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"AVAL PC•mm*;*

ABSTRACT

The objective of this project was to develop an interac-

tive computer program providing flexibility in the design

and analysis of marine propulsion gears. The program,

Reduction Gear Analysis and Design (REGAD) , will handle con-

vential parallel axis and simple epicyclic reduction gears.

It is capable of generating preliminary designs of new gear

sets or providing analyses of existing or proposed gear

sets. Program development, organization, and operation are

discussed.
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I. INTRODUCTION

In the conceptual stage of ship design, many parameters

and options are considered. This is especially true with

respect to the propulsion plant. Changes in hull design,

displacement, and numbers of propellers all affect changes

in the requirements for the propulsion plant. There are

also various options under consideration in the propulsion

plant: turbines or internal combustion engines, the number

of engines, the auxiliaries required for support, etc. All

of these will affect the initial design of the reduction

gears. It is, therefore, important to be able to produce

preliminary designs of reduction gears for the options under

considerat ion

.

Preliminary designs provide useful information on feasi-

ble arrangements and size without going into the specific

design details dependent upon manufacturing. Since any num-

ber of preliminary designs may be required due to perturba-

tions discussed above, it is important to be able to

automate the design process. An interactive computer pro-

gram providing various options would free the engineer from

tedious, time consuming, and often error prone number manip-

ulation and allow him to produce multiple designs for con-

sideration. It would also provide a quick means of checking

10
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the effects of various parameters in addition to the ability

to analyze proposed designs or configurations.

Reduction Gear Analysis and Design (R2GAD) was developed

to fill this need. It is an interactive computer program

offering close user control through numerous options. Being

interactive, it provides a rapid means of designing or ana-

lyzing a gear set, thereby reducing the turn-around time

inherent in the use of batch systems. The program was kept

modularized and well documented for ease of maintenance and

modification. The modularized construction also provides an

additional benefit of being able to use this program on

smaller computers by using an overlay scheme.

11
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II. PROGRAM CAPABILITIES

A. SCOPE

REGAD was written to provide preliminary designs or

analyses of marine propulsion reduction gears. It is inca-

pable of providing detailed designs or performing detailed

analyses since specifics of manufacturing are not reguired

for input. The program does not consider shafting, bear-

ings, lubrication, couplings, casings, or other auxiliaries.

It will provide sizing information in the form of pitch

diameters, effective facewidths, gear ratios, and numbers of

teeth per gear. In addition, the program will provide esti-

mates of loadings and stress levels. Estimated weight and

dimensions of the gear set are also provided.

All computations are based primarily on the American

Gear Manufacturers Association's standards [ Ref . 1, 2, 3]

using appropriate constants for marine propulsion gears

[Ref. 4 , 5 ]. As an option in the program, these constants

can be replaced by the user to enable him to investigate

other applications such as reduction gears for ships service

or emergency generators.

12
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B. LIMITATIONS AND OPTIONS

Program application is limited to marine reduction gears

with a maximum of three reduction stages. Conventional par-

allel axis and simple epicyclic arrangements with helical

gears are possible. When dealing with epicyclics, it is

assumed that load sharing of the planets is achieved and

that the ring gear is suitably flexible. Efficiencies of

the gear sets are not provided since power losses are not

computed. While estimates of bending and contact stresses

are provided, scoring can not be estimated since lubrication

is not considered. REGAD does not require the K-factor as

input as in previous programs since hardness ranges for the

pinions and gears are required. However, the K-factors are

computed and displayed for reference purposes. The weight,

estima-es are based on actual designs and do not include

turning gears, attached lubrication oil pumps, or other

auxiliaries.

The following is a list of major options provided by the

program:

(1) brief, on-line program description

(2) choice of design or analysis

(3) listing of preprogrammed constants and an ability to

change selected constants of the user's choice

(4) choice of single, double, cr triple reductions

(5) choice of single or double helical gears

(6) choice of six hardness ranges for gears and pinions

13
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(7) conventional parallel axis arrangements (see Figures

1 , 2 , and 3)

(a) one or two power inputs

(b) single power path (articulated) or dual power

paths (locked train)

(8) simple epicyclic arrangements (see Figure 4)

(a) choice of planetary or star arrangements

(b) single power input

(c) choice of three, four, or five planet/star gears,

14
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III. PROGRAM ORGANIZATION AND OPERATION

A. REGAD FLOWPATHS

As stated previously, the program was designed in modu-

lar form with each module consisting of a number of subpro-

grams. These modules are just conceptual groupings of

associated subprograms, and are not related to actual pro-

gram implementation on any specific computer. Figure 5

shows the basic flow paths of the program. Module One is

for program initialization and problem set up. Module Two

performs calculations for conventional parallel axis gear

sets, while Module Three handles epicyclic gear sets. Mod-

ule Four is a grouping of all the computational subprograms

required by the other modules.

B. MODULE IDENTIFICATION AND DESCRIPTION

This section provides a brief description of each sub-

program in each module.

1 . Module One : Initialization and Set-up

Module One contains the subprograms necessary for

initialization, execution, and initial data entry. It is,

basically, the control module for the program. The follow-

ing is a grouping of the subprograms in Module One.

15
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a. REGAD

REGAD is the main program. It provides the

options for either design or analysis and either parallel

axis or epicyclic arrangements and controls the flow -no the

proper module. It then calls the required subprograms for

execution of Modules One, and Two or Three.

b. BLOCK DATA

The BLOCK DATA subprogram initializes variables

in each of the common blocks.

C. SUBROUTINE DSCRPT

This subroutine is called by REGAD after an

affirmative response to a user option to provide a brief

description of the REGAD package. It contains an option to

stop the program if only a program description is desired.

d. SUBROUTINE INPUT

All options and initial design parameters are

entered via this subroutine which is called by REGAD.

e. SUBROUTINE AGMA

The constants for marine propulsion gears

required by various AGMA formulations are initialized in the

BLOCK DATA subprogram, and can be listed as an option in

REGAD. REGAD calls this subroutine after an affirmative

user response to display the preprogrammed values. This

subroutine then allows the user to selectively change any

constant desired.

16



www.manaraa.com



www.manaraa.com

2. Module Two : Parallel Axis

This module contains all the major subprograms

called by REGAD to provide an initial design or to perform

an analysis of convential parallel axis reduction gears.

The following is a grouping of the subprograms in Module

Two.

a. SUBROUTINE PRIDES

This subroutine will produce a design of a par-

allel axis gear set. All pinion and gear diameters, effec-

tive facewidths, and gear ratios are computed using a basic

random search optimization technique to find a feasible

design by attempting to minimize a function of gear pair

volume. It should be noted that, while attempting to mini-

mize gear volume, the design is not necessarily optimized

for minimum weight. The optimization technique is used here

only to produce a feasible design in terms of dimension and

power constraints by minimizing a function of gear pair vol-

ume. To produce a truly optimized design for minimum

weight, a full optimization must include many more design

variables such as helix and pressure angles, pitches, and

hardnesses in addition to the dimensions. Additional con-

straints such as stress and unit load levels would need to

be incorporated. All of this would require a more sophisti-

cated and efficient optimization technique than is used

here.

17
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b. SUBROUTINE PRLANL

To analyze a proposed or existing design, REGAD

will call this subroutine. It will request, as user-sup-

plied input, the basic information calculated in PRLDES,

i.e., pitch diameters and effective facewidths. Using this

information, PRLANL will compute other parameters such as

gear ratios, power and speed splits, and numbers of teeth

per gear.

C. SUBROUTINE PRLRES

Immediately following a call to PRLDES or

PRLANL, REGAD will call PRLRES to compute all remaining

information such as expected loadings and stress levels.

The user should be aware that the stress levels are computed

according to AGKA formulations [Ref. 2 and 3] and take into

account load distribution and overloads. This will produce

levels that may seem high but are actually closer to actual

levels to be expected in service.

d. SUBROUTINE PRLSIZ

REGAD calls this subroutine after PRLRES to com-

pute estimates of gear set weight and gearbox dimensions.

These estimates are determined by empirical relationships

obtained from a rather limited data base of actual designs.

18
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e. SUBROUTINE PRLOUT

This is the last subroutine called by REGAD in

the parallel axis path. It provides a detailed output of

the results obtained from the design or analysis including

design parameters entered by the user, the dimensions of

each component, expected loadings and strass levels, and

configuration information.

3. Module Three : Epicvclic

Module Three contains all the major subprograms

called by REGAD to design or analyze simple epicyclic reduc-

tion gears. Subroutines EPCDES, EFCANL, SPCRES, EPCSIZ, and

SPCOUT are all analogous -co those in Module Two. They per-

form the same functions, but for simple epicyclic gears.

Therefore, individual descriptions will not be repeated

here.

4. Module Four : Computational Subprogram Library

This module is an organizational grouping of all the

subprograms called by those in Modules One, Two, and Three.

a. Subroutine Subprograms

The following are the subroutines used:

(1) GFI - subroutine to compute the AGMA dur-

ability geometry factor, I

(2) GFJ - subroutine to compute the AGMA

strength geometry factor, J.

19
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used:

b. Real Function Subprograms

The following are the real function subprograms

(1) ARCCOS - computes the arc cosine of two

arguments

(2) ARCSIN - computes the arc sine of two argu-

ments

(3) AGMAE1 - uses LaGrangian interpolation of

Table B-1 [Ref. 1 ] to compute the constants

required for the stress concentration factor

formulation

(4) CKDATA - called by SUBROUTINE AGMA to allow

the user to change the preprogrammed con-

stants

(5) POWERS - computes allowable service power

based on AGMA strength rating [Ref. 3]

(6) POWERH - computes allowable service power

based on AGMA durability rating [Ref. 2]

(7) RTFNDR - a modified version of FUNCTION

ZEROIN [Ref. 6] used to find a zero of a

function in a specified interval

(8) FALFA - the function required by SUBROUTINE

GFJ and the zero of which is computed in

FUNCTION RTFNDR

(9) SHRLD - computes the load sharing ratio, m N

20



www.manaraa.com



www.manaraa.com

(10) THICK - computes tooth thickness at any

diameter given a known thickness at a dif-

ferent diameter.

C. DATA TRANSFER

All data transfer between subprograms in Modules One,

Two, and Three is via combinations of seven common blocks.

Data transfer to and from subprograms in Module Four is via

argument lists and common blocks as required. The following

is a list of the common blocks used:

(1) /AGMA3/ : constants for AGMA strength formulations

constants for AGMA durability formulations

design parameters and options

parallel axis design information

parallel axis computational results

epicyclic design information

epicyclic computational results.

The variables in each common block along with their defini-

tions can be found in Appendix B.

(2) /AGMAH/ ;

(3) /DESDAT/

(4) /DESPRL/

(5) /RESPRL/

(6) /DESSPC/

(7) /RESEPC/

D. PROGRAM OPERATION

REGAD is an interactive program designed to allow the

user to solve his problem at a terminal. Being interactive,

the program has many options that control program execution,

in addition to requests for data necessary for the execution

21
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of the program. Each request for information will contain

the necessary guidelines needed by the the user to respond.

This may take the form of a mini-table containing informa-

tion on each option choice, the range of values when a spe-

cific quantity is requested, or units, where applicable, of

the requested data.

All option parameters are integer values and should not

be entered with a decimal. Option codes entered by the user

are checked for validity to ensure they fall within the

allowed range. If two options are offered, enter a 1 or a

2. Any value entered less than one will automatically

default to one, and any value greater than two will automat-

ically default to two. In those cases where there are more

than two options, the response is checked to see if it falls

within the allowed range. If it does not, a message alerts

the user to this fact and allows him to re-enter the correct

code. Some questions require affimative or negative respon-

ses. To reply, use a I for yes or an N for no. Use of

other values may give undesirable results.

Every attempt has been made to anticipate possible error

conditions. If one of these is encountered, a message is

generated to inform the user. If the error encountered is a

terminal error, the message will also indicate that the pro-

gram run was aborted under program control.

22
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A detailed development of this package is provided in

Appendix A where specifics can be found. Appendix 3 pro-

vides a cross-reference of the variables used in Appendix A

with -.hose used in the program. It also contains detailed

information on the common blocks. Sample runs of the pro-

gram can be found in Appendix C, and a complete listing of

the program is in Appendix D.

23
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IV. CONCLUSIONS AND RECOMMENDATIONS

Computer aided design (CAD) is an important and useful

tool for engineers. As computer technology continues to

expand, CAD will become increasingly available for the prac-

ticing engineer, allowing him to use his initiative in

design instead of being a slave to the numbers involved.

REGAD is such a tool for use in the preliminary design of

marine reduction gears during the conceptual stages of pro-

pulsion plant design.

REGAD could become even more useful if additional

options are provided. A module to perform sensitivity anal-

yses of a given design would greatly enhance the use of this

program. This option would allow the user to start with any

design and vary a selected variable over a specified range

to determine its impact on the design. It could also be

used to "fine tune" a design by modifying selected parame-

ters to produce the results desired without having to rerun

the program for each modification. Graphics would add

another dimension by providing graphical displays of the

gear arrangements and of certain data such as the results of

a sensitivity analysis. A module to handle various compos-

ite designs of parallel axis and epicyclic gears would be an

important addition. Also, it is recommended that a larger

24
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data base be collected to provide more accurate empirical

constants for the weight and gearbox size estimates.
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APPENDIX A

PROGRAM DEVELOPMENT

With the exception of several general conversion rela-

tionships, all computations are accomplished in Modules Two

and Three with calls to subprograms in Module Four. The

analytical relationships used in the program will be exam-

ined, however, most of the relations used can be easily

found in the literature and in various texts, so background

developments will not be given.

I. GENERAL RELATIONSHIPS

The following relationships are used in Module One and

in various other subprograms. The transverse diametral

pitch of any gear is the ratio of its number of teeth to its

pitch diameter;

N

P d = (1)

d

The normal and transverse diametral pitches are related by;

P
d
= Pnd cos ip (2)

and the pressure angles by;

26
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tan n = tan 0, cosip (3)

Axial pitch is defined as;

p x
= = (4)

Pnd sin ip P d tan ip

II. CONVENTIONAL PARALLEL AXIS FORMULATIONS

Subroutines PRLANL and PRLDES each provide the pitch

diameters of the pinions and gears, the effective face-

widths, the stage reduction ratios, the numbers of teeth per

gear, speed and power splits, and the geometry factors to

subroutines PRLRES and PRLSIZ to compute all further infor-

mation. Tha speed splits are the actual speeds of the indi-

vidual gears and a power split is the actual power

transferred by a gear. The strength and durability geometry

factors are computed in separate subroutines in Module Four

and will be discussed later.

A. COMMON RELATIONSHIPS

Power splits are determined from the configuration. For

a single power path configuration, the power is transferred

egually from the pinion to the gear, where in a dual power

path configuration, the pinion transfers one half its power

27
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to each of two gears. These splits are computed exactly

since losses are neglected.

Speed splits and stage reduction ratios are based on;

D nG
m G = (5)

d n

Numbers of teeth on each gear are computed from the

equation below and are rounded to the nearest integer.

N = d x Pd (6)

B. DETERMINATION OF DIAMETERS AND FACEWIDTHS

All diameters and facewidths are entered by the user in

subroutine PRLANL. Stage gear ratios, power and speed

splits and numbers of tee-ch per gear are computed as dis-

cussed in the previous section.

In subroutine PRLDES, the diameters, facewidths, and

stage gear ratios are determined by using a basic local ran-

dom search optimization tecnnigue to produce a feasible

design. This algorithm requires an initial design to start.

The initial design is based on Dudley's [ Ref . 7] formu-

lation for preliminary estimates of gear size;

31500 Pwr (m G +1) 3

C 2 F = (7)
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d

C = (m G + 1) (8)

2

By substituting equation 8 into equation 7, a formula for

estimating pinion diameter is obtained;

126000 Pwr (m G + 1)

d3 = (9)

n P K (F/d) m G

where F/d = 1.0 for single helical gears and F/d =2.25 for

double helical gears. The term K is the K-factor which is

an indication of durability. An expression for estimating K

is provided by Thoma [Ref. 4];

S ac X 10-*\2 /2.80
K <( x ) 10)

C R / \Co c,

where the constants used are the AGMA durability constants.

The K-factor in equation 10 is for the second reduction.

For the first reduction, multiply K from equation 10 by

1.20. The initial estimates for the stage gear ratios are:
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(1) single reduction m G = M

(2) double reduction mG2=Vj^, + 3 dual power path

mc
= *

v^o ~ 1 single power path

®g=1&o /Ng
2

(3) triple reduction mG ~YK

nG =fa + 3

The initial facewidths used are:

(1) single helical gears F = d

(2) double helical gears F = 2.25 d.

With this initial design as a starting point for the

random search algorithm, successive designs are determined

by randomly adding small amounts of between +1.0 and -1.0 to

the diameters, facewidths, and stage gear ratios. These

small amounts are scaled to take into account the difference

in range of values for each variable. This process will

attempt to find a feasible design in which all specified

constraints are satisfied. If the initial design violates

one or more constraints, the design that violates them the

least in succeeding iterations will be kept until a design

satisfying all constraints is found. Once a feasible design

is found, an attempt to improve this design is made by try-

ing to reduce the size of the gears by minimizing a function

of gear pair volume;

Volume = £Ec 2 F = £ £ [ 1 (m G +1) a d 2 F ] (11)
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The interior summation is over the number of reduction

stages, and the exterior summation is over the number of

power inputs. The constraints imposed which determine the

limits on each of the designs are:

(1) actual transmitted power is less than or equal to tne

allowable service power in accordance with references

2 and 3

(2) maximum gear diameter of 200 inches due to manufactur-

ing limitations

(3) minimum facewidth greater than four axial pitches to

ensure proper helical action

(4) maximum facewidth less than the pinion pitch diameter

for a single helical gear or 2.25 times the pinion

pitch diameter for a double helical gear

(5) pinions and gears in succeeding reduction stages are

to be larger than those in the previous stage due to

the greater amounts of torque carried

(6) in dual power path arrangements, the gear ratio for

each reduction stage is greater than the preceeding

stage due to the torque carried.

The design obtained can than be adjusted by the user as

desired by changing parameters with the analysis option.
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III. EPICYCLIC FORMULATIONS

As in Module Two, the pitch diameters, effective face-

widths, stage reduction ratios, numbers of teeth, speed and

power splits, and the geometry factors are all entered or

computed in the analysis or design subroutines (EPCANL or

EPCDES) for use in the final computations subroutines

(EPCRES and EPCSIZ) . Here, the speed splits are the rota-

tional speeds of the sun and planet gears and of either the

ring gear or the carrier, depending on the configuration.

Planetary arrangements have fixed ring gears while star

arrangements have fixed carriers. Also, the direction of

rotation must be considered. Star arrangements reverse the

direction of rotation of the input and the planetary

arrangements will maintain direction of rotation. Assuming

equal load sharing of the planets and neglecting losses,

power splits are straightforward. The input and output pow-

ers are equal while each planet carries an egual share of

the total power. Load sharing is an important consideration

in the design of epicyclic gears, and must be assured in

marine reduction gears due to the high power levels experi-

enced. Equal load sharing of the planets can be reasonably

achieved in several different ways. One method requires the

sun gear to float, supported only by the planet gears, with
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a relatively flexible ring gear to allow for inaccuracies in

the teeth. There are also mechanical devices available to

assist in achieving an equal division of the load. Experi-

ence has shown, for marine applications, that three to five

planets with stage ratios in the range of two to eight work

best.

A. COMMON RELATIONSHIPS

Unlike conventional parallel axis arrangements, there

are specific numerical rules governing the proper assembly

and operation of an epicyclic gear set. These involve the

selection of the numbers of teeth and planets along with

computing the various speed ratios. Mesh frequencies are

also configuration dependent as seen in a following section.

There are basically three relationships that must be

satisfied to ensure proper assembly and operation. The

first is a ralationship defining the speed ratio of the epi-

cyclic stage since it is not merely the ratio of numbers of

teeth or diameters as in a conventional parallel axis gear

set. The second relationship requires the ring gear diame-

ter to be equal to the sum of the sun gear diameter and

twice a planet gear's diameter. This ensures the planets*

ability to fit between the sun and ring gear. For the final

relationship, it can be shown geometrically that the sum of

the numbers of teeth on the sun gear and ring gear must be
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an integral multiple of the number of planets in the gear

sat to ensure proper alignment and meshing of all teeth. It

should be noted that these relationships are based on

equally spaced planets around the sun gear. The above rela-

tionships are conveniently expressed in terras of numbers of

teeth on each gear as seen in references 7 and 8. The speed

ratio for a planetary arrangement is;

Nr
m G = = 1 (12)

n, N s

and for a star arrangement;

-n -N R

m G = = (13)
II, N s

where the negative sign indicates the star arrangement's

reversal of rotational direction of the input. The rota-

tional speed of the planet gears is required for the design

of their bearings and can be determined by;

Nr
n PLN

= n (14)
N

where n in each equation above is the speed of the carrier

for a planetary arrangement or is the ring gear's speed for

a star arrangement. The assembly and meshing relations in

terms of tooth numbers are;
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N R = N
s

+ 2 N PLN (15)

and;

\ + N s
= k NP (16)

where k is an integer and NP is the number of planets.

B. DETERMINATION OF DIAMETERS AND FACEWIDTHS

The random search technique discussed for conventional

parallel axis gears is used to provide the epicyclic diame-

ters, facewidths, and stage gear ratios. Equation 9 is used

to provide an initial estimate of sun gear diameters where m,

is replaced by the ratio of the planet's pitch diameter to

the sun's pitch diameter. This value is usually in the

range of 1.5 to 3; therefore, a random number in this range

is used to start the problem. Once the sun gear diameter is

estimated, the other diameters can oe found using the rela-

tionships in equations 12 to 16. The initial estimates for

the stage gear ratio are the roots of the overall ratio cor-

responding to the number of reduction stages. For example,

m G and mG for a double reduction gear set would be the

square root of the overall ratio. Initial facewidths are

chosen as before. The initial estimates of the diameters,

facewidths, and the gear ratios provide a starting point for
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the random search algorithm discussed previously. Again,

the method will attempt to improve feasible designs by mini-

mizing a function of gear volume;

Volume = T (NP- df df + df ) • F (17)
Lmt * PLN S R ' x

'

where the summation is over the number of reduction stages.

The constraints imposed are similar to those for the paral-

lel axis gears:

(1) actual transmitted power is less than or equal to the

allowable service power in accordance with references

2 and 3

(2) maximum ring gear diameter of 150 inches due to manu-

facturing limitations

(3) minimum facewidth greater than four axial pitches to

ensure proper helical action

(4) maximum facewidth less than the sun's pitch diameter

for a single helical gear or 2.25 times the sun's

pitch diameter for a double helical gear

(5) planet gears are to be larger than sun gears due to

the greater amounts of torque carried

(6) stage gear ratios are to be between 2 and 8 for each

reduction stage.

As before, once a design is obtained, the user can utilize

the analysis option to obtain the desired results.

36



www.manaraa.com



www.manaraa.com

o

IV. COMPUTATIONAL RESOLTS AND DESIGN INFORMATION

Once the geometry is determined in the analysis or

design subroutines, the computational results subroutine

(PRLHES or EPCRES) and the size estimates subroutine (PRLSIZ

r SPCSIZ) are called to provide design information concern-

ing tooth loads, stresses, and other configuration, geom-

etry, and size information. This section describes the

formulations used.

The facswidth to diameter ratio is computed using the

effective facewidth and the pitch diameter of the pinion for

parallel axis gears or the sun gear for epicyclics. Center

distance is taken as the average of the pinion and gear

pitch diameters. A center distance is computed for epicycl-

ics by finding the average of the sun and a planet gears'

pitch diameters.

Pitchline velocity, V, is determined by;

7r d n p

V = (18)
12

where V is in feet per minute, d is in inches, and n p is in

revolutions per minute. The tangential component of tooth

load, w, , is computed from;
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w, =
126000 Pwr

n p d
(19)

where W
t

is in pounds-force, Pwr is in horsepower, and d and

n p are as before. Tooth loading per inch of facewidth is

computed from;

Tooth Load per Inch = W, /F (20)

and the unit lead, a normalized value of the load per inch

above, is;

Unit Load =
W

t
P,nd

(21)

where the unit load is expressed in pounds-force per square

inch.

Mesh frequencies provide information on how often a

tooth is loaded. Mesh frequencies for parallel axis gears

are determined by;

f =
N p n,

60
(22)

with f expressed in Hertz. For epicyclic gears, the follow-

ing are used:

38



www.manaraa.com



www.manaraa.com

NP N R

(a) f s = n s (d) f s = NP n.

n r + n s

N R N s

(b) f p
= n s (e) f P = 2 n s (23)

Vn Nr + N s

NP Ns

(6) fp = 2

N s

n s

NplN

(f) fB = NP
N s

n
s

N R

(c) f R = n s

N R + N s

where (a) through (c) are for planetary arrangements and (d)

through (f) are for star arrangements.

The K-factor is computed for reference purposes by;

K = (24)
F d mG

The contact stresses are computed according to reference 2

by;

W
t Co C s C m Cf

Sc = C p / (25)
C„ d F I

3ending stresses are computed according to reference 3 by;

W, K„ P
d

K s K m

(26)

Individual torques, T, are found by;
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w, d

T = (27)
2000

while the total output torgue is computed by;

63 SHP
T = (28)

n p

where T has the units of Thousands of inch-pounds-force in

both cases. Shaft horsepower, SHP, is the total power

transferred to the output shaft.

Weight and size estimates are based on empirical rela-

tions obtained from a limited number of actual designs. The

relations used are;

Weight = C1 • [£ (d*F) ]
c z

Length = C3 • £ F

(29)
Width = CU- D

Height = C5 •

D

where the constants used are found in Table 1. All dimen-

sions are in inches and the weight is in pounds-force

rounded to three significant figures.
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Table 1: Empirical Constants for Weight and

Size Formulations

Constant Parallel Axis EDicvclic
C1 1196.,0 0.905
C2 0. 34 0.89
C3 2.26 2.85
C4 1.20 1.30

1.37 --

C5 1. 28 1 .20
D Bull Gear Ring Gear

Diameter Diameter

first C4: for single power inputs
second C4: for double power inputs

7. COMPUTATIONAL S0BPROGRAMS LIBRARY FORMULATIONS

The formulations provided below are for the major compu-

tational subprograms in Module Four. Those that are self-

explanatory or are not computational in nature are only

described in general.

i

A. ARCCOS AND ARCSIN

These function subprograms find the arc cosine and arc

sine, respectively, for any two arguments. They were added

for convenience since not all compilers have them as inter-

nal functions.
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B. AGMAE1

This function subprogram returns the value of the con-

stants H, L, and a required for the determination of the

stress concentration factor, K, , according to reference 1,

for use in computing the strength geometry factor, J. TaDle

E-1 in reference 1 provides the tabulated data necessary to

perform a LaGrangian interpolation for each constant for a

specified normal pressure angle in degrees. The interpola-

tion formula used is;

(0.-20) (0.-14.5) (0.-14.5) (0.-25)
F(0„) = Fi F

2

57.75 -27.50

(0.-14.5) (0.-20)
F

3 (30)
52.50

where F represents the appropriate values of H, L , or M.

C. CKDATA

FUNCTION CKDATA is called by subroutine AGMA to allow

the user to selectively change the preprogrammed constants

by checking if the value entered is zero. If it is zero,

the current value of the specified constant is not changed.

This provides for flexibility in changing constants with

multiple values, and it guards against inadvertantly enter-

ing a value of zero.
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D. POWERB AND POWERH

These function subprograms are used to compute the maxi-

mum allowed service power, in horsepower, that can be trans-

mitted by a gear according to references 2 and 3. The

formulation based on the strength rating is;

n d K,

126000 SF K
(

S« K L

K m K s P d
K R K T

(31)

and the durability raxing formulation is;

n d I C,

126000 SF C s C
f

Co C

S at <* C L C H

R *- T

(32)

whsre J and I are the respective geometry factors, F is the

effective facewidth, n is the speed of d in revolutions per

minute, and d is the pinion pitch diameter for parallel axis

or is the sun pitch diameter for epicyclics. All other val-

ues are the preprogrammed constants.

E. RTFNDR AND FALFA

The function subprogram RTFNDR, a slightly modified ver-

sion of FUNCTION ZEROIN [fief. 6], is used to find the value

of the root of the equation programmed in function FALFA.

This root is required by the subroutine GFJ for the computa-

tion of the strength geometry factor, J.
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F. SHRLD

This function subprogram computes the load sharing ratio

used in computing the geometry factors. The load sharing

ratio, mN , is determined by;

P N ff C0S 0n
m N = = (33)

. 95 Z .95 Z ? nd

where Z is the length of action defined as;

Z =i-(VOo2 -Db
2 W*.2-df -V°

2 -D
b
2 -V*

2-^) (34)

The subscripts on the pitch diameters are:

(1) o : outside diameter; d = d (2/P
d )

(2) b : base diameter; d
b

= d cos 0,

For epicyciics, replace the outside diameters is equation 34

with inside diameters : d, = d - (2/P
d )

.

G. THICK

FUNCTION THICK returns the value of the normal arc

thickness of a tooth at a specified diameter given a thick-

ness at another diameter. For external gears;

t 2 = djUtv/di) inv 0, - inv 2 ) (35)

and for internal gears;

t a = d
2 ( (t, /d, ) - inv 0, inv 2 ) (36)
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where the subscript 2 represents the desired point and

subscript 1 represents the known point. The involute func-

tion is defined as;

inv x = tan x - x (37)

The arguments of the involute functions in equations 35 and

36 are the transverse pressure angles at the points under

consideration. The pressure angle at the desired point is

defined as;

d, cos 0,
cos 2

= (38)
d 2

The known point is usually taken at the pitch circle where

d, = d,
1
=0n , and t, is defined as

t = = cos ip (39)
2 2 P d

H. GFI

This subroutine is used to compute the AGMA durability

geometry factor, I, in accordance with reference 2. The

geometry factor is defined as;

cos
t

sin 0, m G
! = (40 )

2 m N (m G ±1)
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where m N is computed by function SHRLD described above. The

plus sign applies to external gears and the minus sign

applies to internal gears.

I. GFJ

SUBROUTINE GFJ is used to compute the AGMA strength

geometry factor, J, in accordance with reference 1 with one

major difference: the values used are from analytical devel-

opments and are not scaled to a normal diametral pitch of

one as are the values used in a graphical layout discussed

in reference 1. The strength geometry factor is defined as;

Y c cos 2
ip

j = (41)
K

f
m H

The load sharing ratio, m N , is computed in FUNCTION

SHRLD. The stress concentration factor, K
( , is determined

from;

(42)

where H, L, and H are determined in FUNCTION AGMAE1. The

value of the root fillet radius, r, , is;

(b - r T )
2

f
= r T (43)

(d/2cos 2 ip) + (b - r T )

with the dedendum, b = 1.25/P
d , and the root tip radius,
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r T
^ . 2 8 /P nd. The values of t and h are determined from the

anlyticai geometry of the tooth form layout described below.

The tooth form factor, Y , is defined as;

Y r = P nd

cos Ln / 1 . 5 tan Ln

cos n x C,

-l

(44)

where t and x are also from the tooth form layout mentioned

previously. The helical factor, C h , is defined as;

C h = 1 -

100
1 -

100

-1

(45)

where tan v = tan ip sin O n
for ip < 50°. The normal load

pressure angle at the tip of the tooth, Ln / can be seen in

figures 6 and 7 and is given by;

Ln
= cos-i (46)

where the subscript o pertains to the point on the outside

diameter and subscript b pertains to the base circle. The

plus sign applies to internal gears and the minus, to exter-

nal. The thickness, t , at the outside diameter is deter-

mined by function THICK. For internal gears, replace the

outside values with the inside values as before.

The graphical tooth form layout is a method by which the

variables h, t, and x can be determined from actual
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measurements of a tooth form drawn and scaled for a normal

diametral pitch of one for the case where tooth loading is

at the tip. Loading at the tip of the tooth is the general

practice for considering loads on helical gears. Refer to

Figure 7 for the meanings of h, x, and T where t = 2T.

Before determining h, x, and T analytically, several refer-

ence parameters must be determined as suggested by Mclntire

and Lyon [Ref. 9]. The first is the radius from the center

of the gear to the tip of the inscribed Lewis stress para-

bola which is point S in Figure 7. This point is the inter-

section of the line of action of the tip load, tangent to

the base circle, with the tooth centerline. The radius to

this point is;

a„ d b

2 2cos Ln

(47)

An additional reference point is required to fix the geom-

etry. The center of of the root fillet is taken as this

point which can be obtained by a very close approximation.

To locate this point, the gear center is taken as the origin

of a cartesian coordinate system with the tooth centerline

as the vertical axis. Two possible cases exist for the

location of this point with respect to the base circle.

Figure 8 shows the case where the point is inside the base

circle and Figure 9 shows the case where it is outside. The
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coordinates of this point, (XC,YC), can be found from Fig-

ures 3 and 9. For both cases it can be seen in Figures 8

and 9 that;

HYP = d R + r
t

(48)

where d R
= d - 2b = d - (2.5/P

d ) . From Figure 6, the angle,

€ , is;

t c

€ = inv sin~ l (49)
d

where t c is the chordal tooth thickness given by;

t 3 cos 2 ip

t c = t (50)
6 d3

and t is the normal arc tooth thickness defined earlier.

For the case in Figure 8;

XX = (HYP) sin e

XC = XX + r
f

(a)

(51)
YC = >/HYP*- XC 2 (b)

and for the case in Figure 9;
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0, = cos~ l

(d„/2)

HYP

OPP, = (HYP) sin 0,

OPr 2 s= opp, - r,

HYP, = V^PP 2 (d b /2) 2

(d b/2)

2
= cos -

HYP,

X = 0, ± inv 2
- 02

"-•, for external gears
»+« for internal gears (see Figure 11)

6 = \ + e

XC (HYP) sin 6

YC (HYP) cos 5

(a)

(b)

(52)

tfith the reference values of r
( , XC, and YC determined,

the values of h, t = 2T, and x can be analytically determined.

From Figura 7;

XT = r. cos a (53)

YH = r
f

sin a (54)

h = r v - YC + YH = r„ - YC + r , sin a (55)

T = (t/2) = XC - XT = XC - r
f

cos a
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YK = (57)
tan a

where a must be determined such that;

YK = 2h or YK - 2h = (58)

Substituting equations 53 through 57 into 58 yields;

F [a) = XC - r,coso! - 2tan o> (r „ -YC r,sina) = (59)

Equation 59 is the function in FALFA called by RTFNDR to

solve for a. Once a is determined, h can be determined from

equation 55 and T and t from equation 56. To obtain x,

observe the following;

y = tan- 1 (h/T)

Y,= (V2) - y

and
x = T tan y

: (60)

While not precise, the identical methodology is used for

internal gears. Figures 10 and 11 apply. The expressions

for internal gears are given without further development;
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h = -r„ + YC + r, sin a

T = XC - r
f
cos a

t = 2T

(61)
7 = tan-* (h/T)

%= (7T/2) - 7

x = T tan %

The values for h, t, and x are now used to determine the

stress concentration factor, equation 42, and the tooth form

factor, equation 44, required to compute the strength geom-

etry factor, J, in equation 41.
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APPENDIX 3

LIST OF PARAMETERS

While it is not practical to list all variables used in

the formulations or the program, it is useful to provide a

list of the major variables with a cross-reference between

the analytical names and the FORTRAN names. A detailed

listing of each common block is also useful when studying

the program.

T. PARAMETER CROSS-REFERENCE

This section provides a listing of parameters with both

their analytical and FORTRAN names.

Math FORTRAN Variable
Symbol Name Definition

life factor

load distribution factor

overload factor

reliability factor

size factor

temperature factor

dynamic factor

service factor

center distance (theoretical) (in)

53

K
L

AKL

K m AKM

K AKO

Xr AKR

K, AKS

K T AKT

K v AKV

SF SFB

C CDE
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(E=epicyclic, P=parallel axis)

surface finish factor

hardness factor

life factor

load distribution factor

overload factor

elastic properties factor

reliability factor

size factor

temperature factor

dynamic factor

service factor

helix angle (deg)

helix angle (rad)

transverse pressure angle (deg)

transverse pressure angle (rad)

normal pressure angle (deg)

normal pressure angle (rad)

diameter of gear (in)

diameter of pinion (in)

diameter of planet gears (in)

diameter of ring gear (in)

root diameter of a gear (in)

d s DS diameter of sun gear (in)

? FACES facewidth (in)

FACEP (E=epicyclic, P=parallel axis)

54

CDP

c, CF

C H CH

c L CL

C m CM

Co CO

c
P

CP

Cr CR

c s CS

C T CT

C v CV

SF SFH

$ DHELIX

HELIX

h DPHI

PHI

% DPHIN

PHIN

D DG

d DP

^PLN DPLN

d„ DR
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F/d FBYDE f/d ratio (facewidth/diameter)

FBYDP (E=epicyclic, P=parallel axis)

I GEOMI duribility geometry factor (pinion)

GI durability geometry factor (sun)

J GEOMJG strength geometry factor (gear)

GEOMJP strength geometry factor (pinion)

GJS strength geometry factor (sun)

strength geometry factor (planer)

computed k- fact or

(E=epicyclic, P=parallel axis)

mesh frequency (Hz)

(E=epicyclic, P=parallel axis)

overall reduction ratio

(E=epicyclic, P=parallel axis)

stage reduction ratio

(E=epicyclic, P=parallel axis)

number of teeth, gear

number of teeth, pinion

number of planet gears in epicyclic se

number of teeth, planet

number of teeth, ring

number of teeth, sun

transverse diametral pitch

normal diametral pitch

pitch line velocity (fpm)

(E=epicyclic, P=parallel axis)
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GJPL

K KFCTRE

KFCTRP

f MFE

MFP

Mo MGOS

3GOP

m G MGE

MG?

NG NG

N p NP

NP NPLNT

NpLN NPLN

Nr NR

Ns NS

D PD

?nd PND

V PLVE

PLVP
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Pwr PWRE

PWRP

n
in

RPMIN

nou ,
RPMOUT

n. RPMI

n RPMO

frpLN RPMPL

n p ,
n G RPMP

power split per gear pair (hp)

(E=epicyclic, P=parallel axis)

source speed input (rpm)

output shaft/propeller speed (rpm)

stage input speed, epicyclic (rpm)

• stage output speed, epicyclic (rpm)

planet speed, epicyclic (rpm)

stage pinion and gear speed, parallel

axis (rpm)

allowable contact stress number

allowable bending stress number

shaft horsepower, output (hp)

bending stress (psi)

(E=epicyciic, P=parallel axis)

contact stress (psi)

(E=epicyclic, P=paraliel axis)

torgue (k in-lb)

(E=epicyclic, P=parallel axis)

tangential tooth load (lb)

(E=epicyclic, P=parallel axis)

II. COMMON BLOCK DETAILS

The following provides information concerning the vari-

ables in each common block. The numbers in parentheses are

the size of the array where applicable.
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Sat SAT

SHP SHP

s, SIGBE

SIG3P

S c SIGHE

SIGHP

T TORQE

TORQP

w, WTE

WTP
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COMMON BLOCK AGMA3 I FOR STRENGTH RATING )

dynamic factor

size factor

load distribution factor

overload factor

allowable bending stress number

life factor

reliability factor

temperature factor

SFB : R-^4 (2,2)

AKV :: R*4;

AKS ;: H*4;

AKM : : R*4;

AKO : R*4 (2) ;

SAT ! R*4 (6) ;

AKL : R*4 (2) ;

AKR : R*4 (6) ;

AKT : R*4;

COMMON BLOCK AGMAH ( FOR DURABILITY RATING )

dynamic factor

size factor

load distribution factor

surface finish factor

overload factor

allowable contact stress number

elastic properties factor

life factor

hardness factor

temperature factor

reliability factor

SFH : R*4 (2,2)

cv : R*4 (3) ;

CS : : R*4;

CM : R*4 (2) ;

CF : : R*4;

CO : R*4 (2) ;

SAC : : R*4 (6) ;

CP : : R*4;

CL :
• R*4 (2) ;

CH :: R*4;

CT : : R^U;

CR : : R*U (6) ;
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COMMON BLOCK PES DAT

PWRIN : R*4 (2) ;

RPMIN : R*4 (2);

RPMOUT : R*4;

DHELIX : R*4 (3) ;

HELIX : : R*4 (3);

PD : : R*4 (3) ;

PND : : R*4 (3) ;

DPHI : : R"4 (3);

PHI : . R*4 (3) ;

DPHIN . : R*4 (3) ;

PHIN : R*4 (3) ;

NDI?P : 1*4;

IARR : 1*4;

I2PIC : 1*4 (3)

;

I HARD : 1*4 (3,2) ;

IOPRO : I*i*

;

NPWRIN: 1*4;

IPWRSR: 1*4 (2) ;

NRED : 1*4;

(DESIGN PARAMETERS , INPUT)

scares power input (hp)

source speed input (rpra)

output shaft/propeller speed (rpm)

helix angle (deg)

helix angle (rad)

transverse diametral pitch

normal diametral pitch

transverse pressure angle (deg)

transverse pressure angle (rad)

normal pressure angle (deg)

normal pressure angle (rad)

number of different power sources

arrangement code (1=parallel axis,

2=epicyclic)

epicyclic code (1=planetary , 2=star)

hardness range code (1-6, see S03R.

