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AS55EMBLY
INSTRUCTIONS

=> Step 1: Slide the two board supports together.
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=> Step 2: Place the board onto the supports. If it doesn't fit, take the board supports apart,
rotate one of them 180 degrees, and slide them back together again.
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=> Step 3: Insert the 4 small pegs into the back side of the 2 levers and the 2 ball releasers.
Make sure the peg is facing the correct direction when you snap it in (round side to round
side, flat side to flat side).

o\‘

=> Step 4: Put the assembled levers and ba => Step 5: Snap the connectors into place
releasers in their places on the board behind the board.
[ 2
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=> Step 6: Snap a blue ball into the left lever and a red ball into the right lever.

,.\? H*‘<‘f\u

=> Step T: Snap a small metal ball into each of the 30 green ramps. To save your thumbs, put
a ball on the table and then push a ramp onto it.

x30
B |

=> Disassembly: When you are finished playing, do not disassemble the board. Simply return
the board supports to the top tray and set the assembled board on top of it, on its back.
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README.1ST

You are about to enter the hidden, inner world of computers.

The part nobody sees, deep inside - where the true RN WA T A

magic happens. Erlﬁnlllml-l 'ﬁi i
Remove the hard, opaque shell of a computer chip :E
and you'll find a device full of ingenious logic and =2
astonishing creativity. Chips are made of a multitude E
of tiny switches called transistors, which are formed g
. L : =9
at the interface of various materials layered on the =g
surface of silicon. %;
They aren't mechanical switches like we're used to ﬁ‘f{#ﬁ?ﬂj‘fﬂﬁ-"'] TRARRETAY
seeing — there are no moving parts. These switches 2727700 IR BRLS S

are controlled by electrons: Push electrons in the The Inside of this chip looks colorful
" because its features are similar in

side and the main flow of electrons through the size to visible fight.'

switch is cut off. Stop pushing electrons and the flow

resumes.

\A The switches themselves are interesting, but it's the
g\ clever ways the switches are connected together that
W make a computer smart. Over the next 60 puzzles,
- 3“' you'll discover how simple switches can be connected
b>=¢ together to do surprisingly smart things. Though the
M A switches are mechanical instead of electrical, there's
N theoretically no limit to what you can create with
g them.

Transistors are formed at the To learn more about how computers work, visit
Interface of certain materials, Using turlnqtumbig_cgm_

electron beams instead of light, we

can see the tiny metal wires

connecting the transistors

underneath.?

Enjoy your journey!

‘Fhato of a decapped Motorola 6B04E0 processsr by Gregg M. Ericksan
"Used with pormission from DELTA Micraelectranics ihtEps:/ fasic, madebydelta.com/
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It cook Alla three long weeks to reach the Pulsar nebula where she was sent cair ane of Desp Space
Industry' s communications satellites. The satalll Hiting & small barren planet named Erfac These
sstelites were incredibly complicatad and Alla was the only engneer skilled grnough to regair cham

Ever since Alla was a little girl she'd always dreamed of becoming 5 Space enginear. 5 he lovead to craata
riew things and she was Fascinated by sclerce She also loved adventure Space engineers had the
chance to meet other lIfe Forms and explore Far-aoff places

Alle's orly comparion on the mission was REN. a helper bot Alia built to help with the repair The
art artificial inteligence systam Al
tHme & Just wasr & vary-wall-inteligert

R

What was missingr Alis spent years searching For the solution In Fact she pondered this very quest
as che and REN. prepared to exit their ship and repalr the broken satellite.
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10101
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M 000 0O

S e Our navigation

| Systems parked us in

oot around Erfac
Fight next to tha

. broken satellite

o, e

Either way. |
sure am glad to have your

\ compary! Ready to Fix that |

sateliiter

- Well REN. |
{ made a Few adjustmernts to
ur Al code Hopeafully things |

go better this time s

i
-

Als secured her suit took &8 deep breath,
and entered the airlock with E.EN.
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gness, and landed gracefully
o the surface of the satellite That was always her Favorfte part EEN Fo

2| e its &FF thrusters at Full throttle and

; bwisted pleces of metal Flew B

Let's get
back to the ship and
ther go home EEN.

/

NMITtle e et tda TR AT R R

Alla was relfeved that the satellite was repaired but she couldr't shake har disappointmeart in the Al she
Buile For REN. She'd have to start From soratoh, but this time she'o--
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Cuddenty all chree [ights cormverged

directly over the ship'a computers!

We need telae
back to the
ship, FAST!




| he emergency relurm winch strained 8s it varnked Alla back
to the ship 8t top speac

Lhe threw hersalf into the ship's
damage she would Find inside her shi

MHHHHUHHAARAAAAAARA AR A AAARARAAA @




The beam of light me 5 hole through the ship’s hull arnd
lsappeared 85 qui t carme

Ove
|
\ navigation systams

before-

L - F
| ¥} =~

- ' . J REN! Wehit the
k atmospharal

At 00RO
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f Put the shigl-s
[\ ue, RENT

™ "'\-\.___‘

f--
" We're Falling ¢ ut\
of ortie!

