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TECHNICAL DESCRIPTION
Model BR 18/11
Machine Dimensions
L X W X H 43” X 21” X41”
Net Weight 157lbs.
Solution / Recovery Tank 11 gal. / 12 gal.
Squeegee Width 31”
Design Characters
Tank Construction Polyethylene
Cleaning System
Brush Type Cylindrical
Brush Width 18”
Brush RPM 1300
Brush Pressure 50 lbs.
Cleaning Path 18”
Productivity
Cleaning Rate (Sq. Ft Per Hour) 5000
Motors
Vacuum Motor .6 hp
Brush Motor .6 hp
Sound Level 66 dB
Battery
Voltage 24



Long Term Buyer Protection Limited Warranty

10 Years*
Plastic water tanks and Rotationally-molded bodies

2 Years*
Parts on all Tornado cleaning equipment

1 Year*
Labor on all Tornado cleaning equipment

1 Year*
Warranty on batteries, one year prorated

All battery warranties are handled directly by the battery manufacturer, on a one year prorated basis

Tornado Industries, LLC. (Tornado) warrants to the end/user customer that the Tornado product(s) will 
be free from defects in material and workmanship for the duration(s) described below.  This limited 
warranty DOES NOT cover machines and/or components subject to normal wear and tear, damage 
that occurs in shipping, failures resulting from modification, accident, unsuitable operating environ-
ment, misuse, abuse, neglect, or improper maintenance by you.  For full details, contact your Autho-
rized Tornado Distributor, Service Center, or the Tornado Technical Service Department.  Tornado 
sales and service representatives are not authorized to waive or alter the terms of this warranty, or to 
increase the obligations of Tornado under the warranty.

Terms subject to change without notice
1.  Except all Windshears™ Blowers, Storm, TV2SS, Side and Downdraft, Insulation Blowers, CV 30, 
CV 38, CK14/1 PRO, CK 14/2 PRO, SWM 31/9, CK LW13/1, CK LW 13/1 ROAM, CV 38/48 Dual, 
PV6, PV10, PV6 ROAM, Wall Mount Vacuum and all chargers are warranted for 1 (one) year for both 
parts and labor.
2.  All non-wear item parts purchased after warranty expiration are warranted for 90 days.
3.  Warranty starts from the date of sale to the consumer or, at Tornado’s discretion, 6 months after 
the dealer purchased the unit from Tornado, whichever comes first.
4.  The EB 30 is warranted for a period of 90 days for both parts and labor.
5.  The warranty on engines used on propane powered equipment is limited to motor manufacturer’s 
warranty.
6.  Ride-on Scrubbers are warranted for 24 months, parts, 6 months labor or 1,000 hours, whichever 
occurs first.

Note: Tornado, The Latest Dirt, Floorkeeper, 
Carpetkeeper, Carpetrinser, Carpetrinser/Dryer, 
Headmaster, Taskforce, PAC-VAC, T-Lite, Glazer, 
Windshear, Max-Vac and Trot-Mop are trademarks 
of Tornado Industries

Website: www.tornadovac.com
Phone 1-800-VACUUMS
Fax 817-551-0719
Address 3101 Wichita Court
Fort Worth, TX 76140

Form F2662.©2017.  All rights reserved
1-800-VACUUMS   90 Years of Cleaning Innovation A Tacony Company 
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GENERAL SAFETY
RULES

The rules below have to be

followed carefully in order

to avoid injuries to the

operator and damages to the

machine.

- Read the labels carefully

on the machine. Do not

cover them for any reason

and replace them

immediately if damaged.

- The machine must be used

exclusively by authorized

staff who has been

instructed for its use.

- During the working of the

machine, pay attention to

other people, especially

children.

- Do not mix different

detergents, avoid harmful

odors.

- Do not place any liquid

containers onto the

machine.

- Storage temperature:

between 33°F and +110°F.

- Perfect operating

temperature: between 33°F

and 104°F.

- The humidity should be

between 30 and 95%.

- Do not use the machine in

an explosive atmosphere.

- Do not use the machine as

a means of transport.

- Do not use acid solutions

that could damage the

machine and/or injure

people.

- Avoid working with the

brush when the machine

stands still in order to

prevent floor damages.

- Do not use the machine on

surfaces covered with

inflammable liquids or dust

(for example hydrocarbons,

ashes or soot).

- In case of a fire, use a

powder fire extinguisher.

Do not use water.

- Do not strike shelvings or

scaffoldings, where there is

danger of falling objects.

- Adapt the working speed

to the adhesion conditions.

- The machine has to carry

out simultaneously the

operations of washing and

drying.

- Signal the areas of wet

floors with suitable signs.

- If the machine does not

work properly, check by

conducting simple

maintenance procedures.

Otherwise, ask for technical

advice to an authorized

assistance center.

- Where parts are required,

ask for ORIGINAL spare

parts to the distributor

and/or to an authorized

dealer.

- Use only ORIGINAL

brushes.

- For any cleaning and/or

maintenance operations,

take off the power supply

from the machine.

- Do not remove covers on

areas that require the use of

tools.

- Do not wash the machine

with direct water jets or

with high water pressure,

nor with corrosive material.

- Every 200 working hours

have a machine checked

through an authorized

service department.

- In order to avoid scales on

the solution tank filter, do

not fill the detergent

solution many hours before

the machines’ use.

- Before using the machine,

check that all panels and

coverings are in the

position as indicated in this

use and maintenance

catalog.

- Be sure the recovery tank

is empty before removing

it.

- Restore all electrical

connections after any

maintenance operation.

- Provide for the scrapping

of the material of normal

wear following strictly the

respective rules.

- When your machine has

to stop activity, provide for

the appropriate waste

disposal of its materials,

especially oils, battery and

electronic components.

Consider that the machine

itself has been constructed

by recyclable materials.
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INTRODUCTORY COMMENT

Thank you for having chosen our machine. This floor-cleaning machine is used for industrial and

commercial cleaning and is able to clean any type of floor. During its forward movement, the combined

action of the brush and the detergent solution removes the dirt that is aspirated through the rear suction

assembly, giving a dry surface.

The machine must be used only for such purposes. It gives the best performance if it is used correctly and

maintained in perfect condition. We therefore ask you to read this instruction booklet carefully whenever

difficulties arise in the course of the machine’s use.

LEGEND INSTRUMENT BOARD AND
CONTROLS

1. CHARGE LEVEL DISPLAY: BATTERIES/HOUR
METER

2. VISUALIZATION PUSH BUTTON: HOUR/METER
3. SUCTION MOTOR SWITCH
4. SOLUTION VALVE OPEN SIGNAL LAMP

5. BRUSH MOTOR SWITCH
6. BRUSH ACTIVATION LEVERS
7. SOLUTION VALVE LEVER
8. SQUEEGEE LIFTING LEVER
9. BRUSH HEAD LIFTING PEDAL

LEGEND MACHINE
1. CASTER WHEELS
2. WHEELS
3. BRUSH HEAD
4. SOLUTION TANK
5. SCREW CAP FOR INLET DETERGENT SOLUTION
6. RECOVERY TANK
7. RECOVERY TANK DRAIN HOSE
8. INLET OPENING SUCTION HOSE
9. FLOAT ASSEMBLY COVER

10. INSTRUMENT BOARD
11. BRUSH ACTIVATION LEVER
12. HANDLE BARS
13. SOLUTION VALVE LEVER
14. SQUEEGEE LIFTING LEVER
15. BRUSH HEAD LIFTING PEDAL
16. SUCTION HOSE
17. BATTERY
18. SQUEEGEE ASSEMBLY
19. SPRING SQUEEGEE HOSE GUIDE
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SYMBOLS

BEFORE USE

Handling of the packed machine

The machine is supplied with suitable packing

for forklift truck handling.

The total weight is 209 lbs.

Packing dimensions:

Base: 46.26 in. x 26.18 in.

Height: 46.65 in.
ATTENTION:
Do not place more than 2 pallets on top
of each other.

Unpacking the machine

1. Remove the external packing.

2. Unscrew the brackets (1+2) that secure the

machine to the pallet.

3. Move the machine backwards, as indicated

in figure, avoiding heavy contacts to

mechanical parts.

4. Keep the pallet for future transport.

Symbol denoting the solution valve.
Indicates the solution valve lever. Indicates the
signal lamp of the open solution valve.

Symbol denoting the brush.
Indicates the switch of the brush motor.

Symbol denoting the suction motor.
Indicates the switch of the suction motor.

Symbol denoting up – down of the squeegee.
Indicates the squeegee lever.

Symbol denoting the charge level of the
battery.

Symbol denoting the hour meter.

Indicates the exhaust hose of the recovery tank.

Indication of the maximum temperature of the
solution detergent.
It is placed near the charging hole of the solution
tank.

Symbol denoting the open book.
Indicates that the operator has to read the
manual before the use of the machine.

Warning symbol.
Read carefully the sections marked with this
symbol, for the security of both the operator and
the machine.
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Battery installation and
setting the battery type

This machine is equipped with two

batteries at 12V in series

connection, placed in its

appropriate compartment under the

recovery tank.  It must be handled

using suitable lifting equipment

(due to weight and coupling

system).

The connection of the battery

cables has to be carried out by

specialized staff, because the

inversion of polarity causes

damage of the electrical

components. Before the machine is

supplied with power, check that

the red cable is connected to the

positive (+) pole of the battery.

For battery installation, proceed as

follows:

1. Take off the squeegee hose (1).

2. Take off the suction cover (2)

after turning the blocking levers

(3).

3. Take off the recovery tank (4).

4. Place the battery in its

compartment.

5. Connect the terminals,

respecting the polarities, avoiding

contact with other parts that could

create short circuit.

6. Reassemble all parts.

ATTENTION:
In case of GEL battery
installation, it is necessary to
set the battery check card.

Please contact an authorized
technical assistant.

ATTENTION:
Strictly follow
manufacturer/distributor
indications for the
maintenance and daily
recharge of the battery.
Specialized staff, using
suitable protection and
accessories, must execute all
installation and maintenance
operations.

Battery charger

Be sure that the battery charger is

suitable for the installed battery

both for their capacities and for

type GEL and equivalent.

ATTENTION:
Qualified staff must carry out
this operation. A wrong or
faulty cable connection can
create serious damage to
persons or things.

Battery recharging
Bring the machine on a leveled

surface.

Plug in battery connector (1)

placed in the rear part of the

machine, to connector (3) of the

battery charger.

ATTENTION:
Never charge a GEL battery
with a non-suitable charger.
Strictly follow the
instructions supplied by the
battery and charger
manufacturer.
In order not to cause
permanent damage to the
battery, it is necessary to
avoid their complete
discharge.  Provide
recharging within a few

minutes after battery
discharge signal starts
blinking.

NOTE: Never leave battery
completely discharged even
if the machine is not used. In
case of a traditional battery,
please check the electrolyte
level every 20 recharging
cycles and eventually fill
them up with distilled water.

ATTENTION:
For the daily recharge of the
battery, it is necessary to
follow strictly all the
indications given by the
manufacturer/distributor.
Qualified staff must carry out
all the installation and
maintenance operations.
Danger: Gas exhalations,
emission of corrosive liquids.
Do not approach in case of
fire.

Battery disposal

Dispose the battery properly.

Battery charge level
indicator

WHEN THE MACHINE IS

SWITCHED ON, THE DISPLAY

(1) SHOWS THE SETTING OF

THE BATTERY CHECK CARD:

GE 24: check card set for GEL

battery.
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On the display (1) the following

indication of the battery charge

level is digital and indicates the

percentage of the battery charge.

90 is the maximum charge, down

to a minimum of 10, indicating

every 10% decrease.

When the charge level reaches

10%, the display starts blinking

indicating the end of the battery

charge.

ATTENTION:
After a few seconds from the
four blinking ‘’----’’ dashes,
the brush motor stops
automatically. It is possible
to finish the drying operation
before proceeding to the
recharge.

Hour meter

The machine is equipped with an

hour meter located on the same

display of the battery's charge level

indicator (1). Keep the button (2)

pressed for more than 3 seconds,

the first data indicates the working

hours and after a few seconds, the

working minutes are shown.

Squeegee assembly
With the squeegee support

lowered, slide the two stud bolts

(1) placed on the upper part of the

squeegee inside the slots on the

support. Block the squeegee by

rotating the lever (2) clockwise.

Insert the squeegee hose (3) into

its coupling, respecting its position

as indicated in the figure.

Adjustment of the
squeegee height

The squeegee must be adjusted in

height depending on the rubber

wear. In order to guarantee a

perfect drying during the

operation, the lower blade of the

rear squeegee rubber (4) must

work slightly bent backwards

(operator side) in uniformed way

in all its length.

Turn the two knobs (5) clockwise

to increase the bending of the

rubber and counterclockwise to

decrease the rubber bending.

A label placed near the two knobs

(5) indicate rotation to increase or

reduce the height.

Note: The wheels of the squeegee

support must be adjusted through

the knobs (5) at the same height so

that the squeegee works parallel to

the floor.

Adjustment of the
squeegee inclination

To increase the rubber bending in

the central part, it is necessary to

tilt the squeegee rotating

counterclockwise the knob (6).

To increase the rubber bending on

the squeegee extremities, rotate the

knob clockwise.

Brush assembly

1. Take off the electric supply to

the brush motor unplugging the

battery connector (1).

2. Step on the pedal to lift the

brush head.

3. With the brush head in lifted

position, unscrew the two wing

nuts (1) and then remove the side

support of the brush (2).

4. Insert the brush (3) into their

seats from the side of the

hexagonal coupling, find the

coupling at the opposite end and

insert them completely.

5. Reposition the side support (2)

so that the support pins enter into

the bearing holes visible at the

center of the brush frame.

6. Retighten and block the wing

nuts.

ATTENTION:
Use only the brush supplied
with the machine. The use of
other brushes can damage
the machine.
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Recovery tank

Check that the cover of the suction

float filter (1) is correctly secured

after rotating the levers and

whether the suction motor hose (2)

is correctly connected.

Verify also that the squeegee
hose is correctly inserted into
the seats (3 and 4), and that
the drain hose (5) has the plug
in place.

Detergent solution tank
The capacity of the detergent

solution tank is indicated in the

technical data.

Open the screw cover cap (1)

placed in the rear left part of the

machine and fill the detergent

solution tank with clean water at a

maximum temperature of 122°F.

Add the liquid detergent in the

percentage and conditions as

indicated by the manufacturer. To

avoid excessive foam presence,

which could cause problems to the

suction motor, use the minimum

percentage of detergent. Screw

down the cap to close the tank.

ATTENTION:
Use always-low foam
detergent. To avoid foam
presence, before starting
working operation, introduce
into the recovery tank a
minimum quantity of anti-
foam product. Never use
pure acid.

FLOOR CLEANING
Connection of the
battery to the machine

Plug in the battery connector (1) to

the machine connector (2), placed

in the rear part of the machine.

Starting the machine

1. Press the brush motor switch

(5).

2. Check the battery type and the

charge level on the display (1).

3. Press the suction motor switch

(3).

4. Using the solution valve lever

(8) adjust the solution detergent

quantity bringing the floor

uniformly wet, avoiding the

leakage of detergent from the

protection. Always consider that

the correct quantity of solution

detergent depends on the type of

floor, its dirtiness and machine’s

speed.

When using this lever, the

indicator on the instrument board

of the open solution valve (4) will

turn on.

5. With the brush base lifting pedal

(10) lower the brush base.

6. Use the squeegee-lifting lever

(9) to lower the squeegee.

7. By activating the levers (7), the

brush will start rotating resulting to

the machine’s forward movement.

The squeegee will start drying the

floor.

8. During the first hours check that

the detergent solution flow is

appropriate and that the squeegee

adjustment guarantees a perfect

drying action.

Adjustment of brush
pressure
Through the knob (1) placed on

the internal part of the front right

wheel, it is possible to adjust the

brush pressure on the cleaned

surface.

By turning the knob clockwise, the

pressure increases, rotating the

wing nut counterclockwise, the

pressure decreases.

This device allows a more efficient

cleaning action on very difficult

and dirty surfaces.

Overflow device
In order to avoid serious damage

to the vacuum motor, the machine

is equipped with a float that

intervenes when the recovery tank

is full, closing the suction hose and

stopping the suction.

When this happens, it is necessary

to empty the recovery tank.

1. Hold the drain hose placed in

the front part of the machine.

2. Take off the drain plug by

pulling its lever. Empty the

recovery tank into appropriate

containers, according to the

standard norms for the liquid

disposal.
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ATTENTION:
This operation must be
carried out using gloves for
protection against dangerous
solutions.

STOPPING OF THE
MACHINE AFTER
CLEANING OPERATION

Before executing any type of

maintenance:

1. Close the solution valve lever

(8) and check that the indicator for

the open solution valve (4) on the

instrument board turns off.

2. Lift the brush head using the

pedal (10).

3. Lift the squeegee with the lever

(9).

4. Turn the brush motor switch off

(5).

5. Turn the suction motor switch

off (3).

6. Bring the machine to an

appropriate place for draining

tanks.

ATTENTION:
The machine is not equipped
with a parking brake;
therefore do not leave it on
slopes.

DAILY MAINTENANCE

Recovery tank cleaning

1. Hold the drain hose placed in

the front part of the machine.

2. Take off the drain plug by using

its lever. Empty the recovery tank

into appropriate containers (see

under "OVERFLOW DEVICE").

3. Take off the suction cover (1)

after rotating the blocking levers

(2).

4. Take off the filter and filter

protection.

5. Rinse the tank with a water jet.

ATTENTION:
This operation must be
carried out using gloves for
protection against dangerous
solutions.

Emptying detergent
solution

To empty the detergent
solution remaining in the
solution tank:
1. Bring the machine to an
appropriate place for tank
draining.
2. Unscrew the solution tank
cap.
3. Remove solution filter, let it
drain.

ATTENTION:
This operation must be
carried out using gloves for
protection against dangerous
solutions.

Suction filter cleaning

1. Take off the suction cover (1)

after rotating the blocking levers

(2).

2. Take off the filter and filter

protection.

3. Clean all parts with a water jet

especially inside surfaces and filter

bottom.

4. Carry out carefully the cleaning

operations.

5. Reassemble all parts.

Brush cleaning

Disassemble the brush and clean

them with a water jet (for

disassembly,  see as follows under

“BRUSH DISASSEMBLY”).

Brush disassembly

1. Lift the brush head by lowering

the pedal (10).

2. Take off the electric supply to

the brush motor unplugging the

battery connector (1).

3. With the brush head in lifted

position, unscrew the two wing

nuts (1) and then remove the side

support of the brush (2).

4. Take off the brush (3) from their

seats to proceed for their cleaning

or replacement.

5. To reassemble, insert the brush

(3) into their seats from the side of

the hexagonal coupling.  Make

sure the coupling is at the opposite

end.

6. Reposition the side support (2)

so that the support pins enter into

the bearing holes visible at the

center of the brush frame.

7. Retighten and block the wing

nuts.
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ATTENTION:
The execution of brush
disassembly operations with
electric supply on may cause
hand injuries.

ATTENTION:
The handling of the brush
operation must be carried out
using suitable gloves to
protect both mechanically
from contact with the bristles
and the chemical risk of
contact with dangerous
solutions.

Squeegee cleaning

Keeping the squeegee clean

guarantees the best drying action.

For cleaning, it is necessary to:

1. Take off the squeegee hose (3)

from its coupling.

2. Disassemble the squeegee from

its support by rotating the lever (2)

counterclockwise and sliding the

stud bolts (1) in their slots up to

their release.

3. Clean with care the internal part

of the squeegee inlet eliminating

eventual dirt residuals.

4. Clean with care the squeegee

rubbers.

5. Reassemble all parts.

WEEKLY
MAINTENANCE

Rear squeegee rubber
replacement

Check the squeegee rubber wear

and eventually turn or replace it.

For replacement, it is necessary to:

1. Lift the squeegee using the lever

(fig. 1, pos. 17).

2. Release the hook (4) of the

rubber holder blade and take the

rubber off.

3. Turn the rubber to a new side or

replace it.

To reassemble the squeegee
repeat in reverse the operations
mentioned above, inserting the
rubber on the guides (5) and
blocking it with the rubber
holder blade.

Squeegee hose cleaning

In case of insufficient suction,

check that the squeegee hose is not

obstructed. To clean it, proceed as

follows:

1. Take off the hose from the

squeegee coupling (1) and release

the guide spring of the suction

hose (2).

2. Wash the inside of the hose with

a water jet, from the squeegee hose

side.

3. To reassemble the hose repeat in

reverse the operations mentioned

above.

Cleaning of solution
tank and filter

1. Bring the machine to an

appropriate place for draining

tanks.

2. Unscrew the solution tank cap

(1).

3. Remove solution filter (2).

4. Rinse the solution tank with a

water jet.

5. Rinse the solution tank filter

placed inside the exhaust plug,

under the machine.

6. Reassemble all parts and close,

if present, the solution valve of the

drainage device.

ATTENTION:
This operation must be
carried out using gloves for
protection against dangerous
solutions.

TWO-MONTH
MAINTENANCE

Front squeegee rubber
replacement

Check the wear of the squeegee

rubber and eventually replace it.

For replacement, it is necessary to:

1. Take off the squeegee hose (3)

from its coupling.

2. Disassemble the squeegee from

the support rotating the levers (2)

counterclockwise sliding the stud

bolts (1) in their slots.

3. Unscrew the wing nuts (4) in the

front part of the squeegee.

4. Take off the rubber holder

blade.

5. Replace the front rubber.

6. Reassemble all parts.

The checking of all the other

machine operations is left to an

authorized technical assistant.
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TROUBLESHOOTING
GUIDE

Signals on the display

A001: Indication of the version of

the electronic check card (the last

number indicates the revision of

the check card).

GE24: Indication battery check

card set for gel battery.

---- (blinking): signal indicating

the discharged battery and

intervention of the brush stop

device.

The vacuum does not
work
Verify that the switch (3) is on.

If the problem persists, please

contact an authorized technical

assistant.

The brush motor does
not work

1. Check the charge level of the

battery.

2. Check that the battery connector

(1) is correctly plugged in.

3. Verify that the switch (5) is on.

4. Activate the levers.

If the problem persists, please

contact an authorized technical

assistant.

ATTENTION:
Never leave the battery
discharged for a long time.

Insufficient water on the
brush

1. Check that the solution valve

lever (8) is open.

2. Check the level of the liquid in

the solution tank.

3. Check that solution filter (1) is

clean.

If the problem persists, please

contact an authorized technical

assistant.

The machine does not
clean properly

1. The brush does not have the

suitable bristle dimension: use

only original brush. For advice,

contact an authorized technical

assistant.

2. The brush bristles are worn out.

Check the brush wear condition

and eventually replace them.

To replace the brush, see

instructions at paragraph “BRUSH

DISASSEMBLY” and “BRUSH

ASSEMBLY”.

3. The solution detergent is

insufficient: open more the

solution valve.

4. Check that the liquid detergent

is in the recommended percentage.

Contact authorized technical

assistance for advice.

The squeegee does not
dry perfectly

1. Check that the squeegee rubbers

are clean.

2. Check the height and inclination

of the squeegee (see under

“SQUEEGEE” in “BEFORE

USE”).

3. Check that the suction hose is

correctly inserted in the proper seat

on the recovery tank.

4. Clean the suction filter.

5. Replace the rubbers if worn out.

6. Check that the vacuum switch is

on.

7. Check that the recovery tank is

empty.

Excessive foam
production

Check that low foam detergent has

been used. Eventually add small

quantities of anti foam liquid into

the recovery tank.

Please be aware that a bigger
quantity of foam is produced
when the floor is not very dirty.
In this case please dilute
detergent solution.
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INTERVENTION DAILY WEEKLY
TWO-

MONTH
SIX-MONTH

RECOVERY TANK CLEANING •

SUCTION FILTER CLEANING •

SOLUTION TANK FILTER CLEANING •

BRUSH CLEANING •

BRUSH DISASSEMBLY •

SQUEEGEE CLEANING •

FRONT SQUEEGEE RUBBER REPLACEMENT •

REAR SQUEEGEE RUBBER REPLACEMENT •

SQUEEGEE ADJUSTMENT CHECK •

SQUEEGEE HOSE CLEANING •

SOLUTION TANK CLEANING •

BATTERIES ELECTROLYTE CHECK •

BRUSH MOTOR CHECK •

VACUUM MOTOR CHECK •

BRUSH BASE GROUP CHECK •

SCREW TIGHTENING •

PROGRAMMED MAINTENANCE



Please provide additional information on
Tornado equipment: (Check choices below)

  __ Automatic Scrubbers   __Sweepers
  __Propane Floor Machines   __Rotary Floor Machine
  __High Speed Burnishers   __Carpet Vacuums
  __Carpet Extractors & Spotters   __Wet/Dry Vacs
  __ Steam Cleaners    __Jumbo Vacs
  __Ride-On Equipment      __Pressure Washers

See complete product info at www.tornadovac.com
Selling Dealer:(Required)__________________________

Warranty
Registration 
Form

_____________________________________________________________________________
Company/Institution     

_____________________________________ ____________________________________
Contact Name     Title

_____________________________________ ____________________________________
Address      City/State/Zip Code

_____________________________________ ____________________________________
Phone      Fax

_____________________________________ ____________________________________
Date of Purchase    Email 

Please Print Clearly

See white metal plate or sticker on unit for this information.

MACHINE TYPE/MODEL NUMBER: MACHINE SERIAL NUMBER:
1. 1.
2. 2.
3. 3.
4. 4.

How did you first learn about 
Tornado cleaning and
 maintenance equipment?

In square feet (meters)

Total Hard Floor Area
Total Carpeted Area

Square feet (square meters)
o Contacted by local dealer
o Previous experience with 

Tornado products
o Reputation/

Recommendation
o Advertising
o Direct mail
o Internet
o Other

o 0-10,000 (0-930)
o 10-50,000 (930-4,650)
o 50-250,000 (4,650-23,250)
o Over 250,000 (over 

23,260)

o 0-10,000 (0-930)
o 10-50,000 (930-4,650)
o 50-250,000 (4,650-23,250)
o Over 250,000 (over 

23,260)

Damage or defect arising from abuse, neglect or other misuse is excluded from this warranty. Other items 
may or may not apply based on your specific machine. If any defect occurs, the warranty is voided if service is 
attempted by non-Authorized Tornado Service Centers.

©2017 Tornado Industries. All rights reserved.
X8449-TOR  1/2017

          Facility Description (please circle all that apply)

1. School  9.    Hospital 17.   U.S. Govt.
2. Retail Store 10.   Nursing Home 18.   Other Govt.
3. Restaurant 11.   Religious Institution 19.   Auto Service
4. Office Building 12.   Airport 20.   Airport
5. Contract Cleaning 13.   Warehouse 21.   Non-Profit
6. Light Manufacturing 14.   Apartment/Condo 22.   Other (specify)
7. Heavy Manufacturing 15.   Warehouse         
8. College/University 16.   Supermarket

Return to :
Tornado Industries
3101 Wichita Court
Fort Worth, TX 76140
Fax: 817-551-0719
or online at
www.tornadovac.com



= = =

b= = b=
=

= NT

ðkaf`b=
=
ibvbka^=q^_ibol=ab=fkpqorjbkqlp=v=j^kalp= NU 

ibvbka^=jžnrfk^= NU 

^``bploflp=lm`flk^ibp= NV 

abp`ofm`fþk=q°`kf`^= NV 

^asboqbk`f^= OM 

kloj^p=dbkbo^ibp=ab=pbdrofa^a= OM 

pfj_lildð^= OM 

^kqbp=abi=bjmibl= ON 

jçîáãáÉåíç=ã•èìáå~=ÉãÄ~ä~Ç~= ON 

aÉëÉãÄ~ä~àÉ=ÇÉ=ä~=ã•èìáå~= ON 

fåëí~ä~Åáµå=ÇÉ=ä~ë=Ä~íÉê∞~ë=ó=êÉÖìä~Åáµå=ÇÉä=íáéç=ÇÉ=ä~=Ä~íÉê∞~= ON 

`~êÖ~Ççê=ÇÉ=ä~ë=Ä~íÉê∞~ë= ON 

`~êÖ~Ççê=ÇÉ=ä~ë=Ä~íÉê∞~ë=áåÅçêéçê~Çç=EçéÅáçå~äF= ON 

oÉÅ~êÖ~=ÇÉ=ä~ë=Ä~íÉê∞~ë= ON 

oÉÅ~êÖ~=ÇÉ=ä~ë=Ä~íÉê∞~ë=Åçå=Å~êÖ~Ççê=ÇÉ=ä~ë=Ä~íÉê∞~ë=áåÅçêéçê~Çç=EçéÅáçå~äF= ON 

bäáãáå~Åáµå=ÇÉ=ä~ë=Ä~íÉê∞~ë= OO 

fåÇáÅ~Ççê=ÇÉ=åáîÉä=ÇÉ=Å~êÖ~=ÇÉ=ä~ë=Ä~íÉê∞~ë= OO 

`ìÉåí~Üçê~ë= OO 

jçåí~àÉ=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç= OO 

oÉÖä~àÉ=ÇÉ=ä~=~äíìê~=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç= OO 

oÉÖä~àÉ=ÇÉ=ä~=áåÅäáå~Åáµå=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç= OO 

jçåí~àÉ=ÇÉ=äçë=ÅÉéáääçë= OO 

aÉéµëáíç=ÇÉ=êÉÅìéÉê~Åáµå= OP 

aÉéµëáíç=ÇÉ=ëçäìÅáµå=ÇÉíÉêÖÉåíÉ= OP 

ifjmfbw^=ab=ilp=prbilp= OP 

`çåÉñáµå=ÇÉ=ä~ë=Ä~íÉê∞ë=~=ä~=ã•èìáå~= OP 

^ÅÅáçå~ãáÉåíç=ÇÉ=ä~=ã•èìáå~= OP 

oÉÖä~àÉ=ÇÉ=ä~=éêÉëáµå=ÇÉ=äçë=ÅÉéáääçë= OP 

aáëéçëáíáîç=ÇÉ=éêçíÉÅÅáµå=ëçÄêÉÅ~êÖ~=ãçíçê=ÇÉ=äçë=ÅÉéáääçë=EçéÅáçå~äF= OP 

aáëéçëáíáîç=êÉÄçë~ÇÉêç= OQ 

aÉëÅ~êÖ~=ëçäìÅáµå=ÇÉíÉêÖÉåíÉ= OQ 

aáëéçëáíáîç=ÇÉ=ÇÉëÅ~êÖ~=ÇÉ=ä~=ëçäìÅáµå=ÇÉíÉêÖÉåíÉ=EçéÅáçå~äF= OQ 

^î~åÅÉ= OQ 

m~ê~Ç~= OQ 

abqbk`fþk=ab=i^=jžnrfk^=^i=cfk^i=ab=i^=ifjmfbw^= OQ 

j^kqbkfjfbkql=af^ofl= OQ 

iáãéáÉò~=ÇÉéµëáíç=ÇÉ=êÉÅìéÉê~Åáµå= OQ 

iáãéáÉò~=ÇÉä=Ñáäíêç=ÇÉ=~ëéáê~Åáµå= OQ 

iáãéáÉò~=ÇÉ=äçë=ÅÉéáääçë= OQ 

aÉëãçåí~àÉ=ÇÉ=äçë=ÅÉéáääçë= OQ 

iáãéáÉò~=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç= OR 

j^kqbkfjfbkql=pbj^k^i= OR 

pìëíáíìÅáµå=ÇÉä=ä~Äáç=íê~ëÉêç=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç= OR 

iáãéáÉò~=ÇÉä=íìÄç=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç= OR 

iáãéáÉò~=ÇÉä=ÇÉéµëáíç=ëçäìÅáµå=ó=Ñáäíêç= OR 

j^kqbkfjfbkql=_fjbpqo^i= OR 

pìëíáíìÅáµå=ÇÉä=ä~Äáç=ÇÉä~åíÉêç=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç= OR 

`lkqoli=ab=crk`flk^jfbkql= OS 

pÉ¥~äÉë=ëçÄêÉ=Éä=Çáëéä~ó= OS 

bä=ãçíçê=ÇÉ=~ëéáê~Åáµå=åç=ÑìåÅáçå~= OS 

bä=ãçíçê=ÇÉ=äçë=ÅÉéáääçë=åç=ÑìåÅáçå~= OS 

içë=ãçíçêÉë=åç=ÑìåÅáçå~å= OS 

bä=~Öì~=Éå=äçë=ÅÉéáääçë=åç=Éë=ëìÑáÅáÉåíÉ= OS 

i~=ã•èìáå~=åç=äáãéá~=ÄáÉå= OS 

i~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=åç=ëÉÅ~=éÉêÑÉÅí~ãÉåíÉ= OS 

mêçÇìÅÅáµå=ÉñÅÉëáî~=ÇÉ=Éëéìã~= OS 

j^kqbkfjfbkql=moldo^j^al= OT 

`bmfiilp=^`lkpbg^alp= OT 

d^o^kqð^=ifjfq^a^=^=i^odl=mi^wl=ab=molqb``fþk=^i=`ljmo^alo= OU 

=



= = =

b= = b=
=

= NU

ibvbka^=q^_ibol=ab=fkpqorjbkqlp=v=j^kalp=
=
NK afpmi^v=kfsbi=`^od^=_^qboð^pL`rbkq^elo^p=
OK mrip^alo=sfpr^ifw^`fþk=`rbkq^elo^p=Eafpmi^vF=
PK fkqboormqlo=jlqlo=ab=^pmfo^`fþk=
QK fkaf`^alo=ab=pb¢^i=dofcl=^_fboql=

