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ABSTRACT ___________________

We give conditions for the function q(x) which guarantee uniqueness

of solutions to —Au (x) + A
0
u(x) — q(x)u(x) = f, where > 0 is a

constant. We consider separately the cases for solutions in H1 and L
2.

In fact we even prove existence of H
1 

solutions under the additional

assumptions q(x) > 0 and f € L~~. We apply our results to the problem of

essential selfadjointriess for a class of Schrodinger operators and we are

able to prove an interesting generalization of a result due to Kato.

Gaveau has proved a result similar to ours on L
2 

uniqueness. His

proof , however , depends on a probabilistic argument, while in contrast we

do not use any probability theory in our proofs.

AMS (MOS) Subject Classifications : 35A05 , 35.310

Key Words: Bessel potential , Distribution, Measure, Schrodinger operator
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SIGNIFICANCE AND EXPLANATION

The Schrodinqer wave equation is of fundamental importance in quantum

mechanics. In the early 1930’s von Neumann made use of the theory of self—

adjoint operators on a Hilbert space to place quantum mechanics on a firm

mathematical foundation. Thus it is important to know under what conditions

a Schrodinger operator with singular potential is selfadjoint on a Hu bert

space. The obvious Hu bert space is L2, the space of square—integrable

functions.

We consider Schrodinger operators of the form

n 2
T ~~ 

( —p--- — ib .(x)
• ~~x. j
j=l j

with a singular potential q(x). The operator T + q is difficult to

interpret as an operator on L
2 

since L
2 

functions are not necessarily

differentiable. This difficulty is circumvented by the following device:

define

(T + q) (u) w for u .w € L
2

if there is a sequence of infinitely differentiable functions 
~~~

. € C
0

such that 
~~~

. -* u in L2 and (T + q) (
~~~.)  -

~ w in L
2
. The problem now

is that T + q niay not be well defined . If it is then we say T + q is

essentially selfadjoint and T + q is a selfadjoint operator on the Hu bert

space L
2
. Our paper generalizes results of T. Kato on conditions which

guarantee T + q is essentially selfadjoint.

The responsibility for the wording and views expressed in this descriptive
summary lies with MRC , and not with the author of this report.

______________ _____________________ • - —~~~~~~ —•-—-



U, I
U, N 46 46 C i
46 14 4) g. ~ 0 444
C ~ C C .4 ‘4 44 ‘-4
0) P’ 0 “4 P -.4 46 4’ 4)
g. C --4 46 (4 C 4’ 46 ‘6 • I

••.4 4. 4) 46 P 4) C ‘-4 N
-4 -o 0 14 0 44 ‘-4 5 “4

46£ •o 0 
44 N 46 “4 -P (4 .4 C > 4. ~~ a -

>. 0 C 3 4) 0 0 C —4
C (1 4) 46—4 In .4 

— 46 >. 0 P. (4 .4
‘44 C .-l -.4 46 r4

46 0 5 C 4. -.4 4’ 4) 4) 0 4. 5 - .3
• P 0 ‘4 > I) ~ • “4 O N

o t~ 0 ‘4 46 (4 46 44 C 1) 4) .4
4) 46 41~ 4) 4) C 4) (4 0 P P 4)

• 46 U A -.4 A • .4 11 ~. -.4
N .~

. 0~ —4 ‘6 46 N 46 -.4.4 1) ‘4 14 154 0) C ‘46 .-4 C —-o.4 (
~ ‘4 C I ~ 0 ~ .46 0 • 

~~ 
g C

0) 46 4’ U 41 46 -.4 C 0 0
44 ~ • N 44 -.4 1) 46

P 0. C 4) -.4 44
. 0  4) “4

‘-4 01 ‘4 I 44 C (0
46 46 3 P 0 15-5 P C 0 .4 14
.4 4 . 0 (0 P (4 -.4 - (5.4 0 “4 .~. II~0 —5 4-’ 0- 46 ~1 8 .-~ 0 ‘4’ P 4’
4’ 0 4’ .i ~ 4 ..( 0) C) 14 In 46
--4 4’ 46 0 P 46 41 0. C 46 46 .4 4. .. “4 —. 14(5-. 14 + U) 0 4’ IJ 5 0
-~~ 4) 4) 41 .4 .-4 .-l P C I 0. .-C (0 .~~ N

U .3 5 4 -46- N°. ~~ ~ . .
~~ 46. ISN 0 46 .4

(4 I 4) ~4 4) 4) 44 5 C - —
(6 4) 4 5 (0 44 14 4 6 . 4

C O P
—4 -< 4)

4 6 4 6  C ~~~~~ ~~ 
ç C .4

S
4) 5 ~ 4•0 + 

4 9 • 0 •o a. 0 0. ~—.
P ~ 6 1-i -4 0 ‘44 554 4) 44 (4 .4 5 .4 ~0 S 4. 0. C C 0 0 46

‘6 6 6 0 .~~ 

• 
C C “4 ~ III III III III III 151

~~~~~4’ .~~ • • 1 4  ‘.4 44 0 0 $ 0 0 .  46
0) > 4 -.4 . • (4 .4 5 (4 —a a -.4 N 4) 4) 41 41 (4 46 (4

.4 .4 .46 .6 44 • a.
~~~~~~~ ~ a P U ii 41 .4 P .4
0 (I 46 U ~~ 

(0 .-5 -.4 •.4 C —4
44 16 .46 .4 45 46 50 0) 0 (4

5.1 4) 41 -.4 (44 14 4 p4 46 46
4. — 64 14 04 14 “404 
VI m 54 (0 41 46 4) 0

44 4) --4 • 44 14 (1 4’ 46
01 0. ‘44 X 0 A 0 44 ~~.6 14 0 0 4) —‘ 3 ‘44 C

Sn
4—

“4 4 6 >
- 0 a ~ 

.~ 
N

4) 46 46, ~~
.4 46 -~ 46 44 ‘44o .-i •

P .5 464) 4) 46 0 44 46 46 1 0(4 44 .< 46 46 (4 0 .
~ 4J

0 C 46 144 4 46 -.40 -.4 A .4 ~ 46 .46 44I 4) 14 3 •  u u ~• 41 14C II 46 .~ (~ I n > .  41 46 46 44 4 6 ( 4
14 ‘-4 0 C 0 46’ ‘54 46 0

-.4 14 46
5 6J •.4 46 0 44 .-4 14 0 A 4’ C C
P C 4 6  A l  I 46 4’ .-I N 46 44 u46 (_ 4) 44 CI U I

46 .4 .4 ‘44 ‘44 14 ~ ‘~ ~~~°4 6 - 4C .46 “4
g U • 4) 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I~~46 4 4 4 6  .4 0 46 - 54C 4 4 0  .5 .46 .46 .46 o “4 ~ ‘.‘ ~ ‘I(46 44 4 6 1 )  3 I 4) • 46 . -
~ 1 ~ 46 .4 >,p• S () 4 4 4 4  V 0 ~ 46 .5 4 S• 044 41 ~~~~ — 

46 0 .4 46 (4 .~ ~~~~
4— 14 44 — I 14 4445.. 46 (54 46 46 46 P 46 .6 g.5 0 0  460 v i  “4 0-• 0 0 “4 3 ‘41 o 2 446 46

4 6 4 ’  46 46’ ~~ -~ •~ “4 A AU) ~ I J > .
A U)

. 
° 4’ •

‘-4 ‘-4 44 3 .6(46 

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--4 .4• C U ’ ~~~~~ 46 44 I ~~“4 0 54 46 0 46 46 46 46 46.4 44& 4 4  46
a

+ • ~~ 
8 

~ 
8’ 

-~~ ~~~~~
_

~-. 0 4. +

‘4 .46 .4 5.. “4 0 1.
14 14 46 P 4’N

5 ~~~~~.5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ iL .
46 44 46 45 44 0 14 ‘.4

54 44 O~~~~ I
C 46 .~ 4 6 ( 4 . 4 6

46 44 4 6 0 4 - -
3

~~~~~ .~ .~~~~~~
.4 5.4 46 54

46 -‘4 14 .4 46
‘46 0 44 0, U

• •



-4 2’
--4

V -& .4
-

0 5 ‘41 
- - .46

46 -. - — 14 U 
-~~ 4)-.4

0 In ‘54 A U 41 .-4 —
- 1 0 .46 • 0 4’ 5.4 A (0

• 1 4 16 C— 4 — 44 C
S U ‘-4 .46 - (4 “4 46
In 5 44
• 4•4 44 ‘~ 44 0) 4)

A ~ .41 4. P.-) 4) 41 ‘., + 
U 0 5 46 A

0 44 C
5 — -.4 -.4 -.4 5(0 5 — 5 4~ • A 4’ 5 56 4)

0 ‘44 5 (0 • (4 4’ U -.-5 • A (0• 46 A • C - >. s 41 ‘4 4) 0 46 0 -.-41) ‘41 0 - •  In 4’ ‘14 54I O P  — U 4-4 4 4) 0 -.4 - • C P
46 16

.4-4“4 ‘6 .3 — 
5 

‘-4 V 4~ •0 C
.4 I .6 — 14 0 41 0) -46 0

A — 0 ~ P C ..4 ‘4 44 0 0
0

46 4)~ 0) ~~~. ‘44 (0 0 ~d 46 44
A l  .46 -. -.4 —

-4)- — 4) 3. Al  (4
v i  C

0 4)41 *6 3 A4) ‘~ “4
5 4 4 3 -  

•
0 ~~~ A l 3 5 - s  ~ C ‘6

-. I 41 ~~ C ‘-5 1) 
~ 

H A lS D ‘54- C - U 4) — ‘44 -.4 Ii C 0) ‘.4 > S
‘46 0 — • (4 5 0 44 41 ‘6I • .4 -.4 -0- 44 v i • 46 14 (0 4~

