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• E ).2).,.4$&$*1. ,2./*+.4 6#) $%. /'3,$.) *, ,.'./$.- @$%&$ +&: 0. $%. /'3,$.) *$,.'6 #)

#4. #6 &,,*(4.- ).83.,$,C

• F$%.) ).83.,$, &). /#+2&).- &22)#2)*&$.': $# $%*, ,2./*+.4

• <6 &4: #6 $%#,. ).83.,$, *, 4#$ A,*+*'&) .4#3(%B @,*+*'&)*$: /#4-*$*#4, -*;.) 6#) .&/%

*+2'.+.4$&$*#4C $# $%. ,2./*+.4= *$ *, ).+#1.- 6)#+ $%. /'3,$.)

• <6 #4. #) +#). ).83.,$, 7.). ).+#1.-= )34 $%. .1&'3&$*#4 &(&*4 #4 $%. ).-3/.- /'3,$.)

• <6 $## +&4: ).83.,$, 7.). ).+#1.- -3)*4( $%. 2)#/.,, @#4': #4. ).83.,$ ).+&*4, &,D

,*(4.- $# $%. /'3,$.)C= $.)+*4&$. &4- -*,/&)- /3)).4$ /'3,$.)

• <6 &'' ).+&*4*4( ).83.,$, &). ,*+*'&) .4#3(% &4- $%.). &). $7# #) +#). #6 $%.+= $.)+*D

4&$. &4- &22)#1. $%*, /'3,$.)

>%. ).,3'$ #6 .1&'3&$*#4 &'(#)*$%+ *, ,.$ #6 /'3,$.),= .&/% #6 $%.+ 2#,,*0': ).-3/.- 0: &

6.7 ).83.,$,9 >%*, ,.$ /&4 0. .+2$: *6 4#4. #6 /'3,$.), #4 $%. *423$ 7&, (##- .4#3(% $# 6#)+

& ,%&).- )*-.9 <4 /&,. $%. ).$3)4.- ,.$ *, 4#4D.+2$:= &'' /'3,$.), *$ /#4$&*4, &). 6)#+ 4#7 #4

/#4,*-.).- $# 0. (##- .4#3(% $# 0. 2).,.4$.- $# 3,.), &, 2#,,*0'. )*-.,%&)*4( #22#)$34*$*.,9
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 !"#$%&'( ) "#$%&'( )*%&)(*+'%%,-. ,- /01'2-% 3'&4*5

*+,-&. %'& *6 +#$%&'(% 7'&2#*-%8

/-&,-&. %'& *6 )*%%,9#' (,5' *:'(%

0#$ 1!! etalons 2#

%0 etalon.assignedRequests;%,<' < 28 &'3+
+*-&,-$'

3+2 %0

0#$ 1!! assignedRequests 2#

distance← +*3)$&'=,%&2-+'7etalon.startLocation, request.startLocation8

distance← distance++*3)$&'=,%&2-+'7etalon.endLocation, request.endLocation8

timeDistance← 29%7etalon.time− request.time8

%0 distance > maxSpatialDistance ∨ timeDistance > maxTimeDifference &'3+

assignedRequests;('3*>'7currentRequest8

etalon.startLocation← 3'2- >2#$' *6 %&2(& )*%,&,*-% *6 2%%,.-'5 ('?$'%&%

etalon.endLocation← 3'2- >2#$' *6 '-5 )*%,&,*-% *6 2%%,.-'5 ('?$'%&%

etalon.time← 3'2- >2#$' *6 &,3' )*%,&,*-% *6 2%%,.-'5

3+2 %0

3+2 0#$

%0 etalon.assignedRequests;%,<' < 2 &'3+
+*-&,-$'

3!43

evaluationResult← '>2#$2&'7etalon8 @'>2#$2&,*- ,% 5'%+(,9'5 9A B#.*(,&43 CD

%0 evaluationResult 6= -*&4,-. &'3+

rideP lan← +('2&'E,5'F#2-7evaluationResult8

output;2557rideP lan8

3+2 %0

3+2 %0

3+2 0#$

$3&-$+ output
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 !"#$%&'( ) "#$%&'( )*%&)(*+'%%,-. ,- /,('+&,*-0# 1'&2*3

