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0,&380$ W11, . 1*1.+"10$ 3+ (? =-#"$0-&+"10'=. H-&/+"1?. &&C2#*1. $, +AE
"10'&-. | "#3#;"105 . 1 0"+3#'$ "10", &/. #2/= --1/1. .=; - ,&? $C"13 KO*+ -=
A&H"1 O*1< # +F2 1. +'$ 18, ' 31/-#3+"1%$. & 0,& +3(; "1 D' (0"$ *(D: 1)(/1 " /-#
"10'%

H'&3&1 3#-+*&D-. +?2#"1*$, &' 3&-13%'1, D'& ' 3&BH??# -= | ## . #"10"L
OD1.$ DHO'&, , &# ' 3&BH7H# ' 3H-+*$. & 3H)&'HH# . #/1-96'+ "10"#A ' 3+ (P #.. =A
&M &, &= [H#1" 13-+ =; &“1" L #/10%&2, , &2#. I 1"&& . 1 RPIDHT,
' &0.&*$, (R (0,#1' ' 38322 ( . #/10%&2 "10'1"&*$, &/* YERDH0", + 0&-10+E.

9" ?21"+?, D'& - /&0"#'8D & 0*&2. =A RHHDHA ' &28H1" -0"3#+#. +1 -
383 7( L¥171."& #-"&7%#'+DI0,&; ' 3&-13+ 9DL.$ '&1F# '38@/(3#
assert ++ 11 #.#8&<. P# 34?13 '&0%1 08&3%3&-+ ?7&2. & '3&13+'$,
/1; 0"+"1*$. & *+ ?2#00+ &'0&3"+3&#.. KO+ L& .1 "#, '(0"$ ' 3830 2#
F-13: #1'0%0 & +), &;. KO*+ R#/#D¢ /&0"#'&D & 0%&2. #%+ -, *CDH1" . 1 "&*$, &
0&3%3&- (, "#+1 '31/&0'83&2 &0% ' 3#,"+DIQ+ . #13.%# & (' %0%
K/+.0%1. . #9%6 3&)*12# D. 1. 1/&0"#'&, -3171.+ #*1.$, -1/ $. #"31.+3&, #A-01
J109%$ 3HF' +0#+ "&' ++ +. & #*<&34'7. 6 0&24*1.+C, . + # #94'31.+3&, # . 1
H3H"+3(1" )IF&: +)&D && . # +0#.+% . # 08&31-&-#.+9A | #21 "#,+A ' 3&0=A
H<Q3HP&- #,,  # 34213 #*R3HE? K-, *+ # #*<&3+7? WL;,0"3= ++ /-&+D =;
' &40,.

63821 C2#+1. $, +AE "10'8-, . 1&)A&/H?& -01<# ' 3&-13%% 31 1.+1 . # "#
CHE-#1287 Co# 042#°8. & "10"E. W% ,#2/& FRH#D+ 0*1/(1", 10% L'&
"&F28&2. & 0<l.1343&#"$ C2#,042#*$. =; "10E D' &. &0'SC O*(D¥#;. =; )&*$: &;
"10" 0 ?2# 0+?2#*$. =2+ &B#. +DL. +98+. 1< 1. 1343&#.. =; "#,+? &)3#R?"10 . 1-&
OLARHHDHAY(/L " A(/: +? ' &-3171.+ 3#)&"= ' 3830 ?=. W#*1,&.1-& -01AD+
A&3&E& )= & AH'S, - H+A P& .# '3 "+ 1 -= (/1" 1 ' &3#2A.=, (-+/1-,
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 #0,&°$, & DHO'& "#, &; "10" ' 3+&/+" , & +), 1 -31?71.+ -=' &* 1.+% 6&. 1D &
&-1" , "# &?2( "10"( ' 3&-13+4$.1*1< & . &DHO'&' &&"™-1"( *15 &' &.98%, D'&&. D
1 3#-H$ = WR)H-*1. 41 - ' 3832 ( 2. &&DO*1.. =A' 3&-13&,, *(D: 1-01<&D
+O0L3' =-#CMHA (10°+ RHHDE )&*S$ #%+ "3(. #9h &)*1DH1" +0' &*$FR&-#.+1
C2#,042#*$. =A"10"& E.

HID#9%/+ *122# D'& *(D: 1 D "10'+3&#'$ +*+ ' 3&-13% *&+, (? KO*+ -
13831271 10"$ . 1) &S #%DHO'S, -= F=-#CMH#%)&*$: +1 08&.1.+% *(D: 1 11
&)I(? #'$+ O3HE . # +O#'S' 3#+*$. & 5&"&7( D'&10%+ - ' 3&B#??1 10'$ + /3( <+1
& 4), +, "10"+3&-#.+1 28&21" & HR'F0%/&* <+? + ("&H"1*$. =?. KO+ = .1
"10'+3(1"1 ' 3&B#??(, 3#O'1DF#; "1 31: 1.+1 + ' 3&-13%'1 1& ' & 3#0'1D¢, 1,
&0-8)&/+ , &' $C"13 /* W3(< +A(DHO'. +, & , &2#. /= .

P1&)A&/H?& -= /132 +-#"$ Y #.0 212/( L"+?+ ' &IAR/H?+ HOLL# 0*1/(1"
' 38-1396 ' 3&3#??( . # .10 &*$, +A C 1)&* +AE "10"#A H O*(D#1 . 1-13.&<&
&-1"# 0.&# +211'006#* S 13.#'+-#: &*#2+#"$ ' &30 ?( ++ +0,#'S & +), +,
- APH'1*S &DHHIAL, &/ ( # ' 3H-+4& &' %$ 21" &3H#O'1DE', 1). 5&?. +'1, D'&/* %
& #], + DHO'& I&0"#'&D & "31A' %+ 2+. (", "&4# # ' &40, & &, .#)(? #L
*1< & 2821" BL'%(" $0%. # ' &*DHOH# E"& R +?7#1" &/. && +F DF1.& , &?H. /=,
. 13-+3(1" -01A"3&A+, "&?( 21 (-1* +D+-#1": "3#>.&1-317%H=)+ 3#'$ 0*1/( 1"
' &&)0"&YEL*$0"- #72.

5& A&/( 0831-&-# + ' 3+A&/H'0% 31* 98. & ' 3+ +7#'$ "#,"+DLQ +1
311 1.49% 53&-13%6 31: 1.+1 /#* & 1 ++ &" 3#-+"$ 1<k - 2C3+? V10+3&-#"S,
& H2+H#"$' B&BHUP?(, +*+ +0,#'$ & +), + ' &3H#0'1D#", 17 5+0#'$ 31 1. +1 BH/#D+
- &+, &D( +*+ -I-& 127 H#2. &' 3#-+*$. & 3#00%-*%%$ ' 3+&3+'1"=. B"& -#2. 11-
' &0M/. + DHOO&31: &#.+ D.#/12.8&131: 1.+1 &/. & RH#D+ +*+ 340, &#. . #%
&' =" #31 +"$IML/-1?

P# ' 3#,"+ 1 0%&2.& (/1* +'$ "#,"+ 1 [&0"#"8D & -. +?# +% 9' + (
1+.0%1..=; ?1"&/, ,&'&3= & #E=-#*0%' &1F=? -& -01A )1F +0,*CDL.+%
0*(DHA. H O#282 . #D#H# 0&31-.&-#. +%-&FB2+"1 DFO"=; *+0" )(? #< + -=' + +'1
# .17 - 0"&%)+, )(,-=, 0&&1"0"-(C M+1 BH#DH?. H /#*$. 1;: 1?7 -= D13 +#; "1
31:1..=1 RH/#D+. GI&). & "# 21 ' &2 1DF'S RH#DH, ' & ,&'&3=? 10'S +1+, ++
31: 1.4%, ,&'&3=? DHO™D & . # +0#.=. 9). #3(2+ RH#D(, . # 31: 1.+1 , &'&3&,;
R-1/82&. 1A-#'+" -3121. + "# 21-= D13, . +"1 11+F0' +0,#

27.6'= (9+9%-*""2#'9; 2C3"&

Pl RH)=-#"1 '3& &™*#&D(C + >&3?#@C, -,*CDL.+V-=,*CDL.+1
& "2 +RH@+ + ' 3&-13&, ' 131'&* 1.+1 #3521+ +, 0'L # -=A&# B BH.+@
2#00+# D 10%+ -=, & 1D& .1"'+ 1"1 .# %=, 1 Java !(M 10"-(C " 0"83&.. +, +
2#,380#DEBUG - &+7' +#/. &7 ' 3&BH??+38&-#.++, , &'&3=? 282. & &'?21'+'$,
H# 41 DHO ' 3&BIP?=, -=' &% OE"0%' 3+ &™#/, 1, # 0 ,#+7+ ' 3&3IHNH
' QOZF#1'0% 2C3+ J. &d# 1<K +0' &*SRRH. +1 &' 3#-/#.8, . & &)=D & &I1.$ (2
*1.$47 ' &SR $0%H' 3&M7, L"&' 3+&/+" , ?. &&B0*1.. =? QR)="* -, *CD+"$
' 3&-13,( ' 131'&* 1. 4%, CRH)=* ()3#" $&*#/&D (C + >&3M@CE+"./.8 , &#
+F 2C3+ ' 3+A&MH" 0&&)M.+1 (P1-13.=; &“-1"E, &™#&D #% + >&N#@%
_SF3HMHLD%ER)3H". & + FE'1?, ' &0 +0 3#-*1.+%8&: +),+, 11 & %$ F)=-#C"
O3#"$. V# 21 +0"83+%' 3&OA&/E, | &¢# "31)(1"0%-= -&/ +'$ + >&PH#@C -
0"#./#3". =; -=-&/ + DF"#'S 11 +FO"H. [#3". &&—-&/# , #/* Ye&™#/, + +0' & $H1" 0%
S#*. B"&)= .1 B)=-#"$ & "&, D'& ' 131/ ' &0=*,&; 0*1/( 1" D'&"& +F21.+"$,
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282. & - ,*+1."1 [* %' &0=*,+ 31 1.+%- 0"3&,1 0. #F#. +1? 4D+  #2/=; 3#F
CHO#S P RH="$ ()34"$ >#: *=E +*+ D'&. ) $ - "#,&? 21 /(AL. 5&?&%#1"
&01.$0+$. &D31#'$. &28&21" 0' #0"+ & "31ADL"=31A*+ . +A' & ="&, B#,&."10.

P10?2&"3+"1, ,# -#: +"&H#3+M+' &, &2#./1' &O=#C" ' 3&8#??( - 2C3+
B & H2AHC' & - LI ] ENR&N 2#L #1316k - +2H#. 4L #
& +.13- +DHC', D'&-= . 1 <®'&+"10$+ . 1 &)/( ?=-#1"1/3(< (C RH#D(. H' 3&DL?,
10% (2 -= #)*CIH#1"L Bt . +7+, ' 38 &."3&%3(; "1, D'&)= &+ -=)3#*+ . (2. =;
SH* (2.2 U=, ' 3&B?+3&H. +%+ . (2. (C RHHD(, -, *CDH+&", *CDH +
' 3813+ +"./.

