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CONVENTION 1 ON THE INTERNATIONAL REGULATIONS FOR PRE 
VENTING COLLISIONS AT SEA, 1972

The Parties to the present Convention,
Desiring to maintain a high level of safety at sea,
Mindful of the need to revise and bring up to date the International Regulations for 

Preventing Collisions at Sea annexed to the Final Act of the International Conference on 
Safety of Life at Sea, I9602 ,

Having considered those Regulations in the light of developments since they were 
approved,

1 Came into force on 15 July 1977 in respect of the States indicated hereafter, on whose behalf it had been signed 
definitively or an instrument of ratification, acceptance, approval or accession had been deposited with the Inter-Governmental 
Maritime Consultative Organization, i.e., 12 months after the date (14 July 1976) on which the conditions provided for to that 
effect (viz., inter alia, that at least 15 States, the aggregate of whose merchant fleets constitutes 65 per cent by tonnage of the 
world fleet of vessels of 100 gross tons and over, became Contracting Parties thereto) had been fulfilled, in accordance with 
article IV (1):

State
Algeria .....................
Argentina ...................
Austria .....................
Bahamas....................
Belgium* ...................
Brazil* .....................

(Signature affixed on 23 May 
1973.)

Bulgaria* ...................
Canada*! ...................
Cape Verde .................
Czechoslovakia! .............
Denmark*...................
Finland.....................
France*.....................
German Democratic Republic*!.
Germany, Federal Republic of*., 

(With a declaration of appli 
cation to Berlin (West),)

Ghana*.....................
Greece* ....................

Signature affixed on 17 May 
1973.)

Hungary! ...................
Iceland* ....................
India* ......................
Israel.......................
Japan.......................
Liberia* ....................
Mexico* ....................
Monaco.....................
Morocco....................
Netherlands* ................
New Zealand................

(Signature affixed on 1 June 
1973.)

Nigeria* ....................

Date of definitive
signature (s) or of

deposit of the instrument
of ratification,

acceptance (A), approval
(AA) or accession faj

4 October 1976 a 
11 May 1977 a

8 June 1977 a 
22 July 1976 a 
22 December 1975 
26 November 1974

29 April 
7 March

28 April 
7 April

24 January
16 February
10 May
15 May
14 July

1975 
1975 a 
1977 a 
1977 a 
1974 
1977
1974 A4
1975 a
1976

7 December 1973 
17 December 1974

15 December 
21 April 
30 May 
24 June 
21 June 
28 December

8 April 
18 January 
27 April

4 February 
26 November

1976 a 
1975 
1973 s 
1977 a 
1977 a 
1973 a
1976 a 
1977a
1977 a 
1976 a 
1976

17 January 1974 a

State
Norway*....................
Papua New Guinea*..........
Poland......................
Romania*!..................
Singapore ...................
South Africa ................
Spain*......................
Sweden*....................
Switzerland*.................
Syrian Arab Republic*!.......
Tonga ......................
Union of Soviet Socialist 

Republics*! ...............
United Kingdom* ............

(With a declaration of appli 
cation to Hong Kong dated 
30 October 1974, and a declara 
tion of application to the Baili 
wick of Guernsey, the Bailiwick 
of Jersey and the Isle of Man 
dated 15 July 1977.)

United States of America,..... 
(With a declaration of applica 
tion dated 1 April 1977 to Puer 
to Rico, Guam, the Panama 
Canal Zone, the United States 
Virgin Islands, American 
Samoa, the Trust Territory of 
the Pacific Islands, Midway Is 
lands, Wake Islands, Johnston 
Island, Palmyra Island, King- 
man Reef, Howland Island, 
Baker Island, Jarvis Island and 
Navassa Islands.)

Yugoslavia* .................
Zaire.......................

Date of definitive
signature (s) or of

deposit of the instrument
of ratification,

acceptance (A), approval
(AA) or accession fa)

13 August 
18 May 
14 December 
27 March 
29 April 
20 December 
31 May 
28 April 
30 December 
16 February 
12 April

9 November 
28 June

1974 
1976 a 
1976 
1975 a 
1977 a 
1976 a
1974 a
1975
1975
1976 a
1977 a

1973 a
1974 a

23 November 1976 A

23 March 
10 February

1976 a
1977 a

* State whose definitive signature, ratification, acceptance, approval or accession contributed towards the entry into 
force of the Convention.

! See p. 90 of this volume for the texts of declarations and reservations made upon accession. 
2 United Nations, Treaty Series, vol. 536, p. 27.
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Have agreed as follows:

Article I. GENERAL OBLIGATIONS
The Parties to the present Convention undertake to give effect to the Rules and other 

Annexes constituting the International Regulations for Preventing Collisions at Sea, 1972 
(hereinafter referred to as "the Regulations") attached hereto.

Article II. SIGNATURE, RATIFICATION, ACCEPTANCE, APPROVAL AND ACCESSION
1. The present Convention shall remain open for signature until 1 June 1973 and 

shall thereafter remain open for accession.
2. States Members of the United Nations, or of any of the Specialized Agencies, or 

the International Atomic Agency, or Parties to the Statute of the International Court of 
Justice may become Parties to this Convention by:
(a) signature without reservation as to ratification, acceptance or approval;
(b) signature subject to ratification, acceptance or approval followed by ratification, 

acceptance or approval; or
(c) accession.

