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ABSTRACT

Inventory management is a very important area in industrial
manadement. To dampen fhe uﬁsteadying effects of external and
internal phenoﬁena'on the operation of preoducticn systéms of
service systemé, a certain amount of inventory of raw
materials, semi-finished and finiéhed preducts and machinery
spares must be kept. But inventory requires capital investment
and may necessarily be viewed és capital tie-up. Unplanned
inventory may cost huge amount of capital either in terms of
lost production/lost sales or over investment. In this thesis,
a study of inventory management policies has been undertaken.
Different inventory situations have been discussed and related
classical models like purchase and production models centered
on economic order guantity and order cycle have been examined.
Spares provisiening models for constant and non-constant
failure rate with repaliring and non—fepairing possibilities
have been discussed in detail. For constant failure rate
repairable case, optimal spares provisioning policy hés been
formulated considering parameters like number of operational
units, operational unit failure rate, storage failure rate and
repair rate. A set of tables and graphs has been produced to
determine spares regquirement either for certain allowable

unavailability of production system or for minimum cost.

i

R NAS



CHAPTER 1

CHAPTER 2

CONTENT

List of Tables
List of Figures

Notations
INTRODUCTION
1.1 General Setting of Inventory Management.

1.1.1 Planning and Control.
1.1.2 Situations in Inventory
1.1.3 Spares inventory problem.

1.1.4 Aggregate fnventory Management.

1.2 Characterestic of Inventory Control.
1.2.1 Item Classification.
1.2.2 Relevant Costs.

1.2.3 Objectives of the control.
1.3 Objectives of the present study.
LITERATURE SURVEY
2.1 Deterministic Situations.

2.1.1 Models with Infinite Replenishing

Rates.

1.1.1 Single Items.
1.1

2. 1
2. .2 Several Items.

vi

Page

ix
xii

xvi

11
11
12

14

17

18

19

19

20
23

o€Tt

}r‘



CHAPTER 3

2.1.2 Models with Uniform Replenishment
Rates,

2.1.3 Periodic Inventory System

Single Item.

.3.1
.3.2 Several Items and Limited
Storage Facilities.

.1
21

2.1.4 Models with Price Breaks.
2.1.5 Multi-item Ordering System.
2.1.6 Cases of Non-Uniferm Demand.

2.1.7 Non-uniform Deménd Rate.
2.2 Probabilistic Situations.

2.2.1 Scheduling Period System.
2.2.2 Reorder Polint Systems.
'2.2.3 Significance of Lead Time.
2.2.3.1 Discrete Stock level and
Continucus demand.
2.2.3.2 Continuous Stock Level and

Continuous demand.

2.3 Multi-Echelon Model.

"2.4 N-Period problem.

2.5 Demand Fluctuations in Multi Stage System.

MODELS FOR SPARES PROVISIONING

3.1 Constant Failure; Non-repairable Cases.

vii

25

28

28

32

33

35

37

41

43

43

48

49

49

52

53

54

59

61

B1

agel



3.2 Constant Failure Repairable Case.

3.2.1 Principles of Transition Rate
Diagram.
3.2.2 Mathematical Formulation.

3.2.3 Solution Procedure for Individual
A - Probabilities.

3.2.3.1 Matrix solutioen upto
‘ level ;'N'.
3.2.3.2 Solution beyond level 'N'
by Recursive Formulation.

3.3 Non-constant failure rate, Non-Reparable
Case. :
CHAPTER 4 RESULTS

CHAPTER 5 DISCUSSIONS

5.1 No Storage Failure Case
5.2 Storage Failure Case

5.3 Cost Obtimal Policy
CHAPTER 6 CONCLUSIONS
CHAPTER 7 SCOPE FOR FURTHER WORK
REFERENCES

APPENDIX A Flow Chart

APPENDIX B Computer Code

viii

64

65
68

71

71

73

76

79

284

284
285

286

287

289.

I NAS



Table

Table
Table

.11
.12
.13
.14
.15
.16
.17
.18
.19
.20

O N N T NI NS S

LIST OF TABLES

Table 4.1-4.10

( 2=0.3x10"Y/hr & no

4.1-4.5;

Results
Results
Results
Results
Results

4.6=-4.10

Results
Results
Results
Results
Results

4.11-4.2

Results
Results
Results
Results
Results
Results
Results
Results
Results
Results

u_

for
for
for
for
for

;B =

for
for
for
for
for

O; w

for
for
for
for
for
for
for
for
for
for

0.125/hr

cacad
\"'U \"U ‘;'U "'U :'U
A
DUUUDU
seeso

L T N

etc.
etc.
etc,
etc.
etc.

etc.
etc.
etc.
etc
etc.

. with

storage

with
with
with
with
with

3338232

with
with
with

== ==

with

Table 4.11-4.40
{ k=O.3x10-l/hr & storage failure

= 0.0625/hr

P . T

/g g td D g WD g ko
ZZEZZZZ2ZZ222

[ . T N Y

~

-
T . T Y

cocacccoacaoocacd
Jogyuoogoogo
568666656666

.- wow
. .

etc.
etc.
etc.
etc.
etc.
etc.
etc.
etc.
etc.
etc.

with
with
with
with
with
with
with
with
with
with

3383332333

{1 | |

I T L I VO (I VI T IR [ I 1

failure )

W nnn
Nk Wk

UV W

rate ks=k/10 )

HAWO OO0 U Wl

ix

page

82
85
88
91
94

page

97

100
103
106
109

page

112
115
118
121
124
127
130
133
136
139

ogct



Table

Table

S S S N N SO ST

.21
.22
.23
.24
.25
.26
.27
.28
.29
.30

Table

Table

S S S S S SN SN SN SIS

(For cost optimal policies with l=0.3x10_1/hr & XS=O.O/hr)

.21
.22
.23
.24
.25
.26
.27
.28
.29
.30

Table

Table

N SERSN IR N

.41
.42
.43
.44
.45

4.21-4.30;

Results
Results
Results
Results
Results
Results
Results
Results
Results
Results

for
for
for
for
for
for
for
for
for
for

4.31-4.40;

Results
Results
Results
Results
Results
Results
Results
Results
Results
Results

for
for
for
for
for
for
for
for
for
for

4.41-4.45;

Results
Results
Results
Results
Results

for
for
for
for
for

= 0.125/hr

~ =
~

Mg ddgdig -l
gooygyggoguouoood
5999666

~ o wmw

coocagoaoaacaag

© Z22Z2Z2z2Z2Z2Z2Z

]

cocacccagac
v Yoty O vy 1 TR0
A
CDUOUUDUDDY
cooo8666se

[ T T

etc.
etc.
etc.
etc.

etc

etc.
etc,
etc.
etc.
etc.

8]
9]
™~
o g
s}

etc.
etc.
etc.
etc.
etc
etc.
etc.
etc.
etc.
etc.

with
with
with
with
with
with
with
with
with
with

with
with
with
with
with
with
with
with
with
with

m=1
m= 2
m= 3
m= 4
m=25
m= 6
m= 7
m=28
m= 9
m=1
m:
m:
m:
m:
m:
m:
m:
m:
m:
m___

Table 4.41-4.50

= 0.125/hr

R,N{opt),TCS,
R,N(opt),TCS,
R,N{opt),TCS,
R,N{opt),TCS,
R,N(opt),TCS,

U,D,¢
U,D,¢
U,D,¢
u,b,¢
U,D,¢

/

with
with
with
with
with

HOOO U W

33333

i1

Db W N

paqe

142
145
148
151
154
157
160
163
166
169

page

172
175
178
181
184
187
190
193
196
199

page

202
205
211
215
218

otzl



Table

Table

NN NERNSINS

.46
.47
.48
.49
.50

4.46-4.50;

Results
Results
Results
Results
Results

for
for
for
for
for

"

= 0.25/hr

R,N(opt),TCS,
R,N(opt),TCS,
R,N{opt),TCS,
R,N{opt),TCS,
R,N(opt}),TCS,

U,D,¢
U,D,¢
U,D,¢
U,D,¢
U,D,¢

with
with
with
with

with

53238

Wb W N

xi

page

221

224
230
236
239

occlh



FIGURE
1.1

1.2

2.10
2.11

2.12

2.13

2.14

LIST OF FIGURES

Material Flow in a Multistage Inventory System

Some of the common aspects of inventory
situations. )

Relationship in an Inventory Decision Problem.

Inventory model with instantaneous
replenishments.

Inventory cost versus quantity ordered.

Inventory model with shortage and uniform
usage.

Inventory models with uniform replenishing and

usage rates,

System with prescribed scheduling period,

S > q. .
9p

System with prescribed scheduling periecd,
0 < 85 < qp. ,

Fixed review period and order quantity.

Total cost of a system with discrete
guantity discount.

Various demand patterns.
System with power demand patterns.
System with specific power indices.

System with non-uniform demand rate.

The Probabilistic Scheduling period system.

Probabilistc system with lead time.
Replenishment at no shortage.

Replenishment occuring before shortage.

xii

Page

- 20

20

22

25

28

28

31

34

38

39

39

42

43

46

50

51

otel

3



.17

.18

.2.2 A generalized procedure to generate coefficient

.10
L1

.12

.1

Replenishment occuring after the beginning of

shortage.

Inventory and Production Network.

Spare part requirement NOMOGRAPH

Transition rate diagram

matrix upto level N

Unavailability curves for
with m=1, u=0.125, xszo.

Unavailability curves for
with m=2, u=0.125, XSZO.

Unavailability curves for
with m=3, u=0.125, XS=O.

Unavailability curves for
with m=4, u=0.125, XS=O“

Unavailability curves for
with m=5, u=0.125, X5=O.

Unavailability curves for
with m=1, u=0.25, XS=O.

Unavailability curves for
with m=2, u=0.25, XS=O.

Unavailability curves.for
with m=3, u=0.25, XS=O.

Unavailability curves for
with m=4, u=0.25, XS:O.

Unavailability curves for
with m=5, u=0.25, XS=O.

Unavailability curves for

tbe
the
the
the
the
the
the
the
the
the

the

with m=1, u=0.0625, stk/lo

Unavailability curves for

the

with m=2, u=0.0625, 15=X/1O

variation

variation

variation

variation

variation

variation

variation

variation

variation

variation

variation

variation

of
of
of
of
of
of
of
of
of
of
of

of

X

xiii

51
56
63

66

74

242

243

244

245

246

247

248

249

250

252

253

3N AT

-



.13

.14

.15

.16

.17

.18

4.19

.20

.21

.22

.23

.24

.25

.26

.27

.28

Unavailability curves for the
with m=3, u=0.0625, stk/lo

Unavailability curves for the
with m=4, u=0.0625, AS=X/lO

Unavailability curves for the
with m=5, u=0.0625, XS=X/1O

Unavailability curves for the
with m=6, pu=0.0625, S=X/10

Unavailability curves for the
with m=7, u=0.0625, XS=X/10

Unavailability curves for the
with m=8, u=0.0625, Xs=l/10

Unavailability curves for the
with m=9, u=0.0625, XS=X/1O

Unavailability curves for the
with m=10, p=0.08625, Aszl/lo

Unavailability curves for the
with m=1, u=0.125, AS=X/10

Unavailability curves for the
with m=2, u=0.125, ks=l/10

Unavailability curves for the
with m=3, u=0.125, XS=X/10

Unavailability curves for the
with m=4, pu=0.125, Xs=l/10

Unavailability curves for the
with m=5, u=0.125, lszk/lo

Unavailability curves for the
with m=6, u=0.125, ks=l/10

Unavailability curves for the
with m=7, u=0.125, XS=X/10

Unavailability curves for the
with m=8, »=0.125, ks=l/10

variation

variation
variation
variation
vafiation
vériation
variation
variatioen
variation
variation
variation
variatien

variation

variation

variation

variation

of

of

of .

of

of

of

of

of

of

of

of

of

of

of

of

of

xiv

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

2869

aczl



.29
.30
.31
.32
.33
.34
.35
36
.37
.38
.39
.40

.41

.42

Unavailability curves for the
with m=9, pu=0.125, xs:x/lo

Unavailability curves for the
with m=10, w=0.125, XS=X/10

Unavailability curves for the
with m=1, u=0.25, XS=X/10

Unavailability curves for the
with m=2, u=0.25, X\ =)/10

Unavailability curves for the
with m=3, u=0.25, Xs=k/lO

Unavailability curves for the
with m=4, u=0.25, ks=l/10

Unavailability curves for the
with m=5, u=0.25, RS=X/1O

Unavailability curves for the
with m=6, u=0.25, Xs=l/lO

Unavailability curves for the
with m=7, u=0.25, ks=l/10

Unavailability curves for the
with m=8, u=0.25, xs=x/1o

Unavailability curves for the
with m=9, u=0.25, XS=X/lO

Unavailability curves for the
with m=10, u=0.25, X =X/1O

variation.

variation

variation

variation

variation

variation

variation

variation

variation

variation

variation

variation

of

of

of

of

of

of

of
of
of
Qf
of

of

270

271

272

273

274

275

276

2717

278

279

280

281

Variation of stock exhaustion probablllty (P ) for
different values of y and N with m=%

A =1/10

282

Variation of stock exhaustion probability (P ) fer

different values of m and N with u= 0.125,

A =1/10

283

v

271



Notations

Buffer stock
Total Incremental cost
item cost per unit

Meantime spent by the unit out-of-service

owing to lack of spares or the downtime due

to stock exhaustion.

Total demand for a certain time
period (e.g. a year)

Holding cost per item.

Holding cost as percentage of item value.
Procurement cost of tﬁe set-up cost.

lead time

Number of operational unit served by an
on-site store.

Number of spares carried by the store.

Probability of system being in (ij) state.

Rate of change of Pij(t).

Probability of stock exhaustion while
all the units are in operation.

Probability of 'm' operational units not

working due to spare part stock exhaustion.

operation.

"Actual guantity held in stock.

Optimum quantity (for stock}.
The 1lot size

xvi

o€zl



The lot size for prescribe scheduling pericd.

The optimum lot size .
The relative cost of lost production to item
holding cost together with its value.

Order level.

prescribed level of order.

optimum order level.

Scaled total cost in multiples of-(1+ic)
i

scheduling period or the cycie time.
prescribed scheduling period

Optimum scheduling period

Unavailability of ‘a particular working unit
owing to lack of spares.

Demand during prescribe time t_ with
. i 4 P
probability P,

Demand during Lead time 'L' with probability p

Cost for'incurring shortage.
Operational unit failure rate.
Failure rate oflunit in store.
The rate of production.

The rate of consumption.
Repaif rate in the workshop.

The meantime between unsatisfied demand feor
spares as applied to a particular unit.

Xvii

Y-

2ECH



CHAPTER 1

INTRODUCTION E\ @C@}f}‘q

2 E75GEY

thrunna,,
ErY

/,@7-H

1.1 General Setting of Inventory Management

To support any on geing scheduled or unscheduled activities
of goods and service producing systems, logistic or system
support elements are always present. These are the elements
which keep the system or product in proper operating condition.
It is ‘the prime objective o¢f the management to use all the
system support resources effectively and efficiently so that the
right amount of suppeort can be provided at the right location
timely.A major requirement 1in this regard is the storage of
materials which may be wvisualized as 1idle for sometime, but
have definite economic wvalues 1in ‘business transactions. These
are the inveﬁtories at various stages of production-distribution
sysfem which comprises not only of stocks of raw materials, sub-
assemblies, semi-finished or finished goods but also includes
the stock of fuels, tools, handling and testing equipments,

metrology and calibration equipments, special supplies, levels

of cash, spare parts etc.
1.1.1 Pleanning and Control

In Inventory, planning determines the material regquirements

-
e
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2
necessaryl to sales by the operational plan while control
determines the proper levels of stock reorder point, safety
stock and the like. Its purpose is to determine appropriate
inventory policies and to keep all associated <costs at a

minimum.

Inventory ties up capital but again 1is a Dboost for
production, sales etc. It is a cushion between production and
-consumption of goods in various forms present in a production-
inventory system. .It prevents production from responding
directly to sales and disengages various maﬁufacturinq
operations having different production rates. It makes possible
in some cases, fewer machine set-up and alsc high machine
utiliéation.lt regularizes the flow of goods in accordance to
demand and 1its decoupling permits each operation toA work

economically.
1.1.2 Situations in Inventory

Inventory situations exist at various stages of production-
distribution system.The raw materials are found awaiting
processing. The semi-finished items initiate gueue in-between
operations inside a factory.The finished goods are stored at the

factory despatch sections, in transit, in warehouse distributing

points and in retrail outlets etc. All these comprise of

features of inventory situations.

8ECI



3

When inventories are purchased and resold without further
working, ignoring their interaction with overall system, pure
inventory control situation arises.Conditions in retailing,
wholesaling operations and in many military supplies are §kin to

pure inventory situations.

Inventories maintain a smooth flow of goods between various
stages of a system, though not always through labelled
stations.The following schematic diagram (Fig 1.l1) depicts a
multi-stage inventory system for high volume standardized

products where the system volume averages 2500 units per week.

ewtsvessncess [oformation fluw

“ Material flow

P T

S—r———tir
——————————
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. . . : .
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Fig 1.1 Material Flow in a Multistage Inventory System
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The figure (Fig 1.1) shows that inventory exists in transit
pipelines, a raw material supplies, and as in-process
inventories in factories. At each main stages inventories are
present because 1t 1s economical to order them in iots and to

be able to give quick services.

An inventory has an input and an output stock. The output
stock follows some function, dictated by demand, and passes on
toc consumer. These future demand functions, in case of
inventory situations, may be either deterministic or
probabilistic in nature.It-is deterministic when the demand is
known with certainty, though its pattern may be of constant or
of variable type. It is probabilistic when the future demand can
be ascertained by forecasting previous  records or can be
modified from some partial informations. The input stock, on the
otherhand, are the items which would be converted, turned or
moved by thé function or would be ﬁfilized in the performance of

the function.

Another important feature of inventory system situation is

the presence of buffer or safety stock. When unpredictablé;

variations in demand pattern or delays in order delivery ( i.ét
lead time ) occurs, risk of stock exhaustion wi£h associated
cost appears. Conseguently this ‘buffer or sagety stock 1is
designed considering a balance between holdiﬁg'rcost and

shortage cost due to stock-out.

aggl



When the demand is for customed items and for large volumes
of sténdard items, production lines are carefully designéd to
stock i1tems with continuous replenishments. These are the
situations where continuous-type of inventory system prevails.
The storage facilities in production lines of mass preducing
factories such as of automobile companies are typical examples
of this system. On the otherhand, when the production system is
flexible and -the Icapacity 1is larée accommodating variety of
items, systems thus developed are commonly- called as
intermittent system. Jobbing machine shops which produce custom
items like metal componénts of variety of styles, sizes or item
designs, falls in this category. Here the production is either
for custom orders when demand is met from already existing
inventory -or for specific.jobs. This gives rise to situations

named as open job shops or closed Jjob shops respectively.

Situations also occur where input 1s unpredictable and
inventory is in effect managed through contrecl o¢f output or
depletions. Such input gueues are present in transport, water

tank storages, service system etc. Fig 1.2 summarizes some of

the common asp%cts of inventory situations.

8ECI
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1.1.3 Spares inventory problem

Interest has also grown in the development and
implementation of maintenance policies of stochastically failing
equipments.This interest has been provoked mainly because of
‘high cost and extraordinary demand. of spares maintained to
operate modern eguipments like jet liners,electronic
computers,ballistic missiles etc. Sophisticated maintenance
policies have been developed which are economically justifiable.
Cases are there when the failure rate is constant and also when
it is non-constant.But the costs are always calculated to
measure the total cost of each maintenance action including the
stock holdihg'cost as well as downtime cost associated with each
operational unit. The parts that go into an operational set
replaces a failed or a 'goihg to fail' part.These parts in turn,
may be repairable or non-repairable.The later being_the case of

pure replacement. -

-

fh the repair parts supply system (RPSS) optimum level of

stock is determined such that unavailability due to occasional

stock=out situations is minimum. This in effect reduces loss due.

to operating machine downtime. Again tﬁe repairable items whiié
in the process of undergoing maintenance,may hform back-up
{lengthy queue) at repairing workshops. This resglts in ﬁurther
depletion of inventéry because of delay of repaired parts

returning to the on-site stores.Under such conditions stock-out

8€z}



9
situation may easily result affecting the reliability of a

system.
1.1.4 Aggregate Inventory Management

Inventories purchased or produced, are maintained to support
production or are themselves the result of preduction. It
provides the means which absorb disrupting events like random
price variations, demand variations, floQ-line variations in
suppiy, manufacturing and distribution. It fills the transit
pipe lines and thus caters the seasonal and cyclic demand. It
keeps the stock in anticipation of change, etc. So management's
interest,today, is focussed on the aggregate inventories dealing
with' net only the procedures and policies of individual items
but with large vérieties of items at a time. Modern data
processing techniques have also made it convenient to handle

large number of of aggregate items. at the same time.

It has been observed that complete optimization and control
in a logistic system as a whole require combination of

inventory-allocation and gueueing problem. Moreover production

and inventory costs are interrelated. The larger the production

lot is, the less is the unit production cost and the larger 1is
the unit holding cost.Thus planning is needed at various stages,
as regard to the lot sizes, the facilities, éequencihg and

timing of productions, etc. The material and information needs

flow through a system with typical time delays which is a’

BEZI



concern to overall management.

The crﬁx of a stable invehtory system design problem lies in
the decision making and information flow system of the
management as regard to the levels of inventory. At a most basic
levél, the relationship with the outcome of decisions is

visualized as is shown in the following schematic diagram.

Various Relevant !

—_— PR

Alternative Acts Inventory Levels Consequences

Fig 1.3 Relationship in an Inventory Decision Problem.

Alternative Acts are the decisions that determine the level
of inventory which 1is responsible for the consequences 1like
éugtomer services, production levels, inventory related
costs,communify relations public images etc. In generql the
decision model may be expressed as C = f(g,t) i.ef.in decisicn

models it is required to find the values of decision variables -

CPEA
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the quantity replenished g and its timing t, which minimize the

~total related cost C.

Aggregate planning raises the range of alternatives fof the
use of ' capacity for managements' consideration. Aggregate
control by management develops sub-optimal lot quantities from
policies which are individually not optimal. A Prominent
approach for management control 1is to adjust the present
context ‘with broader objectives of large number of items,
records, requirements, reviews and forecasts. The choice might
involve different degrée of control for different items and
basically different control methods at different stages in a

multi-stage production-distribution system.

1.2 Characterestic of Inventory Control
1.2.1 Item Classification -

While controlling sto¢cks a balance is to be maintained

between inventory investments (operating expenses) against other

demands for the capital. To exercise same type of control to all

stocks, irrespective of their values, usage or gquantity is not:é
worthful activity. It has been observed that fasf moving items
are likely to incur most of the storage costS: Conseguently
concehtrated control procedures are being directed tdwards these

items.On the otherhand, least value items are given ordinary

8ECL
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controel procedures which may not be directlyl linked with
corporate goals.The plan of segregating items into classes:is
known as ABC plan or Control by Importance or Exception (CIE).
Here supplies are divided int§ J{three) categories and the plan
effectively buys time for control of 'A' items by overstocking

'C' items.
1.2.2 Relevant Costs

Items held in stock incur cost. Specific inventory problems
have their own type of cost. While making decisions, reievant
costs are studied with. a view to reducing them 1in their
respective stocking situations. Following classes of costs are

visualized in various inventory situations.

Class of Cost Description/Examples

1. Procurement costs: It includes +the ordering cost in
purchase situations and machine set-up
cost in productions situations on a job

order basis.

8gzl



2.

3.

4.

5.

Inventory carrying

costs

Shortage costs

Overstock costs

Systematic costs

13
It includes expenses for the volume of
inventeory carried.Some of these are:
1. Capital cost of’opportunity cost
2. Shortage or handling cost
3. Deterioration,ébsolescence or
even pilferage costs.
4. Insurance Cost
5. Capacity associated cost.

6. Taxes

It is the cost of not carrying the
inventory with the lost sales or the
extra cost that may be incurred when a
back order cccurs. These may include:
1. Lost of customer goodwill
2. Additional cost for expediting
special handlings

3. High freight premium etc.

It is the c¢cost associated with the

carrying or disposing inventories when

the demand of an item is terminated.

It usually exists when - there are
several c¢ontrol systems 1in case of

dynamic 1nventory problems. These occur

8ECL
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when systems differ in amount of
inspection, data processing etc. Here
large differehces in c¢ost occur during
implementation and instaliation,
during amalgamation of several orderé
into a central one etc. Systematic
costs are intended to cover such

situations.

1.2.3 Objectives of Control

Various elementary models have been déveloped to determine
+the Total Incremental Cost (C) by summing up various relevant
costs under different inventory situations. It is the objective
of the models td minimize this incremental c¢ost which wvaries
with the amount held in stock. Henc; balance is achieved among
various increasing and decreasing costs with respect to the
amount required to be held in stock. Economic Ordering Quantity
(EOQ) which is the optimum lot size of the ordering guantity is
thus determined. This corresponds‘to minimum incremental cost.

In a similar way Economic Production Quantity (EPQ) and Economic

Ordering Interval (EOI) are determined.

8ETI
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In production situations where items are produced in batches,
stock levels are sometimes controlled keeping also other

objectives in view. These may include:

1. Profit maximizatioen - Here the objective is to vyield
maximum profit per batch and is of
larger size than that required for

minimum cost batch.

2. Maximum rate of return - Here the objective'is to yield an
 economic batch size which
maximizes the the rate of

return.Its size 1is smaller than

the minimum cost batch.

3. Minimum cost (Cost ~ Here minimum production cost per
minimization) piece 1is ensured. It is preferred

during keen competitien.

The classical inventory contrel 1s that of establishing a
policy based upon some control of stock inputs to satisfy
deterministic or probabilistic demand situations.It.. 1is

conventional to balance the various prices in order to achieve a



16
definite average stock level or a definite review period. In
case of uncertain demand situations consideration is given to
lead time and its distribution. Designing of safety stock level
which is an important parameter to check against stock-out
situations, depend moétly on lead time pattern.When the problem
is of system maintenance, inventery of spares become important.
Then the objectives of decision_ maker is to choose such
maintenance actions that minimizes the cest per unit time for
the equipments in operation. Here a balance is achieved between
the loss incurred from downtime of operaticnal Pnit due to
spares unavailability against the cost of spares piling up in

the inventory.

cl
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1.3 Objectives of the present study.

The present work comprises of a study of inventbry
ménagement pelicies. Various models, which are now well
deveioped, have been studied highlighting their assumptions and
areas of application. Particular emphasis has been given to
sparés provisiconing models for both repairable and ﬁonrepairable
sifuations with constant failu;e rates of the operating parts.

A nbmograph developed by NAVORD{Naval Air System Command and

.Naval Ordinance Systems Command) for situations where operating

units failure rates are constant and spares are non-repairable,
has been reproduced and discussed. The constant failure
Tl Tt .

repairable case has been discussed in much greater details,

where the the objectives have been the followings:

1. To determine specified wvalues of unavailability ofr

production units for a certain number of production
units, failure rate of operafional units, storage failure
rate and repair rate.
2. To determine the cost-optimal policy for spares
provisiconing for some variaticnal of different parameters.
3. In some specific cases, the behavior of stock exhaustion

probabilities has alsoc been studied.

agegl
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CHAPTER 2

LITERATURE SURVEY

Interest in the field of inventory system 1is constantly
increasing. People have viewed it from different angles Some
have merely seen it as of keeping stock records only, while
others have termed it as of concerning specific commodities
alengwith some investments being tied up in the stock. Still
others have taken it as of problems regarding theltype of item
to stock, when to stock, how much to stock etc. Recent
developmenﬁs have seen it as a part of logistic system support
where the technigque and tools from operation‘research can be
profitably used, as mentioned in reference [1]. Thus becoming
an important field of design, study of inventory has drawn
people from different disciplines. All the subsequent models
that have since been developed go to solve for varied problems
of industrial and business situations and have added the subject

with much novelty and grandeur.

Inventories are being ' maintained under different

environments. Policies differ when the situation is one of
estimated future demand than the one where the future demand is
known. Again. the design of safety stock and consideration for

lead time (time elapsed between placing the order and actually

ezl
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receiving stock) have an immense effect on management decision
making. Moreover, there are instances of one time decision
static-ﬁodel and repetitive proceés dynamic-model. Star &
Miller [2] have discussed in detail the static and dynamic
inventory problems under conditions of certain, risky and

uncertain demands.

Turnér,Mize,Case[3], Naddor{4], Geisler([5], Plossl & Wight{6]
“and Tersine[7] have discussed the:Economic Order Quantity (EQQ).
Wild[8] has deduced the formula; for Economic Batch Quantity
which determines the minimum cost batch size after considering
costs associated with stock holding, processing and set-up of

machines and equipments.

2.1 Deterministic Situations

Assuming deterministic situation i.e. situations with known
demand, various models have been developed. Many of the relevant
literatures have discussed the simpler models which are of known

constant demand. .
2.1.1 Models with Infinite Replenishing Rates

The models under this category are those where the
replenishments in inventory are instantanecus. Fig 2.1
represents the graphical structure of models with instantanecus

replenishments.

JeCl
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Fig 2.1 Inventory model with instantaneous replenishments,

2.1.1.1 Single Items

Considering only one item in inventory the nature of cost

curve 1s as shown in Fig 2.2.
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Here the assumptions are
1. Constant demand rate over the time
2. Infinite time horizon{Cycles are repeated)
3. Ordering cost is constant for every order(includes
set-up cost)
4. Instantaneous replenishment.
5. Lead timé is constant.

The Incremental cost, for this case, 1s given by

Q B
C =h - + k - (2.1)
2 Q
Order quantity tc minimize C, is
2kB
*
0 = " (2.2)
and corresponding cycle time,
2k
-k_ —_—
t = he (2.3)

where h is the holding cost per item
k is the procurement , and

fis the consumption rate

Geisler has further extended the formula to allow for an

interest rate per unit time 'i' on the capital employed. The
p P pioy

adjusted formula is then given by ,

o€zl
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2kB

*

Q

h+iCp (2.4)

where Cp is item cost per unit (or unit price).
Wild and Buffa[9] have incorporated the buffer stock to

. *
obtain the same value of @ but then C changes and is given by

c = [2kgh + hp (2.5)

where B is the designated buffer stock and the average stock
. *
level is given by B+Q /2.

Buffa[9], Gupta & Hira(l10] have modified the model with the
inclusion of shortage cost. Fig 2.3 displays the graphical

structure of the model.

. Py S
i NG \ TIME
¥ N |

o

Fig 2.3 Inventory model with shortage and uniform usage.
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Here the total average inventory cost during the time 't' is
given by
1 1 1 k
C=—[—hot; + —z(a-Q)t,] + — (2.6)
t 2 -2 t

where 'q' is the lot size of purchased items and
'Q' is the quantity of items held in stock or the.
level of stock.
The receipt of invéntory ralises phe orderrlevel to only Q

because the difference g- Q is assumed to meet the back orders

instantaneously.

The optimum value of g is given by
h+z 2kp
*
q = z | h - (2.7)

t = hrz 2k 9 (2.8)

and cycle time

2.1.1.2 Several Items

Naddor and Wild have discussed the situations of multi-item
ordering and replenishment. Here the scheduling period 't' is
same for all the items and is taken to be the 1least of

scheduling periods of item under considerations. The cost

aogel
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equation then is given by

. m
3 h.p.t K
c(gy = = 11 + : (2.9)
2 //;

when m is the number of items.

The optimum lot size for the ith item is,

2k
q. = B, ¢ —— (2.10)

h;By

It is assumed that ordering cost k remains constant

Gupta & Hira have cited two corocllaries to this simple
model.The first corollary undertakes linear function for set-up
cost which is given by k=kl+bQ. k1l being the arbitrary constaht
and b the set up cost per unit item. It has also been proved
that there is no change‘in optimum order guantity preoduced as a
result of change in the set up cost. pp;The second corellary
determines the Reorder point given by P=B+Lf where B stands for
buffer stock and L for lead time. As soon as the level of
inventory reaches the point P, fresh order 1is issued for
replenishment. The level of inventory, here, is continuously
observed until the recorder point is reached. Hence this econcmic

lot size model is alsc called continuous review model.

2£Z!
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2 1.2 Models with Uniform Replenishment Rates

Buffa,Gupta & Hira and Naddor have discussed the optimum lot
size 'problems when items for production are delivered to the
stock continuously till the optimum batch size is achieved.

These are the models with uniform replenishing rates (Fig 2.4).

Fig 2.4 Inventory models with uniform replenishing and usage

rates.

. Here the Optimal Quantity,

2kp «

g = h(d-8) (2.11‘)

¢ being the production rate and g the consumption rate.
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The assumptions for this model ‘are:

1. Constant demand

2. Constant cycle time

3. Constant production rate.

4. Greater production rate than the consumption rate
5. Constant holding and set-up cost.

6. | No shortage.

Gupta & Hira have extended:the formulation by considering
_the cases where a=f and a=«. It has been added that there is
no holding when «=Bf and ultimately total incremental cost equals
zero. The model reduces to elementary EOQ purchase model when
a=«.This is the condition when the second term under the sqguare
root in equation 2.11 becomes unity. Gupta & Hiré have gone

further to include shortage cost in these productien run medels.
Wild has included buffer stock 'B' while discussing lot size
for productien runs. Under this condition optimum quantity in

*
stock Q@ remains the same while total cost per unit of time is

given by

c = /2ksh(1-s/a) + hp (2.12)

Buffa has further discussed the case of multi-item production

runs when they are manufactured on the same egquipment. The

oezh
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constraint is then the availability of time-shared equipment.
.He?e a cycle length (the inverse of optimum number of production
runs N*) is determined.The criterion for optimality is the
minimum. total cost. The cost C for m products is then the sum of
machine set-up costs and holding costs in the same time pefiod

(e.g. year etc.)

C N}':‘k+ 11§hD(15/) (2.13)
= . — . . lL-=p. a. -
a1 1 2Ni=l 11., 1 1

P

i is the total demand of each item 'i' for the fixed time
period (e.g. annual etc.). 'N' designates the number of runs.
The optimum number of production run 1is thus obtained for

minimum C and 1s given by,

-
T hiDi(l-—Bi/ai)
m

* Imd
N = 2 % ki {2.14)
=1
*
and number of each item produced per run Qi = Di/N,
. *
Hence substituting N from eqguation 2.14 to equation 2.13,
Total cost, which is the optimum, is given by:
™ m
C = 2. 51 L Em hiDi(,l-Bi/ai) (2.15)

el ord
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2.1.3 Periodic Inventory System

Naddor has analysed various ilnventory situations with‘ single
and several items. Heré a prescribed scheduling period (tp) is
taken to determine the order level by balancing shortage and
holding costs.

2.1.3.1 Single Item

The following twe figures, Eﬁq 2.5 and Fig 2.6, describes the
cases of single item system whén tﬁe order level is greater than
the prescribed order quantit§ ana when it is less than the
quantity respectively.

Q,. .
4

)

Fig 2.5 System with prescribed scheduling period, S>qp.




The assumptions that have been taken here are:

1.

2.

S,

Constant rate of demand (8)

Replenishment rate is infinite

No lead time considerations

Prescribed scheduling period (tp)

Unit shortage and carrying costs are constant.

Shortage is in time and item quantity units.

In this case the total cost is given by

: 2
+  Z -5
(qp )

P

; 0<S<
="9p

; - 5>gq
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(2.16)

where qp is the lot size for prescribed scheduling .period,

S is the maximum order level of the stock and

h is the item holding cost.

The variable subject to control,

for minimum cost

is

i

.e.

the optimal order

level

(2.17)

oeect
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and the minimum cost is given by

hz

1
cC =- gq (2.18)
2

P h+z

z is the cost for incurring shortage.

Naddor extended the result to include those shortage costs
which depend upon the item shortage quantity and not on the
:duration of shortage period only. That is, if y quantity of

;units fall short at the end of the prescribed scheduling period,

this would cost an amount zy. Here the optimal level has been

given as
Bz
= 1 h S "<
SO = ,only when 5 qp
h pz
of if <
9p
h
= qp otherwise : (2.19)

Here it is interesting to c¢ompare egquation (2.19) with the
corresponding solution of order-level system given by equation

(2.17) This literature has not elaborated the production run

el NA
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models for order level systems, but has suggested similar kind

of treatment as that for lot-size system of production runs.

Gupta and Hira have also detérminéd the optimum order
quantity for a fixed réview period 't'. Here set-up cost per
unit time k/t is constant'and hence is not to be considered in
the incremental cost equation. Fig 2.7 shows graphically the
structure of a fixed review period system, B

P, S

L
] l -t -t | o

he— 'tl—‘n s -[:1——1» e—1-

L

' TIME

bt — et ———t —

Fig 2.7 FixXed review periocd and order quantity.

In this model total average cost per unit time 1is given by

1 1 , 1
c = '_—-[—_—thl + _z(q"Q)tz] (2'20)
t 2 2
when optimum quantity
z
b3
Q = h+z Rt

agel
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The literature [4] has extended the model for the case where

production runs are present.

2.1.3.2 Several Items and Limited Storage Facilities.
The cost equation for 'm' items , in order level systems

with fixed review period and prescribed lot size has been given

by Naddor.
™ 2 2
-51 h Sy +2,(d,7S,)
C(Sl’SZ’SB’ ....... Sm) = (2.21)
2q
pn

TR P S are stock levels of item 1,2,....... m and g__,
1’72 m pn
hn’ zn’sn’bn designates respectively the prescribed lot size,

unit carrying cost, unit shortage cost, order level, unit space

occupied by the nth item.

The total available space for all 'm' items is H. Hence Sn

are constrained by

m .
Z DSy < H (2.22)

ogct



a3
N .
If the stock level Sn obtained from equation(2.17) without

considering space constraint, H do not satisfy equation(2.22),
Lagrangian Multiplier technigque has been used to find the

following expression for optimal order levels, given by

Z_ -9
- n on
Shoe = 9pn
h + z
n n
m z_b g
I n n-pn -
Tr=1 h +=
where g_ = 11 (2.23)
- b g
m n<pn
2 —
R=1 n' %n

2.1.4 Models with Price Breaks

The previous models deal with policies Awhére the cost
properties remain fixed. But Naddor, Wild, Buffa[ll], Eilon[12]
have discussed the effect of price break on 1lot size for
replenishment of inventories. Here the classical model is
modified so as to include the price or value of an item which
changes with the increase of stock. Fig 2.8 shows the typical

nature of this kind of models.
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Fig 2.8. Total cost of a system with discrete quantity discount
.pp: For these models with price breaks the total incremental
cost is given as:
C = (Annual cost of placing order + annual purchase cost

of items + annual holding cost of inventory)

D1 Q
C =k -~ + Cpb, + Cp - F (2.24)
1 H
Q 2
where FH is the fraction of inventory value and is equal to
h/C_.
/ P
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The optimum lot size is given by

Q= CoF {2.25)

and minimum Cost

cC = 2kaFHDl+ Cle (2.26)

All these egquations (2.24),(2.25),(2.26) can be employed in a
sequential decision system to determine the;economical gquantity
to be produced involving price breaks. Buffa[9] has drawn a
decision flow chart for the models with 3(three) price breaks
and has suggested that it can be extended to more price break

situations.

2.1.5 Multi-item Ordering System

Naddor has considered a system in which ordering cost
depends on the number of itém on the order.The case considered
takes the cordering cost

| k = kl + k2m
where kl' k2 are the constants and m is the number of
different items under consideration.
If t is the length of time between consecutive order,

and tj is the length of the time elapsed between orders for

item j.
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Then the ratio t./t=Rj remains a positive integer where
‘Rj=l,2,3, ...... is in accordance to each item considered in the-
model. As for example, if item 'j' is ordered every tj=tRj
units of time, its lot size would be
a5 = tjﬂ = tRjB
Here the assumptions are:
(i) Constant demand rate
(ii) Ceonstant carrying cost
(iii) Rj is an integral value.

Two cases arise:

1) When scheduling period 1is prescribed(tp)

The total cost of the inventory system here is given by

1

C(Rj) = 7tP;%kJB h. +(k +k ER

The function C(Rj) is solved by taking Rj as continuocus

variable. This gives the approximate solution:

2k, / t
\/ 2 p R, =1,2 ... (2.28)

Ay
3]

)/t (2.27)

oech



37

and the corresponding minimum cost is then approximately,

- |
Minimum C = [ 2k, 3./ b.h. ¥ _ 1 ' (2.29)

2) When the ratio Kj is prescribed

’ *
The optimal scheduling period t 1s given by

'* ' /2(1-:1 + kz'é(l/Rj) .
it o= CEPRSY : (2.30)

While .the corres?énd&nﬁ #inimum cost is

Minimum C = [ 2(k, + k, % (1/R. B.b.R. 2.31
, | f(l 251(/])};1”] (2.31)
The other factors like price change anticipation, wvarious

carrying costs, systems for perishable goods, expensive item

storage etc. have also been discussed.

2.1.6 Cases of Non-Uniform Demand

The demand pattern affects the inventory policy ' decisions.
There are demands which are non-uniform. Various demand features
can be exhibited by power demand pattern as in Fig 2.9 and has

been illustrated in literature [4].
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Fig.2.9 Various demand patterns

Here, the inventory at the beginning is S, the length of period

'

is t units of time when the demand size is x . This general

class of +the pattern can be represented by the amount of

inventory at T, given by:

Q(T) = @, - % Ij/ T/t (2.32)

where n 1is +the demand-pattern index, Q is +the amcunt of

inventory at the beginning of the period.
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Naddor has examined both lot size system and order level

system with demand keing non—unifofm.

i) In the lot size system, there is a basic prescribed peribd v
during which a power demand patterns with index n exists.

