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1.1 Metric graph
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L*(G) :={f:G—=C| fe:= fle € L?(e) (e € E)}

11320y = D IfellZ2e
ecE



1.2 Examples of Hamiltonian
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d2
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ds
O0dodoooog G udoooogod.

ex1l (Dirichlet condition)

D(H) = {y € H*(G) | ¥(v) =0 (v € V)}

2.2
= a(H):{nl;T ;eEE,nEN}

e

ex2 (Neumann condition)

P'(v)=0 (veV)



1.2 Examples of Hamiltonian
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1.2 Examples of Hamiltonian
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1.3 self-adjoint operator

0 veV O0D0OO0|Ey] =dy 0000O
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1.3 self-adjoint operator
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1.4 Scattering matrix
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2.1 Known Results [00 Kosugi]
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2.2 Known Results [05 Post]

G=(V,E)00D0000
00 ec EO0D0DDOODODOOODDOOD ke(s) DOOO

Q.- CR?0DG 00 e000000OO0OOO

0ooo(0ooOoooo)

Dirichlet Laplacian —Ag 00 k000 A\ (e) 0000
| A

lim (Ax(e) — =) = A (0)

g

e—0
000 onn

2
A = WTD (—1,1) 0O Dirichlet Laplacian 00 1000

D ke
A (0)O EB(—A[O L]~ T@) 00 k000
eckE ,



2.3 Known Results [07 Bouchitte-Mascarenhas-Trabucho]
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wCR?2: 00000000
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0000000 tubeD0000D0O000Q; :=(0,L) xw 00O
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2.3 Known Results [07 Bouchitte-Mascarenhas-Trabucho]
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2.3 Known Results [07 Bouchitte-Mascarenhas-Trabucho]
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2.3 Known Results [07 Bouchitte-Mascarenhas-Trabucho]
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3.1 Notations of domains
00 Q- 00000000z=(z1,2) eRxR* 1 =RrOgoOooooC
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3.1 Notations of domains
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3.1 Notations of domains
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3.1 Notations of domains
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€0 j
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3.2 Problem

oot btuobbotdbotdbootdn

(O — A
(Pe) < OuE _ 4
ov

s (P)

w(t,2) = g°(a)

| u®(0,z) = uj(x)

u® = f(uf) in (0,7T) x €
on (O,T} X I‘j,g
on (0,7) x >¢

in €2¢

Jootdbootdoogdod

= (Y1,...,¥n) € C([0,T] x G)
[ Oppj— 02 = f(b;) in (0,T) x (0,1;)
Y;i(t, 1) = g; on (0,T)
s> Yigoy=0  on (0,7)
j=1 Os
| ¥(0) = 4o in G
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g;(x) — g5, up — Yo



3.3 Assumptions

ui — Au = f(u®) in (0,T) x €2
w(t,0) = g5(z)  on (0,T)x T,

(Pg) < g
ou” _ g on (0,T) x .
ov
| u(0,z) = ug(x) in Q¢
0000
0000
lim sup |¢5(x) —g;|=0
e—0 :Cerj,sl J J|
0000
ug — g uniformly
Oodoo

feC(RR), limsup f(y) <O, liminf f(y) >0

y——+00



3.4 topology and Main Theorem
m(z)=2y 0010000000000

Q. 0000 +(t,z) 0 GOODODOOD (t,s) 0(0D0DD0O0O00)00 d O

T
A2, ) = [

o | WG w) = (¢, 0)? dadt

N T
+ -21/0 /Dj 0% (t, x) — @;(t, w1 0 Ry 'a)|? ddt
J1= NS

Joodoodooboogboodo

ds(S2e,up, ¥o) = sup |up(t,z) — Po(t, O)|
[0,T) x J:

N
+ > sup  |ud(t,x) — Yo (t, o R tw)| — 0O
]:1 [OaT)XDj,s

DDDDDDDDD(PE) 00 w® O (P) OO0 «» 0don
lim d(2%, u, ) = 0
e—0
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3.5 Sketch of proof

0o M>010

C(f) = max{le] | f(&) =0}, Clg) == max [g;l+1, C(vo) := max|yo|+1
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3.5 Sketch of proof

Joodogogod

D(ye) = {u € Hi(2:) | S =0 on T, u=g5 on I}

we(u) = %/Q€|Vu|2 dx
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3.5 Sketch of proof

a< pgO000
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n—1
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e—0
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3.5 Sketch of proof
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3.5 Sketch of proof
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3.5 Sketch of proof
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4.1 Question
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4.2 concentration curve
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4.2 concentration curve
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4.3 zero energy resonance
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4.4 Known Result (Outline)
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4.5 Reduced resolvent
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4.6 Known Result (detail)
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4.7 Conclusion
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4.7 Conclusion
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4.8 Future problem
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