RK fkqboormqlo=jlqlo=ab=ilp=`bmfiilp=
SK fkqboormqlo=`lk=ii^sb=Elm`flk^iF=
TK m^i^k`^p=mobpbk`f^=elj_ob=
UK m^i^k`^=dofcl=
VK m^i^k`^=bibs^alo^=_lnrfii^=ab=pb`^al=
NMK mba^i=bibs^alo=dorml=_^k`^a^=ab=ilp=`bmfiilp=

=
=

ibvbka^=jžnrfk^=
=
NK orba^p=mfslq^kqbp=
OK orba^p=
PK dorml=_^k`^a^=ab=ilp=`bmfiilp=
QK bib`qolsžisri^=Elm`flk^iF=
RK abmþpfql=ab=plir`fþk=
SK q^m^=ab=`^od^=plir`fþk=abqbodbkqb=
TK abmþpfql=ab=ob`rmbo^`fþk=
UK q^mþk=ab=abp`^od^=abmþpfql=ab=ob`rmbo^`fþk=
VK ^pfbkql=bkqo^a^=qr_l=_lnrfii^=ab=pb`^al=
NMK q^m^=^pmfo^`fþk=
=

=

NNK fkqboormqlo=`lk=ii^sb=Elm`flk^iF=
NOK q^_ibol=ab=fkpqorjbkqlp=
NPK m^i^k`^p=mobpbk`f^=elj_ob=
NQK j^kfii^obp=
NRK m^i^k`^=dofcl=
NSK m^i^k`^=bibs^alo^=_lnrfii^=ab=pb`^al=
NTK mba^i=bibs^alo=dorml=_^k`^a^=ab=ilp=`bmfiilp=
NUK qr_l=_lnrfii^=ab=pb`^al=
NVK _^qboð^p=
OMK dorml=_lnrfii^=ab=pb`^al=
ONK obploqb=drf^=qr_l=_lnrfii^=ab=pb`^al=

=

=



= = =

b= = b=
=

= NV

=
^``bploflp=lm`flk^ibp=
=

=
=
aáëéçëáíáîç=ÇÉ=éêçíÉÅÅáµå=ëçÄêÉÅ~êÖ~=ãçíçê=ÅÉéáääçë=

= =
bäÉÅíêçî•äîìä~=

= =
fåíÉêêìéíçê=Åçå=ää~îÉ=

=

= ==
=
aáëéçëáíáîç=ÇÉ=ÇÉëÅ~êÖ~=ëçäìÅáµå=ÇÉíÉêÖÉåíÉ=

= =
`~êÖ~Ççê=ÇÉ=ä~ë=Ä~íÉê∞~ë=áåÅçêéçê~Çç=

= =
=

=
=
=

=

abp`ofm`fþk=q°`kf`^=
=

=
rLj=

=

=
_o=NU=NN=

=

^åÅÜìê~=ÇÉ=íê~Ä~àç= ããLáå= QSMLNU=
^åÅÜìê~=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç= ããLáå= TTMLPMKP=
`~é~ÅáÇ~Ç=ÇÉ=íê~Ä~àçI=Ü~ëí~= ëèãLÜLëèÑíLÜê= NSTMLNTVTR=
aá•ãÉíêç=ÇÉ=äçë=ÅÉéáääçë= ããLáå= OñVRLOñPKTR=
sÉäçÅáÇ~Ç=êÉîçäìÅáçåÉë=ÇÉ=äçë=ÅÉéáääçë= êéã= VRM=
mêÉëáµå=Éå=äçë=ÅÉéáääçë= âÖLäÄë= PMLSS=ã~ñ=
jçíçê=ÇÉ=äçë=ÅÉéáääçë= tL^= SMMLOR=
qáéç=ÇÉ=~î~åÅÉ= = ëÉãáJ~ìíK=
aÉëåáîÉä=ã•ñáãç= = OB=
jçíçê=ÇÉ=~ëéáê~Åáµå= tL^= RTMLOQ=
aÉéêÉëáµå=~ëéáê~Ççê= ãÄ~êLáå=ï~íÉê=äáÑí= NOMLQU=
aÉéµëáíç=ÇÉ=ëçäìÅáµå= äLÖ~ä= QMLNN=
aÉéµëáíç=ÇÉ=êÉÅìéÉê~Åáµå= äLÖ~ä= QRLNO=
içåÖáíìÇ=ã•èìáå~= ããLáå= NMVMLQP=
^äíìê~=ã•èìáå~= ããLáå= NMRPLQN=
^åÅÜìê~=ã•èìáå~=Eëáå=_çèìáää~=ÇÉ=ëÉÅ~ÇçF= ããLáå= RQULON=
`~é~ÅáÇ~Ç=Ä~íÉê∞~ë= sL^ÜRÜ= OQLNNM=
mÉëç=Ä~íÉê∞~ë= âÖLäÄë= TQLNSP=
eìÉÅç=Ä~íÉê∞~ë= ããLáå= PQOñPQRñPMMLN

PKRñNPKRñNO=
mÉëç=ã•èìáå~=EÉå=î~Å∞ç=ó=ëáå=Ä~íÉê∞~ëF= âÖLäÄë= TNLNRT=
`ä~ëÉ= = fff=
qÉåëáµå=ÇÉ=~äáãÉåí~Åáµå= s= OQ=
= = =



= = =

b= = b=
=

= OM

^asboqbk`f^==
iÉë= ~Öê~ÇÉÅÉãçë= éçê= Ü~ÄÉê= ëÉäÉÅÅáçå~Çç= åìÉëíê~=
ã•èìáå~K= bëí~= ã•èìáå~= ÑêÉÖ~Ççê~= ëÉ= ÉãéäÉ~= Éå= ä~=
äáãéáÉò~= áåÇìëíêá~ä= ó= Åáîáä= é~ê~= Åì~äèìáÉê= íáéç= ÇÉ=
é~îáãÉåí~ÅáµåK=aìê~åíÉ=ëì=ãçîáãáÉåíç=ÇÉ=~î~åÅÉI=ä~=
~ÅÅáµå= ÅçãÄáå~Ç~= ÇÉ= äçë= ÅÉéáääçë= ó= ÇÉ= ä~= ëçäìÅáµå=
ÇÉíÉêÖÉåíÉI= êÉãìÉîÉ= ä~=ëìÅáÉÇ~Ç=èìÉ=îáÉåÉ=êÉÅçÖáÇ~=
Åçå= Éä= Öêìéç= ÇÉ= ~ëéáê~Åáµå= íê~ëÉêç= ÇÉà~åÇç= ìå~=
ëìéÉêÑáÅáÉ=éÉêÑÉÅí~ãÉåíÉ=ëÉÅ~K=
i~=ã•èìáå~=íáÉåÉ=èìÉ=ëÉê=ìíáäáò~Ç~=ëµäç=é~ê~=ÉëíÉ=ÑáåK=
pÉ= çÄíáÉåÉå= ä~ë= ãÉàçê~ë= éêÉëí~ÅáçåÉë= ëá= ëÉ= ÉãéäÉ~=
ÅçêêÉÅí~ãÉåíÉ= ó= ëÉ= ã~åíáÉåÉ= Éå= éäÉå~= ÉÑáÅáÉåÅá~K=
oçÖ~ãçë=ÇÉ=ÅçåëÉÅìÉåÅá~=äÉÉê=ÅìáÇ~Ççë~ãÉåíÉ=Éëí~ë=
áåëíêìÅÅáçåÉë= ó= îçäîÉê= ~= äÉÉêä~ë= Å~Ç~= îÉò= çÅìêê~å=
ÇáÑáÅìäí~ÇÉëK==
bå= Å~ëç= ÇÉ= åÉÅÉëáÇ~ÇI= êÉÅçêÇ~ãçë= èìÉ= åìÉëíêç=
ëÉêîáÅáç= ÇÉ= ~ëáëíÉåÅá~= èìÉÇ~= ëáÉãéêÉ= ~= ÇáëéçëáÅáµå=
é~ê~=ÉîÉåíì~äÉë=ÅçåëÉàçë=ç=áåíÉêîÉåÅáçåÉë=ÇáêÉÅí~K==
=
=
kloj^p=dbkbo^ibp=ab=pbdrofa^a=
i~ë= åçêã~ë= ~èì∞= ~Ä~àç= áåÇáÅ~Ç~ë= íáÉåÉå= èìÉ=
ÅìãéäáêëÉ= ÅìáÇ~Ççë~ãÉåíÉ= é~ê~= Éîáí~ê= Ç~¥çë= ~ä=
çéÉê~Ççê=ó=~=ä~=ã•èìáå~K==
J= iÉÉê= ÅìáÇ~Ççë~ãÉåíÉ= ä~ë=ÉíáèìÉí~ë=Éå= ä~=ã•èìáå~I=
åç= ÅìÄêáêä~ë= éçê= åáåÖ∫å= ãçíáîç= ó= ëìëíáíìáêä~ë= Éå=
ëÉÖìáÇ~=Éå=Å~ëç=ÇÉ=èìÉ=ÑìÉëÉå=Ç~¥~Ç~ëK==
J= qÉåÇê•å=èìÉ=ìíáäáò~ê= ä~=ã•èìáå~=∫åáÅ~=Éä=éÉêëçå~ä=
~ìíçêáò~Çç=ó=~ÇáÉëíê~Çç=é~ê~=Éä=ÉãéäÉçK==
J=aìê~åíÉ=Éä=ÑìåÅáçå~ãáÉåíç=ÇÉ=ä~=ã•èìáå~=Ü~ó=èìÉ=
íÉåÉê= ÅìáÇ~Çç= Åçå= ä~ë= ÇÉã•ë= éÉêëçå~ë= ó=
ÉëéÉÅá~äãÉåíÉ=Åçå=äçë=åá¥çëK==
J= kç= ãÉòÅä~ê= ÇÉíÉêÖÉåíÉë= ÇÉ= íáéç= ÇáÑÉêÉåíÉ= é~ê~=
Éîáí~ê=ä~=éêçÇìÅÅáµå=ÇÉ=Ö~ëÉë=åçÅáîçëK==
J=kç=~éçó~ê=êÉÅáéáÉåíÉë=ÇÉ=ä∞èìáÇçë=Éå=ä~=ã•èìáå~K==
J=i~=íÉãéÉê~íìê~=ÇÉ=~äã~ÅÉå~ãáÉåíç=íáÉåÉ=èìÉ=Éëí~ê=
ÅçãéêÉåÇáÇ~=ÉåíêÉ=JORø`=ó=HRRø`K==
J=qÉãéÉê~íìê~=µéíáã~=ÇÉ=íê~Ä~àçW=ÉåíêÉ=Mø`=ó=QMø`K==
J=i~=ÜìãÉÇ~Ç=íáÉåÉ=èìÉ=Éëí~ê=ÅçãéêÉåÇáÇ~=ÉåíêÉ=PM=
ó=VRBK==
J=kç=ÉãéäÉ~ê=ä~=ã•èìáå~=Éå=~íãµëÑÉê~=Éñéäçëáî~K==
J= kç= ÉãéäÉ~ê= ä~= ã•èìáå~= Åçãç= îÉÜ∞Åìäç= ÇÉ=
íê~åëéçêíÉK==
J=kç=ìíáäáò~ê=ëçäìÅáçåÉë=•ÅáÇ~ë=èìÉ=éçÇê∞~å=Ç~¥~ê= ä~=
ã•èìáå~=óLç=ä~ë=éÉêëçå~ëK==
J=bîáí~ê=èìÉ=äçë=ÅÉéáääçë=íê~Ä~àÉå=Éëí~åÇç=ä~=ã•èìáå~=
é~ê~Ç~=é~ê~=åç=Å~ìë~ê=Ç~¥çë=~ä=ëìÉäçK==
J=kç=ìíáäáò~ê=ä~=ã•èìáå~=Éå=ëìéÉêÑáÅáÉë=Éëé~êÅáÇ~ë=ÇÉ=
ä∞èìáÇçë= ç= éçäîçë= áåÑä~ã~ÄäÉë= Eéçê= ÉàÉãéäç=
ÜáÇêçÅ~êÄìêçëI=ÅÉåáò~ë=ç=íáòåÉëFK==
J=bå=Å~ëç=ÇÉ=áåÅÉåÇáçI=ÉãéäÉ~ê=ìå=Éñíáåíçê=ÇÉ=éçäîçK=
kç=ÉãéäÉ~ê=~Öì~K=
J= kç= ÅÜçÅ~ê= Åçå= Éëí~åíÉê∞~ë= ç= ~åÇ~ãáçë= ÇçåÇÉ= Ü~ó=
éÉäáÖêç=ÇÉ=Å~∞Ç~=ÇÉ=çÄàÉíçëK=
J=^ÇÉÅì~ê= ä~=îÉäçÅáÇ~Ç=ÇÉ=ÉãéäÉç=~= ä~ë= ÅçåÇáÅáçåÉë=
ÇÉ=~ÇÜÉëáµåK==
J= kç= ìíáäáò~ê= ä~= ã•èìáå~= ëçÄêÉ= ëìéÉêÑáÅáÉë= Åçå=
áåÅäáå~Åáµå=ëìéÉêáçê=~=ä~=áåÇáÅ~Ç~=Éå=ä~=éä~Å~K==
J= i~= ã•èìáå~= íáÉåÉ= èìÉ= êÉ~äáò~ê= ä~ë= çéÉê~ÅáçåÉë= ÇÉ=
ä~î~Çç= ó= ëÉÅ~Çç= ~ä= ãáëãç= íáÉãéçK= léÉê~ÅáçåÉë= ÇÉ=
å~íìê~äÉò~= ÇáÑÉêÉåíÉ= íÉåÇê•å= èìÉ= ëÉê= êÉ~äáò~Ç~ë= Éå=
òçå~ë= éêçÜáÄáÇ~ë= é~ê~= Éä= é~ëç= ÇÉ= éÉêëçå~ë= åç=
ÉåÅ~êÖ~Ç~ë=ÇÉä=íê~Ä~àçK==
J= e~ó= èìÉ= ëÉ¥~ä~ê= ä~ë= òçå~ë= ÇÉ= é~îáãÉåíç= ãçà~Çç=
Åçå=äÉíêÉêçë=é~ê~=í~ä=ÉÑÉÅíçK==
J= `ì~åÇç= ëÉ= çÄëÉêî~ëÉå= ~åçã~ä∞~ë= Éå= Éä=
ÑìåÅáçå~ãáÉåíç= ÇÉ= ä~= ã•èìáå~I= ~ëÉÖìê~êëÉ= èìÉ= åç=
ëÉ~å=Å~ìë~Ç~ë=éçê=ä~=Ñ~äí~=ÇÉ=ã~åìíÉåÅáµå=çêÇáå~êá~K=
aÉ=åç=ëÉê=~ë∞I= êÉèìÉêáê= ä~= áåíÉêîÉåÅáµå=ÇÉä=ÅÉåíêç=ÇÉ=
~ëáëíÉåÅá~=~ìíçêáò~ÇçK==
J= bå= Å~ëç= ÇÉ= ëìëíáíìÅáµå= ÇÉ= éáÉò~ëI= éÉÇáê= äçë=
êÉéìÉëíçë= lofdfk^ibp= ~= ìå= ÅçåÅÉëáçå~êáç= óLç=
ÇáëíêáÄìáÇçê=~ìíçêáò~ÇçK=
J=bãéäÉ~ê= ëçä~ãÉåíÉ=ÅÉéáääçë=lofdfk^ibp= ëÉ¥~ä~Ççë=
Éå=Éä=é•êê~Ñç=?`bmfiilp=^`lkpbg^alp=?K==
J= m~ê~= Åì~äèìáÉê= áåíÉêîÉåÅáµå= ÇÉ= äáãéáÉò~= óLç=
ã~åíÉåáãáÉåíç= Åçêí~ê= Éä= ëìãáåáëíêç= Éä¨ÅíêáÅç= ~= ä~=
ã•èìáå~K==
J=kç=èìáí~ê=ä~ë=éêçíÉÅÅáçåÉë=èìÉ=êÉèìáÉêÉå=Éä=ÉãéäÉç=
ÇÉ=ìíÉåëáäáçë=é~ê~=ëÉê=êÉãçîáÇ~ëK==
J=kç=ä~î~ê=ä~=ã•èìáå~=Åçå=ÅÜçêêçë=ÇÉ=~Öì~=ÇáêÉÅíçë=ç=
~=éêÉëáµåI=ç=Åçå=ëìÄëí~åÅá~ë=Åçêêçëáî~ëK==

J= `~Ç~= OMM= Üçê~ë= ÇÉ= íê~Ä~àç= Ü~ÅÉê= Åçåíêçä~ê= ä~=
ã•èìáå~=éçê=ìå=ÅÉåíêç=ÇÉ=~ëáëíÉåÅá~=~ìíçêáò~ÇçK==
J= m~ê~= Éîáí~ê= áåÅêìëí~ÅáçåÉë= ~ä= Ñáäíêç= ÇÉä= í~åèìÉ= ÇÉ=
ëçäìÅáµåI= åç= Å~êÖ~ê= ä~= ëçäìÅáµå= ÇÉíÉêÖÉåíÉ= ãìÅÜ~ë=
Üçê~ë=~åíÉë=ÇÉ=ìíáäáò~ê=ä~=ã•èìáå~K==
J= ^åíÉë= ÇÉ= ìíáäáò~ê= ä~= ã•èìáå~I= Åçåíêçä~ê= èìÉ= íçÇ~ë=
ä~ë=í~é~ë=ó=ä~ë=ÅçÄÉêíìê~ë=Éëí¨å=éçëáÅáçå~Ç~ë=Åçãç=ëÉ=
Ü~=áåÇáÅ~Çç=Éå=ÉëíÉ=ã~åì~ä=ÇÉ=ìëç=ó=ã~åíÉåáãáÉåíçK=
J= ^åíÉë= ÇÉ= êÉãçîÉê= Éä= ÇÉéµëáíç= ÇÉ= êÉÅìéÉê~Åáµå=
~ëÉÖìê~êëÉ=èìÉ=Éëí¨=î~Å∞çK=
J=oÉëí~ÄäÉÅÉê=íçÇ~ë=ä~ë=ÅçåÉñáçåÉë=Éä¨ÅíêáÅ~ë=ÇÉëéì¨ë=
ÇÉ=Ü~ÄÉê=ÉÑÉÅíì~Çç=Åì~äèìáÉê=áåíÉêîÉåÅáµåK=
J= mêçÅÉÇÉê= ~= ä~= Éäáãáå~Åáµå= ÇÉ= äçë= ã~íÉêá~äÉë= ÇÉ=
Åçåëìãç=ëáÖìáÉåÇç=ä~ë=åçêã~ë=ÇÉ=äÉó=îáÖÉåíÉëK=
J= `ì~åÇç= îìÉëíê~= ã•èìáå~= ÇÉà~ê•= ÇÉ= ëÉê= ÉãéäÉ~Ç~I=
éêçîÉÉê= ~ä= ÇÉëã~åíÉä~ãáÉåíç= ~éêçéá~Çç= ÇÉ= äçë=
ã~íÉêá~äÉë= Éå= ä~= ãáëã~= ÅçåíÉåáÇçë= ÉëéÉÅá~äãÉåíÉ=
~ÅÉáíÉI= Ä~íÉêá~ë= ó= ÅçãéçåÉåíÉë= ÉäÉÅíêµåáÅçëI= ó=
ÅçåëáÇÉê~åÇç=èìÉ= ä~=ã•èìáå~=ãáëã~=ÑìÉ=ÅçåëíêìáÇ~=
Éå=Åì~åíç=éçëáÄäÉ=Åçå=ã~íÉêá~äÉë=êÉÅáÅä~ÇçëK==
=
=
pfj_lildð^=
=

=

p∞ãÄçäç=ÇÉä=ÖêáÑçK=
fåÇáÅ~=ä~=é~ä~åÅ~=ÇÉä=ÖêáÑçK=fåÇáÅ~=
ä~=Éëé∞~=ÇÉä=ÖêáÑç=~ÄáÉêíçK=

= =

=

p∞ãÄçäç=ÇÉä=ÅÉéáääçK=
fåÇáÅ~=Éä=áåíÉêêìéíçê=ÇÉä=ãçíçê=ÇÉ=
äçë=ÅÉéáääçëK=

= =

=

p∞ãÄçäç=ÇÉä=ãçíçê=ÇÉ=~ëéáê~ÅáµåK=
fåÇáÅ~=Éä=áåíÉêêìéíçê=ÇÉä=ãçíçê=ÇÉ=
~ëéáê~ÅáµåK=

= =

=

p∞ãÄçäç=ÇÉ=ëìÄáÇ~JÄ~à~Ç~=Äçèìáää~=
ÇÉ=~ëéáê~ÅáµåK=
fåÇáÅ~=ä~=é~ä~åÅ~=ÇÉ=ä~=Äçèìáää~=ÇÉ=
ëÉÅ~ÇçK=

= =

=

fåÇáÅ~Ççê=ÇÉ=åáîÉä=ÇÉ=Å~êÖ~=ÇÉ=ä~ë=
Ä~íÉê∞~ëK=

= =

=

fåÇáÅ~Ççê=ÇÉä=ÅìÉåí~Üçê~ëK=

= =

=

fåÇáÅ~=Éä=íìÄç=ÇÉ=ÇÉëÅ~êÖ~=ÇÉä=
ÇÉéµëáíç=ÇÉ=êÉÅìéÉê~ÅáµåK=

= =

=

fåÇáÅ~=ä~=íÉãéÉê~íìê~=ã•ñáã~=
ÇÉ=ä~=ëçäìÅáµå=ÇÉíÉêÖÉåíÉK=
bëí•=ëáíì~Çç=ÅÉêÅ~=ÇÉ=ä~=~ÄÉêíìê~=
ÇÉ=Å~êÖ~=ÇÉä=ÇÉéµëáíç=ÇÉ=ä~=
ëçäìÅáµåK=

=

p∞ãÄçäç=ÇÉä=ÄáÇµå=äáëí~ÇçK==
fåÇáÅ~=èìÉ=~ä=Ñáå~ä=ÇÉ=ëì=
~ÅíáîáÇ~ÇI=ä~=ã•èìáå~=íÉåÇê•=èìÉ=
ëÉê=Éäáãáå~Ç~=Éå=ÅçåÑçêãáÇ~Ç=ÇÉ=
ä~=äÉÖáëä~Åáµå=îáÖÉåíÉK=
=

= =

=

p∞ãÄçäç=ÇÉä=äáÄêç=~ÄáÉêíçK=
fåÇáÅ~=~ä=çéÉê~Ççê=èìÉ=ÇÉÄÉ=äÉÉê=
Éä=ã~åì~ä=~åíÉë=ÇÉä=ìëç=ÇÉ=ä~=
ã•èìáå~K=

= =

=

p∞ãÄçäç=ÇÉä=äáÄêç=~ÄáÉêíçK=mçê=Éä=
ÄìÉå=ÑìåÅáçå~ãáÉåíç=ÇÉä=
Å~êÖ~Ççê=ÇÉ=ä~ë=Ä~íÉê∞~ë=
áåÅçêéçê~Çç=EçéÅáçå~äFI=äÉÉê=Éä=
ã~åì~ä=ÇÉä=ìëç=ÇÉä=ÅçåëíêìÅíçêK=

= =

=

p∞ãÄçäç=ÇÉ=~îáëçK==
iÉÉê=Åçå=~íÉåÅáµå=ä~ë=ëÉÅÅáçåÉë=
éêÉÅÉÇáÇ~ë=éçê=ÉëíÉ=ë∞ãÄçäçI=
é~ê~=ä~=ëÉÖìêáÇ~Ç=ÇÉä=çéÉê~Ççê=ó=
ÇÉ=ä~=ã•èìáå~K=

=



= = =

b= = b=
=

= ON

^kqbp=abi=bjmibl=
=
jlsfjfbkql=jžnrfk^=bj_^i^a^=
i~=ã•èìáå~=Éëí•=ÅçåíÉåáÇ~=Éå=ìå=ÉãÄ~ä~àÉ=~ä=ÉÑÉÅíç=
ÇÉ= ìå~= í~êáã~= é~ê~= Éä= ãçîáãáÉåíç= éçê= ãÉÇáç= ÇÉ=
Å~êêçë=ÉäÉî~ÇçêÉë=ÇÉ=Üçêèìáää~K=
bä=éÉëç=íçí~ä=Éë=ÇÉ=VR=âÖK=
i~ë=ÇáãÉåëáçåÉë=ÇÉä=ÉãÄ~ä~àÉ=ëçåW=
_~ëÉW=NNU=Åã=ñ=ST=Åã=
^äíìê~W=NNV=Åã=
=
=

=^qbk`fþkW=
kç=ëÉ=éìÉÇÉå=êÉãçåí~ê=ã•ë=ÇÉ=Ççë=ÉãÄ~ä~àÉëK=
=
abpbj_^i^gb=ab=i^=j^nrfk^=
NK= nìáí~ê=Éä=ÉãÄ~ä~àÉ=ÉñíÉêáçêK=
OK= aÉëíçêåáää~ê= äçë= ëçéçêíÉë= EN= H= OF= èìÉ= Ñáà~å= ä~=
ã•èìáå~=~=ä~=í~êáã~K=
PK= iáÄÉê~ê= ä~= ã•èìáå~= ÇÉ= ä~= í~êáã~I= Éãéìà•åÇçä~==
ã~êÅÜ~= ~íê•ëI= Åçãç= áåÇáÅ~Çç= Éå= ä~= ÑáÖìê~K= bîáí~ê=
ÅÜçèìÉë=ÑìÉêíÉë=Éå=ä~=é~êíÉë=ãÉÅ•åáÅ~ëK=
QK= dì~êÇ~ê=ä~=í~êáã~=é~ê~=ÉîÉåíì~äÉë=åÉÅÉëáÇ~ÇÉë=ÇÉ=
íê~åëéçêíÉK=
=

=
=

=
=
fkpq^i^`flk=ab=i^p=_^qbof^p=v=obdri^`flk=
abi=qfml=ab=i^=_^qbof^=
i~=ã•èìáå~=åÉÅÉëáí~=Éä=ÉãéäÉç=ÇÉ=Ççë=Ä~íÉê∞~ë=ÇÉ=NO=
sçäí= ÅçåÉÅí~Ç~ë= Éå= ëÉêáÉI= áåíêçÇìÅáÇ~ë= Éå= Éä= ÜìÉÅç=
é~ê~=í~ä=ÉÑÉÅíç=ÇÉÄ~àç=ÇÉä=ÇÉéµëáíç=ÇÉ=êÉÅìéÉê~Åáµå=ó=
íáÉåÉå= èìÉ= ëÉê= ãçîáÇ~ë= ÉãéäÉ~åÇç= Éèìáéçë= ÇÉ=
äÉî~åí~ãáÉåíç= ~ÇÉÅì~Ççë= Eí~åíç= éçê= Éä= éÉëç= Åçãç=
éçê=Éä=ëáëíÉã~=ÇÉ=ÉåÖ~åÅÜÉFK==
i~ë=Ä~íÉê∞~ë=íáÉåÉå=èìÉ=êÉìåáê=äçë=êÉèìáëáíçë=áåÇáÅ~Ççë=
Éå=ä~=kçêã~=`bf=ONJRK=
i~= ÅçåÉñáµå= ÇÉ= äçë= Å~ÄäÉë= Ä~íÉê∞~= íáÉåÉ= èìÉ= ëÉê=
êÉ~äáò~Ç~= éçê= éÉêëçå~ä= ÉëéÉÅá~äáò~ÇçI= éçêèìÉ= ä~=
áåîÉêëáµå= ÇÉ= éçä~êáÇ~Ç= éêçîçÅ~= ä~= êìéíìê~= ÇÉ= äçë=
ÅçãéçåÉåíÉë= Éä¨ÅíêáÅçëK= ^åíÉë= ÇÉ= ~äáãÉåí~ê= ä~=
ã•èìáå~I=Åçåíêçä~ê=èìÉ=Éä=Å~ÄäÉ=êçàç=Éëí¨=ÅçåÉÅí~Çç=
~ä=éçäç=H=ÇÉ=ä~=Ä~íÉê∞~K=

=
=
m~ê~=ä~=áåëí~ä~Åáµå=ÇÉ=ä~ë=Ä~íÉê∞~ë=Éë=åÉÅÉë~êáçW=
NK= aÉëéÉÖ~ê=Éä=íìÄç=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=ENFK=
OK= nìáí~ê= Éä= í~éµå= ÇÉ= ~ëéáê~Åáµå= EOF= ÇÉëéì¨ë= ÇÉ=
Ü~ÄÉê=Öáê~Çç=ä~ë=é~ä~åÅ~ë=EPF=èìÉ=äç=Ñáà~åK=
PK= nìáí~ê=Éä=ÇÉéµëáíç=ÇÉ=êÉÅìéÉê~Åáµå=EQFK=
QK= `çäçÅ~ê=ä~ë=Ä~íÉê∞~ë=Éå=Éä=ÜìÉÅçK=
RK= `çåÉÅí~ê=äçë=ÄçêåÉëI=êÉëéÉí~åÇç=ä~=éçä~êáÇ~Ç=ó=
éçåáÉåÇç= ~íÉåÅáµå= ÇÉ= åç= ÅçêíçÅáêÅìáí~ê= ä~ë=
Ä~íÉê∞~ë=Åçå=ìíÉåëáäáçëK=
SK= sçäîÉê=~=ãçåí~ê=íçÇçK=
=

=
=

=^qbk`fþkW=
i~=ã•èìáå~=ó=ä~=êÉä~íáî~=ÑáÅÜ~=ÇÉ=ä~ë=Ä~íÉê∞~ë=éêÉîÉÉå=
ä~= ìíáäáò~Åáµå= ÇÉ= Ä~íÉê∞~ë= ÇÉ= íáéç= íê~ÇáÅáçå~ä= ÇÉ=
éäçãçK=
`lkqoli^o=i^=obdri^`fþk=ab=i^=cf`e^=pl_ob=bi=
fkaf`^alo=ENFK=
bå= Å~ëç= ÇÉ= èìÉ= ëÉ= áåëí~äÉå= Ä~íÉê∞~ë= ÇÉ= dbiI= Éë=
åÉÅÉë~êáç= ÉÑÉÅíì~ê= ä~= êÉÖìä~Åáµå= ÇÉ= ä~= ÑáÅÜ~=
ÉäÉÅíêµåáÅ~K= oçÖ~ãçë= Åçåí~Åí~ê= Åçå= Éä= ÅÉåíêç= ÇÉ=
~ëáëíÉåÅá~=í¨ÅåáÅ~=~ìíçêáò~ÇçK=
=

=
=
=

=^qbk`fþkW=
m~ê~= Éä= ã~åíÉåáãáÉåíç= ó= ä~= êÉÅ~êÖ~= ÇÉ= ä~ë= Ä~íÉê∞~ë=
Ü~ó=èìÉ=Åìãéäáê=Éñ~Åí~ãÉåíÉ=ä~ë=áåëíêìÅÅáçåÉë=Ç~Ç~ë=
éçê= Éä= ÅçåëíêìÅíçê= ç= éçê= ëì= ÇáëíêáÄìáÇçêK= qçÇ~ë= ä~ë=
çéÉê~ÅáçåÉë= ÇÉ= áåëí~ä~Åáµå= ó= ã~åíÉåáãáÉåíç= íáÉåÉå=
èìÉ= ëÉê= êÉ~äáò~Ç~ë= éçê= éÉêëçå~ä= ÉëéÉÅá~äáò~ÇçI=
ÉãéäÉ~åÇç=Çáëéçëáíáîçë=ÇÉ=éêçíÉÅÅáµå=~éêçéá~ÇçëK=
=
`^od^alo=ab=i^p=_^qbof^p=
^ëÉÖìê~êëÉ= èìÉ= Éä= Å~êÖ~Ççê= ëÉ~= ~ÇÉÅì~Çç= ~= ä~ë=
Ä~íÉê∞~ë=áåëí~ä~Ç~ë=í~åíç=é~ê~=ä~=Å~é~ÅáÇ~Ç=Åçãç=
é~ê~=Éä=íáéç=EéäçãçL•ÅáÇç=ç=dbi=ó=Éèìáî~äÉåíÉëFK=
=

bä=ÅçåÉÅíçê=ÇÉ=~Åçéä~ãáÉåíç=ÇÉä=Å~êÖ~Ççê=ÇÉ=Ä~íÉê∞~ë=
ëÉ= ëìãáåáëíê~= ÇÉåíêç= ÇÉä= ë~èìáíç= èìÉ= ÅçåíáÉåÉ= ÉëíÉ=
ã~åì~ä=ÇÉ=áåëíêìÅÅáçåÉëK=bëíÉ=ÅçåÉÅíçê=íáÉåÉ=èìÉ=ëÉê=
ãçåí~Çç=Éå=äçë=Å~ÄäÉë=ÇÉ=îìÉëíêç=Å~êÖ~Ççê=ëÉÖ∫å=ä~ë=
áåëíêìÅÅáçåÉë=~ÇÉÅì~Ç~ë=ÇÉä=ÅçåëíêìÅíçê=ÇÉä=Å~êÖ~ÇçêK=
=
=

