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Installation & Maintenance Manual

For PP-RCT Pipes And Fittings
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"No part of this document may be reproduced in any form 
(by printing, photocopying or other means) 

or processed, duplicated or circulated eletronically 
without prior written approval of 

Bänninger Kunststoff-Produkte GmbH."

–  –
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Delivery & Storage

–  –

Read all Instructions First

Before Installing or Operating

the Equipment !

Installation is to be performed

by Properly Trained and 

Authorized Personnel Only !

Do not Drink Any Alcohol or Take Any Drugs 

Before or During the Installation of the Products

and follow the Safety Instructions carefully !
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Preparations

–  –

Cut pipes square into sections.

Thoroughly clean both joint faces, the

pipe end and fitting socket, with alco-

hol and absorbent paper. Mark bush

depth on the pipe.

Bring the heating element of a suitable

polywelder to 500°F.

Check the established temperature 

settings before starting the welding

process.

Temperature tolerance ± 50°F.

The temperature of the heating ele-

ment of a suitable polywelder must be

controlled by a suitable measuring

device.

Do not start heating the joint parts

before the heating temperature rea-

ches 500°F. The mandrel and bush

must be clean and have to be purified

before each following welding pro-

cess.

Before using a suitable polywelder 

read the Owner's manual carefully.
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Welding Procedure

Overview
The PP-RCT pipework is coupled by
socket fusion welding. The pipes and 
fittings are connected overlapping
lengthwise. The heating of the pipe ends
and fitting faucets is done by a heating
element of a suitable polywelder with fit-
ted bushes. After the correct welding
temperature has been reached, the joi-
ning can proceed. The pipe and fitting
faucet diameters, as well as the respec-
tive heated bush diameters, are mat-
ched to build up the necessary pressure
during the joining process.

The heating element of a suitable
polywelder is electrically heated.

Push the pipe and fitting quickly and
axially up to the stop of the mandrel
and the marked insertion depth res-
pectively and keep them fast without
twisting. The heating of the joint faces 
is done according to the table in 
Fig. 1 (Page 10).
At the end of the heating period pull
the pipe and the fitting from the hea-
ting element of the suitable polywelder
and join them immediately axially alig-
ned and without torsion. Mind the cor-
rect insertion depth (Fig. 1, Page 8). The
pipe must be pushed in up to the mar-
ked insertion depth of the bush bottom.
Fix the two joint parts again for  the
duration of the heating period.

Do not expose the welded joint to
mechanical stress before the expirati-
on of the cooling period (see Fig. 1,
Page 10).

Flow Of Work - Socket Welding

Do not expose the welded

joint to mechanical stress

before the cooling period 

is over !
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PP-RCT Pipes and Fittings are to be Used only as

Part of the Entire System.

PP-RCT Pipes are to be Used only with PP-RCT

Fittings.
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1. Measure and Cut Pipe with suitable pipe cutters to the correct length. Pipe must be
squared 90°.

2. Mark the bush depth on the welding distance to the end of the pipe.

16      (3/8") 0.51"

25      (3/4") 0.63"

40    (11/4") 0.81"

63    (2") 1.08"

90    (3") 1.30"

Fig. 1 Bush depths for PP-RCT fittings  

20      (1/2") 0.57"

32    (1") 0.71"

50    (11/2") 0.93"

75    (21/2") 1.18"

110    (31/2") 1.46"

125    (4 ") 1.57"

Before using a suitable pipe cutter read the Owner's manual carefully.

Flow Of Work - Socket Welding

d          Pipe Bush Depth=Insertion Depth
inmm        Ø
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3. Push the pipe end and the fitting to the heating element of 
a suitable Polywelder in axial direction. Heat pipe and fitting
simultaneously.

Directly after the cooling time 
the fused joints can fully work 
under pressure.

4. The pipe and the fitting are to be removed from the suitable
polywelder.

5. Join fitting and pipe in the axial direction. During joining do
not turn the pipe end around its axis in the socket.

Before using a suitable polywelder read the Owner's
manual  carefully.

Flow Of Work - Socket Welding
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Fig. 1
Standard values for socket fusion wel-
ding at room temperature of around
68°F.
If room temperature is below +41°F, the
heating phase should be increased by
up to 100%.

1 2 3 4

Pipe

Outside
Diameter
in mm

16   (3/8")

20   (1/2")

25   (3/4")

5

5

7

4 2

32 (1")

40 (11/4")

50 (11/2")

8

12

18

6 4

63 (2")

75 (21/2")

90 (3")

110 (31/2)"

125 (4 ")

10 8

24

30
8 6

Heating

Phase

sec.

Switch

sec.

Cooling

min.

40

50

60

PP-RCT bush PP-RCT pipe

Mandrel

Heating Element

Bush

a

b

c

Figures a, b and c schematically show
the 3 welding process stages:

a = Welding preparation

b = Warming up

c = Welded joint

Flow Of Work - Socket Welding
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Before using a suitable socket

welding machine polywelder for 

bench read the Owner's manual  

carefully.

Before using a suitable pipe cutter read the 
Owner's manual carefully.

Fig. 1 Pipes are measured and cut with suitable pipe cutters to the required length.

Cutting should be perpendicular to the pipe axis (90°).

Setting of a suitable socket welding machine polywelder for bench:

Set the heating element in the holder. Mount the suitable welding tools (bush and 

mandrel) and install the clamping jaws.

Workflow - Socket Welding with a Welding Machine
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Fig. 2

Place and adjust the fitting in the clamping jaw and adjust the stop to hold the fitting.

Fig. 3 

Lay the pipe axially to the fitting and position it so that it is situated frontally to the fitting

Welding:
Switch on the suitable socket welding machine
polywelder for bench and the energy control
lamp turns on. The temperature control lamp
goes off after reaching the operating temperatu-
re (500°F). Temperature Tolerance ± 50°F.
The first welding should take place within 5 minu-
tes after the welding temperature has been rea-
ched. Split apart the machine slides and close
down the heating element. Slowly move the ma-
chine slides by turning the hand wheel. Align the
heating element so that the pipe and the fitting fit
properly into the welding tools. Move the slides
with steady forward motion up to the point until
the stop has been reached. The heating timer of
the joint surfaces starts only after the stop has
been reached. After completion of the heating
time the slides will be split and the heating unit
must be brought into a rest position as fast as 
possible.
Move the machine slides with the hand wheel 
with a steady forward motion up to the stroke 
end so that the precise jointing depth between
the pipe and the fitting is reached. The welding
jointing may be removed from the clamping jaws
only after cooling down. Unscrew the clamping
jaw with the handle lock and take off the welded
unit.

Workflow - Socket Welding with a Welding Machine
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Fig. 4

Move the machine slides with the handle lock to set the hea-

ting element into the center between pipe and fitting

Fig. 5

Move the machine slides with the handle lock, warm up the

pipe and the fitting in the welding tools

Fig. 6

Move the machine slides with the handle lock and remove the

heating element.

Workflow - Socket Welding with a Welding Machine
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Fig. 7 After the warming time bond the pipe and the fitting.

Fig. 8 Move the machine slides up to the stroke

end.

Workflow - Socket Welding with a Welding Machine
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Before using a suitable 

butt welding machine read its

Owner's manual thoroughly.

Butt Welding with Heating Element 

Installation

Fig. 1 Cut the pipes with a suitable sawing machine to the required length.

Fig. 2 The spigots of the fittings have to be planed by a suitable electrical planing tool.

Ensure that the spigots of the fittings are always planed before every welding.

Before using a suitable sawing machine read
the Owner's manual of the respective sawing

machine manufacturer carefully. 

Before using a suitable electrical planing 
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Welding Procedure
During butt welding with heating elements the
areas to be joined are fitted with pressure at the
location of the heating element (adjusting with
merging pressure) until the specified bead height
is reached. Continue heating up to the welding
temperature with reduced pressure (14.5 ± 1.5 psi)
then, after removing the heating element, join the
pieces with merging pressure (Adaption).

Fig. 3 During butt welding with heating elements the areas to be joined are heated up to

the welding temperature by means of the heating element and compressed after the

heating element has been removed. Heating temperature 410°F ± 50°F.

Fig. 4 After a double bead has been formed, the welding  is uniform which indicates a

successful welding.

Butt Welding with Heating Element
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Additional extension of existing pipe systems:
Direct connection of existing consumer pipe to a

utility line. Alternative to T-pieces.

