i

icpc.foundation

ICPC Kanpur Regionals 2025-26

A - Array Balancing

You are given two integer arrays a and b of the same even length n, where 0 < a; <n and 0 < b; < n for all 4.

You want to transform array a into array b using the following operation, which you may apply at most 2 - n times
(possibly zero):

Choose a subset S of indices of size exactly %, that is, S C {1,2,...,n} and |S| = %. Then, for every i from 1 to n:

o If i € 5, assign a; := a; + 1.
o If i ¢ S, assign a; :=a; — 1.

Determine whether it is possible to transform a into b using at most 2 - n operations. If it is possible, you also need
to print the operations. You do not need to minimize the number of operations.
It can be proven that if it is possible, you can do it in at most 2 - n moves. If it is not possible, output —1.

Input Format
e The first line contains a single integer ¢, denoting the number of test cases.
e For each test case:

— The first line contains a single integer n, denoting the length of the arrays.
— The second line contains n integers aq, ao, .. ., ay, representing the initial array.

— The third line contains n integers b1, b, ..., b,, representing the target array.

Output Format
For each test case:

e If it is not possible to transform a into b using at most 2 - n operations, output a single line containing —1.

e Otherwise, output the number of operations k (0 < k < 2-n) on the first line. Then output k lines, where the

i-th line contains % distinct integers s1, s2,...,s2 (1 < s; < n), the indices in the subset S chosen for the i-th

operation, in any order.

e If there are multiple valid sequences of operations, you can output any of them.

Constraints
e 1 <t< 104
e 2 <n <1000
e n is even
e 0<a; <n
e 0<b;<n

e The sum of n? over all test cases does not exceed 106



Sample Input 1

3
2
11
2 2
4
1122
2211
2
00
00

Sample Output 1
-1

[eRN
N

Explanation

e Test case 1: It can be proven that it is not possible to transform a = [1,1] into b = [2,2] using the given
operations.

e Test case 2: We can select S = {1,2}. After performing one operation, we obtain a = b.

e Test case 3: The arrays are already equal, so no operations are needed.



B - Bicycle Coloring

You are given a bicycle wheel graph.
A bicycle wheel graph consists of the following components:

e A simple cycle, i.e., a cycle with no repeated vertices except the first and last.

e Several spokes, where each spoke is a simple path consisting of at least one edge that connects a vertex on the
cycle to the central node. Further, every vertex on the spoke other than the central node and the cycle vertex
must have degree exactly equal to 2.

e Each vertex on the cycle is connected to at most one spoke.

e There is at least one spoke in the graph.

More formally, a bicycle wheel graph is a graph that can be decomposed into two parts:
e A simple cycle (vi,ve,...,v) of length & > 3.

e A rooted tree, with the root being a special vertex v* (this is the central node described above), that satisfies
the following properties:
— The tree has at least one edge.
— For any pair of leaf vertices (z,y) in the tree such that x # y, the unique simple path between z and y in
the tree contains the root v*.
The tree and the cycle have the following interactions:

e Every edge of the graph must belong to either the cycle or the rooted tree, but not to both.

e Every leaf vertex of the tree must lie on the cycle, i.e. must equal one of the vertices v;. Note that the vertex
v* is not considered to be a leaf, even if it has degree 1.

e Every non-leaf vertex of the tree, including v*, does not lie on the cycle.

You can also refer to the images in the explanation section for more clarity.
The graph is provided as input, but you are not given any information about which node is the central node or which
edges belong to the spokes.
Your task is to color the graph using the minimum possible number of colors such that no two adjacent nodes share
the same color. Additionally, you must output the color assigned to each node.

Input Format

e The first line contains a single integer ¢, denoting the number of test cases.
e For each test case:

— The first line contains two integers n and m, denoting the number of nodes and edges in the graph.

— The next m lines each contain two integers u and v, denoting an edge between nodes u and v.

Output Format

For each test case, output two lines:

The first line contains a single integer x, the minimum number of colors needed to color the graph such that no
two adjacent nodes have the same color.

The second line contains n integers ci, ¢, ..., ¢, (1 < ¢; < x), the color assigned to node i, where ¢; denotes the
color of node 1.

If there are multiple valid colorings, you can output any of them.



Constraints
o 1<t <10
e 1<n<2-10°
en—1<m<2-10°

e 1 <uv<n,u#v

It is guaranteed that the graph is a bicycle wheel graph.

There is at least one spoke.

The sum of m over all test cases does not exceed 2 - 10°.

