
/ '
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

W co s; »-v

o
o

133 .
O O a:
a a: s»
K I CO

» fe<
^ fcrt |t-1 > n
0 o ta
* t-3 I
CO H — i
1 as Kj

O m
«S 00
O > -^1
H 5S I\J

u)
00
Co

fo

as
n

to

Ln

LO
n

K)
O

-* 1-3 >X3
t-1 H C
O is H)
O O S»
X" H
tr < H
CD H O
(C LO S
Clj O to

o
a o
CO T)

CD
H
a
23

TECHNICAL REPORT

VOLUME II

COMPUTATIONS OF NON-REACTING

AND REACTING VISCOUS BLUNT

BODY FLOWS

By

' C. P. Li

Applied Mechanics Department

Lockheed Electronics Company, Inc.

Prepared Under Contract NAS9-12200 By

Lockheed Electronics Company, Inc.

Houston Aerospace Systems Division

for

Computation and Ana&ĵ sis
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1.0 INTRODUCTION

Four programs have been developed to perform the calcula-

tions of flow field in the nose region of a blunt body at

arbitrary speed and altitude. These programs differ from

each other in their ability to consider either thin shock

or thick shock conditions and in the use of either ideal,

equilibrium air or nonequilibrium air chemistry. No attempt

has been made to incorporate all four programs into a single

one, and to use option cards to choose the particular program

for use. This effort would be quite time-consuming because

in each of the four programs there exists a number of options,

viz., the choice of three orthogonal coordinate systems, four

different body surface conditions in temperature and cata-

lycity, and simple or multicomponent transport properties.

It is felt that in order to achieve better computational

efficiency and lower computer storage requirement, different

programs should be used for different purposes. For clarity

of further discussion, these four programs are termed as

I. Non-reacting thin-shock code

II. Non-reacting thick-shock code

III. Reacting thin-shock code

IV. Reacting thick-shock code

These programs have been completely checked out and applied

successfully to the flow field computations described in Part

1 of this report. This part of the report will concentrate

on the use and restrictions of these programs. In general,

accurate solutions can be obtained for a blunt body flow

with or without finite-rate chemical reactions for an alti-

tude less than 400 Kft and a speed less than 26 Kft/sec,
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or for a free stream Reynolds number, Rê /R̂  , larger than

one. However, it should be mentioned that since the computer

execution time for Programs III and IV is very high, in

the range of 3 - 10 hours on a UNIVAC 1108, present experience

with these programs is gained from several selective cases.
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2.0 PROGRAM DESCRIPTION

These programs are written primarily for solving Eqn (10)

of Part 1 by means of a finite-difference method. The

method of solution is described in Section 4, of Part 1.

A description of the non-reacting thin and thick-shock

codes is first given which is followed by the description

of the reacting thin and thick-shock codes. The difference

between the programs of thin and thick codes is indicated

when it occurs.

MAIN subroutine is used to read in the parameters of the

problem, i.e., the number of mesh points and time steps, the

free stream conditions , etc. The subroutine BODY defines

the body geometry which is presently limited to analytic

equations. The initialization of the flow field computation

is made in subroutine INIT. INIT is not called in the thick-

shock code for which the necessary initial flow field is

obtained in subroutine CONVR1, along with the conversion

of physical flow properties into the vector U of Eqn (14)

and (15). The metric coefficients of the coordinates used

are determined in subroutine REGION. The time-marching

forward procedure of Eqn (23) is programmed in subroutine DIFF.

The boundary conditions as specified in equations in Section

2.4 are imposed to the computed results by subroutines

SHOCK and WALL. The subroutine SHOCK is not used in the

thick-shock code since the outer boundary has the free

stream conditions. The constitutive equations defining

the stress tensor and heat flux vector are coded in sub-

routines STRESS and HEAT, respectively. Thermodynamic

properties of the flow are obtained by calling the subroutine

THERM. The input to THERM is obtained from subroutine
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CONVR2, which converts the flow vector U to the physical

properties. Finally, the subroutine OUTPUT prints out

the results.

The program structure of the reacting thin and thick-shock

codes is similar to that of non-reacting codes. Therefore,

only the additional subroutines are given. These subroutines

are needed to read information about the thermodynamic co-

efficients and transport properties of the mixture, and the

chemical reactions. Subroutines INPUTT and INPUTR are

responsible for this purpose. The initial flow field can be

defined with a better accuracy in the reacting codes. Sub-

routines ANKINR, ACHEMP, ACHEM, HOLIER and PROPR are used

to describe either an ideal gas initial flow field or an

equilibrium flow field. Subroutine DIFF is responsible

for marching-forward the solution as it does for non-reacting

cases, except the vector U now has more than four components

in order to consider the chemical species. A subroutine

DIFFUS is added to account for the mass diffusion vector,

which is not used in non-reacting codes. Transport co-

efficients are calculated in subroutine TRANSC, which calls

either TRANSP for a multicomponent mixture or TRANSK for

a simple mixture. Thermodynamic properties are calculated

also in subroutines THERM and JANAF. The subroutine DISSS

is used for the calculation of the net rate of production

of species u, in Eqn (5). Several other subroutines are

used to perform the calculation of transport coefficients,

they are subroutines GAUSS, GJR, LGRNE, SPLNl and SPLN2.

It should be mentioned that the reacting blunt body codes

use the same name of subroutines, as in the non-reacting codes,

for example, MAIN, INIT, OUTPUT, etc., but the content of

these subroutines are not identical.
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3.0 PROGRAM USAGE

3.1 Input Description

3.1.1 Data Specification and Definitions

NON-REACTING THIN OR THICK SHOCK CODE

Card

1

2

Format

12A6

1415

1415

Symbol

ZA

NRUN

MONTH

NDAY

MYEAR

LB

LE

MA

NA

KA

JA

7E10.4 EPS(l)

Content

Title of the problem

Number of the run

Date of the calculation

0 for planar flow, 1 for

axisymmetric flow

1 for ellipsoid, 2 for

paraboloid, 3 for hyperboloid

(if LB = 1)

Number of mesh spacings along

the body

Number of mesh spacings across

the shock layer or the com-

putational region

Number of time steps to be

executed

Number of time steps at which

complete output is required

0.001-0.0001 for the Newtonian

iteration procedure used in

SHOCK
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Card Format Symbol Content

5 7E10.4 RE Free stream Reynolds number per foot

PR Free stream Prandtl number

TW Normalized body temperature <30

BETA Parameter for coordinate

transformation

RN Nose Radius, ft

6 7E10.4 UO Free stream speed,ft/sec
2

PIN Free stream pressure,Ib/ft
2

HIN Free stream enthalpy, (ft/sec)

GAMMA Free stream ratio of specific

heats

7 7E10.4 STAB 0.1-1 stability criterion for

time increment

ELL Ratio of the major and minor

axis of an ellipsoid

ZO ) Location of the origin relative

YO j to the origin of body coordinates

XIMAX Location of downstream Line

ANGLE Half Angle of Conical Afterbody

Control cards are needed to delete ACHEMP for an equilibrium

air calculation or to delete ACHEM for a perfect gas cal-

culation.
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Card

1

2

REACTING THIN

Format Symbol

2A12A6

1415

1415

7E10.4

NRUN

MONTH

NDAY

MYEAR

LB

LE

JC

MA

NA

KA

JA

EPS(l)

7E10.4 RE

Pr

OR THICK SHOCK CODE

Content

Title of the problem

Number of the run

Date of the run

1 for axisymmetric flow

0 for planar flow

1 for ellipsoid

2 for paraboloid

3 for hyperboloid

Number of dependent variables

9 for five species

11 for seven species

Number of mesh spacings along

the body

Number of mesh spacings across

the shock layer or the com-

putational region

Number of time steps to be

executed

Number of time steps at which

complete output is required

0.001-0.001 used in the

Newtonian iteration procedure

in SHOCK

Free stream Reynolds number per foot

Free stream Prandtl number

127



TR2007

Card Format Symbol Content

LEWIS Free stream Lewis number

RN Nose radius, ft

TW Normalized body temperature <30

BETA Parameter for coordinate

transformation

6 7E10.4 UO Free stream speed, ft/sec
2

PIN Free stream pressure, Ibs/ft
2

HIN Free stream enthalpy '(ft/sec)

GAMMA. Free stream ratio of specific

heats

7 7E10.4 STAB Stability criterion for time

increment

ELL Ratio of major and minor axis

of ellipsoid

ZO ) Location of the coordinate

YO ( system relative to the origin

of body coordinates

XZMAX Location of downstream line

ANGLE Half angle of conical afterbody

The following cards are used for calculation of transport

properties

8 6(A6,6X) DAT(l)

DAT(2)

FROZEN for frozen calculation

of transport properties

BLANK for equilibrium calcu-

lation of transport properties

SIMPLE for simple transport

coefficients

BLANK for multicomponent trans-

port coefficients
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Card Format

10

3F10.5

3A4,8X

3E10.4

11-13 5E15.8

13+4
x(No.
of
Species
-1)

5E15.8

Symbol

DAT(3)

DAT(4)

TLOW

TMID

THIGH

NAM(l)

NAM(2)

NAM(3)

WM

FRAC

HOO

COEF
(I,J,NS)

COEF
(I,J,NS)

Content

ISOTHE for isothermal wall

BLANK for adiabatic wall

CATALY for fully-catalytic wall

BLANK for non-catalytic wall

Defines two temperature

intervals for the

temperature coefficients

Name of the species

Molecular weight of the species

Free stream mass fraction of the

species

Molar enthalpy at 0°K

Temperature coefficients for

two intervals, 1=1,2. Each

set has J=l, 7 coefficients

and for species NS.

Temperature coefficients for

two intervals, 1=1,2. Each

set has J=l, 7 coefficients

and for species NS.
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Card

13+4(No.
of species)
+ (No. of
Reactions)

Format

5F5.0

Symbol

STC(I,J)

Content

Basic chemical reactions

used in the equilibrium

transport properties

calculation

The following cards are used for calculation of chemical

rate of production:

13+4(No.
of species)
+ (No. of
Reactions)
+1

....+2

+3
+NREACT

+3
+NREACT
+1

to

...+3+
NREACT7

212

12A6

II

8X

E10.5

2F10.5

6A6

NSPEC

NREACT

ITYPE (I)

COEFA(I)

COEFB(I)

ETA(I)

PP(IDUM,
JDUM)

Number of species

Number of chemical

reactions

Title of the chemical

reactions formulas

Type of reaction formula

Rate constants

The type of chemical

reactions

In addition to the input through reading the cards outlined

above, these programs have the capability of reading necessary

parameters from a tape which contains the flow field results

obtained from a previous computation.
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3.1.2 Sample Test Data

Since there is no difference in the input data between the

thin and thick shock codes, only the non-reacting and reacting

input data are given separately.

Non-reacting thin or thick shock code

ICEAL GAS BLUNT BODY FLOW AROUND A HYPERBOLOIO—10 DEGREES
0 6 22 72 1 3
10 100 100 50

O.OC01 0.01
6. 0.179282.5 0.71

20COO.
0.5

23.08
2.0

2520000.
0.0

1.4
0.0 1.4 10.0

Reacting thin or thick shock code

FINITE-RATE FLOWFIELD ABOUT A 2 FT SHPERE ON THE TRAJECTORY POINT NO 3
9 6 12 72 1 1 11
10 15 200 25

0.0001 0.01
14400.
25000.
0.7
FROZEN

0.71
0.04364
1.0

1.5 10.
1980000. 1.4
0.0 0.0

ISOTHE

0.

1.0
CATALY

10.0
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n
icco.oooo
15CO.OOOO
?cco.oooo
2500.0000
30CO.OOOO
35CO.OOOO
40CO.OOCO
45CO.OOOO
5GOO.OOOO
6000.0000
7000.0000
8CCO.OOOO
9000.0000

1COCO.OOOO
N2
10CO.OOOO
1500.0000
2CCO.OOQO
25CO.OOOO
30CO.OOOO
3500.0000
40CO.OOOO
45CO.QOOO
5CCO.OOOO
60CO.OOOO
7000.0000
80CO.OOOO
9000.0000

10CCO.OOOO
N2

2CO.OOOO
250.0000
300.0000
350.0000
AGO. 0000
SCO. 0000
7CO.OOOO
1000.0000
15CO.OOOO
20CO.OOOO
25CO.OOOO
30CO.OOOO
35CO.OOOO
4000.0000
50CO.OOOO
6000.0000
7000.0000
80CO.OOOO
90CO.OOOO
10000.0000
N2

C2
8.7780
8.0930
7.6240
7.2690
6.9850
6.7490
6.5480
6.3740
6.2190
5.9560
5.7390
5.5530
5.3920
5.2500

0
10.6100
9.6100
8.9260
8.4060
7.9980
7.6590
7.3740
7.1260
6.8990
6.5350
6.2280
5.9710
5.7440
5.5480

N2
15.4310
14.4350
13.7780
13.3040
12.9450
12.4210
11.7670
11.1700
10.5400
10.0100
9.5200
9.0710
8.6970
8.3500
7.8040
7.3940
7.0350
6.7210
6.4740
6.2790

02

1.1690
1.1750
1.1790
1.1820
1.1850
1.1880
1.1900
1.1920
1.1940
1.1970
1.2000
1.2020
1.2050
1.2070

1.1970
1.2050
1.2110
1.2150
1.2190
1.2230
1.2260
1.2290
1.2310
1.2360
1.2400
1.2440
1.2470
1.2500

1.0880
1.0870
1.C870
1.0890
1.0910
1.C950
1.1010
1.1100
1.1260
1.1390
1.1470
1.1560
1.1670
1.1700
1.1830
1.1950
1.2000
1.2010
1.2050
1.2080

14
1.1310
1.1370
1.1410
1.144C
1.1470
1.1490
1.1520
1.1540
1.1560
1.1590
1.1620
1.164C
1.1670
1.1690

14
1.159C
1.1670
1.1730
1.178C
1.1820
1.1860
1.1890
1.1930
1.1950
1.2C10
1.2050
1.2C9C
1.2130
1.2170

20
1.1C50
1.0930
1.0870
1.0800
1.0830
1.C89C
1.0950
1.0S6C
1.1C70
1.1150
1.1200
1.1250
1.1300
1.1330
1.1420
1.1470
1.1520
1.1550
1.158C
1.1580

20

.0

.0

2.0

.0
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200.0000
250.0000
300.0000
350.0000
400.0000
100.0000
6CO.OOOO
800.0000
10CO.OOOO
15CO.OOOO
2COO.OOOO
2500.0000
3000.0000
40CO.OOOO
50CO.OOOO
6000.0000
7000.0000
80CO.OOOO
9000. OOCO

1COCO.OOOO
02
200.0000
250.0000
300.0000
350.0000
4CO.OOOO
500.0000
6GO.OOOO
SCO. 0000

IOGO.OOOO
15CO.OOOO
2000.0000
25CO.OOOO
3000.0000
4000.0000
5000.0000
6CCO.OOOO
70CO.OOOO
80CO.OOOO
90GO.OOOO

1COCO.OOOO
N
10CO.OOOO
15GO.OOOO
20CO.OOOO
25CO.OOOO
3CCO.OOOO
3500.0000
4000.0000
45CO.OOOO
5000.0000
60CO.OOOO
TOCO. 0000
8000.0000
90CO.OOOO

14.9790
13.9180
13.2150
12.7160
12.3370
11.7980
11.4210
10.8500
10.4800
10.0500
9.8020
9.5980
9.4120
9.0800
8.7660
8.4840
8.2320
7.9910
7.7240
7.4880

02
14.6460
13.5130
12.7630
12.2310
11.8340
11.2710
10.8840
10.2900
9.8960
9.4700
9.2260
9.0200
8.8400
8.5160
8.2460
7.9630
7.7020
7.4790
7.2850
7.1140

N
7.0390
6.2920
5.8120
5.4640
5.1930
4.9720
4.7860
4.6280
4.4880
4.2540
4.0620
3.9020
3.7640

1.0900
1.0870
1.0870
1.0870
1.C890
1.0920
1.0970
I. 1100
1.1320
1.1540
1.1710
1.1800
1.1930
1.2050
1.2120
1.2170
1.2210
1.2240
1.2270
1.2300

1.0920
1.0890
1.0870
1.0870
1.0870
1.0900
1.0930
1.1020
1.1150
1.1300
1.1470
1.1550
1.1620
1.1700
1.1760
1.1800
1.1840
1.1860
1.1880
1.1900

1.1290
1.1340
1.1380
1.1420
1.1440
1.1470
1.1490
1.1510
1.1520
1.1550
1,1580
1.1600
1.1620

1.1200
1.0990
1.0910
1.0870
1.0800
1.0860
1.0900
1.C99C
1.1130
1.1280
1.1400
1.1510
1.159C
1.1690
1.1760
1.180C
1.1840
1.1880
1.1910
1.1940

20
1.1420
1.1C90
1.0960
1.0900
1.0870
1.0820
1.0870
1.0930
1.0990
1.1090
1.1170
1.1240
1.1280
1.1340
1.1390
1.1430
1.1450
1.1470
1.149C
1.1510

14
1.1440
1.1440
1.1440
1.1430
1.1430
1.1420
1.1410
1.1410
1.1410
1.1420
1.1410
1.1410
1.1410

2.0

.0

134



TR2007

100CQ.OOOO
N
1000.0000
L5CO.OOOO
2000.0000
25CO.OOOO
3CCO.OOOO
4000.0000
50CO.OOOO
60CO.OOOO
7000.0000
80CO.OOOO

N
IOCO.OOOO
15CO.OOOO
2000.0000
25CO.OOOO
3CCO.OOOO
3500. OOOC
4CCO.OCOO
4500.0000
50CO.OOOO
feOCO.OOOO
70CO.OOOO
8CCO.OOOO
90CO.OOOO

1COCO.OOOO
N
1000.0000
15CO.OOOO
20CO.OOOO
25CO.OOCO
30CO.OOOO
35CO.OOOO
4000.0000
45GO.OOGO
bOCO.OOOO
6000.0000
7CCO.OOOO
8000.0000
90CO.OOOO
10000.0000
NC

2CO.OOOO
250.0000
3CO.OOOO
350.0000
400.0000
500.0000
600.0000
700.0000
SCO. 0000
1000.0000
1200.0000
15CO.OOOO

3.6430
NO

9.4370
8.5030
7.8690
7.3930
7.0150
6.4390
6.0080
5.6670
5.3860
5.1480

N2
9.8240
8.8970
8.2720
7.8020
7.4270
7.1150
6.8500
6.6220
6.4190
6.C8CO
5.7990
5.5580
5.3550
5.1700

C
8.4180
7.2270
6.4940
5.9840
5.6060
5.3100
5.0750
4.8990
4.7450
4.4900
4.2820
4.1080
3.9590
3.8290

NO
15.1540
13.9740
13.1920
12.6300
12.2030
11.5930
11.1770
10.8620
10.6080
10.2210
9.9410
9.6130

1.1630

1.2040
1.2120
1.2180
1.2230
1.2270
1.2340
1.2400
1.2450
1.2490
1.2530

1.1960
1.2030
1.2090
1.2140
1.2180
1.2210
1.2240
1.2270
1.2290
1.234C
1.2380
1.2410
1.2450
1.2470

1.1760
1.1770
1.1770
1.1760
1.1760
1.1720
1.1680
1.1690
1.1700
1.1730
1.1750
1.1770
1.1780
1.1800

1.0950
1.C940
1.0940
1.C950
1.C960
1.0990
1.1010
1.1030
1.1050
1.1080
1.1100
1.1130

1.1410
10

1.1660
1.1740
1.181G
1.1860
1.1910
1.199C
1.2050
1.2110
1.2160
1.2210

14
1.1570
1.1650
1.171C
1.1760
1.1800
1.1840
1.1870
1.1900
1.1930
1.1980
1.2C30
1.2070
1.2100
1.2140

14
1.1920
1.1840
1.1780
1.158C
1.1380
1.1270
1.1260
1.126C
1.129C
1.1290
1.1330
1.1340
1.1350
1.1370

17
1.1320
1.1150
1.1050
1.1C10
1.CS6C
1.0940
1.0930
1.0900
1.0920
1.0900
1.0950
1.0970

.0

2.0
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2000.0000
25CO.OOOO
30CO.OOOO
40CO.OOOO
5000.0000

NO
5CO.OOOO
1000.0000
15CO.OOOO
2CCO.OOOO
2500.0000
30CO.OOOO
4000.0000
5CCO.OOOO
6CCO.OOOO
TOCO. 0000
80CO.OOOO
9CCC.OOOO

100CO.OOCO
0
1000.0000
15CO.OOOO
2CCO.OOOO
25CO.OOOO
3QCO.OOOO
15CO.OOOO
40CO.OOOO
45CO.OOOO
5000.0000
6CCO.OOOO
7CCO.OOOO
tiOCO.OOOO
90CO.OOOO
1CCCO.OOOO
LAST
2. C. 1
0. 2. 1
0. C. 0
0. C. 0
0. C. 0
519

N2 N
3
N2 N2
3
N2 NO
3
N2 0
3
N2 02
3
NG N
3
NO N2

9.2080 1.1170
8.9070 1.120C
8. 6700 1.1220
8.3110 1.1250
8.0460 1.1280

0
6.5510 1.2130
5.3960 1.2290
A. 7710 1.2390
4.3500 1.2470
4.0370 1.2530
3.7890 1.258C
3.4130 1.2670
3.1350 1.2750
2.9160 1.2810
2.7370 1.2860
2.5860 1.2910
2.4570 1.2960
2.3440 1.3000

C
7.1820 1.1600
6.5640 1.1630
6.1390 1.1650
5.8210 1.1690
5.5670 1.173C
5.3550 1.1770
5.1740 1.1800
5.0160 1.1820
4.8760 1.1840
4.6400 1.1880
4.4380 1.1910
4.2710 1.1950
4.1180 1.1960
3.9960 1.1980

0. 0.
0. 1.
2. 1.
0. 0.