*+,-&. %'& *4 +#$%&'(% 5'&0#*-%6

/-&,-&. %'& *4 )*%%,7#' (,3' *8'(%

0#$ 1!! etalons 2#

%0 etalon.assignedRequests9%,:' < 26 &'3+
+*-&,-$'

3+2 %0

0#$ 1!! assignedRequests 2#

timeDifference = 07%5etalon.time− request.time6

%0 timeDifference > maxTimeDifference &'3+

assignedRequests9('1*;'5request6

etalon.bearing = <-3='3,0->'0(,-.5assignedRequests6

+*-&,-$'

3+2 %0

crossBearing1← +*1)$&'>'0(,-.5etalon.startLocation, request.endLocation6

crossBearing2← +*1)$&'>'0(,-.5request.startLocation, etalon.endLocation6

%0 crossBearing1 > maxCrossBearing ∨ crossBearing2 > maxCrossBearing

&'3+

assignedRequests9('1*;'5currentRequest6

etalon.bearing = <-3='3,0->'0(,-.5assignedRequests6

3+2 %0

3+2 0#$

%0 etalon.assignedRequests9%,:' < 2 &'3+
+*-&,-$'

3!43

evaluationResult← ';0#$0&'5etalon6 ?';0#$0&,*- ,% 3'%+(,7'3 7@ A#.*(,&21 BC

%0 evaluationResult 6= -*&2,-. &'3+

rideP lan← +('0&'D,3'E#0-5evaluationResult6

output90335rideP lan6

3+2 %0

3+2 %0

3+2 0#$

$3&-$+ output
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 !"#$%&'( ) "#$%&$'()* )+ ,%&-'./ 0 ,)11)* ') $%% $%2)/('31-

*+,-&. ,%&-'./ 4.'$%)*5

/-&,-&. '/&. (+ '3(- ,%&-'./ +)/1- 2))6 /(6.-3$/(2 )7'()*8 +$%-. )'3./9(-.

output← '/&.

%0 etalon.assignedRequests:-(;. < 2 &'1+
$1&-$+ +$%-.

1+2 %0

3'%!1 repeat 2#

repeat← +$%-.

prices← ,)17&'."-'(1$'.6</(,.-4etalon.assignedRequests5

0#$ etalon.assignedRequests 2#

%0 request.maxCost = prices:2.'4request5 &'1+

assignedRequests:/.1)#.4request5

repeat← '/&.

1+2 %0

%0 etalon.assignedRequests:-(;. < 2 &'1+
output← +$%-.

repeat← +$%-.

1+2 %0

1+2 0#$

1+2 3'%!1

$1&-$+ output
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 !" #$%& '()* +,&)-$.*

"#$% &'()*' +,)-&$.- /00.(#$1 23 &'$ $#/,)/&4(% /,*(.4&'5 /.$ *((1 $%()*' 0(--424,4&4$-

6(. -'/.$1 .41$-7 &'$3 +/%8& 2$ -$%& &( 4%#(,#$1 )-$.- .4*'& /9/3: ;'$ .$/-(% 4- &'$3 1( %(&

+(%&/4% /,, (6 &'$ %$+$--/.3 4%6(.5/&4(% &'/& )-$.- %$$1 -)+' /-<

• "-&45/&$ (6 .$,/&4#$ 0.4+$- 6(. $/+' )-$.

• "-&45/&$ (6 &(&/, ,$%*&' /%1 0.4+$ (6 &'$ .41$

• ;'$ (.1$. 4% 9'4+' )-$.- -'(),1 $%&$. /%1 ,$/#$ &'$ #$'4+,$

;'4- 4%6(.5/&4(% 4- +(50)&$1 /6&$.9/.1- )-4%* -&/.&4%* 0(4%&- /%1 $%10(4%&- (6 .$=)$-&-

/--4*%$1 &( $/+' +,)-&$.: >& &'/& 0(4%&7 ?%/,,37 &'$ +,)-&$.7 %(9 .$0.$-$%&$1 23 4&- +(..$@

-0(%14%* .41$ 0,/%7 +/% 2$ (A$.$1 &( )-$.-:

