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Problem A. Assigning Distinct Integers

Input file: standard input
Output file: standard output
You are given n positive integers a1, aso, ..., Gy,.
Construct a sequence of m pairwise distinct positive integers by, bs,...,b, such that b; > a; for

every 1 < ¢ < n. First minimize ). ;b;. Among all sequences with the minimum sum, output the

lexicographically smallest one.

A sequence (x1,x9,...,x,) is lexicographically smaller than (y1,ya,...,ys) if there is an index p such

that z; = y; for every 1 <i <p, and x, < y,.

Input
The first line contains an integer 7' (1 < T' < 104), the number of test cases.

For each test case:

e The first line contains an integer n (1 < n < 3 x 10°).

e The second line contains n integers a1, as, ..., a, (1 < a; < 10%).

It is guaranteed that the sum of n over all test cases does not exceed 3 x 10°.

Output
For each test case, print one line containing n integers by, bo, ..., b,, in index order.
Example
standard input standard output

3 123

3 53647

111 213

5

53535

3

211

Note

In the first test case, the minimum possible sum is 1 + 2 + 3 = 6.

In the third test case, every optimal sequence uses the values 1,2, 3. The lexicographically smallest valid

order is (2,1, 3).
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Problem B. Box Projections

Input file: standard input
Output file: standard output
For a positive integer d, let [d] = {1,2,...,d}. You are given three positive integers a, b, c.

Consider a set S C [a] x [b] X [c] of integer triples. It must satisfy all of the following conditions:

e for every (z,y) € [a] X [b], at least one triple (z,y, z) belongs to S;
e for every (z,z) € [a] X [c], at least one triple (z,y, z) belongs to S

e for every (y,z) € [b] x [¢], at least one triple (z,y, z) belongs to S.

In other words, deleting any one coordinate from the triples in S must produce every possible pair of the
other two coordinates. Determine the minimum possible value of |S].

Input

The first line contains an integer 7' (1 < T < 100), the number of test cases.
For each test case, one line contains three integers a,b,c (1 < a <100, 1 <b <100, 1 < ¢ < 100).

Output

For each test case, print one line containing one integer: the minimum possible value of |S|.

Example

standard input standard output
2 4
222 12
4 3 2

Note
For (a,b,c) = (2,2,2), one possible choice of S is:

S={(1,1,1),(1,2,2),(2,1,2),(2,2,1)}

For (a,b,c) = (4,3,2), one possible choice of S is:

S ={(1,1,1),(1,2,1),(1,3,2),
(2,1,1),(2,2,2),(2,3,1),
(3,1,2),(3,2,2),(3,3,1),
(4,1,2),(4,2,1), (4,3,2)}
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Problem C. Constructing Box Projections

Input file: standard input
Output file: standard output
For a positive integer d, let [d] = {1,2,...,d}. You are given three positive integers a, b, c.

Construct a set S C [a] x [b] X [c] of integer triples satisfying all of the following conditions:

e for every (z,y) € [a] X [b], at least one triple (z,y, z) belongs to S;
e for every (z,z) € [a] X [c], at least one triple (z,y, z) belongs to S

e for every (y,z) € [b] x [¢], at least one triple (z,y, z) belongs to S.

In other words, deleting any one coordinate from the triples in S must produce every possible pair of the
other two coordinates. The size |\S| must be as small as possible.

Input

The first line contains an integer 7' (1 < T < 100), the number of test cases.
For each test case, one line contains three integers a,b,c (1 < a <100, 1 <b <100, 1 < ¢ < 100).

Output

For each test case, print several lines:

e The first line contains one integer m, the minimum possible value of |S|.

e Each of the next m lines contains three integers z,y, z, describing one triple in S.

The m triples must be pairwise distinct. Their order does not matter. If several minimum-size sets are
valid, output any one of them.

Example
standard input standard output

1

111 111

22 4

111
122
212
221

Note

The sample output is one possible answer. Other valid minimum-size sets are also accepted.
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Problem D. Dynamic Connectivity Across Graphs

Input file: standard input
Output file: standard output

There are k undirected graphs G1,Ga,...,Gg. They share the vertex set {1,2,...,n}, and initially none
of them has an edge.

Process ¢ operations in order. An operation 7, u,v adds an undirected edge between distinct vertices u
and v in G;. The same edge may be added more than once, and u and v may already be connected in G;.