. 0. 0.

CHEMICAL REACTICNS
N N

4.1E22 113000.
N N

4.80E17 113000.
N N

1.90E17 113000.
N N

1.90E17 113000.
N N

1.9E17 113000.
N 0

7.9E21 75500.
N 0

1.0960
1.0950
1.0950
1.0950
1.0950

13
1.1750
1.1920
1.2040
1.2130
1.2210
1.2270
1.238C
1.2470
1.2560
1.263C
1.2690
1.2760
1.2810

14
1.1410
1.1560
1.1600
1.163C
1.1680
1.1720
1.1800
1.1840
1.1850
1.1820
1.1820
1.182C
1.1810
1.1810

FROM REF 7
N
-1.5
N2

-0.5
NO

-0.5
0

-0.5
02

-0.5
N

-1.5
N2
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3
NC
3
NO
3
NO
3
N2
1
N2
1
NO
1
02
3
02
3
02
3
02
3
02
3
N
1
A +
A +
A +
A *
A *
A +

3.90E20 75000.
NO

0

02

0

02

0

N

N2

NO

0

02

0

0
8 +
B
B
(M)
B +

7

7

3

7

4

3

3

4

3

6

1.

6
C

(M)
C
C

•=
C

N
.9E21

N
.9E21

N
.9E20

NO
.OE13

NO
.6E24

C2
.2E09

0
.6E19

C
.8E20

0
.6E19

C
.4E23

0
90E21

NO*
.5E11
+ D
= C
+ D +

B + C
= 0

0
75500.

0
75500.

0
75500.

N
38000.

NO
64000.

N
19700.

0
59500.

0
59500.

0
59500.

0
59500.

0
59500.

E-
31900.

* (M)
E

+ (M)
+ E

-1.
NO

-1.
0
-1.5
02

-1.

0.0

-2.5

1.0
N

-1.
N2

-1.
NO

-1.
0

-2.
02

-1.

0.
1
2
3
4
5
6

5

5

5

0

5

0

C

5
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3.2 Program Run Preparation

3.2.1 Deck Setup

Normal control cards for EXEC II of UNIVAC 1108 are required.

In addition to the JOB, 7/8 FOR , 7/8 XQT and 7/8 EOF cards,

7/8 ASG is also needed for Unit A. If output to a tape and

read information from a tape are desired, Unit R and Q are

required, respectively for such purposes. Some of the

subroutines have the same name but different compiled name,

so deletion cards are also used to prevent any duplication

in the entry point of a subroutine. A source deck setup is

shown in Figure 1.
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DECK SETUP FOR PROGRAM. PAGE NO OF.

(Back of dtck)

AEOF

DATA

DATA

rDATA

r DATA

VXQT MAIN

DEL ACHEMP/CODE

rDEL GAMA/CODE

DEL TRANSK/CODE

|IN A

VXQT CUR

/VASG R =

VASG Q =

VASG A =

VNMSG FILES REQ. TAPE 03

r VRUN

(Equilibrium
air initial
flow field and
multicomponent
transport
properties)

(Front of deck)

Figure 1. Deck setup for the viscous blunt body flow field computations
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3.2.2 Required I/O Devices

Only standard input/output units are required. For

example they are units A, or B, Q and R.

3.3 Output Description

All the printed-out data are in the non-dimensional form.

The nondimensionalization of these data can be restored by

using the relations in Section 2.2 of Part I. Data are

available at the final time step, or at any step by using

the parameter JA on the input card. Data can also be written

on a tape if so desired.

The formats for the data print out are self-explanatory.

For every mesh point the first line gives the pressure,

temperature, density, velocity components, specific total

internal energy, Mach number, location of the mesh point

measured along the shock standoff distance and the percentage

of the enthalpy dissipation. The second line is for the mass

concentrations of species and followed by the local molecular

weight of the mixture. Note only the first line is printed

out in the non-reacting codes.

On the last mesh line corresponding to the surface of the

body, the coefficients of friction and heat transfer are

printed out. The percentage of the enthalpy dissipation

is not shown for in a highly-cooled body it is close to

unity.

If the detailed flow field results are not required at

intermediate time steps, the program writes out a few

essential parameters, viz., the shock standoff distance,

the stagnation pressure and the shock speeds.
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4.0 EXECUTION CHARACTERISTICS

4.1 Restrictions

Theoretically speaking, the only known restriction on the

mathematical model used for blunt body flow problems is

that the free stream Reynolds number should be larger than

one. Since the Navier-Stokes equations are the second-moment

equations of the second approximation to the Boltzmann equation,

the stress and diffusion vectors should have derived from a

higher-moment theory. Furthermore, the surface non-slip

velocity and non-jump temperature conditions represent a

crude condition for highly rarefied gas flow. Thus the

application of the present model to the transitional flow

regime must be carried out with great caution. For the other

limiting case of Reynolds number equal to 10 or higher, the

numerical dispersion and dissipation may dominate the physical

damping in the flow field computation if the mesh spacing used

is not sufficiently small. However, if the computer storage

and cost are not the major concern to the user, the numerical

scheme developed to solve the mathematical model is adequate

for nearly all engineering problems. The experiences with

the viscous reacting program are gained entirely from the

MSC UNIVAC 1108 system. It has 163K (octal) storage and is

considered to be a rather fast machine for scientific com-

putations. More than 150 mesh points across the shock layer

and 20 mesh points along the body can be used for the non-

reacting codes. A relatively large mesh size must be used

in the reacting codes, since the number of dependent

variables are higher and more than ten subroutines are needed

for the calculation of transport properties and chemical

rates of production. Nevertheless, 60 points across the

layer and 15 points along the body can be used for viscous

reacting flow computation.
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A preliminary understanding of the problem to be solved

would be highly beneficial to the economic application

of the programs. For example, it is not always necessary

to use the maximum allowable mesh points for the problems

considered. If the nose region is of interest, 10 mesh

points along the body is enough. If the free stream

Reynolds number is less than 10 , the shock layer is fully

viscous, then 20 mesh points across the layer is adequate.

It should be noted that if the Reynolds number is less

than 500 and the thick shock code is used, the number of

mesh points should be in the neighborhood of 40, in order

for the shock structure to be accurately defined.

The transformation of the first computational plane to the

second plane to achieve a finer space resolution near the

body should be used with care. The finer space resolution

at the body is obtained at the expense of a sparser space

resolution at the shock. This coordinate transformation,

therefore, creates difficulties in the calculation of the

shock. It has been found that for the same number of mesh

points the rate of convergence is slower when the computa-

tion is made in the second computational plane instead of

the first. The rate of convergence toward the steady

solution becomes worse with a larger value of BETA, which

provides a higher degree of resolution near the body. The

recommended combinations of the number of mesh points across

the shock layer and the value of BETA are N=20, g=l; N=30,

6=2; or N=45, 3=3, etc.

There are limitations on the free stream speed due to the

assumptions of vibrational equilibrium and of negligible

radiative energy transfer. The calculation of enthalpy,
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specific heat, and the Gibbs functions are valid for

temperatures lower than 44,000°K. Numerical difficulties

will occur when the temperature within the shock layer is

higher than the given upper limit. In the applications of the

the viscous blunt body program to the trajectory point 4,

as discussed in Part 1, the flow field results are not as

accurate as the results for other trajectory points at lower

altitude, because of the thermodynamic properties of air

currently in use.

Finally, some remarks on the selection of coordinate systems

are necessary. The body intrinsic system provides the

skin friction and heat transfer coefficients as well as other

flow properties in the shock layer. But this coordinate

system can only be used for a smooth body with no discontinuity

in the curvatures.

If the flow field beyond the sonic line is of interest, both

the polar and the cylindrical coordinate system can be used,

although the polar system is more preferable in practical

applications. The shortcomings of these two coordinate systems

is that the calculation of the skin friction and heat transfer

coefficients is a little involved.

In conclusion, a sufficient large number of mesh points and

the body intrinsic coordinates should be used for the accurate

calculation of body properties in a high Reynolds number flow.

All three types of coordinate systems and a fewer number of

mesh points can be used if the major purpose of the compu-

tation is to obtain flow properties in the flow field.

These programs can be used efficiently to start the down-

stream supersonic flow field computations.
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4.2 Running Time and Accuracy

The running time (or the computation cost) in a finite-

difference technique is directly related to the accuracy

of the results. The accuracy obtained is proportional

to the decreased mesh spacing and increased number of

time steps. The increase in accuracy is high when the

mesh spacing is first reduced and the number of time

steps is increased. But, further improvement of the

numerical results is not discernable with finer and.finer

mesh spacing and more and more time steps. Two criteria

have been found to be useful in determining the accuracy

and the steadiness of the results. One is the stagnation

heat transfer coefficient or the largest skin friction

predicted. The accurate calculation of these values

depends on the adequate mesh spacing adjacent to the wall.

A coarse mesh spacing often leads to erroneous values

mainly because of the resultant poor resolution of

temperature and velocity profiles near the wall.

Since the existing flow field analyses in the prediction

of skin heat transfer and friction coefficients are considered

to be satisfactory, a comparison between the present and the

existing results would be helpful. The effect of mesh

spacing on these coefficients is shown in Figure 5. The

second criterion concerns the steadiness of the solution.

It is found that when the thin-shock formulation is used

the shock speed serves as a good indicator of the time-

asymptotic solution. The shock speed at first changes

rapidly from time step to time step. As steady state is

approached, the shock speed decreases until the shock lo-

cation is finally stationary and the shock speed maintains
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a very low value. An example of this is shown in Figure

4. If the thick-shock formulation is in use, flow property

profiles plotted at several time steps should be used to

indicate the steadiness of the solution. The steady-state

solution is reached when the changes in those profiles are

not observable. Figure 7a provides the transient solutions

of temperature and the solution obtained at time step K=1000

is very close to the steady state result.
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5.0 REFERENCE INFORMATION

5.1 Program Listing

I. Non-reacting thin-shock code
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D O
0 O
0 C
o o

<r «•
D 0
D O
OO

s:

w
- Q.
n ~t
^ z

^ ^r

D »H
D 0
a o
D O

D O
D O
D O
D O

Q
ID

1 CJ

D O
D O
D C
D O

r
a io
3 O
D O
[3 O

.

•

•4 -4
* s:
r- o
DC
O O
a c
o o

m m
D O
O O
D O

y y

T a
D O
O O
o c
D O

w*

•n Ki
o o
DO
CJ O

4 1
z a-c
rt o i
O D 1
D 01
O D C
D 0 i

OLI
1

IO *H I
0-rt 1
D Ol
O D

**:
•z zi

i
^1 -O 1

D 01
O Ol
O O
D O 1

— i

1 !O i
D D C
DOI
D OC

1

i
Mtotn i r ; ~ _ r i : | i - l in
foocMoio-<xa:x_i«*tD cooui -r^oa

o ir» ̂r «
>H CM

O O >4 O ,0 O a D O O O O O O O O O
O CD D O O. O .O O O D O C3 !C3 O lO O ;O

io ^r in "O r^ o *-i >ru
o.c c|o o «4 w«>«-i
O ODOOOOO
OOCJ'OCJOOO

olooooicaoooioooo

oooocooa.co
Sf.cc.tc. tc.

I * O O O O C O 1iiu ; , r
& H '
»- ,*H »^ !T^ O W- P1^ 'I

D O JO O O O 'O

— ooooooooooooooooo



K-
1/5 U *— Q >-
c_; t- tc w 10 ^ cn to

j ^ j^LO»-»-o>xr* j

~> o r\i rvj o CM «-i rvi o o>
o CM o m *r *M »-« o a in
c~ -o cv c\r c n a o o c

C O G O G O O O G O
ooc jooooooo

trcrtr-txuiaiucixir;

oovc « oo oor^ixj

ooooQooooo
C O O O O 00000

X
fsl •<

ooStoa <n z ~ ~ w
Q.OTQC( / )^ - * -^>X ls j

in^o<-i(\4C>p*-or*«-in •»•
•»-irocvirv-*oc3^'CDK\fxi
O O O fO **" O »-« O O O
OOOOQO*- IOOO
r- cj c, c; «-« o :\* d c; c
oooooooooo

a: a. at it oc tc

ooo«o-nooin^-fv
OOOO*HO»- IOCS *-4
f ~, CD CD O O O O CD O O
r j o o o £> o o o o o

*-rr
oc -«

t/5cE(n:z:X~~o~ra

P"*- 10 o CNJ f̂  o o CD cxi c\i
0 0 0 (M rO 0 0 0 0 0
O O Q O l O O O O O O
o o o o o 'C? c o c,' CD
oooooooooo

tru.tr tftrococcror

fv G 0.0 CJ-CJ C3 O O 'C.
O O O CD C^ O CD O O O
o o r> cr: C1 ci o o c? c::

iii
O UJ
^ i_ t/3 7- Sk-

in -4 ~ ST. t— ~ — * O
CL £E ET W t/M- .D > X >-

o<\jo2i^SSojoc\i
c. c oic.' <v ic ro <; oio

cr c: c § C c Irv K? o c
C O O O O C 3 C D O O O

CC C^ iT CC Dt £L

ovino'O'voO'O^r

C3 O O O f O O O O O

;.»• fQ
m~, A Li* '

G- a ac w (^ i- i- =3;>^ ^

o v o olo oloo ̂ ijo S
CJ ~* CJ 'CD t> 'CJ O 'O O C3 O

§ - j c o § c ? o § o o a
c; c j o o C ^ o o o o>o o

-JL or a at oc cr Cf
^ - c _ i ^ - ^ r ^ " C > ^ - ^ o c \ j ^ -
c- »-f o d C-i c/ c; o o ** o
OOO>CJCJtJOC3OUCD

1 I 1

;
; '

1

•

.
1

l

j
_

; *
!

1

| |
1

I !
io_l
' »_J
(M UJ

O— -~> X >—
- o to

111: -I
-Jtf- -
-D~a . -n
_I3»-
-2 tr
-iDtr
2 -U4
» fr*« *

•^ x -»
ZQK1

^a in
-DO.

-> -ui
~ -o -
5T ̂ ^ti Oi
I" — — ̂ *

2 - O 0
2 SI, -M

UJ ̂  t3 2
— 3f i — **

*— *m £.
z •« <j tn

- -(O UJ

2 2 a 2
~ -Q. •«
:> u. - n-

— 37" m —
^ ~~ ,:(f OJ

n s: K , - z:
~> >" O •«» r-

,"I 7 -^- *^
O 2 1C*s ID

^ .^^
tax

'2 '*— *I l̂ > Q

2 £ ̂ rr
1 "

>- 1C . --«i«J S
•« <M 2S.
' 2 II i! X

^ 2

i" i a z 2

,~ UI O £ £

O UJ 2 01 2 2
it> ^J ^.0,0
•a: -a ̂  tn s: iz
m ac -an i: fe
CD •« UJ—O O
W Q_ OC Q U^J

! o

j-ri fXJ Kl "̂ in »O

i
1̂  <0

>
"2

3
•

•* z
111 ̂
CO -
* 2
u>»
ox

UJ 7
•_l~
O UJ
•^ -

^L»-
3e t_

-2

-a tr
z -

X —-Q.

m
2

Z
X
2
O

i
I

1

I

^^*

I"- i
31 i

•̂
y£

cn«
*^
71
y
*** 1
"Z
9-
tn

— ̂

r- E
• ^^

*** >
a: a:
a: o —
^* U ~J
2 • ~J

• t J^
*̂  ac s:
IT !*-- «
^ «•* ij. , 2*1

•*- ^"T 7
W ^C_ *^

™ «•» • * i°
-»IM— U
2 uj|>r -
^•cniH T
=3.-,ai T
2 — if̂ i. -

y - - :y ^

s: — .,z 2

— CE IO1 —

in i«-i v4
2 ,XU.

z: !oj o
x ix x.
2 22
O U On z: 5i

T̂:
E" > »
il (A
-G.

** ^
i>— ZT

^» •>•
IT C/)
y isi
* <•
2 -^

*- V

* 2n
*•*> rsj

^2
z n
:z. «

Q. ^X
^ "^

£ ¥.

1

'
1 ^

^^
^>
^. *
mL
-̂i

v4
*+• 1
-^ t
T> !

•

*^ !
.
„.

^ 1
"̂ M

(XJ »
V • [lf\

vl «4
• tu

•v4 ̂ * U^

"Z. *4 • Ui
=3 -• QC

, -*x cn
-*UI U3

•M« or
. -v a

>*»-?, <?
^JJ 2
•— * «; >-

^2
• •

•̂

^
*H ** »-

=J ^ X

d. o uj *
I X -^ ! "T

x. -v

i: i.
z s:

UJ : *-l

<« »-
> ^

— 1 ! QC"

oo ooooo ; o
O 0 O O 0 O UJ ; U-

<> 0

1

rt CM m v m *o

O

! °

r^*o

vH

O

o o

cc
»-
UJ

o
UI
o

^

(

,
1

i

I

t
,
'
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3f î3E y

"%. y sr
•O1 i'ii-
CM' s:>-x
II ^ V ~s

T" ^ ^4 1^
sr z,»-z

X : UJ
i z

O i>-
p ! ^>
o . 0

i i . OC
! m

Ul

cooiozl— <
_iz:

1
WCM

ZUJK

n«
ft O OCM
O O'O CM

DO OOOO
O OIO O!O O
O O|O OIO O

DC

O IO
oo

0(0
joo

i
10 in
oo

O 0 ,O O O O
— _> •_«

a
o
0

o *-t

n
D
3

O

O
o

164

•"•[O9-*
or <i o «i
UJ 27 CO it
»-!I*-v >s-s.
uj,z z ir z
s: ooo
^ -̂i dC ST 3E!
aci-^anr 3:
•** UJO O O

CL or o o o

i: 2: ;
^-i ft!
xr1

CD 3

* ^»•* i.
y •
<hX v4 «

• * n^» î » - î
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ŷ .

UI. -i
L3Z

LJJ «^ '
i y

U =>

z ̂
.T

3 -J.—
t-. »n
xz ~
4_-'»-

— >z -

•* z>^->
V -v
>-<N
U. U
U-'U.

0 0
V.'V.
z z
o o
^ I"

OjO
u(o

t

u

! --<

o r^ oo
O O wl w*

O O OO
O 0 O O

„
»-
3
1*
r>i •

•^ 5
*0 'z

*~ r**

t-t '' ?
ru u>— <-
a -> pzi— . - ! -
Z ^ f~ "5".̂ ^ i- - i*-

Z - -' 1 -
** }~ Z ' -•̂ >*
CM _J Z iZT
>» -Z. 'Z

** -5: p
Z Z II -^
^* 4 ^» . ^
-i -T 'I

C3lCO. -. ( •
UJ - £1 UI O
- Ul -,U ilLJ

CM 13 CM Z
T-l >» - 1 — —

II Z Z Z 1- —

ZU.U.ZO U.
z — — =>o —

.̂ ,

! • °
:

»-* CM(r> T.m «o r*
wl w4{r1 ~4}*4 *-* •-*

n CM ,^r « r^ r^ f
*-•«-* 1*4 rt|rl •-• CM

P OIO OO OJO
O 0 OO O|O

1 1
H - L I P L INMOJ

r ^



I I

- • CVl-rl -
7" iT II II »•«

Ifi
o
2
O

o
2.