=^qbk`fþkW=
bëí~= çéÉê~Åáµå= íáÉåÉ=èìÉ= ëÉê= êÉ~äáò~Ç~= éçê= éÉêëçå~ä=
ÉëéÉÅá~äáò~ÇçK=rå~=ÅçåÉñáµå=ÉèìáîçÅ~Ç~=ç=áãéÉêÑÉÅí~=
ÇÉ=äçë=Å~ÄäÉë=~ä=ÅçåÉÅíçê=éìÉÇÉ=Å~ìë~ê=Ç~¥çë=ëÉêáçë=~=
ä~ë=éÉêëçå~ë=ì=çÄàÉíçëK=
=
`^od^alo=ab=i^p=_^qboð^p=fk`lomlo^al=
Elm`flk^iF=
bå= Å~ëç= ÇÉ= èìÉ= ä~= ã•èìáå~= Éëí¨= ÉåíêÉÖ~Ç~= Åçå= Éä=
Å~êÖ~Ççê= ÇÉ= ä~ë= Ä~íÉê∞~ë= áåÅçêéçê~Çç= EîÉê=
?^``bpploflp= lm`flk^ibpÒFI= ëÉ= êÉãáíÉ= ~= ä~ë=
áåëíêìÅÅáçåÉë=ÇÉä=ÅçåëíêìÅíçê=ÇÉ=ÉëíÉ=~ÅÅÉëçêáç=éçê=äç=
èìÉ=ÅçåÅáÉêåÉ=ä~ë=çéÉê~ÅáçåÉë=ÇÉ=êÉÅ~êÖ~K==
m~ê~=îÉêáÑáÅ~ê=Éä=íáéç=ÇÉ=Å~êÖ~Ççê=ãçåí~ÇçI=Åçåíêçä~ê=
ä~=éä~Å~=ÇÉ=ã~íê∞Åìä~K=
bä=Å~êÖ~Ççê=Éë=ÅçåÉÅí~Çç=ÇáêÉÅí~ãÉåíÉ=~=äçë=éçäçë=ÇÉ=
ä~ë=Ä~íÉê∞~ëK=
aìê~åíÉ= ä~ë= çéÉê~ÅáçåÉë= ÇÉ= êÉÅ~êÖ~= ëÉ= ~Åíáî~= ìå=
Çáëéçëáíáîç= èìÉ=åç=éÉêãáíÉ= Éä= ÑìåÅáçå~ãáÉåíç=ÇÉ= ä~=
ã•èìáå~K==
bä= Å~ÄäÉ= ÇÉ= ~äáãÉåí~Åáµå= ÇÉä= Å~êÖ~Ççê= íáÉåÉ= ìå~=
äçåÖáíìÇ= ã•ñáã~= ÇÉ= Ççë= ãÉíêçë= ó= íáÉåÉ= èìÉ= ëÉê=
ÅçåÉÅí~Çç=~=ìå~=íçã~=ãçåçÑ•ëáÅ~=íáéç=`bb=TLTK=
=
ob`^od^=ab=i^p=_^qboð^p=
`çäçÅ~ê=ä~=ã•èìáå~=Éå=ìå~=ëìéÉêÑáÅáÉ=éä~å~K=
fåíêçÇìÅáê=Éä=ÅçåÉÅíçê=ÇÉ=ä~ë=Ä~íÉê∞~ë=ENF=ÅçäçÅ~Çç=Éå=
ä~= é~êíÉ= íê~ëÉê~= ÇÉ= ä~= ã•èìáå~I= ~ä= ÅçåÉÅíçê= EPF= ÇÉä=
Å~êÖ~ÇçêK=
=

=
=
ob`^od^=ab=i^p=_^qboð^p=`lk=`^od^alo=ab=
i^p=_^qboð^p=fk`lomlo^al=Elm`flk^iF=
`çäçÅ~ê=ä~=ã•èìáå~=Éå=ìå~=ëìéÉêÑáÅáÉ=éä~å~=ÅÉêÅ~=ÇÉ=
ìå~= íçã~=ãçåçÑ•ëáÅ~=Åçå= íÉåëáµå=NNRsI= ÑêÉÅìÉåÅá~=
SMeòI=ÅçêêáÉåíÉ=åçãáå~ä=NM^K=
^é~Ö~ê=äçë=áåíÉêêìéíçêÉë=ÇÉä=ãçíçê=ÇÉ=äçë=ÅÉéáääçëI=ÇÉä=
ãçíçê=ÇÉ=~ëéáê~Åáµå=ó=ÇÉ=ä~=ÉäÅíêçî•äîìä~K==
fåíêçÇìÅáê=Éä=ÉåÅÜìÑÉ=Éå=ä~=íçã~=ÇÉ=ä~=êÉÇK=
^ä=Ñáå~ä=ÇÉ=ä~=êÉÅ~êÖ~I=èìáí~ê=Éä=ÉåÅÜìÑÉ=ÇÉ=ä~=êÉÇK=
=

=
=
=



= = =

b= = b=
=

= OO

=
=^qbk`fþkW=

kç= Å~êÖ~ê= à~ã•ë= ìå~= Ä~íÉê∞~= ÇÉ= dbi= Åçå= ìå=
Å~êÖ~Ççê=åç=~ÇÉÅì~ÇçK=pÉÖìáê=ÉëãÉê~Ç~ãÉåíÉ=ä~ë=
áåëíêìÅÅáçåÉë= íê~åëãáíáÇ~ë= ÇÉä= Ñ~ÄêáÅ~åíÉ= ÇÉ= ä~ë==
Ä~íÉê∞~ë=ó=ÇÉä=Å~êÖ~ÇçêK=
m~ê~=åç=Å~ìë~ê=Ç~¥çë=éÉêã~åÉåíÉë=~=ä~ë=Ä~íÉê∞~ëI=Éë=
áåÇáëéÉåë~ÄäÉ=Éîáí~ê= ä~=ÇÉëÅ~êÖ~=éçê=ÅçãéäÉíç=ÇÉ=ä~ë=
ãáëã~ëI= ÉÑÉÅíì~åÇç= ä~= êÉÅ~êÖ~= ÇÉåíêç= ÇÉ= éçÅçë=
ãáåìíçë= ÇÉëÇÉ= Éä= ÉåÅÉåÇáÇç= ÇÉ= ä~= ëÉ¥~ä=
êÉä~ãé~ÖìÉ~åíÉ=ÇÉ=Ä~íÉê∞~ë=ÇÉëÅ~êÖ~Ç~ëK=
klq^pW= kç= Ü~ó= èìÉ= ÇÉà~ê= åìåÅ~= ä~ë= Ä~íÉê∞~ë=
ÇÉëÅ~êÖ~Ç~ë=éçê=ÅçãéäÉíçI=~ìåèìÉ=ä~=ã•èìáå~=åç=ëÉ=
ÉãéäÉÉK= bå= Å~ëç= ÇÉ= Ä~íÉê∞~ë= íê~ÇáÅáçå~äÉëI= Å~Ç~= OM=
êÉÅ~êÖ~ë= îÉêáÑáÅ~ê= Éä= åáîÉä= ÇÉä= ÉäÉÅíêµäáíç= ó=
ÉîÉåíì~äãÉåíÉ=~¥~Çáê=~Öì~=ÇÉëíáä~Ç~K=
=
=

=^qbk`fþkW=
m~ê~=ä~=êÉÅ~êÖ~=Çá~êá~=ÇÉ=ä~ë=Ä~íÉê∞~ë=Ü~ó=èìÉ=Åìãéäáê=
Éñ~Åí~ãÉåíÉ= ä~ë= áåëíêìÅÅáçåÉë= Ç~Ç~ë= éçê= Éä=
ÅçåëíêìÅíçê= ç= éçê= ëì= ÇáëíêáÄìáÇçêK= qçÇ~ë= ä~ë=
çéÉê~ÅáçåÉë= ÇÉ= áåëí~ä~Åáµå= ó= ã~åíÉåáãáÉåíç= íáÉåÉå=
èìÉ=ëÉê=êÉ~äáò~Ç~ë=éçê=éÉêëçå~ä=ÉëéÉÅá~äáò~ÇçK=mÉäáÖêç=
ÇÉ= ÉñÜ~ä~Åáµå= ÇÉ= Ö~ë= ó= ÉëÅ~éÉ= ÇÉ= ä∞èìáÇçë=
ÅçêêçëáîçëK= mÉäáÖêç= ÇÉ= áåÅÉåÇáçW= åç= ~éêçñáã~êëÉ=
Åçå=ää~ã~ë=äáÄêÉëK=
=
bifjfk^`flk=ab=i^p=_^qbof^p=
bë=çÄäáÖ~íçêáç=ÉåíêÉÖ~ê=ä~ë=Ä~íÉê∞~ë=~Öçí~Ç~ëI=èìÉ=ëçå=
Åä~ëáÑáÅ~Ç~ë= Åçãç= êÉëáÇìçë= éÉäáÖêçëçëI= ~= ìå= ÉåíÉ=
~ìíçêáò~Çç=Éå=ÅçåÑçêãáÇ~Ç=Åçå=ä~=äÉÖáëä~Åáµå=îáÖÉåíÉ=
é~ê~=ä~=Éäáãáå~ÅáµåK=
=
fkaf`^alo=ab=kfsbi=ab=`^od^=ab=i^p=
_^qbof^p=
`r^kal=i^=jžnrfk^=pb=bk`fbkabI=bk=bi=afpmi^v=
ENF=^m^ob`b=i^=obdri^`fþk=ab=i^=cf`e^=_^qboð^pW=
db=OQW=ÑáÅÜ~=êÉÖìä~Ç~=é~ê~=Ä~íÉê∞~ë=ÇÉ=dbiK=
mÄ=OQW=ÑáÅÜ~=êÉÖìä~Ç~=é~ê~=Ä~íÉê∞~ë=ÇÉ=éäçãçK=
=

=
=
bå=Éä=Çáëéä~ó= ENF= ä~= áåÇáÅ~Åáµå=ëáÖìáÉåíÉ=ÇÉä=åáîÉä=ÇÉ=
Å~êÖ~=ÇÉ=ä~ë=Ä~íÉê∞~ë=Éë=ÇáÖáí~ä=É=áåÇáÅ~=Éä=éçêÅÉåí~àÉ=
ÇÉ= Å~êÖ~= ÇÉ= ä~ë= Ä~íÉê∞~ëK= VM= Éë= ä~= Å~êÖ~= ã•ñáã~I=
Ü~ëí~= ~= ìå= ã∞åáãç= ÇÉ= NM= ã~êÅ~åÇç= Å~Ç~=
ÇáëãáåìÅáµå=ÇÉä=NMBK=
`ì~åÇç= Éä= Éëí~Çç= ÇÉ= Å~êÖ~= ääÉÖ~= ~ä= NMB= Éä= Çáëéä~ó=
ÉãéÉò~= ÇÉ= êÉä~ãé~ÖìÉ~êI= áåÇáÅ~åÇç= Éä= Ñáå~ä= ÇÉ= ä~=
Å~êÖ~=ÇÉ=ä~ë=Ä~íÉê∞~ëK=
=

=
=
=

=^qbk`fþkW=
aÉëéì¨ë=ÇÉ=~äÖìåçë=ëÉÖìåÇçë=ÇÉëÇÉ=Éä=?JJJJ?=EÅì~íêç=
ê~ó~ë= êÉä~ãé~ÖìÉ~åíÉëFI= Éä= ãçíçê= ÇÉ= äçë= ÅÉéáääçë= ëÉ=
~é~Ö~= ~ìíçã•íáÅ~ãÉåíÉK= `çå= ä~= Å~êÖ~= êÉëáÇì~ä= Éë=
éçëáÄäÉ=ÇÉ=íçÇçë=ãçÇçë=~Å~Ä~ê=Éä= íê~Ä~àç=ÇÉ=ëÉÅ~Çç=
~åíÉë=ÇÉ=ÉÑÉÅíì~ê=ä~=êÉÅ~êÖ~K=

=
=
`rbkq^elo^p=
i~= ã•èìáå~= Éëí•= Éèìáé~Ç~= ÇÉ= ÅìÉåí~Üçê~ë= ä~= Åì~ä=
äÉÅíìê~= îáÉåÉ= ~Åíáî~Ç~= Éå= Éä= ãáëãç= Çáëéä~ó= ÇÉä=
áåÇáÅ~Ççê= ÇÉ= Å~êÖ~= ÇÉ= ä~ë= Ä~íÉê∞~ë= ENF= íÉåáÉåÇç=
~éêÉí~Çç= Éä= éìäë~Ççê= EOF= ã•ë= ÇÉ= íêÉë= ëÉÖìåÇçëK= i~=
éêáãÉê~=äÉÅíìê~=áåÇáÅ~=ä~ë=Üçê~ë=íê~Ä~à~Ç~ë=óI=ÇÉëéì¨ë=
ÇÉ= ~äÖìåçë= áåëí~åíÉë= ä~= ëÉÖìåÇ~= äÉÅíìê~= áåÇáÅ~= äçë=
ãáåìíçë=íê~Ä~à~ÇçëK=
=

=
=
jlkq^gb=ab=i^=_lnrfii^=ab=pb`^al=
`çå=Éä=ëçéçêíÉ=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=Ä~à~ÇçI=Ü~ÅÉê=
ÇÉëäáò~ê= äçë= Ççë= éêáëáçåÉêçë= ENF= éìÉëíçë= Éå= ä~= é~êíÉ=
ëìéÉêáçê= ÇÉ= ä~= Äçèìáää~I= ~ä= áåíÉêáçê= ÇÉ= äçë= çà~äÉë=
éêÉëÉåíÉë= Éå= Éä= ëçéçêíÉK= _äçèìÉ~ê= ä~= Äçèìáää~= ÇÉ=
ëÉÅ~Çç=Öáê~åÇç=ä~=é~ä~åÅ~=EOF=Éå=ëÉåíáÇç=Üçê~êáçK=
fåíêçÇìÅáê=Éä=íìÄç=EPF=ÇÉ=ä~=Äçèìáää~=Éå=Éä=ã~åÖìáíç=~ä=
ÉÑÉÅíçI=êÉëéÉí~åÇç=ëì=éçëáÅáµå=áåÇáÅ~Ç~=Éå=ä~=ÑáÖìê~K=
=

=
=
obdi^gb=ab=i^=^iqro^=ab=i^=_lnrfii^=ab=
pb`^al=
i~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=Ü~=ÇÉ=ëÉê=êÉÖìä~Çç=Éå=~äíìê~=Éå=
êÉä~Åáµå= Åçå= Éä= ÇÉëÖ~ëíÉ= ÇÉ= äçë= ä~ÄáçëK= ^= Ñáå= ÇÉ=
Ö~ê~åíáò~ê=ìå=ëÉÅ~Çç=éÉêÑÉÅíç=Çìê~åíÉ=ä~=ìíáäáò~ÅáµåI=
ä~= é~êíÉ= áåÑÉêáçê= ÇÉä= ä~Äáç= íê~ëÉêç= ÇÉ= ä~= Äçèìáää~= ÇÉ=
ëÉÅ~Çç= EQF= íáÉåÉ= èìÉ= íê~Ä~à~ê= áåÅäáå~Çç= äáÖÉê~ãÉåíÉ=
Ü~Åá~=~íê•ë=EÜ~Åá~=Éä=çéÉê~ÇçêF=ÇÉ=ã~åÉê~=ìåáÑçêãÉ=ó=
éçê=íçÇ~=ëì=äçåÖáíìÇK=
sçäîáÉåÇç=~=Öáê~ê= äçë=Ççë= êÉÖìä~ÇçêÉë= ERF= Éå=ëÉåíáÇç=
Üçê~êáç=Éë=éçëáÄäÉ=~ìãÉåí~ê=ä~=ÅçãÄ~Çìê~=ÇÉä= ä~ÄáçI=
Öáê~åÇç=Éå=ëÉåíáÇç=~åíáÜçê~êáçI=Éë=éçëáÄäÉ=êÉÇìÅáê= ä~=
ÅçãÄ~Çìê~=ÇÉä=ä~ÄáçK=
rå~= ÉíáèìÉí~= éìÉëí~= Éå= éêçñáãáÇ~Ç= ÇÉ= äçë= Ççë=
êÉÖìä~ÇçêÉë= ERF= áåÇáÅ~= Éä= ëÉåíáÇç= ÇÉ= êçí~Åáµå= é~ê~=
~ìãÉåí~ê=ç=êÉÇìÅáê=ä~=~äíìê~K=
kçí~ëW=i~ë=êìÉÇ~ë=éÉèìÉ¥~ë=ÇÉä=ëçéçêíÉ=ÇÉ=ä~=Äçèìáää~=
ÇÉ= ëÉÅ~Çç= íáÉåÉå=èìÉ= Éëí~ê= êÉÖìä~Ç~ë= éçê= ãÉÇáç=ÇÉ=
äçë=êÉÖìä~ÇçêÉë=ERF=éçê=ä~=ãáëã~=Å~åíáÇ~Ç=ÇÉ=ã~åÉê~=
èìÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=íê~Ä~àÉ=Éëí~åÇç=é~ê~äÉäç=~ä=
é~îáãÉåíçK=
=

=
=

=
=
obdi^gb=ab=i^=fk`ifk^`flk=ab=i^=_lnrfii^=
ab=pb`^al=
bå=Å~ëç=ÇÉ=åÉÅÉëáÇ~ÇI=é~ê~=~ìãÉåí~ê= ä~= ÅçãÄ~Çìê~=
ÇÉä= ä~Äáç= Éå= ä~= é~êíÉ= ÅÉåíê~äI= Ü~ó= èìÉ= áåÅäáå~ê= ä~=
Äçèìáää~=ÇÉ=ëÉÅ~Çç=Öáê~åÇç=Éå=ëÉåíáÇç=~åíáÜçê~êáç=Éä=
êÉÖìä~Ççê=ESFK=m~ê~=~ìãÉåí~ê=ä~=ÅçãÄ~Çìê~=ÇÉä=ä~Äáç=
Éå= äçë= ä~Ççë= ÇÉ= ä~= Äçèìáää~= Öáê~ê= Éä= êÉÖìä~Ççê= Éå=
ëÉåíáÇç=Üçê~êáçK=
=

=
=
jlkq^gb=ab=ilp=`bmfiilp=
NK= nìáí~ê=ä~=~äáãÉåí~Åáµå=Éä¨ÅíêáÅ~=ÇÉä=ãçíçê=ÇÉ=äçë=
ÅÉéáääçë= ÇÉëÅçåÉÅí~åÇç= Éä= ÅçåÉÅíçê= Ä~íÉê∞~ë= ENFK= i~ë=
ã•èìáå~ë= èìÉ= Éëí•å= Éèìáé~Ç~ë= ÇÉ= ÉåÅÉåÇáÇç= Åçå=
ää~îÉ= EîÉê= ?^``bpploflp= lm`flk^ibp?FI= Ü~ó= èìÉ=
Öáê~ê=ä~=ää~îÉ=Éå=ëÉåíáÇç=~åíáÜçê~êáçK==
OK= ^Åíì~åÇç=Éå=Éä=éÉÇ~ä=ENMF=äÉî~åí~ê=ä~=Ä~åÅ~Ç~=ÇÉ=
äçë=ÅÉéáääçëK=
==

=
PK= bëí~åÇç= ä~= Ä~åÅ~Ç~= ÅÉéáääçë= Éå= éçëáÅáµå= ~äí~I=
ÇÉëíçêåáää~ê=ä~ë=Ççë=ã~êáéçë~ë=ENF=ó=äìÉÖç=êÉãçîÉê=Éä=
ëçéçêíÉ=ä~íÉê~ä=ÇÉ=äçë=ÅÉéáääçë=EOFK=
QK= fåíêçÇìÅáê= äçë= ÅÉéáääçë= EPF= Éå= äçë= ÜìÉÅçë= ÇÉ= ä~=
é~êíÉ= ÇÉä= ~Åçéä~Çç= ÜÉñ~Öçå~äI= Åçå= Éä= ÅìáÇ~Çç= ÇÉ=



= = =

b= = b=
=

= OP

ÉåÅçåíê~ê=Éä=~Åçéä~Çç=~= ä~=ÉñíêÉãáÇ~Ç=çéìÉëí~=ó=ÇÉ=
áåíêçÇìÅáêäçë=ÅçãéäÉí~ãÉåíÉK=
RK= oÉéçëáÅáçå~ê=Éä=ëçéçêíÉ=ä~íÉê~ä=EOF=ÇÉ=ã~åÉê~=èìÉ=
äçë=éÉêåçë=ÇÉä= ëçéçêíÉ=ÉåíêÉå=Éå= äçë=çêáÑáÅáçë=ÇÉ= äçë=
ÅçàáåÉíÉë=îáëáÄäÉë=~ä=ÅÉåíêç=ÇÉ=äçë=ÅÉéáääçëK=
SK= sçäîÉê=~=~íçêåáää~ê=ó=ÄäçèìÉ~ê=ä~ë=ã~êáéçë~ëK=
=

=
=
=

=^qbk`fþkW=
ríáäáò~ê= ëçäç= äçë= ÅÉéáääçë= Ççí~Ççë= Åçå= ä~= ã•èìáå~= ç=
~èìÉääçë= ÉëéÉÅáÑáÅ~Ççë= Éå= Éä= é•êê~Ñç= U`bmfiilp=
^`lkpbg^alpÒK= i~= ìíáäáò~Åáµå= ÇÉ= çíêçë= ÅÉéáääçë=
éìÉÇÉ=ÅçãéêçãÉíÉê=ä~=ëÉÖìêáÇ~ÇK=
=
abmlpfql=ab=ob`rmbo^`flk=
`çåíêçä~ê=èìÉ=ä~=í~é~=ÇÉä=Ñáäíêç=ÇÉ=~ëéáê~Åáµå=ENF=Éëí¨=
ÅçêêÉÅí~ãÉåíÉ= ÄäçèìÉ~Ç~I= ÇÉëéì¨ë= ÇÉ= Ü~ÄÉê= Öáê~Çç=
ä~ë=é~ä~åÅ~ë=ó=èìÉ=Éëí¨=ÅçêêÉÅí~ãÉåíÉ=ÅçåÉÅí~Çç=~ä=
íìÄç=ÇÉä=ãçíçê=ÇÉ=~ëéáê~Åáµå=EOFK=
`çãéêçÄ~ê= ~ÇÉã•ë= èìÉ= Éä= íìÄç= ÇÉ= ä~= Äçèìáää~= ÇÉ=
ëÉÅ~Çç=EP=ó=QF=Éëí¨=ÅçêêÉÅí~ãÉåíÉ=áåíêçÇìÅáÇç=Éå=ëìë=
~äçà~ãáÉåíçë=ó=èìÉ=Éä=í~éµå=ÇÉä=íìÄç=ÇÉ=ÇÉëÅ~êÖ~=ERFI=
éìÉëíç= Éå= ä~= é~êíÉ= ÇÉä~åíÉê~= ÇÉ= ä~= ã•èìáå~I= Éëí¨=
ÅÉêê~ÇçK=
=

=
=
abmþpfql=ab=plir`fþk=abqbodbkqb=
i~=Å~é~ÅáÇ~Ç=ÇÉä=ÇÉéµëáíç=ÇÉ=ëçäìÅáµå=Éëí•= áåÇáÅ~Ç~=
Éå=ä~=ÑáÅÜ~=í¨ÅåáÅ~K=
^Äêáê= Éä= í~éµå= êçëÅ~Çç= ENF= èìÉ= ëÉ= ÉåÅìÉåíê~= Éå= ä~=
é~êíÉ= íê~ëÉê~= Éå= Éä= ä~Çç= áòèìáÉêÇç= ÇÉ= ä~= ã•èìáå~= ó=
ääÉå~ê= Éä= ÇÉéµëáíç= ÇÉ= ëçäìÅáµå= Åçå= ~Öì~= äáãéá~I= Åçå=
ìå~= íÉãéÉê~íìê~= åç= ëìéÉêáçê= ~= RMø`K= ^¥~Çáê= Éä=
ÇÉíÉêÖÉåíÉ= ä∞èìáÇç= Éå= ä~= ÅçåÅÉåíê~Åáµå= ó= Åçå= ä~ë=
ãçÇ~äáÇ~ÇÉë= éêÉîáëí~ë= éçê= Éä= Ñ~ÄêáÅ~åíÉK= m~ê~= Éîáí~ê=
ä~= Ñçêã~Åáµå= ÇÉ= ìå~= Å~åíáÇ~Ç= ÉñÅÉëáî~= ÇÉ= Éëéìã~=
èìÉ=éçÇê∞~=Ç~¥~ê=Éä=ãçíçê=ÇÉ=~ëéáê~ÅáµåI=ÉãéäÉ~ê=ä~=
Å~åíáÇ~Ç= ã∞åáã~= ÇÉ= ÇÉíÉêÖÉåíÉK= båêçëÅ~ê= Éä= í~éµå=
ÇÉä=ÇÉéµëáíç=ÇÉ=ëçäìÅáµåK=
=

=
=
=

=^qbk`fþkW=
e~ó= èìÉ= ÉãéäÉ~ê= ëáÉãéêÉ= ÇÉíÉêÖÉåíÉ= ÇÉ= Éëéìã~=
Åçåíêçä~Ç~K=m~ê~=Éîáí~ê= Åçå=ëÉÖìêáÇ~Ç= ä~=éêçÇìÅÅáµå=
ÇÉ=Éëéìã~I=~åíÉë=ÇÉ=ÉãéÉò~ê=Éä=íê~Ä~àç=áåíêçÇìÅáê=Éå=
Éä=ÇÉéµëáíç=ÇÉ=êÉÅìéÉê~Åáµå=ìå~=Å~åíáÇ~Ç=ã∞åáã~=ÇÉ=
ä∞èìáÇç=~åíáÉëéìã~K=
kç=ÉãéäÉ~ê=•ÅáÇçë=Éå=Éëí~Çç=éìêçK=
=
=
ifjmfbw^=ab=ilp=prbilp=
=
`lkbuflk=ab=i^p=_^qbofp=^=i^=j^nrfk^=
`çåÉÅí~ê= Éä= ÅçåÉÅíçê= Ä~íÉê∞~ë= ENF= ~ä= ÅçåÉÅíçê= ÇÉ= ä~=
ã•èìáå~= EOFI= éìÉëíç= Éå= ä~= é~êíÉ= íê~ëÉê~= ÇÉ= ä~=
ã•èìáå~K=
==

=
=
^``flk^jfbkql=ab=i^=j^nrfk^=
NK= i~ë=ã•èìáå~ë=èìÉ=Éëí•å=Éèìáé~Ç~ë=ÇÉ=ÉåÅÉåÇáÇç=
Åçå=ää~îÉ=EîÉê=?^``bpploflp=lm`flk^ibpÒFI=Ü~ó=èìÉ=
Öáê~ê=ä~=ää~îÉ=ESF=Éå=ëÉåíáÇç=Üçê~êáçK=
OK= ^éêÉí~ê=Éä=áåíÉêêìéíçê=ÇÉä=ãçíçê=ÅÉéáääçë=ERFK=
PK= `çåíêçä~ê=Éä=íáéç=ÇÉ=ä~ë=Ä~íÉê∞~ë=ó=Éä=Éëí~Çç=ÇÉ=ä~=
Å~êÖ~=ëçÄêÉ=Éä=Çáëéä~ó=ENFK=
QK= ^éêÉí~ê=Éä=áåíÉêêìéíçê=ÇÉä=ãçíçê=ÇÉ=~ëéáê~Åáµå=EPFK=
RK= ^Åíì~åÇç= Éå= ä~= é~ä~åÅ~= EUF= ÇÉä= ÖêáÑç= êÉÖìä~ê= ä~=
Å~åíáÇ~Ç= ÇÉ= ëçäìÅáµå= ÇÉíÉêÖÉåíÉ= èìÉ= íáÉåÉ= èìÉ= ëÉê=
ëìÑáÅáÉåíÉ= é~ê~= ãçà~ê= ÇÉ= ã~åÉê~= ìåáÑçêãÉ= Éä= ëìÉäç=
Éîáí~åÇç=ä~=ë~äáÇ~=ÇÉä=ÇÉíÉêÖÉåíÉ=ÇÉ=ä~=éêçíÉÅÅáµåK=bå=
Åì~äèìáÉê= Å~ëçI= Ü~ó= èìÉ= íÉåÉê= éêÉëÉåíÉ= èìÉ= ä~=
ÅçêêÉÅí~= Å~åíáÇ~Ç= ÇÉ= ëçäìÅáµå= Éëí•= ëáÉãéêÉ= Éå=
ÑìåÅáµå=ÇÉ= ä~=å~íìê~äÉò~=ÇÉä=ëìÉäçI=ÇÉ= ä~=ÉåíáÇ~Ç=ÇÉ=
ä~=ëìÅáÉÇ~Ç=ó=ÇÉ=ä~=îÉäçÅáÇ~ÇK=
^Åíì~åÇç=Éëí~=é~ä~åÅ~I=Éå=Éä=í~ÄäÉêç=ÇÉ=áåëíêìãÉåíçë=
ëÉ=ÉåÅáÉåÇÉ=Éä=áåÇáÅ~Ççê=ÇÉ=ëÉ¥~ä=ÖêáÑç=~ÄáÉêíç=EQFK=
bå= Éä= ãçÇÉäç= Éèìáé~Çç= Åçå= ÉäÉÅíêçî•äîìä~= çéÅáçå~ä=
EîÉê= ?^``bpploflp= lm`flk^ibpÒF= Éä= Ñäìàç= ÇÉ= ä~=
ëçäìÅáµå= ÇÉíÉêÖÉåíÉ= ëÉê•= ~ÅÅáçå~Çç=
~ìíçã•íáÅ~ãÉåíÉI=ìå~=îÉò=èìÉ=Éä=ÖêáÑç=Éëí•=~ÄáÉêíç=~=
íê~î¨ë= ÇÉ= ä~= é~ä~åÅ~= EUFI= ó= ~Åíì~åÇç= ä~ë= é~ä~åÅ~ë=
éêÉëÉåÅá~=ÜçãÄêÉ=ETFK=sçäîáÉåÇç=~=ÇÉà~ê=ä~ë=é~ä~åÅ~ë=
éêÉëÉåÅá~= ÜçãÄêÉI= Éä= Ñäìàç= ëÉ= áåíÉêêìãéáê•=
~ìíçã•íáÅ~ãÉåíÉK=
SK= ^Åíì~åÇç=Éå=Éä=éÉÇ~ä=ÇÉ=äÉî~åí~ãáÉåíç=ÇÉä=Öêìéç=
Ä~åÅ~Ç~=ENMF=Ä~à~ê=ä~=Ä~åÅ~Ç~K=
TK= ^Åíì~åÇç= Éå= ä~= é~ä~åÅ~= äÉî~åí~ãáÉåíç= Äçèìáää~=
ÇÉ=ëÉÅ~Çç=EVF=Ä~à~ê=ä~=Äçèìáää~=ÇÉ=ëÉÅ~ÇçK=
UK= mçåáÉåÇç= Éå= ÑìåÅáçå~ãáÉåíç= ä~ë= é~ä~åÅ~ë=
éêÉëÉåÅá~=ÜçãÄêÉ= ETF= äçë= ÅÉéáääçë=ÉãéÉò~ê•å=~=Öáê~ê=

íê~åëãáíáÉåÇç= ~= ä~= ã•èìáå~= ìå= ãçîáãáÉåíç= ÇÉ=
~î~åÅÉK=i~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=ÉãéÉò~ê•=~=~ëéáê~êK=
VK= aìê~åíÉ= äçë= éêáãÉêçë= ãÉíêçë= Åçåíêçä~ê= èìÉ= Éä=
Ñäìàç=ÇÉ=ä~=ëçäìÅáµå=ÇÉíÉêÖÉåíÉ=ëÉ~=~ÇÉÅì~Çç=ó=èìÉ=ä~=
êÉÖìä~Åáµå= ÇÉ= ä~= Äçèìáää~= ÇÉ= ëÉÅ~Çç= Ö~ê~åíáòÉ= ìå=
ëÉÅ~Çç=éÉêÑÉÅíçK=
=

