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S213 - Chinese Checkers

Background

Author: VCLH
Setter: VCLH, yaufung
Simulator: nhho (Did you enjoy?)
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Background

Source: Wikipedia
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S213 - Chinese Checkers

~ History and nomenclature ’

Boys playing Hop Ching
Checkers, Montreal, 1942

Despite its name, the game is not a variation of checkers, nor did it originate in
China or any part of Asia. The game was invented in Germany in 1892 under
the name "Stern-Halma" as a variation of the older American game Halma.(®]
The "Stern" (German for star) refers to the board's star shape (in contrast to
the square board used in Halma).

The name "Chinese Checkers" originated in the United States as a marketing
scheme by Bill and Jack Pressman in 1928. The Pressman company's game
was originally called "Hop Ching Checkers".l”]

In Japan, the game is known as "Diamond Game" (¥ 1 ¥ EY B4 —A). The
game was introduced to Chinese-speaking regions mostly by the Japanese,[°!
where it is known as Tiaogi (Chinese: Bt "jump chess").



S213 - Chinese Checkers

The Problem

Given R x C marbles on (R + 2) x (C + 2) checkerboard
Remove all marbles except 1

E.g.R=2,C=3:
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S213 - Chinese Checkers

The Problem

Given R x C marbles on (R + 2) x (C + 2) checkerboard

Remove all marbles except 1
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Background

Peg Solitaire

e Only orthogonal jumps
e Only one empty hole
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TIPS wikiHow
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S213 - Chinese Checkers

Background

What Cherry “created” is actually an easier version of peg solitaire

e Allow diagonal jumps: 8-move peg solitaire
e Many more empty holes: entire rows and columns
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S213 - Chinese Checkers

Scoring

Output N moves — M = (R x C - N) marbles remain

Score = 4() X —— + 101_ mijr\ll(;C) L 501_%
VM

GoaklM=1—N=RxC-1
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Sample 1
Input Output
22 3
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Sample 1
Input Output
22 3

1112
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Sample 1

Input Output

22 3
1112
2122

HEL ()‘ EB BB RE
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Sample 1

Input Output

22 3
1112
2122
2313
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Sample 1

Input Output

22 3
1112
2122
2313

HEL ()‘ EB BB RE
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Sample 2
Input Output
22 3
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Sample 2
Input Output
22 3

1112

0
Hi.l.| /) BB ERMEMITRHE
Hong Kong Olympiad in Informatics

S213 - Chinese Checkers




Sample 2

Input Output

22 3
1112
1322
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Sample 2

Input Output

22 3
1112
1322
3121
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Sample 2

Input Output

22 3
1112
1322
3121
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Sample 2

Input Output

22 3
1112
1322
3121

Observation: Marble goes back to original position
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Subtasks

For all cases: 2 < R,C <100

Points Constraints

1 2
2 B8
3 4
4 5
5 6

Hh@

R=2,C=2
R=2,C=3
R=3,C=3
R=4,C=3

R=4,C=4

BEEREMLZHE

Hong Kong Olympiad in Informatics

O G0 N O

14

15

19

32

S213 - Chinese Checkers

R

I
w

No additional constraints



S213 - Chinese Checkers

Statistics

‘r 100
Task Attempts Max Mean Std Dev Subtasks
$213 - Chinese Checkers 48 100 21.577 21.758 7 6:19 14:5 15:7 19:5 32:2 90
4.34:1 6.3 6.84:1 8.96: 1 80
B 3.78:3 | 3775:2¢ 5.89:1 5.44:2
0. 2.1:1 3.6:2 5.13:1 3.52:2
154:1 B1:65:28 3.23:2 19251 70
1.14:1 0.32:1
60
First solved by dbsgame at 1:39:09 50
Last solved by dbstoshinari123 at 2:22:12 40
Total solves: 2 40
20
Attempted by: 48 / 69 contestants .
0

70 65 60 55 50 45 40 35 30 25 20 15 10 & O
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S213 - Chinese Checkers

Overview

To solve this kind of ad-hoc and/or constructive problems:

e Usually more interesting (?) and less “standard”
e Usually requires a lot of rough work and/or insight and/or intuition

Constructive Algorithms
& Special Tasks

How to approach them?

