof theunderlyingfield, occasionallyneedto referto anumberwithoutspecifyingthe
type.

Themotivationfor theparticularstructureof this classis thefollowing. Somearithmeticoperations
needto returna valueby copying, suchasoperationsthat generatea temporaryvariable. Unlike
returningby pointeror reference,copying a baseclassmeanslosing the informationof thederived
class.Thesolutionis to haveapointerin thebaseclassthatis non-zeroif themostderivedclassof a
pointer(or reference)is actuallythebaseclass.Thepointerheldin thebaseclasshasthetypeof the
baseclassbut is actuallya pointerto aderivedclass.

In other words, a baseclassdoesnot definethe implementationsof variousvirtual functions,a
derivedclassis needed.In thecasethat thebaseclassmustbecopied,thebaseclasshasa pointer
to a derivedclass(declaredastypeNumber* but alwayspointingto a derivedclass).For all virtual
functions,thebaseclasscallsthesamefunctionon its pointerto a derivedclass.

This classalsoserversasan interfaceto LimitRange( Î 4, page 14). The virtual functionstype
getNumbertypename() aredefinedfor almostevery possiblenumericaltype. To be morespecific,
below aresomeexamplesof thedefinitions.���+�����%����&��+$�	����#�+1%����$��
����� = �����%��&��"$�	%�������+1��
�?6M9��

	�&'����+�����%���0��	�&��"$�	%���#&+1�����($�������� = �%�
�%����	�&��+$�	�������&+1������6B9��

	�&'����+�����%����&��+$�	����.�"	���$�������� = �%�����%�"	��?6M90��
	�&'����+�����%���!��
���%����$�������� = �%��������
���%����6M9��
�	�&'�
Independentof theunderlyingtypeof Number, theusercanhavethevalueasany arbitrarytype.

It is alsopossibleto setthenumberfrom any type. Dueto functionoverloadingof parameters,the
functionnameis simply setNumber. A few exampleswill begivento clarify theidea.���+�����%��������'�.&
�
����� = �����?6M&��"$�	%�����+1%�
����9���+�����%��������'�.&
�
����� = �����?6h��	�&��+$�	%�
��&+1%�������9���+�����%��������'�.&
�
����� = �����?6M&��"$�	%���(�"	�����9���+�����%��������'�.&
�
����� = �����?68����������¶��9
Therearealsotemplatedglobalfunctions(in namespaceGetNumber( Î 10,page23))��� = �����
��� O �����%&�&0� P � $�������� = �%���?6M��
	�&'�0��� = �%������	A9��
for use inside templated classes. For example, a templated function can use the func-
tion GetNumber::getNumber O T P (n) and does not need to be as specific as, for example,
n.getNumber unsignedshort().
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NumberTyped Theclasstemplate O classT P classNumberTyped( Î 11,page24) inheritsfrom Number
( Î 5, page15)andimplementsthevirtual functionsof Number( Î 5, page15). Thisclasscontains
oneprotecteddatamember:T value. It implementsall of thevirtual functionsof Number( Î 5,
page15),usingLimitRange( Î 4, page14) whennumericconversionsarenecessary.

167.2

Stencils.

StencilParams TheclassStencilParams( Î 88,page147)holdsthemostbasicinformationabouta sten-
cil, whetherthestencilhastwo or threespatialdimensionsandnumberof sites,but doesnot contain
an actualstencil as a datamember. The constructoris StencilParams(int tag in) wherethe tag
is either3, 5, 9, 13, 21, 25, 27, 33 or 57. Thesetag valuesarealso the numberof sitesfor the
stencils,thefirst two areone-dimensional,thesecondthreearetwo-dimesionalandthelastthreeare
three-dimensional.Thefunctionsint getTag(), int getSize()andint getDimension()returnthebasic
information.

StencilSitesTag TheclassStencilSitesTag( Î 87,page145)containsoneintegerthatspecifiesthestencil
configuration.A classis usedratherthanjust usingan integer in orderto avoid confusionwith the
tagthatspecifiesthepolynomialterms.