=
=

=
=
obdi^gb=ab=i^=mobpflk=ab=ilp=`bmfiilp=
mçê=ãÉÇáç=ÇÉä= êÉÖìä~Ççê= ENF=éìÉëíç=~ä= áåíÉêáçê=ÇÉ= ä~=
êìÉÇ~=ÇÉä~åíÉê~=ÇÉêÉÅÜ~I=Éë=éçëáÄäÉ=êÉÖìä~ê=ä~=éêÉëáµå=
ÇÉ=äçë=ÅÉéáääçë=ëçÄêÉ=ä~=ëìéÉêÑáÅáÉ=ä~î~Ç~K=
dáê~åÇç= ä~= é~äçãáí~= Éå= ëÉåíáÇç= Üçê~êáç= ä~= éêÉëáµå=
~ìãÉåí~I=Öáê~åÇç=ä~=é~äçãáí~=Éå=ëÉåíáÇç=~åíáÜçê~êáç=
ä~=éêÉëáµå=ÇáãáåìóÉK=
bëíÉ= Çáëéçëáíáîç= éÉêãáíÉ= ìå~= ~ÅÅáµå= ä~î~åíÉ= ã•ë=
ÉÑáÅ~ò= í~ãÄá¨å= Éå= ä~ë= ëìéÉêÑáÅáÉë= ã•ë= ÇáÑáÅáäÉë= ó=
ëìÅá~ëK=
=

=
=
afpmlpfqfsl=ab=molqb``fþk=pl_ob`^od^=
jlqlo=ab=ilp=`bmfiilp=Elm`flk^iF=
pá= ä~= ã•èìáå~= Éëí•= Éèìáé~Ç~= ÇÉä= ëáëíÉã~= ÇÉ=
éêçíÉÅÅáµå= ~ãéÉêáã¨íêáÅç= EîÉê= ?^``bpploflp=
lm`flk^ibpÒFI= ÉëíÉ= ëáëíÉã~I= Éå= Å~ëç= ÇÉ= ëçÄêÉÅ~êÖ~=
éêçäçåÖ~Ç~= ÇÉä= ãçíçê= ÇÉ= äçë= ÅÉéáääçëI= áåíÉêîáÉåÉ=
~é~Ö•åÇçäçK= ^ÇÉã•ëI= Éå= Éä= Çáëéä~ó= ENF= ~é~êÉÅÉ= ä~=
ëáÖä~= Ò^iMNÒK= bå= Å~ëç= ÇÉ= áåíÉêîÉåÅáµå= ÇÉ= ÉëíÉ=
ÇáëéçëáíáîçI= Åçåíêçä~ê= Éä= êÉÖä~àÉ= ÇÉ= ä~= éêÉëáµå= ÇÉ= äçë=
ÅÉéáääçë=Éå=êÉä~Åáµå=~ä=íáéç=ÇÉ=ëìÉäç=èìÉ=ëÉ=íáÉåÉ=èìÉ=
äáãéá~ê=óI=ëá=Éë=åÉÅÉë~êáçI=êÉÇìÅáêä~K=
m~ê~=êÉëí~ÄäÉÅÉê=Éä=ÑìåÅáçå~ãáÉåíç=ÇÉä=ãçíçê=ÇÉ=äçë=
ÅÉéáääçëI= ~é~Ö~ê= Éä= áåíÉêêìéíçê= ÇÉä= ãçíçê= ÇÉ= äçë=
ÅÉéáääçë=ERF=éçê=~äÖìåçë=ëÉÖìåÇçë=ó=îçäîÉê=~=ÉåÅÉåÇÉêK=
=

=
=



= = =

b= = b=
=

= OQ

afpmlpfqfsl=ob_lp^abol=
^=Ñáå=ÇÉ=Éîáí~ê=Ç~¥çë=ëÉêáçë=~ä=ãçíçê=ÇÉ=~ëéáê~ÅáµåI=ä~=
ã•èìáå~= Éëí•= Éèìáé~Ç~= ÇÉ= ìå= Ñäçí~Ççê= èìÉ= ~Åí∫~=
Åì~åÇç= Éä= ÇÉéµëáíç= ÇÉ= êÉÅìéÉê~Åáµå= Éëí•= ääÉåç=
Å~ìë~åÇç= Éä= ÅáÉêêÉ= ÇÉä= íìÄç= ÇÉ= ~ëéáê~Åáµå= ó= éçê= äç=
í~åíç=ÇÉ=ä~=~ëéáê~ÅáµåK=
bå= ÉëíÉ= Å~ëç= Ü~ó= èìÉ= î~Åá~ê= Éä= ÇÉéµëáíç= ÇÉ=
êÉÅìéÉê~ÅáµåK=
NK= bãéì¥~ê=Éä= íìÄç=ÇÉ=ÇÉëÅ~êÖ~=éìÉëíç=Éå= ä~=é~êíÉ=
ÇÉä~åíÉê~=ÇÉ=ä~=ã•èìáå~K=
OK= nìáí~ê=Éä=í~éµå=ÇÉä=íìÄç=ÇÉ=ÇÉëÅ~êÖ~=~Åíì~åÇç=ä~=
é~ä~åÅ~=éìÉëí~=ëçÄêÉ=Éä=í~éµå=ó=î~Åá~ê=Éä=ÇÉéµëáíç=ÇÉ=
êÉÅìéÉê~Åáµå=Éå=íáå~ë=éêÉîáëí~ëI=Éå=ÅçåíÉãéä~Åáµå=ÇÉ=
ä~ë= åçêã~ë= îáÖÉåíÉë= Éå= Åì~åíç= ÅçåÅáÉêåÉ= ä~=
äáèìáÇ~Åáµå=ÇÉ=äçë=ä∞èìáÇçëK=
=
=

=^qbk`fþkW=
bëí~= çéÉê~Åáµå= íáÉåÉ= èìÉ= ëÉê= êÉ~äáò~Ç~= ääÉî~åÇç=
Öì~åíÉë=é~ê~=éêçíÉÖÉêëÉ=ÇÉä=Åçåí~Åíç=Åçå=ëçäìÅáçåÉë=
éÉäáÖêçë~ëK=
=

=
=
abp`^od^=plir`fþk=abqbodbkqb=
m~ê~= îçäîÉê= ~= ÇÉëÅ~êÖ~ê= ä~= ëçäìÅáµå= ÇÉíÉêÖÉåíÉ=
èìÉÇ~Ç~=Éå=Éä=ÇÉéµëáíç=ÇÉ=ëçäìÅáµåW=
NK= `çäçÅ~ê= ä~= ã•èìáå~= ëçÄêÉ= ìå~= ÇÉëÅ~êÖ~= ~= íáÉêê~=
~éêçéá~Ç~K=
OK= aÉëÉåêçëÅ~ê= ä~=í~é~=ÇÉ=Å~êÖ~=ENF=ÇÉä=ÇÉéµëáíç=ÇÉ=
ä~=ëçäìÅáµåK=
PK= aÉëÉåêçëÅ~ê=Éä=í~éµå=ÇÉä=Ñáäíêç=EOFK=
=

=
=
=

=^qbk`fþkW=
bëí~= çéÉê~Åáµå= íáÉåÉ= èìÉ= ëÉê= êÉ~äáò~Ç~= ääÉî~åÇç=
Öì~åíÉë=é~ê~=éêçíÉÖÉêëÉ=ÇÉä=Åçåí~Åíç=Åçå=ëçäìÅáçåÉë=
éÉäáÖêçë~ëK=
=
afpmlpfqfsl=ab=abp`^od^=ab=i^=plir`fþk=
abqbodbkqb=Elm`flk^iF==
m~ê~= êÉÅìéÉê~ê= ä~= ëçäìÅáµå= ÇÉíÉêÖÉåíÉI= Éë= åÉÅÉë~êáç=
ìíáäáò~ê= Éä= Çáëéçëáíáîç= ÇÉ= ÇÉëÅ~êÖ~= ~éêçéá~Çç= ó=
éêçÅÉÇÉê=Åçãç=ëáÖìÉW=
NK= aÉëÉåÖ~åÅÜ~ê=Éä=íìÄçK=
OK= ^Äêáê=Éä=ÖêáÑç=éçåáÉåÇç=ä~=ÇáêÉÅÅáµå=ÇÉä=ÅÜçêêç=Éå=
ä~=íáå~=ÇÉ=êÉÅçÖáÇ~K=
PK= rå~=îÉò=ìäíáã~Ç~=ä~=çéÉê~Åáµå=ÅÉêê~ê=Éä=ÖêáÑçK=
sçäîÉê=~=ÉåÖ~åÅÜ~ê=Éä=íìÄç=~ä=êÉëçêíÉK=
=

=
=
=

=^qbk`fþkW=
bëí~= çéÉê~Åáµå= íáÉåÉ= èìÉ= ëÉê= êÉ~äáò~Ç~= ääÉî~åÇç=
Öì~åíÉë=é~ê~=éêçíÉÖÉêëÉ=ÇÉä=Åçåí~Åíç=Åçå=ëçäìÅáçåÉë=
éÉäáÖêçë~ëK=
=
^s^k`b=
i~=íê~ÅÅáµå=ÇÉ=Éëí~ë=ã•èìáå~ë=ëÉ=çÄíáÉåÉ=éçê=ãÉÇáç=
ÇÉ= äçë= ÅÉéáääçë= èìÉ= íê~åëãáíÉå= ~= ä~= ã•èìáå~= ìå=
ãçîáãáÉåíç=ÇÉ=~î~åÅÉK=
=
m^o^a^=
sçäîáÉåÇç=~=ÇÉà~ê=ä~ë=é~ä~åÅ~ë=éêÉëÉåÅá~=ÜçãÄêÉI=äçë=
ÅÉéáääçë= ëÉ= é~ê~ê•å= ÇÉíÉåáÉåÇç= Éä= ~î~åÅÉ= ÇÉ= ä~=
ã•èìáå~K=
=

==
=

=^qbk`fþkW=
`ì~åÇç= ëÉ= ÉÑÉÅíì~å= ÇÉëéä~ò~ãáÉåíçë= ~ìå= Åçêíçë= Éå=
ã~êÅÜ~= ~íê•ëI= ~ëÉÖìê~êëÉ= èìÉ= ä~= Äçèìáää~= ÇÉ= ëÉÅ~Çç=
Éëí¨=äÉî~åí~ÇçK=
=
=
abqbk`fþk=ab=i^=jžnrfk^=^i=cfk^i=
ab=i^=ifjmfbw^=
=
^åíÉë=ÇÉ=ÉàÉÅìí~ê=Åì~äèìáÉê=íáéç=ÇÉ=ã~åíÉåáãáÉåíçW=
NK= `Éêê~ê= Éä= ÖêáÑç= ~= íê~î¨ë= ÇÉ= ä~= é~ä~åÅ~= EUF= ó=
Åçåíêçä~ê=èìÉ=Éå=Éä=í~ÄäÉêç=ÇÉ=áåëíêìãÉåíçë=ä~=ëÉ¥~ä=
ÇÉä=ÖêáÑç=~ÄáÉêíç=EQF=ëÉ=~é~ÖìÉK=
OK= iÉî~åí~ê=ä~=Ä~åÅ~Ç~=~Åíì~åÇç=Éå=Éä=éÉÇ~ä=ENMFK=
PK= iÉî~åí~ê= ä~= Äçèìáää~= ÇÉ= ëÉÅ~Çç= ~Åíì~åÇç= Éå= ä~=
é~ä~åÅ~=EVFK=
QK= ^é~Ö~ê=Éä=áåíÉêêìéíçê=ÇÉä=ãçíçê=ÇÉ=äçë=ÅÉéáääçë=ERFK=
RK= ^é~Ö~ê=Éä=áåíÉêêìéíçê=ÇÉä=ãçíçê=ÇÉ=~ëéáê~Åáµå=EPFK=
SK= i~ë=ã•èìáå~ë=èìÉ=Éëí•å=Éèìáé~Ç~ë=ÇÉ=ÉåÅÉåÇáÇç=
Åçå=ää~îÉ=EîÉê=?^``bpploflp=lm`flk^ibpÒFI=Ü~ó=èìÉ=
Öáê~ê=ä~=ää~îÉ=ESF=Éå=ëÉåíáÇç=~åíáÜçê~êáçK=
TK= iäÉî~ê=ä~=ã•èìáå~=Ü~ëí~=Éä= äìÖ~ê=éêÉîáëíç=é~ê~=ä~=
ÇÉëÅ~êÖ~=ÇÉ=ä~=~Öì~K=
=

=
=
=

=
=^qbk`fþkW=

i~= ã•èìáå~= åç= Éëí•= Éèìáé~Ç~= ÇÉä= ÑêÉåç= ÇÉ=
Éëí~Åáçå~ãáÉåíç=éçê= äç=í~åíç=åç=Ü~ó=èìÉ=ÇÉà~êä~=Éå=
éä~åçë=áåÅäáå~ÇçëK=
=
=
j^kqbkfjfbkql=af^ofl=
=
ifjmfbw^=abmþpfql=ab=ob`rmbo^`fþk=
NK= bãéì¥~ê=Éä= íìÄç=ÇÉ=ÇÉëÅ~êÖ~=éìÉëíç=Éå= ä~=é~êíÉ=
ÇÉä~åíÉê~=ÇÉ=ä~=ã•èìáå~K=
OK= p~Å~ê=Éä=í~éµå=ÇÉä=íìÄç=ÇÉ=ÇÉëÅ~êÖ~=~Åíì~åÇç=ä~=
é~ä~åÅ~=éìÉëí~=ÉåÅáã~=Éä=í~éµå=ó=î~Åá~ê=Éä=ÇÉéµëáíç=
ÇÉ= êÉÅìéÉê~Åáµå= Éå= ä~ë= íáå~ë= éêÉîáëí~ë= Esbo=
?afpmlpfqfsl=ob_lp^abol?FK=
PK= nìáí~ê= Éä= í~éµå= ÇÉ= ~ëéáê~Åáµå= ENF= ÇÉëéì¨ë= ÇÉ=
Ü~ÄÉê=Öáê~Çç=ä~ë=é~ä~åÅ~ë=EOF=èìÉ=äç=Ñáà~åK=
QK= nìáí~ê=Éä=Ñáäíêç=ó=ä~=éêçíÉÅÅáµå=êÉä~íáî~K=
RK= båàì~Ö~ê=Éä=ÇÉéµëáíç=Åçå=ìå=ÅÜçêêç=ÇÉ=~Öì~K=
=

=
=
=

=^qbk`fþkW=
bëí~= çéÉê~Åáµå= íáÉåÉ= èìÉ= ëÉê= êÉ~äáò~Ç~= ääÉî~åÇç=
Öì~åíÉë=é~ê~=éêçíÉÖÉêëÉ=ÇÉä=Åçåí~Åíç=Åçå=ëçäìÅáçåÉë=
éÉäáÖêçë~ëK=
=
ifjmfbw^=abi=cfiqol=ab=^pmfo^`fþk=
NK= nìáí~ê= Éä= í~éµå= ÇÉ= ~ëéáê~Åáµå= ENF= ÇÉëéì¨ë= ÇÉ=
Ü~ÄÉê=Öáê~Çç=ä~ë=é~ä~åÅ~ë=EOF=èìÉ=äç=Ñáà~åK=
OK= nìáí~ê=Éä=Ñáäíêç=ó=ä~=éêçíÉÅÅáµå=êÉä~íáî~K=
PK= iáãéá~ê= íçÇç= Åçå= ìå= ÅÜçêêç= ÇÉ= ~Öì~=
ÉëéÉÅá~äãÉåíÉ=ä~ë=é~êÉÇÉë=ó=Éä=ÑçåÇç=ÇÉä=ÑáäíêçK=
QK= oÉ~äáò~ê= ä~ë= çéÉê~ÅáçåÉë= ÇÉ= äáãéáÉò~= ÇÉ= ã~åÉê~=
ÉëãÉê~Ç~K=
RK= sçäîÉê=~=ãçåí~ê=íçÇçK=
=

=
=
ifjmfbw^=ab=ilp=`bmfiilp=
aÉëãçåí~ê=äçë=ÅÉéáääçë=ó=äáãéá~êäçë=Åçå=ìå=ÅÜçêêç=ÇÉ=
~Öì~= Eé~ê~= Éä= ÇÉëãçåí~àÉ= ÇÉ= äçë= ÅÉéáääçë= îÉê= Éå=
ëÉÖìáÇ~=Uabpjlkq^gb=ab=ilp=`bmfiilpÒFK=
=
abpjlkq^gb=ab=ilp=`bmfiilp=
NK= iÉî~åí~ê=ä~=Ä~åÅ~Ç~=Ä~à~åÇç=Éä=éÉÇ~ä=ENMFK=
OK= nìáí~ê= ä~= ~äáãÉåí~Åáµå= Éä¨ÅíêáÅ~= ~ä= ãçíçê= ÇÉ= äçë=
ÅÉéáääçë= ÇÉëÅçåíÉÅí~åÇç= Éä= ÅçåÉÅíçê= ÇÉ= ä~ë= Ä~íÉê∞~ë=
ENFK=i~ë=ã•èìáå~ë=èìÉ=Éëí•å=Éèìáé~Ç~ë=ÇÉ=ÉåÅÉåÇáÇç=
Åçå=ää~îÉ=EîÉê=?^``bpploflp=lm`flk^ibpÒFI=Ü~ó=èìÉ=
Öáê~ê=ä~=ää~îÉ=Éå=ëÉåíáÇç=~åíáÜçê~êáçK=
=



= = =

b= = b=
=

= OR

=
PK= bëí~åÇç= ä~= Ä~åÅ~Ç~= ÅÉéáääçë= Éå= éçëáÅáµå= ~äí~I=
ÇÉëíçêåáää~ê=ä~ë=Ççë=ã~êáéçë~ë=ENF=ó=äìÉÖç=êÉãçîÉê=äÉ=
ëçéçêíÉ=ä~íÉê~ä=ÇÉ=äçë=ÅÉéáääçë=EOFK=
QK= pçäí~ê=äçë=ÅÉéáääçë=EPF=ÇÉ=äçë=ÜìÉÅçë=é~ê~=éêçÅÉÇÉê=
~=ëì=äáãéáÉò~=ç=ëìëíáíìÅáµåK=
RK= m~ê~=îçäîÉê=~=ãçåí~êäçëI=êÉáíêçÇìÅáê=äçë=ÅÉéáääçë=EPF=
Éå= äçë= ÜìÉÅçë= ÇÉ= ä~= é~êíÉ= ÇÉä= ~Åçéä~Çç= ÜÉñ~Öçå~äI=
Åçå= Éä= ÅìáÇ~Çç= ÇÉ= ÉåÅçåíê~ê= Éä= ~Åçéä~Çç= ~= ä~=
ÉñíêÉãáÇ~Ç= çéìÉëí~= ó= ÇÉ= áåíêçÇìÅáêäçë=
ÅçãéäÉí~ãÉåíÉK=
SK= oÉéçëáÅáçå~ê=Éä=ëçéçêíÉ=ä~íÉê~ä=EOF=ÇÉ=ã~åÉê~=èìÉ=
äçë=éÉêåçë=ÇÉä= ëçéçêíÉ=ÉåíêÉå=Éå= äçë=çêáÑáÅáçë=ÇÉ= äçë=
ÅçàáåÉíÉë=îáëáÄäÉë=~ä=ÅÉåíêç=ÇÉ=äçë=ÅÉéáääçëK=
TK= sçäîÉê=~=~íçêåáää~ê=ó=ÄäçèìÉ~ê=ä~ë=ã~êáéçë~ëK=
=

=
=
=

=^qbk`fþkW=
oÉ~äáò~ê= ä~ë= çéÉê~ÅáçåÉë= ÇÉ= ÇÉëãçåí~àÉ= ÇÉ= äçë=
ÅÉéáääçë=Åçå=ä~=~äáãÉåí~Åáµå=ÅçåÉÅí~Ç~=éìÉÇÉ=Å~ìë~ê=
äÉëáçåÉë=~=ä~ë=ã~åçëK=
=
=

=^qbk`fþkW=
bëí~ë=çéÉê~ÅáçåÉë=ÇÉ= ä~=ã~åáéìä~Åáµå=ÇÉ= äçë=ÅÉéáääçë=
íáÉåÉå= èìÉ= ëÉê= êÉ~äáò~Ç~ë= ääÉî~åÇç= Öì~åíÉë= ~éíçë=
é~ê~= éêçíÉÖÉêëÉ= í~åíç= ãÉÅ•åáÅ~ãÉåíÉ= ÇÉä= Åçåí~Åíç=
ÇÉ= ä~ë= ÅÉêÇ~ë= Åçãç= éçê= Éä= êáÉëÖç= èì∞ãáÅç= ÇÉä=
Åçåí~Åíç=Åçå=ëçäìÅáçåÉë=éÉäáÖêçë~ëK=
=
ifjmfbw^=ab=i^=_lnrfii^=ab=pb`^al=
j~åíÉåÉê=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=äáãéá~=Éë=Ö~ê~åí∞~=ÇÉ=
ìå=ãÉàçê=ëÉÅ~ÇçK=
m~ê~=ëì=äáãéáÉò~=Éë=åÉÅÉë~êáçW=
NK= p~Å~ê= Éä= íìÄç= ÇÉ= ä~= Äçèìáää~= ÇÉ= ëÉÅ~Çç= EPF= ÇÉä=
ã~åÖìáíçK=
OK= aÉëãçåí~ê= ä~= Äçèìáää~= ÇÉ= ëÉÅ~Çç= ÇÉä= ëçéçêíÉ=
Öáê~åÇç= ä~= é~ä~åÅ~= EOF= Éå= ëÉåíáÇç= ~åíáÜçê~êáç= ó=
Ü~ÅáÉåÇç= é~ë~ê= äçë= éêáëáçåÉêçë= ENF= Éå= äçë= çà~äÉë=
~éêçéá~ÇçëK=
PK= iáãéá~ê= ÉëãÉê~Ç~ãÉåíÉ= Éä= áåíÉêáçê= ÇÉä= Éãé~äãÉ=
ëçÄêÉ= ä~= Äçèìáää~= ÇÉ= ëÉÅ~Çç= Éäáãáå~åÇç= ÉîÉåíì~äÉë=
ÇÉéµëáíçë=ÇÉ=ëìÅáÉÇ~ÇK=
QK= iáãéá~ê=ÉëãÉê~Ç~ãÉåíÉ=äçë=ä~Äáçë=ÇÉ=~ëéáê~ÅáµåK=
RK= sçäîÉê=~=ãçåí~ê=íçÇçK=
=

=
=
=
j^kqbkfjfbkql=pbj^k^i=
=
prpqfqr`fþk=abi=i^_fl=qo^pbol=ab=i^=
_lnrfii^=ab=pb`^al=
`çåíêçä~ê=Éä=Éëí~Çç=ÇÉ=ÇÉëÖ~ëíÉ=ÇÉä=ä~Äáç=ÇÉ=ëÉÅ~Çç=ó=
ÉîÉåíì~äãÉåíÉ=Öáê~êäç=ç=ëìëíáíìáêäçK=
m~ê~=ä~=ëìëíáíìÅáµå=Éë=åÉÅÉë~êáçW=
NK= iÉî~åí~ê=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=~äò~åÇç=ä~=é~ä~åÅ~=
EÑáÖK=NI=éçëK=NTFK=
OK= aÉëÉåÖ~åÅÜ~ê= Éä= ÅáÉêêÉ= ENF= ÇÉä= äáëíµå= Ñáà~Ççê= ÇÉä=
ä~ÄáçI= äáÄÉê~ê= ä~ë= ÉñíêÉãáÇ~ÇÉë= EOF= ÇÉä= ÅìÉêéç= ÇÉ= ä~=
Äçèìáää~=ÇÉ=ëÉÅ~Çç=ó=ë~Å~ê=Éä=ä~Äáç=EQFK=
PK= dáê~ê=Éä=ÄçêÇÉ=ç=ëìëíáíìáê=Éä=ä~Äáç=EQFK=
m~ê~=îçäîÉê=~=ãçåí~ê=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=êÉéÉíáê=Éå=
çêÇÉå= áåîÉêëç= ä~ë= çéÉê~ÅáçåÉë= ~êêáÄ~= ÇÉëÅêáí~ë=
éçåáÉåÇç= Éå= ä~ë= Öì∞~ë= ~éêçéá~Ç~ë= EPF= Éä= ä~Äáç= EQFI=
ÉãéÉ¥~åÇç=ä~ë=ÉñíêÉãáÇ~ÇÉë=EOF=ÇÉä=äáëíµå=Ñáà~Ççê=ÇÉä=
ä~Äáç=ëçÄêÉ=Éä=ÅìÉêéç=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=ó=éçê=
Ñáå=ÉåÖ~åÅÜ~åÇç=Éä=ÅáÉêêÉ=ENFK==
=

=
=

=
=
ifjmfbw^=abi=qr_l=ab=i^=_lnrfii^=ab=pb`^al=
`~Ç~=ëÉã~å~=ç=Éå=Å~ëç=ÇÉ=~ëéáê~Åáµå=áåëìÑáÅáÉåíÉ=Éë=
åÉÅÉë~êáç= Åçåíêçä~ê= èìÉ= Éä= íìÄç= Äçèìáää~= ÇÉ= ëÉÅ~Çç=
åç= Éëí¨= çÄëíêìáÇçK= bîÉåíì~äãÉåíÉ= é~ê~= äáãéá~êäç=
éêçÅÉÇÉê=Åçãç=ëáÖìÉW=
NK= pçäí~ê= Éä= íìÄç= ÇÉä= ã~åÖìáíç= ÇÉ= ä~= Äçèìáää~= ÇÉ=
ëÉÅ~Çç= ENF= ó= ÇÉëÉåÖ~åÅÜ~ê= Éä= êÉëçêíÉ= Öìá~= íìÄç=
Äçèìáää~=ÇÉ=ëÉÅ~Çç=EOFK=
OK= i~î~ê=Éä=áåíÉêáçê=ÇÉä=íìÄç=Åçå=ìå=ÅÜçêêç=ÇÉ=~Öì~=
áåíêçÇìÅáÇç=ÇÉëÇÉ=Éä=ä~Çç=éçê=Éä=Åì~ä=ëÉ=áåíêçÇìÅÉ=Éå=
ä~=Äçèìáää~=ÇÉ=ëÉÅ~ÇçK=
PK= m~ê~= îçäîÉê= ~= ãçåí~ê= Éä= íìÄç= êÉéÉíáê= Éå= çêÇÉå=
áåîÉêëç=ä~ë=çéÉê~ÅáçåÉë=~êêáÄ~=ÇÉëÅêáí~ëK=
=

=
==

ifjmfbw^=abi=abmþpfql=plir`fþk=v=cfiqol=
NK= iäÉî~ê=ä~=ã•èìáå~=Ü~ëí~=Éä= äìÖ~ê=éêÉîáëíç=é~ê~=ä~=
ÇÉëÅ~êÖ~=ÇÉä=~Öì~K=
OK= aÉëÉåêçëÅ~ê= ä~= í~é~= ÇÉ= Å~êÖ~= ENF= ÇÉä= ÇÉéµëáíç=
ëçäìÅáµåK=
PK= aÉëÉåêçëÅ~ê=Éä=í~éµå=ÇÉ=ÇÉëÅ~êÖ~=EOFK=
QK= i~ë= ã•èìáå~ë= Éèìáé~Ç~ë= ÇÉä= Çáëéçëáíáîç= çéÅáçå~ä=
ÇÉ= ä~= ÇÉëÅ~êÖ~= ÇÉ= ä~= ëçäìÅáµåI= Éë= ëìÑáÅáÉåíÉ= ~Äêáê= Éä=
ÖêáÑç=ÇÉä=Çáëéçëáíáîç=EîÉê=?afpmlpfqfsl=ab=abp`^od^=
ab=i^=plir`fþk?FK=
RK= båàì~Ö~ê= Åçå= ìå= ÅÜçêêç= ÇÉ= ~Öì~= Éä= ÇÉéµëáíç=
ëçäìÅáµåK=
SK= båàì~Ö~ê=Éä= Ñáäíêç=ÇÉéµëáíç= ëçäìÅáµå=éìÉëíç=Éå=Éä=
áåíÉêáçê=ÇÉä=í~éµå=ÇÉ=ÇÉëÅ~êÖ~=ÇÉÄ~àç=ÇÉ=ä~=ã•èìáå~K=
TK= sçäîÉê= ~= ãçåí~ê= íçÇç= ó= ÅÉêê~êI= ëá= éêÉëÉåíÉI= Éä=
ÖêáÑç=ÇÉä=Çáëéçëáíáîç=ÇÉ=ÇÉëÅ~êÖ~K=
=
=

=^qbk`fþkW=
bëí~= çéÉê~Åáµå= íáÉåÉ= èìÉ= ëÉê= êÉ~äáò~Ç~= ääÉî~åÇç=
Öì~åíÉë=é~ê~=éêçíÉÖÉêëÉ=ÇÉä=Åçåí~Åíç=Åçå=ëçäìÅáçåÉë=
éÉäáÖêçë~ëK=
=

==
=
j^kqbkfjfbkql=_fjbpqo^i=
=
prpqfqr`fþk=abi=i^_fl=abi^kqbol=ab=i^=
_lnrfii^=ab=pb`^al=
`çåíêçä~ê= Éä= Éëí~Çç= ÇÉ= ÇÉëÖ~ëíÉ= ÇÉä= ä~Äáç= ÇÉä~åíÉêç=
ÇÉ=ä~=Äçèìáää~=ó=ÉîÉåíì~äãÉåíÉ=ëìëíáíìáêäçK=
m~ê~=ä~=ëìëíáíìÅáµå=Éë=åÉÅÉë~êáçW=
NK= p~Å~ê= Éä= íìÄç= ÇÉ= ä~= Äçèìáää~= ÇÉ= ëÉÅ~Çç= EPF= ÇÉä=
ã~åÖìáíçK=
OK= aÉëãçåí~ê= ä~= Äçèìáää~= ÇÉ= ëÉÅ~Çç= ÇÉä= ëçéçêíÉ=
Öáê~åÇç= ä~= é~ä~åÅ~= EOF= Éå= ëÉåíáÇç= ~åíáÜçê~êáç= ó=
Ü~ÅáÉåÇç= é~ë~ê= äçë= éêáëáçåÉêçë= ENF= Éå= äçë= çà~äÉë=
~éêçéá~ÇçëK=
=

=



= = =

b= = b=
=

= OS

PK= aÉëÉåÖ~åÅÜ~ê= Éä= ÅáÉêêÉ= ENF= ÇÉä= äáëíµå= Ñáà~Ççê= ÇÉä=
ä~ÄáçI= äáÄÉê~ê= ä~ë= ÉñíêÉãáÇ~ÇÉë= EOF= ÇÉä= ÅìÉêéç= ÇÉ= ä~=
Äçèìáää~=ÇÉ=ëÉÅ~Çç=ó=ë~Å~ê=Éä=ä~Äáç=EQFK=
=

=
=
QK= aÉëíçêåáää~ê=ä~ë=ã~êáéçë~ë=ERF=Éå=ä~=é~êíÉ=ëìéÉêáçê=
ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~ÇçK=
=

=
=
RK= pçäí~ê= ä~= é~êíÉ= áåÑÉêáçê= ESF= ÇÉä= ÅìÉêéç= ÇÉ= ä~=
Äçèìáää~= ÇÉ= ëÉÅ~Çç= é~ê~= éçÇÉê= ë~Å~ê= Éä= ä~Äáç=
ÇÉä~åíÉêç=ETFK=
=

