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This booklet contains the problems and possible solutions of the 25th Tuymaada 

International Olympiad in informatics. The olympiad took place on 8–15 July 2018 

in Yakutsk, Russia. The participants were invited to solve four problems on each 

of the two competition days. 

ХХV Международная олимпиада школьников по математике, физике, 
химии и информатике «Туймаада». ИНФОРМАТИКА. – Якутск, 2018. 

Сборник содержит задачи ХXV Международной олимпиады «Туймаада» 
по информатике, а также возможные варианты решений. Олимпиада 
проводилась 8–15 июля 2018 года в г. Якутске. Олимпиада прошла в два 
дня, в каждый из которых участникам было предложено решить четыре 
задачи. 
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FONG Hin Tung 

ФОНГ Хин-Тун
Hong Kong

Гонконг
50 0 0 0 50 30 0 . 0 30 80

24
MALTSEVA Yuliya 

МАЛЬЦЕВА Юлия
Россия 
Russia

50 . . . 50 . 30 . . 30 80

25
KHOVROV Dmitriy 

ХОВРОВ Дмитрий
Россия 
Russia

50 . . . 50 0 . . . 0 50

26
WONG Wing Yan 

ВОНГ Вин-Ян
Hong Kong

Гонконг
. 0 0 10 10 0 . . 0 0 10

27
ZAKHAROV Aytal 

ЗАХАРОВ Айтал
Россия 
Russia

0 . . 0 0 0 0

28
ANTONOV Anatoliy 

АНТОНОВ Анатолий
Россия 
Russia

. 0 0 . 0 0 . 0 . 0 0

  

НАГРАДЫ / AWARDS: 1DD — диплом 1 степени / 1st degree diploma,
2DD — диплом 2 степени / 2nd degree diploma,
3DD — диплом 3 степени / 3rd degree diploma,

HML — почетная грамота / Honorable mention letter,
SA — спецприз / special award 
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mnhg fnhnjL < igodlpi
qghdcr fnhnjL <_s hgtkerjgi

udlinpgc jvg gwxkjndl

8< 98 . : Y )(*

yvgcg9 ni jvg lxhegc dz pgonhkf pntnji nl jvg {dinjn|g cddj dz jvg gwxkjndl )(*7
klp . ni jvg lgtkjn|g cddj dz jvg gwxkjndl )(*+

}dc k tn|gl nljgtgc :7 ~lp jvg {dinjn|g nljgtgc cddj dz jvg gwxkjndl )(*+

B:4>9
� inltfg nljgtgc lxhegc : )Y : (Y<(YYY*+

C>94>9
�xj{xj jvg {dinjn|g nljgtgc cddj dz jvg gwxkjndl )(*+ �z jvg gwxkjndl vki ld ixov
cddj7 dxj{xj G*+

DE;=A:F
mvni {cdefgh odljknli zdxc ixejki�i+ bdnlji zdc jvg ~cij jvcgg ixejki�i kcg
kykcpgp dlfr nz idfxjndl {kiigi kff jvg jgiji zcdh jvni ixejki�+ bdnlji zdc
gkov jgij dz jvg fkij ixejki� kcg kykcpgp nlpg{glpgljfr+ mvg ixejki�i kcg
g|kfxkjgp nlpg{glpgljfr+

D>G92?H I ){dnljiL (Y*
: (Y_+

D>G92?H J ){dnljiL <Y*
: (Y(Y+

D>G92?H K ){dnljiL [Y*
: (Y�Y+

D>G92?H L ){dnljiL �Y*
�d kppnjndlkf fnhnjkjndli+
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bcdefgh ijkjghglji
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mnhg fnhnjL ( igodlp
qghdcr fnhnjL <_s hgtkerjgi

ufxijgcn�kjndl ni dlg dz jvg hdij nh{dcjklj ki{goji dz ldy {d{xfkc hkE
ovnlg fgkclnlt+ ufxijgcn�kjndl ni jvg jki� dz tcdx{nlt jvg igj dz + de�goji nljd
9 igji )okffgp ,<0=1>?=*7 id jvkj de�goji nl jvg ikhg tcdx{i kcg inhnfkc jd dlg
kldjvgc )zdc g�kh{fg7 jvgr kcg ofdig nl iglig dz idhg hgjcno7 dc klr djvgc
inhnfkcnjr hgkixcgi*+