F,
4

With alarms blaring Alis alempted fo overrigde che ravigatiarig)

Computars as the ship dove towards the planat's surface
e :
i

Alla struggled to marually land the cHppled ahip
o the cold rocky surFace of planat Eniac

,.-""fd—_'r mads rﬁ\\‘
[ I one piece but
ll. the ship wasHc
Nz k.
0
e Thinke. Alis,
thirk! | need £o
HS5e8s the damage and
repair the ship: Il take
waaks For smone o
resch me out here
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NeSE Ao AEVWEEEon ana no

\ Alia knew she would need to Find ice on the Frozen planet Then
\ she could use the shig's glectrolyslis moduie &

siurfaca For sigrs of |




Alia searched and searched One hour wert: by. but she Fournd nothing but & rocicy,
surface Another two hours passed St nothing Alls began sesrching Further and Fu
from her ship. Four more hours pPassed _

barren
rther away

s
'd Cirly 1
| hour of cxygen

\"\.,

.adé—i“&
stlll no sigrn oF |

rothing or this
i, asted planet but

rock!

SCarrers arg
Ficking up atmospheric .
vibrations up

Computer—put
the Wibrations through so |
can hear them!

It sounds like.

g
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\ The sourd emans | From 8 masshe BiscK
"'-., bulidirg The talles wilding Alia had aver

is supposed to be |

unirhabited.

(8 R




Alia reached out and touched the wall As she
did & maseive section of the wall Sild opar

I

Insicle Alla saw that r walls werg e :
e .=_...-I | _w that the wails were lined with millions upon millons of pangle—stretehing up s kick o
= COUD S@e ana down deeper thar she could make out i the darknees i o

tth | |4 :
U T e
Lyl | ] -?l.- N~

: [ e :
1T LEE I
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O closar ook, Alla saw & complex cascade of amall metal balle
rolling across the surface of the panels, Flipping a mytiad of
switches as graviey pulled the balls dowrnwaral

—T TV

Alig stood in awe amid the roar of

bilforns of click-clacking balis

Ircredible
bt

Balle ehat reached the bottom wearg pushed to the top
by a gecthermal pump at the planet’'s core Alig picked
org up. The ball was still warm to the fouch

| have .
Z7 mirutes
aof con/oer?
=
T 0 =
That's 7 ;
mirutes to
explore humarnkind's |
grestest discovery!
A Not & bad way Bo 4
go .
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|
-
But what
was its purpose”

Alia wandered a maza of hallways lined with
panels From top o bottom She drew shallow
end har oxygern.

| suppc
in this intense

- bases |

e
Alla stumbled across the remairs of an alfen being It was a N have L’r“;!_” their ;
I tvipe of allen Alla had never seen before e SOlution -

Alla guessad
that the
missing parts
ware masrt to
slow the balls
dowrt Without
them. the balls
were Falling
down Coo
guickly, causing
them to
SOMELIMES
bounce out of
the panels snd
oo the Floor.

Erving to Fix these

panesis®

Near che aifert balls and parss ware strewn
sbout the Foor. It looked as though they camea
from the panels above them

T T T T R T R N R T
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STELLARLEY vBE Jl &
> output how_to_play.txg

R R R R R R R R R R R R R R kR Rk Rk KRRk Rk

How to play

AR R R R R R R R R R R R R R R R R Rk kR Rk

Each challenge has an objective- You must create a
machine that completes the objective.

To start the machine. you must press the start button

down once:

Once the machine is in motion. you cannot touch the
machine or otherwise interfere with its operation.

Your machine cannot let balls drop freely for any
distance. See the example below:

Balls must pass directly
from one part to the next

Challenges start easy. but they become exceedingly
difficults even for a seasoned deep space
telecommunications engineer-

If you get stuck- take a break and come back to the
puzzle later.
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TELLARUME vB2 al |

scan -external -challenge_l-pzl

Objective: Make all of the blue balls (and only the
blue balls) reach the end.

Required output:

—_—

Starting setup Available
parts

E"fa w;xﬂ

Ok |
bufic the starting setup. and
row It looks (ke | need to Fgure
out whare to put these Four
rames. Hmmm.

k! I
| know! They need to
go here here here and
here

HHHAYHA NN

1l

L O
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STELLARLNS vBe Jl o

> scan -external -challenge_g.pzl

VVVVVYVVVY

Objective: Make all of the blue balls (and only the
blue balls) reach the end.

Required output:

Starting setup Available




STELLARLNE vBE 4

Objective: Release one blue ball and then all of the
red balls.

Required output:

Starting Auailzhle
parts

qu; x b

e T T R T TR TR TR R
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SteLLAPuns vBE Jl B —__———W

> scan -external -challenge_M4.pzl

| Challenge 4: Fusion

s e i i e S - T T - - " — — i —
p—ffp et et e g

Objective: Release one red ball and then all of the
blue balls.

VW VWY Y WV VY

Required output:

OO

Available
- parts

ot : ‘?{; x 1d

Starting setup

Huh | think | can scive this
ith Fewer parts tharn | have
I guess sometimes there

» more parts than | need




Alia Fixed 8 Few of the panale making the balle run dowr
them amoothly and larnd on the correct side

- )

Just therl 8 grasat
rush of warm air blew
up From below

Resigrned to her Fate Alia held har
breath snd took of F her haimet. The
Frigid alr stung her Face

Unakle to hold her
breath arry longer;
Alla inhaled

Alia decided that she must have fixed some
1 sort of ife support system. She wert fo
work Flxing more panals nearty.
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STelLARus vBae Jl &

> scan -external -challenge_5.pzl

Objective: Make the pattern blue. red. blue, red,
blue. red...

