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CHAPTER I
 

J,N.lKuuUCTION
 

its P the statement of
 

··verel
 of the s c principle c ad the 

U.A..xiom nc",. 

:roductlon of the axio~ in th rly co 

·ury, of mathematical research h&s 

voted to prov statement imp s, implied 

b to ,m of olce. e r, t of thiS 

ormid e arr~y of proposi

.... vus, h o~ to the ax • 

a s nt to 



2 

raoder will find that seldom is explicit mention made of the axioms 

or the set-theoretic system in use (Zermelo-Fraenkel set theory). 

tts~n of omission" is thet of conciseness 

of exposition. In spite of this neglect or tne set-tneoretlc 

C;;hl.OIU::JtJr. I.V l.uG bost or the author' s kno't~ledge, every theorom al1cl 

this paper can be formalized uithin any of t 

5t~~da~ syst~ns of set theory in current ~~. 

:i:n Chaptor II the author has attemoted to indicate some of 

e dlffar~nt ooinions tilat competent mathematicians have hel 

of Choice and to describe with some cara the-

causes ~f their dls8cireement, a point of common confusion. This 

cpter III by a statement of the definitions 

used in this paper, together ~lth an ele

of the fundamental "facts of life" concerning 

Chapter IV, the main chapter of this paper, 'is 

n~ tne eaUlvalcnee of ~~elve commonly ene 

In Chapter V the author has 

to give soms informative exan~les of the application of 

to several important areas of modern ..."' .."""1110............ 

VI cone s Itself with the questions of cons.~ snd 

independence briefly co ders the problems of what 

e f1eld of c1as ysis) can be deve d 

tne a.."{1ClU. 
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4.	 Intersection Fo tlon -- INT. 

Let C bo a collection of pairwise disjoint non-empty sets. 

Then there exists a set X such that X(\ A has precisely 

one element for each A € C. 

5.	 Well-Ordering Princlol~ -- WOP. 

If A is a set, there exists a relation which well-orders A. 

6.	 Numeration Theorem -- NUM. 

If A is a set, there exists an ordinal number S such that A 

is equipollent with S. 

7.	 ~~_~hotomv Law for Cardinals -- TRI. 

If A and B are sets, exactly one of the following relations 

1s true: 

(	 i) A-< B 

( 11) B-< A 

(iii) A""" B. 

8.	 ZOrn's Lemma -- ZL. 

Let A be a non-empty partially-ordered set. If every chain 

of A has an upper bound in A, then A has a maximal element. 

9.	 Maximal Principle 1 -- MFl. 

Let Bbe a chain of a partially-ordered set A. Then there, 
exists a maximal chain C of A such that B s= C. 



• • 

-"" .... 

-_.... ~ 

-. --" 
_;00. •• oJ __ , 

"",-WrTf 

vll 0 "( II .. ( 

"1 • 

• c~c .j .-(',...... L Co 

• 

'0 

" 

• t; I' 

,.. ... 

• 

.. s 

za --l • 



-~ 
~ 
~ (~ , s 0 , '3 

q u mata ;r. -30 umss ;r. e 'li 
~ 

0 -Z 

~C; 



"-<:~--------

~
 
..
 

9
 





-r-

-" 
~.

... ..... 
..,~-~.,. -'II' 

. .::' n ."'" 

e -

. ...,...... 

w., c, ~_ 

-; .. 

.. Ii. ' • 

,; . 

..... :"1-

( 

.. ~ '" Ii. z 
I'; •• 

o ., - .. 

z 

~-

.
-..,,_.. . 

" . ... 

"N S 

'LL....='.... s • ()J ( 



9 

,, e y at sets rt -orae oy 

s Tnen ma~{lmal : 

t 

.. 



,-------------------------~._---



• O~,...------rlClml......('------r· '1 ~,.----_. I ... -<-------'~z 



) 

...... • 

s s 
...... -_.......
 ....-, 

.......,
 

v5 

n 
I. 

