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Chapter 1

INTRODUCTION
Paragraph

Scope ............................................... 1

1. SCOPE.
This manual is published for the information and guidance of ord 

nance maintenance personnel. It contains detailed instructions for 
disassembly, inspection, maintenance, repair, and assembly of the acces 
sories for the Wright Whirlwind R-975-EC2 Tank Engine, supplemen 
tary to those in TM 9-750 and in Field Manuals prepared for the 
using arm. Additional descriptive matter and illustrations are included 
to aid in providing a complete working knowledge of the materiel. 
All the components in the fuel system, governor, governor valve, igni 
tion system, engine electrical system, and engine lubricating system are 
discussed in this manual.
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Chapter 2

ENGINE TROUBLE SHOOTING
Paragraph

General .............................................. 2
Failure of an engine to start............................. 3
Engine starts but stops.................................. 4
Low power and uneven running. ......................... 5
Engine runs but will not stop............................. 6
Loss of oil pressure..................................... 7
Excessive oil temperature and high oil consumption. ......... 8
Cold weather difficulties. ............................... 9
Carburetor air cleaner. ................................. 10
Carburetor leakage .................................... 11

2. GENERAL.
This section is devoted to a discussion of the most common engine 

troubles and their causes. Its purpose is to minimize, in so far as 
possible, the time wasted in ascertaining the source of a given trouble. 
Difficulty in determining the exact cause of an engine trouble may be 
encountered at times, due to the number of sources to which a given 
symptom can be attributed. The best method of trouble shooting is to 
isolate the troubles as general troubles, local troubles, and unit troubles. 
A general trouble is one affecting all cylinders alike. This will limit the 
probable cause to some accessory which affects all cylinders. A local 
trouble affects only one cylinder or a few cylinders; that is, if the cylinder 
is missing, the trouble is to be determined in the ignition system, spark 
plugs, and spark plug leads, and not in the magneto. It is assumed 
that if the magneto will fire eight cylinders, it will fire the ninth. A 
unit trouble affects a mechanism which is not a part of the basic 
engine, such as generator, control box, booster coil, etc.

3. FAILURE OF AN ENGINE TO START.
If the engine fails to start, determine whether the fault is with the 

fuel system or ignition system. The delivery of a priming charge to. 
the engine is ascertained by the resistance felt to the pressure stroke of 
the priming pump. If the engine is receiving a priming charge, notice 
whether there is any firing at all or whether the engine is completely 
dead. If there is slight firing, as evidenced by coughing or sputtering, the 
ignition system is operative and the fuel system is unable to supply the 
fuel requirements after the priming charge has been consumed. If there 
is no evidence of firing at all, investigate the ignition system first.

a. Fuel System Troubles.
(1) LACK OF FUEL. Examine the fuel supply, the shut-off cocks,
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the traps, and the line condition. Check the sump fuel strainer and the 
carburetor fuel strainer for clogged condition.

(2) THROTTLE OPENING INCORRECT. Keep the throttle almost closed 
or about one-tenth open until the engine starts to fire.

(3) RAW FUEL IN AIR SCOOP. Remove the air scoop from the 
bottom of the carburetor. If this is found to be partially filled with 
gasoline, remove the carburetor to check for sticking of the float needle 
valve. Besides checking the needle valve, check to insure that the 
needle valve seat has not been tampered with so as to leave a gap 
between the lower end of the seat and the seating gasket. If adjustment 
of the float level is necessary, insert gaskets until proper adjustment is 
obtained. These gaskets may be obtained in' various thicknesses from 
ivV-inch to T^-inch. NOTE: In many installations, the air scoop is 
provided with a Vs-inch drain cock in the bottom so that removal of 
the air scoop will not be necessary.

(4) WATER IN CARBURETOR. Remove the float chamber drain plug 
and the strainer, and drain off.

(5) UNDERPRIMING AND OVERPRIMING.
(a) Underpriming. If the engine is underprimed, check the function 

ing of the primer pump and further load the engine by turning it over 
with the starter, with the ignition off and the throttle closed. Attempt to 
start the engine again.

(b) Overprinting. If the engine is overprimed, shut off the fuel at 
the tanks and turn the engine over by the starter with the ignition 
switch off and throttle open wide to remove the extra fuel produced 
by overpriming.

b.' Ignition System Troubles.
(1) DEFECTIVE BOOSTER COIL. To check the operation of the booster 

coil, station one man in the engine compartment while another operates 
the booster coil switch. A buzzing sound will be heard by the man in 
the engine compartment if the booster coil is operating. If it is not 
operating, attempt to adjust the booster coil to draw IVi to IVi 
amperes. In the absence of an ammeter, adjust the booster coil to 
sustain a spark %-inch long. Test by removing the booster wire from 
the magneto and holding it % inch from the engine while operating 
the booster coil. If a spark fails to jump the gap, the booster and/or 
booster wire is defective and should be replaced.

(2) FAULTY MAGNETO.
(a) See that the magneto breaker points are clean and free from 

excessive oil. Remove a spark plug terminal and hold it Vi inch from 
a ground while rotating the engine. If a spark is emitted, the magneto
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is operative and the trouble is in the spark plug. If there is no spark 
at the terminal, remove the terminal blocks at the magneto and hold a. 
ground about Va inch from the distributor segments while rotating the 
engine. If there is a spark, the magneto is functioning and the defect 
is in the ignition harness.

(b) To prevent faulty operation of the magnetos during conditions 
of high humidity, treat the dielectric parts against moisture absorption. 
Pay particular attention to the distributor block, distributor cylinder, 
booster and coil terminal blocks, booster collector ring, condenser, and 
coil. If the dielectric parts have previously been treated with lacquer 
and if the lacquer is in good condition, merely wipe the parts carefully 
with a clean cloth. When the lacquer is flaked or in otherwise poor 
condition, magnetos should be removed and overhauled. For dielectric 
parts that have been treated with oil, wipe the parts with a clean 
cloth, and then rub them for a few minutes with a cloth moistened with 
OIL, engine, SAE 30.

(3) SPARK PLUGS. Remove and inspect the spark plugs. Clean and 
set the gap to 0.012 inch if necessary. After cleaning and setting the 
gaps, test the spark plugs under a pressure of 120 pounds per square 
inch to see that they fire correctly. Spark plugs covered (1) with wet 
oil, indicate the cylinder is not firing; (2) with carbon, indicate the 
cylinder has been firing but not correctly; (3) with white powder, 
indicate that they have been operating too hot. Inspect core for tight- 

. ness, and inspect the ignition wire and terminals for failure.
(4) DEFECTIVE IGNITION WIRING. Test all ignition wires by placing 

them in a circuit with a lamp and source of power. The lamp will light 
if the ignition wire is serviceable.

c. Mechanical Troubles.
(1) Low COMPRESSION. Check the compression of each cylinder by 

removing all the rear spark plugs and noting the compression of each 
cylinder as the engine is rotated. The compression pressure reading 
should be 105-110 pounds per square inch. If a cylinder is found to 
have no compression, check the valve clearance. Remove all cylinders 
having more than ten pounds per square inch variation and check 
the following:

(a) Broken, worn, or weak piston rings.
(b) Broken or weak valve springs.
(c) Gummed, sticking, broken, or burnt valves.
(d) Excessive cylinder wear.
(e) Leaking, or improperly seated spark plugs. 
(t) Cracks in the cylinder head, barrel, or piston. 
(6) Warped, pitted, or burnt valve seat inserts.
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(2) INCORRECT TrMiNG.
(a) Check the valve timing to see that it is within its limits. If the 

valve timing cannot be adjusted to within its limits, check the following:
1 Valve clearance for correct setting, which is 0.010 inch.
2 Push rods for correct length and excessive wear.
(b) See that the ignition timing is correct. If not, check the following:
1 Breaker point gap, which should be 0.012 inch.
2 To see that the points are breaking at 1 1/2 degrees after top dead 

center.
(3) MECHANICAL FAILURE. Mechanical failures are caused by high 

temperatures or defective parts.
(a) High temperatures are caused by friction, which also causes 

wear. Friction can be minimized by lubricating the parts, therefore 
some mechanical failures can be traced to poor lubrication.

(b) Failures due to defective parts can be partially eliminated by 
an effective inspection at the time of assembly.

(c) If mechanical failures are suspected, make a more comprehen 
sive check after removing the engine from the vehicle.

4. ENGINE STARTS BUT STOPS.
If the engine starts but stops with sputtering and backfiring, the 

trouble is in the fuel system. Check the fuel system as outlined in para 
graph 3 a. If, when testing the operation of the engine on each magneto 
separately, the engine stops abruptly, as is ordinarily the case when 
there is a defective magneto, then the fault is in the ignition system. 
Check the ignition system (par. 3 b).

5. LOW POWER AND rkbsbk=RUNNING.
Low power and uneven running may be attributed to any of the fol 

lowing causes:
a. Incorrect Governor Setting. If the engine appears to operate 

satisfactorily but cannot attain full power output, check to see that the 
governor setting is correct. This check can be made by observing the 
movement of the butterfly valve control arm on the governor throttle box. 
The butterfly valve should not close until the engine speed reaches 2375 
revolutions per minute. Any change in the governor setting should be 
made under the guidance of an authorized inspector.

b. Rich or Lean Mixture. Too rich a mixture is shown by uneven 
running and continuous black smoke from the exhaust. Too lean a mix 
ture is shown by uneven running, overheating, backfiring, and detonation. 
Detonation will cause black smoke to come from the exhaust in intermit 
tent bursts. When rich or lean mixture is evidenced, check the fuel pres 
sure at the carburetor float bowl. The fuel pressure regulator may be at
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fault through mechanical defects or misadjustments. The fuel supply 
pressure should be between 3 and 4 pounds per square inch. A pressure 
above this will raise the gasoline level in the float bowl, causing a rich 
mixture, while a pressure below that specified will cause a low fuel level 
and result in a lean mixture.

c. Fuel Line Restrictions. A restriction in the fuel line, such as a 
partially clogged strainer, kinked fuel lines, or dirty fuel passage, may 
result in the engine operating normally up to half or even three-quarter 
load, but when fully loaded it will miss, cut-out, and backfire (a symptom 
that can be mistaken for ignition trouble) due to the lack of sufficient 
fuel when maximum power is demanded.

d. Leaks in Induction System. Examine the intake pipes for cracks 
and for leaks at the cylinder and crankcase connections. Examine the 
carburetor and intake manifold flanges for tightness. Examine the cast 
elbow between the carburetor and rear section for cracks which may 
develop from vibration and rough usage. A crack in this section would 
result in an extremely lean mixture.

e. Spark Plugs. To locate a faulty spark plug, determine first 
whether it is in the front or rear set. Do this by running the engine first 
on the left magneto, then on the right magneto. An abnormal drop in 
engine speed while running on one magneto would indicate in which set 
the faulty plug is located, since that cylinder would stop firing completely. 
If operation of the engine on eight cylinders is continued the exhaust stack 
of the missing cylinder will soon cool below the temperature of those 
in operation and can be located by placing a few drops of water on 
the exhaust stack and observing the rapidity with which it evaporates. 
CAUTION: Do not attempt to test the temperature of the exhaust 
stacks with bare hands as a severe burn will result.

f. Valve and Valve Gear Trouble. Check the valve tappet clear 
ance, springs, washers, rocker arms, and push rods. Make sure the valves 
are not sticking. Valve clearances are 0.010 inch on all valves and must 
be checked and set when the engine is at room temperature. Take care 
to insure'that the valve is completely closed and the valve tappet roller 
is completely off the cam ring lobe.

g. Poor Fuel. Use only the recommended grade of gasoline and see 
that it flows freely to the carburetor.

h. Magneto Breaker Points. See that the magneto breaker points 
are clean and check the operation of the magneto.

i. Ignition Wiring Deteriorated or Burned. Check the condition at 
the terminals. Drill a n:)2 -inch hole V& inch above the bottom of each 
blank end of the main ignition manifold to allow any moisture to escape 
that might collect therein.
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j. Engine Overheating. This condition may be caused by any rea 
sons indicated in paragraph ;5 a, c, H, and f and it is easily recognized by 
the fact that the engine will run at normal speed just after idling and then 
the speed will slowly fall off. Continued running of an engine exhibiting 
this symptom is likely to cause considerable damage; investigate the 
cause immediately. Other causes of engine overheating include improper 
cowling, excessive air temperatures, thin oil, and insufficient oil cooling.

k. Carburetor Leakage. See paragraph 11.

6. ENGINE RUNS BUT WILL NOT STOP.
If this occurs, the trouble is in the system that controls the ignition of 

the fuel charge in the cylinders. Turn the magneto switch to the "off" 
position and if the engine continues to run smoothly, the switch did not 
ground either one or both magnetos. Close the automatic fuel cut-off valve 
and the engine will stop. Check the magneto switch and grounding to both 
magnetos. If the engine continues to fire irregularly after the magneto 
switch has been turned off, the firing is attributable to autoignition; follow 
the cooling off procedure.

7. LOSS OF OIL PRESSURE.
a. CAUTION: Stop the engine immediately and determine the cause 

of the pressure drop before restarting. Make sure the engine is not oper 
ated for any length of time without oil pressure.

1>. Loss of oil pressure is usually an indication of one or more of the 
following conditions. Perform the inspections and follow the remedies 
outlined below:

( 1) Inspect the oil tank for adequate supply.
(2) Inspect the oil inlet line to the pump for proper connections.
(3) Air leaks in a flexible oil line are difficult to find because of 

chafing or rupturing of the inner lining, which is not visible from the 
outside. Often these lines will allow air to enter when a suction is applied 
to the line but will hold when tested under pressure. The lack of oil 
around a connection is not always an indication that the connection is 
tight. A slight air leak may cause low oil pressure and often necessitate 
the priming of the oil pump after the engine has stood for awhile.

(4) Inspect oil pressure gage line for proper connections.
(5) Remove the oil pressure relief valve and check the following:
(a) Spring tension. The spring compressed to 1 Vi inches in height 

should register 4.95 pounds on the scale. If the spring is not within 
limits and a new spring is not available, add shims behind it to increase 
the tension.

(b) Valve seat. Check the seat of the pressure relief valve to insure 
that no obstruction is interfering with its seating.

8
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(c) Free movement of valve in its housing. It is not uncommon for 
faulty operation of the high pressure relief valve to express itself as sub 
normal pressure at low speeds and abnormal pressure at high speeds. 
This indicates that the valve is stuck in a halfway position, which results 
in insufficient restriction at low speeds and too much restriction at 
high speeds.

(6) Remove the section of the exhaust manifold directly beneath the 
sump oil strainer plug and remove the strainer. Since the strainer is at 
the entrance of the scavenger system, it would have no direct effect upon 
the oil pressure. If it is clogged, it will allow oil to collect in the sump, 
which will result in excessive smoking and a sluggish engine. Make close 
inspection of any foreign material found in the sump strainer to detect 
metal particles. These might indicate bearing wear which, in turn, will 
result in low oil pressure.

(7) Remove the Cuno filter and inspect for metal particles, which 
may come from worn bearings. Subnormal oil pressure is caused by 
worn bearings.

(8) If the oil strainer and Cuno filter are free of foreign material, 
prime the oil pump. To do so, break the line at the coupling joint between 
the short length of flexible tubing leading to the pump and the stationary 
oil line in the tank hull. Lift the end of the flexible tubing to the highest 
point possible, then pour oil into the line while turning the engine over 
with the starter until a quart or so has been sucked into the pump. See 
that there are at least four gallons of oil in the main tank.

(9) A leak in the oil dilution system may dilute the lubricating oil to 
such an extent that the pressure will fall. If the oil is exceptionally thin, 
check the oil dilution system.

(10) Foaming is a frequent cause of fluctuating oil pressure and loss 
of pressure. The presence of air in the scavenged oil is normal, but in 
order to eliminate excessive foaming, the return oil from the engine should 
be directed into the supply tank in such a manner as to produce a mini 
mum of splashing, and to permit air in the return line to separate from 
the oil as readily as possible. Oil foaming may also result from the use of 
water-mixed cleaning solutions, most of which contain either soap com 
pounds or caustic soda.

(11) EXCESSIVE BEARING CLEARANCE. A bearing may be worn enough 
to reduce the pressure. If this is the case, an overhaul is necessary.

(12) HIGH OIL TEMPERATURES. Excessive temperatures reduce the 
viscosity of the' oil, which then passes the bearings more freely. Such a 
condition tends to decrease the oil pressure.

(13) Remember that the pressure will vary with the varying engine 
speed and make due allowance for this variation. During normal oper-
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ation, the pressure should be between 60 and 80 pounds per square inch, 
but at idling speed the pressure may drop as low as 15 pounds per 
square inch.

8. EXCESSIVE OIL TEMPERATURE AND HIGH OIL 
CONSUMPTION.

This trouble may exist as a result of one of the following conditions: 
a. Insufficient Oil Cooling.
(1) Check the oil cooler to see that it is not blocked by clothing or 

equipment in the crew compartment.
(2) Check to see if the oil bypass valve is stuck open and allows the 

oil to bypass the cooler.
b. Insufficient Oil Supply. The capacity of the oil reservoir is 

92/z gallons which is necessary to lubricate and cool this engine.
c. Low Grade Oil. See that the oil used complies with the specifi 

cations.
d. Oil Scavenger Pump Failure. Failure of the scavenger pump 

will be indicated by the engine's becoming sluggish and by excessive 
smoke from the exhaust mufflers. Replace the pump and prime the new 
one before installing.

e. Over Diluted Oil. A high oil consumption will result if there is 
a leak in the oil dilution system or if the oil dilution valve has been 
operated for too long a period.

f. Dirty Oil.
g. Worn Piston Rings.
h. Piston Rings Incorrectly Installed.
i. The clogging or improper installation of the oil system and crank- 

case vent lines will result in oil reservoir pressure and crankcase pres 
sure. This will cause abnormal oil consumption.

j. Insufficient oil cooling, in many cases, has been traced to an 
accumulation of sludge or other foreign material in the external oil 
system. Instructions pertaining to the cleaning of the external oil 
system are in paragraph 72.

k. Incorrect ignition timing results in higher oil temperatures.
1. Improper functioning of the oil seal at the impeller shaft allows 

oil to get into the diffuser section.
m. Worn Valve Guides.
n. Bearings. If the trouble is not found after an investigation of the 

foregoing, it may be necessary to dismantle the engine to determine

10
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whether or not a bearing is overheating or whether any bearing clear 
ance is excessive, causing oil scavenging difficulties.

9. COLD WEATHER DIFFICULTIES.
Unless certain precautions, such as operation of the oil dilution 

system, are taken, difficulties in cold weather operation of the engine 
may result.

a. Cold Oil. Unless the vehicle is parked in a warm place, drain the 
oil after stopping the engine. Before starting, fill the oil system with 
pre-heated oil.

b. Low Oil Temperature. If the oil does not attain a sufficient tem 
perature to flow freely, lag the lines running to and from the external 
oil tank. A layer of asbestos cord wrapped with friction tape and then 
shellacked makes an excellent lagging. If asbestos is not available use 
several layers of ordinary packing cord. Partial covering of the oil 
cooler during severe cold weather operation is sometimes necessary in 
order to keep the oil temperature up to normal.

c. Inaccurate Pressure Readings. To obtain accurate oil pressure 
readings in cold weather, large size pressure gages and oil lines are 
essential.

10. CARBURETOR AIR CLEANER.
Although the carburetor air cleaner will handle very heavy concen 

trations of dust, it will not function properly if the oil in the oil reservoir 
is allowed to become too thick with dust to wash the filter element 
properly. Service the cleaner frequently. To service Vortox air cleaners, 
remove the cups from the cleaners and the flute assembly from the cups. 
Empty dirt and oil from the cup and refill with OIL, engine, SAG 50. 
Select an oil that will not evaporate, the quality is unimportant. Used 
crankcase oil may be used. Heavy or dirty oils will not effectively wash 
the dust from the filter element. Do not use heavy oils diluted with 
solvents, since the solvents evaporate very quickly. The filter elements, 
being self-washing, should require no attention if the oil in the cups is 
kept reasonably clean. However, inspect the filters occasionally and 
wash in SOLVENT, dry cleaning, if they appear to be clogging. An 
air cleaner can clean only the air passing through it. The air connections 
between the air cleaner and engine must be kept airtight. Small leaks 
no larger than a pin hole will allow a surprising amount of dust to 
pass through.

11. CARBURETOR LEAKAGE.
a. Because of the fire hazard, do not run the engine if the car 

buretor leaks gasoline. Leakage may be caused by: 
(1) Leaky or stuck float.

11
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(2) Excessive fuel supply pressure.
(3) Poor seating of the needle valve.
(4) Wear of the float fulcrum pin.
(5) Improper float level.

1>. In any case remove and check the carburetor. If the float has 
been leaking, remove the gasoline, and solder the hole. Immerse the 
float in hot water to test for tightness. Check the float level.

12
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Tanks ............................................... 13
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Primer .............................................. 19

12. GENERAL (fig. 1).
The fuel system consists of the following components: tanks, strainer, 

pump, pressure regulator, carburetor, air cleaners, fuel lines and primer. 
There are four fuel tanks, one in each sponson and one in each forward 
corner of the engine compartment, each controlled by a separate shut-off 
valve. There are also two main shut-off valves, with handles on the 
front of the bulkhead beneath the oil tank, each one controlling the 
flow of fuel from the two tanks on its particular side into the common 
block or header. The fuel flows from the tanks into the common block, 
thence through the fuel filter, the fuel pump and into the carburetor, 
where it mixes with air which has been cleaned by passing through 
the two air cleaners. Fuel not required by the carburetor flows past the 
carburetor, through the pressure regulator or relief valve and back into 
the common block. The air cleaners are located on the right and left 
inside walls of the engine compartment. The fuel primer, located on the 
instrument panel, draws fuel from the common block and delivers it 
to the intake manifold pipes of the top five cylinders.

13. TANKS.
The four tanks give a total fuel capacity of 1751/2 gallons, sponson 

tanks 60 gallons each and vertical tanks 27% gallons each. The shut-off 
valves for the two sponson tanks are controlled by handles projecting 
from the plate over the engine compartment and the valves for the 
vertical tanks are controlled by the handles at each forward corner of 
the grille over the engine compartment. The filling caps are beneath 
the four heavy-hinged covers on top of the tank, two at each side near 
the ends of the engine compartment grille. The drain plugs for the 
sponson tanks are located above the removable plates on the bottom 
of the sponsons near the rear ends. The drain plugs for the vertical 
tanks are located above the 1 Vi-inch pipe plugs in the floor of the tank 
directly beneath the filling caps.

13
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14. STRAINER.
The fuel strainer is of the sediment bowl type, and is attached to a 

bracket just inside the right rear door, close to the floor. If the strainer 
is to be cleaned or removed, close the four shut-off valves before starting 
the operation. Remove the screen for cleaning by unscrewing (wrench, 
Vz-in.) the plug from the left side of the strainer, being careful not to 
loosen the gasket. Drain the bowl by opening the valve at the bottom. 
This is about the only maintenance. If it is necessary to remove the 
strainer, unscrew the two coupling nuts fastening the fuel lines to the 
front and rear of the strainer and remove the two screws fastening the 
strainer to the bracket. Install a new strainer by reversing the above 
procedure.

DRAIN COCK

FUEL STRAINER ' RA PD 27" 
Figure O! cì Éä= píê~áåÉê

15. PUMP.
The pump is of the positive displacement, rotary-vane type and is 

located on the engine accessory case to the right of the carburetor elbow.

16. PRESSURE REGULATOR.
The fuel pressure regulator is located just inside the right rear door 

above the strainer and is fastened to the hull by the same bracket. The 
regulator is adjustable, and maintains a constant pressure on the fuel

NR
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feed to the carburetor. It also serves as a relief valve and allows fuel 
that is pumped and not used by the carburetor to return to the block.

17. CARBURETOR.
The carburetor is a Stromberg model NA-R9D. It is of the single- 

barrel, up-draft type, and has an accelerating pump hinge-type float 
assembly, idle cut-off and needle-type economizer. It also incorporates 
a spring loaded needle valve for stopping the engine. This valve is 
operated by a solenoid connected to a toggle switch on the instrument 
panel. The valve diverts the suction of the intake manifold through the 
idle discharge nozzle from the idle tube to the space in the carburetor 
bowl above the fuel, and stops the fuel through the idle discharge nozzle.

18. AIR CLEANERS.
There are two air cleaners; of the oil-bath type, one is located at the 

right- and the other at the left-rear of the engine compartment. Direc 
tions for maintenance and replacement are given in TM 9-750.

19. PRIMER.
The primer is used to inject fuel into the intake manifold to facilitate 

starting. Operation and maintenance are covered in TM 9-750.

NS
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20. FUEL LINES (fig. 1).
a. General. Fuel lines connecting the various units of the fuel system 

are made up of copper and rust-proofed steel tubing with connector 
fittings of two types: compression and flared tube fittings and their con 
nectors. A protector loom covers these lines. In places of excessive move 
ment short lengths of fire-resistant hose with suitable connectors are used. 
The lines are attached to the hull and other units so that the effect of 
vibration is minimized and so that they are free of contact with sharp 
edges which might cause wear.

b. Inspection. Inspect the fuel lines and replace if leaks develop, 
or if they are dented to the extent of restricting the free flow of fuel. 
Keep fittings and connectors tight; if leaks appear at fittings check for 
marred or crossed threads, and replace when necessary.

c. Repair and Replacement. The method of making up new fuel 
lines for replacement is as follows: from the proper size roll of tubing cut 
off a length a little longer than the line to be replaced; if a protector loom 
is used, cut loom three inches shorter than the new piece of tubing. Blow 
out tubing, remove burs and square tube ends; then slide on protector 
loom and install fittings. When installing flared tube fitting nuts, use 
proper size flaring tool. In bending tube assembly use suitable bending 
tool and bend to conform with the line that has been removed. The 
flexible hose connectors are manufactured with fittings attached and 
should be replaced as an assembly.

NT
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d. Removal of Fuel Lines (fig. 3).
(1) EQUIPMENT:

Wrench, open-end, TVin. Wrench, open-end, 7/8-in. 
Wrench, open-end, Vi-in. Wrench, open-end, 1-in. 
Wrench, open-end, j\-in. Wrench, open-end, 1^-in. 
Wrench, open-end, }J-in. Wrench, open-end, 1 Vs-in. 
Wrench, open-end, 3A-in.

(2) PROCEDURE:
(a) Remove main fuel line, tube assembly, junction block (header) 

to strainer.
Wrench, open-end, ii-in. Wrench, open-end, %-in.

Disconnect main fuel line nuts from fitting at fuel line junction block 
(header) and at fuel strainer inlet fitting, and remove line assembly.

(b) Remove return fuel line, tube assembly, check valve to junction 
block (header).

Wrench, open-end, 1-in. Wrench, open-end, l-fa-in.
Disconnect fuel return line nuts from fittings at junction block (header) 

inlet fitting and at check valve outlet fitting and remove tube assembly.
(c) Remove hose assembly strainer to fuel pump.

Wrench, open-end, %-in. Wrench, open-end, 1 Vs-in. 
Disconnect compression fitting nuts from fitting at strainer and fuel 

pump and remove hose assembly.
(d) Remove return fuel line, tube assembly, carburetor to check valve.

Wrench, open-end, 7/s -in.
Disconnect return fuel line fitting nuts at carburetor and check valve 

fittings and remove line assembly.
(e) Remove primer discharge line, priming pump to engine.

Wrench, open-end, yVm- Wrench, open-end, %-in. 
Disconnect priming tube fitting nut at engine hose connector and at 

priming pump and remove tube assembly.
(f) Remove primer intake line, tube assembly, block (header) to 

priming pump.
Wrench, open-end, iVm-

Disconnect primer intake tube fitting nut at block (header) connector 
and at priming pump and remove tube assembly.

(g) Remove oil dilution fuel line, tube assembly, check valve to dilu 
tion valve.

Wrench, open-end, Ya-in. Wrench, open-end, T%-in. 
Disconnect dilution line fitting nut at check valve and dilution valve 

connectors and remove tube assembly.
(h) Remove fuel line, tube assembly, horizontal tank to vertical tank. 

Wrench, open-end, H-in. Wrench, open-end, 3/i-in.

THE ARMY LIBRARY
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Disconnect fuel line fitting nuts from fittings at horizontal tank outlet 
valve tee and at vertical tank outlet valve tee and remove tube assembly.

(i) Remove fuel line, tube assembly, vertical tank to junction block 
(header).

Wrench, open-end, \l--\i\. Wrench, open-end, %-in.
Disconnect fuel line fitting nut from fittings at vertical tank outlet 

valve tee and at junction block (header).

e. Installation of Fuel Lines.
(1) EQUIPMENT:

Wrench, open-end, ,Vin. Wrench, open-end, %-in. 
Wrench, open-end, Vi-in. Wrench, open-end, 1-in. 
Wrench, open-end, -|Vin. Wrench, open-end, l^-in. 
Wrench, open-end, ],\-in. Wrench, open-end, 1 Vi-in. 
Wrench, open-end, 3/4-in.

(2) PROCEDURE:
(a) Install primer intake line, tube assembly.

Wrench, open-end, , 7j;-in.
Connect primer intake tube fitting nut at block (header) and at prim 

ing pump.
(b) Install primer discharge, tube assembly.

Wrench, open-end, ,Vm- Wrench, open-end, %-in. 
Connect priming tube fitting nut at engine hose connector and at prim 

ing pump fitting.
(c) Install return fuel line tube, assembly, carburetor to check valve.

Wrench, open-end, iY,-m- 
Connect return line fitting nuts at carburetor and check valve fitting.
(d) Remove hose assembly, strainer to fuel pump.

Wrench, open-end, 7/g-in. Wrench, open-end, IVs-in. 
Connect hose assembly fitting nuts to fittings at fuel pump and at 

strainer.
(e) Install return fuel line, tube assembly, check valve to junction 

block (header).
Wrench, open-end, 1-in. Wrench, open-end 1-j^-in.

Connect fuel return line fitting nuts to fittings at junction block 
(header) and at check valve outlet fitting.

(t) Remove main fuel line, tube assembly, junction block (header) 
to strainer.

Wrench, open-end, -Ji-in. Wrench, open-end, %-in.
Connect fuel line fitting nuts to fittings at junction block (header) and 

at strainer.
(g) Install fuel line, tube assembly, horizontal tank to vertical tank. 

Wrench, open-end, li-in. Wrench, open-end, %-in.
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Connect fuel line tube nuts to fittings at horizontal tank outlet valve 
tee and at vertical tank outlet valve tee.

(h) Install fuel line, tube assembly, vertical tank to junction block 
(header).

Wrench, open-end, 1^-in. Wrench, open-end, %-in.
Connect fuel line tube fitting nuts to fitting at vertical tank outlet 

valve tee and at junction block (header).
(i) Install oil dilution fuel line, tube assembly, check valve to 

dilution valve.
Wrench, open-end, Vz-in. Wrench, open-end, Vs-in.

Connect dilution valve fuel line fitting nut to fitting at check valve 
and dilution valve.

21. CONSTRUCTION OF FUEL TANKS (figs. 4 and 5)..
The right and left sponson tanks have a capacity of 60 gallons each, 

while the right and left vertical tanks hold 27 3/4 gallons each. The body, 
top and bottom are made from 12 gage (0.109-inch thickness) copper 
bearing steel with a basic welded construction. The sponson tanks are 
equipped with a float assembly which is used in conjunction with an 
indicator located at the bulkhead to indicate electrically the amount of 
fuel in the tanks. The float assembly is riveted to the top of the tank. 
The drain plug flange and the inlet and outlet flange are made of 
bronze and they are riveted and soldered to the tank body. A plate is 
riveted to the interior side of the top of the tank to which the flame 
arrester assembly is attached by six Vi-inch cap screws. The flame 
arrester assembly consists of two screen tubes of different diameters, 
the smaller one placed inside the larger one, and a cast bronze flange 
threaded on the exposed end to receive the tank filler cap. The fuel tank 
is vented by means of a small hole in the filler cap. This hole is closed 
by means of a ball operated by a cork float when the fuel level rises 
high enough in the tank to operate the float.

22. REASONS FOR REMOVAL OF FUEL TANKS.
a. A leak between the tank and any. of the flanges which are riveted 

and soldered to the tank.
b. A leak in the top, bottom, or body of the tank in the copper 

bearing steel from which these parts are fabricated.
c. An unusual amount of foreign matter in the bottom of the fuel 

tank, which will cause corrosion and rupture of the section. Use the 
following method to make the inspection. The vertical tanks may be 
inspected thoroughly by this method, but only a limited portion on the 
sponson tanks, due to their construction.

(1) Remove plate covering the fuel tank drain plug.
(2) Drain the fuel tank until about one inch of fuel remains in the 

tank. Install drain plug.

ON
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(3) Remove the filler cap.
(4) Remove the six V^-inch cap screws holding the flame arrester 

assembly to the fuel tank. Remove the flame arrester assembly.
(5) Insert a metal rod ( '/4-in. to Vi-in. in diameter and approxi 

mately 5 ft. long) through the filler hole and tap the bottom of the 
tank. CAUTION: To preclude the possibility of igniting the fuel vapor 
in the tank by a static discharge from the metal rod, ground the rod to 
the vehicle before inserting it in the tank. If any portion of the bottom 
of the tank is corroded or dangerously thin, the rod will puncture the 
metal sufficiently to start a leak. This will be indicated by fuel leaking 
from the opening made by removing the plate which covers the drain 
plug. If a leak develops, remove and repair the tank.

(6) Drain all the fuel from the tank, and with a flashlight which 
has been switched on before being exposed to the vapor remaining in 
the tank, inspect the bottom of the tank for dirt. CAUTION: If the 
flashlight has a metal case, ground the metal case with a wire to the 
vehicle before exposing the flashlight to the vapor of the fuel tank. 
A spark would ignite the vapor in the fuel tank, causing an explosion 
and fire. If this dirt cannot be flushed out and has accumulated to the 
point where a possibility exists that some of it might clog or impair 
the fuel outlet of the tank, remove the fuel tank from the vehicle.

23. REMOVAL OF LEFT- AND RIGHT-HAND VERTICAL FUEL
TANKS (fig. 6).

NOTE: Follow identical procedure for removal of the right- or left- 
hand tank. Two men are required to complete the removal operations.

a. Equipment.
"A" frame with block and Wrench, open-end, iVin.

chain or equivalent Wrench, open-end, H-in.
Pliers Wrench, open-end, %-in.
Rope, length of, Vi-in. Wrench, open-end, 1-in.
Wrench, Alien, -jVin. Wrench, socket, with 12-in.
Wrench, Alien, 1-in. extension handle, -ft-in.
Wrench, box, -rVin. Wrench, socket, with ratchet,
Wrench, open-end, 3/s-in. -R-in.

l>. Procedure.
(1) Remove engine. Refer to TM 9-1751.
(2) Drain fuel tank.

Wrench, Alien, Virm- Wrench, Alien, 1-in.
Close fuel shut-off valve on horizontal tank. Remove pipe plug located 

beneath the drain plug; this is reached from the under side of the tank. 
Then remove the fuel drain plug and drain fuel.
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(3) Remove channel bracket from bulkhead.
Wrench, socket, with ratchet, {j|-in.

Remove two cap screws that attach channel bracket, with set screws, 
to bulkhead, then lift clamping plate from the top of the tank.

(4) Remove vertical fuel tank shut-off stem.
Pliers Wrench, open-end, %-in.

Pull cotter pin from stem universal joint and remove two bolts with 
nuts and lock washers from each of the two clips attached to the 
brackets. Then remove stem and clips assembly.

(5) Remove vertical tank upper cover plate.
Wrench, open-end, yVin. Wrench, socket, with 12-in. ex 

tension handle, i\-in.
Remove six cap screws that attach tank cover plate to tank and one 

bolt and nut, holding bolt head on outside of tank with open-end 
wrench. Then remove five bolts that attach cover plate to bulkhead, 
using an open-end wrench to hold the bolt heads on the tank compart 
ment side of the bulkhead, and lift out cover plate.

(6) Disconnect horizontal tank fuel line. 
Wrench, box, iVin. Wrench, open-end, 3A-in. 
Wrench, open-end, {fa-in.

Remove three cap screws and lock washers from the three clips that 
attach fuel line to lower cover plate. Then disconnect fuel ferrule fitting 
nut at vertical tank outlet tee.

(7) Disconnect vertical tank line.
Wrench, open-end, {J-in. Wrench, open-end, %-in. 

Disconnect tank to header fuel line ferrule fitting nut at outlet tee.

(8) Remove fuel outlet nipple with tee and shut-off valve assembly.
Wrench, open-end, -Ji-in. 

Disconnect nipple with tee assembly from tank fuel outlet flange.

(9) Remove fire extinguisher tube assembly.
Wrench, open-end, 1-in.

Disconnect fire extinguisher line flared tube nuts at tee and nozzle 
and remove tube assembly.

(10) Remove vertical fuel tank.
"A" frame with block and chain Rope, length of, Va-in.

or equivalent
Remove filler cap, tie rope around filler plate neck, making a short 

sling, and screw on filler cap. Then position "A" frame, place chain 
block into sling and pull out tank, at the same time pulling out the 
three wooden wedges from around the tank.
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24. REMOVAL OF LEFT-AND RIGHT-HAND HORIZONTAL
FUEL TANKS (fig. 6).

NOTE: Follow identical procedure for removal of left- or right-hand 
tank. Two men are required to complete the removal operations. 

a. Equipment.
Link, drag, with 10-in. Wrench, open-end, TVm- 

extension Wrench, open-end, iVin. 
Pliers Wrench, open-end, 1-in. 
Screwdriver Wrench, socket, with ratchet, 
Wrench, Alien, -fVm- TVm- 
Wrench, Alien, 1-in. Wrench, socket, with 10-in. 

b. Procedure. extension handle, TVin.
(1) Remove engine. 
Refer to TM 9-1751.
(2) Drain vertical and horizontal fuel tanks.

Link, drag, with 10-in. Wrench, Alien, TVin. 
extension Wrench, Alien, 1-in. 

Remove pipe plug located beneath vertical tank and remove drain 
plug. Then remove three screws from plate under horizontal tank and 
remove drain plug.

(3) Remove vertical fuel tank.
Follow procedure for removal of vertical tank (par. 23).
(4) Remove spacer blocks.
Lift out two wooden blocks that position the vertical tank.
(5) Remove shut-off valve stem.

Pliers 
Pull cotter pin from shut-off valve universal joint and pull out stem.
(6) Remove fire extinguisher tube assembly.

Wrench, open-end, 7̂j-in. Wrench, open-end, 1-in.
Remove cap screws from two clamping brackets that attach line to 

cover plate. Then disconnect flared tube nut from fitting at rear spray 
nozzle and lift out tube assembly.

(7) Remove taillight conduit union connector.
Pliers Wrench, open-end, 1-in. 

Remove conduit from union and pull out light plug, then remove 
union fitting nut and pull out union from inside engine compartment.

(8) Remove cover plate. 
Link, drag, with 10-in. Wrench, socket, ratchet, W-in.

extension Wrench, socket, with 10-in. 
Pliers extension handle, J^-in. 
Wrench, open-end, -fg-in.

Remove thirteen cap screws and three slotted head machine screws 
from cover plate. Then remove the five bolts from cover plate that 
extend through hull. Hold bolt head on outside with wrench. Disconnect

27



qj =VJNTRMa=
OQJOR

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
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fuel gage conduit knurled fitting at cover plate. Pull cover plate out 
from top of tank and cut the fuel gage wire. Pull wire through hole and 
lift off cover plate.

(9) Remove horizontal fuel tank. 
Screwdriver

Remove four machine screws from the two strap assemblies that 
attach them to the sponson. Then remove the front and rear wooden 
spacers from under tank and slide tank out from sponson.

25. CLEANING TANKS.
Use the following methods to clean the tanks thoroughly. The meth 

ods are listed in the order of preference.
a. First Method. Fill a five-gallon can with heavy-duty alkaline 

cleaner, Quartermaster Corps Specifications Es-No. 382a compound. 
Dissolve the cleaner in fifty gallons of water. Bring the solution to the 
boiling point in a large vat heated by steam. Take the fuel tank off the 
vehicle. Remove the caps, plugs, and inspection hole covers, place every 
thing in the vat, and boil them for at least thirty minutes. This should 
eliminate all inflammable substances. Flush the tank with cold water 
and dry out with compressed air.

b. Second Method. Flush the tank for fifteen minutes with boiling 
water admitted at the bottom of the tank and allow the water to over 
flow at the top. Then steam the fuel tanks for three hours and the oil 
tanks for one hour, admitting live steam at the top of the tank and 
allowing it to escape through the bottom outlets. If live steam is not avail 
able, flush with boiling water continuously for at least three or four hours, 
and dry the tank thoroughly with compressed air. This process is not 
positive and should be used only when it is not feasible to use the first 
method. Use great caution in this process. Flush the tank with cold water 
and dry out with compressed air.

c. Third Method. Drain tank thoroughly. Pour approximately one 
gallon of carbon tetrachloride into the tank and flush thoroughly. Allow 
some of the fluid to remain in the tank while repairs are being made.

d. Preparing Tanks for Repair.
(1) Repair work must be accomplished as soon as possible after the 

tank has been prepared. In no case should the tank be allowed to stand 
more than thirty minutes before being repaired.

(2 ) When repairs can be accomplished by soldering, normally it will 
not be necessary to prepare tanks as indicated above. The tank, how 
ever, must be thoroughly drained, and as a precaution blow it out 
with compressed air to remove all volatile residue. Do not make the 
soldering iron "red hot," as hot or adhering particles of dirt or dust may 
ignite any explosive mixture remaining in the tank.
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(3) Care must be taken when handling fuel tanks to avoid produc 
ing sparks that may ignite the volatile mixture of air and fuel. The use 
of power sanding machines and similar equipment that produce sparks 
is prohibited.

26. TESTING TANKS.
a. Test the fuel'tank before and after repairing it. Use either of the 

two methods outlined below.
(1) THE WET METHOD.
(a) Plug all openings except the filler neck.
(b) Dry the entire outer surface of the tank thoroughly with com 

pressed air and with a clean dry rag.
(c) Place the tank on a bench on top of blocks so that the under side 

can be seen easily with the aid of an electric light.
(d) Fill the tank with water.
(e) Insert the end of the air hose in the filler neck and cover the rest 

of the opening with the palm of one hand.
(f) Apply air pressure against the water by opening the air valve with 

the other hand for a few minutes.
(g) Examine the entire tank for moist spots where the water was 

forced through.
(2) THE AIR PRESSURE METHOD.
(a) Plug all openings except the fuel outlet connection.
(b) Attach the loose end of the air supply hose to the fuel outlet con 

nection by a short-threaded tube.
(c) Submerge the fuel tank in a tank of clean water or cover the tank 

with soapy water.
(d) Turn on the air pressure, but not more than 15 pounds.
(e) Draw a ring around each spot on the fuel tank where bubbles 

appear. The bubbles indicate leaks.

27. REPAIR.
a. Leak Through the Steel Shell. If a leak occurs in the coffer 

bearing steel of the body, top, or bottom of the tank, weld or braze the 
leak if the material of the tank is in good condition. CAUTION: In the 
welding or brazing process do not allow the portion of the tank adjacent 
to a bronze casting or the bronze casting to reach the melting point of 
solder. If this occurs, the tank may leak between the shell and the casting.

h. Leak Between the Steel Shell and a Bronze Casting. In this 
case remove the bronze casting from the tank, retin the contacting sur 
faces, rivet the bronze casting in place, and solder the rivet heads to the 
casting and the casting to the steel shell. If a leak occurs between the top 
of the tank and the cast plate to which the flame arrester is attached, 
remove the top of the tank (refer to par. 27 h (2)) from the body in
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order to retin the surface of that portion of the top which contacts the 
cast plate. If a leak occurs between the cast flange used to attach the 
screen outlet assembly and the body of the tank, remove the bottom of 
the tank from the body in order to retin that portion of the tank contacting 
the cast flange. If a leak occurs between the bottom of the tank and the 
cast flange into which the drain plug is screwed, do not remove the bottom 
of the tank from the body.

(1) REPLACEMENT OF A BRONZE CASTING. Use the following proce 
dure to replace a bronze casting on the fuel tank.

(a) Grind or file the exposed ends of the rivets flush with the sur 
rounding surface.

(b) Heat the casting and the portion of the tank shell adjacent to it 
hot enough to melt solder. With a hammer and punch, drive out the rivets 
that attach the bronze casting to the shell of the tank. Separate the bronze 
casting from the steel shell of the tank. If it is necessary to remove an end 
of the tank from the body, perform the step described in paragraph 
27 b (2) before proceeding with the next step.

(c) Retin and solder the surfaces of the bronze casting and shell of 
tank that contact each other. Clean out the rivet holes in the casting and 
the steel shell.

(d) Rivet the retinned casting in place. When the drain plug flange is 
being worked on, use a long bar with a square end, working through the 
flame arrester opening to upset the end of the rivet. ~

(e) Solder the rivet heads to the casting, and the casting to the steel 
shell of the tank.

(f) Treat the surface exposed to soldering flux with a solution of 
washing soda.

(g) Weld the end of the tank to the body if it has been removed and 
test the repaired tank for leaks (par. 26).

(2) REMOVING TOP OR BOTTOM OF TANK. Use the following proce 
dure to remove the top or bottom of the tank from the body.

(a) With a portable grinder, grind the bead, welding the end of the 
tank to the body, to a depth sufficient to remove the weld, but first be sure 
the tank is empty of liquid and volatized fuel.

(b) Slip a 1/2-inch diameter round bar five or six feet long through the 
hole in the opposite end of the tank. With the bar as a hammer, drive 
against the inside of the tank end to be removed, as close as possible to the 
body of the tank. Remove the end of the tank from the body.

(c) If the material of the tank end is not in good condition, replace it 
with a new one. Rivet and solder the bronze casting in place as outlined 
in paragraph 27 b (1) before welding the end of the tank to the body.

(d) Test the tank for leaks as outlined in paragraph 26.
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c. Treatment After Repair. Wash the interior of the tank with OIL, 
lubricating, preservative, medium, as protection against rust. Drain excess 
OIL from tank.

28. INSTALLATION OF LEFT- AND RIGHT-HAND VERTICAL 
FUEL TANKS.

NOTE: Follow identical procedure for the installation of left- and 
right-hand tanks. Two men are required to complete the installation 
operations. t

a. Equipment.
Bar, long Wrench, open-end, j\-in.
Hammer Wrench, open-end, {J-in.
Pliers Wrench, open-end, %-in.
Rope, length of, Vi-in. Wrench, open-end, 1-in.
Wrench, Alien, i%-in. Wrench, socket, with ratchet,
Wrench, Alien, 1-in. -ftHn-
Wrench, box, fjf-in. Wrench, socket, with 12-in. ex- 
Wrench, open-end, %-in. tension handle, iVin.

h. Procedure.
(1) Replace vertical tank.

Bar, long Hammer
Place tank in lower cover plate socket and replace two wooden spacer 

blocks between vertical and horizontal tanks. Then drive in three wooden 
wedges between tank and cover plate on engine compartment side.

(2) Install vertical tank cover plate.
Wrench, open-end, TV«n. Wrench, socket with 12-in. ex 

tension handle, -j-jj-in.
Place cover plate in position and replace six cap screws and six bolts 

that attach plate to hull and bulkhead.
(3) Replace fire extinguisher tube assembly. 

Wrench, open-end, 1-in.
ñ

Connect flared tube nuts at T fitting on cover plate and at nozzle.
(4) Install shut-off valve. 

Wrench, open-end, |£-in. 
Replace shut-off valve with nipple in tank fuel outlet fitting flange.
(5) Install shut-off valve stem.

Pliers Wrench, open-end, %-in.
Insert shut-off stem in universal joint collar and replace cotter pin. 

Then place two stem clips in position on brackets and secure with two 
bolts, nuts and lock washers.

(6) Install channel bracket on bulkhead.
Wrench socket, with ratchet, |ij-in. 

Replace channel bracket with two tank clamping set screws on bulk-
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head and secure with two cap screws. Then place clamping part in posi 
tion on top of fuel tank and tighten set screws to secure tank.

(7) Install horizontal fuel tank tube assembly. 
Wrench, box, iVm- Wrench, open-end, %-in. 
Wrench, open-end, |£-in.

Connect fuel line flared tube nut to fitting at horizonal tank outlet 
valve tee and vertical tank outlet valve tee. Then secure three tube 
clips to lower cover plate with cap screws and lock washers.

(8) Install vertical fuel tank tube assembly.
Wrench, open-end, ii-in. Wrench, open-end, %-in. 

Connect vertical tank fuel line flared tube at outlet tee fitting.

29. INSTALLATION OF LEFT- AND RIGHT-HAND HORIZONTAL
FUEL TANKS.

NOTE: Identical procedure should be followed for installing left- 
and right-hand tanks. Two men are required to complete installation 
operations.

a. Equipment.
Link, drag, with 10-in. exten- Wrench, open-end, iVin.

sion Wrench, open-end, 1-in. 
Pliers Wrench, socket, with ratchet, 
Screwdriver iVin-
Wrench, Alien, V^-in. Wrench, socket, with 10-in. ex- 
Wrench, Alien, 1-in. tension handle, xVin. 
Wrench, open-end, iVm-

b. Procedure.
(1) REPLACE HORIZONTAL FUEL TANK. 

Screwdriver
If clamping straps have been removed, replace and tighten straps. 

Slide tank in sponson and replace front and rear wooden spacers. Then 
replace four machine screws that attach clamping strap to bottom of 
sponson.

(2) INSTALL COVER PLATE.
Link, drag, with 10-in. extension Wrench, socket, with 10-in. ex- 
Wrench, open-end, iVin. tension handle, yVin. 
Wrench, socket ratchet, TVin.

Place cover plate on sponson ledge and thread fuel gage wire through 
hole in cover plate and join the wire that was cut for removal of plate 
by soldering and taping or with a suitable connector. Then reinstall thir 
teen cap screws, three slotted head screws, and five bolts and safety 
nuts that attach cover plate to sponson.
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(3) INSTALL TAILLIGHT UNION CONNECTOR.
Position union in hole in rear armor plate and replace locking nut. 

Then insert wire plug and connect conduit to union.
(4) INSTALL FIRE EXTINGUISHER TUBE ASSEMBLY.

Wrench, open-end, jVm- Wrench, open-end, 1-in. 
Put the two tube clamping brackets in place and install attaching 

screws. Then connect tube flared tube nut to fitting on spray nozzle.
(5) INSTALL SHUT-OFF VALVE.

Pliers Wrench, open-end, %-in. 
Replace shut-off valve with nipple in fuel outlet fitting.
(6) REPLACE FUEL TANK DRAIN PLUG COVER PLATE. 
Link, drag, with sliding T handle
If drain plug has been removed, position drain plug cover plate and 

replace three attaching screws.
(7) REPLACE VERTICAL FUEL TANK.
Follow procedure for installation of vertical tank (par. 28 b).
(8) INSTALL ENGINE. 

Refer to TM-9-1751.
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30. DESCRIPTION (fig. 7).
The Romec F-8 fuel pump is of the positive displacement, rotary-vane 

type with a capacity of 150 gallons per hour at 1750 revolutions per 
minute. It has an inlet depresision of 4 inches of mercury and a discharge 
pressure of 10 inches of mercury (about 5 pounds per square inch). The 
pumping unit comprises a liner, rotor, blade or vane, two rockers, and 
bottom and top bearings. The rotor is mounted eccentrically within the 
special-shaped bore of the liner and the sliding blade passes com 
pletely through it. Bc'ii tips of the blade carry sealing rockers which 
contact the inside of the bore at all times. The lower bearing and liner

y o^=ma=SUMU
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are shrunk into the pump body and the upper bearing is locked in place 
by a threaded lock nut. The drive shaft seal is cushioned, self-lubricated, 
and pressure-compensated to prevent fuel leakage along the shaft. This 
seal compensates for both axial and angular misalinement of the shaft. 
An oil seal is incorporated to prevent OIL, engine, from leaking into the 
pump along the drive shaft. The adapter plate is detachable and may be 
secured to the pump body in four positions. Install the name plate with 
its top toward the short end of the adapter plate to bring the inlet and 
outlet into correct position.

31. REMOVAL.
Disconnect the fuel lines from the ells on the top and bottom of the 

pump by unscrewing the coupling nuts (%-in. wrench). Plug the ends 
of the lines to prevent entrance of dirt. Remove the palnuts, nuts (Vz-in. 
wrench) and plain washers holding the pump to the accessory case and 
pull the pump off the studs.

32. OVERHAUL.
A list of the tools necessary to overhaul the Romec F-8 fuel pump 

follows: (Two of the special ones are shown in fig. 8.)
Bath, oil, with facilities for Screwdriver, 6-in.

heating to 350-400 F Screwdriver, 10-in. 
Calipers, inside Scriber or other pointed tool 
Mallet, rawhide, small Vise, bench, with hardwood or 
Micrometer fiber jaws 
Puller, upper and lower bear- Wrench, bearing lock nut,

ing, RE-T4 RE-T5 
a. Disassembly (fig. 9).
(1) REMOVE BEARING LOCK NUT AND COUPLING PARTS FROM PUMP. 

Vise, bench, with wood or fiber Screwdriver, 6-in.
jaws Wrench, special, RE-T5

Secure the pump in a vise with the drive shaft up. Use wood or fiber 
jaws between the vise jaws and the adapter plate. Remove the screw 
holding the lock plate and remove the lock plate. Remove the lock ring 
with a sm^ll screwdriver and lift out the retainer and the oil seal. Un 
screw the bearing lock nut (special wrench RE-T5) and lift it out of the 
pump. Remove the lock nut gasket, seal plate, oil seal, engine seal 
coupling, sealing spring and pump seal coupling from the end of the 
pump by hand.

(2) REMOVE LEAD GASKET. 
Scriber or other pointed tool

Lift out the lead gasket with a scriber or other pointed tool. The gas 
ket forms a seal between the upper bearing and the inside of the body 
bore. It will be damaged by removal and a new one must be used for 
assembly.
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(3) REMOVE UPPER BEARING, ROTOR BLADE AND ROCKERS. 
Puller, bearing, RE-T4

Screw the large end of the bearing puller (fig. 8) onto the end of the 
upper bearing and lift the bearing out of the pump body by hand. Lift 
the rotor, blade, and rockers out of the body by hand and separate them.

(4) CLEAN AND INSPECT PARTS.
Calipers, inside Micrometer

Clean all the parts and remove any burs that may have been caused 
by the disassembly process. However, be careful not to remove any of 
the sharp corners from parts of the jumping mechanism as this might 
result in an internal slip in the pump. Check the parts of the internal 
assembly and see that the clearances come within the limits specified 
(fig. 10). Replace any parts that do not give these fits. If these clear 
ances cannot be obtained by changing the rotor, blade, or rockers, it will 
be necessary to remove the liner and lower bearing from the pump body.
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(5) REMOVE LINER AND LOWER BEARING FROM THE BODY. 
Bath, oil, with facilities for heat- Puller, bearing, RE-T4 

ing to 350 F-400 F Screwdriver, 10-in.
Remove the four screws holding the adapter plate to the body, remove 

the body from the plate and the plate from the vise. Close the inlet and

PU



qj =VJNTRMa=
PO

cr bi =mr j m

outlet of the pump with plugs (Va-in. NPT), and screw the small end 
of the bearing puller into the tapped hole in the lower bearing. Heat the 
oil bath to 350 F to 400 F and lower the body into it just deep enough 
so that the oil will not over run over the top and into the inside. After 
five minutes remove the body quickly from the oil, clamp the puller in a 
vise and pull the body off the liner and lower bearing by hand, being 
careful to protect the hands. If necessary, tap the body lightly with a 
rawhide mallet, working against the bosses to prevent any damage to 
the bore. Unscrew the lower bearing from the puller and separate the 
bearing and liner by hand.

(6) CLEAN AND INSPECT LINER AND LOWER BEARING. 
Calipers, inside Micrometer

Clean the liner and lower bearing thoroughly and check to see that 
the clearances are within the limits specified (fig. 10). Replace such 
new parts as are necessary to obtain these clearances.

ÜK= ^ëëÉã Ääó= (fig. 9).
(1) INSTALL THE LOWER BEARING AND LINER IN THE PUMP BODY. 

Bath, oil, with facilities for Mallet, rawhide, small 
heating to 350 F-400 F Puller, bearing, RE-T4

Close the inlet and outlet of the pump body with plugs ( Vi-in. NPT), 
heat the oil bath to 300 F, and lower the body into it just deep enough 
so that the oil will not run over the top and into the inside. (The body 
must stay in the hot oil for about five minutes.) Slide the lower bearing 
onto the pins of the liner and screw the small end of the puller (RE-T4) 
into the upper end of the bearing. The keyway in the outside of the 
liner is for manufacturing purposes only but may be used as a guide 
in assembling the liner and bearing with the body in such a position 
that the ends of the pins projecting from the lower side of the bearing 
enter the clearance holes provided for them at the bottom of the body 
bore. Remove the body from the oil bath, place in an upright position, 
and with the keyway as a guide, quickly lower the bearing and liner 
into correct position. A few light taps with a rawhide mallet on the 
end of the puller will seat the bearing firmly in place. Be sure the 
liner is seated firmly on the bearing. This operation must be performed 
quickly or the body may freeze onto the bearing or liner before it is 
in correct position. Remove the bearing puller. Allow the assembly 
to cool.

(2) ASSEMBLE ADAPTER PLATE WITH BODY. 
Screwdriver, 10-in.

Place the adapter plate on the body in such a manner that the top 
of the name plate on the body is toward the narrow end of the plate 
and secure it with four screws. Stake the screws to prevent loosening.

PV
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(3) INSTALL ROTOR, BLADE, ROCKERS, AND UPPER BEARING. 
Puller, bearing, RE-T4 Vise, bench, with wood or fiber

à~ï ë
Clamp the adapter plate in the vise, open end of the pump up, and 

use wood or fiber blocks to protect the edges of the plate from the jaws. 
Slide the blade into the slot in the rotor, put the rockers in place on 
the ends of the blade and slide the assembly into place in the liner and 
lower bearing. Put the upper bearing into place and make sure the two 
dowel pins fit into the holes i:i the upper end of the liner. (The bearing 
puller may be used if necessary to handle the upper bearing.)
EQF=fk pq^ i i =i b^ a =d ^ phbqK
Install the lead gasket (always use a new one) above the upper 

bearing. , '
(5) INSTALL COUPLING PARTS, LOCK NUT, AND SEALS.

Screwdriver, 6-in. Wrench, special, RE-T5 
Vise, bench, with wood or fiber
à~ï ë

Put the pump seal coupling, sealing spring, engine seal coupling, oil 
seal (new one), and seal plate into the open end of the pump in that 
order. Put the lock nut gasket (new one) onto the lock nut and screw 
the lock nut into the open end of the pump over the parts just installed. 
Tighten the nut with wrench RE-T5, leaving a pair of slots in the body 
and lock nut in alinement. Install the oil seal (new one) in the upper end 
of the nut, put the seal plate in place, and secure it with the lock ring. 
Put the lock plate in place and secure it with the screw. Remove the 
assembly from the vise.

PPK= qbpq=_ bc l o b=fk pq^ i i ^qfl kK
a. Run In. After assembly the moving parts should turn over easily 

by hand without pronounced tight spots. Mount the pump on a test stand 
and run at 1750 revolutions per minute for two hours using kerosene, 
after which it should be run, using gasoline, for ten minutes, and dried 
out by disconnecting the lines and running for five minutes.

b. Dry Vacuum Test. If an accurate vacuum gage or a mercury 
manometer is available a dry vacuum test will give a more accurate 
indication of the condition of the pump than capacity readings. The 
vacuum readings on the inlet side with the pump running dry should 
equal or exceed the following: 

250 revolutions per minute................. 0.8 inch of mercury
500 revolutions per minute............'..... 2.0 inches of mercury

1000 revolutions per minute. ............... .4.5 inches of mercury
1500 revolutions per minute................. 6.8 inches of mercury
2000 revolutions per minute................. 9.0 inches of mercury

QM
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ÅK= pÜ~Ñí=pÉ~ä=i É~â~ÖÉ= With the pump operating on gasoline at 
2500 revolutions per minute against pressures increasing in 5 pounds 
per square inch increments from 5 pounds per square inch to 25 pounds 
per square inch the leakage, as checked by removing the lowest drain 
plug, should not exceed 5 drops per minute. If this leakage is exceeded 
check the seals.

PQK= fk pq^ i i ^qfl kK
Install the pump by reversing the operations listed in paragraph 31.
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PRK= fk pmb` qfl k =^k a =^a gr pqj bk q= EÑáÖK=NNFK
The entire working mechanism of the pressure regulator or relief valve 

is enclosed within the cast body and there is little chance of malfunction 
unless the whole assembly is damaged. To test the relief pressure re 
move the plug ( 3/s-in. wrench) from the left side of the carburetor just 
above the screen and temporarily install a pressure gage. The pressure 
should be between 2.5 and 3.5 pounds per square inch, preferably 3 
pounds per square inch. If the pressure is not correct, adjust as follows: 
remove the cap (1%-in. wrench) from the top of the valve, lift out the 
locking clip or plate, unscrew the threaded adjusting plug, and remove 
the plug and spring. If the spring is clean and apparently in good con 
dition, put it back into place and screw in the adjusting plug/ until its 
upper end is about flush with the end of the cage. Start the engine and 
screw the adjusting plug in or out until a pressure of 3 pounds per square 
inch is secured. Install the locking clip or plate which holds the plug in 
a fixed position in the cage. Install the screw cap (1%-in. wrench), using 
a new lead washer if the old one has been damaged, and new locking 
wire. Stop the engine, remove the pressure gage, and install the plug 
(%-in. wrench). If proper adjustment cannot be secured by this pro-
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cedure and the pump is known to be functioning properly, remove and 
overhaul the regulator.

PSK= o bj l s ^ i K
Close the fuel shut-off valves. Unscrew the hose coupling nut (%-in. 

wrench) from the left or inlet side of the regulator. Unscrew the outlet 
line coupling nut (%-in. wrench) from the front connector. Unscrew the 
primer line coupling nut (i^-in. wrench) from the right side connector. 
(Plug the open ends of the lines to prevent entrance of dirt.) Remove 
the two nuts dVm- wrench) and lock washers from the front ends of the 
U bolt, remove the U bolt from the regulator and bracket, and remove 
the regulator.

PTK= l s bo e ^r i K
The following tools are used in overhauling the pressure regulator. 

Pliers Vise, bench 
Screwdriver, 6-in. Wrench, 1%-in. 
Screwdriver or "drag link with
Ää~ÇÉI=B JáåK=ñ=àyJáåK=

~K= o Éã çî É=̀ ~é=~åÇ=i É~Ç=pÉ~äáåÖ=t ~ëÜÉêK
Vise, bench Wrench, 1%-in. 

Clamp the assembly in a vise (cap up), unscrew the cap (1%-in. 
wrench) and remove the lead sealing washer.
ÄK= o Éã çî É=i çÅâáåÖ=̀ äáé=çê=mä~íÉI=̂ Çàì ëíáåÖ=mäì Ö=~åÇ=péêáåÖK

Screwdriver, 6-in.
Lift the locking clip or plate out of the cage and plug with the fingers 

or the end of the screwdriver. Unscrew and remove the adjusting plug 
and lift out the spring.
ÅK= o Éã çî É=̀ ~ÖÉ=~åÇ=_ ~ääK

Screwdriver or drag link, 7/s-in. x j\-in. Vise, bench
With the body of the regulator held in the vise, unscrew and remove 

the cage. Remove the body from the vise and turn it upside down to 
remove the ball.

d. Clean and Repair. Clean the body by compressed air and the 
other parts with SOLVENT, dry cleaning. There is little repair other 
than the replacement of damaged parts.

e. Assembly. The regulator is assembled by reversing the procedure 
given in paragraphs 37 a, b, and c.

PUK= fk pq^ i i ^qfl k =̂ k a =^a gr pqj bk qK
a. Installation. Install regulator by reversing the procedure given in 

paragraph 36.
b. Adjustment. Adjust the regulator as instructed in paragraph 35 

but do not remove the adjusting plug and spring for inspection.
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PVK= a bp` o fmqfl k = (fig. 12).
The Stromberg 'carburetor, Model NA-R9D, is a single barrel up- 

draft model having an accelerating pump, hinge type float assembly, idle 
cut-off, and needle type ÉÅçåçã áòÉêK=qÜÉ=principles of operation as de-
fa i b=cr b i =̂ a gr pqj bk q=i bs bo=î = x=bk d fk b=j l r k qfk d =ci ^ k d b=⁄ II

≈" " = fa i b=pmbba=^ a gr pqj bk q=p` o bt
!

…

mr j m=pqbj =̀ l s bo =J= | | | {K

Kfa i b=̀ r qJl cc

cr b i =pqo ^ fk bo " JêGJK= N" " " " " " ^ fo = fk q^ hb=ci ^ k d b
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scribed in these instructions are quite similar to those used in all aircraft 
and motor car carburetors. The setting of the carburetor as described 
herein is vital to the performance of the engine and should be strictly 
complied with.

QMK= pmb` fc f` ^qfl k p=^k a =` l k pqo r ` qfl kK
~K= péÉÅáÑáÅ~íáçåëK=Table of specifications for NA-R9D carburetor 

used on Wright Whirlwind R-975-Ec 2 engine: 
Venturi ............................................. 2 % in.
Main metering jet..................................... No. 27
Economizer metering jet................................ No. 47
Main metering air bleed................................ No. 55
Economizer needle seat................................. No.34
Economizer setting ................................... 28 
Throttle valve angle ................................... 18 
Idle tube assembly. ................................... No.48
Idle air bleed ........................................ No. 60
Idle discharge jet........................... A-60, B-70, C-60, D-56
Pump valve ......................................... 4-No. 45
Pump discharge nozzle ................................. No. 50
Fuel level in float bowl (.710 sp. gr.) ...... 7/8 inch below parting surface
ÄK= ` çåëíêì ÅíáçåK
(1) ACCELERATING PUMP SYSTEM (figs. 13 and 15). For smooth and 

quick acceleration of an aircraft engine a quantity of fuel in addition to 
that supplied by the regular metering system is required. A fuel pump 
operated by the throttle has, therefore, been incorporated in the design 
of the carburetor. The fuel pump consists of an inverted cylinder or sleeve 
connected to the throttle in such a way that it is depressed as the throttle 
is opened; a piston, free to slide on a valve; and the necessary drilled pas 
sages to the pump discharge nozzle. When the throttle is closed or in any 
fixed position, the piston is held at the top of the pump valve by a spring, 
thus closing off the holes in the valve. The fuel enters the space above 
the piston through the clearance space between the piston and sleeve. 
As the throttle is opened and the pump sleeve depressed, the pump 
piston is forced down by the gasoline, thus opening the holes in the 
valve and allowing the gasoline to be forced out of the pump discharge 
nozzle. Fuel leaving the pump valve enters the vertical passage in the 
main body (fig. 14). Passing through a hole in the gasket, fuel reaches 
the discharge nozzle. The discharge nozzle is pressed into the throttle 
body via a vertical hole in the throttle body that matches the corre 
sponding hole in the main body.

(2) FLOAT MECHANISM. A float mechanism of the Y type is used to 
maintain a constant fuel level at the main discharge nozzle (fig. 18). This 
consists of two stainless steel floats connected by means of a forked float

QR
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hanger, which operates a single float needle valve. Each float operates in 
a float chamber having ample fuel capacity to function properly in all 
ordinary maneuvers. The two float chambers are connected by a fuel 
passage cast in the main body and an air vent passage in the throttle valve 
body (fig. 14).

(3) MAIN METERING SYSTEM. The main metering system used in this 
carburetor is of the type which uses an air bleed to the main discharge 
nozzle (fig. 15). The main discharge nozzle, of the rosette type, located 
at the center of the venturi, is screwed into a boss projecting into the air 
intake (figs. 16 and 18). The main air bleed, a small headless screw plug 
with the proper size hole drilled through it, is located in a passage in the 
throttle body so that air can be drawn from behind the venturi through 
the bleed and then into the main discharge nozzle through holes in the 
wall of the nozzle. The actual metering of the fuel is accomplished by the 
main metering jet located in a passage between the main discharge nozzle 
and the float chambers.

(4) IDLING SYSTEM. Inasmuch as the main metering system will not 
function at very low air flows (low engine speeds), an idling system is 
provided. This consists of an idle tube with an idle metering orifice near 
the bottom and several air bleed holes in the wall, an idle air bleed, and 
adjustable idle discharge nozzle (fig. 17). Fuel for the idle system is

^ ` ` b i bo ^ qfk d =mr j m=s ^ i s b=J
mfpql k J=

j ^ fk = cr b i =gbqJ=
j ^ fk =cr b i =k l wwi bJ=
úfa i b=m̂ pp^ d bJI

êJc i l ^ q=k bba i b=s ^ i s b

mr j m=cr b i =m̂ pp^ d b

c i l ^ q " á

j ^ fk =̂ fo =_i bba=o ^ pp^ d bJá=
` l k k b` qfk d =m̂ pp^ d b= cl o =c i l ^ q=̀ l j m̂ o qj bk qp

cáÖì êÉ=NU! cì Éä= _ çï ä

b`lkljfwbo=kbbaib=̂ ppDv=
o^=ma=RQVP
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taken from the annular space around the main discharge nozzle and 
passes through the idle metering jet (a hole in the idle tube holder be 
tween the threads and the head). Air from the annulus around the ven- 
turi is drawn through an idle air bleed (fig. 14) and enters the annulus 
formed by the vertical idle passages of the throttle and main bodies and 
the idle tube (fig. 19). The air passes into the idle tube by means of two 
cross holes drilled in the tube near the end which is pressed into the 
holder. The fuel and air in the; idle tube pass through an adjustable idle 
metering jet (fig. 17) before being released in the throttle bore. The idle 
system operates up to an engine speed of about 900 to 1000 revolutions 
per minute (no load on engine).

(5) ECONOMIZER METERING SYSTEM. The economizer system as 
applied to this carburetor is in reality an enriching device, which pro 
vides a rich mixture at full throttle for maximum power and permits a 
leaner mixture at part throttle for maximum economy. This device con 
sists of a needle valve and seat located in a passage between the main 
discharge nozzle and the float chamber (figs. 13 and 15). The needle 
valve is held on its seat by a spring at idling and part throttle so that no 
fuel can flow past the needle valve seat. At about 46 degrees throttle 
valve opening, a lever fastened to the throttle shaft engages a nut on the 
needle valve stem and raises the needle off its seat so that fuel is then 
drawn past the needle valve and into the main metering system. An 
economizer metering jet is provided directly below the needle valve 
seat to insure accurate metering of the fuel passing through the econo 
mizer system (fig. 19).

  (6) IDLE CUT-OFF. The idle cut-off as used on this carburetor con 
sists of a spring-loaded needle valve located in such a position that when 
it is open the suction from the idle discharge nozzle is diverted from 
the idle tube to the space behind the venturi. This causes the flow of 
fuel from the idle discharge nozzle to stop, which immediately causes 
the engine to cease firing (fig. 17).

QNK= mo bs bk qfs b=j ^ fk qbk^k ` bK
Once the carburetor is properly installed and the idle adjustments 

made very little maintenance is required. A fuel strainer is located at the 
lower right side of the carburetor and may be removed after removal of 
the large square head plug at the lower right side of the carburetor, 
A small square head plug is provided as a drain in the bottom of each float 
chamber. Remove the strainer and drain plugs frequently to remove any 
dirt or water which may have accumulated in the strainer chamber or the 
float chambers. Inspect the entire carburetor to see that all parts are tight 
and properly made safe, and put a small quantity of oil on the pump 
operating mechanism (fig. 13). This carburetor is equipped with a float
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needle valve and seat which requires a fuel pump that will maintain 
three pounds per square inch pressure at the fuel inlet.

QOK= ml ppf_ i b=̀ ^ r pbp=l c =qo l r _ i bK
If the carburetor fails to deliver the proper fuel mixture for maximum 

power at open throttle, the trouble may be attributed to one or a com 
bination of the following causes:
~K= qÜÉ=c ì Éä=mêÉëëì êÉ=íç=íÜÉ=` ~êÄì êÉíçê=fë=qçç=e áÖÜ=çê=i çï K=

This pressure, measured at the carburetor, should read between two and 
three pounds, depending upon the speed of the engine. The Vi-inch pipe 
plug on the carburetor strainer boss connects to the outside of the strainer 
screen. If the strainer screen is plugged, the fuel pressure to the float valve 
needle will not be sufficient to supply fuel to the carburetor bowl and the 
mixture will go thin at open throttle rated speed.
ÄK= qÜÉ=fÇäÉ=̀ ì íJl ÑÑ=kÉÉÇäÉ=a çÉë=k çí=pÉ~í=mêçéÉêäóK=This will cause 

the mixture ratio to thin out, especially at high engine speeds and open 
throttle.
ÅK= c äç~í=kÉÉÇäÉ=e ÉäÇ=l éÉåK=A broken or punctured float may hold 

the needle open so that the float level rises and makes the mixture ratio 
too rich.

d. If the accelerating pump piston does not seat and close off the 
holes in the pump valve, fuel will flow out of the pump discharge 
nozzle at the throttle opening;s beyond governed idle speed and make 
the mixture ratio too rich.

e. Plugged or restricted passages to the air bleed of the main fuel 
jet will enrich the fuel mixture.

f. The volume above the fuel in the bowl is connected to the air 
horn by the tortuous passages. Any restriction in these passages will 
cause the mixture ratio to vary. This variation will be especially 
noticeable between cool and hot engines.

QPK= ml ppf_ i b=CAUSES l c =qo l r _ i b=̂ q=fa i b=pmbba K
If the idle mixture fails to adjust or is not stable, the following list 

shows the places in the carburetor in which to look for trouble.
a. The position of the economizer jet and main fuel jet may bfe 

reversed.
b. The idle adjustment lever may be installed on the adjustable idle 

jet 180 degrees from the correct position.
c. A float mechanism that drags or binds will cause a variation in 

fuel level.
d. The idle air bleed or passages may be restricted or plugged.
e. The gasket may leak between the carburetor throttle body and 

the inlet manifold.
f. The idle cut-off valve may not be seating.

RQ
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QQK= o bj l s ^ i K
If necessary to remove or replace the carburetor, proceed as follows:
a. Check to see that fuel shut-off valves are closed.
b. Disconnect the fuel line and drain lines.
c. Disconnect the fuel cut-off and accelerator linkage.
d. Disconnect air intake connections at flexible connector.
e. Remove the locking wire and the four bolts holding the car 

buretor to the intake manifold flange and remove carburetor. Disconnect 
air intake pipes.

QRK= a fp^ppbj _ i v K
Disassemble the carburetor for cleaning and inspect it each time the 

engine is overhauled. Use the following procedure for disassembly of 
the carburetor.

~K= a áë~ëëÉã Ääó=çÑ=qÜêçííäÉ=_ çÇóK
(1) EQUIPMENT:

Hammer Wrench, box or socket, yVm- 
Pliers Wrench, open-end, yg-in. 
Plug, wooden Wrench, open-end, box or 
Punch socket, Vz-in. 
Screwdriver Wrench, special socket, %-in. 
Screwdriver, metering jet

(2) PROCEDURE.
(a) Remove air horn. Remove locking wire. Remove four cap screws 

(Vi-in. open-end, box or socket wrench) attaching air horn to main 
body of carburetor.

(b) Remove venturi set screw. Remove locking wire. Remove set 
screw (screwdriver).

(c) Separate throttle body from main body. Remove eleven Vi-in. 
hexagon head safety nuts from studs of main body attaching throttle 
body to main body dVm- box or socket wrench). Remove washers. 
Separate throttle body from main body. Do not damage gasket or pump 
sleeve.

(d) Remove pump sleeve. Remove sleeve from pump link. Do not 
distort or drop sleeve.

(e) Remove pump link. Fold locking ears of washer away from link 
(screwdriver). Remove link and washer ( l/2-in. open-end wrench).

(t) Remove pump stem bushing and pump stem assembly with cover. 
Separate pump stem cover and plate. Remove three cotter pins from 
screws holding pump stem bushing to throttle body. Remove screws,

RR
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plate, and pump stem bushing. Remove pump stem assembly with 
cover.

(g) Remove idle cut-off assembly. Remove locking wire from pack 
ing nut. Remove packing nut with idle cut-off valve (%-in. open-end 
wrench). Remove idle cut-off seat (%-in. open-end wrench).

(h) Remove' throttle shaft. Drive out tapered pin locking pump 
stem lever to throttle shaft (hammer and punch). Loosen clamp screw. 
Remove lever. Remove two screws with lock washers holding throttle 
valve to throttle shaft. Mark shaft before removal. Remove throttle 
shaft.

(i) Remove adjustable jet assembly. Remove packing nut, lever and 
adjustable idle jet assembly (%-in. special socket wrench).

(j) Remove idle air bleed. Remove exterior plug (screwdriver). Re 
move jet exposed by removal of plug (special screwdriver).

(k) Remove main jet air bleed. Remove bleed.
(I) Remove venturi (fig. 12). Drive venturi out of throttle body, 

using wooden plug.

ÄK= a áë~ëëÉã Ääó=çÑ=j ~áå=_ çÇóK
(1) EQUIPMENT.

Pliers Wrench, box or socket, }J-in. 
Screwdriver Wrench, open-end, Va-in. 
Screwdriver, metering jet

(2) PROCEDURE.
(a) Remove parting surface gasket. Remove gasket.
(b) Remove economizer needle assembly. Remove bushing (Vz-in. 

open-end wrench). Lift out assembly.
(c) Remove economizer needle seat. Remove seat.
(d) Remove metering jets and plugs. Remove locking wire from 

plugs over jets (-J-J-in. box or socket wrench). Remove plugs (metering 
jet screwdriver, fig. 23) and jets.

(e) Remove idle tube assembly. Remove locking wire. Remove idle 
tube assembly (screwdriver).

(f) Remove main nozzle. Remove locking wire. Remove main nozzle 
(screwdriver).

(g) Remove floats and float valve. Remove locking wire. Remove 
float fulcrum screw assembly (screwdriver). Remove floats with needle.

(h) Remove pump valve, piston and spring. Remove pump valve 
(screwdriver), piston and spring. Do not damage exterior surface of 
valve or piston.

(i) Remove float valve seat: assembly. Remove screw holding locking 
clip. Remove clip. Using a special screwdriver, remove seat assembly.
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~K= ` äÉ~åáåÖ=~åÇ=fåëéÉÅíáçåK
(1) CLEANING. Clean the bodies and all parts thoroughly in SOL 

VENT, dry cleaning, and blow out all passages with compressed air.
(2) INSPECTION. Inspect all moving parts to see that they do not 

have excessive clearance and that they are in agreement with the 
limits established by the table of clearances.
ÄK= qÜêçííäÉ=pÜ~Ñí=_ ì ëÜáåÖëK=Should the throttle shaft bushings 

require replacing, remove the old bushings with the BS-T19492 bush 
ing remover. Upon removing the old bushings and pressing in the new 
bushings aline ream with the new bushings with BS-P-14498-T-18 
(.5023-in. diameter) reamer and use a new throttle shaft on assembly 
(fig. 20). Use a new throttle shaft stop and pump and economizer lever 
with a new throttle shaft. Pin the throttle shaft stop on the throttle 
shaft as shown in figure 21 and figure 22. Insert the throttle shaft in 
the throttle body and clamp the economizer lever in the correct posi 
tion, allowing about .030-inch end play between the throttle bushings 
and the throttle stop. Mark the pump and economizer lever, remove it 
from the shaft, and drill and ream it as instructed in figure 21.

(NOTE: In the following table and in all "Tables of Clearances" 
which appear hereafter in this manual, the symbol L denotes a "loose 
fit," i.e., undersized; the symbol T denotes a "tight fit," i.e., oversized.)

qeo l qqi b=_l a v

qe o l qqi b=_r pe=
fk d =o b^ j bo

c áÖì êÉ=OM!^äáåÉ= o É~ã áåÖ=Throttle Shaft Bushing 
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qe o l qqi b= pql m

qeo l qqi b= pe ^ cq= pql m

b` l k l j fwbo= ^ k a= mr j m= i bs bo J
{

o^=ma=RONQ

ÑáÖì êÉ=OO! qÜêçííäÉ= pÜ~Ñí=̂ ëëÉã Ääó=~åÇ=q~éÉê=eÉ~ã Éê

RV



qj =VJNTRMa=
QSJQT

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
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ÅK= q~ÄäÉ=çÑ=̀ äÉ~ê~åÅÉëK
Min. Desired 

Float fulcrum pin
in float bearing. 0.001 -in. L 0.0025-in. L

Float bearing end
play ......... 0.005 -in. L 0.015 -in. L

Float pin in needle 
slot .......... 0.007 -in. L 0.014 -in. L

Throttle shaft and
bushings ...... 0.001 -in. L 0.0015-in. L

Accelerating pump
piston and sleeve 0.0025-in. L 0.0040-in. L 

Accelerating pump
stem and bushing 0.001 -in. L 0.002 -in. L 

Accelerating pump
fork and block. . 0.0005-in. L 0.0035-in. L

Minus as 
Float level ...... (ft"'" 1 specified

Ma Correction

0.009 -in. L Replace float and/or 
fulcrum pin.

0.024 -in. L Change thickness of 
gasket under ful 
crum pin.

0.020 -in. L Replace float if pin 
is worn or needle 
if it is worn.

0.007 -in. L Replace bushings 
and/or shaft if worn.

6.0085-in. L Replace worn parts.

0.010 -in. L Replace worn parts.

0.010 -in. L Replace worn parts. 
Plus
^-in. Change gasket thick 

ness under needle 
seat.

d. Refer to table of specifications in paragraph 4.
QTK= r k fq=^ppbj _ i v =l mbo ^qfl k pK=
~K= e É~ÇäÉëë=pÅêÉï ëK
Assemble all headless screw plugs below the fuel level with shellac, 

being careful not to get it on the end of the plug where it will come off 
and be carried by the fuel into one of the metering orifices. Headless 
screw plugs above the fuel level and all other threaded parts screwed 
into the bodies should have a compound of graphite and castor oil put 
on the threads.
ÄK= s Éåíì êá=qì ÄÉK=Use a new packing to reassemble the venturi 

tube. Also, when fitting the throttle body over the venturi tube, put a 
small amount of OIL, engine, SAE 10, on the venturi packing so that 
the throttle body will not cut it.
ÅK= qÜêçííäÉ=̂ ëëÉã ÄäóK=To replace the throttle shaft, pump lever or 

throttle stop, assemble the lever and stop as shown in figure 2 1. Fit the 
-throttle valve so that it excludes practically all light when in the closed 
position.
ÇK= c äç~í=j ÉÅÜ~åáëã K=In replacing a float needle valve or a needle 

valve seat, replace these two parts at the same time, as it is very diffi 
cult to fit a new needle to an old seat or a new seat to an old needle. 
The float level should be 1 inch below the parting surface and is adjusted 
by the thickness of the gasket under the float needle valve seat. Check 
the level under the conditions encountered in service as regards the 
fuel used and the fuel pressure or head at the carburetor. The fuel level 
was set at the factory using IVa .pounds per square inch fuel pressure 
(60-in. gasoline head at 0.710 sp. gr.). If after assembling, the level is 
not correct, remove the needle valve seat and put in thicker gaskets
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to lower the level and thinner gaskets to raise it. A change in gasket 
thickness of ^j inch will change the level approximately -f^ inch.
ÉK= bÅçåçã áòÉê=pÉííáåÖK=The position of the economizer needle ad 

justing nut determines the engine speed at which the needle is lifted 
off its seat, and it is, therefore, important that this be set correctly so 
that the engine will not be operating on too lean a mixture near full 
throttle or too rich a mixture at part throttle. The throttle opening at 
which the economizer should come in is given on the specification 
sheet as the economizer setting. This is the travel in degrees of the 
throttle valve from closed position to that point where the forked lever 
on the throttle shaft engages the economizer needle adjusting nut. To 
find the angle which the valve makes with the horizontal flange sur 
face when the economizer comes in, add the throttle valve angle (given 
on the specification sheet) to the economizer setting. If the setting is 
33 degrees and the throttle valve angle is 20 degrees, the angle which 
the throttle valve will make with the horizontal flange surface when 
the forked lever engages the economizer needle is 53 degrees. When 
the final adjustment is made, use another nut to lock or to jam the 
adjusting nut, being careful, however, not to change the setting (fig. 21).

QUK= ^ppbj _ i v =l c =` ^o _ r o bql o K
Use the following procedure in assembling the carburetor, observing 

the precautions and methods outlined in paragraph 46. 
~K= bèì áéã ÉåíK

Hammer Wrench, box or socket, iJ-in.
Pliers Wrench, open-end, iVin.
Plug, wooden Wrench, open-end, Vz-in.
Press, arbor Wrench, open-end, %-in.
Screwdrivers Wrench, socket, special, %-in.
Screwdrivers, special Wrench, special, 3/4-in. 

ÄK= qÜêçííäÉ=_ çÇó=̂ ëëÉã ÄäóK
(1) INSTALL VENTURI (fig.21).

Plug, wooden Press, arbor, or hammer 
Line venturi up and press or drive into position. Install with hammer 

and wooden plug.
(2) INSTALL MAIN AIR BLEED.

Screwdriver 
Install main bleed jet in throttle body.
(3) INSTALL IDLE AIR BLEED.

Screwdrivers, two
Install idle bleed jet in throttle body passage. Then install jet passage 

plug.
(4) INSTALL ADUSTABLE IDLE JET.

Wrench, socket, special, %-in. 
Install adjustable idle jet assembly.
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(5) INSTALL THROTTLE SHAFT ASSEMBLY.
Install shaft. Install pump stem lever, tightening clamp screw when 

holes in lever are lined up with hole in shaft. Install tapered pin locking 
pumf stem lever to throttle shaft. Install throttle valve.

(6) INSTALL IDLE CUT-OFF ASSEMBLY.
Wrench, open-end, Vs-in.

Install seat. Install valve assembly. Do not tighten pack nut sufficiently 
to cause the valve to stick.

(7) INSTALL PUMP STEM BUSHING AND PUMP STEM ASSEMBLY. 
Pliers Screwdriver

Install pump stem cover on pump stem assembly. Insert pump stem 
through hole in casting and hook fork of pump stem over pump lever. 
With gasket on pump stem bushing, insert through hole in casting. Place 
packing, washer, and plate over end of pump stem bushing. Install three 
nuts and screws holding pump stem bushing in place. Install cotter pins 
to lock nuts in place.

(8) INSTALL PUMP LINK. 
Wrench, open-end, Mi-in.

Install locking washer. Install pump link. Lock link in place with two 
ears of the locking washer.

(9) INSTALL SAFETY WIRE;.
Pliers 

Safety wire all parts drilled for the use of safety wire.
(10) INSTALL PUMP SLEEVE. 
Install sleeve on link.
ÅK= j ~áå=_ çÇó=̂ ëëÉã ÄäóK
(1) INSTALL FLOAT VALVE SEAT ASSEMBLY.

Screwdriver Screwdriver, special 
Install seat. Install locking clip. Using screw and lock washer to secure 

clip to main body.
(2) INSTALL PUMP PISTON. 

Screwdriver
Place coil spring in position. Slip valve through hole in piston, entering 

shallow counterbored end of piston first. Install valve with piston in main 
body.

(3) INSTALL FLOAT VALVE AND FLOAT ASSEMBLY.
Screwdriver

Hang needle on float valve lever. Install float and needle. Install float 
fulcrum screw.

