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Abstract: A fundamental question for Everettians is whether they can formulate a many-worlds interpretation of quantum theory which ex
why, amongst all possible types of intelligent creature with all possible types of evolutionary and experimental history, we find ourselves &
those whose histories apparently confirm Copenhagen quantum mechanics. Since the theory clearly allows that we could have found o
otherwise, the answer has to be probabilistic. Everettians then need to supply some account of how probability is or can be attached to an aj
deterministic theory. | argue that it cannot arise through any of the various notions of subjective uncertainty advocated by Saunders, W
Vaidman and Greaves, among others, since none of these notions are valid. Nor could an adequate notion of probability be inferred fr
account of the A“caring weightsA” that we, as hypothetical rational Everettian agents, should use when considering the welfare of our Eve
successors A— even if a unique rational strategy were to exist, which | argue is not the case. A proposition of the desired form could sin
postulated, but at the price of reducing the entire interpretation A— probability postulate, preferred basis, and interpretation of basis stai
unsupported and maybe untestable hypotheses about consciousness. On the brighter side, | describe a new proposal for solving the me:
problem by proposing a definite mathematical structure for possible branching worlds, which appears to have the advantages claimed for Ev
ideas (in particular, respect of Lorentz invariance and of conservation laws), without the interpretational and scientific difficulties. | also not
subtle distinction between Everettian and standard accounts of evolution, which implies that (in principle, albeit not necessarily in practice) it
be possible to distinguish between the theories.
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Taking branching seriously: "real world"
interpretations (AK, arXiv:0708.3710)

A new proposal for solving the measurement problem.
Respects Lorentz invariance and conservation laws.

No immediately evident "tails problem”.

Adds minimal extra structure to g.m., namely a preferred

factorisation H,®@ Hgand a preferred (possibly hypersurface
dependent) projective decomposition on  Hg .

# The branching structure which emerges is one
- In which individual branches are defined by
mixed states, which become perfectly
orthogonal (and pure) only as F— co.
Measurement processes lead to outcome
branches which become approximately
orthogonal over finite time. e

ranches
eparating
wver finite
me interval
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| want to consider evolution In two senses:

|) the Darwinian sense. applied to an Everett universe

An Everettian cosmology predicts the existence of multiple intelligent
species - including multiple versions of humanity - with histories
liffering 1in various ways from our own. Many of these have
>volutionary and experimental histories that would be enormously
mprobable according to non-Everettian gqm. What can and should we.
1s scientists, say about this account of life in the universe?

planet with creatures relying on
some improbable chemical
transition

planet on which experimental
data fits Copenhagen gm but
ith the Schmorn rule
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|) the Darwinian sense. applied to an Everett universe

An Everettian cosmology predicts the existence of multiple mtelligent
species - including multiple versions of humanity - with histories
liffering in various ways from our own. Many of these have
>volutionary and experimental histories that would be enormously
mprobable according to non-Everettian gm. What can and should we.
1s scientists, say about this account of life in the universe?
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) the sense of personal evolution:

ow could my present self be related to the multiple versions of my
ature self in an Everettian universe?
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me later
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-verett-Darwinian evolution: the key question

Vhy, amongst all the possible types of intelligent creature with
Il the possible types of evolutionary and experimental history,
o | find myself one of those whose history confirms*
;openhagen q.m.?

apparently, and within the theory's domain of validity)

\ clearly inadequate answer: this is consistent with an Everettian
ccount (true) and hence tends to confirm it scientifically (not
‘ue if our criterion is that a successor should explain the validity
f Copenhagen q.m. ).

"Your history might take any form” isn't an interesting result to
merge from an account of cosmology and evolution.
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| take Everett to agree that his programme

succeeds iff it answers the key question:

"The aim is not to deny or contradict )
the conventional formulation of quantum
theory... but rather to supply a new,

more general and complete formulation, from
which the conventional interpretation can

be deduced. " (Everett, 1957) o

\ow clearly Everettians won't say that the theory implies that
ve'll certainly find our history to be Copenhagen-esque. They
>an only hope to show it probably will. Fine: but how can a
srobabilistic conclusion emerge from this deterministic theory?
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Why is our history Copenhagen-esque?

