Eighth International Olympiad in Linguistics
Stockholm (Sweden), 19-24 July 2010

Individual Contest Problems

Rules for writing out the solutions

1. Do not copy the statements of the problems. Write down your solution to each problem
on a separate sheet or sheets. On each sheet indicate the number of the problem,
the number of your seat and your surname. Otherwise your work may be mislaid or
misattributed.

2. Your answers must be well-argumented. Even a perfectly correct answer will be given a
low score unless accompanied by an explanation.

Problem #1 (20 points). Given are verbs of the Budukh language in three forms:

form 1: form 2: form 3:
prohibitive mood, | future tense, future tense,
class I (masculine) | class I (masculine) | class II (feminine)
amarrar arcara arzara sleep
c¢oémorhucu c¢orhucura exchange
éimeoyi &irogira carry, lead
hiimoconzu hiiconzuna hiir¢conzuna overtake
osura orsura put
woltula tie
? harkira set on (animals)
? jolkiila make to roll
? qalqala lie, recline
? quroojura quroojura bring to a halt
? sonkona sonkona be startled
amolqgol ? algola sit down
emensi extinguish
homorci push
cumaraqgar overtake
hamoloju swallow
imankan remain
jemeci Cross, go across

Fill in the vacant cells (you don’t have to fill in the shaded ones).
A The Budukh language belongs to the Nakh-Daghestanian language family. It is spo-
ken by approx. 5000 people in Azerbaijan.
0 and 4 = French eu and u (German ¢ and @); ¢ ~ u in but.
¢, ¢ ot h g,k g, 8, t w, x are consonants.
—Ivan Derzhanski
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Problem #2 (20 points). Given are Drehu numerals in alphabetical order and their values
in ascending order:

caatr nge caako, caatr nge caangémen, caatr nge caaqathano,
ekaatr nge ekengomen, kéniatr nge koniko, kéniatr nge konipi,
koniatr nge kéniqathano, lueatr nge lue, lueatr nge luako, lueatr nge luepi

26, 31, 36, 42, 50, 52, 73, 75, 78, 89
(a) Determine the correct correspondences.

(b) Write in numerals:

kéniatr nge eke + caatr nge luepi = ekaatr nge ekako
luengomen + luako = ekegaihano

(c) Write out in Drehu: 21, 48, 83.

A The Drehu language belongs to the Austronesian language family. It is spoken by approx.
10000 people on Lifu Island to the east of New Caledonia. ¢ = ch in church; ng = ng in
hang; 6 = French eu or German d; q is a voiceless w (as wh in Scottish or Southern American
which); tr ~ English ¢ in art, uttered with the tip of the tongue turned back.

—Ksenia Gilyarova

Problem #3 (20 points). Blissymbolics is a universal system of symbols devised by
Charles K. Bliss (1897-1985), an Australian of Austrian origin, who thought it should be
understandable to all people, regardless of their native tongue.

Given are words written in Blissymbolics and their English translations in arbitrary order:

8[ 0 @v) ;\ > 87—)
NS ek A OF

waist; active; ill, sick; lips; activity; to blow; western; merry; to weep; saliva; to breathe.
(a) Determine the correct correspondences.

(b) Indicate what the following symbols mean, knowing that two of them have the same
meaning:

[ -~ O A B @

(c) Write in Blissymbolics:

air; body (torso); to rise; east; sad.
— Alexander Piperski
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Problem #4 (20 points). One of the major achievements in genetics was the decipherment
of the genetic code—the creation of an mRNA—polypeptide dictionary. Polypeptides (proteins)
are building blocks of all living organisms. Polypeptide molecules are chains that consist of
amino acids (denoted as Arg, Leu, Phe etc.), and it is the sequence of amino acids in the
polypeptide that determines its properties. When cells synthesize polypeptides, they follow
instructions written in molecules of messenger ribonucleic acid (mRNA), chains that consist
of four nucleotides (denoted as U, C, A, G).
If a cell uses as a template the following mRNA sequence:

AUGUCGAGAAGUCACACCCCACCUUCCGAAUCUAGCCUCAAGAAUCUAGCUCGUGGCCGGAUCUAUACACGAU
GAAUGAGGUGGUGUCUUGUGUGCGAGUUAUUCUAAAUGAACCGCUAGAUGGGUCAUGCGCCGGACGUAGGAUU
GUUUCAGGCACCCACUAUUCUGUACGUCCAAAUAGAUAAAGUUGCCUCA,

the following polypeptides will be synthesized:

e Met-Ser-Arg-Ser-His- Thr-Pro- Pro-Ser-Glu-Ser-Ser-Leu-Lys-Asn-Leu- Ala- Arg- Gly-Arg-1le-
Tyr-Thr-Arg

o Met-Arg-Trp-Cys-Leu- Val-Cys- Glu-Leu- Phe
o Met-Asn-Arg

o Met-Gly-His-Ala-Pro-Asp- Val-Gly- Leu- Phe- Gln- Ala- Pro- Thr-Ile- Leu- Tyr- Val- Gln-1le- A sp-
Lys-Val-Ala-Ser

(a) A cell uses the following mRNA sequence:
AUGUUAACGUUCUAAAUGUGGGGGGGACACCAG
What polypeptide(s) will it synthesize?
(b) A cell synthesized the following polypeptide:
Met-Lys-Cys-Ile
What mRNA sequence(s) could it have used?

(c) The nucleotide pairs are sometimes called roots and classified into two groups: strong
roots and weak roots. Examples of strong roots are CU, GU, AC, GG. Examples of weak
roots are AU, UA, UG, AA. Classify all the other roots.

A\ The data presented here are slightly simplified.
—Alexander Berdichevsky
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Problem #05 (20 points).

Given are words of two dialects of the Romansh language and

their English translations. Some cells have been left blank:

(a)

Fill in the gaps.

Sursilvan Engadine

tut tuot all

ura ura time

? uolm elm

stumsi ? stomach
dunna duonna woman
num nom name
nums noms names

? cuort short
mund ? world
insumma | insomma | finally
numer nomer number
fuorcla ? mountain pass
? plomba tooth filling
? muossar | to show
buglia buoglia mash, pulp
discuors | discuors | conversation
puolpa puolpa dried meat
angul angul angle
fuorma fuorma form

flur flur flower
culant ? generous

(b)

(c) In Engadine ‘flowers’ is fluors and ‘parents’ is genituors. You may think that it is the
same in Sursilvan, but in fact the words there are flurs and geniturs. How can this be
explained?

What is ‘labour’ in Sursilvan, lavur or lavuor? And in Engadine?

(d)

A Romansh belongs to the Rhaeto-Romance subgroup of Romance. It is one of the four
national languages of Switzerland, along with German, French and Italian. It is spoken by
approx. 35000 people in the canton of Graubiinden.

Translate into both dialects: ‘elms’, ‘angles’.

—Boris Iomdin

Editors: Alexander Berdichevsky, Bozhidar Bozhanov, Svetlana Burlak, Ivan Derzhanski,
Ludmilla Fedorova, Dmitry Gerasimov, Ksenia Gilyarova, Stanislav Gurevich, Adam
Hesterberg, Boris lomdin, Aleksei Nazarov, Renate Pajusalu, Alexander Piperski
(editor-in-chief), Maria Rubinstein, Todor Tchervenkov.

English text: Alexander Berdichevsky, Ivan Derzhanski, Ksenia Gilyarova, Boris Iomdin,
Alexander Piperski.

Good luck!
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Problem #1. Rules:

e form 1: -mV- after the first vowel, whereby V depends on the vowel in the following
syllable (a before a, o before o or u, e before i, 6 before );

e form 2:

— -a, if the stem ends in -aR or -oR,

— -Ra, if the stem ends in -4, -u or -1,
where R is I or n if one of these consonants is found in the root, or r otherwise;

e form 3: form 2 with -r- after the first vowel, unless R follows immediately.

Answers:
’ form 1 ‘ form 2 form 3
’ form 1 ‘ form 2 form 3 amolgol algola algola
hamerks harkira emensi ensina
jomolkii jolkiila jolkila homordi horéiira
gamalqal qalgala cumaragar éuraqara
quMOTOOIU | QUTOOIUTA | qUTOOMUTG hamolofu halojula
somonkon | sonkona | sonkona imankan inkana
jemeci jercira
Problem #2.
e 1-4: caa 1, lue 2, koni 3, eke 4;
e 69, 11-14, 16-19: a-ngomen =5+ o, a-ko = 10 + a, -e-ko > -ako

a-qathano =15+ a (1 < a <4);
e 20, 40, 60, 80: y-atr = 20y (1 < 7); caa-atr > caatr, eke-atr > ekaatr
e 21-39,41-59, ...: ' nge A=T+ A (I' =20y,1 <A <19).

