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Problem A. Amusing Numbers (TJU 2371)
Let us consider the set of integer numbers between 1 and N inclusive. Let us order them lexicographically (i. e. like in the vocabulary), for example, for N = 11 the order would be: 1, 10, 11, 2, 3, 4, 5, 6, 7, 8, 9.

Let us denote the position of the number K in this ordering as QN,K. For example, Q11,2 = 4. Given numbers K and M find the smallest N such that QN,K = M.

Input

Input contains two integer numbers K and M (1 ≤ K, M ≤ 109) separated by a space.

Output

If such N that QN,K = M exists then write to the output the smallest such N, otherwise write 0.

Sample inputs and outputs

	Sample Input
	Sample Output

	2 4
	11

	2 1
	0

	100000001 1000000000
	100000000888888879

	1000000000 11
	0
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Problem B. Bricks
The prisoner of the "IF" castle has decided to run away by disassembling the brick wall in his prison cell. To hide his work from his jailors he shall get rid of the bricks that he removes from the wall. All bricks have a shape of rectangular parallelepiped with the size of A × B × C inches and are so strong that they are impossible to break. However, there's a small rectangular sewer hole in the cell's floor with the size of D × E inches that goes deep down as a rectangular well of the same size (so deep it is, that its depth could not be measured and can be neglected). The prisoner have precisely (up to a tenth of an inch!) measured all the sizes A, B, C, D, E and wants to know if it is possible to dispose of the castle's bricks through the hole in the floor. Please, answer this question for him. 

Input

The input consists of a single line with 5 numbers A, B, C, D, and E separated by spaces. A, B, C are the lengths of brick's sides, and D, E are the lengths of hole's sides. All lengths are at least 1 and at most 10 inches and have at most 1 digit after decimal point. 

Output

Write to the output a single word YES if it is possible to dispose of the bricks through the hole or NO otherwise.

Sample inputs and outputs

	Sample Input
	Sample Output

	1.0 2.0 1.5 1.4 1.0
	NO

	1.0 2.0 1.5 1.5 1.0
	YES
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Problem C. Cricket Field
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Once upon a time there was a greedy King who ordered his chief Architect to build a field for royal cricket inside his park. The King was so greedy, that he would not listen to his Architect's proposals to build a field right in the park center with pleasant patterns of trees specially planted around and beautiful walks inside tree alleys for spectators. Instead, he ordered neither to cut nor to plant even a single tree in his park, but demanded to build the largest possible cricket field for his pleasure. If the Kind finds that the Architect has dared to touch even a single tree in his park or designed a smaller field that it was possible, then the Architect will loose his head. Moreover, he demanded his Architect to introduce at once a plan of the field with its exact location and size.

Your task is to help poor Architect to save his head, by writing a program that will find the maximum possible size of the cricket field and its location inside the park to satisfy King's requirements.

The task is somewhat simplified by the fact, that King's park has a rectangular shape and is situated on a flat ground. Moreover, park's borders are perfectly aligned with North-South and East-West lines. At the same time, royal cricket is always played on a square field that is also aligned with North-South and East-West lines. Architect has already established a Cartesian coordinate system and has precisely measured the coordinates of every tree. This coordinate system is, of course, aligned with North-South and East-West lines. Southwestern corner of the park has coordinates (0, 0) and Northeastern corner of the part has coordinates (W, H), where W and H are the park width and height in feet respectively.

For this task, you may neglect the diameter of the trees. Trees cannot be inside the cricket field, but may be situated on its side. The cricket field may also touch park's border, but shall not lie outside the park.

Input

The first line of the input contains three integer numbers N, W, and H, separated by spaces. N (0 ≤ N ≤ 100) is the number of trees in the park. W and H (1 ≤ W, H ≤ 10000) are the park width and height in feet respectively.

Next N lines describe coordinates of trees in the park. Each line contains two integer numbers Xi and Yi separated by a space (0 ≤ Xi ≤ W, 0 ≤ Yi ≤ H) that represent coordinates of ith tree. All trees are located at different coordinates.

Output

Write to the output a single line with three integer numbers P, Q, and L separated by spaces, where (P, Q) are coordinates of the cricket field Southwestern corner, and L is a length of its sides. If there are multiple possible field locations with a maximum size, then output any one.

Sample input and output

This is a sample input and output that corresponds to the park plan that is shown on the picture.