VYWY VYV VY

Required output:

P B Ty

DO

Starting nuai]:ble
parts

h?;; x 9

| s s o s RN NA TR E Y




I 000000

I

AT

Objective: Make the pattern blues red- blue- red-
blues red-.-..

Required output:

Starting setup Available




> scan -external ~challenge_7.pzl

VVVVVVVVYY

e
[ e L R

e e =
et et Y T
e L e Y
e e
= —— =

Objective: Create a
path for the
the output with only b ramps. blue balls to reach

Required output:

——%

Starting setup Available

O R T R R R R R R R R e

LT
L




The click-clack of balls grew more organizec
It began to resembile s volea!

Hal That

dlicl the crick! NO NO NO NO NO NO NO NO NO NO

NG NO NG NO NO NO NO...

«NU NO NO
NO NO NO NO

L. s '_
_F ,.l-:l:r l . -
Bl g i ; Bt It stall |
A g o seems broken Al
clever! The : ft says /s "No no
computer eyrthesizes | , N | ro-" Mayoe these
spaach by precisaly ' v 3 panals are the

timing Bhe (aps of bBalls i / Proglam,
RAgairtst the oaAe
& walls 4

B
These parnels have
& new part chat Aips every s
Hme a ball rums over J& «a NG NO NO
_ _ NO NO NO NO
Ihey either point
left or ight -4
walt | get ic! ®
The Alppers storg

"I
information just like ‘ ’
glectronic awitches in 5 :
computar / &®

Ewitches are
either ofF or on ke these
Fiippars point to the left or

I'if call the little

Flippears "bits®!
il |




USSR L R L L z v

¢ [IEW PART DETECTED
Wid N0 cRPoRS

STORED AS TYPE BT

:

i

MEl
YuNg EEE
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STe AP VB2 il @ : //
scan -external -challenge_B8.pzl

e o e e e . e e N . e i s St =
— . —_
e e S R R S E S T e s s s s s s s s s = ——

——— . i
e e b | bt

T

FENENE

YV VVYVVVVYY

Objective: Make the pattern blue. red. blue+ red-
blue- red...

I

Required output:

e O

I

Starting setup Available

--------

-eoaeowmom o ==

e This symbol indicates that
- but | have to choose
which direction it poirts to start

Hmmm.

ERTEIICIFH R I




STELLARLINE vBe J &

scan -external -challenge_SH-pzl

Objective: Make the pattern blues blue.s red. blue-

>
-
>
>
>
b
>
> blues red.--.
>

>

Reguired output:

| one starts with a different |
& rumber of balls on top. 4k :
Available

\{

| AL AL

|

A

|
i

AP AT AL AT AT Y

ACOEAE AT AT AT A AT




> scan -external -challenge_l0.pzl

e . S G . . . N . S G N S SN S N N S N N B S e ———
s e e e e e g e ——— I — R

Objective: Make the pattern blue. blue. red. red.
blue+ blues red- red.

VWY VYV Y YW

Required output:

Starting setup Available

I et | - o

It
g
s
o
2 -
_;--.._'
—_—




STELLAPLNS VB2 J o

> scan -external =challenge_ll.pzl

Objective: Flip bits 2 and 5§ to the right.

Starting setup Available
parts

ﬁﬁ; x 15

A0SO ST

\ A

|
1
T




NO NO NO NO N
NGO NGO NO NO

O NO NO NG NO NO
) NQ N--

LOGIC SYSTEMS ERROR 503.

e’

I Fwad &l I

AL

i |

the panels in this
| room! But | guess the
gfror must mesn
thera's more o Fix
somewhere else 4

™
-

Hellor Can
\ you understsng mer

i

Here too, parts lay strawr doross the Foor
Uinike the other rnoom the panels here Haa
symbols amgraved Into the sldes
Ahal! More
brokes panels

.
S —
e —
—
e ——
e ————
S —
.
.
e
e —
——
"-—-
e ——

i

these must be the logic
systemes—these symbaola loo
like some kind ofF logic

-

Oh boy. Now my
solution has to work For
more than one starting
condition f
Whoa,
this s Eaking it fo
the naext level.
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TELLARLN vBE Jl @

1}

scan -external -challenge_ld.pzl

VVV ViV VY

Starting Available
parts

ng; x 3

AR



Scan -external ~challenge_l13.pz1

o —. —— i s i e i e s
- —
.
] =
d—-—--—.-—-—--————.—.-————--—.—-—. =

e T
=

e T — T p— T e s e
—
-—--.-.--_-._a_-__.._n....__.u_._._. ===
_— o e - - i
—_—
—_—— ===
—_—— ==

it 4 [

Objective: Intercept a red ball-

VVVVVVYY Y

Available
parts

Eﬁ; X 1c

Tricky! Looks ke | have o
Etﬂﬂrﬁﬁ?mach#mzﬁﬂngchehﬁb
Flpper: How can | interces:

-

LA AAE A E A TR ST



I A0

STeLLARLns vBe Jl @ ___________________________...zﬁzgﬁf |
» scan -external -challenge_lM4.pzl

Objective: If the machine starts with bit A pointing
'to the lefts intercept a blue ball. Otherwise-
intercept a red ball.

