QK@APN& 33R0 INTERNATIONAL reg iSters

%%}% OLYMPIAD IN INFORMATICS 1012021 Day 2 Tasks
SINGAPORE

Georgian (GEO)

oot 63bs33emgdnl bhganbdhégdn

063706960 360bHMRge0 dydomdl 3mddoynhghab sbogma Hodal drmEgbmmdg.

36mEgLbemb 0g3b B3comads dgbbogtgdal m 3o 3obbbgoggdne b-d0¢hnob P26edg (bosy m = 100
0 b =2000), Gmdgmgdbog Mgaabhkgdo 96mdem o 3006 abmdtngma 0-csb (m — 1)-3g.
693000600 9¢36036mm, gty 7[0], 7[1], ..., r[m — 1]. moomggmo Gggobieo stal b
d0(nsbo dobngn, ebmdtnmma 0-csb (3300yMgbn datzggbs do¢o) (b — 1)-dwg (3300036MgL0 datbgbd
d0thn). gmzgmn i-m30b (0 < ¢ < m — 1) o gmggemo j-0300 (0 < 5 < b — 1), 9p3bodbmom %
6930LH™lb j-960 dodo r[i][7]-00.

d0(goob do, d1, . . . , d;—1 30dg36™d0L (I bogtdal) Gogbgnmo dbodzbgemmds sMab

20.do+21 - dy +...+ 271 d; 1. gozemom, O™ i ©gaabdmda hsbgomo Gogbgo s6nb dobo
d0h900b dodgogztmdnl MoEbznmn dbndzbggmmos, oby

20 . r[f][0] + 21 - r[d][1] + ... + 2071 r[d][B — 1].

36mE3gbemmL goohbns 9 dhndob abbdEdPJE0d dodhgdal dgboEzmgs. gmagemo nbbdh&ydiEns dmgdgogdl
960 6 dgc) Mganbh®ddg o Bkl dggalb ghom Gganbitdn. dgdgmddn hgbh x := y-00 83b0dbo3m
x-0b 3b0d3bgemmanl dg3emal Mol dgdgasi 0b begds y-0b Hrogmo. mocmmgyeo 0bbh&mydgol dogh
hogotgdnemo dmdgdggdgon smbgtogmns J3gdmo.

« move(t,y): ©303m30Mmg dohgonlb y Mgaabddo ¢ Mgazabh®ddo. gmzgma j-m3ab
(0 <j <b-1), bbymegds r(t][5] := rly][s].

« store(t,v): goboyg t Mg30bHma v-b heagma, basg v 9l b dohnsba dabogo. gmzgma j-
0gab (0 < j <b—1), bégwegds r[t][j] := v[j].

o and(t,z,y): 500 z ©d y MG3a30LHM30L dohéo AND oo hobgbg dggan ¢ Mgznbb™adn.

gmzgemo j-0300 (0 < j < b — 1) bégaoegds r[¢][j] := 1, oy @b0gg r[x][j] 0o r[y][j]
30l 1, s bbyemgds 7(t][7] := 0 Babodwmdga dgdmbggzado.

o or(t,z,y): 000y = ©d y Mga0bhtgonl dogyymo OR ©d Hhobytg dgwgan t MGgaabdddn. gmzgmo
j-o30b (0 < j < b— 1) bogeogds r[t][j] := 1, oy g6 8oaby 7 [x][5] ©d [y [5]-0b
3ol 1, o bbyemgds 7(t][7] := 0 Baboomdga dgdmbggzado.

o zor(t,z,y): 9009 x 8 y M930b0H6Md0L 0oty XOR s habybyg dgogan ¢ Mgagabh®do.
gm3gwo j-ogab (0 < j < b— 1) bégeogds rt][5] := 1, o Bgbdore g r[z][5] o
7 [y][7]-00b 960l 1, o béyegdd r[t][F] := 0 Bobsowmdpgy dgdmbggzedo.