Welding Preparations:
Heat up the heating unit to 500° F. 

Check the preset temperature prior to the welding

process. Temperature Tolerance ± 50° F.

The welding elements must be clean and should

be cleaned prior to every welding process.

Fig. 1 Drilling through the pipe wall.

This task shall be carried out with an electric drill technically 

suitable for this task, thereby utilizing a suitable borer.

Fig. 3 Push the connecting piece of the welding saddle 

quickly into the heated bore hole. 

Push the fitting for about 15 seconds onto the pipe.

Fig. 2 Push in the heat nozzle of a suitable welding saddle

tool in the drill as well as the connecting piece of the welding

saddle in the heating socket of a suitable polywelder.

The heating time for all dimensions is about 30 seconds.

After a cooling time of about 10 minutes the fused joint can

be operated  under pressure.

The appropriate branch connections will be assembled

through socket fusion welding or by using female or male

adapters with the welding saddle.

Before using an electric drill technically 
suitable for this task read the manual of the 

resp. electric drill carefully.

Before using a suitable 
welding saddle tool for polywelder read the

Owner's manual carefully.

Before using a suitable polywelder 
read the Owner's manual carefully.

Instructions for PP-RCT Welding Saddle Processing
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Fig. 1 Cut the pipe perpendicularly with a suitable pipe cutter.

Fig. 2 Remove the outside oxide layer using a suita-
ble scraper.

Fig. 3 For dimensions bigger than 3" (O.D.) we recom-
mend using a peeling tool similar to the one shown
above for removing the outside oxide layer.

Fig. 4 Clean the joint surfaces with a purifying agent 
(e. g. alcohol).

Before using a suitable scraper or 
peeling tool read the Owner's manual carefully.

Before using a suitable pipe cutter 
read the Owner's manual carefully.

Electrofusion Socket Welding – The Fast Connection

Preparing the Welding Surfaces.
Cut the PP-RCT pipe ends rectangularly to the
pipe axis with a suitable pipe cutter. Remove in
chips the outer surface oxide layer with a suitable
scraper and purify with non-fuzzing, absorbent
paper and purifying agent (e. g. alcohol).
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Fig. 5 Mark up the bush depth.

Fig. 6 Push in the electrofusion socket art. 8271B up to the 

marked position on the pipe.

Fig. 7 Align the pipes and the electrofusion socket by using a
suitable aligning tool.

Electrofusion Socket Welding – The Fast Connection

Repair Work with the Electrofusion 
Welding Socket.
Remove the defective pipe by cutting a rectangu-

lar section of at least 3 - 4 times the socket length

to its axis. Fit the new pipe piece into the gap and

prepare the ends of the old pipe and new pipe

piece as described before. Unpack two electrofu-

sion sockets and push them completely over the

two ends of the new pipe piece. Now fit in the new

pipe piece and move the sockets to the marks

on the old pipe.

Before using a suitable aligning tool 
read the Owner's manual carefully.

Mounting of the Electrofusion Welding Sockets.
Mark the socket depth on the pipe. 

After having finished all preparatory work, take

the electrofusion socket out of its packaging; do

not touch the inner surfaces of the socket. Then

push the socket slowly onto the pipe to the mar-

ked position.
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Fig.8 Plug in the cable plugs in the contact bushings of a suitable electrofusion machine.

Fig. 9 The welding data can be seen on the barcode label of the socket. The data can be

read by a barcode reader which should be part of a suitable electrofusion machine

Fig. 10 Start the welding device from the switch.

Electrofusion Socket Welding – The Fast Connection

Connecting the Socket Cord.
Position the electrofusion welding sockets in a
way offering the easiest connection of the cord
plugs to the contact bushes. Having checked that
the required generator voltage is available, switch
on the device and put the cord plugs on to the
contact bushes.
Set the diameter of the pipes to be connected
and start the welding process with the switch. The
suitable electrofusion machine automatically
calculates and controls the required welding time
and shows the welding indicators after trouble-
free welding. 
The welding indicator does not indicate the wel-
ding quality. Its value may differ depending on
the slot width between the electrofusion welding
socket and the pipe.

Cooling Time
Observe the required cooling time.

The cooling time is indicated on the bar code. 

All dimensions of electrofusion sockets contain a

bar code showing welding time, working voltage

and cooling time. 

Before using a suitable electrofusion machine 
read the Owner's manual carefully.
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Installation
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The kind and number of pipe fixings
depends, among other things, on the
pipe size and linear expansion. Loca-
ting points shall divide the pipes into
individual pipe sections that allow
expansion or contraction. The arrange-
ment of such sections is done by loose
clips. The clip distances or spans
depend on the operating conditions,
pipe material, and the weight of the 
filled pipe. In practical use, the spans
given in figures 1, 2 and 3 proved 
to be appropriate distances.

in mm 68°F 86°F 104°F 122°F 140°F

d Spans L depending on T°F

in mm       68°F 86°F 104°F 122°F 140°F 158°F 176°F

d Spans L depending on T°F

in mm        68°F 86°F 104°F          122°F          140°F           158°F           176°F

Installation  Instructions

Piping system pipes often require pipes
to be bypassed. Bow-shaped connec-
tions (Fig.1) are a good solution in such
cases. As with the expansion bends,
bow-shaped connections can easily
be made by using parts of the Bännin-
ger product portfolio; just take 2 elbo-
ws 45° I - A (8040B) and one pipe bend
(8002aB).

Fig. 1: Bow-shaped connection  

Fig. 2: Pipe in shell  

For ceiling installation the use of 
galvanized or coated metal shells 
(Fig. 2) is recommended. In such a
case, the fixing distances are to be
extended accordingly.

d Spans L depending on T°F

20(1/2") 26 24 23 22 21

25(3/4")  29 28 26 25 24

32(1")  34 32 30 29 28

40(1 1/4") 40 38 35 34 32

50(1 1/2") 45 43 40 39 37

63(2") 50 48 46 44 43

75(2 1/2") 55 52 50 48 47

90(3") 60 57 54 53 51

110(3 1/2") 66 63 60 58 56

125(4-1/2") 75 71 68 66 63

160(6") 88 84 80 78 75

200(8") 99 94 90 87 84

250(10") 110 105 100 97 94

315(12") 124 118 113 109 105

355(14") 131 125 119 116 112

Please note that Spans for Pipes

from 16" and above (un-reinforced Pipe) and

12" and above (reinforced Pipe)

shall be requested in case of a project specifically.

Fig. 1: Spans for PP-RCT Pipes, No. 8160B

20(1/2")

36 34 32 30 29 28 2732(1")

25(3/4")

40(1 1/4")

50(1 1/2")

63(2")

75(2 1/2")

90(3")

110(3 1/2")

125(4-1/2")

84 80 78 75 73 71160(6")

200(8")

250(10")

Fig. 2: Spans for PP-RCT Fiber Pipes Watertec, No. 8200F

28 26 25 24 23 22 21

32 30 28 27 26 25 24

41 39 37 35 34 32 31

47 44 42 41 39 38 36

52 50 47 46 44 43 41

57 54 52 50 48 47 45

62 60 57 55 53 52 50

69 65 63 61 58 57 55

77 74 71 68 66 64 62

 88

99 94 90 87 84 82 79

110 105 100 97 94 91 88

Fig. 3: Spans for PP-RCT Fiber Pipes Climatec, No. 8160F

20(1/2")

25(3/4")

32(1")

40(1 1/4")

50(1 1/2")

63(2")

75(2 1/2")

90(3")

110(3 1/2")

125(4-1/2")

160(6")

200(8")

250(10")

28 26 25 24 23 22 21

32 30 28 27 26 25 24

36 34 32 30 29 28 27

40 38 35 34 32 31 30

45 43 40 39 37 36 34

50 48 46 44 43 41 39

55 52 50 48 47 45 44

60 57 54 53 51 50 48

66 63 60 58 56 55 53

75 71 68 66 63 62 60

81 78 74 72 68 66 63

91 87 83 80 77 75 72

101 97 92 89 86 84 81

Installation Instructions



Installation

d Spans L depending on T°F

in mm        68°F 86°F 104°F          122°F          140°F           158°F           176°F
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Installation Instructions

According to the scheme

shown on Page 21,

Fig. 4 proved to be

appropriate.

