0173 .?i"l'ogram Description I T ‘

Program Title ___97~Game of ILife (23 x 31)

Contributor’'s Name Thomas Baumann ’

Address Bismarckellee 5

City D-2055 Aumuehle Country __Germany Postal Code g
AN . .

~

- ~
Program Description, Equations, Variables _A number of counters (orzanisms) are placed

on an infinite checxerboard to form an arbitrary initial pattern. At

every move (generation) a counter is either left on its square (it

survives) or removed from the board (it dies). On certain free
squares new counters are placed (births). This simulated evolution
is governed by simple rules. - Each square on the board has eight

neighbouring squares, four adjacent orthogonally, four adjacent dia-
gonally. The rules sre: 1. Survivals. Every counter with two or threg

neighbouring counters survives for the next generation. 2. Deaths.

Bach counter with four or more neighbours dies from overpopulation.

Every counter with one neighbour or none dies from isolation.

3. Births. Each empty square. adjacent to exactly three neighbours
is a birth cell, A counter is placed on it at the next move. - All

births and deaths occur simultaneously, together they constitute a

single generation. - For an example see fig., A on page3. It is the
simplest oscillating pattern and has a period of two.

The programme is recorded on two magnetic cards, the mein part is on

card 1 while card 2 is used for the input/output procedure, which

essentially converts binary into decimal numbers and vica-versa.

_of %} ;1 i all However, to

decrease calculstion times the calculzted part of the board is always

restricted to the smallest pogsible gize, Part of this procedure is
the location of the pasttern ss close to the bottom right-hand corner
Lpf the board as possible. This occurg after every generstion.

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses

this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Program Title

Contributor's Name ) I

Address

City Country Postal Code
o J
( o s )
Program Description, Equations, Variables _(cont.) Any such shift is documented on the
print-out (otherwise the absolute position of the resulting pattern
would be unknown). The best way to deal with these shifts is as
follows. Draw every generation at the bottom right-hand corner of
an imaginary infinite checxerboesrd (represented by two orthogonal
lines on square veper). Mark the corner of the first generation.
This is your "frame of rest". Shift this mark instead of the whole
pattern from one generation to the next whenever a shift print-out
(recognizable by DSP 1) occurs between two generations. These
print-outs and the corresponding shifts are:
0.5 *** —» Shift one square to the left.

2.0 **¥% —» Shift one square to the right.
1.0 *¥** — Shift one square up.
0.0 *¥* —> Shift one sguars down.

For an examele see sawmple problew (1) .

Operating Limits and Warnings —_Although the maximum size of the bosrd is

i ] zeneration

calculated when the paj}j}arj axceeds 23 p: 4 31. Thig is because g;QL};thI"E

“ £ a iz =) rd ¥ "hidden birth

- bottom right-hand corner of the bosrd.

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses

this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL,

_/
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Sketch(es) | B | | A 121 1 413 A 1CL1 )
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SEENON Neoo NNON e Enss:
[» Y 1 i
a: survivel (2| nbs) O O DOOO OOCD Q
| death (1 nbour) (%) C% O 8 g O
\0:5 birth (3 [ntours) AAY \L‘,O OO0 1-000 1))
S

Sample Problem(s) (1) Calculate the evolution of the pattern in Fig. B.1
without using data cards.

(2) Calculate the evolution of the pattern in fig. C.1 with the aidn
of data cards.
SOLUTIONS: (1) Load card 2

Keystrokes: [A] [c] [B] (p] [c] [p] ic] [cl [c] [E1 —> 0.000000010 *#*)

Load card 1 0.000000001 *** rFig. 3.

Press key [Al] 0.000000111 *#%% ]

—> 2. ***)[R/S]= 1.0 *** ([R/s|->1. *#x) [R/S|=> 0.5 *** [R/g]->m, xxx
1. **“$?33l (upshift) 5. ***&n%33 (leH ~shft) ﬁqujq_ >k %
7 ***S 5, *x%) . 3. ***f ) 4. ***) (7. *% %
10rd ! 3, ¥E* %?}.3.2 1Crd! 3, ***gﬁg.l’).‘r 'Crd!?

i 2. ***J 6. ***\ )
'Crd ! 10rg !

