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Question 0 — Hello World

(30 points)

Introduction
YTP Contest has started!

Let’s verify everything first.

Is the internet setting correct?

Is the answer submit working well?

Did you use STDOUT to output your answers?

If everything is ready, 30 points are yours! Go! Go! Go!

Description
Please write a program to output Hello World!

Input Format
This problem requires no input.

Output Format
[A~Z][a~z], space, and common English punctuation.

Data Range
[A~Z][a~z], space, and exclamation mark

Data Examples
Input Example 1
(no input)

Output Example 1
Hello World!

Example Explanation
Input Example 1 has no input, simply output Hello World!
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Q1: Laptop Decoration

(5 points)

Description

To celebrate the success of YTP 2021, Mr. Y, Mr. T, and Mr. P decided to decorate their team's
laptop with full YTP stickers. In order to be fully prepared for the contest, they came up with the
following decoration design: They will choose an article and cut off all the characters from it.
Then, assemble the characters into as many "YTP" as possible (case insensitive). Before they
decorate their computer, they requested you, also participating in YTP 2021, to help them
estimate how many "YTP" can they assemble from the chosen article.

Input Format
Read the input as the content of the article until EOF (end of file).

Output Format

Output a nonnegative integer represents the sets of "YTP" they can assemble from the article.

Data Range

The total number of characters in the article should be less than 1000.

Input Example 1

A YouTube Poop is a type of video mashup

or edit created by remixing/editing
pre-existing media sources often carrying
subcultural significance into a new video
for humorous, satirical, obscene and profane,
as well as annoying, confusing, scary,
shocking, surreal, or dramatic purposes.

Output Example 1
6

Example Explanation:
The number of case insensitive Y, T, P are 6, 11, 8 respectively. Thus, they can assemble at most
6 sets of "YTP".
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A YouTube Poop is a type of video mashup

or edit created by remixing/editing
pre-existing media sources often carrying
subcultural significance into a new video
for humorous, satirical, obscene and profane,
as well as annoying, confusing, scary,
shocking, surreal, or dramatic purposes.
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Q2: Unmanned Fighter

(5 points) Cw7 7 ,'/
o AT
Description

To protect our airspace and save pilot’s life, we need your help design an unmanned fighter
which has strength in the region. Based on alliance’s information from early this year,
unmanned fighter can beat manned fighter easily in 9G circumstances. So, we need the
program able to calculate spiral speed (t) and horizontal angle (theta) and pull up angle(beta)
with given the unit thrust (as x-axis), for horizontal tilt (as y-axis), and pull up (z-axis) strength.

Related formula:

Horizontal strength (y) Pull up strength (z)
A A
S | t i
vl v2
6 i Forward thrust (x) B !
1 S x,y'axises
Related computation:
0 : theta B : beta
X 9_171_ 0 = tan-1 vl c ()_v2_> .y _1<v2)
an()—1—> = tan <1) an,B—S—,b’—an .
vl v2
sin(@) = 5 => vl = s *sin(0) sin(B) = T =>v2 = t*sin(p)
1 S
cos(8) = 3 =>1= s=*cos(8) cos(p) = 7 =>s = t*cos(f)

s =4v12+4+12=> vl = /52— 12 t =824 122 =>v2 = 4t%—s?

Bnew = Qold + gupdate IBnew = ﬁold + lgupdate

Input v1, v2, theta adjustment, beta adjustment, and output the (speed) t value and new v1 and
new v2.

Input Format

vl,v2,theta adjustment, beta adjustment with comma separated.
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Output Format
t,new_vl,new_v2
calculate the value and round to the second decimal place.

Data Range
0.0 <=v1,v2<=10.00
0.01 <= theta adjustment, beta adjustment <= 0.10

1* Input Example
3.00,2.00,0.01,0.02

1* Output Example
3.74,2.97,2.06

1* Example Explanation:
vl=3.0, v2=2.0,

0 =tan‘1(3—f), s=v3%2+12=+/10, B =tan

t= /2.02+m2=m

0,,, = tan~! (?) +0.01,

—1,20
&),

2.0
ﬁnew = tan_l <T) + 0.02
VZ2pew = V14 xsin (ﬁnew)
Snew = V14 * cos (,Bnew)
Vlpew = Spew * Sin (Bnew)

