
Problem A: AstronautsIntrodu
tionThe Bandulu Spa
e Agen
y (BSA) has plans for the following three spa
e missions:
• Mission A: Landing on Ganymede, the largest moon of Jupiter.
• Mission B: Landing on Callisto, the se
ond largest moon of Jupiter.
• Mission C: Landing on Titan, the largest moon of Saturn.Your task is to assign a 
rew for ea
h mission. BSA has trained a number of ex
ellent astronauts; everyone of them 
an be assigned to any mission. However, if two astronauts hate ea
h other, then it is notwise to put them on the same mission. Furthermore, Mission A is 
learly more prestigious than MissionB; who would like to go to the se
ond largest moon if there is also a mission to the largest one? Therefore,the assignments have to be done in su
h a way that only young, inexperien
ed astronauts go to MissionB, and only senior astronauts are assigned to Mission A. An astronaut is 
onsidered young if their age isless than the average age of the astronauts and an astronaut is senior if their age is at least the averageage. Every astronaut 
an be assigned to Mission C, regardless of their age (but you must not assign twoastronauts to the same mission if they hate ea
h other).InputThe input 
ontains several blo
ks of test 
ases. Ea
h 
ase begins with a line 
ontaining two integers

1 ≤ n ≤ 100000 and 1 ≤ m ≤ 100000. The number n is the number of astronauts. The next n linesspe
ify the age of the n astronauts; ea
h line 
ontains a single integer number between 0 and 200. Thenext m lines 
ontains two integers ea
h, separated by a spa
e. A line 
ontaining i and j (1 ≤ i, j ≤ n)means that the i-th astronaut and the j-th astronaut hate ea
h other.The input is terminated by a blo
k with n = m = 0.OutputFor ea
h test 
ase, you have to output n lines, ea
h 
ontaining a single letter. This letter is either 'A', 'B',or 'C'. The i-th line des
ribes whi
h mission the i-th astronaut is assigned to. Astronauts that hate ea
hother should not be assigned to the same mission, only young astronauts should be assigned to Mission Band only senior astronauts should be assigned to Mission A. If there is no su
h assignment, then outputthe single line 'No solution.' (without quotes).
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Sample Input16 2021222324252627281011021031041051061071081 23 45 67 89 1011 1213 1415 161 102 93 124 115 146 137 168 151 121 133 166 150 0

Sample OutputBCCBCBCBACCACACA
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Problem B: BridgesIntrodu
tionThe Widget Corporation has developed the greatest te
hnologi
al advan
e of the 
entury: the megawidget.The megawidget uses revolutionary new te
hnologies, thus 
ompletely new fa
tories have to be built. Themegawidget 
onsists of n subunits; ea
h subunit will be produ
ed in a di�erent fa
tory. Widget produ
tionrequires large amount of water, thus the new fa
tories will be lo
ated on the banks of the Purple River.Widget Corporation lo
ated 2n suitable sites where fa
tories 
an be built and there are n sites on ea
hbank of the river (see the �gure below). During the produ
tion of a widget, 
ertain subunits should bemoved very qui
kly from one fa
tory to another. Unfortunately, it is impossible to build roads betweenthe fa
tories, sin
e the terrain is too rough. Therefore, the only way you 
an move subunits between twofa
tories if you build a bridge 
onne
ting them. By de�nition, a bridge has to 
ross the river, thus you
annot build a bridge that 
onne
ts two fa
tories on the same bank. Furthermore, due to te
hnologi
allimitations, two bridges 
annot 
ross ea
h other. The �gure shows a possible layout of 6 fa
tories and 5bridges.
River