(a) caatr nge caako: 31, caatr nge caangomen: 26, caatr nge caaqaihano: 36, ekaatr nge
ekengomen: 89, koniatr nge kiniko: T3, kéniatr nge konipi: 75, koniatr nge koniqai-
hano: 78, lueatr nge lue: 42, lueatr nge luako: 52, lueatr nge luepi: 50.

(b) koniatr nge eke: 64 + caatr nge luepi: 30 = ekaatr nge ekako: 94
luengomen: 7 + luako: 12 = ekeqathano: 19

(c) 21: caatr nge caa, 48: lueatr nge koningémen, 83: ekaatr nge kéns.
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Problem #3. | :

HH
noun, i :

A

word, the mark is placed above the leftmost one).

adjective, ~: verb (if there is more than one symbol in the

Pointers (~, ¥, <, >) are used to refer to specific parts of the symbols.

(a)

’ ‘ part of speech ‘ composition meaning
o/ verb mouth + nose to breathe
0 | noun water + mouth saliva
O adjective circle (sun) + pointer western
A adjective activity active
¥(O< | noun body (torso) + 2 pointers waist
o'/ | verb mouth + (air + outwards) | to blow
AN adjective ill, sick ill, sick
§ noun mouth + 2 pointers lips
od | verb eye + (water + downwards) | to weep

noun activity activity
VA adjective heart + upwards merry
(b) — .

’ \ part of speech | composition meaning
/ noun nose nose
<~ | noun water water, liquid
O | noun body (torso) + pointer neck
A verb activity to act, be active
>’ | noun eye with eyebrow + pointer | eyebrow
g-? noun head with neck + pointer neck

(c) — .

’ \ part of speech \ composition \ meaning ‘
i noun air air
O | noun body (torso) body (torso)
T verb upwards to rise
QO | noun circle (sun) + pointer | east
QU | adjective heart + downwards sad
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Problem #4. The four polypeptides in the example consist of 24, 10, 3 and 25 amino acids,
and the mRNA sequence contains 195 = ((24 + 10 + 3 + 25) + 3) x 3 nucleotides. It appears
probable that three nucleotides (a triplet) denote one amino acid or are a separator between
polypeptides (in reality a signal to terminate synthesis). However, since there are 4% = 64
possible triplets (all but two of which are present in the example) and only 20 different amino
acids, some triplets have the same meaning.

] [...u.. |...C... | ...A.. |...G... \
UUU — Phe UCU — Ser UAU — Tyr UGU — Clys
UuC — Phe UcC — Ser UAC — Tyr UGC — Clys
UUA — Leu UCA — Ser UAA — UGA —
UUG — Leu UCG — Ser UAG — |STOP UGG — Trp
CUU — Leu CCU — Pro CAU — His CGU — Aryg
CUC — Leu CCC — Pro CAC — His CGC — Ary
CUA — Leu CCA — Pro CAA — Gin CGA — Aryg
CUG — Leu CCG — Pro CAG — Glin CGG — Aryg
AUU — Tle ACU — Thr AAU — Asn AGU — Ser
AUC — Ile ACC — Thr AAC — Asn AGC — Ser
AUA — Tle ACA — Thr AAA — Lys AGA — Aryg
AUG — Met ACG — 7 AAG — Lys AGG — Aryg
GUU — Val GCU — Ala GAU — Asp GGU — Gly
GUC — Val GCC — Ala GAC — Asp GGC — Gly
GUA — Val GCA — Ala GAA — Glu GGA — Gly
GUG — Val GCG — Ala GAG — Glu GGG — ¢

All mRNA sequences start with AUG — Met.

AUG UUA ACG UUC UAA  AUG UGG GGG GGA CAC CAG

Ll + T
(a) Met-Leu-?Thr-Phe Met-Trp-?Gly-Gly-His-Gin. The sequence contains both

nucleotide triplets that were absent from the example, so we cannot be sure in the
answer, but it will be confirmed when we have solved the problem to the end.

AUU
(b) Met-Lys-Cys-Ile + AUG{ AAR }{ ueu } AUC

(1 x 2 x 2 x 3 =12 possibilities).
AAG UGC AUA

(c) A root XY is strong if XYA, XYG, XYC and XYU encode the same amino acid (UC, CC, CG,
GC). A root is weak if this is not the case (UU, CA, AG, GA).
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Problem #5.

Sursilvan ‘ Engadine

U0 uo before a cluster of I or r and another consonant
Uu Uu before I or r without another consonant
Uu o before m
U uo before another consonant

Sursilvan | Engadine

uolm uolm elm

stumsi stomz stomach

cuort cuort short
(a) | mund muond | world

fuorcla fuorcla | mountain pass

plumba | plomba tooth filling

mussar | muossar | to show

culant culant generous

(b) lavur in both dialects.