2 Input Example
3.10,2.10,0.02,0.01

2™ QOutput Example
3.88,3.10,2.13

3" Input Example
2.10,2.10,0.02,0.02

3 Output Example
3.13,2.08,2.15
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TR 2 — 41t A B4 (Unmanned Fighter)
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TR ST A
0 : theta B : beta
tan(9) = v =>0 =tan! <v1) tan(B) = — —> p =tan"?! <v2)
1 1 s
sin(@) = v?l => vl = s *sin(0) sin(B) = v_ =>v2 = t*sin(p)
cos(8) = % =>1= s=*cos(8) cos(B) = - —> s = t*cos(p)
s=4v12+12=>vl = 4s?—-1? t =+/s?2+v22=>0v2=4t?—5s?
Bnew = eold + gupdate IBnew = ﬁold + IBupdate
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0.00 <=v1, v2 <=10.00,

0.01 <= theta adjustment, beta adjustment <= 0.10

B AHEB 1

3.00,2.00,0.01,0.02

B HH B 1

3.74,2.97,2.06

& 1 57

V1=3.0, v2=2.0,
0 =tan‘1(3—f), s=v32+4+1%2=+/10, B =tan

t=/202+vT*=qu

0,., = tan~! (?) +0.01,

1,20
&),

2.0
ﬁnew = tan_l <T) + 0.02

VZ2pew = \/ﬁ * sin (ﬁnew)
Snew = \/ﬁ * COS (,Bnew)

Vlpew = Spew * Sin (Bnew)

B AEES] 2

3.10,2.10,0.02,0.01

By HEE R 2

3.88,3.10,2.13

By AHEB 3

2.10,2.10,0.02,0.02

BB 3

3.13,2.08,2.15
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Q3: Hungry Time

(10 points)
Description

Little B not only enjoys eating ramen but also has a strict standard about it. A few days before,
YTP Ramen opened and attracted Little B’s attention. He have eaten N bowls of ramen there. If
we write them as a sequence according to the time Little B ate it, we get a sequence of length N,
called a; , for all i between 1 and N. To score YTP Ramen, he wants to compute the “delicious
rate” of it. The “delicious rate” is defined as the following:

e We defined a sequence of length N — 1 which satisfies b; = a;,, — a; , forall i between
land N — 1.
e The “delicious rate” of YTP Ramen is by X b, X b3 X...X by_;

Little B is busy eating ramen. Can you help him?

Otherwise, the answer may be very large. For convenience, if the answer is X, please output
Ysuchthat0 <Y < 10°+9,X —Y = (10° + 9) X k, where k is an integer. It can be proved
that only one integer Ysatisfies these conditions.

Input Format

The first line of input consists of one integer N, denoting the number of ramen he ate at YTP
Ramen.

The next line consists of N integers, denoting the score of each ramen he ate.

Output Format

Output a nonnegative integer represents the “delicious rate”.

Data Range
e 2<N<10°
e 1<a; <10°%forallibetweenland N

Input Example 1
3
111

Output Example 1
0

Input Example 2
5
12345
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Output Example 2
1

Input Example 3
4
1241

Output Example 3
1000000003

Example Explanation:
In Example 1, the sequence b = {0,0}. The “delicious rate” is 0 X 0 = 0.

In Example 2, the sequence b = {1,1,1,1}. The “deliciousrate”is1 X1 x1x 1 =1.
In Example 3, the sequence b = {1,2, —3}. The “delicious rate” is1 X 2 X —3 = —6, but —6

does not satisfy 0 <Y < 102 + 9. Instead, the answer is 10° + 3. We can easily know 10° +
3satisfy all the conditions.
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28 3 - BEIS ZU (Hungry Time)
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Q4: Chibi

(10 points)
Description

During the "Three Kingdoms" era, the "Battle of Chibi" is one of the most famous battles. Shu
Han and Eastern Wu won this battle with the help of their best military advisers.

During this war, "chained ships" is one of the most classic strategies. Cao Cao chained his ships
from stem to stern. When Huang Gai drove his fire ships to those chained ships, all Cao Cao's
ships got fire sequentially.

After reading the story above, Little Y feels very interesting. He wants to write a program to
simulate the above process.

Cao Cao's chained ships can be seen as integer points on a one-dimension number line. To
simplify the problem, we number Cao Cao's boatsas 1, 2, 3, ...... , M. Little Y will play Huang Gai's
role, sending N fire ships to those chained ships. The i-th fire ship arrives at position x; on the t;-
th time. The chained ship is on fire immediately. The fire will spread to both directions at a
speed of one boat per unit time.

Now, Little Y is curious that what is the time that each chained ship is on fire.

Input Format

The first line of the input contains two integers N, M, denoting the number of fire ships Little Y
sent, and the number of Cao Cao's chained ships.

In the next M lines, the i-th line contains two integers x;, t;, denoting that the i-th fire ship will
arrive on position x; in time t;.