Fig 2.10 and Fig 2.11 ijllustrates the situation.

Amount in
neeniary

Tune

a

Fig 2.10 System with power demand patterns

xRk T =l R
Amount tn 1w S A=l . | f
Inventory . \:_.....'l.._ :(.;- . . \:- ) i
IR T TR
N N :
AN ‘ ™ b i
-—V-;-.I ’ ' . Time
S :

Fig 2.11 System with specific power indices.
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I1f W be the known demand during the period v, and m be a number

such that
g = mV .
and § = W/V

then the total cost is given by

C(Q) = + + (2.33)

2 l+n g

where Q9 = W,2W,3W... .. ...
If the lot size is for discrete units, thé optimal values

. * - v
of lot size g 1s given
28k .
* * * *

q (g -W) < m < g (g +W) (2.34)

ii)'In order level system, where the replenishments maintain a

certain

level of inventory;

optimal level

. .
- . (2.35)

ogzl
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and the minimum cost

C =z qp(l— ) , | (2.36)
h+z n+l

where qp is the prescribed lot size.

2.1.7 Non-uniform Demand Rale

Deterministic system with non-constant demand raté also
exists.

In this case the demand varies and the variability is known.
The demand rate may be B= aT, where 'a' is a known constant, T
is a period in time units. The planning horizon P may be divided
into equai sub-periods , where X; may be demand at the beginning

of each sub-period. The xi's may not be equal. There can be.many

other systems where a non-constant demand situation exists.

Gupta & Hira have designed an optimum lof size for a non-

constant demand situation, where total demand is Dy for a

planning horizen P. Fig 2.12 shows the inventory system where

demand does not remain constant in the planning horizon.

oezl
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Fig 2.12 System with non-uniform demand rate.

BHere the optimum lot size

(2.37)

where K is the set-up cost, and number of runs N=F/Q

Minimum total cost

C(Q) = /2hk(D1/T) : (2.38)



43

2.2 Probabilistic Situations

Most of the inventory situations have demands which are not
known with certainty, but can be estimated . Thus wvarious
probabilistic models have been developed. Here the consideration

of lead puts a considerable effect on the system.

2.2.1 Scheduling Period System.

Constant scheduling period system reviews stock at a
predetermined time interval. Either the interval is prescribed
or its optimum value is deduced. In the literature[4] Naddor
has described the pfocess for finding optimum scheduling period
for a prescribed order level and vice versa. Fig 2.13 gives a

system with prescribed order level.

Amaunt in 1
invaniory

Fig 2.13 The Probabilistic Scheduling periecd system.
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For a certain period, if A(t) is the ratio of the rates of
maximum demand xmax(t) to average demand x(t), (i.e.

A(t)=xmax(t)/x(t) }; two cases may be analysed within the system

when lead time is insignificant.

1. When A(t)= G ( a constant)

In this case the ratio of maximum demand to average demand

during any pericd t is assumed to be constant.

!

Sclutions are;

2k
t = h8(26-1) (2.39)
2kp
s =¢ [—— (2.40)
P h(2G-1)
Minimum C 2nkp (2G-1) (2.41)

:

Here B = x(t}/t
When G=1 the case become that of deterministic demand

situation.
2. When A{t)=1l+b/t

In reality A(t) would generally depend upon 't' and larger

the 't£' is, the smaller is the ratio.

oecth
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The solutions given for this case are;

2k
+* .
t = (2.42)
Bh '
prescribed order level .
I
2kp
S = —_ + b 2.43
b B ( )
h
and optimal cost
C = 2hkg + hbg (2.44)

The gquantity b may be regarded as buffer stock.

*
The other procedure to determine optimal level S , when

scheduling period tp is prescribed. It is given that for

*
minimum cost 8§ <¢an be obtained from the equation,,

ogzTl
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(2.45)

where f(x) is the probability distribution of demand.

In scheduling period system with si

gnificant lead time the

quantity ordered brings the total amount on hand and on order

to Sp This gquantity

lead

arrives at the store after a passage of

time of L time units. Fig 2.14 shows graphically the

system where the lead time is significant and the replenishments

are scheduled every 't' units of time.

Amount in
inventary

ﬂ

5

x(L+¢)

l ,

I .
Ty T: Timp Tir Tiv2 Tin Time !
¢ ¢ T ¢ L t t =
L L ¢
f 1 “j
*r‘ L ‘ E—
e [ — 'y

Fig 2.14 Probabilistic system with lead time.
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Considering the two cases of A{T) as before (from egn. 2.39

to eqn.2.44),1it is found:

1) when A(T)=G, soluticons are;

‘Optimum

2k

. — (2.46)
Bh(2G-1)

for prescribed level of stock

2kB
S = BLG + G _— {2.47)
P h(2G-1)
and the correspconding optimum cost is
C = hL(G-l)B*—JthB(ZG-l) (2.48)
2) When A(T)=1+b/T, solutions are ;
Optimum
2k
= 2.49
./ Bh | (2.49)
prescribed steck level
- 2kp
S = (b+L)B + (2.50)
P h
and minimum .
C =/2hkp + b (2.51)

Here it is te be noted that the cost of the system does not

depend on the lead time.

R A
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In another procedure the order level S is determined for a
*
prescribed time interval tp' The optimum § , in this case, can

be obtained from the eguation:

ST Pt o0 .
S-v z .
f(x)dx + - f{x)dx h'{v} dv = (2.52)
. X h+z

Where v and x denote the demand sizes during the lead time
and scﬁeduling' period respectively, h'(v) is the probability
density of demand during the lead time, f(x) 1is the probability

density of demand during the scheduling period.

2.2.2 Reorder Point Systems

While discussing probabilistic situation, the other main
division that 1is being freguently encountered 1is the reorder
point situation. The inventories are replenished whenever the
amount on hand and on order are equal to or below the reorder
point. Here the decision variable is the Reorder Foint i.e.
when to place an order. Lot size and order ievels may be
considered separately under this system. Considering lead time
playing significant role in the analysis,' both discrete and
continuous cases of stock levels are included under such
conditions. Detailed analysis of this kind of systems have been

covered in the literatures [4]&[13].

aec¢!t
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Wild has considered the use of buffer stock in situations of
Unceftainty in usage rate, Here determination ¢f recrder level

under wvarious conditions has been discussed elaborately.

2.2.3 Significance of Lead Time

The lead time is the time interval between plécing a order
for inventory and arrival of goods for the same. :The following
analysis of total holding cost considering leadftime gives an
insight into the typical probabilistic inventoryiproblems where
it has a significant contribution. It shows how the length of

lead time affects the inventory cost.
2.2.3.1 Discrete Stock level and continuous demand

It has been noted that the quantity in stock at any time
depends upon the invéntory order level S, demand x during time
tp and demand y during the lead time L. Here -3(three) different

cases may occur depending upon the relative magnitudes of S, x

and y¥. The period tp starts after the lead time L has elapsed.

Decision taken in the beginning i.e. before the elapse of lead
time L; affects the situation during time tp. Here the objective
remains as to minimize the expected total cost during tp. The
3(three) different cases are:

i} The prescribed time tp starting with an inventery S-y and

ending with an.inventory S-y-x. Fig 2.15 depicts the model.

otc!
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Fig 2.15 Replenishment at no shortage.

h x hatched area

1

Total holding cost

(((S-y)*+(S-y=x))/2)*t

R((S=y-x)/2)%t  (2.53)

$ is the discrete stock level and
h is the holding cost per item per unit time.
x is the demand during prescribed time tp with probability P,

y is the demand during lead time L with probability py

ii) The prescribed time tp starting with inventory S-y and
ending with a shortage x+y-S. The situation is represented

graphically in Fig 2.16.
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Fig 2.16 Replenishment occuring before shortage.
Total <cost = h x hatched area

5h((s—y)2/2x)tp+(z(x+y-S)2/2x)tp

= (1/20)f(s-v) 7 +z(xry-sik, (2.54)

iii) Time tp'starting with a shortage y-S and

ending with a shortage x+y-S. Fig 2.17 shows the model.

Fig 2.17 Replenishment occuring after the beginning of shortage
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The total cost in this case 'is given by

(y-S)+(x+y-5)
Z t
2 |

Total Cost

z(x/2+y-5) tp : (2:55}

2.2.3.2 Continuous Stock Level and Continuous Demand

The model, in this case, is similar to that of the previous
one with the difference that Py is replaced by f(x)dx and py is
replaced by g{y)dy. Also the double integrals replaces the
summation symbols of the previous model of discrete stock level
case. The general expected cost equation for order level, in

this case, 1is given by,

v
C(S3) g(y)d(y h{S-y-—)f({x)dx
(o) 2
S = 2 2
L | gtndm [h(s"” y g (xry-S) ]f(x)dx
2% Z2X
5y
o0 X
+ (Y)d(Y) z (y-S+ )£ (x)dx verenni{2.56)
° )

Where f(x) and g(y) are the probability functions of demand
during prescribed time tp and lead time respectively. The

optimum order level c¢an then be obtained from following

oEZ)
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eguation
* ®
| 5 S -y .
g(y)d(y) [1 +
X
0 0

2.3 Multi-Echelon Model:

Y z
Jf(x)dx = (2.57)
h+z

Some fwork has also been done on multi-echelon system in
which certain places serve as stockage points(upper echelon) for
resupplying other points acting as demand points{lower echelon).
An optimal solution for two-echelon system is fixed with the
following assumptiocns:

a) Demand is random as characterized by the density function
f(x) and demand only occuring at the lower-echelon points,
which has only one outlet.

b) There is a general ordering cost function.

¢) The cost of transportation is C.q, where g 1is the amount
shipped from upper echelon to lower echelon.

d) Back logging of excess demand is done at each echelon.

if Ql = stock at the lower echelon

aeCl
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Qé = stock at the upper echelon (defined as stock at
lower and upper echelons plus stock in transit to
the lower echelon).
Then the system shortage and holding costs 1is Cl(Ql)+C2(Q2),

when Cl(Ql) and C2(Q2) can be determined from

Q = =]
C(Q) = h [ (0-x)f(x)dx + z [ (x-Q)f(x)dx (2.58)

° Q

The assumptions mentioned above permits the formulation of
dynamic model. If set-up cost in ordering 1s allowed to be
considered, stock level-reorder point policy is obtained as an

optimal rule.

2.4, N-Period problem

Problem arises when inventory levels are adjusted for each
of the N-periods into the future. This problem leads to the
dynamic prog;amming formulation. When the mean demand Changes
over time, ordering lot size or production rate is also changed.
Dynamic programming takes a planning horizon of N-periods and
determines the value of ordering quantity or phe preduction

rate. The key of the solution of such dynamic programming

JEZl
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problems is what Bellman calls "The principle of optimality",
which is stated as "a policy which is optimal over its entire
time horizon period is optimal starting at any intermediate
point and operating to the end of the problem[l4]. An optimal
policy must have the property that regardless of the route taken
to enter a particular state, the remaining decision .must

constitute an optimal policy for the leaving that state.

The computation method is to start from the end. Here, the

policy variables are x_ and i,.The production or order quantity

t t
in period 't' is denoted by x,_ and inventory at the end of
period 't' 1is denoted by it' The objective function 1is to

minimize the total cost

C, (x

e (Rpeiy)

when the inventory at the end of period t is equal to 1lnventory
entering the period plus the production in that period less the

demand in period 't' or symbolically

While characterizing dynamic phencmenon of inventory model,

Wagner{l5] has used an indexing system where subscript "1

¢

denotes the end of the horizon while the subscript 'n' denotes

aect
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the beginning. The other notations are as follows.

dn= The demand requirement in that period when there are

'n' more period to go.

Cn(x,j)= Cost of producing or purchasing 'x' items and having

'y' items of ending inventory in that period when

there are 'n' more periods to go.
fn(i)= Minimum policy cost when entering inventory 1is at
level L with 'n' more periods to go.

x,(i)= Production or stock level yielding f (i)

Fig 2.18 is a network structure resulting from system where
periods n is equal to 4(four). This particular system yields
four equations of it_l-it+xt=Dt for each of the periéd £t=1,2,3

and 4

D -1 Lm0t -0 -0y - 04

Fig 2.18 Inventory and Production Network
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The recursive algorithm can easily be developed after
‘knowing the minimum policy costs for n= 0,1 & 2 and assuming
inveﬁtory at the end of the horizon to be egqual to zero. The

period starts to be counted from the end.

i)y when n=0, fo(0)= 0; inventofy at the end of the
horizon is zero.

11) - n=l, f,(1)= C(dl-i,O) for x=d-i

Here redardlesss of the specific level of entering inventory i,
which is lying between 0 and di' the production amount must be
d,-i so that all of the final periods demand is met.

iii) when n=2, fz(i);minimum (Cz(x,i+x-d2)+fl(i+x-d2)

In this case the inventory entering 1is designated by 1,
production. level by x and the optimal action has already been

taken for n=1.

It is to be noted that i=0,1,2 ...... dl’dZ and minimization
is over only non-negative integer values of 'x' in the range
dz-i < X <dl + d2 - i and analysis of n=2 may be summarized as

f2(i) = minimim_[cz(x, i+x-d2) + (fl(i+x—d2)]

otCt
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Hence the general recursion formula is given by

'fn(i) = Zinimum [Cn(x,i+x-dn)+fn_1(i+x-dn)]
for, n = 1,2,3 e N where
i=O,1,2,3......;..,(dl+d2+....dn), and the minimization is over

only non-negative integer values of X in the range

dn-i < X < d1+d2+ ........ dn-i.

Here the only independent decision variable iﬁ the recursion
is x , since the entering inventory 'inf is take# to be a state
variable and ending inventory is merely 'i+x—d;. It is to be
noted that fO(O) and fl(i) can easily be computed, as has been

shown above. It is then straightfofward to calculate fz(O),

f2(1),...f2(d1) , then f3(0),f3(1), ..... f3(d1+d2) and continuing
successively for larger values of n, eventually to
fn_l(O),fn_l(l), ....... fn—l (d1+d2+d3+ .. e e +dn_1) and
finally to fn(io). Now, to determine the optimal schedule, it

is reguired to check what production level xn(io) yielded the

minimum value fn(io); this is an optimal decision at the start

of the horizon. At the next stage the entering inventory level

would be io+xn(io)—dn. It is then required to find a production

level that yields the value for fn_1(10+xN(1o)-dn) and so on.

ogel
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2.5 Demand Fluctuations in Multi Stage System

Eilon has argued that inveﬁtories dampens the effect of
demand fiuctuation through stages. It has been shown that
depending on the level of buffer stock with respect te output, a
slight change in demand of final product has a marked effect in
the demandr of raw material for a multi-stage manufacturing
system. An equation has been deduced

, where the output at the

nth stage 1is,

Q. = QI[1+x (l+r)7] (2.59)

Q being the output at the first stage, r the proportion of
reserve stock necessary and x'' 1s the Iimpulse ‘of demand.

Readjusting the equation, policy reserve stock can be calculated

as

r = —(—""—"' "'1) - 1 l (2‘60)

It has been observed further that the smaller the reserve
stock is, smaller is the effect of fluctuation caused by the

chain reaction along the production lines.

o A
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Churchman[16} has referred  to restrictions of production
facilities, storage facilities, time, or money in situations
involviﬁg more than one product. The literature has termed such
inventery models, where restrictions has been introduced, as
'mixed', since they involve allocation(or programming) as well

as planning decisions.

O£l
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chapter 3

MODELS FOR SPARES PROVISIONING

Spare parts requirement are primarily |based on system
maintenance concept and inventories for it are kept toraccomplish
unscheduled and scheduled maintenance actions. At each maintenance
level, for a particular type of part, quantity of spare items to be
purchased and stocked are determined. It 1is also required to know
how often the items are ordered and how ﬁuch in a particular
purchasing transaction. Various modelé have been developed keeping
in consideration thé failure rates of the operating unit and
repairing characteristics of the spares. Here the case of -

nonirepairable spares with constant and non-constant failure rates
are discussed in the following paragraphsf The one particular case
of repairable spares provisioning in a constant failure rate

condition has been specifically elaborated.

3.1 Constant Failure, Non-repairable Cﬁses.

Considering constant failure rates a model for spare-part
quantity determination has been given in reference ([1l]. Here the
expression has besn derived from poisson distribution. In finding
value for the number of spares; consideration has been given to the
desired level of protection(safety factor). This protection level P

is the probability of havinq:a spare available when reguired. The

el A
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expression 1s given as
' n
P =% R[-K{ln R} ]/n!
" where § - number of spares required to be carried in stock
R - the composite reliability
K - quantity of parts of a particular type that has

been used.

This protection level P 1is a hedge against stock-outs. While
defermining the spare part guantities, importance is given to
operational reguirements and to the appropriate level of corrective
maintenance. High value or high c¢ost 1items supporting prime
equipment components may be handled différently than the low cost
ones.Finally a cost optiﬁal policy is required for balance between

stock level and cost.

The book by Blanchard & Fabrycky {referencell]) presents' a
nomograph, illustrated in Fig 3.1, which simplifies the
determination of spare part quantities using the above mentioned
model. The nomograph not only simplifies.the determination of spare
parts requirement, but also provide information that can aid iq the
evaluation of alternative design approaches in terms of spares, and

in the determination of provisioning cycles.

There are two portions of the nomograph. The £first one
determines the total number of failed parts KAT in a cycle of period
T. The second portion determines the number of spares regquired from

the previously determined value of KAT and for the given protection

JETH
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level P.

3.2 Constant Failure Repairable Case.

The inventory spares which can replace a "failed" or "going to
fail" parts in a multi-machine situation is an important aspect of
inventory system. A general model in this regard, has béen developed
in reference [17]. This repairable 'spare parts provisioning model
considers a group of m identical units in operation served by an on-
sité store containing N spares. Upon failure of a unit, a spare
which is in good condition is taken from the store and replaces the
machine unit. The possibility of failure of a good spares in the
store has also been taken into account. The failed units are sen£
away to a repair depot and then returned to the store. Should the
units failed in quick successsion , the stock of spares ﬁay be
exhausted causing certain amount of delay. In the long-run each of
the ;m' units would experience an unavailability 'U' due to

occasional stock-outs.

This model for repairable spare parts derives a mathematical
relationship between m,N,U, unit failure rate in operation (le
unit failure rate in storage XS, and repair rate u, which is taken
to be 1/T; T being the transit time of spare spent away from the
site. A state transition diagram has been used to describe the

behavior of a system as failure occurs and subsequent repair 1is

carried out.

aczlh
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3.2.1 Principles of Transition Rate Diagram '

The transition rarte diagram has been illustrated in Fig 3.2.1.
Various states of a system, such as constant failure and repair
rates have been presented in the diagram. Upon failure of a unit
either in operation or in store, the system moves from its present
state to an appropriate one in the next column (level) on the right.
But the movement is opposite i.e. from right to left when an item

arrives at store from the repair depot.

In the diagram 't' denotes the unit on transition and ‘'u'
denotes the unknown failure. The'transition shown by dashed line
indicates that a unit when selectéd at random from store 1s founEi
'failed' ahd hence sent to the -repair depot. At the beginning, a
state is considered where all 'm' units and all 'N' spares are in a
non-failed condition. This is denoted by (Q00) in the diagram. In
these notations, the first digit denotes the total number of
‘failures and also the 'level' number, and the second digit denotes

the number of spares failed in store unknowingly. A unit failed in

state (00) may enter any one of the two states (10) and (11}.

When one of the 'm' operational unit fails, state (10) 1is
reached. The failure unit is replaced by a good épare from the
store and the unit itself is placed on transit for repair. Since the
failure rate is '\' and there are in total m operational units., the
transition rate from state (‘OO) to (10) is 'mi'. In this situation

{(N-1) good spares remain in store without being failed. On the

ozl
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other hand, state (1l1) is reached when one of the 'N' spares fails
unknowingly in store. The transition rate from the state (00) to
the state (11) 1is Nxs’ ls being the failure rate of spare in
store. In this situation there arel(N—l) good spare remains in the
store and 'l' being failed unknowingly. In a similar way, the
system can move from (1l1) to (20),(21) or (22) and so forth. The
associated probability of the transition has been shown along with
arrows in the Rate Diagram. It 'Collapsés' to a series of single
‘state when an operational unit fails at any state of level 'N'.
Then there remains no more spare available to keep 'm' units
operational and so the number of units in operation would be (m-1)
while the system crosses the dotted line in the transition rate
diagram to enter the (N+1) level. At the level (N+m) the limit of the

transition rate diagram would be reached and no other states are

assumed to be possible.

In repair transition the movement of states is from right to
left,rinstead of left to right, as repaif is .carried out. As for
example at state (20) the system would return to (10} as soon as
the repaired unit is received. The repair transition, in this case,
is given by 2u, u being the repair rate of each item.‘Again the
repair transitien rate from state (N+1l) to state (NO) is (N+1l)wu.

Similarly the other repair transition rates could be estaklished.

The following assumptions have been made in the model;

i) Various parameters A,)S,u are constants with

-
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respect to time.
ii) Defective items are despatched for repair and repaired
items are returned to_the store as soon as they
become ready for purpose.
iii) Repair men are always available for units needing repair.
iv) Units on transit and units discovered as failed are

repaired only.

3.2.2 :‘Mathematical Formulation

i
'
i

The fransition rates from various states of one level to those

shown in Fig(3.2.1). Sets of simultaneous differential equations
easily describe the movement between states of the transition state

diagrdam. If Pij(t) denotes the probability of the system to be in

state (ij) then 'P*ij(t) gives the rate of change of Pij(ts, i
varying from '0O' to 'N+m' and j ﬁarying from '0' to 'N'. Hence
*
P'ij(t)= z [ (Probability of possible entering states)*
(associated transition rates)]
- L {(Probability of possible leaving

states)*(associated transition rates)]

Hence the following set of differential equations describes the
movement between adjacent states in the transition rate diagram (at
any instant)

*
P oolt) = WP o(t) = (m\+NA_)P, (t)

*
PT1o(t) = 2uP, () +mAPo ()= [ (mi+(N-1))_+u]Py(t )

R k. T B

of succeeding ones could be established. Some of its value has been

T

LY

aezh



114}

69

P -
no(t) = TXP(N—I)O(t) +_(}/2)mXP(N—1)1(t)

P+ (1/3)mMP, o o (E) e A
- Nz FOAMNMP 1y -1y (B)
L e (1) ety .

) A N S R e
Pran(®) = AP ne1y (ne1y (B) - APy (E)

. (3.3) ,
P N+1(t) = mX[PNO(t)+Pnl+ _______ +PNN(t)] | . .
+ (N+2)uP o (£) = [(N+1)u+(m-1)X]P . (t) 1 (3.4)
| oot
P*N+2(t) =:(m-1)XPN+l(t) + (N+3)UPN+3(t)
e A U
P N+m_1(t) = 2XPN+m_2(t) + (N+m)uPN+m(t) | |
- [(N+m-1)p+XJPy - 1(t)
* -
F N+m(t) = APN+m-1(t)+(N+m)uPN+m(t) . (3.5)

At statistical equilibrium the left hand side of the above
equation become constant with respect to time and so may be written

as POO’ Plo ------ P

The unavailability of any particular working unit is given by,

U= (1/m) (PN+1+2PN+2+ .. ...+mPN+m) ' {3.6)

N+m are properties at level N+1,N+2,

N+3, . i i i e nens N+m respectively. These probabilities have been
solved by recursive formula where each succeeding probabilitieé can
be expressed in terms of the p;evious one. The probability of the
stock exhaustion PN' under tﬁis situation, has also been given.
Average downtime due to exhaustion of spare inventory 'D' and

average time between such downtime '¢' is given by
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D=U/[(EPN-U)X
or D=1/{(n+1)yu); for u>>>i (3.7)
and
¢=(l—U)/(£PN-U)k (3.8)
where IP,, is the probability of stock exhaustion regardiess of the

N

number working.

In this present work tables have been prepared to visualize the
situation by varying different parameters of this model. The
objective has been to determine the minimum number of spare
needed to keep the unavailability within certain range. Cost optimal
inventory policy has also been taken into account: which includes
(i) the expected cost due to production loss (ii) expected variable
coét due_to holding of spares inventory and (iii) individual item
cost. For this a ratio 'R' has been used which is the cost for the
loss of production-to that of holding and item costs. The value of
optimum number of spares has been calculated which 1is reguired to
minimize Tcs -- the scaled total cost in multiples of combined sum

of item holding costs and items wvalue.

In the model the expected total variable cost is given by the
sum of expected cost due to production loss per unit time, expected

inventory holding cost of 'N' spares and total item cost,

i.e. TC = mVU + ich+.bN (3.9)
y = production loss of a single operational unit per unit time.
ic = holding cost as percentage of item value.
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b = item value. The equation {3.9) can be rearranged to give
T_ = (RU + N) (1+i )b ‘ (3.10)

R= denotes the relative cost of lost productien to holding and
item costs. Dividing . equation (3.10) throughout by (1+ic)b, the
scaled expected total variable cost in multiples of (1+ic) is given
by |

T = mRU + N (3.11)
CS

The case of no-failure in storage has also been considered.
Finallyﬁ a separate sensitivity analysis. has been done to determine
the effect of change in operating failure rate and repair rate on

the unavailability, downtime and mean time between stock outs.
. 3.2.3 Solution Procedure for Individual Probabilities

A coefficient matrix of rate diagram is generated using the
equation formed by summing up the probabilities of all states which
amounts to unity. The flow chaft in Appendix 1 shows the algorithm

that has been used.
3.2.3.1 Matrix solution upto level 'N'.

The equations {(3.3) to {3.5) are such that any one
variable(individﬁal probability) could be obtained from the
remainder in terms of another . To solve for various values of Pi.'s

]
another equation is added. The equation is

Poo*tPigt- - P Pt Pan Bas1t - Pyme 1
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Dividing this eguation by PN+1

Poo P10 Fwo Pni Pan Fael Paem 1
P P P, P '
N+1 "N+1 N+1"N+1 PN+1 PN+1 . PN+1 PN+1
(3.12)
these new variables are denoted by XOO’XlO’ ..... XNN for values upto
PNN/PN+1 and let
XOO+XIO+ e e +XNN = X

Gauss~Jordan Elimination Method" has been used to obtain the

values of the wvariables involved (i.e. XOO’KIO"'UptO XNN)' ?o

obtain the wvalue of X from the set of transformed differential

equations a generalized procedure has been developed which is

graphically represented in Fig 3.2.2 Here the 'blocks' are shown

for various types of states in relation to a state {(LP). 'L' is the

total number of failures of unit and 'P' is the number of
unknowingly failed spare parts. The figure also gives the transition
probabilities for different blocks, in general. It has been shown,
how an element of the coefficient matrix is formed from the
diagram. For the present problem,

Number of variables = Number of eguations = (N+1)({N+2)/2 = NO(say)

Hence the dimension of augmented matrix becomes NOx{(NO+1). The
elements in the last column of this matrix become zero Except the
one in the row [N(N+1)/2]+1 which is equal to -(N+1)u, from the

equation.
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The equation (3.12) can be rewritten as

IP 1 .
x + N1 ' - (3.13)
Pa+1 Pre1
where ZPN+1 = PN+1+PN+2+ e e +PN+m

Now PN(the probability of stock exhaustion) while 'm' units are
still working, is given by the solution as

Py = X * Pyyq , (3.14)

3.2.3.2 Solution beyond level INY by Recursive Formulation

The transition rate equations of equation(3.5) at steady state
condition gives
Py = (VW) [1/(N+m) IRy g

Paepmo1 = (M/#)[2/(N+m)]P

.................................

................................

Puem = /W) [{m=2)/(N+3) [Py, 5

g = /W) [(m=1)/(N+2) 1P, o

g
]

(3.15)

The above eguation(3.15) shows that there exists relation
between adjacent probabilities of the egquation. Putting y/u = )T,
the equation obtained is

IP (AT)(m-1) AT(m=1) (ML) (m-2)...(XT)
= 1 + R = z

P (N+2) (N+2) (N+3)  (N+m)
(3.16)
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Hence equation {3.13) becomes
X+ 2z = 1/(PN+1)
or, PN+l = 1/(X+2) (3.17)
Putting eguation {3.17) into (3.15), the values of each

probabilities PN+2’PN+3"" ... upto P are found. Again equation

N+m
{(3.15) gives
EPN+1 =2z * PN+l (3.18)

which is the probability of failing to meet the request for spares.
Putting the values of ’PN' and 'EPN+1' from eguations (3.14) and
(3.18) respectively into

EPN = PN + ZPN+l

the value of EPN is obtained, which gives the probability of stock

exhaustion regardless of the number working.

The program,in the appendix II, generates the coefficient matrix
from the input variables m,N,x,)S, and yu.After calculating  the
individual probabilities using Gauss-Jordan Elimination precedure,
the equations are solved for EPN, EPN+1,.D ,¢ and u. For determining

cost-optimal spares level the cost equations are solved.

Though this model assumes a constant failure rate i and
constant break down replacement rate it invites a wide application
because of generality of these- assumptions in many situations.

These policies for spare provisioning could be near-optimal and
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hence is better than that of a mere thumb rule. It facilitates the
easy production of tables for evaluation of spare parts

provisioning parameters and system availability parameters.

3.3 Non-constant failure rate, Non-Reparable Case

In previous two sections 3.1 and 3.2, sp:ares provisioning
models for constant failure case have Dbeen disc;lussed. In practice
there are many items, the failures of which do no.f exhibit c¢onstant
failure rates. The non-constant faillure rate casesﬂ may again be
divided intoc two categories; decreasin;; and increasing failure rate
cases. With regard to maintenance policy, the production units whicin
have increasing failure rates can be replaced on the preventive
replacement basis. This means that replacement occuring before
failure is cost advantagecus. However, there would of course be
some failure replacements as well. McCall[1l8] has given
form-ulations for determining operating characterestics, that is, the
expected number of preventive replacements Rp(t) and the expected
number of failure replacements Rf(t) in a specified time
interval(0,t), for a maintenance policy termed :as "Individual"
maintenance. Here the units are assumed to be ide;ntica]; and have
common replacement interval. These characteristics can be used
éonveniently to predict supply and maintenance réquirements in a

particular chosen policy. Flghinger[l?)] has shown that the

oteci
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operating characterestics satisfy the following renewal equétions:

t .
R _(t) = G(t) + R _(t-1) 4dG(1) (3.19)
p o P
and
t
R.(t) = B(t) + (t-1) dR_{1) (3.20)
f 0 P :

where B(t) and G(t) represent, respectively, the expected number of
failures in (0,t) prior to a preventive replacement action and the
probability distribution of the time between successive preventive

replacements.

Again, the formulation for B(t) and G(t) are given as,

t
B(t) = Q(t) + Q(t-y)dp(y)
0 -
and
.t
G(t) = D(t) + 1-D(t-y) dB(y)
O .
where D(x:y) is the probability that the unit is replaced by the
'x', given a renewal at 'y'. Furthermore D(x:y) can be expressed
as,

D(x:y) = S(x:Y)+Q(x:y)

where
| (O ;  X-y<N
S{x:y)= S(x-y)= |
: | ( 1-F(N) ;. ®-Y>N
and,
| (F(x-y) ; X-Y<N
Q(x:y)= Q(x-y)= |
| (F(N) ; X-y>N

S(x:y) denotes the probability of a preventive replacement at time x

given that unit was new at vy. O(x:y) denotes the probability that

the unit fails at 'x' given that the unit was new at 'y'. F(N)
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denotes the probability that the unit fails by age 'N'. Here it
should be mentioned that periodic preventive policy replaces the
unit at failure or at age 'N', whichever occurs first. From

equations [3.19] and [3.20], following asymptotic relationships can

be derived.

Expected rate of preventive removal,

_ 4 - . ~1
rp = ;1mt+m Rp(t)/t = ¥y (3.21)
Expecteq rate of failure,
r, = 11 R (£)/t = vop * ' (3.22)
£ Mve  p 11 - :

where My is the mean of G(t) and V1=B(w). In other words, the

" expected rate of preventive removal is simply the reciprocal of the
mean time between preventive removals and the expected rate of

failure is simply the same reciprocal multiplied by the expected

number of failure prior to a preventive removal.

- ogzl
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Chapter 4

RESULTS

The computer program generating the coefficient matrix
(mentioned in section 3.2.4 and given in appendix) for the case
of constant failure repairable spares model determines the
following quantities with the change in thé numerital values of
parameters m,N, k,ks and yu. :

i) the steady state unavailability of a unit, (Ui
ii) the probability of stock exhaustion while 'm' units are
still wbrking,(PN) |
iii) the probability of stock exhaustion regardless of number
of units working (EPN)
iv) the probability of failing to meet reguests for
spares (EPN+1)

v) Downtime due to stock exhaustion (D)

vi) Meantime between such stock-out situations (¢)

The program has been further adjusted to give the minimum
cost, with the corresponding optimum number of spares. The
probable unavailabilities, downtime and meantime between sto¢k~out

situations have also been listed in the output tables.

The results have been prepared in both tabular (Tables 4.1 -
4.50) and graphical (Figs. 4.1 - 4.42) forms. Sets of tables, that

follows the chapter, have been generated with a particular number
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of machines 'm' and repair rate 'u' Cases have been taken when 'm'

varies from 1 to 10(i.e. mw=1,10) and repair rates 0.0625, 0.125

and 0.25 per hour (i.e. spares arriving after 16,8, and 4 hours

— respectively from the repairing shops). The number of spares in

'{_?

store has been varied from 1 to 5 (i.e. N=1,5) in each table and

figure.

The rate of operational unit failure () has been taken as the

basis for the construction of tables. Twelve intermediate values

of )\ have been considered within a range of O.5x10-4/hour and

-1
0.3x10 “/ hour. The parameters U,PN,EPN,EPN+1 ,0,¢, have rbeen

calculated with each of the failure rates, varying only the number

of available spares N.

Log-Log graph paper has been utilized so as to incorporate
such a large variation of ) in the limited size of the paper. The
curves have been extrapolated to observe the behavior at higher
and lower failure rates. These curves mainly show the cﬁange of
unavailability with failure rates with different operational
units{m). and repair rates (v). Finally a set of curves for

probability of stock exhaustion (P under some particular

N
situation has also been shown.

Table 4.1 to 4.10 and Fig 4.1 to 4.10 have been prepared for
the case when there is no stdrage failure (i.e. 1520). In a more
general setting, ks may have some positive value. Only a single

case when ks=k/10 has been considered. Corresponding results have
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been given in Tables 4.11-4.40 and Fig 4.11 - 4.40. Finally tables
(Table 4.41-4.50) haverbeen prepared for cost optimal policy. Here
only the cost ratio(R}) varies for each } considered. Values of m
= 1 to 5, u=0.125/hour and 0.250/hour and XS=O have been
considered. Figures 4.41 and 4.42 have been added to the list of
figures to depict the situations of probability of stock
exhaustion in the presence of all 'm' working units (PN), under

certain specified conditions. Here the curves have been drawn

respectively for different repair rates (u) and for some

particular number of spares in store (N). The failure rates of

spares in the stores,.like the previous cases, haverbeen taken to

be one-tenth of the failure rates of operating units.
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M= 1
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
S 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0

TABLE --4.1

* &k kok ok ok ok ok ok ok okk

eNoNoNONS]

LEMDAS= 0.000

loNoRoNoN®]

LEMDAS= 0.000

aegoNoNoNe]

LEMDAS= 0.000

MEO= 0.1250
¢
= 0.300E-ogb
U PN
.227E-01 0.189
.181E-02 0.227E-01
_109E-03 0.181E-02
,523E-05 0.109E-03
.217E-06 0.523E-05
= 0.800E-02
U PN
_192E-02 0.600E-01
_410E-04 0.192E-02
.658E-06 0.410E-04
.101E-07 0.658E-06
.153E-08 0.101E-07
= 0.400E-02
u PN
.496E-03 0.310E-01
.529E-05 0.496E-03
_428E-07 0.529E-05
_658E-09 0.428E-07
.323E-09 0.658E-09
= 0.250E-02
u EN
_196E-03 0.196E-01
.131E-05 0.196E-03
.882E-08 0.131E-05
_185E-08 0.882E-08
.152E-08 0.185E-08

[eNoNoNoNe

LEMDAS= 0.000

SUMP (N}

.212

.245E-01
.192E-02
.114E-03
.545E-05

SUMP {N)

.620E-01

.196E-02
.416E-04
.668E-06
.116E-07

SUMP (N)

.315E-01
.501E-03
.533E-05
.435E-07
.981E-09

SUMP {N)

.198E-01
.197E-03
.132E-05
.107E-07
.336E~-08

O0OO0OCO OO0 00 O00OO0O0

OO0 O0O

SUMP {N+1)

.227E-01
.181E-02
.109E-03
.523E-05
.217E-06

SUMP (N+1)

.192E-02
.410E-04
.658E-06
.101E-07
.153E-08

SUMP (N+1)

.496E-03
.529E-05
.428E-07
.658E-09
.323E-09

SUMP (N+1)

.196E-03
.131E-05
.882E-08
.185E-08
.152E-08

NN o NN R N

H ok DR

D

.000
.667
.000
.600
.333

.000
.667
. 000
.600
.333

.000 .
.667
.000
.600
.333

.000
. 667
.000
.600
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PHAI

172,
0.147E+04
0.184E+05
0.306E+06
0.637E+07

PHAT

.208E+04
.B51E+05
.305E+07
. 190E+09
.123E+11

COO0O00

PHAI

.806E+04
. 504E+06
.473E+08
.584E+10
.380E+12

OOoOCOo

PHAI

.204E+05
.204E+07
.305E+09
.454E+11
.216E+12

COOoOCO0O
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LEMDA
N
1 0
2 0
3 0O
4 O
5 0
LEMDA
N
0
0
0
0
0
LEMDA
N
1 O
2 0
3 0
4 0
5 0
LEVMDA
N
1 0
2 0
3 0
4 0
5 0

.124E-09

= 0.200E-02
U PN
.126E-03 0.157E-01
_673E-06 0.126E-03
.375E-08 0.673E-06
_860E-09 0.375E-08
_709E-09 0.860E-09
= 0.160E-02
U ! PN
_809E-04 0.126E-01
_346E-06 0.809E-04
_180E-08 0.346E-06
_556E-09 O.1B80E-08
.460E-09 0.S56E-09
= 0.100E-02
U PN
.317E-04 0.794E-02
_857E-07 0.317E-04
_916E-09 0.857E-07
_597E-09 0.916E-09
_497E-09 0.597E-09
= 0.500E-03
U PN
_797E-05 0.398E-02
_109E-07 0.797E-05
_196E-09 0.109E-07 -
.149E-09 ©0.196E-09
0.149E-09

LEMDAS=

OCO0O0OO0

LEMDAS=

OO0O00O0

LEMDAS=

0000

LEMDAS=

OO0 O0O0

0.000
SUMP (N)

.15%E-01
.127E=-03
.677E-06 -
.461E-08
.157E-08

0.000
SUMP (N)

L127E-01
.812E-04
.348E-06
.235E-08
.102E-08.