) 4) ,4 • C
— 

41 • 14 44 -G (4 44 - 44 —4 1) 4-’ 0 0 -.4

~~ I C  ~ .~~ 2 4’ (4 a61 0 01
• ~1X — 46 14 I C 0) .14 44 44 2’ A l

~~ I’VI N 441 + 4 4  —- - 44 5 54 14 14 41 C O X  ~44 I -< —
0 -5 4) 4’ -5 ‘-4 

-~~ —. 5.4 C 14 I
.4 4 4 - 41 14. P 44“4 - 

~
. i~ ~‘ -o C ~ 14 ~ 2 ‘6 14+ • 4’ -.4 I~~ 5.4 46 44 .4 4’ C 0

0 .4 -.4 46’ P ~14 41 44 C 0 .4

• 1 ,4 . + 
C C U 0 ~ +-.4 “4

~~~ 
10  6. (6 44 4’ 0, (4

C) — A 0 p5-5 CS NI SI In -& 4) 4’ ‘-4 -.4 0 P
0 1 ” 4  .. C In U 

0 46
o ‘44 I

— 115 .4 -.4 C ~ 0 4)1~~~ - .  (4 - 4) ~ 544 ~44 54 
-• 41 4) 

~ In 45 1~ 0 ‘4In 1
~ 

(4 ‘54 “4 ._5 I ~
-~~ 5 -4 4’ .4: ._. 

S .141
-• 41 .11 .— ii

~4 I —
~ ( 11 Cl C ~ A Sn 01 ~0 .-4 14 4~ ~~l N In
• 4) 145 4) • 41 0 • 01 • 4) —4 46. 46Ill s-I A 0 4) 4) .4 .46i 8 I S ~~~ .2~~~~~~-. a.i~~~~~~~~~~~~~~~ V I n C I — - -

SI 
0 4’ —

0
0 46 “4 - Al -

~~

S 
€4
.3$ 

2‘44 46 -8 
- _~~~~ (.C0~~ ~ 4)

— ~~ A f l  
~
. 

41- 4’. . S S— 46 0.(4 (4 0 - 4 6  4~1 44
• - 46 A • .4

•-4 .4- 2 2  .~ ~~~~ ~~~~~~ 
.4
-.4 5

4) s6 “4 ~ 1. a 451) .4 0 3.
46 • 46 I .. ~ .2 14 (0 (0
‘5 “ — P v i 46 4’0“4 — 8 1)46 + 

~ 
4’ s-I C I~‘6 - -4 V 0. .4€

~•- ~~~ ‘—~ ~ 4’ . 4 4 6 . 5  VIA C “4 46 46 - (4 -
~ I‘5’ - 0, 4) 4’ ~. 4 6  ~~~C I  5~~~~ 4 5 ’• ~~ g ‘~ ‘~‘ 46 46 4’. U ‘U4’ VS a. ~4’ 1 ‘4 0. — “4 .-~ .4 0 46 4) — 44• A ‘ ~. ~ A I X  ‘46 .4 - 4 4 6 0

0 4 6  ‘~.4 —. 46 _4~5 (0
“4 5— - - . .,~~ ~ 

5 €1 4’. (4 5.• III •~ ~ .4 4) ‘(4— 54 .4 4 44 -— — • 05.4 (4 — 45
~

“4
~~~~ * 0 - N

~~~~~~ 
~~

5
~~~

l
_ _ _ _  ~~ fl

5
~;

4’ 46 46 .-4 4)
I~ • -~-4 46“4 44 4 4 6  •~~ ~~~f l .  

(
4 6 1 0  ~~~“ 4 4 ~~~ .445 -I 4) 44 .4 44

44 0.

• --~• - —-



$
0-;

4.
.4 U

16 C 1 44
(4 4) 44 ‘6C 4) 5P 4’C — § 0 1  44 ‘341 44 46 ‘6 5.4 5A — .26 4-’

I.? 4) ~ 
-
~~ . 41

5.4 .4 ‘44 2’$ I 0 14. 46
— U — I -rI .54

-~~ -~~ 
•~~~~~~~~ 4 ’ .  • N ‘8

-.5 4. (6 
• 

.4
-• V

~~ .. - 4 ) ’.~ . 2 4 4  44 41 14.
— ‘6 -~ 0 8 .0I—. ‘-5 — 44 464) 5 4)

I N
“4 In 4’. ‘0 ‘3 46’ -.4 5(4 44

+ 44 3 ‘3+ • IC
-• 4-, — 14

‘46 44 A ~~ 4-’ — ~~‘ ~ 46 .4 5.1 .4B g. .5 I S 4,5
— ~ 8 ~ • “4 5’ — C5 4 4  44 ‘6 I ~ 0-‘-I 4J 4) 

(4 ‘3 8 “4 0
C 0 45 -.4 46 5 0 + V •

C 46 (4 -~ 2 5 ~
‘04 0 4-’. 

4., 5 4’ 46 — “4 4’— —5 ‘6 •—. Il 46 “4 5.4 ‘5 (4 44 .46l
~~~ Ii

In 41 2’ “ 
“4 0, “4 “4 ~4.1 0. 4 44 I

I 1) 4) I~ 44 0 ‘0 + 

~ ~
• •: ~O ‘46 5 ‘-4 -‘4 s-I 0

“4 46 ‘I J H I ‘44 a 0 46 • (4 10 Al(4 -— ‘5-s -4-’. -54 — “4 5 4) s-S‘ 4 4  5 4) s-1 ‘.~~ C 4.. ‘0 ‘-5 0 — 5 + s-Sv i  —4 ‘0 - .5-4 14
— 

.4
“4 1.. .4 • “ I III 5(4

-‘ 5... 14. % J  54 ~ -
~~ A -4 ‘4VI I 4) 4)

~~ 

.4 
“4

(4 - 2’ 2 > 2’ ~~~ S ” 4  16 —4 0
— 46 ‘44 0
0 ‘-4 16 (6

V I ~ U) — ‘ 1’ 0 0 + .4 .4 I
+ 0) ‘4 0 14 4) -.4

1,? 4) .54 ,-4 4)
- 4 6 - 0 2 (4 ‘

~~5.. - 4-’ ‘6 01
46 — 46 —4 S 0 .4 “41 (0 1~~~~~~~ I 45
- “4 U ~1 ‘6 ~~~i C I

~~ I 4) A .1 1(4
— Is ‘41 0

P ‘5-’ . I54 ( 4) 5 4(4
1.. 0~ V CI 0 4’ In

— 4,1 4) 5 46 — C 4) —
4-1 ‘5 - f  ~~ ‘4~ i P 4) .54 4) ~~ S
—4 01 14 .6 .4 01 ‘41 .4 (6 41 (0 .4

• 
1 o~~~~~~~~~~~~~ 2 I 0 ,  .4—4 44,  A 5  41 _4 .4

-
~~ 0.5 4’ 44 4’ ‘0 Vl.i 0 — 0. (0 4’ (1)

S $

a 
•• .4 • V

01 • • 44 4’
14. A 45 ~~ C ‘~~~ •
A 5 5 0  0) ‘44 • 

5 
- “4

1I 4. U 
0 

Io ~~~~~~ v i  554
44 — C) SI

‘B 0 “4 (4
C 44 0 g’ - 

‘-~ “4
1* 14 4’ II, - U C 44 4’

.5 4) .54 4‘4 3. .4 ‘0 -5
.-4 “4 — 46 .4 14 4)

‘2 4) 44 5 0 )  ‘ 4 6  (646
5.) 4) 0. II ‘6 

‘
~~ 4) 46 “4 + 4) 5 (0 44 — .46 .46

1. 4’ 0 0 46 ‘6 — In • s-S 1) 41
•,4 44 ‘54 46 ~~ .“

~~~~ I 
.4

1~~ 5 
II 0 — 4 4

46 0-4 4’ - C)A 41 46 • .4 46.4 - -  2 ’ U  
~~~~~~~~~~ ‘6 

8 
V S ~~P — 4’ — -.4

+ 0 .30 r- 5 44 044 54 — 
•
~~ 44

.5 4 . 44 4)
4’ IJ s-s 14 V 

5 
0, 46 - A -

“4 “4 ~‘ o l ”  -S 0 . 4 50  .2 s--i I 
A l  ~~ I

4) U v i  ‘— a. —u 
~< U S I-’. 

— - 3 C3 ‘
~~ ~~~~~~ 

~~ 
(4‘0 ‘4.’

C ‘4 P 1’ X 
‘3 

(4
‘4 • 6 ‘46 — 4) 16 .5 (6 ‘~~ 

2’ 41 554 (6 .3 46’-4 — 14 -54 4) 4

‘0 “4 ‘6 — 46 40 41 5 ‘-~ 46 4 ( 4 ,~~

(4 • -41 54 • ‘6
4. — (4 6 

a 
-~~ N .4 (4 .4 144 5 -4-’. i. .4 5

.4 
4’. 0 :0 ~~ 0 0’ —C ,) “4 4-1 6 

.5 .46 ‘3 4) 4’. .4 5.4
-4 — 44 4 - .I  A l  .4 (4

~~ a •~~ 
-~~ ~~ 4’

~~
‘ 4) “I -N 

4’ 4) 
‘6 8 0 —

01 55 0 4  0 ‘-4 5 ‘0 8 2  
‘~~ 40 0 .46 #4 — 0 +

~~ A l  
“4 “4

S P ‘54 (6 -.4 .4.4 A — 
~~ .2•2 “4 .3 ‘44 + ‘4 4

C U 46 54 4 .4 ‘6 — “4

.5 5 41 46 (5 44 — 5 • 80 ~~ C “4 (4 U , 
— II • 46

4’ 0. C (—4 5-’ (4 14 4’. .4 45 .4 ~~ 
• l’. (5I — .3

4. 40 • ‘.4 4 .5 • 55 ~~ 5 5 4 .4 4’,,

~~ 1 4 -‘4 ‘0 0’.
‘6 -.4 56 .‘ 4) 9 (6 

‘0 

‘.‘ 
. 44

16 0 III — .4 5 , (4 45 “4 4)

0 .44 ( 6 1  4~ — 44 I 4 46 .4 14 46 (0 
.~~ ~~ 44 3 

14 ‘5
53 40 — 14 — 4’ ‘4 4  ‘44

46 -4 -‘-.4 “ 4 4 6  • 
~~ .4 -€‘..4. .3 14

• V

0 ‘8 * -.4 46 4) 54 46 • 54 -8

‘-4 ‘0 5-’ 4•41 — ,-4 15
-
~~ ‘5’ -~~ i

• (6 4 1 4  
_ _ _

54 ‘II — S 5-4 — .4

C i  

! —  0

C U 41 45 ~~ 14 
•~~ ‘ 5 “4

4’ — 
~~ ~~I V  ‘44 ‘-4 . 4 , 4  -,

5 ~~ 
‘
~~ ~~ 

Ii 0P “ 4 0  — -•

- 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

• ~~—



V
46
0 ~. 2 .  -

-.4 54 . 5 5 rO
0

U ‘41
P 0’ 4)

(61 4‘2 4’ C
56

.5 -.4 -~~ 5 (6 44
— - 4) ‘6 . 46 -
14 14. “4 —.5 C —

.46 
5 5 0 -0 0 0 4

‘4  ‘-4 4. 4’. 
-
~~ ‘~ .46

—40 ) .  “4 2 -. u V A
0. a. C 1) — ‘4

(0 s-I (6 54 46 4 .4 .4 .4
‘6 s-S II 0 ‘44 -.4 U
U 0 64 40 0 11 5 0 1  46

0, 2’ “
~~~~ 