P1 0?2&"3+"'1 ' 3&0& "#, - ?&.+"&3 &2+ #Y%6&"1"# 113-13, ' 3&-13BM+;
31: 1. 4% (D#O" +, &, ?&21" )="$ '13K3(21.. 9. ?7&21" )="$ -3171..& -
L 13#)&0? 08&08%++ D L"& "+ +D & /* %0&31-&#.+, 0R&& 3#F&& (3&. %
V10"%3(; "1 L"( RH#D(, '+ +"1/3(<C, /(? #"1 . # "31'$L, +". /. H,&@
0&31-&#.+ (DHO" + + DHO& -. &0% QO*(D#;.=1 +P1.1.4% + ' &O=#C"
' 383#272( - 2C3+ IML 3#F -. &0%+ ' &G=*#C" +". /. 9. #,& 10+ &OH*&O$A&'%
)= TOB$ 2+ (", *(D 1 3H( %1 #3( . 1)&S +A 0&/132#'1*$. =A "10"&- +
' 381381 ' 3&BI?( . # . +A KO*+ &). #3(2+"0%&: +), # D 0, & @."3+3(; "10$ +
+0' 3#-$'111 #. 1' 380"&/&)1; "10$-13. &&&"1"#. #/#. . & , & ,31". & ' 3+?7131
5&?.+'1, D'&- ' 3&3#??1 DH0'& 10'S " &-"&3WM+109R10'#, ' 8L1"&?( &/. #+ "#21
& 4), #2&H#H)="$/& (M1.#?. && 3#. &

WB-&'$, & DHO'& &). #3(2 +-#1"0%>3#L1." . # +0#.. & ' &3 7=, , &'&3=
2821")="$ (* (D: 1..53+1?*12&0$ 0(M10'-(C M1; 31#+RH@+ ?2&21" F-+01"$ &"
"3H,"& , + (0% &+VRH/HDF, . 1"3++#$. =A 0-&;0" +0' &*$&-#. . =A #<R3+?&,
21 &" .1, &'8%; | &+ -1FL. 4% ' &O.&S$, ( + &¥# (DHO" + + /& (0, #C' 0"&*$
.1&)=D =1+ 31/, &' 3&% YCM+10%&: +) , +, D& R<&"&*1.. =1"10'= L"+ & +), +
(1 =% 08", H= 2&21"1 (*(D +'$ L"& 082 +'1%$.=; >3#L1." + '&O¥'$
' 38B2( . # ' 3&13,(, &/ # & ' &I&). =1 /1; 0"-+%DHO'S . #8&)&3&"" 3+&/%' |
(-1* +DL.+C ,&*~+DI0"# & +)& - '3&8#7?1 5&L"&2( '131/ -. 1QL.+1?
+0' 3#-*1. 4, - . 1&)A/+?8&0% |, &'&3=A-= . 1(-131. =, 0/1*#:"131A3-. (C , & +C
01 31: 1.49% 9). #3(2 + - &0%/0"-++ /1: 0"-+"1*$. & O134F (C &: +),(, -=,
-138% & RA&+"1, L'&; , & ++-13. ("$0%

3. 6"8&) HOMOBH *"H#, (' CHWG? =.#)- "#S H9BS 9 9 UR"#5% ?

[+, +0#

V1'13$. #0'#*&-31?7% 3&/17&.0'3+3&-#'$ &' +0#.. (C 0A1T . #' 3+?131
31:1.4% &., 31". & R#/#D+. 53+-1/ 1? (0* &-+1 B#/#D+.

D+,+0+ GE#*'1( '< +3< &?, #5#) &9&" 2+%Wb ? 9' %0% ? +25') +5
(Non Absabing Deteministic Anite Automaon (DFA)).

8-" &3R#/#D+: 8. /31, I" #.,1-+D

JO"&D+,: Ql".+1 0)&3= ,&?#./-(D#0" +@ D1?' +&.#'# ?+3# ACM '&
' 3&3#??+3&#. +C. 51" 3&F-&/0, , 2003.
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#0' &*&21.+1: R#/#DH 7 201 - #3A+1 &*?' +#/. =A BE##D #3#"&-0, &<&
<&O(/#30'-1. . &&(. +-130+'1"# http://aan.sgu.ru/

GO*&-+1 Rt/ #Dr 0>837(* +3&-#.& . ##. <+, 0,87 %=, 1. 5131-& . #3(00, +;
='&% 1. ?.&C. 8))31-+ #'(3%# (DFAE '131-&+"0% ,# OANGSE D
/1" 137+ +3&#..=; ,& 1D =; #-"&2#".

<>%*")( $")6 ) # %! 4" )6:

&B#.+D1. +1' &-31?71. +: 20;

&B#.+DL. +1' &' #?7%+. 644) ;

A&/ =1/#. . =1L 0"#. I#3". =; --&/ ;
-=A&/L=1/#. . =1L 0"#.#3".=; -=-&/.

K K K K

H"183+ 82" +*%&AB- + %=, & : +38&,&+0' &*SHC "0% &. 1D =1 #-"&2H"=.
WL"132+, +3&#. . =; , & 1D =; #-"&?%#' (W68 ) DL"&(' &3%&DL..=; .#)&3<!, U,
s, T, "> 91! D,&1D&L?.&210"&, . #FE=-#17&1-A&/. =? #>#-+"&2 U D
& 1D=; .#)&3 0808&%+ , s +F U D .#D#$ &1 080'%%+1, T D ?.&210"&
"132+, #*$. =A0&0&Y%+ +FU, +, . #,&1@": U # ! $ UD>(., @% 131A&/&.

HA&/&? #-"&2#'# %*9A"0%0"3& # Y% .# #>#-+"8? |. 513-& #DF$ &
H&W  HARIE0%- 0&08Y++ S. PH# #2187 : #< & DH'#1" ' 13-=; 0+?-&*
A&/, & 0"3&+ + +P1.94" 0-&1 08&08%+1 .# "(u, c), 91 u D "1, (M1l
0&08%+1 5&0*1 L'&& '13-=; O0+?7-&* -A&L & 0'3&+ (/#* %"0% + : #<
' &-"&3W'0%KO* , 28&21."( +ODL3' #. +% A&/ & 0"3& + #-"&2#' (/1" . #A&/+$0%
- 130+ #4582 0808+t "& <&-83%, D'& &. /&' (0, #1" +0A&/. (C 0"3&,( % -
' 38", & 0*(DHLD&'-13<4#1" 11

J. &d# 1* %o(' ML, +96#-" &2 # —-&/+ "O%' &.9B+1 . 1' &< &MICMHA 31)13
E"&F #3", D'&- /& & 1.+1, >(. , @+ 131A&/&" —&/+ "0%#,21>(. , @Y. :
U# ! $ {0, 1}.V&# ' 3+08&-13: 1. ++' 131A&/MHF0&O&Y%+% ' &0+?-&*( c,
'13-=; 047-&* +F-A&/. &; 0"3&+ (/#* 94" 0%"&*$, &10% & u, c) = 0.KO*+21
&u, C) = 1,"&-A&/. H#IUO"3& # &OHI'0%1F +F21. 1.+ , + 0*1/(C M+ ' 131A&/
' 38ARE/+ "O%HE . &-8&& 0&0&Y+% . & ' & "&2( 21 0+4?-&*( c. H ' 13-8 0*(D#l
<8-&3% D'& '3&#& 1* ' 131&/ ' & ' &X&MHCML?( 31)3(, -& -"&3& D '&
. 1' &2 &MCM17(.

5& & 31/1*1.+C "#, & #-"&24" 1&' (0, #1' 0"3& ( % 10+ ' &0'1.1,&"&38&&
DHO*#: #<B- &. ' & #I#1"- "137+. #*$. &10&0'€Yo+1, #0"3& # & #HE=-#1"0% (0" & .

OHHDE ' & I#. . &2( W68 0 .1'&*&MHCM+?+ 31)3#2+ . #:"+ , &*+DL0'-&
0"3&, /#. . & I* +. = N,, &'&3=1&. /& (0, #1"

F™ +52.°, % . , 4986 .

513-#9%0"3& # -A&/. && ># *# 08&/132+" | D' &/?.&210"& #.<+, 0,8&
o+ (10 &', & 2451, $, +A* '+ 0,+A)(, -).

H'&3#90"3& #0&/132+" K = | U D, &+DI0"-& 0&08%+, #-"&##(1 ' K
' 1000) . 1&0" &%+% (? 13(C"09%&" 1 / &K.

V31'$940'3& #0&/132+" S (1 ' S ' K) D.#D#$ &10&0&%+1+L=| T|
D, &*+DI0"& "132+ #*$. =A 0&0&%+; , # R#"1? L 3#F+D =A @*=A D+01* 0&
F #0499+ &"1 /& K, #2/&1 D. &2 13#" 132 +. #*$. =A0&0&%+ .

I* 1/(C M+1 K 0"3&, 0&/132#" ' & ||| @*=A D+O1* | #2/#% + & 31/1*9E"
>, ,@C".
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Gt"1? 3#0'&*#<#C'0%K 0"3&, &' 31/1*%" >(. ,@C & "1? 21 0'&0&)&?
5&80*1/. WA"3& #-A&l. &&>#;*#0&/132+"N (1 ' N ' 60).

F™ +52-., % . ,+%6 .

H=-1/+"11/+.0'-1. . &1D+0*&D, &*+D10™-&0"3& /* +. = N. #/ #>#-+"&? ! ,
1& (0, #1?=A/#. . =? W68 .

53+-1/1. . #% +2 1"#)* +@ 0&/132+" &' +0#. +1"' 3+?13#

()*+,) -./012. 03112. ()*+,) -2.7012. 03112.
ab 2

2

WOORNREN
ORNRR

HL"& ' 3+?131#-"8&?#" 1&' (0, #1' /-1 0'3&,+: GaaaO+ GabbO.

3.1.>589&#,=('2 &8

GO*&-+1 L"&; R/#D+ /&0"#'&D & ' 3&0& /* %' 3&D1.+% H&' 13-=A &.&
#+0#.& . # 3(00,&? 9=,1 H&-"&3=A &.& '3#"+DI0+ ' &* &O$C
>&3MHRRH#.& + *+"13#(3. &1 --1/1. +1 0808+ +F &. & >3#E: (H "1&++
L &? +*0B&3&-+ U=, & : +3& & +0' &*F{ C"0%, &.1D =1 #" &#"=E. HOL X&$: 1
#0 . +DL&. 1 &"* 1, #1" 4&2 1"1 0, #F"$ O' #0)& #-"&3( RHHDF, +P#t-+-1 12( -#0
&'.1.(2.=A/1"#1;, ,&'&3=1 - 38D1?, ?&<+)= . 10,&'$, & &2 ++"$ L"& O(A&1+
>&37%#*$. &1 (0% &+1 RHHD+, +F&21.. &1' &0*1/&-#"1%$. & 0-% &+ )1F ' &/-&A&~
5&. %+1W68 , , &'&38& 2&21")="$. 1+4~10". &D+"#'1*C, & 31/1*1.&- "1, 0"L

9f. #,&H=, /&38&&; DH"#"1*$, -13&% & ' 3&D"#*+ L"&(0* &+1 G #40, &O&E,
C1- 4PH'1%$ &+ . 1)312. & &' (0"+- . 1, &'&3=1 /1"#*+. |, &311 -01<&, -= ' &%+,
D'& 10'S ,#H#%W & ?&/+>+ #@% ,& 1D && #-"&#"'#, + 0*1/(1" ' &OB"#'$
, &*+DI10"-& 0"3&,, , &'&3&1&.#/&' (0, #1" KO*+ -= . 1F #1", D'&"#,&1C & 1D =;
#-"&H'E + Q& (0, #I'E, "& "&%# ( -#0, -13&% & 0*&2+*80% 1ML )&*11 0?(" . &1
' 31/0"#-*1.+18) (0% &-++ /#. . &; FRHHD+.

H= 2821'1 -&R3#F"S$, D'& ' 3&D"#*+ (0*&-+1 . 1-. +?2#'1*$. & ' &'8?(, D'&
DH'#1" L"&" "1,0%, # -& 01 .1 31: #I'1 BH#D(. 9DL.$ FB3% H= /( ?#1"1, .#
0&31-.&-#.++ 31 #YB1#$ =1 RHHDF, -= 07821"1 DH"#'$ (0% &-+1 + #OL, . 1 "#,,
 #, O1;DHO?