 !/ 0&1.-$)-$.*

;'$ 6/+& &'/& )-$.- .$+$4#$ /% (A$. 6(. -'/.$1 .41$ 1($- %(& /)&(5/&4+/,,3 450,3 &'$3

94,, /,, /++$0& 4&: B%$ +(),1 ?%1 5/%3 .$/-(%- 6(. / )-$. %(& &( /++$0& &'$ (A$. @ 6.(5

(++)..$%+$ (6 /% )%$C0$+&$1 $#$%& &( -450,$ +'/%*$ (6 '4-D'$. 54%1:

;'$ -3-&$5 $C0$+&- -)+' -4&)/&4(%- /%1 4- +/0/2,$ (6 '/%1,4%* &'$5: E& 1($- -( 23 )-4%*

-450,$ %$*(&4/&4(% 0.(&(+(,:

;'$ %$*(&4/&4(% 4&-$,6 2$*4%- 94&' +.$/&4(% (6 / .41$ 0,/% /%1 '/00$%- 4% 6(,,(94%* -&$0-<

F: G-$.- 4%#(,#$1 4% &'$ .41$ .$0.$-$%&$1 23 &'4- .41$ 0,/% /.$ %(&4?$1

!: "/+' %(&4?$1 )-$. 4- -)00(-$1 &( $4&'$. /++$0& (. 1$+,4%$ *4#$% (A$.

 : H4&' $/+' )-$. 9'( .$6)-$1 &( &/I$ 0/.& 4% 0.(0(-$1 .41$7 &'$ .41$ 0,/% 4- .$+(50)&$1

J: E6 &'$ -3-&$5 +(%+,)1$- &'/& &'$ .41$ 4- %( ,(%*$. 6/#()./2,$7 &'$ 9'(,$ .41$ 4- +/%+$,,$1

K: E6 &'$ -3-&$5 +(5$- &( / +(%+,)-4(% &'/& &'$ .41$ -&4,, 5/3 0/3 (A7 4& /1L)-&- &'$ .41$

0,/% /++(.14%*,3 /%1 +(%&4%)$- &( -&$0 F

B%,3 /6&$. 2$4%* /++$0&$1 23 /,, 0/.&4+40/&4%* )-$.-7 &'$ .41$ 4- +(%-41$.$1 &( 2$ 1$?%4&4#$

6(. &'$ -3-&$57 5/I4%* 4& .$5(#$ +(..$-0(%14%* .$=)$-&- 6.(5 / -$& (% 9'4+' +,)-&$.4%* 4-

0$.6(.5$1: E% +/-$ &'$ .41$ 9/- +/%+$,,$17 %( .$=)$-&- /.$ .$5(#$1 6.(5 &'/& -$& 5/I4%* 4&

0(--42,$ &( 5/&+' &'$5 94&' /%(&'$. (%$- /*/4%:

 ! 2)-) +(&)*$*1

;'$.$ 4- (%$ 5(.$ -4&)/&4(% 4% 9'4+' / .$=)$-& +/% 2$ .$5(#$1 6.(5 &'/& -$&: E& 4-

9'$% &'$ .$=)$-& 4- %( 5(.$ .$,$#/%&7 9'4+' 9(),1 &304+/,,3 '/00$% 9'$% / .$=)$-& '/-

%(& 2$$% +'(-$% &( 2$ 0/.& (6 / -'/.$1 .41$ 6(. -( ,(%* &'/& &'$ 1/&$ /%1 &45$ (% 9'4+'

&'4- .$=)$-& 4- 0,/%%$1 '/00$%- &( 2$ 4% &'$ 0/-&: ;/I4%* -)+' .$=)$-&- 4%&( /% /++()%&

1).4%* &'$ +,)-&$.4%* 5/3 M/%1 0.(2/2,3 9(),1N '/#$ /% /1#$.-$ 450/+& (% &'$ .$-),&- (6

&'$ +,)-&$.4%* /,*(.4&'5: ;'$.$6(.$ -$.#$. '/- &( 0$.4(14+/,,3 +'$+I 6(. .$=)$-&- &'/& /.$ %(

,(%*$. )0@&(@1/&$ /%1 .$5(#$ &'$-$ 6.(5 &'$ -$& (6 +,)-&$.$1 (%$-:
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 !" #$%&'($) )$*+,'-%'./

!" #$% $&'"%()*+, -.%. /.,0%(1./ (2 '.2.%$&3 42 )*(, ,.0)("25 +"%. /.)$(&./ /.,0%(6)("2