20(1/2") 28 26 24 23 22 21 20

25(3/4") 32 30 28 27 26 25 24

32(1") 37 35 33 31 30 29 28

40(1 1/4") 43 41 38 36 35 33 32

50(1 1/2") 48 45 43 42 40 39 37

63(2") 53 51 48 47 45 44 43

75(2 1/2") 58 56 53 51 49 48 46

90(3") 64 61 58 56 54 53 51

110(3 1/2") 70 67 64 62 60 58 56

125(4-1/2") 80 76 72 70 67 66 63

Fig. 4: Spans for PP-RCT Pipes, No. 8200B
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Maintenance

Application Area:
Repairing pipes damaged by drills.

Preparations:
Empty and uncover the damaged pipe. Select a
suitable polywelder and a suitable welding tool,
clean it before every welding process.
Install the welding tools according to the instruc-
tions in the manual of the resp. welding tools.
Pre-heat the heating unit to 500° F (±50° F). Check
the temperature before the welding process.

Selection of welding elements:
Suitable repairing-set: d=7 mm (0.28")
For Welding of holes up to 0.24"

Suitable repairing-set: d=11 mm (0.43")
For Welding of holes up to 0.39"

Mark the degree of the insertion depth (wall thick-

ness) on the repairing plug.

Fix distance tool according to the wall thickness

of the pipe and tighten the screw.

Fig. 1 Pre-heat the borehole and the welding plugs with the repairing-set for 15 seconds.

Fig.2 Remove the welding device and insert the repairing plug precisely without twisting it. 

Fig. 3 After a cooling time of approx. 5 minutes, remove the protruding end of the repairing

plug.

Before using a suitable repairing-set for
polywelder read the Owner's manual carefully.

Before using a suitable polywelder 
read the Owner's manual carefully.

Before using a suitable welding tool for
polywelder read the Owner's manual carefully.

Processing Instructions for Repairing Plug
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Transportation & Storage

Avoid uncoordinated off-loading

Avoid unsecured loads

Prevent damage to the pipe ends

At temperatures lower than 32° F, pipes are

less flexible and more prone to breakage. 

Prevent impacts (especially against pipe

ends), excessive loads, crushing or bending.

Handle pipes with care at low temperatures.

Avoid improper storage

UV radiation  can have an impact on 

polymeric plastic products. Protect pipes

against weathering and UV radiation to

prevent damages. Use plastic bags or

cardboard boxes, that are included in the

delivery.

Wrong Correct
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Technical Data and Specifications

288

214

155

130

108

81

279

207

149

124

104

76

275

204

146

123

101

75

269

200

143

120

100

–

266

197

140

117

–

–

262

192

–

–

–

–

Max. Operating Pressures

73° F/220 psi, 180° F/78 psi
(from d = 160mm, 6")

Temperature 

1

73° F/139 psi, 180° F/50 psi
(from d = 160mm, 6")

181

134

97

82

68

50

175

130

94

78

65

47

174

127

92

76

63

47

169

126

89

75

62

–

168

123

88

73

–

–

165

121

–

–

–

–

73° F/220 psi, 180° F/78 psi
(until d = 125 mm, 4")

288

214

155

130

108

81

279

207

149

124

104

76

275

204

146

123

101

75

269

200

143

120

100

–

266

194

140

117

–

–

262

192

–

–

–

–

5 10 25 50 100

Max. Operating Pressure (psi) 

362

269

195

163

137

102

350

261

188

158

130

97

346

256

184

155

129

95

340

250

179

150

124

–

335

248

176

147

–

–

330

243

–

–

–

–

73° F/280 psi, 180° F/100 psi
(until d = 125 mm, 4")

73° F/220 psi, 180° F/78 psi

68° F

104° F

140° F

158° F

176° F

203° F

68° F

104° F

140° F

158° F

176° F

203° F

68° F

104° F

140° F

158° F

176° F

203° F

68° F

104° F

140° F

158° F

176° F

203° F

68° F

104° F

140° F

158° F

176° F

203° F

240

178

129

108

89

68

232

172

124

104

87

63

229

169

121

101

85

62

224

166

118

100

82

–

221

163

117

98

–

–

219

160

–

–

–

–

Operating Years
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8160B

PP-RCT Pipe

8200F PP-RCT

Fiber Pipe Watertec

8200F PP-RCT

Fiber Pipe Watertec

8160F PP-RCT

Fiber Pipe Climatec

8160F PP-RCT

Fiber Pipe Climatec
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Technical Data and Specifications

Operating Years

Max. Operating Pressure (psi) Temperature 

Max. Operating Pressures
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1 5 10 25 50 100

8200B

PP-RCT Pipe

73° F/280 psi,

180° F/100 psi

68° F

104° F

140° F

158° F

176° F

203° F

381 368 364 357 352 348

284 274 270 264 260 255

206 197 194 190 186 ---

173 165 162 158 155 ---

144 138 135 132 --- ---

107 103 100 --- --- ---

- 32 -



A B C D E B F G D H I H J K L M A M G I N H I O H I K I C G B G M P C K B C N Q B H H B C G M I KR S T T U T V W X Y Z T [ \ [ \ ] ^ ^ _ O X ] ` Z a \ W b c d ef g h h i h j k l m n l o p k qr s t t u v k i m w i l x y k h z k l { o h |} y ~ h k � � t � � � � � t � � � � � � �� o � � � t � � � � � t � � � � u s �� { o i � � m o � k m � � o k h h i h j k l � i h x � x ~ {Q B H H B C G � B C N L M A M G B G M P C K �q � q � y k m k � i { i n k � v k � l k m k h n o n i ~ h m o h � � o l l o h n i k m o l k o � � � i x o � � k n ~ o � � k h � � x � m n ~ { k l m� n y k � � � m n ~ { k l m � o h � k o x y � i h � i � i � � o � � | � o � � � m n ~ { k l � � � � l x y o m i h j � l ~ � � x n m � n y k � } l ~ � � x n m � �{ o h � � o x n � l k � � | f g h h i h j k l � � h m n m n ~ � � � } l ~ � � w n k z { � � � n y k � � ~ { � o h | � � � � y k � ~ { � o h |� o l l o h n m n y o n � ~ l n y k � o l l o h n | } k l i ~ � � o m � k � i h k � � k � ~ � � � n y k } l ~ � � x n m � i � � � k � l k k � l ~ {� k � k x n m i h { o n k l i o � m o h � � ~ l w { o h m y i � � h � k l h ~ l { o � � m k � o h � � i � � x ~ h � ~ l { n ~ n y k � ~ { � o h |   m� � � � i m y k � m � k x i � i x o n i ~ h m ~ � n y k } l ~ � � x n m � ¡ ~ n � i n y m n o h � i h j n y k � ~ l k j ~ i h j � n y k � ~ { � o h | l k n o i h mi n m l i j y n n ~ � k � i o n k � l ~ { i n m � � � � i m y k � m � k x i � i x o n i ~ h m � � k n ~ n y k � o n k m n i h h ~ � o n i ~ h m o h �i { � l ~ � k { k h n m i h � � h x n i ~ h � � k m i j h o h � { o n k l i o � m ~ � n y k } l ~ � � x n m � � y k � ~ l k j ~ i h j � o l l o h n | i mm � � ¢ k x n n ~ n y k � l ~ � k l m n ~ l o j k � n l o h m � ~ l n o n i ~ h � � m k o h � { o i h n k h o h x k ~ � n y k } l ~ � � x n m � | n y k� ~ { � o h | o h � n ~ n y k � l ~ � k l i h m n o � � o n i ~ h ~ � n y k } l ~ � � x n m � | o h k h n i n | x k l n i � i k � � | n y k � ~ { � o h |o h � � ~ k m h ~ n i h x � � � k � k � k x n m � � k n ~ h ~ l { o � � k o l o h � n k o l ~ l � k n k l i ~ l o n i ~ h �q � £ � � m n ~ { k l m y o � � j i � k n y k � ~ { � o h | � l ~ { � n � l i n n k h h ~ n i x k ~ � o h | h ~ h � x ~ h � ~ l { i n i k m ~ l� i m i � � k � k � k x n m l k j o l � i h j n y k } l ~ � � x n m o h � x ~ h n o x n n y k � ~ { � o h | i h � l i n i h j x ~ h x k l h i h j l k n � l h~ l k � x y o h j k � o m n y k x o m k { o | � k � � o i � � l k n ~ � l ~ � i � k � l ~ { � n h ~ n i x k m y o � � � ~ i � n y i m � o l l o h n | �q � r � � m n ~ { k l m y o � � h ~ n i � | n y k � ~ { � o h | i h � l i n i h j ~ � o h | � k � k x n m ~ � n y k } l ~ � � x n m � � y k� ~ { � o h |   m m ~ � k ~ � � i j o n i ~ h � h � k l n y k � ~ l k j ~ i h j � o l l o h n | i m � o n n y k � ~ { � o h |   m � i m x l k n i ~ h � n ~l k � o i l � n ~ l k � � o x k ~ l k � x y o h j k n y k } l ~ � � x n ~ l n ~ l k � � h � n y k � � l x y o m k � l i x k � ¤ h | l k � o i l k � �l k � � o x k � ~ l k � x y o h j k � } l ~ � � x n m m y o � � � k m � � ¢ k x n n ~ n y k � o l l o h n | m k n � ~ l n y i h q � q � ~ � � ~ � i h j n y kl k � o i l � n y k l k � � o x k { k h n ~ l n y k k � x y o h j k � ¥ � n y k � ~ { � o h | y o m l k x k i � k � h ~ n i � i x o n i ~ h � l ~ {� � m n ~ { k l � o h � h ~ � k � k x n m ~ � n y k } l ~ � � x n x ~ � � � � k � i m x ~ � k l k � � � � m n ~ { k l m y o � � � k o l n y k x ~ m n mn y o n n y k � ~ { � o h | i h x � l l k � o m o l k m � � n ~ � n y k h ~ n i x k �q � t � i n y l k m � k x n n ~ ~ l � k l m { o � k n ~ x � m n ~ { � o h | � k � k x n m ~ � n y k } l ~ � � x n m x o � m k � � |� � m n ~ { k l   m m � k x i � i x o n i ~ h m o l k k � x � � � k � � l ~ { n y k � o l l o h n | m k n � ~ l n y i h q � q �q � s � y k � ~ { � o h | o � m ~ { o w k m h ~ � o l l o h n | n y o n n y k } l ~ � � x n m { o h � � o x n � l k � � h � k l o h ~ l � k l{ o � k n ~ x � m n ~ { � ~ h ~ n i h � l i h j k n y k i h n k � � k x n � o � � l ~ � k l n | ~ l ~ n y k l � l ~ � l i k n o l | l i j y n m ~ � o h |n y i l � � o l n | o h � � � m n ~ { k l i m m ~ � k � | l k m � ~ h m i � � k � ~ l o m m � l i h j n y o n m � x y } l ~ � � x n m � ~ h ~ n m ~i h � l i h j k �� � � � � � � � � � � � � � � �  ! � " # $ % & � ' ( ) * $ #  + # ' , � � � � - . � / # 0 1 2 � � � 3 . - . 4 . � � � ' 2 5 � � 3 . 6 � 4 � - � 78 ) � 1 � � � 4 5 � 5 4 � � � � � 9 # : ; < & # 1 * * * � ) ; ) = < 4 ) > # $ < + ) � + � > � ? > ) < 0 1 ) ; ) = < @ ) ; ) = < 4 ) > # $ < + ) � + � >
- 33 -



