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) GiTeam
2025/26 JSOI Practice

SCHEDULE

Date 24 September 2025

Duration 3 hours
PROBLEMS
Limit Score
Problem
Time Memory Subtasks
Energy Machine 1s 256MB 10 8 7 15 17
Li’s Field 1s 256MB 5 8 6 9 10 13
Rocket Fly 1s 256MB 3 7 12 13 5
Falling Apart 1s 256MB 8 12 10 9 7 13
REMINDERS

18 25
7 17 25
22 38
18 23
Full Score

All problems are divided into subtasks. All test cases in a subtask must be passed to get points.

Total
100
100
100
100

400

You may attempt the problems using C++20 or Python 3 (secondary language). It is not guaranteed that the

problems are solvable using secondary language.

Unless otherwise specified, your output will be automatically fixed as follows:

Trailing spaces in each line will be removed.

An end-of-line character will be added to the end of the output if not present.

64-bit integers may be required in some problems, use long long in C++ if needed.

All stories are hypothetically written. In case of coincidences, they are coincidences.
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Score Limit

100 1s 256MB

IC26A1  Energy Machine

Reporter: “As you can see, the situation here is extremely 02 & 115 T A EH R IRIFIE5Z 2 HEAI IS RRE
harsh! It’s basically impossible to stand still. The raindrops %5 ! B _FIRFFILFIE » AT TEE_LAF G 21 RIAR

are hitting my face like needles!” 2!y

(Shoe blown away) “My shoes were just blown away by the — (EHRILE) [[HIBIEE S ARILE ! 4

strong wind!” " e S
(355) [ GReZRpitEFI B B I ERE !
(Horse stance) “I need to lean forward or take horse stance

to not get blown away!” RELAE) FA (8F)  Woooolll

(Helmet blown away) Others (cheering): “Woooo!!!”

Super Typhoon Kawachi is approaching Heung Shing! Having the Joint School Olympiad in Infographic (JSOI) competition
in a few days, you decided to visit Science Museum to learn some more about tropical cyclone to see if the

competition will be affected by Kawachi.

Upon entering the museum, you are impressed by the enormous “Energy Machine” exhibit that spans across the
whole building.

The machine can be represented by a grid with N x M cells, where top left cell is (1,1) and the bottom right cell is
(N, M). In each operation, a ball is placed onto a cell with an initial direction of motion with initial speed of 1 cell
per second. It will then interact with different types of cells.



TWGSS

Ol Team 2025/26 JSOI Practice
There are 10 types of cell, numbered from 0 to 9.

0 = Wall The ball will be stopped when the ball tries to pass through the cell.

1 o Crossroad Rail The ball can pass through the cell horizontally or vertically.

The ball can pass through it horizontally.
2 — Horizontal Rail The ball will be stopped when the ball tries to pass through the cell

vertically.

The ball can pass through it vertically.
3 | Vertical Rail The ball will be stopped when the ball tries to pass through the cell
horizontally.

In this cell, downward movement will become right movement and

left movement will become upward movement.

4 L Top-Right Turning Rail . .
The ball will be stopped when the ball tries to pass through the cell

from left or bottom side.

In this cell, upward movement will become right movement and left
. ) . movement will become downward movement.
5 I  Bottom-Right Turning Rail . )
The ball will be stopped when the ball tries to pass through the cell

from left or top side.

In this cell, upward movement will become left movement and right

. ) movement will become downward movement.
6 "1  Bottom-Left Turning Rail ) )
The ball will be stopped when the ball tries to pass through the cell

from right or top side.

In this cell, downward movement will become left movement and

. ) right movement will become upward movement.
7 - | Top-Left Turning Rail . .
The ball will be stopped when the ball tries to pass through the cell

from right or bottom side.

) ) Same as Horizontal Rail. Except that the ball takes 2 seconds to leave
8 —_ Slow Horizontal Rail his cell
this cell.

) ) Same as Vertical Rail. Except that the ball takes 2 seconds to leave
9 | Slow Vertical Rail e cell
this cell.
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The machine is so advanced that the ball experiences no friction in its motion. It will stop only when it tries to move

out-of-bounds or stopped by a cell.

