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1 TR ER - Defeat the monster

(105)
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B A\ BE 512
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1 Defeat the monster

(10 points)

Description

To defeat the monster "WA", which wants to destroy the world. You, the student of the grand wizard "AC",
are helping him to find the spell to defeat the monster. Luckily, "AC" still remembers the spell roughly, so he
asks you to look for all contiguous fragment with the same length which is similar to the spell in his memory
in a spellbook. "Similar" means that there is at most one character different in two strings. That is, for two
string $1, S2, there is at most one 4 such that s1[¢] # s2i].

Input Format

The input contains two lines.
The first line contains a string, which is the spell in AC's memory. The length of it is V.
The second line contains a string, which is the content of the spellbook. The length of it is M.

Output Format

Please print all contiguous fragment in the spellbook which is similar to the spell in AC's memory in
lexicographical order. Two fragments are split by newline.
If there is no fragment similar to AC's memory, just print "Not found" (without double quotation mark).

Constraints

e 1 <NM <108
e 1< N<M<10°
e all characters are lower case alphabet

Input Example 1

key
kaykeykay

Output Example 1

kay
kay
key

445



Young Turing Program - YTP2022PreliminaryContest_S1

Input Example 2

ytp
yyppabcdefgydp

Output Example 2

ydp
ypp
yyp

Input Example 3

acac
watlerecemle

Output Example 3

Not found

Example Explanation

In example 1, There is only one difference between "kay" and "key".
"key" and "key" are the same.

There is only one difference between "kay" and "key".

So, just print them in lexicographical order.

In example 2, There is only one difference between "yyp" and "ytp", so "yyp" is similar to "ytp". Similarly,
"ypp" and "ydp" are similar to "ytp", too.

In example 3, There is no substring in "watlerecemle" that is similar to "acac".
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2 _[E1# 51 - Random Sequence Generator

(105)
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2_Random Sequence Generator

(10 points)

Description

Ryan loves generating random number sequences! He uses a base-IN numbering system where digits are
marked with 0 to N — 1 in decimal. His rule for generating random sequences is that all digits must appear
with the same frequency. However, he's noticed that his rule doesn't hold much water: when N = 10, non
random-looking sequences which follow his rules like these appear:

® (0123456789
® (01234567890123456789
® (000111222333444555666777888999

Therefore, he's come up with a new rule: that all two neighbouring digits must too appear with the same
frequency! In this case, combinations such as 71, 22, 00, 07 must appear with the same frequency. Can

you write a program to generate such a sequence? Note that he has now completely ignored the first rule -
the digits do not have to appear with the same frequency.

In addition, Ryan does not like his sequences to be too long - your generated sequence must not exceed
109 elements.

It can be proved that such a sequence always exists for the given input range.

Input Format

There is only one integer N (2 < N < 500) on the first line, which denotes the base system Ryan uses.

Output Format

On the first line, please output a number K denoting the length of your sequence. Then on the second line,
output K space-separated numbers x; denoting the elements of the sequence.

Your sequence must satisfy the following requirements:

e 2 <K <105
o foralll <1< K,0< x; <N,
e All consective two elements appear with the same frequency.

Any solution satisfying the above constraints will be judged as correct.

Constraints
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e 1 <N <500

Input Example 1

Output Example 2

9
000110110

Input Example 2

Output Example 2

19
0001021011122021220

Input Example 3

Output Example 3

33
0001020310111213202122233031323360

Example Explanation

For the first test, 00, 01, 10, 11 all appear twice.

For the second test, 00, 01, 02, 10, 11, 12, 20, 21, 22 also all appear twice. Note that this is not the shortest
or the only answer: you might also find 0011220210, which has length 10.
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3 2% - Dance Dance Revolution

(15%)
(FEF1: 69, F1EF52: 997)
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3 Dance Dance Revolution

(15 points)

(Subtask 1: 6 points, Subtask 2: 9 points)

Description

Bob, a fanatic dancer, loves to dance rhythmically with the music. One day, he discovered a fantastic DDR,
also known as "Light or Dark? Dance Dance Revolution". Enthusiastic about the dance as Bob is, he
immediately started the challenge. In "Light or Dark? Dance Dance Revolution", each stage consists of NV
lamps and M pedals. Each pedal connects two different lamps so that it can change the state of these
lamps. Initially, there are some lamps turning light, and other lamps turning dark. The goal of the game is to
darken all lamps. Besides, Bob hopes his dance is metrical, so he cannot tap the duplicate pedals. Under
these constraints, could Bob finish the target of the game? Please help him find a solution.