=
=
SK= pìëíáíìáê=Éä=ä~Äáç=ÇÉä~åíÉêçK=
TK= m~ê~= îçäîÉê= ~= ãçåí~ê= ä~= Äçèìáää~= ÇÉ= ëÉÅ~Çç=
êÉéÉíáê= Éå= çêÇÉå= áåîÉêëç= ä~ë= çéÉê~ÅáçåÉë= ~êêáÄ~=
ÇÉëÅêáí~ëK=
=
i~= îÉêáÑáÅ~Åáµå= ÇÉä= Éëí~Çç= ÇÉ= ÑìåÅáçå~ãáÉåíç= ÇÉ=
ä~=ã•èìáå~=îáÉåÉ=ÇÉÑÉêáÇ~=~ä=ÅÉåíêç=ÇÉ=~ëáëíÉåÅá~=
í¨ÅåáÅ~=~ìíçêáò~ÇçK=
=
=
`lkqoli=ab=crk`flk^jfbkql=
=
pb¢^ibp=pl_ob=bi=afpmi^v=
^MMNW= fåÇáÅ~Åáµå= ÇÉ= ä~= îÉêëáµå= ÇÉ= ä~= ÑáÅÜ~=
ÉäÉÅíêµåáÅ~=ÇÉ=Åçåíêçä=Eä~=∫äíáã~=ÅáÑê~=áåÇáÅ~=Éä=∞åÇáÅÉ=
ÇÉ=êÉîáëáµå=ÇÉ=ä~=ÑáÅÜ~FK=
mÄOQW= fåÇáÅ~Åáµå= ÇÉ= ä~= ÑáÅÜ~= Ä~íÉê∞~= êÉÖìä~Ç~= é~ê~=
Ä~íÉê∞~ë=ÇÉ=éäçãçK=
dbOQW= fåÇáÅ~Åáµå= ÇÉ= ä~= ÑáÅÜ~= Ä~íÉê∞~= êÉÖìä~Ç~= é~ê~=
Ä~íÉê∞~ë=ÇÉ=ÖÉäK=
^iMNW= pÉ¥~ä=ÇÉ=~ÄëçêÄÅáµå=ÇÉ=ÅçêêáÉåíÉ=ÉñÅÉëáîç=ÇÉä=
ãçíçê=ÇÉ=äçë=ÅÉéáääçëI=ëçäç=Éå=ä~ë=ã•èìáå~ë=Éèìáé~Ç~ë=
ÇÉ= Çáëéçëáíáîç= é~ê~= Éä= êÉÖä~àÉ= ÇÉ= ä~= éêÉëáµå= ÇÉ= äçë=
ÅÉéáääçë=EîÉê=?^``bpploflp=lm`flk^ibpÒFK=
JJJJ= EêÉä~ãé~ÖìÉ~åíÉFW= ëÉ¥~ä= ÇÉ= ä~ë= Ä~íÉê∞~ë=
ÇÉëÅ~êÖ~Ç~ë= ó= áåíÉêîÉåÅáµå= ÇÉä= Çáëéçëáíáîç= ÇÉ=
ÄäçèìÉç=ÇÉ=äçë=ÅÉéáääçëK=

=
=
bi=jlqlo=ab=^pmfo^`flk=kl=crk`flk^=
NK= `çãéêçÄ~ê=èìÉ=Éä=áåíÉêêìéíçê=EPF=Éëí¨=ÉåÅÉåÇáÇçK=
OK= `çãéêçÄ~ê= èìÉ= Éä= áåíÉêêìéíçê= Åçå= ää~îÉ= EîÉê=
?^``bpploflp= lm`flk^ibpÒF= Éëí¨= Éå= ä~= éçëáÅáµå=
ÅçêêÉÅí~K=
pá= Éä= ÇÉëéÉêÑÉÅíç= Åçåíáåì~I= Åçåí~Åí~ê= Éä= ÅÉåíêç= ÇÉ=
~ëáëíÉåÅá~=í¨ÅåáÅ~=~ìíçêáò~ÇçK=
=

=
=
bi=jlqlo=ab=ilp=`bmfiilp=kl=crk`flk^=
NK= `çãéêçÄ~ê= èìÉ= Éä= áåíÉêêìéíçê= Åçå= ää~îÉ= EîÉê=
?^``bpploflp= lm`flk^ibpÒF= Éëí¨= Éå= ä~= éçëáÅáµå=
ÅçêêÉÅí~K=
OK= `çåíêçä~ê=Éä=Éëí~Çç=ÇÉ=Å~êÖ~=ÇÉ=ä~ë=Ä~íÉê∞~ëK=
PK= `çãéêçÄ~ê= èìÉ= Éä= ÅçåÉÅíçê= ÇÉ= ä~ë= Ä~íÉê∞~ë= ENF=
Éëí¨=ÅçåÉÅí~Çç=ÅçêêÉÅí~ãÉåíÉK=
QK= `çãéêçÄ~ê=èìÉ=Éä=áåíÉêêìéíçê=ERF=Éëí¨=ÉåÅÉåÇáÇçK=
RK= ^ÅÅáçå~ê=ä~ë=é~ä~åÅ~ë=éêÉëÉåÅá~=ÜçãÄêÉK=
SK= i~ë= ã•èìáå~ë= Éèìáé~Ç~ë= ÇÉä= Çáëéçëáíáîç= ÇÉ=
éêçíÉÅÅáµå= ëçÄêÉÅ~êÖ~= ãçíçê= ÇÉ= äçë= ÅÉéáääçë= EîÉê=
?^``bpploflp= lm`flk^ibpÒFI= Åçåíêçä~ê= èìÉ= Éå= Éä=
Çáëéä~ó= ENF= åç= ~é~êÉòÅ~= ä~= ëáÖä~= ^iMN= E~ä~êã~=
ëçÄêÉÅ~êÖ~=ÇÉä=ãçíçê=ÇÉ=äçë=ÅÉéáääçëFK=
pá= Éä= ÇÉëéÉêÑÉÅíç= Åçåíáåì~I= Åçåí~Åí~ê= Éä= ÅÉåíêç= ÇÉ=
~ëáëíÉåÅá~=í¨ÅåáÅ~=~ìíçêáò~ÇçK=
=

=
=

=
=
=

=^qbk`fþkW=
kç=Ü~ó=èìÉ=ÇÉà~ê=åìåÅ~=ä~ë=Ä~íÉê∞~ë=ÇÉëÅ~êÖ~Ç~ë=éçê=
ãìÅÜç=íáÉãéçK=
=
ilp=jlqlobp=kl=crk`flk^k=
pá=ä~=ã•èìáå~=Éëí•=ÉåíêÉÖ~Ç~=Åçå=Éä=Å~êÖ~Ççê=ÇÉ=ä~ë=
Ä~íÉê∞~ë=áåÅçêéçê~Çç=EçéÅáçå~äFI=îÉêáÑáÅ~êW=
NK= ëá= Éëí•= ÉÑÉÅíì~åÇç= ä~= êÉÅ~êÖ~= ÇÉ= ä~ë= Ä~íÉê∞~ëK= bå=
ÉëíÉ=Å~ëçI=ä~=ã•èìáå~=Éëí•=ÇÉëÅçåÉÅí~Ç~K=
OK= èìÉ=äçë=áåíÉêêìéíçêÉë=Éëí¨å=ÉåÅÉåÇáÇçëK=
PK= èìÉ= Éä= áåíÉêêìéíçê= Åçå= ää~îÉ= EîÉê= ?^``bpploflp=
lm`flk^ibpÒF=Éëí¨=Éå=ä~=éçëáÅáµå=ÅçêêÉÅí~K=

pá= Éä= ÇÉëéÉêÑÉÅíç= Åçåíáåì~I= Åçåí~Åí~ê= Éä= ÅÉåíêç= ÇÉ=
~ëáëíÉåÅá~=í¨ÅåáÅ~=~ìíçêáò~ÇçK=
=
bi=^dr^=bk=ilp=`bmfiilp=kl=bp=prcf`fbkqb=
NK= `çåíêçä~ê=èìÉ=ä~=é~ä~åÅ~=ÇÉä=ÖêáÑç=EUF=Éëí¨=~ÄáÉêíçK=
OK= `çåíêçä~ê= Éä= åáîÉä= ÇÉä= ä∞èìáÇç= Éå= Éä= ÇÉéµëáíç=
ëçäìÅáµåK=
PK= `çåíêçä~ê=èìÉ=Éä=Ñáäíêç=ÇÉ=ëçäìÅáµå=ENF=Éëí¨=äáãéáçK=
QK= pá= ä~= ã•èìáå~= Éëí•= Éèìáé~Ç~= Åçå= ÉäÉÅíêçî•äîìä~=
EîÉê= ?^``bpploflp= lm`flk^ibpÒFI= ~ÅÅáçå~ê= ä~ë=
é~ä~åÅ~ë=éêÉëÉåÅá~=ÜçãÄêÉ=ETFK=
pá= Éä= ÇÉëéÉêÑÉÅíç= Åçåíáåì~I= Åçåí~Åí~ê= Éä= ÅÉåíêç= ÇÉ=
~ëáëíÉåÅá~=í¨ÅåáÅ~=~ìíçêáò~ÇçK=
=

=
=
i^=j^nrfk^=kl=ifjmf^=_fbk=
NK= içë=ÅÉéáääçë=åç=íáÉåÉå=ä~ë=ÅÉêÇ~ë=ÇÉ=ä~=ÇáãÉåëáµå=
~éêçéá~Ç~W=ìíáäáò~ê=ëçä~ãÉåíÉ=ÅÉéáääçë=çêáÖáå~äÉëK=m~ê~=
ìå~= ëìÖÉêÉåÅá~I= Åçåí~Åí~ê= Éä= ÅÉåíêç= ÇÉ= ~ëáëíÉåÅá~=
í¨ÅåáÅ~=~ìíçêáò~ÇçK==
OK= içë=ÅÉéáääçë=íáÉåÉå=ä~ë=ÅÉêÇ~ë=Ö~ëí~Ç~ëK=`çåíêçä~ê=
Éä=Éëí~Çç=ÇÉ=ÇÉëÖ~ëíÉ=ÇÉ=äçë=ÅÉéáääçë=ó=ÉîÉåíì~äãÉåíÉ=
ëìëíáíìáêäçëK=
m~ê~=ä~=ëìëíáíìÅáµå=ÇÉ=äçë=ÅÉéáääçë=îÉê=Uabpjlkq^gb=
ab=ilp=`bmfiilpÒ=ó=Ujlkq^gb=ab=ilp=`bmfiilpÒK=
PK= =i~= ëçäìÅáµå= ÇÉíÉêÖÉåíÉ= åç= Éë= ëìÑáÅáÉåíÉW= ~Äêáê=
ã•ë=Éä=ÖêáÑçK=
QK= `çåíêçä~ê=èìÉ=Éä=ÇÉíÉêÖÉåíÉ=Éëí¨=Éå=Éä=éçêÅÉåí~àÉ=
~ÅçåëÉà~ÇçK=
`çåëìäí~ê=Éä=ÅÉåíêç=ÇÉ=~ëáëíÉåÅá~= í¨ÅåáÅ~=~ìíçêáò~Çç=
é~ê~=ìå~=ëìÖÉêÉåÅá~K=
=
i^=_lnrfii^=ab=pb`^al=kl=pb`^=
mbocb`q^jbkqb=
NK= `çåíêçä~ê=èìÉ=äçë=ä~Äáçë=ÇÉ=ëÉÅ~Çç=Éëí¨å=äáãéáçëK=
OK= `çåíêçä~ê= Éä= êÉÖä~àÉ= ÇÉ= ä~= ~äíìê~= ó= ä~= áåÅäáå~Åáµå=
ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=EîÉê=U_lnrfii^=ab=pb`^alÒ=
Éå=U^kqbp=abi=bjmiblÒFK=
PK= `çåíêçä~ê= èìÉ= Éä= íìÄç= ÇÉ= ~ëéáê~Åáµå= Éëí¨=
ÅçåÉÅí~Çç=ÅçêêÉÅí~ãÉåíÉ=Éå=ëì=~äçà~ãáÉåíç=ëçÄêÉ=Éä=
ÇÉéµëáíç=ÇÉ=êÉÅìéÉê~ÅáµåK=
QK= fåíÉêîÉåáê= ëçÄêÉ= Éä= Ñáäíêç= ÇÉ= ~ëéáê~Åáµå=
äáãéá•åÇçäçK=
RK= pìëíáíìáê=äçë=ä~Äáçë=ëá=Ö~ëí~ÇçëK=
SK= `çåíêçä~ê= èìÉ= Éä= áåíÉêêìéíçê= ÇÉä= ãçíçê= ÇÉ=
~ëéáê~Åáµå=Éëí¨=ÉåÅÉåÇáÇçK=
TK= `çåíêçä~ê= èìÉ= Éä= ÇÉéµëáíç= ÇÉ= êÉÅìéÉê~Åáµå= Éëí¨=
î~Å∞çK=
=
molar``fþk=bu`bpfs^=ab=bpmrj^=
`çåíêçä~ê= èìÉ= ëÉ= Ü~ó~= ÉãéäÉ~Çç= ìå= ÇÉíÉêÖÉåíÉ= ÇÉ=
Éëéìã~= Åçåíêçä~Ç~K= bîÉåíì~äãÉåíÉ= ~¥~Çáê= ìå~=
ã∞åáã~= Å~åíáÇ~Ç= ÇÉ= ä∞èìáÇç= ~åíáÉëéìã~åíÉ= Éå= Éä=
ÇÉéµëáíç=ÇÉ=êÉÅìéÉê~ÅáµåK=
e~ó= èìÉ= íÉåÉê= Éå= ÅìÉåí~= èìÉ= Ü~ó= ìå~= ã~óçê=
éêçÇìÅÅáµå= ÇÉ= Éëéìã~= Åì~åÇç= Éä= ëìÉäç= Éëí•= éçÅç=
ëìÅáçK= bå= ÉëíÉ= Å~ëç= Çáäìáê= ~∫å= ã•ë= ä~= ëçäìÅáµå=
ÇÉíÉêÖÉåíÉK=
=



= = =

b= = b=
=

= OT

j^kqbkfjfbkql=moldo^j^al=
=
fkqbosbk`fþk= af^of^= pbj^k^i= _fjbpqo^i= pbjbpqo^i=
ifjmfbw^=abmþpfql=ab=ob`rmbo^`fþk= •= = = =
ifjmfbw^=cfiqol=ab=^pmfo^`fþk= •== = = =
ifjmfbw^=cfiqol=plir`fþk= = •== = =
ifjmfbw^=ab=ilp=`bmfiilp= •== = = =
abpjlkq^gb=ab=ilp=`bmfiilp= •== = = =
ifjmfbw^=ab=i^=_lnrfii^=ab=pb`^al= •== = = =
prpqfqr`fþk=abi=i^_fl=abi^kqbol=ab=i^=_lnrfii^=ab=pb`^al= = = •== =
prpqfqr`fþk=abi=i^_fl=qo^pbol=ab=i^=_lnrfii^=ab=pb`^al= = •== = =
`lkqoli=ab=obdi^gb=_lnrfii^=ab=pb`^al= = •== = =
ifjmfbw^=abi=qr_l=ab=i^=_lnrfii^=ab=pb`^al= = •== = =
ifjmfbw^=abi=abmþpfql=plir`fþk= = •= = =
`lkqoli=abi=bib`qoþifql=_^qboð^p= = •== = =
`lkqoli=abi=jlqlo=ab=ilp=`bmfiilp= = = = •==
`lkqoli=abi=jlqlo=ab=^pmfo^`fþk= = = •= =
`lkqoli=abi=dorml=_^k`^a^=ab=ilp=`bmfiilp= = = •== =
^grpqb=ab=ilp=qlokfiilp= = = = •==
= = = = =

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
`bmfiilp=^`lkpbg^alp=
içë=ÅÉéáääçë=íáÉåÉå=èìÉ=ëÉê=ÉäÉÖáÇçë=Éå=ÑìåÅáµå=ÇÉä=íáéç=ÇÉ=ëìÉäç=ó=ÇÉ=ä~=ëìÅáÉÇ~Ç=èìÉ=ëÉ=ä~î~K=
bä=ã~íÉêá~ä=ÉãéäÉ~Çç=ó=Éä=Çá•ãÉíêç=ÇÉ=ä~ë=ÅÉêÇ~ë=ëçå=äçë=ÉäÉãÉåíçë=èìÉ=ÇáÑÉêÉåÅá~å=äçë=ÅÉéáääçëK=
=

j^qbof^i= `^o^`qboðpqf`^p=

mmi=EmçäáéêçéáäÉåçF= _ìÉå~=êÉëáëíÉåÅá~=~ä=ÇÉëÖ~ëíÉK=j~åíáÉåÉ=ä~ë=Å~ê~ÅíÉê∞ëíáÅ~ë=Åçå=~Öì~=Å~äáÉåíÉ=Ü~ëí~=SMø`K=kç=Éë=ÜáÖêçëÅµéáÅçK=

kvilk=
=

bñÅÉäÉåíÉ=êÉëáëíÉåÅá~=~ä=ÇÉëÖ~ëíÉI=í~ãÄá¨å=Åçå=~Öì~=Å~äáÉåíÉ=ã•ë=ÇÉ=SMø`K=bë=ÜáÖêçëÅµéáÅçK=`çå=Éä=íáÉãéç=î~=éÉêÇáÉåÇç=ä~ë=
Å~ê~ÅíÉê∞ëíáÅ~ë=Ñ∞ëáÅ~ëK=

bpmbplo=ab=i^p=`boa^p=
=
=
=
=

i~ë=ÅÉêÇ~ë=ÇÉ=ã~óçê=ÉëéÉëçê=ëçå=ã•ë=ê∞ÖáÇ~ë=ó=éçê=ÅçåëáÖìáÉåíÉ=Ü~ó=èìÉ=ÉãéäÉ~êä~ë=ëçÄêÉ=ëìÉäçë=äáëçë=ç=Åçå=áåíÉêî~äçë=éÉèìÉ¥çëK=
m~ê~=ëìÉäçë=áêêÉÖìä~êÉë=ç=Åçå=êÉäáÉîÉë=ç=Åçå=áåíÉêî~äçë=ÜçåÇçë=Éë=~ÅçåëÉà~ÄäÉ=ÉãéäÉ~ê=ÅÉêÇ~ë=ã•ë=ëì~îÉë=èìÉ=éÉåÉíê~å=ã•ë=
Ñ•ÅáäãÉåíÉ=Éå=éêçÑìåÇáÇ~ÇK=e~ó=èìÉ=íÉåÉê=Éå=ÅìÉåí~=èìÉ=Åì~åÇç=ä~ë=ÅÉêÇ~ë=ÇÉä=ÅÉéáääç=Éëí•å=ÇÉëÖ~ëí~Ç~ë=ó=éçê=ÅçåëáÖìáÉåíÉ=
ÇÉã~ëá~Çç=Åçêí~ëI=ëÉ=îìÉäîÉå=ê∞ÖáÇ~ëI=ó~=åç=äçÖê~å=éÉåÉíê~ê=ó=äáãéá~ê=Éå=éêçÑìåÇáÇ~ÇI=éìÉë=Åçãç=Éå=Å~ëç=ÇÉ=ÅÉêÇ~ë=ÇÉã~ëá~Çç=
ÖêìÉë~ë=Éä=ÅÉéáääç=íáÉåÇÉ=~=ë~äí~êK=

=
=

jžnrfk^= `þafdl= `^kqfa^a= abp`ofm`fþk= =

_o=NU=NN= QUVMNOMM= O= `Ééáääç=Åáä∞åÇêáÅç=åóäçå=MIS=Õ=VRñQSO= =
= QUVMNONM= O= `Ééáääç=Åáä∞åÇêáÅç=mmi=MIQ=Õ=VRñQSO= =
= QUVMNOOM= O= `Ééáääç=Åáä∞åÇêáÅç=mmi=MIP=Õ=VRñQSO= =
= QUVMNOPM= O= `Ééáääç=Åáä∞åÇêáÅç=åóäçå=MIP=Õ=VRñQSO= =

=
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Long Term Buyer Protection Limited Warranty

Tornado Industries, Inc. (Tornado) garantiza al consumidor final que los productos Tornado no tendrán defec-
tos de materiales ni mano de obra durante el período indicado abajo. Esta garantía limitada NO cubre a las 
máquinas y/o componentes sujetos al desgaste normal, los daños ocasionados durante el envío, las fallas 
producidas por modificaciones, accidentes, entorno operativo inadecuado, mal uso, abuso, negligencia o mal 
mantenimiento por parte del usuario. Para más detalles, contáctese con su Distribuidor de Tornado Autorizado, 
el Centro de Reparaciones, o el Departamento de Servicio Técnico de Tornado. Los representantes de ventas 
y servicio técnico de Tornado no están autorizados a renunciar o alterar los términos de esta garantía, ni a 
incrementar las obligaciones de Tornado bajo esta garantía.

10 Años*
Tanques de agua plásticos y cuerpos moldeados en forma rotatoria 

2 Años*
Piezas de todos los equipos de limpieza Tornado

1 Año*
Mano de obra de todos los equipos de limpieza Tornado

1 Año*
Garantía de baterías, un año prorrateado.

Todas las garantías de las baterías son manejadas directamente por el fabricante de las baterías, 
en base a un año prorrateado

Términos sujetos a cambios sin previo aviso.
1. Con excepción de los Ventiladores-Secadores Windshear™, de tiro lateral y descendente, Ventiladores de Aislamien-
to, CV 30, CV 38, CK14/1 PRO, CK 14/2 PRO, SWM31/9, CK LW 13/1, CK LW 13/1 ROAM, CV 38/48 Dual, PV6, PV10, 
PV6 ROAM, Wall Mount todas las Barredoras, Aspiradoras en Seco, y todos los cargadores tienen garantía por 1 (un) 
año tanto para sus piezas como para la mano de obra.
2. Todas las piezas no desgastadas compradas después del vencimiento de la garantía, tienen garantía por 90 días.
3. La garantía comienza a correr desde la fecha de venta al consumidor o, a discreción de Tornado, 6 meses después de 
que el vendedor compre la unidad a Tornado, lo que ocurra primero.
4. El artículo EB 30 tiene garantía por un período de 90 días tanto para sus piezas como para la mano de obra.
5. La garantía de los motores utilizados en equipos a propano se limita a la garantía de fábrica del motor.
6. Las fregadoras con conductor tienen garantía de 24 meses para sus piezas, 6 meses para la mano de obra o 1000 
horas, lo que ocurra primero.

Nota: Tornado, The Latest Dirt, Floorkeeper, Carpetkeeper, Carpetrinser, 
Carpetrinser/Dryer, Headmaster, Taskforce, PAC-VAC, T-Lite, Glazer, 
Windshear, Max-Vac,y Trot-Mop son marcas registradas de Tornado 
Industries

Sitio web: www.tornadovac.com
Teléfono 1.800.VACUUMS
Fax: 817-551-0719
Dirección: 3101 Wichita Court
Fort Worth, TX 76140



= = =

c= = c=

=

= OV

pljj^fob=
=
ibdbkab=q^_ib^r=ab=_loa=bq=`lkqolibp= PM 

ibdbkab=j^`efkb= PM 

bkpbj_ibp=lmqflkkbip= PN 

`^o^`qbofpqfnrbp=qb`ekfnrbp= PN 

^s^kqJmolmlp= PO 

klojbp=dbkbo^ibp=ab=pb`rofqb= PO 

pvj_lildfb= PO 

^s^kq=ab=iDrqfifp^qflk= PP 

a¨éä~ÅÉãÉåí=ÇÉ=ä~=ã~ÅÜáåÉ=ÉãÄ~ää¨É= PP 

a¨Ä~ää~ÖÉ=ÇÉ=ä~=ã~ÅÜáåÉ= PP 

fåëí~ää~íáçå=ÇÉë=Ä~ííÉêáÉë=Éí=ê¨Öä~ÖÉ=Çì=íóéÉ=Ä~ííÉêáÉ= PP 

`Ü~êÖÉìê=ÇÉë=Ä~ííÉêáÉë= PP 

`Ü~êÖÉìê=Ä~ííÉêáÉë=áåÅçêéçê¨=EçéíáçååÉäF= PP 

oÉÅÜ~êÖÉ=ÇÉë=Ä~ííÉêáÉë= PP 

oÉÅÜ~êÖÉ=ÇÉë=Ä~ííÉêáÉë=~îÉÅ=äÉ=ÅÜ~êÖÉìê=ÇÉë=Ä~ííÉêáÉë=áåÅçêéçê¨=EçéíáçååÉäF= PP 

bäáãáå~íáçå=ÇÉë=Ä~ííÉêáÉë= PQ 

fåÇáÅ~íÉìê=ÇÉ=åáîÉ~ì=ÇÉ=ÅÜ~êÖÉ=Ä~ííÉêáÉë= PQ 

`çãéíÉìê=Üçê~áêÉ= PQ 

jçåí~ÖÉ=Çì=ëìÅÉìê= PQ 

o¨Öä~ÖÉ=ÇÉ=äDÜ~ìíÉìê=Çì=ëìÅÉìê= PQ 

o¨Öä~ÖÉ=ÇÉ=äDfk`ifk^fplk=Çì=ëìÅÉìê= PQ 

jçåí~ÖÉ=ÇÉë=ÄêçëëÉë= PQ 

o¨ëÉêîçáê=ÇÉ=ê¨Åìé¨ê~íáçå= PR 

o¨ëÉêîçáê=ÇÉ=ä~=ëçäìíáçå=Ç¨íÉêÖÉåíÉ= PR 

kbqqlv^db=abp=plip= PR 

`çååÉñáçå=ÇÉë=Ä~ííÉêáÉë=¶=ä~=ã~ÅÜáåÉ= PR 

^ÅíáçååÉãÉåí=ÇÉ=ä~=ã~ÅÜáåÉ= PR 

o¨Öä~ÖÉ=ÇÉ=ä~=éêÉëëáçå=ÇÉë=ÄêçëëÉë= PR 

aáëéçëáíáÑ=ÇÉ=éêçíÉÅíáçå=ëìêÅÜ~êÖÉ=Çì=ãçíÉìê=ÇÉë=ÄêçëëÉë=EçéíáçååÉäF= PR 

aáëéçëáíáÑ=íêçé=éäÉáå= PS 

sáÇ~åÖÉ=ÇÉ=ä~=ëçäìíáçå=Ç¨íÉêÖÉåíÉ= PS 

aáëéçëáíáÑ=îáÇ~åÖÉ=ÇÉ=ä~=ëçäìíáçå=Ç¨íÉêÖÉåíÉ=EçéíáçååÉäF= PS 

^î~åÅÉ= PS 

^êêÆí= PS 

^oobq=ab=i^=j^`efkb=^=i^=cfk=ar=kbqqlv^db= PS 

bkqobqfbk=glrok^ifbo= PS 

kÉííçó~ÖÉ=Çì=ê¨ëÉêîçáê=ÇÉ=ê¨Åìé¨ê~íáçå= PS 

kÉííçó~ÖÉ=Çì=ÑáäíêÉ=ÇD~ëéáê~íáçå= PS 

kÉííçó~ÖÉ=ÇÉë=ÄêçëëÉë= PS 

a¨ãçåí~ÖÉ=ÇÉë=ÄêçëëÉë= PS 

kÉííçó~ÖÉ=Çì=ëìÅÉìê= PT 

bkqobqfbk=eb_alj^a^fob= PT 

oÉãéä~ÅÉãÉåí=ÇÉ=ä~=Ä~îÉííÉ=~êêá≠êÉ=Çì=ëìÅÉìê= PT 

kÉííçó~ÖÉ=íìó~ì=Çì=ëìÅÉìê= PT 

kÉííçó~ÖÉ=Çì=ê¨ëÉêîçáê=ëçäìíáçå=Éí=ÑáäíêÉ= PT 

bkqobqfbk=_fjbpqofbi= PT 

oÉãéä~ÅÉãÉåí=ÇÉ=ä~=Ä~îÉííÉ=~î~åí=Çì=ëìÅÉìê= PT 

`lkqolib=ab=clk`qflkkbjbkq= PU 

páÖå~äáë~íáçåë=ëìê=äDáåÇáÅ~íÉìê= PU 

iÉ=ãçíÉìê=ÇD~ëéáê~íáçå=åÉ=ÑçåÅíáçååÉ=é~ë= PU 

iÉ=ãçíÉìê=ÇÉë=ÄêçëëÉë=åÉ=ÑçåÅíáçååÉ=é~ë= PU 

iÉë=ãçíÉìêë=åÉ=ÑçåÅáçååÉåí=é~ë= PU 

iDÉ~ì=ëìê=äÉë=ÄêçëëÉë=åDÉëí=é~ë=ëìÑÑáë~åíÉ= PU 

i~=ã~ÅÜáåÉ=åÉ=åÉííçáÉ=é~ë=ÄáÉå= PU 

iÉ=ëìÅÉìê=åÉ=ë≠ÅÜÉ=é~ë=é~êÑ~áíÉãÉåí= PU 

mêçÇìÅíáçå=ÉñÅÉëëáîÉ=ÇÉ=ãçìëëÉ= PU 

bkqobqfbk=moldo^jjb= PV 

_olppbp=`lkpbfiibbp= PV 

d^o^kqfb=ifjfqbb=ab=i^=molqb`qflk=^=ilkd=qbojb=ab=iÛ^`ebqbro= QM 

=



= = =

c= = c=

=

= PM

ibdbkab=q^_ib^r=ab=_loa=bq=`lkqolibp=
=
NK fkaf`^qbro=kfsb^r=ab=`e^odb=_^qqbofbpL`ljmqbro=elo^fob=
OK _lrqlk=mlrpplfo=sfpr^ifp^qflk=`ljmqbro=elo^fob=Efkaf`^qbroF=
PK fkqboormqbro=jlqbro=aD^pmfo^qflk=
QK qbjlfk=ab=pfdk^ifp^qflk=ol_fkbq=lrsboq=

RK fkqboormqbro=jlqbro=abp=_olppbp=
SK fkqboormqbro=^=`ibc=ElmqflkkbiF=
TK ibsfbop=mobpbk`b=eljjb=
UK ibsfbo=ol_fkbq=
VK ibsfbo=ab=obibs^db=pr`bro=
NMK mba^ib=ab=obibs^db=dolrmb=aDbj_^pb=abp=_olppbp=

=
=

ibdbkab=j^`efkb=
=
NK olrbp=mfslq^kqbp=
OK orlbp=
PK dolrmb=aDbj_^pb=abp=_olppbp=
QK bib`qols^kkb=ElmqflkkbiF=
RK obpboslfo=ab=plirqflk=
SK _lr`elk=objmifpp^db=plirqflk=abqbodbkqb=
TK obpboslfo=ab=ob`rmbo^qflk=
UK _lr`elk=ab=sfa^kdb=obpboslfo=ab=ob`rmbo^qflk=
VK ildbjbkq=aDbkqobb=qrv^r=ab=pr`bro=
NMK `lrsbo`ib=aD^pmfo^qflk=

=
NNK fkqboormqbro=^=`ibc=ElmqflkkbiF=
NOK q^_ib^r=ab=_loa=
NPK ibsfbop=mobpbk`b=eljjb=
NQK mlfdkbbp=ab=qfjlk=
NRK ibsfbo=ol_fkbq=
NSK ibsfbo=ab=obibs^db=pr`bro=
NTK mba^ib=ab=obibs^db=dolrmb=aDbj_^pb=abp=_olppbp=
NUK qrv^r=ar=pr`bro=
NVK _^qqbofbp=
OMK bkpbj_ib=ab=pr`bro=
ONK obpploq=drfab=qrv^r=ab=pr`bro=
=

=

=



= = =

c= = c=

=

= PN

=
bkpbj_ibp=lmqflkkbip=
=

=
=
aáëéçëáíáÑ=ÇÉ=éêçíÉÅíáçå=ëìêÅÜ~êÖÉ=Çì=ãçíÉìê=ÇÉë=
ÄêçëëÉë=

= =
=
bäÉÅíêçî~ååÉ=

= =
=
fåíÉêêìéíÉìê=¶=ÅäÉÑ=

=

= ==
=
aáëéçëáíáÑ=ÇÉ=îáÇ~åÖÉ=ÇÉ=ä~=ëçäìíáçå=Ç¨íÉêÖÉåíÉ=

= =
`Ü~êÖÉìê=ÇÉë=Ä~ííÉêáÉë=áåÅçêéçê¨=

= =
=

=
=
=
=
`^o^`qbofpqfnrbp=qb`ekfnrbp=
=

=
rLj=

=

=
_o=NU=NN=

=
i~êÖÉìê=ÇÉ=íê~î~áä= ããLáå= QSMLNU=
i~êÖÉìê=ÇÉ=ëìÅÉìê= ããLáå= TTMLPMKP=
`~é~Åáí¨=ÇÉ=íê~î~áäI=àìëèìD¶= ëèãLÜLëèÑíLÜê= NSTMLNTVTR=
aá~ã≠íêÉ=ÇÉë=ÄêçëëÉë= ããLáå= OñVRLOñPKTR=
sáíÉëëÉ=ÇÉ=êçí~íáçå=ÇÉë=ÄêçëëÉë= êéã= VRM=
mêÉëëáçå=ëìê=äÉë=ÄêçëëÉë= âÖLäÄë= PMLSS=ã~ñ=
jçíÉìê=ÇÉë=ÄêçëëÉë= tL^= SMMLOR=
qóéÉ=ÇD~î~åÅÉãÉåí= = ëÉãáJ~ìíK=
mÉåíÉ=ã~ñáã~äÉ= = OB=
jçíÉìê=ÇD~ëéáê~íáçå= tL^= RTMLOQ=
a¨éêÉëëáçå=ÇD~ëéáê~íáçå= ãÄ~êLáå=ï~íÉê=äáÑí= NOMLQU=
o¨ëÉêîçáê=ÇDÉ~ì=éêçéêÉ= äLÖ~ä= QMLNN=
o¨ëÉêîçáê=ÇÉ=ê¨Åìé¨ê~íáçå= äLÖ~ä= QRLNO=
içåÖìÉìê=ã~ÅÜáåÉ= ããLáå= NMVMLQP=
e~ìíÉìê=ã~ÅÜáåÉ= ããLáå= NMRPLQN=
i~êÖÉìê=ã~ÅÜáåÉ=Eë~åë=ëìÅÉìêF= ããLáå= RQULON=
`~é~Åáí¨=ÇÉë=Ä~ííÉêáÉë= sL^ÜRÜ= OQLNNM=
mçáÇë=ÇÉë=Ä~ííÉêáÉë= âÖLäÄë= TQLNSP=
`çãé~êíáãÉåí=ÇÉë=Ä~ííÉêáÉë= ããLáå= PQOñPQRñPMMLN

