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Problem A. Math Ball

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 512 megabytes

Cake has n types of balls numbered from 1 to n, the i-th type of which has a sufficient number of
indistinguishable balls and a cost ¢;. Cake wants to take away some of them, but his backpack can only
carry at most W balls. Simple knapsack problem cannot please Cake, so he wants to add some magic to
the balls. Formally, if he takes k; balls from the i-th type, the cost is C' = k*k5* ... kS». We wants know
for all possible plans taking at most W balls, what the total cost modulo 998244353 is.

Input

First line contains two integers n and W, and the second line contains n integers cy, ¢a, . . . ¢, separated
by space.

It is guaranteed that n < 105, W < 10'8, and Yoo < 10°.

Output
Print the total cost modulo 998244353.

Example

standard input standard output
45 31
1234

Note

For the sample input, plans (ki, ko, ks, ks) with non-zero costs are (1,1,1,2), (1,1,2,1), (1,2,1,1),
(2,1,1,1), and (1,1,1,1), and the total cost is 2% + 23 4+ 22 + 21 +1 = 31.
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Problem B. Sweeping Robots

Input file: standard input
Output file: standard output
Time limit: 3 seconds
Memory limit: 1024 megabytes

There are n sweeping robots in a line, and the i-th robot from left to right has a cost ¢;. It is guaranteed
that all ¢;’s are distinct. The distance between the i-th robot and the (i+1)-th robot is d;.

When you want to sweep the interval between the [-th robot and the r-th robot, you will first greedily
choose the robot with the minimal cost in that interval. Then, the robot will find a path that covers
every robot in that interval at least once, with a length as minimal as possible. Note that the robot does
not need to return to the original place. Define the cost of interval [I,r] as the cost of the selected robot
multiplies the length of the selected path.

You need to answer g queries, and each query is as follow: for a given interval [I,r], what is the maximal
cost over intervals [I’, 7] such that | <1' <+ <r?

Input

The first line consists of an integer n (1 <n <5 x 10%).

The second line consists of n integers, the i-th of which is ¢; (1 < ¢; < n).

The third line consists of n — 1 integers, the i-th of which is d; (1 < d; < 10).

The fourth line consists of an integer ¢ (1 < ¢ < 10°).

The next ¢ lines describes the queries, and the i-th line contains two integers [; and r; (1 <1; <r; <n).

Output
Print ¢ integers, the i-th of which should be the answer for interval [I;, r;].
Example
standard input standard output

5 16

41523 2

2842 12

4 12

35

12

2 4

13
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Problem C. Necklace

Input file: standard input
Output file: standard output
Time limit: 0.5 seconds
Memory limit: 512 megabytes

Bob has given Alice a necklace as her birthday gift. That necklace has N crystals, M of which catches
her fancy. Formally, crystals with labels of 1..N are strung sequentially in a circle. And those catching
her fancy are labelled ni,no,...,np;.

Alice would like the necklace to be divided into M pieces. She asked Bob to sever the necklace into M
pieces. Each piece should consist of a sequence of crystals as in the original necklace (i.e., the crystal labels
are contiguous, except that 1 following N is accepted) and should include one crystal catching Alice’s
fancy. Obviously, each crystal must belong to exactly one piece.

However, an excessively long piece of severed necklaces could not fit Alice’s slim neck. So she wants to
know, among all possible severings as requested, what the minimum length of the longest piece from a
severed necklace is. She wants you to answer this question.

Input
The first line of the input data contains 2 integers N and M (N < 10'® and M < 10°).

The second line contains M integers, the i-th of which represents n;. The n;’s are given in ascending
order.

Output

You need to output your answer in one line.

Example

standard input standard output
10 4 3
25638

Note
As for the example: You can sever the necklace into [1, 3], [4, 5], [6, 7], [8, 10].