• 

. ~ .,.,
>-.... 

e• 

os 

.,... 

• 

u. 



.a ad;; 1 s 

uo..o~-a 0as 
1

• ...,



•• 

d '.-°0 " :.L 

--~ -"""--:.-1. ,....n· ...-",. 

.. ..-....... ~,...=.. 

.... 

Ct... _ _ ..., ••,..r • 
.. . 

°C 

.~ "::-.,...... _... , _..""-'::"" .......... ~"
 • 

--........1
 

.,..., ."~"'I' 

! ('f.r ·1 o 

." .._-_........... 

-~ "'-"I 
.. 

...... (.. . r \ 

,-~... - ....... 

'!"
.. 

o~ 

C 

;:;:q 0 .. S

C·') 



., ':0
 

..... 

• 0: Ii 



cq 0" "' 

., o '1 

p _, 's 

'"'1
·.1 .. 

.,... .~ V' ,

• 

--_e .,. 0
-uS -

" 
r-_ 



r-	
,',

 
c
' 

e
(
\ 

Ii
r 

t
'

r 
c'

 
( 

r;
 

".j
	 

0 
I:

: 
' ' 

.' 
I.

, 
tl

 
( 

( 
I 

:
(i; " 

~
,

 

{ 
I 

( 
(-

(
(

I 
r, 

rt
 

r· 
c
' 

"
,t" 

j 
o

.
( 

I 
" I·

' 
0 

C-
I·

 
t 

~
1

 
I~

 
" 

\.
 

,
[

I,
' 

."
(	

 
C,

 
I 

't
-	

I.
 

, ' 
, 

n
I

j 
I 

(
. 

, 
I

".	 
... 

i~ 
(

I
f:

	 
I 

:1 
l
~

	 
fJ

 
'0

 
I

I
·
' 

f
I 

.-
t 

:1·
	 

r
~

 
,.", 

t 
C

, 
0

,
' 

I 
'", ' 

r" 

..I 0
'
 

~
 

. F'
 

: i~
 • 

. r to
 '. 

C.,.
 

'-r 
-. 

, , 
..t. 

I' r; 
v
' 

r)
0 

' .~
f 

c. I 

r 
( ,0 

f?
 

~
.

 
, ,.,.

I
I 

'~
 

I,
 

(
~

 
( 

I	 
c 

(
l

It
L

i
! 

I 
f~

 
0 

t,
 
l
j
 

I 
n 

c 
I;

' 
C

.	
 

t. 
1

' 
(
~

 
I.

.. 
. 

F' 
,_. 

tl
r:

 
f;

I
,
' 

, 
I
' 

N
 

.. 
.': 

0 

t,
 

~~
 

r..
	 

[J
 

e
' 

". 
I 

\.
. 

~
 

r
'
~

 
,	 

0 
("

 
\.

 
r~

' 
(

V
 

'J
 

.. 
,	 

r: 
u

n 
:.-

~
I 

"	
 

( 
l
~

 
., 

I
.'r~ 

0
' 

, 
,a-

	
r" 

\ 
'J 

f
"

, 
(1

	 
C

 
0 

11
'··

 
11

 
( 

I
• 

(0
 

f'1 
I.

 
("

 
:01

 
I 

I	 
:

'
(,

 
t 

t. 
:1

P 
n.

 
I 

( 
: 

,'. ,.
(

I 
0	

 
... 

("
-

I:
,

C
 

I 
I,

 
(
'
	
 

I'
 

I!
-, 

• 
I 

tit
 

r
;
~

 
( 

( 
0

(
()

 
1''

'' 
I 

r'
 

~
 

... 
.. 

< • 
~.

 
f 

.
.
 

(
J
 

., 
: ~

j 
r:

~ 
t-

if
. 

\.
 

(
t:

 
I
'	

 
r

,-
': 

J 
J 

I
"
~

 
J--

> 
l.

 
,
~

	 
, 

fi
I 

"	
 

f!.
 