Input

The first line of input contains two integers N, M (1 < N < 105,0 < M<2x 105), representing the
number of lamps and pedals, respectively. The lamps are indexed from 1 to IV, while the pedals are
indexed from 1 to M.

The second line of input contains N integers ¢; (¢; € {0, 1}), describing the initial state of it" lamps. 0
means that the lamp is dark, and vice versa.

In the following M lines, the i*” line contains two different integers z, y (1 < z,y < N, = # y), meaning
that the it pedals connects two lamps with index x, ¥.

Output

If there doesn't exist a series of pace to darken all lamps, output No in the first line, otherwise output Yes.

If the answer is Yes in the first line, please output an integer in the second line, describing the number of

pedals needed to be tapped. In the third line, please output all indexes of lamps that Bob should tap in
order. Notice that no duplicate pedals are allowed.

If there are multiple ways to darken all lamps, please output any of them.

Subtasks

Subtask 1: The input graph is a chain.
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Sample Input 1

110

A N AN R O Wi
w W N R U1 O wv

Sample Output 1

Yes
1
5

Sample Input 2

110

AN DN R R U
W w N R 1O wv

Sample Output 2

No

Hints

In Sample Input 1, tapping the 5th pedals can darken the 3% and the 4" lamps, making all lamps dark.
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4_Hki&+ - Hopscotch

(15%)
(FE#H1: 79, F1EF52: 8 1)
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F1EH

o FEF1imE N < 3000
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ay

ay — a4
as — as
as — a4
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4 Hopscotch

(15 points)

(Subtask 1: 7 points, Subtask 2: 8 points)

Description

Omelet is a ramen lover. He eats at least one bowl of ramen every day. However, the calories from lots of
ramen worry Omelet about his weight. Hence, he decides to play hopscotch every day to burn calories.

After spending some time, Omelet found an excellent hopscotch playground. The playground is formed by
N cells, which line up from the first cell to the N-th cell from left to right. Each cell has a number written on
it.

To burn calories, Omelet set himself some hopscotch rules,

1. Omelet can start the process of hopscotch at any of the cells.

2. Each time Omelet wants to jump to the next cell, he can only jump to the right.

3. Each time Omelet wants to jump to the next cell, assume that the cell he is standing on has a number
Z written on it, and he wants to jump to the cell with a number y written on it. Then the difference
between z and y should not exceed 2. In other words, |z — y| < 2.

4. Omelet can stop the process of hopscotch at any of the cells.

Thus, Omelet will have many different choices in the processes of hopscotch. So he became curious about
how many methods can he jump from the beginning to the end? Here, he defines two different jumping
methods as "the sets of the index of two jumped cells are different".

Since the answer may be very large, Omelet is only curious about the remainder of the answer divided by
10° + 7. Please write a program to tell Omelet what the number is!

Note: Omelet's jumping power is extreme. Even if he jumps directly from the first cell to the IN-th cell, he
can still achieve it, so don't worry that the jumping distance will cause problems.

Input Format

The first line of the input contains a positive integer NV, indicating the number of cells in the playground.

The second line of the input contains IV positive integers a1, . . ., ay, indicating that cell Z has a number a;
written on it.

Output Format

Output a non-negative integer in one line, indicating that the remainder of the number of how many
methods can Omelet jump from the beginning to the end, divided by 10° + 7.
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Constraints

e 1< N<5x10°
® 1§a1§N

Subtasks

e Subtask 1 satisfies that N < 3000.
e Subtask 2 has no additional constraint.

Input Example 1

4
1442

Output Example 1

9

Input Example 2

4
1324

Output Example 2

14

Input Example 3

30
111111111111111111111111111111

Output Example 3

73741816

Example Explanation
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In the first example, Omelet has the following nine methods,

ai

a2

as

a4

ay — a4

as — as

as — Ay

a3 — Q4

a9 — a3 — Q4

O 0 N ok W=

Notice that something like a; — a3 does not follow the rules since |a; — az| = 3 > 2, which violates the
third rule.