(4) INSTALL MAIN NOZZLE.
Screwdriver 

Install main nozzle and secure with locking wire.
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ERF=fk pq^ i i =fa i b=qr _ bK
pÅêÉï Çêáî Éê=

fåëí~ää=áÇäÉ=íì ÄÉ=~ëëÉã Ääó=~åÇ=ëÉÅì êÉ=ï áíÜ=äçÅâáåÖ=ï áêÉK
ESF=fk pq^ i i =j bqbo fk d =gbqp=̂ k a =mi r d pK
pÅêÉï Çêáî ÉêI=ëéÉÅá~ä= t êÉåÅÜI=Äçñ=çê=ëçÅâÉíI=ágJáåK=

fåëí~ää=àÉíëI=ã ~âáåÖ=ÅÉêí~áå=íÜÉ=ÅçêêÉÅí=àÉí=ÖçÉë=áå=É~ÅÜ=é~ëë~ÖÉK=fåëí~ää=
éäì ÖëK
ETF=fk pq^ i i =b` l k l j fwbo =k bba i b =̂ ppbj _ i v =̂ k a =pb^ qK
pÅêÉï Çêáî ÉêI=ëéÉÅá~ä= t êÉåÅÜI=çéÉåJÉåÇI=s áJáåK=

fåëí~ää=åÉÉÇäÉ=ëÉ~íK=qÜÉå=áåëí~ää=åÉÉÇäÉ=~ëëÉã ÄäóK
EUF=fk pq^ i i =p^ cbqv =t fo bK
mäáÉêëK=

p~ÑÉíó=ï áêÉ=~ää=é~êíë=ÇêáääÉÇ=Ñçê=íÜÉ=ì ëÉ=çÑ=ë~ÑÉíó=ï áêÉK
EVF=fk pq^ i i =m̂ o qfk d =pr o c^ ` b=d ^ ph bqK
mä~ÅÉ=Ö~ëâÉí=çå=ã ~áå=ÄçÇó=é~êíáåÖ=ëì êÑ~ÅÉI=ï áíÜ=ëíì Çë=é~ëëáåÖ=íÜêçì ÖÜ=

ÅçêêÉÅí=ÜçäÉë=áå=Ö~ëâÉíK
ENMF=gl fk =qe o l qqi b=_ l a v =t fqe =j ^ fk =_ l a v K=
t êÉåÅÜI=Äçñ=çê=ëçÅâÉíI=-f^-in.

gçáå=íÜÉ=íï ç=Å~ëíáåÖë=íçÖÉíÜÉêI=ã ~âáåÖ=ÅÉêí~áå=íÜÉ=éáëíçå=ÉåíÉêë=íÜÉ=
éì ã é=ëäÉÉî É=~åÇ=íÜÉ=éì ã é=äÉî Éê=áë=ÄÉåÉ~íÜ=íÜÉ=åì íë=çå=íÜÉ=ÉÅçåçã áòÉê=
åÉÉÇäÉK=fåëí~ää=ÉäÉî Éå=ë~ÑÉíó=åì íë=íç=ã ~áå=ÄçÇó=ëíì ÇëK

QVK= qbpqK
~K= a ÉëÅêáéíáçåK=_ÉÑçêÉ=~íí~ÅÜáåÖ=íÜÉ=íÜêçííäÉ=ÄçÇó=íç=íÜÉ=Ñì Éä=Äçï äI=

íÉëí=íÜÉ=ÄÉÜ~î áçê=çÑ=íÜÉ=Ñäç~í=ã ÉÅÜ~åáëã ë=éêçî áÇÉÇ=íÜ~í=Éèì áéã Éåí=áë=
~î ~áä~ÄäÉK= qÜáë=íÉëí=ã ~ó=ÄÉ=~ÅÅçã éäáëÜÉÇ=Äó=ÅçååÉÅíáåÖ=íÜÉ=Ñì Éä=áåäÉí=
íç=~=Ö~ëçäáåÉ=äáåÉ=Ü~î áåÖ=~=éêÉëëì êÉ=çÑ=N=s ~=éçì åÇë=éÉê=ëèì ~êÉ=áåÅÜK=fÑ=íÜÉ=
ëéÉÅáÑáÅ=Öê~î áíó=çÑ=íÜÉ=Ñì Éä=ÄÉáåÖ=ì ëÉÇ=çå=íÜáë=íÉëí=áë=åçí=MKTNMI=íÜÉ=Ñì Éä=
äÉî Éä=î ~êáÉë=ï áíÜáå=ëã ~ää=äáã áíëI=~ÅÅçêÇáåÖ=íç=íÜÉ=Ñçääçï áåÖ=Ñçêã ì ä~W
N= ñ=péÉÅáÑáÅ=Öê~î áíó=çÑ=Ñì Éä=ì ëÉÇ=! ! ! ! ! ! ! ! =! ! ! ! ! ! ! ! ! =Z=Çáëí~åÅÉ=áå=áåÅÜÉë=ÄÉäçï =é~êíáåÖ

ëì êÑ~ÅÉ=Ñçê=ÇÉëáêÉÇ=Ñäç~í=äÉî Éä=çÑ=íÜÉ=Ñì Éä=ÄÉáåÖ=ì ëÉÇ=áå=íÉëíáåÖ=Ñäç~í=äÉî ÉäK=
ÄK= qÉëíáåÖK=̂ ÑíÉê=ÅÜÉÅâáåÖ=íç=ã ~âÉ=ÅÉêí~áå=íÜÉ=Ñäç~í=åÉÉÇäÉ=î ~äî É=ÇçÉë=

åçí=äÉ~â=~åÇ=íÜ~í=íÜÉ=Ñäç~í=ã ÉÅÜ~åáëã =Ü~ë=åç=Çê~Ö=çê=ëíáÅâó=éä~ÅÉë=
íÜêçì ÖÜçì í=áíë=ê~åÖÉ=çÑ=çéÉê~íáçåI=äÉí=íÜÉ=Å~êÄì êÉíçê=Äçï ä=ëí~åÇ=Ñçê=l/2 ÜêKI=
~åÇ=âÉÉé=éêÉëëì êÉ=çå=íÜÉ=Ñì Éä=áåäÉí=~ää=íÜÉ=ï ÜáäÉK=̀ ÜÉÅâ=íÜÉ=ÉñíÉêáçê=çÑ=
íÜÉ=Äçï ä=Ñçê=äÉ~âëK

RMK= fk pq^ i i ^qfl kK
~K=r ëáåÖ=~=åÉï =Ö~ëâÉíI=~íí~ÅÜ=Å~êÄì êÉíçê=ï áíÜ=~áê=Üçêå=íç=áåí~âÉ=ã ~åá=

ÑçäÇ=Ñä~åÖÉI=ì ëáåÖ=Ñçì ê=Äçäíë=~åÇ=åì íëK=fåëí~ää=ë~ÑÉíó=ï áêÉK
ÄK= ` çååÉÅí=ÜçëÉë=~íí~ÅÜáåÖ=Å~êÄì êÉíçê=~áê=KÜçêå=íç=~áê=áåí~âÉ=~áê=éáéÉë=

~åÇ=íáÖÜíÉå=Åä~ã éëK
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ÅK= ` çååÉÅí=íÜÉ=áÇäÉ=Åì íJçÑÑ=~åÇ=~ÅÅÉäÉê~íçê=äáåâ~ÖÉK
ÇK= ` çååÉÅí=íÜÉ=Ñì Éä=~åÇ=Çê~áå=äáåÉëK
ÉK= l éÉå=íÜÉ=Ñì Éä=í~åâ=î ~äî ÉëK
ÑK= ` ÜÉÅâ=~ää=ÅçååÉÅíáçåë=Ñçê=äÉ~âëK

RNK= ^a gr pqj bk qK
^ =ëã ~ää=äÉî Éê=~í=íÜÉ=êÉ~ê=çÑ=íÜÉ=íÜêçííäÉ=î ~äî É=ÄçÇó=ã ~ó=ÄÉ=ã çî ÉÇ=íç=

Åçåíêçä=íÜÉ=êáÅÜåÉëë=çÑ=íÜÉ=ã áñíì êÉ=~í=áÇäáåÖ=ëéÉÉÇëK=̂ =èì ~Çê~åí=ÄÉÜáåÇ=
íÜáë=äÉî Éê=áåÇáÅ~íÉë=Äó=íÜÉ=äÉííÉêë=?o =~åÇ=i =íÜÉ=ÇáêÉÅíáçå=áå=ï ÜáÅÜ=íç=ã çî É=
áí=íç=çÄí~áå=~=êáÅÜ=çê=äÉ~å=ã áñíì êÉK=qç=~áÇ=áå=ëÉííáåÖ=íÜÉ=áÇäÉ=ã áñíì êÉ=çå=
áåëí~ää~íáçåë=ï ÜÉêÉ=íÜÉ=èì ~Çê~åí=áë=åçí=î áëáÄäÉI=íÜÉ=ëíçé=çå=íÜÉ=äÉ~å=ëáÇÉ=
çÑ=íÜÉ=èì ~Çê~åí=Ü~ë=ÄÉÉå=ã ~ÇÉ=äçåÖÉê=íÜ~å=íÜ~í=çå=íÜÉ=êáÅÜ=ëáÇÉK=qÜáë=
~êê~åÖÉã Éåí=Éå~ÄäÉë=íÜÉ=ã ÉÅÜ~åáÅ=íç=~Çàì ëí=íÜÉ=áÇäÉ=ã áñíì êÉ=ÅçêêÉÅíäóK=qÜÉ=
èì ~Çê~åí=áë=~äëç=åçíÅÜÉÇ=áå=íÜÉ=~Çàì ëíã Éåí=ê~åÖÉ=ëç=íÜ~í=íÜÉ=~Çàì ëíã Éåí=
äÉî Éê=ï áää=êÉã ~áå=áå=éä~ÅÉ=~ÑíÉê=ÄÉáåÖ=ÅçêêÉÅíäó=ëÉíK=qç=çÄí~áå=íÜÉ=ÇÉëáêÉÇ=
áÇäáåÖ=ëéÉÉÇI=~Çàì ëí=íÜÉ=íÜêçííäÉ=ëíçé=çå=íÜÉ=íÜêçííäÉ=ëÜ~Ñí=åÉñí=íç=íÜÉ=
íÜêçííäÉ=äÉî ÉêK=pÉí=ÄçíÜ=íÜÉ=áÇäÉ=ëéÉÉÇ=~Çàì ëíã Éåí=~åÇ=áÇäÉ=ã áñíì êÉ=~Çàì ëí=
ã Éåí=ï áíÜ=íÜÉ=ÉåÖáåÉ=Üçí=íç=ã ~áåí~áå=íÜÉ=éêçéÉê=áÇäáåÖ=ëéÉÉÇ=~åÇ=ëã ççíÜ=
çéÉê~íáçåK

ROK= pmb` f^ i =ql l i pK
k ~ã É

_ ~êI=ÉñíÉåëáçå=
e ~åÇäÉI=ëäáÇáåÖ=çÑÑëÉí=
o É~ã ÉêI=í~éÉê=éáå=
oÉ~ã ÉêI=íÜêçííäÉ=Äì ëÜáåÖ=
oÉã çî ÉêI=Äì ëÜáåÖ=
pÅêÉï Çêáî ÉêI=ëçÅâÉí

l î ÉêÜ~ì ä=qççäë=páòÉ=
RJáåK=äçåÖ=
UJáåK=äçåÖ=
k çK=MMMM=
MKRMOP
PLëJáåK=íç=B JáåK=
MKMQUJáåK=ñ=MKRQTJáåK

qççä=k çK=
_ u JqPNVQS=
_ u JqNVOTV= D=
_ u JqOQVRT=
_ u JmNQQVUJqJNU=
_ u JqNVQVO=
_ u JqOMNVV

l î ÉêÜ~ì ä=qççäë=páòÉ=
qóéÉë=?^ ?=~åÇ=?_ ?

k ~ã É
pÅêÉï Çêáî ÉêI=ã ÉíÉêáåÖ=àÉí=
pÅêÉï Çêáî ÉêI=ëçÅâÉí= MKMSOJáåK=ñ=MKSTOJáåK=
pÅêÉï Çêáî ÉêI=ëçÅâÉí=Ñäç~í=åÉÉÇäÉ=MKMSUJáåK=ñ=PLQJáåK

î ~äî É=ëÉ~í
pçÅâÉíI=Ççì ÄäÉ=ÜÉñK= ás ã J=
pçÅâÉíI=Ççì ÄäÉ=ÜÉñK= V2-m. 
pçÅâÉíI=Ççì ÄäÉ=ÜÉñK= äáJáåK=
pçÅâÉíI=Ççì ÄäÉ=ÜÉñK= PLQJáåK=
pçÅâÉíI=âÉó=êÉäÉ~ëÉ
pçÅâÉíI=ëèì ~êÉ= qáe å J=
t êÉåÅÜI=ÉåÇ= fëJáåK=ñ=%-\n. 
t êÉåÅÜI=ÉåÇ= B JáåK=ñ=á≈JáåK

qççä=k çK=
_ u JqOQVOP=
_ u JqNVOTO=
_ u JqNVOTS

_ u JqORMSN=
_ u JqOQVQO=
_ u JqONQOp=
_ u JqOMNVU=
_ u JqOQVQV=
_ u JqOQVSP=
_ u Jq=NUNSM=
_ u JqOMOOO
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pÉÅíáçå=sf

mofj bo
m~ê~Öê~éÜ

a ÉëÅêáéíáçå=~åÇ=çéÉê~íáçå=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=RP
mì ã é=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=RQ

RPK= a bp` o fmqfl k =̂ k a =l mbo ^qfl kK
qÜÉ=éêáã áåÖ=ëóëíÉã =Åçåëáëíë=çÑ=~=a çäÉ=mo JNS=éì ã é=EÑáÖK=OQF=ã çì åíÉÇ=

çå=íÜÉ=áåëíêì ã Éåí=Äç~êÇI=~=ÇáëíêáÄì íçê=ã çì åíÉÇ=çå=íÜÉ=áåäÉí=íì ÄÉ=çÑ=k çK=
N=ÅóäáåÇÉêI=~åÇ=íÜÉ=åÉÅÉëë~êó=ÅçååÉÅíáåÖ=äáåÉëK= t ÜÉå=íÜÉ=éì ã é=éäì åÖÉê=
ëíÉã =áë=éì ääÉÇ=çì íI=Ñì Éä=áë=Çê~ï å=Ñêçã =íÜÉ=ÄäçÅâ=çê=ÜÉ~ÇÉêI=íÜêçì ÖÜ=íÜÉ=
ëì Åíáçå=äáåÉI=é~ëí=íÜÉ=áåäÉí=î ~äî É=~åÇ=áåíç=íÜÉ=éì ã é=Ä~êêÉäK=qÜÉ=áåï ~êÇ=
ëíêçâÉ=çÑ=íÜÉ=éäì åÖÉê=ëíÉã =ÑçêÅÉë=íÜÉ=Ñì Éä=é~ëí=íÜÉ=çì íäÉí=~åÇ=Çá~éÜê~Öã =
î ~äî ÉëI=íÜêçì ÖÜ=íÜÉ=éêÉëëì êÉ=äáåÉI=ÇáëíêáÄì íçê=~åÇ=ÇáëíêáÄì íáçå=äáåÉëI=~åÇ=
ëéê~óë=áí=áåíç=íÜÉ=áåí~âÉ=ã ~åáÑçäÇ=éáéÉë=çÑ=íÜÉ=ì ééÉê=Ñáî É=ÅóäáåÇÉêëK=
qÜÉ=Çá~éÜê~Öã =î ~äî É=áë=ëç=Åçåëíêì ÅíÉÇ=íÜ~í=~=Åçã é~ê~íáî Éäó=ëã ~ää=éêÉë=
ëì êÉ=Äó=íÜÉ=éì ã é=ï áää=çéÉå=íÜÉ=î ~äî ÉI=~ääçï áåÖ=Ñì Éä=íç=é~ëë=Ñçê=éêáã áåÖK=
e çï Éî ÉêI=áÑ=íÜÉ=ÉåÖáåÉ=Ä~ÅâÑáêÉëI=íÜÉ=ÉñíêÉã É=éêÉëëì êÉ=êÉèì áêÉÇ=íç=çéÉå=
íÜÉ=î ~äî É=Ñêçã =íÜÉ=çì íäÉí=ëáÇÉ=éêÉî Éåíë=íÜÉ=éêÉëëì êÉ=Ä~ÅâáåÖ=ì é=áåíç=íÜÉ=
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t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P=^ka= j Q

ÄK= o Éã çî É=d çî Éêåçê=péêáåÖK
t êÉåÅÜI=B JáåK= t êÉåÅÜI=íï çI=s ~JáåK=
t êÉåÅÜI=JÑJÖJã K

i ççëÉå=íÜÉ=äçÅâ=åì í=Eqs ñåK=ï êÉåÅÜF=çå=íÜÉ=ëéÉÉÇ=~Çàì ëíáåÖ=ëÅêÉï =
~åÇ=ì åëÅêÉï =íÜÉ=ëéÉÉÇ=~Çàì ëíáåÖ=ëÅêÉï =EB JáåK=ï êÉåÅÜF=ì åíáä=~ää=íÉåëáçå=
áë=í~âÉå=Ñêçã =íÜÉ=Öçî Éêåçê=ëéêáåÖK=i ççëÉå=íÜÉ=åì íë=Es ~JáåK=ï êÉåÅÜF=çå=
íÜÉ=~ì ñáäá~êó=~Çàì ëíáåÖ=ëÅêÉï K=oÉã çî É=íÜÉ=Öçî Éêåçê=ëéêáåÖ=Ñêçã =íÜÉ=
~ì ñáäá~êó=~Çàì ëíáåÖ=ëÅêÉï =~åÇ=íÜÉ=ëéÉÉÇ=~Çàì ëíáåÖ=äÉî Éê=ï áíÜ=íÜÉ=Ü~åÇëK

ÅK= pÉé~ê~íÉ=d çî Éêåçê=_ çÇó=Ñêçã =_ ~ëÉK
pÅêáÄÉê= t êÉåÅÜI=B JáåK=

j ~êâ=íÜÉ=ÄçÇó=~åÇ=íÜÉ=Ä~ëÉ=ï áíÜ=~=ëÅêáÄÉê=ëç=íÜ~í=íÜÉëÉ=íï ç=ì åáíë=
ã ~ó=ÄÉ=êÉ~ëëÉã ÄäÉÇ=áå=íÜÉ=ë~ã É=éçëáíáçåK=oÉã çî É=íÜÉ=Ñçì ê=Å~é=ëÅêÉï ë=
EB JáåK=ï êÉåÅÜF=~åÇ=äçÅâ=ï ~ëÜÉêëI=~åÇ=äáÑí=íÜÉ=Ä~ëÉ=~åÇ=ï ÉáÖÜí=~ëëÉã Ääó=
~ë=~=ì åáí=Ñêçã =íÜÉ=ÄçÇó=ï áíÜ=íÜÉ=Ü~åÇëK=oÉã çî É=íÜÉ=Ö~ëâÉíK

ÇK= o Éã çî É=t ÉáÖÜí=~åÇ=pÜ~Ñí=^ëëÉã Ääó=Ñêçã =_ ~ëÉK
_ äçÅâëI=ï ççÇI=íï çI=UJáåK=ÜáÖÜ= pÅêÉï Çêáî ÉêI=SJáåK=
e ~ã ã ÉêI=s òJäÄK

j çî É=íÜÉ=ï ÉáÖÜíë=çì íï ~êÇ=~ë=Ñ~ê=~ë=éçëëáÄäÉ=~åÇ=ëäáÇÉ=íÜÉ=íÜêì ëí=
ëäÉÉî É=~åÇ=ÄÉ~êáåÖ=~ëëÉã Ääó=çÑÑ=íÜÉ=ëã ~ää=ÉåÇ=çÑ=íÜÉ=Çêáî É=ëÜ~ÑíK=t áíÜ=
~=ëÅêÉï Çêáî Éê=éêó=íÜÉ=ÄÉ~êáåÖ=êÉí~áåÉê=Eëå~é=êáåÖF=çì í=çÑ=áíë=ëäçí=áå=íÜÉ=
áåëáÇÉ=çÑ=íÜÉ=Öçî Éêåçê=Ä~ëÉK=mä~ÅÉ=íÜÉ=Ä~ëÉI=ä~êÖÉ=ÉåÇ=Ççï åI=çå=íï ç=
ï ççÇ=ÄäçÅâë=É~ÅÜ=ÉáÖÜí=áåÅÜÉë=ÜáÖÜ=~åÇ=Çêáî É=íÜÉ=Çêáî É=ëÜ~Ñí=~åÇ=ï ÉáÖÜí=
~ëëÉã Ääó=Ççï å=~åÇ=çì í=çÑ=íÜÉ=Ä~ëÉI=éêçíÉÅíáåÖ=íÜÉ=íçåÖì É=çå=íÜÉ=Çêáî É=
ëÜ~Ñí=ï áíÜ=~=ï ççÇ=ÄäçÅâK

ÉK= o Éã çî É=péáÇÉê=^ëëÉã Ääó=~åÇ=qÜêì ëí=_É~êáåÖ=Ñêçã =a êáî É=
pÜ~ÑíK

e ~ã ã Éê= mêÉëëI=~êÄçê=
mäáÉêë= mì åÅÜI=éáåI=ààJáåK=

a êáî É=çì í=íÜÉ=éáå=ÜçäÇáåÖ=íÜÉ=ëéáÇÉê=íç=íÜÉ=ëÜ~Ñí=ï áíÜ=~=éáå=éì åÅÜ=
Eíás áåKF=~åÇ=Ü~ã ã ÉêK=mêÉëë=íÜÉ=Çêáî É=ëÜ~Ñí=çì í=çÑ=íÜÉ=ëéáÇÉê=~åÇ=
ï ÉáÖÜí=~ëëÉã Ääó=~åÇ=êÉã çî É=íÜÉ=t ççÇêì ÑÑ=âÉóK=EqÜÉ=ëéáÇÉê=ëäáÇÉë=çÑÑ=
íÜÉ=ëã ~ää=ÉåÇ=çÑ=íÜÉ=ëÜ~ÑíKF=mêÉëë=íÜÉ=ÄÉ~êáåÖ=çÑÑ=íÜÉ=ëÜ~Ñí=Eçî Éê=íÜÉ=
ëã ~ää=ÉåÇFK

ÑK= o Éã çî É=qÜêì ëí=_É~êáåÖ=Ñêçã =qÜêì ëí=päÉÉî ÉK
mêÉëëI=~êÄçê=

mêÉëë=íÜÉ=íÜêì ëí=ëäÉÉî É=çì í=çÑ=íÜÉ=ÄÉ~êáåÖ=ï áíÜ=~å=~êÄçê=éêÉëëK

ÖK= o Éã çî É=d çî Éêåçê=t ÉáÖÜíë=Ñêçã =péáÇÉêK
_ äçÅâI=ï ççÇI=>PLQJáåK=ñ=äWäLQJáåK= mì åÅÜI=éáåI=ggJáåK
ñ=PJáåK= t ÜÉÉäI=ÖêáåÇáåÖ=

e ~ã ã ÉêI=s áJäÄ
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qÜÉ=ï ÉáÖÜíë=~êÉ=Ñ~ëíÉåÉÇ=íç=íÜÉ=ëéáÇÉê=Äó=íï ç=éáåë=ï ÜáÅÜ=~êÉ=éÉÉåÉÇ=
çî Éê=çå=ÄçíÜ=ÉåÇëK=qÜÉëÉ=éáåë=ï áää=ÄÉ=Ç~ã ~ÖÉÇ=áÑ=êÉã çî ÉÇ=~åÇ=åÉï =
çåÉë=ã ì ëí=ÄÉ=áåëí~ääÉÇK=fÑ=êÉã çî ~ä=áë=åÉÅÉëë~êóI=ÖêáåÇ=çåÉ=éÉÉåÉÇ=ÉåÇ=
çÑÑK=É~ÅÜ=éáåI=ÄÉáåÖ=Å~êÉÑì ä=åçí=íç=Ç~ã ~ÖÉ=íÜÉ=ï ÉáÖÜíë=çê=íÜÉ=ëéáÇÉêK=
mä~ÅÉ=íÜÉ=ëéáÇÉê=~åÇ=ï ÉáÖÜí=~ëëÉã Ääó=çå=~=ï ççÇ=ÄäçÅâ=ENB JáåK=ñ=NB JáåK=
ñ=PJáåK=ï áíÜ=~=s {JáåK=ÜçäÉ=ÄçêÉÇ=íÜêçì ÖÜ=çåÉ=çÑ=íÜÉ=NB JáåK=Ñ~ÅÉëFI=~åÇ=
ï áíÜ=~=éáå=éì åÅÜ=E{JáåKF=~åÇ=Ü~ã ã ÉêI=Çêáî É=íÜÉ=éáåë=çì í=çÑ=íÜÉ=
ï ÉáÖÜíë=~åÇ=ëéáÇÉê=Ççï å=áåíç=íÜÉ=ÜçäÉ=áå=íÜÉ=ÄäçÅâK=qÜÉ=ï ÉáÖÜíë=ï áää=
Çêçé=çì íK

ÜK= o Éã çî É=̂ ì ñáäá~êó=̂ Çàì ëíáåÖ=pÅêÉï =Ñêçã =_ ê~ÅâÉíK
t êÉåÅÜI=íï çI=s ~JáåK

r åëÅêÉï =íÜÉ=åì í=Es ~JáåK=ï êÉåÅÜF=Ñêçã =íÜÉ=ÉåÇ=çÑ=íÜÉ=~ì ñáäá~êó=~Çàì ëí=
áåÖ=ëÅêÉï =~åÇ=ëäáÇÉ=íÜÉ=ëÅêÉï =çì í=çÑ=íÜÉ=~ì ñáäáí~êó=~Çàì ëíáåÖ=ëÅêÉï =
Äê~ÅâÉíK

áK= o Éã çî É=o çÅâÉê=pÜ~Ñí=Ñêçã =íÜÉ=_ çÇóK
e ~ã ã ÉêI=s ~JäÄ= mì åÅÜI=éáåI=ës áåK=
mì åÅÜI=éáåI=Ös áåK

a êáî É=çì í=íÜÉ=éáå=ÜçäÇáåÖ=íÜÉ=~ì ñáäá~êó=~Çàì ëíáåÖ=ëÅêÉï =Äê~ÅâÉí=íç=
íÜÉ=ëÜ~Ñí=ï áíÜ=~=éáå=éì åÅÜ=EpTàJáåKF=~åÇ=Ü~ã ã ÉêK=mì ää=íÜÉ=~ì ñáäá~êó=
~Çàì ëíáåÖ=ëÅêÉï =Äê~ÅâÉí=çÑÑ= íÜÉ=êçÅâÉê=ëÜ~ÑíK=a êáî É=~= ëã ~ää=éì åÅÜ=
íÜêçì ÖÜ=íÜÉ=ëã ~ää=Éñé~åëáçå=éäì Ö=áå=íÜÉ=êÉ~ê=ÉåÇ=çÑ=íÜÉ=ÄçÇó=~åÇ=éì ää=
íÜÉ=éäì Ö=çì í=çÑ=íÜÉ=ÄçÇóK= t çêâáåÖ=íÜêçì ÖÜ=íÜÉ=çéÉå=ÉåÇ=çÑ=íÜÉ=ÄçÇó=
ï áíÜ=~=à{JáåÅÜ=éáå=éì åÅÜI=Çêáî É=íÜÉ=í~éÉê=éáå=ÜçäÇáåÖ=íÜÉ=óçâÉ=íç=íÜÉ=
êçÅâÉê=ëÜ~Ñí=çì í=çÑ=íÜÉ=óçâÉ=~åÇ=çì í=íÜêçì ÖÜ=íÜÉ=ÜçäÉ=áå=íÜÉ=ÄçÇó=Ñêçã =
ï ÜáÅÜ=íÜÉ=Éñé~åëáçå=éäì Ö=ï ~ë=êÉã çî ÉÇK=mì ëÜ=íÜÉ=êçÅâÉê=ëÜ~Ñí=çì í=çÑ=
íÜÉ=Öçî Éêåçê=ÄçÇó=~åÇ=óçâÉI=~åÇ=êÉã çî É=íÜÉ=óçâÉ=Ñêçã =íÜÉ=áåëáÇÉ=çÑ=
íÜÉ=ÄçÇóK

àK= o Éã çî É=péÉÉÇ=̂ Çàì ëíáåÖ=i Éî ÉêK
t êÉåÅÜI=gÑJáåK

r åëÅêÉï =íÜÉ=ÜÉñ~Öçå=ÜÉ~Ç=ëÅêÉï =çê=ëíì Ç=Egíêã J= ï êÉåÅÜF=Ñêçã =íÜÉ=
ÄçÇó=~åÇ=ëäáÇÉ=íÜÉ=äÉî Éê=çÑÑ=íÜÉ=ëÅêÉï K

âK= o Éã çî É=o çÅâÉê=pÜ~Ñí=l áä=pÉ~ä=o Éí~áåÉêëI=pÉ~ä=t ~ëÜÉêëI=_ ~ää=
_É~êáåÖëI=~åÇ=_ ì ëÜáåÖë=Ñêçã =íÜÉ=d çî Éêåçê=_ çÇóK

mì ääÉêI=ÄÉ~êáåÖ= pÅêÉï Çêáî ÉêI=SJáåK=
fåëÉêí=~=ëÅêÉï Çêáî Éê=áåíç=íÜÉ=ÜçäÉ=áå=íÜÉ=çáä=ëÉ~ä=êÉí~áåÉê=~åÇ=éêó=

íÜÉ=êÉí~áåÉê=çì í=çÑ=íÜÉ=ÄçÇóK=i áÑí=çì í=íÜÉ=çáä=ëÉ~ä=ï ~ëÜÉêK=mì ää=íÜÉ=Ä~ää=
ÄÉ~êáåÖ=çì í=çÑ=íÜÉ=ÄçÇó=ï áíÜ=~=ÄÉ~êáåÖ=éì ääÉêK=a ç=åçí=êÉã çî É=íÜÉ=Äì ëÜ=
áåÖ=ì åäÉëë=åÉÅÉëë~êó=~ë=áí=ã ~ó=ÄÉ=Ç~ã ~ÖÉÇ=áå=êÉã çî ~äK=fÑ=åÉÅÉëë~êó=
éì ää=íÜÉ=Äì ëÜáåÖ=çì í=çÑ=íÜÉ=ÄçÇó=ï áíÜ=~=ÄÉ~êáåÖ=éì ääÉêK=oÉéÉ~í=íÜÉëÉ=
çéÉê~íáçåë=íç=êÉã çî É=íÜÉ=çáä=ëÉ~ä=êÉí~áåÉêI=çáä=ëÉ~ä=ï ~ëÜÉêI=Ä~ää=ÄÉ~êáåÖI=
~åÇ=Äì ëÜáåÖ=Ñêçã =íÜÉ=çíÜÉê=êçÅâÉê=ëÜ~Ñí=ÄçëëK
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NK= o Éã çî É=bñé~åëáçå=mäì ÖI=~åÇ= _ ì ëÜáåÖ=Ñêçã =íÜÉ=båÇ= çÑ=
d çî Éêåçê=_ çÇóK

mêÉëëI=~êÄçê= mì åÅÜI=éáåI={JgJáåK
e ~ã ã ÉêI=s áJäÄ

a ç=åçí=êÉã çî É=íÜÉ=Äì ëÜáåÖ=ì åäÉëë=Ç~ã ~ÖÉÇ=çê=ï çêåK=t áíÜ=~=ggJáåÅÜ=
éáå=éì åÅÜI=éì åÅÜ=íÜêçì ÖÜ=íÜÉ=çéÉå=ÉåÇ=çÑ=íÜÉ=ÄçÇó=~åÇ=íÜÉ=Çêáî É=ëÜ~Ñí=
ÄÉ~êáåÖI=Çêáî É=íÜÉ=Éñé~åëáçå=éäì Ö=çì í=çÑ=íÜÉ=ÄçÇóK=mêÉëë=íÜÉ=Äì ëÜáåÖ=çì í=
çÑ=íÜÉ=ÄçÇó=ï áíÜ=~å=~êÄçê=éêÉëëK

ã K= o Éã çî É=_ ì ëÜáåÖ=Ñêçã =d çî Éêåçê=_ ~ëÉK
e ~ã ã ÉêI=s òJäÄ= mì åÅÜI=éáåI=LàJáåK
mêÉëëI=~êÄçê

a ç=åçí=êÉã çî É=íÜáë=Äì ëÜáåÖ=ì åäÉëë=Ç~ã ~ÖÉÇ=çê=ï çêåK=qÜÉ=Äì ëÜáåÖ=
áë=éêÉëëÉÇ=~åÇ=éáååÉÇ=áåíç=íÜÉ=Öçî Éêåçê=Ä~ëÉK=a êáî É=íÜÉ=éáå=áå=íÜêçì ÖÜ=
íÜÉ=Ä~ëÉ=~åÇ=íÜÉ=Äì ëÜáåÖ=ï áíÜ=~=éáå=éì åÅÜ=ERTàJáåÅÜFI=~åÇ=éêÉëë=íÜÉ=
Äì ëÜáåÖ=çì í=çÑ=íÜÉ=Ä~ëÉ=ï áíÜ=~å=~êÄçê=éêÉëëK

åK= o Éã çî É=qÜêçííäÉ=i Éî Éê=Ñêçã =o çÅâÉê=pÜ~ÑíK
e ~ã ã ÉêI=s ~JäÄ= pÅêáÄÉê
mì åÅÜI=éáåI={JáåK

a ç=åçí=ëÉé~ê~íÉ=íÜÉëÉ=é~êíë=ì åäÉëë=Ç~ã ~ÖÉÇ=çê=ï çêåK=j ~êâ=íÜÉ=ëÜ~Ñí=
~åÇ=äÉî Éê=ëç=íÜ~í=íÜÉó=ã ~ó=ÄÉ=êÉ~ëëÉã ÄäÉÇ=áå=íÜÉ=ë~ã É=éçëáíáçåK=a êáî É=
çì í=íÜÉ=éáå=ÅçååÉÅíáåÖ=íÜÉ=äÉî Éê=~åÇ=ëÜ~Ñí=ï áíÜ=~=éáå=éì åÅÜ=ELàJáåKFI=
êÉã çî É=íÜÉ=Å~é=ëÅêÉï =EÑ~áåI=ï êÉåÅÜF=~åÇ=äçÅâ=ï ~ëÜÉê=Ñêçã =íÜÉ=äÉî Éê=
~åÇ=Çêáî É=íÜÉ=ëÜ~Ñí=çì í=çÑ=íÜÉ=äÉî ÉêK

RUK= o bm̂ fo =̂ k a =o bmi ^ ` bj bk qK
s Éêó=äáííäÉ=~Åíì ~ä=êÉé~áê=çÑ=é~êíë=áë=ÑÉ~ëáÄäÉK=oÉéä~ÅÉ=~åó=é~êíë=ëÜçï =

áåÖ=ì åÇì É=ï É~êK=̀ äÉ~å=~ää=é~êíë=íÜçêçì ÖÜäó=ï áíÜ=pl i s bk qI=Çêó=ÅäÉ~åáåÖI=
~åÇ=áåëéÉÅí=Ñçê=ï É~êK=qÜÉ=é~êíë=ã çëí=ëì ÄàÉÅí=íç=ï É~ê=~êÉ=íÜÉ=ëÜ~ÑíëI=
Äì ëÜáåÖëI=~åÇ=ÄÉ~êáåÖëK=j ~âÉ=ëì êÉ=íÜÉ=ëÜ~Ñíë=~êÉ=ëíê~áÖÜíK=a áëÅ~êÇ=~åó=
ÅçííÉê=éáåëI=Éñé~åëáçå=éäì ÖëI=çáä=ëÉ~äë=çê=äçÅâáåÖ=ï áêÉ=íÜ~í=Ü~î É=ÄÉÉå=
êÉã çî ÉÇ=~åÇ=áåëí~ää=åÉï =çåÉëK=a áëÅ~êÇ=~åó=ï ÉáÖÜí=éáåë=êÉã çî ÉÇ=~åÇ=
áåëí~ää=åÉï =çåÉëK=_ÉÅ~ì ëÉ=íÜÉ=Öêççî É=éáåë=~êÉ=ëäáÖÜíäó=í~éÉêÉÇI=í~âÉ=Å~êÉ=
íç=áåëí~ää=íÜÉã =íÜÉ=ë~ã É=ï ~ó=~ë=çêáÖáå~ääó=áåëí~ääÉÇK=̀ äÉ~å=íÜÉ=çáä=ÜçäÉ=
áå=íÜÉ=Çêáî É=ëÜ~Ñí=íÜçêçì ÖÜäó=ï áíÜ=Åçã éêÉëëÉÇ=~áêI=~åÇ=ã ~âÉ=ëì êÉ=íÜÉ=éäì Ö=
áå=íÜÉ=ëã ~ää=ÉåÇ=çÑ=íÜÉ=Çêáî É=ëÜ~Ñí=áë=ëÉÅì êÉäó=áå=éä~ÅÉK

RVK= ^ppbj _ i v K
qÜÉëÉ=áåëíêì Åíáçåë=~ééäó=çåäó=ï ÜÉêÉ=íÜÉ=çêáÖáå~ä=Çêáî É=ëÜ~ÑíI=ëéáÇÉêI=

óçâÉI=êçÅâÉê=ëÜ~ÑíI=íÜêçííäÉ=äÉî ÉêI=~åÇ=~ì ñáäá~êó=~Çàì ëíáåÖ=ëÅêÉï =Äê~ÅâÉí=
~êÉ=êÉ~ëëÉã ÄäÉÇK=fÑ=~åó=çÑ=íÜÉëÉ=~êÉ=êÉéä~ÅÉÇI=~=ÇáÑÑÉêÉåí=ã ÉíÜçÇ=çÑ
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~ëëÉã Ääó=áë= åÉÅÉëë~êó= Eé~êK=SMFK=qÜÉ=Ñçääçï áåÖ= íççäë=~êÉ=ì ëÉÇ=áå=
~ëëÉã ÄäáåÖ=íÜÉ=Öçî ÉêåçêW

_ äçÅâI=êáî ÉíáåÖ=çê=~åî áä= mì åÅÜ=çê=Éñé~åëáçå=éäì Ö=íççäI
a êáääI=s ëJáåK=~åÇ=ã ÉíÜçÇ=çÑ= s áJáåK
Çêáî áåÖ= pÅêÉï Çêáî ÉêI=UJáåK

cáäÉ= t êÉåÅÜI=B JáåK
e ~ã ã ÉêI=NLOJäÄK= t êÉåÅÜI=qs áåJ
e ~ã ã ÉêI=Ä~ää=éÉÉåI=gLQJäÄ= t êÉåÅÜI=íï ç= s ~JáåK
mäáÉêë= t êÉåÅÜI=g≈JáåK
mêÉëëI=~êÄçê

~K= ^ëëÉã ÄäÉ=qÜêçííäÉ=i Éî Éê=~åÇ=o çÅâÉê=pÜ~ÑíK
e ~ã ã ÉêI=s áJäÄ

mì ëÜ=çê=Çêáî É=íÜÉ=íÜêçííäÉ=äÉî Éê=çåíç=íÜÉ=ÉåÇ=çÑ=íÜÉ=íÜêçííäÉ=ëÜ~Ñí=~ë=
ã ~êâÉÇ=~í=Çáë~ëëÉã ÄäóI=~äáåÉ=íÜÉ=éáå=ÜçäÉë=áå=íÜÉ=ëÜ~Ñí=~åÇ=äÉî Éê=
~åÇ=Çêáî É=áå=íÜÉ=Öêççî É=éáå=áå=íÜÉ=ë~ã É=éçëáíáçå=~ë=áå=íÜÉ=éêÉî áçì ë=
~ëëÉã ÄäóK
ÄK= fåëí~ää=_ ì ëÜáåÖ=áå=d çî Éêåçê=_ ~ëÉK
a êáääI= s ~JáåK= ~åÇ= ã ÉíÜçÇ= çÑ= e ~ã ã ÉêI=s ~JäÄ
Çêáî áåÖ= mêÉëëI=~êÄçê=

a êáääI=k çK=QU=~åÇ=ã ÉíÜçÇ=çÑ
Çêáî áåÖ

mêÉëë=íÜÉ=Äì ëÜáåÖJ=áåíç=íÜÉ=Ä~ëÉ=ï áíÜ=~å=~êÄçê=éêÉëë=äÉ~î áåÖ=ÄçíÜ=
ÉåÇë=çÑ=íÜÉ=Äì ëÜáåÖ=Ñäì ëÜ=ï áíÜ=íÜÉ=ÉåÇë=çÑ=íÜÉ=ÄçêÉ=áå=íÜÉ=Ä~ëÉK=fåëÉêí=
~=Çêáää=Es ÑÅJáåKF=íÜêçì ÖÜ=íÜÉ=éáå=ÜçäÉ=áå=íÜÉ=Ä~ëÉ=~åÇ=Çêáää=íÜêçì ÖÜ=íÜÉ=
Äì ëÜáåÖK=a êáî É=áå=íÜÉ=éáå=ëÉÅì êáåÖ=íÜÉ=Äì ëÜáåÖ=íç=íÜÉ=Ä~ëÉI=~åÇ=í~âÉ=
Å~êÉ=íÜ~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=éáå=ÇçÉë=åçí=éêçàÉÅí=áåíç=íÜÉ=ÄçêÉK=fåëÉêí=~=k çK=
QU=Çêáää=áå=íÜÉ=çáä=ÜçäÉ=áå=íÜÉ=Ä~ëÉ=~åÇ=Çêáää=íÜÉ=çáä=ÜçäÉ=íÜêçì ÖÜ=íÜÉ=Äì ëÜ=
áåÖK=oÉã çî É=~åó=Äì êë=äÉÑí=Äó=íÜÉ=ÇêáääëK
ÅK= fåëí~ää=_ ì ëÜáåÖ=~åÇ=bñé~åëáçå=mäì Ö=áå=d çî Éêåçê=_ çÇóK
e ~ã ã ÉêI=s ~JäÄ= qççäI=éì åÅÜ=çê=Éñé~åëáçå=éäì ÖI
mêÉëëI=~êÄçê= s òJáåK

mêÉëë=íÜÉ=Äì ëÜáåÖ=áåíç=íÜÉ=êÉ~ê=ÉåÇ=çÑ=íÜÉ=ÄçÇó=ì åíáä=íÜÉ=Ñçêï ~êÇ=ÉåÇ=
çÑ=íÜÉ=Äì ëÜáåÖ=áë=Ñäì ëÜ=ï áíÜ=íÜÉ=áåëáÇÉ=ëì êÑ~ÅÉ=çÑ=íÜÉ=ÄçÇóK=fåëÉêí=~=åÉï =
Éñé~åëáçå=éäì Ö=áå=íÜÉ=ÄçêÉ=ÄÉÜáåÇ=íÜÉ=Äì ëÜáåÖI=~åÇ=ëÉÅì êÉ=áí=Äó=Éñé~åÇáåÖ=
ï áíÜ=~=éì åÅÜI=çê=Éñé~åëáçå=éäì Ö=íççäI=~åÇ=~=Ü~ã ã ÉêK
ÇK= fåëí~ää=_ ì ëÜáåÖëI=_ ~ää=_É~êáåÖëI=pÉ~ä=t ~ëÜÉêëI=~åÇ=l áä=pÉ~ä=

o Éí~áåÉêë=Ñçê=o çÅâÉê=pÜ~ÑíK
e ~ã ã ÉêI=s áJäÄ= K= mêÉëëI=~êÄçê

mêÉëë=íÜÉ=íï ç=Äì ëÜáåÖë=áåíç=éä~ÅÉ=áå=íÜÉ=Üçì ëáåÖ=ï áíÜ=~å=~êÄçê=éêÉëëI=
É~ÅÜ=Äì ëÜáåÖ=ÄÉáåÖ=éêÉëëÉÇ=áå=Ñêçã =íÜÉ=çì íëáÇÉ=ì åíáä=áíë=çì íëáÇÉ=ÉåÇ=áë=
Ñäì ëÜ=ï áíÜ=íÜÉ=çì íëáÇÉ=ÉåÇ=çÑ=íÜÉ=ÄçêÉ=áåíç=ï ÜáÅÜ=áí=áë=éêÉëëÉÇK=mêÉëë=íÜÉ=
íï ç=Ä~ää=ÄÉ~êáåÖë=Eã ~âÉêDë=å~ã É=çì íëáÇÉF=áåíç=íÜÉ=Üçì ëáåÖ=ï áíÜ=~å=~êÄçê=
éêÉëë=ì åíáä=íÜÉó=ëÉ~í=çå=íÜÉ=ëÜçì äÇÉêë=éêçî áÇÉÇK=fåëí~ää=~=åÉï =çáä=ëÉ~ä
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çì íëáÇÉ=çÑ=É~ÅÜ=Ä~ää=ÄÉ~êáåÖI=~åÇ=ëÉÅì êÉ=áå=éä~ÅÉ=ï áíÜ=íÜÉ=çáä=ëÉ~ä=
êÉí~áåÉêë=ï ÜáÅÜ=~êÉ=í~ééÉÇ=áåíç=íÜÉ=çì íëáÇÉ=ÉåÇë=çÑ=íÜÉ=ÄçêÉ=EÅçåÅ~î É=
ëáÇÉ=áåF=ï áíÜ=~=Ü~ã ã ÉêK=qêó=íÜÉ=êçÅâÉê=ëÜ~Ñí=áå=íÜÉ=ÄÉ~êáåÖë=íç=ëÉÉ=íÜ~í=
áí=íì êåë=ÑêÉÉäóK
ÉK= fåëí~ää=péÉÉÇ=̂ Çàì ëíáåÖ=i Éî ÉêK
t êÉåÅÜI=DààJáåK

päáÇÉ=íÜÉ=~Çàì ëíáåÖ=äÉî Éê=ëÅêÉï =çê=ëíì Ç=n ≈JáåK=ï êÉåÅÜF=íÜêçì ÖÜ=íÜÉ=
äÉî Éê=~åÇ=ëÅêÉï =áåíç=íÜÉ=íÜêÉ~ÇÉÇ=ÜçäÉ=áå=íÜÉ=äÉÑí=ëáÇÉ=çÑ=íÜÉ=ÄçÇóK=qÜÉ=
äÉî Éê=ÖçÉë=çå=áå=ëì ÅÜ=~=éçëáíáçå=íÜ~í=íÜÉ=íÜêÉ~ÇÉÇ=ÜçäÉ=Ñçê=íÜÉ=~Çàì ëíáåÖ=
ëÅêÉï =áë=ì é=~åÇ=çå=íÜÉ=ëáÇÉ=åÉñí=íç=íÜÉ=ÄçÇó=EÑáÖK=ORFK=pÅêÉï =íÜÉ=äçÅâ=åì í=
çåíç=íÜÉ=ëéÉÉÇ=~Çàì ëíáåÖ=ëÅêÉï K=pÅêÉï =íÜÉ=ëéÉÉÇ=~Çàì ëíáåÖ=ëÅêÉï =EÜÉ~Ç=
íç=íÜÉ=êÉ~êF=áåíç=íÜÉ=äÉî ÉêK
ÑK= fåëí~ää=o çÅâÉê=pÜ~ÑíK
e ~ã ã ÉêI=s áJäÄ= qççäI=éäì ÖJëÉ~íáåÖI=s òJáåK
mì åÅÜI=éáåI=LàJáåK

mì ëÜ=íÜÉ=êçÅâÉê=ëÜ~Ñí=~åÇ=äÉî Éê=~ëëÉã Ääó=áåíç=íÜÉ=êáÖÜí=ÄçÇó=Äçëë=
EÑáÖK=ORF=àì ëí=Ñ~ê=Éåçì ÖÜ=ëç=íÜ~í=íÜÉ=ëÜ~Ñí=éêçàÉÅíë=íÜêçì ÖÜ=íÜÉ=Äçëë=áåíç=
íÜÉ=áåëáÇÉ=çÑ=íÜÉ=ÄçÇóK=mä~ÅÉ=íÜÉ=óçâÉ=áå=éçëáíáçå=áåëáÇÉ=íÜÉ=ÄçÇó=ï áíÜ=
íÜÉ=äçåÖ=éêçåÖ=çå=íÜÉ=óçâÉ=åÉñí=íç=íÜÉ=Äçëë=íÜêçì ÖÜ=ï ÜáÅÜ=íÜÉ=ëÜ~Ñí=
éêçàÉÅíëI=~åÇ=ëäáÇÉ=íÜÉ=ëÜ~Ñí=íÜêçì ÖÜ=íÜÉ=óçâÉ=~åÇ=íÜÉ=çíÜÉê=ÄçëëK=t áíÜ=
íÜÉ=íÜêçííäÉ=äÉî Éê=éçáåíáåÖ=Ñçêï ~êÇI=~äáåÉ=íÜÉ=ÜçäÉ=áå=íÜÉ=êçÅâÉê=ëÜ~Ñí=
ï áíÜ=íÜÉ=ÜçäÉ=áå=íÜÉ=óçâÉI=~åÇ=áåëÉêí=íÜÉ=í~éÉê=éáåK=EqÜÉ=éáå=ã ì ëí=ÄÉ=
áåëÉêíÉÇ=íÜêçì ÖÜ=íÜÉ=ëã ~ää=Éñé~åëáçå=éäì Ö=ÜçäÉ=áå=íÜÉ=êÉ~ê=ÉåÇ=çÑ=íÜÉ=
ÄçÇóKF=a êáî É=íÜÉ=éáå=~ää=íÜÉ=ï ~ó=áå=ï áíÜ=~=éáå=éì åÅÜ=~åÇ=Ü~ã ã ÉêK=
fåëí~ää=~=åÉï =Éñé~åëáçå=éäì Ö=~åÇ=Éñé~åÇ=áå=éä~ÅÉ=ï áíÜ=~=éäì ÖJëÉ~íáåÖ=
íççä=~åÇ=Ü~ã ã ÉêK=mì ëÜ=íÜÉ=~ì ñáäá~êó=~Çàì ëíáåÖ=ëÅêÉï =Äê~ÅâÉí=çåíç=íÜÉ=
êçÅâÉê=ëÜ~Ñí=ï áíÜ=íÜÉ=Äçëë=Ñçê=íÜÉ=~Çàì ëíáåÖ=ëÅêÉï =çì íëáÇÉ=~åÇ=íç=íÜÉ=
êÉ~êK=̂ äáåÉ=íÜÉ=ÜçäÉ=áå=íÜÉ=ëÜ~Ñí=ï áíÜ=íÜÉ=ÜçäÉë=áå=íÜÉ=Äê~ÅâÉíI=~åÇ=Çêáî É=
áå=íÜÉ=Öêççî É=éáå=áå=íÜÉ=ë~ã É=éçëáíáçå=áí=éêÉî áçì ëäó=çÅÅì éáÉÇK
ÖK= fåëí~ää=^ ì ñáäá~êó=̂ Çàì ëíáåÖ=pÅêÉï =áå=_ ê~ÅâÉíK
t êÉåÅÜI=íï çI=s ~JáåK

fåëÉêí=íÜÉ=~ì ñáäá~êó=~Çàì ëíáåÖ=ëÅêÉï =áå=íÜÉ=~ì ñáäá~êó=~Çàì ëíáåÖ=ëÅêÉï =
Äê~ÅâÉí=ï áíÜ=íÜÉ=ÉóÉ=íçï ~êÇë=íÜÉ=ÅÉåíÉê=çÑ=íÜÉ=Öçî Éêåçê=ÄçÇó=~åÇ=~=åì í=
çå=É~ÅÜ=ëáÇÉ=çÑ=íÜÉ=Äê~ÅâÉíK=qáÖÜíÉå=íÜÉ=åì íë=áå=ëì ÅÜ=~=éçëáíáçå=íÜ~í=
íÜÉ=Çáëí~åÅÉ=Ñêçã =íÜÉ=ÅÉåíÉê=äáåÉ=çÑ=íÜÉ=ëÜ~Ñí=íç=íÜÉ=ÅÉåíÉê=çÑ=íÜÉ=ÜçäÉ=
áå=íÜÉ=ÉåÇ=çÑ=íÜÉ=ëÅêÉï =áë=fs ë=áåÅÜÉë=EÑáÖK=OVFK=qÜÉ=ÜçäÉ=áå=íÜÉ=ëÅêÉï =
ëÜçì äÇ=ÄÉ=é~ê~ääÉä=íç=íÜÉ=êçÅâÉê=ëÜ~ÑíK
ÜK= ^ëëÉã ÄäÉ=péáÇÉê=~åÇ=t ÉáÖÜíëK
_ äçÅâI=êáî ÉíáåÖI=çê=~åî áä= e ~ã ã ÉêI=Ä~ää=éÉÉåI=t äÄ=
cáäÉ

mì í=~=ï ÉáÖÜí=áå=éçëáíáçå=áå=íÜÉ=ëéáÇÉê=~åÇ=áåëÉêí=~=ï ÉáÖÜí=éáå=íÜêçì ÖÜ=
íÜÉ=ëéáÇÉê=~åÇ=ï ÉáÖÜíK=oÉëí=çåÉ=ÉåÇ=çÑ=íÜÉ=éáå=çå=~=êáî ÉíáåÖ=ÄäçÅâ=çê
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~åî áäI=~åÇ=Ñä~êÉ=íÜÉ=ì ééÉê=ÉåÇ=çÑ=íÜÉ=éáå=ï ÜÉêÉ=áí=éêçàÉÅíë=~Äçî É=íÜÉ=
ëì êÑ~ÅÉ=çÑ=íÜÉ=ëéáÇÉê=ï áíÜ=~=Ä~ää=éÉÉå=Ü~ã ã ÉêK= fåî Éêí=íÜÉ=ëéáÇÉê=~åÇ=
ï ÉáÖÜíI=~åÇ=Ñä~êÉ=íÜÉ=çíÜÉê=ÉåÇ=çÑ=íÜÉ=ï ÉáÖÜí=éáåK=oÉéÉ~í=íÜÉ=~Äçî É=
çéÉê~íáçåë=áå=~íí~ÅÜáåÖ=íÜÉ=çíÜÉê=ï ÉáÖÜí=íç=íÜÉ=ëéáÇÉêK=fí=áë=áã éçêí~åí=
íÜ~á=íÜÉ=ï ÉáÖÜíë=ã çî É=ÑêÉÉäó=~ÑíÉê=íÜÉ=ï ÉáÖÜí=éáåë=Ü~î É=ÄÉÉå=Ñä~êÉÇK=
j ~âÉ=ëì êÉ=íÜ~í=íÜÉ=ëéáÇÉê=~êã ë=Ü~î É=åçí=ÄÉÉå=Çê~ï å=~Ö~áåëí=íÜÉ=ï ÉáÖÜíëK=
k Éï =ï ÉáÖÜíë=~êÉ=åçí=éêÉÑáííÉÇ=íç=íÜÉ=ëéáÇÉêK=fí=áë=áã éÉê~íáî É=íÜ~í=íÜÉ=
ï ÉáÖÜíë=Ü~î É=Éèì ~ä=?äáÑí?=ï ÜÉå=íÜÉ=ëíçéë=~êÉ=~Ö~áåëí=íÜÉ=ëéáÇÉêK=qÜáë=Å~å=
ÄÉ=ÅÜÉÅâÉÇ=~ÑíÉê=íÜÉ=íÜêì ëí=ëäÉÉî É=áë=áå=éä~ÅÉK= fÑ=åÉÅÉëë~êóI=ã ~íÉêá~ä=
Å~å=ÄÉ=êÉã çî ÉÇ=Ñêçã =íÜÉ=ëíçéë=ï áíÜ=~=ÑáäÉK=fí=áë=~äëç=áã éçêí~åí=íÜ~í=íÜÉ=
ï ÉáÖÜíë=ã çî É=ëì ÑÑáÅáÉåíäó=ÄÉíï ÉÉå=ÅäçëÉÇ=~åÇ=çéÉå=éçëáíáçåë=íç=Öáî É=íÜÉ=
ëäÉÉî É=~=íê~î Éä=çÑ=~í=äÉ~ëí=s á=áåÅÜK=qê~î Éä=Å~å=ÄÉ=áåÅêÉ~ëÉÇ=Äó=êÉã çî áåÖ=
ã ~íÉêá~ä=Ñêçã =íÜÉ=ÉåÇë=çÑ=íÜÉ=ëíçéë=ï áíÜ=~=ÑáäÉK

áK= ^ëëÉã ÄäÉ=qÜêì ëí=_É~êáåÖ=~åÇ=qÜêì ëí=päÉÉî ÉK
mêÉëëI=~êÄçê

mêÉëë=íÜÉ=ëäÉÉî É=áåíç=íÜÉ=ÄÉ~êáåÖI=íÜÉ=ëÜçì äÇÉêÉÇ=ÉåÇ=çÑ=íÜÉ=ëäÉÉî É=
ÖçáåÖ=áåíç=íÜÉ=ëèì ~êÉJÅçêåÉêÉÇ=Ñ~ÅÉ=çÑ=íÜÉ=ÄÉ~êáåÖK

àK= ^ëëÉã ÄäÉ=_É~êáåÖ=~åÇ=péáÇÉê=ï áíÜ=a êáî É=pÜ~ÑíK
e ~ã ã ÉêI=s òJäÄ= mì åÅÜI=éáåI=Ñ~JáåK
mêÉëëI=~êÄçê

päáÇÉ=íÜÉ=ÄÉ~êáåÖ=çî Éê=íÜÉ=ëã ~ää=ÉåÇ=çÑ=íÜÉ=Çêáî É=ëÜ~Ñí=~åÇ=éêÉëë=áåíç=
éä~ÅÉ=~Ö~áåëí=íÜÉ=ëÜçì äÇÉê=ï áíÜ=~å=~êÄçê=éêÉëëK=mä~ÅÉ=íÜÉ=t ççÇêì ÑÑ=âÉó=
áå=éçëáíáçå=áå=íÜÉ=Çêáî É=ëÜ~ÑíK=päáÇÉ=íÜÉ=ëéáÇÉê=~åÇ=ï ÉáÖÜí=~ëëÉã Ääó=EÜì Ä=
ÉåÇ=ÑáêëíF=çåíç=íÜÉ=Çêáî É=ëÜ~ÑíI=~äáåÉ=íÜÉ=âÉó=ëäçí=áå=íÜÉ=ëéáÇÉê=ï áíÜ=íÜÉ=
âÉó=áå=íÜÉ=ëÜ~ÑíI=~åÇ=éêÉëë=íÜÉ=ëéáÇÉê=çåíç=íÜÉ=ëÜ~Ñí=~åÇ=~Ö~áåëí=íÜÉ=
ÄÉ~êáåÖK=a êáî É=íÜÉ=êÉí~áåáåÖ=éáå=íÜêçì ÖÜ=íÜÉ=ëéáÇÉê=~åÇ=ëÜ~ÑíI=~åÇ=ÜÉ~Ç=
çî Éê=ëäáÖÜíäó=çå=ÄçíÜ=ÉåÇëK

âK= fåëí~ää=t ÉáÖÜí=~åÇ=pÜ~Ñí=^ëëÉã Ääó=áå=_ ~ëÉK
pÅêÉï Çêáî ÉêI=UJáåK

fåëÉêí=íÜÉ=ï ÉáÖÜí=~åÇ=ëÜ~Ñí=~ëëÉã Ääó=áåíç=íÜÉ=ä~êÖÉ=ÉåÇ=çÑ=íÜÉ=Ä~ëÉI=
íÜÉ=ëÜ~Ñí=ÖçáåÖ=íÜêçì ÖÜ=íÜÉ=Äì ëÜáåÖI=~åÇ=íÜÉ=ÄÉ~êáåÖ=ÖçáåÖ=áåíç=áíë=ëÉ~íK=
i çÅâ=íÜÉ=~ëëÉã Ääó=áå=éä~ÅÉ=Äó=áåëí~ääáåÖ=íÜÉ=ÄÉ~êáåÖ=êÉí~áåÉê=Eëå~é=
êáåÖF=áå=íÜÉ=ëäçí=áå=íÜÉ=Ä~ëÉK=pÉé~ê~íÉ=íÜÉ=ï ÉáÖÜíë=~åÇ=ëäáÇÉ=íÜÉ=íÜêì ëí=
ëäÉÉî É=~åÇ=ÄÉ~êáåÖ=~ëëÉã Ääó=çåíç=íÜÉ=Çêáî É=ëÜ~Ñí=Ñä~åÖÉÇ=ÉåÇ=ÑáêëíK=̀ ÜÉÅâ=
íÜÉ=ï ÉáÖÜí=íê~î Éä=~ë=Éñéä~áåÉÇ=áå=é~ê~Öê~éÜ=RV=ÜK= #

NK= ^ëëÉã ÄäÉ=_ çÇó=~åÇ=_ ~ëÉK
t êÉåÅÜI=PLëJáåK

fåëí~ää=~=åÉï =Ö~ëâÉí=çå=íÜÉ=ÄçÇóK=mä~ÅÉ=íÜÉ=Ä~ëÉ=~ëëÉã Ääó=çå=íÜÉ=
ÄçÇóI=~äáåáåÖ=íÜÉ=ã ~êâë=ã ~ÇÉ=Çì êáåÖ=Çáë~ëëÉã Ääó=ëç=íÜ~í=íÜÉ=íï ç=ì åáíë=
Öç=Ä~Åâ=íçÖÉíÜÉê=áå=íÜÉ=ë~ã É=éçëáíáçå=íÜÉó=ï ÉêÉ=áå=ÄÉÑçêÉ=ÄÉáåÖ=ëÉé=
~ê~íÉÇK=c~ëíÉå=íÜÉ=ÄçÇó=~åÇ=Ä~ëÉ=íçÖÉíÜÉê=ï áíÜ=Ñçì ê=Å~é=ëÅêÉï ë=EPLCJáåK=
ï êÉåÅÜFI=~åÇ=äçÅâ=ï ~ëÜÉêëK
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l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P=^ka= j Q

ã K= fåëí~ää=péêáåÖK
t êÉåÅÜI=B JáåK= t êÉåÅÜI=ás áåK

e ççâ=çåÉ=ÉåÇ=çÑ=íÜÉ=Öçî Éêåçê=ëéêáåÖ=áåíç=íÜÉ=ÉóÉ=çÑ=íÜÉ=~ì ñáäá~êó=
~Çàì ëíáåÖ=ëÅêÉï =~åÇ=íÜÉ=çíÜÉê=ÉåÇ=áåíç=íÜÉ=ÉåÇ=çÑ=íÜÉ=ëéÉÉÇ=~Çàì ëíáåÖ=
äÉî ÉêK=qáÖÜíÉå=íÜÉ=ëéÉÉÇ=~Çàì ëíáåÖ=äÉî Éê=ëÅêÉï =EB Jáå=ï êÉåÅÜF=ì åíáä=íÉå=
ëáçå=áë=ëí~êíÉÇ=çå=íÜÉ=Öçî Éêåçê=ëéêáåÖK=qáÖÜíÉå=íÜÉ=äçÅâ=åì í=EJÑíJáåK=
ï êÉåÅÜF=çå=íÜÉ=ëéÉÉÇ=~Çàì ëíáåÖ=äÉî Éê=ëÅêÉï K
åK= fåëí~ää=^ää=p~ÑÉíó=t áêÉëK=
mäáÉêë

fåëí~ää=íÜÉ=Ñçì ê=ë~ÑÉíó=ï áêÉëI=ëéÉÉÇ=~Çàì ëíáåÖ=äÉî Éê=ëÅêÉï =~åÇ=íÜÉ=Ñçì ê=
Å~é=ëÅêÉï ë=ÜçäÇáåÖ=íÜÉ=ÄçÇó=~åÇ=Ä~ëÉ=íçÖÉíÜÉêI=íÜêçííäÉ=äÉî Éê=Å~é=ëÅêÉï I=
~ì ñáäá~êó=~Çàì ëíáåÖ=ëÅêÉï =åì íëI=~åÇ=ëéÉÉÇ=~Çàì ëíáåÖ=ëÅêÉï =~åÇ=åì íë=
EÑáÖK=ORFK
çK= ^Çàì ëí=íÜÉ=d çî ÉêåçêK
^ Çàì ëíã Éåí=Å~å=çåäó=ÄÉ=ã ~ÇÉ=~ÑíÉê=íÜÉ=Öçî Éêåçê=áë=áåëí~ääÉÇ=çå=~å=

ÉåÖáåÉK
a áêÉÅíáçåë=Ñçê=~Çàì ëíã Éåí=~êÉ=Öáî Éå=áå=qj =VJNTRNI=é~ê~Öê~éÜ=ONP=Å=

ERUFK

SMK= ^ppbj _ i v =t e bk =` bo q^ fk =k bt =m̂ o qp=̂ o b=r pba K
` Éêí~áå=åÉï =é~êíë=ï ÜÉå=êÉÅÉáî ÉÇ=Ñêçã =ëíçêÉë=~êÉ=åçí=ÇêáääÉÇ=Ñçê=íÜÉ=

í~éÉê=çê=Öêççî É=éáåë=ì ëÉÇ=íç=ÅçååÉÅí=íÜÉã =~åÇ=íÜáë=åÉÅÉëëáí~íÉë=~=ëçã É=
ï Ü~í=ÇáÑÑÉêÉåí=ã ÉíÜçÇ=çÑ=éêçÅÉÇì êÉK=qÜÉ=é~êíë=çå=ï ÜáÅÜ=ÇêáääáåÖ=çê=
êÉ~ã áåÖ=áë=åÉÅÉëë~êó=~êÉW=Çêáî É=ëÜ~ÑíI=ëéáÇÉêI=óçâÉI=êçÅâÉêI=ëÜ~ÑíI=íÜêçííäÉ=
äÉî ÉêI=~åÇ=~ì ñáäá~êó=~Çàì ëíáåÖ=ëÅêÉï =Äê~ÅâÉíK
~K= ^ëëÉã Ääó=t ÜÉå=kÉï =o çÅâÉê=pÜ~Ñí=fë=r ëÉÇK=mêçÅÉÉÇ=ï áíÜ=íÜÉ=

~ëëÉã Ääó=~ë=çì íäáåÉÇ=áå=é~ê~Öê~éÜ=RV=ÄI=ÅI=ÇI=~åÇ=ÉK=_ÉÑçêÉ=áåëí~ääáåÖ=
íÜÉ=êçÅâÉê=ëÜ~ÑíI=ëäáÇÉ=íÜÉ=óçâÉ=çåíç=íÜÉ=ëÜ~Ñí=EäçåÖ=ÉåÇ=çÑ=íÜÉ=ëÜ~Ñí=
~ë=ã É~ëì êÉÇ=Ñêçã =íÜÉ=ÜçäÉ=áå=íÜÉ=ÅÉåíÉê=ÖçÉë=íç=íÜÉ=äÉÑí=EÑáÖK=OVFFI=~äáåÉ=
íÜÉ=ÜçäÉë=áå=íÜÉ=óçâÉ=~åÇ=ëÜ~ÑíI=êÉ~ã =íÜÉ=ÜçäÉë=ï áíÜ=~=k çK=N=í~éÉê=êÉ~ã Éê=
áåëÉêíÉÇ=Ñêçã =íÜÉ=êÉ~ê=çÑ=íÜÉ=óçâÉ=~åÇ=êÉã çî É=íÜÉ=óçâÉ=Ñêçã =íÜÉ=ëÜ~ÑíK=
qÜÉ=Ä~êÉ=êçÅâÉê=ëÜ~Ñí=áë=áåëí~ääÉÇ=~ë=áå=é~ê~Öê~éÜ=RV=ÑI=ÉñÅÉéí=íÜ~í=íÜÉ=
äçåÖ=ÉåÇ=çÑ=íÜÉ=ëÜ~ÑíI=~ë=ã É~ëì êÉÇ=Ñêçã =íÜÉ=ÜçäÉ=áå=íÜÉ=ÅÉåíÉêI=áë=
~ëëÉã ÄäÉÇ=çå=íÜÉ=äÉÑí=ëáÇÉ=çÑ=íÜÉ=Öçî Éêåçê=EÑáÖK=OVFK=a ç=åçí=áåëí~ää=íÜÉ=
~ì ñáäá~êó=~Çàì ëíáåÖ=ëÅêÉï =Äê~ÅâÉí=çå=íÜÉ=ëÜ~Ñí=~í=íÜáë=íáã ÉK=` çåíáåì É=
ï áíÜ=çéÉê~íáçåë=~ë=ÇÉëÅêáÄÉÇ=áå=é~ê~Öê~éÜ=RV=ÖI=ÜI=áI=àI=âI=~åÇ=NK=a êáää=
íÜÉ=ëÜ~Ñí=Ñçê=íÜÉ=éáåë=ëÉÅì êáåÖ=íÜÉ=íÜêçííäÉ=äÉî Éê=~åÇ=~ì ñáäá~êó=~Çàì ëíáåÖ=
ëÅêÉï =Äê~ÅâÉíK=t áíÜ=íÜÉ=êçÅâÉê=ëÜ~Ñí=íì êåÉÇ=íç=ëï áåÖ=íÜÉ=óçâÉ=Ñçêï ~êÇ=
~Ö~áåëí=íÜÉ=íÜêì ëí=ÄÉ~êáåÖI=éì ëÜ=íÜÉ=íÜêçííäÉ=äÉî ÉêI=Üì Ä=ÑáêëíI=çåíç=íÜÉ=
êáÖÜí=ÉåÇ=çÑ=íÜÉ=ëÜ~ÑíI=~Çàì ëí=áí=íç=íÜÉ=éçëáíáçå=ëÜçï å=áå=ÑáÖì êÉ=OV=EÑçê=
ï ~êÇ=~åÇ=NM=ÇÉÖêÉÉë=Ççï å=Ñêçã =íÜÉ=äáåÉ=çÑ=íÜÉ=Çêáî É=ëÜ~ÑíFI=~åÇ=íáÖÜíÉå=
íÜÉ=Åä~ã éáåÖ=ëÅêÉï ëK=mì ëÜ=íÜÉ=äÉî Éê=çåíç=íÜÉ=ëÜ~Ñí=Ñ~ê=Éåçì ÖÜ=íç=Éäáã á=
å~íÉ=~Äçì í=Ü~äÑ=çÑ=~åó=ÉåÇ=éä~ó=áå=íÜÉ=ëÜ~ÑíK=a êáää=~=PXyJáåÅÜ=ÜçäÉ=íÜêçì ÖÜ

TU



qj =VJNTRMa=
SMJSN

d l sbok l o

íÜÉ=ëÜ~Ñí=áå=äáåÉ=ï áíÜ=íÜÉ=ÜçäÉë=áå=íÜÉ=äÉî Éê=~åÇ=Çêáî É=áå=íÜÉ=Öêççî É=éáåK=
mì ëÜ=íÜÉ=~ì ñáäá~êó=~Çàì ëíáåÖ=ëÅêÉï =Äê~ÅâÉíI=Üì Ä=ÑáêëíI=çåíç=íÜÉ=äÉÑí=ÉåÇ=
çÑ=íÜÉ=êçÅâÉê=ëÜ~ÑíI=~Çàì ëí=áí=íç=íÜÉ=éçëáíáçå=ëÜçï å=áå=ÑáÖì êÉ=OV=EíÜÉ=
~Çàì ëíáåÖ=ëÅêÉï =~í=êáÖÜí=~åÖäÉë=íç=íÜÉ=äáåÉ=çÑ=íÜÉ=íÜêçííäÉ=äÉî ÉêFI=Çêáää=~=
s ëJáåÅÜ=ÜçäÉ=íÜêçì ÖÜ=íÜÉ=ëÜ~Ñí=áå=äáåÉ=ï áíÜ=íÜÉ=ÜçäÉë=áå=íÜÉ=Äê~ÅâÉí=~åÇ=
Çêáî É=áå=íÜÉ=Öêççî ÉG=éáåK=qÜÉ=äÉî Éê=ëÜçì äÇ=ÄÉ=çå=íÜÉ=ëÜ~Ñí=Ñ~ê=Éåçì ÖÜ=íç=
Éäáã áå~íÉ=~ééêÉÅá~ÄäÉ=ÉåÇ=éä~ó=çå=íÜÉ=ëÜ~Ñí=Äì í=åçí=Ñ~ê=Éåçì ÖÜ=íç=Å~ì ëÉ=
ÄáåÇáåÖK=̀ çåíáåì É=ï áíÜ=çéÉê~íáçåë=~ë=ÇÉëÅêáÄÉÇ=áå=é~ê~Öê~éÜ=RV=ã I=åI=
~åÇ=çK

ÄK= ^ëëÉã Ääó=t ÜÉå=k Éï =qÜêçííäÉ=i Éî Éê=çê=^ ì ñáäá~êó=^Çàì ëíáåÖ=
pÅêÉï =_ ê~ÅâÉí=Is r ëÉÇK=fÑ=áí=áë=åÉÅÉëë~êó=íç=êÉéä~ÅÉ=íÜÉ=íÜêçííäÉ=äÉî Éê=
çê=íÜÉ=~ì ñáäá~êó=~Çàì ëíáåÖ=ëÅêÉï =Äê~ÅâÉíI=áí=áë=~Çî áë~ÄäÉ=íç=êÉéä~ÅÉ=íÜÉ=
êçÅâÉê=ëÜ~Ñí=~äëçI=~ë=áí=áë=î Éêó=ÇáÑÑáÅì äí=íç=Çêáää=ÜçäÉë=áå=íÜÉ=äÉî Éê=çê=
Äê~ÅâÉí=íç=~äáåÉ=ï áíÜ=íÜÉ=ÜçäÉ=áå=íÜÉ=ëÜ~Ñí=få=íÜáë=Å~ëÉI=Ñçääçï =íÜÉ=
~ëëÉã Ääó=éêçÅÉÇì êÉ=çì íäáåÉÇ=áå=é~ê~Öê~éÜ=SM=~=ÉñÅÉéí=íÜ~í=íÜÉ=ÜçäÉë=
Ñçê=íÜÉ=éáåë=ï áää=Ü~î É=íç=ÄÉ=ÇêáääÉÇ=íÜêçì ÖÜ=íÜÉ=äÉî Éê=çê=Äê~ÅâÉí=~åÇ=íÜÉ=
ëÜ~ÑíI=áåëíÉ~Ç=çÑ=àì ëí=íÜêçì ÖÜ=íÜÉ=ëÜ~ÑíK

ÅK= ^ëëÉã Ääó=t ÜÉå=~=kÉï =v çâÉ=fë=r ëÉÇK=päáÇÉ=íÜÉ=åÉï =óçâÉ=áåíç=
ÅçêêÉÅí=éçëáíáçå=çå=íÜÉ=çäÇ=ëÜ~ÑíI=~äáåÉ=íÜÉ=ÜçäÉë=áå=íÜÉ=óçâÉ=~åÇ=ëÜ~ÑíI=
~åÇ=êÉ~ã =ï áíÜ=~=k çK=N= í~éÉê=êÉ~ã ÉêK=oÉã çî É=íÜÉ=óçâÉ=Ñêçã =íÜÉ=ëÜ~Ñí=
~åÇ=éêçÅÉÉÇ=ï áíÜ=íÜÉ=~ëëÉã Ääó=~ë=çì íäáåÉÇ=áå=é~ê~Öê~éÜ=RVK
ÇK= ^ëëÉã Ääó=t ÜÉå=~=kÉï =a êáî É=pÜ~Ñí=çê=péáÇÉê=fë=r ëÉÇK=fÑ=~=åÉï

Çêáî É=ëÜ~Ñí=çê=ëéáÇÉê=áë=ì ëÉÇI=íÜÉ=ëÜ~Ñí=ÄÉ~êáåÖ=~åÇ=ëéáÇÉê=~êÉ=~ëëÉã ÄäÉÇ=
íÜÉ=ë~ã É=~ë=áå=é~ê~Öê~éÜ=RV=àI=ÉñÅÉéí=íÜ~í=ÄÉÑçêÉ=íÜÉ=ëéáÇÉê=éáå=áë=Çêáî Éå=
áåíç=éä~ÅÉI=áí=ï áää=ÄÉ=åÉÅÉëë~êó=íç=Çêáää=~=s ëJáåÅÜ=ÜçäÉ=íÜêçì ÖÜ=íÜÉ=Üì Ä=
çÑ=íÜÉ=ëéáÇÉê=~åÇ=íÜÉ=ëÜ~ÑíK=qÜáë=ÜçäÉ=áë=äçÅ~íÉÇ=s á=áåÅÜ=Ñêçã =íÜÉ=ÉåÇ=çÑ=
íÜÉ=ëéáÇÉê=Üì Ä=~åÇ=JÑB = áåÅÜ=çÑÑ=íÜÉ=ÅÉåíÉê=çÑ=íÜÉ=ëÜ~Ñí=~åÇ=áë=ÇêáääÉÇ=
íÜêçì ÖÜ=Ñêçã =çåÉ=Äçëë=íç=íÜÉ=çíÜÉê=çå=íÜÉ=Üì ÄK=qÜáë=éçëáíáçå=äçÅ~íÉë=íÜÉ=
ÜçäÉ=íÜêçì ÖÜ=íÜÉ=ëáÇÉ=çÑ=íÜÉ=ëÜ~Ñí=~åÇ=âÉÉéë=íÜÉ=éáå=Ñêçã =êÉëíêáÅíáåÖ=íÜÉ=
çáä=ÜçäÉ=áå=íÜÉ=ëÜ~ÑíK

SNK= fk pq^ i i ^qfl kK
fåëí~ää=íÜÉ=Öçî Éêåçê=çå=íÜÉ=ÉåÖáåÉ=Äó=êÉî ÉêëáåÖ=íÜÉ=éêçÅÉÇì êÉ=çì í=

äáåÉÇI=áå=é~ê~Öê~éÜ=RSK

TV



qj =VJNTRMa=
SOJSP

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fk fJp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

pÉÅíáçå= ff

d l sbok l o=s^ i sb=_ l u
m~ê~Öê~éÜ

a ÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SO
oÉã çî ~ä=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SP
a áë~ëëÉã Ääó=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SQ
oÉé~áê=~åÇ=êÉéä~ÅÉã ÉåíKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= SR
^ ëëÉã Ääó= KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SS
fåëí~ää~íáçå=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=ST

SOK= a bp` o fmqfl kK
qÜÉ=Öçî Éêåçê=î ~äî É=Äçñ=~ëëÉã Ääó=EÑáÖK=OTF=Åçåëáëíë=ÉëëÉåíá~ääó=çÑ=~=

íì ÄÉJëÜ~éÉÇ=Å~ëíáåÖ=Åçåí~áåáåÖ=~=Äì ííÉêÑäó=î ~äî É=çéÉê~íÉÇ=Äó=~=äÉî Éê=çå=
íÜÉ=äÉÑí=ëáÇÉK= qÜÉ=Å~ëíáåÖ=áë=Ñä~åÖÉÇ=çå=íÜÉ=íçé=~åÇ=Äçííçã =~åÇ=áë=
äçÅ~íÉÇ=ÄÉíï ÉÉå=íÜÉ=ëì ééçêí=Äê~ÅâÉí=~í=íÜÉ=íçé=çÑ=íÜÉ=Å~êÄì êÉíçê=~áê=
Ñì ååÉä=~åÇ=íÜÉ=Äçííçã =çÑ=íÜÉ=Å~êÄì êÉíçê=ÉäÄçï K

_r qqbo ci v =s ^ i s b

t fo b=pb^ i

s ^ i s b=pe ^ cq=
i bs bo

pql m=mfk=

cáÖì êÉ=OT! dçî Éêåçê= s~äî É=_çñ
o^=ml =SVVS

SPK= o bj l s ^ i K
qç=êÉã çî É=íÜÉ=Öçî Éêåçê=î ~äî É=Äçñ=éêçÅÉÉÇ=~ë=Ñçääçï ëW=êÉã çî É=íÜÉ=

ÅçííÉê=éáå=~åÇ=ï ~ëÜÉê=Ñêçã =íÜÉ=ÅäÉî áë=éáåI=~åÇ=êÉã çî É=íÜÉ=ÅäÉî áë=éáå
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qj =VJNTRMa=
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ÅçååÉÅíáåÖ=íÜÉ=íÜêçííäÉ=êçÇ=ï áíÜ=íÜÉ=íÜêçííäÉ=äÉî Éê=çå=íÜÉ=Öçî ÉêåçêK=
oÉã çî É=íÜÉ=åì íëI=Eás ã J= ï êÉåÅÜI=íï çF=éä~áå=ï ~ëÜÉêëI=~åÇ=Äçäíë=Åçå=
åÉÅíáåÖ=íÜÉ=Å~êÄì êÉíçê=~áê=Üçêå=íç=íÜÉ=ëì ééçêí=Äê~ÅâÉí=~åÇ=î ~äî É=ÄçñI=
íÜÉå=Çêçé=íÜÉ=Å~êÄì êÉíçê=íç=íÜÉ=Ñäççê=çÑ=íÜÉ=í~åâK=oÉã çî É=íÜÉ=Ö~ëâÉí=
Ñêçã =íÜÉ=íçé=çÑ=íÜÉ=~áê=ÜçêåK=i ççëÉå=íÜÉ=Äçäíë=Eís JáåK=ï êÉåÅÜI=íï çF=
ÜçäÇáåÖ=íÜÉ=ëì ééçêí=Äê~ÅâÉí=íç=íÜÉ=ã çíçê=ëì ééçêíI=~ääçï áåÖ=íÜÉ=êÉ~ê=ÉåÇ=
çÑ=íÜÉ=Äê~ÅâÉí=íç=Çêçé=~ï ~ó=Ñêçã =íÜÉ=î ~äî É=ÄçñK=oÉã çî É=íÜÉ=Ö~ëâÉí=
ÄÉíï ÉÉå=íÜÉ=Äçñ=~åÇ=íÜÉ=ëì ééçêíK=oÉã çî É=íÜÉ=äçÅâáåÖ=ï áêÉI=åì íë=EÑàÑJáåK=
ï êÉåÅÜFI=~åÇ=éä~áå=ï ~ëÜÉêë=Ñêçã =íÜÉ=ëíì Çë=ÜçäÇáåÖ=íÜÉ=î ~äî É=Äçñ=íç=íÜÉ=
Å~êÄì êÉíçê=ÉäÄçï =~åÇ=êÉã çî É=íÜÉ=Äçñ=~åÇ=Ö~ëâÉíK

SQK= a fp^ppbj _ i v = EÑáÖK=OUFK
qÜÉ=Ñçääçï áåÖ=íççäë=~êÉ=ì ëÉÇ=áå=íÜÉ=Çáë~ëëÉã Ääó=çÑ=íÜÉ=Öçî Éêåçê=î ~äî É=

ÄçñW
bñíê~ÅíçêI=Äì ëÜáåÖ= mì åÅÜI=éáåI=LàJáåK
e ~ã ã ÉêI=s áJäÄ= pÅêÉï Çêáî ÉêI=UJáåK
mäáÉêë= pÅêáÄÉê

~K= o Éã çî É=qÜêçííäÉ=o çÇ=Ñêçã =s ~äî É=pÜ~Ñí=i Éî ÉêK
mäáÉêë

o Éã çî É=íÜÉ=ÅçííÉê=éáå=~åÇ=ï ~ëÜÉê=Ñêçã =íÜÉ=ÅäÉî áë=éáå=ÅçååÉÅíáåÖ=íÜÉ=
íÜêçííäÉ=êçÇ=íç=íÜÉ=î ~äî É=ëÜ~Ñí=äÉî ÉêX=êÉã çî É=íÜÉ=ÅäÉî áë=éáåI=~åÇ=íÜÉ=
íÜêçííäÉ=êçÇ=ï áää=Çêçé=çÑÑK

ÄK= o Éã çî É=_ ì ííÉêÑäó=s ~äî É=~åÇ=pÜ~Ñí=Ñêçã =s ~äî É=_ çñK
pÅêÉï Çêáî ÉêI=UJáåK= pÅêáÄÉê

j ~êâ=íÜÉ=Äì ííÉêÑäó=î ~äî É=~åÇ=íÜÉ=î ~äî É=ëÜ~Ñí=ëç=íÜ~í=íÜÉó=ã ~ó=ÄÉ=
~ëëÉã ÄäÉÇ=áå=íÜÉ=ë~ã É=éçëáíáçåK=qÜáë=áë=áã éçêí~åíI=~ë=íÜÉ=Äì ííÉêÑäó=î ~äî É=
áë=ÄÉî ÉäÉÇ=~êçì åÇ=íÜÉ=ÉÇÖÉ=íç=Ñáí=íÜÉ=î ~äî É=Äçñ=ï ÜÉå=íÜÉ=Äì ííÉêÑäó=áë=
ÅäçëÉÇK=oÉã çî É=íÜÉ=íï ç=ëÅêÉï ë=ëÉÅì êáåÖ=íÜÉ=Äì ííÉêÑäó=î ~äî É=áå=íÜÉ=ëÜ~ÑíK=
mì ëÜ=íÜÉ=Äì ííÉêÑäó=î ~äî É=çì í=çÑ=íÜÉ=ëäçí=áå=íÜÉ=î ~äî É=ëÜ~ÑíI=~åÇ=éì ää=íÜÉ=
ëÜ~Ñí=çì í=çÑ=íÜÉ=î ~äî É=ÄçñK

ÅK= o Éã çî É=_ ì ëÜáåÖë=Ñêçã =íÜÉ=_ çñK
bñíê~ÅíçêI=Äì ëÜáåÖ

mì ää=íÜÉ=î ~äî É=ëÜ~Ñí=Äì ëÜáåÖë=çì í=çÑ=íÜÉ=î ~äî É=Äçñ=ï áíÜ=~=Äì ëÜáåÖ=Éñ=
íê~ÅíçêK=Ea ç=åçí=êÉã çî É=íÜÉ=Äì ëÜáåÖë=ì åäÉëë=Ç~ã ~ÖÉÇ=çê=ï çêåKF=
ÇK= o Éã çî É=píçé=máå=Ñêçã =_ çñK
mäáÉêë= G= D

fÑ=åÉÅÉëë~êó=íÜÉ=ëíçé=éáå=Å~å=ÄÉ=êÉã çî ÉÇ=ï áíÜ=éäáÉêëK=e çï Éî ÉêI=íÜÉ=
éáå=ã ~ó=ÄÉ=Ç~ã ~ÖÉÇ=áå=êÉã çî ~ä=åÉÅÉëëáí~íáåÖ=~=åÉï =çåÉ=Ñçê=~ëëÉã ÄäóK

ÉK= o Éã çî É=s ~äî É=pÜ~Ñí=i Éî Éê=Ñêçã =s ~äî É=pÜ~ÑíK
e ~ã ã ÉêI=s òJäÄK= mì åÅÜI=éáåI={àJáåK=

a êáî É=íÜÉ=Öêççî É=éáå=çì í=çÑ=íÜÉ=ëÜ~Ñí=~åÇ=äÉî ÉêI=~åÇ=Çêáî É=íÜÉ=ëÜ~Ñí=
çì í=çÑ=íÜÉ=äÉî ÉêK=EqÜÉëÉ=é~êíë=åÉÉÇ=åçí=ÄÉ=ëÉé~ê~íÉÇ=ì åäÉëë=Ç~ã ~ÖÉÇ=çê=
ï çêåKF
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SRK= o bm̂ fo =^k a =o bmi ^ ` bj bk qK
` äÉ~å=~ää=é~êíë=íÜçêçì ÖÜäó=ï áíÜ=pl i s bk qI=ÇêóJÅäÉ~åáåÖI=~åÇ=áåëéÉÅí=

Ñçê=ï É~êK=s Éêó=äáííäÉ=~Åíì ~ä=êÉé~áê=çÑ=é~êíë=áë=ÑÉ~ëáÄäÉI=Äì í=êÉéä~ÅÉ=~åó=
é~êíë=ëÜçï áåÖ=ì åÇì É=ï É~êK

SSK= ^ppbj _ i v K
qÜÉ=Ñçääçï áåÖ=íççäë=~êÉ=ì ëÉÇ=áå=~ëëÉã Ääó=çÑ=íÜÉ=Öçî Éêåçê=î ~äî É=ÄçñW=
e ~ã ã ÉêI=s òJäÄK= mêÉëëI=~êÄçê=
mäáÉêë= pÅêÉï Çêáî ÉêI=UJáåK

~K= ^ëëÉã ÄäÉ=s ~äî É=pÜ~Ñí=~åÇ=s ~äî É=pÜ~Ñí=i Éî ÉêK
e ~ã ã ÉêI=s áJäÄK

a êáî É=íÜÉ=äÉî Éê=çåíç=íÜÉ=ÇêáääÉÇ=ÉåÇ=çÑ=íÜÉ=ëÜ~ÑíI=äáåÉ=ì é=íÜÉ=ÜçäÉë=
áå=íÜÉ=äÉî Éê=ï áíÜ=íÜÉ=ÜçäÉ=áå=íÜÉ=éáåI=~åÇ=Çêáî É=íÜÉ=Öêççî É=éáå=áå=íÜÉ=
ë~ã É=éçëáíáçå=~ë=éêÉî áçì ëäó=áåëí~ääÉÇK=k l qbW=t áíÜ=íÜÉ=ëÜ~Ñí=ÜÉäÇ=ï áíÜ=
íÜÉ=Åçì åíÉêÄçêÉë=Ñ~ÅáåÖ=íÜÉ=çéÉê~íçê=~åÇ=íÜÉ=ÇêáääÉÇ=ÉåÇ=íç=íÜÉ=êáÖÜíI=
íÜÉ=äÉî Éê=ÖçÉë=çå=íÜÉ=ëÜ~Ñí=Üì Ä=ÉåÇ=ÑáêëíI=ï áíÜ=íÜÉ=äÉî Éê=éçáåíáåÖ=ì é=~åÇ=
ëäáÖÜíäó=~ï ~ó=Ñêçã =íÜÉ=çéÉê~íçêK

