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 !"#$#%# &$'()!(#$&$ $*(!$ +.,. -.%/&012 343 5&)2$!6, 5&)2$!2, 

32%7!0-$"".(8012#(.9"&$: $!"#$#%# $!;0)*2<$0!!6= #(=!0.0>$:, ?()"0!"&$: 
>0"%82)"#1(!!6: %!$1()"$#(#, 5&)2$!2 

The main idea of algebraic programming system APS was described in the article. The 

main differences between all versions of algebraic programming system APS were 

considered. Optimization of rewriting algorithm in APS was examined. Numerical 

experiment for rewriting of APS was discussed. 

1.  !"#"$%" 

APS – "$"105' '.,0I('$60"%+,+ @(+,('55$(+)'#$3 IF.' ('?('I+1'#' ) 

"0(07$#0 80-< ) +170.'< 100,105 L#"1$1/1' %$I0(#01$%$ M>M A%('$#F[1]. 

L"1+($60"%$  APS – N1+ @0()'3 "$"105' @0(0@$"F)'#$3 10(5+), %+1+('3 

('?70.$.' @+#31$3 "1('10,$; $ "$"105 @(')$. @0(0@$"F)'#$3 (".@.@.). 

2$"105' '.,0I('$60"%+,+ @(+,('55$(+)'#$3 APS - "$"105' 7.3 

@(+1+1$@$(+)'#$3 '.,+($15+). E7#'%+, 00 )1+('3 )0("$3 [2] /"@0H#+ 

@($50#301"3 ) -0.+5 (370 %+550(60"%$< @(+7/%1+): VRS(Verification for 

Requirement Specification)[3], MathLog (Mathematic Logic for Universities)[4], 

TerM  (Terra Mathematics)[5], 61+ @+?)+.301 ')1+('5 APS @+?$-$+#$(+)'1* 00 

%'% %+550(60"%/8 "$"105/. 

O'?('I+1%' %+#06#+,+ @(+7/%1' " $"@+.*?+)'#$05 APS @(+<+7$1 (37 N1'@+): 

('?('I+1%' @(+1+1$@' #' 3?F%0 APLAN (Algebraic Programming Language) 

"$"105F APS, '#'.$? @(+1+1$@' $ 0,+ +@1$5$?'-$3 #' 3?F%0 APLAN, 

(0'.$?'-$3 +%+#6'10.*#+; )0("$$ #' 3?F%0 C++.  

 "05 ('?('I+16$%'5, %+1+(F0 ('I+1'81 " APS, $?)0"10# :'%1, 61+ @0(0#+" 

%+7' " 3?F%' APLAN #' 2++ 7'01 /"%+(0#$0 #' @+(37+%. P1+ :'%1 IF. 

@+71)0(Q70# 5#+,+6$".0##F5$ #0?')$"$5F5$ +@F1'5$ $ ('?#F5$ 

('?('I+16$%'5$, @+N1+5/ #0 @+7)0(,'01"3 "+5#0#$8. E1501$5 .$H* 1+, 61+ @($ 

(0'.$?'-$$ #' 2++ #0 $"@+.*?+)'.'"* @0(0@$"F)'8G'3 5'H$#' APS. 

E7#'%+, (0'.$?'-$3 #0%+1+(F< ?'7'6 #' 2++ I0? $"@+.*?+)'#$3 

@0(0@$"F)'8G0; 5'H$#F @($)+7$1 % :'%1$60"%+; (0'.$?'-$$ '.,+($15' 

".$3#$3 7.3 %+#%(01#+; ?'7'6$, 61+ #0 )"0,7' 5+Q#+ "70.'1* IF"1(+. 