0.000
SUMP (N)

.797E-02
.318E-04
.866E-07
.151E-08
.109E-08

0.000
SUMP{N}

.399E~02
. 798E-05
.111E-07
.345E-09
.272E-09

OCOCQO0O o oRsNoRS) O0O0OO0O0

0000

SUMP (N+1)

.126E-03
.673E-06
.375E-08
.B60E-09
. 709E-09

SUMP (N+1)

.809E-04
.346E-06
.180E-08
.556E-09
. 460E-09

SUMP (N+1)

.317E-04
.857E-07
.916E-09
.597E-09
.497E-09

SUMP (N+1)

.797E-05
. 109E-07
.196E-09
.149E-09
.124E-09

WA NS =N R RN NN N

RN

D

. 000
.667
. 000
. 600
.333

.000
.667
.000
. 600
.333

. 000
.667
.000
.600
.333

.000-
.667
. 000
.600
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COCO00 0000 OO0O0OO00

OO0 CO0
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PHAI

.317E+05
.397E+0Q7
.743E+09
.133E+12
.582E+12

PHAI

.495E+05
.773E+07
.181E+10
.348E+12
.112E+13

PHAI

.126E+06
.315E+08
.117E+11
.109E+13
.167E+13

PHAI

.502E+06
.251E+09
.184E+12
.102E+14
.135E+14
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N

1 0
2 0
3 0
4 0
50
LEMDA
N

1 O
2 0
3 0
4 0
5 0

N

U W

N

= 0.250E-03
U PN
.200E-05 0.200E-02
.155E-08 0.200E-05
.166E-09 0.155E-08
.133E-09 0.166E-09
.110E-09 0.133E-09
= 0.200E-03
U PN
.128E-05 0.160E-02
.823E-09 0.128E-05
.106E-09 ©0.823E-09
.B49E-10 0.106E-09
.708E-10 0.84%E-10
LEMDA = 0.160E-03
U PN
.818E-06 0.128E-02
.480E-09 0.818E-06
.986E-10 0.480E-09
.787E-10 0.986E-10
.656E-10 0.787E~10
LEMDA = 0.500E-04
U PN
.800E-07 0.400E-03
.195E-10 0.800E-07
.665E-11 0.195E-10
.532E-11 0.665E-11
.443E-11 O

Vo W N

OO0 0O0

CcCOO0O0C0

.532E-11

LEMDAS= 0.000

OCOO00O0o

LEMDAS= 0.000

OO0 00

LEM

O0O0O0O0

LEMDAS=

QQO0O000

SUMP (N)

.200E-02
.200E-05
.172E-08
.299E~09
.243E-09

SUMP (N)

.160E-02
.128E~05
.930E-09
.191E-09
.156E~09

DAS=
SUMP (N)

.128E-02
.819E-06
.579E-09
.177E-09
.144E-09

SUMP(N)

.400E-03
.800E-0Q7
.262E-10
.120E-10
.975E-11

0.000

0.000

OO0 00 OO0 00 O000O0

OO0OO0OCOo

SUMP (N+1)

.200E-05
.155E-08
.166E-09
.133E-09
.110E-09

SUMP (N+1)

.128E-05
.823E-09
.106E-09
.B49E-10
.708E-10

SUMP (N+1)

.818E-06
.480E-09
.986E-10
.787E-10
.656E-10

SUMP(N+1)

.800E-07
.195E-10
.665E-11
.532E-11
.443E-11

[ el AV I AN I H = RN == NN

=R R R

D

.000
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.000
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.000
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.000
. 600
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.000
. 667
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.333

. 000
.667
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. 600
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OO0000 OO0OO0OO0O0 O00CO0
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PHAI

.200E+07
.200E+10
.258E+13
.240E+14
.302E+14

PHAI

.313E+07
.391E+10
.B607E+13
.470E+14
.589E+14

PHAI

. 489E+Q7
.764E+10
.13CE+14
.634E+14
.794E+14

PHAI

.50CE+Q08
.250E+12
.102E+16
.301E+16
.376E+16
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M= 2
LEMDA
N

1 0O
2 0
3 0
4 O
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0O
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0

TABLE -~-4.2
khhhkhk kT hIF*

MEO= 0.1250
= 0.300E-02 LEMDAS= 0.000
u PN SUMP (N)
_416E-01 0.299 0.377
639E-02 O0.713E-01 0.834E-01
_750E-03 0.114E-01 0.128E-01
710E-04 0.137E-02 0.151E-02
563E-05 0.131E-03 0.142E-03
= 0.B00E-02 LEMDAS= 0.000
U PN SUMP (N)
_376E-02 0.113 0.120
_159E-03 0.721E-02 0.752E-02
_SOS5E-05 0.308E-03 0.318E-03
132E-06 0.985E-05 0.101E-04
529E-08 0.258E-06 0.268E-06
= 0.400E-02 LEMDAS= 0.000
u PN SUMP (N)
_981E-03 O0.600E-01 0.620E-01
208E-04 0.192E-02 0.196E-02
_333E-06 O0.410E-04 0.416E-04
_512E-08 O.658E-06 O0.668E-06
_770E-09 O0.101E-07 0.117E-07
= 0.250E-02 LEMDAS= 0.000
U ®N SUMP (N)
389E-03 0.384E-01 0.392E-01
518E-05 O0.769E-03 0.779E-03
§38E-07 O.103E-04 0.104E-04
216E-08 0.107E-06 0.111E-06
146E-08 0.430E-08 0.720E-08

SUMP (N+1)

.775E-01
.121E-01
.143E-02
.137E-03
.109E-04

eNoNoNoge

SUMP (N+1)

' 0.736E-02

0.312E-03
0.997E-05
0.261E-06
0.105E-07

SUMP (N+1)

.194E-02
.413E-04
.662E-06
.102E-07
.153E-08

cNoNeoRe o)

SUMP (N+1)

.774E-03
.103E~04
.107E-06
.431E-08
.290E-08

eNeoloNoNe

o= NN R [ s A =Y == NN D

= NN B

D

.000
.667
.000
.600
.333

.000
.667
.000
.600
.333

.000
.667
.000
.600
.333

.000
.667
.000
.600
.333

OO0OO000 OOO0O00 OO0

OO0 00O

85

PHAI

95.3
430.
.275E+04
.232E+05
.244E+06

PHAI

.107E+04
.170E+05
. 400E+06
.125E+08
.475E+09

PHAI

.4038E+04
.129E+06
.605E+07
.377E+09
.230E+11

PHAI

.103E+05
.517E+06
.388E+08
.367E+10
.696E+11

agTh



LEMDA
N

1 O
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
i 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0

= 0.200E-02
U PN
.251E-03 0.310E-01
.267E-05 0.496E-03
.217E-07 0.529E-05
.428E-09 0.430E-07
.243E-09 0.852E-09
= 0.160E-02
U PN
.161E-03. 0.250E-01
.137E-05 0.319E-03
.102E-07 0.273E-05
.115E-08 0.202E-07
.921E-09 0.229E-08
= 0.100E-02
U PN
.633E-04 0.157E-01
.338E-06 0.126E-03
.189E-08 0.673E-06
.437E-09 0.377E-08
.360E-09 0.872E-09
= 0.500E-03
U PN
.159E-04 ©O.794E-02
.429E-07 0.317E-04
.457E-09 0.856E-07
.298E-09 0.912E-09
.248E-09 0.594E-09

LEMDAS= 0.000

OO COoOO0O

SUMP (N)

.315E~01
.501E-03
.533E-05
.439E-07
.134E-08

LEMDAS= 0.000

e NoNoNoNe

LEMDAS=

eNoRoNoNe]

LEMDAS=

OO oCOO0O

SUMP (N)

.253E-01
.322E-03-
.275E=05
.225E-07
.413E-08

0.000
SUMP (N)

.159E-01
.127E-03
.677E-06
.464E-08
.159E-08

0.000
SUMP (N)

.797E-02
.318E~-04
.866E~07
.151E-08
.109E-08

OO0 00 0O0OO0COC OO0 O0O0

OO0 0OO0

SUMP (N+1)

.499E-03
.531E-05
.432E-07
.854E-09
.486E-09

SUMP (N+1)

.321E~03
.274E-05
.203E-07
.230E-08
.184E-08

SUMP (N+1)

.126E-03
.675E-06
.377E-08
.873E-09
.720E-09

SUMP (N+1)

.318E-04
.857E-07
.913E-09
.595E-09
. 495E-09

o N R (R 3 S .Y [SERE NI N Y

RN

D

.000
. 667
.000
.600
.333

. 000
.667
. 000
. 600
.333

.000
. 667
.000
.600
.333

.000
. 667
.000
.600
.333

COQOO0O0 oloRolole) OO0 OOoO0

o000

"PEAI

86

PHAI

. 160E+05
. 100E+07
.941E+08
.115E+11
.4S7E+12

PHAI

.249E+05
.195E+Q7
.228E+09
.293E+11
.195E+12

.633E+05
.792E+07
.148E+10

.238E+12

l

.812E+12

|

PHAI,

.252E+06
.629E+08
.232E#11
.165E+13
.238E#13

2€C!



LEMDA
N

1 O
2 0
3 0O
4 O
5 0
LEMDA
N

1 0O
2 0
3 0
4 0
5 O
LEMDA
N

1 0O
2 0
3 0
4 0
5 0
LEMDA
N

1 0O
2 0
3 0
4 0
5 0

= 0.250E-03
U PN
.399E-05 0.398E-02
.544E-08 0.797E-05
.983E~10 0.109E-07
.744E-10 0.196E-09
.620E-10 "0.149E-09
= 0.200E-03
U PN
.255E-05 0.319E-02
.301E-08 0.510E-05
.215E-09 0.601E-08
.170E-09 0.430E-09
.142E-09 0.340E-09
= 0.160E-03
U PN
.164E-05 0.253E-02
.146E-08 0.327E-05
.456E-10 0.291E-08
.358E~-10 0.912E-10
.288E-10 0.715E-10
= 0.500E-04
U PN
.160E-06 0.799E-03
.603E-10 0.320E-06
.133E-10 0.121E-09
.106E-10 0.265E-10
.884E-11 0.212E-10

LEMDAS=

OO0 O0

LEMDAS=

oNoNoNON®)

0.000
SUMP (N) -

.399E-02
.798E-05
.111E-07
.345E-09
.273E-09

0.000
SUMP (N)

.319E-02
.511E-05
.644E-08
.770E-09
.624E-09

LEMDAS= 0.000
L J

eoNeoNeNo N

SUMP (N}

.256E-02
.327E-05
.300E-08
.163E-09
.131E-09

LEMDAS= 0.000

oNoNoNoN®)

SUMP (N)

.B00E-03
.320E-06
.147E-09
.477E-10
.389E-10

ocoooo

SUMP (N+1)

.797E~05
.109E-07
.197E-09
.14%9E-09
.124E-09

OO0 0O0

SUMP(N+1)

.511E-05
.601E-08
.430E-09
.340E-09
.283E-09

loNoNONGRG]

SUMP (N+1)

.327E-05
.291E-08
.912E-10
.715E-10
.596E-10

eNoRoNoRS]

SUMP (N+1)

.320E-06
.121E-09
.265E~10
.212E-10
.177E-10

RN HHNRN R RN OD

= NN

D

.000
667
.000
.600°
.333!

.000
.667
.000
.600
.333

. 000
. 667
.000
.600
. 333

. 000
.667
.000
. 600
.333

lojoRoReNe) OO0 00 [oNeNoNORS,

OO0 0QO0

87

PHAI

.100E+07

.502E+09

.365ET12
.148ET14
.19CE+14

PHAI
|

.157ETO7
‘979ET09
.B03E+12
,834E+13
.104E+14

PHAI

. 245E+07
.191E+10
.212E+13
.492E+14
.617E+14

PHAI

.250E#08
.625E¥11
.149E+15
.539E+15
.666EFL5

A
: \

sezl



M= 3
LEMDA
N

1 0
2 0
30
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0

TABLE --4.3
FhhkrkrIhkThkFk

MEO= 0.1250

= 0.300E-02 LEMDAS= 0.000

U PN SUMP (N) SUMP (N+1) D
.576E-01 0.356 0.506 0.150 4.000
.127E-01- 0.126 0.161 0.342E-01 2.667
219E-02 0.303E-01 0.363E-01 0.600E-02 2.000
306E-03 0.545E-02 0.630E-02 0.850E-03 1.600
'359E-04 O.785E-03 0.886E-03 0.101E-03 1.333

= 0.800E-02 LEMDAS= 0.000

U PN SUMP (N) SUMP (N+1) D
.552E-02 0.159 0.174 0.159E-01 4.000
346E-03 0.152E-01 0.162E-01 0.101E-02 2.667
164E-04 0.974E-03 0.102E-02 0.480E-04 2.000
629E-06 O0.467E-04 0.486E-04 0.185E-05 1.600
237E-07 O.181E-05 0.188E-05 0.697E-07 1.333

= 0.400E-02 LEMDAS= 0.000

U PN SUMP (N) SUMP (N+1) D
.146E-02 0.872E-01 0.915E-01 0.428E-02 4.000
461E-04 O0.419E-02 0.432E-02 0.136E-03 2.667
"110E-05 O0.134E-03 0.137E-03 0.326E-05 2.000
223E-07 O0.322E-05 0.329E-05 0.663E-07 1.600
142E-08 O0.656E-07 0.698E-07 0.421E-08 1.333

= 0.250E-02 LEMDAS= 0.000

U PN SUMP (N) SUMP (N+1) D
580E-03 O0.565E-01 0.582E-01 0.172E-02 4.000
115E-04 O©0.170E-02 0.173E-02 0.343E-04 2.667
174E-06 0.339E-04 0.344E-04 0.519E-06 2.000
383E-08 O0.5158-06 O0.527E-06 0.114E-07 1.600
149E-08 O0.113E-07 0.158E-07 0.444E-08 1.333

88

PHA¥

70.1
222,
975. |
0.556E+04
0.3923T05

PHAI

736. |

0.787E+04

.124Ef06

.261ETO7

.674ET08

loNoRe

PHAI1

.277E+04
.585E+05
.184ETO7
.766E+08

.366E+10

OO0 0O0O0

PHAI

.694E+04
.233E+06
.117E+08
. 765E+09
.280E+11

OCOO0OC0

o¢ezl



LEMDA
N

1 0O
2 0
3 0
4 0
5 0
LEMDA
N

1 ©
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0

= 0.200E-02

U PN
.374E-03 0.458E-01
.595E-05 0.110E-02
.745E-07 0.176E-04
.332E-08 0.221E-06
.219E-08 0.984E-08

= 0.160E-02

U PN
.241E-03 0.370E-01
.307E-05 0.710E-03
.314E-07 0.909E-05
.189E-08 0.934E-07
.138E-08 0.561E-08

= 0.100E-02

U PN
_947E-04 0.234E-01
.756E-06 0.281E-03
.486E-08 0.225E-05
.287E-09 0.145E-07
.221E-09 0.857E-09

= 0.500E-03

U PN
.238E-0¢4 0.119E-01
.953E-07 0.711E-04
.366E-09 0.285E-06
.648E-10 0.109E-08
.533E-10 0.194E-09

LEMDAS=. 0.000

oNoNoRoRS,

LEMDAS=

eNeoNoRoN®]

LEMDAS=

OO0 O0

LEMDAS= 0.000

QOO0 0

SUMP (N)

.469E-01
.112E-02
.178E-04
.231E-06
.164E-07

SUMP (N) .

.377E-01.

.719E-03
.918E-05
.99CE-07
.975E-08

SUMP (N)

.237E-01
.283E-03
.227E-Q5
.153E-07
.152E-08

SUMP (N)

.119E-01
.714E~04
.286E-06
.129E-08
.354E-09

0.0C0

0.000

eNoNoRaNS eNoReRoRS] OO0 0O0

eNoNoRoNe

SUMP (N+1)

.111E-02
.177E-04
.222E-06
.989E-08
.655E-08

SUMP (N+1)

.716E-03
.915E-05
.939E-07
.564E-08
.413E-08

SUMP (N+1)

.283E-03
.226E=-05
. 145E-07
.859E-09
.661E-09

SUMP (N+1)

.713E-04
.285E-06
.110E-08
.194E-09
.160E-09

Lol ol SV I AN Y Sl et Y A Y S =R R

= BB

D

.000
. 667
.000
. 600
.333

.000
.667
.0C0
. 600
.333

.0C0
.667
.000
. 600
.333

. 000
.667
.000
.600
.333

OO0 00 OO0 O0O0 ejeRoRoRe]

OO0 0C0

89

PHAI

. 108E+05
.451E+06
.282E+08
.220E+10
.352E+11

PHAI

.167E+05
.873E+0Q6
.683E+08
.643E+10
.747E+11

PHAI

.423E+05
.354E+Q7
.442E+09
.664E+11
.771E+12

PHAIL

.168E+06
.280E+08
.700E+10
.164E+13
.666E+13

acel



LEMDA = 0.250E-03

N U PN

1 0.598E-05 0.596E-02
2 0.120E-07 0.179E-04
3 0.401E-10 0.359E-07
4 0.178E-10 0.120E-09
5 0.148E-10 0.532E-10
LEMDA = 0.200E-03

N U PN

1 0.383E-05 0.478E-02
2 0.629E-08 0.115E-04
3 0.135E-09 0.189E-07
4 0.102E-09 0.405E-09
5 0.851E-10 0.306E-09
LEMDA = 0.160E-03

N U PN

1 0.245E-05 0.383E-02
2 0.353E-08 0.735E-05
3 0.299E-09 0.106E-07
4 (0.236E-09 0.895E-09
5 0.197E-09 0.708E-09
LEMDA = 0.500E-04

N U PN

1 0.240E-06 0.120E-02
2 0.122E-09 0.719E-06
3 0.199E-10 0.367E-09
4 0.159E-10 0.597E-10
5 0.133E-10 0.477E-10

LEMDAS=

coocoo

LEMDAS=

OO0 0O0O0

LEMDAS= 0.000

QOO O0O0

LEMDAS=

OO OO0

SUMP (N)

.598E-02
.179E-04
.360E-Q7
.173E-09
.975E~10

SUMP (N)

_479E-02

.115E-04
.193E-0Q7
.711E-09
.561E-09

SUMP (N)

.383E-02
. 736E-05
.115E-07
.160E-08
.130E-08

SUMP(N)

.120E-0Q2

.720E-06
.427E-09,

.107E-09
.875E-10

0.000

0.000

0.000

_ SUMP (N+1)

0000 OCO0O000 OO0 00

oO0O0O00

.179E-04
.359E-07
.120E-09
.532E-10
.443E-10

SUMP (N+1)

.115E-04
.189E-07
. 405E-09
.306E-09
.255E-09

SUMP (N+1)

.735E-05
.106E-07
.895E-09
.709E-09
.590E-09

SUMP (N+1)

.719E-06
.367E-09
.597E-10
.477E-10
.39BE-10

I LN NS

Y NN

o RN R

Lol SIS I

D

.000
667
.000
.600
.333

.000
. 667
.000
.600
.333

. Q00
.667
. 000
. 600
.333

.000
.667
.000
. 600
.333

loBeoRoNoNe 0000 OO0 000

eNoNoNoN®

90

PHAI

.6EQE+06
L223E+09
.111E+12
.257E+14
.484E+14

PHAI

.105E+07
.436E+09
.261E+12
.821E+13
.105E+14

PHAI

.163E+07
.B50E+09
.558E+12
.457E+13
.567E+13

PHAI

.167E+Q8
.278E+11
.491E+14
.218BE+15
.2B69E+15

2€eCl






M= 4
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0

MEO= 0.1250

= 0.300E-01
U PN
.711E-01  0.377
.201E-01 0.177
.449E-02. 0.565E-01
.823E-03 0.136E-01
.128E-03 0.260E-02
=" 0.800E-02
U PN
.720E-02 0.198
.595E-03 0.254E-01
.374E-04 0.216E-02
.190E-05 0.139E-03
.850E-07 0.712E-05
= 0.400E-02
U PN
.192E-02 0.113
.806E-04 0.721E-02
.256E-05 0.308E-03
.666E-07 0.985E-05
.267E-08 0.258E-06
= 0.250E-02
U PN
.768E-03 0.739E-01
.203E-04 0.295E-02
.406E-06 0.788E-04
.818E-08 0.158E-05
.154E-08 0.321E-07

TABLE -- 4.4
kkhhhhkhkkkkhkxk

[oNoNoleRe

LEMDAS=

OO0 O0

LEMDAS=

COoOOCO

LEMDAS= (0.000

SUMP (N)

. 607
.245
.722E-01
.165E~01
.306E-02

0.000
SUMP (N)

.225

.276E-01
.231E-02
.146E-03
.745E-05

0.000
SUMP(N)

.120

.752E-02
.318E-03
.101E-04
.269E-06

LEMDAS= 0.000

OO0OO0O0CO

SUMP (N)

.768E-01
.303E-02
.804E~04
.162E-05
.382E-07

oNoNoNoNe

OO0000

SUMP {N+1)

.230

.680E-01
.157E-01
.294E-02
.462E~03

SUMP (N+1)

.271E-01
.227E-02
.144E-03
.735E-05
.331E-06

SUMP (N+1)

.744E-02
.315E-03
.100E-04
.262E-08
.105E-07

SUMP (N+1)

.301E-02
. 800E-04
.160E-05
.324E~-07
.610E-08

[SRE SO T JN YA H o RN o RN

e BB

D

.000
.B667
.000
.600
.333

. 000
. 667
.000
.600
.333

.000
. 667
.000
.600
.333

. 000
.667
.000
.600
.333

g1

PHAI

57.8

145.

490,
0.213E+04
0.114E+05

PHAI

569.
0.462E+04
0.550E+05
0.868E+06
0.170E+08

PHAI

.211E+04
.336E+05
. 794E+06
.249E+08
.940E+0S

ejololoNe

PHAI

.525E+04
.133E+06
.500E+07
.249E+09
.108E+11

oNoloNoNe

oCeTt



LEMDA
N,

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
2 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0
[.EMDA
N

1 0
2 0
3 0
4 0
5 0

= 0.200E-02
8) PN
.496E-03 0.600E-01
.105E-04 0.192E-02
.168E-06 0.410E-04
.267E-08 0.658E-06
.466E-09 0.105E-07
= 0.160E-02
U, PN
.319E-03 0.4886E-01
.542E-05 0.125E-02
.718E-07 0.213E-04
.289E-08 0.283E-06
.182E-08 0.114E-07
= 0.100E-02
U PN
.126E~-03 0.310E-01
.134E-05 0.496E-03
.109E-07 ©.529E-05
.215E-09 0.430E-07
.122E-09 0.852E-C9
= (0.500E-03
U PN
.317E~04 0.157E-01
.169E-06 0.126E-03
.943E-09 C©.673E-06
.216E-09 0.375E-08
.178E-09 0.860E-09

LEMDAS= 0.000

oNaRoNoR® )

LEMDAS= oLooo

oCOO0O00

LEMDAS= 0.000

ojoNoloNe]

LEMDAS= 0.000

OO0 CO

SUMP (N)

.620E-01
.196E-02

.417E-04 .

.669E-06
.124E-07

SUMP (N)

.499E-01
.127E-02

.216E-04

.294E-06
.187E-07

SUMP (N)

.315E-01
.501E-03
.533E-05
.439E-07
.134E-08

SUMP (N)

.159E-01
.127E-03
.677E-086
.461E-08
.157E-08

COO0COoOo OO0 0CO0O leNoloRo e

O0O0OCO

SUMP (N+1)

.195E-02
.415E-04
.665E~06
.106E-07
.185E-08

SUMP (N+1)

.126E-02
.215E-04
.285E-06
.115E-07
.725E-08

SUMP (N+1)

.500E~03
.532E-05
.432E-07
.855E-09
.486E-09

SUMP (N+1)

.126E-03
.675E~06
.376E-08
.861E-09
.710E-09

IR WIS = NN NN

Hr#hJN»ﬁ

D

.000
.667
.000
. 600
.333

.000
.667
.000
.600
.333

.000
. 667
.000
.600
.333

.000
.667
.000
.600
.333

TO0O00O0

eNeRoNeNe OO0 00

OCO0OO

92

PHAI

.813E+04
.256E+06
.121E+08
.750E+09
L421E+11

PHAI

.126E+05
.495E+06
.291E+08
.214E+10
.371E+11

PHAI

.319E+05
.200E+07
.188E+09
.229E+11
.B22E+12

PEAI

.126E+06
.158E+08
.296E+10
.455E+12
.144E+13

acgel



LEMDA
N

1 0O
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA =
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0O
2 0
3 0O
4 0
5 0

= 0.250E-03

U PN
.797E-05 0.794E-02
.215E-07 0.317E-04
.229E~-09 0.856E-07
.149E-09 0.91ZE-09
.124E-09 0.594E-09

= 0.200E-03

U PN
.510E-05 0.636E-02
.109E-07 0.203E-04
.620E-10 0.436E-07
.357E~10 0.247E-09
.297E-10 0.142E-09

0.160E-03

U PN
.327E-05 0.509E-02
.569E-08 0.130E-04
.963E-10 0.227E-07
.713E-10 0.384E-09
.594E-10 0.285E-09

= (0.500E-04

U PN
.320E-06 0.160E-02
.206E-09 0.128E-05
.266E-10 0.823E-09
.212E-10 0.106E-09
.177E-10 0.84%E-10

LEMDAS= 0.000

OCOO0OCC

LEMDAS= 0.000

OO COO0

LEMDAS=

eloRaoNale

LEMDAS= 0.000

COCOo0o

SUMP (N)

.797E-02
.318E-04
.866E-07
.151E~08
.109E-08

SUMP (N)

.638E-02
.204E-04

.439E-07.

.390E-09
.261E-09

SUMP (N) -

.511E-02
.131E-04
.231E-07
.669E-09
.522E-09

SUMP (N)

.160E-02
.128E-05
.930E-09
.191E-09
.156E-09

0.000

eBoRoNoNe OO0 00O0 0000

COO00OO0

SUMP (N+1)

.318E-04
. 858E-07
.913E-09
.595E-09
.495E-09

SUMP (N+1)

.204E-04
.437E-07
.248E-09
.143E-09
.119E-09

SUMP (N+1)

.131E-04
.228E-07
.385E-09
.285E-09
.237E-09

SUMP (N+1)

.128E-05
.B23E-09
.106E-09
.850E-10
.708E~10

TR N RS RTINS N R

[l R T

D

.000
.667
. 000
.600
.333

.000
. 667
.000
.600
.333

.000
.667
. 000
. 600
.333

.000
.667
.000
.600
.333

OO0O0O0O0 sBoNoNaNs oleNaloNe)

CcCOO0O00

93

PHAI

.503E+06
.126E+09
.463E+11
.295E+13
.414E+13

PHAI

.784E+06
.245E+09
.114E+12
.141E+14 .
.216E+14

PHAI

.122E+07
.479E+09
_272E+12
.105E+14
.135E+14

PHAI

.125E+08
.156E+11
.221E+14
.118E+15
.145E+15

1Al



M= 5
LEMDA
N

1 O
2 0
3 0O
4 O
5 0
LEMDA
N

1 O
2 0
3 0
4 0
5 0
LEMDA
N

1 ©
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0

TABLE -- 4.5

MEO= 0.1250

= 0.300E-01 LEMDAS= 0.000

U PN SUMP (N)
.827E-01 0.375 0.687
.279E-01 0.219 0.331
.761E-02 0.869E-01 0.119
.172E-02 0.260E-01 0.334E-01
.328E-03 0.625E-02 0.768E-02

= 0.800E-02 LEMDAS= 0.000

U PN SUMP (N)
.881E-02 0.233 0.273 ,
.901E-03 0.372E-01 0.414E-01
_703E-04 0.397E-02 0.430E-02
. 442E-05 0.317E-03 0.338E-03
_234E-06 0.203E-04 0.214E-04

= 0.400E-02 LEMDAS= 0.000

U PN SUMP{N)
.237E-02 0.136 0.148
.124E-03 0.109E-01 0.115E-01
.490E-05 0.582E-03 0.606E-03
.157E-06 0.233E-04 0.240E-04
.558E-08 0.753E-06 0.781E-06

= 0.250E-02 LEMDAS= 0.000

U PN SUMP (N)
_954E-03 0.905E-01 0.951E-01
.314E-04 0.452E-02 0.468E-02
_780E-06 0.151E-03 0.155E-03
.170E-07 0.378E-05 0.386E-05
.152E-08 0.829E-07 0.904E-07

OO0O0O0O0o

OO0 00

oNoNoNoRe]

khkkhkhkrrkhwkk*®

SUMP (N+1)

.312
.112
.317E-01
.736E-02
.144E-02

SUMP (N+1)

.405E-01
.423E-02
.334E-03
.212E-04
.113E-05

SUMP (N+1)

.114E-01
.601E-03
.239E-04
.769E~06
.274E-0Q7

SUMP (N+1)

.465E-02
.154E-03
.384E-05
.840E-0Q7
.753E-08

(RN AN NN R o NN R

=R R

D

.000
.667
.000
.600
.333

.000
.667
.000
. 600
.333

. 000
.667
. 000
.600
.333

.000
. 667
.000
.600
.333

94

PHAI

5C.6

107.

298.
0.105E+04
0.453E+04

PHAI

469.
0.308E+04
.296E+05
.374E+06
.590E+0Q7

o000

PHAI

.172E+04
.220E+05
.416E+06
.105E+08
.323E+09

[eNoNoReN®]

PHAI

.424E+04
.861E+05
.260E+07
.104E+0Q9%
.450E+10

OO0OCO0

otct



LEMDA
N

1 0
2 0
30
4 0
5 0
LEMDA
N

1 O
2 0
3 0
4 0
5 0
LEMDA
N

1 0O
2 0
3 0
4 0
5 0
LEMDA
N

1 O
2 0
3 0
4 0
5 ©

= 0.200E-02

U PN
.616E-03 0.739E-01
.163E-04 0.295E-02
.325E-06 0.788E~04
.656E-08 0.158E-05
.123E-08 0.321E-07

= 0.160E-02

U PN
.398E-03 0.600E-01
.841E-05 0.192E-02
.134E-06 0.410E-04
.214E-08 0.658E-06
.373E-09 0.105E-07

= 0.100E-02

U PN
.157E-03 0.384E-01
.208E-05 0.76%9E-03
.216E-07 0.103E-04
.868E-09 0.107E-06
.585E-09 0.430E-08

= 0.500E-03

9) PN
.396E~04 0.196E-01
.264E-06 0.196E-03
.177E-08 0.131E-05
.368E-09 0.879E-08
.302E-09 0.183E-08

LEMDAS=

OO0 O00O

0.000
SUMP (N)

.769E-01
.303E-02
.804E-04
.162E=05
.382E~07

LEMDAS= 0.000

QOO0

OO0

LEMDAS=

OQO0O0CO

SUMP (N)

.620E-01
.196E-02
. 417E-04
.669E-06
.124E-07

LEMDAS= 0.000

SUMP (N)

.392E-01
.779E-03
.104E-04
.111E-06
.721E-08

0.000
SUMP (N)

.198E-01
.197E-03
.132E-05
.106E-07
.333E-0C8

oNoleoRaNe) OO0 C OO QOO0 O0

oNoRoReoRe

SUMP (N+1)

.302E-02
.801E-04

.16Q0E-05 -

.324E-07
.611E-08

SUMP (N+1)

.195E-02
.415E-04
.665E-06
.106E-07
.185E-08

SUMP (N+1)

.777E-03
.103E-04
.108E-06
.432E-08
.291E-08

SUMP (N+1)

.197E-03

.132E-05

.882E-08
.183E-08
.150E-08

HH RN = H NN D H NN R

o NN

D

.000
.667
. 000
. 600
.333

. 000
.667
. 000
.600
.333

.000
.667
.000
. 600
.333

.000
.667
.000
.600
.333

0OO0O0O0

SCO0O00 OCO0O00O0

OO0 0O0

95

PHAI

.655E+04
.16B6E+06
.625E+07
.311E+09
.135E+11

PHAI

.101E+05
.320E+06
L151E+08 |
.937E+09%9
.522E+11

PHAI

.256E+05
.129E+07
.967E+08
.907E+10
.151E+12

PHAT .

.101E+06
.101E+08
-152E+10
.195E+12
.B60E+12

oect



LEMDA
N

1 O
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0

= 0.250E-03

U . PN
_995E-05 0.990E-02
333E-07 0.495E-04
196E-09 0.166E-06
908E-10 0.978E-09
" 755E-10 O.453E-09

= 0.200E-03

U PN
638E-05 0.794E-02
172E-07 0.317E-04
184E-09 0.857E-07
120E-09 0.916E-09
996E-10 0.597E-09

= 0.160E-03

U PN
_408E-05 0.636E-02
875E-08 0.203E-04
496E-10 0.436E-07
285E-10 0.247E-09
238E-~10 0.142E-09

LEMDA = 0.500E-04

=

(W S VO I N I )

eNoNoRoR®]

U

.400E-06
.311E-09
.335E-10
.267E-10
.222E-10

cNeoNaReone

PN

.200E-02
. 200E-05
.155E-08
.167E~09
.133E-09

LEMDAS=

OO0 O0OO00

LEMDAS= 0.000

[eNoNolale

LEMDAS= 0.000

OO0000

LEMDAS= 0.000

aNeoNoNoye

SUMP (N)

.995E-02
.497E-04
.167E-06
.143E-~-08
.830E-09

SUMP (N)

.797E-02
.318E-04

.866E-07

.151E~-08
.110E-08

SUMP (N)

.638E-02
.204E-04
.439E-07
.390E-09
.261E-09

SUMP (N)

.200E-02
.200E-05
.172E-08
.301E-09
.244E-09

0.000

OO0 00 [cNoReoNoRe QOO0 0

QoCOQ0O

SUMP (N+1)

.496E-04
.166E-06
.979E-09
.453E-09
.377E-09

SUMP (N+1)

.318E-04
.858E-07
.917E-09
.598E-09
.498E-09

SUMP (N+1)

.204E-04
.437E-07
.248E-09
.143E-09
.119E-09

SUMP (N+1)

.200E-05
.155E-08
.167E-Q9
.133E-09
.111E-0Q9

RN AN RN NS SN NS

RN

D

.000
. 667
.000
.600
.333

.000
.667
. 000
. 600
.333

.000
.667
.000
. 600
.333

.000
.667
.000
. 600
.333

O0O0O00 [eNoRoRoNG] OO0 0O0

aNoRoReNs

96

PHAI

.402E+06
.806E+08
.240E+11
.298E+13
.530E+13

PHAI

.628E+06
.157E+0Q9
.579E+11
.359E+13
.502E+13

PHAI

.980E+06
.307E+09
.143E+12
.173E+14
.263E+14

PHAIL

.100E+08
.100E+11
.119E+14
.730E+14
.90CE+14

oech



Table -~ 4.6

TR EE R R R RE S

M= 1 MEO= 0.2500

LEMDA = 0.300E-01 LEMDAS= 0.000
N U PN SUMP (N)

1 0.639E-02 0.106 0.113

2 0.255E-03 ‘0.639E-02 0.664E-02

3 0.767E-05 0.255E-03 0.263E-03

4 0.188E-06 : 0.767E-05 0.786E-05

5 0.695E-08 ! 0.188E-06 0.195E-06
LEMDA = 0.800E-02 LEMDAS= 0.000
N U PN SUMP (N)

1 0.496E-03 0.310E-01 0.315E-01-
2 0.529E-05 0.496E-03 0.501E-03

3 0.447E-07 0.529E-05 0.534E-05

4 0.214E-08 0.447E-07 0.468E-07

5 0.155E-08 0.214E-08 0.369E-08
LEMDA = O.400E-02 LEMDAS= 0.000
N U PN SUMP (N)

1 0.126E-03 0.157E-01 0.159E-01

2 0.672E-06 0.126E-03 0.127E-03

3 0.281E-08 0.672E-06 0.675E-06

4 0.106E-09 0.281E-08 0.291E-08

5 0.810E-10 O0.106E-09 0.187E-09
LEMDA = 0.250E-02 LEMDAS= 0.000
N U PN SUMP (N)

1 0.495E-04 0.990E-02 0.995E-02

2 0.166E-06 0.495E-04 0.497E-04

3 0.984E-09 0.166E-06 0.167E-06

4 0.458E-09 0.984E-09 0.144E-08

5 0.380E-09 0.458E-09 0.838E-09

QOQQO0OO0O0 O0QO00

OO0 00

SUMP (N+1)

.639E-02
.255E-03
.767E-05
.188BE-06
.695E-08

SUMP (N+1)

.496E-03
.529E-05
.447E-07
.214E-08
.155E-08

SUMP (N+1)

.126E-03
.672E-06
.281E-08
.106E-09
.810E-10

SUMP (N+1)

.495E-04
.166E-06
.984E-0S
.458E-09
.380E-09

COFKFHN OO0ORrRKEN QORrRBEN

OO EN

D

.000
.333
.000
.800
.667

.000
.333
.000
.800
.667

.000

.333
.000
. 800
.667

.000
.333
.000
.800
.667

OO0 00 OO0 00 OO0

OO0 0O0

97

PHAI

311.

.522E+04
.130E+06
.435E+07
.177E+09

PHAI

.403E+04
.252E+06
.236E+08
.280E+10
.585E+11

PHAI

.159E+(05
.198E+0Q7
.372E+09
.890QE+11
.236E+13

PHAI

.404E+0Q5
.808E+07
.241E+10
.407E+12
.874E+12

occt

Y



LEMDA

N

1 ©
2 0
3 0
4 0
5 0
LEMDA
N

1 ©
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 O
2 0
3 0
4 0
5 0

= (0.200E-02
U PN
.317E-04 0.794E-02
.850E-07 0.317E-04
.438E-09 0.850E-07
.215E-09 (.438E-09
.179E-09 0.215E-09
= 0.160E-02
U PN
.203E-04 0.636E-02
.436E-07 0.203E-04
.244E-09 0.436E-07
.140E-09 0.244E-0Q9
.116E-09 0.140E-09
= 0.100E-02
U PN
.797E-05 0.398E-02
.109E-07  0.797E-05
.198E-09 0.109E-07
.150E-09 0.198E-0S
.125E-09 0.150E-09
= 0.500E-03
U PN
.200E~05 0.200E-02
.155E-08 0.200E-05
.166E-09 0.155E-08
.133E-09 0.166E-09
.110E-09 ©0.133E-09

LEMDAS=

OO0 00

0.000
SUMP (N)

.797E-02
.318E-04
.854E-07
.653E-09
.394E-09

LEMDAS= 0.000

OO0 0O0

SUMP (N)

.638E-02
.204E-04
.439E-07.
.383E-09
. 256E-09

LEMDAS= 0.000

loReoNeoRoNe

SUMP {N)

.399E-02
.798E-05
.111E-07
.348E-09
.275E-09

LEMDAS= 0.000

[sNoNeNORS]

SUMP (N)

.200E-02
.200E-05
.172E-08
.299E-09
.243E-09

QOO0 O0 OO0 00 OO0 0O0

eNasNaReNe

SUMP (N+1)

.317E-04
.850E-07
.438E~09
.215E-09
L 179E-09

SUMP (N+1)

.203E-04
.436E-07
.244E-09
.140E-09
.116E-09

SUMP (N+1)

.797E-05
.109E-07
.198E-09
.150E-09
.125E-09

SUMP (N+1)

.200E-05
.155E-08
.166E~09
.133E-09
.110E-09%9

OOKHKIN OO KHKFDN OO0 HKFN

QOHKHIN

D

. 000
.333
.000
. 800
. 667

. 000
.333
. 000
. 800
.667

.000
.333
. 000
. 800
.667

.000
.333
. 000
. 800
.667

OO0 00 oRoNoRe R

oNaNoRoRe,

. 00000

98

PHAI

.630E+05
.158E+08
.588E+10
.114E+13
.233E+13

PHAI

.983E+05
.307E+08
.143E+11
.256E+13
.448E+13

PHAI

.251E+06
.125E+09
.920E+11
.505E+13
.668E+13

PHAI

.100E+Q7
.100E+10
.129E+13
.120E+14
.151E+14

oget



0.250E-03

LEMDA =

N U PN

1 0.500E-06 0.999E-03
2 0.222E-09 0.500E-06
3 0.415E-10 0.222E-09
4 0.332E-10 0.415E-10
5 0.276E-10 0.332E-10
LEMDA = 0.200E-03

N U PN

1 0.320E-06 0.799E-03
2 0.121E-09 0.320E-06
3 0.266E-10 0.121E-09
4 0.212E-10 0.266E-10
5 0.177E-10 0.212E-10
LEMDA = 0.160E-03

N U PN

1 0.205E-06 O0.640E-03
2 0.765E-10 0.205E-06
3 0.246E-10 0.765E-10
4 0.197E-10 0.246E-10
5 0.164E-10 0.197E-10
LEMDA = 0.500E-04

N U PN

1 0.201E-07 0.200E-03
2 0.512E-10 0.201E-07
3 0.374E-10 0.512E-10
4 0.299E-10 0.374E-10
5 0.249E-10 0.299E-10

LEM

OCOoO00o

LEMDAS=

OO0 oCcOO0

LEMDAS=

oBoRoRoRS

LEMDAS=

OO0 00

DAS= 0.000

SUMP (N)

.100E-02
.500E-0&
.263E-09
.747E-10
.608E-10

0.000
SUMP (N)

.800E-03
.320E-06
.147E-09
.478E-10
.389E-10

0.000
SUMP (N)

.640E-03
.205E=-06
.101E-09
.443E-10
.361E-10

0.000
SUMP (N)

.200E-03
.201E-07
.886E-10
.674E-10
.549E-10

aEaloleNe OO0 O00 OO0 COO0

O0O00C0C

SUMP (N+1)

.500E-0¢€
.222E-09
.415E-10
.332E-10
.276E-10

SUMP {N+1)

.320E-06
.121E-09
.26BE-10
.212E-10
.177E-10

SUMP (N+1)

.205E-06
.765E-10
.246E-10
.197E-10
.164E-10

SUMP (N+1)

.201E-07
.512E-10
.374E-10

.299E-10

.249E-10

OO HKHIN OO KFDN COHKFN

OO0 HKN

D

.000
. 333
. 000
.800
. 667

.000
.333
.000
. 800
.667

. 000
.333.
.000
. 800
.667

.000
.333
.000
.800
.667

oBoRoNaRe leRoNoRoNs

OO0 OO0

COO0OO0O0

99

PHAI

. 400E+07
.801E+10
.180E+14
.964E+14
.121E+15

PHAI

.626E+07
.156E+11
.414E+14
.188E+15
.235E+15

PHATI |

.977E+0Q7
.305E+11
.817E+14
.254E+15
.317E+15

PHAI

.100E+09
.996E+12
.390E+15
.534E+15
.B668BE+15

ogzl



M= 2
LEMDA
N
1 ©
2 0
3 0
4 0
5 0
LEMDA
N
1 0
2 0
3 0
4 0
5 0
LEMDA
N
1 0
2 0
3 0
4 0
5 0
LEMDA
N
0
0
0
0
0]

Ui Wb+

TABLE -~ 4.7

MEO= 0.2500

= 0.300E-01 LEMDAS= 0.000

U PN SUMP (N)
.122E-01 ©0.189 0.213
_961E-03 0.227E-01 0.245E-01
_570E-04 0.1B1E-02 0.192E-02
_272E-05 0.109E-03 0.114E-03
.112E-06 0.523E-05 0.545E-05

= 0.800E-02 LEMDAS= 0.000

U PN SUMP (N)
.981E-03 0.600E-01 0.620E-01
_208E-04 0.192E-02 0.196E-02
_333E-06 0.410E-04 0.416E-04
_S16E-08 0.658E-06 0.668E-06
_807E-09 0.102E-07 0.118E-07

= 0.400E-02 LEMDAS= 0.000

U PN SUMP (N)
_251E-03 0.310E-01 0.315E-01
_267E-05 0.496E-03 0.501E-03
_225E-07 0.529E-05 0.534E-05
_107E-C8 0.447E-07 ©0.468E-07
.780E-09 0.214E-08 0.369E-08

