XXXII PENYBTMKAHCKA CTYOEHTCKA OTMMNUALA MO NPOTrPAMUPAHE
AYEl, bnaroesrpaga, 09.05.2020

3apaya A. MOAYJIHO COPTUPAHE

Jlanena e penuua aj, a,...,ay 0T N IeTU TOJ0XKHUTEIHNA YKcIa U ISUI0 TIOJOKHUTEIHO Yuciao m > 1,
Hanummere nporpama, KoSTO /1a COPTUpA peauiiaTa B HapacTBaIll peJ] CIPSMO OCTaThKa MOJIYYCH MPH
JIeTICHe Ha €JEMEHTUTE Ha M. AKO JBE YHWClia UMAT €IHAKBbB OCTAaThK, TOTaBa IO-MAJIKOTO YHCIIO
TpsiOBa J1a ObJIe MBPBO.

Bxoa: Ha mepBust pen Ha cTaHaapTHUS BXOA Iie ObJe 3a1a7eH OposiT Ha TECTOBETE. 3a BCEKH TECTOB
MpUMep CTAaHIAPTHUAT BXOJ ChAbpxka JBa pera. Ha mbpBust pen ca yucnata m u N, a Ha BTOpUs —
peauiara oT eI NOJIOKUTEITHU YMCiia, Pa3/IesIeHH C MHTEPBAJ.

H3xon: 3a Bcekn TECTOB MPUMEpP Ha €JIMH Pejl Ha CTaHJAapTHHS M3XOJl IIporpamara TpsioBa Ja U3Bele
€JIEMEHTUTE Ha COpTHpaHaTa peaulia, pas3AeieHH ¢ Mo eAuH uHTepBaid. Ciea NMOocIeaHOTO U3BEAEHO
YHCIIO HE TPsIOBa 1a ©Ma UHTEPBAL.

Orpannvenusi: N < 1000000, Bcuyky ocTaHaJIM YuCia ca OT THI int.

IHPUMEP

Bxogx H3xon

2 12 2 o 10 3
4 5 314 10 5 11
10 3 2 6 12
3 6

34510 11 1

Given a sequence aj, ay,...,ay Of N positive integers and a positive integer m > 1. Write a program that
sorts the sequence in ascending order by the remainder obtained by dividing the elements by m. If two
numbers have the same remainder, then the smaller number must be the first.

Input: The first line of the standard input will specify the number of tests. For each test case, the
standard input has two lines. On the first line are the numbers m and N, and on the second — the
sequence of positive integers, separated by an interval.

Output: For each test case, the program must output on a row of the standard output the elements of
the sorted sequence, separated by one interval. No interval after the last number.

Constraints: N < 1000000, all other numbers are of type int.
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3agaua B. OTPE3U

Ha meranna nenra ca or6enszanu N mo3uimy, HOMEpUpaHU NOCIEe0BAaTENHO ¢ yncnara ot 1 go N, ot
JsBO HajascHo. M3BecTHH ca pascrosiHuATa Mexay M ot mozunuure. Hanumiere nporpama, KoaTo Ja
HaMCpu pa3CTOAHHUATA MCKIY BCCKH JIBC CbCCIHU MO3UIMN UK Aa YCTAHOBU Y€ TOBA € HCBB3MOXKHO
(T.e. JaHHUTE ca HEIOCTAThYHO WU Ca IPOTUBOPEUUBH).

Bxoa. Ha mbpBus pex Ha cTaHIapTHUS BXOJ 1ie OBl 3a/1a7eH OposAT Ha TeCTOBUTE MpuMepu. Beekn
IIpUMep 3aroyBa Cc pej, Ha Koirto ca 3azaneHu Oposar N Ha mozunuure u Opost M Ha nBoiikute
MIO3ULMH, PA3CTOSIHUATA MEXYy KOUTO ca u3BecTHU. Ciensat M pena ¢ 1o Tpu uucia — IbpBUTE ABE
ca HoMmeparta B u E Ha 1Be no3uuuu, a TpeToTo — pa3cTOSHUETO R MeX 1y Te3u MO3ULUH.

H3xon. Ako naHHMTE B HSKOM TECT NO3BOJSBAT J1a C€ HaMepAT BCUYKHU PA3CTOSIHUS, TOraBa
nporpamara TpsiOBa Jla U3BeA€ HA IIbPBUS pel HA CTaHIAPTHHS M3XOJ 3a TO3M TECT YHCIOTO 1, a Ha
Bropus (N — 1) npoGHHM uucia — pa3CTOSIHUATA MEXKIY BCSKA IBOWKA CHCEAHU IMO3MIUH, OTISIBO
HAJSICHO, pa3/ieJieHH ¢ TOYHO eAuH uHTepBasl. Ciel MOCIETHOTO pa3CTOSTHUE HE TpsiOBa Ja UMa
uHTepBall. Pa3crosHusiTa TpsiOBa a ce M3BEAAT C TOYHO TPU 3HAKA CIEJ JeCeTHMYHaTa TOouka. AKO
JAHHUTE B TECTOBUS MPUMEpP ca HEAOCTaThYHU WM IMPOTHUBOPEYMBH, TOraBa IMporpamara TpsOBa aa
W3BeEJIe 32 TO3U TECT CaMo PeJl C YUCIIOTO 2.

Orpannuenusi. 2 < N <200, 0 <M <5000, 1 <B<E<XN 0<R< 2 Bewmuku pa3CTOSIHHS ca
JPOOHM HEOTPHUIATEIIHN YHCIIa ¢ HE TTOBeUe OT 3 3HaKa CJIe]] JIeCeTHYHATa TOUKA.

IIpumep

Bxox H3xox

2 1

3 2 1.250 1.750
1 2 1.250 2

313

3 2

1 2 1.000

1 3 0.005

On a metal strip N positions are labeled consecutively from 1 to N, left to right. The distances between
some of the positions are known. Write a program to find the distances between any two adjacent
positions or to find that this is impossible (i.e. the data is insufficient or inconsistent).

Input. The first line of the standard input will contain the number of the test cases. Each test case
begins with the number N of the positions and the number M of the pairs of positions, the distances
between which are known. Each of the following E lines contains three numbers — the first two are the
positions B and E, and the third is the distance R between these positions.