	Sample Input
	Sample Output

	7 10 7

3 2

4 2

7 0

7 3

4 5

2 4

1 7
	4 3 4


Note: Special judge problem, you may get "Wrong Answer" when output in wrong format.
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Problem D. Decoding Task
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In the near future any research and publications about cryptography are outlawed throughout the world on the grounds of national security concerns. The reasoning for this is clear and widely accepted by all governments - if cryptography literature is public like in the old times, then everybody (even criminals and terrorists) could easily use it to hide their malicious plans from the national and international security forces. Consequently, public cryptographic algorithms and systems have ceased to exist, and everybody who needs strong protection for their secrets is forced to invent proprietary algorithms.

The ACM Corporation has lots of competitors who are eager to learn its trade secrets. Moreover, the job to protect their secrets is complicated by the fact, that they are forced to use intercontinental communication lines which are easy to eavesdrop on, unlike internal lines of the ACM Corporation which are well guarded. Therefore, the ACM Corporation have invented the Intercontinental Cryptographic Protection Code (ICPC) which they are very proud of, and which is considered unbreakable - nobody has even tried to break it yet, but that is about to change.

The group of hackers was hired by the rival company, which does not disclose its name to them, to break ICPC. As the first step, they have bribed one of the programmers who implemented the software for ICPC and have learned how ICPC works. It turns out, the ICPC uses very long key which is a sequence of bytes generated by some sophisticated and random physical process. This key is changed weekly and is used to encrypt all messages that are sent over intercontinental communication lines during the week. This programmer has also proudly told them, that ICPC is the fastest code in the world, because (having the benefit of highly sophisticated code generation) they simply perform bitwise exclusive OR (XOR) operation between the bytes of the message and the key. That is, the ith byte of the encrypted message Ei = Ki XOR Ci, where Ki is the ith byte of the key and Ci is the ith byte of the original clear-text message.

Having learned how ICPC works, they have started to look for the way to reliably obtain the key every week, which is the only thing that is still missing to listen for all intercontinental communications of the ACM Corporation (eavesdropping on the intercontinental lines themselves has indeed turned out to be an easy task). An attempt to bribe the security officers who guard and distribute the key has failed, because the security officers (having the profession with one the highest salaries of that time) have turned out to be too expensive to bribe.

During the search for alternative solutions, they have stumbled upon a clerk, who sends weekly newsletters to various employees and departments. Fortunately, these newsletters are being sent just after the change of the key and the messages are usually long enough to recover sufficient portions of the key by studying original newsletters and their encoded forms. However, they could not covertly find anyone who will disclose the newsletter contents on a weekly basis, because all the employees were bound by a Non-Disclosure Agreement (NDA) and the penalty for the disclosure of any corporate message according to this NDA is death.

Yet they were able to convince this clerk (for a small reward) to do a seemingly innocent thing. That is, while sending the copies of newsletter throughout the corporation, he was instructed to insert an extra space character in the beginning of some messages but send other copies in their original form. Now the task to recover the key is straightforward and it is you, who shall create a program for this. The program is given two ICPCed messages where the first message is N bytes, and the second one is N+1 bytes and is the result of encoding the same clear-text messages as the first one, but with one extra space character (represented by the byte with the decimal value of 32) in the beginning. The program shall find the first N+1 bytes of the key that was used to encode the messages.

Input

The input consists of two lines. The first line consists of 2N characters and represents the encoded message N bytes long. The second line consists of 2N+2 characters and represents the encoded message N+1 bytes long. Here 1 ≤ N ≤ 10000. Each message is written on a single line in a hexadecimal form byte by byte without spaces. Each byte of the message is represented by two characters '0'-'9', 'A'-'F' that represent the hexadecimal value of the corresponding byte.

Output

Write to the output a single line that represents N+1 bytes of the recovered key in the same hexadecimal format as in the input.

Sample input and output

	Sample Input
	Sample Output

	05262C5269143F314C2A69651A264B

610728413B63072C52222169720B425E
	41434D2049435043204E454552432732
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Problem E. Evacuation Plan
The City has a number of municipal buildings and a number of fallout shelters that were build specially to hide municipal workers in case of a nuclear war. Each fallout shelter has a limited capacity in terms of a number of people it can accommodate, and there's almost no excess capacity in The City's fallout shelters. Ideally, all workers from a given municipal building shall run to the nearest fallout shelter. However, this will lead to overcrowding of some fallout shelters, while others will be half-empty at the same time.

To address this problem, The City Council has developed a special evacuation plan. Instead of assigning every worker to a fallout shelter individually (which will be a huge amount of information to keep), they allocated fallout shelters to municipal buildings, listing the number of workers from every building that shall use a given fallout shelter, and left the task of individual assignments to the buildings' management. The plan takes into account a number of workers in every building - all of them are assigned to fallout shelters, and a limited capacity of each fallout shelter - every fallout shelter is assigned to no more workers then it can accommodate, though some fallout shelters may be not used completely.

