
Problem A: Knights of the Round TableIntrodu
tionBeing a knight is a very attra
tive 
areer: sear
hing for the Holy Grail, saving damsels in distress, anddrinking with the other knights are fun things to do. Therefore, it is not very surprising that in re
entyears the kingdom of King Arthur has experien
ed an unpre
edented in
rease in the number of knights.There are so many knights now, that it is very rare that every Knight of the Round Table 
an 
ome atthe same time to Camelot and sit around the round table; usually only a small group of the knights isthere, while the rest are busy doing heroi
 deeds around the 
ountry.Knights 
an easily get over-ex
ited during dis
ussions�espe
ially after a 
ouple of drinks. After someunfortunate a

idents, King Arthur asked the famous wizard Merlin to make sure that in the future no�ghts break out between the knights. After studying the problem 
arefully, Merlin realized that the �ghts
an only be prevented if the knights are seated a

ording to the following two rules:
• The knights should be seated su
h that two knights who hate ea
h other should not be neighborsat the table. (Merlin has a list that says who hates whom.) The knights are sitting around a roundtable, thus every knight has exa
tly two neighbors.
• An odd number of knights should sit around the table. This ensures that if the knights 
annot agreeon something, then they 
an settle the issue by voting. (If the number of knights is even, then it
an happen that �yes� and �no� have the same number of votes, and the argument goes on.)Merlin will let the knights sit down only if these two rules are satis�ed, otherwise he 
an
els the meeting.(If only one knight shows up, then the meeting is 
an
eled as well, as one person 
annot sit around atable.) Merlin realized that this means that there 
an be knights who 
annot be part of any seatingarrangements that respe
t these rules, and these knights will never be able to sit at the Round Table (onesu
h 
ase is if a knight hates every other knight, but there are many other possible reasons). If a knight
annot sit at the Round Table, then he 
annot be a member of the Knights of the Round Table and mustbe expelled from the order. These knights have to be transferred to a less-prestigious order, su
h as theKnights of the Square Table, the Knights of the O
tagonal Table, or the Knights of the Banana-ShapedTable. To help Merlin, you have to write a program that will determine the number of knights that mustbe expelled.InputThe input 
ontains several blo
ks of test 
ases. Ea
h 
ase begins with a line 
ontaining two integers

1 ≤ n ≤ 1000 and 1 ≤ m ≤ 1000000. The number n is the number of knights. The next m lines des
ribewhi
h knight hates whi
h knight. Ea
h of these m lines 
ontains two integers k1 and k2, whi
h means thatknight number k1 and knight number k2 hate ea
h other (the numbers k1 and k2 are between 1 and n).The input is terminated by a blo
k with n = m = 0.OutputFor ea
h test 
ase you have to output a single integer on a separate line: the number of knights that haveto be expelled.Sample Input5 51 41 52 53 44 50 0
Sample Output2
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Problem B: The Cow Do
torIntrodu
tionTexas is the state having the largest number of 
ows in the US: a

ording to the 2005 report of the NationalAgri
ultural Statisti
s Servi
e, the bovine population of Texas is 13.8 million. This is higher than thepopulation of the two runner-up states 
ombined: there are only 6.65 million 
ows in Kansas and 6.35millions 
ows in Nebraska.There are several diseases that 
an threaten a herd of 
ows, the most feared being �Mad Cow Disease�or Bovine Spongiform En
ephalopathy (BSE); therefore, it is very important to be able to diagnose 
ertainillnesses. Fortunately, there are many tests available that 
an be used to dete
t these diseases.A test is performed as follows. First a blood sample is taken from the 
ow, then the sample is mixedwith a test material. Ea
h test material dete
ts a 
ertain number of diseases. If the test material is mixedwith a blood sample having any of these diseases, then a rea
tion takes pla
e that is easy to observe.However, if a test material 
an dete
t several diseases, then we have no way to de
ide whi
h of thesediseases is present in the blood sample as all of them produ
e the same rea
tion. There are materials thatdete
t many diseases (su
h tests 
an be used to rule out several diseases at on
e) and there are tests thatdete
t only a few diseases (they 
an be used to make an a