Site 1 Site 2 Site n

Site n + 1 Site n + 2 Site 2nYou are given a list spe
ifying whi
h pairs of fa
tories should be 
onne
ted by bridges, and your taskis to �nd a lo
ation for ea
h fa
tory su
h that the bridges 
an be built without 
rossing. If this is notpossible, then you 
an redu
e the number of bridges by using heli
opters between two fa
tories (the twofa
tories 
onne
ted by heli
opters 
an be on the same bank or they 
an be on opposite banks). Heli
optersare very expensive, so we 
an a�ord to repla
e at most 2 bridges with heli
opters. Therefore, your task isto repla
e exa
tly 2 bridges with heli
opters, and build the remaining bridges in su
h a way that they donot 
ross.InputThe input 
ontains several blo
ks of test 
ases. Ea
h 
ase begins with a line 
ontaining two integers:
1 ≤ n ≤ 10000, the number of fa
tories, 2 ≤ m ≤ 10000, the number of pairs that have to be 
onne
ted.The next m lines 
ontains two integers ea
h, separated by a spa
e. A line 
ontaining i and j (1 ≤ i, j ≤ n)means that the i-th fa
tory and the j-th fa
tory have to be 
onne
ted (either by a bridge or by a heli
opter
onne
tion). It is not su�
ient that j 
an be rea
hed from i via a series of bridges, it is important to havea dire
t 
onne
tion between the two fa
tories.The input is terminated by a blo
k with n = m = 0.OutputFor ea
h test 
ase, if there is a solution, then you have to output 2 lines spe
ifying the pairs of fa
toriesthat are to be 
onne
ted by heli
opters. Ea
h of these two lines 
ontains a pair of integers, separatedby spa
e. If it is not possible to solve the problem with 2 heli
opters, then output the single line 'Nosolution.' (without quotes). 3



Sample Input8 71 22 32 42 53 64 75 80 0
Sample Output2 33 6
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Problem C: ChimesIntrodu
tionIn the monastery of Hotoshopp, the monks perform a mysterious ritual every midnight. The exa
t detailsof this 
enturies-old ritual is se
ret, but it is known that at the beginning of the ritual (exa
tly at midnight)several 
himes are sounded at the same time. There are many 
himes in the monastery, but there areonly n di�erent types of 
himes. Every 
hime produ
es a perfe
t triangle wave (see below for details) and
himes of the same type produ
e exa
tly the same sound. A Type 1 
hime produ
es a sound of frequen
y10Hz and the frequen
y of a Type i 
hime is double the frequen
y of a Type i − 1 
hime.Usually not all the 
himes are sounded during the ritual; there are very stri
t rules that determinewhi
h 
ombination of 
himes are sounded at midnight on a given day. Your task is to write a programthat, given a digital re
ording of the sound, determines whi
h 
himes were used.The input 
ontains m sound samples whi
h des
ribe the sound, starting at midnight. The samplingrate is exa
tly twi
e the frequen
y of the 
hime with the highest frequen
y. For example, if there are
n = 4 
himes, then the Type 4 
himes have frequen
y 80Hz, thus there are 160 samples per se
ond. If thesampling frequen
y is f , then the i-th sample is taken