q � � � y k � � o l l o h n | } k l i ~ � � m y o � � � k n y k j l k o n k l ~ � � o � o � k l i ~ � ~ � ~ h k � q � | k o l � l ~ { n y ki h � ~ i x k � o n k o h � � � � i � o � i h o � � l k m m � l k n k m n i m m � x x k m m � � � � | x ~ { � � k n k � � | � � m n ~ { k l o h � m � x yn k m n i m x k l n i � i k � o h � � i n h k m m k � � | o l k � l k m k h n o n i � k ~ � n y k � ~ { � o h | � n y k h n y k � o l l o h n | } k l i ~ �m y o � � � k n k h � q � � | k o l m � l ~ { n y k { o h � � o x n � l i h j � o n k �q � u � y k � ~ { � o h | � ~ k m h ~ n o � n y ~ l i ¦ k o h | � k l m ~ h ~ l � o l n | n ~ o m m � { k ~ l x l k o n k � ~ l i n o h |~ n y k l ~ � � i j o n i ~ h ~ l � i o � i � i n | i h x ~ h h k x n i ~ h � i n y n y k } l ~ � � x n m k � x k � n o m m k n � ~ l n y y k l k i h �q � � ¤ � � l k § � k m n m o h � h ~ n i x k m � h � k l n y i m � o l l o h n | m y o � � � k � i l k x n k � n ~ �¤ m o y i ¨ ¤ { k l i x o � ¥ h x �¤ n n h � � � m n ~ { k l © k l � i x k� s s ¤ h � ~ � k l © n l k k n �� o � l k h x k � ª ¤ � q � t r� k � � u � q � r £ q � s t � � « � o � � � u � � � � s � r � q �¬ ¬ ¬ ¬ ¬ ¬ ¬ ¬ ¬ ¬