C.'""$60"%$5 @($50(+5 1'%+; ?'7'6$ 5+Q01 IF1* :/#%-$3 subs[2] -:/#%-$3 

@+7"1'#+)%$ (#' )<+7 @+"1/@'81 (')0#"1)' ,@0(06$".0##F0 60(0? ?'@31/8, $ "'5 

10(5 – %/7' I/701 )F@+.#0#' @+7"1'#+)%').    +IG05 "./6'0, ) .0)F< 6'"13< 

(')0#"1) 5+,/1 IF1* @(+$?)+.*#F0 10(5F, ' N1+ ?#'6$1, 61+ "/G0"1)/81 7)' 

)'($'#1' (0'.$?'-$$: <0H-1'I.$-' c $"@+.*?+)'#$05 "1(+% ) %'60"1)0 %.86' 

(507.0##F; )'($'#1) $  #',(/Q0##+0 70(0)+ (1(0I/01 7+"1'1+6#+ 5#+,+ )(050#$ 

#' (0'.$?'-$8).  L"@+.*?+)'#$0 @0(0@$"F)'8G0; 5'H$#F #' 3?F%0 2++ @($ 

(0'.$?'-$$ @+7+I#F< ?'7'6 "/G0"1)0##+ /"%+($1 )(053 ('?('I+1%$ @(+,('55. 
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R'%$5 +I('?+5, )+?#$%'81 )'Q#F0 )+@(+"F: 

1. C'%$5$ #07+"1'1%'5$ +I.'7'01 @0(0@$"F)'8G'3 5'H$#' APS?  

2. K+605/ 00 ./6H0 #0 $"@+.*?+)'1* ) %+70 ,#'@$"'##+5 #' 2++?  

3. C'% 5+Q#+ /"1('#$1* #07+"1'1%$?  

4. M'"%+.*%+ ./6H0 +%'Q01"3 @0(0@$"F)'8G'3 5'H$#' APS $ #' %'%$< 

?'7'6'< N1+ /./6H0#$0 I/701 +G/1$5+?  

E1)01'5 #' N1$ )+@(+"F @+")3G0#' 7'##'3 "1'1*3. 

 

2. &"'"(%)*!+,-+. /+0%$+ APS 

 K0(0@$"F)'8G'3 5'H$#' REM(Rewriting Machine)[6] – N1+ '.,+($15, 

%+1+(F; @($50#301 "$"105/ @0(0@$"F)'8G$< @(')$. % 7'##+5/ 10(5/.   APS 

"$"105F @0(0@$"F)'8G$< @(')$. $5081 ".07/8G$; )$7: 

<"$"105' @0(0@$"F)'8G$< @(')$.>::= rs(<"@$"+% @0(050##F<>) 

(<"@$"+% @(')$. ('?70.0##F< ?'@31+;>) 

<@(')$.+>::=<@(+"1+0 @(')$.+> | </".+)#+0 @(')$.+> 

<@(+"1+0 @(')$.+>::=<'.,0I('$60"%+0 )F('Q0#$0> = 

<'.,0I('$60"%+0 )F('Q0#$0> 

</".+)#+0 @(')$.+>::=</".+)$0>->(<@(+"1+0 @(')$.+>) 

<@0(050##'3>::=<$70#1$:$%'1+(> 

B.3 1+,+, 61+IF @($50#$1* "$"105/ @0(0@$"F)'8G$< @(')$. % #0%+05/ 

10(5/, $"@+.*?/81"3 "1('10,$$ ("@0-$'.*#F0 :/#%-$$ +I<+7' 70(0)', %+1+(F0 

@+ +@(070.0##+5/ '.,+($15/ @($50#381 % )0(H$#0 70(0)' "$"105/ 

@0(0@$"F)'8G$< @(')$.). 21('10,$$ APS I'?$(/81"3 #' 7)/< +"#+)#F< 

"1('10,$3<: applr(t,s), appls(t,s), ,70 t - 10(5, s – "$"105' @0(0@$"F)'8G$< 

@(')$., applr – @($50#301 #0%+1+(+0 @(')$.+ $? s % t (0".$ ) s  0"1* 1'%$0 

@(')$.'), appls – @($50#301 #0%+1+(+0 @(')$.+ $? s % t 7+ 10< @+( ,@+%' 1'%+0 

@(')$.+ "/G0"1)/01. 