t(i) :=
i

f
−

1

2fse
onds after midnight (i = 1, 2, . . . , m). That is, the samples are taken on
e every 1/f se
onds, and the�rst sample is taken 1/(2f) se
onds after midnight.Ea
h 
hime produ
es a sound wave that is a perfe
t triangle wave. The wave os
illates between 1 and
−1 in ea
h period. At midnight, the value of the sound wave is 0, and it is in
reasing. The sound of the
hime will not 
hange during the re
ording: it does not stop, it does not get quieter or louder. As anexample, the �gure below shows the triangle wave of a Type 1 
hime. If the sampling rate is 80Hz, thenthe dashed verti
al lines show the time points when a sample is taken.
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The following table shows the values of the �rst 10 samples:
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Sample number Sample time Sample value1 0.00625 0.252 0.01875 0.753 0.03125 0.754 0.0435 0.255 0.05625 -0.256 0.06825 -0.757 0.08125 -0.758 0.09325 -0.259 0.10625 0.2510 0.11875 0.75If two 
himes are sounded at the same time, then the two sound waves are simply added together; ea
hsound sample is the sum of the 
orresponding two sound samples.InputThe input 
ontains several blo
ks of test 
ases. Ea
h test 
ase begins with a line 
ontaining an integer
1 ≤ n ≤ 10, the number of 
himes, and an integer 1 ≤ m ≤ 100000, the number of sound samples. Thenumber of samples is always a power of 2, and it is su�
iently large su
h that the input 
ontains at leastone full period from the sound of ea
h 
hime. The next m lines 
ontain the m sound samples: ea
h line
ontains a real number.The input is terminated by a blo
k with n = m = 0.OutputFor ea
h test 
ase, your program should output n lines, ea
h line 
ontaining a single integer. The integerin the i-th line should be the number Type i 
himes that were sounded. It 
an be assumed that there areat most 1000 
himes of ea
h type.
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Sample Input4 3213.530.5392718.5-6.5-11-77116.5-18.5-27-39-30.5-13.513.530.5392718.5-6.5-11-77116.5-18.5-27-39-30.5-13.50 0

Sample Output262922
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Problem D: DNA RegionsIntrodu
tionA DNA sequen
e or geneti
 sequen
e is a su

ession of letters representing the primary stru
ture of a realor hypotheti
al DNA mole
ule or strand, with the 
apa
ity to 
arry information. The possible letters areA, C, G, and T, representing the four nu
leotide subunits of a DNA strand: adenine, 
ytosine, guanineand thymine bases 
ovalently linked to phospho-ba
kbone.DNA sequen
es undergo mutations during the evolution of spe
ies, whi
h means that some letters arerandomly repla
ed with others. Therefore, the DNA sequen
es of two 
losely related spe
ies are verysimilar, and the di�eren
e in
reases as the distan
e between the spe
ies in
reases. The mutations donot o

ur with uniform frequen
y throughout the sequen
e; typi
ally there are fewer mutations at thebiologi
ally important parts, sin
e even a single mutation 
an be lethal at su
h a pla
e. On the otherhand, if a part of the sequen
e does not 
arry any biologi
ally relevant information, then mutations onthis part have no e�e
t. It follows that if we 
ompare the DNA sequen
es of two spe
ies and a parti
ularregion of the sequen
e 
ontains fewer than the average number of mutations, then most probably this partof the sequen
e plays an important biologi
al role. Therefore, it is of 
ru
ial importan
e to identify su
hregions. More pre
isely, a 
onserved region is a 
onse
utive interval of the DNA sequen
e su
h that in thisregion at most p per
ent of the letters are di�erent in the two sequen
es. Your task is to write a programthat, given two DNA sequen
es, �nds the longest 
onserved region.InputThe input 
ontains several blo
ks of test 
ases. Ea
h 
ase begins with a line 
ontaining two integers:
1 ≤ n ≤ 150000, the length of the geneti
 sequen
es and 1 ≤ p ≤ 99, the maximum per
entage of mutatedletters allowed in a 
onserved region. This is followed by two lines, ea
h 
ontaining a DNA sequen
e oflength n. The sequen
e 
ontains only the letters 'A', 'C', 'G', and 'T'.The input is terminated by a test 
ase with n = 0.OutputFor ea
h test 
ase, you have to output a line 
ontaining a single integer: the length of the longest 
onservedregion between the two sequen
es. If there are no 
onserved regions in the input, then output 'Nosolution.' (without quotes).Sample Input14 25ACCGGTAACGTGAAACTGGATACGTAAA14 24ACCGGTAACGTGAAACTGGATACGTAAA8 1AAAAAAAACCCCCCCC8 33AAACAAAACCCCCCCC0 0

