
REPORT DOCUMENTATION PAGE 
Form Approved 

0MB No. 0704-0188 
Public reporting burden for this collection of information is estimated to average 1 hour per response, including tiie time for reviewing instructions, searching existing data sources, gathering and 
maintaining ttti data needed, and completing and reviewing this collection of information. Send comments regarding tills burden estimate or any other aspect of this collection of information, 
including suggestions for reducing this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis 
Hif'nway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a 
collectiori of information if it does not display a currently valid 0MB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 
Technical Papers 

3. DATES COVERED (From - To) 

4. TITLE AND SUBTITLE 

/^^S^   c^^ 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

^So^ 
5e. TASK NUMBER 

5f. WORK ONl 5f. WORK ONIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 

Air Force Research Laboratory (AFMC) 
AFRL/PRS 
5 Pollux Drive 
Edwards AFB CA 93524-7048 

8. PERFORMING ORGANIZATION 
REPORT 

9. SPONSORING / MONITORING AGENCY NAME(S} AND ADDRESS(ES) 

Air Force Research Laboratory (AFMC) 
AFRL/PRS 
5 Pollux Drive 
Edwards AFB CA 93524-7048 

10. SPONSOR/MONITOR'S 
ACRONYM(S) 

11. SPONSOR/MONITOR'S 
NUMBER(S) 

12. DISTRIBUTION / AVAILABILITY STATEMENT 

Approved for public release; distribution unlimited. 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 

20030130 152 
15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 

a. REPORT 

Unclassified 

b. ABSTRACT 

Unclassified 

c. THIS PAGE 

Unclassified 

17. LIMITATION 
OF ABSTRACT 

18. NUMBER 
OF PAGES 

19a. NAME OF RESPONSIBLE 
PERSON 
Leilani Richardson 
19b. TELEPHONE NUMBER 
(include area code) 

(661) 275-5015 
Standard Form 298 (Rev. 8-98) 

Prescribed by ANSI Std. 239.18 



\3^3 m^ <^ 
^ 

MEMORANDUM VOk PRS (In-House/Contractor Publication) 

FROM: PROI(STINFO) 19 Apr 2001 

SUBJECT: Authorization for Release of Technical Information, Control Number: AFRL-PR-ED-AB-2001-103 
Jerry Boatz; Don Thompson and Dan Sorescu (Oklahoma State Univ.), "Bond Dissociation Energies of 
Energetic Compounds: A Comparison of Theoretical Methods" 

AFOSR Contractors Meeting (Statement A) 
(Irvine, CA, 21-23 May 2001) (Deadline: 18 May 01) 

1. This request has been reviewed by the Foreign Disclosure Office for: a.) appropriateness of distribution statement, 
b.) military/national critical technology, c.) export controls or distribution restrictions, 
d.) appropriateness for release to a foreign nation, and e.) technical sensitivity and/or economic sensitivity. 
Comments: ^  

Signature  Date. 

2. This request has been reviewed by the Public Affairs Office for: a.) appropriateness for public release 
and/or b) possible higher headquarters review. 
Comments: ^  

Signature ^___  Date. 

3. This request has been reviewed by the STINFO for: a.) changes if approved as amended, 
b) appropriateness of references, if applicable; and c.) format and completion of meeting clearance form if required 
Comments:  

Signature  Date. 

4. This request has been reviewed by PR for: a.) technical accuracy, b.) appropriateness for audience, c.) 
appropriateness of distribution statement, d.) technical sensitivity and economic sensitivity, e.) military/ 
national critical technology, and f.) data rights and patentability 
Comments: .  

APPROVED/APPROVED AS AMENDED/DISAPPROVED 

PHILIP A. KESSEL Date 
Technical Advisor 
Space and Missile Propulsion Division 



u> ^ 
o o 

liJ   o 

(0 5 o 

"5 E o 

m < g 
O   (0   p 

» E 
Q o 

o 
DQ 

0 

CO a: a. 

LL 
< 

Xi o 
o S 

CQ O 

< ^ 

c 
o 

■Jo 
■ iiHi 

> 
■ §■■ 

Q 

a 
o 

s^ O m 
5 <=^ 

^ o 
> 

o 

T5 
< 

C 
(0 
(0 
o o 
c 

o 
(S 
o 
(0 

o 
o 

LL 

< -5 

< 

(0 

(5 

O Lil 
o 
(0 
c 
o 

5 
QL 
O 

o 
(0 
Q. 

E 
o 

-5   CO 

2 c r^ 
C0 o 

8° 
= 1 CO   c 

o   ^ 
^ S" 0   CD 

O ^ 
CO 
c 
CO 
Q 

1° 
CO o 

o = 
iS CO 

O 

o 
o 
c 
0) 
b. 

c 
o 
O 
12 
o 
o 

c 
o o 

(/) 

rs C4 < 

■-^   T^   .E 
O CM   ^ 

(1)   (0 

(0 o 

re 
c 
>» 
Q 

U 
0 

CO 
o 
Li. 
< 



3 
O 

S o 

o Q 
0) m 

Q ^*-^ 

c (0 
o ns 

"co o 
3 
a 
o 

OS 

^fc^ 

a. ^ 

1 0) 
-j c 
Qi o 
u. Q 
< > 
1^. D) 

O UJ 

5=^ 

c 
o 
E 
(0 
(0 
Q) 
(0 
(0 
(0 
c 
OS 
CO 

O   0 

-I 2 ^ 

o « ±i 
O   0)   c 
o ^ o 
»- CO T3 

(0 
o 

ci O 
6 p 

.E a 
E-o 
cc c 

=5 ^ 

o o 
(0 Li. 

C   O 

is 
^.E 
O -o 

j2 
"5 
(0 
0) 

CO 
c 
o 

"co 

o 

o o 
T5 
C 
CO 

(0 
E 

CO 



Q 
LU 

-a 
0) 
w 

c 
0 o 
o 

LI. 