- 2 cr c
<3 - llj UJ

- AJ Z. 'J- 01
'

u_ U.LL ii. CL. uj i;
_ «- _ .-. ̂ , cr ui

o
u

OO ODOOOOO'
00 O D O O O O O ,

VS n N! OJJN'Hd 172



t O QO I

i CM - —r- j
x=>— <xx z: £
CJIZXr-tUlrlCMfl CD O J

i
CM

CM

IS

o fa in «o o n v
Oirt «-lp . _
o p ooo p o o o p o o o p
oo opopooooopop
ooopopooooopop
o P PO oppPooopoo

oo oo o

r-^o^ia-^rpoooforatomto^tnvin
OO ODOt- fv4^«ODOpOOOOOP

-totOP PP O
OP OOO

30DOD 0
3 ODO O O

»DlE
3O P OOOP
3 .30 O O OO

I

IT •-» 03 I Z
_i'u»xa. o Li cvm
CM<T D tuobc :

•«r* "—>-•-•;

I

o
o

CM
i-l
UJ

Ul
-Jin

V
trt »
< J O
UJ ^

LU O
— (M

in CM
C\ IV

_J O
(M

O
o
Ul Ul
X Z
UJ O

D,
>

Z <I
•a 3

t- Z, •«
_icr cji -x
_«o —I
-s u. l-! ui
3 •» i:
- c _i •—•

o
s:
x.
o
o

1

CM T rl<M ^ O O CJ »H V< o p O O in (M -W —1 CM
O O OO OpOOOOOPOOCMOf lOO
oo o o o p o o o o o o o o o o «-< o o
•O'O OIO OtO O-O.OiO-OICD O JO D IO Q1IO O
O O OOOOODOOOpOOOOODO

•O'C. »Hlrl O
oo op o

DOC O p O ID O j

• <D£-
< <O3

O
O

C3_l
L. in o :_i (»-(M
• I r<z >-i_iai|LO rtrn n o
- ,^<»oujui:
t!' o rv »j-g

•o
o
•o

o
a

z
uJ

Z Zltt i

,\*ta*t'<tr\ MO
I OiOO<M <-IM <-llO tv.^O O

'.OIO -PO.'OiO*O 1O:01O'.CtO'C 1C IOj^ :O
00 OOOOOO00OOOO OOO
OIO PO CJO O.OTOiO O'O O(C Ol*^ O
O O OO OIO O O O O OP O O OO O

iH CM
o c;
o o
o o

I H «

< ^-1 £ O
3 t; a

u o cu
u •<» _J
O -> J> ' -JJ
U. ••- "-'

O:
C'
O;

u!
to

o:
•o,
U I

CM CM CJ ;O CD n O

o o o«n r^io KI
O O O O ^- !O CM
o o 010 »HIO -<r
o o o o o o o

^ »<eM miin JT'CM *H
u <f ̂ : ^ !^ a. ;cc u. i

_1 «i -« -« <t x!O~'
U) 5C i_ X.!^ >—•!_> o

|O
o

IT (A
UJ ro
In. ir

!̂

00 OOOprtjrfiH
O O 00 O O O O O O O
OO O|c;OOOjOOIOOI I ...

i

z£t|zE

ll—Zl —

,u,
OOODOCJOr

,^. ̂ : uj
P o »-
C3 CJ J*

cr CM
LU :̂ 1

ui!
tf]l

ul|
o

o m <o <n CM
CM O *-»
O O OO ID
00
o a oo o
000

;tr
I

•-tin •*
O|O o;o
OC3 OjO O
0(0 uojo o

173

OOO O OI
o o o a o i

O OO O OCM

i oo o )o o
O O]O O O

O O O O O OiO O O OlO

O|O OM
O w^ Iw* ws JO
— O IO O CD O

O CJt> tJ

« o kn ̂ - [<H « ICM o
•H CMlCM CMICM O

o o ojo c\jin o
— |o o o o 10 o

0,0 olo o
O'O O

o m>
n n
o o

I op OOO
o ol
o o

tt!

O O O 010 ^1
OOO O,OO
O O k-> O |ID o

z
z

-O> UJ
u - u
Z OT'Z
-CL ,<l
o -or

.' '- Of ;UJ

. - OiX
«I3 O
z -, -
- ICM

i; -<*2

p ui z• i z
o i: o c.'
ir -a _i s: s:
ca ac -a s: z |
p .•« ui o o ]
tO Q. OC O Ol

wi C'
00|
o o:

o oo c> o

O O'O 00 Op
O O-O O lO O CD



!

> -
• , ii , . ii ii '

1 !
' ; i

' . ! . i i
- i i ' ;

i

t
i ' !

t . ! :
i

; i : '
1 _ t

i

, i
i

: • t

t
I '

•

X ' 1 •
» T* ' .
T z

s: ~ i
** x .
~ «M ;
X X
in . •

H ^ ;

5 » [ '
in

|| ?-

2-T £ ~2x •
J z; 2 nro

•a:^ — >-<>0:IT - "
1- ~~ ^ I 3 -J ~ I1 '
uj -ato », .z - cr •«' ! •
m . . >_ .rf«s: * o ,
- z— - n x z: z ,
u J i ^ 3 : - ^ T m . - i^- o
o i s: ^- z: -i-z o. Zi

•• • ^^ 7 > KA • 7* ^V 111

us z v> x* - <v 13 •* ?r '
i •-« « ̂ « 5? J 7 7 *•* ! <y :

OUj^* ! *JZ»r* \^3 Ui UI • I
--• • S UI ̂ f fV X ~ • . fc- (ft ( •

• — • w i n ^ T * * ^ •»- -« •-•
.» »- ̂  . - — . • x T »H » y-
*-.**: ~ y..r\n. ~ " o 10
• z - iezx rs i o »n • ui o
x s:. .. s: i- . . . a z i
•*ccz — Z N O « EI ui ' o ;

•z: ~ -XL -~ 2 i. -z 7. c -' t- -a I •
•— ^; ~- x — - CM £ o o z, ~
Xi— — t t O . I « - a — '2 Z3! O
• a_x •v.rr 3 — — o,

V ^ ^ X - v C C - - Z • U < ^ l
K^ ift T.~ {\1 ^^ LlJ Q C) O ' O Z '
^ : 2 : c r a - U - < J « i i u n u u j
<!•< 2C •-•.• »f \J IO'̂  1 1^ *^

3 E l i E . > - < J O C M > — • • • ! U 1 » U I C/3;
•W -VX X.II O2-*-a_«M'Ui-_J •*• '
i;̂ . i;^ .25. - - •» • z » z za t
i_O CO C. UJUSJUt. '— -O— ^i
s: »; i .•£. r. CM a: ^ z z, t-t- 2 t- 3 -a1

oo oo oo u.zzz o'o z o ui iz: — '
OO O O OQ -»OZ>OU|OOO Of <l UJ Z

OJ ^ rt »— O|
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CL a a.
o * o

CLj"^ CL. ,0
O X. O <NJ

a. z a. ) o_ x a.
— »- »- — « —i (vi

o o o z o z: . o <M
_i or _JI— '._! Z ' _l

2-«i— z»ac z. ****. z««zcr ^ct
»*%^X ^^«^* •-•vi? BX^X i»d x CT X >-
ii_»-x j_ — iz u_~-~- a. — cc oc cvii >
x a x XQ_ i— xaii- XQ. ,»O: .-o x
xx* ox xicr ox x cr o
X ' " ^ r-l ̂  HI U v4 '>C UI1C3 ^4
ii ii o a ii cr n u co

xxizxoincMx ox
xui'~xv< r:»^>-irtx
U H C E X Z.-'V •

^:^i u o^-^^oi^^ lu o j ^ ^ o u O ^ r i o o o <
•—— TC i— •—— lac. »-'•-••-• at i— i— —• tr a: >- u i— a i— o
aero CLCC.O 10.0:0 a. a: u o z o n

«£

jg.

L̂3
JJP (

J2
»«
:a. i>-

Z Z 0 >-
»- •- iQ. x
Ct C_ >» X
X X,O X
CC X O 0'*
a xl_i »«i«
a n i« is

ffi i in
x
x
X
X

•4
z:
z:
«x

j

4

x.
v u, r
>-•- «'
X 1-1 O

o x cr
*-f X C9

* l/>
^^ l i uO i i c<n
— • — ac >- or. h-.ia nc
<x a. o o

o x,o
v-V >- vi '

>~ ' '
0 II ,0
>- a i»r !no o o

o^ ii ii oooo»-oooi>-oiooi>- o.o occ«-'Ozo>-oii:oo»-o>-O(t»-ioi— ioz
U.OOT. _juoa.aru)<JCLcri/:oQ.aruiuci.(raru>oz'!<ju)ocrcrQ.tnuuiuiri/3oi/]|oiui

^ 1 : : 1 . !

^H C3
*-l

'

•rt CM
0 O

1

?*>
0

M 1

» O f **
O O1. O O
rf ' (VII CM (M

•
', , .
1
! i

in <o ^- ffi ̂  O'*-* (vi 'i*\ ̂ 'in ^
. .

j
'

j

rv co o o'»-* (vi
'

! i
1

%vi r> .-<j ui *«> r^k_i »-*«\i f* -v tt> "O r^ t> ^H'«VI ri

O C D O O O O C D O O O O O OC^OOOOOOCD
^ O O C ^ O O O O O C D O C O O 00 OOO O 0

i . i . ! '< I

1

pn^nn io:i^eo
*

1 -
** u> '•« r- !o *-i

D O O; O 'O O
O O .O O iO O

' 1 Qn

1 rvi
1 O
1 CVI

o- o »HC\J m v

IM r> -xt u^ W> r-
n m tf> tf\ tn tn

c> o 100 o o
i !

1

n «o r^

|

K> ]
o I in
CM , 0
1 ^

«o.o

o »4 ca r\ W m

OOO
3 O p

<H CM
n m

n »
tp m

^j

in

c r- cj •« 'rf

DOOiOOJOO
=> O O p O [O O

1 1
o
0

o
z

• 13
•4

0

O
z

o
r4
1—

1̂

•-•
a.
j;
o
u

0

o
z
Hi



O
0
O
0

^ o °

0 —
r-l CM
o •*-
0 2
rt O
o s:
<\< s:
"H O
UJ . O

_I ^
ut ^

ui _:
—1 «C CO .'

U'
o> •• •« ,
o o' rv
uj •» oi
X — 0

UJ 0 0
— <\J 0
1 rt 0

1- '•< ,
-a CJ « i

<J !0 0
in CM o —
cv r*- i c <x '

f— «
i cs h- •< u:

i . • ' ~ ~s i~-. , ^ *
> -C •— -3
UJ O — ~2L
_io o. r>

<M rt, -
•— • ~f ' '' V
-- 7^ o: o ,o

o »- o o
0 2 0 _1
UJ UJ ' uJ CQ
X .̂  -^ ^*
u: o 1-1

O — . 1 / 1
> UJ UJ

C/5 Q U
:z •« 0! z
•* •* i o uj
^ ir 4 •• uj K^
u: o i a_ o u. IE
o — ! •« ui uj at

•» ^, a
0 — O uJI •«
^-< ti. — o i ;r

O O LC UJ O
0 LJ 1 ^ O t- ,0
-«a '_J f- > O
J-JJ U. U) 01 1
'•— f~ : . '

-i X •
3*- . i

1

1

.

i

'' 1

]

(

„

Ui

~̂r

o

K* . i

Û
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î
o
0
o

o
o
o

o o
oo
a o
oa

x •••
o o
o o

i
1
1

i °

'

HCMr\» CM O - 03 O O
>v i m rvi ^

HCM
^ «*>

j

J

j
i

•

1
1

'

i^' in'OhxsoooTHCMin^'i
ioKrnMM^KrIJ'iKiK>KirninKiKiK\MKi!ninioKiK«K>

' CO 1O CO LO CO CO CO CO U) CO OJ CO to (O CO C/J CO CO CO LO (/)
CMCMCMCMCMCMCMIMCMCMCMCMCMCMCMCMCMCMCMCMCM
O O> O>

: . oio o

'

i
oo-
o o )

i
j

1

o- o>
o o

o Ob.
O K\
0 rf
fr* .•*-!

** O i
^ f**
O — «H
•-I <M O
0 — 0
o x — o
«-l O UI O
=1 s: *:
CM a: •<*
• H O Z
UJ O «<

. " 'C
— 1 ^ Z O

0 _l !
OOO
tn -tr-

^ o c
oom
ooo
a oio

ĉr
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•O Î IO

o, mi-o rflCM
— ~4 wl O O 1 '
to o o op i
(/> O *"! '~s

 I*"
1 »

•^ o

UI
u

a o
O' O
&-', o
Ul>

0 0 C ^1

tr

0 C
oo
CD O

at

0 j
a

CM n

: OOOOO

•o rv

OT<

^1

i

a o
°~

^•r«!r4.-f

O|OOOO>|OO|OO
otoolooootoo

o o
O 0

CMK1

rtCM

OO
oo

r̂ in^o r*-

*

tM CM CM CM

OO
OO

00
o o

o' o
m o

<c o-

<Mn

o o
o o

rf

COCA CO CO
CM CM CM CM
0 » O O '
o a!o o

S>
ui!
a

^^ «-l :
f\ *-r '
CM V.
-X ,

M O
n o
_1 CD 1

^* t-
1 ^ •

^^
CO >-
coa
x^
*^ X

-UI
fo
II Z

*
-̂ * I'll

_Jt(J
,̂ £t

XUi
x •>
**" 1?

t -o
1 ̂ J !

O
9- c ;
• »- 1
n
OUJ ',
irv

ft. — 1

CC —
0 •«

-X
*^ O* |
CM f\ '.

<n x
tfi.O !
*"* ̂
CJ * '
O »-» '
IT T l-l

0 « X
«»-• UJ'
UJ -4- i
»~ s: _:f~i if f^ |
ceo ** ̂ t
3 LL f^ Ol

«HO
O O
i-t in |

i

o ^icMin -»in
(M OJ

ion to ts\ j> »n
o oio oio o
O O O O [O O

! i
198



O O O O C J O O O O O O O

X
-~ X
O Hi

in
4 -rH

•n -s
m + *» o
1^ O CM O

~

+ »- I *
— O r4 O
*-• •• + o
•f U\ t3 ^
J r^ -) *•
-) •rl — rl
— + 10X *~ I C
Ii>- « O
— + CM O

*~ _* •— -fr Ci I
T*-* I O -~-
+ * _T ~> c. fr

> —> v in <n * en

o rvj + o -~
(M O U _1 ~
•fl- • OC. ~i

•rf X
a «

I I

^— » O OU I

o
J U.

— X

. *-i </: CM 10 tr c c.
• i-l i£ L i/3 O - "}
. ii it n ii </) c\ c: -~

U- X l
•-• ul t

o
CVJ

U.OO1O UJ
~

o
o
n

o
;o

'U-
o

o o o o o o o o o o o o o
O O O O O O O O O C P O O O

199
I I



C
(Vi

a
o
o

CM

b
_

O
o

1
1

1

I
1

1

!

1

t

i i

j h
1
J

I

.
j

!
J

1
1

'

.

i
u. u
0 fv
*4 v4

^^cr
>J 3
1 <J

in« <o v

>-) T-!b 0
O C3
b o
o o

D O

1
•

1

! <

CM OI3

- X -4 UJ «-l(M
30 C3 0 I X

i 1 •
» m «o o n «

M
— a.
<~>
1 Z ?«O
X ** s^ y

^ t

L) X
z a.

^ rtK •» in o

\J
3 tn

.

l

j
n
«SZ|*--~\Z-r
a *- o o

n CM in CM o eg

D O O O O O D «H O O O O O CM
3 O D O O O O O O O

D'O b o o o o o b o o c
oobobooobooo

i cr tr cr : —»
• i

o o b o
o o c o
3 O O O

1
i— tt cr

L. ' U
o o ooboca -H^HOc iooooa
oooabooooooooo
oooobooooopooo

' i ' 1* . ' ' 1 '
1 i

o a
u c

i W "^ '
U-O
iiotn
o m

_t «MZ JD '
O -3 — CC. 2 :
z I z x cr o »-i c\j r> ; -a

>v4v4-«ll^pJC-IUltJ^J.J.

i i i i
<oor^««r»bT<OT<
<om
o o
00
O 0
o a

rtn.'i-ifii'ii-iao
O O D O O O O O
oobooooo

3 CM W O
N »-ITH o
3 O O O
D O O O

o o G O b o G a p o o o
oobooooooooo

or -

: : b oo o oo o o oo ooo o
t

. o o c o

j

'

; LL o

3000000000

'
K*

D 0
3 0

j
•-Z

^of!o o r^ o
D O b O

a o b o
o o b o

«_J k_J •»* »~I

o o -WH a
a a «-i.o
0 O CM O
0 O 0 0

cr

O O -vH «4
O O 0 0
o o o o

UJ
E Z,_ „ — r-!

«/5 t- 13 Z5

CM C *O •^
in CM o «-i
CM c a o
o c o o
0 O O C
o o o o

croc cr a cr cr

D -r< r* 0
3 O O O
0 0 00

c:
*f

»M ^* l»» *-*

a o o T< i
o o o o
O O CD O

N

ui => •
«- CM

o
o
LJ Ui I
X H .
iil O

o
>

C/l
z <t ,
< 31

_J tt t>
OO ~

•o
rl
c:

o
a.
>

• tr
z
UJ

o
o
o

»- CM ;
o-» — u. se xn. o co ̂
«»<»-) •« o D cm o x z

oooooopooa OOOOD obon^r ooo
booobaoooooooooaboooooa

'
poooooooooooooooooooooo

tr —— — CK ir cc cr tr

- O C!O OtC'O'C'C O-^^'^-HC-O'O OIO O'Ot«-ll»H »4IC
Z O O O O O O O O C O O C O O O C O O O C C O C

:u. u.. »- CM
i»n:wi,3; —!«>£:.:_

01 IjIX.T Z'O. EC U) </>!*- 13

|C:^]O Kl(GiO!C'GlC3'OIC'G1C'CIC.C (O C-CXJ KltO'OJC

1C C !G C 1C O O O !O C |O C O C C C JC C C C O C Ic
oooooooocoaoocoooooooojo

o
IX

o
o
o.

UJ
o
o

CJJ 15
Ui{ O

o' m
lil Z
O j O

2> £
o o

(VJCM OO O OKl'O Oj
CM <T r< J\ OJ O CVI rt CM

OO O O O CM O V Ol
O O C O O ^ O v 4 O

_ „ — ;-. a 111. Z -LJ O
•< •>» •!!•« O!— • Oil
s; z: £'. i; mi o O! »- to

CJO C,|CO O!vi «4!v4 vi

O OiO OICJ

•Jl C~l INtdr]

o
o

u
z
Ul
Itt
UJ

111.
(Ul
tr

\x
\tu

- i_ *"!"• a!: o a i ix cr I
- •— o'uj uj

z ujjz,i;

o r~-o ^l
•4 »«CM CSi

C3 O O OO O I

|O O O O IO O O O :O O [O O O O JO O O O JO O .O O 1C
)O 0:0 ojo o o 010 o o 010 o;o o o 010 o1o 010

: cr: jr jr

.O t) rw-t O '(O O C O JC r* 'p* »H

OCDCJC3JOC3CJC3CJCJ
C3 O O O O O

200

C (C O 'O C 1C
O O C3 IO CJ {CD

C3 O <li O ;O <



o
o

u>
Isl

a
•o

a
a

o
>-

CJ
3
CJ

i

j

.i •
, i

1 i

, 1
! i1

i
° -1

CM UJ

U— -""> Xfr- «
- Q in 2:

uj «x z

"io ~ ~
a; .m x

-z cr -
«•• O DC i**

«— - IT

s: o. m z
. - ̂  f-

V 0 U) U)
- is a

~~j ^ ui *•*•
• o - *r

— <j o . z:e

;r ca. - >t-
-0 0 .10

Z -M' Z -

•« 0 Z 3Z
X -— -3L
~caz -tz —
< « in »- ~ z
~> t— > Ui 4U>
. UJ UJ CD . .
0 - <J . Z *~

-a. •a o x E •»
r ui »uj ;•• en r"

•a "«cr ui:_i — i . ~
« £" . Z O UJ ••*• fsl

- V - - — — u>a ?: •« :D :« »- 3 . -
t«-t oo t' ^- • z *^
^ Z -— -Z -Z

>- 5 z • -z -s: —
3 - — -iCM — -Z — X
c. ^c; z < «_• 3-X'*~«~a:
~ II ^* X X XX
a £- u. JH CM n in
.i: ^~ °i.— 2,2.
2 or z < •« «» «
•— UJ O JL Z 5L Z
f- »-_>•— X.X. X, -X

:p uj z uj 2. :?. z z
2 "« _i uj s: JT. :c s:
.-Y'j i f ^ j^ i^ i_ Z ^-"

'

-
X
^4

X
«

l~«

CM
X

13
3T
v4
T

V
13

r*i
~*
. K
<M

Z - —E '-I X

•> »x
K 1*1 1*>
3 •*»« I
>>•>•»« -
- T X 3

• • * • . • • . "2_
s: !:'•* —
E z r\ x

1

i .

1

i

s:
*~b ,̂

£ (0
-CL

Z *
z **
^* z
»- z

— z . x z to
a_ »-fM r<
.2,1 Z

•-.13. -n

— ~> T —
tn "J. . x
tvi . r'x K>
» Z T T
'^ Z , . .
Z "CM 3
Z Z I Z
v- Z -CM
CC -1.H 3:
>-=>,!
X X X

d L.Z
C — 0
CD O O
X. X. X.