3. Ratification, acceptance, approval or accession shall be effected by the deposit 
of an instrument to that effect with the Inter-Governmental Maritime Consultative 
Organization (hereinafter referred to as "the Organization") which shall inform the 
Governments of States that have signed or acceded to the present Convention of the 
deposit of each instrument and of the date of its deposit.

^êíáÅäÉ=e fK= TERRITORIAL APPLICATION

1. The United Nations in cases where they are the administering authority for a 
territory or any Contracting Party responsible for the international relations of a territory 
may at any time, by notification in writing to the Secretary-General of the Organization 
(hereinafter referred to as "the Secretary-General"), extend the application of this 
Convention to such a territory.

2. The present Convention shall, upon the date of receipt of the notification or from 
such other date as may be specified in the notification, extend to the territory named 
therein.

3. Any notification made in accordance with paragraph 1 of this Article may be 
withdrawn in respect of any territory mentioned in that notification and the extension of 
this Convention to that territory shall cease to apply after one year or such longer period as 
may be specified at the time of the withdrawal.

4. The Secretary-General shall inform all Contracting Parties of the notification of 
any extension or withdrawal of any extension communicated under this Article.

Article IV. ENTRY INTO FORCE
1. (a) The present Convention shall enter into force twelve months after the date 

on which at least 15 States, the aggregate of whose merchant fleets constitutes not less 
than 65 per cent by number or by tonnage of the world fleet of vessels of 100 gross tons 
and over have become Parties to it, whichever is achieved first.

(b) Notwithstanding the provisions in sub-paragraph (a) of this paragraph, the 
present Convention shall not enter into force before 1 January 1976.
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2. Entry into force for States which ratify, accept, approve or accede to this 
Convention in accordance with Article II after the conditions prescribed in sub- 
paragraph l(fl) have been met and before the Convention enters into force, shall be on the 
date of entry into force of the Convention.

3. Entry into force for States which ratify, accept, approve or accede after the date 
on which this Convention enters into force, shall be on the date of deposit of an instrument 
in accordance with Article II.

4. After the date of entry into force of an amendment to this Convention in 
accordance with paragraph 4 of Article VI, any ratification, acceptance, approval or 
accession shall apply to the Convention as amended.

5. On the date of entry into force of this Convention, the Regulations replace and 
abrogate the International Regulations for Preventing Collisions at Sea, I960'.

6. The Secretary-General shall inform the Governments of States that have signed 
or acceded to this Convention of the date of its entry into force.

Article V. REVISION CONFERENCE
1. A conference for the purpose of revising this Convention or the Regulations or 

both may be convened by the Organization.
2. The Organization shall convene a conference of Contracting Parties for the 

purpose of revising this Convention or the Regulations or both at the request of not less 
than one-third of the Contracting Parties.

Article VI. AMENDMENTS TO THE REGULATIONS
1. Any amendment to the Regulations proposed by a Contracting Party shall be 

considered in the Organization at the request of that Party.
2. If adopted by a two-thirds majority of those present and voting in the Maritime 

Safety Committee of the Organization, such amendment shall be communicated to all 
Contracting Parties and Members of the Organization at least six months prior to its 
consideration by the Assembly of the Organization. Any Contracting Party which is not a 
Member of the Organization shall be entitled to participate when the amendment is 
considered by the Assembly.

1 The following governments have agreed to accept and to apply the Regulations:*
Algeria
Argentina
Australia
Austria
Bahamas
Barbados
Belgium
Brazil
Bulgaria
Burma
Canada
China
Cuba
Cyprus
Czechoslovakia
Denmark
Ecuador
Egypt
Fiji

* Information

Finland
France
Gambia
Germany, Federal Republic of
Ghana
Greece
Iceland
India
Indonesia
Ireland
Israel
Italy
Ivory Coast
Jamaica
Japan
Kuwait
Lebanon
Liberia

Libyan Arab Jamahiriya
Madagascar
Maldives
Monaco
Morocco
Netherlands
New Zealand
Nigeria
Norway
Oman
Pakistan
Papua New Guinea
Paraguay
Peru
Philippines
Poland
Portugal
Republic of Korea

Romania
Singapore
South Africa
Spain
Surinam (succession)
Sweden
Switzerland
Tonga
Trinidad and Tobago
Tunisia
TUrkey
USSR
United Kingdom
United Republic of Cameroon
United States
Uruguay
Viet Nam
Yugoslavia

provided by the Inter-Governmental Maritime Consultative Organization.
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3. If adopted by a two-thirds majority of those present and voting in the Assembly, 
the amendment shall be communicated by the Secretary-General to all Contracting Parties 
for their acceptance.

4. Such an amendment shall enter into force on a date to be determined by the 
Assembly at the time of its adoption unless, by a prior date determined by the Assembly at 
the same time, more than one third of the Contracting Parties notify the Organization of 
their objection to the amendment. Determination by the Assembly of the dates referred to 
in this paragraph shall be by a two-thirds majority of those present and voting.

5. On entry into force any amendment shall, for all Contracting Parties which have 
not objected to the amendment, replace and supersede any previous provision to which the 
amendment refers.

6. The Secretary-General shall inform all Contracting Parties and Members of the 
Organization of any request and communication under this Article and the date on which 
any amendment enters into force.

Article VII. DENUNCIATION
1. The present Convention may be denounced by a Contracting Party at any time 

after the expiry of five years from the date on which the Convention entered into force for 
that Party.

2. Denunciation shall be effected by the deposit of an instrument with the 
Organization. The Secretary-General shall inform all other Contracting Parties of the 
receipt of the instrument of denunciation and of the date of its deposit.