Considering huge scale of data, here is a way provided to help input faster:

#define gc() (is==it?it=(is=in)+fread(in,1,Q,stdin), (is==it?EQF:*is++) :*is++)
const int Q=(1<<24)+1;
char in[Q],*is=in,*it=in,c;
void read(long long &n){
for(n=0; (c=gc())<’0°|[c>’97;);
for(;c<="9’&&c>=0";c=gc() )n=n*10+c-48;
}
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Problem D. Unnamed Easy Problem

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 512 megabytes

Alice wants to compose a set of m easy problems. And she has n ideas: The first k ideas are extremely
easy, while the other n—k are easy. In Alice’s opinion, an easy problem is a set of ideas consisting of at
least one easy idea and several extremely easy ideas. As we all know, two problems with the same set of
ideas are not allowed, and the order of problems in a problem set does not matter. For each idea, Alice
requires it to be exactly in an odd or even number of problems. Alice wants to know the total number of
different possible problem sets, and you just need to output this number modulo 19260817.

Input

The first line contains three positive integers n, k, and m (1 < k < n < 10,1 < m < 106, and
2" — 2k > m).

The second line contains two integers oee and oc, (0 < 0ee < k and 0 < 0., < n — k). It means o
extremely easy ideas and o, easy ideas are required to be in an odd number of problems, and the rest
k — 0¢e extremely easy ideas and n — k — o, easy ideas are required to be in an even number of problems.

Output
The only line contains an integer — the total number mod19260817.
Example
standard input standard output
422 4
01
Note

In this example, ideas marked with 0, 1 are extremely easy, and the ones marked with 2,3 are easy. Assume
that the idea 2 is required to be in an odd number of problems, and the others are required to be in an
even number of problems.

There are 12 possible easy problems. Each of them can be represented by a set of ideas:

{2},{3},{2,3},{0,2},{0,3},{0,2,3},{1,2},{1,3},{1,2,3},{0, 1, 2},{0, 1, 3},{0, 1,2, 3}.

And there are 4 possible problem sets. Each of them can be represented by a set of sets above:

{{3},{2,3}},{{0,3},{0,2,3}}, {{1, 3}, {1, 2,3}}, {{0,1,3},{0, 1,2, 3}}
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Problem E. Mathlab

standard input

Input file:
Output file:
Time limit:
Memory limit:

The function f(x) is defined as the sum of all digits of z in hexadecimal. Given an n-digit hexadecimal

standard output
3 seconds
512 megabytes

number z and an index k, calculate

Input

The first line contains two positive integers n and &k (1 < k <n < 100 and 5k > n).
The second line contains a string of length n — the value of given x in hexadecimal.

The string only consists of decimal digits and *A’,’B?,°C’,’D?,’E’,’F’. Also the first digit is not *0°.

r—1

> f((16% — 1) - i) mod 2%,

1=0

Output
The only line contains an integer — the answer.
Example
standard input standard output
41 1081320
TFFF
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Problem F. Cactus

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 512 megabytes

An undirected connected graph is called a cactus, if and only if each edge of it belongs to at most one
simple cycle. Now suppose there are f,, cactuses with n vertices, you need to calculate Y- ; [] ki

Input

A single line contains an integer n (1 <n < 3 x 10°).

Output

Suppose the reduced form of the answer is %, and you only need to output the value of x x y

998244353.

Example

standard input

standard output

Note

In the first example, fi = 1, fo = 2, and the answer is 1.
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Problem G. Slope

Input file: standard input
Output file: standard output
Time limit: 8 seconds
Memory limit: 512 megabytes

There are n points (x;,y;) in the plane, and all z;’s are different.

You have to process ¢ queries. Each query determines a subset of the n given points within the rectangle

[, 2] X [y1,yr]; and the subset consists of all point ¢ that satisfies x; < x; < x, and y; < y; < ¥yp.

The answer to the query is the minimal value of \%], where i and j are different points in the subset
i

described above and |a| is the absolute value of a. If the subset contains less than two points, please refer
to the output section.

Input

The first line contains two positive integers n and ¢ (1 <n <7 X 103 and 1 < ¢ <7 x 105).
The i-th line of the next n lines contains two integers x; and y; (—109 <y < 109).
In the next ¢ lines, each contains four integers x;, z,, ¥y;, and y, (—109 < z; < z < 10° and

—10% < Y <y < 109) that constitute a query.