£ ZZ
Z Z Z

;> -C'JJ — OO OO OOO
U) O. CT O OO OlO OOO

<-t ry «-•
'

0 (

1

^c\jr>->*ir,«>ix t x>c.*o,-«CM

i

: . L

o ooooo oooooo
oooocc oooooo

. i
\ , i. .%; CTJ.I-.IH

^4

rr>"in «

OO O O
OOrO O

. „
'z *̂
z z

. f/1
'̂  N
,i _ «

z z
z ~,
— • UJ
iQ. >-•

'»H «-»
z i:
UJ O T

. ;

|

i ;1

i

*
j1 •

i
1

j

1I

!

" ' 5. ! V

"X. .
M . r*\

. n
O Z
Z.
ft •
I

x «•
CM
•* f\

O a
-x. -z.
a
x »-
r^ : •««

x
•x. in
•H X
. ~*. m

»- x
X 0 fSt

•H x;
-CM i 4>
X - »<
•MX UJ
v4 Ex ' H:
. . t-

CL u.
X 0

f~fc

«H I I
. . IM' v
X .,

j

r

i
1

j

i

1

I

1

Uli

• f

i

,

i
I !

,
' '•

- ' \
1 i

; ,

1
i

j

j

j
I

•;

M

1 X
CM M

1

. • • i - l
X '
m o ! '
*•* x— w
uj i - ;
M X
X CM

• i
I
;

'

;

1 :

|

1

(

;

j

1

1

i

! 1
pg irt 1 ' ' ;

i

'
t

^
*+
. •
E:
••

£
' u

«̂
r>
X.

x o ( ' ; ' (M

cw a i 1 '
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o KMT\ -o î  -n »-t o y< PJ o

O O O O O O €3
O O ;0 O O O O
+ •» + ** + +
"̂ ««• "O *H »4 *O <O

in o (O in o co r^
^- IN co <* o KM*>
Iv4 v4 lw*;«H CV <M (^

I - - - - - -t -

-T- •*<*-' <\t fVJ CM
O O O O OO
+ + + + + +
»-? in tr t^. & rr
o r^ ^-* m c^ v
CO O -O CM CD K\

-

O O o O C! O
+ + -V + + +
*-»;*-! (V O f^ C
ro (̂  r̂ »o î  v
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â
,«i
X

z
ÎI
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î

13 K
o a
z u.
XI

— 00
ot Z
l- O

ta«

CC H-
UJ <
a. O
a o
Z> UJ

*•»

^ —i ^
i— • •*•
* — *m *
<v •« f̂
o — —-« CJ

If. — 0
o — — •
• CJ "* '*^

_ INI — 1 * —

*» -^ ^« X ^* "^
r~t ^ l1^ ̂ ^ # ~"

t — # ^ f« **

**-< — — O +
W 1 O «— ( «
«— ' bH | ^ ••* O 4

— O * X f*"
1 •— < *rO

-, ) m *» ~ 4. ̂  —
+ 0 ~ *w 3: ~ — 3

I w <M | * — > O —
• X — *- I >• •>

— ^ V ( ~ I — ~K 1 X | 11 II — It II

f\j K |t ^ ,_< + (\j <M
o + o - * — *+ — + +
f* lCJ~i— »» * » > - * #

M x < m m m f ^ it mr*

^ t/l l/l CO L

s*
O
<-* UJ
>— >
<T •-*
^ f-
0 <
IU >

f*
H- C£

i/l UJ

_j

O
'JJ 7

T C
k- O

UJ
iT i/)
a«; a:
u- a
V ^ •
J CO ̂

t— 0^ Z
o •— •—
UJ U. O
K n
M UJ

a I Q
h- Z

O UJ
uj a
7i "Z JJ
— < X
XI >—
cc »•
UJ UJ t—
k- > <
uj o
Q a: z

^ LU
00 >
— O —LU O
— Z
^ .-• -JJ
1 -1 3

.̂ * 1— —1
— CO <
LU C >

n oo

O
O
•1-
C
^

3
O

^»

**

a
UJ

-5

^*

•-1

O O Q O
o o o m

O iJ O U 0 CJ O O <-> <_) i ) U O O O O O O O O O O O U * *

295



_

-~̂J-
)

~zr ~*
* -*
— - 1
o e

1 ^
o —
* LJ

f« 1
•~f O
•v. •
— (\|
— « _
•* "V

1 —
•~f —
« >r
K^ I
*- ?T
3; 4
i **^
o —
• 2

<N t O
>s *- O
— » >. p—

— — . o
O fNJ fr-
it •"••
a o o
* » o
0 0
•̂  •-• «*
II 0 II 0
_ o — •
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î

O *

* c
•> -n

c

01
r-«

r»
0
1
O
a-
.n

rg
O
1

fv
>

—

-*)
C»
1

X

"»

o
o
I/I
J-
Jl

r̂ .

O

i>
-O

<*»

o

'

>

o
4 ,
•N >

O
O

0-

3-

1

0

> 0
—

in
.

o
o

a-

*».
/*i

O

*
*

a-
.n

£J
t-

CJ

rM
rg

»

O
4
J

4"
CM

J*

."4
LJ

01

Jl

>N
3

C5
**

cv

*

'"

C- O f\ Q o

O O O O D

in ^ ji o »*i
X -O *•% o O
IN cc x o> rx
IN _ _ ^ ^

» » I I

o o o o o
OtO O<N O ^ O X O r > O

O"***l -O r ^ O T O ) - * O J X
» • p*. • oj • o • r^ .r->

C* 0 O 0 CJ
o o o cj o

O O Q ^ O O * O r l Qa O

| O > | . £ | « l r * > t o * t

r-.tf «rcr r v f ^ a . ^ - c - c a
O * * 1 C N ^ ) ^ ) ' O r v r > . n > r i

o o o o o
pg+ Cg+ C N * ( N + (N + f^
o^oo - o a o — o x o

a; * <N -c t / i r- 'X * r > - o r t
-o in T jt — • x t-j -o o* or*.

— — — — rg IN

— — — — 0
Ct D O O O

• n * f > + n * » M + '*»•»•'*)
o* ox o o o — • o x o
ini — i INI*, i a-|

4 " " * O t N O — * O — -OlflOi

x i f * > i 3- I — 1 n i rg.

o o o o o
o + o * 0 * 0 + 0 + 0
o - « O t n o f*» o * o r ^ o

r̂ . r— r". — O -"N tf- .N u> 4/1 ul
r^ ^i r- — x — • r- —CD — r>-

fN f** TN <*j tsj rgi

_ ._ ,^ _ _
ti -j O U L>

r j f N Q - C J - O O 3 Or iCj

-Jl Ji «** - o o r ^ - r j i n — -^)

•*1 f*! X i/l CN r*)

:g, iN tN CN .̂
o o o o o

O - O C - 1 - f c O ^ O - C C_. J- U
1 rt 1 — | X 1 0 1 X 1

— Ji — fN * r*

O o o o o
O + O * O * w + O + O

+ O + — + ' * ! » -c »• r>- +
— *» Jl > j;t — O > Ojx

0 0 —
o a o
CD o in
o o- o-
— ( * » - *
(N — r>

1 I 1

— a o
o o o
1 (N 4 <N + 0|
-o o »v o **» o
o- •» »- + o +

O i»i — -O -* to
• o . o • —

o o o
+ r^ * f* + <r
10 o a o co o
n i « i o i
»» » -• -o *> ta
— 0* X1 I1" •< <

— — — x — n
— -. o

ft r*> (*>
o o o
+ IN + 0^ + n
x o M o rg o
r*. i »*» i o* I

o o -o »• r> ji

-• -• rx.

O O —
O O O
+ n + M + IN
•o o in or- o
O 1 O 1 i/l |

rg 01 *o in -- o-

1 co — rg

CJ O LJ
+ o + o + o
CD o x o in o

a eg o o — • m
— *n ot to pg T

M pg rv

0 u* 0

x c * o — o

-U -6 rl OO) (S,

X Jl O

r-g IN (N
o o o

**1 O »*> O»- O
o» I O 1 > 1

— tM rg

0 O O
+ O * O + O

n + . % + . — +
••^ rg o f** OX

0 0
\3 0 c

* - • * • » o-
in F*" **>
r r*. o-
a — -t

i i

0 0
1 01 | CM

(SI O O CM O
0 * 0* 4
M CD 0 4J

in (N in —
• r»- • r-

0 o
o o
#• r* * r*
— O* o

£ N i in i
"» x x rg
C o- a < —
— rl — r^
* -O • f\

1 — rg

1*1 n
0 0
+ 01 4 r%4
X CJ« Cl

up r- X) •—

.£ n n

o o
+ f*» + <o

**l 1 rg 1

(N — • o — —

1 (N 1 —

0
O+ LJ

=3 O O O O

o -a .0 —
LJ O -4, Ul

0 0 rv <N r^

IN eg

'•* ;*
*_i <j
+ C 4 C)

0 O Or- C-

Z -» «; Q r»

rO ft

.% rg

0 0

f o — c^
OO 1 -C 1

Jl >•*) J) -4>

r- « «

o o
+ 0*0

Z 0 4 »-) +

OO O — O O O O O
o n o o o o D O C J

o P*> x — o* as rv ox
— — in **) <•<> rv O - ^ r g
•o co r-^ cx> •« r^ r«> - « j >
— — rv /v rv <-* <v fw -•

i l l • i I I I

D O O O O D O O D
1 <NI MI IN i rgi rg i eg 1 rg 1 rg + M
- * t ocoo i - i ooo in o n o - o o u n o ' v o
>O4 O + O - + < * 1 4 O ) + O 4 C> + *n 4 — +
XO inx -• «»» r«> gr — »^ X — O tNd5'*1> '>

• r * - * f v » f x » o » K * r * . * t o • o* • O

o o o o o o — - , —
o o o o a o o o o
+ F- + f * k + - r ^ 4 p ^ 4 ^ 4 r « s + r ^ + r ^ + 's»
— or* Ors. ox o-o o»Nor» o r g o o o
r^l ^ 1 rt 1 O 1 O 1 i/l 1 — 1 3) 1 t/> *
-o> n— »o-»> -• -• ^- in -o r* r*. j> — *s. — •
c o » i > c x M : r » < e D g : r * . c r - 0 . 0 T X

« -O * k n . F * > * O * X * c O * X • O " -O
r g » * ) n — r g M ^ g < N - "

oo o o o o o o o

— o— o— ooor*. o^. o - " N O x o i n o

J 1 O - * O — — - « { > — j i i / i tNrgr*. O -C ' ^ 'N

f g f V r g — r g r * g — - — —

— — — — — L V O O —
o o o o o o o t j o
+ -*» + ' O 4 ' - > 4 014 .-» +• fO 4 '*» + ' *»+ ' *»

•01 o i i n i <NI — • i u> i r*» i -o i o »

— -O — O — X — O — -OX eg ~ — i/l t/1 —r*

| ( N | O i | - « l - « | r g | — < | f M X - O

o o o o o o o o o
+ O 4 O + O + O + O + O 4 O 4 O 4 O
x o n o o - O ' O O - o o c o o o o - ^ o r g o

wx -4i x o^oirg^i ini / ior- ini> — o^
x-o <o « — o —o — Jl— r- .— P X . ^ ^ ) < N X

r g ^ _ c g — _ - , _ , - ,
» - * t _ J L J O O U « C / L > O
4 i j+ O+ C 4 i_»+ O4 O4 O4 O+ W
( J C r t O x OJ) C. •*) OX OO- C ' - lOa) O

t>-« o — — a> — r g o c N i s . c o x n o » c o fNji

i*j r> ^> ^ /-i rt fi y */i

L J O O O O O O O O

OO^ O J I Q X o'-A. O<*lU:c O O - O J l O
CJ 1 — | O) 1 <N 1 X | — t X 1 > 1 X 1

ji r-. j i - o j t f M j » u j j i - ^ ^ n > j i o x x x —

rx -* Jl — ^> j i f s , — —

ao o o o a o — o
+ 0 + 0 * 0 + 0 + o + o + 0 + 0 * 0

Oi+ C+ ng+ •«* rs,» j i * x + > + O +

324



o o o o o r g O ' o c c o
O C - ' C O C C O O O C O

rg i*) JI pn r*- — ~" O" —« OS3

O O O O O — O
o o o o o o o o

O O O ' O
o o o o

I I I I I I I I I I I I I I

H- — -t)
1 / 1 0 - 0

o o o o o o o o a o o
i r g i < M l < M l « ^ i M l O i l * X | r g | f M i o j i r g
u o rg o r* o r-. o * * » o r * . o f s . o r - i o r ^ o - * o o o
a j * f f - + — * i i l + ^ " * O ' + ' O * ' O * & ' + m4 — +
j - ; X > - O - * ^ : D 3 > - O — 'XT — • -O O- **\ ^| .>i — • rg rvj rg r*.
,0 t^ r^ — en T CILO 3 " * o r g 3 - f * - f s ' * N J - O ' O i o * o j i i O . o

o o o o o — _ _
O O O O O C J O O

o o o o a a a o o o o

r v J l r ) t f | r ^ O N O — • *•> -O r*- — • -*'
— » a > r g , o r g i n j > x a ) 3 - - « ) ; / i o — •

aj O n O X O >
> i — . i r» i «

~ o o o o a o o o — —
a o o o o o o o o o o

-4 < <N <C C a

«M i *>*
ox a
+ & • *
i/l O -"*•
- o r ^ T
O^ I*1

o o

m O O O
a i "i i
f>J (^ — • *
— "*•* C
j> cj — c

o o o
+ r s * * r s j * <

. - * » ( _ ) - *^O ' > '
O I J3 I iXI

o o o o
» f M + r s j + r > 4 *
O O | N C ' — * O ~ *

O I O I O I f*'

o o a o o o o o o o o o o

— — ( _ , - •

C^ D - O O

C J CJ C '• C. C j O O C.I O O
o + o + o* o + 0 * 0 * o + o + o # cj + o

i . i * f s . + « l * - O + A j - r < g » i * ) + - * + j > » C* » <** +
O j* — Ji 'J -* ;g '̂  J* -O *"> (g •'g *N i jn r*« -" j 3" O -"*•

O O O O O O O U O O
o+ o* o+ o+ o* o* o+ o+ o* o+ LJ

OUX O * * » O O O O - O — O-O O3" O — O i/» O <n LJ
Cl •

O X

O O ~ (^ fs. asco — -o —oj —a) — "C — tr — «

LJ ^. rg o
U Oi -O i/i

o O O rg •*.

*-> O O LJ O
* LJ+ U* O * O * O

' J- O O- C JI C j-. C <Ni O
* O + O* C+ O+ O+ C+ O+ O* L ' J * O * -J
— i'^ if} O-« OX O JI O X t O O — C _ C i C - O 4 J f f c LJ

-^) uj <Jv — • J ' L J ' * ! — • J ' J l D * LJ 4
C. J" Or*. C r O l — r«.-O -O — :>» <•"» i ^ rg in :g

f*i Jl
Ji i/l
JI i>

cr a- i c: c c < o — p-

O O O O O O w O
+ "-J + 'N

— > i rg i

JT^ J^J>> ..I* jirijl> X i
o -a a j- -o — 'ji i> — r*
/ i . ->x -.xr- 3 - Q j - j i j- ji ji cj

O O O O O o o o o o o o o o o o c o
* O*- J

« j» a- o

— r*. — —•

Jt -o r*. J — rM

325



i • c;
::. '0

if i
^ J

:_i '̂ i
1 <N | <N
r o Ji o

r r^ Ji to

o c»
c» o

c ooo
C. 1 3- 1

-T -> T —

CN rg

:'. O

> LJ — U
u i 'Ml

C ' C-1

+ J- + f
•O O O" ^>
-1 1 5 1

t-. rs. <i <n

1 ... 1 0"

Uj Ci
* ^ 4 *J
L-. L.J — ci

j- r O -•

,g (4

•_'» »-J

• - C . i") *--
Jl 4 r-. 4

I* .-X

;s< f*
i ;* '"j

* o • •'-
.-i 1*1

u o

- n - "

. o- • *
j r

o —
0 0

*C 0
T -0
rsi in

0 0
1 rg 1
.n o -*

— o »

Ci O
J 0

rg O 3"
0 1 ">

•~Q f̂ : f*1*

n

0 0

ip o -a
0 1 C j

O O
4 3- *
0 0 0
r*> | <"si

CD O- «1

1 r* 1

,- %
0 0
* 0 +
o o -t

i o- —

£^

^J U

<i 0 '4
.J". 4 t>"

a- — —

• ̂

(^ fM

0 0

tt

o o

;^ .v T

_n

a
o

r*\
o
rsi

O
<N 1
0 0

— -0

c.
0

o J"
1 fv

— "1

rN

a

o c,
1 w

o
.-» +
o —
1 Ul

-o -*

Jl •

o
o +
CJ a

o -.

rs.

w

*• r*.

a"

' 
-
 1

 2

a
S

iC
+

C
i:

.1 *
J>

O

J- -

4 •
"1

fM
0

-O

1̂
>

rg

C-

fi
rj
i

T

OJ

O
C'

r^

(N

c,
+

i* i

a)
T

-.

•y

c
o

3-
03

O

rg

rsi

O
0

•"I
i*l
>

C^

J1

4

r>.

*N

,*

•N

U
»
l>

-

l_»

rx
j-

rx

: 
?
 b

 *
 C

 ?

•

O

-
•

rg
0

(*»

O
1

'.O

rg

O
1

r*\

O

r*^

CJ

tj
o

X

IN

CJ
+

• *«

(*1

i/-

•n

-»

j-

o o o
c e o .

3- O" n
-o . T <n

i i i

o o o
i r\i i r^ i <M
f- o y o j> o

* fN O i/> <*1 O

o — —0 O 0

J1 O '*> O X O
l> 1 O 1 XI
J- 1 0 0 — ->

o o o

•O o f^ O r^ CJ
<*1 | Qj 1 O 1

o cj •:-
1 .-> * o » (t
"0 oa- O r^ O
if- | (*1 1 O- t

<** i/t <M •« O O-

• c • cj • —

% '» .X
0 0 0
+ o + ^J * -3
•o o in i: n o

— ^ — ̂  — 3-

,M -M (^

t-> O Cj

^ L. C U X C
LJ -»• O> *• > 4

•o — . -G — j~( ••g

.-) J J

-N f^ ^.
0 I'j w

• Cj • C« • U
J J- J-

o o o

ti* 1 LJJ1 .-, J

• f^ • * . —
-j <*> --O

O — — — — *NO — — — — OO —O O O O O O O O O O O O V 3 C O O
4 * | l l 1 1 4 1 I I I < : 4 + 1

i . — f - . o * o r - i — o — ® o* r-- I I N . S - O -
o — a j a > - o a > ' * » — x - O i n T o — — o

i i i i i i i i i i i i l l

o o o o o o o o o o o o o o
| f M | i N i r g | N | c g i r g | f > j i r g | , > j | f M | t N | ( N | ( N |

»si O O j l O 3 » O O > O - O D a O O — D ' M O t J D O - ^ O ' t O t^4 O O - O O f s i
f S j 4 o - + r v + - O + - — 4 < y - 4 — 4 X 4 O - 4 O 4 f * 4 ' 0 4 0 - 4 0
c l ' * * r « . - O O — > O | — * i/ l 0^ O — • o f N - * — • - O i / > 3 ' 3 ' - O — •1 /)*" '<IK
_ ^ ) _ ( > p g — n — ^ ^ j a - i / i L n — oj— • c g n r ^ t n i / i - o -o o- -o x ^o

• • 4 « r - ^ * r ^ « r ^ * ^ < . » f f i « c D * t c * £ O * c c * O " • ^ • -^) •

— O O O Q O O C J O - . - - — O O
O O O O O O O O O O J O U O

O O ^ n o — O T d O O M O - O O — - O i / J O O O r s j O ^ - O r - O r ^
Z . T l j i i r v | t o i ^ l 4 ) l i J > i a } l 4 ) l — l O * £ r g i - A l O

i r g m ( N r « J P g ' M ( N - - — • — « — i r g r - >

O O O O O O U O O O C * O O O

c i ' O . r o o o t E O o o j i O a j o ^ c J o o x o . - o o x o s - o o
uj * - . i _ | r n i o . | M | ^ i a > i - o i n i c z ) i — >i -J > i Ji i **>

O 0 0 0 0 0 0 O 0 0 0 0 U C-

> o O f N o r - o n o r ^ c j - O O T O O O c o u a - u o o :> ^ 1 0 ^ 0 0 0 -
; > j i o i x i ' x i ' * ) l f ^ i f M i n i J - i u i r v i r% i — i a>

-o in n — — — — - » T o - n c o f ^ O ' « » i i > - ^ O r t — a -«* <n -o — x a>

t J l l c O I C T ' l O ' l — I — I — 1— ' O- (h > I ,n 1 J~ 1

_ — — — — .x .%- rs. rsi (\ "" ~
O O O O C J C J O O U O O O

^ Q O — O U 1 U O C C O O — O - O O U J U O O — o r ^ O U O O - ^ J O - O

"• rg fM -N rsi tN rg IN >N rg rsj rg (>*

u f O O O O O O L J L ^ O O h J h ^ O

O J1 O ^ i j r g C J J I O O - Cj rg C — O O O U C O i / l C . j 3 -C*L ' j L t ( n

:;; 7° 7S TE 7s r f* s ",°7 r :; " 1 -v ,;, •
X fsi (N f4 ; ̂  rg .">. :^ rg .-N .'4 f * i j fv*
t j o o o a o o o o o o o o o

X O o o J l O ^ k J O O X O u i O — U - ^ O r ^ U O L J Jl O O U Jl
O / ^ l t / 7 I « » i / l l t > * I » l ' - ) » > I C ; » X | ( N I ^ — 1 X 1 7

C O O O O O U O U Q O o u a

O > J J - Q * n O — U j lCJ r ^O^ - O*-^ -^-i J «1 *J tf- O . » _ » ' . ^J *

O '•» _i « — 1 C J **» * > •'! — • O rs. .>. -•*» ."* *> J- * Q .-.< _ , > ^ , •«. _,

rg
0
4
rg

rv

IJ
1

if
rg

O
1

.>

1

m
rg

rx

0
O

•r
r*
n

(N

O

j-

f.

rsi

1

rM
rsi
rt

-

1*4

T

C
1

CO
»

1

o

X

in
rg
3>

•

CJ
o

-D

O

:s*
-o

,n

c-

0
ji

«
T

I

O

4

a-

o
-o
ji

X

:>4

7 r
 ^

 4
 u

 4
.'

jtj-*

0

.4

>

"

(N
O

*

CJ

fv

1

C

~o
CM

CJ
1

*c
,-M

o
1

*fg

-O

O
O

rg
X

.N

t.'