urate diagnosis of the problem).The test materials 
an be mixed to 
reate new tests. If we have a test material that dete
ts diseasesA and B; and there is another test material that dete
ts diseases B and C, then they 
an be mixed toobtain a test that dete
ts diseases A, B, and C. This means that if we have these two test materials, thenthere is no need for a test material that tests diseases A, B, and C�su
h a material 
an be obtained bymixing these two.Produ
ing, distributing, and storing many di�erent types of test materials is very expensive, and inmost 
ases, unne
essary. Your task is to eliminate as many unne
essary test materials as possible. Ithas to be done in su
h a way that if a test material is eliminated, then it should be possible to mix anequivalent test from the remaining materials. (�Equivalent� means that the mix tests exa
tly the samediseases as the eliminated material, not more, not less).InputThe input 
ontains several blo
ks of test 
ases. Ea
h 
ase begins with a line 
ontaining two integers: thenumber 1 ≤ n ≤ 300 of diseases, and the number 1 ≤ m ≤ 200 of test materials. The next m lines
orrespond to the m test materials. Ea
h line begins with an integer, the number 1 ≤ k ≤ 300 of diseasesthat the material 
an dete
t. This is followed by k integers des
ribing the k diseases. These integers arebetween 1 and n.The input is terminated by a blo
k with n = m = 0.OutputFor ea
h test 
ase, you have to output a line 
ontaining a single integer: the maximum number of testmaterials that 
an be eliminated.
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Sample Input10 52 1 22 2 33 1 2 34 1 2 3 41 43 71 11 21 32 1 22 1 32 3 23 1 2 30 0

Sample Output24
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Problem C: Wild WestIntrodu
tionOn
e upon a time in the west. . . The quiet life of the villages on the western frontier are often stirred upby the appearan
e of mysterious strangers. A stranger might be a bounty hunter looking for a notoriousvillain, or he might be a dangerous 
riminal es
aping the hand of justi
e. The number of strangers hasbe
ome so large that they formed the Mysterious Strangers' Union. If you want to be a mysteriousstranger, then you have to apply to the Union, and you have to pass three exams that test the three mostimportant skills: shooting, �st-�ghting, and harmoni
a playing. For ea
h skill, the Admission Committeegives a s
ore between 1 (worst) and m (best). Interestingly enough, there are no two members in theUnion having exa
tly the same skills: for every two member, there is always at least one skill for whi
hthey have di�erent s
ores. Furthermore, it turns out that for every possible 
ombination of s
ores thereis exa
tly one member having these s
ores. This means that there are exa
tly m3 strangers in the union.Re
ently, some members left the Union and they formed the So
iety of Evil Mysterious Strangers.The aim of this group is to 
ommit as many evil 
rimes as possible, and they are quite su

essful at it.Therefore, the Steering Committee of the Union de
ided that a Hero is needed who will destroy this evilso
iety. A Hero is a mysterious stranger who 
an defeat every member of the So
iety of Evil MysteriousStrangers. A Hero 
an defeat a member if the Hero has a higher s
ore in at least one skill. For example,if the evil so
iety has two members,
• Colonel Bill, with a s
ore of 7 for shooting, 5 for knife throwing and 3 for harmoni
a playing, and
• Rabid Ja
k, with a s
ore 10 for shooting, 6 for knife throwing and 8 for harmoni
a playing,then a Hero with s
ore 8 for shooting, 7 for knife throwing and 3 for harmoni
a playing 
an defeat both ofthem. However, someone with a s
ore of 8 for shooting 6 for knife throwing and 8 for harmoni
a playing
annot be the Hero. Moreover, the Hero 
annot be a member of the evil so
iety.Your task is to determine whether there is a member in the Union who 
an be the Hero. If so, thenyou have to 
ount how many members are potential heroes.InputThe input 
ontains several blo
ks of test 
ases. Ea
h blo
k begins with a line 
ontaining two integers: thenumber 1 ≤ n ≤ 100000 of members in the So
iety of Evil Mysterious Strangers and the maximum value