- 34-



­ ® ¯ ® ° ± ² ³ ® ° ´ µ ± ¯ ¶ · ¸ ¯ ¶ ¹ ³ ¹ ¸ ¯ µ ¸ º µ ± ² ® ± ¯ ¶ ¶ ® ² ¹ » ® ° ¼½ ¾ ¿ À À Á À Â ¿ Ã Ä ¹ À Å ÆÇ È É È Ê Ë Ì µ Ë Ã ¿ ¿ Ë Í ½ Ã Î ¾ À Ë Ï ¾ Ã Ð Ñ¯ ¿ Ò ¼ Ó Ã Ð Ä ¯ ¼ Ô Ê Ê Ô Õº ¾ Ö × Í Ø È Ø Ñ Ç Ù Ê Ú Õ Û Õ Ø® Ü ¾ Á Ý × Þ ¾ Ý ¿ Þ ß à ¾ ¿ À À Á À Â ¿ Ã Ú Á À Å Æ Å Ó Üá â ã ä ã å ã æ ã ç è é á ã ç ê ä è æ ë ì í æ ë î ï î í æ ä í ð ñ è é ã è æ ë ò ã é î ó ã ç ô õ ï â ã ä ã ö á ã ç ê ä ÷ ø è ç ã è ù ù é î ú è û é ã ï íè é é ü ý ñ ý ú þ ä ï í ê ã ç ä õ ï â ã ö ì þ ä ï í ê ã ç ä ÷ è æ ë ã è ú â ÿ î æ ë î ó î ë þ è é é ô ÿ è ö ì þ ä ï í ê ã ç ÷ ø í ð � è ã æ æ î æ � ã ç ÿ� æ ú ý ÿ è ò ã é è � è ç ã ú í ç ù í ç è ï î í æ õ ï â ã ö ì í ê ù è æ ô ÷ ø ýÔ Æ ³ ¿ Ã Ü Þ ¾ À � · Ó À � Á Ë Á Ó À Þ Ó � µ ¾ Ý ¿ ×� ý � ý ì í ê ù è æ ô ä â è é é ä ã é é è æ ë ë ã é î ó ã ç ï í ì þ ä ï í ê ã ç è æ ë ì þ ä ï í ê ã ç ä â è é é ù þ ç ú â è ä ã è æ ë è ú ú ã ù ïð ç í ê ì í ê ù è æ ô ï â ã ù ç í ë þ ú ï ä õ â ã ç ã î æ ÿ ï â ã ö � ç í ë þ ú ï ä ÷ ø ë ã ä ú ç î û ã ë í æ í ç î æ è æ ô ú í æ ð î ç ê ã ë í ç ë ã ç ÿè � ç ã ã ê ã æ ï í ç � þ í ï è ï î í æ ÿ í ç è æ ô ú í ê û î æ è ï î í æ ï â ã ç ã í ð õ ï â ã ö 	 ç ë ã ç ÷ ø ÿ ù þ ç ä þ è æ ï ï í ï â ã ï ã ç ê ä è æ ëú í æ ë î ï î í æ ä í ð ï â ã 	 ç ë ã ç è æ ë ï â í ä ã ä ù ã ú î ð î ã ë û ã é í � ÿ � â î ú â ï è 
 ã æ ï í � ã ï â ã ç ä â è é é ú í æ ä ï î ï þ ï ã ï â ãã æ ï î ç ã è � ç ã ã ê ã æ ï û ã ï � ã ã æ ì í ê ù è æ ô è æ ë ì þ ä ï í ê ã ç ç ã � è ç ë î æ � ï â ã � ç í ë þ ú ï ä õ â ã ç ã î æ ÿ ï â î äö � � ç ã ã ê ã æ ï ÷ ø ý� ý � ý 
 í í ï â ã ç ï ã ç ê ä í ç ú í æ ë î ï î í æ ä ä â è é é û ã í ð è æ ô ã ð ð ã ú ï þ æ é ã ä ä í ï â ã ç � î ä ã ä ù ã ú î ð î ú è é é ôè � ç ã ã ë ï í û ô ì í ê ù è æ ô î æ è ä ã ù è ç è ï ã � ç î ï ï ã æ è � ç ã ã ê ã æ ï ë þ é ô ä î � æ ã ë û ô è æ í ð ð î ú ã ç í ð ï â ãì í ê ù è æ ô ý ì þ ä ï í ê ã ç � î é é û ã ë ã ã ê ã ë ï í â è ó ã è ä ä ã æ ï ã ë ï í è é é á ã ç ê ä î ð è æ ô ù è ç ï í ð ï â ã � ç í ë þ ú ï äî ä è ú ú ã ù ï ã ë û ô ï â ã ì þ ä ï í ê ã ç ý � ð ì þ ä ï í ê ã ç ð î æ ë ä è æ ô á ã ç ê æ í ï è ú ú ã ù ï è û é ã ÿ ì þ ä ï í ê ã ç ê þ ä ï ä íæ í ï î ð ô ï â ã ì í ê ù è æ ô è ï í æ ú ã è æ ë ê þ ä ï ç ã � ã ú ï ï â ã � ç í ë þ ú ï ä ë ã é î ó ã ç ã ë þ æ ë ã ç ï â î ä � � ç ã ã ê ã æ ï ý� æ ô è ë ë î ï î í æ è é í ç ë î ð ð ã ç ã æ ï ï ã ç ê ä í ç ú í æ ë î ï î í æ ä ú í æ ï è î æ ã ë î æ ì þ ä ï í ê ã ç � ä í ç ë ã ç í ç ç ã ä ù í æ ä ãâ ã ç ã ï í ä â è é é û ã ë ã ã ê ã ë í û � ã ú ï ã ë ï í û ô ì í ê ù è æ ô è æ ë ä â è é é û ã í ð æ í ã ð ð ã ú ï ý 
 í � ã æ ã ç è é ï ã ç ê äè æ ë ú í æ ë î ï î í æ ä í ð è ì þ ä ï í ê ã ç ä â è é é è ï è æ ô ï î ê ã ð í ç ê è ù è ç ï í ð ï â ã ú í æ ï ã æ ï í ð è æ ô ú í æ ï ç è ú ï í çè � ç ã ã ê ã æ ï û ã ï � ã ã æ ï â ã ì þ ä ï í ê ã ç è æ ë ï â ã ì í ê ù è æ ô ÿ ã ó ã æ î ð ï â ã ô è ç ã æ í ï ð þ ç ï â ã ç ã � ù ç ã ä ä é ôç ã � ã ú ï ã ë û ô ï â ã ì í ê ù è æ ô ý� ý � ý ü æ é ã ä ä í ï â ã ç � î ä ã è � ç ã ã ë î æ � ç î ï î æ � ÿ è é é � þ í ï è ï î í æ ä ð í ç � ç í ë þ ú ï ä è ç ã ó è é î ë ð í ç è ù ã ç î í ëí ð ï â ç ã ã õ � ø ê í æ ï â ä ð ç í ê ï â ã ë è ï ã í ð î ä ä þ ã ý ñ þ û ä ã � þ ã æ ï ê í ë î ð î ú è ï î í æ ä î æ � þ è æ ï î ï ô í ç � þ è é î ï ô ÿ î ðä þ ú â è ç ã ç ã � þ ã ä ï ã ë û ô ì þ ä ï í ê ã ç ÿ � ã æ ã ç è é é ô � î é é ú è þ ä ã è ê í ë î ð î ú è ï î í æ í ð ï â ã � þ í ï ã ë ù ç î ú ã ýò ç è � î æ � ä è æ ë ä è ê ù é ã ä ã æ ú é í ä ã ë � î ï â è æ ô � þ í ï è ï î í æ ç ã ê è î æ ï â ã ù ç í ù ã ç ï ô í ð ì í ê ù è æ ô ý � é éë ç è � î æ � ä è æ ë ä è ê ù é ã ä ä â è é é û ã ï ç ã è ï ã ë ú í æ ð î ë ã æ ï î è é é ô û ô ì þ ä ï í ê ã ç è æ ë ê þ ä ï û ã ç ã ï þ ç æ ã ë ï íì í ê ù è æ ô è ð ï ã ç þ ä è � ã ý� ý � ý 
 í 	 ç ë ã ç î ä û î æ ë î æ � þ ù í æ ï â ã ì í ê ù è æ ô þ æ ï î é ï â ã ã è ç é î ã ç í ð è ú ú ã ù ï è æ ú ã í ð ï â ã 	 ç ë ã ç î æ� ç î ï î æ � í ç ï â ã ë ã é î ó ã ç ô í ð ï â ã � ç í ë þ ú ï ä ï í ï â ã ì þ ä ï í ê ã ç ý ì í ê ù è æ ô ä â è é é ù ç í ó î ë ã � ç î ï ï ã æè ú 
 æ í � é ã ë � ê ã æ ï í ð è ú ú ã ù ï è æ ú ã í ç ç ã � ã ú ï î í æ í ð è é é í ç ë ã ç ä � î ï â î æ ï â ç ã ã õ � ø û þ ä î æ ã ä ä ë è ô ä ý
 í ï � î ï â ä ï è æ ë î æ � è æ ô ù ç î í ç è ú ú ã ù ï è æ ú ã í ð è æ 	 ç ë ã ç û ô ì í ê ù è æ ô ÿ ì í ê ù è æ ô ä â è é é â è ó ã æ íí û é î � è ï î í æ î ð ï â ã ì þ ä ï í ê ã ç î ä î æ û ç ã è ú â í ð è æ ô í ð î ï ä í û é î � è ï î í æ ä â ã ç ã þ æ ë ã ç ÿ í ç è æ ô í ï â ã çè � ç ã ã ê ã æ ï û ã ï � ã ã æ ï â ã ì þ ä ï í ê ã ç è æ ë ì í ê ù è æ ô ÿ è ï ï â ã ï î ê ã ì í ê ù è æ ô � ä ù ã ç ð í ç ê è æ ú ã � è äë þ ã ý� ý � ý � é é ó ã ç û è é è � ç ã ã ê ã æ ï ä ú í æ ú ã ç æ î æ � ï â ã ï ã ç ê ä í ð è æ ô 	 ç ë ã ç ÿ î æ ú é þ ë î æ � è � ç ã ã ê ã æ ï ä ê è ë ãû ô ï ã é ã ù â í æ ã ÿ ä â è é é â è ó ã æ í ð í ç ú ã è æ ë ã ð ð ã ú ï þ æ é ã ä ä è æ ë þ æ ï î é è ú 
 æ í � é ã ë � ã ë û ô ï â ã ì í ê ù è æ ôî æ � ç î ï î æ � ý á â ã ï ã ç ê � � ç î ï î æ � � ä â è é é î æ ú é þ ë ã ú í ê ê þ æ î ú è ï î í æ û ô ï ã é ã ð è � è æ ë ã ê è î é ý
- 35 -