Output. If the data in a test allows all distances to be found, then the program must output on the first
line of the standard output, for this test, the number 1, and on the next — the N — 1 distances between
the consecutive positions from left to right separated by a single interval and without an interval after
the last distance. The distances must be printed with exactly 3 digits after the decimal point. If the data
in the test case is insufficient or contradictory, then the program should only output the number 2 for
this test.
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Constraints. 2 <N <200, 0 < E <5000, 1 <B<E <N, 0<R < 2% All distances are fractional non-
negative integers with no more than 3 digits after the decimal point.
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3agaya C. TPOMYHA CUMETPUYHA

Ha nmaneunara rutanera TpuTHs )KUBESAT CTPAHHU ChIIECTBA. e UMAT IO TPU OYH, TPH YIIIH, TPH KpaKa,
Tpu pbiie. U jorukara uMm e pa3iinyHa — Ha BBIIPOCHU 32 BEPHOCTTA HA CHKICHHE, OCBEeH C /la u He, T¢
94eCTO OTroBapsAT W 3uam nu. 3aToOBa U KOMIIOTPUTE UM HE Ca JBOWYHH, KAKTO MPHU HAC, a TPOUUIHH.
IlenuTe uncia Ha Ta3| IUTAHETA CE MPECTABAT C TPU HMH(PPHU, KOUTO CHOPE] HAIIUTE TPAIUIIMH MOKEM
7la O3HaYMM CbC 3HamuTe —, 0 U +. KoraTto msso 4ucio e 3ammcaHo B TaKaBa, MpOoUdHO-CUMEMPUYHA,
HO3UIIMOHHA OpolfHAa CHCTeMa KaTo apdn.18n.2...818p, TOraBa ako Im¢para a8 € — TA ,,BHACI" B
CTOHHOCTTAa Ha 4MCIOTO —3', ako e + BHacs 3', u BHaca 0, ako nudpara ¢ 0. Hanpumep, TpoudHO
CUMETPUYHOTO YHCIO ++—0—+ € AECETUYHOTO YHCIIO 3+34 3 3'+3°=243+81-27-3+1=
295, a rpK yncioTo —+—0—+ € JeCETUYHOTO YUCIIO 3¥+3* 3 3'+3%= 243+81-27-3+1=-—
191. Muave, nuBMiIM3anusaTa HA Ta3W IUIAHETa € MAJKO IMO-Pa3BUTAa OT HallaTa, KaTo Hai-4ecTo
U3IIOJI3BAHUTE KOMITIOTpU ca 64 TputoBHM (mpumwm, 3a pa3ivka OT OWTa, MUMa TPU Pa3TUIHH
CTOMHOCTH, CHOTBETHHM Ha TpuTe umuppu Ha OpoitHara cucrema). [IpencraBere cu, ye TpsiOBa naa
peanu3upare OOWYAHHUTE AapPUTMETHYHU OIEpalud ChOWpaHEe W H3BAKIAHE B Ta3H CHUCTEMA.
Hanumere mporpama, KOsTO 1O 3a/1aJICHU JIBE YUCIIA T1 M T B TPOMYHO-CHMETPHYHA CHCTEMa HaMupa
TAXHATA Cyma T1 + Tp U Pa3iiuKa T1 — T.

Bxoa. Ha nbpBus pen Ha cTaHAapTHUS BXOJI 1Ie ObJe 3a/1a/ieH OposT T Ha TECTOBUTE MIPUMEPH, KOUTO
nporpamara TpsioBa 1a 006padoTu. 3a BCEKH TECTOB IIPUMED, Ha JIBa OTJIEIHU pea, e ObIaT 3a/1a/IeHu
JIBE TPOUYHU CUMETPHYHH YHCIIA T1 U Tp.

H3xoa. 3a Bceku TECTOB MpuMeEp IMporpamaTa TpsOBa na u3Bene mo jaBa peaa. Ha mbpBus ot TsaX —
cyMmara Tj + Tz, a Ha BTOpUS — pa3jiuka T, — Tp.

Orpannyenus. bposar Ha nudpuTe Ha BCSIKO OT JIBETE YKCiIa HE HaIXBbpIst 63.

INPUMEP

Bxox H3xox

2 ++0--
++-0—-+ +-00000
—+-0—+ ++00-0+00
++0-++-0- ++0-0+0-+
+0-0+

Strange creatures live on the distant planet Thritia. They have three eyes, three ears, three legs, three
hands. And their logic is different — questions about the truth of a judgment, except Yes and No, they
often answer with Who knows. Therefore, their computers are not binary, as in our case, but ternary.
The integers on this planet are represented by three digits, which according to our traditions, can be
denoted by the signs —, 0 and +. When an integer is written in such a ternary symmetric positional
numeric system such as anan1an-p...81d0, then if the digit a; is —, it "imports" into the value of the
number -3, if + then it imports 3', and imports 0 if the digit is 0. For example, the ternary symmetric
number ++—0—+ is the decimal number 3° + 3* — 3% — 3' + 3° =243 + 81 — 27 — 3 + 1 = 295, and the
number —+-0—+ is the decimal number —3°> + 3* — 3 - 3' + 3% = 243 + 81 — 27 - 3 + 1 = —191.
Otherwise, the civilization of this planet is a little more advanced than ours, with the most commonly
used computers being 64-trits (trit, unlike bit, have three different values corresponding to the three
digits of the number system). Imagine having to perform the usual arithmetic operations of addition
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and subtraction in this system. Write a program that, given two numbers t1 and t2 in a ternary-
symmetric system, finds their sum t1 + t2 and difference t1 — 2.

Input. The first line of standard input will contain the number of the test cases that the program must

process. For each test case, two ternary-symmetric numbers t1 and t2 will be given on two separate
rows. The number of digits of each of the two numbers does not exceed 63.

Output. For each test case, the program should output two rows. On the first one — the sum t1 + 12
and on the second one the difference t1 — 12.

Constraints. The numbers have no more than 63 digits.
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3agaua D. BYTUJIKU

B CbJ UMa W JUTpa Boaa. Pasznonarame ¢ N 6YTI/IJ'IKI/I C JaacHu BMCCTHMOCTH. Harmmmrere mporpama,
KOATO HaMHpa KOJKO Hall-MHOTO GYTI/IJIKI/I MOKC Oa HaIlbJIHUM HOOIrope, Taka 4€ CbABT Oa 6’bI[e
H3IpPa3sHCH U30AJIO0.

