
 

 

The 2026 ICPC North America 
 Pacific Northwest Regional Contest 

Division 1 

Official Problem Set 

 

North America 

Pacific Northwest 



This page is intentionally left blank.



A: Agentic Development
Time Limit: 1 second

You would like to develop a system on your computer, and you’ve heard that you can use an AI
agent to do the work for you as long as you can break the system down into manageable tasks.
Developing the system requires the successful completion of n tasks, which can be undertaken in
any order, but only one at a time. For each task, you know how long the agent will take to attempt
it. At the end of each attempt, exactly one of three things happens:

1. The agent successfully completes the task.

2. The agent fails to complete the task, but no harm is done.

3. The agent irreversibly corrupts your system. You immediately wipe the system clean and
start over with no completed tasks.

For each task, you know the probability of success, failure, and corruption. Each attempt is inde-
pendent of every other attempt. Wiping the system clean takes no time. You choose which task
the agent attempts each time, and you would like to minimize the expected time taken. What is
the expected time to complete all tasks and develop the system, assuming you direct the agent
optimally?

Input

The first line of input contains a single integer T (1 ≤ T ≤ 100), representing the number of test
cases.

The descriptions of T test cases follow. Each test case starts with a line containing a single integer
n (1 ≤ n ≤ 100), the number of tasks needed to develop the system.

The next n lines each describe one task. Each line contains four integers, t, s, f , and c (1 ≤
t ≤ 1000, 0 ≤ s, f, c ≤ 100), indicating that each attempt at the task takes time t, and that the
attempt succeeds with probability s

s+f+c
, fails with probability f

s+f+c
, and corrupts the system with

probability c
s+f+c

.

For each task, at least one of s, f , and c will be positive.

Output

For each test case, output the minimum expected time for the agent to complete all tasks and
develop the system. Your answer will be considered correct if it has relative error at most 10−6.

If it is impossible for the agent to complete all tasks, output impossible.
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Sample Input 1 Sample Output 1

3
2
1 2 3 4
5 6 7 8
2
4 3 2 1
8 7 6 5
1
67 0 67 67

28
34.285714285714
impossible
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B: Birds and Bread
Time Limit: 4 seconds

Kyle is a man who likes two things: birds and bread. He spends his Saturday afternoons feeding
the ducks at his local community center’s pond. He sits on a bench, rips off a piece of bread, and
throws the piece of bread into the pond. As the piece of bread hits the pond, it creates a ripple in
the shape of a circle that expands over the pond. While throwing pieces of bread, Kyle would like
to figure out how many intersections there are between the different ripples on the pond.

Kyle models the pond as an infinite 2D plane. Each piece of bread thrown lands at integer coordi-
nates (x, y). If a piece of bread lands at time t, its ripple starts as a single point. The ripple radiates
outwards as a circle, with the radius growing at a rate of one unit per second. Therefore, at time
t+ k, the ripple has a radius of k and is centered at (x, y). If a piece of bread is thrown on a ripple,
this counts as 1 intersection.

If several ripples intersect at the same point, every pair counts as a separate intersection at that
point.

Input

The first line of input contains a single integer T (1 ≤ T ≤ 200), representing the number of test
cases.

The descriptions of T test cases follow. Each test case starts with a line containing two integers, n
(1 ≤ n ≤ 2 · 103) and q (1 ≤ q ≤ 105), where n is the number of pieces of bread Kyle throws and
q is the number of times Kyle counts the intersections.

The next n lines each have three integers t x y (0 ≤ t ≤ 109,−109 ≤ x, y ≤ 109), indicating
that a piece of bread lands on the water at time t at coordinates (x, y). The times t for the pieces
of bread are non-decreasing. Kyle will never throw two pieces of bread at the same location at the
same time.

The next q lines each have a single integer t (0 ≤ t ≤ 109), indicating that Kyle wants to count the
number of intersections at time t. These times are strictly increasing.

The sum of n over all test cases will not exceed 2 · 103, and the sum of q over all test cases will not
exceed 105.