■ ■IHi 

0) 

(0 

n^ 

c 
(0 

— 

"0 
Q. 0 
2   CO £2. 

iL 

t"§ 0 

::3   .        fis 
nt

s 
of

 c
 

ow
n 

fo
r 

5 
re

qu
ire

 
st

em
s 

<u  c ?= >^ 
3 "^ § ■« 
'j=j   t_     ':::   c: 

C   0 CO .2 

8^ 
0   > 

E-i 
0 2 

h- -C      ^   Q. 

iiiiiiiii • 

O   0) ^ I 
o i5 o 
CD   S CD 

O ^ s—    C- C 
^   Q. 0 

0)   C JQ 
Q. 0) 

0      ,« C^    C/5 
0   O 

^ 2 CD   ^ 

■^  ■£ 

CD- 

I? 
^   CD 

O   CD 

'§   0 
U-   CO 

CO c 
o 

0 •*= 
^   CO 
"^   o 

CO 
E 
0 

Q. 
CO 

=   CO 
^ E 
o £ 

2 ^ 

"CD   O 

^   0 
O E 

CO    CO 

2 -H 
D) 0 

o o 

"S E 

    CD 
CO   0 
O   C 

E fe 

"o  2 

I o 

O 

Z3 
O "o 

>   03 

O 
O 

(1) 
O 
03 

o 
> 
0 

c 
o 

a 
2 
ex 

^ 03  .ti 
15   o -^ 

X^   03 



O 
0) 

o 
(8 

O 

JBHHHHHH 

« 
c: 1 

aM - o 1 
.9 15 
E:^ 
m Q^ 

•?? Q. u   <5 
•u c 

.2 
£ : tn 

I 2 
C L a. 
c > ^ ; o c ̂  J!^ 
0> ̂  u c J o 

T 5 ^ 

£ l^ (1 
» » 

^'£ 
■* : IS 
£ ■■>-      MMMF 

C > o 
T ; £2. * o 

Q, 

c 
o 

0) 
0 
O) 
CO 

CD 
Q. 
Q. 
3 
"D 
C 
CO 

CO -K CO 
O 
o 

CO 

CD 
N 

X o 

o 
__  CO 

o -g 
■^ '5- 

CO 
CD 

CO .•= 

0 

CO 

■D 
C 
CD 

CD 
CO 
o 
O 

CD 
+-< 
CO 

CD 
Q. 
Q. 

CO 
c 
_CD 

Q. 
O s^ 
Q. 
O 
C 
o 

CO 
0 
D) 
CD 

'■*-> 

CO CO 
CD  _ 

2^ 0 
a. 

CO 
-»—< c 
_CD 

"O) 
Q. 
O 
&_ 
Q. 
O 
"c 
CD 
D) 
O 

O 

CD 

CD CO 
iS -Q 

O) CD 
c CJ 

Ct3 
Cl^ 

CD 

E c: ^ 
OQ 

^ 
CD a 



c 
o 

"O 
a. 
w 

SI 
^ E 
° o 

(0 (/) 

(0 
(0 
< 

Q. 

si 
3 := 
O E a.- 
^^ CO 

CO "O 
3 C 

^ CO 

Q) 0) 
> C 

^ 5 

to ;S 
^ CD 

a Q. 

II 

o 

3   O 

i& 

5« ^ to 
CO o 
C CO 
O   CO 

0) = 
»- « 

.2 S 

0  o 

>>% 
£  o 
"   CL 

A 
II 

T3 
0 
c 
3 

CO 

m 
S 
CO 
c 

■ ■■1 

CM 

3 

a 
(0 



o 

o 

= "5 
(0 a. > o 
O    Q, 

I' 
o 

■ ■■■ 

o 
0 
Q. 

... CQ 
< D. 

^I 
< ^ 

5'c 
re 0) 
^^        IMHI 

o "5 
-^ jS 
<^ 5 _^„^ 
^ ^ -^ 

S > X X 

E1 X o 

CM z 1 o 

te
d 0) 

X 
1 

^J !■■■ ^J 
O    CO •>«««, N 

A
m

m
 

te
rm

in
i 

o 

1 

a. 
o 

CO 

o 

■ ■ 

c 
CO o 

o a  ■ o o [mj^ o 
■ ■ 1 (0 c 

JO 
(0 
o 

■ ■ (0 
o 

o 
Q 
O 

(0 
o 

iS o <o o (0 CO 0) 
CM o CO IS Ol Q 

O 

CO 
"3 
Q >> II Q 

o II 0) 
Q II II 

o ;£ 
Q (0 O Q. 

C
rv

o
q

en
i 

Q T5 
■ laai 

Q 
O 

O 
CO 

o 
a Li

qu
 

o 



£ 
§: 
2 

I a. 

m a: 

c/> 
«i—' 

o o 
sz o 

-5   0> 
g>  CO 
^ CL 
o (/> 

*''^"* -»-» 
-D o 
CO xp

l 

c/T 0 
CD "O 
O c: 

SZ €0 
(I) </> 
> </> 
ii^ CD 
Q o 

o 
CO CO 

E o 
U) 

o   S 
>> CO 
CO o 
Q- 1_ 
i-. CD 

CO 
<D 

CO 
—I O 

^ O   CD 

CL 

CM 
+ 
O o 

o 

o o o 
CD 

:::>>::>>ox:-;-::-:-:V::-:-::-:-:-::-;:;:-:-::::::>: 
:::-:::::::::::>>:;::::>:::x>::;:::::::::::-:-:-:;:::-::;;;::;:;:::;:;: 
:;:;:i:;:;;>;:v:;:;:::;:;:|:|:;:v:v:>::::::>::>>>::>>::;:::;:;: 

iiiiiiiiiii 
^^^^^ iiieiiiiiiii;;: 
mmmmmmmm 
ipiiiiiiii ipiiiili 
■iiiiliil 
Iplllillli 
liliiiiiiiii 
mmmmmmM 

mmmmmmmm 

CO s^' 

CO  i^ 
CL5 

O 
O 

CM 

O 
O o 

mmmmmmmmmm 
mrnmmmmmmm 
iiiiiiiiiiiii 
iiisiiiiiiiiij iijiiiiiili»i5 
:::::::::::>:::o::::>::::::::;:::::x::o:v:v:v:v:-:^-:%v 

iiiiliiiiiiiil 
::::¥::::::::::::™:::S::::::::s:5s:::::*^^^ 

:::;w:5S5S:::s:f:::::::::::::::::::W^^^^^^ 

T
ak

eo
ff 

M
as

s 
(lb

) 

O 
O 
O 

o" 
CD 
CO 

o o q, 
o o 00 

c 
_co 

2 
CL 

R
P

-1
/L

0X
 

(Is
p 

= 
29

5 
s)

