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Arithmetic Rectangle ARY
Available memory: 128 MB.

We are given a grid consisting of n×m unit squares. Each of the unit squares contains a single integer. In this
task we are interested in arithmetic rectangles lying on the grid, i.e., rectangles comp osed of unit squares such
that numb ers in every row and every column form arithmetic sequences. Recall that an arithmetic sequence
is a sequence in which any two consecutive terms differ by the same amount.

In addition, we aim to find the largest arithmetic rectangle, i.e., the one covering the most unit squares.
For example, the largest arithmetic rectangle on the grid b elow consists of nine unit squares:

Input

In the first line of the input there is a single integer t (1 ¬ t ¬ 10 000) denoting the numb er of test cases that
follow. The description of each test case b egins with a line with two integers n and m (1 ¬ n;m ¬ 3 000). In
each of the following n lines there are m integers from the range [0; 109℄. These numb ers describ e the grid.
The size of each input file will not exceed 20 MB.

Output

Your program should output t lines with answers for the consecutive test cases. The answer for a single test
case is one integer equal to the numb er of unit squares contained in the largest arithmetic rectangle that can
b e found on the grid describ ed in the test case.

Example

For the input data:

2

4 4

5 3 5 7

2 4 4 4

3 5 3 1

6 3 2 4

2 3

0 1 2

1 2 3

the correct result is:

9

6

ARY 1/1
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Bytean Road Race BAJ
Available memory: 64 MB.

The Bytean Road Race is to b e held tomorrow in Bytetown city center. The streets of Bytetown form a regular
grid: all of them go from the south to the north or from the west to the east. The participants of the race are
only allowed to use some given parts of the roads.

Byteasar’s task is to place the event’s sp onsors’ banners on some of the crossings, and to do that he has to
examine the route map of the race. The map depicts the segments of streets that the runners are allowed to
use. There are n crossings and m vertical and horizontal road segments marked on it. Every segment starts
and ends at some crossing and do es not contain any other crossings. The road segments may only intersect at
the crossings.

The crossings are numb ered from 1 to n. The race will start at the crossing numb er 1 and finish at the
crossing numb er n. The runners can pick their routes themselves, however they are required to run only south
and east and only along the segments marked on the map. The road segments on the map are chosen in such
a way that, by running in accordance with the rules, one can get to the finish from any place, and every place
is reachable from the start crossing.

Byteasar wants to place the banners in a way that ensures that no runner will see a banner of the same
sp onsor twice. Therefore, for some pairs of crossings, Byteasar has to check whether it is p ossible for the route
of some participant to go through b oth crossings. The race takes place tomorrow, so a program that will help
him do the task is urgently needed.

Input

The first line of the input contains three integers n, m and k (2 ¬ n ¬ 100 000, 1 ¬ m ¬ 200 000, 1 ¬ k ¬

300 000). They denote the numb er of crossings on the race route, the numb er of marked segments on the map
and the numb er of pairs of crossings to b e checked, resp ectively.

The following n lines describ e the lo cations of the crossings. The i-th of these lines contains the co ordinates
of the i-th crossing represented by two integers xi, yi (−109 ¬ xi; yi ¬ 109). In addition, x1 ¬ xn and y1 ­ yn.
There will b e at most one crossing at any given p oint. The axes of the co ordinate system corresp ond to the
real world cardinal directions in the natural way: the OX axis go es towards the east, and the OY axis —
towards the north.

Each of the following m lines contains a description of a single segment on the map, consisting of a pair of
integers ai, bi (1 ¬ ai; bi ¬ n; ai 6= bi) denoting the indices of crossings connected by the segment. All of these
segments are either vertical or horizontal and they may only intersect at common endp oints (the crossings).

The next k lines contain the descriptions of pairs of crossings to b e checked. The i-th of these lines contains
two integers pi, qi (1 ¬ pi; qi ¬ n, pi 6= qi).

Output

Your program should output k lines. The i-th of these lines should contain the word TAK (i.e., yes in Polish) if
it is p ossible for the route of some participant to go through b oth crossings pi and qi (in any order). Otherwise
the output should b e NIE (no in Polish).

