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Instructions to candidates

1. The duration of the examination is 3 hours.

2. Calculators, log tables and other aids are not permit-
ted.

3. The question paper carries 80 marks, broken up into
four questions of 20 marks each. Each question has
three parts. If you solve all three parts correctly, you
get 20 marks for that question. Otherwise, you get 5
marks for each part that you solve correctly.

4. Attempt all questions. There are no optional ques-
tions.

5. There is a separate Answer Sheet. To get full credit,
you must write the final answer in the space provided
on the Answer Sheet.

6. Write only your final answers on the Answer Sheet.
Do not use the Answer Sheet for rough work. Submit
all rough work on separate sheets.

7. Make sure you fill out your contact details on the An-
swer Sheet as completely and accurately as possible.
We will use this information to contact you in case
you qualify for the second round.





Zonal Informatics Olympiad, 2009

Questions

1. You have to tile a room that is two units wide and N units long. You have with you two
types of tiles: a rectangle that is one unit wide and two units long, and an L-shaped
tile covering three square units. Here are pictures of the two types of tiles.

You are allowed to rotate the tiles when you lay them. You have an infinite supply
of both types of tiles. However, your architect is from Nauru and is a believer in the
Polynesian system of tiling called Batlar Guntu which forbids any corner where four
tiles meet.

For instance, here are some ways to tile a 2 × 4 room. The first three are consistent
with the Batlar Guntu system while the fourth tiling is not.

Your task is to calculate the number of different ways a room can be tiled without
violating the principles of Batlar Guntu. For instance, a 2 × 3 room can be tiled in 5
different ways, as follows:

Calculate the number of different ways of tiling rooms of the following sizes.

(a) 2× 8

(b) 2× 10

(c) 2× 12

2. ZIngO is ZIO Solitaire for the New Generation, played on an N × N square grid of
numbers. You start by placing a token on any square of the grid. Then, in each turn,
you move the token either one square to the right or one square down. The game ends
when you move the token off the edge of the board.

Each square of the grid contains a number. You start with a score of zero. Whenever
the token lands on a square, including the square you begin with, you add its value to
your current score. The object of the game is to score as many points as possible.
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For example, given the grid below, you can score 5− 2 + 4 + 7− 3 + 4 = 15 points by
placing the token initially on the 5 in the first column, and then moving right, down,
right, right, down, down. This is the maximum score possible for this game.

−1 7 −8 10 −5
−4 −9 8 −6 0
⇒ 5 ⇓ −2 −6 −6 7
−7 ⇒ 4 ⇒ 7 ⇓ −3 −3

7 1 −6 ⇓ 4 −9

Compute the maximum possible ZIngO score for each of the following grids.

(a) -2 1 -3 4 -4
12 -16 10 -12 6

-16 13 -14 7 -4
7 -4 16 -15 10

-7 16 -9 13 -16

(b) -4 4 -6 5 -7
5 -6 5 -5 5

-7 5 -4 7 -7
6 -4 6 -5 5

-5 6 -5 6 -4

(c) -6 5 -4 7 -5 11
7 -6 7 -10 10 -4

-6 10 -5 4 -6 7
8 -7 10 -5 5 -10

-9 11 -7 11 -7 4
8 -10 5 -9 5 -6

3. Crazyman has decided to tile the floor of his lab in Siruseri with red and green square
tiles. He is a very organized person and wants the tiling to be symmetric. His lab floor
requires M tiles from north to south and 2N tiles from east to west. He has decided
to use M · N red tiles to tile the western half of his lab and M · N green tiles to tile
the eastern half.

The workers had tiled the lab to perfection, but when Crazyman went out to have
lunch, a mischievous person came in, noticed that the cement had not yet set, and
swapped some red and green tiles.

When Crazyman came back from lunch, he was heartbroken. He decided to fix the
problem himself. Being crazy, however, he decided to restore the symmetry by a
sequence of swaps, each involving only adjacent tiles.

For instance, suppose the tiles have been rearranged as follows, where R denotes a red
tile and G a green tile. In this case, Crazyman needs 12 swaps of adjacent tiles to
restore the tiles to their original arrangement.
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West

R G R R G G G G
R G R R G G G G
R R R R G R G G
R R R R G R G G

East

In each of the following cases, find the minimum number of adjacent pairs of tiles that
Crazyman has to swap to restore the symmetry.