 /
/ 

LH
2/

L0
X

 
(Is

p 
= 

45
5 

s)
 

LH
2/

L0
X

 
(Is

p 
= 

45
5 

s)
 

H
T

P
B

/A
I/H

M
X

 
(Is

p 
= 

27
0 

s)
 

B
as

el
in

e 
V

eh
ic

le
 

A
tla

s 
II 

//
 

C
en

ta
ur

 
D

-1
A

 

Lo
ck

he
ed

 
S

S
T

O
 

B
oo

st
- 

P
ha

se
 

In
te

rc
ep

to
r 

V
eh

ic
le

 
T

yp
e 

T
w

o-
st

ag
e 

E
LV

 

S
S

T
O

 
R

LV
 

M
is

si
le

 
D

ef
en

se
 

In
te

rc
ep

to
r 

or* 
O 
to 
o 
in 

a. 

"S a. o 
a. 

'55 

£ 
o 
.E 

"D 

E 

£ 

o 



c -a 
(0   c 

(0 '^ 

IS o 
o  c  ^ _ --   N 
CO   0 "C 

.2 " o 

3   «   5 

5.1 

(0 

c 
o 
IS 
N 

■■^ 

o 

o 
■o 

(0 
(0 

"55 

> 
(0 

o o 
X S: 

o 
.2 
0) 

(0 
0) 

"O 
■ IBM 

3 
G) 
o 
c 
o 

■ II^H 

3 
c 
o 
c. 

(G        ^ 

O   (0 
0 i> 
^   3 
ti o 

,  o 
E 

c 

3 

(0 

it 

PE 
£   C 

LU   > 

•  o 
E 

> 

(0 
c 

X 
o 

c 
E 
3 
(0 
c 
o 
o 
I 
o 
E 
(0 

(0 
"Si o 

CO 

. .J2 

o 



in o 
0)   0) 

(0 
-a 
c 
3 
O a 
E 
o 
o 
o 

tn 
o 
U) 
c 

o 

S S 
> 

C 
LU 

O 
CO 

(0 

o 
3 

o 

o 
o 
o 
0) 
o 
o 
X 

LU 

A 
Q ^■S, II X2 O   C3) ^^ 

■ ■ 

o 
O 

— c 
o 

S a 0)   CO 
1 

■ ■■■ 

0 (I) CO   ^ 
ft o 

a 
c 0) CO 
o 13 o — ■ 

■ ■■M 

O 
i2 o O) 5 0^ 

CO CO 

o 
o 

15 
o 
E 

(0 
E 
CO 

■o 
o 

al
 e

n
er

g
y 

n 
in

te
rs

e(
 

c 
o 

■ ■■■ 

o 
(0 
0 

c 
o 

"co 

dy
na

 

0 
E 

■^ 0 

0  o 
c 
o 

■ i^BI 

CO 
CO 
0 

La
rg

e 
no

n-
 

O 

5 
as o 

3 
O) 

o M
ul

tip
l 

pl
et

 s
ta

 

(0 
c o 
z 

13 

1 o ■ I^H 
1 c 

0 ■ 
■ ^■i 

w^ D) 0 "H. 
c 

"co 
E 2 
-2:* CO 

3 
o 
o 



0) 
> 

D) 

•B' C" 
■o <f> o c 
£ o 
^J ■ ^■1 

E di
et

 

(0 o 
o a. 

eo
re

t 
ia

bl
e 

^ 0) 

o 

o 

3 
O 
(0 (0 

T3 
C 
re 

O 

>> O o £ 
0) 
^ % "U o (0 
0 is ■o 

a i2 ^T 0) o 
o 
0 O 0- o o CM 

O 

o 
a 
o o 
c 

E 

15 
o us

ed
 d

u 
ar

ab
le

 to
 

o 
2 
3 

15 c 
o 
IS 

o >• a. 
1 £ 

u 
mwmm 3 

mm 
3 ~ S C QL mtmm 

UL ^i o o s *c 
1    ZI 1 1 o 

■^^ s o o 
(0 c 
Q 

o a 
CO 

"5 

o 
o 

O 

a. o 
O o 

u. 
o 
CO 
o 



o 

0 
G) 
O 
c 
o 
CO ^ 
.2 c 
a. 3 

< 

o 
LL 

O 
O 

(0 
O 

B 
c 
(0 
> 

< 

CN 

o 

CM 

I 

■o 
0) 
o 
c c 
(0 o 

■ ^^ 

(0 ■ i^ 

J3 (0 
> 

o 
a 

(0 E o 
■ i^ai o 
E o 

0) o "U 

o 
CM 

X 
CM 

+ 
o o 
CM 

o o 
O JZ 

O   (0 

^        E ^ 

o 

j2 
o 
3 

^ acM 

CM 

-J o 
I    (0 

(0 
T5 
C 
3 

a. 

O X 
Q. s 
E X 
o 
o 

c 
CM m 

Z X 
11 

CM Q 
O (^ 

c 
CM ■ 

X o 
o"®. 

CM 

o 

o 

o. 

CM 

CM 
Q. 

0)  CM 
^ O 

So 
m E o ^ 
^^  CO o o 
(0 ^ 

^ II 
II    .^ 

Q.X 



o 
Li. 

en 
0) 

00 

c 
o 

0) 
3 
o 
3 

I 

c 
o 
E 
o a 
X 

111 

00 

r-H 

::3 

a 

O 
+ 
CO 

I 
CO 
(O 
00 
0. 
CO 
CD 

(0 
.2 
"5) 

c 
o 

c 
o 

I 

o 
c 
(0 
(0 
0) 

o 

5) 

T3 

I 
^    "^ 

X/1 

00 

0\ 

»^   r  

cd O 
A ^ 
o ^ 
rt H o 
U 0^ 
O T3 

cd 

S S^ 
fB^lM 
^■^ 

;-< o 
N 

.ti ^ 
cd o 

• 
PH O 

a 
ID 

o 
+ 
CO 

I 
<D 
CO 
00 
Q. 
CO 
m 
CO 

£ 
(0 
c 

o ^^ 

it 
I? 
o   ■ 

o >- 
o -J 
O CO 
Q ffl 

en o 

< 

a 
u 

(In 

^ 

^ 

cd 

cd 

o^ 

< 

o 



0 
0 

m 

3 
Q. 

I 

(0 
3 
Q. 