qkcnlk okhg x{ynjv k lgy ofxijgcnlt kftdcnjvh+ md ~txcg dxjyvgjvgc vgc
kftdcnjvh ni ydc�nltygff7 qkcnlk cxl nj dl idhg pkjk7 zdc yvnov ivg �ldyi jvg
cgzgcglog ofxijgcnlt+ �gf{ qkcnlk jd okfoxfkjg jvg lxhegc dz {knci dz de�goji
jvkj kcg ofkiin~gp odccgojfr er vgc kftdcnjvh+ �g odlinpgc jvg {knc dz de�goji
jd eg ofkiin~gp odccgoj nl dlg dz jyd okigiL gnjvgc edjv dz jvgig de�goji kcg
nl jvg ikhg ofxijgc nl edjv ofxijgcnlti7 dc jvgig jyd de�goji kcg nl pnzzgcglj
ofxijgci nl edjv ofxijgcnlti+

B:4>9
}ncij fnlg odljknli jyd nljgtgci + klp 9 )( 9 + (Y_* ^ jvg lxhegc
dz de�goji klp jvg lxhegc dz ofxijgci+ �godlp fnlg odljknli jvg pgiocn{jndl
dz cgzgcglog ofxijgcnltL + nljgtgci "$ )( "$ 9* ^ lxhegc dz igj dz $Ejv
de�goj nl cgzgcglog ofxijgcnlt+ mvncp fnlg odljknli jvg pgiocn{jndl dz ofxijgcnlt
{cdpxogp er qkcnlk�i kftdcnjvhL + nljgtgci .$ )( .$ 9* ^ lxhegc dz igj
dz $Ejv de�goj nl qkcnlk�i ofxijgcnlt+

C>94>9
�xj{xj dlg nljgtgc ^ jvg lxhegc dz {knci dz odccgojfr ofkiin~gp de�goji+

DE;=A:F
mvni {cdefgh odljknli jvcgg ixejki�i+ bdnlji zdc k ixejki� kcg kykcpgp dlfr
nz idfxjndl {kiigi kff jvg jgiji zcdh jvni ixejki� klp {cgogpnlt ixejki�i+

D>G92?H I ){dnljiL [Y*
+ (YYY+

D>G92?H J ){dnljiL �Y*
+ (Y_ 9 (Y+

D>G92?H K ){dnljiL [Y*
�d kppnjndlkf fnhnjkjndli+
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[;96
�l jvg ~cij ikh{fg jvgcg kcg jyd nlodccgojfr ofkiin~gp {knciL )< [* klp )< _*+
�ff djvgc _ �

< < \ {knci kcg ofkiin~gp odccgojfr+

!" \2=25565 E;34>9A:F

mnhg fnhnjL ( igodlp
qghdcr fnhnjL <_s hgtkerjgi

�l kppnjndl jd {kcjnon{kjnlt nl OmxrhkkpkP7 rdxc jgkh kfid pgonpgp jd jk�g
{kcj nl k vko�kjvdl+ md jcknl k lgxckf lgjydc�7 rdxc jgkh ynff lggp k fdj dz
odh{xjkjndlkf {dygc7 id rdx pgonpgp jd odljkoj jvg lgkcgij pkjk ogljgc+

mvg pkjk ogljgc vki + igc|gci7 cgkpr jd eg cgljgp+ �gc|gci kcg kcckltgp
nl k cdy klp kcg glxhgckjgp zcdh ( jd + zcdh fgzj jd cntvj+ �j odiji ,$ cxefgi
jd cglj jvg $Ejv igc|gc7 klp nji odh{xjkjndlkf {dygc ni gwxkf jd #$+ �dx vk|g
( cxefgi klp rdx hxij cglj igc|gci vk|nlt kj fgkij : xlnji dz odh{xjkjndlkf
{dygc+ �xg jd jvg pkjk ogljgc cxfgi7 rdx vk|g jvg {cd|npg jvg okefgi rdxcigfz7
id rdx ydxfp fn�g jdhk�g jvg pnijklog egjyggl jvg ~cij cgljgp igc|gc klp jvg
fkij cgljgp igc|gc ki ihkff ki {diinefg+