(a) R G R R G G R G
R G R R G G G G
G G R R G R G G
R R R R G R R G

(b) R G R R G G G R R G
R R G R R R G G G R
G G R G G G R G G G
R R G G R R R R G R

(c) G G R R G G R R
G G R R G G G G
G G R R G R G G
R R R R G R R R

4. Akash has inherited an open field. He wants to build a wall to enclose a rectangular
portion in the northwest (top left) corner. He has surveyed his field and divided it into
squares. The four walls he plans to build will each be one square thick.

For some of the squares on his field, Akash will make a profit if builds a wall through it
because he can sell off the timber from the trees he will cut down. For other squares,
he will make a loss because he has to do some levelling.

Akash is not very particular about the total area that is enclosed by the walls he
builds—it could even be zero!—but he would like to ensure that it has four distinct
sides, so each side of the rectangle he chooses should be least two squares long. And,
of course, his aim is to maximize the profit (or minimize the loss) that he makes by
building his walled enclosure.

For instance, suppose his field is as follows, where the number in each square represents
the profit (if it is positive) or loss (if it is negative) if he builds a wall through it.

−1 2 −3 4 −5
2 −3 4 −5 6
−3 −4 5 6 −7

4 −5 6 −7 8

If he builds a wall along the outer boundary of squares, his net profit is −1 + 2− 3 +
4 − 5 + 6 − 7 + 8 − 7 + 6 − 5 + 4 − 3 + 2 = 1. On the other hand, if he encloses the
first three rows from the top and the first three columns from the left, his net profit
is −1 + 2 − 3 + 4 + 5 − 4 − 3 + 2 = 2. Remember that his enclosure must be at the
northwest corner of the field, so it must include the top left corner square. He cannot,
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for instance, choose the bottom right corner and build a wall in the last two rows and
three columns, even though it would give him a profit of 5 + 6 +−7 + 8− 7 + 6 = 11.

For each of the fields below, calculate the best profit (or minimum loss) that Akash
can achieve while building his rectangular enclosure in the northwest corner.

(a) −1 1 −7 6 −1 5
3 −2 4 −4 1 −7
−2 4 −3 7 −1 1

1 −3 6 −1 2 −1
−3 1 −1 2 −2 1

5 −3 1 −4 1 −1

(b) −4 7 −5 7 −6 7
3 −4 3 −4 7 −2
−7 7 −4 5 −4 6

2 −7 6 −3 3 −5
−3 3 −2 5 −3 7

6 −6 5 −3 5 −3

(c) −12 1 −7 9 −5 5
2 −9 3 −6 11 −7
−4 12 −10 12 −11 5

3 −1 3 −1 12 −9
−8 1 −11 3 −3 5

7 −3 9 −5 11 −5
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Zonal Informatics Olympiad, 2009: Answer sheet

Name: Class: Sex:

School:

Examination Centre:

Father or Mother’s Name:

Full home address with PIN code:

Home phone number, with STD Code:

Email address:

Write only your final answers in the space provided. Write all rough work on separate sheets.

1. (a) Number of tilings: (b) Number of tilings:

(c) Number of tilings:

2. (a) Max ZIngO score: (b) Max ZIngO score:

(c) Max ZIngO score:

3. (a) Min swaps for Crazyman: (b) Min swaps for Crazyman:

(c) Min swaps for Crazyman:

4. (a) Max profit/min loss for Akash: (b) Max profit/min loss for Akash:

(c) Max profit/min loss for Akash:

For official use only. Do not write below this line.

1. a b c 2. a b c

3. a b c 4. a b c Total
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1. (a) Number of tilings: 227

(b) Number of tilings: 1071

(c) Number of tilings: 5038

2. (a) Max ZIngO score: 29

(b) Max ZIngO score: 9

(c) Max ZIngO score: 20

3. (a) Min swaps for Crazyman: 22

(b) Min swaps for Crazyman: 45

(c) Min swaps for Crazyman: 38

4. (a) Max profit/min loss for Akash: 7

(b) Max profit/min loss for Akash: 11

(c) Max profit/min loss for Akash: 7