BAJ 1/2
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Example

For the input data:

9 10 4

1 6

2 6

4 4

1 4

3 4

4 6

6 4

3 1

6 1

1 2

4 1

2 6

3 6

5 4

5 3

5 8

3 7

7 9

9 8

4 8

2 5

8 7

7 6

the correct result is:

TAK

NIE

NIE

TAK

2 3 5 6

1

2

3

4

5

6

1

4

1 2 6

4

5

3

7

8 9

BAJ 2/2
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Will It Stop? CZY
Available memory: 64 MB.

Byteasar was wandering around the library of the University of Warsaw and at one of its facades he noticed a
piece of a program with an inscription “Will it stop?”. The question seemed interesting, so Byteasar tried to
tackle it after returning home. Unfortunately, when he was writing down the piece of co de he made a mistake
and noted:

while n > 1 do
if n mo d 2 = 0 then
n := n=2

else
n := 3 · n+ 3

Byteasar is now trying to figure out, for which initial values of the variable n the program he wrote down
stops. We assume that the variable n has an unb ounded size, i.e., it may attain arbitrarily large values.

Input

The first and only line of input contains one integer n (2 ¬ n ¬ 1014).

Output

In the first and only line of output you should write a single word TAK (i.e., yes in Polish), if the program
stops for the given value of n, or NIE (no in Polish) otherwise.

Example

For the input data:

4

the correct result is:

TAK

CZY 1/1
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Ants DRZ
Available memory: 6 MB.

Computer geeks like trees. Ants also like trees. Therefore we are given a tree with two ants walking on it —
the Left Ant and the Right Ant — in a way shown in the ab ove figure (the ants walk along the path depicted
with a dotted line). They start their journey at the lower end of the trunk, on its opp osite sides. The Left Ant
needs 2 seconds to walk along a single edge of the tree if walking from the ro ot (upwards), and 1 second if
walking towards the ro ot (downwards). The Right Ant is two times faster. When the two ants meet, they b oth
turn around and start walking in the opp osite directions. If any of the ants steps from the tree to the ground,
it immediately starts to climb on the opp osite side of the trunk. Apart from that, the ants are so tiny that
they would not b e visible even under a microscop e (they are depicted larger in the figure on purp ose). Your
task is to write a program that computes the moment at which the ants turn around for the second time.

Input

The first line of the input contains a single integer t (1 ¬ t ¬ 1000) representing the numb er of test cases
describ ed in the input.

The description of each test case consists of two lines. The first line contains an even integer n (2 ¬ n ¬

100 000 000) denoting the numb er of edges in the tree. The second line holds a description of the tree. It is a
string consisting of n

2 characters representing a 2n-bit binary numb er written in a hexadecimal form (using
digits and small letters from a to f). This numb er shows the Left Ant’s path around the whole tree assuming
that the Right Ant stands still. The consecutive bits of this numb er (starting from the left) mean if the Left
Ant walks away from the ro ot of the tree along the corresp onding edge (bit 1) or if it walks towards the ro ot
along this edge (bit 0). The ro ot has a trunk, that is, there is exactly one edge leading from the ro ot of the
tree.

The size of the input file do es not exceed 50 MB, which is much more than the amount of memory available
for your program.

Output

Your program should output t lines containing answers to the consecutive test cases. Each answer should
represent the moment (in seconds) in which the ants turn around for the second time, given as an irreducible
fraction p/q (without any white space around /), where p and q are p ositive integers. If the answer is integer
then, obviously, q = 1.

DRZ 1/2



28–30 X 2011 / amppz.mimuw.edu.pl

SPONSOR GŁÓWNYORGANIZATOR PARTNER

@ amppz

Example

For the input data:

1

28

fb1da30d1b7230

the correct result is:

282/5

The sample data corresp onds to the figure ab ove, and transforms to the following sequence of bits:

1111 1011 0001 1101 1010 0011 0000 1101 0001 1011 0111 0010 0011 0000

DRZ 2/2
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Gophers EKS
Available memory: 128 MB.

Dick Dastardly wants to b edevil p o or Bytean gophers. These nice little creatures live in holes in the upp er
parts of High Bytemountains.