The machine will operate for () times in a day. Before each operation, the cell (4, ) will reset to its initial type of
d(i,j)- In the k'™ operation, the ball is placed on cell (4, cx) with an initial motion in one of the four directions: up
(U), right (R), down (D) and left (L). Its duration is limited to t; seconds. In other words, the operation ends

either when the ball comes to a stop or t; seconds has passed.

You are curious, for each operation, what is the number of cells that the ball will travel to, where the same cell can

be visited multiple times.

INPUT

The first line consists of two integers N and M, representing the height and width of the grid respectively.

The i*h line of the next N lines consists of M single digit number, the ;' number g;  represents the type of cell
(3, 5)-
The next line consists of an integer Q.

The k™ line of the next Q lines consists of three integers tz, 1, ¢ and a character dj, representing the duration (in

seconds), the ball’s initial position (row, column) and the initial direction in the k'® operation respectively.

OuUTPUT
Output @ lines.

On the k' line, output the number of cells the ball will travel to during the k™" operation. Notice that the same cell

can be visited multiple times.
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SAMPLE TESTS

34

0516 8
5187 7
4710 92
5 1
522R
731D
732U
100 2 4 U
513D

33
516
111
487
5 100
111R
131R
231R
331R
111 1 1 R

w N NN
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CONSTRAINTS

1< N,M,NxM,Q<5x10°
0<g6)<9

1<t,<10°

1<r, <N

1<, <M

dp=U,R,DorlL

1< Gipe) =7
SUBTASKS
10 giig) =1
8 0<ggij<3
0<g(ij<30or8<gij=<9
7
1< N,M <100
15 N=1

17 1<% <10

18 0<guj)<T7

25 No additional constraints
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Score Limit

TC26A2  Li’s Field 100 1s 256MB

Lah, it’s now signal no. 8 10, satisfied? = A AT RER ?
Go back to work and school as usual tomorrow! FEHERFR TIRZ0)

After learning about tropical cyclone in the Science Museum (despite being completely distracted by the Energy
Machine), you estimate that there is a high chance that the Super Typhoon Kawachi will cause the cancellation or
postponement of JSOI. Wanting to stop this from happening, you decide to make use of the Li’s Field (3£ F£77%5)
invented by no other than Mr. Add Times himself.

Heung Shing can be represented by a R x C' grid. For the Li’s Field to work, you have found M people with surname
“Li”. Each of them can press a button at their home, producing an irresistible force (7~ 8/#7.77) of a specific strength
helping to change the path of the tropical cyclone. In particular, the home of the i*® person is at (7, c;), and the
centre strength produced by him is s;. The field strength on cell (r,c) of the i*! person can be calculated by
max(0,s; — |[r — r;| — |c — ¢i|). The actual field strength acting on cell (r,c) is the maximum field strength by any
person. Specially, field strength of cells outside of Heung Shing (out-of-bounds) is 107+ 7 regardless the field of any

person nearby.

A tropical cyclone will tend to move to cells with less field strength. Its path can be determined by the field strength
at the nearby cells. For each minute, suppose the tropical cyclone is located at (7, c) with field strength f. Let the
field strength on (r—1,¢), (r,c+1), (r+1,¢) and (r,c—1) be f, fr fi and f; respectively. Let

oa,b) = {1 <D i will move to (1 + g(fa, fo) — 9(Fur fo)y e+ g fo) — (s fo))-

0 otherwise

As Kawachi is highly unpredictable, you would like to carry out () simulations to see if Li’s Field can bounce this Super

Typhoon away. Each simulation can be one of the following two types:

> Forward Suppose Kawachi is initially at (z,y), find the position of it k£ minutes later.

Suppose Kawachi is at (z,y) in the end, find the position of it k minutes prior, or no such
< Backward = a position exists. Notice that the position must be inside Heung Shing (not out-of-
bounds).

You would like to find out the result of the simulations fast and accurately to get well-prepared facing Kawachi.

INPUT

The first line consists of four integers, R, C, M and @, representing the number of rows, columns, people and

simulations respectively.