..,
.

!i_
 

I 
a 

( 
,., 

." n,	
 

r 
0

0 
r'

 
e 

,-
I

~~ " 
I~ , 

t. 
... 

I'
 

'" 
I·

 
j'>

 
l
~

 
H

 
c: 

(.
I 

I.
 

C-
l"

~ 
L 

~\
' 

~
 

f
t 

,
~

 
,..;

 
[
~

 
rr

 
I

,,
', 

(
,	

 
0

I 
~

 
.... 

r. 
I
'
 

0 
tl

 
t1

'-.
.-J

Cl
	 

. . 
~

 
(
"
~

	 
"

S
I 

1
-'

I.
	 

0
L 

:..
 

~
	 

r 
0 

r.	
 

I 
I·

i'i
 

n 
f1 

I
'

( 
0 

'-, 
'0

 
0 

r' 
1;1

, 
(\

 

II
	 

.... 
::1

' 
II

 

1'1
	 

( 
:;

J'
 

'\
;I

 
r
~

 
C

I 
r.: 

(	
r 

0 
ri

l 
11

 
r
~

 
....

t, 
a
~

 
I	 

I 
," 

r 
.'"

,r 
If

 
r: 

. 
C

I	 
0 

11
 

J
-

t
r 

IJ
 

."'" 
'<

(~
	 

(}
 

... 
~ 

rt
.-

0 
I,

 
'<

 
11

 
"-

iI
,.. 

()
 

f;
. 

(:
	 

.
n 

p
t1

 
()

	 
h

rt
	 

ff
 

0 
q	

 
c.

( 
c.

0 

r:
 

(
' 

I 

(} 11
 

~
.

	 
" g 

,. 
li
" 

:J
 

:J 
rl ..,.

• 
,(I

; 
p 

(
~

 
,.' 

LJ
	 

0 
r~

 
0

•
, 

1-
-' 

L	
 

H
I 

0 
(i

) 
1'" 

i
" 

,"..	 
0 

I
• ~

 
11

 
'0

 
,.I 

r 
('

 
I'

d .'" 
r 

1;0
 

r	
 

."
 

(
,

I
i

" ~ 
., 

~
,

 
I

( 
C

 
1:

' 
'\.

~	 
.. 

:J
 

c 
(
l 

... 
rf

 
t
~
?

,.!1,
 

,-, 
I'"

 
t

-
c7

 
I'J

 
C

'	
 

r"
 

~
~

 
<

 
(
'.

 
(
' 

:;J
" 

0 
I 

... 
C

 
C

' 
-	

."
 

~
.
,

 
II

 
(.

I 
.,	 

'<
: 0


., 
"'

('
(
)
 

:J
 

.... 
b	

 
c-

f
I 

,
~
,

 
I"


 
L

i 
c
~

 
r;

-
r 

c' 
("

l 
I 
~ 

r
~

 
0 

t
~


 
:.' 

."'	 
0 

I.
 

I
)

0 
A-

f 
r"

 
to 

1
4

. 
I: 

~
~

 
c. 

(	
 

,
~

 

~
 

("
 

:1 
n

0 
( 

n 
l'
 

(

n ..... ... '-= '<
: .... U
 

(
)
 

()
 

r
~

 
.{.

;. 
cO

' 
,
~

 
.-
~,

l.I
 

t..
 

(1
	 

~
, p	

 
~
1

 
r: 

r: (J
0 

fJ 
, ..~

1: 
....,

	 
t,

-.
~
,
\

 
I
'
 

((
) 

0 
t·,

;.,
 

'.
('" 

1"1
 

c,-
e: 

,.
'-0

	 
~

 
U

 

11
 

flo
 

U
 

0	
 

1--
" 

r>
-

.. 
(,1

 
(,

 
,. 

C
~

 
('7

 
('"

 
{ 

C"
. 

( 
(J

 
t
'	

 
p.