Output Format

Print M space-separated integers in one line. The i-th integer denotes the time that the chained
ship on position i is on fire.

Data Range

® 1<N<100
® 1<M<100
® 1<y <M
® 1<1t<100

Input Example 1
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N =
= o

Output Example 1
212345

Input Example 2
2 6
21
51

Output Example 2
212212

Input Example 3
2 6
2 1
5 10

Output Example 3
212345

Example Explanation:
In example 1, the fire ship arrives at position 2 on time 1. The fire spreads in both directions at a
speed of 1 unit length / 1 unit time. So the answeris212345.

In example 2, on time 1, the ships on position 2, 5 is on fire. The fire spreads in both directions
simultaneously. So on time 2, all ships are on fire.

In example 3, the arrival time on fire ship 2 is too late, so all the chained ships are on fire of fire
ship 1.
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® 1<M<100
® 1<x<M
® 1<t <100

B AR 1
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2 1
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Q5: Squares

(15 points)
Description
In a Cartesian coordinate system, there are nm lattice points (x, y) (points such that both

coordinates are integers) satisfy 1 < x <nand 1 <y < m. Consider squares that have their
four corners on these n X m points. What is the sum of the areas of these squares?

Input Format

The input consists of one line, containing 2 integers n and m.

Output Format

Output a single non-negative integer on a single line, which is the area sum of the squares.

Data Range

1< nm <1000

Input Example 1
33

Output Example 1
10

Input Example 2
1000 1000

Output Example 2
11111138888850000

Example Explanation:

@ @ @ (2 @ @
(2 © © (] ] (]
@ © © (] @ @

For example 1, as the above figure shows, these 9 points can form four 1 X 1 squares, a

2 X 2square, and a V2 X v/2 square which is tilted 45 degrees. The sum of areasis 4 x 1 +
1x4+1x2=10.
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& 78 5 — IE 752 (Squares)
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Q6: Dig In

(15 points)

Description

After the Salmon Sushi Event, Sushi Chang held a sushi eating event. The sushi store launched
some evil discounts. They put some sushi which people do not enjoy eating together on a plate.
If you manage to eat all of the sushi on the plate at once, you'll receive a discount. Of course, as
a picky customer, you can order only part of the set (and pay just the partial price) without
ordering the whole set of sushi if you like.

Today, Sushi Chang prepared N sushies and M plates. The N sushies will have its own price and
weight. There are S; sushies and a X; yen discount ticket on the i th plate. If you eat all the
sushi on the plate, you will get a X; yen discount at checkout. As a super-heavyweight sushi
eater, you are born to eat as much sushi by weight as you can. What is the maximum weight of
the sushi you can eat if your budget is C yen?

Note that all the N sushies can only be ordered once (whether a la carte or within a set), which
means if you order one in a set, you can’t order the same one anymore in any other setting. Also
you can just order some of the sushi on any plate, even one that isn’t included in any set. Please
note that discounts will only be given if you order everything in the set.

Input Format

The first line contains three integers N, M, C representing the number of sushies, sets, and
budget

The second line contains N integers, P;... Py, P; ,Pirepresents the price of the ith sushi.
The third line contains N integers, W;... Wy , W, represents the weight of the i th sushi.

The fourth line contains M integers X;... X, , X;represents the discount for the ith set.

The fifth line contains M integersS;... Sy, S; represents the number of slushies on the ith set.
For the following M lines, the i th line contains S; numbers [;;... I;s, represents the indices of
slushies on the i th plate.

Output Format

Output an integer, which is the weight you can eat within the budget.

Data Range

e 1<M<N <1000

e 1< P,C<100000

o 1< W;<1000000

o 1<X;<100000

o 1<S5 <N
It is guaranteed that all [;j is unique and 1 < [;; < N . Also, the discount will not be greater
than the total price on the plate.
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Note that, it’s not guaranteed that every sushi appears in a set. (Though you can still eat them if
they’re not in any set)

Input Example 1
5

41 10
2 92

DR o N O
OO WN

Output Example 1
16

Example Explanation:
For this example, there are two sets. We can choose the first set and the fourth sushi. It costs
24+3+4+4+4+1—-5=5yen,and you will receive 4+ 1+ 2 + 9 = 16 weight.

Input Example 2

5 2 100

25 12 34 41 40
43 74 90 37 2
9 16

w N
g =N

Output Example 2
209
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e 1<M<N <1000
e 1<P,C < 100000
e 1<W, <1000000

e 1<X; <100000

e 1<S, <N
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Q7: Peak

(20 points)

Description

Given an array aq, dy, ..., a, of length n. (i, j, k) is called a peak if i < j < k, a; > a;,and a; >
ay. Please count the number of peak (i, j, k)such that a; + a; + a; is an even number.

