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.

2.1
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.
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 1.

Real 4  1.5 e- 45

 3.4 e 38

. -

. .  « -

».

Integer 2  -32768

 32767

. -

 « ».

Long 4  -2147483648

 2147483647

. -

 « ».

RealArray 4*N .

PRealArray 4 -

. .

IntegerArray 2*N .

PIntegerArray 4 -

. .

LongArray 4*N .

PLongArray 4 -

. .

Logic 1 True, False .  « ».

LogicArray N .

PLogicArray 4 -

. -

.

Color 2 . -

 16  ( ) . .

« ».

FuncType 4 . -

.

String 256 .

PString 4 .

Visual 4 . -

. -

,

.

Pointer 4  ( ).

.

 Integer, Long  Real . -

.

,  « »

. , ,

, .  256 

 255 . .
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 � 1 . .

. -

, -
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. -

 True,  � False.
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, . ,

, . -

-

. .

 Long 

. . 1 ,

.

, , .

.

. .

 FuncType . -

, .

 «Function».

.  Visual ( ) -

. -

,

. ,

.

2.2

. -

 ( ) .

.

03 00 00 00 01 01 01 01 02 02 02 02 03 03 03 03

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

) RealArray

. 1. 

.

) ,  16 

) ,  16 

) ,  10 

) ,  7 
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01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

) LongArray

03 00 00 00 01 01 02 02 03 03

01 02 03 04 05 06 07 08 09 10

) IntegerArray

03 00 00 00 01 02 03
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) LogicArray
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2.2.1  (Color)

. -

, .

 «.» ( ),  «B» ,

-

, -

 «H» -

.  2

( )  Color,

, -

-

.

-

.

-

,

-

( , -

).

2.2.2  (Color)

. 3  Color. -

 Color,  � 

 Color.

.

 Integer. 

. 3.

2.3

.

. , -

, -

. , .

. 4 , .

. 5 .

 2

 ( )  Color

-

0 H0001 1 B.0000.0000.0000.0001

1 H0002 2 B.0000.0000.0000.0010

2 H0004 4 B.0000.0000.0000.0100

3 H0008 8 B.0000.0000.0000.1000

4 H0010 16 B.0000.0000.0001.0000

5 H0020 32 B.0000.0000.0010.0000

6 H0040 64 B.0000.0000.0100.0000

7 H0080 128 B.0000.0000.1000.0000

8 H0100 256 B.0000.0001.0000.0000

9 H0200 512 B.0000.0010.0000.0000

10 H0400 1024 B.0000.0100.0000.0000

11 H0800 2048 B.0000.1000.0000.0000

12 H1000 4096 B.0001.0000.0000.0000

13 H2000 8192 B.0010.0000.0000.0000

14 H4000 16384 B.0100.0000.0000.0000

15 H8000 32768 B.1000.0000.0000.0000

 3

 (Color)

1 CEqual A = B Logic .

2 CIn A And B = A Logic A .

3 CInclude A And B = B Logic .

4 CExclude A And B = 0 Logic A .

5 CIntersect A And B <> 0 Logic .

6 COr A Or B olor .

7 CAnd A And B Color .

8 CXor A Xor B Color

9 CNot Not A Color
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:

1. .

2. , .

3. , . -

: Real, Long, Integer.

4.  (  «/»)  Real, -

.

-

.

( ).

, . , Integer  Color  Real  Long. -

. 6.

:

,

4096*4096=0

 4

, ,

Real Real, Integer, Long . -

 Long 

.

Long Integer, Long  Integer, 

.

. ,

 H0000, -

 HFFFF.

Integer Integer, Long  Long 

.

 5

Real Real, Integer,

Long

Real

Integer Integer, Long Integer

Long Integer, Long Long

Str Real, Integer,

Long

String -

Round Real Long

.

, .

Truncate Real Long -

. -

,

.

LVal String Long

.

RVal String Real

.

StrColor Color String  Color 

. « »

ValColor String Color  Color 

.

Color Integer Color  Color.
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 4096  Integer,  4096*4096=16777216=256*65536 , -

.

Long(4096*4096)=0

 Integer,  Integer. ,

,  Long.

Long(4096)*4096=16777216

,

.

4096.0*4096=1.677722E+7

 Real,  Real. - -

.

, ,  A 

 66 : ;

 3  66.

A[1]= 1.677722E+7

TLong(A[2])= 16777216

TString(A[3])=� �

 6

TReal Real , ,

.

TInteger Integer , ,

.

TLong Long , ,

.

TRealArray RealArray , ,

.

TPRealArray PRealArray , ,

.

TIntegerArray IntegerArray , ,

.

TPIntegerArray PIntegerArray , ,

.

TLongArray LongArray , ,

.

TPLongArray PLongArray , ,

.

TLogic Logic -

.

TLogicArray LogicArray , ,

.

TPLogicArray LogicArray , ,

.

TColor Color , ,

.

TFuncType FuncType , ,

.

TString String 256 , , -

.

TPString PString , ,

.

TVisual Visual , ,

.

TPointer Pointer , ,

.
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,  A, , -

, -

 A[2]  2.350988 -38,  A[5] �  -4.577438 -18. 

,  A[8] (  � �  23 -

 24 , ) -

 « », .

. , ,

.  A 

.  I,J- :

TPRealArray(A[I])^[J]

 TPRealArray, ,  I-

 A ,

 «^» ,  TPRealArray(A[I]) ,

.

,

. ,  C , -

.

, , ,

,

. , , ,

.

2.4

,

. . 7 , -

 (  Integer  Long). . 8 � , . 7

, . . 9 � ,

. . 10 � .

. 3 �  Color.

 7

,

-  1-  2-

1 * Integer Integer Integer

1 * Long Integer Long

1 * Integer Long Long

1 * Long Long Long

1 Div Integer Integer Integer

1 Div Integer Long Long

1 Div Long Integer Long

1 Div Long Long Long

1 Mod Integer Integer Integer

1 Mod Long Integer Long

1 Mod Integer Long Long

1 Mod Long Long Long

2 + Integer Integer Integer

2 + Integer Long Long

2 + Long Integer Long

2 + Long Long Long

2 � Integer Integer Integer

2 � Integer Long Long

2 � Long Integer Long

2 � Long Long Long

3 And Integer Integer Integer

3 And Long Long Long

3 Or Integer Integer Integer
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. -

, , .

. 8  RMod � . -

,

.

, . 3 . 7�10, -

:

^ � . , -

, . -

 Pointer.

@ � . , -

, .

.

 7

,  ( )

-  1-  2-

3 Or Long Long Long

3 Xor Integer Integer Integer

3 Xor Long Long Long

3 Not Integer Integer Integer

3 Not Long Long Long

 8

, . 7 , -

.

-  1-  2-

1 * Real Integer, Real, Long Real

1 / Integer, Real, Long Integer, Real, Long Real

1 RMod Integer, Real, Long Integer, Real, Long Real

2 + Real Integer, Real, Long Real

2 � Real Integer, Real, Long Real

 9

,

.

-  1-  2-

1 > Integer, Real, Long Integer, Real, Long Logic

1 < Integer, Real, Long Integer, Real, Long Logic

1 >= Integer, Real, Long Integer, Real, Long Logic

1 <= Integer, Real, Long Integer, Real, Long Logic

1 = Integer, Real, Long Integer, Real, Long Logic

1 <> Integer, Real, Long Integer, Real, Long Logic

2 And Logic Logic Logic

2 Or Logic Logic Logic

2 Xor Logic Logic Logic -

2 Not Logic Logic Logic

 10

-  1-  2-

1 + String String String  ( ) .
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2.5

.

. , . 11, , -

. . 11 , , -

.

 11

. .

BackInSignals Integer H0005 5

BackOutSignals Integer H0006 6

Back arameters Integer H0007 7

Binary Integer H0001 1

BinaryPrep Integer H0000 0

BynaryCoded Integer H0003 3

CAnd Integer H0007 7  (Color)

Cascad Integer H0002 2

CEqual Integer H0001 1  (Color)

CExclude Integer H0004 4  (Color)

CicleFor Integer H0003 3

CicleUntil Integer H0004 4

CIn Integer H0002 2  (Color)

CInclude Integer H0003 3  (Color)

CIntersect Integer H0005 5  (Color)

CNot Integer H0009 9  (Color)

COr Integer H0006 6  (Color)

CXor Integer H0008 8  (Color)

Element Integer H0000 0

Empty Integer H0000 0

EmptyPrep Integer H0003 3

False Logic H00

FuncPrep Integer H0005 5

InSignalMask Integer H0003 3

InSignals Integer H0000 0

Layer Integer H0001 1

MainVisual Visible

Major Integer H0002 2

mIntegerArray Integer H0002 2

mLogicArray Integer H0001 1

mLongArray Integer H0004 4

ModPrep Integer H0004 4

mRealArray Integer H0004 4

Null Pointer H00000000

Ordered Integer H0002 2

OutSignals Integer H0001 1

Parameters Integer H0002 2

ParamMask Integer H0004 4

PositPrep Integer H0006 6

tbAnswers Integer H0004 4

tbCalcAnswers Integer H0006 6

tbCalcReliability Integer H0007 7

tbColor Integer H0001 1

tbComment Integer H000A 10

tbEstimation Integer H0009 9
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 ( )

. .

tbInput Integer H0002 2

tbPrepared Integer H0003 3

tbReliability Integer H0005 5

tbWeight Integer H0008 8

True Logic HFF 255 (-1)

UnknownLong Integer H0000 0

UnknownReal Real 1E
-40

UnOrdered Integer H0001 1

UserType Integer HFFFF -1 , .

, .11,

. . :

True � .

False � .

Null � .

.

2.6

. , ,

. . -

.

. , ,

, , -

.

.

-

.  ( -

) Turbo Vision ,  Windows .

-

, .

2.6.1

. -

 � , -

.

. -

 MainVisual. -

 MainVisual. , , -

, -

.

-

 Visible.  �  Visible

-

.

, ,

.

 Visible. -

,  Null.

2.6.2

.

, .

 Refresh,  Visible . -
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.

2.6.3

: Window ( ).

:

BeginX, BeginY � .

SizeX, SizeY � .

ScrollX, ScrollY � , -

. ,

, -

.

Text � .

.  Window 

,  Dialog.  Refresh,  Window -

, , ,

.

 (  Insert, .)

,  MainVisible. ,

 Delete, . -

 Erase, . -

, .

: Dialog ( ).

:

BeginX, BeginY � .

SizeX, SizeY � .

ScrollX, ScrollY � ,

. , -

,

.

Text � .

.  Dialog 

. , ,

. . ,

.

. .  Refresh,  Dialog -

, , ,

.

 (  Insert, .) -

 MainVisible. .

 MainVisible , . -

- , -

. ,  Delete, 

.  Erase, 

. ,

.

: Label ( ).

:

BeginX, BeginY � .

SizeX, SizeY � .

Text � .

.  Label -

. . , -

. -

, -

.  Link,

, , -
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. .

 Link , .

,  Insert, -

.

 Erase, .

: StringVisible ( ).

:

BeginX, BeginY � .

SizeX, SizeY � .

Size � .

.  StringVisible 

.  String. -

 Data 

. , . -

 Link, 

, .

,  Insert, 

. -

 Erase, .  Size 

.

: RealVisible (LongVisible) ( ).

:

BeginX, BeginY � .

SizeX, SizeY � .

Min, Max � .

Size � .

.  RealVisible  LongVisible 

, . -

 (Real  Long) .

 Data 

. , .

 Link, 

, .

,  Insert, -

. -

 Erase, .

: RadioButtons ( ).

:

BeginX, BeginY � .

SizeX, SizeY � .

.  RadioButtons ,

 ( ,  � ).

 RadioButtons , .

RadioButtons, ,  AddItem, 

RadioButtons .

 RadioButtons  Long -

.  Data 

RadioButtons .

RadioButtons , , :

, . .

 32 .  ( ).

,  RadioButtons .

RadioButtons  Link, , -

 RadioButtons.  RadioButtons , -

 Insert, 
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RadioButtons .  RadioButtons 

 Erase,  RadioButtons .

: CheckBoxes ( ).

:

BeginX, BeginY � .

SizeX, SizeY � .

.  CheckBoxes ,

.

 RadioButtons.  CheckBoxes, ,

 AddItem,  CheckBoxes 

.  CheckBoxes  Long 

.

 Data  CheckBoxes 

.  CheckBoxes , , -

: , ,  �

,  � . .

, . ,

CheckBoxes .  CheckBoxes 

 Link, ,

CheckBoxes. ,  Insert, 

 CheckBoxes -

.  CheckBoxes  Erase, 

CheckBoxes .

: Button( ).

:

BeginX, BeginY � .

SizeX, SizeY � .

Macro � , .

, . -

«Function».

. , -

, .

. -

,  Insert, 

.  Erase, 

.

2.6.4

.

. -

. , ,

 ( , ).

AddItem

Function AddItem( Elem : Visible; Text : String ) : Logic;

:

Elem �  CheckBoxes  RadioButtons.

Text � .

:

 (  RadioButtons) 

 (CheckBoxes) , . -

 CheckBoxes  RadioButtons, 

(False). 

 (True).  (False).
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Button

Function Button( BeginX, BeginY, SizeX, SizeY : Long; Macro : PString ) : Visible;

:

BeginX, BeginY � .

SizeX, SizeY � .

Macro � , .

:

 Button. ,

 ( , , ,

). ,

 Null.

CheckBoxes

Function CheckBoxes( BeginX, BeginY, SizeX, SizeY : Long ) : Visible;

:

BeginX, BeginY � .

SizeX, SizeY � .

:

 CheckBoxes -

.  AddItem. 

,  ( , ,

, ). ,

 Null.

Data

Function Data( Element : Visible; Var Datum ) : Logic;

:

Element � , .

Datum � .

:

 (Element)  Datum. 

Element ,  (False). 

(True). , . -

,

 ( . . « »). , -

, .

Delete

Function Delete( Owner, Element : Visible) : Logic;

:

Owner � , .

Element � .

:

 (Element)  (Owner). 

Owner ,  Element, -

 (False). -

 (True). , , . ,

,  « », ,

.

Dialog

Function Dialog( BeginX, BeginY, SizeX, SizeY, ScrollX, ScrollY : Long; Text : String ) : Visible;

:

BeginX, BeginY � .

SizeX, SizeY � .

ScrollX, ScrollY � , -

. ,
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, -

.

Text � .

:

. ,

 ( , , ,

). ,

 Null. .

Erase

Function Erase( Element : Visible ) : Logic;

:

Element � .

:

 (Element).  Element -

, ,  Element

. ,  (True).

 �  (False).  ( -

), -

.

Insert

Function Insert( Owner, Element : Visible) : Logic;

:

Owner � , .

Element � .

:

 (Element)  (Owner).  Owner

,  Element ,

 (False). , ,  Owner  MainVisible, 

Element .  Owner -

 (True).  MainVisible -

, , , .

Label

Function Label( BeginX, BeginY, SizeX, SizeY : Long; Text : String ) : Visible;

:

BeginX, BeginY � .

SizeX, SizeY � .

Text � .

:

 Label. , -

 ( , , ,

). ,

 Null.

Link

Function Link( Element, Labels : Visible) : Logic;

:

Owner � , .

Element �  � .

:

 Labels  Element. 

 Labels ,  (False). 

 (True).

LongVisible

Function LongVisible( BeginX, BeginY, SizeX, SizeY, Min, Max, Size: Long ) : Visible;

:
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BeginX, BeginY � .

SizeX, SizeY � .

Min, Max � .

Size � .

:

 LongVisible -

 Long. ,  (

, , , ).

,  Null.

RadioButtons

Function RadioButtons( BeginX, BeginY, SizeX, SizeY : Long ) : Visible;

:

BeginX, BeginY � .

SizeX, SizeY � .

:

 RadioButtons .

 AddItem. ,

 ( , , ,

). ,

 Null.

RealVisible

Function RealVisible ( BeginX, BeginY, SizeX, SizeY : Long; Min, Max : Real; Size: Long ) : Visible;

:

BeginX, BeginY � .

SizeX, SizeY � .

Min, Max � .

Size � .

:

 RealVisible -

 Real. ,  (

, , , ).

,  Null.

Refresh

Function Refresh( Element : Visible ) : Logic;

:

Element � .

:

 Element . -

,  (True). 

(False).

StringVisible

Function StringVisible ( BeginX, BeginY, SizeX, SizeY, Size: Long ) : Visible;

:

BeginX, BeginY � .

SizeX, SizeY � .

Size � .

:

 StringVisible -

. ,  ( -

, , , ). -

,  Null.

Window

Function Window( BeginX, BeginY, SizeX, SizeY, ScrollX, ScrollY : Long; Text : String ) : Visible;

:
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BeginX, BeginY � .

SizeX, SizeY � .

ScrollX, ScrollY � , -

. ,

, -

.

Text � .

:

. , -

 ( , , ,

). ,

 Null. .

2.7

,

.

Function SubStr( S : String; Origin, Leng : Integer ) : String;

S � , .

Origin �  S

Leng � .

 S ,  Origin  Leng .

 Origin, .  Origin -

,  Origin+Leng ,  S  Origin 

 S.

Function Pos( S1, S2 : String ) : Integer

S1 � ,  S2.

S2 � , .

 Pos  S1, ,  S1

 S2.  S2  S1, 

.

Function Len( S : String ) : Integer

S � , .

 Len  ( )  S

2.8

. 12 , -

. , , . 1; -

, . 3, 7, 8, 9, 10;  ( . 5) -

 ( . 6); , . 11; -

,  « »; -

, .13; ,  « -

»  « ».

2.8.1

 ( -

, ). ,

 ( ) , ,

,

.
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2.8.2

, , -

. ,

. ,

:

1. .

2.

,

, -

.

.

,

.

: A

B, A,

B, A.

2.8.3

. :

� < > �  � ;

 12.

, .

Begin , .

By . .

Do .

Else . , ,

.

End .

For .

Function .

Global .

GoTo .

If .

Include , .

Label

Name .

SetParameters .

Static .

Then , , , -

.

To . .

Var .

While .

 13

,

Sin Cos

Tan Atan

Sh Ch

Th Lg

Ln Exp

Sqrt Sqr

Abs Sign  (0 � )
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� �  � , ;

� �  � ;

� [ ] �  � , -

;

� { 1 � 2 � 3}�  � -

� .

.

, , -

, .

:

< > ::= < > [< >]

< > ::= {a � b � c � d � e � f � g � h � i � j � k � l � m � n � o � p � q � r � s � t � u � v � w � x � y � z

� A � B � C � D � E � F � G � H � I � J � K � L � M � N � O � P � Q � R � S � T � U � V � W � X

� Y � Z}

< > ::= {< > � < > � _ } [< >]

< > ::= {0 � 1 � 2 � 3 � 4 � 5 � 6 � 7 � 8 � 9}

< > ::= {< > � < >}

< > ::= [�] < >

< > ::= < > [< >]

< > ::= < >[.< >][e< >]

< > ::= {<  Integer> � < 

 Long> � < >}

< > ::= H < > < > < -

> < >

< > ::= {0 � 1 � 2 � 3 � 4 � 5 � 6 � 7 � 8 � 9 � A � B � C � D � E � F }

< > ::= �< >�

< > ::= {True � False}

< > �  ANSI. 