3. A denunciation shall take effect one year, or such longer period as may be 
specified in the instrument, after its deposit.

Article VIII. DEPOSIT AND REGISTRATION
1. The present Convention and the Regulations shall be deposited with the 

Organization, and the Secretary-General shall transmit certified true copies thereof to all 
Governments of States that have signed this Convention or acceded to it.

2. When the present Convention enters into force, the text shall be transmitted by 
the Secretary-General to the Secretariat of the United Nations for registration and 
publication in accordance with Article 102 of the Charter of the United Nations.

Article IX. LANGUAGES
The present Convention is established, together with the Regulations, in a single 

copy in the English and French languages, both texts being equally authentic. Official 
translations in the Russian and Spanish languages shall be prepared and deposited with the 
signed original.

IN WITNESS WHEREOF the undersigned, being duly authorized by their respective 
Governments for that purpose, have signed the present Convention.

DONE at London this twentieth day of October one thousand nine hundred and 
seventy-two.
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INTERNATIONAL REGULATIONS FOR PREVENTING COLLISIONS AT SEA, 1972

PART A. GENERAL 
Ride 1. APPLICATION

(a) These Rules shall apply to all vessels upon the high seas and in all waters 
connected therewith navigable by seagoing vessels.

(b) Nothing in these Rules shall interfere with the operation of special rules made 
by an appropriate authority for roadsteads, harbours, rivers, lakes or inland waterways 
connected with the high seas and navigable by seagoing vessels. Such special rules shall 
conform as closely as possible to these Rules.

(c) Nothing in these Rules shall interfere with the operation of any special rules 
made by the Government of any State with respect to additional station or signal lights or 
whistle signals for ships of war and vessels proceeding under convoy, or with respect to 
additional station or signal lights for fishing vessels engaged in fishing as a fleet. These 
additional station or signal lights or whistle signals shall, so far as possible, be such that 
they cannot be mistaken for any light or signal authorized elsewhere under these Rules.

(d) Traffic separation schemes may be adopted by the Organization for the purpose 
of these Rules.

(e) Whenever the Government concerned shall have determined that a vessel of 
special construction or purpose cannot comply fully with the provisions of any of these 
Rules with respect to the number, position, range or arc of visibility of lights or shapes, as 
well as to the disposition and characteristics of sound-signalling appliances, without 
interfering with the special function of the vessel, such vessel shall comply with such 
other provisions in regard to the number, position, range or arc of visibility of lights or 
shapes, as well as to the disposition and characteristics of sound-signalling appliances, as 
her Government shall have determined to be the closest possible compliance with these 
Rules in respect to that vessel.

Rule 2. RESPONSIBILITY
(a) Nothing in these Rules shall exonerate any vessel, or the owner, master or crew 

thereof, from the consequences of any neglect to comply with these Rules or of the neglect 
of any precaution which may be required by the ordinary practice of seamen, or by the 
special circumstances of the case.

(b) In construing and complying with these Rules due regard shall be had to all 
dangers of navigation and collision and to any special circumstances, including the 
limitations of the vessels involved, which may make a departure from these Rules 
necessary to avoid immediate danger.

Rule 3. GENERAL DEFINITIONS
For the purpose of these Rules, except where the context otherwise requires:
(a) The word "vessel" includes every description of water craft, including non- 

displacement craft and seaplanes, used or capable of being used as a means of 
transportation on water.

(b) The term "power-driven vessel" means any vessel propelled by machinery.
(c) The term "sailing vessel" means any vessel under sail provided that propelling 

machinery, if fitted, is not being used.
(d) The term "vessel engaged in fishing" means any vessel fishing with nets, lines, 

trawls or other fishing apparatus which restrict manoeuvrability, but does not include a
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vessel fishing with trolling lines or other fishing apparatus which do not restrict 
manoeuvrability.

(e) The word "seaplane" includes any aircraft designed to manoeuvre on the water.
(/) The term "vessel not under command" means a vessel which through some 

exceptional circumstance is unable to manoeuvre as required by these Rules and is 
therefore unable to keep out of the way of another vessel.

(g) The term "vessel restricted in her ability to manoeuvre" means a vessel which 
from the nature of her work is restricted in her ability to manoeuvre as required by these 
Rules and is therefore unable to keep out of the way of another vessel.

The following vessels shall be regarded as vessels restricted in their ability to 
manoeuvre: 

(i) a vessel engaged in laying, servicing or picking up a navigation mark, submarine
cable or pipeline; 

(ii) a vessel engaged in dredging, surveying or underwater operations;
(iii) a vessel engaged in replenishment or transferring persons, provisions or cargo while 

underway;
(iv) a vessel engaged in the launching or recovery of aircraft; 
(v) a vessel engaged in minesweeping operations;

(vi) a vessel engaged in a towing operation such as [severely restricts the towing vessel 
and her tow in their ability to deviate from their] 1 course.
(h) The term "vessel constrained by her draught" means a power-driven vessel 

which because of her draught in relation to the available depth of water is severely 
restricted in her ability to deviate from the course she is following.

(0 The word "underway" means that a vessel is not at anchor, or made fast to the 
shore, or aground.

(/) The words "length" and "breadth" of a vessel mean her length overall and 
greatest breadth.

(k) Vessels shall be deemed to be in sight of one another only when one can be 
observed visually from the other.

(/) The term "restricted visibility" means any condition in which visibility is 
restricted by fog, mist, falling snow, heavy rainstorms, sandstorms or any other similar 
causes.