In the second example, only a; — a4 does not follow the rules. Hence, the answer is 24— 2 =14

In the third example, Omelet can jump to any cells to the right on every cell. Hence, Omelet has
230 — 1 = 1073741823 methods to jump. However, since Omelet is only curious about the remainder of
the answer divided by 10° + 7, you should output 73741816.
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5_f5h% - Bridge
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HQ HJ HT D2
DA D3 D4 D5
DK D6 D7 D8
DQ D9 DT DJ

3C

XX
PASS

PASS

PASS

C2 C3 C4 CA
CK C5 C6 C7
cQ C8 €9 CT
CJ S2 S3 s4
SA S5 S6 S7
SK S8 S9 ST
SQ SJ H2 H3
HA H4 H5 H6
H7 HK H8 H9
HQ HJ HT D2
DA D3 D4 D5
DK D6 D7 D8
DQ D9 DT DJ

gEflE L 2

2CE=
1cxs+1
3CXXw-1

#B{512:528R

AEB1EF > BARAKRRETON 2CE W XA > ERAE—EINL CEIZ E > RIRRMBER -
BIEB/PESEITHERIRIE/ I -

gEHIEA 3

1cC

XX

PASS

PASS

PASS

C2 C3 C4 CA

25/ 45



CK
cQ
cJ
SA
SK
SQ
HA
H7
HQ
DA
DK

DQ

goflEith 3

C5
c8
S2
S5
S8
SJ
H4
HK
HJ
D3
D6
D9

error

c6
c9
S3
S6
S9
H2
H5
H8
HT
D4
D7
DT

c7
cT
sS4
S7
ST
H3
H6
H9
D2
D5
D8
DJ

2E {5355 A

E% S REFFH FRIREEERME - BIES error e

Young Turing Program - YTP2022PreliminaryContest_S1

26 /45



Young Turing Program - YTP2022PreliminaryContest_S1

5_Bridge

(20 points)

Description

Bridge, a kind of well-known poker game in the world, is popular for the complex rules and competitiveness.
Today, Jinchen company held a Bridge game. When the game finished, they found they forget to count the
score, so they only have the record and want you to recover the score.

Every game's record data has two part of the following.

Auction: Decide which pair to play and the final contract. One of these pairs will be the "declarer" who plays
this game and the other will be the "dummy" who doesn't need to do anything. And the final contract would
be (defender) double or (declarer or dummy) redouble.

In the Auction, every player can do one of the following "call" in his/her round.

1. bid: Specifying the level of their contract and either the trump suit or no trump (the denomination)
2. double: when the last not pass call is the opponent's bid

3. redouble: when the last not pass call is the opponent's double

4. pass: when you don't want to do the 3 calls below

The auction starts with one of the players, every player call one by one in the clockwise direction. Finish
when three continuous pass (or four continuous pass in the start).

"Bid" will Specify the level of their contract and either the trump suit or no trump (the denomination), which
suggests the wondering contract he/she wants to play. The player who wants to call a bid must be higher
than the last bid last which means the level is higher or the level is equal but the suit is better
(NT>S>H>D>C). So after 3C, you can't call 2S or 3C but you can call 3NT(no-trump).

When the auction finish, the last bid(and the double or redouble) will be the contract. The level will decide
how many tricks they need to win, and the suit decides the trump, and NT is no-trump contract, so there
doesn't have trump.

The partner who doesn't get a contract is called a defender, and the partner who gets a contract has to be a
subdivision, the one who first calls the contract suit in the all Auction call declarer, and the other call
dummy.

To finish the contract, The declarer needs to win 6+level or we say the defender beat down the contract.

Play:

There are 13 tricks in one game, every trick includes one of the cards for every four people. In the Bridge
game the number is A>K>Q>)>T>9>8>7>6>5>4>3>2, The first card in one trick is called "lead", and then the
player play cards in a clockwise direction. The lead card can be one of the cards in hand, but other players
must play the card whose suit is the same as the lead card unless they don't have it. The one who plays the
higher card with the lead suit wins this trick unless there are trump-suit cards in this trick, then the one who
plays the higher card with the trump-suit win. The player wins this card will be the next trick's lead.