V1'13$ ' &2#*%(; 0"#, -13. +"10$, (0*&+C + ' 3&DB"#;"1 1& IM1 3#F &1.$
- HHL*S. &

3.2.6' =5"'# Y&#) +58+5&04=9' ?) ', # &

E"&" L'# %*%"0%1010™-1..=? '3&/&*21.41? '3U=/M1<& H= (21
'3&D"#+ (0F&-+1? 1, &31 01k} -= &%+ - *(D: 1? O*(D#1 ' &*&-+. (.
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51310"#"1 (0*&+1 1ML 3#F 21/1.& '& &.&( '31/%&21.+C, '3+
L 1&)A&/? &0 +0' &*$H%3(D, ( +)(? #4. P1*1.+"10$ 3#H13+"10$ D'&"31)(1"0%
- RH/#DL

6&."3&'$. =; -& 380 '3+1/+"1 '3+?13 -A&. =A /# .=A &-1" [*%
L &'ERED L+, +@. PL . #(3&. 1+/1+, #- DHO*#A KO+ & O(M10“(1", B + +'1
1€-21010&"-1"8&?. E"&"' 3+?131ML" 3+<&/+"0%#? ' 3+"10 +3&#.++ HO"31'+-
3H00H'3+#12(C FHHD . # . #O'QWHA 08&31-&#. 498 .1?.&<1 (DHO" + +
I1; 0"+"1%$. &)( /(" ' 3H(? =-#"$ , #,&-* & . #)&3-A&. =A[#.. =AO3#F ' &01
' 3&D1. +%(0* &-+% D'&)= . 1. # 3%H"S0%5&L"82( 08= "+%DHO' & 3#F+-#C"0% &
0*1/(C M1?( 0@. #34C. 9/+ . (DHO" +, O' 3#: +#1" /3 (<&& QV= D¥"#* RH#D F?0
WB(<&; &'-1DH1" QM "#? #,+1"& , & 1D =1 #-"&#"=, | # +1-"& /& (0, #17=1
0"3&,+ B"&"&. 1'&.95. &1+, . #-13.&] . (/. &1 Q(D: 1' &B"#1? /3(< +1 RH#DED
+ &+ &' *H=-#C" L'( BHHD - 0'&3&(, M21 '3V*+F"1*$. & .1 ' &% 11
(0% &-+9653+ L"&? &/+. +F(DHO" +, & ' &'3#"+* -31720% #D'1. +1 1" &; FHHDF + &)#
D. #8&)0(2/1. +1

JU#,, 0'3&® 2#'12#'+DLQ (C ?&/1*$. |. #DP# . 1&)A&/H?& ' & %$, D'&

"#,&1Q1" 13?2+, +3&+#.. =; ,&.1D =; #-"&?#"E.

3.2.1.G'%#0% #+25') +5-

W% 31:1.4+% 3#OOH'3+#128%; FRH#D .1 "31)(1"0% .+ #+A
'31/-#3+"1*S. =AF #.+; &, & 1D =A#-"&#"'#A9/. #,&( ) &S +. 0"-# (DHO" +, &-
0"(/1. DIQ+A &*?' +#/ '& + >&3P#'+,1 .#13.%# 10¢ +. "(+"+. &1
'31/0"#-*1.+1 & ,& 1D=A #"&'#A 531/0"#*1.+1 L'& ,# '3#+&
&)3=-&0D &1, 0+ "1"+D10,&1 +, , "&2( 21, +0,#21.. &1 D'& FIH0O'(C & #FE-#1"0%
A(21, DI? &0("0"+1, #,+A)= "&. +)=*&F #.+; - 3#00%#'3+#12&; &)*#0'+.

538)* 17= ' 380", #C" +F"&<&, D'& /1" 137+ +3&-#.. =; ,& 1D =; #"&?#"'
P L& ?#"1?#"+D10,+ &)TL,", 3#00#'3+#12=; -?10" 0 31 *98. =2+ U=, #7+ +
0&&41"0"-(C M+2+ +? B#?#'+, +. #? & 21 0*&-&0&1"#.+1 G &.1D =; #-"&#'E
'3471.94"0% F #D"1*$. & )&*11 : +3& & --&% (DH#O" +,# 0&31-.&#.+ -
FO*(2 /1. 41, D'& & -0"31"+* F# &2&1"' & %+1L V#21 (D'+'1, D'& ( #-"&3&-
RH#Dr 28&21" )="$/3(<&1' 31/0"#* 1.+1 &"&?, D'& "# &1W68, /#21.1-13.&1+
&™*+DHCM110%8&" &' 31/1*1.+%- ,*#00610,&; ,.+<L [18]. ! 1;D#0 -= /&*2.=
' &.+?#'$, D'&"#, &IWBS |, +. #OL-#? 0*1/ (1" -13. ("$0% D'1.+C (0* &-+%

WF%0&FE. +%90. &€, A&3&:& 0>&37+3&-#. . && ' 31/0"#-*1.+%& , &. 1D =A
#-" & HA 0%1/(1" ' &31821./&#"$ (D1). +, [* % HGXR- [19]. H .1? -. %. &
'3&-1/1. & 3#E+DHL 212/( ,&.1D =7 #"&2#'&? ,#, "1A+DI0,+? [*1?1."&? +
2#"1?2#'+D1L0,+? &)T1,"&?, 3#0'&F#CM+? +*+ ' 31&RBH#RC M+? . 1,&'&3= %=, .
Y&'"%L"&3#E+Drl &'. &0+0%0, &311, "1 +. &*&<+ +' 31/?1". &; &)*#0"+, DI? ,
2#"1?2#'+D10,&; O(M. &0 #-"&2#"&, & & &)=D & ' &3&IH1" ?.&& "' ("#.+@& +
1 & A?H. 4%

6* #00-D1Q #%, . +<# [18] ' &0-UN1.# "1&3+ #-"&?#'& + 0&&"1"0"-(C M+A
>&37%4*$. =A 0=, & + <BH#E?#'+,. H DH0" &0, - .1, & +0#.& ' &.%+1
28#$%,)" )%'4*" "03 =" $("03 *4#', *#, &, &'&3&?+ +/1" 31B - BH/#OL 1* 1/(1"
'&A?2#'S, D'& H10$ ' &.%+% GA&/. &1 -&H1; 0"-+1E + GA&/. & O0+?-&E
L -+-#1.". = D-A&/ . &1 -&H1; 0"-+1 )131"0%+F ?. &210"# -&F?&2. =A -A&/. =A
-&H1; 0"-+; , -A&/. &, 0+?-&* D+F- A&/. &&#*>#-+"#.
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6&. 1D =; #-"&?#' ?8&2.& 3#HO?#'3+#"$ | #, &3HA."+3&-#..=; <H#>
8* &3+7?7=, '3+?1.947=1, RHHD¥? .# SHF>H#HA DHO& ' &*1F = + [* %, & 1D =A
#-"&H'&-. UL&3%&) &*+?' +#]. =A RHHDHA - (0* &-++ .1 &)H"1*$ & /1&*21.
.1'&031/0"1. . & >+<3+3&#$ ,&1ID=; #"&#' D & ?&21" *15&
' 3&0*M2+-#"$0%H ?&2 1" [#2 1"31) &-#"'$0 1@#*$. &&' &0'3&1 +%

3.2.2.1 9'%0+5#(Hb #*'%&) +08# ;=('2 &8

J? 11'0%W68 0 . 1' & &MICM+?2+ 31)3#2+ D 31)3#2+, ' 3+ 0&-13: 1.++
' 131A&M# & , &"&3=? . 1 ODH'=-#1"0%0+?-&*. H L"&? 0*(D#1 0*1/(C M+; ' 131A&/
' 3&HOA&/H +F. &-8&& 0808%+% . &' &"&?( 21 0+?-&* (. E"&)(/1" ' 3&/&*2#'$0%
& "1A' &3 ' & # .1 ' 3&FR;/1" ' 131A&/ & ' &L &MHCMI?( 31)3(, *H& ' & #
' 3&@00. 1 B#@, *+"'0% H#2. & #.#*+F+3(% (0* &-+1 BH#D+, . 1 (' (0"+"'$ +F -+/(
&P &2. &0'$O(M10™ &-#. +%@, * &- +F. 1' &< &MECM+A31)13.

W68 0 .1'&*&MHCM+?+ 31)3#2+ 0-&/+'0%, W68 )1F . +A JF ,#2/&<&
0&08%+%6 &, #2/&7 ( 0+2-&*( ' 3&OA&+" ' 131A&/- . 1,&"&3& /3(< &10&08&%+1,
-&FR8&2. &, ' &0* ' 3&A&Z1. +% #-"&?H'&? ' & @'&D1 . 1' & &MHCM+A 31)13
JO, *CDL. +1? %* %"0%' & #/#. +1? - @,*. B"&)= (D10'$ L'( -&P&2.&0'%,
18)#-+72 1ML &. & 08&08&%+1 CQP1/& (0,E, .1 % %&EM110% "132+. #*$. =72.
5&0,8&*$, ( ' &0*1 ' &' #/#. +%- @,* +F .1 &L &MICM+A 31)13 &[131/. &; 0+?-&*
A&/ &; 0"3& + .+, &I# . 1)(/11" (#* 1., "&#-"&P#"' &&'31/1*1.4C . 1/&' (0, #1'
+0A&/.(C 0"3&,(. ! &&*1"0"-1..& -?10'& ' 131A&/H# & . 1' & &MHCM1?( 31)3( ,
'3H&IYML?( - @, %, #-" &2 2&21" 0&-13 +'$' 13IA&/' &' & &MHCMI?( 31)3( -
0&08%+1 QP1/&' (0,E, + +0A&/.#%0'3&# .1 )(/1 " /& (M1.# HO1 31)3# +F
0&0&%+%6P1/&' (0,E-1/(" - .1<&21L

B"&)= .# "+ ,&+DI0"-& 0"38 /#. .& [*+. =, 1& (0, #12=A [#. .=? W68,
1&0"#'8D &' 130)3#"$-010"38, + (, #F.. & [* +. = +' &O*L/&#"1*$. &' &IH"S+A. #
-A&J #-"&2#( .

0)3#" +720%, ' 3+213 -A&/. =A/#. .=A W68, & +0#..=; - . 1?, +?211" /-#
0&0&%+% 513-&1 080'8%+1 D . #D#*$. &1, -" &K1 D "132+. #$. &1 P1&)A&/H?&
' &OB"#'$, &*+DLO'-& /&' (0, #1?=A0"3&, +F"31A0+?-&*&-.

P# 3+0.1 +R&)3#21. #..=; W68 0.1 &*&MCM+? 31)3&, -=/1*1..=7
Y(.,"+3&2. P# L"&? 340(., 1 . #D#*$. &1 0&0&%+1 ' &/DI13,. ("& # "132+. #*$. &1
=/1*1.&/-&; . =7 ,& "(3&°.

| +0.1. W68 0. I' & &VHCM+? + 31) 3#?+
531&)3#K1? #-"&?#" [* %'&<&, D'&)= +PH#-+"$%&" . 1' & &MHCM+A 31)13

P# 3+0. 2 +RR)3#2L W68, L -+#*1.".=; +0A&.&(. ! &0'&%+1 (PL/& (0,E
' &0 &)( ,-&; CPE #F¥ %b#9% &F&*0A" . 1+FR)3#2#"'$, 3#'. =131)3#
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| +0.2. W68 ' &0F1(/#1 +% 1' &*&MHCM+A31) 13

JF 3#00®'31.+%3+0(. , & 0*V/(1", D'& - ' 13-&? 0&0&%++ . # -A&/ .1
1&*21. ' &IH#-#'$0% 0+?-&* O, + #O L'& '3+1/1" , F@,*+#. +C.
1&&"-1"0"1. . & '13=; 0+?-&* /&*21. )="$ GO.GDH'=-#% D'& "13?+. #*$. &1
0&0&%+1 &/. & D -"&3&1 ?&2. & ("-132/#"$, D'& #-"&2#' 1&' (0, #1" /-1 0"3& +:
Graad+ GabbQ WL; 0"- +"1*$. & &'-1" D/-# .

