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RM ? 3 . See exercises on the padlet https://padlet.com/benjaminbrueckmaths/lecture9

0

NIfY = «—° e isasegment, then the group 71 (G, Y, Y) is isomorphic
to the free product of the groups Gp and G amalgamated over the subgroups
e (Ge) and az(Ge).

)If Y =P Q e is a loop, then the group 71 (G, Y, P) is isomorphic to

the HNN extension with the base Gp and the associated subgroups «,.(G.), and
az(Ge).

Sketch of solution to padlet exercise 3:
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(also works by first collapsing edges, then doing HNN extension as we saw in the exercise above)

CYan WWM
P F/(ﬁ/) — 7, (6, yT)M}KIaM
7 (6, P —=> 7. (£,Y,7T)
?% ;”’W"‘yo\”) %(M“WM‘MQ"’Q{_
7’4?‘/5;"/ A A Aed £ FCG )
c;, 77:({%,7’) — 7, (61Y.P)
g F——))’;g/—:” /‘%gf[y
Ao 2 o) e ﬁ;gp).

-\/~ ~ 2/ I



‘7/3 — /U(e) ’vle /E;-;@).
c;//z‘e/e) /Z(a) He ﬁm) Vo) ety =/

g,[‘tc e (7)/4’5 Qde_(g,))-,» =
Ors o chhe Ak =i ad o= .

é’yff%%it 4.,4.24/W7 /ﬁ}/?)ﬂ—\/
Vq/d/vﬂww/vﬁ.ym%m

y/%fé ’C/V/(ﬁ; y)&AW//WMTC/a
W/éf
'Z// Yy a—ﬂ/{ie q/-’é_«(ﬂyg7— &(Z}/k«?%r//
74/\//4 MW/W»»/T)%

j L, Aon . wx@,C})

W E, — ég4 M‘Z/,./V% %«n——\ L e M,’MM&&-—--—

it g ow Lgerirald e ol

g /z/‘{/”/ée% Mwééﬂwaiy /@MX@‘?&/«J/ ZT)
%7“%?2:; ﬂ"/%{j/égl/%"w
Vv E o -=7// 2w © € Y:\T".Ma-—ﬁf%w-

%M%
%,\,M/ ﬁ a—v\/g,,,,MW%’//éhﬁﬁ/é%

//)/Z‘/@/MMW,/%%M LA e A
)7/[ s - 2. .AA/ /., - ;/‘/’ A L .