PART B. STEERING AND SAILING RULES

SECTION i. CONDUCT OF VESSELS IN ANY CONDITION OF VISIBILITY
Rule 4. APPLICATION 

Rules in this Section apply in any condition of visibility.

Rule 5, LOOK-OUT
Every vessel shall at all times maintain a proper look-out by sight and hearing as well 

as by all available means appropriate in the prevailing circumstances and conditions so as 
to make a full appraisal of the situation and of the risk of collision.

1 By a proc s-verbal of rectification dated I December 1973, the words "render her unable to deviate from her" appearing 
in the original English text have been replaced by the text in brackets   Par un proc s-verbal de rectification dat  du 
1" d cembre 1973, les mots «render her unable to deviate from her» apparaissant dans le texte original anglais ont  t  remplac s 
par le texte entre crochets.
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Rule 6, SAFE SPEED
Every vessel shall at all times proceed at a safe speed so that she can take proper and 

effective action to avoid collision and be stopped within a distance appropriate to the 
prevailing circumstances and conditions.

In determining a safe speed the following factors shall be among those taken into 
account:
(a) by all vessels:

(i) the state of visibility;
(ii) the traffic density including concentrations of fishing vessels or any other 

vessels;
(iii) the manoeuvrability of the vessel with special reference to stopping distance 

and turning ability in the prevailing conditions;
(iv) at night the presence of background light such as from shore lights or from back 

scatter of her own lights;
(v) the state of wind, sea and current, and the proximity of navigational hazards; 

(vi) the draught in relation to the available depth of water;
(b) additionally, by vessels with operational radar:

(i) the characteristics, efficiency and limitations of the radar equipment; 
(ii) any constraints imposed by the radar range scale in use;

(iii) the effect on radar detection of the sea state, weather and other sources of 
interference;

(iv) the possibility that small vessels, ice and other floating objects may not be 
detected by radar at an adequate range;

(v) the number, location and movement of vessels detected by radar;
(vi) the more exact assessment of the visibility that may be possible when radar is 

used to determine the range of vessels or other objects in the vicinity.

Rule 7. RISK OF COLLISION
(a) Every vessel shall use all available means appropriate to the prevailing 

circumstances and conditions to determine if risk of collision exists. If there is any doubt 
such risk shall be deemed to exist.

(b) Proper use shall be made of radar equipment if fitted and operational, including 
long-range scanning to obtain early warning of risk of collision and radar plotting or 
equivalent systematic observation of detected objects.

(c) Assumptions shall not be made on the basis of scanty information, especially 
scanty radar information.

(d) In determining if risk of collision exists the following considerations shall be 
among those taken into account:
(i) such risk shall be deemed to exist if the compass bearing of an approaching vessel 

does not appreciably change;
(ii) such risk may sometimes exist even when an appreciable bearing change is evident, 

particularly when approaching a very large vessel or a tow or when approaching a 
vessel at close range.
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oì äÉ=UK= ACTION TO AVOID COLLISION
EŁF= Any action taken to avoid collision shall, if the circumstances of the case admit, 

be positive, made in ample time and with due regard to the observance of good 
seamanship.

EÄF= Any alteration of course and/or speed to avoid collision shall, if the 
circumstances of the case admit, be large enough to be readily apparent to another vessel 
observing visually or by radar; a succession of small alterations of course and/or speed 
should be avoided.

(c) If there is sufficient sea room, alteration of course alone may be the most 
effective action to avoid a close-quarters situation provided that it is made in good time, is 
substantial and does not result in another close-quarters situation.

EÇF= Action taken to avoid collision with another vessel shall be such as to result in 
passing at a safe distance. The effectiveness of the action shall be carefully checked until 
the other vessel is finally past and clear.

EÉF= If necessary to avoid collision or allow more time to assess the situation, a 
vessel shall slacken her speed or take all way off by stopping or reversing her means of 
propulsion.

oì äÉ=VK= NARROW CHANNELS
E~F= A vessel proceeding along the course of a narrow channel or fairway shall keep 

as near to the outer limit of the channel or fairway which lies on her starboard side as is 
safe and practicable.

EÄF= A vessel of less than 20 metres in length or a sailing vessel shall not impede the 
passage of a vessel which can safely navigate only within a narrow channel or fairway.

(c) A vessel engaged in fishing shall not impede the passage of any other vessel 
navigating within a narrow channel or fairway.

EÇF= A vessel shall not cross a narrow channel or fairway if such crossing impedes 
the passage of a vessel which can safely navigate only within such channel or fairway. The 
latter vessel may use the sound signal prescribed in Rule PQEÅÑF=if in doubt as to the 
intention of the crossing vessel.

EÉF= (i) In a narrow channel or fairway when overtaking can take place only if the 
vessel to be overtaken has to take action to permit safe passing, the vessel intending to 
overtake shall indicate her intention by sounding the appropriate signal prescribed in 
Rule 34(c)(i). The vessel to be overtaken shall, if in agreement, sound the appropriate 
signal prescribed in Rule 34(c)(ii) and take steps to permit safe passing. If in doubt she 
may sound the signals prescribed in Rule PQEÇFI

(ii) This Rule does not relieve the overtaking vessel of her obligation under 
Rule 13.

