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 ,      
  SNToolbox  MATLAB (:   -
       .
     MATLAB    -
,      ).

%     
SN=SNnew;

%    "" -  
SN=SNaddORnode(SN, 'high','normal','acute', 'weak','in stomach', 'in spine');

%    "" -    
SN=SNaddANDnode(SN, 'patient', 'symptoms', 'temperature', 'pain type', 'pain',
'diagnosis', 'apendicitis', 'pielonefrit', 'acute apendicitis', 'acute pielonefrit', 'chronic
apendicitis', 'chronic pielonefrit');

%    
SN=SNaddrelation(SN, 'patient', 'has', 'symptoms');
SN=SNaddrelation(SN, 'patient', 'has', 'diagnosis');
SN=SNaddrelation(SN, 'symptoms', 'type', 'temperature');
SN=SNaddrelation(SN, 'symptoms', 'type', 'pain type');
SN=SNaddrelation(SN, 'symptoms', 'type', 'pain');
SN=SNaddrelation(SN, 'diagnosis', 'type', 'acute apendicitis');
SN=SNaddrelation(SN, 'diagnosis', 'type', 'acute pielonefrit');
SN=SNaddrelation(SN, 'diagnosis', 'type', 'chronic apendicitis');
SN=SNaddrelation(SN, 'diagnosis', 'type', 'chronic pielonefrit');
SN=SNaddrelation(SN, 'temperature', 'type', 'high');
SN=SNaddrelation(SN, 'temperature', 'type', 'normal');
SN=SNaddrelation(SN, 'pain type', 'type', 'acute');
SN=SNaddrelation(SN, 'pain type', 'type', 'weak');
SN=SNaddrelation(SN, 'pain', 'type', 'in stomach');
SN=SNaddrelation(SN, 'pain', 'type', 'in spine');
SN=SNaddrelation(SN, 'in stomach','include', 'apendicitis');
SN=SNaddrelation(SN, 'in spine', 'include', 'pielonefrit');
SN=SNaddrelation(SN, 'apendicitis', 'include', 'acute apendicitis');
SN=SNaddrelation(SN, 'apendicitis', 'include', 'chronic apendicitis');
SN=SNaddrelation(SN, 'pielonefrit', 'include', 'acute pielonefrit');
SN=SNaddrelation(SN, 'pielonefrit', 'include', 'chronic pielonefrit');
SN=SNaddrelation(SN, 'high', 'include', 'acute apendicitis');
SN=SNaddrelation(SN, 'normal', 'include', 'chronic apendicitis');
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SN=SNaddrelation(SN, 'high' , 'include', 'acute pielonefrit');
SN=SNaddrelation(SN, 'normal', 'include', 'chronic pielonefrit');
SN=SNaddrelation(SN, 'acute', 'include', 'acute apendicitis');
SN=SNaddrelation(SN, 'weak', 'include', 'chronic apendicitis');
SN=SNaddrelation(SN, 'acute','include', 'acute pielonefrit');
SN=SNaddrelation(SN, 'weak', 'include', 'chronic pielonefrit');

%      
SNplot(SN, 'hierarchy'); %   
figure; %      
SNplot(SN, 'circle'); %    

%  -     
SN1=SN;
%   -  
SN1=SNdelnode(SN1, 'normal', 'in spine', 'weak','apendicitis', 'pielonefrit', 'acute
apendicitis', 'acute pielonefrit', 'chronic apendicitis', 'chronic pielonefrit');
%   -  
SN1=SNaddANDnode(SN1, '?');
%   -    
SN1=SNaddrelation(SN1, 'diagnosis', 'type', '?');
figure; %     
%     -
SNplot(SN1, 'random'); %   

%     ,
%     
Res=SNfind(SN, SN1)

  

     MATLAB.

RESULT: The number of founded solutions is 1.

Res =

    'acute apendicitis'
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      "Expertise2Go".