[0 explain why we find our evolutionary and experimental history
ipparently in accord with Copenhagen gm, Everettians have to
yroduce a rule which says something very like the following:

l|E

f each branch i with wavefunction 7/ contains /. creatures
vith property P, the probability that one finds oneself in branch |, |

given that one has property P, is U e | &
2 N; e "

In principle this could either be offered as a fundamental
postulate or derived from others.

Pirsa: 07090065




e Edt View Insert Acions Toals

P L-&-9at-

Rl|E

Why is our history Copenhagen-esque?

[0 explain why we find our evolutionary and experimental history
ipparently in accord with Copenhagen gm, Everettians have to
yroduce a rule which says something very like the following:

JE————

f each branch | with wavefunction /q/ contains [(\|. creatures
vith property P, the probability that one finds oneself in branch |, |
given that one has property P, is U e | ™

2 N % |

In principle this could either be offered as a fundamental
postulate or derived from others.
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Why is our history Copenhagen-esque?

[0 explain why we find our evolutionary and experimental history
ipparently in accord with Copenhagen gm, Everettians have to
yroduce a rule which says something very like the following:
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f each branch | with wavefunction /q/ contains [(\|. creatures
vith property P, the probability that one finds oneself in branch |,
given that one has property P, is U 1 | [*
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In principle this could either be offered as a fundamental
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iow could probability arise in an Everettian universe
t all, given that the dynamics are deterministic?

)ne popular line of thought argues for some notion of subjective
ncertainty in an Everettian universe. According to Saunders &
Vallace, Everett plus functionalism implies such a notion: | will
ecome one of the two possible future versions of myself after
bserving a Stern-Gerlach experiment, but | don't know which. |
1ink (as Vaidman and Greaves have argued) that this is simply
-mistake:

i & o s ) )
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Nallace (2002) summarizes Saunders thus:

"There are only three logical possibilities:

1) | should expect to become both future selves.

2) | should expect to become one or the other.

3) | should expect nothing: oblivion.

Of these (3) seems absurd. (1) is at least

>oherent- we could imagine some telepathic link-

out ... this link will have to supervene on some
chysical interaction between the to copies which is
10t in fact present. This leaves (2) as the only option.”

find this mystifying. (3) is coherent, and might be justifiable: if
dentity turns out to fail to propagate forwards
n time then indeed "I" would cease to exist.

n any case, (1) makes perfect sense and requires no telepathy.
2) Is unsupported by the dynamics and wave function ontology,

and.sQ must be rejected.

N




Nallace (2002) summarizes Saunders thus:
"There are only three logical possibilities:
MW both future selves.
2) | should expectto become one or the other.

3) | should expect nothing: oblivion.

Of these (3) seems absurd. (1) is at least
>oherent- we could imagine some telepathic link-
out ... this link will have to supervene on some

ohysical interaction between the to copies which is
10t in fact present. This leaves (2) as the only option.”

find this mystifying. (3) is coherent, and might be justifiable: if
dentity turns out to fail to propagate forwards

n time then indeed "I" would cease to exist.

n any case, (1) makes perfect sense and requires no telepathy.
2) Is unsupported by the dynamics and wave function ontology,
and.sQ must be rejected.




e Edt View Insest Actons Tooks Help

IEFAR B2 M

Nallace (2002) summarizes Saunders thus:
"There are only three logical possibilities:
Q@W both future selves.
2) | should expectto become one or the other. .
3) | should expect nothing: oblivion. _—

Of these (3) seems absurd. (1) is at least
>oherent- we could imagine some telepathic link-
out ... this link will have to supervene on some

ohysical interaction between the to copies which is
10t in fact present. This leaves (2) as the only option.”

find this mystifying. (3) Is coherent, and might be justifiable: if
dentity turns out to fail to propagate forwards
n time then indeed "I" would cease to exist.

n any case, (1) makes perfect sense and requires no telepathy.
2) Is unsupported by the dynamics and wave function ontology,

and.sQ must be rejected.

2




Nallace (2002) summarizes Saunders thus:
"There are only three logical possibilities:
www both future selves.
2) | should expectto become one or the other. _
3‘) | should expect nothing: obhv_xg__q___ﬂ_, .