-(&& 1. '(7.2 0"7.%(2' $&& (+6"%)$2) 6$%), "# )*.,. $&'"%()*+,3 8&," )*(%/ -$9 "# +$)0*(2'

%.:;.,), -(&& 1. (2)%"/;0./3

 !"!# $%& '()*+,-&

<%"1$1&9 )*. +",) ,('2(=0$2) /(,)(20)("2 1.)-..2 1")* (+6&.+.2)$)("2, (, )*. -$9 )*.9

0"+6;). )*. /(,)$20. #%"+ "2. %.:;.,) )" $2")*.%3

 !"#$%& $'()*+,-"  !"#$%& 7.%,("2 ;,., #"&&"-(2' #"%+;&$ )" /.).%+(2. $ ,6$)(").+>

6"%$& /(,)$20. 1.)-..2 )-" %.:;.,), > x $2/ y?

D(x, y) =
d(xstart, ystart) + d(xend, yend)

2
+ ω · t(x, y) @A3BC

-()* )*. #"&&"-(2' +.$2(2' "# (2/(7(/;$& ,9+1"&,?

• xstart, xend $2/ )*.(% 0"%%.,6"2/(2' y 0";2).%6$%), $%. ,)$%)(2' 6"(2) $2/ .2/6"(2) "#

%.:;.,), %.,6.0)(7.&9

• d(a, b) (, $ #;20)("2 %.);%2(2' %.$& /(,)$20. 1.)-..2 '(7.2 6"(2), (2 ,6$0. (2 D(&"+.).%,

• ω (, $ 0"2,)$2) ;,./ )" $/$6) ).+6"%$& /(,)$20. $2/ +$D. () 0"+6$%$1&. -()* )*.

,6$)($& "2. @)*(, 0"2,)$2) *$, $ 7$&;. "# 0.0833 -*(0* (, $ 2;+1.% "# D(&"+.).%, -$&D./

(2 "2. +(2;). 19 $ 6.%,"2 -$&D(2' $) A D+6*C

• t(x, y) (, $ #;20)("2 0"+6;)(2' )(+. /(E.%.20. 1.)-..2 '(7.2 6"(2), (2 +(2;).,

.+*#/,+)%$' $'()*+,-" '()#*+(,%$- 7.%,("2 0"+6;)., )*. /(,)$20. (2 +;0* ,(+6&.% +$2>

2.%? () F;,) 0"+6;)., )*. /(E.%.20. (2 1.$%(2', "# %.:;.,),3 G.(2' $ 6&$(2 /.0(+$& 2;+1.%,

(2 %$2'. #%"+ H.%" )"  IJ /.'%.., @2"2>(20&;,(7.C5 1.$%(2', 0$2 1. .$,(&9 0"+6$%./ 19 ,(+6&.

,;1)%$0)("23 K*. "2&9 0"+6&(0$)("2 (, $ 6",,(1&. ;2/.%L"- "% "7.%L"- $%";2/ 7$&;., 0&",.

)" H.%" "%  IJ3

 !"!. /*+01, +'23)*4&,*

M$0* $&'"%()*+ *$2/&., $/F;,)(2' "# .)$&"2, (2 (), "-2 -$93

 !0#$%&  !.#$%& $-/,)(+0" $&'"%()*+ $/F;,), .)$&"2 19 6.%#"%+(2' #"&&"-(2' ,).6,?

• 8 6",()("2 (, $/F;,)./ 19 0"+6;)(2' +.$2 7$&;., "# ,)$%)(2' 6"(2), $2/ .2/6"(2), $2/

$,,('2(2' )*.,. )" 1. 2.- ,)$%)(2' 6"(2) $2/ .2/6"(2) "# )*. .)$&"2 %.,6.0)(7.&9

• 8 )(+. ,6.0(=0$)("2 (, $/F;,)./ 19 0"+6;)(2' +.$2 7$&;. "# $&& %.:;.,), @)*(, ,).6 (,

6.%#"%+./ ;,(2' +(&&(,.0"2/ %.6%.,.2)$)("2 "# N$7$  !"#, (2 -*(0* )*.,. $%. %.6%.,.2)./

$, $%&' 2;+1.%,C
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 !"#$%!&'() ()*&"!%+,  !"#$%!&'() "#$%&'()* "+,-.(. /("#%0. '0 1%##%2'0$ 2"34

• 5 6/"&'0$ '. "+,-.(/+ 63 7%*8-('0$ ()/ */+'"0 9"#-/ %1 6/"&'0$. %1 "## "..'$0/+ &/:-/.(.