= 0.250E-02 LEMDAS= 0.000

U PN SUMP (N)
.987E-04 0.196E-01 0.198E-01
_657E-06 0.196E-03 0.197E-03
_384E-08 0.131E-05 0.132E-05
_456E-09 0.764E-08 0.855E-08
_368E-09 0.909E-09 0.164E-08

ooloReNe) [sNoNoNeRe, oNoNoNeNe

oNoNoNeRe

khkikhkhkrdhhkd

SUMP (N+1)

.236E-01
.187E-02
.111E-0Q3
.533E-05
.221E-06

SUMP (N+1)

.194E-02
.413E-04
.662E-06
.103E-0Q7
.161E-08

SUMP (N+1)

.499E-03
.531E-05
.448E-07
.214E-08
.156E-08

SUMP (N+1)

.197E-03
.131E-05
.765E-08
.910E-09
.736E-09

OO HEF N OO PFPN

OO0OHKHDN

_C)OFJFJN

D

.000
.333
. 000
.800
.667

.000
.333
.000
.800
. 667

.000
. 333
.000
. 800
.667

.C0o0
.333
.000
.800
. 667

100

PHAI

le4.
0.141E+04
.179E+05
.299E+06
.624E+07

S OO0

PHAI

.205E+04
.644E+05
.303E+07
.189E+09
.114E+11

OO0 00

PHAT

.800E+(C4
.501E+06
.470E+08
.547E+10
.858E+11

O OO0

PHAI

.203E+05
.203E+07
.305E+09
.494E+11
.313E+12

OO0OCO0

I NAS



LEMDA
N
1 0
2 0
3 0
4 0
5 0
LEMDA
N
1 0
2 0
3 0
4 0
5 0
LEMDA
N
1 O
2 0
3 0
4 0
5 0
LEMDA
N
0
0
0
0
0

Dok W

= 0.200E-02

u PN
.633E-04 0.157E-01
.337E-06 0.126E-03
.144E-08 0.672E-06
.744E-10 0.286E-08
.584E-10 0.148E-09
= 0.160E-02
u PN
.406E-04 0.126E-01
.174E-06 0.B809E-04
.900E-09 0.346E-06
.278E-09 0.180E-08
.231E~09 0.556E-09
= 0.100E-02
u PN
_159E-04 0.794E-02
.426E-07 0.317E-04
.220E-09 0.850E-07
.108E-09 0.440E-09
.902E-10 0.217E-09
= 0.500E-03
U PN
.399E-05 0.398E-02
.544E-08 0.797E-05
.986E-10 0.109E-07
.746E-10 0.197E-09
.621E-10 0.149E-09

LEMDAS= 0.000

OCOO0O0O

SUMP (N)

.158E-01
.127E-03
.675E-06
.301E-08
.265E-09

LEMDAS= 0.000

OQCOCO0o

LEMDAS=

leNoNoRoN®)

SUMP (N)

.127E-01
.812E-04
.348E-06"
.235E-08
.102E-08

0.000
SUMP (N)

.797E-02
.318E-04
.855E-07
.656E-09
.397E-09%

LEMDAS= 0.000

eoNoloReoNe

SUMP (N)

.399E-02
.798E-05
.111E-07
. 346E-09
.273E-09

OO0 O0CO OCOO0O00O OO0

oNoRojoNo]

SUMP (N+1)

.126E-03
.673E-06
.287E-08
.149E-09
.117E-09

SUMP (N+1)

.811E-04
.347E-06
.180E-08
.556E-09
.461E-09

SUMP (N+1)

.318E-04
.851E-07
.440E-09
.217E-0%
.180E-09

SUMP (N+1)

.797E-05
.109E-07
.197E-09
.149E-09
.124E-09

OO HKFN OO KN OO0O+HRKRWN

OO HKDN

D

.000
.333
. 000
.800
.667

.000
.333
.000
.800
. 667

. 000
.333
.000
.800
.667

. 0G0
.333
.000
.800
.667

o000 oRoloNeRe OO0 0O0

COO00OC0

101

PHAI

.316E+05
.396E+07
. 742E+09
.170E+12
L242E+13

PHAI

.493E+05
.771E+0Q7
.180E+10
.301E+12
.795E+12

PHAI

.126E+06
.315E+08
L117E+11
.182E+13 "
.326E+13

PHAI

.502E+06
.251E+0%
.182E+12
.737E+13
.947E+13

2£CL



LEMDA
N

1 O
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA =
N

1 0O
2 0
3 0
4 0
5 0
LEMDA
N

1 0O
2 0
3 0
4 0O
5 0

= 0.250E-03
U PN
.999E-06 0.200E-02
.776E-09 0.200E-05
.832E-10 0.155E-08
.663E-10 0.166E-09
.552E-10 0.133E-09
= 0.200E-03
u PN
.639E-06 0.160E-02
.348E-09 0.128E-05
.574E-11 0.697E-09
.449E-11 0.115E-10
.374E-11 0.897E-11
0.160E-03
U PN
_409E-06 0.128E-02
.190E-09 0.818E-06
_112E-10 0.379E-09
.894E-11 0.225E-10
.745E-11 0.179E-10
= 0.500E-04
U PN
_400E-07 0.400E-03
.977E-11 0.800E-07
_333E-11 0.195E-10
.266E-11 0.665E-11
.222E-11 0.532E-11

LEMDAS=

O00O0O0

0.000
SUMP (N)

.200E-02
.200E-05
.172E-08
.299E-09
.243E-09

LEMDAS= 0.000

[oNeNeoNoRe

SUMP (N)

.160E-02
.128E-05
.708E-09.
.205E-10
.164E-10

LEMDAS= 0.000

OO0 OC0

SUMP (N)

.128E-02
.819E-06
.401E-09
.404E-10
.328E-10

LEMDAS= 0.000

COO0OO0O

SUMP {N)

.400E~03
.800E-07
.262E-10
.120E-10
.976E-11

OO0 0O0 OCOO0O0O0 eRoloReNo

OO0 00

SUMP (N+1)

.200E-05
.155E-08
.166E-09
.133E-09
.110E-09

SUMP (N+1)

.128E-05
.697E-09
.115E-10
.897E~11
.747E-11

SUMP (N+1)

.818E-06
.379E-09
.225E-10
.179E-10
.149E-10

SUMP (N+1)

.800E-07
.195E-10
.665E-11
.532E-11
.443E-~11

OO KN OO0OHKEN O0OHKEN

OO0OHRFEN

D

. 000
.333
. 000
.800
.667

.000
.333
.000
.800
. 667

. 000
.333
.000
. 800
. 667

. 000
.333
.000
.800
.667

OO0 OC0O0

OO COO0O

OCCOOO0

OO0 COO0O

102

PHAI

.200E+07
.200E+10
.245E+13
.172E+14
.213E+14

PHAI

.313E+07
.391E+10
.712E+13
.313E+15
.394E+15

PHAI

. 489E+Q7
.764E+10
.16CE+14
.199E+15
.247E+15

PHAI

.500E+08
.250E+12
.875E+15
.215E+16
.265E+16

agel



z

M= 3
LEMDA =
N

1 ©
2 0
3 0
4 O
5 0
LEMDA
N

1 O
2 0
3 0
4 .0
5 0
LEMDA
N

1 0O
2 0
3 0
4 0
5 0
LEMDA
1 0O
2 0
3 0
4 0
5 0

MEO= 0.2500

0.300E-01
U PN
.176E-01 0.252
.203E-02 0.452E-01
.179E-03 0.543E-02
.127E-04 0.488E-03
.761E-06 i0.352E-04
= 0.B00E-02
U PN
.146E-02 0.872E-01
.461E-04 0.419E-02
.110E-05 0.134E-03
.224E-07 0.322E-05
.147E-08 0.658E-07
= 0.400E-02
U PN
.374E-03 0.458E-01
.595E-05 0.110E-02
.715E-07 0.176E-04
.974E-09 0.212E-06
.248E-09 0.289E-08
= 0.250E-02
U PN
.148E-03 0.291E-01
.147E-05 0.437E-03
.116E-07 0.437E-05
.509E-09 0.344E-07
.369E-09 0.152E-08

TABLE -- 4.8

cNoRoReoRe]

LEMDAS=

OO0 0

LEMDAS=

cCOO000

LEMDAS=

OO0 O0O0CO0O

LEMDAS= 0.000

SUMP (N)

.301

.510E~01
.594E-02
.525E-03
.374E-04

SUMP (N)

.915E-01.

.432E-02
.137E-03
.32%9E-05
.702E-07

SUMP (N)

.469E-01
.112E-02
.178E-04
.215E-06
.363E-08

SUMP (N)

.296E-01
.441E-03
.44Q0E-05
.359E-07
.262E-08

0.000

0.000

0.000

COoOO0O0OO0 ojololoNe

OCcCOoOCCQo

krkkkkhhkrArhdx

SUMP (N+1)

.490E-01
.576E-02
.512E-03
.366E-04
.221E-05

SUMP (N+1)

.428E-02
.136E-03
.326E-05
.665E~-07
.438E-08

SUMP (N+1)

.111E-02
.177E-04
.213E-06
.291E-08
.741E-09

SUMP (N+1)

.440E-03
.439E-05
.345E-07
.152E-08
.110E-08

o No R TRYE M OO N OO KN

COHHN

D

.000
.333
.000
.800
.667

. 000
.333
.000
.800
.667

.000
.333
.000
.800
.667

.000
.333
.000
.B0O
.667

103

PHAI

116.

680.
0.579E+04
0.651E+05
0.910E+06

PHAIT

.139E+04
L292E+05
.918E+06
.383E+08
.182E+10

COO000

PHAI

.538E+04
.225E+06
.141E+08
.117E+10
.739E+11

OCcCOCO

PHAI

.136E+05
.910E+06
.911E+08
.113E+11
.178E+12

sNoNolaRe

2ETL



LEMDA
N

1 0

2 0

3 0

4 0

5 0

LEMDA
N

1 0

2 0

3 0

2 0

5 0

LEMDA
N

1 O

2 0

3 0

4 0

5 0

N

= 0.200E-02
U PN
.947E-04 0.234E-01
_757E-06 0.281E-03
537E-08 0.225E-05
_690E-09 O0.160E-07
_556E-09 0.206E-08
= 0.160E-02
U PN
_608E-04 0.188E-01
_389E-06 0.181E-03
.238E-08 0.116E-05
.423E-09 0.711E-08
_34B6E-09 O0.126E-08
= 0.100E-02
U PN
.238E-04 0.119E-01
_953E-07 0.711E-04
370E-09 O0.285E-06
_682E-10 0.111E-08
562E-10 0.204E-09
LEMDA = 0.500E-03
U PN
_598E-05 O.596E-02
_120E-07 0.179E-04
_401E-10 0.359E-07
_178E-10 0.120E-09
_148E-10 0.532E-10

N W=

aNoRoNoNe

LEMDAS=

OO0 Q0OO0

LEMDAS=

QOO0 00

LEMDAS= 0.000

ejololage

LEMDAS=

cCOOQOO0OO0

SUMP (N)

.237E-01
.283E-03
.227E-05
.181E-07
.372E-08

SUMP (N)

.190E-01
.182E-03

.117E-05"

.B38BE-08
.230E-08

SUMP (N )

.119E~01
.714E-04
.2B6E-06
.131E-08
.372E-09

SUMP (N)

.598E~-02
.179E-04
.360E-07
.173E-09
.975E-10

0.000

0.000

0.000

olololeoNe OO0 0O0 O000O0

OO0 000

SUMP (N+1)

.283E-03
.226E-05
.160E-07
.206E-08
.166E-08

SUMP (N+1)

.182E~03
.116E-05
.713E-08
.127E-08
.104E-08

SUMP (N+1)

.713E-04
.285E-06
.111E~-08

.204E-09

.168E-09

SUMP (N+1)

.179E-04
.359E-07
.120E-09
.532E-10
.443E-10

OO0+ KN OO0+~ OO0O-HKHN

OO0 HN

D

. 000
.333
.000
. 800
.667

.000
.333
. 000
.800
.B67

. 000
. 333
.000
.800
.667

. 000
.333
. 000
.800
.667

OO0 CO

D000 O

OO0

104

PHAI

.212E+05
.177E+07
.221E+09
.288E+11
.158E+12

PHAIL

.330E+05
.341E+07
.537E+09
.786E+11
.320E+12

PHAT

.840E+05
.140E+08
.350E+10
.805E+12
.316E+13

PHAI

OO0 0O0

.335E+06
.112E+09
.556E+11
.129E+14
.242E+14

e ENAY



LEMDA
N

1 0
2 0
30
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
30
4 0
5 0

N

= 0.250E-03

U PN
.150E-05 0.299E-02
.150E-08 0.449E-05
.640E-11 0.451E-08
.422E-11 0.192E-10
.352E-11 0.127E-10

= 0.200E-03
U PN
.959E-06 0.239E-02
.937E-09 0.287E-05
.128E-09 0.281E-08
.102E-09 0.383E-09
.848E-10 0.305E-09
= 0.160E-03
U PN
.614E-06 0.192E-02
.491E-09 0.184E-05
.740E-10 0.147E-08
.591E-10 0.222E-09
.492E-10 0.177E-09
LEMDA = 0.500E-04
U PN
.600E-07 0.600E-03
.186E-10 0.180E-06
.498E-~11 0.559E-10
.398E-11 0.149E-10
.332E-11 0.119E-10

Vb

OO0 00

LEMDAS=

0000

LEMDAS= 0.000

oNeoNoRoNe

LEMDAS=

ojeoloReNe

LEMDAS=

OO0 0O0

SUMP (N)

.300E~02
.449E-05
.453E-08
.318E-10
.232E-10

SUMP (N)

.240E-02
.288E-05

.319E-08

.689E-09
.560E-09

SUMP (N)

.192E-02
.184E-05
.169E-08
.399E-09
.325E-09

SUMP (N)

.600E~03
.180E-06
.708E-10
.269E-10
.219E-10

0.000

0.000

0.000

o loRoReNe) [sNsNeoRe N loBoNoReNe)

OO0 CO

SUMP (N+1)

.449E-05
.451E-08
.192E-10
.127E-10
.105E-10

SUMP (N+1)

.2B8BE-05
.281E-08
.383E-09
.305E-09%
.254E~-09

SUMP (N+1)

.184E-05
.147E-08
.222E-09
.177E-09
.148E-09

SUMP(N+1)

.180E-06
.559E-10
.14%E-10
.119E-10
.995E-11

OO EN OO0OHEHN OB N

OO0OHKERN

D

.000
.333
.000
. 800
.667

.000
.333
. 000
.800
. 667

.000
.333
. 000
. 800
.667

.000
.333
.000
.800
. 667

OO0 O0O0O0o OO0 00 OCcC OO0

leNoNoNoRe]

105

PHAI

.134E+07
.891E+09%
.885E+12
.145E+15
.203E+15

PHAI

.209E+07
.174E+10
.163E+13
.852E+13
.105E+14

PHAI

.326E+07
.339E+10
.386E+13
.184E+14
.227E+14

PHAI

.333E+08
L111E+12
.304E+15
.874E+15
.108E+16

o7l



MEC= 0.2500

TABLE -- 4.9
FhkhkkFhhkhFREER

" 0.300E-01 LEMDAS= 0.000
U PN SUMP (N)
6E-01 0.298 0.379
OE-02 0.713E-01 0.838E-01
4E-03 0.114E-01 0.129E-01
OE-04 0.137E-02 0.151E-02
SE-05 O0.131E-03 0.142E-03
0.800E-02 LEMDAS= 0.000
U PN SUMP (N)
2E-02 0.113 0.120
6E-04 0.721E-02 0.752E-02
6E-05 0.308E-03 0.318E-03
6E-07 0.985E-05 0.101E-04
7E-08 0.258E-06 0.269E-06
0.400E-02 LEMDAS= 0.000
U PN SUMP (N)
6E-03 0.600E-01 0.620E-01
5E-04 0.192E-02 0.196E-02
BE-06 0.410E-04 0.416E-04
9E-08 0.658E-06 O0.668E-06
5E-09 O0.102E-07 0.118E-07
. 0.250E-02 LEMDAS= 0.000
U PN SUMP (N)
6E-03 0.384E-01 0.392E-01
OE-05 0.769E-03 0.779E-03
5E-07 0.103E-04 0.104E-04
6E-09 0.105E-06 0.107E-06
8E-09 0.252E-08 0.394E-08

COO0OO0CO0O [eBeNoNoNe COO0OO0OO0

eNeRoloRe)

SUMP (N+1)

.807E-01
.125E-01
.147E-02
.140E-03
.111E-04

SUMP (N+1)

.744E-02

.315E-03

.100E-04
.262E-06
.105E-07

SUMP (N+1)

.195E~02
.415E-04
.664E-06
.103E-07
.161E-08

SUMP (N+1)

.776E~03
.103E-04
.105E-06
.253E-08
.142E-08

OO HMHMN SO RPN OO HN

OO FHHN

D

.000
. 333
. 000
. 800
. 667

.000
.333
. 000
. 800
.667

. 000
.333
.000
. 800
. 667

.000
.333
.000
.800
.667

0
0
0

OO0O00OC0C COOCOoOC0

cCOCOO0

106

PHAI

91.5
413,
.267E+04

.227E+05

.239E+06

PHAI

.106E+04
.168E+05
.397E+086
.124E+08
.470E+09

PHAI

.406E+04
.128E+06
.603E+07
.376E+09
.219E+11

PHAI

. 103E+05
.515E+06
.387E+08
.376E+10
L112E+12

e}ord!



LEMDA
N

1 0

2 0

3 0

4 0O

5 O

LEMDA
N

1 O

2 0

3 0

4 0

5 0

LEMDA
N

1 0

2 0

3 0

4 0

5 0

LEMDA
N

1 0O

2 0

3 0

4 O

5 0

= 0.200E-02

U PN
.126E-03 0.310E-01
.134E-05 0.496E-03
.113E-07 0.529E-05
.563E-09 0.448E-07
.411E-09 0.223E-08

= 0.160E-02

u PN
.809E-04 0.250E-01
.689E-06 0.319E-03
.509E-08 0.273E-05
.573E-09 0.202E-07
.458E-09 0.228E-08

= 0.100E-02

U PN
.317E-04 0.157E-01
.169E~-06 0.126E-03
.719E-09 O0.672E-06
.373E-10 0.286E-08
.292E-10 0.148E-0%9

= 0.500E-03

u PN
.797E-05 0.794E-02
.213E-07 0.317E-04
.109E-09 O0.850E-07
.535E-10 0.436E-09
.445E-10 0.213E-09

LEMDAS= 0.000

0000

LEMDAS=

0000

LEMDAS=

lejoRoReoRel

SUMP (N)

.315E-01
.501E-03
.534E-05
.470E-07
.387E~08

0.000
SUMP (N)

.253E-01
.322E-03
.275E-05-
.225E-07
.411E-08

0.000
SUMP (N)

.159E-01
.127E-03
.675E-06
.301E-08
.265E~09

LEMDAS= 0.000

OO0 QO0O

SUMP (N)

.797E-02
.318E-04
.854E-07
.650E-09
.391E-09

o000 0 OO0 0OC0

OCOO0O0O0

oNoloRoRe]

SUMP (N+1)

.500E-03
.532E-05
.450E-07
.224E-08
.164E-08

SUMP (N+1)

.321E-03
.274E-05
.203E-07
.229E-08
.183E-08

SUMP (N+1)

.126E-03
.674E-06
.287E-08
.149E-09
.117E-09

SUMP (N+1)

.318E-04
.851E-07
.437E-09
.214E-09
.178E-09

CO N OO0OHHN OO HFN

OO0OHKHEN

D

. 000
.333
.000
.800
.667

.000
.333
.000
.800
.667

.000
.333
. 000
. 800
.667

.000
.333
.000
.800
. 667

OO0 O0O0

O000O0 OO0 00

SO0 O0OO0

107

PHAI

.159E+05
.100E+07
.939E+08
.108E+11
.144E+12

PHAI

.248E+05
.194E+Q7
.228E+09
.285E+11
L171E+12

PHAI

.B631E+05
.791E+07
.148E+10
.336E+12
.424E+13

PHAI

.251E+06
.629E+08.
.234E+11
.335E+13
.577E+13

oezh



JEMDA = 0.250E-03

<y

0o Wb

o000

U

. 200E-05
.272E-08
.493E-10
.373E-10
_311E-10

0
Q
0
Q
0

PN

.398E-02
.797E=-05
.109E-07
.197E-09
.149E-09

LEMDA = 0.200E-03

Z

N Lo

o000

U

.128E-05
.144E-08
.599E-10
.471E-10
.392E-10

0
0
0
0
0

PN

.319E-02
_510E-05
.576E-08
.240E-09
.188E-09

LEMDA = 0.160E-03

N U

1 0.818E-06
2 0.728E-09
3 0.227E-10
4 0.178E-10
5 0.148E-10
LEMDA = O.500E-
N U

1 ©0.800E-07
2 0.302E-10
3 0.664E-11
4 0.531E-11
5 0.442E-11

PN

.255E-02
.327E-05
.291E-08
.908E-10
.712E-10

OoO0000

LEMDAS= 0.000

0O0000

LEMDAS= 0.000

Oo0000

LEMDAS= 0.000

o000

LEMDAS= 0.000

SUMP (N)

,399E-02
.798E-05
.111E-07
.346E-09
.273E-09

SUMP (N)

.319E~02
.511E-05
.600E-08
.428E-09
.345E-09

SUMP (N)

.256E-02
.327E-05
.300E-08
.162E-09
.131E-09

SUMP (N)

.800E-03
.320E-06
.147E-09
.478E-10
.389E-10

o000

ogoRe.

o O

SUMP(N+1)

o000

0

0

0
0
0

SUMP (N+1)

.798E-05
.109E-07
.197E-09
.149E-0Q9
.124E-09

SUMP (N+1)

.511E-05
.576E-08
. 240E-09
.188E~09
.157E-0Q9

.327E-05
.291E-08
.908E-10
.712E-10
.593E-10

SUMP {N+1)

.320E-06
.121E-09
.266E-10
.212E-10
.177E-10

D

.333
.000
.800
.667

cooHEN

.000
.333
.000
.800
.667

oo HN

2.000
1.333
1.000
0.800
0.667

.000
.333
.000
.800
0.667

OHEN

.000

o000 00

o000

o000

OO0 GCoO

. 108

PHAL

.100E+Q7
.501E+09
.363E+12
.130E+14
_165E+14

PHAI

.157E+07
.979E+09
.842E+12
.131E+14
.164E+14

PHAI

.245E+Q7
.191E+10
.210E+13
.433E+14
.540E+14

PHAI

.250E+08
.625E+11
.142E+15
L4T1E+15
.580E+15

oeclt
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TABLE -~ 4.10
kkkkkkrkkrERR R

M= 5 MEO= 0.2500

LEMDA = 0.300E-01 LEMDAS= 0.000

N U PN SUMP (N) SUMP (N+1) D PHAI

1 0.271E-01 -0.331 0.448 0.117 2.000 77.1

5 0.501E-02 ' 0.989E-01 0.121 0.223E-01 1.333  285.

3 0.717E-03 0.198E-01 0.230E-01 0.327E-02 1.000 0.149E+04
4 0.834E-04 0.296E-02 0.335E-02 0.386E-03 0.800 0.102E+05
5 0.817E-05' 0.356E-03 0.394E-03 0.382E-04 0.667 0.864E+05
LEMDA = 0.800E-02 LEMDAS= 0.000

N U PN SUMP (N) SUMP (N+1) D PHAI

1 0.237E-02 0.136 0.148 0.114E-01 2.000  858.

2 0.124E-03 0.109E-01 O0.115E-01 0.601E-03 1.333 0.110E+05
3 0.490E-05 0.582E-03 0.606E-03 0.239E-04 1.000 0.208E+06
4 0.156E-06 O0.233E-04 0.240E-04 O0.763E-06 0.800 0.523E+07
S 0.446E-08 O.747E-06 0.769E-06 0.219E-07 0.667 0.164E+09
LEMDA = 0.400E-02 LEMDAS= 0O.000

N U PN SUMP (N) SUMP {N+1) D PHAI

1 0.616E-03 0.739E-01 O0.769E-01 0.302E-02 2.000 0.328E+04
5 0.163E-04 0.295E-02 O0.303E-02 0.801E-04 1.333 0.828E+05
3 0.324E-06 O.788E-04 0.804E-04 O0.160E-05 1.000 0.312E+07
4 0.573E-08 0.158E-05 O0.161E-05 0.283E-07 0.800 0.156E+09
s 0.548E-09 O0.280E-07 0.308E-07 0.272E-08 0.667 0.827E+10
LEMDA = 0.250E-02 LEMDAS= 0.000

N U PN SUMP (N) SUMP (N+1) D PHAI
1 0.244E-03 0.476E-01 0.488E-01 0.121E-02 2.000 0.824E+04
2 0.402E-05 0.119E-02 O0.121E-02 0.200E-04 1.333 0.332E+06
3 0.508E-07 O0.198E-04 O0.201E-04 O0.252E-06 1.000 0.200E+08
4 0.881E-09 O0.250E-06 0.254E-06 0.439E-08 0.800 O0.158E+10
5 0.321E-09 O0.436E-08 0.596E-08 0.160E-08 0.667 0.710E+11

ol



LEMDA
N

1 0
2 0
3 0
4 O
5 0
LEMDA
N

1 0O
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0O
2 0
3 0
4 O
5 0

.755E-10

= 0.200E-02
U PN
.157E-03 0.384E-01
.208E-05 0.769E-03
.212E-07 0.103E-04
.509E-09 0.105E-06
.286E-09 0.252E-08
= 0.160E-0Q2
U PN
.101E-03 ©.310E-01
.107E-05 0.496E-03
.905E-08 0.529E-05
.450E-09 0.448E-07
.329E-09 0.223E-08
= 0.100E-02
U PN
.396E-04 0.196E-01
.264E-06 0.196E-03
.154E-08 0.131E-05
.183E-09 0.764E-08
.148E-09 0.909E-09
= 0.500E-03
u PN
.995E-05 0.990E-02
.333E-07 0.495E-04
.196E-09 0.166E-06
.908E-10 0.978E-09
0.453E-09

LEMDAS=

0000

LEMDAS= 0.000

OO0 O0O0

LEMDAS=

COOoCOO0O

LEMDAS=

OO0 OCO

SUMP (N)

.392E-01
.779E-C3
.104E-04
.107E-06
.394E-08

SUMP (N)

.315E-01
.501E-03

.534E-05

.470E-07
.387E-08

SUMP(N),l

.198E-01
.197E-03
.132E-05
.855E-08
.165E-08

SUMP (N)

.995E-02
.497E-04
.167E-06
.143E-08
.830E-0Q9

0.000

0.000

C.000

OO COO0O oNoNoloNe eNoRoNeoRe;

Qo o000

SUMP (N+1)

.777E-03
.103E-04
.105E-06
.253E-08
.142E-08

SUMP (N+1})

.500E-03
.533E-05
. 450E~-07
.224E-08
.164E-08

SUMP (N+1)

.197E-03
.131=~05
.766E-08
.911E-09
.736E-09

SUMP (N+1)

.496E-04
.166E~-06
.979E-09
.453E-09
.377E-09

O FEN OOH=HHN OO0OHRFN

ODOHKHN

D

.000
.333
.000 -
.800 -
.667

.000
.333
.000
. 800
.667

.000
.333
. 000
.800
.667

. 000
.333
. 000
.800
. 667

oOO0COC0 OO0 00 o000 0

loBoRoReRe

110

PHAT

.128E+05
.644E+06
.484E+08
.469E+10
.137E+12

PHAIL

.199E+05
.125E+07
L117E+09
.134E+11
.176E+12

PHAT

.506E+05
.507E+07
.761E+09
.120E+12
.668E+12

PHAI

.201E+06
.403E+08
.120E+11
.149E+13
.265E+13

JEZl



LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0
2 0
3 0
4 0
5 0
LEMDA
N

1 0O
2 0
3 0
4 0
5 0

= 0.250E-03

U PN
.249E-05 0.498E-02
.419E-08 0.,124E-04
.340E-10 0.209E-07
.230E~10 ©0.170E-09
.192E-10 0.115E-09

= 0.200E-03

U PN
.160E-05 0.398E-02
.218E~08 0.797E-05
.396E-10 0.109E-07
.300E-10 0.198E-09
.250E-10 0.150E-09

= 0.160E-03

U PN
.102E-05 0.319E-02
.115E-08 0.510E-05
.480E-10 O0.576E-08
.377E-10 0.240E-09
.314E-10 0.188BE-09

= 0.500E-04

U PN
.100E-06 0.999E-03
.444E-10 0.500E-06
.835E-11 0.222E-09%9
.667E~11 0.417E-10
.556E-11 0.334E-10

LEM

OO0 Q0Q0OO0

LEMDAS=

SOOOO0O

LEMDAS=

oNoloNoNe

LEMDAS=

O000O0

DAS= 0.000
SUMP (N}

.499E-02
.125E-04
.211E-07
.285E-09
.211E-09

0.000
SUMP (N)

.399E-02
.79BE-05
.111E-07 .
.348E-09
.275E-09

0.000
SUMP (N)

.319E-02
.511E-05
.600E-08
.428E-09
.345E-09

0.000
SUMP (N)

.999E-03
.500E-06
.264E~-09
.751E-10
.611E-10

OO00O0OC0C OO0 00 OO0 O0OO0O

SO0 O0OO0O

SUMP (N+1)

.125E-04
.209E-07
.170E-09
.115E-09
.958E-10

SUMP (N+1)

.798E-05
.109E-07
. 198E-09
.150E-09
.125E-09

SUMP (N+1)

.511E-05
.576E-08
.240E-09
.188E-09
.157E-09

SUMP (N+1)

.500E-06
.222E-09
.417E-10
.334E-10
.278E-10

OO HKFN OO0OHKHDN OO0OKHKHN

OO KHKN

D

.000
.333
.000
.800
.667

.000
.333
.000
.800
.667

.000
.333
.000
.800
. 667

.000
.333
.000
.B800
.667

SO0 CO

eNeoRoNale

O00O0O0

O0000

111

PHAT

.802E+0b
.321E+09
.190E+12
.153E+14
.209E+14 -

PHAI

.125E+07
.627E+09
L453E+12
.157E+14
.200E+14

PHAT

.196E+07
.122E+10
.105E+13
.160E+14
.199E+14

PHAI

.200E+08
.400E+11
.783E+14
.292E+15
.360E+15

27!t



TABLE--- 4411

#ok b dodk ol X 112
M= 1 MEC=0 .06 25
h

LEMDA= 0.3D0E-D1 LEMDAS= 0.300E-02
N U PN SUMD{ N} SUMP{N+1) D PHA I
1 0.B47E-01 (353 1.438 De B4TE-DY B, DO B6.4
2 0.215E-01 0a.13% 0.156 G4215E~01 54333 243,
3 Ge611E-02 Coa5)9E-01 DSTHE-D0! De6BIIE—-02 4.000 651 »
4 QU+203E-02 0.211E~01 D.231E=01 0.2035-02 3,200 0.!58= 04
5 0.77BE-~03 D0.973E-G2 2.105E-C1 0,778E-03 2.667 U.342E D4
: )

F
LEMDA= (.B0DE=D2 LEMOAS= 0.B00E~03
N U PN SUMP (N SUMP{ N+ 1} D PHAI

i |

1 04123E-01 0.192 e 204 O« 123E~01 8,000 644.
2 0.2095-02 C(C.490E~-01 [«511E-01 io.zags—ﬁz 5.333 (0.255C 0a
3 0e542E-03 0+170E-01 2J+175E-01 '0.5425-03 4.000 O0.737= 04
4 Q0L186E-C3 D.725E-02 DW744E-02 D.186E~-03 32.200 0.1725 05
5 0.763E~08 04358E—02 0+365E-N2 'D,763E-04 2.666 0.3495 05
LEMDA= 0.400E-D2 LEMDAS= 0.430E-03
N U PN SUMP{N) SUMI{ N+ 1) D PHAI
1 0.464E-02 D145 De 15D 0.468E-02 B.D00 0.172= 04
2 Da765E~03 D.3599E-01 0 .366E-01 O0.765E-03 5,233 0.696E D4
3 0.205E-03 O0«128E-01 0a130E~01 0.205E-03 4.000 0.195% 05
4 0s729E-08 DWSTOE~02 577E-02 DN.7295-04 3.290 0.539% 05
5 D0s309E~04 0.290E-02 [.293E-D2 0.309%—04 2.666 0,863 05
LEMDA= 0.250E~-02 LEMDAS= D.250E-03
N u PN SUMP{N) SUMP N+ 1) D PHAI
1 D0.251E-02 0.l126 Jel28 D.251Z=02 B8.005 0.31Bf o4
2 0418E-03 0.314E-01 0.318E-01 (a4185~03 S5.333 0.128B5 05
3 0u115E-03 O0«115E-01 D+116E-0! 0.1155—032 4,000 0D.349= S
4 04414E-04 DeS18E~-D02 J4S22E-02 D.414E-04 3.200 0.7725 05
5 O0.178BE~D04 0+267EFD2 Je269E-02 O0.17BE=048 2.667 01505 06



LEMDA= 0.200E-D2

N U PN SUMP{N)
1 0.190E-02 D119 Yel21

2 0.3195-03 0.299E-01 0e302E-C1
3 0.88B3E-04 D.110E-01 DJe1l11E-01
4 0.321E-04 C.SO01E-02 0 «505E-02
5 D.13GE-04 0.260E-02 D2e261E-02
LEMDA= 0. 16DE-D2 LEMDAS=

N U PN SUMP[N)
1 0«l45E-02 0.113 95115

2 0.2455-03 0.2886-01 Da290E-01
3 0.685E-04 O0.107E-01 D.IGB8E-[1
4 Qa250E-04 D.48B9E-02 D.491E~Q2
5 0.108E~04 0.254E-02 )+255E-02
LEMDA= @Ga.10DE-D2 LEMDA S=

™ ¥ PN SUMP (N
1 0.B41E~03 0.105 2106

2 0.144E~03 DL271E=-01 D.272E-01
3 0.408E-04 D.102E~01 DalU2E-DI
4 0.15CE~04 D.470E-02 1J.4T71E-02
5 0e655E=-05 D+286E~02 Do 245E~-02
"LEMDA= (+500E-03 LEMDAS=

N u PN SUMB({N)
1 De392E-03 0.981E-01 3.985E-01
2 D0.686E-04 0.257E-01 O0.258E-01
3 D.196E-04 0.980E-02 ).981E-02
4 D.727E-05 D0-454E-D2 0.455E-02
S 04319E-05 0e239E-02 De239E-02

LEMOAS= D.2G60E-03

SUMPIN+11}

0. 190E-02
0.319E-03
0.883:-04
C.321E-C4
0.139z-1a

0« 160E-CG3

SUMP{ N+ 1)

Das145E-02
De 245E-0G3
Ca.6803E-04
Ge250E-D4
Ce 128E-04

0. 100E-03

SUMPIN+ 12

0.841E-03
CeldaE-D3
C.a0BE-04
fa 15%E-14
G»&55E-C5

0.500E~0 4

SUMP( N+ 1) .

Cs352E-03
R. 685E~-G4
Ce 196=~-04
D+727E-GS

(re 319E-U5

D

84000
S5.333
4,000
3.200

2eCET

8«0 0%
S5.333
4.0 00
3.200
2667

8.000
S.3323
0.000
3.200
226E7

8,000
52333
44000
3.200

2s66G7

PH AL

0.420=
V.167C
0,853
0.997E
tal92Z

PHAI

0.550C
0.217c
Q0.584E
N.128c

D246

PHAI

C.950E
G369
C.980=
C.213E

0.407=

PHAI

0.204E
0. 777E
0204
0.440%

N,837L

ns

04
D5
05
.5

N6

G4
05
e5
06
06

04
85
95
06
N6

05
0S5
06
D6
6



SUMPIN+1)

0. 189E-023

0. 960Z~-05
0.357E-05
0. 157E-05

SUMP{ N+ 1)

0. 159E-03

D« 266E-04
O« 765E-0T
Da 285E-05
De 1252-05

SUMPI(N+1)

G.1i95*93
0.212E-04
C.610E-05
0e2272-05
D. 13DE-NS

SUMPI N+ 1

0D«357--04a
0.654E-0C
0. 189E-05
O» 7TO5E-N6E

LEMDA= 0.250E-03 LEMDAS= 0.2505-04
N U PN SUMD (N )
1 0,189E-03 O0.945E-01 De947E-01
2 0.334E~-D04 0.251E-01 0.251E-01
3 0.960E-05 0D.960E-02 2.961E-02
4 0.357E-05 0Qe44TE—-02 De&ATE-02
5 0.157E~05 0.236E-02 Da236E-02
LEMDA= O.200E-03 LEMDAS= Ue200E-04
N u PN SUMA [N
1 0.150E-03 D.938E~01 D.939E-01
2 0.266E-04 0.249E-01 3 .249E-01
3 Q.765E-05 0.956E-02 »./957E-02
4 D.285E-05 Da845E-D2 0 44BE-02
|
S 0.125E~-05 Q.235E-492 3.?355-92
i
LEMDA= 0. l6GE-D3 LEMDAS= 0.J60E-D4
|
N U PN SUMPIN)
1 0.119E-03 D.932E-01 3 .933E-01
2 De212E—-04 0+24BE~01 0.248E-01
3 0.610E-D5 0.953E-02 J.953E-02
4 0.227TE-05 C+884E~02 D 444E-02
5 0.100E-05 0.234E-02 J.235E-02
LEMDA= 0.S0DE-D4 LEMDAS= 0.500E-05
N U PN SUM?LN?
\ |
I 0.367E-03 0.916E-D1 3.9175-11
2 0.654E-05 0(.24S5E-01 3.4245E-01"°
|
3 D.1B9E—~05 0D<944E—02 De944E-D2
4 Q.7C5E-06 De441E-02 [ «841E-02
5 Ue311E-06 04233E~02 DJe233E-02

0e3l1E=-2E

D

8.000
5.233
4.00GC
3.200
2e666

D

8.0:00
5.332
4.000
3.200

2aE€6

8.0 00
5333
44 0O
2.200
246£7

B.00Q0
52332
4.0CD
2.200

2. GET7

PHAI

0.223c
Q. 160E
C.417E
0.8952
01702

PHAT -

0.533%
0.2215
0.523
0.1128
0.213€

* PHAI

R.&TO=
G.252E
Q.6565
0.141F

0.267C

PHAI

Q.218%
0.816E
D.212=
D.454%
D.B58Z

05
06
06
06

nvy

¢S5
26
06
07

07

25
06
06
o7

07

06
06
o7
07
27



vag g--- 4.12 115
d ok ol e ol e
M= 2 MEQ=D .06 25
LEMDA= 0.300E-D1 LEMDAS= 0.300E-02 -
N u PN SUMP{ N} SUMB [N+ 1) D PHA I
1 0.127 0.400 D622 0.223 8.516 58,7
2 0.418E-01 D.21t 0. 286 D.754E-01 5.701 131,
3 0.126E~01 0.881E-01 O.11] D.232E-01 4.257 334,
4 0.374E-02 0.336E-01 O0.406E-01 0.697E-02 3.387 902.
5 0.115E-02 0.126E-01 $.148E-D1 D.216E~02 2.808 0.244F
LEMDA= 0.80GE-D 2 LEMDAS= O.800E-03
i
N U PN SUMP(N } SUMP{N+11 D PHAL
1 0.183E-01 0.234 Ge 265 0.313E~01 8.160  494.
2 0.2?45—02 0+516E~01 0.,562E-01 0.455E~02 5,442 @ 0.232E
3 o.4h2€~o; 0e1236~061 9,131E-01 0.804E-032 4,074 0.988E
4 0.907E-04 0.340E-02 0.3I58E~02 0.]78E—D3 " 34253 (.358E
5 0s242E~0C4 O0,109E-02 0. 114E-02 0.4750-048 2.706 Cao112E
|

LEMDA= (1. 400E~02 LEMDASS Q.400E-03
N U PN SUMPI N3 SUMB [N+ 19 D PHAI
I 0.5145E=02 0.154 Lo 164 DW1B1E="1 B.8983 (Ge156F
2 0.575E-03 0+261E-01 {4273E-01 ©$.113E-02 5.389 (.S36F
3 U.945E-C4; 0WS5TEE-G2 De554E-02 [.187E~03 4£.738 ( J427C
4 0e209E-04] D4160E-02 04164E-02 0.414E-04 3,227 (el158F
5 0.576E-05! 0.530E~03 S.542E-03 (.114E-04 2.687 0.4675
LEMDA= U.250E-C2 LEMDAS= 0,250E-03
N U PN SUMP({ N SUMP [N+ 1) D PHAI
1 De281E-02 (118 Za122 D.477E-N2 8.052 0,333
2 Ge287E~L3 { W182E-01 7.187E=-01 (.4S1E-73 5.368 .217F
3 0-.407E-04 3.401E~02 2.409E=-02 0.808E-N4 4.023 G.088%
4 D0.9235-05 Q0.114E-02 0.116E-02 0.183E-08 3.214 O.348C
5 04261E-05 0+388E-03 0.393E~03 0.519E-05 2.676 0.103E

04

04
04
05

0e&

ta
o5
26
46



SUMP [N+ 1)

fi s 338E-02
0.340NE~-03
NS564E-04
0. 130E=-G4
0.371E-C5

SUMP{N+ 1)}

0e.242E-02
e 240C-C3
(1. 4093E-04
C«S37E-25
Ca271E-C5

NaLNOE-GZ

SUMI [N+1)