  
REM Medical expert system REM   

RULE [appendicitis] RULE []
If [pain] = "in stomach" If [] = " "
Then [disease] = "appendicitis"Then [] = ""

RULE [pielonephritis] RULE []
If [pain] = "in spine" If [] = " "
Then [disease] = "pielonephritis"Then [] = ""

RULE [chronic appendicitis] RULE [ ]
If [temperature] = "normal" and If [] = "" and
[disease] = "appendicitis" and [] = "" and
[pain type] = "weak" [ ] = ""
Then [diagnosis] = "chronic appendicitis"Then [] = " "

RULE [acute appendicitis] RULE [ ]
If [temperature] = "high" and If [] = "" and
[disease] = "appendicitis" and [] = "" and
[pain type] = "acute" [ ] = ""
Then [diagnosis] = "acute appendicitis"Then [] = " "

RULE [chronic pielonephritis] RULE [ ]
If [temperature] = "normal" and If [] = "" and
[disease] = "pielonephritis" and [] = "" and
[pain type] = "weak" [ ] = ""
Then [diagnosis] = "chronic pielonephritis"Then [] = " "

RULE [acute pielonephritis] RULE [ ]
If [temperature] = "high" and If [] = "" and
[disease] = "pielonephritis" and [] = "" and
[pain type] = "acute" [ ] = ""
Then [diagnosis] = "acute pielonephritis"Then [] = " "

REM User dialogs REM  

PROMPT [pain] MultChoice PROMPT [] MultChoice
"Where is the pain sensed?" "  ?"
"in stomach" " "
"in spine" " "
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PROMPT [temperature] MultChoicePROMPT [] MultChoice
"What is the body temperature?""  ?"
"normal" ""
"high" ""

PROMPT [pain type] MultChoice PROMPT [ ] MultChoice
"What is the type of pain?" " ?"
"acute" ""
"weak" ""

REM The goal of decision search inREM      
knowledgebase
GOAL [diagnosis] GOAL []

 2.        -
 , , , ,    .

 

 

  3.     
   .

 

 IS-A IS-A
   

  IS-A 

  1  
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 -
   

 E2GLITE

E2gLite -  Java-,     , 
  -    -  -
.      ,    
.   e2gLite    e2glite.jar.

 e2gLite   html-,   -
:

<APPLET CODE="e2glite.e2g.class"
ARCHIVE="e2glite.jar" WIDTH=450 HEIGHT=300 MAYSCRIPT>
<PARAM NAME="KBURL" VALUE=" knowledgebasefile.kb">
( <PARAM> )
.........
</APPLET>
   APPLET CODE   ,  ARCHIVE - -

    .         
     .   e2glite.jar  
   html-,   ARCHIVE  
  .  MAYSCRIPT  ,  e2gLite -
   Java-script (. JSFUNCTION ).

  e2gLite

KBURL  -       ,  
   ( URL  ).  : <PARAM
NAME="KBURL" VALUE="auto.kb"> -      ,  
html-; <PARAM NAME="KBURL" VALUE="http://www.mysite.
com/kb/auto.kb"> -URL    

APPTITLE - -   -    
 .    : Blank.  :
<PARAM NAME="APPTITLE" VALUE="Auto Diagnosis">

APPSUBTITLE  - -   -   
  .    : Blank.  -
: <PARAM NAME="APPSUBTITLE" VALUE="by Ace Auto Repair">

BGCOLOR  -   .    -
 RGB,    html-.   :
#FFEE33 (-).  : <PARAM
NAME="BGCOLOR" VALUE="#00FF00"> - .
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TITLECOLOR  -   APPTITLE  APPSUBTITLE, -
   RGB .   : #000000
().  : <PARAM NAME="TITLECOLOR"
VALUE="#FFFFFF">  - .

PROMPTCOLOR  -   ,   -
 RGB .   : #000000 (black).   -
: <PARAM NAME = "PROMPTCOLOR" VALUE = "#FFFFFF"> -

DEBUG  -    TRUE,    
    .   : FALSE.
 : <PARAM NAME="DEBUG" VALUE="TRUE">

STARTBUTTON -    ,   . -
  : "Start the consultation".  : <PARAM
NAME="STARTBUTTON" VALUE="Help me!">

LOADMSG -  ,    ,  -
,    .   : "Loading
knowledge base...".  : <PARAM NAME = "LOADMSG"
VALUE="Chargeant la base de connaissance...">

PROMPTFIRST  -    TRUE,    -
     .   :
TRUE.  : <PARAM NAME = "PROMPTFIRST"
VALUE="false">

JSFUNCTION -   Java-,   
,   e2gLite .    : null (no
function is called).  : <PARAM NAME="JSFUNCTION"
VALUE="buttonPush">

:
1.          

      e2gLite.
2.    e2gLite    .
3.   ,      -

KBURL.
4.   KBURL     http://,   

  ,    html-,   
e2glite.