. 
(
' 

n 
ri

 
c:

 
a 

,',
....	

 
(,

' 
("

( 
1

0 
~

 
('

 
II

 
I
t
 

L 
tl

 
()

 
,.l'"

 
c

C
 

("
\.

f 
I '; 

P 
II 

(
)

( 
.
~

•	
 

I
'
 

,.,
 

• 
,.. 

'"
;)

 
(I 

(
I 

r. 
n

Cl
 

0
,'9

 
,

' 
..	 

:J
"l 

I
j 

0 
H ., 

rl
'	

 
:-i

 
'''

' 
"'I

 
l

. ,.,	 
(J

!;
 

~
	 

rt
 

::s 
C?

 
a-

	
!I

 
r 

::1
".. 

~ 
~ 

(j
-~
, 

t)
 

I 
I
'
	
 

(
(
r

..,. 
,. 

(
, 

:--
t 

'" 
t;





....,.--T ~ ..._-,.--,.. 

.. -•.....,.-:--f'""" 

--.' 

r--""' ...... -.... 

~..
 

, G ••~ 
.... --.... -• "" 

.... 
''"'= -..--.-.... ",. 

_.__ .... _T"'!Io 

e. "=' ,..,. .:> ~""'-.- _, '.:1 

:')

""'l-"''''
-~ .



f ... 
G::OS"'" •• • r 

• 

..-

....T

.-,~ .." ..
",_.-.-: :;:-_ ... 

• .. ...._

,. ... -,. .
-, ';0 . ~ ; -.., .. 

• !J<.1A.......f.I. "'''' , ~ .. - } 

-~z 

6
 



ns A

.,.
 

• .... " 

c 

,... s:; ~ .. <: 

! :5 

~~....,:;
.-'3 .-", 

u 

....... .. ~ 

.~

.. 



"'"... .~. ,...,.. -. . ............ ,
 ;>~ -•• 

,.
 

.,""'.." .., ~ .,",,-000\ 
... .J !-:-i. -." .......
 

c 
L. -... ::-.... ~ .". 

0'W 'X .....-.... 

c. 
a s s 

•... ....... 

Z 1\ 
6
. u:: .1. :..... ~·cn rn 

• 

c. 

-. 
~.,.

. ' 

At..tt:~oU:n • .l. .Co 



.-~_._,. 

f"'. ,. ..2.....":
n 

f"" -
--,
• 

.... -,...

... ."\ 

~. > 

• 

.... ..,. • 

,.••r-"II. ,...••..,. 
eli'.. ,..~ f.-...., 

• 

• 

......
 

1.__ ,.. .. , . oJ • 

o
1 

•.,' 



:; OZ' .. G • i .". :; 
~

sa , ~ .; :r:r 

: ;! .. :5 , 

> t 11 

S sn J.. °3 At;) =la s ,. ~, 

s aq 0 '.:1 JO 1 

['7 



~
.

 
r
~

 

I 
r 

c.
 

rr
 

r"
 

n 
., 

r 
(.1

 
, 

f ,
. 

'V
 

·1
,-

, 
,

( 
,-

0 
I.,

 
t

(}
 

( 
(

•
I
I
 

• 
I 

()
 

f'
 

C.
 

~J
 

t 
j)

 
0

;J
 

I
.
 

· i 
f"'

 
~

 .. 
(
, 

irj
 

<
 

II
I 

::-.. 
( •

r-;
 

p 
(( 

l-::
l' 

e(
, 

•C
 

c,
 

(-...', 
.'. (I 

I" to:
' 

I 
<

,.
~

 
' 

\"
)
 

l 
::i 

0
.-

t'
 

II
 

r, 
I.

) 
,. 

I'
"
 

" n 
• 

11
 

l 
~
l

 
...

~ 
" 

(
J
 

t 
I'

"
l-

;' 
1

,
( 

g 
0 

\'
j 

~
'

 
r 

,. 
r,:


.....