EÑF= A vessel nearing a bend or an area of a narrow channel or fairway where other 
vessels may be obscured by an intervening obstruction shall navigate with particular 
alertness and caution and shall sound the appropriate signal prescribed in Rule PQEÉFK

EÖF= Any vessel shall, if the circumstances of the case admit, avoid anchoring in a 
narrow channel.

oì äÉ=NMK= TRAFFIC SEPARATION SCHEMES 
(a) This Rule applies to traffic separation schemes adopted by the Organization.
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EÄF= A vessel using a traffic separation scheme shall:
(i) proceed in the appropriate traffic lane in the general direction of traffic flow for that 

lane;
(ii) as far as practicable keep clear of a traffic separation line or separation zone;

(iii) normally join or leave a traffic lane at the termination of the lane, but when joining or 
leaving from the side shall do so at as small an angle to the general direction of traffic 
flow as practicable.
EÅF= A vessel shall so far as practicable avoid crossing traffic lanes, but if obliged to 

do so shall cross as nearly as practicable at right angles to the general direction of traffic 
flow.

EÇF= Inshore traffic zones shall not normally be used by through traffic which can 
safely use the appropriate traffic lane within the adjacent traffic separation scheme.

EÉF= A vessel, other than a crossing vessel, shall not normally enter a separation zone 
or cross a separation line except:
(i) in cases of emergency to avoid immediate danger; 

(ii) to engage in fishing within a separation zone.
(/) A vessel navigating in areas near the terminations of traffic separation schemes 

shall do so with particular caution.
EÖF= A vessel shall so far as practicable avoid anchoring in a traffic separation 

scheme or in areas near its terminations.
EÜF= A vessel not using a traffic separation scheme shall avoid it by as wide a margin 

as is practicable.
(0 A vessel engaged in fishing shall not impede the passage of any vessel following 

.a traffic lane.
(/) A vessel of less than 20 metres in length or a sailing vessel shall not impede the 

safe passage of a power-driven vessel following a traffic lane.

SECTION ii. CONDUCT OF VESSELS IN SIGHT OF ONE ANOTHER

oì äÉ=NNK= APPLICATION 
Rules in this Section apply to vessels in sight of one another.

oì äÉ=NOK= SAILING VESSELS
E~F= When two sailing vessels are approaching one another, so as to involve risk of 

collision, one of them shall keep out of the way of the other as follows:
(i) when each has the wind on a different side, the vessel which has the wind on the port 

side shall keep out of the way of the other;
(ii) when both have the wind on the same side, the vessel which is to windward shall 

keep out of the way of the vessel which is to leeward;
(iii) if a vessel with the wind on the port side sees a vessel to windward and cannot 

determine with certainty whether the other vessel has the wind on the port or on the 
starboard side, she shall keep out of the way of the other.
EÄF= For the purposes of this Rule the windward side shall be deemed to be the side 

opposite to that on which the mainsail is carried or, in the case of a square-rigged vessel, 
the side opposite to that on which the largest fore-and-aft sail is carried.
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oì äÉ=NPK= OVERTAKING
E~F= Notwithstanding anything contained in the Rules of this Section, any vessel 

overtaking any other shall keep out of the way of the vessel being overtaken.
EÄF= ^ =vessel shall be deemed to be overtaking when coming up with another vessel 

from a direction more than 22.5 degrees abaft her beam, that is, in such a position with 
reference to the vessel she is overtaking, that at night she would be able to see only the 
sternlight of that vessel but neither of her sidelights.

(c) When a vessel is in any doubt as to whether she is overtaking another, she shall 
assume that this is the case and act accordingly.

EÇF= Any subsequent alteration of the bearing between the two vessels shall not 
make the overtaking vessel a crossing vessel within a meaning of these Rules or relieve 
her of the duty of keeping clear of the overtaken vessel until she is finally past and clear.

oì äÉ=NQK= HEAD-ON SITUATION
E~F= When two power-driven vessels are meeting on reciprocal or nearly reciprocal 

courses so as to involve risk of collision, each shall alter her course to starboard so that 
each shall pass on the port side of the other.

EÄF= Such a situation shall be deemed to exist when a vessel sees the other ahead or 
nearly ahead and by night she could see the masthead lights of the other in a line or nearly 
in a line and/or both sidelights and by day she observes the corresponding aspect of the 
other vessel.

(c) When a vessel is in any doubt as to whether such a situation exists, she shall 
assume that it does exist and act accordingly.

oì äÉ=NRK= CROSSING SITUATION
When two power-driven vessels are crossing so as to involve risk of collision, the 

vessel which has the other on her own starboard side shall keep out of the way and shall, if 
the circumstances of the case admit, avoid crossing ahead of the other vessel.

oì äÉ=NSK= ACTION BY GIVE-WAY VESSEL
Every vessel which is directed [ ]' to keep out of the way of another vessel shall, so 

far as possible, take early and substantial action to keep well clear.

oì äÉ=NTK= ACTION BY STAND-ON VESSEL
E~F= (i) Where [ ]' one of the two vessels is to keep out of the way, the other shall 

keep her course and speed.
(ii) The latter vessel may, however, take action to avoid collision by her manoeuvre 

alone, as soon as it becomes apparent to her that the vessel required to keep out of the way 
is not taking appropriate action in compliance with these Rules.

EÄF= When, from any cause, the vessel required to keep her course and speed finds 
herself so close that collision cannot be avoided by the action of the give-way vessel 
alone, she shall take such action as will best aid to avoid collision.

' By a proc s-verbal of rectification dated 1 December 1973, the words "by these Rules" have been deleted from the 
original English text   Par un proc s-verbal de rectification dat  du 1" d cembre 1973, les mots «by these Rules» ont  t  
supprim s du texte original anglais.
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(c) A power-driven vessel which takes action in a crossing situation in accordance 
with sub-paragraph (a)(ii) of this Rule to avoid collision with another power-driven vessel 
shall, if the circumstances of the case admit, not alter course to port for a vessel on her 
own port side.