PKRñNPKRñNO=
mçáÇë=ÇÉ=ä~=ã~ÅÜáåÉ=E¶=îáÇÉ=Éí=ë~åë=äÉë=Ä~ííÉêáÉëF= âÖLäÄë= TNLNRT=
`ä~ëëÉ= = fff=
qÉåëáçå= s= OQ=
= = =



= = =

c= = c=

=

= PO

^s^kqJmolmlp=
kçìë= îçìë= êÉãÉêÅáçåë= éçìê= ~îçáê= ÅÜçáëá= åçíêÉ= ã~J
ÅÜáåÉK= `ÉííÉ=ã~ÅÜáåÉ= Éëí= ìåÉ= ~ìíçä~îÉìëÉ=èìá= îáÉåí=
ìíáäáë¨É=éçìê=äÉ=åÉííçó~ÖÉ=áåÇìëíêáÉä=Éí=Åáîáä=éçìê=íçìí=
íóéÉ= ÇÉ= êÉîÆíÉãÉåíK= aìê~åí= ë~= íê~åëä~íáçåI= äÛ~Åíáçå=
ÅçãÄáå¨É=ÇÉë=ÄêçëëÉë=Éí=ÇÉ=ä~=ëçäìíáçå=Ç¨íÉêÖÉåí=ÉåJ
ä≠îÉ= ä~= ë~äáëëìêÉ= èìá= îáÉåí= ê¨Åìé¨ê¨É= ~îÉÅ= äÉ= ÖêçìéÉ=
ÇÛ~ëéáê~íáçå= ~êêá≠êÉI= Éå= éÉêãÉíí~åí= ìå= ë¨ÅÜ~ÖÉ=é~êJ
Ñ~áí=Éí=áãã¨Çá~í=Çì=ëçäK=
i~=ã~ÅÜáåÉ=Ççáí=ÆíêÉ=ìíáäáë¨É=ëÉìäÉãÉåí=Ç~åë=ÅÉ=ÄìíK=
bääÉ=ÑçìêåáÉ=äÉë=ãÉáääÉìêë=éÉêÑçêã~åÅÉë=ëá=ÉääÉ=Éëí=ìíáJ
äáë¨É=ÅçêêÉÅíÉãÉåí=Éí=ã~áåíÉåìÉ=ÉÑÑáÅ~ÅÉãÉåíK=kçìë=
îçìë= éêáçåë= ÇÉ= ÄáÉå= îçìäçáê= äáêÉ= ÅÉííÉ= ÄêçÅÜìêÉ=
ÇÛáåëíêìÅíáçå=éçìê= ä~=ãáëÉ=Éå=êçìíÉ=Éí= äÛÉåíêÉíáÉå=ÇÉ=
îçíêÉ= ã~ÅÜáåÉK= bå= Å~ë= ÇÉ= å¨ÅÉëëáí¨I= åçíêÉ= ëÉêîáÅÉ=
ÇÛ~ëëáëí~åÅÉ=Éëí=¶=Çáëéçëáíáçå=éçìê=íçìí=ÅçåëÉáä=çì=áåJ
íÉêîÉåíáçåK==
=
=
klojbp=dbkbo^ibp=ab=pb`rofqb=
iÉë=åçêãÉë=áåÇáèì¨Éë=ÇçáîÉåí=ÆíêÉ=ëìáîáÉë=ëÅêìéìäÉìJ
ëÉãÉåí= éçìê= ¨îáíÉê= ÇÉë= Ççãã~ÖÉë= éçìê= äÛçé¨ê~íÉìê=
Éí=ä~=ã~ÅÜáåÉK==
J= iáêÉ= ~îÉÅ= ~ííÉåíáçå= äÉë= ¨íáèìÉííÉë= ëìê= ä~=ã~ÅÜáåÉK=
kÉ= é~ë= äÉë= ÉÑÑ~ÅÉê= Éí= äÉë= êÉãéä~ÅÉê= áãã¨Çá~íÉãÉåí=
Éå=Å~ë=ÇÛ~äí¨ê~íáçåK==
J=i~=ã~ÅÜáåÉ=Ççáí=ÆíêÉ=ìíáäáë¨É=ÉñÅäìëáîÉãÉåí=é~ê=Çì=
éÉêëçååÉä=~ìíçêáë¨=Éí=áåÑçêã¨=ëìê=äÛìíáäáë~íáçåK==
J=mÉåÇ~åí=äÉ=ÑçåÅíáçååÉãÉåí=ÇÉ=ä~=ã~ÅÜáåÉI=Ñ~áêÉ=~íJ
íÉåíáçå=~ìñ=~ìíêÉë=éÉêëçååÉë=Éí=ëìêíçìí=~ìñ=ÉåÑ~åíëK=
J= kÉ= é~ë= ã¨ä~åÖÉê= ÇÉë= Ç¨íÉêÖÉåíë= ÇáÑÑ¨ê~åíë= éçìê=
¨îáíÉê=ÇÉë=Ç¨Ö~ÖÉãÉåíë=Ö~òÉìñK==
J=kÉ=é~ë=ãÉííêÉ=ÇÉ=ÄáÇçåë=ÇÉ=äáèìáÇÉ=ëìê=ä~=ã~ÅÜáåÉK=
J=qÉãé¨ê~íìêÉ=ÇÉ=ëíçÅâ~ÖÉW=ÉåíêÉ=JORø`=Éí=HRRø`K==
J=_çååÉ=íÉãé¨ê~íìêÉ=ÇÛìíáäáë~íáçåW=ÉåíêÉ=Mø`=Éí=QMø`K==
J=iÛÜìãáÇáí¨=Ççáí=ÆíêÉ=ÉåíêÉ=PM=Éí=VRBK==
J=kÉ=é~ë=ìíáäáëÉê=ä~=ã~ÅÜáåÉ=Éå=~íãçëéÜ≠êÉ=ÉñéäçëáîÉK==
J=kÉ=é~ë=ìíáäáëÉê=ä~=ã~ÅÜáåÉ=ÅçããÉ=ãçóÉå=ÇÉ=íê~åëJ
éçêíK==
J=kÉ=é~ë=ìíáäáëÉê=ÇÉ=ëçäìíáçå=~ÅáÇÉ=èìá=éÉìí=Ç¨í¨êáçêÉê=
ä~=ã~ÅÜáåÉ=ÉíLçì=äÉë=éÉêëçååÉëK==
J=bîáíÉê=ÇÉ=ä~áëëÉê=íçìêåÉê=äÉë=ÄêçëëÉë=äçêëèìÉ=ä~=ã~J
ÅÜáåÉ=Éëí=¶=äÛ~êêÆí=éçìê=åÉ=é~ë=~Ä≤ãÉê=äÉ=ëçäK==
J=kÉ=é~ë=ìíáäáëÉê=ä~=ã~ÅÜáåÉ=ëìê=ÇÉë=ëìêÑ~ÅÉë=ÜìãáÇÉë=
çì= éçìëëá≠êÉë= áåÑä~ãã~ÄäÉë= Eé~ê= ÉñÉãéäÉ= ÜóÇêçÅ~êJ
ÄìêÉëI=ÅÉåÇêÉë=çì=ëìáÉFK=
J=bå=Å~ë=ÇÛáåÅÉåÇáÉ=ìíáäáëÉê=ìå=ÉñíáåÅíÉìê=¶=éçìÇêÉK==
kÉ=é~ë=ìíáäáëÉê=ÇÛÉ~ìK=
J= kÉ= é~ë= ãçåíÉê= ÇÉ= ê~óçåå~ÖÉ= çì= ÇÛ¨ÅÜ~Ñ~ìÇ~ÖÉ=
äçêëèìÛáä=ó=~=ÇÉë=êáëèìÉë=ÇÉ=ÅÜìíÉ=ÇÛçÄàÉíëK=
J= ^Ç~éíÉê= ä~= îáíÉëëÉ= ÇÛìíáäáë~íáçå= ~ìñ= ÅçåÇáíáçåë=
ÇÛ~ÇÜ¨êÉåÅÉK==
J= kÉ= é~ë= ìíáäáëÉê= ä~=ã~ÅÜáåÉ= ëìê= ÇÉë= ëìêÑ~ÅÉë= ~ó~åí=
ìåÉ=éÉåíÉ= ëìé¨êáÉìêÉ=¶=ÅÉääÉ= áåÇáèì¨É= ëìê= ä~=éä~èìÉ=
ëáÖå~ä¨íáèìÉK==
J=i~=ã~ÅÜáåÉ=Éëí=ìíáäáë¨É=éçìê=ÇÉë=çé¨ê~íáçåë=ÇÉ=åÉíJ
íçó~ÖÉ=Éí=ÇÛ~ëéáê~íáçåK=iÉë=~ìíêÉë=çé¨ê~íáçåë=ÇÉîêçåí=
ÆíêÉ=ÉÑÑÉÅíì¨Éë=Ç~åë=ÇÉë=òçåÉë=áåíÉêÇáíë=~ì=éÉêëçååÉä=
åçå=~ìíçêáë¨K==
J=páÖå~äÉê=ÇÉ=Ñ~´çå=îáëáÄäÉ= äÉë=ÉåÇêçáíë=çª= äÉ=ëçä=Éëí=
ÜìãáÇÉK==
J= bå= Å~ë= ÇÛ~åçã~äáÉë= Ç~åë= äÉ= ÑçåÅíáçååÉãÉåí= ÇÉ= ä~=
ã~ÅÜáåÉI= ëÛ~ëëìêÉê= èìÛÉääÉë= åÉ= Ç¨éÉåÇÉåí= é~ë= ÇÛìåÉ=
ã~åèì¨É=ÇÛÉåíêÉíáÉå=çêÇáå~áêÉK=a~åë=äÉ=Å~ë=Åçåíê~áêÉ=
~ééÉäÉê=äÉ=ëÉêîáÅÉ=~éê≠ëJîÉåíÉ=~ìíçêáë¨K==
J=bå=Å~ë=ÇÉ=êÉãéä~ÅÉãÉåí=ÇÉ=éá≠ÅÉëI=Åçãã~åÇÉê=äÉë=
éá≠ÅÉë= lofdfk^ibp= ~ì= ÇáëíêáÄìíÉìê= ÉíLçì= êÉîÉåÇÉìê=
~ìíçêáë¨K=
J= ríáäáëÉê= ëÉìäÉãÉåí= ÇÉë= ÄêçëëÉë= lofdfk^ibp= áåÇáJ
èì¨Éë=Ç~åë=äÉ=é~ê~Öê~éÜÉ=P_olppbp=`lkpbfii°bp?K==
J=mçìê=ê¨~äáëÉê=äÉë=áåíÉêîÉåíáçå=ÇÉ=åÉííçó~ÖÉ=ÉíLçì=ÇÉ=
ã~åìíÉåíáçåI=ëíçééÉê=äÛ~äáãÉåí~íáçå=¨äÉÅíêáèìÉ=ÇÉ=ä~=
ã~ÅÜáåÉK==
J= kÉ= é~ë= ÉåäÉîÉê= äÉë= éêçíÉÅíáçåë= èìá= ê¨Åä~ãÉåí= ÇÉë=
çìíáäë=éçìê=äÉë=Ç¨éä~ÅÉêK==
J=kÉ=é~ë= ä~îÉê= ä~=ã~ÅÜáåÉ=¶=Öê~åÇ= àÉíë=çì=~îÉÅ=ìåÉ=
Ü~ìíÉ=éêÉëëáçå=çì=~îÉÅ=ÇÉë=éêçÇìáíë=ÅçêêçëáÑëK==
J=qçìíÉë=äÉë=OMM=ÜÉìêÉë=ÇÉ=íê~î~áäI=Ñ~áêÉ=éêçÅ¨ÇÉê=¶=ìå=
Åçåíê∑äÉ=é~ê=ìå=ÅÉåíêÉ=ÇÛ~ëëáëí~åÅÉ=~ìíçêáë¨K==
J=mçìê=¨îáíÉê=äÛÉåÅê~ëëÉãÉåí=Çì=ÑáäíêÉ=ÇÉ=ëçäìíáçåI=åÉ=
é~ë= êÉãéäáê= äÉ= ê¨ëÉêîçáê= ÇÉ= ëçäìíáçå=Ç¨íÉêÖÉåíÉ= íêçé=
äçåÖíÉãéë=~î~åí=äÛìíáäáë~íáçå=ÇÉ=ä~=ã~ÅÜáåÉK==

J=^î~åí=ÇÛìíáäáëÉê= ä~=ã~ÅÜáåÉI=î¨êáÑáÉê=èìÉ=íçìë=é~åJ
åÉ~ìñ=Éí= Å~êíÉêë= ëçáÉåí=éçëáíáçåå¨ë=ëìáî~åí= äÉë= áåÇáJ
Å~íáçåë=ÇÉ=ÅÉ=ã~åìÉäK=
J= ^î~åí= ÇÛÉåäÉîÉê= äÉ= ê¨ëÉêîçáê= ÇÉ= ê¨Åìé¨ê~íáçå=
ëÛ~ëëìêÉê=èìÛáä=ëçáí=îáÇÉK=
J= o¨í~Ääáê= íçìíÉë= äÉë= ÅçååÉñáçåë= ¨äÉÅíêáèìÉë= ~éê≠ë=
åÛáãéçêíÉ=èìÉääÉ=áåíÉêîÉåíáçå=ÇÛÉåíêÉíáÉåK=
J= mçìêîçáê= ¶= äÛ¨äáãáå~íáçå= ÇÉë= éá≠ÅÉë= Åçåëçãã~ÄäÉë=
Éå= ëìáî~åí= ëÅêìéìäÉìëÉãÉåí= äÉë= åçêãÉë= ÇÉë= äçáë= Éå=
îáÖìÉìêK=
J= nì~åÇ= îçíêÉ= ã~ÅÜáåÉ= Éëí= ¶= äD~êêÆíI= éê¨îçáê=
ÇÛ¨äáãáåÉê= Ç~åë= äÉë= ÅçåíÉåÉìêë= ëé¨Åá~ìñ= äÛÜìáäÉI= äÉë=
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PK= c~áêÉ= ÇÉëÅÉåÇêÉ= ä~= ã~ÅÜáåÉ= ÇÉ= ä~= é~äÉííÉ= Éå= ä~=
éçìëë~åí=Ç~åë= äÉ= ëÉåë= áåîÉêëÉ=ÇÉ= ä~=ã~êÅÜÉI= ÅçããÉ=
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QK= `çåëÉêîÉê=ä~=é~äÉííÉ=éçìê=ìåÉ=¨îÉåíìÉääÉ=å¨ÅÉëëáJ
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fkpq^ii^qflk=abp=_^qqbofbp=bq=obdi^db=ar=
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i~=ã~ÅÜáåÉ= ê¨Åä~ãÉ= äÛìíáäáë~íáçå=ÇÉ=ÇÉìñ=Ä~ííÉêáÉë=¶=
NO=sçäí=ÅçååÉÅí¨Éë=Éå=ë¨êáÉI= äçÖ¨Éë=Ç~åë=äÉ=Åçãé~êJ
íáãÉåí= éê¨îì= ëçìë= äÉ= ê¨ëÉêîçáê= ÇÉ= ê¨Åìé¨ê~íáçå= Éí=
ÇçáîÉåí= ÆíêÉ= Ç¨éä~Å¨Éë= ~îÉÅ= ÇÉë= ãçóÉåë= ÇÉ= äÉî~ÖÉ=
~ééêçéêá¨ë= Eí~åí= éçìê= äÉ= éçáÇë= èìÉ= éçìê= äÉ= ëóëí≠ãÉ=
ÇÛ~ÅÅêçÅÜ~ÖÉFK=
iÉë= Ä~ííÉêáÉë= ÇçáîÉåí= Éå= çìíêÉ= ê¨éçåÇêÉ= ~ìñ= ÇÉJ
ã~åÇÉë=ÇÉ=ä~=kçêãÉ=`bf=ONJRK=
i~=ÅçååÉñáçå=ÇÉë=ÅßÄäÉë=ÇÉë=Ä~ííÉêáÉë=Ççáí=ÆíêÉ=ê¨~äáJ
ë¨É= é~ê= Çì= éÉêëçååÉä= èì~äáÑá¨I= é~êÅÉ= èìÉ= äDáåîÉêëáçå=
Çì= éçä~êáí¨= éêçîçèìÉ= ä~= êìéíìêÉ= ÇÉë= Åçãéçë~åíë=
¨äÉÅíêáèìÉëK= ^î~åí= ÇD~äáãÉåíÉê= ä~= ã~ÅÜáåÉ= Åçåíê∑äÉê=
èìÉ=äÉ=ÅßÄäÉ=êçìÖÉ=ëçáí=ÅçååÉÅí¨=~ì=é∑äÉ=H=ÇÉ=ä~=Ä~íJ
íÉêáÉK=
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mçìê=äÛáåëí~ää~íáçå=ÇÉë=Ä~ííÉêáÉë=áä=Éëí=å¨ÅÉëë~áêÉ=ÇÉW=
NK= a¨í~ÅÜÉê=äÉ=íìó~ì=Çì=ëìÅÉìê=ENFK=
OK= båäÉîÉê= äÉ=ÅçìîÉêÅäÉ=ÇÛ~ëéáê~íáçå= EOF=ÇÉéìáë=~îçáê=
íçìêå¨=äÉë=äÉîáÉêë=EPF=èìá=äÉ=ÄäçèìÉåíK=
PK= båäÉîÉê=äÉ=ê¨ëÉêîçáê=ÇÉ=ê¨Åìé¨ê~íáçå=EQFK=
QK= mçëáíáçååÉê=äÉë=Ä~ííÉêáÉë=Ç~åë=ëçå=äçÖÉãÉåíK=
RK= `çååÉÅíÉê=äÉë=ÄçêåÉë=Éå=êÉëéÉÅí~åí=äÉë=éçä~êáJ
í¨ë= Éí= Éå= Ñ~áë~åí= ~ííÉåíáçå=ÇÉ= åÉ= é~ë=ãÉííêÉ= Éå=
ÅçìêíJÅáêÅìáí=äÉë=Ä~ííÉêáÉë=~îÉÅ=ÇÉë=çìíáäëK=
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îçáÉåí= äÛìíáäáë~íáçå= ÇÉë= Ä~ííÉêáÉë= íê~ÇáíáçååÉääÉë= ~ì=
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mçìê=äÛÉåíêÉíáÉå=Éí=ä~=êÉÅÜ~êÖÉ=àçìêå~äá≠êÉ=ÇÉë=Ä~ííÉJ
êáÉëI= áä=Éëí= áåÇáëéÉåë~ÄäÉ=ÇÉ=ëÉ=ÅçåÑçêãÉê=ëÅêìéìäÉìJ
ëÉãÉåí= ~ìñ= áåëíêìÅíáçåë= Çì= ÅçåëíêìÅíÉìê= çì=ÇÉ= ëçå=
êÉéê¨ëÉåí~åíK= qçìíÉë= äÉë= çé¨ê~íáçåë= ÇÛáåëí~ää~íáçå= Éí=
ÇÛÉåíêÉíáÉå= ÇçáîÉåí= ÆíêÉ= ê¨~äáë¨Éë= é~ê= Çì= éÉêëçååÉä=
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éêçéêá¨ëK=
=
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fåë¨êÉê=ä~=ÑáÅÜÉ=Ç~åë=ä~=éêáëÉ=ÇÉ=Åçìê~åíK=
^=ä~=Ñáå=ÇÉ=ä~=éÜ~ëÉ=ÇÉ=êÉÅÜ~êÖÉI=ÉåäÉîÉê=ä~=ÑáÅÜÉ=ÇÉ=
ä~=éêáëÉK=
=

=
=
=



= = =

c= = c=

=

= PQ

=
=^qqbkqflkW=

kÉ=à~ã~áë=ÅÜ~êÖÉê=ìåÉ=Ä~ííÉêáÉ=ÇÉ=íóéÉ=dbi=~îÉÅ=
ìå=ÅÜ~êÖÉìê=ÇÉ=Ä~ííÉêáÉë=åçå=~Ç~éí¨K=pìáîêÉ=ëÅêìJ
éìäÉìëÉãÉåí= äÉë= áåëíêìÅíáçåë= ÑçìêåáÉë= Çì= Ñ~ÄêáJ
Å~åí=ÇÉë=Ä~ííÉêáÉë=Éí=Çì=ÅÜ~êÖÉìê=ÇÉë=Ä~ííÉêáÉëK=
=
mçìê= åÉ= é~ë= éêçîçèìÉê= ÇÉë= Ççãã~ÖÉë= éÉêã~åÉåíë=
~ìñ=Ä~ííÉêáÉëI=áä=Éëí=áåÇáëéÉåë~ÄäÉ=ÇÛ¨îáíÉê=ä~=Ç¨ÅÜ~êÖÉ=
Åçãéä≠íÉ= ÇÉ= ÅÉääÉJÅáI= Éå= éçìêîçó~åí= ¶= ä~= êÉÅÜ~êÖÉ=
ÉåíêÉ=èìÉäèìÉë=ãáåìíÉë=Ç≠ë=äÛ~éé~êáíáçå=Çì=ëáÖå~ä=ÅäáJ
Öåçí~åí=áåÇáèì~åí=ä~=Ç¨ÅÜ~êÖÉ=ÇÉë=Ä~ííÉêáÉëK=
klqbW= kÉ= à~ã~áë= ä~áëëÉê= äÉë= Ä~ííÉêáÉë= Åçãéä≠íÉãÉåí=
Ç¨ÅÜ~êÖ¨Éë= ãÆãÉ= ëá= ä~= ã~ÅÜáåÉ= åÛÉëí= é~ë= ìíáäáë¨ÉK=
a~åë= äÉ= Å~ë= ÇÉë= Ä~ííÉêáÉë= íê~ÇáíáçååÉääÉëI= ÅÜ~èìÉ=OM=
êÉÅÜ~êÖÉë= Åçåíê∑äÉê= äÉ= åáîÉ~ì= ÇÉ= äÛ¨äÉÅíêçäóíÉ= Éí=
¨îÉåíìÉääÉãÉåí=êÉãéäáê=~îÉÅ=ÇÉ=äÛÉ~ì=Çáëíáää¨ÉK=
=
=

=^qqbkqflkW=
mçìê= ä~= êÉÅÜ~êÖÉ= àçìêå~äá≠êÉ= ÇÉë= Ä~ííÉêáÉëI= áä= Éëí= áåJ
ÇáëéÉåë~ÄäÉ= ÇÉ= ëÉ= ÅçåÑçêãÉê= ëÅêìéìäÉìëÉãÉåí= ~ìñ=
áåëíêìÅíáçåë= ÑçìêåáÉë=Çì=ÅçåëíêìÅíÉìê=çì=ÇÉ= ëçå= êÉJ
éê¨ëÉåí~åíK=qçìíÉë=äÉë=çé¨ê~íáçåë=ÇÛáåëí~ää~íáçå=Éí=ÇÉ=
ã~åìíÉåíáçå=ÇçáîÉåí=ÆíêÉ=ê¨~äáë¨Éë=é~ê=Çì=éÉêëçååÉä=
èì~äáÑá¨K=a~åÖÉê=ÇÛáåÜ~ä~íáçå=ÇÉ=Ö~ò=Éí=ÇÉ=Åçåí~Åí=
~îÉÅ= ÇÉë= äáèìáÇÉë= ÅçêêçëáÑëK= a~åÖÉê= ÇÉ= ÑÉì= ~îÉÅ=
ÇÉë= Ñä~ããÉëW= åÉ= é~ë= ëÛ~ééêçÅÜÉê= ~îÉÅ= ÇÉë=
Ñä~ããÉëK=
=
bifjfk^qflk=abp=_^qqbofbp=
fä= Éëí=çÄäáÖ~íçáêÉ=ÇÉ= äáîêÉê= äÉë=Ä~ííÉêáÉë=¨éìáë¨ÉëI=èìá=
ëçåí= Åä~ëëáÑá¨Éë= ÅçããÉ= Ç¨ÅÜÉí= Ç~åÖÉêÉìñI= ¶= ìåÉ=
~ÖÉåÅÉ= ~ìíçêáë¨É= ~ìñ= íÉêãÉë= ÇÉ= ä~= äçá= éçìê=
äÛ¨äáãáå~íáçåK=
=
fkaf`^qbro=ab=kfsb^r=ab=`e^odb=_^qqbofbp=
abp= iÛ^iirj^dbI= pro= iÛfkaf`^qbro= ENF= ^mm^o^fq=
ib=obdi^db=ab=i^=mi^nrb=abp=_^qqbofbpW=
db=OQW=éä~èìÉ=ê¨Öä¨É=éçìê=Ä~ííÉêáÉë=~ì=dbiK=
mÄ=OQW=éä~èìÉ=ê¨Öä¨É=éçìê=Ä~ííÉêáÉë=~ì=éäçãÄK=
=

=
=
pìê=äDáåÇáÅ~íÉìê=ENF=äDáåÇáÅ~íáçå=ëìáî~åíÉ=Çì=åáîÉ~ì=ÇÉ=
ÅÜ~êÖÉ= ÇÉë= Ä~ííÉêáÉë= Éëí= ÇáÖáí~ä= Éí= áåÇáèìÉ= äÉ= éçìêJ
ÅÉåí~ÖÉ= ÇÉ= ÅÜ~êÖÉ= ÇÉë= Ä~ííÉêáÉëK= VM= Éëí= ä~= ÅÜ~êÖÉ=
ã~ñáã~äÉI= àìëèìÛ¶= ìå=ãáåáãìã=ÇÉ=NM= Éå= áåÇáèì~åí=
ÅÜ~èìÉ=Çáãáåìíáçå=ÇÉ=NMBK=
nì~åÇ= ä~= ÅÜ~êÖÉ= ~êêáîÉ= ¶= NMBI= äÛáåÇáÅ~íÉìê= ÅçãJ
ãÉåÅÉ=¶=ÅäáÖåçíÉêI=çå=Éëí=ÇçåÅ=éêçÅÜ~áå=¶=ä~=Ñáå=Çì=
íê~î~áäK=
=

=
=
=

=^qqbkqflkW=
a≠ë=äÛ~éé~êáíáçå=Çì=PJJJJÒ=Eèì~íêÉ=íê~áíë=ÇDìåáçåF=ÅäáJ
Öåçí~åíëI= äÉ= ãçíÉìê= ÇÉë= ÄêçëëÉë= ëÛ~êêÆíÉ= ~ìíçã~íáJ
èìÉãÉåíK= ^îÉÅ= ä~= ÅÜ~êÖÉ= ê¨ëáÇìÉääÉI= áä= Éëí= íçìíÉÑçáë=
éçëëáÄäÉ= ÇÉ= Ñáåáê= äÉ= íê~î~áä= ÇÉ= ë¨ÅÜ~ÖÉ= ~î~åí=
ÇÛÉÑÑÉÅíìÉê=ä~=êÉÅÜ~êÖÉK=
=

=
=
`ljmqbro=elo^fob=
i~=ã~ÅÜáåÉ=Éëí=¨èìáé¨É=~îÉÅ=ìå=ÅçãéíÉìê=Üçê~áêÉK=p~=
äÉÅíìêÉ=Éëí=~Åíáî¨É=ëìê=äÉ=ãÆãÉ=áåÇáÅ~íÉìê=ÇÉ=ÅÜ~êÖÉ=
ÇÉë=Ä~ííÉêáÉë=ENF=Éå=~ééìó~åí=ëìê=äÉ=Äçìíçå=éçìëëçáê=
EOF= éçìê=éäìë= ÇÉ= íêçáë= ëÉÅçåÇÉëK= i~=éêÉãá≠êÉ= äÉÅíìêÉ=
áåÇáèìÉ=äÉë=ÜÉìêÉë=íê~î~áää¨Éë=Éí=ÇÉéìáë=èìÉäèìÉë=áåëJ
í~åíë=ä~=ÇÉìñá≠ãÉ=äÉÅíìêÉ=áåÇáèìÉ=äÉë=ãáåìíÉë=íê~î~áäJ
ä¨ÉëK=
=

=
=
jlkq^db=ar=pr`bro=
^îÉÅ= äÉ= ëìééçêí= Çì= ëìÅÉìê= Ä~áëë¨I= Ñ~áêÉ= ÖäáëëÉê= äÉë=
ÇÉìñ=ÅçäçååÉííÉë=ENF= ëáíì¨Éë=ëìê= ä~=é~êíáÉ=ëìé¨êáÉìêÉ=
Çì= ëìÅÉìêI= ¶= äÛáåí¨êáÉìê= ÇÉë= Äçìíçååá≠êÉë= éê¨ëÉåíÉë=
ëìê=äÉ=ëìééçêíK=_äçèìÉê=äÉ=ëìÅÉìê=Éå=íçìêå~åí=äÉ=äÉîáÉê=
EOF=Ç~åë=äÉ=ëÉåë=ÇÉë=~áÖìáääÉë=ÇÛìåÉ=ãçåíêÉK=
båÅäÉåÅÜÉê=äÉ=íìó~ì=EPF=Çì=ëìÅÉìê=Ç~åë=ëçå=ã~åÅÜçåI=
Éå=êÉëéÉÅí~åí=ë~=éçëáíáçå=ÅçããÉ=áåÇáèì¨É=Ç~åë=ä~=ÑáJ
ÖìêÉK=
=

=
=
obdi^db=ab=iDe^rqbro=ar=pr`bro=
iÉ=ëìÅÉìê=Ççáí=ÆíêÉ=ê¨Öä¨=Éå=Ü~ìíÉìê=Éå=ÑçåÅíáçå=ÇÉ=
ä~= ìëìêÉ= ÇÉë= Ä~îÉííÉëK= ^Ñáå= ÇÉ= Ö~ê~åíáê= ìå= ë¨ÅÜ~ÖÉ=
é~êÑ~áí= éÉåÇ~åí= äÛìíáäáë~íáçåI= äÉ= ÄçêÇ= áåÑ¨êáÉìê= ÇÉ= ä~=
Ä~îÉííÉ= ~êêá≠êÉ= Çì= ëìÅÉìê= EQF= Ççáí= íê~î~áääÉê= ä¨Ö≠êÉJ
ãÉåí= ÅçìêÄ¨= ¶= äÛ~êêá≠êÉ= EîÉêë= äÛçé¨ê~íÉìêF= ÇÉ= Ñ~´çå=
ìåáÑçêãÉ=Éí=ëìê=íçìíÉ=ë~=äçåÖìÉìêK=
bå=~Öáëë~åí=ëìê=äÉë=ÇÉìñ=êÉÖáëíêÉë=ERF=Ç~åë=äÉ=ëÉåë=ÇÉë=
~áÖìáääÉë=ÇÛìåÉ=ãçåíêÉ=áä=Éëí=éçëëáÄäÉ=ÇÛ~ìÖãÉåíÉê=ä~=
ÅçìêÄìêÉ=ÇÉ= ä~=Ä~îÉííÉI=Éå=~Öáëë~åí=Ç~åë= äÉ=ëÉåë= áåJ
îÉêëÉ= ~ìñ= ~áÖìáääÉë= ÇÛìåÉ= ãçåíêÉI= áä= Éëí= éçëëáÄäÉ= ÇÉ=
ê¨ÇìáêÉ=ä~=ÅçìêÄìêÉ=ÇÉ=ä~=Ä~îÉííÉK=
råÉ=¨íáèìÉííÉ=ëáíì¨É=¶=ä~=éêçñáãáí¨=ÇÉë=ÇÉìñ=êÉÖáëíêÉë=
ERF= áåÇáèìÉ= äÉ= ëÉåë= ÇÉ= êçí~íáçå= éçìê= ~ìÖãÉåíÉê= çì=
ê¨ÇìáêÉ=ä~=Ü~ìíÉìêK=
kçíÉW= iÉë= êçìÉë= Çì= ëìééçêí= ëìÅÉìê= ÇçáîÉåí= ÆíêÉ= ê¨J
Öä¨Éë=é~ê= äÉë= êÉÖáëíêÉë= ERF=ÇÉ= ä~=ãÆãÉ=Ü~ìíÉìê=éçìê=
èìÉ=äÉ=ëìÅÉìê=íê~î~áääÉ=é~ê~ää≠äÉ=~ì=ëçäK=
=