I 
•40

1) 4-I 0’ 56 (65 -.5 46 0, 4) U 1-.4 0 •.-S s-I
I, • 0 44 44 0
4) (5 00 

• 
554 -.4 16 4) 4) ‘51 14

)4 
‘30 5 5 4  Al 

,~ ~ 44• ‘0 4- 0 ‘5-4 0’ —.4 4- .4 (6
U (4 4) 4) ~ 46 ~ C .~~ Is, 54 I
0 C 4’ -‘-I 5. (0 — —5 -0 - ‘(‘1 4 ‘44 V

(4 —4 - 0 0 (0 0- 4) 0) f’. .5 • P —4
. 5 U .5 a ‘-~ • 0 4) 4) -r’. - ( 0  0’ 4 +

-0 46 4’
16 ~ 0 • V

‘4 (4 (‘5 s-4 4~ .5 ‘-4 S VI .5 • ‘-4 0 ,, •14.5 
— U 0 ‘5 I

-0- 0’ .4 ‘.4 ‘44

461 44 4 4’ -.4 C — 0 5 (4 554 53
“4 U ‘54 “4 4’ ; 8 2’ ‘41 U C I1 “4

0 4’ ‘.4 
0 55 5 554

.4 ‘5-. “4 C H ~~ 44 ‘0 41 I 
— 0

~~ 44 46 .-4 —
I- 

U~~~~~~~~~4’ 5 5< -5
. 

— 1 40’ “4 —S (0 461—l I -.5
“4 

C “ 4 0 0 . 0 . - I  46 3 4 )  ~~~~s-S II H N 5  40 • + s-S
S 161 “4 

— 
40 0’ —
‘0 ‘6 

+ -~I~ ‘
~~4-’ ‘5 0- •2 ‘3 ~ -3‘6. 5 .  ‘6 (4 ‘6 5 1. 4)

4-) 4’ .4 0 0 . 0  0- 4. 56 4 ‘44 46 46 I
4 ‘41 41 44 0 0’ 0 0. 0 .4

(61 5 ‘ 3 S O I .  
— a .  ~~~~~~~~~~~~~~~~~~~~~~~~0 •“ — U‘-I

5 $ ~ V (1 41 ‘0 -.4 (4 .46
0 s-I U ~#1 .5 .4 46 “4 41
‘4 ‘-4 41 0 s-S ~ 5 41 V U

44 —5-’ 1~ 4,~ 
~~ 

5 0 46 .46
-~ 4) 

8 ~ -s 44 ‘-5 0. 0, .4 4.4 14 CI
S •

—
~~~~~~ ~~~~~~~~ — s s —  0~~~~~~~~~~d ~~

s-S 4) -ro .4 54 ‘44
0. 0’

V

t 4  46 0
“4 ‘5 

2 • .2 ~~0) .4
• 

•
~ S V ~ 4 41 41 .4

7~~~~~~~~~Z~ 
~~~~~~~~~~~~~~~~~~4’ 

~~ $
4 — I- ’4 16 — 

2 
15

-44 = =
• ‘3 ‘~~ .4 -.4 (0 4s-S —

• ‘(6 ‘~~ 
$

53 ‘6 
5 ‘0

U

—4 V 
• 

= -.5 —

-~~ 4’ ~ 1 ‘< 
~~~~~~~~ + 

0 0,
.5 = I 4’ ,~~~ — 46 I,) H

-.4 - -.4
- ._.

‘~~ 
.4 .~ 52 .-S + 0 5  V V 46

‘4. — — I 4 S — (5.5 ‘-5 54 (4

‘-4 .4 14 1(4 0-5 5
‘-S + “4 — 5 ( 0

• 5 -46 = .46 41 — (0 .5 (~ 40 (0 .4

I-. ‘-4 .~~~ 46 + — (4 525
4 

— (0 —

0 ‘46 — 0 v i  V • ‘-4 • I 
5 5‘44 = ‘46 4 ’ 4 5  N

-54 + 
~~~ ~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
• 14.4

0 14. = -0 =
41 I -‘4 44 8 I U 4 5 5A l  -.4 — •0 

5 
.4 V 4 + 53 53

v i  $
53 ~~

, ‘-40 41 = =-‘4 -.5 4’
It, 

v i  v i  
3 

v i

• •..1 8 ‘-4
+ 46 40 — 0 I~~ 44 

•

= 4’ V -.4 0’ 46 ‘0 4,4
• .-4 4’ 

~~~ 
• ~~46 V v i

‘3 46 -.4 . 4 ’

• A l ~~~ 
‘6 .2 •~~~~~~~~~~~~ 0 5 4  4)’

4’ +44 -S — V •5 54 
$ 

-

0 41 -

~ ~~~~~~~~~~~O4
V — 0.

.4’. .5 46 

! 

10

-~~ - 

.-.
46 .4

• ~~
‘ I

- . ,
‘



U
4’
‘-4

14, II-. P
0 0)- 40

SI-I 41 0 0’
0 0 -l (1 0

U) 54 4’ 4. - 0 (6 4 0 4’
0 4. 40 46 44 01 “4 (0

—. -, 0’ .0 — 5. 0 41 C 44
o ~— 56 0- 46 41 41 0 0
.5 0 0- 41-  4) 0 P -.4 ‘.4- 54 5 - 0 .5 46 Ps 0
-- - 0 .5 -0 44 0’ • U VI

— 0 4) 0- -~I 44 441 P C ‘0
- ‘9 A l  (6 4.4 C 4-1 0 56 46 “4

—4 (1 A l  554 44 .4 46 4. 54 ‘54 0’ 0
• • o 0 0 41 -‘4 C 4. C .5

54 s-I ..-. ID 0 - 0 4. 0 ‘4 4 -.5
~ 0 ‘~~~ — -0 64 .4 46 4’ 0. ---I ( 4 -  40 —
0 4-. - -0 • 4) 4 0. -4  4-’ 0 (6 .5 45 4.4
.5 0’ — -0- ‘0 46 11 41 4.. Cl 4)

‘0 ‘— -.4 s-s 0 VI w 0. w p 
• s-s

‘0 0- -4  VI — U C 4 5, 4. (41
“4 0’ ‘-4 I 0 0 4 4-.

—4 0 46 5 0  .5 A l  VI --4 (4 .46 0 .46 ‘~~ C
A l (0 sD — 4) -.4 1-4 05 46 0. 0’ — 41

V 54 0 .5 46 6 55 14 4)
— 54 I • .5 — 4) s-I s-I • 0. 0’ 46o (‘ -G ‘0 -0- .5 0 s--I 3. 4.. • 0’

‘4. (‘1 .5 4) — 0 - ‘0 01 ‘5 554 4-’ 4’ 0 45
• 0- 44 e- 0 4) -0 46 .5 14 -.5 46 ‘—.5(4 4’

- ‘ 46 6 45~5 (6 -.4 .4 4) A l  ~ -4
-~ - 0 ‘0 -a. - 0 0 4) 4 Cl 54 III

.4 5 — —46 — I 14. 0 ‘1 46 44 — 46 0’
(0 Id C) .4 (4 4’ “5 U• 54 IC IA —
0 + .4 + 0- — -.4 (6 44 ‘4 (4

- -0 (0 4) .)4 .5 C ‘4 0’ 40 — (1
I-. -‘ ‘~~~ + — -& - 4 C 41 Cl -.4 46 0’ 0

-0- -0 0- -0- 40 00 0 -‘-5 46 .5-.
0’ -— 0- — — 4’ .5 14 -I 0 4 0

- . ‘54 -0- - — 0 64 0’ 4’ 0 0 4 ’  U
54 s-I 0 0- 0- 0 46 4’ .4 VI ‘0 —4 .4 ‘.4 ‘0
0 0- .. 0’ 0 0 - C 46 C 44 53 4) s-S
‘54 (1 0) -~ 5 .4 s-I ~ O S’S 0 4- 4 0

0 0 0- 0 I ~4 “4 ‘-~ -‘4 0 0’ .5
~ 0 - --4 — + 0 4. 41 54 4)

-
~ 54.- 01 4’ 4) 5— S 44 (44 • 40 6 0. — 46 —

4) --4 4- .5-.’ 45 — (‘5 14 C 46 14 I (‘4
4. 5 ‘4 0’ 0 Os -.4 0’ 46 46

-~~ -~~ - --‘ - --5 .5 0- (0 4) 40 0’ 0 .4
5-’ b~ ‘i. ’ 0’ 4) • 11 VI 41 C —

4) 0 C 4’ -0 .4 • 46 C -4 .5 .
~‘1 ) ‘0 4’ “4 0- s-I 0 0 6 41 4 4..

• -‘4 ‘0 14. • “4 “4 (61 44
“4 -5 4) In ‘0 4J VI -4 46 4) 4) 44 s-S V

4-’ .5 --4 6 -.4 -‘4 0 U C .46 4’
s-S 4) .5 s-I .5 46 54 C 4) 4) (6 40

5- 1 00  — 4’ 4.. 4 4’ 44 0. 46 14 4) ~ “4 4’- - 4 0 -
~~~~~~~~~~~~~~~ ~~

‘ 46 
14 ‘44

~~~~~~~~~~
5
~~~~~ 8

-4 5 -.-I 0 ‘0 4) 0 41 41 ‘44 ‘5 VI V
s-S (4 5-4 46 C 14 .46 0 -.4 40 (6

-‘~ ‘ -S ~ ‘4. (6 -‘4 0. 5-’ 554 ‘0 5-s 4

‘4
00 5 .~‘ 

- s-S

_ _  

I 

+
(0 .5 •I~’ 5 +  41 0-

t • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I I

1
‘6 ,‘~ ~~ -~~ 

•
~~

• 54
5 4-’ • A

-5 4) .0 4..
0’ — S 54 —



‘2 -(‘I
-

‘8 01 46
— .