 
" !.J 

:.
I

-
( 

o
• 

" 
(J

 
t 

( 
ti

 
(;;

 
<..

;; 
C

 
( 

C
l 

C" 
c.

 
( 

I'
 

P 
r

( 
rt

". 
~

 

, 
I 

('
) 

(
')

 
f
~

 
{

, 
L 

c-
( 

C
 

I"
il

 
L

C
 

f'C
 

r;
 

r
I 
~

 
\

,. 
\ 

'"
, •

I 
0

8 
, " 

,F
1

-
,-

('
I 

n 
17

 

• 
". 

"" 
'-

, 
r-: 

",
 

, 
C

, 
I

) 
C

' 
U

 
I
' 

r 
Ii

' , 
~


 

0

 

I;
 

.. " 
,' 

0 
( 

.... 
, 

I'"
i 

I
i 

r: 
r-
~ 

Q
I
' 

I 
"~

 I
 

~
~

c 
(

U
 

..
• 

c, 
c-

b
~ 

," 
" 

t.
 

r 
fJ

 
I

•
r 

( 
r1

 
r

• 
(
i 

I_
 
t
· 

h 
0

"
 

\
tJ

 
l'

 
0 

I_
 

e) 
, 

f;
 

t';
 

:1 
F.

 
. -

,
. 

rt
,

.,
! 

to
.. 

,
I
)
 

( 
it

:"
';

 
U

 
c.

 
r

• 
t,

 
f

P
 

,. 
• 

("
 

(
,

( 
I 

I
L

,I
 

f
·
 
~

 
-

I
•

r 
~

 
:.

. 
I:

>
 

ri
' 

p
. 

t
( 

:f 
(J

 
,1

 

,'
.j r: (" ", r; 

F~ :a
c-

r'.
 

o. 
Z

 
,-,I

 
:~

I~'
 

, 
c:

;: 
:r

 
,"

 
(J

 
C
~

 
tt 

n 
0 

0 
:J 

1 
0

,/
':

 to
 

r 
(, 

C1
 

.... 
('

) 
r
t 

c.
 

:,
l 

::"
. 

~
 

U
 

.I
 

I •
'4

 
.., 

0 

• 

I~'
 -

~
 

0 
tt

 
f1 

( 
0

I
II

 
:;a

' 
11

 
(
l 

::J
 

t· 2 
I
'

n 
}J 

:r
 

h
. 

II
 

0 
0 

... 
10

1 
.-0

;' 
....

l 
C

, 
w

, 
r
t 

0 
rr

 
.<-

r: 
()

 
t:

 
~

 
7

' 
';.

J'
 

:J
 

ti
 

0 
I
' . 

3. 
I 

(
, 

•
.... 

Co
t 

(
)
 

:;
';'

r' 
0 

=' 
...

l
fl

'
r 

0
0 

0 
<'1

 
()

 
( 

"'"
 

0-
I'J

Q
 

11
1 

,.
 

R
 

i:
' 

n 
o.c

,•• 
H

I 
0 

II
I 

g 
:J 

. 0 
cJ

 
V>

1
m

 
~

 
n 

I-
ll 

-rt 
n

0'
 

,-"
-t1

 
C

0 
I'C1

 
-
~

.. 
0 

I
"
 

· 
G>

 
fT

 
:1

 
~ 

'"I
 

I'O
J 

-,
j 

1-
:1

 
b 

· rt' 
;:

I'
 

n 
to

-
tl

 
n 

t"
l

t"
 

'<
 

0 
(J

f!
 

-
~

 
:y

 
i?-

0.
;'

 
;i

 
!:'.

 
l

-

IJ
t 

n ,.. ~
 '"~! 

f 
t
-

;;
t-

K
.

0 rt
: 

9

r, 
.... 

.... 
r
r
 

<
 

I
'", 

... 
N

n
~

~
 

Q
n 

1:J
 

" eT
 

Q
( 

2
a 

u 
§ 

I'1
l 

n 
-~..

g 
0

0 
.. 