3.3.6' BUHURH <#? = #)- "H#S &S

|#007#' 3+#12#% R/ #Dt D /&0"#'&D & 0"#. /#3". # + 11 31: 1. +1 A&3& &
' &JI#1" 0%D&)+3#.+C +FC +3' +Dt, &-E, &' +0#.. &2( - 3#F. 2.3.53&/17 &.0"3+3(1?
A&/ ?=0*1; ' 3+' &+0,131: 1.+%

H ' 3&@001&0&F#. +%FR#/#Dr )= *& -= %* 1.& D'& W68 0. 1' & &MHCM+? +
31)3#2+ 28&2. & ' 31&)3H#F&-#"S - W68 ) 1F "#,+A 31)13. 5&,# . 1%.& . #0,&$ &
>>1,"+-. & ?&2. & -=' &* +'$ L"& ' 3183#R&-#.+1. V1'135 10'S W68 "& *+ 0
. 1' &L &MHCM+2 + 31)3#2+ (10% . 1 (/#0" 0% 3+/(? #'$L>>1, "+-. =; #*<&3+7?),"&
*+)1F. +A 90"#1'0%0&)0™1. . & . #; "+ &"1" . # B/#D( D, &+DL0"& / &' (0, #12=A
0"3&,. S0.& D'& L"& . 1*$%/1* #'$ ' 131)&3&?+ ' 3&-13 &; -01A0"38, R##. . &;
¥+ = "#,  # +A?821" & #R'$0% 1/&' (0"+?&7?. &<&

6#, -&&)M1?2&2. &' &OB"#'$ , & +D10'-& 0"3&,, (/&* 1"-&3WM+A , #, +?-"&
0-&;0"-#727? 513-=; O(M10-(CM+, '&A& D +0' &&-#.+1 A+3=A
,&?)+. #'&3.=A 0&&PB#21.+; + '&/ODL" L'+A >&3(* .# ,8&"' $C"13L H"&3&
'&IA&I (+. &< &)# ' &IA&M#H 0&D"#C'0% 10% 0+0"1?# O0*+ , & 0*&2.#
C1&)A&IR& L #;"+ . 1,(C 31 (331.".(C >&32(*(, -=-10"+ ,&*+DL0"& 0"3&
#. . & [*+. = 0,# +?+"& 0-&;0"#?+ DI31F, &+D10"& 0"3& /3(<&; /*+. = 0
13(<+?+ 0-&;0"-#?+. G'1? ' 3+?21.+'$ /+.#2+D10 &1 ' 3&3#?+3&#.+1 I* %
' &0M/&-#"1%$. && -= DO*1.+% -01A L"+A FE#0OL.+. V#+? &)3#R?, &' ="
‘&0, #HE-#1", D'& [ *%' &ODI"# , &*+DI0"-# 0"3&,, /& (0, #1?=A /#. .=? B8,
0*1/(1" +0' &*$R&-#"$ /+. #2+D1Q &1 ' 3&B#??+3&#. +1. W% ' &/<&"&-*1.. &&
(DHO". +, # +/1%" &/ODL'# , &*+D10"™# 0"38&,, &)*#HCM+A . 1, &"'&3=? 0-&;0"-&?, 0
' &P&MBC [+ . #2+D10 &<&' 3&BH??+3&-#.+VD# A" &01)1%* %4"0%G, +3' +D+, &?E.

53#, "+D1Q &10&&)32 1. +1: #*>#-+" 2&21" 0&0&YE +F26 0+?2-&*&- (| Al =
26). I" 3& # ?2&21" )="$% +F 60 0+?-&* & . 4#* & L"&<&, &MI11 ' 31/0"#-*1.+1 &
, & 1D =A #-"&2# #A 0-+/1" 1*$0"-(1" & "&?, D'& -01 0"3& + ?2&<" /&' (0, #'$0%
V&## &"-1" )(/1" 26%°, D'& -10$# ?.&& P#0 & & ?. &&? 53+ . #*+D++
, &? $C"13#+* + A&3& 1], #*$, (* W&3# . #L"&"-&' 3&0&™-1"+"$*1< & 9' 31/1*+?
| 0g910(26%°) = 60l 0g10(26) = 60(In(26) / In(10)) ! 60 * 1.415 !
84.9.1* 1/&#"1*$. & - &-1"128&21")="$85 @>3 - /10%+D. &? ' 31/0"#* 1. ++.
V#,&1 ,&*+DL0" & 0'3&, .1 '&?10"+"'0%- O"#./#3".=; "+ (-+/# |nteger).
5&L"&2( ' 3+ . # +0# ++ 31: 1.+%. # %=, 1 Pascal' 3+ 1'0% 3(D. (C 31#+R-#'$
#3+21"+, (' &=: 1.. & "&D&0+. 1& &-1"0"-(C M+1>(. , @+ "#,21 &'. &0%0%
3HBU( G +3' +DF, &-E,-A&/WN+A- &)%H"'1*$. (C ' &/<&'&-, (.
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J. "(+"+-. &1 ' 31/0"#-*1.+1 & "&?, D'& ,&*+D10-& 0"3&, /&' (0, #1?=A
[#. .=? W68, ?&2. & & 31/1*+"$ 0 ' &?&MIC /+ . #?+D1Q &<& ' 3&BH??+3&#. +%
CA1&)A&/R & 3#HF+"S. 1I3#F( R#?1'+?: L 1'&A&A, D'&)= L'( 0+H0"1?( ?&2. & )=*&
31: +"$ DHO'&, &2)+. #"'&3.&; >&3A* &;. 63&71 L'&& F#?1D¢. +% ' 3&H0"1, #HCM1<&
+F &' ="# , 0&2#*1.+C, . +D1<& )&*11, & , 31" && O3#F O, #F"$ . 1*$6 Y+"3=1
0&D"#.+% >&3?(*, &0.&#..=1 . # >(. ,@+ ' 131A&/&- "#,21, 0,&311-01<&,
& #2(" 0% 0&&. &: 1.+9@+ [+. #?2+D1Q && ' 3&B#??+3&-#.+% 5&-13+? - L'&
&MM1.+1, ' 3&H0"], #CM11 +F &'="# + -=/1*+? '&/R#H#D+ + 31,(331.".=1
0&&" &: 1.+%

6* CDL-#%+/1% ' 31+?(M10'-& ?&/1*+ , & 1D && #-"&?#'# - "&?, D'& -0%
+0"&390 -= 3#2#1'0% &/. +? Dr0*&? D . &?13& 0&0&%+% + L'+A 0&0'&%+;
,&. 1D &1, &*+D10-&. ! "&D+ RB1.+%-&' 3&0#/&' (0, #1'0%* + , &., 31". #9%0"3&,#,
+?211" F#0.+1 . 1 "&*$, & 0&0&%+1 #-"&?#'# . & + , & +DI10"-& ' &L &ML.. =A
0+?-&*&- 0"3& +. 6 & +D1L0-& ' &< &M1.. =A 0+?-&*&- 0&-"#/#1" O , &*~+D10'-&?
"3&: 1 +A L #HK, "H#,)"& )&= #-"&2#'H D 3#0CP#"3+#1"0%(2 1 W68 )1F
.1 & &MECM+A 31)13 1#00?7&'3+? ' #3 (state, k) B"1,(M11 08"&%+1 B
state, +'3&: *&k: #<&-.

[#00?7&'3+? 0"3&,+ /*+. = k, &)*#/#CM+1 0*1/(C M+? 0-&;0'-&?. ' &*(D+-
CH-A& "#,(C 0"3&,(, W68 ' 3+AR/+" +F. #DH#*$. 8&<& 0&0&%+% 0&0&%+1 st at e.
9&F. #D+? DHO*&L'+A0"3& DL31H (state, Kk).H=D+0*1.+1L"'&&F #0. +%* %
3#E+D =A'#3 (state, k) + %*9"0% &/F#/#DL;. W%(0' 1. . && "' 3+?1.1.+%
[+, #?2+D010 && ' 38&B#??+3&-#.+% . 18A&/MH+?= 31 (331.".=1 0&&'&: 1.+%
, &'&3=1 *15 & ' &*(DHC'0% (D+"'=-#% (' &% (" =1 0-&;0"-# , & 1D &<& #-"&?#'#.
53+-1/17? "+ 0&&" & 1.+%

#1 state=initial

f (stateQ) ="
(state0) 1 O, state$ initial
f(statek)= | f(stk#1)
s"U,c' A !
$(st,c)=state

J1linitial B.##$ &10&0&%+1 W68 .
I>&37? (* +3(1? OAP( 31: 1. +%0&0&IMN1<&+F/-(A L'# &-.
1. 531-3#M#1? W68 0. 1' & &MECM+?+ 31) 3#2+ - W68 )1F "#, &= A P#*+D+1
31:1.+% 0 ' &?&MBC /+. #?+D10, &<& ' 3&B#??+3&#. +% [* % W68  )1F
.1 & &WCMHA 31)13 (, 31'*%" (-131..&0'% - "&, D'& L>>1,"+-. &1
(0"3#.1.+1. 1' & &MHCM+A31)13"#,21- &R &2. &
2. 53+?1.947 /+.#?+D10,&1" 3&B#??+3&-# +1, +0' &% -=: 1'3+1/1. . &l
31,(331.". &1 0&&. &: 1.+1. N1*10&¥3#F & A&% + .1 &)%WH'1*$. &
+0' &*SR&-#'$ [+, #24D1Q &1 ' 3&3BP?+3&#.+1 Q.+ --13AE. W%
CHA&ZL. +% &"-1"# C1&)A&IR & )(/1" ' 380(? ?+3&-#"$
I f@,nf(termnal _state, n)'&-01?"13?+ #3$. =? 0&0&%+9% t .
T
H R,*CDOL.+1 3#F1*# &™1'+?, D& '3+?1.1+1 [+ #?+D1Q &<&
' 3&BH??+3&H. +%. #,&.1D & #-"&?#'L, | #, + -&&)ML . # >1, %* %4"0%&[1. $
>>1,"+. =?. 5131,3=-#CM+10% ' &/RH#HD+ #-"&#"+D10,+ -=/1*%"0%
CA&)ARE*+ $ &'0*12+#"F @*1-(C >(. , @C -& -01A0&0&%+9A\ #-" &?#"#. H
CAOL0-1 ' 342134 ?&2. & ' 3+10"+ RBH#O(, ' 3+ 31: 1.++ , &'&3&; +0' &*$H1"0%

17



"1A+ #, ' &* &OSC #.#*&<D #%" &3&; DHO™+ 31: 1.+%. #0'8ML; Ri/#D+ RH#DH
QCurrency ExchameE ((9)? 1. -#*C"=E) 8-" &3 P+, &% W3&-. J0"&D+,:
B1"-13"$>+. # NEERC-2001, 01-13.=; '&/31<&.. GH#B¢ 3HRP1IML. # . # O#;"1
http://acmtimusru/ ' &/ . &?13& 1162. Z#,"+D10,+ ?#"1?#"+D10,#%?&/1*$ L'&
R#HDF %" 94"0%, &. 1D =7 #-"&?#'&?, J1 0&08&%+9%%+ %* %"0% -#*C"=, #
"131A&M#HRF ?212/( . +?+D&)?1..=1" (. ,"=.

x /(1" (, #B'$ 1M1 &/. ( +F10". (C R#H#D(: CensoedE (QN1.H3#IE).
8-" &3 P+, &#; WB3&-. J0"&D+,: B1"-13"$+.#* NEERC-2001, 0113.=;
' &I31<&.. OHHDH PR IML.# . # O#;"1 http//acmtimusru/ ' &/ . &?13&? 1158,
#0' 3&03#.1..=; 0 &0&) 11 31: 1.+% 0&0&+ +F /-(A L'# &-: '&03&1.+1
, &. 1D && #-" &2 #"'#, 3#0'&F#CM1<& . #)&3 0"3& (#*<&3+7? ' &80"3&1.+%. #F=-#C"
#*<&3+?8? BA&6&3H0+ #), + +0' &*PR&-#. +1 /+ . #?2+D1Q && "' 3&B#?? +3&+#. +%. #
"&*(D1.. & ,& 1D&? #"&H'L 5&A&2% RHHDE )1F [+.#?+D10,&&
' 3&BH? ?+3&#. +UD RH/#DH# QObscae words filterE (Z ++$'3 3()= A0*&-E).8-" &3:
5#-1* 8" . # 1-.J0"&D +,: D1?" +&.#" G3UG 25.10.2003 GH#DH 3#RP 1ML. #. #0#;"1
http://acmtimusru/* & . &?138& 1269.