ÄK= fåëí~ää=píçé=máå=áå=s ~äî É=_ çñK
e ~ã ã ÉêI=s áJäÄ=

a êáî É=íÜÉ=éáå=áåíç=íÜÉ=ÜçäÉ=áå=íÜÉ=Äçëë=çå=íÜÉ=äÉÑí=ëáÇÉ=çÑ=íÜÉ=ÄçñK

ÅK= fåëí~ää=s ~äî É=pÜ~Ñí=_ ì ëÜáåÖë=áå=_ çñK
mêÉëëI=~êÄçê

t áíÜ=~å=~êÄçê=éêÉëë=éêÉëë=íÜÉ=Äì ëÜáåÖë=áåíç=éä~ÅÉ=áå=íÜÉ=ÄçêÉë=áå=íÜÉ=
ëáÇÉë=çÑ=íÜÉ=Öçî Éêåçê=ÄçñK=mêÉëë=áå=íÜÉ=äÉÑí=Äì ëÜáåÖ=ì åíáä=íÜÉ=çì íëáÇÉ=ÉåÇ=
çÑ=íÜÉ=Äì ëÜáåÖ=áë=Ñäì ëÜ=ï áíÜ=íÜÉ=çì íëáÇÉ=ÉåÇ=çÑ=íÜÉ=ÄçëëX=~åÇ=éêÉëë=áå=
íÜÉ=êáÖÜí=Äì ëÜáåÖ=ì åíáä=áí=Äçííçã ë=áå=íÜÉ=ÄçêÉK=q~âÉ=ÖêÉ~í=Å~êÉ=åçí=íç=
Çáëíçêí=íÜÉ=î ~äî É=Äçñ=ï ÜáäÉ=éêÉëëáåÖ=íÜÉ=Äì ëÜáåÖë=áåíç=éä~ÅÉK

ÇK= fåëí~ää=pÜ~Ñí=~åÇ=_ ì ííÉêÑäó=s ~äî É=áå=_ çñK
pÅêÉï Çêáî ÉêI=UJáåK

mì ëÜ=íÜÉ=î ~äî É=ëÜ~Ñí=áåíç=íÜÉ=î ~äî É=Äçñ=Äó=Ü~åÇK=t áíÜ=íÜÉ=Äçñ=êáÖÜí=
ëáÇÉ=ì éI=íì êå=íÜÉ=ëÜ~Ñí=ì åíáä=íÜÉ=äÉî Éê=áë=~í=íÜÉ=êÉ~ê=çÑ=íÜÉ=ëíçé=éáå=~ë=
ëÜçï å=áå=ÑáÖì êÉ=OTK=mì ëÜ=íÜÉ=Äì ííÉêÑäó=î ~äî É=áåíç=éä~ÅÉ=áå=íÜÉ=ëäçí=áå=íÜÉ=
î ~äî É=ëÜ~ÑíI=ÇÉíÉêã áåáåÖ=íÜÉ=éêçéÉê=éçëáíáçå=Äó=íÜÉ=ã ~êâë=ã ~ÇÉ=Çì êáåÖ=
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t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

pÉÅíáçå=ff

_ l l pqbo=` l fi
m~ê~Öê~éÜ

a ÉëÅêáéíáçå=~åÇ=çéÉê~íáçåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SV
fåëéÉÅíáçå=çå=íÜÉ=î ÉÜáÅäÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TM
oÉã çî ~ä= KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TN
a áë~ëëÉã Ääó=~åÇ=êÉé~áêKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TO
^ ëëÉã Ääó=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TP
` çåî Éêëáçå=çÑ=ëíóäÉ=?^ ?=íç=ëíóäÉ=?_ ?=ÄççëíÉê=ÅçáäKKKKKKKKKKKKKK= TQ
^ Çàì ëíã Éåí=çÑ=Åçåí~Åí=Ö~é=~êáÇ=íÉëí=çÑ=ÅçáäKKKKKKKKKKKKKKKKKK= TR
fåëí~ää~íáçå=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TS

SVK= a bp` o fmqfl k =̂ k a =l mbo ^qfl k = EÑáÖëK=PN=~åÇ=POFK
qÜÉ=bÅäáéëÉ=j çÇÉä=PI=píóäÉ=̂ I=qóéÉ=RNP=Ä~ííÉêó=ÄççëíÉê=Åçáä=áë=çÑ=

íÜÉ=çåÉJï áêÉ=ëÜáÉäÇÉÇ=íóéÉ=ï ÜáÅÜ=éêçî áÇÉë=~ÇÇáíáçå~ä=áÖåáíáçå=ëé~êâ=
Çì êáåÖ=íÜÉ=ëí~êíáåÖ=éÉêáçÇK=fí=Åçåëáëíë=çÑ=~=î áÄê~íçê=íóéÉ=Åçáä=áå=~=ëÉé~ê~=
ÄäÉ=Üçì ëáåÖ=ï ÜáÅÜ=ëÉêî Éë=~ë=~=ëÜáÉäÇ=~ë=ï Éää=~ë=~=ã É~åë=çÑ=~íí~ÅÜáåÖ=íÜÉ=
Åçã éäÉíÉ=ì åáí=íç=íÜÉ=êáÖÜí=ëáÇÉ=çÑ=íÜÉ=ÖÉåÉê~íçê=~åÇ=ëí~êíÉê=ëì ééçêíáåÖ=
Äê~ÅâÉíK=t ÜÉå=íÜÉ=ÄççëíÉê=Åçáä=ëï áíÅÜ=áë=ÅäçëÉÇI=íÜÉ=Ä~ííÉêó=ëì ééäáÉë=
OQ=î çäíë=íç=íÜÉ=éêáã ~êó=ï áåÇáåÖ=~åÇ=~K=éçíÉåíá~ä=áë=áåÇì ÅÉÇ=áå=íÜÉ=ëÉÅçåÇ=
~êóK=qÜÉ=éçíÉåíá~ä=áå=íÜÉ=éêáã ~êó=ã ~ÖåÉíáòÉë=íÜÉ=ÅçêÉI=~åÇ=Å~ì ëÉë=íÜÉ

Je fd e =qbk pfl k = ` l k k b` qfl k = ql = j ^ d k bql

I{ " p= úJ=̀ l k k b` qfl k =ql =_^ qqbo v

ÑáÖì êÉ=PN! _ççëíÉê= ` çáä= o ^ =ma= NSUSO=

UU



^ p
t
fq
`
e
=

_=
l
o =

a w
"

"

=

ó
Jà
J=
{_
^
q
q
b
o
v

m
o
fj
^
o
v

p
b
`
l
k
a
^
o
v

_

k
l
q
b
J

NK
=
`
l
k
k
b
`
q
=_
^
q
q
b
o
v
=t
fo
b
=q
l
=q
b
o
j
fk
^
f|
?̂
?=
t
fq
e
=
k
l
KN
S
=`
^
j
_
o
f`
=

`
^
_
i
b
K

O
K=
q
b
o
j
fk
^
i
Dp
?=
fp
=
l
m
b
k
=^
k
a
=q
b
o
j
fk
^
i

N{
?
=f
p
=d
o
l
r
k
a
b
a
K

P
K=
`
l
k
k
b
`
q
=q
b
o
j
fk
^
i
=?̀
?=
ql
=_
l
l
p
q
b
o
=q
b
o
j
fk
^
i
=
l
k
=q
e
b
=o
fd
e
q
=

e
^
k
a
=j
^
d
k
b
q
l
=t
fq
e
=
T
j
j
=e
fd
e
=q
b
k
p
fl
k
=
`
^
_
i
b
K

Ñá
Ö
ì
êÉ
=P
O!
t
áê
áå
Ö
=
a
á~
Öê
~ã
=~
åÇ
=̀
çå
åÉ
Åí
áç
åë
=ç
å=
qç
é=
çÑ
=_
çç
ëí
Éê
=̀
çá
ä

MV l
=

l ç
=

l

o^
=m
a=
SV
TP

ç
=

a



qj =VJNTRMa=
SVJTO

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
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íÉíê~ÅÜäçêáÇÉI=~åÇ=áåëí~ää=çå=íçé=çÑ=íÜÉ=ÅçáäK

TPK= ^ppbj _ i v =EÑáÖK=PPFK
~K= mä~ÅÉ=íÜÉ=ÜáÖÜ=íÉåëáçå=ëéçì í=~åÇ=Åçáä=áå=íÜÉ=Äçñ=~gáåáåÖ=íÜÉ=ÜáÖÜ=

íÉåëáçå=Å~ÄäÉ=ÜçäÉ=áå=íÜÉ=Åçáä=ï áíÜ=íÜÉ=ÜçäÉ=áå=íÜÉ=ëéçì íK=pÉÅì êÉ=íÜÉ=Åçáä=
áå=éä~ÅÉ=Äó=íáÖÜíÉåáåÖ=íÜÉ=åì í=EB JáåK=ï êÉåÅÜF=çå=íÜÉ=åÉÖ~íáî É=íÉêã áå~ä=
éçëí=~Ö~áåëí=íÜÉ=áåëáÇÉ=çÑ=íÜÉ=ÄçñK=k l qbW=qÜáë=çéÉê~íáçå=Ü~ë=ÄÉÉå=éÉê=
Ñçêã ÉÇ=Çì êáåÖ=íÜÉ=~Çàì ëíã Éåí=çÑ=íÜÉ=ÅçêÉ=Ö~éK
ÄK=mì í=íÜÉ=äçï =íÉåëáçå=ëéçì í=áå=éä~ÅÉ=~åÇ=ÅçååÉÅí=íÜÉ=äçï =íÉåëáçå=

Å~ÄäÉ=íç=íÜÉ=íÉêã áå~ä=éçëíK
ÅK= mì í=íÜÉ=Åçî Éê=áå=éä~ÅÉ=çî Éê=íÜÉ=Äçñ=~åÇ=íÜÉ=íï ç=ëéçì íë=~åÇ=ëÉÅì êÉ=

áå=éä~ÅÉ=ï áíÜ=íÜÉ=Ñçì ê=ëÅêÉï ë=EëÅêÉï Çêáî ÉêF=ï áíÜ=íÜÉ=éä~áå=~åÇ=äçÅâ=
ï ~ëÜÉêë=~åÇ=áåëí~ää=íÜÉ=äçÅâáåÖ=ï áêÉë=çå=íÜÉ=ëÅêÉï K
ÅäK= qáÖÜíÉå=íÜÉ=åì íë=EàÖJáåK=ï êÉåÅÜF=ëÉÅì êáåÖ=íÜÉ=íï ç=ëéçì íë=íç=íÜÉ=

Üçì ëáåÖ=~ëëÉã ÄäóK

TQK= ` l k s bo pfl k =l c =pqv i b=?^?=ql =pqv i b=?_ ?=_ l l pqbo =
` l fi K

få=çêÇÉê=íç=çÄí~áå=~=ÜçííÉê=ëé~êâ=Çì êáåÖ=íÜÉ=ëí~êíáåÖ=éÉêáçÇI=íÜÉ=
ÄççëíÉê=Åçáä= Ü~ë= ÄÉÉå= ã çÇáÑáÉÇ= íç= éêçî áÇÉ= áåÅêÉ~ëÉÇ= çì íéì í= ï áíÜ=
áã éêçî ÉÇ=çéÉê~íáçåK=qÜáë=Ü~ë=ÄÉÉå=ÇçåÉ=Äó=áåÅêÉ~ëáåÖ=íÜÉ=ÅçêÉ=Ö~é=~åÇ=
êÉÇì ÅáåÖ=íÜÉ=íÜáÅâåÉëë=çÑ= íÜÉ=Åçåí~Åí=ëéêáåÖ=Ñçê=ÖêÉ~íÉê=ÑäÉñáÄáäáíóK=
^ ÅÅçêÇáåÖäóI=áí=áë= êÉÅçã ã ÉåÇÉÇ=íÜ~í=~ää=ëíóäÉ=?^ ?=ÄççëíÉê=Åçáäë=ÄÉ=
êÉï çêâÉÇ=~í=íÜÉ=åÉñí=çî ÉêÜ~ì ä=íç=Çì éäáÅ~íÉ=íÜÉ=éÉêÑçêã ~åÅÉ=çÑ=íÜÉ=
ëíóäÉ=?_ ?=ÅçáäëI=~ë=ëÜçï å=áå=íÜÉ=í~ÄäÉI=é~ê~Öê~éÜ=TRK=qç=êÉï çêâ=íÜÉ=
ëíóäÉ=?^ ?=ÄççëíÉê=ÅçáäëI=êÉã çî É=íÜÉ=éêÉëÉåí=Åçåí~Åí=ëéêáåÖ=~ëëÉã ÄäóI=~åÇ=
áåëí~ää= íÜÉ=åÉï =Åçåí~Åí=ëéêáåÖ=~ëëÉã Ääó= Eb` UROOQFI=éä~ÅáåÖ= ëÜáã =
Eb` VNPQRF=ì åÇÉê=íÜÉ=Åçåí~Åí=ëéêáåÖ=íç=áåÅêÉ~ëÉ=íÜÉ=ÅçêÉ=Ö~é=Ñêçã =
MKMOM=áåÅÜ=íç=MKMRR=áåÅÜK=^ Çàì ëí=íÜÉ=ÅçêÉ=Ö~é=Eé~êK=TR=~F=ì ëáåÖ=íÜÉ=
î ~äì Éë=áå=í~ÄäÉ=Ñçê=ëíóäÉ=?_ ?=~åÇ=ëíÉåÅáä=íÜÉ=åÉï =î çäí~ÖÉ=~åÇ=Åì êêÉåí=
Ç~í~=çå=íÜÉ=Åçáä=Üçì ëáåÖ=ï áíÜ=Çì ê~ÄäÉ=áåâK=t ÜÉå=çêÇÉêáåÖ=êÉéä~ÅÉã Éåí=
é~êíë=íç=Åçåî Éêí=íç=ëíóäÉ=?_ I?=çêÇÉê=~ë=Ñçääçï ëW

l äÇ=m~êí= o Ééä~ÅÉã Éåí
b` NUVQV=` çåí~Åí=ëéêáåÖ= b` UROOQ= ` çåí~Åí= ëéêáåÖ= ~ëJ=
~ëëÉã Ääó= ëÉã Ääó=ï áíÜ=b` VNPQR=ëÜáã =

b` PVOPR=` çáäI=Üçì ëáåÖ=~åÇ= b` VNTVU=` çáäI=Üçì ëáåÖ=~åÇ=
Åçåí~Åí=~ëëÉã Ääó= Åçåí~Åí=~ëëÉã Ääó=çê

b` UROOP=` çáä=~åÇ=Üçì ëáåÖ=
ï áíÜ=b` UROOQ=` çåí~Åí=
ëéêáåÖ=~ëëÉã Ääó

VN
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qj =VJNTRMa=
TRJTS

_ l l pqbo= ` l fi

TRK= ^a gr pqj bk q=l c =` l k q^ ` q=d ^m=̂ k a =qbpq=l c =` l fi K
~K= ^Çàì ëíã Éåí=çÑ=` çêÉ=d ~éK=mä~ÅÉ=íÜÉ=ÅçáäI=Äê~ÅâÉí=~ëëÉã ÄäóI=~åÇ=

ÜáÖÜ=íÉåëáçå=ëéçì í=áå=íÜÉ=ÄçñI=~åÇ=~äáåÉ=íÜÉ=ÜáÖÜ=íÉåëáçå=Å~ÄäÉ=ÜçäÉ=áå=
íÜÉ=Åçáä=ï áíÜ=íÜÉ=ÜçäÉ=áå=íÜÉ=ëéçì íK=pÉÅì êÉ=íÜÉ=Åçáä=áå=éä~ÅÉ=áå=íÜÉ=Äçñ=Äó=
ã É~åë=çÑ=íÜÉ=áåíÉêáçê=åì í=EB JáåK=ï êÉåÅÜF=çå=íÜÉ=äçÅ~íáåÖ=ëíì ÇK=̀ çååÉÅí=
íÜÉ=éêáã ~êó=íÉêã áå~äë=çÑ=íÜÉ=ÄççëíÉê=Åçáä=áå=ëÉêáÉë=ï áíÜ=~å=~ã ã ÉíÉê=~åÇ=
Åçåíêçä=ëï áíÅÜ=íç=~=Ä~ííÉêó=ëì ééäó=~åÇ=áåëÉêí=~=íÜêÉÉJ~ã éÉêÉ=Ñì ëÉ=áå=íÜÉ=
äáåÉ=íç=éêçíÉÅí=íÜÉ=~ã ã ÉíÉêK=r ëÉ=íÜÉ=êÉèì áêÉÇ=åì ã ÄÉê=çÑ=ëí~åÇ~êÇ=ÅÉääë=íç=
éêçÇì ÅÉ=íÜÉ=ÇÉëáêÉÇ=î çäí~ÖÉ=EëÉÉ=ÅÜ~êí=ÄÉäçï FK=a ç=åçí=ì åÇÉê=~åó=ÅáêÅì ã =
ëí~åÅÉ=éä~ÅÉ=~=êÉëáëíçê=áå=íÜÉ=ÅáêÅì áí=íç=çÄí~áå=íÜÉ=éêçéÉê=áåéì í=î çäí=
~ÖÉK=̀ çååÉÅí=íÜÉ=ÜáÖÜ=íÉåëáçå=íÉêã áå~ä=íç=~=ëé~êâ=éäì Ö=Ü~î áåÖ=~=Ö~é=çÑ=
MKMOO=áåÅÜK=̂ =êÉíì êå=äáåÉ=Ñêçã =íÜÉ=ëé~êâ=éäì Ö=Å~ëÉ=íç=íÜÉ=ÄççëíÉê=Åçáä=
Üçì ëáåÖ=ã ì ëí=ÄÉ=ã ~ÇÉK=pí~êíáåÖ=Ñêçã =íÜÉ=ÉñíêÉã É=çì íï ~êÇ=éçëáíáçåI=
ÅäçëÉ=Åçåí~Åí=Ö~é=ì åíáä=íÜÉ=Åì êêÉåí=Çê~áå=ëÜçï å=çå=íÜÉ=~ã ã ÉíÉê=Éèì ~äë=
íÜÉ=î ~äì É=ëÜçï å=áå=íÜÉ=ÅÜ~êí=ÄÉäçï =Ñçê=ëíóäÉ=?^ ?=çê=ëíóäÉ=?_ ?=ÄççëíÉê=
ÅçáäëK=t áíÜ=íÜÉ=éêçéÉê=î çäí~ÖÉ=ÄÉáåÖ=ÇÉäáî ÉêÉÇI=íÜÉ=Åçáä=ëÜçì äÇ=ÑáêÉ=íÜÉ=
ëé~êâ=éäì Ö=ì åÇÉê=~íã çëéÜÉêáÅ=éêÉëëì êÉK= fÑ=íÜÉ=Åçáä=ÇçÉë=åçí=ÑáêÉ=íÜÉ=
ëé~êâ=éäì Ö=~í=~ääI=ÅÜÉÅâ=~ää=íÜÉ=ÅçååÉÅíáçåëK= fÑ=íÜÉ=ÅçååÉÅíáçåë=~êÉ=
Ñçì åÇ=ëÉÅì êÉI=áåëí~ää=~=åÉï =Åçáä=~ëëÉã Ääó=~åÇ=éêçÅÉÉÇ=~ë=çì íäáåÉÇ=áå=
é~ê~Öê~éÜ=TR=~K

` ì êêÉåí= o ÉÉÇ= ` çêÉ
_ ~ííÉêó= fåéì í= a ê~áå= qÜáÅâåÉëë= ` ~é

qóéÉ= j çÇÉä= píóäÉ= s çäí~ÖÉ=s çäí~ÖÉ= Ê ã éÉêÉëF= EfåKF= EfåKF
RNP= P= ^ = OQ= OQ= MKRMJMKTR= MKMOO= MKMOM=
RNP= P= _ = OQ= NU= NKUM= MKMNR= MKMRR

TSK= fk pq^ i i ^qfl kK
~K= pÉÅì êÉ=íÜÉ=äçï =íÉåëáçå=ÅçåÇì áí=íç=íÜÉ=äçï =íÉåëáçå=ëéçì í=Äó=ëÅêÉï áåÖ=

íÜÉ=âåì êäÉÇ=åì í=EéäáÉêëF=çåíç=íÜÉ=ëéçì íK
ÄK=mì ëÜ=íÜÉ=ÜáÖÜ=íÉåëáçå=Å~ÄäÉ=ÅçååÉÅíçê=éäì Ö=áåíç=áíë=ëéçì íI=~åÇ=ëÉÅì êÉ=

íÜÉ=ÅçåÇì áí=íç=íÜÉ=ëéçì í=Äó=ëÅêÉï áåÖ=íÜÉ=âåì êäÉÇ=åì í=EéäáÉêëF=çåíç=íÜÉ=
ÜáÖÜ=íÉåëáçå=ëéçì íK
ÅK= fÑ=íÜÉ=Äçñ=Ü~ë=ÄÉÉå=êÉã çî ÉÇ=Ñêçã =íÜÉ=ÖÉåÉê~íçê=~åÇ=ëí~êíÉê=ëì é=

éçêí=Äê~ÅâÉíI=éä~ÅÉ=íÜÉ=Äçñ=çå=íÜÉ=êáÖÜí=ëáÇÉ=çÑ=íÜÉ=Äê~ÅâÉí=~åÇ=ëÉÅì êÉ=
ï áíÜ=íÜÉ=íï ç=Äçäíë=EPLëJáåK=ï êÉåÅÜFK

VP



qj =VJNTRMa=
TT

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp=cl o= j ba fr j = q^khp= j P= ^ka= j Q

pÉÅíáçå=fff

j ^d kbql
m~ê~Öê~éÜ

a ÉëÅêáéíáçå= KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= TT
l éÉê~íáçå=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= TU
mêÉî Éåíáî É=ã ~áåíÉå~åÅÉ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= TV
oÉã çî ~ä=çÑ=ã ~ÖåÉíç=Ñêçã =ÉåÖáåÉKKKKKKKKKKKKKKKKKKKKKKKKK= UM
a áë~ëëÉã Ääó=çÑ=ê~Çáç=ëÜáÉäÇI=ÇáëíêáÄì íçê=ÄäçÅâëI=~åÇ=Åçáä=Åçî ÉêKKK= UN
a áë~ëëÉã Ääó=çÑ=ÄêÉ~âÉê=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= UO
a áë~ëëÉã Ääó=çÑ=Åçáä=~åÇ=ÅçåÇÉåëÉêKKKKKKKKKKKKKKKKKKKKKKKK= UP
a áë~ëëÉã Ääó=çÑ=Ñêçåí=ÉåÇ=éä~íÉ=KKKKKKKKKKKKKKKKKKKKKKKKKK= UQ
a áë~ëëÉã Ääó=çÑ=êçí~íáåÖ=ã ~ÖåÉí=~åÇ=ã ~ÖåÉíç=Üçì ëáåÖKKKKKKKKK= UR
oÉéä~ÅÉã Éåí=çÑ=Çêáî É=ëÜ~Ñí=~åÇ=ÄêÉ~âÉê=ÉåÇ=Ä~ää=ÄÉ~êáåÖëKKKKK= US
^ ëëÉã Ääó=ÖÉåÉê~ä=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= UT
^ ëëÉã Ääó=çÑ=Ñêçåí=ÉåÇ=éä~íÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= UU
^ ëëÉã Ääó=çÑ=êçí~íáåÖ=ã ~ÖåÉíKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= UV
^ Çàì ëíã Éåí=çÑ=êçí~íáåÖ=ã ~ÖåÉí=ÄÉ~êáåÖëKKKKKKKKKKKKKKKKKKK= VM
^ Çàì ëíã Éåí=çÑ=ã ÉëÜ=çÑ=ÇáëíêáÄì íçê=ÖÉ~êëK=KKKKKKKKKKKKKKKKKK= VN
^ ëëÉã Ääó=çÑ=Åçåí~Åí=ÄêÉ~âÉêKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= VO
fåíÉêå~ä=íáã áåÖ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= VP
` çã éäÉíáçå=çÑ=~ëëÉã Ääó=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= VQ
qÉëí=éêçÅÉÇì êÉ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= VR
qáã áåÖ=íç=íÜÉ=ÉåÖáåÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= VS
t áêáåÖ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= VT
j ~àçê=çî ÉêÜ~ì ä=íççäë=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= VU

TTK= a bp` o fmqfl kK
~K= qÜÉ=pÅáåíáää~=s ^ d Va c^ =ã ~ÖåÉíç=áë=~=Ñä~åÖÉJã çì åíÉÇI=åáåÉJ=

ÅóäáåÇÉê=ã ~ÖåÉíç=çÑ=ÅäçÅâï áëÉ=êçí~íáçåK=qÜÉ=ã ~ÖåÉíç=áë=Çêáî Éå=~í=
fs ~=JÉåÖáåÉ=Åê~åâëÜ~Ñí=ëéÉÉÇK
ÄK= qÜÉ=Ñçì êJéçäÉ=êçí~íáåÖ=ã ~ÖåÉí=ì ëÉÇ=áë=ã ~ÇÉ=çÑ=~=ÜáÖÜJÖê~ÇÉ=ã ~ÖåÉí=

ëíÉÉä=ï ÜáÅÜ=Éå~ÄäÉë=~=ëí~ÄäÉI=ã ~ÖåÉíáÅ=ÑáÉäÇ=íç=ÄÉ=ã ~áåí~áåÉÇI=éêçÇì ÅáåÖ=
~ÇÉèì ~íÉ=ÉåÉêÖó=çì íéì í=Ñçê=äçåÖ=éÉêáçÇë=çÑ=íáã ÉK=qÜÉ=ã ~ÖåÉí=íì êåë=çå=
íï ç=~ååì ä~ê=Ä~ää=ÄÉ~êáåÖëI=çåÉ=äçÅ~íÉÇ=~í=íÜÉ=ÄêÉ~âÉê=ÉåÇI=~åÇ=íÜÉ=çíÜÉê=
~í=íÜÉ=Çêáî É=ÉåÇK=qÜÉëÉ=ÄÉ~êáåÖë=~êÉ=é~ÅâÉÇ=ï áíÜ=~=ÜáÖÜ=íÉã éÉê~íì êÉ=
ÖêÉ~ëÉI=~åÇ=ã ~ó=ÄÉ=äì ÄêáÅ~íÉÇ=~í=êÉÖì ä~ê=áåëéÉÅíáçå=áåíÉêî ~äë=íÜêçì ÖÜ=
Åçåî ÉåáÉåíäó=äçÅ~íÉÇ=çáäÉêëK
ÅK= ^ å=~ì íçã ~íáÅ=~Çî ~åÅÉ=ã ÉÅÜ~åáëã =áë=áåÅçêéçê~íÉÇ=çå=íÜÉ=ã ~ÖåÉí=

ëÜ~ÑíK=̂ ë=íÜÉ=ã ~ÖåÉíç=ëéÉÉÇ=áåÅêÉ~ëÉë=íÜêçì ÖÜçì í=íÜÉ=~Çî ~åÅÉ=ê~åÖÉI=íÜáë=
ã ÉÅÜ~åáëã =~Çî ~åÅÉë=íÜÉ=ëé~êâ=~ì íçã ~íáÅ~ääó=ï áíÜçì í=ÅÜ~åÖáåÖ=íÜÉ=?b?=
Ö~éI=ï ÜáÅÜ=áë=íÜÉ=êçí~íáåÖ=ã ~ÖåÉí=éçëáíáçå=ã É~ëì êÉÇ=áå=ÇÉÖêÉÉë=Ñêçã =
åÉì íê~ä=íç=íÜÉ=éçëáíáçå=ï ÜÉêÉ=íÜÉ=Åçåí~Åí=éçáåíë=àì ëí=ÄÉÖáå=íç=çéÉåK=l å=íÜÉ

VQ



qj =VJNTRMa=
TTJTU

j ^dkbql

~ì íçã ~íáÅ=~Çî ~åÅÉ=ã ~ÖåÉí=ëÜ~Ñí=áë=ëÉÅì êÉÇ=~=Ñçì êJäçÄÉ=ÄêÉ~âÉê=Å~ã =
ï ÜáÅÜ=~Åíì ~íÉë=~=äÉî Éê=íóéÉ=ÄêÉ~âÉê=~ëëÉã ÄäóK
ÇK= qÜÉ=éêáã ~êó=~åÇ=ëÉÅçåÇ~êó=ï áåÇáåÖë=çÑ=íÜÉ=Åçáä=~êÉ=ÉåÅäçëÉÇ=áå=~=

Ü~êÇ=êì ÄÄÉê=Å~ëÉ=ï ÜáÅÜ=éêçíÉÅíë=íÜÉ=Åçáä=ÅÜáÉÑäó=Ñêçã =íÜÉ=ÉÑÑÉÅíë=çÑ=
ã çáëíì êÉK=qÜÉ=ÅçåÇÉåëÉê=çÑ=íÜÉ=Ñä~í=íóéÉ=áë=ëáã áä~êäó=ÉåÅ~ëÉÇ=áå=Ü~êÇ=
êì ÄÄÉê=~åÇ=áë=ã çì åíÉÇ=çå=íçé=çÑ=íÜÉ=ÅçáäK
ÉK= ^ =ä~ã áå~íÉÇ=Äêì ëÜ=çå=íÜÉ=Åçáä=éêáã ~êó=ÄêáÇÖÉ=éêçî áÇÉë=~=Åçåí~Åí=

ï áíÜ=íÜÉ=áåëì ä~íÉÇ=Åçåí~Åí=éçáåí=ëì ééçêíK=qÜÉêÉ=áë=åç=ã ~åì ~ä=ã É~åë=çÑ=
~Çî ~åÅáåÖ=íÜÉ=ëé~êâ=ê~åÖÉ=çÑ=íÜÉ=ã ~ÖåÉíçI=~ë=íÜÉ=ÄêÉ~âÉê=~ëëÉã Ääó=áë=
ã ~áåí~áåÉÇ=áå=~=ÑáñÉÇ=éçëáíáçå=áå=íÜÉ=ÄêÉ~âÉê=Åçã é~êíã Éåí=çÑ=íÜÉ=
ã ~ÖåÉíç=Üçì ëáåÖK
ÑK= ^ =ÇáëíêáÄì íçê=Çêáî áåÖ=ÖÉ~ê=äçÅ~íÉÇ=çå=íÜÉ=êçí~íáåÖ=ã ~ÖåÉí=ëÜ~Ñí=

Çêáî Éë=íÜÉ=ä~êÖÉ=ÇáëíêáÄì íçê=ÖÉ~ê=~åÇ=ÇáëíêáÄì íçê=ÅóäáåÇÉêK=qÜÉ=êÉä~íáçå=
ÄÉíï ÉÉå=íÜÉëÉ=ÖÉ~êë=áë=ëì ÅÜ=íÜ~í=íÜÉ=ÜáÖÜ=íÉåëáçå=Åì êêÉåí=áë=ÅçåÇì ÅíÉÇ=
Ñêçã =íÜÉ=Åçáä=íç=íÜÉ=ÇáëíêáÄì íçê=ÅóäáåÇÉêI=íç=íÜÉ=ÇáëíêáÄì íçê=ÄäçÅâ=ÉäÉÅ=
íêçÇÉëI=~åÇ=íÜÉåÅÉ=íÜêçì ÖÜ=íÜÉ=ÜáÖÜ=íÉåëáçå=Å~ÄäÉë=íç=íÜÉ=ëé~êâ=éäì Öë=~í=
íÜÉ=ÅçêêÉÅí=ÑáêáåÖ=áåíÉêî ~äë=çÑ=íÜÉ=ÉåÖáåÉK=qÜÉ=ÜáÖÜ=íÉåëáçå=Åì êêÉåí=áë=
ÅçåÇì ÅíÉÇ=Ñêçã =íÜÉ=ÅçáäI=íÜêçì ÖÜ=íÜÉ=ã ÉÇáì ã =çÑ=~=Å~êÄçå=Äêì ëÜI=íç=íÜÉ=
ÇáëíêáÄì íçê=ÅóäáåÇÉê=ÉäÉÅíêçÇÉëK
ÖK= qÜÉ=ÇáëíêáÄì íçê=ÅóäáåÇÉê=áë=ëÉÅì êÉÇ=íç=íÜÉ=ÇáëíêáÄì íçê=Çêáî Éå=ÖÉ~ê=Äó=
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Åçî ÉêK=i áÑí=çÑÑ=íÜÉ=Ñäóï ÉáÖÜíëI=~êáÇ=êÉã çî É=íÜÉ=ëéáåÇäÉ=~åÇ=ëéêáåÖëK=̀ äÉ~å=
~ää=é~êíë=íÜçêçì ÖÜäóI=~åÇ=Éñ~ã áåÉ=íÜÉã =Ñçê=ÉñÅÉëëáî É=ï É~êK=cáää=êÉÅÉëë=
áå=ã ~ÖåÉí=ÄçÇó=Ü~äÑ=Ñì ää=çÑ=d o b^ pbI=ëéÉÅá~ä=ÜáÖÜ=íÉã éÉê~íì êÉI=~äëç=
~ééäóáåÖ=áí=íç=íÜÉ=áåëáÇÉ=çÑ=íÜÉ=ëäÉÉî ÉK=fåëÉêí=íÜÉ=ëéáåÇäÉ=~åÇ=ëéêáåÖë=
áåíç=íÜÉ=ã ~ÖåÉí=ÄçÇóI=ã ~âáåÖ=ëì êÉ=íÜ~í=íÜÉ=ÉåÇë=çÑ=íÜÉ=ëéêáåÖë=~êÉ=
éêçéÉêäó=ëÉ~íÉÇ=áå=íÜÉ=Öêççî Éë=áå=íÜÉ=ã ~ÖåÉí=êÉÅÉëë=~åÇ=ëéáåÇäÉK=^ äëç=
ã ~âÉ=ëì êÉ=íÜÉ=ëéáåÇäÉ=~åÇ=ëéêáåÖë=~êÉ=ÖêÉ~ëÉÇ=íÜçêçì ÖÜäóK=fåëí~ää=íÜÉ=
Ñäóï ÉáÖÜíëI=Åçî Éê=~ëëÉã ÄäóI=~åÇ=ëÅêÉï ëK=pÉÅì êÉ=ëéáåÇäÉ=ï áíÜ=áíë=äçÅâ=êáåÖK=
Ecçê=ëéáåÇäÉë=ëÉÅì êÉÇ=ï áíÜ=äçÅâ=åì íëI=Ñáêëí=êì å=ëÉÅì êáåÖ=åì í=Ççï å=íáÖÜíI=
íÜÉå=Ä~Åâ=çÑÑ=s Ö=íì êå=~åÇ=äçÅâ=ï áíÜ=äçÅâ=åì íKF=̀ ÜÉÅâ=íÜÉ=ëéáåÇäÉ=íç=ëÉÉ=
íÜ~í=áí=íì êåë=ÑêÉÉäóK=oÉéä~ÅÉ=íÜÉ=ÇáëíêáÄì íçê=Çêáî áåÖ=ÖÉ~êI=ëÜáã ëI=~åÇ=
áååÉê=ÄÉ~êáåÖ=ê~ÅÉK
ÅK= oÉã çî É=áåëì ä~íáåÖ=éä~íÉ=Ñêçã =íÜÉ=Üçì ëáåÖ=~ÑíÉê=í~âáåÖ=çì í=íÜÉ=íï ç=

ëÉÅì êáåÖ=ëÅêÉï ë=ï ÜáÅÜ=~äëç=ÜçäÇ=íÜÉ=ë~ÑÉíó=Ö~é=ÄêáÇÖÉK=fåëéÉÅí=íÜÉ=çì íÉê=
ÄÉ~êáåÖ=ê~ÅÉ=Ñçê=ï É~ê=çê=êçì ÖÜ=ëéçíëK

86. REPLACEMENT OF DRIVE SHAFT AND BREAKER END 
BALL BEARINGS.

~K= fÑ=~åó=çåÉ=é~êí=çÑ=~=Ä~ää=ÄÉ~êáåÖ=áë=ÇÉÑÉÅíáî É=~åÇ=åÉÉÇë=êÉéä~ÅÉã ÉåíI=
êÉéä~ÅÉ=íÜÉ=Åçã éäÉíÉ=ÄÉ~êáåÖK=t ÜÉå=áåëí~ääáåÖ=åÉï =ÄÉ~êáåÖëI=ì ëÉ=íÜÉ=
çêáÖáå~ä=ëíÉÉä=ëé~ÅáåÖ=ï ~ëÜÉêë=áå=Ä~Åâ=çÑ=íÜÉ=áååÉê=ê~ÅÉ=çå=íÜÉ=ã ~Ö=
åÉí=ëÜ~ÑíK
ÄK= qÜÉ=çì íÉê=Ä~ää=ê~ÅÉë=~êÉ=áåëì ä~íÉÇ=Ñêçã =íÜÉ=ã ~ÖåÉíç=Äó=áåëì ä~íáåÖ
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p` fJNNJVVOI=~åÇ=íÜÉ=áåëáÇÉ=ê~ÅÉ=Ñêçã =íÜÉ=ã ~ÖåÉí=ï áíÜ=éì ääÉê=p` fJNNJ=
NMQVK=_ÉÑçêÉ=êÉã çî áåÖ=íÜáë=áåëáÇÉ=ê~ÅÉI=êÉã çî É=íÜÉ=Å~ã =ï áíÜ=éì ääÉê=
p` fJNNJNMSMK=oÉã çî É=Å~ã =ëÉÅì êáåÖ=ëÅêÉï =ï áíÜ=ëçÅâÉí=ï êÉåÅÜ=p` fJ=
NNJNMPPK
ÉK= _ÉÑçêÉ=áåëí~ääáåÖ=åÉï =ê~ÅÉë=áå=íÜÉ=Ñêçåí=ÉåÇ=éä~íÉ=~åÇ=Üçì ëáåÖI=

éì í=íÜÉ=Ñä~í=áåëì ä~íáåÖ=ï ~ëÜÉê=çå=íÜÉ=Äçííçã =çÑ=íÜÉ=êÉÅÉëë=Ñçê=íÜÉ=ÄÉ~êáåÖ=
ëç=íÜ~í=íÜÉ=Åì í=ï áää=äáåÉ=ì é=ï áíÜ=íÜÉ=çáä=êÉÅÉëëK=qÜÉå=ëéêÉ~Ç=~=ÑÉï =Çêçéë=
çÑ=çáä=Éî Éåäó=çî Éê=çåÉ=ëáÇÉ=çÑ=íÜÉ=áåëì ä~íáåÖ=ëíêáéK=_ÉåÇ=íÜÉ=ëíêáé=áåíç=
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~å=~êÄçê=éêÉëëI=~åÇ=éêÉëë=íÜÉ=çì íëáÇÉ=Ä~ää=ê~ÅÉ=Ñçê=íÜÉ=Ñêçåí=ÉåÇ=éä~íÉ=
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UTK= ^ppbj _ i v =d bk bo ^ i = EÑáÖK=QSFK
_ÉÑçêÉ=êÉ~ëëÉã ÄäáåÖ=íÜÉ=ã ~ÖåÉíçI=ã ~âÉ=ëì êÉ=íÜ~í=~ää=é~êíë=~êÉ=ÅäÉ~å=

~åÇ=ÑêÉÉ=Ñêçã =ÅÜáéë=çê=ÑçêÉáÖå=é~êíáÅäÉëK

88. ASSEMBLY OF FRONT END PLATE EÑáÖK=QNFK
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ÄÉ~êáåÖ=áåíç=íÜÉ=çíÜÉê=ëáÇÉ=çÑ=íÜÉ=ÖÉ~ê=Üì ÄK=mä~ÅÉ=íÜÉ=ÖÉ~ê=çå=íÜÉ=~ñäÉ=
~åÇ=áåëí~ää=íÜÉ=çêáÖáå~ä=ëé~ÅÉê=~åÇ=ëÜáã =ï ~ëÜÉêëI=~åÇ=~äëç=íÜÉ=êÉã ~áåáåÖ=
Å~ÖÉ=~åÇ=Ä~ää=~ëëÉã ÄäóK=pÉÅì êÉ=ÖÉ~ê=ï áíÜ=áíë=éä~áå=ï ~ëÜÉê=~åÇ=íï ç=
äçÅâ=åì íëK=a ç=åçí=ÖêÉ~ëÉ=íÜÉ=ÄÉ~êáåÖë=~í=íÜáë=íáã ÉI=~ë=áí=áë=åÉÅÉëë~êó=íç=
íÉëí=íÜÉ=ÖÉ~ê=Ñçê=ÉåÇ=éä~óK=a ç=íÜáë=Äó=éêÉëëáåÖ=çå=íÜÉ=çì íëáÇÉ=Çá~ã ÉíÉê=
çÑ=íÜÉ=ÖÉ~ê=ï áíÜ=íÜÉ=íÜì ã ÄëI=Ñáêëí=~ééäóáåÖ=éêÉëëì êÉ=çå=çåÉ=ëáÇÉ=~åÇ
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ÜÉñ~Öçå=ÜÉ~Ç=ëÅêÉï K=r ëÉ=ëçÅâÉí=ï êÉåÅÜ=p` fJNNJNMPP=Ñçê=íÜáë=ëÅêÉï K
ÄK= ` Ü~êÖÉ= íÜÉ= ã ~ÖåÉí= áå= ã ~ÖåÉí= ÅÜ~êÖÉê= çê= p` fJNQJONTK= qÜÉ=
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ÅÜáéë=çê=ÑçêÉáÖå=é~êíáÅäÉë=Ü~î É=ÄÉÉå=êÉã çî ÉÇ=Ñêçã =íÜÉ=ã ~ÖåÉí=~åÇ=
íÜÉ=áåëáÇÉ=çÑ=íÜÉ=ã ~ÖåÉíç=Üçì ëáåÖK
ÅK= båÖ~ÖÉ=íÜÉ=êçí~íáåÖ=ã ~ÖåÉí=ï áíÜ=íÜÉ=Ñêçåí=ÉåÇ=éä~íÉ=ëç=íÜ~í=íÜÉ=

ÅÜ~ã ÑÉêÉÇ=íççíÜ=çå=íÜÉ=ÇáëíêáÄì íçê=Çêáî É=ÖÉ~ê=áåÇÉñÉë=ï áíÜ=íÜÉ=íáã áåÖ=
ã ~êâ=?a ?=çå=íÜÉ=ÇáëíêáÄì íçê=Çêáî Éå=ÖÉ~ê=EÑáÖK=QTFK
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90. ADJUSTMENT OF ROTATING MAGNET BEARINGS EÑáÖK= QUFK
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íÜÉ=êçí~íáåÖ=ã ~ÖåÉí=ÄÉ~êáåÖëK
ÜK= fÑ=ÉáíÜÉê=çê=ÄçíÜ=çÑ=íÜÉ=ÄÉ~êáåÖë=Ü~î É=ÄÉÉå=êÉã çî ÉÇ=çê=êÉéä~ÅÉÇI=

~Çàì ëí=íÜÉã =~ë=Ñçääçï ëW=êÉã çî É=çåÉ=çÑ=íÜÉ=áåëáÇÉ=ÄÉ~êáåÖ=ê~ÅÉë=~åÇ=
êÉã çî É=~Äçì í=çåÉJÜ~äÑ=çÑ=íÜÉ=ëíÉÉä=ëé~ÅáåÖ=ï ~ëÜÉêëK=oÉéä~ÅÉ=íÜÉ=ê~ÅÉI
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qj =VJNTRMa=
VMJVN

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

~åÇ=áåëí~ää=íÜÉ=êçí~íáåÖ=ã ~ÖåÉí=áå=íÜÉ=Üçì ëáåÖ=~åÇ=Ñêçåí=ÉåÇ=éä~íÉK=
a ÉíÉêã áåÉ=íÜÉ=~ã çì åí=çÑ=ÉåÇ=éä~ó=ï áíÜ=íççä=p` fJNNJNNPUK=fåëí~ää=ëíÉÉä=
ëé~ÅáåÖ=ï ~ëÜÉêë=Éèì ~ä=íç=íÜÉ=~ã çì åí=çÑ=ÉåÇ=éä~ó=ã áåì ë=MKMMN=áåÅÜK=
Ecçê=Éñ~ã éäÉI=êçí~íáåÖ=ã ~ÖåÉí=ÉåÇ=éä~ó=MKMMQ=áåÅÜ! MKMMN= áåÅÜZMKMMP=
áåÅÜ=çê=~ã çì åí=çÑ=ëíÉÉä=ëé~ÅáåÖ=ï ~ëÜÉêë=íç=ÄÉ=~ÇÇÉÇ=áå=Ä~Åâ=çÑ=íÜÉ=áååÉê=
ÄÉ~êáåÖ=ê~ÅÉKF=qÜáë=~Çàì ëíã Éåí=Öáî Éë=íÜÉ=ÄÉ~êáåÖë=íÜÉ=ÅçêêÉÅí=~ã çì åí=çÑ=
ÉåÇ=éä~ó=ï ÜáÅÜ=ëÜçì äÇ=ÄÉ=Ñêçã =MKMMMR=áåÅÜ=íç=MKMMNR=áåÅÜK=a ç=åçí=
éêÉäç~Ç=íÜÉ=ÄÉ~êáåÖëK

o^=ma=ROSN

cáÖì êÉ=QU! aÉíÉêã áåáåÖ= ^ã çì åí=çÑ=båÇ=mä~ó=áå=oçí~íáåÖ=j ~ÖåÉí
_É~êáåÖë

VNK= ^a gr pqj bk q=l c =j bpe =l c =a fpqo f_ r ql o =d b^o pK
~K= o ~êÉäó=ï áää=áí=ÄÉ=åÉÅÉëë~êó=íç=~Çàì ëí=íÜÉ=ã ÉëÜ=çÑ=íÜÉ=ÖÉ~êë=áÑ=íÜÉ=

éçëáíáçå=çÑ=íÜÉ=ÇáëíêáÄì íçê=Çêáî Éå=ÖÉ~ê=~ñäÉ=Ü~ë=åçí=ÄÉÉå=ÅÜ~åÖÉÇK
ÄK= fÑ=åÉï =ÖÉ~êë=~êÉ=áåëí~ääÉÇI=~Çàì ëí=íÜÉ=ã ÉëÜ=çÑ=íÜÉ=ÖÉ~êëK=qÜáë=áë=

ÇçåÉ=Äó=äççëÉåáåÖ=íÜÉ=íï ç=ëÅêÉï ë=~åÇ=äçÅâ=åì íë=ï ÜáÅÜ=ÜçäÇ=íÜÉ=ÇáëíêáÄì =
íçê=Çêáî Éå=ÖÉ~ê=~ñäÉ=íç=íÜÉ=Ñêçåí=ÉåÇ=éä~íÉK=qì êå=íÜÉ=ÖÉ~ê=ì åíáä=íÜÉ=êçì åÇ=
ÜçäÉ=áå=íÜÉ=ÖÉ~ê=~ñäÉ=Ñä~åÖÉ=Å~å=ÄÉ=ëÉÉå=íÜêçì ÖÜ=çåÉ=çÑ=íÜÉ=ÜçäÉë=áå=íÜÉ
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qj =VJNTRMa=
VNJVP

j ^dkbql

Ñ~ÅÉ=çÑ=íÜÉ=ÖÉ~êK=mä~ÅÉ=~=ÇêáÑí=áå=íÜÉ=ÜçäÉ=áå=íÜÉ=~ñäÉ=Ñä~åÖÉI=~åÇ=íì êå=íÜÉ=
Ñä~åÖÉ=ëäáÖÜíäó=íç=íÜÉ=êáÖÜí=íç=ê~áëÉ=íÜÉ=Çêáî Éå=ÖÉ~ê=EäççëÉå=ã ÉëÜF=çê=íç=
íÜÉ=äÉÑí=íç=äçï Éê=íÜÉ=Çêáî Éå=ÖÉ~ê=EíáÖÜíÉå=ã ÉëÜFK=i çÅâ=íÜÉ=êçí~íáåÖ=
ã ~ÖåÉí=áå=~=ÑáñÉÇ=éçëáíáçåI=ï áíÜ=äçÅâáåÖ=íççä=p` fJNNJNOORK=qÜÉå=ï áíÜ=
Ö~ÖÉ=p` fJNNJNOONI=ÅÜÉÅâ=íÜÉ=Ä~Åâä~ëÜ=çÑ=íÜÉ=ÖÉ~êëK=a ç=íÜáë=~í=ëÉî Éê~ä=
éçëáíáçåë=íç=áåëì êÉ=íÜ~í=íÜÉêÉ=~êÉ=åç=íáÖÜí=ëéçíëK=̂ =Ä~Åâä~ëÜ=çÑ=MKMMO=áåÅÜ=
íç=MKMMP=áåÅÜ=áë=ÇÉëáêÉÇ=Ñçê=åÉï =ÖÉ~êëI=~äíÜçì ÖÜ=~=ã ~ñáã ì ã =çÑ=MKMMT=
áåÅÜ=Ä~Åâä~ëÜ=áë=~ääçï ÉÇK=̂ ÑíÉê=~Çàì ëíã Éåí=áë=ã ~ÇÉI=íáÖÜíÉå=~åÇ=äçÅâ=íÜÉ=
íï ç=ëÅêÉï ë=~åÇ=åì íë=ÜçäÇáåÖ=íÜÉ=ÇáëíêáÄì íçê=Çêáî Éå=ÖÉ~ê=~ñäÉ=~åÇ=~ééäó=
ÜáÖÜ=íÉã éÉê~íì êÉ=d o b^ pbI=ëéÉÅá~äI=Éî Éåäó=áå=íÜÉ=íÉÉíÜ=çÑ=íÜÉ=ÇáëíêáÄì íçê=
Çêáî Éå=ÖÉ~êK

VOK= ^ppbj _ i v =l c =` l k q^ ` q=_ o b^h bo = EÑáÖK=PVFK
~K= ` ÜÉÅâ=íÜÉ=ÉÅÅÉåíêáÅáíó=çÑ=íÜÉ=Å~ã =ï áíÜ=Ö~ÖÉ=p` fJNNJNOONK=qÜÉ=

Å~ã =ëÜçì äÇ=êì å=íêì É=ï áíÜáå=MKMMN= áåÅÜ=Ñì ää=áåÇáÅ~íçê=êÉ~ÇáåÖK=fí=áë=
éÉêã áëëáÄäÉ=íç=í~é=íÜÉ=Å~ã =äáÖÜíäó=ï áíÜ=~=ÑáÄÉê=ÇêáÑíI=íç=Ñì äÑáää=ÉÅÅÉåíêáÅáíó=
êÉèì áêÉã ÉåíëK
ÄK= fåëÉêí=íÜÉ=ëéêáåÖ=íÉåëáçå=êáåÖ=áå=íÜÉ=êÉÅÉëë=éêçî áÇÉÇ=áå=íÜÉ=ÄêÉ~âÉê=

ÉåÇ=çÑ=íÜÉ=Üçì ëáåÖK=fåëí~ää=íÜÉ=ÄêÉ~âÉê=~ëëÉã Ääó=áå=íÜÉ=ã ~ÖåÉíç=Üçì ë=
áåÖI=~åÇ=ëÉÅì êÉ=ï áíÜ=íÜÉ=Ä~óçåÉí=äçÅâK=^ äáåÉ=Åçåí~ÅíëI=áÑ=åÉÅÉëë~êóI=Äó=
ëÜáã ã áåÖ=ì åÇÉê=Åçåí~Åí=ëì ééçêí=EÑáÖK=QTFK=̀ ÜÉÅâ=íÜÉ=ÅäÉ~ê~åÅÉ=ÄÉíï ÉÉå=
íÜÉ=Åçåí~Åí=äÉî Éê=~åÇ=íÜÉ=ÑáÄÉê=ëíçé=çå=Ñì ää=Åçåí~Åí=çéÉåáåÖK=̂ =ÅäÉ~ê~åÅÉ=
çÑ=MKMMS=áåÅÜ=áë=ÇÉëáê~ÄäÉK=oÉéä~ÅÉã Éåí=çÑ=íÜÉ=ÑáÄÉê=ëíçé=áë=åçí=åÉÅÉëë~êóI=
Üçï Éî ÉêI=ì åäÉëë=íÜÉ=ÅäÉ~ê~åÅÉ=ÉñÅÉÉÇë=MKMNM=áåÅÜI=åçê=áë=áí=åÉÅÉëë~êó=
íç=ÑáäÉ=íÜÉ=ëíçé=Ççï å=ì åäÉëë=íÜÉ=ÅäÉ~ê~åÅÉ=áë=äÉëë=íÜ~å=MKMMO=áåÅÜK

VPK= fk qbo k^ i =qfj fk d K
~K= pÉí=íÜÉ=ÅäÉ~ê~åÅÉ=ÄÉíï ÉÉå=íÜÉ=Åçåí~Åí=éçáåíë=íç=MKMNO=áåÅÜ=ì ëáåÖ=

Åçåí~Åí=ï êÉåÅÜ=~åÇ=ÑÉÉäÉê=Ö~ÖÉ=p` fJNNJQVMK
ÄK= ` ÜÉÅâ=íÜÉ=?b?=Ö~é=çÑ=íÜÉ=ã ~ÖåÉíçK=qÜÉ=?b?=Ö~é=áë=íÜÉ=åì ã ÄÉê=çÑ=

ÇÉÖêÉÉë=íÜÉ=ã ~ÖåÉí=Ü~ë=íì êåÉÇ=é~ëí=áíë=åÉì íê~ä=éçëáíáçå=ï ÜÉå=íÜÉ=Åçåí~Åíë=
ÄÉÖáå=íç=çéÉåK=` ÜÉÅâ=íÜáë=Ö~é=ï áíÜ=íáã áåÖ=Çáëâ=p` fJNNJNNMM=áå=Åçåàì åÅ=
íáçå=ï áíÜ=~=ëì áí~ÄäÉ=ÑáñÉÇ=éçáåíÉê=íç=ÄÉ=ì ëÉÇ=~ë=~å=áåÇÉñ=Ñçê=íÜÉ=ÇÉÖêÉÉ=
ã ~êâáåÖë=çå=íÜÉ=ÇáëâK=mä~ÅÉ=íÜÉ=íáã áåÖ=Çáëâ=çå=íÜÉ=êçí~íáåÖ=ã ~ÖåÉí=ëÜ~ÑíI=
~åÇ=íì êå=íÜÉ=ã ~ÖåÉí=íç=áíë=åÉì íê~ä=éçëáíáçåK=qÜÉå=åçíÉ=íÜÉ=åì ã ÄÉê=çÑ=
ÇÉÖêÉÉë=íÜÉ=Çáëâ=ã ì ëí=ÄÉ=íì êåÉÇ=áå=íÜÉ=ÇáêÉÅíáçå=çÑ=åçêã ~ä=êçí~íáçå=íç=íÜÉ=
éçëáíáçå=ï ÜÉêÉ=íÜÉ=Åçåí~Åíë=~êÉ=àì ëí=çéÉåáåÖK=qÜáë=åì ã ÄÉê=çÑ=ÇÉÖêÉÉëKáë=íÜÉ=
~Åíì ~ä=?b?=Ö~é=çÑ=íÜÉ=ã ~ÖåÉíçI=~åÇ=ëÜçì äÇ=ÄÉ=ëÉî Éå=ÇÉÖêÉÉë=íç=åáåÉ=
ÇÉÖêÉÉëK=fÑ=íÜÉ=êÉ~ÇáåÖ=áë=çì íëáÇÉ=íÜáë=íçäÉê~åÅÉI=~Çàì ëí=íÜÉ=ÄêÉ~âÉê=ëíçé=
ëÅêÉï =íç=Öáî É=íÜÉ=ÅçêêÉÅí=êÉ~ÇáåÖK=pçÅâÉí=ï êÉåÅÜ=p` fJNNJNMPP=áë=ì ëÉÇ=Ñçê=
íÜÉ=ÄêÉ~âÉê=ëíçé=ëÅêÉï =äçÅâ=åì íëK
ÅK= qÜÉ=çéÉåáåÖ=çÑ=íÜÉ=Åçåí~Åí=éçáåíë=Å~å=ÄÉ=Åçåî ÉåáÉåíäó=ÇÉíÉêã áåÉÇ=

ï áíÜ=íÜÉ=íáã áåÖ=äáÖÜíK=fÑ=íÜÉ=íáã áåÖ=äáÖÜí=áë=åçí=~î ~áä~ÄäÉI=íÜÉ=çéÉåáåÖ=çÑ=
íÜÉ=Åçåí~Åí=éçáåíë=Å~å=ÄÉ=ÇÉíÉêã áåÉÇ=Äó=éä~ÅáåÖ=~=MKMMNRJáåÅÜ=ëÜáã =ëíçÅâ

NNT



qj =VJNTRMa=
VPJVQ

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

ÄÉíï ÉÉå=íÜÉã K=t ÜÉå=íÜÉ=ëÜáã =ëíçÅâ=áë=êÉäÉ~ëÉÇ=ï áíÜ=~=ëäáÖÜí=éì ääI=íÜÉ=
éçáåíë=~êÉ=àì ëí=çéÉåáåÖK
ÇK= fåëí~ää=íÜÉ=ã ~ÖåÉíç=áå=íÜÉ=íÉëí=ëí~åÇ=~åÇ=ÇÉíÉêã áåÉ=íÜÉ=Éñ~Åí=åì ã =

ÄÉê=çÑ=ÇÉÖêÉÉë=çÑ=~ì íçã ~íáÅ=~Çî ~åÅÉ=~ë=ÇÉëÅêáÄÉÇ=áå=é~ê~Öê~éÜ=VR=ÉK=
oÉã çî É=ã ~ÖåÉíç=Ñêçã =íÉëí=ëí~åÇI=~ÑíÉê=êÉÅçêÇáåÖ=íÜÉ=Éñ~Åí=åì ã ÄÉê=çÑ=
ÇÉÖêÉÉë=çÑ=~Çî ~åÅÉK=mä~ÅÉ=íáã áåÖ=Çáëâ=p` fJNNJNNMM=çå=íÜÉ=ã ~ÖåÉí=ëÜ~ÑíI=
~åÇ=íì êå=íÜÉ=ëÜ~Ñí=áå=íÜÉ=ÇáêÉÅíáçå=çÑ=åçêã ~ä=êçí~íáçå=ì åíáä=íÜÉ=Åçåí~Åíë=
~êÉ=àì ëí=çéÉåáåÖK=^ í=íÜáë=éçáåí=íÜÉ=íáã áåÖ=ã ~êâë=?^ ?=~åÇ=?_ ?=~êÉ=~ééêçñá=
ã ~íÉäó=áå=äáåÉ=EÑáÖK=QTFK=EqÜÉ=ã ~êâë=ï áää=åçí=äáåÉ=ì é=Éñ~Åíäó=ï ÜÉå=íÜÉ=Åçå=
í~Åíë=~êÉ=àì ëí=çéÉåáåÖI=ëáåÅÉ=íÜÉ=~ì íçã ~íáÅ=~Çî ~åÅÉ=ã ÉÅÜ~åáëã =áë=áå=Ñì ää=
êÉí~êÇ=éçëáíáçåKF=qÜÉå=íì êå=íÜÉ=ëÜ~Ñí=áå=íÜÉ=ÇáêÉÅíáçå=çééçëáíÉ=Ñçêï ~êÇ=
êçí~íáçå=íÜÉ=åì ã ÄÉê=çÑ=ÇÉÖêÉÉë=çÑ=~Çî ~åÅÉ=~ë=êÉÅçêÇÉÇ=çå=íÜÉ=ëíêçÄçëÅçéÉK=
qáã áåÖ=ã ~êâë=?^ ?=~åÇ=?_ ?=EÑáÖK=QTF=ëÜçì äÇ=íÜÉå=äáåÉ=ì éI=~ë=íÜÉó=ÇÉåçíÉ=
Ñì ää=~Çî ~åÅÉ=ÑáêáåÖ=éçëáíáçå=Ñçê=k çK=N=ÅóäáåÇÉêK
ÉK= fÑ=íáã áåÖ=ã ~êâë=?^ ?=~åÇ=?_ ?=Çç=åçí=äáåÉ=ì é=Éñ~ÅíäóI=íÜÉ=?b?=Ö~é=Å~å=

çÑíÉå=ÄÉ=ÅÜ~åÖÉÇ=ëäáÖÜíäó=ëç=íÜ~í=íÜÉ=åÉÅÉëë~êó=ÅçêêÉÅíáçå=Å~å=ÄÉ=ã ~ÇÉK=
fÑ=íÜÉ=íçäÉê~åÅÉ=çÑ=íÜÉ=?b?=Ö~é=EëÉî Éå=ÇÉÖêÉÉë=íç=åáåÉ=ÇÉÖêÉÉëF=ÇçÉë=åçí=
éÉêã áí=íÜáëI=êÉã çî É=íÜÉ=íáã áåÖ=ã ~êâë=Ñêçã =íÜÉ=Ñêçåí=ÉåÇ=éä~íÉ=~åÇ=
áåëÅêáÄÉ=åÉï =çåÉë=çééçëáíÉ=íÜÉ=íáã áåÖ=ã ~êâë=çå=íÜÉ=ÖÉ~êK=fí=áë=ÉëëÉåíá~ä=
íÜ~í=íáã áåÖ=ã ~êâë=?^ ?=~åÇ=?_ ?=ÄÉ=~ÅÅì ê~íÉI=~ë=íÜÉó=~êÉ=ì ëÉÇ=íç=íáã É=íÜÉ=
ã ~ÖåÉíç=íç=íÜÉ=ÉåÖáåÉ=~í=íÜÉ=Ñì ää=~Çî ~åÅÉ=ÑáêáåÖ=éçëáíáçåK

VQK= ` l j mi bqfl k =l c =̂ ppbj _ i v = EÑáÖK=QTFK
~K= j ~âÉ=ëì êÉ=íÜ~í=íÜÉ=ÇçÖ=ëÅêÉï ë=~êÉ=íáÖÜí=~åÇ=äçÅâÉÇ=áå=íÜÉ=ÜçäÉë=

ã ~êâÉÇ=?a I?=äçÅ~íÉÇ=áå=íÜÉ=Ñ~ÅÉ=çÑ=íÜÉ=ÇáëíêáÄì íçê=Çêáî Éå=ÖÉ~êK=pÉÅì êÉ=íÜÉ=
ÄççëíÉê=ÅçääÉÅíçê=êáåÖ=íç=íÜÉ=ÇáëíêáÄì íçê=ÅóäáåÇÉê=ï áíÜ=íï ç=ëÅêÉï ëK=l åÉ=
ëÅêÉï =ÜçäÉ=áë=ã ~êâÉÇ=?a ?=~åÇ=íÜÉ=çíÜÉê=?d K?=qÜÉ=ÜçäÉ=ã ~êâÉÇ=?a ?=ã ì ëí=
Ñ~ÅÉ=íçï ~êÇ=íÜÉ=íáã áåÖ=ã ~êâ=çå=íÜÉ=ÇáëíêáÄì íçê=ÅóäáåÇÉêK
ÄK=mä~ÅÉ=íÜÉ=é~éÉê=Ö~ëâÉí=áå=éçëáíáçå=çå=íÜÉ=ÇáëíêáÄì íçê=Çêáî Éå=ÖÉ~êK=

fåëí~ää=íÜÉ=ÅóäáåÇÉê=çå=íÜÉ=ÖÉ~êI=ï áíÜ=íÜÉ=ÇçÖ=ëÅêÉï ë=áå=íÜÉ=Ñ~ÅÉ=çÑ=íÜÉ=ÖÉ~ê=
ÉåÖ~ÖáåÖ=ÅçêêÉëéçåÇáåÖ=ÜçäÉë=äçÅ~íÉÇ=çå=íÜÉ=JÑä~í=ëì êÑ~ÅÉ=çÑ=íÜÉ=ÇáëíêáÄì íçê=
ÅóäáåÇÉêI=~åÇ=ëÉÅì êÉ=ï áíÜ=äçÅâ=êáåÖK
ÅK= fåëí~ää=íÜÉ=áåëì ä~íáåÖ=éä~íÉ=~åÇ=íÜÉ=ë~ÑÉíó=Ö~é=ÄêáÇÖÉ=çå=íÜÉ=ã ~Ö=

åÉíç=Üçì ëáåÖ=ï áíÜ=áíë=íï ç=ëÉÅì êáåÖ=ëÅêÉï ëK=qÜÉëÉ=ëÅêÉï ë=ã ì ëí=ÄÉ=ëí~âÉÇ=
~ÑíÉê=íÜÉó=Ü~î É=ÄÉÉå=íáÖÜíÉåÉÇK
ÇK=oÉã çî É=íÜÉ=Åçåí~Åí=~ëëÉã ÄäóK=mä~ÅÉ=íÜÉ=ÑÉäí=é~Ç=ÄÉíï ÉÉå=íÜÉ=éçäÉ=

ëÜçÉ=ÉñíÉåëáçåë=ì åÇÉê=íÜÉ=Åçái =mä~ÅÉ=íÜÉ=Åçáä=áå=éçëáíáçå=~åÇ=ëÉÅì êÉ=ï áíÜ=
áíë=íï ç=ëÅêÉï ëI=Åä~ã éëI=~åÇ=ï ~ëÜÉêëK=j ~âÉ=ëì êÉ=íÜÉ=ÜáÖÜ=íÉåëáçå=Å~êÄçå=
Äêì ëÜ=áë=åçí=ÄêçâÉå=çê=Ç~ã ~ÖÉÇ=ï ÜáäÉ=áåëí~ääáåÖ=íÜÉ=ÅçáäK
ÉK= pÉÅì êÉ=íÜÉ=Åçáä=Åçî Éê=ï áíÜ=áíë=íï ç=ëÅêÉï ëI=~åÇ=áåëí~ää=ÇáëíêáÄì íçê=

ÄäçÅâëK=j çáëíÉå=~ää=ÑÉäí=ëíêáéë=çå=íÜÉ=ã ~áå=Åçî Éê=~åÇ=Ñêçåí=ÉåÇ=éä~íÉ=
ï áíÜ=çáäK

NNU



qj =VJNTRMa=
VQJVR

j ^dkbql

ÑK= fåëí~ää=íÜÉ=ê~Çáç=ëÜáÉäÇ=Ü~äî Éë=~åÇ=Åä~ã é=íçÖÉíÜÉê=ï áíÜ=íÜÉ=íï ç=
ëÅêÉï ëI=ï ~ëÜÉêëI=~åÇ=åì íëK=pÉÅì êÉ=íÜÉ=ê~Çáç=ëÜáÉäÇ=áå=éçëáíáçå=ï áíÜ=íï ç=
ëéêáåÖ=Åä~ã éë=~åÇ=ë~ÑÉíóéáåëK=fåëí~ää=íÜÉ=ê~Çáç=ëÜáÉäÇ=çì íäÉí=~Ç~éíÉêK
ÖK= oÉáåëí~ää=íÜÉ=Åçåí~Åí=~ëëÉã Ääó=~åÇ=íÜÉ=ÄêÉ~âÉê=Åçî ÉêK=pÉÅì êÉ=íÜÉ=

ÄêÉ~âÉê=Åçî Éê=ï áíÜ=íÜÉ=íï ç=ëéêáåÖ=Åä~ã éë=~åÇ=äçÅâ=êáåÖëK=̂ Çàì ëí=íÜÉ=ÑáñÉÇ=
ëé~êâ=äçÅâáåÖ=ëÅêÉï =íç=ÜçäÇ=íÜÉ=ÄêÉ~âÉê=~Çî ~åÅÉ=äÉî Éê=áå=íÜÉ=Ñì ää=~Ç=
î ~åÅÉ=éçëáíáçåK

VRK= qbpq=mo l ` ba r o bK
~K= ` çã éäÉíÉ=j ~ÖåÉíçK
ENF=j çì åí=íÜÉ=ã ~ÖåÉíç=çå=íÜÉ=ã ~ÖåÉíç=íÉëí=ëí~åÇK=r ëÉ=~=Çêáî É=ëÜ~Ñí=

éì ääÉó=ï ÜáÅÜ=áë=Å~äáÄê~íÉÇ=áå=ÇÉÖêÉÉë=Ñçê=ì ëÉ=áå=Åçåàì åÅíáçå=ï áíÜ=íÜÉ=
ëíêçÄçëÅçéÉ=ï ÜÉå=ÅÜÉÅâáåÖ=íÜÉ=çéÉê~íáçå=çÑ=íÜÉ=~ì íçã ~íáÅ=~Çî ~åÅÉ=
ã ÉÅÜ~åáëã K
EOF=` çååÉÅí=íÜÉ=ÜáÖÜ=íÉåëáçå=Å~ÄäÉë=íç=íÜÉ=TJã ã =íÜêÉÉ=éçáåí=ëé~êâ=

Ö~éëK= l éÉê~íÉ=íÜÉ=ã ~ÖåÉíç=Ñçê=ëÉî Éê~ä=ã áåì íÉë=~í=î ~êáçì ë=ëéÉÉÇë=íç=
çÄëÉêî É=ã ÉÅÜ~åáÅ~ä=çéÉê~íáçåK=e çäÇ=Åçåí~Åí=éçáåíë=çéÉåI=~åÇ=äáëíÉå=íç=
ÖÉ~êë=~åÇ=ÄÉ~êáåÖë=~í=ÇÉÅäáåáåÖ=ëéÉÉÇëK
EPF=` ÜÉÅâ=íÜÉ=Åçã áåÖ=áå=ëéÉÉÇI=çê=íÜÉ=äçï Éëí=ëéÉÉÇ=~í=ï ÜáÅÜ=íÜÉ=

ã ~ÖåÉíç=ï áää=éêçÇì ÅÉ=ÅçåëáëíÉåí=ëé~êâáåÖ=~í=~ää=íÜÉ=Ö~éëK=qÜÉ=ã ~ÖåÉíç=
ëÜçì äÇ=ëé~êâ=ÅçåëáëíÉåíäó=~í=NSM=êÉî çäì íáçåë=éÉê=ã áåì íÉ=çê=äÉëëK
EQF=fåÅêÉ~ëÉ=íÜÉ=ëéÉÉÇ=íç=ORMM=êÉî çäì íáçåë=éÉê=ã áåì íÉI=~åÇ=çÄëÉêî É=

íÜÉ=ëé~êâ=ÅäçëÉäóK=fÑ=ã áëëáåÖ=çÅÅì êëI=áí=ã ~ó=ÄÉ=Å~ì ëÉÇ=ÄóW=áã éêçéÉê=
ÄêÉ~âÉê=~Çàì ëíã ÉåíI=Çáêíó=Åçåí~Åí=éçáåíëI=ÇÉÑÉÅíáî É=ÅçáäI=çê=ÇÉÑÉÅíáî É=
ÅçåÇÉåëÉê=EáÑ=Åçåí~Åíë=~êÅ=ÉñÅÉëëáî ÉäóFK
ERF=` ÜÉÅâ=íÜÉ=Öêçì åÇ=ÅçååÉÅíáçåK=k ç=ëé~êâ=ëÜçì äÇ=çÅÅì ê=~í=íÜÉJ=

ëé~êâ=ê~Åâ=ï ÜÉå=íÜÉ=ã ~ÖåÉíç=áë= ëÜçêíÉÇ=íÜêçì ÖÜ=íÜÉ=Öêçì åÇ=ï áêÉ=
íÉêã áå~ä=ëÅêÉï K
ESF=` çååÉÅí=íÜÉ=Å~ÄäÉ=Ñêçã =íÜÉ=ëçì êÅÉ=çÑ=ÄççëíÉê=Åì êêÉåí=íç=íÜÉ=

ÄççëíÉê=ÅçååÉÅíáçå=áå=íÜÉ=ã ~ÖåÉíçK=o ì å=ã ~ÖåÉíç=~í=~Äçì í=NRM=êÉî çäì =
íáçåë=éÉê=ã áåì íÉ=~åÇ=çÄëÉêî É=íÜÉ=ÄççëíÉê=ëé~êâ=íç=ã ~âÉ=ëì êÉ=áí=áë=ÄÉáåÖ=
éêçéÉêäó=ÇáëíêáÄì íÉÇK=qÜÉ=ÄççëíÉê=ëé~êâ=~äï ~óë=íê~áäë=íÜÉ=ã ~ÖåÉíç=ëé~êâK
ÄK= o çí~íáåÖ=j ~ÖåÉíK=l éÉê~íÉ=íÜÉ=ã ~ÖåÉíç=Ñçê=~Äçì í=Ñáî É=ã áåì íÉë=

~í=ORMM=êÉî çäì íáçåë=éÉê=ã áåì íÉK=a ì êáåÖ=íÜáë=êì åI=ëÜçêí=ÅáêÅì áí=íÜÉ=éêá=
ã ~êó=Åì êêÉåí=íÜêçì ÖÜ=íÜÉ=ã ~ÖåÉíç=Öêçì åÇ= íÉêã áå~ä= ëÉî Éê~ä=íáã ÉëK=
qÜÉå=êÉÇì ÅÉ=íÜÉ=ëéÉÉÇ=íç=QMM=êÉî çäì íáçåë=éÉê=ã áåì íÉK=EqÜáë=ëéÉÉÇ=ã ì ëí=
åçí=î ~êó=ã çêÉ=íÜ~å=NM=êÉî çäì íáçåë=éÉê=ã áåì íÉKF=e çäÇ=Åçåí~Åí=éçáåíë=çéÉå=
Äó=Ü~åÇ=~åÇ=ÅçååÉÅí=íÜÉ=~ã ã ÉíÉê=~Åêçëë=íÜÉ=çéÉå=Åçåí~Åí=éçáåíëK=qÜÉ=
éêáã ~êó=Åì êêÉåí=~í=QMM=êÉî çäì íáçåë=éÉê=ã áåì íÉ=ëÜçì äÇ=åçí=ÄÉ=äÉëë=íÜ~å=
NKU=~ã éÉêÉëK=fÑ=íÜÉ=êÉ~ÇáåÖ=áë=ÄÉäçï =NKUI=êÉÅÜ~êÖÉ=íÜÉ=ã ~ÖåÉíK=fÑ=íÜÉ=
êÉ~ÇáåÖ=áë=ëíáää=ÄÉäçï =NKUI=êÉéÉ~í=íÜÉ=íÉëí=ï áíÜ=~=åÉï =Åçáä=ÄÉÑçêÉ=êÉàÉÅí=
áåÖ=ã ~ÖåÉíK
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l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

ÅK= ` çáäK
ENF=_ÉÑçêÉ=áåëí~ääáåÖ=íÜÉ=Åçáä=áå=íÜÉ=ã ~ÖåÉíçI=ÅÜÉÅâ=íÜÉ=êÉëáëí~åÅÉ=çÑ=

íÜÉ=ëÉÅçåÇ~êó=ï áåÇáåÖ=ï áíÜ=íÜÉ=çÜã ã ÉíÉêK=qÜÉ=êÉ~ÇáåÖ=ã ì ëí=ÄÉ=Ñêçã =
QMMM=íç=TMMM=çÜã ëK
EOF=qÜÉ=Ñáå~ä=íÉëí=çÑ=~=Åçáä=ã ì ëí=ÄÉ=ã ~ÇÉ=Äó=~å=~Åíì ~ä=êì ååáåÖ=íÉëí=

çÑ=íÜÉ=ã ~ÖåÉíç=çå=íÜÉ=íÉëí=ÄÉåÅÜK=̂ ë=ÜÉ~í=Ñêçã =íÜÉ=ÉåÖáåÉ=~ÑÑÉÅíë=íÜÉ=
áåëì ä~íáçå=ã ~íÉêá~äë=çÑ=íÜÉ=ÅçáäI=íÜÉ=Ñáå~ä=íÉëí=ëÜçì äÇ=ÄÉ=ã ~ÇÉ=~í=~å=ÉäÉ=
î ~íÉÇ=íÉã éÉê~íì êÉK=qÜáë=áë=ÇçåÉ=Äó=ÇáêÉÅíáåÖ=~=êÉÑäÉÅíçê=íóéÉ=ÜÉ~íÉê=çå=
íÜÉ=ã ~ÖåÉíç=ï ÜáäÉ=áí=áë=ÄÉáåÖ=êì å=çå=íÜÉ=íÉëí=ÄÉåÅÜK=t ÜÉå=íÜÉ=íÉã éÉê~=
íì êÉ=çÑ=íÜÉ=Åçáä=Ü~ë=êÉ~ÅÜÉÇ=~ééêçñáã ~íÉäó=NSR=cI=áåÅêÉ~ëÉ=íÜÉ=ëé~êâ=
Ö~éë=Äó=ã É~åë=çÑ=íÜÉ=~Çàì ëí~ÄäÉ=é~åÉä=Ñêçã =TJã ã =íç=VJã ã K=^ í=OMMM=
êÉî çäì íáçåë=éÉê=ã áåì íÉ=íÜÉ=Åçáä=ã ì ëí=ëé~êâI=ÅçåëáëíÉåíäó=~í=íÜáë=íÉã éÉê~=
íì êÉ=~åÇ=ëé~êâ=Ö~éK=fåÅêÉ~ëÉ=íÜÉX=Ö~éë=íç=NMJã ã K=fÑ=ÅçåëáëíÉåí=ëé~êâáåÖ=
çÅÅì êêÉÇ=ï áíÜ=íÜÉ=VJã ã =Ö~éI=áåíÉêã áííÉåí=ã áëëáåÖ=ï áíÜ=íÜÉ=NMJã ã =Ö~é=
ï áää=êáçí=ÄÉ=ëì ÑÑáÅáÉåí=Å~ì ëÉ=íç=êÉàÉÅí=íÜÉ=ÅçáäK=fí=ã ~ó=ÄÉ=Ñçì åÇ=íÜ~í=íÜÉ=
Åçáä=éêçÇì ÅÉë=ÅçåëáëíÉåí=ëé~êâáåÖ=~í=êççã =íÉã éÉê~íì êÉ=ï áíÜ=TJã ã =Ö~éëX=
Üçï Éî ÉêI=áÑ=íÜÉ=Åçáä=ÇçÉë=åçí=ëé~êâ=ÅçåëáëíÉåíäó=~í=íÜÉ=ÉäÉî ~íÉÇ=íÉã éÉê~=
íì êÉ=ï áíÜ=VJã ã =Ö~éëI=áí=ëÜçì äÇ=åçí=ÄÉ=ì ëÉÇ=Ñçê=Ñì êíÜÉê=ëÉêî áÅÉK
ÇK= mêáã ~êó=̀ áêÅì áí=` çåÇÉåëÉêK=qÉëí=íÜÉ=ÅçåÇÉåëÉê=ÄÉÑçêÉ=áåëí~ääáåÖ=

áí=çå=íÜÉ=ã ~ÖåÉíçK=qÜÉ=êÉÅçã ã ÉåÇÉÇ=íÉëí=áë=ã ~ÇÉ=~í=~å=ÉäÉî ~íÉÇ=
íÉã éÉê~íì êÉ=ï áíÜ=íÜÉ=Ñçì ê=Üì åÇêÉÇ=î çäí=ÇáêÉÅí=Åì êêÉåí=ã ÉÖÖÉêK=e É~í=íÜÉ=
ÅçåÇÉåëÉê=íç=OMM=c=áå=~å=çî ÉåK=fÑ=íÜÉ=êÉ~ÇáåÖ=çÑ=íÜÉ=ã ÉÖÖÉê=Ñçê=íÜÉ=
ÅçåÇÉåëÉê=~í=OMM=c=áë=äÉëë=íÜ~å=RMIMMM=çÜã ëI=íÜÉ=ÅçåÇÉåëÉê=áë=åçí=
ë~íáëÑ~Åíçêó=Ñçê=Ñì êíÜÉê=ëÉêî áÅÉK
ÉK= ^ ì íçã ~íáÅ=^Çî ~åÅÉ=j ÉÅÜ~åáëã K
ENF=mä~ÅÉ=íÜÉ=ëíêçÄçëÅçéÉ=çî Éê=íÜÉ=êáã =çÑ=íÜÉ=Öê~Çì ~íÉÇ=éì ääÉóK=

oÉã çî É=íÜÉ=k çK=N=Å~ÄäÉ=Ñêçã =íÜÉ=íÉëí=Ö~é=é~åÉä=~åÇ=ÅçååÉÅí=áí=íç=íÜÉ=
ëíêçÄçëÅçéÉK=d êçì åÇ=íÜÉ=ëíêçÄçëÅçéÉ=Äó=ã çì åíáåÖ=áí=íç=íÜÉ=ã Éí~ä=Ä~ëÉ=
Å~ëíáåÖ=çÑ=íÜÉ=íÉëí=ëí~åÇI=çê=Äó=~=ëì áí~ÄäÉ=Öêçì åÇ=ï áêÉK
EOF=o ì å=íÜÉ=ã ~ÖåÉíç=~í=~Äçì í=RMM=êÉî çäì íáçåë=éÉê=ã áåì íÉI=~åÇ=äççâ=

áåíç=ëíêçÄçëÅçéÉK=pÜáÑí=ëíêçÄçëÅçéÉ=ì åíáä=íÜÉ=Ü~áê=äáåÉ=ÅçêêÉëéçåÇë=ï áíÜ=
~åó=ÇÉÖêÉÉ=ã ~êâáåÖ=çå=íÜÉ=Å~äáÄê~íÉÇ=éì ääÉóK=d ê~Çì ~ääó=áåÅêÉ~ëÉ=íÜÉ=
ëéÉÉÇ=çÑ=íÜÉ=ã ~ÖåÉíç=ì åíáä=íÜÉ=~Çî ~åÅÉ=ã ÉÅÜ~åáëã =àì ëí=ëí~êíë=íç=
~Çî ~åÅÉI=ï ÜáÅÜ=áë=Éî áÇÉåÅÉÇ=Äó=~=ëäáÖÜí=ëÜáÑíáåÖ=çÑ=íÜÉ=ÇÉÖêÉÉ=ã ~êâ=
Ñêçã =ì åÇÉê=íÜÉ=Ü~áê=äáåÉ=çÑ=íÜÉ=ëíêçÄçëÅçéÉK=qÜÉ=ëé~êâ=~Çî ~åÅÉ=ã ÉÅÜ~=
åáëã =ëÜçì äÇ=ÄÉÖáå=íç=~Çî ~åÅÉ=~í=~=ëéÉÉÇ=ëçã Éï ÜÉêÉ=ÄÉíï ÉÉå=TMM=êÉî ç=
äì íáçåë=éÉê=ã áåì íÉ=ëåÇ=VMM=êÉî çäì íáçåë=éÉê=ã áåì íÉK=fåÅêÉ~ëÉ=íÜÉ=ëéÉÉÇ=çÑ=
íÜÉ=ã ~ÖåÉíç=ì åíáä=íÜÉ=ëé~êâ=ÅÉ~ëÉë=íç=~Çî ~åÅÉI=~åÇ=åçíÉ=íÜÉ=åì ã ÄÉê=çÑ=
ÇÉÖêÉÉë=íÜêçì ÖÜ=ï ÜáÅÜ=íÜÉ=ëé~êâ=~Çî ~åÅÉëK=qÜÉ=ëé~êâ=ëÜçì äÇ=~Çî ~åÅÉ=
OU=ÇÉÖêÉÉë=íç=PN=ÇÉÖêÉÉë=ï ÜÉå=íÜÉ=ã ~ÖåÉíç=ëéÉÉÇ=áë=áåÅêÉ~ëÉÇ=íç=NORMJ=
NQRM=êÉî çäì íáçåë=éÉê=ã áåì íÉK=oÉÅçêÇ=íÜÉ=~Åíì ~ä=åì ã ÄÉê=çÑ=ÇÉÖêÉÉë=çÑ=
~Çî ~åÅÉ=~ë=êÉ~Ç=çå=íÜÉ=éì ääÉóK=fÑ=íÜÉ=ëé~êâ=~Çî ~åÅÉ=ã ÉÅÜ~åáëã =ÇçÉë=åçí
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Ñì åÅíáçå=éêçéÉêäóI=áí=Å~å=çÑíÉå=ÄÉ=ÅçêêÉÅíÉÇ=Äó=ÅäÉ~åáåÖ=íÜÉ=~Çî ~åÅÉ=
ã ÉÅÜ~åáëã I=ï ÜáÅÜ=ã ~ó=ÄÉ=ëíáÅâáåÖK

VSK= qfj fk d =ql =qe b=bkd fk bK
~K= j ~âÉ=ëì êÉ=íÜ~í=íÜÉ=ã ~ÖåÉíç=Ü~ë=ÄÉÉå=éêçéÉêäó=ÅÜÉÅâÉÇ=~åÇ=

áåëéÉÅíÉÇK=oÉéä~ÅÉ=íÜÉ=Åçì éäáåÖ=çå=íÜÉ=ëÜ~ÑíK
ÄK= qì êå=íÜÉ=ÉåÖáåÉ=Åê~åâëÜ~Ñí=áå=íÜÉ=ÇáêÉÅíáçå=çÑ=åçêã ~ä=êçí~íáçå=

ì åíáä=íÜÉ=éáëíçå=çÑ=k çK=N= ÅóäáåÇÉê=áë=áå=áíë=Ñì ää=~Çî ~åÅÉ=ÑáêáåÖ=éçëáíáçåK=
qÜáë=éçëáíáçå=áë=çÄí~áåÉÇ=Äó=êçí~íáåÖ=íÜÉ=Åê~åâëÜ~Ñí=áå=áíë=åçêã ~ä=ÇáêÉÅ=
íáçå=ì åíáä=íÜÉ=íáã áåÖ=Çáëâ=áåÇáÅ~íÉë=OR=ÇÉÖêÉÉë=ÄÉÑçêÉ=íçé=ÇÉ~Ç=ÅÉåíÉê=
çå=íÜÉ=Åçã éêÉëëáçå=ëíêçâÉ=çÑ=k çK=N= éáëíçåK
ÅK= oÉã çî É=íÜÉ=ê~Çáç=ëÜáÉäÇ=~åÇ=ÇáëíêáÄì íçê=ÄäçÅâëK=o çí~íÉ=íÜÉ=ã ~Ö=

åÉíç=Çêáî É=ëÜ~Ñí=áå=íÜÉ=ÇáêÉÅíáçå=çÑ=åçêã ~ä=êçí~íáçå=ì åíáä=íÜÉ=ÉåÖê~î ÉÇ=
íáã áåÖ=ã ~êâë=çå=íÜÉ=íÉÉíÜ=çÑ=íÜÉ=ÇáëíêáÄì íçê=Çêáî Éå=ÖÉ~ê=~êÉ=~ééêçñá=
ã ~íÉäó=çééçëáíÉ=íÜÉ=ÅçêêÉëéçåÇáåÖ=íáã áåÖ=ã ~êâë=ÉåÖê~î ÉÇ=çå=íÜÉ=áåëáÇÉ=
çÑ=íÜÉ=Ñêçåí=ÉåÇ=éä~íÉK=t áíÜ=íÜÉ=ã ~ÖåÉíç=áå=íÜáë=éçëáíáçåI=áåëí~ää=áí=çå=
íÜÉ=ÉåÖáåÉI=ã ~âáåÖ=ëì êÉ=íÜ~í=íÜÉ=Ñ~ÅÉ=çÑ=íÜÉ=ã ~ÖåÉíç=ã çì åíáåÖ=Ñä~åÖÉ=
~åÇ=íÜÉ=ÅçêêÉëéçåÇáåÖ=Ñ~ÅÉ=çå=íÜÉ=ã çì åíáåÖ=ëì êÑ~ÅÉ=çÑ=íÜÉ=ÉåÖáåÉ=~êÉ=
ÅäÉ~å=~åÇ=ÑêÉÉ=Ñêçã =Äì êëK
ÇK= j çî É=íÜÉ=ã ~ÖåÉíç=íÜêçì ÖÜ=íÜÉ=ê~åÖÉ=éêçî áÇÉÇ=áå=íÜÉ=ÉäçåÖ~íÉÇ=

