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B - Same Map in the RPG World
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C-Cross
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D - AABCC
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A -

N-choice question

Time Limit: 2 sec/ Memory Limit: 1024 MB

Score : 100 points

Problem Statement

Givenintegers A and B, find A + B.
This is a IN -choice problem; the 2-th choice is C;.

Print the index of the correct choice.

Constraints

All values in the input are integers.

1< N <300

1< A,B <1000

1 < C; <2000

C; are pairwise distinct. In other words, no two choices have the same value.

There is exactly one 7 such that A + B = C;. In other words, there is always a unique correct
choice.

Input

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

N A B
(71 (72 “on CEV

Output

Print the answer as an integer.

Sample Input 1

3 125 175
200 300 400



Sample Output 1

2

We have 125 + 175 = 300.
The first, second, and third choices are 200, 300, and 400, respectively.

Thus, the 2-nd choice is correct, so 2 should be printed.

Sample Input 2

111
2

Sample Output 2

1

The problem may be a one-choice problem.

Sample Input 3

5 123 456
135 246 357 468 579

Sample Output 3

5



B - Same Map in the RPG World

Time Limit: 2 sec/ Memory Limit: 1024 MB

Score : 200 points

Problem Statement

Takahashi is developing an RPG. He has decided to write a code that checks whether two maps are

equal.

We have grids A and B with H horizontal rows and W vertical columns. Each cell in the grid has a symbol

#or . written oniit.

The symbols written on the cell at the i-th row from the top and j-th column from the leftin A and B are

denoted by Ai’j and Bi,j’ respectively.

The following two operations are called a vertical shift and horizontal shift.

e Foreachj =1,2,..., W, simultaneously do the following:

o simultaneously replace Al,j7 AQJ‘, ceey AHfl’j, AHJ‘ with Ag,j, Ag’j, ceey AH,j, Al,j-
e Foreachi =1,2,..., H,simultaneously do the following:

o simultaneously replace Ai71, Ai,g, ceey Ai,Wfla Ai,W with Ai72, Ai,3, ceey Ai,W7 Ai,l-

Is there a pair of non-negative integers (s, t) that satisfies the following condition? Print Yes if there is,

and No otherwise.
 After applying a vertical shift s times and a horizontal shift ¢ times, A is equal to B.

Here, A is said to be equal to B if and only if A; ; = B; ; for all integer pairs (4,j)suchthatl <i < H
andl < j3 < W.

Constraints
e« 2< H,W <30
o A;jis#or.,andsois B; ;.
e H and W areintegers.



Input

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

H W
A1,1A172 .. AI,W

A21422... Aow

Output

Print Yes if there is a conforming integer pair (s, t); printNo otherwise.

Sample Input 1

4 3
o H#

.



Sample Output 1

Yes

By choosing (s,t) = (2, 1), the resulting A is equal to B.

We describe the procedure when (s,t) = (2, 1) is chosen. Initially, A is as follows.

o H#

.

We first apply a vertical shift to make A as follows.

Then we apply another vertical shift to make A as follows.

.

o H#

Finally, we apply a horizontal shift to make A as follows, which equals B.

Sample Input 2

32
##
##
#.

#.
#.

Sample Output 2

No

No choice of (s, t) makes A equal B.



Sample Input 3

4 5
HHHBH
Haea
HHEL
R
R HH#
#...#
HHHBH
L H#
Sample Output 3
Yes
Sample Input 4
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..... ## oo B CHBHEH
v HHEHHEL L CHHEL CHBHBHE. BB
R == - < : S HH L HEL LW H
b &1 R & SR« &1 S - =+ - = S
R & R S g 51 U v 5 R - - S 514
R v - 1 #H# . HH#
i 1. H#H##
Hovivananns 2
................ Hovunnnnaa B,
R s s i i i HHHH
... - HHHH
..... ## HUBHHE . oo B ##
HHHHH L HBHL LB ##
..... B HE L HL BV HBE
## #HHE . #.HH ## .
oo R - UG = g = G - =1 S 5 8
.......... HEHHE. L CHRHEL L.
Carasrsaaaa HBH. L H B HL L
Sample Output 4

Yes



C-Cross

Time Limit: 2 sec/ Memory Limit: 1024 MB

Score : 300 points



Problem Statement

We have a grid with H horizontal rows and W vertical columns. We denote by (i, j) the cell at the é-th
row from the top and j-th column from the left of the grid.