Output

For each time that Kyle counts the intersections, output a line with the number of intersections at
that time. It can be shown that the number of intersections is always finite.
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Sample Input 1 Sample Output 1

2
3 1
0 -1 0
0 1 0
0 0 1
1
3 3
0 0 0
0 6 8
6 6 8
5
6
67

5
1
2
4
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C: Cable Management
Time Limit: 4 seconds

There are n data centers in the plane that you would like to connect up so that each pair can talk
to each other. To do so, you are allowed to lay down infinite-length axis-aligned lines (cables). A
data center is attached to a cable if it lies on that cable. Two data centers are connected if one can
follow some sequence of cables to go between the two (if two cables intersect, then they form a
connection at their intersection point).

What is the minimum number of cables you need to connect all pairs of data centers?

Input

The first line of input contains a single integer T (1 ≤ T ≤ 100), representing the number of test
cases.

The descriptions of T test cases follow. Each test case starts with a line containing a single integer
n (2 ≤ n ≤ 105), the number of data centers.

The next n lines each describe one data center. Each line contains two integers, x and y (−109 ≤
x, y ≤ 109), indicating that the data center is located at (x, y).

No two data centers in the same test case are at the same location.

The sum of n over all test cases will not exceed 105.

Output

For each test case, output the minimum number of cables you need to connect all pairs of data
centers.
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Sample Input 1 Sample Output 1

3
4
1 1
1 2
2 1
2 2
3
1 1
1 2
2 2
4
6 1
6 2
1 7
2 7

3
2
2
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D: Eins, Zwei, Drei
Time Limit: 2 seconds

Have you found a language to count in that brings you back to life?

Sam has composed a song in which each integer from 1 to n is sung exactly once. Each integer
is sung in one of k languages, and Sam has already decided which language each integer will be
sung in.

The producers require that, for each language, the integers sung in that language appear in a specific
order. However, Sam may interleave integers from different languages in any way he wishes.

The producers also prefer that smaller integers be sung before larger integers, so they define the
score of a song to be the length of its longest increasing subsequence. A subsequence of the song
is obtained by deleting zero or more of its integers without changing the order of the rest, and it is
increasing if each integer in it is larger than the one before it.

Help Sam find an order to sing the integers that maximizes the score.

Input

The first line of input contains a single integer T (1 ≤ T ≤ 104), representing the number of test
cases.

The descriptions of T test cases follow. Each test case starts with a line containing two integers,
n (1 ≤ n ≤ 2 · 105) and k (1 ≤ k ≤ n), the number of integers in the song and the number of
languages, respectively.

The next k lines each describe one language. Each line starts with an integer l (1 ≤ l ≤ n),
followed by the l integers sung in that language, in the order the producers require. Together, these
k lines contain each integer from 1 to n exactly once.

The sum of n over all test cases will not exceed 2 · 105.

Output

For each test case, output a single line containing the integers from 1 to n in the order Sam should
sing them. Integers sung in the same language must appear in the order given in the input, and the
score of the song must be as large as possible.

If there are multiple such orders, any will be accepted.
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Sample Explanation

For the first test case, it is possible to interleave the integers such that Sam sings the integers from
1 to 5 in sorted order. This is the only order that yields a score of 5.

For the second test case, we can show that the maximum possible score is 4. One possible longest
increasing subsequence of the provided sample output can be obtained by deleting the integers 8,
7, 6, 5, and 2, leaving 1, 3, 4, and 9. Another output that would be accepted for this test case is 4
7 8 2 5 6 9 3 1.

Sample Input 1 Sample Output 1

2
5 3
2 1 4
2 2 5
1 3
9 3
3 4 2 9
3 7 5 3
3 8 6 1

1 2 3 4 5
8 7 6 1 5 3 4 2 9
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E: Floor Ceil Fiasco
Time Limit: 1 second

Computers are able to exactly represent base-10 integers up to some limit with a series of 0s and 1s.
However, they sometimes struggle with representing base-10 decimals, which have to be rounded
off at some point, leading to some weird behavior (for example, try adding 0.1 and 0.2 and printing
the result—many languages won’t print the mathematically correct answer). To avoid this, many
languages will default to integer operations: if both operands are integers, the output is usually an
integer as well.

Integer division is problematic if the numerator isn’t divisible by the denominator, though. Most
languages will round down (floor) the result to the nearest integer, so the integer result may be less
than the actual quotient. However, the result from rounding up (ceil) may be greater than the actual
quotient.