ëäçíë=çå=íÜÉ=ã çì åíáåÖ=Ñä~åÖÉ=ì åíáä=íÜÉ=íáã áåÖ=ã ~êâë=?^ ?=ÉåÖê~î ÉÇ=çå=íÜÉ=
ÇáëíêáÄì íçê=Çêáî Éå=ÖÉ~ê=EÑáÖK=QTF=~êÉ=Éñ~Åíäó=l ééçëáíÉ=íÜÉ=ÅçêêÉëéçåÇáåÖ=
íáã áåÖ=ã ~êâë=?_ ?=ÉåÖê~î ÉÇ=çå=íÜÉ=áåëáÇÉ=çÑ=íÜÉ=Ñêçåí=ÉåÇ=éä~íÉK=qÜáë=
êÉä~íáçå=ï áää=éä~ÅÉ=íÜÉ=ÜáÖÜ=íÉåëáçå=ÉäÉÅíêçÇÉ=?a ?=çÑ=íÜÉ=ÇáëíêáÄì íçê=
ÅóäáåÇÉê=çééçëáíÉ=íÜÉ=ÉäÉÅíêçÇÉ=?b?=çÑ=íÜÉ=ÇáëíêáÄì íçê=ÄäçÅâ=ÑáêáåÖ=íÜÉ=
k çK=N=ÅóäáåÇÉêX=Üçï Éî ÉêI=íÜÉ=Åçåí~Åí=éçáåíë=ï áää=åçí=ÄÉ=çéÉåáåÖI=~ë=íÜÉ=
~ì íçã ~íáÅ=~Çî ~åÅÉ=êçí~íáåÖ=ã ~ÖåÉí=áë=çå=íÜÉ=êÉí~êÇ=ëáÇÉK=qáÖÜíÉå=~åÇ=
äçÅâ=íÜÉ=ã ~ÖåÉíç=ã çì åíáåÖ=ÜçäÇJÇçï å=ÄçäíëK
ÉK= fí=áë=êÉÅçã ã ÉåÇÉÇ=íÜ~í=íÜÉ=s ^ d Va c^ =ã ~ÖåÉíçë=ÄÉ=íáã ÉÇ=íç=íÜÉ=

ÉåÖáåÉ=~í=íÜÉ=Ñì ää=~Çî ~åÅÉ=éçëáíáçåK=qÜÉ=Ñì ää=~Çî ~åÅÉ=éçëáíáçå=áë=éêÉÑ=
Éê~ÄäÉI=~ë=~åó=î ~êá~íáçåë=áå=íÜÉ=~Çî ~åÅÉ=Åì êî É=ï áää=çÅÅì ê=çå=íÜÉ=êÉí~êÇ=
ëáÇÉ=~åÇ=åçí=çå=íÜÉ=~Çî ~åÅÉ=ëáÇÉI=íÜì ë=ã ~áåí~áåáåÖ=íÜÉ=çêáÖáå~ä=Ñì ää=
~Çî ~åÅÉ=ÑáêáåÖ=ëÉííáåÖ=~ë=ëéÉÅáÑáÉÇ=Äó=íÜÉ=ÉåÖáåÉ=ã ~åì Ñ~Åíì êÉêK

VTK= t fo fk d K
~K= oÉã çî É=íÜÉ=Å~ÄäÉ=éáÉêÅáåÖ=ëÅêÉï ë=Ñêçã =íÜÉ=ÇáëíêáÄì íçê=ÄäçÅâë=íç=

~î çáÇ=~åó=éçëëáÄáäáíó=çÑ=íÜÉ=ÜáÖÜ=íÉåëáçå=Å~ÄäÉë=åçí=ÄÉáåÖ=Ñì ääó=ëÉ~íÉÇ=
çå=íÜÉ=Äçííçã ë=çÑ=íÜÉ=Å~ÄäÉ=ÜçäÉëK
ÄK= fåëÉêí=íÜÉ=ëé~êâ=éäì Ö=Å~ÄäÉ=Ñçê=k çK=N=ÅóäáåÇÉê=áåíç=íÜÉ=ÇáëíêáÄì íçê=

ÄäçÅâ=Å~ÄäÉ=ÜçäÉ=ã ~êâÉÇ=?NI?=~åÇ=ëÉÅì êÉ=áí=ï áíÜ=íÜÉ=Å~ÄäÉ=éáÉêÅáåÖ=ëÅêÉï K=
pÉÉ=íÜ~í=íÜÉ=éáÉêÅáåÖ=ëÅêÉï =áë=íáÖÜíK=fåëÉêí=íÜÉ=ëé~êâ=éäì Ö=Å~ÄäÉ=Ñçê=íÜÉ=
åÉñí=ÅóäáåÇÉê=íç=ÑáêÉ=Ek çK=PF=áå=íÜÉ=ÇáëíêáÄì íçê=ÄäçÅâ=Å~ÄäÉ=ÜçäÉ=ã ~êâÉÇ=
?OI?=ÉíÅK=qÜÉ=åì ã Éê~äë=çå=íÜÉ=ÇáëíêáÄì íçê=ÄäçÅâë=ÇÉåçíÉ=íÜÉ=çêÇÉê=áå
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l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

ï ÜáÅÜ=íÜÉ=ëé~êâë=~êÉ=ÇÉäáî ÉêÉÇ=Äó=íÜÉ=ã ~ÖåÉíçI=~åÇ=Ü~î É=åç=ÄÉ~êáåÖ=
ï Ü~íëçÉî Éê=çå=íÜÉ=ÉåÖáåÉ=ÅóäáåÇÉê=åì ã ÄÉêëK=^ ééäó=í~äÅì ã =éçï ÇÉê=íç=
íÜ~í=é~êí=çÑ=íÜÉ=Å~ÄäÉ=áåëÉêíÉÇ=áå=íÜÉ=ÇáëíêáÄì íçê=ÄäçÅâ=Å~ÄäÉ=ÜçäÉë=íç=
éêÉî Éåí=áí=Ñì ëáåÖ=íç=íÜÉ=ï ~ääë=çÑ=íÜÉ=ÇáëíêáÄì íçê=ÄäçÅâ=Å~ÄäÉ=ÜçäÉëK=qê{=
åì ã Éê~äë=çå=íçé=çÑ=íÜÉ=Åçáä=Åçî Éê=~êÉ=Ñçê=íÜÉ=éì êéçëÉ=çÑ=äçÅ~íáåÖ=íÜÉ=
êáÖÜí=~åÇ=äÉÑí=ÇáëíêáÄì íçê=ÄäçÅâë=áå=íÜÉáê=ÅçêêÉÅí=éçëáíáçåëK
ÅK= ` çååÉÅí=íÜÉ=Å~ÄäÉ=Ñêçã =íÜÉ=ÄççëíÉê=ëçì êÅÉ=íç=íÜÉ=íÉêã áå~ä=ã ~êâÉÇ=

?e ?=äçÅ~íÉÇ=çå=íçé=çÑ=íÜÉ=Åçáä=Åçî ÉêK
ÇK= ` çååÉÅí=íÜÉ=Öêçì åÇ=Å~ÄäÉ=Ñêçã =íÜÉ=ã ~ÖåÉíç=ëï áíÅÜ=íç=íÜÉ=íÉêã áå~ä=

ã ~êâÉÇ=?é?=äçÅ~íÉÇ=çå=íÜÉ=íçé=çÑ=íÜÉ=Åçáä=Åçî ÉêK
ÉK= _ÉÑçêÉ=áåëí~ääáåÖ=íÜÉ=ê~Çáç=ëÜáÉäÇëI=ÅÜÉÅâ=íÜÉ=ÅçååÉÅíáçåë=Ñçê=~åó=

ëÜçêí=çê=çéÉå=ÅáêÅì áí=~åÇ=íç=~ëÅÉêí~áå=ï ÜÉíÜÉê=çê=åçí=íÜÉ=Å~ÄäÉë=äÉ~Ç=íç=
íÜÉ=éêçéÉê=ÅóäáåÇÉêë=Ñêçã =íÜÉ=ã ~ÖåÉíçK=báíÜÉê=~=Äì òòÉêI=äáÖÜí=ëóëíÉã =
çê=~=ÄççëíÉê=ã ~ÖåÉíç=Å~å=ÄÉ=ì ëÉÇK=t ÜÉå=ì ëáåÖ=~=Äì òòÉê=çê=äáÖÜí=ëóëíÉã I=
íçì ÅÜ=íÜÉ=ÇáëíêáÄì íçê=ÄäçÅâ=ÉäÉÅíêçÇÉ=ï áíÜ=çåÉ=éçáåí=~åÇ=íÜÉ=ëé~êâ=éäì Ö=
ÉåÇ=çÑ=íÜÉ=Å~ÄäÉ=Ñçê=íÜÉ=éêçéÉê=ÅóäáåÇÉê=ï áíÜ=íÜÉ=çíÜÉêK=qÜÉ=ÅáêÅì áí=áë=Åçã =
éäÉíÉ=ï ÜÉå=íÜÉ=Äì òòÉê=Öáî Éë=~=ëáÖå~ä=çê=íÜÉ=ä~ã é=äáÖÜíëK=fÑ=íÜÉ=ÅáêÅì áí=áë=
åçí=Åçã éäÉíÉI=ÅÜÉÅâ=Ñçê=~=éçëëáÄäÉ=çéÉå=ÅáêÅì áí=çê=ï êçåÖ=ÅçååÉÅíáçå=çÑ=
íÜÉ=Å~ÄäÉK=r ëÉ=~=ÄççëíÉê=ã ~ÖåÉíç=íç=ÅÜÉÅâ=Ñçê=~=ëÜçêí=ÅáêÅì áí=Çì É=íç=
Ñ~ì äíó=áåëì ä~íáçå=çÑ=íÜÉ=Å~ÄäÉK=qÜÉ=ÜáÖÜJíÉåëáçå=íÉêã áå~ä=çÑ=íÜÉ=ÄççëíÉê=
ã ~ÖåÉíç=áë=ÅçååÉÅíÉÇ=íç=íÜÉ=ÇáëíêáÄì íçê=ÄäçÅâ=ÉäÉÅíêçÇÉK=qÜÉ=ëé~êâ=
éäì Ö=ÉåÇ=çÑ=íÜÉ=Å~ÄäÉ=áë=ÜÉäÇ=~Äçì í=s G=áåÅÜ=Ñêçã =~=Öêçì åÇÉÇ=çÄàÉÅíK=fÑ=
åç=ëé~êâ=çÅÅì êëI=ÅÜÉÅâ=íÜÉ=Å~ÄäÉ=Ñçê=Ñ~ì äíó=áåëì ä~íáçåK
ÑK= fåëí~ää=íÜÉ=ê~Çáç=ëÜáÉäÇë=çî Éê= íÜÉ=ÇáëíêáÄì íçê=ÄäçÅâëI=~ääçï áåÖ=

Éåçì ÖÜ=ëä~Åâ=áå=íÜÉ=Å~ÄäÉë=íç=éêÉî Éåí=ÉñíêÉã É=ëÜ~êé=ÄÉåÇëK=fåëí~ää=íÜÉ=
ê~Çáç=ëÜáÉäÇëI=ÇáëíêáÄì íçê=ÄäçÅâëI=~åÇ=ã ~áå=Åçî Éê=çå=íÜÉ=ã ~ÖåÉíçK

VUK= j ^gl o =l s bo e ^r i =ql l i pK

k ì ã ÄÉêë=ï áíÜ=mêÉÑáñ=?p` f? ! pÅáåíáää~= j ~ÖåÉíç=` çã é~åó
k Éï =máÉÅÉ= l äÇ=máÉÅÉ=

a êÖK=k çK j ~êâ

p` fJN=NJNOQU=

p` fJN=NJN=NMM

p` fJN=NJNORS=
p` fJN=NJN=NPP

p` fJN=NJN=NPU

j ~êâ

p` fJQJNONTS=
p` fJQJUNQP

p` fJQJNQV=

p` fJQJORNO=

p` fJQJOOR=

p` fJQJOOT

p` fJQJNONTT=
p` äJQJTOSQ

p` fJQJTUOP

n ì ~åíáíó

_ äçÅâI=Åçåí~Åí=éçáåíI=ÇêÉëëáåÖ=
` ì ííÉê= Eì ëÉÇ=ï áíÜ= NNJNNRT=
qççäF=KKKKKKKKKKKKKKKKK=

a áÉI=Åçåí~Åí=ëÅêÉï =~åÇ=ÄêÉ~â=
Éê=ëíçé=ëÅêÉï I=íÜêÉ~Çë=KKKKK=

a áëâI=íáã áåÖI=?b?=Ö~é=ÅÜÉÅâJ

a êáÑíI=~ñäÉI=çáä=Åçî Éê=êÉã çî J

a êáÑíI=~ñäÉI=ëéêáåÖ=Åä~ã é=êÉJ

cáäÉI=Åçåí~Åí=éçáåíI=ÇêÉëëáåÖ=
d ~ÖÉI= ÇáëíêáÄì íçê= ÅóäáåÇÉêë=
ëÉÖã ÉåíI=ÅÜÉÅâáåÖ=KKKKKKK=

d ~ÖÉI= ã ~ÖåÉí= ÉåÇ= éä~óI=
ÅÜÉÅâáåÖ= KKKKKKKKKKKKKK
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N
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k ì ã ÄÉêë=Jï áíÜ=mêÉÑáñ=?p` f? ! pÅáåíáää~= j ~ÖåÉíç=` çã é~åó

a êÖK=k çK
k Éï =máÉÅÉ
j ~êâ

p` fJN=NJNO=NT

p` fJN=NJNOON

p` fJN=NJNMSM

p` fJN=NJN=NOP

p` fJN=NJNMPT

p` fJN=NJNMQV

p` fJN=NJNMSR

p` fJN=NJVVO

p` fJNNJNMMO

p` fJN=NJNOSV

p` fJN=NJVTR

p` fJN=NJVTU

p` fJN=NJTMR

p` fJN=NJN=NU

p` fJN=NJN=NRT

p` fJN=NJNOOR

l äÇ=máÉÅÉ
j ~êâ

p` fJQJVTNP

p` f{JNQR

p` fJQJVUUS

p` fJQJNQU
p` f{JOQN

p` fJQJQPVM

p` f{JOPP

p` fJQJOPR

p` fJQJOQP

p` fJQJONU

p` äJQJOOO

p` e JOPS

p` fJQJOOQ
p` fJQJNOUSU

p` fJQJNPQJN

p` fJQJNQPOR

p` fJQJNRM

p` fJQJNQM

p` fJQJONUP

p` fJQJORNM

p` fJQJQOVR

p` fJQJUMVO

p` f{íJOPT

p` fJQJVUUSJN

p` fJQJOOS

p` fJQJOOU

n ì ~åíáíó

d ~ÖÉI=j ~áå=péêáåÖ=qÉåëáçåI
j É~ëì êáåÖ=KKKKKKKKKKKK

e ~åÇäÉI= êçíçêI= Çêáî É= ëÜ~Ñí
íì êåáåÖ=KKKKKKKKKKKKKKKK

fåÇáÅ~íçêI= ÇáëíêáÄì íçê= ÖÉ~ê
Ä~Åâä~ëÜ= ÅÜÉÅâáåÖ= E=ï áíÜ
NNJNOORF=KKKKKKKKKKKKKK

hÉÉéÉêI=éçäÉ=ëÜçÉ=ÉñíÉåëáçåë
mì ääÉêI=Å~ã ëI=äçÄÉ=ÄêÉ~âÉêëI
O=~åÇ=QI=êÉã çî É=KKKKKKKKK

mì ääÉêI=ÇáëíêáÄì íçê=ÖÉ~ê=Üì Ä
Å~é=êÉã çî áåÖ= KKKKKKKKK

mì ääÉêI=ÖÉ~êëI=ëã ~ää=ÇáëíêáÄì =
íçê=KKKKKKKKKKKKKKKKKK=K

mì ääÉêI=áåëáÇÉ=Ä~ää=ê~ÅÉI=NRJã ã
Ä~ää=ÄÉ~êáåÖI=êÉã çî É=KKKKK

mì ääÉêI=áåëáÇÉ=Ä~ää=ê~ÅÉI=N=TJã ã
Ä~ää=ÄÉ~êáåÖI=êÉã çî É=KKKKK

mì ääÉêI= çì íëáÇÉ= Ä~ää= ê~ÅÉI
NRJã ã =Ä~ää=ÄÉ~êáåÖI=êÉã çî É

mì ääÉêI= çì íëáÇÉ= Ä~ää= ê~ÅÉI
NTJã ã =Ä~ää=ÄÉ~êáåÖI=êÉã çî É

o É~ã ÉêI=_ êÉ~âÉêI= i Éî Éê
_ áååáåÖ=KKKKKKKKKKKKKKK

pÅêÉï Çêáî ÉêëI=ëÉí=çÑ=Ñçì ê=EQF
píçåÉI=Åçåí~Åí=éçáåíI=éçäáëÜ=
áåÖ=KKKKKKKKKKKKKKKKKKK

pì ééçêí=Eì ëÉÇ=ï áíÜ=NNJVTM
éêÉëëáåÖ=íççäF=KKKKKKKKKK

q~éI=ÇáëíêáÄì íçê=ÄäçÅâ=ÉäÉÅ=
íêçÇÉ=ÜçäÉI=ÅäÉ~åáåÖ=KKKKK

q~éI=Åçåí~Åí=ëÅêÉï =~åÇ=ÄêÉ~â=
Éê=ëíçé=ëÅêÉï I=íÜêÉ~ÇëK=K= K

qÉã éä~íÉI= ÇáëíêáÄì íçê= ÄäçÅâ
[= ÉäÉÅíêçÇÉI=ÜÉáÖÜíI=ÅÜÉÅâ= K
qÉã éä~íÉI=ÇáëíêáÄì íçê=Åóäáå=
ÇÉê=ëÉÖã ÉåíëI=ÜÉáÖÜíI=ÅÜÉÅâ

qççäI= Åì ííáåÖ= çì íëáÇÉ= Ä~ää
ê~ÅÉëI=áåëì ä~íáåÖ=ëíêáé=KKK=K

qççäI=ÇáëíêáÄì íçê=ÄäçÅâ=ÉäÉÅ=
íêçÇÉ=Åì ííáåÖ=KKKKKKKKKKK

qççäI=ÇáëíêáÄì íçê=ÄäçÅâ=ÉäÉÅ=
íêçÇÉ=ã áääáåÖ= Eì ëÉÇ= ï áíÜ
QJUNQPF=KKKKKKKKKKKKKKK

qççäI=äçÅâáåÖI=O=ëáòÉëW
NNJNMRU! = äçÅâáåÖI=~ää=ëÅêÉï ë
ÉñÅÉéí=ÜçäÇáåÖ=ëÅêÉï ë= çå
ã ~áå=Åçî ÉêI=Ñêçåí=ÉåÇ=éä~íÉ
~åÇ=ã çì åíáåÖ=Ñä~åÖÉëK
QJOPTJO! = ÜçäÇáåÖI=ëÅêÉï ë=çå
ã ~áå=Åçî ÉêI=Ñêçåí=ÉåÇ=éä~íÉë
~åÇ=ã çì åíáåÖ=Ñä~åÖÉë=KKKK

qççäI=äçÅâáåÖI=êçí~íáåÖ=ã ~ÖåÉí
Eì ëÉÇ=ï áíÜ=NNJNOON=áåÇá=
Å~íçêF=KKKKKKKKKKKKKKKKK

qççäI=ã çì åíáåÖI=~ñäÉI=çáä=Åçî =
Éê=Çêáî É=KKKKKKKKKKKKKKK

qççäI=ã çì åíáåÖI=~ñäÉI=ëéêáåÖ
Åä~ã éI=Çêáî É=KKKKKKKKKKK

N

N

N
N

N

N

N

N

N

N

N

N
N

N

N

N

N

N

N

N

N

N

N

N

N

N

NOP



qj =VJNTRMa=
VU

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

k ì ã ÄÉêë=ï áíÜ=mêÉÑáñ=?p` f? ! pÅáåíáää~= j ~ÖåÉíç=` çã é~åó
k Éï =máÉÅÉ= l äÇ=máÉÅÉ=

a êÖK=k çK= j ~êâ= j ~êâ= n ì ~åíáíó

p` fJNNJNMPS= p` fJQJOPO= qççäI= éêÉëëáåÖI= áåëáÇÉ= Ä~ää
ê~ÅÉI= fpJã ã = ÄÉ~êáåÖ= áå=
ëí~ääáåÖ=KKKKKKKKKKKKKKKK= KN

p` fJNNJVTM= p` fJQJNPQ= qççäI= éêÉëëáåÖI= çì íëáÇÉ=Ä~ää
ê~ÅÉI=NRJã ã =ÄÉ~êáåÖI=áåëí~ää=
Eì ëÉÇ=ï áíÜ=NNJVTR=ëì ééçêíF= N=

qççäI= éêÉëëáåÖI= çì íëáÇÉ=Ä~ää
ê~ÅÉI=NTJã ã =ÄÉ~êáåÖI=áåëí~ää= N=

qççäI=éêÉëëáåÖI=ëã ~ää=ÇáëíêáÄì =
íçê=ÖÉ~ê=~åÇ=áåëáÇÉKÄ~ääK=K= N=

t êÉåÅÜI=ê~Çáç=ëÜáÉäÇáåÖ=Üçì ë=
áåÖ=ëéêáåÖ=Åä~ã éë=KKKKKKK= N

t êÉåÅÜI=Å~ã =ÜçäÇáåÖ=Eï ÜÉå
êÉã çî áåÖ=Ñ~ëíÉåáåÖ=ëÅêÉï F= N=

t êÉåÅÜI=ëçÅâÉíI=Çêáî É=ëÜ~Ñí=
åì í=KKKKKKKKKKKKKKKKKKK= N

t êÉåÅÜI= ëçÅâÉíI= ÇáëíêáÄì íçê=
ÄäçÅâ=ÉäÉÅíêçÇÉë=KKKKKKKK= N

t êÉåÅÜI=ëçÅâÉíI=Å~ã =Ñ~ëíÉåáåÖ=
ëÅêÉï I=Öêçì åÇ=Åçåí~Åí=ëíì Ç=
~ì ñáäá~êó=ÄêÉ~âÉê=ëíçé=ëÅêÉï =
äçÅâ= åì íëI= ëÜçêí= Åçåí~Åí=
ëÅêÉï =~åÇ=Åçåí~Åí=~ëëÉã Ääó=
Ñ~ëíÉåáåÖ=ëÅêÉï =KKKKKKKKK= N

p` fJQJOPQ= t êÉåÅÜI= ëçÅâÉíI= ÇáëíêáÄì íçê
ÄäçÅâ=ëéêáåÖ=Åä~ã é=ëíì ÇëK=K= N=

p` fJNNJQVM= p` fJQJQVM= t êÉåÅÜI=áåÅäì ÇÉë=~=MKMNOJáåK
ÑÉÉäÉê=Ö~ÖÉ=KKKKKKKKKKKK= N

p` fJNNJNMTO= p` fJQJNPPT= t êÉåÅÜI= ëçÅâÉíI= Ñêçåí= ÉåÇ
éä~íÉ=äçÅâ=åì í=çå=Äçííçã =
ëíì Çë= ~åÇ= ÄêÉ~âÉê= ÜçäÇJ=
Ççï å=ëéêáåÖëI=êÉã çî áåÖK=K= K= N

p` fJN=NJVTS

p` fJN=NJNMPO

p` fJN=NJVUV

p` fJN=NJNMPP

p` fJQJNPS

p` fJQJOOV

p` fJQJORUM

p` fJQJOOMV

p` fJQJNSU

p` fJQJNUN

p` fJQJOPM

NOQ



qj =VJNTRMa=
VV

pÉÅíáçå= fs

pm̂ oh=mi r dp
VVK= fk c l o j ^qfl k =l k =pm̂ o h =mi r d p=t fi i =_ b=fppr ba =t e bk =

^s ^ fi ^_ i bK

Nwp



qj =VJNTRMa=
NMMJNMN

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

pÉÅíáçå=s

fd k fqfl k =e^okbpp
m~ê~Öê~éÜ

a ÉëÅêáéíáçå= KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NMM
oÉã çî ~ä=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NMN
a áë~ëëÉã Ääó=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NMO
fåëéÉÅíáçåI=ÅäÉ~åáåÖI=~åÇ=êÉé~áê=KKKKKKKKKKKKKKKKKKKKKKKKK=NMP
^ ëëÉã Ääó= KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NMQ
qÉëíë=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NMR
fåëí~ää~íáçå=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NMS
NMMK= a bp` o fmqfl kK
qÜÉ= ÜçêëÉëÜçÉ= ëÜ~éÉÇ= ê~Çáç= ëÜáÉäÇÉÇ= áÖåáíáçå= Ü~êåÉëë= _ êÉÉòÉ=

bJRVPJNVmJOj =áë=ëÉÅì êÉÇ=íç=íÜÉ=êÉ~ê=ëÉÅíáçå=é~êíáåÖ=Ñä~åÖÉ=Äó=Ñçì ê=
åì íë=~åÇ=ëÉêî Éë=íç=éêÉî Éåí=ê~Çáç=áåíÉêÑÉêÉåÅÉ=Äó=éêçî áÇáåÖ=~=Åçåíáåì çì ë=
Öêçì åÇÉÇ=ÅáêÅì áí=çÑ=íÜÉ=áÖåáíáçå=ï áêáåÖ=ëóëíÉã K=qÜÉ=Ü~êåÉëë=Åçåëáëíë=çÑ=
~=íï ç=ëÉÅíáçå=Å~Çã áì ã =éä~íÉÇ=ëÉ~ã äÉëë=Äê~ëë=ã ~åáÑçäÇ=êáåÖ=~åÇ=ëé~êâ=
éäì Ö=áÖåáíáçå=Å~ÄäÉ=ÅçåÇì áíë=Ñêçã =íÜÉ=ã ~åáÑçäÇ=êáåÖ=íç=íÜÉ=Ñêçåí=~åÇ=
êÉ~ê=ëé~êâ=éäì ÖëX=~åÇ=íï ç=ã ~áå=ÅçåÇì áíë=Ñêçã =íÜÉ=ã ~åáÑçäÇ=êáåÖ=íç=íÜÉ=
ã ~ÖåÉíçëK
NMNK= o bj l s ^ i K
~K= oÉã çî É=íÜÉ=ÉåÖáåÉ=Ñêçã =íÜÉ=î ÉÜáÅäÉ=~åÇ=ã çì åí=çå=Çáë~ëëÉã Ääó=

ëí~åÇK=pÉÉ=qj =VJNTRNI=é~ê~Öê~éÜ=QUK
ÄK= t áíÜ=~=äì Ö=ï êÉåÅÜI=Eíççä=k çK=t o =UMNTNFI=äççëÉå=íÜÉ=áåí~âÉ=éáéÉ=

é~ÅâáåÖ=åì í=~í=íÜÉ=Åê~åâÅ~ëÉ=ÉåÇ=çÑ=~ää=áåí~âÉ=éáéÉëK=oÉã çî É=íÜÉ=íÜêÉÉ=
Å~é=ëÅêÉï ë=Ñêçã =íÜÉ=áåí~âÉ=éáéÉ=Ñä~åÖÉ=~í=íÜÉ=ÅóäáåÇÉê=ÉåÇ=çÑ=~ää=áåí~âÉ=
éáéÉëK=mì ää=KíÜÉ=Ñä~åÖÉ=Ä~Åâ=Ñêçã =íÜÉ=áåí~âÉ=éçêí=~åÇ=ï áíÜÇê~ï =íÜÉ=
áåí~âÉ=éáéÉë=Ñêçã =íÜÉ=Åê~åâÅ~ëÉ=êÉ~ê=ëÉÅíáçåK=fåëí~ää=~=Åçî Éê=çî Éê=íÜÉ=
áåí~âÉ=éçêíë=çÑ=~ää=ÅóäáåÇÉêëI=~åÇ=áåëí~ää=~=Åçî Éê=áå=~ää=áåí~âÉ=éáéÉ=
é~ÅâáåÖ=åì íë=áå=íÜÉ=Åê~åâÅ~ëÉ=êÉ~ê=ëÉÅíáçåK
ÅK= pÉé~ê~íÉ=íÜÉ=Åçåí~Åí=ëäÉÉî É=Ñêçã =íÜÉ=áÖåáíáçå=Å~ÄäÉ=Äó=ëíê~áÖÜíÉå=

áåÖ=íÜÉ=ëíê~åÇë=çÑ=íÜÉ=Å~ÄäÉ=ÄÉåí=çî Éê=íÜÉ=ëáÇÉë=çÑ=íÜÉ=Üçääçï =êáî Éí=áå=
íÜÉ=Åçåí~Åí=ëäÉÉî ÉK=q~âÉ=íÜÉ=ëäÉÉî É=çÑÑ=íÜÉ=Å~ÄäÉK
ÇK= oÉã çî É=~ää=íÜÉ=ëé~êâ=éäì Ö=íÉêã áå~ä=ÉäÄçï ë=Äó=ì åëÅêÉï áåÖ=íÜÉ=

Åçì éäáåÖ=åì íë=EB JáåK=ï êÉåÅÜF=ëÉÅì êáåÖ=íÜÉ=ÉäÄçï ë=íç=íÜÉ=ëé~êâ=éäì Ö=
ÅçåÇì áíëK
ÉK= t áíÜ=~=B JáåÅÜ=ï êÉåÅÜI=ì åëÅêÉï =íÜÉ=íï ç=Å~é=ëÅêÉï ë=íÜ~í=ëÉÅì êÉ=

íÜÉ=~Ç~éíÉê=ÉäÄçï ë=íç=íÜÉ=ê~Çáç=ëÜáÉäÇëK=oÉã çî É=íÜÉ=Äçäíë=~åÇ=åì íë=
EPLëJáåK=ï êÉåÅÜF=íÜ~í=ÜçäÇ=íÜÉ=íï ç=ëÉÅíáçåë=çÑ=íÜÉ=ê~Çáç=ëÜáÉäÇ=íçÖÉíÜÉê=
~åÇ=äáÑí=çÑÑ=íÜÉ=ê~Çáç=ëÜáÉäÇëK=i ççëÉå=íÜÉ=äçÅâ=ëÅêÉï =~åÇ=äáÑí=íÜÉ=Çáë=
íêáÄì íçê=ÄäçÅâë=çì í=çÑ=íÜÉ=ã ~ÖåÉíçK

NOS



qj =VJNTRMa=
NMNJNMP

fdk fqfl k =e^okbpp

ÑK= r åëÅêÉï =íÜÉ=Ñçì ê=åì íë=EJCJáåK=ï êÉåÅÜF=~íí~ÅÜáåÖ=íÜÉ=ã ~åáÑçäÇ=
êáåÖ=íç=íÜÉ=êÉ~ê=ëÉÅíáçå=é~êíáåÖ=Ñä~åÖÉK=i ççëÉå=íÜÉ=âåì êäÉÇ=åì í=ÜçäÇáåÖ=
íÜÉ=íï ç=Ü~äî Éë=çÑ=íÜÉ=ã ~åáÑçäÇ=êáåÖ=íçÖÉíÜÉê=~åÇ=äáÑí=çì í=íÜÉ=Ü~êåÉëëK
NMOK= a fp^ppbj _ i v K
~K= oÉã çî É=~ää=íÜÉ=éáÉêÅáåÖ=ëÅêÉï ë=Ñêçã =É~ÅÜ=ÇáëíêáÄì íçê=ÄäçÅâ=~åÇ=

ï áíÜÇê~ï =íÜÉ=áÖåáíáçå=Å~ÄäÉë=Ñêçã =íÜÉ=ÇáëíêáÄì íçê=ÄäçÅâëK
ÄK= r åëÅêÉï =íÜÉ=âåì êäÉÇ=åì í=ëÉÅì êáåÖ=íÜÉ=~Ç~éíÉê=ÉäÄçï =íç=íÜÉ=ã ~Ö=

åÉíç=ÅçåÇì áíK=r åëÅêÉï =íÜÉ=Åçì éäáåÖ=åì íë=EPLQJáåK=ï êÉåÅÜF=~í=É~ÅÜ=ÉåÇ=çÑ=
íÜÉ=ÅêçëëJçî Éê=Öêçì åÇ=ÅçåÇì áíI=~åÇ=ÑáêëíI=ëäáÇÉ=íÜÉ=~Ç~éíÉê=ÉäÄçï ë=çÑÑ=
íÜÉ=áÖåáíáçå=Å~ÄäÉëI=íÜÉå=ëäáÇÉ=íÜÉ=Öêçì åÇ=ÅçåÇì áí=çÑÑ=íÜÉ=Öêçì åÇ=ï áêÉK
ÅK= t áíÜ=~=B JáåÅÜ=ï êÉåÅÜI=ì åëÅêÉï =íÜÉ=Åçì éäáåÖ=åì í=~íí~ÅÜáåÖ=íÜÉ=

ëé~êâ=éäì Ö=ÅçåÇì áí=íç=íÜÉ=ã ~åáÑçäÇ=êáåÖI=~åÇ=ëäáÇÉ=íÜÉ=ÅçåÇì áí=~åÇ=
êì ÄÄÉê=Ö~ëâÉí=çÑÑ=íÜÉ=Å~ÄäÉK
ÇK= oÉéÉ~í=ëíÉéë=~=íç=Å=Ñçê=~ää=ëé~êâ=éäì Ö=Å~ÄäÉëK
ÉK= r åëÅêÉï =íÜÉ=âåì êäÉÇ=åì íë=ëÉÅì êáåÖ=íÜÉ=ã ~ÖåÉíç=ÅçåÇì áíë=íç=íÜÉ=

ã ~åáÑçäÇ=êáåÖ=~åÇ=ëäáÇÉ=íÜÉ=ã ~ÖåÉíç=ÅçåÇì áíë=çÑÑ=íÜÉ=Å~ÄäÉëK
ÑK= r åëÅêÉï =íÜÉ=âåì êäÉÇ=åì í=ÜçäÇáåÖ=íÜÉ=íï ç=Ü~äî Éë=çÑ=íÜÉ=ã ~åáÑçäÇ=

êáåÖ=~åÇ=ëí~êí=ï áíÜÇê~ï áåÖ=íÜÉ=áÖåáíáçå=Å~ÄäÉë=Ñêçã =íÜÉ=ã ~ÖåÉíç=çì íäÉí=
äì Öë=áå=êÉî ÉêëÉ=çÑ=íÜÉ=ï áêáåÖ=çêÇÉêK
NMPK= fk pmb` qfl k I=̀ i b^k fk d I=̂ k a =o bm̂ fo I=
~K= fåëéÉÅíáçåK
ENF=bñ~ã áåÉ=íÜÉ=áåëáÇÉ=ëì êÑ~ÅÉë=çÑ=~ää=é~êíëI=é~êíáÅì ä~êäó=~í=íÜÉ=Åçå=

åÉÅíáçåëI=Ñçê=åáÅâëI=Äì êëI=~åÇ=~Äê~ëáçåë=ï ÜáÅÜ=ã ~ó=íÉ~êI=çê=çíÜÉêï áëÉ=
Ç~ã ~ÖÉI=íÜÉ=Å~ÄäÉ=áåëì ä~íáçå=Çì êáåÖ=íÜÉ=ï áêáåÖ=çÑ=íÜÉ=Ü~êåÉëëK
EOF=fåëéÉÅí=íÜÉ=íï ç=Ü~äî Éë=çÑ=íÜÉ=ã ~åáÑçäÇ=êáåÖ=Ñçê=Åê~Åâë=~åÇ=

éì åÅíì êÉëK
EPF=fåëéÉÅí=íÜÉ=ÅçåÇì áí=Ñçê=~Äê~ëáçåë=çê=~=ÄêÉ~â=áå=íÜÉ=Äê~áÇáåÖ=ï áêÉK=

oÉéä~ÅÉ=áÑ=åÉÅÉëë~êóK
EQF=bñ~ã áåÉ=íÜÉ=íÜêÉ~Çë=çÑ=~ää=çì íäÉíë=~åÇ=Åçì éäáåÖ=åì íëK=
ÄK= ` äÉ~åáåÖK
ENF=` äÉ~å=Çáêíó=ÅçåÇì áíë=ï áíÜ=pl i s bk qI=Çêó=ÅäÉ~åáåÖI=áÑ=Å~êÄçå=

íÉíê~ÅÜäçêáÇÉ=áë=åçí=~î ~áä~ÄäÉK
EOF=t áíÜ=~=ï áêÉ=Äêì ëÜI=ÅäÉ~å=íÜÉ=íÜêÉ~Çë=çÑ=~äì ã áåì ã =Åçì éäáåÖë=

íç=êÉã çî É=çñáÇ~íáçå=ï ÜáÅÜ=ëçã Éíáã Éë=Ñçêã ë=çå=íÜÉ=íÜêÉ~ÇëK=qÜáë=çñáÇ~=
íáçå=ÄêÉ~âë=íÜÉ=Öêçì åÇÉÇ=ÅáêÅì áí=~åÇ=Å~ì ëÉë=ê~Çáç=áåíÉêÑÉêÉåÅÉK
ÅK= o Éé~áêK
ENF=páäî Éê=ëçäÇÉê=çê=Äê~òÉ=Åê~Åâë=áå=íÜÉ=ã ~åáÑçäÇ=êáåÖK
EOF=páäî Éê=ëçäÇÉê=íç=íÜÉ=ã ~åáÑçäÇ=êáåÖ=~åó=ã çì åíáåÖ=Åäáéë=íÜ~í=Ü~î É=

ÄÉÅçã É=äççëÉK
EPF=a êÉëë=ì é=Ç~ã ~ÖÉÇ=íÜêÉ~ÇëK
EQF=oÉéä~ÅÉ=ÇÉÑÉÅíáî É=ÅçåÇì áíëK
ERF=oÉéä~ÅÉ=çì íäÉí=äì Öë=Äó=êÉã çî áåÖ=íÜÉ=ÇÉÑÉÅíáî É=äì ÖëX=ì ëÉ=~=íçêÅÜ=

Ü~î áåÖ=~=ï áÇÉ=Ñä~ã É=Eçê=íï ç=íçêÅÜÉë=áÑ=åÉÅÉëë~êóF=íç=ÜÉ~í=íÜÉ=ÅáêÅì ã J

NOT



qj =VJNTRMa=
NMPJNMQ

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

ÑÉêÉåÅÉ=çÑ=íÜÉ=àçáåí=ì åáÑçêã äóI=á~åÇ=ï áíÜ=~=é~áê=çÑ=éäáÉêë=äáÑí=çÑÑ=íÜÉ=çì íäÉí=
äì ÖK=páäî Éê=ëçäÇÉê=~=åÉï =çì íäÉí=äì Ö=íç=íÜÉ=ã ~åáÑçäÇ=êáåÖëK=̂ í=íáã Éë=áí=ã ~ó=
ÄÉ=ã çêÉ=ÉÅçåçã áÅ~ä=íç=êÉéä~ÅÉ=Ü~äÑ=íÜÉ=ã ~åáÑçäÇ=êáåÖ=ê~íÜÉê=íÜ~å=íç=êÉ=
éä~ÅÉ=ëÉî Éê~ä=çì íäÉí=äì ÖëK
ESF=qç=êÉéä~ÅÉ=~=ëáåÖäÉ=áÖåáíáçå=Å~ÄäÉI=éêçÅÉÉÇ=~ë=Ñçääçï ëW=êÉã çî É=

íÜÉ=ëé~êâ=éäì Ö=íÉêã áå~ä=ÉäÄçï =~åÇ=ëé~êâ=éäì Ö=ÅçåÇì áí=~åÇ=ï áíÜÇê~ï =íÜÉ=
Å~ÄäÉ=Ñêçã =íÜÉ=ÇáëíêáÄì íçê=ÄäçÅâK=qç=íÜÉ=ëé~êâ=éäì Ö=ÉåÇ=çÑ=íÜÉ=Å~ÄäÉI=
ëçäÇÉê=~=ëáñJÑççí=äÉåÖíÜ=çÑ=k çK=NQ=ï áêÉK=t áíÜÇê~ï =íÜÉ=Å~ÄäÉ=Ñêçã =íÜÉ=
ã ~ÖåÉíç=çì íäÉí=äì ÖI=~åÇ=ì åëçäÇÉê=íÜÉ=ÇÉÑÉÅíáî É=Å~ÄäÉ=Ñêçã =íÜÉ=KëíêáåÖÉê=
ï áêÉI=ï ÜáÅÜ=áë=åçï =áå=íÜÉ=ã ~åáÑçäÇ=êáåÖ=áå=éä~ÅÉ=çÑ=íÜÉ=Å~ÄäÉK=` ì í=~=
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î Éåíë=íÜÉ=ÑáÉäÇ=Åçáäë=Ñêçã =äççëÉåáåÖ=Çì êáåÖ=ëÉêî áÅÉK
ÑK= c êçåí=e É~Ç=̂ ëëÉã Ääó= EÑáÖK=RRFK=̀ äÉ~å=íÜÉ=Ñêçåí=ÜÉ~Ç=~ëëÉã Ääó=

íÜçêçì ÖÜäó=ï áíÜ=Å~êÄçå=íÉíê~ÅÜäçêáÇÉ=~åÇ=Åçã éêÉëëÉÇ=~áê=íç=êÉã çî É=~ää=
ÑçêÉáÖå=ã ~íÉêá~ä=ëì ÅÜ=~ë=ÅçééÉê=ÅÜáéëI=ëçäÇÉêI=çê=Å~êÄçå=Çì ëíK=^ ÑíÉê=
ÅäÉ~åáåÖI=áåëéÉÅí=Ñçê=ï É~âÉåÉÇ=çê=Äì êåí=áåëì ä~íáçåI=~åÇ=íÉëí=Ñçê=Öêçì åÇë=
~ë=áåëíêì ÅíÉÇ=áå=é~ê~Öê~éÜ=NNPK=oÉéä~ÅÉ=íÜÉ=Äêì ëÜ=Äç~êÇ=áÑ=íÜÉ=áåëì ä~íáçå=
áë=Åê~ÅâÉÇ=çê=Äì êåí=Eé~êK=NNTFK

ÖK= _ êì ëÜÉëK=qÜÉ=ã ~ñáã ì ã =éÉêã áëëáÄäÉ=ï É~ê=çÑ=Äêì ëÜÉë=áë={JáåÅÜ=
Ñêçã =~=åÉï =äÉåÖíÜ=çÑ=s ~JáåÅÜI=çê=ï ÜÉå=íÜÉ=~ã çì åí=çÑ=Äêì ëÜ=êÉã ~áåáåÖ=
áë=JåÑJáåÅÜK=e çï Éî ÉêI=êÉéä~ÅÉ=Äêì ëÜÉë=ÄÉÑçêÉ=íÜÉáê=ã ~ñáã ì ã =ï É~ê=äáã áí=
áë=êÉ~ÅÜÉÇ=áå=çêÇÉê=íç=~ëëì êÉ=éêçéÉê=çéÉê~íáçå=ì åíáä=íÜÉ=åÉñí=áåëéÉÅíáçå=
éÉêáçÇK
ÜK= fåíÉêã ÉÇá~íÉ=e É~Ç=_É~êáåÖ=i áåÉêK= få=íÜÉ=Éî Éåí=íÜ~í=êÉéä~ÅÉ=

ã Éåí=çÑ=íÜÉ=äáåÉê=áë=êÉèì áêÉÇ=áåëí~ää=~=åÉï =áåíÉêã ÉÇá~íÉ=ÜÉ~ÇK

NNOK= ` i b^o ^k ` b=` e ^o qK
qÜÉ=Ñçääçï áåÖ=ÅÜ~êí=áë=éêçî áÇÉÇ=~ë=~å=~áÇ=áå=ÅÜÉÅâáåÖ=ÅäÉ~ê~åÅÉë=ï ÜÉå=

áåëéÉÅíáåÖ=çê=êÉ~ëëÉã ÄäóáåÖ=ÖÉåÉê~íçêë=~í=çî ÉêÜ~ì äK
a ÉëÅêáéíáçå= ` äÉ~ê~åÅÉ

v çâÉ=~ëëÉã Ääó=fa = E~ë=ã É~ëì êÉÇ=ÄÉíï ÉÉå
éçäÉ=ëÜçÉëF=KKKKKKKKKKKKKKKKKKKKKKKKK=PKSTU! mäì Ö= Ö~ÖÉ=?d ç?

cêçåí=ÜÉ~Ç=Ä~ää=ÄÉ~êáåÖ=l a KKKKKKKKKKKKKK= MKMMMQqGJMKMMMQi G
cêçåí=ÜÉ~Ç=Ä~ää=ÄÉ~êáåÖë=fa =KKKKKKKKKKKKK= MKMMMOqGJMKMMMRi G
fåíÉêã ÉÇá~íÉ=ÜÉ~Ç=Ä~ää=ÄÉ~êáåÖ=l a =KKKKKKK= MKMMMRqGJl Kl l l l i WWZ
_ ì ëÜáåÖ=áå=Çêáî É=Åçì éäáåÖKKKKKKKKKKKKKKKK= mêÉëë=Ñáí
a êáî É=Åçì éäáåÖ=íÜêì ëí=ï ~ëÜÉê=EíÜáÅâåÉëëF=KKKK= MKMQMJáåK=ã áå

i G! i ççëÉK= qG! qáÖÜíK
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qj =VJNTRMa=
NNPJNNQ

l oa k^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

NNPK= qbpq=̂ q=a fp^ppbj _ i v K
qÉëí=íÜÉ=~êã ~íì êÉI=íÜÉ=óçâÉ=~åÇ=íÜÉ=ÑáÉäÇ=Åçáä=~ëëÉã Ääó=Ñçê=ëÜçêí=

Öêçì åÇI=~åÇ=çéÉå=ÅáêÅì áíë=ÄÉÑçêÉ=~ëëÉã ÄäáåÖI=ï áíÜ=~=O=OMJî çäí=~äíÉêå~íáåÖ=
Åì êêÉåí=Ü~î áåÖ=~=ä~ã é=áå=ëÉêáÉëK=fÑ=~=OOMJî çäí=äáåÉ=áë=åçí=~î ~áä~ÄäÉI=NNM=
î çäíë=ï áää=ÇçK
~K= l éÉå=cáÉäÇ=̀ áêÅì áíK=` çååÉÅí=íÜÉ=íï ç=íÉêã áå~äë=çÑ=ä~ã é=ÅáêÅì áí=

íç=íÜÉ=íï ç=ÑáÉäÇ=íÉêã áå~äë=çÑ=íÜÉ=óçâÉ=~ëëÉã ÄäóK=qÜÉ=ä~ã é=ï áää=äáÖÜí=áÑ=
íÜÉ=ÅáêÅì áí=áë=Åçåíáåì çì ëK
ÄK= d êçì åÇÉÇ=cáÉäÇ=̀ áêÅì áíK=̀ çååÉÅí=çåÉ=íÉêã áå~ä=çÑ=íÜÉ=ä~ã é=Åáê=

Åì áí=íç=çåÉ=çÑ=íÜÉ=ÑáÉäÇ=íÉêã áå~äë=çÑ=íÜÉ=óçâÉ=~ëëÉã ÄäóI=íÜÉ=çíÜÉê=ÑáÉäÇ=
íÉêã áå~ä=ÄÉáåÖ=ÑêÉÉK=qçì ÅÜ=íÜÉ=çíÜÉê=íÉêã áå~ä=çÑ=íÜÉ=ä~ã é=ÅáêÅì áí=íç=íÜÉ=
óçâÉK=qÜÉ=ä~ã é=ï áää=äáÖÜí=áÑ=íÜÉ=ÑáÉäÇ=áë=Öêçì åÇÉÇK=k l qbW=fÑ=~å=çÜã J=
ã ÉíÉê=áë=~î ~áä~ÄäÉI=íÜÉ=ÑáÉäÇ=Åçáäë=ã ~ó=ÄÉ=íÉëíÉÇ=Ñçê=ëÜçêíI=Öêçì åÇI=~åÇ=
çéÉå=ÅáêÅì áíë=Äó=ã É~ëì êáåÖ=íÜÉ=êÉëáëí~åÅÉ=çÑ=íÜÉ=ÑáÉäÇ=Åçáä=ï áåÇáåÖK=qÜáë=
ëÜçì äÇ=ÄÉ=NPKT=çÜã ë=éäì ë=çê=ã áåì ë=Ñáî É=éÉêÅÉåíK
ÅK= pÜçêíÉÇ=̂ êã ~íì êÉK=qç=íÉëí=Ñçê=~=ëÜçêíÉÇ=~êã ~íì êÉI=ì ëÉ=~=Öêçï äÉêK
ÇK= d êçì åÇÉÇ=̂ êã ~íì êÉK=` çååÉÅí=çåÉ=ëáÇÉ=çÑ=íÜÉ=ä~ã é=ÅáêÅì áí=íç=íÜÉ=

~êã ~íì êÉ=ëÜ~ÑíK=̀ çååÉÅí=íÜÉ=çíÜÉê=íÉêã áå~ä=çÑ=íÜÉ=ä~ã é=ÅáêÅì áí=íç=íÜÉ=
Åçã ã ì í~íçê=Ä~êëK=fÑ=íÜÉ=~êã ~íì êÉ=áë=Öêçì åÇÉÇI=íÜÉ=ä~ã é=ï áää=äáÖÜíK
ÉK= l éÉå=̂ êã ~íì êÉK=bñ~ã áåÉ=íÜÉ=Åçã ã ì í~íçê=Ñçê=Ää~Åâ=çê=Äì êåí=

Åçã ã ì í~íçê=Ä~êëI=~åÇ=ÄÉ=ëì êÉ=íÜ~í=~ää=ÅçåÇì Åíçêë=~êÉ=Ñáêã äó=ëçäÇÉêÉÇ=íç=
íÜÉ=êáëÉêëK=i ççëÉ=ÅçåÇì Åíçêë=çê=Ää~ÅâÉåÉÇ=Åçã ã ì í~íçê=Ä~ê=áåÇáÅ~íÉ=íÜÉ=
éçëëáÄáäáíó=çÑ=~å=çéÉå=ÅáêÅì áíK
ÑK= cêçåí=e É~Ç=̂ ëëÉã ÄäóK=qÉëí=Ñçê=Öêçì åÇë=ÄÉíï ÉÉå=íÜÉ=Äêì ëÜ=ÄçñÉë=

~åÇ=íÜÉ=Ñêçåí=ÜÉ~Ç=Äó=êÉéä~ÅáåÖ=íÜÉ=íÉêã áå~ä=çÑ=íÜÉ=ä~ã é=ÅáêÅì áí=çå=íÜÉ=
Äêì ëÜ=Äç~êÇ=~åÇ=íÜÉ=çíÜÉê=íÉêã áå~ä=çå=íÜÉ=ÜÉ~ÇK=qÜÉ=ä~ã é=ï áää=äáÖÜí=áÑ=
íÜÉ=Äç~êÇ=áë=Öêçì åÇÉÇK

NNQK= ^ppbj _ i v K
få=~ëëÉã ÄäáåÖ=íÜÉ=ÖÉåÉê~íçêI=çÄëÉêî É=íÜÉ=Ñçääçï áåÖ=éêÉÅ~ì íáçåëW
~K= ^ êã ~íì êÉK=t áéÉ=íÜÉ=~êã ~íì êÉ=ëÜ~Ñí=ï áíÜ=~å=çáäJÇ~ã éÉåÉÇ=ÅäçíÜ=

íç=éêÉî Éåí=êì ëíK

ÄK= cêçåí=e É~ÇK=q~âÉ=Å~êÉ=íç=~ëëÉã ÄäÉ=íÜÉ=Ñêçåí=ÜÉ~Ç=áå=ÅçêêÉÅí=
éçëáíáçåK=` çååÉÅí=ÑáÉäÇ=äÉ~Çë=áå=íÜÉ=ë~ã É=éçëáíáçåë=~ë=åçíÉÇ=ÄÉÑçêÉ=
~ëëÉã Ääó=Eé~êK=NNTFK
ÅK= _ êì ëÜÉëK=qÜÉ=Äêì ëÜÉë=ëÜçì äÇ=ÄÉ=~=ÑêÉÉ=Ñáí=ï áíÜçì í=ÉñÅÉëëáî É=ëáÇÉ=

éä~ó=áå=íÜÉ=Äêì ëÜ=ÄçñÉëK=t áéÉ=ÄáåÇáåÖ=Äêì ëÜÉë=ÅäÉ~å=ï áíÜ=~=ÅäçíÜ=
ã çáëíÉåÉÇ=áå=Å~êÄçå=íÉíê~ÅÜäçêáÇÉ=~åÇ=Ä~âÉ=~í=OMM=c=Ñçê=íï ç=íç=Ñçì ê=
Üçì êëK=qÜÉ=Äêì ëÜ=ëéêáåÖë=ëÜçì äÇ=ÄÉ~ê=ÅÉåíê~ääó=~Ö~áåëí=íÜÉ=íçé=çÑ=íÜÉ=
Äêì ëÜÉë=ëç=íÜ~í=Ñì ää=ëéêáåÖ=éêÉëëì êÉ=ï áää=ÄÉ=íê~åëã áííÉÇK=qç=áåëì êÉ

NQM



qj =VJNTRMa=
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éêçéÉê=ëÉ~íáåÖ=çÑ=åÉï =Äêì ëÜÉëI=éä~ÅÉ=~=íÜáå=ëíêáé=çÑ=k çK=MMM=ë~åÇé~éÉê=
ì åÇÉê=íÜÉ=Äêì ëÜÉë=ï áíÜ=íÜÉ=ë~åÇÉÇ=ëáÇÉ=çÑ=íÜÉ=é~éÉê=áå=Åçåí~Åí=ï áíÜ=
íÜÉ=Äêì ëÜ=ëì êÑ~ÅÉK=̀ ^ r qfl k W=a ç=åçí=ì ëÉ=Åç~êëÉ=ë~åÇé~éÉê=çê=Éã Éêó=
ÅäçíÜK=qì êå=íÜÉ=~êã ~íì êÉ=ëäçï äó=áå=íÜÉ=éêçéÉê=ÇáêÉÅíáçå=çÑ=êçí~íáçå=
ì åíáä=íÜÉ=Äêì ëÜÉë=~êÉ=Åçã éäÉíÉäó=ëÉ~íÉÇK=oÉã çî É=~ää=ë~åÇ=çê=ã Éí~ä=
é~êíáÅäÉë=ï áíÜ=Åçã éêÉëëÉÇ=~áêK
ÇK= _ êì ëÜ=péêáåÖëK=qÉëí=íÜÉ=Äêì ëÜ=ëéêáåÖë=ï áíÜ=~=ëã ~ää=ëéêáåÖ=Ä~ä=

~åÅÉ=Ñçê=êÉèì áêÉÇ=íÉåëáçåK=fÑ=íÜÉ=íÉåëáçå=áë=äÉëë=íÜ~å=OS=çì åÅÉë=çê=ã çêÉ=
íÜ~å=PM=çì åÅÉë=ï ÜÉå=ëéêáåÖ=äÉ~î Éë=íÜÉ=íçé=çÑ=~=åÉï =Äêì ëÜI=êÉéä~ÅÉ=
íÜÉ=ëéêáåÖëK
ÉK= mçäÉ=pÜçÉ=pÅêÉï ëK=t áéÉ=íÜÉ=éçäÉ=ëÜçÉë=ï áíÜ=~å=çáäJÇ~ã éÉåÉÇ=

ÅäçíÜ=íç=éêÉî Éåí=êì ëíK=̂ ë=~=éêÉÅ~ì íáçå=~Ö~áåëí=éçëëáÄäÉ=ëÉÉé~ÖÉ=çÑ=l fi I=
ÉåÖáåÉI=áåíç=íÜÉ=ÖÉåÉê~íçêI=Öêçì åÇ=íÜÉ=éçäÉ=ëÜçÉ=ëÅêÉï ëI=~åÇ=Åç~í=íÜÉ=
ì åÇÉê=ëáÇÉë=çÑ=íÜÉ=ëÅêÉï =ÜÉ~Çë=ï áíÜ=ä~Åèì Éê=àì ëí=ÄÉÑçêÉ=~ëëÉã ÄäáåÖ=ëÅêÉï ëK=
t ÜÉå=íÜÉ=ä~Åèì Éê=ÇêáÉë=áí=ï áää=Ñçêã =~=ëÉ~ä=ÄÉíï ÉÉå=íÜÉ=ëÅêÉï =ÜÉ~Ç=~åÇ=
íÜÉ=Åçì åíÉêÄçêÉ=áå=íÜÉ=óçâÉK
ÑK= cáÉäÇ=̀ çáäë=~åÇ=mçäÉ=pÜçÉëK=qç=ÄÉ=ëì êÉ=íÜ~í=íÜÉ=ÑáÉäÇ=óçâÉ=~åÇ=

éçäÉ=ëÜçÉë=~êÉ=éêçéÉêäó=ã ~ÖåÉíáòÉÇ=~ÑíÉê=~ëëÉã ÄäóI=Ñä~ëÜ=íÜÉ=ÑáÉäÇ=Äó=
ÅçååÉÅíáåÖ=íÜÉ=éçëáíáî É=ÑáÉäÇ=íÉêã áå~ä=EcHF=íç=íÜÉ=éçëáíáî É=ëáÇÉ=çÑ=~=
NOJî çäí=Ä~ííÉêóI=~åÇ=ã çã Éåí~êáäó=íçì ÅÜ=íÜÉ=åÉÖ~íáî É=ëáÇÉ=çÑ=íÜÉ=Ä~ííÉêó=
íç=íÜÉ=åÉÖ~íáî É=íÉêã áå~ä=çÑ=íÜÉ=ÖÉåÉê~íçê=Ê =! =FK=e çï Éî ÉêI=áÑ=íÜÉ=ÖÉåÉê~íçê=
áë=ÅçååÉÅíÉÇ=íç=íÜÉ=Åçåíêçä=ÄçñI=äáÑí=çÑÑ=íÜÉ=Äêì ëÜÉë=ÄÉÑçêÉ=Ñä~ëÜáåÖ=íÜÉ=
ÑáÉäÇK=oÉÑÉê=íç=ï áêáåÖ=Çá~Öê~ã =EÑáÖK=ROFK
ÖK= oÉéä~ÅÉ=~ää=äçÅâáåÖ=ÇÉî áÅÉë=~åÇ=ë~ÑÉíó=ï áêÉK

NNRK= qbpqK
j çì åí=íÜÉ=ÖÉåÉê~íçê=çå=~=íÉëí=ÄÉåÅÜ=~åÇ=ÅçååÉÅí=ï áíÜ=~=î çäí~ÖÉ=

Åçåíêçä=EbÅäáéëÉ=qóéÉ=SSTI=j çÇÉä=O=çê=QI=píóäÉ=̂ F=~åÇ=~=äç~Ç=~ë=ëÜçï å=
áå=ÑáÖì êÉ=RSK=` çååÉÅíáçåë=~êÉ=ã ~ÇÉ=ï áíÜ=k çK=U=_K=~åÇ=pK=Ö~ÖÉ=ÑäÉñáÄäÉ=
áåëì ä~íÉÇ=ï áêÉ=ÉñÅÉéí=íÜÉ=ÑáÉäÇ=äÉ~Ç=EcH=ÖÉåÉê~íçê=íç=c=H=Åçåíêçä=ÄçñF=
ï ÜáÅÜ=ã ~ó=ÄÉ=çÑ=k çK=NU=ï áêÉK=oÉã çî É=íÜÉ=ÄÉ~êáåÖ=êÉí~áåÉê=Å~é=~í=íÜÉ=
Åçã ã ì í~íçê=ÉåÇ=çÑ=íÜÉ=ÖÉåÉê~íçê=áå=çêÇÉê=íç=ÇÉíÉêã áåÉ=íÜÉ=~êã ~íì êÉ=
êÉî çäì íáçåë=ï áíÜ=~=Ü~åÇ=í~ÅÜçã ÉíÉêK=oÉéä~ÅÉ=íï ç=çÑ=íÜÉ=êÉí~áåÉê=Å~é=
ëÅêÉï ë=ì ëáåÖ=ï ~ëÜÉêë=ëì ÑÑáÅáÉåíäó=ä~êÖÉ=íç=äçÅâ=íÜÉ=çì íÉê=ÄÉ~êáåÖ=ê~ÅÉ=
áå=éä~ÅÉK=` ^ r qfl k W=a ç=åçí=çéÉê~íÉ=íÜÉ=ÖÉåÉê~íçê=ï áíÜ=íÜÉ=ÄÉ~êáåÖ=
êÉí~áåÉê=Å~é=êÉã çî ÉÇ=ì åíáä=íÜÉ=çì íÉê=ÄÉ~êáåÖ=ê~ÅÉ=Ü~ë=ÄÉÉå=äçÅâÉÇ=áå=
éä~ÅÉ=~ë=ÇÉëÅêáÄÉÇ=~Äçî ÉK
~K= e É~í=o ì åK=a êáî É=íÜÉ=ÖÉåÉê~íçê=ï áíÜ=íÜÉ=ï áåÇçï =ëíê~é=áå=éä~ÅÉ=

~í=áíë=ê~íÉÇ=ã áåáã ì ã =ëéÉÉÇ=EOSMM=êÉî çäì íáçåë=éÉê=ã áåì íÉF=~åÇ=Ñì ää=äç~Ç=
EPM=î çäíëI=RM=~ã éKF=Ñçê=~=éÉêáçÇ=çÑ=äLO=Üçì êK=qÜÉ=íÉã éÉê~íì êÉ=êáëÉ=çÑ=íÜÉ=
ÖÉåÉê~íçê=óçâÉ=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=s ~JÜçì ê=ÜÉ~í=êì å=ëÜçì äÇ=åçí=ÉñÅÉÉÇ=
NNO=cK=fÑ=íÜÉ=íÉã éÉê~íì êÉ=êáëÉ=ÉñÅÉÉÇë=íÜáë=î ~äì ÉI=Çáë~ëëÉã ÄäÉ=íÜÉ=ÖÉå=
Éê~íçê=~åÇ=êÉÅÜÉÅâ=íÜÉ=ÅäÉ~ê~åÅÉëK

NQN



qj =VJNTRMa=
NNRJNNS

l oak^k ` b= j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

d bk bo ^ ql o

s l i q^ d b=` l k qo l i

i l ^ a

o^= ma= SSRQ

cfd KR=t fo fk d = a f^ d o ^ j = c l o = qbpqfk d =
qeb=bk d fk b=d bk bo ^ ql o =^ k a=s l i q^ d b=` l k qo l i

ÑáÖì êÉ=RS! pÅÜÉã ~íáÅ= t áêáåÖ=aá~Öê~ã =Ñçê=qÉëíáåÖ=íÜÉ=båÖáåÉ=
dÉåÉê~íçê=~åÇ=sçäí~ÖÉ=̀ çåíêçä

ÜK= d êçì åÇ=qÉëíK=t ÜáäÉ=ëíáää=ÜçíI=~ÑíÉê=íÜÉ=Åçã éäÉíáçå=çÑ=íÜÉ=ÜÉ~í=
êì åI=ëì ÄàÉÅí=íÜÉ=ÖÉåÉê~íçê=íç=~=OOMJî çäí=çê=NNMJî çäí=~äíÉêå~íáåÖ=Åì êêÉåí=
Öêçì åÇ=íÉëí=ì ëáåÖ=~=ä~ã é=áå=ëÉêáÉëK=̀ ^ r qfl k W=oÉã çî É=íÜÉ=̂ ! íÉêã áå~ä=
Öêçì åÇáåÖ=ï ~ëÜÉê=ÄÉÑçêÉ=íÜÉ=Öêçì åÇ=íÉëíáåÖK=mä~ÅÉ=çåÉ=íÉêã áå~ä=çÑ=~=
OOMJî çäí=çê=NNMJî çäí=ä~ã é=ÅáêÅì áí=çå=íÜÉ=óçâÉ=~åÇ=íçì ÅÜ=íÜÉ=çíÜÉê=
íÉêã áå~ä=íç=É~ÅÜ=çÑ=íÜÉ=íÜêÉÉ=íÉêã áå~ä=éçëíë=áå=íì êåK=qÜÉ=ä~ã é=ï áää=äáÖÜí=
áÑ=íÜÉ=ì åáí=áë=Öêçì åÇÉÇK

NNSK= fk pq^ i i ^qfl kK
fåëí~ää=íÜÉ=ëDóJáåÅÜ=s Éääì ã çáÇ=çå=íÜÉ=ÖÉåÉê~íçê=ã çì åíáåÖ=é~Ç=~í=íÜÉ=

êÉ~ê=çÑ=íÜÉ=ÉåÖáåÉI=~åÇ=ëäáÇÉ=íÜÉ=ÖÉåÉê~íçê=áåíç=éä~ÅÉ=çî Éê=íÜÉ=ëíì ÇëK=
fåëí~ää=íÜÉ=ÖÉåÉê~íçê=ï áíÜ=íÜÉ=ÅçåÇì áí=çéÉåáåÖ=áå=íÜÉ=íÉêã áå~ä=ëÜáÉäÇ=
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VTOTMJQ=
NNUK?=i fpq=l c =ql l i pK
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ã çÇáÑáÅ~íáçå=çÑ=íÜÉ=j çÇÉä=O=ï ÜáÅÜ=éêçî áÇÉë=Ñì ëÉ=éêçíÉÅíáçå=íç=íÜÉ=ì åáíK=
t ÜÉå=íÜÉ=~ì ñáäá~êó=ÖÉåÉê~íáåÖ=ëÉí=áë=ì ëÉÇ=ï áíÜ=íÜÉ=j çÇÉä=Q=ì åáíI=~ÇÇ=~=
êÉëáëíçê=íç=íÜÉ=ÖÉåÉê~íçê=ëï áíÅÜ=ÄçñK= ` çåî Éêí=~ää=j çÇÉä=O= ì åáíë=íç=
j çÇÉä=Q=áå=~ÅÅçêÇ~åÅÉ=ï áíÜ=cáÉäÇ=pÉêî áÅÉ=j çÇáÑáÅ~íáçå=t çêâ=l êÇÉê=
d JNMQJt NI=cÉÄêì ~êó=NOI=NVQOK=fåëíêì Åíáçåë=Ñçê=Åçåî ÉêíáåÖ=íÜÉ=j çÇÉä=
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oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P=^ka= j Q

f

á

áá

¡=
Ö

N



o
^
q`
e
b
qp
=^
a
gr
p
q
fk
d
=
t
e
b
b
i J
=

^
a
gr
p
qf
k
d
=t

e
b
b
i

o
bs
bo
pb
=
`
r
o
o
b
k
q=
`
r
q=
l
r
q=
^
p
p
b
j
_
i v

ç= ç ã ë ë

s
l
i q
^
d
b
=
o
b
d
r
i ^
ql
o
=^
p
p
b
j
_
i v
=J

`
r
o
o
b
k
q=
i f
j
fq
^
q
l
o
=
^
p
p
b
j
_
i v

o
^
q`
e
b
qp
=^
a
gr
p
q
fk
d
=t
e
b
b
i

o^
=
ma
=
NM
TV
U

Ñá
Ö
ì
êÉ
=S
N!
m
~å
Éä
I=
p
áÇ
É=
s
áÉ
ï
I=
s
ç
äí
~Ö
É=̀

çå
íê
çä
! b
Åä
áé
ëÉ
=
qó
éÉ
=S
ST
JQ
Ĵ
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êÉèì áêÉÇ=Ñçê=ÅÜ~êÖáåÖ=íÜÉ=Ä~ííÉêóK=fí=ÅçååÉÅíë=íÜÉ=ÖÉåÉê~íçê=íç=íÜÉ=Ä~í=
íÉêó=~åÇ=íÜÉ=ÉäÉÅíêáÅ~ä=ëóëíÉã =ï ÜÉå=íÜÉ=ÖÉåÉê~íçê=î çäí~ÖÉ=ÉñÅÉÉÇë=íÜÉ=
Ä~ííÉêó=î çäí~ÖÉI=~åÇ=ÇáëÅçååÉÅíë=áí=ï ÜÉå=íÜÉ=Ä~ííÉêó=î çäí~ÖÉ=ÉñÅÉÉÇë=
íÜÉ=ÖÉåÉê~íçê=î çäí~ÖÉK

NOMK= o bj l s ^ i =EÑáÖK=SOFK
qÜÉêÉ=~êÉ=íï ç=ëÉé~ê~íÉ=î çäí~ÖÉ=ÅçåíêçäëX=çåÉ=Ñçê=íÜÉ=ÉåÖáåÉ=ÖÉåÉê~íçêI=

~åÇ=çåÉ=Ñçê=íÜÉ=~ì ñáäá~êó=ÖÉåÉê~íçêK=qÜÉëÉ=~êÉ=ÄçäíÉÇ=íç=~=Äê~ÅâÉí=çå=
íÜÉ=êÉ~ê=çÑ=íÜÉ=Ä~ííÉêó=Äçñ=ÄÉåÉ~íÜ=íÜÉ=íì êêÉí=Ä~ëâÉíK=_ÉÑçêÉ=ëí~êíáåÖ=
êÉã çî ~äI=ã ~âÉ=ëì êÉ=Ä~ííÉêó=ëï áíÅÜ=áë=çéÉåK
~K= qçé=_ çñ=~åÇ=` çî ÉêK=j çëí=áåëéÉÅíáçå=~åÇ=êÉé~áê=ï çêâ=Å~å=ÄÉ=

ÇçåÉ=Äó=êÉã çî áåÖ=íÜÉ=íçé=Äçñ=~åÇ=áíë=Åçî Éê=Ñêçã =íÜÉ=Äçííçã =ÄçñK=qç=
êÉã çî É=íÜÉëÉI=é~êíëI=êÉäÉ~ëÉ=íÜÉ=ëéêáåÖ=Å~íÅÜ=çå=íçé=çÑ=íÜÉ=Åçî Éê=~åÇ=
äáÑí=íÜÉ=íçé=Äçñ=ï áíÜ=áíë=Åçî Éê=çÑÑ=íÜÉ=Äçííçã =ÄçñK
ÜK= _ çííçã =_ çñ=EÑáÖK=SPFK=qç=êÉã çî É=íÜÉ=Äçííçã =Äçñ=ÇáëÅçååÉÅí=íÜÉ=

Å~ÄäÉë=Ñêçã = íÜÉ=íÉêã áå~ä=éçëíë=~åÇ=í~Ö=íÜÉã =Ñçê=ÅçêêÉÅí=~ëëÉã ÄäóK=
r åëÅêÉï =íÜÉ=âåì êäÉÇ=åì íë=ÜçäÇáåÖ=íÜÉ=íï ç=ÅçåÇì áíë=íç=íÜÉ=Äçñ=~åÇ=éì ää=
íÜÉ=ÉåÇë=çÑ=íÜÉ=Å~ÄäÉë=çì í=çÑ=íÜÉ=ÄçñW=oÉã çî É=íÜÉ=Ñçì ê=ëÅêÉï ë=ÜçäÇáåÖ=
íÜÉ=äçï Éê=Äçñ=íç=íÜÉ=Äê~ÅâÉíI=~åÇ=êÉã çî É=íÜÉ=äçï Éê=ÄçñK

NONK= a fp^ppbj _ i v K
s Éêó=äáííäÉ=Çáë~ëëÉã Ääó=áë=êÉèì áêÉÇ=ÄÉóçåÇ=êÉã çî áåÖ=íÜÉ=é~åÉä=ï áíÜ=

íÜÉ=Åçåíêçä=ì åáíë=Ñêçã =íÜÉ=íçé=Äçñ=~åÇ=êÉã çî áåÖ=íÜÉ=ëÉé~ê~íÉ=ì åáíë=
Ñêçã =íÜÉ=é~åÉäK=oÉã çî ~ä=çÑ=íÜÉ=Åçåí~Åíë=áë=ÇÉëÅêáÄÉÇ=áå=é~ê~Öê~éÜ=NOOK
~K= oÉã çî É=íÜÉ=äçÅâáåÖ=ï áêÉë=~åÇ=ëÅêÉï ë=ï áíÜ=éä~áå=~åÇ=äçÅâ=ï ~ëÜÉêë=

ëÉÅì êáåÖ=íÜÉ=Åçî Éê=íç=íÜÉ=íçé=Äçñ=~åÇ=äáÑí=íÜÉ=Åçî Éê=Ñêçã =íÜÉ=ÄçñK
ÜK= m~åÉä=̂ ëëÉã ÄäóK=qç=êÉã çî É=íÜÉ=é~åÉä=~ëëÉã Ääó=Ñêçã =íÜÉ=íçé=

ÄçñI=ÇáëÅçååÉÅí=íÜÉ=Å~ÄäÉ=íÉêã áå~äë=Ñêçã =íÜÉ=íÉêã áå~ä=éçëíë=~í=ÄçíÜ=
ÉåÇë=çÑ=íÜÉ=Äçñ=~åÇ=í~Ö=íÜÉã =Ñçê=ÅçêêÉÅí=~ëëÉã ÄäóK=oÉã çî É=äçÅâáåÖ=
ï áêÉë=~åÇ=Ñçì ê=ëÅêÉï ë=Ñêçã =íÜÉ=ì åÇÉê=ëáÇÉ=çÑ=íÜÉ=êì ÄÄÉê=ëÜçÅâ=~ÄëçêÄÉêë=
áå=íÜÉ=Äçííçã =çÑ=íÜÉ=íçé=ÄçñK=oÉã çî É=íÜÉ=é~åÉä=~ëëÉã ÄäóK
ÅK= s çäí~ÖÉ=o ÉÖì ä~íçêK=qÜÉ=î çäí~ÖÉ=êÉÖì ä~íçê=áë=Ñ~ëíÉåÉÇ=íç=íÜÉ=é~åÉä=

Äó=íï ç=ëÅêÉï ëK=qç=êÉã çî É=íÜÉ=êÉÖì ä~íçê=ÇáëÅçååÉÅí=íÜÉ=Å~ÄäÉë=~åÇ=í~Ö=
íÜÉã =Ñçê=ÅçêêÉÅí=~ëëÉã ÄäóK=oÉã çî É=íÜÉ=äçÅâáåÖ=ï áêÉ=~åÇ=ëÅêÉï ë=Ñêçã =
íÜÉ=Äçííçã =çÑ=íÜÉ=é~åÉä=~åÇ=êÉã çî É=íÜÉ=êÉÖì ä~íçêK
ÇK= ` ì êêÉåí=i áã áí~íçêK=qÜÉ=Åì êêÉåí=äáã áí~íçê=áë=Ñ~ëíÉåÉÇ=íç=~=Äê~ÅâÉí=

çê=ÜÉÉä=áêçå=ï ÜáÅÜ=áå=íì êå=áë=Ñ~ëíÉåÉÇ=íç=íÜÉ=é~åÉäK=qç=êÉã çî É=íÜÉ=äáã á=
í~íçê=Ñêçã =íÜÉ=Äê~ÅâÉíI=ÇáëÅçååÉÅí=íÜÉ=Å~ÄäÉë=~åÇ=í~Ö=íÜÉã =Ñçê=ÅçêêÉÅí
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qj =VJNTRMa=
NONJNOO

sl i q^db= ` l k qol i

~ëëÉã ÄäóI=êÉã çî É=íÜÉ=äçÅâáåÖ=ï áêÉë=~åÇ=ëÅêÉï ë=ÜçäÇáåÖ=íÜÉ=äáã áí~íçê=íç=
íÜÉ=Äê~ÅâÉí=~åÇ=êÉã çî É=íÜÉ=äáã áí~íçêK=qç=êÉã çî É=íÜÉ=Äê~ÅâÉí=Ñêçã =íÜÉ=
é~åÉäI=ã Éäí=íÜÉ=ëçäÇÉê=äçÅâáåÖ=íÜÉ=åì íë=íç=íÜÉ=ëÅêÉï ë=~åÇ=êÉã çî É=íÜÉ=
ëÅêÉï ë=~åÇ=Äê~ÅâÉíK

ÉK=o Éî ÉêëÉ=` ì êêÉåí=` ì íJçì íK= qÜÉ=êÉî ÉêëÉ=Åì êêÉåí=Åì íJçì í=áë=Ñ~ë=
íÉåÉÇ=íç=~=Äê~ÅâÉí=ï ÜáÅÜ=áå=íì êå=áë=Ñ~ëíÉåÉÇ=íç=íÜÉ=é~åÉäK=qç=êÉã çî É=íÜÉ=
Åì íJçì í=Ñêçã =íÜÉ=Äê~ÅâÉíI=êÉã çî É=íÜÉ=äçÅâáåÖ=ï áêÉ=~åÇ=ëÅêÉï ë=ÜçäÇáåÖ=íÜÉ=
Åì íJçì í=íç=íÜÉ=Äê~ÅâÉí=~åÇ=êÉã çî É=íÜÉ=Åì íJçì íK=qç=êÉã çî É=íÜÉ=Äê~ÅâÉí=
Ñêçã =íÜÉ=é~åÉäI=ã Éäí=íÜÉ=ëçäÇÉê=äçÅâáåÖ=íÜÉ=åì íë=íç=íÜÉ=ëÅêÉï ë=~åÇ=êÉã çî É=
íÜÉ=ëÅêÉï ë=~åÇ=Äê~ÅâÉíK

ÑK= o ÉëáëíçêëK=a áëÅçååÉÅí=íÜÉ=Å~ÄäÉë=~åÇ=í~Ö=íÜÉã =Ñçê=ÅçêêÉÅí=~ëëÉã =
ÄäóI=ã Éäí=íÜÉ=ëçäÇÉê=äçÅâáåÖ=íÜÉ=åì íë=íç=íÜÉ=ëÅêÉï ë=~åÇ=êÉã çî É=íÜÉ=ëÅêÉï ë=
~åÇ=êÉëáëíçêëK

NOOK= j ^ fk qbk^k ` bK
~K= fåëéÉÅíáçå ! ` çåíêçä= _ çñK=_ äçï =çì í=íÜÉ=ÄçñÉë=~åÇ=é~åÉä=ï áíÜ=

Åçã éêÉëëÉÇ=~áêK=j ~âÉ=ÅÉêí~áå=íÜ~í=íÜÉ=Ñçì ê=Ää~ÇÉë=~åÇ=Åçåí~Åí=ëéêáåÖë=
~êÉ=ÅäKÉ~åI=íç=~ëëì êÉ=ÖççÇ=ÅçååÉÅíáçåë=ÄÉíï ÉÉå=íÜÉ=ì ééÉê=~åÇ=äçï Éê=ÄçñÉëK=
oÉã çî É=~åÇ=ÅäÉ~å=íÜÉ=Åçåí~Åíë=çÑ=íÜÉ=Åçåíêçä=ì åáíë=~åÇ=êÉëÉí=íÜÉ=Ö~éë=
~ë=ÇÉëÅêáÄÉÇ=áå=ÄI=Å=~åÇ=Ç=çÑ=íÜáë=é~ê~Öê~éÜK=̀ ÜÉÅâ=~ää=íÜÉ=ï áêáåÖ=Åçå=
åÉÅíáçåë=ï áíÜáå=íÜÉ=Äçñ=Ñçê=íáÖÜíåÉëë=EÑáÖK=SQFK
ÄK= s çäí~ÖÉ=o ÉÖì ä~íçêK=qç=êÉã çî É=íÜÉ=~êã ~íì êÉI=äççëÉå=íÜÉ=ëçäÇÉê=

~êçì åÇ=íÜÉ=íÉåëáçå=ëéêáåÖ=~í=íÜÉ=éçëí=çå=íÜÉ=ÉÅÅÉåíêáÅI=~åÇ=êÉã çî É=íÜÉ=
ëéêáåÖ=Ñêçã =íÜÉ=éçëíK=oÉã çî É=íÜÉ=ÜáåÖÉ=éáå=äçÅâ=~åÇ=ÜáåÖÉ=éáåI=~åÇ=äáÑí=
çì í=íÜÉ=~êã ~íì êÉK=oÉã çî É=íÜÉ=ÑáñÉÇ=Åçåí~Åí=ëÅêÉï =Äó=äççëÉåáåÖ=íÜÉ=äçÅâ=
åì íK=̀ äÉ~å=ÄçíÜ=Åçåí~Åíë=ï áíÜ=~=Åç~êëÉ=çáäëíçåÉ=EÑçê=Ä~Çäó=éáííÉÇ=Åçå=
í~ÅíëFI=ÑáåáëÜ=ï áíÜ=~=ÑáåÉ=fåÇá~=çáäëíçåÉ=k çK=c_ =NQJáåÅÜ=çê=Éèì áî ~äÉåíI=
~åÇ=éçäáëÜ=ï áíÜ=~=Ü~êÇ=̂ êâ~åë~ë=çáäëíçåÉ=k çK=e _ =NPI=çê=Éèì áî ~äÉåíK=
k l qb W= a ç=åçí=ì ëÉ=çáä=çå=íÜÉ=çáäëíçåÉëK=̀ äÉ~å=íÜÉ=Åçåí~Åíë=ï áíÜ=Å~êÄçå=
íÉíê~ÅÜäçêáÇÉK=^ ëëÉã ÄäÉ=íÜÉ=~êã ~íì êÉ=~åÇ=êÉéä~ÅÉ=íÜÉ=ëéêáåÖ=çå=íÜÉ=
ÉÅÅÉåíêáÅ=éçëíI=Äì í=Çç=åçí=ëçäÇÉê=ì åíáä=~ÑíÉê=íÜÉ=êÉÖì ä~íçê=Ü~ë=ÄÉÉå=éêçé=
Éêäó=~Çàì ëíÉÇK=̂ Çàì ëí=íÜÉ=Åçåí~Åí=ëÅêÉï =ì åíáä=íÜÉ=ÅçêÉ=Ö~é=ÄÉíï ÉÉå=íÜÉ=
~êã ~íì êÉ=ëíçé=~åÇ=Åçáä=áë=MKMTKO=éäì ë=çê=ã áåì ë=MKMMRK=qáÖÜíÉå=íÜÉ=äçÅâ=
åì í=çå=íÜÉ=Åçåí~Åí=ëÅêÉï =~åÇ=ëçäÇÉê=íÜÉ=íÉåëáçå=ëéêáåÖ=íç=íÜÉ=ÉÅÅÉåíêáÅ=
éçëíK
ÅK= ` ì êêÉåí=i áã áí~íçêK=qç=êÉã çî É=íÜÉ=~êã ~íì êÉI=äççëÉå=íÜÉ=ëçäÇÉê=~í=

ÉáíÜÉê=ÉåÇ=çÑ=íÜÉ=ëéêáåÖI=êÉã çî É=íÜÉ=ÜáåÖÉ=éáå=~åÇ=äáÑí=çì í=íÜÉ=~êã ~íì êÉK=
_ÉåÇ=Ççï å=íÜÉ=É~ê=çÑ=íÜÉ=äçÅâáåÖ=ï ~ëÜÉêI=äççëÉå=íÜÉ=äçÅâ=åì íI=~åÇ=

C= êÉã çî É=íÜÉ=ÑáñÉÇ=Åçåí~Åí=ëÅêÉï K=̀ äÉ~å=íÜÉ=Åçåí~ÅíëI=Ñçääçï áåÖ=íÜÉ=ë~ã É=
éêçÅÉÇì êÉ=~ë=áå=Ä=~Äçî ÉK=̂ ÑíÉê=ÅäÉ~åáåÖ=íÜÉ=Åçåí~ÅíëI=~ëëÉã ÄäÉ=íÜÉ=~êã ~=
íì êÉ=~åÇ=ÜáåÖÉ=éáåI=Äì í=Çç=åçí=ëçäÇÉê=íÜÉ=ëéêáåÖ=ì åíáä=~ÑíÉê=íÜÉ=äáã áí~íçê=
Ü~ë=ÄÉÉå=éêçéÉêäó=~Çàì ëíÉÇK=pÉí=íÜÉ=ÅçêÉ=Ö~é=EÇáëí~åÅÉ=ÄÉíï ÉÉå=ÅçêÉ=~åÇ=
ëíçé=çå=~êã ~íì êÉF=EÑáÖK=SMF=íç=MKMQM=áåÅÜ=éäì ë=MKMNM=áåÅÜ=ã áåì ë=MKMMM
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qj =VJNTRMa=
NOOJNOQ

sl i q^db=` l k qol i

áåÅÜ=Äó=íì êåáåÖ=íÜÉ=ÑáñÉÇ=Åçåí~Åí=ëÅêÉï K=qáÖÜíÉå=íÜÉ=äçÅâ=åì í=~åÇ=ÄÉåÇ=
Ä~Åâ=É~ê=çå=äçÅâáåÖ=ï ~ëÜÉêK=pçäÇÉê=íÜÉ=íÉåëáçå=ëéêáåÖ=áå=éä~ÅÉK
ÇK= o Éî ÉêëÉ=̀ ì êêÉåí=̀ ì íJl ì íK=qç=ÅäÉ~å=íÜÉ=Åçåí~ÅíëI=êÉã çî É=íÜÉ=ÜáåÖÉ=

éáå=~åÇ=äáÑí=çì í=íÜÉ=~êã ~íì êÉ=ëì ÑÑáÅáÉåíäó=íç=ÉñéçëÉ=íÜÉ=Åçåí~Åí=ëì êÑ~ÅÉëK=
q~âÉ=Å~êÉ=åçí=íç=áåàì êÉ=íÜÉ=íÉåëáçå=ëéêáåÖK=o Éëì êÑ~ÅÉ=íÜÉ=Åçåí~Åíë=ï áíÜ=
~=ÑáåÉ=áÖåáíáçå=Åçåí~Åí=ÑáäÉI=~åÇ=ëã ççíÜ=ï áíÜ=ÅêçÅì ë=ÅäçíÜK=^ ëëÉã ÄäÉ=íÜÉ=
~êã ~íì êÉ=~åÇ=ÜáåÖÉ=éáåK=pÉí=íÜÉ=ÅçêÉ=Ö~é=EÇáëí~åÅÉ=ÄÉíï ÉÉå=~êã ~íì êÉ=~åÇ=
ÅÉåíÉê=çÑ=ÅçêÉF=íç=MKMOR=áåÅÜ=éäì ë=MKMMR=áåÅÜ=ã áåì ë=MKMMM=áåÅÜI=ï áíÜ=íÜÉ=
Åçåí~Åíë=ÅäçëÉÇI=Äó=ÄÉåÇáåÖ=íÜÉ=~êã ~íì êÉ=ëíçé=í~Ä=íÜ~í=áë=êáî ÉíÉÇ=íç=íÜÉ=
ÜÉÉä=áêçåK=pÉí=íÜÉ=Åçåí~Åí=Ö~é=íç=MKMQM=áåÅÜ=éäì ë=MKMMR=áåÅÜ=ã áåì ë=MKMMM=
áåÅÜ=Äó=ÄÉåÇáåÖ=íÜÉ=ä~ã áå~íÉÇ=Åçåí~Åí=~êã K=j ~âÉ=ëì êÉ=íÜÉ=Åçåí~Åíë=~êÉ=
é~ê~ääÉä=~ÑíÉê=~Çàì ëíã ÉåíK

NOPK= ^ppbj _ i v K
qÜÉ=Ñáå~ä=íÉëí=çÑ=íÜÉ=î çäí~ÖÉ=Åçåíêçä=ì åáí=áë=ã ~ÇÉ=~ÑíÉê=íÜÉ=Äçííçã =~åÇ=

íçé=ÄçñÉë=Ü~î É=ÄÉÉå=~ëëÉã ÄäÉÇI=Äì í=ÄÉÑçêÉ=íÜÉ=Åçî Éê=Ü~ë=ÄÉÉå=áåëí~ääÉÇ=
çå=íÜÉ=íçé=Äçñ=çê=íÜÉ=Åçã éäÉíÉ=ì åáí=áåëí~ääÉÇ=áå=íÜÉ=í~åâK=qç=~ëëÉã ÄäÉ=
íÜÉ=ì åáí=íç=íÜáë=éçáåí=êÉÑÉê=íç=é~ê~Öê~éÜ=NON=~åÇ=éÉêÑçêã =íÜÉ=ëíÉéë=ÄI=
ÅI=ÇI=ÉI=~åÇ=ÑI=áå=êÉî ÉêëÉ=çêÇÉêK=t áíÜ=íÜÉ=ì åáí=áå=íÜáë=ëí~ÖÉ=çÑ=~ëëÉã ÄäóI=
íÉëí=~ë=áåëíêì ÅíÉÇ=áå=é~ê~Öê~éÜ=NOQK=̂ ÑíÉê=íÜÉ=íÉëíI=êÉã çî É=íÜÉ=íçé=Äçñ=
Ñêçã =íÜÉ=Äçííçã =ÄçñI=ÇáëÅçååÉÅí=íÜÉ=Å~ÄäÉëI=êÉã çî É=íÜÉ=Äçííçã =Äçñ=Ñêçã =
íÜÉ=íÉëí=ëí~åÇ=~åÇ=~ëëÉã ÄäÉ=íÜÉ=Äçííçã =ÄçñI=íçé=Äçñ=~åÇ=Åçî ÉêK

NOQK= j l a fc v fk d =s l i q^d b=` l k qo l i =r k fq=qv mb=
SSTJOĴ =íç=SSTJQĴ K

~K= qç=~ÇÇ=íÜÉ=Ñì ëÉ=éêçíÉÅíáçå=íç=íÜÉ=íóéÉ=SSTJOJ^ =ì åáíI=ï ÜáÅÜ=ÅÜ~åÖÉë=
íÜÉ=íóéÉ=ÇÉëáÖå~íáçå=íç=SSTJQJ^ =EÑáÖK=SRFI=éêçÅÉÉÇ=~ë=Ñçääçï ëW
ENF=oÉã çî É=íçé=Äçñ=~ëëÉã ÄäóK
EOF=a áëÅçååÉÅí=íÜÉ=äÉ~Çë=Ñêçã =íÜÉ=̂ HI=_HI=~åÇ=cH=íÉêã áå~äëI=ã ~êâ=

