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(1) S3 (2) E3 (3) H3 (4) S2 × R
(5) H2 × R (6) P̃SL(2,R) (7) Nil (8) Sol
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S3AÛµS3 k Hopfn�z S1 → S3 → S2

P̃SL(2,R)AÛµSL(2,R)�±w� H2 þ�ü �m

NilAÛµN = nilpotent� Lie+
{(

1 x y
0 1 z
0 0 1

) ∣∣∣x , y , z ∈ R
}
§

K =f+
{(

1 0 a
0 1 0
0 0 1

) ∣∣∣a ∈ R
}
§Kk 1→ K → N → H → 1§Ù¥

K ∼= R§H ∼= R⊕ R
£er N ¥�Xê R�¤ ZÒ�� Heisenberg+¤

SolAÛµkn�z T 2 → M → S1§�¡ T 2 þ�£EN�´

AnosovÓ�§~XéAuÝ
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8i(§PÒ§ý�óä

K : 8i(§i\3 S3 ¥!Ó�u S1

M : S3 − K§£m�¤3�6/

Γ : π1(M) = 〈a, b | a−1bab−1ab = ba−1ba〉
Σ : ± K �>.� Seifert­¡�SÜ§Ó�uB��¡

K Σ Σ
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1 (Riley,Jørgensen,1975)�3lÑ!§¢�+L« ρ : π1(M)→
PSL(2,C) ∼= Isom+(H3)"T�{Øä���5"

2 (Thurston,1979) M ÿÀÓ�uü��Kº:�o¡N÷��¡Ê
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3 (Thurston,1982)d pseudo-AnosovÓ��Ñ��±þ­¡m�3

��k�NÈV­(�"ÿÀþM �Ðkn�z Σ→ M → S1§

¿�£EN�´ pseudo-AnosovÓ�"T�{2�gy²ÑM þ
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2 (Thurston,1982)d pseudo-AnosovÓ��Ñ��±þ­¡m�3

��k�NÈV­(�"

3 Thurstonß�£Virtually fibered conjecture¤µ4V­n�6/þ

�3k�CXÓ�ud pseudo-AnosovÓ��Ñ��±þ­¡m"
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1 (Gromov,1987)�Å+Ly�Ñ�+´V­+�VÇ´ 1"

2 (Perelman,2003)Ä�+Ã�¿�Ø¹ Z⊕ Zf+�4½�Ø��
n�6/7,kV­(�"

3 (Agol,Kahn-Markovic,Wise,etc.,2014) Thurston� virtually fibered

conjecture´é���Üþ�V­��/§=���n�6/ÿÀ
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1 A ⊂ X§B ⊂ Y§f : A→ B ´Ó�

2 M �3ÊÜ��x�ªM = X
⋃

f Y

3 �3Ó� ϕ : (X ,A)→ (X1,A1)§ψ : (Y ,B)→ (Y1,B1)

4 �EÓ� f1 : A1 → B1 ÷v f1 ◦ ϕ = ψ ◦ f

5 PÊb�m�M1 = X1

⋃
f1
Y1

KkM ∼= M1"
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o¡Nº:?� link

A

B

D

C

D

B

A

C

2D

2C

2A

1D

1A 1B

3D
3B

3C

4A 4B

4C

5A

5D

5B

6A

6D

6C 7D

7C

7B

8A
8B

8C

1A = 6A, 2A = 8A, 4A = 5A,

1B = 8B, 3B = 5B, 4B = 7B,

2C = 8C , 3C = 6C , 4C = 7C ,

1D = 6D, 2D = 7D, 3D = 5D.
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1A = 6A, 2A = 8A, 4A = 5A,

1B = 8B, 3B = 5B, 4B = 7B,

2C = 8C , 3C = 6C , 4C = 7C ,

1D = 6D, 2D = 7D, 3D = 5D.
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½n (Thurston, 1979)
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i(Ö�méXå5"ThusrtonÄguyüö�m�éX§¿��u

y§�Ä�+Ó�u PSL(2,Z[ω])����ê� 12�f+£ω´ 3g
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XJØ�n��o¡NNo�º

XJ����V­n�o¡N§���¡�Ø�½´ 60Ý"ù�I�
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1 XJ1�^Ø÷v§K7,ØUÊÑV­(�"
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¡½ö�)º½!á3V­�mþ�NØ´²�§½öÃ{µ4§

�Ñ�V­(�Ø��"±þù
�¹I����z"��z�

L§�Ñ DehnW¿§���(J´4�V­n�6/§ÿÀþ
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1 Thurston�ùÂµ5n�6/�AÛ�ÿÀ6

£Lecture Notes on Geometry and Topology of 3-Manifold§

http://library.msri.org/books/gt3m/¤§1 1!4Ù"

2 Jessica Purcell��µ

https://www.youtube.com/watch?v=h-9fS2xgXX8

3 Thurstonïá�AÛ¥%����ÊáÀªµNot Knot

https://www.youtube.com/watch?v=zd HGjH7QZo

4 Ù¦��
�ä]
µ

http://kias.dyndns.org/topogeo.html
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