4. &C )=*+ ' 3&#H*+H3&-#.= -01 RHHD+ - #3A+HA &*+?' +#/. =A RH#D
http://acmsqguru/ + http://acmtimusru/ . # ' 13-&1 +C. %2005 <&/#. 63&?1 B#/#D+,
3H00H"'3+#1?&; - . #O'&WIL;, O'#'$l, + "31A"&3$, & D'& (' &% (" =A B#D, -
&OH*$. = ARHHDHA +0' &*PR&-#. +1 , &. 1D = A#-"&?#' &- &B#. +DH-#1"0%8#*<&3+ ? &?
6. (" #4& 33+0#53#"#.

3.4.75- 92 9+

I#00?28&'3+7 ' 13-=; L"#' . 6#, 1&-="' & +"$?

H 3#F. 3.2 ((580"38&1+1 ?#'12#'+D1Q & ?8&/1* +E) )= *# (0"#.8-*1.#
"1&314D10,#%-&F282 . &0'S ="' &*. 1.4%/#. . && L"# #. 6#, &)0(2/#* &0$-=: 1,
1R $'#'&? ' &O'3&L.+% ?P#'12#'+DL0,& ?&/1*+ &=D& % %"0% . 1,+:
P34 - = 4+ L AD>L, "4 = #5<€34? 31 1.4% D >&PN#$. & B +0#. &1
&4 +L "&&, # +F -A&L=A [#. .=A ' &*DHC'0%-= A&/. =1 5& 3&)(1?
'3421.4"$ 1K #' 38+ L

5&0*1/&-#"1*$. & ' 131)1317? -01 ' #3= (08D"&%+1, 047-&*). 531/ &*&2+?,
D'& W68 . #A&/# 0% 3H#00H' 3+#178&? 080'&V%++, # -=)3#. . =; 042-&* %* %4"0%
&O131/.=? . # -A&L & *1."1 1&13: #1? ' 131&/ ' & [#. . &2( 0+?-&*(. KO*+
' 131A&7 3&A& 1*' &. 1' &L &MHCM1?( 31)3(, 0&-13 #1I? 0*1/(C M+; ' 131A&/ &
"& 21 047-&%(. KO*+ ' 131A&/0.&# ' 3&&: 1* ' & . 1' &&&MHCM1?( 31)3(,
' 8-"&3%? "&" 21 ?7# 1-3. H 31R* $'#'1 * )& 047-8&* )(/1" ' & &ML, *+)& #-" 82 #"
‘& /1" - @,*. H' 13&? 0%(D#1?82. & +21.+"$ " 131A&/ +F +0A&/. &L 08&0&%+%
+F, &'&RE H" &2#" ' 3& 1 ' & @' &D1 . 1' & &MECMHA 31)13, 034#F ' &O#-+-
' 131A&/- , &. 1D &10808%+1 H& " &X? D 7&2. &' &O#-+"$ 31)3& - . 1,&'&3&
>+, "+-. & 0&08%+1 D PL/& (0, E, ,&'&3&1.1 % %4"0%"137%+ #'$.=2. 9. &
B2, . ("&. #0D%' 3+' 131A&/1 &-017 0+2-&*#7?. 5&' #/#. +1- L"&0&0&%+1)(/1
0&&:1"0"-&-#'$-A&I( - @, * +F. 1' & &MVHCM+A31)13- +0A&/ &2 #-" &' 1

P1' &031/01. . &1 C 3&&-#3+#. +1E 31: 1.4% '3+1*& , .1'*&A&?
1R $'#'(. 9@L.+? L>>1,"+. &0'S 31 1.4% 6#, & 31/1*+'$ D'& ' 3&H8: *&
C&HIH L - @, *? KoM FE| Ul #<&- #"&7% .10 131717 ' & . 1' &L &MECML(
31)3(, "& L"& )(/1" &F#D#'$, D& & -& 1* - @,* (|U D Dr0*& 08"&%*+;
#"&MH). HISAWRE@. , #-3171.+ 3#H)&=: | U *| U *| Al D' &3% #26 * 10°.
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4. &{L"&+*+ 2482 5& 213 #? 2008 <&/#, - , &'&3& )= *#' 31/* &21.# RH/HDH, Bt
01,(. /( 282. &)= *&-=' &* +'$107 0&-017 ' 3&0=A& 13#@ . # %=, 1 -= 0&.8&
(38 % "# &, .# OF= + Pascal +*+ Ct+. | &&'1"0"1..8& "#8& O &&)
(0" 3#. 1,496 1 8 GMECMA 31)13 /&*21. "31)&#'$ .1 )&*1101,(. /=, D'& -
'13-8&? ' 39* +2 1. ++ ' 31/0"H-*0R"0WE' (0"+?=? D &/+. +F/-(A L'# & "31(1"
' &*&-+. ( -31?21.+, -1/$ &B#.+DL.+1 . # &/+. "10' 0&0#-*94" /-1 0L (. /=, ,#
0, #RE &- (0 &-++.

53+-1/17 ' 01&, &/ I* %(0"3#. 1. +%. 1' & &MECM+A 31)13 H ' 01-/&, &1
2. &210"& -01A0&0&% +; &)&F #O1.&DL3FSt at e.

for ¢ in Al pha do Il (] -4,+ 4*+-/53+ 3563-*73
for i in State do Il (I -4,+ 4/ 47/81*8+ 3-7/+373
begi n
cur =i Il 9,:;<,, 4147/ 81*,

z :='n /] =]5%> A47-] 4] 47/ 81*?
i (/:3),@/-A),./0 *B 4/47/81*8 k Al 4*+-/5; | D
/| AN C5/<3D<,,, * ,<, 40,531/ 1, /> 1E +1/C A),./0l-

while ("[cur,c] = 1) and (z > 0) do

begi n

cur = #[cur][c] /I (,),?7*

z :=zb1 /'l F+ 1EG'7E 4>, 7>*:
end

/| HA5* -4, ,<, [>),01/, ),@/ D 1, NC5/<3Dx,,
if ("[cur][c] = 1) then

#i][c] :=0 Il 113>*7 D J*:5
el se

#i][c] := #[cur][c] // K13> A ),473-58,+),@/
Il K7,A)E 41*+3,+ A/+,7:; ClL,A/C5/<3D<,, ),@/E
"[1I0i] =0

end

63&71 3#0Q&"31.. && O(M1O™-( 1" "#,21 31:1.+1, ,&'&XR1 (0"3#.%4"
L1 & E&MHCMHL 31)3# B OQ(| U *A) 0 ' &2&MBC ' &40, # - <()+ . (. P1 O*1/(1"
+0,#"'$ 1. #L'&? '# 1D+ - ' 3#,"+D10,&? ' 3&BH??+3&-#.++, + - &*+?' +#/. &?.
P1&)A&/+?& 3#M?&'31"$ 31: 1.+1 -" &3&; DHO™+, #' &'&? (2 1 31: #'$, . 1&)A/+?&
*+)&*¥111>>1, "+-. &(0"3#.%% . 1' & &MICM+1 31)3# +*+ ' 3U* &21.. =; -#3+£."
"3+17*1?. H [ #.. & 3#)&"L &B#.+DH?0%. 11>>1, "+-. =? 0'&0&)&? (0"3#.1.+%
.1 & &MHFCM+A31)13.

5131;/1? , 3#M?&'31. +C -" &3&& L'#' # 6#, 1<&-="' &* +"$?

V1'13$?&2. & ("-132/#"$, D'& ' &0'3&*+ W68 )1F ' &L &MHCM+A 31)13 D
AN &(2 17132 +? 1&- 3(,#A

JO' &*$H1? /+.#2+D10,81 ' 3832 ?2+3&#. +1 . +H --13AE [* %' &40, #
&"1"# H 0&&-1"0"-++ 0 "1&34;, -=3#2#1? &"-1" ' &/F#/#D+ DL31R&™-1"=, 3#.11
L =1 % [3(<+A ' &/F#HHD E"& &O(MLO™* 94"0% 0*1/(C M+?  &)3#RR?.
11, (331.".=10&&. & 1.+%' 3+1/1. . =1- 3#F.3.3,-=3#2#C" E#0..+1>(. , @+
f(state, k) DI31FR#O.+%>(. ,@+ f(st, k-1) /* % 3# +D =A 0&0&%+;
st $ U 9. #&/* %H#. .&&08"&%+%st at e . 1(/&). & &' 31/1*%$, +F, #, &&
0&0&%+% st ?&<' 3&H&;"+ ' 131A&/- L'& 0&0&%+1 . # '31/=/(M 1? : #4.
5&L"'&?( (/&). 11 B+, 0+3&-#'$ ' #3( (state, k) +, '13D)+3#%01 0+?-&*=
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#>H-+"# & 31/1*%$, - , #,+10&08%+%s (- FE-+0+2&0"% &" &D131/. && 0+?-&*#)
Y/1" ' 3&HOA&/H$ 131A&/. #0*1/(C M1? : #<. 53+ L"&?, #2/ =; 3#F. 1&)A&/&
(-1* +D+-#"$FE #00L. +1>(. ,@+f (s, k+1) .#-1*+D+. ( f(state, k).

Q+-1/1? * %E#DL.+;, >(. , @+ f &. &+?1..=; ?2#00+ f[state, K].
Gt + 1?2 . #'01-/& &1 31: 1.+1 /* %-"&3&& L"# # 0 ' &2&MS$C /+. #?+D1Q &<&
' 3&B??+3&H#. +% &0.&-#.. &1 . # 31,(331.". =A 08" & 1.+;, '3+1/1. . =A -
3#F. 3.3. GD'+"'1, D'& @, * ' & -01? 0&0&%+%8 -, *CDHI' >+, "+-. &1 0&0&%+1
PL/& (0,E ' & .&13& .&*$, /&) #-*1..&1 "' &0* (/#* 1.+% . 1' & &MHECM+A
31)13 5&L1"&?( -?10'& ?. &210'-# 08"&%+; State )(/1" -0"31B#"$0%?. &210'-&
St at eq, -, *CD#CM11 1ML + 0&0&%+1 (P 1/&' (0, E

/1 LO*1 4A/ 4/ @/ :3B37E48 - 13>35El/+ 4/ 47/ 81**
fl[init, 0] :=1
/Il K1/5e D -/ -4,. [4735E12. 4/ 47/ 81*8.

for i in Stateg do
if (i <>init) then
fl[i,0] :=0

Il M-*73,+ :/5%> 47-] O/ A; 4:3,+2. n-4*+-/5E12. 47)/:

for k := 1 to n do

for st in Stateg do Il (] -4,+ 4/ 47/ 81*8+

for ¢ in Al pha do Il (/I -4,+ 4*+-/53+ 3563-*73
fl[#[st,c],k] := f[#[st,c],k] + f[st, k-1]

ans := 0
Il M++*);,+ Al -4,+ 7,)+*135E12+ 4/ 47/ 81*8+
for st in Termnal State do ans := ans + f[st,n]

GtL? RB-&/+"$ /-(? 13.=; ?#00+? H1/$ - ,#2/=; ?&?1." +0' &*$H1"0%
"&*$, & ' 31/=/( M11 E #0O. +1. WROH'&D & &/. &?13.&& ?#006-# sun{ state] D
, &*+D10"-& 0' &0&)&-&, #R"$0% /#. . & 0&0'&%t++, , &*+DL0'-& ' 3&: 1/: +A: #<&-
++, D'&"&21,"' 3&' (M1.. =A0+?-&* &-, Ft>+, 0+3&-#.&

JF?1.+? ' 01-/& &/, D'&)= -?10"& /-(?13.&<& ?#00+# +0 &*P&-#*0%
&l. &713.=; .
/1 LO*1 4A/ 4/ @/ :3B37E48 - 13>35E1/+ 4/47/81**

sunfinit] :=1
/I K1/ 5e D -/ -4,. [4735E12. 4/ 47/ 81*8.
for i in Stateg do
if (i <>init) then
sunfi] :=0

Il M-*73,+ :/5%> 47-] O/ A; 4:3,+2. n-4*+-/5E12. 47)/:
for k :=1 to n do

begi n
sun : = sum
for i in Statey do sunfi] :=0
for i in State do

for ¢ in Al pha do
sunf#[i][c]] := sunf#i][c]] + sunR[i]
end
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ans := 0
Il M++*);  + Al -4,+ 7,)+*135E12+ 4/ 47/ 81*8+
for st in Term nal State do

ans := ans + sunjst]

0@L. +? L"&31 1.+1 W+ .=1D+O*#0,*#= -#C"09N * |U * | A, D'&-
A(: 17 O*(D#1?2821" /&0"+<#'$ 60*1000%26 | 1.5 ?+%*+&.& 3#F H'"&3&;
0L(. /= .#L'&/&0"#'&D& J . #,& +3& #.4%-3171. . && 2#M+# sun? - sumb
"1? )&11 !,&3l1 -01<k, /* % '13-& DHO% .1 '&"'31)(1'0% +0,#'$ )&*11
L>>1, "+-. &131: 1. +1.

