2021 ZUCC Freshman Programming Contest
China, December, 18, 2021

Problem A. All in!

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

Memory limit: 256 megabytes

FEIMNFT 7R ZUCCACM Lk B EF RN A4 THIE S 3. R RLET, SATR LR MIK M
T 6] T B TR, AR IR ANRITE X T RO IRE A 40 SRE S BTSRRI, SAREA Bt s 0 i p
MH CRPSKIEM S5 LTk NS RBET RO (BikT) , DORSR AN TRMA S, MR BT 1 &3k
JiEo

M TSl S EM SR 2B, NI 2R NSO AN e B . EAERE, S FEREh e
N ZAwei BTSN, U2 Allin fF930E ., RILMARA RS AEDR . AMEEST 48, #E
Bt “Allin!” CAE&515) .

% 2l AL X = fREY
x|

Input

ABA TN

Output

i “Allinl” CAEE515)

Example

standard input standard output

(no input) A1l in!
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Problem B. Boboge and Tall Building

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

Memory limit: 256 megabytes

Boboge lives on the n-th floor of a building with a total height of k. This building has m floors and each
floor is of equal height, the height of first floor is 0.

You have to calculate the height of the floor Boboge lives in.

Boboge

2.5

Example of n=3,m=4,k=10

Input

The first line contains an integer (1 < ¢ < 100) — the number of test cases.

Each test case is described by three integers n,m, k(1 < n,m,k < 100,n < m) — the floor Boboge lives
in, number of total floors and total height of the building.

Output

For each test case, output the height of the floor Boboge lives in. Your answer will be accepted if absolute
or relative error does not exceed 1076, Formally, let your answer be a, and the jury’s answer be b. Your

. . . —b _
answer is considered correct if _a—bl__ 1076,
maz(1,]b])

Example
standard input standard output
3 5.0000000000
34 10 0.0000000000
1410 3.3333333333
2 310
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Problem C. Constructive Problem

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

Memory limit: 256 megabytes

Adam has an array a consisting of n integers ag, a1, ..., an—1. We call this array beautiful if the number

of occurrences of i is a; for i € [0,n — 1].

For example:

e [1,2,1,0] is beautiful. In this array, 0 appears 1 time, 1 appears 2 times, 2 appears 1 time, and 3

appears 0 times, and ag = 1,a1 = 2,a2 = 1,a3 = 0.

e [0,1] is not beautiful. Because ag = 0 but in fact 0 appears 1 time.

Find a beautiful array of length n. If there are multiple answers, output any. If there is no beautiful

array of length n, output —1.
Input
The input contains an integer n (1 < n < 10°) — the length of the beautiful array.

Output

Output a beautiful array of length n. If there are multiple answers, output any. If there is no

beautiful array of length n, output —1.

Examples

standard input standard output

4 1210

Note

In Example 1, [1,2,1,0] or [2,0,2,0] are both beautiful array of length 4, and you can output any of

them.
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Problem D. Diseased String

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

Memory limit: 256 megabytes

You are given a string s of length n consisting of lowercase English letters. A ybb substring t is defined

as a substring of s which meets the following conditions:
o The length of ¢ is not less than 3. Formally, |¢t| > 3.
o The first character of ¢ is y, and the other characters are b.

You should count the number of ybb substrings.

A substring of a string s is a sequence $;, S;41, ..., S, for some integers (I,r) such that (1 <1 <r < n),

in which n is the length of the string s.

Input

The first line contains an integer 7(1 < T < 100) — the number of test cases.

The first line of each test case contains an integer n(1 < n < 100) — the length of string s.

The second line contains a string s. It’s guaranteed that s consists only of lowercase English letters.
Output

For each test case, output an integer in one line. — The number of ybb substrings.

Example

standard input standard output
2 3
10 0
yybybbybbb
4
yabb

Note

In the test case 1, there are 3 ybb substrings: [s4, S5, S¢], [s7, S8, S9] and [s7, ss, Sg, S10], which are ybb, ybb

and ybbb respectively.
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Problem E. Equality

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

Memory limit: 256 megabytes

Yzk has an array a consisting of n integers ai,ao,as...ay,. In one operation, he can select a continuous
sub-array of exactly length k, then change all elements in the sub-array to the minimum element in this

sub-array.
Please help him found the minimum number of operations to make all elements in the array a equal.
Input

The first line contains one integer T(1 < T' < 10°) — the number of test cases.