Sample Input 1

WE P PDPWOWNDOOF P WN D

-
N

NWONPDPRL RO R NNNNNNNTNOO D WNOR,NOODWNERE O WND L&D

OO N OO WWN OO WNEFE PO O WwN

Sample Output 1

3
3212
2
12122



3
2323231
3
1232322

Explanation

e Test case 1: The central node is 4.

e Test case 4: The central node is 3.



C - Edge Elimination

You're given a tree (a simple connected acyclic graph) on n vertices. The i-th edge of the tree is between vertices u;
and v;, and has the value w; written on it.

Initially, your score is 0.

You can repeatedly perform the following operation:

e Choose an edge (u,v,w) that exists in the tree. This is an edge between u and v with a value of w.
e Add its value w to your score.
e Delete the edge from the tree.

e After deletion, you will be left with two disjoint trees. You must choose to keep one of them and discard the
other one.

This process will then repeat until there are no more edges that can be deleted in your tree.
Find the minimum possible final score that can be attained.

Input Format
e The first line of input will contain a single integer ¢, denoting the number of test cases.
e Each test case consists of multiple lines of input:

— The first line of each test case contains a single integer n, denoting the number of vertices in the tree.

— The next n — 1 lines describe the edges. The i-th of these n — 1 lines contains three space-separated integers
u;, v;, and w;, denoting an edge between u; and v; with weight w;.

Output Format

For each test case, output a single integer, the minimum possible final score that can be attained.

Constraints
e 1<t<3 104
e 1<n<2-10°
o 1 <u;,v; <n

The input edges describe a tree on the vertex set {1,2,...,n}.

o 1 <w; <107

The sum of n over all test cases won’t exceed 2 - 10°.

Sample Input 1

WKL, WL, NN
N W N
ey

8
4

Sample Output 1



Explanation

e Test case 1: There is only one edge, with a weight of 5.

e Test case 2: Delete the edge between 2 and 3, which has a weight of 4. This results in two trees: (1,3) with an
edge between them, and (2) with no edges. We keep the second tree and discard the first; and the process ends
since there are now no more edges. The final score is 4, and this is optimal.



D - Empty Intersection

You are given two arrays a and b, consisting of n and m integers respectively.
You can perform the following operation:

e Select an element e (e > 2) from either a or b.
e Remove exactly one occurrence of e from the array from which it was taken.
e Choose two integers  and y such that min(z,y) > 1 and z +y =e.
e Insert x and y into the same array from which e was chosen.
Your goal is to ensure that there doesn’t exist any integer v which is contained in both a and b simultaneously.

Determine if it is possible to achieve this goal by performing the given operation several times (possibly, zero times).

Input Format
e The first line of input will contain a single integer ¢, denoting the number of test cases.
e Each test case consists of three lines of input:

— The first line of each test case contains two space-separated integers n and m, denoting the lengths of the
arrays a and b, respectively.

— The second line contains n space-separated integers ai,aso, ..., a,.

— The third line contains m space-separated integers by, ba, ..., bn,.

Output Format

For each test case, output YES if it is possible to achieve the goal, and NO otherwise.
You can output the answer in any case (upper or lower). For example, the strings yEs, yes, Yes, and YES will be
recognized as positive responses.

Constraints
o 1<t <10
e 1<nm<2-10°
o 1<a;b <10°

e The sum of n and the sum of m over all test cases each won’t exceed 2 - 10°.

Sample Input 1

3

56
12345
6789 10 11
11

1

1

21

56

5

Sample Output 1

Yes
No
Yes



Explanation
e Test case 1: The current arrays are already valid.
e Test case 2: No further operations can be performed. Therefore, 1 will be present in both arrays.

e Test case 3: We can select e = 5 from array b, remove it, and insert 2 and 3. Thus, we obtain a = [5,6] and
b = [2,3]. The intersection is empty.



E - Merging Maximum

You're given a permutation p of {1,2,...,n}. That is, p is an array of length n containing every integer from 1 to n
exactly once each.
You can perform the following operation on it:

e Choose an index i (1 <14 < [p|). Here, |p| denotes the current length of p.

e Set p; = max(pi—1, i, Pi+1)-

e Delete p;—1 and p;y1 from p. The remaining elements are then re-indexed to start from 1.
For example, if p = [3,1,4, 2, 5], performing the operation with ¢ = 4 would do the following:

e First, set py = max(ps, ps,ps) = 5. So, p =[3,1,4,5,5].

e Then, delete ps and ps. So, p = [3,1,5] finally.