� � � � � � � � � � �  � ! " # # $ � "  " # # % � � � � " � � � % & " � � ' ( & � ! � ! � % " ) % � # # " � & � ) �  � � ' & * & % " � & � ) � * � ! �+  ' �  �, - . / 0 1 2 3 45 � � � 6 # # 7  & % � 8 � � � " � & � ) � "  � 9 : ; + < = > ? 7 �  @ ) % � � �  � � 5 A � A B *  � � � � � 7 " ) C D � E �  � " )F " % & # & � & � � �5 � 5 � G ! � 7  & % � � * � ! � H  � ' � % � � � ! " # # $ � � ! � � � � 7 " ) C I � 7  & % � � " � � ! � � & � � � * � ! � �  ' �  � 67  & % � # & � � & � " J " & # " $ # � � )  � 8 � � � � �5 � K � � � � 7 " ) C � " C L ( & � ! � � � ) � � & % � � � � � � � � � �  L & ) %  � " � � � ! � 7  & % � � * � ! � H  � ' � % � � $ C � ! �" � � � ) � � * " ) C ) � ( �  & ) %  � " � � ' � " M �  ' � � C ? � M % # � ' & ) N *  " ) % ! & � � L ) � � & ) % � � � " ) ' � M % � � �7  � * & � � � " M � � B ( ! & % ! � � � 7 " ) C � " C $ �  � 8 � &  � ' � � 7 " C � ) � ! � � " ) � * " % � �  � L � " # � L�  " ) � 7 �  � " � & � ) L ' � # & J �  C L � M 7 �  � L & � 7 �  � �  � � � � * � ! � H  � ' � % � � �  � ! � � " � �  & " # �  � 8 � &  � ' * �  � ! � &  � " ) � * " % � �  � �  ( ! & % ! " * * � % � � � ! � % � � � � * � � % ! � " � �  & " # � �O - P 2 / Q 3 R S . T U Q 2 V W 4K � � � X ) # � � � � � ! �  ( & � � " N  � � ' � � & ) (  & � & ) N $ C � ! � � � � 7 " ) C L � ! � " � � � ) � & ) J � & % � ' � ! " # # $ �' � � " ) ' 7 " C " $ # � ( & � ! & ) � ) � ! � ) '  � ' � ( � ) � C ? � 5 A B $ � � & ) � � � ' " C � *  � � � ! � ' " � � � * � ! � & ) J � & % � �G ! � 7 " C � � ) � � ! " # # $ � � " ' � $ C % ! � % Y �  ( &  � �  " ) � * �  � � � ! � " % % � � ) � & ) ' & % " � � ' � ) � ! � & ) J � & % � �K � 5 � @ * � ! � � � � � � � �  * " & # � � � � " Y � 7 " C � � ) � � ) �  $ � * �  � � ! � ' " � �  � 8 � &  � ' L � � � � � � �  � ! " # #7 " C & ) � �  � � � � � � ! � � � � 7 " ) C " � � ! �  " � � � * � ) � " ) ' � ) � Z ! " # * 7 �  % � ) � ? � � [ \ B 7 �  � � ) � ! �  � � % !# � � � �  " � � � ) � 7 �  � & � � � ' $ C # " ( � G ! � � 7 � % & * & % " � & � ) �  % ! "  N & ) N � * & ) � �  � � � � ! " # # ) � � $ � ' � � � � '" ) " N  � � � � ) � � � � M � � ) ' %  � ' & � �K � K � @ * � � � � � � �  * " & # � � � � $ � �  J � � ! � � � G �  � � �  � ! � � �  � � � * " ) C � � ! �  " N  � � � � ) � �$ � � ( � � ) � � � 7 " ) C " ) ' � � � � � � �  L �  & * � � � � � � �  $ � % � � � � & ) � � # J � ) � L " # # $ " # " ) % � � � ! � ) ' � �" ) ' � ( & ) N � � � ! � � � � 7 " ) C � ! " # # $ � % � � � ' � � & � � � ' & " � � # C L ) � � ( & � ! � � " ) ' & ) N " ) C " N  � � ' � 7 � )7 " C � � ) � 7 �  & � ' � � 6 ) C +  ' �  � � ! " � ! " J � $ � � ) % � ) * &  � � ' $ C � ! � � � � 7 " ) C L $ � � ) � � C � � * & # # � ' L� ! " # # & ) � � % ! % " � � � $ � % � � � % " ) % � # " $ # � " � � ! � � � # � ' & � %  � � & � ) � * � � � 7 " ) C �K � ] � � � � � � � �  ' � � � ) � � � ) ^ � C "  & N ! � � * � � � Z � * * � ) ' �  " ) C % &  % � � � � " ) % � � �_ - ` 2 a 0 b 2 / U P 2 / Q 3 4] � � � G & � # � � � " ) '  & � Y � * # � � � * �  � ! � H  � ' � % � � � ! " # # 7 " � � � � � � � � � � �  � 7 � ) ' � # & J �  C � ! �  � � *� ) $ � "  ' � * � ! � �  � % Y � * � � � � � � �  D � % "   & �  " � � � � 7 " ) C D � E �  � " ) F " % & # & � & � � �] � 5 � � � � 7 " ) C ( & # # � " Y � ' � # & J �  & � � � * � ! � H  � ' � % � � & ) � ! � 8 � " ) � & � & � � �  ' �  � ' " � ) � "  " � � " � � ) " $ # C 7 � � � & $ # � � � � � � � � � �  I �  � 8 � � � � � ' ' � # & J �  C ' " � � � �] � K � � � � 7 " ) C � ! " # # � � � & � �  � " � � ) " $ # � � * * �  � � � � ' � # & J �  � ! � H  � ' � % � � � � � � � � � � �  $ C � ! �" N  � � ' � 7 � ) ' " � � L ! � ( � J �  L � & � � � ! " # # ) � � $ � � * � ! � � � � � ) % � �] � ] � @ ) % " � � � � * ' � # & J �  & � � � * H  � ' � % � � � " ) � * " % � �  � ' � � � � � � � � �  D � � 7 � % & * & % " � & � ) ? c > 7 � % & " #+  ' �  � d B " ) ' � ) # � � � � � ! �  ( & � � " N  � � ' � � & ) (  & � & ) N L " # # � � � # � L � � ' � # � L 7 # " ) � L $ # � � 7  & ) � � �  � � ! �  ' � J & % � � " ) ' e �  ' � % � � � ) � � � � � ' " ) ' e �  ' � J � # � 7 � ' $ C � � � 7 " ) C ? � ! � c G � � # � d B & ) �  ' �  � �* � # * & # # " ) C > 7 � % & " # +  ' �  "  � � ! � 7  � 7 �  � C � * � ! � � � � 7 " ) C L � J � ) & * � ! � % � � � � * ' � J � # � 7 � � ) �" ) ' e �  � " ) � * " % � �  & ) N � * � � % ! � � � # � L � � ' � # � L 7 # " ) � L $ # � � 7  & ) � � �  � � ! �  ' � J & % � � " ) ' e �  
- 36 -