. -

, .

< > ::= {Long � Real � Integer � Color � Logic � String � PRealArray � PIntegerArray �
PLongArray � PLogicArray � PString � Visual � Pointer � FuncType}

< > ::= { RealArray � IntegerArray � LongArray � LogicArray}

< > � .

:

< > ::= < > [; < >]

< > ::= < > : < >

< > ::= < > [,< >]

< > ::= < >

< > � :

,

- ,

- .

:

< > ::= Var < >

< > ::= < > < >; [<

>]

< > ::= < > [, < >]

< > ::= < >

< > ::= {< > � < >[< >]}

< > � :

,

,

.
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 ( -

):

< > ::= Global < >

, , -

.

, , - .

.

.

, .

< > ::= Static < >

< > ::= < >; [< -

>]

< > ::= < > < > [Name < -

>] [Default < >]

< > ::= < >

< > ::= <  < >>

< > ::= < > [< >]

< > ::= < > < > < > <

>

< > ::= Function < >[(< >)] : <

>;

< > ::= Label < >;

< > ::= < > [, < >]

< > ::= < >

< > ::= Begin < > End;

< > ::= [< >:] < > [; < >]

< > ::= {< > � < > � < > � <

> � < >}

< > ::= < > = < >

< > ::= If < > Then < > [Else < >]

< > ::= { <  For> � <  While> }

<  For> ::= For < > = < > To < >

[By < >] Do < >

<  While> ::= While < > Do < >

< > ::= GoTo < >

< > ::= Begin < > End

< > � , .

< > � ,

, .

, -

.

:

< > ::= { < Long> � < Real> � < Integer> �
< Color> � < Logic> � < String> � <

Pointer>}

< > ::= { < Long> � < Integer>}

< > ::= [< >] < > [<

> < >]

< Long> ::= {+ � � � * � Div � Mod � And � Or � Xor}

< Real>::= {+ � � � * � / � RMod }

< Integer> ::= {+ � � � * � Div � Mod � And � Or � Xor}

< Color> ::= {COr � CAnd � CXor}
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< Logic> ::= {And � Or � Xor}

< String> ::= +

< Long> ::= { � � Not }

< Real>::= �

< Integer> ::= { � � Not }

< Color> ::= CNot

< Logic> ::= Not

< Logic> ::= ::= {< > � < Logic> � (<

Logic>) � < Logic> � < Logic> � < Logic> � < -

Logic>}

< Long, Integer, Real> ::= (<  Long, Integer, Real> {> � < � >=

� <= � = � <>} <  Long, Integer, Real> )

<  Color> ::= (< Color> {CEqual � CIn � CInclude � CExclude �
CIntersect} < Color> )

< String> ::= (<  String> {= � <>} <  String> )

< > ::= {< > � (< >) � < > �
< > � < > � < >}

< > ::= < > [(< >)]

< > ::= < > [,< >]

< > � < > -

, .

< > ::= { < Long> � < Real> � <

Integer>}

 ( ) -

. , -

. -

,

. ,

, , .

< > ::= < >

[[[< >:] < > [..< > [:< >] ]]] SetParameters

< >

< > ::= < >

< > ::= < Long>

< > ::= < Long>

< > ::= < Long>

< > ::= < > [,< >]

< > ::= < >

< > ::= [< >] <

> [< > < >]

<  > ::= {<  > � < > �
< > � (<  > � < > � <

>)>

:

, :

 � .

 � , , , .

� , , , .

< > �  Signals, Parameters, Data, InSignals, OutSignals.

< , , , < >> ::=

Connections < >

< > ::= < > [;<

>]

< > ::= < > <=> {< -

> � < >}
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< > ::= < > [;< >]

< > ::= { For < > = < > To <

> [Step < >] Do < > End � < >}

< > ::= < >

< > ::= < >[; < >]

< > ::= < >[[< >]].< > [[<

>]]

< > ::= {< Long> � [+:]< > [..<

> [:< >]]}

< > {< Long> � [+:]< > [..< -

> [:< >]]}

< > ::= < > [; < >]

< > ::= { For < > = < > To <

> [Step < >] Do < > End � < > }

< > ::= < >[; < >]

< > ::= < > [[< >]]

2.8.4

. -

 ( ) , . -

. -

 ( ).

2.8.5

, .

.

, , ,

,

.

, .

. -

. -

.  (

 Var  Static) -

, .

, ,  Var . -

 ( . -

). -

.

 Error . -

 ErrorManager. -

.  Error  GetError, -

.

2.8.6

,  �=�. -

. ,

, -

. -

.

.

. ,

.  � ,  If -

. -

 Then  ( )  Else  ( ).  (Else) . -

.

,  Begin End.

 For :

For _ = _ To _  [By ] Do < >
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.

_ _ .

, . -

, . ,

. .

_ , -

_ . 14.

 While. , .

. -

, .

2.8.7

 Connections. -

 Connections .

,  «<=>« -

 ( ) .

 ( )  ( ), -

 «;».  ( ) .

 ( ) ,  ( ) . -

 ( )

 ( ), , ,  c

,  «:». , . -

.  (

[2..1:1]), . -

,

. :

, , . . -

 (

. .). , -

 Net  3 .

.

 1. .

 1.

InSignals[1] <=> Net[1].InSignals[1]

InSignals[2] <=> Net[1].InSignals[2]

InSignals[3] <=> Net[1].InSignals[3]

InSignals[4] <=> Net[2].InSignals[1]

InSignals[5] <=> Net[2].InSignals[2]

InSignals[6] <=> Net[2].InSignals[3]

 2.

InSignals[1..6] <=> Net[1..2].InSignals[1..3]

 3.

InSignals[1]; InSignals[2]; InSignals[3]; InSignals[4]; InSignals[5]; InSignals[6] <=>

For I=1 To 3 Do For J=1 To 2 Do Net[J].InSignals[I] End End

 2. .

 1.

InSignals[1] <=> Net[2].InSignals[3]

InSignals[2] <=> Net[1].InSignals[3]

 14.

.

> >0 �
< >0

= �0

> <0

< <0 �
=0
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InSignals[3] <=> Net[2].InSignals[2]

InSignals[4] <=> Net[1].InSignals[2]

InSignals[5] <=> Net[2].InSignals[1]

InSignals[6] <=> Net[1].InSignals[1]

 2.

InSignals[1..6] <=> For I=3 To 1 Step -1 Do Net[2..1:-1].InSignals[I] End

 3.

InSignals[6..1:-2]; InSignals[5..1:-2]<=>

For I=1 To 3 Do For J=1 To 2 Do Net[J].InSignals[I] End End

2.8.8

-

:

.

Function NewArray( Type : Integer; Size : Long ) : PRealArray;

:

Type � 

-

, . 15.

Size � .

.

1.  Type 

, . 15,

 Null, -

.

2. ,  Size*Type+4 .

3. .

.

Function FreeArray( Type : Integer; Array : PRealArray ) : Logic;

:

Type � , -

. 14.

Array � . , , .

.

1.  Type ,

. 15,  False, .

2.  TReal(Array[0])*Type+4 .

3.  Array  Null

.

Function ReCreateArray( Type : Integer; Array : PRealArray; Size : Long ) : Logic;

:

Type � , -

. 15.

Array � .

Size � .

.

1.  Type ,

. 15,  False, .

2.  Array  Null,  TReal(Array[0])  Size,  True,

.

3.  Array  Null,  TReal(Array[0])  Size, 

 TReal(Array[0])*Type+4 .  Array  Null

4.  Array  NewArray(Type,Size),  True, -

.

 15.

mRealArray 4  � 4 

mIntegerArray 2  � 2 

mLongArray 4  � 4 

mLogicArray 1  � 1 
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2.9

, ,

. :

1.  (Null), .

2. , ,

, -

.

3. .

, -

. -

FreeMemory. -

,

. , -

. , -

.

-

, .

2.10

 - 

,

. -

 - 

 Error,  GetError -

, .

 Error, -

, , .

 « ».

2.10.1

:

I. .

Pascal:

Procedure ErrorFunc( ErrorNumber : Long ); Far;

C:

void far ErrorFunc(Long ErrorNumber)

II. .

:

A. ,

.

B.  ErrorNumber ,

, -

.

, -

.

2.10.2  (OnError)

:

Pascal:

Function OnError( NewError : ErrorFunc ) : Logic;

C:

Logic OnError(ErrorFunc NewError)

:

NewError - .

 -
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.

1.  Error <> 0, .

2.  NewError  0 - .

3.  NewError  ErrorManager (

).

4. ErrorManager := NewError

2.10.3  (GetError)

:

Pascal:

Function GetError : Integer;

C:

Integer GetError()

 - .

.

1. GetError := Error

2. Error := 0

, ,  «

...», . -

,  « » . 16.

2.11 ,

,

,

.  � FreeMemory � 

 « », ,

 �  « ». -

, -

.

-

, -

, .

. 16. 

,

, .

:

1. .

2. .

3. .

4. .

 «xx», 

. 16 . -

 «n», . 16.

,

. , , .

2.11.1

 � xxSetCurrent � -

.

2.11.1.1  (xxSetCurrent)

:

Pascal:

Function xxSetCurrent( CompName : PString) : Logic;

C:

Logic xxSetCurrent(PString CompName)

 16

ex 0

tb 1

pr 2 -

nn 3

es 4

ai 5

in 6

cn 7
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:

CompName � , ,

..

 �  CompName 

.

.

1. ,  CompName, 

,  n01 � ,

, .

2.  CompName .

2.11.2 , .

, ,

.

2.11.2.1  (xxAdd)

:

Pascal:

Function xxAdd( CompName : PString ) : Logic;

C:

Logic xxAdd(PString CompName)

:

CompName � , -

.

 � .

.

1.  CompName ,

 File, , -

. ,  CompName -

, .

, -

 Continue, , -

.

2. -

 ( ).

3. ,  n02 � -

, , .

2.11.2.2  (xxDelete)

:

Pascal:

Function xxDelete( CompName : PString) : Logic;

C:

Logic xxDelete(PString CompName)

:

CompName � , .

 �  CompName .

.

1. ,  CompName, 

,  n01 � ,

, .

, -

.
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2.11.2.3  (xxWrite)

:

Pascal:

Function xxWrite( CompName : PString; FileName : PString) : Logic;

C:

Logic xxWrite(PString CompName, PString FileName)

:

CompName � , .

FileName � , .

 � ,  CompName .

.

1.  CompName , ,

.

2. ,  CompName, 

,  n01 � ,

, .

3.  FileName ,

 File, , .

 FileName . -

,

. ,

 Continue, , .

4. ,  n03 � 

, , -

.

2.11.2.4  (xxGetStructNames)

:

Pascal:

Function xxGetStructNames(CompName : PString; Var Names : PRealArray) : Logic;

C:

Logic xxGetStructNames(PString CompName, RealArray* Names)

:

CompName � ,

.

Names � .

 � -

,  CompName .

.

1.  CompName , ,

.

 Names ,

, .

.

.

2. ,  CompName, ,

 n01 � , ,

.

3. , -

, ,

,  CompName. -

, -

 CompName. -

, .

.
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2.11.2.5  (xxGetType)

:

Pascal:

Function xxGetType(CompName , TypeName : PString; Var TypeId : Integer) : Logic;

C:

Logic xxGetType(PString CompName, PString TypeName, Integer TypeId)

:

CompName � , .

TypeName � , ,

.

TypeId � , .

 � .

.

1. ,  CompName, 

,  n01 � ,

, .

2.  TypeId . -

, -

. 11 , .

3. ,  TypeName -

.  ( -

 TypeId  -1),  TypeName , ,

 CompName .

2.11.3 .

: xxGetData � -

. xxGetName �  xxSetData � -

.

2.11.3.1  (xxGetData)

:

Pascal:

Function xxGetData( CompName : PString; Var Param : PRealArray ) : Logic;

C:

Logic xxGetData(PString CompName, PRealArray* Param)

:

CompName � , .

Param � .

 � ,

CompName .

.

1.  Error <> 0, .

2. ,  CompName, 

,  n01 � ,

, .

3. ,  Param, .

. -

, , -

.

2.11.3.2  (xxGetName)

:

Pascal:

Function xxGetName( CompName : PString; Var Param : PRealArray ) : Logic;

C:

Logic xxGetName(PString CompName, PRealArray* Param)
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:

CompName � , .

Param � .

 � , -

 CompName .

.

1.  Error <> 0, .

2. ,  CompName, 

,  n01 � ,

, .

3. ,  Param, , -

.

2.11.3.3  (xxSetData)

:

Pascal:

Function xxSetData( CompName : PString; Param : PRealArray ) : Logic;

C:

Logic xxSetData(PString CompName, PRealArray Param)

:

CompName � , .

Param � .

 � ,

CompName , , ,  Param.

.

1.  Error <> 0, .

2. ,  CompName, 

,  n01 � ,

, .

3. , ,  Param,

 CompName .

4.  (aiSetData), -

 SetEstIntParameters . -

.

2.11.4 .

,

 � .

2.11.4.1  (xxEdit)

:

Pascal:

Procedure xxEdit(CompName : PString);

C:

void xxEdit(PString CompName )

:

CompName �  � ,

.

 CompName ,

 File, ,

. ,  CompName 

, .

,

 Continue, , .

 CompName ,

.



CHAP2.DOC 38

2.12 ,

, , ,

. -

:

 � ,  273  393 .

 � ,  (2)  (1).

 � , -

: 1 � , 2 � - , 3 � , . .

 � , : 1 � -

, 2 � , 3 � .

 8 . -

, -

.
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3.

-

 � . ,

, -

. . , -

, .

3.1

. -

, . -

,

. , ,

, , ,

.

3.1.1

,

, -

.  � 

, , .

? , -

. -

, ,

.  ( )

.

. .

.

, .

, , ,

 ( ).

3.1.2

, . -

.  � . -

, . . «

» .

 � , , .

.  Integer, Long  Real 

. , .

.  �

, , , , -

.  « » � -

 � « »  « ». 

, . -

, .

 ( ). -

. .

. .

. -

, .

, .

3.1.3

.
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. , , ,

 [223, 261] (

 [98, 99]). 

. ,

, . , -

, , -

, , , . ,

-

. , -

. , ,

-

. .

3.1.3.1

-

, . , -

.

. , .

, ,  ( ,

, ,  � ,

, ,  � , ).

, ,

. -

 « ». ,

, , .

, � ,

.  « -

»  « ».

-

. , .

3.1.3.2

 � , . -

. .

:

;

;

.

3.1.3.3

, , -

. , -

, . -

, -

.

3.1.3.4

 � ,

, .

. .

, , , .

3.1.3.5

� ,

. . -

. -

, . -

,  � .
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3.1.3.6

� , .

.

3.1.3.7

� ,  (

). .

3.1.3.8

� ,

.

. -

.

3.1.3.9

-

 ( , ).

, . -

. -

, .

.

3.1.3.10

 ( .  « ») -

.

 ( ) .

.

:

� . -

 � 

 ( -

: ,

-

) -

.

-

, -

.

, .

� . , , ,

 � . , -

, -

.  � .

.

� .  � -

.  � , -

 � .

 3

 2

 1

. 1. .
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. 1 . -

. , -

. ,  ( .  « -

»), .

3.1.4

.

. -

-

, . , ,

. . -

.

. -

 � .

 « » (FreeMemory),  « », 

. -

. -

, . , -

. -

, ,

, , .

-

, .

3.2

.

3.2.1 -

,

.

. 1.

. 2. -

,

,

-

.

3.2.1.1

,

-

 « »

« ».

< > ::= < > < > < -

> < >

< > ::= TaskBook < >

< > ::= < >

< > ::= < > < > <

>< > < >

 1.

TaskBook

Structure

Field

Picture

Source

External

 2

tbColor 1

tbInput 2

tbPrepared 3

tbAnswers 4

tbReliability 5

tbCalcAnswers 6

tbCalcReliability 7

tbWeight 8

tbEstimation 9

tbComment 10



CHAP3.DOC 43

< > ::= Structure

< > ::= Field < > tbColor Color End Field

< > ::= < String>

< > ::= Field < > tbWeight Real End Field

< > ::= < String>

< > ::= < > [< >]

< > ::= Field < > < > {< > � < -

> � < > � < > � <

>} End Field

< > ::= < String>

< > ::= {tbInput � tbAnswers � tbReliability � tbCalcAnswers � tbCalcReliability � tbEstima-

tion}

< > ::= {Long � Integer}

< > ::= Real

< > ::= Enumerated < > ;

< > ::= < > [, < >]

< > ::= < String>

< > ::= String < >

< > ::= < Integer>

< > ::= Picture < >

< > ::= < Long>

< > ::= End Structure

< > ::= Source {< > � < >}

< > ::= < , > <SQL � >

< , > ::= < String>

<SQL � > ::= < String>

< > � -

,  (  9).  (

 � )  (  �

,  13).  < -

> , , -

 (  0  255), -

, .

< > ::= End TaskBook

3.2.1.2

 ( , -

) , .

.

, . -

.

, ,

;  � , , . .

. -

. -

 <

>.

. -

-

.

, . 3. 

1 � , -

, 2 � 

. . ,

, -

,  ( 2*256+ 1)( 4*256+ 3).

 3

2*256+ 1 ,

.

4*256+ 3 ,

.

( 7*256+ 6)*256+ 5 ,
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 ( - ), -

. -

. , , ,

. .

 4  15, , , . -

.  16  255, 

, , . -

.  256  65535 ,

,  ( 9*256+ 8).

. -

 65535  16777215 , , -

 (  ( 10*256+ 9)*256+ 8). ,

.

. -

.  (  GIF)

. -

.

.

,

.  ASCII 

. .

 (PCX, GIF), .

, , . -

, , .

, , ,

.

, ,

, ,  � . .

3.2.1.3

. , -

. .

 - .

: 10
-40

 0

.

3.2.1.4

-

. .

 «�»,  � «�».

TaskBook CursValuty

Structure

Field " " tbColor Color End Field

Field " " tbWeight Real End Field

Field " " tbComment Real End Field

Field " " tbInput Real End Field

Field " " tbAnswers Real End Field

Field " " tbReliability Real End Field

Field " " tbCalcAnswers Real End Field

Field " " tbCalcReliability Real End Field

Field " " tbEstimation Real End Field

End Structure

Source

HFFFF�1.0�01.01.97�5773�5774�1.0�5775�0.1�0.07�
HFFFF�1.0�02.01.97�5774�5776�1.0�5777�0.01�0.7�
HFFFF�1.0�03.01.97�5776�5778�1.0�5779�0.2�0.007�
End TaskBook
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3.3

. -

 Turbo Pascal . -

.  � . , -

, .

. -

, .

.

1. .

2. .

3. .

4. , .

5. .

6. .

7. .

8. .

3.3.1

, . -

,

.

3.3.1.1  (tbAdd)

:

Pascal:

Function tbAdd( CompName : PString ) : Logic;

C:

Logic tbAdd( PString CompName )

:

CompName � , .