AGMA)

operational profile code (1=naval pro-

file full power 5^ max; 2=other, max

power continuous)

number of power sources (inputs)

power source code (1=turbine or motor,

2=multicylinder internal combustion

engine)

number of reduction stages
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NPATH : 1*4; number of power paths ( 1=single, 2=dual)

NPLNT : 1*4 (3) ; number of planet gears in epicyclic set

NHELX : 1*4; number of helicies (1 = single, 2=double)

COMMON BLOCK DESEPC (SPICYCLIC DESIGN PARAMETERS)

I1G0E

MGE

RPMI

RPMPL

3PH0

PWRE

DS

DPLN

DR

FACEE

GI

GJS

GJPL

SS

NPLN

NR

: R*4;

: R*4 |[3);

: R*4 i[3) ;

: R*4 [3) ;

: R*4 (3);

: R*4 [3) ;

: R* 4 [3) ;

: R*4 13);

: R*4 |[3) ;

: R*4 [3) ;

: R*u ( 3) ;

: R* 4 |'3) ;

: R*4 [3) ;

: 1*4 | 3) ;

: 1*4 [3) ;

: 1*4 13);

overall reduction ratio

stage reduction ratio

stage input speed (rpm)

planet speed (rpm)

stage output speed (rpm)

stage power split per planet (hp)

diameter of sun gear (in)

diameter of planet gears (in)

diameter of ring gear (in)

facewidth (in)

durability geometry factor (sun/planet)

strength geometry factor (sun)

strength geometry factor (planet)

number of teeth, sun

number of teeth, planet

number of teeth, ring

COMMON BLOCK DSSPP.L (PARALLEL AXIS DESIGN PARAMETERS )

PWRFAC: R*4 (2,3); stage power split factor

MGOP : R-*u (2) ; overall reduction ratio

MGP : R*4 (3,2); stage reduction ratio
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RPMP : R-*4 [6,2)

PWRP : R*4 [6,2)

DP : R*4 [3,2)

DG : R*4
|13,2)

FACE? : : R*4 [3,2)

GEO MI : R*4 [3,2)

GEOMJG: : R*4
|[3,2)

GEOMJP; r-*4 [3,2)

NP : 1*4
|[3,2)

NG : : 1*4
| 3,2)

stage pinion and gear speed (rpm)

stage power split per gear (hp)

diameter of pinion (in)

diameter of gear (in)

facewidth (in)

duribility geometry factor

strength geometry factor (gear)

strength geometry factor (pinion)

number of teeth, pinion

number of teeth, gear

COMMON BLOCK R5SEPC

PLVE : R*4
|
'3) ;

FBYDE : R*4
| 3) ;

CDE : R* 4
|[3) ;

WTE : R-^4 [3) ;

TLPIE : R*4
| 3) ;

UNTLDE: R^4 [3) ;

MFE : R*4 [3,3) ;

KFCTRE: R*4
| 3) ;

SIGHE : R*4 [3) ;

SIGBE : R*4
|[3) ;

TORQE : R*4
|[3,3) ;

RPME : R^4 [3,3) ;

PDIAME: R*4 [3,3) ;

WGHTE : R*4;

(EPICYCLIC PARAMETERS . RESULTS )

pitch line velocity (fpm)

f/d ratio (facewidth/sun diameter)

center distance (theoretical) (in)

tangential tooth load (lb)

tooth load per in (lb/in)

unit load (psi)

mesh frequency (Hz)

computed k-factor

contact stress (psi)

bending stress (psi)

torgue (k in-lb)

gear speeds (rpm)

pitch diameters (in)

gear set weight, estimate (lb)
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SPCWTE: 1**4; specific weight (lb/hp)

MTHE : 1*4 (3,3) ; tooth numbers

ISIZEE: 1*4 (3) ; length, width, height estimates (in)

COMMON ]3LOCK RESPRL

PLVP : R*4 (3,2) ;

FBYD? : R*4 (3,2) ;

CD? : R*a (3,2) ;

WTP : R*4 (6,2) ;

TLPI? : : R*4 (6,2) ;

UNTLDP : R^a (6,2) ;

MFP : R*a (3,2) ;

KFCTRP : R"*4 (6,2) ;

SIGHP : R*4 (3,2) ;

SIG3P : , R*4 (6,2) ;

TORQP : a* a (6,2) ;

PDIAMP: : R^4 (6,2) ;

SCDMIN; : R*4

SCDMAX : R*4

SHP : : R*4;

WGHTP : : R^4

SPCWTPJ : R*4<

TRQOUT: : R*4

MTHP : :
1*4 (6,2) ;

ISIZEP: 1*4 (3) ;

(PARALLEL AXIS PARAMETERS , RESULTS )

pitch line velocity (fpm)

f/d ratio (facewidth/pinion diameter)

center distance (theoretical) (in)

tangential tooth load (lb)

tooth load per inch (lb/in)

unit load (psi)

mesh frequency (Hz)

computed k-factor

contact stress (psi)

bending stress (psi)

torque (k in-lb)

pitch diameters (in)

minimum source center distance (in)

maximum source center distance (in)

shaft horsepower, output (hp)

gear set weight estimate (lb)

specific weight (lb/hp)

torque, output (k in-lb)

tooth numbers

length, width, height estimates (in)
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APPENDIX C

REGAD SAMPLE RUNS

This appendix contains samples of actual terminal ses-

sions using REGAD. For the sake of brevity, only two com-

plete sessions are included. However, a number of analysis

and design runs were made using a full range of options and

configurations, and they compared favorably to actual

designs. The comparisons are not shown here due to the pro-

prietary nature of the designs used for verification. The

first example is an analysis run for a locked train, double

reduction gear set with two different inputs. Following it,

is the results section from a design run using the identical

parameters as the analysis run. The second example is a

double reduction epicyclic gear set with the complete analy-

sis session followed by the results section of a design run

as before. The analysis and design sessions are identical

with one exception. A seed for a random number generator is

requested in the design option instead of diameters and

facewidths as in the analysis option. For those cases where

an infeasible design is generated, a message will alert the

user and the program will continue. To obtain a feasible

design, or just a different one, rerun the program and
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provide a different seed for the random number generator.

This method was used on several occasions to obtain the

desired results. Once a feasible design is obtained, the

user can then use the analysis option to obtain a design

that more closely suits his needs.
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Ĵ
»» _-,_

^ 03
z cq -3

—. H EH "**

a. \ •a!

SB 03 S Q
\-» H **
03 w EH O
J CO -3w Z W
H _» S3

H 03 ^.Eh EH
s as 4HS O
CJ &3 i to cj o
H Oj Z&H EH
w H ""M
3 Q 3 -3

«J :*S Q «*3

u o *~< EH M
h -; O W EH
Dm pq >-3 CO Z
H 33 3 W
U H CJ EH 05 CJ
cq O OS M •< Z
CM O O Z &3 «<

CO E-t EH 3 CD

• *

Eh

—

»

« ^«» am*

m rr> m enww "* w
>l >i X X
«« <: *: »JJ

OS 03 03 03
LB 03 03 Q3
«< < «fl -aj

• • • *

a- =r * 49- * ar
K £; * * * «
03 03 Q3 03 03 03

a CO
H CO cq a w
» H 0» -3 Eh
u a. 03 Eh X M
& -3 O Z CJ EH
W Eh EH =3 ae 3

Z
O
H
EH
CJ
03
-3

EH 63
Cm CO
03 <
U Z S3
en o r- CN Z CJ
a H

EH
II II

cq cq
OM r- CN

<C J
- O, Q Q Eh II II

-1 «
-3 O O O CJ 03 03 -3 -.
•aj U CJ cq Q3 03 ^(NO
U CO H H -3 <: <c cj *> in

Oj M w pq M M CU ^«. >

H M CO Q .—» .—» CO Q3 cq -^.'- o
03 CO X O r- CN 03 —.-^ 03 co i sr

o \ ~- w ,«« 1-1 CJ • • z << «- CN ^^ cq 03 -
<c >< O -*.X O «c .»» H Eh Eh O aH • • O ^» >i 03 O
CJ X © o o • CN z o .-3 CJ H O Eh Eh r- O • *C CN
Cq *— en «- m o» r~ *c r^ „». • • Eh CO -^t-J CJ Eh t— m CM *

03 \ * *t- w * % « cq cq <c ** • • O » ^^ W ^»o
CO vjO vO » • vO \ •^o te a a 03 ud » 03 ca Oj v£> «» • + «-

Cq W ^'>-'in Oj *"

'

^^ m o o D -^ID 03 03 S *— un fli w w
Eh t*« — GO z "*** u u CJ "---a: <: M "- cq QS Cq W 03 W o CU H M M cq m n cq 03 O O
CJ «5 Eh Eh Q *—' Eh M Eh n »» «-» Cm Eh Q —'*-* J eh a —

' U EhW Eh H M «C H CO H «* Z h *«: 1-4 H <=« H
X <! 03 03 W Cm 03 -J 03 Cq Cm Em O 03 cq Cm Cv <C 03 cq Cm II O
S3 Q 3 3 03 M 3 Q 3 03 H H U 3 03 H M U 3 03 (H t-3 CJ

UUUCJUCJUUUU uuu UU'J

99



www.manaraa.com



www.manaraa.com

oooooooo
oooooo*-*-
rv|tN(NJfN(N(NCN(N
a a a o a q a aoooooooo

oooooooo oooooooooooooooo
(Nni^in^|NcoWO'-fNir|^iniOIs'aOO^O'-(N(T)^ir)

QQQQQQaQQQQQQQQQQQQQQQQQoooooooooooooooooooooooo

o o o o
vo r» ao j>

(N rsj CN (N
Q Q Q a
O O O O
a s a s

CO

EH CO
-3J z

CO EH o
ca o H
<t a* EH
w s *»*

o o
u

CO
03

EH
az «a! Qi

o CO 04 s
H M O o
H X u
U <J Z
o O uQ hJ H H
&4 -u H -4
03 h4

i-4

CJ
=5

U
CO «JJ Q UH 03 04 HX CO hJ < CO N e-t 03 CO »-a a. CO t>4

«s z
•a}

Ot W
OS CO

o
o U

04 z w 04 H
03 CO

t-4 J o CO h-4 &4 h4 i_) -4 H U o CO U cq u u
W 03 m M 03 Eh 03 05 Q3 J a. VO 1-1 a EH Oi Oi
nJ z a. CO a. W Oi £U Oi U z 04 en &4 04 04 W
1-4 o O X hJ X o O :>« h4
<t H a E-» l-J h-4 a. hJ -4 J 04 u H hJ e-t i-4 i-l Oi J hJ
03 CO -4 «* hJ s: -; i-4 -4 o H CO h-4 «* -) S r-l hJ.

•4 w <s O BS <c o <c << <c E-t Oj 04 •4 o z <! O <fi <C
0j Q U O < a u U U u CO 04 Q u C3 «a CJ u u u

u u u u u
o

U U U CN u u
o

CJ m U CJ u u u u
o
3"

o o
ucjcjinoucj^o

100



www.manaraa.com



www.manaraa.com

o o o o o o o o o O o o o O o O o o o o o o o O o o o o o o o o o o o o
o r- cn no 3- 0-1 •«o r* 00 cn o •* N m ^, un 'O c*» X cn o »— CN m 5T un -O r^» X GPt o r— CN no ^ lO
^, ^T 3" :* cr 3- * 3- ^, cr ID ir> lD lO LO lo m ir> lO iT) ^o vO ^O -O ^O ^o •-O vO -0 >43 r^ r- r*» r* p^ r*-

N 'N cn CN CN CN CN CN CN CN CN CN 'N ^1 CN CN (N CN CN CN CN CN CN ^4 CN CN CN CN <N CN CN CN CN CN CN CN

Q Q Q Q X X Q a Q 3 a X a Q Q ^ G Q X Q Q a Q Q Q Q Q X Q a X X a Q Q X
O O O O O J O a O O o O o O O O O O o O O o O O O o o o o o o o o O o O
X X X a x X X

CO
M
CO
X
-3

<tj

25

a X
u
M
cu
W
II

CN

X X
CJ)

cq
OS
X
m

X
Q
a
z

CO

s X

• •

X
z
a
o
a

X X

as

CO
03

EH

X X X X
*

4

X

*

X

*
»

ft
ft

X X X
X
u

to

CN

X X
c*S

-a}

03

X X
to

CO*

X
CU

to

X
ro

Q
03
<»J

X
H

X X
X:

to

CN

X
to

no

CU
z

to

X X
to

to

Cu

< % H \ X X —

»

* » ft U « ««, to Cm CN H
II CO x CO \z «aS <t: \ * ft ^ «a CO ^,, OS to Cu
CN H *~ X >V 03 '03 V * ft CU to

*" ro 3! no -3
XI * -3 \ 33 CJ -^ <c % « ft L) ^_^ X *rf cu •"^ PH

% ** CN <* to a O • • Oj • * « % CN H u to CJ to

3 cn z ^-» Q3 ««, z 4 •* •» ^^ >»* -3 IH **, <-3 ^^
CJ -J » «d <S- > CU z M X -* ft -sO h4 E0 Cm CN X CN
H cq » X 1 X 03 ^3- ft

*-* *S 33 X X to O to

CO hh « as r- 01 OS Eh > 4> u •* % H -J ^O X \0
X X X #4

"^-
c*« OS O CO « ft <c to ^.^ % X *^ CJ to*

Q < CN X ^i z Oi M H ^J * ft CO ^fc
f^ 03 X Cu to CU

II ca % CJ r* O X Q X !* ft to ^5 *>^ OS tgm X 0*, Eh
<» •< X to i-t M ^* M H ft ft ^

^

^-* X <z to cu CN 3
*-* cu r» z X E-t X > « * CN Eh H M ^^ as % to

it to o i— a. EH (v. O z * ft
** <c n) to ro to no .^

X •• \ M to M CO 03 H * ft ft w o CO W Cm ** _» ** CN
X "*

*

to Eh \Q3 Pbi z eu » ft OS u to X Cm H CN CU %

O • CJ to U O O Z n* ft EH tt _» Q H z to •"3 no
CJ X ft X

jg
co H O CJ > ft u (u CN to Q -3 no X *•

Q X a W M CJ EH H H i* ft CX4 u ^* Eh Z Cu >-' o CU
Z O CN w X a z «C CO > » ft ^3 to o X to z Cu w Q
o u to SS CN M -3 Q cq # ft % ^^ u: o ^^ % CJ CJ U
H 0^ X to s Eh 3 cq a » ft CU CN <6 X CO X X % to

E-t Eh cr ^» <c CO t; ^ » ft 03
,-' ^ Cm to*

«

Eh to ^, ^.^
cu Z X CO 23 M CS co 03 ft ft Eh X X CCS z <C .Mt CN CN
O ft3

x
»— to X CJ

a
i-l o

CM
<: O

*
* ft

ft Cm
u

to •cq

to H
X

Cu
z

CN to

no
to

no
s cq 00 "—

'

03 << "J CO i *i x. CO to CN CU to CU *•*• to*

< CJ VO X X a. < X M * ft to u CO >^ to X o H CU
03 z % r-* j3 m X CO •» ft W to ^ z ^^ X CJ X X
CJ « » *" % <c OS CJ ^ X ^ * ft i. ^.^ «< M ro 03 X o X
O OS * r» » M <e o -3 * ft X no to S «—

»

Z to w X
as OS X *"• ^ y CO z <c •* ft to

"»»' > Ck z to __^ CJ Cm
CU =* CN to X as w i3 z j*. ft CU > US Q3 M ,^ no % to

% ft CN H Q X J <3 4 ft [14 CJ < to X CN to A «*,.

OS OS X • to 'O Eh -3 3- * ft X to to ^^ Cu —• CN CN CN
W X t~ X X w X M M » ft to ««, ^^ CN a 03 "•

to to

Eh Eh * CN T— a o Z C3E X a ft w CN CN *—

'

» CO u no CO
z z V to » X M Eh 'K' ft CJ to to z ^^ 03 <32

>—' **
cq W •» X s X a X ft •4 X CN CN H m 3: Cm cu Cu

««, »— to o o tn O 03 «• ft ft to
>-' •*>-• Q3 to* Cu X X >

* * • to • >« a ro X O •& ft H X X 2 H H 3 o J
£ * X \ft X w = &-. & ft O r*4 Ph CU X % Cm <c CU

en x X »~ to X o o X o X S ft CJ CO CO Cm z Cm
H CN r-»

"—

'

ft CN a ^o »— IT) <T> a ft X \ to H \ to \z in m CN ft to X to to % 00 4S «f ft to \ \ Eh ^^ 03 hJ ^^ •-3

w % % r* X 0m+ \0 X \>« to <?. ft Oi X X <C ro 2 03 CN X
x X X to CN =T d- to J- X 0m» ft ft CJ *c <c Q *** Cu Cu to CUH 6-» «• T— r— to X % % o % »" r— * ft X X X CO H Z CO m CO

a «c % to X _« r- X \ w \ to «* ft Vi < to CJ CJ W X to X ^—

•

.w
c H \ \ T— *-"

"

3- \coW T— « ft >« =H CU •4 ,«c O CU a CJ CN X
u to '*"' **

'

*"* X r~- ** *-* £3 **
to
—

*

-a <i «a: o \ o \ \c as \ c t \
Cu • • »— T— Q * « o CJ *—

-

% Cu % m
H E-t E-t en H *-'

to =H Eh CO h* W H « J? X z ce z z ^p. O z M , 'Z
«* «* **. U <c *• Z «s «< ^ <c X <C 5 ^r 1*3 o U o o CO H o CN rJ o

J a. X X s M x on <J s X z X M X ft «3 M CJ -J X ** X X ^-»
to X to z XJ o 05 OS .OS J OS % H 03 03 <c OS X 03 X ft ft O <a X H X X a ^_. X no »X

•* H O o • • O U o a co O O 5h o o» o z ft S' hJ w o U o o z CM o «^
• OU en to Cm

o

<»
.Cm

o

X Cm

o

«*

CN

Ct,

co

f*4

O

•o CtH

o
CN|

w

O
m

X •3

sj»-

X OS u * u H CJ cm to

CN
u CU CN

CN
u

u L> (J u r- 03 at '- r— r" <— b U (j

101



www.manaraa.com



www.manaraa.com

o o O o O O o o o o o o o o o o O 3 o o o o o o O o o o o o o o o O o O
,0 p» oo Cn O *" CN co •d" iO vO r» 00 CT> O *— CN rn ^, in u0 rto 00 o> O <~ CN CO ^3* in ^0 P- 00 cn o r">

p* p- pto p* 00 00 00 CO JO 00 CO GO 00 oo o> a> o> en o> en en en C31 a\ o o o o o o o o o o r~ *—

CN CN CN CN CN CN CN CN CN CNCN CN CN CN CN CN CN CN CN CN CN CN CN CN <-o eh rn CO CO m CO CO m m cn 00

Q Q Q Q Q Q Q Q q a q a Q Q Q Q a a Q Q Q Q a Q Q a a a a a a a a a a a
o o O O O o O O o o o o O O O O o o O O O O O O O o o o o o o o o o o o
a a 13 a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a

«.Ot -». +co r- O - % i 3 * »
— pq CO -. —• \o CO \«- Cm » *
CN 03 '-*—»rn w fe O ("to 00 \ to <* * $ w a
»H co t«n w a O CN CN CN 03 V * * o w

vO CO a <to* ca <j to 00 • • -j£. t •» « < 03

»-*H * 03 Q M Nto*-*- v <t « * » U3 H
o< » —»Z J Q LO to to to to \ • » U CO

or-* r»l to E-« Oi P0 • -^ r- \ w * » * <a pq

03 (N ** —. Z * • O CN CN GO o * * Oi a
O » pq «1 3 —

»

i- OCN . vO C3 * *
P-l o 03 "*• torr> toO • »— • a •» 4* o a CO

to
*•* 3 Z —» to un in «" \ to to •» « ^ < H

—>a, Q( ij CO CI CN 'sO » O O \ -» » A C7> o
CN X » at >— to-

• *— tn x: oo • * 4 CO w Z
»H ^.z eq pq ^- toOO >*4 • T— « <** on 03 o
o a m * n a \ .*- to\ • « * CN M
N"* » >-» «-»04 Ol 553 O • \ J CN > « 00 «« W EH
Oi E-» Ocn-J« u o i- r- US \ «• 2> # CT> U a a.

a a a *—
e-h * • » • -a: 04 * # *- Eh M

o o Oi CO - — \^o •" to o « -s- to 03

H 0» K Z —O • cr ^o w CJ> » •* z » &4 U
CO OS to to CO * <—»—»-• a • a •4 4 *d w O CO
»H -to. —to *** CO \ * . U3 O to •* * # ra 03 pq

^^ to CO co P0 *"* CO . * < O \ • 4 W z a
CN O4 W>-H w u o \ too \m » V EH o
»H _J hJ 3 Ol toO 03 \»- • CN # > z H cq

CO 3 Oi Oi to 03 \o u • \Q t— • * « o Eh aW U a "-a -»o cr> m to »- *v to # ft » a 04 EH

04 04 cu cj m e-« vjO CN \ \ • E-t m 4 •si- H
33 CO 03 * "-» % • fm • CO O M • 4 4 03 >*

O * * -»w ^—

,

to to*— us in «=»s to * 4 - u J
H Q< ...» ro Q f*J m CO • \ -< CN to m 4 si- o co z
CO H f*) —u ww 00 O EH tocr \ • i » ft o w O
» 33 to-» oj * pq pq • o u \m o to * • a a

-»CJ5 M "-2 —. CQ ca to O to (to. »rn • « •* z u Cm
(N 3C S cjci ^N GO \ • • Itoto *-• * « CO CO -j H
* » Oi to w H M t- o • \o • to 4* a- 3 *t!

.O Oi 03 —» pq CO CO \»- r- > in «- • •» » » -j 03 zw X to co Q * M > -»v bi I"* to t"» * * to 6H M a
04 CO -* ^"X —» to U • 33 < «- rn to * * w «* Z 03
03 % (T) H CQ <*) — toO u toin •** t •» * E-t a w
H X w CJ &H "-* co \o to \ tom *—

s- * Eh Q C5 cq

CJ «« pq * to pq toino\ in • • \ • tt » M <: a
i. a O-.-.Ifl r*to m co pto O r- u « * 30 03 «*» Eh

* a a ft en cd w • CPi ^o . O to «c \ * * o» ca
»U •» -to* >— M w <- \ • »- m 00 &4 o S' # -aj EH w Q4

—»co W pq W CO 33 * u * to it oo 03 • * •» Q4 CO a O
<N * OW> toE-iin-ao in ^ cn 3 o * « * o M Eh
*Z cj u h-J —.a . CO GO • to • 04 « -i * • 04 > CO
m m S <a! en m to T— to • T— » T— to CN * 4- Eh 1-4 ow a &4 "to- W «•w to O to \ \ * » 04 * -J 03 o
CU Q \ to\ W E-t m ^ hJ m o o T— Z • > Q3 ^ «aj 04 Eh
Cn U (J ^U 03 * . *- u . t- m to M •* « s U >
S3 CO O. rn a. E-i U r— • to t- 00 ^N r— a a- m CO EH < o z \
» * w w w u eu »r- \ V

.
» CO • V 04 # « Q hJ Z EH O >• —

.

^«. .^ ^«,_
.-«. —

.

CO 03 CO tt, CO • tot o • to T— 03 03 * * M a o o o o o
<N <N ta q w ii « r— in O in r— • to CO to «• A W a Eh r— t— pq co rr in

to « o to 03 to a Nv*-o m \o O 03 \ * « * z • • *c 04
vO vO \^\-.H 33 • CO • 00 O 00 3 • £ * M >4 03 O CO KO ifi o vO ^o
to— to— rn ro 33 fc, *- CN »— cv, cr\ r- Oi o « ^ Eh 03 CJ pq «-* to— to—

Oj Ol as to—as * o CO W « . CO CN • M « * «> 3 O z X
Q a 020cna O 0< CN CO T« CN ^ •a o Q 03 «a: cq &J ca pq pq
J «* Shia v » *c U u r- <«! V to •a: V. « s s 03 W Oi <e eh EH Eh Eh Eh
H H .a Oi a w —

.

£-• to to <^o H Eh O Eh z Q * A 00 Q a a Eh H H H H H
Z Q m O Q O Cn co «-w • rtl «* ^o << M z "U a O ro z <: 03 OS 03 03 03
=3 Q« w u «• u a * Q • . r— Q CO «- Q 03 M •S- «. to CJ CO «aj a 3 3 3 3 3
**" CN f0 r- t- CN «- <M rn »— CN

u

ft

u U CJ u u u u u

102



www.manaraa.com



www.manaraa.com

oooooooooooooooooooooooooooooooooooo
<N(^3, in*or^xcno^<NPOH/ ^v^r^xcno^cN^3'inor^xcno<-cNri03, in^or*

rnrnrnrnrnrnrnrnrnrnrnrn<nrnrnrnrnrnrnrnrnrnrnrnrnrnrnrnrnrnrnr^aQQQQQQQaaQQQQQQQQQQQQQQQQQQQQQQQQQQooooooooooooooooooooooooooooooooooooxxaxasssxssssxssssjxssssxaM'xssssxssass
o -3 X CO 03 m) en z «d U X X Eh O X X X X
z X a CO cq o q x o EH ca Cu C E-t ON en CN z
H J 3 no «aj O CO z X X X m lO rn <:
53 -J «* % cq cq CO 1 H X X X X % « % s
X «u X cq X CO X X X EH co z X X X
O X co en H O X 03 :S? X O X z «* H/ sr •3- CO
CM <C X \co EH cq 3. H X z \N X
CO Oi H Q I «C 3 » X U • EH H H % • Eh X
w e-t cq Q X Ot O X X «sG X X EH CO X X CO
04 k H 3 X 5» a* oi *SS Cm <: z 4 X EH z X EH X
Z a o rtd PO Q3 T— (H X X X u z Eh O

Cm o H X s &? cq \ cq z CJ X -=c H X Z X
O H eg X E-r X ae z co z «< X X X EH EH O X

e-t < -a X CN O O 03 <8 s X X X X << X EH
X 'j Oi rj f 04 <c -3 X to X z u X X
h4 =3 <s CO H \ X cq CU X <s CD H X «d X
X a U pq cq .. -3 q O *a CO X «• z CJ X Eh X
«< x CD 3 CO < z 1 w H X M X Q CO
Cu 03 x ^, •4] OS X O Eh X X X z X X X z z
«« H X • • E-t

,— «=c a cq »— EH X H X X «a H -a fe

cj H Eh CO CO ro cq 1 z * z -a X X X z
J 3 X CD ca X «* % «c X X X X Q X

CO X O z r* O r- h4 X CJ Q CO X Q E-t X X z H)
H X • J o rn CO m Oi (N M X z Eh X X &H Eh

CO -3 t-t *H cq % i~ X Q X H CO w <<
S3 X 03 O EH X X -J. X uO \ X CO H X H CO H Eh X
<< O «* Cm CJ en <« C3 CN cq X H Eh << > X X <3 X
03 W X \ z 1— 03 CD <c CO <C > O CD X
CD co u> co Q CO ^q H \o -*, <£ X <* X z CU X X X
O H -a cq -J cq CO • • EH X X X X X H X X z
03 CO 3 03 -* J CO » CO X X X EH X co X H
Oi X O X U -1 1 X ^» E-t < cc X CO X X CO

-1 H 03 cq H «< X <i z M H X X cm CJ
CO «5 E-i <S cq *q as kO X «. Cm OT X X X EH X w
H z U 03 cq «sj ro cj m M O < z Eh <! • X
x «* X S X X CU % Eh <$ -a CO X CO H
E-t a Md 6-t X u U CO Q X % tH X CD H u

as x 03 cq ca CN M Eh X Q X •J <c Eh Z X «S co X
g 03 M Cm -i o r" ^q Q X co <c X X H X X X Xx X X X O X Cm \ CJ a X << X << Eh X X CO

en w On o X Q X cq X a M ~
EH a X <

LO lO m <N X o -» cq U Eh z X X H z X X Eh EH z X
% % % % X Q * 3 H H X «< 03 EH "S3 O X <C <c XX X X X 32 X o CM X cq X H X • EH X X

Z 3- !* * 3- M cc r* i-3 Cq H Cu X CO 3 2 <c O Eh CO X
03 W> X O CN i-3 q X H f E-t X X co
x %

1 «< » «C X CO M X Z • X O Q X X X
eh jH, Z U O X cq x 1 U co X O X X X S X X
X * a H X ^ cr> CO Cm X H CO EH H X <: 14) X Eh Q &-* XX CO X H J PL. .«-» O \cq vO X EH CO X X X z O X co X

EH f" 'O U *— x a U ^..m u CU «JJ CD X CD CD <=*: Z EH 3"
cu 0M, SB

*—

'

X X cq X H cq as ID » X X X X X X X X X X in
X co x in x U X 3" co Q X X X u CO a> CT> CTi en CT« o> C3* X X X *
« X a ^D H EH 3- H o rn (N M eh m lD in m un LD 3- X X X X

.-». X cc <M> X to X CU % Obi > CO fN «— Cu z * k k « % % V H 3-
o • x o E-h ff" OS X Cm X O O * \ cq X X X X X X X X U «d V
^o O O CO r* «* X «* C en X X X X X ^ J- sr sf =T 3- •3- X Eh \

fe co X =3 % Eh *» z Q N. cq en cq c* w X XWW \\\ X X X \
^> h • vfi CO «—

*

H z CO *-» U 3 ^^3 X •J
** CO CO X *^

•"-' in Cu X "-'
83 «c x H CO O O X z 1 Eh X 1 X Xw' x ca H 6h H 03 Eh O CO CU Eh J X «* Eh H Z X Z O CD CO X «£ EhX x X <a <c -5 CO X «* X Eh ^ «* HH H cc <C U < X O X Z Eh <:

Eh Q "•* Oi &H CU s sc X H Eh X U « o Q S <C CO 03 X O Eh fO M X «a Eh X XH -C o H O ca 03 03 X <C 03 X 3 X X <c X CO CO H CO X .-1 W O X
05 X Cm H 03 H O O Cu «* cq O —»1H Eh 3 W X O CO z X X X u X 03
3 X H CO sb co CD Cm X Cm fN Eh O Cm U X cc X <c CO X X «H X X

*~ ^j rn «- CN rn sr *• CN m *™ CN n =r m ^o r-^ X a-.

O O O
u u u u u u u «- CN m •3- m

10



www.manaraa.com



www.manaraa.com

oooooooooooooooooooooooooooooooooooo
^^intrjinintrjtnLnuOuouOva^^sO^^^^o^o^t^c^t^t^r^r^r^r^t^t^coxaox

QXXXXXXXXXXXXXOXXXXXXXXXXXXXXXXXXXXXooooooooooooooooooooooooooooooooooooasaaaaaaasasaaaaaxasaaaaaaaaaaaaaaaa
h4 * * %0O
«« » ft .«» **

*

z ft * • no Q
<5 J. «

ft ft

—' 03

H ft » z 04 X
— X a- ft CJ> » M
~»£h * > > H ^-^ %
•» > * CO rn -»
X O • ft eq —»nn
i- 64 4 <* o a X o-"

^"Z * ft * M CJ
in H ^^ * * * o> Q -I H
vO * ft ft CI W pq Oi
kN f* ft ft en M x cq x
X x • * ft CN Cm »Hq
t- z * .j ft 00 <c M —. »cq
»H « # * * CT» CJ u rn 03 X

\e-< » ft V W >-* 03 Z
%Z 03 * ft « Oi X << •>

. O W * * z X CO MM —
s u CO e ft <: cq 1 J »co
•4) —

.

3 ft « ft n 03 03 pq Cm '—

03 O •• * > cq m X Cm EH
rJ6H « Sm « ft EH CO Q M Z
O » X ft ft Z X «. Q M O
03 a ft » O Eh Z CU CN
04 O 03 Q ft * ft a h3 X «z

03 O W ft ft hJ O *-* «• Ow ca Oi <* * <c a ro X EH
x o » 04 3- ft -3 04 ^"Eh
H 03 *" o ft ft o Cm 03 z <:

at H ft * ft o o <k M Oi
fltt (N* CO 4 ft X —» X z
O W CO ft ft z u Eh CN CU » —

»

33 6-t a * CO co X —
• »Q

(9 E-i 2 <: ft ft X Cm z ^.cq d
2S W 03 * * * cq z M rn Q3 •hss O » * % EH H a "-"z

3Eh CO CJ o ft ft pq <c Cw z »
CO M W 03 ft ft EH X 03 (S H « •

H 2 CO a. ft ft Eh X H % X (N Q
M ft * ft cq <C CO —» Q4 •— pq
3 SB ft ft ft X 03 X CN Q 03 • T— CN 03

«* O CJ • ft ft o» o *"• »CO O II II Z
Sh H ft ft ft *« Eh cq CO Z ^^03 X O O *—

"

Z CO ft St ft Cm CO Q z M rn 3E «! 03 03 •HOW * ft ft ft O M O « ^*Oi \ O4 Q4 X
<* Q X X ft ft • cu > M 3 M M O O z x
Eh X IT) ft ft M o EH 04 X » • M M <i cq
03 m Q no ft ft H t -3 03 04 04 z r" C • 03

O m z t « ft 3 T «C a, o \ »M ^^ 03 _» ^_, X — 3
X - <c X ft ft ft cu s* Eh as Z CU ^ CN cq ^
CN X X in *& & z EH <: o Q «aj 00 at \« ^^ • • ^^ 02 . ^,
m cr o « ««* ft ft H •J z EH Z Q ^-04 >H Eh H Eh EH z pq
% » en \ r— ft ti <c CO M Z X •< <5 00 M St cjj in
X \ * V <tC

i. £ CO a pq X » pq r- M Eh CN ^_. • • rNj • (N
a- \x \ ^ ft ft ft z • "6 CO X CU O N \ • •43 % ft O •> -5 X »
» s-'a> **" ^"'

ft £ H » 03 w \QCC M CO =t X VO Ml 03 03 O *• pq &V ft « Eh CQ C3 ~ h Oi M pq II
>—' m Oi 04 "*' m 05 —

*H V H E-t « ft X o X z -*o <! X X Z ** O O Z
03 rtt * *« «< ft ft o o OS <c O tr> M M < O pq M M cq w cq
O a CO a a ft -S ft 03 cq cu M a '— » EH rt! 03 a Eh X «-* •—* Eh X —'Eh

03 H 03 03 Q ft ft CO x X 03 a q ^. M Eh O a H «s M <=c M
H O CO o O 5s ft e X o X «C O Z CN Z <: pq 03 cq Pm b CC cq Pm 03< Cm x d. P«4 w ^ «. CO u en > CJ Oj * M Q X CJ 3 cc M M 3 cc M 3
T~ ^

J:: ^v •£

ft a

*- (N

O o O « « O
10 r-* 00 CJ cj U u u CJ <J u U CJ U CJ u c.J V c,J

104



www.manaraa.com



www.manaraa.com

oooooooooooooooooooooooooooooooooooo
OOcOOOCOaXD^^OM^^^^UMM^OOOOOOOOOOm-i-crrf-fr-

oooooooooooooooooooooooooooooooooooo

r- CN
II II« CN «- (N z z

II II II II l-H H
X X 33 33 05 OS Z
-J -3 EH EH 3 3* MHHK «< «c Oi CU Q5 COIBK <c Ol 04 <; z z 3 u
as z «< H Z Z Eh <3 Z *— CM 05

X M <J 3 «< Eh H — —

»

CU z 33
h3 —. •••» Q Eh mm «—

»

Q <. 05 1- CN w oW r- CN » «* *- CN < Q 3 • • 03 •» V5
>* . • • ,—

^

cn «w> a, • t EH z ^

.

Cu EH Eh _, ^^
o a H 6H o H o z Eh H <S C5 W o z hJ Cfl O o 05
v£> hJ. cs sr X r~ J O Q H U CO • • 0> O CO «
CN .*-. • • « <: CN «•» • • en as CN _» z z CN IT, » 3
«* X x o % * X 33 u w 3 % • H H ^ to o o

o \o * i-j .J m hJ \o lh Eh Eh O H ^ o Q o ^D w 05 05 •a »r» CU
t- —'in WW*-' w *"» LD <e «c un hJ II CM vO C/J

w LO 3 3* —

'

LD w
*"•* 33 33 hJ

'"-' a. cu U Z II Z «-• Cu CU -^ M
o w Z Z o J w z z O X H 33 O o 05 W z z w o >-)

E-t Eh Q WW £_, «S Eh a «—' w Eh u (32 Eh EH 13 w Eh a w w

«

Eh Q Eh OM «C 05 M «c H 3 <C S SB H «* H «S ZOlKW Cu Ck4 O <C 05 w PH &U O Cm Oi CU O o o 05 w Cu Cu 05 w o M
t3 3 05 HMO cu 3 05 M H e> -J z z C5 u Oi 3 05 H H 3 Q5 O en

o
CN

o
U U U co

o
u u u -r uuuuuum o

u u u

105



www.manaraa.com



www.manaraa.com

o o o o
O *- (N 00
<N CM (N CN
zt ZT & ZT

Q Q Q a
o o o o
a a 23 a

o o o o
:» in so r*»

CN CN CN (N
Hf ^ ^ cj>

Q Q Q Q
O O O O
a a a a

o o o o
00 <J\ o *•
CN CN 00 oo

Q Q Q Q
O O O O
a s a a

o o o o
cn m if LO
ci oo oo on
* 3- cr ^
Q Q Q Q
o o o o
a a a a

o o o o
<o r^ oo cn
oo oo oo oo
& & * &
Q Q Q Q
O O O O
a a a a

o
o
3"

a-

o

o o o
t- cn oo
^r ^ ^
3- 3- ^r

q q a
o o o
a a a

o o o
5 1/1^
;H» H/ ^»
H/ 3- :»

a a a
o o o
a a a

o o o
i-» oo o>
^ ^ *
^ 3- a-
Q Q Q
o o o
a a a

o oo «-

o o
a a

o o o o
cn oo * m
in in in to
^ ^ ^ ^
Q Q Q Q
o o o o
a a a a

a

c*
cq

»

Z
M
a
CM
cd

Q
Z

CN ">4

II Ito ^m.
C7>

c.
~M

O 03 05

H CO CO
05 05

O 2 3
o O* CM

CN

25
H
03
3
CM

•

a
cq

cn ~» —.

CN
II

i- 25

as

to
05

a
cm
05

CM ~.

