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3agauya A. KAPTHU

HeT’Bp obuua Ja CbCTaBi pe6YCI/I C yucja. Be,[[H"b)K OTKpHJI ITAYKa IMPasHu KapTOHYETa B UCKMEIKETO
CH 1 HAIUCAJI IO €JHO LAJI0 YUCJIO OT ABCTC CTPAHU Ha BCAKO KapTOHYC. Honpe;u/m KapToH4Y¢fTara 110
CJIICAHUA HAYUH:

SsuMm=0-0+0-00+...+0-0.

Y C€ 3aMUCJIMJI KaKBa JIM € Hali-MajikaTta Bb3MOkHa cTOMHOCT Ha SUM, K0siTo MOKe J1a ObJie MoayyeHa
Yype3 pa3MecTBaHE Ha KapTOHYETaTa B MPOM3BOJICH pel (M oOpblIaHe HA HIKOW OT TAX Ha JApyraTa
CTpaHa, ako € Heobxomumo). Hamwmiiere mnporpama, KOsITO pa3MecTBa KapTOHUETaTa Taka, 4Ye
cToiiHOCTTa Ha u3paza SUM na e MUHUMAaJIHA.

Bxona: IIporpamara TpsiOBa 1a MOxke J1a 00pad0TBa HSIKOJIKO TECTOBH IIPUMEpPA MPHU €THO U3ITBIHEHHE.
Ha mepBus pen Ha cTaHaapTHHS BXOJ 1ie ObJe 3a1a7eH OposT T Ha TecToBUTE MpuMepu. Ha mbpBus
pea Ha BCEKHM TECTOB MpUMEp mie Obae 3amaneHo exHo 4eTHO uucio N — OposT Ha KapToHYeTaTa B
npuMepa, a Ha i-tus oT cieasamuTe N pema — nBete 1end yucia a; u by , kouto Ilerbp € Hamucan Ha
JUIETO U Ha I'bp0a HAa €THO OT KapTOHYETaTa.

H3xox: 3a Bceku TeCTOB IpHUMEp, HAa OTAEIEH PEll Ha CTAaHJAAPTHUS M3XO0[, Iporpamara TpsOBa Ja
U3Be/ie HaMepeHaTa MHHIMAalTHA Bh3MOXKHA CyMa.

Orpanuyenusi: 2 <N < 100000, N — gyerno; —2000 < a; <2000, —2000 < b; <2000.
IIpumep:

Bxox H3xon OO0sicHeHHe HAa TNpPUMeEpPHTE

2 -34 B mbpBuUd TeCT KapTOHYETAaTa MOTaT J1a C€ MOAPEASAT B

6 -155 cnennus pea: 1%, 2°°, 3™, 5™, 4™ 6™ u cymara e:

-8 12 (-8)-5+(3)-7+(-7)-4=-34.

0 5

7 -3

10 -7

-2 7

1 4 BbB BTOpHUA TECT KapTOHYETAaTa MOTaT Ja C€ MOAPEAT B

10 cnennus pex: 2°°, 1%°, 4™, 3™ 5™ 8¥°, 6™, 9™, 7", 10™

70 70 Y cyMara e:
62-70+59-81+40-76+35-85+57-96 =-155

62 73

81 65

59 77

99 40

35 88

80 57

76 67

85 57

53 96
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Task A. CARDS

Peter likes puzzles with numbers. Once he found a batch of empty paper cards in his drawer, wrote two
integers on each card — one number by side, and thought of the following puzzle: what is the smallest
possible value which could be obtained by putting all cards in some order (and upturning some of the
cards if necessary) in the expression of the following form:

sum=0-0+0-0+ ...+ 0- 0.
After a while Peter came up with a solution. Could you do that too? Write a program to solve the

puzzle described above.

Input: The program must be able to handle a few test cases. The first line of the standard input will
contain one integer T — the number of the test cases. The first line of each test case will contain an even
integer N — the number of cards. The i-th of the following N lines will contain the two integer numbers
a; and b; that were written on the sides of the i-th card.

Output: For each test case, on a separate line of the standard output, the program has to print the
minimal value that can be obtained by ordering all cards to an expression as described above.

Restrictions: 2 <N < 100000, N — even; —2000 < a; <2000, —2000 < b; <2000
Example:

Input Output Explanation of examples

2 -34 In the first case the cards could be ordered in the following
5 _155 way:1%, 2", 3 5" 4" 6" and the sum is:

-8 12 (-8)-5+(3)-7+(-7)-4=-34.

05

7 -3

10 -7

-2 7

1 4 In the second test case the cards could be ordered in the
10 following way: 2", 1%, 4™ 3" 5™ g g™ o 7™ 10" and
70 70 the sum is:

62 73 62-70+59-81+40-76+35-85+57—-96 =-155
81 65

59 77

99 40

35 88

80 57

76 67

85 57

53 96
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3apauya B. SOS

Kopab B okeana mojan curnan 3a 0eACTBHE U HAKOJIKO Kopada ce 0T30BaiM Ha curHana. Eaun ot TAX
HPUCTUTHAT MPBHB M CIACHJ eKuIlaka. Hamwmiiere mporpaMa ia omnpenenn Ko € To3u Kopad, ako ca
JaJCHd KOOPJHMHATUTE HAa BCHYKH KOpaOHM B JEKapTOBa KOOPIMHATHA CHUCTEMAa M MaKCHMAIIHUTE
CKOPOCTH, C KOUTO MOTAT Jia Ce ABMKAT MIPUTEKIIUTE C& Ha TIOMOIL KOpaou.

Bxoa: Ilporpamara TpsibBa ma Moke ja oOpabOTBa HSKOJKO MpUMEpa MpH €AHO Hu3MbiIHeHue. Ha
IBPBUS Pl HA CTAHAAPTHHS BXOJ I1e ObJe 3aa/ieH OposT T Ha TeCTOBUTE MpuMepu. Beeku TecToB
pUMEp 3amo4yBa C KOOPAMHATUTE HA MOTHBALIMS KOpad, IMocieaBaH OT Opos Ha TOTOBUTE Jia ce
MIPUTEKAT Ha TTOMOII KOpabW | CJIeJ TOBA, 32 BCCKU KOpPad — MMETO, KOOPJUHATHTE U CKOPOCTTA MY.
Benuky ymcna ca menm W ce 3ammcBar ¢ He moBeue oT 4 gecetnunu nugpu. Mmero Ha kopaba ce
CBhCTOMH OT I'JIaBHU U MaAJIKHU JIATUHCKU 6YKBI/I

M3xoa: 3a Bceku mpuMep mporpamara TpsOBa Ja U3BeAC Ha CTAHAAPTHHSA M3X0J MMETO Ha Kopaba,
criacuil O€ICTBAIINS EKUATIAXK.

ITpumep:
Bxon HN3xon
1 Berlin
100 100
5

Ruse 120 120 3
Varna 100 150 4
Berlin 85 110 5
Rome 90 46 ©
Pomorie 130 89 5
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Task B. SOS

Ship in the ocean transmited a distress signal and several ships responded to the signal. One of them
arrived first and rescued the crew. Write a program to determine the ship that was the first, if the
coordinates in Cartesian coordinate system of all ships and the maximum speeds of the rescue ships are
given.