Of these (3) seems absurd. (1) is at least
coherent- we could imagine some telepathic link-
out ... this link will have to supervene on some

chysical interaction between the to copies which is
10t in fact present. This leaves (2) as the only option.”

find this mystifying. (3) is coherent, and might be justifiable: if
dentity turns out to fail to propagate forwards
n time then indeed "I" would cease to exist.

n any case, (1) makes perfect sense and requires no telepathy.
2) Is unsupported by the dynamics and wave function ontology,

and.sQ must be rejected. gtz

N




EEL&VEerEEftAdmrETEHeb

MI

P EFP LAY 222 5w

Nallace (2002) summarizes Saunders thus:
"There are only three logical possibilities:
MMM both future selves.
2) | should expectto become one or the other.
3) | should expect nothing: obl:vL -l

Of these (3) seems absurd. (1) is at least

>oherent- we could imagine some telepathic link-
out ... this link will have to supervene on some

ohysical interaction b copies which is
10t in fact present. [This leaves (2) as the only option.”

find this mystifying. (3) is coherent, and might be justifiable: if
dentity turns out to fail to propagate forwards
n time then indeed "I" would cease to exist.

n any case, (1) makes perfect sense and requires no telepathy.
2) iIs unsupported by the dynamics and wave function ontology,

and.sQ must be rejected.

N




Nallace (2002) summarizes Saunders thus:
"There are only three logical possibilities:
l@ww both future selves.
2) | should expectto become one or the other. _
3) | should expect nothing: Obhv_tL -l

Of these (3) seems absurd. (1) is at least

>oherent- we could imagine some telepathic link-
out ... this link will have to supervene on some

shysical interaction b copies which is
10t in fact present. [This leaves (2) as the only option.” |

find this mystifying. (3) is coherent, and might be justifiable: if
dentity turns out to fail to propagate forwards

n time then indeed "I" would cease to exist.

n any case, (1) makes perfect sense and requires no telepathy.
2) iIs unsupported by the dynamics and wave function ontology,
and.sQ must be rejected.




e Edt View Insest Actons Tooks Help

Nallace (2002) summarizes Saunders thus:
"There are only three logical possibilities:
Q@wﬁw both future selves.
2) | should expectto become one or the other.
3) | should expect nothing: oblivion. _

Of these (3) seems absurd. (1) is at least

>oherent- we could imagine some telepathic link-
out ... this link will have to supervene on some

chysical interaction b copies which is
10t in fact present. [This leaves (2) as the only option.” |

find this mystifying. (3) is coherent, anﬁight be justifiable: If
dentity turns out to fail to propagate forwards

n time then indeed "I" would cease to exist- —

n any case, (1) makes perfect sense and requires no telepathy.
2) Is unsupported by the dynamics and wave function ontology,

and.sQ must be rejected.

5




e Edt View Insert Achons Tools

22 7 9at:

system

0 - i = .

fit's sensible to say, as a form of shorthand, that you become
inything In this process, it's surely the combination of your
uccessors. Your physical system becomes the combination of
heir physical systems. And, if a functionalist view of Everett

:ays anything intelligible about what your mind becomes, it's that
. becomes a combination of their minds (which are disconnected

ind noninteracting).

‘his - pace Saunders & Wallace - makes perfect sense
ind requires no mysterious telepathic connection.
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Vaidman rejects pre-experiment uncertainty but claims there is

| legitimate form of post hoc uncertainty: after the experiment,
wut before | know the outcome, | will be in one of two possible
ranches, but | don't know which.

Vaidman compares this to one of two anaesthetized and
ieparated successors waking up in one of two possible locations
he knows he is somewhere definite but not where.)

Jut as Saunders, Wallace, Greaves et al. stress, there is no
rell-defined way of counting branches. In realistic models,
uantum events are frequent, near-ubiquitous, and impossible to
eep systematic account of. There is no well-defined set of
vents defining "your branch" before you perceive them: the only
iell-defined state corresponding to "you" is the vector defining
our internal state.

(e 2apineau)
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It's tempting to try to interpret

. ou
system pointer y =

[0 mean \/7
Qu D e ) @1 Lraschs

wut in a realistic model this decomposition is in no way canonical:
he only well-defined representative of your current state is the
Inbranched vector

T

There I1s no unique complete list of possible quasiclassical
vorlds in which you could currently be located.)
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It's tempting to try to interpret

you

Hel
=

system pointer

"

I

[0 mean \/-,
Q\J ‘a O brandh ) @ | branch
wut in a realistic model this decomposition is in no way canonical:

he only well-defined representative of your current state is the
Inbranched vector b By

There i1s no unique complete list of possible quasiclassical
vorlds in which you could currently be located.)
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wut in a realistic model this decomposition is in no way canonical:
he only well-defined representative of your current state is the
Inbranched vector |

There i1s no unique complete list of possible quasiclassical
vorlds in which you could currently be located.)
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system pointer

wut in a realistic model this decomposition is in no way canonical:
he only well-defined representative of your current state is the
iInbranched vector -

There I1s no unique complete list of possible quasiclassical
vorlds in which you could currently be located.)