Output

The output consists of ¢ lines. The i-th line contains two non-negative coprime integers a and b, which
represent the answer 3 to the i-th query. If @ = 0, you should print ‘0 1’. If the subset contains less than
two points, you should print ‘1 0’.

Example

standard input standard output

55

16 12

11 14

15 6

114

2 16
1213 17
10 17 12 14
117 11 19
15 16 6 12
11 15 1 19

N O O NN
e e A
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Problem H. Three Integers

Input file:
Output file:
Time limit:
Memory limit:

standard input
standard output
1 second

512 megabytes

You are given three non-negative integers a, b, and c. Find three positive integers x, y, and z that satisfy
rmod y =a, ymod z=0>, and z mod z = c.

Input

The first line contains an integer ¢ (1 < ¢ < 10°) — the number of test cases.

Each test case contains 3 integers a, b, ¢ (0 < a,b,c < 10”) on a single line.

Output

For each test case, if there are such three integers satisfying the condition, output “YES”, then output the
three integers z, y, z (1 < z,y,z < 10'®) on the following line, or “NO” otherwise.

Example
standard input standard output
4 YES
000 111
123 YES
6 6 6 528
11 3 3 NO
YES
11 45 14
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Problem |. Pudding Store

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 512 megabytes

159 is a boy. He has a pudding store.

There are n different puddings numbered from 1 to n lined up in a row in the pudding store. (Note that
the i-th pudding in the row may not be the pudding with the number i.) Now, n students numbered
from 1 to n are coming to sample these puddings in a specific way. That is, for the i-th student, he will
sample each one of the first ¢ puddings in the row. Sampling the pudding numbered i gives the sampler a
satisfaction value of 2 x ¢. And if the sum of all satisfaction values that the i-th student gets is divisible
by 4, we would say that the i-th student is satisfied.

Now, 159 wants to know, how many different arrangements of the puddings in a row that every student
will be satisfied after sampling. Two arrangements are different, if there exists a pudding that its position
is different. Note that the number of arrangements may be very large so he just needs the remainder after
division by 998244353 of the result.

Input

Each test contains multiple test cases. The first line contains the number of test cases ¢ (1 < ¢ < 10).
Description of the test cases follows.

The first and only line of each test case contains one integer n (1 < n < 10%) — the number of the
puddings and the students.

Output

For each test case, print a single line that contains one integer — the number of satisfying arrangements
modulo 998244353.

Example
standard input standard output
3 1
1 2
2 6
3
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Problem J. Cafeteria

Input file: standard input
Output file: standard output
Time limit: 1.5 seconds
Memory limit: 512 megabytes

Class is over, and Dave is the first to rush into the cafeteria! There is a long table full of n dishes in
order, and the ¢-th dish is a;. Dave wants to eat m dishes, so he writes the name of the m dishes on a
slip of paper, and the i-th dish is b;. Dave and his classmates start lining up from the beginning of the
long table, and he will take the dish in front of him to his plate when he finds it exactly the same as the
first remaining dish on his slip of paper and then crosses it out from the slip. The cafeteria is so crowded
that Dave would sometimes not see the dish in front of him. At the same time, it is clearly impossible for
Dave to turn back and pick up a dish that he had already gone by.

This happens every day during the ¢t days when Dave is in school, but the dishes that Dave wants to eat
are always the same. However, on the i-th day in the crowded cafeteria, Dave can only see dishes [; to r;
on the long table, and he wants to know the number of ways to satisfy his needs for each day. Two ways
are considered different if there is at least one difference in the location where the dishes are taken.
Input

The first line contains three integers n (1 <n <2 x 10°), m (1 <m < 30), and ¢ (1 <t < 109).

The second line contains a string a; of length n, and the third line contains a string b; of length m. It is
guaranteed that there are only lowercase characters.

In the next t lines, each line contains two positive integers [; and r; (1 <I; < r; < n).