Note that each such operation reduces the length of p by 2. In particular, if the length of p is 1 or 2, it cannot be
modified by this operation at all.
Find the number of arrays that can be reached by performing this operation zero or more times starting from p. Since
this value might be large, you only need to find it modulo 998 244 353.
Input Format

e The first line of input will contain a single integer ¢, denoting the number of test cases.

e Each test case consists of two lines of input:

— The first line of each test case contains a single integer n, denoting the length of the permutation.

— The second line contains n space-separated integers p1,pa, ..., Pn-

Output Format

For each test case, output a single integer, the number of arrays that can be reached by performing the operation zero
or more times on p, modulo 998 244 353.

Constraints
o 1 <t<10°
e 1 <n <5000

e 1<p;<n

pi # pj for it #j

The sum of n2 over all test cases won’t exceed 50002.

Sample Input 1

5
2
2
3
213

5

31452

10

123456782910

15
57612213101 11 43 9 14 15 8

10



Sample Output 1

g N =

365

Explanation

e Test case 1: No operations can be performed on p.
e Test case 2: There are two possibilities:

1. Perform no operations. This results in the final array [2, 1, 3].

2. Perform one operation, choosing ¢ = 2. This results in the array [3].

These are the only reachable arrays.

11



F - Minimize Minimum
You are given an array a of length n, where n is even. You need to partition a into two disjoint subsequences’ s; and
sy of length % each such that the minimum value of |s;[i] — s3[i]| over 1 <4 < % is as small as possible.

More formally, you need to choose two disjoint subsequences s; and s from a, each containing exactly 7 elements.
Among all such partitions, find the one that minimizes minj<;<= |s1[i] — s2[i]|, and output this minimum value.

Here, |z| refers to the absolute value of x. For example, 2| =2, | —3| =3, |0] = 0.

t An array b is said to be a subsequence of another array a if b can be obtained from a by deleting some of its
elements, without changing the order of the remaining elements. For example, if a = [2,1, 3, 2], some examples of its
subsequences are [2], [1,3], [2,3,2], [2,2]. However, [4,2] and [1,2,2] are not subsequences of this array.

Input Format

e The first line of input will contain a single integer ¢, denoting the number of test cases.
e Each test case consists of two lines of input:

— The first line of each test case contains a single integer n, denoting the length of the array a.

— The second line contains n space-separated integers ai,aso, ..., a,.

Output Format

For each test case, output a single integer, the minimum possible value of min; <;< = |s1[i] — s2[i]| over all valid partitions
of a into (s1,s2).

Constraints
o 1 <t<10*
e 2<n<2-10°
e n is even
o 1<gq; <10°

e The sum of n over all test cases won’t exceed 2 - 10°.

Sample Input 1

3

2

15

4

40 40 2 30

6

5 10 2 3 30 40

Sample Output 1

4
0
1

12



Explanation

e Test case 1: Choose s; = [1] and s2 = [5]. This gives us a difference of |1 — 5| = 4. No other difference is
possible since this is the only possible split into subsequences.

e Test case 2: Choose s; = [40,30] (indices 1 and 4), and sy = [40,2] (indices 2 and 3). This gives us |s1[1] —
s2[1]] = |40 — 40| = 0, which is clearly optimal.

e Test case 3: Choose s1 = [5,2,30] (indices 1, 3, and 5), and so = [10, 3,40] (indices 2, 4, and 6). This gives us
|s1[2] — s2[2]| = |2 — 3| = 1, which is clearly optimal.

13



G - Penny Pinching

For an array b = [b1, b, ..., by] of length m and a binary string ¢ of length p such that p < m, we define score(b, t) as
follows.
Iterate ¢ = 1,2,...,p in order:

e If t;, =0, delete by from b.
e Otherwise, delete by from b.
e The remaining elements are then re-indexed to start from 1.

After all elements of ¢ have been processed, b will have exactly (m — p) elements remaining. score(b,t) is defined to
be the minimum among these remaining elements.

You would like to have a higher score. To achieve that, you can perform the following operation:
e Choose an index 7 and flip ¢; (i.e. change 0 to 1 and vice versa).

This operation can be done however many times you like (including 0).

After performing all the flip operations you would like, you will receive coins equal to (score(b,t) — k), where k denotes
the number of flip operations performed. Essentially, each flip operation costs one coin. Note that score(b,t) here is
computed based on the string ¢ after all the flips have been applied to it.