íÜÉã =~ééêçéêá~íÉäó=~åÇ=êÉã çî É=íÜÉ=ÅçåÇì áíë=Ñêçã =íÜÉ=Äçííçã =Äçñ=
~ëëÉã ÄäóK
EPF=oÉã çî É=íÜÉ=Äçííçã =Äçñ=~ëëÉã ÄäóK
EQF=oÉÑÉê=íç=ÑáÖì êÉ=SRI=~åÇ=êÉã çî É=íÜÉ=Åä~ã éáåÖ=ëíê~é=~ëëÉã Ääó=

b` JSTTNRRI=Äó=ÇêáääáåÖ=çê=éì åÅÜáåÖ=çì í=íÜÉ=íÜêÉÉ=êáî Éíë=b` J^ NOSSNK
ERF=^ ÑíÉê=êÉã çî áåÖ=ëíê~éI=ã É~ëì êÉ=Ñêçã =íÜÉ=Äçííçã =PTRJáåÅÜ=~åÇ=Åì í=

çÑÑI=áå=çêÇÉê=íç=Éäáã áå~íÉ=íÜÉ=éçëëáÄáäáíó=çÑ=Åê~ÅâáåÖI=íÜÉ=Ñì ëÉ=ÜçäÇÉê=ï ÜÉå=
áí=áë=áåëí~ääÉÇK
ESF=a áë~ëëÉã ÄäÉ=íÜÉ=î çäíã ÉíÉê=à~Åâ=b` JUOUMN=Äó=Ñáêëí=êÉã çî áåÖ=íÜÉ=

íï ç=äÉ~ÇëK=̂ ÑíÉê=íÜáë=êÉã çî É=åì í=b` J^ OTVUP=~åÇ=íÜÉ=à~Åâ=ã ~ó=íÜÉå=ÄÉ=
êÉã çî ÉÇ=Ñêçã =íÜÉ=ÄçñK=_É=ëì êÉ=íç=êÉã çî É=ï ~ëÜÉêë=b` JQQQUVI=äçÅ~íÉÇ=
ÄÉíï ÉÉå=íÜÉ=à~Åâ=~åÇ=íÜÉ=ÄçñK
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sl i q^db= ` l k qol i

ETF=qÜÉå=êÉã çî É=ÅçåÇÉåëÉê=~ëëÉã Ääó=b` J_UMQTPK=qÜáë=áë=ÇçåÉ=Äó=
êÉã çî áåÖ=åì í=b` JQRRMNJS=~åÇ=íÜÉ=íï ç=äÉ~Çë=Ñêçã =íÜÉ=íÉêã áå~äë=íç
ï ÜáÅÜ=íÜÉó=~êÉ=ÅçååÉÅíÉÇK=

á
EUF=l éÉå=ÜçäÉ=Ñêçã = ï ÜáÅÜ=íÜÉ=î çäíã ÉíÉê=à~Åâ=ï ~ë=êÉã çî ÉÇ=íç

MKUVM=H=MKMMR=Çá~ã ÉíÉêK

EVF=t áíÜ=íÜÉ=î çäíã ÉíÉê=à~Åâ=~åÇ=ÅçåÇÉåëÉê=êÉã çî ÉÇI=êáî Éí=íÜÉ=Åä~ã é=
ëíê~é=íç=íÜÉ=Äçñ=ï áíÜ=íÜêÉÉ=êáî Éíë=b` J^ NOSSNK=fí=ï áää=ÄÉ=É~ëáÉê=íç=~ë=
ëÉã ÄäÉ=íÜÉ=ëíê~é=ï áíÜ=íÜÉëÉ=ì åáíë=çì í=çÑ=íÜÉ=ÄçñK
ENMF=oÉ~ëëÉã ÄäÉ=íÜÉ=ÅçåÇÉåëÉê=áå=íÜÉ=ÄçñK=o çí~íÉ=íÜÉ=éçëáíáçå=çÑ=

íÜÉ=ÅçåÇÉåëÉê=VM=ÇÉÖêÉÉë=áå=~=ÅäçÅâï áëÉ=ÇáêÉÅíáçå=Ñêçã =áíë=çêáÖáå~ä=éçëá=
íáçåX=áKÉKI=ã çì åí=áí=éÉêéÉåÇáÅì ä~ê=íç=íÜÉ=ëáÇÉë=çÑ=íÜÉ=Äçñ=~åÇ=íç=íÜÉ=êáÖÜí=K=
çÑ=íÜÉ=ÜçäÉ=ï ÜáÅÜ=Ü~ë=ÄÉÉå=Éåä~êÖÉÇK=qÜÉ=ÅçåÇÉåëÉê=äÉ~Ç=ï ÜáÅÜ=ï ~ë=
éêÉî áçì ëäó=ÅçååÉÅíÉÇ=íç=íÜÉ=̂ ! = _ =íÉêã áå~ä=ëÜçì äÇ=ÄÉ=ÅçååÉÅíÉÇ=íç=íÜÉ=
_H=íÉêã áå~ä=~åÇ=íÜÉ=çíÜÉê=äÉ~Ç=ï ÜáÅÜ=ï ~ë=ÅçååÉÅíÉÇ=íç=_H=ëÜçì äÇ=ÄÉ=Åçå=
åÉÅíÉÇ=íç=íÜÉ=ÅçåÇÉåëÉê=ã çì åíáåÖ=ÄçäíK=qÜáë=áë=ÑäÉñáÄäÉ=ëáåÅÉ=çå=Öêçì åÇÉÇ=
ÄçñÉë=íÜÉ=̂ J=_ =íÉêã áå~ä=áë=Öêçì åÇÉÇ=Äó=ã É~åë=çÑ=~=Öêçì åÇáåÖ=ëíê~éK
ENNF=^ ëëÉã ÄäÉ=Ñì ëÉ=ÜçäÇÉê=b` J_NMNPSRK=cáêëí=êÉã çî É=íÜÉ=íï ç=åì íë=

~åÇ=íÜÉ=áåëì ä~íçê=ï ÜáÅÜ=~êÉ=çå=áíK=qÜÉëÉ=åì íë=Ü~î É=~=äÉÑíJÜ~åÇ=íÜêÉ~ÇK=
päáÇÉ=íÜÉ=Ñì ëÉ=ÜçäÇÉê=íÜêçì ÖÜ=íÜÉ=Éåä~êÖÉÇ=ÜçäÉ=~åÇ=~ëëÉã ÄäÉ=~ë=Ñçääçï ëW
E~F=o Ééä~ÅÉ=íÜÉ=áåëì ä~íçê=ï ~ëÜÉê=~Ö~áåëí=íÜÉ=áåëáÇÉ=çÑ=ÄçñK

ESF=oÉéä~ÅÉ=çåÉ=çÑ=íÜÉ=åì íëK
EÅF=̂ ëëÉã ÄäÉ=àì ã éÉê=ëíê~é=b` J_NMNPSSK
EÅÑF=oÉéä~ÅÉ=íÜÉ=êÉã ~áåáåÖ=åì íK
^ ëëÉã ÄäÉ=íÜÉëÉ=éáÉÅÉë=ÄÉÑçêÉ=íáÖÜíÉåáåÖ=~åó=åì íI=~ë=íÜÉêÉ=áë=åçí=

Éåçì ÖÜ=ÅäÉ~ê~åÅÉ=ÄÉíï ÉÉå=íÜÉ=Ñì ëÉ=ÜçäÇÉê=~åÇ=íÜÉ=ÅçåÇÉåëÉêK=^ ÑíÉê=
íáÖÜíÉåáåÖ=ÄçíÜ=åì íë=ÄÉåÇ=íÜÉ=íÉêã áå~ä=çÑ=íÜÉ=àì ã éÉê=ëíê~é=çî Éê=çåÉ=Ñä~í=
çÑ=É~ÅÜ=åì íK
ENO=F=oÉã çî É=íÜÉ=çêáÖáå~ä=å~ã É=éä~íÉI=~åÇ=êÉéä~ÅÉ=áí=ï áíÜ=~=åÉï =å~ã É=

éä~íÉK
ENPF=oÉáåëí~ää=íÜÉ=Äçííçã =Äçñ=~ëëÉã ÄäóI=êÉÅçååÉÅí=íÜÉ=̂ HI=_HI=~åÇ=

cH=ï áêÉë=~åÇ=áåëí~ää=íÜÉ=íçé=ÄçñK
ÄK=qç=~ÇÇ=íÜÉ=êÉëáëíçê=íç=íÜÉ=e çã ÉäáíÉ=ëï áíÅÜ=Äçñ=ï ÜáÅÜ=áë=åÉÅÉëë~êó=y=

ï ÜÉå=ÄÉáåÖ=ì ëÉÇ=ï áíÜ=íÜÉ=íóéÉ=SSTJQJ^ =î çäí~ÖÉ=Åçåíêçä=ì åáíI=éêçÅÉÉÇ=~ë=
Ñçääçï ëW
ENF=oÉã çî É=íÜÉ=Åçî Éê=Ñêçã =íÜÉ=ëï áíÅÜ=Äçñ=çÑ=íÜÉ=~ì ñáäá~êó=ÖÉåÉê~íçêK
EOF=a êáää=íï ç=ÜçäÉë=~í=íÜÉ=íçé=çÑ=íÜÉ=äÉÑí=ëáÇÉ=çÑ=íÜÉ=Äçñ=Ñçê=~íí~ÅÜáåÖ=

êÉëáëíçê=b` JNMNUNQJN=EëÉÉ=ÑáÖK=SSFK
EPF=^ íí~ÅÜ=íÜÉ=êÉëáëíçê=áå=íÜÉ=ÄçñI=~åÇ=ÅçååÉÅí=çåÉ=äÉ~Ç=íç=íÜÉ=cH=

íÉêã áå~ä=~åÇ=íÜÉ=çíÜÉê=íç=íÜÉ=̂ H=íÉêã áå~äK=qÜÉëÉ=íÉêã áå~äë=~êÉ=íÜÉ=çåÉë
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ï ÜáÅÜ=êÉÅÉáî É=íÜÉ=íï ç=ï áêÉë=Ek çK=NQ=óÉääçï =~åÇ=k çK=U=Ää~ÅâF=Åçã áåÖ=çì í=
çÑ=íÜÉ=ÅçåÇì áí=ï ÜáÅÜ=ëí~êíë=Ñêçã =íÜÉ=bÅäáéëÉ=Åçåíêçä=ÄçñK

EQF=oÉéä~ÅÉ=íÜÉ=ëï áíÅÜ=Äçñ=Åçî ÉêK

NORK= qbpqK

~K= j çì åí=íÜÉ=Äçííçã =Åçåíêçä=Äçñ=~åÇ=~=ÖÉåÉê~íçê=çå=~=íÉëí=ëí~åÇ=~åÇ=
ã ~âÉ=ÅçååÉÅíáçåë=~ë=ëÜçï å=áå=ÑáÖì êÉ=RSK=qÜÉ=ÅçååÉÅíáçåë=~êÉ=ã ~ÇÉ=ï áíÜ=
~=k çK=U=_K=C=pK=Ö~ÖÉ=ÑäÉñáÄäÉ=áåëì ä~íÉÇ=ï áêÉ=ÉñÅÉéí=íÜÉ=ÑáÉäÇ=äÉ~Ç=EcH=ÖÉå=
Éê~íçê=íç=cH=Åçåíêçä=ÄçñF=ï ÜáÅÜ=ã ~ó=ÄÉ=çÑ=k çK=NU=ï áêÉK=k l qbW=qÉëí=
íÜÉ=î çäí~ÖÉ=Åçåíêçä=áå=íÜÉ=ë~ã É=éçëáíáçå=áí=ï áää=çÅÅì éó=ï ÜÉå=áåëí~ääÉÇK

ÄK= s çäí~ÖÉ=o ÉÖì ä~íçêK=qç=ÅÜÉÅâ=çê=êÉëÉí=íÜÉ=î çäí~ÖÉ=êÉÖì ä~íçêI=Çêáî É=
íÜÉ=ÖÉåÉê~íçê=~í=áíë=ã áåáã ì ã =ëéÉÉÇ=EOSMM=êÉî çäì íáçåë=éÉê=ã áåì íÉF=Ñçê=
NR=ã áåì íÉë=ï áíÜ=åç=äç~ÇI=ëç=íÜ~í=íÜÉ=ÖÉåÉê~íçê=~åÇ=Åçåíêçä=Äçñ=~êÉ=çéÉê=
~íáåÖ=çå=~å=çéÉå=ÅáêÅì áíK=̂ í=íÜÉ=ÉåÇ=çÑ=íÜÉ=NRJã áåì íÉ=êì åI=íÜÉ=î çäíã ÉíÉê=
ëÜçì äÇ=êÉ~Ç=OV=î çäíëK=qç=ÅÜ~åÖÉ=íÜÉ=ëÉííáåÖI=íì êå=íÜÉ=~Çàì ëíáåÖ=ï ÜÉÉä=
EÑáÖK=SMFK=qÜáë=ÅÜ~åÖÉë=íÜÉ=íÉåëáçå=çå=íÜÉ=ëéêáåÖI=~å=áåÅêÉ~ëÉ=áå=íÉåëáçå=
áåÅêÉ~ëÉë=íÜÉ=î çäí~ÖÉ=ï ÜáäÉ=~=ÇÉÅêÉ~ëÉ=áå=íÉåëáçå=ÇÉÅêÉ~ëÉë=íÜÉ=î çäí~ÖÉK=
fÑ=íÜÉ=êÉÖì ä~íçê=çéÉê~íÉë=Éêê~íáÅ~ääóI=áåëÉêí=~=ÅäÉ~å=éáÉÅÉ=çÑ=é~éÉê=ÄÉíï ÉÉå=
íÜÉ=Åçåí~ÅíëI=éêÉëë=íÜÉã =íçÖÉíÜÉêI=~åÇ=éì ää=çì í=íÜÉ=é~éÉêK=pçäÇÉê=íÜÉ=
íÉåëáçå=ëéêáåÖ=~ÑíÉê=Ñáå~ä=~Çàì ëíã ÉåíK

ÅK= ` ì êêÉåí=i áã áí~íçêK=qç=ÅÜÉÅâ=çê=êÉëÉí=íÜÉ=Åì êêÉåí=äáã áí~íçêI=Çêáî É=
íÜÉ=ÖÉåÉê~íçê=~í=OORM=êÉî çäì íáçåë=éÉê=ã áåì íÉI=äÉ~î É=Ä~ííÉêó=ëï áíÅÜ=
çéÉåI=~åÇ=ÅçååÉÅí=êÉëáëí~åÅÉ=ì åíáä=íÜÉ=ÖÉåÉê~íçê=çì íéì í=~ë=áåÇáÅ~íÉÇ=çå=
íÜÉ=~ã ã ÉíÉê=áë=Ü~äÑ=áíë=åçêã ~ä=äç~Ç=EOR=~ã éFK=d ê~Çì ~ääó=~Çàì ëí=íÜÉ=
êÉëáëí~åÅÉ=íç=áåÅêÉ~ëÉ=íÜÉ=Åì êêÉåí=êÉ~ÇáåÖ=çå=íÜÉ=~ã ã ÉíÉêK=fÑ=íÜÉ=äáã á=
í~íçê=ëÉííáåÖ=áë=ÅçêêÉÅíI=íÜÉ=~ã ã ÉíÉê=ï áää=êÉÅçêÇ=~=Åì êêÉåí=î ~äì É=~ééêçñá=
ã ~íÉäó=NM=éÉêÅÉåí=áå=ÉñÅÉëë=çÑ=íÜÉ=ê~íÉÇ=ÖÉåÉê~íçê=çì íéì í=Éî Éå=~ÑíÉê=
íÜÉ=êÉëáëíçêë=~êÉ=~Çàì ëíÉÇ=Ñçê=áåÅêÉ~ëÉÇ=çì íéì íK=fÑ=íÜÉ=~ã ã ÉíÉê=áåÇá=
Å~íÉë=~=Åì êêÉåí=çì íéì í=çÑ=äÉëë=íÜ~å=íÜÉ=ê~íÉÇ=çì íéì íI=çê=ÖêÉ~íÉê=íÜ~å=
~ééêçñáã ~íÉäó=NM=éÉêÅÉåí=áå=ÉñÅÉëë=çÑ=íÜÉ=ê~íÉÇ=çì íéì íI=ê~áëÉ=çê=äçï Éê=
íÜÉ=äáã áí~íçê=ëÉííáåÖ=~ÅÅçêÇáåÖäóI=Äó=íì êåáåÖ=íÜÉ=ê~íÅÜÉí=~Çàì ëíáåÖ=ï ÜÉÉä=
EÑáÖK=SMFK=pçäÇÉê=íÜÉ=íÉåëáçå=ëéêáåÖ=~ÑíÉê=Ñáå~ä=~Çàì ëíã ÉåíK

ÇK= o Éî ÉêëÉ=̀ ì êêÉåí=̀ ì íJl ì íK=qç=ÅÜÉÅâ=çê=êÉëÉí=íÜÉ=êÉî ÉêëÉ=Åì êêÉåí=
Åì íJçì íI=ÅçååÉÅí=Éåçì ÖÜ=êÉëáëí~åÅÉ=ëç=íÜ~í=ÖÉåÉê~íçê=ï áää=éì í=çì í=~é=
éêçñáã ~íÉäó=NM=~ã éÉêÉë=ï ÜÉå=êì ååáåÖK=t áíÜ=íÜÉ=Ä~ííÉêó=ÇáëÅçååÉÅíÉÇI=
Çêáî É=íÜÉ=ÖÉåÉê~íçê=~í=RMM=êÉî çäì íáçåë=éÉê=ã áåì íÉ=~åÇ=íÜÉå=Öê~Çì ~ääó=
áåÅêÉ~ëÉ=íÜÉ=ëéÉÉÇ=ì åíáä=íÜÉ=î çäíã ÉíÉê=åÉÉÇäÉ=åç=äçåÖÉê=êáëÉë=ëíÉ~ÇáäóX=
Äì í=ëì ÇÇÉåäó=Çêçéë=~=î çäí=çê=ã çêÉK=qÜáë=Çêçé=áå=î çäí~ÖÉ=áåÇáÅ~íÉë=íÜÉ=
ÅäçëáåÖ=çÑ=íÜÉ=Åì íJçì í=Åçåí~Åí=éçáåíK=qÜÉ=î çäí~ÖÉ=çÄëÉêî ÉÇ=áã ã ÉÇá~íÉäó=
ÄÉÑçêÉ=íÜáë=ëì ÇÇÉå=Çêçé=áå=î çäí~ÖÉ=áë=íÜÉ=ÅäçëáåÖ=çÑ=íÜÉ=Åì íJçì í=Åçåí~ÅíëK=
qÜÉ=ÅäçëáåÖ=î çäí~ÖÉ=ëÜçì äÇ=ÄÉ=OSKU=î çäíë=íç=OTKO=î çäíëK= qç=~Çàì ëí=íÜÉ
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Åì íJçì í=ëÉííáåÖI=íì êå=íÜÉ=ê~íÅÜÉí=~Çàì ëíáåÖ=ï ÜÉÉäK=fåÅêÉ~ëÉ=íÜÉ=ÅäçëáåÖ=
î çäí~ÖÉ=Äó=áåÅêÉ~ëáåÖ=íÜÉ=íÉåëáçå=çÑ=íÜÉ=ëéêáåÖI=ÇÉÅêÉ~ëÉ=áí=Äó=ÇÉÅêÉ~ëáåÖ=
íÜÉ=íÉåëáçåK

NOSK= fk pq^ i i ^ qfl k =EÑáÖK=SOFK

qç=áåëí~ää=~=î çäí~ÖÉ=Åçåíêçä=~ëëÉã ÄäóI=éêçÅÉÉÇ=~ë=Ñçääçï ëW=êÉäÉ~ëÉ=íÜÉ=
ëéêáåÖ=Å~íÅÜ=çå=íçé=çÑ=íÜÉ=Åçî Éê=~åÇ=äáÑí=íÜÉ=íçé=Äçñ=~åÇ=Åçî Éê=çÑÑ=íÜÉ=
Äçííçã =ÄçñK=mä~ÅÉ=íÜÉ=Äçííçã =Äçñ=çå=íÜÉ=Äê~ÅâÉí=çå=íÜÉ=êÉ~ê=çÑ=íÜÉ=
Ä~ííÉêó=Äçñ=~åÇ=ëÉÅì êÉ=áí=áå=éä~ÅÉ=ï áíÜ=Ñçì ê=ëÅêÉï ëK=mì ëÜ=íÜÉ=Å~ÄäÉë=
íÜêçì ÖÜ=íÜÉ=ÑáííáåÖë=çå=íÜÉ=êÉ~ê=çÑ=íÜÉ=Äçííçã =Äçñ=~åÇ=~íí~ÅÜ=íÜÉ=Åçå=
Çì áíë=íç=íÜÉ=Äçñ=Äó=ã É~åë=çÑ=íÜÉ=âåì êäÉÇ=åì íëK=` çååÉÅí=íÜÉ=Å~ÄäÉë=íç=
íÜÉáê=éêçéÉê=íÉêã áå~ä=éçëíë=EÑáÖK=RNFK=fåëí~ää=íÜÉ=íçé=Äçñ=~åÇ=Åçî Éê=çå=
íçé=çÑ=Äçííçã =ÄçñI=~åÇ=ëÉÅì êÉ=íÜÉã =áå=éä~ÅÉ=ï áíÜ=íÜÉ=ëéêáåÖ=Å~íÅÜK=
k l qbW=qÜÉêÉ=~êÉ=íÜêÉÉ=Ççï Éäë=ÄÉíï ÉÉå=íÜÉ=íçé=~åÇ=Äçííçã =ÄçñÉë=íç=
éêÉî Éåí=áåÅçêêÉÅí=~ëëÉã ÄäóK

NOTK= i fpq=l c =ql l i pK

qÜÉ=çåäó=ëéÉÅá~ä=íççä=áë=~å=áåëì ä~íÉÇ=ï êÉåÅÜ=Ñçê=~Çàì ëíáåÖ=íÜÉ=Åì êêÉåí=
äáã áí~íçê=~åÇ=íÜÉ=êÉî ÉêëÉ=Åì êêÉåí=Åì íJçì í=Eb` Jj q=RINMMFK
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oÉéä~ÅÉã Éåí= KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NOV
a áë~ëëÉã ÄäóI=áåëéÉÅíáçåI=íÉëíI=~åÇ=~ëëÉã ÄäóK=KKKKKKKKKKKKKKK=NPM

NOUK= a bp` o fmqfl k = EÑáÖK=SOFK
qÜÉ=ÖÉåÉê~íçê=ÑáäíÉêëI=bÅäáéëÉ=íóéÉ=PQVJNJ^ =~êÉ=ã çì åíÉÇ=ÇáêÉÅíäó=

ÄÉäçï =íÜÉ=î çäí~ÖÉ=Åçåíêçä=ÄçñÉë=ï ÜáÅÜ=~êÉ=äçÅ~íÉÇ=~í=íÜÉ=êÉ~ê=çÑ=íÜÉ=
ÑáÖÜíáåÖ=Åçã é~êíã Éåí=ÄÉåÉ~íÜ=íÜÉ=íì êêÉí=Ä~ëâÉíK=qÜÉêÉ=~êÉ=íï ç=ÖÉåÉê~íçê=
ÑáäíÉêëI=çåÉ=ì ëÉÇ=áå=Åçåàì åÅíáçå=ï áíÜ=íÜÉ=ÉåÖáåÉ=ÖÉåÉê~íçê=~åÇ=íÜÉ=çíÜÉê=
ï áíÜ=íÜÉ=e çã ÉäáíÉ=~ì ñáäá~êó=ÖÉåÉê~íáåÖ=ëÉíK=qÜÉ=éì êéçëÉ=çÑ=íÜÉ=ÑáäíÉê=áë=
íç=êÉÇì ÅÉ=ê~Çáç=áåíÉêÑÉêÉåÅÉK=qÜÉ=ÖÉåÉê~íçê=Äêì ëÜÉë=êáÇáåÖ=çå=íÜÉ=Åçã =
ã ì í~íçê=ëÉí=ì é=ê~Çáç=áåíÉêÑÉêÉåÅÉ=~åÇ=íÜÉ=ÑáäíÉêI=ï ÜáÅÜ=áë=Åçã éçëÉÇ=çÑ=
~=ÅÜçâÉ=Åçáä=~åÇ=~=ÅçåÇÉåëÉêI=êÉÇì ÅÉë=íÜáë=áåíÉêÑÉêÉåÅÉK

NOVK= o bmi ^ ` bj bk qK
~K= o Éã çî ~äK=l éÉå=íÜÉ=Ä~ííÉêó=ëï áíÅÜK=oÉã çî É=íÜÉ=äçÅâáåÖ=ï áêÉ=~åÇ=

Ñçì ê=ëÅêÉï ë=ÜçäÇáåÖ=íÜÉ=Åçî Éê=íç=íÜÉ=Ä~ëÉI=~åÇ=êÉã çî É=íÜÉ=Åçî ÉêK=i ççëÉå=
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qj =VJNTRMa=
NPQJNPR

l oa k^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

ÖK= a ç=åçí=êÉã çî É=ÑáÉäÇ=Åçáäë=~åÇ=éçäÉ=ëÜçÉë=Ñêçã =óçâÉ=ì åäÉëë=êÉéä~ÅÉ=
ã Éåí=áë=åÉÅÉëë~êó=~ë=ÇÉíÉêã áåÉÇ=áå=é~ê~Öê~éÜ=NPTK

NPRK= j ^ fk qbk^k ` bK

^ ÑíÉê=Åçã éäÉíÉäó=Çáë~ëëÉã ÄäáåÖ=íÜÉ=ëí~êíÉêI=ÅäÉ~å=~ää=é~êíë=íÜçêçì ÖÜäó=
ï áíÜ=Å~êÄçå=íÉíê~ÅÜäçêáÇÉ=~åÇ=Åçã éêÉëëÉÇ=~áê=ÉñÅÉéí=ï ÜÉêÉ=çíÜÉêï áëÉ=
ëéÉÅáÑáÉÇK=bñ~ã áåÉ=~åÇ=ÅÜÉÅâ=é~êíë=Ñçê=ï É~ê=áå=~ÅÅçêÇ~åÅÉ=ï áíÜ=íÜÉ=
Ñçääçï áåÖ=çì íäáåÉ=~åÇ=íÜÉ=íçäÉê~åÅÉ=ÅÜ~êí=Eé~êK=NPSFK

~K= _ ~ää=~åÇ=o çääÉê=_É~êáåÖëK=t ~ëÜ=ÄÉ~êáåÖë=íÜçêçì ÖÜäó=áå=ÅäÉ~å=
pl i s bk qI=Çêó=ÅäÉ~åáåÖK=qÜÉ=ÄÉ~êáåÖë=ã ~ó=ÄÉ=ëíêì åÖ=çå=~=ï áêÉ=~åÇ=
ëäçëÜÉÇ=áå=íÜÉ=ëçäî Éåí=íç=êÉã çî É=çáä=~åÇ=ÖêÉ~ëÉK=̂ ÑíÉêï ~êÇë=íÜÉó=ã ~ó=
ÄÉ=êçí~íÉÇ=Äó=Ü~åÇ=áå=ëçäî Éåí=íç=Åçã éäÉíÉ=íÜÉ=êÉã çî ~ä=çÑ=çäÇ=äì ÄêáÅ~åí=
~åÇ=ÇáêíK=cáåáëÜ=íÜÉ=ÅäÉ~åáåÖ=ï áíÜ=~=ÅäÉ~åI=Çêó=Åçã éêÉëëÉÇ=~áê=~ë=Ñçääçï ëW=
e çäÇ=áååÉê=~åÇ=çì íÉê=ÄÉ~êáåÖ=êáåÖë=~Ö~áåëí=êçí~íáçå=~åÇ=ÇáêÉÅí=íÜÉ=~áê=
ëèì ~êÉäó=~í=íÜÉ=ëáÇÉI=çê=Ñ~ÅÉI=çÑ=íÜÉ=ÄÉ~êáåÖX=íÜÉ=~áê=ÜçëÉ=åçòòäÉ=ÄÉáåÖ=
é~ê~ääÉä=íç=íÜÉ=ÄÉ~êáåÖ=ÄçêÉK=t ÜÉå=íÜçêçì ÖÜäó=ÅäÉ~åI=çáä=É~ÅÜ=ÄÉ~êáåÖ=
ï áíÜ=ÅäÉ~å=åÉï =l fi I=ÉåÖáåÉI=~åÇ=êçí~íÉ=íç=ÇáëíêáÄì íÉ=íÜÉ=äì ÄêáÅ~åí=íç=~ää=
ëì êÑ~ÅÉëK=cçääçï áåÖ=íÜáëI=íÜÉ=ÄÉ~êáåÖ=ã ~ó=ÄÉ=Éñ~ã áåÉÇ=Ñçê=ëÉêî áÅÉ~ÄáäáíóK=
oÉéä~ÅÉ=êçì ÖÜ=íì êåáåÖ=çê=ÉñÅÉëëáî Éäó=äççëÉ=ÄÉ~êáåÖëK

ÄK= ` äì íÅÜ=_ ~êêÉäK= fÑ=íÜÉ=Åäì íÅÜ=Ü~ë=åçí=ÄÉÉå=Çáë~ëëÉã ÄäÉÇI=ëáã éäó=
ï áéÉ=íÜÉ=ÉñíÉêáçê=ï áíÜ=~=ÅäçíÜ=ã çáëíÉåÉÇ=ï áíÜ=Å~êÄçå=íÉíê~ÅÜäçêáÇÉK=a ç=
åçí=áã ã ÉêëÉ=áå=Å~êÄçå=íÉíê~ÅÜäçêáÇÉK=e çï Éî ÉêI=áÑ=íÜÉ=Åäì íÅÜ=Ü~ë=ÄÉÉå=
Çáë~ëëÉã ÄäÉÇI=ÅäÉ~å=~ää=é~êíë=íÜçêçì ÖÜäóI=~åÇ=êÉéä~ÅÉ=ï çêå=çê=ëÅçêÉÇ=
Åäì íÅÜ=ÇáëâëK=̀ ç~í=íÜÉ=Åäì íÅÜ=Çáëâë=~åÇ=é~Åâ=ï áíÜ=d o b^ pbI=Öê~éÜáíÉI=
äáÖÜíK=cçê=áåëíêì Åíáçåë=çå=~ëëÉã ÄäáåÖ=~åÇ=ëÉííáåÖ=Åäì íÅÜ=ëÉÉ=é~ê~Öê~éÜë=
NPU=Ä=~åÇ=åK

ÅK= _ ~ÑÑäÉ=mä~íÉK=fÑ=çáä=ëÉ~ä=äÉ~íÜÉêë=~êÉ=ï çêå=çê=íçêå=íç=íÜÉ=ÉñíÉåí=íÜ~í=
íÜÉó=~êÉ=ä~êÖÉê=íÜ~å=íÜÉ=çì íëáÇÉ=Çá~ã ÉíÉê=çÑ=íÜÉ=ëí~êíÉê=à~ï I=êÉéä~ÅÉ=íÜÉ=
Ä~ÑÑäÉ=éä~íÉ=~ëëÉã ÄäóK=fÑ=íÜÉ=Ä~ÑÑäÉ=éä~íÉ=çê=ã ÉëÜáåÖ=êçÇ=çáä=ëÉ~ä=áë=ï çêåI=
~ë=áåÇáÅ~íÉÇ=Äó=íÜÉ=éêÉëÉåÅÉ=çÑ=íÜÉ=ÉåÖáåÉ=çáä=áå=íÜÉ=ëí~êíÉê=Üçì ëáåÖI=
êÉéä~ÅÉ=áíK=t ÜÉå=êÉéä~ÅÉã Éåí=çÑ=íÜÉ=Ä~ÑÑäÉ=éä~íÉ=çáä=ëÉ~ä=äÉ~íÜÉê=áë=
êÉèì áêÉÇI=~=Åçã éäÉíÉ=ì åáí=ï áää=ÄÉ=ëì Äëíáíì íÉÇK=a ç=åçí=ÄêÉ~â=Ççï å=íÜÉ=
~ëëÉã ÄäÉÇ=ì åáí=ì åÇÉê=~åó=ÅçåÇáíáçåëK=k l qbW=pç~â=åÉï =Ä~ÑÑäÉ=éä~íÉ=
~ëëÉã ÄäáÉë=áå=l fi I=åÉ~íDëJÑççíI=~í=NMM=c=Ñçê=~=éÉêáçÇ=çÑ=çåÉ=Üçì ê=éêáçê=
íç=~ëëÉã ÄäóI=íç=áåëì êÉ=ÑêÉÉ=íê~î Éä=çÑ=íÜÉ=ëí~êíÉê=à~ï K

ÇK= j ÉëÜáåÖ=o çÇ=l áä=pÉ~ä= EÑáÖK=SVFK=oÉéä~ÅÉ=íÜÉ=ã ÉëÜáåÖ=êçÇ=åÉçJ=
éêÉåÉ=çáä=ëÉ~ä=~í=Éî Éêó=çî ÉêÜ~ì äK

ÉK= j ÉëÜáåÖ=o çÇ=l áä=pÉ~ä= ` ì é=t ~ëÜÉêK=o Ééä~ÅÉ=áÑ=ÇáëíçêíÉÇ=çê=
Åê~ÅâÉÇK

NTM



qj =VJNTRMa
NPR

a fob` q= ` o^khfkd=bi b` qo f̀ =pq^oqbo

ÑK= pÅêÉï =pÜ~Ñí=~åÇ=péäáåÉ=k ì íK=̂ í=É~ÅÜ=çî ÉêÜ~ì äI=ã ~Öå~Ñäì ñ=EáÑ=éçë=
ëáÄäÉF=íÜÉ=ëÅêÉï =ëÜ~Ñí=~åÇ=ëéäáåÉ=åì í=~ëëÉã Ääó=EÑáÖK=TMF=~åÇ=Éñ~ã áåÉ=
ÅäçëÉäó=Ñçê=Åê~ÅâëK=̂ åó=Éî áÇÉåÅÉ=çÑ=Åê~Åâë=áë=ëì ÑÑáÅáÉåí=Å~ì ëÉ=Ñçê=êÉàÉÅíáçå=
~åÇ=íÜÉ=Åçã éäÉíÉ=~ëëÉã Ääó=ã ì ëí=ÄÉ=êÉéä~ÅÉÇ=áå=çêÇÉê=íç=éêÉî Éåí=Ñ~áäì êÉ=
ä~íÉêK

ÖK= pí~êíÉê=g~ï K=oÉéä~ÅÉ=íÜÉ=ëí~êíÉê=à~ï =áÑ=ï çêå=íç=íÜÉ=ÉñíÉåí=íÜ~í=íÜÉ=
ëÜ~êé=ÅçêåÉê=çÑ=íÜÉ=äÉ~ÇáåÖ=ÉÇÖÉ=çÑ=íÜÉ=à~ï =Ü~ë=~={JáåÅÜ=ê~Çáì ëK

ÜK= d É~êëK=oÉéä~ÅÉ=ÖÉ~êë=áÑ=íÜÉ=Ñ~ÅÉ=çÑ=íÉÉíÜ=ÄÉÅçã Éë=ï çêåK

áK= _ ~ää=o áåÖëK=oÉéä~ÅÉ=ÑáííÉÇ=çê=Öêççî ÉÇ=Ä~ää=êáåÖë=~í=íáã É=çÑ=çî Éê=
Ü~ì äK

àK= _ ~ää=o ~ÅÉëK=oÉéä~ÅÉ=ÑáííÉÇ=çê=Öêççî ÉÇ=Ä~ää=ê~ÅÉë=~í=íáã É=çÑ=çî Éê=
Ü~ì äK=pÜçì äÇ=íÜÉ=Ä~ää=ê~ÅÉë=ëÜçï =Éî áÇÉåÅÉ=çÑ=ÅêÉÉéáåÖ=áå=íÜÉ=Üçì ëáåÖI=áí=
ï áää=ÄÉ=åÉÅÉëë~êó=íç=êÉï çêâ=íÜÉ=Üçì ëáåÖ=Ñçê=íÜÉ=~ëëÉã Ääó=çÑ=çî ÉêëáòÉ=Ä~ää=
ê~ÅÉëK

âK= a êáî áåÖ=h ÉóëK=oÉéä~ÅÉ=~ää=Çêáî áåÖ=âÉóë=áÑ=Ñ~ÅÉë=~êÉ=çÑÑëÉí={Já=

NK= ` ê~åâ=_ çäíK=oÉéä~ÅÉ=Åê~åâ=Äçäí=ï ÜÉå=ï çêå=çê=çÑÑëÉí=à

ã K= l Ñí=pÉ~ä=cÉäíëK= fÑ=íÜÉ=ÑÉäíë=áå=íÜÉ=ã çíçê=çáä=ëÉ~ä=~ëëÉã Ääó=EÑáÖK=
SVF=ÄÉÅçã É=ï çêå=çê=Ç~ã ~ÖÉÇI=êÉéä~ÅÉ=íÜÉ=Åçã éäÉíÉ=çáä=ëÉ~ä=~ëëÉã ÄäóK

åK= d ~ëâÉíK=oÉéä~ÅÉ=íÜÉ=ã çíçê=çáä=ëÉ~ä=Ö~ëâÉí=~í=É~ÅÜ=çî ÉêÜ~ì äK

çK= ^ êã ~íì êÉK=a áé=íÜÉ=~êã ~íì êÉ=~ëëÉã Ääó=áå=~=Åçåí~áåÉê=çÑ=Å~êÄçå=
íÉíê~ÅÜäçêáÇÉ=~åÇ=ëÅêì Ä=íÜçêçì ÖÜäó=ï áíÜ=~=ëíáÑÑ=Äêì ëÜK=a ç=åçí=äÉ~î É=íÜÉ=
~êã ~íì êÉ=áã ã ÉêëÉÇ=áå=íÜÉ=ÅäÉ~åÉêK=a êó=~åÇ=ëã ççíÜ=Åçã ã ì í~íçê=ï áíÜ=
k çK=MMM=ë~åÇé~éÉêK=a ç=åçí=ì ëÉ=Åç~êëÉ=ë~åÇé~éÉê=çê=Éã Éêó=ÅäçíÜK=̀ äÉ~å=
íÜÉ=~êã ~íì êÉ=íÜçêçì ÖÜäó=íç=êÉã çî É=ë~åÇ=é~êíáÅäÉëK=fÑ=íÜÉ=Åçã ã ì í~íçê=áë=
ÉñíêÉã Éäó=êçì ÖÜ=çê=Äì êåÉÇI=ã çì åí=íÜÉ=~êã ~íì êÉ=áå=~=ä~íÜÉ=~åÇ=í~âÉ=~=
äáÖÜí=Åì í=~Åêçëë=íÜÉ=Ñ~ÅÉ=çÑ=íÜÉ=Åçã ã ì í~íçêK=t ÜÉå=ã çì åíáåÖ=íÜÉ=~êã ~=
íì êÉI=ã ~âÉ=ÅÉêí~áå=íÜ~í=íÜÉ=ÅÉåíÉêë=~êÉ=íêì É=~åÇ=ÅäÉ~åK=qÜÉ=ã áåáã ì ã =
Çá~ã ÉíÉê=íç=ï ÜáÅÜ=~=Åçã ã ì í~íçê=ã ~ó=ÄÉ=íì êåÉÇ=áë=N{JáåÅÜK=̂ ÑíÉê=íì êå=
áåÖI=Å~êÉÑì ääó=ì åÇÉêÅì í=íÜÉ=ã áÅ~=áåëì ä~íáçå=ÄÉíï ÉÉå=íÜÉ=Åçã ã ì í~íçêI=
Ä~êë=íç=~=ÇÉéíÜ=Éèì ~ä=íç=íÜÉ=ï áÇíÜ=çÑ=íÜÉ=ã áÅ~I=çê=~ééêçñáã ~íÉäó=MKMPMJ=
áåÅÜK=r ëÉ=~=Åì ííáåÖ=íççä=ëäáÖÜíäó=ï áÇÉê=íÜ~å=íÜÉ=ã áÅ~=íç=áåëì êÉ=Åçã éäÉíÉ=
êÉã çî ~ä=çÑ=íÜÉ=ã áÅ~=íç=íÜÉ=êÉèì áêÉÇ=ÇÉéíÜK=pã ççíÜ=~åÇ=éçäáëÜ=íÜÉ=Åçã =
ã ì í~íçê=~ÑíÉê=ì åÇÉêÅì ííáåÖ=íç=êÉã çî É=~åó=Äì êëK=oÉëÉ~í=Äêì ëÜÉë=~ÑíÉê=
íì êåáåÖK

éK= cáÉäÇ=` çáäë=EÑáÖK=TPFK=qÉëí=íÜÉ=ÑáÉäÇ=Åçáäë=Ñçê=Öêçì åÇÉÇI=ëÜçêíÉÇI=çê=
çéÉå=ÅáêÅì áíë=~ë=áåëíêì ÅíÉÇ=áå=é~ê~Öê~éÜ=NPTK=fÑ=íÜÉ=ÑáÉäÇ=Åçáäë=ã ì ëí=ÄÉ=
êÉéä~ÅÉÇI=êÉã çî É= íÜÉ=éçäÉ=ëÜçÉ=ëÅêÉï ëI=éçäÉ= ëÜçÉë=~åÇ=ÑáÉäÇ=ÅçáäëK=
^ ëëÉã ÄäÉ=åÉï =Åçáäë=áå=óçâÉ=~åÇ=éì ää=ì é=éçäÉ=ëÜçÉë=íáÖÜíäó=ï áíÜ=~å=
Éñé~åÇÉê=b` Jj qJQNQM=~åÇ=~=éäì Ö=Ö~ÖÉ=b` JqJONSOS^ =çÑ=PKMONJáåÅÜ
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qj =VJNTRMa=
NPRJNPS

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

Çá~ã ÉíÉê=íç=~ëëì êÉ=éêçéÉê=~äáåÉã Éåí=çÑ=éçäÉ=ëÜçÉë=~åÇ=íç=éêÉî Éåí=áåíÉê=
ÑÉêÉåÅÉ=ï áíÜ=íÜÉ=~êã ~íì êÉ=ï áåÇáåÖëK=mä~ÅÉ=íÜÉ=Åçã éäÉíÉ=~ëëÉã Ääó=çÑ=
óçâÉI=ÑáÉäÇ=ÅçáäëI=~åÇ=éçäÉ=ëÜçÉë=áå=~å=çî Éå=~åÇ=Ä~âÉ=~í=OSM=c=Ñçê=
íï ç=Üçì êëK=̂ ë=êÉéä~ÅÉã Éåí=ÑáÉäÇ=Åçáäë=Ü~î É=ÄÉÉå=ÇáééÉÇ=áå=î ~êåáëÜ=~åÇ=
é~êíá~ääó=Ä~âÉÇ=ÄÉÑçêÉ=ëÜáéã ÉåíI=íÜáë=íï ç=Üçì ê=Ä~âáåÖ=éÉêáçÇ=Å~ì ëÉë=
íÜÉ=î ~êåáëÜ=íç=ëçÑíÉå=~åÇ=Ñäçï =áåíç=~åó=ÅêÉî áÅÉë=áå=íÜÉ=~ëëÉã ÄäóI=~åÇ=
Ñáå~ääó=Ü~êÇÉå=Çì êáåÖ=íÜÉ=êÉã ~áåÇÉê=çÑ=íÜÉ=Ä~âáåÖ=éêçÅÉëëK=qÜÉ=ÉåíáêÉ=
éêçÅÉÇì êÉ=~ë=çì íäáåÉÇ=~Äçî É=êÉëì äíë=áå=~=ï Éää=ÄçåÇÉÇ=~ëëÉã Ääó=~åÇ=éêÉ=
î Éåíë=íÜÉ=ÑáÉäÇ=Åçáäë=Ñêçã =äççëÉåáåÖ=Çì êáåÖ=ëÉêî áÅÉK

èK= j çíçê=e çì ëáåÖ=EÑáÖK=TPFK=qÜçêçì ÖÜäó=ÅäÉ~å=íÜÉ=ã çíçê=Üçì ëáåÖ=
ï áíÜ=Å~êÄçå=íÉíê~ÅÜäçêáÇÉ=~åÇ=Åçã éêÉëëÉÇ=~áê=íç=êÉã çî É=~ää=ÑçêÉáÖå=
ã ~íÉêá~ä=ëì ÅÜ=~ë=ÅçééÉê=ÅÜáéëI=ëçäÇÉêI=çê=Å~êÄçå=Çì ëíK=^ ÑíÉê=ÅäÉ~åáåÖI=
áåëéÉÅí=Ñçê=ï É~âÉåÉÇI=Åê~ÅâÉÇI=çê=Äì êåí=áåëì ä~íáçå=~åÇ=íÉëí=Ñçê=Öêçì åÇë=
~ë=áåëíêì ÅíÉÇ=áå=é~ê~Öê~éÜ=NPTK=oÉéä~ÅÉ=Äêì ëÜ=êáÖÖáåÖ=áÑ=áåëì ä~íáçå=áë=
Åê~ÅâÉÇ=çê=Äì êåíK

êK= fåëì ä~íçêëK=fåëéÉÅí=~ää=íÉêã áå~ä=éçëí=áåëì ä~íçêë=~åÇ=êÉéä~ÅÉ=áÑ=ï çêå=
çê=Åê~ÅâÉÇK

ëK= _ êì ëÜÉëK=j ~ñáã ì ã =éÉêã áëëáÄäÉ=ï É~ê=çÑ=Äêì ëÜÉë=áë=LB JáåÅÜ=Ñêçã =
~=åÉï =äÉåÖíÜ=çÑ=s òJáåÅÜ=çêI=ï ÜÉå=íÜÉ=~ã çì åí=çÑ=Äêì ëÜ=êÉã ~áåáåÖ=áë=
{gJáåÅÜK=e çï Éî ÉêI=êÉéä~ÅÉ=Äêì ëÜÉë=ÄÉÑçêÉ=íÜÉáê=ã ~ñáã ì ã =ï É~ê=äáã áí=áë=
êÉ~ÅÜÉÇI=áå=çêÇÉê=íç=~ëëì êÉ=éêçéÉê=çéÉê~íáçå=ì åíáä=åÉñí=áåëéÉÅíáçå=éÉêáçÇK

NPSK= ` i b^o ^k ` bpK
qÜÉ=Ñçääçï áåÖ=ÅÜ~êí=áë=éêçî áÇÉÇ=íç=Ñ~Åáäáí~íÉ=íÜÉ=áåëéÉÅíáçå=çÑ=é~êíë=

Ñçê=ï É~ê=~åÇ=íç=ÅÜÉÅâ=ÅäÉ~ê~åÅÉë=ï ÜÉå=êÉ~ëëÉã ÄäáåÖ=ëí~êíÉêë=~í=çî ÉêÜ~ì äW

a ÉëÅêáéíáçå= ` äÉ~ê~åÅÉë=
j çíçê=Üçì ëáåÖ=Ä~ää=ÄÉ~êáåÖ=áå=Üçì ëáåÖ=KKKKKKKKK=MKMMMUqGJl Kl l l l i G
j çíçê=Üçì ëáåÖ=Ä~ää=ÄÉ~êáåÖ=çå=~êã ~íì êÉKKKKKKKKKK=l Kl l l l qGJMKMMMTi G
` ê~åâ=ÖÉ~ê=çå=Åê~åâëÜ~Ñí! Ççì ÄäÉ=a =ï É~ê=äáã áíKKKK={JáåÅÜ=êçí~íáçå=çÑ

ÖÉ~ê=~í=çì íÉê=ÉÇÖÉ=
` ê~åâëÜ~Ñí=Ä~ää=ÄÉ~êáåÖ=áå=Üçì ëáåÖKKKKKKKKKKKKK=l Kl l l l qGJMKMMMUi G
` ê~åâëÜ~Ñí=Ä~ää=ÄÉ~êáåÖ=çå=Åê~åâëÜ~ÑíK=KKKKKKKKKK=MKMMMNqGJMKMMMSi G
` ê~åâëÜ~Ñí=êçääÉê=ÄÉ~êáåÖ=ê~ÅÉ! fa = KKKKKKKKKKKKKKKKKK=NKMMMJNKMMN
` ê~åâëÜ~Ñí! l a = KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=MKSOQMJMKSOQR
j çî ~ÄäÉ=ê~íÅÜÉí=çå=ëéäáåÉ=Åçää~êKKKKKKKKKKKKKKKKKK=MKMMPi GJMKMMSi G
` ê~åâ=Åçää~ê=çå=Åê~åâëÜ~ÑíK=KKKKKKKKKKKKKKKKKKKK=MKMMMRi GJMKMMOMi G
` ê~åâ=Åçää~ê=Äçäí=áå=Åê~åâëÜ~ÑíKKKKKKKKKKKKKKKKKKKK=MKMMNi GJMKMMRi G
o çääÉê=ÄÉ~êáåÖ=ê~ÅÉ=áå=Üçì ëáåÖK=KKKKKKKKKKKKKKKK=MKMMMRqGJMKMMOMqG
_~ää=ÄÉ~êáåÖ=áå=áåíÉêã ÉÇá~íÉ=Üçì ëáåÖKKKKKKKKKKKK=MKMMMUqGJl Kl l l l i G
_ ~ää=ÄÉ~êáåÖ=çå=áåíÉêã ÉÇá~íÉ=ÖÉ~ê=ëÜ~ÑíK=K= KKKKKKKK=l Kl l l l qGJMKMMMTi G

G=qJíáÖÜí= G=i JäççëÉ
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qj =VJNTRMa=
NPSJNPT

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

a ÉëÅêáéíáçå= ` äÉ~ê~åÅÉë=
a êáî É=éáåáçå=áå=Ççì ÄäÉ=êçï =Ä~ää=ÄÉ~êáåÖ=KKKKKKKK=K=MKMMMNqGJMKMMMSi G
a çì ÄäÉ=êçï =Ä~ää=ÄÉ~êáåÖ=áå=áåíÉêã ÉÇá~íÉ=Üçì ëáåÖK= K=MKMMMQqGJMKMMMQi G=
mä~åÉí~êó=éáåáçå=Ä~ää=ÄÉ~êáåÖ=çå=ëíì ÇKKKKKKKKKKKK=MKMMMOi GJMKMMMTi G
cêçã =Ä~ää=ê~ÅÉ=áå=Üçì ëáåÖK=KKKKKKKKKKKKKKKKKKKKK=MKMMPqGJl Kl l l i G
o É~ê=Ä~ää=ê~ÅÉ=áå=Üçì ëáåÖ=KKKKKKKKKKKKKKKKKKKKK=MKMMOqGJMKMMNRi G
_ ì ëÜáåÖ=áå=ëì å=ÖÉ~ê=KKK=KKKKKKKKKKKKKKKKKKKKK=MKMMNRqGJMKMMPqG
_~ää=êáåÖë=çå=Ä~êêÉäKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=MKMMNi GJMKMMPi G
péäáåÉ=åì í=Äì ëÜáåÖ=çå=ëéäáåÉ=åì íK=KKKKKKKKKKKKKKKK=MKMMNi GJMKMMQi G
pì å=ÖÉ~ê=íÜêì ëí=ï ~ëÜÉê! ëã ~ää= EíÜáÅâåÉëëF=KKKKKKKKKKKKKK=MKMPM=ã áå
pì å=ÖÉ~ê=íÜêì ëí=ï ~ëÜÉê! ä~êÖÉ= EíÜáÅâåÉëëF=KK?KKKKKKKKKKK=KMKMPM=ã áå
pì å=ÖÉ~ê=çå=Ä~êêÉä=ëÜ~Ñí=KKKKKKKKKKKKKKKKKKKKK=MKMMMRi GJMKMMNRi G

NPTK= qbpq=^q=a fp^ppbj _ i v K

~K= qÉëí=íÜÉ=~êã ~íì êÉI=~åÇ=íÜÉ=óçâÉ=~åÇ=ÑáÉäÇ=Åçáä=~ëëÉã Ääó=Ñçê=
ëÜçêíÉÇI=Öêçì åÇÉÇ=~åÇ=çéÉå=ÅáêÅì áíë=ÄÉÑçêÉ=~ëëÉã ÄäáåÖI=ï áíÜ=~=OOMJî çäí=
~äíÉêå~íáåÖ=Åì êêÉåí=çê=ÇáêÉÅí=Åì êêÉåí=äáåÉ=Ü~î áåÖ=~=ä~ã é=áå=ëÉêáÉëK=fÑ=~=
OOMJî çäí=äáåÉ=áë=åçí=~î ~áä~ÄäÉI=~=NNMJî çäí=äáåÉ=ï áää=ÇçK=pÅÜÉã ~íáÅ=ï áêáåÖ=
Çá~Öê~ã =áë=ëÜçï å=áå=ÑáÖì êÉ=SUK
ÄK= pÜçêíÉÇ=^êã ~íì êÉK=qç= íÉëí= Ñçê= ~= ëÜçêíÉÇ= ~êã ~íì êÉI= ì ëÉ= ~=

Öêçï äÉêK

ÅK= d êçì åÇÉÇ=^êã ~íì êÉK=qç=íÉëí=Ñçê=~=Öêçì åÇÉÇ=~êã ~íì êÉI=íçì ÅÜ=
çåÉ=ëáÇÉ=çÑ=íÜÉ=ä~ã é=ÅáêÅì áí=íç=íÜÉ=~êã ~íì êÉ=ëÜ~ÑíK=qçì ÅÜ=íÜÉ=çíÜÉê=
íÉêã áå~ä=çÑ=íÜÉ=ä~ã é=ÅáêÅì áí=íç=íÜÉ=Åçã ã ì í~íçê=Ä~êëK=fÑ=íÜÉ=~êã ~íì êÉ=
áë=Öêçì åÇÉÇI=íÜÉ=ä~ã é=ï áää=äáÖÜíK
ÇK= l éÉå=̂ êã ~íì êÉK=fåëéÉÅí=íÜÉ=Åçã ã ì í~íçê=Ñçê=Ää~Åâ=çê=Äì êåí=Åçã =

ã ì í~íçê=Ä~êë=~åÇ=ã ~âÉ=ëì êÉ=íÜ~í=~ää=ÅçåÇì Åíçêë=~êÉ=Ñáêã äó=ëçäÇÉêÉÇ=áåíç=
íÜÉ=êáëÉêK=i ççëÉ=ÅçåÇì Åíçêë=çê=Ää~ÅâÉåÉÇ=Åçã ã ì í~íçê=Ä~êë=áåÇáÅ~íÉ=íÜÉ=
éçëëáÄáäáíó=çÑ=~å=çéÉå=ÅáêÅì áíK

ÉK= l éÉå=c áÉäÇ=̀ áêÅì áíK=qç=íÉëí=Ñçê=~å=çéÉå=ÑáÉäÇ=ÅáêÅì áíI=ÅçååÉÅí=íÜÉ=
íï ç=íÉêã áå~äë=çÑ=íÜÉ=ä~ã é=ÅáêÅì áí=íç=íÜÉ=íï ç=ÑáÉäÇ=Åçáä=íÉêã áå~äëK= qÜÉ=
ä~ã é=ï áää=äáÖÜí=áÑ=íÜÉêÉ=áë=åç=çéÉå=ÅáêÅì áíK
ÑK= d êçì åÇÉÇ=c áÉäÇ=̀ áêÅì áíK=qç=íÉëí=Ñçê=~=Öêçì åÇÉÇ=ÑáÉäÇ=ÅáêÅì áíI=

ÅçååÉÅí=çåÉ=íÉêã áå~ä=çÑ=íÜÉ=ä~ã é=ÅáêÅì áí=íç=çåÉ=çÑ=íÜÉ=ÑáÉäÇ=íÉêã áå~äëI=
íÜÉ=çíÜÉê=ÑáÉäÇ=íÉêã áå~ä=ÄÉáåÖ=ÑêÉÉK=qçì ÅÜ=íÜÉ=çíÜÉê=ä~ã é=ÅáêÅì áí=íÉê=
ã áå~ä=íç=íÜÉ=óçâÉ=ã çã Éåí~êáäóK=qÜÉ=ä~ã é=ï áää=äáÖÜí=áÑ=íÜÉ=ÑáÉäÇ=áë=
Öêçì åÇÉÇK
ÖK= j çíçê=e çì ëáåÖK=qç=íÉëí=Ñçê=Öêçì åÇë=ÄÉíï ÉÉå=É~ÅÜ=Äêì ëÜ=Äçñ=

~åÇ=íÜÉ=Üçì ëáåÖI=éä~ÅÉ=çåÉ=íÉêã áå~ä=çÑ=íÜÉ=ä~ã é=ÅáêÅì áí=çå=íÜÉ=Äêì ëÜ

G=qJíáÖÜí= G=i JäççëÉ
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qj =VJNTRMa=
NPTJNPU

a fob` q= ` o^khfkd=bi b` qo f̀ = pq^oqbo

Äçñ=~åÇ=íÜÉ=çíÜÉê=çå=íÜÉ=Üçì ëáåÖK=qÜÉ=ä~ã é=ï áää=äáÖÜí=áÑ=íÜÉ=Äç~êÇ=áë=
Öêçì åÇÉÇK=oÉéÉ~í=íÜÉ=íÉëí=Ñçê=É~ÅÜ=Äçñ=~åÇ=êÉéä~ÅÉ=íÜÉ=ÉåíáêÉ=~ëëÉã Ääó=
áÑ=~åó=çåÉ=áë=Öêçì åÇÉÇK

NPUK= ^ppbj _ i v K

_ ÉÑçêÉ=~ëëÉã ÄäáåÖ=íÜÉ=ëí~êíÉê=ã ~âÉ=ÅÉêí~áå=íÜ~í=~ää=é~êíë=~êÉ=éêçé=
Éêäó=äì ÄêáÅ~íÉÇ=~ë=ëéÉÅáÑáÉÇ=áå=é~ê~Öê~éÜ=NPRK=_É=ëì êÉ=íç=áåëí~ää=~ää=
äçÅâáåÖ=ÇÉî áÅÉë=~åÇ=ë~ÑÉíó=ï áêÉëK=få=~ÇÇáíáçåI=çÄëÉêî É=íÜÉ=Ñçääçï áåÖ=éêÉ=
Å~ì íáçåë=íç=Ñ~Åáäáí~íÉ=~åÇ=áåëì êÉ=éêçéÉê=~ëëÉã ÄäóK

~K= _ ~ää=o ~ÅÉëK= få=çêÇÉê=íç=Ñ~Åáäáí~íÉ=~ëëÉã Ääó=çÑ=íÜÉ=Åäì íÅÜ=Ä~êêÉä=
áå=íÜÉ=Ñêçåí=Üçì ëáåÖI=Åç~í=íÜÉ=Ä~ää=ê~ÅÉë=ï áíÜ=d o b^ pbI=ëéÉÅá~äI=ÜáÖÜ=
íÉã éÉê~íì êÉëI=íç=ÜçäÇ=íÜÉ=Ä~ääë=áå=éä~ÅÉK=páñíó=Ä~ääë=~êÉ=êÉèì áêÉÇ=áå=É~ÅÜ=
ê~ÅÉK

ÄK= ` äì íÅÜ=̂ ëëÉã ÄäóK=i ì ÄêáÅ~íÉ=~åÇ=êÉéä~ÅÉ=íÜÉ=Åäì íÅÜ=Çáëâë=áå=íÜÉ=
ë~ã É=êÉä~íáî É=éçëáíáçå=~ë=åçíÉÇ=~í=Çáë~ëëÉã ÄäóK=qáÖÜíÉå=íÜÉ=~Çàì ëíáåÖ=
åì í=ëç=íÜ~í=íÜÉ=Ä~êêÉä=ÉñíÉåÇë=çî Éê=íÜÉ=åì í=íÜÉ=ë~ã É=Çáëí~åÅÉ=~ë=åçíÉÇ=
ÄÉÑçêÉ=Çáë~ëëÉã ÄäóK=fÑ=ï çêå=çê=ëÅçêÉÇ=Çáëâë=Ü~î É=ÄÉÉå=êÉéä~ÅÉÇI=~ë=
ëÉã ÄäÉ=íÜÉ=Åäì íÅÜ=~Çàì ëíáåÖ=åì í=ëç=íÜ~í=íÜÉ=Ä~êêÉä=ÉñíÉåÇë=~ééêçñá=
ã ~íÉäó=ás ã Åå=ÄÉóçåÇ=íÜÉ=åì íK=k l qbW=qçç=äçï =~å=~Çàì ëíã Éåí=çÑ=íÜÉ=
Åäì íÅÜ=ëÉííáåÖI=éêáçê=íç=íÉëíáåÖI=ï áää=êÉëì äí=áå=Äì êåáåÖ=çÑ=íÜÉ=Åäì íÅÜ=éä~íÉëK=
qÜáë=ã ì ëí=ÄÉ=~î çáÇÉÇK=qÜÉ=éêçÅÉÇì êÉ=Ñçê=íÜÉ=Ñáå~ä=Åäì íÅÜ=ëÉííáåÖ=áë=çì í=
äáåÉÇ=áå=é~ê~Öê~éÜ=NPU=åK=k l qbW=fÑ=ï çêå=çê=ëÅçêÉÇ=Çáëâë=Ü~î É=ÄÉÉå=
êÉéä~ÅÉÇI=çê=~å=ÉåíáêÉäó=åÉï =Åäì íÅÜ=é~Åâ=áåëí~ääÉÇI=áí=áë=êÉÅçã ã ÉåÇÉÇ=
íÜ~í=íÜÉ=Åäì íÅÜ=ÄÉ=~äíÉêå~íÉäó=ëäáééÉÇ=~í=SKR=êÉî çäì íáçåë=éÉê=ã áåì íÉI=
ì ëáåÖ=~å=çì íëáÇÉ=ëçì êÅÉ=çÑ=éçï ÉêI=~åÇ=ÅççäÉÇ=Ñçê=éÉêáçÇë=çÑ=R=ã áåì íÉëK=
oÉéÉ~í=íÜáë=éêçÅÉÇì êÉ=ì åíáä=POM=êÉî çäì íáçåë=çÑ=ëäáééáåÖ=Ü~î É=ÄÉÉå=çÄ=
í~áåÉÇ=~åÇ=~ëëÉã ÄäÉ=íÜÉ=Åäì íÅÜ=áå=íÜÉ=ëí~êíÉêK=qÜáë=ã ÉíÜçÇ=çÑ=Ñáêëí=êì å=
åáåÖ=áå=åÉï =Åäì íÅÜ=Çáëâë=ï áää=~áÇ=ã ~íÉêá~ääó=áå=çÄí~áåáåÖ=íÜÉ=Ñáå~ä=Åäì íÅÜ=
~Çàì ëíã ÉåíK=e çï Éî ÉêI=íÜáë=éêçÅÉÇì êÉ=ã ~ó=ÄÉ=Éäáã áå~íÉÇ=ï ÜÉå=áåëí~ääáåÖ=
Åçã éäÉíÉ=é~Åâë=~äêÉ~Çó=êì å=áåK

ÅK= mä~åÉí~êó=máåáçåëK=fí=áë=åçí=åÉÅÉëë~êó=íç=~ëëÉã ÄäÉ=íÜÉ=éä~åÉí~êó=
éáåáçåë=áå=~åó=ëéÉÅáÑáÅ=éçëáíáçå=ï ÜÉå=ã ÉëÜáåÖ=íÜÉã =ï áíÜ=íÜÉ=ëéì ê=éáå=
áçå=~åÇ=ÑáñÉÇ=~ååì äì ë=ÖÉ~êK

ÇK= qÜêì ëí=t ~ëÜÉêI=pã ~ääK=̂ ëëÉã ÄäÉ=íÜÉ=ëã ~ää=íÜêì ëí=ï ~ëÜÉê=ï áíÜ=
íÜÉ=Åçì åíÉêÄçêÉÇ=ëáÇÉ=~Çà~ÅÉåí=íç=íÜÉ=Ä~êêÉäK

ÉK= _ ~êêÉä=̂ Çàì ëíáåÖ=k ì íK=j ~âÉ=ëì êÉ=íÜ~í=íÜÉ=Ä~êêÉä=~Çàì ëíáåÖ=åì í=
áë=í~âÉå=ì é=ëì ÑÑáÅáÉåíäó=íç=Éäáã áå~íÉ=~åó=~ééêÉÅá~ÄäÉ=ÉåÇ=çê=ëáÇÉ=éä~ó=
íÜ~í=ã ~ó=Éñáëí=ï ÜÉå=íÜÉ=Ä~êêÉä=áë=~ëëÉã ÄäÉÇ=áå=íÜÉ=Ñêçåí=Üçì ëáåÖK=qç=
áåëì êÉ=éêçéÉê=~Çàì ëíã Éåí=çÑ=íÜÉ=Ä~êêÉä=~Çàì ëíáåÖ=åì íI=íáÖÜíÉå=ì åíáä=ëåì Ö=
~åÇ=Ä~Åâ=çÑÑ=çåÉ=ÜçäÉK=qÜÉ=ÅäÉ~ê~åÅÉ=ÄÉíï ÉÉå=íÜÉ=Ä~êêÉä=~Çàì ëíáåÖ=åì í

NTR



qj =VJNTRMa=
NPU

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

~åÇ=íÜÉ=Ä~ää=êáåÖ=ëÜçì äÇ=ÄÉ=~í=äÉ~ëí=MKMMP=áåÅÜK=k ç=ÄáåÇáåÖ=ëÜçì äÇ=ÉñáëíK=
^ ÑíÉê=Åçã éäÉíáåÖ=~Çàì ëíã ÉåíëI=áåëí~ää=íÜÉ=Ä~êêÉä=~Çàì ëíáåÖ=åì í=äçÅâ=êáåÖ=
áå=éä~ÅÉK

ÑK= a êáî É=máåáçå=~åÇ=_É~êáåÖK=^ ëëÉã ÄäÉ=íÜÉ=Ççì ÄäÉ=êçï =Ä~ää=ÄÉ~ê=
áåÖ=ï áíÜ=íÜÉ=ëÉ~äÉÇ=ÉåÇ=~Çà~ÅÉåí=íç=íÜÉ=ëÜçì äÇÉê=çå=íÜÉ=Çêáî É=éáåáçåK=
` ç~í=íÜÉ=~êã ~íì êÉ=ëÜ~Ñí=ï áíÜ=d o b^ pbI=ëéÉÅá~äI=ÜáÖÜ=íÉã éÉê~íì êÉI=ÄÉÑçêÉ=
áåëí~ääáåÖ=íÜÉ=éáåáçåK=j ~âÉ=ÅÉêí~áå=íÜ~í=íÜÉ=í~éÉêÉÇ=ëÅêÉï =áë=~ëëÉã ÄäÉÇ=
ï áíÜ=íÜÉ=~êã ~íì êÉ=ëÜ~ÑíK

ÖK= d É~êë=~åÇ=mä~áå=_É~êáåÖëK=̀ ç~í=~ää=ÖÉ~êë=~åÇ=éä~áå=ÄÉ~êáåÖë=
ï áíÜ=d o b^ pbI=ÜáÖÜ=íÉã éÉê~íì êÉI=éêáçê=íç=~ëëÉã ÄäáåÖK

ÜK= mçäÉ=pÜçÉ=pÅêÉï ëK=^ ë=~=éêÉÅ~ì íáçå=~Ö~áåëí=éçëëáÄäÉ=ëÉÉé~ÖÉ=çÑ=
l fi I=ÉåÖáåÉI=áåíç=íÜÉ=ëí~êíÉê=ã çíçê=Üçì ëáåÖ=~êçì åÇ=íÜÉ=éçäÉ=ëÜçÉ=ëÅêÉï ëI=
Åç~í=íÜÉ=ì åÇÉê=ëáÇÉ=çÑ=íÜÉ=ëÅêÉï =ÜÉ~Çë=ï áíÜ=ä~Åèì ÉêK=t ÜÉå=íÜÉ=ä~Åèì Éê=
ÇêáÉëI=áí=ï áää=Ñçêã =~=ëÉ~ä=ÄÉíï ÉÉå=íÜÉ=ëÅêÉï =ÜÉ~Çë=~åÇ=íÜÉ=Åçì åíÉêÄçêÉë=
áå=íÜÉ=óçâÉK

áK= _É~êáåÖ=` ~éK=j ~âÉ=ÅÉêí~áå=íÜ~í=íÜÉ=ã çíçê=ÄÉ~êáåÖ=Å~é=Åä~ã éë=
íÜÉ=çì íÉê=ê~ÅÉ=çÑ=íÜÉ=Ä~ää=ÄÉ~êáåÖK

àK= _ êì ëÜÉëK=qÜÉ=Äêì ëÜÉë=ëÜçì äÇ=ÄÉ=~=ÑêÉÉ=Ñáí=ï áíÜçì í=ÉñÅÉëëáî É=ëáÇÉ=
éä~ó=áå=íÜÉ=Äêì ëÜ=ÄçñÉëK=qç=áåëì êÉ=éêçéÉê=ëÉ~íáåÖ=çÑ=åÉï =Äêì ëÜÉëI=
éä~ÅÉ=~=íÜáå=ëíêáé=çÑ=k çK=MMM=ë~åÇé~éÉê=ÄÉíï ÉÉå=íÜÉ=Äêì ëÜÉë=~åÇ=íÜÉ=
Åçã ã ì í~íçê=ï áíÜ=ë~åÇÉÇ=ëáÇÉ=çÑ=íÜÉ=é~éÉê=áå=Åçåí~Åí=ï áíÜ=íÜÉ=Äêì ëÜ=
ëì êÑ~ÅÉK=qì êå=íÜÉ=~êã ~íì êÉ=áå=íÜÉ=éêçéÉê=ÇáêÉÅíáçå=çÑ=êçí~íáçåI=ì åíáä=íÜÉ=
Äêì ëÜÉë=~êÉ=Åçã éäÉíÉäó=ëÉ~íÉÇK=oÉã çî É=~ää=ë~åÇ=çê=ã Éí~ä=é~êíáÅäÉë=ï áíÜ=
Åçã éêÉëëÉÇ=~áêK

âK= _ êì ëÜ=péêáåÖëK= ` ÜÉÅâ=Äêì ëÜ=ëéêáåÖ=íÉåëáçå=~í=~ëëÉã Ääó=~åÇ=
êÉéä~ÅÉ=áÑ=íÜÉ=íÉåëáçå=áë=äÉëë=íÜ~å=OQ=çòK=çê=ã çêÉ=íÜ~å=OU=çòK=~ë=ã É~ëì êÉÇ=
ï ÜÉå=íÜÉ=ëéêáåÖ=äÉ~î Éë=íçé=çÑ=~=åÉï =Äêì ëÜK

NK= _ ~ÑÑäÉ=mä~íÉ=̂ ëëÉã ÄäóK=a ç=åçí=~ëëÉã ÄäÉ=íÜÉ=Ä~ÑÑäÉ=éä~íÉ=íç=íÜÉ=
ëí~êíÉê=ì åíáä=~ÑíÉê=íÜÉ=Åäì íÅÜ=Ü~ë=ÄÉÉå=éêçéÉêäó=ÅÜÉÅâÉÇ=çê=ëÉí=~ë=çì í=
äáåÉÇ=áå=é~ê~Öê~éÜ=NPU=åK

ã K= pí~êíÉê=g~ï K=t áíÜ=íÜÉ=ëí~êíÉê=à~ï =Åçã éäÉíÉäó=êÉíê~ÅíÉÇI=íÜÉ=
íê~î Éä=íç=Ñì ää=~Çî ~åÅÉÇ=éçëáíáçå=ëÜçì äÇ=ÄÉ=g{JáåÅÜK

åK= ` äì íÅÜ=̂ Çàì ëíã Éåí=~åÇ=qÉëíK=få=çêÇÉê=íç=ÅÜÉÅâ=çê=~Çàì ëí=ëí~êíÉê=
Åäì íÅÜÉëI=~åÇ=íç=íÉëí=íÜÉ=ì åáíë=Ñçê=éêçéÉê=çéÉê~íáçå=~ÑíÉê=~ëëÉã ÄäóI=ì ëÉ=
~=éêçåó=Äê~âÉ=íÉëí=ëí~åÇ=ï áíÜ=~=éä~íÑçêã =ëÅ~äÉ=Eb` Jj q=POTF=EÑáÖK=TQFK=
t áíÜ=íÜÉ=Ä~ÑÑäÉ=éä~íÉ=êÉã çî ÉÇI=ã çì åí=íÜÉ=ëí~êíÉê=çå=íÜÉ=íÉëí=ëí~åÇ=~åÇ=
~Çàì ëí=íÜÉ=ã çì åíáåÖ=Äê~ÅâÉí=çÑ=íÜÉ=ëí~åÇ=ëç=íÜ~í=íÜÉ=Çáëí~åÅÉ=ÄÉíï ÉÉå=
íÜÉ=ëí~êíÉê=à~ï =~åÇ=íÜÉ=íÉëí=ëí~åÇ=à~ï =áë=Ñó=áåÅÜ=ï áíÜ=íÜÉ=ëí~êíÉê=à~ï =
Ñçääó=êÉíê~ÅíÉÇK=oÉã çî ~ä=çÑ=íÜÉ=Ä~ÑÑäÉ=éä~íÉ=åÉÅÉëëáí~íÉë=ã ~åì ~ä=ÉåÖ~ÖÉJ

NTS



qj =VJNTRMa=
NPUJNPV

a fob` q=` o^khfkd=bi b` qo f̀ =pq^oqbo

ã Éåí=çÑ=íÜÉ=ëí~êíÉê=à~ï =ï áíÜ=íÜÉ=íÉëí=ëí~åÇ=à~ï K=t ÜÉå=~Çàì ëíáåÖ=íÜÉ=
ëí~êíÉê=Åäì íÅÜI=~ë=çì íäáåÉÇ=áå=ENF=~åÇ=EOFI=í~âÉ=Å~êÉ=íç=~íí~áå=íÜÉ=êÉèì áêÉÇ=
ëÉííáåÖ=Öê~Çì ~ääó=ï áíÜçì í=çî ÉêÜÉ~íáåÖK

ENF=` e b` h fk d =` i r q` e =pbqqfk d K= fÑ=íÜÉ=Åäì íÅÜ=Çáëâë=Ü~î É=åçí=ÄÉÉå=
Çáëíì êÄÉÇ=çê=íÜÉ=ëÉííáåÖ=~äíÉêÉÇ=Çì êáåÖ=çî ÉêÜ~ì äI=ÅÜÉÅâ=íÜÉ=Åäì íÅÜ=ëÉííáåÖ=
~ë=Ñçääçï ëW=äçÅâ=íÜÉ=Äê~âÉ=Çêì ã =~åÇ=çéÉê~íÉ=íÜÉ=ëí~êíÉê=Ñçê=~=éÉêáçÇ=çÑ=R=
ëÉÅçåÇëK=oÉéÉ~í=íÜÉ=~Äçî É=éêçÅÉÇì êÉ=Ñáî É=íáã Éë=~í=NJã áåì íÉ=áåíÉêî ~äëK=
fÑ=íÜÉ=íçêèì É=êÉ~ÇáåÖ=çå=íÜÉ=ëÅ~äÉ=êÉã ~áåë=Åçåëí~åí=~í=RRM=ÑççíJéçì åÇë=
éäì ë=çê=ã áåì ë=OM=ÑççíJéçì åÇëI=áí=Å~å=ÄÉ=ÅçåëáÇÉêÉÇ=ë~íáëÑ~ÅíçêóK=qç=äçï Éê=
íÜÉ=ëÉííáåÖI=ëÅêÉï =íÜÉ=Åäì íÅÜ=~Çàì ëíáåÖ=åì í=çì íï ~êÇX=íç=ê~áëÉI=ëÅêÉï =áåï ~êÇK=
^ ÑíÉê=íÜÉ=ÅçêêÉÅí=ëÉííáåÖ=Ü~ë=ÄÉÉå=ëÉÅì êÉÇI=~ääçï =íÜÉ=ëí~êíÉê=íç=Åççä=íç=
êççã =íÉã éÉê~íì êÉ=~åÇ=çéÉê~íÉ=Ñáî É=ÅçåëÉÅì íáî É=íáã Éë=íç=ÇÉíÉêã áåÉ=áÑ=
ëÉííáåÖ=êÉã ~áåë=Åçåëí~åíK

EO=F= pbqqfk d =̀ i r q` e K=fÑ=íÜÉ=Åäì íÅÜ=Ü~ë=ÄÉÉå=Çáë~ëëÉã ÄäÉÇ=~åÇ=ï çêå=
Çáëâë=êÉéä~ÅÉÇ=çê=~=åÉï =Åäì íÅÜ=é~Åâ=áåëí~ääÉÇI=~ééêç~ÅÜ=íÜÉ=Åäì íÅÜ=ëÉí=
íáåÖ=Öê~Çì ~ääóI=ëí~êíáåÖ=ï áíÜ=~ééêçñáã ~íÉäó=~=OMM=ÑççíJéçì åÇ=ëÉííáåÖK=
t áíÜ=äçÅâÉÇ=Äê~âÉI=çéÉê~íÉ=íÜÉ=ëí~êíÉê=Ñçê=éÉêáçÇë=çÑ=R=ëÉÅçåÇë=ï áíÜ=
NJã áåì íÉ=áåíÉêî ~äëI=ì åíáä=íÜÉ=Åäì íÅÜ=ã ~áåí~áåë=~=Åçåëí~åí=íçêèì É=î ~äì ÉK=
d ê~Çì ~ääó=áåÅêÉ~ëÉ=íÜÉ=íçêèì É=î ~äì ÉI=çéÉê~íáåÖ=íÜÉ=ëí~êíÉê=~ÑíÉê=É~ÅÜ=
áåÅêÉ~ëÉ=áå=ëÉííáåÖ=ì åíáä=íÜÉ=êÉèì áêÉÇ=ëÉííáåÖ=áë=çÄí~áåÉÇK=t ÜÉå=íÜÉ=Ñáå~ä=
ëÉííáåÖ=çÑ=RRM=ÑççíJéçì åÇë=éäì ë=çê=ã áåì ë=OM=ÑççíJéçì åÇë=áë=êÉ~ÅÜÉÇI=~ääçï =
íÜÉ=ëí~êíÉê=íç=Åççä=íç=êççã =íÉã éÉê~íì êÉ=~åÇ=Öáî É=Ñáî É=ÅçåëÉÅì íáî É=ÉåÖ~ÖÉ=
ã Éåíë=çÑ=R=ëÉÅçåÇë=Çì ê~íáçå=~í=NJã áåì íÉ=áåíÉêî ~äëK=fÑ=íÜÉ=ëÉííáåÖ=êÉã ~áåë=
Åçåëí~åíI=íÜÉ=Åäì íÅÜ=Ü~ë=ÄÉÉå=éêçéÉêäó=~Çàì ëíÉÇK

NPVK= qbpqK

^ ÑíÉê=íÜÉ=Åäì íÅÜ=Ü~ë=ÄÉÉå=éêçéÉêäó=~Çàì ëíÉÇI=ëì ÄàÉÅí=íÜÉ=ëí~êíÉê=íç=
íÜÉ=Ñçääçï áåÖ=íÉëí=íç=ÇÉíÉêã áåÉ=éêçéÉê=éÉêÑçêã ~åÅÉK

~K= c êÉÉ=o ì åK= r åäçÅâ=íÜÉ=íÉëí=ëí~åÇ=Äê~âÉ=Çêì ã =íç=éÉêã áí=íÜÉ=
ëí~êíÉê=íç=çéÉê~íÉ=ï áíÜçì í=äç~ÇK=_ ó=ã É~åë=çÑ=~=Å~êÄçå=é~Åâ=êÉëáëíçê=
ÅçååÉÅíÉÇ=áå=ëÉêáÉë=ï áíÜ=íÜÉ=Ä~ííÉêóI=~ééäó=NS=î çäíë=~Åêçëë=íÜÉ=ã çíçê=
íÉêã áå~äëK=qÜÉ=ã áåáã ì ã =ëéÉÉÇ=ëÜ~ää=ÄÉ=~í=äÉ~ëí=SRMM=êÉî çäì íáçåë=éÉê=
ã áåì íÉ=ï áíÜ=PO=~ã éÉêÉëK

ÄK= i ç~Ç=o ì åK= t áíÜ=NUKR= î çäíë=ã ~áåí~áåÉÇ=~Åêçëë=íÜÉ=ã çíçê=íÉê=
ã áå~äëI=~Çàì ëí=íÜÉ=Äê~âÉ=Çêì ã =íç=éêçî áÇÉ=~=äç~Ç=çÑ=PMM=ÑççíJéçì åÇëK=
r åÇÉê=íÜÉëÉ=ÅçåÇáíáçåë=íÜÉ=ã ~ñáã ì ã =Åì êêÉåí=Çê~ï =ëÜ~ää=ÄÉ=NUM=~ã =
éÉêÉëI=ï áíÜ=~=ã áåáã ì ã =ëéÉÉÇ=çÑ=~í=äÉ~ëí=PMRM=êÉî çäì íáçåë=éÉê=ã áåì íÉK

ÅK= e ~åÇ=̀ ê~åâ=qÉëíK=pÉí=íÜÉ=éêçåó=Äê~âÉ=~í=OMM=ÑççíJéçì åÇë=~åÇ=
Åê~åâ=ã ~åì ~ääó=íç=ÅÜÉÅâ=ê~íÅÜÉí=~ëëÉã Ääó=Ñçê=éêçéÉê=êçí~íáçåK=qêó=íç=
Åê~åâ=áå=íÜÉ=çééçëáíÉ=êçí~íáçå=~ë=~=ÅÜÉÅâ=çå=íÜÉ=ë~ÑÉíó=ÑÉ~íì êÉ=çÑ=íÜÉ=
ê~íÅÜÉíK

NTT



qj =VJNTRMa=
NPV

l oa k^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka

` i ^ j mfk d =
a bs f` b

M

i _ Jcq= fp= mo l a r ` q= l c= e l o fwl k q^ i = i bk d qe=
l c= i bs bo=_bqt bbk = ` bk qbo= l c= mr i i bv =
^ k a=_b^ o fk d = ml fk q= l k = p` ^ i b= fk = cbbq=
^ k a= t bfd e q= l k = p` ^ i b= fk = ml r k a p= o^ =ma=ëëçê

ÑáÖì êÉ=TQ! pÅÜÉã ~íáÅ= aá~Öê~ã =çÑ=mêçåó=_êçâÉ=qÉëí=pí~åÇ

NTU



qj =VJNTRMa=
NPVJNQN

a fob` q= ` o^khfkd=bi b` qo f̀ = pq^oqbo

ÇK= c áå~ä=^ëëÉã ÄäóK= o Éã çî É=íÜÉ=ëí~êíÉê=Ñêçã =íÜÉ=íÉëí=ëí~åÇ=~åÇ=
~ëëÉã ÄäÉ=íÜÉ=Åäì íÅÜ=~Çàì ëíáåÖ=åì í=äçÅâ=~åÇ=Ä~ÑÑäÉ=éä~íÉK=l å=çäÇÉê=ã çÇÉäë=
áåÅçêéçê~íáåÖ=~=ÑêáÅíáçå=êáåÖI=ÅÜÉÅâ=íÜÉ=ÑêáÅíáçå=çáä=ëÉ~ä=~ëëÉã Ääó=áå=íÜÉ=
Ä~ÑÑäÉ=éä~íÉ=íç=~ëÅÉêí~áå=áÑ=íÜÉêÉ=áë=ëì ÑÑáÅáÉåí=íÉåëáçå=íç=ÜçäÇ=íÜÉ=ëí~êíÉê=
à~ï =áå=éçëáíáçå=ëç=íÜ~í=áí=ï áää=~Çî ~åÅÉ=Ñì ää=Ñçêï ~êÇ=íç=ã ÉëÜ=ï áíÜ=íÜÉ=
ÉåÖáåÉ=à~ï =ÄÉÑçêÉ=ëí~êíáåÖ=íç=êçí~íÉK=fÑ=íÜÉ=à~ï =Ñ~áäë=íç=~Çî ~åÅÉ=ï ÜÉå=
íÜÉ=ëí~êíÉê=áë=çéÉê~íÉÇI=êÉéä~ÅÉ=íÜÉ=Ä~ÑÑäÉ=éä~íÉ=~ëëÉã ÄäóK

NQMK= fk pq^ i i ^qfl kK

fåëí~ää=íÜÉ=àDàJáåÅÜ=s Éääì ã çáÇ=Ö~ëâÉí=çå=íÜÉ=ëí~êíÉê=ã çì åíáåÖ=é~Ç=
~í=íÜÉ=êÉ~ê=çÑ=íÜÉ=ÉåÖáåÉ=~åÇ=ëäáÇÉ=íÜÉ=ëí~êíÉê=áåíç=éä~ÅÉ=çî Éê=íÜÉ=ëíì ÇëK=
fåëí~ää=íÜÉ=ëí~êíÉê=ï áíÜ=íÜÉ=Ü~åÇ=Åê~åâáåÖ=~íí~ÅÜã Éåí=ì éK=fåëí~ää=íÜÉ=
ï ~ëÜÉêë=~åÇ=åì íë=çå=íÜÉ=ëíì Çë=~åÇ=ëÉÅì êÉ=íÜÉ=åì íë=ï áíÜ=äçÅâáåÖ=ï áêÉK=
fåëí~ää=íÜÉ=ÖÉåÉê~íçê=~åÇ=ëí~êíÉê=ëì ééçêíáåÖ=~ëëÉã ÄäóK=̀ çååÉÅí=íÜÉ=Å~ÄäÉ=
íç=íÜÉ=ëí~êíÉê=íÉêã áå~äI=ÅçååÉÅí=íÜÉ=Å~ÄäÉ=ÅçåÇì áí=íç=íÜÉ=íÉêã áå~ä=ëÜáÉäÇI=
~åÇ=áåëí~ää=íÜÉ=Åçî Éê=çå=íÜÉ=íÉêã áå~ä=ëÜáÉäÇI=ëÉÅì êáåÖ=íÜÉ=ëÅêÉï ë=ï áíÜ=
äçÅâáåÖ=ï áêÉK=oÉÑÉê=íç=ÑáÖì êÉ=RN=Ñçê=íÜÉ=ÉåÖáåÉ=ÉäÉÅíêáÅ~ä=ï áêáåÖ=Çá~Öê~ã K

NQNK= i fpq=l c =ql l i pK

qÜÉ=Ñçääçï áåÖ=áë=~=äáëí=çÑ=ã ~àçê=çî ÉêÜ~ì ä=íççäëW

k ì ã ÄÉêë=ï áíÜ=mêÉÑáñ=?b` ?! bÅäáéëÉ= ^ î á~íáçå=` çêéK

máÉÅÉ=j ~êâK
b` Jj qJNNVT= cáñíì êÉI=äçÅ~íáåÖ=áåíÉêã ÉÇá~íÉ=ÜÉ~Ç
b` Jj qJONSOS^ =d ~ÖÉI=~äáåáåÖ=éçäÉ=ëÜçÉë
b` Jj qJQNQM= mçäÉI=ëÜçÉ
b` Jj qJNNTM= mì ääÉêI=ÖÉ~ê
b` Jj qJPMV= pÅêÉï Çêáî ÉêI=éêÉëë=Ñçê=éä~åÉí~êó=éáåáçå=~åÇ=éçäÉ=ëÜçÉ

ëÅêÉï ë
pí~åÇI=éêçåó=íóéÉ=íÉëí

b` Jj qJOPT= qççäI=ÅÜÉÅâáåÖ=íÉåëáçå=ÑêáÅíáçå=êáåÖ=
b` Jj qJPMQ= qççäI=äçÅâáåÖ=êáåÖ=~ëëÉã Ääó
b` Jj qJVU= t êÉåÅÜI=~êã ~íì êÉ=ëÜ~Ñí=Çêáî áåÖ=éáåáçå=ëäçííÉÇ=åì í=
b` Jj qJUMS= t êÉåÅÜI=Åäì íÅÜ=~Çàì ëíáåÖ=åì í=
b` Jj qJNP= t êÉåÅÜI=Åäì íÅÜ=Ä~êêÉä=ëÜ~Ñí=ëäçííÉÇ=åì í=
b` Jj qJPMO= t êÉåÅÜI=~êã ~íì êÉ=ëÜ~ÑíI=Åçã ã ì í~íçê=ÉåÇI=åì í=
b` Jj qJNPNM= t êÉåÅÜI=Ü~åÇÅê~åâ=ëÜ~Ñí=ëäçííÉÇ=åì í=
b` Jj qJQRU= t êÉåÅÜI=åì í=~Çàì ëíáåÖ=Ä~ää