StencilSites The classStencilSites( Î 85, page 130) inherits from StencilParamsandcontainslists of
stencilsites. The centerpoint of the stencilsaregiven indices(0, 0, 0) in threedimensions.The
oneand two dimensionalstencilsare also centeredat zero. The public membersstencil sitesx,
stencil sitesy, andstencil sitesz arearrayclassesindexedby thestencilsite.Thesizeof thearrays
correspondto thetagusedin theconstructorStencilSites(inttag in). Thoughpublic,thesearraysare
of typeReadOnlyNumArray O signedchar P andcannotbechangedonceanobjectis instantiated.

ArbitrarySites TheclassArbitrarySites( Î 86, page 137) containslists of sites. The datamembersin-
clude the numberof dimensions(1, 2 or 3) and the numberof sites. The public arraysof type
ReadOnlyNumArray O doubleP containthe dimensionsof the sites. Note that the arraysof class
StencilSiteshave valuesthat aregrid indiceswhereasthe arraysof this classarereal-valuedposi-
tions.Thefunctionsint getSize()andint getDimension()returnthecorrespondinginformation.The
constructors¡����A�+��������:����"���%&�6g�"	��(&��'�����%�"	I��

	�&+� ��
��������¢(&'���
	����
����&��"���%&�� ��� ��

	�&+� ��
��������¢(&'���
	����
����&��"���%&��
:�:�9¡����A�+��������:����"���%&�6g�"	��(&��'�����%�"	I��

	�&+� ��
��������¢(&'���
	����
����&��"���%&�� ��� ��

	�&+� ��
��������¢(&'���
	����
����&��"���%&��
:�:���

	�&+� ��
��������¢(&'���
	����
����&��"���%&�������9¡����A�+��������:����"���%&�6F�

	�&+����������)�	%�
:���� = ¡�������: O ������%��� P �(&'���
	����
����&��+���%&�� ��� ��

	�&+����������)�	%�
:���� = ¡�������: O ������%��� P �(&'���
	����
����&��+���%&���:�:�9¡����A�+��������:����"���%&�6F�

	�&+����������)�	%�
:���� = ¡�������: O ������%��� P �(&'���
	����
����&��+���%&�� ��� ��

	�&+����������)�	%�
:���� = ¡�������: O ������%��� P �(&'���
	����
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have argument parametersthat are either arrays of double or the class ReadOnlyNumAr-
ray O doubleP .

StencilVector ThetypedefStencilVector( Î 94, page 173)definestheclassTNTVectO doubleP It hasa
general-purposerole asa vectorthatcanhold coefficientsor theresultof vector-matrix multiplica-
tion.

StencilTerms Let us considerthe valueof a scalarfield to be a polynomial function of position. The
polynomialhasfixed coefficentsof termssuchasx , x2 , xy2 , etc. For sucha Taylor expansion,
the classStencilTerms( Î 91, page 156) generatesa vectorcontainingthe polynomialtermsfor a
givenpoint ª x Ð yÐ z« usingthefunctionvoid make point terms(constdouble*location) andplacing
theresultin thepublicarrayTNTVectO doubleP terms. Thefunctionvoid make ntgrl terms(const
double*box) averagesthetermsoverarectangleor right parallelpiped,placingtheresultin thesame
array. This latterfunctionconvertstheunderlyingfunctioninto anoutputthatmightbesimilar to the
outputfrom an actualscanin which the intensityis anaverageover a certainareaor volume. The
function void make gradient terms(constdouble *location) computesthe termsof the gradient
andputstheresultsin thearraysTNTVectO doubleP xterms,yterms,zterms.

In addition, the classStencilTerms( Î 91, page 156) can be constructedso as to useGaussian
weights(approximatedby bsplines)ratherthanTaylorexpansionterms.

TheTaylor expansionhasbeendefinefor the following numberof terms: 3, 5, 9, 13, 27 or 33. If
instead,Gaussianweightsareusedfor the basisfunctions,the numberof terms(which equalsthe
numberof stencilsites)canbeany of thefollowing: 3, 5, 9, 13,21,25,27,33 or 57.