2 ≤ m ≤ 100000 of the s
ores. The next n lines des
ribe these members. Ea
h line 
ontains three integersbetween 1 and m: the s
ores for the three skills.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 the number of members in the Union whosatisfy the requirements for be
oming a Hero. If there is no su
h member, then output 0. It 
an beassumed that the output is always at most 1018.
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Sample Input3 102 8 56 3 51 3 91 32 2 21 100002 2 20 0
Sample Output84819999999999992
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Problem D: Pixel Shu�eIntrodu
tionShu�ing the pixels in a bitmap image sometimes yields random looking images. However, it is not verydi�
ult to show that by repeating the shu�ing enough times, one �nally re
overs the original image(why?).Your program should read a number n, and a series of elementary transformations that de�ne a�shu�ing� φ of n× n images. Then, your program should 
ompute the minimal number m (m > 0), su
hthat m appli
ations of φ always yield the original n × n image.For instan
e, if φ is 
ounter-
lo
kwise 90◦ rotation then m = 4.
InputThe input 
ontains several blo
ks of test 
ases. Ea
h 
ase 
onsists of two lines. The �rst line 
ontains asingle even integer 2 ≤ n ≤ 210. The number n is the size of images, one image is represented internallyby an n × n pixel matrix (aj

i ), where i is the row number and j is the 
olumn number. The pixel in theupper left 
orner is at row 0 and 
olumn 0.The se
ond line is a non-empty list of at most 32 words, separated by spa
es. Valid words are thekeywords id, rot, sym, bhsym, bvsym, div and mix, or a keyword followed by �-�. Ea
h keyword keydesignates an elementary transformation (as de�ned by Figure 1), and key- designates the inverse oftransformation key. For instan
e, rot- is the inverse of a 
ounter-
lo
kwise 90◦ rotation, that is a 
lo
kwise
90◦ rotation. Finally, the list k1, k2, . . . , kp designates the 
ompound transform φ = k1 ◦ k2 ◦ · · · ◦ kp. Forinstan
e, �bvsym rot-� is the transformation that �rst performs a 
lo
kwise 90◦ rotation and then verti
alsymmetry on the lower half of the image:

The input is terminated by a 
ase with n = 0.OutputYour program should output a single line whose 
ontents is the minimal number m (m > 0) su
h that φmis the identity. You may assume that for all test input you have m < 231.Sample Input256rot- div rot div256bvsym div mix0
Sample Output863457
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Figure 1: Transformations of image (aj
i ) into image (bj

i )id, identity. Nothing 
hanges : bj
i = aj

i .rot, 
ounter-
lo
kwise 90◦ rotationsym, horizontal symmetry : bj
i = an−1−j

ibhsym, horizontal symmetry applied to the lowerhalf of image : when i ≥ n/2, then bj
i = an−1−j

i .Otherwise bj
i = aj

i .bvsym, verti
al symmetry applied to the lower halfof image (i ≥ n/2)div, division. Rows 0, 2, . . . , n − 2 be
ome rows 0,
1, . . .n/2− 1, while rows 1, 3, . . .n− 1 be
ome rows
n/2, n/2 + 1, . . .n− 1.mix, row mix. Rows 2k and 2k + 1 are in-terleaved. The pixels of row 2k in the newimage are a0

2k, a0
2k+1

, a1
2k, a1

2k+1
, . . . a

n/2−1

2k , a
n/2−1

2k+1
,while the pixels of row 2k + 1 in the new image are

a
n/2

2k , a
n/2

2k+1
, a

n/2+1

2k , a
n/2+1

2k+1
, . . . an−1

2k , an−1

2k+1
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Problem E: Find the ClonesIntrodu
tionDoubleville, a small town in Texas, was atta
ked by the aliens. They have abdu
ted some of the residentsand taken them to the a spa
eship orbiting around earth. After some (quite unpleasant) human experi-ments, the aliens 
loned the vi
tims, and released multiple 
opies of them ba
k in Doubleville. So now itmight happen that there are 6 identi
al person named Hugh F. Bumblebee: the original person and its 5
opies. The Federal Bureau of Unauthorized Cloning (FBUC) 
harged you with the task of determininghow many 
opies were made from ea
h person. To help you in your task, FBUC have 
olle
ted a DNAsample from ea
h person. All 
opies of the same person have the same DNA sequen
e, and di�erent peoplehave di�erent sequen
es (we know that there are no identi
al twins in the town, this is not an issue).InputThe input 
ontains several blo
ks of test 
ases. Ea
h 
ase begins with a line 
ontaining two integers: thenumber 1 ≤ n ≤ 20000 people, and the length 1 ≤ m ≤ 20 of the DNA sequen
es. The next n lines
ontain the DNA sequen
es: ea
h line 
ontains a sequen
e of m 
hara
ters, where ea
h 
hara
ter is either'A', 'C', 'G' or 'T'.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 line 
ontaining a single integer. The �rst line 
ontainsthe number of di�erent people that were not 
opied. The se
ond line 
ontains the number of people thatwere 
opied only on
e (i.e., there are two identi
al 
opies for ea
h su
h person.) The third line 
ontains thenumber of people that are present in three identi
al 
opies, and so on: the i-th line 
ontains the numberof persons that are present in i identi
al 
opies. For example, if there are 11 samples, one of them is fromJohn Smith, and all the others are from 
opies of Joe Foobar, then you have to print 1 in the �rst andthe tenth lines, and 0 in all the other lines.Sample Input9 6AAAAAAACACACGTTTTGACACACGTTTTGACACACACACACTCCCCCTCCCCC0 0
Sample Output120100000
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Problem F: The WarehouseIntrodu
tionSe
ret Agent Θ-7 has found the se
ret weapon warehouse of the mad s
ientist Dr. Matroid. The warehouseis full of large boxes (possibly with deadly weapons inside the boxes). While inspe
ting the warehouse, Θ-7a