�dx ijnff vk|gl�j pgonpgp yvnov igc|gci rdx kcg tdnlt jd cglj7 id zdc gkov
{diinefg ~cij igc|gc rdx ydxfp fn�g jd ~lp jvg hnlnhxh {diinefg fkij igc|gc
jd hnlnhn�g jvg fgltjv dz okefgi rdx vk|g jd ecnlt+ }dchkffr7 zdc gkov ' zcdh
( jd + rdx lggp jd ~lp jvg hnlnhxh @ ixov jvkj rdx okl igfgoj idhg igc|gci
zcdh igthglji ' @ id jvkj jvgnc jdjkf odij ni ld hdcg jvkl ( cxefgi klp jvgr
vk|g kj fgkij : xlnji dz odh{xjkjndlkf {dygc nl jdjkf+
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B:4>9
mvg ~cij fnlg odljknli nljgtgci +7 ( klp : )( + ( :� + (Y_7 +( (Ys7
: (Y(\* ^ jvg lxhegc dz igc|gci7 rdxc hk�nhxh exptgj nl cxefgi
klp cgwxncgp jdjkf odh{xjkjndlkf {dygc+ �g�j fnlg odljknli + nljgtgci ,$

)( ,$ (* ^ odiji dz igc|gc cglj+ �g�j fnlg odljknli + nljgtgci #$

)( #$ :* ^ odh{xjkjndlkf {dygci dz igc|gci+

C>94>9
�xj{xj + nljgtgci7 jvg hnlnhxh {diinefg |kfxgi dz @ zdc ' ( < ++ �z jvgcg
ni ld ixnjkefg @7 dxj{xj (+

DE;=A:F
mvni {cdefgh odljknli jvcgg ixejki�i+ bdnlji zdc k ixejki� kcg kykcpgp dlfr
nz idfxjndl {kiigi kff jvg jgiji zcdh jvni ixejki� klp {cgogpnlt ixejki�i+

D>G92?H I ){dnljiL [Y*
+ ( : <Y+

D>G92?H J ){dnljiL (Y*
+ ( _YY+

D>G92?H K ){dnljiL sY*
�d kppnjndlkf fnhnjkjndli+
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�dfxjndli

D;5>9A;:?

a" bAG6=c2:E6

bcdefgh ijkjghglj pgiocnegp k {gchxjkjndl yvnov yki k{{fngp jd k jydE
pnhgljndlkf kcckr dz in�g + 9 2 jnhgi+ }ncij ixejki� zdc _Y {dnlji okl eg
idf|gp ynjv k inh{fg inhxfkjndlL �xij inhxfkjg dlg pklog hd|ghglj 2 jnhgi+
md pd jvkj7 ocgkjg jyd kcckr7 jvg ~cij dlg odljknlnlt jvg pklogci� {dinjndli
egzdcg jvg hd|ghglj7 klp jvg igodlp kcckr odljknlnlt jvg lxhegci kzjgc jvg
hd|ghglj+ �gj�i okff jvgig kcckri /<! klp +>%+ �g�j7 njgckjg d|gc kff ogffi )$  *
nl jvg cgojkltfg )$ ckltgi zcdh ( jd +7  ckltgi zcdh ( jd 9*7 fdd� yvgcg pdgi
jvg pklogc td zcdh )$  * )fgj�i okff jvni ogff )# C** klp hd|g jvg pklogc nljd jvg
igodlp kcckr +>%L +>% # C /<! $  + �d jvni kiintlhglj zdc kff ogffi )$  *+
mvni ijg{ jk�gi *)+9* jnhg+ �zjgc jvkj yg zdctgj kedxj jvg /<! kcckr klp cgE
{gkj jvg ikhg ijg{ 2 ( jnhgi+ mvni idfxjndli ydc�i nl *)+92* jnhg7 yvgcg
+92 (Ys7 id jvni ni zkij gldxtv+

md tgj (YY {dnlji7 rdx ivdxfp xig jvg zkoj jvkj jvghd|ghglj ni k {gchxjkE
jndl+ �j ni �ldyl jvkj g|gcr {gchxjkjndl okl eg cg{cgigljgp ki k igj dz orofgi+
�l gkov orofg dlg pklog hd|ghglj ni �xij k orofno ivnzj er (+ �l jvg ikhg
hkllgc7 2 hd|ghglji ni k orofno ivnzj er 2 <7 yvgcg < ni jvg orofg fgltjv+
�dy7 jvg idfxjndl dxjfnlg fdd�i fn�g jvniL jk�g jvg nl{xj {gchxjkjndli7 pgodhE
{dig nj nljd orofgi7 ycnjg pdyl jvg pklogci� lxhegci nljd jvg kcckr7 ivnzj jvni
kcckr orofnokffr er 2 <7 jvgl ycnjg jvg pklogci� lxhegci eko� nljd jvg jydE
pnhgljndlkf kcckr+ �j ni {diinefg jd npgljnzr kff orofgi gz~ongljfr nl *)+9* jnhg+
�|gcr pklogc ynff eg hd|gp nljd nji {fkog g�kojfr dlog7 id jvg jnhg odh{fg�njr
dz jvni idfxjndl ni *)+9*+

d" 76?9AZ25 ;e 9<6 D92=?