3.5. @+ (& +A&8

H 31#%+R@+ 3#00&"31.. & FRH#D+ -#2.& D", & 3#FL*+'$ /-1 DHO'+
31:1.4%"' 31-3#tM1.+1W68 0. 1' &L &MCM+?+ 31)3#?+ - W68 )1F "#,+A31)13 +
#*$. 1;: + ' &0DL" 0' &?2&MBC /+. #?2+D10,&& ' 3&BH??+3&#. +% G#?1"+?, D'&
?&2. & . #BF'$ 0 31#+R@+ -"&3&; DHO™, ' 31/ &*#% D'& -01 3D3# b
" & &MECMHL V&## L'( DHO'S ?7&2. & O3#K 21 ' 3&"104+3&#"$, &/. &-31?1.. &
' 3&-13+ --&/ +F>#;*H 21 #-A&I. =A+-= A&/ =ASH; *&-+". [ . 60"#"+, . #L'#' 1
S1#+R@+ -014# 0*1/(1" -. +?#'1*$. &' 131B"#'$ &' +0#.+1 >&3?4'# -A&/. =A +
= A&/ =A% . =A

P1&)A&/?& *+ >>1,"+-. & 31#4R-=-#"$ ' 13-(C D#0'$, O0-%#..(C O
(#* 1.+17? . 1' &L &QMHCM+A31)13? KO*+ -#7? ' 3# "+D10,+ -01 3#. & 31#+R&-=-#"$
)&* 11 +*+ ?1.11 1>>1,"+-. =; -#3+H£", ++ )&*11 |I>>1,"+-. =; -#3+." (21
CHA0R. L #) (P H &+ 0 & "1 1< HOL1# ?&21" & #RH"$0%D'&/3( (C DHO'$
'3&BH??= -= SI#MHR-#+ L1 "H, >1, "+ & L #, ' 31/ & HH&2C3+ + ?2&2. &
"1? 0#?7=7? ' &=0+'$-13&% &0'$"&<&, D'&"' 3&B#??#-01-"#,+ . 1" 31-=0+"" 31/1*
-3171. +.

53+-1/1. . =1-=: 10&&)3#2A.+%"' 3+?1.+"1*$. &, 3#OQ@#"3+#17?&; R/#DL,
'&HE-HCT, D& - .1 ?&2. & 10" & BR-#'$ L 1>>1, "+, (C 31#4H@C ' 13-&<&
L'#'# 31 1.4+% ,&"&3#%-01-"# + '3+ @ +#*$. & '3&8M1, + - .1; 0%*&2.11
& +)+"$0%IHF(? . & . # HO#'S 11, &™*#/+"$' 3&B#??( +, *+ $' &*(D+ 0&&ML1. +1
&" 2C3+ time limit exceeded(’' 31-=: 1. '31/1* -31?1.+), D'& ?#*&-13&% &
"131+0#'S L' DHO'$ )&*111L>>1, "+, & 53&0"&; -#3+#." '+ 1"0%)=0"3& + &
&)*1DH ' &H, & )&, - [3(<+A DHOUA ' 3&BHM?=. P# # \&#.1# DHO'&
31 R-=-#*# O(M10'-1. . & )&*11 0*&2. =1 31: 1.+% D1? "31)&-#*&0$- R#H/#DL,
+0' &*PH%&)M+], &"3#H)&"#.. =1, . &"1A.+D10,+ 0*&2. =1 ?1"&/=. 6 0&2#*1.+C, . #
"3#,"+, 1 +REE 0'1@>+, + , &, 31 & R#H#Dr )&*11 0*&2. =1 31: 1.+% +. &¥#
& #E-#*+0$ ?1.11 L>>1,"+-. =2+, D'& ' 31&/&*-#*&Bb ?. &210™-&? *& #*$. =A
&'"+?+tH@; .

501-/&, & I* %-"&3& D#O™ (21 )=* '3+-1/1. - 3#KF. 3.4.6#, (21)=*&
&?10L. & &'-1" ?&21" +?1"$ &D1. $)&*$. &1DHO*& 3#BUL- . 5 &L'&?( ' &'31)(1"0%
#3221 # ' &-=: L .& "8D &O% (Q*+. . #% #3221+ #D). W% . # +0#.+%
31:1.+% .# %=,1 Pascal (Borland Delphi) /*+. .(C #3+?1"+ ( '3+1"0%
1A R-=-#"$ O0#M?. W% +HDL.+% #3+£?21"+,+ '&=: 1..&; "& &0 +
, &7 $C"13.&; #3?21"+, +- @*& 0*1/(1" ' &31&?1./&-#"$,. +( W 6. ("#[20].
53#,"+D1LQ + -0% DI"-13"#% <#-# (QB3+>? 1"+ #E) L'&; ,.+< %* %"0%&0.$
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' &M & [* %31 1.4%&*+?' +#. =ARH#D' &' 3830 ?+3&#.+C + [&* 2. #)="$
. H#'1*$, &' 3&D"# #0' 13-&; 0"3#.+@ /& ' &0*/. 1;. H' 3&0L?, +HD1.+%, . +<+
W 6. (" #/* %" && . 1/&0"#"€D &

5&"31). &0$ - /* +. . & #3521 1 -&F + #1" - &*+?' +#]. =A FHHDHA
/&0"#'8D & DHO"&. 5&LI'&2( 31# +RH@%0&&1"0'-(C MHA >(. , @ 1&*2.#)="$
A&3&:& &"3H)&"H. # + %+ BS0%- "137+. & &<+ HF. 2.3,&/. +? +F G +3' +D+, &-E.
H /#. . & FHHDL /* %' &=: 1.4%L>>1, "+-. &0 3#R? . & SWF+R&-#'$S /* +. . (C
#3521, (' & &0.&#. +C 10° D A3#+"$ ' & /1-9%'$ /10%+D =A @>3 - &/. &:
OBL;, 1 7#00+#, R #HCM1<&/* +. . &1 DH0*&

IHF3#)&"H. . #% ' 3&3H??# ' 3+1/1. # - ' 3+&21.++ JOA&. = & +
0,87 +*+3&#.. #%' 3874 & ()* + &#.= .# O#"1 http/lisifmo.ru/, 3#F1*
Q" #'$HE.

W 06H* CO"3#@+ "8, D'&31: 1.+1' &03&1.& +FC, +3' +Dr, &-E,' 383102 ?#
3HFL* 1.# . # .10,&'$ & >3HLL."&, '3+713.& L'+? G +3 +Dr #7E
0&&:1"0"-(C M+A

3.6.B#DB&"' "2 +98# & 'S (+,9+

6#,+121"10'= 0*1/(1" . # +O#'$ - /#. . & O0*(D#1? P#D 1? 0 ?#,0+?#*$. &
' 3&0=A H-&+ ?:

11

RPORRRPD

B"& ?&21" )="$ '3&M? 9/+. 0+?-&*, &/. & 0&0&%+1 D . #B#$. &1 +
"137+. #*$. &1 &/. &' &< &MHCM1131)3&, -1/(M 11- "& 21 0&0&%+1. B+0*& 0"3&,
+F&/. &&0+?-&*#D&. # H B#>+D1Q &; >&3711'&""10"" 31/0"#-*1. . #3+0.3.

| +0. 3. J**CO'3#@% ' 13-&?( "10"(
Wod'&<&"10"% &"™1": 1.

KO+ &™1",-= [#. . =; # 1;' 3&B#??&;, 3#R;/1" 090" 3#-+$. =7 . #0'&'$
' 38087 '3+2131 -#? )/ 1" *1<& +O,#'S & +),(. Pl &O# #-*+# "10b . #
/&0"+< ("&? 5&?1.%"1 ' &0*/. CC 1/+ +@ .# I-& ,(. P# "3&:, (. P# 60.
JO' &*$H; "1 0-& : #.0 &). #3(2+"$ ' 3&0%; '3+?13 .# ,&'&R? ' 3&3H?#
1-13.&3#)&"H1" PL(? #"1, D'& 10+ 3&BHP7# 3H)&" 1" | *%-(A | "& & #)( /1"
)& H'S + * U 3LAM+?11'0% +/( ' &0%/. 11DHO*&-&-A&J. =Al#. . =A).

V1'13$ ' &21.9%"1 . &S . # LU+ +@ D O1*#:"1 31)3& . 1' &* &MHCMH+?.
53#-+*$. = &-1":. &' 4&2 1"1' 3+ 1"&? ' & ="#'$0%FH?1. +"$ ' &G 1/. 11 DFO*&
& -A&IL"H# 21 . #. &S, AZ%L"& + F¥ 3IML. & >&3P#'&? -A&/. =Al#. . =A "&10'$
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' &OB"#'$ , &*+DL0-& ' (0"=A 0'3&, /&' (0, #1?=A "# +? #"&?#'& b - &'-1"1
1&*2. #)="3$1/+. +@.

I* 1/(C MEYE'#/+%/ -# 0&0&%+%"' 3+D1? "&*$, &&/. &+F. +A" 13?2+, #*3$. &1
A&/.=1/#. .=1

H
a
2
111
2
1
0
0
4

H 8#>+D10Q &; >&3?1L'&""10"" 31/0"#* 1. . #3+0. 4.

| +0. 4. J **CO'3#@% &-"838&2( "10'(
Wod"&&"10'H# &"™1": 1.