identally triggered the alarm system. The warehouse has a very e�e
tive prote
tion against intruders:if the alarm is triggered, then the �oor is �lled with deadly a
id. Therefore, the only way Θ-7 
an es
apeis to 
limb onto the boxes and somehow rea
h the exit on top of them. The exit is a hole in the 
eiling,if Θ-7 
an 
limb through this hole then he 
an es
ape using the heli
opter parked on the roof. There is aladder and a box below the hole, thus the goal is to rea
h this box.The �oor of the warehouse 
an be divided into a grid 
ontaining n × n 
ells, the size of ea
h 
ell is 1meter × 1 meter. Ea
h 
ell is either fully o

upied by one box or uno

upied. Ea
h box is re
tangular:the size of the base is 1 meter × 1 meter, and the height is either 2, 3, or 4 meters. In �gure (a), you 
ansee an example warehouse, where the numbers show the height of the boxes, E shows the exit, and the
ir
le shows that Se
ret Agent Θ-7 is 
urrently on the top of that box.
(a) (c) (d)(b)
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Θ-7 
an do two things:If he is standing on top of a box, and in an adja
ent 
ell there is another box, then he 
an move to thetop of this other box. For example, in the situation depi
ted in �gure (a), he 
an move either to north oreast, but not to west or south. Note that only these four dire
tions are allowed, diagonal moves are notpossible. The height di�eren
e between the two boxes does not matter.The se
ond thing Θ-7 
an do is that he 
an topple the box he is standing on in one of the four dire
tions.The e�e
t of toppling is best show by an example: in the situation shown in �gure (b), he 
an topple thebox west (�gure (
)) or north (�gure (d)). If a box of height h is toppled north (west, south, et
.) thenit will o

upy h 
onse
utive 
ells to the north (west, south, et
.) of its original position. The originalposition will be uno

upied (but 
an be later o

upied again by toppling another box). A box 
an onlybe toppled if the 
ells where it will fall are uno

upied. For example, in �gure (a), the box where Θ-7 isstanding 
annot be toppled in any of the four dire
tions.By toppling a box, Θ-7 jumps one step in the dire
tion that the box is toppled (see �gures (
) and(d)). If a box is toppled, then it 
annot be toppled again later. Re
all that there is a box below the exit(at the 
ell marked with E in the �gure), thus it is not possible to topple a box over this 
ell.The alarm system will soon release mutant poisonous biting bats, so Θ-7 has to leave the warehouse asqui
kly as possible. You have to help him by writing a program that will determine the minimum numberof steps required to rea
h the exit. Moving to an adja
ent box, or toppling a box is 
ounted as one step.InputThe input 
ontains several blo
ks of test 
ases. The �rst line of ea
h blo
k 
ontains three integers: thesize 1 ≤ n ≤ 8 of the warehouse, and two integers i, j that des
ribe the starting position of the se
retagent. These numbers are between 1 and n; the row number is given by i, the 
olumn number is given by9



j. The next n lines des
ribe the warehouse. Ea
h line 
ontains a string of n 
hara
ters. Ea
h 
hara
ter
orresponds to a 
ell of the warehouse. If the 
hara
ter is '.', then the 
ell is uno

