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A - Reverse and Count

FITEFREIHIRR: 2 sec/ X E Y #IFR: 1024 MB

fic s : 400 /=

RIRE

(1,2,...,N)DIEsl A = (A}, Ay, ..., Ay) BEZ5NET,

1< L<RNZEHLIEHDOHE (L, R)ICHLT. AD LEBEHLHS REBLFTOERZREGLT
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(L,R)#1 < L < R< N &#ics &3 c@smkiz YW mns o9,
ZD&5% (L, R) eI UTIES f(L, R) #INTHELTHEIRICY —NUc&EiC, £HE
ns K BBIH3IEFZRHT L,

v BIDFEIRE F?
#5185 = (51,5,...,85) BT = (11, T, ..., Tjr) KO HBETIESWE G, FTROL
E2DELESHNRMDUIDIEEEVNET, 22T |S,|T|IEZEFnENS, TORSEERLET,
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2.5 3851 < i < min{|S|, |T|} HEELT. FRO2ONEHIEHAD I,
° (517827 x ‘7Si—1) = (T17T27 v 7T1£—1)
o S;NT; & (FHELT) hEW,
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N(N+1)

+ ls K =75~

. Al3(1,2,...,N) QIEF
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Ay Ay ... Ay

7

IE5 f(L, R) %51 LCHEIEICY — k Lick =i, %EhS K BHICH2IE5% B =
(B1,Bs,...,By) £F 3,
ZOESUTORRTBAEEAT &,

Bi By ... By

ABB1

HA%01

231

1< L<R<N#%#t¥ (L, R) B2 TICHULTIES f(L, R) SR THETZERD LS
D%,

[ ] [ ]
~

515
12345
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B - Triple Pair

RITRBEHIFR: 2 sec/ X TV HIFR: 1024 MB

fom= 500 =

AN

EFBRENNEZ5NET,

UTO&MZ®S 3EDOEERDME (2, v, 2) DEHZE 998244353 THI->fcHE D EKRDH TS
VAV

o 2Y,yz, 2z 2T N UTTH,
TEOTANT—ZIANEZ5NZDT. TNENICDVWTEZZRHTIIZE W,

Hl#Y
e 1 <T <100
e 1< N <10°

A7

AANFIUTORATEEANISEZ 5N D,
ZZ T case; &lF, iBHDTANT—XZEHKRT %,

T
case;
cases

caser
BT AT —ARBUTORHTEZA 5N %,

N

7

THHEAR L, (1 <i<T)TBEICE iBEOTAKMN —RICHITBEZZENE L



AABl1

4
1
2
5
9

98244353

HA%01

1

4

17
727512986

1EEDTART—2 Tk N =179, £8E#LT (z,y,2) & (1,1,1) D 1ETT,

2EEDTFART—RTlE. N =27TY, &%z (z,y, 2) 3.
(]-7 1, ]-)7 (27 1, 1)7 (17 2, 1)7 (1a 1, 2) D4 BT,



C-Power Up

RITRFBEHIER: 2 sec/ X TV HIPR: 1024 MB

o= : 500 =

AN
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ADBUTOEAXATHREANDNSEZ 5N 5,
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BERAZEAE K,

ABB1

4
1124



HA%01

3

BIRNB AL LTHEZBDE. {1,1,2,4},{2,2,4},{3,4} D 3@EIH D £,
(3,4} BT DS IC LTS T ENEEET,

c ZEUTLIERER, ADS1%2@EIKRL. 2% LEAMAZ. A= {2,2,4} &5 3,
c 2ELT2EBR, ADS 2% 2EMBRL. 3% 1EMA3, A={3,4} 13,

AF512

5
12345

73651 2

A7l 3

13
3141592653589

7651 3

66



D - Mahjong
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F - Count Sorted Arrays

RITRBEHIER: 2 sec/ X TV HIFR: 1024 MB
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FRIREX
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e ¢;=((x;+ S;-1) mod N)+1 &9 3%,
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ﬁIJu‘
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e 1<a; <b; <N
e 0< zy,y; <N -1
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A - Reverse and Count

Time Limit: 2 sec/ Memory Limit: 1024 MB

Score : 400 points

Problem Statement

You are given a permutation A = (A1, Aa, ..., Ay)of (1,2,...,N).

For a pair of integers (L, R) suchthat1 < L < R < N, let f(L, R) be the permutation obtained by
reversing the L-th through R-th elements of A, thatis, replacing A, Ar41,..., Ar_1, Ar with
Ap,Ar 1,...,Ar 1, AL simultaneously.

There are N(]\;H) ways to choose (L, R) suchthatl < L < R < N.
If the permutations f (L, R) for all such pairs (L, R) are listed and sorted in lexicographical order, what

is the K -th permutation from the front?