KO*+ ' &21.9%$ D1"-13,( . #"3&;,(, "&- &'-1"1)(/1 " . &$ D+FR# DL". &0™.
P1028"3%. # -0C ' 3+?2+"+-. &0'$ L"+A "10"&-, +A +0' &*$R&-#.+1 ' &F&*A" . #;"+
O(M10™1..=; '3&@" & +)&,. 53+D+. #- "8, D'&"' &3P ?# -&&)M1 Rt(? #.#
*%"&& D'&= )="% '3#-+$ &. 5&L"&2( 0*&2.=1 & +), + -' &. 1 ?2&<"
' 3&% %F0%. # ' 3&0=A"10%A 580*1 L'&& &)=D &' &.%.& J1 & +), # + 11
282. &+0' 3H-+"$, . 1 -H-HU0S$- /1" #*+, ' &OL2( ' 3&BW?2# . 1 )& H1" . # [#. . &?
"10"L H' 38012, +. &¢# *(D: 1-01-"#,+ -. +?#"1*$. & +HD+"$, D'& 21 "' 3&OA&/H -
'3&BH??1 . # L'+A -A&J. =A [#. . =A +. #O ?28&2.& +0'3H-+"$ &/ ( & +),( +
'3&'(0"+'$/3( (C, ++ [#2 1/1&)#-+"$ . &(C, ,&"&3#%'1? . 1?1.1], ' 3+1/1" ,
'3+ &2 ( & 1"( . #/#. . &?"10"L

Q?1'$'1l, D'& - -=: 1'3+1/1. .=A '3+?213#A 0 /-( ?% 0&0&%+%6+
CHDPS. =7 + "13?2+.#$.=? )=*& '13&1 08&0&%+l E"& .1@*10&&)3#F,
'&0&*$, (. 1,&8'&3=1&: +), + ?2&(" &OH'$0% 1R?10L. . =2+ 5&1"&?( -#3%$+3(; "1
L'+ ' 3&0'=1 "10'=, .# 3+?13 R?1.+'1 O - '13-& 038D 1 .# @O+ ". /.
53&-13%'10*(D¥;, , &J# "13?+. #*$. =A0&0&%+; . 1" -&-01.

V1'13$ . 1&)A&/H?& ' 3&-13+$ Q* +..(C #3+21"+ (E + #3021'+(
-&&)MY, ' &Q &*S$, ( - ' 31/=/(M +A "10'#A"' 3&-13980%$"&*$, & ' 3&0'&1 0*&21. +1.
5(0" $"1' 13$- #*>#-+"1/-# 0+2-&*#, #- #" &' 1D&/. &0808&%+1.
sm

RPORRR
(@ RN

H 3#>+1Q &; >&3?11'&""10"" 31/0"#* 1. . #3+0. 5.
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| +0.5. J **CO'3#@% "31"$1?( "10'(

W o " &L "10"% &-1": 2% = 1024.

5&?1.%"1 10 .# 20, 30, 60. !" #3#;"10$ ,#2/=; 3#F' & %$, ' &A&A *+
DO*& - &"1"1 .# 08&&"1"0"-(C M(C 0"1' 1.$ /-&; ,+ '& '13=7? + ' &0*/. +?
@>3#?,, &+D10( @>3.H' 3+ @' 1,' &*1F &&/+. 3#F=(D+'$, &*+D10'-& @>3
+'&.10&5,8&@>3 - . #D0P1+,& @ ( ,# &&. H)(/$ DHO*#-+/# 210 "# # L"&
2821" . 1&/. & 3#". &' 3+<&/+"$0% # 0&31: &-#. +9A

I/1* #1? 1ML &/+. A+'3=; "10" HO1L"&, . # 0#282 /1* 1, ' 3&+~ &/+"0%&[1.$
)=0"3& /#2 1 10% "10'= .1)=*+"'&/<&'&*1.= R3#.11 D . # )(? #<L KO*+ -=
L&+'1"10"= . # ) (?#, ' 3&13%"1 +A + . #A&/MH'1 &'-1" F#3#.11 KO*+ &™-1"
O+ ,&82 [*+..=;, ' 3&I?#;"1, #, ' &-=A&[.=7? [#. .=? ' 3&B#??= "' 3&-13+"$,
C &QAZAE*+ &+ . #' 3#-+$.=; &-1". X(/$"1- 0&0&%++ &)T90.+"$ +/1C "10'#
J" #,,0%1/(C M+; "10":

J nm

PORNRFENN
ORRRR
ORNRR

H #>+D1Q &; >&3?1L"'&""10"" 31/0"#* 1. . #3+0.6.

jnm { (D2 ) )im

| +0.6. J **CO"3#@9%, DI"'-13"&2( "10'(

H D1? 07=0* "&<&."10"#? P#D#*$. &10&08%+1 D-" &K1 6&. 1D &1D"' 13-&1.
HO131)3# +F' 13-&& -1/(" - ' 13&1 + .1 &X&MHCM+L 1* 1/&#'1%$. & - ' 13-&1
0&08&Y+1 . 1&)A&H&" & #I#'$"' &01/. +7 : #<&?2. JF -"&3&& 0808%+%- ' 13-&1
“1/1" 31)3& ' &?10L.. &1 047-&*&? n. 53+ '131A&MA '& &OH*$. =7 31)3#
0&0&%+% .1 +F?1.9€"0% HOL "3+ 31)3# +OA&/MH1 +F ' 13-&; -13: +.= D
' &< &MECMHL,

WoA"&&" 10 &"™-1": 2° = 512.

" #3#"105 , #2/= ; 3HF' 3H(? =-#'$ AR'%)= &/+. 0&/132#'1*$.=; "10"D
D' $D("$ 0&/132#"1*$. =; . V#,& "10" &)=D & -0, 3=-#1" &DL.$ ?.&& -+/&-
& &, , A&, & 1D & ?2&21" . 1' &-1F+ + & +), #. 1)(/1 " &). #3(2 1. #

I 1/(C M#% 3&-13 # D C2#,042#$. =; "10'E. W% 1<& <1. 134@+ ' + 1"0%
0' 1@#*$. #%' 3&3H?# P# '3#,"+ 1 &# 28&21" )="$ -0"3&1# - 31:1.+L
Q121"+?, D'& <1.1343(17=; "10" .1 %* %A"0%A(: +? /* %' 3&-13+ (/#* 1.+%
L 1' &L &MHCMHA 31)13 . & L'# '3&13# - .17 ' 3&&/+"0% ' 3+D1? /&-&*$. &
#,"4+-. & W%, #2/ && 31)3# 0*(DH#;. =2 &)3#R? -=)+3#1'0% %* %A"0%*+ & &
' &L &MHC: +2. UL 13¢"83"10'#

var i, j:integer;
c : char;
begi n
for c :="a" to
writeln;
writel n(1000);

z' do wite(c);
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wite('1l 1000 ');

for i := 1 to 1000 do wite(i,"' ');
witeln;
for i := 1 to 1000 do

for j:=1 to 26 do
writel n(randon(1000) +1);
for i:=1 to 1000 do
for j:=1 to 26 do
witeln(randon(2));
witel n(60);
end.

5&2#*(; 0", -. +?#'1*$. & +HD+"'1, D'& /1* #1" L"# ' 3&B#??# 9" -1" . #L"&"

"10' ?= E#12 26°. H.1? 85 @>3, ,#, +- "8, D'& -=-&/+" ' 3832 ?#, . & , #,

'&*. &O0'SC ()1/+ "$0%- ' 3#-+*$ &0 3H)&'= 31: 1.+%. # L"&? "10"? KML 3#F
F?1'$'], D'& 0-&;0'-& 31)3# )="$ . 1' & &MICM+? <1.1343(1"0%0*(D¢;. =?

&)3#R?. P1' 3+1/1" *+ "&, & +),#?? Qls & B#?1'+'$, D'& DH0*& 26%° /1&* 2. &
Bt #. Dr-#"$0% # @>3( 6, "&I# , #, -= L"&-3% *+' &(D+"1, B (0" +- ' 3&3#?7?(

JH# ' 34?2131 0<.13+3&#..&? -=: 1'3+1/1. .=? ,&/&?. 534D+ # +?1..& -

1 &L &MICMHA @, *#A (? 1.$ #CM+A &"-1". P1 -01 0"3&+ /[*+. = 60
/& (0,#C'0% 0<.13+3&#..=? W88. G#?1.+"1 random(2) .# .&
'131F (0"+'1<1.13#&3+"' &*(D+"'1,&3B1". =; "10', &-1" . #, &"&3= (/1" 26>,
H#H, + &2+/#* &0%

3.7.6'= (9+%-*""2#'9; 2C3"&

Q10% . 1" .+ # +A 0'1@#$. =A 3L &7 /#@; * % H#. . & ,&.,31" &;
R#HHDE. 1* 1/(; "1 &)M+? 0&-1"#?, &' +0#.. =? - 3#F. 2.7.

4. DO( 3 OH9BH#

H /#. . & 3#)&"1 3#007&"31.= &M+1 ' 3+. @' = 31: 1.+%FRH#D - 3#?, #A
,&2#./. =A 0"(/1. DI0,+A 0&31-.&-#.+, '& '3&B#??+3&-#.+C >&3?#"'# ACM
ICPC. H='&* 1.# ' &' =" # >&3?#*+FR&-#'$ + &' +0#'$ ' 3&@00 31: 1. +% Rt/#D+
-210".0,*CDL-=?2+ #0'1,"#?+ [* %, #2/&<&L'# #. 1#00?&"31. ' 3+?13 53+-1/1. =
, &2?1."H#3++ + 31, &?1. [#HO*+.

6&.1D & .+ #,#%+.0"3(, @% .1 B?1.+" 31#9%. && &'="# 9/. #,& .#
>&3"1'+#.& ' &D1?(-"& ' 3+ Y& (D+"'P0%+<3H#'$ ( ' 31" &/H-#"1*% + "#, . #D. #*+
"3#,"+D10 +-01-1*+, +1, &? &F"&3=1& &"-1"0"'-1. . & D'1. +1 L"+A31, & 1. /#©@*,;
1&*2.&)="%.1"'&=",&; '3+?1.+'$, 01)1 O2 +1 ?1'&/=, # 0&/132#"1*$. =7
-&0' 3+%+1? D2 &K &' ="#, +F&21.. =7 - -+/1 . #)&3#31,&?1./#@*; . H' 3&@001
?&1;, &7 +#. =; [ #3B13= % ?.8&& &)0(2H* 3#E+D =1 "#,"+DLQ+1 +
0"3#"1<+DIQ+1 #0'1,"=, "&O+ RBl+% +FP?1.%+0$ .# [+#?1"3#%. &
'3&M*-&' &*&2.=1 - "10.+1 /. % 4&<*& )="$ + "#,, D'& - &/+. OlR. ?=
"3H132 +-#H0S &), &; "#,"+, +, # - [3(<&; D/3(<&;. V#,"+ # F-+0+ &" &' ="#,
@*1;,0&'13.+, &-.
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H#2. & "31.+3&#'$0% O#280 &Yal*$. & &0&)1.. & 10% -= O(-0"-(1"1, D'&
0+#$ & &0'#1"L A&% )= &' & && +F 0-&A .# #3.+ &. H#2. & )="%
R+ "1310&-#. =7.

KO*+ -= 0+40"17#'+DL0,+ +RD#1"l L"( ' 3&)*12(, "& O0*1/&#'1*$. & -=
-0134LF. #@*1.= . #31: 1.+1 RH/#D P1&)A&/H?& "% ("$0% L'&" ' 3&@0Q 2+'$
31: 1.+1? RH4D 2821" )="$, "&'$, & +?. P1&)A&/H?& ' &*(DH'S$ (/&-&* $0"-+1 &'
1"&&, D'&)= ?&2. &) =*&' 3&0.(" $0% &DBC + ' &;"+ 31: #'$ FHHDF, )="$ &"&-=7
&)0(2 /#" $ RHHDF - *C)&1-312%D- &- 0%&? 0*( DHL "#,&1' 821 #'1*$0"-& /&* 2. &
)="$ . # . HDHS &2 L'#' 1, #3813=. 6&. 1D & ' 3+1"0% &'3#'+'$ 08" + DHO&- +
31: +'$0&" + RY#D, - "&? DHO*1 042208Vl *$. & H' 3&0L?, L"& 1ML . 1 <H#3#."+3(1"
1R $'#"H

J )* #<RH#3+"1 0&R#"1*1; ACM ICPC ¢ "& D'& - . 1?7 ?&2. & (DHO-&-#"$
"8*$,& - O'(/1. DLOA+L <&/=, ' 3+DL? - >+ #1D.1)8&*11/- (A 3#F IT 1A% (C
"# 42 &)3HR? ,3=: ()(/1" &DL.$.1' 3&0'%-13. (" $. #710"8E G/#D+ H#?!

