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Problems

Listen carefully to the invigilators and follow their instructions.

The contest lasts three hours. The problem set consists of six pages and it
contains five problems. You may solve the problems in any order.

You are not allowed to use any electronic devices, written or printed
material or other external sources of information during the contest.

If you have a question about any of the problems, put up your hand and ask
an invigilator. The invigilator will consult with the jury before answering.
Rules for writing out solutions:

— Do not copy the statements of the problems.

— Unless stated differently, you do not need to describe any patterns or rules

that you identified in the data.




Problem#1 (20 points). The Catalan numbers are a sequence, and the following are the values of

the first ten terms (Cp, C..., Cy) of the sequence:
1,1,2,5, 14, 42, 132, 429, 1430, 4862

The following are the first ten terms of the Catalan numbers in Kharosthi numerals in arbitrary order:

P P31
P33 231X
IXX31X X9
/ P3331XXEX
IX /

* All numbers in this problem are greater than 0 and less than 5000.

(a) Determine the correct correspondences.

(b) Write the following equalities into Arabic numerals:
1. M ox 23339 = 9
2. XX33 + XI33[XXE = PV
3. IX931P 4+ IXX333) = XI1X

(c) Write out in Kharosthi numerals: 6, 97, 203, 580, 3711.

A\ The Kharosthi script was an ancient script used in around present-day northern Pakistan and
eastern Afghanistan, from 3rd century BCE to 3rd century CE.
The Catalan numbers are a sequence of natural numbers that occur in various counting problems in

combinatorial mathematics. The formula of the nth term of the Catalan number is given by:

1 2
C, = (n),fornZO.
n+1\n

The formula is not related to solving this problem.
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Problem#2 (20 points). Here are some sentences in Kuanua and their English translations (the

numbers after pronouns indicate the number of people):

Dir a pot maro Rabaul.
Amur a vana.

Avet a tata ra tinata tuna.
Kamumutal banam.

Datal tar tata.

Kamumur mani.

Kadatal pia.
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Amital a kul ra buai ngalangala.
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I na vana Raluana.
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Diat a nongon.
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I tar kul ra banam tabu.
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Iau ina nongon.
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Dia tar tata.

15. Ava tar pot.

(a) Translate into English:

16. Amir a tata kada tinata.

17. Kaveve buai ma kadir mani.

18. Avat a kul ra boroi tabu.

19. Amutal tar vana maro Kokopo.

(b) Translate into Kuanua:

20. We (excl.pl.) laughed.

21. They (2) bought the very large land.
22. Our (excl.3) knife and your (pl.) aze.
23. He will come to Rabaul.

Iau tar kul ra boroi ma kadia pem.

They (2) will come from Rabaul.

You (2) will go.

We (excl.pl.) will speak the real language.
Your (3) knife.

We (incl.3) spoke.

Your (2) money.

Our (incl.3) land.

I bought the pig and their aze.

We (excl.3) will buy the very large betelnut.
He will go to Raluana.

They will laugh.

He bought the sacred knife.

I will laugh.

They spoke.

You (pl.) came.

[ )
Raluana

[ ]
Kokopo

A Kuanua belongs to the Malayo-Polynesian branch of the Austronesian language family. It is spoken

by approximately 100,000 Tolai people of Papua New Guinea, who live on the Gazelle Peninsula in East

New Britain Province.

There is an inclusive (including listeners) / exclusive (without listeners) distinction in first person

dual, trial and plural in Kuanua.
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Problem#3 (20 points). Here is the Niishu article Hu Chizhu’s Complaints transcribed in Chinese

characters:

HELHER G T EELERAS > AEAEN T 1. HPAKREVNY o AL E
& ZEmBALTRIEE o KRHUIRZERE o MEIIAR KA © EESNHMART > 2. FTLH
—HN o 3. INEIRAZIBE » ERELATY o 2O AN@WHEE  2OKB MR < ...
BELHERS T > BLOPFE S - 4. BRAMKRTS > 5. 2M—M¥EEER - 28 TAENR
BHE > R ZHEEE - R EME 0 6. MEMIIL TN ... AP sk
SIFEaHRARMN o REI A 7REMIK > 7. A=K — 8 LS o 47
BT RTBIRIIK - WAYIZEE R ICNEAMERES o TV - THCHEE
RIBA o SCRETLRNENT > 8. AMIEGE R o TR I > [ERHIZERGETA o BR
REARIEERE - = IRESRATIREE © 9. JMBRFEr = * R > JNRan R ANEREE o BIE T TR
SRR L 5 o AELEE A/ UGR R AR =1 = ° 10. RIS HR > WS —F
Bt o THIAT * RIS 0 11, BIRRMRN o +/ERTRZEE > W5 RREHE0 o FEM
FtET 0 12, BEITFEEN -

Here are sentences written in Niishu, excerpted from the Hu Chizhu’s Complaints:
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(a) Determine the correct correspondences.