CO
w

• o
OIO
W on
• «

CM *"
Cq
05 Cqw Eh
H

i. OS
M *

25

M
ce
3:

cu

in <-

O
Q Ei

Cq O
05 C5

COw
cj

05

o
CO

05
cq

o
CM

Q

O
o

o

o

CO
cq

Cq
25

Cq

•

CJ)

25
cq

Q
25

•

CJ5 -^3 r-

—.{U •

O H W
»- o
on _ .

»«. o
VO » 25

«—w w—*IH

H a —
m <e
a: cq Cih

35 as H

cq cq
• •

C5 CJ)

25 25
W W

05 05
O O

^— CN CO

25

H
a
CM
05

a
CM
05

«- CN

*" CN

©"* o OO*
CN W W 00
oo • • oo
* CJ) CJ) »

sO O 25 2S vO
—'00 W W ^

M H
W O —"— W
H E-t *- '-* E-t

05 O Cn Cn 05
at cj> h m at

05
J —

.

CM O
if

^—00
* »

in w
w

Q E-»

<< H
W OS
05 SB

05

Cu

m

EH
CJ

a
w
05

Cm

O
Q
CM
cq
CM
CO

E-t

CM
Eh

O

25
H
05
3
CM

a
25

CN
V

cq II

25 • CMHZ h«HH
3 05 Q
CM 3 25

35 CM

II 2 «
CM —'*-»

M CN

35 M 25

H
o
a— CM

O 05
m
oo ,-»

«•*
\o -
—'in

cq
E-t o
M <
05 cq
3 05

H
<!
Q
05

cq
E-t

cq
a
«c
OS

<;
CM

z
M
CO

cq
Q

r- CN
II It

Q Q
CM CM

H H
a

_cm
OHt-fN
O » •

on ^E-t Eh
•>» h4 O
o w • t

—
* CU Oi

cq MM
Eh Q —'—

'

05 cq Cn Cm
3 05 H M 3

H
S3— a.

O H
r*
00 ^^

—'in

cq
Eh Q
H «C
05 cq

05

O o
U CJ CJ CO

o
CTi

O
o

u u u u u u

106



www.manaraa.com



www.manaraa.com

o o o o o o
tf"> tD in lO ^ ^O
* a- zt =r & *
a a a q a a
o o o o o o
a a a a a a

o o o o
cn rn * in
'-O o o o
H/ a> H, .3.

Q Q Q Q
O O O O
a a a a

o o o o
^o r*» co o>
j3 O -O O
^ ^ cr s»

Q Q Q Q
O O O O
a a a a

o o o o o
O «"" <M rn ^
r» r- r» p* r»
h; -/ ^ ^ ^
Q Q Q Q Q
o o o o o
a a a a a

o o o o
m ^ r«- co
r- r* r— r»?? j?
a a a a
o o o o
a a a a

o o o
O *• CM
CO 00 00
H/ Hf ^
q q a
o o o
a a a

o o o o
00 CO 00 GO
^ ^r ^» ^,

Q Q Q Q
O O O O
a a a a

o o o o
ao cr» o «
CO CO CJ> CJ>

cr & & &
a a a a
o o o o
a a a a

in
CM

O

-1 -4

X
i-4

W
B

i-4

a
Q

a
z

Q
z

in m
*

CM
•

&J w
C5

•

C3
•

,«•» «*
M H ^^
** "*m* X ^»„ ^^
X X -J tmK MM H 53 M •"^

-3 hJ a ^

,

^^ >—

•

X
w &4 z Q -• 0m, X M
a a « «! H M M -5 o
Q Q 0m, OS •—

•

""* M Q Q w t—
^* '•»* H C5 X X w •4 •< a fN

*- (N • • —

'

cq M H M Q a 05 05 ** a
II II ~»0 Q X Q Q t-J -4 a <! ««* o CJ CO "* o
M H M Z z M «• Oi &3 w cu •05 to w -« o 05 E-t

a a «— < «a! M —» h a a m —»» o Q M Q u Cfl
a. 04 X • * W H *"* ,»^ ** M 53 CJ -*\ ^s> N w o
H M H —. ««> a "-• » *-»co M CO * w Q ft o —

.

z ^» ,-» —.Q CJ3

a M J «" CM Q X -^ MO ^o -, M * ^«, 03 M M M ^^ o \
—» 0m. H w . • MO —'U QUO a ^ 0m, **! '-» a "— M 05 —
t- <N as >-» —

.

a oi Ol Ml m m -^q \ 0m. Z i, CO ^^ CU M M ^-'Z M«, Cu Z ^^ <l M t-
t t z o O Q W w o W f-O o< — o Oj -* r- o Q ^^ ^>* Z M o Q M z ** *-* •

H E-" « CO T* • * o a »t- m CN M •» m M M -as a 3- a M Z M O
hJ O »- rn m —. X X •=r Q O C3- — —» :* ^.'—O 3- —.a a E-i Cu cr —. Cu a •a: a w

• t il k k * -> O i-3 O » O II ^ ** Q O Ik «• Q P- II «> Cu cu *< II o ^ « Q Cu eh a, .

H H H lO SO * W m M m *>o ^) —.
»— VC »0j \D vO «. z «— o •• a *^

II MX. c* ^o - II
"** <e ii 05

a a —

'

*' in a *- a T— ** r— m —"—'in ii
«- ** in a w •m* in ii z *-M T— *—

•

in 0m. z II 0m. Q3
Cu a. o w z z **"' "*^ *m* ""-»

II
"m* ^» «aj M ** "•"' M <: —» M «a;H H CM M w *~* o **' o w o X O W MO w ^o w M E-t '-'Z o w ^* Eh M •—* M

>w >»* rsj Eh EH a »-' H ** Eh EH E-» m E-i e-t q *-» e-» EH O M H Eh a •—
II Z M Eh E-« Q Z II

w M <w
H H <c H M M <: Q M << ** M <: m o m a M < M o m a

i. i, O 03 02 W i. o CL4 O OS o W O Q3 W Z O 05 W Q O 03 w a 05 a cu o 05 w a 05 a cu (X4

M M a EB 3

O

05 M CJ M cs 3 a a O 3 05 Q-i CD

o o

3

o
m

05 Cu CS

o

3

o

05 Cu «SJ cu a o 3

o
CO

05 Cu «: cu a m

o
c^

107



www.manaraa.com



www.manaraa.com

oooooooooooooooooooooooooooooooooooo
0)^0>0MJi^0>^OOOOOOOOOO'-'*'- '"'"'-1-'-'"'-(N(NfN(N(N^(N(N

QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQoooooooooooooooooooooooooooooooooooossssssssssxsssxsssssxxsxsxsxxxssssss:
• 04 »x

*^ o X »
^" X x co
• V0 3 =3
X ^» o o
C3 » 04 X

X Z3 ^m.

«_. •3- q H • •

CM k J E-t ^

,

% \ X z rn
M k Cu O
*** • • X U X
X 3 O X o
03 o «"- o
«< H-} »T— ta

as cq X fc CN
O H —» —

.

X r» x ^m.
t« —>* (N CN »o> • • ta

CN •

M M
pq

Q
X «-

Q w
O Z *—<•* *—

*

O X «* O
E-t Q Q

03 03
U Q O
O -J

u xz
O ^_. <c <c pq u X o
CJ5

M M
^q
H
X X hJ H

H H
*•«, x % % &H «.x X u
M, X «•* —* o X H o o
m • «" ^" X ^3* X x x

• ^» » » 04 «.<« cu x
x r» H M X X X
x % *** >-'

*1 *q x X
• H Q Q < M CN <C i,

«« Nprf Q3 03 z Cu r- Z O
M a O *< <fi o o * o
*"*' ^T 03 rsi X X IH X X M 03
EH » << rs H M EH CU ^o Eh X

»- (N Z H X << <• «* X
II II X ^^ ,»

,

H O ~-« —

»

X X \ X X
^-» .—

»

cu O O Q ** H C X u » X X
M M z c* o 03 • «- (M o< M i- x z
M» ta»» *—

'

•3- tn •4 a O m in o > X o
u u • ta » X z o «. » X *- X
H M X o -O M «*: <& ^o X w » X X
a, a, Z .^ *** -»

ta • ^^ <«« s.^ Z CO CO x X Eh
x x <C H ^-» ^_> 03 o x r*» ^> z
H H • -»* x X r— r— ^o w w O o m * Z X

M, —» —

.

H EH EH ta » • Eh Eh EH X «- X X
H -«..-» M ro z H M M X w H H CiJ u »< -&
x-'r- CN ^** t -J 03 03 ** C3 -J 03 03 03 CO X X X # 5
U • • Eh W Oi 3 3 Q • • 3 3 Oi EH X 3- « X
H Eh 6-t Z CJJ z 03 ^, ^«. Z W ^, Z m -EH x mOimU x • .—

»

_ «£ '"' fN .—«. «k o 03 CO w fe w z ^- 5f
—s x • • —

»

a. a —

*

r" CN X v % r- cn H _» cq «« s X Q X on -
o w -^^ o Z M o O • • M H M • • EH O ^_» >H O w 43* O V taX
in h m ^O *** r* CO o o ** *—

*

o» o» U m O • 3- EH ta X X X r-
a- _*-"-' » — Eh a- 3- x x ^_ Q a w w M m LP. ta in «Oj V. X T~ ta

»* u u ta « 25 * O •> • • e 03 03 • • o 03 * in z w H \ hJ CU -\
vO »H H 'X) % X -sO © 10 03 03 ta <c «: 03 03 <r- W 03 ^o k • ^ CO •*-" « \ WW LD Oi Ou ** in cu *—

'

CN 03 03 in a: ar 03 03 OJ 3 O -^
IT) Oj *>^ z m \w w x ^--z < *£. ** M M <S «< Z CJ ^-» w Eh Eh O X -EHX H M x ** w o w H M *•"* ** H M o Ht eo 03 pq <C *«J H rn CN <!

Eh Q —

—

E-» Q "-» Eh Eh Eh ^^ ^* a '-^ • Ni^ *.^ Eh EH «! Eh Q ^** Eh CU s X Eh «- X EH «! M < H HH «* Q z Eh H <C H O 03 X «« * r- X
« X ii, &h 03 X X 03 o OS X X x fJ-. z Cm EL* o o <! 03 ia i*4 03 Eh O o 03 X »o3 X M H 3

O
O
N

03 H 3 ID 3

O

M M 03 M <c M M a u

o
CN
CN U

Q 3

U

OS M 3 CO Pu

o
m

; u cn

X CO
r- CN

X X
rn

O
CN

108



www.manaraa.com



www.manaraa.com

oooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooz:aaaaaasaaaas3aaaaaa53aas3a53aas3aaaaaaaa
x 3-

=» »
* X
X

x x
x 3

• EH
to
z
o

o
a
33

EH

u
3
a
04
as

33

^O *
»X
X 00
CO »
»\

-J
<
3
Q
II

X
-3

CO
z
H
CO
II

33 r-

X O
O X
x

X X
X
x pa
a x
3 X
Z H
x
EH

a

x
H
X

H X
Eh
M Q
CO X
X X
X H

CO
«C X
Q

CO

X
co

o
o
o

33 a;
CN CN
3- rn

CN X
h ^r

«. »

x \
^ \

£h Eh

e a
X OS

o o
X X

X • • CO
v£> X X
»Q Ehmo<

I

m x x
r- H X
X X 3
m x o
X
3- OS X
%x o
X H
>JZIB
C5 63 W
Z CQ

m a
CO # 3xsz
\Q o
*<N 03
X »x
CO X Eh
»T- Z
\ »x
*\
x \»
Q •»»
O CN X
CJ 33 O
x «- cn
a* * %
%X X
X \£> r-
3" » »
*o \
x in —

*

x i

CO iTi

Z CN
<C X
x m
in » o
*X X

<~ CN

Eh

a
05

co
z
.-J

u

X
X
X

•• M
(N 03
X

03 Q
o z
M

r- X
** X
u

CO H
X Eh
CJ X
03 X
X s
o
CO «*

OS X
x x
3
o x
x u

Q3

X X
O O

CO
03
X 03
X X
a 3
x o
Z »4

03 X
x z
H <
z
X ^j
J

«• M
ft 3
X X
<N 3" *-.
afr so ••

(J
03
X
o
co

03
P4
3
o
X
ca

x
Eh

X
O
Q
ca
ca
x
CO

Q
z

03
ca
3
o
x
ca
ca
=-*

z
ca

*
ftx
&
in

x x
i- cr
» * 03wo

Z X

\

Eh

a

— X

X
Eh —
Md

« as ca

O o z
X M

X CN CJ
ca * •

X \M
ca <- as
z x ca

H «* EH
CO * Z
z x ca
ca r»

• x *
u ca x
• 3 -O

CN
»
X

o
X

«U X f
CO »UH\

X X \
X »

>-j o fn
i-)r S
H *«"
3 X »

*- X
>-».CN O
CO »«"

ca

u
X
X
o
CO

X
u

X
ca eh

Q o
O X
u X
X 3-

cr *
» X
x a-
3- (N

3 ca \
WQSM
CO
o
O
X
UX
tN

m

3
o
co

x
p*»

«
X
w
3
o

- Oi 3E

X X O
a- CN CU
» r"

\x
<N

X
X
o
u
X
z
H
CO
z
X

a.
x

X
CJ
X
X
a
,co

X
X
3
o
a,

x
CO

u

Eh
O
Z

» CO

X
X

Cm

O
Q
X
X
a*
CO

Q
z
<:

x
X
3
o
CU

X
X
EH
z
X

•a

X
in
to

3
o
i-5

Eh
«= •*.

S3 ••

X «-«

o a
x x

•. x

rvj

X fN
X
O *
U x

3"

X —

'

z
H Eh
CO «s
z ax x
o

• X

H X

X
k
X
X

X
u
X
X
o
co

X
X
3
o
X

o
X
X
o
Q
X
X
X
CO

X
z
<1

X
X
3
o
X
X
X
EH
z
X

ft

ftX
in

\ \

sm

-»x
•• ^
^_^ »

a \
x »
X o>
*-• X
x

Q H
X CJ
X X
X X
CO co

X
X
X
X
X
X
o
X
X
N.33
Eh (J

OX
X
X

H
X
X
«s

X
Eh
X
a

M
Q
X
u

3
X
ON

Xm

X
»

<*•

X
X
M
CJ
X
X
CO

X
oX
X
X
H
3

X
X
CO

X
X
3
CO
X
X
X
X

X
a

x x

X
CO
<J
EH
co

X
o
X
X
X
EH
CO
X
3
o»
X
X
X
X
<<

CO
X
X
Eh
X
23
<;

x
«a
x
CO

Eh ^
«* .t

a ^x a
o x
X X

Eh
<: ^*
a ..

x
o a
x x

ft

X
a- on <n
cr *
» x »
X 3- X
I- » CO
* \ XW x

CO

Eh Eh Z

Eh

II

X
H «<

x a
3 X
x o
x z
00 II

X
3" *
» w
Vco\x
X
5»

Eh CO

X
X
Eh
X
X
•3-

»

X
st

«»

\

X <M
X I

x m
co -
<
&H M
O X
Z CO
z

CO M
x co

o
X »

% II

3 X
m x— CN X

.. » EH

'A
X
X
X
CO
X
Q

X
u
Eh

CO •

x m
x x
x »
CO *
X X
Q X
>-»x
X

X Eh
X z
CO x
z
<c ca

X
x co

M Z
X <G

X X
H

X X
X X

z
X «*,

CO •

O CO
X X
U Q
X o
^o m
m i

%m
CN CSJ

M̂
••

II X
X X
X X
X 3
EH O
Q

X

X— X
M •• CO
X X z
U -si

X EH
< H X
03 X X

X
CO
X
X
>
CO
z
<JS

X
H

3
X CO
<a co
X X
Eh 03
X X
a

X
—.EH
#• CO
-* II

CO CN
X
X »
X X
CO XX «d
X Eh

z
X «c
X X
CO x
Z II

<S r-

X
X X
3 Q
CO o
CO CJ
X
X CJ
X HH

X
X CJ
<< x
a cj
X M
O X
Z X

.— X HS H
X X
X

* Eh
ft XX St* rsi

ro *.

» X
x cr
r— kw

X CN
X II

X x
X x
r- X
«- EH
» X
X »o
3- CM

Q3 X X X 03
ca x x x x
Eh H Eh
z zXXX

Eh E-t

z
X X

ft ft ft « *
ft ft ft ft ft
33 33 ~ZZ 33 ^3

^o cn in ••• vo
c^ m 3- 3- 3-

\ X
X

h X X X X X

\\\ \\

X X
o o

X X
O Eh

Eh
X «s

CN
» 03 03

CN O O

EH

a

3
EH

3
Eh

XXt-X II XMXX

Eh Eh E-t

<: «C «*

a a S3
X X X 03 X
o o o o o
X X X X X

EH ^A

a a

o o
n ^o
CN (N

O
CN

o o
CO ON
™ CN

o
o
en rn

O O
cn ro
en en

o o o
n *o
en en

o o
x
en

o o
ON O
en -r

o o o o o
t- cn ro ^- un
=r cr a- cr -r

109



www.manaraa.com



www.manaraa.com

oooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooosssaassssssaQsssassssssssssasssassasa
3» 1 CT> a c a O EH -» • a a
% % M a a a -» * «aj u
X O X cu o •< a at O « •» 11 * kj

CO •3 vO U z a a a «—

»

•» * —

»

0mm

% CN » a M t3 Eh a «< * * * vO CN
25 a \ *«*" a a * * * "*

*

*•

*

^> a o> % a a EH O •» # ft a a
• 03 »m 03 Q a ^-» EH • » $ * a a

-»co a x a «a! Z EH \ • » * + * a «< %
tt e-» oo vo •- a -* a CO a a * •» a % a
-.a % « % U a z a a a EH » » a ^^ u
in 25 X \x CO o < Q a M a * * 3- «aj CN «

<*: o> »r* Q H V a 3 «3J * 3. « CJ» a >-- ^«
O a % CN » Z w a -^ a u Eh EH » • on a vO
Eh Cm \ =E *a z z • m z a CO • * cr> « "—•

« * O *: <d co CN a a O 1 4* » CN a <: tJ
rn Pu • • » 3" z hJ a % EH X a • • a «< Oi m *WQ 2 X o 04 a a cn «< H a # » « cr> CJ 1 *m* a

o P* 1 H \ i- o M a a # ft T" a «s vO ki

co os h-J ki z Z m {j % H a 1 * •» % a Eh *—

*

.an.

03 W » O O IH a » k £-• n 1 * • z X a «a; EH CN
<e a CQ 3- kO Oj CO cn a a M 1 « • <; a Q -as **
a a CM rn M Eh a CJ3 <c • » ft * ^ a a a a O
O =5 W a a a » -< a EH a a * ft a a u h u
z o I o> o o «.a u a -a: a a •» * Eh Eh ^_, ki

H a % Cm tt« a m a EH a » • Z z CN a
a a < O X a h CO Eh a a * ft O a O ""-^ U
25 Eh 03 o vo CO CO o H a O «*! » ft ft S O H O %
< «*j CN » a cq a cs a z EH EH X « * z EH a ^^
-J a CO a \ Q a a z a a » 4C- < O < CN
On t-H CO o> «. O o co •-» Q a a 1 « ft a a Z Ik ^^

EH H »3- u u CO a a z a a « ft u a a a
Cu h z x a a eh «« -a: O a a •» ft •» a a u
O CJ3 Q VO T- co CO z o a M Srt -» ft a X <: %
a Q3 % V CO CO Q Z a EH Q a ** • z u a •• *j a

as a «SJ \x a a a EH U z O 4 « a a a a a u
a a »r» z z <c a a CN a «a! a •» * a •a: a a kj

a <c ^ % Q Q a a z % a «a: * * * a z a •aS ^

^

a a a o 03 a «< «* CN a O * » » EH O H kj ro
=3 EH <* «- vo «* «* z a M O a z * * a <: H a > *^
25 O a »m a a o a cu «. u Eh a » ft EH a Eh 01 a >

25 o X H v£) \ % a a * « Eh a a a -aj U
03 r* i a a Z CN z a a O S- ft * a <: a « ki

a co a *> a w IH » a Q a a • « ft a a .ot. ^-,

Eh H CO o o EH Eh O4 CN a O ««s <x 4 * ft 0» cj a ^^ CN CN
25 o o o Z z M U a a * « ft «c EH z a kj %
W X o CN rn a a a «. a X m • • * » ft a a <a ^* CN CN

C^ a a a x a m VO * # ft ft a *•

•

**
« on o l cr» « « Eh cr Eh » EH % z a * ft • a Eh «*i a a
ft » a % vO* <2 « a » a X a X cr ft i* a a a a a
a CN on O X a a a m \cx> rT i" =r 03 -3- ft ft • a M C5 a a
*• H on vO vO T— <y> a- .CN » <N b vO » O •» « « «* n <: a O
3- » % <— % H Q"> VO • * » V % V * \ X •»• ft ft a > a a \ V
» X X a \ x tk k .x a X « X •* X m * ft CJ Eh <«: EH Oi a a
X 9 3 Oi k c-» X X CJ 3- 3- co 3- a % «« « ft «c a z 6h Z a •a! «aj

^ » h *on «« r- r~ z *o k CO h a \ t— « ft *S a a a•W x a o * >. »H \ U \a V 0. \<c si « a a Eh a a C5\\\ vO •" 3- \ • • \a \ V z \ ^ 2 \ «— «• * ft z • • «c a <: *c
«—» *-» *-"

*> » vO ^^
,

*•* U *-* CO *<* a "—

*

a s *-* >™' ^ \S H X OS z a V. \\x '03 a CO a a 03 *! -3- Eh a C5 O «c
Eh Eh EH %p- I ^ <c Eh h ir> a ^ =c Eh a EH Eh «• «f a O u z z z
-=c <b •a: a k «fl a -33 z << z *a a «S CO «* -S •& ft O Q a a O
a a a Q O o a •J a a a a a a a M a a K !& >* a a a -a: a a a
03 03 03 O O o a U a CO a a a a >< a: a a a -s ft a a a a EH a a
o o o U rn cr o a o u o << z O a 5h z t ft a a C3 X O
a Cn fa a a Oh «.&H a a a a M a a a a « 4 a u a «u a CJ Eh u

«- (N nn *"" T— r- ^* " CN •5?

»

*""

O O O o o O ^. <?*.

vo r* CO cr> o r- CN on 3" m ^A -,*

a- 3- 3 3- m m in m m m 6 u u CJ u u u U

110



www.manaraa.com



www.manaraa.com

o Q o o o O O O o O o o oooooooo O O o o o O O O O O o O O O o o
o t— CN m =r m -O r» 00 en o «- CN CO ^ in ^0 r*» 33 CT> o r- CN en 3" m ^5 r» 00 o> o r- CN co 3" n
o O o o o o o o o o !• T— r» <— T— T"» T— t~ *"* T~ CN CN CN CN CN CN CN CN CN rs CO n CO co rn CO

o MD ^o vO -0 '-O -Q vo vo <o 4 vO vO -O •X) X) v0 ^> '-O ^O \Q >x> ^O vO -O •O -O VA •>o -O 4 vD O >Q vO o
Q a Q Q Q a a Q Q a a a CJ Q Q Q Q a Q Q Q a Q Q a Q Q Q Q Q a Q q a C5 Q
O o o O o o o O o o o o o O O O O o O O O o O o o O O O O O o O o o o O
a a s x

\
•

»

\m
•

cu

>

vO
o
w
•

53 23 X

CO
W
-s

>
cc:

H
H
X
H
Q
z

53 S3 z: S3

CM
k

CNw Cu
CQ U
Cu «.

CO —

.

kCN

^X
»U

CN »

rQ t—

Cu *-»

CO S3

%U
^.^ »

S3

EH
U
k
X
u

rsi

Mi
u
m

S3 S3 S3

CN

<
k>

hQ

<S
k

CN

o
<a
k

S3

3*

S3 S3 S3 S3 S3 S3 S3 53 S3 S3 S3 S3 S3 S3 S3

O
rN

o
£h

O

X X
o
in
CN
k
o
^r
c\|

k
O
CO
CN

kj

O
CN
CN
koo

CN
k

O
CO
T—
k

o

k

o
vO

k

o
St

k

X X

o «aj cn CO U ** k cjj O
00 %U k o r— "O\ en T— X CU ^, us II ^^ T—
C3 H *•* .-», (J ^ Q < H ^O k
W Z CQ rn k 43 k i k k O o
k «q Cu * _ k <— S3 ^^ »— CO N t—

\ E-t co <- CN r-
II *: H II ?r* • »"

vO co » ii
««»»

II H <! ** tH Z ^H k
O z *-»w o M «. k cc k Z < O 113 o
cq o •" » u k gm* co us M, CC ^ r- • O Q

• u » ^^ k M* M tQ < H Z 3 CO a «- H
o «- M «k hH *** < >"* Nw* CC Eh z o H k
co Cu w >_» ^ —

'

U k k 6h C3> CQ o Eh O k
\ o CQ > *** CQ «c > EH «« EH CC CJ # CO —

s

cu Cu u o u CO US US CO cu CU O oa k o
CQ C3 CO w u '—

»

<: <c v-^ at CQ „*, Q a O O CN
z k z CQ CO CQ « r- m
o \ M CQ EH ^^ M a ^^ k k
H X E-t O o o o o o o o o O O en O ^^ tH U O O H en r— o o
EH X CO 3- \D vO r* CO en o 1" CN m 3- CTt m O • W V0 r^ en • in o CN <N
<: ^ M m m en CO en en ^, =t zr & Q- « =r o w -i iT zt • Eh * co k k

a* 03 \ J a k r> z W k k <J OhO - w r—
vO H en VO v£J \Q vO o sD ^o -O vO J3 vO CQ -O k • CO vO >x» % CQ t CO o II II

*•

'

i-4 cq « • *—

'

in cu «^ *»• LP • a — en H n
05 <J >« Q a >-^ CQ CQ Q H CN
U H M u CQ CQ CQ cq CQ CQ cq CQ W CQ M CU CC O CQ w HH o » o o
« E-t «aj o > Eh E-t Eh Eh Sh EH EH EH Eh Eh Er^

«—

»

?-> a "— z Eh Srt a ««» Eh O cr =r
&H M H ii o M M H M H M H M M HH r-l H «* «c M H <c r*»

u Z <s Q CC cc CC CQ CQ cc CQ CQ CC OS OS CC Cu cc CQ Cu X CC CC aj Cm Cu O CN O o
k M Q M CU 3 2 2 3 3 3 3 3 3 3 3 M 3 CC M u 3 3 CC H H o * a a

uuu u u
o

CJ »- uuu o
CN

o
CO

111



www.manaraa.com



www.manaraa.com

oooooooooooooo
•oi^co<7>o<~cN<"H-*in^or*»aocj>

ooooooooooooooo o o o o o o
so r* go <3> o *—

mmmLnuDtnuntniDinvOvo^o^ovo^^o^-o^o^op^t*'
^OvO'>0^^0 ,vO lNO^O^O^O^O ,-0^ vfi^43^ ,^O v-0^0'^-O^O vOvO^O v-0'0 ,^O^ v-0

ooooooooooooooooQQQQQQQQQClQQQaoooooooooooooo
o ^-o ^o ^o ^o ^o
Q Q Q Q Q Q
o o o o o o
s 33 s z: ss a

«, Cfl

^.^ > r- CN *- CN
*3 » fa fa fa fa
% cu <: <^ <i <:
H > > > > >
""* * CN || II CN II II

CQ >_ mm ^>» O fa Q< O fa Qj O
fa _» ^, ^^, w < w fa «B > >

T U3« H H H » > >
» """-3 — — — -" *-» -» *^.^^fa
m *a » H > M fi H O W i- o O r- O O W

Eh H CJ u U J • fa • • \^ < w •Xi ** .—. _. ,-» ""-
^*, _» „_» "** «*., ««!0 0^400^OQD O «* o CO o «c o fa CN o < O O > • • O > • • fa

CO btf fa m 0> H o U (N T— Eh CN U k m Eh =t ID W W ^ fa fa >»UW % cr «a: in ,—' » CD 4 LD •*

'

r— U") «c in m ^..z z m ^»z z £,
» II II

«"• »Q Mb •4 i— % Q « a: II %a
^o ~~

—

w o II ^O 1*3 fa O ^o EH O II U3 *: ca o ^O Eh O H iO it; cu O >fl VD h «- CN >.o * *- i— >— n n =5 CN M —*U 3 CN *«* <c CN M —

»

u => CN *-» «: CN —'U =3 CN) w —'in i-J fa —m fa fa i

% % z II z Q II z Q O II Z ^-* -a: <C —•«<(«!.
W M H M C o W ^-sH O w !£ o O fa —» M O w *3 O CN fa ^ H C fa fa > > w > > t-
e-t •——

»

Ph Bh v£> Eh m Eh Eh H U 6-( en =H H Eh EH Eh U Eh *- Eh (H Eh Eh Eh Eh Q *~ w h a — — —HBS Z M — Z M II M —• Z M II H — z M M <3 H «C II

05 fa fa o O o as > O O 05 en O o as s o O lC fa O C as O O O fa as fa fa fa OS fa fa fa fa
s intn u a Q » U U o 3 u O Q 3 u u tj 3

O

u o a

o

z U U

O

CJ) 3 Z 05 M

o

M 3t 03 H M 4

o o o O O o o ^ CN ro
a- m ^o t- CO cri T— »— r- »—

112



www.manaraa.com



www.manaraa.com

ooooooooo

QQQQQQQOQOOOOOOOOO

ooooooooooooooooooooooooooo
00C0C000C0(X)C0C0c0<7\Cn(^(7\<^(7)0>(^0>i^OOOOOOOO

QQQQQQQQQQQQOQQQQQQQQQQCJQQQooooooooooooooooooooooooooo

o ^_»

< ^m. _ H
^

^

^_ •*•»

a* M M CJ
is *< *» *—

»

«aj

W —' M hJ M OC M en ^^ ^^ ^«, H\£ u U —* > in E
^- —. .—

»

,—.
**

«.» *-* M *m. ^«» *"

'

^^, << ^«. *S „a^ *: ^a> ^
o . .< CN O *< O S3 OH m3 o <c vo O E-t o «=< o «C o <S CN O
> «- \ »r* e-4 CO u cr> cj •• O H k t— <: CN *"' m >—' a- •* % lD
& """' • r- lD MS LT) *•' in w t- vO <8 r— \o a ^> <C VJO «G vO <« «— -43

o z *-
ii »

a

% «aj * «< ii *Q 11 k *: % EH « Eh « Eh II »

> «s —

'

o H ^ « W o *o Eh O vO Eh O H md i£ pq o M ^O U W o O «« o <0 •a: o vD «« o M ^O
1 H E-" CM -'U D CN ** «« CN *-• < CN ^U 3 CN *"^

11 => CN ^"^ Q CN <-<• Q CN "** Q ^J
. <c QJ O II 25 a a o ii SB O ,„

,

Z irf t£ ^S O
«• $ ooin w^h o w iC o WiCO^ w M H c r" w M H o u u o w U o cq u O ^O COw

. in EH r- Eh H Eh EH Eh U Eh Eh O Eh r- Eh H Eh Eh CN E-t *» H Eh EH II EH Eh II Eh Eh II Eh CN Eh
II j n HI *-* 25 H II H || M w z H u z M > H en H s H
Cfl || CU O o ibjo a as x o CBHOO as as o a o 03 < o O 03 iC O M ;*s O cc 'jC c o J3
<: <: u Cfl Q 3 U U

o o

C9 3

O
r—

u o 3 U t5 Q

O O
r~ co

3 U U

o

'J Q

O
o

3 CO

©
^4

o 3

O
CN
CN

** u 3

O
CN

-a! C5 3

O
a-
CN

«as tfl Q

O
CN

3

11



www.manaraa.com



www.manaraa.com

oooooooooooooooooooooooooooooooooooo
X C7*

o o
o<—cNoo^in'>or"*x<T>o«— cNoo-^invor^cocno (Nrn^Lfi^r^cowo CN 00

r-f-t-«-(NiN^(N(NfNCNfN(N(N'rlf,nfrl'r)'Tl
|Y)<rlronr04'^^d'

QQQQQQQQQQQQQQQQQQQQQQQCJQQQQQQQQQQQQoooooooooooooooooooooooooooooooooooo

O

Eh

Q

m

cn o E-t

*— VO Q
II

U W O M vO u w
II =1
—» Z
M Hw H
O Z
« o

CN II

o
O CO W M

-~ z
H CN

o o
t3 Q

05 iC
2 <

—. -c

o <c

r» w
i£5 •*

*EH
'.O "*

*-"Cl
i*5

W (J
Eh II

M £h

OS ^

03

m
M «C

vO O EH
«,ao <a

•"* \0 Q
II »«

O H vo CJ
CM w

||

O —

.

O r- W H
E_, m eh w

H OS

C3 Q 3 <

II

O M
CN
O

O on

O O
CD Q

— <C

U3 O E-»

*. tX> <C
r* ^ Q

H E-t

05 <
* CO

o
CN

o

o
C5

CO
E-t

Z
w
s
w
Eh
•=C

E-t

CO

E-t

<:

05

o

S Eh
23 <C

<: m
Q5 05

C5 Oi

O O
05 05
Oi Cm

Z
O

O 05 M

I

W
OS
Oi

as
Eh

O
UJ

hH
6h
CO

Cm
«aj

93
Eh

CO

z
o
M
EH
<:

25

co

C5
z

<a

w
33
Eh

O
-1 Z
J H
O
Gbi Q
W

a co

35 =3

Eh 35
X IT)

00 IT)

IT) *

» X
X =T
cr *
-\

r~ »
X CO

r- Eh
** Z

<c
Eh Eh
«S CO

S3 Z
05 O
o u
Pn

H 05

J O
Cm

X

Eh

ad

05
O
a*

x
EH
O
X
O
Eh

CO

CO M
O
X
EH

Z 05
«a! O

Eh
CO CJ
Eh <=S

Z Pm

CO U
Z M

X
X
EH
X
in

m

co

£h

Z
«4
Eh
co
z
O

CQ

<c
C5
X
a
x

«. a-xmu
^- »

x

\ 3- in
* * »
Z \ X
o •»:*

CO
M
EH
O -
Z CJ
cm rn

03 \

to

X
CN

X
ar\
to
w
Eh

O
z
X
un

x

iu X
»*"
X CN
lD %

—*m
CN «•

*CN
T" tw ^,

Bm Cu X
to »*-
X CN
m »
*x

X »CN
CN CN •

f* >—
'
3"

X to %
^ X
\ tn

CO

cq
X
-3

>
X
X
«

X
3-

«

Eh
co

z
O
Ux
lO

X
3*

a
H
X
CM

X

Eh

\ SE
»05
• o

CO &H
LD

X CN
h X »

•- CN CN
<: f ^-*

»x to
OS 3f
o \
EH *
U CN
<=« X

*x
«- CN

Ct,

u
H
>
X
w
CO

X
CN

X
m
CN

•

Cu X

X <^1

m «•

•. x
—*m
r— i»

»CN

X

X
CN
•a:

CN
X
k

CN

1

a-
CN on ^j-

O
CN

O
r»
CN

O
X
CN

o
CT»

CN

O
o
on on

o
CN
oo

o
on
on

o
ST

U U U U on

o
in
oo

114



www.manaraa.com



www.manaraa.com

o o o o o o o o o o O O O o o o o o o o o o O o o o o O O o o o o o o o
ar in ^o r*» 00 cr* a t- CN 00 ^ m ^o P* X CJ> o r" <N on ;» m ^o r*» X cn o »- CN 00 sr un x Pk X <Tl

^ ^ ^T 3" * ar 1/1 m in m m m m m m m ^o vO \Q ^ J3 o ^o a O sO p* P* P- P* P* r»» p* r* t^ r*

r- p» p» p» p* p» P* p* p* p» p* p* r* r* r* p«* p* P* r^ p* r- r> p* p* r- P* r* P* r*» P* P* p* r» r* r* r-

Q Q Q Q a a Q Q Q Q Q Q Q X X X Q X Q X X Q X Q X Q X Q X X X q a a a a
O o o O o o O O O O o o O o o o O o o o o O o O o O o O O O o o o o o o
X X S X S3 S3 S3 S3 S3 X X X X a x X X X X X X X X X X X X X X X X X X XXX
CM »0 CJ i- CJ m CJ ar k un « • CN cr «~ ar k X X r- ^5 kCN
r- ^»X M <c « hi «fl \ k CO X \ % X *• CM o> CN k X k
koo un Em Cm X Cm k «*, CM CO k X 0M X • T" *»» X un x
X «-• *X ar *m* X r» ar • X 00 ar »• CN sr k k sr »un
^ >(N CQ Z \ T— in o X X ^^ ar X X a v. k r— h X X \ k
\CJ • H O k ^^ »- H CM X tu CN E-» k X k k m sr \ -^0M
% ar X H 1— H* » E-t ._» • • T— CJ k CN CO ^r ar X X k \ k 00 t

t- Cm H Eh <a r- CJ X <0 \ 03 » X k X \ sr m CN k X X ^ sr x
u »cn H in as k O X m X EH k V lb • *~ O CN X Cm CN

X M Q .. X k oa ?h ar k m U m ^_ \ sr «< EH »- i*5 kCN
tn a 3 03 CN CN CO o CJ \ k «Z a \ k Cm CJ k X k

X % o o «- • CO e-t «< k tmm. CN H k X X k *» <Z X m x
O 33 Q CJ eh »X St W u Cm cn m • X vO o MS X X X Cm sr kin
H CN <* cj X Cm x <s X X N-* ar O X EH un cr> o \ k

u<- WO CO «* sr X k Q Pm X CN X Cm CJ CJ k r» ^> X k -kfM
«* »Uh1 CJ Cm \CN X Q3 E-t r— CJ k <c k CJ x «- ar •

Cm X 33 «c V r— m -a eg H k X X Cm —. X «* x a x ^"sr
^ CO Cm Q + to k 03 X hJ X m _) «- un Cm EM CN X Cm

CJ \ <N 03 < CN X X X M 3" k X U *" k <c .. t- he! »
H » » X X O «* ST „„ r- E-t X \ <c M un O CN X X « » X
S3 CN X 00 co n4 \CN CN «< <c k ^^ 2 X T— Hi • Cm X o x in
«sl CJ in CN X Q3 \ *•* k X M m ^o o ** X sr Ht —^ CM Sr* sr k
z on % k it « % -4 X pq h9 a X ** -J X CN Cm X \a u \
X CN X CN > X cj un CM nq CM X -1 X <— k X k X <C k ^».