¥ What is lexicographical order on sequences?

Asequence S = (51, S2, ..., S|S|) is said to be lexicographically smaller than a sequence T' =
(T1, T, ..., T)r)) ifand only if 1. or 2. below holds. Here, | S| and | T'| denote the lengths of S and T',
respectively.

1. ‘S‘ < ’T‘ and (Sl, Sg, ooy S\S|) = (Tl,T2, e ’T’|S\)'
2. Thereisaninteger 1 < ¢ < min{|S|, |T'|} that satisfies both of the following.
) (Sl, So, ..., SZ'_1) = (Tl, Ts, ... ,Ti_1).

o S issmaller than T} (as a number).

Constraints
« 1< N <7000
- 1<K < XD
o Aisapermutationof (1,2,...,N).

Input

The input is given from Standard Input in the following format:

N K
A1 Ay ... An



Output
Let B = (B, By, . .., By) be the K-th permutation from the front in the list of the permutations
f(L, R) sorted in lexicographical order.

Print B in the following format:

Bi By ... By

Sample Input 1
35
132

Sample Output 1

231

Here are the permutations f (L, R) for all pairs (L, R) suchthat1 < L < R < N.

. f(1,1) =(1,3,2)
e f(1,2) =(3,1,2)
e f(1,3)=(2,3,1)
. £(2,2)=(1,3,2)
e f(2,3)=(1,2,3)
. f(3,3) =(1,3,2)
When these are sorted in lexicographical order, the fifth permutationis f(1,3) = (2, 3, 1), which should
be printed.
Sample Input 2
515
12345
Sample Output 2
54321

The answer is f(1, 5).



Sample Input 3

10 37
92138710456

Sample Output 3

921654107 83



B - Triple Pair

Time Limit: 2 sec/ Memory Limit: 1024 MB

Score : 500 points

Problem Statement

You are given a positive integer V.

Find the number, modulo 998244353, of triples of positive integers (x, y, z) that satisfy the following

condition.
o Allof zy, yz, zx are less than or equal to IV.

You have T test cases to solve.

Constraints
. 1< T <100
e 1< N <10°

Input

The input is given from Standard Input in the following format, where case; represents the i-th test case:

T
case;
cases

caser

Each test case is in the following format:

N

Output

Print T lines. The i-th line (1 < ¢ < T') should contain the answer for the i-th test case.



Sample Input 1

4
1
2
5
9

98244353

Sample Output 1

1

4

17
727512986

In the first test case, N = 1. There is one triple (z, y, z) that satisfies the condition: (1,1, 1).

In the second test case, N = 2. There are four triples (z, y, z) that satisfy the condition:
(1,1,1),(2,1,1),(1,2,1),(1,1,2).



C-Power Up

Time Limit: 2 sec/ Memory Limit: 1024 MB

Score : 500 points

Problem Statement

You are given a multiset of positive integers with NV elements: A = {41, As,..., Ax}.

You may repeat the following operation any number of times (possibly zero).

« Choose a positive integer  that occurs at least twice in A. Delete two occurrences of  from A, and

add one occurrence of £ + 1to A.

Find the number, modulo 998244353, of multisets that A can be in the end.

Constraints
e 1< N<2x10°
e 1< A4; <2x10°

Input

The input is given from Standard Input in the following format:
N
Ay Ay ... Ay

Output

Print the answer.

Sample Input 1

4
1124



Sample Output 1

3

A can be one of the three multisets {1, 1, 2,4}, {2, 2,4}, {3, 4} inthe end.

You can make A = {3, 4} as follows.

e Choose z = 1.Delete two 1s from A and add one 2 to A, making A = {2, 2,4}.
o Choose x = 2.Delete two 2s from A and add one 3 to A, making A = {3,4}.

Sample Input 2

5
12345

Sample Output 2

1

Sample Input 3

13
3141592653589

Sample Output 3

66



D - Mahjong

Time Limit: 2 sec/ Memory Limit: 1024 MB

Score : 700 points

Problem Statement

Find the number, modulo 998244353, of sequences of IN non-negative integers A —
(Ay, Ay, ..., Ay) totaling M that satisfy the following condition.

e ltis possible to make all elements of A equal 0 by repeatedly choosing one of the following

operations and performing it.
o Choose aninteger i suchthat1l < ¢ < NN and decrease A4; by K.

o Choose anintegerisuchthatl < ¢ < N — K + 1 and decrease each of
Ay Aivay - A1 by L

Constraints
« 1<K <N <2000
e 1< M <108

Input

The input is given from Standard Input in the following format:

N M K

Output

Print the answer.