VYVVVVVVVVYY

Examples:

e ) nen 30 e ' nen 2

Avallable
parts

Eﬁ; x cl

Starting setup

. o———
L]

&

Either way. | still
only start the machine by

refeasing 8 blue Bail




STELLARLNY UB2 J &

> scan -external -challenge_l5-pzl

e pe—

e L e St R mna s L T U ——

T D . S 5 - e s S

—— e e e  ———

e R s s s remmes s s R R T T e e e e e e ——
=

Objective: If bit A starts to the left. intercept a

blue ball. If bit A starts to the right; intercept a
red ball.

VVV VWYYV VY

Examp les: The = symbol mesrns
YT whatever 7
Ythar® wi

So | guess it's the \
same objective as the iast |
puzzie | can do thisf l]
. -

e

Available
parts

kﬁ; x 1L
liﬁiix "

\

L ESURON AL AE H

N
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STELLARUNY vBe Jd &

> scan -external -challenge_lk-.pzl

VY VVVVVVYV

" Objective: Let only 3 blue balls reach the bottom and

catch the Yth ball in the interceptor.

Required output:

Starting Available




STeLLARLUNE vBe il &

Objective: Make the pattern
reds red-

Required output:

— —_—

Starting setup Available

blue-s blues blue. red,

AL AT




STeLLAPLne vBe i @

> scan -external -challenge_l8.pzl

R S N S S e S S EE e

Challenge 18: Entanglement

Objective: If the top bit AND the bottom bit start
pointed to the right+s put a ball in interceptor T-
Otherwise put a ball in interceptor F.

VWVVVYYVVVVVY Y

Examples:

RO | EAE G

Starting setup Available
parts

‘jg; -

l)u B iE® |, MEiTEEE
I, i ZEEU1MthuE
, [B1E }WQF MA+B=0

AT 00000000




TeLLAPLUMs vBE Jl @

scan -external -challenge_l9.pzl

e — 5§

— o —
T e e T s - s e S

e R i — b | ]

ﬂhje:tiua: If the top bit AND the bottom bit start
pn1nteg to the right. intercept a blue ball.
Otherwises intercept a red ball.

VVVVVVVVYVYYyY Bl)

Examples:

- g

- " s il
i

AR R R e R R R R R R R R R R



ELLARLEY VB P ul &

scan -external -challenge_g20.pzl

Challenge 20: Symbiosis |
= -

S EEEE=ESozomo=m= ===-=== e e T T R

‘Objective: If the top bit OR the bottom bit start
pointed to the right- intercept a blue ball.
Otherwise, intercept a red ball.

VVVVVVVVVYVYYyY

Examples:

Available
parts

7 oo
itfj? X c

IR e e e e




frice dgain Al repaired the broker panais.

= .
Well® Can

viou tall me what You

are nowr

MAGNUS+ PRIDE AND PROTECTOR OF
ENIACONS. VERSION 1320934

AFFIRMATIVE.

Where ara
they nowr Did they
leave the planat™

Whyr What
\ happened to the me

THE ATMOSPHERE CHANGED COMPOSITION.
e THEIR SYSTEMS FAILED.

—

/ They ali
v died” That's terrible
Magrus! How did it

hapﬁeﬁ?

CANNOT COMPUTE.

ERROR 1l2. MAGNUS

EFRPATR
AL

COUNTING

F' I.=:

LF'_

e
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STELLARLNY UBE 4 &

2> scan -external -challenge_?Zl.pzl

Objective: Use register A to count the number of blue
balls. (Use 15 or fewer balls).

VVVVVYVVVY

Examples:

OxS = Q=5 oxMH =2 RA=MN

oxrl = B=% oridl =2 R=1

B R A

Starting setup Available

L\

\

A

A

[
|

WAL AL

& must mean that the solution has
to work For army number of
balls

A Y

2



I OEIJA

STEeLLARLE vBE il @

> scan -external =challenge_g2.pzl

e 1 ettt T T ==

Objective: Register A starts at 15. Subtract the
number of blue balls from the register. (Use 15 or
fewer balls.)

VVVVVVVYVY

Examples:

Ooxl = R=n

Starting setup Available
parts

Eﬁ; x Yy




STeLLARuns vBe il @

Objective: Let exactly 4 blue balls reach the end-
(Intercept the 5th.)

Required output:

—_—

Starting Available
parts

OSSN

LAY A AL AL AL AL AL

i
|




A A

+Objective: Let exactly 9 blue balls reach the end.
(Intercept the l0th.)

Required output:

Starting setup Available




STELLARLINE vBE il @ _.’_____——ﬁ’//

> scan -external -challenge_g£5.pzl

— —------..--.—-1-.—-—.---'—-u..—_—--._-.-_-..----"-_-.-.-

. - e ——y S S ———-— S

= = e e = e — — - —a—— i
f—f— =gy

=

— . — = = - e ——— ] —— —_—— s ———
-— —— =3 —— o
——

g — g ——
oot i —g— =Ll

Objective: Generate the required pattern.

Required output:

Available
parts

Starting setup

LS
—
p—
P
—
;_-E"""
—
—
P
—
=
m—
| p—
—
e —
—
=%
pp—
e
—
=]
—
-

D
=
i
—
—
—
—
B

| a—

f
!

\

AL AL A

!

AN
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I OO T T T I TTTE

SteLLARUMs VB2 J @

ﬂbjectiue= Generate the required pattern.

Required output:

__w

Starting setup Available




STeusArunes vBe Jl @

W

scan -external -challenge_ g27.pzl

Objective: Reverse the direction of each of the 9

starting bits. regardless of the direction they point
to start.