« not(t,z): o0y z Mg30bHHab doghgbo NOT o hobghg dgogan ¢ Mgaabd®adn. gmggemo j-030L
(0 <j <b—1), bymegds rlt)[j] :=1 —rlz][j].

o left(t,z,p): 6o30bo33TmmMm = Mgz0bhdab y3gmo doho dobEbzbog p 9angm0m o
hogbgtrmom dggan t Mgaabitdn. = Ggaobitob dndhgool p dangnm dotibbog badzbom
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dooggdo v ddbogo, Mmdgmog dgagos b dohobasb. ymzgma j-mgab (0 < j < b—1),
v[j] = r[z][j —p] 09 5 = p. 0> v[j] = 0 Bobsopdrga dgdmbzggadn. gmzawo j-030b
(0 <j <b—1) boymegds rt][4] := vljl.

o 1ight(t,z,p): 63300033mm x Mgz30bHtNL gzgmo dodo doMz3b03 p 9NN (O
hogbgtmo dggan t gaabitdn. = Mgaobimob dndhgonl p danwnm dotzgbog bodzthom
dooggdo v ddbogo Gm3gemag dgagdd b dodnbaob. ymzggmo j-mzab (0 < 5 <b—1),
v[jl =r[z][j +p|, 09 j <b—1—p, 0 v[j] = 0 Bobssedwga 8gdmbggssdn. ymzgern j-
ogob (0 < j < b— 1) bogeowgds r(t][4] := v[j].

o add(t,z,y): 093300000 x o y M9a0bHegddn hobgtngma Mogbzoma 36ndzbgemmdgdn o
hagB9Gmom 8900930 t ©930LH6B0. 3930908 bLEMYEEIdd JmEImNm 2°. BMMTIIOID, 3019350,
X obnlb x gzaabhtab Mogbznmn 3bndzbgemmods s Y obalb y hgaobintol Mogbgnmo
d60d3b9emmdd Mm3g6300b abygosdwy. 1" agmb ¢ Mgaabidab Gogbsnme dbndzbgemobs
39603000 399093. 07 X + Y < 2P, 85806 Rogbybrmo ¢-b dnhgdn abg, bmd T = X + Y.
Boboomdga 899mbz9308n hagbabmom ¢-b doggdn by, 6md T = X + Y — 2°.

360LHma3gml byMb sbogn 3bmEgbm&dg dgabtmmb mGo Hndol o30¢Mgod. 33¢Mgdal hndn
3¢0b0dbgde dmgemn s MoEbznm. MmGm03g Hndob o30¢g00bm30L 179396 Y6 dga30bmm 3MMaMas,
mdgemog 89dmm sembghngmn nbbiheydisngd0b dodgztmdso.

30mamodal dgbogobo dmborgdgdo dgwagds n Bowo dmgmo a[0], all], ..., aln — 1] Mogb3gdabzob,
LR MommgImo k dohnsbos, 9.0., ali] < 28 (0 < i < n — 1). 30mamedab dgbéygmadal
00699003009 y39ema dgdmbyemo Goibzo hobgbngmas msbdodgztmdnm Ggaabitdo 0 aby, Gmad
gmggmo i-m30b (0 < i < n — 1) Gogbgomo dbndzbgmmds & dodhnsbo

r[0][¢ - k], r[0][¢-k 4+ 1],...,7[0][(i + 1) - k — 1] 0dog3®rm0bnbs 060l a[i]-b horgmo.
d93b60dbmm, Gm3d n - k < b. Ggaobhtdo 0 g3gems bbzs do¢ho (9.0. 0bnbo, Gmdgemms 0bgdbgdns

n - k-000b b — 1-00 homzemnmad) o bbgs Mganbhtgool gzgemo dodo 0bogoogmndotgdmos 0-9000.

36rmacmodal dgbyemgds gnemalbdmdl nbbh&ydngdnb 0106dndwgztamdnm dgbtemgdol. dmemm
0bbhGYI300bL dgbtnemgonl dgdga dtrmamadal godmbadebo dmbsigdgdo godmomagmgos Mgaabhddo
d0(h900b Ladmenmm 3b0d3bgemmogonm. 39édme, godmdebogmn ndbgds dodgztmds, dgdwogotn n
Bowa ¢[0], c[1],...,c[n — 1] Gogbgnboged, bysE ymzamo i-mgob (0 < i < n — 1) ¢[i] s6nb
60Ebgnmo db0dzbgemmods Ggaobh®do 0 dohgdelb dndwgztmonbs ¢ - k-sb (i 4+ 1) - k — 1-3cog.
393b0dbmm, nd 3Grmamsdal dgbtrnemgdnl dgdga Mgaobhto 0-0b athgbogmo dohgdo (Hmdgemms
0boggbgdn 06l 06ba3gd n - k) o bbgs Mganbbhtgdnl dohgdo bgodobdogho dgndemgds ngmb.