Input: The program must be able to handle a few test cases. The first line of the standard input will
contain one integer T — the number of test cases. Each test case starts with the coordinates of the
sinking ship, the number of ships willing to help, and for each of these ships — its name, coordinates
and speed. All numbers are integer with no more than 4 decimal digits. Names of the ships consist of
upper and lower case Latin letters.

Output: For each example, on the standard output, the program has to print the name of the ship that
rescued the crew.

Example:
Input Output
1 Berlin
100 100
5

Ruse 120 120 3
Varna 100 150 4
Berlin 85 110 5
Rome 90 46 6
Pomorie 130 89 5




IOTI'O3AITIAZJEH YHUBEPCHUTET ,,CB. HEO®UT PHJICKHU* BJIAT'OEBI'PAJI

XXVII PEITYBJIMKAHCKA CTYAEHTCKA OJIUMIINAJIA ITO
ITPOI'PAMUPAHE, 8-10 maii, 2015 r.

3agaua C. KOJIEKTHUBHA

CryneHTuTe OT IOCIETHUS Kype B OakaigaBbpckaTa rnporpama MHadopMaTika Ha eJMH YHHBEPCHUTET ca
N. 3a na ocurypu Ha 3aBbpPILIBAIIMTE CTYJCHTH paboTa HAJ| peasieH cOPTyepeH MPOEKT, PhKOBOJICTBOTO
Ha [Iporpamara nomonmino codryepHu GUpMHU @ TPEAIOKAT IPUMEPHHU MTPOSKTH, BCEKH OT KOUTO Ja
MOXe Ja Obae W3mbIHEH 3a ompeaeneHo Bpeme orT C crymeHta. OT NpeAsioKEHHTE MPOCKTH
pBKOBOACTBOTO M30pasio R taka, ye R.C < N. Cera tpsiba na 6paaT chopmupanu R KOJIEKTHBA OT 110
C crymeHTH ¥ TOBa € TJaBHATa TPUKa HA PBHKOBOJICTBOTO. Heka 3a BCEKM CTYIEHT, MO BpeMe Ha
OOy4eHHETO € OIpPENeNICHO IUI0 TOJOXHUTEIHO 4YHcio K; — Kanauumem Ha cmydeHma,
MPEJCTABIABAIIO KOMIUIEKCHA OICHKA Ha KadecTBaTra W moaroroBkara mMy. Cropen eKCrepTH, Haii-
Ba)XCH 32 yCIIeXa Ha CJMH MPOCKT € UHOEKCHbM HA HeCHEMeCHUMOCH Ha KOJIEKTHBA, U3MEPBAIll Ce C
pa3iMKaTta Ha HAi-BHCOKHS M Hali-HUCKHUS KallalUTeT B KOJIEKTHBA (AKO KOJEKTHBBT CE€ ChCTOH OT
€IMH CTYACHT, TOraBa WHACKCHT € HyJa). ECTECTBEHO € phKOBOACTBOTO Jia ce omuTa jaa chopmupa R-
T€ KOJICKTHBA TaKa, 4¢ MAaKCUMAIIHUAT WHJICKC HA HEChbBMECTUMOCT B TIOJYYHIIUTE CE KOJICKTUBU Ja €
KOJIKOTO MOXK€ MO-MabK. Hamwmiere mporpama, KOsATO 1o 3afaJieH Opol Ha CTYACHTHTE W TEXHUTE
KaIaliTeTy MpecMsTa ThPCeHUs MUHUMYM 32 R kosekTuBa ot 1o C cTyJIeHTH.

Bxox: [Iporpamara Tpsi6Ba 1a Moke Jja 00pabOTH HAKOJIKO TECTOBH IIPUMEpa IIpU €HO n3BHKBaHe. Ha
IBPBUS PEJl HA CTAHAAPTHHUSA BXOA Lie Objae 3amajaeH OposAT T Ha TECTOBUTE NMPHUMEPU. 3a BCEKU
TECTOB MPHUMED, IIBPBUAT pel Iie chabpika ecrectBeHn yucia N, R u C, a Bcekn ot cnenBammre N
pena 1o eHO LSIO MOJIOKUTEITHO YMCIIO — KallalMTETHT Ha €IUH OT CTYJEHTHUTE.

M3xoxa: 3a Bceku TeCTOB IMpUMEp Mporpamara TpsOBa Ja W3BEAE Ha OTJIENEH pell Ha CTaHAapTHHA
M3X0J €IHO IISUI0 YHUCIO — Hail-mMalkaTa Bb3MOKHA CTOMHOCT HAa MAaKCHUMaJIHHUS MHJIEKC Ha
HECHbBMECTHUMOCT Ha 00pa3yBaHUTE KOJIEKTHUBH.

Orpanuyenns: 1 <N <100000,1 <R, 1<C,R.C<N, K;<1000 000 000.
IIpumep:

Bxon HN3xon
1 30

8 2 3
170
205
225
190
260
130
225
160




SOUTH-WEST UNIVERSITY ,,ST. NEOFIT RILSKI*“ BLAGOEVGRAD
@ XXVII BULGARIAN COLLEGIATE PROGRAMMING CONTEST, May 8-10, 2015

Task C. TEAMS

Students from the last year of the bachelor program Informatics of a university are N. To provide the
graduates work on real software project, the management of the program asked software companies to
offer sample projects, each of which can be filled for some time from C students. From the proposed
projects the management chose R in such way that R.C < N. Now R teams composed of C students
have to be formed and this is a major concern of the management. Let, during the education, to each
student is assigned a positive integer K; — the student’s capacity, representing a comprehensive
assessment of her/his quality and preparation. According to experts, the most important for the success
of a project is the index of the incompatibility of the team, measured by the difference of the highest
and lowest capacity in the team (if the team consists of one student, then the index is zero). Naturally,
the management tries to form R teams so that the maximum index of incompatibility for all teams to be
as small as possible. Write a program that by given number of students and their capacities to find the
possible minimum of the maximal index for R team from C students each.

Input: The program must be able to handle a few test cases. The first line of the standard input will
contain one integer T — the number of test cases. Each test case starts with a line with the numbers N, R
and C. Each of the next N lines contains one positive integer — the capacity of one of the students.

Output: For each test case the program has to print on a separate line of the standard output one
integer — the smallest possible value of the maximal incompatibility index of formed teams.

Restrictions: 1<N<100000,1<R,1<C,R.C<N,K;<1000 000 000.
Example:

Input Output
1 30
8 2 3
170
205
225
190
260
130
225
160
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Bagaua D. BOMHA