L
g 

0 
CJ

 
I
·
 

tt
 

"1
1 

t
j 

t'1
' 

~-
" 

a 
r
t 

0 
t.a

 
0<

 
... 

r, 
t1

 
:.r

 
t1

l 
fl

o 
n 

I'?
L

' 
....

.'. 
tot

 
.. 

f.)
 

:;
"

.. 

,--

0 
,.. 

-'" 0 :J ..
I
' 

~
~

 
N

a 
( I
-

0 
n 

L
' 

..
(.

I 
'd

.. 
c 

0 
Ii

 
('

e<
 

,.,. 
" 

b
( ~

 , 
'<

 
J
-'

 
l>

'"
 

t 
0 

,
• 

I
'

0 
~

 
I·

"
 

(
. 

(
' 

n
• 

n
1 
~

~
 

" ( ~
 

!.J
 

te
l 

t"
t 

::J
' 

(,
' 

(:
'

" 

~
'

 
riO

 
tl

 
:>

' 
c 

"
,.

 
.'1 

,-:
,. 

I
'
 

C
:l 

c 
.,.

:-,
(.

. 
n

'
...

('
l 

~;
, 

f>
 

fi
 

t>
 

::J
 

{ 
rJ 

()
 

•
".. 

rJ 
e-

O
 

('
l 

rt
 

t'
l 

11
 

C
 

I
'
 

p
. 

(1
 

{
' 

;: 
.....

. 
.....

 
,.

 
l,

' 
..

0 
ri

" 
U

I
'
 

0
., 

(
'

1'
1 

O
'

0
0 

'0
 

0 
(
, 

rt
 

:->
 

",,'
(J

 
u 

t\
·J

!!
 

t·
~#

 
[.

 
Q

 
t·

· 
:J 

C'
l 

r
t 

~
 

:...
 

"" :J 
(
)

(
,'

 
0 

'<3
 

l'J
 

~
 

.... 
0

..' 
.... 

0 
I'l

l 
=:J

I
'
 

P
-

~
 

~
(
\ 

t,
 

1--
/1 

C
r
t

L
. 

" 
t 



'" ---.... t ... • 

~-..................."'" 

.......
 

..... l. 
~ 

!~--n .

-"""',.,. -':;,;'" 
-~--~-t . . ..... 

"" 

..... ... 

.. .. __ .,--,. """'l-

Aq 



~,. ..._.. . ... " -----...........
 
r 

.. •" 

,...---.---." 

e ':j .,.' 
.c. 

-.-....... -"'-

.. 
.-

.. ,,---:-.

....... ""
 

,.•• n .-"" .... 

_-.,_, .__ r" 
~...: " 

."...,.....-'". 

"'" ,,, ... 

.roo--..... , .. 



--

_ 
•
•
.
•
 
_

.
.
 

l'
 

v 
...

•
:" 

..
 

~J
 

c 
11

 
::

. 
I
"
 
c
o

o
 

-
. 

-
-

0 
n 

0 
,)

-

<:.
1 

I
" 

r 
(")

 
(
'

J 
p

. 
C

o
:
1

 
.. 

~.
~ 

p 
~ 

.. 
(J

:)
' 

( 
,;

:
f 

I 
~ 

( 
•

• 
l 

:J
 

l 
(}

 
..

' 
<

l
,

J 
,M

 
I;

'
<l

 
I 

..
•

• 
C

)
"
 

C
 

•
• 

U
' 

I 
(J

 
I 

~J
 

•-
: 

r:. 
~

 
CO

· 
f'

 
("

 
p

. 
()

 
I

• 
('

. 
(

r ~
 


'i

 
• 

I 
(
I
:
J
i
~
"
:

 
"
"
 

II
 

('-
C
'
.
~
:

 
( 

,';
, 

II
 

(}
 

(
~
O

 '.
..::

 
(I 

\
'
,
 

n.
 