a)

« 30030 (ndob (s = 0) agagmgoss dmggdye al0], all], ..., a[n — 1] Gogbggddo
1d3069b0b 3mgbs. 3ghdme, ¢[0] ¥bs agmb dnbodydo a[0], all],. .., a[n — 1] Gogbggdb
dmGob. c[1],¢[2], ..., c[n — 1] 3bn33bgmmdgdn bgdabdngho dgndemgds ngmb.

« dgmbg hodob (s = 1) agoemgdos al0],all], ..., a[n — 1] Mogbggdol ogmaggde
360 3emgdagn dndgzmdnm. 3ghdme, gmggemo i-030b (0 < i < n — 1), c[¢] 9bgos ngmb
dmwao a[0], a[l],...,a[n — 1] Gogbggdb dmtab 1 + i-ko ydantgbo Gogbgabes (9.0., ¢[0]
3kl dmEgdyem GoEbggol dménl ydzatgbn).

009b30690 3M0LAHMRIML dgoandbml dtrmacodgdn, dgdadtn sMendghalb ¢ 0bbhGmdEnbadb,
mdggdnE 0 306090l dgobitnemgdl.
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0d3demqdgbhognal gbhogmgdn
9396 6o dmabnbmo dgdogan dhmEgyéol 0ddgmgdgbhoEno:

void construct instructions (int s, int n, int k, int q)

$: (003961909000 MOMEYbmd.

n: d99mddgeemo dmgema GoEbggonl Gomgbmos.

k: gm3gem dgdmbyem Gogbzdo dohgoal Momgbmos.

q: 06LbMNJ30900b dogbodoemyMn ad3909e0 BdMEYbMA.

36mE90096s godmdobgdngmn 0gbgds Bbdee ghmbgem s dab s ndmzmb agzdgmgoal
dgbaberyemgdgemo 0bbhEd30gdab dndrgztmao.

363900903 dndg3mdnl dbBgod b godmadobmlb dgdgan dhmEgEMgdnab ghmo ob dgdo:

void append move (int t, int y)

void append store(int t, bool[] v)
void append and(int t, int x, int y)
void append or (int t, int x, int y)
void append xor (int t, int x, int y)
void append not (int t, int x)

void append left (int t, int x, int p)
void append right (int t, int x, int p)
void append add(int t, int x, int y)

« 0000MZYe0 3OMEINOS 30MaMadodn 8dohgob move(t,y) store(t,v), and(t, z,y),
or(t,z,y), zor(t,z,y), not(t,z), left(t,xz,p), right(t,x,p) ob add(t,z,y)
0bbHGMIE0sL, dgLodadnbogo.

« dgLo0odab 0bbHGYI3090d0 ¢, = s Y b 0g3b696 0-0db (M — 1)-0b homzgemoom.

o d9bo0odalb 0bbhNJ30gddn ¢, x S y dgbademms dé 0y3b96 Byz0em-Byznemaco @oblbzagzgdyemo.

left ©d right 0bbh®ydi309ddo p 1bgos agmb 0-ob b-b homzgemoo.

store 0bbhng3ngddo v-b Logédy Ybgos ogmb b.

0dmblbob gobodgbo mg3gb dgandemnsm godmadobmo dgdgan dtrmEgoybe:

void append print (int t)

o 00 3mME9YGNL edmdabgdgdn ngbmtmotgdnemo ngbgds 9d3mblbol dgo3sbgdaliol.