Mumu u VMBo urpasrt Ha BoiHa ¢ Tecte oT 52 kaptu — 4 6ou 1o 13 kapTu BBB BCsKa, ¢ HapacTBalla
cuia B peaa 2, 3,4, 5, 6,7, 8,9, 10 (T), Bane (J), nama (Q), mon (K) u aco (A). B HayanoTo Ha urpara,
Ha BCEKM UIpay Ce pa3/laBaT HSAKAKBU KapTU OT TecTeTo. EMuH X0 ce ¢bCTOM B ClIeAHOTO — Mumu
noKa3ea Hal-ropHaTa KapTa OT CBOETO TecTe, a MIBo mpaBu chIIOTO. AKO KapTHUTE ca C pa3jInyHa CHJIa,
UIpavybT C IO-CUJIHA KapTa M npudupa, KaTo ciara IbpBo KapraTta Ha MuMu Hail-OTA01y Ha TECTETO
cH, U 1mociue — kaprara Ha MBo moz Hed. AKO JBeTe KapTH ca ¢ PaBHA CUJIA HACTHIIBA 6OUHA — BCEKU
Urpad 1okasBa TPUTE Hali-TOPHM KapTU B TECTETO CU U C€ CPABHIBA CWJIaTa HA TPETUTE KApTH. AKO
TE3W KapTH ca C pa3jinyHa CUJIa, UTPaybT C MO-CHUIIHA KapTa MpuOupa IbPBO KapTUTEe HAa MuMU B peaa,
B KOMTO T4 I'l € 00bpHaJIa U ciie]] ToBa KapTuTe Ha VIBO B pea, B KOWTO TOM I'M € 00bpHal. AKO cujiaTa
Ha TpeTUTE KapTH OTHOBO € paBHAa Ce M0Jy4aBa HOBA BOWHA U T.H. AKO HAKOW OT UTPA4YMUTE HAMA TPH
KapTH, KOMTO /1a OTBOPH, BOWHATA 3aBbpIlIBa HAPABHO U BCEKU IIPUOMpPA CBOUTE KapTH B pefia, B KOUTO
ru € orBopuil. [Ipu BolHA, BCUUKM JIEHCTBUS /0 OINpPEAEsSHE Ha pe3yJTaTa OT Hesl ce OposT 3a €IUH
xon. Wrpara medenu TO3M, KOWTO mnpuOepe Bcuuku kapTh. Ako g0 10 000 xoma He € HM3IbUCH
noOeanTel, UrpaTta 3aBbpIiBa HapaBHO. HamumeTe nporpama, KosTo aa mo3Boiu Ha Mumu u MBo na
OIpeesIAT o0eIuTeNs OT eIHO pa3/laBaHe, 0e3 J1a cu I'yOsIT BpeMEeTO Jla pa3urpaBar urpara.

Bxona: Ilporpamara TpsiOBa na Moxke Ja 00paboTBa HSAKOJKO MpUMeEpa MpU €AHO u3mbiHeHue. Ha
I'BPBUS PEll HA CTAHJAAPTHHSA BXOJ 1ie Obae 3amazeH Opost T Ha TecToBuTe mpumepu. Ha mbpBus
pen, 3a BCEKH TECTOB MpuMep, me Obnae 3amaneH Oposar N Ha kapture, KOWTO MHUMH IOJydaBa B
HAYaJoTo, a HAa BTOPHUS, pa3/Ie]ieHd C MO €IWH WHTEpBall — KapTuTe Ha MUMH, OT Hali-rOpHaTa KbM
Hal-Jl0JIHaTa KapTa B TecTeTo M. Beska kapra ce 3agaBa ¢bC CTOMHOCTTA U Oodra cu. CToifHOCTTa €
eIWH OT 3Hauute 2, 3, 4, 5, 6, 7,8, 9, T, J, O, K, A, a 6oara — HIKOH OT 3Haure C (Tpeq)a), D
(xapo), H (kyma) mnu S (muka). Ha Tpetust pen e 0be 3a1aaeH OposaT M Ha KapTHTE B TECTETO Ha
WBo, a Ha YeTBHPTHSI — KAPTHTE OT HETOBOTO TECTE, B ChIMS (popmar, Karo TecTeTo Ha MuUMH.

M3xoxa: 3a Bcekn TECTOB MpuMeEp MporpamaTta TpsiOBa Ja M3BeJE HA OTACNICH pel Ha CTAHJAAPTHHSA
u3xoa Hu3a Tie, ako ciex 10000 xoma He € M3TBUECH MOOeAUTEN, HU3a Mimmy, ako MuMu nedenu
urpara uiam Husa Ivo, ako neuyenu lBo.

Orpannuennusi: 1 <N <52, 1<M<52, N+ M<52.
IIpumep:

Bxon H3xox
1 Mimmy

6
7C 9C 5H 4D 4H KS

2C 2D 5D 7S JS 3H
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Task D. WAR

Mimmy and Ivo play war game with a deck of 52 cards — 4 suits, 13 cards in each, with increasing
force in the order 2, 3, 4,5, 6, 7, 8, 9, 10 (T), Jack (J) , Queen (Q), King (K) and Ace (A). Early in the
game, each player is dealt some cards from the deck. A move consists of the following — Mimmy
shows the top card from her deck and Ivo does the same. If the cards are of different strength, the
player with the high card picks up them by putting first the card of Mimi at the bottom of her/his deck,
and then — the Ivo’s card below it. If the two cards are of equal strength then a war occurs — each
player shows the top three cards in her/his deck and the strength of the third cards is compared. If these
cards are of different strength, the player with the strongest card pick up first the cards of Mimi in the
order they was shown and then the Ivo’s cards in the order they was shown too. If the strength of the
third cards is equal again this is a new war, etc. If a player has less than three cards, the war ends in a
draw and each player picks up her/his cards in the order in which they were opened. In war, all actions
to determine the outcome of it are counted as one move. The game wins the player that succeeds to
collect all cards in her/his deck. If after 10 000 moves there is no a winner, the game ends without a
winner. Write a program that let Mimi and Ivo to determine the winner of a deal, without wasting time
to play out the game.

Input: The program must be able to handle a few test cases. The first line of the standard input will
contain one integer T — the number of test cases. Each test case starts with a line that will contain the
number N of cards that Mimmy has in the beginning, and line with her cards — ordered from top to
bottom. Each card is described with its strength and its suit. The strength is denoted by one of the
characters 2, 3, 4, 5, 6, 7, 8, 9, T, J, Q, K, A, and the suit — by one of the characters C (club), D
(diamond), H (heart) or s (spade). On the third line the number M of the cards of Ivo will be given,
and on the fourth — list of his cards in the same form as the cards of Mimmy.

Output: For each text case, on the standard output, the program has to print Tie if after 10000
moves no winner, Mimmy — if Mimmy wins the game or Ivo —when Ivo is the winner.

Restrictions: 1 <N <52, 1<M<52, N+ M<52.
Example:

Input Output
1 Mimmy

6
7C 9C 5H 4D 4H KS
6
2C 2D 5D 7S JS 3H
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3agaya E. KOPEHOBO AbPBO

Bcsiko 0npeo (1.e. cBbp3aH rpad 63 MUKIN) MOXKEM Jia IPEBEPHEM B KOPEHO80 0bpPE0, KaTo n3bepem
€IMH OT BBPXOBETE, J1a TO O3HAYMM C I, 32 KopeH. JloOpe U3BECTHO €, Ye BCEKH J[Ba BbpXa Ha ABPBO ca
CBBp3aHU C €IUHCTBEH ITbT M OpOsi Ha pedpaTa MO TO3M ITbT HApUYAME PA3CHIOAHUE MEXIy JBara
BbpXa. AKO BBPXBT U € Ha pa3crosiuue 0 ot I, BbpXbT V ¢ Ha pascrostaue d + Kot r, K> 0, u U e Ha
obTs OT I 710 V, Torasa U ce Hapuva K-mu npedwecmeenuk Ha V, a V — Haciednuk Ha U. Bepxosere,
KOUTO HSIMAT HACJIETHUIIM, C€ HApU4aT Jiucma Ha KOPEHOBOTO JbpBO. Hamumere nporpaMa, KOsITO 1Mo
3aJ1aJICHO0 KOPEHOBO JIbPBO M3ITBJIHSBA CICTHUTE 3asBKH:

e 0 XYy— nobaBsi B IbPBOTO HOB JIMCT X, KaTO T'O CBBbP3Ba C peOpo KbM Y;

e 1 X—mpemMaxsa JiucTa X OT AbPBOTO;

e 2 X k—3anuTBane 3a K-THs IpeIIIECTBCHUK HA X.