Q X • in k o o k X X r— CJ <« Q k X un CN EH Cm cn uo
33 <N c» h X X £3 CN w X k X X X uo un *— <C X a x """*

CO «- CM CN in o> u • H CN X X cr ar »• k k X X CN X
T— % % • Ml r— < •d- X CN ar CN r— \x X <- EM r- t*i

* XX ar CN V Cm Cm X k \ k X k \fN ^ in k H k
x sr in Cm • X k f" X k X CO X k »- CN k X -! X
m \ » to ar in CO X X k in ar 00 CN un CC k ^^ CN un h ar
» \ X Cm * W cn m X k Q X k k X k o x o • k X \

CN %—

»

m % CN M f* k in CN CN o X X CN EH cr irf sr <N << k
• ro <•" » X t H k k t T~ • ~n CN • CJ \ Cm . H on

a- CJ ^-, in cr 03 X CM =r x k p* k k X sr <C \ k sr X a x
Cm S3 ^». « cm ca 3- X • Cm cm X Cm o X X Cm Dm * X Cm X (N
k CJ CM k CM \ CJ sr *cn ar k t 00 CN k X un k cc ^~

X ^—* X X O k fM X k \ X p* k k X X X O k X X k
m a: S3 Cm m en CO *— k mi X k 3" Cm o X X in >3 E-t un cn X
%co U CJ » *— CM < X kin m k k • 00 CN k M CJ X ^ X »CN ar
t— k m k Q ,_

^

X r* k k 33 rO <C CN r- in k \
—k * * ^-. x CJ •» k -^CN T~ cT Cm o X CO X Cm «- *"* »— X k
«- X «« m H X i— • "k* k k • oo CN > t— k X k em un ar
**lfl 33 *^ % H O cn "** ar X u 0m» X p- k k itf T— X X iC X m k a
> k CN O CN CO E-t EH X Cm CN *x CN ar Cm o X k O sr un CN
U<N «- CJ • «4 CJ X U CJ k CN CO *

»

k k • on X H \ ^ •

• » X m cr H-J << CN X k S U ^, X r* k un EH k CM ar X
^- X CN Cm w Cm «- m X k < 00 ^ Cm O k X «- • Cm CN
CM 3- T— X «. X k k J") yQ CO •»' k k • CN X X P* ar k CN
» \ k CN X m ca x k X CJ _^ X r^ • H t— Cm X k

CN X \ X * x m CN Cm Sf *•• ^m. CN CN <J ar if Cm ro sr X •- X k x un X
in 33 * 3" % % % H \ ««- CN • «— CO ^-» k k T~ &., E-t « CN X t— k un

X »co x \x X X J \o X *— sr X X CJ M X X % co O « un X k
CN «- O % sr CN ,— •=r X k «— CN X b CN CN «< m s- CN X H Em k k CN ^ CN
'—«-«. * EH l» \ t- CN * m cn X «- CJ k CN ^~ CO ** k <— Lfl Q CJ X r* »~ •

kCN X U «< \ * ** *— «- «tj CN k X k k X u k w <e ^, k ^^ ar x
x w un «*: » x o • k r— X lO X X CN -s •x X Q Pm \CN X X Cm CN
sr > *Cm • •* CN ST CJ VO X k ar km ZT »— CO sr «< \ sr i*s kCNwrJfN CC < ** Ci. m X ** % *-» k X U ** to o x k X ~—

'

X k
• X C % k ar ^_ CN X CN <c ^ hJ «* CN bC un x

H sr ss E-t fH X CN V e-t m • Em ar T— CO EM X o X Eh kin
«fl Cu. H u \« a- • V. <: x •^i*

sr X <: \ k X <C ar x <c k
S3 k CO <s « X k at k S3 CN cc Cm CN X k X CN X CN X X CTi —*CN
CC XX Cm CC 03 Cm X X *- U k CM X T— ar T— X * X « •- CN •

O m «- O O X k O o * X k o X \ k X o X > o x W 3-E
Cm X * * z EH Cm CN CM X Eh Cu X LD X Cm k X CN Cm un o Cm cn X Cm CN

«" CN on sr in 10 *" CN oo -r m *" CVJ rn ar m *" CN oo sr LO r* cn m ar in *" cn on ^

o O o o O o
M3 r» X o> o f—
00 on on on sr sr

115



www.manaraa.com



www.manaraa.com

ooooooooooooooooo
o*-:Nooainvor-"aoo,»o*-cNma'in^o

oooooooooooooooooo
aoaOa3aOaoaOOOOOGOCOa>a><3>a>0>(T»a><J>(J>a>0000000000<— r- r— r- r— *—

xxxxxxxxxxxxxxxxxxxxoooooooooooooooooooosxssoxxxxssxsjssxsssxs
aoaoaocxjooaoaoaaaoaoasaoaoaoaoaoXXXXXXXQXXXXXOXXoooooooooooooooo

33
CN
CN

ft

X
m

ft

sr
CM

ft

X

Q3
*3

CN

X
a\
in
Q

X
en
X
03
EH
en

X
<*l

M
as
x
E-l

s
x
03

<c
3
o
-J

X
«<
23
CX>

CN
ft

X
a

on \
X »
a

<T>

CN

X
a

ft

O
•

Cm
ft

X
a

X
<T>

CN X
ft o>
X CN
a »
» X
o a-

• ft

\Q O
X •

ft -o

X Cu
3- *

ft X
—ft*
(T) ft

X -*>

a- =B

\
ID \r-
q ft <;

>o x
x in

a-
ft

x

x
s»
o
CO

X
o
03
Cm

en
x
6*
o

X
\

ft

03

O
EH

I O
X

03
W as
X o
O X

CN X
<C 03

X X

ft I

X
^o x
\cj

ft 03

X X
-fi o
s en

^a » M

O
CN
X
CN

H a
en E-t

<<

en

x
CN

in

x

x
03

o
Cm

X
CN
«• X

ft CN
X «•

a- ft

\ X
ft -3-

CN \
a *
cN m

x
CT>

CN X
ft<7>

X CN
3- ft

ft X
o a-

* «
^> o
Cm •

ft ^3
X Cm
a

ft X— a-
in *

Eh \0
«sj —'

en

x
CN
«- X

ft CN
X r-
3- *

a- m

H 03

X z Cm*

x x 3
u o
Q3 X
X
Q4

m x
x

ftin
as on
x »

EH X
en M
X X
M EH
Em

m
t- cj
CJ X
x m
un cn
CN »
»x
X vO

\ »\x
»CJ>
x <
X Eh
m en

25 3
w o
H

• H
CJ U
X

. X
M X
X

X
X
a
z
M
X
U

Z
M
CM
X
a
x
CO
fttq

X X
m h
-'Cm
O

b-t CN
-1 cj
X X
S vfi

CN
I -
X

Cm" vO
U \a *
x x
o CJ)

en «*
EH

x en
X

o
H
E-"

CJ
X
Q
X

en
x
z
X
X
«*I

X

ft w
z
x:
x
o
o

*- X
x •*•

X

CN
X
X
on

X
\

ft

z
X
X
o
o
CN

o
\0

rn en
x

I x
XO X

3- <!
CN X

X
CJ)

z
<c
X
en
cn

x
z
Q
X

-s «C\X
ft

X
CJ) *-

«: x
^ x
en on
m

z «

O x
HH sO
Eh *-

U
X H
a «*

x s

«— CM

m x
a-
m a-

X X
O

O Cm
in

w m
cj) Q
z x
«* m
as on

ft

en x
en vo
x \
z *
X z
X X
«* X
X
o

oo m
X
X I

ro
rn o
ftO
x m
\ ••

ft X
Z CJ)

X z
x <$

X
o
a- cn
cn en

x
i z
X

O Xo <
CN X

x a-
CJ) x
z x
<c CO
x on

en x
t- CN

CN
ft

X

<*•

X
X
X
X
<a

>
X
o

«-ftCa
\<c\

ft X
X X
Eh H
Cu

a x
X

• t 3
X o
CJ) X

X
X CJ)

X
X
=5

c
X

fn
:n

X
z
x
X CN
<C X XXXX

«— r-(

CN X
•>o *XXXX
X 42

rn \ X
on * o

ft x x
X Eh
vO < O
\ X X
» X
Z X x
x in
3 ft

o
x
X
o
o
J-

a

x
X
EH

X
X
Eh
Z
X

X
X z
X o
-a: U
X w
X X
CJ) EH
z
« X
X
CJ

X
X

X X
M

X
X
a
Eh
X
X 3
X X

o
E-t

X
X
>
X
<J

z
H

X
>
o
X

Eh
X
z
O
CJ

X
CD
z
X
u
o
£h
X

ft

X
a-

ft

\

«« <c

Z E
X

X O
o x

o
z
z
X
X
3
cn
x
X

X i"S

X X
X "35

X
X z
Z X
X

X 3

X X
X Eh

X O
X Z
^D X
m o
ft^O
X ft

a x
fta-

\ »
*\
• •»

x •

X w
EH X
S «3

O S
X
X X
Xz

X O
a: e-i

<- CNI

EH
X

cn

x
Eh
z
«=»:

Eh

X
O
Eh
X
o
EH

CTi

cy>

CJ) X
M X
X
o
X
X
H
X
X
X
<!
CJ

X
X
H
3

o
X
X
c>3

<:
x
p*

X o
X <N
CJ) I

Z r-
<: >-
x
U X
X

X X

z
X
X
3

X
X
X
m
=>

•/)

M
cn

H
X
Eh
X

X
o
Eh

X
X
<a5

X
X
Sh

X
O
^3
X
<a

x
o
on

Eh
Z
«aS

Eh
X
z
o
CJ

X
X
Eh

05

X
EH

ft z
X X
a-
*•*
\#

ft ft ft xWEH r-

m m
x x
a- a

CJ)

Z X
M X
X CJ)

X
Eh «*S

Z X
X CJ
Z

ft X
Eh
Z Z
<: m
Eh -*
on a

Oz

X
X

cn
cy

D
X
«3
>•

in
ft

x
a

ft

X
CN

X X
*- CN

M tH

X > X
x u cj

XXXXXX
EH Eh Eh
z z zXXX
ft * «
&&**•XXX
CN (N CN

CN

X X
CJ u
X X
X X
Eh Eh
Z Z
X X

* «
X X
CN CN

CT>

X
II

CJ)

X

X
X

jj
X
CN

ft

II

X
X

X
X
«aj

_X
• • X— X
X o
^J s

ft

»- X
H -

ft CJ)

** z
O =
O
X

•J

X H
Eh Z
Z X
X X
X

* X
a cj

X X
CN «-
f- nn

X X X X X X X
a a a a a a a
» « « » » « ftswww

Eh MH H EhEhMm
< «a:<j*a:<:«i:«aj«a:

x^.xxxxxxx
o ••ooooooo
Cm^EmCmCmCmCmXCm

in «-

o
CN
a

o
on
a

o
a-
a

o o
m vo
a a-

o ooooooo
r- cocn o^cn^ s
a- aaininminm

116



www.manaraa.com



www.manaraa.com

oooooooooooooooooooo
aocoaoaocococoaocoaoaoaoaoaoaococoaoaoao

oooooooooooooooooooo
~»

o

>
pr» W «

• » a*
m ai >
ft* &a

II as

O as *4

> <» ft*

ftj O
» QBO 3!

\Q Z «*J

m z
t z omo h

ft* H SB

O* 25 t-H

O M O*
% a*

II 05

0* QS O
> O ft*

ft*

O
ftl H H
03 hJ Eh —

»

—
«3J 3 <3 «>

«

^-» •• —» »—» —«. ••

Q Q3 it •• ^» •• it •• _,
0) O -» —»X —»«-» —iX
O S CO 33 X CN X X X CN
H «tN rsjfc CN CN <N »
5-i in ss » %*— % * <• »—

•4 - Z ^ *- H r-v-r-MOSOOM H » MHM*
z to »<-»«-» % w ^.^.-* » » -». » w

C/) 3 M w •• •• *—
* CJ •• •• •• w>-* •• —•Eh-O O hJSEhCcS<S>COEOh-JEHQ5<!

Z>* Q4 UUUUW^^^ifi^^ifitfl
o
coos as osaSQSQSQSasasasasasQsasas
tOW ft? Wft*'ft*,

ft*
,

ftlft*'ft3ft*
,

&i'ft*'ftlftJftJ

HH E-t H EHEHEHHEHEHEHEHE-tEHEHEHE-iOZ z zzzzzzzzzzzzz
cu -J ft* wwwiywwft*ft*ftjft*,

ft)ft*
,

ft*'

Eh« * «*•*. «#&•* •&**•«*«-
Z •£ * ********* »<&-»*
U I 33 XXXXXXXXXXXXX
03 CN m CNCMCNCNPOCNCNCNCNCNCNCNn'")
QSlD IT) »-*-*-r-,-T-r-r-*-«-r-r-T-
= » % *%»%%»»%**«»*
U X X XXXXXXXXXXXXX^
x-3- 3* 3-a-cr.3, crcr^-3-i3-3-3> c3-3-'—
CO » » *%%%*•»»*»»»« » <r.

^ **^- ^^ ^W* ^^ ^** l*^ «»-»• *—* ^—' ^^ ^w* *"» ««*^ -w^ *<» ^^
X
3" Eh Eh EHE*f-iHHP^^H^eHEHf*EH

» cs -^ cc ••asasasascsosccasasasasasosas
«- O •• O — O OOOOOOOOOOOOO
•j-l—i, i, 'J t, [14 A i t JlifLitfel.liSLjiLiii

o o oooooooooooooo
u-> o r^aofTiOr-cNmsj-inMSi— cocriO
m in inmin ,ovNDvo.ovO'-Ovi3^5vfior*>

117



www.manaraa.com



www.manaraa.com

o o O o o O o o o o O O o o o o o o o o o o o o O o o O O o O o o
*— CN OO 3" uD sO r- 00 (30 o ^" CN no Hf in -O P* 3 CT» O ^ CN OO ^, m -0 p- 3 <T> o r— CN 00
o o o o o o o o O r~ *» r— T— r- r" r" T" r— 1— -M CN CN CN CN CN CN CN CN CN 00 00 OO 00

o o o o o o o o o o o O o O O o o O o O O O O O O o O 3 O o o O O
Q Q 3 3 a 3 3 3 3 3 Q a Q 3 Q a Q Q Q Q Q a Q 3 3 3 Q 3 3 3 3 3 3
O Q o O o o O o O O O o O O O a O O O O O o O O O o O a O o O O O
90 53 3 3 s s 3 3 a S3 s Z3 90 S3 a 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
cn N CN <N CN CM CN CN CN CN <N CN CN CN CN CN CN CM CN CN CN CN CN CN CN CM CN CM CN CN CN CN CN

» to ro Q to

«*1 ^™, ** % 00
to Bh 00 Q ^, *«^

n J "•-* 03 CN Q4
Cm •a: a <i to Z
C3 CM

to H
»sO to

CO z «^ it Oi CN
z o oo —», 03 to

M H "•* oo 3 00
O e-t P-t X ••^ CU •*•»

o- 3 CJ M U to C9
c* O z -J H >_» "-3

00 -3 03 3 co Oi CN 3
en CO RQ CM T* W X to O CO

CN -4 =3 V H i-J ^O W 3
00 «a -1 CO % ^^ % w "^ C5 E-t

cat u «a z 00 03 3 a, to Q
r~

to

03 M
CO ^ X

OS
<<
Z

to

3
04 CN

H
3

Z >« Oi Cm CJ u H H _» Q3 to CO
•=«: CO C3 03 H -4" % m % OO u
•D 03 z < X Eg 04 *' ^» ""* <:

co CO CO EH 3 Cw Eh <N 04 Cm

e-t > Z Z 3 H z to n
01 z H H O Z « Q iJ 00 3 a
3 o CJ EH H o EH Z CU *"* O z
Eh s 3 E-t M 3 % z a. C4 -3}

«=c O U EH O ^^ to CJ) O O
0) OS z O 53 oo 3 s to to wm
rH -4" CM 3 3 z CU **• <^ to ^™, 03
a o o 3 Cm 3 OS z <C —

,

CN W O
T3 o CO Cm to H a^ CN to Eh Eh
O 3 CO to ^«, 3 z "«-» oo CO
as Z

CO

co
E-t

Eh
CO
3

u
CO

CO
Eh
<i
3
Q
03

M
CO
>4
-J

z
«*:

z

• •

Q
CO

as
H
CO
co

03

CO

o
U
a
03

Z
O
M

3
-J

OS
3
CO

z
OH

CN

Z
M
90
a.
03

CN

0O

z
H
3
Oi
a

to

Q

to

CN

ca

Q4
O
CJ
3

to

oo
to

CN

H
3
O
w

to

CN
to

s
H
Q
• •

z
O
M
EH

O
C5

Q
CO
as

z
•

to

H 5"
d O -_ EH EH ** * CO U 00 «* OJ ^* to

«a H 3 CO U (J z ^_» 03 «*1
"—' 3 CO Cfl M

04 CO

o
03

O s
z
3
z
3 03

oo 3 Em
03

Q4 03

O
• 3

to a.
• O4 Cm *c Dm Cm 3 H H 3 u Cm *«• ^^ 3

h) -} 03 as a. 3 •» Q4 <c z » n \Z • h4 CO C3 * to Oi z Cm M rs 3 to «,
«e ^ tf 04 O t» 03 \ k HH \ to 04 to Z M n
_] > 03 co Q EH ^., 23 hJ ^_ Z a Cm a H *« *«• «
as E-i «* o Eh a, «< Z CU •a; OO 3 as CN O w M DO • Cm M
a. h4 z E-t CO CO 3 Em a Q •"^ eu 04 to fH CN 03 Q OS ^^ 3 to^

Si 3 o H s CO M z CO oo Eh * M Z z O CN O o
pa 3 CO «c 03 * W 3 to u "•*

««, «* O 3 to to P- • CO «a« 3
as • • «s 23 a. Q Oi o a C5 CN tSJ uJ OI fto »— % OI to * IIM X 03 «C *1 z Z o \C X \ c to M 03 CO II II ^O CO kO Vk

Eh 3 e> a < o O u> % Dj to ro wJ Z 03 *-3 H *—

»

• —

'

in •T3

3 o -.5 z M M s z ^«. O z ^.^ ** <: II <2,
"«^

lb

o 3 Q3 as Eh Eh O 0O H O CN a M CN 03 O O CO CO M
03 63 Oi en CO U U J s *-»

to 23 Ml z Eh Q CO CN CN Eh •-^ Eh 3 «—

»

3 3 CQ i-t EH z Z <C s o _« S 00 to H C4 Eh H H -a: 04
3 O =3 X X 3 3 H o z CN o ""* ^^. z 03 Z o o as Cm 03 CO O
CO U CO •a* co Dm tu as u 0j to

CN
o cu 'N

^4
H Z CO Q Q 3 tH 3 3 3

UUUUUUU'JU'JU uuu UU'J

118



www.manaraa.com



www.manaraa.com

o O o o o © O O O O
* m vo j-» CO vT» o «- cn rn
en rn or) or> m m C3* 3- 3- ^
© o o o © o © o © o
© © Q © © a © © © Q
O o O O o o O O o o
s a S3 S3 S3 a S3 S3 S3 »
CN (N cn cn CN rsj CN CN CN CN

o o © o © © ©
^ ix) \o o co a> o
^ & & & rr & in
o o © o o o o
© Q © Q © Q Q
O O O O O O O
S3 S3 S3 S3 S3 S3 S3

CN CN CN CN CN CN CN

© © © © © © © © O O O © © O © © O © ©
t- cn ro =r IT) vO (" CO cn o *- cn rn & m ^O ["» CO cn
in m in m in in in in in ^o kQ vj3 \Q sQ ^O O ^O ^ &
o © o © © o © © © © © O © © © © © © o
© a a © a a a Q © a © a a q © © a Q a
o o o o a o o O o o o o o o o o o O o
S3 S3 S3 S3 S3 S3 S] S3 S3 S3 S3 S3 S3 S3 S3 S3 S3 S3 23
CN CN CN CN CN CN CN CN CN CN CN CN CN (N CN CN CN CN r\l

CO
03
O
E-»

U
«s»

i-

>t

03
EH
W
S3

O
ca
©
©
z
«<

»
CO
6H
M --^

,0* M as

m CU SH
t «_« CO «<

CN ^4
*m* « Q3 z
CN © M ^«. ^^ >*

M mm «i w 2 © M -J
m m Q 03 o ^^ % «

• • W M z CU •"3 M © E-<

• 06 «— *«* * —

•

EH <*:

—» ««

%

SB » CU Q _) CU <C O
© © ** © Q Z >-* O CU M
% » CU w \ *a CU © S3 z Cn

M H a 03 —

.

ts rn \ "«» \
** *" —

»

•—»', *» '— Z CN Q S3 «« U
Cu C5 © CM —„r- t- ^^ % W \ o © © «d ©
© Q » » M % » CU © w ^«. £4 % * Cm >»

» * H q w- a a w W CU ^«, T T— M 03 H
•-«• —» """^ W Q W cq U as c^ n k O CN S3 "^ CN 2mm a» as cu 03 as «* z **" T- CJ * M CU « CU CUww W ZO'ZZ CXH "— k CU z -' CN ^» S3 CU CN fl Q3

Q © U OMi £_, -ww
II CJ3 CO w M CU *m. Q CU CU Cn Q 2

CU CU << <-. Oj Z 'J o —»Q o M S3 S3 r- W S3 03 M ^» W 03 CU
""^ ** .—» fit © Q M Z Q CN || M © cu CU • 03 CU II Q © 03 2 II

H H © © II II II w _. 6h z Q3 03 o z 03 ^~. Z *» Z CUZ Z<7\ ^ '"* »—» .«-«. *—.—

»

© CN -«< % II II w ^ II © ^ z %
II ©

M M *«• *«> CN CN CN W » 03 r- ,_« ^„, I m ^^ « <~ M r- <_ k

II II ^3 » o lO w % % % 03 © M II
•"3 r3 Q II n r— an II 03 II © <—

—» «~ "'in CM w m © a a Z W © H T3 k « W M T— T— % Cu = © 2 M T— fc CU
© © w ww pq M —

" 03 Z EH T— CN 03 1 + M M z CU M H
». «. cu O W 03 03 03 CU z M © © ** w Z © t— M H "-

»

'-" M © II O M r- "•

M M Eh Q Eh Eh Q Z Z Z w w Eh CU m CU CU w» m + II II CU CU H m r— -/ II + CU Oj
"** '-' M < M < www U cu Z S3 •- S3 S3 M T— — S3 S3 z 03 © r— M 03 03
Cu © 03 W O 03 W CU © © «5 a o O o II CU CU 6i C II S3 CU CU CU O O 2 II o CU II 2 3
Z Z 2 03 C3 2 03 z z a Dh S3 u CJ Q M 03 03 M Q M M H Q3 03 u Q CU M Q H K-J CU CU

©
CN U CJ U

©m

119



www.manaraa.com



www.manaraa.com

o o o o O o o o o o o o o O o o o o O o o o o O o o o o o o O o O
o - CN PO cr m ^o r* ao en o r— CN en Cf lO vO r^" 00 en o »- CN m =r m vO r» a o> o r— CN m -r in
r* p- r* r» r- r*» r» r* r» r» act GO CO CO 00 33 CO 09 CO CO cr> en CTt 0> en <Tt o> on o> crt O O OOO
o o o o o o o o o o o o O o o O o o o o o o O o O O o o o o r— «— r- *" 0. r—

a a a Q Q Q a a a a Q Q Q Q a Q Q a Q Q Q Q Q Q a a a a a a a a a a a a
o o o O O O O o o o o O O O o o O o o o O O O o o o o O o o o o Q O
a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a
cn cn CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN <N CN CN <N CN CN CN CN CN CN CN CN CN N CN CN CN CN

k •ft «•

2 CU * *
o Q • * >
M *"* Ok « •»

E-t • t 4 *
CJ CO o% « ft
3 w CU * ftQ a a • * * CO
a u *«* •» ft M
Q3 2

M • • CO
* ft

O
X
3
a
2

CU CO w » « -=r O <i

O % Cm a •» • » en J —

1

Pm 03 a cj
u 2

•3 ft

ft

no
cn

a Eh a
!>3

to w 2 H 3 ft CN HH Nl H
ok H o H « ft a <c «< H COO •> •» * * <T> U a a

•> 3 Q % 2 ft ft
"» <: H O

Ok o 2 09 O & ft » CU EH Eh

n >A <: M M « « 2 X Cu
« W <i 2 * •$ «< a a O EHH ok Ok XI 2 CU H * ^s- * T a o CJ
'"O O O CU # * a a a a
C3 * « Q H a •» « EH u nQ r- CN W 2 <J Cm * ft 2 CO a a
w % k> EH H Cm O -a £ o 2 *xj a

Ok Ok Ok CO CU C5 •& » ft a o a CO
•"3 n n u • a * V H •y)

» % % 3 a Cm Cm CO # » E-t CO
M l-t M a T— o O E-» s ft ^g -as a 2
«—» >-» ^^ w k> « » « o a O O
CU CJ C3 cs CS to a a * 4 •w o a a H
a a Q H 03 E-t <C * ft a u 2 CO
k k % 2 k a a h « « a CJ a < 2

Ok Ok Ok o 3 E-t H Q 4 ft CO CO «u a a
>"3 ^5 n M H W 3 tb- J* 3 CJ a
k % * EH <c a eg x • * « a U HH
H M M «*! 23 «al U -3 * ft % Sr* 2 H a
<krf <•«» *•* a Sh M <: a A ft a <C e> cn
CU CU CU 03 Q Cm O • ft EH a H <: a
O Q Q o 05 «• ft EH a CO a •a:

o» a » % Cm CxJ a a a 3- ft ft a <j a a
•"3 «• M M 2 3 Cm eg eg *> ft a a a <: CO
« M » kj H O Eh H Eh « ft d oM » Ok Ok CU z 2 Z •6- ft «3S Eh 5; CJ) a

'w ok n n eg Cm eg a * ft CU CO a 2: a
CU n » H a 2 * ft ft o O H EH

t— o » M M Eh H • •» <* « ft • CU a CO •

« a H '— *^ co a a » « * {! ft co *g a 3 a CO
at £ w CU t9 6H -/ a- a a a £ ft eg • -J LM 2 EH

CU CU o« h n rj 2 m r— a- O vO «> ft a n «*J CU CO H 2
II a Q f-j a a a W % k IT) cr =r « lM ft >g > a a H
o» H a •— o o o a X X % % »

•K- ft a Eh •a: O «* <:

ra o a CU n a a a -r 3- X X X
•fi- « CU ol 2 EH CJ 03

* a a O o cd C5 Eh % k " r— t—
f. S rJ3 Eh Eh

CN % • »o k^ >w "*"' «C \ \ k> k % * € a a CO
O r- 1" r- a H \ k \ w * t} • 2 • • <c 3 a 2

a a a II 11 II II M t"3 ^ CO co **• CN *-* '—' *» K M >H 03 O a O
3 03 9 n o. H —

.

a a a D H fei <-^ Eh a cn H CJa a 2 n ^ U CJ o 2 2 EH Eh k Eh ^ Eh a ff S3 Ph HH w M O "*•"o v H 03 <: xC w < ,<C «fi « ft o a a U 2 03
Eh CU EH vO On ^O CU J »H J £h =3 a a U3 a • • a s •s- •s g a a CU a a CJ
a oa a o o -i ol a SB Eh 03 03 <c a .03 a Q « ft a a a Q u 3
o a o O u c u <= <! -as O W o O Eh o U) o o 2 %. a o a a a C
U Cm u Q a a a u u u u 03 ol Pt. CO Cm Q Cm Cm

O

W

•<*

*

CO CJ CO a Eh CU

o o o o o O O Vi" Jtf

3* If) vD u u U u r* CO cn — u u u u CJ CJ U U rj CJ r
.J U

120



www.manaraa.com



www.manaraa.com

oooooooooooooooooooooooooooooooooooo
^p»aowo"(NfOJtJi'-arN |5o>0'- cMco:3*u^^r->xcno^cNco^Lr)^or-cocT>or-

q a a Q a
o o o o o
a a a a s
CN CM CM CM CM

Q
Z
<J

U
co m
2 Cm

M
U
w
a.

co
x
Eh

EH

o
03

cn

en
H
S3
EH

O

<c

U
o
-1

co

<5

H
cn

co
Cm

en
CJ)

Z
M
OS
33

Q
CO
hJ
33

<H
H
23

>

-J

co
- 03

o»
- CO

=£, Eh

Z Cm

M O
ej> en
Z CO

H 3
a h4
z <C
co >
en co
M x
h4 Eh
03

H Z
oc co
*< en
> co

03
co a.

33 CO

E-. OS

z
H
en .

co en
a co
-• 3
H «t
CO >
a

co
co en
as ao

-1 3
t-3

«c cn
co

Dm hJ
H 03

«s

H
• OS

Z -C

o >
M
hi hJ
«C <
03 03
CO O
Eh *1
H CJ

a. a
o o
SO 33
CN CN

33 »
as en
CO

3
O
CU 03

z
O
H
6h
CJ
z
Cm

pa «
03 r-

3 «;
o a
a< cj

z
O z
H O
Eh H
U Eh
z tj
x z
-M 3

EM

Q Q
O O
S S
CN CN

%
Q
h4
Q3
33
en

z
o
H
EH
aZ
Cm

«4
Cm

Cm

z
a
H
E-t

U
z
33
Cm

a a a
o o oass
CN CN CN

Q
CO
03 Cm
W CJ)

o»co
co z
03 H

Eh

en o— Q3
E 03

«s x
as en
cj

O -
03 H
Oi Cm
03 CSX
en co
z

J H
<C H
Z 33
03 O
CO 03
Eh 03
X =3
co en

03
a

ra z
Cm
Eh
as

z »
H *3
en U
U H
03 33
cC Eh

z z
O O
M H
EH Eh

U <J

C»
cj
a
% o
O cj

CJ "35

a j
* Cm

a. •

CJ) Cfl

E <
» .-3

Oi Cm

O
CJ
a
.-3

«:

co
Q3

Q Q Q Q Q
O O O O O
a a a a a
CN CN CN CN CN

CN -*

m w
'—«
cj) h3

cu <o
x u
»cn

^^ *

CN -«.

»CN
CO *

0« OI
X w
»u

CN Cm
% »

m -»
-"CM
o »
Q CO
04 -"
en oi

— -£

CN »

<*> CN
—^ »
Q< CT)

Q -"

CU OI
en o
% C3

^^ *
CM ,-»
*CN

rn *
wCO
O -"
«- Ol
-"CU
O Q
z z
O o
H M
en en
z z
Cd W
a a
M M

03

rn *

O CN
1

ca -"

o »
CN ^-«.—'\Q

en -"
»Eh

m en

u -^
<J CN
Cm -"
Q O
&3 ^3
03 <c

«. »
^.a
CN i«3

CO »
—"en
o «
1-3 <c;

—* ^
CM <

>. »
CO ^
-"CM
CU «•

rj cm
CJJ

-"
«CQ

cn cn

CO \
-"CQ
H «*

cj a
o

z «<

o \
H
cn z
SB O
ca a
a a
h o
Q u

CM

-3

U
»

CU

u

u
en

CM

o
u
Cm

CM

a
u
h

en

U

m

U

CM

CM

X
Cm
cn

\
X
a

Q Q Q Q
O O O O
a a a a
'N CM CM CM

*co

CO* O
-" 03
Q <
CU X
» M

^^ %
CO ^-»

>--m
X! —
H U
-J h
J3 CU
X 03 X

•» M t-3

—. * W
CO 03 X—

» OS z
X «« *
M M ^

.

h4 »cn
w cu -"

X Cm Eh

Q H Z
» Q J

EH Z CU
X »

z

o —. %
a co x
CU -"EH
03 Z <!

* H CU
**.X Z
CM CU *
-" Ifl
z ^.coHoa
a -"z
cu z %
03 H —

.

* X CM
-^CU -"
CN Q 03
-" % cn
Z ^Q3

03

\
EH
<c

o
cn
CO

—.Q
^O \
03 Z
U O

<• E
Eh a
U O

-"CU
H HX »
CU z
» M
—* CC
CO 3
-" CU

H Z
X »
CU O
Q CC
»CU
—.O
CO M
Q .-Z

Z CN
CU »

r- CM

Q Q Q Q
O O O O
a a a a
CM CM CM CM
Q »
*co

cT CU
*. z

vO *

CU CM
03 »
3 co
CU —

'

» CJ

—. n
cn a
» o

vD CO
-" C3
CU *
a ,»
CU CN
03 »
» co

CN CU

co aw o
CU CO

C3 CJ
a »

-^CM
CN »
-"CO
a, <«*

O H
ej a
s o
% CO

~» CJJ

co »

CM CM
—" »

CJ co
-=«!

-"
Cm CU
03 CO

3 U
CU <

Cm

\ %

03 CN
CU «
en co
co -"-^
Q CJ) CM
S.O »

*co
z —»

-"

O CN O
a »

z

a co »
o -"-.
CJ CU CN

<— CN

QQQQQQQQOOOOOOOOaassaasa
CM'NCMCNCNCMCNCM

O

cu •

Q CO
cm en

\<:
IT) Cm

t •W
X O
X <i
-J
\CMo »W
a o
% *•*

\ *
O X
\ »
Ol^O
H \
* CJ
\CJ)
O H
o *
m \
r* •

X vO
<J *
a •

atm

Q Q
O O
a a
CM CN

Z
O
H
Eh

M
•3!

Z
M

\
CO
X

CM

u
Cm
Q
CO
03

«Z.

Eh

a

uo
vO\
CO

< •

u «-

cn -"

% z
\ «»:

• ^

\-s
«: •

x ^o
cu <-

I

Q
CO
03
Z

cn .&

• II

*- >
ii a
co z

cu
>
Q
Z

CU
Cm
H
Q
Z
6
Q
CO 4
03 CO
Z II

II CO

CU Oa
>• >
a a
z z

ejcjcjcjuuucjuu uuu

121



www.manaraa.com



www.manaraa.com

ooooooooooooooooooooooooooooooooooo©

QQQQQQQQQQQQQQQQQQQQQaQQQQQQQQQQQQQQooooooooooooooooooooooooooooooooooooaaaaaaaaaaaaasaaaaaaaaaaaaaaaaaaaaaa

z
z e>
o MM U1
oi M
w Q
Q

>-)

-J o <
«« o r* o o M
H r* no r* r* Eh
EH 00 no 00 H
H O ZZ o EH O O H
H H

O
EH EH

W
W O O O o 33
33 o O o EH
H *""•

_ 03
OS .-«, o Ma ^«. O
o o • O 3- ^.^ fa
Ek< •

o
o •

o
•

00 n 01
• 01 J *- • CM » » EH
o O J . EH • • no H
u*> H EH O EH EH *—

'

-J
T— H » o • C5 O Ol CU
II < ^—,_ • o • * O 01

ifi «-. OS O O C5 O o a
cn no Eh LT) O S o o O # Q

• ^^ 03 3 » a *"•
as a r* fa

CN fa -a: o o ^* • •—* • ^^ ^^ • ^^ no n fa
II -3 fa 3 m • 03 • t- ^ . nr> T • » CH
fa <C O 04 «. 03 O 03 1 h Q3 + ^ O no (N 01
Q U OS o o t O — CN O <~+ (N i-t f-

'***

fa 01 fa
o

\ 3- •

3-
• O w • O

Ol O n rJ3

Q
z

—. —

.

-c fa
^* o o (N O a O cri a O C5 m * s «c fa

(N (N Q EH fa ** no . t •
w a • ^"^ a ft (N w fa

• • *m. Z to H z % r- rsj <N Eh \ CM H \ ^^

,

* w \ 03 M
o» o o 03 Q H o . o • C • OS O • 03 o in O CO fa Q
w w a- fa Z S cn w ro fa M WOO woe? • o o o 2 Z

• • 3" «a* 32 % a, 1*5 «. H-) 3E fa a fa cn s t-J 00 a Eh a a a O «
> X X % « EH r» 03 o . 11 • !l • il ll • II it -3 ii il n 04 T—
On] J \o b II II fa <- o *m. o o ^», o O A <«*o o —. ^^ o • w II

z fa w *"* in fa n «_* O w CD n X) o hj \C o r: n ifi cj n n >.o O 1-3 *1<0 s fa n
«• a: a I'- ** EH •^ U a % a % a * »» a * % CJ «. «, * z E-to a 2 ll w 3 o --^ s O "— T— O *-' T— o ^~(N r- O TM r" o a CN no <— M 33 o
t— »•» «_* |H EH Q a. ^5 a. ii Eh CU CO
H W H <: a o O o o Ol o o> c oiociz a
S fa fa as 05 -j O o UJ u> O fa o O fa CD o fa O O o fa U) o o fa a o o O O oEMM H 3 03 o Q a s O M a u H a 'J m a a o h a a C3 w a a a u u Q

u u u
o
CN

o
no

O
C3-

O o
<o u u u

111



www.manaraa.com



www.manaraa.com

oooooooooooooooooooooooooooooooooooo
co^o^oj^^i^^r*aoa>o^(Nfr»-a, Lr>^or,,»oo<T>o ,,~cNfr)^un\oP^aocr»o<— cNro
r»p»a3ooaocoaoa5aooocoGOO>cTta^<T>a><Ttc7>at(7»(T»oooooooooo'~" T~r-»—

QOQQQQQQQQaQQQQQQQQQQQQQQQQQQaQQQQQQooooooooooooooooooooooooooooooooooooaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

z
o
H
EH
«C
(S3

H ^»
a M
M o
£-* OS
CU cu
O o

H
03 N^
O a
Pt*

*
EH —

»

Z o tn
H 03 cq
O Oi M H-J

CU o
H

• CQ

EH *»' + M
Q3 O ^_» Q3
«< u •-3 <

„^ EH *^
>» ^^ >

H —

»

en \ h T
» H o ** * EH

35 ft en ,00 O M z -* —-»

Eh 33 <! 33 • CJ >—' cq Q t- O CN
«*J E-t M CN a d Q cq % lD »

-» CU < z •«• ^^ cj «, Z 03 r- r— t-»

•"3 ZQi cj 03 * a w rs cq z N_» >^
» ^-* Z H u M <•» ft * % cu o o c* —

»

H U w cn \ ""• n * * H cq % CU E-t CJ t-
"—

* < H w d- CJ » !*S «_» *•* Q 0H, Q a *
O Cn <6 Q O <*i H * z O O * ° ^CCJ 03 o 1 CU "* Cu q CU fe m
S 35-1 r— hJ cq a CU Q Q Q O 1- z —. «" ^i- cn a
\ cu &4 03 <! CU • w cu B*« N.« »o r- » ^-»CN fc » cq

Q «- <- —•3' \ OB H I*. a T— 03 33 a as cu cn O H
—

»

*m Cq a S ""3 t- «"" CU Eh H H ^, ft * W «_ 33 Q cq P4 Eh CU *"*' • CU '—' ""^ <*

n T 03 CU CU *05 Q3 II M O 03 T— .u • rj Z Obi 33 t- U O 0» 0> O Oi Oi Cvt
"—

'

"^ 3S Q3 03 M 3C 3E ^«. z Z z Mi 33 <c o * <! II •-) » D cj (J cq cj cj cj II

SB z h || || »"Q< H n M fe «. H H 03 un M *"* _» < o a a a . a q a —«.

H H *-—.—» C5 II II Mi *— «— ** 'CQ o w II n > «- cq II || CU II 11 II CN
S3 ce ii n n q —. — w Q cq Cq II II a U v. x> CU M * cq «- cc —,*-«. &J *a, *m> <m. ^
cu 3 H * » Oi ""3 »"3 s rq 33 Eh f"3 H 03 -* U (N Q T3 M 33 cq ««^ r f HNtM(Nr
cc cu H M CO » * z OS Z «J3 < w «* ^- CU » ^^ Z Eh cq * fc Q h % h ""^

II II © —

'

w
11 HH H z M a O O X II as It cn HH O H 33 O hJ f rZ'-'-f a

<— <— Mi O"-^^ 5i ""* IH M CT» C* H u CQ a II
** cq Eh CU E-» Oa 03 a q a cu cj 3S cj z EH II Md II 33 z o u Z a z oi cs o» o o» CJ

a. 3C O 04 cu cu cu cu O CU o in O O S3 03 t*3 Z cq cu < O o O H CJ CJ h CJ CJ cu «*
03 a, q cn cn os x 33 CJ

o

z u

o
00

cq

u u u

a a H pq 5*3 < Q Q Cu U

o

CJ

U cj

cj? cn

<•.

o «o
u "- CJ

a Q M a Q Q Cti

o

123



www.manaraa.com



www.manaraa.com

o o o o o o oooooooooo o o o o o o o o o o o O o o o o o o o o
^ in \q r» 00 o> o^cN^^invor^oocn O t- CN f*> sr >-n ^o i> oo en o r» CN rn 3" in ^o r» oo cr>

t— r- »- r— !*• » CNCNCNCNCNCNCNCNCNCN frj rn nr> rn "n ^H CO rn rn rn & 3" 3" ^, ^ ^ 3- =» a- ^
cn rvj rsi <N CN CN CNCNCNCNCNCNCNCNCNCN (N CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN

Q a Q Q a a QQQQQQOQQQ Q Q Q Q Q Q Q Q Q a a Q Q Q a Q Q Q q a
o o o o o o oooooooooo O O O O o o o o o o o O o o O O O O o o
a a a a a a aaaaaaaaaa S3 S 23 23 S3 a S3 S3 23 a a a a a a a a a a a
CN CN CN CN CM CN CNCNCNCNCNCNCNCNCNCN CN rsj CN <N CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN

^ cu o
k "-3 -"3

M C5 O
^^ » >.