Bxoa. Ha mbppBus pe Ha cCTaHAApTHHS BXOJ € 3a/1a7ieH OposT Ha TecToBeTe. JJaHHUTE 32 BCEKH TECT ca
3a/1aJIecHH Ha JiBa peaa. Ha mbpBHs OT Te3u penose ca 3amaneHn BMectumoctta W Ha chaa u 6post N
Ha Oyrwikute. Ha ciensamms pen ca 3anucanu N-Te BMECTUMOCTH Ha OYTHIIKUTE B TUTPU. BB3MOKHO
€ JAa uMa OYTUIIKM C €JHAaKBa BMECTUMOCT. BCHUKM 4Ymciia BBB BXOJZla Ca LIETU W TOJIOKUTEITHU U
OTJIEJICHU €HO OT APYrO C UHTEPBAIH.

HM3xoa. 3a Bcekn TECTOB MPUMEp, CIOPEN peaa UM BbB BX0/a, MporpaMaTa TpsOBa J1a U3Bee Ha HOB
pell Ha CTAHASPTHUS U3X0J] ThPCEHUs MakcuMaseH Opoil. Korato He € Bb3MOKHO J1a Ob/1aT HAIIBJIHEHU
OyTHJIKHU CTIOpe]] YCIIOBHETO Ha 3aja4ara, mporpamaTa TpsiOBa aa uzsezae 4uciaoro 0.

Orpannuenusi: 0 <W < 100, 0 < N < 300, BMecTUMOCTTa Ha BCsAKA OT OYTUIIKUTE € mo-Manko ot 300
JTUTpA.

IIPUMEP

Bxox H3xox
2 0

6 3 3

2 5 7

12 5

36536

There are W liters of water in a container. We have N bottles, each with a given capacity. Write a
program that finds how many bottles we can fill completely, so that the container will be completely
emptied.

Input. The first line of the standard input contains the number of test cases. The data for each test are
written on two lines. The first of these lines contains the capacity W of the container and the number N
of the bottles. The next line contains the N capacities of the bottles in liters. There may be bottles of
the same capacity. All numbers in the input are positive integers and are separated each other by
spaces.

Output. For each test case, according to their order in the input, the program must write on a new line
of the standard output the found maximal number of bottles. When it is not possible to fill the bottles
according to the task statement, the program must output the number 0.

Constraints: 0 < W < 100, 0 < N < 300, the capacity of each bottle is less than 300.
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3apaua E. U3OBPAKEHUE

Jlazeno e MHOro3HauHo m3oGpaxenne E: N — 2V, nepunmpano B MuoxectBoro N Ha ecTecTBEHHTE
YHCIIa, ChC CTOMHOCTH — MHOYKECTBA OT €CTECTBEHHM 4mcia. 3a Besako XeN, E(X) e MHOXeCTBOTO OT
MPOCTH YKCIIa, KOUTO Ce MOoTydaBar, KaTo ce go0asu eana mudpa (mo-roisMa ot 0) OTJISIBO HA YUCIOTO
X. Hanpumep, E(0) u E(2) ca npasuu maoxectBa, a E(1) = {11, 31, 41, 61, 71}. Axo X € MHOXXECTBO
oT ectecTBeHH umcia {Xi, X, ..., Xm}, ToraBa Heka ¢ E(X) ga o3maunm muoxectBoto E(X1) U E(X2) U
..U E(Xm) — obeauHenne Ha M-Te MHOKecTBa. Cera MoxeM aa gedurupame EV(X) = E(X), E@(X) =
EEP (X)), a EO(X) = E(E*Y(X)), 3a k = 3, 4, .... Hanmmere nporpama, Kosto 1o 3aaajacHu X u K
Hamupa enementute Ha MHokectBoto EX({X}).

Bxona. Ilporpamara TpsiOBa jga Moke ga O0OpaOOTH HSKOJIKO TECTOBM THpHUMepa. 3a BCEKH TECTOB
pHUMeEp, Ha €MH Pel Ha CTAaHIApTHHUS BXOJI, ca 3aJaJcHH YrciaTa X u K.

M3xon. 3a Bceku TECTOB MPUMEP, HA SIUH Pell HA CTaHAAPTHHUS M3XOJI, IporpaMara TpsOBa Ja U3BejIe
CJIEMEHTHTE Ha ThPCEHOTO MHOXECTBO, HAPEICHH 10 TOJIEMHUHA B HApacTBall pel. AKO MHOXECTBOTO
€ MmpasHo, mporpamara Tpsosa na usseze 0.

Orpanuyenns. 2 < x <1000, 2< k<12

IIPUMEP

Bxox H3xox

13 2 1613 2113 3313 3613 5113 6113 9613
22 10 0

A multivalued function E: N — 2V is given, defined in the set N of the natural numbers, with values —
sets of natural numbers. For each xeN, E(x) is the set of prime numbers obtained by adding one digit
(greater than 0) to the left of the number x. For example, E(0) and E(2) are empty sets, and E(1) = {11,
31,41, 61, 71}. If X is a set of natural numbers {xi, Xo,..., Xn}, then E(X) denote the union of the m sets
E(xl& U E(X2) U ... U E(Xn). Now we can define EY(X) = E(X), E?(X) = E(EM(X)), and EX(X) =
ES(I)E (X)), for k = 3, 4, ... Write a program that, by given x and k, finds the elements of the set
EP{xD).

Input. The program must be able to handle several test cases. For each test case, the numbers x and k
are assigned to one line of the standard input.

Output. For each test case the program must display , on a separate line of the standard output, the
elements of the searched set, ordered in ascending order. If the set is empty, the program should output
0.