 � .

.

1.  Error <> 0, .

2. ,  tbDelete.  tbDelete

,  104 � -

.

. .

3.  CompName  File. -

, .

4. ,  102 �

. .

. .

3.3.1.2  (tbWrite)

:

Pascal:

Function tbWrite( CompName, FileName : PString) : Logic;

C:

Logic tbWrite(PString CompName, PString FileName)

:

CompName � , .

FileName � , .

 � .

.

1.  Error <> 0, .
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2. ,  101 �

, , -

.

3.  FileName  CompName.

4. ,  103 �

. .

. .

3.3.1.3  (tbDelete)

:

Pascal:

Function tbDelete : Logic;

C:

Logic tbDelete()

 � .

.

1.  Error <> 0, .

2. ,  105 � -

. . .

3. . .

3.3.2

,

.

3.3.2.1  (InitSession)

:

Pascal:

Function InitSession( NewColor : Color; Oper : Integer; Var Handle: Integer ) : Logic;

C:

Logic InitSession(Color NewColor, Integer Oper, Integer* Handle)

:

NewColor � .

Oper � .  CEqual, CIn,

CInclude, Cxclude, CIntersect

Handle � . . .

 � . .

.

1.  Error <> 0, .

2.  Oper ,  106 � -

, . .

.

3.  ( - ).

 Handle.

4.  NewColor  Oper 

5.  « »

6. InitSession := Next(Handle) � 

 « ».

3.3.2.2  (EndSession)

:

Pascal:

Procedure EndSession( Handle : Integer );

C:

void EndSession(Integer Handle)

 � .

:

Handle � .

.
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1.  Error <> 0, .

2.  Handle  107 � .

. .

3. , . .

3.3.3

.

3.3.3.1  (Home)

:

Pascal:

Function ( Handle : Integer ) : Logic;

C:

Logic (Integer Handle)

:

Handle � .

 � .

.

1.  Error <> 0, .

2.  Handle  107 � .

. .

3.  « »

4. Home := Next(Handle) � -

 « »

3.3.3.2  (End)

:

Pascal:

Function End( Handle : Integer ) : Logic;

C:

Logic End(Integer Handle)

:

Handle � .

 � .

.

1.  Error <> 0, .

2.  Handle  107 � .

. .

3.  « »

4. Home := Prev(Handle) � -

 « »

3.3.3.3  (Next)

:

Pascal:

Function Next( Handle : Integer ) : Logic;

C:

Logic Next(Integer Handle)

:

Handle � .

 � .

.

1.  Error <> 0, .

2.  Handle  107 � .

. .

3.  « »,  108 � 

, .
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, -

.

4.  « », -

. ,

 108 � , -

. ,

.  6

5. .

,  « ».

6.  5, :

((GetColor Oper NewColor) And Last,

 Oper  NewColor �  InitSession, .

7. Next := Not Last ( , -

 « »).

3.3.3.4  (Prev)

:

Pascal:

Function Prev( Handle : Integer ): Logic;

C:

Logic Prev(Integer Handle)

:

Handle � .

 � .

.

1.  Error <> 0, .

2.  Handle  107 � .

. .

3.  « »,  109 � -

, .

, -

.

4.  « », 

. ,  109 � -

, .

, -

.

5.  7.

6. . -

,  « ».

7.  6 , :

((GetColor Oper NewColor) And  First

8. Next := Not Last ( , -

 « »).

3.3.3.5  (Last)

:

Pascal:

Function Last( Handle : Integer ) : Logic;

C:

Logic Last(Integer Handle)

:

Handle � .

 � ,  «

»,  � .

.

1.  Error <> 0, .

2.  Handle  107 � .

. .
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3. ,  « », 

 � .

3.3.3.6  (First)

:

Pascal:

Function First( Handle : Integer ): Logic;

C:

Logic First(Integer Handle)

:

Handle � .

 � ,  «

», .

.

1.  Error <> 0, .

2.  Handle  107 � .

. .

3. ,  « », 

.

3.3.3.7  (Example)

:

Pascal:

Function Example( Number : Long; Handle : Integer ) : Logic;

C:

Logic Example(Long Number, Integer Handle)

:

Number � , .

.

Handle � .

 � .

.

1.  Error <> 0, .

2.  Handle  107 � .

. .

3.  « ».

4. Number  Next.

5. Example := Not Last (  « », -

).

3.3.4 ,

, -

 ( -

, )

3.3.4.1  (Get)

:

Pascal:

Function Get( Handle : Integer; Var Data : PRealArray; What : Integer ) : Logic;

C:

Logic Get(Integer Handle, PRealArray* Data, Integer What)

:

Handle � ;

Data � , t;

What �  tbColor, tbInput, tbPrepared, tbAnswers, tbReliability,

tbCalcAnswers, tbCalcReliability, tbWeight, tbEstimation, tbComment

 �  « » .

.
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1.  Error <> 0, .

2.  Handle  107 � .

. .

3.  What ,  110 � 

 Get. . -

.

4.  « »  « -

»,  111 � .

. .

5.  What , -

, . -

, ,

. .

6. ,  Data, 

,  What. -

,  112 � -

. .

3.3.4.2  (Put)

:

Pascal:

Function Put( Handle : Integer; Data : PRealArray; What : Integer ) : Logic;

C:

Logic Put(Integer Handle, PRealArray Data, Integer What)

:

Handle � 

Data � , , .

What �  tbColor, tbInput, tbPrepared, tbAnswers, tbReliability,

tbCalcAnswers, tbCalcReliability, tbWeight, tbEstimation, tbComment

 � 

.

1.  Error <> 0, .

2.  Handle  107 � .

. .

3.  What ,  113 � 

 Put. . -

.

4.  « »  « -

»,  111 � .

. .

5. , -

.

6. ,  Data. -

.

3.3.4.3  (RemovePrepare)

:

Pascal:

Procedure RemovePrepare;

C:

void RemovePrepare()

 � .

.

1.  Error <> 0, .

2. .

3.3.5

. , , -

 GetColor  Get.
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3.3.5.1  (GetColor)

:

Pascal:

Function GetColor( Handle : Integer ) : Color;

C:

Logic GetColor(Integer Handle)

:

Handle � 

 � .

.

1.  Error <> 0, .

2.  Handle  107 � .

. .

3.  « »  « -

»,  111 � .

. .

4. .

3.3.5.2  (PaintCurrent)

:

Pascal:

Function PaintCurrent( Handle : Integer; NewColor, ColorMask : Color; Oper : Integer) : Logic;

C:

Logic PaintCurrent(Integer Handle, Color NewColor, Color ColorMask, Integer Oper)

:

Handle � .

NewColor � .

ColorMask � .

Oper � , .  COr, CAnd,

CXor, CNot.

 � .

.

1.  Error <> 0, .

2.  Handle  107 � .

. .

3.  Oper ,  114 � . -

. .

4.  := (  And ColorMask) Oper NewColor

3.3.5.3

. 4 ,

, .
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 4.

.

101  Error

102  Error

103  Error

104 -  Error

105  Error

106  Error

107  Error

108

109

110  Get  Error

111  Error

112

113  Put  Error

114  Error



CHAP4.DOC 53

4.

. -

. -

 ( .  « »). , -

, .

.

, -

.

.

. -

 [90]

4.1

-

. .

,

.  «

», , -

.

4.1.1

, , ,

. 1. . 1 :

x  � ;

�  � ;

�  � ;

� �p x� �,  � ;

�  � ;

y � .

� �� p . -

:

� � � �� �
� � � �

S p cp

S p p c p

1

2

1 1: exp ,

:

�

�

� � �

� � ,        

 c - ,  « ». .

. ,

 (

S1),

,  ( , S2 ),

� �a b,

4.1.2

, . -

, , .

.

x

�

. 1. 

�
p y

�

 1

S1 S2

c � 01. c � 0 5. c �1 c � 2 c � 01. c � 0 5. c �1 c � 2
250 1.0 1.0 1.0 1.0 0.99960 0.99800 0.99602 0.99206

275 1.0 1.0 1.0 1.0 0.99964 0.99819 0.99638 0.99278

300 1.0 1.0 1.0 1.0 0.99967 0.99834 0.99668 0.99338
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,  250  300 .

 ( ). -

. 1.

,

 ( !). -

, , ,

,

 - . , -

. , ,

300  1 (

1/300),  [0,1] -

 [-1,1]. -

. 2.

, . 2 

. 1. , ,

. -

,

. ,

( . . 3).

.

-

, ,

, .

 « -

».

4.1.3

.

 ( ).

1.  (  � ).

2.  ( ).

3. .

 - . -

.

 - , , . , , -

, .

.

1. .

2. .

3. .

 2

S1 S2

c � 01. c � 0 5. c �1 c � 2 c � 01. c � 0 5. c �1 c � 2
250 (0.83) 0.52074 0.60229 0.69636 0.84024 0.89286 0.62500 0.45455 0.29412

275 (0.91) 0.52273 0.61183 0.71300 0.86057 0.90164 0.64706 0.47826 0.31429

300 (1.0) 0.52498 0.62246 0.73106 0.88080 0.90909 0.66667 0.50000 0.33333

 3

S1 S2

c � 01. c � 0 5. c �1 c � 2 c � 01. c � 0 5. c �1 c � 2
250 (-1) 0.47502 0.37754 0.26894 0.11920 -0.9091 -0.6667 -0.5000 -0.3333

275 (0) 0.50000 0.50000 0.50000 0.50000 0.0000 0.0000 0.0000 0.0000

300 (1) 0.52498 0.62246 0.73106 0.88080 0.9091 0.6667 0.5000 0.3333
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,

, . , x -

y ,  � x y� .

. , :

 <  < 

,

.

 " ?".

,

, .

 " ?", 

. ,

:

 <  <  < ;

 <  <  < ;

 <  <  < ;

 <  <  < 

. . , .

,

. , -

: , -

.  (

).

. , , -

 ( , , ).

, -

.

4.1.4

 � .

. -

- .  (1) ,

 (2) . ,

� �a b, , .

4.

4.1.5

-

,

-

. ,

-

,

.

-

.

� � �1 2, , ,� n , -

, . 5.

 4

b � 0 a 0

b � 0 b 0

b a

 5.

�1 � �b a a a, , , ,�

� 2 � �a b a a, , , ,�

� n � �a a a b, , , ,�



CHAP4.DOC 56

4.1.6

,

,

. -

- ,

,

-

. , -

-

, . ,

, -

. ,

� � �1 2� � �� n , -

. 6.

4.1.7

-

, , .

.

.

, , , -

 ( ).  " " -

,  0  360 . -

. ,

.

. -

. , ,

, .

, .

. -

. ,  (

). ,

.  1  100 .

,  1  2 , ,

 99  100  �  1.02 . ,

� �c c1 2
.

4.1.8

 « » -

, -

. :

� �� �
� �� �
� �

�
�c

c c b a

c c
a

min

max min

, (1)

� �a b,  - , � �c cmin max,  � c , �c

� , .

 (1) .

4.1.9

,

 ( .  « »). ,

, -

� �a b, . x i
, f i

.

, ,

 6.

�1 � �b a a a, , , ,�

� 2 � �b b a a, , , ,�

� n � �b b b b, , , ,�
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x j
i

. , -

� �a b, .

 ( .  « »).

- F .

. ,

� �F x fj
i

j
i

i j

���� ���� 2

,

 ( ).

f ,

F x i x j f i f j
. -

, , -

. ,

f ,

f f

x x

i j

i j

�

�

.
� � � �

sup
,x y

f x f y

x y

�

�

.

.

f , x i
-

f i
, , :

�t
i j

i j

i j

f f

x x
�

�

��
max (2)

 (2) .

, ,

 (2). 

:

� � � �
�n

x y

F x F y

x y
�

�
�

sup
,

(3)

 (2)  (3) .

. .

 (3) .

, � �n t� -

f .

4.1.9.1

,  « ». 

.

1. � �� �f g f g xo �

:

� � �f g f go � . (4)

2. - � �f f f fn� 1 2, , ,� :
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� �f f
i

n

i
�

�

� 2

1

. (5)

4.1.9.2

-

� �r r rn� 1, ,� . -

: ri
i

n
2

1

1

�

� � . � �f x xn1, ,� r :

�
�

�
�

f

r
r

f

x
i

ii

n

�

�

�
1

(6)

4.1.9.3

x , � .

�x . ,

 � :

� s � � (7).

4.1.9.4

x x1 2, . -

f x x*� 1 2 .  (6) � f
x r

r x r x
*

sup
,

� �1 2 2 1 . r x r x1 2 2 1� -

� �r r1 2, , r , ,

.

r
x

x

x

x
x x x� �

��
�
�� � �2 1

1
2

1
2, ,  .

, :

� f
x r

r x r x
x

x x

x x
x

*
sup

,
sup sup� � �

�
�1 2 2 1

2
2

1
2

. (8)

� �a b, ,

: � �� f a b
*

max ,� 2 . (9)

4.1.9.5

,

.

4.1.9.6

.  (6) :

�� � �
�
�sup

r
r ni

i

n

1

, (10)

-

.
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4.1.9.7

-

. x x1 2, .  (6) 

:

�� � � � �
sup
,

sup
,r x

r x

x

r x

x r x

r x r x

x

1 2

2
2

2 1

2
2

1 2 2 1

2
2

.

, -

, . :

�� � sup
x

x

x2
2

(11)

4.1.9.8

, ,

x , :

� ��� �� �max
x

x . (12)

4.1.9.9

n , -

, -

.  (7)  (5) - -

:

� �L S
i

n

i

i

n

i
� � �

� �

� �2

1

2

1

� � .

 (4) 

 (10) :

� � ��A L n� � � . (13)

, , ,  (6) 

,

:

�A i i

i

n

i
i

i

n

x r
r� � �

� �

� �sup
,

� �
�

�
�

1 1

. (14)

,  (14) ,  (13).

4.1.9.10

:

1.  � n0 .

2. i -  � ni .

3. ,

.

4. , . 1 .

5. .

6. m .

,  (4), (5), (12)  (14) i - -

:

� �� � � � �i A

n

j

n

i ij

i
j

i

j

n n�
�

� �� �
�

�� � ��
2 2

1

1

1

.

 (4) :
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.
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. 7. -

, , . x - .

� � �x a b� � 2 . ,  � x -

.

. -

, .

4.1.11

 � -

, . ,

. ,

. ,

 (1) -

.

 � 

 ( ).

4.1.11.1

y yk1, ,� . -

:

� �x y x y Int x ymod � � � , (15)

� �Int x  � , x .

, x ymod � ��y y, . x

z :

� �� �� �
z

x y y b a

y
ai

i i

i

�
� �

�
mod

2
. (16)

 � ,

y yi
r� 1 , r , . . 8 -

. ,

-

, -

, -

-

y yk1, ,K . -

-

, y

y ii � � .

4.1.11.2

 � 

.  « , », .

, x k -

z . k , :

x y y xk kmin max� � � � �
�1 1� . �  � ,

� �x y x ykmin max,� � 1 , � �min max,  � �
. i - z :

� �� �� �
z

x y b a
ai

i
�

� � �

�
�

� �
� �

min

max min

(17)

 8.

x x mod 3 x mod 5 x mod 7 x  mod 11
5 2 0 5 5

10 1 0 3 10

15 0 0 1 3
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-

. -

:

z

a

x

b

x a

a x b

b x

i �
�

� �
�

�
��
��

,

,

,

,

,

.

(18)

� �z xi .

2 . , -

x
,

. .

9

-

 � x1 15� . x2 35� . .

-

.

.

S2 ,  « » ,  (17) -

:

� �� �� �
z

x c x b a
ai �

� � �
�

1

2
.

� �z xi . 2 . ,

x , . . 9 

x x1 215 3 5� �. , . .

. ,

 « ». , � � � �� x x� �1 1 2
. � �z xi

. 2 . , x � �z xi ,

. . 9 

x x1 215 3 5� �. , . .
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1
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1

0 1 2 3 4 5

-1

-0.5
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1

0 1 2 3 4 5

. 2. 
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) .

 9

-

� �x � 0 5, , , -

� ��11, .

� � � �� x x x� �1 ,  � � � � �� x x� � �2 1 12
.

y ii � .

x � �z x1 � �z x2 � �z x3 � �z x4

1.5 0.5 -0.5 -1 -1

3.5 1 1 0.5 -0.5

1.5 0.3333 -0.3333 -0.6 -0.7142

3.5 0.7142  0.6  0.3333 -0.3333

1.5  0.6  0.6 -0.3846 -0.7241

3.5 -0.7241 -0.3846  0.6  0.6
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 11

-

BinaryPrep MinSignals, MaxSignals : Real;

Unknown: Real; Type : Logic.

Binary . -

. 4.

UnOrdered MinSignals, MaxSignals : Real;

Unknown: Real; Num : Long

Unordered .

. 5.

Ordered MinSignals, MaxSignals : Real;

Unknown: Real; Num : Long

Ordered .

. 6.

EmptyPrep MinData, MaxData, Unnown,

MinSignals, MaxSignals : Real

Number -

 (1).

ModPrep MinSignals, MaxSignals : Real;

Unknown: Real; Y : RealArray

Number -

 (16).

FuncPrep MinSignals, MaxSignals, Unknown:

Real; Y : RealArray; F : FuncType

Number -

 (17).

PositPrep MinSignals, MaxSignals, Unnown, Y :

Real; Num : Long

Number -

 (19).

-

. , . -

 « ». 

.

.

 (BinaryPrep). -

. 4. . -

.

MinSignals, MaxSignals � -

, .  -1  1, .

Unknown� , ,

(0). � �MinSignals MaxSignals+  2 .

Type � .  Type � , -

 « », ,  «

». .

 (UnOrdered).

. 5.  Num -

. .

MinSignals, MaxSignals � -

, .  -1  1, .

Unknown� , , -

 (0). � �MinSignals MaxSignals+  2 .

Num �  ( ). -

 2.

 (Ordered). -

. 6.  Num .

.

MinSignals, MaxSignals � -

, .  -1  1, .

Unknown� , , -

 (0). � �MinSignals MaxSignals+  2

Num �  ( ). -

 2.

 (EmptyPrep).

 (1). . -

.

MinSignals, MaxSignals � -

, .  -1  1, .
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Unknown� , , -

 (10
-40

).  0.

MinData, MaxData �  F 

, .  -1  1, . -

-

, .

Y � ,  ( .  « -

»).

F �  ( ) -

.

 (PositPrep).

 (19).  Num .

.

MinSignals, MaxSignals � -

, .  -1  1, .

Unknown� , , -

 (10
-40

).  0.

Y �  ( .  « »). 

 2.

Num � .  2.

4.2.3

. -

, -

 12

.

Connections .

Contents .

Data , ,

Include , .

NumberOf .

.

Prep .

Preparator , .

Signals , ; .
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. -

, .

,

, .

.

. 12 ,

,  « ». , -

, . 11.

4.2.3.1

,

 « »  « ».