>.,+($15 @($50#0#$3 +7#+,+ @(')$.' $? "$"105F @0(0@$"F)'8G$< @(')$. 

)F,.37$1 1'%: @++60(07#+, ")0(</ )#$?  "+@+"1').301"3 10(5 " .0)F5$ 6'"135$ 

@(')$., 0".$ "+@+"1').0#$0 /"@0H#+ (0".$ N1+ /".+)#+0 @(')$.+, $ /".+)$0 #0 

(')#+ 0) , 1+ @(+$"<+7$1 ?'50#' @(')+; 6'"1*8 @(')$.' $ @+7"1'#+)%' 

@0(050##F<.   

R'%$5 +I('?+5,  @0(0@$"F)'8G'3 5'H$#' – N1+ :/#%-$3 applr. K+"%+.*%/ 

60(0? #00 +@(070.381"3 )"0 +"1'.*#F0 "1('10,$$, 1+ N::0%1$)#+"1* 00 

(0'.$?'-$$ $5001 @0()++60(07#+0 ?#'60#$0.  

P::0%1$)#'3 (0'.$?'-$3 "1('10,$$ applr $"@+.*?/01 ".07/8G$0 

"++I('Q0#$3: 

S".$ .0)F0 6'"1$ #0"%+.*%$< "+"07#$< @(')$. $70#1$6#F, 1+ 5016$#, 5+Q#+ 

+"/G0"1).31* 1+.*%+ +7#$ ('? () #0%+1+(F< "./6'3< 5+Q#+ $"@+.*?+)'1* N1+1 

)$7 +@1$5$?'-$$ $ 7.3 #0 @+7(37 $7/G$< @(')$.). 

4+Q#+ #0 ('""5'1($)'1* 10 @(')$.', ,.')#'3 +@0('-$3 ) .0)+; 6'"1$ %+1+(F< 

+1.$6'01"3 +1 ,.')#+; +@0('-$$ +I('I'1F)'05+,+ 10(5' (1.0. @0(0@$"F)'8G$0 

@(')$.' 5+Q#+ ",(/@@$(+)'1* @+ ,.')#+; +@0('-$$ $< .0)+; 6'"1$). 

>#'.+,$6#F0 "++I('Q0#$3 @($50#$5F $ % ,.')#F5 +@0('-$35 @+710(5+) .0)F< 

6'"10; @(')$.. 
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B.3 (0'.$?'-$$ /%'?'##F< "++I('Q0#$; REM $"@+.*?/01 "@0-$'.*#F; 

"$#1'%"$" 7.3 @(07"1').0#$3 "$"105 @0(0@$"F)'8G$< @(')$., )<+7#+; 3?F% 

REM. T+.00 701'.*#+ "5. [6]. 

E@$"'##'3 )FH0 @0(0@$"F)'8G'3 5'H$#' IF.' (0'.$?+)'#' ) APS v1, APS 

v2. O'""5+1($5 #0I+.*H+; @($50(: 

left:=rs(x,y)( 

   (x,y) = x, 

   (x;y) = x 

); 

 + )<+7#+5 3?F%0 REM N1+ @(')$.+ I/701 $501* )$7: 

left:=array(_,_)( 

    match(var(1),var(2))rewrite(var(1))            (1) 

    + 

    match(var(1);var(2))rewrite(var(1))            (2) 

); 

K($ @($50#0#$$ 7'##+,+ @(')$.' @0(0@$"F)'8G'3 5'H$#' "#'6'.' I/701 

@F1'1*"3 )F@+.#$1* ".$3#$0 7.3 @0()+; ?'@$"$ (1), 0".$ +#+ I/701 #0 /"@0H#+, 

1+ @0(0;701 #' )1+(/8 ?'@$"*. 

  "'5+5 @.+<+5 "./6'0, @($ n ('?.$6#F< ,.')#F< ?#'%'< ) .0)F< 6'"13< 

@(')$., 7.3 1+,+ @($50#$1* @+".07#$0 @(')$.+ REM 5'H$#' @+".07+)'10.*#+ 

)F@+.#$1 n ".$3#$; $ 1+.*%+ @+".07#$0 I/701 /"@0H#+.  