NTV



qj =VJNTRMa=
NQOJNQQ

l oa k^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

pÉÅíáçå=sf

pl i bk l fa =pt fq` e
m~ê~Öê~éÜ

a ÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NQO
oÉã çî ~ä=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NQP
a áë~ëëÉã Ääó=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NQQ
j ~áåíÉå~åÅÉ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NQR
^ ëëÉã Ääó=~åÇ=íÉëíK=KKKKKKKKK=KKKKKKKKKKKKKKKKKKKKKKKKKK=NQS
fåëí~ää~íáçå=KKKKKKKKKKKKKKK=KKKKKKKKKKKKKKKKKKKKKKKKKK=NQT

NQOK= a bp` o fmqfl k = EÑáÖK=TRFK
qÜÉ=bÅäáéëÉ=íóéÉ=RNUJONJ^ =ëçäÉåçáÇ=çéÉê~íÉÇ=ëï áíÅÜ=áë=ì ëÉÇ=ÄÉíï ÉÉå=

íÜÉ=Ä~ííÉêó=~åÇ=íÜÉ=ëí~êíÉê=íç=~î çáÇ=êì ååáåÖ=íÜÉ=ÜÉ~î ó=Å~ÄäÉ=åÉÅÉëë~êó=
áå=íÜáë=ÅáêÅì áí=~ää=íÜÉ=ï ~ó=íç=íÜÉ=áåëíêì ã Éåí=é~åÉä=ï ÜÉêÉ=íÜÉ=~Åíì ~íáåÖ=
íçÖÖäÉ=ëï áíÅÜ=áë=äçÅ~íÉÇK=qÜÉ=ëçäÉåçáÇ=ëï áíÅÜ=áë=äçÅ~íÉÇ=çå=íÜÉ=äÉÑí=ëáÇÉ=
çÑ=íÜÉ=ÖÉåÉê~íçê=~åÇ=ëí~êíÉê=ëì ééçêíáåÖ=Äê~ÅâÉíK=e É~î ó=Å~ÄäÉë=êì å=Ñêçã =
íÜÉ=Åçåí~Åí=íÉêã áå~äë=íç=íÜÉ=Ä~ííÉêó=~åÇ=ëí~êíÉê=~åÇ=~=ëã ~ääÉê=Å~ÄäÉ=
êì åë=Ñêçã =íÜÉ=Åçáä=íÉêã áå~ä=íç=íÜÉ=íçÖÖäÉ=ëï áíÅÜ=çå=íÜÉ=áåëíêì ã Éåí=é~åÉäK=
qÜÉ=ëÉÅçåÇ=Åçáä=íÉêã áå~ä=áë=Öêçì åÇÉÇK

NQPK= o bj l s ^ i K
l éÉå=íÜÉ=Ä~ííÉêó=ëï áíÅÜK=oÉã çî É=íÜÉ=äçÅâáåÖ=ï áêÉ=~åÇ=íÜêÉÉ=ëÅêÉï ë=

~åÇ=ï ~ëÜÉêë=ÜçäÇáåÖ=íÜÉ=Åçî Éê=íç=íÜÉ=Äçííçã =çÑ=íÜÉ=äçï Éê=ëÜáÉäÇ=~åÇ=
êÉã çî É=íÜÉ=Åçî ÉêK=a áëÅçååÉÅí=íÜÉ=Å~ÄäÉ=Ñêçã =íÜÉ=íÉêã áå~ä=éçëí=çÑ=íÜÉ=
ÅçáäK=r åëÅêÉï =íÜÉ=åì í=ÜçäÇáåÖ=íÜÉ=ÅçåÇì áí=íÉÉ=íç=íÜÉ=äçï Éê=ëÜáÉäÇI=êÉã çî É=
íÜÉLíÉÉ=~åÇ=éì ää=íÜÉ=Å~ÄäÉ=çì í=çÑ=íÜÉ=ëÜáÉäÇK=oÉã çî É=íÜÉ=äçÅâáåÖ=ï áêÉI=
ëÅêÉï ë=~åÇ=ï ~ëÜÉêë=ÜçäÇáåÖ=íÜÉ=íÉêã áå~ä=ëÜáÉäÇ=Åçî Éêë=íç=íÜÉ=ëÜáÉäÇë=
~åÇ=êÉã çî É=íÜÉ=íï ç=Åçî ÉêëK=a áëÅçååÉÅí=íÜÉ=Å~ÄäÉë={êçã =íÜÉ=íÉêã áå~ä=
éçëíëI=ì åëÅêÉï =íÜÉ=âåì êäÉÇ=åì íë=ÜçäÇáåÖ=íÜÉ=ÅçåÇì áíë=íç=íÜÉ=ëÜáÉäÇë=~åÇ=
éì ää=íÜÉ=Å~ÄäÉ=ÉåÇë=çì í=çÑ=íÜÉ=ëÜáÉäÇëK=oÉã çî É=íÜÉ=Äçäíë=ÜçäÇáåÖ=íÜÉ=
ì åáí=íç=íÜÉ=ÖÉåÉê~íçê=~åÇ=ëí~êíÉê=ëì ééçêíáåÖ=Äê~ÅâÉí=~åÇ=êÉã çî É=íÜÉ=
ì åáíK

NQQK= a fp^ppbj _ i v =EKÑáÖK=TSF
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ï êÉåÅÜFK=mì í=äÉ~íÜÉê=Äççí=çå=êÉ~êJÉåÇ=çÑ=ëçäÉåçáÇ=~åÇ=íáÉ=áå=éä~ÅÉ=
ï áíÜ=ä~ÅáåÖK=pÅêÉï =äçÅâ=åì í=~åÇ=ÅäÉî áë=çåíç=êÉ~ê=ÉåÇ=çÑ=êçÇK=mì í=äÉî Éê=
Äê~ÅâÉíI=ï áíÜ=ëíì Ç=éçáåíáåÖ=ì éï ~êÇI=çå=ëíì Çë=çå=êÉ~ê=çÑ=Å~êÄì êÉíçê=~åÇ=
Ñ~ëíÉå=ï áíÜ=ë~ÑÉíó=åì íë=Eqs áåK=ï êÉåÅÜFK=mì í=äÉî Éê=áå=éä~ÅÉ=ï áíÜ=ÑçêâÉÇ=
ÉåÇ=çå=ëÜì íJçÑÑ=êçÇ=~åÇ=ÜçäÉ=áå=ÅÉåíÉê=çå=ëíì Ç=çå=Äê~ÅâÉíK=mì í=ëéêáåÖ=çå=
ëíì Ç=~åÇ=Üççâ=çå=êáÖÜí=ëáÇÉ=çÑ=Äê~ÅâÉí=~åÇ=Ñêçåí=çÑ=äÉî Éê=íç=íì êå=äÉî Éê=
ÅäçÅâï áëÉ=î áÉï ÉÇ=Ñêçã =íçéK=c~ëíÉå=äÉî Éê=íç=ëíì Ç=ï áíÜ=éä~áå=ï ~ëÜÉê=~åÇ=
ÅçííÉê=éáåK=̂ Çàì ëí=ÅäÉî áë=çå=êÉ~êJÉåÇ=çÑ=êçÇ=íç=ÜçäÉ=áå=êáÖÜí=ÉåÇ=çÑ=äÉî Éê=
ï áíÜ=êáÖÜí=ÉåÇ=çÑ=äÉî Éê=~åÇ=êçÇ=ÄçíÜ=áå=ÉñíêÉã É=êÉ~ê=éçëáíáçåëK=fåëÉêí=
ÅäÉî áë=éáå=ÅçååÉÅíáåÖ=ÅäÉî áë=~åÇ=äÉî ÉêI=ëÉÅì êÉ=ï áíÜ=ÅçííÉê=éáå=~åÇ=íáÖÜíÉå=
äçÅâ=åì í=çå=ÅäÉî áëK=oÉã çî É=äçÅâáåÖ=ï áêÉI=íÜêÉÉ=ëÅêÉï ë=~åÇ=éä~áå=ï ~ëÜÉêë=
ÜçäÇáåÖ=Åçî Éê=~åÇ=ÅÜÉÅâ=íç=ëÉÉ=áÑ=çåÉ=ëçäÉåçáÇ=íÉêã áå~ä=éçëí=áë=Öêçì åÇÉÇK=
fÑ=åçíI=êÉã çî É=íï ç=åì íë=EB JáåK=ëçÅâÉí=ï êÉåÅÜFI=äçÅâ=ï ~ëÜÉê=~åÇ=áåëì ä~í=
áåÖ=ëäÉÉî É=Ñêçã =íÉêã áå~ä=éçëíK=oÉéä~ÅÉ=ï áíÜ=Öêçì åÇáåÖ=ëäÉÉî ÉI=åì íI=äçÅâ=
ï ~ëÜÉê=~åÇ=äçÅâ=åì íK=̀ çååÉÅí=íÉêã áå~ä=çÑ=Ääì É=ï áêÉ=ETMJáåKF=íç=áåëì ä~íÉÇ=
íÉêã áå~ä=éçëíK=mä~ÅÉ=âåì êäÉÇ=ÅçåÇì áí=åì í=çå=áåëÉêíI=ëÅêÉï =EëÅêÉï Çêáî Éê=
qs áåK=ñ=s àJáåKF=áåëÉêí=áåíç=ÅçåÇì áí=íÉÉI=éì ëÜ=ÑêÉÉ=ÉåÇ=çÑ=Ääì É=ï áêÉ=íÜêçì ÖÜ=
âåì êäÉÇ=åì í=~åÇ=çì í=íÜêçì ÖÜ=ÉåÇ=çÑ=íÉÉI=~åÇ=ëÅêÉï =âåì êäÉÇ=åì í=ï áíÜ=íÉÉ=
çåíç=íÜêÉ~ÇÉÇ=ÉåÇ=çÑ=íÉêã áå~ä=ÄçñK=mì ëÜ=ÅçåÇì áí=Éää=çî Éê=ï áêÉ=~åÇ=ëÅêÉï =
åì í=Es ëJáåK=ï êÉåÅÜF=çåíç=ÉåÇ=çÑ=íÉÉK=päáÇÉ=ÅçåÇì áí=çî Éê=ï áêÉ=~åÇ=ëÅêÉï =
âåì êäÉÇ=åì í=çåíç=ÉåÇ=çÑ=ÉääK=mì ëÜ=óÉääçï =ï áêÉ=EVMJáåKF=íÜêçì ÖÜ=íÉÉI=Éää=~åÇ=
ÅçåÇì áí=Ü~î áåÖ=~Äçì í=OQ=áåÅÜÉë=éêçíêì ÇáåÖ=Ñêçã =êáÖÜí=ÉåÇ=çÑ=íÉÉK=c~ëíÉå=
ÅçåÇì áí=íç=Äçííçã =çÑ=ÉåÖáåÉ=ëì ééçêí=ï áíÜ=íï ç=Åäáéë=ÜÉäÇ=íç=ëì ééçêí=Äó=
àDyJáåK=ëäçííÉÇ=ÜÉ~Ç=ëÅêÉï ë=ï áíÜ=ë~ÑÉíó=åì íë=EB JáåK=ï êÉåÅÜFK=päáÇÉ=ÅçåÇì áí=
çî Éê=óÉääçï =ï áêÉ=éêçíêì ÇáåÖ=Ñêçã =êáÖÜí=ÉåÇ=çÑ=íÉÉ=~åÇ=Ñ~ëíÉå=íç=íÉÉ=Äó=
âåì êäÉÇ=åì íK

NUT



qj =VJNTRMa=
NRQ

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

` Ü~éíÉê=T

i r _ o f̀ ^qfl k =pvpqbj

pÉÅíáçå= f

d bkbo^ i =abp` ofmqfl k
m~ê~Öê~éÜ

a ÉëÅêáéíáçå=çÑ=íÜÉ=i ì ÄêáÅ~íáçå=póëíÉã KKKKKKKKKKKKKKKKKKKKK= NRQ

NRQK= a bp` o fmqfl k =l c =qe b=i r _ o f` ^qfl k =pv pqbj K

qÜÉ=ã ~áå=çáä=éêÉëëì êÉ=éì ã é=Çê~ï ë=çáä=Ñêçã =íÜÉ=çáä=í~åâ=~åÇ=ÑçêÅÉë=
áí=ÇáêÉÅíäó=áåíç=íÜÉ=áåíÉêå~ä=é~ëë~ÖÉë=çÑ=íÜÉ=äì ÄêáÅ~íáçå=ëóëíÉã K=m~êí=çÑ=
íÜÉ=ëÅ~î ÉåÖÉÇ=çáä=ï ÜáÅÜ=Çê~áåë=íç=íÜÉ=ëì ã é=áë=Çê~ï å=íÜêçì ÖÜ=áåíÉêå~ä=
é~ëë~ÖÉë=íç=íÜÉ=ëÅ~î ÉåÖÉ=ëáÇÉë=çÑ=íÜÉ=ã ~áå=çáä=éì ã é=~åÇ=áë=ÑçêÅÉÇ=
íÜêçì ÖÜ=íÜÉ=?çì í?=ÅçååÉÅíáçå=íç=íÜÉ=çáä=í~åâK=fåëí~ääÉÇ=áå=íÜáë=äáåÉ=ï ÜáÅÜ=
êÉíì êåë=íÜÉ=ëÅ~î ÉåÖÉÇ=çáä=íç=íÜÉ=çáä=í~åâ=áë=~=ÑáäíÉê=~åÇ=~å=çáä=ÅççäÉêK=
qÜÉ=êÉã ~áåÇÉê=çÑ=íÜÉ=ëÅ~î ÉåÖÉÇ=çáä=áë=Çê~ï å=Ñêçã =íÜÉ=ëì ã é=Äó=íÜÉ=
Ñêçåí=Åê~åâÅ~ëÉ=ëÅ~î ÉåÖÉ=éì ã é=~åÇ=áë=êÉíì êåÉÇ=íç=íÜÉ=çáä=í~åâ=íÜêçì ÖÜ=
íÜÉ=ëÅ~î ÉåÖÉÇ=çáä=êÉíì êå=äáåÉK=̂ Åêçëë=íÜÉI=äáåÉ=Ñêçã =íÜÉ=çáä=í~åâ=íç=íÜÉ=
áåäÉí=ëáÇÉ=çÑ=íÜÉ=ã ~áå=çáä=éì ã é=áë=áåëí~ääÉÇ=~å=çáä=Çáäì íáçå=î ~äî É=ï ÜáÅÜ=
Ñ~Åáäáí~íÉë=ëí~êíáåÖ=áå=ÉñíêÉã Éäó=ÅçäÇ=ï É~íÜÉêK=_ êÉ~íÜáåÖ=çÑ=íÜÉ=ÉåÖáåÉ=
áë=ÇçåÉ=íÜêçì ÖÜ=~=äáåÉ=Ñêçã =íÜÉ=Ñêçåí=Åê~åâÅ~ëÉ=ëÉÅíáçå=íç=íÜÉ=ÉñíÉêáçê=
çÑ=íÜÉ=í~åâK=qÜÉ=çáä=í~åâ=áë=î ÉåíÉÇ=íç=íÜÉ=êÉ~ê=Åê~åâÅ~ëÉ=ëÉÅíáçå=íÜêçì ÖÜ=
~=äáåÉ=ëí~êíáåÖ=~í=íÜÉ=çáä=í~åâ=~åÇ=íÉêã áå~íáåÖ=~í=íÜÉ=êÉ~ê=Åê~åâÅ~ëÉ=
ëÉÅíáçåK

NUU



qj =VJNTRMa=
NRRJNRS

pÉÅíáçå= ff

bkd fkb=l fi =q^kh=^ka=l fi =i fk bp
m~ê~Öê~éÜ

a ÉëÅêáéíáçå=~åÇ=Åçåëíêì Åíáçå=çÑ=íÜÉ=çáä=í~åâKKKKKKKKKKKKKKKK= NRR
fåëéÉÅíáçå=JçÑ=çáä=í~åâ=çå=î ÉÜáÅäÉ=KKKKKKKKKKKKKKKKKKKKKKKK=NRS
oÉã çî ~ä=çÑ=íÜÉ=çáä=í~åâ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NRT
a áë~ëëÉã ÄäóI=áåëéÉÅíáçåI=~åÇ=ÅäÉ~åáåÖ=çÑ=íÜÉ=çáä=í~åâ=KKKKKKKK= NRU
oÉé~áê=~åÇ=~ëëÉã Ääó=çÑ=íÜÉ=çáä=í~åâ=KKKKKKKKKKKKKKKKKKKK=NRV
fåëí~ää~íáçå=çÑ=íÜÉ=çáä=í~åâ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NSM
a ÉëÅêáéíáçå=çÑ=íÜÉ=ÉåÖáåÉ=çáä=äáåÉë=KKKKKKKKKKKKKKKKKKKKKKKK=NSN
oÉã çî ~ä=çÑ=çáä=äáåÉë=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NSO
fåëéÉÅíáçå=~åÇ=êÉé~áê=çÑ=íÜÉ=ÉåÖáåÉ=çáä=äáåÉë=KKKKKKKKKKKKKKK=NSP
fåëí~ää~íáçå=çÑ=íÜÉ=ÉåÖáåÉ=çáä=äáåÉë=KKKKKKKKKKKKKKKKKKKKKKKK=NSQ

NRRK= a bp` o fmqfl k =^k a =` l k pqo r ` qfl k =l c =qe b=l fi =q^k h
EÑáÖK=TVFK

qÜÉ=i =ëÜ~éÉÇ=ÉåÖáåÉ=çáä=í~åâ=áë=Äê~ÅâÉíJã çì åíÉÇ=íç=íÜÉ=Ñäççê=áå=íÜÉ=
êÉ~ê=çÑ=íÜÉ=ÅêÉï =Åçã é~êíã Éåí=~Ö~áåëí=íÜÉ=Äì äâÜÉ~ÇK=qÜÉ=çáä=í~åâ=ÄçÇóI=
ÜçééÉêI=ëíê~áåÉêI=çì íäÉí=ÉäÄçï I=~åÇ=Ä~óçåÉí=Ö~ÖÉ=~êÉ=íÜÉ=éêáåÅáé~ä=é~êíë=
çÑ=íÜÉ=çáä=í~åâK=qÜÉ=çáä=í~åâ=ÄçÇó=áë=çÑ=NU=Ö~ÖÉ=EMKMQTU=áåKF=~ää=ï ÉäÇÉÇ=
ëÜÉÉí=ëíÉÉäK=qç=áí=~êÉ=ï ÉäÇÉÇ=~=ëíÉÉä=Ñä~åÖÉÇ=çì íäÉí=ÉäÄçï I=~=ëíÉÉä=Çê~áå=
éäì Ö=Ñä~åÖÉI=ëíÉÉä=ëì ééçêíáåÖ=Äê~ÅâÉíë=~í=íÜÉ=Äçííçã I=~åÇ=~=ëíÉÉä=ÑáääÉê=
Å~é=Ñä~åÖÉ=~í=íÜÉ=íçéK=̂ =ëíÉÉä=êáåÖ=áë=ï ÉäÇÉÇ=íç=íÜÉ=ì åÇÉê=ëáÇÉ=çÑ=íçé=
çÑ=íÜÉ=çáä=í~åâ=ÄçÇó=~åÇ=áë=í~ééÉÇ=íç=êÉÅÉáî É=íÜÉ=NO=ÜçééÉê=êÉí~áåáåÖ=
ëÅêÉï ëK=qÜÉ=çáä=í~åâ=ÄçÇó=ëÉêî Éë=éêáåÅáé~ääó=~ë=~=êÉëÉêî çáê=Ñçê=íÜÉ=ÑêÉëÜ=
çáä=ëì ééäóK=qÜÉ=çáä=í~åâ=ÜçééÉê=Åçåëáëíë=çÑ=~=ÄêçåòÉ=Åçî Éê=Äê~òÉÇ=íç=~=
ÅóäáåÇêáÅ~ä=ëíÉÉä=ÄçÇó=íç=ï ÜáÅÜ=áë=ï ÉäÇÉÇ=~=ÅçåáÅ~ä=ëÜ~éÉÇ=ëíÉÉä=Äçííçã K=
qÜÉ=ÜçééÉê=áë=ÜÉäÇ=áå=íÜÉ=çáä=í~åâ=ÄçÇó=Äó=íÜÉ=íï Éäî É=ëÅêÉï ë=ëÉÅì êáåÖ=
íÜÉ=ÜçééÉê=Åçî Éê=íç=íÜÉ=çáä=í~åâ=ÄçÇó=íçéK=qÜÉ=ÜçééÉê=Äçííçã =áë=ÑáííÉÇ=
áå=íÜÉ=Ñä~åÖÉÇ=çì íäÉí=ÉäÄçï =~åÇ=ÇáêÉÅíë=íÜÉ=ëÅ~î ÉåÖÉÇ=çáä=çì í=çÑ=íÜÉ=çáä=
í~åâK=qÜÉ=ëÅ~î ÉåÖÉÇ=çáä=ÉåíÉêë=íÜÉ=çáä=í~åâ=íÜêçì ÖÜ=íÜÉ=áåäÉí=ÉäÄçï =
~íí~ÅÜÉÇ=íç=íÜÉ=ÜçééÉê=Åçî ÉêK=qÜÉ=çáä=áë=éêÉî ÉåíÉÇ=Ñêçã =ëéä~ëÜáåÖ=ÉñÅÉë=
ëáî Éäó=Äó=ÄÉáåÖ=ÇáêÉÅíÉÇ=~Ö~áåëí=íÜÉ=ëáÇÉ=çÑ=íÜÉ=ÜçééÉê=ÄçÇóK=̂ ÇÇáíáçå~ä=
ÑêÉëÜ=çáä=åÉÅÉëë~êó=Ñçê=äì ÄêáÅ~íáçå=áë=Çê~ï å=Ñêçã =íÜÉ=çáä=í~åâ=ÄçÇó=~åÇ=
íÜêçì ÖÜ=~=ëéÉÅá~ä=é~ëë~ÖÉ=áå=íÜÉ=Ñä~åÖÉÇ=çì íäÉí=ÉäÄçï =íç=íÜÉ=çì íäÉí=äáåÉK=
qÜÉ=Äê~ëë=ëÅêÉÉå=çáä=ëíê~áåÉê=ÑáäíÉêë=íÜÉ=ÑêÉëÜ=çáä=ÉåíÉêáåÖ=íÜÉ=çáä=í~åâK=
qÜÉ=ÑáääÉê=Å~é=áë=ÑáííÉÇ=ï áíÜ=~=Äê~ëë=Ä~óçåÉí=Ö~ÖÉ=ï ÜáÅÜ=áåÇáÅ~íÉë=íÜÉ=çáä=
äÉî Éä=áå=íÜÉ=çáä=í~åâ=ÄçÇóK

NRSK= fk pmb` qfl k =l c =l fi =q^k h =l k =s be f` i bK
o Éã çî É=íÜÉ=çáä=í~åâ=Ñêçã =íÜÉ=î ÉÜáÅäÉ=ï ÜÉåW
~K= qÜÉêÉ=~êÉ=íê~ÅÉë=çÑ=ëäì ÇÖÉ=çê=çíÜÉê=ÑçêÉáÖå=ã ~íÉêá~ä=áå=íÜÉ=í~åâI=

Éî áÇÉåÅÉÇ=Äó=Çáêíó=çáä=~í=íÜÉ=çì íäÉí=çÑ=íÜÉ=í~åâK

NUV



qj =VJNTRMa=
NRS

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

c i l l o =a o ^ fk =s ^ i s b=
l fi =pr mmi v =cfi i bo =̀ ^ m

i bcq^ k a=o fd e q=cr b i =
pe r q=l cc=s ^ i s bp

MN=i = a fi r qfl k =s ^ i s b=

l mbo ^ qfk d =_r qql k {
o^=ma=OTqT

ÑáÖì êÉ=TV! båÖáåÉ=l e =q~åâ=~åÇ=̀ ççäÉê=

NVM



qj =VJNTRMa=
NRSJNRT

bkd fkb=l fi =q^kh=^ka=l fi =i fk bp

ÜK= ^ =äÉ~â=áë=Éî áÇÉåí=~í=~åó=çÑ=íÜÉ=ï ÉäÇÉÇ=ëÉ~ã ë=çê=àçáåíëK=

ÅK= qÜÉêÉ=~êÉ=ëáÖåë=çÑ=Åçêêçëáçå=çå=~åó=éçêíáçå=çÑ=íÜÉ=í~åâK

NRTK= o bj l s ^ i =l c =qe b=l fi =q^k h K

~K= bèì áéã ÉåíK
_ äçÅâI=ï ççÇÉå= t êÉåÅÜI=çéÉåJÉåÇI=N=s ëJáåK=
i áåâI=Çê~Ö= t êÉåÅÜI=çéÉåJÉåÇI=fs áJáåK=
t êÉåÅÜI=̂ äáÉåI=JÑ~JáåK= t êÉåÅÜI=ëçÅâÉíI=ï áíÜ=ê~íÅÜÉíI=
t êÉåÅÜI=çéÉåJÉåÇI=NJáåK= B JáåK

ÜK=I=mêçÅÉÇì êÉK

ENF=obj l s b=bk d fk b=fk pmb` qfl k =mi ^ qbK
t êÉåÅÜI=ëçÅâÉíI=ï áíÜ=ê~íÅÜÉíI=B JáåK

oÉã çî É=íï Éåíó=Å~é=ëÅêÉï ë=ï áíÜ=äçÅâ=ï ~ëÜÉêë=Ñêçã =ÉåÖáåÉ=Åçã é~êí=
ã Éåí=áåëéÉÅíáçå=éä~íÉ=~åÇ=êÉã çî É=éä~íÉK

EOF=a o ^ fk =l fi =co l j =q^ k h K
i áåâI=Çê~Ö= t êÉåÅÜI=̂ äáÉåI=>B JáåK=

o Éã çî É=Ñçì ê=ëÅêÉï ë=Ñêçã =éä~íÉ=~íí~ÅÜÉÇ=íç=Åçã é~êíã Éåí=Ñäççê=~åÇ=
äáÑí=çÑÑ=éä~íÉK=qÜÉå=êÉã çî É=Çê~áå=éäì Ö=Ñêçã =çáä=í~åâ=~åÇ=Çê~áå=çáäK

EPF=obj l s b=bk d fk b=l fi =̀ l l i boK
o ÉÑÉê=íç=é~ê~Öê~éÜ=NTPI=ÉåÖáåÉ=çáä=ÅççäÉê=êÉã çî ~äK

EQF=obj l s b=l fi =fk i bq=e l pb=̂ ppbj _ i v K
t êÉåÅÜI=çéÉåJÉåÇI=fs áJáåK=

a áëÅçååÉÅí=çáä=áåäÉí=ÜçëÉ=åì í=Ñêçã =áåäÉí=ÑáííáåÖ=~í=íçé=çÑ=çáä=í~åâK

ERF=obj l s b=l fi =q^ k h =_ o b^ qe bo =qr _ bK
t êÉåÅÜI=çéÉåJÉåÇI=N=s ëJáåK=

a áëÅçååÉÅí=ÄêÉ~íÜÉê=íì ÄÉ=åì í=Ñêçã =ÉäÄçï =ÑáííáåÖ=~í=íçé=çÑ=çáä=í~åâK

ESF=obj l s b=l fi =q^ k h =j l r k qfk d =_ o ^ ` h bq=_ l i qpK
i áåâI=Çê~Ö= t êÉåÅÜI=ëçÅâÉíI=ï áíÜ=ê~íÅÜÉíI=
t êÉåÅÜI=çéÉåJÉåÇI=t JáåK= qXêã J

o Éã çî É=Ñçì ê=ã ~íÅÜáåÖ=çî ~ä=ÜÉ~Ç=Äçäíë=~åÇ=ë~ÑÉíó=åì íë=Ñêçã =Äê~ÅâÉíë=
íÜ~í=~íí~ÅÜ=çáä=í~åâ=íç=Åçã é~êíã Éåí=Ñäççê=ì ëáåÖ=~=Çê~Ö=äáåâ=çå=íÜÉ=Äçäí=
ÜÉ~Çë=Ñêçã =ÄÉåÉ~íÜ=íÜÉ=í~åâK

ETF=obj l s b=l fi =q^ k h K
_ äçÅâI=ï ççÇÉå= t êÉåÅÜI=çéÉåJÉåÇI=NJáåK

_ äçÅâ=ì é=çáä=í~åâ=Éåçì ÖÜ=íç=ÖÉí=~=ï êÉåÅÜ=çå=íÜÉ=çáä=äáåÉ=çì íäÉíI=ÑáííáåÖ=
åì í=~í=Äçííçã I=Ä~Åâ=çÑ=çáä=í~åâ=áå=í~åâ=Åçã é~êíã ÉåíK=qÜÉå=ÇáëÅçååÉÅí=
çáä=äáåÉ=åì í=Ñêçã =ÑáííáåÖ=~åÇ=êÉã çî É=í~åâK

NVN



qj =VJNTRMa=
NRUJNRV

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

NRUK= a fp^ppbj _ i v I= fk pmb` qfl k I=^k a = ` i b^k fk d = l c = qe b=
l fi =q^k h =EÑáÖK=UMFK

~K= a áë~ëëÉã ÄäóK=qç=Çáë~ëëÉã ÄäÉ=íÜÉ=çáä=í~åâë=éêçÅÉÉÇ=~ë=Ñçääçï ëW
ENF=r åëÅêÉï =íÜÉ=íï Éäî É=ëÅêÉï ë=ëÉÅì êáåÖ=íÜÉ=ÜçééÉê=Åçî Éê=íç=íÜÉ=íçé=

çÑ=íÜÉ=çáä=í~åâK=oÉã çî É=íÜÉ=äçÅâ=ï ~ëÜÉêëI=ÜçééÉê=~åÇ=íÜÉ=Ö~ëâÉíK

EOF=r åëÅêÉï =íÜÉ=ÑáääÉê=Å~é=~êáÇ=êÉã çî É=íÜÉ=Å~é=~åÇ=Ö~ÖÉ=~åÇ=íÜÉ=çáä=
ëíê~áåÉêK

ÄK= fåëéÉÅíáçåK=t ÜáäÉ=íÜÉ=çáä=í~åâ=áë=Çáë~ëëÉã ÄäÉÇI=íÜÉ=Ñçääçï áåÖ=áå=
ëéÉÅíáçåë=åçíÉÇ=ï áää=ÄÉ=ã ~ÇÉW
ENF=t áíÜ=~=íÜêÉÉ=Ñççí=êçÇI=áåëéÉÅí=íÜÉ=áåëáÇÉ=~åÇ=íÜÉ=Äçííçã =çÑ=íÜÉ=

çáä=í~åâ=ÄçÇó=Ñçê=ï É~â=çê=ÅçêêçÇÉÇ=~êÉ~ëK
EOF=fåëéÉÅí=íÜÉ=ëíê~áåÉê=Ñçê=ÅäÉ~åäáåÉëëI=ÇÉåíë=~åÇ=ï É~êK

EPF=fåëéÉÅí=íÜÉ=çáä=äÉî Éä=Ö~ÖÉ=Ää~ÇÉ=Ñçê=ÅäÉ~ê=~åÇ=äÉÖáÄäÉ=ã ~êâáåÖëK=
` ÜÉÅâ=íÜÉ=Ää~ÇÉ=Ñçê=~=ëÉÅì êÉ=Äê~òÉ=íç=íÜÉ=ÑáääÉê=Å~éK

EQF=` ÜÉÅâ=íÜÉ=ÅçåÇáíáçå=çÑ=íÜÉ=Äê~òÉ=~íí~ÅÜáåÖ=íÜÉ=ÜçééÉê=Åçî Éê=íç=
íÜÉ=ÜçééÉê=ÄçÇóK

ERF=bñ~ã áåÉ=íÜÉ=ÜçééÉê=Äçííçã =Ñçê=ÅçêêçëáçåK

ESF=fåëéÉÅí=íÜÉ=ÅçåÇáíáçå=çÑ=~ää=íÜêÉ~Çë=çå=ÅçååÉÅíçêëI=Åçì éäáåÖ=åì íëI=
~åÇ=Ñä~åÖÉëK

ETF=t ÜÉå=íÉëíáåÖ=í~åâ=Ñçê=äÉ~âëI=éêçÅÉÉÇ=~ë=Ñçääçï ëW=^ ää=çéÉåáåÖë=
~êÉ=ÅäçëÉÇ=ÉñÅÉéí=íÜÉ=çåÉ=íÜêçì ÖÜ=ï ÜáÅÜ=íÜÉ=~áê=áë=áåíêçÇì ÅÉÇ=~åÇ=ï áíÜ=
íÜÉ=í~åâ=ì åÇÉê=ONLO=éçì åÇë=~áê=éêÉëëì êÉI=íÉëí=ëÉ~ã =êáî Éíë=~åÇ=ÑáííáåÖë=
ï áíÜ=ëç~éó=ï ~íÉêK=_ ì ÄÄäÉë=áåÇáÅ~íÉ=äÉ~âëK
ÅK= ` äÉ~åáåÖ=çÑ=íÜÉ=l áä=q~åâK=cäì ëÜ=íÜÉ=í~åâ=Ñçê=NR=ã áåì íÉë=ï áíÜ=

ÄçáäáåÖ=ï ~íÉê=~Çã áííÉÇ=~í=íÜÉ=Äçííçã =çÑ=íÜÉ=í~åâI=~åÇ=~ääçï =íÜÉ=ï ~íÉê=
íç=çî ÉêÑäçï =~í=íÜÉ=íçéK=píÉ~ã =íÜÉ=í~åâ=Ñçê=çåÉ=Üçì êI=~Çã áííáåÖ=äáî É=
ëíÉ~ã =~í=íÜÉ=íçé=çÑ=íÜÉ=í~åâ=~åÇ=~ääçï áåÖ=áí=íç=ÉëÅ~éÉ=~í=íÜÉ=Äçííçã =çì í=
äÉíëK=fÑ=äáî É=ëíÉ~ã =áë=åçí=~î ~áä~ÄäÉI=Ñäì ëÜ=ï áíÜ=ÄçáäáåÖ=ï ~íÉê=Åçåíáåì çì ëäó=
Ñçê=~í=äÉ~ëí=íÜêÉÉ=çê=Ñçì ê=Üçì êëK=a êó=íÜÉ=í~åâ=íÜçêçì ÖÜäó=ï áíÜ=Åçã éêÉëëÉÇ=
~áêK

NRVK= o bm̂ fo =^k a =^ppbj _ i v =l c =qe b=l fi =q^k h I=

~K= o Éé~áêK
ENF=mÉêÑçêã =çáä=í~åâ=êÉé~áê=çåäó=áÑ=íÜÉ=ÖÉåÉê~ä=ÅçåÇáíáçå=çÑ=íÜÉ=í~åâ=

áë=ÖççÇK=qÜÉêÉ=ã ~ó=ÄÉ=íáã Éë=ï ÜÉå=íÜÉ=ÇÉíÉêáçê~íáçå=çÑ=íÜÉ=í~åâ=áë=ÖêÉ~í=
Éåçì ÖÜ=íç=ï ~êê~åí=íÜÉ=êÉéä~ÅÉã Éåí=çÑ=íÜÉ=çáä=í~åâ=ÄçÇóK=qÜáë=áë=äÉÑí=íç=
íÜÉ=ÇáëÅêÉíáçå=çÑ=çêÇå~åÅÉ=ã ~áåíÉå~åÅÉ=éÉêëçååÉäK

NVO
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qj =VJNTRMa=
NRVJNSM

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

EOF=t ÉäÇ=äÉ~âë=áå=íÜÉ=ëÉ~ã ëI=~åÇ=íÜçëÉ=áå=àçáåíë=ÄÉíï ÉÉå=íÜÉ=Ñä~åÖÉë=
~åÇ=íÜÉáê=êÉëéÉÅíáî É=çáä=í~åâ=ëÉÅíáçåëK
EPF=oÉé~áê=ÜçäÉë=áå=íÜÉ=çáä=í~åâ=Äó=ï ÉäÇáåÖ=~=ëÉÅíáçå=çÑ=~å=NU=Ö~ÖÉ=

ëíÉÉä=ëÜÉÉí=çî Éê=íÜÉ=ÜçäÉK
EQF=t ÜÉå=åÉÅÉëë~êóI=Äê~òÉ=íÜÉ=ÄêçåòÉ=ÜçééÉê=Åçî Éê=íç=íÜÉ=ÜçééÉê=

ÄçÇóK
ERF=píêÉåÖíÜÉå=~=éççê=àçáåí=ÄÉíï ÉÉå=íÜÉ=çáä=äÉî Éä=Ö~ÖÉ=Ää~ÇÉ=~åÇ=

ÑáääÉê=Å~é=Äó=Äê~òáåÖK

ÜK= ^ëëÉã ÄäóK=cçääçï =êÉî ÉêëÉ=çêÇÉê=çÑ=éêçÅÉÇì êÉ=ëÉí=ÑçêíÜ=áå=é~ê~=
Öê~éÜ=NRUI=åçíáåÖ=íÜÉ=Ñçääçï áåÖ=éêÉÅ~ì íáçåëW
ENF=r ëÉ=åÉï =Ö~ëâÉíë=~åÇ=äçÅâ=ï ~ëÜÉêëK
EOF=j ~âÉ=ëì êÉ=íÜÉ=ëáÇÉë=çÑ=íÜÉ=ÜçééÉê=Äçííçã =êÉëí=~Ö~áåëí=íÜÉ=íÜêÉÉ=

ÑáåÖÉêë=çÑ=íÜÉ=Ñä~åÖÉÇ=çì íäÉí=ÄÉäçï K

NSMK= fk pq^ i i ^qfl k =l c =qe b=q^kh K

~K= bèì áéã ÉåíK

_ äçÅâI=ï ççÇÉå= t êÉåÅÜI=çéÉåJÉåÇI=fs ëJáåK
i áåâI=Çê~Ö= t êÉåÅÜI=çéÉåJÉåÇI=fs áJáåK
t êÉåÅÜI=̂ äáÉåI=qB JáåK= t êÉåÅÜI= ëçÅâÉíI=ï áíÜ=ê~íÅÜÉíI
t êÉåÅÜI=çéÉåJÉåÇI=NJáåK= B JáåK

ÜK= mêçÅÉÇì êÉK

ENF=obmi ^ ` b=l fi =q^ k h K
_ äçÅâI=ï ççÇÉå= t êÉåÅÜI=çéÉåJÉåÇI=NJáåK

mä~ÅÉ=çáä=í~åâ=áå=éçëáíáçå=~Ö~áåëí=Åçã é~êíã Éåí=Äì äâÜÉ~Ç=~åÇ=ÄäçÅâ=
ì é=í~åâ=Éåçì ÖÜ=íç=ÅçååÉÅí=~åÇ=íáÖÜíÉå=íÜÉ=çì íäÉí=çáä=äáåÉ=åì í=íç=íÜÉ=
í~åâ=çì íäÉí=ÑáííáåÖK=qÜÉå=êÉéä~ÅÉ=Ñçì ê=çî ~ä=ÜÉ~Ç=Äçäíë=~åÇ=åì íë=íÜ~í=
~íí~ÅÜ=í~åâ=Äê~ÅâÉíë=íç=Åçã é~êíã Éåí=Ñäççê=éä~íÉI=ÜçäÇáåÖ=Äçäí=ÜÉ~Çë=Ñêçã =
ÄÉåÉ~íÜ=íÜÉ=í~åâK
EOF=fk pq^ i i =l fi =q^ k h =_ o b^ qe bo =qr _ bK
t êÉåÅÜI=çéÉåJÉåÇI=fs ëJáåK=

` çååÉÅí=ÄêÉ~íÜÉê=íì ÄÉ=åì í=íç=ÉäÄçï =ÑáííáåÖ=~í=íçé=çÑ=çáä=í~åâK
EPF=fk pq^ i i =l fi =fk i bq=e l pb=^ ppbj _ i v K
t êÉåÅÜI=çéÉåJÉåÇI=N=t áåK=

` çååÉÅí=áåäÉí=ÜçëÉ=íç=áåäÉí=ÑáííáåÖ=~í=íçé=çÑ=çáä=í~åâK
EQF=fk pq^ i i =l fi =q^ k h =a o ^ fk =mi r d =` l s bo =mi ^ qbK=a o ^ d =i fk h K=
fÑ=çáä=í~åâ=Çê~áå=éäì Ö=Ü~ë=ÄÉÉå=êÉã çî ÉÇI=êÉéä~ÅÉK=mä~ÅÉ=Åçî Éê=éä~íÉ=

áå=éçëáíáçå=çî Éê=Çê~áå=ÜçäÉ=~åÇ=êÉéä~ÅÉ=Ñçì ê=~íí~ÅÜáåÖ=ëÅêÉï ëK

NVQ



qj =VJNTRMa=
NSMJNSO

bkd fkb=l fi =q^kh=^ka=l fi =i fk bp

ERF=fk pq^ i i =l fi =̀ l l i boK=
o ÉÑÉê=íç=é~ê~Öê~éÜ=NTRK

ESF=fk pq^ i i =bk d fk b=fk pmb` qfl k =mi ^ qbK
mçëáíáçå=áåëéÉÅíáçå=éä~íÉ=çå=ì åÇÉê=ëáÇÉ=çÑ=ÉåÖáåÉ=Åçã é~êíã Éåí=Ñäççê=

éä~íÉ=~åÇ=ëÉÅì êÉ=ï áíÜ=íï Éåíó=Å~é=ëÅêÉï ë=~åÇ=äçÅâ=ï ~ëÜÉêëK

NSNK= a bp` o fmqfl k =l c =qe b=bkd fk b=l fi =i fk bp=EÑáÖK=UNFK

l áä=áë=ëì ééäáÉÇ=íç=íÜÉ=áåäÉí=ëáÇÉ=çÑ=íÜÉ=ã ~áå=çáä=éêÉëëì êÉ=éì ã é=Ñêçã =
íÜÉ=Ñä~åÖÉÇ=çì íäÉí=ÉäÄçï =~í=íÜÉ=Äçííçã =çÑ=íÜÉ=çáä=í~åâ=íÜêçì ÖÜ=~=ÑáêÉ=
êÉëáëí~åí=ÜçëÉ=~åÇ=ëíÉÉä=~ääçó=íì ÄÉK=̂ Åêçëë=íÜáë=äáåÉ=áë=ÅçååÉÅíÉÇ=íÜÉ=?áå?=
~åÇ=?çì í?=äáåÉë=çÑ=íÜÉ=çáä=Çáäì íáçå=î ~äî ÉK=a áëÅÜ~êÖÉ=Ñêçã =íÜÉ=ëÅ~î ÉåÖÉ=
ëáÇÉ=çÑ=íÜÉ=ã ~áå=çáä=éì ã é=é~ëëÉë=íÜêçì ÖÜ=~=ÑáêÉ=êÉëáëí~åí=ÜçëÉ=íç=~=v =
ÑáííáåÖ=çÑ=ï ÜáÅÜ=íÜÉ=ã ~áå=Äê~åÅÜ=ÅçååÉÅíë=íÜêçì ÖÜ=~=ëíÉÉä=~ääçó=íì ÄÉ=
íç=íÜÉ=çáä=ÑáäíÉêK=qÜÉ=íÜáêÇ=Äê~åÅÜ=çÑ=íÜÉ=v =ÑáííáåÖ=ÅçååÉÅíë=íç=íÜÉ=Ñêçåí=
Åê~åâÅ~ëÉ=ëÅ~î ÉåÖÉ=éì ã éK=pÅ~î ÉåÖÉÇ=çáä=é~ëëÉë=íÜêçì ÖÜ=íÜÉ=çäÇ=ÑáäíÉê=
íç=íÜÉ=çáä=ÅççäÉêI=íÜêçì ÖÜI=~=ëíÉÉä=~ääçó=íì ÄÉ=~åÇ=~=ëÉÅíáçå=çÑ=ÑáêÉ=êÉëáëí~åí=
ÜçëÉ=ÅçååÉÅíÉÇ=íç=íÜÉ=çáä=ÅççäÉê=áåäÉíK=cêçã =íÜÉ=çáä=ÅççäÉê=íÜÉ=çáä=Ñäçï ë=
íÜêçì ÖÜ=~=ÑáêÉ=êÉëáëí~åí=ÜçëÉ=íç=íÜÉ=íçé=çÑ=íÜÉ=çáä=í~åâK=̂ =î Éåí=Ñêçã =íÜÉ=
íçé=çÑ=íÜÉ=çáä=í~åâ=íç=íÜÉ=êÉ~ê=Åê~åâÅ~ëÉ=ëÉÅíáçå=áë=éêçî áÇÉÇ=íÜêçì ÖÜ=~=
ëíÉÉä=~ääçó=íì ÄÉK=qÜÉ=Ñêçåí=Åê~åâÅ~ëÉ=ëÉÅíáçå=áë=î ÉåíÉÇ=íç=íÜÉ=~íã çëéÜÉêÉ=
íÜêçì ÖÜ=~=ëíÉÉä=~ääçó=íì ÄÉ=~åÇ=~=ÑáêÉ=êÉëáëí~åí=ÜçëÉ=Åä~ã éÉÇ=íç=íÜÉ=íì ÄÉK

NSOK= o bj l s ^ i =l c =l fi =i fk bpK

~K= bèì áéã ÉåíK
t êÉåÅÜI=çéÉåJÉåÇI={JáåK= t êÉåÅÜI=çéÉåJÉåÇI=NB JáåK=
t êÉåÅÜI=çéÉåJÉåÇI=N=s áJáåK

ÄK= mêçÅÉÇì êÉK

K=ENF=obj l s b=l fi =i fk b=̂ ppbj _ i v =l fi =q^ k h =ql =a fi r qfl k =s ^ i s bK=
t êÉåÅÜI=çéÉåJÉåÇI=á{JáåK= t êÉåÅÜI=çéÉåJÉåÇI=NB JáåK=
t êÉåÅÜI=çéÉåJÉåÇI=fs áJáåK

a áëÅçååÉÅí=çáä=äáåÉ=åì í=Ñêçã =ÑáííáåÖ=~í=çáä=í~åâ=áåäÉí=ÉäÄçï =~åÇ=~í=
Çáäì íáçå=î ~äî É=~åÇ=êÉã çî É=íì ÄÉ=~ëëÉã ÄäóK

EO=F=o bj l s b=l fi =i fk b=qr _ b=̂ ppbj _ i v =a fi r qfl k =s ^ i s b=ql =bk d fk bK
t êÉåÅÜI=çéÉåJÉåÇI=fs áJáåK= t êÉåÅÜI=çéÉåJÉåÇI=NB JáåK=

a áëÅçååÉÅí=çáä=äáåÉ=ÑáííáåÖ=åì í=~í=ÉåÖáåÉ=ÜçëÉ=ÅçååÉÅíáçå=~åÇ=~í=Çáäì =
íáçå=î ~äî É=áåäÉí=ÑáííáåÖ=~åÇ=êÉã çî É=íì ÄÉ=~ëëÉã ÄäóK

EPF=obj l s b=l fi =i fk b=qr _ b=̂ ppbj _ i v I=v =cfqqfk d =ql =l fi =cfi qboK
t êÉåÅÜI=çéÉåJÉåÇI=fs áJáåK= t êÉåÅÜI=çéÉåJÉåÇI=äPLëJã K=

a áëÅçååÉÅí=çáä=äáåÉ=ÑáííáåÖ=åì í=~í=v =ÑáííáåÖ=~åÇ=~í=çáä=ÑáäíÉê=áåäÉí=ÑáííáåÖ=
~åÇ=êÉã çî É=íì ÄÉ=~ëëÉã ÄäóK
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qj =VJNTRMa=
NSO

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

NVS



qj =VJNTRMa=
NSOJNSQ

bkd fkb=l fi =q^kh=^ka=l fi =i fk bp

EQF=obj l s b=l fi =i fk b=qr _ b=̂ ppbj _ i v I=cfi qbo =ql =l fi =` l l i boK
t êÉåÅÜI=çéÉåJÉåÇI=fs áJáåK

a áëÅçååÉÅí=çáä=äáåÉ=ÑáííáåÖ=åì í=~í=çáä=ÑáäíÉê=çì íäÉí=ÑáííáåÖ=~åÇ=~í=çáä=ÅççäÉê=
áåäÉí=ÑáííáåÖ=~åÇ=êÉã çî É=íì ÄÉ=~ëëÉã ÄäóK

ERF=obj l s b=l fi =d ^ d b=i fk bK
t êÉåÅÜI=çéÉåJÉåÇI=à{JáåK

a áëÅçååÉÅí=çáä=Ö~ÖÉ=äáåÉ=åì í=~í=ÉåÖáåÉ=ÅçååÉÅíçê=~åÇ=~í=çáä=Ö~ÖÉ=~åÇ=
êÉã çî É=íì ÄÉ=~ëëÉã ÄäóK= î

NSPK= fk pmb` qfl k =̂ k a =o bm̂ fo =l c =qe b=bkd fk b=l fi =i fk bpK
o Ééä~ÅÉ=íÜÉ=çáä=äáåÉë=ï ÜÉå=íÜÉó=~êÉ=ÇÉåíÉÇI=éì åÅíì êÉÇ=çê=Ç~ã ~ÖÉÇ=

ëç=íÜ~í=íÜÉ=ÑêÉÉ=Ñäçï =çÑ=çáä=áë=ì åáã é~áêÉÇK=qç=êÉéä~ÅÉ=~å=çáä=äáåÉI=êÉã çî É=
íÜÉ=çäÇ=çåÉ=~åÇ=Çáë~ëëÉã ÄäÉ=íÜÉ=ÅçååÉÅíçêë=Ñêçã =áíK= cêçã =~=êçää=çÑ=
íì ÄáåÖ=çê=ÜçëÉ=Eï ÜáÅÜÉî Éê=íóéÉ=çÑ=äáåÉ=áë=ÄÉáåÖ=êÉéä~ÅÉÇF=Åì í=~=äÉåÖíÜ=
Éèì ~ä=íç=çê=ëäáÖÜíäó=ÖêÉ~íÉê=íÜ~å=íÜÉ=çåÉ=àì ëí=êÉã çî ÉÇK=cçê=ëíÉÉä=~ääçó=
íì ÄáåÖ=ì ëÉ=~=ëì áí~ÄäÉ=ÄÉåÇáåÖ=íççä=íç=ëÜ~éÉ=íÜÉ=åÉï =íì ÄÉ=íÜÉ=ë~ã É=~ë=
íÜÉ=çäÇ=çåÉK=fÑ=íÜÉ=ÅçååÉÅíçêë=àì ëí=êÉã çî ÉÇ=~êÉ=ëÉêî áÅÉ~ÄäÉI=~ëëÉã ÄäÉ=
íÜÉã =íç=íÜÉ=åÉï =äáåÉ=~åÇ=áåëí~ää=áí=áå=íÜÉ=î ÉÜáÅäÉK

NSQK= fk pq^ i i ^qfl k =l c =bk d fk b=l fi =i fk bpI=
~K= bèì áéã ÉåíK
t êÉåÅÜI=çéÉåJÉåÇI=ááJáåK= t êÉåÅÜI=çéÉåJÉåÇI=NB JáåK=
t êÉåÅÜI=çéÉåJÉåÇI=fs áJáåK

ÄK= mêçÅÉÇì êÉK
ENF=fk pq^ i i =l fi =d ^ d b=i fk b=qr _ b=̂ ppbj _ i v K
t êÉåÅÜI=çéÉåJÉåÇI=JõgJáåK=

` çååÉÅí=çáä=äáåÉ=íì ÄÉ=ÑáííáåÖ=åì íë=íç=ÑáííáåÖ=~í=ÉåÖáåÉ=~åÇ=~í=çáä=Ö~ÖÉK
EOF=fk pq^ i i =l fi =i fk b=qr _ b=̂ ppbj _ i v I=cfi qbo =ql =l fi =̀ l l i boK
t êÉåÅÜI=çéÉåJÉåÇI=äGLQJáåK=

` çååÉÅí=çáä=äáåÉ=íì ÄÉ=ÑáííáåÖ=åì íë=íç=ÑáííáåÖ=~í=çáä=ÅççäÉê=~åÇ=~í=çáä=ÑáäíÉêK
EPF=fk pq^ i i =l fi =qr _ b=̂ ppbj _ i v I=v =cfqqfk d =ql =l fi =cfi qboK=
t êÉåÅÜI=çéÉåJÉåÇI=fs áJáåK= t êÉåÅÜI=çéÉåJÉåÇI=NB JáåK=

` çååÉÅí=çáä=äáåÉ=íì ÄÉ=ÑáííáåÖ=åì í=íç=ÑáííáåÖë=~í=çáä=ÑáäíÉê=~åÇ=v =ÑáííáåÖK
EQF=fk pq^ i i =l fi =i fk bI=qr _ b=̂ ppbj _ i v =a fi r qfl k =s ^ i s b=ql =bk d fk bK
t êÉåÅÜI=çéÉåJÉåÇI=fs áJáåK= t êÉåÅÜI=çéÉåJÉåÇI=>PLëJáåK=

` çååÉÅí=çáä=äáåÉ=ÑáííáåÖ=åì í=íç=ÑáííáåÖ=~í=ÉåÖáåÉ=ÜçëÉ=~åÇ=Çáäì íáçå=î ~äî ÉK
ERF=fk pq^ i i = l fi =i fk b=qr _ b=^ ppbj _ i v = l fi =q^ k h =ql = a fi r qfl k =

s ^ i s bK
t êÉåÅÜI=çéÉåJÉåÇI=à=¡ JáåK= t êÉåÅÜI=çéÉåJÉåÇI=NB JáåK=
t êÉåÅÜI=çéÉåJÉåÇI=N=ä̂ JáåK

` çååÉÅí=çáä=äáåÉ=íì ÄÉ=åì í=íç=ÑáííáåÖ=~í=çáä=í~åâ=áåäÉí=ÉäÄçï =~åÇ=Çáäì íáçå=
î ~äî ÉK

NVT



qj =VJNTRMa=
NSR

l oa k^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

pÉÅíáçå=fff=

l fi =cfi qbo

m~ê~Öê~éÜ
a ÉëÅêáéíáçå=~åÇ=çéÉê~íáçåK=KKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NSR
j ~áåíÉå~åÅÉ=çå=íÜÉ=î ÉÜáÅäÉ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NSS
oÉã çî ~ä=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NST
a áë~ëëÉã Ääó=~åÇ=ÅäÉ~åáåÖK=KKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NSU
fåëéÉÅíáçåI=êÉé~áêI=~åÇ=~ëëÉã ÄäóKKKKKKKKKKKKKKKKKKKKKKKKKK= NSV
fåëí~ää~íáçå=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NTM

NSRK= a bp` o fmqfl k =^k a =l mbo ^qfl kK

~K= a ÉëÅêáéíáçåI=qÜÉ=íóéÉ=d =̀ ì åç=çáä=ÑáäíÉê=áë=Äê~ÅâÉíJã çì åíÉÇ=íç=íÜÉ=
êáÖÜí=~åÇ=äÉî Éä=ï áíÜ=íÜÉ=Äçííçã =ëáää=çÑ=íÜÉ=ÉåÖáåÉ=Åçã é~êíã Éåí=ÇççêK=fí=áë=
áåëí~ääÉÇ=áå=íÜÉ=äáåÉ=Ñêçã =íÜÉ=ëÅ~î ÉåÖÉ=ëáÇÉ=çÑ=íÜÉ=ã ~áå=çáä=éêÉëëì êÉ=éì ã é=
íç=íÜÉ=ÉåÖáåÉ=çáä=ÅççäÉê=~åÇ=ÑáäíÉêë=íÜÉ=ëÅ~î ÉåÖÉÇ=çáäK=qÜÉ=ÑáäíÉê=áë=Åçã =
éçëÉÇ=çÑ=íÜêÉÉ=éêáåÅáé~ä=é~êíëW=íÜÉ=ëì ã é=~ëëÉã ÄäóI=íÜÉ=ÑáäíÉê=ÜÉ~ÇI=~åÇ=
íÜÉ=Å~êíêáÇÖÉ=çê=ÅäÉ~åáåÖ=ÉäÉã ÉåíK=qÜÉ=ëì ã é=~ëëÉã Ääó=Åçåëáëíë=çÑ=~=ëíÉÉä=
ëÜÉää=ï áíÜ=~=Çê~áå=Äì ëÜáåÖ=Äê~òÉÇ=áå=íÜÉ=Äçííçã =~åÇ=~=ëÜÉää=êÉáåÑçêÅáåÖ=
êáåÖ=Åçåí~áåáåÖ=íÉå=éì åÅÜÉÇ=ÜçíÉë=ï ÜáÅÜ=áë=ëéçí=ï ÉäÇÉÇ=íç=íÜÉ=ì åÇÉê=ëáÇÉ=
çÑ=íÜÉ=ëÜÉää=Ñä~åÖÉK=qÜÉ=~äì ã áåì ã =~ääçó=ÑáäíÉê=ÜÉ~Ç=Åçåí~áåë=íÜÉ=áåäÉí=~åÇ=
çì íäÉí=é~ëë~ÖÉëI=íÜÉ=ëéêáåÖ=äç~ÇÉÇ=êÉäáÉÑ=î ~äî ÉI=~åÇ=íÉå=í~ééÉÇ=ÜçäÉë=áå=áíë=
Ñä~åÖÉ=íç=~íí~ÅÜ=áí=íç=íÜÉ=ëì ã é=~ëëÉã Ääó=Äó=íÉå=ÄçäíëK=qÜÉ=Å~êíêáÇÖÉ=çê=
ÅäÉ~åáåÖ=ÉäÉã Éåí=áë=Åçã éçëÉÇ=çÑ=íÜáå=ëíÉÉä=ÑáäíÉêáåÖ=Çáëâë=~åÇ=ëé~ÅÉêë=
ã çì åíÉÇ=çå=~=ëéáåÇäÉ=ï ÜáÅÜ=Å~å=ÄÉ=êçí~íÉÇK=qÜÉ=ÅäÉ~åáåÖ=Ää~ÇÉë=ï ÜáÅÜ=
Ñáí=ÄÉíï ÉÉå=íÜÉ=ÑáäíÉêáåÖ=Çáëâë=~êÉ=ã çì åíÉÇ=çå=~=ëí~íáçå~êó=ÅäÉ~åÉê=êçÇK

ÄK= l éÉê~íáçå=EÑáÖëK=UO=~åÇ=UPFK=cáÖì êÉ=UO=ëÜçï ë=íÜÉ=é~íÜ=çÑ=Ñäì áÇ=
Ñäçï =íÜêçì ÖÜ=íÜÉ=ÑáäíÉêK=bÑÑÉÅíáî É=Ñáäíê~íáçå=áë=çÄí~áå~ÄäÉ=Äó=é~ëëáåÖ=~=Ñäì áÇ=
Åçåí~áåáåÖ=ëçäáÇë=íç=ÄÉ=êÉã çî ÉÇ=ÄÉíï ÉÉå=ëíêáéë=çÑ=ã Éí~äI=ëÉé~ê~íÉÇ=Äó=
ëé~ÅÉê=éáÉÅÉë=çÑ=éêÉÇÉíÉêã áåÉÇ=íÜáÅâåÉëëI=éä~ÅÉÇ=ÉÇÖÉï áëÉ=íç=íÜÉ=Ñäçï K=
pçäáÇë=ä~êÖÉê=íÜ~å=íÜÉ=ëé~ÅÉ=ÄÉíï ÉÉå=ëíêáéë=Å~ååçí=é~ëëK=få=íÜÉ=̀ ì åç=ÑáäíÉê=
íÜÉ=ëíêáéë=í~âÉ=íÜÉ=Ñçêã =çÑ=ï ÜÉÉä=ëÜ~éÉÇ=é~êíë=Å~ääÉÇ=Çáëâë=EÑáÖK=UPFI=ëÉé~=
ê~íÉÇ=Ñêçã =É~ÅÜ=çíÜÉê=Äó=ëì áí~ÄäÉ=ëé~ÅÉê=éáÉÅÉëK=qÜÉ=Ñäì áÇ=íç=ÄÉ=ÑáäíÉêÉÇ=
ÉåíÉêë=íÜÉ=ÑáäíÉê=Ñêçã =íÜÉ=êáÖÜí=áå=ÑáÖì êÉ=UOI=Ñáääë=íÜÉ=çì íÉê=Å~ëáåÖ=çê=ëì ã éI=
~åÇ=é~ëëÉë=íÜêçì ÖÜ=íÜÉ=ëé~ÅÉ=ÄÉíï ÉÉå=Çáëâë=íç=íÜÉ=çéÉå=é~ëë~ÖÉë=ÄÉíï ÉÉå=
íÜÉ=ëéçâÉëK=^ ää=ëçäáÇë=íçç=ä~êÖÉ=íç=é~ëë=íÜÉî=ëé~ÅÉ=ÄÉíï ÉÉå=Çáëâë=~êÉ=
êÉí~áåÉÇ=çå=íÜÉ=çì íÉê=ÉÇÖÉë=çÑ=íÜÉëÉ=ÇáëâëK=qÜÉ=ÅÉåíê~ä=ëé~ÅÉ=ï áíÜáå=íÜÉ=
ëí~Åâ=çÑ=Çáëâë=áë=ÅçååÉÅíÉÇ=íç=íÜÉ=ÑáäíÉê=çì íäÉíI=~åÇ=éêçî áÇÉë=~=ã É~åë=çÑ=
Éñáí=Ñçê=íÜÉ=ÑáäíÉêÉÇ=Ñäì áÇK=_ ó=íì êåáåÖ=íÜÉ=Ü~åÇäÉ=çÑ=íÜÉ=ÑáäíÉêI=íÜÉ=ëçäáÇë=
ï ÜáÅÜ=Ü~î É=~ÅÅì ã ì ä~íÉÇ=çå=íÜÉ=Å~êíêáÇÖÉ=~êÉ=êÉã çî ÉÇ=~ë=íÜÉó=êÉ~ÅÜ=íÜÉ=
ÅäÉ~åÉê=Ää~ÇÉëK=_ÉÅ~ì ëÉ=çÑ=íÜÉ=ëÜ~éÉ=~åÇ=äçÅ~íáçå=çÑ=íÜÉëÉ=Ää~ÇÉë=~ää

NVU



qj =VJNTRMa=
NSRJNSU

l fi =cfi qbo

ëçäáÇë=ëíçééÉÇ=Äó=íÜÉ=ÑáäíÉê=Çáëâë=~êÉ=êÉã çî ÉÇI=êÉÖ~êÇäÉëë=çÑ=ï ÜÉíÜÉê=
íÜÉó=ã ÉêÉäó=~ÇÜÉêÉ=íç=íÜÉ=ÉÇÖÉ=çÑ=íÜÉ=Çáëâë=çê=~êÉ=~Åíì ~ääó=äçÇÖÉÇ=
ÄÉíï ÉÉå=íÜÉã K=cáÖì êÉ=US=ëÜçï ë=íÜÉ=ÉëëÉåíá~ä=é~êíë=çÑ=~=` ì åç=ÑáäíÉê=
Å~êíêáÇÖÉK=s ÉêíáÅ~ä=Çáã Éåëáçåë=Ü~î É=ÄÉÉå=Éñ~ÖÖÉê~íÉÇ=Ñçê=ÖêÉ~íÉê=Åä~êáíóK=
qÜÉ=ëí~Åâ=çÑ=Çáëâë=~åÇ=ëé~ÅÉêëI=~ëëÉã ÄäÉÇ=~ë=áääì ëíê~íÉÇI=áë=ÅäçëÉÇ=~í=çåÉ=
ÉåÇI=íÜÉ=çééçëáíÉ=ÉåÇ=ÄÉáåÖ=ÅçååÉÅíÉÇ=íç=íÜÉ=ÑáäíÉê=ÇáëÅÜ~êÖÉK=qÜì ëI=áå=
çêÇÉê=íç=é~ëë=íÜÉ=ÑáäíÉêI=~ää=Ñäì áÇ=ã ì ëí=Öç=íÜêçì ÖÜ=íÜÉ=ëäçí=ÄÉíï ÉÉå=ÇáëâëK=
t ÜÉå=íÜÉ=~ëëÉã Ääó=çÑ=Çáëâë=~åÇ=ëé~ÅÉêë=áë=íì êåÉÇ=Äó=ã É~åë=çÑ=íÜÉ=
êçí~í~ÄäÉ=ëéáåÇäÉI=ëçäáÇë=íÜ~í=Ü~î É=äçÇÖÉÇ=~Ö~áåëí=íÜÉ=Çáëâë=çê=ÄÉíï ÉÉå=
íÜÉã =~êÉ=Å~êêáÉÇ=~êçì åÇ=ì åíáä=íÜÉó=ã ÉÉí=íÜÉ=ÅäÉ~åÉê=Ää~ÇÉëI=ï ÜáÅÜ=~êÉ=
ÜÉäÇ=áå=éçëáíáçå=Äó=íÜÉ=ÑáñÉÇ=ÅäÉ~åÉê=Ää~ÇÉ=êçÇI=~åÇ=~êÉ=éçëáíáî Éäó=Åçã ÄÉÇ=
ÅäÉ~ê=çÑ=íÜÉ=ÑáäíÉê=ëì êÑ~ÅÉK=qÜÉ=ëÜ~éÉ=çÑ=íÜÉ=ÅäÉ~åÉê=Ää~ÇÉë=áë=ëì ÅÜ=íÜ~í=
ëçäáÇë=äçÇÖÉÇ=ÄÉíï ÉÉå=Çáëâë=~êÉ=Åçã ÄÉÇ=çì íï ~êÇ=ê~íÜÉê=íÜ~å=éì ëÜÉÇ=
íÜêçì ÖÜK=qÜÉëÉ=ëçäáÇë=~êÉ=Åçã é~ÅíÉÇ=Äó=íÜÉ=~Åíáçå=çÑ=íÜÉ=ÅäÉ~åÉê=Ää~ÇÉëI=
~åÇ=ëççå=Ñ~ää=íç=íÜÉ=ëì ã é=ÄÉäçï I=çì í=çÑ=íÜÉ=ëíêÉ~ã =çÑ=áåÅçã áåÖ=Ñäì áÇK

NSSK= j ^ fk qbk^k ` b=l k =qe b=s be f` i bK
o çí~íÉ=íÜÉ=ÑáäíÉê=Ü~åÇäÉ=~í=äÉ~ëí=çåÉ=Ñì ää=íì êå=Ç~áäó=~åÇ=Çê~áå=íÜÉ=ÑáäíÉê=

ëì ã é=çÑíÉå=Éåçì ÖÜ=íç=âÉÉé=ï ~íÉê=~åÇ=ëÉÇáã Éåí=çì íK=fÑ=~=äÉ~â=çÅÅì êë=
~êçì åÇ=íÜÉ=é~ÅâáåÖ=Öä~åÇ=çÑ=íÜÉ=ëéáåÇäÉI=íÜ~í=Å~ååçí=ÄÉ=ëíçééÉÇ=Äó=íÜÉ=
íáÖÜíÉåáåÖ=çÑ=íÜÉ=é~ÅâáåÖ=Öä~åÇ=åì íI=êÉéä~ÅÉ=íÜÉ=é~ÅâáåÖ=~ë=Ñçääçï ëW=
oÉã çî É=íÜÉ=äçÅâáåÖ=ï áêÉ=EéäáÉêëF=Ñêçã =íÜÉ=é~ÅâáåÖ=Öä~åÇ=åì íI=ì åëÅêÉï =
EözöJáåK=ï êÉåÅÜF=íÜÉ=é~ÅâáåÖ=Öä~åÇ=åì í=~åÇ=ëäáÇÉ=áí=ì é=çå=íÜÉ=ëéáåÇäÉK=
t áíÜ=~=éçáåíÉÇ=áåëíêì ã ÉåíI=éáÅâ=çì í=~ää=çÑ=íÜÉ=çäÇ=é~ÅâáåÖK=fåëÉêí=íÜÉ=
åÉï =é~ÅâáåÖ=~åÇ=íáÖÜíÉå=íÜÉ=é~ÅâáåÖ=Öä~åÇ=åì íK=pí~êí=íÜÉ=ÉåÖáåÉ=~åÇ=
áÑ=íÜÉ=äÉ~â=ëíáää=ÉñáëíëI=íáÖÜíÉå=íÜÉ=åì í=Ñì êíÜÉêK=pÉÅì êÉ=ï áíÜ=~=åÉï =äçÅâáåÖ=
ï áêÉK

NSTK= o bj l s ^ i K
a áëÅçååÉÅí=íÜÉ=çáä=äáåÉë=Eä{êJáåK=ï êÉåÅÜF=Ñêçã =íÜÉ=ÑáäíÉêK=t áíÜ=~=

ëÅêÉï Çêáî ÉêI=äççëÉå=íÜÉ=ëÅêÉï =áå=íÜÉ=Äê~ÅâÉí=ëì ééçêíáåÖ=íÜÉ=çáä=ÑáäíÉêI=~åÇ=
äáÑí=çì í=íÜÉ=ÑáäíÉêK=l å=áåëí~ää~íáçåë=ï ÜÉêÉ=íÜÉ=ëçäÉåçáÇ=çéÉê~íÉÇ=çáä=Çáäì =
íáçå=î ~äî É=áë=ì ëÉÇI=íÜáë=Äê~ÅâÉí=ëì ééçêíë=ÄçíÜ=íÜÉ=çáä=ÑáäíÉê=~åÇ=íÜÉ=
ëçäÉåçáÇ=çéÉê~íÉÇ=çáä=Çáäì íáçå=î ~äî ÉK=l å=áåëí~ää~íáçåë=ï ÜÉêÉ=íÜÉ=Ü~åÇ=
çéÉê~íÉÇ=çáä=Çáäì íáçå=î ~äî É=áë=ì ëÉÇI=íÜÉ=Äê~ÅâÉí=ëì ééçêíë=çåäó=íÜÉ=çáä=
ÑáäíÉêK

NSUK= a fp^ppbj _ i v =^k a =` i b^k fk d K=

~K= a áë~ëëÉã Ääó=EÑáÖK=UQFK
E=N=F=` ä~ã é=~=ÄäçÅâ=PTOJáåÅÜ=íÜáÅâ=áå=~=î áëÉ=áå=ëì ÅÜ=~=ã ~ååÉê=íÜ~í=

~Äçì í=N= áåÅÜ=çÑ=íÜÉ=à~ï =äÉåÖíÜ=çÑ=íÜÉ=î áëÉ=Ü~ë=~=PTòJáåÅÜ=çéÉåáåÖK=e çäÇ=
íÜÉ=ÑáäíÉê=ëç=íÜ~í=íÜÉ=ëéáåÇäÉ=çÑ=íÜÉ=Å~êíêáÇÖÉ=~ëëÉã Ääó=áë=Üçêáòçåí~ä=~åÇ=
íÜÉ=ÜáÑÑäi àÑÑ=Lî ÉêíáÅ~äI=íÜÉå=éä~ÅÉ=íÜÉ=Ü~åÇäÉ=ÄÉíï ÉÉå=íÜÉ=à~ï ë=çÑ=íÜÉ

f



qj =VJNTRMa=
NSU

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

o^=ma= NMVNP

ÑáÖì êÉ=UO!m~íÜ= çÑ=cäì áÇ=qÜêçì ÖÜ=~=̀ ì åç=cáäíÉê=
OMM



qj =VJNTRMa=
NSU

l fi =c fi qbo

f= ^

Q
Q= G

^=" pm̂ ` bo
_J{ J̀ i b^ k bo=_i ^ a b
` =" a fph
a=" =` i b^ k bo=_i ^ a b=pm̂ ` bo
b= " ` i b^ k bo=_i ^ a b=o l a =J=cfuba
c= " pmfk a i b=J=o l q^ qfk d

ÑáÖì êÉ=UP! ` ì åç= ` ~êíêáÇÖÉ=̀ çåëíêì Åíáçå=
OMN

o^=ma=NMVNQ



qj =VJNTRMa=
NSUJNSV

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P=^ka= j Q

î áëÉ=ëç=íÜ~í=íÜÉ=ëéáåÇäÉ=áë=ëì ééçêíÉÇ=çå=ÄçíÜ=ëáÇÉë=çÑ=íÜÉ=Ü~åÇäÉK=t áíÜ=
~=Ü~ã ã ÉêI=Çêáî É=íÜÉ=Ü~åÇäÉ=çì í=çÑ=íÜÉ=ëéáåÇäÉK
EOF=t áíÜ=~=é~áê=çÑ=éäáÉêë=êÉã çî É=íÜÉ=äçÅâáåÖ=ï áêÉ=Ñêçã =íÜÉ=íÉå=ÑáäíÉê=

ÜÉ~Ç=êÉí~áåáåÖ=Äçäíë=~åÇ=ì åëÅêÉï =íÜÉ=Äçäíë=ï áíÜ=~=qT√JáåÅÜ=ï êÉåÅÜK=
oÉã çî É=íÜÉ=åì íë=~åÇ=äçÅâ=ï ~ëÜÉêë=~åÇ=äáÑí=çÑÑ=íÜÉ=ÑáäíÉê=ÜÉ~Ç=~åÇ=Ö~ëâÉíK
EPF=oÉã çî É=íÜÉ=äçÅâáåÖ=ï áêÉ=EéäáÉêëFI=Ñêçã =íÜÉ=é~ÅâáåÖ=Öä~åÇ=åì í=

~åÇ=ì åëÅêÉï =íÜÉ=åì í=ï áíÜ=~=õÑJáåÅÜ=ï êÉåÅÜK=päáÇÉ=íÜÉ=åì í=~åÇ=Ñçääçï Éê=
Öä~åÇ=çÑÑ=íÜÉ=ëéáåÇäÉK
EQF=oÉã çî É=íÜÉ=íï ç=Å~êíêáÇÖÉ=ã çì åíáåÖ=ëÅêÉï ë=~íí~ÅÜáåÖ=íÜÉ=Å~êí=

êáÇÖÉ=~ëëÉã Ääó=íç=íÜÉ=ÑáäíÉê=ÜÉ~ÇI=~åÇ=ëäáÇÉ=íÜÉ=ÑáäíÉê=ÜÉ~Ç=çÑÑ=íÜÉ=ëéáåÇäÉ=
çÑ=íÜÉ=Å~êíêáÇÖÉ=~ëëÉã ÄäóK
ERF=t áíÜ=~=éçáåíÉÇ=áåëíêì ã Éåí=éáÅâ=çì í=íÜÉ=é~ÅâáåÖ=Ñêçã =íÜÉ=êÉÅÉëë=

çÑ=íÜÉ=ÑáäíÉê=ÜÉ~ÇK
ÄK= ` äÉ~åáåÖK=pç~â=íÜÉ=Å~êíêáÇÖÉ=~ëëÉã Ääó=áå=pl i s bk qI=Çêó=ÅäÉ~å=

áåÖI=Ñêçã =íÜêÉÉ=íç=Ñáî É=Üçì êë=íç=êÉã çî É=çáäI=ÖêÉ~ëÉI=Çáêí=~åÇ=Å~êÄçå=Ñêçã =
íÜÉ=ÇáëâëK=t áíÜ=pl i s bk qI=Çêó=ÅäÉ~åáåÖI=~åÇ=~=ÄêáëíäÉ=Äêì ëÜI=ÅäÉ~å=íÜÉ=
ÜÉ~Ç=~åÇ=íÜÉ=ëì ã é=~ëëÉã ÄäóK

NSVK= fk pmb` qfl k I=o bm̂ fo I=^k a =^ppbj _ i v K

~K= fåëéÉÅíáçåK

ENF=` ^ o qo fa d b= ^ ppbj _ i v K= o Ééä~ÅÉ=íÜÉ=Å~êíêáÇÖÉ=~ëëÉã Ääó=áÑ=áí=
ÇçÉë=åçí=é~ëë=íÜÉ=Ñçääçï áåÖ=íÉëíëW
E~F=qÜÉ=ëéáåÇäÉ=~åÇ=DÇáëâë=ã ì ëí=êçí~íÉ=ÑêÉÉäóK
EÄF=qÜÉ=ëéáåÇäÉ=ã ì ëí=ÄÉ=ëíê~áÖÜíI=ï áíÜ=åç=ëÅçêÉ=ã ~êâë=Å~ì ëÉÇ=Äó=

íÜÉ=é~ÅâáåÖK
EOF=cfi qbo =e b^ a K=bñ~ã áåÉ=íÜÉ=~äì ã áåì ã =~ääçó=ÜÉ~Ç=Ñçê=íÜêÉ~Ç=

áã éÉêÑÉÅíáçåëI=~åÇ=ÅÜÉÅâ=íÜÉ=Ñä~åÖÉ=Ñ~ÅÉ=Ñçê=Ñä~íåÉëëK=oÉéä~ÅÉ=íÜÉ=ÜÉ~Ç=áÑ=
~åó=çÑ=íÜÉ=íÜêÉ~Çë=~êÉ=ÇÉÑÉÅíáî É=çê=íÜÉ=Ñä~åÖÉ=Ü~ë=ï ~êéÉÇ=ã çêÉ=íÜ~å=
PGO= áåÅÜK

EPF=pr j m=̂ ppbj _ i v K=bñ~ã áåÉ=íÜÉ=íÜêÉ~Çë=çÑ=íÜÉ=ëì ã é=~ëëÉã Ääó=Ñçê=
áã éÉêÑÉÅíáçåëX=íÜÉ=Ñä~åÖÉ=Ñ~ÅÉ=Ñçê=Ñä~íåÉëëX=~åÇ=íÜÉ=Ñä~åÖÉ=êÉáåÑçêÅáåÖ=
êáåÖ=~åÇ=Çê~áå=éäì Ö=Äì ëÜáåÖ=Ñçê=ÅçÜÉëáçå=íç=íÜÉ=ëíÉÉä=ëÜÉääK=fÑ=íÜÉ=ëì ã é=
~ëëÉã Ääó=Å~å=ÄÉ=É~ëáäó=êÉé~áêÉÇ=Äó=ï ÉäÇáåÖI=Çç=áíI=çíÜÉêï áëÉI=êÉéä~ÅÉ=íÜÉ=
Ç~ã ~ÖÉÇ=é~êí=ï áíÜ=~=åÉï =çåÉK

ÄK= o Éé~áêK

ENF=a ì É=íç=íÜÉ=Åçåëíêì ÅíáçåI=çÑ=íÜÉ=Å~êíêáÇÖÉ=~ëëÉã Ääó=êÉé~áêë=~êÉ=åçí=
ÉÅçåçã áÅ~äK
EOF=a ~ã ~ÖÉÇ=íÜêÉ~Çë=çå=íÜÉ=~äì ã áåì ã =~ääçó=ÑáäíÉê=ÜÉ~Ç=Å~ååçí=

éêçÑáí~Ääó=ÄÉ=êÉé~áêÉÇK=^ =ï ~êéÉÇ=Ñä~åÖÉ=Ñ~ÅÉ=ã ~ó=ÄÉ=ã ~ÇÉ=Ñä~í=çå=~
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qj =VJNTRMa=
NSVJNTM

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd ffk bp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

ë~åÇáåÖ=ã ~ÅÜáåÉI=çê=Äó=ä~óáåÖ=~=éáÉÅÉ=çÑ=Éã Éêó=ÅäçíÜ=Ñä~í=çå=~=ëì êÑ~ÅÉ=
éä~íÉI=Åì ííáåÖDëáÇÉ=ì éI=~åÇ=êì ÄÄáåÖ=íÜÉ=Ñä~åÖÉ=Ñ~ÅÉ=áå=~=ÅáêÅì ä~ê=ã çíáçå=
çî Éê=íÜÉ=Éã Éêó=ÅäçíÜK

EPF=qÜÉ=ëÜÉää=çÑ=íÜÉ=ëì ã é=~ëëÉã Ääó=ÄÉáåÖ=ã ~ÇÉ=çÑ=ëíÉÉäI=áí=áë=É~ëáäó=
ï ÉäÇÉÇ=~åÇ=ëíê~áÖÜíÉåÉÇK=mÉêÑçêã =íÜÉ=åÉÅÉëë~êó=çéÉê~íáçåë=íç=ã ~âÉ=íÜáë=
~ëëÉã Ääó=ëÉêî áÅÉ~ÄäÉ=áÑ=áí=áë=ÉÅçåçã áÅ~ääó=éêçÑáí~ÄäÉK

ÅK= ^ëëÉã ÄäóK

ENF=päáÇÉ=íÜÉ=ÑáäíÉê=ÜÉ~Ç=çî Éê=íÜÉ=ëéáåÇäÉ=çÑ=íÜÉ=Å~êíêáÇÖÉ=~ëëÉã ÄäóI=
Ñä~åÖÉ=Ñ~ÅÉ=íçï ~êÇ=íÜÉ=Å~êíêáÇÖÉI=~åÇ=êÉéä~ÅÉ=íÜÉ=íï ç=ëÅêÉï ë=íç=~íí~ÅÜ=
íÜÉ=Å~êíêáÇÖÉ=~ëëÉã Ääó=íç=íÜÉ=ÑáäíÉê=ÜÉ~ÇK

EOF=fåíç=íÜÉ=êÉÅÉëë=çÑ=íÜÉ=ÑáäíÉê=ÜÉ~ÇI=êÉéä~ÅÉI=áå=íÜÉ=çêÇÉê=Öáî ÉåI=~=
åÉï =é~ÅâáåÖI=íÜÉ=Ñçääçï Éê=Öä~åÇ=~åÇ=íÜÉ=é~ÅâáåÖ=Öä~åÇ=åì í=EàÑJáåK=
ï êÉåÅÜFK

EPF=oÉéä~ÅÉ=íÜÉ=äçÅâ=ï ~ëÜÉêë=~åÇ=íÉå=Äçäíë=Eês ã J= ï êÉåÅÜF=íç=~íí~ÅÜ=
íÜÉ=ÑáäíÉê=ÜÉ~Ç=íç=íÜÉ=ëì ã é=~ëëÉã ÄäóK=pÉÅì êÉ=íÜÉ=Äçäíë=ï áíÜ=~=äçÅâáåÖ=
ï áêÉK=k l qbW=r ëÉ=~=åÉï =Ö~ëâÉí=ÄÉíï ÉÉå=íÜÉ=é~êíëK

EQF=` ä~ã é=~=ÄäçÅâ=àDOJáåÅÜ=íÜáÅâ=áå=~=î áëÉ=ëç=íÜ~í=~Äçì í=çåÉ=áåÅÜ=çÑ=
íÜÉ=à~ï =äÉåÖíÜ=çÑ=íÜÉ=î áëÉ=Ü~ë=~=PTRJáåÅÜ=çéÉåáåÖK=fåëÉêí=íÜÉ=Ü~åÇäÉ=áåíç=
íÜÉ=ÜçäÉ=áå=íÜÉ=ëéáåÇäÉK=e çäÇ=íÜÉ=ÑáäíÉê=ëç=íÜ~í=íÜÉ=ëéáåÇäÉ=áë=Üçêáòçåí~ä=
~åÇ=íÜÉ=Ü~åÇäÉ=áë=î ÉêíáÅ~äI=ëÉêê~íÉÇ=é~êí=ì éI=íÜÉå=éä~ÅÉ=íÜÉ=äçï Éê=é~êí=
çÑ=íÜÉ=Ü~åÇäÉ=ÄÉíï ÉÉå=íÜÉ=à~ï ë=çÑ=íÜÉ=î áëÉI=êÉëíáåÖ=íÜÉ=ëéáåÇäÉ=çå=íÜÉ=
íçé=çÑ=íÜÉ=à~ï ëK=t áíÜ=~=Ü~ã ã ÉêI=í~é=íÜÉ=Ü~åÇäÉ=ëç=íÜ~í=íÜÉ=ëÉêê~íÉÇ=
é~êí=çÑ=íÜÉ=Ü~åÇäÉ=ÉåíÉêë=íÜÉ=ëéáåÇäÉ=ÜçäÉ=~Äçì í=yDG=áåÅÜK

NTMK= fk pq^ i i ^qfl kK

qç=áåëí~ää=íÜÉ=çáä=ÑáäíÉêI=Ñçääçï =íÜÉ=êÉî ÉêëÉ=çêÇÉê=çÑ=éêçÅÉÇì êÉ=çì íäáåÉÇ=
áå=é~ê~Öê~éÜ=NSTK

OMQ



qj =VJNTRMa=
NTNJNTO

l fi =` l l i bo
m~ê~Öê~éÜ

a ÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NTN
qêçì ÄäÉ=ëÜççíáåÖ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NTO
oÉã çî ~ä=çÑ=çáä=ÅççäÉê=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NTP
j ~áåíÉå~åÅÉ= KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NTQ
fåëí~ää~íáçå=çÑ=çáä=ÅççäÉê=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NTR

NTNK= a bp` o fmqfl k = EÑáÖK=TVFK
qÜÉ=ê~Çá~íçê=íóéÉ=çáä=ÅççäÉê=áë=äçÅ~íÉÇ=~åÇ=~íí~ÅÜÉÇ=íç=íÜÉ=Äì äâÜÉ~Ç=

~í=íÜÉ=êÉ~ê=çÑ=íÜÉ=ÑáÖÜíáåÖ=Åçã é~êíã ÉåíK=oÉíì êå=çáä=Ñêçã =íÜÉ=ÉåÖáåÉ=
ÉåíÉêë=~í=íÜÉ=Äçííçã =çÑ=íÜÉ=ÅççäÉê=~åÇ=Ñäçï ë=ì é=~åÇ=çì í=íÜêçì ÖÜ=íÜÉ=íçé=
çì íäÉí=ÜÉ~ÇÉê=áåíç=íÜÉ=çáä=í~åâK=̂ =éêÉëëì êÉ=êÉäáÉÑ=î ~äî ÉI=äçÅ~íÉÇ=áå=íÜÉ=
Äóé~ëë=éáéÉ=çì íäÉí=íÉÉI=áë=ì ëÉÇ=íç=Äóé~ëë=çáä=áå=Éî Éåí=çÑ=ÉñÅÉëë=éêÉëëì êÉ=
ï ÜáÅÜ=ã áÖÜí=Ç~ã ~ÖÉ=íÜÉ=ÅççäÉêK= qï ç=íóéÉë=çÑ=çáä=ÅççäÉêë=~êÉ=ì ëÉÇW=
e ~êêáëçå=o ~Çá~íçê=̀ çK=j çÇÉä=̂ s JPO=áë=~=ì åáí=ã ~ÇÉ=ì é=çÑ=~=åì ã ÄÉê=çÑ=
áåÇáî áÇì ~ääó=Äê~òÉÇ=éä~íÉë=Äê~òÉÇ=íçÖÉíÜÉê=ï áíÜ=Åêáã éÉÇ=ÅÉåíÉê=ëíçÅâ=
ëçäÇÉêÉÇ=íç=íÜÉ=éä~íÉëI=Ñçêã áåÖ=ê~Çá~íáåÖ=Ñáåë=~åÇ=~áê=é~ëë~ÖÉëX=v çì åÖ=
o ~Çá~íçê=` çK=k çK=v o =POQPRJO=áë=~=ì åáí=ã ~ÇÉ=ì é=Ñçê=~=åì ã ÄÉê=çÑ=
Éñíêì ÇÉÇ=íì ÄÉë=ëçäÇÉêÉÇ=íçÖÉíÜÉê=áå=íï ç=ëáÇÉ=ÅÜ~ååÉäë=~åÇ=ÉåÇ=í~åâëK=
få=ÄçíÜ=íóéÉë=íÜÉ=ÑáííáåÖë=~åÇ=íÜÉ=Äóé~ëë=~ëëÉã Ääó=~êÉ=~ää=ëáäî Éê=ëçäÇÉêÉÇK=
qÜÉ=çáä=ÅççäÉê=áåäÉí=áë=~äï ~óë=~í=íÜÉ=Äçííçã =áåäÉí=ÑáííáåÖ=~åÇ=íÜÉ=çì íäÉí=
áë=~í=íÜÉ=éêÉëëì êÉ=êÉäáÉÑ=î ~äî É=ÉåÇK

NTOK= qo l r _ i b=pe l l qfk d K
póã éíçã ë=~åÇ=éêçÄ~ÄäÉ=Å~ì ëÉ= mêçÄ~ÄäÉ=êÉã ÉÇó=
~K= l áä=i É~âëK
a ÉÑÉÅíáî É=çê=äççëÉ=ÅçååÉÅíáçåëK= qáÖÜíÉå=çê=êÉéä~ÅÉ=ÑáííáåÖëK
a ÉÑÉÅíáî É=çáä=äáåÉë=íç=ÅççäÉêK= oÉéä~ÅÉ= ï áíÜ=åÉï = äáåÉë= ~åÇ

