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n Dijkstra(Gr ) y
each vertex 7
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prev([v]
add v to Q
dist[source ]
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while Q i mpty: Da\v\%%\ 5 §>
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Algorithm 8 GENERATOR(K)

Input:
A 2-complex K
Output:
A set of 1-cycles containing an optimal H;(K)-basis

1: Let K! be the 1-skeleton of K with vertex set V and edge set E

2: C:={v}

3: forallv e Vdo

4:  compute a shortest path tree T, rooted at vin K' = (V, E)

5: foralle=u,w)e E\T,s.t u,weT,do

6: Compute cycle ¢, = m,,, U {e} where n,,, is the unique path connecting u and w in T,
7: C:=CU{c.}

8: end for

9: end for

10: Output C
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Algorithm 10 ANNoTEDGE(K)

Input:
A simplicial 2-complex K e
Output: ‘ ,

For every edge e € E N T, assign an m-vector a(e) where a(e) = 0 /
Index remaining edgesin E\ T as ey,...,ey /
For every edge e;, assign a(e;)[j] = 1iff j=1i ‘a‘l’ C

R A O R o A

Annotations for edges in K g @\ ‘Jl @ ‘
. Let K! be the 1-skeleton of K with edge set E 6
Compute a spanning forest T of K'; m = |E| - |T| : e, : : \

add a(dr) to every edge e s.t. a(e)[u] =1

—
_-O

for all triangle ¢ € K do |.' N
if a(dr) # 0 then 76 _5
pick any non-zero entry b, in a(dt) A “

—
N

: delete u-th entry from annotation of every edge M 1 &[, | %
. endif \ 6g
: end for \ A
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Algorithm 7 GrReepyBasis(C)

Input:
A set of p-cycles € in a complex
Output:
A maximal set of cycles from € whose classes are independent and total weight is minimum

. Sort the cycles from C in non-decreasing order of their weights; that is, C = {cy,...,c,}
implies w(c;) < w(cj) fori < j

2: Let B :={c}

3: for i=2tondo

4:  if [c;] is independent w.r.t. B then

5

6

7

[

B := BU {c;}
end if
. end for

17“& ﬂ’ USe, DENO US ’SS)\QLQS
‘%) Wr\(}é i r)&)ﬂ\' M§ @Q}’L&' C
S robirs R e Y



o Nem otne we
o resoly =
Srovebly rchose

000903 0%
0o 00
¥s

o

o
o
&

2

opheel  ore




Genus 104 Genus 104 (2K triangles)  Genus 6 (2K triangles) - \0 -------------------
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Fig. 1. Orthographic (a), stereographic (b), Mercator (c), and Lambert (d) projec-
tion of the Earth.

Fig.7. Letf : The zoomed-in results from method in [9]. Right : The zoomed-in results from our -
method.
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Problem 4.2.1 (Nearest Codeword Problem)
INPUT: anm x k generator matrix A over Zy and a vector y € Z' \ span(A)

OUTPUT: avectory € yo+ span(A)
MINIMIZE: the Hamming weight of y
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