Bxoa: Ilporpamara TpsibBa ma Moke ja oOpabOTBa HSKOJKO MpUMEpa MpH €AHO Hu3MbiIHeHue. Ha
IBPBUS Pe/l HA CTAHAAPTHHUS BXO Ie ObJe 3a1a1eH OposaT T Ha TecToBUTE npuMepu. [IbpBUAT pen
Ha BCEKH OT TAX IIe ChAbpka Opos N Ha BHPXOBETE Ha 3a/JaJICHOTO KOPEHOBO ABPBO U Opost Q Ha
3asBkuTe. CneaBat N pena ¢ mo aBe umcna X U Y, yKa3Ballld 4e X € MpsSK HacleOHHUK (1IeTe) Ha Y.
Koraro y ¢ 0, ToBa 03Ha4aBa, 4e X € KOpeH Ha IbpBOTO (T.¢ HsiMma Oarna). CiaenBar Q pena, ChabpIKaIIm
0 €IMH OT TPUTE TUIIA 3aIBKH, CIOMEHATH O-TOPE.

M3xox: 3a Beska 3asiBKa OT THI 2, Iporpamara TpsOBa Ja M3BeAC HA CTAHAAPTHHSI M3X0A K-THs
NPEALIECTBEHNK Ha X. AKO TaKbB MPEAIISCTBEHUK HE CHIECTBYBA WM B THPBOTOHSAMA BPBX X, TOTaBa
nporpamara TpsioBa aa uzsene 0.

Orpannyenns: 1 <N <10° 1<Q<10° 1<x<10°0<y<10° 1<k<10°
IIpumep:

H3xox

=
™
S
=

R O S DNREFE O

NNMNNMNNMNNOODONEFEDNEFEOYONWIRE B>
=
N
inN
w
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Task E. ROOTED TREE

Each tree (i.e. connected graph without ccircuits) could be transformed in a rooted tree, by selecting
one of the vertices, to denote it by r, for root. It is well known that every two vertices of the tree are
linked with a single path and the number of edges in this path is called a distance between the two
vertices. If u is at a distance d from r, v is at a distance d + k from r, k > 0, and u is on the path from r
to v, then u is called a k-th predecessor of v, and v — a successor of u. The vertices that have no
successors are called leaves of the rooted tree. Write a program that, for a given rooted tree performs
the following queries:

e 0 Xxy-—insertsanew leaf x in the tree and links it with an edge to y;

e 1 x—deletes the leaf x from the tree;

e 2 x k—asks for the k-th predecessor of x.

Input: The program must be able to handle a few test cases. The first line of the standard input will
contain one integer T — the number of test cases. The first line of each of them will contain the number
N of vertices of the rooted tree and the number Q of the queries. Then N lines follow with two numbers
x and y, indicating that x is a direct successor (child) of y. When y is 0, this means that x is the root of
the tree (0 is not a part of the tree). Each of the following Q rows contains one of the three types of
queries mentioned above.

Output: For each query of type 2 the program must print to the standard output the k-th predecessor
of x. If there is no such predecessor or the tree has not vertex x, then the program should print 0.

Restrictions: 1 <N<10°1<Q<10°1<x<10°0<y<10°1<k<10°

Example:

Input Output

P OSSN O BN

NNOMNONNDMNOOONRENREONDONW--IRF &R
=
N
D
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3agaua F. CHAT

[Tnanuncka obmact uma N HaceneHH Mecta, HOMepupaHu ¢ menure ynuciaa ot 1 1o N. JIBynocounu
'BTHU OTCEYKH CBBP3BAT MPSIKO M JBOWKH OT TSAX, Taka Y€ OT BCSKO HACEJICHO MSICTO MOXE Ja Ce
CTUTHE /10 BCSKO Apyro. PalloHBT e mpoyyT c TOBa, 4e NpPH 3UMHHU YCIOBHS H3IIOJI3BAHETO Ha
MBTUILATA HE BHHATU € BB3MOXKHO. 3a JIa OCUTYPU KOJIKOTO € BB3MOXKHO IMO-CTaOuiieH Tpaduk mpe3
3uMara, OOJacTHHAT AWUpEKTOop Ha AreHuus ,[IpTHmia™ moppyanm 1ga ce HampaBU H3CJIEIBaHE Ha
HAJISKIHOCTTA HA OTICIHUTE IThTHH OTCEYKU. B pesynrar or HaOMIOJCHMATA Ha IIBTUINATA,
CIICIATIMCTUTE MY TPEJICTABWIN CIIUCHK, B KOWTO Ha BCAKA ITbTHA OTCEYKA OMIJIO MPUCBOCHO LISIIO
gyrcao R mexay 10 u 900 BKIIOUUTENHO — HaAdeicOHOCHm HA omceyKama, KOSTO O3HayaBa, 4ye Clel
nagane Ha oOuieH cHAr ce oyakBa B R or 1000 ciydas mbTHaTta OTCedka Ja € IpoXoauma, a B
ocranaimutre 1000 — R na ne e. ToBa obavye He Omio0 mocraTpyHO 3a modwopure. Koraro modrop
TpAOBaJIO Ja MBTyBa OT HACENICHOTO MsCcTO A KbM HacesleHO Msicto B, Tol wckan na My mocoyar
OYaKBaHUs Hal-HaJexkaeH IbT oT A 1o B. Hanumiere nporpaMa, KosTo 1Mo 3a/1a/IcHH HAZCKIHOCTH Ha
'BTUILATA J1a ONPEAeN Hal-HaASKIHUS BT MEXKIY JIBE 3a]a/ICHH HACEIeH! MeCTa.

Bxoa: Ilporpamara TpsibBa na Moxke ja oOpabOTBa HSKOJKO MpUMEpa MpH eAHO Hu3mbiaHeHue. Ha
I'BPBUS pell HA CTAHAAPTHHSA BXOJ I1e ObJe 3ajaneH OposT T Ha TecToBUTE npumepu. Beeku tecToB
IIpUMep 3aroyBa ¢ pej, Ha KoiTo mie Opaar 3axanenu yucinara N u M. Ha Bceku ot cnensamure M
pena e ObJar 3a/1aIeHu ABETE HAaCEJIeHU MECTa, KOMTO MopeHaTa IbTHAa OTCEYKa CBbP3Ba U HelHaTa
HajexaHoctT. Ha mocnennust pex 3a Tecra me Obaat 3amaneHun A u B, 3a xkouTo ce ThpcH Haii-
Ha/IeXKJIeH IbT.

M3xox: 3a BCEKM TECTOB pHUMEp IporpaMara TpsOBa J1a U3BE/C HA EIMH P/l HA CTAHJIAPTHUA U3XO/
peauiia OT HoMepa Ha HacelIeHH MecTa, 3amouBaiia ¢ A u 3aBbpiiBama ¢ B — HacenmeHure mecra 1o
€IH Hal-HaaeXaeH 6T oT A 1o B.

