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Def Lot Qo be Hhe 2" verlices of He hypeccube
gragh, equipped With the  shortest path metric.
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VeS The Vietoris—Rips simplicial comglese \R(ir)
of medvic space X ot Scdle €20 has

® vertex set X

®  finite simplex & X whey hameter () 2.

o
o o0
o o X VR(X; r)
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Def Let Qa be He 2" verkices of Hhe hypercbe
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Homo!:opy types of VR(Qn;r)
n=1 2 3 4 5} 6 7 8 9
=0 S() V3 S() V7 S() V15 S() V31 SO V63 S() V127 S() V255 S() V511 S()
1 * Sl V5 Sl Vl7 Sl V49 SI v129 Sl V321 SI V769 Sl Vl7.‘)3 Sl
2 * * 53 V9 53 vr19 53 V209 S3 V769 S:; V2561 S3 V7937 S3
3 * * * S7
4 * * * * S15
5 * * % * * 531
6 * * * * * *
7 * * * * * *
8 * * * * * *
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Homotopy +types of VR.(Qn ;1)

n=1 2 3 4 5) 6 7 8 9
r=0 S0 V‘f S0 V7 S0 V15 S0 V31 S0 V63 50 V127 50 V255 S0 V511 S0
1 N gl Vs g1 V1751 v49 g1 V129 g1 V321 g1 V769 g1 V1793 g1
2 * * S§3 V9 53 v49 53 V209 S3 V769 S;; V2561 Sg V7937 S:;
3 * * * ST
4 * * * * §15
5 * * * * * S§31
6 * * * * * * 563
7 * * * * * * * S127
8 * * * * * * * * 5255
Cn
/‘Aa‘m Theorem \/RCQn ’ 2) =\/ 53 where

pu—

Cn

recovers Ahe  Values

0,01, 4,44, 209, 264, 256, 7437 23247, 45537 ..



Homotopy +types of VR.(Qn 5 1)

n=1 2 3 4 5} 6 7 8 9
r=0 50 V‘f S0 V7 S0 V15 S0 V31 S0 V63 50 V127 50 V255 S0 V511 S0
1 N g1 Vs g1 v1751 v49 g1 v129 g1 V321 g1 V769 g1 V1793 g1
2 * * S3 V9 53 v49 53 V209 S3 V769 S:; V2561 53 V7937 S3
3 * * * S7
4 * * * * §15
5 * * * * * S§31
6 * * * * * * 563
7 * * * * * * * S127
8 * * * * % * * % 5255
Cn
/‘Aa‘m Theorem \/R(Qn ’ 2) =\/ 53 where

(l

Cn

O<j<i<n

0,01, 9,49

L) (27 - ZL_') recovers the valies

200, 264 258, P37, 23247, 45537 .,



Homo[:opy types of VR(Qn;r)

n=1] 2 | 3 | 4 5 6 7 8 9
=0 S0 v3 S0 v7 S0 V15 S0 V31 S0 V63 S0 V127 S0 V255 S0 V511 S0
1 % Sl VS Sl V17 Sl V49 Sl V129 Sl v32l Sl V769 Sl V1793 Sl
2 * * Sa V9 S3 V49 S3 V209 S3 v769 S3 V2561 Sa V7937 S3
3 * * * S7
4 * * * * St
5 * * * * * 531
6 * * * * * * 563
7 * * * * * * * St
8 * * * * * * * * S255




Homokopy types of VR(Qn;r)

n= 2 3 4 5 6 7 8 9
=0 So v3 So v7 So V15 SO V31 So V63 SO V127 So V255 So V511 So
1 % Sl VS Sl V17 Sl V49 Sl V129 Sl v32l Sl V769 Sl V1793 Sl
9 * * S3 V9 53 V49 S3 V209 S3 769 S3 V2561 53 7937 Sa
3 * * * S7
4 * * * * S5
5 * * * * * 531
6 * * * * * * 563
7 * * * * * * * St
8 * * * * * * * % 5266




Homotopy types of VR(Rq;r)

n=1 2 3 4 5 6 7 8 9

1 * 51 \/5 Sl Vl7 Sl V49 Sl V129 Sl V321 Sl v769 Sl V1793 Sl

2 * * S3 VQ 53 V49 53 V209 S3 V769 S3 V2561 S:; V7937 S3

3 * * * 57 51 Y sz; Vl 5" Y \/6059 szq . vuos; V“‘Sq ,V“hy VNqu v\/"ms;

4 * * * * §15

5 * * * * * §31

6 * * * * * * 563

7 * * * * * * * S127

8 * * * * * * * * 5255
H;(VR(Q5:3);:Z) =Zfori=4, =7 fori =17, P [ k
Hi(VR(Qg:3):Z) = Z" for i = 4, = 750 for i =7, Oymure
H;(VR(Q7:3):Z) = 2Z™ fori =4, >~ 7% for i =7,