Sample Output87No solution.1
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Problem E: Edu
ation Radio ProgrammeIntrodu
tionAfter the very ex
iting 2006 ICPC �nals in San Antonio (Texas), ACM has de
ided to start a new radiostation that will broad
ast news, musi
 and useful programming tri
ks to the farmers in Texas. The radiostation itself will not be in Texas; it will be lo
ated at Saratov State University (Russia), whose team wonthe 2006 �nals. Who else 
ould give better programming advi
e than the winners?In order to rea
h every ran
h in Texas, powerful antennas have to be installed at the radio station.These antennas are very expensive, and they 
an broad
ast only at a limited angle. More pre
isely, thepri
e of an antenna is proportional to the square of the angle. The 
heapest antenna 
an broad
ast a
rossa 1-degree range and 
osts 1 unit of money; the se
ond 
heapest broad
asts a
ross a 2-degree range and
osts 4 units, et
. For example, if the radio station is at (0,0) and there are two ran
hes at (0, 2) and
(2, 2), then a 45-degree antenna (
osting 2025) 
an broad
ast to both ran
hes at the same time, but a44-degree antenna (
osting 1936) 
an broad
ast to at most one of the ran
hes. The angle of the antennais always an integer, thus there are 360 di�erent types of antennas.Your task is to optimize the type and position of the antennas su
h that every ran
h is rea
hed andthe total 
ost is minimized.InputThe input 
ontains several blo
ks of test 
ases. Ea
h blo
k begins with a line 
ontaining two integers:
1 ≤ n ≤ 5000 is the number of ran
hes and 1 ≤ m ≤ 40 is the maximum number of antennas that you
an install. The next n lines 
ontain 2 integers ea
h; they des
ribe the 
oordinates of the n ran
hes (thesenumbers are between 0 and 100000). The lo
ation of the radio station is always (0, 0).The input is terminated by a blo
k with n = m = 0.OutputFor ea
h test 
ase, you have to output a single line 
ontaining an integer, the minimum 
ost of broad
astingto all the ran
hes using at most m antennas.Sample Input3 20 22 02 23 30 22 02 20 0

Sample Output20263
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Problem F: Fast Tra
kIntrodu
tionTravelling in the In�nite Desert is very di�
ult, dangerous, and boring. Without roads and railwaytra
ks, 
amel riding is the only form of travel that is available between the 
ities of the desert. The DesertDevelopment Committee has de
ided to build a super fast train to 
onne
t the 
ities. The train is so fastthat it 
an go only on a perfe
tly straight tra
k; even the slightest turn would result in a 
atastrophe.Therefore, the train tra
k that will be built should be one straight line segment, whi
h means that notevery 
ity will be rea
hed by the train. Your task is to design the tra
k in su
h a way that the number ofpeople who 
an use the train is maximized. The 
itizens of a 
ity 
an only use the train line if the tra
kgoes 1 km or 
loser to the 
ity 
entre.InputThe input 
ontains several blo
ks of test 
ases. Ea
h 
ase begins with a line 
ontaining a single integer
1 ≤ n ≤ 1000, the number of 
ities. Ea
h of the next n lines 
ontain two real numbers 0 ≤ x, y ≤ 100000,the 
oordinates of the 
ity (in km) and an integer 1 ≤ p ≤ 100000, the population of the 
ity. It 
an beassumed that the distan
e between two 
ities is always more than 2 km.The input is terminated by a test 
ase with n = 0.OutputFor ea
h test 
ase, you have to output a line 
ontaining a single integer: the maximum number of peoplethat the train 
an rea
h.Sample Input410 10.4 10011.0 20 2509 30 12020.5 20 200410 10.4 10011.0 20 2509 30 12020.5 20 2500