Orpanuyenns: 5 < N < 1000.
IIpumep:

=
™
S
=

HN3xon
1 6 4

200
100
250
700
200
100
900
800
600
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SOUTH-WEST UNIVERSITY ,,ST. NEOFIT RILSKI*“ BLAGOEVGRAD
@ XXVII BULGARIAN COLLEGIATE PROGRAMMING CONTEST, May 8-10, 2015

Task F. SNOW

Highland has N villages numbered with integers from 1 to N. Bidirectional roads connect directly M
pairs of them so that every village can get to each other. The area is famous for that in winter times
road use is not always possible. To ensure as much as possible stable traffic in winter, mre Regional
Director of Agency "Roads" ordered to make a study of the reliability of the roads. As a result of the
observations, experts submitted a report in which to each road it was assigned an integer R between
100 and 900 including — the reliability of the road segment, which means that after the fall of heavy
snow it is expected the road to be usable in R out of 1 000 cases, but in the rest 1 000 — R to be
unusable. This information is not sufficient for drivers. When a driver has to travel from location A to
location B, he wants to be informed for the most reliable path from A to B. Write a program that, given
the reliability of roads, to determine the most reliable path between two specified places.

Input: The program must be able to handle a few test cases. The first line of the standard input will
contain one integer T — the number of test cases. First line of each test case will contain the integers N
and M. Each of the next M lines will contain the two ends of one road and its reliability. The last line
of the test will be set with the villages A and B, for which the most reliable path is asked.

Output: For each test case the program must print on a separate line of the standard output a list of
villages beginning with A and ending with B lying on a most reliable path from A to B.

Restrictions: 5 <N < 1000.
Example:

=1
=}
[
—~+

Output
1 o0 4

200
100
250
700
200
100
900
800
600
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XXVII PEITIYBJIMKAHCKA CTYJAEHTCKA OJIUMIINAJIA ITO
ITPOI'PAMUPAHE, 8-10 maii, 2015 r.

3agaua G. OJIMMIIUAJIA

Besika roguHa moMakuHBT Ha PermyOnukanckaTra CTyACHTCKAa OJTUMITNA/IA 110 MIporpaMupaHe TpsioBa aa
pemiaBa 3ajada 3a paslpelesieHHeTo Ha OTOOpHUTe, y4yacTBallld B OJIMMIIMAJATa, B KOMIIOTHPHUTE
nabopaTopuy Ha yHHMBEpPCHUTETa. 3a M30srBaHe Ha B3aUMOCHCTBUETO HAa OTOOPUTE OT €IMH M ChIUIH
YHUBEPCUTET, BBbB BCsAKa Jlabopartopusi TpsOBa Ja MMa Ha-MHOTO €AMH OTOOp OT YHHBEPCHUTET.
Hanumere nporpama, KosTo /a JaBa OTTOBOP Ha BBIIPOCA: UMa JIM PELIEHUE TaKa I0OCTaBeHaTa 3aj1a4ya
IIPH YCIIOBUSATA HA KOHKPETHA ro/inHa?

Bxoa: Ilporpamara TpsiOBa ga Moke Ja 00pa0bOTBa HSAKOJIKO MpHMEpa NMpH €AHO H3MbJHEeHHEe. Ha
I'BPBUS peJl Ha CTAHAAPTHHUS BXOJ Ie Obe 3aaa1eH OposaT T Ha TecToBUTE NpuMepu. Beeku mpumep
ce chCToM OT pen ¢ Opost M Ha yHuBepcuteTure, pel che Cuchbk oT M uuncia — OposT Ha 0TOOpUTE Ha
BCEKH YHUBEPCHUTET, pell ¢ Opos N Ha KOMIIOTHPHUTE JTa0OPATOPUU HA YHHUBEPCUTETA-IOMAKUH U Pl
cbc cnucbk oT N dymcna — mo KOIKO oTOopa MOKe Jna ObaaT pasmpeneieHd BBB BCSKA OT
JabopaToOpUHTE.

M3xox: 3a Bcexu mpumep mporpaMara TpsOBa J1a M3BEJEC Ha OTICJIECH PEJ Ha CTAHAAPTHUSA H3XO0/
OTroBOpa Ha MOCTaBEHATa 3aJja4a — YE S WU NO.

Orpanunyenusi: Bcuuku 1aHHU ca 1eNTM MOJ0KUTENHU YHCIa, He mo-rosieMu ot 20.
IIpumep:

Bxoxa H3xon

1 yes

11

2 2 2 2 442 3323
5

6 6 6 6 6




SOUTH-WEST UNIVERSITY ,,ST. NEOFIT RILSKI“ BLAGOEVGRAD
B XXVII BULGARIAN COLLEGIATE PROGRAMMING CONTEST, May 8-10, 2015

Task G. OLYMPIAD

Each year, the Host University of the Bulgarian Collegiate Programming Contest must solve a problem
of the distribution of teams participating in the Olympiad in the computer labs of the University. To
avoid the interaction of mryn teams from same university, in each laboratory should have at most one
team from the University. Write a program that answers the question: is there a solution of such task
for the specific data for the year?

Input: The program must be able to handle a few test cases. The first line of the standard input will
contain one integer T — the number of test cases. Each test case consists of line with the number M of
universities, another line with a list of M integers — the number of teams in each university, line with
the number N of computer labs of the Host University and a line with a list of N integers — how many
teams can be assigned to a specific laboratory.

Output: For each test case the program has to print on a separate line of the standard output the
answer to the question - yes or no.

Restrictions: All data are positive integers no larger than 20.
Example:

Input Output
1 yes
11

2 2 2 2 442 3323
5

6 6 6 6 6
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XXVII PEITYBJIMKAHCKA CTYAEHTCKA OJIUMIINAJIA ITO
ITPOI'PAMUPAHE, 8-10 maii, 2015 r.

3agaua H. CYIIEPMAPKET

Uuvo Ckpymk MMa TOIsIMO CEMEMCTBO: TpUMa CHHA U JeBeT BHyKa. M Bcuuku Te uckar aa snar. Eto
3aimo, yn4o CKpYyIK BEAHBXK CEJIMUYHO XOJIU B CylnepMapkera. BelHbkK, KaTo OTUIIBI B Mara3uHa,
rmonajHal Ha TIPOMOIUs ¢ MOTO ,,Bcsika Haii-eBTrHa K-Ta croka — OesmuiatHa!”. Cren Kato pa3ydui
mpaBmwiIaTa Ha mpoMoruaTa undo CKpyK pa3dpan cleaHOTO: KOTaTo OTHJE Ha KacaTa ¢ M30OpaHHTe
CTOKH, KYITyBa4ybT MoJjiydaBa Baydep. Heka BayuepsT chappka N croku. Torapa Hali-eBTUHUTE L N/K
OT TSX ca Oe3IUIaTHHU (L X | e monnara usa wacr na X). Hanmpumep, ako BbB Baydepa uMa 5 CTOKH 3a
200, 100, 1000, 400 u 100 mapu u K = 2, To | 5/2 ] =2, Torasa Ges3miatHu 1me GBAAT ABETE CTOKHU IO
100 mapu 1 KIHEHTHT 1ie TpssOBa na 3armiatu 061o 1600 mapwu.