£ a124E-02
£a122C-03
N e2105-04
£, 499E- D5

C.147E-05

SUMPIN+11}

Q«502E-03
0 .5052-04
0 «892E-05
G« 217E-CS

LEMDA= (.200E-D2 LEMOAS= 0. 200E-73
N U PN SUMPINY

1 D.171E-02 0.105 L1038

2 0«l71E-03 D0.158E-01 U.161E~-01

3 0.284E-04 0=35GE=-92 L .3256E-02

4 Q«652E-05 0.101E-02 D 102E-02

5 Ge186E-0Q5 .0.347E—03 “e3D1E-03

L EMDA= . 160GE~D2 LEMDAS= D.160E-03
N U PN SUMP (N

1 Qe 122E~C2 D «938E-01 (e 962E-01

2 Ga121E-4¢3 Ca140CE-01 e 142E-01

3 0.202E-04 DL313E-02 “.317E-02

4  Ga4TIE-05 [ Q11E=0U3 &.525E-03

5 0,136E-~05 (0.317E-03 J.328E-03
LEMDA= 0. 100E~(2 LEMDAS=

N U PN SUMP({ N}

1 Ce623E-03 D771E-CG1 e 7B3E-01

2 C.613E-G4 G.114E-01 3. LISE-]

3 6e125E-04 D.261E-02 {.2645-02

4 Gs 250E-05 C.777E-03 0. 782E-03

5 G.738BE-06 {i.275E-03 (.2778-03
LEMDA= 0.500E-073 LEMDAS= 0.S00E~-04
N U PN SUMP{N)

1 D.252E-03 D626E-0] GeE&E31E-01

2 De 253E-04 D.944E-02 G.249E-02

3 0.446E-0G5 D .223E-02 e 223E~-02

4 0« 108E—05 («677E-03 H.679E-03

5 0a325E-06 («244E-03 J.244E-03

D2652E-06

D

B.1M142
5.361
G718
3.211
24672

8.734
« 256
4,315
3.212

2e ETS

D

8. 21
S.347
4,009
3.207

245673

D

8,011
Se34]
44304
3. 201

2. 565

PHAT

0.470E
O.3l35
C.142E
¢ s493E

e143E

PHAI

0+657E
0.4b4E
0. 198E
0e683E
C.196E

PHAIL

Val29E
G872
$.381E
G.l28E
0e362E

PHAI

0.318E
Ce211E
0.8975
¢ «295E

C«B19E

ng
05
D&
06
57

{ye
S
256
D6

Q7

c5
05
06
o7

o7

05
26
06
07

07

] {*



LEMDA= 0. 250E=-03 LEMDAS= 0.250E-94
N U PN‘ SUMP[N) SUMP { N+ 1)
1 0.111E-03 0.552E-01 0.554E~01 04221E-03
2 04114E~084 0.B52E~02 D.854E-02 0.227E-04
3 0.205E~05 0.204E-02 D.205E~-02 0.409E-05
6 0.504E-06 0.630E-03 0.631E-03 0.l1DIE-05
5 0.153E-06 0.2296-03 0.229E-03 (.205E-06
LEMDA= Gs 200E-03 LEMDAS= 0.200E-04
N U PN 7T TTTSUMPINY SUMP{N+ 1)
. o {

1 O0.B860E-04 D.537E-01 [3.538E~01 O0.172E-03
2 0.891E~-05 0.834E-02 |[D.B36E-0G2 0.178BE-04
3 0.,161E~05 0.201E-02 [2.201E-02 0.322E-05
4 0.397E-06 0.621E-03 |0.621E~03 D.794E-06
5 Ce120E-06 02226E-03 [0.226E-03 0.241E-06

S

! .
LEMDA= 0.160E-33 LEﬁDAS: b.legs—ca
N U PN i SUMP{ N SUMP {N+1)

!
1 0.673E~04 0.525E-01 iD.SEﬁE-Gl O.134E-03
2 0.700E—-05 0.820E-02 'D.821E-02 0.140E-04
3 0.127E-G5 041SBE~02 ({t4198E-02 0.254E—-05
4 0s214E=06 GeH13E-03 5a614E-03 0.6282-06
5 0.954E~07 0.224E-03 $5.224E-03 (.191E-7¢
LEMDA= G.5C00E-04 LEMDAS= 0,500E=05

[
N U PN SUMPI N SUMP [ N+1 %
|

1 0.1976-04 0D.4%91E-D1 5,492E~-01 2.392E~04
2 0.208E-05 0a7B1E-02 0,781E-02 0.416E-05
3 0.3BIE-UE O0+191E-C2 0.191E-02 ©£.763E~06
4 0.951E-07 0+594E~03 1.S594E~-N3 {.192E-06
S 0.291E-07 C.21BE-03 u.21BE-03 C.581E~-07

D

8. 005
5. 337
4.002
3.199
2. 667

B. 204
S« 336
4.000
3197

20582

D

Bs D03
5.335

H4e GO0

3.198

2e 6E3

8.7¢1
54334
4o QT
3. 201

2e 671

PHAI

Ce.724E
0.469E
0.195E
¢ .635E
0.175E

PHAI

0 .930E
0 .599E
¢ .249E
0.805E
0.221E

PHAL

C.119E
G.762E
D.315E
Cel82E
e 279E

PHAT

GCeal7E

0 +256E

I

D.337E
S 19E

[l

05
Q6
o7
ov
0B

us
06
57
o7
o8

43
(4351
a7
ng

o8

o O
[a)l

-
@ @ o =

¥



-3 8
1'ABLE--——4'-1.%A., I
. I ISR
M= 3 MEC=3 0625
LEMDA= (3. 20GE={1 LEMDAS= D .3D0E-D2
N U PN SUMP{ N3 GUMP [N+ L D PHA I
1 0.160C C.3270 De 751 0«371 9.020 4744
3 0.235E-0! "0.143 fis 205 Ce&2DE-D1  4.529G 181,
4 0.821E-02 0.E32E=-01 OQ.845E-N"1 0,213E-01 3.586 433.
5 0.20645-02 0.254E-01 0D.,323E-01 0.697E-02 2,958 0.112E 04
LEIADA= | Q. BODE=GC 2 LEMDAS= 0.800E=-03
i
N ‘U P SUMP N SUMP [N+ 1) o) DHAT
) o.e@aﬁ—c: 0.232 U342 C.591E-C! B8.320 381.
]

2 0.3?3&-02 D+70U3E~-01 Q.835E-01 0.967E-02 5.553 0.162E 04
3 o.s%sa-os 0.159E-01 D.175E-01 D0.161E-02 4.150 0.737E 0&
4 0.1?45-03 D.372E-02 0,402E-02 O£ .298E-02 3.3208 (C.319E 05
S 0s218E-04 D0.2515-03 0.101E-02 OC.E32E-04 2,747 0.126E 06
LEMDA= 0. &00E-D2 LEMDASS D.4DDE-03
N U PN SUMP{NI SUMPI N+ 1) D PHAI
1 U«£43E~-GZ D.18% ite 203 f.a1835E-N1 B8.165 0.126E &Ja
2 n.gan-ﬁa? T WS53TE-D2 D.563E-02 D.264E=03 4,076 0.451E 05
4 Q.151E-04) 0.113E-02 0.117E=-02 0.443E-08 3.255 0.218E 06
5 0e308E=05 H.27GE-03 1a288E-03 0.90TE=05 2,705 08785 06
LEMDA= D.250E=02 LEMDAS= f,250E-03
tN L PN SUMPIN) SUM2IN+L) D PHAI
I Ge284E-G2 04135 Jel43 TLB31LE~-T2  B8.105 (.284E Na
2 0.2489E~03 0.179E-01 3.I87E-01 [L.732E-03 5.404 0.217E 05
3 0.300E=04 0.297E—UZ 4 306E=-02 00.G05E-04 4,047 0.1325 926
4 DJS50BE=05 QeH17E-03 D.632E-03 0.150E-04 3.230 0O.638E 06
S 0e105-05 DW2154E-03 0. 158E6-03 DB+311E-05 2+683 0.256E 07



LEMDA= Q.200E-D2

LEMDAS= 0.,200E-032

SUMDP [N+ 1)

0.571E~-02
0+469E-03
0.571E-04
D.9505-05
C<20DE-D5

0. 160E-03

SUMP( N+ 1)

0.394E-02
0.30EE-03
Ce371E-D4
0 .622E~-(:5

0.132E-05

SUMP {N+1}

fi.1835E-02
0.134E~03
Nelb4E~-D4L
0.281E-05
DeE17CE-C6

Da.000GE-D4

SUMP{N+1)

£ .662E-03
f.46TE-04
M.585E~D%
0.104E=05

N u PN SUMP N
1 N.194E=6G2 0.l16 D.122
2 0.159E-0U3 Ca144E-0] O.l49E-01
3 0.193E-04 0 .235E-n2 5, 240E-02
4 0.3205-05 0.,49CE=-03 N.409E-03
5 0.6730~06 D.124E-03 6. 126E-03
/ .
LEMDAZ= 0. 180E-G:2 L EMDA 5=
N u PN SUMPIN)
2 0.103E—=03 $.118BE=01 M. 121E~11
I 0s1Z25E—04 Q0,1Y1E-02 0.l195E-02
4 Q.209E~05 .492E=03 G.408E~-03
5 0.444E=(6 0,103E-D3 0. 104E-03
LEMDA= D« 1ODE-D2 LEMDAS= D.1CQDE-NZ
N u Pl SUMPINI
1 015‘255-03 0-764'F—(‘1 {‘¢?83E-01
e 1. 45 |E—-Ca L .832E=-02 e B BE-DTZ
2 0 549505 0.135E-02 e 137E-02
4 N.SE1E-36 De291E-033 e 294E-03
5 (.207E~06 DJ766E-0& D, 772E-04
LEMDA= Q,.500E~-03 L EMDA S=
N u PN SUMP({ N)
1 G.222E-03 (e549E=-01 [ +55HE-01
2 MN.1565E-04 L .5B81E-02 (.586E~-02
2 GJ19EE-(5 0a973E-03 (549795-03
4 Ca34BE~TE Da217E-03 [ ..218E-03
5 Q787507 D.S58CE-04 ©0.589E-04

e 236E-D6E

(3]

B. 084
5.390
4.038
3.224

2+ 685

8.n042

5.362

4,020
3.209

2. 684

8.021
5347
4., 008
3.206
e ET8

. PHAI

0.415E

'0.339E

0.210E
C.101E
0. 399=

PHAT

0.603E
0.520E
0.323E
0.154E
C.+601E

PHATL

G.529E
0.119E
.733E
D.341E
01308

PHAIL

0.361E
0.342E
0«205E
5 +G21E
N,340E

Na
05
06
07

AN

04
05
06
07
07

05
Qc
Al
07

238

es
06
o7
Ny
o8

ne



A

LEMDA= U, 250E-(3 LEMDAS=

N U Py SUMP{N)

1 0.8B79E—-04 D «437E-01 0Oe440E-01
2 D.6E29E-G5 04TOE-02 D 4472E-D2
3 0.812E-06 O0.81CE~D3 0.812E-03
4 O0.14BE-06 D.185E-03 0. 1B5E-03
5  (.33YE—07 (.S09E-04 U.S5I0E-D4
LEMDA= OeCC0E-C 3 LEMDA S=

N U PN SUMPIN)
1 C.E56E-04 D 415E-6G1 S,417E=01
2 0.4BOE—-05 0 449E=02 {.450E-6G2
3 0.62SE-0E U.779E-03 . 781E-03
4 0.114E—06 Cal7SE~03 De179E-03
5 0+ 495E~04

LEMDA= 0., 160E-02

N

I

al

T

LEMDA= 0.5GOLC~-0U4

N

L

o b

(226 2E-07

U

Cu SQ9E~08
0.37CE-05
Ge 484-06
0. 386E—-07

Qn ZC;' E""?

u

UGa138=-04
0.104E-05
Ce 1 3BE—-CE
U 25907

0.611E-08

PN

[a396E-G1
C.a432E-02
0 «7HLE-023
0.1 74E~-G3

G «4B33E~04

PN

Ue346E~-01
0.388E-02

N602E-C3

D+ 151E~03
C.453E-04

LEMDA 5=

0. 495E-04

SUMPI N}

De 398E-01
Ne8433E-02
D« 757E~-C3
O+ 174E=-02

Js 484E-04

SUMPIN)Y

f1e346E-01
D.389E~-0D2
D.692E-03
%o 161E-03
J.4535-04

0.250E~04

SUMA [N+ 1)

0.263E=03
0.183E-04
0.243E-05

‘"0« 443E-06

0.102E~-06

0.200E-04

SUMP I[N+ 1)

N.,1995-03
Cala4E-04
. 187E-05
D.342E-06
Q.787E-C7

LEMDAS= 0.16RE-04

SUMP{N+1)

M. 152E-03
Cet11E~-D4
C.145E-05
T e 206E-05

Ne611E-07

D.5CHE-DS

SUMP N+ 1)

0«415E~04
D.311E-D5
0+415E~06
O0«e777C~-07
0. 183E-47

D

8.011

5340

" 4.004

3.201
2+ 661

.008
5.338
4. 001
3.189%

28650

8.007

5,337

3.999
3.199

2+ 635

8.9002
5.334
4,002
3.210
2659

120

120

PHAI

D.911E
0 .849E
C.493E
0.216E
U.785E

CPHAIL

G .120E
L.111E
064 1E
C.280E
0.101E

PHAI

0.157E
Ca.l44E
D.B26E
G .352E

Dal29E

PHAL

0.578E
0.515E
G +289E
0.124E

04425

05

o7
03
08

De
ar
07
o8
09

413)
av
o7
a8

co

a6
o7
og
09

09



: 121
. Tablef- 4.14

~

M= 4 MEC=0U 0625
LEMDA= (.3006E-D1 LEMDAS= D ,3530E-02
N U PN SUMP(LN) SUMP{N+11 D PHA 1
1 0.185 0.329 1. 8395 C.507 ‘9.504 41 .8
2 0.918E-0! 0.294 D e565 D.279 6.873 64 .0
3 0.369E-01 DL,163 Ve 216 ( +124 4,815 116.
4 CoI155E-01 D102 e 152 G+.500E~-01 3.797 240,
5 04559E—02 046FE-01 G e654E-01, 5,185E~01 3,118 554
LEMDA= (C.8QGE-32 LEMDAS= 0 ,.80R0E~-03
1
N u PN SUMP{ N} SUMPIN+1) D PHAI
1 0.264E-01 [0.322 De&l5 (e G35E=-01 B.480 313.
2 0449202 0.9658E~01 ©.114 £ +137°E-"1 5.665 {..1158 &g
3 QeBS2E={3 N W229E-01 3,263E=01 0£.21E60-02 4.228 7 44G65 04
4 Oe151E=C3 D5 WSIGE~02 *,576E~092 [.S6TE-02F 3.363 (.223C (5
S D.288BE-04 0.121E=-02 (,132E-02 {0.100E~03 2,789 0.970E o5
|
LEMDA= U.400E=(2 LEMDAS= 0.400E-43
N U PN SUMP{N) SUMPIN+1} D PHAI
1 O0.786E=02 0.217 B.246 f e 29BE—=01  Bua2468 ¢ 154E 0
2 0.B99E-03 [PL333E-01 $.417E-01 D.343E-42 5,502 C.612E fa
3 CWll11E-I2 GW641E-62 [ .6BICE=-02 (¢ ,4260-02 4,115 S.272 =5
4 De159E~04 0.116E-02 0.123E~02 N.616E~04 3.281 0.247E ub
S 0s268E-45 0 W239E-(3 . 2405-03 CL108E=04 2.723 GLl91E 57
LEMDA= (e250E-02 LEMDAS= 0,250E-03
N u P SUMP (N} SUMP{N+1) D PHAL
1 0.340E-02 (.157 Lo 170 G I31E-01 B8.157 &.2395 04
2 0e2655-C2 De239E=01 “e227E-C1 Fell5E—C2 S5.43G 0[.184E 5
3 0.315E=04 Qa3D0E=02 11,3 2E=-02 NJ123E-03 4.771 0,129 A6
4 OWA28E-GS5 [-SI0E-03 (.526E-F3 0[0.166E-04 3.25]1 0.766F 06
S D.706E-CE (e102E~D3 . 105E-G3 (C.277E~05 2.705 G.383F 07



LEMDA= Oe200E-D2 LEMDAS= D.200E-03

N U PN SUMP{ N} SUMPIN+ 1)
1 0. 22BE-02 {.134 Gel43 L «B885E-02
2 0.17BFE-03 (Q.159E-01 . 166E-D1 C.696E-03
3 OQeI1B1E-*4 [ .218E-t2 2 4225E-(C2 Ne712E-04
4 D 24 2E-05 D +366E-03 it 375E~-03 0 «952E-45
5 Q.A02E-G6 D W736E-74 14 T751E-04& C el 59E-0
LEMDA= {,160E-~D2 LEMDAS= 0. 168E~-G3

N U PN SUMP (N} SUMBPIN+ 13}
2 G LIPE~L3 D e124E-01 Te128E~-01 Cu430E-02
3 0Q.108E-04 D W164E-02 2.1683E-02 D.,426E-04%
4 QG 1435E-05S [a273E-03 D.279E-03 {.566E-C5
5 0. 23BE-06 D.553E~04 G4562E-04 () «942E-06
LEMDA= O, 1Q0E-UG2 LEMDAS= Q0.19DE~-03

N U PN SUMP{N) SUMP{N+1)
1 0. 6B4E—-03 [ 282BE-0D1 ©te BSSE-21 S e 269202
2 0«42 1E-N4 («772E-02 ©.7BBE-G2 C e 15TE~D0T3
3 D0.4535-05 2 990E~-03 G 121E=-02 (Q,160E-04
4 0537E-0E Gel156€6E-93 Ns 168BE-G3 Fe213E~T5
S CeBY3E-UT7 D.344E-04 4, 34BE-D4 N«257E-06
LEMDA= 0.50NE-03 LEMDA S= 0.500E-04

N U PN SUMP{ N} SUMP{N+ 1}
i 0.222E-02 0 .546E-01 -0.s555E-C1 0.88lE~-03
2 0e124E-04 [ .458E-02 D.453E-02 0.491E-04
3 0.119E=CS5S 0.591E~-03 L+.596E~-03 D.475E-05
4 DL.166E=06 D+103E-G2 0.103E-03 0.663L-06
5 0. 294E-07 Ga220E-04 3. 222E-04 QL 117E-0Q0O

D

8.126

S.418

4,057

. 3e241

2691

Ballil
54501

Lonas

2227

2,560

8.022
S5« 255
4. 215
3e224

2e £S5

PHATL

€ «255E
0D .304E
¢ .224E
C.134%E
C «669E

PHAI

O+ 525E
0+493E
L e374E
0.225E

0.112E

PHAI

C.!18E
Ga.128E
0.998E
e 596E
0.288C

PHAI

De3B2E
0.433E
042368
0w 194E
C.S0O4E

122

04
05
06
07
27

05
C6E
06
27
08

05
6
g7
08

08

122



-

LEMDA= 0.250E-03

LEMDAS= 0. 25)E~04

N U PN SUMP N} SUMP [N+ 1)

1 0.B01E=CG4 D.397E-01 ©L.421E-01 De319E-03

2 0.440E~-05 0.328BE-02 0,3296-02 O0175E~-04

3 04438E-06 0.436E~03 L.438E-03 Qe«l75E-05

4 0.627E=07 0.782E=04 0.784E-04 0e250E-06

S Qell2E~07 D.173E-08 H,173E-04 C.,847E-07

LEMDA= Q,200E-0 2 LEMDA S= 0. 200E-34

N U PN SUMPIN) SUMPIN+1)

1 O0«591E-04 0.367E-01 0,369E-01 0.236E-03

2 0.326E-05 D«304E-02 0.305E-02 0.130E-04
; ‘

3 0.327E-0€ D.408E-03 0.212E-03 0.131E-05
1}

4 ©.8T2E-07 0.7B3BE-04 0,740E-04 0.18BE-06
: ‘

5  0.848E-08 m.1§45—04 GelB6AE-0G4 (a339E~-07
: {

LEMDA= 0.160E-03 LEMDAS= 0.160E-04

N U PN SUMPIND SUMP IN+ 1)

1 ©0.441E~04 (.342E-01 0.344E-01 ©0.176E-03
|

2 0.245E~05 0 2BOHE~0G2 Ga.287E~-02 0.ST6E~D5

3 0.24BE—06 0.38B7E-03 0.388E-03 C.992E~-06

4 (0.3595-~07 (0.704E-04 .706E-04 C.143E-06

5 D.B566E-08 C«137E-04 D.158E-048 (.266E-07

LEMDA= D.SCQE-04 LEMDAS= D0.5N0E-0S

N U PN SUMPI N SUM [N+1)

I _
' 0.110E=06 0 275E-0L ©$.275E-01 (.440E-04
|

2 0.634E-06 0 e238E-0d Da«238E-02 0.254E-05

3 0s664E-07 0.332E~03 .U.332E-0G3 C.2665-06

4 DeY9SE—08 061TE-04 0.61TE-04 0.398E-07

5 (.1B4E—~08 0.140E=-04 (.140E-04 0.737E-GB

D

8.016

5. 343
44205
3. 200
2592

D

8,013
S5 341
2.998
3.189

2.582

B.01ND
5.338
4.003
3.179

2. 5454

D

Be 03
5.337
4.002
3.225
2.6320

PHAT

0.100CE
O.122C
0.914E
0«5 10E
N+231E

PHAI

G.136E

0 «164E

Da.122E
0.676E
0C.304E

PHAIL

¢.182E
0.218E
C.161E
0.886C
Ce397C

PHAL

G.726=
(.841E
G.603E
0 .324F

Ge143E

06
o7
07
o8
09

06
07
28
c8
o9

06
o7
o8
o8
c9

ae
o7
o8
09
10

123



TAaBLE--— 4.15

& kLR
M= 5 MED=0 +0625
LEMDA= 0.300E-01 LEMDAS= 0.30DE-02
N U PN SUMP{N} SUMD (N+1)
1 0.205 0.270 0.891 C.621
2 0.115 0.291" 0.673 0.282
3 0.572E~01 Q.227 04430 n.203
4 D.2556-01 GC.142 L o237 C.SSDE-N1
S 0s104E-01 0.754E~01 D.115 CedDlE~D1
LEMDA= 0,800E-02 LEMDAS= 0.800E=-03
N U PN SUMP( N) SUMP [N+1)
1 0+311E-01 0 .349 G . 481 0.133
2 0.671E-02 0.122 0.152 0e297E-01
2 04127E-02 DB +325E-01 5.382E-01 0.576E-02
4 0.232E-03 O0.766E-02 0.873E-02 0.1076-02
5 0.4325-04 0a175E-02 £4195E~02 0.201E-03
LEMDA= G+80GE~C2 LEMDASS 0, 490E- 2
N U PN S UMP N ) SUMPIN+1)
1 0.932E-02 0.246 e 239 Cad29E-01
2 0.11BE-02 Ce4B7E-01 0D.542E-01 0.,554E=-02
3 0ul47E-03 0e827E-02 $.897E-02 0,697E~03
4 0.197E~04 0 o142E~02 it.151E-02 [0.9460-04
5 0.295E—05 0e261E-03 [ae275E-03 CQ.144E~06
LEMDA= 0.250E-02 LEMDAS= C.250E-83
N U PN SUMP{ N} SUMDIN+LY
1 0.399E-02 0.180 $.198 fia189E-"1
2 0e36EEE~03 0 +254E~01 a271E-C1 0.176E-C2
3 Ge369E—(4 [ e346E=02 ! 364E-02 (al179E-03
4 0.441E-05 (a522E—03 0+544E-03 0.2156~04
5 Q.627F-06 D RG9F—N4 1 .QRNF—N4 N =ATE2NS

D

Qe FE3

6e BT7O

54113
4,528

3.288

B. 638
5.779
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S 0.e321E—06 O0.585E~04 DLEI1E-U4 0.158E-05
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. LEMDA= 0.2SUE~D3 LEMDASS U.290E-04 126
N U PN SUMEL N SUMP (N4 1) ) PHAL
1 0.7855-04 0.388E-01 ©.392E-01 0,39DE-D3 8.021 0.102E €6
5 0.3535-05 0.263E-02 0,265E~02 0.176E-04 5.346 0.1518 07
3 0.2855-06 0.284E~03 0.285E-03 0.142E-05 4,007 0.140E 08
4 0.332E—07 O0.416E-04 0.a1BE-04 ©.1655-06 3,177 .0.958% 08
6 0.521E-08 D0a.761E-05 0.764E-05  D.260E-07 2.731 0.524C 09
LEMDA= 0O.200E-03 LEMDAS= O.200E~04
N U PN SUMP[N) SUMP [N+11 D . PHAL
| 0.56S5E-06 0.350E-01 ©.353E-01 ©0.2B1E-03 B8.0317 0.1428 o6
5 0. 254E-05 D0.236E-02 0.23BE-02 0.,126E-04 5.343 Q.211E ©7
3 0.207E—06 0.2586-03 0a259E-03 0.103E-C5 4.001 0.194E 08
4 0.261E-07 0.3826-04 0.383E-04 0.120E-06 3.154 0C.131E 09
5 G.360E—08 0.704E-05 0.706E-05 ©.18)E~07 2.551 0.7098 09
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N T U PN SUMP{NY SUMPIN+1) D PHA1
I 0.412E—04 O0.320E-01 0.322E-01 0.2056-03 8.013 0.194E ©6
5 0.185E—05 O0+216E-02 0.217E-02 0.924E-05 5.342 0.288% 07
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5 0.276C0-08 O0.661E—05 0.662E-06 0.,138E-07 2.611 C.9458 09
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4 0.44B8E-08 De290E-04 0.290E-04 D.224E-07 3.089 0.690% 09
5  0.620E—29 0.551E-05 J.552E~-05 0.310E-08 2.249 0.363F 10
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M= 7 MED=0D .06 25
r]
LEMDA= 0.30DE-D1 LEMDAS= D.300E=-02
N (] PN SUMPI{N) SUMS I N+ 1) D PHA I
1 0-233 0-’166 J 952 0-786 10.795 35.6
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N ¥] PN SUMP{N? SUMP{ N+ 1)
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1 O0.58lE-02 0Dae241 3« 2B4 Do 424E-01
2 D.6BLIE-03 D+444E-01 D.495E-01 0.508Z-02
3 0-652E-02 J.708BE-D2 DeSS52E-G3

0. 7306E-04

n Taa™ A

" oA C-C N7

N oA M

N ERET N A

D

11.1¢€64
B. 057
6.068
4.756

3.857

9.107
6.128
4.551
3.5%6
2562

B«577
5732
427>
32395
2.814%

Be36ES
5.583

4e169

= 2>

133

PHA I

34.8
39.5
45.5

| 6847

I 185,

PHA1

200,
459,

l0.136E G4
N.4T9= G4

,0.189Z 05

PHAIL

625.
o;aaqz 04

|
0-12%5 c5
D.TO%E ns
G-#l#i o6

PHAI
0.143% 94
0.820z 04
C.571E 065

n A1 N A

.t bee o empaaeye——y sk & 45



—

LEMDA= C.200E-0D2 LEMDAS= 0,200E-C3
N U PN SUMP(N) SUMPIN+1)
1 0.3855-02 ,0.208 ).236 D.286-D1
5 0.379E-03 D.318E-01 0.346E-D1 0.287E-02
2 p.355E-04 D.405E-02 J.432E-02 0.271E-03
4 0.350E-05 0.507E-03 J.534E-D3 0.270E-D4
5 0.380E-06 0«669E-04 D.693E-04 0.2932-05
LEMDA= 0.160E=-02 LEMDAS= 0.160E-03
N U PN SUMD N} SUMP{ N+ 1)
I D.255E-02 0177 5. 196 0. 192E-01
2 0.2123-03 0.227E-01 0.243E-01 De162-02
3 6.J175E-04 0 .2558-02 D.269E-02 0.135£-03
|
4 DJ1S59E~05 0-293E-03 D.306E-03 D0D.124E-04
|
5 0.41632-06 0.367E-04 U.37YE-04  0.127E-05
| | .
: |
i |
l .
LEMDA= 0.100E-D2 LEMDAS= 0«1D0Z-03
| | '
N v PN SUMD [N SUMP LN+ 1)
| ,
0.106E=-02 0a123 J.132 0.820Z-02
> 0.639E-048 D.113E-01 5s118E-01 D.497E-03
2 0.429E-05 0.102E-02 De105E-02 0.3352-04
6 D0.343E-06 0.104E-03 0e106E-G3 0D.269E-15
5 0.317E-07 0.121E-04 04124E-0& 0.25DE-GO
LEMDA= U.50CE-03 LEMDAS= 0.5005=-04
|
N U 1 PN SUMI (N4 SUMPL N+ 1)
1 0.297E-L3' J.716E-01 2a739E-01 D.233E-02
2 0.1235404 D64TE-02 De457E-02 De.967E-04
3 GJ.EBCE—-06 De333E-03 5.339E-03 0.538E-CG5
4 0.502-07 0e312E-04 7e316E-04 0.3982-06
5 G.371E—-08 De358E-05 DJ+361E-05 D.294=-07

D

5533
4.135
3.295
2e 734

D

' 8.236

5493
4,109
3.275

2,693

D

B8.148
5.433
44 GEE
3. 221

2-57:»’

D

E.074
5382
4.025
3.181
2. 058

PHAL

0.214E
D.146=
0.117Z
0.942E

0.720Z

PHAI

D.,3222
D.259E
D.234=
D.206=

C+165Z

PHAI

0.765E
0..850=
0«94 5E
C.943
Q.810=

PHAIL

B.272% -

044395
0.5922
0.€6342
8.555:2

04
05
06
06
07

o F)
05
06
o7
ca

L]
o

45
0é
o7
£32)

s
06
o7
o8
09

134

134

e

- e, e g
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LEMDA= O.25UE-03 LEMJAS=

N i PN SUM2{N)
1 0.875E-04 D0.420E-C1 2 e436E-01
2 0.286E-05 0e212E-02 N.214E-02
3 C.l40E-06 D.148E-D3 3.149E-03
& 0.111E-07 0.,139E-04 D.14DE-04
5 D.139E-08 D.164E-05 14166E-05
LEMDA= (1o 200E-D3 LEMDJA S=

0.250E-04

SUMP{ N+ 1)

0. 694E-03
0.2275-04
D 119E-CS
0. 880E-07

0 111E~C7

0.200E-04

N u PN SUMP (I N) SUMPIN+ 1
1 0.601E~04 0+370E~-01 J+375E-01 0e477E-032
2 0s188E-05 0.178E-02 D.176E-02 0.149E-04
3 0.975E-07 0.121E-03 2.122E-03 0. 776E-06
4 0.742E-08 O0.115E-06 Del1SE-04 0.5915-07
S 0.539E-09 D.137E-05 DJel138E-05 (.4295~08
LEMDA= 0. 16JE~D3 LEMDAS= 0Oe160E-D4
N u PN SUMP{N SUMP($+11

.
1 0.4617E-04 De322E-01 D.325E-01 q.3315493

2 0.126E-05 O0.146E-02 3.147E-02 0.1005E-04
3 0.5656E-07 D.102E-03 0$a.103E-03 0.523E-06
4 O0.502E—05 De979E-D5 5+983E-05 0,400E-07
5 0.467E~09 0.119E~05 0DelI19E-05 0.,372:-08
LEMDA= 0.500E-04 LEMDAS= 0.5005-05
N U PN SUMB [N} SUMP [N+ 12

|

1 0.748E-05 0.186E-01 3.187E-01 £.5972rC4
2 0.219E-06 D.819E-03 2.82DE-03 0.175£rcs
3 0+1182-07 0«S59BE~048 3259GE-0D& 0e944ER07
4 0.878BE-09 D.6D2E-05 De603E-D5 ‘O.YDIELGG
S 0e525E-1C 0.764E-06 2.764E-06 0.4192-06

D

B.C27
51357
8.017
3172
3.364

8.0 30
5.353
3.999
3215
1.955

8.0 24
5.349
34995
34193
2e452

8.7
S5a.332
3.947
2911

1.372

PHAI

0.918=
0.187=
D.269%

0.287E.

0.242%

PHAIL

D.134%Z
0.285:2
0.410Z
0.434E
0.363=

PRAI

0.193=
Cet24=
0.609=
D.636=
0.5262

PHAI

D107
Ge244E
0+334E
G.332=
L2622

135

05
07
08
09
10

06
o7
48
09
10

06
D7
o8
o9
10

07
a8
09
10
11

135



TABLE-~--4419¢
N S E T ]

M= 9  MED=0.0625 »
LEMDA= 0D.300E-D1 LEMDAS= 0. 300E-952
N u PN SUMP [N 3 SUMP [ N# 1)
1 0.251 0.350DE~D1 D.978 0.B883
2 D.183 0.158. Y .906 D738
3 0.125 C.213 UeT774 0.561
4 D.78BE-D1 0a.214 3. 602 e 388
5 D.461E-01 0.181 N e 424 0. 244
|
LEMDA= (480DE=D2 LEMDAS= 0.800Z-03
|
N u PN SUM3[N) | SUMPIN+1)
) ’ \ ‘
1 Q247CE=01 0374 w682 l 0.33?
2 D.156E-01 0.218 94327 ! 0.10?
I ]
3 0.4829E~-02 0.885E-01 2J.120 | 0s316E-01
|
4 QUalU4=E-02 022B6E-01 {e365E-01' 0.788Z-G2
5 (Q.230E-03 C.798E-0G2 +.977E-02 0.17BE-{2
L EMDA= (C.4DDE-D2 LEMDASS 0.40D0E-C3
N U PN SUMP{N)] SUMP I N+ 12
1 0.1485-01 0.33C QY9 H.113
2 0.279E-02 0.101 Del23 D.2215-G1
3 0.444E—~03 0e226E-01 Da262E-01 D.361E-02
4 (0e650E-04 0[0.82TE-02 DJ.481E-02 a.SBHE-ﬂs
5 [.0929E-05 0e751E-03 2+825E-03 9.77LE-04
LEMDA= 042SDE-D2 LEMDAS= 0.250:E-03
N U PN SUM2[N) SUMPI N+ 113
1 O0.580E=02 D.259 ~e 311 DaS19E-01
2 D.813E~-03 0U+520E-D1 D.587E-C1 0.676z-02
3 0.917E~04 J.8I6E-D2 2.4883E~-02 0.774E-03
4 DelDIE-04 O.114E-02 2.122E-02 D.B63Z-04
S Qel165—05 02158BE~-03 D+168E-03 0B.9962-05

.

()

11.502
8.438
6.298
S.022
4.067

D

S.260
6.247
4.536
3.657
S.008

D

B.£58
5,791

4.313
S.024

2.833

8.417
S.619
4el1 948
3.338
2771

PHA I

343
37.7
4449
58.7
84.1

PHAIL

188.
395.
D.107=
C.352=

0.121F

PHAL

574 .
0.207%
0.971E

6G.527=

0a.305=

PHAI

0.131=
0.690=
0.457=
D.330=
0.2306E

04
04

05

24
(34
ns5

LS )

“a
04
05
06
o7

136



LEMDA= O+200E~l2

N U PN SUMP{N) SUMPIN#+ 1}
I C.a25E-02 D0.224 De 259 0.352E-01
5 0.451E-032 0.372E~01 U.410E-01 0.381E-02
3 0.43BE-04 0.493E-02 DJ.531E-02 0.374E-03.
4 0.431E-05 0.618E-D3 D.656E-03 0.372E~04
5 (0.453E~06 0.792E-D4 D.B31E-04 0.393E-05
LEMDA= Os 160E-D2 LEMDAS= 0.160E-G3
N U PN SUMP (V) SUMD [ N+ 1)
1 .0.281E-02 0.192 3.215 Ce236E-G1
5 Do250E-03 0e264E-01 D.286E-01 0.2143-02
3 0.212E-04 D.305E-D2 De323E-02 OB.1B83E-02
4 0.189E-~05 0.345E-03 24361E-03 0.164E-04
S D.1855-06 D.412E-04 [.423E-04 De162E-C5
LEMDA= 0.1G0E~D2 LEMDAS= D,100E-o3
N U PN ° SUMPIND SUMP [ N+ 13
I 0.1176-02 D0D.13% 0. 144 0. 101=-01
5 0.7355-08 0.1295-01 De136E-01 0.641E~03
3 0.4BBE-05 D.116E-02 De.120E-02 0.4285-04
4 0.373=-06 0.112E-03 DJa115E-03 0.328E-C5
S 0.3185-07 0.121E-0& J124E-04 0.,281E-05
LEMDA= 0.S00E-03 LEMDAS= 0.5S0DZ-04
N U PN SUMPIN) SUMPIN+ 1)
| A ,
ﬁ 0.3225-03 0.772E-01 0.800E-01 0.2842-02
t 0.133E-04 De4B3E-D2 Ge895E-02 0.11BE-03
0.697E-06 D+340E-03 04346E-03 0.619E-05
L 0.476E~07 D.291E-04& 0 +295E-04 D.824E-06
S D.277E-08 D.300E~05 D.303E-05 ©.247E-07

LEMDAS= Oe200E-03

D
8. 336
S5.562
4.155

3a311

2:744

Be.269
5.516
4.1 24
3.283
2,720

Ba.l 69
S5.447

4.07E

 3.254

2573

D

8. 085
5.390
4,035
3.234
1.830

PHAI

041952

0.123Z
0.,250E
0.768z
0.505E

PHAI

0.2932
0.221E
0.195:=
0.174E
0.147=

PHAI

D.698=
Q.74 1%
0.836C
0.873=
0.810%

PHAL

D.251C
D.405E
0.579=
0+.679C
D.6E62=

3%

137

04
05
05
06
07

ra
05
66
c7
u8

04
05
co
o7
ns

06
o7
o8B
e



LEMDA= 0.20DE-03

0- 849E"09

LEMDA= 0.250E-03 LEMDAS=

N U PN SUMP{N)

1 0e9265-04 D.453E-01 DJ.461E-D1
2 0.288E-D5 Ds213E-02 0.215E-02
3 0.137E-06 D+135E~03 2.136E-03
& 0G.B6CGE-CGE D.113E-0a 0,114E-04
5 D.120E-05 D.121E-0S5

N U PN SUM3 { N )
1 O0.629E~04 D387E-01 J.392E-01
2 D.185E-05 O0.171E-02 2.173E-02
3 D.B6EE-07 0.107E-D3 3.10BE-03
4 D.S573E-08 0.9D6E-05 D.G11E-05
5 0.662E-09 D<970E-06 D.976E-06
LEMDA= (. 160E-032 LEMDAS=

N U PN SUMI (N )
1 6.431E-08 De332E-01 D.336E-01
5 0.121E-05 De.l4DE~02 D.141E-02
3 CeS675—-07 D.B7BE-D4 D.883E-04
4 Q.365€E-08 D.74BE=-D% 1.751E~05
5 (.86GE-1C CeBOGE-NH («BITE-L6
LEMDA= 0.5D0E-D4 LEMDAS=

N U PN SUMD [N )
I 0.725E-05 0.181E-01 02+1B1E-01
2 0.1B9E-06 O0+707E-03 D&709E-03
3 0.907E-08 D459FE=D4 ).460E=-04
4 0.581E~09 0+413E-05 D3.414E-05
5 0.255E-10 O0.470E-06 J.47DE-06

O.250E-04

SUMP N+ 1}

0.8242~03
0.258=-0:4
0.122E-05
Ce 772E-D7
Q. 750E2-(:8

LEMDAS= 0.2D0E-04

SUMPIN+ 1)

0.551E-03
Ce 165E-04
Ca776E~-06
Da514E-07
D.594E-08

0. 1606E-D4

SUMPI N+ 1)

D.3B6E-03
0.108z-04
0. 508506
Ge 227807

0 e 7BDE-C9

0s 5302-05

SWP N+ 1)

0.651Z-048
0e.17DE-05
(G.815E-C7
3.522E-08

04 229=~C9

D

8.043

S5«3E63
4,020
3.0:18

2.817

o

| ]

r'ﬁ
W
D

4,014

« 148

JENVL Y S - N § ) [

I, oY
.
[T
[T
-.q

D

4.027
5. 350
4021
3,036

Qe & 73

()

B.0DOR
5.332
3.?44
2.8C8

1.086

PHAI

0.B69=
0.186Z
0.294%
0.351=

0,332=

PHAIL

c.l28Z
0.290E
0.463Z
0.549Z
i0.5135
|
|

PHAT

D.186=
0.442E
0,709z
D.833:
0.775=

PHAT

el 10E
0.282:
0.435%
Dot B4E

0.425Z

D5
a7
08
29
10

D6
o7
hB
09
10

06
07
0B
a9
10

07
8
09
16

11

138

138




oz
-

TagLE--4420
Bk IkEEEAREEE

M=10 MEQ=0.0625
LEMDA= D.300E-D1 LEMDAS= Ge300E~D2
N Y PN SUMP{N) SUM3 [N+ 1)
1 0.258 D.707E~31 3,985 D.915
2 D.195 D137 0.932 De 796
3 0,139 0.189 5> «B26 Ce637
4 0.926E—0|. 0-208 9.676 0-468
S 0D.576E-01 03.:l191 Je506 0. 315
LEMDA= O.B0DE-02 LEMBAS= Qe.BNDE-03
N U PN SUMP [N SUMP{ N+ 1)
1 O0.503E-01 D.356 De719 0.352
|
2 D.18BDE~-C1 0.235 ‘De371 0.1356
[
3 D.S3BE-02 0.195 Dalaz 0ae4a27E-01
4 ©.139E—-02 0.367E~01 .3 .482E-01 0,115E~C1
5 0+327E=03 0.109E=-01 D.137E-01 D277==02
LEMDA= Q4400E-D2 LEMDAS= 04 400E-03
N u PN SUM2{N) SUNMD([N+11
1 0.t61E-01 D.343 94477 D 13%
2 0«229E~-02 0a.ll5 Delas Ge 285E~01
4 De851E-04 [a5535-02 3.632E-02 0.7825~03
5 k.izye-aq DL150E-G2 “ell2E-D2 0a1172-03
|
'LEJDAz 0. 250E-0Q2 LEMDAS= 0.2502-03
|
N U PN SUMP{N) SUMDIN+® L)
I D.69BE-02 [e275 3337 Da6212-01
2 0.9585-02 D.E00E~01 046B8B7E-01 0.877E~02
3 0.118E-03 0.9B5E-02 J.I10%€E-03 0.196Z-02
4 Da129E-04 D.143E~02 0a155E-02 0Del121E-G3
5 0.148E-05 0«199E-03 DJ.213E-03 O0.l4DE-04

D

11.809
8.808
6.731
S5.295
4.285

D

Ga.5%11
6.367
44721
3.719

3.055

Ba7T47
S5.850
44354

3.453

2s 855

Bets 69
5.6 55
4.21¢
3.356
2.784

PHAL

34,0
36 4
4147
51.9
701

PHAL

178,

348.