Dick has found a mountain ridge with n gopher holes lo cated along a straight line (for simplicity, we index
the holes from 1 to n, from west to east). Dick plans to torture gophers using ro ck & roll music. He has b ought
m CD players, put a different Bytels’ album in each of them and arranged the CD players along the ridge.
The music from a CD player disturbs gophers lo cated in holes distant by at most l meters from it.

Feeling troubled, the gophers asked you to check in which holes they will not b e able to sleep well during
this winter. But now Dick Dastardly wants to make even more mess. . .

He will move the CD players from time to time. The gophers were able to steal Dick’s secret plan and now
they know precisely that on the morning of the i-th day Dick will take the CD player lo cated pi meters from
the hole numb er 1 and will put it at a p oint lo cated ri meters from that hole. Help the gophers and count the
numb er of holes in which they will not b e able to fall asleep after each such op eration.

Input

The first line of input contains four integers n, m, d and l (2 ¬ n;m ¬ 500 000, 1 ¬ d ¬ 500 000, 1 ¬ l ¬ 109)
representing the numb er of gophers’ holes, the numb er of Dick’s CD players, the numb er of days and the range
of a CD player, resp ectively.

The second line of input contains n − 1 integers x2; x3; : : : ; xn (0 < x2 < x3 < : : : < xn ¬ 109) denoting
the distances of the holes 2; 3; : : : ; n from the hole numb er 1.

The third line contains m integers z1; z2; : : : ; zm (0 ¬ z1 < z2 < : : : < zm ¬ 109) denoting the distances of
the consecutive CD players from the hole numb er 1. All the CD players are lo cated to the east of this hole.

Next, d lines follow. The i-th of these lines contains two integers pi and ri (0 ¬ pi; ri ¬ 109, pi 6= ri)
meaning that in the b eginning of the i-th day Dick is going to move the CD player lo cated pi meters from the
hole numb er 1 to the p oint lo cated ri meters to the east from that hole. You may assume that b efore every
such op eration there is a CD player at the p osition pi and there are no CD players at the p osition ri.

Output

Your program should output d + 1 lines. The line numb er i (for i = 1; 2; : : : ; d) should contain one integer
representing the numb er of holes in which no gopher would b e able to sleep well during the night before the
i-th Dick’s op eration. The last line should contain this numb er after the last Dick’s op eration.

Example

For the input data:

5 3 4 1

2 5 6 11

2 4 8

2 1

4 10

8 6

1 8

the correct result is:

2

3

3

5

3

EKS 1/1
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Laundry FRA
Available memory: 128 MB.

A few friends have decided to do laundry together. They are all very neat, so each day each of the friends
wears one clean pair of so cks and one clean shirt. The friends have put all dirty so cks and shirts to their
washing machine. Now they have started to plan how they will dry their laundry. To put this in order, they
have decided that:

� every so ck will b e fastened to the string with a single clothespin,

� each shirt will b e fastened with three clothespins,

� one p erson’s so cks should all b e fastened with clothespins of the same color,

� one p erson’s shirts should all b e fastened with clothespins of the same color,

� clothes b elonging to different p ersons may not b e fastened with clothespins of the same color,

� apart from that, they wish to use the smallest p ossible numb er of clothespin’s colors.

Now they have scattered all their clothespins on the flo or and counted the numb er of clothespins of each color.
Unfortunately, they were not able to figure out which colors should each of them use. Write a program that
will help them with this problem.

Input

The first line of input contains two integers n and k (2 ¬ n; k ¬ 1 000 000) denoting the numb er of friends and
the numb er of clothespins’ colors available. The second line contains n numb ers d1; d2; : : : ; dn representing the
numb er of days each friend was collecting laundry (1 ¬ di ¬ 1 000 000). The third line contains k numb ers
l1; l2; : : : ; lk representing the numb ers of clothespins of resp ective colors (1 ¬ li ¬ 4 000 000).

Output

Your program should output the minimal numb er of clothespins needed to dry all the laundry. If it is not
p ossible to dry all the laundry in the requested manner, your program should output a single word NIE (i.e.,
no in Polish).