EàÑF= This Rule does not relieve the give-way vessel of her obligation to keep out of 
the way.

oì äÉ=NUK= RESPONSIBILITIES BETWEEN VESSELS
Except where Rules 9, 10 and 13 otherwise require:
(a) A power-driven vessel underway shall keep out of the way of:

(i) a vessel not under command;
(ii) a vessel restricted in her ability to manoeuvre; 

(iii) a vessel engaged in fishing; 
(iv) a sailing vessel.

EÄF= A sailing vessel underway shall keep out of the way of: 
(i) a vessel not under command; 

(ii) a vessel restricted in her ability to manoeuvre; 
(iii) a vessel engaged in fishing.

(c) A vessel engaged in fishing when underway shall, so far as possible, keep out of 
the way of:
(i) a vessel not under command; 

(ii) a vessel restricted in her ability to manoeuvre.
EÇF= (i) Any vessel other than a vessel not under command or a vessel restricted in 

her ability to manoeuvre shall, if the circumstances of the case admit, avoid impeding the 
safe passage of a vessel constrained by her draught, exhibiting the signals in Rule 28.

(ii) A vessel constrained by her draught shall navigate with particular caution 
having full regard to her special condition.

EÉF= A seaplane on the water shall, in general, keep well clear of all vessels and 
avoid impeding their navigation. In circumstances, however, where risk of collision 
exists, she shall comply with the Rules of this Part.

SECTION in. CONDUCT OF VESSELS IN RESTRICTED VISIBILITY

oì äÉ=NVK= CONDUCT OF VESSELS IN RESTRICTED VISIBILITY
(a) This Rule applies to vessels not in sight of one another when navigating in or 

near an area of restricted visibility.
EÄF= Every vessel shall proceed at a safe speed adapted to the prevailing 

circumstances and conditions of restricted visibility. A power-driven vessel shall have her 
engines ready for immediate manoeuvre.

(c) Every vessel shall have due regard to the prevailing circumstances and 
conditions of restricted visibility when complying with the Rules of Section I of this Part.

EÇF= A vessel which detects by radar alone the presence of another vessel shall 
determine if a close-quarters situation is developing and/or risk of collision exists. If so, 
she shall take avoiding action in ample time, provided that when such action consists of an 
alteration of course, so far as possible the following shall be avoided:
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(i) an alteration of course to port for a vessel forward of the beam, other than for a vessel 
being overtaken;

(ii) an alteration of course towards a vessel abeam or abaft the beam.
EÉF= Except where it has been determined that a risk of collision does not exist, every 

vessel which hears apparently forward of her beam the fog signal of another vessel, or 
which cannot avoid a close-quarters situation with another vessel forward of her beam, 
shall reduce her speed to the minimum at which she can be kept on her course. She shall if 
necessary take all her way off and in any event navigate with extreme caution until danger 
of collision is over.

PART c. LIGHTS AND SHAPES

oì äÉ=OMK= APPLICATION
(a) Rules in this Part shall be complied with in all weathers.
EÄF= The Rules concerning lights shall be complied with from sunset to sunrise, and 

during such times no other lights shall be exhibited, except such lights as cannot be 
mistaken for the lights specified in these Rules or do not impair their visibility or 
distinctive character, or interfere with the keeping of a proper look-out.

(c) The lights prescribed by these Rules shall, if carried, also be exhibited from 
sunrise to sunset in restricted visibility and may be exhibited in all other circumstances 
when it is deemed necessary.

EÇF= The Rules concerning shapes shall be complied with by day.
EÉF= The lights and shapes specified in these Rules shall comply with the provisions 

of Annex I to these Regulations.

oì äÉ=ONK= DEFINITIONS
E~F= "Masthead light" means a white light placed over the fore and aft centreline of 

the vessel showing an unbroken light over an arc of the horizon of 225 degrees and so 
fixed as to show the light from right ahead to 22.5 degrees abaft the beam on either side of 
the vessel.

EÄF= "Sidelights" means a green light on the starboard side and a red light on the 
port side each showing an unbroken light over an arc of the horizon of 112.5 degrees and 
so fixed as to show the light from right ahead to 22.5 degrees abaft the beam on its 
respective side. In a vessel of less than 20 metres in length the sidelights may be combined 
in one lantern carried on the fore and aft centreline of the vessel.

(c) "Sternlight" means a white light placed as nearly as practicable at the stern 
showing an unbroken light over an arc of the horizon of 135 degrees and so fixed as to 
show the light 67.5 degrees from right aft on each side of the vessel.

EÇF= "Towing light" means a yellow light having the same characteristics as the 
"sternlight" defined in paragraph (c) of this Rule.

EÉF= "All-round light" means a light showing an unbroken light over an arc of the 
horizon of 360 degrees.