VIV VYV VVVYY

Available

nave to choose a8 side Ffor the

.'.'-E.’T: buttor Do | warnt it or the
right or the leftT

A\

Looks like chis Hme |

LT O Y AT

\

E

A ST AT AT AL AT AL AT




Ry

m—

JNING TWENTY-TWo
TATIONS AGO.

BILLION. FIVE HUNDRED

W ol

FUNCTION ONE: MAGNUS PROTECTS THE PEOPLE OF
ENIAC FROM THOSE WHO THREATEN

FUNCTION TWO: MAGNUS MANAGES ALL MATERIALS

NECESSARY TO SUPPORT ENIACON LIFE

FUNCTION THREE: MAGNUS LEARNS

You can
leam” Without 8n Eniacon
programiming yYour

™ AFFIRMATIVE. |

It wasrt just 8 computar It was an artificial ntelligence.
Alig could hardly cortain herself. Humans tried For

cErturies to design artificial intelligence

CAPACLTY.
UNIT.
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Challenge 2&: Latch

> scan -external -challenge_ch-pzl

W S

S ———
——f——t—i——f—

Objective: Release only the blue balls.

VW WV Y Y VY

Required output:

Starting setup Available
parts

high-Fl

gedr Bt o m
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scan -external -challenge_g£9.pzl

RIRIRIRIR

Objective: Release a blue balls a red ball. and then
the rest of the blue balls.

VIV VYV VVVYY

Required output:

_:-‘Hr-: . H ;'-I‘.-il" s N

Starting setup Available
parts

%, x00
'ﬁf:? x L

(LT VT R

|
i

AL AL AT AL AL AT AL AT




ATIICHTH A

> scan -external -challenge_30.pzl

Challenge 30: Overflow

--.—__._._n—__...-.._._._a.n—_--_-.—.—.—_:——-—-:——-—--—.—-—:——--‘-——-
—— e I e S S ———__—— =t o o i T - - S o - S f—ri—

objective: Count the blue balls in register A. If
there are more than 7. gear bit OV must flip right
(and stay right) to indicate the overflow-

VVVVVVYVVVVY

Examples:

o¥ 1 = .,ﬁ;”

B
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> scan -external -challenge_3l.pzl

VYV YVVVVVYY

Objective: If bit A points left. count all the blue
balls on register A. Otherwise: count them on
register B.

Examples:

w1 N
Sage,

ox3 B=3

Available
parts

Fy x oo
gft? x 1

Now | have 3 gesar bits
d Wherever 3 oF more
onnected, | dort neso
the high-Friction washers. I'll have to

rememriber that.

O T TR T R T

{

1A 1]

]

il

AT A




AR

STeLLAPUns vBe il @

> scan -external -challenge_32.pzl

| Objective: For any starting direction of gear bit A-
make it point left if the blue ball is released or
right if the red ball is released-

VWVVVVVVVVY

itarting setup Available
parts

tjg; x 0




MY THOUGHTS ARE CLEARER NOW.

ALLA+ MY SENSORS PICKED UP A SHIP 1.5 MILLILIGHT SECONDS FROM HERE.

IT IS DAMAGED. IS THAT YOUR SHIP?

I SENSE YOUR COM

COPY MYSELF INTO YOUR C¢ ER SYS

ReRUIRE MORE REP

ght manipulstion, I

1
| - . '
: i Amazirg! . :
“ i
Fhn

WaIES minute light maniculation?

Magnus, did you._did you cause me
to crash herer

=3

1 FUNCTION AT L8Z CAPACITY.

navigational s
Wwere scramiled

shielding From tha

I CAN REPAIR YOUR SHIP. I MUST

NED TO MANIPULATE LIGHT
- 1 WILL BURN MY
T FIRSTA I
R TO MY CIRCUITS.

|'
| AFFIRMATIVE.

LG G L 1V T TR B

-

il il

il
i

LA

8
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| Challenge 33: Teleportation |

b e L E T E R ———
U N D ] e e e T " S e e o o T o o o I [ i s . i s i o o

> scan -external -challenge_33.pzl

Objective: Make gear bit B point the same direction as
gear bit A without changing the final direction A
points.

VVVVVVVVVY

Examples:

.38 7

Available
parts
K oo
& s
néﬂéléﬁén xE
S TS TS S S G5 % 1
- IR - | a (] o o
‘&t—.ﬂ
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Objective: If bit A and gear bit B are turned opposite
directions- intercept a blue ball. {therwise-
intercept a red ball.

VVVVVVVVVVYYVY L

Examples:

Available

1

AL

|
b

[\l

i\

AL

!
u

AU A AT LA
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> scan -external -challenge_35-pzl

Tttt ikt

Challenge 35: Pauli Exclusion

—_———

Objective: Intercept a blue ball if register A is
even. If it is odd. intercept a red ball-

VWY VIV VY VY

Examples:

B=3 =2 |B=5 -n‘-g',-‘
R=5 =

Starting setup Available

AT AR



> scan -external -challenge_3dbk-.pzl

Objective: If bit A and bit B start pointed to the
right+ intercept a blue ball. Otherwise. intercept a
red ball.

VvV VVVVY

Examples:

B 2 | 6 Y .

Starting : Available
parts

O

oA

'R\R




—

P EAHCHREREA AR R IR

Uy

VYV VVVVVVVY

scan -external -challenge_37.pzl

Objective: Add A to B and store the result in B.