The first trick's lead is played from the declarer's left.
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Input Format

There is one integer T in the first line, which means you have to count the T bridge game.
There are T bridge game's data follow. In every game, the first line has one letter, which means the first
player to call(N, E, W, S in a clockwise direction). And then have a few lines, the call auction.

bid : XY o
double: X °
redouble : XX e

A=

pass: PASS ©

And call auction finishes with 3 or 4 PASS .

If there are 4 PASS (they don't play that game), we don't have the play data. Or the play data show the
following.

There are 13 lines, each line with 4 strings which means the card plays in a clockwise direction and begins
with the lead player in that trick. The card is shown by M N, M is the suit, N is the number.

Output Format

For every game, if it begins with 4 PASS - Please out put ALL PASS.
Or is that game illegal which means the data is wrong, please output error .The following case is illegal.

1. call auction is illegal:

1. the bid doesn't higher than the last bit.

2. call double but the last not pass call is not the opponent's bid

3. call redouble but the last not pass call is not the opponent's double
2. playisillegal:

1. some cards appear more than one time.
2. you have the card with the lead suit but play the other suit's card.

Or output the final contract, who is declarer(show with position), the final result.

the final contract is shown the same as input, double, and redouble just add X or xx after the final
contract.

EX: 4HX means double to 4H, 3NTXX means redouble to 3NT

The position of declarer is one letter.
If the declarer just finishes the contract(win 6+level tricks),please output =, or output +X the number
declarer win over 6+level, or output — X the number declarer less than 6+level.

Constraints

e 1 <T <100.

o 1 <X,

e Yisoneofc,D,H,S,NT.
e Misoneofc,D,H,S.
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e NisoneofAa,k,qQ,3,7,9,8,7,6,5,4,3,2.

Sample Input 1

PAS
PAS
PAS
PAS

Sample Output 1

S
S
S
S

ALL PASS

Sample1 Explanation

four players all PASS at begin, so the outputis ALL PASS

Sample Input 2

1c
INT
2C
PAS
PAS
PAS
C2
CK
cQ
cJ
SA
SK
SQ
HA
H7
HQ
DA
DK

DQ

1cC

S

S

S

C3
c5
c8
S2
S5
S8
SJ
H4
HK
HJ
D3
D6
D9

c4
c6
c9
S3
S6
S9
H2
H5
H8
HT
D4
D7
DT

CA
c7
cT
sS4
S7
ST
H3
H6
HO
D2
D5
D8
DJ
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PASS

PASS

PASS

C2 C3 C4 CA
CK C5 C6 C7
CcQ €8 €9 cT
CJ S2 S3 sS4
SA S5 S6 S7
SK S8 S9 ST
SQ SJ H2 H3
HA H4 H5 H6
H7 HK H8 H9
HQ HJ HT D2
DA D3 D4 D5
DK D6 D7 D8
DQ D9 DT DJ

3C

XX
PASS

PASS

PASS

C2 C3 C4 CA
CK C5 C6 C7
cQ C8 €9 CT
CJ S2 S3 s4
SA S5 S6 S7
SK S8 S9 ST
SQ SJ H2 H3
HA H4 H5 H6
H7 HK H8 H9
HQ HJ HT D2
DA D3 D4 D5
DK D6 D7 D8
DQ D9 DT DJ

Sample Output 2

2CE=
1Ccxs+1
3CXXw-1
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Sample2 Explanation

In the first game, though 2C is called by the west player, the first one who called C in the E-W pair is the east
player, so the declarer is the East player
In the first to the third game, the declarer pair get the first 8 tricks.

Sample Input 3

1C

XX

PASS

PASS

PASS

C2 C3 C4 CA
CK C5 C6 C7
CcQ C8 €9 CT
CJ S2 S3 s4
SA S5 S6 S7
SK S8 S9 ST
SQ SJ H2 H3
HA H4 H5 H6
H7 HK H8 H9
HQ HJ HT D2
DA D3 D4 D5
DK D6 D7 D8
DQ D9 DT DJ

Sample Output 3

error

Sample3 Explanation

The South player redouble to not opponent's double, so must output error .
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6_2 FIFYTP - Good Morning YTP

(25 3)
(FEF: 997, FEFH2: 16 D)

