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ZBLL: short for the Zborowski-Bruchem Last Layer. This is the final step of a
solution method created by Zbiginiew Zborowski and Ron von Bruchem which
solves the last layer of a cube in one step once the edges are oriented. There are 501
ZBLL cases — 12 edge permutations for each of the 40 COLL cases and 21 PLL

cascs.

As the title would suggest, this document contains solutions for every ZBLL case. Very few
of these algorithms are optimal length, as they were made under the assumption that the reader
wants to learn ZBLL for speedsolving. When I started looking for ZBLL algorithms, I found very
few sources available for use. Jason Baum's site has all of T and some of U online, Chris Hardwick
has a link for all of T and some of U. On the speedsolving.com wiki, the entire H set is online but
with a different recognition system than what I use (I still took a couple of algorithms from there,
though). I also found one set of L somewhere (I think it was on Dan Harris' old site). In the end, I
decided that if [ was going to learn these algorithms, I would have to generate them all myself.
Using Herbert Kociemba's wonderful program Cube Explorer and Josef Jelink's awesome command
line solver ACube, I generated every algorithm myself. I would also like to give a shout-out to Josef
Jelink's awesome php script ICube, which generates good looking images with very little effort.
Lars Vandenbergh also has a great php script in ImageCube, which you can run directly from his
site. These programs are all free and I highly recommend you check them out.

Because I made these algorithms for speedsolving, there is an abundance of <R,U>, <L,U>,
<R,U,L>, <L,U,F>, and <R,U,F> generator cases. Many cases have more than one algorithm listed.
I did this when I had two algorithms that seemed to be equally or at least comparably fast. I list the
one that I prefer first, but you always have the option of using another one, if you so please.

Now, as for the document itself, I have divided it in the way I felt was most logical. Every
page contains one COLL case. The pages are ordered by orientation as indicated in the table below.
I just went down the first column, then hopped over to the next orientation, and repeated the
process.
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This table shows every COLL (Corners and Orientation of the Last Layer) case. You must be
able to recognize the COLL case before you can recognize the ZBLL case (it's a 2-step recognition
system). I'll let Jason Baum explain the code used to define COLL recognition, as it was his
explanation that finally got me to understand COLL.:

COLL is broken up into 7 orientations. Once you determine what orientation you have, you
have to recognize the corner permutation. There are a few ways you can do this. You can
simply look at the corners and determine what needs to go where. This is fine, but it takes
too long in my opinion. I use the "code" recognition method. It looks hard, but it is actually
rather easy. It is a bit hard to explain though. Basically, with every orientation there are four
stickers you are going to look at, and you are going to determine the relationship those four
stickers have with each other. For example, say you had the U orientation. In this case, you
look at the ULB, URB, FUL, and FUR stickers. The code might look something like this
(side note: I avoided writing down letters and just gave you guys images to use instead):

LR

FF
All this means is the ULB and URB stickers are opposite colors, and the FUL and FUR
stickers are the same colors. The letters don't literally mean "left", "right", and "front". It is
Jjust a way to denote if the stickers are opposite colors or the same color. Note that the code
could also look like this:

FB

RR
That means the exact same thing as the grid above it. Again, the letters are just there as a
way to denote if the stickers are opposite or the same. Hopefully that clears up some of the
confusion. If it still doesn't make sense, try setting up some of the cases and comparing the
code to what the stickers are. Hopefully it will start to click.

Knowing which stickers to look at is a different issue, but for my table, every sticker used is
either on the F or U face. | have L set up a bit weird and Sune and Anti-Sune have F-sticker priority,
but it's really not that hard. You should know COLL before attempting full ZBLL. When you learn
it you will get your own recognition system, and you probably won't use my convoluted system.

As for the actual ZBLL cases, I ordered them by CC, CA, CO, AA, AC, AO, OO, OC, AC,
0x0, Cx0, OxC. This helped to keep the document organized and neat. This recognition system is
called the Harris/Baum system, which compares the FU and RU edge stickers to the FUR and RUF
corner stickers, respectively. Jason Baum, again, has a great way of explaining this on his website
(I've modified this description slightly to account for our differences in the lettering system):

