







       

























"We wanted to get in as much science as possible where it didn't clog up the gears of the story... Our hope is that, 
although such material will fly by most people unnoticed, it might make die-hard fans of the people who do 
appreciate it."

                                                                                                                                                              Dave X. Cohen













Episode Up Next: Prisoner of Benda... 
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Let's try to fix Professor Amy using Bender

bodies I 2 2C

minds 2 l x starting configuration

K l 2 profbender swap i x

x I 1 amy bender swap 2x

can'tswapthesesince
we alreadyused i x

Observe Using Bender we have just two transpositions we can
use i l x 2x
We can't form the oddpermutation 12 as a product
of odd permutations Therefore we can't fix the
mind swap using Bender alone

Howabout if we bring a 4th body into the mic
bodies I 2 K y
mind 2 I k y

ic 12
x I 2 y 2 y iz Ix Zg ly 2KGrey

an e

TT 2x

I 2 y x

F x y
Z x y































































































































Sequenceof switchesthatoccurredduring theepisode

switch I switch 2 Switch3 Switch 4

Switch5 Switch6 Switch7

Resulting permutation prof bender emperor bucket amy hermes leela fryZoidberg






























































































































BubblegumTate SweetClyde

bodies I 2 3 4 5 6 7 8 9 x y

minds 7 I 2 3 4 5 6 9 8 K y a originalconfiguration

8yC9x
7 I 2 3 4 5 G y x 8 9

Fifty 8xK9y
7 I 2 3 4 5 6 80 y x

ta ly Fx

I 2 3 4 5 y 6 7

IT 7 y
k l 2 3 4 5 70 8D 6

6xK5xX4x l3xC2rGa

I 1234567 89 8y 9x 8x 9y ly 7 a 7g GK c 4x 3 c 2x Ix

E


























































swapback step 1,2 Swapbackstep3,4 Swapbackstep 5,6

swap back step 7,8 Swapback step9,10 Swapback step11,12

Swapback step13,14



SweetClyde's InversionTheorem

Basically no matter howpermuted up yourminds
tangYfeeleifsPthfuffurem

are they can be restoredusing at most twoextraplayers

translation

Forany pESn there exist 2 cycles Ei Tz ooo te ESntz
Suchthat

PTitz oooTe E
where

then ianiedadjshiaft
least one of ntl or nt2



keelersMethodfor constructing a product Gesntz which undoes P C Cr
Let C Ca az au and let x y be two extrabodiesNotice that

0 ya Gcak yaw scape x Kai

akaK Gza Xy
satisfies Go Cry
Construct a oi for each Ci and let 0 470 Gaylei
where e E r mode Then

Po C Go Or xy x g
E

E

so we can undo P with ntzr.tl if rodd or nt2r if r even
transpositions

Improved Can find a product of ntrt2 distinct transpositions
to undo P C Cr
For a k tuple Ci Ca and define

Gila Xan Kaz Xa Fila Xa

Now set
X Frig FzcyFGCG g Kak GzCx o Grad Xy

7
franc

Then PR E and X uses ntrtl 2 cycles



Playingwith arrangements
AdHoc I 2 3 a K I k k yC M k I 2 K Z K i se y

x I 2 ooo K Z K I k y use x as a revolving

II doortorestore ask

I Y can't use a.ci again
x ooo y 1 So now involve y

Y butthese are left swapped
and we cannotapply Cocy againDoesn't work Wemust involve y earlier

why At the 3rdlast line we have 2peopleswitched Koel
and we cannot use la sincethis was alreadyused Therefore
we need to restoretwopeople but can't swapthemdirectly therefore
two extraplayersmust be needed y and another say 2 So we
are in trouble

keelers Method

I 2 3 a K I k k y
C M k I 2 K Z K i se y originalscramble

Icy 1 Cock
y sadI 2 s K ZY

Lbc Cx I restoreY a
doxy

Keeler's method on cycle structure 3,3
I 2 3 4 5 6 K y
3 I 2 6 4 5 X y originalscramble

yl x 3

Y I 2C 6 4 5 2 3
Y l G 4 5 2 xd Y3 restage1st

6 4 5 y xd Cx2 Gci
x 4 y s g d Cy

4 KG

K 4 5 yd ya resigned
d Caskey



An example using the generalization optimization

I 2 3 4 5 6 7 8 9 K y
3 I 2 6 4 5 9 7 8 X y

Fzly
3 I 2 6 4 5 y 7 8 x 9

Fz

3 I 2 9 4 5 y 7 8 x 6

F
2C I 2 9 4 5 y 7 8 3 6

YtF
6 9 4 5 y 7 8 3 x

7
9 4 5 y 7 8 G K

H EH
y x

xy