The first line of each test case contains two integers n, k(1 < k < n < 10°) — the length of array a, and
the length of sub-array Yzk should select.

The second line contains n integers aq, az,as...an(1 < a; < 106). — the elements of array a.

It’s guaranteed that the sum of n over all test cases doesn’t exceed 10°(Y_n < 10°).

Output

For each test case, output an integer in one line — the minimum number of operations to make all

elements in the array a equal. If it’s impossible to do it, output -1.

Example

standard input standard output

1000000 5 3 0

131

=N RN R, 0w o
N P, R RN W dw

Note

In the first test case, we can do 2 operations as follows:

In the operation 1, select sub-array [aj, as,as], the minimum element in [a1, as, as] is a1 = 3, then array

a changes to [3,3,3,5,3].

In the operation 2, select sub-array [a3, a4, as], the minimum element in [as, a4, as] is as = a5 = 3, then

array a changes to [3,3,3,3, 3].
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Problem F. Future Vision

Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 256 megabytes

Kyooma 748881, MEXNAE XL SR ADGE. 7K, ISR EEET . T2 Kyooma JIif
FHAMAIE]

SRR . Kyooma £ TSHE|T —MKERIN . AANE E SRS RIERE IR 7, ([Eis)
T BMAER K B e eS|

BfE, Kyooma [H/RTRAFE. W& IRBEAREREIS], FOVKA] LABERAYERIREES) RAHIN (£
TRy kR A S e .

WEH n AT m IR, Kyooma &g al LA B Ry Jov ARShEIMHAR s, s AdAn
fite Kyooma 55 0 Al T Ia (i &

Kyooma ANREZES hEERLIC FRREE, (H A AT DAZ)E S LA AL B I SAE S B

TERSITT LA A RS BE BT, HF HEISAES b — 1 PRk AMBIEBITIRE . IXERE Kyooma
FKIETTIEH EMb ) 81!

Input

BN —ATEE—MRE (1 <t <100), FoREETRA ¢ AL,

BAMEABIR S TR PIDEE n f1 m (1 < n,m < 100),

FETR n ATRATES m DFRF, 208 Kyooma FTfEINRE . FH HIXLERETIYFRF e M HU2 T

P fofr

FRZ—:

o S FORHHIME RS

o LT FORYHIE A

o ‘W — FIR Kyooma 7ERRE HHHIRIIAALE, 17 HIX 2 — 25 Hl
A E AR I s B — H s

PATEEARECE( <k <nxm), BGRB8 R ko shaligprE.
ZIE kTR EANER v, y(1 <o <n,1 <y <m), FRMNE 0 DEEIS k-1 8halrf .

Output
X TR M A Sk 17

AR Kyooma I LASIHEEIMBAYS], Hith “YES” CRELE5]5) MfbmRaER IS 2], 287006
A0, Fid “NO” CREL&515) -
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Example

standard input

standard output

4 4
JH#.

g W N = D H R

N BN

YES O
NO

Note

FEA— LA FIF, Kyooma ATLME 0 FZIEAGE (1, 2) FHFHEMBAIE]

FESS ARG, Kyooma HOAF| bR
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Problem G. Generate 7 Colors

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

Memory limit: 256 megabytes

Albedo needs some pieces of 7 colors to paint PaiMonaLisa! Colors are numbered from 0 to 6. For color

1, he needs exact a; pieces.

Albedo is a master alchemist. In one operation, he can generate a sequence s of any length k. For the

sequence sg, S1, . .., Sg—1, Si = 1%7 hold for ¢ € [0,k — 1]. The i-th element indicates a piece of color s;.

Please help Albedo find the minimum number of operations to generate exact a; pieces for all 7 colors.

RS, XATILAS?

Input
The first line contains an integer T(1 < T' < 10°) — the number of test cases.