X o 

1' 

(0 

2 o £ 
C   (0   0 

■Y <5 E 
X o ^ O _ o 

<o o o 

5 1 2 
2. c ™ 
o) c .£ 
Sow 
Sis ||S 
3 £ CO 
3   O   o 
is o *" 

.2 u>l 

111 

^   OS   A    C 
£   li    (0 



ON 

fN o 
in t> 

Tf n ao    o^ 
r^ r^ f*^     fT) 
"* ^ •^       • 

% 
Cd 

0^ 

s 
o 
a 
H 

Q 

o 

IT) 

• 

0^  IT)  ITJ      ^ 
f*^   TT   '^        ffj 
m m m    iJ 

O 
II 
U 

* * 
o vo vo ri 
Tf ro fS r^ 
f^ (^ f^ ri 

VO   QO   ^      1^ 
ri fs <s    ^ 
rr TT -^     ^ 

^ as (U •o ^ > 
"5 lo 
N ^ 
KS o 
o 1—1 

J2 

-^ 
m o 

ffi '"' 

Q < 

B 
cS <o 

,a 
U 

o5 03 
l-l >> 
Pi 

03 
fin 

^ 

I—; 

o 

s 
P4 

_S 00 

« 2 o O 
U in 

p-l ^ 
* H 

00 
0^ 
ON 
T-H 

ON 
ON 

DO 
C 

i 

I 
s 
* 

o 
03 

+-» u 
<: 

a 

o 

s 

CN 

o 
(N CM Z- 

X X o o 

CM o 
CM o 

X 
o O' 

o 
CM 

o 
X 

CM 

X 

o 
CM 

X 
.o. 

CM 

X 
CNI 

X 



o 
O 
Q. 
Q. 
< 

Li.     - 

o c 

3 
o 

3 
o 

.2 § 
o ^ 
CO 5: 

' o 

CM 

I 

O -o -M 
- 2 -o 

CM £   o 

O  CO 

■^ CO 

3  ^^ 

E 

' n -2 o£ a 
i> I*- -E 
3   O   CO 
a CO ^ 

o o)>; 

CO 

c 
CO 

0)cr 

Li. 
O 
(/) 

CO 
< 

O 
CM ^^ 
Q. ^ 

0. 

o e 

CO 

> 

^   CO o L: 
CO   o 

II 
__   C 

=   = 
0.2 

3   3 

C  o 

o jS 

if fe 
*-   CO CO 

O   CO 

CO 5 </) S .2 o 
CO iS ^ 

<    O   Q. 

CM   O S. 

(0 

© o 

E ^ 
3 
c o 

11 
155 
O   3 
O   O) 
O \^ 

K    c 
■75   O (0 O 

c o 
O   0) 

a -^ 
o g o ~ 

■   > ■ ■■■ 

o ■ «■■ 

c 

£ 
(U 

O 

N 
i> 
CD 
N 
C 
o 

CD 

6 
■o 
c 
(0 

co" 
c 
(D 
> 

55 

c 
c 

E 
0) 
<n 
0) 

_cg 
O 

of 

c 
CO 

CO 

O 

o 

•f^ Q> o CD wg5 

O   -c- 
O     r 

•    CO 



<N 

0) 

o 
o 
(0 o 

o 
(0 
o 
o 

Q 

o 
CQ 

CM o 
X 
II 
N 

CM 

X 

II 

r     X 

(0 
m 
Q 

CM o 
o 

CM o 

o 

O' 

O' 

o. 

>■ 

N 

>- 

N 

CM 

I 
II 
N 

CM o 

II 
>- 

X 
m m 

(0 
LU 
Q 
m 

CM 

I 
Z 

I 

o 

<N 

O' 

O' 

o. 

>- 

N 

>■ 

N 



"I, 

o 
(0 
Q. 

CO 

> 

o 
< 

O 
CO 
CO 
< 

O 

(0 
N 

■— I 

o o 
0 = 

■S = 

1 o 

O ^ 
O) (0 
G) O 
= E 0) 

o 

(0 
■ laai 

0) 

0) 

3   O 
O "^ 

Cu   ^ 

_l  w o 
CM 

— o _: 

3    ^   C 
QL   H-    >! 
s     O "D 

O 
CM 
0^ 

CN 

O 
I o 

'''-. 

# 

*//, 

♦^^^ 

* i 1 
'5^ l 

' 

(2
e,

 i 
z f 1 

t^ 6  i 

C3 
• 1—1 

c o 

o c 

0 
CM 

CM 



«NI  * 

1^ 
I 

X o 

(0 

o 
3 

CO 

CO 
o 
■^~ 

< 
T3 
C 
CO E 

0 . 

0" 
c 
(0 

sz 00 
O cn 

Q.' 

(0 

>> 

Q- 

—3 

CD 

c - •^ 3 —> 1— lO ^s to O 
CO o> —i 

■&)■ 

"^ rx' ■D >, - Lf) c L_ 

OJ 

d5 
c 

o 
CO 
o 

mt CO < 

J5'o 

X ■   1— 

CD 
F 

^1 CD 
CO CO 

o 
9f CD 

X 
O  <U _l 13 
^ ■'^ 

C 
^   CO 0 CD 

Nl 
ir   CD ^(35 F 
0  = D  CJ) £ N   O T3 C!5 
.ti n C "^ 0 

Q. cn ^!^ 
m 

a: ^ < o zi 
*   Q *        T-   

CM 

o 

O' 

.o. 

