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omobo o 0000 YLododmemme godmedhygzoogh dodbodomygmon oy 3obgdo. obme
dom 9bo dgoagobmb godygzolb ggads.  0dol dobowPgzem dom Pbws dmobgmdbmb
90mdobgmmob Moy dgodmgos gxgdda®o 30dnbozogool @odgo®goo (3mbzMgEamoc,
omobod b goyahogbml 0mol 0bgm®mdoEos ymggmE®onme). dom oM dg79demoom
90030bgmmob dgbggde s 0603Mm®IoE0oL 3g00b Ibmeme BgmbebmEgoly ofgmomo
dgboggool godmygbgoom. omobol b, GMAI dMOL ymggm g gouabogbml sbawmo
0bgm®dogos - @opbgo 0-Eob N — 1-dpg. gmgge LoomYg omobs ®gogemmol 3
obom Bgmbobmpl ©o Hghl mommgym domgobly 0-0eb M — 1-dog Gogbgl (oMo
0930mgOmam 3obbbgoggdygm Mobzgdl) o {M3ggol bgmlbobmpgdh mogol Lzedyy.
J9dgg domo dmhoboomdwgag, ho®mo, oboEgn®mgdl BgmlLobmEgdoob goHm-gOml
o 9ohmdobgmdo PMggl omhgbowm m®L.  Lodmmmme, 0moo dogmmol bzeddg 2
Bgmbobmgl ©o ombymmol domly Gopbggol. dob Bylgow Pbose goomzzomb od
®obgol 3b0dgbgemmos, GMAmOL gogBogboy omobol LgMos. Bgmlobmigoly Logbisg
J98ognmos, 8dogmd M o®ob godLlodgogmo. m9ndgoe, omobsl o dmool doBeboo
060m®3oE00b godBo®bo®mosbmdol dodbodoBopos, MM dom Tgdmmb ®og dgodegds
©00 N-0b gogYogbs.  ©ogbdoMgm omobol ©o 0mOL mommgymo domgobolbmgol
LB®oBY300L 033e093g6Ee300d0, MM dogbodow Mo goBomwEmb N-0b 3b0dzbgmmde.

) 0d3emgdgb@onob gdHomgdo

000gob gl 3mdYbozorool odmyobos, mdzgbo dMmgmeds dgberympgds MG FoE3gHm
30dmdobgoodo (9Omo seoLobmgol o dgmdyg d0moolbmgol), Gmdmgobey o6 dggdemosm
dmbogdgool goBoomgos ob 3mdybozogos J3gdmo smhgmomol gomwo bbge gbom. mdzgb
033gdgbEooe Pbos goyzgmmm bad anbdiool:

int setup(int M);

9L 9bgdioo godmodebgoo ghmbgm omobol Lmopgaool dgbdymgosdog o ghmbgm
0mo0L LMoeBgaool Agbdygmgdedog. dob gdmggs M o 9bos esdMYbal Lobyhggmo
N, ®0dmol gooEgdobog 9993900 omobe 0moobmgol. setup-ob mMogg godmdobgosd
1600 ©800OYbML ghmo ©s 0g0gg N.

std: :vector<int> encode(int A);

gl g9bdpos 033mmgdgbEopool 93g9mgol  omolol LE®eEggoolb. ol godmodobgoo,
0m00bmzgol A (0 < A < N) Mogbgol gowabogogbom o Pbws ©so0®mYbml bodo Moibgo
W, Wy, Wy (0 < W, < M), G0dmgddog 3moodgdgmos A Mogbgo. gb ggbdgos
30d0M0dobgde bym T-xgm - emgdo ghmbgm (A-b 360d369emmdgon dgodemgds gobdgmmogl
mggol dmmob).
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int decode(int X, int Y);

gL 99bdgoo 0d3cmgdgbHoiool P39mgolb 0mool LE®oBggosl.  godmdobgoolol od
99bdiool godmgigds encode-b dogh s0®YbgOPmo Lodo GobgoEod m®o, Mowo
00630d0g30mM00m. dob Pbos os0mYbmb 0g0gg 360d3bgemmos A, Moy encode-do doowam.
9L g9bgdpoe obggg godmodobgoo T-xgM - encode-ob T gowo godmdobgool dglodedobow
©o 03039 166303g3Mmo0m. encode-ob yzgme godmdobgoo dmbogos decode-ob yggmeo
30dmdobgoodwog.