Solve some small cases manually / with the aid of programs
Observe patterns / relations between them

Making some “reasonable” guesses

Convince yourself that the guess is correct (or incorrect?)

HF’I (’; R IS B UL S BE EE https://assets.hkoi.org/training2019/cast.pdf
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Solutions

HEL ()‘ EB BB RE
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Subtask 1 (2 points)

R=2,C=2
— Sanity Check

0
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1 #include <bits/stdc++.h>
2 using namespace std;
3 int main() {

4 1int R, C;

5 cin >> R > (C;

6 1f(R ==2 && C == 2){

7 cout << "3" << endl;

8 cout << "1 1 1 2" << endl;
9 cout << "2 1 2 2" << endl;
10 cout << "2 3 1 3" << endl;
11}

12 return 0;

13 }



S213 - Chinese Checkers

Subtask 1 (2 points)

R=2,C=2
— Sanity Check
S211 $212 S213
Skyscraperhenge Super Chat Chinese Checkers Total
? ? ? ?
) ? ?
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S213 - Chinese Checkers

Subtask 1 (2 points)

R=2,C=2
— Sanity Check
S211 $212 S213
Skyscraperhenge Super Chat Chinese Checkers Total
‘ ? ? ? ?
) ? ?
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S213 - Chinese Checkers

Strategy 0.0 : 2 points

1 #include <bits/stdc++.h>

2 using namespace std;

3 int main(Q) {

cout << "3" << endl;

cout << "1 1 1 2" << endl;
cout << "1 3 2 2" << endl;
cout << "3 1 2 1" << endl;
return 0;

O 0o N O VT

HEL ()‘ EB BB RE
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S213 - Chinese Checkers

Strategy 0.1

1 #include <bits/stdc++.h>

2 using namespace std;

3 int main(Q) {

cout << "3" << endl;

cout << "2 2 1 2" << endl;
cout << "@ 2 1 1" << endl;
cout << "2 0 2 1" << endl;
return 0;

O 0 N O VT

HEL ()‘ EB BB RE
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S213 - Chinese Checkers

Strategy 0.1 : 8.36 points

1 #include <bits/stdc++.h>
2 using namespace std;
3 int main(Q) {

4 cout << "3" << endl;

5 cout << "2 212" << endl;
6 cout << "@ 2 1 1" << endl;
7 cout << "2 0 2 1" << endl;
8 return 0;

ol 1

HEL ()‘ EB BB RE
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Strategy 1.1

HEL ()‘ EB BB RE
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Strategy 1.1 : 9.33 points

0
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Strategy 1.2

0
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Strategy 1.2 : 12.48 points
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Strategy 1.3
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Strategy 1.3

0
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S213 - Chinese Checkers

Strategy 1.3 : 25.77 points
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Back to subtasks...

HEL ()‘ EB BB RE
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Subtask 5 (6 points)

R=4,C=4

HEL ()‘ EB BB RE
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Subtask 5 (6 points)

R=4,C=4
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Subtask 2 (3 points)

R=2,C=3

HEL ()‘ EB BB RE
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Subtask 2 (3 points)

R=2,C=3

0
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S213 - Chinese Checkers

Subtask 2 (3 points)

R=2,C=3
Another way:

0
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Subtask 2 (3 points)

R=2,C=3
Another way:
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Subtask 4 (5 points)

R=4,C=3

HEL ()‘ EB BB RE
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Subtask 4 (5 points)

R=4,C=3
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Subtask 3 (4 points)

R=3,C=3

HEL ()‘ EB BB RE
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Subtask 3 (4 points)

R=3,C=3
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Subtask 3 (4 points)