~~ a2 -‘-I 46
0’ .5’

— - VI

- ‘8 5--’-s--I ..4 S —
“9.4 0 •

~~~ L’~ 
0 

$‘44 — 
-~~+ • -S-I — C) v J46 C4 —46 -I-’. r + ‘8 V — 0’0’ 4’ ~ 4’ — -5 .1-I

A V IA ~~ 0 ~ — 4 -5 0  
— 

1.0 0’ 5--’ .51
C) 

~ >~ -.4 I 40 0 0 
(4

•-1 .5 — (4
-0 5--’ ‘555, — —  4’ 4’ —4 5 C~ Al  C +

4’ C4 ‘4 I., (‘4
- 44. ‘44 —4 .4 -.4 — a. — 4’ —.46 I -‘9— —S -‘-I 5.4 

~~ .5 19 — IS
- 44 ‘.P 4-’ (4 (‘4 ‘- - ‘0 — 

‘5
I-, - ‘0 ~I~0 C 4) 19 —.4 0 s-S -.4 “4 44 0
555 v i i  ~ ‘8 

‘~ + 
-4 4,.4 19

C 0 (.4 (4 .,-‘. + s-I
U + 44 40 .4 (‘5 19.4 14 44 IC S ~ S4-I — — (61 4, . — 4, .4 

+ ~~4140 ~ I 0 19 4) 5-)
46 5-’ ., 5-’ ‘8 ~ 

~~‘ (4(~ ‘
~~ C !  + P . 5 9

46 — ‘.9 DI (.4 
•
~~ ~r1‘u v I  4 — ‘41 5--’ 46 (4 VI .0 (9 (4 — 0’

41 0 4) 0 I ‘4 (5 4.? 4’
-4 — — S 

-

~~ -9- . • 4) X
5 (61 4-. I + .5— — 

4,
-4 40

___________ 4. A — .4 S (4 ‘0 — 0 0’-‘4 — 46 41 0 --. 0’ I r-
41 ‘41 ~~ (0 • C IS C 4) • 

(0 —
46 460 • 0’ 0 • —446 VI (‘I — —4 I 19 4) 41 •~~ .5-

‘8. 1 .4 — U (4 5.4 o $ V I.5 -4 —5 —6 4’. ‘44 ~ ‘.~ ~. + ‘8~~~ ‘2
546 554 • 0.

C — 44 46 0’ 46 4) “4 ~~ -1-.5 44 0 VI (0 • 0) 46 U 46 ‘44

~~ . 5 . 4
4) 46

- (‘4 -
44 0 (‘4II “4 144 4 s-I l~ 01

1 0,

46 -S

— .5 - 
- 4 5 5  0.

CI 46
I’S 

— 8 -.~ ~~ 
- •

.4 ‘8 4’ • 4’ .4 •
19 5 “40 -—5 5 55 4’ ‘0 

~ 
.2’3, 4) • -S-I 44 ‘6 0 - 0 46.46 VI 0 4) U 01 41 ‘44 46 ‘5 0,a - 46 46 C 46 .44 0 -r’. 0

A l  .~~ 44 0 4’ (‘1
—.5 S 

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ .414 4 6 —.5— -v-’. 1’. U IC
VI U 

0 0p ..4 46 (0 A l C - 

~ ~~
‘ ‘8 ~ ‘UV A l  ‘8 ‘0 56 154 46 0 “4 55 45 ‘U 0— — ‘4 0- “4 ~ 5-4 

.24) 34 34 (‘4 154 44 (4 4 - i —  4) 0’ 4’ .5 1)
C — — 53 0 4. 0 . 5 5 0 4 6  0 ‘8 05

--4 0’ 0’ 0 .5 ‘44 U -4 I 14 44 ‘6154 ‘5 V 0
4) Al ‘5 0~~~~~ 2 y ~ ~ 8 “4 V S

4.1‘0 ‘44 ‘44 —-.5 -.4 — 34 4) • III ‘9- 44 (‘1 4. • C
8 • (‘1

4 6 5  0’ 46 4.54
s-S — 0’ U III 5 .4 VI

-46 
- .2 4 8  r~ (‘I — .1 5 55; 

~~
s ~~~~~ 

5-’
— .5 554
0’ 19 

8~~~ s 554 0 5 6

L_~~~.JI~
s-S .2 8 ~ 

I -
~ 1-I

0 .4 
— 

~ . .2 ~ + .2 >. ‘6 
‘5 C 4’

.46 19 .4 4)
‘54 5.5 0’4) 41’ 19 40 ‘4 0 -

A l  ‘. 8 ‘5 5 (4 ‘0 s-S 46 84 ‘0SI,

— K 0 
‘6 

v i S ~~‘ 4~ -4 S 5 0 C) vi 
4,

IS — — 46
— 0’ 0 ~ ‘44 ‘8 .2 - 

~~ VI  — .5 ‘44 40
0’ 0’ -C 0’ 0 40 4 1, 34 U 0 4
.5 5 A I .2 VI • 

CI
4-. 4.1 46 -.4

—5 0 0 
~~~~~~ 

.46 ~~~~ (4 56 14 5548 .2 4’ .~ 46 ‘ ‘0 ‘.:;— ~~~ 8-1 .4 . .( 0 ” 4 ’ 2 l 1 .~~~~~ 
0 - 0• ~~~ g 

•- a .2 .2 ~. .2 ~ 4
— - J ss . a  - 4 6 3  5 • ~ 

4 -
• V0 I

— ‘U ‘5 46 5 , 4 0 . 4  5 .2 ~0’ 40 ‘ 4’

.5 ‘0 ~ “S ~ 8’ 14 ~4 (0 
4. 0’— • — — ‘UI 0 0 I 4) — 44 44

~

.5— - - - - — ~5- 9-’-



4) -~~ 4- ’ 0 00
4’ 0 ~4 -.4 5, 4-, ‘44--I 4-’ ‘~ 40 0’o - - --4 46 ‘0

— a us .4 4) “-1
-~ - ‘ 0 46 4’ 46 I_I
-~ -

~~ 5-’ • 0. .4 • 0 .-4 0
46 -~~ — 46 .-4 ‘4 3,

1~ CI 4) .41 .5 ‘51 s-I 4- • I s-S
4. -~ 46 — • 46 4 — IS

. .4 s-I s-S (4 46 • 6 s-I 14 ‘0 46 46
‘-5- ‘1 (4 34 (.1 -‘-4 ‘6 • 4’ 4 C 0

O 5-. • 0 (4 ( 9 6  — 46
0 -~~ s-I 0 46 0’ 34 46

J Cl. 14 ~Q C — 46 — -.4
-. 4’ 45- -.5 “4 .-. p -IJ. 0 4) s-S (5-4 4)

‘-4 15 (4 - .0 14 0’ 46
I - ~~. 5 (6 -~ ‘44 -s-i — 41 ‘0 0 V 0

E C .14 51 44 4) ‘54 I U
5-. 46 5- 0 .54 0 s-I — 40 - 4. 0 0

- ,  I) 0 14 -4 4 0 46 4’ 0 40 46 —
- 4  -

~ (00 41 — • 46 54 A l  ‘0 44 II
U 0) u a .4 I 41 05 ‘-4 - — C 46
-~ — C — *54 41 — 0 0 —4 0 —4

46 - --‘ 54 46 4) 5 4 6  -I-i -.4 ~46 4-. 15 .5 .46 0’ -.-4 ,~4. -U s-I 55.. 4 .5 Ii • s-I 4) 4.
.4 4’ Ii —4 .14 .46 44 C 5 -.4 (‘1 — A + 46
0 (4 - ‘9 ‘0 41 0’ — 0 0 (4 0’ (‘1 -0 .4
C) ‘~~ 46 4’ .4 4) ,4 46 — 41 -,-4 41 • 4, -.-1 41

0 ‘9 — - 46 0 C (6 4) 34 0 4 4) s-I 4.? 14 0
4’ 64 — -4 46 (I — -.5 Z 0 ‘0 + 41 5-40 4’ 34 4 46 6 4’ 46 C 4’ 46 0 (6
—5- -5-. 5--. 5 -5 4- VI 50 40 — 46 0 ‘41 4) ~~ (‘S -‘4 4) ‘—4
5-) -~ 4 S 15 VI — (44 C UI ‘0 04

(5 -  54 00 .5 s-S 4 5-1 .4 — S 0 — II
46 (4 (3 -.4 4 0 Al  34 0 ‘0 VI 0 0. 0 14 ‘5-4

-~ 4) 46 ---5 4’ 45 11-1 — 0 ‘.-I 5, 0 — 0
14 ~- j: 0 4’ 4. I 1~ — 5-~ 5 46 $ 46 A l  46 ’-S .-I -r’ C
46 54 5.) 5-. —~ 

- 46 0 -4 4-~ (0 .4 .5 44
0 -~ 4) ‘9 45 —5 — -I-’ $ — 41 ‘—4 s-- -‘4 14

54 0 ‘0 .5 I~~~ IC 41 II 14 0 4 14 4’ 46 44 ‘0 ~ C
-‘ 54 46 4-4 5 (0 541 1) .4 4. — — IA — C S 4’ -

> ‘0 0 40 —. 6 4) — 46 44 4) s-I ‘41 46 VI
0 IS C 46 5, 34 0) 4. 0’ — rI -I
- - ‘0 s-I ‘-4 is .4 0 — s-I 45-4 (0 14 45