The City Council claims that their evacuation plan is optimal, in the sense that it minimizes the total time to reach fallout shelters for all workers in The City, which is the sum for all workers of the time to go from the worker's municipal building to the fallout shelter assigned to this worker.

The City Mayor, well known for his constant confrontation with The City Council, does not buy their claim and hires you as an independent consultant to verify the evacuation plan. Your task is to either ensure that the evacuation plan is indeed optimal, or to prove otherwise by presenting another evacuation plan with the smaller total time to reach fallout shelters, thus clearly exposing The City Council's incompetence.

During initial requirements gathering phase of your project, you have found that The City is represented by a rectangular grid. The location of municipal buildings and fallout shelters is specified by two integer numbers and the time to go between municipal building at the location (Xi, Yi) and the fallout shelter at the location (Pj, Qj) is Di,j = |Xi - Pj| + |Yi - Qj| + 1 minutes.

Input

The input consists of The City description and the evacuation plan description. The first line of the input consists of two numbers N and M separated by a space. N (1 ≤ N ≤ 100) is a number of municipal buildings in The City (all municipal buildings are numbered from 1 to N). M (1 ≤ M ≤ 100) is a number of fallout shelters in The City (all fallout shelters are numbered from 1 to M).

The following N lines describe municipal buildings. Each line contains there integer numbers Xi, Yi, and Bi separated by spaces, where Xi, Yi (-1000 ≤ Xi, Yi ≤ 1000) are the coordinates of the building, and Bi (1 ≤ Bi ≤ 1000) is the number of workers in this building.

The description of municipal buildings is followed by M lines that describe fallout shelters. Each line contains three integer numbers Pj, Qj, and Cj separated by spaces, where Pi, Qi (-1000 ≤ Pj, Qj ≤ 1000) are the coordinates of the fallout shelter, and Cj (1 ≤ Cj ≤ 1000) is the capacity of this shelter.

The description of The City Council's evacuation plan follows on the next N lines. Each line represents an evacuation plan for a single building (in the order they are given in The City description). The evacuation plan of ith municipal building consists of M integer numbers Ei,j separated by spaces. Ei,j (0 ≤ Ei,j ≤ 1000) is a number of workers that shall evacuate from the ith municipal building to the jth fallout shelter.

The plan in the input is guaranteed to be valid. Namely, it calls for an evacuation of the exact number of workers that are actually working in any given municipal building according to The City description and does not exceed the capacity of any given fallout shelter.

Output

If The City Council's plan is optimal, then write to the output the single word OPTIMAL. Otherwise, write the word SUBOPTIMAL on the first line, followed by N lines that describe your plan in the same format as in the input. Your plan need not be optimal itself, but must be valid and better than The City Council's one.

Sample inputs and outputs

These are sample inputs and outputs that correspond to the city plan that is shown on the picture - buildings are denoted with Bx, shelters are denoted with Sx. Number of working people and capacities are shown in parentheses. The first sample is suboptimal, but the proposed alternative plan turns out to be optimal as shown in the second sample.

	Sample Input
	Sample Output

	3 4

-3 3 5

-2 -2 6

2 2 5

-1 1 3

1 1 4

-2 -2 7

0 -1 3

3 1 1 0

0 0 6 0

0 3 0 2
	SUBOPTIMAL

3 0 1 1

0 0 6 0

0 4 0 1

	3 4

-3 3 5

-2 -2 6

2 2 5

-1 1 3

1 1 4

-2 -2 7

0 -1 3

3 0 1 1

0 0 6 0

0 4 0 1
	OPTIMAL


Note: Special judge problem, you may get "Wrong Answer" when output in wrong format.
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Problem F. Folding
Bill is trying to compactly represent sequences of capital alphabetic characters from 'A' to 'Z' by folding repeating subsequences inside them. For example, one way to represent a sequence AAAAAAAAAABABABCCD is 10(A)2(BA)B2(C)D. He formally defines folded sequences of characters along with the unfolding transformation for them in the following way:

· A sequence that contains a single character from 'A' to 'Z' is considered to be a folded sequence. Unfolding of this sequence produces the same sequence of a single character itself.

· If S and Q are folded sequences, then SQ is also a folded sequence. If S unfolds to S' and Q unfolds to Q', then SQ unfolds to S'Q'.