( 
: 

tv
 

h
)
 

,.
..

 
,,

,,
 

"
,
-
:
:

• 
I 
~
.

 
[0

• 
r, 

•..
. 

,
: 

f. 
. 
l
:
 

"'.
 

r 
,

: 
t·
~ 

I
'

'j 
L 

l 
I 

fl
 

,,
,

r'/
' 

~
.
:
:
S

 
l?

 
,~

 
C

. 
(
' 

,
,
'
 

(
j 

:
.,


 
I""

 
.'

.,
 

....
... 

0 
r: 

t1
t'

(,
 

CO
 

tC
 

C
 

.:
: 

t
,
,
:
i
 

(') 
(


(
1

1
 

I'
>

 
r. 

r
~
:
"
:

 
D

 
(

I
' 

, 
n 

C. 
I.

(.
, 

I

 

( 
<I

 
'..

:~ 
I'
~ 

:.J
 

C
'. 

'"
 

l'
l
,
"
.
 

, 
I 

• 
:

(
)
 

I
:
 

0 
11

 
r;

 
•


 
•
•
 

~.
' 

.
:
:
~

 
(
r
"
O

C
I
'

..J
L

 
(
f
,
"
 

'.J
 

t~
 

(;
 

( 
r'

 
(.

 
~ 

!:
II 

() 
n 

:"' 
1 

: 
H

I 
I
i

I;
 

{..
. 

: 
-:: 

~
 

('
, 

r 
0

I)
 

''i
> 

(
' 

()
 

I.
 

I.
 

,•.
,
 

I
• 

r
o

o
 

: 
roo

 
( 

!.
('

•J
 

C
l 

1'-
I 

0
. 

(
(
:

..'
 

I 
l 

(,

 

I:
 

,;
 

I.
 

,,;
" 

I 
I

• 
:;J

 
1 

I 
...

 
1'1
e
l
i
 

'"
 

(
i 

ft
 

t.
( 

{ 
'"

II 
(. 

(' 
('

0
IT

I
II

;:
0 

t-
;,

 
l.J

 
t.

 
I

" 
~'

) 
Q

 
'.

. 
()

 
:

• 
(
' 

: 
~

 
J 

:-
; 

~ 
C

 
r?

 ~
 

, !
 

:1
 

:-,
 

~J
 

• 
t 

f.
) 

• 
:~

. 
( 

" 
" 

.
-

I:
 

:;
i 

0
()

 
0 

0 
L

1
 

t.
 

I"
~ 

l'
 

I'
, 

r: 
('

I 
II

 
II

I
..:r

 t
, 

IT
 

n 
r; 

r:-
r 

(" 
I..

.. 
~ 

J 
e;,

 
:"

 
: 

rj
' 

I 
I

I
t

()
 

I ~

 

l'
I
T

 

~ 1- .J

- 11
 

::
 

0 
.
.
.
.
 

_

_ ."" ,.
; 

F
1
~
.
r

 
~1

 
l)

 
c
).

 
""

 
I
:
:
;
'
 

"
~
'

(
~

 

C
" 

I.
 

..
n


 
~l

 
'"

 
..

 
(~

 
(
)
 

(
)
 

rot
 

<1
 

t 
to

 
l"I

'
0 

C
 

(
I 

-
-

.
•

-
..

 
U

 
I,

n
O

o
 

r 
0

(
I
 

_.
 

l-J
' 

IJ
 

(')
 

.,
I"

 
( 

n 
i'. 

".... 
I 

t:
 

c 
()

."
l 

~';
' 

t~
 

~l
 

b 
0

(

 

to
O

" 
l.


 
('

) 
0 

0
0

0
...:

11
 

l~
 

r
t 

n 
~ 

t
J
~
:

 
0 

0
C

l 
11

 
Ii

.
0 

p
~
r
o
t
~
~
p

 
t

0 
I

I
r 

f.1
 

-

IJ
 

.':
 

:Y
 '<

 
...