CM 

X 

o 

CM 

o 

* 
* 

^  CS  00 
CM  CO  CO  '^ 
^ ^ Tf ^ 

0> CO 
0> CM 
CO ■* 

CO 
CO 

o 

* 
■A in 

CO  CO CO 
t- CM 
CO CO 

o 
II 
O 

* 
* 
* 

to 00 ^- CM 
CM CM CM O) 
'^ "* ""I- CO 

in 

Q. 
tmi ^■^ ^^^ 
Q. a Q. "O 

o 
0) + 

T3 

+ 

73 O 

co 

4-i 

o 
CO CO 

QI 

CO 

CO 

a: 
CO 

CO 

LL 
O 

nt 00 >- >- CO 
> Q. _J -J CM (0 
0 CO CO CO Q. < 
-1 GQ GQ QQ ^ o 

0 
3 
O 
3 

'4ii' 

(0 
I 

X 



(0 

CM 

X 
o 

o 

CN 

o 

w 

II 

00 

o 

o 

CM   ^ o o 
o o 

00   1—I 
b    r^ 00 

0\  0\ 

«s 

fs 

(0 

w 
c 
o 
c 

D 
C • • 
o H 
• • Q n xn 

PN u 
S U 

CN 
X 
o 

o 

CM 



(0 
<D c o 

r—t c 
O 
O • • 

/—s 
O H 
•   • Q 
ri ^ 
^ u 
§ u 

o 

o 

o 
CM 

X 

CM 

o 

-p 
(N XT- 
m m 

* r-H i-H 

t^ o o 
^-^ 
o l^ • 0^ m o o 

•k r^ JSL 00 oo * m <N 
ti o 

o 
• 

s 00 
T—1 

oo 
T—1 

b o 
o 

O 
o 

T-H 
^^^ 

Ifl 
t^ s 00 00 

ON b 0^ 

W 1—1 
1—< 1—1 

1-H T—1 

s 
O 

O 

(D 
r\ C 

1—1 O 
o c 
o 
o 
o 
rsi  O^ H 
"^  O 
.. o Q 
r^ o (/5 PL,   p u 
§ 9 u 

CNJ 

o 

o 

o 
CM 

/r 
o 

•j: m 
^ 

1—1 

o 

^ r- • 

OO 

m 
o * o • b O 

00 
o T-H 

o 

^ u ^ m 
c/2 s T-H 

0^ ^ oo 
0\ b c^ 

U T—1 T-H 
1—1 

S 

II O 
o 

1 



E 
3 

(0 

c\ 

„ Os   '-H ^<o cz> moo ;^ o o 
S ^ ^ o 
o o o 
o   '    • 
H vo ^ 

• • 

p 
<N    r-^    O N.i^ 

.. o o Q fS o o iZ5 q^ o o u 
§ 99 U 

d* (5^ 

X X 

^^ 
cs, 

o o 
o c 
o 
o • • ^^^ 
o H 

>-• 
• • Q 
n j/) 
PH u S U 

CM 

o 
Z 

o 

o 
X 

z 
X 

^ 
o^ m 

J; ,o^ l-H 

t^i o 
o o 

^ 
o 
rr ^ • 1-H ^ CO (N 
^-H ^ m .fi i-H o 4; T-H (N * 1 

0^ ti o • 
j3 C^N o^ b o O b j 

00 o r—1 F—1 o o ' 
1-H (Si ,—V 

^^ ^ w 
b m ^ 0^ (N oo 00 

OO 
s 00 ti 00 

OS 
oo b OO 

ON b 

u 1—1 r—1 F-H 1—4 1—1 
r—H 

1 
1 

II o 
ffl 

0 

o 
z 

^ 

00 
o 

* l—H 

t^ c> 
,<-v 
O 
O o '^ ON m 

•34 »yo ^ f-H * T—i * <N 
O • ON 

1—I 
b o 

o 
b O 

o 
T—I 
S_^ 

ti 
o 
ON 

ti 
m 
oo 
ON 

b 
r-H 
00 
ON b 

oo 

ON 
oo 
ON 

u r-H T-H 
»—1 i-H j—i 

§ 
o a 

i 

11 O ^; - ^ BT 
1 
1 
1 

u z, u u z 



(0 
r* 

cs g 
CN o 
o c 
o 
o ^^^ 
o ^^ H 

1   o .. o Q 
(S  o ^ 
Pk p u S9 u 
CM o 

X 

o 

o 
X 

CN o 

^ ~^ 

* 
K 

- ^„^ 
o 

IT) 
'FH * Xi * * 

00 
ti s b b 

1-H Q Q Q Q Q 
1^ pq CQ CQ m PQ 
^ H H H H H 
^ t^ ti b b 
U 
§ 

<s DM 

II 
f4 

O ;2: 

o <s 

u z 1 u !^ 
1, 

3 
1—1 

c o 
o c 
o 
o • • 

^^*s 
o H 
• • Q <s ^ 

PH U 
^ U 

CM 

o 

o 

,o. 

CM CM 

X 

-j^ 

o 
o 

4S r-H 

ti o 
,/—s 
o 

* 
t:i 

o 
m o 
o 

• 
• ON 

1—t 

b 

oo 
o 
o 

O 
O 

* 
b 

O 
o 

1—1 

fo m 
00 

(N r- ON 

T—1 te 
(N 
0\ ti b 

00 
ON ON 

r-H 
b 

S 

II o 0 
O 

1 

3 
ffl 



tf> 
0) n 
E 
3 
z 
C o ^.^ 

■ ^H (0 
^^J 0) 
(0 o a 0 

Q. 
3 (0 
O ^^ 

o 0) 

O (0 
c 

(Q 
0 
Q. 

^4^ O 

<D 
^ 

00
00

1 

):
 n

on
 

* 
ti 

o 
H    H o 

..   O r^     5Q o • t^ 
fe    U Tf ^ m 
§ s in 

• 
1—1 

iM 
U VO .o 
(^ ti 00 o u o^ o 

(N ^' 
r—I 1—1 

O 
^ M 

• 

^ 

o ^N 

^ 

<D 
ri a 

m O 
r- C 
m 
o 
o ;r^ 

H 
.. m Q 

r^ 00 ^ 
fim q U 
§9 U 

X 
• o 

o 
CM 

X 

/v 

* o 

b ti 1—H 

o u 
i:/3 
U ON O 

^ ^ 
ON 
oo 

O o 
1—I 1—1 

'■6 u OS 
II ;-i 

vi. 
u U 



(P 

E 

.2 « 
CQ 'u 

3  (0 

O 1 
O "> 

c 
(w  a o 

6 
2 
3 

13 

Q 
pq 
H 

Q 
P 

• • Q n ^ 
PM U 
S U 

CM 

X 
o 

o. 