upied. The 
hara
ters'2', '3' and '4' 
orrespond to boxes of height 2, 3 and 4, respe
tively. Finally, the 
hara
ter 'E' showsthe lo
ation of the exit.The input is terminated by a blo
k with n = i = j = 0.OutputFor ea
h test 
ase, you have to output a single line 
ontaining an integer: the minimum number of stepsrequired to rea
h the exit. If it is not possible to rea
h the exit, then output the text 'Impossible.'(without quotes).Sample Input5 5 3.2..E...2.4........4..2..0 0 0
Sample Output18
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Problem G: Widget Fa
toryIntrodu
tionThe widget fa
tory produ
es several di�erent kinds of widgets. Ea
h widget is 
arefully built by a skilledwidgeteer. The time required to build a widget depends on its type: the simple widgets need only 3 days,but the most 
omplex ones may need as many as 9 days.The fa
tory is 
urrently in a state of 
omplete 
haos: re
ently, the fa
tory has been bought by a newowner, and the new dire
tor has �red almost everyone. The new sta� know almost nothing about buildingwidgets, and it seems that no one remembers how many days are required to build ea
h di�erent type ofwidget. This is very embarrassing when a 
lient orders widgets and the fa
tory 
annot tell the 
lient howmany days are needed to produ
e the required goods. Fortunately, there are re
ords that say for ea
hwidgeteer the date when he started working at the fa
tory, the date when he was �red and what types ofwidgets he built. The problem is that the re
ord does not say the exa
t date of starting and leaving thejob, only the day of the week. Nevertheless, even this information might be helpful in 
ertain 
ases: forexample, if a widgeteer started working on a Tuesday, built a Type 41 widget, and was �red on a Friday,then we know that it takes 4 days to build a Type 41 widget. Your task is to �gure out from these re
ords(if possible) the number of days that are required to build the di�erent types of widgets.InputThe input 
ontains several blo
ks of test 
ases. Ea
h 
ase begins with a line 
ontaining two integers: thenumber 1 ≤ n ≤ 300 of the di�erent types, and the number 1 ≤ m ≤ 300 of the re
ords. This line isfollowed by a des
ription of the m re
ords. Ea
h re
ord is des
ribed by two lines. The �rst line 
ontainsthe total number 1 ≤ k ≤ 10000 of widgets built by this widgeteer, followed by the day of week whenhe/she started working and the day of the week he/she was �red. The days of the week are given bythe strings 'MON', 'TUE', 'WED', 'THU', 'FRI', 'SAT' and 'SUN'. The se
ond line 
ontains k integersseparated by spa
es. These numbers are between 1 and n, and they des
ribe the di�erent types of widgetsthat the widgeteer built. For example, the following two lines mean that the widgeteer started workingon a Wednesday, built a Type 13 widget, a Type 18 widget, a Type 1 widget, again a Type 13 widget,and was �red on a Sunday.4 WED SUN13 18 1 13Note that the widgeteers work 7 days a week, and they were working on every day between their �rst andlast day at the fa
tory (if you like weekends and holidays, then do not be
ome a widgeteer!).The input is terminated by a test 
ase with n = m = 0.OutputFor ea
h test 
ase, you have to output a single line 
ontaining n integers separated by spa
es: the numberof days required to build the di�erent types of widgets. There should be no spa
e before the �rst numberor after the last number, and there should be exa
tly one spa
e between two numbers. If there is morethan one possible solution for the problem, then write 'Multiple solutions.' (without the quotes).If you are sure that there is no solution 
onsistent with the input, then write 'In
onsistent data.'(without the quotes).
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Sample Input2 32 MON THU1 23 MON FRI1 1 23 MON SUN1 2 210 21 MON TUE31 MON WED30 0