Constraints. 2 <x<1000,2<k<12
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3agaya F. DEPUBOTHU JIMHUN

ApxunenarsT OCTpOBIaHIUS C€ CHCTOM OT HAKOJIKO OCTpoBa. Bceku oCcTpoB € CBBp3aH ¢ MOHE €1Ha
(bepnboTHA JTUHUS C HAKOW OT JPYrHTE OCTPOBH, KaTO BCHYKHM (epHOOTHH JIMHHM Ca JBYIIOCOYHH.
Mexay HSKOM JBa OCTpOBa MOXKE Ja MMa M moBeye OT eaHa (epuboTHa nuHUSA. AMOUIMO3EH
Biazeres1 Ha OCTPOBIAHAMS PEIINII a OTBOPH OIIE HAKOJIKO (peprOOTHM JIMHY TakKa, 4e Aa MOXKeE Ja ce
CTUTHE OT BCEKH OCTPOB JI0 BCEKHU APYT OCTPOB — ¢ eauH (epuboT mim ¢ HAKOIKO ¢epudora, T.e. ¢
npekauyBaHus OT eauH (HepudoT Ha Ipyr B 0010 3a ABETE JIMHUM NpucTaHuine. Hamumere nporpama,
KOSITO J]a HAMEPH MHUHUMAJHHAT OpOil HOBU JIMNHKUHU, KOUTO TPAOBA Ja ObJaT OTKPUTH.

Bxon. Ilporpamara TpsiOBa na Moxke na oOpabOTH 1O HSAKOJIKO TECTOBH Hpumepa. Bceku TecToB
IpUMEp 3aroyuBa ¢ pell Ha CTaHAAapPTHHUS BXOJ, Ha KOiTO e 3amazeH Oposar N Ha gepuboTHUTE JITMHMU.
Cnensar N pena, Ha BCEKHM OT KOMTO Ca 3a/1aJIcHH, Pa3[elieHH C WHTEpBaJ, JABaTa OCTPOBA, KOHMTO
CbOTBETHATa JIMHUS CBBbp3Ba. OCTpOBHUTE ca O3HAYCHHM C TPHUOYKBEHH HHM30BE OT MAJIKH JIATHHCKU
OyKkBH, B KOUTO OyKBaTra Z HE Ce M3IMO0J3Ba. Pa3muuHHTE OCTPOBU Ca O3HAUCHM C Pa3IMYHH HU3OBE.
Kpasr Ha rectoBute npumepu e o3HaueH c 0.

M3xox. 3a BCEKU TECTOB MPUMEp, HA peJl Ha CTAaHAAPTHUS BXOJ, IIporpaMara TpsiOBa J1a u3Bene Opos
Ha HOBHUTE (PepuOOTHU JIMHUU, KOUTO TpsiOBa Ja ce OTKPHSAT, 3a Jla C€ M3IIBJIHU JKEJIAaHHWETO Ha
BJIA/ICTEIS.

Orpannuenus. 1 <N < 100000.
MNPUMEP

Bxon N3xon
2 1
gen fen
Jar far
0

Archipelago Island consists of several islands. Each island is connected with at least one ferry line to
one of the other islands, all ferry lines being bidirectional. There may be more than one ferry line
between some two islands. The aspiring ruler of the Island has decided to open a few more ferry lines
so that he can reach from any island to any other island, with one ferry or with several ferries, i.e. with
transfers from one ferry to another at a port common to both lines. Write a program to find the
minimum number of new lines to be opened.

Input. The program must be able to handle several test cases. Each test case begins with the line of the
standard input that contains the number N of the ferry lines. On each of the following N lines is
assigned, separated by an interval, a pair of two islands that the corresponding line connects. The
islands are indicated by three-letter strings of small Latin letters, in which the letter z is not used.
Different islands are marked with different strings. The end of the test examples is denoted by 0.

Output. For each test case, in the order of the standard input, the program must output the number of
new ferry lines that need to be opened in order to fulfill the ruler's wish.

Constraints. 1 < N <100000.
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3agaua G. IbTUIIA

Pa3rne>1<naMe TOYKH C HCIOYUCIICHHU KOOPpANHATH (X,y) B paBHUHATA. Hsxown ot Toukute ca CBBpP3aHHu C
XOPU3OHTAJIHA WJIM BCPTHUKAJIHA OTCCUKa AO HAKOU OT YCTUPUTC UM HaKi-OJIM3KU TOYKH HU3MCKIY
AaJCHUTE, HaMHpalld C€ OTrope, OTA0JaY, OTIABO HIIM OTIASACHO. H’bT, CBBbp3Balll ABC TOYKHW HapudamMe
MMOCJICAOBATCIIHOCT OT OIMMCAHUTC OTCCUKHU, YPC3 KOUTO OT €JHATA TOYKA MOKEC a OTUACM OO0 Apyrara.
,HBa IIbTA Ca pa3IM4YHU, aKO CbOTBECTHUTE UM IIOCICAOBATCIHOCTH OT OTCCUYKH Ca pPa3IM4YHU. B CAUH
II'bT MOXKC J1a MMa NOBTOPCHUA HAa CAHU U CHIIHU OTCCUKHU. I[’bJI)KI/IHa Ha IIbTA € 6pOSIT Ha OTCCUYKUTC B
IMOCJICA0OBATCIIHOCTTA, OIIPCACIIAIIA ITbTA. Hanumere [Iporpama, KosaTO HaMUpa KOJIKO Pa3jIMdHU IIbTA
C JaZiCHa OBbJDKHMHA CBBbP3BAT ABC JAACHHU TOYKH.

Bxoa. Ha mepBust pen Ha cTaHnapTHUS BXOJ € 3a/1aJieH OpoAT Ha TecToBeTe. J[aHHHUTE 3a BCEKH TECT
3amoyYBar ¢ pejl, Chabpikaill opos K Ha orceukute. CrenBaT K pesia, BCeKH OMUCBAIIL €[HA OTCEUKA: JIBE
JNBOMKM KOOpAMHATH, 3a/aBallld JBET€ KpalHM To4yka Ha otrceukara. CiienBa pei, ChIbpKall
nbikuHata L Ha Thpcenute mbTHINAa U Opos Q Ha BBIpocUTe KbM Iporpamara. Beceku BbIpoc €
3amucaH Ha OTHEJIEH pel U Ce ChCTOM OT KOOpAMHATUTE Ha JABE TOukd. Yucnara BBB BXoja ca
pasneneHd ¢ uHTepBaiu. /laieHuTe OTCEUKH ca pa3nuvHU. PaznuuHu ca W JABETE€ KpalHM TOYKU Ha
BCSIKa OTCEUKa.