=
=

=
=
obdi^db=ab=iDfk`ifk^fplk=ar=pr`bro=
bå=Å~ë=ÇÉ=å¨ÅÉëëáí¨I=éçìê=~ìÖãÉåíÉê=ä~=ÅçìêÄìêÉ=ÇÉ=
ä~=Ä~îÉííÉ=ëìê=ä~=é~êíáÉ=ÅÉåíê~äÉI=áä=Éëí=å¨ÅÉëë~áêÉ=áåJ
ÅäáåÉê=äÉ=ëìÅÉìê=Éå=íçìêå~åí=Ç~åë=äÉ=ëÉåë=áåîÉêëÉ=~ìñ=
~áÖìáääÉë=ÇÛìåÉ=ãçåíêÉ=äÉ=êÉÖáëíêÉ=ESFK=mçìê=~ìÖãÉåJ
íÉê= ä~= ÅçìêÄìêÉ= ÇÉ= ä~= Ä~îÉííÉ= ëìê= äÉë= Éñíê¨ãáí¨ë= Çì=
ëìÅÉìêI= íçìêåÉê= äÉ= êÉÖáëíêÉ=Ç~åë= äÉ= ëÉåë=ÇÉë=~áÖìáääÉë=
ÇÛìåÉ=ãçåíêÉK=
=

=
=
jlkq^db=abp=_olppbp=
NK= `çìéÉê= äÛ~äáãÉåí~íáçå= ¨äÉÅíêáèìÉ= ~ì= ãçíÉìê= ÇÉë=
ÄêçëëÉë=Éå=Ç¨í~ÅÜ~åí=äÉ=ÅçååÉÅíÉìê=ÇÉë=Ä~ííÉêáÉë=ENFK=
mçìê=äÉë=ã~ÅÜáåÉë=¨èìáé¨Éë=~îÉÅ=äÛáåíÉêêìéíÉìê=¶=ÅäÉÑ=
Eîçáê= Ç~åë= ?bkpbj_ibp= lmqflkkbip?FI= íçìêåÉê= ä~=
ÅäÉÑ=Ç~åë=äÉ=ëÉåë=áåîÉêëÉ=~ìñ=~áÖìáääÉë=ÇÛìåÉ=ãçåíêÉK=
OK= bå=~Öáëë~åí=ëìê=ä~=é¨Ç~äÉ=ENMF=êÉãçåíÉê=äÛÉãÄ~ëÉK=
==

=
PK= ^îÉÅ= äÛÉãÄ~ëÉ= êÉãçåí¨I=Ç¨îáëëÉê= äÉë=ÇÉìñ=¨Åêçìë=
é~éáääçå= ENF= Éí= ÇÉéìáë= ÉåäÉîÉê= äÉ= ëìééçêí= ä~í¨ê~ä= ÇÉë=
ÄêçëëÉë=EOFK=
QK= båÅäÉåÅÜÉê=äÉë=ÄêçëëÉë=EPF=Ç~åë=äÉë=ëá≠ÖÉë=Çì=é~êí=
ÇÉ= äÛÉãÄê~ó~ÖÉ= ÜÉñ~Öçå~äI= Éå= Ñ~áë~åí= ~ííÉåíáçå= ÇÉ=



= = =

c= = c=

=

= PR

íêçìîÉê= äÛÉãÄê~ó~ÖÉ= ¶= äÛÉñíê¨ãáí¨= çééçë¨É= Éí= ÇÉ= äÉë=
ÉåÅäÉåÅÜÉê=Åçãéä≠íÉãÉåíK=
RK= oÉéçëáíáçååÉê=äÉ=ëìééçêí=ä~í¨ê~ä=EOF=ÇÉ=Ñ~´çå=èìÉ=
äÉë=~ñÉë=Çì=ëìééçêí=ÉåíêÉåí=Ç~åë=äÉë=íêçìë=ÇÉë=êçìäÉJ
ãÉåíë=îáëáÄäÉë=~ì=ÅÉåíêÉ=ÇÉë=íáÖÉë=ÇÉë=ÄêçëëÉëK=
SK= oÉîáëëÉê=Éí=ÄäçèìÉê=äÉë=¨Åêçìë=é~éáääçåK=
=

=
=
=

=^qqbkqflkW=
ríáäáëÉê= ëÉìäÉãÉåí= äÉë= ÄêçëëÉë= ÑçìêåáÉë= ~îÉÅ= ä~= ã~J
ÅÜáåÉ= çì= äÉëèìÉääÉë= ëé¨ÅáÑá¨Éë= Ç~åë= äÉ= é~ê~Öê~éÜÉ=
P_olppbp= `lkpbfiibbpÒK= iÛìíáäáë~íáçå= ÇÉë= ~ìíêÉë=
ÄêçëëÉë=éÉìí=ÅçãéêçãÉííêÉ=ä~=ëºêÉí¨K=
=
obpboslfo=ab=ob`rmbo^qflk=
`çåíê∑äÉê= èìÉ= äÉ= ÅçìîÉêÅäÉ= Çì= ÑáäíêÉ= ÇÛ~ëéáê~íáçå= ENF=
ëçáí= ÅçêêÉÅíÉãÉåí=Ääçèì¨I=~éê≠ë=~îçáê= íçìêå¨= äÉë= äÉJ
îáÉêë=É=èìÛáä=ëçáí=ÅçêêÉÅíÉãÉåí=ÅçååÉÅí¨=~ì=íìó~ì=Çì=
ãçíÉìê=ÇÛ~ëéáê~íáçå=EOFK=
s¨êáÑáÉê= ~ìëëá= èìÉ= äÉ= íìó~ì= Çì= ëìÅÉìê= ëçáí= ÅçêêÉÅíÉJ
ãÉåí= ÉåÅäÉåÅÜ¨= Ç~åë= ëÉë= ëá≠ÖÉë= EP= Éí= QF= Éí= èìÉ= äÉ=
ÄçìÅÜçå= Çì= íìó~ì= ÇÉ= ä~= îáÇ~åÖÉ= ERFI= ëáíì¨= Ç~åë= ä~=
é~êíáÉ=~î~åí=ÇÉ=ä~=ã~ÅÜáåÉI=ëçáí=ÑÉêã¨K=
=

=
=
obpboslfo=ab=i^=plirqflk=abqbodbkqb=
i~= Å~é~Åáí¨= Çì= ê¨ëÉêîçáê= ÇÉ= ä~= ëçäìíáçå= Éëí= áåÇáèì¨É=
Ç~åë=äÉë=Å~ê~Åí¨êáëíáèìÉë=íÉÅÜåáèìÉëK=
a¨îáëëÉê=äÉ=ÄçìÅÜçå=ÇÉ=êÉãéäáëë~ÖÉ=ENF=èìÉ=ëÉ=íêçìîÉ=
¶=äÛ~êêá≠êÉ=Ç~åë=äÉ=Å∑í¨=Ö~ìÅÜÉ=ÇÉ=ä~=ã~ÅÜáåÉ=Éí=êÉãJ
éäáê=äÉ=ê¨ëÉêîçáê=ÇÉ=ä~=ëçäìíáçå=~îÉÅ=ÇÉ=äÛÉ~ì=éêçéêÉI=¶=
ìåÉ=íÉãé¨ê~íìêÉ=áåÑ¨êáÉìêÉ=¶=RMø`K=^àçìíÉê=äÉ=Ç¨íÉêJ
ÖÉåí=äáèìáÇÉ=¶=ä~=ÅçåÅÉåíê~íáçå=Éí=~îÉÅ=äÉë=ãçÇ~äáí¨ë=
éê¨îìÉë= é~ê= äÉ= Ñ~ÄêáÅ~åíK= mçìê= ¨îáíÉê= ä~= Ñçêã~íáçå=
ÇÛìåÉ= èì~åíáí¨= ÉñÅÉëëáîÉ= ÇÉ= ãçìëëÉI= èìá= åìáê~áí= ~ì=
ãçíÉìê= ÇÛ~ëéáê~íáçåI= ìíáäáëÉê= ìå= éçìêÅÉåí~ÖÉ= ãáåáJ
ãìã= ÇÉ= Ç¨íÉêÖÉåíK= sáëëÉê= äÉ= ÅçìîÉêÅäÉ= Çì= ê¨ëÉêîçáê=
ÇÉ=ä~=ëçäìíáçåK=
=

=
=
=

=^qqbkqflkW=
ríáäáëÉê= íçìàçìêë= Çì= Ç¨íÉêÖÉåí= ¶= ãçìëëÉ= ãçÇ¨ê¨ÉK=
mçìê=¨îáíÉê=~îÉÅ=ë¨Åìêáí¨=ä~=éêçÇìÅíáçå=ÇÉ=ä~=ãçìëëÉI=
~î~åí=ÇÉ=ÅçããÉåÅÉê=äÉ=íê~î~áäI=áåíêçÇìáêÉ=Ç~åë=äÉ=ê¨J
ëÉêîçáê=ÇÉ=ê¨Åìé¨ê~íáçå=ìåÉ=èì~åíáí¨=ãáåáã~äÉ=ÇÉ=äáJ
èìáÇÉ=~åíáãçìëëÉK=
kÉ=é~ë=ìíáäáëÉê=ÇÉë=~ÅáÇÉë=¶=äÛ¨í~í=éìêK=
=
=
kbqqlv^db=abp=plip=
=
`lkkbuflk=abp=_^qqbofbp=^=i^=j^`efkb=
`çååÉÅíÉê=äÉ=ÅçååÉÅíÉìê=ÇÉë=Ä~ííÉêáÉë=ENF=~ì=ÅçååÉÅJ
íÉìê=ÇÉ=ä~=ã~ÅÜáåÉ=EOFI=ëáíì¨=Ç~åë=ä~=é~êíáÉ=~êêá≠êÉ=ÇÉ=
ä~=ã~ÅÜáåÉK=
==

=
=
^`qflkkbjbkq=ab=i^=j^`efkb=
NK= mçìê= äÉë=ã~ÅÜáåÉë=¨èìáé¨Éë=~îÉÅ= äÛáåíÉêêìéíÉìê=¶=
ÅäÉÑ= Eîçáê= Ç~åë= ?bkpbj_ibp= lmqflkkbipÒFI= íçìêåÉê=
ä~=ÅäÉÑ=ESF=Ç~åë=äÉ=ëÉåë=ÇÉë=~áÖìáääÉë=ÇÛìåÉ=ãçåíêÉK=
OK= ^ééìóÉê=ëìê=äÛáåíÉêêìéíÉìê=ãçíÉìê=ÇÉë=ÄêçëëÉë=ERFK=
PK= `çåíê∑äÉê=äÉ=íóéÉ=ÇÉë=Ä~ííÉêáÉë=Éí=äÛ¨í~í=ÇÉ=ÅÜ~êÖÉ=
ëìê=äÛáåÇáÅ~íÉìê=ENFK=
QK= ^ééìóÉê=ëìê=äÛáåíÉêêìéíÉìê=ãçíÉìê=ÇÛ~ëéáê~íáçå=EPFK=
RK= bå= ~Öáëë~åí= ëìê= äÉ= äÉîáÉê= EUF= Çì= êçÄáåÉí= ê¨ÖäÉê= ä~=
èì~åíáí¨= ÇÉ= ä~= ëçäìíáçå= Ç¨íÉêÖÉåíÉ= èìá= ÇÉîê~= ÆíêÉ=
ëìÑÑáë~åíÉ=éçìê=ãçìáääÉê=ìåáÑçêã¨ãÉåí=äÉ=ëçä=Éå=¨îáJ
í~åí=äÛ¨ÅçìäÉãÉåí=Çì=Ç¨íÉêÖÉåí=ÇÉ=ä~=éêçíÉÅíáçåK=lå=
îçìë= Ñ~áí= êÉã~êèìÉê= èìÉ= ä~= èì~åíáí¨= ÅçêêÉÅíÉ= ÇÉ= ä~=
ëçäìíáçå= Ç¨íÉêÖÉåíÉ= Éëí= íçìàçìêë= Éå= ÑçåÅíáçå= ÇÉ= ä~=
å~íìêÉ=Çì=ëçäI=ÇÉ=äÛáãéçêí~åÅÉ=ÇÉ=ä~=ë~äÉí¨=Éí=ÇÉ=ä~=îáJ
íÉëëÉK=
bå= ~Öáëë~åí= ëìê= ÅÉí= äÉîáÉêI= ëìê= äÉ= í~ÄäÉ~ì= ÇÉ= ÄçêÇ=
ëÛ~ääìãÉê~=äÉ=í¨ãçáå=ÇÉ=ëáÖå~äáë~íáçå=Çì=êçÄáåÉí=çìJ
îÉêí=EQFK=
pìê= ä~=ã~ÅÜáåÉ= ¨èìáé¨É= ~îÉÅ= äÛ¨äÉÅíêçî~ååÉ=çéíáçåJ
åÉääÉ==Eîçáê=Ç~åë=?bkpbj_ibp=lmqflkkbipÒFI=äÉ=Ç¨Äáí=
ÇÉ= ä~= ëçäìíáçå= Ç¨íÉêÖÉåíÉ= ëÉê~= ~Åíáçåå¨= ~ìíçã~íáJ
èìÉãÉåíI=ìåÉ=Ñçáë=èìÉ=äÉ=êçÄáåÉí=Éëí=çìîÉêí=é~ê=äÉ=äÉJ
îáÉê=EUFI=Éå=~Åíáçåå~åí=äÉë=äÉîáÉêë=éê¨ëÉåÅÉ=ÜçããÉ=ETFK=
bå= êÉäßÅÜ~åí= äÉë= äÉîáÉêë= éê¨ëÉåÅÉ= ÜçããÉ= äÉ= Ç¨Äáí=
ÇÛÉ~ì=ëÛ~êêÆíÉ==~ìíçã~íáèìÉãÉåíK=
SK= bå=~Öáëë~åí= ëìê= ä~=é¨Ç~äÉ=ÇÉ= êÉäÉî~ÖÉ=Çì=ÖêçìéÉ=
ÇÛÉãÄ~ëÉ=ÇÉë=ÄêçëëÉë=ENMF=Ñ~áêÉ=ÇÉëÅÉåÇêÉ=äÛÉãÄ~ëÉK=
TK= bå= ~Öáëë~åí= ëìê= äÉ= äÉîáÉê= ÇÉ= êÉäÉî~ÖÉ= ëìÅÉìê= EVF=
Ä~áëëÉê=äÉ=ëìÅÉìêK=
UK= bå=~Åíáçåå~åí=äÉë= äÉîáÉêë=éê¨ëÉåÅÉ=ÜçããÉ=ETF= äÉë=
ÄêçëëÉë= ÅçããÉåÅÉêçåí=¶= íçìêåÉê=Éå= íê~åëãÉíí~åí=¶=

ä~=ã~ÅÜáåÉ=ìå=ãçìîÉãÉåí=ÇÛ~î~åÅÉK=iÉ=ëìÅÉìê=ÅçãJ
ãÉåÅÉê~=äÛ~ëéáê~íáçåK=
VK= mÉåÇ~åí=äÉë=éêÉãáÉêë=ã≠íêÉë=Åçåíê∑äÉê=èìÉ=äÉ=Ç¨J
Äáí=ÇÉ= ä~=ëçäìíáçå=Ç¨íÉêÖÉåíÉ=ëçáí=~Ç¨èì~í=Éí=èìÉ= äÉ=
ê¨Öä~ÖÉ=Çì=ëìÅÉìê=Ö~ê~åíá=ìå=ë¨ÅÜ~ÖÉ=áãéÉÅÅ~ÄäÉK=
=

=
=

=
=
obdi^db=ab=i^=mobppflk=abp=_olppbp=
^ì=ãçóÉå=Çì=êÉÖáëíêÉ=ENF=ëáíì¨=¶=äÛáåí¨êáÉìê=ÇÉ=ä~=êçìÉ=
~î~åí=ÇêçáíÉI= áä=Éëí=éçëëáÄäÉ=ÇÉ=ê¨ÖäÉê= ä~=éêÉëëáçå=ÇÉë=
ÄêçëëÉë=ëìê=ä~=ëìêÑ~ÅÉ=åÉííçó¨ÉK==
bå=íçìêå~åí=äÛ¨Åêçì=é~éáääçå=Ç~åë=äÉ=ëÉåë=ÇÉë=~áÖìáääÉë=
ÇÛìåÉ= ãçåíêÉ= ä~= éêÉëëáçå= ~ìÖãÉåíÉI= Éå= íçìêå~åí=
äÛ¨Åêçì= é~éáääçå= Ç~åë= äÉ= ëÉåë= áåîÉêëÉ= ~ìñ= ~áÖìáääÉë=
ÇÛìåÉ=ãçåíêÉ=ä~=éêÉëëáçå=Éëí=ê¨ÇìáíÉK=
`É=ÇáëéçëáíáÑ=éÉêãÉí=ìåÉ=~Åíáçå=ÇÉ= ä~î~ÖÉ=éäìë=ÉÑÑáJ
Å~ÅÉ=~ìëëá=ëìê=äÉë=ëìêÑ~ÅÉë=éäìë=ÇáÑÑáÅáäÉë=Éí=ë~äÉëK=
=

=
=
afpmlpfqfc=ab=molqb`qflk=pro`e^odb=ar=jlJ
qbro=abp=_olppbp=ElmqflkkbiF=
pá= ä~=ã~ÅÜáåÉ=Éëí=¨èìáé¨É=Çì=ëóëí≠ãÉ=ÇÉ=éêçíÉÅíáçå=
~ãé≠êÉã¨íêáèìÉ= Eîçáê= Ç~åë= ?bkpbj_ibp= lmqflkJ
kbipÒFI= ÅÉííÉ= ëóëí≠ãÉI= Éå= Å~ë= ÇDìåÉ= ëìêÅÜ~êÖÉ= éêçJ
äçåÖ¨É= Çì=ãçíÉìê= ÇÉë= ÄêçëëÉëI= áåíÉêîáÉåí= Éå= äÉ= ÑÉêJ
ã~åíK= bå=çìíêÉI= ëìê= äDáåÇáÅ~íÉìê= ENF= ~éé~ê~≤í= äÉ= ëáÖäÉ=
ÚÛ^iMNÛÛK=bå=Å~ë=ÇDáåíÉêîÉåíáçå=ÇÉ=ÅÉí=ÇáëéçëáíáÑI=î¨êáJ
ÑáÉê= äÉ= ê¨Öä~ÖÉ=ÇÉ= ä~=éêÉëëáçå=ÇÉë=ÄêçëëÉë=Éå=ê~ééçêí=
Çì=íóéÉ=ÇÉ=ëçä=ÇÉ=åÉííçóÉê=Éí=ëá=å¨ÅÉëë~áêÉI=ä~=ê¨ÇìáêÉK=
mçìê= ê¨í~Ääáê= äÉ= ÑçåÅíáçååÉãÉåí= Çì= ãçíÉìê= ÇÉë=
ÄêçëëÉëI= ÑÉêãÉê= äÛáåíÉêêìéíÉìê=Çì=ãçíÉìê=ÇÉë=ÄêçëëÉë=
ERF=éçìê=èìÉäèìÉë=ëÉÅçåÇÉë=Éí=ÇÉéìáë=äÉ=ê~ääìãÉêK=
=

=
=



= = =

c= = c=

=

= PS

afpmlpfqfc=qolm=mibfk=
mçìê= ¨îáíÉê= ÇÉë= Ççãã~ÖÉë= ë¨êáÉìñ= ~ì= ãçíÉìê=
ÇÛ~ëéáê~íáçåI=ä~=ã~ÅÜáåÉ=Éëí=¨èìáé¨É=ÇÛìå=ÑäçííÉìê=èìá=
áåíÉêîáÉåí= èì~åÇ= äÉ= ê¨ëÉêîçáê= ÇÉ= ê¨Åìé¨ê~íáçå= Éëí=
éäÉáå= Éå= éêçîçèì~åí= ä~= ÑÉêãÉíìêÉ= Çì= íìó~ì=
ÇÛ~ëéáê~íáçå=Éí=é~ê=Åçåë¨èìÉåÅÉ=ÇÉ=äÛ~ëéáê~íáçåK=
a~åë=ÅÉ=Å~ëI=áä=Éëí=å¨ÅÉëë~áêÉ=ÇÉ=éêçÅ¨ÇÉê=¶=ä~=îáÇ~åÖÉ=
Çì=ê¨ëÉêîçáê=ÇÉ=ê¨Åìé¨ê~íáçåK=
NK= bãéçáÖåÉê= äÉ= íìó~ì= ÇÉ= ä~= îáÇ~åÖÉ= ëáíì¨= Ç~åë= ä~=
é~êíáÉ=~î~åí=ÇÉ=ä~=ã~ÅÜáåÉK=
OK= båäÉîÉê=äÉ=ÄçìÅÜçå=Çì=íìó~ì=ÇÉ=Ç¨ÅÜ~êÖÉ=Éå=~ÅJ
íáçåå~åí=äÉ=äÉîáÉê=ëáíì¨=ëìê=äÉ=ÄçìÅÜçå=Éí=îáÇÉê=äÉ=ê¨J
ëÉêîçáê= ÇÉ= ê¨Åìé¨ê~íáçå= Ç~åë= äÉë= Ä~Åë= éê¨îìëI= ÅçåJ
Ñçêã¨ãÉåí=~ìñ=äçáë=Éå=îáÖìÉìê=éçìê=ÅÉ=èìá=ÅçåÅÉêåÉ=
äÛ¨äáãáå~íáçå=ÇÉë=äáèìáÇÉëK=
=
=

=^qqbkqflkW=
`ÉííÉ= çé¨ê~íáçå=Ççáí= ÆíêÉ= ÉÑÑÉÅíì¨É= Éå= ìíáäáë~åí= ÇÉë=
Ö~åíë=éçìê=ëÉ=éêçí¨ÖÉê=Çì=Åçåí~Åí=~îÉÅ=ÇÉë=ëçäìíáçåë=
Ç~åÖÉêÉìëÉëK=
=

=
=
sfa^kdb=ab=i^=plirqflk=abqbodbkqb=
mçìê=îáÇÉê= ä~= ëçäìíáçå=Ç¨íÉêÖÉåíÉ= êÉëí¨É=Ç~åë= äÉ= ê¨J
ëÉêîçáê=ÇÉ=ä~=ëçäìíáçåW=
NK= ^ãÉåÉê= ä~=ã~ÅÜáåÉ=¶= äÛÉåÇêçáí=éê¨îì=éçìê= ä~=îáJ
Ç~åÖÉ=ÇÉ=äÛÉ~ìK=
OK= a¨îáëëÉê= äÉ=ÄçìÅÜçå= êÉãéäáëë~ÖÉ= ENF=Çì= ê¨ëÉêîçáê=
ÇÉ=ä~=ëçäìíáçåK=
PK= a¨îáëëÉê=äÉ=ÄçìÅÜçå=ÇÉ=ä~=îáÇ~åÖÉ=EOFK=
=

=
=
=

=^qqbkqflkW=
`ÉííÉ= çé¨ê~íáçå=Ççáí= ÆíêÉ= ÉÑÑÉÅíì¨É= Éå= ìíáäáë~åí= ÇÉë=
Ö~åíë=éçìê=ëÉ=éêçí¨ÖÉê=Çì=Åçåí~Åí=~îÉÅ=ÇÉë=ëçäìíáçåë=
Ç~åÖÉêÉìëÉëK=
=
afpmlpfqfc=sfa^kdb=ab=i^=plirqflk=abqboJ
dbkqb=ElmqflkkbiF=
mçìê= ê¨Åìé¨êÉê= ä~= ëçäìíáçå= Ç¨íÉêÖÉåíÉI= áä= Éëí= å¨ÅÉëJ
ë~áêÉ= ÇÛìíáäáëÉê= äÉ= âáí= ÇÉ= ä~= îáÇ~åÖÉ= Éí= ÇÉ= éêçÅ¨ÇÉê=
ÅçããÉ=ëìáíW=
NK=a¨ÅçååÉÅíÉê=äÉ=íìó~ìK=
OK= lìîêáê= äÉ= êçÄáåÉí= Éí= ÇáêáÖÉê= äÉ= íìó~ì= îÉêë= äÉ= Ä~Å=
éê¨îìK=
PK=nì~åÇ=äÛçé¨ê~íáçå=Éëí=íÉêãáå¨ÉI=ÑÉêãÉê=äÉ=êçÄáåÉíK=
^ÅÅêçÅÜÉê=äÉ=íìó~ì=~ì=êÉëëçêíK=
=

=
=
=

=^qqbkqflkW=
`ÉííÉ= çé¨ê~íáçå=Ççáí= ÆíêÉ= ÉÑÑÉÅíì¨É= Éå= ìíáäáë~åí= ÇÉë=
Ö~åíë=éçìê=ëÉ=éêçí¨ÖÉê=Çì=Åçåí~Åí=~îÉÅ=ÇÉë=ëçäìíáçåë=
Ç~åÖÉêÉìëÉëK=
=
^s^k`b=
i~= íê~Åíáçå= ÇÉ= ÅÉë=ã~ÅÜáåÉë= Éëí= çÄíÉåìÉ= ~ì=ãçóÉå=
ÇÉë=ÄêçëëÉë=èìá= íê~åëãÉííÉåí=¶= ä~=ã~ÅÜáåÉ=ìå=ãçìJ
îÉãÉåí=ÇÛ~î~åÅÉK=
=
^oobq=
oÉäßÅÜ~åí= äÉë= äÉîáÉêë= éê¨ëÉåÅÉ= ÜçããÉI= äÉë= ÄêçëëÉë=
ëÛ~êêÆíÉåí= Éå= áåíÉêêçãé~åí= äÛ~î~åÅÉãÉåí= ÇÉ= ä~= ã~J
ÅÜáåÉK=
=

==
=

=^qqbkqflkW=
bå= ÉÑÑÉÅíì~åí= ÇÉë= Ç¨éä~ÅÉãÉåíë= ãÆãÉ= Åçìêíë= Éå=
ã~êÅÜÉ=~êêá≠êÉI=ëÛ~ëëìêÉê=èìÉ=äÉ=ëìÅÉìê=ëçáí=ëçìäÉî¨K=
=
=
^oobq=ab=i^=j^`efkb=^=i^=cfk=ar=
kbqqlv^db=
=
^î~åí=ÇÛÉñ¨ÅìíÉê=åÛáãéçêíÉ=èìÉä=íóéÉ=ÇÛÉåíêÉíáÉåW=
NK= cÉêãÉê=äÉ=êçÄáåÉí=é~ê=äÉ=äÉîáÉê=EUF=Éí=Åçåíê∑äÉê=èìÉ=
äÉ= í¨ãçáå= ÇÉ= ëáÖå~äáë~íáçå= Çì= êçÄáåÉí= çìîÉêí= EQF=
ëÛ¨íÉáåíK=
OK= oÉãçåíÉê=äÛÉãÄ~ëÉ=Éå=~Öáëë~åí=ëìê=ä~=é¨Ç~äÉ=ENMFK=
PK= oÉãçåíÉê=äÉ=ëìÅÉìê=Éå=~Öáëë~åí=ëìê=äÉ=äÉîáÉê=EVFK=
QK= ^ÅíáçååÉê=äÛáåíÉêêìéíÉìê=Çì=ãçíÉìê=ÇÉë=ÄêçëëÉë=ERF=
éçìê=äÉ=ëíçééÉêK=
RK= ^ÅíáçååÉê= äÛáåíÉêêìéíÉìê= Çì= ãçíÉìê= ÇÛ~ëéáê~íáçå=
EPF=éçìê=äÉ=ëíçééÉêK=
SK= mçìê= äÉë=ã~ÅÜáåÉë=¨èìáé¨Éë=~îÉÅ= äÛáåíÉêêìéíÉìê=¶=
ÅäÉÑ= Eîçáê= Ç~åë= ?bkpbj_ibp= lmqflkkbip?FI= íçìêåÉê=
ä~= ÅäÉÑ= ESF= Ç~åë= äÉ= ëÉåë= áåîÉêëÉ= ~ìñ= ~áÖìáääÉë= ÇÛìåÉ=
ãçåíêÉK=
TK= ^ãÉåÉê= ä~=ã~ÅÜáåÉ=¶= äÛÉåÇêçáí=éê¨îì=éçìê= ä~=îáJ
Ç~åÖÉ=ÇÉ=äÛÉ~ìK=
=

=
=
=

=
=^qqbkqflkW=

i~=ã~ÅÜáåÉ=åDÉëí=é~ë=¨èìáé¨É=ÇDìå=ÑêÉáå=ÇÉ=ëí~íáçåJ
åÉãÉåíX=¨îáíÉê=ÇÉ=ä~=Ö~ê¨É=ëìê=ÇÉë=éä~åë=áåÅäáå¨ëK=
=
=
bkqobqfbk=glrok^ifbo=
=
kbqqlv^db=ar=obpboslfo=ab=ob`rmbo^qflk=
NK= bãéçáÖåÉê= äÉ= íìó~ì= ÇÉ= ä~= îáÇ~åÖÉ= ëáíì¨= Ç~åë= ä~=
é~êíáÉ=~î~åí=ÇÉ=ä~=ã~ÅÜáåÉK=
OK= båäÉîÉê=äÉ=ÄçìÅÜçå=ÇÉ=íìó~ì=ÇÉ=Ç¨ÅÜ~êÖÉ=Éå=~ÅJ
íáçåå~åí=äÉ=äÉîáÉê=ëáíì¨=ëìê=äÉ=ÄçìÅÜçå=Éí=îáÇÉê=äÉ=ê¨J
ëÉêîçáê= ÇÉ= ê¨Åìé¨ê~íáçå= Ç~åë= äÉë= Ä~Åë= éê¨îìë= Eîçáê=
Ç~åë=?afpmlpfqfc=qolm=mibfk?FK=
PK= båäÉîÉê= äÉ=ÅçìîÉêÅäÉ=ÇÛ~ëéáê~íáçå= ENF=ÇÉéìáë=~îçáê=
íçìêå¨=äÉë=äÉîáÉêë=EOF=èìá=äÉ=ÄäçèìÉåíK=
QK= båäÉîÉê=äÉ=ÑáäíêÉ=Éí=ë~=éêçíÉÅíáçåK=
RK= oáåÅÉê=äÉ=ê¨ëÉêîçáê=~îÉÅ=ìå=àÉí=ÇÛÉ~ìK=
=

=
=
=

=^qqbkqflkW=
`ÉííÉ= çé¨ê~íáçå=Ççáí= ÆíêÉ= ÉÑÑÉÅíì¨É= Éå= ìíáäáë~åí= ÇÉë=
Ö~åíë=éçìê=ëÉ=éêçí¨ÖÉê=Çì=Åçåí~Åí=~îÉÅ=ÇÉë=ëçäìíáçåë=
Ç~åÖÉêÉìëÉëK=
=
kbqqlv^db=ar=cfiqob=aD^pmfo^qflk=
NK= båäÉîÉê= äÉ=ÅçìîÉêÅäÉ=ÇÛ~ëéáê~íáçå= ENF=ÇÉéìáë=~îçáê=
íçìêå¨=äÉë=äÉîáÉêë=EOF=èìá=äÉ=ÄäçèìÉåíK=
OK= båäÉîÉê=äÉ=ÑáäíêÉ=Éí=ë~=éêçíÉÅíáçåK=
PK= ^îÉÅ=ìå=àÉí=ÇÛÉ~ì=åÉííçóÉê=íçìí=äÉ=ÖêçìéÉ=Éí=é~êJ
íáÅìäá≠êÉãÉåí=äÉë=é~êçáë=Éí=äÉ=ÑçåÇ=Çì=ÑáäíêÉK=
QK= c~áêÉ=íçìíÉë=äÉë=çé¨ê~íáçåë=ÇÉ=ä~î~ÖÉ=~îÉÅ=ëçáåK=
RK= oÉãçåíÉê=äÉ=íçìíK=
=

=
=
kbqqlv^db=abp=_olppbp=
a¨ãçåíÉê= äÉë= ÄêçëëÉë= Éí= äÉë= åÉííçóÉê= ~îÉÅ= ìå= àÉí=
ÇÛÉ~ì= Eéçìê= äÉ= Ç¨ãçåí~ÖÉ= ÇÉë= ÄêçëëÉë= îçáê= ÉåëìáíÉ=
Pabjlkq^db=abp=_olppbpÒFK=
=
abjlkq^db=abp=_olppbp=
NK= oÉãçåíÉê=äÛÉãÄ~ëÉ=Éå=~Öáëë~åí=ëìê=ä~=é¨Ç~äÉ=ENMFK=
OK= båäÉîÉê= äÛ~äáãÉåí~íáçå= ¨äÉÅíêáèìÉ= ~ì= ãçíÉìê= ÇÉë=
ÄêçëëÉë=Éå=Ç¨í~ÅÜ~åí=äÉ=ÅçååÉÅíÉìê=ÇÉë=Ä~ííÉêáÉë=ENFK=
mçìê=äÉë=ã~ÅÜáåÉë=¨èìáé¨Éë=~îÉÅ=äÛáåíÉêêìéíÉìê=¶=ÅäÉÑ=
Eîçáê= Ç~åë= ?bkpbj_ibp= lmqflkkbipÒFI= íçìêåÉê= ä~=
ÅäÉÑ=Ç~åë=äÉ=ëÉåë=áåîÉêëÉ=~ìñ=~áÖìáääÉë=ÇÛìåÉ=ãçåíêÉK=
=