Fo] B

B EiFYTP

BAEHB—RTreap

BIREEER Treap

B2

Link-Cut-Tree

EETreap

Link-Cut

Link-Cut-Tree

BT IRTE BRI B AR5

#HE123

W EEFE AR

Link-Cut-Tree x3

AESR

AEHEB

FD1SEYTPZILink-Cut-Tree

A FEFES

RIFIFELT

EARZ—KTreap

B

AB EERORG > BEMEEEE TREBENAS -
MRBRMARED > FEE N HROREL -
B—RNERNE » —RRB0FE -
RIEEMRIREIAMGE - BiNT—REFH L ERERNBHNHE -
(REFSHEEENE  UFAEEBE)
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FEFRT - MRMEFIFETDUBINEREEBRE > SIREMBBEIERE -

PUESREI ARG, 42— > AAMEERERERBNERRIAEST -

BARBI

B—TESMERHN, M - ARBLEHMBEREZMALRE -
BETROMT > BITAMEREH, y  KRIMA—RERRCIRBYNE -

BRI

A MAT > BUTEE—ERHr > AREMNUREHMAEFE - BPEREEES -
= WIS lax
=ilEE
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e 1 < N,M <200000
e 1<M<N(N-1)/2
e 1<z,y< N

FEH (99) FRIBEH > REFIN — HREEE(6,1 + DR - BRREBLENIER -

B ABEHI 1

Ban LH BE I 1

i A EG I 2

54
12
23
3 4
45

i L &E 5 2

2w N R

B ABEHI 3

10 21
1

Ul 0 A W UT N W U O
N B

N B o o o
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10

N O N O W ol N BB =2 o
S W

N B 0O N O

10 6

(O]
w

By LH BB 3

O O OO F P W INNPRPRPFREREPNWOULSAWDNDWNPRE

o {51552 AR
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FEBASEGTHR - IMABMFRERMEERNERL  BORKBF—IRERR -
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FEwmASG2H » AEQRZIERE LERFR  WAARELHES
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W AEGI3RE -
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6_Good Morning YTP

(25 points)
(Subtask 1: 9 points, Subtask 2: 16 points)

Description

Good morning YTP

Now | have a Treap

| really like this Treap

But

Link-Cut-Tree

Compare to Treap

Link-Cut

Link-Cut-Tree

| like the most

So...it's time to code data structure

Getready 123

After two weeks

Link-Cut-Tree x3

Do not forget this

Do not miss this

Remember to participate YTP to code Link-Cut-Tree
Because it's a very good data structure

Its operations are very good

Almost the same as Treap

Goodbye

After reading the description above, you should already know what's the problem's content.
Not worry if you don't. Please read the description below.
There's a graph with IV vertices.

Initially, there's 0 edge in the graph.

Now you have to add M edges into the graph one by one.
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After adding each edge, you should output the number of bridges in the graph.

(There's no duplicate edges or self-loop)

In graph theory, a bridge is an edge of a graph whose deletion increases the graph's number of
connected components.

Take this graph as example, (1, 4) is a bridge since after deleting this edge, the number of connected
components in this graph have increased.

Input Format

First line contains two integers IN, M, denote the number of vertices and the number of edges to be added
respectively.

For the next M lines, each contains two integers x, y, denote the two endpoints of the edge to be added.
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Output Format

Print M lines, the ¢th line contains one integer x, denote the number of bridges in the graph after first 2
edges are added to the graph.

Constraints

e 1< N,M < 200000
e 1<M<N(N-1)/2
o 1<z,y<N

For subtask 1 (9 points), it is guaranteed that the first N — 1 edges would be in the form of (4,4 + 1).
(though its order may not be sorted)

Input Example 1

33
12
23
13

Output Example 1

Input Example 2

54
12
2 3
34
45

Output Example 2

A w N R
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Input Example 3

10 21
61
51

w
~

N O N ©O w Ul N RPR 2 0 v 6o b~ W ul N
=
o

N B~ OO N O

10 6

(5]
w

Output Example 3

O O O O R P W N NPEFRPRPNWOULIPNDA WDNDINWNDNEPR
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Example Explanation

In Input Example 1, after adding the third edge, every edge is on a cycle, therefore there's no bridge.
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In Input Example 2, there's no cycle at any time, so every edge is a bridge.
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The graph of Input Example 3:
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