ÑáííáåÖëK
a ÉÑÉÅíáî É=çáä=ÅççäÉêK= oÉé~áê=çê=êÉéä~ÅÉK=

ÄK= bñÅÉëëáî É=e áÖÜ=l áä=qÉã éÉê~íì êÉK
i ~Åâ=çÑ=çáäK= ` ÜÉÅâ= çáä= í~åâ= ~åÇ= Ñáää= íç

éêçéÉê=äÉî ÉäK
fåÅçêêÉÅí=Öê~ÇÉ=çÑ=çáäK= a ê~áå=~åÇ=êÉÑáää=ï áíÜ=éêçéÉê=çáäK

oÉÑÉê=íç=båÖáåÉ=i ì ÄêáÅ~íáçå=
pÉÅíáçåI=̀ Ü~éíÉê=TK

mêÉëëì êÉ=êÉäáÉÑ=î ~äî É=åçí= o Éé~áê=çê=êÉéä~ÅÉI=
ÅäçëáåÖK

` äçÖÖÉÇ=çáä=ÅççäÉê=é~ëë~ÖÉëK= ` äÉ~å=~åÇ=Ñäì ëÜ=ï áíÜ=éêçéÉê
ëçäì íáçåK

` äçÖÖÉÇ=çáä=ÅççäÉê=~áê=é~ëë~ÖÉëK= ` äÉ~å=~åÇ=Ääçï =çì í=ï áíÜ=Åçã =
éêÉëëÉÇ=~áêK

l Äëíêì Åíáçå=çî Éê=ÅççäÉê=ê~Çá~íçê= oÉã çî É=çÄëíêì ÅíáçåI=
ÅçêÉK

OMR



qj =VJNTRMa=
NTPJNTQ

l oa k^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

NTPK= o bj l s ^ i =l c =l fi = ` l l i bo I=

~K= bèì áéã ÉåíK
t êÉåÅÜI=çéÉåJÉåÇI=zs JWáåK= t êÉåÅÜI=çéÉåJÉåÇI=NB JáåK
t êÉåÅÜI=çéÉåJÉåÇI=s ~JáåK= t êÉåÅÜI=ëçÅâÉíI=ï áíÜ=ê~íÅÜÉíI
t êÉåÅÜI=çéÉåJÉåÇI=f NLGJáåK= B JáåK

ÜK= mêçÅÉÇì êÉK
ENF=obj l s b=bk d fk b=fk pmb` qfl k =mi ^ qbK=
t êÉåÅÜI=ëçÅâÉíI=ï áíÜ=ê~íÅÜÉíI=B JáåK

oÉã çî É=íï Éåíó=Å~é=ëÅêÉï ë=ï áíÜ=äçÅâ=ï ~ëÜÉêë=Ñêçã =ÉåÖáåÉ=Åçã é~êí=
ã Éåí=áåëéÉÅíáçå=Ñäççê=éä~íÉ=~åÇ=êÉã çî É=éä~íÉK
EOF=obj l s b=fk i bq=l fi =i fk b=qr _ b=̂ ppbj _ i v K=
t êÉåÅÜI=çéÉåJÉåÇI=f NLG=JáåK

a áëÅçååÉÅí=áåäÉí=çáä=äáåÉ=åì í=~í=çáä=ÅççäÉê=áåäÉí=ÉäÄçï =äçÅ~íÉÇ=~í=íÜÉ=
Äì äâÜÉ~Ç=áå=íÜÉ=ÉåÖáåÉ=Åçã é~êíã ÉåíK= qÜÉå=êÉã çî É=áåäÉí=ÉäÄçï K

EPF=obj l s b =̀ l l i bo =l r q i bq=l fi =i fk b=e l pb=̂ ppbj _ i v K=
t êÉåÅÜI=çéÉåJÉåÇI=NB JáåK

a áëÅçååÉÅí=çáä=çì íäÉí=äáåÉ=ÉäÄçï =ì åáçå=åì í=~í=íçé=çÑ=ÅççäÉêI=ÜçäÇáåÖ=
ÉäÄçï =Ñêçã =íì êåáåÖ=ï áíÜ=ï êÉåÅÜK

EQF=obj l s b=l fi =̀ l l i bo =d r ^ o a K
t êÉåÅÜI=çéÉåJÉåÇI=qs DåJ=

o Éã çî É=Ñçì ê=Å~é=ëÅêÉï ë=~åÇ=äáÑí=çÑÑ=Öì ~êÇK

ERF=obj l s b=l fi =̀ l l i boK=
t êÉåÅÜI=çéÉåJÉåÇI=vòJáåK

o Éã çî É=Ñçì ê=Å~é=ëÅêÉï ë=Ñêçã =íçé=~åÇ=Äçííçã =Äê~ÅâÉíë=íÜ~í=~íí~ÅÜ=
ÅççäÉê=íç=Äì äâÜÉ~Ç=~åÇ=äáÑí=ÅççäÉê=Ñêçã =Äì äâÜÉ~ÇK

NTQK= j ^ fk qbk^k ` b=EÑáÖK=URFK
~K= ` äÉ~åáåÖK= j ~âÉ=ëì êÉ=íÜ~í=íÜÉ=çáä=ÅççäÉê=áë=ÑêÉÉ=Ñêçã =ÑçêÉáÖå=ëì Ä=

ëí~åÅÉ=ÄçíÜ=çå=íÜÉ=áåëáÇÉ=çáä=é~ëë~ÖÉ=~åÇ=çì íëáÇÉ=~áê=é~ëë~ÖÉëK=oÉã çî É=
Çì ëíI=ÇáêíI=ÉíÅKI=Ñêçã =íÜÉ=çì íëáÇÉ=ëì êÑ~ÅÉë=Äó=ã É~åë=çÑ=ÜáÖÜ=éêÉëëì êÉ=~áêK=fÑ=
íÜÉ=çáä=ÅççäÉê=áë=íçç=ÜÉ~î áäó=Åç~íÉÇI=ëç~â=áí=áå=Å~êÄçå=íÉíê~ÅÜäçêáÇÉI=íêáÅÜJ=
äçêÉíÜóäÉåÉI=çê=~åó=çíÜÉê=ëçäî Éåí=ëì áí~ÄäÉ=Ñçê=êÉã çî ~ä=çÑ=ÑçêÉáÖå=ëì Äëí~åÅÉK=
qç=ÅäÉ~å=íÜÉ=áåëáÇÉ=çáä=é~ëë~ÖÉë=ÅäçÖÖÉÇ=ï áíÜ=Å~êÄçå=~åÇ=ëäì ÇÖÉI=éì ã é=íÜÉ=
ëçäì íáçå=íÜêçì ÖÜ=íÜÉ=ì åáí=áå=êÉî ÉêëÉ=Ñäçï =íç=íÜ~í=çÑ=åçêã ~ä=çéÉê~íáçåK=fÑ=~å=
~äâ~äáåÉ=ëçäì íáçå=ëì ÅÜ=~ë=l ~âáíÉ=áë=ì ëÉÇI=ÄÉ=ëì êÉ=íç=ï ~ëÜ=çì í=íÜÉ=ÅççäÉê=
íÜçêçì ÖÜäó=~ÑíÉê=íÜÉ=ÅäÉ~åáåÖ=çéÉê~íáçå=áë=Åçã éäÉíÉÇK=cäì ëÜ=ï áíÜ=ÅäÉ~å
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qj =VJNTRMa=
NTQJNTR

l fi =` l l i bo

ÑêÉëÜ=çáäK=̂ åçíÜÉê=ÖççÇ=ÅäÉ~åÉê=áë=~=ëçäì íáçå=ã ~ÇÉ=çÑ=çåÉ=éçì åÇ=çÑ=pl a ^ I=
Å~ì ëíáÅ=EäóÉF=Çáëëçäî ÉÇ=áå=ëÉî Éå=Ö~ääçåë=çÑ=ï ~íÉêK=t ÜÉå=~ééäóáåÖ=íÜáë=ëçäì =
íáçåI=áã ã ÉêëÉ=íÜÉ=ÅççäÉê=Åçã éäÉíÉäóK=r ëÉ=~=ëì áí~ÄäÉ=ÜÉ~íáåÖ=ì åáí=íç=ÜÉ~í=
íÜÉ=ëçäì íáçå=áå=íÜÉ=í~åâI=~åÇ=~ääçï =íÜÉ=ÅççäÉê=íç=Äçáä=ì åíáä=ÅäÉ~åK=fÑ=pl a ^ I=
Å~ì ëíáÅI=áë=åçí=~î ~áä~ÄäÉI=~=ëçäì íáçå=Å~å=ÄÉ=ã ~ÇÉ=Äó=ã áñáåÖ=çåÉ=éçì åÇ=çÑ=
äóÉ=áå=Ñáî É=Ö~ääçåë=çÑ=ï ~íÉêK=r ëÉ=íÜÉ=ë~ã É=ã ÉíÜçÇ=çÑ=~ééäáÅ~íáçå=ï áíÜ=íÜÉ=
äóÉ=~ë=ï áíÜ=íÜÉ=pl a ^ I=Å~ì ëíáÅI=ëçäì íáçåK=oÉÖ~êÇäÉëë=çÑ=íÜÉ=ÅäÉ~åÉê=Éã =
éäçóÉÇI=~äï ~óë=êáåëÉ=íÜÉ=ÅççäÉê=íÜçêçì ÖÜäóK

ÄK= qÉëíáåÖK=få=íÉëíáåÖ=íÜÉ=çáä=ÅççäÉê=ì åÇÉê=~áê=éêÉëëì êÉI=ÅäçëÉ=çåÉ=ÉåÇ=
ï áíÜ=~=B JáåÅÜ=éáéÉ=éäì ÖI=Ñáí=íÜÉ=çíÜÉê=ÉåÇ=ï áíÜ=~=B JáåÅÜ=éáéÉ=éäì Ö=çê=Å~é=
Ü~î áåÖ=~=ëÜçêí=íì ÄÉ=ëçäÇÉêÉÇ=íç=áí=íç=Ñáí=íÜÉ=~áê=ÜçëÉI=~åÇ=ì ëÉ=TR=éçì åÇë=
éêÉëëì êÉ=çå=íÜÉ=íÉëíK=mä~ÅÉ=íÜÉ=ÅççäÉê=áå=~=í~åâ=çÑ=ï ~íÉê=~åÇ=íÜÉ=~áê=ÉëÅ~é=
áåÖ=íÜêçì ÖÜ=íÜÉ=äÉ~â=áåÇáÅ~íÉë=áíë=Éñ~Åí=äçÅ~íáçå=~åÇ=å~íì êÉK=r ëÉ=åç=ã çêÉ=
íÜ~å=TR=éçì åÇë=éêÉëëì êÉ=Ñçê=íÉëíáåÖ=~åÇ=ÇÉíÉêã áåÉ=íÜÉ=Éñ~Åí=äçÅ~íáçå=çÑ=
Éî Éêó=äÉ~âK=få=Éã ÉêÖÉåÅáÉëI=íÜÉ=ÅççäÉê=ã ~ó=ÄÉ=íÉëíÉÇ=Äó=ÑáääáåÖ=áí=ï áíÜ=
ï ~íÉê=~åÇ=çÄëÉêî áåÖ=íÜÉ=äçÅ~íáçå=çÑ=ï ~íÉê=äÉ~âëK=a ç=åçí=ì ëÉ=íÜáë=ã ÉíÜçÇ=
ï ÜÉêÉ=~áê=áë=~î ~áä~ÄäÉI=~åÇ=ÅçåÑáåÉ=áí=íç=ÑáÉäÇ=êÉé~áêë=çåäóK

ÅK= o Éé~áêë=çÑ=e ~êêáÖçå=o ~Çá~íçê=̀ çK=j çÇÉä=̂ v JPOK=^ äíÜçì ÖÜ=íÜÉ=
éä~íÉ=ëÉ~ã ë=çÑ=íÜáë=íóéÉ=ÅççäÉê=~êÉ=Äê~òÉÇI=áí=áë=éê~ÅíáÅ~ä=íç=êÉé~áê=äÉ~âë=
íÜ~í=ã ~ó=ÇÉî Éäçé=~äçåÖ=íÜÉ=Äê~òÉÇ=ëÉÅíáçåë=ï áíÜ=~å=çêÇáå~êó=ëçäÇÉêáåÖ=
çéÉê~íáçåK=q~âÉ=Å~êÉ=íç=êÉã çî É=~ää=íê~ÅÉë=çÑ=çáäI=çíÜÉêï áëÉI=ëçäÇÉêáåÖ=ÄÉ=
Åçã Éë=î Éêó=ÇáÑÑáÅì äíK=̂ ë=íÜáë=ì åáí=áë=Äê~òÉÇ=~åÇ=ëáäî Éê=ëçäÇÉêÉÇ=ï áíÜ=ÉñÅÉé=
íáçå=çÑ=íÜÉ=Åêáã éÉÇ=ÅççäáåÖ=ÑáåëI=áí=áë=áã éê~ÅíáÅ~ä=íç=êÉé~áê=~=ì åáí=çÑ=íÜáë=
íóéÉ=íÜ~í=Ü~ë=ÄÉÉå=ëÉêáçì ëäó=Ç~ã ~ÖÉÇX=áå=ëì ÅÜ=Å~ëÉëI=êÉéä~ÅÉ=íÜÉ=ÅççäÉêK=
qÉã éçê~êó=êÉé~áêë=Å~å=ÄÉ=ã ~ÇÉ=çå=íÜÉ=v çì åÖ=o ~Çá~íçê=̀ çK=̂ s JNN=̀ ççäÉê=
` çêÉ=íì ÄÉëI=ëáåÅÉ=É~ÅÜ=é~ëë~ÖÉ=áë=áåÇáî áÇì ~äXN= íÜáë=Éã ÉêÖÉåÅó=êÉé~áê=Å~å=
ÄÉ=ã ~ÇÉ=Äó=ëçäÇÉê=ÑáääáåÖ=ÄçíÜ=ÉåÇë=çÑ=~=Ç~ã ~ÖÉÇ=íì ÄÉ=ï áíÜçì í=~ÑÑÉÅíáåÖ=
íÜÉ=ÉÑÑáÅáÉåÅó=çÑ=íÜÉ=ÅççäÉê=íç=~åó=ÉñíÉåíK=oÉéä~ÅÉ=Ä~Çäó=Ç~ã ~ÖÉÇ=ÅçêÉëK=
oÉé~áê=ëã ~ää=~áê=äÉ~âë=áå=íÜÉ=ÅççäÉê=í~åâë=Äó=Ñçääçï áåÖ=ëí~åÇ~êÇ=ê~Çá~íçê=
êÉé~áê=éê~ÅíáÅÉK=t ÜÉå=êÉéä~ÅáåÖ=~=ÅçêÉ=çå=íÜáë=ÅççäÉêI=ì åëçäÇÉê=~åÇ=
êÉã çî É=ÑáêëíI=íÜÉ=äçï ÉêJáåäÉí=í~åâ=~åÇ=íÜÉ=êÉäáÉÑ=î ~äî É=éáéÉ=E~í=íÜÉ=áåäÉí=
íÉÉF=~ë=íÜÉ=êÉäáÉÑ=î ~äî É=éáéÉ=áë=ëáäî Éê=ëçäÇÉêÉÇ=~í=íÜÉ=î ~äî É=ÑáääáåÖK=qÜÉ=
ÅççäÉê=éêÉëëì êÉ=êÉäáÉÑ=î ~äî É=áë=ëÉí=íç=çéÉå=~í=RM=éçì åÇë=éêÉëëì êÉK=cáÉäÇJ=
pÉêî áÅÉ=ëÜçì äÇ=êÉã çî É=î ~äî É=~ëëÉã ÄäóI=áåëéÉÅí=~åÇ=ÅäÉ~å=Éî Éêó=NMM=
Üçì êëK

NTRK= fk pq^ i i ^qfl k =l c =l fi =` l l i bo I=

~K= bèì áéã ÉåíK

t êÉåÅÜI=çéÉåJÉåÇI=Jà{JáåK= t êÉåÅÜI=çéÉåJÉåÇI=NB JáåK
t êÉåÅÜI=çéÉåJÉåÇI=s ~JáåK= t êÉåÅÜI=ëçÅâÉíI=ï áíÜ=ê~íÅÜÉíI
t êÉåÅÜI=çéÉåJÉåÇI=yN̂ JáåK= B JáåK
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mi =̂ qbJ
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qlm=^qq^`efkd>= N

_o^`hbqzêêêIK

[d^phbqp

l fi =l r qi bq

` l o b= ^ pp=v
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NTR

l fi =` l l i bo

ÄK= mêçÅÉÇì êÉK

ENF=obmi ^ ` b=l fi =` l l i boK=
t êÉåÅÜI=çéÉåJÉåÇI=s áJáåK

mçëáíáçå=çáä=ÅççäÉê=çå=Äì äâÜÉ~Ç=~åÇ=êÉéä~ÅÉ=Ñçì ê=Å~é=ëÅêÉï ë=íÜ~í=
~íí~ÅÜ=çáä=ÅççäÉê=Äê~ÅâÉíë=íç=Äì äâÜÉ~ÇK

EOF=obmi ^ ` b=l fi =̀ l l i bo =d r ^ o a K=
t êÉåÅÜI=çéÉåJÉåÇI=à{JáåK

mä~ÅÉ=Öì ~êÇ=áå=éçëáíáçå=çî Éê=çáä=ÅççäÉê=~åÇ=ëÉÅì êÉ=íç=Äì äâÜÉ~Ç=ï áíÜ=
Ñçì ê=Å~é=ëÅêÉï ëK

EPF=fk pq^ i i =` l l i bo =l r q i bq=e l pb=^ ppbj _ i v K=
t êÉåÅÜI=çéÉåJÉåÇI=NB JáåK

` çååÉÅí=çì íäÉí=äáåÉ=åì í=íç=ÉäÄçï =ÑáííáåÖ=~í=íçé=çÑ=ÅççäÉêK

EQF=obmi ^ ` b=` l l i bo =bi _ l t =^ k a =l fi =fk i bq=qr _ b=^ ppbj _ i v K=
t êÉåÅÜI=çéÉåJÉåÇI=fs áJáåK

` çååÉÅí=ÉäÄçï =íç=ÅççäÉê=áåäÉí=éáéÉ=~í=Äì äâÜÉ~Ç=áå=ÉåÖáåÉ=Åçã é~êíã ÉåíK=
qÜÉå=ÅçååÉÅí=çáä=äáåÉ=åì í=íç=ÉäÄçï =ÑáííáåÖK
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NTS

l oa k^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

pÉÅíáçå=s

l fi =a fi r qfl k =s ^ i s b
m~ê~Öê~éÜ

l áä=Çáäì íáçå=ëçäÉåçáÇ=î ~äî ÉK=KKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NTS
e ~åÇ=çéÉê~íÉÇ=çáä=Çáäì íáçå=î ~äî ÉK=KKKKKKKKKKKKKKKKKKKKKKKK=NTT

NTSK= l fi =a fi r qfl k =pl i bk l fa =s ^ i s bK
~K= a ÉëÅêáéíáçåK=qÜÉ=ëçäÉåçáÇ=çéÉê~íÉÇ=çáä=Çáäì íáçå=î ~äî É=áë=Äê~ÅâÉí=

ã çì åíÉÇ=íç=íÜÉ=êáÖÜí=çÑ=íÜÉ=ÉåÖáåÉ=Åçã é~êíã Éåí=Çççê=áå=Ñêçåí=çÑ=íÜÉ=çáä=
ÑáäíÉêK=fíë=Ñì åÅíáçå=áë=íç=Ñ~Åáäáí~íÉ=ëí~êíáåÖ=áå=ÉñíêÉã Éäó=ÅçäÇ=ï É~íÜÉê=Äó=
~ääçï áåÖ=íÜÉ=çáä=áå=íÜÉ=ÉåÖáåÉ=Åê~åâÅ~ëÉ=íç=ÄÉ=Çáäì íÉÇ=ï áíÜ=Ö~ëçäáåÉK=
t ÜÉå=íÜÉ=íçÖÖäÉ=ëï áíÅÜ=çå=íÜÉ=áåëíêì ã Éåí=é~åÉä=áë=çéÉê~íÉÇI=íÜÉ=ëçäÉåçáÇ=
çéÉåë=íÜÉ=î ~äî ÉI=~ääçï áåÖ=Ñì Éä=íç=Ñäçï =áåíç=íÜÉ=çáä=äáåÉ=ÄÉíï ÉÉå=íÜÉ=í~åâ=
~åÇ=áåäÉí=ëáÇÉ=çÑ=íÜÉ=éì ã éK=qÜáë=î ~äî É=áë=ëéêáåÖ=äç~ÇÉÇ=~åÇ=êÉã ~áåë=ÅäçëÉÇ=
~í=~ää=íáã Éë=ÉñÅÉéí=ï ÜáäÉ=íÜÉ=íçÖÖäÉ=ëï áíÅÜ=áë=ÜÉäÇ=ÅäçëÉÇK

ÄK= qêçì ÄäÉ=pÜççíáåÖK
qêçì ÄäÉ

ENF=i É~âáåÖ=
î ~äî ÉK

o Éã ÉÇó
o Éã çî É=î ~äî É=ÄçÇóI=áå=
ëéÉÅí=~åÇ=ÅäÉ~å=ÄçÇóI=
î ~äî ÉI=éäì åÖÉê=~ëëÉã =
Ääó=~åÇ=ëÉ~äáåÖ=Åì éK

oÉã çî É=î ~äî É=ÄçÇó=~åÇ=
áåëéÉÅí= ÅçåÇáíáçå= çÑ=
ëÉ~íI=êÉéä~ÅÉ=áÑ=ï çêå=
ÉñÅÉëëáî ÉäóK

EÅF=s ~äî É=ÜÉäÇ=çéÉå=Äó= ` ÜÉÅâ=ÉäÉÅíêáÅ~ä=ÅçååÉÅJ=
ÅçáäK= íáçå=Ñçê=ëÜçêí=ÅáêÅì áíK

mêçÄ~ÄäÉ=Å~ì ëÉ
E~F=a áêí=çê=ÅÜáéë=ì åÇÉê=

î ~äî É=ëíÉã =çê=à~ã =
ã áåÖ= éäì åÖÉê= ~ë=
ëÉã ÄäóK

EÄF=t çêå=î ~äî É=ëÉ~íK

EOF=c~áäì êÉ=çÑ=
î ~äî É=íç=çéÉåK

EPF=l î ÉêÜÉ~íáåÖ=
ÅçáäK

E~F=i ççëÉ=ÅçååÉÅíáçå=çê=
ÄêçâÉå=ï áêÉK

EÄF=mäì åÖÉê=~ëëÉã Ääó=
à~ã ã ÉÇK

` ÜÉÅâ= Ñçê= ÅçååÉÅíáçåë=
~åÇ=ÄêçâÉå=ï áêÉëK=oÉ=
éä~ÅÉ=ÇÉÑÉÅíáî É=é~êíK

` ÜÉÅâ=Ñçê=Çáêí=çê=ÅÜáéë=
~ë=~Äçî ÉK

E~F=pÜçêí=ÅáêÅì áí=áå=Åçáä= ` ÜÉÅâ= áåëì ä~íáçåë= ~åÇ=
ÅçååÉÅíáçåëK= ÅçååÉÅíáçåëK= oÉéä~ÅÉ=

ÇÉÑÉÅíáî É=é~êíëK

EÄF=_ êçâÉå=çê=ÇÉÑÉÅíáî É= p~ã É=~ë=~Äçî ÉI=
áåëì ä~íáçåK
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qêçì ÄäÉ= mêçÄ~ÄäÉ=Å~ì ëÉ

EÅF=pÜçêí=ÅáêÅì áí=áå=Åçáä=
ï áåÇáåÖK

EQF=i É~âáåÖ=çÑ= E~F=i ççëÉåÉÇ=ÜçäÇJ=
Ñì ÉäI= Ççï å=ëÅêÉï ëK

EÄF=a ÉÑÉÅíáî É=Ö~ëâÉíK

EÅF=i É~âáåÖ=Åçì éäáåÖëK

ÅK= oÉã çî ~äK=qç=êÉã çî ÉI=éêçÅÉÉÇ=~ë=Ñçääçï ëW

o Éã ÉÇó

` ÜÉÅâ=Åçáä= Ñçê=Åì êêÉåí=
Çê~áåI=é~êK=É=EQFK=s çäí=
~ÖÉ=~åÇ=Åçáä=íÉã éÉê~=
íì êÉ= ã ì ëí= ÄÉ= ~ÅÅì =
ê~íÉäó=ÜÉäÇK=oÉéä~ÅÉ=áÑ=
ÇÉÑÉÅíáî ÉK

qáÖÜíÉå=ëÅêÉï ëK

oÉéä~ÅÉ=Ö~ëâÉíK=

qáÖÜíÉå=çê=êÉéä~ÅÉK

ENF=l éÉå=íÜÉ=Ä~ííÉêó=ëï áíÅÜK
EOF=` äçëÉ=íÜÉ=Ö~ëçäáåÉ=ëÜì íJçÑÑ=î ~äî ÉëK
EPF=a ê~áå=íÜÉ=çáä=ëì ééäó=í~åâK=Ea ê~áå=éäì Ö=áë=êÉ~ÅÜÉÇ=Äó=êÉã çî áåÖ=

éä~íÉ=ÄÉåÉ~íÜ=ÑäççêKF
EQF=a áëÅçååÉÅí=íÜÉ=íï ç=Ñì Éä=äáåÉë=Äó=ì åëÅêÉï áåÖ=Åçì éäáåÖ=åì íë=Es òJáåK=

ï êÉåÅÜFK
ERF=a áëÅçååÉÅí=íÜÉ=ÅçåÇì áí=Ñêçã =íÜÉ=Åçî Éê=Äó=ì åëÅêÉï áåÖ=íÜÉ=Åçì éäáåÖ=

åì í=EÑöJáåK=ï êÉåÅÜFI=ì åëÅêÉï =íÜÉ=ë~ÑÉíó=åì í=EB JáåK=ï êÉåÅÜF=Ñêçã =íÜÉ=íçé=
çÑ=íÜÉ=Åçî ÉêI=äáÑí=çÑÑ=íÜÉ=Åçî ÉêI=êÉã çî É=íÜÉ=íÉêã áå~ä=åì í=EJgJgJáåK=ï êÉåÅÜF=
~åÇ=ï ~ëÜÉê=~åÇ=äáÑí=íÉêã áå~ä=çÑÑ=íÜÉ=íÉêã áå~ä=éçëíK
ESF=oÉã çî É=íÜÉ=Äçäí=EëÅêÉï Çêáî Éê=~åÇ=áàJáåK=ï êÉåÅÜF=Ñêçã =íÜÉ=ÉåÇ=

çÑ=íÜÉ=Äê~ÅâÉí=ÜçäÇáåÖ=íÜÉ=î ~äî É=íç=íÜÉ=çáä=ÑáäíÉê=~åÇ=äçï Éê=íÜÉ=î ~äî É=çì í=
çÑ=íÜÉ=Äê~ÅâÉíK

ÇK= l î ÉêÜ~ì äK

ENF=a fp^ ppbj _ i v =EÑáÖK=USFK=qÜÉ=Ñçääçï áåÖ=íççäë=åÉÉÇÉÇ=Ñçê=íÜÉ=Åçã =
éäÉíÉ=Çáë~ëëÉã Ääó=çÑ=íÜÉ=çáä=Çáäì íáçå=ëçäÉåçáÇ=î ~äî ÉW

a êáääI=ï áíÜ=ëèì ~êÉ=ÉåÇI=s ëJáåK= pÅêÉï Çêáî ÉêI=SJáåK
cáäÉ= t êÉåÅÜI={JáåK
mäáÉêë= t êÉåÅÜI=Ñ~áåK

E~F=o Éã çî É=äçÅâ=åì í=E{JáåK=ï êÉåÅÜF=~åÇ=ï ~ëÜÉê=ÜçäÇáåÖ=Åçî Éê=
~ëëÉã Ääó=áå=éä~ÅÉ=~åÇ=êÉã çî É=Åçî Éê=~ëëÉã ÄäóK=k l qbW=qÜáë=çéÉê~íáçå=
Ü~ë=ÄÉÉå=éÉêÑçêã ÉÇ=áå=êÉã çî áåÖ=ì åáí=Ñêçã =í~åâK
EÄF=o Éã çî É=åì í=EÑ~áåI=ï êÉåÅÜF=~åÇ=Åçää~ê=Ñêçã =Öêçì åÇÉÇ=íÉêã áå~äK
EÅF=oÉã çî É=åì í=EJ{JáåK=ï êÉåÅÜF=~åÇ=ï ~ëÜÉêë=Ñêçã =áåëì ä~íÉÇ=íÉêã áå~äK
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EÇF=i áÑí=çÑÑ=áåëì ä~íáåÖ=íì ÄÉ=~åÇ=áåëì ä~íáåÖ=éä~íÉK

EÉF=o Éã çî É=äçÅâáåÖ=ï áêÉ=Ñêçã =éäì Ö=Eís ã J=ï êÉåÅÜF=áå=Äçííçã =çÑ=ÄçÇó=
~åÇ=êÉã çî É=éäì ÖKK

EÑF=o Éã çî É=íÜÉ=äçÅâáåÖ=ï áêÉ=Ñêçã =É~ÅÜ=é~áê=çÑ=ÑáääáëíÉê=ÜÉ~Ç=ëÅêÉï ëI=
~åÇ=ÜçäÇáåÖ=î ~äî É=ÄçÇó=ëÉÅì êÉäó=~Ö~áåëí=íÜÉ=éêÉëëì êÉ=çÑ=íÜÉ=ëéêáåÖI=
êÉã çî É=Ñçì ê=ëÅêÉï ë=EéäáÉêë=~åÇ=ëÅêÉï Çêáî ÉêFI=~åÇ=äáÑí=çÑÑ=íÜÉ=î ~äî É=ÄçÇóK

EÖF=mì ää=íÜÉ=éäì åÖÉê=~ëëÉã Ääó=ï áíÜ=íÜÉ=ëéêáåÖ=çì í=çÑ=íÜÉ=äçï Éê=ÉåÇ=çÑ=
íÜÉ=ëÉ~äáåÖ=Åì éI=~åÇ=êÉã çî É=íÜÉ=ëéêáåÖ=Ñêçã =íÜÉ=éäì åÖÉêK=a ç=åçí=êÉã çî É=
íÜÉ=î ~äî É=Ñêçã =íÜÉ=éäì åÖÉêK

EÜF=o Éã çî É=íÜÉ=Ö~ëâÉíK

EáF=o Éã çî É=íÜÉ=ÉëÅì íÅÜÉçå=éáå=ÅçååÉÅíáåÖ=íÜÉ=êÉã çî ~ÄäÉ=ÉåÇ=~åÇ=íÜÉ=
Üçì ëáåÖK=qÜáë=éáå=áë=Çêáî Éå=íÜêçì ÖÜ=íÜÉ=äçï Éê=ÉÇÖÉ=çÑ=íÜÉ=Üçì ëáåÖ=~åÇ=íÜÉ=
ÉÇÖÉ=çÑ=íÜÉ=êÉã çî ~ÄäÉ=ÉåÇ=áåíç=~=s ëJáåÅÜ=ÜçäÉ=ÇêáääÉÇ=áå=íÜÉ=äçï Éê=Ñ~ÅÉ=
çÑ=íÜÉ=ÉåÇK=qç=êÉã çî É=íÜÉ=éáåI=ÑáäÉ=çÑÑ=íÜÉ=ÜÉ~ÇI=Çêáî É=íÜÉ=éáå=áå=~ë=Ñ~ê=~ë=
éçëëáÄäÉI=Çêáää=íÜÉ=ÉåÇ=çÑ=íÜÉ=éáå=çì í=çÑ=íÜÉ=s ëJáåÅÜ=ÜçäÉ=ï áíÜ=~=ëèì ~êÉ=ÉåÇ=
ÇêáääI=~åÇ=Çêáî É=íÜÉ=êÉã ~áåÇÉê=çÑ=íÜÉ=éáå=áå=íÜêçì ÖÜ=íÜÉ=ÜçäÉK

EàF=qÜÉêÉ=áë=åç=ï ~ó=íç=ÜçäÇ=íÜÉ=êÉã çî ~ÄäÉ=ÉåÇ=ï áíÜ=~=ï êÉåÅÜ=íç=
ì åëÅêÉï =áí=Ñêçã =íÜÉ=Üçì ëáåÖK=qÜÉêÉÑçêÉI=ëÉÅì êÉ=íÜÉ=î ~äî É=ÄçÇó=íç=íÜÉ=
êÉã çî ~ÄäÉ=ÉåÇ=ï áíÜ=íÜÉ=Ñçì ê=ÑáääáëíÉê=ÜÉ~Ç=ëÅêÉï ëI=~åÇ=ì åëÅêÉï =íÜÉ=êÉã çî =
~ÄäÉ=ÉåÇ=ï ÜáÅÜ=åçï =ï áää=ÄÉ=~íí~ÅÜÉÇ=íç=íÜÉ=î ~äî É=ÄçÇóK=oÉã çî É=íÜÉ=Ñçì ê=
ëÅêÉï ë=~åÇ=ëÉé~ê~íÉ=íÜÉ=ÄçÇó=~åÇ=íÜÉ=ÜÉ~ÇK

EâF=mêó=íÜÉ=é~ÅâáåÖ=êáåÖ=çÑÑ=íÜÉ=ëÉ~äáåÖ=Åì é=ï áíÜ=~=ëÅêÉï Çêáî ÉêK

ENF=mì ää=íÜÉ=ëÉ~äáåÖ=Åì é=çì í=çÑ=íÜÉ=ÉåÇ=çÑ=íÜÉ=Åçáä=~ëëÉã ÄäóK=qÜÉ=Åì é=
ï áää=éêçÄ~Ääó=ÄÉ=Ç~ã ~ÖÉÇ=áå=êÉã çî ~ä=~åÇ=~=åÉï =çåÉ=ï áää=ÄÉ=áåëí~ääÉÇ=~í=
~ëëÉã ÄäóK

Eã F=päáÇÉ=íÜÉ=Åçáä=~ëëÉã Ääó=çì í=çÑ=íÜÉ=Üçì ëáåÖK

EOF=fk pmb` qfl k K=j ~âÉ=íÜÉ=Ñçääçï áåÖ=áåëéÉÅíáçåë=ï ÜáäÉ=íÜÉ=î ~äî É=áë=
Çáë~ëëÉã ÄäÉÇW

E~F=̀ ÜÉÅâ=Ñçê=ÄêçâÉå=çê=ÇÉÑÉÅíáî É=áåëì ä~íáçåK

EÄF=̀ ÜÉÅâ=íÜÉ=Åçáä=Ñçê=äççëÉ=ÅçååÉÅíáçåëKJ

EÅF=bñ~ã áåÉ=íÜÉ=áåëì ä~íáåÖ=íì ÄÉ=~åÇ=éä~íÉ=Ñçê=Åê~ÅâëK

EÇF=̀ ÜÉÅâ=íÜÉ=ÉÑÑÉÅíáî ÉåÉëë=çÑ=íÜÉ=ëéêáåÖK=qÜÉ=äç~Ç=ëÜçì äÇ=ÄÉ=ÄÉíï ÉÉå=
Ps ò=éçì åÇë=~åÇ=Q=éçì åÇë=ï ÜÉå=íÜÉ=ëéêáåÖ=áë=Åçã éêÉëëÉÇ=íç=Ñ=g=áåÅÜK
EÉF=bñ~ã áåÉ=íÜÉ=ëÉ~äáåÖ=Åì é=Ñçê=ëÅçêÉë=çê=Åê~ÅâëK
EÑF=̀ ÜÉÅâ=Ñçê=ëÉÅì êáíó=çÑ=íÜÉ=éáå=ÜçäÇáåÖ=î ~äî É=íç=éäì åÖÉêK
EÖF=̀ ÜÉÅâ=íÜÉ=î ~äî É=ëÉ~í=Ñçê=ÉñÅÉëëáî É=ï É~êK
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qj =VJNTRMa=
NTS

l oa k^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

EPF=obm̂ foK=mê~ÅíáÅ~ääó=åç=êÉé~áê=çÑ=é~êíë=áë=ÑÉ~ëáÄäÉK=oÉéä~ÅÉ=~ää=
ÇÉÑÉÅíáî É=é~êíëK
EQF=^ ppbj _ i v K=cçääçï =íÜÉ=êÉî ÉêëÉ=éêçÅÉÇì êÉ=çÑ=Å=ENF=~Äçî ÉI=~åÇ=

åçíÉ=íÜÉ=Ñçääçï áåÖ=éêÉÅ~ì íáçåëW
E~F=r ëÉ=~=åÉï =Ö~ëâÉí=~åÇ=é~ÅâáåÖ=êáåÖK
EÄF=̂ ÑíÉê=íÜÉ=êÉã çî ~ÄäÉ=ÉåÇ=Ü~ë=ÄÉÉå=ëÅêÉï ÉÇ=áåíç=LíÜÉ=Üçì ëáåÖ=

Çêáää=~=àyJáåÅÜ=ÜçäÉ=íÜêçì ÖÜ=íÜÉ=Üçì ëáåÖ=~åÇ=áåíç=íÜÉ=áLÖ=JáåÅÜ=ÜçäÉ=
áå=íÜÉ=êÉã çî ~ÄäÉ=ÉåÇK=a êáî É=~=åÉï =ÉëÅì íÅÜÉçå=éáå=áåíç=éä~ÅÉ=~åÇ=Ñä~ííÉå=
íÜÉ=ÉåÇ=áåëáÇÉ=íÜÉ=óë=JáåÅÜ=ÜçäÉK

ÉK= qÉëí=_ÉÑçêÉ=fåëí~ää~íáçåK=qç=ÇÉíÉêã áåÉ=íÜÉ=ëÉêî áÅÉ~Äáäáíó=çÑ=íÜÉ=
ì åáíI=ã ~âÉ=íÜÉ=Ñçääçï áåÖ=íÉëíëW
ENF=qÜÉ=î ~äî É=äáÑí=ëÜçì äÇ=ÄÉ=ÄÉíï ÉÉå={=áåÅÜ=~åÇ=s _=áåÅÜK=qç=ÇÉíÉê=

ã áåÉ=íÜÉ=íê~î ÉäI=êÉã çî É=íÜÉ=éäì Ö=~åÇI=ï áíÜ=~=ÇÉéíÜ=ã áÅêçã ÉíÉêI=ã É~ëì êÉ=
íÜÉ=Çáëí~åÅÉ=íÜÉ=î ~äî É=éáå=ÉñíÉåÇë=ÄÉóçåÇ=íÜÉ=Äçííçã =çÑ=íÜÉ=ÄçÇóK=båÉê=
ÖáòÉ=íÜÉ=Åçáä=EOQ=î KF=~åÇ=íÜÉ=éäì åÖÉê=~ëëÉã Ääó=ï áää=ã çî É=íç=áíë=çéÉå=
éçëáíáçåK= ^ Ö~áå=ã É~ëì êÉ=íÜÉ=Çáëí~åÅÉ=íÜÉ=î ~äî É=éáå=ÉñíÉåÇë=ÄÉóçåÇ=íÜÉ=
Äçííçã =çÑ=íÜÉ=ÄçÇó=~åÇ=íÜÉ=ÇáÑÑÉêÉåÅÉ=ÄÉíï ÉÉå=íÜáë=ã É~ëì êÉã Éåí=~åÇ=
íÜÉ=çåÉ=í~âÉå=Ñáêëí=ëÜçì äÇ=ÄÉ=Ñêçã =às =áåÅÜ=íç=s ~=áåÅÜK=fÑ=íÜÉ=ã É~ëì êÉã Éåí=
áë=ÖêÉ~íÉêI=~=ï çêå=î ~äî É=ëÉ~í=áë=áåÇáÅ~íÉÇI=áå=ï ÜáÅÜ=Å~ëÉ=~=åÉï =ÄçÇó=áë=
åÉÅÉëë~êóK
EOF=l mbo ^ qfl k =qbpqK=qÜÉ=~ëëÉã ÄäÉÇ=î ~äî É=ã ì ëí=çéÉê~íÉ=ï áíÜ=NR=

éçì åÇë=éÉê=ëèì ~êÉ=áåÅÜ=Ö~ëçäáåÉ=éêÉëëì êÉ=~ééäáÉÇ=~í=íÜÉ=?fk ?=ÅçååÉÅíáçå=
ï áíÜ=íÜÉ=?l r q?=ÅçååÉÅíáçå=çéÉå=~åÇ=ï áíÜ=åáåÉ=î çäíë=ÇáêÉÅí=Åì êêÉåí=
~ééäáÉÇ=~í=íÜÉ=íÉêã áå~äëK
EPF=i b^ h ^ d b=qbpqW
E~F=s ~äî ÉK=t áíÜ=NR=éçì åÇë=éÉê=ëèì ~êÉ=áåÅÜ=Ö~ëçäáåÉ=éêÉëëì êÉ=~ééäáÉÇ=

~í=íÜÉ=?fk ?=ÅçååÉÅíáçåI=ï áíÜ=íÜÉ=?l r q?=ÅçååÉÅíáçå=çéÉåI=~åÇ=éêáçê=íç=
íÜÉ=áåëí~ää~íáçå=çÑ=íÜÉ=éäì ÖI=äÉ~â~ÖÉ=çÄëÉêî ÉÇ=íÜêçì ÖÜ=íÜÉ=î ~äî É=áå=ÉñÅÉëë=
çÑ=íÉå=Çêçéë=éÉê=ã áåì íÉ=ï ~êê~åíë=êÉéä~ÅÉã Éåí=çÑ=ÇÉÑÉÅíáî É=é~êíëK
EÄF=gçáåí=~åÇ=ÄçÇóK=t áíÜ=OR=éçì åÇë=éÉê=ëèì ~êÉ=áåÅÜ=Ö~ëçäáåÉ=éêÉë=

ëì êÉ=~ééäáÉÇN=~í=íÜÉ=?fk ?=ÅçååÉÅíáçå=~åÇ=~ää=çíÜÉê=çéÉåáåÖë=éäì ÖÖÉÇI=~åó=
äÉ~â~ÖÉ=çÄëÉêî ÉÇ=ï ~êê~åíë=êÉéä~ÅÉã Éåí=çÑ=ÇÉÑÉÅíáî É=é~êíëK
EQF=qÜÉ=Åì êêÉåí=Çê~áå=çÑ=íÜÉ=Åçáä=ï áíÜ=íÜÉ=Åçáä=íÉã éÉê~íì êÉ=~í=OR=` =

ETT=cF=ëÜ~ää=ÄÉ=~ë=Ñçääçï ëW
^ ééäáÉÇ=î çäí~ÖÉ=KKKKKKKK= NO= V=K= NU= OQ
^ ã éÉê~ÖÉ=E~ééêçñKF=KKKK= NKMU= MKUN= NKSO= OKNS
oÉëáëí~åÅÉ=çÜã ë=KKKKKKK= NNJNO= NNJNO= NNJNO= NNJNO

ÑK= fåëí~ää~íáçåK=cçääçï =íÜÉ=êÉî ÉêëÉ=éêçÅÉÇì êÉ=çÑ=êÉã çî ~äI=é~ê~Öê~éÜ=Å=
~Äçî ÉK
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qj =VJNTRMa=
NTT

l fi =a fi r qfl k =s^ i sb

NTTK= e ^k a =l mbo ^qba =l fi =a fi r qfl k =s ^ i s bK

~K= a ÉëÅêáéíáçå= EÑáÖK=UTFK=qÜÉ=Ü~åÇ=çéÉê~íÉÇ=çáä=Çáäì íáçå=î ~äî É=áë=
ã çì åíÉÇ=çå=~=éä~íÉI=ÅäçëÉ=íç=íÜÉ=ÑäççêI=àì ëí=íç=íÜÉ=êáÖÜí=çÑ=íÜÉ=ÉåÖáåÉ=
Åçã é~êíã Éåí=ÇççêK=qÜÉ=éì êéçëÉ=çÑ=íÜÉ=î ~äî É=áë=íç=Ñ~Åáäáí~íÉ=ëí~êíáåÖ=áå=
ÉñíêÉã Éäó=ÅçäÇ=ï É~íÜÉê=Äó=Çáäì íáåÖ=íÜÉ=ÉåÖáåÉ=çáä=ï áíÜ=íÜÉ=ÉåÖáåÉ=Ñì ÉäK=
t ÜÉå=íÜÉ=çéÉê~íáåÖ=äÉî Éê=áë=ã çî ÉÇ=Ñçêï ~êÇ=áí=ÑçêÅÉë=íÜÉ=ëéêáåÖ=äç~ÇÉÇ=
î ~äî É=Ñêçã =áíë=ëÉ~í=~ääçï áåÖ=íÜÉ=ÉåÖáåÉ=Ñì Éä=íç=ã áñ=ï áíÜ=íÜÉ=çáäK=qÜÉ=
ëéêáåÖ=~ëëì êÉë=~=êÉíì êå=çÑ=íÜÉ=î ~äî É=íç=áíë=ëÉ~íK

ÄK= o Éã çî ~äK
ENF=` äçëÉ=íÜÉ=Ñì Éä=ëÜì íJçÑÑ=î ~äî ÉëK

EOF=a ê~áå=íÜÉ=çáä=ëì ééäó=í~åâK
EPF=a áëÅçååÉÅí=íÜÉ=óçâÉ=Ñêçã =íÜÉ=çéÉê~íáåÖ=äÉî Éê=Äó=êÉã çî áåÖ=íÜÉ=

ÅäÉî áë=éáåK

EQF=r åëÅêÉï =íÜÉ=Åçì éäáåÖ=åì í=ÅçååÉÅíáåÖ=íÜÉ=Ñì Éä=äáåÉ=íç=íÜÉ=î ~äî ÉK
ERF=r åëÅêÉï =íÜÉ=íï ç=Åçì éäáåÖ=åì íë=ÅçååÉÅíáåÖ=íÜÉ=çáä=äáåÉë=íç=íÜÉ=

î ~äî ÉK

ESF=oÉã çî É=íÜÉ=íÜêÉÉ=êÉí~áåáåÖ=ëÅêÉï ë=ï áíÜ=äçÅâ=ï ~ëÜÉêë=~åÇ=êÉã çî É=
íÜÉ=î ~äî ÉK

ÅK= l î ÉêÜ~ì äK
EKNF=a fp^ ppbj _ i v K
E~F=r åëÅêÉï =íÜÉ=åì í=Efs áJáåK=ï êÉåÅÜF=ÜçäÇáåÖ=íÜÉ=äÉî Éê=ã çì åíáåÖ=

éä~íÉI=~åÇ=êÉã çî É=íÜÉ=éä~íÉ=~åÇ=äÉî ÉêK
EÄF=o Éã çî É=íÜÉ=éáå=ÜçäÇáåÖ=íÜÉ=äÉî Éê=íç=íÜÉ=ã çì åíáåÖ=éä~íÉ=~åÇ=

êÉã çî É=íÜÉ=äÉî ÉêK
EÅF=r åëÅêÉï =íÜÉ=éäì Ö=Ñêçã =íÜÉ=Äçííçã =çÑ=íÜÉ=ÄçÇóI=ÄÉäçï =íÜÉ=Ñì Éä=

î ~äî É=ëíÉã K

EÇF=j Éäí=íÜÉ=ëçäÇÉê=äçÅâáåÖ=íÜÉ=î ~äî É=ëíÉã =íç=íÜÉ=î ~äî É=Öì áÇÉI=~åÇ=
ì åëÅêÉï =íÜÉ=ëíÉã =ï áíÜ=~=ëÅêÉï Çêáî ÉêK= qÜÉ=î ~äî É=Öì áÇÉ=ï áää=ÄÉ=ÑçêÅÉÇ=
çì í=Äó=íÜÉ=ëéêáåÖ=ÄÉÜáåÇ=áí=ï ÜÉå=íÜÉ=î ~äî É=ëíÉã =áë=ì åëÅêÉï ÉÇK=qÜÉêÉÑçêÉI=
ÜçäÇ=íÜÉ=çåÉ=Ü~åÇ=çî Éê=íÜÉ=íçé=çÑ=íÜÉ=î ~äî É=ëíÉã =íç=Å~íÅÜ=íÜÉ=î ~äî É=Öì áÇÉ=
~åÇ=íÜÉ=ëéêáåÖK=mì ëÜ=íÜÉ=î ~äî É=ëíÉã =çì í=íÜêçì ÖÜ=íÜÉ=Äçííçã =çÑ=íÜÉ=ÄçÇóK
EÉF=mì ää=íÜÉ=é~ÅâáåÖ=Öä~åÇ=~åÇ=é~ÅâáåÖ=çì í=íÜêçì ÖÜ=íÜÉ=íçé=çÑ=íÜÉ=

ÄçÇóK
EÑF=a ç=åçí=êÉã çî É=íÜÉ=Çê~áå=ëíÉã =Ñêçã =íÜÉ=ÄçÇó=ì åäÉëë=áí=äÉ~âëI=áë=

Ç~ã ~ÖÉÇI=çê=Ñ~áäë=íç=é~ëë=íÜÉ=íÉëí=~ë=ÇÉëÅêáÄÉÇ=áå=ëíÉé=Ç=çÑ=íÜáë=é~ê~Öê~éÜK=
fÑ=êÉã çî ~ä=áë=åÉÅÉëë~êóI=êÉã çî É=íÜÉ=äçÅâáåÖ=ï áêÉ=Ñêçã =íÜÉ=Ü~åÇäÉI=~åÇ=
ÑáäÉ=çÑÑ=íÜÉ=ÜÉ~Ç=çÑ=íÜÉ=Äê~ëë=éáå=ëÉÅì êáåÖ=íÜÉ=Ü~åÇäÉ=íç=íÜÉ=ëíÉã K=t áíÜ=~=
éáå=éì åÅÜ=Ê JáåFI=Çêáî É=íÜÉ=éáå=çì í=~åÇ=äáÑí=çÑÑ=íÜÉ=Ü~åÇäÉI=ï ~ëÜÉêI
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qj =VJNTRMa=
NTT

l fi =a fi r qfl k =s^ i sb

ëéêáåÖ=~åÇ=êÉí~áåÉêK=d Éåíäó=í~é=íÜÉ=íçé=çÑ=íÜÉ=Çê~áå=ëíÉã =íç=ëí~êí=áí=çì í=
çÑ=íÜÉ=ÄçÇó=~åÇ=êÉã çî ÉK

EOF=obm̂ fo pK=mê~ÅíáÅ~ääó=åç=êÉé~áêë=~êÉ=ÑÉ~ëáÄäÉK=oÉéä~ÅÉ=~ää=ÇÉÑÉÅíáî É=
é~êíëK=k l qbW=o Ééä~ÅÉ=íÜÉ=î ~äî É=ÄçÇó=áå=Åçåàì åÅíáçå=ï áíÜ=Çê~áå=ëíÉã K

EPF=^ ppbj _ i v K=cçääçï =êÉî ÉêëÉ=éêçÅÉÇì êÉ=çÑ=é~ê~Öê~éÜ=Å=ENF=~Äçî ÉI=
ï áíÜ=íÜÉ=Ñçääçï áåÖ=éêÉÅ~ì íáçåëW
E~F=r ëÉ=~=åÉï =é~ÅâáåÖI=é~ÅâáåÖ=Öä~åÇ=~åÇ=Ö~ëâÉíK
EÄF=qÜÉ=Çê~áå=ëíÉã =áë=ä~ééÉÇ=áå=éä~ÅÉ=ï áíÜ=íÜÉ=î ~äî É=ÄçÇóI=íÜÉêÉÑçêÉI=

êÉéä~ÅÉã Éåí=çÑ=íÜÉ=Çê~áå=ëíÉã =ï áää=åÉÅÉëëáí~íÉ=êÉéä~ÅÉã Éåí=çÑ=íÜÉ=î ~äî É=
ÄçÇó=~åÇ=î áÅÉ=î Éêë~K

ÇK= qÉëí=_ÉÑçêÉ=fåëí~ää~íáçåK

ENF=t ÜÉå=íÜÉ=çáä=?fk ?=~åÇ=çáä=?l r q?=ÅçååÉÅíáçåë=~êÉ=ëì ÄàÉÅíÉÇ=íç=
R=éçì åÇë=éÉê=ëèì ~êÉ=áåÅÜ=~áê=éêÉëëì êÉI=ï áíÜ=íÜÉ=Ñì Éä=áåäÉí=~åÇ=Çê~áå=Åçå=
åÉÅíáçåë=çéÉå=~åÇ=íÜÉ=î ~äî É=áã ã ÉêëÉÇ=áå=l fi I=äáÖÜíI=åç=äÉ~âë=ã ì ëí=ÄÉ=
Éî áÇÉåíK
E~F=̂ =äÉ~â=~í=íÜÉ=Çê~áå=ÅçååÉÅíáçå=áåÇáÅ~íÉë=~=éççê=ëÉ~í=ÄÉíï ÉÉå=íÜÉ=

Çê~áå=ëíÉã =~åÇ=î ~äî É=ÄçÇóK=oÉéä~ÅÉ=ÄçíÜ=é~êíëK
EÄF=̂ =äÉ~â=íÜêçì ÖÜ=íÜÉ=Ñì Éä=áåäÉí=áåÇáÅ~íÉë=~=ÇÉÑÉÅíáî É=î ~äî É=ëíÉã =çê=

î ~äî É=ëÉ~íK=oÉéä~ÅÉ=íÜÉ=ÇÉÑÉÅíáî É=é~êíK

EOF=t áíÜ=NM=éçì åÇë=éÉê=ëèì ~êÉ=áåÅÜ=Ö~ëçäáåÉ=éêÉëëì êÉ=~ééäáÉÇ=~í=
íÜÉ=Ñì Éä=áåäÉí=ï áíÜ=~ää=çíÜÉê=ÅçååÉÅíáçåë=çéÉåI=~åó=äÉ~â~ÖÉ=áåÇáÅ~íÉë=~=
ÇÉÑÉÅíáî É=î ~äî É=ëíÉã =çê=î ~äî É=ëÉ~íK=oÉéä~ÅÉ=íÜÉ=ÇÉÑÉÅíáî É=é~êíK

ÉK= fåëí~ää~íáçåK=cçääçï =êÉî ÉêëÉ=éêçÅÉÇì êÉ=ëÉí=ÑçêíÜ=áå=é~ê~Öê~éÜ=NTT=
ÄI=~ääçï áåÖ=Éåçì ÖÜ=ëä~Åâ=áå=íÜÉ=Å~ÄäÉ=íç=éêÉî Éåí=~åó=íÉåëáçå=çå=íÜÉ=óçâÉ=
~åÇ=äÉî ÉêK
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qj =VJNTRMa=
NTUJNTV

l oak^k ` b=j ^ fk qbk^k ` bĴ ` ` bppl ofbp=cl o=
t ofd eq= oVTRJb` O= bkd fkbp= cl o= j ba fr j = q^khp= j P= ^ka= j Q

` Ü~éíÉê=U

obcbobk ` bp
m~ê~Öê~éÜ

pí~åÇ~êÇ=åçã ÉåÅä~íì êÉ=äáëíë=KKKKKKKKKKKKKKKKKKKK= NTU
bñéä~å~íçêó=éì ÄäáÅ~íáçåë=KKKKKKKKKKKKKKKKKKKKKK= NTV

NTUK=pq^k a ^o a =k l j bk ` i ^qr o b=i fpqpW
~K= ` äÉ~åáåÖI=éêÉëÉêî áåÖI=~åÇ=äì ÄêáÅ~íáåÖ=ã ~=

íÉêá~äëI=êÉÅçáä=Ñäì áÇëI= ëéÉÅá~ä=çáäë=~åÇ=
ëáã áä~ê=áíÉã ë=çÑ=áëëì ÉK=KKKKKKKKKKKK=pk i =h Jä

ÜK= j ÉÇáì ã =í~åâ=j P=KKKKKKKKKKKKKKKKKKKK=pk i =d JNMQI
s çäK=f

ÅK= j ÉÇáì ã =í~åâ=j Q=KKKKKKKKKKKKKKKKKKK=pk i =d JNMQI
s çäK=s f=` ì êêÉåí=ëí~åÇ~êÇ=åçã ÉåÅä~íì êÉ=äáëíë=~êÉ

~ë=í~Äì ä~íÉÇ=ÜÉêÉK=̂ å=ì éJíçJÇ~íÉ=äáëí=çÑ=
pk i Dë=áë=ã ~áåí~áåÉÇ=~ë=íÜÉ=?l êÇå~åÅÉ=
éì ÄäáÅ~íáçåë=Ñçê=ëì ééäó=áåÇÉñ?=KKKKKK=l mpf

NTVK= bumi ^k^ql o v =mr _ i f` ^qfl k pW=
~K= ^ ì íçã çíáî É=j ~íÉêáÉäK
j ÉÇáì ã =í~åâë=j PI=j P^ NI=~åÇ=j P^ O= qj =VJTRM=
` çäÇ= ï É~íÜÉê= çéÉê~íáçå= çÑ= ~ì íçã çíáî É
Éèì áéã Éåí=KKKKKKKKKKKKKKKKKKKKKK=l cp_ =SJd JP

cì Éäë=~åÇ=Å~êÄì êÉíáçåK=KKKKKKKKKKKKKK=Kqj =NMJRRM
qÜÉ= ?^ êã ó= j çíçêë?= ã çåíÜäó= En j `
ã çíçê=íê~åëéçêí=ëÅÜççäF=KKKKKKKKKK=n j `

qÜÉ=áåíÉêå~ä=Åçã Äì ëíáçå=ÉåÖáåÉK=KKKKKK=Kqj =NMJRTM
ÄK= ` äÉ~åáåÖI= éêÉëÉêî áåÖI= äì ÄêáÅ~íáåÖI= ~åÇ=

ï ÉäÇáåÖ= ã ~íÉêá~äë=~åÇ= ëáã áä~ê= áíÉã ë=
áëëì ÉÇ=Äó=íÜÉ=l êÇå~åÅÉ=a Éé~êíã ÉåíK= qj =VJURM=

ÅK= ^ ì íçã çíáî É=ÉäÉÅíêáÅáíó=KKKKKKKKKKKKKKK=qj =NMJRUM
YNK= i ì ÄêáÅ~íáçåK
^ ì íçã çíáî É=äì ÄêáÅ~íáçå=KKKKKKKKKKKKK=qj =NMJRQM
` çäÇ=ï É~íÜÉê=äì ÄêáÅ~íáçå=~åÇ=ëÉêî áÅÉ=çÑ
~ì íçã çíáî É=ã ~íÉêáÉä= KKKKKKKKKKKKK=l cp_ =SJNN

i ì ÄêáÅ~íáçå=áåëíêì Åíáçåë=Ñçê=ã ÉÇáì ã =í~åâ
j P=KKKKKKKKKKKKKKKKKKKKKKKKKKKK=l cp_ =SJd JNMQ̂

ÉK= j ~áåíÉå~åÅÉ=~åÇ=o Éé~áêK
bÅÜÉäçå=ëóëíÉã =çÑ=ã ~áåíÉå~åÅÉ=KKKKKKK=qj =NM!ROR
e ~åÇI=ã É~ëì êáåÖI=~åÇ=éçï Éê=íççäëKKKKKK=qj =NM!RVM
j çíçê=íê~åëéçêí=áåëéÉÅíáçåëKKKKKKKKKKKK=qj =NM!RQR
j ~áåíÉå~åÅÉ=~åÇ=êÉé~áêKKKKKKKKKKKKKK=qj =NM!ROM

ÑK= j áëÅÉää~åÉçì ëK
cáêÉ=éêÉî ÉåíáçåI=ë~ÑÉíó=éêÉÅ~ì íáçåëI=~ÅÅá=
ÇÉåíë= KKKKKKKKKKKKKKKKKKKKKKKKKK=qj =NMJPSM

i áëí=çÑ=éì ÄäáÅ~íáçåë=Ñçê=íê~áåáåÖ=KKKKKKK=cj =ONJS
i ç~ÇáåÖ= çÑ= ã ÉÅÜ~åáòÉÇ= ~åÇ= ã çíçêáòÉÇ=
~êã ó=Éèì áéã Éåí=çå=çéÉå=íçé=ê~áäêç~Ç=
Éèì áéã Éåí! ^ ëëçÅá~íáçå= çÑ= ^ ã ÉêáÅ~å=
o ~áäêç~Çë=KKKKKKKKKKKKKKKKKKKKKKK

ÖK= píçê~ÖÉ=çÑ=ã çíçê=î ÉÜáÅäÉ=Éèì áéã ÉåíK=K= K= K= K̂ o =URMJNU

ONU
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^= m~ÖÉ=kçK

^ ÅÅÉäÉê~íáåÖ=éì ã é=ëóëíÉã =KKKKKKK=QR
^ Çàì ëíã Éåíë=EpÉÉ= å~ã Éë=çÑ=Åçã =
éçåÉåíë=çê=~ëëÉã ÄäáÉëF

^ Çî ~åÅÉ=ÑáêáåÖ=éçëáíáçåI=áåÇáÅ~íáçå=çÑ=NNU
^ áê=ÅäÉ~åÉêEëF
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=NS
äçÅ~íáçå= KKKKKKKKKKKKKKKKKKKKK=NP
íêçì ÄäÉ=ëÜççíáåÖ=KKKKKKKKKKKKKK=NN

^ áê=ÅçååÉÅíáçåë=KKKKKKKKKKKKKKKKK=NN
^ áê=äÉ~âë
ÑäÉñáÄäÉ=çáä=äáåÉ=KKKKKKKKKKKKKKKK= U
çáä=ÅççäÉêI=êÉé~áêKKKKKKKKKK=OMOJOMQ

^ áê=éêÉëëì êÉ
Ñì Éä=í~åâëI=ÅäÉ~åáåÖKKKKKKKKKKKKK= OV
çáä=ÅççäÉêI=íÉëíáåÖ=çÑ=ì åÇÉêKKKKKK= OMT

^ êã ~íì êÉ
~ëëÉã ÄäóI=Å~êÉ=çÑ=áåK=KKKKKKKKKK=NQM
ã ~áåíÉå~åÅÉ= KKKKKKKKKKKKK=NPRINTN
íÉëí=çÑ=~í=Çáë~ëëÉã Ääó=çÑW
ÖÉåÉê~íçê=KKKKKKKKKKKKKKKKK= NQM
ëí~êíÉê= KKKKKKKKKKKKKKKKKKK=NTQ

^ ëÄÉëíçëI=ì ëÉ=çÑ=áå=ä~ÖÖáåÖ= KKKKKK= NN
^ ëëÉã Ääó=çÑW
ÄççëíÉê=Åçáä=KKKKKKKKKKKKKKKKKK=VN
Å~êÄì êÉíçê
ã ~áå=ÄçÇó=KKKKKKKKKKKKKKK=SOJSP
íÜêçííäÉ=ÄçÇó=KKKKKKKKKKKKK=SNJSO

Åçåí~Åí=ÄêÉ~âÉê=Eã ~ÖåÉíçF=KKKKKK=NNT
Åê~åâáåÖ=ÉäÉÅíêáÅ=ëí~êíÉêK=KKKK=NTRJNTT
Ñêçåí=ÉåÇ=éä~íÉ=Eã ~ÖåÉíçF=K= K= NMVJNNQ=
Ñì Éä=Åì íJçÑÑ=ëçäÉåçáÇ=KKKKKKKKKKK=NUR
Ñì Éä=éì ã é=KKKKKKKKKKKKKKKK=PVJQM
ÖÉåÉê~íçê=KKKKKKKKKKKKKKKKK=NQMJNQN
ÖÉåÉê~íçê=ÑáäíÉê=KKKKKKKKKKKKKKK=NSN
Öçî Éêåçê=KKKKKKKKKKKKKKKKKKK=TQ! TU
åÉï =é~êíë=ì ëÉÇ=KKKKKKKKKKKK=TUJTV

Öçî Éêåçê=î ~äî É=Äçñ=KKKKKKKKKKKKK=UP
Ü~åÇ=çéÉê~íÉÇ=çáä=Çáäì íáçå=î ~äî ÉK=K= ONT=
ÜÉ~ÇäÉëë=ëÅêÉï =éäì Öë=KKKKKKKKKKK=SM
áÖåáíáçå=Ü~êåÉëë=KKKKKKKKKKK=NOUJNPM
ã ~ÖåÉíç=KKKKKKKKKKKKKKKKK=NNUJNNV
é~êíë=KKKKKKKKKKKKKKKKKKKKKK=NMV

çáä=Çáäì íáçå=ëçäÉåçáÇ=î ~äî ÉKKKKKKK=ONQ
çáä=ÑáäíÉê=KKKKKKKKKKKKKKKKKKKK=OMQ
éêÉëëì êÉ=êÉÖì ä~íçê=KKKKKKKKKKKKK=QP
êçí~íáåÖ=ã ~ÖåÉí=KKKKKKKKKKKKKKK=NNQ
ëçäÉåçáÇ=ëï áíÅÜ=KKKKKKKKKKKKKKK=NUP
î çäí~ÖÉ=Åçåíêçä=KKKKKKKKKKKKKKK=NRR

m~ÖÉ=kçK

^ ì íçã ~íáÅ=~Çî ~åÅÉ=ã ÉÅÜ~åáëã
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKK=VQJVR
íÉëí=éêçÅÉÇì êÉ=KKKKKKKKKKKK=NOMJNON
ì ëÉ=çÑ=áå=áåíÉêå~ä=íáã áåÖ=KKKKKKK=NNU

^ ì ñáäá~êó=~Çàì ëíáåÖ=ëÅêÉï
Äê~ÅâÉíI=åÉï =~ëëÉã ÄäóKKKKKKKKKK= TV
áåëí~ää=KKKKKKKKKKKKKKKKKKKKKKK=TS
êÉã çî É=KKKKKKKKKKKKKKKKKKKKKKK=TP

_

_ ~Åâ=ÜÉ~Ç=~ëëÉã ÄäóI=Åçåî Éêëáçå=íç=
ä~íÉëí=ÇÉëáÖå=KKKKKKKKKKKKK=NQQJNQR

_~ÑÑäÉ=éä~íÉ
~ëëÉã Ääó= KKKKKKKKKKKKKKKKKKKK=NTS
ã ~áåíÉå~åÅÉ= KKKKKKKKKKKKKKKKK=NTM

_~ää=ÄÉ~êáåÖë
ÖÉåÉê~íçêI=ã ~áåíÉå~åÅÉ=KKKKKKKK=NPR
Öçî Éêåçê
áåëí~ää=KKKKKKKKKKKKKKKKKKKK=TRJTS
êÉã çî É=KKKKKKKKKKKKKKKKKKKK=TP

ã ~ÖåÉíçI=êÉéä~ÅÉã Éåí=KKKKKK=NMU! NMV
ëí~êíÉêI=ã ~áåíÉå~åÅÉ=KKKKKKKKKKK=NTM

_~ää=ê~ÅÉë
~ëëÉã Ääó= KKKKKKKKKKKKKKKKKKKK=NTR
ã ~áåíÉå~åÅÉ= KKKKKKKKKKKKKKKKK=NTN

_~êêÉä=~Çàì ëíáåÖ=åì íI=~ëëÉã ÄäóK= NTRJNTS
_É~êáåÖ=Å~éI=~ëëÉã Ääó=KKKKKKKKKKK=NTS
_ çÇó=EÖçî ÉêåçêF
~ëëÉã Ääó= KKKKKKKKKKKKKKKKKKKK=TT
ëÉé~ê~íáåÖ= KKKKKKKKKKKKK=KKKKK= TO

_ ççëíÉê=Åçáä
~ëëÉã Ääó= KKKKKKKKKKKKKKKKKKKK=VN
ÇÉëÅêáéíáçå=~åÇ=çéÉê~íáçåK=KKKK=UVJVM
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKKKKKK=VM
áåëéÉÅíáçå=çå=íÜÉ=î ÉÜáÅäÉKKKKKKK= VM
áåëí~ää~íáçå= KKKKKKKKKKKKKKKKKK=VP
êÉã çî ~ä= KKKKKKKKKKKKKKKKKKKKK=VM
êÉé~áê=KKKKKKKKKKKKKKKKKKKKK=VMJVN
êÉï çêâáåÖ=Ñçê=áåÅêÉ~ëÉÇ=çì íéì íK=K= K= VN=
íÉëí=KKKKKKKKKKKKKKKKKKKKKKKKK=VP

_ ççëíÉê=ëÉÖã ÉåíI=ì ëÉ=çÑKKKKKKKKKKK=VT
_ çñ=E~åÇ=Åçî ÉêF=EÄ~ííÉêóFI=êÉã çî ~ä=NRM
_ êÉ~âÉê=Eã ~ÖåÉíçFIÇáë~ëëÉã ÄäóK=VUJNMQ
_ êÉ~âÉê=Åçåí~Åíë
~Çàì ëíáåÖ=ÅäÉ~ê~åÅÉ=KKKKKKKKKKKK=VT
áåëéÉÅíáçå=KKKKKKKKKKKKKKKKKKKK=VT

ONV
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fkabu

_ J̀ çåíDÇ= m~ÖÉ=kçK
_ êçåòÉ=Å~ëíáåÖI=äÉ~â=ÄÉíï ÉÉå=ëíÉÉä=
ëÜÉää=~åÇ
êÉã çî áåÖ=KKKKKKKKKKKKKKKKKK=PM
êÉéä~ÅÉã Éåí=KKKKKKKKKKKKKKKK=PM
êÉíáååáåÖ=Åçåí~ÅíáåÖ=ëì êÑ~ÅÉëK=OVJPM=

_ êì ëÜÉë
~ëëÉã Ääó= KKKKKKKKKKKKKKKKKKKK=NTS
Å~êÉ=çÑ=áåKKKKKKKKKKKKKKK=NQMJNQN

ä~ã áå~íÉÇI=ì ëÉ=çÑKKKKKKKKKKKKKK=VR
ã ~áåíÉå~åÅÉ= KKKKKKKKKKKKK=NPUI=NTO

_ ì ëÜáåÖë=EpÉÉ=ëéÉÅáÑáÅ=å~ã ÉëDF=
_ ì ííÉêÑäó=î ~äî É
áåëí~ää=KKKKKKKKKKKKKKKKKKKKKKK=UP
êÉã çî É= KKKKKKKKKKKKKKKKKKKKK=UN

` ~ÄäÉ=EpÉÉ=~äëç=t áêáåÖ=~åÇ=fÖåáíáçå
Ü~êåÉëëF=

K̀ ~é~Åáíó=çÑ=çáä=êÉëÉêî çáêK=KKKKKKKKK= NM
` ~êÄì êÉíçê
~Çàì ëíã Éåí=KKKKKKKKKKKKKKKKKKK=SQ
~ëëÉã Ääó
ã ~áå=ÄçÇó=KKKKKKKKKKKKKKK=SOJSP
åÉï =é~êíë=ì ëÉÇ=KKKKKKKKKKK=TUJTV
~ì ñáäá~êó=~Çàì ëíáåÖ=ëÅêÉï
Äê~ÅâÉí=KKKKKKKKKKKKKKKK=TV

Çêáî É=ëÜ~Ñí=çê=ëéáÇÉê=KKKKKKKK= TV
êçÅâÉê=ëÜ~Ñí=KKKKKKKKKKK=TUJTV
íÜêçííäÉ=äÉî Éê=KKKKKKKKKKKKK=TV
óçâÉ=KKKKKKKKKKKKKKKKKKKK=TV

íÜêçííäÉ=KKKKKKKKKKKKKKKKKK=SNJSO
EpÉÉ=~Lëç=ì åáí=~ëëÉã Ääó=çéÉê~íáçåë
ÄÉäçï =F=

Åçåëíêì Åíáçå=KKKKKKKKKKKKKKKK=QRJRO
~ÅÅÉäÉê~íáåÖ=éì ã é=ëóëíÉã K= KKK= QR
ÉÅçåçã áòÉê=ã ÉíÉêáåÖ=ëóëíÉã K=K= K= RO=
Ñäç~í=ã ÉÅÜ~åáëã =KKKKKKKKKKK=QR! RN
áÇäÉ=Åì íJçÑÑ=KKKKKKKKKKKKKKKKK=RO
áÇäáåÖ=ëóëíÉã =KKKKKKKKKKKKK=RNJRO
ã ÉíÉêáåÖ=ëóëíÉã I=ã ~áåK=KKKKKK=RN

ÇÉëÅêáéíáçå=KKKKKKKKKKKKKK=NSIQQJQR
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKKKK=RRJRS
ã ~áå=ÄçÇó=KKKKKKKKKKKKKKKKK=RS
íÜêçííäÉ=ÄçÇó=KKKKKKKKKKKKK=RRJRS

áåëí~ää~íáçå= KKKKKKKKKKKKKKKK=SPJSQ
äÉ~â~ÖÉI=Å~ì ëÉë=~åÇ=êÉã ÉÇóK=K= K= K= NNJNO
ã ~áåíÉå~åÅÉI=éêÉî Éåíáî É=KKKKK=RO! RQ
êÉã çî ~ä= KKKKKKKKKKKKKKKKKKKKK=RP
êÉé~áê=KKKKKKKKKKKKKKKKKKKKK=RT! SM
ÅäÉ~åáåÖ=~åÇ=áåëéÉÅíáçå= RT=
ÅäÉ~ê~åÅÉëI=í~ÄäÉ=çÑKKKKKKKKKK= SM
íÜêçííäÉ=ëÜ~Ñí=Äì ëÜáåÖë=KKKKKK= RT

ëéÉÅá~ä= íççäë= KKKKKKKKKKKKKKKKK=SQ
ëéÉÅáÑáÅ~íáçåëI=í~ÄäÉ=çÑ=KKKKKKKKKK=QR

m~ÖÉ=kçK
íÉëí=KKKKKKKKKKKKKKKKKKKKKKKKK=SP
íêçì ÄäÉI=Å~ì ëÉë=çÑKKKKKKKKKKKKKK=RQ
ì åáí=~ëëÉã Ääó=çéÉê~íáçåëK=KKKKK=SMJSN
ÉÅçåçã áòÉê=ëÉííáåÖ=KKKKKKKKKKKK= SN
Ñäç~í=ã ÉÅÜ~åáëã =KKKKKKKKKKK=SMJSN
ÜÉ~ÇäÉëë=ëÅêÉï ë= KKKKKKKKKKKK=SM
íÜêçííäÉ=~ëëÉã Ääó=KKKKKKKKKKK=SM
î Éåíì êá=íì ÄÉ=KKKKKKKKKKKKKKK=SM

î ~äî ÉI=åÉÉÇäÉ=KKKKKKKKKKKKKKKKK=NS

` ~êÄì êÉíçê=~áê=ÅäÉ~åÉê=EpÉÉ=̂ áê=
ÅäÉ~åÉê=EëF=F

` ~êíêáÇÖÉ=~ëëÉã ÄäóI=áåëéÉÅíáçå=KKKK=OMO

` ~êíêáÇÖÉ=çê=ÅäÉ~åáåÖ=ÉäÉã ÉåíI=ÇÉ=
ëÅêáéíáçå= KKKKKKKKKKKKKKKKKKKK=NVU

` Ü~êíëI=ÅäÉ~ê~åÅÉ
Åê~åâáåÖ=ÉäÉÅíêáÅ=ëí~êíÉêK=K= K= K= NTOJNTQ=
ÖÉåÉê~íçê=KKKKKKKKKKKKKKKKKKKK=NPU

` äÉ~åáåÖW
Ä~ää=ÄÉ~êáåÖë=KKKKKKKKKKKKKKKKK=NPR
Å~êÄì êÉíçê= KKKKKKKKKKKKKKKKKKK=RT
Åçåí~Åíë=KKKKKKKKKKKKKKKKKKKKK=NRP
éçáåíë=KKKKKKKKKKKKKKKKKKK=VMJVN

Åê~åâáåÖ=ÉäÉÅíêáÅ=ëí~êíÉêK=KKKKKKK=NTM
Ñêçåí=ÜÉ~Ç=~ëëÉã Ääó=K= KKKKKKKKKK=NPU
Ñì Éä=ëíê~áåÉê=KKKKKKKKKKKKKKKKKK=NR
Ñì Éä=í~åâë
ã ÉíÜçÇë=KKKKKKKKKKKKKKKKKKK=OU
êÉé~áêI=éêÉé~ê~íáçå=ÑçêK=KKKK=OUJOV

ÖÉåÉê~íçê=é~êíëKKKKKKKKKKKKKKKK=NPR
áÖåáíáçå=Ü~êåÉëë=KKKKKKKKKKKKKKK=NOT
çáä=ÅççäÉê=KKKKKKKKKKKKKKKK=OMSJOMT
çáä=ÑáäíÉê=KKKKKKKKKKKKKKKKKKKKK=OMO
çáä=í~åâ=KKKKKKKKKKKKKKKKKKKKK=NVO
éêÉëëìêÉ=êÉÖìä~íçê= KKKKKKKKKKKKK= QP

`äÉ~ê~åÅÉ
ÄêÉ~âÉê=Åçåí~ÅíëI=~Çàì ëíã Éåí=KKK= VT=
Å~êÄì êÉíçê= KKKKKKKKKKKKKKKKK=RT! SM
ÅÜ~êíë
Åê~åâáåÖ=ÉäÉÅíêáÅ=ëí~êíÉêK=K= NTOJNTQ=
ÖÉåÉê~íçê=KKKKKKKKKKKKKKKKKK=NPU

ÉñÅÉëëáî É=ÄÉ~êáåÖ=KKKKKKKKKKKKK=VI=NN
` äì íÅÜ=Eëí~êíÉêF
~ëëÉã Ääó= KKKKKKKKKKKKKKKKKKKK=NTR
Ä~êêÉä
ã ~áåíÉå~åÅÉ= KKKKKKKKKKKKKKKD=NTM
êÉã çî ~ä=KKKKKKKKKKKKKKKKKK=NSR

Çáë~ëëÉã Ääó= KKKKKKKKKKKKKKKKK=NSR
` çáä=Eã ~ÖåÉíçF=
ÇÉëÅêáéíáçå
Äêì ëÜI=ä~ã áå~íÉÇ=KKKKKKKKKKK= VR
Öêçì åÇ=~åÇ=ÄççëíÉê=íÉêã áå~äëK=K= VR

OOM
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` J̀ çåíDÇ m~ÖÉ=kçK

` çáä=Eã ~ÖåÉíçF! ! ` çåíDÇ=
ÇÉëÅêáéíáçå ! ! ` çåíDÇ
ï áåÇáåÖëI=éêáã ~êó=~åÇ=ëÉÅçåÇ~êó= VR=

Çáë~ëëÉã Ääó=KKKKKKKKKKKKKKKKKK=NMQ
Åçî Éê=KKKKKKKKKKKKKKKKKKKKKK=VU

íÉëí=éêçÅÉÇì êÉ=KKKKKKKKKKKKKKKK=NOM
EpÉÉ=~Lëç=_ ççëíÉê=ÅçáäF=

` çäÇ=ï É~íÜÉê=ÇáÑÑáÅì äíáÉë=KKKKKKKKK=NN
` çåÇÉåëÉê
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKKKKKK=NMQ
êÉã çî É= KKKKKKKKKKKKKKKKKKKKK=NSN
íÉëí=éêçÅÉÇì êÉ= KKKKKKKKKKKKKKK=NOM

` çååÉÅíáçåëI=ÅÜÉÅâáåÖ=Ñçê= ëÜçêí=çê=
çéÉå=ÅáêÅì áí=KKKKKKKKKKKKKKKKKK=NOO

` çåëíêì Åíáçå=EpÉÉ=~Lëç=a ÉëÅêáéíáçå=
çÑWF
Å~êÄì êÉíçê=EpÉÉ=ì åÇÉê=̀ ~êÄì êÉíçêF=
Ñì Éä=í~åâë=KKKKKKKKKKKKKKKKKKKK=ON
çáä=í~åâ=KKKKKKKKKKKKKKKKKKKKK=NUV

` çåí~Åí=ÄêÉ~âÉê=KKKKKKKKK=KKKKKKK=NNT
` çåí~Åí=Ö~éI=~Çàì ëíã Éåí=KKKKKKKKK=NRR
` çåí~Åí=éçáåíëI=çéÉåáåÖ=çÑK=KKKK=NNTJNNU
` çåí~ÅíëI=ÅäÉ~åáåÖ=KKKKKKKKKKKKKK=NRR
` çåíêçä=ÄçñI=áåëéÉÅíáçåKKKKKKKKKKKK=NRP
` ççäÉê=EpÉÉ=l áä=ÅççäÉêF=
` ççäÉê=çì íäÉí=ÜçëÉ=~ëëÉã Ääó
áåëí~ää=KKKKKKKKKKKKKKKKKKKKKKK=OMV
êÉã çî É= KKKKKKKKKKKKKKKKKKKKK=OMS

` ê~åâÄçäíI=ã ~áåíÉå~åÅÉ=KKKKKKKKKK=NTN
` ê~åâáåÖ=ÉäÉÅíêáÅ=ëí~êíÉê=KKKKK=NSPJNTV
~ëëÉã Ääó=KKKKKKKKKKKKKKKKK=NTRJNTT
Ä~ÑÑäÉ=éä~íÉ=KKKKKKKKKKKKKKKK=NTS
Ä~ää=ê~ÅÉë= KKKKKKKKKKKKKKKKK=NTR
Ä~êêÉä=~Çàì ëíáåÖ=åì í= KKK=NTRJNTS=
ÄÉ~êáåÖ=Å~é=KKKKKKKKKKKKKKKK=NTS
Äêì ëÜÉë= KKKKKKKKKKKKKKKKKKKK=NTS
ëéêáåÖë=KKKKKKKKKKKKKKKKKK=NTS

Åäì íÅÜ=KKKKKKKKKKKKKKKKKKKKK=NTR
~Çàì ëíã Éåí=~åÇ=íÉëíK=K= K= K= NTSJNTT

Çêáî É=éáåáçå=~åÇ=ÄÉ~êáåÖ=KKKK=NTS
ÖÉ~êë=~åÇ=éä~áå=ÄÉ~êáåÖëK=KKKKK=NTS
éä~åÉí~êó=éáåáçåë=KKKKKKKKKKK=NTR
éçäÉ=ëÜçÉ=ëÅêÉï ë=KKKKKKKKKKK=NTS
ëí~êíÉê=à~ï = KKKKKKKKKKKKKKKK=NTS
íÜêì ëí=ï ~ëÜÉê=KKKKKKKKKKKKKK=NTR

ÅäÉ~ê~åÅÉëI=ÅÜ~êí=KKKKKKKKKK=NTOJNTQ
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKK=NPOI=NSP
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKK=NSR! NTM
áåëí~ää~íáçå= KKKKKKKKKKKKKKKKKK=NTV
ã ~áåíÉå~åÅÉ= KKKKKKKKKKKKK=NTMJNTO
~êã ~íì êÉ= KKKKKKKKKKKKKKKKKK=NTN

m~ÖÉ=kçK

Ä~ÑÑäÉ=éä~íÉ=KKKKKKKKKKKKKKKK=NTM
Ä~ää=~åÇ=êçääÉê=ÄÉ~êáåÖë=KKKKKK=NTM
Ä~ää=ê~ÅÉë=KKKKKKKKKKKKKKKKKK=NTN
Ä~ää=êáåÖë=KKKKKKKKKKKKKKKKKK=NTN
Äêì ëÜÉë= KKKKKKKKKKKKKKKKKKK=NTO
Åäì íÅÜ=Ä~êêÉä=KKKKKKKKKKKKKKK=NTM
Åê~åâ=Äçäí=KKKKKKKKKKKKKKKKK=NTN
Çêáî áåÖ=âÉóë=KKKKKKKKKKKKKKK=NTN
ÑáÉäÇ=Åçáäë=KKKKKKKKKKKKKK=NTNJNTO
ÖÉ~êë= KKKKKKKKKKKKKKKKKKKKK=NTN
áåëì ä~íçêë=KKKKKKKKKKKKKKKKKK=NTO
ã ÉëÜáåÖ=êçÇ=çáä= ëÉ~äK=KKKKKKKK=NTM
Åì é=KKKKKKKKKKKKKKKKKKKKK=NTM

ã çíçê=Üçì ëáåÖ=KKKKKKKKKKKKKK=NTO
çáä=ëÉ~ä=ÑÉäíë=KKKKKKKKKKKKKKK=NTN
ëÅêÉï =ëÜ~Ñí=~åÇ=ëéäáåÉ=åì íK=KKK=NTN
ëí~êíÉê=à~ï =KKKKKKKKKKKKKKKKK=NTN

çî ÉêÜ~ì ä=íççäë=KKKKKKKKKKKKKKKK=NTV
êÉã çî ~ä= KKKKKKKKKKKKKKKKKKKKK=NSP
íÉëí=~ÑíÉê=KKKKKKKKKKKKKK=NSPJNSR

íÉëí
~ëëÉã ÄäóI=Ñáå~ä= KKKKKKKKKKKKK=NTV
ÑêÉÉ= êì å= KKKKKKKKKKKKKKKK=NTT
Ü~åÇ=Åê~åâ= KKKKKKKKKKKKKKKK= NTT
äç~Ç=êìå= KKKKKKKKKKKKKKKKKKK= NTT

íÉëí=~í=Çáë~ëëÉã Ääó=KKKKKKKK=NTQJNTR
~êã ~íì êÉ= KKKKKKKKKKKKKKKKKK=NTQ
ÑáÉäÇ=ÅáêÅì áí=KKKKKKKKKKKKKKKK=NTQ
ã çíçê=Üçì ëáåÖ=KKKKKKKKKK=NTQJNTR

` ì åç=çáä=ÑáäíÉê=EpÉÉ=l áä=ÑáäíÉêF=
` ì êêÉåí=Åì íJçì í=EpÉÉ=oÉî ÉêëÉ=Åì êêÉåí
Åì íJçì íF=

` ì êêÉåí=äáã áí~íçê
ÇÉëÅêáéíáçå= KKKKKKKKKKKKKKKKKKK=NQS
ã ~áåíÉå~åÅÉ= KKKKKKKKKKKKK=NRP! NRR
êÉã çî É= KKKKKKKKKKKKKKKKK=NRM!NRP
íÉëí= KKKKKKKKKKKKKKKKKKKKKKKK=NRU
íççäI= ëéÉÅá~ä= KKKKKKKKKKKKKKKKK=NSM

` ì êêÉåí=Eã ~ÖåÉíçFI=Ñäçï =çÑ=KKK= VRJVT=
` ì íJçì íI=Åì êêÉåí=EpÉÉ=oÉî ÉêëÉ=Åì ê=
êÉåí=Åì íJçì íF

` óäáåÇÉêI=k çK=NI=~Çî ~åÅÉ=ÑáêáåÖ=éçëá=
íáçå=KKKKKKKKKKKKKKKKKKKKKKKKK=NNU

a ÉëÅêáéíáçå=çÑW
ÄççëíÉê=Åçáä=KKKKKKKKKKKKKKKK=UUJVM
Å~êÄì êÉíçê= KKKKKKKKKKKKKKKK=QQ! QR
Åê~åâáåÖ=ÉäÉÅíêáÅ=ëí~êíÉê=KKKK=NPOI=NSP
ÉäÉÅíêáÅ~ä=ëóëíÉã = KKKKKKKKKKKKK=NPO
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a J̀ çåíDÇ

a ÉëÅêáéíáçå=çÑ! ! ` çåíDÇ=
Ñì Éä=Åì íJçÑÑ=ëçäÉåçáÇ= K= K=
Ñì Éä=äáåÉë=KKKKKKKKKKKK
Ñì Éä=éì ã é=KKKKKKKKKKK

m~åÉ=kçK

K= K= NUQ=
K= K= NT=
PQJPR

m~ÖÉ=kçK

Ñì Éä=ëóëíÉã =KKKKKKKKKKKKKKKK=NPJNS
~áê=ÅäÉ~åÉêë=KKKKKKKKKKKKKKKKK=NS
Å~êÄì êÉíçê= KKKKKKKK=KKKKKKKK=NS
ÖÉåÉê~ä=KKKKKKKKKKKKKKKKKKKK=NP
éêÉëëì êÉ=êÉÖì ä~íçê=KKKKKKKKK=NR! NS
éêáã Éê= KKKKKKKKKKKKKKKKKKK= NS
éì ã é= KKKKKKKKKKKKKKKKKKKKK=NR
ëíê~áåÉê= KKKKKKKKKKKKKKKKKKK=NR
í~åâë=KKKKKKKKKKKKKKKKKKKKKKK=NP