BuHOESE) Lress Key rR/S] twice to stop programme.

Becausé the fifth print-out equals the first which represents the
initial position (fig. B.1) only the three middle print-outs are used
in the output procedure: Load card 2 (F3.8.2)
Keystrokes: [a] 5 [£] [c][p}) 3 [£][c] [0] 2 (£l [c] [E)->0.000000101 *x*
A 1 (F1 D) 5 [ el (o] 3 (f] [c] [Eh0.000000001 ***|0.000000011 ***
(a1 4 [£](clip] 3 [£] [c] [p] 0.000000101 ***]0.000000010 ***
6 [f] {c] [E] 0.000000011 *** (F3.3.3)
\:?0.000000100 *¥#% / 0.000000011 *¥** / 0,000000110 *** (R R.4)

(
Rofmosmeegsy Lne three sets of binary numbers resulting apparently

correspond to patterns B.2, B.3 and B.4 respectively. Shift your
mark (see programme description) as follows: Upshift between patterns
1 and 2 (1.0 ***), left-shift between patterns 3 and 4 (0.5 *¥%%),

If you compare the marks in patterns 1 and 5 it follows that the
\___
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It follows that the
péttern C ié ogzil-

létihg with|a peri-

od of three,

(gmmxmmmmmnm3SOLUTIOHS (cont.): pattern has moved one gquare to the

rizht snd downwards diagonally within four generstions.

(2) Load card 2

Keystrokes: (A] fc] [c] [c] (8] [B] [B] [c] [c] [c] (3] (B) (D] [D][c] (8] (&) [B] [B]

I3 (33 {c) (8] (8] (B) (B {1 [D} [(¥T (81 (o] [£] [E1 (D] (c] (€1 [c] (8} [B] (8] (C] [C]

() [B) (8] (0] D] ] [Cl (A (B] [B] (B] fc] (c] (1 (8 (8} (0 [c) (8] (8] (8] (8] (C]

(8 {1 [8) (8) (8] {8} [c] (o7 €] (E] [0} [£] (] (0] [0} (c] (c] [e] [B] (B (B) [ [c]

€] B] B [E) = 0.000000001 *x** You have to read those numbers
1.100011100 *%x* which are not separated by one

space as one line of the board
0.000000000 *** . pattern, disregarding the points|

Thus these first three lines of
0.000000100 **=* the control print-out represent
0.010100001 *** etc. +the first three lines in fig.C.1l
Solution(s)_L02d card 1
Press key[4) —> 1st generation print-out — 'Crd"
Press key[R/S] —» 1.0 *** (upshift), 0.5 *%* (left-shift),
2nd generation print-out — 'Crd!
Record data —> 0.0 *** (downshift), 2.0 *** (right-shift),
3rd generation print-out —> 'Crd! )

Record data —» 4th print-out (equals 1st) —> 'Crd', Stop programme;
Load card 2; Load data card 1; Press keys [f] (A]—»Output pattern C.2.
\_Load data card 2; Press keys [f] [A]—>Output pattern C.3 (see above).J

f

Reference(s)__HMertin Gardner, Scientific American, Oct. 1970, pp 120-123.
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GAME OF LIFE (23x31)

START

INPUT OUTPUT
STEP INSTRUCTIONS st . KEYS ot e

Load side 1 &znd side 2 of card 2
Start input

3 | Consider the top line of the pattern
rom left to right

4 | a) Input empty square*

b) Input covered sguare

c) If you make & mistake: Clear line
5 | Repeat step 4 until you have finished
the line

6 | Is there znother line ?

Yes: Go to step 7 / Ho: Go to step 12
Wext _line

Consider the next line

91 Is it equal to the previoug one ?
Yes: Go to step 10 / Ho: Go to step 4
10 | Copy line

11| Go to step 6

12 | End input

N

o ~

Control|
-output

13| Load side 1 and side 2 of card 1
14 | Do you wish $0 czlculzte many genera-
tions without interruption ?