4) 5 .5 U Ii 1l 0. 0’ 0’ (0 .5 I
45- C L—) .54 4~ “4 C — “4 46 C 41 — 4)

o ‘5 - 4) *4 5.7’ 4) 04 41 .5 C 0 --4 4) + 19
0 4. 4’ s-I ‘0 VI 4~ .5 4) DI 0 4’ 4 s-I 46- .~ 5-. 5-0 46 4) 4) -.4 0 0 —5 Cf— I 5 -.4

O 4 4 C (6 0) (41 ‘4 -4 46 0’ IS — —— 0 4. 4-, .46 40 46 -.4 5 .4 • 0 — 34
-
~ ~ s-I s-I 0. 4-. — 4) 0 (9 I
5-. 5- — U .—~ ‘41 .1 4 0  44 46 — .5 *14 • 4) —~~ 19
C (.5 ~ 4 46 19 0 0 — (‘4 s-I (‘5 .5

46 ~I. C). U 46 ‘0 46 4) U 53 -.4 34 0 0) .5 .446 ‘0 0 4) --I ‘4 4 4’ 0 IJ -. 4) .46 46 446. 4.. 54 — —4 —5 .4 — -.4 1 4 6  54 4) I-s ~ — 44
1 “-4 --5 (‘1 4) 0’ C .4 ~~ 4) C — Ii 46 5.4
~ 0 5-0 3) - —4 I. 46 -I —5 5-4 -4 C — 0 (61 — s-S 4)
54 0 --‘ 4) ‘ 44 - .4 554 I 4) *54 0’ 34 4) 45 14 • .46
0 5-. 5 4). (‘4 C’S .5 40 00 46 (‘4 •C 4) 4 — .5 4’ — (‘4 4’-. 0. 4’ ~ — 4’ .0 ‘0 —4 — 4’ ‘0 VI 46 46 46 - —

: .

4’ 0 - -

-5, 4)
o 4.5 ‘5 5-5 44

$ 0  U 46 “4 41
U S +

‘ 8 .4) U -
0) 05 V

5 *  41 S -
5-. ‘0 41 — 34 S
0 • C 15 ‘0 SI C)

0 44 I -.4 . — — 54
- - -~ 5 — 34 0 • ‘5-, 54 + (4 ‘0 - V — 0,

a. V .5 U (‘4 4) S 0’
-~ 5- 1) ‘9 ‘0 0 — 54

U 14 46 46 v i  0 46 0 +
~ C 4, 46 — 4- — s-S

46 14 5- 0- - “4 44 ~~ .4
51 0’ I - - 2 5-, 4

5-4 ‘-I 53 5 ‘— “ .4 0 • ‘-4
‘4 45 4-. U ‘0 (6 04

“ I ( ‘-I 
— (‘S 4 6 0 0 0 (‘I

46 46 34 V I-~ ‘54
— 5-) $ (4 4. 40 4, -- — vi III 46
-~~ U — 0 C (5 0 51 (41

5 - )  
-. 

-
~~ *5-4 III — .3 

+

‘9 ;:~~0’ ~ ‘~~ Z ~~~ 
U ‘

~~ 
“4

-~ 
S 0’ 0 1 V~~ 

.
~~
. ‘8 ~~~~~ s ’ 

~. 
~~‘ 0

—5 sf ‘0 $1 -‘4 — 14 4 “4 — ..S ‘44
- V 4- — 1 4 4 4  ~.- 1.? C) 4.1 46 44

~ ~ • Sr -‘4 0’ 4, -.4 ‘41 14 4) 46 — Os — 4’ 4
Al - 46 46 - 0’ • 1’ U 46 4 ‘6 — ~ v i  ~ 5-,a 4  s +  ~~~ ~~~~~

—,‘4~
’
~~~~~

- ~ 4 “4 5
I—S 46 .4 — (0 • 1) 4-. — —.5 5
— - • .4 ‘Ii (‘S 0- U 4. VI

4~1 44 46 ‘5 0 — 4 46
-‘4 ‘U 

• 
“4 ‘~~

4 ~ ;- ~ ii ~~ 
l
~ 

•

~

~‘



VI 0
46 4-. A

44 4’ .4 0
~- 2~~~ 46 ‘ 8 5- 

5-4 -.4 Il 45
4-) A

4 1 0  46 46 • 4-, 35 2
U ‘1 44 (‘4 .0 .-4 (‘I

(4 I~4—I I ‘0VI 9 ‘8 s-S ‘4

~ 2 0 
C C 4)

*4 U~ 0. I + 5 A “4
(~ .-I *4 V I -  5-4 41

o -‘-5 V 04 ~. 0. 0 0 ‘4. 5-0
4’ — ‘8 “4 1~ ‘U ---4 —4

•1-. --4 04 5-1
0 4 (3

F. - ‘a v i  4 = 45 14 0 —
46 15-I 4) A l
-4 0’ 4-) 0 .4 

.0 46 —;;
‘0‘I-. (A -5 0 —

0 ‘0 40 54 A 0’ 
v i  -;

0 —4
46 4. (6 ‘8~~~ 

~~~~~ O U  4-.
“4 ‘U

2 ii 0’ (‘4
I~l C • I-I (4 ‘0 8 —

4-’ 0 -.4 C (‘9 46 (‘4
U 4) —4 4) --4 I -~~~~ (0 I 46 (‘0 4) — 4-,

-- -4 4 0’ 44 5-. 4) (9 ‘-I .5’  — II) 4-. 
E

14 14- 14 4) 0’ t v i  C — --4 — 4-.
I--s4-’ 4) ‘4 .46 ~: *4 4-, 4-,

4) 0. C 4’ -‘4 14 44 4.1 — .- ‘8 ‘8 - 
41 ‘8 ‘4)

64 — 46 U *4 3’. 0 1-I —4(4 
‘0 

— 4-s 4 40 19 444) 0 0 4)
5-4 :9

C) U) 4) 0) — 0 4.. 0 .4 — 5-4 s-I “40 4.C) -.1 46 *4 — 04 4 .46 — U ‘e4 43. IS 0) 
4’ 5,.46 0 46 — 3) 4) 34 I “4 J 5 04 04-’ -‘-5 0 34 4’ “4 4) C 54 (5

4’ 4’ “4 — ‘8 — 4’ 46 34 46 (.4 -- -.4 41 (‘1 0’ 0 — 4) ‘2 0’ 43 41,¶ 
~ . ‘8 ---i 54 — *4 (5-4 .0 1-~ — JO P.

‘0 0’ 46 — • 0’
14 0 46 I 0 0 1-5 41 — ‘0 

*4 .0
(.1 0 4) 0 v i 4. ‘014 1-5 4.I

.4 U A l  46 II C’4 .-4 — *4 4. 46 --4 0 4 1  v i  46 C
9 0  46 0 53 ‘—. 3 4  v i  0 3 41 0 1 4 1  —

4) 5-0 -‘.4 4) 4) — — .5 0 “4 ( 9 . 4 5  ~~— _ 3 ,  2 
‘4

---4 4 .5 X 0 II (0 ‘61 ‘--‘ . 4 -, ‘2 46 5-.4.) 54 46 VI
- II . 4 0 ( 4  (‘4 • 0 ~ .5 0 0

S 54 4) 0’ 46 0’ 0’ ‘0 C s-S 0 U 1461 (5 46 U 4)
U • C I s-I ( 9 4 6  I I .5

.54 45 .4 (.4 4 U’ VI —. (‘I 0’ 4’
4) 1-4 C — .46 UI — (‘4 — C
‘0 “4 4-, IA .4 ClI’i 4-, .54 0’

41 .5 ‘0 0 34 — I — ‘0 46
4 —44) 4.) C 15 44

53 46 ‘0 5 1 3
3. 4 -— — 4’ — — I
‘0 4-’ ‘44 C~1 $4 ~~ I (‘4 ~I 

0
5-4

4) • 45 44 1.44) ‘0 s-S S 44
. 4 . 5 4 4  IS • (‘0 .5 (0 .5 5U 4) (0 — 4’ 4’

4)

V
U

~~P VI
V

U ‘~~
0’ 04

‘2 o 2
4 . 5 

4)’ I I
vi

— 
I 0 is -I-’

‘-.5 Al (6 4’ 0.
— C C • 0 

•o -.4
-~~- .2 2 . .  s-~ 

.2 I U
4 (‘1 4~J 0 4-I 34 9.4 - 0’ 4,) .4 -.4

is 46 VI
40 

0’ v 1 2  + 11 I Q ” 4  41
- ‘0 I -‘I “~ ~ 0 5 “4 (5 IS1 .5 4. 46

0 . 5 . 2  — 
-
~~~~~~~~~ i 

$4

4 4 0 4 6 0  —~~~~~~~ m U )  2 5-4: 5 - -.4 46 — -.5 (‘I -.4 4)
4’ 0 -4 ‘0 0’ ‘0 4’ ~~ ‘.5;-, ~~ 4’ -

~~ 4-’. 551U 0’34 — ‘I-I I ~U4 .1 ‘51 0 .0 “4
44 + 0 0 -

~~J ~~~~ -s
— 46 • 0, I -5 .1 146 3 — 1’I

§ ~~~~~~~ •,-. ~~~~~~~ 
4’

O s - S  5-) 40 5.? Ii “ 115  54 -.-. 2 • U46 0
.0 44 004 • (0 — VI 4) 0, 4) ‘8 04‘ U ( 9  +

— 5 1 0 4
- C 

.
~~ 

~~~~~~~~ I *4 0 2C) JO — 4-. 4 6 _—.a I  “4 (‘5 .4 5 ‘54 0 ‘4
‘8 

‘0 46 VI — 46 
5 Os UI —I

1-1 5 ‘0 46 -5 05 is 0’ 53 5 4’— .1 — — 0. 4)
I 40 ‘0 • 41 III ‘0 44

-.5 I s-I
—4 4-. 4-, U-, ~‘0 

~~ $4
0 . 4  

~2
(0

.5 4-. .54 -5
‘0 46 -I-i 4-. 44 8-.5 •0 .4 94

is14 -.5
C • p
~ .i  ~~~~~I ‘5 .0

“4 8U. S I  — — V •4 5 - 51 4) ~~ ‘.4 -~~C) 1.41 94 Ill 4’(4-.
.44
-.4 541 15

‘0 0.3 4 1 
- 

I a

-j
- --- - - 5-— -~~~~~~ - — - —

~~



‘4 
• 

49
‘-5 94
II - • 01

4’ 0 3, 
5 

• 
‘545-4 ‘0 - 5 46

9-1 0 0
A l  — 0 46 1-I I 4  4)