5.         -,    -
 e2glite.jar.    Java-.

6.    JSFUNCTION, MAYSCRIPT -
    <applet>.
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  e2gLite

  "Start the consultation"   - 1 (
      STARTBUTTON;  -
       TRANSLATE), 
"Submit your response" - 2,  "Why Ask?" - 3,  "Return (from Why
Ask?)" - 4,  "Explain" - 5,  "Restart" - 6.

 e2gLite,    Java-

,  -
    ,   

getAttrCF(attrName(Float)  -(String) attrName:  -
, valIx) ,   

 (Integer) valIx: 
 (0.0,   ( 1  
   ) ) 

  
 

getAttrCount( )(Integer)  ,
    

getAttrIx(attrName,(Integer)  , (String) attrName:  -
valIx)    -

  -(Integer) valIx: 
 (0,   ) ( 1  

) 
  

 
getAttrName(attrIx)(String)   ( (Integer) attrIx:  -

 -   -
)

getAttrValue(attrIx)(String)  -(Integer) attrIx:  -
  
(  ,
      -

)
getAttrValue( (String)  -(String) attrName:  -
attrName, valIx)  

(  , (Integer) valIx: 
      -( 1  

) ) 
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getMaxValues( (Integer)  (String) attrName:  -
attrName) ()  

  (0,
  )

getGoalAttr( )(Integer)  
    (0,
  )

 e2gLite     ,  -
  1.      ,   
        . 
    ,       -
      CF.

   e2gLite

 REM DiagnoseREM
 ,    -RULE [Is the battery dead?]RULE
    If [the result of switching on

the headlights] = "nothing  :  If
happens" or   
[the result of trying the('    ,
starter] = "nothing happens"   
Then [the problem] = "the), ' 
battery is discharged or and/or (  
dead" @ 90 and ).
[the recommended action] =  ,  Then
"recharge or replace the    ( -
battery"    ,

 "=",   -
 ('): @xxx, 
xxx      -
  100), ' -
 AND (,  
  )
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   PROMPT [the stoplightsPROMPT
  ,  work] YesNo CF
  . "Do the stoplights light when
 : YesNo ( -you step on the brake?"
), MultChoice ( PROMPT [the gas tank]
  ), Choice ( -MultChoice CF
    , "According to the fuel
  ), AllChoice ( -gauge, the gas tank is:"
   ), "empty"
Numeric (  "not empty"
). ' PROMPT [the result of
CF    trying the starter] Choice CF
 ). "What happens when you
,   , turn the key to try to start the
    car?"
   . "the car cranks normally"
  ( "the car cranks slowly"
)   "nothing happens" PROMPT
  . [an acceptable time to pick
    up your car] Choice
  What time may we pick up
    your car? (Check up to three)
. "7 - 9 AM"

"9 AM -12 PM"
"12 - 3 PM"
"3 - 7 PM"
PROMPT [the amount you
are willing to spend on
repairs] Numeric CF
"How much are you willing
to spend on repairs? (enter
value 0->500)"
"0"
"500.0"

  ( ) GOAL [the problem]GOAL
   -   -
  . 
   ( , 
    ) -
 . 

  .
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  MINCF 70MINCF
   
 .  : 80.0
(')  -MAXVALS [an acceptableMAX-
  ,   time to pick up your car] 3VALS
 .   - 1.
    AllChoice
  MAXVALS  
1.
(')  -DEFAULT [the gas tank] =DEFA-
   , "not empty"ULT
    -DEFAULT [the stoplights
       -work] = true
. DEFAULT [the amount you

are willing to spend on
repairs] = 50

(')  -TRANSLATE B_SUBMITTRANS-
 .   -= "Soumettez votre rponse"LATE
    ,  TRANSLATE TR_YES =

 . "Oui"

:
1.   RULE     

- ,   REM.
2.         [].
3.  ,      

     .
4. ,         -

.
5.        .

     .
6.         

 And  Or,         .

  REM  -   ,  -
,    .  REM    -
 ,         .

   '  .   -
      .



35

  RULE:     
:

?     RULE,   
  ,    .

?       IF  -
  ,   :  ,   
;  : = (), < ( ), > ( ), !
( ), : (  );  : , 
 TRUE  FALSE  ,      .