= = =

c= = c=

=

= PT

=
PK= ^îÉÅ= äÛÉãÄ~ëÉ= êÉãçåí¨I=Ç¨îáëëÉê= äÉë=ÇÉìñ=¨Åêçìë=
é~éáääçå=ENF=Éí=ÇÉéìáë=ÉåäÉîÉê=äÉ=ëìééçêí=ä~í¨ê~äÉ=ÇÉë=
ÄêçëëÉë=EOFK=
QK= båäÉîÉê=äÉë=ÄêçëëÉë=EPF=ÇÉë=ëá≠ÖÉë=éçìê=éêçÅ¨ÇÉê=¶=
ä~=åÉííçó~ÖÉ=çì=~ì=êÉãéä~ÅÉãÉåíK=
RK= mçìê= äÉë= êÉãçåíÉêI= ÉåÅäÉåÅÜÉê= ÇÉ= åçìîÉ~ì= äÉë=
ÄêçëëÉë= EPF= Ç~åë= äÉë= ëá≠ÖÉë= Çì= é~êí= ÇÉ= äÛÉãÄê~ó~ÖÉ=
ÜÉñ~Öçå~äI= Éå= Ñ~áë~åí= ~ííÉåíáçå= ÇÉ= íêçìîÉê=
äÛÉãÄê~ó~ÖÉ=¶= äÛÉñíê¨ãáí¨=çééçë¨É=Éí=ÇÉ= äÉë=ÉåÅäÉåJ
ÅÜÉê=Åçãéä≠íÉãÉåíK=
SK= oÉéçëáíáçååÉê=äÉ=ëìééçêí=ä~í¨ê~ä=EOF=ÇÉ=Ñ~´çå=èìÉ=
äÉë=~ñÉë=Çì=ëìééçêí=ÉåíêÉåí=Ç~åë=äÉë=íêçìë=ÇÉë=êçìäÉJ
ãÉåíë=îáëáÄäÉë=~ì=ÅÉåíêÉ=ÇÉë=íáÖÉë=ÇÉë=ÄêçëëÉëK=
TK= oÉîáëëÉê=Éí=ÄäçèìÉê=äÉë=¨Åêçìë=é~éáääçåK=
=

=
=
=

=^qqbkqflkW=
o¨~äáëÉê= äÉë= çé¨ê~íáçåë= ÇÉ= Ç¨ãçåí~ÖÉ= ÇÉë= ÄêçëëÉë=
~îÉÅ=äÛ~äáãÉåí~íáçå=¨äÉÅíêáèìÉ=áåë¨ê¨É=éÉìí=éêçîçèìÉê=
ÇÉë=Öê~îÉë=~ÅÅáÇÉåíë=~ìñ=ã~áåëK=
=
=

=^qqbkqflkW=
iÉë= çé¨ê~íáçåë= ÇÉ= ä~= ã~åáéìä~íáçå= ÇÉë= ÄêçëëÉë= ÇçáJ
îÉåí=ÆíêÉ=ÉÑÑÉÅíì¨Éë=Éå=ìíáäáë~åí=ÇÉë=Ö~åíë=~ééêçéêá¨ë=
éçìê= ëÉ= éêçí¨ÖÉê= í~åí= ã¨Å~åáèìÉãÉåí= Çì= Åçåí~Åí=
~îÉÅ=äÉë=Äêáåë=èìÉ=Çì=êáëèìÉ=ÅÜáãáèìÉ=éçìê=äÉ=Åçåí~Åí=
~îÉÅ=ÇÉë=ëçäìíáçåë=Ç~åÖÉêÉìëÉëK=
=
kbqqlv^db=ar=pr`bro=
j~áåíÉåáê=äÉ=ëìÅÉìê=éêçéêÉ=Éëí=Ö~ê~åíáÉ=ÇÛìå=ë¨ÅÜ~ÖÉ=
ãÉáääÉìêK=
mçìê=ë~=åÉííçó~ÖÉ=áä=Éëí=å¨ÅÉëë~áêÉ=ÇÉW=
NK= båäÉîÉê=äÉ=íìó~ì=Çì=ëìÅÉìê=EPF=Çì=ã~åÅÜçåK=
OK= a¨ãçåíÉê=äÉ=ëìÅÉìê=Çì=ëìééçêí=Éå=íçìêå~åí=äÉ=äÉJ
îáÉê= EOF= Ç~åë= äÉ= ëÉåë= áåîÉêëÉ= ~ìñ= ~áÖìáääÉë= ÇÛìåÉ=
ãçåíêÉ=Éí=Éå=Ñ~áë~åí=ÖäáëëÉê= äÉë=ÅçäçååÉííÉë=ENF=Ç~åë=
äÉë=Äçìíçååá≠êÉë=ÅçêêÉëéçåÇ~åíÉëK=
PK= kÉííçóÉê= ëçáÖåÉìëÉãÉåí= äÛáåí¨êáÉìê= ÇÉ=
äÛÉãÄê~ó~ÖÉ=ëìê=äÉ=ëìÅÉìê=Éå=¨äáãáå~åí=¨îÉåíìÉäë=Ç¨J
ÅÜÉíë=ÇÉ=ë~äÉK=
QK= kÉííçóÉê=ëçáÖåÉìëÉãÉåí=äÉë=Ä~îÉííÉë=Çì=ëìÅÉìêK=
RK= oÉãçåíÉê=äÉ=íçìíK=
=

=
=
=
bkqobqfbk=eb_alj^a^fob=
=
objmi^`bjbkq=ab=i^=_^sbqqb=^oofbob=ar=
pr`bro=
`çåíê∑äÉê= äÛ¨í~í= ÇÛìëìêÉ= ÇÉ= ä~= Ä~îÉííÉ= Çì= ëìÅÉìê= Éí=
¨îÉåíìÉääÉãÉåí=ä~=íçìêåÉê=çì=ä~=êÉãéä~ÅÉêK=
mçìê=äÉ=êÉãéä~ÅÉãÉåí=áä=Éëí=å¨ÅÉëë~áêÉ=ÇÉW=
NK= oÉãçåíÉê=äÉ=ëìÅÉìê=Éå=ëçìäÉî~åí=äÉ=äÉîáÉê=EÑáÖK=NI=
éçëK=NTFK=
OK= a¨ÅêçÅÜÉê= ä~= ÑÉêãÉíìêÉ= ENF= ÇÉ= ä~= ä~ãÉ= éêÉëëÉJ
Ä~îÉííÉI= Ç¨Ö~ÖÉê= äÉë= Éñíê¨ãáí¨ë= EOF= Çì= Åçêéë= ÇÉ= ëìJ
ÅÉìê=Éí=ÉåäÉîÉê=ä~=Ä~îÉííÉ=EQFK=
PK= qçìêåÉê=äÉ=ÄçêÇ=çì=êÉãéä~ÅÉê=ä~=Ä~îÉííÉ=EQFK=
mçìê= êÉãçåíÉê= äÉ= ëìÅÉìê= ê¨é¨íÉê= ~ì= Åçåíê~áêÉ= äÉë=
çé¨ê~íáçåë= ëìëÇáíÉë= Éå= áåíêçÇìáë~åí= Ç~åë= äÉë= ÖìáÇÉë=
~ééêçéêá¨ë=EPF=ä~=Ä~îÉííÉ=EQF=êÉãéä~Å¨ÉI=Éå=ÉåÖ~ÖÉ~åí=
äÉë= Éñíê¨ãáí¨ë= EOF= ÇÉ= ä~= ä~ãÉ= éêÉëëÉJÄ~îÉííÉ= ëìê= äÉ=
Åçêéë=Çì=ëìÅÉìê=Éí=¶= ä~=Ñáå=Éå=~ÅÅêçÅÜ~åí= ä~=ÑÉêãÉJ
íìêÉ=ENFK==
=

=
=

=
=
kbqqlv^db=qrv^r=ar=pr`bro=
`Ü~èìÉ=ëÉã~áåÉ=çì=Éå=Å~ë=ÇÛ~ëéáê~íáçå=áåëìÑÑáë~åíÉ=áä=
Éëí=å¨ÅÉëë~áêÉ=ÇÉ=Åçåíê∑äÉê=èìÉ=äÉ=íìó~ì=Çì=ëìÅÉìê=åÉ=
ëçáí= é~ë= çÄëíêì¨K= bîÉåíìÉääÉãÉåíI= éçìê= äÉ= åÉííçóÉêI=
éêçÅ¨ÇÉê=ÇÉ=ä~=Ñ~´çå=ëìáî~åíÉW=
NK= båäÉîÉê=äÉ=íìó~ì=Çì=ã~åÅÜçå=Çì=ëìÅÉìê=ENF=Éí=Ç¨J
ÅêçÅÜÉê=äÉ=êÉëëçêí=ÖìáÇÉ=íìó~ì=Çì=ëìÅÉìê=EOFK=
OK= i~îÉê= äÛáåí¨êáÉìê= Çì= íìó~ì= ~îÉÅ= ìå= àÉí= ÇÛÉ~ì= Çì=
Å∑í¨=ÇÉ=äÛáåëÉêíáçå=Çì=ëìÅÉìêK=
PK= mçìê= êÉãÉííêÉ= äÉ= íìó~ìI= ê¨é¨íÉê= ~ì= Åçåíê~áêÉ= äÉë=
çé¨ê~íáçåë=ëìëÇáíÉëK=
=

=
==

kbqqlv^db=ar=obpboslfo=plirqflk=bq=cfiqob=
NK= ^ãÉåÉê= ä~=ã~ÅÜáåÉ=¶= äÛÉåÇêçáí=éê¨îì=éçìê= ä~=îáJ
Ç~åÖÉ=ÇÉ=äÛÉ~ìK=
OK= a¨îáëëÉê= äÉ=ÄçìÅÜçå=ÇÉ=êÉãéäáëë~ÖÉ=ENF=Çì=ê¨ëÉêJ
îçáê=ÇÉ=ä~=ëçäìíáçåK=
PK= a¨îáëëÉê=äÉ=ÄçìÅÜçå=ÇÉ=îáÇ~åÖÉ=EOFK=
QK= pìê=äÉë=ã~ÅÜáåÉë=¨èìáé¨Éë=Çì=ÇáëéçëáíáÑ=çéíáçååÉä=
ÇÉ= îáÇ~åÖÉ=ÇÉ= ä~= ëçäìíáçåI= áä= ëìÑÑáí=çìîêáê= äÉ= êçÄáåÉí=
ÇÉ=îáÇ~åÖÉ=Eîçáê=Ç~åë=?afpmlpfqfc=ab=sfa^kdb=ab=i^=
plirqflk=abqbodbkqb?FK=
RK= oáåÅÉê=~îÉÅ=ìå=àÉí=ÇÛÉ~ì=äÉ=ê¨ëÉêîçáê=ÇÉ=ä~=ëçäìíáçåK=
SK= oáåÅÉê=äÉ=ÑáäíêÉ=Çì=ê¨ëÉêîçáê=ÇÉ=ä~=ëçäìíáçå=ëáíì¨=¶=
äÛáåí¨êáÉìê=Çì=ÄçìÅÜçå=ÇÉ=ä~=îáÇ~åÖÉ=ëçìë=ä~=ã~ÅÜáåÉK=
TK= oÉãçåíÉê=äÉ=íçìí=Éí=ÑÉêãÉêI=ëá=éê¨ëÉåíI=äÉ=êçÄáåÉí=
Çì=ÇáëéçëáíáÑ=ÇÉ=îáÇ~åÖÉK=
=
=

=^qqbkqflkW=
`ÉííÉ= çé¨ê~íáçå=Ççáí= ÆíêÉ= ÉÑÑÉÅíì¨É= Éå= ìíáäáë~åí= ÇÉë=
Ö~åíë=éçìê=ëÉ=éêçí¨ÖÉê=Çì=Åçåí~Åí=~îÉÅ=ÇÉë=ëçäìíáçåë=
Ç~åÖÉêÉìëÉëK=
=

=
=
=
bkqobqfbk=_fjbpqofbi=
=
objmi^`bjbkq=ab=i^=_^sbqqb=^s^kq=ar=prJ
`bro=
`çåíê∑äÉê= äÛ¨í~í= ÇÛìëìêÉ= ÇÉ= ä~= Ä~îÉííÉ= Çì= ëìÅÉìê= Éí=
¨îÉåíìÉääÉãÉåí=ä~=êÉãéä~ÅÉêK=
mçìê=äÉ=êÉãéä~ÅÉãÉåí=áä=Éëí=å¨ÅÉëë~áêÉ=ÇÉW=
NK= båäÉîÉê=äÉ=íìó~ì=Çì=ëìÅÉìê=EPF=Çì=ã~åÅÜçåK=
OK= a¨ãçåíÉê=äÉ=ëìÅÉìê=Çì=ëìééçêí=Éå=íçìêå~åí=äÉ=äÉJ
îáÉê= EOF= Ç~åë= äÉ= ëÉåë= áåîÉêëÉ= ~ìñ= ~áÖìáääÉë= ÇÛìåÉ=
ãçåíêÉ=Éí=Éå=Ñ~áë~åí=ÖäáëëÉê= äÉë=ÅçäçååÉííÉë=ENF=Ç~åë=
äÉë=Äçìíçååá≠êÉë=ÅçêêÉëéçåÇ~åíÉëK=
=



= = =

c= = c=

=

= PU

=
=
PK= a¨ÅêçÅÜÉê= ä~= ÑÉêãÉíìêÉ= ENF= ÇÉ= ä~= ä~ãÉ= éêÉëëÉJ
Ä~îÉííÉI= Ç¨Ö~ÖÉê= äÉë= Éñíê¨ãáí¨ë= EOF= Çì= Åçêéë= ÇÉ= ëìJ
ÅÉìê=Éí=ÉåäÉîÉê=ä~=Ä~îÉííÉ=EQFK=
=

=
=
QK= a¨îáëëÉê=äÉë=¨Åêçìë=é~éáääçå=ERF=Ç~åë=ä~=é~êíáÉ=ëìJ
é¨êáÉìêÉ=Çì=ëìÅÉìêK=
=

=
=
RK= båäÉîÉê=ä~=é~êíáÉ=áåÑ¨êáÉìêÉ=ESF=Çì=Åçêéë=ÇÉ=ëìÅÉìê=
éçìê=Éñíê~áêÉ=ä~=Ä~îÉííÉ=~î~åí=ETFK=
=

=
=
SK= oÉãéä~ÅÉê=ä~=Ä~îÉííÉ=~î~åíK=
TK= mçìê=êÉãçåíÉê= äÉ=ëìÅÉìê=ê¨é¨íÉê=~ì=Åçåíê~áêÉ= äÉë=
çé¨ê~íáçåë=ëìëÇáíÉëK=
=
iÉ= Åçåíê∑äÉ= ÇÉ= äÛ¨í~í= ÇÉ= ÑçåÅíáçååÉãÉåí= ÇÉ= ä~=
ã~ÅÜáåÉ= îáÉåí= Ç¨Ñ¨ê¨= ~ì= ëÉêîáÅÉ= ÇÛ~ëëáëí~åÅÉ=
íÉÅÜåáèìÉ=~ìíçêáë¨K=
=
=
`lkqolib=ab=clk`qflkkbjbkq=
=
pfdk^ifp^qflkp=pro=iDfkaf`^qbro=
^MMNW= fåÇáÅ~íáçå=ÇÉ=ä~=îÉêëáçå=ÇÉ=ä~=éä~èìÉ=¨äÉÅíêçJ
åáèìÉ=Çì=Åçåíê∑äÉ=EäÉ=ÇÉêåáÉê=ÅÜáÑÑêÉ=áåÇáèìÉ=äDáåÇáÅÉ=
ÇÉ=ê¨îáëáçå=ÇÉ=ä~=éä~èìÉFK=

mÄOQW= fåÇáÅ~íáçå=éä~èìÉ=Ä~ííÉêáÉë=ê¨Öä¨É=éçìê=Ä~ííÉJ
êáÉë=~ì=éäçãÄK=
dbOQW= fåÇáÅ~íáçå=éä~èìÉ=Ä~ííÉêáÉë=ê¨Öä¨É=éçìê=Ä~ííÉJ
êáÉë=~ì=ÖÉäK=
^iMNW= fåÇáÅ~íáçå= ÇD~Äëçêéíáçå= Çì= Åçìê~åí= ÉñÅÉëëáÑ=
Çì=ãçíÉìê= ÇÉë= ÄêçëëÉëI= ëÉìäÉãÉåí= ëìê= äÉë=ã~ÅÜáåÉë=
¨èìáé¨Éë=Çì=ÇáëéçëáíáÑ=éçìê=äÉ=ê¨Öä~ÖÉ=ÇÉ=ä~=éêÉëëáçå=
ÇÉë=ÄêçëëÉë=Eîçáê=Ç~åë=?bkpbj_ibp=lmqflkkbipÒFK=
JJJJ= EÅäáÖåçí~åíFW= ëáÖå~äáë~íáçå=ÇÉë=Ä~ííÉêáÉë=Ç¨ÅÜ~êJ
Ö¨Éë= Éí= áåíÉêîÉåíáçå= Çì= ÇáëéçëáíáÑ= Çì= ÄäçèìÉ= ÇÉë=
ÄêçëëÉëK=
=

=
=
ib=jlqbro=aD^pmfo^qflk=kb=clk`qflkkb=m^p=
NK==s¨êáÑáÉê=èìÉ=äÛáåíÉêêìéíÉìê=EPF=ëçáí=~ääìã¨K=
OK= s¨êáÑáÉê= èìÉ= äÛáåíÉêêìéíÉìê= ¶=ÅäÉÑ= Eîçáê= Ç~åë= ?bkJ
pbj_ibp= lmqflkkbipÒF= ëçáí= Ç~åë= ä~= éçëáíáçå= ÅçêJ
êÉÅíÉ=EÇ~åë=äÉ=ëÉåë=ÇÉë=~áÖìáääÉë=ÇDìåÉ=ãçåíêÉFK=
pá= äÉ= éêçÄä≠ãÉ= éÉêëáëíÉI= Åçåí~ÅíÉê= äÉ= ëÉêîáÅÉ=
ÇÛ~ëëáëí~åÅÉ=íÉÅÜåáèìÉ=~ìíçêáë¨K=
=

=
=
ib=jlqbro=abp=_olppbp=kb=clk`qflkkb=m^p=
NK= s¨êáÑáÉê= èìÉ= äÛáåíÉêêìéíÉìê= ¶=ÅäÉÑ= Eîçáê= Ç~åë= ?bkJ
pbj_ibp= lmqflkkbipÒF= ëçáí= Ç~åë= ä~= éçëáíáçå= ÅçêJ
êÉÅíÉ=EÇ~åë=äÉ=ëÉåë=ÇÉë=~áÖìáääÉë=ÇDìåÉ=ãçåíêÉFK=
OK= `çåíê∑äÉê=äÛ¨í~í=ÇÉ=ÅÜ~êÖÉ=ÇÉë=Ä~ííÉêáÉëK=
PK= s¨êáÑáÉê= èìÉ= äÉ= ÅçååÉÅíÉìê= ÇÉë= Ä~ííÉêáÉë= ENF= ëçáí=
ÅçêêÉÅíÉãÉåí=áåë¨ê¨K=
QK= s¨êáÑáÉê=èìÉ=äÛáåíÉêêìéíÉìê=ERF=ëçáí=~ääìã¨K=
RK= ^ÅíáçååÉê=äÉë=äÉîáÉêë=éê¨ëÉåÅÉ=ÜçããÉK=
SK= pìê= äÉë= ã~ÅÜáåÉë= ¨èìáé¨Éë= ~îÉÅ= äÉ= ÇáëéçëáíáÑ= ÇÉ=
éêçíÉÅíáçå= ëìêÅÜ~êÖÉ= Çì= ãçíÉìê= ÇÉë= ÄêçëëÉë= Eîçáê=
Ç~åë= ?bkpbj_ibp= lmqflkkbipÒFI= Åçåíê∑äÉê= èìÉ= ëìê=
äÛáåÇáÅ~íÉìê= ENF= åÛ~éé~ê~≤í= é~ë= äÉ= ëáÖäÉ= ^iMN= E~ä~êãÉ=
ëìêÅÜ~êÖÉ=Çì=ãçíÉìê=ÇÉë=ÄêçëëÉëFK=
pá= äÉ= éêçÄä≠ãÉ= éÉêëáëíÉI= Åçåí~ÅíÉê= äÉ= ëÉêîáÅÉ=
ÇÛ~ëëáëí~åÅÉ=íÉÅÜåáèìÉ=~ìíçêáë¨K=
=

=
=

=
=

=
=^qqbkqflkW=

kÉ=à~ã~áë= ä~áëëÉê= äÉë=Ä~ííÉêáÉë=Ç¨ÅÜ~êÖ¨Éë=íêçé=äçåÖJ
íÉãéëK=
=
ibp=jlqbrop=kb=clk`flkkbkq=m^p=
pá=ä~=ã~ÅÜáåÉ=Éëí=ÑçìêåáÉ=~îÉÅ=äÉ=ÅÜ~êÖÉìê=ÇÉë=Ä~ííÉJ
êáÉë=áåÅçêéçê¨=EçéíáçååÉäFI=î¨êáÑáÉêW=
NK= ëá=çå=Éëí=Éå=íê~áå=ÇÉ=ê¨~äáëÉê=ä~=êÉÅÜ~êÖÉ=ÇÉë=Ä~ííÉJ
êáÉëK=a~åë=ÅÉ=Å~ëI=ä~=ã~ÅÜáåÉ=åDÉëí=é~ë=ÅçååÉÅí¨ÉK=
OK= èìÉ=äÉë=áåíÉêêìéíÉìêë=ëçáÉåí=~ääìã¨ëK=
PK= èìÉ= äÛáåíÉêêìéíÉìê= ¶= ÅäÉÑ= Eîçáê= Ç~åë= ?bkpbj_ibp=
lmqflkkbipÒF=ëçáí=Ç~åë=ä~=éçëáíáçå=ÅçêêÉÅíÉK=
pá= äÉ= éêçÄä≠ãÉ= éÉêëáëíÉI= Åçåí~ÅíÉê= äÉ= ëÉêîáÅÉ=
ÇÛ~ëëáëí~åÅÉ=íÉÅÜåáèìÉ=~ìíçêáë¨K=
=
iDb^r=pro=ibp=_olppbp=kDbpq=m^p=prccfp^kqb=
NK= `çåíê∑äÉê=èìÉ=äÉ=äÉîáÉê=Çì=êçÄáåÉí=EUF=ëçáí=çìîÉêíK=
OK= `çåíê∑äÉê=äÉ=åáîÉ~ì=ÇÉ=äáèìáÇÉ=Ç~åë=äÉ=ê¨ëÉêîçáê=ÇÉ=
ä~=ëçäìíáçåK=
PK= `çåíê∑äÉê=èìÉ=äÉ=ÑáäíêÉ=ëçäìíáçå=ENF=ëçáí=éêçéêÉK=
QK= pá= ä~= ã~ÅÜáåÉ= Éëí= ¨èìáé¨É= ~îÉÅ= äÛ¨äÉÅíêçî~ååÉ=
Eîçáê=Ç~åë= ?bkpbj_ibp=lmqflkkbipÒFI= ~ÅíáçååÉê= äÉë=
äÉîáÉêë=éê¨ëÉåÅÉ=ÜçããÉ=ETFK=
pá= äÉ= éêçÄä≠ãÉ= éÉêëáëíÉI= Åçåí~ÅíÉê= äÉ= ëÉêîáÅÉ=
ÇÛ~ëëáëí~åÅÉ=íÉÅÜåáèìÉ=~ìíçêáë¨K=
=

=
=
i^=j^`efkb=kb=kbqqlfb=m^p=_fbk=
NK= iÉë= ÄêçëëÉë= åDçåí= é~ë= äÉë= Äêáåë= ÇÉ= ä~= ÇáãÉåëáçå=
~ééêçéêá¨ÉW=ìíáäáëÉê=ëÉìäÉãÉåí=ÇÉë=ÄêçëëÉë=çêáÖáå~äÉëK=
mçìê= ÇÉë= ëìÖÖÉëíáçåëI= Åçåí~ÅíÉê= äÉ= ëÉêîáÅÉ=
ÇÛ~ëëáëí~åÅÉ=íÉÅÜåáèìÉ=~ìíçêáë¨K=
OK= iÉë=ÄêçëëÉë=çåí=äÉë=Äêáåë=ìë¨ëK=`çåíê∑äÉê= äÛ¨í~í=ÇÉ=
Ç¨í¨êáçê~íáçå=ÇÉë=ÄêçëëÉë=Éí=¨îÉåíìÉääÉãÉåí=äÉë=êÉãJ
éä~ÅÉêK=
mçìê= êÉãéä~ÅÉê= äÉë= ÄêçëëÉë= îçáê= Pabjlkq^db= abp=
_olppbpÒ=Éí=Pjlkq^db=abp=_olppbpÒK=
PK= i~=ëçäìíáçå=Ç¨íÉêÖÉåíÉ=Éëí=áåëìÑÑáë~åíÉW=~ìÖãÉåJ
íÉê=äDçìîÉêíìêÉ=Çì=êçÄáåÉíK=
QK= `çåíê∑äÉê=èìÉ=äÉ=Ç¨íÉêÖÉåí=ëçáí=Ç~åë=äÉ=éçìêÅÉåJ
í~ÖÉ=ÅçåëÉáää¨K=
`çåëìäíÉê= äÉ= ëÉêîáÅÉ= ÇÛ~ëëáëí~åÅÉ= íÉÅÜåáèìÉ= ~ìíçêáë¨=
éçìê=íçìí=ÅçåëÉáäK=
=
ib=pr`bro=kb=pb`eb=m^p=m^oc^fqbjbkq=
NK= `çåíê∑äÉê= èìÉ= äÉë= Ä~îÉííÉë= Çì= ëìÅÉìê= ëçáÉåí=
éêçéêÉëK=
OK= `çåíê∑äÉê=äÉ=ê¨Öä~ÖÉ=ÇÉ=ä~=Ü~ìíÉìê=Éí=äÛáåÅäáå~áëçå=
Çì= ëìÅÉìê= Eîçáê= Ppr`broÒ= Ç~åë= P^s^kq= ab=
iÛrqfifp^qflkÒFK=
PK= `çåíê∑äÉê= èìÉ= äÉ= íìó~ì= ÇÛ~ëéáê~íáçå= ëçáí= ÉåÅäÉåJ
ÅÜ¨=ÅçêêÉÅíÉãÉåí=Ç~åë=äÉ=éêçéêÉ=äçÖÉãÉåí=ëìê=äÉ=ê¨J
ëÉêîçáê=ÇÉ=ê¨Åìé¨ê~íáçåK=
QK= fåíÉêîÉåáê=ëìê=äÉ=ÑáäíêÉ=ÇÛ~ëéáê~íáçå=Éå=äÉ=åÉííçó~åíK=
RK= oÉãéä~ÅÉê=äÉë=Ä~îÉííÉë=ëá=ìë¨ÉëK=
SK= `çåíê∑äÉê= èìÉ= äÛáåíÉêêìéíÉìê= Çì= ãçíÉìê=
ÇÛ~ëéáê~íáçå=ëçáí=~ääìã¨K=
TK= `çåíê∑äÉê= èìÉ= äÉ= ê¨ëÉêîçáê= ÇÉ= ê¨Åìé¨ê~íáçå= ëçáí=
îáÇÉK=
=
molar`qflk=bu`bppfsb=ab=jlrppb=
`çåíê∑äÉê=èìÛçå=~=ìíáäáë¨=Çì=Ç¨íÉêÖÉåí=¶=ãçìëëÉ=ãçJ
Ç¨ê¨ÉK= bîÉåíìÉääÉãÉåíI= ~àçìíÉê= ìåÉ= èì~åíáí¨= ãáåáJ
ã~äÉ= ÇÉ= äáèìáÇÉ= ~åíáãçìëëÉ=Ç~åë= äÉ= ê¨ëÉêîçáê=ÇÉ= ê¨J
Åìé¨ê~íáçåK=
fä=Éëí=Äçå=ÇÉ=ê~ééÉäÉê=èìDÉå=Å~ë=ÇÛìå=ëçä=éÉì=ë~äÉI=ìåÉ=
èì~åíáí¨= éäìë= áãéçêí~åíÉ= ÇÉ= ãçìëëÉ= ëÉ= ÑçêãÉê~K=
a~åë=ÅÉ=Å~ë=ê¨ÇìáêÉ=äÉ=éçìêÅÉåí~ÖÉ=ÇÉ=ä~=ëçäìíáçå=Ç¨J
íÉêÖÉåíÉK=
=



= = =

c= = c=

=

= PV

bkqobqfbk=moldo^jjb=
=
fkqbosbkqflk= glrok^ifbob= eb_alj^a^fob= _fjbpqofbi= pbjbpqofbi=

kbqqlv^db=ar=obpboslfo=ab=ob`rmbo^qflk= •= = = =
kbqqlv^db=ar=cfiqob=aD^pmfo^qflk= •== = = =
kbqqlv^db=ar=cfiqob=plirqflk= = •== = =
kbqqlv^db=abp=_olppbp= •== = = =
abjlkq^db=abp=_olppbp= •== = = =
kbqqlv^db=ar=pr`bro= •== = = =
objmi^`bjbkq=ab=i^=_^sbqqb=^s^kq=ar=pr`bro= = = •== =
objmi^`bjbkq=ab=i^=_^sbqqb=^oofbob=ar=pr`bro= = •== = =
`lkqolib=obdi^db=ar=pr`bro= = •== = =
kbqqlv^db=ar=qrv^r=pr`bro= = •== = =
kbqqlv^db=ar=obpboslfo=ab=i^=plirqflk= = •= = =
`lkqolib=ab=iDbib`qolivqb=abp=_^qqbofbp= = •== = =
`lkqolib=ar=jlqbro=abp=_olppbp= = = = •==
`lkqolib=ar=jlqbro=aD^pmfo^qflk= = = •= =
`lkqolib=ar=dolrmb=aDbj_^pb=abp=_olppbp= = = •== =
pboo^db=abp=sfp= = = = •==
= = = = =

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
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Garantie limitée à long terme pour la protection des achats 

Tornado Industries, Inc (Tornado) garantit au client utilisateur final que les produits Tornado 
seront exempts de défauts de matériaux et de fabrication pour la durée décrite ci-dessous. 
Cette garantie limitée NE couvre PAS les machines et/ou les composants soumis à une 
usure normale, des dégâts qui se produisent en cours de transport, les défaillances ré-
sultant d’une modification, un accident, un environnement d’exploitation inapproprié, une 
mauvaise utilisation, l’abus, la négligence ou l’entretien inapproprié. Pour plus de détails, 
contactez votre distributeur agréé Tornado, le Centre de service, ou le Service technique 
Tornado.  Les représentants de vente et du service Tornado ne sont pas autorisés de 
supprimer ou modifier les conditions de cette garantie, ou d’augmenter les obligations de 
Tornado en vertu de la garantie.

10 ans*
Les réservoirs d’eau en plastique et les pièces moulées pour rotation

2 ans*
Les pièces sur tous les équipements de nettoyage Tornado

1 an*
Le travail sur tous les équipements de nettoyage Tornado

1 an*
La garantie des batteries, un an au prorata. 

Toutes les garanties de la batterie sont traitées directement par le fabricant de la batterie, sur une année au prorata 

Les conditions sont sujettes à changement sans préavis. 

1. Sauf toutes les ventilateur-sécheurs, de côté et descendant, les ventilateurs d’isolation, TV2 SS, CV 30, CV 38, CK14/1 PRO, CK14/2 PRO, SWM 
31/9, CK LW 13/1, CK LW 13/1 ROAM, Double CV 38/48, PV6, PV10 PV6 ROAM, Wall Mount, de Windshear ™, toutes les balayeuses-brosses, 
les aspirateurs à traineau sec, et tous les chargeurs sont garantis pendant 1 (un) an pour les pièces et le travail.   

2. Tous les articles des pièces non-usures acheté après l’expiration de la garantie sont garantis pendant 90 jours.  

3.     La garantie commence à la date de la vente au consommateur ou, à la discrétion de Tornado, 6 mois après que le concessionnaire   
        ait acheté l'appareil de Tornado, selon la première éventualité.  
 
4. L’EB 30 est garanti pour une période de 90 jours pour les pièces et le travail

5.     La garantie pour les moteurs utilisés sur les appareils au propane est limitée à la garantie du fabricant du moteur.  

6.      Les laveuses à conducteur porté sont garanties pour 24 mois pour les pièces, pour 6 mois de travail ou pour 1 000 heures, selon la première 
éventualité.

Note: Tornado, The Latest Dirt, Floorkeeper, Carpetkeeper, Carpetrinser, 
Carpetrinser/Dryer, Headmaster, Taskforce, PAC-VAC, T-Lite, Glazer, 
Windshear, Max-Vac, et Trot-Mop sont les marques de Tornado Industries
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