R'%$5 +I('?+5, +"#+)#F5 #07+"1'1%+5 @0(0@$"F)'8G0; 5'H$#F ! APS v2 – 

@+".07+)'10.*#'3 @(+)0(%' '.*10(#'1$), 61+ #0 )"0,7' @(+<+7$1 IF"1(+. 

E"+I0##+ N1+ "1'#+)$1"3 ?'501#+ #' +60#* I+.*H$< "$"105'< @0(0@$"F)'8G$< 

@(')$., $ 605 I+.*H0 ) #0; @(')$. " ('?.$6#F5$ ,.')#F5$ ?#'%'5$, 105 

507.0##00 @0(0@$"F)'8G'3 5'H$#' #';701 #/Q#+0 @(')$.+. 

  @0(0@$"F)'8G0; 5'H$#0, (0'.$?+)'##+; ) APS v3, 5F /"1('#$.$ N1+1 

#07+"1'1+%, $"@+.*?/3 <0H-1'I.$-F. B'##+0 @(07.+Q0#$0 3).301"3 

('"H$(0#$05 @(07.+Q0#$3 2, +@$"'##+,+ )FH0. R.0. #/Q#+ #0 1+.*%+ 

,(/@@$(+)'1* @(')$.' @+ ,.')#+; +@0('-$$ $< .0)+; 6'"1$, ' $ /501* IF"1(+ 

+@(070.31*, % %'%+; ,(/@@0 +1#+"$1"3 7'##F< @+710(5. 

T+.00 701'.*#+ + ('?.$6$3< APS v1,v2,v3 5+Q#+ I/701 +?#'%+5$1*"3 ) 

".07/8G$< @/I.$%'-$3< ')1+(+). 

 

3. 12)("'%/"$3 ) ("'"(%)*!+,-"4 /+0%$54 APS v3 

2+?7'7$5 "$"105/ @0(0@$"F)'8G$< @(')$. R3, %+1+('3 "+"1+$1 $? 5 @(')$. 

(3- "(07#33 ,./I$#' @+$"%'), ) .0)F< 6'"13< %+1+(F< 10(5F $5081 ('?.$6#/8 

,.')#/8 +@0('-$8: 

R3:=rs(x,y)( 

    x+y=1,    

    x-y=2, 

    x*y=3, 

    x/y=4, 

    x^y=5 

); 

E1501$5 1+1 :'%1, 61+ "(07#33 ,./I$#' @+$"%' #/Q#+,+ @(')$.' ) ".@.@. 

I/701 (')#' 3 (5F I/705 $"@+.*?+)'1* N1+1 :'%1 7.3 I+.00 ".+Q#F< ".@.@.). 
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M' ".07/8G05 H',0 )F6$".$5 ('?#$-/ )+ )(050#$ k @($50#0#$; "$"105F 

@0(0@$"F)'8G$< @(')$. % )<+73G05/ 10(5/: a+b, a^b (7.3 @0()+,+ $ 

@+".07#0,+ @(')$.')  7.3 @0(0@$"F)'8G$< 5'H$# APS v3 $ APS v2()(053 

@($50#0#$3 7.3 )1+(+,+ 10(5' )F6105 +1 )(050#$ @($50#0#$3 7.3 @0()+,+). 

K+)1+($5 N%"@0($50#1 7.3 R4, R5, R9 (n={3,4,6,9}). O0?/.*1'1F N%"@0($50#1+) 

?'#0"05 ) 1'I.$-/ (R'I.$-' 1). 
@2'..  1. A&0)0"#9 B)$*(!(!$C "$"#(* B()(B$"612DE$= B)21$. 