< > ::= < > [< >] [< -

>] < > [< >] [< >] [< -

>] [< >] [< >]

< >

< > ::= Preparator < > ( < > )

< > ::= < >

< > ::= < > [<

>]

< > ::= < > [< -

>] [< >] < >

< > ::= Prep < > ([(< -

>)])

< > ::= < >

< > ::= Begin < > End

< > ::= Contents < > ;

< > ::= < > [,< >]

< > ::= < >: {< > � < -

>} [[<  >]] [(< >)]

< > ::= < >

<  > ::= < >

< > ::= < >

< > ::= < >

< > ::= < >

[;< >]

< > ::= Signals < Long>

< > ::= Data < Long>

< > ::= < , , -

, Signals>

< > ::= < , , -

, Data>

< > ::= End Preparator

4.2.3.2

: ; ; -

; ; ; ; -

; ; ; -

.

Preparator -

, -

.

 � , ,

.

 � ,

. -

. -

 � . , -

:
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Pascal:

Procedure Preparator(Data, Signals : PRealArray);

C:

void Preparator(PRealArray Data; PRealArray Signals);

, -

.  «;».

( ) .  SetParameters 

,

 ( , -

 « »). 

SetParameters ,

, .

 " " , -

. , ,

, . -

 NumberOf, -

 ( )  Signals, .

 " " , -

. , ,

, -

.  NumberOf, 

 ( )  Data, 

.

 ( )

 ( )  ( ) -

.

. -

.

, , -

.

4.2.3.3

-

. : -

 ( )  (EmptyPrep); 

( ) �  (BinaryPrep);  ( ) � -

 (UnOrdered);  ( ) � 

 (Ordered).

. -

 � .

 1.

Preparator Meteorology

Function Sigmoid( X Real ) : Real;

Begin

Sigmoid = X / (1 + Abs(X))

End;

Prep BinaryPrep1 () { }

Static

Real MinSignals Name " ";

Real MaxSignals Name " ";

Real Unknown Name " , ";

Logic Type Name " ";

Begin

If TLong(Data[1]) = UnknownLong Then Signals[1] = Unknown

Else Begin
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If Type Then Begin

If TLong(Data[1]) = 1 Then Signals[1] = 0 Else Begin

If MaxSignals =0 Then Signals[1] = MinSignals Else Signals[1] = MaxSignals

End

Else Begin

If TLong(Data[1]) = 1 Then Signals[1] = MinSignals Else Signals[1] = MaxSignals

End

End

End

Prep UnOrdered1 ( Num : Long ) { }

Static

Real MinSignals Name " ";

Real MaxSignals Name " ";

Real Unknown Name " , ";

Var

Integer I;

Begin

If TLong(Data[1]) = UnknownLong Then Begin

For I = 1 To Num Do

Signals[I] = Unknown

End Else Begin

For I = 1 To Num Do

Signals[I] = MinSignals

Signals[TLong(Data[1])] = MaxSignals

End

End

Prep Ordered1 ( Num : Long ) { }

Static

Real MinSignals Name " ";

Real MaxSignals Name " ";

Real Unknown Name " , ";

Var

Integer I;

Begin

If TLong(Data[1]) = UnknownLong Then Begin

For I = 1 To Num Do

Signals[I] = Unknown

End Else Begin

For I = 1 To TLong(Data[1]) Do

Signals[I] = MaxSignals

For I = TLong(Data[1])+1 To Num Do

Signals[I] = MinSignals

End

End

Prep EmptyPrep1 () { , }

Static

Real MinSignals Name " ";

Real MaxSignals Name " ";

Real Unknown Name " , ";

Real MinData Name " ";

Real MaxData Name " ";

Begin

If Data[1] = UnknownReal Then Signals[1] = Unknown

Else Signals[1] = (Data[1] � MinData) * (MaxSignals � MinSignals) / (MaxData � MinData)

+ MinSignals

End

Prep ModPrep1 ( Num : Long ) { }
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Static

Real MinSignals Name " ";

Real MaxSignals Name " ";

Real Unknown Name " , ";

RealArray[Num] Y Name " , "

Var

Integer I;

Begin

If Data[1] = UnknownReal Then Begin

For I = 1 To Num Do

Signals[I] = Unknown

End Else Begin

For I = 1 To Num Do

Signals[I] = (Data[1] RMod Y[I] + Y[I]) * (MaxSignals � MinSignals) / (2 * Y[I])

+ MinSignals

End

Prep FuncPrep1(Num : Long; F : FuncType) { }

Static

Real MinSignals Name " ";

Real MaxSignals Name " ";

Real Unknown Name " , ";

Real MinData Name "  F";

Real MaxData Name "  F";

RealArray[Num] Y Name " , "

Var

Integer I;

Begin

If Data[1] = UnknownReal Then Begin

For I = 1 To Num Do

Signals[I] = Unknown

End Else Begin

For I = 1 To Num Do

Signals[1] = (F(Data[1] � Y[1] � MinData) * (MaxSignals � MinSignals) /

(MaxData � MinData) + MinSignals

End

Prep PositPrep1( Num : Long ) { }

Static

Real MinSignals Name " "

Real MaxSignals Name " "

Real Unknown Name " , "

Real Y Name " "

Var

Integer I;

Real W, Q;

Begin

If Data[1] = UnknownReal Then Begin

For I = 1 To Num Do

Signals[I] = Unknown

End Else Begin

W = Data[1];

For I = 1 To Num Do Begin

Q = W RMod Y;

Signals[I] = Q * (MaxSignals � MinSignals) / Y + MinSignals;

W = (W - Q) / Y

End;

End

Contents Temp : EmptyPrep1, Cloud : BinaryPrep1, Wind : UnOrdered1(8), Rain : Ordered1(3);
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Temp SetParameters -1, 1, 1E-40, 273, 293;   { -}

Cloud SetParameters -1, 1, 0, True; {  -1  1. -}

Wind SetParameters -1, 1, 0; { }

Rain SetParameters -1, 1, 0 { . }

{  273  293}

Signals NumberOf(Signals,Temp) + NumberOf(Signals, Cloud) + NumberOf(Signals, Wind(8)) +

NumberOf(Signals, Rain(3))

Data NumberOf(Data,Temp) + NumberOf(Data, Cloud) + NumberOf(Data, Wind(8)) +

NumberOf(Data, Rain(3))

Connections

Temp.Data <=> Data[1];

Cloud.Data <=> Data[2];

Wind.Data <=> Data[3];

Rain.Data <=> Data[4];

Temp.Signals <=> Signals[1];

Cloud.Signals <=> Signals[2];

Wind.Signals[1..8] <=> Signals[3..10];

Rain.Signals[1..3] <=> Signals[11..13]

End Preparator

 2.

Preparator Meteorology

Contents Temp : EmptyPrep, Cloud : BinaryPrep, Wind : UnOrdered(8), Rain : Ordered(3);

Temp SetParameters -1, 1, 1E-40, 273, 293

End Preparator

4.3

:

1. .

2. .

3. .

4. .

5. .

, -

-

. -

. .

, , ,  � 

.

:

< > ::=

< >.< > [[< >]]

 13.

-

BinaryPrep 0

UnOrdered 1

Ordered 2 .

EmptyPrep 3

ModPrep 4

FuncPrep 5

PositPrep 6

UserType -1 , .
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.

. 13.

4.3.1

-

 � , .

4.3.1.1  (Prepare)

:

Pascal:

Function Prepare(CompName : PString; Data : PRealArray; Var Signals : PRealArray) : Logic;

C:

Logic Prepare(PString CompName, PRealArray Data; PRealArray* Signals)

:

CompName � , .

Data � .

Signals � .

 �  Data, -

 Signals ,  CompName.

.

1.  Error <> 0, .

2.  CompName , ,

 � -

.

3. , -

 CompName ,  201 � 

, , -

.

4. ,

CompName.

5. ,  204 -

. . -

. .

4.3.2 .

,

 « »:

prSetCurrent � 

prAdd � 

prDelete � 

prWrite � 

prGetStructNames � 

prGetType � 

prGetData � 

prGetName � 

prSetData � 

prEdit � 

OnError � 

GetError � 

FreeMemory � 

 prGetType   TypeId 

, . 13.
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4.3.3

. 14 ,

, .

 14.

.

201  Error

202  Error

203  Error

204  Error
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5.
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2. .

3. , .
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.
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, , -

. -

:

1  � , -

;

2  � , , -

;

3  � , , ;

4  � .

, .

.

: -

-

-

,

. " -

";

-

-

-

. -

, ,

,

.

-

-

.

. 2 .

5.1.2

« -

» -

.

-

-

.

-

.

, -

-

-

.

-

. 2. . 1 -  S4 (4 -

, ). 2 - -  N4 (4 - 

). 3 -  SB(2,6) (  -

,  - ). 4 -  SN(2,4,2)

(  - ,  - 

,  - ). 5 -  K(4,2,4,2)

( ,  - ,

 - ,  - -

). 6 -  NW(4,2,3,1) (  - 

,  - ,  -  -

,  - ).

1 S(4)

� �

N(4)2

S(4)

SB(2,6)3 SN(2,4,2)4

N(4)

N(4)

K(4,2,4,2)5

SN(2,4,2)SB(4,8)

NW(4,2,3,1)6

N(3)K(2,3,2,3)K(4,2,4,2)

. 3. )

)
.

)

 - .

�

�
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*
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*

*

*

�

�

Q

Q
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-

.  [36,
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.

1. , , . 17 , -

x.

2. , , , -
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.

1. .

2. � �x
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2.1. .
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� , -
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,

,
.

2.3. .

3. .

3.1. ,  0, .
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.
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.
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5.3

.

5.3.1

. -

, .

. . : -

, , , ,

, .

. .  «

»  « »

. ,

. 2.  NW 

K[2].SN.N[1].  N[1]. -

,

.

5.3.2

-

.  InSignals

 OutSignals, . ,

, . 2,  NW.K[2].InSignals, -

:

� NW.OutSignals;

� NW.N.OutSignals.

. ,

 � NW.K[2].InSignals[3].

, -

 Parameters. ,

 Parameters.

5.3.3

 ( )

. , , -

,

.  � -

.

5.3.4

-

,  Forw  Back. -

:

� InSignals[K] �  K , -

.

� OutSignals[N] �  N , -

.

� Parameters[M] �  M , .

:

� Back.InSignals[K] �  K ,  InSignals, -

.

� Back.OutSignals[N] �  N ,  OutSignals, -

.

� Back.Parameters[M] �  M ,  Parameters, 

.
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 ( ) -

:

� InSignalMask[K] �  K ,  InSignals, -

.

� ParamMask[M] �  M ,  Parameters, -

.

5.3.5

. ,

, , -

. , -

. -

, . -

,

. .

5.3.5.1

. 2 .

5.3.5.2

,

 � �  � �.

< > ::= < > < > <

>

< > ::= NetLib < > [Used < >]

 2.

.

1. Back , .

.

2. Block . , .

3. Cascad  � .

4. Connections .

5. Contents .

6. DefaultType .

7. Element  � .

8. Forw , .

9. InSignalMask , .

10. InSignals , ;

.

11. Layer  � .

12. Loop  � , .

13. MainNet

14. NetLib .

15. NetWork .

16. NumberOf  ( ). .

17. OutSignals , ;

.

18. ParamDef .

19. arameters , ; -

.

20. ParamMask , .

21. ParamType .

22. Until  � , .

23. Used
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< > ::= < >

< > ::= < > [,< >]

< > ::= < >

< > ::= < > [< >]

< > ::= {< > � < > � < >}

< > ::= < > < > [< -

>] [< >] [< -

>] [< >] < > < -

>

< > ::= Element < > [(< >)]

< > ::= < >

< > ::= < > < >

[< >]

< > ::= InSignals < Long>

< > ::= OutSignals < Long>

< > ::= Parameters < Long>

< > ::= < > [< >]

< > ::= ParamType < > < >

< > ::= < >

< > ::= {Parameters[< > [..< > [< >]]] �
InSignals[< > [..< > [< >]]]} [;< >]

< > ::= < > [< -

>]

< > ::= ParamDef < > < > < -

>

< > ::= < Real>

< > ::= < Real>

< > ::= < >

[;< >]

< > ::= < > < >

< > ::= Forw [< >] < >

< > ::= Begin < > End

< > ::= Back [< >] < >

< > ::= End < >

< > ::= < > < > < -

> [< >] [< -

>] < > [< >] < >

< > ::= {< > � < > � < -

> � < >}

< > ::= Cascad < > [(< >)]

< > ::= < >

< > ::= {< > � <  � -

>} [;< >]

<  � >::= <  � > : Block

<  � > ::= <  � > [,<  �

>]

<  � > ::= < >

< > ::= Layer < > [(< >)]

< > ::= Loop < > [(< -

>)] < >

< > ::= < Long>

< > ::= Until < > [(< >)] :

< Logic>

< > ::= Contents < >

< > ::= < > [,< >]

< > ::= < >: {< > [(<

>)] [[< >]] � <  � > [[<  >]]}

< > ::= < >
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<  > ::= < Long>

< > ::= < >

< > ::= < > [,<

>]

< > ::= {< > � <  � >}

< > ::= {< , , , InSignals > �
< , , , OutSignals > � <

, , , Parameters >}

< >::= End < >

< > ::= End NetLib

< > ::= < > < > < > < -

> < >

< > ::= NetWork < > [Used < >]

< > ::= < >

< > ::= MainNet < > [(< -

>)]

< > ::= < > <

>

< > ::= Parameters < >;

< > ::= < > [, < >]

< > ::= ParamMask < >;

< > ::= < Logic> [,< >]

< > ::= End NetWork

5.3.5.3

, , -

,  « -

».

5.3.5.3.1 

-

. , -

. ,  Forw -

,  Back � -

, ,

. .

,  Static, 

, . -

 Until. -

, , . , -

.

5.3.5.3.2  Forw  Back 

 Forw  Back . ,

 Forw  Forw  (

 �  Forw) .

 Back  Back 

.

5.3.5.3.3 

: ,

, .

:

Element _  ( )

. -

. , :

 (S_NotTrain)  (S_Train) .
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. -

, . -

 (S_Train, Adaptiv_Sum, Square_Sum),  (Sum,

S_NotTrain, Branch). 

ParamType, ParamDef, Forw  Back.

 ParamType. ,

 DefaultType. 

 ( ) -

.  ParamDef, Forw

 Back.

 ParamDef. 

.

 DefaultType. -

. ,

.  Forw 

Back.

: Forw  Back. -

, .

Forw  Back .

Var, ,

«;». ,  ( )

, .  Forw  Back -

:

Pascal:

Procedure Forw( InSignals, OutSignals, Parameters : PRealArray);

Procedure Back(InSignals, OutSignals, Parameters, Back.InSignals,

Back.OutSignals, Back.Parameters : PRealArray);

C

void Forw(PRealArray InSignals, PRealArray OutSignals, PRealArray Parameters)

void Back(PRealArray InSignals, PRealArray OutSignals, PRealArray Parameters,

PRealArray Back.InSignals, PRealArray Back.OutSignals, PRealArray Back.Parameters)

 Forw -

 (OutSignals). , -

,

 (InSignals)  (Parameters).

 Back -

,

(Back.InSignals)  (Back.Parameters). , -

, ,

 (InSignals)  (OutSignals)  (Parameters). -

. -

,

 Back.Parameters, . -

 Back.Parameters .

.

 End .

5.3.5.3.4 

NetBibl Elements; { }

Element Synaps { }

InSignals 1 { }

OutSignals 1 { }

Parameters 1 {  � }
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Forw { }

Begin

{ }

OutSignals[1] = InSignals[1] * Parameters[1]

End { }

Back {  }

Begin

{

}

Back.InSignals[1] = Back.OutSignals[1] * Parameters[1];

{

}

Back.Parameters[1] = Back.Parameters[1] + Back.OutSignals[1] * InSignals[1]

End { }

End Synaps { }

Element Branch(N : Long) {  N }

InSignals 1 { }

OutSignals N {N }

Forw { }

Var Long I; {I �  � }

Begin

For I=1 To N Do {  N }

OutSignals[I] = InSignals[1] { }

End { }

Back {  }

Var { }

Long I; {I �  � }

Real R; {R �  � }

Begin

R = 0;

For I=1 To N Do { }

R = R + Back.OutSignals[I]; { }

Back. InSignals[1] = R

End { }

End Branch { }

Element Sum(N Long) {  N }

InSignals N {N }

OutSignals 1 { }

Forw { }

Var { }

Long I; {I �  � }

Real R; {R �  � }

Begin

R = 0;

For I=1 To N Do { }

R = R + InSignals[I];

OutSignals[1] = R

End { }

Back { }

Var Long I; {I �  � }

Begin

For I=1 To N Do { }

Back.InSignals[I] = Back.OutSignals[1] { }

End { }

End Sum { }
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Element Mul { }

InSignals 2 { }

OutSignals 1 { }

Forw {  }

Begin

{ }

OutSignals[1] = InSignals[1] * InSignals[2]

End { }

Back {  }

Begin

{

}

Back.InSignals[1] = Back.OutSignals[1] * InSignals[2];

Back.InSignals[2] = Back.OutSignals[1] * InSignals[1]

End { }

End Mul { }

Element S_Train { }

InSignals 1 { }

OutSignals 1 { }

Parameters 1 {  � }

Forw { }

Begin

{

}

OutSignals[1] = InSignals[1] / (Parameters[1] + Abs(InSignals[1])

End { }

Back { }

Var Real R; {R � }

Begin

{R � ,

}

R = Back.OutSignals[1] / Sqr(Parameters[1] + Abs(InSignals[1]);

{

}

Back.InSignals[1] = R * Parameters[1];

{

}

Back.Parameters[1] = Back.Parameters[1] + R * InSignals[1]

End { }

End S_Train { }

Element S_NotTrain( Char : Real) { }

{Char � }

InSignals 1 { }

OutSignals 1 { }

Forw { }

Begin

{

}

OutSignals[1] = InSignals[1] / (Char + Abs(InSignals[1])

End { }

Back { }

Begin

{
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}

Back.InSignals[1]  = Back.OutSignals[1] * Char /  Sqr(Char + Abs(InSignals[1]);

End { }

End S_NotTrain { }

Element Pade(Char : Real) {  Char  � }

InSignals 2 { }

OutSignals 1 { }

Forw { }

Begin

{

}

OutSignals[1] = InSignals[1] / (Char+ InSignals[2])

End { }

Back { }

Var Real R; {R � }

Begin

{  �

}

R = Back.OutSignals[1] / (Char + InSignals[2]);

Back.InSignals[1] = R;

{

}

Back.InSignals[2] =  -R * OutSignals[1];

End { }

End Pade { }

Element Sign_Mirror { }

InSignals 1 { }

OutSignals 1 { }

Forw {  }

Begin

If InSignals[1] > 0 Then OutSignals[1] = 1 {  1, }

   Else OutSignals[1] = 0 { , }

End { }

Back { }

Begin

Back.InSignals[1] = OutSignals[1];   { }

End { }

End Sign_Mirror { }

Element Sign_ Easy { }

InSignals 1 { }

OutSignals 1 { }

Forw {  }

Begin

If InSignals[1] > 0 Then OutSignals[1] = 1 {  1, }

    Else OutSignals[1] = 0 { , }

End { }

Back { }

Begin

{ }

Back.InSignals[1] = Back.OutSignals[1];