. 
~

 
( 

0 
,_

 
.
.

J
" ': -
'

: t,
 

(
(
'
.
 

I.J
 

'\
j 

:;
t 

n 
I
j
 

r,) 
c. 

r'
 

I 
17

 
•.
, 

(" 
(J

 
I'

-l
>~

' 
U

 
"
;1

 
I 

I
;
 

• 
\,0

.' 
<

 
r, 

r
t 

r:-
0 

(
l 
n

e
t
 

'
-
.

".
, 

'1
0 

o
::

t'
 :

 
r"

'~
) 

CI
 

:j
 

t-.
~. 

f.".
 

~:
 

v 
('

J
\ 

0 
II

 
~ 

H
I 

(~
 
f 

rot
1I

 
N

 
I'

-
(

. 
(
' 

1
M

 
n


 
r 

c 
I'1

J 
1

l
1

:
J
'
c
o

:
;
l
 

~~

 

o 
~

 
0 

(
')

r
t
U

D
 

0 
0 

'-'1
 

0 
C

I. 
l.

f 
l'"

,' 
II

 
n 

n 
~
j

 
r.

 
,'

, 
(,

 
r:: 

» 
0 

(.
 

\1
) 

t-
i 

1
,
:
T

 
~

 
-


. 

,J
 

~
 

ct
 

,.
0 

c·
1';

.
:r

 0
 

11
 

0 
(J

 
t'I

t 
(I

i 
Q

 
'"

 
'1

 
0 

I
~

 
~

 
~)

 

--
-

(1
 

cr
 

C\
. 

~
 

()
 

Q
 

(, 
't

l
I
'
 

0 
n 

t
,)

 
II

iJ
 

t 
I
j 

0 
l1

 
:
.
' 

I~
' 

(J
 

c: 
.

l 
rt

 
( 

n
o

,
,
,
,
 

n 
Do

 
rT

r 
(} 

r-: 
(. 

r: 
tI

 
"'

, 
(1

 
('

) 
"
:
~
'

 
r


 
I."


 
r 

••
 

I 
t
l 

,.
. 

('
) 

I~
 

1"-
c

0 
,.

-
0 

-J 
r
t 

("
 

oc
t 

,.
;,

 
P 

po
 

I 
,..:

) 
0 

r:-
r.

 
11

 
C

.' 
"
.
 

t--
i, 

&
 

r.
 

""
I"

 
r-, • 

.
~

•..~
 

,-i,
 

f?
 

(
I 

I
ii
 

0
0 

l 
:, 

::J
' 

l:J
 

(; 
~ 

rt
l 

.
.
.
.
.
.
.
.
 

0 
11

 
0 

to: 
~~

 
~

 
I
r 

0
'

I 
rJ 

~
~

 
n

n 
~

~
 

n 
D

D
 

~
 

" 
. ~

 
lJ

 
[.

 
<'l

 
()

 
I"

"
0


~ 

" 
11

. 
~

 
-' 

t 
P

s:
0 

'-
q

 
I 

~
 

r
~

 
II

 
c
,
 

_ 
.~

 
j\

, 
...

. '
 

1"
:, 

...
.. 

(J
 

D
 

f>
 

to
' 

r..: 
• 

'<
; 

I 
,.

'"
. 

~
 



,--,..""'_.~ 

,.. .. .. ----""l, 



.. ,.-,
"' .... _... 

"'--,
........ .... t: ... .> 

• " 
'> .... 

... -. 

• 
I'. -'T.... -...... ..,... 

'-:''' -. 

-0 ....,., 

• • a 

...... • .'-.

"r-r-(j ~~ ;-.. -:-"", .. _,.-,.,-

-...... ......... "'1\" --~"""---"'""=" -.._-..
 ~. ...l .. _ &. .......~ ....
 

-.......-



_._--~--." 

,..-,.. 

..., " "" , 

-,.,,.............
L'"'I;
'. ". 

~---~
" 