Yes: Go to step 15/ Wo: Go to step 19
115 | Delete programme step 030 (WDTA)
16 | Start
Successive generations are being

Generatipn

U UEHOOHUHOU e DOOO RO 0EE

JICOUdooobonoe0-0000C00OH000000

evaluated now** -outputs
17 | To stop calculzstions: Stop prosramme [R/S]
18 | Go to step 24 [ ]
19 | Start 1st Gen~

[ output
E::]{:::] 'Crg!

20 | Clear 'Crd! L |[R/S]

(See next page) _;*J _
* | Can be omitited left of the firat [ 1L ]

covered square in a row 10 ]
** | The time vearies, depending on the I

gize of the pattern, between a few [:AgJLh__J

J !

minutes and one or two hours
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drovrruT on CLR c+ P
Il START END
Sip_aneur O oo

STEP INSTRUCTIONS DA;’L‘?S,I.TS ~ KEYS DETU;E:;[TS
20az| The next generztion is now being [ [ ] |text Gen}
evaluated** ; (To stop czlculations [ 1] -output
go to step 17) 1 ] 'Crd!
21| Do you want to store the generation [ 1]
on a data card*** ? 1]
Yes: Go to step 22/ Ko: Go to step 20 101
22 | Record data on one side of a data card [ 1L ]
If 'Crd' is displayed: Record on the 10 1
other side, too L 1]
23| Go to step 20a I
24| Load side 1 and side 2 of card 2 1)
25| Data cards zvailsble ? [ I ]
Yes: Go to step 26/ No: Go to step 29 1]
26 | Losd data card 1]
27 | Output ' LI A] |Pattern
28| Go to step 35 LI 1 | -output
29 | Start input ]
30| Input decimal number dn Lf]
31| Is there another number (line) in the C_ I ]
szme genersetion print-out ? C I ]
Yes: Go to step 32/ To: Go to step 34 I
32 | Next line [ 1]
33| Go fo gtep 30 D:’
34 | End input [ 1T ®] |pattern
35 | For another generation go to step 25 1] —output
36 | For a new problem go to step 2 11
' ) 1]
L]
- ]
[ 1]
1]
I
LI
-

1

il
oioad

* % X

I

This merely saves you keying in the
print-out in the output-procedure
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STEP KEY ENTRY KEY CODE COMMENTS KEY COnF COMMENTS
. - = .

%

__KEY ENTRY

) BE1 ¥LELR ~ Bs7 + - -5 -
§32  SFé St ‘ 858  DSP4 €3 @
#83  CFI 15 FZ 8! 455 RND 16 2
ge4  OF3 15 27 63 666 STOI 35 4
385 658 23 16 14 - 881 DSP2 67 &
636 ISZI 16 2€ 46 652 RHD 15 2
g@7 #LBLI 2l &3 T G537 X<@? 15-4
8BS 0321 16 25 4E 864  E£T05 22 e } last square *?
869 pSPE T -53 o0 register+ O G5 FRC - 16 4
616 RCLi 36 43 1 p with maxim. 065 %782 16-4 )
811 5=2? T 1g-43 index ? Togsy GToa 2z e
© @iz g703 22 83 7 - gse OLE -3
613 ROLIT . 35 46 69 LSTY 16-5
aid I Er N <876 STOI 35 4
- 615 2 gz~ 871 %LELE 218
els ISzl 16 26 45 572 OSFB . -63 @
E17 T pr 8 ki .
F i1 S - 65Fa 23 16 1
- a 1627 8