End { }

End Sign_Easy { }
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Element Adaptiv_Sum( N : Long) {  N }

InSignals N {N }

OutSignals 1 { }

Parameters N {N  � }

Forw { }

Var { }

Long I; {I �  � }

Real R; {R �  � }

Begin

R = 0; {  }

For I=1 To N Do { }

R = R + InSignals[I] * Parameters[I]; { }

OutSignals[1] = R

End { }

Back { }

Var Long I; {I � }

Begin {  � }

For I=1 To N Do Begin

{  I-

 I- }

Back.InSignals[I] = Back.OutSignals[1] * Parameters[I];

{  I-  I-

}

Back. Parameters[I] = Back. Parameters[I] + Back.OutSignals[1] * InSignals[I]

End

End { }

End Adaptiv_Sum { }

Element Adaptiv_Sum_Plus ( N : Long) {  N }

InSignals N {N }

OutSignals 1 { }

Parameters N+1 {N+1  � }

Forw {  }

Var { }

Long I; {I �  � }

Real R; {R �  � }

Begin

R = Parameters[N+1]; {  N+1 }

For I=1 To N Do { }

R = R + InSignals[I] * Parameters[I]; { }

OutSignals[1] = R

End { }

Back {  }

Var Long I; {I � }

Begin {  � }

For I=1 To N Do Begin

{  I-

 I- }

Back.InSignals[I] = Back.OutSignals[1] * Parameters[I];

{  I-

 I-

}

Back. Parameters[I] = Back. Parameters[I] + Back.OutSignals[1] * InSignals[I]

End;

{  (N+1)-

}

Back.Parameters[N+1] = Back.Parameters[N+1] + Back.OutSignals[1]
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End { }

End Adaptiv_Sum_Plus { }

Element Square_Sum( N : Long) {  N }

InSignals N {N }

OutSignals 1 { }

Parameters (Sqr(N) + N) Div 2 {N(N+1)/2  � }

Forw { }

Var { }

Long I,J,K; {I,J,K �  }

Real R; {R �  � }

Begin

K = 1; {K � }

R = 0;

For I = 1 To N Do {I,J � }

For J = I To N Do Begin

R = R + InSignals[I] * InSignals[J] * Parameters[K];

K = K + 1

End;

{ ,

}

OutSignals[1] = R

End { }

Back {  }

Var { }

Long I, J, K; {I,J,K �  }

Real R; {R � }

Vector W; { }

Begin

For I = 1 To N Do

W[I] = 0;

K = 1; {K � }

For I = 1 To N Do

For J = I To N Do Begin

{

,

}

Back.Parameters[K] = Back.Parameters[K] +

Back.OutSignals[1] * InSignals[I] * InSignals[J];

R = Back.OutSignals[1] * Parameters[K];

W[I] = W[I] + R * InSignals[J];

W[J] = W[J] + R * InSignals[I];

K = K + 1

End;

For I = 1 To N Do

{

,

, ,

}

Back.InSignals[1] = W[I]

End { }

End Square_Sum { }

Element Square_Sum_Plus( N : Long) {  N }

InSignals N {N }

OutSignals 1 { }

Parameters (Sqr(N) + 3 * N) Div 2 + 1 {N(N+3)/2+1  � }

Forw { }
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Var { }

Long I, J, K; {I,J,K �  }

Real R; {R �  � }

Begin

K = 2 * N+1; {K � }

R = Parameters[Sqr(N) + 3 * N) Div 2 + 1];

For I = 1 To N Do Begin

R = R + InSignals[I] * Parameters[I] + Sqr(InSignals[I]) * Parameters[N + I];

For J = I + 1 To N Do Begin

R = R + InSignals[I] * InSignals[J] * Parameters[K];

K = K + 1

End

End

{ ,

,

, }

OutSignals[1] = R

End { }

Back {  }

Var { }

Long I, J, K; {I,J,K �  }

Real R; {R �  � }

Vector W; { }

Begin

For I = 1 To N Do

W[I] = 0;

K = 2 * N + 1; {K � }

For I = 1 To N Do Begin

Back.Parameters[I] = Back.Parameters[I] + Back.OutSignals[1] * InSignals[I];

Back.Parameters[N + I] = Back.Parameters[N + I] + Back.OutSignals[1] * Sqr(InSignals[I]);

W[I] = W[I] + Back.OutSignals[1] * (Parameters[I] + 2 * Parameters[N + I] * InSignals[I])

For J = I + 1 To N Do Begin

Back.Parameters[K] = Back.Parameters[K] +

Back.OutSignals[1] * InSignals[I] * InSignals[J];

R = Back.OutSignals[1] * Parameters[K];

W[I] = W[I] + R * InSignals[J];

W[J] = W[J] + R * InSignals[I];

K = K + 1

End

End;

For I = 1 To N Do

Back.InSignals[1] = W[I]

End { }

End Square_Sum_Plus { }

End NetBibl

5.3.5.3.5 

: , -

, , . -

 �  (Layer). , ,

, , -

,

.  � -

 (Cascad),  (Loop)  (Until). -

 � ,  Loop -

,  Until ,

. ,  Until, 

. ,
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InSignals=OutSignals

InSignals[1..N]=OutSignals[1..N]

:

Function Equal(InSignals, OutSignals : RealArray) : Logic;

Var Long I;

Logic L

Begin

L = True

For I = 1 To N Do

L = L And (InSignals[I] = OutSignals[I]);

Equal = L

End

 Contents,  (

) , .

.

, .

-

.

-

. , -

 NumberOf .

InSignals, OutSignals, Parameters,  � .

NumberOf  (

) , . -

- . -

 ParamDef, Static  Connections.

 ParamDef. 

. -

,  DefaultType. 

. , ,

.

Connections.

 Connections.  « »  « »

.

 End, .

5.3.5.3.6 

,  Elements, 

. « ».

NetBibl SubNets Used Elements; { ,  Elements}

{  N }

Cascad NSigm(aSum : Block; N : Long; Char : Real)

{  N 

}

Contents aSum(N), S_NotTrain(Char)

InSignals NumberOf(InSignals, aSum(N)) { }

OutSignals 1 { }

Parameters NumberOf(Parameters, aSum(N)) { }

Connections

{  � }

InSignals[1.. NumberOf(InSignals, aSum(N))] <=>

aSum.InSignals[1.. NumberOf(InSignals, aSum(N))]

aSum.OutSignals <=> S_NotTrain.InSignals {  � }
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OutSignals <=> S_NotTrain.OutSignals

{  �  }

Parameters[1.. NumberOf(Parameters, aSum(N))] <=>

aSum.Parameters[1.. NumberOf(Parameters, aSum(N))]

End { }

{  N }

Layer Lay1(aSum : Block; N,M : Long; Char : Real)

Contents Sigm: NSigm(aSum,N,Char)[M] {  M }

InSignals M * NumberOf(InSignals, Sigm)

{  M 

. }

OutSignals M { }

Parameters M * NumberOf(Parameters, Sigm)

{  M }

Connections

{ NumberOf(InSignals, NSigm(aSum,N,Char)) , . .}

InSignals[1..M * NumberOf(InSignals, Sigm)] <=>

Sigm[1..M].InSignals[1.. NumberOf(InSignals, Sigm)]

{  - }

OutSignals[1..M] <=> Sigm[1..M].OutSignals

{  � }

Parameters[1..M * NumberOf(Parameters, Sigm)] <=>

Sigm[1..M].Parameters[1.. NumberOf(Parameters, Sigm)]

End { }

{ }

Layer BLay( N,M : Long)

Contents Branch(N)[M] {  M }

InSignals M { }

OutSignals M * N {N }

Connections

InSignals[1..M] <=> Branch[1..M].InSignals { }

{ , . . }

OutSignals[1..N * M] <=> Branch[+:1..M].OutSignals[1..N]

End { }

{  N }

Cascad FullLay(aSum : Block; N,M : Long; Char : Real)

Contents Br: BLay1(M,N), Ne: Lay1(aSum,N,M,Char) { }

InSignals N {  � }

OutSignals M { }

Parameters NumberOf(Parameters, Ne)

{  M }

Connections

InSignals[1..N]<=> Br.InSignals[1..N] {  � }

{  - }

OutSignals[1..M] <=> Ne.OutSignals[1..M]

{  � }

Parameters[1..NumberOf(Parameters, Ne)] <=>

Ne.Parameters[1.. NumberOf(Parameters, Ne)]

{  � }

Br.OutSignals[1..N * M] <=> Ne.InSignals[1..N * M]

End { }

{ ,

Input � ;

Output �  ( );

Hidden �  H>0 ;

N � 

}
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Cascad  Net1(aSum : Block; Char : Real; Input, Output, Hidden, H, N : Long)

{

}

Contents

In: FullLay(aSum,N,Input,Char),

Hid1: FullLay(aSum,Input,Hidden,Char)

Hid2: FullLay(aSum,Hidden,Hidden,Char)[H-1] {  H=1}

Out: FullLay(aSum,Hidden,Output,Char)

InSignals N {  � N}

OutSignals Output { }

{ }

Parameters NumberOf(Parameters, In)+ NumberOf(Parameters, Hid1)+

(H-1) * NumberOf(Parameters, Hid2)+ NumberOf(Parameters, Out)

Connections

InSignals[1..N]<=> In.InSignals[1..N] {  � }

{  - }

OutSignals[1..Output] <=> Out.OutSignals[1.. Output]

{ e }

Parameters[1..NumberOf(Parameters,In)] <=> In.Parameters[1.. NumberOf(Parameters, In)]

Parameters[NumberOf(Parameters,In)+1..NumberOf(Parameters,In)+

NumberOf(Parameters, Hid1)] <=> Hid1.Parameters[1.. NumberOf(Parameters, Hid1)]

Parameters[NumberOf(Parameters,In)+ NumberOf(Parameters, Hid1)]+1

..NumberOf(Parameters,In)+NumberOf(Parameters, Hid1)+

(H-1) * NumberOf(Parameters, Hid2)] <=>

Hid2[1..H-1].Parameters[1.. NumberOf(Parameters, Hid2)]

Parameters[NumberOf(Parameters,In)+ NumberOf(Parameters, Hid1)]+

(H-1) * NumberOf(Parameters, Hid2)+1..NumberOf(Parameters,In)+

NumberOf(Parameters,Hid1)+(H-1)*NumberOf(Parameters,Hid2)+

NumberOf(Parameters, Out)] <=> Out.Parameters[1.. NumberOf(Parameters, Out)]

{ }

In.OutSignals[1..Input] <=> Hid1.InSignals[1..Input] { }

Hid1.OutSignals[1..Hidden] <=> Hid2[1].InSignals[1..Hidden] { }

{ .  H=1 }

Hid2[1..H-2].OutSignals[1.. Hidden] <=> Hid2[2..H-1].InSignals[1.. Hidden]

Hid2[H-1].OutSignals[1.. Hidden] <=> Out.InSignals[1.. Hidden]{  � }

End

{  M 

 M }

Loop Circle(aSum : Block; Char : Real; M, K : Long) K

Contents

Net: FullLay(aSum,M,M,Char)

InSignals M {  � N}

OutSignals M { }

Parameters NumberOf(Parameters, Net) {  FullLay}

Connections

InSignals[1..M]<=> Net.InSignals[1..M] {  � }

OutSignals[1..M] <=> Net.OutSignals[1.. M] {  � }

{ }

Parameters[1..NumberOf(Parameters,Net)] <=> Net.Parameters[1.. NumberOf(Parameters,Net)]

Net.OutSignals[1..M] <=> Net.InSignals[1..M] { }

End { }

{

 N .

.

}

Cascad  Net2: (aSum : Block; Char : Real; M, K, N : Long)

Contents

In: FullLay(aSum,N,M,Char), { }
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Net: Circle(aSum,Char,M,K) { }

InSignals N {  � N}

OutSignals M { }

{ }

Parameters NumberOf(Parameters, In)+ NumberOf(Parameters, Net)

ParamDef DefaultType -1 1

Connections

InSignals[1..N]<=> In.InSignals[1..N] {  � }

{  - c }

OutSignals[1..M] <=> Net.OutSignals[1.. M]

{ }

Parameters[1..NumberOf(Parameters, In)] <=> In.Parameters[1.. NumberOf(Parameters, In)]

Parameters[NumberOf(Parameters,In)+1..

NumberOf(Parameters,In)+NumberOf(Parameters, Net)]

<=> Net.Parameters[1.. NumberOf(Parameters, Net)]

{ }

In.OutSignals[1..M] <=> Net.InSignals[1..M] { }

Net.OutSignals[1..M] <=> Net.InSignals[1..M] { }

End

{  N }

Cascad Hopf(N : Long)

Contents Sum(N),Sign_Easy { }

InSignals N {  � N}

OutSignals 1 {  � 1}

Parameters NumberOf(Parameters,Sum(N)) {  � N}

Connections

InSignals[1..N]<=> Sum.InSignals[1..N] {  � }

{  � }

OutSignals <=> Sign_Easy.OutSignals

{  � }

Parameters[1..NumberOf(Parameters, Sum(N))] <=>

Sum.Parameters[1.. NumberOf(Parameters, Sum(N))]

Sum.OutSignals <=> Sign_Easy.InSignals { }

End

{ }

Layer HLay(N : Long)

Contents Hop: Hopf(N)[N] {  N }

InSignals N * N {N  N }

OutSignals N { }

Parameters N * NumberOf(Parameters, Hop)

Connections

{ NumberOf(InSignals, Hop) , . .}

InSignals[1..Sqr(N)] <=> Hop[1..N].InSignals[1..N]

{  - }

OutSignals[1..N] <=> Hop[1..N].OutSignals

{  � }

Parameters[1..N * NumberOf(Parameters, Hop)] <=>

Hop[1..N].Parameters[1.. NumberOf(Parameters, Hop)]

End

{  N }

Until Hopfield(N : Long) InSignals=OutSignals

Contents BLay(N,N),HLay(N) { }

InSignals N {  � N}

OutSignals N {  � N}

Parameters N * NumberOf(Parameters,HLay(N)) {  � N*N}

Connections

InSignals[1..N]<=> BLay.InSignals[1..N] {  � }
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{  � }

OutSignals[1..N] <=> HLay.OutSignals[1..N]

Parameters[1..N*NumberOf(Parameters, HLay(N))] <=>

HLay.Parameters[1..N*NumberOf(Parameters, HLay(N))]

{ }

BLay.OutSignals[1..Sqr(N)] <=> HLay.InSignals[1..Sqr(N)]

HLay.OutSignals[1..N] <=> BLay.InSignals[1..N] { }

End

End NetLib

NetWork Hop Used SubNets; { }

MainNet Hopfield(5)

Parameters 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0;

ParamMask -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1;

End NetWork

5.3.5.4

.

.

,

.

.

5.3.5.4.1 

-

, . ,

. :

Parameters M * NumberOf(Parameters,Branch(N))

, .

:

� , -

;

� ,

:

� , -

;

� -

, ;

,

.

.

Layer  A

Contents Net1, Net2[K], Net3

InSignals NumberOf(InSignals,Net1)+K*NumberOf(InSignals,Net2)

+NumberOf(InSignals,Net3)

OutSignals NumberOf(OutSignals,Net1)+K*NumberOf(OutSignals,Net2)

+NumberOf(OutSignals,Net3)

Parameters NumberOf(Parameters,Net1)+K*NumberOf(Parameters,Net2)

+NumberOf(Parameters,Net3)

Cascad  B

Contents Net1, Net2[K], Net3

InSignals NumberOf(InSignals,Net1)

OutSignals NumberOf(OutSignals,Net3)

Parameters NumberOf(Parameters,Net1)+K*NumberOf(Parameters,Net2)

+NumberOf(Parameters,Net3)
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5.3.5.4.2 

.

1. .

2. .

3. .

4. -

.

5. .

.

1.

 � ,  �

. . - -

, ,

.

2. -

 � 

,  � . . - -

,

, .

3. -

.

:

1.

. ,

.

2.

.

,  ( -

) .

3.

 � -

,  � . . -

, , -

.

4. , -

. - -

, -

, .

5.  Cascad .

Loop  Until -

. -

-

, , -

.

,

.

.

Layer  A

Contents Net1, Net2[K], Net3

InSignals[1..NumberOf(InSignals,Net1)+K*NumberOf(InSignals,Net2)

+NumberOf(InSignals,Net3)] <=> Net1. InSignals[1..NumberOf(InSignals,Net1)],

Net2[1..K].InSignals[1..NumberOf(InSignals,Net2)],

Net3.InSignals[1..NumberOf(InSignals,Net3)]

OutSignals[1..NumberOf(OutSignals,Net1)+K*NumberOf(OutSignals,Net2)

+NumberOf(OutSignals,Net3)] <=> Net1. OutSignals[1..NumberOf(OutSignals,Net1)],

Net2[1..K].OutSignals[1..NumberOf(OutSignals,Net2)],

Net3.OutSignals[1..NumberOf(OutSignals,Net3)]
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Parameters[1..NumberOf(Parameters,Net1)+K*NumberOf(Parameters,Net2)

+NumberOf(Parameters,Net3)] <=> Net1. Parameters[1..NumberOf(Parameters,Net1)],

Net2[1..K].Parameters[1..NumberOf(Parameters,Net2)],

Net3.Parameters[1..NumberOf(Parameters,Net3)]

Cascad B

Contents Net1, Net2[K], Net3

InSignals[1..NumberOf(InSignals,Net1)] <=> Net1. InSignals[1..NumberOf(InSignals,Net1)]

OutSignals[1..NumberOf(OutSignals,Net3)] <=>

Net3.OutSignals[1..NumberOf(OutSignals,Net3)]

Parameters[1..NumberOf(Parameters,Net1)+K*NumberOf(Parameters,Net2)

+NumberOf(Parameters,Net3)] <=> Net1. Parameters[1..NumberOf(Parameters,Net1)],

Net2[1..K].Parameters[1..NumberOf(Parameters,Net2)],

Net[3].Parameters[1..NumberOf(Parameters,Net3)]

Net1. OutSignals[1..NumberOf(OutSignals,Net1)],

Net2[1..K].OutSignals[1..NumberOf(OutSignals,Net2)] <=>

Net2[1..K].InSignals[1..NumberOf(InSignals,Net2)],

Net3.InSignals[1..NumberOf(InSignals,Net3)]

Loop  C N

Contents Net1, Net2[K], Net3

InSignals[1..NumberOf(InSignals,Net1)] <=> Net1. InSignals[1..NumberOf(InSignals,Net1)]

OutSignals[1..NumberOf(OutSignals,Net3)] <=>

Net3.OutSignals[1..NumberOf(OutSignals,Net3)]

Parameters[1..NumberOf(Parameters,Net1)+K*NumberOf(Parameters,Net2)

+NumberOf(Parameters,Net3)] <=> Net1. Parameters[1..NumberOf(Parameters,Net1)],

Net2[1..K].Parameters[1..NumberOf(Parameters,Net2)],

Net[3].Parameters[1..NumberOf(Parameters,Net3)]

Net1. OutSignals[1..NumberOf(OutSignals,Net1)],

Net2[1..K].OutSignals[1..NumberOf(OutSignals,Net2)] <=>

Net2[1..K].InSignals[1..NumberOf(InSignals,Net2)],

Net3.InSignals[1..NumberOf(InSignals,Net3)]

Net3.OutSignals[1..NumberOf(OutSignals,Net3)] <=>

Net1. InSignals[1..NumberOf(InSignals,Net1)]

5.3.5.4.3 

, , . « -

», 

. , : ,

, , , ,

, . ,

. « »  BLay -

-

. .

