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THIS IS ALL GREEK FOR ME

ALEXANDRE BOROVIK

ABSTRACT

Half a dozen problems for young mathematicians taken from the fields of linguistic and computer programming.

1. Introduction
This paper contains half a dozen problems involving basic logical think-

ing in contexts which are not normally seen as being mathematical. These
problems cannot be called core problems of mathematics—but they give
taste of a situation frequently encountered in a mathematician’s work: need
to comprehend an uncomprehensible text—it could be a mathematical text
in a foreign language, a technical manual, a computer code, fine print in an
insurance policy, or a cipher.

One of more common stories told by mathematics graduates about their
jobs is that on the first day in the office they had been given a manual for
some business software system that no-one in the office was able to under-
stand.

The ability to focus one’s attention on problem solving in an unfamiliar
symbolic environment is an important part of a mathematician’s skills, and
a few example here, taken from theoretical linguistics, computer program-
ming, and cryptography, are selected as a taster.

The six problems supposed to make a chapter in a sequel to the book [†].
Unlike the book, the sequel focuses on problems essential for students who
plan to study mathematics and computer science at university – and beyond.

Just a few days ago I discovered a fascinating case study of the use of
cuneiforms in a secondary school lesson of information technology [‡].
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2. Problems
1 The same mathematical text is presented in translations in several Euro-

pean languages. Translate the text back into English without using any dic-
tionaries, etc.

Language A:

Setning. Hornin gagnstæð tveimur jöfnum hliðum í jafnarma
þíhyrningi eru jöfn.

Sönnun. Látum ABC vera jafnarma þríhyrning með jöfnum
hliðum AB og AC. Lítum nú á þríhyrningana ABC og ACB,
þar sem litið er á þríhyrninginn ACB sem annan þríhyrning
með hornpunkta A, C og B sem samsvara A, B og C í up-
prunalega þríhyrningnum. Hornið A er jafnt sjálfu sér, AB =

AC og AC = AB svo samkvæmt hliðar-horns-hliðar skilyrðinu
fyrir einsmótun, þá eru þríhyrningarnir ABC og ACB eins-
móta. Sér í lagi er hornið B jafnt horninu C.

Language B:

Teorem. İkizkenar bir üçgende eşit kenarların karşısındaki açılar
eşittir.

Kanıt. ABC, AB ve AC kenarları eşit olan ikizkenar bir üçgen
olsun. ABC ve ACB üçgenlerine bakalım. Burada, ACB’yi
A, C, B köşeleri sırası ile orjinal üçgendeki A, B, C köşeler-
ine karşılık gelen ikinci bir üçgen olarak göreceğiz. A açısı
kendine eşittir, AB = AC ve AC = AB, öyleyse kenar-açı-
kenar kriterinden ABC ve ACB üçgenleri eştir. Özel olarak,
B açısı C açısına eşittir.

Language C:

Teorema. Se um triângulo é isósceles, então os ângulos da base
são iguais.

Demonstraşão. Seja ABC seja um triângulo isósceles, sendo
A, B e C os seus vértices e AB e AC os lados iguais. Considere
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um segundo triângulo AB′C ′ com os vértices A, B′
= C e

C ′
= B. Os triângulos ABC e AB′C ′ são congruentes. Em

particular o ângulo B é igual ao ângulo C.

2 Here are several dates in Swahili:
tarehe tatu Disemba jumamosi; tarehe pili Aprili jumanne; tarehe
nne Aprili jumanne; tarehe tano Octoba jumapili; tarehe tano
Octoba jumatatu; tarehe tano Octoba jumatano.

The translations in English are given in random order:
Monday 5 October; Tuesday 2 April; Wednesday 5 October;
Sunday 5 October; Saturday 3 December; Tuesday 4 April.

Write in Swahili: Wednesday 3 April; Sunday 2 December; Monday 1 Novem-
ber.

3 In Figure 1, you will find an excerpt from a book traditionally studied as
part of GCSE in English and English Literature. The text was typeset using
Grade 1 Braille Code. Read it without looking up tables of the Braille Code
on the Internet.