There are three parts to recognizing ZBLL cases. First, you see what orientation case you
have. Then, you see what COLL case you have within that orientation. Finally, you see what
edge permutation you have within that COLL case. The first two steps should be fairly
straight forward, as long as your COLL is solid. However, recognizing the edges can be
tricky. Dan Harris came up with a pretty good way of recognizing this, and it is what I will
be using here. I've adapted some of the different cases to better suit me, but the core idea is
all his. Basically, there are four stickers you look at: FU, FUR, RUF, and RU. You are going
to determine the relationship between these stickers. Depending on the case you have, you
will either look at the relationship between FU and FUR-RUF and RU, or FU and RUF-
FUR and RU. The first relationship is more common. For example, FU and FUR could be
the same color, while RUF and RU could be opposite colors. This case is denoted as CO
(Correct/Opposite). The second relationship is less common and can be tricky to recognize
at first, but it gets easier with practice. These cases are denoted by an 'x', because the
stickers you are recognizing cross with each other. For example, if the case is OxO, that
means that FU and RUF are opposite, and FUR and RU are also opposite. CxO and OxC
are pretty tough to recognize, but this is the best way that I've found for me to deal with
them. Fortunately, the rest of the sticker relationships are very easy to recognize. There are
12 ways the stickers can possibly be.

Now, this recognition system doesn't work for the H and Pi orientations, so I did some
tinkering and found what worked best for me. I compare the two stickers adjacent to each other
(whichever two that may be) and the other edge sticker to the sticker on top of the UFR corner.



Though it takes a little more work than, say, T orientation recognition, it takes less work than trying
to determine what the oriented corner would look like and comparing the edges to that. I use to have
Anti-Sune set up like this, but I decided that it was much easier to just mirror Sune than to try and
work out my system. If you take a look at the cases you will quickly see what I mean.

Enough rambling. You're probably waiting for the algorithms. Well, the next 40 pages are
just algorithms. I made them 2-generator when possible and 3-generator as often as I could. Just a
few words before you go on:

1. Itis not quite guaranteed that every algorithm matches the case. I may have missed something. If
you find a problem, let me know please. My email is both below and at the end of the document. I
would like to give a shout out to Cride5 of the speedsolving.com forums here. He pretty much went
through the whole document verifying algorithms, then posted them on the Wiki page (link below)
way back when this first came out. Since then much has changed, so mistakes could be anywhere
(though most likely in Pi, L, or Anti-Sune).

2. 1have omitted the PLL orientation for this document (all corners oriented). Why? Because everyone
knows PLL. There are hundreds of websites out there with algorithms for PLLs. There are many,
many usable algorithms for every case. And, to be quite honest, PLL should be the first subset of
ZBLL you learn. You should have PLL ingrained in your memory before you even attempt ZBLL.

3. I cannot thank Herbert Kociemba and Josef Jelink enough for the fantastic materials they have
brought the cubing community. Their cube solvers are brilliant pieces of work. Also, Macintosh
users out there: you can run the real Cube Explorer (instead of the strange Mac version) on your
machine by having X11 and downloading Wine or DarWine or Wine Bottler (or using Boot Camp?).
Just choose to open the .exe file with one of the two. It's pretty awesome.

4. Your printer may appreciate it if you only print pages 5 through 44 (this is currently page 4). That
way you'll get only the algorithm pages. This typing at the beginning is really rather unnecessary.
Especially that last sentence. Also, I recommend printing in color. It is actually not the end of the
world if you don't print in color, as you can typically make out what is happening. But it looks so
much better in color. Also, page 45 is very meaningless, but necessary because the table force a line
after themselves. Better like this than blank, right?

5. This took a long time to make. I'll estimate 150 hours of work (and counting) was put into this,
mostly over school breaks when I could have done something else. Please respect that. Do not claim
this work to be your own. Give credit where credit is due and I will be happy. Actually, it makes me
happy just googling this and seeing people spreading it around. Good work!

6. Finally, and most importantly: Enjoy it. Edit it. Expand it. Got an algorithm you just love? A great
idea for the next version? Something I did wrong? Send it to me. I may actually read it. My email is

nomiswanson(@gmail.com. My ego needs a boost every once in a while.

What's new in this version? Well, I gave the entire document a comb-over. I went through every
algorithm again and decided which ones I liked. Many of the algorithms are now shorter. I have
even acknowledged that sometimes it is faster to do COLL+EPLL (just a few times) than one-look
ZBLL. I tried to note that with brackets around the PLL you need to use. Otherwise, everything
should be better.

