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Mongolian (MNG)

but LUnmxkyynantunH Pernctp

Kpuctodep nHxkeHep XyH 6a KOMMbIOTEPUIH LUMHS NPOLLECCOp A33p axunnax baiiraa.

Yr npoueccop Hb M TOOHbI b BUTWIH caHax oiiH yyp pyy (3Ha m = 100 6a b = 2000) xaHpax
Yagax 6a TaAraapunr perucTpyya rax HapnaH 0 - 3ac m — 1 xypTnax TooHyyaaap ayraapnana. bug
peructpyyamir r[0],7[1], ..., r[m — 1] rax TamparmaHa. Peructp 6yp Hb 0-33c (xamruiiH GapyyH
TanbiH 6UT) b — 1 (XaMruiiH 3yyH TanbiH 6MT) XypTNax TooOHyyaaap AyraapnaracaH b 6uTuUiiH MaccuB
om. ¢ (0 <i<m—1)6a j (0 <j<b-—1)yrra6ypuiH xyeba 6ua i-p PErUCTPUIH j-p BUTHIAT
r[i][j] rax TamparnaHa.

Awvap Har dg, d1,...,d;—1 (aypbiH [ ypTTan) GutyyauiiH AapaannbiH XyBba 6yXan yTra Hb
20.dyg+2'-di + ...+ 21 . d;_; Gaitha. Bua perncTpT xaarancaH 6yxan TOOH yTra 4 rax
TYYHWUIA OMTYYOuUH gapaannbiH Oyxan ytra bytoy eepeep xanban

20 . r[i][0] + 21 - r[i][1] + ... + 2°7L - 2[i][b — 1] yTreir xanHa.

¥Yr npoueccop Hb PerncTpyyammnHxas omuTtuiir eepunex 9 TepnuiiH komaHaTau. KomaHa 6yp Har acBan
X3 X343H PErncTp 433P aXUnnaH, Yp OYHrad perucTpyyAMMH Har pyy O1uaar. T-uiH yTrbir @epyneH y
-UAHXTAN agunxaH 6onrox yunanunr buag x 1= y rax TaMaarnax 6onHo. KomaHg 6ypunH xmmx
YANAAUAT 400pP Y3YYSI9B.

« move(t,y): Yy peructp Aax BUTYyaninH maceuebir ¢ pernctp pyy xyynax. j (0 < j <b—1)
yTra 6ypuiit xyBba 7 [t][7] := r[y][j] yTra onronTbir xuitx.

« store(t,v): t perncTpT V-UiH YTTbIr ONroX. QHA v Hb b BUTUIMH MaccwB GaitHa. j
(0 < j < b—1) ytra 6ypuitt xyBba [t][j] := v[j] yTra onronTeir xuiiHa.

e and(t,z,y): x 6a y peructpyya A39p GUTUIAH-AND yIANAAMAT XWX, YP AYHT Hb ¢ perucTpT
xapranax. j (0 < j < b— 1) ytra 6ypuii xyBba, xapae r[z][j] 6a r[y][j] Hb xoéynaa 1
Gon r[t|[j] := 1 yTra onronTbir, acpar Toxvongona r[t|[j] := 0 yTra onronTbir XuiHa.

. or(t, x, y): x 6a y perucTpyya 4a3p 6utunH-OR ynanunr Xumx, yp QyHr He ¢ perncTpt
xagranax. j (0 < j < b— 1) ytra 6ypuitH xyBba, xapaB r[z|[j]| 6a r[y|[j] perucTpyyamiiH
Aop Xxask Har He 1 GaiiBan 7[t][j] := 1 ytra onronTsir, acpar Toxvongona r[t][j] := 0 yrra
ONronThIr XUIH3.

. a:or(t, z, y): T 6a y perucTpyya 43sp 6utnnH-XOR yinanunr Xumx, yp OyHr Hb ¢ perncTpt
xagranax. j (0 < j < b— 1) ytra 6ypuitH xyBba, xapaB r[z|[j]| 6a r[y|[j] perucTpyyawiin ar
Har Hb 1 GaiiBan 7[t][j] := 1 ytra onronTsir, acpar Toxvongona r[t][j] := 0 ytra onronTsir
XUIAHI.