f - g 0 Q 0 W T W 0 R V R S g 0 T h 0 a 0 W U 4[ � � � i j k i . P l m n P o i m p g q r s P q m t u m l p s i t t q t r i n u i P l m n P o q t v w x y zm l P o i ` q u P n q p { P q m t s r n i i | i t P p i P } i i t P o i . s n P q i u ` s P i `~ ~ ~ ~ ~ ~ ~ x P o i � ` q u P n q p { P q m t s r n i i | i t P � z � g q s p q g q P � l m n p n i s k o m lk m t l q ` i t P q s g q P � m n s u m P o i n } q u i i j . n i u u g � s r n i i ` { . m t � { t ` i nt m k q n k { | u P s t k i u u o s g g i q P o i n . s n P � o s � i s t � g q s p q g q P � �} o i P o i n ` q n i k P g � m n p � } s � m l q t ` i | t q P � � l m n u . i k q s g �q t k q ` i t P s g � q t ` q n i k P � k m t u i � { i t P q s g � . { t q P q � i � m n i j i | . g s n �` s | s r i u � q t k g { ` q t r � g m u u m l . n m l q P u m n g m u u m l l { P { n i p { u q t i u um n n i . { P s P q m t � } o i P o i n p s u i ` m t p n i s k o m l k m t P n s k P �} s n n s t P � � P m n P � u P n q k P m n . n m ` { k P u g q s p q g q P � � q t l n q t r i | i t P m l. s P i t P u � P n s ` i u i k n i P u � P n s ` i | s n � u � k m . � n q r o P u m n m P o i n. n m . n q i P s n � n q r o P u m n s t � m P o i n g i r s g P o i m n � q t k m t t i k P q m t} q P o P o i . { n k o s u i � q t u P s g g s P q m t m n { u i m l P o i k m t P n s k P { s g. n m ` { k P u -[ � 5 � q t s ` ` q P q m t � s t ` i j k i . P l m n P o i m p g q r s P q m t u u i P l m n P o q tv w x y z m l P o i ` q u P n q p { P q m t s r n i i | i t P � k m | . s t � � u g q s p q g q P � �} o i P o i n p s u i ` { . m t k m t P n s k P � P m n P � i � { q P � � t i r g q r i t k i m n s t �m P o i n g i r s g k m t k i . P � p { P m P o i n P o s t l m n l n s { ` m n } q g g l { g| q u k m t ` { k P � u o s g g q t t m i � i t P i j k i i ` P o i s | m { t P m l P o q n P �| q g g q m t i { n m u s u P m i s k o � i s n m l P o i P i n | m l P o q u s r n i i | i t P - q Pq u s r n i i ` s t ` s k � t m } g i ` r i ` P o s P P o i . n m � q u q m t u m l P o q us r n i i | i t P s g g m k s P i P o i n q u � u p i P } i i t k m | . s t � s t ` k { u P m | i n �P o s P k m | . s t � � u . n q k q t r n i l g i k P u P o q u s g g m k s P q m t m l n q u � � s t `p { P l m n P o q u s g g m k s P q m t s t ` g q | q P s P q m t m l g q s p q g q P � � k m | . s t �} m { g ` t m P o s � i i t P i n i ` q t P m P o q u s r n i i | i t P -[ � K � q t � { n q u ` q k P q m t u P o s P g q | q P P o i u k m . i m l m n . n i k g { ` ig q | q P s P q m t u m n i j k g { u q m t m l n i | i ` q i u m n ` s | s r i u � m n m lg q s p q g q P � � u { k o s u g q s p q g q P � l m n r n m u u t i r g q r i t k i m n } q g g l { g| q u k m t ` { k P m n ` m t m P s g g m } q | . g q i ` } s n n s t P q i u P m p ii j k g { ` i ` � P o i g q | q P s P q m t m n i j k g { u q m t m l } s n n s t P q i u �n i | i ` q i u � ` s | s r i u m n g q s p q g q P � u i P l m n P o s p m � i s n i q t P i t ` i ` P ms . . g � P m P o i | s j q | { | i j P i t P . i n | q P P i ` p � s . . g q k s p g i g s } - P o i. s n P q i u | s � s g u m o s � i m P o i n n q r o P u P o s P � s n � p � u P s P i �k m { t P n � m n m P o i n � { n q u ` q k P q m t -
� - l R / 1 2 | T � 2 � / 2 4� � � � � � � 7 " ) C � ! " # # ) � � $ � # & " $ # � � � � � � � � � �  �  " ) C � � ! �  7 �  � � ) * �  " ) C * " & # �  � �  ' � # " C& ) � ! � 7 �  * �  � " ) % � � * " ) C � $ # & N " � & � ) � ) ' �  � ! & � 6 N  � � � � ) � ' � � � � � J � ) � � $ � C � ) ' & � � � " � � ) " $ # � % � ) �  � # L & ) % # � ' & ) N L $ � � ) � � # & � & � � ' � � L * &  � L � � �  � L * # � � ' L � "  � ! 8 � " Y � L � M 7 # � � & � ) L" % % & ' � ) � L " % � � � * � ! � 7 � $ # & % � ) � � C L ( "  � L  & � � � " ) ' 7 � $ # & % ' & � �  ' �  L � " $ � � " N � L � �  & Y � � L # � % Y � � � � L# " $ �  ' & � 7 � � � � L # " $ �  � ! �  � " N � � L ( �  Y � # � ( ' � ( ) L � � � 7 7 " N � � �  ' � # " C � L � ! �  � " N � � �  * " & # �  � � �  ' � # " C � � * � ) �  N C L � " � �  & " # � L � � 7 7 # & � � �  � 8 � & 7 � � ) � L �  " ) � 7 �  � " � & � ) � � $ "  N � � � �  ' � # " C � L " % � �

- 37 -



� * E � ' L $  � " Y ' � ( ) & ) � " % ! & ) �  C �  � 8 � & 7 � � ) � L " ) ' L � M % � 7 � " � � � ! �  ( & � � � � � * �  � ! & ) � ! & �6 N  � � � � ) � L " % � � �   � N � # " � & � ) � �  7  & �  & � & � � � * � ! � * � ' �  " # L � � " � � �  # � % " # N � J �  ) � � ) � � �� � 5 � � � � � � � �  � ! " # # ) � � $ � # & " $ # � � � � � � 7 " ) C �  " ) C � � ! �  7 �  � � ) * �  " ) C * " & # �  � �  ' � # " C& ) � ! � 7 �  * �  � " ) % � � * " ) C � $ # & N " � & � ) � ) ' �  � ! & � 6 N  � � � � ) � ' � � � � � J � ) � � $ � C � ) ' & � � � " � � ) " $ # � % � ) �  � # L & ) % # � ' & ) N L $ � � ) � � # & � & � � ' � � L * &  � L � � �  � L * # � � ' L � "  � ! 8 � " Y � L � M 7 # � � & � ) L" % % & ' � ) � L " % � � � * � ! � 7 � $ # & % � ) � � C L ( "  � L  & � � � " ) ' 7 � $ # & % ' & � �  ' �  L � " $ � � " N � L � �  & Y � � L # � % Y � � � � L# " $ �  ' & � 7 � � � � L # " $ �  � ! �  � " N � � L ( �  Y � # � ( ' � ( ) L � � � 7 7 " N � � �  ' � # " C � L � ! �  � " N � � �  * " & # �  � � �  ' � # " C � � * � ) �  N C L � " � �  & " # � L � � 7 7 # & � � �  � 8 � & 7 � � ) � L �  " ) � 7 �  � " � & � ) � � $ "  N � � � �  ' � # " C � L " % � �� * E � ' L $  � " Y ' � ( ) & ) � " % ! & ) �  C �  � 8 � & 7 � � ) � L " ) ' L � M % � 7 � " � � � ! �  ( & � � � � � * �  � ! & ) � ! & �6 N  � � � � ) � L " % � � �   � N � # " � & � ) � �  7  & �  & � & � � � * � ! � * � ' �  " # L � � " � � �  # � % " # N � J �  ) � � ) � � �� � K � ; ! � ) � ! � � J � ) � � 7 �  " � & ) N � � � M % � � � 7 �  * �  � " ) % � $ C � & � ! �  7 "  � C � ! " # # % � " � � L � ! & �6 N  � � � � ) � � ! " # # % � ) � & ) � � & ) * � # # * �  % � � ) � & # " # # ' � # & J �  & � � ! " J � $ � � ) % � � 7 # � � � ' �y - | 0 3 1 2 a a T V 2 R � 3 P 2 / Q 3 4� � � � G ! & � 6 N  � � � � ) � " ) ' " # # % # " & � � "  & � & ) N � � � � * �   � # " � � ' � � � ! & � 6 N  � � � � ) � L & ) % # � ' & ) N� �  � % # " & � � L � ! " # # $ � N � J �  ) � ' $ C " ) ' % � ) � �  � � ' & ) " % % �  ' " ) % � ( & � ! � ! � # " ( � � * � ! � > � " � � � *� � ( � �  Y L ( & � ! � � � N & J & ) N � * * � % � � � " ) C % ! � & % � �  % � ) * # & % � � * # " ( 7  � J & � & � ) �   � # � � ! " � ( � � # '% " � � � � ! � " 7 7 # & % " � & � ) � * � ! � # " ( � � * " ) C ^ �  & � ' & % � & � ) � � ! �  � ! " ) � � ( � �  Y � G ! � " 7 7 # & % " � & � ) � *� ! � � � ) J � ) � & � ) � ) � � ) �  " % � � * �  � ! � @ ) � �  ) " � & � ) " # > " # � � * E � � ' � ? � @ > E B & � ! �  � $ C � M % # � ' � ' �� � 5 � 6 ) C % � ) �  � J �  � C �  % # " & � "  & � & ) N � � � � * �   � # " � & ) N � � � ! & � 6 N  � � � � ) � L �  � ! �) � N � � & " � & � ) �  $  � " % ! � ! �  � � * L � ! " # # $ � � M % # � � & J � # C � � � � # � ' $ C "  $ & �  " � & � ) & ) " % % �  ' " ) % � ( & � !� ! � @ ) � �  ) " � & � ) " # 6  $ & �  " � & � ) < � # � � � * � ! � 6 � �  & % " ) 6  $ & �  " � & � ) 6 � � � % & " � & � ) ? c 6 6 6 d B � G ! �" ( "  ' � ! " # # $ � * & ) " # " ) ' $ & ) ' & ) N � � � ' N � � ) � � 7 � ) � ! � " ( "  '  � ) ' �  � ' $ C � ! � "  $ & �  " � �  �  � ! �"  $ & �  " � �  � � " C $ � � ) � �  � ' & ) " ) C % � �  � ! " J & ) N ^ �  & � ' & % � & � ) � ! �  � � * � G ! � "  $ & �  " � & � ) � ! " # # $ �! � # ' & ) � � ( � �  Y L � � ( � �  Y L � ! " # # $ � % � ) ' � % � � ' & ) � ! � 9 ) N # & � ! # " ) N � " N � L " ) ' � ! " # # $ �% � ) ' � % � � ' ? & B & * � ! � " � � � ) � & ) ' & � 7 � � � & � # � � � � ! " ) � ( � ! � ) '  � ' * & * � C � ! � � � " ) ' ' � # # "  �? � 5 [ A L A A A B L $ � * �  � " � & ) N # � "  $ & �  " � �  � � � � " # # C " N  � � " $ # � � � � � � 7 " ) C " ) ' � � � � � � �  L �  & * ) �" N  � � � � ) � % " ) $ �  � " % ! � ' L � ! � ) � � # � % � � ' $ C � ! � 6 6 6 L �  ? & & B & * � ! � " � � � ) � & ) ' & � 7 � � � & � � ( �! � ) '  � ' * & * � C � ! � � � " ) ' ' � # # "  � ? � 5 [ A L A A A B �  � �  � L $ � * �  � � !  � � ? K B "  $ & �  " � �  � � G ! �"  $ & �  " � �  ? � B � ! " # # � " Y � ' � � " & # � ' * & ) ' & ) N � � * * " % � " ) ' # " ( & ) (  & � & ) N & ) � � 7 7 �  � � * ! & � L ! �  �  � ! � &  ' � % & � & � ) L " ) ' � ! " # # " ( "  '  � & � $ �  � � � � ) � � * " � � �  ) � C D � * � � � " ) ' � � ! �  % � � � � � * "  $ & �  " � & � )� � � ! � 7  � J " & # & ) N 7 "  � C L & ) � � % ! � " ) ) �  " � � ! � "  $ & �  " � �  � ! " # # ' � � � " 7 7  � 7  & " � � �� � K � @ * " ) C 7  � J & � & � ) % � ) � " & ) � ' & ) � ! & � 6 N  � � � � ) � & � ! � # ' $ C * & ) " # ^ � ' N � � ) � � * " % � �  � � *% � � 7 � � � ) � ^ �  & � ' & % � & � ) � � $ � & ) J " # & ' L & # # � N " # �  � ) � ) * �  % � " $ # � L � � % ! & ) J " # & ' L & # # � N " # �  � ) � ) * �  % � " $ # � 7  � J & � & � ) � ! " # # $ � � � J �  � ' *  � � � ! �  � � " & ) ' �  � * � ! & � 6 N  � � � � ) � L " ) ' � ! � � � " & ) ' �  � * � ! & � 6 N  � � � � ) � � ! " # # $ � � ) * �  % � ' � @ ) " ' ' & � & � ) L � ! � & ) J " # & ' L & # # � N " # �  � ) � ) * �  % � " $ # � 7  � J & � & � ) � ! " # # $ � ' � � � � ' � � $ � " � � � � " � & % " # # C � � ' & * & � ' L " ) ' L " � � � � � ' & * & � ' L� � $ � & ) % # � ' � ' & ) � ! & � 6 N  � � � � ) � L � � % ! � � ' & * & % " � & � ) $ � & ) N � " ' � � � � ! � � & ) & � � � � M � � ) �) � % � � � "  C � �  � ) ' �  � ! � 7  � J & � & � ) J " # & ' L # � N " # " ) ' � ) * �  % � " $ # � � � � � ( & � ! � � " ) ' & ) N � ! � * �  � N � & ) N L! � ( � J �  L & * � ! � � � J �  � ' �  � � ' & * & � ' 7  � J & � & � ) % � ) % �  ) � " # # �  " 7 �  � & � ) � * � ! � � � � � ) � & " #% � ) � & ' �  " � & � ) � � $ � ' � # & J �  � ' � ) ' �  � ! & � 6 N  � � � � ) � $ C � ) � 7 "  � C � � � ! � � � ! �  L � ! �  � � " & ) & ) N7  � J & � & � ) � � * � ! & � 6 N  � � � � ) � � ! " # # " # � � $ � � � ' & * & � ' � � � ! � � M � � ) � ) � % � � � "  C � � � 8 � & � " $ # C" ' ^ � � � � ! � 7 "  � & � � D  � � 7 � % � & J �  & N ! � � " ) ' � $ # & N " � & � ) � ! �  � � ) ' �  �� � ] � @ ) � ! � � J � ) � � * " J & � # " � & � ) �  � !  � " � � ) � ' J & � # " � & � ) � * � � � 7 " ) C D � 7  � 7  & � � "  C  & N ! � � L� � � 7 " ) C � ! " # # ! " J � � ! �  & N ! � L & ) " ' ' & � & � ) � � � � % ! � � ! �   � � � ' & � � " � � " C $ � " J " & # " $ # �7 �  � � " ) � � � # " ( �  � ! & � 6 N  � � � � ) � L � � � � � 7 �  "  C �  7 �  � " ) � ) � & ) ^ � ) % � & J �  � # & � * � ) ^ � & ) & ) N � � % !
- 38 -



