
Ôàêòîð-ãðóïïà, òåîðåìà î ãîìîìîðôèçìå, êîíå÷íîïîðîæä¼ííûå àáåëåâû
ãðóïïû.

Tåîðåìà 1. (Òåîðåìà î ãîìîìîðôèçìå.)
Ïóñòü G è H ãðóïïû. Ðàññìîòðèì ãîìîìîðôèçì ϕ : G → H. Òîãäà Kerϕ

åñòü íîðìàëüíàÿ ïîäãðóïïà â G, Imϕ � ïîäãðóïïà â H, ïðè÷¼ì G/Kerϕ ∼= Imϕ.
Çàäà÷à 1. Íàéäèòå ñ ïîìîùüþ òåîðåìû î ãîìîìîðôèçìå ôàêòîð ãðóïïó
GLnR/SLn(R).
Çàäà÷à 2. à) Äîêàæèòå, ÷òî ïîäãðóïïà Int(G) âíóòðåííèõ àâòîìîðôèçìîâ
ãðóïïû G íîðìàëüíà â ãðóïïå Aut(G) âñåõ àâòîìîðôèçìîâ G.

á) Äîêàæèòå, ÷òî Z(G) � íîðìàëüíàÿ ïîäãðóïïà â G. Äîêàæèòå, ÷òî
G/Z(G) ∼= Int(G).

Çàäà÷à 3. * Ïóñòü S � ïîëóãðóïïà. Ââåäèòå ïîíÿòèÿ àíàëîãè÷íûå íîðìàëüíîé
ïîäãðóïïå è ôàêòîð ãðóïïå äëÿ ïîëóãðóïï è ñôîðìóëèðóéòå (è äîêàæèòå)
òåîðåìó î ãîìîìîðôèçìå äëÿ ïîëóãðóïï.
Çàäà÷à 4. Ïóñòü U � ìíîæåñòâî êîìïëåêñíûõ ÷èñåë ñ ìîäóëåì 1; Hn � ìíîæå-
ñòâî êîìïëåêñíûõ ÷èñåë ñ àðãóìåíòàìè 2πk/n, k ∈ Z; Un = Hn ∩U . Äîêàæèòå,
÷òî

à) R/Z ∼= U ;
á) C×/R× ∼= U ;
â) C×/U ∼= (R+, ·);
ã) U/Un

∼= U ;
ä) C×/Un

∼= C×;
å) C×/Hn

∼= U
æ) Hn/(R+, ·) ∼= Un;
ç) Hn/Un

∼= (R+, ·).
Çàäà÷à 5. * Äîêàçàòü, ÷òî S4/V4

∼= S3.
Tåîðåìà 2. (Òåîðåìà î ôàêòîðèçàöèè ïî ñîìíîæèòåëÿì)

Ïóñòü G1, . . . , Gn � ãðóïïû, à H1, . . . ,Hn � èõ íîðìàëüíûå ïîäãðóïïû. Òîãäà
(G1 × . . .×Gn)/(H1 × . . .×Hn) ∼= G1/H1 × . . .×Gn/Hn.
Çàäà÷à 6. Ïóñòü À � ñâîáîäíàÿ àáåëåâà ãðóïïà ñ áàçèñîì {x1, x2, x3}, B � å¼
ïîäãðóïïà, ïîðîæä¼ííàÿ y1, y2, y3. Íàéòè, ÷åìó èçîìîðôíà ãðóïïà A/B, åñëè

à) 



y1 = 7x1 + 2x2 + 3x3

y2 = 21x1 + 8x2 + 9x3

y3 = 5x1 − 4x2 + 3x3

á) 



y1 = 5x1 + 5x2 + 3x3

y2 = 5x1 + 6x2 + 5x3

y3 = 8x1 + 7x2 + 9x3

â) 



y1 = 4x1 + 5x2 + x3

y2 = 8x1 + 9x2 + x3

y3 = 4x1 + 6x2 + 2x3
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Çàäà÷à 7. Â ôàêòîðãðóïïå ñâîáîäíîé àáåëåâîé ãðóïïû A áàçèñîì x1, x2, x3

ïî ïîäãðóïïå B, ïîðîæä¼ííîé x1 + x2 + 4x3 è 2x1 − x2 + 2x3, íàéòè ïîðÿäîê
ñìåæíîãî êëàññà (x1 + 2x3) + B.

Çàäà÷è äëÿ äîìàøíåãî çàäàíèÿ: 58.32, 58.33, 60.52(êðîìå à,á,ä), 60.54.