« not(t,z): x peructp 43sp GUTUIAH-NOT YIANANWIAT XUIK YP AYHT Hb ¢ PErMCTPT xagranax. j
(0 < j < b—1) ytra 6ypuiit xyeba r[t][j] := 1 — r[z][j] yTra onronTsir XuiHa.
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o left(t,z,p): x perncTpuitH Byx GUTWIAT 3yyH TUIAL P BUTIIP LWINIDKYYIDK, YP AYHT ¢ perucTpt
xagranax. T perucTpuiH OUTYYAWIAN 3yyH TUAL p BUTISP WNIMKYYICHUIA VP AYH Hb b BUTUIAH v
maccus GaitHa. j (0 < j < b — 1) yTra 6ypuiit XyBba XapaB j > p 6on v[j| = r[z|[j — p]
acpar Toxuongong v[j] = 0 6anra. j (0 < j < b— 1) ytra 6ypuitn xysba 7[t][j] := v[4]
yTra onronTbIr XMnX.

o 1ight(t,z,p): T perncTpuith Gyx GUTHIAr GapyyH TUALW p BUTIIP LUMIKYYIDK, YP AYHT ¢
PErncTpT Xxadaranax. T PervcTpuind BUTyyauinr 6apyyH TMALW p BUTI3P LLUIDKYYICHWA VP AVH Hb
b 6utuitt v maccms GanHa. j (0 < j < b — 1) yTra Gypwit xyBba xapas j < b— 1 — p 6on
v[j] = r[z][j + p] acpar Toxvongona v[j] = 0 Ganra. j (0 < j < b— 1) yrra 6ypuitH
xyBba 7[t][j] := v[j] yTra onronTbir xuix.

e add(t,z,y): x 6onoH y perncTpt Gairaa Gyxan yTryyapir HOMX, yp AyHr ¢ perncTpt
xagranax. Hamax ynnanuinr 20 moaynuap xuiiHa. X Hb T perucTpT xagranargcaH 6yxan TOOH
ytra, Y Hb y pernctpT xagranargcaH 6yxan TooH ytra 6anr. 1" Hb YANANWIAT ryAU3TracHMUIA
Aapaa t perucTpT xagranargax ytra 6anr. Xapse X +Y < 2° Gon t-ruitH ouTyyaag
T = X + Y 6aitxaap yTra onroHo. cpar Toxvongons t-witH eutyyauinr T = X +Y — 2°
Ganxaap yTra ofnroHo.

Kpuctodep TaHbIr LUMHS NPOLIECCOoPbLIT allmurnaH Xoép TepnuinH 6oanorbir 6o40xkIr xycd 6avraa.
BoanorbiH Tepnuiir s Gyxan Tooroop UNIPXUNNHI. X0EP TOPNUNH 6OASOrbIH anb anuHg Hb Ta 433pX
KomaHayyaaac 6ypacsH gapaannaap UnapxXunnargax nporpambir 30XMOHO.

Mporpambit oponT Tyc 6yp Hb k GutuitHx 6anx a[0], a[l],...,a[n — 1] racaH n wWm1pxar TooHooC
TOrToHO. Oepeep xanban ali| < 2k (0 <1 < n — 1) 6arHa. Mporpamblr GUENYYNIXMINH 6MHE
OpONTbIH TOOHYYABIr AapaancaH bangnaap 0-p perncTpT xagrancaH 6anHa. 3H3 yeq ¢

(0 <i <n—1) yrra6ypuiti xysba 7[0][¢ - k], r[0][¢ - k + 1],...,r[0][(¢ + 1) - kK — 1] racaH
napaancaH k TooHbl 6UTa3p yycax Gyxan Too Hb a[i]-Tan TaHuyy GanHa. MeH n - k < b 6aiHa. 0-p
perucTp Oax 6ycag 6yx 6utyya (eepeep xanban n - k - raac b — 1 xypTnax MHAEKCTa GuTyya)
6onoH bycan 6yx permcTpuinH 6yx GUTUINH aHxHbI yTra Hb (0 GanHa.

MporpambIr aXunnyynHa ragar He KOMaHayyabir fapaannaap Hb OMenyynaxuir xanHa. CyynuinH
KoMaHAbIr 6uenyyncHuin gapaa 0-p perMcTpuinH GUTYYOUNH SLCUIAH yTra A33p YHASCMN3H NporpambiH
rapanTbir ToouoonHo. Tyxann6an, rapant Hb ¢[0], c[1],...,c[n — 1] racaH n TooHbI Gyxan TOOHyyA
6a aHa i (0 < i < n — 1) yTra GypwiiH xyBba c[i] Hb 0-p perucTpuitH i - k - p 6utaac

(i + 1) - k — 1-p 6ut xypTnax aapaannaap yycax 6yxan TooH yTra GaiiHa. Mporpam axunnax
Ayyccadbl aapaa 0-p pervcTpuiiH ynacaH utyya (aop xasx n - k uHaekcTan) 6onoH 6ycan 6yx
perncTpumnH 6yx 6utyya aypbiH ytratam 6amx 60mnHo.