�gj A vk|g + pntnji+ udlinpgc kff jvg hxfjnigji B dz pntnji dz tn|gl fgltjv +

yvgcg gkov pntnji ! cg{gkji ! jnhgi+ md ~lp jvg hnlnhxh lxhegc tcgkjgc
jvkl A odh{digp zcdh jvg pntnji nl B7 dlg ivdxfp jcr jdhk�g jvg ~cij {dinjndl
yvgcg jvg lxhegci pnzzgc ki zkc jd jvg cntvj ki {diinefg+ �z k lxhegc tcgkjgc
jvkl A oklldj eg hkpg zcdh + pntnji7 jk�g fg�nodtck{vnokffr ~cij lxhegc ynjv
)+ (* pntnji+
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�djnog jvkj jvg odlpnjndl ekllnlt ydcp cg{gjnjndl ni xllgogiikcr7 egokxig nj
pdgil�j kzzgoj ydcp cgkovkenfnjr+

md idf|g jvni {cdefgh7 exnfp k tck{vynjv |gcjnogihkc�gp er jvg fgjjgci klp
gptgi hkc�gp er jvg ydcpi cgkp zcdh jvg nl{xj pkjk+ }dc g|gcr ydcp ijkcjnlt
kj jvg fgjjgc " klp glpnlt kj jvg fgjjgc . ocgkjg kl gptg odllgojnlt jvg |gcjnogi
hkc�gp er fgjjgci " klp .+ �djnog jvkj jvni tck{vhkr vk|ghxfjn{fg gptgi klp
fdd{i+

mvg nidfkjgp |gcjnogi ynjvdxj fdd{i jvkj kcg ldj odllgojgp er klr gptg
ivdxfp eg g�ofxpgp zcdh jvni tck{v+

�g�j7 yg lggp jd ~lp ijcdltfr odllgojgp odh{dlglji7 n+g+ hk�nhkf ixeE
tck{vi7 ixov jvkj klr {knc dz nji |gcjnogi kcg cgkovkefg zcdh gkov djvgc nl
edjv pncgojndli+ mvgcg ni k ygff �ldyl kftdcnjvh7 ekigp dl jyd pg{jvE~cij
igkcovgiL er zdcykcp klp eko�ykcp pncgojgp gptgi+ }ncij dz jvgh hkc�i |niE
njgp |gcjnogi er jvg �mnhg dz g�nj�+ �gj�i cxl jvg igodlp �}� zdc g|gcr hkc�gp
|gcjg�7 idcjgp er jvg �mnhg dz g�nj� nl pgioglpnlt dcpgc+ mvg fkjjgc �}� ~lpi k
ijcdltfr odllgojgp odh{dlglj kj gkov cxl+

�l jvg ~lkf {kcj dz jvg idfxjndl yg odljckoj gkov ijcdltfr odllgojgp odhE
{dlglj jd k inltfg |gcjg� klp dejknl k odlpglikjndl tck{v7 yvnov ni kl korofno
pncgojgp tck{v+ �gj�i ~lp jvg lxhegc dz idxcogi klp inl�i nl jvni odlpglikE
jndl tck{v7 n+g+ jvg lxhegc dz ijcdltfr odllgojgp odh{dlglji jvkj

M pdl�j vk|g gptgi pncgojgp jd nj zcdh djvgc odh{dlglji )idxcogi*�

M pdl�j vk|g gptgi pncgojgp zcdh nj jd djvgc odh{dlglji )inl�i*+

mvg hk�nhxh dz jvni jyd lxhegci ni kl kliygc dz jvni {cdefgh+ mvni ijkjgE
hglj hkr eg {cd|gp xinlt nlpxojndl+

}nlkffr jyd i{gonkf okigi kcg ldj od|gcgp ked|gL

M �z jvgcg ni dlfr dlg ijcdltfr odllgojgp odh{dlglj7 n+g+ jvg odlpglikjndl
tck{v odlinij dz k inltfg |gcjg�7 jvgl jvg kliygc jd jvg {cdefgh ni �gcd+