H3xon. [Iporpamara TpsiOBa 1a M3Be/Ie 3a BCCKH TECT HA OTICIICH PeJl Ha CTaHAaPTHUS U3XO]l IO STHO
LSJI0 HEOTPHUIATEITHO YMCIIO, ChOTBETCTBAIO Ha ThpceHust Opoil (mpecmerHar o moayn 100000007)
IBTHUIIA C IBDKUHA L 110 pena Ha BhIIPOCHUTE.

Orpanuvenns. 1 < k <190; 0 <L <100; 0 < Q <7. KoopauHaTuTe Ha TOYKHTE BHB BXOJIa Ca ICIIN
MIOJIOYKUTEITHH YKCIIa, TO-MaJIKH OT 15.

IIpumep:

Bxopx H3xon IlosicHeHue

2 3 durypata WIIOCTpHUpa IbPBUS TECT BbB BX0Ja. Mex 1y
7 8 toukute (1,3) u (3,3) uma Tpu pa3IuyHU IBTS C
1 323 0 IbIKUHA 4 U Te ca:

2 333 3

3343 (1,3)-(2,3)-(1,3)-(2,3)-(3,3);
1222 (1,3)-(2,3)-(3,3)-(2,3)-(3,3);
2221 (1,3)-(2,3)-(3,3)-(4,3)-(3,3).
2 1 11

1112

4 2

1 333

2 2 11 3 o O O @
3

1112 2

1 213

1314 ;

5 2

1113

1 114 o 1 2 3 4

We consider set of points with integer coordinates (x,y) in the plane. Some of the points are connected
by a horizontal or vertical straight line segments to some others of their four closest points, located up,
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down, left or right. We call a path connecting two points a sequence of the given segments by which
we can go from one of the point to the another. Two paths are different if their respective sequences of
segments are different. There may be repetitions of same segments in the path. The length of the path
is the number of segments in the sequence that defines the path. Write program that finds how many
different paths of a given length connect two given points.

Input. The first line of the input contains the number of the test cases. The data for each test begins
with a line of the standard input containing the number k of the segments, followed by k lines, each
describing one segment: two pairs of coordinates, specifying the two endpoints of the segment. The
following line contains the given length L and the number Q of questions. Each question is written in a
separate line and consists of the coordinates of two points. The numbers in the input are separated by
spaces. All the given segments are different. Both end points of each segment are also different.

Output. The program must output on separate lines of the standard output, one non-negative integer
per line, equals to the found number of paths (reduced by modulo 100000007) with length L,
corresponding to the order of the questions.

Constraints. 1 < k <190; 0 < L <100; 0 < Q < 7. The coordinates of all points in the input are
positive integers less than 15.

Example:

Input Output Explanation

2 3 The figure illustrates the first test in the input. Between points
7 8 (1,3) and (3,3) there are three different paths of length 4 and
1323 0 they are:

2 3 3 3 3

3343 (1,3)-(2,3)-(1,3)-(2,3)-(3,3);

1222 (1’3)'(2’3)'(313)_(2!3)'(313)1

2 221 (1,3)-(2,3)-(3,3)-(4,3)-(3,3).

2111

1112

4 2

1 333

g 211 3 o—o—o——o

1112

121 3 :

1314

52 !

1113

1 1 1 4 [u] 1 2 3 4
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3anauya H. )KABATA-IIPUHIIECA

Beexn nen Kpuc thua okono eseporo ¢ N Boanu nunmu. B e3eporo xuBee jxabara KBak, KosTO
IoJICKaya 1o jucrara Ha guiauute. [lo cnomenu ot npukaskure, Kpuc Bspsa, ye ako nenyHe Kpak, 14
11Ie ce IpPEeBbpPHE B KpacuBa npuHIieca. Ho kak aa g xBane?

Crnen npoabmkuTennu Habmonenus Kpuc ycranossiBa, ue KBak Moke Ja mojckada camo B YETHPH
MMOCOKH, KOUTO TOW OTOENs3Ba ¢ OykBUTE A — ceBepou3ToK, B — roromsrok , C — ceBepo3anag u D —
foroszamaz. Bceska pasxoaka € MpeaBapuTEIIHO IUTAHHPAaHAa M CE M3BBPIIBA 10 CHUCHK oT K
MOCJICIOBATEIHA TMOCOKH 3a MOJACKOK. KBak ckaya BHUHAru 0 Hal-OJU3KOTO JIMCTO B W30paHaTa
mocoka. AKO HsMa JINCTO B M30paHaTta mocoka, KBak ocTaBa Ha JMCTOTO Ha KOETO C€ HaMHpa, CIe[
KOETO Mpo0OBa MOJICKOK B Clie/iBaliara mocoka B cnuchka. Cien kato KBak CKO4H, JTUCTOTO, OT KOETO €
CKOYMJIA ITOTHBA M M34e3Ba. [10 BpeMe Ha pa3xojKaTa BCHUKH JIHCTa ca HEMOABMKHU. Kprc u3mon3sa
TOBaA O6CTO$ITCJICTBO " U3T0TBs CIIMCBK C LICJIOUYUCICHUTEC KOOpI[I/IHaTI/I Ha JIMcCTara. HOHO)KI/ITCJIHaTa
oCOKa Ha abciucara Ha KOOpAMHATHATA CHCTEMa, KOSATO H3II0J3Ba, couM W3TOK. Kpuc mcka ma
OIpe/ e/ KOOPANHATHTE Ha JTUCTOTO, Ha KoeTo KBak 1e ce okaxe Hakpas. Toil e st u3yaka TaM H I1e
s nenyne. Hamuiere mporpaMa, KosTo peiiaBa nmpooiaema Ha Kpuc u My momara jaa npesbpHe KBak B
KpacHBa IpUHIECA.

Bxon. Ot mbepBHs pex HAa CTaHAAPTHHS BXOJ Ce BBbBEXIa Opos Ha TECTOBHUTE ciydaw. Bceku Tect
3amouBa ¢ pex, Ha Koiro ca 3amaaenu N u K. Ha tperus pex me e 3aganeH nu3 ¢ K OykBu, Bcska ot
kouto € A, B, C wmu D — peaunara ot nocokure, B kouto KBak ce onurBa aa ckoud. Bceku ot
cnenBamuTe N pena cpabpxa aBe nenu uucia X u Y — KOOpAWHATUTE Ha eTHO OT pacTeHusTa. KBak
IbPBOHAYAIIHO C€ HAMHUpPa Ha PACTEHHETO, YUHTO KOOPJHMHATH Ca IMOCOYCHH HAa IBPBHS OT TE3U
penose.