C) 4-, 14 9,1 ~~5-. 4-, 46 (‘1 15 A l
C) I ‘0 0 4-’ 46

-s-S 40-9.4 (-1 (.5 1~s 0C) 5-C + 41 vi 4) 34 4) “4— C ---I VI ‘05 0’ I 46 0 I 46 4’
U 4-’— — -s-I 46 4) .4

46 ‘44 (‘4 4. C~ ~ -~~46 .-S U
4) 4
‘0 C .-i 46 0 46

~~ 5) ‘.‘ ‘. -‘-5 ‘~5-4 (‘S 44
V 5 34 5-4 4) 94 46 s-S

- s-S — I 554 3 0 ~~-5 “4 ‘—.4- ,  v $  0 v i  “4s-I 4) .54 .46— 
3 ‘2 (‘S 4-, 4) 4-, 5-4 -.4 *4.46 (. v i  0’ 19 5-4 ‘0 C ‘0 (4 4 • 46 *4 .4

Cf 0 — — 0) — IA *4 —4 35 1-)
IA 5-4 ~ ‘U (‘I‘U 4-, — ‘8 >. ~ 0 ~ 

4) ‘U‘a 4) UI
— ‘2 U *54 4) ‘43 0 46

O C s--I (‘~ 6 I 0. I 41 s-S .4
‘4 >. - 5-S — 4) 46 4) 44 T

(4 4 I ~~ ~~~ -
~~ ‘8 46 UI .41

15.4
0’ —4 0’ --4 5 4-’-U .5 v

.4 4’ C 54 V — — ‘U .8 xo >. 41 — — (6 4’ v i  44 0 U —

.5 .5 ‘0 5 0’ —.>, • .1 -.4 s-I (‘4 6 0 (‘4
9.4 9.1 34 .46 4-. 5-4 4-, -46U —

46 V - Sc-s 4) ‘0 ‘I-I CI JO 01
4) 4-, .4 (‘4 ‘., (4 — (‘5 v — 0 ‘0

.5 — 0 ‘4- 
- 1-~ I C 4.4 46 

~ 0 4-, ~ ‘8I.) V C 
-~~ 8 —

~~~ 4-. --4 46 0. 44 —4
34 5-4~~~s. C —4 46iNI 4’ 0 S 4) — In VI I 154

0 4 6
5-) 4-, 54 —

~~~ : • ~‘ ‘44) 4) s—i I — 
~- . i  I 5 4) 34 5 .46 9-146 46 0- (~~ 4 4) - 14 84 — 4) 5

46 ( 4 —  s-S - 46 - U 0’ 3’5 - 4 4 4  9.4 5-’ 0 s-S 4) C — ‘84) 4_I - _4 (‘4 VI 54 3) s-S “.4 4.1 4)
46 V • I C  V 19 54 C -  54 4.1 -.4 -.4
0 —. 4) s-I 40 P 9.4 — ‘5.5 ‘(‘I 4-,

- C) ‘— - , 3 ,  40 54 0 .-4 V JO ~ —~ -- .2 4.4
i~ v v J  C 114 ‘—,4., 9)

- !  — — .~~ • 8 “~~
—

~~~ 
~~ 

04

‘~ I > -5 4) 4’ ~~~~~~ 4-. 0I .4 • ~~ .,3, 4. — s-I U4) — ‘~I — 51 - 4  4)5 .4 - —‘ 0
—4 46 -.4 .5-

- --4 0 81 -~ C 54 19 - (A “4

~ a ~~ ‘~~ ~ U -‘.5 (61 .46 (0
— o.l 4’ P-. .5 0)

V
I C

5-5 4.) - H • 0
(‘4

(5 

4-, 0. 46 43. .5 9.4
• IA 0 2 0 “4 VI

.5— , 2 C 
• ~54 (ii 41 VI

4-I 154 4) —I 4’
‘8 19 VI 4) C —S A ‘0 94 0

‘8 -‘.~ -.4 45 s-S
46 IA 41 0 0 4.) .46 4) 44 s-S

46 C VI 4- 
— 

15 44 
5 

0
I 55441 46 .5

(46 . 5  0 . 0 5  4) 
04 1 . 0 2’ 8 S

‘U ~
‘ . 4 )  .4 4)- 4’ 

‘24-’ *4 ‘54 46 .4 41 4) s-S 5
4-, 4’ ‘4 ~~ ~ > 

~~ -
~ 

-

~
— 4-’ 

8
(6 114 4 >, ~. ~2 ~~~I ~~ 41 C

0 — (4 .8 2
3 4.) 5 .46 9.1 ,4 s-S i Is-’i ~ .‘

14 U C 4 4) VI ‘4 ‘4 4’ 
I.5 4 4) -.4 *4 s-I46 0• C 

• 45.4 46 4’
4 6 * 4  -. 2 4 ’ -’~ ~~~~~~~~~~~~~~ 

+‘U 04
C VI A l

‘0 0 4’ • *4 4) 0, 4) .5 0 5-.? 40
“4 ‘0 (.5 .4 ‘U 46 4’ IA 4) U 4) .5 C

5- (‘1 ‘5 - 4) 53 0 6
O .4) 151 ‘.. 4 (5 .-I 44 2 4’ 46 +

46 .1 A l  53 -~ 0, C C • 44 ( 0 ( 5  
U v i

4’ ‘0 C

5-. 0 4) (‘I -‘4 (‘4 0 45 —5 0 0 5-C 
VI 41 

- 
15-2 

~ 0 — C .4 C -.4

C) .5 C ,~ ---4 .5’., 4) ‘- U
C) — (‘4 4) 5~ .4 0 46 I U.? - I-s 2 

A l  — 2 0. (0 IS(0 4
It) ~44 0’ 94 ~ 9.4 .14 .5 • ~~ ~~ ~~ 2i ~

4 • ---I (0 0 0 ‘U (4 .54 + 40 “4 0’ • VI V
— I—I 4’S IS ~ ‘ —-4 VI CI 1) 46

‘4 0 s-S .0 0’
4’ 5 4-. ( ‘ 4 ’ 0  +4 C~• ~ 0

4 ,5 
~4’ “4 

S 
--S - 2 ~ ~‘ U

.5 ---I 4) 4) C —‘ —‘ ‘A 0 ‘4 46 -.4 
4-. 546 (5 .4 ~~ ‘41 19 4) 1.4 49 UI

‘0 -.4 VI U 5 - s  ‘U 
.5 

0 VI .< 45 ‘5-4 .54
- 5 - ’  46 0 9) .4 9) (5 l,

~ 46 0 --4 C
- 4’ ~ C — — 0 ~ - 

+ 
+ 94 5

4 6 0 4 1  4-
-*4 4-’. 4-. 464’ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 - 4  o0) 1.4 VI
3 2 >. 8 

“4 4’ 5-’ 0.
5-. 5 .4 U 0.

4 0  ‘0 -~ ‘8 — ~‘ ‘4 8 
0 “4 4’ 2 95

- ‘0 I.5~~~~~~~~~~~~~~~~~~~~~~5 2
46~~1 4-’ 1 4 . 9 ( 5• 5-4

(51 01 - U 4- 45 •— — ‘51 (‘4 ._ ‘5

8 
‘U 

~~~~~~~~~~~~~~~~~~~~
4” 4) .41 0. U 0 54 ~ 0 ‘5~ U 4-, 41 44
541 VI C m l  • — 5 ‘0 ‘0 —~ 0. 94 15-I .4 46 94 VI — 4 ‘4 19

114 “4 V ‘4) 46 46 46 5
‘ 4 ( 0 ( 6 1  5 0 .  

~
s 

~~9 

‘0 4) ‘01 95 46 (4 5-5 .4 555 (.5 
2 8 ~ ‘. ‘0 ~5 • U

(0 5 5 50 (6 4)5
.46 43 (*4I~~~~~ . 2 5



.5 41 I
• U

91 46 --5 40 4-. VI4) 4-, Il 4-. 4- ‘0 VI 4).46 ‘0 ‘43 5 — 46 46
4’ — — .5 .46 — --4 ‘*4— A) — 0 — • 4-. ‘0 41.3 4--, 4., ‘4 4’ ‘446 A

~~ s-S I 5 2 I 
0

(.1 • C 1.4 UA 46 9.4 9.4 K 0 0 0,(‘4 I_I 4--s 0’ s--S 094 0’ ‘8 0’ s-S — ‘4 4614 U — — C • 0 .4-
— 01 — 0 U 55 ‘0

49 .4 0 - - .
.46 ‘0 10 10 5 .-~ 10 41 - 014) 46 5 A I 0.

‘4 “- 
•V Ii ‘04-. - ‘0 VI

4) — 0 10 0 49 
0 0 0 I.?