You will be given two integers n and k. You must divide n by 2 a total of k times. On each
division, you may choose to floor the result, rounding it down, or ceil it, rounding it up. Given n
and k, output the number of possible resulting integers after applying any combination of k floors
or ceils.

Input

The first line of input contains a single integer T (1 ≤ T ≤ 50), representing the number of test
cases.

The descriptions of T test cases follow. Each test case consists of a single line containing two
integers, n and k (1 ≤ n ≤ 109, 0 ≤ k ≤ 30).

Output

For each test case, output the number of possible resulting integers after applying any combination
of k floors or ceils.

Sample Input 1 Sample Output 1

3
16 3
4 3
7 0

1
2
1
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F: Hue Of My Heritage
Time Limit: 2 seconds

The human body is generally unable to produce purple as an eye color. However, in a specific
lineage, a unique genetic factor causes purple eyes to be passed down through generations. The
family tree is represented as a rooted tree where each node represents a unique individual, possibly
with some children. In this model, each child is associated with a single primary ancestor: the one
parent who may carry the gene.

The inheritance of this trait follows a strict set of rules:

• The root of the tree has purple eyes.

• For any node u that has purple eyes, each of its children independently has a 1
2

probability
of inheriting purple eyes.

• If a node does not have purple eyes, none of its children can have purple eyes.

Each level of the tree represents a generation. Calculate the expected number of generations which
have at least one node with purple eyes.

Input

The first line of input contains a single integer T (1 ≤ T ≤ 104), representing the number of test
cases.

The descriptions of T test cases follow. Each test case starts with a line containing a single integer
n (2 ≤ n ≤ 5 · 105), the number of nodes in the tree. Node 1 is the root.

The next line contains n− 1 integers p2, p3, . . . , pn (1 ≤ pi < i), where pi is the parent of node i.

The sum of n over all test cases will not exceed 5 · 105.

Output

For each test case, let E be the expected number of generations which have at least one node
with purple eyes. It can be shown that E can be written as x

y
with gcd(x, y) = 1 and y ̸≡ 0

(mod 998 244 353). Output the unique integer r in [0, 998 244 353) such that r·y ≡ x (mod 998 244 353).
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Sample Explanation

To the right is an illustration of the first sample case. There are three possibilities:
either only node 1 has purple eyes, nodes 1 and 2 both have purple eyes, or all three
nodes have purple eyes. The first case happens with probability 1

2
and the other

two happen with probability 1
4

each. Therefore, the expected number of generations
with at least one node with purple eyes is 1 · 1

2
+ 2 · 1

4
+ 3 · 1

4
= 9

4
. We can see that

249 561 090 · 4 ≡ 9 (mod 998 244 353), so the answer is 249 561 090.

1

2

3

Sample Input 1 Sample Output 1

3
3
1 2
7
1 1 2 2 3 3
5
1 1 1 1

249561090
639500291
62390274
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G: Lake Viewing
Time Limit: 3 seconds

Reggie likes walking around lakes. For the purposes of this problem, we will view a lake as a
“circle” with some waypoints and bidirectional paths coming off those waypoints and connecting
it to other lakes.

Reggie wants to take a walk which walks around all of the lakes in their area exactly once, starting
at the first waypoint of the first lake. In particular, each arc of a lake should be walked exactly
once (in either direction), and not necessarily consecutively. A path can be walked multiple times
in either direction, and can also remain unvisited. Reggie can end at any waypoint of any lake.

Help Reggie figure out if they can walk around all the lakes!

Input

The first line of input contains a single integer T (1 ≤ T ≤ 104), representing the number of test
cases.

The descriptions of T test cases follow. Each test case starts with a line containing two integers
n and m (2 ≤ n ≤ 2 · 105, 0 ≤ m ≤ 2 · 105), the number of lakes and the number of paths,
respectively.

The next line contains n integers a1, a2, . . . , an (1 ≤ ai ≤ 109), where ai is the number of way-
points around the ith lake. Waypoints are numbered in counterclockwise order.