Sample Output470500
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Problem G: Grass is GreenIntrodu
tionThis year exa
tly n people bought land in Squareville�in
luding you. When someone buys land, then the�rst thing they do is to plant grass on the land; everyone wants to make sure that their grass is greenerthan the neighbour's. Depending on the type of grass, planting it has a 
ertain 
ost. The next thing to dois to build a fen
e around the land; the 
ost of the fen
e depends of the type of the fen
e (green or white,with or without barbed wire, ele
tri
 or not, et
.) Everyone has a very parti
ular idea about the type ofgrass and the type of fen
e they want. In fa
t, everyone �rstly de
ided upon the type of grass and fen
e,and then bought the largest pie
e of land they 
ould a�ord (i.e., they 
ould buy the land, the grass, andthe fen
e). In Squareville, you 
an buy only square-shaped land, but you 
an buy any size you want. Weassume that everyone plants grass a
ross the whole area of land and everyone builds a fen
e around thefull perimeter, i.e., on all four sides.Having a larger garden means that you are more respe
ted in Squareville. Therefore, you would liketo know how many of the n people will have larger land than you. Your task is to write a program that
al
ulates this number.InputThe input 
ontains several blo
ks of test 
ases. Ea
h 
ase begins with a line 
ontaining an integer 1 ≤ n ≤

10000, the number of people buying land and a real number 0 < c < 100, the 
ost of a unit area of land.The next n lines des
ribe the n people; the �rst of these lines des
ribes you. Ea
h line 
ontains three realnumbers: the amount 1 ≤ m ≤ 100000 of money this person has, the 
ost 1 ≤ g ≤ 100 of a unit amountof grass this person plants, and the 
ost 1 ≤ f ≤ 100 of a unit length of fen
e this person builds.The input is terminated by a blo
k with n = c = 0.OutputFor ea
h test 
ase, you have to output a single integer: how many people have larger land than you. Thus,if you have the largest land, then output 0; if you have the smallest land, then output n − 1.Sample Input5 132.0 5.0 1.016.0 1.0 1.063.0 2.0 3.068.0 10.0 3.088.0 1.0 10.00 0
Sample Output1
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Problem H: HighwaysIntrodu
tionHa
kerland is a happy demo
rati
 
ountry with m × n 
ities, arranged in a re
tangular m by n grid and
onne
ted by m roads in the east-west dire
tion and n roads in the north-south dire
tion.By publi
 demand, this orthogonal road system is to be supplemented by a system of highways in su
ha way that there will be a dire
t 
onne
tion between any pair of 
ities. Ea
h highway is a straight linegoing through two or more 
ities. If two 
ities lie on the same highway, then they are dire
tly 
onne
ted.If two 
ities are in the same row or 
olumn, then they are already 
onne
ted by the existing orthogonalroad system (ea
h east-west road 
onne
ts all the m 
ities in that row and ea
h north-south road 
onne
tsall the n 
ities in that 
olumn), thus no new highway is needed to 
onne
t them. Your task is to 
ountthe number of highway that has to be built (a highway that goes through several 
ities on a straight lineis 
ounted as a single highway).
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InputThe input 
ontains several blo
ks of test 
ases. Ea
h test 
ase 
onsists of a single line 
ontaining twointegers 1 ≤ n, m ≤ 300, spe
ifying the number of 
ities.The input is terminated by a test 
ase with n = m = 0.OutputFor ea
h test 
ase, output one line 
ontaining a single integer, the number of highways that must be built.Sample Input2 43 30 0 Sample Output1214
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Problem I: IslandsIntrodu
tionThe ideal holiday for many people involves being on the white sand of a sunny bea
h on a tropi
al island,drinking 
o
ktails under the palm trees and swimming, snorkelling and diving in the 
lear blue waves. TheAlgorithmi
 Ar
hipelago is the ideal pla
e for su
h a holiday as it 
onsists of 
ountless beautiful islands.Sin
e many tourists spend their holidays (and money) on these islands, you de
ided to enter the tourismindustry and buy an island. The 
ost of an island is proportional to its area, but the number of touriststhat visit an island is proportional to the length of its bea
hes, i.e., the perimeter of the island. Your taskis to sele
t the island where the pro�t per investment ratio is the highest: where the ratio of the perimeterand the area is maximum. Out of 
uriosity, you would like the determine the minimum of this ratio aswell.In the input you are given the map of the ar
hipelago as an n × n matrix. Ea
h 
ell 
ontains eitherwater or land. An island is a 
onne
ted area of land.
• Two 
ells sharing only a 
orner are not 
onsidered to be neighbours. (Therefore, there are 3 islandsin the sample input).
• It 
an happen that an island 
ontains one or more lakes. The perimeter of these lakes also 
ontributeto the perimeter of the island.
• It 
an happen that the lake on an island 
ontains further islands. These are 
onsidered to be separateislands, and the area of these islands does not 
ontribute to the area of the island 
ontaining them.
• We assume that there is water in the area outside the map.InputThe input 
ontains several blo
ks of test 
ases. Ea
h 
ase begins with a line 
ontaining a single integer