0 ‘U $4-s-S — II 9.1 91 “ 4 s - S  I
‘—5 s-I - ‘0 — (5 (‘4 I I V

‘-4‘5 s-I s-S (61 s-S 5-4 45 .5 •
5.. - + 4’ + 34 + (~l 10 (5
O I’S -.5 C “4 .1 -.4 I • C
C — (‘4 49 (‘1 ‘0 ‘54 (‘4 54 5 10 5’0 — I) — 46
43’ C V VI V ‘4 s ‘

~~ H C I • 0(.44) VI S-.4 — C — —
~~~ ,~~ 

‘‘0 C O 4) ‘—.o11. 3’, 0 4-, 5-s US s-I
0 0’ — 0 — - — ‘-4 -‘. .0 .446 v(~, V~~ 10 

- 
V~~ 114 + —l s9

VI -s-I 0 -‘4 + -.4
0 ‘4 -.4 ‘9 -.4 —
VI 11 9.4 5-1 9,1 

- 84 
•__

.•4
l4 (‘4

.4 0) ‘-~~~~N S-_ I’S (‘I Cs 84 C 3’ C vi0. 4) • (‘4 ‘44) 0. (‘4 II .-S ‘8 .~ 0) ‘4 15-4 49 .46
0 4) 5-546 ‘4 I UI I *4 I — ‘0 I $ 

.0.46 .46 46 .460 ~_ S - - 4) s-I • 44 0.5 34 -4 .5 9.4 4) 3) 4-4 5-I
1$ 0 10 4 46 I 0

4’ 4) U I—l I 0 0 A 0 
~ 8 0 .46 14 4.)

-.4 II 11-4 1 l I”3 1 - 9 5 4 ’.I I I .5 14) C -.4 .46 44 -.4 4_I .14 84 U (6
(A 5 148 I V I  4 0 4 ’  v i  v i  4 ) 5

VI 49 4-. .46 -S (5 ‘.4 5 - -46 .5 44

‘4 SC — I-I ‘0 H .5 0 H 4)
9.4 49 C4’ 
— ~~ 04-. 5 4..

19 VI 9) .5 6 (9
46 -.4 U 4) (6 C + (6 0

.5-5 ._I 4-I5 —4 -5 4’ — 3 . 1 4
49 VI (‘4 45 463 CI)

-

~~~+ _
0U U-S

10 — - v i  V 4-.
51 3, — ‘0

4-. 
. I 04 4,45 

.5 01 04 .4 0 
—

14 .4U — ‘U
46 34 46 

I I ~~ 
v i

8 . 4 1  54 3,
5 ‘ 4 1  + —

3, ol
0 V0 44 5-.4 v i  I + 0 0 ‘4 > 4. 941-5

-.4 04 0 A 4) 0) 46 0
VI 5-C ‘ 4) 

~ v~ 
- o 

.5 ~ , 
. 4 1  .8 

‘
~4-. 0’a —~~~~~~~~- . 4 0 ’  ~~~~~~ ‘< 

- 1 2  ~~~01 

5 1 
~-s 4-. ‘41 (4 

~.o - 4--.U ~ 
~, . 4 6  — I ‘4 s-S 0%-.5 -

546 (0 
~ 

‘
~, • V  4-. H

3, I 
2 -~ ~ N(4 ‘ 0 4 ’  ‘~~ ~~ .Y 

~ 
K 0’ VI_S ‘-4 4

C) 
~ 5 , (‘I — — ‘U —

S A I 4-’ 0’ 4’. N 3’, ~ 0’ 35. .—
~~

(‘4 51 4’.
— SC — 4 -~~ ~~~ 4) U

I ~5 —4) — ill U 5-4 5 3, — s-S VI (‘Sx - 46 0
— (5 U .4 — 04 3, ‘4 3, ‘4 5

11
-
~ — 0 44 

— 
‘4 ‘ ‘ ~‘4-s-s .4 0 49

‘*4 ‘5
46 554 V 0 0) 0’ ‘4 - 14 14

A l
2 ( 0 0 —4’ “4 

~~~~~A 

—
~~~~~~ 

•
94 5~~~ 3, 4~I‘5 0 ‘5

‘4 
5-3
.4 

— • ‘. ‘ 4.. ‘4U I)

4) ii ml 46 3
..5 

,~ . 4 ’  — 

-
~ 

• II

—
~~~~~ —

~ .i ~~~~~ ~— U —
‘4 ‘SI C N ‘U’ 

~ ~~~~~8 . 0 . 4  ~s-S Ci .4 
~ -.4~ -~ 

~~~~~

8 - 2 1  ~~ 
U S46 4.1 

I5-5 ~ — . 4 — 4’ 3 —

_______________________ — -— ------- ——~- -—



C -

~~ 
0

19 0 s--s
0 0 z

4’ 94
— 5 ‘4 • (‘I ‘U 

• “

-& 1) .46 - 43• — — —
(‘4 - .5 46 4-’ ~‘I 41 0 -G —

(.4 .1 - -

~~ .5 
.4 I C

== s-I , =(‘4 II) U 
0 Al

(‘4 —

0’ (‘4
= 0’ 46 46 —

I 8 ‘~ — ‘9’ ~ — C?
- — 0 ‘— —

‘-SiN U I
‘4 — +

(.4 “I  -~~ 0 41 CI N I =
‘-~ 

0’
— — 0’ 

(‘5
.4 .5 ( ‘ . 4

X
5) + 2 + 

(‘ 4 . 4

~ -~~~ 
• =

0 -~~~ -S
-0 0. — ( ‘ 4 . 4  1$ -‘. .46 0) — VI
---4 VI = ‘4 .4 0 4- Q —

CJ U ‘4 + .8 ‘4
I 4) ‘43 ~~ .4 I

H -’, ‘4 - X 9 4. ‘4 ~~ 
+ 46 (‘4*4 46 — 5 .0 + 5 .4

‘-I
SC I — .4 .8 = 4’ s--S UI

( ‘ I X  40(_5- 1—I
--4 s-_S ‘4

= 5 .5 (‘1 :z~ ~ 
:15- + .~~ s--S 4-

-I-I

‘5 C ~ 
4. 4.140 Al  ‘4 43’

46 In U = ~~ 8 = s 0 — — 400- — —
(., ---4 (‘4 .4 s-I U + 0- 5-4 01 ‘4

s-I 4_I I V U - = ~‘0 ‘5. 5-4 VI 0-
‘4 -5-a U — 1$ v i I 43’ —

‘- S 
s- 4 ) 0 0- ‘4 I— ‘4 . 0  -4 . 0  — + s--S C

= 54 -9- 94 4 VI + ‘89 1. 4.) 4) _.~~~~~ 4--. • 0 4 6  
—

41 — @1 .t: — C -V ‘4 5.1
s-I ~ S= -4 .4 41 46 49

U = ‘4 S — - (~1 —~~~~ - .46

‘8 • 1-~(5- 0
‘.5 ‘sJ~~~ 

‘4
s’~

‘0 s-I
4) IA I’5-~ 4) (5
4’ 14° 

~~~ 
..

~ 

— ‘A
460 VI ‘9

46 -s-I 
11I 

— —4 - . 4

.46 H —
5-I) 4) (0

41 4.) • V
46 C 35
0) 4-. ‘4 — 44

‘0 0 1.) - 14 II .46

~ -~~ ‘~ — — 
.8 

- - 
4’ —
0 VI s--S (‘S V9) Ii • C 4.5 + 4’S

0. “S 0 • 0’ VI .4 C ‘4 .5

‘8 

I • 0 0 -‘4 -s-s .8
C s-S (3 VI4’ • U (5 N

46 I II (5 -.4 ‘U 4’ VI 0 4)
- ‘4 (6 -4 - 46 4-. •0. 45 .4

0 
0’ 

4’ ‘S

.0 s-S

‘43 
-5.1 

‘ I N  ~~~~~~~~ V I 4J

C A 54 3’, 0’ 4) VI 4) C •
-.5 4- 4) (5 43’ ‘U46 (4 0 .0 V

I) A) ‘U +
01 - ‘8 

‘0 0 4’ 5

4-, ~~~~~~~~~~~~~~~~~~~~~~~~~ - ‘0

0’ s-S II 0 0 1-I “7 44‘- S 4-i I-I
- -‘ C 0. (5 --4 s I”S 0. 0 -.4 91 0 0 -s-S

‘4 ~~ t 5-i + 4) -.4 4) C
0 44 SC s--S I 4) . 40 4) P 0

5-, VI 0 5 ‘0 (0 “4
-4 I-s 41 + -‘4 9.4 4-. 46 4) ~

45 (4 IS 5) (4) U 0’ ‘54 -.4
0 46 ‘4 (6 U - 0 ‘5

—4 ‘4 
I

_ _I - 8 .9’ -
‘4 0 v i  

+ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

—4I-I ‘Il ‘(I SI_S ‘4 4 . 4 1  , 
6

4-I v~~ -4 0 
- ‘~~ ~~ ‘5. 46 — U 5-1 05 (‘4

S’S I. C 0 .14 94 CI V
4) -.4 -14 (5 ‘U 4) 46 ---5 — — 4) 0 3)

— II’ 
a-C5-’ — 

8 0 . 8  + 4 . 4  
‘~~ 

~~ ‘U — . 4) 115 (0---4 4)
‘4-. 5- 4’ .9’ •rs ‘.5 • 0 C C 46

4’ o o. A 0
SC 9. I’S ‘4 4) 0 — 4) -.4 (4 0 C V
4) 4) ‘45 4) ,~ • I — 4’ 46 I ,C 41 0 

.5

8 .5 
— 14 0 5 1.) 4) 0)

46 C s-I s-S 4_IU 1.I 4~) H I

. 8 5 4  4’ ‘5 .4 (‘S Ii 4.1 , 4 6  C — -s-S 0. (0 C)

UI 0. 40 46 (6 0’ ~~~~~
I 0, - — 4) 4 - 1 4  0 C -‘-I

4, 9. 4’ ‘9 46 + - ‘~~i~~~ ~~ SC 0’ (5 
§ 

44

0 4i 9) 4-) 4) 9.4
10 ‘.• SC s-i IA .4 ‘0 4 ‘8 + 

4) + 
+ ‘8 

114 
s o

46 4’ 0. 46 I (6 VI s-S II ‘U 0 ‘4 5 4)

0 9. — s-I 40 3 ) 4 4  O S ’ S  — 0 .-S 4’ 46 
5P 461—4 1 46 0’ s--C •4 .4 4) 44).5 - 1 4  VI

4- 46 4) U I.. -rs 0 VI S 154

I ‘U — 
‘2 u + A -~~~ A II 5 - 0ii 4-)

0 ‘4 4’ 9.4 II) 44 4-, ‘0 U

4’ II . 2 ~~~~~~ • 
0 5’. — 46 — s-S Ii 54 46 46
4) — I.? .4 ~~ ‘8 -

~~
.5— ml CI

2 
44 0 0’ 0’ ‘0 

4) 44 4~ -.5 C 4. 9145 ‘4 s--S
0 ~t .46 s--S + • S “4 N 4) (-4 0 5) 15)

‘5 ‘4 0 ‘0 40 4.5 4)’ C Us C s--S
4) 0, -.S 0.-.4 5-) II. s-I 5-s I’ — 4’

4) + ~~~~~~~~~~ 