A Few Links

Good source of links and information: http://www.speedsolving.com/wiki/index.php/ZBLL
Herbert Kociemba's website (Cube Explorer): http://kociemba.org/
Josef Jelink's cubing site (ACube and ICube): http://rubikscube.info/
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< 0O/C LULULULULU2L
U2RURURUR URU2R
- O/A URU2RURURUR UR
UL'U2LUL'ULUL'UL
ﬁ 0Ox0 RURURU2RURU2RUR' UR
—y CxO RURURURURU2R
U2LUL'ULU L' ULU2L
ﬁ OxC URU2R'URUR URU'R




L'ULULU2L2U02R'UL'URULU'L

< C/C LULFLFU2LULU X ul'u
FLULU2L2UL U2LUL2U'F
< o C/A RUR2FRFU2RUR' Ux'u'Ru
FRURU2R2URU2R U'R2UF'
ﬁ C/O xURURUIU2I'UR URU
— A/A RUR2BRBU2R URU xuR'u
or CxC BRURU2R2UR U2RUR2U'B
< o A/C LUL2BLB' U2LUL'Uxu'Lu
BLULU2L2U'LU2L' U' L2 UB'
ﬁ A/O LU2RULULU2RUR UL U2R
ﬁ 0/0 LU2RULULU2RURULU2R
ﬁ 0O/C UFRURURURURURUF
ﬁ O/A RU2LURURU2LUL'UR U2L
ﬁ OxO RU2LURURU2LULURU2L
= CxO RUR2BUYR2FR2UR'FL' U2L
RURURU2R2U2LURULUR UR
ﬁ OxC L'UL2BUYL2FL2ULFRU2R'




ﬁ C/C L2D'1U2I'DL'UL2UL2U2L
ﬁ C/A URULUR2URL U2RUR!
W C/O RURURULURUL
~ A/A XURULU2R UL U L2ul2D
or CxC LURUL U2RURUR2UR2U2R
@ A/C L2D'LU2L'DL'UL2UL2 U2 L'
W A/O RURURULUR UL
ﬁ 0/O DR URDRURU2RU2RURU' R2
ﬁ 0/C L2DL'U2LD' LU L2U L2U2L
@ O/A LU2RULULULULURU2L
J 0Ox0 xUR'ULU2RULUL2vL2D
LURULU2R UR U R2UR2U2R
ﬁ CxO LU2RULULULULURU2L
@ OxC URULUR2ULRU2R UR




ﬁ C/C LU2LUYLFUFLULU2L
ﬁ C/A RURURULUL2U2R U'rU2L2 U2
ﬁ C/O URFRFU2xR2UL'ULU2R2
< A/A ULU2L2FUL2UL2U' FU'L'
ﬁ or CxC
@ A/C UL U2MxUR2DR2U' x' U2R
ﬁ A/O URU2R2FU'R2UR2UF UR
@ 0/0 L'ULULURUR2U2LUI'U2R2U2
ﬁ 0/C ULFLFU2x'L2URUR U212
ﬁ O/A RU2R'U'yRFUFRUR U2R
@ OxO URU2M'x'UL2D'L2UX U2 L
ﬁ CxO UFRURURFU2RUR UR2U2R!
@ OxC FRURURU2RURURUF




ﬁ C/C RURURU2R URUR2U2R
ﬁ C/A R'U2R2UR2UR2 U2 R’
@ C/O LULUL2ULULU2L2UL' UL
A/A RUR2U'R2U'R2U2R2U'R URU2 R’
ﬁ or CxC
ﬁ A/C LULUL2ULULU2L2ULUL
@ A/O UL U2LULUL2UL' ULU2L
@ 0/O RUR URU2RUR UR2U2R'
ﬁ 0/C URU2RURUR2URUR U2R
ﬁ O/A LULUL2U2LUL' UL2U'L'UL
ﬁ 0x0O URURURU2RURURUR U2R
ﬁ CxO RU2R2U'R2U'R2U2R
ﬁ OxC LULUL2U2L'ULUL2ULUL




: C/C FR2ZURURUR U2R' UR2F
LFUL2U2L'ULUL2UFL
ﬁ C/A xUDLULU'LU2D'x URU'R'F
ﬁ C/O FURUR2U'R2ZU2RU2RUR'F
A/A XUD'LULULU2DxUR URB
or CxC
A/C B'R2ZUR'URURU2RU'R2B
LBUL2U2LUL' UL2UB'L
ﬁ A/O RFURFUFUR2UFR
ﬁ 0/0O RBUR2BUBUR2U B'R
ﬁ 0/C RUDRURDRUR UR2U2R2 U2 R
ﬁ O/A LFULZUFUFL2UFL
ﬁ 0xO LB'UL2UBUBL2UBL
ﬁ CxO LULURULURURUM
ﬁ 0xC LULURULURUR UM