CN4 

X, 

<D 
n c 

Ch o 
(N c 

■ ^ 

VD 
O ^•"^ 
po rn H 
^^ U-) ^^ 
.. m Q 

<S   00 »!3 P^ P u 
^9 u 

X 
•o 

/^ 
CM 

X 

o 
* 
S 

II 

00 o 

00 
1—1 

0^ 

•34 r-H 
\D      O 

«s 

I 

m ^ 
o^ o 
0^ o 
»-H 1-H 

a 'd 
<S CQ 

ffl ;« 

^ O 



tn 
Q 
03 
H 

Q 
P3 
H b 
• • Q 
n C/) 
PH u 
§- U 

CM 

*o 

,o. 

CM 

X 
CM 

X 

^ 

^ 
^ f—I 

t^i 1—1 

o ^^^ 
o 
n 00 • r- r- o ^ 
^H 

1^ 
^ ^ o * I—1 (N * (N 1 

a> o • 0\ b o O b o 1 
o 1-H o o o ^ 

s.^ c 

ti ti 00 b oo 

1-H 

o 
oo 

r—( 

b 
1-H 

1 

1 

s 

II 

i-H 

o 

1—< 

z. 
0 

O 

. 0 

3 

«\ 
m aj 

o 
^o c 
^ o • • o    « /—V 

(N   ^ o 
H 

" R o Q o o 5/5 
5J 

^  (N o 
1 U 

X 
• o 

o, 

CN 

X 
z 

CM 

X 



(0 

E 

c 
o ^1^ 

■ ■^ (0 
^t^lrf 0 
(0 o 
Q. 0) 

Q. 
3 (0 
O ^^ 

O o 

O (0 
c 

(0 
^ifrj o 
^ 

«^ 
00 o Q 

of S PQ 
^ o H 
o^ o • • 
O     I (T-N 

(N  ^^ bH 

••  R r^ Q i^ o C/3 

^  (N o U 

o 

•o* 

o 
CM 

X 

r» 

O 
o 

go c 
oo o • • o    • y"^^ 

<N   ^^ o H 
••  R o Q 

i^ o o 
^  (N o U 

CM 

o 

o 

• o 

-j- 

^ 
•}: ^H 

ti o 
^.^ 
o o • i-H m 

90 \}{ o^ 42 ON * <N 
t^ o • 

s 00 b O 
o\ o 1—1 o 

^ 
U vo ro t^ o 

t^ 
ON 
00 ti 

00 
ON tJ ON 

o o 

§ 
1—( 1-H 

o 

T—H 1-H 

II O Z 
1 

■ u 

1^ 

.U Z u U 

^ 

^ 
^ m 

1 ti 1—H 

o 

^ m • o uo 
00 ^ oo ,fi o •K OS 

4^ ti o • ON b o 
ON o 1—H o 

^ u ^ m uo o 
J/5 t^ 

o 
0^ ^ 

00 
ON b ON 

o o 

s 
o 

r—1 

-d u 
1 o ^ 

« 
^ 

J^ 
u ^ U O 



(0 
o 

JQ 
E 
3 z 
C o .^i^ 

■ ■^ 0) 
'^ij 0) 
(0 a 0 

Q. 
3 (0 
o — 

o 0) 

O (0 
c 

(0 0) 
Q. 

^i^ O 

^ 

ri 

f? ^ (D 
w tn d ^ o o o o c o o 
§9 • • 

H 
... '—i Q r^ o en 
PN P U 
§9 U 

CM 

o 

CM 

X 

CM 

o 

o 

o. 

o 

.o 

CM 

o 

-p 
^ m 

o 
4: 1—• T-H 

1=; o o 
y^^ 

o 
m «ri o^ o 

*s * 
ti 

•^ .fi o o •3« j * (N 
o 
o 

• C) ON 
T-H 

b 
a 

b 
o 

o o o 
E^ a 

1-H 
T—H T—H 

u vo o^ r-- '   1 OO 
03 ti l> t^i 00 oo h b c^ 
u 0\ ON. c^ 1—1 

1 

T—1 r-H 

o cu "6 
II 0 z, ;2^ ffl 

vl^ 
u z u u Z,^ U 

(^ 
O 
O o 

o o H 
00  ^ o • • 
O  (N 
<N  ^ o 

H 
••  ^ (N Q 

§8 O 
1—1 

^   (N o U 

CM o 

^ 

(N m 
^ ^ m 
^ T—1 i-H 

^,«^ O o 
o 

"^ • (N 00 T—H V^ 

•N 00 ^ 00 oo * m (N 

ITS o • oo oo b o O o 
1-H o r-H 1—( o O o 

o 

^ '^t ^ '-* 

f^ 
o 
o^ ^ 

00 
o^ 

oo 
c^ b c\ <^ 

• • T—t r-H 

§ 
T—4 T-H 1—( 

r4 

o T3 

V o 1 

OS u 

vL 
u z u U 



tfi 

n 
E 
3 
Z 
C 
o ^-^ 

■ ^■a (0 
'^idP CD 
(0 O a 0) 

3 (0 
O zz 
o 0) 

O (0 
c 

(0 0) 

^^ o 

«\ 
u-i 
1—( 

o o H 
§9 • • o     . 
ro   (N  ^ 
^  O   (N 

H 
..      O      T—1 Q 

<S    O    r^ rA) 
PM P P ■ U 
S99 U 

CM 

o 
X 
o 

o. 

CVJ 

X 

«\ 

r—( Q 
'T^S OQ 
2^ H 
m o • • o    « ^^^ 

H ^^ H 
•• S r- Q 
2o o ^ 

U 
^   (N 

o U 

CM o 

cJ" 

o 

a; ■5: 

II 

m 
0^ 

o 

c o^ 

00 

«s o 

IT) 

O 

ON 

r4 o 

ON 

o 
o" 

o 
oo 
ON 

0 

l^ ^ 
oo o 
ON o 
T—I '""' 

a 
t3 

<s c« 
K' . ;« 

^ u 

CM 

X 

^ ■X 

ON 
>—1 

^^^ o 
o 

1-H ON • VO ^ ON 
^v r- ,a o * (N * ^H 

4J o • 
SI 

ON b O b o 
¥H o 1—H o o" 

E3^ ON 

ON 

1—1 

o 1—1 

ti ON ti 
00 
ON b ON b 

ON 
ON 
i-H 

o o 
1-H 

§ ^ 
1-H T—H 

fs M a< o ffl -a u 
II o Z ^ 

C8 

u ^ U U ;?: u 
v^ 



'53D 

© 
;X2 

O 

ffl 

+ 

O' 

X       -s 

A 

^ o> ^   o ■ * o I « 1^ b q 1 K ^ li q 
o" 

■ o 'o' o o 
CT lO 

1 QT oT h- ■*      2 
CO 0) o <D OJ 0>         00 

' o> o q o>  .^ o> u. 
O « 

uT 
O 

K 00 q U. 
O 

K 
T- "      '^   T-^ 

CO c w (0 
o ^1 o a o Q.      CM 

;§ 
1 

s o 
II 

■o 
1 
1 

o 
II 

— I 
«M"5i» 

1 
1 
I 1 o o 1 

CM      I o z o 
CM I 
I o 

f! O   1 
II    ! 