Example

For the input data:

2 4

3 4

20 10 8 10

the correct result is:

3

whereas for the input data:

3 8

5 4 3

14 14 14 14 14 14 14 14

the correct result is:

NIE

Explanation for the first example: The first p erson needs 6 clothespins for her so cks and 8 clothespins for
her shirts. The second p erson needs 8 clothespins for her so cks and 12 clothespins for her shirts. The second
p erson should use the clothespins of the first color b oth for her so cks and her shirts. The first p erson may
then use, e.g., the clothespins of the second and the fourth color.

FRA 1/1
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Bits Generator GEN
Available memory: 64 MB.

Byteasar likes to play with his random (well, actually pseudorandom) bits generator, which he has found on
his computer. This generator works in a very simple way. The moment the computer is turned on, an integer
in the range b etween 0 and m− 1 is chosen automagically. This integer is called the seed of the generator; we
will use variable z to represent it. Then, in order to generate a random bit, the following function is called. It
computes a new value of the seed which is then used to generate a single bit:

z := ⌊(z · a+ 
)=k⌋ mod m

if z < ⌊m=2⌋ then
return 0

else
return 1

The numb ers a, 
, k are some constants. Byteasar has called this function n times and has thus obtained
a sequence of bits b1; b2; : : : ; bn. Now he is wondering what is the numb er of different p ossible values of the
initial seed.

Input

The first line of the input contains five integers a, 
, k, m and n (0 ¬ a; 
 < m, 1 ¬ k < m, 2 ¬ m ¬ 1 000 000,
1 ¬ n ¬ 100 000). The second line contains an n-character string consisting of digits 0 and 1; the i-th digit of
the string represents the bit bi.

Output

You should output one integer representing the numb er of integers from the range b etween 0 and m−1 which
could have b een the initial seed of the generator.

Example

For the input data:

3 6 2 9 2

10

the correct result is:

4

Explanation of the example: The initial seed of the generator could have b een equal to 1, 2, 7 or 8.

GEN 1/1
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Afternoon Tea HER
Available memory: 32 MB.

During his visit at Bytic Islands Byteasar really enjoyed the national b everage of Byteans, that is, tea with
milk. This drink is always prepared in a strictly determined manner, which is as follows. Firstly the teacup is
filled with tea mixed half and half with milk. Then, an n-letter ceremonial word consisting of letters H and M
is chosen. Now, for i = 1; 2; : : : ; n, the following action is p erformed: if the i-th letter of the ceremonial word
is H, one should drink half of the teacup, add tea until the teacup is full and stir. On the other hand, if the
i-th letter of the word is M, one should p erform a similar action, however milk should b e added instead of tea.
After such action is p erformed for each letter of the ceremonial word, the remaining liquid is disp osed of.

Each time Byteasar p erforms the ceremony, he wonders which of the ingredients he has drunk more: tea
or milk. Help Byteasar answer this question.

Input

The first line of input holds an integer n (1 ¬ n ¬ 100 000). The second line contains an n-letter word
consisting of letters H and M; this is the ceremonial word used by Byteasar.

Output

Your program should output a single letter H if Byteasar has drunk more tea than milk; a single letter M if he
has drunk more milk than tea; or the word HM if he has drunk equal amounts of tea and milk.

Example

For the input data:

5

HMHHM

the correct result is:

H

Explanation of the example: Byteasar has drunk 1 3764 teacups of tea and 59
64 teacups of milk in total.

HER 1/1
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Intelligence Quotient ILO
Available memory: 128 MB.

At the University of Byteland one can only study maths and computer science. Currently there are n maths
students and m computer science students. These ma jors are so hard to study that nob o dy studies b oth of
them at the same time.

Byteasar is the rector of the university. He would like to form a team of students which will solve all the
hardest problems of mankind. Since he knows the IQ of each student, he has decided to form a team with the
largest p ossible sum of IQs of its memb ers.

However, IQ is not everything. That is why the rector would like all memb ers of the team to know each
other. It is known that all maths students know each other. And similarly, each computer science student
knows every other student ma joring in computer science.

Help the rector by writing a program that will help him form a team of students with the largest p ossible
sum of IQs in which all the memb ers know each other.

Input

The first line of the input contains three integers n, m and k (1 ¬ n;m ¬ 400, 0 ¬ k ¬ n ·m) which denote
the numb er of maths students, the numb er of computer science students and the numb er of pairs of students
from different ma jors that know each other, resp ectively.