k, n 
APS v2 APS v3 

R3 R4 R6 R9 R3 R4 R6 R9 

10 0 0 0 0,001 0 0 0 0 

100 0,003 0,008 0,011 0,020 0,000 0,000 0,000 0,000

1000 0,047 0,063 0,108 0,219 0,002 0,001 0,007 0,009

10000 0,453 0,749 1,312 1,999 0,002 0,006 0,008 0,009

50000 2,438 3,703 6,306 10,266 0,009 0,041 0,042 0,017

100000 4,153 6,641 11,437 19,666 0,109 0,048 0,095 0,063

500000 23,173 42,956 76,254 103,439 0,006 0,109 0,735 0,219

2+"1')$5 1'I.$-/ ('?#+"10; 50Q7/ )(050#05 ('I+1F @0(0@$"F)'8G0; 

5'H$#F APS v3 $ @0(0@$"F)'8G0; 5'H$#F APS v2 (R'I.$-'  2). 
@2'..  2. F2G!0"#9 1)(*(!$ )2'0#6 B()(B$"612DE$= *2/$! 

k,n 3 4 6 9 

10 0 0 0 0,001 

100 0,003 0,008 0,011 0,02 

1000 0,045 0,062 0,101 0,21 

10000 0,451 0,743 1,304 1,99 

50000 2,429 3,662 6,264 10,249 

100000 4,044 6,593 11,342 19,603 

500000 23,167 42,847 75,519 103,22 

K+"1(+$5 ?')$"$5+"1* 50Q7/ )(050#05 ('I+1F, %+.$60"1)+5 @($50#0#$; 

%'Q7+; "$"105F @0(0@$"F)'8G$< @(')$. $ %+.$60"1)+5 ('?.$6#F< ,.')#F< 

+@0('-$; ) .0)F< 6'"13< @(')$.. (O$". 1) 

 

F$". 1. H21$"$*0"#9 1)(*(!$ B)$*(!(!$C ".B.B. 
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R'%$5 +I('?+5, 5F @+71)0(7$.$ N%"@0($50#1'.*#+ 1+1 :'%1, 61+ 

$"@+.*?+)'#$0 @0(0@$"F)'8G0; 5'H$#F APS v2 7.3 "$"105 @0(0@$"F)'8G$< 

@(')$., ) %+1+(F< 0"1* I+.*H+0 %+.$60"1)+ ('?#F< ,.')#F< +@0('-$3 ) .0)F< 

6'"13< @(')$., @($)+7$.+ % ?#'6$10.*#+5/ ?'507.0#$8 ('I+1F @(+,('55F @($ 

7+"1'1+6#+ 7+.,+; ('I+10 "$"105F.  

M0 ".+Q#+ ?'501$1*, 61+ ('""5'1($)'3 @(+$?)070#$3 k*n ,5F @+./6$5 

)+?('"1'8G/8 @+".07+)'10.*#+"1* ?#'60#$; (R'I.$-'  3). 

 
@2'..  3. F2G!0"#9 1)(*(!$ )2'0#6 ".B.B G21$"CE2C 0# k*n. 

k*n  (053 k*n  (053 k*n  (053 k*n  (053 

30 0  0,02  1,304  10,249 

40 0  0,045  1,990  11,342 

60 0  0,062  2,429  19,603 

90 0  0,101  3,662  23,167 

 0,003  0,210  4,044  42,847 

 0,004  0,451  6,264  75,519 

 0,011  0,743  6,593  103,220 

 

K+"1(+$5 N1$ 1+6%$ #' @.+"%+"1$, "+07$#$) $< +1(0?%'5$ (($". 2). 

 

 
F$". 2. H21$"$*0"#9 1)(*(!$ 0# k*n. 

 

S".$ ".+Q$1* )"0 )(053 ('I+1F #+)+; $ "1'(+; @0(0@$"F)'8G$< 5'H$# 7.3 

)"0< N%"@0($50#1+) "++1)01"1)0##+, 1+ 5F @+./6$5, 61+ #+)'3 @0(0@$"F)'8G'3 

5'H$#' ('I+1'.' ) 285,5 ('?' IF"1(0;. 
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4. 6$+7%8 ('%/"'+ $+95:#"$%. #%8;,$23%!$54 $5'/+7<$54 =5'/* 

(>?@) %8 APS user manuale[2]. 