R=3,C=3
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Subtask 3 (4 points)

R=3,C=3
Another way:
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Subtask 3 (4 points)

R=3,C=3
Another way:
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Subtask 3 (4 points)

R=3,C=3
Another way:
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Subtask 3 (4 points)

R=3,C=3
Another way:
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Subtask 3 (4 points)

R=3,C=3
Another way:
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S213 - Chinese Checkers

Subtask 3 (4 points)

R=3,C=3
Another way:

Observation: Marble goes back to original position

0
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Subtask 6 (14 points)

2<=R,C<=5
Method 1: Brute Force DFS
Method 2: Hardcode

S211 $212
Skyscraperhenge Super Chat
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S213
Chinese Checkers

34

Total

34



Subtask 8 (19 points)

R=3
Reduce 1 column;

S213 - Chinese Checkers

HEL ()‘ EB BB RE
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Subtask 8 (19 points)

R=3
Reduce 1 column;
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Subtask 8 (19 points)

R=3
Reduce 1 column;
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Subtask 8 (19 points)

R=3
Reduce 1 column;
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Subtask 8 (19 points)

R=3
Reduce 1 column;

S213 - Chinese Checkers

0
=i O EBEMEMIC T HE
Hong Kong Olympiad in Informatics



Subtask 8 (19 points)

R=3
Reduce 1 column;
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Subtask 8 (19 points)

R=3
Reduce 1 column;
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Subtask 8 (19 points)

R=3
Reduce 2 columns: (by dbsgame)

S213 - Chinese Checkers

HEL ()‘ EB BB RE

Hong Kong Olympiad in Informatics



Subtask 8 (19 points)

R=3
Reduce 2 columns: (by dbsgame)
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Subtask 8 (19 points)

R=3
Reduce 2 columns: (by dbsgame)
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Subtask 8 (19 points)

R=3
Reduce 2 columns: (by dbsgame)
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Subtask 8 (19 points)

R=3
Reduce 2 columns: (by dbsgame)
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Subtask 8 (19 points)

R=3
Reduce 2 columns: (by dbsgame)
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Subtask 8 (19 points)

R=3
Reduce 2 columns: (by dbsgame)
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Subtask 7 (15 points)

R=2
Reduce 3 columns:

S213 - Chinese Checkers

0
=i O EBEMEMIC T HE
Hong Kong Olympiad in Informatics



Subtask 7 (15 points)

R=2
Reduce 3 columns:
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Subtask 7 (15 points)

R=2
Reduce 3 columns:
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Subtask 7 (15 points)

R=2
Reduce 3 columns:
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Subtask 7 (15 points)

R=2
Reduce 3 columns:
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Subtask 7 (15 points)

R=2
Reduce 3 columns:
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Subtask 7 (15 points)

R=2
Reduce 2 columns: (by dbsgame)
Initialization:

S213 - Chinese Checkers
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Subtask 7 (15 points)

R=2
Reduce 2 columns: (by dbsgame)
Initialization:
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Subtask 7 (15 points)

R=2
Reduce 2 columns: (by dbsgame)
Initialization:

0
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Glider (Conway’s
Game of Life)




Subtask 7 (15 points)

R=2
Reduce 2 columns: (by dbsgame)
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Subtask 7 (15 points)

R=2
Reduce 2 columns: (by dbsgame)
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Subtask 7 (15 points)

R=2
Reduce 2 columns: (by dbsgame)
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Subtask 7 (15 points)

R=2
Reduce 2 columns: (by dbsgame)
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Subtask 7 (15 points)

R=2
Reduce 2 columns: (by dbsgame)
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Subtask 7 (15 points)

R=2
Reduce 2 columns: (by dbsgame)
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Subtask 7 (15 points)

R=2
Reduce 1 column: (by dbstoshinari123)
Initialization:
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Subtask 7 (15 points)

R=2
Reduce 1 column: (by dbstoshinari123)
Initialization:
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Subtask 7 (15 points)