-*H *"" CN
o o % *

« % n n
—.^ « »

n » H l-l

* H % •.

M » «•« Ml —. -^
z "^ ^«

,

O T O f-3

o o»n * % % '%

H o * r- H CN H
&h a h * *^ »*"*

u % '*•* —.OJ -*OJ
z «an Qj na

^.^ ^ =3 •3 cu ••Q %Q
M, *m+ En »a H » M *
r— CN H <» ""* —^ "** *^
% k m **• ^» 0»>"3 OJf-3

cn rn > o»r3 CJ5 * O »
*~- s^ H Cu «. a h a h
OI o» H a h » *"^ % >~*

cd o U % *>* —.OI ^»OJ
a a cq -anw "-a cq
» # n n w »<J »u

—. .—» A —

»

.-» A ^-^ —» —» ^-» -a «-u H ««: M -c
*-»r- r- O CN ^.CN *~ *" O CN (N CN CN O H < — Cm '-'Cm
*— » » in » cn » * % in * » * » "-&H o> « o> «
kr- CN i— CN »r- CN M »- on CN CN «- Q o» * cu «-. cu ^-.

CN —'
"-

' "-'CN »-» ** "*

*

>— —^ -—• — z o -^ a n a ^w Oi 0» O Oi w Oi —

.

o» oj o o» oi o» o» -^ •a: a -3 * % % *
OI Cu Cu E-t Cu OI Cu CN cd CU ^ Oi O Cu Cu i- * » H H H M
O Q Q Q CD Q » a Q a a q q » w M M * *-' % *•
a a # o \a « <- •**

«• o \ "*•» « rn H » ** ^04 ^Cu\ —» *^ cd —» —«. N. —» \ ,M» o -^ ^-. \ .*>» *i^ >™* z <-*,cu n a "-a a
z —^^ »— r- CN -*CN 0> z .«-» <~ i— CN —.CN CN a H o« n a * Cu » cu

o •* » »,«» % »(N »W O r- h ^^ » % cn * »

a

<fi Cm a » CU H CO H tOM — r- CN f CN CN ***- U H """ H «— m cn ,— cn »— u cc M w H CO
>—' -w* *»" >W

£h Oi^- , w«-» cm •—«<: £-• CU "*^
• "—» ^** cu "* *•* «aj p-l • Q CC •^^ ^^ cu co o a

U oaaaaao a cn U O cn aaaao o»oiti cn « Z 2 H 33 i-3 03 rj cc
3 OCDCDWCDCDCDCD II =3 cd « o W O O O O O 11 z cn ^ « O 03 o w o mQ aaa . a a a a «-. a a t- a • Q q a a a ^. O -; r" ^ "—W -'S3B ^—3

O W it n ii cu ii it n ii cn o &3 II H ii CM It || || || II CN CJ *c II II 3 o om 03 -~. «—. <~ Cw ^^ —. —» _ » lP 03 —. M Cu •"3 H H O T3 Cu n Cu
r— t— »— *-WCNCNCNCNCN T— <— r» M CN CN CN CN CN m w • ft, CU fa II &u ||

W % % w O hi % % * ^^ &3 %o * Q * h h * * ^^ Eh o II O O O II CD CU CJ CJ5

O J cr-(NZ(NfNr-i-aC •-J t- =r M 2COCn<-(Nf o» D • o CJ* cn 33 a a
E- CO *** *" ^^ **•' ^^ '—

' *"-» *—* pj fr Cu ^^ ^ *>* <*^ ***>• >«^ •**» *.• «x' |y Cu o CD T— —

-

h4 0= J ffi J K3 aaa aaaau M OJ a aaaaau a II rtj -J 3 h3 J3
o o cdcdcdi*4CDcdcdcd«j: o cc o o o &< o o o o o < o Oi hJ o O «c Cu •a! Cu <3 Cu
CD Q

U

aaaMaaaacn

o
CN

CD E-"

*

43.

u

a q

o
en

Q

O

h a a a o a &* u

u u

>

o
m

b Q a U «« U <C U <!

124



www.manaraa.com



www.manaraa.com

o o o o o o o o O o O o o o o o o O
o ** cn on & iflvflt* x> CX» o «— cn n ^ m vo P*
in in m in m in in <n m m \<o O o o -O o o 'vO

cn cn <N cn cn CN CN CN CN CN CN CN CN CN CN CN CN rsi

Q Q Q Q d q q a Q Q Q Q Q Q Q Q Q Q
o o o o o o o o O O O O o o O O O O
s a s s: s S3 S3 S s s s S3 S3 S3 S3 S3 S3 s
CN cn cn cn CN CN CN CN

O
CN CN CN CN CN CN CN CN CN CN

h4
hi

oooooooooooooooooo
a3c3*»o r-cNon^in^r»coo>0'— cNon^yin

CNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNQQQQQQQQQQQQQQQQQQoooooooooooooooooo
S3S3Z3S3S3S3S3S3S3Z3S3S3S3S3S3S3S3S3
CNCNCNCNCNCNCN<NCNCN(NCNCNCN(N<N(NCN

H

O

U
EH

*4

• n a
^. % w
n M EH
% ""^

<C
H o« vA
» 04 o

on Q M
*•* » >
O o o <«,
-«•» • • T in

• T— T~ % Eh
as 1 1 M 35

O ^-. —

«

*•* M
• n n o» *»:

^^ % *> 04 03 „^,
• CN CN Q EH O
o *-" **

,> cn 03
• oo» _ 35 £4

EH O O • o 04
O Q S3 «^ u
• W + *"* 35
—* —«. -^ .—

.

<*

_» >"3 T n ~i X
^-» » «« % o » CO Eh
*m. H •» »- O o o o • H 35

H —«. h s^ ^-» • • • • r- ^^ o as
^-"-3 O o CN o»o» t— ^- t~ r" 1 OI H W 35
X » O • • ** o o o o 1 1 1 1 ^^ o &H EH o
H H • «— t— Cfl o • . Q S3 ^^ «<« —> —

>

^> S3 «< <G M
H-5 *» *—

I 1
>"' . r— r— a II II rj T n t h **

r-3J M _ CO
W O 1 Oi eg • «-

1 1 » «* —

.

» % « » m •& O 03 ^^ wX 04 — CO CO 03 1 ^co 03 ^3 n CN cn on cn — H O •"3 QW Q 05 03 03 O • n 3 35 » % ** ** *-* ""^ o • 5» k
25 II 2 3 3 • O * Cn M M o» O 0» Oi Oj t— CiJ H EH CO
<C CQ Oi Oi X ** O M \ «. % » Oi O O Oi a H» Eh X % &3 •
Eh *4 «£ <C <a • CN ** —», ^_, r- r- Q S3 S3 Q \ ,«

,

35 J ^ 03 35
« Cn W \o \on o Sa» •-* V. w \ n H < ""^ H o
..a^ —— -«•. —» • — M * r>- Cfl cj «_« —.

—-. ^-» T » -=C > O IH
M tm* ^-s n rs -3 H r»y h r— TJ n n n % HH 03 04 h % EH

*-m •"3 » «. «. O •.<! w fe *—. .—

.

to % » k CN ** EH < a Cn X ^..^ «C
Q CN % M M M • HfcOlO «- CN r— r- CN «- CM CO w M <: O 03
04 • M w«— —

'

«« -\M -O • • *«* "—» ** >—

•

OI o 35 CO o O 03 a s O W
^•"CN w'

04 CU O n O CQ U r— o»o» o» oi o o» 04 S3 O «< CN *~H 35 32 o on EH

\ • 0» Ou &4 a. * O i-5 «C k JJ M Ou. O O 04 Q **• u X + Q «. » % —* % H
H OJ Oj X X 33 M C Cn Cn O » t Q S3 S3 Q II i. w W •- <- 1— t— o
Q< W Q II II II * II II II 33 X X II o II II II m 03 Cx3 o 03 II II II X *— to
C3 . * •Mk—

-

«•» *" • *—» «-. M <""
E-« EH *m. CO «» on. A n CN w O 35 • S5 fcn" H ^ «* w CN M

=> a* (X n ra •a ^^ ej n n n «C «< •"3 r- n n n h 3 Cn o ^~ "—* S3 =1 ^^ X
o a a » » * O a w « « CU Oj % m « « H + 35 1 o o o O <c z: &H
Pn &4 Cn M H M *•* as H M M O 35 35 M o H M IH k o M t£ Eh II o o o o II M o
II
w

II % » * *—

»

Eh k % % EH «»«» n^ b EH k * « O > E-» U CO X H CN CN cn X Eh E-< w
CQ CQ r- CN rn • a- in vo CO r-OOOi T"» II 35 M <: «c II <: 35 >
-4 Cn 9 ***»* Cn II

>-"—• —

•

O Cn Cn *—

'

O s«>'<w«a> o> o X DO X o o o O X O o <s
Cn M Cn o o C5 M t9 O O C3 ES M H

O
r-

CJ U

o

CD >

o
00
o
CT>

a

u u u u

o M Q Q a o u

O
o
CN

O CO

u

125



www.manaraa.com



www.manaraa.com

o o o O O O o o o o o o © O o o o O O O o o o O O o o
^o r*» 00 <T» O *- CN rn ^ n ^o p* go en O «- CN <*! ^ in vO P* 00 cn o «- CN
CO CO CO 00 cr» CP> o> cr» 0> 0> <3> OA CJ> en o o o O O © © © o o r~ *» r»

CN CN CN CN CN CN CN CN CN CN CN CN CN CN pr) no en en m CO CO T CI rn rn m m
a q q a q Q Q Q Q Q Q Q Q Q q a q Q Q a Q Q Q Q Q Q Q
o o o o o O O O O O O o O O o o o O O o o o o o o o o
s a a a a a a a as s as a a a a a a a a a a a s a a a a
(N <N (N CN CN CN CN CN CN CN CN CN (N ^N CN CN CN CN N CN CN CN CN CN CN CN CN

o o o o o
rn ^ in vo r*
v— t— t— t— r—
rn rn rn rn rn

Q Q Q Q Q
o o o o o
a a a a a
CN CN CN CN CN

o o o o
CO o> o *-
t- f- CN CN
ro rn n (T|

Q Q q a
o o o o
a a a a
N CN CN CN

2
O
H
co
w
a
6-1

25
W
U
w
03

CO
O
a
\
-I

H
&H

H
23
H

W
OS

Eh
•

II

O
*a

em

n in

H H
Q Q

n a *
-»-^ «-a "-a -» ~»

cu

M
Q
25

X W
«c co

a -J

O «*

II Cm
as .

6-t II

CO O
X! M
a >-9

O Cu

X
<c o
a >
CD II

*— 05

Cm CO CO

M > t*:

ii

om
CN
O

O II

Q hJ

>-3 <-»—.Ol
Q »f"3 1-5 W
W M * * (J« W HH««
25 CV ww, Cu
» O 0» OMI

i- e a. cj «
ii ii a a i-3

M —» II II »
•73 ^*—.M

© »n D w^H » » CU
M M W

cu —'
—'cj

O Cu C3 <
a Q Q Cm

M H
H >"3 n —. » »

CN

o
Q

0u O
Q Q
6-t En
25 25

H H
II II

H H
CU O
25 25

H Cj CJw »-3 nMOO
O II II

^3 » %

cu **
Q CU
Oi CU
CO X
II II

n —

o
Q
CU
CO

II

» M
""ft C5

a a a
o o o
XI CxJ M
o o o

"3 »"3 »-3

v % »

r- ^* "***— "*

+ CU CU + CU
_» a cs M a
II cu x || cu
_q cs Cu _; c«

o
00
CN

O
Eh

O
O

CN

EH
ca

03
HH

hJ 25w »H

04 6h ""-

'

03 25
3t O Cm
CU U H

03
<
W
25

CO
cq
=S
CJ
03

<
CO

a
o
Q
2
03

U
O
_3

a
03
O
Cu
03
W
CU

on
CN

o
6H

o
o

CN
II «-

EH H-

u a
03 II

h a

©
m
O
EH

O
O

o
i

cq

ac .^ CU Eh
a M _?
a <c .

& «<
CQ X
CQ CU

II J
Eh

h3

+

I

II

>-»oa *-« x
cu o <:

fa h) b II s
M "* m a CO

© o
*- CN

O CN CN

o
rn
CN u u u

o
CN

o
in
CN

126



www.manaraa.com



www.manaraa.com

o o
cn m
CN CN
cn cr,

a q
o o
CN CN

o o
CN CN
re, cn

Q Q
O O
S3 S3
CN CN

o o o
>or»co
CN CN CN
cn cn cn

q a q
o o o
33 S3 5
CN CN CN

o o
7\ ©
CN PO

q a
o o
S3 S3
fN CN

O ©
«- CN

m on

a a
o o
S3 S3
CN CN

© ©
cn 3-

i*) cn

q a
o o
S3 S3
CN CN

O ©
m \o
po m
cn cn

a a
o o
S3 S3
CN <N

© ©
r» co
cn cn
cn cn
a q
o o
S3 S3
CN CN

© o ©
CJ\ ©
cn ^ ^
cn cn cn cn

a a q a
o o o
S3 S3 S3

©
CN

O
S3

CN CN CN CN

© ©
cn &
& sf
rn cn

a a
o o
S3 S3
CN CN

© O
in ^o
& &
cn cn
a q
o o
S3 S3
CN CN

© O O O
r» ao a> ©
^ 3- ^" m
q o a a
o o o o
S3 S3 S3 S3
CN r\| CN CN

© © ©
r-CN rn
m in n
cn cn cn
Q Q Q
O O O
S3 S3 S3
cn cn r\j

© o
^ m
in in
cn cn

q a
o o
S3 S3
CN CN

O ©
m in
rn cn

a a
o o
S3 S3
CN CN

cn
^^ «

„«, i-9 <:

, hJ •—

»

33
»* cn a, ©
cn • >J T-

--* .—

»

« <: <z cn
H ^ =*: 33 •¥ © ©
H — -* 33 ^^ cu _ zs cn © o
"-* cn -»Oi -. -; T cn cn CN EhW M i-j -J J <c ^ CN
hJ w s— <d >— % O O © © O
«« cn cn + cn -^ H Eh Eh t o sr O
U "' *

,.«.,
w,"3 M r- Eh CN

cn cn cn rs cn n ^^ O O II ^^
* aa QQ i-3 03 *. Oi CJ3 cj «fi O O CB
—. <c m cu << «» < M W X CJ H m Eh

Q* * a. X Cm a II M II M CJ ««• —«. hj a, cn
> .<- x > «s M H — H ^^ ** <«J X © a. —.O > Xa a 1 «* a S3 Q as .-J *» — 04 Cm << <« 03 CJ a S3
Z on z a s: z cn z z w CU —» tfl II S3 © EH z O
» » 03 Z CO * \ % « cn a cn S3 ^^ OI • ^^ cn ^-. % ^_» •

r— r" CO —

'

^~ —

^

T— ^-
ii it rj H Eh T- > i- »" cn Eh X

II II z « II cn II ll .—» .«—

.

0M. —

^

^ • O • • • ii H C5 <
•"3 H w • X cn M n IH C5 ""3 cj ^3 % © Eh . O Eh OI cn ^^ © • B ©
n H Cfl CN «* H ** *-3 H cd rs o n H © C5 X pq t-l w H cn CO X CS O)

^~ Q «— S3 cn <c » «c *• H l" ^~
• «* f— • • • i CN < II CN© © + z it «d O H © © -3 H J H *^ + OI S3 + ^ oi cn O ii S3 03

VO vO cn 03 -~ it r~- —» C7> O^ r- Cn M Ctt M r» o» o chho ^ H > bC CN ,_, o C5 C-l oo CN CN H II cn x 'n cn o CN CN + >^ «w + —- ^^ + CO &H H •*rf <*^ H ••^ •— ^^ m cn ,— =H ^-^ rn S-l

II II Q H "31 H II o H-l OhJ Of-} u II II H II X
cn o o cn z w S3 o ** CO II o O II Cm uU II Ph o II <« o OI Ct, fc, ^ Eli El, Cm a «-^ cn o Cm E o
M a a H as cn cn

©
CN

a cn

o
CN

:*: J

©
00
CN

Q a kJ H Q -5 M S3 -J

©
CN

a

©
om

H H H H H M

©

a cn

©
CN

*: CJ5 H

©m
ro

o o

127



www.manaraa.com



www.manaraa.com

ooooooooooooooooooooooooooooooooo

QOQQoaaaQOQoaQQaoQQaQQooaoQaaooQooooooooooooooooooooooooooooooooooszssssxissssaszsassasssesiasasseasaiaszszs

o o o
*- CN nr>

o> o> en

Q Q Q
O O O
a a a
CN <N CN

«
CO
r>

CD.

o
H
CO
Q
pa
ca
CU
CO

CO -3
o
M »
Eh tm.
*»: o
OS CN

OS »
«< O
w CN
CJ

^
CO
z z

^3-

%

hJ »• ^ o M O
h4 H * H _) r—

< *-» M H a 3-

as CU **" < o z %
w CJ cu as \o <a O
> a CJ -j rn X O a o o O
o CU

Bu a * E
H o z

3-

x
CJ
3C

CJ
E

-1 M w n r- r— ^

^

Eh o O
«* a <>, OS *»

'

X a T Z M ,_ a*
3 z n z CU CU Cm » <j O E-" o m O O o o o o O
EH k *"* % o as as _j HH Cfl M m «» in o ^o o r> o CO
<J *• • z «• cj ii ll

—

'

CO a 3- o sr m 59- m a- uO =r
<c

ii
*— M II a tm. M cu M _,-,_ z % CC «

n II e M II n n a W Q C!J o vO rn -C ^o vO ^o \o -O ^DM ^». cu M » •• cu C3 <c u ^^
"— o I"3 133 O n -j -J as Z CU J Z 3
=3 in —

'

II m "*"

*

»— ^* *— — II M o ft, as as W 03 o pq w w w w w ca
CU rn eu «— m Cu 4- cu 4- CU r- E-t '«-' = O Eh S3 E-* E-> Eh Cu Eh Eh Cu Eh Eh CU Ph
E o S o o H-l a -i S E z Q 6-t OS H H H H O M H o M H C H
o o -J Cu II O CJ II CU II CU cu O z (h W OS as m O 03 as 6H 03 03 H OS 03 £h OS
u a

o
3-

s 03 J Q a -) cc hJ as as u

o
in

DJ H as w 3

O

03

o

38

o
X

3 W 2

O
CT.

S CO 3!

O
o

3: CO

o
u u (J rn rn U CJ U u u U rn rn m m St =r

128



www.manaraa.com



www.manaraa.com

o o
Cn 0>
co co
Q Q
o O
SJ a
04 CM

OOO
\Q P* 00
cn cn cn
co co co

Q Q QOOO
a a a
CM CM CM CM CN

o o
«- CM
o o
Q Q
O O
a a
CM CM

O O
en ^
o o
3- Hf

Q Q
O O
a a
CM CM
3

O O
IT) ^O
o o
Q Q
o o
a a

o
o

a
£-•

M
OS

o
o
a

o o
o> o
a- in

\0 \Q

a w
Eh hM M
03 05
3 3

o
m

00

Z
W
a
E-t

«c

CO

«a:

OS

o
On

o
M

CM CM CM

X

00000
03 cn O *• CM
o o *- «- «-

Q Q Q Q QOOOOO
a a a a a
CM CM CM CM CMOOO

03 -a:

o a
Q Z
3 C3
«* H

co
to to
o3 Q
M
CO CO
32 H
3- a
m E-t

- a
X CM
CT CO

\ 03
\ o
- E-t

ft <4
» 03

ft 00

4 CO

* (9

OS
o w
25 CO
H a
O Q

% Z Z\X

*
ft

ft

\

Q
CO

E-t

<=«

CJ) -3
SB O
M H
z s»
03
<* CO
3 03

CO

3

Wl

a
Q3 03

o
Cn

Q
CO
CO
CO

«

Q3

CO
EH
z
CO

ft ==

* H
<

a 03
CO H
CM CO
% z
X O

\co—
' 3
O
Cu

CO
M
CQ

ft

ft

ft

ft

*
ft
a
co ft
» »x a
^ CT>

*«r
N. -

«. x
• CM

CO *
-J V
CQ \

EH

a
05

o

eh
«=:

OS
CO O
CQ Cm
CM

o
EH

O
EH

CNJ

o
CM

O
=H

«- <a cm

Cn

o
CO
CJ5

z
<c

03 CO

Q CJ)

CO z
03 H
H CO
a
o» a
CO EH

Q3

CO
a

Eh

oZ

. o
CO •

a cm
H

On «S Q-.

OOtO
CO 03 CO
CJ CO CJ)Z 3 Z
< O <d
Q3 Q4 03

QtJQ
to <c to

Q3 O 03

M Q H
3 O
01 a o»
CO EH CO

03
3

Q3 H
CO

Eh

MOM
Eh

OZ
EH

OZ
CO

Eh

U
M =5
5

a co
00 03

» CO

CO J
. CJ

r- z
On m
*co
x a
•a- r»

\ *\x

EH \
E Q3
03 O
O En

. Cn

a
CO

z
oH
EH

co cj coMOM
Q
co a
03 CO

"CO %
CO M CO

. O •

r^ z r-
Cn M On
» co *

x a x
a- m a-
».a- »
\ -X\x \-^^ >-^

Eh Ss En
<< + «Jsac
03 O 03

O Cm O
En En

OOO
3" ^ =f

q a aOOO
a a a
CM CM <N

3-
t

00
3-

-*o
. EH

CO
a en
eh .

«a cm
04

-n

O

o o
r— t—
^ ^T
O Q
O O
a a
CM CM
M
04
H
OS

EH

03

O
En

CO Q3
C3 CO
Z 3
•< o

CO Q3 0j
1-4

Oz v0

a
Q

Q
CO

M 05

CO
o

a 01 a
EH CO EH

M 03 M
3 3

CO
co a
03 Eh
<,
CO z
O M

OOO
aocno
r- t- (N
^ -3- ^
o a qOOO
a a a
CM CM CM
EH
O
Z
EH
Z
CO
a
co

o
z
03
03
<:

a
<i
03
O
o
03
a,

CO
03
<4
CO
CJ)

Eh

Oz
z
OM

EH EH
CJ CO CJ
O M 3
Q Q
co a eo
03 CO 05

i3-

»co
en M

• a
Cn O
X X
a- in
» ST

»\ *
X \ X
a- ^ st

•• <c »

03 S 03
O 05 O
On O Cn

En

03

o
En

M
hO

a
co

o
o
M

•

CO CO

M 03
<e

a to
m o
a-

«• z
co O

. M
r** H
On CJ

«. a
x Q
a- CO
o 03

V a

&^ X

03 \
O *
En CO

>t

a
a
co

Eh
OS

O
a

OOO
<- CM "0
CM CM CM
* st ar
q a qOOO
a a a
CM CM CM
* «
It •& 4
* *

OOOOOO
a* in >vO t** a cn
CM CM CM CM CM CN
^ a- ^ ^ Hf ^.

Q Q Q Q Q Q000000
a a a a a a
CM CM CM CM CM CM

ft

«
ft

* ft

»
*
*
•a

s-

*

ft

ft

*
a
CO

x #
in #;

• ft

\
\
a

EH 3
< o
a j
05 M Q
o «c z
En W

ft

ft

*
ft

ft «

*

i

#

*

*
ft

ft

ft •&

#

ft

* •» »
*
«
ft

ft
A
ft

ft

ft

ft

ft

ft

ft

ft

ft

»
«
-li-

ft

«

ft

ft

ft
•»

ft

«
ft

«
ft

ft

* «
ft ft

« ft

-X ft

ft ft

ft
ft

ft

ft

ft ft

ft

ft

«
ft

ft

CO
co

03
M
05

ft,

CO

z
H
Eh
rzi

O
03
CQ

D
CO

CMa
cn

o
a-
cn
CO
cn

<
U

x
a
a
a
EH
Z
O
a

M
O
O
a

z u
CO CO

» cH
a

H
a
a
Q

a a
01 cs
<< Eh
CU CO

O
• cu
M

• M
>

Eh «*

0 Z

a
Q
a
Q
u

^3
a
M
-3

<
a
<«:

04

a
o
On

CO

a
a
EH
a
a
a
«a

ftt

Eh

a
Cu
Eh
o
o
-0
-i
<:

a
Eh
o
a
o
u
o
Eh

a
<G
05

CJ?

o
a
fti

a
o
CO

o
CM

CJ CJ

o
co

OOO
sr m o
=r a- a- sr

OOO
co cn
sr sr in u u u CJ CJ U CJ CJ

129



www.manaraa.com



www.manaraa.com

o o
o •"
rn rn
& *
Q Q
O O
a 3
(N (N

O O
rn m
a a
o o
cn cn

cn
u
OS
<

o
HH

Eh
CJ
z
Em

Q
CO

03
H

w
03

cn
Ei

Cm
cn

03
*c
w
CJ

cn
H
X

-1

<&

z
03
Ed
Eh
X

o o
^ n
a- ^
O Q
O O
a a
(N Ol

O O
m rn

& *
Q Q
O O
a a
(N CN
a
u

o o o
ao <J> o
no on cr
3/ iT ^T
Q Q Q
O O O
c\j cn cn

o o
<- CN
^ ^J"

^ 3"

Q Q
O O
s a
CN CN

Q

o o o
rn ^ in
=r ^- ^
4T ^ ^
a a a
o o o
a a a
CN CN CN

U3

Q3

CN

-3}

CN

o
Ji

<:

a

cn
id
<;

>
Sm

*^ Eh CN
en

a
<
03
CJ

O
Q3
0j
CQ

a
cn

04
OS

EH

U
Em CN

*m
Oj Eli

eu cn

a-\
& 00

a a
* cj

o< <
c
u
Z
O
a
a
o

CN

-J

O4

u

«
u

— cn

Ph <N
< ""—

71 O

03 CJ

Cm
CJ

CN

a
u
«

cn

CJ

cn

CJ

CN

CN

Em
cn

a
<c
a
cj

\

o
a
a
o

—.
>— »cn —

»

—* — ""ea cn
m a
a ««:

eu a
% M

^-^ %
cn >^

x ^-*

H U
-J M
Em CU
X Em

»1H
«_« %
m 03W Q5
X «<

M M
J »
W &
a Em

Q H
»Q

eh as
a »
o —
a rn
Oi »—
03 Z

— a
CN Oi
*"* %
Z —

»

a •**

o< z
03 H
*a

-^04
CN Q

H rn
03 *-•

3 H
04 a

a,

\ »
Eh —

.

< m
Q —

'

cn m
EO £

—»0 04
vo \ a
03 Z
U O rn
* a ««-•

Eh a Q
U O z

«. a 04

—. '— fN
O4

• Z

O4

CN
X *

Cm —

*

a 04
z a
* Q*

—» 03
rn *

CM
h

rn

CJ

ra
a
3
«

CM

£-• CN
Z »
^ rn
O4 w
Z O4

<» CJ
a a
EH »
<a -»
O4 CN
z *»

«. 04

o o
W CJ
03 a
z %

—« rn
CN »
'-'CN
03 *—
cn cj
03 <C

3t Cm
04 03

H
» O4
z
H S
03 -3

3 03
a. 04
z cn
» W
o a
03 \
Oi
O z
H O
% a
—. s
CN O

«. U
C^J

CN

(TJ

CN

r^

m

000
^o r*» 00

^» &
Q Q
O O
a a

CN CN CN
«. 04
—» Em

1

cn ^3
* H

OOOOOO
CT> O »" CN rn Hf

uT» lD lT) uf) Lf)
H/ H^ ^. My ^.

Q Q Q Q QOOOOO
a a a a a

^/

Q
O
a
CN CN CN CN CN CN

O O O O O OOO O O
in 43 P* 00 CTl O t- CN rn nr m
lO m m in m >o -O j0 O ^0 ^o
cr ^r 3" 3/ CJ" w* ^ 3" 3- •=r ^
a a q Q Q Q Q Q Q Q Q

O O O OOO O O
s a a a a a a a a a a
CM CN CN CN CN CN CN CN CN r^ <N

vo \o en

"-*-» Q4

03 CU

ph

CN

04
EH

Oi Ik

Q» ~*
OS CM
O »
Eh v^j

» ""^

-*04
cn a
* Eh
o a
H
o

rn ^-»
M 0»
cn as

' —»"** CN •> EH

cn

CM
a
U

CM

m
34

>
-3

03

04
cn

'-'—.Em
CJ CN 05

Q »\
•.m

z
CN CJ O
»SB SB
m » aw — o
Oj CN CJ
t- CN

CN O4
» EH

cn 3!—
• u

04 04
a cn
cj »
H Oi

cn Eh
•• a
—. cj
CN 3
» k

jS Ojw a
0j cn
03 •»

E-> X
u <
Em S
^ Q
- U
—. cn
CN »
h z

cn hw a
04 Q
Em CJ
a cn

CN CN

vO sO

,-. >-' z Qj a,
a
H —
Q m
a. •**

r- CM cn

w
M

M
Eh

CN
ft

. a
r- Em
*-' 03
z z
*c *-*

Eh +
«s x
•B Eh

• •*

sr Q4
11 z
m 11

cn
03
Cm
EH
Em

a
«c

03
«*

O4

EH
a
04

Eh
a
O

ca
Eh
a
Cu
a
O
u

^ Eh
cn aw O
z a
H O4
CEJ Q3

3 \ O4
04 O4 Em
f a h«COQ
*- « a

w
03
Z

II

z cn

03 II

3 Eh
0j a
11 *-
04
a 03 o
cn eh a

H
04
CJ

a •

^-*CN
\^-
-.\
rj —
h * n
'—a *
04 — H
CJ Q4 ^-*

a a 04
» 04 Q— 03 \
» — n
m ^ •»

—* *M
Q ,— Q4

s a.a— a u
^ ^ <

•. H Em
H O. II

H *-'

^"04
Q4 a

hJ a
Oj rt.

uuuu uuu uuu

150



www.manaraa.com



www.manaraa.com

o o o o o o o o o o O O o o o o o o O O O O O O o o o o o o o o O o o O
tO p» 00 Cft O *"" CN f*l ^r m ^ r* 03 <T> OffNn 3" IT) ^o r- 00 cn O r- CN rr) ^ in -o r- 00 cr\ O *m
sO vflvO \fl[>hM^ r- p» r* r* r» p* 00 00 00 00 00 00 oo co CO 00 0> <Ti GTi <J> cr» o> cn <j\ cn o> o o
zr cr ^ 3- ^a- ^3* 3- » ^ * ^ * & i* i3- ^ ^ St 3" ct ^ ZT cr ^r & zt ^ * cr ^ ^- ar ^ 3- LD m
Q Q Q Q Q Q Q Q Q Q Q Q a a q q a a Q Q Q Q Q a q a a a Q Q Q Q Q a a a
o O O o O O O O O O O O o o o o o o o o O O O o o o o o O o o o O o o o
a S a a a a S3 S a a a a a a a a a a a a a a a a a a a a a a a a a a a a
CN CN CN CN CN CN CN CN CN N CN| <N cn cn CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CM

03
03
3
o
cu

=3
CJ
<c
w .

CO
Z 03

^, ^_^ ca cq
_,-,_ -_ W Eh
T T 3 C4

•» % Eh a
H H cq <
*•* CO 23 H
a. CJ Eh a
Q Q H a
• * a cq a
««» ^

^

H CO U
rs CN T p-4 = EH
k II -—

.

« «^ IH

a X T a T W CO cu
"*«•

S-t » "«* % • u H
cu cu M O cu M O z •
a z ^"O a "—

O

«< cq co
• a, Qi O ^ CU CJ o ^_, Eh CJ 03

• O 03 ^^ <-3 CN T3 — 03 "3 CN n _» CO z «cM^O^ ^^ -^ a \ » m "^ a v % H H <n w\\\« on CN o ^M ^* \o ^ H *^ Q Q3 CJ
—» —» .—•. *—

I

.-.—.u • W i-3 *-»Q ^». w n ** Q <<

-.TT w -»T9 w CJ » cu z i"3 CJ » cu 3 W cq z
•"3 » % * n »cn CJ \ H w cu as % \ H cq CU Z z >-4 O
% a a cj » M u • cj w u # w a CJ w CJ » H z H U H
H ww\ H >-. a H H Cu < A Q "•"* W CJ <c Q 03 i-5 EH
«» CU cu ^» *-*H i- ** CO Q CM 1 \ cu CO Q lit ? \ =3 OS a u
cj a as o cu a cj • # * \ * —

.

03 « « \ «. ^^ EH cq CJ =3
Q CU 3 03 Q O "— Q aM», -* ^a n em* 2 ^H, a n .^ W Eh Z Q
+ 03 CU CU « cq eh 2S ^ n n n -— » ^ Oi n n n »* % ra 03 Z m cq—.« * o —. CJ 03 < % » % <k cu a «_,, % ft «» » * Cu a ^-«. % w 03
n «•, • m r> \o» • =» H a a a h —

"

n IH a a s H *

•

rs H ^_ CJ O
<» T O w » &-i co ^«, ^3 *-• ^-^'^-CU cu «.

">-» o w ^^ *« cu cu •. *-* ^ . Ehm »m o H CJ ff 0O «* CU Cu CU Cu -5 c-> H CU m cu cu Cu -J fr> H CJ • w cn cn
*~ H O CJ *-*« cu • \ a h £-• eh e-t c« *•* Q o EH EH &H Eh 3 ^-* a o» CJ i- Q3
CU ^-VO *, cu —»

u

O ,m+ CJ m 3 12 II || cu II vO 3 3 3 II II CJ ii w 03 HQ CU CN —

*

won M SB <c u II || || ^^ z ^M, CN II II II ^^, SB ^^ • 3 a cuW 2'*T OK «s 3d * E-i JU E ii —.^^n n II ^ t~ —> ^K n rs II
<-: z O 3

II II II * rt! CU ^ Eh Q cu \±: CM n n ^ * * ^«, V
II n n 3 Ik » __^ % M CO a -— -~ ~ s: Cu O * Md W :z M «C U h h » a a T a ^a. * % ^ a a ^ a M 03 H COrnT- "*" M M Cu cc "-* M V G a a a >— —

'

H w'

r> a s a —

»

>^ l ^-» 3 3 w z z
to w % CU \ *"* *—

»

SB 2 O ^-^ co ^~ >-»*-"— a. cu s cu h >^ ^^ ^—

»

CU cu a cu Z cu ^-t H H
h h a e-t co a cu II

*"* ^; Q *: U cu cu cu a 03 "* a «- a cu cu UU Q 03 ••* a H z rs a <:
>-» >^ *« a UUE 33

*w' «< CU =c II CQ QJ M h3 E-" Cu «s: + *-* CQ O H J ^ •Cu «* EH w cu Q3
CU CU CU II II II CJ H n II n 'J CJ 03 CU E-t CJ M M a cu CJ 03 Cu Eh U 3= M z a «< H
Q CU £H T- CN m H CU tu r— CN on H M O i-4 Z Ct. Eh Q II £h H O -) SB Cu CH Q O Cu o
cj a 3 cj CJ CJ CO z M u U CJ CO CO E-i E-i C3 htj a cu a 3s CO Eh H 3 M a CU U H u

«- U U CJ CJ u

151



www.manaraa.com



www.manaraa.com

o O o o o o o o o o o O O O o o O
^N rn H/ m ^o r- ao cn o «» <n 1*1 & m ^o r» X)

O o o o o o o o «- »- «- r- r"» T"» *~ i- T—

m in in m m in m m m m m m m in m m m
a Q Q Q Q Q Q Q Q Q Q a a Q Q Q Q
o O O o o O O O O O O o o O O O O
a a a a a s £3 s as s a a a a a a
CN <N cn (N CN iN CN CN CN CN CN CN CN <N CM CN CN

oooooooooooooo
CN O *— CN pr)^in^f^ c30 (7>O'~.'N
i— CNCNCNCNCNCNCNCNINCNO-).T"jrr)

inmininminmininininmininaaaaaoaaaaaaaaooooooooooooooaaaaaaaaaaaaaa
CNCNCNCNCN<NCNCNCNCNr\|CNcNCN

O O
m no
m m
Q Q
O O
a a
CN CN

o o o
in -o r-*
rr) pr> o-)

in m in
a O Q
O O O
a a a
CN CN CN

a
EH
«U

CU
^», ^^
^^ 03 ^.^

^—» <_« T- W r-

z —^ k 3 *
H »» CN O m
a h "•-* CU —^
Q T-» CU CU

U "-• a M a
CO CU u -J CJ
& a * O >&

z * ^

^

z —

»

a H ,-. a <— H *—

6h a t- EH * CO %

< a a * <«S a CN z rn
Cu CJ

co C CU
T—

Eh
CU

M
a

CO
cu

OS i cu cu Q3 rtj CU a a a a
W an, Q W •»• u u u

-3 3 T— as H. 3 CO 03 + CO • H»

o » w ^ o W M II a *m,

% a. t— 3 r" cu ^

^

CJ 3 r- X cq T—

_ ** o » «^, & O % <c 03 »
o w cu Cu »— w »— sm+ CU «— a CN
P» -3 a *-* - % «— "* a Eh >—

>• CJ u -J Cu Cfl CN h i-J CU u CO CUo z S- -a: *• Q z "•^ CN «< ^» ^_, Q CO 03 ^_» ^«, a
<>0 H * «^ =5 ._ .—

»

U H • CU ",— C3 «., T— U H ^, »— u
% co o r- a »~ «— « 0m, ^m. CO '-O a CU Q »— % • ^.

.

^^ <«

,

Cu r— «• sJo * % % ^» r- r» * u Q * CN ^» r— ^ <«, «. f-0 ^»,m » t r~ » *"» r- f~ a O % • % U % CN "*"* *" O O • * nn >—' r—
% Z CN ,"* z *" ** % *— ** z CN z z '—'

cu « >—

*

>-» T— z ** cu h
o o \CU O • CU Cu <— z CO o \ M 0m, • CU a T— Z CO ** • • cu a CN
5T M _« a H x> Q Q c? ,—' H o M ^_^ a •• M Q u a * H z H £) 0 a U 3" **
*H «• U E-t + u U 03 CU co U Eh r— Q fc EH + u \ 03 CU CO u <3 Eh + + U \Q3 CU
o u * *<* U • % \-c a * e o *• U «— U * « <C Q £ « EH U • • % A «SJ am a t— Eh 3 CM <*: .M, u as 03 n <— CO *

'

a CN < T— U 03 03 «* =3 CN CN CD i— U
«. a *"•'

33 Q V '••* <— Z >-'
Eh E-t o "-^ *—

'

Cu a s ^^ k z *** Eh Eh • aw "-^ z
o w a. o» W s~* z k -« Eh CO CO u '3 z Q eg ^. z T~ < Eh CO CO W u ^^ .^ Z CN <J EH
CN 03 Q co 03 *~ M P" EH Q3 u U 03 a M U Q3 rm H **

E-i 03 U U O Q3 r- r- H —

'

E^ 03
**

II ii
* en *—

'

<c o» II II n CO II m CO CU «« O II II • « Ml co CU <c o»
w Z X z W ^» U CU + CO z X z ca z. U X 2 W f— U •¥ CO z X r- z w T— r— U a + CO

O hJ H *c cc -3 *-" 03 a »-
II H <z 03 -j HH 03 <: 03 ^ ** 03 u T— II H <e O C3 r-i

*-" ** 03 U t- II

Eh cj S s =i O & < ii "=C 03 jg a a en 3; «* a a cn O -* II «6 03 a 33 <—

»

a Cu Cm C3 -X. 11 CQ 03Z a Q H z Q II CJ II E-t Q Q Eh a Q II a Eh 3 Q II II Eh a a Eh M Q a II II H
O H u u Da H II i— 03 t— CO U U W o U 1" u m O II T— 03 f" CO u u CLi pq 03 H M r— 03 r- CO
O CO CO CO 03 CO <c <: «< CJ U co CO X. Q Cfl «C CO cc a <£ *c «* CJ U ro CO H C3 Eh <c CD lQ Md ',5 u

1$ <• •K « *!