ﬁ C/C RU2RD'RU'R' DR U R2U2R
ﬁ C/A RULURULULUL
C/O RURURUR2U2LUR2UL' UR'
RULURLU2RULUR2URL
A/A L'U2RULULULULUR U2L
or CxC
ﬁ A/C LULU2RLUIL2UR UL
ﬁ A/O R'U2R DR URD RUR2U2R'
ﬁ 0/O L'ULU2RLUL2URUL
0O/C RURURUR2U2L'UR2U'LU'R
RULURLU2RULUR2UR'L
ﬁ O/A LU2RULULULULURU2L
ﬁ 0x0 RULURULULUL
CxO DR2URURU2RU2R' U RD'RU'R'
xI2DFL U2L'ULU2FL2D'L
ﬁ OxC UL U2L2UL2UL' DR F2RD'L2




ﬁ C/C URU2R2U'RU'RU2FRURUR'F
ﬁ C/A xL2U2L2z1U'L'U2R2U'RULUL' UL
C/O R'F2DR2U'R2D'MxU2L
aka
'U2y'1U2L' U2R'UD L2 u
A/A UxL2U2RURUL2xU2FLFL
or CxC
A/C LUyRURF2LUL2ULFLUL
RU2RURyR URFUR U2R
A/O RB2D'R2UR2DM'x' U2 L'
aka
1U2yI'U2LU2RU'DL2 D'
ﬁ 0/0O RUyRURURU2RURUR'F
0O/C L'UyRURB2LUL2ULB'L'UL
RU2RUR'YyRURFURU2R'
ﬁ O/A ULUFUL2UL2UFL2U2L
ﬁ Ox0O UxR2U2L'ULUR2xU2FR FR
ﬁ CxO URUFURURUFR2U2R
ﬁ OxC xXL2U2L2z'ULU2R2URU'L'U'LU' L




ﬁ C/C RUFRULU2L U F2LUM
ﬁ C/A UR' U'RUB2R'U2RU2RB2R'
ﬁ C/O RUR'DR2U'R2U'R2U2R2D'R U2 R
A/A R U2RUR'URU2LUR' UM
ﬁ or CxC
ﬁ A/C URU2RURUR2ULURUL
ﬁ A/O FULULFULULULU2L
ﬁ 0/0 UL'URULUR2U'RU R U2R
ﬁ O/C rURURULDL2UL2D'
ﬁ O/A UR'U'RU R2B2R U2 R U2 R2B2R2
ﬁ Ox0O R F2RU2RU2R'F2U' RU'R'
ﬁ CxO RB'RUR2UBUR UR' U F UF
ﬁ OxC RUR2UB'RBRURUR2FUFR

URURURB2U2R'UR2U'RU2B2R




ﬁ C/C RFRUR2UFURURUBUB
ﬁ C/A RUB2ULU2LUB2L' UM
ﬁ C/O URUR UR2F2R'U2R'U2R2F2R2
A/A R'URD R2UR2UR2U2R2DR' U2 R
or CxC
ﬁ A/C RB2R'U2R'U2RB2UR'UR
ﬁ A/O RU2RURURU2L'URU M
0/O R'UR2UBRBRURUR2FUFR'
UR URURF2U2RU'R2UR'U2F2R'
ﬁ 0/C URURUF2RU2R' U2R'F2R
ﬁ O/A ULURULUR2URURU2R
ﬁ 0Ox0 frURURULDI2UIL2D
ﬁ CxO URU2RURUR2U'LUR' UL
ﬁ OxC BUL'ULBULULULU2L




ﬁ C/C RURZUR'URU2RU2RUR' UR2
ﬁ C/A RU2R2URUR'URUR2U'R
< C/O URUR URU2R
ULuULuULU2L
< | A/A RURURU2RURURURUR
or CxC R2UR'U'R2URUR2UR' UR
ﬁ A/C R'U2ZRUR'UR
ﬁ A/O R2U'R2U'RU2RU'R' U'RUR2
< | 0/O UL'ULULUL2UL2U2L
R'UR2UR' UR2U'R2UR U'R
ﬁ 0/C URUR2U'R2U'R2U2R2 U2 R'
< | O/A URURURURURU2RUR UR
R2UR U'R'U'RU2R U'R2U'R2
| 0oxO LULULU2LULU2LULUL
R'UZR2URURU'R U'R2UR
ﬁ CxO R2ZURUR'U'RU2RU'R2 U'R2
ﬁ 0xC RURURU2RURURURUR