3
4
3 Fi?
&
7

WA W I O T A I T B L S R DY A S S R, L T N B ST s T SO U I Y DA 2R ST o

1
% 676 5TOI 2z @
G2 SF2 A77 DSZI 16 25 4 )
C 822 RCL B78 Zi &
623 FRTH orint E79 3 4
a24 Dy line g i6-4
g25 XY 681 i
azg Ri g3z 15 1
az7 FI? 683 4#67 16-4
T @28 ETo4 T 884 SF3 15 i &
7 B3 OSRC 855 DSZI 15 55 4 ,
j_ T %‘39 COEDTH N data card uj_ G856 %LELZ =3 ~—blind label
- i S .j boundaries S L L :
83z z ; B88  BSBe Z2 16 1
i 533 Ly s 689 ISZI 16 26 4
a3 B -2 B8 CF@ 15 22 @6
€35 INT T 16 3¢ 7] 81 ISZI 1S 26 4f
835 Z gz | a3z R -3
437+ -s2 #93  #LEL! 21 &1
X B 3 3 2 15-33 T &=>1 %% ENT? T -if
.83 gTgE i ¢ 'Error! 695 EHTt -2l
g 2 g2 a3g 1 é:
241 5 a5 . 837
agz = Rt ig-3i | T ass
@43 3 £z ¢ 59
adq + -z 168
G643 Kx¥YF | 16-31 i iai
ad6  GTOE 2215 'Zrror! 18z
a47 521 1g-4: 163
g4g Rt 1§-31 14 X i number of
849 XY -4i 185 INT 1§ 3% neighbours
&58 Rt 16-3: 186 4 6y
B3] i ELZ g1 EZ main loop iar - -34S
. @as2 i S 188 HAE? ig-42
853 + -zF T b7 S
B34 1 5z i1 F2? 1§ I3 &2
G55 CHS -2z 111 GSRE 23 1€ i2
—~ 856 RCLI 36 5¢ 112 ¥iEL@ 21 &6

0 1 2 3 4 5 6

~
[=2]
(=]

uged

used

ussad

used

uged

SO

used

S2
used

S6

used

S8
used

S9
used

used

used

used




* STEP  KEY ENTRY

113
114
113
118
"z
118
i19

3!

b,

boa fea s

[

e e
Cal Bod O DY Tl By B PO T By P My

)
LEVILE s VI T SR « S R S Iy

|
i
i
i
bt bt bea b ba bt bk bt et bk b bt b,
LY s T = S T S i)

Ta) Ga) Ca) Caf Cal fa) fa

<7 148
T 14y
142

143

i 145
L 145
147
148

G149
Ll 15w
P g

133

[,

144

152

- CFZ 16

DEZl 16
SF2

1 .
+ -55 77 number of
¥=a? le-43 ™ neighbours
T GSER 23 1€ 12— T
F37 16 23 83
SEdcarlimed | B i
LY - - -s1
I "= g1 ]
T8 TTTTTER T .
T2
DSP2 83 a2
RKG © 16 24
Ft i6-3: - -
co2 gz 82
-] o il gl -
“$£5 "_giffr~. Shift routine | ..
OSP] -3 ol
RCLE 35 88 T - o
££a7 1€-42 —
eT0! 28 -
G8Ec 23 16 17
F3? 16 23 &2
6706~ zF g T
R s )
¥LELG 21 &8
RCLE JE &
#4777 {g-42 T
ET08 T 2z e T
PRTY ~  <i4 T
ESEc 27 ig i3 o
BTOSTTT T2z s T B
TelBLI T 21 @ T
__________ T
FIS 727201 7| blind (pri**x)
FRTS St -
iLELE 21 ag
SF3 1€ 21 82 T
¥LEL7 2187 7
G5Bd 23 16 12
ISZI 16 26 46
KLELS 21 3
25 o
21
35