1 ≤ n ≤ 400, the size of the map. This is followed by n lines, ea
h 
ontaining n 
hara
ters. Chara
ter '.'means water and 
hara
ter 'X' means land. It 
an be assumed that the map 
ontains not only water.The input is terminated by a test 
ase with n = 0.OutputFor ea
h test 
ase, you have to output a line 
ontaining two real numbers, separated by a spa
e: themaximum and the minimum of the ratio of the perimeter and the area. To avoid rounding problems, wea

ept solutions with a maximum of ±0.001 error.Sample Input8....XXXX.XXX.XXXXX.XX...XX...XX.X.XXX.XXX.XXX.XXX....XX.XXXXXX..0
Sample Output1.923 1.666

13



Problem J: Jewel-eating MonstersIntrodu
tionA

ording to an
ient legends, deep in the Forest of Walking Trees lies a mysti
al 
ave 
alled the Cave ofIn�nite Wealth. In the middle of a huge 
avern there is a lake surrounded by stala
tites and stalagmites.The dark, 
old water of the lake has magi
al properties; if anyone tosses a gold 
oin into the lake atmidnight and spends the night in the 
ave, then he will �nd that he has more money in the morning thanhe had in the evening. More pre
isely, if he had x gold 
oins (after tossing one into the water), then hewill have αx gold 
oins in the morning.The famous adventurer Gorgon Rattlesnake spent many years �nding the 
ave. As you 
an imagine,the exa
t lo
ation is a well-guarded se
ret. Finally, after studying 
ountless old maps, 
onsulting withmany famous sages, and making heavy use of GPS te
hnology, he managed to arrive at the entran
e ofthe 
ave.Gorgon Rattlesnake spent n nights in the 
avern, tossing a 
oin into the lake ea
h night. After nnights, he travelled to the bustling 
ity of Tse'padub. In Tse'padub, he visited the jewellery shop, andbought diamond rings to make transporting his valuables easier. Ea
h diamond ring 
osts c gold 
oins,and he bought as many diamond rings as he 
ould.So far he was lu
ky. But shortly after he left the jewellery shop, he was atta
ked by jewel-eatingmonsters. These monsters did not harm him, but they ate all the diamond rings. For this reason, GorgonRattlesnake was left with no other valuables than the remaining gold 
oins. How many gold 
oins doeshe have?InputThe input 
ontains several blo
ks of test 
ases. Ea
h 
ase 
onsists of four integers separated by spa
es:
• The number 2 ≤ x ≤ 100000000 of 
oins Gorgon Rattlesnake had when he arrived to the 
ave.
• The number 2 ≤ α ≤ 100000000 that the gold 
oins are multiplied by ea
h night.
• The number 1 ≤ n ≤ 100000000 of nights Gorgon Rattlesnake spent in the 
ave.
• The 
ost 2 ≤ c ≤ 100000000 of a diamond rings.It 
an be assumed (for mysterious reasons) that c is always a prime number.The input is terminated by a blo
k with x = α = n = c = 0.OutputFor ea
h test 
ase, you have to output a line 
ontaining a single integer: the number of gold 
oins GorgonRattlesnake has.Sample Input52 7 1 69127 4 56 37994 7 63 10338 2 88 55762 11 86 4330 0 0 0