Input Format
The input consists of two lines. The first line contains a single integer n, and the second line
contains the array a4, a,, ..., a,, with the numbers separated with a single space.

Output Format

Output an integer, which is the number of peaks that satisfy the requirement.

Data Range
e 1 < n < 200000
e 1 <a <10°
o ifi #j,thena; # q;

Input Example 1
4
1 342

Output Example 1
1

Input Example 2
5
10 20 30 40 50

Output Example 2
0

Input Example 3
5
1 2 100 3 4

Output Example 3
2

Example Explanation:
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For example 1, there are 3 peaks — (1, 2,4), (1, 3,4), (2, 3,4) (the numbers here are the indices,
not the element of the array), and the only peak that has an even sum is (1, 2, 4), which
corresponds to the numbers 1,3,2,as 1 + 3 4+ 2 is an even number.

For example 2, there are no peaks in the array.

For example 3, all peaks involves the middle element, 100, and we have to choose an element
on the left and an element on the right that sums to an even number. There are two possible
ways.
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[E 78 7 — SR E (Peak)

(20 7)
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SEERE R n HFEITERMS ay, ay,..., 0y  EEE (), k) i < j < k Ha;>a,
a; > ai > HIFRMIEIEBEATE —(ERIE < 55ETRIME a; + a; + ap EEBEIRIE (1), k) B

=
EO

LA S2Y
WAHWIT - & TAHERHn > E-78 n MHZASRNEER a6, ap -

L ifanti 520
it (ERB R ORI R -

Bl E
e 1 < n < 200000
< a; S109

o 1<
o i+ jHla;#aq
Input Example 1

4

1342

Output Example 1
1

Input Example 2
5
10 20 30 40 50

Output Example 2
0

Input Example 3
5
1 2 100 3 4

Output Example 3
2
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HBIER

Hfl— o FIE = ERE ¢ (1,2,4), (1,3,4), (2,3,4) (BEHTEMIDIRAE > AT
PRSI CPHYTZRE ) > ME—TRe FRIFRVRIRAIESRE (1,2,4) @ BIEEDTRER 1,3,2 - N
1+ 3+ 2% Pl 1 -

#H - I ETHIRIE -
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Q8: No Plagiarism!

(20 points)

Description

Prof. Aqua is the Instructor of the course “Introduction To Brainfuck”. If you haven’t heard about
Brainfuck, it is an esoteric programming language created in 1993 by Urban Miiller, and it only
consists of eight commands, listed below.

Character Meaning
> Increment the data pointer (to point to the next cell to the right).
< Decrement the data pointer (to point to the next cell to the left).
+ Increment (increase by one) the byte at the data pointer.

- Decrement (decrease by one) the byte at the data pointer.

Output the byte at the data pointer.

' Accept one byte of input, storing its value in the byte at the data pointer.

[ If the byte at the data pointer is zero, then instead of moving the instruction
pointer forward to the next command, jump it forward to the command after the
matching ] command.

] If the byte at the data pointer is nonzero, then instead of moving the instruction
pointer forward to the next command, jump it back to the command after the
matching [ command.

Since the language is very hard to read and write, every time when there is an assignment, most
of the students “borrowed” other students’ code “for reference.” Of course, Prof. Aqua is not
happy about this situation, so she asked you to help her detect plagiarism.

Fortunately, you don’t need to learn Brainfuck to do this. Now given all students’ code
submissions, and then Prof. Aqua will ask you the similarity of student i’s code and student j’s
code. To simplify the problem, you only need to find the length of the longest common prefix of
their codes.



o

DFBESTE

Young turing Program

Input Format

In the first line consists of two positive integers nand m, separated by space.

In the next nlines, each line is a string only consisting of the 8 Brainfuck commands, which
represents the code submission of student 0, 1, ..., n — 1, respectively.

The next mlines, each line consists of two integers i, j ranging from 0 ton — 1(inclusive), which
represents that Prof. Aqua asks you the length of the longest common prefix of student i’s and
student j’s code submissions.

Output Format

For each query (i, ) Prof. Aqua asked, output the length of the longest common prefix of
student i and student j’s code submissions.

Data Range
1 <n,m <1000000
The sum of length of all code submissions is no more than 1000000.