S )* #<€/#31. ' 3&>100&3(! 5)UG JV4 9 8.8.R# ="8& ()1/ +: 1?2( ?1.%
HHOHSL( O'H#'$C +-. 10: 12( ?. &210'-& ' 31/*&21.+; ' &11(*(D: 1.+C.

| =5 09&9&

1. ;&"'4 C<. D*%A$"'4 B.E Z+ #*$. =1 0&31-.&-#.+%D1?" +& #"# ?+3#"' &
' 3&BH??+3&#. +C.  5&"3%W#OM+; (0" 1A ' 1"13)(3<0,+A ,&?#./ /I
6&?' $C"13.=1 +. 0"3(? 1."= - &)3#R-#.++. 2001,7 2. http://icteduru/lib/
F', *2"'03($, @)"*# , )%* @ @%W%*,, )%'4"). ACM 2003/2004. !'1-1 3&
H&O&D =; K-3&'1;0,+, 31<&. / 5& 31.'3&> HP. H#O+#$1-# + ' 3&>.
H.U 5#3>1.&#15) .:15)U GJV49 .2003

2. G>*0 %$H. 6 +0'&3++ DL?' +&.#"&- ?+3# ACM ' &' 3&B#??+3&-#.+C //
4+ 356 BDWAO, . 2004, 7 6. http://is.ifmo.rubelletristic/ acmhis.pdf

3. G>*0 %$4 H P#0 .1 /&<&.%?' /| 4+3 56 D WA0,. 2005, 7 5.
http://is.ifmo.ru/kelletristic/ acm®05.pdf

4. 692" ;1. F*@*" | .. 4&0, &-0,+1 &+?' +#/= ' & ' 3&3#??+3&#. +C.
4 .. P#(,# 190.

6. G%'4B.! ., | *@94 ; B, C#.1)" B.,;. D"' *%$4;.J. 90&)1.. &0+
. H@&.#*$. =ARHHD' &+. >&37#'+, 1. 6+3&-: V3+t/#-1 , 2000.

7. F)%.1)" B, | *@9%4 ; ., <=9-4 . . Q#H#D+ ' &+ >&3?2'+,1. 41 2/(. #3&/.=1
&*+?' +#/= 198-1996<< 4 .: ABF, 1996.

8. <4&6")='4 ; ., <48"")='4* K, C*%($"= ;. D%'1'%4 H. JF)3#.. =1 R#/#D+
&*+?' H ' &+. >&3?2"+, 1 4 .: V3&#. ", 1997.

9. =)$"* ., H$3--* C. 9*+?' +#/. =1 RHH#D+ '& ' 3&B#??+3&#. +C.
I(, &&/0"-&' &' &/I<&'&-,1, 081-. &#.+98. 4 : 6(/+ @9)3#F, 2005.

10.;2 %, *% L . JOO*1/&#. +1 ' O+tA&® <+ ' 3&@00# +F&)31"1. +% - &)*#0™+
PH'1?2#"+, +. 4 - 4N P49 |, 200L.

11.D9*"=*%$ .9 . #(,1 4 .. P#(, # 1983.

12.:*3#  QUL.3+A #( *&+D 8*$": (**13 #-"&3 VIJ Q IVH + VIVQE
http://www.altshudler.ru/

13.;" 2%0$%4 J.B. 11: 1.+1 RH#D XII  ?12/(. #3/. & & +?' +#/= |/l
J. >&3?#'+,# 2001.7 37, 4Q 42p44.

14.<=9-'4 : .C., ? 9-6#")='4 MB. I#F)&3 F#/#D ?12/(. #3&/. & &*+?' +#/=
2000<&/# /1 J. >&32'+, # 2001.7 12.
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154" =$4)( ;... 11: 1.+1 BH##D| HO13&0+; 0,&; , &2#.1. &; &+?' +#= ' &
' 3&BH?+3&H#. +C /] J. >&3?%#'+, # 2001.7 12.

16.:#*" =$4( ;... Il HOL3&0Q40, #%, &2#. |. #%&*+?' +## : &S + & ' &
' 3&BHP?+3&H#. +C /1 J. >&3?4'+, #. 2002.7 12.

17.;" 2%$$4 .B. 9* +?' +#/= ' &+. >&3?#'+, L. 5(" $, -13: +. 1// J. >&3 %'+, #.
2001.7 38, 40,42, 44 46, 48 2002. 7 6, 8,10, 12, 14]16.

18.N'@%'A#t M, C'#4 *") H., O-+ * M H-1/1. +1- "1&3€ #-"&#"'&-, %=, &
+-=DHO*1. +; . 4 .: H¥* SR80, 2002.

19.F*%@'P .E. V1&3%at" &2#'&-.1 5) .: 5+"13, 2002.

20.F"9# MQ. JO, (00"- &' 3&B#2?2+3&#.+% V. 2. 5&*(D+0*1.. =1 #*<&3+7?=,
4 .. (H+$20E, D01.
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6"&('CH%# 6'(% ? &=.',% ? 5#9=5 "#$ #%8

[+, H0&

CE#* 1(' <+3< &2 , #54") &Y&" 24986 ? 9' %H0% ? +25') +5E 04

Borland Delphi

{ $appt ype consol e} /1 M BO37E :/14/5E1/, A)*5/0 1*,

[l @5D>*7E A)/-,):* A ),A51,1*8 * [7:5D>*7E [/ A7*+*B3J*D
{$0_1q+1r+}

uses Math, SysUils; // (/0:5D>*7E +/0;5* Math * SysUtils

{N5*1138 3)*6+, 7*:3. M6/ O 1*, * -2-/0 >*453}

const
pow = 9; /1 N5*1138 3)*6+,7*:3 A/ 9 0,487*>12. J*6)
base = round(1e9); // 10P .
m = 10; /1 9),@,+, :/5*>47-/ 73:*. CI*6)E

type

long = array [0..m of integer; // 9*A. 05*11/, >*45/

/1 ()/J,0;)3 45/0,1*8 0-;. 05*112. >*4,5 a * b

/1 P,B;5E737 B3A*42-3,748 - a

/1 (,),0 A3)3+,7)/+ b 47/*7 :5D>,-/, 45/-/ var,

[/l 73: :3: A),03-37E +344*- A B13>,1*D 45*G /+ +, 05,11/,
/1 A 4425:, C)3B0/ @47),,

procedure add(var a : long; var b : long);
var i, ¢ : integer;
begi n
c :=0;
for i := 0 to mdo
begi n
c :=c + a[i] + b[i];
if ¢ >= base then
begi n
a[i] := c - base;
c :=1;
end el se
begi n
a[i] := c;
c :=0;
end;
end;

/1 HA5* -0);C Qi*6)O - 7*A, long /:30, 748 1,0/ 4737/ >1/,
/1l 4*Cl135*B*);,748 /G @3

assert(c = 0);
end;

/1 (,>37E 05*11/C/ >*453

procedure print(var x : long);
var i, j : integer;
begi n

R

i
while (i > 0) and (x[i] = 0) do dec(i);
wite(x[i]);
for j :=1i - 1 downto 0 do
wite(format(' %' + IntToStr(pow) + 'd', [x[j]1]));
end;
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{=/1473172 * A)), + 112,}

const [l N, :/1473172 *B ; 45/ -*8 B303>*
max_nst = 1000; // S3:4*+35El/, :/5*>,47-/ 4/47/81*?
max_na = 26; /1 S3:4*+35E12? )3B+,) 3563-*73
var
alfa : string; // Q/01/? 3563-*7 3-7/+373
na : integer; [l =15*>47-] 4*+-/5/- -/ -./01/+ 3563-*7,
nst : integer; [/ =/5*> 47-]/ 4/47/81*? 3-7/+373
ist : integer; [/ T3>35El/, 4/47/81*, 3-7/+373
ntst : integer; // =/5*>47-/ 7,)+*135E12. 4/47/81*? 3-7/+373

len : integer; [/ N5*13 )344+37)*-3,+2. 47)/:
[/ U 58,748 5* 4/47/81*, 7,)+*135E12+

term: array [1l..max_nst] of bool ean;
/1 V;1:3*8 A),./0/-

fi : array [1l..max_nst, 1..nax_na] of integer;
/] U58,748 5* ), @/ 1, AN C5/<3D<*+?

ee : array [1l..max_nst, 1..max_na] of bool ean;

sum sun®? : array [O..nax_nst] of |ong;
i, j, k, z : integer; // Q,+, 112, A),+ 112,

ans : long;
{Q/0 -./012. 03112.}
begi n
readl n(al fa); /[l R*73,+ 3563-*7
na := length(alfa);// K+, ,7 B13>,1*, 7/5E/ )3B+,) 3563-*73
read(nst); [l R*73,+ :/5*> 47-] 4/ 47/81*?
read(ist); /1 R*73,+ 1/+,) 13>35E1/C/ 4/47/81*8
read(ntst); /[l R*73,+ :/5*> 47-/ 7,)+*135E12. 4/47/81*?

/[l R*73,+ 1/+,)3 7,)+*135E12. 4/47/81*?

for i := 1 to nst do

ternfi] := fal se;
for i := 1 to ntst do
begi n

read(j);

tern{j] := true;
end;

I/l R73,+ 6;1:J*DA),./0/-"
for i := 1 to nst do
begi n

for j :=1to nado read(fi[i][]j]);
end;

Il R73,+ 6;1:J*D &
for i := 1 to nst do
begi n

for j := 1 to na do
begi n
read(k);
ee[i][j] := k = 1;
end;
end;

/[l R73,+ N B 05*1; 47)/:, :/15*>47-] :/7/)2. 1,/ @/0*+/ 13?7*
read(l en);
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{WI3A 1. F47)31,1*, 1, A C5/<3D<*. ), @)}

for j := 1 to na do I (!l -4,+ 4*+-/ 53+ 3563-*73
for i := 1 to nst do [l (/ -4,+ 4/47/81*8+ 3-7/+373
begi n
k :=1i; 11 9,:;<,, 4/47/81*,
z := nst; Il =15*> 47-] 4] 47/81*?
11 (1:3),@/-A),./0 *B 4/47/81*8 k Al 4*+-/5;, ] D
/I A C5/<3D<,,, * ,<, 45,531/ 1, /> 1E +1/C A),./0/-
while (ee[k][j]) and (z > 0) do
begi n
k :=fi[k][j]; I (,),?7*
dec(z); [l F+, IEG'7E 4>, 7>*:
end;

/| HAB* -4, ,<, [>),01/, ), @/ D 1, N C5/<3Dx,,
if ee[k][j] then

begi n
fi[i]lljl := O; /[l 113>*7 B J*:5
end el se
begi n
filillj] :="fi[kl[j];// K13>, A, ),473-58,+),@/
end;
/1 K 7,A)E 41*+3, + Al+, 7:; Cl, A C5/<3D<,, ), @/E
ee[i][]j] := false;
end;

{WI3A 2. (/04> 7 :/5%> 47-3 47)/:, O/ A 4:3,+2. 3-7/+37/+,}
{4 A+ <ED 0*13+*>, 4:/C A)/C)3++*)/-31*8}

/1 K1*J*35*B3J*8
for i :=0 to nst do
fillchar(sunii], sizeof(sunfi]), 0);
sunfist][0] := 1;

Il (/145,0/-37,5E1/, -2>*45,1*,

for k :=1to len do
begin
sun = sum
for i := 0 to nst do
fillchar(sunii], sizeof(sunfi]), 0);
for i := 1 to nst do
for j :=1to na do
begin
add(sunffi[i][j]], sunR[i]);
end;
end;

I (15> 1%, [7-,73
Il N58 X7/ C 4;++*);,+ :/5*> 47-/] AN 4] @- /:3B37E48
Il - :300/+ 7,)+*135E1/ + 4/ 47/ 81**
fillchar(ans, sizeof(ans), 0);
for i :=1to nst do
if ternfi] then
add(ans, sunfi]);

{@-/10 /7-,73}

print(ans);
end.
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