? (')     AND  OR,   
     .      -
  ,    '   
.   ,     , -
    ,    
      AND  OR.

?      ,   -
 AND  OR,     THEN, 
,   :  ,    ;
  (=); ,     (,
  TRUE  FALSE,  ,     -
 ).

? (')  ,     
100% ,   @    -
   1   100%.

? (')        
,     AND .    , 
    AND,  .

?        .

?        .
?   e2gLite     :  ( -

),   .      , 
 '         
. -       -
  .  ,     
 ,  -      PROMPT  GOAL
  .

?       
  ,     .
    ,    -
  . , =   is,   : If
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[precipitation] = "expected"  : If precipitation is expected. -
         , 
 .

 :   (PROMPT)     -
   ,    .   

 :

?     PROMPT,  -
 ,    ,   .  :
MultChoice ( ), Choice ( ,   ),
AllChoice (    ), YesNo (
)  Numeric (  ).

? (')    PROMPT  CF -
      , 
 .  CF  ,   
    100 %.

?     ,     -
 .       ,
     .

?    MultChoice, Choice  AllChoice, 
,   '   , 
    ,      . 
         
  ,      .

 :      ,  
 GOAL,       . -
       ,     
 .        
:  -  ,      . 
 ,        ' .

  e2gLite
-

- -  -
 /  -

 -
  

[the result of trying the starter] = "nothing
happens"

= the result of trying the starter is nothing
happens

 [the age of the battery in months] < 24
 < the age of the battery in months is less than 24
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[the age of the battery in months] > 12 
 the age of the battery in months is greater>

than 12
[the gas tank] ! "empty"

  ! the gas tank is not empty
[the battery brand] : "Delco" "Mopar"

-  1 ,"Interstate"
(- 2 ,...the battery brand is Delco, Mopar or

:
 -  - Interstate
  - N
 )

         
 ' .

       ,  
 '   ,    .

  ":" (  ),   -
   CF    .   -
 "  "   ,  -
         
MINCF  -     .

  TRANSLATE
 TRANSLATE     

   .    
TRANSLATE     .

 :
TRANSLATE B_SUBMIT = "Submit your response"
TRANSLATE B_EXPLAIN = "Explain"
TRANSLATE B_WHYASK = "Why ask?"
TRANSLATE B_RESTART = "Restart"
TRANSLATE B_RETURN = "Return"
 :
TRANSLATE TR_KB = "Knowledge base:"
TRANSLATE TR_NORESP = "I don't know/would rather not answer"
TRANSLATE TR_HOWCONF = "How confident do you feel about your

response?"
TRANSLATE TR_LOWCONF = "Very uncertain (50%)"
TRANSLATE TR_HICONF = "Very certain (100%)"
TRANSLATE TR_YES = "yes"
TRANSLATE TR_NO = "no"
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TRANSLATE TR_FALSE = "false"
TRANSLATE TR_RESULTS = "FINAL RESULTS:"
TRANSLATE TR_MINCF = "Minimum confidence factor for accepting a

value as a fact:"
TRANSLATE TR_NOTDETERMINED = "could not be determined"
TRANSLATE TR_ISRESULT = "is:"
TRANSLATE TR_WITH = "with"
TRANSLATE TR_CONF = "% confidence"
TRANSLATE TR_ALLGOALS = "all conclusions"
TRANSLATE TR_VALUE = "Value"
TRANSLATE TR_OF = "of"
TRANSLATE TR_THISRULE = "Rule below fired at CF="
TRANSLATE TR_RULEASGN = "and assigned the value"
TRANSLATE TR_TOFIND = "To find"
TRANSLATE TR_AVALUE = "a value for"
TRANSLATE TR_ISNEEDED = "is needed to try this rule:"
TRANSLATE TR_RULE = "RULE:"
TRANSLATE TR_IF = "IF:"
TRANSLATE TR_THEN = "THEN:"
TRANSLATE TR_AND = "and"
TRANSLATE TR_OR = "or"
TRANSLATE TR_EQUAL = "is"
TRANSLATE TR_LESSTHAN = "is less than"
TRANSLATE TR_GREATER = "is greater than"
TRANSLATE TR_NOTEQUAL = "is not"
TRANSLATE TR_VALUEFOR = "A value for:"
TRANSLATE TR_FOUND = "has been determined"
TRANSLATE TR_NOTFOUND = "has not yet been determined"
TRANSLATE TR_WASINPUT = "was input with "
TRANSLATE TR_DETERMINED = "Determined"
TRANSLATE TR_IS = "is"
TRANSLATE TR_FROM = "from:"
TRANSLATE TR_DEFAULTED = "was set by default with"