Input Example 1
21

++—=><[ ]
++—++<>[ ]
01

Output Example 1
3

Input Example 2
33

+++++
+++++-—
+++++-

01

0 2

12

Output Example 2
5
5
6
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Input Example 3

4 5
><><><><
++++++++

++++++-—
1

NP~ OO
w wbNhw

Output Example 3

O OO OO

Example Explanation:

For example 1, the longest common prefix of “++--><[]” and “++-++<>[]" is “++-”, so it outputs 3.
For example 2, code 0 and 1, code 0 and 2 share the prefix “+++++”, so the first two lines of
output are both 5. Code 1 and 2 share the prefix “+++++-”, so the third line of output is 6.

For example 3, queries 1, 2, 3, 5 all only have the common prefix “” which is an empty string, so
the corresponding lines of output are all 0. Query 4 has the longest common prefix “++++++”, so
the fourth line of output is 6.
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Q9: Messy Toys

(25 points)
Description

Zisk, a child prodigy, who is very passionate about Computer Science. Therefore, he requested to
build his home in the shape of a tree of Computer Science with N nodes. Generally speaking,
there are exactly N — 1 corridors connect the N rooms of his home. Each of the corridors
bidirectionally connects two rooms, which satisfies that each pair of the two rooms can pass
through a unique series of corridors to go back and forth.

However, the child prodigy also needs to relax and play games. Today, Zisk found his toys
messed up when he was playing a game. Originally, each of these toys has its own unique room
it belongs to. Also, each of the rooms has exactly a toy in there.

Zisk wants to put these toys back in place one by one. And then return to the room where he is
in at the beginning to continue playing his game. Merely, he is too lazy to make moves. Hence,
he thought of a question before tidying up these toys, as a fanatic of Computer Science. What is
the minimum number of moves he can make if he only does the following four operations?

The four operations are:

1. Pick up the toy in the room he is in when he has no toy in his hand.

2. Put the toy in the room he is in when he has a toy in his hand and the room he is in has no
toy in it.

3. Swap the toy in the room he is in with the toy in his hand when he has a toy in his hand and
the room he is in has a toy in it.

4. Move to another room by passing through a corridor directly connect to the room he is in.

In other words, Zisk wants to minimize the number of the 4t operations to put all the toys back
in place. And then return to the room where he is in at the beginning to continue playing his

game.

Zisk knows that you love Computer Science, too. So, he decides to duel with you, for seeing who
can solve this problem earlier.

Input Format

The first line of the input contains two integers N, X, indicating that Zisk's home is a shape of a
tree with N nodes, and Zisk and his gaming console are at room X.

The next line contains N integers py, ... ... , Py separated by spaces, indicating that the toy in
room i should be put back into room p;.

Next, followed by N — 1 lines, each line contains two integers u;, v;, indicating that there is a
corridor connects room u; and room v;.
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Output Format

Output an integer, indicating the minimum number of moves can Zisk make to put all the toys
back in place. And then return to the room where he is in at the beginning to continue playing

his game.

Data Range

® 1< N<600

® 1<Xu,v, <N

® p,~ py isapermutation of 1~N

® |tis guaranteed that the shape of Zisk's home is a valid tree with N nodes

Input Example 1

325

W Wk PO
adsdH WD

Output Example 1
6

Input Example 2
1
57 324

I N O I R el e
~N oy O bW N oy

Output Example 2
12

Input Example 3
6
3456 78

NN PR P2 B

2
2
3
4
8
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U1 w W
[ NENINC)]

Output Example 3
0

Example Explanation:

In Input Example 1, Zisk can:
Pick up the toy in room 1 — Make two moves to room 4 — Swap the toy in room 4 — Make

three moves to room 2 — Swap the toy in room 2 — Make one move to room 1 — Put down

the toy in his hand
Then he can finish the task in six moves.

In Input Example 2, Zisk can:
Make one move to room 3 — Pick up the toy in room 3 — Make one move to room 5 — Swap

the toy in room 5 — Make one move to room 3 — Put down the toy in his hand — Make two
moves to room 2 — Pick up the toy in room 2 — Make one move to room 4 — Swap the toy in
room 4 — Make one move to room 7 — Swap the toy in room 7 — Make one move to room 4
— Swap the toy in room 4 — Make one move to room 6 — Swap the toy in room 6 — Make
two moves to room 2 — Put down the toy in his hand — Make one move to room 1

Then he can finish the task in six moves. Notice that even though the toys have been tidied up,
Zisk still needs to go back to the original room (room 1) to keep playing his game.

In Input Example 3, since Zisk's toys have already been tidied up, he doesn't need any move. He
can just stay in place and play his game happily.
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® 1<N<600
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