HINT. The only one-letter words in English are a and I. The ten most
frequent letters in English texts are

e, t, a, o, i, n, s, r, h, d.

4 † In 1916 the Estonian scholar Jacob Linzbach invented a universal writing
system, which he thought should be understandable to all people, regardless
of their native tongue. Linzbach called his new language ‘Transcendental
Algebra’.

Several sentences have been written in Linzbach’s language and trans-
lated into English:

1. (
Λ̇∆̇i∆̇

∆̇i∆̇
+

i∆̇

∆̇
)

<−

The father and the brother are
talking.

2. n(> İ)8−−t The giants are working with-
out haste.

3.
⎛

⎝

i∆̇ (−Λ̇∆̇)

(−Λ̇∆̇)

⎞

⎠

0

=B The orphans are writing a let-
ter.

4. (−nİ1)

0

− t = İ2 It was not us who wrote about
you (singular).

†First International Olympiad in Theoretical, Mathematical and Applied Linguistics, 8–12 September 2003,
Borovetz, Bulgaria. Proposed by Xenia Guiliarova.
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FIGURE 1. Braille text for Problem 3.

5. B
√ 0

− t = −∆̇3 It was not by her that the letter
was written.

6. (
Λ̇∆̇i∆̇

∆̇i∆̇
)

−�
= 8− The father does not like work.

7. ((> İ) −�)
⋒
− t =

Λ̇∆̇i∆̇

i∆̇
The wick giant ate the parents.

8. ∆̇−t
3 She is not in hurry.

Translate into English:

9. İ�−
√
�

3

10. (
Λ̇∆̇i∆̇

Λ̇∆̇i
− <−)

0

+ t =
Λ̇∆̇i∆̇

∆̇i∆̇
+

Λ̇∆̇i∆̇

Λ̇i∆̇

11. ∆̇
8−+t−<−
2 − t



THIS IS ALL GREEK FOR ME 5

12. B
√
⋒
− t =

i∆̇

i
−⋒

Write in ‘Transcendental Algebra’:

13. It was not about them that my husband and I (say: I and the husband)
talked.

14. The people are working reluctantly.
15. The good widow loves the unemployed dwarf.
16. You (plural) will be talked about.
Explain your solution.

5 What follows is a formal description (a so-called “pseudocode”) of an al-
gorithm which takes as an input a string of N numbers denoted

A(1),A(2), . . . ,A(N).

For I = 1 to N - 1
For J = 1 to N - 1
If (A(J) > A(J + 1)
Temp := A(J)
A(J) := A(J + 1)
A(J + 1) := Temp

End-If
End-For

End-For
What does the algorithm do with this string? What are the values of

A(1),A(2), . . . ,A(N).

after the algorithm stops?

6 Another algorithm is written in a slightly different version of pseudocode.

Input: a, b % natural numbers
While a ≠ b

If a > b
a ∶= a − b

End-If
Else

b ∶= b − a
End-Else

End-While
Return a
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What does it do?

3. Answers

1AnswerThisisanEnglishversionofthetext.

Theorem.Theanglesoppositethetwoequalsidesofan
isoscelestriangleareequal.

Proof.LetABCbeanisoscelestrianglewithABandAC
beingtheequalsides.ConsiderthetrianglesABCand
ACB,whereACBisconsideredasecondtrianglewith
verticesA,CandBcorrespondingrespectivelytoA,B
andCintheoriginaltriangle.AngleAisequaltoitself,
AB=ACandAC=AB,sobytheside-angle-sidecrite-
rionofcongruence,trianglesABCandACBarecongru-
ent.InparticularangleBisequaltoangleC.

2AnswerIfyouthinkthatitisimpossible,hereistheanswertothelastone:tarehe
mosiNovembajumatatu.

3AnswerItisatruthuniversallyacknowledged...

4AnswerSkipped–toomessytotype.Thissymbolsweredesignedforhandwriting.

5AnswerThealgorithmreordersthevaluesinthestringinthenon-decreasingorder.

6AnswerThealgorithmreturnsthegreatestcommondivisorofaandb.
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