Hi(VR(Qs:3): 2) = (L) fori=4, (L) fori=7, -lmon Loy
Hi(VR(Qo:3):3) = ()" fori=4, =(5)""fori=7 Rigse +
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Homotopy types of VR(Rq;r)

n= 2 3 4 5 6 7 8 9

1 * 51 \/5 Sl Vl7 Sl V49 Sl V129 Sl V321 Sl v769 Sl V1793 Sl

2 * * S3 VQ 53 V49 53 V209 S_'; V769 S3 V2561 53 V7937 S3

3 * * * 5'7 51 Y sz; Vu 5" Y \/6059 szq . vzvos; V“‘Sq ,V“hy VNqu v\/"ms;

4 * * * * §15

5 * * * * * §31

6 * * * * * " 563

7 * * * * * * * 8127

8 * * * * * * % * 5255
H;(VR(Q5:3);Z) =~ Z for i = 4, =~ 719 for i =7, P [ k
Hi(VR(Qg:3);Z) =Z" fori=4, > 750 for i = 7, Olymare
H;(VR(Q7:3):Z) = 2Z™ fori =4, >~ 7% for i =7,

H;(VR(Qs:3): %) X (%)351 fori=4, = (%)“20 fori =17, Simon Z_L.Nj

Hi(VR(Qo:3): 57) = (35)" ™ fori=4, =(32)""fori=7, Kipser ++
n
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Homotopy types of VR(Rq;r)

n=1 2 3 4 5 6 7 8 9

1 * 51 \/5 Sl Vl7 Sl V49 Sl V129 Sl V321 Sl v769 Sl V1793 Sl

2 * * S3 VQ 53 V49 53 V209 S_'; V769 S3 V2561 53 V7937 S3

3 * * * 5'7 51 Y sz; Vu 5" Y \/6059 szq . vzvos; V“‘Sq ,V“hy VNqu v\/"ms;

4 * * * * §15

5 * * * * * §31

6 * * * * * " 563

7 * * * * * * * S127

8 * * * * * * % * 5255
H;(VR(Q5:3);Z) =~ Z for i = 4, =~ 719 for i =7, P [ k
Hi(VR(Qg:3);Z) =Z" fori=4, > 750 for i = 7, Olymare
H;(VR(Q7:3):Z) = 2Z™ fori =4, >~ 7% for i =7,

H;(VR(Qs:3): %) X (%)351 fori=4, = (%)“20 fori =17, Simon Z_L.Nj

Hi(VR(Qo:3): 57) = (35)"" ™ fori=4, =(32)""fori=7, Kipser ++
n
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Homotopy +types of VR(@n 5 1)
n= 2 3 4 5} 6 7 8 9
1 * Sl V5 Sl Vl7 Sl V49 SI v129 Sl V321 SI V769 Sl Vl7.‘)3 Sl
2 * * 53 V9 53 vr19 53 V209 S3 V769 S:; V2561 S3 V7937 S3
3 * * * 57 SR s? Vusq . \/(,os; V?«S-q 5 vms; 3'5‘5-4 vV"z"S; \/WS" v\/'"'“S;
4 * * * * §15
5 * * % * * 531
6 * * * * * * 563
7 * * * * * * * S127
8 * * * * * 5255
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M(A'\V\ T heorem \/R(@n y 2) = \/Ch 53

Tdea 1+ AL verlices one ab a Lime
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M(A'\V\ T heorem \/R(@n y 2) = \/Ch 53

Tdea 1+ AL verlices one ab a Lime
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M(A'\V\ T heorem \/R(@n y 2) = \/Ch 53

Tdea 1+ AL verlices one ab a Lime
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001

011

100/4

000

Tdea 20 Skudy haks  show laks = \/* ST
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M(A'\V\ T heorem \/R(@n y 2) = \/Ch 53

Tdea 1+ AL verlices one ab a Lime
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M(A'\V\ T heorem \/R(@n y 2) = \/Ch 53

Tdea 1+ AL verkices one ab a ‘lé'umé
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M(A'\V\ T heorem \/R(@n y 2) = \/Ch 53

Tdea 1+ AL verkices one ab a ‘lé'umé
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Homotopy +types of VR(@n 5 1)
n=1 2 3 4 5} 6 7 8 9
r=0 50 V3 S0 V7 S0 V15 S0 V31 S0 V63 50 V127 50 V255 S0 V511 S0
1 * Sl \/5 Sl Vl"i Sl v4.0 Sl V129 Sl V321 SI V769 Sl V1793 Sl
2 * * S3 V9 53 vr19 53 V209 53 V769 S:; V2561 Sg V7937 S{;
3 * * % ST Sheyes? Vusq ) \/6059 szq ., vms9 3’5‘54 vv"us; \/IWS" v\/""“S;
4 * ® % ® S8
5) * * % * * 531
6 * * * * * * 563
7 * * * * * * * S127
8 * * * * * % 5255
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