~~~~~~~~

‘5

43 9,. ,3 I-I — 4) 1’ 2 ~~
4-) ~-s .5 04 4) 4.5 35, 4)

- - --~~~ - - -



U
SI V

4) -s-S
1-I 4,) -

.46 *4 II 0(4 • II) N
-.4 ‘0 4) VI 0’ 46

- .5 9) C s--S 0 .—4 -.4
0 I-i 4) 40 5-4 s-I
Z II) C N -.4 CI • IS

‘0 0’ 01 41 (-~ 5
41 46 1: IA • C • 4)
O 46 -‘4 41 41 UI 41
40 41 5-s —5 4.1 -.4

46 ~ o a s-S • 0’0 0) X -s-I C I
C - .4 0’ s-I ‘

~~ 2 ‘4
513 1) 0’ .9 • 9.4

4 46 -.4 5-) 44 ,4 41 V
‘2 VI 54 CI s-I 4~

) U ~~4) 0 46 C 46 I
4) 46 5-4 1-I s-4 0’ 0) .‘4 5-4
‘0 0 0 ‘0 4.11 46 54 14 4)
46 0. (6 .9! -s-S 0) 0. 43’
46 46 ! VI ‘U C4) VI ~ 431 ~. • -.4

VI 5-’-. 0 -‘I .46 1)91 SC • --4 VI 5-I
4-’ (6 C N 41 - 4) o 0 VI 0.
46 5-. 4) 40 ~—4I C-S -.5 9) 5 (4)
14 .46 --4 54 44 VI ‘9! ‘0 4- s--I ‘0 5-4(6 U ((6 0 4) -‘4! 0) I C C.
1) (4 1)5 U Ii) s-S In In 9 VII
0’ 4. - In C II I’S -s-4~‘0 4-) s-I X 46 CI 41~ 0 s-S 41 35 VII
(4 ‘4 II) 0 5-i I-s i • 4’ s- S “4

s-S 4) 46 VI --4 5 )s 0 • 40 46 .4 (-4

4’ U) 0 46 IA ‘U I1)4~ - )~ — 5-s ~~0 -‘4 (9 IA 45 ‘U~ Z 01 (‘4 CI
46 ‘0 4) .46 46 N s-4 ) C. N 4’ C

~ II) 4) 0 01 0 Os 4-i (3
O Si Z - VI -~~ s--S C 4I s--S

.46 - --4 s--S 0 --4 s-SI  54 54 5-5 41 ‘CI46 9) 0 4’ 43 ‘ol 0 0) U CI
SC .46 -‘-I I 4.. 0’ (5 9. 1~ 01
4’ 4’ ~ I C s-S ~0 ‘4 “414) U-. 4) 46 )-s J 4’ --4 s-I I-s 4))

.5 ‘0 4) .46 9) 4” 9) ‘43 - 46 0. UI s-S
4~l 46 (‘1 9) 46 5 - 14!  Z :0 

~I CI I—
‘0 N -.4 0’ 5 4 C  461 01

4-, ‘4 4’ 4) - • - .5 191 -s-S 191 0.1 .40 1 I 45- C 46 u U)
(.4 In 94 .0 4’ 0 (0

- ‘ 0  0 N 0 46 (6 4) -i .s-S j 0) C
14 0 5)5 .5 VI ‘43 5) • I-

~ i 46 s-l i ‘0 49
9. I U 4-I 4) C 0 I -s-I ~ I -s-S
0 U Z 46 ‘0 ~s-4 “4 4) s-Il 5) CI VI 14
In I 49 46 51 Z ‘0 4’I 4 461 0. 4046 In - 14)
0 N 4) 

‘2 
IC 40 9)9 0 . 1 3 ,  ~I-I l IU) • 1111 .14. I

14) 0’ E- 4. .46 49 5.. HI (0 OP
I’S 4) s-4

C SC

5-i I-s s--S (‘I
(4 0 —

0’ 0 05 — — — —

SI

(‘4 54
0 41 ‘U 

3

~~~ ~~~~~~

- .  ~~~~~~~~

• 
4 ) -r  

~~
‘ 4 5

( 4 1  12
U U (‘Is-S540 (5

s-4540 
p 1 s  = ~ V —

41 5
(5 s - S I  (‘S A l  S 

5 
4)“4 — ..? .,.~~~~ C) -S

8 — (.4
A l  s-I ~

‘ 5-s U
-~~~~ ~~~~~ 

‘2 01 ‘~ .
~~~o 8II (‘I

01 I ~ I~~~~~ 
5-~ = ‘5 4)

4..
I I5-’S 

s- . I U ‘4 ‘41(5 ~ -s-S s-I

- 
s- — -‘-5 4) 

- 
.5 

U

45
A l  4) 44 0’

A l  VI 0’ 44 — 41 —Al  (‘5
(‘4 4’ ( 5 . 4

— ( 5 . 4  54 — 5 + + ~~~~~~~~~~~~~~ (‘4

• — 0 .4 (6
• —;- $ .4 44 —

0- — 0 — 46 4’j
— .4 ‘4 8 

U 
U ‘S U‘4 ‘4 ~~ A +

+ + 0’+ + s-~ N14~ ~ .4
— ‘0 1 =  (4 I

s-sI-V 45 4-. 
~ = ‘.4 5-s 4.51

.5- 
.5 .5;. 

~~ 
— .I ~40 1~~~~~~ 5I~~~~~~~~~~~~• 14

(6 ,~ + 
I-S 

VI 01 ‘45 
- 
I.s-S 40 4)

4-. I
5-4 (_4

S i~ 94. 41

• 8

- g — H 

~~~~~~~~

5-S ~4 -  8
0 H U

- .5- -- --



SECURITY CLASS IFICAT ION OF THIS PAGE (45?s.n 0.9. Hn).r.d) 
___________________________________

READ IN STRUCTIONSREPORT DOCI}MENTATIOH PAGE BEFORE COMPLETIN G FORM
I O A T H ‘~~~40l.T~. B A .

r~~

05-’T ACCESSIO~~~~~ . 4F/7~!j edl I
~ T v -PC (3F RFPORT 5’ ~J~~RI 0D COVERED

a 
~ umm ary,Rep~~t~~ ne ~~ eetfi c

rIJNI c2 UENESS OF SOLUTIONS TO -tu qu ~Y __________________
--  - 

~~~~~ i1nLP
Mi~’4r~ - 

- - - 6. PERFORMING ORG. REPORT NUM B E R

B- CONTRACT OR GRANT NUMB a7 OR

~~~~~~ G29-7~~~~ O~~~~~~
Robert/Jensen

______________________________________________ ~~
r.MCS75-17385.Aci1

B PERFORMING ORGANIZATION NAM E AND ADDRESS ~~~~~~~~~~~~~~~ ELEMENT PROJECT , TASK

Mathematics Research Cente’~, University of A R E A  & WORK UNIT NUMBERS

Work Uni t  # 1 (A pplied
610 Walnut Street Wisconsin (Analysis)
Madison , Wisconsin 53706 ___________________________
I t .  ~ QN’TROL%.)MO OFFICE NAME AND ADDRESS I REPO~~I~~~~LL~~s-.~~s-

See Item 18 below . 
( Feb_sW.

Ir RURWER OF P AG -

¶4.  MONITORING 4GENCY NAME SI ADORESS()f dlft.ront Ira., ControIlIn~ Offt c.) ¶ 5 SECURITY CLASS. (of thi. r.porf)

UNCLASSIFIED
T~~. DECLASSIFICATION !DOWNGRAOING

SCHEDULE

13. DISTRIBUTION STATEMENT (of 9149. Reporl)

Approved for public release; distribution unlimited .

17. DI STRIBUTION STATEMENT (of 14. .b.tr .c t .nt., .d In Block 20. If dIff.rwl Iron, R.po rt,)

IS. SUPPLEMENTARY NOTES

U. S. Army Research Office - National Science Foundation
P. 0. Box 12211 Washing ton , D. C. 20550
Research Triangle Park
North Carolina 27709

¶9 KEY WORDS (Conllnu. an r.v.ra. .id. if n.C... y ond idsnt lf y 0,’ block n.~~,b.r)

Bessel potential
Distribution
Measure

.. Schr~Ddinger operator ~~~~~~~~~~ ~~ f v -’~

20. A BS CT (ConlIflu. on r•v.r.• .9 II n.c.aa~~~ ond idontlI9, ’ b~ block m.sb ,)

~~~~~~~~~~~ondj tj ons~~~~r the function q ( x )  which guarantee uni~~~eness of

solutions to -Au(x)  + A u ( x )  q ( x ) u ( x )  = f, where A
0 

> 0  
(2)

O~ ~,. .41,04 ~
ocparate1r~ J-~e cases for solutions in and L (In fact~-we~~ 44 

Zt~~~~~~~~
4,

f •
L

evcn pr-oYe~existence 
~~~~~~ so

,~~~~~
ns under the additional assumptions

q(x) > 0 and f& ~~~~~~~~~~~~~~~~~~~~~~ the problem of essential ~~~ ~~~~~~

- W. i L. ~~~ 44t —

~~~ FORM
IJU ¶ J A N  73 1473 EDITION OF ¶ NOV 05 II OBSOLETI UNCLASSIFIED c2-c~~~ c~ . CC”

1~te~’~
, eI~~- ~ ~~ ~~~~~~~~ 

SICURITY CLASSIFICATION OF TIllS PAGE (I5i.n b.1. Int.r.d)



20. ABSTRACT - Cont’d.

selfadjointness for a class of Schr~~iTnger operators and we ~r-e ~ob1~
provif an interesting generalization of a re~u~t due to Kato4(-L’..~--’ ~~~A WC~~~s

Gaveau ~a~~proved a re’;ult similar to ~ -~~on L uniqueness . His

proof , however , depend~~ oii a probab~ 1istic argument, while in contrast 
C I S

- ‘~s ed’ “4~se
probabi l i ty  theory ir o~~ ,1, proofs .

-~~~ ~~~~~~~~~~ — ~~~~~~~~
— -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-- —

- - — - 
-

- 
—

~~~~~~~~~~~~~