{ }

Layer BLay( N,M : Long)

Contents Branch(N)[M] {  M }

Connections

{ , . . }

OutSignals[1..N * M] <=> Branch[+:1..M].OutSignals[1..N]

End { }

5.3.5.4.4 

,  Elements, 

. " ".

NetBibl SubNets Used Elements; { ,  Elements}

{  N }

Cascad NSigm(aSum : Block; N : Long; Char : Real)
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{  N 

}

Contents aSum(N), S_NotTrain(Char)

End

{  N }

Layer Lay1(aSum : Block; N,M : Long; Char : Real)

Contents Sigm: NSigm(aSum,N,Char)[M] {  M }

End

{ }

Layer BLay( N,M : Long)

Contents Branch(N)[M] {  M }

Connections

{ , . . }

OutSignals[1..N * M] <=> Branch[+:1..M].OutSignals[1..N]

End

{  N }

Cascad FullLay(aSum : Block; N,M : Long; Char : Real)

Contents BLay1(M,N), Lay1(aSum,N,M,Char) { }

End { }

{ ,

Input � ;

Output �  ( );

Hidden �  H>0 ;

N � 

}

Cascad  Net1(aSum : Block; Char : Real; Input, Output, Hidden, H, N : Long)

{

.

}

Contents

In: FullLay(aSum,N,Input,Char),

Hid1: FullLay(aSum,Input,Hidden,Char)

Hid2: FullLay(aSum,Hidden,Hidden,Char)[H-1] {  H=1}

Out: FullLay(aSum,Hidden,Output,Char)

End

{  M 

 M .

}

Loop Circle(aSum : Block; Char : Real; M, K : Long) K

Contents

FullLay(aSum,M,M,Char)

ParamDef DefaultType -1 1

End

{

 N .

}

Cascad Net2: (aSum : Block; Char : Real; M, K, N : Long)

Contents

In: FullLay(aSum,N,M,Char), { }

Net: Circle(aSum,Char,M,K) { }

End

Cascad Hopf(N : Long) {  N }

Contents Sum(N),Sign_Easy { }

End

{ }
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Layer HLay(N : Long)

Contents Hop: Hopf(N)[N] {  N }

End

{  N }

Until Hopfield(N : Long)  InSignals=OutSignals

Contents BLay(N,N),HLay(N) { }

End

End NetLib

5.4

, .

-

. ? ,

,  ( )  (

),  ( )  (

). . -

. -

 ( ) . -

,  � .

,  « »

.

5.4.1

:

1. .

2. .

3. .

4. .

5. .

,

. ,

. , , -

,

. .

, , ,  � 

.

 3.

InSignals 0

OutSignals 1

arameters 2

InSignalMask 3

ParamMask 4

BackInSignals 5  ( )

BackOutSignals 6  ( )

Back arameters 7

Element 0  � 

Layer 1  � 

Cascad 2  � 

CicleFor 3  � 

CicleUntil 4  � 
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.

. 3.

5.4.2

.

 Forw  Back .

5.4.2.1  (Forw)

:

Pascal:

Function Forw ( Net : PString; InSignals : PRealArray ) : Logic;

C:

Logic Forw(PString Net, PRealArray InSignals)

:

Net � , .

InSignals � .

 � ,  Net.

.

1.  Error <> 0, .

2.  Net , , -

.

3. ,  Net 

,  301 � ,

, .

4.  Forw ,  Net.

5. ,  304 -

. .

. .

5.4.2.2  (Back)

:

Pascal:

Function Back( Net : PString; BackOutSignals : PRealArray) : Logic;

C:

Logic Back(PString Net, PRealArray BackOutSignals)

:

Net � , .

BackOutSignals � .

 � ,  Net.

.

1.  Error <> 0, .

2.  Net , , -

.

3. ,  Net 

,  301 � ,

, .

4.  Back ,  Net.

5. ,  305 -

. . -

. .

5.4.3 .

: Modify � , -

, ModifyMask � , NullGradient � -

 RandomDirection � .

5.4.3.1  (Modify)

:

Pascal:
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Function Modify( Net : PString; OldStep, NewStep : Real; Tipe : Integer; Grad : PRealArray ) : Logic;

C:

Logic Modify(PString Net, Real OldStep, Real NewStep, Integer Tipe, PRealArray Grad)

:

Net � , .

OldStep, NewStep � .

Tipe �  InSignals  Parameters.

Grad � .

 � ,

Net.

.

1.  Error <> 0, .

2.  Net , , -

.

3. ,  Net 

,  301 � ,

, .

4.  Grad ,  Back.Parameters

 Back.InputSignals  Tipe.

5.  Tipe  P, 

, ,

Tipe  -1 ( ) :

P1=P*OldStep+DP*NewStep.

,  P, ,

:

P2=Pmin,  P1<Pmin

P2=Pmax,  P1>Pmax

P2=P1 

5.4.3.2  (ModifyMask)

:

Pascal:

Function ModifyMask( Net : PString; Tipe : Integer; NewMask: PLogicArray ) : Logic;

C:

Logic Modify(PString Net, Integer Tipe, PLogicArray NewMask)

:

Net � , .

Tipe �  InSignals  Parameters.

NewMask � .

 � ,

 Net.

.

1.  Error <> 0, .

2.  Net , , -

.

3. ,  Net 

,  301 � ,

, .

4.  Tipe -

 NewMask.

5.4.3.3  (NullGradient)

:

Pascal:

Function NullGradient( Net : PString ) : Logic;

C:

Logic NullGradient(PString Net)
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:

Net � , .

 � ,  Net.

.

1.  Error <> 0, .

2.  Net , , -

.

3. ,  Net 

,  301 � ,

, .

4.  Back.Parameters  Back.OutSignals.

5.4.3.4  (RandomDirection)

:

Pascal:

Function RandomDirection( Net : PString; Range : Real ) : Logic;

C:

Logic RandomDirection(PString Net, Real Range)

:

Net � , .

Range � , -

.

 � .

.

1.  Error <> 0, .

2.  Net , , -

.

3. ,  Net 

,  301 � ,

, .

4.  Back.Parameters . -

,  (ParamType)

 Range. -

,  ParamDef 

Range.  [- ; -

].

5.4.4 , .

, .

. " ".

5.4.4.1  (nwGetData)

:

Pascal:

Function nwGetData(Net : PString; DataType : Integer; Var Data : PRealArray) : Logic;

C:

Logic nwGetData(PString Net, Integer DataType, PRealArray* Data)

:

Net � , .

DataType � , .

Data � .

 � , , -

 Net.

.

1.  Net , , -

.
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2. ,  Net 

,  301 � ,

, .

3. ,  DataType ,

 306 � , ,

.

4.  Data  DataType .

5.4.4.2  (nwSetData)

:

Pascal:

Function nwSetData(Net : PString; DataType : Integer; Var Data : RealArray) : Logic;

C:

Logic nwSetData(PString Net, Integer DataType, RealArray* Data)

:

Net � , .

DataType � , .

Data � .

 � , ,

Net  Data.

.

1.  Net , , -

.

2. ,  Net 

,  301 � ,

, .

3. ,  DataType ,

 306 � , ,

.

4.  ( ) -

 Data.  Data  ( -

),

( )  Data.  Data

 ( ), -

 ( ),  Data

.

5.4.4.3  (NormalizeNet)

:

Pascal:

Function NormalizeNet(Net : PString) : Logic;

C:

Logic NormalizeNet(PString Net)

:

Net � , .

 � ,  Net.

.

1.  Net , , -

.

2. ,  Net 

,  301 � ,

, .

3. , . -

.

4.  « »  � ,

-

. .
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5. ,  « » � 

,

; .

.

6. .

7. .

5.4.5

,  " ":

nwSetCurrent � 

nwAdd � 

nwDelete � 

nwWrite � 

nwGetStructNames � 

nwGetType � 

nwEdit � 

OnError � 

GetError � 

FreeMemory � 

 nwGetType   TypeId 

, . 3.

,  nwGetData ( )  nwSetData (

) , ,  " ",

.

5.4.5.1

. 4 ,

, .

 4

.

301  Error

302  Error

303  Error

304  Error

305  Error

306  Error
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6.

, .

-

, . -

 - , .

, :

1. , .

2. .

, ,  -

.  - 

, . ,

,

.

6.1

 « », , ,

, , � �a b, . ,

, � �a b, .

, . ,

. . ,

 25  5 

35 . . ,

. -

� � � � � �( )( ) / ( )min max minb a T T T T a , T - , Tmin Tmax

, � - , . -

. �,

T a T T b a T� � � � �( )( ) / ( )max min min� . ,

, , .

-

, ,

.  ( -

) .

, ,

. ,

 - . :

 N .  N . , -

. :

, , ,

. -

,  (  - ). , -

,  - N

N . N -

. .

.  - 

. :

1.  1, ( ) /a b� 2 ,

 0 .

2. .

N

 2
N

.

. -

. . , -

, -
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. , N!

N .

6.2

-

 « K- ». -

. -

. , , , -

. -

, , , -

.

1. . . -

.

1.  1, ( ) /a b� 2 ,

 0 .

2. , ,

 1. 

 (  « »).

,

: � �i a b� � �( ) / 2 , i N� 1, ,K ; � i

- i- . � -  (

( ) /a b� 2 ).  R :

R
a bi� � ������

�	�
�
min :min

( ) /
1

2�
� . ,

, ,  - 

.

2. . . -

, .

-

. ,

-

��� -

: � �R i j� �max :( )1 � � � , � i  - , � j  - -

.

3. .

, .

4. .

. , -

-

�. -

� �� �R
i

i i� ��min ;1 1� � � ,

.

, , -

. , -

 - , -

,

.

6.3

,

.

. -
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. � , ,

�.

� . , � �� � � �� �, . , -

, :

� �
� �

H �
�

� � � �
� � � �

�
�
		



		

0

2

2

, ,

, ,

, .

 -� � �
� � � � � �
� � � � � �

�.

. , , - ,

, -  - 

. -

. , , -

, , , -

. -

.

1. . .

k- . -

:

� �
� �

� �
� �

i

k

a b i k

a b

� � � �

� � �

�
�
�

/ ,

/ ,

2

2

�- .

, �
, , :

� �� � � �� �H a b a bi

i k

k� � � � � � � �
�
� � � � �/ / .2 2

2 2

i-
�
��

� �
� �

H a b i k

a bi

i

k

� � � � �
� � �

���
2 2

2 2

( ( ) / ),

( ( ) / ).
.

2. . . -

k- .

:� � �k i� � , i k� . -

�� ,

. , -

�k, . �k-� ��,
� � �1 2 1� � �

�
K N . -

� �0 � i , i>1. -

D. , � �0 1� , �� D. � �0 1� ,

�� �0=�1.

� � � � � � �1 0 1 0 1

2 1
2 2

� � ��
��

�
���

, , , ,K N .
� �

�
0 1

2
2

� � , �
1

-

D. , � � � �0 1 2� � . -
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.

 1.

.

1. Answer .

2. Connections .

3. Contents .

4. Include , .

5. Interpretator , .

6. NumberOf . .

7. Reliability .

8. Signals , ;

.

9. SetParameters .
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. 1 ,

. .

.

. 2.

6.7.1

,

 « »  « ».

< > ::= < > [< >] < -

> < > [< >] [< >] [<

>] [< >] < -

>

< > ::= Interpretator < >

< >::= < >

< > ::= < > [<

>]

< > ::= < > [< -

 >] [< >] < >

< > ::= Inter < > : (<

>)

< > ::= < >

< > ::= Begin < > End

< > ::= Contents < > ;

< > ::= < > [,<  >]

< > ::= < >: {< > � < -

>} [[<  >]][(< >)]

< > ::= < >

<  > ::= < >

< > ::= < >

< > ::= < >

< > ::= < >

[;< >]

< > ::= Signals < Long>

< > ::= < , , -

, Signals>

< > ::= < , , -

, Answer>

< > ::= End Interpretator

6.7.2

: , ,

, , , -

, .

 Interpretator -

, -

.

 2.

.

Empty B � 

C � 

.

= * +

Binary E � N � 

( )

.

Major E � N � 

( )

. -

.

BynaryCoded E � N � 

( )

.
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 � , : -

. ,

. ,

. , -

, , .

-

. , , :

Pascal:

Procedure Interpretator(Signals : PRealArray; Var Answer, Reliability : Real);

C:

void Interpretator(PRealArray Signals, Real* Answer, Real* Reliability);

, -

.  «;».

( ) .  SetParameters -

,

 ( . 2). -

SetParameters , -

, . ,

 10  15  �

MyInt : BinaryCoded(15)[10],  SetParameters -

:

MyInt[I:1..10] SetParameters 0.01*I

 0.01,  � 0.02 

. .

,

. , , -

, . -

 NumberOf, -

 ( ) .

-

, -

. , , -

.  1 

.

-

, . , ,

,  � 

. . .  1 -

.

, , -

.

6.7.3

:  10  273;

, ;

,

( );

 ( , , ). -

.  � .

 1.

Interpretator Meteorology

Inter Empty1 () { }

Static

Real B Name " ";



CHAP6.DOC 124

Real C Name " ";

Begin

Answer = Signals[1] * B + C;

Reliability = 0

End

Inter Binary1 : ( N : Long ) { . }

Static

Real E Name " ";

Var

Long A, B, I;

Real Dist;

Begin

Dist = E;

B = 0; { }

A = 0; { }

For I = 1 To N Do Begin

If Abs(Signals[I]) < Dist Then Dist = Abs(Signals[I]);

If Signals[I] > 0 Then Begin A = I; B = B + 1; End;

End;

If B <> 1 Then Answer = 0 Else Answer = A

Reliability = Abs(Dist / E)

End

Inter Major1 : ( N : Long) { . .}

Static

Real E Name " ";

Var

Real A, B;

Long I, J;

Begin

A = -1.E+30; { }

B = -1.E+30; { }

J = 0; { }

For I = 1 To N Do Begin

If Signals[I] > A Then Begin B = A; A = Signals[I]; J=I; End

Else If Signals[I] > B Then B = Signals[I];

End;

Answer = J;

If A - B > E Then Reliability = 1 Else Reliability = (A - B) / E;

End

Inter BynaryCoded1 : ( N : Long )

Static

Real E Name " ";

Var

Long A, I;

Real Dist;

Begin

Dist = E;

A = 0; { }

For I = 1 To N Do Begin

If Abs(Signals[I]) < Dist Then Dist = Abs(Signals[I]);

A = A * 2;

If Signals[I] > 0 Then A = A + 1;

End;

Answer = A;

Reliability = Abs(Dist / E)

End

Contents Temp : Empty1, Cloud : Binary1(2), Wind : BynaryCoded1(3), Rain : Major1(3);
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Temp SetParameters 10, 273;

Cloud SetParameters 0.1;

Wind SetParameters 0.2;

Rain SetParameters 0.15

Signals NumberOf(Signals,Temp) + NumberOf(Signals, Cloud) + NumberOf(Signals, Wind) +

NumberOf(Signals, Rain)

Connections

Temp.Signals <=> Signals[1];

Cloud.Signals[1..2] <=> Signals[2; 3];

Wind.Signals[1..3] <=> Signals[4..6];

Rain.Signals[1..3] <=> Signals[7..9]

Temp.Answer <=> Answer[1];

Cloud.Answer[1..2] <=> Answer[2];

Wind.Answer[1..3] <=> Answer[3];

Rain.Answer[1..3] <=> Answer[4]

End Interpretator

 2.

Interpretator Meteorology

Contents Temp : Empty, Cloud : Binary(2), Wind : BynaryCoded(3), Rain : Major(3);

Temp SetParameters 10, 273;

Cloud SetParameters 0.1;

Wind SetParameters 0.2;

Rain SetParameters 0.15

End Interpretator

6.8

:

1. .

2. .

3. .

4. .

5. .

, -

-

. -

. . -

, , ,

 � .

:

< > ::=

< >.< > [[< >]]

 3.

Empty 0 .

Binary 1 .

Major 2 . .

BynaryCoded 3 .

UserType -1 , .
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.

. 3.

6.8.1

 � .

6.8.1.1  (Interpretate)

:

Pascal:

Function Interpretate( IntName : PString; Signals : PRealArray;

Var Reliability, Answers : PRealArray ) : Logic;

C:

Logic Interpretate(PString IntName, PRealArray Signals, PRealArray* Reliability, PRealArray* Answers)

:

IntName � , .

Signals � .

Answers � .

Reliability � .

 �  Signals, , -

 IntName.

.

1.  Error <> 0, .

2.  IntName , , -

.

3. ,

 IntName ,  501 � 

, ,

.

4. , -

 IntName.

5. ,  504 -

. . -

. .

6.8.2

,  " ":

aiSetCurrent � 

aiAdd � 

aiDelete � 

aiWrite � 

aiGetStructNames � 

aiGetType � 

aiGetData � 

aiGetName � 

aiSetData � 

aiEdit � 

OnError � 

GetError � 

FreeMemory � 

 aiGetType  TypeId 

, . 3.

 aiSetData  SetEstIntParameters .
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6.8.3

. 4 ,

, .

6.9

.

.

,  ( )

,

.

, . -

. ,

,

, . , -

. , -

.

,

, -

,  � 

 � . :

, -

.

 ( ),

, , ,

.

. 5 .

. -

. . 6.

 4.

.

501  Error

502  Error

503  Error

504  Error

 5

.

1. Answer .

2. Back .

3. Contents .

4. Direv .

5. Est .

6. Estim , .

7. Estimation , .

8. Include , .

9. Link , .

10. NumberOf . .

11. Reliability .

12. Signals , ;

.

13. Weight .

14. Weights .
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6.9.1

,

 « »  « ».

< > ::= < > [< >] < > <

> [< >] [< >] [< -

>] [< >] [< >] [<

>] < >

< > ::= Estimation < >

< >::= < >

< > ::= < > [< >]

< > ::= < > [< >]

[< >] < >

< > ::= Est < > (< >)

< > ::= < >

< > ::= Begin < > End

< > ::= Contents < > ;

< > ::= < > [,<  >]

< > ::= < >: {< > � < >}

[(< >)] [[< >]]

< > ::= < >

<  > ::= < >

< > ::= < >

< > ::= < >

< > ::= < > [;< -

>]

< > ::= < > [[< > [..< >

[:< >] ]]] Link < > [[< > [..< >

[:< >] ]]]

< > ::= < >

< > ::= Weights < >;

< > ::= < > [,< >]

< > ::= < >

< > ::= Signals < Long>

< > ::= < , , ,

Signals>

< > ::= < , , ,

Answer>

< > ::= End Estimation

6.9.2

: , , ,

, , ,

, , .