· If S is a folded sequence, then X(S) is also a folded sequence, where X is a decimal representation of an integer number greater than 1. If S unfolds to S', then X(S) unfolds to S' repeated X times.

According to this definition it is easy to unfold any given folded sequence. However, Bill is much more interested in the reverse transformation. He wants to fold the given sequence in such a way that the resulting folded sequence contains the least possible number of characters.

Input

The input contains a single line of characters from 'A' to 'Z' with at least 1 and at most 100 characters.

Output

Write to the output a single line that contains the shortest possible folded sequence that unfolds to the sequence that is given in the input. If there are many such sequences then write any one of them.

Sample input and output

	Sample Input
	Sample Output

	AAAAAAAAAABABABCCD
	9(A)3(AB)CCD

	NEERCYESYESYESNEERCYESYESYES
	2(NEERC3(YES))


Note: Special judge problem, you may get "Wrong Answer" when output in wrong format.
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Problem G. Ghost Busters
The famous Ghost Busters team has decided to upgrade their Ectomobile (aka Ecto-1) with a powerful proton gun and an advanced targeting system. Egon has designed and built all the hardware which consists of ectoplasmic scanner and a proton gun that has two degrees of freedom and can automatically rotate and fire in a 90 degrees trihedral angle. You have been hired to write a prototype for the targeting software.

Ghosts are detected by ectoplasmic scanner and are represented as floating spheres. The coordinates of their centers and radii are delivered from the ectoplasmic scanner to the targeting software. The coordinate system is aligned is such a way, that the proton gun fires from the point (0, 0, 0) anywhere into X ≥ 0, Y ≥ 0, Z ≥ 0 trihedral angle. The gun fires a proton ray in a straight line and is so powerful, that even a touch of its ray is enough to kill a ghost. The ray of the proton gun is able to kill a virtually unlimited number of ghosts on its way.

For the first prototype for the targeting software, you are asked to write a program that determines the maximal number of ghosts that can be killed with a single shot of the proton gun.

Input

On the first line of the input there is a single integer number N (0 ≤ N ≤ 100) - the number of ghosts detected by the ectoplasmic scanner of Ecto-1. The following N lines describe detected ghosts - one ghost per line. The description of ith ghost (ghosts are numbered from 1 to N) consists of 4 integer numbers Xi, Yi, Zi, and Ri, separated by spaces. Xi, Yi, Zi (1 ≤ Xi, Yi, Zi ≤ 10000) are the coordinates of the ghost's center, and Ri (1 ≤ Ri ≤ min(Xi, Yi, Zi)) is the ghost's radius. Because ghosts are ectoplasmic, they can be arbitrarily placed in respect to each others. They can intersect, fit inside each other, coincide with each other, etc.

Output

On the first line of the output write a single integer number - the maximal number of ghosts that can be killed with a single shot of the proton gun. On the second line of the output write the identifying numbers of the ghosts to be killed in an arbitrary order separated by spaces. If there are multiple ways to kill this number of ghosts then write any one.

Sample inputs and outputs

It is possible to kill both ghosts in this sample only because the proton gun is so powerful that it kills ghosts by mere touch.

	Sample Input
	Sample Output

	2

1200 1200 3900 300

160 160 820 60
	2

1 2


This sample has 11 more ghosts (for a total of 13). Picture shows the view of these ghosts through the ectoplasmic scope sight that Egon has attached to proton gun to calibrate it and to debug your targeting software. Outlines show ghosts as seen through the scope.

	13

1200 1200 3900 300

160 160 820 60

100 10 10 10

10 100 10 10

10 10 100 10

10 10 10 10

50 50 50 10

100 100 75 20

100 75 100 20

75 100 100 20

3000 4000 7000 2600

100 1000 1000 50

1000 100 1000 100
	5

6 7 9 10 11


Note: Special judge problem, you may get "Wrong Answer" when output in wrong format.
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Problem H. Heroes Of Might And Magic
In the new version of the famous game "Heroes of Might and Magic" heroes themselves take active part in battles. More of that, hero can defeat some monsters alone, without any supporting army. In this problem you are asked to develop the program which would find the strategy for a mage hero fighting face to face with a pack of monsters.

Each hero initially has HPH hit points and MPH mana points. Heroes can use different spells. Your hero knows three spells: Lighting Bolt, Teleport and Heal. Each spell costs one mana point.

Each monster has HPM hit points. Pack of monsters is a single group of several monsters who act as one. Therefore if initially the pack consists of NM monsters, they have NM × HPM hit points. As the battle proceeds, monsters' number of hit points decreases. If monsters have H hit points, that means that the group consists of ceiling(H / HPM) monsters (ceiling is a function that returns the smallest integer number not less its argument).