M3xox. 3a Bceku TECTOB ciiydail nporpamara TpsOBa Ja U3BE/E Ha OTJEJIEH Pell Ha CTAHapPTHUS U3X0]1
KOOpJIMHATUTE HAa PACTEHHUETO, 0 KOeTo Iie cTurHe KBak 3a ChOTBETHHUS TECTOB CIIy4aid, pa3ieiaeHu ¢
€1H UHTEPBAJI.

Orpannyennsi. 1 <N, K<10° 0<X<10% 0<Y<10°.
IIPUMEP

Bxox N3xon

2 74

7 5 5 3

ACDBB
5 6

8 9
4 13
1 10

7 4
10 9

3 7

6 12
AAAAAABCCCDD

U WNHF
NWhdWNH
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Chris runs around the lake with N water lilies every day. A Qwak frog lives in the lake, bouncing on
the leaves of the lilies. According to memoirs, Chris believes that if he kisses Quack, she will become
a beautiful princess. But how do he get it? After long observations, Chris finds that Qwak can only
jump in the four directions he marks with the letters A — northeast, B — southeast, C — northwest and D
— southwest. Each walk of jumps is pre-planned in a list of K consecutive jump directions. Qwak
always jumps to the nearest leaf in the current direction. If there is no leaf in the selected direction, she
remains on the leaf on which it is located, then tries a jump in the next direction in the list. After Qwak
has jumped, the leaf from which it has jumped dies and disappears. During the walk, all the leaves are
motionless. Chris uses this circumstances and draws up a list of integer coordinates of the leaves. The
positive direction of the abscissa of the coordinate system he uses points east. Chris wants to determine
the coordinates of the leaf that Qwak will end up with. He will wait for her there and kiss her. Write a
program that solves Chris's problem and helps him turn Qwak into a beautiful princess.

Input. On the first line of the standard input the number of test cases will be given. Each test starts
with a line, in which N and K are given. The third row will contain a string of K letters, each of which
is A, B, C, or D — the series of directions in which Qwak tries to jump. Each of the following N lines
contains two integers X and Y — the coordinates of one of the plants. Qwak is initially found on the
plant whose coordinates are indicated on the first of these rows.

Output. For each test case, the program must output, on a separate line of the standard output, the
coordinates of the final plant for the respective test case, separated by one interval.

Constraints. 1 <N, K<10°,0<X<10%0<Y<10°
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3amaua I. TPOUKHU

Jagenu ca nenute mojoxutenHu yuciaa X, Y u Z. Hamwminere mporpama, KosTo Hamupa Oposi Ha
Tpoiikute (X, Y, Z), 32 KOHTO X * Z >y, kbero 0 <X < X, 0<y<Yu0<z<Z.

Bxona: [Iporpamara TpsiOBa ga Moke Ja 00pabOTBa HAKOJIKO TECTOBU MPUMEpPA MPH €IHO M3BUKBAHE.
3a BCEKM TECTOB MPUMEP HA Pel Ha CTaHIAPTHUS BXOJ e ObaaT 3amaneHu X, Y m Z, pazzeieHu ¢
WHTEpBaJ.

M3xox: 3a Bceku TeCTOB NMPUMEDP, HA €IMH P/ Ha CTAHIAPTHUS U3XO0J], IporpamaTa TpsOBa Jia u3Beze
Opost Ha ThpCEHUTE TPOHKH (X, Y, Z), 32 KOUTO X * Z > y2.

Orpannvenusi: 1 <X, Y, Z<1000.

NPUMEP

Bxon H3xon
32 2 6
333 11

Given are positive integers X, Y, and Z. Write a program that finds the number of triples (x, y, z) for
which x *z > y? where 0 <x<X,0<y<Y,and0<z<Z.

Input: The program must be able to handle several test cases in a single call. For each test case, a row
will be given on the standard input with X, Y and Z, separated by an interval.

Output: For each test case the program must output on a line of the standard output the number of
searched triples (x, y, z) for which x * z > y*.

Constraints: 1 <X, Y, Z <1000.
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3agaua J. BUEHCKU KOJIEJIA

JIBe BueHcku kojena A u B umar a u b kabunku,
ChOTBETHO, M C€ BBPTAT B IPOTUBOIMOJIONKHU
mocoku  (Bmwk ~ ®Durypara).  AOCOIIOTHO
HEBBH3MOXKHO € 110 BpeMe Ha JBUKCHHE YOBEK J1a
MIPECKOYM OT eHa KaObuHKa B Jpyra kaOWHKa Ha
KoJieno B koeto ce Bo3u. Ho nBere koiena ca
MIOCTaBEHU €JHO JI0 JPYro MO TaKbB HAYMH, Y€
KOraTo KaOWMHKa OT €IHOTO KOJIENIO C€ JOOIIKU
MaKCHMaJTHO JO0 KaOWHKa OT JAPYroTro KOJIEO,
YOBEK MOXE Jla IPECKOYU OT eJHaTa B apyrara.
B®B Bceku eMH MOMEHT TOYHO €Ha KaOWHKa OT KousieJo A ce cOmmkaBa ¢ TOYHO e€Ha KaOWHKA OT
koieno B. Komenerara ce BBPTAT ¢ TakaBa CKOpPOCT, Y€ B CIEIBAlIUS MOMEHT c€ COJMXKaBaT
KaOMHKHUTE, ChbCEIHUM HAa KaOMHKWTE, KOUTO ca Owim Onu3ku B mpenuinHus MomeHT. Ha ®urypara,
IBeTe KaOWHKH, OLIBETEHU B YepHO ca OJM3KO elHa 10 apyra. B cieaBammsT MOMEHT, JIBETE€ CHBU
KaOMHKH IIIe ce JOOIMKAT e1Ha KbM JIpyra. AKO HAKOH ce BO3U B KOJIENO A, MOXe J]a M34aka Heropara
KaOuHKa /1a ce A00IMkHu 10 KabuHka OT Koieno B u nma ckounm B Hes. Cren ToBa, MOXKE Jla M34aka
KaOMHKaTa, B KOSATO CE HAMHPA, J1a C€ JTOOJIMKH 10 KaOMHKA OT KoJiesio A 1 J1a ce BbPHE B HETO.