" % � �  � !  � " � � ) � ' " % � � G ! � 7 "  � & � � " % Y ) � ( # � ' N � " ) ' " N  � � � ! " � # � N " #  � � � ' & � � * �  � � % !J & � # " � & � ) � �  � !  � " � � ) � ' J & � # " � & � ) � "  � & ) " ' � 8 � " � � " ) ' � ! " � � � � 7 " ) C ( � � # ' � � * * �  &   � 7 "  " $ # �! "  � �� � [ � G ! � 7 "  � & � � ! �  � � � "  � & ) ' � 7 � ) ' � ) � % � ) �  " % � �  � " ) ' ) � � ! & ) N & ) � ! & � 6 N  � � � � ) � ( & # # $ �% � ) � �  � � ' " � %  � " � & ) N " ^ � & ) � J � ) � �  � L � � 7 # � C � � ) � �  " N � ) % C  � # " � & � ) � ! & 7 $ � � ( � � ) � ! � 7 "  � & � � �� � � � G ! & � 6 N  � � � � ) � L & ) % # � ' & ) N � ! � � & � �  & $ � � & � ) 6 N  � � � � ) � L � ! " # # " 7 7 # C � � " # # � " # � � � * � ! �H  � ' � % � � � � � � � � � � �  �� � � � G ! & � 6 N  � � � � ) � L & ) % # � ' & ) N � ! � � & � �  & $ � � & � ) 6 N  � � � � ) � L % � ) � " & ) � � ! � � ) � &  � " N  � � � � ) �� * � ! � 7 "  � & � � ( & � !  � � 7 � % � � � � ! � � � $ ^ � % � � " � � �  � * � ! & � 6 N  � � � � ) � L " ) ' � � 7 �  � � ' � � " # # 7  & �  " N  � � � � ) � � $ � � ( � � ) � ! � � L ( ! � � ! �  �  " # �  (  & � � � ) L � * " ) C ) " � �  � ( ! " � � � � J �  ( & � !  � � 7 � % � � �� ! � � � $ ^ � % � � " � � �  ! �  � � * � G ! & � 6 N  � � � � ) � & � $ & ) ' & ) N � 7 � ) � ! � 7 "  � & � � ! �  � � � L � ! � &  � � % % � � � �  �" ) ' 7 �  � & � � � ' " � � & N ) � � � � � � � � � �

� � � � � � � � � � � � � � � �  ! � " # $ % & � ' ( ) * $ #  + # ' , � � � � - . � / # 0 1 2 � � � 3 . - . 4 . � � � ' 2 5 � � 3 . 6 � 4 � - � 78 ) � 1 � � � 4 5 � 5 4 � � � � � 9 # : ; < & # 1 * * * � ) ; ) = < 4 ) > # $ < + ) � + � > � ? > ) < 0 1 ) ; ) = < @ ) ; ) = < 4 ) > # $ < + ) � + � >
- 39 -



� � � � � � � � � � � � � � � �  ! � " # $ % & � ' ( ) * $ #  + # ' , � � � � - . � / # 0 1 2 � � � 3 . - . 4 . � � � ' 2 5 � � 3 . 6 � 4 � - � 78 ) � 1 � � � 4 5 � 5 4 � � � � � 9 # : ; < & # 1 * * * � ) ; ) = < 4 ) > # $ < + ) � + � > � ? > ) < 0 1 ) ; ) = < @ ) ; ) = < 4 ) > # $ < + ) � + � >