(/) "Flashing light" means a light flashing at regular intervals at a frequency of 
120 flashes or more per minute.
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oì äÉ=OOK= VISIBILITY OF LIGHTS
The lights prescribed in these Rules shall have an intensity as specified in Section 8 

of Annex I to these Regulations so as to be visible at the following minimum ranges:
E~F= in vessels of 50 metres or more in length:

  a masthead light, 6 miles;
  a sidelight, 3 miles;
  a sternlight, 3 miles;
  a towing light, 3 miles;
  a white, red, green or yellow all-round light, 3 miles;

EÄF= in vessels of 12 metres or more in length but less than 50 metres in length:
  a masthead light, 5 miles; except than where the length of the vessel is less than 

20 metres, 3 miles;
  a sidelight, 2 miles;
  a sternlight, 2 miles;
  a towing light, 2 miles;
  a white, red, green or yellow all-round light, 2 miles;

EÅF= in vessels of less than 12 metres in length:
  a masthead light, 2 miles;
  a sidelight, 1 mile;
  a sternlight, 2 miles;
  a towing light, 2 miles;
  a white, red, green or yellow all-round light, 2 miles.

oì äÉ=OPK= POWER-DRIVEN VESSELS UNDERWAY
E~F= ^ =power-driven vessel underway shall exhibit: 

(i) a masthead light forward;
(ii) a second masthead light abaft of and higher than the forward one; except that a vessel 

of less than 50 metres in length shall not be obliged to exhibit such light but may do 
so;

(iii) sidelights;
(iv) a sternlight.

EÄF= An air-cushion vessel when operating in the non-displacement mode shall, in 
addition to the lights prescribed in paragraph (a) of this Rule, exhibit an all-round flashing 
yellow light.

(c) A power-driven vessel of less than 7 metres in length and whose maximum 
speed does not exceed 7 knots may, in lieu of the lights prescribed in paragraph E~F=of this 
Rule, exhibit an all-round white light. Such vessel shall, if practicable, also exhibit 
sidelights.

oì äÉ=OQK= TOWING AND PUSHING
(a) A power-driven vessel when towing shall exhibit:

(i) instead of the light prescribed in Rule 23(a)(i), two masthead lights forward in a 
vertical line. When the length of the tow, measuring from the stern of the towing 
vessel to the after end of the tow exceeds 200 metres, three such lights in a vertical 
line;
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(ii) sidelights;
(iii) a sternlight;
(iv) a towing light in a vertical line above the sternlight;
(v) when the length of the tow exceeds 200 metres, a diamond shape where it can best be 

seen.
EÄF= When a pushing vessel and a vessel being pushed ahead are rigidly connected in 

a composite unit they shall be regarded as a power-driven vessel and exhibit the lights 
prescribed in Rule 23.

(c) A power-driven vessel when pushing ahead or towing alongside, except in the 
case of a composite unit, shall exhibit:

(i) instead of the light prescribed in Rule 23(a)(i), two masthead lights forward in a 
vertical line;

(ii) sidelights; 
(iii) a sternlight.

EÇF= A power-driven vessel to which paragraphs E~F=and EÅF=of this Rule apply shall 
also comply with Rule 23(a)(ii).

EÉF= A vessel or object being towed shall exhibit: 
(i) sidelights; 

(ii) a sternlight;
(iii) when the length of the tow exceeds 200 metres, a diamond shape where it can best be 

seen.
(/) Provided that any number of vessels being towed [alongside] 1 or pushed in a 

group shall be lighted as one vessel,
(i) a vessel being pushed ahead, not being part of a composite unit, shall exhibit at the 

forward end, sidelights;
(ii) a vessel being towed alongside shall exhibit a sternlight and at the forward end, 

sidelights.
(g) Where from any sufficient cause it is impracticable Ñçê=a vessel or object being 

towed to exhibit the lights prescribed in paragraph EÉF=of this Rule, all possible measures 
shall be taken to light the vessel or object towed or at least to indicate the presence of the 
unlighted vessel or object.

oì äÉ=ORK= SAILING VESSELS UNDERWAY AND VESSELS UNDER OARS
E~F= A sailing vessel underway shall exhibit: 

(i) sidelights; 
(ii) a sternlight.

EÄF= In a sailing vessel of less than 12 metres in length the lights prescribed in 
paragraph E~F=of this Rule may be combined in one lantern carried at or near the top of the 
mast where it can best be seen.

(c) A sailing vessel underway may, in addition to the lights prescribed in 
paragraph (a) of this Rule, exhibit at or near the top of the mast, where they can best be 
seen, two all-round lights in a vertical line, the upper being red and the lower green, but 
these lights shall not be exhibited in conjunction with the combined lantern permitted by 
paragraph EÄF=of this Rule.

1 Rectifications to the English text, appearing between brackets, were effected by a proc s-verbal of rectification dated 
1 December 1973   Les rectifications concernant le texte anglais, apparaissant entre crochets, ont  t  effectu es par un proc s- 
verbal de rectification en date du 1 d cembre 1973.
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EÇF= (i) A sailing vessel of less than 7 metres in length shall, if practicable, exhibit 
the lights prescribed in paragraph E~F=or EÄF=of this Rule, but if she does not, she shall have 
ready at hand an electric torch or lighted lantern showing a white light which shall be 
exhibited in sufficient time to prevent collision.

(ii) A vessel under oars may exhibit the lights prescribed in this Rule for sailing 
vessels, but if she does not, she shall have ready at hand an electric torch or lighted lantern 
showing a white light which shall be exhibited in sufficient time to prevent collision.