."i

••N

1

T
f*»

.%

O

• T
.*»

X

O

cd
fi

i

o
I rsi
•c o
c*« »
o -n
0 CM

• r-.

0
o

•ft o
CJ 1

IT -

rg

O

T 0
0 1

**» J
.n »-

c •

GJ O
:•- i

^ &
•r v*

1 rt

(_.
4 t »

•C CJ

k/- ^
*f . t/l
"" T

f'g

> O

o r^
— r»

">

0
4 rw

— i

j\ f,
r -^
• rg

n

O

^J ^

-^ .--(

X ^

r

.% f*» X J) - o r * . * * CJ — rg

326



PS. x
O o

oj r». -<>

0 o
1 i
oj r*i
CD o
X -*

CD rv -o

o a — — — — — —
o o o o o o o c
+ + i i i i i i
«*> P* O — Jl ^O CO O
— CD co r*. *o o 04 x
o o o c o — o o o
M -* at — — — CD —

0 o o o
1 04 I 0« I 04 I

o <*i o -« o i>
+ O + O +• O

x **i — • x o x

-*+•«

r«* co x

0 o o o o o o a o o o
1 M | rsll (M | r\l I (S«| Ml 04 I N I 04 I Ml CM
a o ** o in o r«> o fx, o rsj o 3- o — o a> o x o o o
co + o +• a> •» o - » r - + * n + f S ' + * o + o » + * * * + x +
co (N*-^ o <•> o -o oj o in rt o- o x — — r-. — n — <o —
o o — Ji -* -o 04 x x • o * n r x o o f M < ' ^ x i n e c c o < 1 ' > ' * >
0* to oj oj oj o 01 o «NI r s i f s i fN r i ^ )m-O ' *» r^ *•» co x o

o o o
I Ml IN I

o o o o o
I O4 I 04 I OJ I CM I OJ
« M o c o o o o -o o — o

CO — —

o —
o o

-. — c
u o o

o
o

o
o

o
o

o r ^ O r ^ O - f l O— Cl/l O
I f I O I — I O~ I CO I

-T -O c* j« >O .-J O - O r ^ - O - "
r g r v n e e . ^ . T t — o ? r> cc- •<
<»)»• o-c — r-. ,0 to i-i a> o^
ffl«fr-*-^*J1 » i/l • Jl •

oi — o o o
a o o o o
Jl OO- O O O N O — Of^
( M I O I O I X I CO I O
— r* **» Jl O' O JO O* — (N —

o
o

- ' C i — O

> N O .N O >fl O fs, CT". O
co I x I rs; i -. i x i

r ^ i s — j — U! <C
J- Jl .•*! j-| -. Jl O -

* r •»•**. I r + T + x+x

i r> I tt I oj | — | o* I

— -t> X -O ••« X Jl O Ojfs. O

< > • ( _ ; • x • o • "i • ^
Jl I — I -C ifi X 'O

o cj a o o a o

o x o o o -o o o o o o j i o - o o ^ o o o o
imi <n I X I — I 'O » r*i I -O I - o i i A l
— mas <*> — o a- x -* i/i CD *o — at r f * < * i * « o

O CJ O O

04 CJO OO O X 0 O O r*4 OO O -O O
1 CD I r^ I O* i 041
1/1 <M o LT «->r% o — J i

o
-z. o- PS. r*»

o
o

o - - o
o o o o

O O>O O ifi O -• O i/> O3- O O O O- O n O Jl OO O

— O
o o
I X+

O —
o o o

l
— o o a - o o x o o o
Ol — • I (M I O) I X I

M ^ r ^ ^ a ^ a c o x e o o — -OT in^ r * .
JMJ fVI fNi f^. OJ tfl _- ^ — rO OJ — — — (M f«l

c. c* o o
i + O + O + O* O

O T — rsj
3" O- Ul CU -

o
o + o

o a
o + o +

o
o + o

o a o
o + o + o + o
o — oa- o r * -o

— — — — — fNi (\!o o o o o o o
O+ O+ O+ O+ O+ O+ O* O
of i ao o o o r v oa» of^ ooo

^ A x o o a > -. j> -. '-^ ' .**»
o o o r^ *

o o — — — /
a x — -o — r«- oj — oj— t

\-j t-> O o O O
^ 4- C * U + L> + O* O

J1 O ' « < " - O - u,o; c-Jl C/̂ 1 O
o* u * c . + o* o+ a+
ox c x c j o - oo o-o o*n

o-t «*
u o o >

fi n fi 1*1

J- I Jl I C I —

r*< r>4 -">4 ."y r«j 04 04 ry r̂  r̂  rsi
o o o o o o o o o o o

— o —* o ji O A O > > oo C i n O " " O i ^ c j f ^ o r s <

—• n —• a* — r*. — j~i — O —• -O —

04 (M (N rsi r-4 (-J (N >>4
o o o o o o o o

o — a) oJi oj

JM 0* .N ( " « . " > * — CNi — -• — — X

O o j — o j ^ O O X

X > « 1 / - • — • — . . N . i j . j i « J 1
»*1 (*l .>4 iN ^ — — —

.-1 -n r-1 •*) r*l ;*>
o o o o a

tJ + O + O* O+ O* CJ

* j i + x +x + n» —• *

o o o o o o o o o o o

j- u -n o .
*: x + n » ;

o o o u o u o o
* o + a * o * o + a + 0 * 0 + 0

-O OJ) o *** Or«* LJ— *J-'i OJ* Ou* »j

o ry -c — j\ a) 3-
0^ • rs * a *

0 4 • * ) X X X

J> O a — rvi • " * m T j i « r s , a >

327



c- c, o
1 1 1
<*» — • r*.
r-. rsi —
CM .-n 3-

• • •

c- o o
1 CM 1 OJ 1 M
•> O O O **. O

* % % * S X

-

0 0 O
o o o

i — i r* i
— j- O r*. f-i ._(
o if. r- rs -C —

• > • .0 • •£

o o o

3- 1 *O 1 O 1
T i/l f̂  ITi CI1 -U

0 • rsj • T
y ft 'N

L^ o c:i
a- * o- + y

— 1 -C | J) 1

— **> — Cl i/l
r^ J> (M J* 3- O

CD • X » O
r>j ,-M <<j
• • •

L* (_. U

-a u J" o T cj
LJ *• Oi + 'i, +

?* »_; -^ — r^ o

-. (N *- fM — ̂ n

» *., * i'.. + .-
— i.3 f- C. -*» tl

^ r̂  *, "i Jl .N.

T J- J"
• • •

J U CJ

J w> i>4 LJ •>• w
_, | — | X 1

j -i r m .*NJ o

o ^
O * O + U

* " 1 * * > ' * >

c - o o c o o o o o o o
u o o o c - — o o o o o o

x C J i n f M ^ x o - c o i n o — * n

o o o o o o u o o a o
i CM i CM I rsi i oil rsi i (Mi .MI CM i CM i (MI <M

isj o oaj D'Horsi o> o-o or-» o - *o» - Orv 03-0

O 3 * O C Q O C O — « < V 4 ( M 3 - — c £ i f » ^ J - O - C t ^ C O O ' CM-4Q*

r M t M f M c s i f S i C N C s j f s i r s i r s i r M

» * » — O O Q O O O O O O
o o o o o o o o o o o

jl OS) O ^ O J " o*- O - * O r * « OiO Ox On OOO

o o u o o o o o o o o
"I Of^- O - O Q r s l o— Ot/i Oin Or-. Qfv. 03- OO' O

j j — t i r - i — i j i | i M | O l c o i O l a o l r ^ . i i / i |

^ r 4 i M 3 " . - i ^ r s j f M f M — - " ^

O O O O O O C i O O O

3 O O * O O - ~ O f s l o r - . O ' * J Q » J l O ' O O O O j l OS) O

D ? ° ' C , ^ . - , ? . T T ^ ' I ^ * S ™ ^ ^ S t ? > 7 ? i

L J O O C J U O O O O O O

^ ( U C O O O O O O O O
+ — » cj * u + a+ o* o» o+ o+ CJ+ o+ o

o a o o o o- o
U ) O C 1 O O O O C

t— CM rst 03 rv co — T

I * 3 - C O f O f M f N - O

o o o o o o o
1 f M i ( \ i | O i i r s j i r s j | r s i i

Nl O O C M O m O t o O ^ O O O i n

S - S ' £ S - S 5 ? S * i C i S
CM t\j rst OJ fM CM

— ' — O O O O O
o o o o o o o

r^. C J f M C J 3 O Q O J l O r * O LTi

a o o o o o o

uJ ^ " ^ P ^ ^ o f ^ ^ y f c ?

CJ O O O £• O O

c: — - — — -
o o c o o o

° ? a : T « 7 ^ T Z ? i T i t

+ O + i'J + Ci +• L- + O + O +

o o u o o o o

o <*» 101 — 1 i/i i 3- 1 o» I r^

O rsj — • — r^ r>j -"

o o o o o o o

O * O - - " t j r i C > - r L J J " C j — » O T
«*••*) i f i i r - . i « i r ^ i a i o

0 0 0 C
o c: o o

— • in -c 3-

O 0 O 0
MI CM i rsi i • CM i rsi
ano-* oai o M t o

— > (B f«*. E Csj O1 3" — -£

M fM CM CM (M

O O O O
O 0 0 0

O;r as" o o o j - J

a o o o

°^ ? 0 °? ^fM ?

u o o a

(N l r* — rg f)

0 O O O

U + o + n + ; j + o

o o o o

c o o o

oa* OT ur" '_jr>.o
1 — 1 * 1 — 1 — 1

t> •(> • 3" *9 • C

I'M <*» -r ji -o r*. to > a — iM .-o 4- 01 « r* jo > a — rsi

328



cst
0
t
X'

IM
O-
a:

1

a

<M
O
1
rs
j-
rt
0*

1

•c-
1

— rst
O 0
1 1
(S) **1

IV —
3 —
— »•

1 1

O 0
1 1

rg
o
i
CO
in
J-.

. CO

â
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i-, — n -I -r T y
01:1 a' J- a o
0|0 O |0 0|O O

O 3 :2,O O

[

i
i

j

O
J
U.
tn

ij
iô
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Ĥ

~

.

r

.2
-^

^ -z

o ~
H —>-. |
•~ *
3 "3

— LiJ
>n *
* M

•A] — «

-. -

U.

o a
o o

-
0

*
3

£

Z

0 O
+ tl

<•»• -̂
~3 ")
• *

^ Z

- •
"T Z

— —

^> D

• n
Lfl •

• '.J
0 _l
II •
"3 -J
• •

TC Z
• •

Z Z

— —

0 0

— • *
— * O
• 7T

C? <
UJ *
• J")
m •

— ' UJ

--)
u.

o o
3 O

c
UJ

^

<N

•

H

4.

•
rsj

Z

i

"̂̂
Li

•
0
n

*-. —
r r
— •
lA ^1
tl -

-* Z

" Z
2 o
* -«.

z -*
•̂  -•

,̂ J^
— •
— • fM
?T ••*
w -r

•si -3

»^ ^— J _J
* •— » -*
-^ _
•> »

^ z

* -z z

r> z»
u* u.

0 0
a o

<?

z

in
•

r-J
+
— .

UJ

*̂-
o

^1

0 O
o o

.

II

D

U

..

0 0
D 0

**

—
X
•

z
«•
2
o
A,
-3
•

tj ^
-i -
• -^

in —
« z
~* ?

^ ->

o a

o o
a o

A

-J

^»

O
3
+
5

n

5

S
vJ

0 0
0 0

—

•

^
*
T

^T
^

*̂
;

^in
X.

-)
v

u o
T 3
- II

l_1 — .

N "3
-3 -

3- Z

O Z

y

O 0
a o

4

UJ
"D
Z

>-

0

_

sj

a o
3 a

21

>_

rj£

t—

^s:

i/>

u_
o

in

—
4

Ui

T
»__

O

7"
0
__(
H-

^
J

O

^
X

uo

0 O
3 a

>J U

o o
a a

o:

o
~!
o
0
CO

tx.
UJ
1—
3
3

*-
•J

o
•M
b.

^J
-o
X

X

^

..0

o a
D O

*u o
7 tl
A —

•1 <N

• *

rsi z

0 Z

ft 4

o a
o a

M
-3
•

—i
z
^_
r

z

z
3
i
A

~>

r̂j
r.
•

_2
—

*̂•
^j

\j u
~> —
» T
~. •
H ^j

-3 s:

M Z

O 3

o a
o o

'.J

ij

t-

o

N

-

a* m

oo
oo

_J
J

•3 •

-J

i

vJ

O 0

o a
o o

(A
t—

T

—
a.

?K
o
.1;

ir
~^
?:

•-j
5
UJ

>_» u

0 0

0 0
D O

•j
-*•
•

**1
n

-)

0

-

o o
o o

A
-5

-

ẑ_
~r

'-J ^
~3 tl
• — .

— "3
n *

<** z

o z

o n
o a

A

(V

•

->

^
V

3̂
1
n
A

•N Ul

- ?
T t—

Z 0

-

o r>
0 0

^

ss
a o

«_,
o
D

t—

in
UJ
•3
_i
<
*
UJ
1C

2

O iJ

a o
a o

•j ^j
TT ?
* •

-̂  •*»
a H

T T

O O
/^ o

o o
a o

\J •"*
~J "t
* *

— X
(1 *

r -D

o n>

'?

n o
0 O



i
I

i
]

j
1
1

^N

T -3

i;
-TT — ,

•~) — .

II •

— -y
T -J

* —-; _

| ̂  •"•

.

1 0

o n
O 0

i

.

^̂ *%

-,
•3
n

— .
-» j

j- ^
1» —
~~ u-

— ^Z 0

""

^"^

- *i

B a
0

ii1

^

^

ÛJ
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Ô
^T
~
0

^

^-z
1
J
a

•"
^M
f.
C3
O
O
o

—ri
—•f
r-
<
O

•0
"H

ji

^4 \
O
0
a
_

-
•**

* !
•_/

..
O

^-3

..
i/>
>j

5

— ->
a a
3 3
0 C

— ."1J

X Z

<. <t
T r T

— ; •- : i J • ̂  i
i j ^>
-•- o
0 X
j ! -o

01 •tf -*
1 -» • o i //I

y

I -*
•r
21 •—
-•-n

u. -i- ( !
-. *£ i f
,* z>^- ;1 i

1 !
1

0

r

ô

« T
I"" -*

3 3
3 3
3 C

|

1

-3 0
3 M
0 3
n rj
n r*3

« s-
^ '-1:

! •
•

Jl -•

O -*
0 0
0 O
o o

J» —
IT >•

>-. ij)
O rv
n fi
n o
'

* 2
•J -•

~ —1— OrO <J
«r •* !«« o jr uj
* ^

Lfl •<

3 3
53 3
3 3

T: -o -,n t

1X1

5 -i- -
o olo a
O 3|O "D

•n r»
"» 3
-) O
0 O

"

~ y>

0 01
3 3
O 3
r» o

X Ujli- 3
UJ X

I -
•— -f\

1*1 7

3 3
3 3

« u.
^.-

it* 4

fD O
<— i ~>O ^J

*» :r

O —o o
O 0

'"

f>4 -^

X i
2 <
o r
U v-

^ O

0 0
A I— .^J u*

0
o
1/1
«•>

-*

^

•M
•̂ l

^
•̂
"̂

f

*
*o
o
_l
ro

y»
•.a
LI

jj
3-
UJ

Ûl
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Ĵ
f

*

a.
•4.
*

II

—UJ

J

— --J

L3 13
O O

^

*̂
(T

1
— ' N— -
^ *
•N J
X *

* —
^ —QC A

M I/1

>* X
OJ <
X -

— 1
* —

X J
X ^
OJ -
•3 3

O4 <*

X ^,
X X

^ =
* f
~ X

— *X QC

"^l +
X — •

— !•1 X
-- ^_

* *

•i <
• *
• *

U II
04 n
jj u.

-* 3-

a a
a a

x

X

^1̂

*
04

*fH
^
^
•X
•̂
-*
_3
2

m

a:
a;
«̂.
K

^^

•.4
a.̂
*
•

OJ

A
uJf^
04
»

o -
-j — «
* ^<

• i
o x
ZL Zi
4 2

• •**)
3 X

^ *
kD ""

—_^

J". i

a o
a o

„ ̂

I
i.
o3
*
~

m̂
x
"
1

*«

•
IN
I
X

4

—
3

0̂4
X
0

X
ir
•f
M

x
04
X
o
-»
*
-M

X
X

*
— • 01
a. -H
a a
0| -

^4 UJ

.•̂  i.

O C
0 0

«*1
f
n
+
PS

04
U,

—

Ul

0
•

f*
x
•

—M
_•
Ul
1

â.
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ô

o o
9 O

O

"̂
Q
_,
«.
**>
O.

•̂
fM
X

-

X

•z

a;
h-

3

£̂ O
O Z

o o
o o

A

-}
-J

•
•̂

z:

Z *i

— "<
Z ^J
3 *
• X

•— *—
T C
-> in
^ •
r _j
- x

z —

X Z

U. C3
U. X

•3
z -*
o o
s: —
^ \j
o a

o o
9 0

_j

»̂—

Û
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â ci
a o
•o o

»• c

— a

i

o

i

Cl O

~o 0
4) O

<"•» O

o

-
•
^

6
3

l2
3

4
'

•c
oa

ou
oo

C
O

J
0

3

r
Q

-
9

4
f 9

H

Jl O

&* a
* •

0 0

_ o

o c

0 I

O J*
CO O

o c

o

CJ C
0 0

~3 1

4> "*•>

!

-

4

Z

— i. •<
UJ .

2
15

a
o —

o •
o —

a
a

a

z 3-

- «

O

UJ «

ac. c

J-

a_

aJ

4

-

a -
0 C

3
5

7
8

2
2

2
^

l9
iS

D
l7

<

i i

in 3-
o c

CM 0

3- if

CM -0
in co

1 1
CO -O

Q 3*
— O-

a -o

I

I i

-• in
in >c
-0 -

O d
1 1
J1 -0
•O >

CJ f>
(*j i:

I i

J- 3"

o a
i i

-1 -0
CM fM

O Q

!> 9*

0 J5
tS fx
in -o
0- T

c a

-O 3-

3- in
0 0

— 041 n

CO 9-

n co
fM fM

1

1 1

.0 O
3- a
m o»
CN <n

« —

I

1 1

in fx

3- —
CM —

1

O 1
in m
C 0
CM 01

3- 3-
0 0
1 1
0 0-
oo-

r> o
-• fM
fM fN

O O

3" ."N
rx t
-• in
in (x
3" -n
3" (

0 0

1
8

2
5

9
9

2
'

2
8

&
<

(7
7

B
<

1 i

3- -O
0 0

J> a
M 0

o -.

i

M CN
1 1

0 —

<•» in

m —

-O rx

3- 3"

1 1

-O r»l

"• O

M
*
5

7
S

(J
-O

f
2

0
0

5
7

3
5

*
0

^

1 i

3- 3"

O 0
1 1
-0 0
in o

•1 n

0 0

fx 0

U ZJ
'*! fx

T- T

CN
O

CNI

1

0

o
3-

en

X

1

d

o
0
o
0
o

o
a
o

o
o
0

OOQOOOO

o
0

o
o
o
o

o

1

•

cc

s:

<

(£

1

t—

a

a.

