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GEWMETRIKH JEWRIA OMADWN

Full�dio Problhm�twn 7

'Askhsh 7.1 DeÐxte oti h om�da BSp1, 2q, me par�stash pa, b | ab � b2aq, eÐnai epèktash
HNN me b�sh mÐa �peirh kuklik  om�da.
To Ðdio gia thn om�da BSpp, qq, me par�stash pa, b | abp � bqaq.
Oi om�dec BSpp, qq onom�zontai om�dec Baumslag – Solitar.

Ap�nthsh - Upìdeixh.
JewroÔme thn �peirh kuklik  om�da F � xby, kai ton monomorfismì ϕ : F ÝÑ F : b ÞÝÑ b2.
Tìte h epèktash HNN B�ϕ èqei par�stash pb, t | tbt�1 � b2q, kai eÐnai isìmorfh me thn
om�da BSp1, 2q.

'Askhsh 7.2 Jewr ste om�da G pou eÐnai epèktash HNN me b�sh A kai eustajèc gr�mma
t. DeÐxte oti t èqei �peirh t�xh sto G, kai oti xty X A � t1u.

Ap�nthsh - Upìdeixh.
JewroÔme thn epèktash HNN G � A�ϕ, ìpou B ¤ A kai ϕ : B ÝÑ A eÐnai monomorfismìc.
E�n A èqei par�stash pX |∆q, tìte G èqei par�stash pXYttu |∆Yttbt�1ϕpb�1q : b P Buq.

Jètoume gia k�je x P X, ψpxq � 0, kai ψptq � 1, (prosjetikìc sumbolismìc!). H
ψ epekteÐnetai se kal� orismèno omomorfismì G ÝÑ Z, afoÔ ìlec oi sqèseic sthn G
apeikonÐzontai sto tautotikì stoiqeÐo 0.

E�n t èqei peperasmènh t�xh sthn G, h t�xh thc eikìnac ψptq eÐnai diairèthc thc t�xhc
tou t. SumperaÐnoume oti t èqei �peirh t�xh.

AfoÔ ψpAq � 0 kai ψptq � 1, kammÐa dÔnamh tou t den an kei sthn A.

'Askhsh 7.3 DeÐxte oti sthn om�da G me par�stash pa, b, c | aba�1 � b2, bcb�1 � c2q,
ta stoiqeÐa a kai c èqoun �peirh t�xh, kai xay X xcy � t1u.


