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Ïèòàííÿ ïðî òå, ÿêi ãðóïè ìîæóòü áóòè àäèòèâíèìè ãðóïàìè ìàéæå-
êiëåöü ç îäèíèöåþ, äîñëiäæó¹òüñÿ ç êiíöÿ 1960-õ ðîêiâ. Âèâ÷åííÿ ëîêàëü-
íèõ ìàéæå-êiëåöü áóëî çàïî÷àòêîâàíî Ìåêñîíîì [1]. Â ðîáîòàõ [3] òà [4]
âèâ÷àëèñü ëîêàëüíi ìàéæå-êiëüöÿ íà íåìåòàöèêëi÷íèõ ãðóïàõ Ìiëëåðà�
Ìîðåíî.

Î÷åâèäíî, ùî ïðÿìèì äîáóòêîì ìàéæå-êiëåöü ç îäèíèöåþ ¹ ìàéæå-
êiëüöå ç îäèíèöåþ. Âîäíî÷àñ ïðÿìèé äîáóòîê äâîõ äîâiëüíèõ ëîêàëüíèõ
ìàéæå-êiëåöü íå ¹ ëîêàëüíèì ìàéæå-êiëüöåì.

Â äîïîâiäi ðîçãëÿäàþòüñÿ ïðÿìi äîáóòêè íåìåòàöèêëi÷íèõ p-ãðóï Ìiëëåðà�
Ìîðåíî òà öèêëi÷íèõ p-ãðóï ÿê àäèòèâíi ãðóïè ìàéæå-êiëåöü ç îäèíèöåþ
i, çîêðåìà, ëîêàëüíèõ ìàéæå-êiëåöü.

Ëåìà 1. Íåõàé G ïðÿìèé äîáóòîê íåìåòàöèêëi÷íî¨ p-ãðóïè Ìiëëåðà�

Ìîðåíî òà öèêëi÷íî¨ p-ãðóïè. Òîäi G = ((<a> × <c>)o <b>)× <d>

ïîðÿäêó pm+n+k+1 ç ap
m

= bp
n

= cp = dp
k

= 1, b−1ab = ac, b−1cb = c,
d−1ad = a, d−1bd = b, d−1cd = c, äå m ≥ n ≥ 1 òà m+ n> 2 ïðè p = 2.

Ïîçíà÷èìî ÷åðåç F (pm, pn, p, pk) àäèòèâíî çàïèñàíó ãðóïó ç ëåìè 1
ç òàêèìè òâiðíèìè a, b, c òà d ïîðÿäêiâ pm, pn, p òà pk, âiäïîâiäíî, ùî
−b+a+b = a+c, −b+c+b = c, −d+a+d = a, −d+b+d = b, −d+c+d = c,
äå m ≥ n ≥ 1 òà m+ n> 2 ïðè p = 2.

Ëåìà 2. Íåõàé R � ìàéæå-êiëüöå ç îäèíèöåþ i, àäèòèâíà ãðóïà R+

ÿêîãî içîìîðôíà ãðóïi F (pm, pn, p, pk) ç m ≥ n ≥ 1, m ≥ k òà n > 1 ïðè

p = 2. Òîäi R+ =< a > + < b > + < c > + < d > ç åëåìåíòàìè a, b,
c òà d, ùî çàäîâîëüíÿþòü ñïiââiäíîøåííÿì apm = bpn = cp = dpk = 0,
−b+a+b = a+c, −b+c+b = c, −d+a+d = a, −d+b+d = b, −d+c+d = c.
Ïðè÷îìó a = i òà êîæíèé åëåìåíò x ∈ R îäíîçíà÷íî çàïèñó¹òüñÿ ó

âèãëÿäi x = ax1+bx2+cx3+dx4 ç êîåôiöi¹íòàìè 0 ≤ x1 <pm, 0 ≤ x2 <pn,
0 ≤ x3 <p òà 0 ≤ x4 <pk.
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Çîêðåìà, ç ëåìè 2 âèïëèâà¹, ùî äëÿ êîæíîãî x ∈ R âèêîíó¹òüñÿ
ðiâíiñòü xa = ax = x òà iñíóþòü îäíîçíà÷íî âèçíà÷åíi âiäîáðàæåííÿ
αb : R→ Zpm , βb : R→ Zpn , γb : R→ Zp, φb : R→ Zpk , αd : R→ Zpm , βd :
R→ Zpn , γd : R→ Zp òà φd : R→ Zpk , äëÿ ÿêèõ

xb = aαb(x) + bβb(x) + cγb(x) + dφb(x) (1)

òà
xd = aαd(x) + bβd(x) + cγd(x) + dφd(x). (2)

Òåîðåìà 1. Íåõàé R � ëîêàëüíå ìàéæå-êiëüöå, àäèòèâíà ãðóïà ÿêî-

ãî içîìîðôíà ãðóïi F (pm, pn, p, pk), |R : L| = p, m ≥ n ≥ 1, m ≥ k òà

m > 1 ïðè p = 2. ßêùî x = ax1+bx2+cx3+dx4 òà y = ay1+by2+cy3+dy4
� äîâiëüíi åëåìåíòè iç R, òî âiäîáðàæåííÿ αb : R→ Zpm , βb : R→ Zpn ,

γb : R→ Zp, φb : R→ Zpk , αd : R→ Zpm , βd : R → Zpn , γd : R → Zp òà

φd : R→ Zpk ìîæóòü áóòè íàñòóïíèìè:

αb(x) = 0 (mod pm), γb(x) = 0 (mod p), φb(x) = 0 (mod pk), αd(x) = 0
(mod pm), βd(x) = 0 (mod pn), γd(x) = 0 (mod p), φd(x) = 1 (mod pk) òà

βb(x) =

{
1, if x1 6≡ 0 (mod p);
0, if x1 ≡ 0 (mod p).
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ON DIRECT PRODUCTS OF NON-METACYCLIC

MILLER�MORENO p-GROUPS AND CYCLIC p-GROUPS AS

ADDITIVE GROUPS OF LOCAL NEARRINGS

The question of which non-abelian p-groups can be additive groups of local nearri-

ngs is considered. Namely, it is proved that direct products of non-metacyclic

Miller-Moreno p-groups and cyclic p-groups are additive groups of local nearri-

ngs. Examples of local nearrings on such groups are given.
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