Ui

o

u

1

— fN

O O

Z

a

+ it

. 5

CD CD

<-,»

O 0

o

*

• n

..

m -

O C

in <c

^

=o a

u

— 01

M ri

O O

x m

o o

0 0

0 0

4

o —

0 0

81

CN fl

O O

3- m

o o

o

o

o
o

a o
0 0

. o

i

a o
o o

£

i

o in
O fM

?

I

n Nl COJNIHd

u



i

i

1

0
£;

n a

u

0
o

r*.

H —

a
|M

C3

0
/^
0

II

o
o

n —
a)

n

j< o
o

H

o o
:> n

° ̂

X J>
*• -o

-0 -0

— .

O -0
O 0-
O J\
o &•

o -a
c -*
> a*

o u
0 0

o o
0 0
o o

I- r̂
Jl 0

air,

— • a*
O L/>

O» fV

in a
— • r*^
CO 4)

0 0
O CJ

a
ji
o

^
—
o

f
J1
^
^

a>
T •

CJ O
0 0

O Cl
0 O

a o
0 0

0 0
0 0

O Cl
LJ Cl

o u
a u

o a
o o

O Cl
LJ «3

o a
0 O

0 u
o a
0 0

4

0 U
O 0

82

I.J



I J

ZJ
o

1/1

c
Q

a
in

•* c

o

•/i c

CJ
a

>-

u
_l 0
UJ O
> o
«: CJ

0

^»

t.j
o

>- CJ

0 C
0 C

o a
a c

a c
o a
o o

0 Cl

(J C
a o
Cl O

o o
o a
0 C

0 O

tj C
u o
0 CJ
O Ui
-^ 3"

o o
0 0

o o
0 O

o o
0 O

O 0

rj cj

0 13
o o
CJ 0

u o
o o

0 O

U Cl
U) U
O CJ

0
o
o
0

a

a

a
o
0
o

o
o

0

Ljt
o
CJ

Ul
H-
Ul

Q

ISI

-„

X
•Jf.

^

CM

-

t—

0

a
CO

^

o
0

o
o
0
o
-o
*

o

1

CD

<*>

-o
+ -0
0 •

a

•o

***
•0

1

o
i

u

0

o
^M CJ
£ O

O

O
0 0
z o

~°

o
o

o
o
•0

m

O
o

* r

Ul f-
CO -O
CD •
(M

O

O
O

O
O

Q
.3

0
7

2
7

?

o n
o -o
0 -0
a •
o

a
0 *
o ̂
O -0
o ̂ n

CM 1

z
ID f*

O >**

O

0

6
7

0
U

+
C

£
• 

1C
D

C
O

CJ

o
o

o o

o •
o

a
0
a

o o

a

a

at

o
o

o o

in a-
co r-.

CM

O

o r-
o u
o <*»
a •
0

o

oo
oo

o
•6

6
3

3
S

c
0 +
Cl Jl

o <*>

CM 1

u

0?l

o —
o

vJ

kj O
+ u
0 O
CJ O

o
CJ
u

a o

a •
o

o
o
0

a

c

r

c
0

o o

\fl -•
CO (O
CD •

a

QOOOQ

a

I?

c
0 *
O rs

o -o
O 0-

CM 1

CM
O

O O

O CM

O

U

6
7

0
0

«
0

i
• 

ia
oo

c«

CJ

0
o

0 O

o •
o

o

o
o

a

c
c
•0

ir

c
a

o —

in CD
CO 00

CM

o

O
O

O
O

Q
.3

0
7

2
7

c
O

O
O

O
O

c
0 *o a
o n
o :r

*M 1

CJ

a>
0-

O 0

O CM

0

o

6
7

C
O

*C
C

a
o
o

0 O

o •
u

o
0
o

3 3

C

c
CD

CM!

c
a

O 3-

in in
CO O
CO •
CM

0

o
o

o
o

o

c

O
O

O
O

O
.6

6
3

3
9

c
o +
0 0-

0 3-

CM 1

CM
a
co

o ̂ o
o <o

0

CJ

6
7

C
O

+
P

C
• 

1 
0 

0 
C

 D
 <

o
o

o o
o -•
o •
CJ

CJ

o
3

3 3

3

0

in
CO
X
CM

0
o
o
o
0

O
O

O
O

O

a
o
o
0
n
CM

o

a
o

a

o
a
•o

CJ

CJ
o
o

0
CJ
3

a

VI

a

ISI

X

.,

^

„

n

-

i;

-

a
a
CO

IN

C
a
3
c

in

a

CN

a
CO

i

c

n
•o

+ •a
0 •

c
-o

-o

1

CJ
1
o-
41
a

o n

CJ

a
CJ

CM O
Z 0

O

o
0 CJ
2. O

—•

O

a
z. o

•

483

o
o
•o

m

o
0

O -0

CD <a
CD •
CM

o

O
O

O
O

O
.3

0
7

2
7

o

o n
o ~o
0 -0
o •
o

o
o *
O CM

O -O
o <n

CM 1

O

n

o --s.

o r-

o

o
CJ 0
* CJ
o o
CJ O

a
a
o

o o
o —
o •
o

•0

o
0

3 3

3 •
J

O

o
•0

in

o
o

o —

in o
co f-
co •
CM

o

CM
o r-
o o
o n
o *
o

o

o n
0 -0
o -o
0 •
o

o
0 ifl

on
O n

CM 1

CM
0

•a
CJ -0

0 —

0

o
Cj U
* a
u a
o o

o
o
0

o o
o —
o •
a

0

0
o

3 •

O

O

3-

o
o

3 I-

in r-
00 ^
CO •
CM

CM
O r»
O O
o n
0 >
o

o

O
O

O
Q

O
.6

6
3

3
9

o *
0 is.

0 -0
Cl 0-

CM 1

0

O 3

O CM

CJ

CJi-O
O

O
O
 

I-
3

0
*0

3
*9

a

o
CJ 3

CJ -•

a

o
3
o

J 3

3 •

0

3
•O

J1

O
o

o n

m 3-
CO CO
00 •
CM

3

CM
O ^*
O 0
O CO
o •

a

O
O

O
O

O
•6

6
3

3
9

LJ
0 *
0 0

CT 3"

IM 4

0

CO
u-

0 »-

O CM

O

CJ

O Ci
» o
CJ O
0 O

a

CJ
CJ LJ

3 —
CJ •
CJ

0

o
0

.J

0

0
00

CM

O
0

0 0-

m o
CO 0-
00 •
CM

3

CM
3 I--
O O
on
o •
o

o

O
O

O
oO

•6
6

3
3

-J

0 »
00

O 3"
O ^

CM 1

:M
u

-.3
•0

u -a

o

o

O u
* CJ
O LJ
U O

CJ

o
• o

LJ 0

LJ —
O •
a

o
o
Cl

a •

o

m
co •
CC
CM

O
O
o
o
o

o
0
o
a
o

o
a
a
o
n
CM

0

3

3

O
O

•0

LI

O
a
0

a

'i

c

1-
1/1

o

IM

E

>

~"

i
X

„

J.

2-

2

O

O
<a
(M

a
o

o
o

in

o

c

I

o

•c
* -o
o •
z

u

0

•o
CM CO

1

1
O-
•o
o

O n

O

U
0

M O
z a

a

o
o a

a

^ a

LJ

•

O

O
•o

m

o
o

00

1/1 O
CO *O
CO •
CM

O

orx
0 O
O<0
o •
o

a

010
0-0
3 -a
o •
o

CJ
o *
OIM

CJ -0
o in

CM 1

o

<o

Cj f-

o

o a
* o
o a
O 0

•o •

o

o
o o
CJ —
cj «
o

0

a
a

j j

c •

0

o
•0

in

o
o

o r-

m -o
00 -O
03 •
CM

0

0 0
O "0
0 •
o

o

o <o
o -a
3 -0
o •
o

a
0 +
O Jl

o n

iM 1

C4
o
•o

O '0

o -•

0

0

•» o
0 O
O CJ

•o •

o
3

CJ O

o —
o •
o

o
LJ
0

3 3
3 J

'd •

O

CJ

T

a
0

a -a

in n
ao r^
CO •
CM

o

o o
o <o
o •
o

o

o <o
O -0
O -0
o •
a

M
CJ *
Or-

O -0
O 0-

CM 1

CM

ft

0 LJ

O CM

O

u
CJ ~>
* LJ
O 0
O LJ

o •

u
o
o

D O

O —o •
o

•J
Cj
o

3 3
:j :.j

o •

o

u
•0

in

a

O 3"

in o-
00 r-

• a> •
CM

. o

OIN
0 O
O<0
o •
o

Cj

O -0
O -0
0 •
CJ

c;
o »
o u
on
o 3-

CM 1

CM
0

a

ov
0 CM

O

O

o o
o c
o o
•o •

o

3
O

r. o

CJ -•
o •
o

3

O
3

3 3
-J O

C •
o

o

3
3

CM

0
O

o n

in <o
CO '-O
CO •
CM

3

O !*•
O O

O »
0

o

0 co
O *0
0 -0
o •
3

CJ
0 +
o o
O T
Of-

CM 1

:M
0

CO
•0

0 0

o n

o

LJ LJ
* a
CJ 0
CJ U

o •

0

o

a a

O •
o

o
o
0

^j rj

a



I C

is

a
i
c
CO

a
i

•o

oj in

c
c

a
c
0

tn
•

rs
a

C
-

*
0

3
 

.3
0

7
2

7

n

o
» -0
o •
Z

o
c

-o
JJ

-o

o •
1

a

cr-
«
a
•O

0 .n

CJ

2 O

0

o
•o o
£ O

CJ

a

2 CJ

.^

o
0

•2
8

8
5

3
*
0

.5
7

0
7

1

0.

O
O

O
O

O
.3

0
7

2
7

Cl

O
O

U
O

C
•6

6
3

 J
V

c.

0 OJ
* CM
O -O
vj in

01 J

a

r1

Ci fx
0 01
O Ix

C,

0

a c.
+ -*j

0 c

rx

a

o
0

o o
a o
0 —a •
a

CJ

a
••3 :.J
~) n
o —

0

-•

a
i
o
-o

•Jl

o
a

2
8

8
5

3
*
0

.
.6

3
IH

3

rM
O

OJ
o r^
o o
cj m
o •
o

o

O
D

O
o

O
tb

6
3

3
V

CM
a

Oin
+ .0

O **1

.•M 1

."M
CJ

J-
0 .0
O3-
0 —

CJ

o

* o
a o
CJ u

0

o
o

c o
0 O

o •
LJ

o

a
0

•n '-J
a r>

a

--

c
i
c

3

C
C

O 31

+ —

in o>

CM

o
c

o
O IX
0 C
o n
0 '
o

c

n
a n
a MI
a •«
0 •
o

c

0 rx
+ rs
O -0
O 0-

Oi 1

OJ
c

a ci
o —
O CM

a

u

* o
u u
o c

rx

o

c
o a
o o
o —
o *
o

a

o a
^ a

a

-•»

o
i
c
•o

in

0
o

o-o
+ CC

m m
co rx

CM

0

O
O

O
O

O
.3

0
7

2
7

n
CJ

O-G
o -o
0 >
o

OJ

0 O

o f>
O 3-

OJ 1

.N
0

CO
o-

o-u
o rM

0

•->
rj o
+ a
0 -O
a o

o

a
o

a o
CJ .3
O —
0 >
O

O

o
o

0 3
3 73
a —

•j

*

u
I
o
CO

rM

O
a

O «x
* m

CO CO
CO •
fg

01

CM
O rx
0 o
o ri
o •
o

o

0 -0
a -o
0 •
o

01
CJ

0 0
* »
0 3-
O rx

OJ 1

rM
0

CO

0 31
O -t
o n

a

J
c: o
+ a
0 O
o a

o

D
O

U
O

O
• 

1
G

O
G

O
<

o

o
0

.O ."3

cj —

a

fx

01
0
+

in
co
CO
cv

o
o
a
o
0

a

0
o
a

a
o
+
o
o
n

CM

O
O

O
O

O

o
u

a
o

•a
rx

CJ
a

<3
a

r}

-3

a

v

£

j:

-o

•i

-

*

a

o
CO

01

a
CI

a
a

CO
3-

CM
a

E
-

> 
.3

0
7

2
7

u

-O
+ -4)
O »

2 3 
6

 3
 5

 6
 +

 r.

o *
i

fN.

Q
1

-0

•0
o i")

N
i:

• 
IC

C
G

O
 +

 L
-

o

u
O :j
2. O

O

O
Z 0

*J
n

-

0

c
-0

in

a
a

O 3-

in **i
co in
CO •

OJ

a

O
O

O
O

Q
.3

0
7

2
7

o

n
a->
o-o
o -o
0 •
Q

O *
OOI

CJ -0
u in

CM 1

o

Orx
O 01
Orx

0

.J
o +
o o
+ a
o o
o o

•c «

0

73
O

o o
o o
o —
o »

o

o
U

•3 n

•a

">

c

c

It

c
c

O 0-
+ f>

in o*
CO J
0 •

c

0

o ix
o c
O fl
a •
o

c

aopoo

c
o +
cj in

a n
O 1*1

rM 1

CM
C

O .-J
a 3-
o -«

a

7
6

7
C

O
*D

C
• 

lC
G

O
Q

*g
l

0

o
CJ

o o
0 0
o —
C3 •
O

a

a
0

"3 rj
a —

5

j-

4f

a

a
rx

3-

a
o

o n
+ 3-

<n in
CO -0
CO •
rM

01
O

O
O

C
O

o
.3

0
7

2
7

a

O
O

O
O

O
.6

6
3

3
9

a
o +
orx

O -0
Off-

CM 1

CJ

rx
a o
o —
O OJ

0

7
6

7
0

0
*1

1
0

• 
1

0
C

C
C

*t
!l

o

O
O

C
O

O
• 

lO
O

O
O

"

a

a
a

c> o

a —

a

n

4

o

o
•0

m

a
a

2
8

8
5

3
+

0
2

.7
0

8
5

7
'

CM
a

O
O

O
O

Q
•3

0
7

2
7

a

O **J
o -a
a -o
o «
o

u
o +
o o

O >*!
O 3"

01 1

O

CO
J-

O »
O -0
O OJ

o

7
6

7
0

0
*
0

0
• 

1
0

0
0

0
*0

1

0

O
O

C
JO

O
• 

la
oc

o-
1

o

o
o

,7> ri
"3 O

3

o
i
o
CO

IS

0
o

o —
+ fx

o m
in -o
CO rx
CO •
CM

OJ
o

O
O

O
O

O
.3

0
7

2
7

o

*

O
O

O
O

O
.6

6
3

3
9

a
0 *
oo-

a 3-
o rx
1*1 —

01 1

a

a

O 3
o -•
o n

0

7
6

7
C

O
+

O
C

•1
0

0
0

0
+

0
1

o

o
o

o a
o o

0 •
o

o

o

Ct O
a —

a

2
8

8
5

3
+

0
2

a
o
0
o
o

o
o
o
o
a

o
o

o
o

01• 
0

0
0

0
0

Cj
o
+
0

•G

• 
O

O
O

O
O

|

H
in
X.
a

£

X.
,-r

rx

LJ

C
1
C

rs

C
C

c
c

UI

c

c
(*!

Ui

c

2
 

N
O

*
3

6
3

5
6

+
n

?
 

.6
6

3
3

V

i

rx
C
1
r>
0

•0
o n

a
+
c
u

CM a
^ c

o

a

.-j

c

a
2 0

o
i
o
-o

in

o
o

o rx
+ in

in o
co in
CO •
rM

CM
o

CM
arx
o o
O"l
o •
o

CJ

o-o
o -a

o

0 *
o ot

o -o
o in
n .•*)

rM .1

o

O
O

O
O

U
. 

7
 2

 /
 1

 3
 •

"

a
13 »
O O
+ a
o o
o o

-a •

o

a
a

o a
u a

0 •
o

a

a
a

.-j o

0 —

a

o

o
-0

m

o
0

O 3-

in in
oo in
CO •
CM

rM

CM
Orx
O O

O «
O

O

0 -0
o -o
0 •

°

rM

O «
out

0 r-l
o n

Ol 1

o

CJ :•>

0 —O •
a

1
0

+
0

0
0

0
1

0
0

*O
G

/

-0 «

ai-O
O

O
O

T •
•uonoo

o

o
o

T .1
O —

a

o
i
0
rx

3-

O
O

O -•

in —
CO -0
co •
CM

OJ

O

O
O

C
O

Q
•3

0
7

2
7

0

o n
o-o
0 -O
o •
o

c
o *
Orx

O -0
o o-
m CM

.••i i

o

O
O

O
O

O
.2

1
C

^
J

'

Cj

o o
* C3
O U
o a

-0 .

o

a
0

0 0
0 0
a -~
o •
o

a

a

•n -3

a

a

o
•o

m

o
o

0 0

in -o
CO -o
CO •
rM

OJ

a

O rx
0 0
Or*!
O •
O

u

o n
o c
O -0
o •
a

01

o
a +
o a

o 3-
•*» CM

I'M 1

O1
-8

4
4

9
Z

'
o

p
p

n
p

o
a t
oo
* CJ
0 0
o o

-o •

o

o
a o
0 0
o -.
o •
o

o

•3
O

CI T

O —

•3

0
1
a

CD

OJ

O
O

O -0

in -*
eg rx

CM

CM
0

O
O

O
O

o
.3

0
7

2
7

a

O
O

O
O

O
.6

6
3

3
9

<M

u
Q +
Off-

O 3-
O rx

• SI 1

O

Oi
O

O JJ
o —
o n
a •
0

'3
0

*
0

0
 

•
lo

o
o

n
+

d

-c •

o
o
o

0 0
o o
a —
o •
CJ

o

.0
o

CJ T

O —

0

o

in
CO
a
CM

O
O
o
o
o

o
o
o
o
o

a
o

o
o

rM

O
O

O
O

O
 

<

o
o

*o
o

•0

0
0

0
3

0

-j
o
o

u

H
in

c

N

Z

UJ

ct

a

UJ
•z

t-

2 
N

y*
 

t-
3

4
3

5
6

*
0

2
 

.6
6

3
3

9
+

0
3
 

.3
0

7
2

7
+

0
2
 

.1
2

0
0

0
*
0

0
 

.2
9

8
0
-
0

7

o •

rx
O
1

0

-o

LJ

b
,-J O
z o

o
a o
;r o

V5

CJ

a
^ 0

'3

3
0

0
*0

0
 

.O
O

O
Q

Q
 

.O
O

O
O

Q
 

«
2

8
8

5
3

*
0

2
3

5
6

2
2

*
0

2
 

«
6

6
3

3
9

*
0

3
 

.3
0

7
2

7
*
0

2
 

.H
7

0
0

0
*O

D
 

.5
9

6
0

-0
7

/O
C

*C
C
 

.0
0

0
0

0
 

.2
3

1
C

O
O

O
*0

1 
.7

2
7

1
3

+
0

1
1 

'O
G

G
C

O
 

'7
6

)0
0

+
0

l 
• 

1
0

0
0

0
*0

1
 

•

a rj
a —
o •
a

3
0

0
*C

-0
 

.O
C

D
G

D
 

.0
0

0
0

0
 

'2
6

8
5

3
*
0

2
3

3
3

B
5

+
Q

2 
«

6
6

3
3

9
+

C
J 

.3
0

7
2

7
*
0

2
 

.5
2

0
0

0
*
0

0
 

.5
9

6
Q

-0
7

04 1
•

O r-l
O 3-
O —
O •
O
•

O
o *
Cj rj
* a
o o
o o

; 
.0

00
00

 
>

7
6

J
0

0
*
u

l 
• 

1
 0

3
J

G
*0

 1
 

•

O ."3

CJ •
a

VS'M N! mj*IINd



LJ

a
i
a

3-

a
0

0 0
•* c

co in
CO •

0

. 
0

 C
. 0

 0
 0

.
 J

U
7

2
7

V

on

CJ -0
0 *

:i

r> r-.

a -o
o o-
.-1 !N

(•»• »"

a

f. /. n i z •
ccco

c-
a

o o
+ a
O O
0 a

O -

--•

o

oc
co

c
• 

lU
O

O
U

-i

rj

o

o n

•3

0
1
O
•0

m

o
o

0 0
•f 0
n o
in CM
CO -O
» •

a

CM
0 rs
0 0
o n
o •
o

a

o n

a -j
o •
0

•0
O 0

o n
O 3"
(*) ?M
r-, •
••M 1

O

9
«

.-.?
Z

*
O

O
O

O
O

C3

• -i 0
+ rt
o o
o u

-o •

o

o
o

o c
a £<

o •
o

o

o

C3 —

0

'a
i
a
CO

rM

a
0

O 0

* O

J\ rs
CO -0
CO •

o

O Is
o c

o •
13

a

o n

a -a
a •
0

0

a o-

CJ 4-
O rs
n —

rj 1*

• 
G

O
O

O
C

j
.3

1
b

6
8

o

+ 13
o a
0 O

-o *

o

Cl
n o
a rj
rj -.
ra .

