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Ó ðîáîòi [1] áóëî âïåðøå çàïðîïîíîâàíî ìåòîä çâóæåííÿ êâàçiãðóï,
ÿêèé äîçâîëÿ¹ îòðèìóâàòè ëàòèíñüêèé êâàäðàò ïîðÿäêó m−1 ç êâàäðàòà
ïîðÿäêó m. Ó ïîäàëüøîìó öåé ïiäõiä áóëî óçàãàëüíåíî òà îïèñàíî óìîâè
éîãî çàñòîñîâíîñòi [2].Ó äàíié ðîáîòi ïðîïîíó¹òüñÿ íîâèé ìåòîä çâóæå-
ííÿ ëàòèíñüêèõ êâàäðàòiâ, ùî âiäðiçíÿ¹òüñÿ âiä âiäîìèõ ïiäõîäiâ iíøèì
ïðàâèëîì óñóâíîñòi êîìiðêè òà âiäïîâiäíî¨ çàìiíè åëåìåíòiâ.

Êâàäðàòîì ïîðÿäêó m íàçèâàþòü ìíîæèíó êîìiðîê (x, y), äå x, y ∈
Zm := {0, 1, . . . ,m − 1}. Ðÿäêîì Ra íàçèâàþòü ìíîæèíó êîìiðîê âèäó
(a, y), à ñòîâïöåì Cb � ìíîæèíó êîìiðîê âèäó (x, b), äå x, y ∈ Zm. Êî-
ìiðêà (a, b), ùî ìiñòèòü åëåìåíò c, íàçèâà¹òüñÿ çàïîâíåíîþ i âîíà ïîçíà-
÷à¹òüñÿ (a, b, c), à L(a, b) ïîçíà÷à¹ åëåìåíò c. Ëàòèíñüêèì êâàäðàòîì ïî-
ðÿäêó m íàçèâàþòü êâàäðàò, ó ÿêîìó â êîæíîìó ðÿäêó òà êîæíîìó ñòîâ-
ïöi êîæåí åëåìåíò ìíîæèíè Zm çóñòði÷à¹òüñÿ ðiâíî îäèí ðàç. Kîìiðêó
(a, b, k) ëàòèíñüêîãî êâàäðàòó íàçâåìî óñóâíîþ ÿêùî ïiñëÿ çàìiíè åëå-
ìåíòà k iíøèìè åëåìåíòàìè, à òàêîæ âèëó÷åííÿ ðÿäêà Ra òà ñòîâïöÿ Cb

îòðèìó¹ìî ëàòèíñüêèé êâàäðàò ìåíøîãî ïîðÿäêó.
Òåîðåìà. Êîìiðêà (a, b, k) ëàòèíñüêîãî êâàäðàòó L óñóâíà òîäi i òiëü-

êè òîäi, êîëè äëÿ âñiõ x, y âèêîíó¹òüñÿ óìîâà:

L(x, y) = k → L(a, y) = L(x, b).

Àëãîðèòì çâóæåííÿ. Íåõàé êîìiðêà (a, b, k) óñóâíà â ëàòèíñüêîìó
êâàäðàòi L ïîðÿäêó m, i íåõàé k = L(x, y), òîäi 1) â êîìiðöi (x, y) çàìiíþ-
¹ìî åëåìåíò k åëåìåíòîì, ÿêèé çíàõîäèòüñÿ â êîìiðêàõ L(a, y) òà L(x, b);
2) öþ çàìiíó çäiéñíþ¹ìî äëÿ âñiõ ïîÿâ åëåìåíòà k â L; 3) âèëó÷à¹ìî ðÿ-
äîê Ra òà ñòîâïåöü Cb. Â ðåçóëüòàòi îòðèìà¹ìî ëàòèíñüêèé êâàäðàò L′

ïîðÿäêó m− 1.
Ïðèêëàä. Ðîçãëÿíåìî çâóæåííÿ ëàòèíñüêîãî êâàäðàòà L ïîðÿäêóm =

4 äî ëàòèíñüêîãî êâàäðàòà L′ ïîðÿäêó m = 3. Ïåðåâiðèìî, ÷è êîìiðêà
(1, 0, 3) ¹ óñóâíîþ. Åëåìåíò 3 ìiñòèòüñÿ òàêîæ ó êîìiðêàõ (0, 1), (2, 2),
(3, 3). Òîäi

L(1, 0) = L(0, 1) = 3, L(0, 0) = L(1, 1) = 2,

L(2, 0) = L(0, 2) = 1, L(3, 0) = L(0, 3) = 0.
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1), 2) Äëÿ êîæíî¨ êîìiðêè (x, y), ùî ìiñòèòü åëåìåíò 3, çàìiíþ¹ìî éîãî
åëåìåíòîì, ÿêèé ìiñòèòüñÿ â êîìiðêàõ L(1, y) òà L(x, 0):

L(1, 0) = 3 7→ 3, L(0, 1) = 3 7→ 2, L(2, 2) = 3 7→ 1, L(3, 3) = 3 7→ 0.

3) Ïiñëÿ âèêîíàííÿ âñiõ çàìií âèëó÷à¹ìî ðÿäîê R1 òà ñòîâïåöü C0. Ó
ðåçóëüòàòi îòðèìó¹ìî ëàòèíñüêèé êâàäðàò L′ ïîðÿäêó 3.
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2 3 1 0

0

3 2 0 1
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→

2 3 1 0

0

2 2 0 1
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0 1 1 2
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2 0 1

1

0 1 2

2 0
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CONTRACTING LATIN SQUARES

The paper investigates the procedure for contracting Latin squares of arbitrary

order. The method of transition from a Latin square of order m to a Latin

square of order m−1 by removing selected rows and columns and correspondingly

replacing the elements is described. The results obtained can be used in the study

of quasigroup structures, as well as in combinatorics and the theory of Latin

squares.
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