3naere, ye yndo CKPYIK € CKBIIEPHHUK M TPEIH Ja OTHUJE Ha Kacara ChoOpasmi, 4e MOXKE Jia pa3zeiiv
n30paHUTe CTOKM Ha TPYNH M 3a BCSAKA J1a MOJY4Yd OTAENIEH Baydep Taka, 4e Ja M3Xapy MO-MajKo
napu. C Hero, KakTo OOMKHOBEHO, € U JKBJITOTO mare, KOETO rmoMara Ha YM4o CH B MOKYNKHUTE. Ynuo
CkpyK My BB3JIOXKWI Ja pa3lied CTOKUTE B TPYNH 3a J1a C€ BB3MOJ3BAT OT IMPOMOLMATA IO
onTuMayieH HauuH. [loMOrHEeTe MM, KaTO HANUIIETe MporpamMa, KOATO OMpe/esss MUHUMAaJIHATA CyMa,
KOSITO MOX€ JIa C€ 3aIlJIaTH 3a U30paHUTE CTOKU, aKO CE€ Pa3JeisaT B HSIKOJKO IPYIIH.

Bxoa: Ilporpamara TpsibBa ma Moxke aa oOpaboTBa HSKOJKO MpUMEpa MpH €AHO H3MbiIHeHue. Ha
OBPBUSL PEJl HA CTAHAAPTHHUS BXOA Ie Objae 3amajaeH OposAT T Ha TECTOBUTE MPHUMEPH. 3a BCEKU
TECTOB MPHUMEpP, HA IIBPBHS P ca 3aJaJeHU JBe meiu 4nucia — Opost N Ha CTOKHTE, KOUTO YHYO
Ckpymx ucka na kynu u mapameTspa K Ha akmusta ,,Bcska nHaii-eBtHa K-Ta croka — Oe3mnartHa!”.
Crnenpamusar peq cbabpka N menu 4ucia, Kato i-ToTo OT TsIX € meHara Al Ha i-TaTta cTOKa, KOSTO IIe
Kynu un4do CKpymx.

M3xox: 3a Bcexku mpumep mporpaMara TpsiOBa J1a M3BEJE Ha OTICJIECH PEJ Ha CTAHAAPTHUSA H3XO[
MUHUMAaJTHATa CyMa, KosiTo yndo CKpyK TpsiOBa J1a TUIaTH 32 CTOKHUTE.

Orpanuvenusi: 1 <N <100 000, 2 < K <100, 1 <A;<10 000.

IIpumep:

Bxogx HU3xon
1 1300
5 2

200 100 1000 400 100

Ilosicnenue: B nmocouenus npumep unyo CKpyIK MOXE Ja pa3feld MOKYNKHWTE Ha JBE TPYIHU: B
enHaTa me otuaar ctoku 3a 1000 u 3a 400 mapu u Torasa crokara 3a 400 mapu me 6b1e Oe3riarHa, a
B JlpyraTta rpymna e ObJaT OCTaHaJluTe CTOKM W ToraBa enHa oT ctokuTe 3a 100 mapu me Obae
6e3mnartHa 1 yndo Ckpymx me miatu camo 1300 mapu.



SOUTH-WEST UNIVERSITY ,,ST. NEOFIT RILSKI*“ BLAGOEVGRAD
B XXVII BULGARIAN COLLEGIATE PROGRAMMING CONTEST, May 8-10, 2015

Task H. SUPERMARKET

Uncle Scrooge has a large family: three sons and nine grandchildren. And they all want to eat.
Therefore, Uncle Scrooge weekly walks to the supermarket. Once, as he went to the store, got a
promotion with the motto "Each cheapest K-th commodity - free!”. Discovering the rules of the
promotion Uncle Scrooge understood: when goes to the cashier with chosen goods, the buyer gets a
voucher. Let the voucher contains N commodities. Then the cheapest | N/K | of them are free (L x |is
the floor of x). For example, if the voucher has 5 products for 200, 100, 1000, 400 and 100 money and
K = 2, then |5/ 2] = 2 and the two products for 100 money each will be free and the client will have to
pay a total of 1600 money.

You know that Uncle Scrooge is a miser and before going to the checkout misconstrued that can divide
the selected items into groups and for each group to receive a separate voucher so that to spend less
money. Being with him, as usual, Yellow Duck would like to help his uncle in purchases. Uncle
Scrooge charged him to divide the goods into groups to take advantage of the promotion in an optimal
way. Help them by writing a program that determines the minimum amount that can be paid for
selected goods if divided into several groups.

Input: The program must be able to handle a few test cases. The first line of the standard input will
contain one integer T — the number of test cases. Each test case starts with line where two integers will
be given — the number N of goods Uncle Scrooge wants to buy and the parameter K of the promotion
"Each cheapest K-th commodity - free!". The next line will contain N integers, such as the i-th of them
is the price A; of the i-th commodity that will buy Uncle Scrooge.

Output: For each test case the program has to print on a separate line of the standard output the
minimum amount Uncle Scrooge has to pay for the goods.

Restrictions: 1 <N <100 000, 2 <K <100, 1 <Ai< 10 000.

Example:

Input Output
1 1300
52

200 100 1000 400 100

Explanation: In the example Uncle Scrooge can divide purchases into two groups: one with goods for
1000 and 400 money and then good for 400 money will be free The other group will be of other goods
and then one of the goods for 100 money will be free. So Uncle Scrooge will pay only 1300 money.
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XXVII PEITYBJIMKAHCKA CTYAEHTCKA OJIUMIINAJIA ITO
ITPOI'PAMUPAHE, 8-10 maii, 2015 r.

3agaua |. IOPAJBK

Mumu obmua Teopusara Ha uyuciara. ToBa € emna or ton 10 Ha JFOOMMHTE ¥ JUCHMILIMHU B
MaTemarukaTa. Buepa, yeTeliku mpeanouynTaHus oT Hesd Y4eOHUK, OTHOBO CpEIIHA €THO OT JHOOMMUTE
CH TIOHSATHUS — MYJTMUNIUKAMUBEH NOPAOLK HA YUCAO0 nO modya N (WK TPOCcTO nopaovk). Ts e
BB3XUTEHA OT IPAIIMO3HOCTTA HA TOBA MOHATHUE U, CJIe]] KATO BU MPUIIOMHHU JIe(DUHULIUATA MY, HCKa 14
peluTe eHa 3a/1auka, CBbp3aHa ¢ Hero. M Taka: ako ca JaJieHU JBe B3aUMHO IIPOCTH 4mcia (a, n) =1,
TO MOKa3aTesl Ha & MO MOAYJI N Hapuyame Hal-MajJKOTO MOJIOKHTEIHO 10 4uciao b, 3a koeto e
M3MbIHeHo a° = | (mod n). T.e. ocTaThbKBT Ha a’ npu fenenue Ha N e 1. 3abenexere, ue TOBA MOHATHE
¢ nobpe AeuHUpPaHO — aKO JIBE YMCIIA & M N ca B3aMMHO MPOCTH, TOraBa BUHATM UMa MOHe eaHo b, 3a
koero a° = 1 (mod n). Hanpumep, criopen teopemara na Oiinep, a”™ = 1 (mod n), kbaero ¢(n) e
¢dbysakmusaTa Ha OWep 3a JaJICHOTO YMCIO N — OPOSAT HA €CTECTBEHUTE MOJIOKHUTEITHN YHCIIA MTO-MaJIKH
OT N ¥ B3aUMHO MPOCTH C HEro. 3a yAOOCTBO I CUMTaMe, Y€ ako JBE Yucia & U N He ca B3aUMHO
MIPOCTH, TO MOPSABKBT HA & IO MOAYJ N chIo ¢ AchuHupan u ¢ 0. MuMH HUCKa OT Bac Ja HAIUIICTE
mporpamMa, KosiTo Mo 3a/1aJieHO YHCIIO @, HaMHpa MOPAIBIMUTE HA & MO MOJYJ BCHYKH YMCIA B JaJIeH
WHTEpPBAJ.