We then define f (b, t) to be the maximum number of coins you can receive as a result of performing the above operation
optimally, given that you can freely choose the number of flips to perform and the indices to perform them on.

You're given an array a of length n and a binary string s of length n — 1. For each i € [1,n — 1], compute the value
of f(a,s[1,i]), where s[1,i] = s185...s; denotes the prefix of s of length i.

Each f(a, s[1,4]) value is to be computed independently, that is, for each 7, assume that you start with the initial array
a and a fresh copy of the string s[1, 7].

Input Format

e The first line of input will contain a single integer ¢, denoting the number of test cases.
e Each test case consists of three lines of input:

— The first line of each test case contains a single integer n, denoting the length of the array a.
— The second line contains n space-separated integers aq, ..., ay.

— The third line contains a binary string s of length n — 1.

Output Format

For each test case, output n — 1 space-separated integers, the values of f(a, s[1,1]), f(a,s[L,2]), ..., f(a,s[l,n—1]) in
order.

Constraints
e 1<t<2-10%
e 2<n<2-10°
o 1<a; <107
e s is a binary string of length n — 1

The sum of n over all test cases won’t exceed 2 - 10°.

14



Sample Input 1

153106 4 149
1100101

Sample Output 1

8
18
244

234489 14

Explanation

e Test case 1: We have only ¢ = [5, 8] and s = 0. Since s; = 0, the first element of ¢ must be deleted, leaving us
with @ = [8]. It’s optimal to leave it at this and not do anything,.

e Test case 2: We have a = [9,3,1] and s = 01.

— For i« = 1, we consider the string 0.

* If no flips are performed, the resulting array is [3,1], and we receive 1 — 0 =1 coin.

* If we flip the only character and the string 1, the resulting array is [9, 1] instead, and we receive 1—1 =0
coins.

* Performing more than one flip is clearly suboptimal. So, the answer for i = 1 is max(1,0) = 1.
— For i = 2, we consider the string 01.

x Here, it is optimal to spend one operation and turn the string into 11. This turns the resulting array
into [9], giving us 9 — 1 = 8 coins which is the largest we can obtain.

15



H - Prefix Game

Alice and Bob are playing a game. There are n piles of stones, with the piles satisfying the condition that a; > as >
.-+ > ay (that is, the piles are arranged in non-increasing order).

On their turn, a player can choose an index i (1 < i < n) and a positive integer z, and take z stones from each of
the piles a1, as,...,a;. However, after each turn, the condition a; > as > --- > a, must still be satisfied.

The players take turns, with Alice going first. The player who cannot make a valid move loses. Both players play
optimally.

Determine who wins the game.

Input Format
e The first line of input will contain a single integer ¢, denoting the number of test cases.
e Each test case consists of two lines of input:

— The first line of each test case contains a single integer n, denoting the number of piles of stones.

— The second line contains n space-separated integers ai,aso, ..., an,.

Output Format

For each test case, output Alice if Alice wins, and Bob otherwise.
You can output the answer in any case (upper or lower). For example, the strings bOb, bob, Bob, and BOB will all
be recognized as valid responses for cases where Bob is the winner.

Constraints
o 1 <t<10*
e 1<n<2-10°
o 1<gq; <10°
e a;>ay>...>ay

e The sum of n over all test cases won’t exceed 2 - 10°.

Sample Input 1

=W NN
[

[Er
[y

Sample Output 1
Bob

Alice
Explanation

e Test case 1: Alice has two possible first moves:

— Choose i = 1 and z = 1, which will turn the piles into [1, 1]. Bob can win this by choosing i =2 and z =1
on his turn, after which Alice has no move.

— Choose i = 2 and = = 1, which will turn the piles into [1,0]. Bob can win this by choosing i =1 and z =1
on his turn, after which Alice has no move again.

16



So, Bob is able to win no matter what Alice does. Note that for example Alice cannot choose i = 1 and z = 2
on her turn, since that would turn the piles into [0, 1] and break the non-increasing criterion.

e Test case 2: Alice can choose i = 3 and x = 1, turning the piles into [0, 0, 0] and hence winning.

17



I - Prefix MEX Equation

Suppose you have two arrays x and y, both of length m. You can perform the following operation however many times
you like:

e Choose an index ¢ (1 < i <m), and swap z; with y;.

The pair of arrays (z,y) is said to be good if it’s possible to make their prefix MEX arrays equal by performing several
such swaps.
Note that:

e The MEX of a set of integers is the smallest non-negative integer that doesn’t appear in the set. For example,
MEX([0,1,0]) = 2, MEX([3,2,1]) = 0, MEX([0,1,2,1]) = 3.

e The prefix MEX array of the array z is an array p, of the same length as x, such that p; = MEX([z1, 22, ..., 2;])
for each 1 <1 < |x|.