Each cell in the grid has a symbol # or . written on it. Let C[é][7] be the character written on (%, 7). For

integers i and j such thatatleastoneof 1 < ¢ < Hand1l < j < W isviolated, we define C|][j] to be

(4n + 1) squares, consisting of (a, b) and (a + d, b+ d), (a + d,b — d), (a — d, b+ d), (a —
d,b—d) (1 <d<mn,1<n),aresaidtobe across of size n centered at (a, b) if and only if all of the
following conditions are satisfied:
o Clallb]is#.
e Cla+d|[b+d],Cla+d][b—d],Cla—d][b+d],andCla — d][b — d] areall #,forall
integersd suchthat1 < d < n,
o Atleastoneof Cla+n+1][b+n+1],Cla+n+1]b—n—1],Cla—n—1|b+n+
1J,andCla —n — 1][b —n — 1]is..
For example, the grid in the following figure has a cross of size 1 centered at (2, 2) and another of size 2
centered at (3, 7).

#| .| #| .| #|.|.|. #

# . .| #

The grid has some crosses. No # is written on the cells except for those comprising a cross.

Additionally, no two squares that comprise two different crosses share a corner. The two grids in the
following figure are the examples of grids where two squares that comprise different crosses share a
corner; such grids are not given as an input. For example, the left grid is invalid because (3, 3) and (4, 4)

share a corner.



Let N = min(H, W), and S, be the number of crosses of size n. Find S1, Sa, . . . , Sn.

Constraints
e 3<H,W <100
o Clil[jlis#or..
¢ No two different squares that comprise two different crosses share a corner.
o H and W areintegers.

Input

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

H W
CJ[YC2]...Cl1][W]
Cl2|1jC2][2]. .. Cl2][w]

CIH|[1]C[H][2]...CH]|[W]

Output
Print S1, 59, .. .,and Sy, separated by spaces.



Sample Input 1

Sample Output 1

11000

As described in the Problem Statement, there are a cross of size 1 centered at (2, 2) and another of size 2
centered at (3, 7).

Sample Input 2

33

Sample Output 2

000

There may be no cross.

Sample Input 3
3 16
HoHeoo HHHH
Hovevana Hoou

Sample Output 3

300



Sample Input 4

15 20
N #

. #.oo KB
#.# G

oo dHoo B F

#.ooun #.oo#H . #....

s . #...

#.# #oouHH L H
# # #.00

Sample Output 4

501000100000000



D - AABCC

Time Limit: 3 sec/ Memory Limit: 1024 MB

Score : 400 points

Problem Statement
How many positive integers no greater than IV can be represented as a? X b x c? with three primes a, b,
andcsuchthata < b < ¢?

Constraints
« N isaninteger satisfying 300 < N < 10'2.

Input

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

N

Output

Print the answer as an integer.

Sample Input 1

1000

Sample Output 1

3

The conforming integers no greater than 1000 are the following three.
e 300 =22 x 3 x 52

o 588 =22 x 3 x T2
e 980 =22 x 5 x T2



Sample Input 2

1000000000000

Sample Output 2

2817785



E - Dice Product 3

Time Limit: 2 sec/ Memory Limit: 1024 MB

Score : 500 points

Problem Statement

You have an integer 1 and a die that shows integers between 1 and 6 (inclusive) with equal probability.

You repeat the following operation while your integer is strictly less than IV:

e Castadie. If it shows &, multiply your integer by x.

Find the probability, modulo 998244353, that your integer ends up being IV.

¥ How to find a probability modulo 9982443537

We can prove that the sought probability is always rational. Additionally, under the constraints of this

problem, when that value is represented as g with two coprime integers P and (), we can prove that

there is a unique integer Rsuchthat R X @ = P (mod 998244353) and 0 < R < 998244353.
Find this R.

Constraints
« 2< N <108

o Nisaninteger.

Input

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

N

Output
Print the probability, modulo 998244353, that your integer ends up being V.

Sample Input 1

6



Sample Output 1

239578645

One of the possible procedures is as follows.

« Initially, your integeris 1.

e You cast adie, and it shows 2. Your integer becomes 1 X 2 = 2.

e You cast adie, and it shows 4. Your integer becomes 2 x 4 = 8.

e Now your integer is not less than 6, so you terminate the procedure.