« Oxuuit (s = 0) Gognoro Hb oponTbiH a[0],a[l], ..., a[n — 1] 6Gyxan TooHyyn goTpooc
XaMruiH Garbir Hb orox Tyxait oM. Toapyyn6an, c[0] b a[0], a[l], ..., a[n — 1] ToOHyyAbIH
xamruitH 6ara Hb BaiHa. c[1], ¢[2], ..., c¢[n — 1] TooHyya Hb AypbiH yTratain Gamk 60mHO.

« Xoép paxb (s = 1) Goasnoro Hb oponTbiH a[0], a[l], ..., a[n — 1] Gyxan TooHyyabIr yn
ecexeep apambanax Tyxan oM. Tyxannban, 6yx ¢ (0 < ¢ < n — 1) yTryyabiH xyBba c[i] Hb
al0], a[1],...,a[n — 1] TooHyyAbIH AOTOP XamruitH Garaapaa 1 + i-pT opox Too GaiiHa
(eepeep xan6an c[0] Hb oponTbiH Gyxan TOOHYyAbIH XamruiiH 6ara Hb GaiHa).
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Oaraap 6oanoryyabir 6000x, 4334 Tan Hb g KOMaHgaac Tortox nporpamyyabir Kpuctodept 30xmox
erHe vy.

X3 PIrKYYI1aTN WNH M3433J13J1
Ta papaax yHKUUIAT X3P3INKYYITHI:

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

§: 60anorbIH Tepern.

e 7 OpPONTbiH BYX3N TOOHYYAbIH TOO.

k: oponTbiH Gyxan Too GypuitH BUTUIAH TOO.

q: KOMaHOyYyAblH 36BLU6SPeraex XaMruiH ux Too.

Yr cbyHKU Hb Ar HAr yaaa ayygargax 6a waapanaratan gaanraspbir ryMusTrax KomaHayyabiH
Japaannbir 30XMOHO.

KomaHayyablH fapaannbir 30XMOXbIH TYNA, YT pyHKL Hb 400PX DYHKLYYAI3C HAM 3CBAS X34 X3AUWT Hb
AyynHa:

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)

« OyHky Gyp xapransaH move(t,y) store(t,v), and(t,z,y), or(t, z,y), zor(t,z,y),
not(t, z), left(t,z,p), right(t,z,p) acan add(t,z,y) KOMaHabIr NPOrpam pyy HIMH3.

« Byx 3eB kOMaHayyAbiH XyBba t, T, Y YTryya Hb aop xasx 0, 1eaa tan Hb m — 1 GaiiHa.

 Byx 36B KOMaHAyyabiH XyBbA t, X, Y YTIyy[d XOC XOCOOPOO Anraatain 6anx anéaryin.

« left 6a right xomanayyablH xyBbZ D Hb fop xasbk 0, 4334 Tan Hb b GanHa.

« store KOMaHAbIH XyBb[ U-UIH ypT Hb b BaiiHa.

Ta eepuiiH 6040NTOO TECTNAXUNH TYNA Aapaax QyHKUMIT gyyaax 60mHo:
void append print (int t)

o TaHbl 6ogonThIr Wanrax yea yr PyHKUUNH oyyaanTbIr Xaparcaxrymn.

o XKuwaa wanrary 4aap 3H3 pyHKL, nporpam pyy print(t) YUNASUAT HOMHS.

* Kuwaas wanrary nporpambir Guenyynax yeass print(t) yingantan ganpangsan t pervctpuiiH
AXHUIA 1 - k BUTYYO33p YYCraraax 7 TOOHbl k GUTUIAH ByXan TOOHYYAbIr XaBnaHa ("KuLwaa
Wwanrary" Xacraac A3NrapaHIymr y3).

Registers (3 of 6)



e tHb 0 <t < m — 1 Hexunuur xaHraxa.
o ¥Yr dyHKUMIH anb 4 AyyAanT Hb 30XMOX By KOMaHAyyAblH TOOT HAMIArAYYNAXryin.