« bobndydm gMogtdn b dmEgEIc 3OMaModol 3dohadb print(t) m3gMogasl.

o 6MgbeE LBbdYdm IO dMmatdnl dgbmemgdalol bgpgds print(t) m3ghsgs, b
09900030 1 3ogm & d0hnob dmgem GoEbsl, Mmdemgdni 0gdbgds ¢ Ggaabhhab dotggemo n - k
30(0bEdb (yHOTgdnbmznl nbagngm Lgdzns "bobndydm ghapgta").

o 1 1beoo 03004ma30emgoe0gL dobmosl 0 <t < m — 1.

o 003 30mEgn6b godmdabgds oM 0m3emgds nbbhGJi30900L Gomgbmdado.
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dmemem 0bbhtngdinl dgdga construct instructions Pbgs abtymegl. dgdrogmddo dGmatods
dgLtemgds (Hgbhgdnl gokz3gnem Mamgbmasdy, Gmdgmmsgseb mommgymon dgwoagdd n oo k-
dohnsbo al0],all], ..., a[n — 1] Gogbznbogob. mg3960 8dmblbs goohatgdl habob, 0 godmbadabo
dmboEgdgdo c[0], c[1], ..., c[n — 1] 830dgmaznemgol dgdcoga dntmdgol:

« 0y s =0, c[0] o6l ydg0tagbo a[0], a[l],...,a[n — 1] Mogbggdl dmnb.
e 0 s =1,4m39m0 i-m30b (0 < ¢ < mn — 1), c[z] 900l (1 + 2)-360 3d30Mgbo Gogbgo
al0],all],...,a[n — 1] G0gbzgdl dmdab.

93960 30matodal dgozolgdnbol dgbadgmgdgemns dgdgan dgmadgdo:

e Invalid index: Ggaabimob sMabbmeo (dgbadmms Jotymaznmn) nbgdbn, MHmdgmag
30000930 t, x b y 3oMddghtoc Gmdgmndg godmdsabgdado.

e Value to store is not b bits long: v-b bogtdy, Gmdgmag 3003930 append_store-l)
06 ogmb b-b yeogmo.

e Invalid shift value: p-U d60d3bgemmds, OMBIE0E 330 append left ob
append right-U o6 960l 0-0006 b-U homzgmoo.

e Too many instructions: 093963s dmEgy®ed bzews ¢-8g dghn 0bbHGYJE00L adohgoo.

dogomnmgdn

dogomomo 1

30d30m, s =0, n =2, k=1, ¢ = 1000. 33093b mba Mogbzo a[0] s a[l], mommggmo k& =1
d0thoom. 3mamodal dgbtagemgdodeg 7[0][0] = a[0] o 7[0][1] = a[1]. 3bmEgbmdab y3gmes bbgs

d0tho otab 0. 3bmacsdal nbLHMYJEng00b dggaso 33bydL, ®mA ¢[0] = r[0][0] = min(a[0], a[1]),
6mdgeoE 060b a[0] s a[1]-b dméob dobodydo.

dgbodemgdgemos 4 bbgaabbazs dgbadoba dmboggdgdo:

 0d9dmbggze 1: a[0] =0,al[l] =0
 09dmbggze 2: a[0] = 0,a[l] =1
« 09dmbggze 3: a[0] =1,a[l] =0
« 09dmbggze 4: a[0] =1,a[l] =1

09360360, Mmd mmbogg dgdmbggzedn min(a[0], a[1]) 3®ab a[0] s a[1]-0b dn¢nta AND.
dgLo0ovdabog, dgbodemm 3dmbsblbo ngbgde drmacsedal dgagbs dgdwgan nbbhdizngdoom:

1. append_move (1, 0):033(gdb 0bbHGII30sL, Omdgemog 93m3ntgdl r[0]-b r[1]-do.

2. append right (1, 1, 1):830hgdb 0bbh™gi30sb, HGmdgemog omgol 7[1]-b gggmos dodb,
Bo0boE3emgdl dom dokzzbog 1 dohom d dgdroga bgdb dgogal 7[1]-d0. (o©adb yzgms Mogbgn
1 dopnsbos, 7[1]0] ngbgde a[1]-0b hmemo.

3. append_and (0, 0, 1):0333(hgdb 0bbeeI300b, Mmdgmog 0gdl r[0] s 7[1]-0b dody®
AND-b, 3990093 30 696 890093L 7[0]-80. o3 06bRHEYI300L gbtayemgdal 3gdga 7 [0][0] ngbgde
7[0][0] o 7[1][0]-b dotibo AND, Gmdgmog 060l a]0] s a[1]-0b dodnéa AND, Mmgmds
330396 000.
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dogomomo 2