II 
I 1 

?« ?§ ^cCO 
z I z 
o o z o 
o o o 
z P* z p z p 
(0 Q 0) (0 Q* fi\ « Q o o 0) o _o w 0} _o <0 
to O 'to o o w O o 

o MM >» o c >> O c 

1 
^.^ fi. 

1 
^_^ Q. ._i» 

o 
z 

CM 

Q. 
m C 

o 

c o 
z 

CQ o 

o 

o 

C o 
z Q. 0} c 

o s S fvi 9 S c 

O' 

,o. 

CM 

* ^••^ ^""^ 
CO ^ 
CO CM CN 
o O O 
^;— ■^— ■^- 

>»_• ^»—^ 

CM  00 (D CO h- CJ) 

in O) If) o "^ T— 

o o 
T— 

o 

CD 

o 

LL 
O 
CO o 

^ CM +- 
C; 

^^_^ ^_^ pS;, H 0 
CM CN H Q- E 

0 
Q. 

LL 

h- 
CL 
CQ 

CL 

cvT 

Q 
CO 
O 

Q 
a 
o 

Q ^ o O ^ 0 

ra    -   • 
t  CM   « 

^ ^ o 

CO 

0) o 

o 
0) 

CD 
Lii 

E 
0 x: o 
o 
0) LU 

h- 
a. 
N 

O   :9   C 

0)   c 
N    CD  ^^ 

■ -       - 00 

Q- t^ 

O 
0. 

-  T— 

® iS 

o Q 

i     ^ 

. ^ 
U. Q. 

CO 
CO 
0) 
E 
CO 

QQ 

uJ 
O cc 
^ CD 

CO  c _c 
.2 > ^ 

Q. 
Q. O 

CO Q   3 
Of CO 



*B3D 

O 
Of} 

o 
PQ 

O 
1 

O 
00 

*   o 

O . h- O 
^ ^ CO o 
OJ"     ■ CD O 

u. o 
O 

CO 

CD 

(0 

O' CM 

A 

CO 
z 
o 
o 
z P 
« Q 0) 
.2 eo c 
« O o 

Z Q-§ 
CO o 

CM 

o 

I  *   o 

"o      d 

>-^     o> o 
U.   ^ 00 o 

(0 
O 

CM I 

I ■ o 
il 
X ! 
O i 

O 
II 
O 

T5 
(0 

o 

Z     ' 
o 
o 
zp 
(0 Q 

.£^ W 
(0 O 

0) 

o 

^ JT lo ^ 
& i^ S2 CD o p 
S ev p 

00 
* 
LO 1^ ^ OT If) 

00 -"^r h- O) o G) 
CD h- h- h- 

CNJ 
H 
Q. 
CQ 

If) 

LJ_ 
O 
CO o 

CNT 
^^^ H— ^ H 
CM CM l~ CL 

LL 
a. 
CD 

a. 
CNT 

Q 
C/D 
O 

Q 
a 
o 

Q ^ o O ^ 

o 

U.   ti     ■ 
O      ^ 

O 

o 
*   « 

O 

00 

CO 
CM p 
d 

O 
11 

O   ! 
CM     I 

H 
o 
o 

o 
11 o 

CM 

o 
CM o 

I o 

wo o 
>'0 c 

c ^ -^ 
o P 

m 

T- 0>   ^ 
o o o 
o o o 
o o o 
o o o 
oi d d 

2 CM- 

1^ 
en  E 

o 
o 
0) 

H 
x: 
T3 
CD 
N 
ca 

"o 

CO 
X 

0} 

liJ 

en 
o 
c 
o o 
d 
IS d       o 
0)    C 
N    CO 

CO 
C 
g 

0) 

o 
o 

UJ 
Q. 
N 
0 
-a 

O 
c 

o 
Q. 
Q I 

*   D1 

CO 
o 
c 
CO 

o 
Q 



o 
B 

u 

o 

o 
• mm 

© 

o 

O 
I u 

O 
00 

1   ^ o ■ 

o    . r- o 
^ ^ CO o 

CM 

X 
o 
(0 
o 

CO 
00 

CM 

o z 

o z 

■a 
(0 

o 

uT 
o 
CO o 

* 2 K q 
o 

-«- o S 
*- o 2 K o> o o* 

CM 

A 

w z 
o 
o 

w Q 0, 
.S2 CO c 
woo 

QQ o 

z : 
I o , 
i i 
o CO 

o 
II o 

■6B 

o z 

o 
o 

.<£ CO g 
wo o 
>^0 c 

c *^ o> CO T- 
o urc>j »o o tr to to o 

5; to 00 O CD o o o 
CM o o 

I      I 

04 
X 

CN 

O 

* -^ o CN 00 CN r^ 
-r- 00 CD 00 oo CD 
00 00 00 00 

CN 
H 
Q_ 
cn 

CD 

LL 
O 
CO o 

^^^ +- ^ H 
04 CN h- CL 

Li- 
QL 
cn 

CL 

CNT 

Q 
CO 
O 

Q 
O 
O 

Q ^ o O ^ 

o 
o 

o 
CM 

q 
o 

00 *   o 

Li.    ^ o 
CO o 

o 

Si 
"I- 

00 

CO 
00 

z ; 

o 
>■   . 
X 
O   ' 

g§ 
z o 

o 

o 
II o 

CM 

o 

(0 Q 
.2 CO Q 
W O QQ 
>»0 H 

C  CM T-  O "^ 

ZSr o o o 
Q- o o o 
QQ O O O 

CM o o ■      ■ 

CO E 

o o 0) o 

LU 

CO 

o 
c 
o 
o 
d 

x: 
0) 

