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MOIZ@ IDMZZ/QS

o Fntrance & Exit

— COM/d be Deaa/ ena/s
o Could loop around

o Could have more than one solution

e Can you figure this out?




GI"OIFI’) T/')eory

G(V, E)

o Graph, G .
o Set of vertices, V
WV
O |V‘ sas )
X
o Set of edges, E Aec M7

. Aajl'acency Matrix, A
o Entries of A denote the eo/ge between node i and J

e z L 1 o —




GI"OI/DI’) Tlﬂeory

o Assume that undirected gmph

o Ais symme*ric
o Assume entries are either {0/}
o | - exists an ea/ge

o () - otherwise




L ~ Laplacian(A)
L=D-A

on the connemtlvnly over a gmph s {dza 1 e .7
o Calculated as the difference . PR # J

between D, a/iagona/ matrix with
a/egrees of A and A itself dz i Z Aj,j
J

GI"OI,DI’) T/')eory

> Gmph LOIP 0ICIOIV) L gIVQS IHSIgh'IL
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GI"OIFI’) T/')eory




e 1 -

Gmp/') T/ﬂeory =

o [he elgenva lues of L g/ves the foll owmg msng .

O number 07[0 elgenva/ues number 07[.

A=10,3,3]

connec*ea/ COVYIPOV!QH'ILS

o If the second smallest eigenva/ue (Fiedler

Eigenva/ue) IS Foshtive then U is connected




Maze APP ication




MOIZ@ A/D/D/ICOI'ILIOV)

* lmplement a new variable, o € RR™
which is either {0/}
ol -if Pi is a path
o0 -if Yiisa wall




Maze /\P/D/icmtion

Discre*izing a Maze

: . {gpigoj ¢ is adjacent to j

0 otherwise




MOIZ@ AFPIICOI'ILIOV)

® TO 'l[IV)d 7%)6 SO M?LIOV) 7L0 our maze we o,yfm'nze 7%)6 fOl/OWIﬂg

min nga

with constraints: .

A ~ eigenvalues

(L(p) = AxM(p))2r =0 M ~ diag(yp)
&, M), =1
Ao >0







TOf?O/Ogy O/D'ILIVVHZOI'ILIOV)

o We extend the olnflrmzaf/on fo a 7L0Po og/ca | extent
o We transform, o € {0,1}, info a o/ensnty p < [O, 1]

min 17 0
with constraints: e

A ~ eigenvalues
(L(p) — AeM(p))®r =0 M ~ diag(y)
&, MP), =1
Ao > ()




TOID0/09y O/D'ILIVV)IZOI'ILIOV)

® We have 7%)6 'l[.O OWIV)g VV)OdI'I[.ICOI%IOV)S

H@OIV‘(]SICJQ PI"_O/@C*IOV)

__ tanh(pBn) + tanh(B(p —n))

"~ Yanh(8n) + tanh(B(1 — 7))

Conic Filter = (,inj)p + Winin
. Z de(;)ps

a8 s

de(zi) = max Ry — |[z; — z|[, 0}

e —




To/oo gy O/mtimizmlion

Set Geometry of the maze and mesh

Set Optimization parameters

Define initialization p

Set Optimization method tolerance tol

While e > tol
Filtering and projectionp — p — p
Assembly of global matrices L(g) and M(p)
Compute Ay and Py
Compute objective function c = 115
Calculate derivatives
Update variables with MMA (p*)
Define convergence variable e = ||p* — p|]

T I T o T R R N U T
\ AR R W Tl by ol i R TR el e g e e . I




Maze /\pp icat

Normalized ) pe

400 600

Iteration

800




Maze AFF ication




Maze AFF ication
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