Sample Output35719882177394
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Problem K: Knowledge TransferIntrodu
tionIn re
ent years it has be
ome very fashionable to buy widgets and the demand for widgets in
reased aboveall expe
tations. In fa
t, the supply 
annot keep up with the demand: every widgeteer is busy buildingwidgets all day. The Asso
iation for Widget Produ
tion realized the problem and de
ided that newwidgeteers have to be trained. Training widgeteers is a long pro
ess: a beginner's 
ourse on widgeteeringlasts n days with a 2-hour training session on ea
h day. Due to the la
k of quali�ed tea
hers, only twogroup of students will be admitted to the 
ourse. To a

ommodate the di�erent lifestyles of the students,the training sessions of the two groups take pla
e at di�erent times of the day. Ea
h student is availableonly for a 
ertain period of time on ea
h day. Therefore, the assignment of the students into groups andthe s
heduling of the training sessions should be done in su
h a way that every student 
an attend everysession.InputThe input 
ontains several blo
ks of test 
ases. Ea
h blo
k begins with a line 
ontaining two integers: thenumber 1 ≤ d ≤ 50 of days the training lasts and the number 1 ≤ n ≤ 8000 of students. The next n linesdes
ribe when the students are available. Ea
h line 
ontains d time periods, des
ribing when the givenstudent 
an attend a training session on the d days. A time period is given by a start time and end timeseparated by a dash. The time periods for the di�erent days are separated by spa
es. For example, aline beginning with '8:00-19:30 16:45-20:00' means that on the �rst day the student is available onlybetween 8:00 and 19:30, while on the se
ond day the student is available only between 16:45 and 20:00.Therefore, on the se
ond day, the student 
an parti
ipate in a 2-hour training session that starts at 18:00,but it 
annot parti
ipate in it if it starts at 18:01.The input is terminated by a blo
k with d = n = 0.OutputFor ea
h test 
ase, you have to output a way of assigning the students into two groups and a s
heduling ofthe training sessions. Ea
h of the �rst n lines of the output should 
ontain the integer 1 or 2, dependingon whi
h group the given student is assigned to. The next d lines des
ribe the s
heduling of the trainingsessions. Ea
h line 
ontains two starting times (separated by a spa
e): the starting times of the twotraining session on the given day. (Re
all that ea
h training session lasts exa
tly 120 minutes; the twotraining sessions 
an overlap). The starting time should be formatted like this: 9:45. A session 
annotstart later than 22:00 (i.e., it will end on the same day). If it is not possible to �nd a s
hedule that satis�esthe requirements, then output 'No solution.' (without quotes).
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Sample Input5 48:00-13:30 7:00-16:30 9:20-18:20 16:00-19:20 9:10-17:4512:00-16:10 14:22-18:30 9:11-17:45 10:10-18:10 10:30-14:209:10-17:00 12:30-15:40 10:30-13:00 9:10-18:00 9:00-13:008:00-18:20 9:30-17:30 11:01-19:20 9:31-12:20 9:30-14:005 48:00-13:30 7:00-16:30 9:20-18:20 16:00-19:20 11:10-17:4512:00-16:10 14:22-18:30 9:11-17:45 10:10-18:10 10:30-14:209:10-17:00 12:30-15:40 10:30-13:00 9:10-18:00 9:00-13:008:00-18:20 9:30-17:30 11:01-19:20 9:31-12:20 9:30-14:000 0
Sample Output12129:10 12:0012:30 14:2210:30 11:0116:00 10:109:10 10:30No solution.
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