The i*® line of the next M line consists of three integers r;, c; and s;, representing the location (row, column) and

the centre strength of the i'® person respectively.

The ™ line of the next Q line consists of a character t;, three integers x;, y; and k;, representing the type, location

(row, column) and duration of the *® simulation respectively.
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OUTPUT

Output Q lines.

On the 3™ line, output the result of the i*" simulation.

If there does not exist any possible location as the result, output Lie.

Otherwise, output two integers separated by a space, the row and column of the resultant location.

If there exist more than one possible position, output any of them.

SAMPLE TESTS

6523 45
154 4 3
4 25 Lie
>4 32
<553
<554
1 2 3 4 5
9,0/
1 1 2 2 13 4

15 simulation: (4,3) — (4,4) — (4, 5)
214 simulation: (5,5) + (4,5) + (4,4) « (4, 3)

3" simulation is impossible



TWGSS

0Ol Team

CONSTRAINTS
1<R,C,RxC,M,Q < 10°

1<r,z; <R
1§ci7yiSC
t;= > or <

1< s,k <10°

SUBTASKS
R=C=101
M=1
5
7'1:01:51
1< s;k; <50
8 M=1
R=1
6
1< M <1000
9 R=1
10 1 <k; <50
1<M,Q <50
13
t;=>
1<Q <50
7
t; =
17 ti=>

25

No additional constraints

2025/26 JSOI Practice
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Score Limit

IC26A3  Rocket Fly 100  1s 256MB

“Human lives on the land, our body structures do not allow ' AZBE7EE_LEZHIENIY) » EIIHI B FEMEIET B

us to fly. FAPIFE ©

Back in ancient times, probably around Zhuge Liang’s era, a & fUBISERLEAAIFZA BB EF - BERE - 8BS
bird flew by and asked, ‘Mr. Zhuge, can you fly?’ iR BB EINERE 2

Mr. Zhuge, on behalf of all humans, answered, ‘ZEE—XE ZEFLEMRALBEERFLE > FL58 1l can fly one
Al day!J ° 4

voo (Quiety (245)

“That’s a joke!” TV gag BREE ! 4

“Ohhhhhhh!!!!!” (Claps) TEEEEENENE | 1 (FAF)

Unfortunately, Super Typhoon Kawachi is so strong that even Li’s Field can’t stop it. You are so depressed not being
able to join JSOI, so you decide to escape from the city... Still not enough, you decide to escape from the Earth! The
day has finally arrived, Mr. Zhuge’s dream finally comes true. You are going to not only fly to the sky, but the outer

space, by a rocket!

Asking Mr. Plus Times again for help, he bought you the most advanced model of rocket! The rocket consists of N
fuel chambers from bottom to top where the it® chamber contains F; units of fuel. There are also K rocket engines
which consume fuel to speed up the rocket. You can separate the rocket into k (k < K) stages by selecting k — 1

separations 1=1z; <z2 <3< -+ <z < xg+1 =N+ 1, such that the ith

stage would consists of some
continuous fuel chambers z;, z; +1,...,2;11 — 1, which sums up to S; = Fy,, + Fy i1 + -+ - + F; ;-1 units of fuel.

An engine is then installed on each stage.

“3... 2... 1... Launch!”

Si
+ 4 Sk
S
So+ 83+ -+ S
The process continues until the k' stage is disconnected. In other words, the i*" stage will boost the rocket’s speed
S.
by ’
Si+ Sit1+ -+ Sk

After the launch, the 1°* stage will boost the rocket’s speed by 573 units before disconnecting from
1 2

the rocket itself. Then, the 274 stage will boost the rocket’s speed by units before disconnecting.

units forall 1 < < k.

“Aim high!”

You know that higher the speed the rocket is, the higher that it can reach. Therefore, you would like to find out the

maximum possible final speed of the rocket under the best method in separating it into stages.

10
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INPUT

The first line consists of two integers N and K, representing the number of fuel chambers and rocket engines

respectively.

The second line consists of NV integers, the i'® integer F; represents the amount of fuel in the i*® chamber.

OUTPUT

Output an integer, the maximum final speed that the rocket can achieve under the best method in separating it into

stages.