Each test case is described by 7 integers ag,a; ...,as(1 < a; < 10%) in one line — the pieces Albedo

needs for 7 colors respectively.

Output

For each test, output an integer in one line — the minimum number of operations to generate exact

a; pieces for all 7 colors. If it’s impossible to do it, output -1.
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Example
standard input standard output
3 1
2222111 2
3333111 -1
111111 1000000000

Note

For test case 1, Albedo can use 1 operation and generate the sequence [0, 1,2,3,4,5,6,0,1,2, 3].

For test case 2, Albedo can use 2 operations and generate [0,1,2,3,4,5,6,0,1,2,3] and [0, 1,2, 3]

respectively.
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Problem H. Hile and Subsequences’ MEX

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

Memory limit: 256 megabytes

Before we start, we need to declare a few definitions.

MEX

MFEX of a sequence is the smallest non-negative integer doesn’t appears in the sequence. For example:
e MEX of [1,2,3,4] is 0.
e MEX of[0,1,2,3,4] is 5.
e MEX of [2,3,4,0,2] is 1.

Subsequence

The sequence b is a subsequence of the sequence a if and only if it can be obtained by deleting zero or

more elements in @ without changing the order of the remaining elements. For example:

e [1,2,3,4] is a subsequence of of [1,2,3, 4]
o [1,4] is a subsequence of of [1,2,3, 4]

o [4,1] is not a subsequence of of [1,2,3, 4]

Hile has a sequence a with length of n(n < 10°). The i-th element of a is i — 1 (i.e. a = [0,1,2...n —1]).
Please help Hile calculate the sum of M EX of all subsequences of a.

Since the answer may be very large, please output the answer modulo 998244353.

Input

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

Each test case is described by one integer n(1 < n < 10?) — the length of the sequence a.

Output

Output ¢ lines, each line contains an integer — the answer modulo 998244353.

Example
standard input standard output
2 15
4 851104390
1000000000
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Problem I. If | Catch You

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

Memory limit: 256 megabytes

Eastred moves

[1,4] grids Liola moves
: ' [2,3] grids
after Liola 23] grids

is moved

square loop for n = 6

Liola and Eastred are playing a chasing game on a square loop which consists of 4n — 4 grids, the size of
the square is n x n. Both Liola and Eastred can only move clockwise. In the beginning, Liola is at the

upper right corner, and Eastred is at the bottom left corner.

The game is played in rounds, each round performs the following steps in order:

1. Liola places a trap at his current position. Eastred can’t move to the grids with traps, but Liola

ignores these traps.
2. Liola moves 2 or 3 grids.

3. Eastred moves 1,2, 3, or 4 grids.
At any time (even if a round is not over), the game is over if it meets any one of the following conditions:

o If all the [1,4] grids that Eastred can move have traps, Eastred can’t move, Liola wins.

o If Liola and Eastred are at the same grid, Eastred catches Liola, Eastred wins.

Both Liola and Eastred will play optimally. Can Eastred win? If he can, you should find the
minimum number of rounds Eastred takes to win. In addition, If Liola can’t win, he will try to make

the number of rounds as large as possible.

Input
The first line contains an integer ¢ (1 < ¢ < 103) — the number of test cases.

Each test case is described by one integer n (1 < n < 10%) — the side length of the square loop.
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Output

For each test case, output an integer in one line — If Eastred loses, output —1. Otherwise, output the

minimum number of rounds Eastred takes to win.

Example
standard input standard output
2 0
1 1
2
Note

In test case 1, before the first round, Liola and Eastred are at the same grid. So Eastred catches Liola

immediately, Eastred wins in 0 round.

In test case 2, the position of Liola and Eastred before the first round is as follows:

L

@ ©
® @

E

before start

In the first round, Liola has two choices, go to 3) or @. If he goes to 3), he will be caught immediately.
So Liola places a trap at @) and goes to @). We use X to represent the trap.