Bxona: IIporpamara TpsOBa na Moxke na oOpaboTBa HSAKOJIKO MpUMEpa MpU €AHO W3MbiIHeHue. Ha
II'BPBUSL PEll HA CTAHJAAPTHUSA BXOJ 1€ Obje 3afaneH Oposat T Ha TecToBUTE NpuMepu. Beeku TecT ce
CbCTOU OT €JJMH peJl, Ha KOWTO I ca 3a/1aieHu Tpu uenu yucna A, F u T — 4uciaoTo, Y4MUTO nops bLn
THPCHUM, HAYAJIOTO U Kpas Ha MHTEpBaja, OT KOWTO ce MHTepecyBame, CbOTBETHO.

M3xon: 3a Bceku mpumep mporpamara TpsOBa Ja M3BEJE HA OT/AEICH PeJ HAa CTAHAAPTHHS M3XO0[
cymara Ha MOpsIBIUTE Ha A 10 MOYJI BCHUKH 4YKCia B 3aTBOpeHus uHtepsain [F, T].

Orpanmuenns: 1 <A<10° 1<F<10°1<T<10% F<T, T-F<10°.

Mpumep:

Bxox N3xon

2 19

7 8 11 010202925
123012 3 100001
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@ XXVII BULGARIAN COLLEGIATE PROGRAMMING CONTEST, May 8-10, 2015

Task I. ORDER

Mimmy likes the Number theory. This is one of the top 10 of her favorite subjects in mathematics.
Yesterday, reading her favorite book, she saw again one of her favorite concepts — the multiplicative
order of a number modulo n (or simply order). She is delighted by the gracefulness of this concept
and after recalling its definition wants you to solve a task, connected with it. So, for given two
mutually prime natural numbers (a, n) = 1, the order of a modulo n is the smallest positive integer b
such that a° = 1 (mod n), i.e. the remainder of a° modulo n is 1. Note that this concept is well defined —
if two numbers a and n are co-prime then always exists at least one b for which a” = 1 (mod n). For
example, according to the Euler's theorem, a®™ = 1 (mod n), where ¢(n) is the function of Euler for
the given number n — the number of natural positive integers less than n and co-prime to it.
Furthermore, we will consider that if two numbers a and n are not mutually prime, the order of a
modulo n is also defined and equal to 0. Mimmy asks you to write a program that, given the number a,
to find the sum of all orders of a modulo all numbers in a given interval.

Input: The program must be able to handle a few examples, in one run. The first line of the standard
input will contain the number T of the test cases. Each test consists of a line with three integers A, F
and T — the number whose orders we look for, the beginning and the end of the interval we are
interested, respectively.

Output: For each test case, the program has to print on a separate line of the standard output the sum
of all orders of A modulo the numbers in the closed interval [F, T].

Restrictions: 1<A<10% 1<F<10% 1<T<10% F<T, T-F<10°

Example:

Input Output

2 19

7 8 11 ©10202925
123012 3 100001
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3anaua J. UBOBPA’KEHUE

UYepHo-0enmn n300pakeHUs CE€ TPEICTABAT KAaTO pacTep ¢
pasmepu N X N (Bmwx ¢urypara). Hamumere mnporpama,
KOSTO HaMHpa MaKCHMAalHOTO Jille (M3MepeHo B Opoi
MUKCENIM) Ha TPAaBOBI'BIHUK OT MU300PAKEHHETO, ChCTABEH
CaMo OT YEPHU IMHKCEIIH.

Bxon: IIporpamara TpsiOBa 1a Moxke 1a 00paboOTBa HAKOJIKO
nmpuMepa TpU €IHO W3NBJIHCHHEe. Ha mnbpBUS pem Ha
CTAaHJAPTHHUSA BXOJ 111e ObJe 3a1aeH OposT T Ha TeCTOBUTE
npuMepu. Bcekn TecToB mpuMep 3amouBa ¢ pell, Ha KOHTO
e e 3aaaneH pazmepsT N Ha pactepa. Cnensat N pena ¢ mo
eInH OMTOB HHM3 C JabKhMHa N Ha BCEKH OT TiX,
MPEACTaBAIIM caMoTO Hu300pakenue. bemute nukcenu ca
KOJMPAHU C HYJIH, a YEPHUTE — C CIAUHUIIH.

M3xon: 3a Bcekw TECTOB NpHUMEp Tporpamara TpsOBa Ja
U3Bele Ha OTAENEH peld Ha CTAHAAPTHUS M3X0J HAMEPEHOTO IMIE Ha MaKCHMAaJleH YepeH
IMpaBOBI'BJIHUK.

Orpanuyenns: 5 < N < 2048.

IIpumep:

Bxon H3xox

1 16
10

0000000000
0111000000
0011000000
0001010100
0001111110
0000111100
0000111100
0000111100
0000100100
0000100100
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Task J. IMAGE

Black and white images are presented in a raster sized N x N

pixels (see the figure). Write a program to find the maximum
surface (measured with the number of pixels) of a rectangle

from the image composed of only black pixels.

Input: The program must be able to handle a few test cases,
in one run. The first line of the standard input will contain
one integer T — the number of test cases. Each test case will

start with a line which contains the size N of the raster. Then
N lines follow with a bit string of length N on each of them

representing the image. White pixels are encoded with zeros

and black — with ones.

Output: For each test case the program should print on

separate line of the standard output the surface of a
maximum black rectangle.

Restrictions: 5 < N < 2048.
Example:

Input Output

1 16
10

0000000000
0111000000
0011000000
0001010100
0001111110
0000111100
0000111100
0000111100
0000100100
0000100100
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XXVII PEITYBJIMKAHCKA CTYAEHTCKA OJIUMIINAJIA ITO
ITPOI'PAMUPAHE, 8-10 maii, 2015 r.

3apaua K. OBIIE

B enno cramo umano N oBre. Exna Tpera oT TSX 0OarHWIM 1O JBE arHeTa, MoJoBHHATA — MO €IHO arxHe,
a ocTaHanuTe oBle Ounu sutoBu. OBUapAT pojai 3a ['eprroBAeH MOJIOBUHATA OT arHeTara, a Apyrara
MOJIOBMHA OCTaBUJI B CTAJ0TO — aKO OpOST Ha arHeTeTa Cce OKaKesl HEYETHO YHCIIO, OBYAPST KaHEI
MPUATETN U U3SKISUIM €THO arHe Ha Mpa3HHKa, 3a J1a MOXKE Jla c€ MOJIydyaT JBE PaBHU IMOJIOBUHH.
Harmmmmere mporpama 1a onpeneny KOJKO OBIE M arHeTa ca OCTaHAJIA B CTaioTo ciex [ 'eprboBuen?