The next m lines each describe one path. Each line contains four integers, ℓ1, i1, ℓ2, and i2 (1 ≤
ℓ1 < ℓ2 ≤ n, 1 ≤ i1 ≤ aℓ1 , 1 ≤ i2 ≤ aℓ2), indicating that there is a path from waypoint i1 on lake
ℓ1 to waypoint i2 on lake ℓ2.

No two paths in the same test case connect the same pair of waypoints.

The sum of n over all test cases will not exceed 2 · 105, and the sum of m over all test cases will
not exceed 2 · 105.

Output

For each test case, output YES if Reggie can walk around all of the lakes exactly once starting from
waypoint 1 on lake 1, and NO otherwise.
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Sample Input 1 Sample Output 1

2
2 1
2 2
1 1 2 2
2 0
67 67

YES
NO
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H: Not Regex
Time Limit: 1 second

You have just finished writing your cutting-edge CS theory paper. You are about to send it off
to journals and want to maximize the number of people who read it. The journal happens to sort
the papers according to a particular metric. Since most people read a few papers and then put the
journal down, you want to get the minimum possible score.

Your paper is a string s of lowercase letters, and sj denotes the j th character of s. For any letter
ℓ, let v(ℓ) denote the value of ℓ. The value of a letter is its position in the alphabet, so v(a) = 1,
v(b) = 2, and so on, up to v(z) = 26. For each index j, let f(j) be the number of indices k < j
such that sk comes strictly before sj in the alphabet. The score the journal calculates is equal to
the sum of v(sj) · (f(j) + 1) over all indices j.

You don’t want to make it too obvious that you messed with your paper to appeal to the journal, so
you don’t want to change it too much. You boot up your favorite text editor, vi, and decide to do
a find and replace on a suffix of your paper. More concretely, you choose a string t, and apply the
following algorithm to s, where n = |s| and m = |t|:

1. Choose an index i (1 ≤ i ≤ n−m+ 1), and let p be the substring sisi+1 . . . si+m−1.

2. Replace the substring sisi+1 . . . si+m−1 with t.

3. Find the smallest index j ≥ i +m such that the substring sjsj+1 . . . sj+m−1 is equal to p. If
no such index exists, the operation ends. Otherwise, set i to j and go back to step 2.

Compute the minimum possible score of your paper after applying the algorithm exactly once.

Input

The first line of input contains a single integer T (1 ≤ T ≤ 105), representing the number of test
cases.

The descriptions of T test cases follow. Each test case consists of two lines. The first line contains
a string s (1 ≤ |s| ≤ 2 · 105) of lowercase letters, your paper. The second line contains a string t
(1 ≤ |t| ≤ |s|) of lowercase letters, the string you will replace into your paper.

The sum of |s| over all test cases will not exceed 2 · 105.

Output

For each test case, output the minimum possible score of your paper after applying the algorithm
exactly once.
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Sample Input 1 Sample Output 1

2
icpcicpcicpc
fun
abca
d

528
16
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I: Pareto Optimal
Time Limit: 4 seconds

Audrey is in charge of a club called the Mathematically Curious Summer Programmers. Each
person is rated on two attributes, their mathematical skill and their curiosity.

Audrey needs to send a representative to the Magical Institution of Trigonometry and wants to put
her club in the best possible light. Audrey, knowing that the ratings for mathematical skill and
curiosity can be imprecise, picks an integer k.

A person with mathematical skill mi and curiosity ci is ineligible for consideration if and only if
there exists some other person with mathematical skill mj and curiosity cj such that at least one of
the two conditions is true:

• mj ≥ mi + k and cj ≥ ci.

• mj ≥ mi and cj ≥ ci + k.

List all people that are eligible for consideration.

Input

The first line of input contains a single integer T (1 ≤ T ≤ 104), representing the number of test
cases.

The descriptions of T test cases follow. Each test case starts with a line containing two integers, n
(1 ≤ n ≤ 2 · 105) and k (1 ≤ k ≤ 109). Audrey’s club has n people.

The next n lines each contain two integers, m and c (1 ≤ m, c ≤ 109), the mathematical skill and
curiosity of each person. These people are numbered from 1 to n in the order given. No two people
in the same test case have both the same mathematical skill and the same curiosity.

The sum of n over all test cases will not exceed 2 · 105.