B875.
02672
0D.934C

PHAIL

534 a
0.1 77=
0.777=
Cs401=

0.226Z

PHAI

0«120=
0.590%
C.370=
0.260E
0.189=

b4

04

04
04
a5

06

139



LEMDA= [a.200E-D2 LEMDAS= 0. 2060E-03

N U PN SUMP [N} SUMP{ N+ 1)
1 GC.454E-02 0.239 3 .282 D 422E-131
3 De.5295-03 0e429E-01 D.479E-01 0.493E-02
3 D.5375~04 (.598E-22 *.04BE-02 («5072-03
4 (0.535E-05 Qe7L0E-03 2.811E-03 0.510E-C4
5 0.557E-06 0.950E-04 2,101E-03 0.534E-05
LEMDA= [D.160E-D2 LEMDAS= 04 16DE-03

N v PN SUMP (N} SUMP [N+ 1)
1 De327E-02 0.206 3,234 C.285E=01
2 (.292E-03 0.3056-01 24332E-01 D.276E-02
3 D.255E-04 0«364E-02 Le3B8E-02 (.2484E-03
4 (e227E-05 D.412E-03 [ .433E-03 ©$.2192-04
5 0.216E~06 0.478C-04 D4499E~04 0,209E-05
" LEMDA= D.10RE-D2 LEMDAS= 0,.100E-23

N U PN SUMD N ) SUMPIN+1}
1 0.127E-02 0.145 e 157 S.121E=C1
2 DeB43E-0& 0.147E-G1 2.155E-01 (.8132-02
3 0.5625-05 0.133E-02 02.138E-02 0, 546E-04
4 QOo815E—06 0e128E-D03 D.128E-03 $.4255-05
5 (.3S51E~07 0.127E~04 0.13DE-04 D.343E-06
LEMDA= (.500E-D3 LEMDAS= 0.50DE-04

N U PN SUM2{N} SUMP{N+ 1)
1 0s34BE-03 0.830E-01 D+BB4E-01 D.3405-02
> B.14E5—D4 D+528E-02 D.S542E-D2 0.1432-03
3 D.733E-06 D.357E-03 Ge364E-03 [.722E-75
4 O.456E~07 0De284E-04 »,2BBE-03 04450E-06
S 0.251E—-08 04268E-05 Je271E-05 0.2482-07

D

BsZ 77
5591
4.175
3.324

2+ 763

4

+ 303

. .

[ 1]
O o W
~ o0

LS S ¢ )
L]

N

M

[\

Se1 9

5.462

44085
3.255

2.697

8.096
54296
44735
3.1066
1.855

PHAIL

N.180E
D.106%

0.778Z

N.621%

le.496=

PHAL

0.270%
D130
D.162Z
0.145Z

|0.126E

'

PHAI

.62
0.5638Z
D.727Z
0e.7835E

0. 766G

Qa695Z

0.7369c

ng
05
ns
66
a7

U4
g5
(1]
07
08

ca
05

a6

(thrg

Gc8

¢5
06
ey 4

o8

NG
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0.250E-04

SUMPIN+1)

0. 970E~03
0. 294E—-04
0.129E-05
0. 833E-07
0.428z-08

0. 200z=-04

SUMP N+ I

0, E655E-03
D« 134E~04
0.794E-06
C«5S10E~-Q7
0.295E-08

SUMPIN+1?

0e446=Z-03
Ce.118E-C4
D.503z-06
Ge 271E-C7
D.219Z-08

0.500=-05

SUMP N+ 1)

D.7122-04
D« 168E-0S
De 725507
0Da.4352-08

LEMDA= 0.250E-03 LEMDASE

N U PN SUMI (N )
| 0.982E-04 De479E-01 Dae489E-01
2 0.297E-05 0«219E-02 D +222E-02
3 0.130E-06 0.128E-03 Dael13DE-03
4 0.813E-08 D.979E~D5 J«SB7E-0S
& Co430E-09 0<4932E~06 1JeS36E-06
LEMDA= O.200DE-D3 LEMJA S=

N U PN SUMP (N
1 Ge6625-04 D.4DBE—01 Do 4al12E-01
2 De1B86E~05 O0e172E-02 0.174E-02
3 0e799E~07 0+98BE-04 14996E-04
4 0.512E-08 0:755E-05 0 760E-05
5 0.206E-09 L[.727E-06 D.729E-06
LLEMDA= (e 160E-D2 LEMJAS= 0.160E-04
N u. PN SUMP [N}
I 0e450E~04 D+346E~01 J«3S0E-D1
2 0.119E-05 D0.138E-02 32.139E-02
3 0.505E-07 O0.785E-04 D.790E-04
4 0.272E-08 D.5D3E-05 2.606E-DS
5 0.2205-09 0.S88E-06 3.591E-06
LEMDA= 0+S00E-064 LEMDAS=

N u PN SUMPIN )
1 0.7145-05 0.178E=01 Y:l7BE-01
2 0.15BE~06 0.629E~03 D.631E-03
3 0.726E-08 D.367E-04 3 .368E-04
4 0e436E-~09 0.208E-05 0.298E-05
S 0.3B7E-10 D0.307E-0& 3.307E-06

0«.386E-09

D

8.048
5.366
4016
3.299
1.838

D

8.038
5357
44013
3372
2033

8. 031
5.3351
3.598
2«807

2=330

B.009
5.334
3.%48
2923
2517

PHAL

D.B19Z
0.181E
0.309=
0.406E

D.428%

PHAIL

0.121Z
D.238Z
0.503=
0+ £58=

D.6862

PHAIL

0.179Z
0e449E
0.791E
0.,1CG3=
0.106=

PHAI

De112E

Ca317Z.

D.544=
Cs671C
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M= 1 MEO=0 »1250
‘LEMDA= (e300E-01 LEMDAS= 0.300E-02
N u PN SUMPIN)  SUMPIN+1)
1 0.3106-01 0.259 0. 290 N.310E-01
2 0.597E~02 O0.747E~01 0.806E~D1 O0.597E-D2
3 0.1555-02 0+258E-01 0.273E-01 0Oe155E-02
4 0.511E~03 0.l107E-01 O0+112E-01 0.S11E-03
S 0.203E-02 0.5D06E-02 0.527E-02 (a203E-03
LEMDA= 0.B800E-( 2 LEMDAS= 0,800E-Nn3
N U PN SUMP{N) SUMPIN+ 1)
1 0.464E-02 D0.145 Dae 150 D.a64E-D2
Ce765E—C3 ([ e35SE-01 £e366E-61 DeT76SE~N3
0.205E-03 0«128E-01 D.130E-0! O.205E-03
0.729E—04 0.S570E-02 DeS577E-02 DO«729E—04
0.309E=-D4 0 .290E-02 0.293E-02 0.309E-04
LEMDA= D.40GE-02 LEMDASS Q.40DE-03
M (8] PN SUMPIND SUMPIN+ 1)
1 O0.1S0E~L2 DL.119 te121 0. 190E-22
2 0+319E-03 0.299E~01 5e302E-01 Ce319E-03
3 GeBB3E~04 CL.110E-01 D.111E-£1 [.883E-04
4 0.321E-04 0.501E-02 0e505E-02 0.321E-04
5 0s139E—04 D .260E-02 $.261E-02 De139E-r4
LEMDA= 9.250E-52 LEMBAS= Qa.250E-G2
N U PN SUMPIN?Y SUMPIN+1)
1 0.109E-02 0.109 0. 110 0+109E-02
2 0.18SE~0C3 0 .27BE-01 0.280E-91 0,1856-03
3 0.520E-04 (e104E—0O1 .105E-01 Ga-520E-04
4 GelS1E=04 D eBTTE=CG2 D4 a475E~G2 (. 191E-"4
S QeB3IE~05 0D.249E-02 (s 250E-02 0831E-05

D

4,000

2. 6€7
2.000
1.600
1.333

4,000
2. 667
2000
1.600
1.333

4,000
2. 067
2. 000
1o 6NN
1334

142

PHAT |

125.
454,
0.129E
0.313E

04
04

Q0+658E 04

PHAI
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0.348E
0.973E
D.219E
C.431E

PHAIL

U.210E
G . B3HBE
e226E
0:499E
G+962E

PHAI

0.368E
Q.14848E
0.384E
G .B838C
C.161E
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LEMDA= 0Q.2C0E-D2 LEMDAS= 0. 2I00E-03

N U PN SUMP{N) SUMP I N+ L) D PHAI

1 0.8&4LE~03 0.105 . 106 C.B41E-03 4.000 0.475E 04
2 0.144E-03 U0.271E~0t 0.272E-01 0w 144E=N3  2.667 '0,1855 05
3 0.,40B8E-~04 0.102E-01 "Ue102E-01 0 +408E~04 2.000 0.,490E 05
4 0.150E-04 0.470E-02 0.471E-02 0.150E-04 1.600 O+106E 06
S5 0.655E-05 0.246E-02 0.246E-02 0.655E-05 1.336 D.203E 06
LEMDA= Oe16GE-D2 LEMDASS Qu160E-C3

N U PN SUMPI N} SUMP{N+ 1) D PHAL

1 D.655E-03 025102 Dal03 0.ES55E-03 4,000 0.610E8 04
5 0.113E~03 0.265E-01 0.267E-01 0.,113C-03 52,667 B.235E 05
3 0.321E~04 O0«1C0E-01 0D.101E-01 ©.321E-04 2,000 0.623E 05
4 O0.119E—04 0 .464E-02 DB.465E-02 0.119E-04 1600 0.135E 06
5 0.518E~05 O0.243E-02 0e244E-02 0.518E-05 1.333  0.257E 06
LEMDA= 0. 100E-02° LEMDAS= D+ 100E-03

N u PN SUMPIN) SUMP{N+1) D PHAI

1 0.392E-03 0.,981E-01 0,985E-01 0.392E-03 4.000 0.102E A5
s 0.686E~04 0.257E-01 0.258E-D1 D0D.686E-04 2.667 0.389E 05
3 0.1965-04 0,9B0E-02 U.981E-02 0.1956E-04 2,000 O0.10G2E 06
4 D.T27E=GS5 Da454E-02 0.455E-02 0,727E-05 1600 0.220E 06
5 ©0.319E-05 0«239E-02 0239E-02 0.319E-05 1.333 0a.4185 06
LEMDA= (.S00E~D3 LEMDAS= 0.500E~04

N U PN SUMPIN? SUMDP{N+ 11} D PHAI

] 0.1BSE-03 0.945E-0! U0.947E-01 n,189E-03. 4,000 D.212E 05
5> 0.334E-08& 0.251E-01 0,251E-01 0Q.334E-04 2.667 0(.798E 95
3 0. S6NE-05 (.S60E-02 0.S61E-02 0.960E~05 2,000 0.208E €6
4 0s35BE~05 0.447E-C2 0.,447E-02 0.358CE-05 1.600 (.44BE Q&
5 0.157E-05 Ge236E-02 G.157E-05 12333 0+B49E 06

0 .236E-02
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SUMPIN+1)

0.9276-04
De165E-04
0+475E-05
0.1776-05
0.780E-06

SUMP [N+ 1)

£.739E~04
¢.131E~04
0.379E~05
0.142E=-05
C.6235-06

SUMP IN+1)

0.5892E-(4
Ce195E-04
C«303E-05
.113E-C5
Q. 498E-0C6

SUMP{ N+ 1

Ce183E-04

0+326E—-05
0.942E-006

0s352E-06

LEMDA= (e 2SDE-03 LEMDA 5=

N v PN S UMP (N}

1 0.927E-04 0.927E-01 0.928E-01

2 0.165E~04 De24T7E-01 (§e247E-01

3 0.475E~05 0.950E-02 0.950E-02

5 0.7B0E~06 D .234E-02 0.234E-02
LEMDA= G.200E-03 LEMDAS= 0.200E-D4
N U PN T SUMPINS

I O0.739E-04 0.924E-01 0D.S24E-C1

2 0.131E-04 O0+247E~01 0.287E-01

3 0.379E-05 O0+948E-02 0.948E-02

4 0.142E-05 0 .442E-02 (.443E=-02

5 0«e623E-06 0.234E~02 3,234E-02
LEMDA= Ge160E-03 LEMDAS= D.l60E-04
N v PN SUMP(N)

1 0.58B9E~04 0.921E-01 D.921E-21

2 0.105E-08 C .246E~01 Da.246E-01

3 0.303E-05 0.946E-02 (,947E=-02

4 0 113E=CS5 C.842E~02 [.4462E-02

S 0.4985E-06 0.233E-02 0.233E-02
LEMDA= 0.S500E-03& LEMDAS= 0.500E~05
N u PN SUMPI NI

1 0.1835~04 0.913E-01 0G.913E-01

2 0.326E-05 De245E~G]1 (e245C-01

3 0.942E-06 (+942E-02 0.G42E-D2

4 .352E-06 (+A440E-C2 0.4480E-D2

5 0al55E—06 0+233E-02 0.,233E~02

Ce155E-06

D

4.0900
2.667

2.000
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1.333

D

4. 000
2,667
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1.1334

42000
2¢667

2,600
1.660
14334

44000
20067
2.000
1.600
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"0 .541E

PHAL

0.431E 05
0.162E 06
C.421E 06
06

07
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0.171E

PHAL
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0.203E 06
L.527E C6
0.1135 07
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0.219E 06
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LEMDA= Tte

BO(E-
N u

1 0.514E-02

2 9.575E-03

3  0.9455-04

4 0.20SE—D4

5 [B.576E-05
LEMDA= (.400E~-02
IN U
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2 Da1T71E-03
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4 0.£52E-05

S 0.1875-05

LEMDA= 0.250E-02
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M= 2 MED=0 + 1250
LEMDA= G.300E=D1

N U PN
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2 0.197E—-02 0.300E-01
4 Qea46TE~03 DW901E-02
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e 178
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Da177E~01
DL3T7TE-D2
0.S00E-03
fe244E-03

LEVMDAS= (.800E-0G3

SUMP (N+1)

De101E-D1
D.113E-D2
{1, 187E-03
N.44E-T14
C.114E-04

LEMDAS= D.4n0E~-03

SUMB{N+ 1)

7 .338E-"2
Ge360E=-D3
0.S68E-04
D.130E~-N4

G«372E-05

G.250E~03

SUM {N+ 1)

0. 169E~-02
CalB7E-03
Ne.283E-04
Q.667E-05
0.196E-05
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!

1. 340
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LEMDA=

N V] (2R SU4AP N
I 0.623E~03 D.77IE-01 C.783E-01
2 0.613E-04 D.114E-81 ©2,1156-01
3 0.105E-04 G.261E-02 D.264E~02 .
4 0.250E~05 Ga777E~03 D.782E-03
5 Qa737E~006 0Q27SE-03 De277E~-03
LEMDA= 0.160E-D2 LEMDAS=

N V] PN SUMP [N}
1 0u460E~03 0+713E-01 De722E-01
2 0+455E—04 Del106E-0! OeiD7E-01
3 0.790E—05 De245E~02 ae247E-D2
4 0.1B9E=05 Q.736E~03 (1.740E-03
5 0eS562E—06 [ «262E-03 De263E-03
LEMDA= ©.100E~02 LEMDA 5=

N U PN SUMP{ N}

1 0.252E~03 0.626E-0! 0.631E-01
2 0.253E=04 0«944E-02 0s949E-02
3 0.447E=05 D.223E-02 0.223E-02
4 Qu10GE—~05 (+677E-03 (+679E-03
5 00326E-06 0.284E-03 (1e2645—03

LEMDA= 0,500E-03

N

—

oW

U

Ga111E-03
Oe 114E-G4a
0. 205E-C5
0-504E-06
Ce 1535086

De. 200E~0 2

L EMDA S=
PN SUMP{ N}
0 +552E-C1 Ge554E-0G1

G.852E-02
0 «204E-02
D=630DE-03
D.229E-03

01e 854E-02
e 205E-02
D+.631E-CG3
Da229E-03

LEVMa5= 0.000E—~03

SUHPINt 1)

Qel240~02
Cs122E-03
0+ 210E-04
0e499E-05
Cal47E£~05

0. 160E-C3

SUMP{N+ 1

GeGI7E-03

0.908E~114

0.158E-04
(.37B8E-05

Gsll12E-25

D« 100E~-C3
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f) s SO2E-03
0+ 5S05E-04
C.B92E-015
0s217E-05
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0.409E5-05
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D
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2.674
2.005
1.603
1.336

D

4. 00G9
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1.237
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2+686G
2. 001
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LUMDAE Gy b =L 2 LoMirass Ge2Lali~"4d

N u P SUMP N} SUMD N+ 1)
1 0. 515E-04 D.5S14E—"1 "+ S15E-G1 Ca1836-33
3 0.980£-006 Del96E-02 Ne 196E~-0G2 el96E—~05
4 0. 24 3E-06 D.607E-03 D60BE~-D03 0.486E-06
5 0.741L-07 U «222E=-03 0.222E—03 0.148C-06
LEMDA= Q.200E-J23 " LEMDAS= D.200E-04

N V] PN SUMP{N) SUMP{N+1)
1 D« 400 6E-04 0.507E-01 0.5NT7E-0OL 0.811E-04
2 0.426E~-0UD 0.798CE—-02 Cs 799E-02 D.852E-05
3 Q. 77 7E~0G 0 e194E-02 D 194E-D2 D.155E-05
4q 0. 193E-06 D.EN3E-03 Ve GD3E-C3 0 «386E-06
{

? 0.5B8E-0O7 0.220E-03 (s 221E-03 0.118E-06
UEMDA= 0. 160E-[3 LEMDAS= 0.160E-Q4

N T PN SUMP{ N} SUNMPIN+1)
| i '

1 0.321E-04 0.500E~01 D.SOIE—DI C.eB41E-04
2 Q. 33B8E-05 0.791E-02 Ga792E-02 De675E-05
? Deb617E—GE -0.193E-02 0.193E-02 0.123E-05
‘!!- 0. 153E-06 0} +599E-03 0. 599E-023 ND3Q7TE-GH
|

5 0.46SE-Q7 0.2}92E-02 D 219E-G3 0.938E-07
t EMDA= 0D.500E-04 LEMDAS= 0., 500E~-05

N V] PN SUMP{ N) SUMI [N+
} 0.963E—05 D 484E-01 i« 488E=-01 Da 194E=04
red 0.103=-05 Q772E~02 Oe772E-02 e 2D6E-05
3 O.ItQE—OG Cel1BGOE~Q2 0, 1B9E-02 0.378E-0&
4 o.aLzEPOT D-.589E—03 D.S89E-03 D.«943E-07
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SUMPIN+ 1}

0.156

0ostQaE~01
0 +946E=-G2
0.2196-02
0,530E-03

NWBPOE-TC3

SUMP N+ 1)

0.18B5E-01
D199E-02 .
De264E-C3
C.443E-D4

Cea910E-DLS

C+400E-03

SUMPIN+ 1)

N.5T7TIE-02
G e 469E-D3
0-5S7TIE~D4
NaGSlE-25

0.201E-05

Qe 250E-C3

SUMD N+ 11

N.264E-02
Caloc~03
Na238E-024

De404E-05

M= 3 MEQ=0 1250

LEMDA= 0, 300E-01 LEMDAS= 0.3C0E~-02

N U PN SUMPI{N?

1 G.598E-01 D .369 D.525

2 04151E-01 0a.l150 0e 150

3 0.3455-02 0.478E-01 D.S73E-01

4 0.788E-03 0«141E-01 D.162E-01

5 Q.189E-03 0 +413E-G2 D.466E-N2

LEMDA= QeB0ODE=D2 LEMDA S=

N U PN SUMPIN)

I C.643E-02 De185 . N, 203

2 0.686E~-03 0.,302E=-01 D.,322E-01

3 Q0Qe903E~04 0.537E-02 0.553E-02

4 0.151E—-04 O0113E-02 0.l1l17E-02

5 Q.309E—-05 0.279E~-03 0Da.288E-03

LEMDA= ODe¢400E-02 L EMDA 5=

N ¥ Pid SUMP{ N)

1 Gel194E-C2 Co11E Del122
Ne159E-G2 0Qs144E-21 2. 14GE=-01
0.1035-04 0.2356-0G2 0.250E=-02
Ds 320E-05 [=49GE-03 De49GE-03
0.E75E~06 Uel240=03 (4 126E-03

LEMDA= Q.250E-G2 L EMDA S=

N U PN SUMP{ NI}

| D.BI9IE—=C2 0.868E-01 C.B894E-01

4 0.136E~05 0.,335E~C3 0.339E-03

5 0e264E-06 n.878E-04

0.B69E~Q 4

0« 876E-06

D

4.285
2a 867

2.1328

1699
1.408

D
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2.038
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440482
24 6€5
2,320
l«614

1.346

4,026
2684
2.012
1.607
1342

0.397E 0%
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LEMDA= &, 20 [ =72 LEMIOASE ¢, 0— 01
N U P SumMP (N} SUMEL L, . =y
I 0:6255-03 0.764E-01 U.783E-01 Oul8% _n, . -v Z.zsp
2 C.451E=C4  §.B32E-C2 0a846E-02 Del38tng - 51 =564 #5
3 0e549E-05 0.1356-02 Ou137E-02 C.164i.9,. - ~1u C.36€ 16
¢ 0.944E-06 0.291E-03 D.204E-03 0.2821.4g o .o Sel74E 17
S De2UBE-06 C.766E-04 D.772E-04 DJ€20i-, . 15 C.5298 07
LEMDA= C. l60E-D2 LEMDAS= 0.1GDE~G3
N u PN SUMP(N) SUMP ! Ly, B pAsl
I D4842E-03 0.680E-U1 $.693E-01 0413214, i ~i+ C.9D65 04
2 04314E-04 0.727E-02 0.736E-02 0,937(4, - .78 0.852E 05
3 0:3B6E-05 0.119L~02 O, 120E-02 04115, 5, -, :i De521E 06
4 0.670E-06 O.ZéDE-OBi {e262E-03 D.2077 = . .= 2495 07
5 0.1490-06 0.090E-34 G.694E-08 0.445 . a3 D.Sd2E 07
o
LEMDA= L,108E-02 LEMDASS, G, 1Nn%E-C3
N U PN SUMPIN) SUMP [ 1) 2 PHAT
| !
| 6.2226-03 0.549E-01| 5.S556E-01 D.6620: 3 ., 53t  0«18IE 09
I - .
2 D.156E-04 0.581E-02] 0.5S86E-02 0.467r—4 5 s7e 01715 06
3 0.196E-05 0.973E-03! 0.979E-03 0w586E-5 5, s0c 01028 07
4 0.34BE-06 0.2176-03 5.218E-03 0.1080 l.eo} D.a60E 07
S 0.78%E-07 0.S86E-04 0.589E~04 0.236F- ,,1s35 01708 08
LEMDA= 0450050 3 LEMDAS= D,5006~04
N U PN SUMPIN) SUMDT - PHAl
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S 0e343E-07 0.SN9E-04 D.510E-04 D.103f-, |, z3n 0e392E 08




LEMDA= G, 250E~03 LML SE 0, 250GE~ 34

N U P SUMP N} SUMB [ N+ 1)
1 0.3B1lE~04 0.3BCE-~01 {4 3B1E-01 De]l4E=-03
2 04279E-05 0.418E-02 0.41GE-D2 0.837E-05
3 0.36BE~06 [.7356-03 05.736E-03 0.110E-05
4 D.6HIE—07 0.170E-03 Das170E-03 0.204E-06
5 0.159E=07 0 .473E—0G4 §4474E=04 Do 4T76E=NDT
LEMDA= (1, 20RE—~[ 3 L EMDAS= D.200E-04

N U PN SUMP{N) SUMD (N+ 1)
1 Ca206E-04 04369E~01 D4370E-01 Q.886E-04
3 0.288E-06 0.720E-03 n.721E-03 ©.B65E-06
4 0.534E-07 0 el167E~63 0.167E-03 D.165E-76
S 0.124E=07 0.467E~04 Dad6T7E-08 Ce373E-07
LEMDA= (. 160E-03 LEMDAS= O.160E~04

N U PN SUMPIN ) SUMP{N+13
I 0.2315-04 0+36GE=01 D.360E-01 (.691E-05
2 04171E-05 (0.400E-02 04401E~C2 0e513E-05
3 0.227E—=06 0.709E~03 0.710E-03 0.6BlE-06
4 0.822E-D7 0+165E-03 0.165E-03 0.127E-06
5 0aG7IE—08 D .B61E-04 a451E-D4 0Ooe294E—07
LEMDA= GuS500E~D4 LEMDAS= 0,5005=05

N U PI SUMP (N} SUMP [N+ 1)
1 0.669E~05 0 .334E-01 0.334E-01 0.201E-04
2 0.505E~06 0.379E=02 1.379E-02 0.151£-05
3 QuBTSE~07 Q.67BE-03 1.678E-02 [.208E-06
4 0s127CE=07 Cal59E-03 {4 1S9E-63 (.3820-07
5 0.302E—08 (0.846E-04 i,486E-08 0 «S06E=0

D

4,003
2. 668
2.0C2
1.602
1341

4.0072
2. 668
2. 001
1569
1.223

4. 002
2: 668
2. 0G0
1.601

1.327

4.00]
2.667
2. G52
le6dE

1.353

ibo

PHAIL

0.105E
0+ 955E
0.544E
0.235E
0.844E

PHAI

0.135E
G.122E
0.694E
299K
0.107E

PHAI

Cal78E
04156E
0.881E
Ce379E

0.136E

PHAI

0.568E
U.528E
0a.2950
O.126E

G e448E

66

06

07
08
oa

256
N7
nz
23

09

07
Q7
o8
Qg

06
o7
08
09
09

150



TaBLE~--4424¢
2t ok 2Ok

M= 4 MEC=0 «1250

LEMDA= 0.300E-01 LEMDAS= 0.300E-42

N v PN SUMP N SUMPINEL)
1 0.725E~01 U «385 Le619 Ge234

2 0a220E-01 0.194 De 268 0.744E-01
3 Ca577E-02 0.726E-01 L.92BE-GI 0e.201E-G1
4 Qe 14 1E-02 D .222E-01 D e 283E-01 G«504E-D2
5 (e 34CE~C3 [DL.69L4E-0C2 e BIT7E-G2 0,123E-02

LEMDA=
N U

1 C.7B6E-D2
2 0.896E-(C3
3 G.111E-032
4 0.159E-04
5 Ge269E-25
1 EMDA =

N U

1 0. 22802
Ce17BE-03
G 182E-04
Q.2428-05

e WM

0. 40 3-06

LEMDA= (+250E=32

N v

N.1G0E-02

s

0. 655E-04
0. &33E-05
0. B4 2E-06

N & W

A.35848F=NF

Ce GUOGE~UZ2

CeqaQUE—-L2

PN

f.217

D-383E~-01
0.641E-02
D.116E~-02
0.239E-02

PN

Cel34

¢ e159E-01
0«218E-032
G«366E-03
0 .736E-04

PN

1 .963E-01

0.954E-02
Del24E-0CG2
G.206E-03

M 420F—fa

LEMDA S=

SUMP (N

Wae 246
D.417E-DY
e 683E-02

fie 123E-0D2

Ge249E-03

SUMP{ NI

Peld3

Del6BE-C1
e 225E-G2
T e 275E~N2

3 T751E-0Q4

SUMP({ N

e 120

0e9BOE-02
0. 126E-02
e 210E-03

N AR MA

LEMDAS= $.8B%)c~-72

SUMBIN+1)

£e296E-01
5.343E—Gé
0e426E-03
CeBHIGE~-G4

G.l0G5E-04

LEMDAS= 0.400E-CGCZ

SUMPIN+ 1)

0.8856~02
e BOHE=D32
. 712E-D4
[ aG52E=-25

e 159E=-C5

a250E-0223

SUMP [N+ 1}

Ne393E~-02
e 258E-22
0«250E~-04

D«334E-05

A CPRE-NF

D

44425
2.370
2. 211
1e?752

1. 4647

4a124 -

2751
2057
1.641

1264

40063
2.75C
202G
le521

1.347

151

PHA L

56+ 6
122.
381,
C.124E8

Ue425E

PHAIL

S20,
0 «306E,
Del136z
O.103E
Q.507:c

PHAL

*«178E
Fel32E
Cell2E
D.670E

N .334E

PHAI

Ve ) 3Z
Ced4)1E
G.319C

U.191E

[ [ g e S ey

D4
05
06
06

5
a6
06
7

"5
Vb

o7



LEMDA= 4 2C0E—-02 LEMDASSE Oe200E-C3

N U PN SUMP{ N} SUMP( N+ 19
1 0.6B4E—03 0.828E-01 U.2B855E-01 0.2695-02
2 De822E-048 0.772E~02 D.78BE-02° 0.167E-03
3 0.404E-~05 0.590E-03 LelOLE-02 O0O.160E-04
4 0.542E-06 C.166E-03 Gel658E-03 0a«215E-05
5 DaG34E~07 De344E-04 (e348E-04 Q.371E-06
LEMDA= 0. 16GE-02 LEMDAS= 0.160E~03

N U PN 5UMP(N) SUMPIN+1)
1 O0.471E-03 Q.7I1BE-01 T .736E-01 (,186E-N2
2 0.277E-C& DLG3BE-02 D.649E-G2 0.110E-D3
3 0.265E-05 [.B816E-03 . WB26E-03 Del055-04

' |
4 Ga3592-06 D.13BE-D03 D0.140E-G3 0.143E-0S
r ,
5 0.631E=77 (.290E=G4 {J262E-04 $.251E-06
. |

LEMDAZ 0o 100E=32 LEMDAS= .rons-oa

N V] PN l :’(Nl CSUMPIN+ L)
1 0e222E=02 0.546E-01 U CeBSIE~D3
2 0.124E-04 0,458E-02 3.463E-02 0.491E-04
3 0.119E—05 0.591E-03 0.596E-02 0.475E-05
4 0.165E~0E D.103E-03 VI03E-03 DL.ES8E-06
5  0.202E~D7 C.220E-04 {.2225-04 0.116E-~D6
LEMDA= 0e.S00E-03 LEMDAS= 0.500E~04

N U PN SUMP( N) SUMP [N+ 1)
1 DeBOLE~04 Qe397E=C1 2+401E-0G1 DC.2Z19E-G3
2 0«4405E-05 0+32BE-02 0.329E-02 (C.175E-04
2 0.438BE-06 0+436E~-03 (.438BE-02 N.175E-0%
¢ 0.632E-07 0.782E-04 D.784E-G4 0.252E-06
5 0.116E=07 ODt73E-D8 54173E~04 N.461E-C7

D

4.032
2,688
2014
1. 614

1.345

4,025
2. 684
2s*12

1.€11

1.252

4,016
2.678
2+ 007
le602
1.317

4.005
2.672
2.00Ca
le12
1.23¢

152

PHAI

¢+589E
0.£38E
0.499E
0.2938C
0.144E

PHATL

0 .B34=
G .968C
0.759E
0.448E

Ce214E

PHAI

Ce.131E
0217
0.168E
G.9269C
(1 e452E

PHAI

0.500E
T.56082
0e457TE
0.255E
G116

04
05
o6
07
08

04
05
06
07
68

05
D6
07
07
o8

05
26
07
o8
09

152



LEMDA=

N

-

2 0.180E-05 0.270E-02 0,271E-02
3 0J1BSE-U6 D 369E-0U3 D.370E-C3
4 De272E-C7 D.67T6E-U4 D 6TTE-(4
5 (4SG6E—U8 [We152E~G4 [ .152E-04
LEMDA= Ge200E~DR3 L EMDA S=

N U PN SUMP{ N)
1 0.246E-04 {(.306E-01 0.307E-01
2 0.13BE-CS 0D.259E-02 {i,25%E-02
3 0s.143E-C6 (.35€FE-03 5 ,357E-13
4 0.211Z2-07 (+656E~-04 Je657E~GA
5 0.391E~08 D.14BE-04 (. 143E~-04
LEMDA= (4 160E-03 LEMDAS=

N U ‘PN SUMP{N)
i1 O0.1BBE-04 D .294E-01 Ua.294E-Gl
2 Q. lCTE-05 0.250E~-02 {.2531E-02
3 G.111E-DE ([.346E-0Q02 D5.347E-03
4 0a.166E=07 («640E-04 (.641E~-D4
S 02313E-08 DL145E-04 U.185E-04
LEMDA= 0.S5UGE~-J4 LEMDA S=

N U PN SUMPIN)
1 0+519E-05 0.25GE-01 0,260E-01
2 0.3035-06 D.227TE-02 O.227E~0D2
3 0.320E—07 D«220E-03 D,.320E-03
4 044B2E-QB 0 +598E-04 11«598E-N4
S (.90BE-09 0.126E-04 2J.1365-04

U

Ua323E-04

0. 250E-02

PN

¢ «321E-01

LEMDA S=

SUMP (N}

@ e 323E-0G1

Oe25NE~-D Y

SUMPIN+1])

De129E-03
0W721E-05
0a.739E-06
0« 10BE-06
De2L2E-07

De 200E~104

SUM2(N+D)

0o 9BOE-G4
T« 553E~T"5
D« S5S7NE-06
D« BA42E-Q7

C.156E-D7

0. 160E-04

SUMP(N+11}

0. 752E-G4
Ce427E-05
Csa44°-0C
Let&54E-07

el125E-97

G«5S00E~05

SUMPIN+1)

Ce2Z20B3Z-04
0.121E-035
0.12BE-06
0. 193E~0C7

(e3263E-08

D

163

PHAL

40046701 Dal24E

2« 6EG
2. 003
1e60G7
143323

D

4,903
2. 669
2., 0Q
1.6{4

1.323

D

44203
2e 668
22001
1.529€

1.351

D

4e001
2. 668
2.001
1e611

13321

{.148BE
T e108E
0.591E

C+263c

PHAI

N.163E
£« 193E
01402
G«7562E

t«338B=

PHATL

U.212%
0.249E
Q«180=
0«9 7CE

G e4322

PHATL

G« 77OC
0.8380E
06258
0e334E%

Celda7=

06

N6
o
08
38
0g

06
07
08
a8

co

153



TapLe-4a25.

L 22 AT S SSEEE RS

M= 5  MEO=0 41250
A
LEMDA= 0. 300E-01 LEMDAS= 0.3G0DE-02
N U PN SUMP( N} SUMP { N+ 1}
1 0.836E-01 D.3B0 e G695 0,315
2 0.2956-01 0.231 U e 349 f.118
3 0.886E-02 D.101 D.138 0.3695-01
4  0.,240E-02 D.364E-01 0.467E-D1 0.103E-01
5 0.613E-03 (+117E-0! 0.143E-01 0.268E-02
LEMDA= («BCRE~D2 LEMDAS= 0.B93E-03
|
N U PN SUVP(N) SUMD N+ 1)
|
1 GaS320-02 L .236 . 289 “ T e 42GE-T1
2 (.118E-02 D.4B7E-GI 3.5425-5% 0.554E-02
3 04147E-C3 0.B27E=02 04897E-02 0.697E-03
4 0 IS7E-04 0a142E-02 Gl 15-9% 0+ 926E-G4
5 0N.29SE-D05 0.261E-03 D.275E-03 0.l144E-04
LEMDA= ©.400E-02 LEMDAS= D.40DE-03
N ¥ PN SUMP (N ) SUMP ( N+ 1)
1 D.20eE-CG2 [,153 2. 166 fis 12BE-01
2 («2132E-03 $.188BE-01 v.198E-Gl N.1032E-02
3 C.200E-08 0 .237E-02 (.247E-02 0,972E-04
4 0.23GE-05 0.345E-03 De356E-0U3 De113E~C4
5 0.325E-06 D .585E~-04 G-GO[E—O% 0+ 160E-05
|
LEMDA= D,.250E-02 LEMDASz.b.aioE-C3
: |
N U PN SUMP{N} SUMB{ N+ 1)
! OG.114E-02 D.108 Jells 0 .555E-02
2 0.719E—-D4 G.1D04E=-01 2.107E-C1  0.352E-0G3
3 O0.604E-05 O0117E-02 Gel20E-02 Ce297E-04
4 0.673E-N6 L[ .164E-03 [ ,167E-03 £ .232E-05
5 0.959E—-07 0.277E-04- 0,.,2B2E-04 0.474E-06

D

4.5€2
34475
2+ 285
1.806
1.488

4.1€5
2779
2.077
1655
1.375

(&

40084
24722

2,038

1.628

1.361

4,053
2.702
2.524
1.619

le 36E€

154

PHA |

50.0
1.1
256 .
751

0243

PHAI

443,

C.235=
0a142E
0 ¢838E
D.460E

PHAI

0. 153E
Dal28E
Gel102E
0-?GTE
C.418=

PHAT

0.355E
£ .376E
U «335E
Ge241E

C.l142E

04

Q4
Q5
CS

06.