StencilMatrix TheclassStencilMatrix( Î 92,page164)constructsamatrixof stencilterms(polynomial
terms)basedon thetaggivento theconstructorStencilMatrix(int tag in). Thevalueof thefield at
eachpoint is not usedin this class,thoughtheclassdoesusethe‘aspect’variableof ImageBase( Î
103,page 182) to convert x,y,z indicesto relative positionsin space.Thepolynomialtermsof the
matrixaregeneratedby�B	������
����� = ������� � 6M�

	�&+����
���%���#¢+�%%&��"����
	I��

	�&'��- = ��$��
�%�%&
��¢��������
�?��"	����������%��� = �����9
The matrix containspolynomial termsusingabsolutepositionsratherthan relative positions,the
conversionis doneby passingasaparameterathreecomponentarraythatgivestheabsoluteposition
of thecenterof thestencil.Thefield is usedonly for thelatticespacing.Theparametervalue mode
canhavevaluePOINT VALUE MODE or BOX VALUE MODE. Thelattervalueindicatesthatthe
stenciltermscorrespondto field valuesaveragedoverabox. Thefunction�B	�������Í������"	�������&
��6B9
takestheinverseof thematrix. Thefunction�B	���$��
	%����������¼��
�������
�%-B	�������&��µ6g�

	�&'��- = ��$��
�%�%&
��¢������������
����"	�� �������%��� = �����9
bothfills thematrix andtakestheinverse,with thecenterof thestencilassignedposition(0,0,0).

Multiplication betweenthis matrixandavectorof coefficientsis donewith thefollowing methods.����'� = �����
���%��� = ���
�?68�����
	����
�������'����%�����	�&'���
�����(&+���
	����������
�����&��%�"	�������
	����
�
���%�+����%�
�����(&'���
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ArbitraryMatrix TheclassArbitraryMatrix ( Î 93,page168)constructsamatrix of stencilterms(poly-
nomial terms)basedon arbitrarypositions.The field valuesarenot usedin this class,thoughit is
assumedthatthefor eachpoint thereis a correspondingfield value.

Thepositionsin spaceandtheform of thepolynomialarespecifiedin theconstructor. Theform of
thepolynomialusesthesametagasthestenciltag, thoughstencilpositionsarenot relevant to this
class.Thereasonwhy thestenciltaghasmeaningfor this classis thateachtagalsocorrespondsto
a specificform of polynomial.Theinput of thepositionscanbeeithera simplearrayof doublesor
canbeobtainedfrom variousclassesthatcancontainanarray, asshown below.¡����A�+��������:�/��
����� � 6Y¡������"��������:��%�"���%&"�!
�%¾��%�+�%�%�"	I��"	������
$%�%�"	A9¡����A�+��������:�/��
����� � 6B�"	���	�� = ��&��+���%&��%�"	���

	�&'����
���%���%¢(&'����	����
����&��+���%&
� ��� ��

	�&'����
���%���%¢(&'����	����
����&��+���%&
�
:�:���"	������
$%�%�"	A9¡����A�+��������:�/��
����� � 6B�"	���	�� = ��&��+���%&��%�"	���

	�&'����
���%���%¢(&'����	����
����&��+���%&
� ��� ��

	�&'����
���%���%¢(&'����	����
����&��+���%&
�
:�:���

	�&'����
���%���%¢(&'����	����
����&��+���%&
�����?��"	������
$%�%�"	A9¡����A�+��������:�/��
����� � 6M�
�	�&+�0��������)�	��
:���� = ¡�������: O ��
�����
� P �(&'����	����
����&��+���%&
� ��� ��

	�&'�(��������)�	��
:���� = ¡�������: O ��
�����
� P �(&'����	����
����&��+���%&
�
:�:���"	������
$%�%�"	A9¡����A�+��������:�/��
����� � 6M�
�	�&+�0��������)�	��
:���� = ¡�������: O ��
�����
� P �(&'����	����
����&��+���%&
� ��� ��

	�&'�(��������)�	��
:���� = ¡�������: O ��
�����
� P �(&'����	����
����&��+���%&
�
:�:���

	�&'�(��������)�	��
:���� = ¡�������: O ��
�����
� P �(&'����	����
����&��+���%&
�����?��"	������
$%�%�"	A9¡����A�+��������:�/��
����� � 6M�
�	�&+�0���������%�'� O ��
������� P �(&'���
	����
����&��"���%&�� ��� ��

	�&'�(���������%�'� O ��
������� P �(&'���
	����
����&��"���%&��
:�:���"	������
$%�%�"	A9¡����A�+��������:�/��
����� � 6M�
�	�&+�0���������%�'� O ��
������� P �(&'���
	����
����&��"���%&�� ��� ��

	�&'�(���������%�'� O ��
������� P �(&'���
	����
����&��"���%&��
:�:���

	�&'�(���������%�'� O ��
������� P �(&'���
	����
����&��"���%&������?��"	������
$%�%�"	A9
Thepolynomialtermsof thematrixaregeneratedby�B	������
����� = ������� � 6B9
It is assumedthattherearemorepointsthanpolynomialterms.For this overdeterminedsystem,the
calculationof polynomialcoefficientsusesthesquarematrix of sizeequalto thenumberof terms.
Thismatrix is calculatedby eitherof thefollowing functions.�
���
	������
/�������� �¶= ��Í���-"	�	%������Ñ
�%�������µ6B9��

	�&+�����'� = ��Í���-"	�	%�
����Ñ��%�
������6Y������	����
�
/�������� � �0� = ��9���
	�&'�
The former returnsa copy of a StencilMatrixwhereasthe latter usesa StencilMatrixalreadyallo-
cated.Thesecondmethodshouldbemoreefficient.

TheclassesStencilMatrixandArbitraryMatrix aresimilar sincethey bothcontaina matrix indexed
by sitesandby polynomial terms. However, the two classesareconstructeddifferently. It canbe
usefulto list thesedifferencesbecausethey have an impacton variousalgorithmsbeyondthosein
the classesnot only StencilMatrix and ArbitraryMatrix. StencilMatrix inherits from StencilSites
whereasArbitraryMatrix inheritsfrom ArbitrarySites.With regardto thesites,theformer refersto
fixedpositionswhereasthelatterusesarbitrarypositionsin space.

StencilSiteshasa tag
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StencilSitesdoesnot have a specificxyz positions,xyz positionsaregeneratedwhenStencilMatrix
is generatedfrom position (an offset) andfield- P getAspectArray().Moreover the site indicesare
generatedby simply giving a tagvalue.

For ArbitrarySites,thexyz positionsmustbegiven.On theotherhand,whengeneratingthematrix,
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Therealsoexist corresponding‘get’ functions.

Constantpointersto thesizeandshapearraysareavailableusingthefunctions�
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findsthelatticesitesnearestagivenpoint. Theinputparametercoord usesthesameunit of measure
asthe aspectvariableof the lattice. The positionis measuredfrom onecornerof the lattice. The
output parameterlattice site gives the lattice index and the output parameterlocation gives the
distancefrom the centerof the pixel or voxel that correspondsto the lattice index. The function
returns1 if thepoint is insidethelattice,zerootherwise.

Thefunction���������"	����%�"	������
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is the sameas the previously definedfunction of the samename,except that the input variable
field posdefinesthezeroof thecoordinatesystem:loweredge,middle,or upperedge.For example
f ield pos ¬ ªh¯ 1 Ð ¯ 1 Ð ¯ 1« correspondsto the default valueof the previously definedfunction and
f ield pos ¬ ª 0 Ð 0 Ð 0« correspondsto the centerof the lattice. The function returns1 if the point is
insidethelattice,zerootherwise.

Thisclassdefinesconstantssuchas&+���������(��
	�&'���"	��Ò- = ��$��
�%��&
��>�>F-"/�¡�Ó ; ����¡���¡%����Ô�» ; ��-+����À §��
thatareusedby derivedclassesto definethetypeof thefield.

toDataType ThegobalfunctionstoDataTypein thenamespaceBasicDataTypereturnanintegerconstant
thatgivesthetypeof a field. Thefunction��� = �����
��� O �����%&�&¶5 P �"	��(�%�%&����'����������:��%�?>�>o��
���
������:�����6M9
is usefulasa memberof templatedfields.Thefunction�B	��(�%�%&����+����������:��%��>�>a����������
��:��%��6F�
�	�&+���+1%����¢0��:��%���%�B	A9
returnsafield typebasedon a characterstringthatnamesthetype.
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