>.,+($15 @+"1(+0#$3 BMU ) '.,0I(0 .+,$%$ @0()+,+ @+(37%', #'@$"'##F; 

#' 3?F%0 APLAN "$"105F '.,0I('$60"%+,+ @(+,('55$(+)'#$3 APS ,)F,.37$1 

".07/8G$5 +I('?+5: 

dnf:=proc(x)( 

       ntb(x,eliminate), 

       can_ord(x,dnf_dn,dnf_up), 

       return(x) 

); 

eliminate:=rs(x,y)( 

        (x <=>  y) = ((x -> y) & (y -> x)), 

        (x  ->  y) = (~(x) |/ y), 

        ~( ~(x)  ) = x, 

        ~(x |/  y) = (~(x) & ~(y)), 

        ~(x  &  y) = (~(x) |/ ~(y)), 

        ~(x <=> y) = (~(x -> y) |/ ~(y -> x)), 

        ~(x  -> y) = (x & ~(y)) 

); 

dnf_dn:=rs(x,y,z,u,v)( 

    ( x |/ y) & (z |/ u) |/ v =   x & u |/  y & z  |/ y & u |/ x & z |/ v, 

    ((x |/ y) & z) |/ u       =   y & z |/  x & z  |/ u, 

      x & (y |/ z) |/ u        =   x & z |/  x & y  |/ u, 

     (x |/ y) & (z  |/ u)      =  (x & z |/  y & z) |/ x & u |/ y & u , 

     (x |/ y) &  z            = ((x & z)|/ (y & z)), 

      x & (y |/  z)           =   x & y |/  x & z 

); 

dnf_up:=rs(x,y,z)( 

    (x |/ y) & z       = (x & z) |/ (y & z) , 

     x       &(y |/ z) = (x & y) |/ (x & z), 

    (x  & y) & z       =  x & y  & z 

);  

R/1, ntb – "1('10,$3, %+1+('3 ")0(</ )#$?  % %'Q7+5/ @+710(5/ @($50#301 

".@.@. 7+ 10< @+(, @+%' +#' @($50#$5', can_ord – "1('10,$3, %+1+('3 ")0(</ )#$? 

@($50#301 @0()/8 ".@.@., @+1+5 "#$?/ ))0(< – )1+(/8, 0".$ )1+('3 ".@.@. IF.' 

@($50#$5' % 10%/G05/ @+710(5/, 1+ #'6$#'05 "#+)' @($50#31* ")0(</ )#$? 

@0()/8 ".@.@, ' "#$?/ ))0(< )1+(/8 $ 1.7. T+.00 701'.*#+ " N1$5 @($50(+5 

5+Q#+ +?#'%+5$1*"3 ) [1]. 

O'""6$1'05 ,./I$#/ @+$"%' 7.3 %'Q7+,+ @(')$.' $? ".@.@., %+1+(+0 "1+$1 ) 

"0(07$#0 REM 3?F%' @0(0@$"F)'8G0; 5'H$#F (k): 

1. B.3 eliminate 1'%$5 I/701 2 @(')$.+, 1'%$5 +I('?+5 2lim  inateeR . 

2. B.3 dnf_dn 1'%$5 I/701 2 $.$ 5 @(')$.+, @+N1+5/ 2_  dndnfR . 

3. B.3 dnf_up 1'%$5  I/701 1 $.$ 3 @(')$.+, ?#'6$1 1_  updnfR . 
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O'""6$1'05 )(053, %+1+(+0 5F 5+Q05 )F$,('1* @($ $"@+.*?+)'#$$ 

@0(0@$"F)'8G0; 5'H$#F APS v3, 0".$ #' )<+7 '.,+($15' @+"1(+0#$3 BMU 

I/701 @+"1/@'1* 10(5:  