3aoaua 1: B HauamHUS MOMEHT, NajlaB TMHHEHDKBP Ce HAMHUpa B €HA OT KaOMHKUTE Ha KoJyeno A.
Kato ce uma npenBua Opost Ha kaOWHKHTE Ha ABeTe konena (2 m D), ma ce Hamepu Opos Ha
pa3IMYHATE KaOMHKHU Ha KOJIENO A, KOUTO TOM MOXKeE JIa TIOCETH C IMOMOIITa Ha Kojelo B.

3aoaua 2: 3BecteH e Opost Ha kabuHKUTE Ha KoJeno A. J[a ce Hamepu MUHUMAaTHUS Opoli KAOMHKU Ha
KOJIeNo B, Taka 4e TUHHEHKBPBT, B KOSITO M KaOMHKA Ha BUEHCKO KoJieio A J1a ce HaMupa, J1a MOXKe
Jla ce Kayu BbB BCSKA €Ha OT OCTaHAJIMTE KaOMHKHU Ha KoJeno A ¢ momolIra Ha kKoneno B.

Hanumiere mporpama, KosITO peliaBa ImoCTaBEHUTE 3a/1a4H.

Bxoa: IIepBusT pen Ha CTaHIApTHHS BXOJ ChAbpa Oposi HAa TECTOBUTE MPUMEPU. 3a BCEKH TECTOB
npUMep Ha eIMH pell ca 3aaJieHu OpOosAT @ Ha KaOMHKUTE Ha Koyeno A u OposT b Ha kaOWHKHUTE Ha
koneno B, paznenenu ¢ uatepBain. [lanHara b ce u3nonssa camo 3a pemaBase Ha 3ajiada 1.

M3xon: 3a BcekW TECT, HAa €IWH pPeJ HAa CTaHIAPTHHS W3XOJ Tporpamara TpsOBa Ja W3BeAe IBE
€CTeCTBEHHU 4YHcIia, pa3zefieHu ¢ uHTepBai. [IspBoTo TpsiOBa na e pemeHue Ha 3ajgada 1, a BTOPOTO —
Ha 3agada 2.

Orpannvennsi: 20 <a, b < 10°,

IIPUMEP
Bxon H3xox
1 12 23
24 22

Two ferris wheels A and B have a and b cabins, respectively, and rotate in opposite directions (see
Figure). It is absolutely impossible during a movement for a person to jump from one cabin to another
in a same wheel. But the two wheels are placed side by side in such a way that when a cabin from one
wheel approaches as close as possible from a cabin from the other wheel, one can jump from first to
the other. At any given moment, exactly one cabin from wheel A approaches exactly one cabin from
wheel B. The wheels rotate at such a speed that, in the next moment, the cabins adjacent to the cabins
that were close the previous moment converge. In the Figure, the two cabins painted black are close to
each other. In the next moment, the two gray cabins will approach each other. If one rides in wheel A,
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he/she can wait for their cabin to approach a cabin from wheel B and jump into it. Then, it can wait for
the cabin in which it is located, to approach a cabin of wheel A and return to it.
Task 1: At the start, a naughty teenager is in one of the cabins of wheel A. Given the number of cabins
on both wheels (a and b), find the number of different cabins on wheel A that he can visit with the help
of wheel B.

Task 2: Given the number of cabins of wheel A. Find the minimum number of cabins per wheel B so
that the teenager, doesn’t mater in which cabin of the wheel A is located, could visit each of the other
cabins of A using B.

Write a program that solves the tasks.

Input: The first line of the standard input contains the number of test cases. For each test case, on one
line is given the number a of cabins of A and the number b of cabins of B, separated by an interval.
Data b is only used to solve Task 1.

Output: For each test, the program must output two natural numbers, separated by an interval, on one
line of the standard output. The first must be a solution to Task 1 and the second to Task 2.

Constraints: 20 <a, b< 10°
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3agaua K. TYPHUP

Typuup mo crpenba ¢ JIbK ce MPOBEXKAa ChIIacHO cleAHUTe npaBwia. N MUIIEHH ca MOAPECHH B
peauna U HoMmepupaHu oT 1 1o N, BKJIIOYMTENHO, CHOpe] MSICTOTO UM B peauiara (Hal-nsiBata
MunieHa e Homep 1, a Haii-ngacuara — Homep N). B Typuupa yuyactar 2N crpenuu. BB Bceku kpbr Ha
TYpHHpPA MMa IO JBaMa CTPEJILM HAa BCSIKAa MHUILIEHA. BCUUYKHM CTpeNIM ca KJIaCUpaHW MO YMEHHUE C
gucio ot 1 1o 2N, kaTto nmo-manbK paHT ChbOTBETCTBA Ha MO-100poTo yMeHue. Hsima nBama crpeniu ¢
eHaKbB paHr. Bceku mbT, KOrato ce ChbCTe3aBar JiBamMa CTPEJIIH, IIeUeNId TO3U € TO-MaJIbK PaHT.

Bceku kpbr Ha TypHHpa IpOTHYA MO CcJeAHaTa Ipoueaypa: JlBamaTta cTpenly Ha BCsSKa MHILEHA ce
ChCTE3aBaT MOMEXKAY CH U ONPEACIT mo0eaAnTeN U Ty0el, a ciie/l ToBa: MOOEAUTENNTE 0 MUIIEHH OT
2 no N, BKIIOUMTENTHO, CE€ MpEeMecTBaT Ha MuIleHaTta oTisBO (T.e. Ha mumenu or 1 go N — 1
CbOTBETHO; T'yOeIuTe 1Mo MUIIEHU OT 2 10 N, BKIIOYUTENHO, KaKTO U MOOEAUTENAT MO MulleHa I,
OCTaBaT Ha ChIIaTa MUIICHA; T'yOSHIHT 10 MUIIEHa | ce mpeMecTBa KbM MulieHa N.