Pirsa: 07090065 Page 36/112

12422




e Edt View Insert Actions Tools Help

sV A /-?%t'-g

It's tempting to try to interpret

. ou
system pointer Y

[0 mean \/-,. |
Qu ‘a O brand, ) @ | braach
wut in a realistic model this decomposition is in no way canonical:

he only well-defined representative snt state is the
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There is no unique complete list of possibie quasiclassical
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It's tempting to try to interpret

. you
system pointer =

) + | 1. 3 | | o

[0 mean \/7
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wut in a realistic model this decomposition is in no way canonical:
he only well-defined representative of your current state is the
iInbranched vector |

;onclusion: Everett simply does not admit any notion of
ubjective uncertainty. We need to look elsewhere if we want
n_account of probability in Everett.
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2robability from "caring weights"?

t's reasonable to suggest one should care about the welfare of
successors in an Everett universe, even though there is no way
o identify yourself with any particular one of them.

Jeutsch and Wallace argue that, given assumptions

vhich are claimed to be reasonable, if one believes in Everettian
1.m., then there is a unique rational way to act, effectively
3ssigning a "caring weight" of to al syceéssor whose
state 1s a factor of .

think there are several problems with this line of

irgument. But even taking the conclusion at face value,

. (per se) wouldn't suffice: telling us how to treat our
iuccessors if we believe in Everett g. m. doesn't (per se)
xplain why we found ourselves in the position to arrive

it mwverett g.m. In the first place.
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1.m., then there is a unique rational way to act. effectively
3ssigning a "caring weight" of to g &ssor whose
state is a factor of . e S

think there are several problems with this line of

irgument. But even taking the conclusion at face value,

. (per se) wouldn't suffice: telling us how to treat our
iuccessors if we believe in Everett g. m. doesn't (per se)
:xplain why we found ourselves in the position to arrive

it mverett g.m. Iin the first place.
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it mverett g.m. in the first place.




e Edt View Insert Actons Tools

Rl|E

g-2-&-FaEt-
2robability from "caring weights"?

t's reasonable to suggest one should care about the welfare of
successors in an Everett universe, even though there is no way
o identify yourself with any particular one of them.

Jeutsch and Wallace argue that, given assumptions

vhich are claimed to be reasonable, if one believes in Everettian
1.m., then there is a unique rational way to act, effectively
1ssigning a "caring weight” of _ | 2%\ "to a successor whose

state is a factor of . e

irgument. But even taking the conclusion at face value,

. (per se) wouldn't suffice: telling us how to treat our
uccessors if we believe in Everett g. m. doesn't (per se)
ixplain why we found ourselves in the position to arrive

it mverett g.m. in the first place.

14

8




e Edt View Insert Adtions Took Help

C AR A J'?-"}% ?‘-E
“robability from "caring weights™?

t's reasonable to suggest one should care about the welfare of
successors in an Everett universe, even though there is no way
o identify yourself with any particular one of them.

Jeutsch and Wallace argue that, given assumptions

vhich are claimed to be reasonable, if one believes in Everettian
3.m., then there IS a unique rational way to act, effectively
assugnmg a canng welght of | 2%\ "to a successor whose

think there are several problems with this line of

irgument. But even taking the conclusion at face value,

. (per se) wouldn't suffice: telling us how to treat our
iuccessors if we believe in Everett g. m. doesn't (per se)

xplain why we found ourselves in the position to arrive

it mverett g.m. in the first place.

ki




e Edt View Insert Actons Tools Help

- J'?a@% Pvg
“robability from "caring weights™?

t's reasonable to suggest one should care about the welfare of
successors in an Everett universe, even though there is no way
o identify yourself with any particular one of them.