Your answer will be considered correct if its absolute or relative error does not exceed 10~°. Formally, if your

. . . . —b _
answer is a, and the expected answer is b, your answer will be accepted if m':}((l‘b) <1078,

SAMPLE TESTS

11 1
10

4 2 1.5
1618

Best separation: {1, 6,1}, {8}
S={1+6+1,8}={8,8)

Final speed = s;is + % =1.5

4 3 1.548611111
1618

Best separation: {1,6}, {1}, {8}
S={1+6,1,8 ={7,1,8}

Final speed = +—— + 15 + 5 — 1.548611111

4 3 2.105555555
113 2 4

Best separation: {11}, {3, 2}, {4}
S ={11,3+2,4} = {11,5,4}

Final speed = 117 + £27 + § = 2.105555555

il

11
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CONSTRAINTS
1< K < N <2000

1< F;<10°

SUBTASKS

12 1<K<3

13 1<K<4

22 1<K<N<100

38 No additional constraints

12
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Score Limit

IC26A4  Falling Apart 100 1s 256MB

Once upon a falling rock SEA YA
The sky is my homeland EHAIZE

Riding the ultra-efficient rocket, you successfully reached space. Seeing Heung Shing from the space is truly magical.
While enjoying the breathtaking view, you suddenly notice that something is falling down towards the ground. “Oh
no! Those are my rocket parts!” You totally forgot that the disconnected rocket parts used for boosting will directly fall
and crash onto the ground soon... Now, you have no choice but to give warnings to people in Heung Shing to
minimise the harm caused by these sudden falling things from the sky (I guess you would be charged $3000 for throwing

rubbish on the street also).

Luckily, during your trip up, you did some measurement on the wind brought by Super Typhoon Kawachi. You found
out that the sky consists of M layers of atmosphere, where the " layer spans from height I; to 7; where
1=L<rm<lh<ry<---<ly <ry. The wind direction and speed are the same within a layer, where the ith

layer has the wind velocity of v; units per second.

Heung Shing can be represented by a strip of land of length N, where locations on the ground spans from (1,0) to
(N, 0). Rocket parts will fall 1 unit down and follow the wind velocity to move horizontally each second. In other
words, for a rocket part located at (p, k) in the i*! layer of atmosphere, i.e. [; < h < r;, where h > 0, it will fall to
(p + vi, h — 1). Note that it is possible for a rocket part to have a horizontal position not between 1 and N at some
point, which it will fall as normal and still follow the wind velocity of the current layer.

You have observed @) rocket parts falling towards the ground. As there is no depth perception looking down the city,
you only know the current horizontal location of each rocket part without knowing its height. For the " rocket
part, its horizontal position is p;. You would like to find the probability of the rocket part landing at horizontal
position e;. More formally, you would like to know the number of distinct hy where [; < hy < 77 such that if the
rocket part is initially located at (p;, hy), it will end up at (e;, 0). Note that every rocket part is independent, i.e. they

will not collide with each other.

13
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INPUT

The first line consists of three integers N, M and @, representing the length of Heung Shing, number of atmosphere

layers and number of rocket parts respectively.

The i*! line of the next M lines consists of three integers I;, r; and v;, representing the boundaries (bottom, top) and

the wind velocity of the it? layer respectively.

The i*! line of the next @ lines consists of two integers p; and e;, representing the observed horizontal position and

target landing horizontal position of the " rocket part respectively.

OUTPUT

Output Q lines.

On the it! line, output the number of distinct hg where I3 < hy < )7 such that if the rocket part is initially located
at (pi, ho), it will end up at (e;, 0).

SAMPLE TESTS

564
12 -1
342
553
7 13 -2
15 17 3
20 20 -4
34
4 3
11
51

R AN R

14
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CONSTRAINTS

1< N,M,Q <10°
l=L<rm<lb<r<---<ly<ry<10’
—10° < v; < 10°

1§P1732§N

SUBTASKS

8 M=1

1< M <100
12

li:ri:i

1< N <100
10

li=ri=1
9 li=ri=1
7 pi=¢
13 1 <v; <10°
18 -1<y<1

23 No additional constraints

15