TypuupsT nmpoabixkaBa R kpbra. Koraro mpucturnere 3a typHupa, apyrure 2N — 1 crpenuu ca
HapeJCHM B PelIMIia U BHE TPsIOBa Jja ce BMBKHETE HIKBJE cpell Tsax. Ciea KaTo 3aeMeTe MO3UIUATa CH,
JIBaMaTa Hail-JIeBU CTPEJILM B peaulara L€ 3aloyHaT TypHUpa OT MUlIeHa |, cieaBamure JBa — OT
MuIilieHa 2 1 T.H., @ ABamaTa Hail-necHu crpeniu — oT mumieHa N. Mckare na ce BMbKHETE MO TaKbB
Ha4yuH, Y€ Ja 3aBbpLIMTE TYpHUpPA [0 MUUIEHA C Bb3MOXKHO Hal-MalbK HOMEp. AKO MMa HSKOJKO
HayWHa Ja HapaBUTE TOBA, MIPEANIOYNTATE TO3U, KOWTO 3aMl04YBaTe OT MHUIIIEHA C Bh3MOXKHO Hal-TOJISIM
HoMmep. Hanuiiere nporpama, a BM MOMOTHE /1a n30epeTe HauaaHaTa CH MO3UIHS.

Bxoa. [IspBusT pex Ha cTaHAapTHUS BXOJ Chabpxka Opos Ha TecToBeTe. Beeku Tect 3amousa ¢ pen,
KoliTo chabpika nenute yncna N u R, pa3nenenu ¢ uarepsain. CineaBalysT pell Chbpika paHIOBETE Ha
crpenuure. [IspBu B ciuchbka € BamusT panr. CiiejBaT paHrOBETE Ha OCTAHAJIUTE CTPEILH, B peAa, 1o
KOITO ca NOJpeIeHH B HAYaJIOTO (OTIISIBO HAJSCHO).

M3xoa. 3a Bceku TecToB ciayyail mporpamaTa TpsOBa Jja U3BEJE HA CTaHAAPTHUS M3XOJ pell, ChIbp-
&Karll 1510 ynciao Mexay 1 u N, BKIIOUHTETHO, KOETO € HOMEPBhT Ha MHUIIIEHATa, Ha KOSTO TpsAOBa /1a
3aro4yHeTe TypHUpA.

Orpanuyenns. 1 <N <200 000 (Opost Ha mumenute N e nmonoBuHarta ot Opost Ha cTpenuuTte), 2N <
R <1000 000 000, 1 <Sk<2N (Sk ¢ paurst Ha k-THst cTpernern).

INPUMEP
Bxogx H3xon
1 3
4 8
7
4
2
6
5
8
1
3

An archery tournament is held according to the following rules. There are targets arranged in a line and
numbered from 1 to N inclusive according to their place on the line (the leftmost target being target 1,
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and the rightmost target being target N). There are also 2N archers. At any round during the
tournament, there are two archers on each target. All archers are ranked by skill with integers from 1 to
2N, where a smaller rank corresponds to better skill. No two archers have the same rank. Whenever
two archers compete, the one with the smaller rank will always win.

Every round of the tournament goes according to the following procedure: The two archers on each
target compete with each other and determine a winner and a loser between them and then: the winners
on targets 2 to N inclusive move to the target on their left (i.e., targets 1 to N — 1 respectively); the
losers on targets 2 to N inclusive, as well as the winner on target 1, remain on the same target; the loser
on target 1 moves to target N.

The tournament continues for R rounds. When you arrive for the tournament, other archers are
standing in a line, and you have to insert yourself somewhere into the line amongst them. After you
take your position, the two leftmost archers in the line will start the tournament on target 1, the next
two will start on target 2 and so on, with the two rightmost archers starting on target N. You want to
insert yourself in such a way as to ensure that you will finish the tournament on a target with as small a
number as possible. If there are multiple ways to do this, you prefer the one that starts at a target with
as large a number as possible. Write a program to chose your initial position.

Input. The first line of the standard input contains the number of the test cases. Each test case starts
with line that contains the integers N and R, separated by a space. The next line contains the ranks of
the archers. The first in the list is your rank. The rest are the ranks of the other archers, in the order in
which they have arranged in the beginning (from left to right).

Output. For each test case the program must write to standard output a single line containing a single
integer between 1 and N inclusive — the number of the target on which you will start the tournament.

Constraints. 1 <N <200 000 (the number of targets N is equal to half the number of archers), 2N <R
<1000 000 000, 1 < Sk <2N (S is the rank of the k-th archer).
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3agaua L. IOBTOPEH HU3

Hanen e uu3 T ¢ pbmwxkuna N, cbCTaBeH OT roJIeMH JIATUHCKU OykBu. Hamuinere mporpama xosiTo na
HaMHpa B HET'O HAW-IBJITHS ITOJHU3, KOUTO CE Cpella OHE JIBa ITbTH.

Bxoa. [IspBusT pen Ha CTAaHAAPTHHS BXOJ] ChIBPKa OpOsi Ha TECTOBETE, KOUTO TMporpamara TpsoBa aa
00paboTu. 3a BCEKH TECT Ha €UH pex e Ob/e 3a1a/ileH HU3BT 1.

M3xon. 3a Bceku TECTOB Ciydail mporpamara TpsiOBa Ja M3BejAe, Ha OTIENEH pel Ha CTaHIapTHHS
U3XO0J, Hal-IbJITUs HAMEPEH MOJHU3. AKO CBIIECTBYBA II0OBEYE OTEIMH IIOAHU3, KOMTO Ce Cpella MoHe
7IBa I'TH B T, mporpamaTa TpsOBa /1a U3BeAe Hall-MalKus JIEKCUKOTPpa(CKU TaKbB HU3.

Orpanuvenns. 9 <N <100000.

IIPUMEP
Bxonx N3xon
1 AAA
ABAAAARAR

A string T of length N is given, consisting of uppercase Latin letters. Write a program that finds in T
the longest substrings that occur at least twice.

Input. The first line of standard input contains the number of tests cases that the program must
complete. Each test starts consists of a line with string T.

Output. For each test case, the program should output, on separate line of the standard output, the
longest repeated substring in T. If there is more than one string that occurs at least twice, the program
must output the smallest lexicographically string.

Constraints. 9 < N < 100000.