CyynuinH KoMaHabIr HOMCHUNX33 Japaa construct instructions YHKL TercHe. YyHU aapaa
MporpambIr TofOPXOii TOOHbI TECTa3p Lwanrax 6a Tect 6yp Hb a[0], a[l],...,a[n — 1] racaH n
TOOHbI k BUTUIAH BYX3n TOOHOOC TOITOX OPONTTON GaiiHa. TaHbl NporpamblH rapanT

cl0],c[1], ..., c[n — 1] Hb papaax HexuyyaWir xaHrax Garsan TaHbl GOAONT yr TECTUIAT AaBHa:

« Xapas s = 0 6on ¢[0] Hb a[0], a[l],...,a[n — 1] TooHyyAbIH XamMruitH Gara Hb GaiiHa.
« XapaB s =160n i (0 <i<mn—1)6ypuiH xysba c[i| Hb a[0],a[l],...,a[n — 1]
TOOHYYAbIH [OTOP XaMrMiiH 6araapaa 1 + 2-pT opox Too 6anHa.

TaHbl 6040NTHIM WANrax yea Ao0opX angaaHbl M3A3annyya rapy 60mnHo:

e Invalid index: OYHKUYYObIH anb HArMUr gyynaxgaa t, x 5CBan y napameTp 033p
perncTpumnH Bypyy (Maragryn ceper) MHOEKCUIT 3aaX ©rceH.

+ Value to store is not b bits long: append store - [ 6[COH V-WiiH YPT Hb b-Tal
T3HUYY 6wl 6anx.

e Invalid shift value: append left 3cBan append right-gerceH p ytraHb 0 - 3ac b
XYPTNax 3aBcapT Ganxryn banx.

e Too many instructions: TaHbl YHKL g - 93C ONIOH KOMaHA HOIM3XUAT OPONACOH.

Knwaa

Kuwas 1

s=0,n=2, k=1, g =1000 rox y3be. OponToH A3ap a[0] 6a a[l] racaH xo&p Gyxan T00
Gaitraa 6a xoéynaa k = 1 6uTuitH Too GaitHa. Mporpamsir GuenyynaxuitH emHe 7[0][0] = a[0] 6a
r[0][1] = a[1] GanHa. Mpoueccop paxb Gycag 6yx 6utyya 0 yrratait 6aHa. Mporpam aaxb Gyx
KomaHabIr ryinuatracHun gapaa c[0] = r[0][0] = min(a[0], a[1]) 6yoy a[0] 6a a[l]-niH xamruiix
bara yTtraran 60ncoH 6anx EcTomn.

MporpamblH OpONT Hb 36BX6H A6PBEH GONOMXKTOMN:

« Toxvonpon 1: a[0] =0,a[l] =0
« Toxvongon 2: al0] =0,all] =1
« Toxwongon 3: a[0] =1,a[l] =0
« Toxvonpon 4: al0] =1,a[l] =1

Byx aepeeH ToxvonanbiH Xysba min(a[0], a[1]) b a[0] 6a a[1] Asap GuTHItH-AND yiingan
XUACHWIA YP OYHT3M TaHUYY GanvHa ragrunr xapx 6onHo. Uiima nporpambir 30XMOH H3r O0NOMXUT
LWMnaan He oopx Ayyoantyyn 6amk 6onHo:

1. append move (1, 0), r[0]-3ac r[1] pyy xyynax koMaHzabIr HIMH3.

2. append_right (1, 1, 1), r[1] aax 6yx 6utwiir aBy, Taaraapuiir 6apyyH tniiw 1 6utasp
Wwnrkyynaag Byuaax r[1]-1 xagranax kKomaHabIr HIMH3. Byxan Too 6yp 1 BGUTUIAH ypTTai Tyn
nHracHaap 7[1][0] Hb a[1]-Tal TaHUyy GonHo.
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3. append_and (0, 0, 1), r[0] 6a r[1] peructpyya A3ap GUTMIH-AND yIANAIWUIAT XUIAXK, YP OYHT

Hb 7[0] pyy xaaranax koMaHabIr HOMH3. JH3 KoMaHabIr GuenyyncHuii aapaa r[0][0] - wiH yTra
Hb 7[0][0] 6a 7[1][0] yTryyn Aaap GuTMItH-AND yinngan XMRCHWUi Yp AYHTN TaHLYY 6onox
Berees aH3 Hb GuaHNit xycca a[0] 6a all] yTryyn nssp xuncaH 6uTHitH-AND yinanuiiH yp

OYHTan agun 6orHo.