After every operation, determine the number of unordered pairs of distinct vertices {x,y} such that z
and y belong to the same connected component in every one of the k graphs.

Input
The first line contains an integer T (1 < T' < 10%), the number of test cases.
For each test case:
e The first line contains three integers n,k,q (1 <n <5x10%, 1<k <5x10% 0 < ¢ < 5x 10%), the
number of vertices, graphs, and operations.
e Each of the next ¢ lines contains three integers i,u,v (1 <i <k, 1 <u<n,1<v<n,u#v),

describing one operation.

It is guaranteed that the sum of ¢ over all test cases does not exceed 5 x 10°.

Output

For each test case, print ¢ lines. The j-th line must contain one integer: the required number of unordered
pairs immediately after the j-th operation. If ¢ = 0, print no lines for that test case.

Example

standard input standard output

i i S B S B = G R GV I O )
N W, P, NN P~ N
WP N WWWNDN P

AN P W= =, O

Note

In the first test case, vertices 1 and 2 become connected in both graphs after the second operation. After
the fourth operation, all three pairs of vertices are connected in both graphs.

The second test case has only one graph, so the answer is the number of vertex pairs within its connected
components.
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Problem E. Encoded Shortest Paths

Input file: standard input
Output file: standard output

You are given an undirected graph with n vertices numbered from 1 to n and m edges. Each edge has an
integer weight w satisfying 0 < w < k. Parallel edges are allowed, while self-loops are not allowed.

Consider a walk that starts at vertex 1 and traverses edges with weights wy,ws,...,wy, in this order. A
walk may visit vertices and edges more than once. If L > 1, the total weight of the walk is

wy kT dwg  BE TP wp o kg

The empty walk has total weight 0.

For every vertex v, let dist(v) be the minimum total weight among all walks from vertex 1 to vertex v. If
no such walk exists, dist(v) is undefined.

For every vertex v, determine dist(v) modulo 998 244 353.

Input
The first line contains an integer T' (1 < T' < 10*), the number of test cases.

For each test case:

The first line contains three integers n, m, and k (1 < n < 2 X 10°,0 < m<5x10° 1< k< 109),
denoting the number of vertices, the number of edges, and the parameter used in the definition of total
weight, respectively.

Each of the next m lines contains three integers u, v, and w (1 < u,v < n, u # v, 0 < w < k), denoting
an undirected edge between vertices v and v with weight w.

It is guaranteed that the sum of n over all test cases does not exceed 2 x 10, and the sum of m over all
test cases does not exceed 5 x 10°.

Output

For each test case, print one line containing n integers. For each 1 < i < n, consider the i-th integer. If
dist(7) is defined, it must be dist(i) modulo 998 244 353; otherwise, it must be —1.

Example

standard input standard output
0123 -1

4 3
21
32
4 0
4 0

W NP - O

Note

In the sample, the empty walk gives dist(1) = 0. The one-edge walks give dist(2) = 1 and dist(3) = 2.

There are two two-edge walks from vertex 1 to vertex 4. Their total weights are 1-3+0 = 3 and 2-34+0 = 6,
so dist(4) = 3. Vertex 5 is unreachable from vertex 1.
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Problem F. First and Second Minimum

Input file: standard input
Output file: standard output
You are given a permutation aq,as,...,a, of 1,2,...,n.

For 1 <z < y < n, the subarray [z, y] is called special if the values at its two endpoints are exactly the
smallest and the second smallest values in the subarray. In other words, the unordered pair {a;, a,} must
consist of the two smallest values among a,, az41,...,ay.

Every subarray of length 2 is special.

For each query interval [I,r]|, among all special subarrays [x,y] satisfying | < x < y < r, determine the
maximum length y — x + 1.

Input

The first line contains two integers n and ¢ (2 < n < 3 x 105, 1 < ¢ < 3 x 105), denoting the length of
the permutation and the number of queries, respectively.

The second line contains n integers a1, as, ..., ay,, which form a permutation of 1,2,...,n.

Each of the next ¢ lines contains two integers [ and r (1 <1 < r < n), denoting a query interval.

Output

Print ¢ lines. The i-th line must contain one integer: the maximum length of a special subarray completely
contained in the i-th query interval.