You're given two arrays a and b, both of length n.
Count the number of pairs (I,7) such that 1 <1 <r < n, and the pair of arrays (a[l, ], b[l,r]) is good.
Here, a[l, r] denotes the subarray [a;, aj41,...,a,] of a, and similarly b[l, 7] denotes the subarray [b;, ..., b.].

Input Format

e The first line of input will contain a single integer ¢, denoting the number of test cases.
e Each test case consists of three lines of input:

— The first line of each test case contains a single integer n, denoting the length of the arrays a and b.
— The second line contains n space-separated integers ai,as, ..., an,.

— The third line contains n space-separated integers by, bo, ..., by,.

Output Format

For each test case, output a single integer, the number of pairs (I,r) such that 1 <! < r < n, and the pair of arrays
(all, 7], b]l,r]) is good.

Constraints
o 1 <t<10°
e 1<n<2-10°
e 0<a;,b; <n

e The sum of n over all test cases won’t exceed 2 - 10°.

Sample Input 1

NOPNEFE WOOPW
o

18



Sample Output 1

2
6
4

Explanation

e Test case 1: The valid pairs are (1,1) and (2, 2).
e Test case 2: All the pairs are valid.

e Test case 3: The valid pairs are (2,2), (3,3), (4,4) and (3,4).

19



J - Recursion

Let n be a non-negative integer power of 2. We define a recurrence relation as follows:
1, if1<z<n,
fn(x) = .
(fale = 1)+ fo(z —n)) mod 2, if z > n.
Given n and m, find f,(m).

Input Format
e The first line of input will contain a single integer ¢, denoting the number of test cases.

e Each test case consists of a single line of input, containing two space-separated integers n and m.

Output Format

For each test case, output a single integer, the value of f,(m).

Constraints

o 1<t<10*
° 1§n,m§1018

e 1 is a non-negative integral power of 2.

Sample Input 1

N = = O
w N =

24
288230376151711744 685646715905549873
68719476736 803900416566661387

Sample Output 1

Orr Pk OO

20



K - Tree Hail Conjecture

For a tree T' with n vertices, we define the (3n + 1) operation as follows:

e Set T, Ty, and T3 be copies of T', rename the nodes of 75 by adding n to each original label, and then rename
the nodes of T3 by adding 2n to each original label. Then, replace T with T, T, and T3.

e Add an edge (uj,v1) where 1 <wuy <n, and n+ 1 < vy < 2n. You can choose (uj,v;) freely.
e Add an edge (uz,v2) where n +1 < us < 2n, and 2n 4+ 1 < vy < 3n. You can choose (ug,vs) freely.
e Add a node labeled 3n + 1, and add an edge (3n + 1,v3) where 1 < v3 < 3n. You can choose vs freely.

It can be shown that the result of the (3n + 1) operation is a tree with 3n + 1 vertices.
For a tree T, if there exists an edge that results in an equal number of nodes for the two connected components after
removing this edge, the tree is called good.
You are given a tree with n vertices. You would like to make the tree good.
Find the minimum number of times the (3n + 1) operation needs to be performed to make the tree good, assuming
your choices are optimal.
Input Format
e The first line of input will contain a single integer ¢, denoting the number of test cases.

e Each test case consists of multiple lines of input:

— The first line of each test case contains a single integer n, denoting the number of vertices in the given tree.

— The next n—1 lines describe the edges of the tree. The i-th of these n—1 lines contains two space-separated
integers u; and v;, denoting an edge between u; and v;.

Output Format

For each test case, output a single integer representing the minimum number of operations to make the tree good.

Constraints
e 1 <t<10°
e 1<n<2-10°
o 1 <ujv;, <n

e The input edges describe a tree on the vertex set {1,2,...,n}.

e The sum of n over all test cases won’t exceed 2 - 10°.

Sample Input 1

W NP, PP OO P NW

o O WN
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Sample Output 1

0
1
2

Explanation
e Test case 1: The tree is already good, so the answer is 0.

e Test case 2: The minimum number of operations to make the tree good is 1. The following is a possible scheme.

The original tree 7.

Tis replaced by trees 17, Ts, and T3

You choose edges (1,2)and (2, 3).

A node labeled 4is added; you choose the edge (4, 1). Now the tree is good.
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