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Pebbling formulas with

substitution neq(not all equal)
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Pebbling formulas, Gilbert-Tarjan graphs, substitution neq 3, shuffle, no preprocessing

< < /./th

Time (s)

: ASAP random noremove
EASAP random remoéve
:ASAP mixed noreméve
..i............% 9 ASAP mixed remove |
:ASAP VSIDS noremove
-ASAP VSIDS remove
:Luby random norempve

Luby random remove

— éLuby mixed remove :
¥—v :Luby VSIDS noremove

: : ‘ = :Luby VSIDS remove
10-3 " PR | N PR | N P | N P | . . ol

10° 10! 102 103 10* 10°
Number of variables




Pebbling formulas, Gilbert-Tarjan graphs, substitution neq 3, no shuffle, preprocessing

10° |

10% |

10" |

Time (s)

107 |

107 |

' ASAP random norerhove
EASAP random remoéve
:ASAP mixed noreméve
o ..i............% 9 ASAP mixed remove |
:ASAP VSIDS noremove
-ASAP VSIDS remove
:Luby random norempve
éLuby random remov:e
— éLuby mixed remove :
¥—v :Luby VSIDS noremove
= :Luby VSIDS remove

103

10! 102 103 10* 10°
Number of variables



Time (s)

103

Pebbling formulas, Gilbert-Tarjan graphs, substitution neq 3, shuffle, preprocessing

' ASAP random norerhove
EASAP random remoéve
:ASAP mixed noreméve
N ... % 0 ASAP mixed remove
:ASAP VSIDS noremove
-ASAP VSIDS remove
:Luby random norempve
éLuby random remov:e
— éLuby mixed remove :
¥—v :Luby VSIDS noremove
= :Luby VSIDS remove

10! 102 103 10* 10°
Number of variables



Time (s)

: , : ‘ Luby VSIDS remove
-3 . PR | N T | N T | N T | N N |
10
10° 10! 102 103 10* 10°

Pebbling formulas, pyramid graphs, substitution neq 3, no shuffle, no preprocessing

! ! ! ! !
. . . . .
f &
o ]
. .0
N 9
S
.0
O
""" 0 e
! ]
[]
1]

' ASAP random norerhove
EASAP random remoéve
:ASAP mixed noreméve
... % 0 ASAP mixed remove |
:ASAP VSIDS noremove
-ASAP VSIDS remove
:Luby random norempve
ELuby random remov:e
éLuby mixed remove :
:Luby VSIDS noremove

Number of variables



Time (s)

Pebbling for

mulas, pyramid graphs, substitut

ion neq 3, shuffle, no preprocessing

: ASAP random noremove
EASAP random remoéve
:ASAP mixed noreméve

- ASAP mixed remove

:ASAP VSIDS noremove
-ASAP VSIDS remove
:Luby random norempve
ELuby random remov:e

éLuby mixed remove :
:Luby VSIDS noremove
= :Luby VSIDS remove

103

10!

102 103

Number of variables

10*

10°



Time (s)

Pebbling for

mulas, pyramid graphs, substitut

ion neq 3, no shuffle, preprocessing

: ASAP random noremove
EASAP random remoéve
:ASAP mixed noreméve

- ASAP mixed remove

:ASAP VSIDS noremove
-ASAP VSIDS remove
:Luby random norempve
ELuby random remov:e

éLuby mixed remove :
:Luby VSIDS noremove

= :Luby VSIDS remove
R Ll

103

103

Number of variables

10* 10°



Time (s)
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Pebbling formulas, width 2 chain graphs, substitution neq 3, no shuffle, no preprocessing
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Pebbling formulas, width 2 chain graphs, substitution neq 3, shuffle, no preprocessing
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Pebbling formulas, width 2 chain graphs, substitution neq 3, no shuffle, preprocessing
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Pebbling formulas, width 2 chain graphs, substitution neq 3, shuffle, preprocessing
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Pebbling formulas, width 5 chain graphs, substitution neq 3, no shuffle, no preprocessing

10° | i i SO .5 R S

Time (s)

: ASAP random noremove
EASAP random remoéve
:ASAP mixed noreméve
107 | : S ¢ ¢ ASAP mixed remové
- : . : -ASAP VSIDS noremove
-ASAP VSIDS remove
:Luby random norempve

Luby random remove

10 F Lubymlxednoremove_

: Luby mixed remove : 1

¥—v :Luby VSIDS noremove

: : : = :Luby VSIDS remove

10 10° 10! 10° 10° 10* 10°
Number of variables




Pebbling formulas, width 5 chain graphs, substitution neq 3, shuffle, no preprocessing
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Pebbling formulas, width 5 chain graphs, substitution neq 3, shuffle, preprocessing
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Cartesian products of
vanilla pebbling formulas