;2)'#/ */+'"0 6/"&'0$ '. 7%*8-(/+ '0 " 7#"..'7"# 2"3 63 %&+/&'0$ 6/"&'0$. "0+ ./#/7('0$

()/ 9"#-/ &'$)( '0 ()/ *'++#/<

• 5 ('*/ .8/7'=7"('%0. '. "+,-.(/+ ()/ ."*/ 2"3 *+,#('- "#$%&'()*. +%/. '(

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

50%()/& ".8/7( '0 2)'7) '0+'9'+-"# */()%+. +'>/& '. " 8&%7/.. ? 7"## @8%.(8&%7/..'0$A %1

/("#%0.B C)'. 8&%7/.. ("D/. 8#"7/. &'$)( "1(/& 7#-.(/&'0$ '. =0'.)/+ "0+ '(. (".D '. (% *"D/

.-&/ ()"( 7#-.(/&. 0%( *"D'0$ " $%%+ &'+/.)"&'0$ %8('%0 "&/ +'.7"&+/+B C)'. 8&%7/.. 2".

"#&/"+3 +/.7&'6/+ '0 $/0/&"# '0 EBFG .% ()'. ('*/ ? 2'## %0#3 */0('%0 ()%./ .8/7'=7 8".."$/.

()"( +'>/&B

-#)#$%!'* "#."#/#'%(%!0# /.#$!,#' H)'#/ *+,#('- */()%+ -./. 7%*8-(/+ /("#%0 ".

" &/8&/./0("('9/ .8/7'*/0 (% 2)'7) "..'$0/+ &/:-/.(. "&/ 7%*8"&/+G  !"#$%!&'() "#$%&'()*

-./. ()/ 7#-.(/& .'*8#3 ". " 7%0("'0/& 1%& &/:-/.(. ()"( .)%-#+ 6/#%0$ (%$/()/& "77%&+'0$

(% 7#-.(/&'0$ 8&%7/..B I0/ %1 ()/ &/:-/.(. "..'$0/+ (% ()'. /("#%0 '. ./#/7(/+ (% 6/ ()/

&/8&/./0("('9/ .8/7'*/0 "0+ '( '. ()/ %0/ 2)'7) )". 6/"&'0$ *%.( .'*'#"& (% */"0 6/"&'0$

%1 ()/ 2)%#/ $&%-8 %1 &/:-/.(. '0 ()"( 7#-.(/& ;()"( */"0. ()"( =&.(#3 " */"0 6/"&'0$ '.

7%*8-(/+ 1%& ()/ 2)%#/ 7#-.(/& "0+ ()/0 ()/ &/:-/.( 2'() 6/"&'0$ 7#%./.( (% ()"( 9"#-/ '.

./#/7(/+<B

1&%#2 ?0 /("#%0 8%.(8&%7/..'0$  !"#$%!&'() "#$%&'()* -./. ,#(' 9"#-/ %1 6/"&'0$. '0.(/"+

%1 */+'"0B C)'. '. 7"-./+ 63 ()/ 1"7( ()"( &/:-/.(. '0 %0/ 7#-.(/& "&/ .-88%./+ (% )"9/ 9/&3

.'*'#"& 6/"&'0$. *"D'0$ -."$/ %1 */"0 9"#-/ 8%..'6#/B

 !"!1 2)'/). *,(-.++/)0

J9/&3()'0$ ."'+ "6%-( "#$%&'()*. -8 (% ()'. 8%'0( 2". */"0( "6%-( ()/'& @%K'0/A 9/&L

.'%0.B M3 @%K'0/A ? */"0 8/&'%+'7"#G NOIP

 