0

C3
Cl

O —

3

o
•f

l/l
CO
CO

o
a
o
0
o

o

o
0

o

0
a

IM

O
O

C
O

O

1 1

o
a

•o

0
o
o
o
a

C3

H-
t/1

C

•-

>

0

2:

*-

UJ

-

,_

a
i
o
CO

IM

C
CJ

o
o
o

a

a

i

a

n

+ -0
0 •
Z

c.
-0

n
-o

c •
1

c
1

o
•J

0

o
(M 0
z a

•

o

o
0 O
:z o

rj

•3

o
2 O

3

CJ
1
0
•o

tn

0
a

o n

CO T
CO •
rM

a

rg
o rs
0 0
a n
a •
o

o

a a
a •
o

Cl

o CM

0 -0
o in

.N 1

a

>o
uo

co
.7

2
7

1
3

o

O Cl
+ o
0 O
0 0

o

o
a

0 0
o a

o •
a

a

o

T3 3
O -.

C3

O
1
o
•0

in

0
o

0 -0

l/l CO
co =r
aj •
CM

O

,0
0

0
0

0
.3

0
7

2
7

o

a -a
o •
o

a

o in

o n
0 c*l

.•M 1

CM
O

'4
t
h

l
%

O
O

O
O

O

o

O CJ
* o
a o
O Cl

o

n

0 0
0 O
o —

a

•3

•3

r3

C
r
a

3-

a
a

O 0-

in CM
co in
a> •
CM

a

,0
0

0
0

0
.3

0
7

2
7

°

a n

o -o
0 •

c

O rs

0 -0
O O-

rM i

CM
a

CJ O
o —
O CM

0

O

rj o
» o
0 0
O Cl

o

0
a

o o
(3 O
o —
a •
rj

o

0
o

O 73

O —

0

c
1
CJ
-0

in

a
o

o —

co in
3, .

a

o
0 rs
0 0
o n
a •
o

a

o n

a -o
o •
o

c

0 0

o n
O 3"

M 1

O

0-

O -0
O IM
0 •
o

rj

/O
C

 +
 O

C
IC

O
O

O
''

a

o
o

0 0
r> o
o —
o •
a

o

o
Cl

0 f3
CJ —

3

O
3>

CM

O
0

03-

in CM
CO -0
CO •

o

<M
ors
O O
on
o •
0

o

on

o-o
o •
o

0

oo

O3-
Ors

M 1

rM
O

CC
•0

O-O
o —
on
o •
o

o

o o
* a
ao
oo

0

n
o

oa
oo

a •
a

o

•3
O

0 —

3

O

m
CO
CO
CM

o
o
o
o
o

o

o

o

0

o
o

IM

O
O

O
O

O

o
4.
o
o

o
a
Cl
o
a

0
o

0

(S
T

A
G

c

N

u,

>

X
rr

-

uJ

~

,-

C
1
C
to

f\

c
a

a
c
a
-a

o
•3

0
7

2
7

a

n

• -o

c

>0

r*.
C

t>
-O

4
on

0

a
a

rM O
z o

a
Cl

o a
20

O

*

O

o
z. o

o
1
a
-o

in

o
o

0 -0
* CO
n CM
in o
CO V
co •
f*

O

ors
0 0
o n
o •
o

0

n
a n

o -o
o •
o

a

OCM

0-0
o in

-x I

o

O
Q

O
O

O
.7

2
7

1
3

o

0 0
+ o
o o
o a

o

0
o

0 0
0 0
o —
o *
o

o

o
Cl

o n
o —

o

o
1
o
•o

m

o
o

o —
+ rs
n *n
in 3-
CO 3-
co •
CM

a

ors
a o
on
o •
o

o

n
o n

o -a
o •
o

o

O in

o n
o n

CM 1

CM
0

•o
o-

o n
a »•
o —
o •
o

o

0 Cl
» o
a o
a o

o

o
o

o o
o o
o —
o •
o

o

o
o

13 0
0 — >

0

48

a

o

3-

0
O

O rs
+ in
n co
in CD
CO 3-
CO •
CM

o

ors
o o
a n
o •
o

o

n
o n

o -o
o •
0

0

Ors

O 0a o-

••M 1

n
o

n
rs

0 0
o —
O CM
O •
O

c?

O 0
» 0
o a
o a

a

o
o

o a
o o
a —
o >
a

o

0
0

O CJ
o —

5

o
1
0

l/l

a
o

o n

n —
in n
co in
CO •

0

o r-
o 0
o <*>
o •
o

0

n
o n

0 -0
o •
o

a

o a
O c*l
O 3"

IM 1

O

CO

O-O
O IM
O -
0

o

C3 a
+ O
o a
o a

ts

O

a
o

o o
o n
o —
a •
o

0

o
o

O -3

0 —

a

o
i
o
CO

IM

O
a

o o»
+ CM
n 3-
in rs
<o m
CO •
CM

O

CM
O rs
o o
o n
o •
o

0

n
on

o •
o

0

00-

a 3-
Ors

•M 1

IM
O

CO

a u
a —
o n
o •
o

o

o a
* o
o o
o o

o

o
o

00
a o
o —
a •
a

o

o
0

o o
0 0
o —>

o

0

n
in
CO
CO
CM

O
O

O
O

O

o

a
o
o

o

o
o
n

CM

O
O

O
O

O

O

a
o

--O
•-.

o
o
o
o
o

0
o

o

4
h-
(ft

a

%.

£

.>

ZJ

0
I

I— -

-
_

c
1
c
at

C
c

a
c
a

o

rs
rs,
a
o

G

+ -O
O •
z

c

-o

-o

1

r*
a

0
.3

6
0

6
9

0

o
a

CM O
Z O

•

a

o
0 O
z o

a

o

o
-; r>

0

o
i
o

in

o
o

oo-

n o
in -o
co n

CM

O

CM
ors
O O
on
0 •
o

0

on

o -a
o •
0

a CM

o -o
o in

CM 1

o

n

OCM
ors
o •
0

o
O-C3

» O
o a
o o

-o •

o

o
a

o a
o o
a —>
o •
a

o

a
0

0 —

3

o
• -0

m

o
o

o r-

n co
in o
CO 3-
CO »

0

CM
o rs
o o
on
o •
o

o

o n

o -o
0 •
o

0

cj n
ci n

CM 1

O

O n
o 3-
o -•
0 •
o

0

0 0
+ a
o o
o o

-o •

o

o
0

O 0
0 Cl

0 —o •
o

o

o
o

O -3
o —

o

a
1

3-

0
o

0 -0

in x
CO 3-
CO •
CM

o

CM
ors
0 0
on
o •
o

o

o n

o -c
o •
o

c

ars

Cl -o
oo-

!M 1

.•M
O

O
O

O
O

'J
.2

1
 J

7
3

••i

n o
» o
0 O
0 0

•o •

0

o
o

o o
a o
o -.
o •
o

0

o
o

O 1.1

3

O
1
a

m

a
o

O 3-

CO X
CO >
CM

0

(M
O rs
o o
o n
o •
o

0

o n

a -a
a •
o

n

o o

o n
o 3-

CM 1

.•M
O

H
6

*
9

Z
*

O
O

O
O

O

CJ

o c»
» o
0 0
O Cl

-o •

o

o
o

o o
O rj
o —
o »
o

0

0
(3

2-

c
1
o

CO

CM

0
o

o n

in CM
3} in
CO •
CM

O

CM
ors
0 0
on
o •
0

o

o n

o -o
o •
0

oo-

o r
ors

.--J. i

.M
o

-c
O -0
a —
o n
o •
0

.3

ci r>
» O
0 0
0 0

•a *

o

D
o

0 CJ
n d

o •
Cl

C3

C3
Cl

rj -3
C3 —

^

o

.*!

CO
eg

o
o
o
o
o

o

0
o

0

o

••M

O
O

O
O

O

o
#
o
o

•o

o
0
a
o

C71

0

I/
r

O Nl Q3J_N'ad



0

a

Oi

0

o
CD
O
0
n

(M
o

t-
* 

.3
0

7
2

7

a

o

» -o
0 •

-0

-o

C!
1

•O

o

n
o

r^ o
-ii (j

o

o
a a
z o

o

o
£ O

.3

-

O
1
o

in

o
0

0 —

n in

<O n

OJ

0

•o
on

Q
o

• 
3

0
7

.2
7

o

o f»
o o
CD 0
0 •
3

CJ +
O oj

0 -0
O J1

N 1

O

o

O f*»
O oj

a

/C
U

+
D

3
ic

c
o

o
+

0

o

a
o

o a

0 •
o

73

O
0

!D -.5
U _T

a •

•*>

a
i
o

in

o
0

On

ji rv
cs n

OJ

o

OJ
or*
O 0
on
o •
o

o

un
O-O
O 0
O •
o

o
0 +
oui

o~>
on

!\) |

!••!

Q

-O
O-

r>r
a «

o

a

n r*
+ 0

rj O

o

DO

O •

0

0
o

i-JO

Cl O

j? '

T

a
1
a

3"

a
o

a 3-

.-I -.
in a
CO 3-

01

a

.o
on

uo
.3

0
7

2
7

o

a -a
CJ -o
a •
a

01
0

a +
O h*

a o
a c»-

01 1

rj
O

fi

0 LJ
o —
0 01

a

o
• 2 4
0 0
+ O
u a
a o

CJ

a
0

O 0

a .
o

o

LJ UJ
Cl O

o •

.n

c
i
o

in

o
a

a -o

n oi
in *•
CO 3-

M

OJ
a

/ Z
 i 0

 C
 •

O
O

O
O

O

o

o 'n
a -o
a -o
,3 •
a

01
a

a +
o o

a n
O 3-

01 1

EM

0

a o-
a -o
a oi

a

a
o +
O Cl
+ o
o a
o a

o

CJ
a cj

o •
o

o

a
CJ

CJ •_>
.J O

o •
3

O
1
Q

01

Q
a

o *N

<*1 CO

ui i*-
•a 3-

M

•M
O

O
Q

O
O

Q
.3

0
7

2
7

n
a

o n
a -o
a -o
o •
a

Oi
a

a +
O 0-

0 3-
O Ix
1-1 —

01 1

01
o

CO
-0

a a
o —
a o

0

7
C

O
+

O
T

1
0

0
0

0
+

C

o

a
o

0 0

a •
o

a
a
o

0 LJ
a a

a .
a

01
CJ

C
S

8
B

Z
-

o
a
o
o
o

o
o
a
o
a

o
o

a
0

01

oooop

7o
o+

no

o
o
a
o
u

a

o
a

M
 

i 
0

 H
 S

 T
 A

 G

a

0
r

a.

-i

a
1
a

CO

o

a
a

0
c
a

0
Q

t
-

•
3

0
7

2
1

a

2
 

N
O

*
3

6
3

5
6

+
0

2
 

-
6

6
3

3

i

a
i

•o
a
-0

a <-i

N
2

1
0

0
0

0
+

0

o

o
a o
Z 0

"
a

o
^ u

a
0

a
i
o
•a

in

o
0

a 3-
2

8
8

5
3

.3
0

2

01
o

Ol
a f*
o o
o n
o •
o

Q

on
o-o
O -0
o •
0

3
0

0
+

0
0

3
5

6
2

2
+

0
2

01 1

a

n

o r--
001

o •
a

7
0

0
+

0
0

IC
O

O
o

+
O

a

a
u

00
O 0
a —
0 •
a

0

a

oo
CJ 0

0 •
a

a
i
o
•o

in

o
0

o o-

n 3-
in -i
co n
CO •
01

01
O

01
O •»
O O
o n
o •
o

0

O
O

O
O

O
• 

6
6

3
3

3
0

0
+

0
0

3
3

3
8

S
+

Q
2

01 1

o

•c

o n
O T

0 —o •
0

7
C

O
+

O
G

IC
iC

O
O

 +
 O

0

a
o

a o
o o

0 •
a

o

o

a o
a a

o •
a

o
i
c
rv

3-

O
0

o n

n -o
in -o
co n
CO •
01

01
a

01
OPv
o o
o n
o •
a

u

O
O

O
O

O
.6

6
3

3

01
a

o +
Ofv
+ 01
a -o
oo-
n oi

01 1

01
o

n
r^

•0 0
o —
O 01
o •
0

o
o +
o o
+ o
o o
o o

0

a
u

0 O
O 0

o •
o

o

o
I_J

a a
c* a

o •
a

o

o
•o

m

o
o

O 1~

n co
in o-
•a n
CO •
o;

01
O

01
o r»
o o
o n
o •
o

o

a -o
CJ -o
a •
a

01
a

a +
o o
+ in
o n
O 3-
n oi

01 1

O

O
O

O
O

C
.2

6
9

9
8

7
0

0
+

0
0

1
0

0
0

0
+

0

o

o
0

0 0
o o

o •
o

CJ

0
o

O 0
o a

a •
a

a
i
0

CO

01

o
o

o -•

n a
m n
CO 3-

01

01
o

O
O

O
O

p
.3

0
7

2
7

a

O
O

O
O

O
•
6

6
3

3
3

0
0

+
0

0
1

7
H

9
9

+
n

2

01 1

.-•4

O

8
9

B
.1

C
'

0
0

0
0

0

7
0

0
+

0
0

IO
O

O
Q

+
C

o

o
LJ

O LJ
o a

o *
o

o
o
o

a a
a o

a •
a

4E

01
O

*-l
in
co
CO
01

a
o
o
o
o

a
o
o
o

2
3

3
C

Q
+

C
O

O
O

O
O

O

o
o

a
o

r-.

O
a

o
a

a

a

!6

9
V

1
S

H
O
 

I
 

W

0
x
x.

3-

1.

-1

C
1
c

o

+
0

2
 

.Z
tO

O
O

+
D

Q
 

•

01

c

1

G

3 •
Z

Ol 1-1

1

C
1

•0
o
•0

a n

0
+

P
Q

O
O

l
Z

N

o

a
o o
£ O

o

o
i- o

a

o
i
o
•a

in

o
0

o; +

n co
in -o
CO 01
00 •
01

a

O
O

O
O

Q
.3

0
7

2
7

o

o n
a *o
0 -0
o •
a

01
o

o +
O oi

O -0
o m
n n

01 1

0

O
O

O
O

O
.7

2
7

1
3

vc
o+

oc
-

IC
O

O
o

+
O

o

o
o

•CM a
o a
a —
Cl •
o

o

a
0

O 0
-1 CJ

a •
a

o
I
o
-o

in

o
a

01 +
a 3-

in o>
CO 01
CO •
Ol

01
o

O
O

O
O

Q
.3

0
7

2
7

n
o

o n
o -a
0 -0
0 •
o

01
o

o t
o in

0 !-l

o n
n n

01 1

o

•o

o «
o 3-
o —
13 •
0

Cl
o +
o o
+ o
a o
O 0

o

O
O

C
O

C
•
U

 0
0

0
"

a

o
o

a a
0 .3

o .
a

o
i
0

i-

o
0

01 +
a —

in oi

CO •
Ol

01
o

01
0 r-
O 0
o n
o •
o

n
a

o n
o -o
O -0
o •
o

01
o

o +
O r-«

O -0
o a-
n oi

N .1

a

O
O

P
O

C
.2

1
0

7
3

7
0

C
+

O
C

lO
O

C
p

+
0

a

a
0

0 0
a a
o —
o •
0

0

o
Cl

.3 0
0 0

c •
a

o
i
c
•o

in

o
a

01 +

in in
co n
CO •
01

01
0

01
o rv
o o
o <-i
o •
o

n
o

o n
a -o
o -o
0 •
a

01
O

0 +
o o

O 1*1
O 3-
1*1 CM

01 1

-N
O

C
U

O
O

S
.2

6
9

9
8

CJ
13 +
O O
+ a
O CJ

o

Q
. o
o o
a o
o —
o •
a

o

o
0

o o
Cl LJ

o •

a

a
CO

01

o
a

01 +
o -o

m o
CO 1*1
CO •
01

01
0

O
O

Q
O

o
.3

0
7

2
7

n
o

0
0

0
0

0
.6

6
3

3

(M
a

o +
O 0-

O 3"
o r*
n —

01 1

o

CO
•0

U 30

0 —o n
0 •
0

CJ
o +
o u
+ o
0 CJ
0 U

o

CJ
0

O CJ
a a
a —
o •
o

a

a
a

a a

a •
o

01
O

n
m
CO
CO
01

a
a
o
o
o

a
o
0
a
o

o
o

o
o

n

o
o
o
o
a

o
Q
-f
O
O

O
O

O
O

O

o

a

H

I
c

£

»

O

,>-

a.

^

c
1
c

N

a
a

a
a
o
Ol

o

E
-

.3
0

7
2

7

a

+ -a
o •
z

o
r.

•o
in

-0

i

o

c
o
•0

0 c*l

u

CJ
C]

£ Cl

o
0

c, a
z o

a

a
Z. CJ

o
1
o

m

0
o

.2
8

8
5

3
+

0
2

+
0

2
 

«
2

3
b

O
O

"

01
o r--
O 0
on
o •
o

o

o n
0 4
a -o
o •
o

01
a

O 01
+ 01
a -o
o in

o

*.j ^
O 01
O r*

a

/C
C

 +
 J

C
IC

O
U

O
-i

•";

a

o
o

O Cl
a n
Cl -•
a •
o

o

o

a a

o •
a

a
i
a

in

0
0

•2
8

8
5

3
+

P
2

+
0

2
 

.2
6

0
0

0
"

•O
O

P
P

p
1 

.3
0

7
2

7

o

a -o
a -o
0 •
o

1M
O

3
0

C
+

O
C

3
3

3
U

5
<

01 1

j-
0 -1
a 3-
0 —

0

o

o o
+ CJ
a o
0 0

^

a

o
o

a o
a o

o •
a

o

a

n a
J 0

o •
3

r^

l

3-

O
' a

•
2

8
8

5
3

+
O

i
+

&
2 

.2
8

5
0

0
"

OJ

o rv
O O
o n
o •
o

o

o n
0 -0
O -0
0 •
o

0|

c

o r*.
+ OJ
O ^0
0 0"

r\i i

T-l

O

o a
o -.
0 01

a

o

II

CJ

a
o

Cl 0
a a

o •
0

a

a

a a
a a

a •
Cl

r
o

inj

a
a

•2
8

8
5

3
+

O
J

+
 0

2
 

.3
1

0
0

D
-1

.o
o

o
o

n
1 

.3
0

7
2

7

CJ

a n
a -o
0 -0
a •
Cl

•.M
O

0 O
+ in
CJ<-I
o 3-

O
C

C
- 

.2
3

2
6

V
9

8
+

0
2

a

"/
co

 +
 cc

1
0

0
0

0
-1

^

o

o
o

a o
a o

a •
a

o

o

• j a

a •



o f
o o
CD

I CO

o
a

CJ :
O rvl

o —
o T-I

F.