Jeutsch and Wallace argue that, given assumptions

vhich are claimed to be reasonable, if one believes in Everettian
3.m., then there IS a unique rational way to act, effectively
aSS|gn|ng a "caring weight” of | 2% | "to a successor whose
state is a factor of ‘@@'—ﬁi I

think there are several problems with this line of

irgument. But even taking the conclusion at face value,

. (per se) wouldn't suffice: telling us how to treat our
iuccessors if we believe in Everett g. m. doesn't (per se)
:Xplain why we found ourselves in the position to arrive

it mverett g.m. in the first place.

14

ki




EEdftFmDEerticﬁanmEEb
Z-2-9-9=w b

_—_—_—_——
A ?ﬂﬂﬂfﬂ//’ﬂff

2robability from "caring weights"?

t's reasonable to suggest one should care about the welfare of
successors in an Everett universe, even though there is no way
o identify yourself with any particular one of them.

Jeutsch and Wallace argue that, given assumptions

vhich are claimed to be reasonable, if one believes in Everettian
3.m., then there IS a unique rational way to act, effectively
assugnmg a "caring weight" of | 2%\ "to a successor whose
state Is a factor of 2|

B

think there are several problems with this line of

irgument. But even taking the conclusion at face value,

. (per se) wouldn't suffice: telling us how to treat our
successors if we believe in Everett g. m. doesn't (per se)
:Xxplain why we found ourselves in the position to arrive

it mverett g.m. in the first place.

RS D R

R e s

14022




e Edt View Insert Adtons Took Help

2-2-2-Pat-o
2robability from "caring weights"?

t's reasonable to suggest one should care about the welfare of
successors in an Everett universe, even though there is no way
o identify yourself with any particular one of them.

Jeutsch and Wallace argue that, given assumptions

vhich are claimed to be reasonable, if one believes in Everettian
1.m., then there IS a unique rational way to act, effectively
aSS|gnmg a "caring weight" of | 2% "to a successor whose

...£

state I1s a factor of 2. 2)

T B T T T T T T T T e T T T T T B T B R T R T o s
:’_’.:

think there are several problems with this line o
irgument. But even taking the conclusion at face value,
. (per se) wouldn't suffice: telling us how to treat our

iuccessors if we believe in Everett g. m. doesn't (per se)
ixplain why we found ourselves in the position to arrive
it wmverett g.m. in the first place.

e e s



Zﬁr;ves at
openhagen. then
verett, then cares

Ir successors a la Deutsch-Wallac

.‘-—-‘-"""I--.__ P

and experiment don't

support Copenhagen. Never ca
"pEop@sy” for SuUCCessors.

i

s

flow of "proper™
caring

Why is David
like case (1)
rather than

case @ ?

No story about
caring weights
and evolutionary
history alone
can explain.

Page 47/112




e Edt View Insert Actons Tools

E B 2w
227 0ot o

= e iss

flow of "proper”
caring

== 4 ﬂO — - Whyis David
_ like case (|
; — % 0

rather than

. o case(2)7

e No story about
E - caring weights

: and evolutionary
history alone
can explain.

- Fne Poirt

- Vey Fne Point

Z)Kar;ves at
openhagen, then
verett, then cares
Ir successors a la Deutsch-Wallac

and experiment don't
support Copenhagen. Never ca
"pEOp@sy” for SuCcessors.

—

Page 48/112

e




e Edt View Insert Actons Tools

E e I
2-2-r-ya¥T-

flow of "proper”
caring

l® O . Why is David
- like case (|
! I )

rather than

. o case(2)7

S : No story about
N - caring weights
and evolutionary
history alone
can explain.

ijaniives at
openhagen. then
verett. then cares
Ir successors a la Deutsch-Wallac

and experiment don't
support Copenhagen. Never ca
"pEopp@sy” for successors.

—

Page 49/112

e




e Edt View Insert Actons Toaols

E 5 L.
2 2 7oAt o

2)/ar;ves at
openhagen. then
verett. then cares

Ir successors a la Deutsch-Wallac

flow of "proper”
caring

Why is David
like case (1)

\%: 3 rl rather than
I h case @ ?

. No story about

e S caring weights

>

evolution
and experiment don't

support Copenhagen. Never ca
"pEoip@sdy” for successors.

and evolutionary
history alone
can explain.

Page 50/112

i

.




& Edt View Insert Acions Took

Help
L-2-P-V=%P-oi

flow of "proper”
caring

“~>7 Why is David

%, . 1= like case (1)
!~ ——= rather than

S © o  case @ ?