Bxona: IIporpamara TpsiOBa 1a Moxke 1a 00paboTBa MPHU €HO M3MBIHEHUE HIKOJIKO TECTOBH IIPUMEpa.
bposar T Ha TecToBeTe 1ie ObJe 3aJa/JeH HAa IbPBUS pell Ha CTAHJAAPTHHUSA BXOJA. 3a BCEKU TECTOB
IIpUMEp Ha OTAEJIEH Pl € 3a/1aJIeHO LsAI0TO nojaoxuTenHo N, koero ce fenu Ha 3 6e3 0CTaThK.

M3xox: 3a Bceku TeCTOB IpUMEp IporpaMara TpsOBa Ja M3BEAE Ha OTJENIEH pel Ha CTaHAapTHHA
U3X0/1 Oposi Ha OBILIETE U arHeTaTa B CTa0To cien [ 'eprboBeH.

Orpanuyenne: 5 <N < 1000.

ITpumep:
Bxox H3xon
2 95
60 237
150

Oosicnenune: BbB BTOpus TectoB npumep 150/3 = 50 oBue ca umanu no 2 aruera u 150/2 =75 — no
eHO arHe, obmo 50*2 + 75 = 175 arnera. OT TAX €AHO OWJIO U3AJCHO OT OBYAPS U MPHUATEIUTE MY,
174/2 = 87 ca nponanenwu, a 87 ocraBar B CTaioTo. 3HauH ciies [ erboB/ieH B cTagoTo uma 150 + 87 =
237 oBue U arHera.
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Task K. SHEEPS

A herd consists of N sheeps. One third of them born two lambs each, a half - one lamb each, and others
were barren. The shepherd sold a half of lambs for St. George day and a half left in the herd. If the new
borne lambs was odd number, the shepherd invited friends and they ate one lamb for the holyday. How
many sheeps and lambs were in the herd after St. George day?

Input: The program must be able to process several test cases in one run. On the first line of the
standard input the number T of the test cases will be given. For each test case, on a separate line, the
number N of sheeps in the herd will be given, where N is divisible by three.

Output: For each test on a separate line of the standard output the program has to print the number
of sheeps and lambs in the herd after St. George day.

Restrictions: 5 < N < 1000.

Example:
Input Output
2 95
60 237
150

Explanation: In the second test case of the example ach of 150/3 = 50 sheeps born 2 lambs and each
of 150/2 = 75 — one lamb, a total of 50 * 2 + 75 = 175 lambs was born. One of them was eaten, 174/2 =
87 was sold, and the other 87 remain in the herd. So, after St. George day the herd consists of 150 + 87
= 237 sheeps and lambs.



IOTI'O3AITIAZJEH YHUBEPCHUTET ,,CB. HEO®UT PHJICKHU* BJIAT'OEBI'PAJI

XXVII PEITYBJIMKAHCKA CTYAEHTCKA OJIUMIINAJIA ITO
ITPOI'PAMUPAHE, 8-10 maii, 2015 r.

3agaua L. IEJIMTEJIN

Ja ce HanuIe nporpamMa, KosTo HaMHpa:

e Opos Ha MPOCTHTE YKCIa B MHTEpBaa [a, b];
¢ 34 BCAKO YHUCJIO OT CbIIUA MHTCPBAJ, KOCTO HEC € IIPOCTO — HCTOBUA Hal-MalIbK IMpoCT ACIIUTECII.

Bxona: IIporpamara TpsiOBa qa Moske Jia 00paboTBa IMPH €IHO M3IIBIHCHUE HAKOJIKO TECTOBU IIPUMEPA,
KouTO ca 3amanenu B apomdveH (binary) daiis, xoiiro me Obae 3aaacH Karo CTAHAAPTEH BXO.
Bceku TecToB mpuMep ce ChCTOM OT JABETE 32-OUTOBH ITOJIOKUTENHH LIEJIN YHCIIa, KOUTO Ca KpauIila Ha
UHTEpBaJa — IbPBO BHB (aiiia e 3amucan JEBUAT Kpaii, a ocIIe — JeCHMSAT.

M3xox: 3a Bceku TECTOB IpUMED ITporpaMara TpsOBa J1a U3BE/E HAa CTAHAAPTHHUA U3XO0J, IIBPBO, PEL C
Tekcta test case #<t>: (cmasBaiiTe CTpUKTHO (OPMATHPAHETO OT MpHMepa), Kbaero <t> e
HOMEpPBT Ha TEKYIIUs TECTOB IPUMEP, a CIEJ TOBA pel C Tekcra <P > primes in [<a>,
<b>]., xpuero <a>u <b > ca gBara kpas Ha uHTEpBaNa, a <P > € OPOAT HA MPOCTUTE YUCIIA B
Hero. Beeku ot creqBanuTe peoBe B M3X0/a 3a TECTOBUI IpUMEp € BbB BHIa < ( > < K > 1 03Ha4aBa,
4e IMPOCTOTO YMCIO < (> € HaW-MaJgbK IPOCT JNENMTE] HAa < K > HENPOCTH 4YHCIa B HUHTEPBAJA.
JIBoiikuTe TpsibBa s1a ObJAaT COPTHUPAHU BBB BB3XOAAL] ped Ha < ( >. Mexly pe3yaTaTure oT BCEKU
7IBa TIOPE/IHU TECTOBU IpUMepa TpsiOBa 1a MMa 10 €1H MPa3eH pel.

Orpanuvennsi: 2 <a < 10’ 2<b<10".

IIpumep:

Bxoa H3xox

2 10 test case #1:

17 17 4 primes in [2, 10].
9 9 2 4

20 200 31

test case #2:
1l primes in [17, 17].

test case #3:
0 primes in [9, 9].
31

test case #4:

38 primes in [20, 200].

2 91

3 30

5 12

7 6

11 3

131

3abenexka: [lo MOHATHM NPUYMHU BXOAHHUTE JAaHHU B IPUMEpa ca IMOKAa3aHW B TEKCTOB, a HE B
JBOWYEH BUJ, KAKTO IIe OBJAT MOIACHN HAa CTAaHAAPTHUS BXO/I.
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Task L. DIVISORS

Write a program to find:
« the number of primes in the interval [a, b];
» the smallest prime divisor for each number from the same interval, which is not prime.

Input: The program must be able to process in one run several test cases that are set in binary file
which will be given as standard input. Each test case consists of two 32-bit positive integers that are
the ends of the interval — the left end is saved first in the file, and then — the right end.

Output: For each test case, the program must write to the standard output, first, a line with the text
test case #<t>: (strictly follow the format of the example), where <t > is the number of the
current test case; on the second line —the text<p > primes in [<a>, <b>].,where<a>and
<b > are the two ends of the interval, and <p > — the number of prime numbers in it. Each of the
following lines in the output for the test case should be in the form <q> <k > and means that the
prime number < q > is the smallest prime divisor of < k > not prime numbers in the interval. Couples
must be sorted in ascending order of <q >. Between each two consecutive test cases a blank line
should be printed.

Restrictions: 2 <a<10",2<b<10’.

Example:

Input Output

2 10 test case #1:

17 17 4 primes in [2, 10].
9 9 2 4

20 200 31

test case #2:
1l primes in [17, 17].

test case #3:
0 primes in [9, 9].
31

test case #4:

38 primes in [20, 200].
2 91

3 30

5 12

7 6

11 3

131

Note: For obvious reasons, the input data in the example is shown in text form, not binary, as will be submitted
on standard input.



	description
	description
	description
	description
	description
	description
	description
	description
	description
	description
	description
	description