 Estimation -

, .

 6

.

Empty B � 

C � 

, -

.

Binary E � N � . . -

.

Major E � N � . . -

.

BynaryCoded E � N � . .
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 � , , -

, . , -

, , .

,

, , ,

. ,

:

Pascal:

Procedure Estimation(Signals, Back : PRealArray; Direv : Logic; Answer, Reliability : Real; Var Estim : Real);

C:

void Estimation(PRealArray Signals, PRealArray Back,

Logic Direv, Real Answer, Real Reliability, Real* Estim);

.

, , -

. , Back[I] = A, 

Back[I] = Back[I] + A. , -

.

, . -

 «;».

.  SetParameters -

,  ( )  (

. 6). 

SetParameters , , -

. ,  10 -

 15  � MyEst : BinaryCoded(15)[10], 

SetParameters :

MyEst[I:1..10] SetParameters 0.01*I

 0.01,  � 0.02 . .

, .

. , , -

 Temp - .

 Link , , -

. -

.  aiSetData 

esSetData.

.

, , .

,

. , ,

, . -

 NumberOf,  ( ) -

.

-

, .

, ,

. -

.  1 

. .

-

. , ,

.

.  1 

.

.
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, ,

.

6.9.3

:

 10  273; 

, ;

,  ( -

);  (

, , ). -

.

.  � .

 1.

Estimation Meteorology

Est Empty1 () { , }

Static

Real B Name " ";

Real C Name " ";

Real E Name " ";

Var

Real A;

Begin

A = Signals[1] - (Answer - C) / B;

D = E * Reliability; { }

If Abs(A)<D Then Estim = 0

Else

If A > 0 Then Begin

Estim = Weight * Sqr(A - D) / 2;

If Direv Then Back[1] = Weight * (A - D);

End Else Begin

Estim = Weight * Sqr(A + D) / 2;

If Direv Then Back[1] = Weight * (A + D);

End

End

Est Binary1 ( N : Long) { . .}

Static

Real E Name " ;

Var

Long I, J;

Real A, B, C;

Begin

J = Answer; {  � }

B = 0;

C = E * Reliability; { }

For I = 1 To N Do

If  I = J Then Begin

If Signals[I] < Then Begin

B = B + Sqr(Signals[I] - );

If Direv Then Back[I] = 2 * Weight * (Signals[I]- );

End;

End Else Begin

If Signals[I] > -C Then Begin

B = B + Sqr(Signals[I] + C);

If Direv Then Back[I] = 2 * Weight * (Signals[I] + C);

End

End;

Estim = Weight*B

End
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Est Major1 ( N : Long) { . .}

Static

Real E Name " ;

Var

Real A, B;

Long I, J, K, Ans;

RealArray[N+1] Al,Ind;

Begin

Ans = Answer;

Ind[1] = Ans;

Al[1] = Signals[Ans] - E * Reliability;

Ind[N+1] = 0;

Al[N+1] = -1.e40;

K:=1;

For I = 1 To N Do

If I <> Ans Then Begin

 Al[K] = Signals[I];

 Ind[K] = I;

 K = K + 1;

End; { }

For I = 2 To N-1 Do Begin

A = Al[I];

K = I;

For J = I+1 To N Do

If Al[J] > A Then Begin

K = J;

A = Al[J];

End; { }

Al[K] = Al[I];

Al[I] = A;

J = Ind[K];

Ind[K] = Ind[I];

Ind[I] = J;

End; { }

A = Al[1]; {  I }

I = 1;

While (A / I <= Al[I+1]) Do Begin

A = A + Al[I];

I = I + 1;

End; {  I-1 }

B = A / I; {B � , }

A = 0; { }

For J = 1 To I Do Begin

A = A + Sqr(Al[J] - B);

If Direv Then Back[Ind[J]] = -2* Weight * (Al[J] - B);

End;

Estim = Weight * A

End;

Est BynaryCoded1 : ( N : Long)  { }

Static

Real E Name " ;

Var

Long I, J, A, K;

Real B, C;

Begin

A = Answer;

B = 0;

C = E * Reliability; { }
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For I = N To 1 By -1 Do Begin

J = A / 2;

K = A - 2 * J;

A = J;

If  A = 1 Then Begin

If Signals[I] < C Then Begin

B = B + Sqr(Signals[I] - C);

If Direv Then Back[I] = 2 * Weight * (Signals[I]-C);

End;

End Else Begin

If Signals[I] > -C Then Begin

B = B + Sqr(Signals[I] + C);

If Direv Then Back[I] = 2 * Weight * (Signals[I] + C);

End;

End;

Estim = Weight*B

End

Contents Temp : Empty1, Cloud : Binary1(2), Wind : BynaryCoded1(3), Rain : Major1(3);

Cloud Link Meteorology.Cloud { }

Wind Link Meteorology.Wind

Rain Link Meteorology.Rain

Temp SetParameters 10, 273; { }

Cloud SetParameters 0.1; { }

Wind SetParameters 0.2;

Rain SetParameters 0.15

Weights 1, 1, 1, 1

Signals NumberOf(Signals,Temp) + NumberOf(Signals, Cloud) + NumberOf(Signals, Wind) +

NumberOf(Signals, Rain)

Connections

Temp.Signals <=> Signals[1];

Cloud.Signals[1..2] <=> Signals[2; 3];

Wind.Signals[1..3] <=> Signals[4..6];

Rain.Signals[1..3] <=> Signals[7..9]

Temp.Answer <=> Answer[1];

Cloud.Answer[1..2] <=> Answer[2];

Wind.Answer[1..3] <=> Answer[3];

Rain.Answer[1..3] <=> Answer[4]

End Interpretator

 2.

Estimation Meteorology

Contents Temp : Empty, Cloud : Binary(2), Wind : BynaryCoded(3), Rain : Major(3);

Cloud Link Meteorology.Cloud { }

Wind Link Meteorology.Wind

Rain Link Meteorology.Rain

Temp SetParameters 10, 273; { }

Cloud SetParameters 0.1; { }

Wind SetParameters 0.2;

Rain SetParameters 0.15

End Interpretator

6.10

:
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1. .

2. .

3. .

4. .

5. .

, -

.

.

. ,

, ,  � .

-

:

< > ::=

< >.< > [[< >]]

.

. 3.

6.10.1

 � -

, , .

6.10.1.1  (Estimate)

:

Pascal:

Function Estimate( EstName : PString; Signals, Back, Answers, Reliability: PRealArray;

Direv : Logic; Var Estim : Real ) : Logic;

C:

Logic Estimate(PString EstName, PRealArray Signals, PRealArray* Back, PRealArray Answers,

PRealArray Reliability, Logic Direv, Real* Estim)

:

EstName � , .

Signals � .

Back � .

Answers � .

Reliability � .

Direv �  (False � ).

Estim � .

 �  Signals, , -

 EstName.

.

1.  Error <> 0, .

2.  EstName , ,

.

3. ,  EstName, 

,  401 � ,

, .

4. ,  EstName.

5. ,  404 �

. . -

. .

6.10.2

,  " ":

esSetCurrent � 

esAdd � 

esDelete � 

esWrite � 

esGetStructNames � 
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esGetType � 

esGetData � 

esGetName � 

esSetData � 

esEdit � 

OnError � 

GetError � 

FreeMemory � 

 esGetType  TypeId 

, . 3.

,  SetEstIntParameters 

esSetData, , , -

.

6.10.2.1  (SetEstIntParameters)

:

Pascal:

Function SetEstIntParameters( IntName : PString; Param : PRealArray ) : Logic;

C:

Logic SetEstIntParameters(PString IntName, PRealArray Param)

:

IntName � , -

.

Param � .

 � , -

,  IntName, , ,  Param.

.

1. .

2. , -

 IntName, , -

,  Param,.

6.10.3

. 7 ,

, .

 7.

.

401  Error

402  Error

403  Error

404  Error
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7.

. ,

. -

, .

 � . -

,

.

, . , -

.

7.1 .

 « », 

.

1. .

2. .

1. .

2. .

.

, . ,

« » -

, .

. -

, -

.

, -

.

5. -

.

6. -

.

5. -

-

.

6.

.

 « -

», 

-

. . 1 -

, . 2 � 

.

 «+» -

, ,

, -

,

,

.  «�» �

.

«+/�» ,

, ,

-

 1

1 2 3 4

+/� +/� +/� +/�

- +/� +/� +/� +/�

� + + +

+ � � +

� � + �

� � +/� �

 2

5 6 7 8

� + + +

+ � � +

� � + �

� � +/� �

 3

. .

Estimate 1 0001

Interpret 2 0002

Gradient 4 0004

Contrast 8 0008

NextExample 16 0010

StopOnEnd 32 0020

PutAnswers 64 0040

PutEstimations 128 0080

PutReliability 256 0100
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. , ,

, . -

.

, -

.

.

7.2

.

 Instruct, ,

, . 3., .

Instruct .

, , -

, .

7.2.1  (TaskWork)

:

Pascal:

Function TaskWork(Instruct, Handle : Integer; Var Answers, Reliability : PRealArray; Var Estim : Real) :

Logic;

C:

Logic TaskWork(Integer Instruct, Integer Handle, PRealArray* Answers, PRealArray* Reliability; Real* Estim)

:

Instruct � .

Handle � .

Answers � .

Reliability � .

Estim � .

 � .

,

InArray, RelArray � .

Back � .

.

, , ,

.

1.  Instruct  Gradient  Estimate, -

,  001 �  In-

struct.

2.  Instruct  Gradient,  NullGradient -

 Null.

3.  Instruct  NextExample,  Next 

 Handle. ( )

4.  Last  Handle. ( , )

5.  Last ,

5.1.  Instruct  StopOnEnd, ,

. ( , )

5.2.  Home  Handle. (

)

6.  InArray  Null  Get -

 Handle, InArray, tbPrepared ( )

7.  Forw,  Null, InArray ( -

).

8.  InArray
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9.  Data  Null  GetNetData 

Null, OutSignals, Data ( ).

10.  Instruct  Interpret, 

10.1.  Interpretate  Data, Answers, Reli-

ability. ( )

10.2.  Instruct  PutAnswers,  Put

 Handle, Answers, tbCalcAnswers ( )

10.3.  Instruct  PutReliability, 

Put  Handle, Reliability, tbCalcReliability ( -

)

11.  Instruct  Gradient,  Back ,

Data.  Back  Null.

12.  Instruct  Estimate, 

12.1.  InArray  Null  Get -

 Handle, InArray, tbAnswers ( )

12.2.  RelArray  Null  Get 

 Handle, RelArray, tbCalcReliability( -

)

12.3.  Estimate  Data, Back, InArray, RelArray, Direv, Es-

tim.  Direv ,  Instruct  Gradient,  1 

. ( , , )

12.4.  Instruct  PutEstimations, 

Put  Handle, Estim, tbEstimations ( )

12.5.  InArray  RelArray.

13.  Instruct  Gradient,  Back, -

 Null, Back.  Back. ( )

14.  Data.

15.  Instruct  Contrast,  ContrastEx-

ample .

16. ,

7.2.2  (TaskSetWork)

:

Pascal:

Function TaskSetWork(Instruct, Handle : Integer; Var Tasks : Integer; Var Correct : PRealArray; Var Estim :

Real) : Logic;

C:

Logic TaskSetWork(Integer Instruct, Integer Handle, Integer* Tasks, PRealArray* Correct, Real* Estim)

:

Instruct � .

Handle � .

Tasks � .

Correct � , -

. .

Estim � .

 � .

,

InArray, AnsArray, RelArray � .

Answers � .

Reliability � .

Back � .

Work �  Real .

Weight �  Real .

.
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, , , -

, .

 NextExample  StopOnEnd  Instruct .

1.  Instruct  Gradient  Estimate, -

,  001 �  In-

struct.

2.  Instruct  Interpret,  Answers  Reliability 

,  Correct

3.  ( )

3.1. For  I = 1 To TLong(Correct[0]) Do

3.2.   Correct[I] = 0

4. :  Tasks = 0

5. : Work = 0

6.  Back  Null.

7.  Data  Null  GetNetData 

Null, OutSignals, Data. ( ,

Data. )

8.  Instruct  Gradient, 

8.1.  NullGradient  Null.

8.2.  Back ,  Data.

9.  Home  Handle. ( -

)

10.  InArray  Null  Get -

 Handle, InArray, tbPrepared (  InArray -

)

11.  AnsArray  Null  Get -

 Handle, AnsArray, tbAnswers (  AnsArray -

)

12.  Instruct  Estimate,  RelArray ,

 AnsArray.

13.  Last  Handle. ( , )

14.  Last ,

14.1. Tasks = Tasks + 1

14.2.  Get  Handle, InArray, tbPrepared (

)

14.3.  Forw,  Null, InArray. ( -

)

14.4.  GetNetData  Null, OutSignals, Data. (

)

14.5.  Instruct  Interpret, 

14.5.1.  Interpretate  Data, An-

swers, Reliability. ( )

14.5.2.  Instruct  PutAnswers, -

 Put  Handle, Answers, tbCalcAnswers (

)

14.5.3.  Instruct  PutReliability, -

 Put  Handle, Reliability, tbCalcReliability (

)

14.5.4.  Get  Handle, AnsArray, tbAnswers

( )

14.5.5.  ( -

)

14.5.5.1.For  I = 1 To TLong(Correct[0]) Do

14.5.5.2.  If Answers[I] = AnsArray[I] Then TLong(Correct[I]) = TLong(Correct[I]) + 1

14.6.  Instruct  Estimate, 

14.6.1.  Instruct  Interpret, -

 Get  Handle, AnsArray, tbAnswers (

)
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14.6.2.  Get  Handle, RelArray, tbCalcReli-

ability ( )

14.6.3.  Estimate  Data, Back, AnsArray, RelAr-

ray, Direv, Estim.  Direv ,  Instruct -

 Gradient,  1 . ( , ,

)

14.6.4.  Get  Handle, Weight, tbWeight ( -

)

14.6.5. Work = Work + Estim * Weight ( )

14.6.6.  Instruct  PutEstimations, 

 Put  Handle, Estim, tbEstimations ( -

)

14.7.  Instruct  Gradient,  Back, -

 Null, Back. ( )

14.8.  Instruct  Contrast,  Con-

trastExample .

14.9.  Next  Handle. ( -

)

14.10.  13 .

15. : If Tasks = 0 Then Estim = 0 Else Estim = Work / Task

16.  Instruct  Contrast,  ContrastEx-

ample .

17.  Data, AnsArray  InArray.

18.  Instruct  Estimate,  RelArray.

19.  Instruct  Interpret,  Answers  Reliability.

20.  Back <> Null  Back.

21. ,

7.2.3

. 4 ,

, .

 4.

.

001  Instruct.  Error
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8.

, , -

. -

 ( ) -

, .  « -

» ,

. -

 ( ).

8.1

,  ( ) -

. ,  « »,

, -

. -

, .

. , -

-

. . .

. , -

, , .

. , , -

.

, . -

, , .

,  ( )

( ) . -

 ( ).

 ( .

 « »).

,

: ,

.

, -

.  « » .

.

: . -

. -

. : ,

, . . -

: - -

, , , .

, ,

. , .

 � 1 ( ) 2 ( -

). -

.

. , 1 2,

, 1 ,

2 � . . , -

-

, .

, , ,

:

1. .

2. , .

3. .
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8.2

-

.

,

 ( .  « »  « »). ,

 ( ).

, , ,

, - . -

, , , , -

. .

-

,

, .

, ,

 ( .  [48, 103, 142]).

8.2.1

, . 2. . 2 -

. -

, . ,

. ,

. 1. . 2. 

 1

 ( )

. .

. .

_ .

_ .

_ _ . .

_ .

 2

 ( ).

 ( )

_ _ _ -

. _ _ .

_ _ _ ,

_ _ .

_ _ _ , _ _ ,

, -

,

_ _ .

_ _ _

_

_

 ( .

«  (Modify)»  « -

»).

_ _ _

_

 ( . . 3).

_ _ _ , -

_ _ .

-

_

_ _ , -

_ _ , .

_ . -

.

_ .
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, . . 2 -

, . 1, 

.

8.2.2

,

:

1.  ( - ).

2.  ( ).

3.  (

).

4. - .

8.2.2.1

-

.

.

. 1

,

1 . -

.

. ,

, . 2. 

, :

_  � 

.

_  � 

,

.

-

.

. -

, ,

. _ -

-

, .

, -

.

, -

-

. -

. 2 1 n .

,

-

,

, .

8.2.2.2

, ,

, ,

. . -

1. _ 1

2. _ 2

3. _ 1

4. _ 1

5. _ 1

6. _ 2

7. _ 2, 0, 1

8. _ 2

9. 2< 1  11

10.  5

11. 1= 2

12.  4

13. _ 1

14. _ 1

15. _ 2

. 1. -

1. _ 1

2. _ 2

3. _ 1

4. _ _ =1

5. =1/ _ _

6. =0

7. _ 1

8. _ 1

9. _ 2

10. _ 2, 1, 

11. _ 2

12. = +1

13. 2< 1  16

14. <= _  8

15.  18

16. 1= 2

17.  6

18. _ _ = _ _ +1

19. =1/ _ _

20. >= _

 6

21. _ 1

22. _ 1

23. _ 2

. 2. -
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, . -

. , .

, , , .

. -

 2-3

. , -

,

.

8.2.2.3

-

_ .

.

. 3. -

,

 ( -

) -

 � .

 ( 2) -

  (

) ( ).

1 � 

.

-

,

,

 � 2. 2

1,

.

, -

, .

,

 � -

.

-

.

-

2 1,

,

, 1.

-

.

8.2.2.4

,

 � .

 � .

1. _

2. _

3. _ 1

4. 1=0

5. _ , 1, 2

6. _ 2

7. 1< 2  15

8. 3= 2*3

9. _

10. _ , 1, 3

11. _ 3

12. 3> 2  21

13. 1= 2 2= 3 1= 2 2= 3

14.  8

15. 3= 2 3= 2

16. 2= 3/3

17. _

18. _ , 1, 2

19. _ 3

20. 2>= 1  15

21. _ =0

22. =(( 3 3- 2 2) 1+( 1 1- 3 3) 2 +( 2 2-

1 1) 3)/(2(( 3- 2) 1+( 1- 3) 2 +( 2- 1) 3))

23. _

24. _ , 1, 

25. _

26. > 2  32

27. > 2  30

28. 3= 2 3= 2 2= 2=

29.  36

30. 1= 1=

31.  36

32. > 2  35

33. 3= 2 3= 2 2= 2=

34.  36

35. 1= 1=

36. _ = _ +1

37. _ < _ _

 22

38. _

39. _ , 1, 2

40. _

. 3. 
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.
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l. . -

. n .

. -

, , .

( l / 2 ). , ,

, .

, ,

.

8.2.3

 [47, 64,

90] ( , -

, ). , , -

 [48, 103] ( ,

, ). -

- .

,  « ». 

.

8.2.3.1

-

-

.