ﬁ C/C FRU2RFRFU2FR
ﬁ C/A RUR URURDR URD'R2
ﬁ C/O UL U2L'F2D'RB2R'DF2 L2
- A/A R2UR'UDR UR2D'RDR2D'RU2R'
ﬁ or CxC FURURFURURURU2FRF
ﬁ A/C UF2L2uR F2Ru L2F U2 F
ﬁ AJO LF2LULUL' U2LUL2F2L
ﬁ 0/0 FRURUFRUFUFR
ﬁ 0/C FLULUxL2DL2ULD'L
ﬁ O/A LULBULULUBU2L U2L
ﬁ 0x0O L2FL2U'L2uLUD' LU L2 B2
ﬁ CxO RURFRFU2FRFU2R UR
ﬁ OxC UL U2L2F2UL2UL2U F2U' L'




ﬁ C/C URUFRURURFR2UR2U2R'

ﬁ C/A URURULURULU2R
ﬁ C/O L'U2LUL'FULULU2FUL

< A/A FLULUFUIULULU2T

or CxC

ﬁ A/C ULU2RULURULUL
< A/O RD'F2R2ZURUR' U2R2F2DR!
RUR2U2D'RURUDR2UR

ﬁ 0/0 RUFULULULULUFR
ﬁ 0/C RUFU2RURUFR URU2R
ﬁ O/A FLULULULFLFLUF
ﬁ OxO LU21I2x U2LU21'U2RULU' L
ﬁ CxO RULURURULURULUL
ﬁ OxC RFRURB2R2U R FRUR2B2R'




ﬁ C/C URULURUL
ﬁ C/A RURFR2XUR'D'RrUL'B'
ﬁ C/O FLUI2ULFUL2U'L' UL
< A/A ULUL'DLULUIL2ULUL2D
or CxC
ﬁ A/C R'URURFURU2RUFR
ﬁ A/O URUI2ULULULUMX UL
< 0/0 RU2xX URUR U2L'URU2LU'R2
R U2R2URD'RUR'DR2U'RU'R'
ﬁ 0/C URURUFLU2LUxU2R U'R
ﬁ O/A URURDLU2LDR uR2uR
ﬁ OxO U'L2ul' ul2BD2R2U'F
ﬁ CxO ULU2LFLULULFU2L
ﬁ OxC LU2LULULDIU2I'DL2




ﬁ C/C R2UFRU2RU2FU' R UR'
ﬁ C/A LULU2RU'LUR2ULU'R
ﬁ C/O BURUxURDrULURFR
o AJA UMxx UL URU2LU2L
ﬁ or CxC
ﬁ A/C LU2LUL2D'LULDLU2L
ﬁ A/O RURULUR2ULU2RU2R
ﬁ 0/0 LURUL2uL2ul2U2R' L
ﬁ 0/C UR2D'rU2rDR2UR' UR
ﬁ O/A FUBRDRURDRUXxR2UD
ﬁ OxO UL2D'LU2L'DL2UL' UL
ﬁ CxO RURURURDRURDR U2R
ﬁ OxC LURULU2RULUR UM




ﬁ C/C ULULUFU2LU2L' FUL2
ﬁ C/A LU2LDL'ULD' L2ULU2L
ﬁ C/O URUR UR2uB'R2Bu'R2
< A/A UL U2LU2RUL UM
ﬁ or CxC
ﬁ A/C RURULDL2UL2D'B2L
ﬁ A/O ULULULFLULULFL2
ﬁ 0/0 URURUR2DR U2RD'R2
ﬁ 0/C RBRULUDRUxURUF
ﬁ O/A L'D2RUR' U'RDR2DL U B2
ﬁ OxO RURULFUyYyR2URFRUR
ﬁ CxO RURURBUR2UR2U BU'R'
ﬁ OxC FULULFLU2R UL UR

FU2LUR'UL'U2RF'R'UR




ﬁ C/C LUL2ULULU2L'U2L U LU L2
% C/A LU2I2ULULULUIL2UL
o— C/O UR'U'RU R U2R
ULULULU2L
. A/A L'ULULU2L'ULULULUL
or CxC [2ULUL2U'LUI2U0LUL
ﬁ A/C LU2L'U LU L
ﬁ A/O [2UL2UL U2L'ULUL U L2
- 0/0 URURURUR2UR2U2R
LUL2U'LUL2UIL2U' LUL
ﬁ 0O/C ULUIL2UL2UL2021202L
- O/A ULULULULULU2LULU'L
[2ULULUL U2LUL2UL2
‘ 0xO RURURU2RURU2RUR' UR
LU2L2U L UL ULUL2U' L
ﬁ CxO [2ULULULU2LUL2UL2
ﬁ OxC LULULU2L'ULULULUL




