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Definitions and notation

@ A graph G is a couple (V, E) where :
o V is a countable elements are called vertices.
o £ C V x Vis the set of edges.
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Definitions and notation

@ A graph G is a couple (V, E) where :
o V is a countable elements are called vertices.
o £ C V x Vis the set of edges.

@ Tow vertices x and y are called neighbors if they are connected with an
edge and we write x ~ y .

e m:V — (0,00) is a weight on vertices.
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Preliminaries and notation Definitions and notation

o Let v = {x0, X1, ccueen. ,Xn} be a part of V, we say v is a path if
X ~ X+1, VO < k< n—1.

@ A graph is connected if for all x, y € V, there exists a path v joining x
and y :

Vx £y €V, Japath v = (x0, X1, ceeene.  Xn)i X0 = X, Xp =Y.

@ A cycle is a path whose end and origin are identical
@ A finite linear graph is a couple (V, E) where V = {1,....,n} and
E={{iji+1}, 1<i<n—1}
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Linear like graph

o Let (N,), be a strictly increasing sequence of N with Ny = 0. We
suppose for n € N :
In - [Nn + 17 Nn+1]

it's a finite linear graph.
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Preliminaries and notation Linear like graph

Linear like graph

o Let (N,), be a strictly increasing sequence of N with Ny = 0. We
suppose for n € N :
In= [Nn T ].7 Nn+1]
it's a finite linear graph.
o Let G, = (V,, E,) be a finite graphs where E,, is the set of edges, and
V, is the set of vertices. we suppose that there exist v}, v2 € V,, with :

- {Nm Vn

e, = {N,,—i—l,v,%
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Preliminaries and notation Linear like graph

We consider the graph G = (V/, E) where :

o V= GV,,UI,,.

n=1

o E=|J(E,U{ef e, }UE,)
n=0
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Preliminaries and notation Linear like graph

We consider the graph G = (V/, E) where :

o V= GV,,UI,,.

n=1

o E=|J(E,U{ef e, }UE,)
n=0

G = (V,E) is called linear like graph.

m:V — (0,00) with : m(v) = { v T Ve Where

n

my, =m

Vo= Vo\{viv3), 1 ={v} v2} and L, = I, U}

n »¥n > ¥n
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Preliminaries and notation Operator

We consider on G the separable Hilbert space :
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Preliminaries and notation Operator

We consider on G the separable Hilbert space :
CV,m)={f e C(V) | [fll <oo},
endowed with the inner product :

(f.g)v =Y m(x)f(x)g(x)

xeV

and the norm

fllv = v{f, v
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We consider on G the separable Hilbert space :
CV,m)={f e C(V) | [fll <oo},

endowed with the inner product :

(f.g)v =Y m(x)f(x)g(x)

xeV

and the norm

fllv = v{f, v

we called magnetic potential the function :

9 : V,xV, — R
(x,y) = Oy
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Preliminaries and notation Operator

which checks :

0 By =

@ 0., =0, if x and y are not neighber
We define the quadratic form qy :

Npt1
=30 ST 1) — (@)Y ST 1) — Flxi) 2
n>0 x,yeV, n>0 i=Np+1

> > 1) —fy)P

n=20 x,yelf
Xy
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Preliminaries and notation Operator

For all f € C.(V), there is a unique non-negative symmetric operator Ay

such that :
< f,DAgf >=qy(f), VF € C(V)

moreover, the magnetic Laplacian acts as follows :

1

Agf(x) = m

> (F(x) — exp(i0)f(y))

y~x

We denote by Ay the Friedrichs extension of A9|CC(V)-
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Preliminaries and notation Operator

We assume that :
° qy-(u) =X, yev, lu(x) — exp(i)u(y)|?
° 4L, =2y eL, lu(x) — u(y)l?
o 3(v) = {an i.fve V-
b,ifvel,
where :
@ a, the bottom of spectrum of gy, on £?(V,,1)
@ b, the bottom of spectrum of q;, on ¢?(L,,1)
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Theorem 2.1
Let G a linear like graph such that ) ,, m(x) = oo then :

Uess(qO) 75 %]
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Lemma {S. Golénia}

Let A, B tow self-adjoint operators with form-domains D(A) and D(B),
respectively. if A and B have the same form-domian and

0 <<, AY ><<4p, By >

for all 1 € D(B) then cess(B) = @ if and only if 0ess(A) = @

Theorem 2.2
Let G a linear like graph and qy the quadratic form on G, such that :

lim 3(v)
n—+o00 m(v)

:+OO

then the spectrum of qy is discreet.

The magnetic bottle on graphs 3 aoiit 2017 15 / 18



magnetic bottle

Proposition 2.3

Let G a linear like graph and qy the quadratic form on G if |L,| fixed and
an, ant1 close to 0, then there exist D such that :

D

bn Z Ean

Proposition 2.4
Let G be a linear like graph and qy the quadratic form on G if a,, ant1
fixed and |L,| tends to infinity then :

T 2

(ln—l—l))

bp  (
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Thank for your attention
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