: -

-

,

. -

. 5.

1. _

2. _ _ =1

3. =0

4. =1/ _ _

5. _

6.

7. = +1

8. =0 =0

9. <= _  4

10. _ _ = _ _ +1

11. =1/ _ _

12. >= _

 3

13. _

. 4. 

1. _ 2

2. 1= 2

3. _

4. _

5. _ 2

6. 1- 2<  2

. 5. 
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 � , , ,

;  � . ,

.

. - , -

, . -

. .  �

. , -

-

.

-

. . 6

-

,

, -

 ( -

). -

. . 6 -

. ,

, .

,

, .

-

. , ,

 � .

8.2.3.2 kParTan

-

 kParTan.

, -

, -

 k 

,

.

 7.  6

-

 2ParTan. ,

. , -

. -

 kParTan 

,

, , -

,  ( . . 6 ). , -

, ,

.

)

)

)

. 6. -

-

.

1. _ 1

2. _ 2

3. =1

4. _ 2

5. _ 1

6. 1= 2

7. N=0

8. _

9. _ _

10. N=N+1

11.  N<k  8

12. _ 2

13. 2= 2- 1

14. ParTan=1

15. 2 ParTan

16. _ 2

17. 1- 2<  5

. 7.  kParTan
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8.2.3.3

,

.

, . , -

.

 BFGS

.  ( . [29]). 

 BFGS  [48].

8.3

. -

, -

 « » .

8.3.1 ,

. -

,  Long. , -

, . ,

-

. ,

. , ,

, ,

Long, . -

,  601 � 

.

,

.

8.3.2

, .

, .

.

8.3.2.1  (SetInstructionObject)

:

Function SetInstructionObject (What : Integer; Net : PString) : Logic;

What  ( ,

. 11  « »):

Parameters � ;

InSignals � .

Net � , .

 � .

.

.

 ( .  « »). -

. ,

.  ( , -

) .

8.3.2.2  (CreateArray)

:

Function CreateArray : PRealArray;

.

, -

 ( ) . , .



CHAP8.DOC 147

8.3.2.3  (EraseArray)

:

Function EraseArray( Vec : PRealArray) : Logic;

Vec � . .

 Vec . -

 604 � -

, , , -

. .

8.3.2.4  (RandomArray)

:

Function RandomArray(Vec : PRealArray) : Logic;

Vec � . .

. , -

. a

� �� � � �a a a a amax min min , � �a amin max, . -

amin amax  ( .  « »).

amin � �1 , amax �1 . -

,  RandomDirection -

. ,  605

� , , -

. .

8.3.2.5  (Modify)

:

Function Modify(Direct : PRealArray; OldStep, NewStep : Real) : Logic;

Direct � .

OldStep � .

NewStep � .

 ( .  « -

 (Modify)»  « »). :

Modify( Net, OldStep, NewStep, Tipe, Direct )

:

Net �  ( ).

OldStep, NewStep � .

Tipe �  What  InstructionObject.

Direct � .

 Direct . -

, . -

 (  Modify )  605 � 

, ,

. .

8.3.2.6  (Optimize)

:

Function Optimize (Direct : PRealArray; Step : Real) : Real;

Direct � .

Step �  Direct.

,  Optimize,  « »

.

 605 � , ,

 0. 
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. , ,

 Modify(Direct, 1, Step),  Step � .

8.3.2.7  (SaveArray)

:

Function SaveArray(Vec : PRealArray) : Logic;

Vec � .

 nwGetData. , -

 Vec, .

 605 � ,

, .

.

8.3.2.8  (SetArray)

:

Function SetArray(Vec : PRealArray) : Logic;

Vec � , , .

 nwSetData.

, ,  Vec. 

 605 � 

, , .

.

8.3.2.9  (Estimate)

:

Function Estimate(Handle : Integer; All : Logic) : Real;

Handle � .

All � .

.  All 

, ,  �

. -

 605 � , ,

 0. .

8.3.2.10  (CalcGradient)

:

Function CalcGradient(Handle : Integer; All : Logic) : Real;

Handle � .

All � .

.  All -

, ,  �

. -

 605 � , ,

 0. .

8.3.2.11  (GenerateQuest)

:

Function GenerateQuest(Name : PString; Arguments : PRealArray) : Logic

Name � , .

Arguments � , .

,

 Name, ,  Arguments.

. ,

 � . .  Arguments 
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, .  Arguments

, .

8.3.3

-

, -

,

. -

, .

 � -

, .

,

-

. 3

8.3.3.1

,

.

. , -

.

8.3.3.2

,

 « »  « ».

< > ::= < > < > <

> < >

< > ::= InstrLib < > [Used < >]

< > ::= < >

< > ::= < > [,< >]

< > ::= < >

< > ::= End InstrLib

< > ::= < > < > < -

> < > < >

< > ::= Instructor < > [Used < >]

< > ::= Main < > < > <

> < > < >

< > ::= Init < >

< > ::= InstrStep < Logic> < >

< > ::= Close < >

< > End Instructor

8.3.3.3

. -

 « ». ,

,

.  � ,

. -

 «  N ». -

. .

, :

1.

;

2. ,  InstStep;

3.  « »;

4.  «  N »

 N .

.

 3.

1. Main

2. Instructor

3. InstrLib

4. Used

5. Init

6. InstrStep

7. Close
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8.3.3.4

,

« ».

 1.

Instructor RandomFire;{ }

Main { }

Label Exit, Exit1;

Static

Integer Try Name " " Default 5;

Real MinRadius Name " , " Default 0.001;

String NetName Name " " Default "";

Integer What Name " " Default Parameters;

Color InstColor Name " " Default HFFFF; { }

Integer OperColor Name " " Default CIn; { , -}

Var { }

PRealArray Map, DirectMap; { }

Real Est1, Est2; { }

Real Radius; { }

Integer TryNum, RadiusNum; { , }

Integer Handle; { }

String QName; { }

Init

Begin

If Not SetInstructionObject (What, @NetName) Then GoTo Exit; { }

QName = "InitSession"; { }

Map = NewArray(mRealArray, 3); { }

If Map = Null Then GoTo Exit;

TPointer(Map^[1]) = @InstColor; { }

TPointer(Map^[2]) = @OperColor; { }

TPointer(Map^[3]) = @Handle; { }

If Not GenerateQuest(@QName, Map) Then GoTo Exit;{ }

If Not FreeArray(mRealArray, Map) Then GoTo Exit; { }

{ }

Map = CreateArray; { }

DirectMap= CreateArray;

If Map = Null Then GoTo Exit;

If DirectMap= Null Then GoTo Exit;

Est1 = Estimate(Handle, True);

If Error <> 0 Then GoTo Exit;

RadiusNum = 1; { }

Radius = 1 / RadiusNum; { }

If Not SaveArray(Map) Then GoTo Exit; { }

End

InstrStep Radius > MinRadius {  � }

Begin

TryNum = 0;

While TryNum < Try Do Begin

If Not SetArray(Map) Then GoTo Exit; { }

If Not RandomArray(DirectMap) Then GoTo Exit; { }

If Not Modify(DirectMap, 1, Radius) Then GoTo Exit; { }

Est2 = Estimate(Handle, True);

If Error <> 0 Then GoTo Exit;

If Est1>Est2 Then Begin

If Not SaveArray(Map) Then GoTo Exit; { }

Est1 = Est2;

TryNum = 0;

End Else TryNum = TryNum + 1; { }

End



CHAP8.DOC 151

RadiusNum = RadiusNum + 1; { }

Radius = 1 / RadiusNum; { }

End

Close

Begin

Exit:

If Not SetArray(Map) Then; { }

If Not EraseArray( 1) Then; { }

If Not EraseArray( 2) Then;

QName = "CloseSession"; { }

Map = NewArray(mRealArray, 1); { }

If Map = Null Then GoTo Exit1;

TPointer(Map^[1]) = @Handle; { }

If Not GenerateQuest(@QName, Map) Then;{ }

If Not FreeArray(mRealArray, Map) Then; { }

Exit1:

End

End Instructor

 2. 

InstrLib Library1; { }

Function SDM( Handle : Integer; Step : Real) : Real; { }

Label Exit, Endd;

Var

Real Est;

Begin

Est = CalcGradient(Handle, True);

If Error <> 0 Then GoTo Exit;

Est = Optimize(Null, Step); { }

If Error <> 0 Then GoTo Exit;

SDM = Est;

GoTo Endd;

Exit:

SDM = 0;

Endd:

End

Function RDM( Handle : Integer; Step : Real) : Real; { }

Label Exit, Endd;

Var

Real Est;

PRealArray : Direction;

Begin

Direction = CreateArray; { }

If Direction = Null Then GoTo Exit;

If Not RandomArray(Direction) Then GoTo Exit; { }

If Error <> 0 Then GoTo Exit;

Est = Optimize(Direction, Step); { }

If Error <> 0 Then GoTo Exit;

RDM = Est;

GoTo Endd;

Exit:

RDM = 0;

Endd:

End

End InstrLib

 3. .

Instructor kParTan Used Library1; {  kParTan }

Main { }

Label Exit, Exit1;
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Static

Color InstColor Name " " Default HFFFF; { }

Integer OperColor Name " " Default CIn; { , -}

String NetName Name " " Default ""; { }

Integer What Name " " Default Parameters;

Integer k Name "  ParTan " Default 2; {  kParTan}

Real Accuracy Name " " Default 0.00001;

Logic Direction Name " " Default True; { ,}

Var { }

Integer Handle; { }

String QName; { }

PRealArray Map1, DirectMap; {  ParTan }

Real Step, ParTanStep; { }

Real Est1, Est2; { }

Long I;

Init

Begin

If Not SetInstructionObject (What, @NetName) Then GoTo Exit; { }

QName = "InitSession"; { }

Map1 = NewArray(mRealArray, 3); { }

If Map = Null Then GoTo Exit;

TPointer(Map^[1]) = @InstColor; { }

TPointer(Map^[2]) = @OperColor; { }

TPointer(Map^[3]) = @Handle; { }

If Not GenerateQuMap(@QName, Map) Then GoTo Exit;{ }

If Not FreeArray(mRealArray, Map) Then GoTo Exit; { }

{ }

Map = CreateArray; { }

DirectMap= CreateArray;

If Map = Null Then GoTo Exit;

If DirectMap = Null Then GoTo Exit;

Est1 = Accuracy*10; { , }

Step = 0.005; { }

End

InstrStep Est > Accuracy

Begin

If Not SaveArray(Map1) Then GoTo Exit; { }

For I = 1 To k Do Begin {  k }

If Direct Then Est = SDM(Handle, Step) Else Est = RDM(Handle, Step);

If Error <> 0 Then GoTo Exit;

End;

If Not SaveArray(DirectMap) Then GoTo Exit; { }

For I = 1 To TLong(Map^[0]) Do

DirectMap^[I] = DirectMap^[I] - Map^[I]; {  ParTan }

ParTanStep = 1; {  ParTan }

Est = Optimize(DirectMap, ParTanStep); { }

If Error <> 0 Then GoTo Exit;

End

Close

Begin

Exit:

If Not EraseArray( ) Then; { }

If Not EraseArray(DirectMap) Then;

QName = "CloseSession"; { }

Map = NewArray(mRealArray, 1); { }

If Map = Null Then GoTo Exit1;

TPointer(Map^[1]) = @Handle; { }

If Not GenerateQuest(@QName, Map) Then;{ }

If Not FreeArray(mRealArray, Map) Then; { }



CHAP8.DOC 153

Exit1:

End

End Instructor

8.4

.

.

1. .

2. / .

3. .

4. .

8.4.1

 �  (InstructNet),  N 

(NInstructSteps)  (CloseInstruction).

8.4.1.1  (InstructNet)

:

Pascal:

Function InstructNet : Logic;

C:

Logic InstructNet()

.

 � .

.

1.  Error <> 0, .

2. ,  601 � 

, , .

3. .

4. ,  Error ,

 605 � ,

, .

5. ,  Error -

, .

8.4.1.2  N  (NInstructSteps)

:

Pascal:

Function NInstructNet( N : Integer ) : Logic;

C:

Logic NInstructNet(Integer N)

:

N � .

 � .

.

1.  Error <> 0, .

2. ,  601 � 

, , .

3. , N 

, .

4. ,  Error ,

 605 � ,

, .

5. ,  Error -

, .
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8.4.1.3  (CloseInstruction)

:

Pascal:

Function CloseInstruction: Logic;

C:

Logic CloseInstruction()

.

 � .

.

1.  Error <> 0, .

2. ,  601 � 

, , .

3.  (InstructNet)

 N  (NInstructSteps),  606 � -

, , -

.

4. .

5. .

6. ,  Error ,

 605 � ,

, .

7. ,  Error -

, .

8.4.2 /

, , -

.

8.4.2.1  (inAdd)

:

Pascal:

Function inAdd( CompName : PString ) : Logic;

C:

Logic inAdd(PString CompName)

:

CompName � , -

.

 � .

.

1.  CompName ,

 File, , -

. ,  CompName -

, . -

,

 Continue, , -

.

2. ,  inDelete. -

.

3. ,  602 � -

, , .

8.4.2.2  (inDelete)

:

Pascal:

Function inDelete : Logic;
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C:

Logic inDelete()

.

 � .

.

1. ,  601 � -

, , -

.

8.4.2.3  (inWrite)

:

Pascal:

Function inWrite(Var FileName : PString) : Logic;

C:

Logic inWrite(PString* FileName)

:

CompName � , .

FileName � , .

 � .

.

1. ,  601 � 

, , .

2.  FileName ,

 File, .

 FileName . -

,

. ,

 Continue, , -

.

3. ,  603 � 

, , -

.

8.4.3

,

 � .

8.4.3.1  (inEdit)

:

Pascal:

Procedure inEdit(CompName : PString);

C:

void inEdit(PString CompName)

:

CompName �  � ,

.

 CompName ,

 File, ,

. ,  CompName -

, .

,  Continue, -

, .

 CompName ,

.

8.4.4

, .
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8.4.4.1  (inGetData)

:

Pascal:

Function inGetData(Var Param : PRealArray ) : Logic;

C:

Logic inGetData(PRealArray* Param)

:

Param � .

 � .

.

1.  Error <> 0, .

2. ,  601 � 

, , .

3. ,  Param, . -

.

8.4.4.2  (inGetName)

:

Pascal:

Function inGetName(Var Param : PRealArray ) : Logic;

C:

Logic inGetName(PRealArray* Param)

:

Param � .

 � .

.

1.  Error <> 0, .

2. ,  601 � 

, , .

3. ,  Param, , -

.

8.4.4.3  (inSetData)

:

Pascal:

Function inSetData(Param : PRealArray ) : Logic;

C:

Logic inSetData(PRealArray Param)

:

Param � .

 � , ,

Param.

.

1.  Error <> 0, .

2. ,  601 � 

, , .

3. , ,  Param,

.
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8.4.5

. 4 ,

, .

 4.

.

601  Error

602  Error

603  Error

604  Error

605  Error

606  Error
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 [[18, 49 � 52, 72, 90, 91, 160,
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, , . -

, .

 (3)  (4). -

. -

. , ,

,

,  (4).

. -
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, ,
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.

.

, .

,

 « »  « ».

< > ::= < > < > <

> < >

< > ::= ContrLib < > [Used < >]

< > ::= < >

< > ::= < > [,< >]

< > ::= < >

< > ::= End ContrLib

< > ::= < > < > <

> < > < >

< > ::= Contrast < > [Used < >]

< > ::= Main < > < > <

>

< > End Contrast

.

 « ». 

, ,

.

 ContrastFunc. -

 � , -

 3.

-

1. Main

2. Contrast

3. ContrLib

4. Used

5. ContrastFunc .
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, . -

,  ContrastFunc :

Function MyContrast( TheEnd : Logic ) : Logic;

 TheEnd :  � 

;  � 

. ,

, ,

; -

 � . . ,

. .

 ContrastFunc :

ContrastFunc = MyContrast

 ContrastFunc , -

 EmptyContrast, .

. -

.

1. .

2. / .

3. .

4. .

 �  (ContrastNet), -

 (CloseContrast)  (ContrastExample).

(ContrastNet)

:

Pascal:

Function ContrastNet: Logic;

C:

Logic ContrastNet()

.

 � .

.

1.  Error <> 0, .

2. ,  701 � 

, , -

.

3. .

4. ,  Error ,

 705 � , -

, .

5. ,  Error -

, .

 (CloseContrast)

:

Pascal:

Function CloseContrast: Logic;

C:

Logic CloseContrast()

.

 � .

.
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1.  Error <> 0, .

2. ,  701 � 

, , -

.

3.  ContrastNet,  706 �

, -

, .

4. .

5. ,  Error ,

 705 � , -

, .

6. ,  Error -

, .

 (ContrastExample)

:

Pascal:

Function ContrastExample( TheEnd : Logic) : Logic;

C:

Logic ContrastExample(Logic TheEnd )

:

TheEnd � :  � -

.

 � -

.

.

1.  Error <> 0, .

2. ,  ContrastFunc, 

TheEnd .

3.  ContrastFunc ,  Error ,

 705 � , -

, .

4.  ContrastFunc ,  Error 

, .

5.  ContrastFunc .

/

, ,

.

 (cnAdd)

:

Pascal:

Function cnAdd( CompName : PString ) : Logic;

C:

Logic cnAdd(PString CompName)

:

CompName � , -

.

 � .

.

1.  CompName ,

 File, , -

. ,  CompName -

, .

, -
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 Continue, , -

.

2. ,  cnDelete. 

.

3. ,  702 � -

, , .

 (cnDelete)

:

Pascal:

Function cnDelete : Logic;

C:

Logic cnDelete()

.

 � .

.

1. ,  701 �

, ,

.

 (cnWrite)

:

Pascal:

Function cnWrite(Var FileName : PString) : Logic;

C:

Logic cnWrite(PString* FileName)

:

CompName � , .

FileName � , .

 � .

.

1. ,  701 � 

, , -

.

2.  FileName ,

 File, , .

 FileName . -

,

. ,

 Continue, , -

.

3. ,  703 � 

, , -

.

,

 � .

 (cnEdit)

:

Pascal:

Procedure cnEdit(CompName : PString);

C:

void cnEdit(PString CompName)

:
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CompName �  � ,

.

 CompName ,

 File, , -

. ,  CompName 

, .

,  Continue,

, .

 CompName ,

.

, .

 (cnGetData)

:

Pascal:

Function cnGetData(Var Param : PRealArray ) : Logic;

C:

Logic cnGetData(PRealArray* Param)

:

Param � .

 � .

.

1.  Error <> 0, .

2. ,  701 � 

, , -

.

3. ,  Param, . -

.

 (cnGetName)

:

Pascal:

Function cnGetName(Var Param : PRealArray ) : Logic;

C:

Logic cnGetName(PRealArray* Param)

:

Param � .

 � .

.

1.  Error <> 0, .

2. ,  701 � 

, , -

.

3. ,  Param, , -

.

 (cnSetData)

:

Pascal:

Function cnSetData(Param : PRealArray ) : Logic;

C:

Logic cnSetData(PRealArray Param)

:

Param � .
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