  e2gLite
150 -  
205 -   
210 -   GOAL
220 -   GOAL
230 -  
240 -   
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250 -  
260 -    RULE
270 -    RULE
280 -     
290 -  
300 -     
400 -  a        
410 -    
420 -   IF   
430 -      
440 -     
450 -   THEN   
460 -    (= < > ! :)   
470 -    (and / or)   
480 -   (=)   
490 -   AND   
500 -     1  100   
510 -    MAXVALS   
520 -    (YesNo, MultChoice,...)   
530 -       
540 -      
600 -    
610 -   
620 -      MAXVALS
630 -    
700 -    
750 -     
760 -   
800 -     
       -

.        ,
       (DEBUG), 
   .

   
Statement

  ,   >theSTARTING NEW
GOAL recommenda-CONSULTATION

tionWITH THE
FOLLOWING

GOALS:
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   80%Minimum
   .  -confidence factor
   for accepting a
  .value as a fact:
  ,   Is it going toTRYING RULE:
 . rain?
  ,   -precipitation>Add to goal stack
 .     -
   ,  -
    -

   Unknown.
 ,   Unknown>Rule status after
  .  :evaluation is:
Unknown, True ()/fired ( -
) , False ()   Failed () .
  ,  precipitationPROMPT FOR:
   .
,    -precipitation=*Prompt assigned:
 ,  -expected
,     . (100.0%)
     the*Rule assigned:
     recommenda-
,    -tion=wear a
. raincoat

(100.0%)
,     the*Default assigned:
DEFAULT,    -recommenda-
   ,   -tion=wear
   ,   -whatever you
     . want to (90.0%)
     , precipitation=FORWARD
  ,   expectedCHAIN:
    -(100.0%)
,      .
    
     .
  ,   Is it going to>Forward chain -
   . rain?trying rule:
 >Rule status after evaluation is:
(   ) 
  .
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    -theNo eligible rules
,     recommenda-for:
 . tion
     (Resolved):REMOVE FROM
,   . precipitationGOAL STACK
: (Resolved-)  -
    (Failed-)
     -
.
    -theREPLACE ON
  (MAXVALS > 1),  -recommenda-GOAL STACK:
   .   - tion

   ,
     .
  ,   GOAL STACK
.     -EMPTY: END
,    ,CONSULTATION
       -
 .

   ,     
   DEBUG  TRUE   <APPLET>.
 " Trace is ON/OFF"  /    -
.      -   -
.

   

  ,    [precipitation] DeterminedATTRIBUTE
     ( -by PROMPT 1USAGE
  ). [precipitation] Used by
 ,    -rule(s) 1,2
 , . [the recommendation]
     -Determined by rule(s) 1,2
 ,  Error (caused by space at end
. ,  -of attribute name in PROMPT):
,    , -[precipitation ] Determined
    -by PROMPT 1
    ?[precipitation] Used by
. ,  , -rule(s) 1,2
     [the recommendation]
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  . Determined by rule(s) 1,2
   VALUE USAGE, "expected" (8) prompt 1VALUE
 ,   value of [precipitation]USAGE
,   "expected" (8) rule 1
(  ). -premise value of
   [precipitation]
,    -"expected" (8) rule 2
.    -premise value of
    (  -[precipitation]
 (IF),  Error (caused by
(THEN)  ) misspelling "expected" in
  ' .  -rule 2's premise)
  "expected" (8) rule 1
  ,   -premise value of
 ,   [precipitation]
,    -"exprected" (9) rule 2
,    -premise value of
,   [precipitation]
.   -
    -
   
  ,  -
     .

   ,     
   DEBUG  TRUE  
<APPLET>.       "Analyze KB" 
 "KNOWLEDGE BASE DEVELOPER'S OUTPUT" .  -
           -
   .