(c) In Sursilvan (unlike Engadine) the first rule doesn’t apply in plural forms. This may
mean that it doesn’t work if one consonant is part of the stem and the other belongs to
the ending, or that the vowel is chosen before the ending is added, or that the vowel in

(d)

the plural is made to match the vowel in the singular.

‘elms’: wolms (in both dialects).
‘angles”: anguls (Sursilvan), anguols (Engadine).
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Consider the following words and their explications taken from a monolingual Mongolian
dictionary (Mongol gelnij tové tajlbar tol’, Ulaanbaatar, 1966), given in Roman translit-
eration:

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

. asaq: nocoq, gal gerel garaq
. bal: z0gijn cecgijn Siitiseer bolovsruulaq Ciger amttaj 6tgon ziijl
. bor: qar cagaan qojor qol’col’dson 6ngo

1
2
3
4.
)
6

biileen: z66g, qaluun bi§, qiijten bis

. cagaan: jumny cas met 6ngo

. cas: ziqiilin cagt agaart usan talstuud bij bolz cav cajm ungaril Sirqgiitideer buuq

agaaryn tundas

Ciger: tusgaj manzingas jalgaruulan avdag cagaan éngotej bogood amtlag tezeelijn talst
bodis

davs:

(1) gasunduu qurc amttaj talst bodis, qoolond amt oruulagad gereglene
(2) ustorogé atom n’ tomorlogijn atomaar soligdson qimijn bodis

gal: Sataz bajgaa bodisoos garsan galuun

ideq: am’tny jumyg qool bolgon qeregleq

kal’ci: gimijn tindsen magbod, qéngodn cagaan tomorlog

kilogramm: qiind qéngonij qemziiiir, neg mjangan grammtaj tenciiii

kofé:

(1) koféjn mod gedeg qaluun orny modny boorongij iir
(2) ene tireer ¢anasan und

manan: usny uur diiiirsen tungalag bus agaar

mos: qoldson us

nocoq: asaq, Sataq

nojton: quurajn esreg utga, ustaj

niilirs: mod Satagad bij boloq Sataq qatuu ziijl

otgon: Singenij esreg utga

Saraq: ideenij ziijlijg gald tiilZz bolgoq

Sataq: gal nocoq
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22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44.

Singen: o0tgdn gedgijn esreg utga
siili: am’tny qoqnods garaq cagaan Saranguj ongotej Singen ziijl
talst: tals biiqij qatuu bodis
tiils: gald tiileqed zoriulz beltgesen tiilee, argal, niiiirs zereg jum
und: uuq jum, undaan
us: ustorogé qiiciltorogé qojoryn qimijn cever nijlel boloq 6ngogiij, tungalag, Singen ziijl
ustaj: us biiqij
utaa: jum Sataqad garaq niilirsnij narijn Sirqeg biiqij q66réq ziijl
uur: Singen ziijlijn qalaqad garaq nojton qjij
uugq: Singen jumyg balgaz zalgiq
qgaluun: bodisyn qod6lgdonij tusgaj negen gelber bogood bodisyn 6¢iitigen quv’ molékul,
atomyn q6dloqod bij boloq ilé
qgar: cagaany esreg, qOO, niilirsnij ongo
qatuu: z60l6n gedgijn esreg utga
qij: gazryn agaar mandlyg bij bolgog¢ agaar bije, agaar bodis
qojor: neg deer negijg nemsen too
qo6ldmol:
(1) qoldson jum
(2) qoldooson amtlag idee
qongon: qiind gedgijn esreg utga
q066: jumand togtson utaa
qool: ideq teZeelijn ziijl
qijten: qaluun gedegtej esergiiiiceldsen utga, jumny seriitin ziqiitinij n’
qiind: Canar qongdngiij, zintej
quuraj: nojton gedgijn esreg utga
zin:
(1) qiind qéngonij gemzee; neg zin n’ 16 lan bogodd 600 grammtaj tencene

(2) qiind qéngonij bagcaa

(a) Translate into English:

cigertej kofé, mjangan Zin, neg kilogramm, &tgén manan, qaluun us, qojor
utga, quuraj sii, qijten us, st uuq, sttn qdldmdl, siitej kofé, undny us.

(b) Translate as many Mongolian words from the text as you can.

—Boris Iomdin

English text: Boris lomdin.
Good luck!