(b) Write in Chinese characters (write down all possible answers).



13. 2‘?
u A
15. \)é

6. F

(c) Write in Niishu. (Write down all possible answers.)

17. /N
18. A
19. F
20. 1lél

(d) Here is another sentence from the Hu Chizhu’s Complaints.
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N SRS A HE |

Write in Chinese characters. (The answer can be found in the given text.)

* No additional explanation besides the answers is required, nor will be marked. The character
‘" and ‘All’ marked with asterisks indicate that these semantically matched Chinese characters
are etymologically unrelated, which is irrelevant to solving this problem. Knowledge of Mandarin

Chinese is not required to solve this problem.

A\ Niishuis a writing system for Chinese languages. It is a script exclusively used by women, originated
in Jiangyong County in southern Hunan Province, China, and is generally used to write the local dialect.
Due to severe damage during the Cultural Revolution, and factors such as population outflow, Niishu

is now on the verge of extinction. The last person proficient in this writing system died in 2004.
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Problem#4 (20 points).
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Yoodiko u yese.

Hamako ta hangitsha.

Wontoi siittako e siine.
Gadhesa handiko hi yetsha.
Dana woongiyako ta yetsha.
Kana woomako ne woongitsha.
Doroi waatse ushiyako e yese.

Olo garma beettako e beetsha.

Garmai atsho muuttako e muune.

Hatte gadhesa hangiyako e yese.

(a) Translate into English:

11.
12.
13.
14.

Wonto siidiko ta yese.
Waatse beeyako e yetsha.
Garmai dana ushiyako e yetsha.

Doro beediko hi yetsha.

(b) Translate into Koorete:

15.
16.
17.
18.

You (sg.) had bought the sheep before.
The dog comes.

They used to eat meat.

You (pl.) are listening to the lion right now.

Here are some sentences in Koorete and their English translations:

They have come.

I used to go.

The God listens.

You (pl.) had gone to the market.
I was buying beer.

You (sg.) used to buy the dog.
The sheep is drinking water.

He used to see the lion before.
The lion eats meat.

He is going to the market right now.

A Koorete is a language belonging to the Omotic branch of the Afro-Asiatic language family. It is

spoken by about 100,000 people in the southwestern part of Ethiopia.



Problem#5 (20 points).

nunciation in normal speech:

Here are some words in Czech and simplified transcriptions of their pro-

1. proé [prot]] 11. vyzev |virzef]
2. stal [stul] 12. chut [xuc|
3. restaurace [restauratse] 13. domu [domuz]
4. t¥i [tr1] 14. vklad [fklat]
5. mnadrazi [na:dragzi:| 15. liny [lizni:]
6. chalupa |xalupa] 16. kol [uzkol]
7. seSit [sefrt] 17. rychly [rrxliz]
8. jidlo [ji:dlo] 18. d'abel [rarbel]
9. muz [mu] 19. kdo [gdo]
10. ttery [uzteri:] 20. hezky | Geski:|

(a) Write down how the following words and phrases are pronounced.

21. kovy

22. vecere

23. odpoledne
24. obchod

25. lod’ka

(b) Write down the corresponding Czech word. (Write down all possible spellings, regardless of

whether the spelling is an actual Czech word or not.)

26. [mlezko]

27. [zvule]

28. [w:tfastnitse]
29. [novimni]

30. [mizt]

A Czech belongs to the Slavic group of the Indo-European language family. It is spoken by over
10,000,000 people in the world. Most of its speakers live in the Czech Republic.

Czech consonants letters are divided into three categories—the soft: ch, d, g, h, k, n, r, t, the
hard: ¢, &, d, j, 0, ¥, §, t, %, and the neutral: b, f, I, m, p, s, v, z. |c] [x] are voiceless consonants.
[r] [r] [5] [A] are voiced consonants. [:] indicates that the preceding consonant or vowel is long.
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