Cartesian, Gilbert-Tarjan graphs, no shuffle, no preprocessing
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Cartesian, Gilbert-Tarjan graphs, shuffle, no preprocessing
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Cartesian, Gilbert-Tarjan graphs, no shuffle, preprocessing
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Cartesian, Gilbert-Tarjan graphs, shuffle, preprocessing
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Cartesian, pyramid graphs, no shuffle, preprocessing
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Cartesian, pyramid graphs, shuffle, preprocessing
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Cartesian, width 2 chain graphs, no

shuffle, no preprocessing
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Cartesian, width 2 chain graphs, shuffle, no preprocessing
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Cartesian, width 2 chain graphs, no shuffle, preprocessing
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Cartesian, width 2 chain graphs, shuffle, preprocessing
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Cartesian, width 5 chain graphs, no shuffle, no preprocessing
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Cartesian, width 5 chain graphs, shuffle, no preprocessing
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Cartesian, width 5 chain graphs, no shuffle, preprocessing
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Cartesian, width 5 chain graphs, shuffle, preprocessing
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Pebbling formulas with
substitution or of arity 2
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Pebbling formulas, Gilbert-Tarjan graphs, substitution or 2, no shuffle, preprocessing
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Pebbling formulas, pyramid graphs, substitution or 2, no shuffle, preprocessing
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Pebbling formulas, pyramid graphs, substitution or 2, shuffle, preprocessing
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Pebbling formulas, width 5 chain graphs, substitution or 2, shuffle, no preprocessing
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Pebbling formulas, width 5 chain graphs, substitution or 2, no shuffle, preprocessing
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Pebbling formulas, width 5 chain graphs, substitution or 2, shuffle, preprocessing
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Pebbling formulas with
substitution xor of arity 2



Pebbling formulas, Gilbert-Tarjan graphs, substitution xor 2, no shuffle, no preprocessing
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Pebbling formulas, Gilbert-Tarjan graphs, substitution xor 2, shuffle, no preprocessing
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Pebbling formulas, Gilbert-Tarjan graphs, substitution xor 2, no shuffle, preprocessing
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Pebbling formulas, pyramid graphs, substitution xor 2, no shuffle, no preprocessing
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Pebbling formulas, pyramid graphs, substitution xor 2, shuffle, no preprocessing

! o1 ! !
10® SR """""""""""""""""""""""""""""""""""""""""""" E
10 G R AR 5" 47 AR A R E
. : «
10 S """""""""""""""""""""""""""""""""""""""""""""" E
. «
= 5
® :
é 100 oo S A E
: o—e ASAP random noremove ]
—x EASAP random remoéve
&< ASAP mixed noreméve
100 b L A 7% (ASAP mixed remove |
- : o—a - ASAP VSIDS noremove
a—a :ASAP VSIDS remove
<< :Luby random noremove
ELuby random remove
10° ¢ e g g #4" ! Luby mixeéd noremove
: +—+ Luby mixed remove
¥—v :Luby VSIDS noremove
: = :Luby VSIDS remove
-3 ol N ] ] - L
10 10° 10 10 10° 10* 10°

Number of variables



Pebbling formulas, pyramid graphs, substitution xor 2, no shuffle, preprocessing
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Pebbling formulas, pyramid graphs, substitution xor 2, shuffle, preprocessing
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Pebbling formulas, width 2 chain graphs, substitution xor 2, no shuffle, no preprocessing
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Pebbling formulas, width 2 chain graphs, substitution xor 2, shuffle, no preprocessing
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Pebbling formulas, width 2 chain graphs, substitution xor 2, no shuffle, preprocessing
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Pebbling formulas, width 2 chain graphs, substitution xor 2, shuffle, preprocessing
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Pebbling formulas, width 5 chain graphs, substitution xor 2, no shuffle, no preprocessing
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Pebbling formulas, width 5 chain graphs, substitution xor 2, shuffle, no preprocessing
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Pebbling formulas, width 5 chain graphs, substitution xor 2, no shuffle, preprocessing
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Pebbling formulas, width 5 chain graphs, substitution xor 2, shuffle, preprocessing
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Relativized pigeonhole principle
formulas (RPHP)
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RPHP, 2 pigeons, no shuffle, preprocessing
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RPHP, 2 pigeons, shuffle, preprocessing
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RPHP, 4 pigeons, no shuffle, no preprocessing
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RPHP, 4 pigeons, shuffle, preprocessing
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Pebbling formulas, pyramid graphs, substitution neq 3, no shuffle, no preprocessing

Y USSR, S S S -

1500 O R T AT FT P -

<

s
ASAP random noremove

Time (s)