Output

For each test case, output two lines. The first line should contain an integer p, the number of people
who are eligible for consideration. The second line should contain p integers in increasing order,
the numbers of the people eligible for consideration. It can be shown that there will always be at
least one person eligible for consideration.
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Sample Input 1 Sample Output 1

3
5 1
3 3
3 2
2 3
2 2
1 1
5 2
3 3
3 2
2 3
2 2
1 1
2 1
1 2
2 1

1
1
4
1 2 3 4
2
1 2
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J: Peppa’s Puddles
Time Limit: 1 second

Peppa the Pig loves jumping in puddles. She sees n puddles laid out in a line, numbered from 1 to
n from left to right, and she wants to jump in as many of them as possible. She can jump in each
puddle at most once.

Unfortunately, jumping in a puddle may splash one or both of its adjacent puddles. If a puddle is
splashed before Peppa has jumped in it, she can no longer jump in that puddle. Splashing a puddle
that Peppa has already jumped in has no effect.

Help Peppa determine the maximum number of puddles she can jump in, if she chooses an optimal
order to jump in them.

Input

The first line of input contains a single integer T (1 ≤ T ≤ 104), representing the number of test
cases.

The descriptions of T test cases follow. Each test case starts with a line containing a single integer
n (2 ≤ n ≤ 2 · 105), the number of puddles.

The next line contains a binary string sL (|sL| = n− 1). The ith character of sL is 1 if jumping in
puddle i+ 1 splashes puddle i, and 0 otherwise.

The next line contains a binary string sR (|sR| = n− 1). The ith character of sR is 1 if jumping in
puddle i splashes puddle i+ 1, and 0 otherwise.

The sum of n over all test cases will not exceed 2 · 105.

Output

For each test case, output the maximum number of puddles that Peppa can jump in.

Sample Input 1 Sample Output 1

2
3
11
11
3
00
11

2
3
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K: Platform Nine
Time Limit: 3 seconds

Every year, new Hogwarts students must find their way through a magical barrier to board the
Hogwarts Express. Finding the barrier takes some effort, unless a wizard sees someone else pass
through it shortly before them.

You are on the wizard IT team, and your job is to choose how long the barrier stays visible after
a wizard passes through it. This duration d must be a positive integer. Whenever a wizard passes
through the barrier at time t, the barrier is visible at every time s with t ≤ s < t+ d.

Each person reaches the barrier at the moment they arrive. A wizard who arrives while the barrier
is visible passes through without searching. Otherwise, the wizard searches for the barrier first,
then passes through. Wizards are very efficient at searching and this process takes zero time.

Muggles, who are not wizards, do not pass through the barrier, but for security reasons no Muggle
may arrive while the barrier is visible.

You are given a list of n people in order of arrival, along with q independent queries. In each query,
only people l, l + 1, . . . , r come to the station, and you must choose a single value of d to use for
all of them. Among all values of d for which no Muggle arrives while the barrier is visible, find
the minimum number of wizards who must search, and the largest value of d that achieves this
minimum.

Input

The first line of input contains a single integer T (1 ≤ T ≤ 100), representing the number of test
cases.

The descriptions of T test cases follow. Each test case starts with a line containing a single integer
n (1 ≤ n ≤ 3 · 105), the number of people.

The next line contains a string of length n consisting of the characters W and M. The ith character is
W if the ith person is a wizard and M if the ith person is a Muggle.

The next line contains n integers t1, t2, . . . , tn (1 ≤ t1 < t2 < · · · < tn ≤ 1018), where ti is the
time at which the ith person arrives.

The next line contains a single integer q (1 ≤ q ≤ 3 · 105), the number of queries.

The next q lines each describe one query. Each line contains two integers l and r (1 ≤ l ≤ r ≤ n),
indicating that only people l, l + 1, . . . , r come to the station.

The sum of n over all test cases will not exceed 3 · 105, and the sum of q over all test cases will not
exceed 3 · 105.
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Output

For each query, output two integers m and d on a single line, where m is the minimum number of
wizards who must search for the barrier, and d is the largest duration that achieves this minimum.
If d can be arbitrarily large, output −1 for d.