M �z nl{xj pkjk odlinij dz dlfr dlg ydcp7 jvgl jvg kliygc dz {cdefgh ni
�gcd+ �j pdgi ldj hkjjgc nz ~cij fgjjgc dz jvni ydcp gwxkfi jd fkij fgjjgc+
�l okig nz nl{xj pkjk odlinij dz jyd dc hdcg ydcpi yg ivdxfp xig jvg
tglgckf kftdcnjvh g|gl nz jvgr cg{cgiglj hxfjn{fg gptgi+

(�
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�g okl ~lp jvg fkij pkr egzdcg zfddpnlt zdc gkov ogff7 klp jvgl igfgoj jvghk�E
nhxh+ mvni ixz~ogi zdc jvg ~cij jyd ixe{cdefghi )gldxtv jd odlinpgc dlfr
jvg zdxc odclgc ogffi zdc jvg ~cij ixe{cdefgh*7 exj ni jdd ifdy zdc jvg cghknlnlt
ixe{cdefghi+

� enlkcr igkcov zdc jvg pkr ! ixov jvkj jvgcg kcg ldlEzfddpgp ogffi dl pkr
! exj ldj dl pkr ! ( hkr eg xigp+

�g ldy lggp jd wxno�fr pgjgchnlg yvgjvgc jvgcg kcg ldlEzfddpgp ogffi dl
k tn|gl pkr+ �ig k iygg{nlt fnlg hgjvdp+ � |gcjnokf fnlg iokli zcdh fgzj jd
cntvj klp ni cg{cgigljgp er kl ( ; kcckr+ �kov gfghglj dz jvni kcckr ni jvg
lxhegc dz |dfokldgi jvkj od|gc jvg odccgi{dlpnlt ogff kj jvkj hdhglj+ �g
kcg nljgcgijgp nl g|glji dz jyd jr{gi7 jvg ijkcj dz k iwxkcg kcgk klp kl glp dz
k iwxkcg kcgk+

}dc k =C0"?> =1"?1 g|glj yg lggp jd nlocgkig er dlg gkov kcckr gfghglj
zcdh jvg jd{ gptg dz jvg iwxkcg jd jvg edjjdh gptg )dc |nog |gcik7 pg{glpnlt
dl jvg nh{fghgljkjndl*+ }dc k =C0"?> >+! kcgk yg lggp jd ixejckoj ( zcdh
gkov+ }dc gkov {dinjndl ynjv g|glji7 ~lp jvg hnlnhxh nl jvg kcckr+ � hnlnE
hxhdz Yhgkli jvkj jvgcg ni kl ldlEzfddpgp ogff+ �z kff hnlnhxhi kcg {dinjn|g7
nj hgkli jvkj jvg nifklp ni odh{fgjgfr zfddpgp+

� lkn|g nh{fghgljkjndl ynff cxl nl *)+9 9* yvnov kffdyi jd idf|g jvg
jvncp ixe{cdefgh+ }nlkffr7 xinlt k igthglj jcgg jd x{pkjg klp ~lp hnlnhxhi
nl jvg kcckr ynff kffdy kl *)+ + 9* idfxjndl jd idf|g jvg zdxcjv ixe{cdeE
fgh+

0" \6:259t

md idf|g jvni {cdefgh dlg pdgil�j lggp jd okfoxfkjg kcgk+ �nlog kff ihkff cgojE
kltfgi vk|g ikhg kcgk7 rdx �xij lggp jd odxlj jvg lxhegc dz cgojkltfgi vk|E
nlt �{glkfjr {cdekenfnjr� ldj fgii jvgl Y+s_+ �g�j rdx lggp jd idcj jvg {fkrgci
er lxhegc dz ixov cgojkltfgi klp jvgnc lkhgi+

}dc gkov cgtndl jvg �{glkfjr {cdekenfnjr� ni okfoxfkjgp ki jvg {cdpxoj dz
jvg {cdekenfnjr jd iodcg {glkfjr er jvg {fkrgc klp jvg {cdekenfnjr odlogpg jvg
{glkfjr zdc jvg �gg{gc )yvnov ni inh{fr ( {cdekenfnjr jd ik|g {glkfjr*+

�lg dz jvg {diinefg idfxjndli )nl brjvdl* zdffdyiL
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