ÖÉåÉê~íçê=KKKKKKKKKKKKKKKKKKKK=NPQ
ÖÉåÉê~íçê=ÑáäíÉê=KKKKKKKKKKKKKKK=NSN
Öçî Éêåçê= KKKKKKKKKKKKKKKKKK=SV! TM
Öçî Éêåçê=î ~äî É=ÄçñKKKKKKKKKKKKK= UM
Ü~åÇ=çéÉê~íÉÇ=çáä=Çáäì íáçå=î ~äî ÉK=K= ONR=
áÖåáíáçå=Ü~êåÉëë=KKKKKKKKKKKKKKK=NOS
áÖåáíáçå=ëóëíÉã =KKKKKKKKKKKKK=NRSJUT
äì ÄêáÅ~íáçå=ëóëíÉã =KKKKKKKKKKK=NUU
ã ~ÖåÉíç=KKKKKKKKKKKKKKKKKKK=VQJVR
çáä=ÅççäÉê=KKKKKKKKKKKKKKKKKKK=OMR
çáä=Çáäì íáçå=ëçäÉåçáÇ=î ~äî ÉK=KKKK= ONM
çáä= ÑáäíÉê= KKKKKKKKKKKKKKKKKKK=NVU
çáä=äáåÉë=KKKKKKKKKKKKKKKKKKKKK=NVR
çáä=í~åâ=KKKKKKKKKKKKKKKKKKKKK=NUV
éêáã Éê= KKKKKKKKKKKKKKKKKKKKKK=SS
ëçäÉåçáÇ=ëï áíÅÜ=KKKKKKKKKKKKKKK=NUM
î çäí~ÖÉ=Åçåíêçä=KKKKKKKKKKK=NQSJNRM

a á~éÜê~Öã =î ~äî ÉI=çî ÉêÜ~ì äKKKKKKK= ST
a áêÉÅí=Åê~åâáåÖ=ÉäÉÅíêáÅ=ëí~êíÉê
EpÉÉ=` ê~åâáåÖ=ÉäÉDÅíêáÅ=ëí~êíÉêF=

a áë~ëëÉã Ääó=çÑW
ÄççëíÉê=Åçáä= KKKKKKKKKKKKKKKKK= VM
ÄêÉ~âÉê=Eã ~ÖåÉíçF=KKKKKKKKK=VUJNMQ
Å~êÄì êÉíçê= G
ã ~áå=ÄçÇó=KKKKKKKKKKKKKKKKK=RS
íÜêçííäÉ=ÄçÇó=KKKKKKKKKKKKK=RRJRS

Åçáä=Eã ~ÖåÉíçF=KKKKKKKKKKKKKKKK=NMQ
Åçî Éê= KKKKKKKKKKKKKKKKKKKKK=VU

ÅçåÇÉåëÉê=KKKKKKKKKKKKKKKKKKKK=NMQ
Åê~åâáåÖ=ÉäÉÅíêáÅ=ëí~êíÉê=KKKK=NSRJNTM
ÇáëíêáÄì íçê=ÄäçÅâë=KKKKKKKKKKKKK=VU
Ñêçåí=ÉåÇ=éä~íÉ=KKKKKKKKKKK=NMQJNMU
Ñì Éä=Åì íJçÑÑ=ëçäÉåçáÇ=KKKKKKKKKKK=NUS
Ñì Éä=éì ã é=KKKKKKKKKKKKKKKKK=PRJPV
ÖÉåÉê~íçê=KKKKKKKKKKKKKKKKKKKK=NPR
ÖÉåÉê~íçê=ÑáäíÉê=KKKKKKKKKKKKKKK=NSN
Öçî Éêåçê=KKKKKKKKKKKKKKKKKKK=TM!TQ

EpÉÉ=ëéÉÅáÑáÅ=é~êíë=ì åÇÉê
d çî ÉêåçêF=

Öçî Éêåçê=î ~äî É=ÄçñKKKKKKKKKKKK= UN
Ü~åÇ=çéÉê~íÉÇ=çáä=Çáäì íáçå
î ~äî É= KKKKKKKKKKKKKKKKKKKKK=ONR

áÖåáíáçå=Ü~êåÉëë=KKKKKKKKKKKKKK=NOT
ã ~ÖåÉíç=Üçì ëáåÖ=KKKKKKKKKKKKKK=NMU
çáä=Çáäì íáçå=ëçäÉåçáÇ=î ~äî ÉK=K= ONNJONP=
çáä=ÑáäíÉê=KKKKKKKKKKKKKKKKK=NVVJOMO
çáä=í~åâ=KKKKKKKKKKKKKKKKKKKKK=NVO
ê~Çáç=ëÜáÉäÇ=KKKKKKKKKKKKKKKKKK=VU
êçí~íáåÖ=ã ~ÖåÉí= KKKKKKKKKKKKK=NMU
ëçäÉåçáÇ=ëï áíÅÜ=KKKKKKKKKKKKKKK=NUM
î çäí~ÖÉ=Åçåíêçä=KKKKKKKK=NPOINQSJNRM

a áëíêáÄì íçê=ÄäçÅâ
Å~ÄäÉ=ÜçäÉë=KKKKKKKKKKKKKKK=NONJNOO
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKKKKKK=VU

a áëíêáÄì íçê=EÇêáî áåÖF=ÖÉ~êEëF
~Çàì ëíã Éåí=çÑ=ã ÉëÜ=KKKKKKK=NNSJNNT
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=VR

a çäÉ=mo JNS=éì ã é=EpÉÉ=mêáã ÉêF

a ê~áåáåÖ
çáä=KKKKKKKKKKKKKKKKKKKKKKKKKK=NN
Ñêçã =í~åâ=WKKKKKKKKKKKKKK=K= NUV

a êáî É=Åçì éäáåÖI=ã ~áåíÉå~åÅÉK=KKKKK=NPT
a êáî É=éáåáçå=~åÇ=ÄÉ~êáåÖI=~ëëÉã Ääó=NTS

a êáî É=ëÜ~Ñí
~ëëÉã Ääó=çÑ=åÉï =KKKKKKKKKKKKKK=TV
êÉéä~ÅÉã Éåí=KKKKKKKKKKKKKK=NMUJNMV

a êáî áåÖ=âÉóëI=ã ~áåíÉå~åÅÉK=KKKKKKK=NTN
a êó=î ~Åì ì ã =íÉëí=çÑJÑì Éä=éì ã éK=KKKK= QM

bÅçåçã áòÉê=Eã ÉíÉêáåÖ=ëóëíÉã F
Åçåëíêì Åíáçå=~åÇ=ì ëÉK=KKKKKKKK=RN! RO
ëÉííáåÖ=KKKKKKKKKKKKKKKKKKKKKKK=SN

bäÉÅíêáÅ=ëí~êíÉê=EpÉÉ=̀ ê~åâáåÖ=ÉäÉÅ=
íêáÅ=ëí~êíÉêF

bäÉÅíêáÅ~ä=ëóëíÉã =KKKKKKKKKKKK=NPOJNUT
Åê~åâáåÖ=ÉäÉÅíêáÅ=ëí~êíÉêK=K= K= K= NSPJNTV
ÇÉëÅêáéíáçåI=ÖÉåÉê~ä=KKKKKKKKKKK=NPO
Ñì Éä=Åì íJçÑÑ=ëçäÉåçáÇ=KKKKKKK=NUQJNUT
ÖÉåÉê~íçê=KKKKKKKKKKKKKKKK=NPQJNQR
ÖÉåÉê~íçê=ÑáäíÉê=KKKKKKKKKKK=NSNJNSO
ëçäÉåçáÇ=ëï áíÅÜ=KKKKKKKKKKK=NUMJNUP
î çäí~ÖÉ=Åçåíêçä=KKKKKKKKKKK=NQSJNSM
EpÉÉ=~Äçî É=å~ã Éë=Ñçê=ÇÉí~áäÉÇ=áå=
Ñçêã ~íáçåF

OOO



qj =VJNTRMa
fkabu

bJ̀ çåíDÇ m~ÖÉ=kçK

båÇ=éä~óI=êçí~íáåÖ=ã ~ÖåÉíI=~Çàì ëí=
ã Éåí=KKKKKKKKKKKKKKKKKKKK=NNQJNNS

båÖáåÉ
ÄÉ~êáåÖ=ÅäÉ~ê~åÅÉI=ÉñÅÉëëáî É=KKKK=VI=NN
ã ~ÖåÉíçI=êÉã çî ~ä=çÑ=Ñêçã KKKKKKK= VU
çî ÉêÜÉ~íáåÖ= KKKKKKKKKKKKKKKKKK= U
êì åë=Äì í=ï áää=åçí=ëíçéKKKKKKKKKKK= U
íêçì ÄäÉ= ëÜççíáåÖ= EpÉÉ= qêçì ÄäÉ=
ëÜççíáåÖF

båÖáåÉ=ÉäÉÅíêáÅ~ä=ëóëíÉã =EpÉÉ=bäÉÅ=
íêáÅ~ä=ëóëíÉã F

båÖáåÉ=áÖåáíáçå=ëóëíÉã = EpÉÉ=fÖåá=
íáçå=ëóëíÉã F

båÖáåÉ=áåëéÉÅíáçå=éä~íÉ
áåëí~ää= KKKKKKKKKKKKKKKKKKKKKK=NVR
êÉã çî É=KKKKKKKKKKKKKKKKKK=NVNIOMS

båÖáåÉ=çáä=äáåÉë=EpÉÉ=l áä=äáåÉEëFF

c~áäì êÉ=çÑW
ÉåÖáåÉI=ëí~êíáåÖ=íêçì ÄäÉ
Ñì Éä=ëóëíÉã =KKKKKKKKKKKKKKKK=PJQ
áÖåáíáçå=ëóëíÉã =KKKKKKKKKKKKK=Q! R
ã ÉÅÜ~åáÅ~ä=íêçì ÄäÉ=KKKKKKKKKK=RJS

çáä=ëÅ~î ÉåÖÉê=éì ã é=KKKKKKKKKKK=NM
cáÉäÇ=ÅáêÅì áíI=íÉëí=~í=Çáë~ëëÉã Ääó=çÑ=
ëí~êíÉê= KKKKKKKKKKKKKKKKKKKKKK=NTQ

cáÉäÇ=ÅçáäEëF
Å~êÉ=çÑ=áå=~ëëÉã Ääó=KKKKKKKKKKK=NQN
ã ~áåíÉå~åÅÉ= KKKKK=NPTJNPUI=NTgJNTO
íÉëí=~í=Çáë~ëëÉã Ääó=çÑ=ÖÉåÉê~íçêK=K= NQM=

cáäíÉê=ÜÉ~Ç
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=NVU
áåëéÉÅíáçå=KKKKKKKKKKKKKKKKKKKK=OMO

cáêáåÖ=éçëáíáçå=çÑ=ÅóäáåÇÉêK=KKKKKKK=NNU
cáííáåÖëI=äÉ~âë=~íI=ÅÜÉÅâáåÖK=KKKKKKK= NT
cäç~í=äÉî ÉäI=~Çàì ëíã ÉåíK=KKKKKKKKKK=SM
cäç~í=ã ÉÅÜ~åáëã
ÅÜÉÅâáåÖ=KKKKKKKKKKKKKKKKKKKKKK=SP
Åçåëíêì Åíáçå=~åÇ=ì ëÉ=KKKKKKKK=QRJRN
êÉéä~ÅÉã Éåí=KKKKKKKKKKKKKKKK=SMJSN
íÉëí=KKKKKKKKKKKKKKKKKKKKKKKKK=SP

cäç~í=åÉÉÇäÉI=íêçì ÄäÉK=KKKKKKKKKKKK=RQ
cäì ñI=é~ëë~ÖÉ=çÑKKKKKKKKKKKKKKKKK=VR
cç~ã áåÖI=êÉã ÉÇó=ÑçêKKKKKKKKKKKKK= V
cêÉÉ=êì åJíÉëí=çÑ=ëí~êíÉêK=KKKKKKKKKK=NTT
cêçåí=ÉåÇ=éä~íÉ=Eã ~ÖåÉíçF
~ëëÉã Ääó=KKKKKKKKKKKKKKKKK=NMVJNNQ
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKK=NMQJNMU

cêçåí=ÜÉ~Ç=~ëëÉã Ääó
Å~êÉ=çÑ=áå=~ëëÉã Ääó=KKKKKKKKKKK=NQM

m~ÖÉ=kçK

Åçåî Éêëáçå=íç=ä~íÉëí=ÇÉëáÖåK=K= NQPJNQQ=
ã ~áåíÉå~åÅÉ= KKKKKKKKKKKKKKKKK=NPU
íÉëí=~í=Çáë~ëëÉã Ääó=çÑ=ÖÉåÉê~íçêK=K= NQM

cì Éä
Öê~î áíó=çÑ=KKKKKKKKKKKKKKKKKKKK=SP
ã ÉíÉêáåÖ=KKKKKKKKKKKKKKKKKKKKK=RN
é~ëë~ÖÉ=KKKKKKKKKKKKKKKKKKKKKK= NP
íÜêçì ÖÜ=Å~êÄì êÉíçê=KKKKKKKK=QOJRO

éççêI=ÅÜÉÅâáåÖ=KKKKKKKKKKKKKKKK= T
cì Éä=Åì íJçÑÑ=ëçäÉåçáÇ
~ëëÉã Ääó=~åÇ=íÉëíK=KKKKKKKKKKKK=NUR
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=NUQ
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKKKKKK=NUR
áåëéÉÅíáçå= KKKKKKKKKKKKKKKKKKK=NUR
áåëí~ää~íáçå= KKKKKKKKKKKKKK=NURJNUT
êÉã çî ~ä= KKKKKKKKKKKKKKKKKKKKK=NUR
ì ëÉ=çÑ=KKKKKKKKKKKKKKKKKKKKKKK=NPO

cì Éä=äÉî ÉäI=ÅÜÉÅâáåÖ=KKKKKKKKKKK=SMJSN
cì Éä=äáåÉë
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=NT
áåëéÉÅíáçå=KKKKKKKKKKKKKKKKKKKK=NT
áåëí~ää~íáçå=KKKKKKKKKKKKKKKKK=OMJON
êÉã çî ~ä= KKKKKKKKKKKKKKKKKKK=NVJOM
êÉé~áê=~åÇ=êÉéä~ÅÉã ÉåíK=KKKKKKKK=NT
êÉëíêáÅíáçåëI=êÉëì äí=çÑKKKKKKKKKKK= T

cì Éä=ã áñíì êÉ=KKKKKKKKKKKKKKKKKKK=RQ
cì Éä=éêÉëëì êÉI=ÅÜÉÅâáåÖK=KKKKKKKKKK=SJT
íç=Å~êÄì êÉíçêI=íçç=ÜáÖÜ=çê=äçï KKKK= RQ

cì Éä=éêÉëëì êÉ=êÉÖì ä~íçê=EpÉÉ=mêÉë=
ëì êÉ=êÉÖì ä~íçêF

cì Éä=éêáã Éê
äçÅ~íáçå=~åÇ=Ñì åÅíáçå=çÑKKKKKKKKK= NP
ì ëÉ=çÑ=KKKKKKKKKKKKKKKKKKKKKKK=NS
EpÉÉ=~Lëç=mêáã ÉêF

cì Éä=éì ã é
ÇÉëÅêáéíáçå=~åÇ=äçÅ~íáçå=KK=NRIPQJPR=
áåëí~ää~íáçå=KKKKKKKKKKKKKKKKKKK=QN
çî ÉêÜ~ì ä=KKKKKKKKKKKKKKKKKKK=PR! QM
?~ëëÉã Ääó= KKKKKKKKKKKKKKKK=PVJQM
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKK=PRJPV
íççäë=Ñçê=KKKKKKKKKKKKKKKKKKK=PR

êÉã çî ~ä= KKKKKKKKKKKKKKKKKKKKK=PR
íÉëí=ÄÉÑçêÉ=áåëí~ää~íáçå=KKKKKK=QMJQN
Çêó=î ~Åì ì ã =íÉëí=KKKKKKKKKKKK=QM
êì å=áå=KKKKKKKKKKKKKKKKKKKKK=QM
ëÜ~Ñí=ëÉ~ä=äÉ~â~ÖÉK=KKKKKKKKKKK=QN

cì Éä=ëíê~áåÉê=KKKKKKKKKKKKKKKKKKK=NR
cì Éä=ëóëíÉã =KKKKKKKKKKKKKKKKKK=NP! SU
Å~êÄì êÉíçê= KKKKKKKKKKKKKKKKK=QQJSR
ÇÉëÅêáéíáçåI=ÖÉåÉê~ä=KKKKKKKKKK=NPJNS
~áê=ÅäÉ~åÉêë=KKKKKKKKKKKKKKKK=NS

OOP



qj =VJNTRMa
fkabu

cJ̀ çåíDÇ m~ÖÉ=kçK m~ÖÉ=k çK

c ì Éä=ëóëíÉã ! ` çåíDÇ
ÇÉëÅêáéíáçåI=ÖÉåÉê~ä! ! ` çåíDÇ=
Å~êÄì êÉíçê= KKKKKKKKKKKKKKKKK=NS
ÖÉåÉê~ä=KKKKKKKKKKKKKKKKKKKK=NP
éêÉëëì êÉ=êÉÖì ä~íçê=KKKKKKKKK=NR! NS
éêáã Éê= KKKKKKKKKKKKKKKKKKKK=NS
éì ã é=KKKKKKKKKKKKKKKKKKKKK=NR
ëíê~áåÉê= KKKKKKKKKKKKKKKKKKK=NR
í~åâë= KKKKKKKKKKKKKKKKKKKKK=NP

Ñì Éä=äáåÉë=KKKKKKKKKKKKKKKKKK=NNJON
Ñì Éä=éì ã é=KKKKKKKKKKKKKKKKK=PQJQN
Ñì Éä= í~åâë=KKKKKKKKKKKKKKKKK=ONJPP
éêáã Éê=KKKKKKKKKKKKKKKKKKKKK=SS! SU
éêÉëëì êÉ=êÉÖì ä~íçê=KKKKKKKKKKK=NRJNS
íêçì ÄäÉë=KKKKKKKKKKKKKKKKKKKKK=PJQ
EpÉÉ=~Äçî É=å~ã Éë=Ñçê=ÇÉí~áäÉÇ=áå=
Ñçêã ~íáçåF=

c ì Éä=í~åâë=
ÅäÉ~åáåÖ
ã ÉíÜçÇë=KKKKKKKKKKKKKKKKKKK=OU
êÉé~áêI=éêÉé~ê~íáçå=ÑçêK=KKKKK=OU! OV

Åçåëíêì Åíáçå=KKKKKKKKKKKKKKKKKK=ON
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=NP
Üçêáòçåí~ä=Ñì Éä=í~åâë
áåëí~ää~íáçå=KKKKKKKKKKKKKKK=POJPP
êÉã çî ~ä= KKKKKKKKKKKKKKKKK=OTJOU

êÉã çî ~äI=êÉ~ëçåë=ÑçêKKKKKKKKKK=ONJOQ
êÉé~áê
äÉ~â= ÄÉíï ÉÉå= ëíÉÉä= ëÜÉää= ~åÇ=
ÄêçåòÉ=Å~ëíáåÖ=KKKKKKKKKK=OVJPM

äÉ~â=íÜêçì ÖÜ=ëíÉÉä=ëÜÉääKKKKKKK=KOV
íêÉ~íã Éåí=~ÑíÉê=KKKKKKKKKKKKKK=PN

íÉëíáåÖ=KKKKKKKKKKKKKKKKKKKKKK=OV
î ÉêíáÅ~ä=Ñì Éä=í~åâë
áåëí~ää~íáçå=KKKKKKKKKKKKKKK=PNJPO
êÉã çî ~ä= KKKKKKKKKKKKKKKKK=OQJOR

cì ëÉ=éêçíÉÅíáçå=Ñçê=î çäí~ÖÉ=Åçåíêçä=
ì åáí= KKKKKKKKKKKKKKKKKKKK=NRRJNRT

d ~ëçäáåÉI=êÉÅçã ã ÉåÇÉÇ=Öê~ÇÉKKKKK= T
d É~êë=E~åÇ=éä~áå=ÄÉ~êáåÖëF
~ëëÉã Ääó= KKKKKKKKKKKKKKKKKKKK=NTS
ã ~áåíÉå~åÅÉ= KKKKKKKKKKKKKKKKK=NTN

d ÉåÉê~íçê=KKKKKKKKKKKKKKKKKK=NPQJNQR
~ëëÉã Ääó= KKKKKKKKKKKKKKKK=NQMJNQO
~êã ~íì êÉ= KKKKKKKKKKKKKKKKKK=NQM
Äêì ëÜÉë= KKKKKKKKKKKKKKK=NQMJNQN
ëéêáåÖë=KKKKKKKKKKKKKKKKKK=NQN

ÑáÉäÇ=Åçáäë=KKKKKKKKKKKKKKKKKK=NQN
Ñêçåí=ÜÉ~Ç=KKKKKKKKKKKKKKKKK=NQM
éçäÉ=ëÜçÉë=KKKKKKKKKKKKKKKKK=NQN

ëÅêÉï ë=KKKKKKKKKKKKKKKKKKK=NQN
Ä~Åâ=ÜÉ~Ç=~ëëÉã ÄäóI=Åçåî Éêëáçå=íç=
ä~íÉëí=ÇÉëáÖå=KKKKKKKKKKK=NQQJNQR

ÅäÉ~ê~åÅÉ=ÅÜ~êí=KKKKKKKKKKKKKKK=NPU
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=NPQ
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKKKKKK=NPR
Ñêçåí=ÜÉ~Ç=~ëëÉã ÄäóI=Åçåî Éêëáçå=íç=
ä~íÉëí=ÇÉëáÖå=KKKKKKKKKKK=NQPJNQQ

áåëí~ää~íáçå= KKKKKKKKKKKKKKKKKK=NQO
ã ~áåíÉå~åÅÉ= KKKKKKKKKKKKK=NPRJNPU
~êã ~íì êÉ=~ëëÉã Ääó=KKKKKK=NPRJNPT
Ä~ää=ÄÉ~êáåÖë=KKKKKKKKKKKKKKK=NPR
Äêì ëÜÉë=KKKKKKKKKKKKKKKKKKKK=NPU
Çêáî É=Åçì éäáåÖ=KKKKKKKKKKKKKK=NPT
ÑáÉäÇ=Åçáä=~ëëÉã ÄäóKKKKKKK=NPTJNPU
Ñêçåí=ÜÉ~Ç=~ëëÉã Ääó=KKKKKKKK=NPU
äáåÉêI=áåíÉêã ÉÇá~íÉ=ÜÉ~Ç=ÄÉ~êáåÖ=NPU=
çáä=ëÉ~ä=ÑÉäíëKKKKKKKKKKKKKKKK=NPR
óçâÉ=~ëëÉã Ääó=KKKKKKKKKKKKK=NPU

êÉã çî ~ä=çÑ=Ñêçã =ÉåÖáåÉ=KKKKKKKK=NPR
íÉëí=KKKKKKKKKKKKKKKKKKKKK=NQNJNQO
~í=Çáë~ëëÉã Ääó=KKKKKKKKKKKKK=NQM
~êã ~íì êÉ
Öêçì åÇÉÇ=ÑáÉäÇ=KKKKKKKKKK=NQM
çéÉå=ÑáÉäÇ=KKKKKKKKKKKKKK=NQM
ëÜçêíÉÇ= KKKKKKKKKKKKKKK=NQM

ÅáêÅì áí
Öêçì åÇÉÇ=ÑáÉäÇ=KKKKKKKKKK=NQM
çéÉå=ÑáÉäÇ=KKKKKKKKKKKKKK=NQM

Ñêçåí=ÜÉ~Ç=~ëëÉã Ääó=KKKKKK=NQM
íççäë=KKKKKKKKKKKKKKKKKKKKKKKK=NQR

d ÉåÉê~íçê=ÑáäíÉê
~ëëÉã Ääó= KKKKKKKKKKKKKKKKKKKK=NSN
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=NSN
áåëéÉÅíáçå=~åÇ=íÉëí=KKKKKKKKKKKK=NSN
êÉéä~ÅÉã Éåí=KKKKKKKKKKKKKKKKKK=NSN
ì ëÉ=çÑKKKKKKKKKKKKKKKKKKKKKKKK=NPO

d çî Éêåçê
~Çàì ëíã Éåí=KKKKKKKKKKKKKKKKKKK=TU
~ëëÉã Ääó=KKKKKKKKKKKKKKKKKKK=TQ! TU
~ì ñáäá~êó=~Çàì ëíáåÖ=ëÅêÉï I=áåëí~ää= TS=
ÄÉ~êáåÖ=~åÇ=ëéáÇÉêKKKKKKKKKKK= TT
ÄçÇó=~åÇ=Ä~ëÉK=KKKKKKKKKKKKK=TT
Äì ëÜáåÖ=~åÇ=Éñé~åëáçå=éäì ÖI=áå=
ëí~ääáåÖ=~åÇ=Öçî Éêåçê=ÄçÇóK=K= TR=

Äì ëÜáåÖI=áåëí~ääáåÖ=~åÇ=Öçî Éêåçê=
Ä~ëÉ= KKKKKKKKKKKKKKKKKKKK=TR

Äì ëÜáåÖëI= Ä~ää= ÄÉ~êáåÖëI= ëÉ~ä=
ï ~ëÜÉêëI=~åÇ=çáä=ëÉ~ä=êÉí~áåÉêëI=
áåëí~ää=KKKKKKKKKKKKKKKKK=TRJTS

Öçî Éêåçê=ëéêáåÖI=áåëí~ääK=KKKKKK= TU

OOQ



qj =VJNTRMa
fkabu

d ! ` çåíDÇ= m~ÖÉ=kçK

d çî Éêåçê! ! ` çåíDÇ=
~ëëÉã Ääó! ` çåíDÇ
êçÅâÉê=ëÜ~ÑíI=áåëí~ääKKKKKKKKKK= TS
ë~ÑÉíó=ï áêÉëI=áåëí~ääKKKKKKKKKK= TU
ëéÉÉÇ=~Çàì ëíáåÖ=äÉî ÉêI=áåëí~ää=K= K= K= TS=
ëéáÇÉê=~åÇ=ï ÉáÖÜíë=KKKKKKK=TSJTT
íÜêçííäÉ=äÉî Éê=~åÇ=êçÅâÉê=ëÜ~ÑíKD= TR=
íÜêì ëí=ÄÉ~êáåÖ=~åÇ=íÜêì ëí=ëäÉÉî É= TT=
ï ÉáÖÜí=~åÇ=ëÜ~Ñí=~ëëÉã ÄäóI=áå=
ëí~ää=KKKKKKKKKKKKKKKKKKKKK=TT

ÇÉëÅêáéíáçå= KKKKKKKKKKKKKKKK=SVJTM
Çáë~ëëÉã Ääó=KKKKDKKKKKKKKKKKK=TMJTQ
~ì ñáäá~êó= ~Çàì ëíáåÖ= ëÅêÉï I= êÉ=
ã çî É=KKKKKKKKKKKKKKKKKKKK=TP

ÄçÇóI=ëÉé~ê~íáåÖ=Ñêçã =Ä~ëÉ= K= K= TO=
Éñé~åëáçå= éäì Ö= ~åÇ= Äì ëÜáåÖI=
êÉã çî É=KKKKKKKKKKKKKKKKKK=TQ

Öçî Éêåçê=ëéêáåÖI=êÉã çî ÉK=KKKKK= TO
Öçî Éêåçê=ï ÉáÖÜíëI=êÉã çî ~ä=Ñêçã =
ëéáÇÉê=KKKKKKKKKKKKKKKKK=TOJTP

êçÅâÉê=ëÜ~Ñí=çáä= ëÉ~ä=êÉí~áåÉêëI=
ëÉ~ä=ï ~ëÜÉêI=Ä~ää=ÄÉ~êáåÖëI=~åÇ=
Äì ëÜáåÖëI=êÉã çî É=KKKKKKKKKK=TQ

êçÅâÉê=ëÜ~ÑíI=êÉã çî É=KKKKKKKKK=TP
ëéÉÉÇ=~Çàì ëíáåÖ=äÉî ÉêI=êÉã çî É= TP=

ë~ÑÉíó=ï áêÉI=êÉã çî ÉK=KKKKKKKKK=TM
ëéáÇÉê=~ëëÉã Ääó=~åÇ=íÜêì ëí=ÄÉ~ê=
áåÖI= êÉã çî áåÖ= Ñêçã = Çêáî É=
ëÜ~Ñí= KKKKKKKKKKKKKKKKKKK=TO

íÜêì ëí=ÄÉ~êáåÖI=êÉã çî áåÖ=Ñêçã =
íÜêì ëí=ëäÉÉî É=KKKKKKKKKKKKKK=TO

ëéÉÉÇ=~Çàì ëíáåÖ=äÉî ÉêI=êÉã çî ÉK=K= TP=
íÜêçííäÉ=äÉî ÉêI=êÉã çî ÉK=KKKKKKK=TQ
ï ÉáÖÜí=~åÇ=ëÜ~Ñí=~ëëÉã ÄäóI=êÉ=
ã çî áåÖ=Ñêçã =Ä~ëÉKKKKKKKKKK= TO

áåëí~ää~íáçå=KKKKKKKKKKKKKKKKKKK=TV
êÉã çî ~ä= KKKKKKKKKKKKKKKKKKKKK=TM
êÉé~áê=KKKKKKKKKKKKKKKKKKKKKKK=TQ
êÉéä~ÅÉã Éåí=KKKKKKKKKKKKKKKKKK=TQ
ëÉííáåÖI=áåÅçêêÉÅí=KKKKKKKKKKKKKK= S
ëéêáåÖ
áåëí~ää=KKKKKKKKKKKKKKKKKKKKK=TU
êÉã çî É=KKKKKKKKKKKKKKKKKKKK=TO

d çî Éêåçê=î ~äî É=Äçñ
~ëëÉã Ääó= KKKKKKKKKKKKKKKKKKKKK=UP
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKKKKKK=UN
áåëí~ää~íáçå=KKKKKKKKKKKKKKKKKKK=UQ
êÉã çî ~ä= KKKKKKKKKKKKKKKKKKK=UMJUO
êÉé~áê=KKKKKKKKKKKKKKKKKKKKKKK=UP
êÉéä~ÅÉã Éåí=KKKKKKKKKKKKKKKKKK=UP

d êçì åÇ=íÉëí=çÑ=ÖÉåÉê~íçêKKKKKKKKKK=NQO

e= m~ÖÉ=kçK

e ~åÇ=Åê~åâ=ã ÉÅÜ~åáëã I=êÉã çî ÉKKKK=NSR
e ~åÇ=Åê~åâ=íÉëí=çÑ=ëí~êíÉêK=KKKKKKKK=NTT
e ~åÇ=çéÉê~íÉÇ=î ~äî É=EpÉÉ=ì åÇÉê=l áä
Çáäì íáçå=î ~äî ÉF=

e É~ÇäÉëë=ëÅêÉï =éäì ÖëI=~ëëÉã ÄäóKKKKK= SM
e É~í=êì å=íÉëí=çÑ=ÖÉåÉê~íçê=KKKKKKK=NQN
e çêáòçåí~ä=Ñì Éä=í~åâë
áåëí~ää~íáçå=KKKKKKKKKKKKKKKKK=POJPP
êÉã çî ~ä= KKKKKKKKKKKKKKKKKKKK=OTJOU

e çì ëáåÖI=ã ~ÖåÉíçI=Çáë~ëëÉã ÄäóKKKK=NMU

f

fÇäÉ=Åì íJçÑÑ
åÉÉÇäÉI=áã éêçéÉê=ëÉ~íáåÖ=KKKKKKKK=RQ

ì ëÉ=çÑ=KKKKKKKKKKKKKKKKKKKKKKK=RO
fÇäÉ=ëéÉÉÇ
~Çàì ëíã Éåí=KKKKKKKKKKKKKKKKKKK=SQ
Å~ì ëÉë=çÑ=íêçì ÄäÉ=~íKKKKKKKKKKKK=RQ

fÇäáåÖ=ëóëíÉã I=Åçåëíêì Åíáçå=~åÇ=ì ëÉ=RNJRO
fÖåáíáçå=Ü~êåÉëëK=KKKKKKKKKKKK=NOSJNPN
~ëëÉã Ääó=KKKKKKKKKKKKKKKKK=NOUJNPM
ÅäÉ~åáåÖ=KKKKKKKKKKKKKKKKKKKKK=NOT
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=NOS
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKKKKKK=NOT
áåëéÉÅíáçå=KKKKKKKKKKKKKKKKKKKK=NOT
áåëí~ää~íáçå= KKKKKKKKKKKKKKKKKK=NPM
êÉã çî ~ä=KKKKKKKKKKKKKKKKKK=NOSJNOT
êÉé~áê=KKKKKKKKKKKKKKKKKKK=NOTJNOU
íÉëíë=KKKKKK=KúK=KKKKKKKKKKKKKKK=NPM

fÖåáíáçå=ëóëíÉã
ÄççëíÉê=Åçáä=KKKKKKKKKKKKKKKKK=UUJVP
ÇÉëÅêáéíáçåI=ÖÉåÉê~ä=KKKKKKKKKK=US! UT
áÖåáíáçå=Ü~êåÉëëK=KKKKKKKKKKK=NOSJNPN
ã ~ÖåÉíç=KKKKKKKKKKKKKKKKKK=VQJNOQ
ëé~êâ=éäì Öë=KKKKKKKKKKKKKKKKKK=NOR
íêçì ÄäÉë= KKKKKKKKKKKKKKKKKKKKK=QJR
EpÉÉ=~Äçî É= å~ã Éë= Ñçê= ÇÉí~áäÉÇ=
áåÑçêã ~íáçå=F

fÖåáíáçå= ï áêáåÖI= ÇÉíÉêáçê~íÉÇ= çê
Äì êåÉÇ= KKKKKKKKKKKKKKKKKKKKKK= T

fåÇì Åíáçå=ëóëíÉã I=äÉ~âë=áåK=KKKKKKK= T
fåäÉí=çáä=äáåÉ=íì ÄÉ=~ëëÉã Ääó
êÉã çî É=KKKKKKKKKKKKKKKKKKKKKK=OMS
êÉéä~ÅÉ=KKKKKKKKKKKKKKKKKKKKKK=OMV

fåëéÉÅíáçå=çÑW
ÄççëíÉê=Åçáä=KKKKKKKKKKKKKKKKKK=VM
ÄêÉ~âÉê=Åçåí~Åíë=KKKKKKKKKKKKKK=VT
Å~êÄì êÉíçê= KKKKKKKKKKKKKKKKKKK=RT
Ñì Éä=Åì íJçÑÑ=ëçäÉåçáÇKKKKKKKKKKKK=NUR

OOR
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fk a bu

äJ̀ çåíDÇ

fåëéÉÅíáçå=çÑ! ! ` çåíDÇ
Ñì Éä=äáåÉë=KKKKKKKKKKKKKKK
ÖÉåÉê~íçê=ÑáäíÉêKKKKKKKKKKK
áÖåáíáçå=Ü~êåÉëë=KKKKKKKKKK
çáä=Çáäì íáçå=ëçäÉåçáÇ=î ~äî ÉI=
ëÉã ÄäÉÇ= KKKKKKKKKKKKKK

çáä=ÑáäíÉêKKK=KKKKKKKKKKKKK
çáä=äáåÉëK=KKKKKKKKKKKKKKKK
çáä=í~åâ
~í=Çáë~ëëÉã ÄäóK=KKKKKKKK
çå=î ÉÜáÅäÉ=KKKKKKKKKKKK

éêÉëëì êÉ=êÉÖì ä~íçê=KKKKKKKK
fåëì ä~íçêI=ã ~áåíÉå~åÅÉK=KKKKKK
fåíÉêå~ä=íáã áåÖ=çÑ=ã ~ÖåÉíçK=K= K

m~ÖG=kçK

KKKKK= NT=
KKKKK=NSN=
KKKKK=NOT=
Çáë~ëJ=
K= ONPJONQ=
KKKKK=OMO=
KKKKK=NVT

KKK=NVO
NUVJNVN
KK=QOJQP
KKK=NTO
NNTJNNU

i ~ÖÖáåÖ=íÜÉ=çáä=äáåÉëK=KKKKKKKKKKKK=NN
i É~âEëF=EJ~ÖÉF
Å~êÄì êÉíçê= KKKKKKKKKKKKKKKKKKK= U
Ä~êêÉä=KKKKKKKKKKKKKKKKKKKKK=SP
Å~ì ëÉë=~åÇ=êÉã ÉÇóK=KKKKKKKK=NN! NO

Ñì Éä=äáåÉëI=áåëéÉÅíáçå=KKKKKKKKKKKK=NT
Ñì Éä=í~åâë=KKKKKKKKKKKKKKKKKKKK=ON
áåÇì Åíáçå=ëóëíÉã =KKKKKKKKKKKKKK= T
çáä=ÅççäÉê=KKKKKKKKKKKKKKKKKKKK=OMR
êÉé~áê=çÑ=KKKKKKKKKKKKKKKKKK=OMT

çáä=Çáäì íáçå=ëçäÉåçáÇ=î ~äî ÉK=KKKKKK=ONM
çáä=Çáäì íáçå=ëóëíÉã =KKKKKKKKKKKK=NM
ëÜ~Ñí=ëÉ~äI=ÅÜÉÅâáåÖ=KKKKKKKKKKKK=QN
ëíÉÉä=ëÜÉää=~åÇ=ÄêçåòÉ=Å~ëíáåÖK=K= OVJPM=

i áåÉêI=áåíÉêã ÉÇá~íÉ=ÜÉ~Ç=ÄÉ~êáåÖI
ã ~áåíÉå~åÅÉ= KKKKKKKKKKKKKKKKK=NPU

i ç~Ç=êì å=íÉëí=çÑ=ëí~êíÉêK=KKKKKKKKKK=NTT
i çï =éçï Éê=~åÇ=ì åÉî Éå=êì ååáåÖI
Å~ì ëÉë=çÑ=KKKKKKKKKKKKKKKKKKKKK=SJU
Å~êÄì êÉíçê=äÉ~â~ÖÉ=KKKKKKKKKKK= U
ÉåÖáåÉ=çî ÉêÜÉ~íáåÖ=KKKKKKKKKK= U
Ñì Éä=äáåÉ=êÉëíêáÅíáçå=KKKKKKKKKKK= T
Ñì ÉäI=éççê=KKKKKKKKKKKKKKKKKK= T
Öçî Éêåçê=ëÉííáåÖI=áåÅçêêÉÅíKKKKK= S
áÖåáíáçå=ï áêáåÖI=ÇÉíÉêáçê~íÉÇ=çê=
Äì êåÉÇ=KKKKKKKKKKKKKKKKKK= T

áåÇì Åíáçå=ëóëíÉã I=äÉ~âë=áåK=KKKK= T
ã ~ÖåÉíç=ÄêÉ~âÉê=éçáåíë=KKKKKKK= T
ã áñíì êÉI=êáÅÜ=çê=äÉ~åK=KKKKKKKK=SJT
ëé~êâ=éäì Ö=KKKKKKKKKKKKKKKKK= T
î ~äî É=~åÇ=î ~äî É=ÖÉ~ê=íêçì ÄäÉKKK= T=

i ì ÄêáÅ~íáçå=ëóëíÉã K=KKKKKKKKKK=NUUJONT
ÇÉëÅêáéíáçåI=ÖÉåÉê~äKKKKKKKKKKKK=NUU
çáä=ÅççäÉê=KKKKKKKKKKKKKKKKK=OMRJOMV
çáä=Çáäì íáçå=î ~äî ÉK=KKKKKKKKK=ONMJONT
çáä=ÑáäíÉê=KKKKKKKKKKKKKKKKK=NVUJOMQ

m~ÖÉ=kçK

çáä=äáåÉë=KKKKKKKKKKKKKKKKKK=NVRJNVT
çáä=í~åâ=KKKKKKKKKKKKKKKKKK=NUVJNVT
EpÉÉ=~Äçî É=å~ã Éë=Ñçê=ÇÉí~áäÉÇ=áå=
Ñçêã ~íáçåF

j

j ~Öå~Ñäì ñáåÖ=ëÅêÉï =ëÜ~Ñí=~åÇ=ëéäáåÉ=
åì í=~ëëÉã Ääó=KKKKKKKKKKKKKKKKK=NTN

j ~ÖåÉíç=
~ëëÉã Ääó
Åçã éäÉíáçå=çÑ=KKKKKKKKKKK=NNUJNNV
Åçáä=~åÇ=Åçî ÉêK=KKKKKKKKKKKK=NNU
Åçåí~Åí=~ëëÉã Ääó=~åÇ=ÄêÉ~âÉê=
Åçî Éê=KKKKKKKKKKKKKKKKKK=NNV

ÅóäáåÇÉêI=áåëí~ää=KKKKKKKKKKK=NNU
ÇçÖ=ëÅêÉï ë=KKKKKKKKKKKKKKK=NNU
áåëì ä~íáåÖ= éä~íÉ= ~åÇ= ë~ÑÉíó=
Ö~é=ÄêáÇÖÉI=áåëí~ää=KKKKKKK=NNU

ê~Çáç=ëÜáÉäÇ=KKKKKKKKKKKKKK=NNV
Åçåí~Åí=ÄêÉ~âÉê=KKKKKKKKKKKKK=NKNT
Ñêçåí=ÉåÇ=éä~íÉK=KKKKKKKKK=NMVJNNQ
é~êíë=KKKKKKKKKKKKKKKKKKKKKK=NMV
êçí~íáåÖ=ã ~ÖåÉí=KKKKKKKKKKKKK=NNQ

Ä~ää=ÄÉ~êáåÖëI=êÉéä~ÅÉã ÉåíK=K= K= NMUJNMV=
ÄêÉ~âÉê=éçáåíëI=ÅÜÉÅâáåÖK=KKKKKKK= T
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKK=VQJVR
~ì íçã ~íáÅ=~Çî ~åÅÉ=ã ÉÅÜ~åáëã =VQJVR=
Åçáä
Äêì ëÜI=ä~ã áå~íÉÇ=KKKKKKKKKK=VR
Öêçì åÇ=~åÇ=ÄççëíÉê=íÉêã áå~äë= VR=
ï áåÇáåÖëI= éêáã ~êó= ~åÇ= ëÉÅ=
çåÇ~êó= KKKKKKKKKKKKKKKK=VR

ÇáëíêáÄì íçê=ÅóäáåÇÉê=KKKKKKKKKK=VR
ÇáëíêáÄì íçê=Çêáî áåÖ=ÖÉ~êK=KKKKKK=VR
êçí~íáåÖ=ã ~ÖåÉí=KKKKKKKKKKKKK=VQ

Çáë~ëëÉã Ääó
ÄêÉ~âÉê=KKKKKKKKKKKKKKKKK=VUJNMQ
Åçáä=~åÇ=ÅçåÇÉåëÉêK=KKKKKKKKKK=NMQ
Åçáä=Åçî Éê=KKKKKKKKKKKKKKKKKK=VU
ÇáëíêáÄì íçê=ÄäçÅâë=KKKKKKKKKKK=VU
Ñêçåí=ÉåÇ=éä~íÉ=KKKKKKKKK=NMQJNMU
Üçì ëáåÖ=KKKKKKKKKKKKKKKKKKKK=NMU
ê~Çáç=ëÜáÉäÇ=KKKKKKKKKKKKKKKK=VU
êçí~íáåÖ=ã ~ÖåÉí=KKKKKKKKKKKKK=NMU

ÇáëíêáÄì íçê=ÖÉ~êë
~Çàì ëíã Éåí=çÑ=ã ÉëÜK=KKKKK=NNSJNNT

Çêáî É=ëÜ~ÑíI=êÉéä~ÅÉã ÉåíKKKK=NMUJNMV
ã ~áåíÉå~åÅÉI=éêÉî Éåíáî É
ÄêÉ~âÉê=Åçåí~Åíë=KKKKKKKKKKKK=VT
çáäáåÖ= KKKKKKKKKKKKKKKKKKKKK=VT

çéÉê~íáçå= KKKKKKKKKKKKKKKKKK=VRJVT

OOS
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fkabu

j J̀ çåíDÇ= êœÉG=k l K
j ~ÖåÉíç ! ! ` çåíDÇ=
çéÉê~íáçå ! ! ` çåíDÇ
ÄççëíÉê=ëÉÖã ÉåíI=ì ëÉ=çÑKKKKKKK= VT
Åì êêÉåíI=Ñäçï =çÑ=KKKKKKKKKKK=VRJVT
ÜáÖÜ=íÉåëáçå=KKKKKKKKKKKKKK=VT

Ñäì ñI=é~ëë~ÖÉ=çÑKKKKKKKKKKKKKK=VR
çî ÉêÜ~ì ä=íççäë=KKKKKK=KKKKK=K= K= K= NOOJNOQ
êÉã çî ~ä=çÑ=Ñêçã =ÉåÖáåÉK=KKKKKKKK=VU
êçí~íáåÖ=ã ~ÖåÉí
~êê~åÖÉã Éåí=çÑ=éçäÉëK=KKKKKKKK=VR
ÄÉ~êáåÖëI=~Çàì ëíã Éåí=KKKKK=NNQJNNS

íÉëí=éêçÅÉÇì êÉ=KKKKKKKKKKKK=NNVJNON
~ì íçã ~íáÅ= ~Çî ~åÅÉ
ã ÉÅÜ~åáëã =KKKKKKKKKKK=NOMJNON

Åçáä= KKKKKKKKKKKKKKKKKKKKKKK=NOM
ÅçåÇÉåëÉê=KKKKKKKKKKKKKKKKKK=NOM
ã ~ÖåÉíçI=Åçã éäÉíÉ=KKKKKKKKKK=NNV
êçí~íáåÖ=ã ~ÖåÉí=KKKKKKKKKKKK=NNV

íáã áåÖ=íç=íÜÉ=ÉåÖáåÉ=KKKKKKKKKKKK=NON
áåíÉêå~ä=KKKKKKKKKKKKKKKK=NNTJNNU
~ì íçã ~íáÅ=~Çî ~åÅÉ=KKKKKKKK=NNU

ï áêáåÖ=KKKKKKKKKKKKKKKKKKK=NONJNOO
j ~áå=ÄçÇó=EÅ~êÄì êÉíçêFI=~ëëÉã Ääó=SOJSP=
j ~áåíÉå~åÅÉ
Åê~åâáåÖ=ÉäÉÅíêáÅ=ëí~êíÉê=KKK=NTMJNTN=
Ecçê=ëéÉÅáÑáÅ=é~êíë=ëÉÉ=ì åÇÉê=̀ ê~åâ=
áåÖ=ÉäÉÅíêáÅ=ëí~êíÉêF=

Ñì Éä=ëíê~áåÉê=KKKKKKKKKKKKKKKKKK=NR
ÖÉåÉê~íçê=KKKKKKKKKKKKKKKK=NPRJNPT
Ecçê= ëéÉÅáÑáÅ= é~êíë= ëÉÉ= ì åÇÉê
d ÉåÉê~íçêF=

çáä=ÅççäÉê=KKKKKKKKKKKKKKKK=OMSJOMT
áå=ÅçäÇ=ï É~íÜÉê=KKKKKKKKKKKKK=NN

çáä=ÑáäíÉê=çå=íÜÉ=î ÉÜáÅäÉ=KKKKKKKKK=NVV
éêÉî Éåíáî É
Å~êÄì êÉíçê= KKKKKKKKKKKKKKK=RO! RQ
ã ~ÖåÉíç=KKKKKKKKKKKKKKKKKKK=VT

éêáã áåÖ=éì ã é=KKKKKKKKKKKKKKKK=SS
ëçäÉåçáÇ=ëï áíÅÜ=KKKKKKKKKKK=NUNJNUP

j ~àçê=çî ÉêÜ~ì ä=íççäë
Åê~åâáåÖ=ÉäÉÅíêáÅ=ëí~êíÉê=KKKKKKK=NTV
ã ~ÖåÉíç=KKKKKKKKKKKKKKKKK=NOOJNOQ

j ~åáÑçäÇI=ï áêáåÖ=KKKKKKKKKKKKKKKK=NOU
j ~êâëI=íáã áåÖ=KKKKKKKKKKKKKKKKKK=NNU
j ÉÅÜ~åáÅ~ä=íêçì ÄäÉë=çÑ=ÉåÖáåÉKKKKK=R! S
j ÉëÜ= çÑ=ÇáëíêáÄì íçê=ÖÉ~êëI= ~Çàì ëí=
ã Éåí=KKKKKKKKKKKKKKKKKKKK=NNSJNNT

j ÉëÜáåÖ=êçÇ=çáä=ëÉ~äI=ã ~áåíÉå~åÅÉK=K= NTM=
j ÉíÉêáåDÖ=ëóëíÉã = EpÉÉ=bÅçåçã áòÉê=
E=ã ÉíÉêáåÖ=ëóëíÉã =F=F

m~ÖG=kçK

j áñíì êÉI=êáÅÜ=çê=äÉ~å
Åçåíêçä= KKKKKKKKKKKKKKKKKKKKKK=SQ
ÉÅçåçã áòÉê=ëóëíÉã I=ì ëÉ=çÑKKKKKKK= RO
êÉëì äí= KKKKKKKKKKKKKKKKKKKKKKK=SJT

j çíçê=Üçì ëáåÖ
ã ~áåíÉå~åÅÉ=KKKKKKKKKKKKKKKKKK=NTO
íÉëí=~í=Çáë~ëëÉã Ääó=çÑ=ëí~êíÉêK=NTQJNTR

k
k ÉÉÇäÉ=î ~äî ÉI=ì ëÉ=çÑKKKKKKKKKKKKKK=RO
k Éï = é~êíë= ì ëÉÇ= áå= Öçî Éêåçê= ~ë=
ëÉã Ääó=KKKKKKKKKKKKKKKKKKKK=TUJTV

l Üã ã ÉíÉêI=ì ëÉ=çÑKKKKKKKKKKKKKKK=NQM
l áä
~áê=ÅäÉ~åÉêI=âáåÇ=ì ëÉÇK=KKKKKKKKK= NN
ÅçäÇ=KKKKKKKKKKKKKKKKKKKKKKKKK=NN
Çê~áåáåÖ=Ñêçã =í~åâK=KKKKKKKKKKKK=NVN
çî Éê=Çáäì íÉÇI=êÉëì äí=çÑKKKKKKKKKK= NM
é~ëë~ÖÉ
íÜêçì ÖÜ=äì ÄêáÅ~íáçå=ëóëíÉã K=K= K= K= NUU
íÜêçì ÖÜ=çáä=ÅççäÉêKKKKKKKKKKKK=OMR

ëéÉÅáÑáÉÇ=KKKKKKKKKKKKKKKKKKKKK=NM
l áä=Åçåëì ã éíáçå
~Äåçêã ~ä= KKKKKKKKKKKKKKKKKKKK=NM
ÜáÖÜI=êÉëì äí=KKKKKKKKKKKKKKKKKKK=NM

l áä=ÅççäÉê
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=OMR
Öì ~êÇ
êÉã çî É=KKKKKKKKKKKKKKKKKKKK=OMS
êÉéä~ÅÉ=KKKKKKKKKKKKKKKKKKKK=OMV

áåëí~ää~íáçå=KKKKKKKKKKKKKKK=OMTJOMV
ã ~áåíÉå~åÅÉ
ÅäÉ~åáåÖ=KKKKKKKKKKKKKKK=OMSJOMT
ÅçäÇ=ï É~íÜÉê=KKKKKKKKKKKKKKK=NN
êÉé~áêë=çÑ=e ~êêáëçå=o ~Çá~íçê=̀ çK=

I= j çÇÉä=^ s JPO= KKKKKKKKKKKK=OMT
íÉëíáåÖ= KKKKKKKKKKKKKKKKKKKK=OMT

êÉã çî ~ä= KKKKKKKKKKKKKKKKKKKKK=OMS
íêçì ÄäÉ=ëÜççíáåÖ=KKKKKKKKKKKKKK=OMR

l áä=ÅççäáåÖI=áåëì ÑÑáÅáÉåí=KKKKKKKKKK= NM
l áä=Çáäì íáçå=ëóëíÉã I=äÉ~â=áåKKKKKKKK= NM
l áä=Çáäì íáçå=î ~äî É
Ü~åÇ=çéÉê~íÉÇ=KKKKKKKKKKKK=ONRJONT
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKK=ONR
áåëí~ää~íáçå=KKKKKKKKKKKKKKKKK=ONT
íÉëí=ÄÉÑçêÉ=KKKKKKKKKKKKKKK=ONT

çî ÉêÜ~ì ä=KKKKKKKKKKKKKKK=ONRJONT
~ëëÉã Ääó= KKKKKKKKKKKKKKKK=ONT
Çáë~ëëÉã Ääó=KKKKKKKKKK=ONRJONT
êÉé~áêë=KKKKKKKKKKKKKKKKKK=ONT
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l ! ` çåíDÇ= fDçÖ~=kçK

l áä=Çáäì íáçå=î ~äî É! ` çåíDÇ=
Ü~åÇ=çéÉê~íÉÇ! ! ` çåíDÇ
êÉã çî ~ä= KKKKKKKKKKKKKKKKKKK=ONR

ëçäÉåçáÇ= KKKKKKKKKKKKKKKKK=ONMJONQ
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKK=ONM
áåëí~ää~íáçå= KKKKKKKKKKKKKKKK=ONQ
íÉëí=ÄÉÑçêÉ=KKKKKKKKKKKKKKK=ONQ

çî ÉêÜ~ì ä=KKKKKKKKKKKKKKK=ONNJONP
~ëëÉã Ääó= KKKKKKKKKKKKKKKK=ONQ
Çáë~ëëÉã Ääó=KKKKK=KKKK=ONRJONT
áåëéÉÅíáçå=KKKKKKKKKKKK=ONPJONQ
êÉé~áê=KKKKKKKKKKKKKKKKKKK=ONQ

êÉã çî ~ä= KKKKKKKKKKKKKKKKKKK=ONR
íêçì ÄäÉ=ëÜççíáåÖ=KKKKKKKK=ONMJONN

l áä=ÑáäíÉê
~ëëÉã Ääó= KKKKKKKKKKKKKKKKKKKK=OMQ
ÅäÉ~åáåÖ=KKKKKKKKKKKKKKKKKKKKK=OMO
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=NVU
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKK=NVVJOMO
áåëéÉÅíáçå= KKKKKKKKKKKKKKKKKKK=OMO
áåëí~ää~íáçå=KKKKKKKKKKKKKKKKKKKK=OMQ
ã ~áåíÉå~åÅÉ=çÑ=çå=íÜÉ=î ÉÜáÅäÉK=K= K= NVV=
çéÉê~íáçå=KKKKKKKKKKKKKKKK=NVUJNVV
êÉã çî ~ä= KKKKKKKKKKKKKKKKKKKKK=NVV
êÉé~áê=KKKKKKKKKKKKKKKKKKK=OMOJOMQ

l áä=Ñç~ã áåÖI=Å~ì ëÉ=~åÇ=êÉã ÉÇó=çÑK=K= V=
l áä=áåäÉí=ÜçëÉ=~ëëÉã Ääó
áåëí~ää=KKKKKKKKKKKKKKKKKKKKKKK=NVQ
êÉã çî É=KKKKKKKKKKKKKKKKKKKKKK=NVN

l áä=äáåÉEëFK
~áê=äÉ~âë=áå=KKKKKKKKKKKKKKKKKKK= U
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=NVR
áåëéÉÅíáçå= KKKKKKKKKKKKKKKKKKK=NVT
áåëí~ää~íáçå=KKKKKKKKKKKKKKKKKKK=NVT
ä~ÖÖáåÖ=KKKKKKKKKKKKKKKKKKKKKK=NN
êÉé~áê=KKKKKKKKKKKKKKKKKKKKDKKK=NVT

l áä=éêÉëëì êÉ
åçêã ~ä=KKKKKKKKKKKKKKKKKKKKK=VJNM
êÉ~ÇáåÖë=áå=ÅçäÇ=ï É~íÜÉêK=KKKKKKK= NN

l áä=êÉëÉêî çáêI=Å~é~Åáíó=KKKKKKKKKKK=NM
l áä=ëÅ~î ÉåÖÉê=éì ã éI=Ñ~áäì êÉKKKKKK= NM
l áä=ëÉ~ä=ÑÉäíëI=ã ~áåíÉå~åÅÉK=K= K= K= NPRI=NTN
l áä=ëÉ~ä=êÉí~áåÉêë
áåëí~ää=KKKKKKKKKKKKKKKKKKKKK=TRJTS
êÉã çî É=KKKKKKKKKKKKKKKKKKKKKK=TP

l áä=ëì ééäóI=ì åëì ÑÑáÅáÉåí=KKKKKKKKKK=NM
l áä=í~åâ
ÄêÉ~íÜÉê=íì ÄÉ
áåëí~ää=KKKKKKKKKKKKKKKKKKKKK=NVQ
êÉã çî É=KKKKKKKKKKKKKKKKKKKK=NVN

ÅäÉ~åáåÖ=KKKKKKKKKKKKKKKKKKKKK=NVO

m~ÖÉ=kçK

ÇÉëÅêáéíáçå=~åÇ=Åçåëíêì ÅíáçåK=KKKK=NUV
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKKKKKK=NVO
áåëéÉÅíáçå= KKKKKKKKKKKKKKKKK=NVO

áåëéÉÅíáçå=~í=Çáë~ëëÉã Ääó=KKKKKK=NVO
áåëéÉÅíáçå=çÑ=çå=î ÉÜáÅäÉK=K= K= K= NUVJNVN
áåëí~ää~íáçå=KKKKKKKKKKKKKKK=NVQJNVR
êÉã çî ~ä= KKKKKKKKKKKKKKKKKKKKK=NVN
êÉé~áê=KKKKKKKKKKKKKKKKKKK=NVOJNVQ
êÉéä~ÅÉ=KKKKKKKKKKKKKKKKKKKKKK=NVQ
î ÉåíÉÇ=íç=Åê~åâÅ~ëÉKKKKKKKKKKKK=NUU

l áä=íÉã éÉê~íì êÉ=
ÉñÅÉëëáî É
çáä=ÅççäÉê=KKKKKKKKKKKKKKKKKK=OMR
êÉëì äíë=çÑ=KKKKKKKKKKKKKKKKKK=NM

ÜáÖÜI=ÉÑÑÉÅí=çÑKKKKKKKKKKKKKKKKK= V
äçï I=ÅçäÇ=ï É~íÜÉêK=KKKKKKKKKKKKK=NN

l áäáåÖ=ã ~ÖåÉíç=KKKKKKKKKKKKKKKKK=VT
l éÉå=ÅáêÅì áíI=ÅÜÉÅâáåÖ=ÑçêK=KKKKKKK=NOO
l éÉê~íáçå=çÑW
ÄççëíÉê=Åçáä=KKKKKKKKKKKKKKKKK=UUJVM
ã ~ÖåÉíç=KKKKKKKKKKKKKKKKKKK=VRJVT
çáä=ÑáäíÉê=KKKKKKKKKKKKKKKKK=NVUJNVV
éêáã Éê= KKKKKKKKKKKKKKKKKKKKK=SS

l î ÉêÜ~ì ä
Å~êÄì êÉíçê= KKKKKKKKKKKKKKKKKKK=RQ
ÅäÉ~ê~åÅÉë=~í
ÖÉåÉê~íçê=KKKKKKKKKKKKKKKKKK=NPU
ëí~êíÉê= KKKKKKKKKKKKKKKK=NTOJNTQ

Ñì Éä=éì ã é=KKKKKKKKKKKKKKKKKK=PR! QM
~ëëÉã Ääó= KKKKKKKKKKKKKKKK=PVJQM
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKK=PRJPV
íççäë=Ñçê=KKKKKKKKKKKKKKKKKKK=PR

Ü~åÇ=çéÉê~íÉÇ=çáä=Çáäì íáçå
î ~äî É= KKKKKKKKKKKKKKKKK=ONRJONT

çáä=Çáäì íáçå=ëçäÉåçáÇ=î ~äî ÉK=K= K= ONNJONP=
éêÉëëì êÉ=êÉÖì ä~íçê=KKKKKKKKKKKKK=QP
íççäë=Ñçê=KKKKKKKKKKKKKKKKKKK=QP

éêáã áåÖ=éì ã é=KKKKKKKKKKKKKKKK=ST
íççäë
Åê~åâáåÖ=ÉäÉÅíêáÅ=ëí~êíÉêK=KKKKKK=NTR
ã ~ÖåÉíç=KKKKKKKKKKKKKKK=NOOJNOQ

l î ÉêÜÉ~íáåÖ=KKKKKKKKKKKKKKKKKKKK= U
l î Éêéêáã áåÖK= KKKKKKKKKKKKKKKKKK= Q

m~ÅâáåÖ=ÅçêÇI=ì ëÉ=çÑ=áå=ä~ÖÖáåÖK=KKK= NN
m~åÉä=~ëëÉã ÄäóI=êÉã çî ÉK=KKKKKKKKK=NRM
máÉêÅÉ=Öçî Éêåçê=EpÉÉ=d çî ÉêåçêF=
máëíçå=êáåÖëI=áåëí~ääÉÇ=áåÅçêêÉÅíäóK=K= K= NM=
máëíçå=ï ~ëÜÉêI=áåëéÉÅíáçå=çê=êÉéä~ÅÉ=
ã Éåí=KKKKKKKKKKKKKKKKKKKKKKKK=SS

mä~åÉí~êó=éáåáçåëI=~ëëÉã ÄäóK=KKKKKK=NTR
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mJ̀ çåíDÇ= m~ÖÉ=kçK

mçäÉ=ëÜçÉë=EëÅêÉï ëF
~ëëÉã Ääó= KKKKKKKKKKKKKKKKKKKK=NTS
Å~êÉ=çÑ=áåKKKKKKKKKKKKKKKKKK=NQN

mêÉëëì êÉ=êÉ~ÇáåÖëI=áå~ÅÅì ê~íÉK=KKKKK= NN
mêÉëëì êÉ=êÉÖì ä~íçê
ÇÉëÅêáéíáçå=~åÇ=Ñì åÅíáçå=çÑK=KKK=NR! NS
áåëéÉÅíáçå=~åÇ=~Çàì ëíã ÉåíK=KKK= QO! QP
áåëí~ää~íáçå= KKKKKKKKKKKKKKKKKK=QP
çî ÉêÜ~ì ä=KKKKKKKKKKKKKKKKKKKKK=QP
íççäë=Ñçê=KKKKKKKKKKKKKKKKKKK=QP

êÉã çî ~ä= KKKKKKKKKKKKKKKKKKKKK=QP

mêÉî Éåíáî É=ã ~áåíÉå~åÅÉ
Å~êÄì êÉíçê=KKKKKKKKKKKKKKKKKK=RO! RQ
ã ~ÖåÉíç=KKKKKKKKKKKKKKKKKKKKK=VT

mêáã ~êó=ï áåÇáåÖ= EpÉÉ=t áåÇáåÖF=
mêáã Éê
ÇÉëÅêáéíáçå=~åÇ=çéÉê~íáçåK=KKKKKK=SS
éì ã é
áåëí~ää~íáçå=KKKKKKKKKKKKKKKKK=ST
ã ~áåíÉå~åÅÉ=KKKKKKKKKKKKKKKK=SS
çî ÉêÜ~ì ä=KKKKKKKKKKKKKKKKKKK=ST
êÉã çî ~ä= KKKKKKKKKKKKKKKKK=SSJST
EpÉÉ=~Lëç=c ì Éä=éêáã ÉêF

n ì ~Çê~åíI=ì ëÉ=çÑK SQ

o ~Çáç=ëÜáÉäÇ
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=VR
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKKKKKK=VU

oÉäáÉÑ=î ~äî É= EpÉÉ=mêÉëëì êÉ=oÉÖì =
ä~íçêF

o Éé~áê=EpÉÉ=å~ã Éë=çÑ=Åçã éçåÉåíë=çê=
~ëëÉã ÄäáÉë=F

o Éëáëíçêë= KKKKKKKKKKKKKKKKKKKKKK=NpP
oÉî ÉêëÉ=Åì êêÉåí=Åì íJçì í
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=NRM
ã ~áåíÉå~åÅÉ= KKKKKKKKKKKKKKKKK=NRR
êÉã çî É=KKKKKKKKKKKKKKKKKKKKKK=NRP
íÉëí=KKKKKKKKKKKKKKKKKKKKK=NRUJNSM
íççäI=ëéÉÅá~ä=KKKKKKKKKKKKKKKKKK=NSM

o çÅâÉê=ëÜ~Ñí
áåëí~ää=KKKKKKKKKKKKKKKKKKKKKKK=TS
åÉï I=~ëëÉã Ääó=KKKKKKKKKKKKKK=TUJTV
êÉã çî É=KKKKKKKKKKKKKKKKKKKKKK=TP

o çääÉê=ÄÉ~êáåÖë=EpÉÉ=_ ~ää=ÄÉ~êáåÖëF

m~ÖÉ=kçK

o çã ÉÅ=cJU=Ñì Éä=éì ã é
~ëëÉã Ääó=KKKKKKKKKKKKKKKKKKK=PVJQM
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKK=PQ! PR
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKKKK=PRJPV
íççäë=Ñçê=çî ÉêÜ~ì äKKKKKKKKKKKKKK= PR
EpÉÉ=~Lëç=cì Éä=éì ã éF

o çí~íáåÖ=ã ~ÖåÉí
~ëëÉã Ääó= KKKKKKKKKKKKKKKKKKKK=NNQ
ÄÉ~êáåÖëI=~Çàì ëíã Éåí=KKKKKKK=NNQJNNS
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=VQ
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKKKKKKK=NMU
íÉëí=éêçÅÉÇì êÉ=KKKKKKKKKKKKKKKK=NNV

o ì åJáå=íÉëíI=Ñì Éä=éì ã é=KKKKKKKKKK=QM

ë
p~ÑÉíó=ï áêÉ
áåëí~ää=KKKKKKKKKKKKKKKKKKKKKKK=TU
êÉã çî É=KKKKKKKKKKKKKKKKKKKKKK=TM

pÅêÉï =ëÜ~Ñí=~åÇ=ëéäáåÉ=åì íI=ã ~áå=
íÉå~åÅÉ=KKKKKKKKKKKKKKKKKKKKKK=NTN

pÉ~ä=ï ~ëÜÉêë
áåëí~ää=KKKKKKKKKKKKKKKKKKKKK=TRJTS
êÉã çî É=KKKKKKKKKKKKKKKKKKKKKK=TP

pÉÅçåÇ~êó=ï áåÇáåÖ=EpÉÉ=t áåÇáåÖF
pÉêî áÅáåÖ=~áê=ÅäÉ~åÉê=KKKKKKKKKKKK=NN
pÜ~Ñí
áåëí~ää=áå=î ~äî É=ÄçñK=KKKKKKKKKKK=UP
êÉã çî É=Ñêçã =î ~äî É=ÄçñKKKKKKKKKK= UN

pÜ~Ñí=ëÉ~ä=äÉ~â~ÖÉI=ÅÜÉÅâáåÖ= KKKKK=QN
pÜçêí=ÅáêÅì áíI=ÅÜÉÅâáåÖ=ÑçêK=KKKKKKK=NOO
pçäÉåçáÇ=ëï áíÅÜ=KKKKKKKKKKKKK=NUMJNUP
~ëëÉã Ääó=~åÇ=íÉëíKKKKKKKKKKKKKK=NUP
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=NUM
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKKKKKK=NUM
áåëí~ää~íáçå= KKKKKKKKKKKKKKKKKK=NUP
ã ~áåíÉå~åÅÉ= KKKKKKKKKKKKKKKKK=NUN
êÉã çî ~ä=KKKKKKKKKKKKKKKKKKKKK=NUM
EpÉÉ=~Lëç=c ì Éä=Åì íJçÑÑ=ëçäÉåçáÇF

pé~êâ=~Çî ~åÅÉ=ã ÉÅÜ~åáëã K=KKKK=NOM!NON=
EpÉÉ=~Lëç=̂ ì íçã ~íáÅ=~Çî ~åÅÉ=
ã ÉÅÜ~åáëã F

pé~êâ=éäì Öë=KKKKKKKKKKKKKKKKKKKK=NOR
Ñ~ì äíó=KKKKKKKKKKKKKKKKKKKKKKK= T

péÉÅá~ä=íççäë
Å~êÄì êÉíçê= KKKKKKKKKKKKKKKKKKK=SQ
Åì êêÉåí=äáã áí~íçê=~åÇ=êÉî ÉêëÉ=Åì ê=
êÉåí=Åì íJçÑÑ=KKKKKKKKKKKKKKKK=NSM

péÉÅáÑáÅ~íáçåëI=í~ÄäÉ=çÑ=EÅ~êÄì êÉíçêF= QR
péÉÉÇ=~Çàì ëíáåÖ=äÉî Éê
áåëí~ää=KKKKKKKKKKKKKKKKKKKKKKK=TS
êÉã çî É=KKKKKKKKKKKKKKKKKKKKKK=TP
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åÉï I=~ëëÉã Ääó=KKKKKKKKKK
êÉã çî É=KKKKKKKKKKKKKKKK

pJ̀ çåíDÇ= mçUÉ=k l K
péáÇÉê=~ëëÉã Ääó=~åÇ=íÜêì ëí=ÄÉ~êáåÖ=
~ëëÉã ÄäÉ=KKKKKKKKKKKKKKKKKKKKK=TT

K= TV=
KDKKKKKKKKKKKKKKKKK=TO

péêáåÖ=íÉåëáçå
~í=~ëëÉã Ääó=çÑ=ëí~êíÉê=EÄêì ëÜF=K= K= K= NTS=
ÅÜÉÅâáåÖ=EêÉäáÉÑ=î ~äî ÉF=KKKKKKKKK= U

pí~êíI=Ñ~áäì êÉ=çÑ=ÉåÖáåÉ=íç=KKKKKKKK=P! S
Ñì Éä=ëóëíÉã =íêçì ÄäÉëK=KKKKKKKKKKK=P! Q
áÖåáíáçå=ëóëíÉã =íêçì ÄäÉëKKKKKKKKK=QJR
ã ÉÅÜ~åáÅ~ä=íêçì ÄäÉë=KKKKKKKKKKK=R! S

pí~êíÉê=EpÉÉ=̀ ê~åâáåÖ=ÉäÉÅíêáÅ=ëí~êíÉêF
pí~êíÉê=Åäì íÅÜ=KKKKKKKKKKKKKKKKKKK=NSR
pí~êíÉê=à~ï
~ëëÉã Ääó= KKKKKKKKKKKKKKKKKKKK=NTS
ã ~áåíÉå~åÅÉ= KKKKKKKKKKKKKKKKK=NTN

píçé=éáå
áåëí~ää=áå=î ~äî É=Äçñ=KKKKKKKKKKK=UP
êÉã çî É=Ñêçã =î ~äî É=ÄçñK=KKKKKKKK=UN

píçééáåÖ=íÜÉ=ÉåÖáåÉK=KKKKKKKKKKKKK=NS
píêçÄçëÅçéÉ
ì ëÉ=çÑ=áå=íÉëíáåÖ=ã ~ÖåÉíçKKKKKKKK=NOM
ì ëÉ=çÑ=áå=íáã áåÖ=KKKKKKKKKKKKKKK=NNU

píêçã ÄÉêÖ=Å~êÄì êÉíçê=EpÉÉ=` ~ê=
Äì êÉíçê=F

pì ã é=~ëëÉã Ääó
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=NVU
áåëéÉÅíáçå= KKKKKKKKKKKKKKKKKKK=OMO

q~ÄäÉë=çÑ
ÅäÉ~ê~åÅÉë=EÅ~êÄì êÉíçêF=KKKKKK=RT! SM
ëéÉÅáÑáÅ~íáçåë=EÅ~êÄì êÉíçêF=KKKKKK=QR

q~åâë=EpÉÉ=cì Éä=í~åâëF=
qÉåëáçå=ëéêáåÖI=Å~êÉ=çÑ=Eî çäí~ÖÉ=êÉÖ=
ì ä~íçêF=KKKKKKKKKKKKKKKKKKKKKK=NRR

qÉêã áå~äëI=Öêçì åÇ=~åÇ=ÄççëíÉêKKKKK= VR
qÉëí=çÑW
ÄççëíÉê=Åçáä=KKKKKKKKKKKKKKKKKK=VP
Å~êÄì êÉíçê=KKKKKKKKKKKKKKKKKKKK=SP
Åäì íÅÜ=KKKKKKKKKKKKKKKKKKK=NTSJNTT
Åê~åâáåÖ=ÉäÉÅíêáÅ=ëí~êíÉêK=K= K= K= NTTJNTV
~í=Çáë~ëëÉã Ääó
~êã ~íì êÉ= KKKKKKKKKKKKKKKK=NTQ
ÑáÉäÇ=ÅáêÅì áí=KKKKKKKKKKKKKK=NTQ
ã çíçê=Üçì ëáåÖ=KKKKKKKK=NTQJNTR

éêÉäáã áå~êóI=~ÑíÉê=êÉã çî ~äK= NSPJNSR=
Ñì Éä=Åì íJçÑÑ=ëçäÉåçáÇKKKKKKKKKKKK=NUR
Ñì Éä=éì ã éI=ÄÉÑçêÉ=áåëí~ää~íáçå=çÑ
Çêó=î ~Åì ì ã =íÉëí=KKKKKKKKKKKK=QM

m~ÖÉ=kçK

êì å=áå=íÉëíK=KKKKKKKKKKKKKKKKK=QM
ëÜ~Ñí=ëÉ~ä=äÉ~â~ÖÉ=íÉëíK=KKKKKKK=QN

Ñì Éä=í~åâë=KKKKKKKKKKKKKKKKKKKK=OV
ÖÉåÉê~íçê=KKKKKKKKKKKKKKKK=NQNJNQO
~í=Çáë~ëëÉã Ääó=KKKKKKKKKKKKKK=NQM
~êã ~íì êÉ
Öêçì åÇÉÇ=ÑáÉäÇ=KKKKKKKKKK=NQM
çéÉå=ÑáÉäÇ=KKKKKKKKKKKKKK=NQM
ëÜçêíÉÇ=KKKKKKKKKKKKKKKK=NQM

ÅáêÅì áí
Öêçì åÇÉÇ=ÑáÉäÇ=KKKKKKKKKK=NQM
çéÉå=ÑáÉäÇ= KKKKKKKKKKKKK=NQM

Ñêçåí=ÜÉ~Ç=~ëëÉã ÄäóK=KKKKKK=NQM
ÖÉåÉê~íçê=ÑáäíÉê=KKKKKKKKKKKKKKK=NSN
Ü~åÇ=çéÉê~íÉÇ=çáä=Çáäì íáçå=î ~äî ÉI=
ÄÉÑçêÉ=áåëí~ää~íáçå=KKKKKKKKKKK=ONT

áÖåáíáçå=Ü~êåÉëë=KKKKKKKKKKKKKKK=NPM
ã ~ÖåÉíçI=Åçã éäÉíÉ=KKKKKKKKKKKK=NNV
~ì íçã ~íáÅ=~Çî ~åÅÉ
ã ÉÅÜ~åáëã =KKKKKKKKKKK=NOMJNON

Åçáä=KKKKKKKKKKKKKKKKKKKKKKK=NOM
ÅçåÇÉåëÉê=KKKKKKKKKKKKKKKKKK=NOM
êçí~íáåÖ=ã ~ÖåÉí=KKKKKKKKKKKKK=NNV

çáä=ÅççäÉê=KKKKKKKKKKKKKKKKKKKK=OMT
ëçäÉåçáÇ=ëï áíÅÜ=KKKKKKKKKKKKKKK=NUP
î çäí~ÖÉ=Åçåíêçä
Åì êêÉåí=äáã áí~íçê=KKKKKKKKKKKK=NRU
Ñáå~ä=íÉëí=KKKKKKKKKKKKKKKKKKK=NRR
éçëáíáçå= KKKKKKKKKKKKKKKKKKK=NRR
êÉî ÉêëÉ=Åì êêÉåí=Åì íJçì íK=K= K= NRUJNSM

qÜêçííäÉ=ÄçÇó
~ëëÉã Ääó=KKKKKKKKKKKKKKKKKKK=SN! SO
Çáë~ëëÉã Ääó=KKKKKKKKKKKKKKKK=RR! RS

qÜêçííäÉ=äÉî Éê
~ëëÉã ÄäÉ=KKKKKKKKKKKKKKKKKKKKK=TR
åÉï I=~ëëÉã Ääó=KKKKKKKKKKKKKKKK=TV
êÉã çî É=KKKKKKKKKKKKKKKKKKKKKK=TQ

qÜêçííäÉ=êçÇ
ÅçååÉÅí=íç=î ~äî É=ëÜ~Ñí=äÉî ÉêKKKKKK= UP
êÉã çî É=Ñêçã =î ~äî É=ëÜ~Ñí=äÉî ÉêK=KKK= UN

qÜêçííäÉ=ëÜ~Ñí=Äì ëÜáåÖëI=êÉé~áêK=KKKK= RT

qÜêì ëí=ÄÉ~êáåÖ=E~åÇ=íÜêì ëí=ëäÉÉî ÉF=
~ëëÉã ÄäÉ=KKKKKKKKKKKKKKKKKKKKK=TT
êÉã çî É=KKKKKKKKKKKKKKKKKKKKKK=TO

qÜêì ëí=ï ~ëÜÉêI=~ëëÉã ÄäóK=KKKKKKKKK=NTR
qáã áåÖ=
ã ~ÖåÉíç
áåíÉêå~ä=KKKKKKKKKKKKKKKK=NNTJNNU
íç=íÜÉ=ÉåÖáåÉ=KKKKKKKKKKKKKKKK=NON

ã ~êâë=KKKKKKKKKKKKKKKKKKKKKKKK=NNU

OPM



qj =VJNTRMa
fk a bu

qJ̀ çåíDÇ= m~ÖÉ=k çK

qççäI=ëéÉÅá~äI=Ñçê=Åì êêÉåí=äáã áí~íçê=
~åÇ=êÉî ÉêëÉ=Åì êêÉåí=Åì íJçì íK=KKKKK=NSM

qççäëI=çî ÉêÜ~ì ä
Å~êÄì êÉíçê= KKKKKKKKKKKKKKKKKKK=SQ
Åê~åâáåÖ=ÉäÉÅíêáÅ=ëí~êíÉê=KKKKKKKK=NTV
Åì êêÉåí=äáã áí~íçê=~åÇ=êÉî ÉêëÉ=Åì ê=
êÉåí=Åì íJéì í=KKKKKKKKKKKKKKKK=NSM

Ñì Éä=éì ã é=KKKKKKKKKKKKKKKKKKKK=PR
ÖÉåÉê~íçê=KKKKKKKKKKKKKKKKKKKK=NQR
ã ~ÖåÉíç=KKKKKKKKKKKKKKKKK=NOOJNOQ
éêÉëëì êÉ=êÉÖì ä~íçê=KKKKKKKKKKKKK=QP

qêçì ÄäÉ=ëÜççíáåÖ
~áê=ÅäÉ~åÉê=KKKKKKKKKKKKKKKKKKK=NN
ÄÉ~êáåÖë=KKKKKKKKKKKKKKKKKKK=NMJNN
Å~êÄì êÉíçê
~í=áÇäÉ=ëéÉÉÇ=KKKKKKKKKKKKKKKK=RQ
äÉ~â~ÖÉ=KKKKKKKKKKKKKKKKKK=NNJNO

ÅçäÇ=ï É~íÜÉê=ÇáÑÑáÅì äíáÉëK=KKKKKKKK= NN
ÉåÖáåÉ=ëí~êí=Äì í=ëíçéëK=KKKKKKKKK= S
Ñ~áäì êÉ=çÑ=ÉåÖáåÉ=íç=ëí~êíK=KKKKKKK=PJS
Ñì Éä=KëóëíÉã =íêçì ÄäÉëK=KKKKKKKKK=P! Q
çî Éêéêáã áåÖ= KKKKKKKKKKKKK= Q
ì åÇÉêéêáã áåÖ=KKKKKKKKKKKKK= Q

áÖåáíáçå=ëóëíÉã =íêçì ÄäÉëKKKKKK=Q! R
ã ÉÅÜ~åáÅ~ä=íêçì ÄäÉë=KKKKKKKKK=R! S

ÖÉåÉê~ä=ÇáëÅì ëëáçå=KKKKKKKKKKKKK= P
äçï K=éçï Éê=~åÇ=ì åÉî Éå=êì ååáåÖK=K= K= S! U=
çáä=ÅççäÉê=KKKKKKKKKKKKKKKKKKKK=OMR
çáä=Çáäì íáçå=ëçäÉåçáÇ=î ~äî ÉK=K= K= ONM!ONN=
çáä=éêÉëëì êÉI=äçëë=çÑKKKKKKKKKKKK=U! NM
Å~ì íáçå=KKKKKKKKKKKKKKKKKKKK= U
áåëéÉÅíáçåë=~åÇ=êÉã ÉÇáÉëK=KKKK=U! NM

çáä= íÉã éÉê~íì êÉI= ÉñÅÉëëáî ÉI= ~åÇ=
ÜáÖÜ=çáä=Åçåëì ã éíáçåK=KKKKKK=NMJNN

î ~äî É=~åÇ=î ~äî É=ÖÉ~êKKKKKKKKKKK= T

ì
r åÇÉêéêáã áåÖ=íÜÉ=ÉåÖáåÉK=KKKKKKKK= Q
r ëáåÖ=~êã I=Çì íáÉë=çÑKKKKKKKKKKKKKK=VM

s ~Åì ì ã =êÉ~ÇáåÖë=çÑ=Ñì Éä=éì ã éK=KKK= QM
s ~äî É=EpÉÉ=~äëç=ì åÇÉê=l áä=Çáäì íáçå=
î ~äî ÉF
ÑêÉÉ=ã çî Éã Éåí=áå=Üçì ëáåÖI=ÅÜÉÅâ=
áåÖ=KKKKKKKKKKKKKKKKKKKKKKKK= V

áåäÉíI=çì íäÉíI=~åÇ=Çá~éÜê~Öã I=çî Éê=
Ü~ì ä=KKKKKKKKKKKKKKKKKKKKKKK=ST

åÉÉÇäÉI=ì ëÉ=~åÇ=çéÉê~íáçå=KKKKKKKK=NS
ëÉ~íI=ÅÜÉÅâáåÖ=KKKKKKKKKKKKKKKK= U
íêçì ÄäÉI=ÅÜÉÅâáåÖ=KKKKKKKKKKKKK= T

m~ÖG=kçK

s ~äî É=ëÜ~Ñí=Äì ëÜáåÖë
áåëí~ää=áå=ÄçñKKKKKKKKKKKKKKKKKK=UP
êÉã çî É=Ñêçã =ÄçñKKKKKKKKKKKKKK= UN

s ~äî É=ëÜ~Ñí=äÉî Éê
~ëëÉã ÄäÉ=KKKKKKKKKKKKKKKKKKKKK=UP
êÉã çî É=KKKKKKKKKKKKKKKKKKKKKK=UN

s ÉÜáÅäÉ
áåëéÉÅíáçå=çÑ=çáä=í~åâë=çåK=K= K= NUV! NVN=
çáä=ÑáäíÉêI=ã ~áåíÉå~åÅÉ=çÑ=çåKKKKK=NVV

s Éåíì êá=íì ÄÉI=êÉ~ëëÉã ÄäóKKKKKKKKKK= SM
s ÉêíáÅ~ä=Ñì Éä=í~åâë
áåëí~ää~íáçå=KKKKKKKKKKKKKKKKK=PNJPO
êÉã çî ~ä= KKKKKKKKKKKKKKKKKKK=OQJOR

s áÄê~íçê=Åçåí~Åíë
ÅäÉ~åáåÖ=KKKKKKKKKKKKKKKKKKK=VMJVN
êÉã çî ~ä= KKKKKKKKKKKKKKKKKKKKK=VM

s çäí~ÖÉ=Åçåíêçä
~ëëÉã Ääó= KKKKKKKKKKKKKKKKKKK=NRR
ÇÉëÅêáéíáçå=KKKKKKKKKKK=NPOINQSJNRM
Åì êêÉåí=äáã áí~íçê=KKKKKKKKKKKK=NQS
ÖÉåÉê~ä=KKKKKKKKKKKKKKKKKKKK=NQS
êÉî ÉêëÉ=Åì êêÉåí=Åì íJçì íKKKKKKK=NRM
î çäí~ÖÉ=êÉÖì ä~íçê=KKKKKKKKKKK=NQS

Çáë~ëëÉã Ääó=KKKKKKKKKKKKKK=NRMJNRP
áåëí~ää~íáçå= KKKKKKKKKKKKKKKKKK=NSM
ã ~áåíÉå~åÅÉ= KKKKKKKKKKKKK=NRP! NRR
Åçåíêçä=ÄçñI=áåëéÉÅíáçåKKKKKKKK=NRP
Åì êêÉåí=äáã áí~íçê=KKKKKKKK=NRPJNRR
êÉî ÉêëÉ=Åì êêÉåí=Åì íJçì íKKKKKKK=NRR
î çäí~ÖÉ=êÉÖì ä~íçê=KKKKKKKKKKKK=NRP

ã çÇáÑóáåÖ=íóéÉ=SSTJOJ^ =íç
SSTJQJ^ = KKKKKKKKKKKKKKK=NRRJNRU

êÉã çî ~ä=KKKKKKKKKKKKKKKKKKKKK=NRM
íÉëí
Åì êêÉåí=äáã áí~íçê= KKKKKKKKKKK=NRU
Ñáå~ä= KKKKKKKKKKKKKKKKKKKKKK=NRR
éçëáíáçå= KKKKKKKKKKKKKKKKKKK=NRR
êÉî ÉêëÉ=Åì êêÉåí=Åì íJçì íK=K= K= NRU! NSM=
î çäí~ÖÉ=êÉÖì ä~íçê=KKKKKKKKKKKK=NRU

íççäEëF=KKKKKKKKKKKKKKKKKKKKKK=NSM
s çäí~ÖÉ=êÉÖì ä~íçê
ÇÉëÅêáéíáçå=KKKKKKKKKKKKKKKKKKK=NQS
ã ~áåíÉå~åÅÉ= KKKKKKKKKKKKKKKKK=NRP
êÉã çî É=KKKKKKKKKKKKKKKKKKKKKK=NRM
íÉëí=KKKKKKKKKKKKKKKKKKKKKKKKK=NRU

ï
t ~ëÜÉêëI=ì ëÉ=çÑKKKKKKKKKKKKKK=NNQJNNS
t ÉáÖÜí=~åÇ?ëÜ~Ñí=~ëëÉã Ääó=EÖçî ÉêåçêF=
áåëí~ää=KKKKKKKKKKKKKKKKKKKKKKK=TT
êÉã çî É=KKKKKKKKKKKKKKKKKKKKKK=TO

OPN



qj =VJNTRMa
fkabu

t J̀ çåíDÇ= mÇÑäÉkçK= m~ÖÉ=kçK

t Éí=ã ÉíÜçÇ=Ñçê=ÅäÉ~åáåÖ=Ñì Éä=í~åâë= OV= ã ~ÖåÉíç=KKKKKKKKKKKKKKKKKK=NONJNOO
t áåÇáåÖ= ã ~åáÑçäÇ= KKKKKKKKKKKKKKKKKKKK=NOU
Åçáä= KKKKKKKKKKKKKKKKKKKKKKKK= VR
éêáã ~êó= KKKKKKKKKKKKKKKKK=VRJVT= J= J= D
ëÉÅçåÇ~êó=KKKKKKKKKKKKKKKKKK=VT= v çâÉ=~ëëÉã Ääó=EÖçî ÉêåçêF

t áêáåÖ= ã ~áåíÉå~åÅÉ= KKKKKKKKKKKKKKKKK=NPU
Å~ì íáçå=áå=íÉëíáåÖ=áÖåáíáçå=Ü~êåÉëëK= NPM= åÉï I=~ëëÉã Ääó=KKKKKKKKKKKKKKKK=TV

x^ K=d K=MSOKNN=ETJNNJQOF= ?f=
l Kl K=QSNLNVOTQ=l Kl K=EUJNOJQOF=g

_ v =l o a bo =l c=qe b=pb` o bq^ o v =l c=t ^ oW

d K=` K=j ^ o pe ^ i i I
` ÜáÉÑ=çÑ=pí~ÑÑK

l cc f` f^ i W
gK=̂ K=r i fl I

j ~àçê=d ÉåÉê~äI
qÜÉ=̂ Çàì í~åí=d ÉåÉê~äK

a fpqo f_ r qfl k =W
o =VEOFX=f_ å=VENFX=Ǹ =VEPFK=

Ecçê=Éñéä~å~íáçå=çÑ=ëóã ÄçäëI=ëÉÉ=cj =ONJSKF

OPO
mr _ i f` ^qfl k p=a bm̂ o qj bk q=K=o ^o Nq^k=^o pbk^ i


