
V Zhautykov Olympiad on Mathemati
s, Physi
s and Informati
s, Day 2Almaty, Saturday, January 17, 2008Problem D. The Shortest does not Mean the SimplestInput �le: nosimple.inOutput �le: nosimple.outTime limit: 2 se
ondsMemory limit: 256 megabytesYour are given integer numbers A, B and C. Output the remainder of division AB (B-th power of A) by
C.InputThe only line of the input �le 
ontains three integers: A, B, C (1 ≤ A,B,C ≤ 1018). Numbers areseparated by spa
es.OutputOutput �le must 
ontain only one non-negative integer less than C � the answer to the problem.Example nosimple.in nosimple.out3 4 5 1
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V Zhautykov Olympiad on Mathemati
s, Physi
s and Informati
s, Day 2Almaty, Saturday, January 17, 2008Problem E. Watermelons of the Field of Wonder of theFool's LandInput �le: melons.inOutput �le: melons.outTime limit: 2 se
ondsMemory limit: 256 megabytesThe world �nan
ial 
risis defeated the e
onomi
s of the Fool's Land, and Buratino de
ided to 
ultivatewatermelons for additional in
ome. Of 
ourse, for the business he started to use the famous Field ofWonder. Be
ause of the spe
ial diligen
e (or maybe be
ause of the wonderful features of the Field ofWonder), the speed of growth of ea
h watermelon was not 
hanged in time, but 
ould be di�erent fordi�erent watermelons. Watermelons of the Field of Wonder be
ome very famous and attra
tive for tourists.When Buratino noti
ed that tourists like photos with watermelons, he also introdu
ed the new servi
e forVIP tourists: photo with the heaviest watermelon.One day he simultaneously measured the weights and the speeds of growth of all watermelons. Then forany K-th day after this day he 
an 
ompute the weight of any watermelon by the formula WK = W0+S ·K,where W0 is the initial weight and S is the speed of growth for this watermelon.Buratino is too lazy to 
arry out all these 
omputations every day by hand and asks you to help him.Write a program that will �nd the heaviest watermelon at the given day.InputFirst line of input �le 
ontains one integer N � the number of watermelons (1 ≤ N ≤ 105). Ea
h ofthe next N lines 
ontains two single spa
e separated integers W0 and S (1 ≤ W0, S ≤ 109) � the initialweight and the speed of growth for the 
orresponding watermelon.The next line 
ontains one integer M � the number of days for whi
h you have to �nd the heaviestwatermelon (1 ≤ M ≤ 105). Ea
h of the last M lines of the input 
ontains one positive integer, indi
atingday number K (1 ≤ K ≤ 109) for whi
h you have to answer the task question.OutputOutput �le should 
ontain M lines � one line for ea
h day in the same order as in the input. On the
orresponding line output one integer � the number of the heaviest watermelon for this day. In 
ase whenthere are several su
h watermelons, output the minimal number of su
h watermelon. Watermelons areenumerated from 1 to N in order they appear in the input.Example melons.in melons.out31 44 38 13132
312
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V Zhautykov Olympiad on Mathemati
s, Physi
s and Informati
s, Day 2Almaty, Saturday, January 17, 2008Problem F. Martian KingInput �le: king.inOutput �le: king.outTime limit: 2 se
ondsMemory limit: 256 megabytesThere is a small Kingdom on Mars. There are some 
ities in the Kingdom, some of them are regional
enters. The Kingdom has also a 
apital whi
h may be a regional 
enter or not. Cities are 
onne
ted withone-way roads. Some of the roads are red and the remaining ones are blue. There is no more than oneroad of ea
h 
olor getting out of ea
h 
ity.There is a tradition that the King goes to a trip ea
h year. The trip starts from the 
apital 
ity and 
onsistsof L roads. The trip must end in some regional 
enter. In histori
al-aestheti
 purposes, the sequen
e of
olors of visited roads is written in Chroni
les. The red road is denoted by 
hara
ter `0', and the blueroad is denoted by `1', so the result is a sequen
e of L binary digits.Young Martian Vasja studies history. Re
ently he found some parts of Chroni
les des
ribing the periodof ruling of the King Ares. Vasja dis
overed the following requirement that should have been satis�edby the King. Ea
h year the King must 
hoose a new route, the sequen
e of whi
h is greater than the
orresponding one for previous year. When 
omparing, sequen
es are interpreted as binary numbers withleading zeros allowed. In the �rst year of his ruling the King was allowed to 
hoose any route he wished.If the King is unable to �nd the route, he must �nish his ruling. Vasja also dis
overed that Ares was verysmart and he always 
hose su
h routes that maximized the length of his ruling period.Sin
e Vasja has only parts of Chroni
les, he 
annot answer some questions. For example:
• Whi
h was King's route in K-th year of his ruling (years of ruling are enumerated starting from 1)?
• In whi
h year Ares 
hose a route denoted by a given sequen
e S?
• Whi
h route he 
hose after the route denoted by a given sequen
e S?
• Whi
h route was 
hosen before the route denoted by a sequen
e S?Vasja is not so smart as Ares so he asks you to answer the questions mentioned. Write a program thatanswers them.InputThe �rst line of the input 
ontains �ve integers N , M , F , L, Q � the number of 
ities, roads, regional
enters; the length of King's route and the number of Vasja's questions (1 ≤ N ≤ 50, 1 ≤ M ≤ 100,

1 ≤ F ≤ N , 1 ≤ L ≤ 60, 1 ≤ Q ≤ 10 000). The 
ities are enumerated with integers from 1 to N . The
apital has number 1.The following M lines des
ribe the road system � three numbers in ea
h line: Ai, Bi and Ci. Theirmeaning is that the i-th road is going from 
ity number Ai to 
ity number Bi, and its 
olor is Ci (`0', ifthe road is red, `1', if it is blue).The next line 
ontains F di�erent integers � the numbers of 
ities, that are regional 
enters.The last Q lines 
ontain one question ea
h. The format of question des
ription is the following:
• ? K � whi
h route was 
hosen by the King in K-th year of his ruling (1 ≤ K ≤ 5 · 1018)?
• ! S � whi
h year the King 
hose the route denoted by S?
• > S � whi
h route Ares 
hose after the route denoted by S?Page 3 of ??



V Zhautykov Olympiad on Mathemati
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s, Day 2Almaty, Saturday, January 17, 2008
• < S � whi
h route was 
hosen before the route denoted by S?The route is denoted by a sequen
e of L 
hara
ters `0' and `1'.It is guaranteed that all questions are 
orre
t and the answer always exists.OutputOutput �le must 
ontain T lines, one for ea
h question. For question ! S it is required to output a singlede
imal integer. For all other questions the line must 
onsist of L 
hara
ters `0' and `1' � the re
ord
orresponding to the route.Examples king.in king.out1 2 1 3 21 1 01 1 11? 3! 111

0108
2 3 2 5 41 1 01 2 12 1 02 1? 5! 00010> 01010< 01000

0010131000000101
4 6 1 6 51 2 02 3 03 4 04 3 13 2 12 1 11? 3? 4> 000111< 001101! 010101

0011010100110010110010115
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