D4
&5
N6
6
07

24
ns
26
07
08



"LEMDA=

G 200E~D 2 LEMDAS= De200E-03
N U PN SUMP (N ) SUMB (N+ 1)
I 0.767E~03 U .919E-0] 1.956E-01 0.375E-02
2 0.842E-04 0,803E-02 0.825E-02 0.218E-03
3 0.360E-05 0.878E-03 J.896E~03 De178E-04
4 0.400E—06 D.122E-03 DUa.124E-03 0.1986-05
5 0.562E—07 0.208E-04 0.211E-04 0.278E-06
LEMDA= 0. 160E-02 LEMDAS= B.160E-63
N U PN SUMP{N 3 SUMB (N+1)
1 D0eS51GE=03 D.784E~01 D.BOYE-D1 D,2556-02
2 0.278E-08 [ W634E-02 :e648E=02 fiel37E~C3
3 0.222E-05 (.680E~03 H.691E-03 0.1105E-04
4 Qu247E-06 J.948E~U4 HeSHNE-04 Ce122E=05
5 0.362E—(7 D163E-04 De165E-04 NelBOE-0C
LEMDA= €. 100E=D2 LEMOAS= 0.100E-03
N U PN S UMP (N ) SUMP [N+ 1)
] 0.234E=02 O0.572E-01 3«5B4E-i11 Ls116E-C2
2 0s1125-04 0.414E-02 0.420E~02 0.5575-04
2 GeSBBE-056 D e43BE-03 [4443E~03 Ne441E-05
S Gul4T7E-07 GWl1CE-04 a111E-04 F,7325—"7
LEMDA= 04 5GNE-C3 LEMDAS= 0.500E-04
N U PN SUMP{N) SUMPIN+1)
1 Ge7B855—04 O0.3BBE-01 H.392E-01 (a3G0E-03
2 0.354E-05 0.263E=02 0U.s2656~02 0.176E-04
3 0.286E-06 D.2B4E~03 De285E-03 0.143E-05
G Ge335E-07 0.416E=-04 0.418E-04 0.l67E-06
5 0.533E-08 Ue761E-05 U¢764E~05 Da266E=07

D

44,0042
2.695
2.02C
145616
1.233

420034
2.689
20156
l.611

1.372

4.%521
2.681
2.010
l. 20

1.322

4011
2e 674
2. 207
1. €605
1.398

155

PHAL

Ca.527=
0«610E
0 .56LE
CettD4E
(e 237E

PHAI

0.777E
£.9692
0.907E
L .5652E
Cs379E

PHAI

L1728
0.235E
0.226E
D.160E
0.906E

PHAI

Ga.511E
De756E
0.702E
Cea 792
0.262E

a4
05
Lub
o7
ng

04
a5
06
o7
a8

0B

G5
a6
c7
o8
g9



156

156
LEMDA= 0.250E~03 LEMDASSE D,250F-54
N U PN SUMP[N) SUM2 ( N+1) D PHAIL
1 0.295E-04 D.293E-01 4, 295E~01 0.1475-C3 4.005 0Q.1365 06
> 0. 133E-05 0.199E-02 (e200E~02 D.C68E~05 2.670 0.201E 97
3 0.111E-06 0e221E-03 D2.222E-03 (.534C-06 2,003 0.181E 08
4 0.134E-07 0.334E-04 0D.334E-04 G.669E-07 1.603 0.120E 09
5 C.224E-08 0624E-05 [.625E-05 (e112E-07 1.434 (.640E 09
LEMDA= D.200E~G3 LEMDAS= 0, 200E-04
N U PN SUMPIN) SUMP {N+1) D PHAT
1 0.220E-08 0e274C-01 0D,275E-01 D.11NE~-03 4.004 O0.182E 06
5 0.1C0E=05 0«187TE-02 D.l87E-02 0.499E-05 2,669 0.267E 07
3 0.841E-07 0=210E~-03 0,210E-03 0.,420E-06 2.902 0.238E 08
4 0e102E~C7 0.319E-34 D.319E-04 D.S509E-07 1.598 0.157E 09
5 0.159E-08 (.599E-05 D.600E-05 G.794E-08 1.324 0.834E 09
LEMDA= Ga=160E-03 LEMDAS= Q.160E-04 '
N U PN SUMP{ N} SUNP(N+1‘ D PHAL
1 0.166E-04 D0.258E-01 D.259E-01 0.8385-04 4,003 0.2415 06
2 0J760E-06 0.178E-22 D.178E-0G2 0.380E-2 2,669 G+351E 07
3 0.644E=0T7 O=201E-03 D,201E-D3 0N.22!1E-06 2.001 ©0.311E 08
4 O0.T92E—08 DN.3DT7E-04 D.307E-04 («396E-07 1.612 0.204E 09
5 Col3lE-~PB (+580E-05 CeS580E-05 O0.654E-08 14410 04108E 10
LEMDA= (.S50GE-04 LEMDAS= 0.5008-05
N U PN SUMP{N) SUMP [N+ 13 D PHAT
] .
1 Ge432E~05 0+216E=01 {e216E-01 O.216E-04| 4.001 Q.9275 06
2 Da204E-06 [+153E-02 DelS53E-02 0.102E~05| 24667 .13(E 2¢
3 Q.17BE-07 "0.177E-03 D>.178E-03 0.8B8E-G7| 2.001 O0.l113E 09
. !
4 DaZ19E—08 D2T76E-08 D276E-04 DND.L095~-07 1.585 D.724E €9
S D.24TE-UT 0 ,528E-05 {3.529E-05 (.1736-08 1.313 ¢€.3785 10



M= 5 MCC=0 1250
LEMDA= 0.300E-D1

N U PN

1 Ge G23E-—C1 C 362

2 0.372E-Uu1 0.258

3 {(e126E-01 131

4 0.38CE-02 0.530€-01
5 Q0.105E-302 L .1B6E-91

LEMDA= U.800E-ULEZ

TAQLE---4
ok AH kA E v A

i

SUMPIN)

e 756
e 427
e l91
e 7TI7TE~-CQ1
e 239E-G1

t= 0.250E~-0232

26

LEMDAS= D +3G0E-C2

SUMPIN+1)

s394
0.169
D.603E-01
0. 188E-91
 «533E~2

LEMDAS= 0.800E-023

SUMPIN+ 1)

‘G «583E-01

Cs841LE-42
Cs111E-02
N+ 149E-03
Q.215C-04%

SUMP{ N+ 11}

Ce174E—-1201
0. 150E=-0Q2
Us 137E-C3
0.146E-04

Cis 183E-05

SUMP(N+1)

T e TOSRE-T2

e482E=-03
T e 2T6E-04

T+ 368E-05

N U PN | SUMP N )
1
1 0.108E-Q1 0.272 E G.e 331
2 0.152E-02 0 .606E-01 4+E9GE-01
3 0.197E-63 0.10BE-0i G.L205-01
4 Q.2625=04 0.184E—%2 a.bng-oe
5 0.3755-05 D.321E-03 0[.342E-03
|

LEMDAS 0.20DE-02 LEMDAS= 0,400E~C3
N U PN SUMPIN)
L 0.306E-02 0.172 e 189
2 5.260E~03  C.225E-01 .. 240E-01
3 0. 236E=08 D W2TEE-C2 . 250E-02
4 G.249E-05 0.369E-03 e 3B4E-03
5 0.3126-06 0.556E-N4 ©.575E-04

|

|
LEMDA= U.250E-02 L EMDA
N u PN SUMP (N
1 0.129E-02 Dael121 0.123
2 0.824E-04 0.118E-01 2.122E-21
3 (.639E-05 0.1236-02 . 126E-02
4 0.6256-06 0 «151E-23 ., 155E-03
S  NeT7TLE=DT  («221E-064 Je226E~0C4

(: e 455E-110G

- 44687

3.182
2e 362
L. 862

1.530

6,206
2.808
2.096
1.669
1.386

D

4.105
2. 738
2e88

1« 634

1.3€7

44066
2,711
240730
1.622
1« 37%

157

PHAIL

45,6
82.3
185,
489.

«146E

PHAL

386
0.185E
0.1065
{ «636E
C.36GE

PHaT

0.134E
0.105E
(e« B6GE
0 +.656E

«438E

PHAT

L a314E
C+329E
e 318E
Ge25GE
U.178E

04

G4
0s
o5

o6

na
05
as
06
o7

g
015
06
o7
(0]5)

157



"LEMDA=

0.200E~02 L EMDA S=

N U PN SUMP{N}

1 0.B61E-03 0.102 0.107

> 0.490E~04 0.883E-02 0.911E-02 .
3 0.360E—-05 0.872E-03 0.B94E-03
4 0.346E-06 0.105E-03 0.107E-03
S  0.425E-07 De154E-04 0.157E-04

1. EMDA= Qe 160E-02

De 2NOE-L 3
SUMP{N%+1)

0.503E-02
0.28BE-~03

" 0e213E-0D4
" 0.205E~05

0.+252E-06

LEMDAS= 0.1€60E-03

SUMP{N+1)

0.338E-02
0.1756-03
Da«l24E=-0Q4
0.119E-05
0.147TE-0QE

0., 100E-03

SUMPIN+1)

D.ES58E-04
C.448E-G5S
0.433E-06€
G 573E-07

SUMPIN+ 1)

0e476E~-03
C.1B6E~24
Cel27E-05
0. 127E-06
¢.1BCE-07

N U PN SUMP{ N}
1l 0.576E-D3 0.863E~01 O« 896E-01
2 0,2976E-04 O0.674E-02 0.691E-02
3 0.210E-05 0.640E-03 0.652E~03
4 0.200E-06 Q.766E-D4 L. 778E-04
5 0. 247E-07 0.112E-04 0. 114E-D4
LEMDA= 0.,100E-G2 L EMDA 5=

N U PN SUMP(N)}
1} 0. 252E—-03 0.614E-01 G(G..628E-01
2 0«111E-04 ©0.407E-02 C.414E-02
3 0.752E-D6 D.370E-03 0.374E-03
4 Q.726E~07 O0=444E~04 0.+44BE-04
5 Q0.960E—0B 0D4665E-05 L.671E-05
LEMDA= 0.500E-03 LEMDAS= 0.500E-C4
N U PN SUMP(NY
1l 0. 799E-Ga D e394E-01 0.399E-01
2 « 212E-05 Q.231E-02 0Q.233E~02
3 04212606 0«210E-03 (.211E-03
4 0De213E-07 0.260E-C4 0.2615-04
5 0.301E-08 0.403E-05 0(.405E-05

o

4.053
2.702
2.024
1-614
1.363

4.042

2. 695
2,015
la612
1.3€1

fHe027
2. 685
2.013
le622
1. 434

4.213
2.676
2.309
1.632
1.487

0.B806E

158

PHAI

0.470E
0.552E
0 .562E
0.467E
0 .320E

PHAI

0.701E

0.908E
i

0.96I1E

0 +550E

PHAI

G .160E
0.242E
0.268E
0.223E
0e149E

PHAI

¢ .502E
0.859E

0.948E
.08
09

0.767E
G.494E

04
05
06
o7
038

04
c5
06
o7

08’

G5
Q6
G7
08
0%

06

a7

158



‘LEMDA= Q. 250E-33 LEMDA S= Q.250F-04

N U PN SUMP([N) SUMP(N+1)
1 0.282E-04 0.281E~01 Ds 282E-01 e l1A9E-03
2 0.107E-0S 0.l60E—0é O« 161E-02 O0.E43E-05
3 0.751E30? Pea149E-03 0. 150FE-03 0.450E-06
4 Qs769E—~08 0.1921E-04 (.191E-04 0.461E-07
5 0,114E-08 {.305E-05 04.308E-05 0.6B3E-08
LEMDA= 0, 200E-03 LEMDA S= 0. 200E~04

N U PN ‘ SUMPIN) SUMP [N+ 1)
1 0.207E-04 D .257E-01 e 259E-01 0.124E-03
2| Ce7BOE-NE 0.147E~D2 (.148E-62 (.473E-CS
35 02 558E-07 0 +139E-03 0.139E-03 G«334E-D6
4 1 QuB72E-08 GLW179E-04 5 .17SE-04 O .343E-U7
51 0.803E-09 0.288BE-05 0, 288C~-05 (.4381E-08

LEMDA= 0. 160E-03
1 .

N q PN SUNP(N)

| ) .
1 L0.154}:—04 0+239E-01 D.240E-01
2 | D.589E-06 0.138E-02 0,.138E-02
3 0.419E-07 0.131E-03 0.131E-03
4  0.432E-08 0.170E—04 O« 170E-04
5 0.6096-09 0.275E~-05 2.275E-05
LEMDA= 0.583E~D4 LEMDA S=
N u PN SUMP(N)
1  0.3756-05 C.I87E-Ul 0. 188E-01
2 D.1495-06 0.112E-02 0.112E-02
3 0.110E-G7 O0e116E-03 fia 110E-03
4 O.IIGE—OB G+ 146E-04 (a 145E-04
5 0s151E-09 0. 241E-05

0«240E-05

LEMDAS= 0O.16UE-D4

SUMPIN+ 1)

0.919E-04
0 .353E-0G5
D.251E~06
C«259E-07
D+.365E-08

0. SGUE-DS
SUMPINt 1}

0.225E-04

0+.895E-G6.

0.658E-07
O.E9B8E-08
0.9045-09

D

4.007
2,672
2.005
1.608
1.490

(3]

84,005
22 B78
2. 0¢4

1.5%6

1391

4.004
2.669
2. 001
1+588
1384

4. 001
2+667
l1.998
1.595
1253

159

PHAL

QC.142E

0«2493E
O.éBTE
0.209C
O.131E

PHAT

£.193E

» 23BE
" +359E
Ce279E
Ce173=

PHAT

Ce261E
B .454E
0.477E
0.368E
C.227E

PHAL

0.127E

0.179E

Ca182E
C‘. 137E
0.832E

06
a7
08
09
10

e
a7
o8
09
14

08
09
10
io

159



7 MEO=0 .1} 250

0. 705E-07

Y ABLE-—=4 /27

#****#***##«

M

LEMDA= 0.300E-D1 LEMDAS= 0 «30DE-02

N U PN SUMP{ N} SUMZ [N+ 1)

1 0.102 0 e336 de 8D ", 468

2 (.449E=01 D275 O e 500 " 225

3 0.170E~01 [ .158 {}e 249 JeONE=-Q1

4 Na563E-G2 Da721E-01 LL.103 Ca212E-01

5 Q0.,169E-02 0.279E=-01 ULa.276C-01 0.968E-02
|

LEMDA= 0.800E-D2 LEMDAS= 0.BOCE-03

N u PN SUMP(N1® SUMP {N+[1)

1 C,122E~01 0N.295 C. 37U 0. 7S3E~-DQ

2 0.190E-02 0Ua736E-01 0.857E-01 0.1215~-0l

3 De2E3E-03 UL141E-01 D.15BE-G1 0.1715-012
|

4 0.3565-04 0 .245E-02 De268E-02 0.234E-03

S5 0. 4995—-05 U.419E-03 2.452E-G3 o.zaoe-al

LEMDA= 0+400E-02 LEMDAS= 0.4CDE-03

N U P SUMPIN) SUM2P [ N+1)

1 Qe286E=L2 N.190G e 213 Ga2272="1

2 0.3155=03 D.2Z6BBE-D1 0.289E-51 0N.210E-D2

3 Cel288E—-04 0e333C-02 0.352E-02 0.41945-03

4 0e2950F—~05 (=-424E=-03 0.4464E-03 {.196E-04

5 0.2356-06 (.59CE-04 J.0613E-04 0.223E-05

LEMDA= 0. 250E-02 LEMDAS= 0.250E-03

N U PN SUMP [N SUMP (N#1)

1 0el452~02 Gel138 e 144 N, 975F~52

2 0.O6CE=048 D.136E-21 ",142E-01 (.652E-43

3 0e7155~05 Del36E~02 Nel&lE-0Z (.438E-94

4 [+H41E=06 Nel34E-03 {ie158E-03 (a.447%E=05

5 0.201E-04 D.206E-04 0D«485E-06

D

4.829
3.230
2e4 41
1.9235
1574

4,267

2.837

2.1L6
i

1.683

1.296

44126
2.752
2.058
1,662
1.373

4079
24727
2. 036
le627
1. 376

160

i

PHAI

4246
699
141.
329.
G927

PHAI

345.
C.l140C
0.804E
0.473E

0.280E

PHAI

0.119E
0.873E
0.715E
2.567C

O.410E

PHAT

(e2B1E
(. 283E
(is235E%
0254

0.195E

(13
04
05

06

o4
D4
05
06

o7

G4
[$15)
37

Q8



LEMDA= (+20CE-D2 L EMDAS=
"N u PN SUMP([N)
1 Q.G61E~-"3 0.113 0.119

2 D.557E-04 D0 .995E-02 0N.103E~01
3 0.3B5E-05 0.,927E-03 0.953E-03
] 0.334E-06 0.101E-03 ©.103E-03
5 G.,354£-07 0.130GE-04

G.133E-0D4

0.200E-02

SUMP[N+1)

De651E-0G2

"0.381E-03

0. 263E-D4
0.230E-05
(e 244E-056

LEMDA= O 160E=D 2 LEMDAS= O.160E-03

N U PN SUMP(N) SUMP {N+1)
1 |0s638E-C3 DeS47E-G1 D.9Y1E-01 [ .435E-02
2 |0.328E-04 0.740C=-02 (.763E-02 0,2256-03
3 [£.214E-05 0.650E-03 N.664E-03 0.148E-04
4 [0.1B2E-0U6 0.692E=-04 2,704E-04 0.125E-05
5 |0, 198E~C7 UWBBOE-05 0.S03E-05 0.137E-06
LEMDA= Gu100E-02 LEMDAS= 0. 100E-03

N U PN S UMPI N SUMP LN+ 13
1 0.2745-03 0.662E-01 $.681E-01 (0.18BE-02
2 0.1155-064 0+420E=-02 (.428E-1-2 $.794E-04
3 CGeb6GS5E~06 Ge241E~CG3 04 246E-03 0.482E-05
4 0.,5805-07 ©0+3575-04 3.361E=-04 D.403E-06
5 0.61BE=08 DW4E3E-35 H,.457E-05 (e&43NE-07
LEMDA= 0.S00E~53 LEMDAS= 0.S5Q00E-04

N U PN SUMP{ N3 SUMS {N+ 1)

t e

1 o.szlé—oa Ge409E-01 $o415C-01 0.S577E-03
2 oszgzj-os 0e217E~02 D.219E-02 0.203E-04
3 0.1728—06 0.170E-03 0.171E-03 0.120E-05
& 0.1495-07 D0.182E-04 0.183E=-04 0,104E-00
5 Gel78BE~08 0 .284E-035 0.2465=05 0.]125E-07

D

4,063
2.709
2.029
1.622
1.336

4751
Ze 70Y
2. 022
ls616
1.376

3.032
2. 688
2015
l1.610
i.324

40186
2«ET78
2.008
l1.634
1. 455

161

PHAT

0D.423E
C«.486E
0.527E
0.486E
0.278E

PHAT

2 .634E
8.823E
C.SH4E
0 +890E
0.694E

PHAT

0+147E2
0.234E
0 ..290E
(: e 278BE

C«214E

PHA1

Ca.483=
0916
0.117E
GCal110E
GeB815C

161

04
05
o6
07
18

04
05
06
a7

DS
46 <
07
08B

9

G5

Q&



SUMPIN+1)

{ie195C-C3
Qe+ C4SE-GD
G« 3B7E—-16
0«344E-D7
De849E-08

SUMP [N+ 1)

Nal40E-Q3
O0«464E-05
Ce282E~06
0.2515-0G7
0. 295E-08

SUMP IN+1)

0.103E—03
0,EI0E-05
0.208E-0¢6

0. 186E-07

LEMDA= 0.250E-C3 LEMDASE 0,250E-0
N U PN SUMP N

1 Q. 2792 —~04 D277E-11 e 272E-NY

2 0,924E-06& ([ «13BE-02 G,.,138E~-D2

3 O0.555E~Q7 LLIIDE-03 5..111E-6:3

4 D.492E-08 D0.122E-04 0D.L122E-C4

5 0.643E-09 0 .169E-05 2.1703E-05
LEMDA= 0.,200E-D3 LEMDAS= U.200E-04
N v PN SUMPINY

1 0.201E-04 0 +250E-01 0e251E-01

2 O0.664E-06 O02124E-02 Da124E-02

3 0.404E-07 D.100E-03 C.101E-03

4 0. 359E-08 (+112E-D04 D.112E-G4

5 0.42152~-09 0.157E-05 0.157E-05
LEMDA= (. 1€60E-03 LEMDAS= D.160E~04
N u PN SUMPINY

1 N.l147=—04 G+228E-01 0.229E-01

2 0.4B5E-06 D04112E-02 D.114E-02

3 0.288BE=Q7 (D.926E-04 (.928E-04

4 .2672-08 0.104E-04 O« 104E~D4

5 0.39€6E-09 0.147E-05 Y.147E-05

LEMDA= G.5SCCE-C4

N

oW N e

n

U

04 33725-05
Nell5E-06
0. 734E-GB
U. €EB1E~09
0., 122E-09

PN

G.16BE-D1
0 «863E-03
Da733E-04
0.850E-05
0.123E-0G5

LEMDAS=

SUMP{ N3

e I6FE~-CI
Ta BOA4E-03
T T3I4E-T4LH
(e B50E-05

Ua.123E-085

0.277E-08

DeHBOLE-US

SUMZIN+11}

e 236E-04
N BAGLE~GE
G-5£3E-CT
0.477E~-0B

0. B3IE-09

D]

4.008
2672
2. 004
le612

'1.513

4.006
22671
2.010
1.603
1.342

D

4,005
2. 669
2« DGE
1.5G7

1.677

4.0¢2
2e 66
2.000
1.502
1.578

162

PHAI

el 434
0.289=
3.361E
0.327E
Ce235E

PHAT

0.199E
e422E
0.497E
Ce446E
0«318E

PHAL

~
|9
1

2 0
-

.
rm

)]

[T & T

] [ ] .

S I« TR &1 R AV
N N

F N R . |

m m N

PHAI

fDa.119C
0.2328
-e273%
02356
G.163S

06
o7
o8B
09
1¢

06
07

08

o

06
Q7
oB
o9

10

a7

8

Q9

i1

162



T ABLE-- £ 198"

LRI - W - SV A

M= 8 MEQ =0 o 1 2560
»
LEMDA= Co30GE-D1 ‘LEMDAS= D+300E-G2
N U PN SUMP({N) SUMOI[N+1)
1 0.1G69 0e307 NeB43 t.536
2 D.525E-01 C$.283 Dsa5E7 D.284
3 0.217E-01 0.183 0e309 0.126
4 0.7BO9E—=02 C[«928E-01 0Oel61 Os4B80E-01
5 0.25BE-02 0w394E-01 0.557E-G1 0a163E-01
LEMDA= U.SBOA0E-D2 ' LEMDAS= D.8DDE-G3
i
U PN SUMPI{N) SUMP(N+1)
|
1 0.12SE-01 G314 L. aDB { . G37E~G1
2 0,2335-02 0.872E~01 0.l1C& 0.167=-01
b .
3 0.3455-G32 D.IBGE+LGI 0. 205E-01 0.2536-02
i
4  Oe4BLE—-D4 9.3255%02 2e361E-02 0a.359E-03
5 0.67B5—05 -0.559E+03 0(s610E-03 N.500E-564
|
:
LEMDA= (3, 400E-02 | LEMDAS= 0.400E~02
N U Piv SUMPI N SUMP{N+1)
i 0.3858-02 ©.208 De236 Go2BBE-04
2 Cu379E-03 e3IBE~01 [e386E=01 (Gae287E-02
3 D.355E-04 De4DSE-02 (.433E-02 0.2715-03
4 0.350E-05 0.507E-03 3.534E-03 0.270E-04
5  0.384E—06 0.57CE=04 0(.699E-04 0,2936-05
I
I
LEMDA= Qe 250E—02 LEMDLS: $.250E-C3
I
u PN BUMP{ N1 SUMP[N+1)
1 Q.1B1E=02 0.147 D153 e 123E-01
2 0.112E-02 D.157E-D1 N+ 166E-C1 D,.B867E~-03
3 CeB25E-05 U.156E-G2 Dal62E-02 0.6428-04
4 QWEYBE—GE 0.166E-03 Del72E-03 0.546E-05
5 0s696E—17 GCe200E~04 5L.2085E-04 (aBa46E-016

D

4. 957
3399
2e 522
1.980
1.619

D

4.288
2. 666
2.136
1k595
1.406

f4.147
2. 766
2. 68
l1e649

1.381

4,092
2729
2.4 2
1.532

1.362

163

PHAI

4G 5
61.4
114,
249 .
626,

PHAI

313
0.123E

-0 a619E

C.351E
0.207E

PHA]

0,107
Q.730=
C.583E
Gea71E

0 +.359E

PHAI

0.234E
0e.243E
(ra248=
Ce234EF

L« 196E

04
04
ns
0o

04
U4
Q5
ce

ng
05
36
Al d

Y|



164

LEMDA= §,200E-0.2 LEMDAS= (.z2JUE~03

N ) PN SUMPIN) SUMP{N+1) D PHAT

2 0.639E=04 DL.1I13E=-01 ©.11BE~D1 O0.497E-N03 2,717 C.425E 05
3 D.42GE-05 (.1G2E-02 0.106E-C2 D.335£-04 2,034 0,474 056
4 Q.345E=06 Q+104E-N3 NIVEE-D03 0.271E=-05 1.€25 0.471E 07
5 Ce336E-07 Del21E-D4 D.124E-04 NL.2655-06 1.358 0,404 08
LEMDA= 0. 16DE—02 tEMDAS= 0,16DE-03

N u PN SUMP{NY SUMP [N+ 1) D PiiaAl

1 0.703E-03 D104 Ne 109 DeS46E—02 4.059 0D577E G4
2 0.369E-04 Q(B827E-92 N.H856E-02 (0.289E-03 2.736 GL.734E 05
3 (., 229C-05 (.691E-33 1.,709E-03 2.180E~-04 2.028 0,884 96
4 N, 178BE=06 JaOT4E~-LE Lo6B8BE=-P4 DL143E-26 1.823 n.C11E Q7
5 (elB6TFE=07 (U+77BE-05 («791E-05 0.132E-06 1.326 0.792E 08
LEMDA= 0. 100E-02 LEMDAS= 0,100E-03

N U PN SUMPIN? SUMP { N+ 1} D PHaAl

1 GePG7E-02 D.716E-01 D.739E-01 [.233E~02 4,037 0.136F 05
2 De123E-08 02547E-02 DL457E-02 0D.9575-04 2.692 0.220E 295
3 0.682E-06 0.333E-03 $.339E-03 0.540E-05 2.218 (.296E 67
4 QJS509E-07 Da3128-08 (.316E-04 Q.404E-N6 14618 (0.317Z 08
S5 (Qe&7SE—=UB [.359E-05 &,3563E-05 0.277E-07 1.313 D276 00
LEMDA= $sS5GOE-D3 LEMDAS= 0.50DE~Ga

N U PN SUMP{N} SUMP(N+1) D PHAT

1 (J8TS5E=~P4 1 ,425E=-01 L, 436E-1 D.693E-03 4.712 {(.4592 05
2 (4286505 0+212E-02 (e214E-02 N.227E~04 2,679 (+.937E 06
‘3 NJI5CE-C6 0.148E-03 (e149E-03 0P.119E-05 2.013 0.134E 08
4 QDallBE=07 D139E-04 0.140E-0& 0 .G250E-07 1.668 0.1435 29
S5 N.848E-0% DW164E=05 (i« l65E-05 OL6T76E-0B 12631 0.122E 10



LEMDA= 0. 250E-03 LEMDAS=E D.250E-G4

N U PN SUMPIN) SUMP {N#+ 1)
1 0.282E-04 (,279E-01 0.281E~01 0.224E-03
5> 0.833E-06 0.124E-02 Dal25E-02 0.664E-05
3 0.441E-07 O0.872E-04 0.876E-04 0.352E-06
4 0.343E-08 0.845E~05 D.B48E-05 0,273E-07
5 UeS35E-09 0.104E-05 0.104E-05 0.427E-08
LEMDA= (. 200E~0D3 LEMDAS= Ca200E-04

N U PN SUMP{ N} SUMPIN+1)
| 0.200—04 Dw24BE-01 Us250E-01 0.1595-03
2 0.586E-06 0.1U9E-02 0.110E-02 0.467E-05
3 0.311E-07 O0.774E-04 9.7745—d4 0.24BE-06
4 0.2525-08 0.758E-05 D.750E-05 04201E-07
S5 0e262E-09 ©.939E~06 0.941E-06 ©0.193E-08

|
L EMDA= 0. 16DE-03 LEMDAS:?Q.le@-Oq
N u PN SUMP(N) | SUMPIN+1)
| .

1 0.144E-04 D.226E-01 e.zzée—cl C.115E-03
2 0.419E—-C6 0.978E-03 G.gsﬂs—ea 0.3355-05
3 0.2255-07 Ce700E-04 0.702E-04 0.1795-06
4 0e1B4E—08 0.693E-05 0.€94E-05 0.147E-07
5 (u251E-00 D.B867E-06 fi.B869E-06 0«201E-08
LEMDA= C.S500E-04 LEMDA S= D.500E-05

N U PN SUMPIN) SUM {N#%1)
I  0.310E-05 0.155E-01 3.155E-01 ! 0.24BE-04
2 0.5282-07 0.695E—03 5.696E-03 |D.T42E-06
3 D.524E-08 0 .520E-04 02.520E-04 | 0a419E-07
4 De440E~09 0e533E~05 0Ga534E<05 |C.352E-08
5 0.75BE—10 ©.686E-06 0.600E-09

0. 687E-06

4. 00G
2673
2,017
1.617
2.054

D

4.008
2.673
2. 002
1. 659
1.285

D

4,706

T 2.67D

2. 000
l.660
1.809

4a 202
2« 668
2. 014
1. 647

2.184

165

PHAIL

C.l42C
Ga321E
0.457E
0.4 T72E
0.384E

PHAI

0.200E
0.456E
C.644E
0.658E
G.531E

PHA1

.278C
0.637E
C.891E
0.9230E

0D.720E

PHAL

0.129E
& .237E
0 .384E
0 .37SE
0.291E

e
07
08
0¢s
10

06
o7
08
09
10

ne6
07
08
29
i0

07
58
a9
10

11



TABLLE--= 4
Eod R g R R A

9

M= 9 MEU=0 » 1250
M
LEMDA= 0.300E-01 LEMDAS= 0 .300E-(2
N u PN SUAP{ N} SUMP I[N+ 1 D
1 0.116 D.276 G.874 0.593 5.081
3 0.268E-01 04203 D370 0.166 2. 605
4 GelOBE-C1 Da.l14 3183 Co694E-01 24042
5 0e374E-02 0e529E-01 (.785E~01 (e256E=01 1.665
LEMDA= 0.B00E-02 LEMDAS= 0.BO00E-03
N U PN SUMPIN) SUMP { N+ 1) D
2 0.27V9E-C2 G101 0o 123 0e221E-0t 2.895
3 e 444E=G3 (1e226E-01 0.262E-01 04361E=-D2 2.157
4 0.650E-04 0.427E-02 0.481E-02 C«537E-63 1.712
5 §.92GE-05 0 .7S1E~C3 DJa.B29E-03 0.777E-04 1,417
LEMDA= 0Q.,400E-02 LEMDAS= (.400E-GCG3
N U PN SUMPI{N?} SUMPIN+1) D
1 0.423E—C2 D.224 De 259 B2352E-01 4.168
2 "0.451E-03 [ W372E-01 $.410E-C1 (.2815-02 2,781
3 0.43BE~04 0.898E—02 0.531E-02 0.374E-03 2.578
4 0u.431E—05 0D.618E~03 0.65S6E-03 £,372E-04 1.655
5 0.4555-06 0.792E-04 0©+831E-04 0.3955-05 1,376
L
LEMDA= 0.250E-~02 LEMDAS= 0.250E-03
N U PN SUMP{ N SUMP (N + 11 D
1 0.177E-0G2 04159 Lel75 Cal51E~01 44106
2 Gs131E-03 [W1B1E-O1 2. 192E-01 0.113E=-02 2.738
3 0.S6T7E-CS5 0.131E-02 0.I90E-G2 C.B43E-04 2.9048
4 Qe790E-C6E C.1B7E-03 De194E-63 0.692E-05 14635
5 Q.748E—-07 D+211E~04 O0o217E~04 O0.658E-06 1.373

*
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PHA

38.9
55, 2
94 .6
191,
444 o

PHAL

287«
C.103E
0 .486E
Ce263E

C.153C

PHAIL

977,
O«617E
G.475E
d.384C

0.302EF

PHAL

0.231E
.20 9C
*«212E
0.207VE
0.185E

04
D4
05
05

04
5
a6

o7

04

5]
07
08



LEMDA= Q.200E-0D2 LEMDASE 0.200E~03
N U PN SUMP(NY) SUMP N+ 1)
1 0.1177°-02 D134 De 144 C.101E~-01
2 0.735E-04 Cel129E-01 0. 136E-0C1 De641E-0Q3
3 0+.4BBE-05 O+116E-02 Del120E-02 0.428E-04
4 D.373E-06 0112E-03 0,115E-03 0.329E-05
5 0.336E-07 D.l121E-U4 0.]124E-04 0.299E~06
LEMDA= 0.160E-02 LEMDAS= 0.,160E-G3
N U PN SUMP{N) SUMP (N+11
|
!
1 0s770E-03 04112 0. 119 D.&6T7TOE-02
0. 41 BE-04 (Q.930E~(2 L.S66E-02 C.366E~-03
04 253E-~05 (C«758E-03 (0.780E~-03 0..223E-04
0. 183E-06 D.693E-04 D,7C9E~04 0D.162E-~-CH
0«7 34E~-0S 0.147E-06

ZE T A W N

O 1LEE=C7
i

EMDA= 0. 100E~02
U PN
1 0.322E=-03 0.772E-0G1
2 0.133E-D4 0.483E-02
3 0.6975~06 (G«340E-03
4 Q.4TBE-0T7 D-291E-04
5 (G.269E—-08 (.301E-05
LEMDA= C+S5CUE-03
[
N !u PN
1 0.9L5£—04 D.453E-01
2 D.288E—-05 D0.213E-02
2 0.137E-06 D0.135E-03
4 D.,973E-08 U.113E~04
5 Qe6ISE~D09 Del20E-05

Ve 748E-05

SUMPINY

DeBOCE-O1
(s 895E-02
Ue346E-03
0. 295E-04
5 3D4E-05

SUMPINY}

Ue215E-02
0e L36E-03

Je 114E-014

Ve 120E-05

LEMDAS= 0.100E-(3

SUMP{N+1}

e 2B8E-02
Cel11BE-0Q3
D.620E-05
O0426E-06

0.329E-G7

LEMDA S= 0. 500E- 04

SUMPIN+1I

DeB824E-03
0.257E-0Q4
0.,123E-05
G+871E-27

Cs551E-728

D
¢

4.085
2e 724
2« 039
14630
1365

D

4.0068
2e712
2,031
1619
1.389

D

G.0482
2. £95
2.019
1.523

1.213

D

4,221
2681
22015
1.704
1.025

167

PHAI

0.349E
0.371E
0 .418E
0.A3TE
G+404E

PHAT

0.528E
C.650E
0.804E
G.884E
0.837E

PHAI

0.125C
0.203C
0.289C
{3« 339

0«329E

PHAI

G .434E
(.,930E
Os147E
Ca.175E
fel&7E

167

04
0s
06
07
038

0a
ns
06
07
08

05
06
o7
Q8
09

0s
06
o8
09
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168
LEMDA= 0.25VE-02 LEMDASS U, 250E5-04
N U P SUMPI N SUMP [N+ 1) D PHAT
1 0.,288B5-04 0.285E-01 0.287E-0! (e253E-063 4.011 0.139E 06
2 0.779E-06 D.116E=02 D«117E-D2 0.698E-05 2.675 0.343€ 07
3 0.3676-07 O0.726E-04 0.730E-04 0.329E-G6 2,012 0.548E 08
4 0,287E-08 0,627E-05 0,629E-05 C.222E-07 1.574 0.636E 09
5 0429BE—09 O0.687E-06 N,690E-06 0.268E-08 1.729 Q0.580E 10
LEMDA= 04 200E-03 LEMDAS= 0.200E-04
N v PN 5UMP N} SUMP{ N+ 1) D PHAL
1 0.202E—04 O0.250E-01 UD252E-0! O0.18IE-03 4.008 U.199E 06
0.5356-0& 0+997E-03 0. 100E-G2 0.480E-05 2.673) 0.499E 07
0. 253E=07 0.6255-04 0,631E-04 0.227E-06 2.004 0.792E 08
0. 177E-08 G .549E-(G5 H,530E-05 0,159E~D7 1.609| 0.999E 09
Ga246E~GO 0GOYE~06 0.611E-CH G+221E-08 2.015| D.BI9E 10
ILEMDA= 0., 162E~D3 LEMDAS= 0.160E-0G4 |
N v PN SUMP{N) SUMD (N+1) D PHAT
1 0.143E=04 0.222E-01 0.224E-C1 Cu129E-03 4.007| D.279E 06
2 0.375E-0G6 0.876E-03 (.879E-03 G.Z37E-CE 2.670| C.711E 07
3 0.181E=-07 0.557E~04 D.S59E-04 0.162E-06 2.9520 0Q.112E 09
4 0.129E-08 0.491E=-05 0(.492E-05 0.116E-07 1.632 0.127E 10
5 0.107E-09 0.550E-06 O.551E-06 0.966E—09 1.220 Ge114E 11
LEMDA= 0.50GE-0D4 LEMDAS= 0.S00E-CS
N U PN SUMP{NY SUMP{ N+ 12 D PHAI
|
I 0.2915-05 O0.145E-01 0.146E-01 0.2625E-04 4,002 0-13¥E a7
2 D.T74E-07 0.579E-03 D.SS0E-03 0.696E-06 2,668 0.345E 08
3 0.389E-08 De386F-04 0.386E-04 OC.350E-07 2.013 0sS1BE 03
4 0.3215-09 0.355E-05 0.355E-05 0.282E-08 1.808 0.563E 1¢C
S De7L7E—10 0e411E-06 (e812E~06 G.636E-09 3.435 0.486E 11
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TaBLE~—~ i, 30
IS IEITELIY

M=30 MEQO=0 .1 250

LEMDA= 0.300E-01 LEMDAS= 0.300E-02

N U PN SUMPYIND SUMPIN+ 1)
1 n.i1zi N,248 0. B9Y N.653

2 0:657E=01 Qw277 - D681 Co 403

4 Q.13E6E-D1 0O.134 0. 229 0.953E-01

% 0.51BE-{02 0.679E-G1 0. 106 0.380E-D1

LEMDA= D.BOGE-D2 LEMDAS= Q.30N5E-02

N ‘U PN SUMP{N) SUMP(N+1)
1 D.161E=31 3.343 e 477 Ca134

2 0.329E-02 D.115 Del144 D.285E-01

3 (QeSB0E-G3 2 +277E-G1 [De327E~01 C.4CGOFE-Q2
4 0. BE1E~Q& 0+554E~-02 0D.632E-02 (Q.782E-03
5 D.127E-04 O.I1C0E=-02 (0L 112E-02 0.1175-03
LEMDA= 0,400E~D2 LEMDAS= 0.400E-03

N u PN SUMPI N} SUMD [N+11}
1 fL,464E-(2 0.2309 e 282 O 422E-01

2 D.BEGE-D3 Da429E=01 G.479F=01 0N.493E~02
2 0.53T7E-04 (0 .53IBE-02 D.64BE-0C2 0.597E-03
4 0.536E-05 0.760E-03 0.,811E-G3 Q.511E-G&
5 0«557E-01& (.960E=04 {14 101E~02 0.S534E-05
LEMDA= Da.2S50E-D2 LEMDAS= D,.,250E-03

N u PN SUMPIN) SUMPIN+1)
1 GalS4E—12 D172 fe 190 TW.1820=-01

2 0.152E-03 P L.298L=0) NL222E-01 Celad5E=n2
3 O.114E-04 D 212E-02 .223E-G2 0e110E-93
4 0,915E-00 DW.2155=03 s 224E-03 N.888F-05
5 Q«821E-07 0.232E-04 U.240E-04

{«801E-06

D

4o 37O
2.925
2.177
1.727

1.427

D

4.189
2. 7325
2-083
1. 663

1. 3281

4s1109
2e 747
2+ 254
l« £39
1373

169

PHATL

377
307
81.2
152,
329.

PHAL

267

887,
(G«389E T4
0.200E 05

Uel13E N5

PHATIL

898G.

C.D2BE 04
{«389E 05
G«31DE D6

C.243E 7

PHAT

B.212E 04
C.1B1E 05
G+1805 06
04179 07
Da167E 0B




LEMDA= e 20GE--U 2

N U

1 0.127E-02
2 O« B4 32E-04
3 0D.562£~05
4  De41EE-0E
5 0.361E-07

LEMDA= 0, 160E-32

N U

! 0. 83BE-C3

e (s &7 36 ~014

2 L. 284E-05
4 e 197206
S C.160£-07

LEMDA= T 1DCE-DZ2

N u

i Oe 34 8=~03
2 0. 145E-04
3 0.734E-90¢
4 Ce 4G TE—TT
5 e JEQZ=0U8

LEMDA= (.500E=-U3

N v

1 0.9820-04

2 0.2972-05
3 0. 13CE-N6
4 0.7BGE-0E
5 fa&1CE-DC

LEMDAS=
PN SUMPIN)
D.145 C. 157

Cela7E-01

D.133E-02

Cel24E-03
0.127E-04

De ISSE-D}
Zs.138E-L2

Te 12BE~NT

.

e I31E~-N4

LEMDA
PH SUMPIN)
5.[21 lea 12%

0L IN5E-Q1
Ga845E~-03
Ce730E=-04

0.729E-05

PN

0.830E~01
£ «528E=-02
22 357E=-03
( +2B4E=24

G 27OE=05

PN

0.479E=Q1
U«219E=-02
L al2B8E-03
Z«R7PE-NS

a9 32E-0¢6

Ua 1O9E-21.