Your integer ends up being 8, which is not equal to N = 6.

The probability that your integer ends up being 6 is % Since 239578645 x 25 =7
(mod 998244353), print 239578645.

Sample Input 2

7

Sample Output 2

0

No matter what the die shows, your integer never ends up being 7.

Sample Input 3

300

Sample Output 3

183676961

Sample Input 4

979552051200000000

Sample Output 4

812376310






F - More Holidays

Time Limit: 2 sec/ Memory Limit: 1024 MB

Score : 500 points

Problem Statement
You are given a string S of length IN consisting of o and x, and integers M and K.

S is guaranteed to contain at least one x.

Let T" be the string of length IN M obtained by concatenating M copies of .S. Consider replacing exactly
K x'sinT with o.
Your objective is to have as long a contiguous substring consisting of o as possible in the resulting 7T'.

Find the maximum length of a contiguous substring consisting of o that you can obtain.

Constraints
e N,M,and K areintegers.
e 1< N<3x10°
e 1< M <10°
e 1 < K < x,where x is the number of x's in the string T'.

S'is a string of length N consisting of o and x.
S has at least one x.

Input

The input is given from Standard Input in the following format:
N M K
S

Output

Print the answer as an integer.

Sample Input 1

10 1 2
00XX00000X



Sample Output 1

9

S = ooxxoo000x and T" = 00xx00000x.
Replacing x at the third and fourth characters with o makes I' = ooooooo00x.

Now we have a length-9 contiguous substring consisting of o, which is the longest possible.

Sample Input 2

5314
0XXO0X

Sample Output 2

8

S = oxxox and T' = 0XX0X0XX0X0OXXOX.
Replacing x at the 5, 7, 8 and 10-th characters with o makes T' = 0xx00000000xx0x.

Now we have a length-8 contiguous substring consisting of o, which is the longest possible.

Sample Input 3

30 1000000000 9982443530
0X0X00X0XO0X00X0X00XXXOXXX00X0X

Sample Output 3

19964887064



G - P-smooth number

Time Limit: 4 sec/ Memory Limit: 1024 MB

Score : 600 points

Problem Statement

A positive integer is called a k-smooth number if none of its prime factors exceeds k.
Given aninteger N and a prime P not exceeding 100, find the number of P-smooth numbers not

exceeding V.

Constraints

e Nisanintegersuchthatl < N < 10%.
e Pisaprimesuchthat2 < P < 100.

Input

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

N P

Output

Print the answer as an integer.

Sample Input 1

36 3

Sample Output 1

14

The 3-smooth numbers not exceeding 36 are the following 14 integers:
1,2,3,4,6,8,9,12,16, 18, 24, 27, 32, 36.

Note that 1 is a k-smooth number for all primes k.



Sample Input 2

10000000000000000 97

Sample Output 2

2345134674



Ex - Fibonacci: Revisited

Time Limit: 6 sec/ Memory Limit: 1024 MB

Score : 600 points

Problem Statement

We define the general term a,, of a sequence ag, a1, as, . . . by:

1 (0<n<K)

an = { &
" Zan_i (K <n).
i=1

Given aninteger IV, find the sum, modulo 998244353, of a,,, over all non-negative integers m such that
m AND N = m.(AND denotes the bitwise AND.)

¥ What is bitwise AND?
The bitwise AND of non-negative integers A and B, A AND B, is defined as follows.

- When A AND B is written in binary, its 2¥s place (k > 0)is 1 if 2*s places of A and B are both 1,
and 0 otherwise.

Constraints
¢« 1<K <5x104
« 0 <N <108
e N and K areintegers.

Input

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

K N

Output

Print the answer.



Sample Input 1

26

Sample Output 1

21

ag and succeedingterms are 1, 1, 2, 3, 5, 8, 13, 21, . . .. Four non-negative integers, 0, 2, 4, and 6, satisfy
6 AND m = m,sotheansweris1 + 2 4+ 5+ 13 = 21.

Sample Input 2

2 8

Sample Output 2

35

Sample Input 3

1 123456789

Sample Output 3

65536

Sample Input 4

300 20230429

Sample Output 4

125461938



Sample Input 5

42923 999999999558876113

Sample Output 5

300300300