RCLi

KEY COD

o2 gr ——
i

1
LAY S N T v TR TN R O

U
L O I N Y] -r:..-n-._r-.,;- D8 I VI N

COMMENTS

STEP

i e T e T T e T T o o T ey P i i G A S S

LML MO L M ey M N L

60173 Program _Lisling i o

KEY ENTRY

169
178
171
172

173

b B Y Ben? Bon? B |

TO Sy Ty N B Q) P oee 30 A 00 ] O L

0 00 0 OO O D0 D0 00 G

oh o

Q0 o Ty QN Fa g M ke &0 LG

z85
287
208
2e9
21a
211
{2
“de

2 .8z
¥LBLa 21 ez
ST:i 35-24 45
G521 16 25 46
£T9 22 @%
5T=@ 35-24 45

F3? 16 23 @3
F3? 16 23 &3
FRTS -14
6107 2 AT
£,lBLe 21 i€
FCLi 36
o =

PR SR I A B N N O o T T

i

3

4

INT le 34
STDi 33 45
CLX =51
L57% 15-£3
FRC le 44
END lg 24
+ ~33
RTN 24
¥LBlb 21 ig iZ
CLY -51
2 ’ Bz

7t 15-31
‘r'l' T4

S5T+i  35-53 43

ETH

¥idle 21 1
GSBd 27 1
[ ;
©BLC 2
RCLi 36 4
£267 164
§F3 16 2 &
K2v -4:
§T0i 35 45
RY -3
DSZI 16 25 45
BTOC . 27 i3
sTOR T 35 ¢
RTH i
¥ELd 21 16 14
z z
4 9

Pag b i €y b o] b ol oBig LR ) ben Pl €% 6o

KEY CODE :

Page 8 of 1O

COMMENTS

‘right-shift

downshift

54
155
156
157
156 _
158 FRC is I i 215 87ul! 35 48
16 §=a7 ie- 218 RN 4
181 GToa 27 217 x%LBle 21 5 i&
162 F3? 18 23 218 o -31
_ 162 PRTX -1 ] 218 E3Ba 23 Ig ii
v 164 ETOR 221 228 LSTE 16-63
165 xLELE 21 8E 221 gxa? lo-3&
166 FZ? 16 23 22 &22  BSEb 23 16 12
7 GTOB 22 88 AFEE RTH : ¢
oo ) a7 R
——— 168 6564 23 1¢ i4 LABELS FLAGS SET STATUS
B C D (4}

A Start

used

used

FLAGS

TRIG

DISP

a
Sbr.

Sbr.

(2]

Sbr.

d Sbr.

Sbr.

used

ON OFF
X

usgsed

used

n

used

used

used

used

used

5 used 7

used

8 usea

used

used

1000

x
x
%

DN = O

DEG 0O
GRAD O
RAD O

FIX X
sCcl O
ENG O
n_0__
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COMMENTS

Start

HOH

N‘] !l

decimal no.

KEY ENTRY KEY Cuuc
T BA1 #LELATTTT2I II
B2 [SF2 -£2 ¢2 —
@83 (LRG  1e-37
BE4 PR3 18-517T
G5 CLRE == 1§-50
gee 2 - ooERoT
ad 2 87—
ges  STCI - 35 46
BE3 OLX -5 —
gig RS —5r
Bi1 ¥LBLB EI IF T
612 DSFE  -§3 &0
§13 - 2 Tz
14  §Txi 35-35 45—
815 oix o o-ErTT
8le  RsS T SITT
Y817 #LBLC T2l 123
618 DSPe —-63 &0
@13 2 TRz
428 §Txi 35-35 45
82 1 83
@22 ST+i 35-55 457
i L L
824 ¥lBLe 21 16 177
625 0SPE -63 83
826 STCi 35 45
B27 RS T 51T
828 " #LBLE  ZI 14 T
2% DEFS -53 g5

36 D3PI =63
T 837 CL¥
T @ sTai IS
B39 T RS
46 ¥LELE 21

647 8 i@
64 ST 35 45
449 Re -3i
B58  S2¥ -41
851 ISZI 15 Z6 48
gs2 2 1E-q:
57 sz -4;
B34 STOi 35 4%
855 Re -3

¥LEBLZ
RCLi

JEYT

1837

it (next line)