! "! "###$##$##$##$##% 3213213523543566 AAAAAAAAAAAAAAAA

! "! "###$##$##$##$##% 3213213523543566 AAAAAAAAAAAAAAAA

! "! "###$##$##$##$##% 3213213523543566 AAAAAAAAAAAAAAAA

! "! "###$##$##$##$##% 3213213523543566 AAAAAAAAAAAAAAAA

! "! "###$##$##$##$##% 3213213523543566 AAAAAAAAAAAAAAAA

! "! "###$##$##$##$##% 3213213523543566 AAAAAAAAAAAAAAAA

! "! "###$##$##$##$##% 3213213523543566 AAAAAAAAAAAAAAAA
 

K+7"6$1'05 %+.$60"1)+ @($50#0#$3 7.3 %'Q7+; $? ".@.@., #'@$"') 

"@0-$'.$?$(+)'##/8 "1('10,$8 appls_i $ can_ord_i " @+7"601+5 %+.$60"1)' 

@($50#0#$; %'Q7+; ".@.@. 

appls_i:=proc(t,R)( 

     appls_count:=appls_count+1; 

    applr(t,R); 

    yes->( 

        dowhile( 

  appls_count:=appls_count+1; 

            applr(t,R) 

        )yes; 

        yes:=1; 

        return 1 

    ); 

    return 1 

);  

can_ord_i:=proc(t,R1,R2)loc(s,i)( 

    t:=can(t); 

    appls_count:=0; 

    appls_i(t,R1); 

    R1_count:=R1_count+appls_count; 

    for(i:=1,i<=ART(t),i:=i+1, 

        can_ord_i(arg(t,i),R1,R2) 

    ); 

    can_up_i(t,R2) 

); 

can_up_i:=proc(t,R)loc(s,i)( 

    appls_i(t,R); 

    while(yes, 

        for(i:=1,i<=ART(t),i:=i+1, 

            can_up(arg(t,i),R) 

        ); 

  appls_count:=0; 
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        appls(t,R); 

  R2_count:=R2_count+appls_count 

    ); 

    t:=mrg(can(t)) 

); 

L1'%, 7.3 7'##+,+ 10(5' "1('10,$3 ntb(t,eliminate) @($50#$1 ".@.@. eliminate 

509 ('?, ' "1('10,$3 can_ord @($50#$1 ".@.@. dnf_dn $ cnf_up 66497 $ 332375 ('? 

"++1)01"1)0##+. R'%$5 +I('?+5, ('?#$-' ('I+1F )+ )(050#$ @0(0@$"F)'8G0; 

5'H$#F APS v2 $ APS v3 "+"1').301: 

389968264770*161955*2509*2*  && nk  

V'@/"1$) APS v2 $ APS v3 #' N1+1 @($50(, 5F @+./6$5 ('?#$-/ )+ )(050#$  

"(&tt vv 998,232  ' , ' ?#'6$1, +H$I%' )F6$".0#$; "+"1').301 5,860 "0%.  

M'5#+,+ I+.*H00 /"%+(0#$0 5+Q#+ @+./6$1* ) APS v3 @+ "(')#0#$8 " APS 

v2 @($ $"@+.*?+)'#$$ :/#%-$$ subs[2], +7#'%+ @($50(F " N1+; 

"@0-$'.$?$(+)'##+; "1('10,$0; I/7/1 +@$"'#F ) ".07/8G$< @/I.$%'-$3< 

')1+(+). 

 

7.  *!5#* 

R'%$5 +I('?+5,  @+./60##'3 +@1$5$?'-$3 @0(0@$"F)'8G0; 5'H$#F APS v3 

7'01 )+?5+Q#+"1* #'5#+,+ N::0%1$)#00 $"@+.*?+)'1* I+.*H$0 ".@.@. ) 

@(+1+1$@'< @(+,('55, 61+ @+?)+.301 N::0%1$)#+ $"@+.*?+)'1* "$"105F 

@0(0@$"F)'8G$< @(')$. 7.3 <0H$(+)'#$3 @(+$?)+.*#F< 10(5+) $ "/G0"1)0##+ 

('"H$(301 +I.'"1$ @($50#0#$3 APS.  
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