Examples:

R=LB=i

= B=2||R=17R=3 =2 B=0

R=3B=4 = B=7||R=10=8 » =5

a red hail in

If A + B is too bigsto fit in B. put
the interceptor. otherwise a blue ball.

Starting setup Available
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TETRTRTE
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i

TR

(TRl

\Ay

|
|

T

'|
|

| —

h |_.#
with umimaginable pracision Magrus usSe m of lght to -
burr WimsalF Into the siicon awitches of z ghip's memory. Crr
s

| —

3
i

you i my ehig's
Fllea Mirnd iF |

. take a lookP
—_‘_-—._._.-l-

A AL AV AL AY AV AV A




Firiorie wilaly
ﬁmw o Bhe rioor

ame tham

LRI

| Magrius

All oF Magrus's atterntion was Focusad on Wg duplication in the ~omputers Ala had no
corEdnue her repaine

A
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> scan -external -challenge_38.pzl

EE eSS T TS EEEEEE===

| Challenge 38: Serialization

- 5 - A < S
e - — oo o T mE o Em ER A s s e e e e —
e =3 & -+ § £

Objective: Qutput the bits in register A as a
sequence of balls where B = red and l@ = blue.
(Ignore the first blue ball that is released.)

Examples:

R=2 =200 | |[R=6 = 0000

R=1 = 00| |R="7 =900

Starting setup

——
—_—————

Available

O YUY Y Y Y (Y (Y VAT Y YO OY Y LY Y (Y U W O O YV A O VA O O L A



> scan -external -challenge_39.pzl

Challenge 39: Triplets

s SSEEEEs s e ———+ + Lt e e

+ Objective: (reate the pattern blue blue. blues red,
blues blues blues red.-..

VWV WY WYY WYY

Required output:

R

Starting setup Available
parts

‘3‘; X 0O
5 x o
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scan -external -challenge_Uu0.pzl

Challenge 40: Self-Assembly |

e § T P — [ pep—
- R R o s s s e e e o

e e — 8t f ]

Objective: Multiply the number of blue balls by 4 and

record it in register A. The number of blue balls must
be between 0 and 7.

VVVVVVVVYVVY

Examples:

Fell | -ﬁm:u

Starting setup Available

ALALAL AT AL AT AL AT AT AT AT AT T TR AR
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> scan -external -challenge_Yl.pzl

Objective: For any starting value of register A, set
it to zero after releasing just one blue ball.

VWYYV Y VY Y

-Starting setup Available
[o- T

ﬁﬁ; x 1
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> scan -external -challenge_U2.pzl

Objective: If register A is greater than register B-
intercept a blue ball. Otherwise. intercept a red ball-

Examples:

R=2B=2 » | |A=-1 B=-2 =»

Starting Available

T

Al

AWy

W

TR

AT AT A AL AT AT ALY



I

it must be

inhabitants

thema

too-

fows Alia-

Then you will m the same
fate as the Eniacons.

Alig had no cholcg Magrus would leave aither way. She kag
g0 stall him
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> scan -external -challenge_43.pz1

VVVYYVYYYY

ﬂ?jectiue: If gear bits A and B are turned opposite
qLPEEtIDHSﬁ intercept a blue ball. Otherwise,
lntercept a red ball.

Examples:

7= -
Earti's destructionr

Foe?
.ll:':r.-'l "m ]
oty

Starting setup Available
P T par‘ts

O T R

P

A

AT




STeLL AR VB2 Jil @ i\__////
> scan -external -challenge_H44.pzl X X % |
>

} ===================T==========z========================

> | Challenge Y4: Erosion |

}- ===============:l:====-=|?-=====-ﬂ===='-====:ll=========ﬁz===.==-==

% .

> ,Objective: Subtract register A from B and store the

> result in B. (Starting values of A must be less than

> or equal to B.)

>

> Examples:

D=L B8=5 = B=N||B=1P=0 = =3

R=ylR=8 = A=y [;]=1,|3-_*1 = A=p82

Starting

Available
parts

kﬁ; X ©O




STELLAPLNe VB2 Jl @ -————_____———_____________4-ﬂ¢225f

> scan -external -challenge_U5.pzl

VW W WV VWY Y VY

Objective: If register A is less than or equal to
register B- intercept & blue ball. Otherwise-

intercept a red ball-
Mavbe | could just
Firvsh the repalirs really

Examples:

R=L, B=1 = g

R=3@=1 = 5

Available
parts

No, naf I'm 1""
still making progress. |
Almost done! A

RV




scan -external -challenge_Yk-.pzl

Objective: Reverse the direction of each of the five

>
>
>
>
>
>
>
> bitss regardless of the direction they point to start.
>

>

Starting Available
parts

Lﬁ; X 00
N,

e,
¥l il

—
—
—
—
.
—
_
T
e
—_
.
—
.
.
—
e




TELLARLIMK B Jl @

Objective: Add register A to register B and store the
result in B-

VVVVVVVVYVYYVY R

Examples:

R=LB=1 = Q=2

R=2R=4 = @=65

Starting setup Available




D ———

TELLAPLINE vB e il & _——_J///
scan -external -challenge_4&.pzl m |

]

>
>
> =============I=======:=====u=====m=====t:=====m=====::
- S | Challenge 48: Mesosphere I
} =‘—‘:====='—"===-===3!'::=====ﬂ'=====ﬂ====m============:====
p
> Objective: Multiply the number in register A by 3 and
> + store the answer in register B. A must be between o
> and 5.
>
? Examples:

@=1 = B=3||RA=3 = @=9

B=2 =2 A=6 R=4 = A=
>

Starting setup

Available
parts

S x20

X o0

X 0O

X ©O

X CO

I e e




commend voua

Do not attempt to stop me. I have
anticipated your every move.
Goodbyes Alia.