Output

The output is large, so you only need to print 1 integer — The XOR sum of the ¢ integers.
The i-th integer is the number of ways for Dave to take dishes on the i-th day, taken modulo 107 + 7.

Example

standard input standard output
823 5
abcabbcb

Note

In the sample:

For the first day, Dave have 3 ways to take dishes.
For the second day, Dave have 5 ways to take dishes.
For the third day, Dave have 3 ways to take dishes.
So the XOR sum of them is 5.
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Problem K. Magus Night

Input file: standard input
Output file: standard output
Time limit: 1 second
Memory limit: 512 megabytes

Marisa Kirisame has been collecting Supernatural Beads. Now she has got n Beads, and she wants to use
them to perform her representative magic, Master Spark.

When she prepares to perform magic, the Beads will be energized. Formally, each of the Beads will get
an integer in [1,m] as its energy, completely randomly and independently. Note that the energy of a
Bead may change when she repeats energizing.

After some practising, she finds a few interesting facts about her Beads. Assume that the energy of

the Beads is sp,S2,...,58y, then the power of the magic is lem(sy, s2,...,S,), and the cost of the
magic is ged(sy, s2,...,8,). Here lem(sy, so,...,s,) denotes the Least Common Multiple (LCM) of
integers s1, S2, ..., Sy, and ged(sy, sg,...,S,) denotes the Greatest Common Divisor (GCD) of integers
51,82y.-.,8n-

Marisa is strict about magic. She sets two positive integers p and ¢ no greater than m, and she regards a
magic successful if and only if the power of the magic is no less than p and the cost of the magic is no
greater than ¢. She thinks the value of a magic is [[;"; s; if the magic is successful, and 0 otherwise.

Now she wonders about the expected value of magic. Let the answer be x, it is obvious that x - m”™ is an
integer. As this number may be large, you only need to tell her x - m™ mod 998244353.

Input

The only line of the input contains four integers, n, m, p, and ¢ — the number of the Beads, the maximum
possible energy of the Beads and the two parameters on defining successful magics.

It is guaranteed that 1 < n < 998244351 and 1 < p,q < m <2 X 10°.

Output

The only line of the output contains a single integer in [0,998244353) — the expected value of a magic,
that is, = - m™ in the last paragraph of the statement.

Examples
standard input standard output
2432 66
7212 2187
Note

In the first example, there are 16 possible situations, and the successful ones are listed below:

{1,3}, {1,4}, {2,3}, {2,4}, {3,1}, {3,2}, {3,4}, {4,1}, {4,2}, {4,3}.

Those situations are not successful, for their power is less than 3:

{1,1}, {1,2}, {2,1}, {2,2}.

Those situations are not successful, for their cost is more than 2:

{3,3}, {4,4}.

In the second example, it is obvious that all 27 situations are successful.
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Problem L. Dynamic Convex Hull

Input file: standard input
Output file: standard output
Time limit: 10 seconds
Memory limit: 512 megabytes

There are N points.
You will be given M queries. Each query will give you several points. You must answer the area of the

convex hull of these points merged with the initial N points.

Input

This problem contains multiple test cases.

The first line contains an integer 7' (1 < 7' < 10°) — the number of test cases.

For each test case:

The first line contains an integer N (3 < N < 2 x 10°) — the number of the initial points.

Then N lines follow. The i-th of them contains two integers x;,y; (|2, ly;| < 10°) — the coordinate of
the i-th initial point.

The next line contains an integer M (1 < M < 2 x 10°) — the number of queries.

Then M queries follow. For each query: the first line contains an integer k (1 < k < 10) — the number of
points in this query; then & lines follow, the i-th of which contains two integers x;,v; (|z4|, |ys| < 109) —
the coordinate of the i-th point in this query.

It is guaranteed that in all test cases, the sum of N is no more than 10°, and the sum of &k is no more
than 10,

Output

For each query in each test case, output 2 x S in one line. S indicates the area in this query.

It can be proved that 2 x S is always an integer.

Example

standard input standard output
1 39

W
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