ﬁ C/C FLU2L'FLF U2FL'
ﬁ C/A LULULULDLULDL2
ﬁ C/O URU2RF2Dr U2rDF2L2
- A/A [2ULUDLUL2DL'D'L2DL'U2L
ﬁ or CxC FULULFUL'UL2ULU2FL'F
ﬁ A/C UF2R2u LF2L'uR2F U2F
ﬁ A/O RF2R'UR'U'RU2R U'R2F2 R’
ﬁ 0/0 FLULUFLUFUFL
ﬁ 0/C FRUR U'xR2D'R2U'RDR'
ﬁ O/A RURBURUR U BU2RU2R'
ﬁ Ox0 R2F R2UR2u' R'U'DR' UR2B2
ﬁ CxO LULFLFU2FL'FU2LU' L
ﬁ OxC URU2R2F2U'R2U'R2UF2UR




ﬁ C/C ULUFLULULFL2UI2U02L
ﬁ C/A ULULURULURU2L
ﬁ C/O RU2R'URFUR URU2FU'R'
- A/A FRURUFUrURURU2r
or CxC
ﬁ A/C URU2L'UR'U'LURU'R
- A/O L'DF2I2U'LULU2L2F2D'L
LUL2U2DL'ULUDIL2UL
ﬁ 0/0O LUFURURURURUFL
ﬁ 0O/C L'UFU2LUL'UFLULU2L
ﬁ O/A FRURURURFRFRUF
ﬁ OxO RU2R2x U2R'U2rU2L'UR'UR
ﬁ CxO LURULULURULURUR
ﬁ OxC LFLULB2I2ULFL U L2B2L




ﬁ C/C ULURULUR
ﬁ C/A LULFI2xULDLIURB
ﬁ C/O FRUR2URFUR2URUR
. A/A UDRURDRURUR2UR'UR2
or CxC
ﬁ A/C LULULFULU2L'U'FL'
ﬁ A/O ULUR2URURURUM X UR'
- 0/0O LU2xX UL ULU2RU L U2R UL2
LU2I2ULDLULDIL2UL UL
ﬁ 0O/C ULULUFRU2RUxU2LUL'
ﬁ O/A ULULDRU2R D' Lul2u' L'
ﬁ OxO UR2uURUR2B' D2L2UF
ﬁ CxO URU2RFRURURFU2R
ﬁ OxC RU2RURURDTrU2rD'R2




ﬁ C/C L2UFLU2L'U2FULU'L

ﬁ C/A RURU2LURUL2URUL
ﬁ C/O BULUxULDIURULFL
= A/A UM x'URUL U2R' U2R

ﬁ or CxC

ﬁ A/C RU2R'UR2DR URD'R U2 R
ﬁ A/O LULURUL2URU2L U2L
ﬁ 0/0 RULUR2uR2uR2U2LR

ﬁ 0O/C UL2DI'U2ID'L2U'LU'L

ﬁ O/A FUBLDLULDLUXL2UD
ﬁ OxO UR2DR U2RD'R2URU'R
ﬁ CxO LULULULDLULDLU2L
ﬁ OxC RULURU2L'URULUM




ﬁ C/C URURUFU2R U2RFU R2
ﬁ C/A RU2R'D'RUR'DR2UR' U2R
ﬁ C/O UL ULUL2uBL2B ulL2
- A/A URU2R U2L'URU M
ﬁ or CxC

ﬁ A/C LULURDR2UR2DB2R
ﬁ A/O URURURFRURURFR2
ﬁ 0/0 ULULUL2DLU2L DL2
ﬁ 0O/C LBLURUIDLUxULUF
ﬁ O/A RD2L'ULUL D L2D R UB2
ﬁ OxO LULURFUyYyL2ULFLU'L
ﬁ CxO LULULBUL2UL2UB UL
ﬁ OxC FURURFRU2LURUL

FUZRULURU2L'FLU'L




Congratulations! You just finished ZBLL! More than likely, however, you just scanned
through the pages and ended up here. Well, this is the end. Hope you enjoyed the algorithms!
Questions? Comments? Algorithm suggestions? Feel free to contact me about any problems or

suggestions for the document. My email is nomiswanson@gmail.com and I read and respond to my
mail very regularly.