Example

standard input standard output

4 32

N NN WO

W NNERP, R PR 2O
O Wb oo o

Note

For the query [1, 5], the whole subarray is special because its endpoint values are 1 and 2, the two smallest
values in the subarray. Therefore, the answer is 5.

For the query [1,4], the whole subarray is also special because its endpoint values are 1 and 3, so the
answer is 4. For the query [1, 3], the answer is 3. For each remaining query, no special subarray of length
greater than 2 is fully contained in the query interval.
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Problem G. Game of Passing Cards

Input file: standard input
Output file: standard output
n people numbered 0,1,...,n — 1 sit in a circle. The left neighbor of person i is person (i — 1) mod n,

and the right neighbor is person (i + 1) mod n. When n = 2, these two neighbors are the same person.
Each person initially holds one card. Every card is marked with one direction, either L or R.

Before any passes are performed, person 0 receives one additional card marked R. This initial reception is
not counted as a pass. At this moment, person 0’s original card is called the old card, and the additional
card is called the new card.

At every moment, exactly one person holds two cards. For that person, the card held earlier is the old
card, and the card received later is the new card.

One pass is performed as follows:

1. The person holding two cards examines the old card.

2. If the old card is marked L, it is passed to the left neighbor. If it is marked R, it is passed to the
right neighbor.

3. The new card is kept. This counts as one pass performed by the current person.

4. For the recipient, the card already held becomes the old card, and the received card becomes the
new card.

After exactly k passes, determine the final card configuration and the number of passes performed by
each person.

Input

The first line contains two integers n and k (2 < n < 18, 1 < k < 10'®), denoting the number of people
and the number of passes, respectively.

The second line contains a string s of length n consisting only of characters L and R. For each 0 <7 < n,

the character at position ¢ 4+ 1 is the direction on the card initially held by person 1.

Output

Print three lines.

The first line must contain an integer p and a character c¢, separated by a space. Here, p is the person
holding two cards after all k passes, and c is the direction on that person’s new card.

The second line must contain a string of length n. For each 0 < 7 < n, consider the character at position
1+ 1. If 4 = p, it is the direction on person ¢’s old card; otherwise, it is the direction on that person’s only
card.

The third line must contain n integers. For each 0 < ¢ < n, the integer at position ¢ + 1 is the number of
passes performed by person i.
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Examples
standard input standard output
51 1R
RRRRR RRRRR
10000
5 10 0OR
RRRRR RRRRR
22222
58 4 R
RRLRL RLRLR
12221
Note

In the first sample, person 0 passes the original R card to person 1. Person 1 then holds two cards, and
the received card is the new card.

In the second sample, every card is marked R. The person holding two cards moves one position to the
right after every pass, so each person performs exactly two passes.
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Problem H. Human-Readable Number

Input file: standard input
Output file: standard output

You are given the decimal representation of a positive integer n. Insert commas so that its digits are
divided into groups of three from right to left. The leftmost group may contain one, two, or three digits,

and no comma may appear before the first digit.

Input

The first line contains the decimal representation of a positive integer n. It consists of between 1 and 10°

digits and has no leading zeros.

Output
Print one line containing the representation of n after inserting the commas.
Examples
standard input standard output
1 1
999 999
1234 1,234
998244353 998,244,353
1000000007 1,000,000,007
Note

A number with at most three digits is unchanged. For example, 999 remains 999.

For 1234, the rightmost group is 234 and the remaining group is 1, giving 1,234.
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Problem I. Interprocess Sum and Scatter

Input file: standard input
Output file: standard output

In distributed deep learning frameworks, Reduce-Scatter is a common collective communication
primitive.

There are P processes numbered from 0 to P — 1. Process ¢ holds an array A; of length P - K, indexed
from 0 to P- K — 1.

First, add the arrays element by element. For every index x, let S, be the sum of A;[x] over all processes
Q.

Next, divide S from left to right into P consecutive blocks of length K. Process j receives block j, which
consists of SjK, SjK+17 AN 7SjK+K—1-

Given all arrays, determine the block received by every process.
Input

The first line contains two integers P and K (1 < P, K < 50), the number of processes and the length of
each block.

Each of the next P lines contains P- K integers. For every 0 < ¢ < P, line ¢4+ 1 among these lines contains
A;[0], Ai[1], ..., A [P - K — 1] (JAs[z]| < 107), the array held by process i.