L | X

@ ©
® @
E

after Liola is walked

After Eastred moves 1 grid clockwise, Liola and Eastred are at the same grid, Eastred catches Liola,

Eastred wins in 1 round.
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Problem J. Jiubei and Codeforces

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

Memory limit: 256 megabytes

Codeforces @ a¥ki & AN AELITFN ARG 2 —, HigH A @ MR 3E 24, £ Codeforces I, &%
F P EE 3% Rating, A0 3R45 05 . H 10 Rating W4ARHE L P8 rp R I A 422010 » 1R 4 Rating
A, H P ARG AR R SRR, BN AR

Rating | Bifa iSe2
3000+ M7 | Legendary grandmaster
2600 — 2999 2T International grandmaster

2400 — 2599 | <L Grandmaster
2300 — 2399 | & International master
2100 — 2299 P Master
1900 — 2099 | %5 Candidate master
1600 — 1899 | % Expert
1400 — 1599 | & Specialist
1200 — 1399 | % Pupil

< 1200 K Newbie

Jiubei [#]4f Rating & k, $2 F3k Jiubei Y437 n HPE, 3EIRGEIT Jiubel 1YFR-5AE 1N
Input
BN 1TES 1B T < T <100) — FoR BRI HE

XTAEANREE, HRMAS 11788 2 MEE n, k(1 <n <100,0 < &k < 4000) — 73 52on 4 TR
FEHIGENT Jiubel HIFIIG 72 4L

BEROK n AT, BATES 1 AR ai(—300 < a; < 300) — IE4E/RN Rating B9, #1%0%R Rating /0.
Output

fYk Jiubel MIFRS & A, B x -> v MRt —1F. 3P x 2 Jinbei HISHTIORS . v &
Jiubei HBEFIFR S n AL AT, 76Tt Jiubei BAHIFR S

Example
standard input standard output

2 Master -> Grandmaster

2 2100 Grandmaster -> International master
300 International master

-1 Newbie

10

-300
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Problem K. Klee and Bomb

Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 256 megabytes

Klee is developing a new type of bomb called Peng Peng Bomb!

There are n bombs numbered from 1 to n, bomb 4 has color ¢;. The n bombs are connected with m links,

each link connects two different bombs. Bomb z will explode if meets one of the following conditions:

e z is on fire by Klee.

e Bomb y connected to z and of the same color as x explodes. Formally, there exists a link between

x and y, and ¢; = ¢, holds.

Klee can choose exact 1 bomb to be on fire. You can change at most 1 bomb z and recolor it (i.e.

change ¢, to any color you want).

Please help Klee find the maximum number of bombs can be exploded.

Input

The first line of input contains two integers n(1 < n < 3 x 10°) and m(0 < m < 3 x 10°) — the number
of bombs and links respectively.

The second line contains n integers ¢y, ca, ..., c,(1 < ¢; < n) — the color of each bomb.

In the next m lines, each line contains two integers u,v(l < u,v < n,u # v) — two bombs which is

connected by the link.

It is guaranteed that for any pair of bombs (z,y), there are at most 1 link between them.
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Output

You should output an integer — the maximum number of bombs can be exploded.

Examples

standard input standard output

212

w N =, o
BN WD R, W

12

N = D WD R, D
B W R, D W NN o

Note

In the example 1, if you change ¢3 to 1 and Klee choose any one of [1,2,3,4] to be on fire, 4 bombs will

explode.
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Problem L. Lexicographic Order

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

Memory limit: 256 megabytes

Nana7mi has a string s with length of n and containing only lowercase characters.

Now she wants to know the lexicographically greatest string ¢t with length not exceed m, containing only

lowercase characters and is lexicographically less than s.

String x is lexicographically less than string y, if either z is a prefix of y (and x # y), or there exists such
i(1 <i < min(|z|,|y|)), that z; < y;, and for any j(1 < j < i)x; = y;. Here |a| denotes the length of the

string a.

Input

The first line of input contains two integers n,m(2 < n < m < 10%) — the length of s and the length

limit of ¢.

The second line contains a string s with length of n, as the string Nana7mi has.

Output

Output a string with length not exceed m and containing only lowercase characters in a line.

Example

standard input standard output

34 ybaz
ybb

Page 16 of 16