Zﬁr;ves at
openhagen,. then
verett, then cares

Ir successors a la Deutsch-Wallac S —— ) e No story about
s, — caring weights
/,.ﬁ__ e and evolutionary
7/, history alone
/ 2 can explain.

and experiment don't
support Copenhagen. Never ca

"peop@esy” for successors.

i

Page 51/112

e




e Edt View Insert Actons Took Help

2l2-2-9at-

some problems with the Deutsch-Wallace

irgument

) There are other well-defined strategies, which it
eems defensible to term rational, for example:

Kl

1) weighting successors acoordTWir memory patterns

‘branch-counting made respectable for well -defined sequences
f experiments) s

i
@ /7 (||) weighting by
A

a post-selected final
i state

Q - Q Z/?- ¢ 7 (iii) branch-counting
| using a preferred
;‘t

) consistent set
"=

Pirsa: 07090065
e _'_,_,_.—-—-—-_ .

Page 52/112

i 1z

- A
CJ Lo




g Edt View Insert Actons Tools

el
-2 -7-PE¥Y-B

some problems with the Deutsch-Wallace

irgument

) There are other well-defined strategies, which it
eems defensible to term ratioqungmple:
i) weighting successors according to their memory patterns

‘branch-counting made respectable for well -defined sequences

f experiments) ,._ — —
. /7 (i) weighting by

a post-selected final
. state

Q e 5 @ ~ Z/?— ¢ 7 (i) branch-counting
g — using a preferred

N B consistent set
3
A

Pirsa: 07090065 Page 53/112

E—— - 16/ 22

e




Pirsa: 07090065 Page 54/112



Pirsa: 07090065 Page 55/112



Pirsa: 07090065 Page 56/112



Pirsa: 07090065 Page 57/112



Pirsa: 07090065 Page 58/112



Pirsa: 07090065 Page 59/112



Pirsa: 07090065 Page 60/112



Pirsa: 07090065 Page 61/112



Pirsa: 07090065 Page 62/112



Pirsa: 07090065 Page 63/112



Pirsa: 07090065 Page 64/112



Pirsa: 07090065 Page 65/112



Pirsa: 07090065 Page 66/112



Pirsa: 07090065 Page 67/112



Pirsa: 07090065 Page 68/112



Pirsa: 07090065 Page 69/112



Pirsa: 07090065 Page 70/112



Pirsa: 07090065 Page 71/112



Pirsa: 07090065 Page 72/112



Pirsa: 07090065 Page 73/112



Pirsa: 07090065 Page 74/112



Pirsa: 07090065 Page 75/112



Pirsa: 07090065 Page 76/112



Pirsa: 07090065 Page 77/112



Pirsa: 07090065 Page 78/112



Pirsa: 07090065 Page 79/112



Pirsa: 07090065 Page 80/112



Pirsa: 07090065 Page 81/112



Pirsa: 07090065 Page 82/112



Pirsa: 07090065 Page 83/112



Pirsa: 07090065 Page 84/112



Pirsa: 07090065 Page 85/112



Pirsa: 07090065 Page 86/112



Pirsa: 07090065 Page 87/112



Pirsa: 07090065 Page 88/112



Pirsa: 07090065 Page 89/112



Pirsa: 07090065 Page 90/112



Pirsa: 07090065 Page 91/112



Pirsa: 07090065 Page 92/112



Pirsa: 07090065 Page 93/112



Pirsa: 07090065 Page 94/112



Pirsa: 07090065 Page 95/112



Pirsa: 07090065 Page 96/112



Pirsa: 07090065 Page 97/112



Pirsa: 07090065 Page 98/112



Pirsa: 07090065 Page 99/112



Pirsa: 07090065 Page 100/112



Pirsa: 07090065 Page 101/112



Pirsa: 07090065 Page 102/112



Pirsa: 07090065 Page 103/112



Pirsa: 07090065 Page 104/112



Pirsa: 07090065 Page 105/112



Pirsa: 07090065 Page 106/112



Pirsa: 07090065 Page 107/112



Pirsa: 07090065 Page 108/112



Pirsa: 07090065 Page 109/112



Pirsa: 07090065 Page 110/112



Pirsa: 07090065 Page 111/112



Pirsa: 07090065 Page 112/112