CJ —
a •

c
1
c
•n

0

c

C
c
a
OD

f>

O
r»
C

1

n

f>
f

* -o
o •
i

ts
r
>
-0

O
r^ m

1

f>
u

o*
•-c
CJ
-o

o m

u

r
O

•>* c,
^ Cl

•

a

o
0 U
z a

a

*

i a
i 0
^ o

o
a
•

a
i

•*

in

0
o

a ri
+ 3-
m —
if. 0

JO »
rsi

0
+

OJ
O f".
O O
on
o •
o

0

<*»
o n
0-0
O -0
o •
o

fN
a

o +
LXM

O ~0
o in
fi r^
r-i •
•N i

CJ

•n

o^
CJ oj
o rv
o •
0

o a
+ CJ
O I.J
^1 O

a •

u

o
o

cj a
o o
o —
o «
o

a

LD

CJ C3
D J

CD

1
C
•O

m

o
o

o *o
+ CO
l*» f̂
in M

05 *
rM

O
•f

O
O

O
O

o
.3

0
7

2
7

n
O n
a -o
a -o
o •
o

CM

0
a »
am

0 1*1
a n
n n
r*i •
CM 1

0»

U

-O
t>

O 1
a a-
a —
a •
0

c

0 a
» CJ
u a
u a

-o •

a

o
o

a a
a a
LM —
a •
a

a

a
o

CJ 0
CJ T;

o •
3

o
1
a
r*

a-

a
o

a o-
+ OI
n a-
in T

0 •
01

a
+

CM
a rv
a a
o n
a •
a

o

n
a n
o -o
0 -0
a •
a

CM
O

a +
a i-

0 0
a o-
n 01
n •
CM 1

CM
O

O
O

O
O

C
.2

1
0

7
3

1

CJ

0 o
» 0
0 0
o o

Cl •

a

a
0

a a
o a
LD —
a •
a

a

a
c;

•3 0
-3 CD

J

a

a
-o

in

a
a

a —
+ !•*
n in
in -o

to •
01

a
+

OI
ar-»
a a
a n
a •
a

o

n
a n
a -c
O -0
o •
a

CM
a

o »
a o

o n
a a-
n 01
n •
<M 1

tM
a

C
.O

Q
O

L
.2

6
'r

'r
8

<

o

CJ CJ
•» a
10 O
CJ O

•0 •

a

a
Cl

a a
a o
a —
a •
a

a

CJ
CJ

CD a

o •
cj

o
r
o
CD

OJ

Q
O

a a-
+ ~.
n rv
in 03

to •
01

Q
•f

a t«.
a o
a n
a .
a

o

n
a n
a -o
a «
a •
a

tM
CJ

a *
a o

o a-
a fs
n -.
n •
01 1

CM
O

0)
-O

CJ J>

on
a .
a

_ 0

CJ CJ
* 0
0 CD
a o

•a >

CJ

0
o

a o
a o
a *
a

a

Q
o

^J a
•CD CJ

CD

a
+
n
in

to
OI

a
a
a
a
a

a
a
a
a
a

a
o

a
a
n
n
•M

0
a
a
a
a

o
+
CJ
a

-o

o
CJ
o
r>
a

a
CJ

o
o

a

I/I

a

N

£

^

E
u;

i-

rv

CL

2

C

C
c

cs

c
a

a
c
o
u

CN
a

o.
o
N
C
1*1

1

C

* •<
0 .
z

o
c
«
•0

4
01 -•»!
O •

1

C

o
•o
a
-o

o n

o

c
a

CM 0
z a

•

o

0
o a
r c

a
•

a

a
— ' CJ

0
o

•

a
i
c
•o

in

a
a

a -o

n r^
in >o

CD •
01

a

O
O

O
O

o
.3

0
7

2
7

a
4

a r*i
o -o
a o
o •
a

o
c

a +
0 01

a -o
a in
n n
1*1 •

a
t*i

Urv
a CM
a r-
a •
u

CJ O
+ o
a u
o a

« •

a

o
a

a a
a a
o —
a •
a

a

a
CJ

0 O
CD C3

C> •
.•D

a
i
a
•o

in

a
a

a ~~

n in
m CD

CD •
CM

c

CM
aiv
a a
an
a •
a

a
4

a n
a -o
a -o
a •
a

N
a

a +
am

a n
c n
n n
n •

OI
a

•o
o*

a n
a a-
CJ -*
a •
a

o

o o
* '3CJ ij
a o

•o •

a

a
o

a a
ID a
o —
a •
a

a

a
a

0 CD
-3 CD

a

c

a
.̂

3-

O
a

ar^
+ in
n n
in a

CD '
01

OI
a

O
O

O
O

Q
.3

0
7

2
7

a
•»

a n
a -o
a -o
a •
a

o

a +
ai-»

a -o
a o-
n 01
n •

.•M
ai-e/iotz'

a o o n o

a

CJ O
+ o
a o
o a

-0 •

a

a
a

0 CJ
a o
o -•
a •
a

a

o
u

CD CJ
CJ -3

j •
CD

C
1
a
•o

in

a
a

a n
+ a-
n —
in CM

to •
01

OI
a

01
ai~
a a
o n
a •
a

a
+

Qt

a n
a -o
o ~a
o •
a

CM
a

a +
a o

a n
a a-
1*1 CM
n •

IM
a

O
O

O
O

O
.2

6
V

9
8

a
a o
•f a
CJ 0
a o

-c *

a

a
n

a o
o a
a —
o •
a

a

a
CD

CD •CJ
a co

a •
CD

4,

a
i
a
CO

CM

a
a

a o-
+ 01
n o-
in n

CD »
01

CM
a

O
O

O
O

o
•3

0
7

2
7

a
+

a n
a -o
a -a
a •
a

OI
a

a +
o t>>

o a-
O f»
n -•
n •

CM
O

O
O

O
C

C
.3

1
6

6
8

r>

0 0
+ a
c* o
a a

•o •

a

a
a

a a
n a
a —
o •
a

a

a
a

a n
CD :D

o •
o

37

a
+
n
in

CD
OI

a
a
a
a
a

a
a
a
a
a

a
0

LD
O
1*1
n

o
a
a
a
a

a
+
CJ
a

-o

a
a
a
a
o

a
a

CD

IS

*-in

o

•*

;>

r
•JL

"">-

0>

1.

2

—

0

O
00
o-
N

O
o

o
o
o
C*i

•

a

r^
a
n

a

(•
•o

t -0
o •
2.

CM
a

*•0

n
•o

01 n
o •
l

r*
a

t>
-o

•a
o n

o

a
a

OI LJ
•z a

•

a

a
o a
z a

0

•

a

o
;. a

a
CJ

•

a

a
•a

in

a
a

00-
• CM
n 3-
in n

to •
CM

a

O
O

O
O

o
.3

0
7

2
7

a

en
00
a «
a •
o

CM
a

a »
aoi

a -a
om
n n
n •

a

n

u r*
OCM
ai~
a •
o

a

o o
+ o
CJ LJ
o a

•e •

a

O
C

C
O

D
« 

1
0
0
0
0
-1

a

a
a

CD a
CD m

a *
j

o
t
a
-o
0
in

o
0

Or*

n to
in r

to •
M

o

ai-.
o o
an
0 •
o

a

on
a -o
o-o
a •
o

CM
a

a +
oai

on
on
n n
n •

OI
e

O
O

O
Q

O
.1

1
3

9
6

1

0

a o
» o
a LJ
a o

-o •

a

a
a

ao
o a

o •
o

a

a
o

a cj
,3 a

a •
I'D

o
1
a
^

a-

o
o

O -0

n CM
in -o

CD •
01

0

or-
o o
on
o •
o

o

o n
a -o
a -o
o *
o

CM
0

O +
or-

a -o
DO-
n 01
n •

M
c

O
O

O
O

O
.2

1
0

7
3

-

o

o.o
* 0
a LJ
LJ 0

-a »

a

o
o

e o
o a

e •
o

o
a
a

a a
a o

o •

o
1
a

• -o

in

o
o

O 3-

nr>
in r*

to •
01

o

O
O

O
O

o
.3

0
7

2
7

o

on
a-o
a -a
a •
a

CM
a

a +
o a

o n
a 3-
n 01
n •

CM
O

to
tr-

Oi>
o-o
O 01
o •
a

a

a a
* 0
a u
o o
0 •

o

a
o

o a
CD a

o •
o

o

LD
O

T CD
CJ :D

a •
a

o

i
CD

CM

O
O

a n
+ a-
n _•
in o

co •
01

a

CM
O f*
0 0
o n
o .
o

o

o n
CD -0
O -0
O •
O

CM
a

a +
0 0-

o a-
O i».
1*1 —
1*1 •

CM
a

to
-0

o -o
o —
o n
0 «
o

a

o a
+ u
a a
o o

•o *

a

a
a

o a
o a

o •
o

o

o
Cl

O CD
CD CD

O •
CD

O
+
n
m

to
CM

o
o
o
a
a

a
a
a
o
LJ

a
o

a
a
n
n

0
(j
o
a
a

o

o
Id

•a

CD
o

a
o

a
o

a
CD

O

U1

N

X

-

Ul

J>

o

_£

1-

0.

z

I-

c
1

31

o

o
c
c

c

ts

c

n
*"i

•» •<
0 •
z

ts
C
+
-o

-(
CM t-l
c. .

o
0-
•o
o
-o

o n

c
O

CM Q
Z LD

•

CJ

0
o a
z. a

•

u

o
«I O

3
^J

•

i

c

c
-o

"».

•53
-» 3
in as-i^ !

•N
O
+1

O M
o a
O "1
o .«
o

+

O r-
O -0
0 -0
o •
o

CN
c

0 *
O iN

O -O
O -ft
f*» r"l
n •
tM 1

CJ !-.

O rg
O r^
a •
o

a

o r;
+ o
o a
o a
r-» —
-o •
r*.

a

a
u

o a
0 U
o — •
o •
o

a

o
u

:D o
a .j

o

i t



O
1

-0

o
o

(M *
o .-o
+ =r
•n —
in -•

(M

rs
O rv
a o
O t*)
O •
a

! O £
O -O
0 •
.3

C
0 +
O Jl

2
3

 J
0

0
<

-
.3

3
3

*
O

O
C

'C
C

t 
1

1
3

9
6

+
c

j*

'.j +
o c;
* °
C' L

T
G

*-O
O

O
C t •

JC
M

Q
O

: 0

O D

U

3-

o
1
o

Px

3-

o

0 3-

.n "M
CO **
to •

oo
oo

o
•
3

0
7

2
7

*
0

2

O -0

o •
0

o +
o r»»

O -0

•M 1

•f

O _>

O —

0 •
o

o
'•j +
o o

0 O
O LJ

« •

Cl
+
a
Cl.

ci a
o u

o •

0
c»

a -i

Q

n

•o
i
o
41
O-

a
o

o a
* CO

in m
CO -•
CO •
CM

.0
0

0
0

0
.3

0
7

2
7

+
0

2

n

0 -0

0 •
CJ

o
0 +
L~> 0

C' .1
O 3-

D
O

U
O

C
,i

;6
V

V
e

 +
 o

2

o
;:i +
f> o

CJ O

•{1 •

i o
 +

 c
 T o

 n
 i .

• 
a

n
 C

O
G

U
Li

U
1 

L!
 U

 C
 0

 +
 0

 1

5 '

c
1
0

o-
CM

O
0

CM +
O r-
+ in

m r

CO •

O
O

Q
O

Q
.3

0
7

2
7

 +
 L

V

o

o n
O 41

o •
0

o
o +
U 0-

O :r

O *—

rsj |

U
G

C
iO

C
,3

1
b

tB
+

o
2

'u
.1 +
o rj

c- rj
i.' c;

- '

O
C

lO
O

.
 I

O
O

C
O

+
C

1

0

0

a- 2)

.•M
o

CO
CO

Cl
o
o
o
CJ

0

0
o
0

0 .
0

o
o
o
n
(M

O
O

O
O

Q

£

o

tn

u
o

0

j

i/

c

1

X
JL

O

0
1
0
CO

o
1
o
o

o

•

o

CM

O

1
Ul

o

S
fC

9
9

«
 

Z
C

+
9

S
C

9
E

+ O
N

 
Z

i

o

o-

o
41

N
2

0
1

 
'1

C
C

O
O

+
0

o
0 O
z o

o

0

o
z o

o
'3

0
1
a
41

in

o
CM 1

in r—
CO 41
CD •

CM
O

IM
O •-
a o
o en
o •
0

o

a 41
o a
o •
a

3
0

0
+

0
0

3
5

6
2

2
+

0
2

CM 1

O

n

o .-»
a CM
O c—
o •
o

o

7
6

7
0

0
+

c
:

•i
c

c
o

a

a

C
C

C
.O

O
> 

I0
0

0
0

<

o

CJ
o

<-> o
0 Cl

o
1
a
41

in

0
CM 1
O 0

o r-
CD •
CM

CM
a

CM
O r-
o a
o n
o •
o

a

o n
0 4)
a 4>
0 •

3
0

0
 +

 0
0
 

.
3

3
3

8
5

+
Q

2

CM 1

fM
O

41

O 1
O r
Cl —
O •
o

0

o ri
+ Cl
c, a
o a
o •

a

0
o

0 0
a a
CJ —
o «
0

o

0
0

5

a

a

3-

o
CM 1
0 0

in —
ro CO

CM

a

c\
O r-
O 0
o n
o •
o

a

O 41

CJ

3Q
O

 +
 O

C
 

.
2

9
o

2
7

+
Q

2

rM 1

rM
a
n

o —
O CM
O •
o

•3

7
6

7
0

0
+

O
f

•1
0

0
D

O
<

CJ

0
Cl

0 0
0 O
Cl — «
0 •
o

•3

o
0

O -D
-> a
0 —

0
1
o
41

in

o
CM 1

o — i

in co

10 •
IM

rM
o

O
O

O
O

o
.3

0
7

2
7

.*>
o

O 41
0 -0
a •
o

rj
o +
o o
+ ai

0 3-

CM 1

O

CO

00-
O 41
O IM
O •

0

11

a

o
o

O CJ
cj a
o —
o •
o

a

CJ

0 CJ

rj

o
i
o

CO

CM

O
CM i
O X

in in
CO E>
CO •
IM

CM
o

IM
or-
o o
o n
Q •
O

a

o <•>
CJ 41
a 41
o •
0

3
0

0
*
0

0
 

i
1

7
H

9
9

+
D

2

CM 1

O

31

CJ .0
a —

0 •
o

CJ

o o
t- o
CJ CJ
0 U

a

o
o

0 0
cj .-3
o —
o •
o

a

CJ
CJ

0 0
cj a

CM
o

in
CO
CO
CM

O
a
o
o
o

o
o
a
o
a

2
3

3
3

0
+

0
0
 

.

• 
noooo

i

o
a
o
o
u

CJ

4

o

1/1

a

£

UJ

O

i:

•M

1_

""

88

o
1
a
a

CM

o
i
o
o
0
o

CM
O

CM

O

1

n
O

n
n
•0

+ 41
0 •
2

C

41
m

o •
i

0
t
rj-

o
41

o

o
I'M ij
- a

o

o
0 O
— o

o

o

o
1
o
41

in

o
CM 1-
O -•

<••> in
in n
co n
0 •
CM

CM
O

O
O

O
O

o
.3

0
7

2
7

0

n
o n
O 41
O 41
o *
o

CM
o

o +
0 rg

O 4}
o in

n *
CM 1

0

OCM

O r—
O •
o

a
0 +
CJ 0
* o
o o
O CJ

c •

o

o
o

0 0
0 O

CJ •
0

0

CJ CJ

0

o
41

m

o
CM 1
o n

n —
in r-
co n
CD •
CM

CM
O

CM
or-
0 O
o«n
o •
o

o

o <•>
O 41
a 41
o «
a

CM
o

o +
Oi/l

o n

N 1

(M
0

41

O '"1
O 3-
O —
o •
o

O
C

*
3

3
O

C
O

Q
+

O
l

•c •

a>
0

0
0

0
 t •

ocooo

o

o
a

o o

3 —

O

O
1
O

3-

O
CM t
O 3"

en r-
in o
CO 3-
<D •
CM

IM
O

O
O

O
O

o
.3

0
7

2
7

o

0
0

0
0

0
•6

6
3

3
S

CM
O

a +
Or-

O -0
o o*

CM 1

O

a —
O CM
a •
o

o
o +
o o
+ o
-o o

•o •

a

o
o

0 0
o a
o —
o •
a

o

a
0 CJ
-3 :.J

O
1
O
41

in

<M 1
O 4)

^> CM

m -r
CO 3-
3> •
CM

a

CM

a o

o •
o

o

O
O

O
o

O
•6

6
3

3
?

IM
O

O +
o o

o n
O T

CM 1

fM
a

C
O

O
O

O
.2

6
V

V
8

'O
U

+
O

U
O

O
O

Q
+

0
1

41 •

o

o
o

o-o
o o
o —
o •
o

0

3
O

O O
0 CJ

o

c

Q

cs

a
CM 1
O K.

n co
in r*.
CO 3-
CD .
CM

CN
O

fN
O r-
0 0
a n
o •
o

•n
a

m
o n
0 4)
a 41
o •
o

CN
c

o +
o >

0 3-
O r-

CM 1

CM
a

CO

o *o
CJ —
o n
CJ •

ri q
+ a

o o

o •

a

o
CJ

Cl 0
0 ri
o «•
Q •
0

o

o
0

CJ O
CJ ~J
o —

CM
o

n
in
CD
CO
CM

a
o
o
o
o

o
0
o
0
CJ

o
o

o
o

CM

C
O

O
O

b

•.j
o

ci
o

a
-.3
O
a

a
"5

J3

Z
U

It
U

fN

X

0
r.

CM
CM

J.

^-

c
• 0

a
o

0
CM
CM

CO
O
1

a
3-
o
X

CM
O

E
-

» 
.3

0
7

2
7

o

2
 

N
O

*
3

6
3

5
6

*
0

2
 

'6
6

3
3

S
o •

o

LJ
4)

o n

N
i 

.
C

0
0

o
*
0

o

o
0 LJ
Z. O

rj

O
^ 13

a

a
i
m
r.

CM

O
1
a
o

fM

0
CM 1

CO —
CO •
CM

CM
o

O
O

O
O

o
.3

0
7

2
7

0

o-o
O 4)
O •
a

CM
0

o +
O CM

O 41
o in

CM 1

o

cjr-
QCM
or-
o •
o

i3 +
O CJ
+ ri
"3 O
o o

4) •

a

O
O

O
O

O
. 
1

 Q
0

0
0

<

0

o
c

o o
a o
0 —

o

CO
a

i

o
i
o

CO
en

l

0
CM 1
O 0-

n o

CO —
a> •
CM

CM
O

O
O

O
O

o
.3

0
7

2
7

o

O rt
O 41
0 41
O *
a

CM
0

o +
Ol/l

o <n
o n

IM 1

CM
O

4)

a .n
o 3-
o —
o •
o

o

r.i o
* 0
0 O
o o
4. •

a

C
O

Q
O

O
.

 1
0

0
C

O
<

o

o
CD

Cl O

a

m

CM

i

o
I
in

o-

i

o
CM 1
O X

n —•

CO —
CO •
CM

CM
O

O
O

O
O

O
.3

0
7

2
7

o

o n
0 41
0 -0
0 •
o •

0
CJ +

0 -0
0 0-

(M 1

fM
O

n
r-

CJ CJ
o —
0 IM
O •
CJ

o
0 +
0 U
+ Cl
n c,
0 0

41 •

O

O
O

C
O

O
.

 l
O

O
C

O

o

o
o

r> o

rs

CD

O
1

CO
o
CM

1

O
CM 1
O ro

n —•

CO —

CM

IM
O

CM
Of-
0 0

O •
o

o

ocn
O 0
041
o •
Cl

CM
I.)

0 +
00

om
O 3-

C M l

CM
o

O
O

O
O

C
.2

6
V

9
6

'0
0
 +

 L
'G

O
C

O
o

+
C

rt *

a

o
o

o o
o o

O '
o

CJ

o
a

0 Tl
o n
-J —

1
Iff
rt

C
1
3-
en
m

i

CJ
CM 1

n CM

CO —
CO •
CM

CM
O

CM
o r-
O 0
o m
o •
o

o

0 41

C3 •
O

CM
O

0 +
O r>

O 3-
O r-

.%! 1

CM
O

9
9

9
 IE

*

noooa

'•j
'3 *
r_i r.

o b
rj o

o •

13

o
u

0 O
CJ O

CJ

o

o
CJ

o o

1

CM
o

<u

OJ

o
o
o
0
o

o
0

o
o

o
o

O
a
<*!

01

'C
O

O
G

O

o

a
o
-c

o
CT
.D
n
o

?



u

i

o

o
u
o

~

n
(A

•x.
a.

=
x
<i

\

C

0 0
c: q
4. •
o
c
o
•4 II
• LJ

«5

5
n >x

UJ £

**J

z: •
**

in
•~* '".)
Ci O

O

— 0

O
_j

4 II

•J> ~«
£

-*l
a -

a-

M O
* C3

a

r N

*~ ;5
* *

X

h—
.n

K,

o .
1
Jl

T
C*
1

"

•*>
a

"t

"

•o

o

o

'̂V

3

a;
<

0

ji

rj

O
J

••*

ID

1

•z.

Lit

O

3

,̂x

^

%

X

Jl

0

o

u.
••>
3

or

r

5

•̂̂
~

5
r

m

o

f

'̂̂
3

•r

T

•

a

5
0
_J

•x

-

5
r

3

0
_l
U.
•X

X

r

o

6
u.
X

3

ar

X

-
in

o

^

^X
2

X

r

<^
a

at
n
r

~

g
V
u

X
a

=
M

I

C
o

CJQ
OC

O
o
0

• \tl
J
z

U X
UJ 3S
^Jz «
<
Ln
•̂  ri
o a

a
u. o
u. •
o
^^
>- r
in — i

i;

«l
O -

>
Jl O
• 0

C I

r
- t

Ul

t/>

ra

a
0
a
o

o
1
"3
•Jl
•Jl
T

(M

4

c

9-
K.
IM
(M

g

in
t/i
UJ
C£
i.

JE

»

^

0
o

uu
a o

o
o
o

• '^J
J
•̂

a tr.
Ul a£
u
z •
•*
in
— o
a o
n

j. 0

o
>~*

z

*— z
•Jl —

TE
- ?e

o «
i
o
r^

f- O
• O
0

a
ul
z: •

c
• •"*•

»

39

y
o
i

r^

o
urt

M

1
•*
o
_/l
T

N
a

â>
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