Sample Output8 3In
onsistent data.
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Problem H: Martian MiningIntrodu
tionThe NASA Spa
e Center, Houston, is less than 200 miles from San Antonio, Texas (the site of the ACMFinals this year). This is the pla
e where the astronauts are trained for Mission Seven Dwarfs, the nextgiant leap in spa
e exploration. The Mars Odyssey program revealed that the surfa
e of Mars is veryri
h in yeyenum and bloggium. These minerals are important ingredients for 
ertain revolutionary newmedi
ines, but they are extremely rare on Earth. The aim of Mission Seven Dwarfs is to mine theseminerals on Mars and bring them ba
k to Earth.The Mars Odyssey orbiter identi�ed a re
tangular area on the surfa
e of Mars that is ri
h in minerals.The area is divided into 
ells that form a matrix of n rows and m 
olumns, where the rows go from eastto west and the 
olumns go from north to south. The orbiter determined the amount of yeyenum andbloggium in ea
h 
ell. The astronauts will build a yeyenum re�nement fa
tory west of the re
tangulararea and a bloggium fa
tory to the north. Your task is to design the 
onveyor belt system that will allowthem to mine the largest amount of minerals.There are two types of 
onveyor belts: the �rst moves minerals from east to west, the se
ond movesminerals from south to north. In ea
h 
ell you 
an build either type of 
onveyor belt, but you 
annotbuild both of them in the same 
ell. If two 
onveyor belts of the same type are next to ea
h other, thenthey 
an be 
onne
ted. For example, the bloggium mined at a 
ell 
an be transported to the bloggiumre�nement fa
tory via a series of south-north 
onveyor belts.The minerals are very unstable, thus they have to be brought to the fa
tories on a straight pathwithout any turns. This means that if there is a south-north 
onveyor belt in a 
ell, but the 
ell northof it 
ontains an east-west 
onveyor belt, then any mineral transported on the south-north 
onveyor beltwill be lost. The minerals mined in a parti
ular 
ell have to be put on a 
onveyor belt immediately, inthe same 
ell (thus they 
annot start the transportation in an adja
ent 
ell). Furthermore, any bloggiumtransported to the yeyenum re�nement fa
tory will be lost, and vi
e versa.
W E
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Bloggium refinery
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Your program has to design a 
onveyor belt system that maximizes the total amount of minerals mined,i.e., the sum of the amount of yeyenum transported to the yeyenum re�nery and the amount of bloggiumtransported to the bloggium re�nery.InputThe input 
ontains several blo
ks of test 
ases. Ea
h 
ase begins with a line 
ontaining two integers: thenumber 1 ≤ n ≤ 500 of rows, and the number 1 ≤ m ≤ 500 of 
olumns. The next n lines des
ribe theamount of yeyenum that 
an be found in the 
ells. Ea
h of these n lines 
ontains m integers. The �rstline 
orresponds to the northernmost row; the �rst integer of ea
h line 
orresponds to the westernmost
ell of the row. The integers are between 0 and 1000. The next n lines des
ribe in a similar fashion theamount of bloggium found in the 
ells.The input is terminated by a blo
k with n = m = 0.13



OutputFor ea
h test 
ase, you have to output a single integer on a separate line: the maximum amount of mineralsthat 
an be mined.Sample Input4 40 0 10 91 3 10 04 2 1 31 1 20 010 0 0 01 1 1 300 0 5 55 10 10 100 0
Sample Output98
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Problem I: Word RingsIntrodu
tionA word ring is a sequen
e of words where the last two letters of ea
h word are the same as the �rst twoletters of the next word (and the last two letters of the last word are the same as the �rst two letters ofthe �rst word). For example, the following sequen
e is a word ring:inter
ommuni
ationalalkylbenzenesulfonatetetraiodophenolphthaleinYour task is to write a program that, given a list of words, �nds a word ring. You have to makethe word ring as impressive as possible: the average length of the words in the ring has to be as large aspossible. In the above example, the average length is (20+21+24)/3 ≈ 21.6666, whi
h makes it somewhatimpressive. Note that ea
h word 
an be used at most on
e in the ring, and the ring 
an 
onsist of a singleword.InputThe input 
ontains several blo
ks of test 
ases. Ea
h 
ase begins with a line 
ontaining a single integer
1 ≤ n ≤ 100000, the number of possible words that 
an be used. The next n lines 
ontain these words.The words 
ontain only the 
hara
ters 'a'�'z' and the length of ea
h word is at most 1000.The input is terminated by a blo
k with n = 0.OutputFor ea
h test 
ase in the input, you have to output a single number on a separate line: the maximumaverage length of a ring 
omposed from (a subset of) the words given in the input. The average lengthshould be presented as a real number with two digits of pre
ision. If it is not possible to 
ompose a ringfrom these words, then output 'No solution.' (without quotes). To avoid rounding problems, we a

eptsolutions with a maximum of ±0.01 error.Sample Input3inter
ommuni
ationalalkylbenzenesulfonatetetraiodophenolphthalein0