30d30m, s =1, n =2, k=1, ¢ = 1000. 6obo dogogmomnl dbgogbsg, dgbadengdgemas 4
bbgogabbgo dgbohobo dmboggd. mmbagy dgdmbggzade min(a[0], a[1]) 060l a[0] o a[l]-0b
d0tgtn AND, bmenem max(a[0], a[1]) o0l a]0] o a[1]-0b dohgho OR. dgbademm sdmboblbos
390930 godmdabgogoo:

. append move (1, 0)
.append right(1,1,1)
. append and(2,0,1)

. append or (3,0,1)

. append_ left(3,3,1)

o O b WDN -

. append or (0, 2, 3)

33 0bLHEYI309d0L gbergemgonl dggaow c[0] = [0][0] otnb min(a[0], a[1]), @ c[1] = r[0][1]
3ol max(a[0], a[1]), dmdgemog sbmbiHntgol dgbaded dmboggdgol.

dgdmycggon

« m =100

« b=2000

e« 0<s<1

. 2<n <100

. 1<k<10

. ¢ <4000

« 0 <ali] <2%—1 (gmzamo (0 < i < n — 1)-0g30b)

9390dm30bgd0
1. (10 Jygeme) s =0, n =2,k < 2,q = 1000
2. (M dgme) s=0,n=2,k<2,q=20
3. (12 Jgeme) s = 0,9 = 4000
4. (25 gygeme) s = 0,9 = 150
5. (13 Jgmo) s = 1,n < 10,9 = 4000
6. (29 gymo) s = 1,9 = 4000

bobodydm ghogbn

bObTHdm FErwghb dgedal dmbogdgdn dgdgan a3mGdsdnom:
e bGodmbo 1: snkq

000l dmdyzqds MrmsE MomEgbmanl bhkndmbgdn, GMdgmmogeb mommgyma dmbgbl gbm HgbEb.
0000mg1e0 Hgbho dmgdyeos dgdgan s3mmddbhom:

« al[0] a[l] ... a[n —1]
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000 00B9ML HabL, Mmdgmal dgbagebo dmbsEgdgdn dgpagds n Mogbzabasd al0], all], ..., a[n — 1].
9390 (H9bhob 9mbgcmol dmbogsb gbhmo btagmbo, Gmdgemog dgnEgeslb dbmemeo Mogbab —1.

bobadydm gtwgto 296 0dobgdl construct instructions (s, n, k, q)-b. 0y gl godmdobgoo
063930L dotrmovdo dmgdyem mdgenndg dgdmyzal, bobndydm vyl godmadal dggomas,
mammE gb dmbytngmns "0ddggdgbdhonol ghaggdn-b bgdinodn o dbEYmgoL dydomods.
Boboomdroga dgdmbgggzado, Lobndydm gbwvghn bgel construct instructions(s, n, k, q)-b
dog6 odo(hgdnem d6dobgogdl mobdndwgzthmdnm. store 0bbitndznobmazal, v 0bghgds 0

0boggboab b — 1 nbggdgLodcog.

39093 Lobndydm oo 0obdndgztrmdnm sbtegdl HgLhgdl. mnmmggemo habihobozgal ol
133900 03901t 3Mmamadol dgbodsdal hgbddy.

gmggmo print(t) m3ghogoobmgob, godzem d[0],d[1], ..., d[n — 1] stab Mogbggdal dodpgztrmdo,
Lo Ymggemo i-030b (0 < 7 < n — 1) d[i] obob Mogbgnmn 3bndzbgemmds dodgdal ¢ - & ..

(i+1) - k — 1 30d0g36m00bd Mgaabh®do ¢ (m396oE00b dgbtagngdalsb). 3Mowgtn 0gdwogh
d0dgog3mdol 8930930 BmGMAdHom: register t:  d[0] d[1] ... d[n — 1].

939%™ 0bLhMgi00L dgbérnemgonl dgdga Lobndydm vyt dgd3L 3maMadnl godmbocob
dmboggdgol.

0y s = 0, bdbodydm ghdyMl godmad3l dmbsgdgdn dgdrgan B3mGAsH0:
. c[0].

0 s = 1, bdbadydm ghaEgMlb godmag3l dmbsgdgdn dgdrgan o3mGdsHNo:
e [0] [1] ... ¢[n—1].

4390 (hgbhob dgbbyemgdol dgdoga bbndydm gkvghn 694a3lb number of instructions: X,
Lo X ™g396L drmatadadn nbbhdydi0900L MaMEgbmAv.
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