5= •!•!• <*• « «
«
o

«.

O
#i «.

O
cA"

u CN u no U =r U m U -O

132



www.manaraa.com



www.manaraa.com

o o o o
00 C> O «—

m m m m
q a Q Q
o o o o
a a a a
CN CN CN (N

o o o o o o o
cn rn cr ir» & r» ao
st ^ ^r ^ ^ ^ 3-

m in in in m m m
a a a a q q q
o o o o o o o
S S E S E S 2
CN CN <N CN CN (N CN

O O
CT* O
cr mm m
a a
o o
22 23
CN CN

o o o
t— CN en
in m m
if) iO if)

Q Q Q
o o o
a a a
CN CN CN

O O
cr mm mm m
Q Q
O O
a a
CN CN

Q ~»
CJ <5

I »

cj —

CJ

co
o
u
03

E-«

co
u

to

«
(K
Eh
CO

U
II

a
H
<c

Oi

as

cq
SB
o
Oi

•4

CO
<H
a •

• +
a •

W CN
03 \
E-t ^
CO *-
03 «.,

en —»*-

m

Q
CJ

Q

CN

Q
CJ
•B.

fcl
W T- » ^^,

as

o
H
E-»

u
Q
W
33

Oi %P0QCT-
—. Cu o
«- Q U
CN »—. —*
**»*< «- CJ
CJ w » 03
Q Z CN «C

03

E-»

CO

U
4

Q3
E-t

CO

U

04

a
u

z w
03 _)
3 Oi
EH H
M 03
03 Eh

CO CU

U Q
U E-

«C II <
II CJ II

r- 03 «" CO 03 <—

<c «a oa cj «* cj

* 03
CN Eh—

* CO
CU CJ
a \
cj — —.^T- CJ

Eh «. 03
03 *- «*

o» —'*—
co a.
II a
«- u
OS II

EH CD

«- Q Q -»

04
Q

_ CJ

U Eh
f Q3
<- o
CQ CO
+ II

v- CN
<: as
II EH
«- CO
a cj

3 CO

H O
CO CJ

CN CN
03 03
Eh Eh

CO CO

o o
m mm m
a a
o o
a a
CN CN
4
4
»
4-

*
4
*

»
4
*
*
4
-»

*

4
4
4
4
4
4
4
4
4
4
4
4
i
3-

4
»
*

*

«

*

ft

*
*
•a-

*

o o o
CO 0"* O
in in vo
m m m
Q Q Q
O O O
a a a
CN CN CN

*

*
-»

*
-* »

*
*
*

4

»
4
4
«
4
«
4
4
*
4

4
»
4
4
4
4
*
4 csj

ft H
4 CO
« hJ
4 03

4 Oi

O O
»- CN

in m
Q Q
o o
a a
CN CN

o o

m m
Q CJ

o o
a a
CN CN

o o
in ^o

m in

Q Q
O O
a a
CN CN

o o
r^ oo

m m
Q Q
O O
a a
CN CN

O O

m m
a a
o o
a a
CN CN

o o o
*- cn en
r* p» c*»

m in in
Q Q Q
o o
a a

o
a

CN CN CN

•

Q 03 £

Eh d «
iii w z e

co co m 03 cq ^

4

3
H
Eh
3
o
23
CQ

CO

o
cn
rn
a>

CN
00 *»}

o> CJ

35 SH
«< M
i-3 03

W
Eh
z
o
a

o
o
a

z cj
CO CO

w
» Eh

Q
oa

Eh

W

«4 H
a. co

o

-i

>
z

cn

a
w
a
o
u

CO
z
o
H
CO
z
a
H
Q

Q
Z
<<

CO
03

w
CJ

z
o

cq

a
EH

"J
z
H
Eh

U
w
CJ
cy

z

CO
<5

Cu 03

•4

CO EH
oa u
J a—a
w

EH
a
CJ

H

03

Z
O
M

at co
-1

Z 3
O cn

O
CO 03
« CU
Eh
«a5

a

EH 03
CO <!
u a
W co

Q H
M X
> <
O
03 -?

CU W
h9

O
Eh

X

z
O
z
O
Q
H
CO
<a
X)

Q
z
«aj

CJ .

H CO
03 Z
H CJ
Cm h
a co
cq W
Q

w
03
<3

CO

z
O

03

CO
z
o
H
CO
z
w
a

a
CO

w
a
Eh

Z
O

Q HW Q
CO

a -;

CO Q3
H «

=>

»o
EH
Z
W •

a —.
Cu
H
a

>
a

nq Cm

03 CO
<c

H
-J

a
-a;

03
CJ (St,

o o
03

a> —
03 z
a h
CO *-

Eh Ph
*c o
l-J

M 03
Q3 pq
a

*q a
«< z

CO

cq
cj

EH
CO

z
o
M
Eh

CJ
a
a
rq

as

a
a
-=<

cq

Ph

o
a
a
co

Q
Z
«*

03
Pq
£h
P4

a

cq pq
3: cj

a
-=£

rq •

cj a
EH

hh Q
J H
3 3
a w

cj
Z «SS

O 6-"

o
UCJU uuuuuuuuuuuuu

1 JO



www.manaraa.com



www.manaraa.com

o o o o o o O OOO O O O O O O O O O O OOO O 0000 O O
.?/ in ^o c*» 20 cn O r- CN on ^ m vO P* X o> O r— CN rn ^3* in vo P» 00(71 t" cn cn cr in kO f» x cn
p» p* p» r»* p» p* X> x x ao ao ao X X X X or* Tl o\ a> a\ cn cn JN cn cn O 0000
IT) iDinini^inifiinifli/iifii/ii/i in m m in m m m in in m in m in ^0 vO O O O £> ^O \Q ^o ^
x X Q X Q Q Q Q X X a Q Q Q Q Q X Q Q X Q Q Q X Q X Q X x x a x X Q Q Q
o O O O O O O OOO O O O O O O O O O O O O O OOO O 0000 O O O O
a a a a s a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a
CN CM CN CN CN (N CN CN CN CN CN CN CN CN CN CN CN CN CN ON CN CN CN (N CN CN CN CN CN cN CN CN CN CN CN CN

* m x » •> » ft

—

»

>-' *<*» — .-» w
on X — ""* N cn eg
*—« cn a. ft ft H
Q <4 * Z vfl vfl CO
Q< S VO » —'—»H
» H w —

.

ft a* «>

** * ft CN HO«
f*1 *«, 03 » Oi 03 CNth s rn JO »
x w a* «-»

e-» e-» ^0HO » <J •» % ***

•

n]h «•«. rj ft
En" 0i CN S CN CN X
S &] x «, O ft ft£H
* M h4 vO En" «o«s
—». »> En" *—

' C3
w •—• w

ni 03 B Q< » ft ft Eh
»*« bb a — &-» CO x
X «* ft 04 CN 3 O OHH^OS » »HO
-j * en » ph. —. CO 03
W ft^-. w CN %£h
BB En Eh CN 04 * -^ »

Q M z * n rn CN ft»QJms w »HHz ft w O ft rn 3
3 *z a. W Q >-U
C — » CJ CJ u ft ft _.
a on x a » » X CO n
ft *— H » -* — % %,

Q3 Z «* -»CN CN M ft «~ —. -—

«

« h a* cn » » CO H s-'^^ ^ T M,^s z ^m m »

x

ft r- »> •> »—

CN ft *• ft *""• w —.0 "-J •> 1- CN ft

"-* »X O H ft CN 3 CJ «- —«. *" "*~ CN ^^
z — m cj a Q •> » < w n ft ft

>_* n
H m ess a o >t vO ft En ft ft E4 E4 ft »
a ,— z » w X W X » El] r- U U cq »—
ft z «» -ft. CJ Ct, ft CO — U ,— < < U *•*

os m —on » » 03 » hj <: ft En En < ft
% X CN % .-. — E-» X »un w fi * En E4

— ft '— CN CN CN CJ <Z *" * u <—. —

^

« U
<n q ca w » » cn a E4 <s n n <w « CO u rn n !<: Q Eh a • ft t- Cn »• * on T^ Cn
z —as oi "— —

• »u <! Eq rn X * » ^CN En ft *M rn 2 En ft ft CO a X II 45. r— CN
03 w ft Q3 W > CN » M z *— _ ft*^ n cj ft x ^^ <-3

3 H M OB CJ hJ » z Eh ft rs ft X Q + O ft

ft X ft ft <S a^rOH CO •1 Q ft X Cs * ^ X »-•

2jZ Cn * a _ m _» z «- * Z » Z w
N* »H N. * \ft O X _-_ H M ft n ^3 cn ^

^

M ft
Eh A Q3 ™ JCbU Z Eh EH m CN 06 ft P X Q ft ft X t— X Q

ft <rr| 3 OS CN 03 a co O <a X * •^ X * 3 £ t- CN + ft 3 A'

Q "* ft ft •. ft » » H ft O o» ft * c ft ^«. *^ *"* t- CN ft «•«
a co h z co on CO —» ^—

.

H z l-H m » z Z rj cj) ft En ** z n
% w x *• w ** (U CN CN <* *-

*

w % • %. ft •> ft X X CN O ft «.

ft x ft O a tj CN 03 * ta M EH 3 O X r— X Q T~" »- » * O X r- r-
O \QCC \Q » \\OvO H < T— Eh II + -f O II

*-• ft ft <f 4- O II —

'

CJ «» ft * 1*) »^ >-» J O O En" *•* <: Ti En Cn r- n ft Z Z En Cn pft "3 ft
a z -»0 z — Z ft ft «: • O J Eh * ft CN CN X Cn Cn CN CN X
O rn H O cn u q a H O • En X O r- z O X Q O II II II O a O II

J a w * a % z a j <t E-i II O II ft EH II
•<—

•

CN II II Eh cr 1— cn m II II Eh <c »-
«S SQ^Sd » 8HH «•« H is-. II ft a r— En En En En En En En En
w O Z CN O w O z Q ro z CN En Z O ft En O CN CN O O OJ CN CN CN CN O O CN
03 CJ ft »CJ Cu

f- CN <r-

cn
CN
u n ft

«- CN r*1

M Q CO En U a M Q QQU X X X X Q X CD X X

uuu uuu o
CN

O
m

o om

154



www.manaraa.com



www.manaraa.com

o o o o o o o o 3 O 3 o o o o O o O O O O O O O o o o O o o o o 3 3 3 O
3 <~ CN on & uO ^O r* 00 cn O T— CN <^> ^ in ^o t^» oo tn o t~ CN rn ^ iT) vO r* CO o> 3 r— CN on SJ- m
r- i— «~ t—

' t— »— r» T— »" T"» CN CN CN CN CN CN CN CN CN CN cn m m rn rn on on rn on on •» 3- 3- ^r St *
^O *-0 >0 ^O vO £ \0 -0 ^O vO ^O \o '-O -O -0 -O 43 vO o ^0 vO vjO sO sO ^o vO D ^o vQ *43 ^O X) ^O ^o sO o
3 3 3 Q 3 3 3 3 Q Q 3 3 3 a a Q Q a Q Q Q O Q Q a Q a Q 3 3 3 3 3 3 3 3
o o o o o O O O o O O O o o Q O O o O O o o O O o O o O o O O 3 O O O O
3 a a a a a a s a a a a sz a a a S a a s a a a a a 23 a a a a a S a a a a
CN CN (N CN CN CN CN N CN CN CN CN N CN CN CN

CN

H
CU
W
U
<J

*

k
H

CN CN CN fN CN CN N CN CN
-»

•*

•a

•

*

«

«

•

•
ft

ft

«

«
ft

ft

ft

ft

ft

*
»

CN

*

*

*

ft

w

*

CN
•»

*

4*

»
ft

*
*
*

•
ft
^*

ft
ft

ft

ft

*
ft
ft

ft

ft
ft

ft

ft

ft

ft

CN ~\i CN

CN
00
CTl

Z

CN

3
^,

cn
rn
cn

<
U

i»

X
CO
03
CO
Eh
z
O
a

h0

CN CN

to
H
to
>4
-a

z
«a:

\z
IH
to
CO
3
CO
a
EH

a
o
03

CN CN CN

.-» qT **
ft ft o Cm

~3 —» — —» «_» H CU * » ft o
*«-a n t T— •* u 0^ > ft a CO

*— * % »un % *> r- U ID o. •ft z u EH
^-(N cn on Dm 00 O k «4 • ^^ & ft to to _)
a. "-"** ^tn -w r- H Chi f un ft ft 3 3
CO Cu Cu Cu Q CU *"" "-* ""

*

^^ • •> 4 ft CO toUWWW + CO » a, »» »— f • •» « EH CO
«: u u u ^ U -». w X % -^ ft ft CO «3J 03
* < <* << i «sj A U <: Q r" ft ft EH 3
3> Cm Cm Cm cn hi 04 «« a »_» fO % * ft H 3 h0
-*•«- • * a 3- M PM «aj lO 03 r» Q « & ft CO < hO CU
1-3 -^—>—> — cr CN « + H» • z rn CO * ft 3 03 «* to CC

» ^ ^ t "> t- m 1 * Jn Cm + *•* * 03 ft ft o»o 03 H
*— * % h Cm % • ,—

»

* cn CO Em CS rm Z ft ft «=C EH Eh < U*— cn cn on cn on o ^, O ii II CO Q II
*—

•

ft ft cu CO z CO Cm
C5 **"***-* Q w * CU *— CO Sm b * * U CJ ft * ft O CO a ix3QQiUb + o * Eh ** Eh tn CO ^O 00 3 O ft ft t CU to s

{J Q Q Q CN a — 3 \ < CN CN * ft ft EH Mi CO to cu— ft ft ft a* ft bm rJ CU Oi a ^«, • • «n, u w' 3 t nJ as w Cm
n -^^>CN —.CN 3 £h a M »— CN CN r— CN 3 « ft O •"3 •a; cu X a
»n ra n 3 t- a ** a to EH a * • ^^ •"* t *-»

•f* ft ft -3 > «*: %
«— «. » * 4- % **^ O o V CO i3 ao E-t EH 0» H ft 03 6h «a o a,
'-'CN (N^i- en * r— 3 CU CO 03 w W z Z CO z ft "w' CU hO z Eh hO O
C3 ** w — '

' P* ^** » u <«"

'

EH Z • • M M • H ft CO a
3 CU CJ Cu CN o \r> c E^ a CO k z z II II Z II 3 ft CO a -j «

.? c a c a 3 ON -J Z CD Z r" H w ^» ^^ H ^» « ft ft z • • <=n j cu

ou « «• e + t- «< M 3 O tl P3 03 W «" CN cc on « s2 H >H 03 «c o
a . # . Cm Ct4 *— ** «C II M m 3 3 S ^-* •* O 3 *^ *? gt Eh CQ CJ> 03 Efl

Phi CN -f 3" CN CN II H II CU cn Oi Cu z CU Oi CN Cu cu z ^ ti 3 o ** S
II II II II Q Q Cu z CU Eh z o z z H CO CO • z CO as t. ft o 3 03 CU
cn on ^ un ii M Eh H Eh 3 co CD "** Eh !>5 N ^» ^^ c<a S3 £ « r. 03 CO Cu h0
Cm Cm Cm Cm Cm Cm X II X u a z H M II H EH a ft ft CQ 3 a 03 =c
CN CN CN CN CN CN UJ CU O Cu M a JU Pm O to CO u Cm to M z iu ft 3 O 3 O CO
3 3 Q 3 3 a s H 3 CO 3 a H M u H M 3 M M CC CO 4g

15i

to U to Cm 03

O o O
-r-

>*o r^ u U O CD u u u u u U U u U u

155



www.manaraa.com



www.manaraa.com

o

Q
o
a
(N

© O
00 <7>

o o
Q Q
o o
a a

CN CN <N
ftOO

O
p*
h/

vO
Q
O
a

Q <
» H

O O
O f-
m m
Q Q
o o
a a
CN CN
Q »
»r0 >-.— N-' CN

O O
CN CO
m m
-O -O

a a
o o
a a
CN CN

CN H

a
as

33
23

CN
ft

^3

a
as

z
o
H
co
Z
CO
a
H
Q

TO
X *-»

H U
~» H
-J ft
33 W X

ft H J— * CO

(•J OS X«w a
x <s »

W H —

.

>-J »C0
CO ft *—
X Cu EH
Q m as

H Z Oh
9 »

z

o —. »

ft *—

H

03 Z <C

»HQ<
— 3 Z
CN ft »
«— *Q
z — CO

no 03
a ^-z
ft Z *
as H«
* a cn
— ft w
(NQCB—

' ft CO
Z — OS
H 00 3
3 H HH

a, z
\ »M
H — 03
«* m 3

'-'ft.
M Z
a *
ft. o

CN ft
* z

^o »

ft CN
03 ft

3 CT)

ftt
-'

» CJ

—.©
cn a
»o

Xi CO—'ca

a —
fti CN
03 »
*no

CN ftl

co Sw o
fti co

o o
a »
% ^_— CN

CN »—•(*)

ft
*—

O H
cs a
a o
»u— o
m *
» _^,

CN (N
*" »
Cj no
<U ^
3u ft
03 CO

Q
CO
CO

QXa 03

ft ft— o
CO H
^^ %
Q —
Z CN
fti *
«- CN

3 CJ
ft <=a

Cm

\ »
J
03 CN
ft ft

co en
w »*

a O

© © ©
•=r in ^o

O o ^
Q Q Q
O O O
a a a
CN CN CN
- ft
—. CO
CN CN

O O
P- rom m
Q Q
O O
a a
CN CN

ft ft H^^ co
"-,N-»M
ft ft ft

na-»
ft Q3 CNJO »
Eh Eh vo

—— ft
CN CN a
» »EH
o c s
ft ft Eh
Eh CO 3
3 CSO

— CO 03
CN »EH

cn

ft
a
u

CN

CN

CO

ft

>
J
ft

\
03
ft
CO— co

CN 03

rs| ft
-Eh

rn 3

ftt ft
a co

H ft
CO Eh
»33
-.O
CN 3
» »

vO ft
"—a
ft co
03 *
Eh X
U «aj

Cm s
^ Q
»U— CO

<N «.

* Z
on h
>— 23

ft O
Pm U
a co

CN CN

CN

on

ft

—
' Z ft ft

cj o Q a
z a _3 «*
»a £-• h -^

.-. O Z Q co
cn u a ft '—
CM «- CN CO

EH

^3
H

H
Eh
H
Z

o o o o
0> O t- CN
m o -O o
Q -O '-Q &
a Q Q Q
o o o o
a a a a
CN CN CN CN

\O
\
a
\o
cr

»
o
o
«
o
m
*
©
o
co

o
<N

O
O
CN

o
o
*
O
m
»
o
o
CO

o
CN
»
O
o
CN
%
O
r- a Q\w w
Q 03 03
z z

© o
CO zf
o o

a a
o o
a a

o © ©
m so r*

O j3 O
Q Q Q
O O O
a a a

CN (N CN CN CN

© © © o © © © © © © © © © ©
GO ON © *- CN 00 ^ m \o p* oo cn o r—

\o ^ r- r* r- r^ r» p- p* r* r* p* co CO

\Q "sO ,0 ^40 *-0 >j3 ^0 40 >40 -O O -O Q X)

Q Q Q Q Q Q Q Q Q a Q Q Q a
o o o o o o O o o o o o o o
a a a a a a a a a a a a a a
CN CN CN CN CN CN CN CN CN CN CN CN CN CN

o

CO
EH
H
03

— T n

o»© ©
co ^- in

• * *
ft >^ -o
Cv. — —

'

EH
©
O
Ol
03
cH

X
«*

Q
U
CO

ft

z
H
a
Q
U
CO

Q CO

Z Eh

Q
CO
03
Z CN

— Q
T 03

Q3

33

EH
<«

Q

II H II

CN

Q
03
<:
a

CO CO
03 03
Z Z

© o

o o
Q Q

q a
03 ^^

*- -a: Q
+ 33 05
a m •<
ii ii a
a h a

Eh
33
ft
EH
©
O
Eh

ft
Cn
HI
Q 0m.

Z ©
ft m

II ^o
n w

CN

o»
CO

CN

CO

, a
n co
-—

' CtS

z z
H *

a 33
ft Eh
D3 «C

«• ft
—. Z
•"3 -
»-* Z
Z H
rH 03
co at

3 ft
ft Z

i>0 CD

«- Q Eh O CO

+ Q3 z osj £h
a <C H H
ii a 03 o 03
a S3 Oj Q 3

Cn Pu Cv.

CO CO

Eh Eh
H H
03 03
3 3

© —

.

w©
ft ©
o <-

o •«

a x)
ft
^^

6h
33 CO
O Eh
a h
ft 03
03 3

ft

04 —
a cn
co •

0»— CO
© •

cn z
ft M

^0 03
*** 3

ft
CO z
Eh —
H
03 Cv,

u u u
©
«- CJ u u

136



www.manaraa.com



www.manaraa.com

o o
CN rn
00 CO
^0 vO
q a
o o
23 33
CN CN

o o o
^T in ^o
en go co
sO -0 -O

Q Q Q
O O O
33 S3 33
CN (N CN

o o o o o o
r» ao cn o «- cn
ao co co cn cn cn
a '-o ~o '-o -o -o

a q a a a a
o o o o o o
33 33 33 33 53 33

CN CN CN CN CN CN

o o
cn cn
^o vo
Ct Q
O O
33 33
CN CN

O O O
id ^o r*»

cn cn cn
^o <o ^o
Q Q Q
O O O
33 33 33
CN CN CN

O O
co cn
a> cn

a a
O O
33 33
CN CN

o o o o o
O r- CN rr» cr
o o o o o
r» p* r*» r» r*
Q Q Q Q Q
o o o o o
33 S3 33 33 23
<N CN CN CN CN

O O
o o
Q Q
O O
33 33

(N CN

O O
p» co
o o
p* r*
Q Q
O O
33 33
CN CN

ooooooooo
cno^-cN^^Ln^or*
O »™ *" «* *• t—r-r-r-

QQQQQQQQQOOOOOOOOO
3333S333333333S3S3
CN CN CN CN CN CN CN CN CN

OS

o
O
33

ro

H CN -^CN CN — -.

.

•-' >^ .-,.-» Q^^^-» CNQQ^»CNCN
Oi CNCNCN —» UJ Q a —. a -J i) 3 2 a -.
w qqq ^ Q„«Mia-,acNWca^a:ayws
isi eg 63 63 a M &]az«333ii]Q(SZQZ(&a;«Q
M 03 03 03 .-» UQ«C4 «ZZE0O3HZ «» » Z Z Z [i]

C/J ZZZQ,«»Q563Za3r- » t CS Z lB » f 03 t- » % h 03

H » » »ti QZS »Z II <-f 3 >Zi- II Z II pp«-Z
>- ^—,^f »-(-flSa » SB e- »H II II «. «- k II H »H II II II »
% O O O II II II Z 35'" •II'- »HH<- II >-H » «- » HI H M «-

Qi(Nnn JHHH * SB || i- H II a * * II H II » —• II « » » » II

B* «• «"• *" » "• *«- »H II •MT^^.W •M—^nHT^*—%—»M
3 » * » <m+*m,M || ^ »H -» » *T O »«^%f"3 » * «» ""3 r"3 ""J *(J^^^T^THII-. »H<-.M • * —» rj —» »H^»H •» » »^»
0, w ww % „ fc »MH.-» ,-'n N-'WM |-3 »>-3M—''"3^'HMMM
C/l MMM <-»» >^MX % Oi '-' ^ » H » w Q* % Cn ""^ >-' *"' w
»WWW s-w -'H^Z w HHEa(Q( H'-HQ*OHCCaiQ(a(Q
04HHHC^<^Cu^MMM»-4 w '*WQ--'a< w Mi-J ,--'E-iXa3CJCClE^HHHKElQ w ISWQ<HU>'a(>Q*Cl(^ftUOaK«!
03E3ID4C5Sa(aQQQSa(CiifciUQ*a^3S«tO«1^2

O • • "OOOOOOOOOOOOOOOOOOOOOOO .

^ooiOinvor^cocriO'--cNrn3, in^or,~coc^o^-cNf,o^> irivo[^ o
rHmH'-t-r'r(-(VjrNCN(N(NfNN(N(NfNflmrnir)(T|m(rirn PO

w 63 63 63 www ww—< w ww w wwwwwwwwwwwww-, w
03 03 OS Z SB

&3ZZZ6363&3&3&3&3&363&3&3&3&36363636363&3&3&3&3&363M&3Q3
Eh x-'wwg., EH^H^EHHH^^h^EHB^HHEnHH^hHH^D
H HHHMHMHHMHH-IMMMMI-IMMHMHIHHZMEh
3MMM3C333E»3BS3:3»3333E3:33S33X3C«U3Q3

03
O
63

Z
H
03
03

as
en

CN

U
03

—. =3\o
* CO

+m*

* «
32 63

cn r- 3
H w O
Z CN CU
63 r- ac
S3 * CN
63 X t-
EH *•» %
<C » X
Eh \<N
cn W »—

Eh EH fH
-a! «* «*

53 S3 S3
03 03 03

O o o
6-i Oh 6h

o
CN

O O
U U U U on =r

157



www.manaraa.com



www.manaraa.com

o o
ao cr»
1— r-

r- r*
Q Q
O O
=3 a
CN CN
e-»

en
X
03

S3

O
CJ

X
•<

Z
05
X
E-t

Z

x
x
o
z
M
X
X
UM
Eh
X

X
<n

CN
W
»

x
u
X

o
en

x
X
o
cu
x
CN

o o o
O «~ CN
CN CN CN
r» r* p»

q a a
o o oass
CN CN fN
^O X
X 03
% o

to
• • X
-^ 03

X
03
H

a
03

Q
X
X
Cu
en

3
CU

Z
M
£
Cn

X

Cu
35

03

X3
o
Cu

Cu
Z
M
X
CD

X X
CN Z
>— M
m

E^ Z
«* cq

a
03 Z
o o
Cu H

x
03

CN

Q
z

en
x
cj

Q3

o
tn

03

X
3
o
CU

cq

O
z
p^

IT)

it

X
CN

O O
m ^
CN CN
r» p»

Q Q
O O
a a
CN CN
03
EH

03
cq
3
o
Cu

33
O
cq

O
H
en
cq

M
X
Cu
Cu
<s

3
o
X
cq

CQ

z
o
H
-at

a
03

o
Cvi

Z

o o o
in ^o r-
CN CN CN
p» p» p»
Q O Q
O O O
a a a
CN CN CN

in ••

CN

en

Cu
Z

o

CN

en
H
X
<c

X
cq
-3

-J
<C

X
«*

Cu

X
cq
cq

Cu
en

EHX
Cu
Eh

X
O
Xo
CN
»
X
en

o o
oo <n
CN CN
p» r-
X Q
O O
a a
CN cn
X

„«^ %

\
*> II

i- X
ao a
X X
%in

•• x
—»<n
X %
X *-

I •

z m
H X

o o
o »"

cn cn
(- r*
Q Q
O O
a a
CN CN

X

II

z
Ha

x
«-»Cm
—. *

cn

e-t eh

a V a
05 »o3
o o o
Cm .Cm

Q
cq
Eh
<*

X
X
X
<
&h
X
10
m

CN

cq »
X .

Eh Z
M

«. «*
*- CN

£h

Z
cq as

a
£h

x
% Cu
Eh
3

X
13
as

03 CN
03

X » X
p* —.cn
cn en r-
% *•* »XXX

CN gH VO
>-* &: —

«

Cu

EH w
X
Cu cq
EH CJ
X z
o <
X ^i

m en
CN M
»Q
X
sO X
<— cq

-Eh
m as

. cq

^O CJ
Cm
» X
CJ
X
X
o
en
x
m

Cm Cu

O
H
Eh

«d
OS
X
r* »
» X
X CN
\o —

'

V EH
«. <c

O sc
• x
m O
Cm Cm

\

^*
cq
en

z
o
H
Eh

U
X
a
cq

X
cq
X
H
Eh
z
Cq

cq

X

X
o
Cm

en
cq
Eh

a
M
en

cq

o o
cn m
m <n
(•*• r**

Q Q
O o
a a
CN CN
cn -»
<- \»\
x «.

^o m
\ »

CN ••

• ^^
O Z
Cm H

•• FH
^»X
Cu CJ
X H
\cq
X x
J X

EH -

X X
cj) rn
H »
cq rn

u
1-1 ••

Cm —
H Z
rJ H
cq •-
Cu
en x
X Eh
un x
CN H
»3
X X
un cn

CJ) . x
H
03
H
cn

o

X
CN

r-
Cm

,rn

«- «
• O

in Cm

X ••

-3 —
^"Z
M

Eh —
X
CJ) X
M Eh
cq cj)

3 Z
X X
m -3

r- X

oooooooooooooooooooo
^in\op»'XcT>o»-cNcn^Lnsor«»xcr>o»-cN<n

QQQQQQXQQQQQQQQQQQQXooooooooooooooooooooaaaaaaaaaaaaaaaaaaaa
CN(NCNCNCNCNCNCNCNCNCNCNCNCNCNCNCN<NCNCN
in x cn » -» _»
*• CJ) »— **. ^.
- \x — —— — «.*•- 33 X

33 rn » r- r~
«*» Z X * *
» O Z ^" O 'N
X H O CN • •

3" Z H » vO >sO

CN M Eh N. Cm _* ^. <^ ^_ ^^ -*, Cm —. ^-. —

»

- CU —» 'J » » MMAtAA *A<»A
» X X Q «- —x xxxxx<— XXX

>— m r— X «. -•^ r— t— «-• r- t— » «— »— t—

m » x x — x * * * » * h •« % * *
».-*x««c <_xr-xxxxxxxxxx

03 x l r" W —» *- *a, ^'Lnuninc3*»-Lnun3-
<: ctx«~cj) — »x »»*»»»»»»»
X IN r » SX<-nm»-<-f- .nXCNCNCN
CJ) »>^x— *-«-».. ....<-...

\iriui fc^iT^vo^-^^vo -in^^o— »»- »Z OOMCmCmCmCmCmCmCNCmCmCm
CN » CN O ta««w««%%*k»k

Z — H P^vOXXXXXXX-sOXXX
O zxzz Cuii,c\n/iin^^'.oiniiiin^in
^J ^ r~ -"*> ^u >—' ^«» >i^ *«^ ,^—• ^^ *-^- ^^ *-—^ ^^ *—' *—' ^^
z h »hcu \orn<&rnrnrnrncnrnrnrnrncn
H Eh^Eh— »%%%»%%%%•»%«.%
Cu CJ I CJ — —
^m XXX
X X «- Q X —» Cu a XX Si z z
p*. X ^— X < — XCu CJCJWM MM H
f- XuOXWX X H^Jh
% X«-XOi- HMOCJ) XXr-*t— » CuCU3Z EH
^ r- — r- — ^«» «««SJ Q
CN «. X » I X X. M
* X^-XZX X<:<8MX 3 w
\ un »m o « ehxxxx xw cj
* «. x iH "-• WEhEhXX WCJ Z

•- r-3-r-Zun n 0i V (Tl tfi EH «S «<
CN rHr-En ^ S 8 !/l 10 W XX gH

z z»zcu»w <s«x:wxxoa en
o o\o— — X CmMMXXOH-CX H
H M*H xX OQQCuXZEHM> Q
Eh Eh — Eh *" cn rtS<CQH
CJ CJ 'JX- 03 i-3 • X « X H X
x x x«*^^xQW<:en«a:cnx arcj x
a qxqx i xxxazazMxcjxcuEH
x x^xoxsxax-cx-cX'oCEHtMQz
X XCMQ3 '-OCuXOXOXXX(-H.CM\X
x xox— —'xenzzEHZEHxej)xwcMCj
i- »- »- mxxxxxxxxxxxxx
» » *0 »CNCNCNCNCNCNCNCNCNCNCNCNCN
X XZXM— »**»*«.%%•.%<»».*
p^ —»r» op^zxxxxxxxxxxxxxx
CN — CN H(NH'* f" ,"'"'-'"'*f'"'" r' r''"'"

fn at f-i X Eh X I Eh
•* ^«a: — «*C^ X«*
e i s a a- «- aXXX X - w X0<-oxoxmo
x ^,- x«:x^r'— x

T- f- «- CN

EhEuEhEhF-iEhEhhEhEhEhSh
<:<;«a:<:«s:«c<:«:«a:«<«3:«3:casasEasaaasxxxxxxxxxxxxooooooooooooxxxxxxxxxxxx

o
in

o o
X

o
o
o

o o o ooooooooooooo
cn *n ^- n'-or-xcrio»-cN^^3-n\Dr^
f- *- f- f— t— t— »- r- CNCNCNCNCNCNCNCN

158



www.manaraa.com



www.manaraa.com

o oooooooo O O
^r lfl«0>C09)0*"(S ~n cr
lD LniDcnurtLn^ovo^ ^o <o
P»» r-r^p^p^r^p^p^r* p- r**

Q aaaaaaaa o a
O oooooooo o o
a assEsasss 22 a
rsi rs|CNMCN<N(NfNCN <N ^

^3 ^

32 *- 32 *- 02 33 33 —
r— % *- % i— t— r- 33
% — * — % % * «""

X! 33 X 32 X X X —» —» »

» » * % % % * — mm M0X0X0003333 %
. r- . «- . . . r» «- I

vO »lT) » >*0 iT> I""* » » DO

» • » • » % » • %
X^OXvOXXXr^P*'1'!

ci f*! ifl (*) ro ^o f*i ^o ^o \o

s 03 Z H NJ H M 03 Z
Oj hJ M CO 33 en CjT 1-3 32

hi N.0U
03

a, Ot 1 03
z

X f4 Q M
H «
H EH *3

U a 3
O < X Ol O} Cfl W
-5 a Z u s en W O
W -h M z o w w z
> \ H CJ 03 03 «c

-3 Q 03 w Eh Eh 03
W •* <] a OJ tn OT

z H O «J iO 03 CO
H H -3 O 09 O H 'J VI
-J 3 hJ PM H U z W &3
33 H 32 CJ «=fl H 3 Z
u CS h e-t 33 «* 6-t a 0» Q
Eh S3 O M CO Oh Z SB 03 03

H <c O == pq o 09 O <
a, E-t E-" S3 B !*3 U 03 Eh 32
X 03 32 32 33 33 33 33 33 33
s» 3" a- sr ^3- =T Sf 3- Hf H.

(NCNCNCNCNCNCNCNCNCNJ

xxxxxxxxxx

eHgHlHEHEHEHEH£HEHEH

SS»3Er:SS3ESE
030303030303030303030OOOOOOOOOOZ

oooooooooo
coo^or-r^m^Ln^p^

139



www.manaraa.com



www.manaraa.com

o
o
Q
O
3
f*1

o o o
o o o
o o o
a a a
o o oCSS
<*n en f"H

a;

M
3

(P

.-H

3

O
3

-J
z
-=c

CJ
Cu

3
cu

z
M
6-

o
03
CQ
ID

CO

o o o
If) ^(^
o o o
o o o
3 3 3
O O O
3 3 3
on <*i co

Eh
cq

CO

o o o o
GO <7> O «-

Q O «• «"

o o o
Q Q 3
O O O
3 E S

o o o o o o o
-vi <*l ^ ir> vo r» oo

o
3
O
3

CN
00

en
n

<G
CJ

cq

cq

eh
z
o
s

-3
o
o
s

Z L>
CO CO

cq

w <:
Eh 3
H 3
cq ««
3 03

en o
CU CO

o
• Cu

• -3

>
hJ z

CO

a
w
a
o
u

3
w

-a
u
u
H
04

3
z
cq
>
H
CJ)

Cu

O
CO
H
co

-i

z
«jj

z
*«:

3

o
CU
03
cq

cu

o
6-t

s
<c
03

o
03
Oi
3
3
CO

oo en oo oo

»Cu

En «J
CJ) Cu

cq
z
H

o
03
03

3
CO

3
a
M
CJ
3
=3
Cu

M CO US

cu cj cj

CJ) 03 HH

cq eh
z

O
OS
03
3
Si

t» CO *
a o a
cq CJ ~3

Q3 CJ 03
M 03 33
=3 <
CU
3 Z
03 O

CO

CO CJ
*-• z
S3 3
«* it

03
CJ)

o

z
O
M
u
a
it

03 W
CU <5

f- 03

Q

-3
«3

Z
03
Cq
EH
X 3
3 Cu

z
o
H
£h

U

z
Cu
E-t

03

Z
O
H
Eh

z

o o
Q Q
o o
s a
on <*l

m

o o o o o
Q 3 Q Q Q
o o o o o
3 3 3 S3 S3
on oo °n on on
oo —

*

w 00

Q w -».

03 CO <*)

«C 3 "-»

3 % 03

» oo *
^0 ^«»

"—on

H U
cq
as

00

3
cq

3
Q
Eh
3
o
23
CU
03

CN

Z
M
S
cu
03

CN

03
3

r- Cu
CJ)

E \
»Eh

ca <
U> Q
E CO
» CO
W Q
o
S3

-3
<

03 CJ

cq ix

H >-3

» cq
03 3
03 Z
«=e %
M ^«
»oo

Cu w
Cu Eh
H Z
Q -3
z cu
» z
-l_ »

m 3— Eh
Z «<

M Cu
3 Z
CU
* Q
—. cq
00 03
*-» Z
z »
H ^»
3 CN
CU ^^
3 03
» CO

mi 03
on a
"•"' Oi
M H3 %
Oi Z
* H

-^ 03
OO 3w CU
H Z
3 «•

CU o
Q 03
* Cu

-» C

cq on
03 «*
3 Z
Cu h4
» CU

-» z
0O »

o ^o"

s ,—
CU CO
03 Z

* H

3 .-.

Z CN
cu «.

r- CN

CU cu
S •"}

cu O
03 *
> ^^

on <-*

^-'co

S3 CJ
CU •»

03 —

.

+ CT)

on m— o
cq *
cj ^
3 on

cu cq

O cq

e> u3 «<

Cu

\ »
u ~
Oi on
cq "-*

CO 03
cq a
a *\~

on
z **
O z
3 J
3 Cu

O 3
CJ »

o o o o o o o
o> o «• cn en & un
r- CN os ;N CN CN CN
o o o o o o o
Q Q 3 Q Q a 3
o o o o o o o
3 3 3 3 3 3 3
C) CI") C) CO <^ <~T) ro

CO
3
Eh

a
M
3
cq

O
«sl

Cu

CO
03
cq
Eh
cq

3

o o o o o o o o
O p* 3 cr> o »— cn on
"Nj CN cn cn on on on on

o O o o o o o o
3 Q 3 3 Q Q Q Q
O o o o o o o O
3 3 3 3 3 3 3 3
m rn co ro co fi (^ in

00 oo

CO
3
cq

3
S
3
Z

3
Eh
O
O
EH

z
O
H
Eh
«*
3
03

o
Cu
z

o
cq

03
M
3
o»
cq
03

03

W
H
Z
cq

03
3

H
z
CU

3

Q H w
cq co
3 .— ^3 —

.

ZOO o
»cn j ^iri(-«.%*»
m >-' **-un ^^

o cq cq cq
^- Eh Eh 3 E-t

M H < H
O 03 3 Cq 03
3 3 3 03 3

M
cq

cq
U
<S

Cu

••cq
LD 3— z
H

3 Eh
«s z
W O
3 CJ

CO
Q3
O
B-t

U
"6
Cu

X
3
EH
3
3
O
3
CJ)

3
z
<!