(e B74E-03
© . 758E=04

Q4 745E-05

SUMPI NJ

O 858E-01

‘. 5425":2
Ge 34T~ 3

-.:] - 289&"‘“""

e 27 2C~025

SUMPL N

Geo 483E~(1
Ge.222E-02

w 13DE-Q3

Yo GBEE-NS

Ve CIE-06

0.203C-~-03

SUMPIN+1)

C.3121E-D1
e B13E-03
0 a586E-04
FebQEE~GD

Ge334E-06

5= 0.160E-G3

SUMP{N+123

C.B897E-D2

0 e 460E-03

Dea2?77E~-04

CelG2E-025

C.158E=-06

LEMDAS= 0.I0OE-03

SUMPIN+1)

Q.34DE-02

0e1428-03

Ve 723E-05

T L A62E-T6

04 355C-7

LEADAS= D.50E-D4

SUMB{N+1)}

C.97CE~-03

0.129E=-05

e 7755="7

e 4145=-18

D

4,095
2.721
cefl 4
1o621

1.388

4.D76
2.718
2.036
1.625
le 346

Le2ag
2: 695
2. 020
1. 621

1.320

442224

2e 682
2a212
1.582

U. BED

{70

04

04
o5
Ge
G7
o3

L
n

c Q
(5 B ]

[ %)
a]



LENDA=

N u

1 0.297E~0a

O 250 1~-0:2

"N

Ga293E-01

SUYMPIN)

2. 296E-01

LEwsASE O.250 —0a

SUMPIN+ 1)

fl.295E~53
N.745C-05
0«317E~06
rL, 215607

O.206E-08

» Z200E-04

SUMIIN+ 11}

De205E-03
De502E-05
Ce215E-56
Ce1S3E-07

D.162E-08

SUME I+ 1)

Qeldsxz-03
Ga345F-05
0.149z-26
0.893E-08

D.127E-08

2 D0J748E-06 DW1L1E-02 J.112E-n02
3 0.218E-C7 C.631E~Da 0. 634E-04
4 GCe216E~CB (L.490E-05 DL 492E-05
5 0.267C~09 0.485E-N6 D.487E-06
LEMDA= (14 2C0E-D3 LEMDA S=
N U PN ) SUMP{N}
1 0.206E-04 D.255E-01 (.257E-01
2 0e5H03C-06 (.938E-03 0.943C-03
3 0.2155-07 0.532E-04 0,536E~04
4 B.1535-08 0.4158-05 31¢2an~05
S 0e162E-0Y  (,4195-u6& 3L, 4215-006
LEMDA= G, 1GIE-T = LEMOASE D.160E-04
N U BN SURELNS

;
! 041452-04 §.224C-01 akaasE—k
2 Ge34EE-CE 3 BD8BE-=-D3 @}8115—93
3 0.149E~07 0D.462E-04 '0L4645-04
4 0.,B95E-09 D ,3675-05 UL3585~05
S ©0.12BE-0% O0.371E~06 0.3735-06
LEMDA= 0,500E-04 LEMDAS= N, SH0E~-DS
N U Pt SUMPI N

1 Us 27THE~DS

"

0. 6632C-07
e 20608

0. 20 1E-DG

o~ W

e 337E~ 10

De138E-G1
0.496E-03
0 .29BE=-0D4
C«24B8E-05

8 ,260E=-406

0.139E—Pl
QeQQTE-bZ
3.2988—[4
Da283E~(t5

26 1E-Qb

|

SUMI{N+ I

D.277E-04
CaGOH2E~-00
Da296E~07
Qe 201E=08
0.286E-09

(8]

d-.‘:‘l

N

2.675
2.008
le 754

1.700

D

4,210
2672
2e00Y2
1,824
1.932

4.008
2671
2«9014
13521
2.i41

D

4,002
2.668
1.788
1. 24

22965

PHAT

:«1352
G.357E
Q.G3IE
C.813E
0.822E

Prinf

U« 195E
L.531E
0.S34E
Call9C

0.119€

PHAL

ln.277s
0.771€
0.1356
c.170=
C.168E

PHAI

O.134E
G.40D2E
C.671E
G«BOTE

G.767E

ne
o7
08
ng

10

cé
o7
nsg
10
11

o7
29
10
11

7
ne
69
10
11



TABLE--- 4359
& 3 2 ###tva#ﬁ’331

M= 1 MEO=0.2500

LEMDA= 0.300E-01 LEMDAS= 0.300CE-D2

N U PN SUMP (N SUMP (N4 L}
1 0.112E-01 ©0.186 0e197 C.112E-01

2 0.1B9E-02 0.473E-01 0.492E-01 N.189E-02

3 0.,492E-03 G.164E-01 0.16%E-01 0.492E~63
4 0.169E-03 D.704E-02 5.721E-02 ©0.169C-03

5  0.698E-04 [.389E-02 0.356E-02 ©.6983-04

LEMDA= 0.B0DE=D2 LEMDAS= 0 .B0NE=1:3

N U PN S UMP{ N } SUMD (M4 1)
1 Q.19CE-02 &.119 s 121 Ge190E-02

2 ©0a23195-03 0.299E~01 D 302E-01 0.3195-C2
3 0.8B83E-04 D.110E-01 0.111E-01 ©.B83E-0%

4 0.321E-04 O0.501E~02 0D.505E-02 0N.321E-04

S 0.139E-04 0.260E-02 0.261E-02 0.1392-04

LEMDA= {. a0

N U

i 0.8a1E-03
c GelgaE—-o2
3 M. 4D BE {38
4 Gs ISCE~%4
5 0. £55E-Q05
LEMDA=

N U

1 0.499E-G3
2 0. BESE-04
2 0o 247CE-04%
4 Q.91 £E-05
5 0.4 1E-D05

C.250E-02

PN

Za1a5

Le271E~31
.102E-01
D4 TRE-02

G246E~-02

PN

0.999E-01
- e261E-21
Ga990E-02
D .458E-02
Ce2¢1E-0G2

L EMDA S=

SUMP{ N

e 175

T e 2T 2E-1
. 10Z2E-D1
L. 471E-D2

(e 246E-02

SUMP(N?

e 10U

Te2612-C1
C W G92E-OC
U e459E-02

Fe241E-02

O.4adDE-22

SUMDP N+ 1)

NeB21E=-{3
“al48g-03
G.4D3BE-04
0.150E-04
0. 655E-05

LEMDAS= (.250E-03

SUM N+ 1)

(e 493E-{2
D.369c-0Da
2 28TE~-D 4
9 «916E-025
De4U1E-25

D

2.000
1.333
1,000
0.800
0. 667

D

2.000
1.332
1,000
0. 800
0. 667

132732
1.000
Ge BLGD
D.067

2e G

1« 233

-

7
)y
o

G800

0. 667

172

PHA I

177
704,
Ge2U3E
€ o4 73E
VG5 6E

PHAI

G«l105E
Gs»418E=
ell3E
0.249E

0«4881E

PHAT

e U0
Q.153=
{4045
Ve B73T

0.166E

04

ny



LEMDA= 5.2CGE-D2 L EMDA S=

N U PN SUMPIN)
1 0.3925—03 0.931E-01 ©0.985E-01
2 G.GBEE—D4 D.257E-01 i1.258E-01
3 0.1967~04 0.980E-02 D.,981E-02
4 0. 727E—05 Q.454E-G2 .455E~-02
5 0.319E~U5 (0.239E-02 0.239E-02
LEMDA= 0. 160E-02 LEMDA S=

N u PN SUMPIN)
I [0 309E-03 0.967E-01 n.297DE-01
2 [0.543F-06 [ .255E-C1 {a.255E-D1
3 |0.155E=06 D,972E-02 i:.G735E-02
4 |n.57BE=-(5 U .451E-52 ~,452E-02
5 5-254ﬁ-05 3.23BE-02 .. 238602

|

LEMDA= Ca 1G0E-D2

N

1

[0

W v

|
|
i u

f.a 1BOE—-0Q2
O.334E—-024
e Q6 UE =05
G« 253E-uh

G, 157E-05

OﬂQZYﬁ—OQ
O.165C-D4
0+475E-05
0,17 7E-0D5

0-780E"'0f,

LEMDAS=
PN SuMe{Ng
U «945E-0Q1] D=947E-01
D.231E~-01 N.251E-01

W GOOE=N2
w4 7E-G2

a2 36E-2

CLE=-DCZ LEMDA S=

PN

G227E-01

U .950E~-D2

D.443E-062
Ue234E-02

H.S01E-D2
Je s 7E~-002

» - ~
e 230E-%

SUMP{ NN

e G25E-0)
. 247E-'1
Q.QSQEQGE
Loe 44 3E-T2

ite 2384E-02

A. 200E-03

SUMP{N+1}

0.392E-03
0.686E-014
Dae195E~-T4
D.727E-05

0.2192-25

G 16DE-T 2

SUMBIN+ )

D 2N3E-23
Qe543E-74
). 135u-04
0.5785-05

e 254E-05

De 1ODE-D3

SUMP{N+ 11

DeSLNE-T4

SUMP{ e LS

feGR7I~04

el 60E- 4

D475E=-05
e} 77E-T'5

G 782E~-006

D

2.0C0
1.333
1700
0. 800

e EET

2.t OO

1.333

LnBGt

L6667

o

Ze 00
1.3323
1.0:30
Qe B2

JeGET

PHAT

0.5102
«194E
0.510E
0e110E

(e 209E

PHATL

U eG 46T
0«246E
LG43z
Gel 385

G263

PHAT

Oa216CE
e B9
0L.211E

Y e451C

]
1

G.85

&

924

ns
us

06

5
G5
Ay &
15
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LEMDA= C.250E~03 LEMDA S .25
N U PN SUMP{N}
1 0.459E-04 DL.918E-01 35,912E-01
2 0.B8l9E-05 0.246E=-01 0.246E-04
3 0.236E-C5 .945E=-02 5,9455=-02
4 0.883E-06 D.641E-02 0D.441E-02
5 0.3B9E-0€& 0.223E-02 n.233E-02
LEMDA= 0.20DC-03 LEMDA S=

N U PN SUMP{N)
1 Ge367E-04 .216E=-01 S.917E-T1
2 0.6545=05 D.245E=0] {.245E-01
3 De189E-L5 [ +CL4E~02 T .C44E~02
4 DeTUBE-CE 02441E~0G2 D, 451E-502
5 (2311E~06 £ .232E~02 ..2332E-22
LEMDA= («160E-33 LEMBASS 3el00
N U PN SUMP{ N}
1 0.293E-04 D.915E-01 0D.915E-D]
2 G.523E~05 D.245E-01 U.245E-01
3 0el1515~05 (1eQA3E~02 H.943E-{12
4 0.564E-06 D .441E=-02 &.441E-02
S 0. 2485=06 (.233E=02 [.233E-02
LEMDA= 5, SONE-04 LEMDA S=

H 0.2911E-05

2 $.1632-05
3 0L4TIE-LE
4 Q.1 76E-06
5 Gu77B5E-GT

G.911E-01

De2484E-D1
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N U PN SUMP({N}
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N U PN SUMPIND SUMP (N +1)
i
Il 0.266E-D2 041532 e 166 | N,e123E~-01
2 Ce213E-CG3 D.183E-01 J.19BE-01 0.103E-02
3 0.200E-04 Q237E-02 Ue247E-02 C.973E-04
4 Ge23CE=05 (.345C=03 1.358E~03 (.1135-04
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N U P SUMP{ MY SUMDP [N+ 1
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M= & MEU=0.2500
LEMDA= 0.300E-01 LEMDAS= 0.300E-02
N U PN SUMP{N) SUMP{N+1)
I D0.32CE-01 0O.360 fa519 0e159
2 0.744E-02 0,138 - D177 0.3B6E-01
3 0s149E-02 0.3905-Qxf e d470E-01 04794E-02
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. i
5 D.SOBE-04 0.214E-02 0.242E-02 0,280E-03
|
|
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N U PN SUMP{ N} SUMP{N+1)
1 0.252E=-03 0.614E-01 0.628E-01 0,149E-02
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TaBLE--- 437
¥k dpk ke bRy

M= 7 MEO=0 + 2500
LEMDA= 0O.30DE-D1 LEMDAS= 0.300E-02
N u PN SUMPIN) SUMP{ N¢ 1)
1 0.357E-01 0371 De571 0. 200
2 D.S32E-D2 0,163 De217 CeS548E-{11
3 0.205E-02 0e512E~01 D.636E-01 ODel25E—-01
4 D0.4DBE-03 0.133E-01 D.159E-01 0.254E-02
S D.777E-04 D.316E-02 Qé365E-02 0.4915=03
|
L EMDA= D.800E-D2 LEMDAS= 0.8305-03
N U ' PN SUMP (N D SUMPIN+ 1)
1 G.346E-02 D0.+190. >i213 0. 227E~C1
‘2 0.3156-03 0.268E-01 0J289E-01 0.210E~D2
3 0.28BE-04 De333E-02 5i352E-02 0.194FE-03
4 0.290E-05 D.424E-03 14664E-03 D.1965~04
S 0.333E-06 Do590E-04 DJ+613E-G4 5Ha2272-05
LEMDA= [C.4Q0E-22 LEMDAS= Q.4"0%E-_32
N U PN SUMB (N SU4Z N+ 11
1 0.561E-062 0.113 24119 0+ 6512 =02
2 0.557E-0D2 D.99SE-02 .103E-G1 0.381E-03
3 0.385E-05 De927E~03 3.953E~03 0.2652-04
4 0.334E-06 0.1015-03 3.1035-@3 0.230E-05
S D.365E-07 0.130E-04 u.133E~%4 D.252E-06
1
i
LEMDA= D.250E-02 LEMDAS= 0.250=2-003
N U PN SUMPIND SUMDI N+ 1)
1 0.40B8E-03 0.784E-01 1+812E-01 C.280E-02
2 DelB7E~0G4 JeS544E=02 LeS57E-G2 Jel29E-03
3 0.1165—-05 DeASSE-03 0.463E-03 0.8U5E-05
4 0.S75E—07 0De47BE~04 0.8B4E-04 Qe«676E-06
5 0s108E-07 C.616E-05 D.623E-05 0,.750E-07

2.224
1492
1.110
0.879
0.725

o

2063
14376
1.L29
2.821
R.684

2.032
l1.355
1la0014
D.812

De£ 838

2020
1347
1.009
0.807

D.695

190

PHA I

60,0

15G.

,540.
0a215E
0.934=

PHAI

- 5%5.
04362

t.358:
C.283=
0.235%

PHAlL

n.211=
0.263=
C.263=
0.2632
0.189:2

PHAI

Ne4952
He721Z
0.867=
0.,828=

0«64 3=

04
04

04
s
06

G7

Ca
G5
26
a7

us

04

76
e7
c8



LEMDA= 0., 200E—-02

N U PN

1 0e274%-03 D+652E-0D1
2 0.115E-04 De420E-0C2
3 D.696E-056 0.341E-03
4 0.584E~07 D.357E-04
5 90.730E-08 0D.464E-05

LEMDA= O.160E-D2
N

—

L5 I UR V)

LEMDA= 0, 10DE~D2

-;U

0.185E-03
0.721E~05
0.429E-06
0.361E-07
C.460E-08

PN

D+563E-D1
0332E-02
0.264E~-03
0.277E-04
0.364E-05

N u PN

1 0.831£-C4 2e409E~-D1
2 0.292E-05 0.217E-02
3 0.Y72E-06 C.l17HE-23
4 0.147E-07 0.18B2£-04
5 0.169E-CB Da24%E-05
LEMDA= [a500E-03

N U PN

1 0.279=-04 0.277E~-01
2 0.924E-06 0O.138E-02
3 0556E-07 D.110E-03
4 0.493E-08 Uel122E-04
5 0.614E-09 (Qe159E-05

SUMP{N)

J«68B1E-01
J«428E-02
D «346E-03
2+361E-D4
1. 469E-05

T SUMP N

)« 576E-01
D.337E-02
3.267E-03
0. 279E-04
34367E-05

SUMP{Y)

3+ 415E-01
d«219E-02
2. 171E-G3
2 e 183E-G4a
D e 245E-G5

SUMB{ N

Re279E-0C1
1.13BE-02
J+111E-0C3
Cal22E-04

1« 172E-05

LEMDAS= 0.200E~03

SUMBPI N+ 1)

0.188z-02
Le798E-04
D.483E-05
Do 4H6E~CE

0. 507E-07

LEMDAS= 0.160E-03

SUMPI N+ 1)

D+ 128E=-02
0.500E~0C4
0.298E-05
0.251E~06
0-3205407

LEMDAS= 0. 100E-03

SUMP N+ 1)

GaB77Z-03
0.203E-04
0.120E-03
D 103E~L &

e 11BE=-C 7

LEMDAS= O.5D0E~04

SUAP{ N+ 1)

Ge195zZ=-02
De46645E-75
0+338E-06
034477

e 429E~08

D

2.016
le344
1.009
Da811
L.779

2.013
le342
1.GC07
0.808
0. 785

D

2.3:08
1+339
1.004
D.808
N.688

2.004
1.336
1.00%
34807

(e723

PHAI

0.737E
0.117=
0.l145c
G.1392
0.107=

PHAI

0.109=
0.186E

0+235E5

0224
D.171E

PHAI

C.241Z=
0.458%
0.584%
0.548Z
0. 408

PHAI

D.718=
0el145C
0.181Z=
f. 164

Oe118c

19t

04
Lo
o7
-8

09

0s
06
07
038
09

05
06
o7

ne

05
o7
08

ng



LEMDA= D.250E-03 LEMDAS=

N ) PN SUMP (N
1 0.105E-04 0.209E-01 2.210E-01
2 0.349E-06 O0.,104E~02 D.105E-Q2
3 0.216E~07 0.862E-04 3 .B863E-04
4 Qs199E~08 D.97BE-05 323.979E-05
5 D.2605-09 0.139E-05 (¢.139E-05

"N

LEMDA= 0.200E-D3 LEMDAS= 0.2005-04
N u PN SUMP{N) SUMP{N# 1}
I O0.785E-05 D.196E-OL 0.196E-01 0.549-04
2 Da262E-06 De982E-03 0D.98B4E-03 0.183E-05
3 0.164E-07 DL.BIBE-04 D$.819E-04 0,115Z—-66
4 D.152E-08 0e934E~05 ©+935E-05 0.1065=07
S 0.184E~09 0.134E-05. de133E-05 0. 129E-08
LEMDA= 0+ 160E-D3 LEMDAS= 0,1605-04
N U PN SUMP (N ? SUMP{ N# 11
1 O0.5932E-05 De1855=01 2:185E-01 (.415E-24
2 D.199E~06 D.933E-03 L.935E-03 D0.139E-05
3 Del26E=D7 OD.783E-04 2,784E-24 ([ .878E~7
4 D+2114E-08 C.9D0E-05 2490JE-Q05 D.799E-0€
S C.155E-09 Ge129E-05 i1el20E-05 Q.108Z—(8
LEMDA= 0.500E-(4 LEMDAS= D+50G0E~-55

u. ' PN SUMP [N 1 SUMP (N+ 1)
1 0.1555-05 0.155E-01 5e155E-01 C.1083-04
2 0.538E~-07 0.B06E-0D3 0.807E-03 0.376E-06
3 0.345E-08 0593E-04 J.693E-04 0.242E-07
4 C.319E-09 O.810E-05 J.813E-0D5 N,223z-08
5 0.4B83FE~10 D.11BE-05 Je118E-05 De2382-09

O ZSDE—L 4

SUMP(N+1)

De738-04
0.244E-05
0.151£-06
0. 139E-07
De.182E~C8

D

2.002

1,335
1.001
N.813

Ca747

2,002
1.334
1.003
DaB12

‘0.687

D

2e3 01
l.334

22000
1.333
0« 996
D.787

G.819

PH Al

0.190E
6.383
0+463=
0.a09z

0.287=

PHAI

04255%
0.509=
0e611Z
0.535=
0.374E

PHAI

Q0.3382
05669
0e.797=
G942

De483=

PHA1

Del29=
02485
0.238=
O0.237E

0170

192

06
07
o8
09
10

06
07
ns
09
10

6
27
o8

L9

D7
48
09
12
11



8 MEO=0.2500

TABLE--- 4 38"

A i Aok gk R ok

M

LEMDA= '

1 0.392E-01 D376 2618 N. 241

2 D.113E-01 0.185 De259 0.7382-01

3 04272E-02 D+B46E~01 J2+831E-01 O.185-=01

4 0.583E-03 D.183E-01 2.223E-01 D.406E-02

S 0eI16E-03 0.457E-02 2.539E-02 (.B8275-03

LEMDA= 0.800E—-02 LEMDAS= . 0. 800E-03

N U PN --  SUM3(N) SUMPIN+1)

l 0-385E_02 00208 31236 21285E-§:’1

2 0¢379E~03 D.318E-01 0.346E-01 0.287E-02
|

‘3 0u355E-08 DW405E-D2 3 .432E-02 0e270lE—03
|

4 O0.350E-05 .0«507E~03 2.534E-03 0.270=-04

5 0.379E~06 0.669E-04 ).699E-06 0.294E-75
|

LEMDA= D.40DE-D2 LEMDAS= 0a400E-03

N U PN SUMP I NI SUMPI N+ 1)

1 0C.106E-02 0.123 2.132 Ce 820E=-02

2 0.6393-04 0.113E-01 J+1318E-01 (.4975-n3

3 0+629E-05 0.102E=02 2.106E-02 0,.335--04

4 0.345E-06 0.1045=03 J4106E-032 O0e27lE~05

5 0e384E-07 0.122E-08 3 ,1246E-04 De271lZ—06

LEMDA= 0.250E-02 LEMDAS= 0. 250203

N U PN SUM3{N) SUMPI{N+ 11

1 0.8463-03 0.852E-D1 1.887E-01 0.3295—-02

2 Ce20SE~08 0.593E-02 3.6C9E-D2 f.1615—(3

3 0¢119E-05 D.463E-G3 1.473E-03 0D.940E—-r5

4 CeSGIE=07 0.43SE~04 o «44TE-02 N.7135-76

5 0s879E-08 0.505E~05 "3+512E-05 D.6955-07

2.261
1.520
14129
D.8%3

0.736

D

2.&73
1.3283
1.034
D.824
G.682

24037

«258
1017
52813

Ne£95

D

2."23
le246G
l.011
LeBCQ

D.£88

193

55. 4
133,
414,
0.153%
06328

PHAIL

536
0.365%
D.291E
0.235%
0.180%

PHAI

N.191%
N.212
0.237=
D.236=
De202C

PHAI

D.4532
0.659=
0.849=
0eB838=

0.783=

04
04

04
05
06
07

04
05
o))
ny
o8

Y-
05
536
o7

g



0. 200E-D3

SUMP{ N+1)

De.233E-02
C,957E-C 4
0.540E-D5S
0e 404506

0.39BE-00T7

0. 160E~03

SUMP([ N+ 1)

0+.1572-02
025932-04

0.321E~05
0.239E-06
0 - ZSTE-GT

SUMPIN+1Y

0« 693E-03
O« 227E~D4
Cs119Z-05

0.914E-07

LEMDA= Do+200E-02 LEMDAS=

N u PN SUMPIND
12 0.297E~03 O0.716E-0D1 D.739E~0D1
2 0.123E-04 0.447E-02 3.45T7E-02
3 0.682E-06 0.333E-03 J.339E-03
4 0451CE-07 0.312E-04 3.316E-04
5 D0.501E-08 D0359E-05 0,.363E-05
LEMDA= 0.160E-02 LEMDAS=

N U PN SUMP [N
1 D«199E-03 0.604E-01 J.619E-01
2 D.749Z-05 0.343E~02 Da349E-02
3 0.405E~06 0.248E-03 DJ.251E£-03
4 04301E-07 0.231E-04 0.233E-04
|5 0.324E~08 0.268Z-05 1.270E-05
LEMDA= 0.100E-D2 _LEMDAS= 0.180E-33
N U PN SUMP(N)
1 0.8755-04 D 429E-GI  3.436E-01
2 0e286E-05 0+212E~02 Je218E-02
3 0+149=-06 0.148E-03 D.149E-03
4 0.115E-07 0.139E~04 . l4NE-04
5 0.1185-08 D+164E-05 DY.165E-05

LEMDA= 0.500E-03

N

—

a & W

U

D.282E-04
Q. 833E-06
Ca439E-07
s 34 5E-0B
0 206E~09

LEMDAS=
PN SUMPIN)
0+279E-01 Te281E-01

Cs124E-02
0.872E-04
0 «845E-95
0.104E-05

2el25E-02
Qe BTHE~ D4
2 e B4BE~-DPS
S e 104E-05

C.939E-08

0.500E-04

SUMPIN+ 1)

Da224E-03
De6HBE-T5
0+ 350E-06
Ce275==07
CalbgE=-28

D‘.

2:019
1.346
l-1: 09
C.807
0.691

2015
1344

1009

0.809
e750

2. 009
1.340
1.004
Da.B823
Ue714

2s005
1.336
1.002
CaBl&

¢e3G7

PHAIT

D.679E

0.110=

0.148E
D.158=
0.138=

PHAIL

0.101E
0.179¢

" 0.249
. 0.2682

Q.232:

PHAIL

0.230=
0.468=
0«+672E
Q7172
0.6062

194

o4
06
o7
08
G9

05
06
D7
08
09

05
06
c7
08
g

Ui

-.J

08
49
10



LEMDA= 04 250E-03 LEMDAS= 0.250E-04

N U PN SUMP{N) - SUMP{ N+ 1}
1 041015-04 Ds2D2E-01 D.203E-01 (.BOOE~04
2 0.296E~06 0.BB3E-03 0J.8B6E-03 0.236E-05
3 0.161E-07 0.639E-04 D.5641E-04 D.128E~06
4 Q0.128E-08 0D-639E-05 Je647E-05 DelD2E-C7
5 D.194E-09 0.BOBE-06 J+80BE-06 -0«155E-08
LEMDA= Da20DE-D3 LEMDAS= 0.200E-04

N U PN SUMP (N SUMPI N+ 11
I 0.7808E-05 D.1B6E-01 0.187E-01 0.597E-04
2 0.219E-06 0.819E-03 0.B20E-D3 - 0. 1756-05
3 0.120E-07 0.598E-04 3+599E-04 O.959E-07
4 0.983E-09 O0.602E-05 De603E-05 0.7865-08
5 0s110E=-09 O.764E~06 DNe765E-06 0.B8815—009
LEMDA= 0. 160E-D3 LEMDAS= 0.1605-04

N U PN SUMP (N ) SUMP ([ N+ 1)
1 0.558E~05 De174E-01 J+l74E-01 D.4455-04
2 04164E~06 O0.76BE-03 De769E-03 0.1312-05
3 0.S0BE-08 DeSHEE-CH 2S567E-08 N, 726E-07
4 D.7515-09 C.574E=05 4575E-~05 0.6015-08
S (aB2SE-1% Da7325-0:6 1e733E-06 BD.663E—00

LEMDA= 0.500E~-0D4%

N

NP W e

U

Ce139E-05
D«425E-07
Ge242E~08
D+ 209E-09
Ce232E-13

PN

D.139E-51
C.£37E-03

L4B3E~-54 -

C.501E-CS
N.649E-96

SUMP{N)

e l12FE-G1
e H3TE~ G2
T «4B3E~04
Z«501E-05

s ESTE~D6

LEMOAS= 0.500=~-065

SUMPIN+ 1)

G.ll1E-C4
Ca340E-06
Cialt93Z-0:7
0.167E-0B

Tel86E~-2C

D

2.0002

14335

1.004
0.799
Ne9E2

2.002
1.235
1.002
0815
0.720

2001
1.334
l.502
0:.817
D707

D

2.LC7
1333
1.0200
0835

La715

O

PHAI

«197=

0.452Z

0.6252

e
0

o
o
o
0
0

(4]

«625E
e 49SE

PHAIL

.268:2
;6105
.835¢
 829%
. 6532

C PHAL

«a359=

0.812E

o
0
0O

» 1102
« 1092

« 853

PHAI

Na144Z

f}

Q
1)

f
B

« 3145
w4142
* 299E

» 3718

06,
o7
as
09
10

a6

07

8
09
10

96
07
09
{0
19

ﬂ

28
0g

10

195



LEMDA= D+300E-01I LEMDAS= 0.300E-02

N v PN SUMP({N) SUMPIN+1)
1 0.425E-01 D.376 7 « 659 0. 284

2 0.134E-01 D.206 De301 0.953E-01
3 0.350E-02 U0+731E-D1 Je+105 De261E-101
4 0.B06E-03 0.242E-01 3.:3D4E-01 0.618E~-02
S De170E-03 D0.6484E-02 Ce134E-02

:
LEMDA= 0+<BODE-D2

N

PN SUMP{N)
' 1

i o%aasa—ﬁz 0224 0. 259
2 o}45iE-13 24372E-D01 D.410E~01
3 O}#BBE-O# 0.493E-02 Dd.531E-02
4 0.431E—05 De618E-D3 D.656E-03
S De454E-06 0.792E-04 3.831E~-04
LEMDA= 0.40DE-D2 LEMDAS=
N U PN SUMP(N)
1 0.117E-02 C.134 Dalaa
2 0.7355-04 0s129E-01 0.136E-0I1
3 0.48BE~05 OellGE-02 DJal1l20E-02
4 0.373E-06 O0:112E-03 D.115E-03
5 0.3405407 Del121E-04 0Uel24E-0D4
LEMDA= D.250E-02 LEMDAS=
N (¥ PN SUMPIN)
1 D.4B7E-03 0.923E~01 3.965E-01
2 0.227E-04 0.654E-02 D.674E-D2
3 (0.126E-05 D.489E-03 J.500E-03
4 (0.B884E-07 D+429E-04 0.437E-04
S 0.809E-08 D<44T7E—0S 0e455E-05

9 MED=0 2500 - -

v

Ne 7T77E~0D2

TABLE=-~~- 4.39.
kb kb kk kg kk

LEMDAS= 0.800E-03

SUMP{ N+ 1)

0.352E-01
0.38lE~02
0.,374=-=03
0.372E-04
0. 394E-05

0. 4DDE-03

SUMP I N+ 11}

Cs ID1E-D1
0.641E-03
0.428B=Z~04
Da3295-05
Qe301E-06

0+ 250E-03

SUMP I N+ 1)

De.4a26E-02
0.2002-03
Nn.,112e-"a
D« 785E-06
Dae720E-07

22267
1.548
1.149
0.907
D.746

2.084

1.039
D.828
0.687

D

2+ 042
1.3€2
l1G1lS
0.814%
0.687

196

- PHAL

S1.7

114,

327«
0.1L2E 04

0.438% 04

PHAI

488.
0.308z G4
05

06

0.237E
0.192E

D.151E 07

PHAT

0.175= 04
N.185:E O

0.209E C6
0.218z 07

0.202= 08

PHAIL

D.416=Z D4

0.595E 05
£.801= 06
0.918z 27

0.B82c 08



LEMDA= 0.200E-02 LEMDAS= 0.200E-C3

N U PN SUMP{N) SUMPIN 1)
1 0.322E-03 0.772E~01 0.B00E-01 0.288E-02
2 0.133E-04 O00483E-02 D+49S5E-02 0.118E-03
3 0.698E-06 0.340E-03 0.346E-03 0.620=-05
4 0.476E-C7 D.291E-04 De295E-04 0.424E-06
5 0.410E-08 0.302E-05 De305E-05 O0.3665E~07
LEMDA= 0e.160E~D2 LEMDAS= 0.160E-03

N u PN SUMPIN) SUMP{N# 1)
] 0.213E-03 04647E-01 J+666E-01 0.§90E-02
2 0.795E-05 D.363E-02 ND.370E-02 0.707E~04
3 0.399E~06 0.244E-03 D.247E-03 0.356E-05
A 0.267E-07 -D=206E~04 D.208E-04 0.2385~06-
S 0.324E-08 0.215E-05 0.218E-05 ©.290E-07
LEMDA= 0.l100E-02 LEMDAS= 0.100E-03

N U PN SUMP ([ N) SUAP[( N+ 1)
1 0.9265—05 0.453E-01 D=461E-01 (.8255-03
2 0.2BBE~05 0.213E-02 De215E-02 O0.258E-04
3 0.137E-06 0.135E-03 04136E-03 0.1226-05
4 0.951E-08 O0.113E-04 Je114E-04 C.B852E=C7
S 0.995E-09 0+120E-05 3.121E-05 G.B8912-08
LEMDA= 0.500E-03 LEMDAS= 0.S00E-04

N V] PN SUMP({NY} SUMZ [ N+ 1
1 0.2885-04 D.285E~01 D.287E-01 De2585-03

O pwoN

O0«779E-06
0. 365E-07
Q. 262E-08
O« 154E-09

Cell6E~-Q2
0 +726E-04
D.627E-05
0«+6806E-06

J«117E-02
De730E-04
J«629E-05
D« 6HBTE-0D

0.698E~-D5
Ca«32BE-0€E
0.235=—-¢7
D« 138E-(8

D

2.021
1.348
1.010
CG.808
Nab 73

2.017
1345

1.010

0.802

D

2.C11
1341
1.006
0.833
0.824

2,005
1337
1.0002
0.832
Jed4av

PHAIL

0.€27E
0.101E
0.145E
0.170E
D.164E

PHAI

0.941E

o.ne?s
- {
0;2535

.Q.BOFE

G217
Q.465E
0.735%
0.876E
Q.8282

PHAL

O.697C
0.172=
0.274Z
0.318E
Qe291E

04
eo6
o7
08
09

04
06

07

c8
09

05
06
c7

Y,

08

~
F

35
07
o] <]
0w
10



LEMDA= O.2S0E~03 LEMDAS= De2S0E-04
"N ) PN SUMPIN? SUMP(N+ 1}
I 0.996E-05 O0.198E-01 De199E-01 0.894E-0D4
2 De260E-D6 0.776E-03 D,778E-03 0.233E-05
3 0.126E-07 0.499E-04 2.500E-04 O.113E-06
4 0.904E~09 0+44SE-0S5 0.445E-05 0.813E-08
5 0e131E-09 O0+S03E-06 O0.S504E-06 0.1175-08
LEMDA= De200E-03 LEMDAS= 0.20D5~04.
N U PN SUMPIN) SUMP{ N+ 1}
1 _0.725E—05 O.IBIE-OI DQIBI.E"'OI 0.651E—°4
2 0.1B9E-D6 O0+707TE-03 D+70SE-03 0,170E-0S -
3 0.921E-08 pa4595-04 Y2 460E-04 0.B828E-07
4 0.64BE-09 '?.4135—05 5+414E-05 0.582E-08
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0.783
0.5858

D

2. 002
1.334
1.007
0.796
0.583

D

2,001
1323
1.003
0. 768
fie €90

PHAIL

0.201%

0«51 4E
0.801E
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2 0.155E~01 O0.224 D343 0.119
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1 De127E-02 04145 Jel57 Col21E~D1
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D
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0.831
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1.365
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N U
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0.483E-06
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D
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1.011
0.811
0.702

2,019
1.346

1.010 -

0.803
D.667
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1.007
H.816

0924

2.006
1.337
1.00C3
0.792

a3 29

PHAIL
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0.925E
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Del74EZ
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PHAI

C.876C
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‘. LEMDA= Q.250E-03 LEMDAS= 0, 2S0E-04
N U PN SUMP{N) SUMPIN+ 1} D PHAI
"1 0.99LE-05 De197E-01 J.199E-01 0,988E-04 2,003 0.202° 06
2 0s235E=D06 0U47D01E=03 D.703E-0C3 0.234E-05 1.336 N.569= 07
3 0.1025-07 D.405E-04 DJA0DBE-04 O0,.102E-06 1.003 0.985Z 08
4 Q.67BE-09 0.326E-05 D.326E-05 O0.677E-08 0.832 0.1232 10
S 0+101E~D9 D+333E~06 D.334E-06 D.101E=08 1,208 0.120% 11
LEMDA= 0.20DE-03 LEMDAS= 0. 200E-04
N U PN SUM2 (N SUMP{ N+ 1 D PHAIL
1 0.714E-05 O0.178E-01 De178E-01 0.712E~D8 2,002 0.281Z 06
2 02168E—-06 02629E-03 0.631E~03 0.,168--05 1,235 0.793E 07
3 0.734E~08 0.367E-04 D4368E-04 O0.733E-C7 [(0.998 0.136E 09
4 0.506E-09 0.298E-05 D .298E-05 0.506E-08 [ 0.848 0,168 10
S 0518E-10 0e307E-06 D.30BE~-06 O0.518Z-~09 [0eB843 0,163 11
- |
} |
LEMDA= 0. 160E-03 LEMDAS= 0.160E-04
i
|
N u PN SUMP{ N SUMP N+ 1), D PHAL
|
1 0.520E-05 Cwel6PE=01 162E-01 0.5192=C4 2.002 0.385 06
2 0.123E-06 O0.5T4E-03 DSTE5E-03 . D,123E=-05 1.334 0.109c 08
3 (0.545E-08 0«33BE-04 2.339E~04 0.544E—-07 1.005 0.,184E D9
4 0.333E-09 O0277E=-05 J.277E-05 0£.332E-08 0.757 0.2255 10
S 0+425E-1C 0D.288E~06 142BBE~86 (e4252~09 (a922 0.217= 11
LEMDA= D.S5D0E-D4& LEMDAS= 0.500Z-05
N U PN SUMP N} SUMPIN+ 1} D, PHAL
i
1 0.119E-05 04119E-01 $.119E=01 D.1195=-04 2.301| 0.1682 07
2 0e290E-07 («43SE-03 4435E-03 0.290E-06 1.333y 0.4605 08
3 0.134E-08 D.266E-04 Dae266E=-04 D0,1345-07 1.005l 0.751E 09
4 0.103E-09 D225E-05 0e225E~05 01032-08 0.921 £.890= 10
S 0.270E~1I0 0.239E-06 D.239E-06 0.,270E=-N9 2,258 0,836 11
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chapter &

DISCUSSIONS

The behaviour of the reparable spares provisioning model has
been observed at various constant failure rates with particular
number of spares in storage. Different values of U,D,¢. etc have
been obtained in both situations of storage failure and no-storage
failuré. It has been observed in general; that unavailability (U)
decreases and cycle time (¢) increases with the increased number
of spares for any specified number of operational units (m) and
with specified repair rates(uw) For cost optimal policy optimum
number of spares obtained is that number of spare which gives
least Tcs’ that is the scaled total wvariable -cost. This cost
includes production loss, item value and item holding costs. The
following different aspects that have been studied may be

discussed separately.

5.1 No Storage Failure Case

From the results of no storage failure case (Tables 4.1-4.10

and Fig 4.1 - 4.10) it can be observed that for any specified

values of m and N, unavailability increases with the increase of
failure rate of operational unit. In the log-log plotting, the
unavailability curves are fairly straight. This 1is quite

compatible with the expectation. But, interestingly, it has been

oot Al
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observed that the downtime D is almost insensitive to changes of
failure rates and number of operational units m.'This is due to
the approximate equation for downtime i.e. D:l/(N+l)u.'It is
further observed that downtime and unavailability decreases when
repair rate u increases for any particular value of N. It should
also be mentioned that whenever unavailability is decreasing,

probability of stock exhaustion is also decreasing.

5.2 Storage Failure Case

In line with general modeling, cases have been considered
where there are storage failures. Many eleétrical and mechanical
cémponents do fail in store. It is also true that except for a few
perishable items, storage failure rate will be much less than the
operational failure rate. Results have been produced for cases
where storage failure rate has been taken as one tenth of
operational unit failure rate. (Tables 4.11 - 4.40 and Figures
4.11-4.40) Now, with regard to the variation &f unavailability in
relation to a )\ keeping all other parameters (m,N,¢) constant, it
.is observed that unavailability increases with the increase 1in
failure rate. But unlike no-storage failure case, the curves in
log-log plottinj are not linear- For lower wvalue of ui, the curves
are fairly concave. The behaviors of downtime and probability of

stock exhaustion are similar as in the case of no-storage failure

from the curve showing the variation of PN with (Fig 4.41) it is

J2£CL
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evident that probability of stock exhaustion, with definite number
of spares in store, become independent of u at lower values of ).
Again it become steeper for higher values of m,(e.g. for m=5, Fig

4.42) when plotted for a particular u.
5.3 Cost Optimal Policy

Tables (4.41-4.50) give optimal quantity of spares NOpt and

associated minimum cost which is scaled by a ceftain factor for
a number of specified fallure rates. Tabulated;values shows that
for any particular failure rate optimal numberiof spares reqguired
do not vary for a wide range of cost ratio(R). When the failure
rate decreases, then for the same ﬁumber of operating units(m),
Nopt decreases. It is further observed that all other parameters
u, % and ls remaining constant,if m increase then in genefal No
increases. Analyzing the effects of repair'rafes, it can also be
inferred (from the tabless that when p increases the value of Nopt

becomes less with the corresponding fall of scaled total variable

cost.

pt .
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chapter 6

CONCLUSIONS

From the study of inventory systems and spares provisioning

models, following conclusions can be made.

(1)

(2)

(3)

(4)

(3)

From Fig 1.2 it 1is apparent that a wide variety of
inventory situations can be contemplated and faced in real
situations. On the other hand, inventory manageﬁent is
only a part of the overall quistic problems, dealing only
with materials and machineries.

A wide variety of models exists under the name 'purchase
models' and 'production models' for dealing. Qith both
deterministic and probabilistic situatioens, but very few
models exist for determining optimal spares reguirement.
The determination of optimal quantity of spareé to be kept
in stock is very much related to the life pattern of the
spares and the number of production. units to be served.
This leads to.the consideration of parameters like m, X\,
ls’ U, D and ¢.

Spares provisioning models vary from the situation when the
failure of operational units are constant to thart when it

is not <¢onstant.

The results show that unavailability and downtime decreases

while meantime between stock-out situation increases with

agel
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more number of spares in store and when the operational.

Qnit and its failure rate are specified.

The results also show that probability of stock exhaustion,
keeping all operational units working, increases rapidly
at higher operational unit failure rates.

A particular number of spares can serve the situation

optimally for a wide range of cost ratio(R).

Al
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chapter 7

SCOPE FOR FURTHER WORK

Following are some of the recommendations suggested for
further work, the need of which has become apparent during the

course of this study.

1. Presentation of results in a more concise form.
Development of Nomograph, in this regérd m?y be éuggested.

2. The parameters for nan—constant failhre rate spares
provisioning system may be fitted with some general type
failure dist;ibution and the fesults may presented in a
éonvenient form, either gfaphical or tabular. _

3. Waiting line queues may be considered while discussing the
repair rates of failed components. This situation may be
faced in case of capacity limitations in workshops.

4. Batch repair situations can also be incorporated.

S. Effect of various storage failure rates may be studied to

see the changes in regquirements of spare.

oEZl
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S APPENDIX A
FLOW CHART FOR THE PROGRAMME
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1 TABLE=1
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LEMDAS:LEMDA /100

WRITE,I TABLE, M, MEO, |
LEMDA LEMDAS
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I SET=1

READ LEMDA . NA v
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LMDB MU= LEMDA /MEO
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J= —————-——JL*(;L"” +P 41
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T AT Ty LR
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_ N{N+1)
IJ—_‘——'z +1

H=-(N+1) MED

A(1J, NOO) = H
CALL

SUBROUTINE SOLS§

1
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S=W{1)
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Gy=Na+2

1=12

W(I):W(I-’Ux%x LMDBMU

2
S=S+W(1l
G1=(-1
Gz G+

EERRT e P BT ot - P L JONC DL

8&‘\/

n N
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"
—

Ve

S=S+A(l, NOO)

¥

[=1+1

W) = 1/{S +2Z)

SUMPN1=W((1)xZ
S :O'O\\

{
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=1+
<
12NO
>
PN = SxW(1)

SUMPN = PN+ SUMPN 1

S=W(N)
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®©

e

+ ) 1=1 1

wi(I) = W{DxW(1)
S =S+ xW(l)"

XY= (SUMPN-U)x LEMDA
D =U/XY

PHAL = {1-U}/ XY
UUIN) = U ‘
PPN(N) = PN

SPN(N) = SUMPN

SPN1(N)= SUMPN1
"DD(N) =-D

FAI(N) = PHAI

|
1 .IR=1

1

TC(M,N,IR} =1000-:00xIRxUxM + N

v
IR=1R +1




;

. FAL{L)

WRITE, M,I, UU(I}.PPN(1)
SPN(D), SPN (1), D2 (1),
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M
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i NINA

>
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FLOW CHART FOR SUBROUTINE

|

X (K, = X(K. 01/ X(K.K)

1

J=1+
s )
— Jimy
. 2
[ =1 )




)

X{(1,3) =X{L N} -X{,K)x X {K,J) .,

¥

J=J4+1

N

(30 )~

RETURN

END
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