—> 'Error! (Qj

[ R R

VLT O T SR |

clear line

End input

Shift so that
last entered

in reg. O

line is sto'd

STEP  KEY ENTRY
T @57 670
38 ISZI

= ".ﬁ::j

W Gy Ty 0Ty Cry Oy €1y CFy Oy LN

'%aa'-mmr:;-mvx..m

ALy T s Y Ao S Iy BV TR A Ty S e T o
Y R Y N A R R R A IR R A S R A R I I B |

LR s s B ko B how S o B A T o B o B s R Y

R A O L MO

T A

[
O TR T S T R

[ -
X
\,

REGISTERS

LN = R R N I R i Y e s

FURL VN = SO, R A I U S L Y I T I DR I PN Y S BB~ < RS S S ) B O I AR SRR = Y i S A TR S P

X2l
GTG2
¥LELe
DSP1

JTFT

RCLE
psZl!
ST
Ly
RsS
LELe
SPC

it mma ) e POOAD

[}
Lox]
Al

T
o
m

TG

‘
|
|
1

Cod Pl P Pl Pl b= God B )

S
X

m
<
0
o]
o
m

— Y
oy P x

]
s,
¥
B L R R T

|

B,
ry
o o 17

—
oy

g T B ol 6 ks PO ks Toli e

LAC I I « S = SO N e S AT S S e 3

1

I
M I 0 Chp 0 i ke (R LI P L o
bt LF) KTy LR FTy ks 0 ol ke 0Ty R

zi i6
i€
-53

&

LoV I A T SN RN N

.
wry
AN SR B SU T S s S |

v T T P of,
=ad O ke bk bow G ofn ) 00y W Tel T R 0Py i T LD e ke ke

i

(T %

[sa]
boted,

T T O
T =

O]

I
Y]
2oV

e i 5 O

;)

[
Cal

Cha e T O
Fod 050 a0 00y =) €07 O o 070 bene 0SB0 Tl G #ev

Oy Dy bee O My 05 N OO

Cod Pyl £y G Ca)
Fow ™ ke Oy €1 b,

o Pl o= Pl Pl

Page 9 o IO

COMMENTS

c¥ (Copy line)

Output (conv.
dec.—>binary)

)

} 530
} 520
} 10

lagt line ?

regigter # 0
with maximum
index ?

1

used

2 e
usea

4
used used

5
used

used used

st
used

S2

used

S3
used

S4
used

S5
used

S8
used

59
used

used

used

D

used -

used
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»

COMMENTS

REY CMIMT RET LUUC COMMENTS STEP KEY ENTRY KEY CODE
T 113 gT08 T2 52 TN 159 + sz
1140321 16 25 4 7T 178 RTH 24
115  E£704 2283 7
116 SF2 16 21 82 7%
117 5704 22 847 ¢
118 ¥LEL@ 2 es
112 sFC fg-11 Y
28 CLX -51 T4
121 DsFe -3 @@
122 g5 51T
123 xLELS 2i a3
124 : -24 180
125 LETX 16-63
IEE- (:‘[' "‘:I Hi
127 INT 1€ 34
T128 ¥=8? 7 T 16-47 1 ..
7129 Fe? 16 23 op ‘“_‘i
138 GSES 2388 T
N R B
132 Ri -3:
133 ENTY <21 -
124 RTH 24 150
135 r¥LBLe do print
138 SFa &
137 ENTt -
138 Ré
139 X
148 -
—i#l LEE
-
183 EsE7
144 §367 200
145 8gRT
. 146 GSE7
147  GSET
148 ESE7
143 gsET
.. 156  ESE7
151 ESE7
152 GSET
153 _ 2.
154 X 210
135
158 B
157
158 i 1 binary digit
152 |
168
161
162
163
. i64 z 24 220
155 FRC ic 44
166 LSTX 16-63
187 INT I8 34
— - 1e8 ki —3i LABELS FLAGS SET STATUS
Strt Inpf® 0 C 1 S End Inp.|° used FLAGS TRIG DISP
® Output ° éan ¢ clr ¢ ¢y ‘ o 0%l oee ol Fx =
% ugeq | 2used |°® used |* used |2 used |[* O O| GrRADO | sc1 O
5 qy 3 7 Qi B 3 3 2 0 X RAD 0O ENG O
Sbr. Sor. Sor. Sbr. g . o
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