R=2
Reduce 1 column: (by dbstoshinari123)
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Subtask 7 (15 points)

R=2
Reduce 1 column: (by dbstoshinari123)
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Subtask 7 (15 points)

R=2
Reduce 1 column: (by dbstoshinari123)
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Subtask 7 (15 points)

R=2
Reduce 1 column: (by dbstoshinari123)
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Subtask 7 (15 points)

R=2
Reduce 1 column: (by dbstoshinari123)
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Full Solution 1

2/3/4 3m

2/3/4 2/3/4

3N 3N

2/3/4 3m

HEL ()‘ EB BB RE
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Full Solution 1

2/3/4 3m

2/3/4 | 2/3/4

3N 3N

23/4 | 3m
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Full Solution 1

2/3/4 3m

2/3/4 2/3/4

3N 3N

. 2/3/4 3m
=i O EBEMEMIC T HE
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Full Solution 1

2/3/4 3m

2/3/4 2/3/4

3N 3N

. 2/3/4 3m
=i O & B BB ST 3 7
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Full Solution 1

2/3/4 3m

2/3/4 2/3/4

3N 3N

. 2/3/4 3m
=i O & B BB ST 3 7
Hong Kong Olympiad in Informatics



S213 - Chinese Checkers

Full Solution 1

2/3/4 3m

2/3/4 2/3/4

3N 3N

. 2/3/4 3m
=i O & B BB ST 3 7
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Subtask 7 (15 points)

R =2 (revisited)
Another strategy:

0
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Subtask 7 (15 points)

R =2 (revisited)
Another strategy:
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Subtask 7 (15 points)

R =2 (revisited)
Another strategy:
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Subtask 7 (15 points)

R =2 (revisited)
Another strategy:

0
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Full Solution 2

2/3 2m

2/3 2/3

2n 2n

2/3 2m

HEL ()‘ BB BB RE
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Full Solution 2

2/3 2m

2n I N 0N

HEL ()‘ e
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Full Solution 2

2/3 2m

2/3 2/3

2n 2n

2/3 2m

HEL ()‘ BB BB RE
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Full Solution 2

2/3 2m

2/3 2/3

2n

2/3 | 2m
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Full Solution 2

2/3 2m

2/3 2/3

2n 2n

2/3 | 2m
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Full Solution 2

2/3 2m

2n I N 0N

HEL ()‘ e
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Full Solution 2

2/3 2m

2/3 2/3

2n 2n

. 2/3 2m
=i O & B BB ST 3 2
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Full Solution 2

2/3 2m

2/3 2/3

2n 2n

. 2/3 2m
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S213 - Chinese Checkers

Full Solution 3 - by dbstoshinari123
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Full Solution 3 - by dbstoshinari123
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Full Solution 3 - by dbstoshinari123
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Full Solution 3 - by dbstoshinari123
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Full Solution 3 - by dbstoshinari123
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Full Solution 3 - by dbstoshinari123
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Overview

To solve this kind of ad-hoc and/or constructive problems:

e Usually more interesting (?) and less “standard”
e Usually requires a lot of rough work and/or insight and/or intuition

Constructive Algorithms
& Special Tasks

How to approach them?

Solve some small cases manually / with the aid of programs
Observe patterns / relations between them

Making some “reasonable” guesses

Convince yourself that the guess is correct (or incorrect?)

HF’I (’; R IS B UL S BE EE https://assets.hkoi.org/training2019/cast.pdf
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Implementation Tricks

e Reduce the problem into smaller cases / lower dimensions
o Solve recursively

e Divide your code into sections
o Clear comments stating which section does what
o Wrap them into functions with meaningful names

e A lot of repetitive set of moves
o e.g.2x2, T-moves
o  Wrap them into helper functions

e Row and column operations are symmetric
o  Store outputs with array/vector and print at once
o Use bool to indicate if you have to swap coordinates (r,c) / (c,r)
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Questions?

Have fun with the simulator :)
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