■a 
CO 
N 

jcg 

'o 

CD 
X 

^ Q o 

0)    C 
N    CO 

Q I 

CO c o 
o 
E 
L— o o 

LU 
Q_ 
N 
CD 

XJ 

O c 

cn 
C3> 

US' 

o 
c 

cu 
o 
Q 



o 
s 

'SJD 

O 

o 

1—  1 T"" —^ 1  —\ 1 1— 

fS 

15 
/ / ffi ffi iz; 

0) 
i— // 

Q- 

IV
I 
 ^

 

-
 

G
2(

M
P

2)
* 

-
 

C
C

S
D

(T
) 

-
 

M
C

Q
D

FT
(2

) 
fr

o
m

 F
bl

itz
e 

1'^ ' 
o ffi 

CO 

C 
O 

O 

f   < 1  ■ i  4- ♦ :'      /    / cs (N fS fc 
:   :    1 :       /      i o O . o o 

El • .'         y N 
//       .'\ (U 

/ -       ''     ^ 
-o 
^ 

/ '   ^''          \ <N tN x \   \                 \  \ -.    \                « « 

\   \              \- 
: 

o o E 
o 
n 

o 
c 
(D 
O 

T3 

\ 
\      '■■    \           \ 

cs * 

o ffi- ffi 
\        '-.        V         \\ 
\                 %       \\ X      .     V   w X          % \\ X                              V \   \ 

X            " v\ X 

1 1 

\      '■♦     1fe V       - 

1,1.1 
II 

o o o                   o                    o 
Tf CO CM r-                            O 

(|ouj/iBO>|) A6J9IJ3 uoiiBposso puog > 

•Q* 

.O. 

CM 
N 



^ ±f       <D 

♦ 

■k 

CM 

0 S 

0) _T3 CM c 55^5 0. 

c 
re 

<4^ si
o E 0 P 

O   (A 
O Z 
tt o 
£0 

o 
0 

_3 (0 »{i "*-^ o 0 

O ^28 
X (i) c 

*3 

0 
"O 
b. 
0 

O) c 0-5)2 
LL   C   0) o 

o 
o 

rg
ie

s 
o

f 
LY

P
), 

si
i 

m
u

lt
ir

ef
 o 

u 
E 
ns 

ns O 
0 ^ 

5   n 
■o ?2 2 w £ « 2 

c 0   >«^   O I'i 
C5 

.2   0)£ 

8«i 

o 
c 

3 

So 
o)£ 

*"   "^  ^^ 

a) ~ 
o ^ 
£ £ 

4-* 2 ns 
(0 
E 

a 
CB 
O 

o 

o JZ 

2- 

E ^   £ O 
«M O .-:: 0 "E 2 

ns^ 

3 
CO ■o-Qgco 

§8 
0   u 
O   0 
X   Q. 
0   tf) 

1 
0 n 

co
n

ta
in

in
g

 
ur

at
io

na
l 

c 

#=€ ̂ ^^ ^W P i5 ■- 
^^^     ^ '"^^X 

^ 

1    © ^^H 
O   Q.  W CL ^ .<£ Q .2 *£ 

1.8 
^ E \m 1.

 
T

h
ei

 
pr

ot
ot

y 
m

et
ho

d 
(M

C
Q

D
 x: ^ 

CM rei2 

(0 
O 
O 

CO 

Ww^I 
\»!B>—    -~jm ̂ ^ <p J^ 

^^                                  A-Sj^ v^^ 

o 

oi 
Q. 

T3 
O 

JC 
0 
£ 

CO 
0 6 

^ij  ns 

C   3 
0   o 

CL 
O) _-• 
<0 ^ 
1- CM 

n ^ 
£ o 
2S 

0   (0 
0 4^ 

0) 
LU 
Q 
CQ 

Q 
0 

Q 
CO 
O 
O 

CM 

0 o 
c 
0 

I 
0 

oi 

T3    « o o 
^ £ 0 ns 
££ 

CO § 
0     I 

^£ 
0   I. 
iti   0 

£   O) 

(0 
0 

Its 
0 T3 fc. 0 ns si 
0) Q. 
Hi Q< 
Q ^ m "O 
CM c 

ns 
1- 

Q: 
Q CO 
a 0 
o 4^ s c 
0 0 

0 

(O 
0 

LU 
O c 
CD Q: 

CM o s 
Z 
o "(5 
0 o 

4-1 *J 

a) Q 
^ 0 

O 
>» X 
0 0 

jac: iti 
CM 

■ ^H o 
^ z 
in o 

■o II o () .c CM 
4-1 
0 CN 

£ X 
0 ^^ 

^ o 

'S 2 

ns u 

if 
0        CM 

■ii 
(0   Q 

W   " 
O O 
C        CM 

0 
CM 

0 



o 
o 

■ §■■1 

o 
o 
3 
3 

N 

> J- 
Q. 
O 
O 

Q 
CO 

^^ O 
o i2 O 
o 0) rM 

DC 0) CM 
n, k w S 

•^ (0 k. o (0 £ 
s 0 LL 

I 
(0 ~.fc. o 

■o JB Q^ o 
^ ^■1 

'^i' 4-j 
Qi 

0 o 
c 
0 

(0 

IS 
c 
o 

a 
'4^ ■ ■■■ ^ u. 
■o (0 T" 
-a = D 
(0 (0 0 o d) 

"O JC m T «•> 
^ Q. 

O o 0 c LL €C 

CM      CO 

O 
It 

5§ 

Q- 0 

.E   (A 

Q.0 
S w 
o  >» o eo 
0   (0 o o 

IS 
o o 

O) 

0 
4-i 
c 
0 
O 
SI 
o 

' s. 
03 
0 
ui 
0 
or 

o 
o 
Q 

O £ 
a: 3 
CO a 
^   z 

o Tl ^    0 
OS   o 

La
bo

r 
or

m
an

 
o 
IB 

■c t: ^ 
O   0 o 
JO'S 

J3 0   £ 8i> 
cr: X O 
>» >» (0 %^ 
E E 0 

(0 JZ 
I.     L. 

<   < 
1         I 

0 
0 

0 CO 
^ Q< !t o CO 0 u. o -3 
^ u. ■ 

< < Q 