The temparature in the room dropped a6 the air cutside was
Vartead into the room It burrmed Alla's lurg=

f can
Upgrade your logic svetems
Just *cough® give ma 3
momert *cough®
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Objective: Generate the required pattern.

Required output:

t‘u&ﬁ'-

Starting Available
parts

K x oo

% 00

X CO




> scan -external -challenge_50.pzl

s o e o e o e i e e N (. N D NN NN TN N O (o i e s i o ([ (W T e
— bt e s e et —— e S S

'liliiil ;i |

e e e S S S W W o - o . . . L N S S =S
e e e — e e

Objective: Generate the next reguired pattern. (Notice
the balls start in the same order as the output of the
last puzzle.)

xl ?"

IiT

WYV VVVYVYY

Required output:

|
L]

:

Starting setup Available
_________________ parts

X CO

X ©0

r ill' I‘! It Ill Ii' I" |i‘. li

X 0O

Y

W OO

X CO

15

§

I

A ALY

[
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(KX kK kT ]

> scan -external -challenge_5l-pzl

>

> :======:===:===============:===========:===========:==

> | Challenge 5L: Paradox - 3
- } =========================$:==":===‘;====I======$=======¥
- >

> Objective: Generate the next required pattern- (Notice

> the balls start in the same order as the output of the
- > last puzzle.)

2 And now, back &o

> Required output: where we started.
N 25 .

} a—

Starting Available
parts




s =P

&
=&
-
"
I
]
.
L]

EITERRI [ . I
Alla was getting ighthesded. but Just before she passed l | ui | | ..
—ut the air grew warm again and the axygen returned. | l “.
T |
| o’ l | | r B

Alia..-.please--
must...stop.--th

o

"

! Even IF she didrc help Magrus, Alig could sag that ha was diready leclating
the Infinite loop From the rest of Wis circuite—she would have to act fast!

LY rp'l..
B what could she dof Destroying -", ‘ L q]
oy ofF Magrus wollsrrt help. =] l
J !

4

o

i

nmmmmm

I will makie
Magrie
smarter!

ORIt MM M
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STeLLARLY VB e il &

2 scan -external -challenge_52.pz1

record the answer in register B.

VIV YWY Y Y Y Y

Examples:

R=2 = R=0||B=2 = =2

R=1 = R=5||A=3 = Q=5

Starting setup

Objective: Multiply the number in register A by 5 and

Available




v

TeLLARLNS VB2 Jl &

scan -external -challenge_53.pzl

Objective: Each blue ball released must double the
value of register A. (If the number is too large to
fit. the upper bits may be trimmed.)

VVVVVVVVVVY

Examples:

=1 R=1
o “» Q=2 H 2 s

Available
parts

ANy n a0 mnwn




> scan -external -challenge_5Y4.pzl ok k& kK

Objective: Flip the bit specified in register A to
right.

VIV VYV Y

Examples:

8- 55 5P 5,
R R A | T A A

Starting Available
parts

¥ 0O

X CO




#» scan -external -challenge_55.pzl

I !l

Objective: Divide register A by 3 and store the result
in B. Ignore the remainder.

VWV VVVVVVY

Examples:

R=6 = Q=2 R=5E = R=5

{1 QT

E]=I2I=b[§]=3 m:E #IE:E

1

Starting setup Available
parts

X O

X 00

X ©O

X o0

x 0D

X oo

D 0

x 1
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> scan -external -challenge_5Sk-pzl b b e

Objective: Multiply register A by register B and store
the result in register (.

WYYV VIV Y

Examples:

R=2R=3 = B=86

R=02=3 = E=82

Starting setup Available
parts

K oo
e x o
& x o0
‘s

X 0O

T

X CO

X o0

Irteresting! Here the 1
ramps are being used like bits o
that permanently Face in one




» scan -external -challenge_57-pzl

the might in register A.

VVVVVVVVYY

Examples:

SieLcAPuny vBE il @ 4____________H________.-Jézzﬁf

L. 8 6 & & &

K K%~ 00| [F %%,

= @=1

R E R B2 [ R R X,

= B=13

O0bjective: Encode the number of the ramp flipped to

Starting setup

Available
parts

B, X 0

} X ©O
X O
X CO

s> X OD
® CO

x 1

T 00




55 che lsst ball Fell chrough the paradaox circuit He'd
the infimite loop. Time was up! There was nothing aise Alla

The sournd of balls in the room grew to an aven
more powerful roar than bafore!

Alls noticed that tha balls begarn fo Fall
differently. floating From pane! to
Aock of birda Sometimes thay Fell c

off the paneais

After one day passed Alle begar to
worty that this would never ernd Would
she be stuck here Foreverr

Two days later the transformation was complete. 1 = Alia was overwhelmed with
| =

| Thank yous Alia. ‘/‘/.
LI
- Magrusr =

f
You're back? '_‘.fl' f?
- . /{—-—” J’.
N, Alias I have done
- l a lot of

Oh Magrus, ™
You helped me understand that's worderful to .:I
my condition and better hear
understand you-

-

I cannot express my gratltude
for what you have done. nor
can 1 express my profound

regret for what I have done.




o |
. r
- f
\ y |

k
f S

It's not that simples Alia. I can copy myself
onto your ship's computers. but I cannot R
function the same way in your 51-1ror1 based i""'
computers. They're tog...rigid.