Output

Print P lines. For every 0 < j < P, line j + 1 must contain the K integers received by process j, in their
original order.

Examples

standard input standard output
22 6 8
1234 10 12
5678

13 -112
-112

Note

In the first example, the element-wise sum is [6,8, 10, 12]. Therefore, process 0 receives [6, 8], and process
1 receives [10, 12].

In the second example, there is only one process, so it receives the entire array.
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Problem J. Jumbled Block Hierarchy
Input file: standard input
Output file: standard output
Consider all permutations Py, Ps, ..., P, of the integers from 1 to n.

You are given m inclusive intervals of positions, called blocks. The blocks are laminar: any two blocks are
either identical, have no position in common, or one is entirely contained in the other. In particular, two
blocks never partially overlap.

A permutation respects the blocks if, for every given block [, r], the set
{Pla-Pl-l—l?"'aPT}

is a set of consecutive integers. The order of these values inside the block is unrestricted. Equivalently,
the block must satisfy

max P, — min P, =r —[.

1<i<r I1<i<r
Only the blocks given in the input impose restrictions. Repeated copies of the same block do not add any
restriction.

An index i with 1 < i < n is a descent of P if P; > P;;1. For every d from 0 to n — 1, let Cy be the
number of permutations that respect all the given blocks and have exactly d descents.

No permutation is given in the input. Determine Cy,C4,...,Ch_1 by counting all permutations that
satisfy the restrictions.
Input

The first line contains two integers n and m (1 < n < 2-10%, 0 < m < 10%), the length of the permutation
and the number of blocks.

Each of the next m lines contains two integers [; and r; (1 < ; < r; < n), describing the inclusive interval
of positions of block 1.

The blocks are given in an arbitrary order. It is guaranteed that they form a laminar family. Duplicate
blocks may appear.

Output

Print one line containing n integers Cy, C4,...,C,_1 in this order, each taken modulo 998 244 353.

Examples

standard input standard output
161061

wW| -~ =, =, o
Ol Wk 00w

141

Note

In the first example, there are 24 permutations that respect all three blocks. The numbers having exactly
0,1,2,3,4 descents are respectively
1,6,10,6, 1.

In the second example, there are no blocks, so every permutation of 1,2,3 is allowed. Among the six
permutations, one has no descents, four have one descent, and one has two descents.
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Problem K. Keep the Fairness

Input file: standard input
Output file: standard output

There are n teams and m distinct souvenirs. The teams are numbered from 1 to n, and the souvenirs are
numbered from 1 to m.

Each team ranks all souvenirs from most preferred to least preferred. The ranking of team i is a
permutation

Li1sti2s -« s tim,
where ;1 is its most preferred souvenir.

Every souvenir has already been assigned to exactly one team. Let a; be the team to which souvenir k is
assigned. A team may receive any number of souvenirs, including none.

The assignment is called prefix-fair if the following condition holds:

e For every team i, every other team j, and every integer L with 1 < L < m, among the first L
souvenirs in team 7’s ranking, the number assigned to team ¢ is at least the number assigned to
team j.

Both numbers in this comparison are counted using team ¢’s ranking. Equality is allowed.

Determine whether the given assignment is prefix-fair.

Input

The first line contains two integers n and m (1 < n,m < 2000), the number of teams and the number of
souvenirs.

The next n lines describe the rankings. The i-th of these lines contains m pairwise distinct integers

titstio, - tim (1 < tip < m), from team i’s most preferred souvenir to its least preferred souvenir.
Thus, each line is a permutation of 1,2,...,m.
The last line contains m integers aq,as,...,an, (1 < ar < n), where ay is the team to which souvenir k

is assigned.

Output

Print one line containing YES if the assignment is prefix-fair. Otherwise, print NO.

The answer is case-sensitive.

Examples
standard input standard output

3 6 YES
123456

213546

312645

123123

24 NO
1243

2143

1212
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Note

In the first example, consider team 2. The owners of the souvenirs in its ranking are
2,1,3,2,1,3.

In every prefix, team 2 occurs at least as many times as each of team 1 and team 3. The same property
holds for teams 1 and 3, so the assignment is prefix-fair.