CO
en
H
~3
CU
CO

3
3
3
o
04

3
cq
3
Cu
CO

CO

o
H
Eh
«S

OS

3
Eh
3
CU
3
O
CJ

EH
3
o
3
CU

3

ft- 3
*" w Z
Z Z h
M M «-

3 3 ||

Ot Ot H
3 3
II II O
r- 3 CN
3 O
CU CJ) o
« 3 Q

U'JUUUUUUUU CJ U CJ cj cj U

140



www.manaraa.com



www.manaraa.com

o o o o o
^ uO 3 P» 00
ro <"0 ro ro ro
© O © © O
3 Q Q 3 Q
O O O O O
s s s e s
CO f*1 <"0 1*1 ro

O O 3 O O
<T> O " CN <"0

zT & ^
o © o
Q Q Q
O O O
e s a

en ^>

o o
a q
o o
s s
fO ci ro rn ^

o o

o o
a q
o o
s s

o o
o r*
^ =r
o o
3 3
O O
s a
ro ro

© © © © ©
CO <T> O t- CN
^ ^ in in in
o o o o o
Q 3 Q Q 3
o o o o o
aa as s e s
CO (^ rn ff) >n

o -*o
*o »

• —» »CN
T— H *- »
+ *"* » ^
>_» 25 -^tH
H J H ^
N-* CU ^-25

_ m QZ h]
in o » _3 Cu

• E ^-» ~. a. Q
+ II IH M Q «»

.—» ^-« .—

»

«« ** ^^ *"* » ^<»

iriHin H 25 M 00 «-» H
• ** # ** J *» Q M —
Z 3 cu EH » •— CO

.-^3 -» o 3 25 «- CO Q
M 04 H x; \3 U Q »W Q W ^, —. 04 E % M
co ft 03 ^^ _,-,_ M H 25 » M *
3 -^Q H V" *"* — \ _« M kA CO

ft H * ^-* • 3 03 —

»

H * -* H 6-1

.-» *"* *-» CO a CD a *- •"-* *-M "** 25
H 3 M 3 w E ft

w CO H w i-4 Ww Oi — \ • \ 1— 25 3 '-'CO CU E
Q w Q .—

.

^_ f" *""" E M \ H n "-3 eg
cu e-t cu H H E E H Cu 03 „«, C5C9C5 Hw 25 ""* *** *-* Cu CU 03 3 H — >-» >»^ *c

e-t h h 03 CJ on 03 II CU **
E-t

25 II 25 a H II II s — II z W 1-3 T3 w CO
M ,-. M II a. _v ^.^ a, H —

.

3 i * ii B
II M II _«» cq M (H OS "** H CU CJ3 Cfl CS 25 25 Eh
««» ^^ «-» M M *-* ^^

II J "-* a H OS <;HZH ** ^^ H o r— at cq ii -J J J E-i =3 E*— J «— 3 E E E S Q3 ^* i-5 -J — z Eh 03
CO Dk 03 cr> ^ a. 04 CU CU 2 o «C «a! «*! O W oZ Z 25 e H 3 03 33 03 04 E U U U U OS Cu

o o o © © © © © O © © © © © o O o
no ^, in ^Q r- 3 T> © T— CM ro * m 3 r- 3 0*.

lO m m in m m uO vO 3 "3 3 •o o 3 3 3 3
o o © © 3 © 3 o O © O 3 © © 3 © 3
Q Q a Q a Q 3 Q 3 3 3 3 3 3 3 3 3
O O o O o O O O 3 O O O O O o O O
E s E E E E E E E E E E s E E E E
on no

25

o
H
EH
U
Q
cq
03

03

rn ro
Q
25
<

E-»

cq

25

•aj

cu

no ro

• •

rn ro
*
*

>
*

•
*
3.

*

ro

*

ro
ft

*
ft
ft

ft

ft

»
ft

ft

ft

ft

ft

ro ro rn ro

©

ro ro

(J

ro

25

o
O % CO -3- • * CN M H
Cu 25

3
cq
3

ft

ft

ro 3
U

FH
<

CO CO U a." ft CN >t >3
H 25 ft ft 3 «« U H

Cu H » * ft a> u H S
CB O ft ft r» CU H
O 3 ^ ft * 3 EH
-3 »> H « ft Z >t 3
W CO « ft <c cq 3 O
cq cq

3 CO ft

* ft

ft

1 03
3

O
Cu 3

Q U Q3 ft ft ir* CJ
W 25 «a ft ft Z CO 3
E-t H cq * O z «J3

CO «*t CD ft * ft s o W
pq 25 • • ft ft H '/I

3 M ,«, Eu » ft Eha CS O ft ft 3 *H E
cq * 3 ft ft o 3 O
03 CO

Q3 k
3
H

ft

ft

ft ft

ft

o
3

3 3
Z

25 cq 25 3 ft -r z U 3 <c
o EH hJ M ft ft CO CO <5 3
H cq CU 3 ft ft 3 CJ
EH s 3 cq ft • 4 3 u
*< <: CJ « ft h EH z Hs H % <c ft ft cq <5 C5 CO
03 Q 00 Cu ft ft H 3 1-4 <c

O C3 ft ft EH 3 CO 3
tu 03 ««* 3 ft * ft « <A 3
25 cq cq # ft 3 3 3 •X.

H EH Eh ft ft oj a
25 25 ft ft < Eh E en

cq cq 3 cq ft cu CO 3 z
3 3 ft * ft O O H
Eh * T— » ft ft • cu Cu to
3 £? « iJ ft ft CO 3 3 3
;r 3 X 33 iS ft cq • 3 1x4

in r- r- cr» ft ft 3 rs <c CU CO
% ^3 v no £ » ft U > 3
X ik \ « ft ft CU EH «c o «s

a- * X % X ft "tu
cq 3 z £h W

% 3 <r- CO T— ft ft O
V T— % cc hi ft £ cq s
\ ft \ «s \ ft » ft z • • -J! z
""^

H
^^

C3

H
Eh

><

3
3
CT
a
H

Eh h EH EH ** *' 3 O Eh
< cq *C U3 «c ^ <! o 3 3 CJ
E 'J S 3 E ft B ft Q3 pq Cu O
03 <c Q3 M 03 3 e ft 3 3 3 3
o H O C3 O z ft ^ 3 O 3 3
Cu CO Cu Cu cq H -> CO u CO 3

© ©
cn U U O CJ ro

o
•3-

©
m CJ u u U cj CJ CJ CJ CJ

141



www.manaraa.com



www.manaraa.com

o O O o O o a o o o o O O o O o O O O O OOO OOO O O OOO O O O
o r" CM rn ^3" l/J \Q r-k 33 en o r— CN on ^3- in ^O P* CO o> T— cn on a- un ^0 r- CO y\ O «- CN on * un

r* r* r* r- P* l*k t*» r* r* r- CO CO co CO CO CO CO CO CO 03 en <J\ CT\ CA <7> cj> ct» cr> cr» <ZT\ OOO
o o o o o o o o o o o o O o o o O O O OOO OOO «r" r- t— ^ r~ »
a a Q Q a Q a Q Q Q Q Q Q d Q Q Q Q Q a Q Q C3 Q Q q a q Q Q Q Q a Q
o o o O o o o o O O o O o o o o O O O O O OOO OOO O O OOO O O
a a 23 S3 Z3 23 23 S3 a 33 S3 s s s s a a a a a a a a a a a a a a a a a a a a a
rn m on rn

a
z

on

u

on

33
EH

ST

on on on

X
03

cq
3C

o

z

on

CO
o
U
23

on

Q3
33
CO

z

on on on on on rn on rn
be;

<
k>

-*^o
on —— 03

O t«3

Z 4

^n rn
a
«

CN

CJ

-n rn rn rn
k,m

on Q
^-Q3
Q <
04 a
» H

on —

rn rn rn

rn

co on

Q —
k. Q3

«•» z
on *

rn on on on on on rn on

a z Cm -3 O Z o -3 •> CU *—m w on"

SB M M 03 M O M O4 -. C J x — 03 **
<5 Eh

=3
H
CO

EH
CJ
H
FH

EH
U

Z fN ki H U
n] M

3 Z
04 -3

cq o cu «* Z CJ z — J ^O W 04 » Q4
c^J 03 CO cq 33 z 33 rn *s '*-' x cq « —» Z \
H CO CM Cm 33 1*4 ^-'^ u »M >-i on » •

co 3
CO

«*
CO «

fa
«

k,

03 «»
«4
CO on 03 33 O fn \

O CJ M 03 % <3 A z ^0 % •*" Q3 Z a w <:

EH CO
M
z
z

03
cq CO

rn
-* EH CN

x «a »
H M — O4 CO

03 z
a
CU

G-t X as o 3< < «< Ol or >"^ hJ *on » % -)

U EH 3 M o a fa w -co O a 04 •-» ^-» -—

.

<s
cq Q CO # CM CJ) u o» ». u a Cm 6-t on rn k>

T O cq CO <: z <: CO -* % Q H z <mm• »-• w
03 EH cq o w Z o Cm Z CN Cm «o J HJ -3 •

3 J «—' 33 O z H ««» IT* % >i^ CJ EH Z On CU 04 «- \
W -3

«4S Eh

h4

EH
O
H

Eh

U
on

rn
— O
O bd

ki 33 <kSB

O -^ »
a n
CU

\b5
Cu H

en u M w > u £h z w Na# f- < CN a on a 03 » Q *
Z o 03 23 z U 33 ^ Ol ** » "—

'

Qj w Eh » ^-. Cm \
o t-3 < "•j 33 z Cm <: co a a 03 Z <J —k rn * •

H S» W CO Cm 33 a a •> bSi u » H C4 on —

•

\M
w cq 03 cq Cm » CO « -* •< Mi ~^a z — co iT» CO
3 03 -3 •4 33 • • 03 » ^^ rn * CO CN Oi k h-i n • >-3

cq <J < Eh Q * Q z ^^ on w CO U — k,Q a \<
S cq CO Cq n z w r\j >-* 04 be; ^ Z ^Cm" CU ki cq Cm
H 03 Eh z 03, Pm Cm CJ3 » O -"3 <J ^^ m on as 03 «-» CO .

Q d
H
zM O H

33
o Eh

Q3
Qz

on Z
-4

Cm » on a ^—z
O4 z »

% on
\CJ

33 33 < cq CU Cq 03 04 Oi » bs > 03 H -^ on >-* «c
<C < EH 03 be; « z Z a Q ^-» < CJ » a cm —• \-J
&3 Eh «* 03 H O z *: « % on «• ki —.o. ^-, w * a Cm
'J Z Cm CO i-* £-• H o is3 *m. M^ """

' *m» .aoa CN Q 03 CJ —

.

•» ki

HH o z ,«,, 33 Eh M % m on CO <N CN ^^ *. CO a on wW O -3 CO O U Eh Ol *** *-'
rs * % Z —. 23 * "•* .

33 o CO u -1 ** 03 z U CJ a Ol Cm 01 CN Hf0 3! wJ w \o
H z Cq M E 03 33 z s 04 03 CJ — *•* Q3 — Oi w o»on ^»

« M 33 -J 3 «< 33 Cm 33 » U CO a •k CQ a 3* H H CJ cj M * t

3 CO Q -3 J 03 <o Cm «— o ki » M Cm Cm 04 a •. a <: ki • r"
Z H Z <«3 «s! CO CJ « o •4 «»** —

»

on co CO a. z Cm \tn — .M,

M Z n > Cq O to Z kj a j m m "»* \ *H \ * »

z

Q
Cm M Cm -J 03 H M ^ k b Ik "«^ CO \ \ EH ^.03 CJ -. z • «c W

«S CO W H CQ CU fa CO o Cd ki CTi O H CQ a «c on 3 Oi ^n c un O Eh 03

C 03 cq 33 «< CQ tfl U H Cfl o *"' CO Cm *C «* Q ^"Q4 H *^ M r» m < Z co
EH Eh -4 H M 33 Q3 X a <C O Q a a CO M Z CO 03 EH W£ ^-r Cm

1

CO as • 03 CO fa «C EH kj J u r » W Q <C X CM
1

. Eh 03

n z «< Eh z «* z cq BM Z Z z <: <: Q&O Q <» NJ < H3 vc <: Z
3 o M Z O 5> 4 H Z z O O O O V \sC \oa S —

.

H a <* t- • O *
Ol u 03 ca M <c EH O O o J M M H » 04 on — O CJ 11 m kJ m
H •< CO Eh i-3 Z 33 M M a <c CO CO CO z z 23 z —

O

z s-

»

<: M CO M X.&- 112 cc > cq << «* 03 O Eh Eh u z z z O CJ O rn h O z M cu • \on
33 W 03 03 03 M Q3 U u j M w w m a a k a ^^ % a -3 Eh <C «* 03 — , CO
U 3 W Cu W O Eh CQ z z -< rJ a a a a a Eh a q —

.

a 04 H Eh Eh 33 11 r~ cq
HI o 33 W Eh -J X 33 =3 33 CM c M HH H O u O Z CN O Q Z <a < O m II Q3
Eh a, Eh 03 HI CJ cq CO CM Cm 03 J Q Q P U Eh u k U Ol k

«- CN
CJ «» M Q Q Cm H W z

cjuuuucjcjuuucjcju U U CJ

142



www.manaraa.com



www.manaraa.com

oooooooooooooooooooooooooooooooooooo

QQQQQQQQQQQQQaQQQQQQQQaQQQQQQQQQQQQQoooooooooooooooooooooooooooooooooooo

cn
o
H 25
Eh o
< M
OS

« 03
«« H
« S
C5 H
W CU
CJ O
-<

H Q3
CO O

6h
-; ^«»

<: E-t ^,
M z Q
£h H 03
H O CU
Z Cu oM

EH
H

% Q3 S3

o «fl U
H EH -» —

»

« e-» o cn ^^, •

in <: CN o <-

r* 03 cn m cn 03 +
H E-t <: B Oh *-

a") 03 M o .„

,

H O C5
cn m <; hJ E-t H z M S3

• ^^ w cu »-«» CO 23 >«» <«^

CN W 'j cn o H M U O •» *- m
II -5 E-t O Z cn \'J-.OM
CU <C -3 Q 3 - W 3- *^T- S * -^
Q O hJ M o ^, ^^ CU Q O \ »* » H
&U CO

03 cu Cu
x M

^^
z

-J u~>

1 sO H S*3 —**—

—«. «*• «^ W cn 03 s O r- ^^ «a • t . cu « w cn
CM CN Q Q > \C o Q W o *** * M a »" r- po x cu a a

• • «* z Z o Q _. w E ,««, w M s Z ^ EH H «• ^™. <-, « 2 a \s
a> o> o 23 OS z r— « • «— 02 « \ H t-t M 03 r— •_> .i,Si
w a a* ^^ w <* ** z &h """" Z M *— M 03 ** Z Z Q «• BB «=c o # s Q

• • no «a« z a: Z « CJ5 Z % o E M 3 Cu M k z M H Q3 lO —^ Z Du
m > X X % a- w rH 03 M * • M T— o a, »-* a. 33 T~ 03 ~—

'

00 O H «* II

a a hJ 1-4 MD % o w S • W ag II e cc Q II II &3 W II + a U G ^Q *—'
*~* —

,

ca

w 2 W Ci3 *^ ID O. w 2 Cu rO o Cu H II II Cu ,_ ^». 3 Eh H • 23 < U CN Q || M a
03 « 33 3= T— "— z E-t o 03 II O OS ^.^ ^_» cn ^ CN Z «< T— «C tn <C •— Cu —.

•** zz O Z Z II w OS a cu II X E II O M H il % % M S O "—

'

X ii 03 ii cn M oi H
II

t— >-* «»^
E-i H O II Cu W •a: >-* T— ^1 '-' >—

•

^« VH M Eh H on II H u DQ S II
w W E-i

:» 1! w H <: n e a o e E O Q e *

"

'"' Z EH II <c ii 3 z cn a z
Q E CtH 0- as 03 « z o z C5 O A. CU o t*> Oi CU CU CU O cn O tfl 2= 03 ^ 2 Cd W <! O3 s M M —

i

3 35 03 U «c s E H 02 Q s en 03 33 IS u 03 Q E H OQ ^3 < Q Q Cm U

u u u u
o
cn U U U

o
on

145



www.manaraa.com



www.manaraa.com

oooooooooooooooooooooooooooooooooooo

QQQQQQQQQQQQQQQQQQQQCJQQQiaQQaQQQQQQQQoooooooooooooooooooooooooooooooooooossssESssjssssssssaassESssHzjssHSssEaassss:

H
,-» Eh
IH Z
^"* -J
Of Ol
o z
ss ^*
<«^ &H

* -S
«* o
MM, -JM to
^* «
EH -^
z H >

VI -: ^* CN
w 04 Of \^ z C5 —.O
05 ^* 2 -»<N ^.^
«< Eh "^ -^ *-• ^^
H *H \ H H
OS o ^^ -»o *-«

< .—

»

-J • Of Eh Of
>

z
• -J-

f
co
z o

co
z

EH «« o 1 \ ~.^-"o ,*—
z ^ M ,—

»

^-. H H Eh EH
KJ m fH H H ^» "•^ >^ <! *— rtj

Q *—

»

«* »» *^ H Of Of O _

.

Oz Of as Of Of *"

*

o CO hJ Of hJ
w a o 3 o o Of s: z Ct, Eh Ph
cu « e O s s EH o **

1 1 z \
W OS * M >""' & z s: fl —» — HH ^,
Q z ,a« *mk a. i. ft —

«

eg <& a —
1 —. Cu -—» «~a

*«, CN m w Z *«« m ^-» ^^ s ..^ m —» —

.

"-*H -* Of H
•j- * CN *•* ^-» • H o .—, t H in w ^

^

• ih m H —H Eh **
O o*. z z ^"* z o» H f CJ M + >—

• o H + ^^ # z Of z Z Of
o O O Ol O o a "•* Of % ••^ Of O 4- z ^-» Of Of * h4 03 H »a as

CO r* H M O M s: w Of V) 03 o> a 03 Z «< O 03 03 Z Cu Z «< Cu Zw h 6-" £-t sr Eh >-'
^_. 03 CO z O < CO z Z O 03 CO z z o Z '-' • ^rf >^

r> © u U S. U S. r— z Q Cu ._» o w z CU *^ u 03 z Cu w U « HOI EH EH
•-5 to 3 S3 3 w 3 cu ** k ii

"* 1-1 <— o ** H ^3 «* •~~ Eh m z «c w t— Z <!
«c % a o Q o Q o Z f— H *' w Eh Eh «C On H H <C Cu O o • 4" H O
> o w o W O pq o H II M z u o Sh «* Z o *

'

o 03 «: Z o w U -3 Of Z O II HHm OS e o os s O as s e H ^^ H H CT. 33 O H -: Eh T— «* o H hJ Eh *: uu Eh O i— _ du
w *•»

it CO II X II cu a II Cu <C n) II (^ z r- oa hJ II Bu Z II
W Z u »— H II

Eh w *« ta ,«

,

w «—

.

C8 O Oi ^.«. Ci3 S_l Eli II H o Cu II M —. II iJ b3 ««^ ^.
3 o - r» c -5 *"" c J T—

II ro it H M o W II H z II o II H Z II M o cu II O O H
Cu H O *—*

Eh 33 ••* =H Cu *«* T— r— Of *-•
II Eh z Of o z Eh 03 Of o z ** e-i *»

•

z Eh z *'
S z o» 3 o H Of s CO O cu <* 03 O C O «S 03 o c Of z C h-J Of
O O H O O o o o 03 o 0* o z CO 03 O t-J Z 03 i£ u O Eh Z 03 :*: U 03 J &u '-J O Cu o
u

o

to

*

o

rJ

*

S3

o

Cfl Eh

tu-

ts

o O

a a, z H 'J? Cu

ft

*

Cu

o

Z a. b(S 'J CO Cu

O
o

Z Cu ii Z Cu H

O

^: o z s

o
u U ^3- u in U ^=> u r» CO U <n u «• r- ^

144



www.manaraa.com



www.manaraa.com

ooooooooooooooooooooooooo

QQQQQQQQQQQQQQQQQQQQQQQQQOOOOOOOOOOOOOOOOOOOOOOOOO

Of H
tg —
II cu —

.

~+ \H
M ~» w
o»
o

Ol

H r-
*-> se

cj cu
H as
cu ti

a
Cu CU

M CO

o»
Z

— -:
M CU

o» w
O 6-1

X <
\o
H Cuw

II

Q —

.

CU —
co *-»

ii o»
«- z
S _]

cu cu

a
as
z
E-t

o

II 33
0m. Z
H Mw

e-<

0» z
03 O
a u

z
oH
E-i

U
z
Cu

w

E-t

U

o
O
z

co

z
H
<:
OS

e-t

CO
z
o
u

e-»

33
CU

o
u

«^ CO
H •-3 CU*

'

Cu rj
V) o Cu

M % O
Cu T— «
o % r~

» M -» »^-.M

z

CU

a

cu
CO

Q

CJ
sz

*o -*o

o»r^
co z
a -)

»CU

W w
CJ Ol
< CO
CU Q

o» «.

a z
~»cu
H Q
CU -~
W H
U *-
< o»
Cu CO

z
cu _

o o o o o o a o o o o
rn ^ m so r- X a> o *- CN -o
o o o o o o o *— T"" t— 1"

CN CN CN <N CN CN CN -si CN CN CN

a a a a Q Q Q a Q Q Q
o o O o O O O o O O O
s z: s: s ss z: s aa S 3 S
nn m m rn 'O i*l -n -n rn rn (*)

3 >-»

as cu
EH oa

t Q
II *
CJ ,«,

o H
<< *—

•

-3 O
Cu 03

Q
—

»

+•

-^ <a«
• Mo '-"'

t Ol
E-t CO
o Q

• »
J-» -~.

M M
» *^

rn Olw CO
CJ Q
«^» +

• .—«.

as H
o w

t Z
^m* J

•

o
CU

Q
E-t

O

% H

W O CO
CC Z M
Z t-J Cu
» Cu o

r- a *-

II tt
h r^ m

• i*

O II O II CJ
• o -a- r»
o «• z hJ

it < h-J *H
01 hJ O CU <!
t» Cu Q Q U

Q H
CU w
CO CO^n
X Cu
OS CJ
W

C

II

33

Q m.
CU M
CO ww cu
en n
OS Cu
w o
o
ii

CQ

CC

w X —

.

OHH
ca j wuwa
.< 33 CO
Cu •*» QkZ ||

*-» <! CQ
M En hJ

Q -^
cu H —

»

CO w lfl
>-' Q CN
CQ CU • H '

as *-«tN >—

CN

I

OS

3
CU
<:

o o w
. • CJJ

I I •

cu o as
CQ CQ O
as as •

3 3! —

»

CU CU •

< «a oW •

W \
3: H O
O CU W
Cu as .

II =3 CU
o o a
CQ Cu Cu
as ii

*-

3E 03
CU -4 J-

*«2 Cu H

a h
co *—•

Q CU

« 33
a. ii

a ,-»
cu h
n »
CQ r-

a "—

Cu O

CU CU •»

33 23 t—

II II
>"'

O

Z
S3
a

o
o •

«-
I

• M
O w
m o»
i- w\u
—.. *c

H Cu
*—V
OCQ
cd _3
Q Cu

II II

O I

3- inCN P0

O O H W O O

I
wo o z

CQ Ol . . _3
33 Z t- r- Cu
Cu t-3 I I Z
\ cu . —.

w
—. Q CO H «H X\>^^
>— —»«-.0» MOIHHU^
pq w w- z q,
U O Oi \ f^
<: co ts • cj
Cu Q S CN <S
II II II II Cu 33

—» «» ^»^ + Z
M M M H Ol H
% » * » > E-t

\0 r*- CO CTt || mm, Z
UCJ u C5 > H u

ra

o
no
r- U CJ

O

145



www.manaraa.com



www.manaraa.com

o o o o o o
^ iO >vO P» 00 <7\

r— t— r- t— t— r»

CN <N CN CN CN CN

Q Q Q Q Q Q
O O O O O O
s sssas
co no m co Pf) no

ooooooooo O O o ooooooooo O O O O O O O O O
o^~csjrn^u*)^or^co o> o f~ (N^o^un^oi^cocno r~ CN ro ct n vo r» T3 o>
CNCNCNCNCNCNCNCNCN CM rr» no oonopo<'Of,ocr)<'o<*o^' •^ 5T :* 3T ST 3" ^, ^ 3-

CNCNCNCNCNCNCNCNCN (N CN CN cncncncncncncncncn CN CN CN <N CN CN CN CN <NQQQQQQOQO Q Q O QQQQQQQQQ Q Q a a q q q Q aOOOOOOOOO O O O ooooooooo O O o o o o o O Ossssssass 33 S S3 S323:SS3333353S3S3 33 S3 S3 S3 S 23 23 S3 s
rocororopoPOfOPOC") m en PO ci',1'r) ir)(,1f,1'rl

f,1(rl rO no no CO ("O c^ CO ro -o

EH

Q
E-t

<;

o

CO

Z

«
eh o
CO 03
2 W
O N
uwZ

33
eh'.O

o
H
H
-3

O

03

W
Q3
O

o

>

'O
•a:

a:

03 W
O z

U en
J4

33

U

m enw H
O

Q X
O 03 33

W f- «-

O || It

• it: m
en o —

I O O
ii in in
x v- <—

33 O O
O Q O. O

O
lD
CN

O
^O

z
o
M
CO
ca
a
CO

z
o
M
EH
<x.

03

W
H
CO

>
CO

X

33

O
II

03 •

H II

CO O
x <:
33 -i

w
o
03

E-t

•

II

O
<
En

co o
-; •

H
•^
Z
Cm
Q
\

S3 >
O IIw 03 «-

Eh ||

fa CO CO
O Cm m s> m

Q
W

.-» 03
r- Z

S3 M
Oi
03 O
II 00

23

Cu o
03 a

H ^»Z ^
•—'M hJ M
uaoa
S3 CO || 03

ii a — a
—> II H II

'-'H Z M
W ^^ —
o co a* 03
S3 Q Q Q

0» *— -^M
W OI ^.M —

'

CJ ^»Z —. M —
* Oi

<fi M h-J H —' CO n
li< w & w

(/l O £u
|| 0> Z OI M &- O
,«. CO || 03 Ct, cj) ||

M Z —» Z C5 II <—

.

"—
II J—I !l II —. H

W ^.—',-*«—. H "—

'

CU M Z H m >"' h4
U w ^ ^^ ^* CO 0j

< CO Cj « H O O
it, z z z o o o

pq

a
S3

\
S3 S3 M
CU 04 w
03 03 O
II II 23
^-»^~0j
H M 03

M O *-
23 S3 S3

0j O-i Cj

03 03 03

03

Q —
V. CN
*— «.

S3 H
CU w
03 Ou

II £— II

.-3
w

0j H
S3 03

Cu 3
03 Cii

uuuu
o
in
«- u u

o o
u «- *-

146



www.manaraa.com



www.manaraa.com

ooooooooo o o o oooooooo
Of-tNn^lDvOP*® C7> O T- cnoo^uo^p«.coc7\
uououOLntnuOuOinuo un ^o ^o \£ \£ \Q \Q \Q \Q ^O \Q
CNCNCN<NCN<NCNcNCN CN CN CN CNCN(N<NCNCNCNCNQQQQQQQQQ Q a a QQQQQQQQOOOOOOOOO O o o OOOOOOOO
535353533353535353 S3 53 S3 E3S3S353S3.SS3S3
oooooooooooooooooo rn m no oooopooopooooOoo

o o o o o o o
o *— cn i*) cr uo vo
p* r* r» r-» r- r* r*
CN CN <N CN CN CN CN

a a q a a a a
o o o o o o o
5Q S3 53 S3 S3 S3 S3
rn oo rn oo oo oo rn

o o o o o o o o o
r^ oo o> o «- CN rn 3- m
p» r» r-» GO CO GO CO GO 00
CN CN CN CN CN CN CN CN CN

Q Q Q a a a a a a
O O O o o o o o o
S3 S3 S3 S3 S3 S3 S3 S3 S3

oo oo rn m on 00 00 rn rn

3
o
M
CO
Cu-

CS

f-t

Z
Cu"

CJ
w
03

Eh
in
o
S3

~J

«*
cq

SB
O _

to cn J
w CN >-*

XI -^ *^» cn
u O M —

»

„^ * O O
a E-t H —

»

—» ^-» -J <G Cn 33

o <: *-»cn -^ hJ ^m, »—

»

33 CN CNm H O W M hJ "«• 0m, cn a.
CN CO o

o
O ^4 —

<: cn

—'cn
cn it

kJ
«J3

J
<

o o
o S3 CN ^«» U "- >-» <C cn CC f
E-t O

a o o
cn cn

« aa
cn x
QQ Cu cn

Cu

n4 H
o o
o a

o z EH i ^-.«fi on <S ~i 03 «< M
o

as O •

Q
«- X

a
w
X a

w
II «*

0m. II w X o
0m. o «* *—

'

OS Q i < 03 S3 ca ^ —

.

„^ H w <c •

CN h4 as • z rn z Q S3 3 cn z W H -) H u S3 O
• < ,tm. 04 E-t o % » ca z cn «. \ k cn h ^^ ^^ <! Oi •

o» U S3 hJ J T— mm T~ a >- r- 0^. »-

'

*^ cn W P*H M Eh
W O S3 <C • + II II z tC *"" II cn II -* cn C9 II • O

t 1-3 • « <e w n h &j • X cn M M O Q ^^ S3 ^.^ Eh •

CU E-t E-t CQ 33 • •"3 H UJ cn <: H ** M O II rj> II H O CJ> X
3 W 53 h-3 X 04 r- r— Q "—S3 cn «c — o ^^ l-H =t r- • «3!

SB GS 03 CN • II -4 1 o o * z II «C O n O J H <J5 M -^ + a S3M H o II ^ S3 MB <C II
«" *" cn ca -» II CN ^>» cr T— Cu tH T— j H *— O O O M O

E^ w PL, Eh ** sc "* X O CN CN VH II cn x tN cn o CN + •—» >— + Ct4 ^-» + w Eh H -^ —
Z S3 W s: cu O «:

14 II Q HH «fl M II o hJ 0»HH '^ o» ^ u II

o Cu W 03 ii Cu .-j Cu II S3 to o o cn z ^*S3 o ^^ cn II o II ct, cn II PU O II «! 0» Cu Cu
U M cu H s: H « H s cn H q a H ca cn cn q cn Stti hJ o J m a -3 M S3 -3 Cm rj> H H H

o o o o o o O O
CO cr> o T— CN 00 3" iT1

.

r- u u u <— CN CN CN CN u CN r^J

147



www.manaraa.com



www.manaraa.com

o o o o O o o o o o o o 000 OOOOOO
\o r- oo en o «"" CN (*) ^ U") -0 P» co en «- cn en zt in ^o r» co en r— N ("0 sr
CO CO CO CO en cn cn en cn cn en cn en en 000 t- ff T— »— 1—

CN CN CN CN CN CN CN <N CN CN CN CN CN CN rn en en en en PH en en en en en en rn rn en

q a Q O Q Q Q Q Q Q Q Q O Q Q Q a q q a q a a 0. q a Q Q Q
o o O O O o o o o o o o O O O O 000 000000 O O
a a a a a a as a a a 2: a a a a a a a a a a a a a a a a a a
en en ^0 ("0 o-) f*> rn f*> <n rn f*i m rn rn en rn fO <n rn ("H rn m en en en en rn rn rn

0000000
u"} ^o r> co en o <—
»— «- t- r- »— CN CN
ff) cn rn ro (*) co (*1

Q O Q Q Q O. QOOOOOOO
a a a a a a a
en en en en en en en

SB
o

«=<

cn
o
w

o
EH

03

o
Q
z
«<

64
N>
l-l

cn
a
IT)

cn
Q
w
«
cn

Q
z

X
3"

*

II

<c

X
-J

a,

o
r-

o
O en
e-t «•

o o
o H <n

Q
—.0 &a
03 O 03
EH

—. cn
cn

Oi 6-» 0» cn

W .-3 63 H
^^ * • •

+ txs o» cn o
*: m > :*: p*

M "-» *-"— CN

O
CN

O
H
O
o

03

H
cn

x
a
o

•

Eh
O

O •

CN

O
eh

i^;cn&Hiil o',-'cnofi4HMMMQcn^CJM

as
Eh

cn
x
a o
o o

o

cn
o
H
H
<
03

03
«*}

W
O

-

03
63
>
o

«C

E-t

L)
«S

63
EH

Oi
a
o
u

Q H
63 ^~
03 63
Z O
» a

11

«- o
II o
ca m
o
o o
a q

W
O
O
a
11

w
O
o
a

cn
z
o
M
<
03
w
E-t

H
Z
o
M
cn
63
Q
It,

O
Q
Z
63

cn

o
Eh

O
O

o
•s:

J z
6-i 03

Eh
Qu U
M 03

OZ
M
-1

Q
Z
<:
a
z
o

Q
Z
o
u
03

o
03
03
W

en

^o

z
W 03

Eh 3
H Eh *- M
03 W CU 03

Oi
Z
»

Q
W
03

Z
h

6-1

O
O
a

o
IT)

r- ro
+• *
a ^o
63 "—
C3
z w
II Eh

3 03 Z 3 Z

cn
6h

Z
W
a
63
Eh
<:

Eh
cn

Eh
<i
a
03

O

C3
z
HI
Z
Q3

»

*X
CN

X

Eh
-a:

03

O

O
CN CN

O
CO
CN

O
cn

U U U cn

O
o
m u u u

o o
t- CNUUU^ en u u u

om
U 00

148



www.manaraa.com



www.manaraa.com

o o o
CN CN CN
<*o on oo

Q Q Q
O O Oass:
no oo oo

Eh
O
z
X
a
Z
u
N
CO

Q
CO

o o o
CN CN CN
ro oo oo
Q Q Q
O O O
s z: s
oo oo ro

CJ CO
03
<J z
h4

© o
00 en
CN <N
ro ro

Q Q
O O
S S
CO ro

o o O
O *" CM
ro oo ro
ro 00 ro
Q Q Q
o o o
a s: a
oo 00 no

\Q3
\ Q
« <C
» 03

* W
ft z
* a

33
Eh C9
33 Z
CN H
00 3

«. Z
X H
^ e-t

* z\o

a
03

02

w
a
S
3

a
O
Q
z
<C
03a

03 03
cj O

CM

Q
a
a
CO

a ft

=* ft

CO
E-t

S3
03

E-t

CO
z
o
U

03

a
H
z
a

ft

ft
a
00 4
• ftx a

\ *
% X
• <N
W *

03 tJ \
ca cq \3 M "—
O CO
Oi «£
W

&3 Cu

a a
«>: a cu
r- CN

Eh

a
03

o

o
EH

CO

o
H
Eh

J
Q

H W
03

h
a a
P^ oo
r-» no

00 CN
t H

r» »
Cm »
» E4
» 03
O O
Ht CD

EH W
«£ 03
03 W
a

Z Eh
O
H •-
Eh ^
U
a
a
03 <<

Eh

a

-3
-J
<
03
a
>
O

CO

z
O

EH
a
a

EH

L) .-*

3 •

W Q Q
a a cq

03 CO
33 =3

O
CN 00 W
» % 03
X X
3- ^ HH
% » .-JWH
\ -aw CN

Eh

a
03

O
EM

* CO
03 —

ft

ft

ft

ft
*
ft

ft

ft

•

ft

•
ft

ft

ft

ft

ft

ft

ft

ft

ft
ft

ft

ft

ft

ft

ft

ft
j*
«4

ft

ft

ft

ft

ft
ft

ft

ft

ft

ft

ft
ft

ft

ft

ft

ft

ft

ft

ft

—. Cu, CzJ

ft
»

ft >
!»

ft

ft

»
ft ft

ft
ft
*
ft

•» ft
ft

ft

ft

ft
* ft

ft

»
«
ft

ft ft

ft

ft

ft
ft

ft ft

ft
ft

ft
ft

ft ft

ft
ft

ft
ft

* v
ft

ft

ft

ft

ft ft
ft

ft

ft

Pi

* •»

ft

a
ft

ft
ft

ft ft

45

e ft *:

ft ft

« fi

ss. -* -

O O
oo oo
rn oo
a q
o o
a a
ro rn

o o
in •vO

ro ro
oo ro

a a
o o
a a
00 oo

CO
cq

a
U
w
a
z
H
Eh

o
03
a
a
CO

CN
a
en

©

00
CT»

u

z

o
o
a

z u
CO CO

cq

Eh
<:
r=

a
03

a
EH

Eh
a
©
< Z-*

CU CO

o
t 04
a

• a
rs <<

>
Eh -aj

a Z

CO

a
a
a
o
u

© o ©
r» oo en
ro ro oo
00 oo oo

a a a
o o o
a a a
00 oo 00

CO

a
*z
a
CJ3

u
M
a
ux
u
H
Oia
03
o

CO

a
a
EH
a
a
<
a
<:

o<

EH
a
Cm
EH
©
o
a
a
<:

a
©
a
a
o
u
o
Eh

a
03

C5
O
03
cu
a
©
a

o © ©
O t- CN
3" ^3* 3"

oo oo oo

a a a
o o oass
oo oo oo

«aj

a
"j3

CN

a

CO

© © o
oo ^r lo
^r ^ *
oo oo oo
a a a
o o o
a as a
oo oo ro
a *

u
» oo

o
o

ro

a
o
a
ro

© o
P- CO

ro ro

a a
o o
a a
ro ro

© O ©
Ti © »—

^ UO U">

00 00 oo
a a a
o o o
a a a
ro oo oo

•.00

O ©
CN oo
uD uO
on ro

a a
o o
a a
on oo

o ©
^ un
tn m
00 00
a a
o o
a a
00 oo

o ©
a r—
uo unm on

a a
o o
a a
on rn

*N

a
u
04
u

u
a

CN

o
a
«*!

k
a
a
«c

a
a
«4

r- %
CO >
a a
» -a:

a «.

a *-»

Eh CN
u »
Cm CN
a ^-,

% aa Cm
IM CO

a
» \
a oa

cs ««
s s

«. tjj

a <
O S
S Z
O

a s
a o
a CJ Eh

CN

o
u
a

CN

a
u
a
u

CN

CN

a
a
a

a
a
<i
a

* H -«.

—. % rn
on —» ,—
^-*rn
X •—
M U
a
a 04
a a

on

^^ -» x
aa
a
a
»

£h

O
o
a
Cm
a

on

z
» M
-. a
^i

on s
•-• Oi
> a
u
—• CN

a
03
3
04

X —

»

a on
a ,-'

a o
z a
»o*

^-.03
on %

Eh rr,

Z *"•

a a
cu cu
z a
-o.
a a
Eh »
< —

»

Oi on
z >-*

«. HH
a s
a 04
as a
z »

^»on
ov4 **
^" a
« cj

-*on a
rn ^-*s
^-»a <
at Q h
z a a
• eh o*
~_z »

^- *on
z -» %
a on on

z w cq
» m a
—.Cu Oi
on a aW EH K.

CO »^

—

Z ^.^fO
% on *
-^—"oo
n w w— Eh W
a 3 o»
Oi % 03

o on eh

on a on on

co » a a
© -»a a
o on c3 csj

-»a
on a
H a
CJ3 Cm

** » co a on on
z
H
«
3
Oi

V\ Eh
a <
«£ a
as a
CJ? a
-« ^^ a
S kO \
z X z
Q u o
E ll a
a E-t a
c U o
u * u

m

m

H CJ3

» a
z
H \a u
3 a
04 w
z co
* a
o a
a n.
Oi
O z
H O
» S—. s

CN O
CN

a a
a >
U a
«e a
Cm

»\
on Oi
•«* &3
03 CO
a a
% a
-»\
on
>—z
z O
a a
cu a
a o
» u

a co

on —

.