N 0980303900

e M <4300
* T = 5000

) dgxobgodd

30063098 gmo J3godmpebobmgol, dowgoygmo Jymgool S Homo Eodmzomgoymos setup-
ob dog® od Jggodmpobado ygzgmo BaLEL Jmmol EodMYbgonm pdgobgl N-¥g. gL
0b939 edM30Egomos N*-¥g, MGmdgmog HomImowggbl N-0b LodoBby d60d3bgemmdsl,
OMdgmog 3300Hgdom Jggedmpobolmgol bdgmo Jgmgool dobowgdoo:

o 09 mJ3960 0dmbLbS gg® dgobEryegol Mmdgmody Hgbd b, dodob S = 0.

¢« oy N > N*, do6dob S = 1.0.

0.3
s 9 N < N*, 35630b S = max <0.35 max (ﬁ&%ﬁ%’%@?ﬁ%((ﬂ]@),0.0) +0.65 (%)2'4 , 0.01).

) 43900m@Eobg900

J3g08mpobo | Jgmo | M N*

1 10 700 82017

2 10 1100 | 202217
3 10 1500 | 375751
4 10 1900 | 602617
5} 10 2300 | 882817
6 10 2700 | 1216351
7 10 3100 | 1603217
8 10 3500 | 2043417
9 10 3900 | 2536951
10 10 4300 | 3083817
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) d939momo

gobgobommm dgdwggo dogomomo, boweyg 7 = 5. of 830J3L 3momgool Lggds, Lowos
0m0obo 0-0b 3momMgoobmgol bod Mebodo®d Mogbal 0g¥sgbol 8b 1-0b mwomgoolmgol bed
30bLbg0g90m Goibgh. dggbodbmm, GmAd 6mdb dgndmos mMogobowo Mogbgol godogygmo
omololb dogm gogBogbogo Lvdo Mogbgowsb bgdolbdog®mo m®owasb.

gaLe9mgdgmo | 9bJp00b godmdebgds | ©ed®9Ybgdgmoe 3b0dgbgmmmods
Alice setup(10) 2
Bob setup(10) 2
Alice encode(0) {5, 5, 5}
Alice encode(1) {8, 3, 7}
Alice encode(1) {0, 3, 1}
Alice encode(0) {7, 7, 7}
Alice encode(1) {6, 2, 0}
Bob decode(5, 5) 0
Bob decode(8, 7) 1
Bob decode(3, 0) 1
Bob decode(7, 7) 0
Bob decode(2, 0) 1

N b360d3dm gMgowgbdo

bobodyndm ghgog®obmgolb, encode-ls ©s decode-l yggmo godmdobgos mJggbo
30mgmodol ghmlbs o 0dogg dgbdrgmgoodo gobbmdEogmmgds. godwo odobo, setup
a30dmodobgos dbmmmne ghombgem (30bbbgoggoom mbxgm, ghmbgm dgbdrygmgoolol,
Mgnmg dgnoLgool Lolggdedos).

JgLoBoebo dmboggdo oMol dbmmme ghmo dogmo Gogbgo - M. 893098 0L ©o0g3ogL
»Jg9bo setup-ol dogh odMYbgonm N-L. dgdga oL godmodobgol encode o decode
99b6Jd30goL 03 mobdodggdmoom T xgM, dgdmbgggzom ggbgmomgonmo Mobzgoom 0-©sb
N —1-dpg oo dgdmbgggomon 06hggl, encode-b @oo®mYbgoynmo Lodo Mogbgoweb Mmdgmo
M60 b goobzgh decode-b (o Mo MobdodEggdmoom). ol Eodgdwoglh dggomdol
39Ym00b900L, 0 mJ3960 0dMbLOS 396 6dMbBLOOL dmzgdnem BaLEL.
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