Sample Output21.66
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Problem J: Nu
lear PlantsIntrodu
tionThe Great Plain of Algorithmia plays an extremely important role in the agri
ulture of the BanduluKingdom: this is the only pla
e where barley (Hordeum vulgare), an essential ingredient of beer, 
anbe produ
ed. Unfortunately, it is not possible to grow barley on the full area of the plain, as severalnu
lear plants have re
ently been built, and you 
annot grow barley near a nu
lear plant (sin
e you donot want to produ
e giant-size, aggressive, man-eating barley-mutants). Your task is to write a programthat determines the size of the area that 
an be used for growing barley.The Great Plain of Algorithmia is an n km × m km re
tangle, the 
oordinates of the four 
ornersbeing (0, 0), (0, m), (n, 0) and (n, m). There are two types of nu
lear plants: small and large. You are notallowed to grow barley within 0.58km of a small nu
lear plant or within 1.31km of a large nu
lear plant.InputThe input 
ontains several blo
ks of test 
ases. Ea
h blo
k begins with a line 
ontaining four integers:
1 ≤ n, m ≤ 10000 des
ribe the size of the plain, ks ≤ 100 is the number of small nu
lear plants, and
kℓ ≤ 100 is the number of large nu
lear plants. The next ks lines des
ribe the 
oordinates of the smallnu
lear plants, ea
h line 
ontains two integers 0 ≤ x ≤ n and 0 ≤ y ≤ m. The next kℓ lines des
ribe thelarge nu
lear plants in a similar fashion.The input is terminated by a blo
k with n = m = ks = kℓ = 0.OutputFor ea
h test 
ase, you have to output a single line 
ontaining the area that 
an be used for growing barley.This number should be a real value with two digits of pre
ision. To avoid rounding problems, we a

eptsolutions with a maximum of ±0.01 error.Sample Input10 10 2 22 24 45 61 810 10 1 05 50 0 0 0

Sample Output87.4698.94
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Pra
ti
e Problem X: WordsIntrodu
tionIf you want to impress people by showing how edu
ated and intelligent you are, then you should use longwords su
h as �antidisestablishmentarianism� and ��o

inau
inihilipili�
ation.� Furthermore, if you wantto asses how edu
ated and intelligent other people are, then you need a qui
k way of �nding the longestword in a text. Your task is to write a program that determines the length of the longest word.InputThe input 
ontains several blo
ks of test 
ases. Ea
h 
ase begins with a line 
ontaining an integer 1 ≤

n ≤ 1000, the length of the text in lines. The next n lines 
ontain words separated by one or more spa
e
hara
ters. The words 
ontain only the letters 'a'�'z'. The length of ea
h line is at most 1000 
hara
ters.The input is terminated by a blo
k with n = 0.OutputFor ea
h test 
ase, you have to output a single integer on a separate line: the length of the longest wordin the text.Sample Input2a ab ab
ab
d ab
de1i wanna flo

inau
inihilipilifi
ate baby0
Sample Output527
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Pra
ti
e Problem Y: TaxiIntrodu
tionJohn F. Driver earns money by providing a taxi servi
e in the Sahara Desert. If a passenger 
alls him byphone, then he goes to the given 
oordinates, pi
ks them up and goes (on a straight line) to the destination.The Sahara Taxi Union has a strange rule: the taxi ride has a �xed 
ost, it 
annot depend on the distan
etraveled. To determine a reasonable �xed 
ost, John F. Driver has to know the average distan
e that hemust travel with the passenger. He has a list of all the passengers he had yesterday. Your task is to writea program that 
al
ulates the average from this list.InputThe input 
ontains several blo
ks of test 
ases. Ea
h 
ase begins with a line 
ontaining an integer 1 ≤

n ≤ 1000, the number of passengers. The next n lines des
ribe the n passengers. Ea
h line 
ontains 4integers: the 
oordinates x1 and y1 where the passenger was pi
ked up, and the 
oordinates x2 and y2 ofthe destination. The integers are between 0 and 10000.The input is terminated by a blo
k with n = 0.OutputFor ea
h test 
ase, you have to output a single real number on a separate line: the distan
e per passengerin the list. The number should be printed with two digits of pre
ision. To avoid rounding problems, wea

ept solutions with a maximum of ±0.01 error.Sample Input21 2 3 410 20 30 400 Sample Output15.56
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