Il

1000 - = ASA—;P- random remove - - -
‘ ASAP mixed noremove
ASAP mixed remove

ASAP VSIDS noremove

ASAP VSIDS remove

Al>|:|<>0<>
A > O <o O

Lubj random noremove
L] 1| Y RS J UR EEEEEEE SR R S R R AR -

. . . Luby random remove
e Luby mixed noremove
+— Luby mixed remove
¥—v Luby VSIDS noremove

- " o " bt EL“bIﬂ VSIDS Femove

0 5000 10000 15000 20000 25000
Number of variables




Pebbling formulas, pyramid graphs, substitution neq 3, shuffle, no preprocessing
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Pebbling formulas, width 2 chain graphs, substitution neq 3, no shuffle, preprocessing
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25(}?}ebbling formulas, width 5 chain graphs, substitution neq 3, no shuffle, no preprocessing

2000

1500

Time (s)

1000

500

. Luby mixe{l noremove

. Luby mixed remove

- Luby VSIDS: noremove

E g 9 0 09 o0 0 <>”<>‘*<>E BuBy VSIBS Femove
s 0 4 0 000 00 .
1500 2000 2500

Number of variables

"

500 1000 3000 3500 4000
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Pebbling formulas, Gilbert-Tarjan graphs, substitution or 2, shuffle, preprocessing
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Pebbling formulas, pyramid graphs, substitution or 2, no shuffle, no preprocessing
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Pebbling formulas, pyramid graphs, substitution or 2, no shuffle, preprocessing
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Pebbling formulas, pyramid graphs, substitution or 2, shuffle, preprocessing

2500 T T ! ! !
20001 e, e, s s e, s -
t500 - e e e e e e ]
=
@
E
= : :
: : : : e—e ASAP random noremove
1000 -------------- ARRRREEE RS EARRELEREERRRRES P B %~ - ASAP-random remove - - -

¢—¢ ASAP mixed noremove
¢ ¢ ASAP mixed remove
o8 ASAP VSIDS noremove
a—a ASAP VSIDS remove
<< Luby random noremove
500 e e e o B et 1
. . . . : Luby random remove
*—* Luby mixe(ii noremove
+— Luby mixed remove
¥—v Luby VSIDS noremove
= Luby VSIDS remove

PPN PV PV PO VP VP R PR i Py Y PO Y Y Y P

0 20000 40000 60000 80000 100000 120000 140000
Number of variables




Time (s)
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Pebbling formulas, width 2 chain graphs, substitution or 2, shuffle, no preprocessing

Y USSR, S S S -

OO 00 0 09

: : : ¢ :
1500 ------rrrrmegee s R PR s Fooo o ]
: : : 0 0 :
=
o
£
= :
e—o ASAP random noremove
1000 |- R EEEEEEEEEE *— - ASAP- random remove - - -
E<> ¢—¢ ASAP mixed noremove
. ¢ ¢ ASAP mixed remove
o—a8 ASAP VSIDS noremove
a—a  ASAP VSIDS remove
<< Luby random noremove
500 - . S REREES G T G ]
: : : Mm\remove

Luby 2 'xed noremove
uby m.lxed remove
Luby VSIDPS, noremove
Luby{VSIDS rémove

0 5000 10000 15000 20000 25000
Number of variables




0 Pebbling formulas, width 2 chain graphs, substitution or 2, no shuffle, preprocessing
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Pebbling formulas, width 2 chain graphs, substitution or 2, shuffle, preprocessing
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500Pebbling formulas, width 5 chain graphs, substitution or 2, no shuffle, no preprocessing
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0 Pebbling formulas, width 5 chain graphs, substitution or 2, shuffle, no preprocessing
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0 Pebbling formulas, width 5 chain graphs, substitution or 2, no shuffle, preprocessing
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Pebbling formulas, width 5 chain graphs, substitution or 2, shuffle, preprocessing
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Pebbling formulas, pyramid graphs, substitution xor 2, no shuffle, no preprocessing
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0(]Pebbling formulas, width 2 chain graphs, substitution xor 2, no shuffle, preprocessing
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Pebbling formulas, width 2 chain graphs, substitution xor 2, shuffle, preprocessing
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25[}())ebbling formulas, width 5 chain graphs, substitution xor 2, no shuffle, no preprocessing
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0(]Pebbling formulas, width 5 chain graphs, substitution xor 2, no shuffle, preprocessing
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Pebbling formulas, width 5 chain graphs, substitution xor 2, shuffle, preprocessing
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RPHP, 4 pigeons, no shuffle, no preprocessing
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Tseitin grids, width: 2, shuffle, preprocessing
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Tseitin grids, width: 5, shuffle, no preprocessing
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loglog scale



Pebbling formulas with

substitution neq(not all equal)
of arity 3



Memory (MB)

1(l;ebbling formulas, Gilbert-Tarjan graphs, substitution neq 3, no shuffle, no preprocessing
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Memory (MB)