   

  -Minimum confidenceMinimum CF
,    factor for accepting a
 ,    -value as a fact: 80%
   .
  , -Attribute 3: theATTRIBUTES
   (S  -recommendation=wear
, N    B  -your boots (S)(95%)
)     -DEFAULT: wear
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.    whatever you want to
 DEFAULT   -(90%)
,   
,   , 
  '.
    RULE 1: [Is it going toRULES
  ,  -rain?] Status: U (0.0%)
 (U  , T  -IF: precipitation=
 , F  expected(S) and the
  X   ( expected
  )), -temperature>32.0(N)
   -THEN: the
, '  . recommendation=wear
   (IF:): a raincoat(S) (100.0%)
 (THEN:)  -
    . -
    -
 ,   -
    .
    , Goal 1: theGOAL STACK
    -recommendation
.  (  -Goal 2: the expected
)  -    -temperature
.  ,  -
     -
  .  
 ,  -
.

    ,     
   DEBUG  TRUE  
<APPLET>.      " Display KB dump" 

 "KNOWLEDGE BASE DVLR OUTPUT" .   
  -   .

      ( 
MAXVALS        1),  
     ATTRIBUTE .
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   SNTOOLBOX

  MATLAB

 SNToolbox  (Semantic Network Toolbox)   
      MATLAB.  
  MATLAB  7,        -
  .

         MATLAB
(    )       ( -
   SNToolbox)    SNToolbox.  -
  MATLAB        -
 SNToolbox (       addpath
'' ,     Set path  File   
MATLAB).

       
MATLAB    SNToolbox   
  :

 1.   
1.1.         -

   MATLAB.
1.2.      .
1.3.      .
1.4. ( )      -

 MATLAB    .
 2.   .
2.1.        

MATLAB,     .
2.2.     .
2.3.( )      (   -

  )    .     -
    -      MATLAB,
         
 ,      .

 3.    .
3.1.    -     -

-     MATLAB.    
-   1.1-1.4     
  -          
    .
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3.2.   ,    .
   .
 SN=Snnew       

 SN.
     SN   

: SN.node -  (cell)  ,    
,   ; SN.relation -  (cell)  , 
     ,    ( 
   ,   -     -
); SN.nodetype -   ,    
  (0 -  AND-, 1 - OR-);

        :
AND-  OR-.

AND-  (-),  ,   ,
,  .    AND-  -
 (, )     : 1)
       ,    -; 2)   ,
      (     ) 
.

OR-  (-),  ,    -
.    OR-   ( -
, )     : 1)     
  ,    -; 2)     -
 ,        .  OR-  
  ,       .

 Res=SNaddANDnode(SN, 'node1', 'node2', ..., 'nodeN')  -
  "AND" 'node1', 'node2', ..., 'nodeN'     SN
( SN    ).     Res.

 Res=SNaddORnode(SN, 'node1', 'node2', ..., 'nodeN')  
 "OR" 'node1', 'node2', ..., 'nodeN'     SN
( SN    ).     Res.

 Res=SNdelnode(SN, 'node1', 'node2', ..., 'nodeN')  
'node1', 'node2', ..., 'nodeN'     SN ( SN 
  ).     Res.

 Res=SNaddrelation(SN, 'node1', 'relation', 'node2')  -
 'relation'   'node1'   'node2'   
SN ( SN    ).     Res.

 Res=SNdelrelation(SN, 'node1', 'relation', 'node2')  -
 'relation'   'node1'   'node2'   
SN ( SN    ).     Res.
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 SNplot(SN, type, NodeColour, RelationColour)  
     SN.  type 
           -
: 'circle' -    , 'random' -  -
 , 'hierarchy' -   . 
NodeColour  RelationColour  . NodeColour    -
     . RelationColour     -
   .      
   plot: 'b' - blue (), 'g' - green (), r - red ( -
), 'c' - cyan (-), 'm' - magenta (), 'y' - yellow ( -
), 'k' - black ().

 Sncircleplot, Snhierarchyplot  Snrandomplot   
  Snplot     , -
    , .

 Res=SNfind(SN, SN1)     -
  SN1     SN.   SN1 
    SN.     SN1  
 '?'.      Res.   
[],      ,    ,  
 .

 h=SNhierarchy(SN)    h    -
      SN.   
      [1, K],  K -   -
 .          -
  .        .

 k=isnodepresent(S, 'node')    k   
' 'node'      S.   ' node' 
    S ,    0.

       :
1.      .
2.        (AND  OR).
3.        .
4.     -    -

.
5.  Snfind,  SNhierarchy   Snplot  

'hierarchy'     () . -
         
,      (    ) 
  ,     .