AN A\ 3 ﬁ_

1 : That's alright:
-"'I | JUSE come along Magrius. You

\can kegp REN. and me comparny |
\-::m the long trip back ‘

Come with
me to Earth
Magrus!

o wWow, Magrus -H"'n\

I-"' the upgrades you made to the \‘-l
\ ship got us back to Earth in

\"\,_ half the time!

(5l

But slow
dowr rmow! we're
riearly therel

1 1]

(R

&rrT: That
makes two Hmes vou've
crashed my ship. Magrnus! £ S

Sorry- Alia- I am still not able
- to think clearly in these
silicon-based computers of yours.

Alright;
Magrus We've got work 0o

do. Just 5 Few more problams
Eo solvel




AT

Steuprunes VB2 il @ __________________________nggﬁf
> scan -external =-challenge_58.pzl X kK k)

Objective: Generate the required pattern.

Kequired output:

Starting




> scan -external -challenge_59.pzl

Objective: Win the game! Take turns with Magnus-
Whoever takes the last ball on their turn loses!

On your turn. release 1+ 21 or 3 balls. Then turn the
gear bits to the left once you have finished your
turn. Press the lever down once more and Magnus will
take l- 2+ or 3 balls. and turn the gear bits back

to the right when it is your turn again.

You take the first move!

VVVVVVVVVVVVVVVVY

Starting setup Available
parts

LR R

il

yf li

|‘
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STELLARLNE VEE Jl & ——_//,// |
> scan -external -challenge_k0.pzl LR 8 8 6 &

WO

WWVNVY VIV

Objective: If A < B+ put a ball in interceptor L.
If A = Bx put a ball in interceptor E. If A > B. put a
ball in interceptor G-

Examples! lR=aB=1 = &} G
R=3B=1 = 5 G537
R-aB-z » 8 g g

Starting setup Available




ok Ma-:__lﬂf_.:.f__a-\l
have a surprise For you
v ReSdY to give it 5 trvr

You built a computer
for me! Just like

the one on Eniac! !
_J

S —
il j':‘ _—

It's wonderful! I can
.. think so much clearer! Oh-
there's so much to do- Now
the real challenge begins!

4 .

+ 9 #,’.
W,
't

A | O -H' N




CONGRATULATIONS!!

You completed all of the puzzles!

7
o
i‘{ff \E\* f les?
j‘{}; Ready for even more puzzles:
I Have some ideas of your own?

@H‘i

Check out community.turingtumble.com E

THANKS FOR PLAYING!!

T L Y L T T Y A A O
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CHALLENGE S3FZ0 CHALLENGE S Pz

po== =i OHE OHEB B===5 r===iF QKB
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Who was Turing?

Alan Turing was born in 1912 in England. From a young age, Alan
was intensely interested in math and science, even when it wasn't
always encouraged by his teachers. He ran chemical reactions,
charted the paths of the stars, and derived equations to describe
them.

When Alan graduated from school, he chose to become a
researcher of mathematics. He spent a lot of time thinking about a
big guestion: Could there exist a set of instructions that could be
followed to tell whether any mathematical statement Is true? At the
time, most mathematicians assumed that the answer was ‘yves', but
no one had actually proven it. Kaan Toring aakkowm &lite)

Now you might think proving mathematical statements is a rather boring, straightforward
task. Not at all. It requires tremendous creativity, a fact which Alan proved with a famously
creative proof of his own. To do it, he first outlined a new type of theoretical machine that
could perform any computation without human intervention - what we now call a “Turing
machine”. He showed that even though a Turing machine would be capable of following any
set of instructions, it could never calculate certain things exactly. Therefore, there could

never be a set of instructions to automatically test whether any mathematical statement is
true.

At a time when the study of math was considered high status, not to be troubled by
practical issues like engineering, Alan began building machines to help work out
mathematical selutions. He blazed a trail, developing tools to solve problems that
mathematicians were only beginning to realize could not be solved by traditional
mathematical solutions. Instead, he developed machines that could solve them by force.

When World War 1l began, Alan joined the British codebreakers, leading a team of
mathematicians and chess masters, His task was to improve machines built to solve one
such problem that required the use of force. The German military used a device called the
Enigma to encrypt messages passed between ships. Through a series of brilliant insights,
Alan's team built machines called “bombes” that could automatically find encryption keys to
decode the German messages. Their work was a deciding factor in the war. It's estimated
that it shortened the war by two years.

After the war, Alan went on to lay the foundations of modern computing, designing and
developing a complete electronic computer - a practical realization of his Turing machine.
Later, he went on to make great contributions not just in computer science, but in biology,
where he described how cells in organisms can tell how and where they should grow, in
chemistry, where he developed a mathematical explanation for a puzzling chemical reaction,
and in cognitive science, where he theorized how the brain works and how it could be
modeled by a computer,

Alan’s contributions have had ripples that long surpassed his tragically short life. This
game is but one of them.

'Colorized by Mads Madsen of colarized-histary.com
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