Sample Input 1

322



Sample Output 1

5

The following five sequences satisfy the requirements.

o o
—~~
S L
N O
~—

For instance, if A = (0, 1, 1), you can do the following to make all elements of A equal 0.

e Perform the second operation. Choose 7 = 2 to decrease each of A and A3 by 1, making A =

(0,0, 0).

Sample Input 2

100 998244353 100

Sample Output 2

0

There may be no sequence that satisfies the requirements.

Sample Input 3

2000 545782618661124208 533

Sample Output 3

908877889



E - Make Biconnected

Time Limit: 3 sec/ Memory Limit: 1024 MB

Score : 800 points

Problem Statement

You are given an undirected tree GG with IN vertices. The degree of every vertex in GG is at most 3.

The vertices are numbered 1 to IN. The edges are numbered 1 to N — 1, and edge 2 connects vertex u;
and vertex v;.

Each vertex has a fixed weight, and the weight of vertex 7 is W;.

You will add zero or more edges to G. The cost of adding an edge between vertex ¢ and vertex j is W; +

w;.
Print one way to add edges to satisfy the following condition for the minimum possible total cost.

o G is 2-vertex-connected. In other words, for every vertex v in G, removing v and its incident edges

from GG would not disconnect G.

You have T test cases to solve.

Constraints
e 1<T<2x10°
e 3<N<2x10°
e 1 <wu;,v; <N
The given graph is a tree.
The degree of every vertex in the given graph is at most 3.
1 <W,; <10
W is aninteger.
The sum of IV across the test cases is at most 2 x 105.



Input

The input is given from Standard Input in the following format, where case; represents the ¢-th test case:

T
case;
cases

casey

Each test case is in the following format:

N

Wy Wy, ... Wy
Uy V1

u2 U2

UnN-1 UN-1

Output

For each test case, print a solution in the following format, where:

o M is the number of added edges, and
e the ¢-th added edge connects vertex a; and vertex b;.

If multiple solutions exist, any of them would be accepted.

M
ap bl
a2 b

ay by



Sample Input 1

w N W

10 100 1000 10000 100000 1000000

P W WMNNRERPRERNNEDNWN

No u ks~ WN

Sample Output 1

R NN R R
U o w

In the first test case, adding an edge connecting vertex 1 and vertex 3 makes (3 satisfy the condition in the
problem statement.
The cost of thisis W1 + W3 = 2 4+ 5 = 7. There is no way to add edges to satisfy the condition for a

cost of less than 7, so this is a valid solution.

In the second test case, the solution above has a total cost of (W7 + Ws) + (Wy + W5) =
1100000 + 10001 = 1110001, which is the minimum possible.



F - Count Sorted Arrays

Time Limit: 2 sec/ Memory Limit: 1024 MB

Score : 900 points

Problem Statement
There are aninteger N and M pairs of integers: (a1, b1 ), (a2, b2), . . ., (anr, bar). Each pair (a;, b;)
satisfies1 < a; < b; < N.

Initally, you have all N'! permutations of (1,2, ..., N).

You will perform M operations. The ¢-th operation is as follows.

» Do the following for each of your IN'! permutations.
o Compare the a;-th and b;-th elements. If the former is greater, swap the two elements.

Foreachl < 7 < M, let S; be the number of permutations of yours that are already sorted in ascending

order at the end of the 2-th operation.
Print S1, S2,...,SM.

Here, the input gives you pairs of integers (z;, y; ) instead of (a;, b;).

The values of (a;, b;) can be obtained using x;, y;, and S;_1 as follows. (Let Sy = 1 for convenience.)

Letc; = ((mz + Sifl) mod N) + 1.

Letd; = ((y; + S;—1 X 2) mod N) + 1.(Here, itis guaranteed that ¢; # d;.)
Leta; = IIliIl(Ci, dz)

Letb; = max(c;, d;).

Constraints
« 2<N<15
e 1< M <5x10°
e 1<a; <b; <N
e 0<z,y; <N -1



Input

The input is given from Standard Input in the following format:

N M

1 Y
2 Y2

M Ym

Output

Print M lines. The i-th line should contain S;.

Sample Input 1

21
11

Sample Output 1

2

You start with the permutations (1, 2) and (2, 1).
We have (a1, b1) = (1, 2). At the end of the first operation, you have two copies of (1, 2), so you should
print 2.

Sample Input 2

S Rr N W
= N S

Sample Output 2

SO &~ BN

(a;, b;) inorderare (1,2),(2,3),(1,3),(1,2).



Sample Input 3

PN RS AW
N AR R AW

Sample Output 3

= 0o &~ BN

6

(ai, bi) inorderare (1,2), (3,4),(1,5),(2,3), (4,5).