Sample Input 1 Sample Output 1

2
9
WWMMWWMMW
256 384 448 480 496 504 508 510 511
7
1 3
1 4
1 5
1 6
1 7
1 8
1 9
2
MW
6 7
2
1 1
2 2

2 64
2 64
3 64
3 64
4 4
4 4
5 4
0 -1
1 -1
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L: Televote Resolver
Time Limit: 2 seconds

Gena is watching the International Country and Pop Contest (ICPC). In the ICPC, n teams each
perform a song and are awarded points by a jury and by the televote. The jury have given out all
of their points, and the number of points each team got from the jury has been announced to the
public. It remains to resolve the number of points given by the televote, which are kept secret until
they are announced. The protocol for this is as follows:

• The teams are sorted in nondecreasing order by the number of points they got from the jury.

• The announcers iterate over the teams in that order, and announce the number of points they
got from the televote.

The winner of the ICPC is the team with the largest sum of jury points and televote points. If more
than one team has the largest number of points, one of those teams is picked at random to win.

In addition to the jury points, Gena knows that a total of exactly p points will be given in the
televote, but does not know how many televote points any team got until it is announced. It may
be possible to know exactly who has won the ICPC before the announcers have announced all the
results. Formally, what is the smallest integer c ≥ 0 such that, after hearing the results of the
televote for the first c teams, Gena can uniquely identify the winner of the ICPC?

Input

The first line of input contains a single integer T (1 ≤ T ≤ 103), representing the number of test
cases.

The descriptions of T test cases follow. Each test case starts with a line containing two integers, n
(2 ≤ n ≤ 2 · 105) and p (1 ≤ p ≤ 1018).

The next n lines each contain two integers, j and t (0 ≤ j ≤ 1018, 0 ≤ t ≤ p), the number of
points the team earned from the jury and from the televote, respectively. The teams are given in
the order in which the announcers announce them.

The values of j are nondecreasing, and the values of t sum to exactly p.

The sum of n over all test cases will not exceed 2 · 105.

Output

For each test case, output the smallest integer c such that, after announcing the results of the
televote for the first c teams, the winner of the ICPC is uniquely determined. If the winner is not
uniquely determined after all the televote results are announced, output −1.
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Sample Input 1 Sample Output 1

3
2 1
0 0
67 1
2 100
1 67
2 33
2 2
1 1
1 1

0
1
-1
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M: Tournament Rigging
Time Limit: 1 second

There is a single-elimination tournament where play-
ers compete in 1-on-1 matches. The full bracket is
known in advance. All of the players are sufficiently
well known that for each pair of players, you know
which player would win in a fair 1-on-1 match. How-
ever, you also know that everyone has their own price,
and thus you know how much of a bribe each player
would require in order to intentionally lose a match.

Before any given match, you can either do nothing or
give a bribe to one of the participants. If you do nothing, the match will be fair. Otherwise, the
person who was bribed will lose.

What is the minimum total amount of money you would need to invest in bribes in order to ensure
that player 1 wins the entire tournament?

Input

The first line of input contains a single integer T (1 ≤ T ≤ 1024), representing the number of test
cases.

The descriptions of T test cases follow. Each test case starts with a line containing a single integer
k (1 ≤ k ≤ 11), denoting that there are 2k players, numbered from 1 to 2k. The bracket is set up
in order of the players, so the first round matches player 1 against player 2, player 3 against player
4, etc., and the next round matches the winner among (1, 2) against the winner among (3, 4), etc.

The next 2k lines each describe one player, in order from player 1 to player 2k. Each line contains
an integer b (1 ≤ b ≤ 106) and a string s (|s| = 2k) of 0s and 1s, where b is the cost to bribe this
player and the ith character of s is 1 if and only if this player would win against player i in a fair
match.

For each player i, the ith character of player i’s string is 0. For each pair of distinct players i and j,
exactly one of the following is true: the j th character of player i’s string is 1, or the ith character of
player j’s string is 1.

The sum of 2k over all test cases will not exceed 2048.
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Output

For each test case, output the minimum total cost of bribes needed to ensure that player 1 wins the
entire tournament.

Sample Input 1 Sample Output 1

3
1
3 00
5 10
2
3 0110
1 0011
4 0001
1 1000
3
9 01010101
6 00111111
4 10011111
8 00001111
100 10000110
2 00000011
3 10000001
5 00001000

5
0
7
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