(Pebbling formulas, Gilbert: Tarjan graphs, substitution neq 3, shuffle; o preprocessing
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Pebbiin formulas, Gilbert- Tarjan graphs, subst
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Pebbling formulas, Gilbert-Tarjan graphs, substitution neq 3, shuffle, preprocessing

o—e ASAP randoim noremove
- —*  ASAP random remove

A > O o O

¢ ASAP mixed noremove

¢ ASAP mixed remove

o ASAP VSIDS noremove

4 ASAP VSIDS remove

< Luby random noremove
Luby randonél remove

10° L
[ *—* Luby mixed noremove

10% |

10! |

[ — Luby mixed remove
L v~ Luby VSIDS: noremove
[ ~— Luby VSIDSE remove

— — — — — — — — — —

T
|

<t <

- — —
——— )
S ey S S ——’
_——
_——
o

—_— -

10° 10!

Number of variables



Memory (MB)

. Pebbligg form

ulas, pyramid graphs, substitution neq 3, no shuffle, no preprocessing

o—e ASAP randoim noremove e o ¥ -
% ASAP random remove ::‘ i !
&—¢  ASAP mixed noremove ull I :
¢ ¢ ASAP mixed remove Illl I I
o—a ASAP VSIDS noremove III l :
s—4  ASAP VSIDS remove N : |
<< Luby randon:n noremove |II I |
108 b Luby random remove . SRR L T O
[ *—* Luby mixed noremove i
[ +— Luby mixed remove I
L v~ Luby VSIDS: noremove '
[ ~—— Luby VSIDSE remove :
10? A A R MMM
L : <
4
101 R Ry e R PP PP
ol Y AW A NN
10° 10 10

Number of variables




Memory (MB)
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Pebbling formulas, pyramid graphs, substitut
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Pebbling formulas, pyramid graphs, substitution neq 3, no shuffle, preprocessing
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Pebbling formulas, pyramid graphs, substitution neq 3, shuffle, preprocessing
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Memory (MB)

10lzi)ebbling formulas, width 2 chain graphs, substitution neq 3, no shuffle, no preprocessing
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, Pebbling formulas, width 2 chain graphs, substitution neq 3, shuffle, no preprocessing
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Memory (MB)

10lzi)ebbling formulas, width 5 chain graphs, substitution neq 3, no shuffle, no preprocessing
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Cartesian products of
vanilla pebbling formulas
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Cartesian, Gilbert-Tarjan graphs, no shuffle, no preprocessing
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Memory (MB)

Cartesian, Gilbert-Tarjan graphs, no shuffle, preprocessing
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Cartesian, pyramid graphs, no shuffle, no preprocessing

104 T T T ] T T T T
L o—o ASAP randoim noremove '1“5  rnd : :
»—x  ASAP random remove . :
&—¢  ASAP mixed noremove
¢ ¢ ASAP mixed remove
o—a ASAP VSIDS noremove
a—a  ASAP VSIDS remove
<< Luby random noremove
108 | Luby random remove SR |
[ *—* Luby mixed noremove
[ +— Luby mixed remove
L v~ Luby VSIDS: noremove
~—  Luby VSIDSE remove
107 foo e Fg i
101 L L
ek .- e a N N
10° 10! 10° 10° 10* 10°

Number of variables



Memory (MB)

Cartesian, pyramid graphs, shuffle, no preprocessing
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Cartesian, pyramid graphs, shuffle, preprocessing
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Cartesian, width 2 chain graphs, no shuffle, preprocessing
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" Cartesian, width 5 chain graphs, no

shuffle, no preprocessing
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Pebbling formulas with
substitution or of arity 2
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Pebbling formulas, width 5 chain graphs, substitution xor 2, no shuffle, no preprocessing
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Pebbling formulas, width 5 chain graphs, substitution xor 2, shuffle, no preprocessing
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RPHP, 3 pigeons, shuffle, no preprocessing
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RPHP, 4 pigeons, shuffle, preprocessing
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RPHP, 5 plgeons, shufﬂe, no preprocessmg
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RPHP, 5 pigeons, no shuffle, preprocessing
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RPHP, 5 pigeons, shuffle, preprocessing
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Tseitin grids



Tseitin grids, width: 2, no shuffle, no preprocessing
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Tseitin grids, width: 2, shuffle, no preprocessing
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Tseitin grids, width: 3, no shuffle, no preprocessing
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Tseitin grids, width: 3, no shuffle, preprocessing
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Tseitin grlds, width: 3 shuffle, preprocessmg
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Tseitin grids, width: 4, no shuffle, no preprocessing
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Tseitin grids, width: 4, shuffle, no preprocessing
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Tseitin grids, width: 4, no shuffle, preprocessing
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Tseitin grlds, width: 4 shufﬂe, preprocessmg
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Memory (MB)

Tseitin grids, width: 5, shuffle, no preprocessing
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