In the second example, the first three souvenirs in team 1’s ranking are 1,2,4. Team 1 receives only
souvenir 1, while team 2 receives souvenirs 2 and 4. Therefore, this prefix contains one souvenir assigned
to team 1 and two assigned to team 2, so the assignment is not prefix-fair. Notice that both teams still
receive two souvenirs in total; equal total numbers alone are not sufficient.
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Problem L. Let’'s Go Yum Cha
Input file: standard input
Output file: standard output

At a Hong Kong tea house, the bill for a table consists of the tea charge, the dim sum charges, and
possibly a 10% service charge, commonly called plus one.

Each kind of tea has a price per person. Everyone at the same table chooses the same kind of tea, and
the tea charge is the number of people multiplied by the price of that tea per person.

Every dim sum dish belongs to exactly one of five price categories. All dishes in the same category have
the same price.

Token | Category

SMALL Small
MEDIUM Medium
LARGE Large

SPECIAL Special
DELUXE Deluxe

For each table, calculate the bill in the following order:

1. Charge the per-person price of the selected tea once for each of the n people at the table.

2. For each order record, find the price category of the named dish, then charge that category’s price
once for each serving in the record. The same dish may appear in more than one order record, and
every record must be counted.

3. Add all tea and dim sum charges to obtain the subtotal.

4. If w = 1, the service charge is waived and the subtotal is the final bill. Otherwise, add a 10% service
charge to the entire subtotal. Round the resulting total to the nearest integer Hong Kong dollar; if
it is exactly halfway between two integers, round upward.

Given the menu and the orders of several tables, determine the final bill for every table.

Input
The first line contains an integer 7' (1 < T < 1000), the number of kinds of tea.

Each of the next T lines contains a string ¢; and an integer a; (1 < a; < 1000), denoting the name and
the price per person of tea i.

The mnext line contains five integers bsmarLL, OMEDIUM, OLARGE, OUspeciaL, and bpeLUXE
(1 S bSMALL, bMEDIUM7 bLARGE, bSPECIAL7 bDELUXE S 1000), the prices of the five categories in exactly
this order. These prices are not necessarily increasing.

The next line contains an integer D (1 < D < 1000), the number of dim sum dishes.

Each of the next D lines contains two strings d; and ¢;, denoting the name and the category of dim sum
dish 4. ¢; is one of SMALL, MEDIUM, LARGE, SPECIAL, and DELUXE.

The next line contains an integer m (1 < m < 1000), the number of tables.

For each table:

e The first line contains an integer n, a string ¢, an integer k, and an integer w (1 < n < 1000,
0 <k <1000, w € {0,1}). They denote the number of people, the selected tea’s name, the number
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of order records, and whether the service charge is waived, respectively. If w = 1, the service charge
is waived; if w = 0, it is charged.

e Each of the next k lines contains a string d; and an integer ¢; (1 < ¢; < 1000), denoting that order
record j orders g; servings of dish d;.

It is guaranteed that the sum of k over all tables does not exceed 1000.

Every tea name and dish name consists of 1 to 20 uppercase English letters, lowercase English letters,
or underscores. Names are case-sensitive. Tea names are pairwise distinct, and dish names are pairwise
distinct. Every referenced tea and dish is present in the menu.

Output
Print m lines. The i-th line must contain one integer: the final bill of table ¢ in Hong Kong dollars.
Example
standard input standard output

2 276

Pu_Er 8 128

Jasmine 10 105

20 24 28 32 45

6

Har_Gow DELUXE
Siu_Mai LARGE
Char_Siu_Bao MEDIUM
Spring_Roll SMALL
Egg_Tart SPECIAL
Custard_Bun DELUXE
3

3 Pu_Er 4 0
Har_Gow 2

Siu_Mai 1

Har_Gow 1

Egg_Tart 2

2 Jasmine 2 1
Char_Siu_Bao 2
Spring_Roll 3

1 Jasmine 3 0
Custard_Bun 1
Spring_Roll 1
Spring_Roll 1

Note
For the first table, the tea charge is 3 - 8 = 24. Its dim sum charges total 3-45+1-28 +2-32 = 227, so
the subtotal is 251. The service charge is not waived, and the final bill is 276 after rounding.

For the second table, the subtotal is 2- 104224 + 3 - 20 = 128. The service charge is waived, so the final
bill is 128.

For the third table, the subtotal is 1-104 145+ 2-20 = 95. The service charge is not waived. The total
is exactly halfway between 104 and 105, so it is rounded upward to 105.
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