The battle runs on a one-dimensional battlefield consisting of N + 1 squares, numbered starting from 0. Your hero resides on the square number 0 and does not move. Monsters initially reside on Nth square and can move. Monsters can move at most V squares a turn.

The battle consists of turns. First your hero makes a turn, then the monsters, and so on. Monsters' strategy is very easy - they move in the direction of your hero min(V, P - 1) squares where P is the square number where they were in the beginning of their turn. If the monsters are on the square number 1 in the end of the movement, then they strike your hero. If there are K monsters left in a pack, their strike decreases hit points of the hero by K. If your hero has non-positive hit points, then the hero is defeated.

Your hero's turn is always the casting of some spell. Lighting Bolt spell removes LP hit points from a pack of monsters, where P is the square number on which the monsters reside. Teleport spell moves monsters to any desired square (except 0 where your hero resides). Heal spell adds dH hit points to hero. However, his hit points never exceed HPH, so if after using Heal spell his hit points are greater then HPH, they are decreased to HPH. If your hero has zero mana points and there is at least one monster left in the pack, then the hero is defeated.

Find the strategy which would allow your hero to defeat monsters. Monsters are defeated if their hit points are non-positive.

Input

The first line of the input contains positive integer numbers separated by spaces in the following order: N, HPH, MPH, HPM, NM, V, dH. (1 ≤ N ≤ 10, 2 ≤ HPH ≤ 100, 1 ≤ MPH ≤ 50, 1 ≤ HPM ≤ 10, 1 ≤ NM ≤ 10, 1 ≤ V ≤ N, 1 ≤ dH < HPH). The second line of the input contains N integer numbers L1, L2, ..., LN (1 ≤ LP ≤ 10), separated by spaces.

Output

If the hero cannot win the battle, write the word DEFEATED on the first line of the output. In the other case write the word VICTORIOUS on the first line of the output and then write any sequence of hero's actions that leads to victory, where each line of the output starting from the second one must correspond to one hero's turn. The first character of the line must be one of the following:

· L - Cast Lighting Bolt spell.

· T - Cast Teleport spell.

· H - Cast Heal spell.

If the hero casts Teleport spell then T character must be followed by a space and an integer number from 1 to N - the square number where the monsters should be teleported to.

Sample inputs and outputs

	Sample Input
	Sample Output

	2 3 2 1 2 1 1

1 1
	VICTORIOUS

L

L

	2 3 2 3 1 1 1

1 1
	DEFEATED

	4 4 3 1 4 1 1

3 1 1 1
	VICTORIOUS

L

T 2

L

	1 6 5 1 4 1 3

1
	VICTORIOUS

L

L

H

L

L


Note: Special judge problem, you may get "Wrong Answer" when output in wrong format.
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Problem I. Inlay Cutters
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The factory cuts rectangular M × N granite plates into pieces using a special machine that is able to perform cuts in 4 different directions: vertically, horizontally, and diagonally at the angle of 45 degrees to the sides of the plate. Every cut is a straight line that starts and ends on the side of the plate.

The factory has been ordered to produce tiles for the inlay, each tile of which is a 45 degrees right triangle. To reduce the time to deliver the tiles it was decided to take all triangles from the already cut plates. Information about all performed cuts is available and your task is to compute the number of triangles of any size that were produced.

Input

The input describes the cuts that were performed on a single rectangular plate. The first line of the input contains three integer numbers M, N, and K, separated by spaces. M and N (1 ≤ M, N ≤ 50) are the dimensions of the plate, and K (0 ≤ K ≤ 296) is the number of cuts. Next K lines describe the cuts. ith cut is described by four integer numbers Xi,1, Yi,1, Xi,2, and Yi,2, separated by spaces, that represent the starting and ending point of the cut. Both starting (Xi,1, Yi,1) and ending (Xi,2, Yi,2) points of the cut are situated on the plate's border. Both points of the cut are different and the cut goes through the plate. Here, the coordinates by the X axis run from 0 to M, and the coordinates by the Y axis run from 0 to N. All cuts are different.

Output

Write to the output a single integer number - the number of triangles that were produced by the cuts.

Sample inputs and outputs

These are sample inputs and outputs that correspond to the cuts that are shown on the picture.

	Sample Input
	Sample Output

	4 4 4

1 4 1 0

0 4 4 0

0 0 4 4

0 2 4 2
	6

	7 4 6

6 0 7 1

1 4 1 0

0 4 4 0

0 0 4 4

0 2 7 2

7 0 3 4
	8