Kuwaas 2

s=1, n=2, k=1, g = 1000 rax y3be. OMHOX XULL33HUI agunaap nporpama 3eBxeH 4epBeH
GonomxuT oponT GaiiHa. Byx AepeeH ToxvonanbiH Xyssa min(a[0], a[1]) He a[0] 6a a[1] Aasp
EUTUItH-AND xwuiicaHTai, max(a[0], a[l]) Hb a[0] 6a a[l] Aa3ap GUTUIIH-OR XMIACIHTIN TIHLYY

BanHa. Har 6onoMxXuT WKnaan Hb gapaax ayyoantyyabir Xvix asgan 6anHa:

. 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 WN =

. append or (0, 2, 3)

Saraap komaHayyasir Guenyynchuii aapaa c[0] = 7[0][0] Hb min(a[0], a[1]) yTroir, ¢[1] = r[0][1]

Hb max(al0], a[1]) yTreir aryymk Gaiix 6a witm Gaiignaap oponTbir 3paMEINHA.

Xazraapnant

« m =100

« b=2000

e 0<s<1

e 2<n<100

« 1<k<10

. ¢ <4000

e 0<ali] <2¥—1®yx 0 <i<n—1yTryyabiH xysbn)

[30 6oanoro

10 0Ho0) s =0,n =2,k < 2,9 = 1000
11 0Ho0) s =0,n =2,k < 2,q =20
12 oHoo) s = 0,q = 4000
25 0Hoo) s = 0,q = 150
13 0Ho0) s =1,n < 10,9 = 4000

)

(
(
(
(
(
(29 oHOO) s = 1,9 = 4000

1.
2.
3.
4.
5.
6.

Xuwoaa wanrary

XKuwwias wanrary He OPoNThIr Aapaax xanoapasp YHLIMHA:
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e Mep 1:snkq

YyHuiA gapaa Tyc Oyp Hb HAr TECTUNT MM3PXUNNSX TOQOPXOM TOOHBI Mep BavipnaHa. TecT 6yp 4oopx
Xxanb6apTan GarHa:

« al0] a[l] ... a[n —1]

OHa Hb a[0], a[l],...,a[n — 1] racaH m Byxan TOOHOOC TOITOX OPONTTON TECTUIT UITAPXUIAMHA.
TecTyyaunH Tercreng 3eexeH —1 Toor aryyrnax mMep GaiiHa.

AKnwaa wanrary Hb 3xXna3, construct_instructions (s, n, k, qg)-rayygHa. XspsB yr oyyoant
Hb 6oanorbiH eryynbapT AypAacaH 3apum Xs3raapnanTtyyabir 30p4YBen XULLS3 Wwarnrary Hb
"X3panKyynanTuiH Maaaanan” XacrmnH Tercreng 6arraa angaaHbl MaA33MyyAUIAH XXarcaanrtaac anb
H3r angaar Hb X3Bnas4 rapHa. Ocpar TOXMONZOoNA XNLWLS3 LWanrard Hb 9xr13ag

construct instructions(s, n, k, g)-WAHH3MC3H KOMaHz Bypuir Aapaannaap Hb X3BIaH3.
store komaHabiH XyBba, v-I 0-p uHAEKC33aC b — 1-p MHAOEKC XYPTAN X3BMAHI.

[apaa Hb wanrary TecTyyamir gapaannaap Hb 6onoscpyynHa. Tect 6ypuiiH XyBbA LWanrard Hb
30XMOCOH MpOrpambIr yr TECTUNH OPONT 433P aXWUNnyyrnHa.

print(t) yangan 6ypuitt xysbg d[0],d[1],...,d[n — 1] b i (0 < i < n — 1) yrra GypuiiH XyBbg
d[i] Hb t perucTpuitH (yinanwir ryiuatrax yea) @ - k -aac (i + 1) - k — 1 xypTnax gyraaprai
ouTYyyaMrH gapaannaap yycax 6yxan Too 6anx 6yxan TooH gapaanan Gawr. Lanrard He yr gapaannbir
napaax xanbapaap xaBnaHa: register t: d[0] d[1] ... d[n —1].

Byx KomaHabIr GuenyyncHui gapaa XuLwaa Lwarnrardy Hb NPorpamMblH rapanTbIr X3BMA3H3.

Xapae s = 0 6on TecT OYpPUNH XyBbA XMLUIS LANrardniiH rapanT Hb A00pX Xan6apTan baiHa:
« 0]

XapaB s = 1 6on TecT BypuIAH XyBb XML LanrarduiiH rapanT Hb JOOPX X3n063pTan banHa:
o ¢c[0]c[l] ... c[n—1].

Byx Tectuiir GuenyyncHuin Aapaa wanrard xomasmeH ToorT X3BMaH3: X . HA X Hb TaHbl nporpamp
Oanraa komaHgbiH TOO M.
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