Each of the following k lines describ es one pair of acquaintances: the i-th of these lines contains two integers
ai and bi (1 ¬ ai ¬ n, 1 ¬ bi ¬ m) denoting an index of a maths student and an index of an computer science
student from the i-th pair. The maths students are indexed with integers starting from 1 and so are the
computer science students.

The following line contains n integers in the range [1; 109℄, which represent the IQs of the subsequent maths
students. The next line contains m integers representing the IQs of the computer science students, in a similar
format.

Output

The first line of the output should contain one integer equal to the maximum sum of IQs in a team satisfying
Byteasar’s requirements.

The second line should contain one integer — the numb er of maths students that Byteasar should cho ose.
The third line should contain the indices of these students, listed in any order. If there are no maths students
in the team, an empty line should b e printed.

The following two lines should describ e the indices of computer science students assigned to the team, in
a similar format.

If there are multiple optimal solutions, your program should output any one of them.

Example

For the input data:

3 2 3

1 1

2 1

2 2

1 3 1

1 2

a correct result is:

6

1

2

2

1 2

ILO 1/1
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Cave JAS
Available memory: 256 MB.

Byteasar has discovered a cave. It app ears that the cave contains n chamb ers connected with passages in such
a way that there exists a single way of getting from any chamb er to any other chamb er.

The cave should now b e examined more thoroughly, so Byteasar has asked his friends for help. They have
all arrived at the cave and they are willing to divide themselves into groups. Each group should examine the
same numb er of chamb ers, and each chamb er should b e examined by exactly one group. Additionally, for the
groups not to interfere with each others’ work, the memb ers of each group should b e able to move b etween
the assigned chamb ers without passing through chamb ers assigned to other groups.

How many groups can the explorers b e divided into?

Input

The first line of the input contains one integer n (2 ¬ n ¬ 3 000 000) denoting the numb er of chamb ers in the
cave. The chamb ers are numb ered 1 through n.

The following n − 1 lines describ e connections b etween the chamb ers. The i-th of these lines contains an
integer ai (1 ¬ ai ¬ i) which represents a passage connecting chamb ers numb er i+ 1 and ai.

Output

Your program should output a single line containing all integers k, such that the chamb ers can b e divided into
k disjoint sets of equal size, and one can move b etween any two chamb ers b elonging to the same set passing
only through chamb ers from this set. The numb ers should b e written in an ascending order and separated
with single spaces.

1 2 3 5 6

4

1 2 3 5 6

4

1 2 3 5 6

4

Example

For the input data:

6

1

2

3

3

5

the correct result is:

1 3 6

JAS 1/1
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Cross Spider KRZ
Available memory: 32 MB.

The Bytean cross spider (Araneida baitoida ) is known to have an amazing ability. Namely, it can instantly
build an arbitrarily large spiderweb as long as it is contained in a single plane. This ability gives the spider an
opp ortunity to use a fancy hunting strategy. It do es not need to wait until a fly is caught in an already built
spiderweb; if only the spider knows the current p osition of a fly, it can instantly build a spiderweb to catch
the fly.

A cross spider has just sp otted n flies in Byteasar’s garden. Each fly is flying still in some p oint of a 3D
space. The spider is wondering if it can catch all the flies with a single spiderweb. Write a program that
answers the spider’s question.

Input

The first line of the input contains an integer n (1 ¬ n ¬ 100 000). The following n lines contain a description
of the flies in a 3D space: the i-th line contains three integers xi, yi, zi (−1 000 000 ¬ xi; yi; zi ¬ 1 000 000)
giving the co ordinates of the i-th fly (a p oint in a 3-dimensional Euclidean space). No two flies are lo cated in
the same p oint.

Output

Your program should output a single word TAK (i.e., yes in Polish) if the spider can catch all the flies with a
single spiderweb. Otherwise your program should output the word NIE (no in Polish).

Example

For the input data:

4

0 0 0

-1 0 -100

100 0 231

5 0 15

the correct result is:

TAK

whereas for the input data:

4

0 1 0

-1 0 -100

100 0 231

5 0 15

the correct result is:

NIE

KRZ 1/1


