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acts on wibhoet invshon of adas byLettmultipica hon 

or GF donole G) = Q{Te GT=T3 

the smallest G-invariant subtree 
G=a, NG): 

act:rank(G)< ea, than lGNENCG) < o 

Let Te be a Subtree. 
CoT 

d. er An ae eeET s caled bodae i thare exists 

ne LT s.. max(EL) = e (VdeEL-ie}: die) 
sublree where eva ver ex hos exactl ineldent esa es 

a 

set ot biolges of T 

oke An island of T is a conmeched conmponert o T-BT T 
etislords: IT) 

Island-theo rem 
Lek GF be a subgrop G+i13 ad Ce Ir(G) an islandl

Than ) =>G)=>G)or 

a) rankCG)< 

(6) StsC) +{13 (stabilüzo o C in G is non-ttivial) 
igeGl g C= C} 

(c) rank(StalC))= 1 CstaiLr is ycuc) 



The bndoe- theorem 
Let G£F be a subgrop Then G\ BrG)|= FCG)= mox |ronklG)-A,03 

proo proof Case 4: G={A3. Than TCG)= ond G\BrG)|- 0 = FG) 

Case 2 G+iA3 ond |G\BrG)|= 00 
Then ran G) = = 0o. 

becoe roank (6) < 0o = lG\BP(G)£lG\ET(G)I <o 

Case 3: G#{A3 od IGBICG)\ < . 

Dafine the tree A(G) s the 9aph uith ertex set: I (G) 
Cno edge set BT(G). 

G op erates on A(G) tnout iartion o elaes s 

T(G) 
Then byBass-Sere-theor G isemo rphie to tha 

funolomantal group t te follouing gph gtoups (G.Y): 

Y= GlAG) (Rachorg ph)AG)Y, xG: (xeVAG) U EAG) 
9raph-morphism 

T maxinal Subtree Y 

Y,T) it Y ond Tinto AG)/s.&. Tis te, Rer eeY-T is 

«eT or 
e)e T 

AG) 

e xe VYUEY danote the corespondins LiPt in (Y,T)) 

Ror evan vestex or adge eVYUEY defina the corsponding group gorevay 
G Stg() (stabilizer o in G) 



- Ror eeEY G-43 becaye eBrG)E E G)S Er 

nd geG with ge =ë g1 
-Ror eeEY danote by 

for reVY GurStg(C) or Somne CerG) 

by islarod 4heorem rank(G)4 correspondig apimorphism 
CG,Y) Lronk(G)c00 = Ste(C)+143 => StoC cyelie 

EYI=[G\EAG)|=|G\BrG7|< obyassumption 

IVY IEVI+A< oo 

undamental group o (G,Y) with respect to T 

T (G,Y, T)= <UG ite leeEY-ET3 te =te, tagte- (Agg)" 
rEVY 

(eeEY-ET, geGa) 

Gv{tele¬EY-ET3|te=teCecEY-T) 

(G)* <te leeEY*-ET* 
:G reVY 

=:o 
rae ot ronk sYI, G Rree o ronik IEYI-iETI= EY-IVYI+A 

rank6)co0= ronk(Sto(c) =A] 
Orcl G G. *Ga -ronkCG) <00 . ro by islad-thm. (A)=>C): rank(G)=VY. 
FCG)= ronulGo) + rank(G) -A = IVYI+iEYI-IVYI+A -A 1EYI 

1G\BITG 



he trenahened-Hanna -/eunane- Lonjseburt- heor em T 
Let G be a free qeop, H,KG ntely geneteol sebgroups. 
Let Se G be a subset, s.t. 1 bijection SHNGK. Then 

2 F(HaK) < T{K)- FCH) 
se S 

FG)=maxl rank(G)-1, 03 
Poo without los gentntly we asm G s a subgrop o acdereal gro-p 
F a,61 > f rank 2. 

Let ronkCH), rankl K) >0. Let seS. Then 

)BrHOK) Br(H) n BrCK) sABYH) n BIK) 
(sAHs)5TCH)= 5'HIYH)-s-TH) 

rHSSTCH) 
For AsBe 
rCA)=) 

DePine the set M= U(HSnK\ BTCHIo)=ui(6,(uPake) I ecB(HnK)3 
seS sS 

Dof. the funchion M (H\BrTH)) « (K\Br(K)) , (s,CHnK)e)> (Hse, Ke) 

well-defhed be cawe o ) and injechve 

Let Sa,SaeS, eeBr(H*nK) ,e2e Br(H*nK), ten are eqinlent 

) HsAeA= Hsaez oand Kes=Kea 

(2)heH, keK: hseq = Saea and ke=ea 

() heH, keK: hsak" = Sa and ke=ea 

Cas) keze = eae and n hsAe =S2ez hsaee= Sa so 

hSeAS2ea hs,k = S2 

4) s S2 and heH,keK: R=k and ke=e2 

Ce hsk=5a e> S,=S (def. of S) Sama h anol k in 3)) 

ondl hsk= Sa 5'h s, =k h=k (and ke,e,) 

(5) sASz ond (H"nKeA = (CHaK)ea 

CeG) =k keHnk1 



Finally bridge-thm. ou Sanek un on 

F(4 ak) > Z_IHSnKO\ Br(HoK)IM 
seS sES 

brlolsa-4hm. injecive fnchon 

(HNBRH) * (KABk)) > F(H). F(K) 

Lremembu: beiolge- +hm.: GSF =>IG\BrCG)|=F(G) 

dlaf. of M: M=U(HaK)\BICHnK) 3 
seS 