.7)/+-#/+ 8&%7/..'0$ %1 &/:-/.(.B C)"( -#('L

*"(/#3 */"0. ()"( " -./& 2%0( $/( '0.("0( &/.-#( 1&%* ()/ ./&9/& "1(/& "++'0$ 0/2 &/:-/.(B

C)"( '. :-'(/ " +&"26"7D "0+ 8%(/0('"# %88%&(-0'(3 1%& '*8&%9/*/0(B

H)'#/ *+,#('- "#$%&'()* 7"00%( 6/ "+,-.(/+ (% .-88%&( %0L()/LQ3 &/:-/.( 8&%7/..'0$

,-.( 6/7"-./ %1 ()/ 2"3 '( 2%&D.G  !"#$%!&'() "#$%&'()* 7"0B C)/ &/.-#( '. 2)"( ? 7"## @%0#'0/

9/&.'%0 %1 ()/ R'&/7('%0"# "#$%&'()*BA
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 !"#!$ %$&'#(! () *+$ ,#&$-*#(!." ."/(&#*+0 "#$ %&'( ')*+),-.+( /)0$1$+-$ 2$(3$$+

&4)+$ .+/ &+5)+$ 6$1')&+ &7 (#)' .5*&1)(#% )'8 (#.( (#$ &+5)+$ &+$ /&$' +&( 9$17&1% .+: ;)+/

&7 -5<'($1)+*= >( 3&1;' .' 7&55&3'?

@= A 1$B<$'(' )' 1$-$)6$/

C= >(' 2$.1)+* )' -&%9<($/

 = A55 1$B<$'(' 3)(# ')%)5.1 $+&<*# 2$.1)+* .1$ 3)(#/1.3+ 71&% (#$ /.(.'(&1$

D= E$'<5( '$( )' )($1.($/ .+/ .55 1$B<$'(' 3#)-# .1$ (&& /)'(.+( )+ ()%$ .1$ 1$%&6$/

!= F&'(91&-$'')+* (.;$' 95.-$ 7<1(#$1 1$%&6)+* .55 1$B<$'(' (#.( .1$ +&( 9&')()&+$/ ')%)G

5.15: .' (#$ +$3 &+$

H= >7 .+: 1$B<$'(' 1$%.)+$/8 (#$: -1$.($ . *&&/ 1)/$'#.1)+* &99&1(<+)(: .+/ .1$ 1$(<1+$/

)+ 7&1% &7 . 1)/$95.+

I+-$ ,+)'#$/8 (#)' .5*&1)(#%' 1$(<1+' $)(#$1 9&'')25$ '#.1$/ 1)/$ &99&1(<+)(: 7&1 *)6$+

1$B<$'( &1 )( 1$(<1+' +&(#)+* )+ -.'$ +& '<)(.25$ 1$B<$'(' 3$1$ 7&<+/ (#.( 3&<5/ 7&1% .

1)/$'#.1)+* &9()&+ 3)(# *)6$+ &+$= J)(#$1 3.: (#$ +$3 1$B<$'( )' '(&1$/ )+ (#$ /.(.'(&1$ G

.' .+ K.-()6$L &+$ )7 +& %.(-# $M)'(' &1 .' K9$+/)+*L &+$ )7 . %.(-# 3.' 7&<+/=

1(*$2 N$5$-()+* .55 1$B<$'(' #.6)+* ')%)5.1 2$.1)+* .+/ 2$)+* (&& /)'(.+( )+ ()%$ /)1$-(5:

)+ 71&% (#$ /.(.'(&1$ )' -<11$+(5: )%9&'')25$ ')+-$  !! "#$%#& /&$' +&( '<99&1( B<$1)$'

-&+(.)+)+* )+$B<.5)(: -&+/)()&+' &6$1 %&1$ (#.( &+$ 91&9$1(:= F1&2.25: 2$-.<'$ &7 )(' )+($1+.5

.55G)+/$M)+* )%95$%$+(.()&+=

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

A5(#&<*# )+/)6)/<.5 )+($1+.5 9.1.%$($1' .1$ /$'-1)2$/ 5.($1 OP=C=@Q8 &+$ &7 (#$% +$$/'

7<1(#$1 $M95.+.()&+ 2$7&1$#.+/= > -.55 (#)' 9.1.%$($1 K-1&''G2$.1)+* /)0$1$+-$L= >( )' <'$/

2: 2&(# 6$1')&+ O&4)+$ .+/ &+5)+$Q &7 (#$ /)1$-()&+.5 .5*&1)(#% (& /$($1%)+$ 3#$(#$1 &1 +&(
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