-*<*»

a »
a on

o —
m a
a a
»Eh
^ a
on %
•"-• w
W Eh
a 3
Eh U
U Oi
Cm a
a %
« a— EH

on a:
» o

on 3 H
«— * Eh
a — H
Cu on z
S «• H
r- CN

a

a
^m

<:

•

ca-

ll

M
Oi

©
St
on

©
m
on U U U cj cj cj U U U u u u rJ

149



www.manaraa.com



www.manaraa.com

o o o o o o o o o o o
CO cx» o r- CN «<1 ^ in so r* oo
m UO \Q o o o ^Q vO \Q sO ^-O

en m (*) (*) rr) m f*l c) ro c) en

a O Q Q Q Q Q Q Q Q Q
o O O o o o O O O O O
23 a a a a a a a a a a
en m en on n-l on rn f*l en <^ <"ri

o o o o o o
cr> o *- cn en a-
v^) p» r- r» p» p»
en en en en en en
Q Q Q Q Q Q
o o o o o o
a a a a a a
rn rn en en en en

o o o o o O O o o o o o o o o o o o o
lT) ^ P» 00 cn o »- CN ni ^ lD >o p» CO cn o *-(N rn
p» r* r* p» p* 00 00 CO CO CO CO CO CO 00 00 <Tt <T\ Cjs &
rn rn rn rn en m m en en en rn" en en en en en en en rn

Q Q Q Q Q a a a q a q a CJ Q Q Q Q Q a
O O O O O o o o o o o O o o o o o o
a a a a a a a a a a a a a a a a a a a
en en en en en rn rn en rn it) m rn rn r»l <*H en en en m

C5
a

H
,-^ cn ««*

.^ z cn
M CU a
^* 03 «•
CO z ^m.

a cn «jj cn H
* z \z ^—

»

*m* CU ,— CU w ^

^

H 03 H 03 03 cq ^^
^^ z w z Z U H

CO H <: H <* Z «< «c <-»

05 • a \ s M \ 1*4 Mw CN cu cu ^» CU ^* ** CU
EH t— 03 H 03 M Z H \ ^^ r>
W \ t *"^ ,-»

"—

•

» '— «4J
w ^-« M on o

a ^^ (N \ —.M H cn h \H • f— u »
< M —

»

\ — M w a z a ^_» —. a T— ^-" * ^a,

04 "* H ^» *— w a _. cu «c cu H H CU + > _» CN H
< H *— *_» ^"* CO z —

»

03 •* 03 ** w 03 »- u ^^ .aa, U ** ^«,

CU a cn H z CO CU H ^.^ £• —»* IH H * t3 \H H « > cn H
CU Q w M u « —

•

*m. 03 Z CO a a cn a -» *"' *-* f M n ,.,»
'v-»

E-t 03 \ Z 03 < -*H IH Z HH* Z cu cu z WQ CO H L> -< a H Z
cs * <-* H 3 Cm M Z ** w <c CU <! 03 03 «s .« « CO o w \ ^» m *-*H
Cu Ml M CU cu \W M" ^a, Z «M« M W z « £ « * H *-. cu U \ EH —

.

H «— u cn cu
6-1 H -* a ft —. w CU ^_ -3 ^*. Eh <: eh Eh cn Eh H O <c Cu 03 CN ^— z » • a a
=3 a '-'CO • MHZ H CU H « CO Z \z Z z z cn '-' H CO U o — CO H CN o ft «o w cn co -»o wq, >— •"—' z ^" ^^ z M 03 -: H 43 :— Q W ^" "^ X cn o m a CJ o 3 3

cc a u h in CO -3 H 33 *•* CO o < CU z Cu CU ^ Cu \ E-t O ^_» * it: u «c ft o Eh E-t

-J z i. «< —'O H Eh «* Z Eh z ^n. <N z <! Z z • z .a U H O CU <C <: \ T— CM II II

hJ • H &U cn so 3 II O *^ «a: *•* H ^ 03 <c —• << <c CN «< H n * ** 03 u a (*4 a U \ —~ <».

«: *— CU II Q CN ;

i — — H o =H •* O z II II II II II II *•* *^ cn CU ii «-. \ u: ii ,__ r- CN
II II —

*

** r— ^-.M 1*4 ad J < U ** <c ^K, A m, o ^_ «—. <nk z H H a O «» H ^» <e _» H V V

co M —» M II II H -^
II C C*H O H •^

It T~ cn m m r- CN rn H —' >w —

'

H H «—

'

K^ & Hi •—

'

H H
Eh M w .—. >-» -W ^ J II J CU cn h fc % ^ » » CU CO w \ ^^ ^^ CO >-^ CO *-" CO >—» ^*-

3 o W C0 H H W Q Z Pu z r*4 w o z H M H o H H H a 03 EH CO a CO Eh Q iC CO Eh CO CO
& 3" w a ^^ *m* tH hJ _3 II hJ ii H EH CU *"

»

•w ^^ Eh ** *-• 'W
ii Eh at U U X CE CU rf aa 3 o» o»a > X CO CO CU EH CU 03 CU CO 11 03 w U P4 W PL) M r* U II ll il CJ II II II O II 03 03

o o — 03 Q Eh I-3 Z Z Z z z CO O z t*4 j-t r*4 Q X t*4 1*4 U> 1*4 r- CN m H •* CM rn H 3 o o
u Q a. r*4 U 3 EhO«< *ti <: < 1-4 CJ m3 a a a CD a a a a i*: u u U cn u U a CO Eh Eh £h

u u
o
CN

O
m

150



www.manaraa.com



www.manaraa.com

o o o o o o O O O O o o o o 3 o o o o o o O o O O o O o o o o o o o o o
* uo ^ P* CO cn o r— CN 00 ^t uO ^0 r*» CO o> o r» rs 00 5» UO -0 r* CO <T\ o ^ CNJ on ^ uO J r* CO en
cr> cr» cr> CT» cn cr> o o O o o Q O O O o r- ^~ *m r- T— t~ *— r— 1- r" ON CM CN CN CN CN CN fN CN CN
on 00 <"H n no m 3" ST ^ ^ -a- ^, 3- a- * -r iT CT & ^3- 3- ^ * ^ * AC sr 3- :* 3" ^ * ^ sr a" 4T

a Q Q Q Q Q Q Q Q a a a Q Q X Q Q a Q a a Q Q a Q Q Q Q Q Q a Q Q a Q Q
o o o O O O o O O o o o o O o o O Q O o o O O o O O O O O Q o O O o O O
s 23 a S3 S3 Z3 S3 S3 S3 S3 S3 S3 53 S3 S3 S3 S3 S3 S3 S3 S3 S3 23 S3 S3 S3 S3 S3 S3 S3 S3 S3 S3 S3 S3 S
m rn rn rn on 00 rO t*i 00 00 00 00 on on

«
*
*
*
•»

O
*

*

»
*
*
*

ro

*

*

•

00

*
*
•
»
*
*
*
*
ft
*
*
*
*
*
*

00 00 oo oo

O

00

on oo

CO
z
o
H
CO
z
CO
S3

H
Q

on rn

Q
CO

=H
H
S3
IH
-3

rn

CO
CC

EH

r
J)

z
H
Sh

U

rn

«a

Cu
o
S3

33

"0

Q
CO

CO

«d
CO

CO

35

00

00

CO
C5

EH
00

m rn rn on

on

Q

on

X
M
J
CO
X

0O
00

Q
03
<S
X
M

on

U
M
CU
CO

m rn

rn

CO

a

00

CO
03
3
Cu

oo

OO*

Q3
Z

^n

z
j
cu
z

tt •» CM a CO CO CO » M h-j on %
•a- • 03- «a z 35 4 H-3 CO z -

L % CO *«•* 4_*

* ft ft o> u < <: CJ CO z o on 03 X o oo

« a *— CO >• CO 33 c M >—' 03 z S3 *""

*

* * % A o -3 z EH H Eh x <C % Cu CO
• z X CO Z CO U M M ^M, 35 z

•* * <1 CO CO z O •. Z z 33 hJ % m fc %
* * * ^ 35 H" O Eh O CO Q CO CU *— —

»

,«»

* CO "~* H z 33 S3 CO X Cu Eh on rn
» « EH ir* O cs Q H (33 Q H z *m" *—
* » Z EH u H CO a » a -3 J -3

* •sf a X 3 Q CO CO X Eh z CU CU Cm
«• -> * S3 O Q CO 3 < -3 CJ X « z S3 n
* * M eq CO CO J <a o «r>» » CU CJ
* * CO 35 «=c J < CO S3 00 X 03 «
* « -; 3 CO ^J CO 35 Cu *•* Eh % ^«,

*}• • o Z <c H CO Cu 03 z «aj 0mm on
* £ * o Z 3 Q 33 > o H M Cm rn ^^

* * as o H z CO « O ^«, X Z —

•

CO
* » z u CO <3 > EH S3 CN Oi b M n

^-s * * CO CO CO u a Z 33 *—

»

% Q S3 u
H * » 3 CO 3D -3 CO f CO Z ^^ CO CU k
*>«* * * • CO Eh Cu =a S3 ^. M 00 33 03 ^_
O * * % EH -as o U • Cu 33 Q S3 ^* z » rn
s 3- * CO «< S3 33 H CO H » Z CU z « 0m,

"-*

CU * * Eh 3 H OU 35 z 33 33 -aj 03 H ^» rn H
OSj •3- * e-t a Eh H 'J a« » X CN >—f C3\ * s « CO <: CO CO CU M co Cu 05 CO ^^ cu ** CO «
M< * 3 35 CO z S3 co *^ CO 03 CN Q 33 C5 ^«,
<— * « Ol a H CO CO >H EH Eh ** m CO S3 on
""

'

* •» <J Eh CO 35 a 33 CO CO U z ^m. 05 % *«*

Z * * Cm CO Q <flj CO <! 3 S3 Cu H rn 3 CO CO
M 0m, * « » O H S3 35 -j M S3 < fa«s 03 "*"» CU o CO
35 0m, H * * • Cu > >=a <c J 33 H » 3 M H o u3 *~* H ^-N 0m, 0m,

>""*
--». S* * C^ y-i o u 33 M -) Q CO CU X H X <i

CU H ** 1-1 H H Z H ft * Ht • h0 33 H CO EH X! o cu cu Z Cu
* —

'

J *•" 0m,
*—

'

0m,
"-* U *—

*

* * VJ •^ «s Cu k4 z U 33 > 03 s \ % H \ %
• H 04 o H 2 H CO CU 35 « «• 41 U > u o <c «C «*! « EH „^ 05 u ^p

^

rn S3 s S3 w' J ** Q a a & -* Cm EH «c o X H M CO • CO <: on 3 cu rn
-o CU CU 04 co Cm 35 II ii n 4 a CO h4 z Eh u E- Cu b z O X o Q •^» cu CO ^^
II 35 35 cs SB Z z ««• «_k ,—

>

(J « H <c O o <c £h S3 CO M Z CO 03
0m, II II II II II II

• cn rn # 3 CO S3 Oj -J -J O Q ii CO X « CO Q
no «« 0m* a ,—

>

»* 0m, h * * # i* * Z • • "33 CO CO 35 Eh ao z H w a CU o a %
% 1* cn rn »™ 0M no H M M CO •K * M X 05 35 CO X M 3 O \c 35 V ^^
M X « <« EH CO UJ b CO CD 35 03 CO C3 te a, on
** H H H H H H CO CO CO Z Z ^ * 3 o O r-3 £ M -32 U S3 z _r-,_ O z »—

-

CO '** *"* mm* w' **

'

** S3 S3 S3 M 05 $ * O Q 35 >-3
— CO CO Z <: o on H o z

Ol co CO CO CO ro CO <: -as •a: 6-t =5 *?• «• •K 05 CO CU ^, Md z 3 'S> O Cu J S3 >»»» k S3 hO
OS S3 s S3 33 S 33 M H H Z H Q •& w CO Q CO z -* S3 Q ^_» X Cm

Cu 04 Cu Eh Eh En Q Q a o CO z 2> • 3 O =5 H CO o Z CN c Q
Eh 33 05 35 S3 S3 S3 CU Cm a. u cc CO

fei"

<:•.

*•

00 u CO 05 u CU
OM
u ^

o UUU UUUUUUUUUCJUUU

151



www.manaraa.com



www.manaraa.com

o o o © o o o o o o o o o o O O o O O o O o o O O o o o o o o O o O o o
O «" <N no s* m o r* co <y> O r- CN no •^ m o t*» CO o> o r" iN no ^ m ^Q r-» CO <7\ O r— CN no a- in
nr> rq ("0 no no no no -o no no ^, ^ ar it ^1 cr ^ ^* ^T 3- in m m m in m m in in m vO o o vO vO >o
* zT zt ^ ^J 3- =r cr ^ sr 3f 3" ar ^ ^ c? 3" ^ ij ^ ^> ^ ar it ^ * ^r ^> * ^ ^, 9 ^ 3" ^r ^,

Q Q Q Q a Q Q Q Q Q Q Q a a Q a Q Q Q Q a a a Q a Q Q a o Q a a a Q a q
o o o o o O O a O o O O o o O o O O O O o o o O o O O O o o o o o O o o
a a a a s a a a S3 a S3 S a B a 23 a s S s x: a a a a a a a a a a a a a a a
no no °0 no no ^o no r*i no no no no no no no ^0 no no nn no nn no no no no no no no no no no no no no no no
»no * *

^^ '"•' » *
no fa » it 3>

^—a * *
fa «aj * *
Q H * *
J q * *
H fa « * *
z % 4 *
3 «« * •
*no a *

.-». % * »
no no •» » »
*•* "*" * »
fa fa * *
H >A «
fa a, 4 «
1-3 as # « *
E-" » » »

«• ,_, « *
-^.no * «•
no » + *TO * * *
fa "-

•fa- *
E-t fa" 4 *3 Oi » »*« 3- •a-

-^O * » ^
no c-t ,*« * -:

^^ » M 03 » «
fa —.—

.

^>* W ^^ i -*
Q no no W H cu » *
u «* *-» fa Q3 M tt » H»»aa CJ 03 * -A *
>»a jj •33 <5 » • *
no O eg fa u o * «
«-• M M * <-" * #
fa CO CO M w ^^ •*• * <> «
Q »M H as rH * —» -^ * »
>- -* - >«' EH *— —

.

in in * *
CQ no *•. z M ^«, • • * *
fa -m ^_. h-J 03 w a* ^^ + + * *
% w * ^«, H Qj O U M m X XI » » •*«irn W «» ** Q fa <s CN 11 • < «< * «m o w EH M fa «• fa no CT> 1 • + a a * •a-

•"•H fa < ** w ot« EH 3 fa CO M • ,» fa 03 03 » *wins S 03 CJ M Z ^^ ^4 • ^«, O T— CO Q Q * s-

> *H M Q «« s-* C3 H Q o a »•* '—' fa <i «• • * * *
-4 -* a E-t » JH Z o ** s £h «-• z EH un o o * «•
fa no «, CO X * -3 U 03 CN * 3 \H «* CD no cn » *N^ W 0m, w <c .—

»

CU u a fa ^^ 'J fa 03 a • • •
'i± #\WEh 32 a M Q <: a- rN fa 3 EH 3 M CN r— »~ * •3-

(JIB3 Z 6H E-< Q 03 _ "—

*

at a CN ^-r
33 Cu EH ^^ •w >m0 » % *

fa E-t U o «c cr US fa Q H CO *m*. o H + Q O CJ3 V. CO EH Eh Eh tt »UU& M fa o ta 03 '' ** Q H E-4
*>» »- "—

*

^, 3 fa fa Z z z * «•
co fa co £h z i H Z «» W « N'-' as LU H a •^" Eh H M M « •^-

fa i£ » «C "*• fa w k X w M Eh 03 c rg in o Eh X CO II II II if «
os «. w eg E-t • 3 *" •< U M Z Q 4 a o h3 Z o z A *-. --K e {1 «\—EH M «c r— II s *C ** -; c^ * CTi «d M 3 o »— CN no 48 *

no x ^ O o 1 fa H <c fa CO (fa r- =r fa *
—

*

rt! II Ht "-^ «—» •«-'
«£ »Z *• C5 «c t o hj II Eh II

4- Q 3 a . ^j
II Eh II fa CO fa fa fa Z ^Sf. ^ons H O * fa M 13 O X Cn II II o II a w z fa EH z W W fa 03 cj^ W

S3 w * E-t II o II «* fa r— I* CO r~ (N m n en H Eh 3 fa C<J N ^3 3 G •H «a fa —

.

H fa II Oi a S3 S3 II fa fa w fa fa 33 II X U a H H H 5-i Q 42- «
O fa no z CM fa Z 03 O o 03 fa (M CN CO CN CN 'J a, CJ5 a. IH CO CO CO fa z **^ -»

U E » l-l a CO fa Q u Q Q CO Q Q s Q a 3 H 3 CO Q M M M 'X fa "IS «
*- CN

u U U U u V CJ
o

U u u
•K-

*

u u

152



www.manaraa.com



www.manaraa.com

o o o o o o O O O O O O O O O
sO p» CO o> o T- rsi ^0 =* m v© r- 03 CTi T— CN ro ^ tn >o r* 00 en f CN ro -3/ un ko r*» 00 cn *"•

£> -0 10 o r» r- r* r* r» r» P» r*» P* P* 03 CO CO CO CO CO a CO a CO m on cn cn cn cn cn cn cn <j\

s» .h; -/ ^ 3" 3T 3r ^T -/ 3" & -r ^, iT :» 3" ^r CT •3/ & ^3- a» 3» » cr 3/ H/ * H^ ^ -y » cr H/ m an

a a Q a a a Q a Q Q a Q a Q O a a a a a a a a a a a a a a a a a a a a a
O o O o O o O O O O O O O O O a O
a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a
-o ^o no en en en en nn en en CO en mi ro r*1 en en ro <-n ro ^n ro rn en rn en ro ro ro ro ro ro no ro en rn

k en ^^ k en
,n» *» no ant -^
en Q *—

•

^^, rn a
•*-» a to ro

^-- a
Q <s Q ^-» a <
a a % a a H
k M .^ z a a

<« % en % e-t a \
tn ro ,n» **• ^^ z k O
M ** rn a no a A &

o to X >-» a ** k ro ^O
3/ >• H U 2 z ^^ k k
<r» a a M a a m ro O
m <J a a k a >-' "*-* O
en z a a X _» z a a H/

(N «4 » M a ro % H a k
00 <c \ ,n» k a -s—- «^ a a O
cr> U z 00 a a on a a vO
f"

k
CD
tH X

a z a
a to

E-t k ro
k

Z X to M M ^^, a z _ ro O ro
< a a a k m k k rn k O k
n 03 Q a a "-* ^_> •"* ro ro a
W a a E-t en in a ** k a an.

H W Q H z *•* v-'
E-t a O a ro

z a k Q a a a 3 o» Hf z k
o E-t E-t z a a a k a CN >—' r—
a 3 k z a •"3 _» k a II

a O an. k a a ro E-t O OIM
o a on a a k ^—

*

k O a k
a a a *

»

E-t k ^» a ^ ^^ (N an.

o Cm a z •4 <«* m a ro ro k EH h
o « H a en w u "-«» "** O k >^
a to ,»n. a z ** to H a a O a a

Z o H cn a h M 3 ^™. a a =r ^n

,

O a
to en -3 •** « Q a O m C3 NJ k O O CD ISJ

3
a

3 z
H 00

a
a
a
a

k
a to

H
to k Mi ~z?

a
k
H
to

k H a H/ a —* z k rn a % H ro ->o ^o "—

»

EH MM <c os ^"^ a z % ^«. •*-" X ^«, k k z a '»•'

H 3 Q a M ^.^ m H a ro ^n, O M O k
6-t Q a a « a CN ^^ 'J a ** ro O a a g; a a
a <c a a «d a«^ a ^^ a ** % a k ro EH 6h a a Ha 03 << 03 a CN a C5 ^K .—

»

a ro k H H a a 3
Ol CJ3 Eh a *» % to a -O m C3 ** O a a k k u
«* £H G-t U •» Z _t a % ^^^ *

*

M a ^ 3 3 ^n. a-» a
Ot to Z a «* M en ."« a a a to a CN v~ T— to
O a to « CN a *•» a O a =» k Eh k a.^ ^

»

*-* >—

»

k
• 04 to 03 * k at M H CD U a an. a O r— CN z z a

H a a < a >£> a a k a «4 a ro k O • • H a M EH
a t >-] OS UJ a -w" a Z a *"* a CN 01 O a a a a
o n -X a a a Q \ h H \ k \ a E-t k a a 3 a 3 C5
u > * a E-t ^«, a u 0^, U a rs Z O • • a z a 3 a
a H -a: u a <a «C ro 3 a en a. Eh U O -O .«, a.^ a
a a z EH H a a ** a a ^^ a U a M T— Eh an, t— T— aa». a—

>

n a ^n.
a a a to M z to 03 tn a to H \ O *** *k*O O O O z O CN

a a u » a a •* a Q a •-.3 k <c a a m a a vc r^ a cn km k

3 • • «c X -u z Q a O Q k a % a tsi a £h k to to k k k k r— k r—

M >* 03 u O V c 03 \ ^^ X ,_. Eh H <a a >^) a 03 ^O a vO VO II ^3 II

E-i CQ CJJ H O H % Oj no m a a a O "k- 3 3 *

'

•"* *^ H ^^ n
id O a ^ to z ^«. O z "^ z k «c 5*3 a a
O Q a a z O rn H z O rn 3 M ir> a M H a a a a O a
03 Ed Cu a a a ^^ k a a s *"

»

k E-t <c Z Eh »«* EH Eh En Eh rsl ^ ,—
CQ Q CD 03 <c a a Q ^» a a a a ,«« H E-t H M H hH H H H
3 O a a H z (N a O a ro z •< a a a a a a a a O a II O
CO U to a 03 C CJ a k u k O a k

CN
M a a 3 H H 3 3 3 3 a 3 s a

V u u u u u u u u u u u u

153



www.manaraa.com



www.manaraa.com

o o o o o
<n on .=r in ^oo o o o o
in m in in m
Q Q Q Q Q
O O O O Osasss
r*l m no on pr)

o o o ©
r» go en oo o o «*•

m m in m
Q Q Q Q
o o o o
a a a a
<~n en m ro

o o o o o
t- cn ro ^ in
t— *» r— r- »•

in m m m m
Q Q Q Q Q
o o o o o
on i

1
"! oo on on

o o o o o o o o o o o o o o o
^ p* co o> o r» CN ^ ^ if) vO r* 00 o> o

r— T— ^ CN CN CN CN (N <N CN <N CN CN on
m m m m m in m in m m in m m m m
Q Q Q Q Q Q Q Q Q Q Q Q Q q a
O O O o o o o o o o o O O o o
a E a a a a S3 S3 a 23 a a a a a
on on on rn nn on on on on ^ on on on on en

o o o o o* cn on ^ in
on on on on en
m m in in m
Q Q Q Q Q
o o o o o
a a a a a
on on on on on

o o
on on
m m
Q Q
O O
a a
on on

II

Q
^-» OS

*. X
M i£w

II

cs -*
os a
«c —*
X r- Q
H + 05
ii a <
a n x
H a a

«— Q
35 03
H -as

OS X
3 —. a

—»—» a* on >-» "*oo*-^—. » on** cN —» on on ^» .^ * .—

»

*- *- m » » II on i- cn

io so n ti ii » f n t-
*- w as >m ^ ii »n

3S » » ^ ^ ^^3
w w a. _» % » 1-3 %
6-t H »nT —» H ^-.^-.^ •• ~*
H M ,-.^ % » -^ H '—',-,.-, —»)-l l^M <-«.^-.Hn
« Q3H'* HH H —.

*-* WMH -™. M *— »-HH w *-»

-* SB » *-
'
^--— *-"^. ^-" H X ^.a ^—«H«^WHW«^WQ

CM g-« 55 W W H z^HH^WWH-HMQ^CBIJqiiJOia;
* —»^ZMaX—'MMHi-J'"MWQ ,-'ti}^M>JW&-<X0Qa3«*l

h • .QjGBQsassQcuQjXcjOj-amQi-jHHjssaP^MMHa
Q WW
03 —^ • I ««<«AA«%M«««««>«I>M«><*<%««AAMA A«tAAA«so—^-.000000000000000000000000 axoHMon^invjop^ooaNOr-rsioncrin^r,"aocrio»-'CNon^rtn^o o^»- ,— ^^^^r-r-r-T-r-cNr\i<NCNOjrvjrNirvjrvicNonononononrnon rn

II »UU %»»»*>» *>»*%» *»•»*»«»»»%«*«» %
«m iOHH'^\O^^OkO>fl^kO^OvDvO.D\O^^OvC^^O\CiO<DvD^WvO
a "— cu Ou »«*%»ww <»*. ^ —»ww>«»ww«».wwwww.w—"««»w"»«'^^3 >—
"-"WW 35 35»-QWMHWWWWWWWWWWWWWWWWWWWWWWWWMWQ3

a «* M MHMIHMHHHWMHMMHtHMHMMMMHMlH35HH
IIX03Pu^X0303X0303030303030S3303'33 03O3ClSj3-c:03Q5Q303XOOSilaa3HH33aCB3333333E3E3C33ac3:3333333:U3!03

O
CN U

154



www.manaraa.com



www.manaraa.com

9 o o o o o o o o o o o o o o o o o O o O o O o o O O o o o o O a O O O
CO en o T- (N m 3" m o r^ co cn o r- CN on ^ m ^O p- ao cn o r— CN rn -r in \o r» x en a r- CN on
on ro -* h; 3" ^ 3- h» ?t 3" ^» o" un in uo in in m m m m m Q VO 43 O D ^0 vO vO VO L> r* r* p* r*
uO m m m m m m m m m m in in in in m m un in m m in m in in in in in m m in in m in in m
X Q a a Q a a Q a Q Q Q Q Q Q Q Q a Q Q a a Q a a Q Q X Q Q Q Q Q Q X X
o O o o o o o O o O O O O O O O O o O O o o O O Q O O o o O O O O o o o
e e s s s s s s E E SEE ESSE E s E E E E E E E S s s E S E S s s s
m m on ~1 n on

CJz
x

on on on on ro on ci
» %

—»x
•• \vo
—» ft *

rn rn cn rn
rn ~» *'w
r- \ en m
»\Eh^-
X «. w »

n rn rn rn ^n rn ~n rn on rn rn m on rn rn on on on on

z tt a«- \^o in : —
o ^^ cu » * * H < 33 X
H S 33 ao •• \ »h)^ »—

H Oi — Cu EH » Oi » %
cn as „_ ft Cm CN •• 33 —

•

X ^«,

a ** ^_» Q V) • —»r«» i en MM M, tmm *.«,

CO en CU •• O Z * 33 t— X
S3 Q "-* X —.Z Cu M X f ft *"

O X z Oi DO o !»>-*-/•— » ft **a X X ^^ X X X X X X X X X XXX
CJ x o WhM *un 03 X — T^ r— — «• *» f— V t— r~ ^" t~ r- <• r— r—

cu M i e-t •• Ph — »- < •— 3C5 ft ft X ft ft ft ft ft ft ft ft % ft ft »
-i CO EH H Z CJ ^i i * £h CN T~ X X T— X X X X X X X X X XXX
<a U 3 M 3 cu o *- — W ft % cr h; W 1— t- CN CN osj r- m !• osj »— r— e"
z EH X a- a 33 H »33 z 03 X % ft X CN CN CN CN CN CN » CN CN CN CN CN
X 3 a Eh X CU \ Cm X «- < *c m O o lO

x a. x 3 '-'OS 03 33 ^O » HH Eh CN • t ft on on •" *> on • CN CN CN O O
,«* H z as O J X %_ Cu tn ft P* r* Hf

as Z M 33 Cm W '—on a | X X r- Cm Cu H v0 <o zr Hf Hf vO X m sr vO v0 vO
O H 33 X o a as i- X X cn Hf M ft » ft Cu Cu Cu Cu Cu X ft X X XXX
Eh cn rn CN O M Eh »cn t- ft ft ft X X X
O X r- r~ %as eh X x x *"• X X X * Hf vO X X X X X X 53* X X XXX
s X ft % x o z C3 rn m in cn CN rn *•< *"• *-*o O i- t"» *— o s— ^~ o o o
Q X CN on Eh w H •» %»- T"» CM CN nn on rn o CN CN CN CN CN rn CN CN CN CN CN

as Z 3" H * & m x »

O H
-5

ft

o ft

O EH Cm
# 3 33

3 M ^O —
» * X

03 Jw • u f^ Cu EH u — «- Cu E X X z z Z S X
z u r- H Cu £H H • X >• X Cu u u w X H H H X X
H H X X «:=) as Cu -*»- X as Eh Eh _J X X
CQ E-» ft CJ o O H Z »H; H M O ej X
03 J » it S Cu U M X CN Cu Cu Z z Eh X
3 3 • • u ~»un Cm ^-CT » en <J < Q EH
E-» S ^^ H-1 cu cn en Cu CN \ EH Eh EH — X H H

X CU 33 * Cm en x » % Z Z w X < <i X X 3 x tj a
X x — X EH SH\- w Cm z EH X X X X X X u o <a

• • • • ** vO *»3 in q % x s S =c Cm- EH EH X X X u Z x o
X X • • as »- E CN M CN r- Cm Cm J Cm Cm Cm en cn Eh <c <C X X
u u as H CU » H »3 H > CJ CJ U4 EH Eh E E en en w X X EH >

,—

x

as x z 3 on Eh X X %X z z H <C «*J X X X o s cn X
\=> 3 X Cm o • en m cn z on <s <* Cu J Cm H H X X cj H «< X H x <
-o o O E Cu \D Cm %«- o » OS OS O Cu O X Q ft, Cu Z Eh H s> a z h
—»tn en cu X Cu O » M W 03 as OT -35 •4 X M H Eh

«• CJ Eh » V3 • X Eh O *< -S X OS J. • X t X EH x x z
x as X Eh Z 3 Z r* on cj <« w as a pq <: en «=« en x X U XXX
«- x X 3 «c Cu .i H (u »S U OS as X Cm Cm- X E Z E Z H X CJ X X Eh CJ CJ

t/3
"*» SB 3 Cu 05 H O tt *0O Q | < Ml s 3 Cm- s X < X -a x << Eh X a z Eh z

EH CN O o z os =3 H H M W CJ) Cm W X O CU a O X O x x X H X \ X M ««
z r» x cu M *c O Eh en •• % CG Z ej CJ) z Cu cn z z £h Z Eh X CJ X X X U X Eh
x % re jrj S3 33 33 «* 33 ^-» X H X X X X X X X X X X X X X X X XXX
a X V U"» CO rn 0^ OS VO co •• cn as a- h; 3" =r -J cr 3- Hf Hf ^3* -f -f Hf •3- 3- =r 3- 3-

X «- rn m t— CN r- as * -!—«» = CN CN CN CN CN rj CN CN CN CN CN CN CN CN CN CN CN CN
H H % % % % »p- «• ^-" z x cn
< V x X X X X » X H^ » X X X X X X X X X X X X X X X XXX
H \CN CN vO CN vO X CN H '-'-f X
cn

*"*' W "*m̂ ^^ X —'00OX k ^
*"^ w ^"^ *"* ~*_r *-^« >^- »**• *"—

'
"*" *+** **«-* ^^ *•* **^ ^--* **J-*

EH e-< e-» Eh 5-i Eh Eh V Eh M Eh Eh — <— Eh Eh Eh =H Eh =H EH Eh Eh Eh Eh Eh ^ Eh Eh Eh Eh Eh
«* «* <! <c «S . < «ti «. <C W C5 < X « -* <= «C <c <£ «S] «: <C <3 «J3 «4 <J3 rtS «* <C <C <* <!
S E E E . E \s E O E 3 Z S *- S E E E E E s E E E S S S S E E S EX a: as as w as %• as OS • OS X Cm OS % T OS as 03 03 « X X X X X X X X X X XXX
o O O O z O o O O in o rn kJ o x X o O O o o o o O O o o o o o O o o o
X X X x M Cu * Cu Cu Cu Cu ^- X Cu -3-

CN
Cu Cu Cu Cm Cu Cm Cm Cu Cm X X X X X X XXX

O O o O O O O a O O o o o o o o o o o
o o o o o o o o »— CN m cy m -0 r^ x en O r- CN rn at lO o r> x

u u u «*> =S* in vo r- co cn T— CN CN CN CN CN ^J CN CN CN

155



www.manaraa.com



www.manaraa.com

o o o o o
5T lT) ^ P* CO
p» r» p* p» p*

m in in m in
q a a o a

o o o
S S S

o o
a a
oo rn <*i no <*)

o o o o
cr> O •" cn
P» CO 00 CO
un m m m
Q Q Q Q
O O O O
a a a a
ff) nn ('l rn

CN

~»n0

a a a a a 33 a
r» *— *" t— T— T— »—

» » H » * h » i

X X X X X X X
T— <P» in *- o o 3-

CN CM % CM CN CN * a
% » o % % v «- m
O O t o o o • »

• • vX3 • • • P* no
m vo ft* in r*. P* Pm H
CH CL4 * Ct, &H h » %
v » X fc % * X X
X X =J- X X X 3- CN
r- O ^-* *- o o ** *-»

CN CN no CN CN CN CO oo

55 H c^ H M a z
h co a V) W -i a
\04 CM CM i a
co ^^ a
-3 Q

W
EH
3

H
a

>« ai co CO W
55 u a co co O
H 3 o a jJ 3
\ W U « 03 <c

Q a ^H EH 03
«< Q o» CO CO

O <C W 03 CO
-1 o a O H ca CO

.-3
'-*- H U 3 w w

X CJ «* H a a
H H a «d H Q O Q
O M to J- 55 3 as a
O 55 w o -*J O <!

Eh 3 a *: U XI Eh a
a a a a a a a a
3- 3- cr a- & Cf 3- a-
CN CN CN CN CN CN CN CN

X X X X X X X X

^H Eh 6h Eh EH H Eh EH
«c <! <J «=a «! <c «* <c
s a a a a a a a
33 a 03 03 a a a a Q
o o O O o O O o 3
Cu in i. i. Cl, Ct, Cn &- a

oooooooo
crO'-tN^a'in^
CNjonrnPononooooo

156



www.manaraa.com



www.manaraa.com

o o o o o o o o o oooooooo
r- rsj en & m vfi P* 00 en Or-^fO^LrtvOr*
o o o o o o o o o r— t~r»T— t— r— r— t—
O O o o o o o o o oooooooo
a a q a a Q Q Q a QQQQQQQQ
o o o o O O O o o OOOOOOOO
a a a s a a a a a aaaaaaaa
^ 3- 3- ^ c* 3- =r ^r ^ ?^^3^^?^

o o o o o
oo en o «- (N« r* rsj cn r\|

o o o o o
Q Q Q Q Q
O O O O O
a s a a s
^ :* ^ ^ ^

o o o o o o o o O o o
<-o ^ IT) ^O ["» co en o »— CN "1
CN CN CN CN CN CN CN rn ^n on c»i

o o o o O O O o o o o
Q a a Q fa a q Q a Q Q
O o o o O O O o o O O
aa s a a a a a a a a a
j- cr ^3- ^, ij ^ a- ;* =t cs* ^r

u
3

&u

0)

.-I

3

O
a

Ô
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APPENDIX E
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Figure 1: Single Reduction Parallel Axis Arrangements
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Figure 5: Flow Charr of the REGAD Package
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Figure 6: External Tooth Dimensions
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Figure 8: Fillet Center Location - Inside Base Circle
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Figure 9: Fillet Center Location - Outside Base Circle
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Figure 10 : Internal Tooth Dimensions
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Figure 11: Internal Tooth Form Layout

183



www.manaraa.com



www.manaraa.com

LIST OF REFERENCES

1. American Gear Manufacturers Association, AGMA Informa-
tion Sheet - Geometry Factors for Determining the
Strength of Spur * Helical , Herringbone and Bevel Gear
Teeth (AGMA 226.01), August, 1970.

2. American Gear Manufacturers Association, AGMA Standard
for Surface Durability (Pitting) of Helical and Her-
ringbone Gear Teeth (AGMA 211.02), September, 1966.

3. American Gear Manufacturers Association, AGMA Standard
for Rating the Strength of Helical and Herringbone Gear
Teeth (AGMA 221.02), July, 1965.

4. Thoma, ?.A., "An Up-to-Date Look at Marine Gear Tooth
Loading," Marine Technology , v. 7, p. 133-148, April
1970.

5. Thoma, F.A., Let's Up-Date Marine Gear Tooth Bending
Stress Calculations « paper presented at the Mechanisms
Conference & International Symposium on Gearing and
Transmissions, San Francisco, California, 8-12 October
1972.

6. Forsythe, G.E., Malcolm, M.A., and Moler, C.3. , Com-
puter Methods for Mathematical Computations , p. 161-
166, Prentice-Hall, Inc., 1977.

7. Dudley, D.W., ed . , Gear Handbook . McGraw-Hill Book Com-
pany, Inc. , 1962.

8. Benford, R.L., "Numerical Rules for Designing Planetary
Gears," Machine Design , v. 30, p. 129-135, 21 August
1958.

9. Allison Division Report EDR 5503, Advancement of Heli-
cal Gear Design Technology , by W.L. Mclntire and T.A.
Lyon, p. 155-192, July 1968.

10. Dudley, D.W., Practical Gear Design , McGraw-Hill Book
Company, Inc., 1954.

184



www.manaraa.com



www.manaraa.com

11. Gugliuzza, T. A. and Hargett, W.H., "Gear Design and
Labratory Experience - Marine Gas Turbine Propulsion,"
Journal of Engineering for Power , v. 91, October 1969.

12. Harrington, R.L. , ed. , Marine Engineering , The Society
of Naval Architects and Marine Engineers, 1971.

13. Shigley, J.E., Mechanical Engineering Design , 3rd ed.,
McGraw-Hill Book Company, Inc., 1977.

185



www.manaraa.com



www.manaraa.com

INITIAL DISTRIBUTION LIST

No. Copies

1. Defense Technical Information Center
Cameron Station
Alexandria, Virginia 22314

2. Library, Code 0142
Naval Postgraduate School
Monterey, California 93940

3. Chairman, Code 69Mx
Department of Mechanical Engineering
Naval Postgraduate School
Monterey, California 93940

4. Professor Gilles Cantin, Code 69Ci
Department of Mechanical Engineering
Naval Postgraduate School
Monterey, California 93940

5. Professor G. N. Vanderplaats, Code 69Vn
Department of Mechanical Engineering
Naval Postgraduate School
Monterey, California 93940

6. LT Joseph L. Paguette, USN
193 11 142nd Place SE
Renton, Washington 98055

7. CAPT G. M. Lachance, USN
Code SEA 52
Naval Sea Systems Command
Naval Sea Systems Command Headguarters
Washington, D.C. 20362

8. CDR W. L. Marsh, USN
Code SEA 50D
Naval Sea Systems Command
Naval Sea Systems Command Headguarters
Washington, D.C. 20362

186



www.manaraa.com



www.manaraa.com

9. 8r. K. Calvin
Code SEA 521
Naval Saa Systems Command
Naval Sea Systems Command Headguarters
Washington, D.C. 20362

10. Mr. J. Kenworthy
Code SEA 5244
Naval Sea Systems Command
Naval Sea Systems Command Headguarters
Washington, D.C. 20362

10

11. The Cincinnati Gear Company
ATTN: Mr. W. L. Rye
5657 Wooster PiJce

Cincinnati, Ohio 45227

12. Westinghouse Electric Corporation
ATTN: Mr. C. D. Grey
Marine Division Engineering
Sunnyvale, California 94088

13. Westinghouse Electric Corporation
ATTN: Mr. K. L. Kaufman
Marine Division Engineering
Sunnyvale, California 94088

187



www.manaraa.com



www.manaraa.com



www.manaraa.com



www.manaraa.com

Thesis 1975 J J

P1477 Paquette
c.l An interactive comput-

er program for the pre-
liminary design and
analysis of marine
reduction gears.

JT 4A* tf H20J'
?T JAH <»? 3 7 201

Thesis
P1477
c.l

70
Paquette

An interactive comput-

er program for the pre-
liminary design and
analysis of marine
reduction gears.



www.manaraa.com

thesPU77 program for the

,1 I 11 III

£SB1S«3 2768 00197172 A

mr

Hi
.w.

'"#09