EÉF= A vessel proceeding under sail when also being propelled by machinery shall 
exhibit forward where it can best be seen a conical shape, apex downwards.

oì äÉ=OSK= FISHING VESSELS
E~F= A vessel engaged in fishing, whether underway or at anchor, shall exhibit only 

the lights and shapes prescribed in this Rule.
EÄF= A vessel when engaged in trawling, by which is meant the dragging through the 

water of a dredge net or other apparatus used as a fishing appliance, shall exhibit: 
(i) two all-round lights in a vertical line, the upper being green and the lower white, or a 

shape consisting of two cones with their apexes together in a vertical line one above 
the other; a vessel of less than 20 metres in length may instead of this shape exhibit a 
basket;

(ii) a masthead light abaft of and higher than the all-round green light; a vessel of less 
than 50 metres in length shall not be obliged to exhibit such a light but may do so;

(iii) when making way through the water, in addition to the lights prescribed in this 
paragraph, sidelights and a sternlight.
(c) A vessel engaged in fishing, other than trawling, shall exhibit:

(i) two all-round lights in a vertical line, the upper being red and the lower white, or a 
shape consisting of two cones with apexes together in a vertical line one above the 
other; a vessel of less than 20 metres in length may instead of this shape exhibit a 
basket;

(ii) when there is outlying gear extending more than 150 metres horizontally from the 
vessel, an all-round white light or a cone apex upwards in the direction of the gear;

(iii) when making way through the water, in addition to the lights prescribed in this 
paragraph, sidelights and a sternlight.
EÇF= A vessel engaged in fishing in close proximity to other vessels [engaged in 

fishing]' may exhibit the additional signals described in Annex II to these Regulations.
EÉF= A vessel when not engaged in fishing shall not exhibit the lights or shapes 

prescribed in this Rule, but only those prescribed for a vessel of her length.
o ì äÉ=OTK= VESSELS NOT UNDER COMMAND OR RESTRICTED

IN THEIR ABILITY TO MANOEUVRE
E~F= ^ =vessel not under command shall exhibit:

(i) two all-round red lights in a vertical line where they can best be seen; 
(ii) two balls or similar shapes in a vertical line where they can best be seen;

(iii) when making way through the water, in addition to the lights prescribed in this 
paragraph, sidelights and a sternlight.
EÄF= A vessel restricted in her ability to manoeuvre, except a vessel engaged in 

minesweeping operations, shall exhibit:
1 Rectifications to the English text, appearing between brackets, were effected by a proc s-verbal of rectification dated 

1 December 1973   Les rectifications concernant le texte anglais, apparaissant entre crochets, ont  t  effectu es par un proc s- 
verbal de rectification en date du 1 d cembre 1973.
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(i) three all-round lights in a vertical line where they can best be seen. The highest and 
lowest of these lights shall be red and the middle light shall be white;

(ii) three shapes in a vertical line where they can best be seen. The highest and lowest of 
these shapes shall be balls and the middle one a diamond;

(iii) when making way through the water, masthead lights, sidelights and a sternlight, in 
addition to the lights prescribed in sub-paragraph (i);

(iv) when at anchor, in addition to the lights or shapes prescribed in sub-paragraphs (i) 
and (ii), the light, lights or shape prescribed in Rule 30.
(c) A vessel engaged in a towing operation such as renders her unable to deviate 

from her course shall, in addition to the lights or shapes prescribed in sub-paragraph (&)(i) 
and (ii) of this Rule, exhibit the lights or shape prescribed in Rule 24(a).

EÇF= A vessel engaged in dredging or underwater operations, when restricted in her 
ability to manoeuvre, shall exhibit the lights and shapes prescribed in paragraph EÄF=of this 
Rule and shall in addition, when an obstruction exists, exhibit:

(i) two all-round red lights or two balls in a vertical line to indicate the side on which the
obstruction exists; 

(ii) two all-round green lights or two diamonds in a vertical line to indicate the side on
which another vessel may pass;

(iii) when making way through the water, in addition to the lights prescribed in this 
paragraph, masthead lights, sidelights and a sternlight;

(iv) a vessel to which this paragraph applies when at anchor shall exhibit the lights or 
shapes prescribed in sub-paragraphs (i) and (ii) instead of the lights or shape 
prescribed in Rule 30.
EÉF= Whenever the size of a vessel engaged in diving operations makes it 

impracticable to exhibit the shapes prescribed in paragraph EÇF=of this Rule, a rigid replica 
of the International Code flag "A" not less than 1 metre in height shall be exhibited. 
Measures shall be taken to ensure all-round visibility.

EÑF= ^ =vessel engaged in minesweeping operations shall, in addition to the lights 
prescribed for a power-driven vessel in Rule 23, exhibit three all-round green lights or 
three balls. One of these lights or shapes shall be exhibited at or near the foremast head 
and one at each end of the fore yard. These lights or shapes indicate that it is dangerous for 
another vessel to approach closer than 1,000 metres astern or 500 metres on either side of 
the minesweeper.

EÖF= Vessels of less than 7 metres in length shall not be required to exhibit the lights 
prescribed in this Rule.

EÜF= The signals prescribed in this Rule are not signals of vessels in distress and 
requiring assistance. Such signals are contained in Annex IV to these Regulations.

oì äÉ=OUK= VESSELS CONSTRAINED BY THEIR DRAUGHT
A vessel constrained by her draught may, in addition to the lights prescribed for 

power-driven vessels in Rule 23, exhibit where they can best be seen three all-round red 
lights in a vertical line, or a cylinder.

oì äÉ=OVK= PILOT VESSELS
(a) A vessel engaged on pilotage duty shall exhibit:

(i) at or near the masthead, two all-round lights in a vertical line, the upper being white 
and the lower red;

(ii) when underway, in addition, sidelights and a sternlight;
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(iii) when at anchor, in addition to the lights prescribed in sub-paragraph (i), the anchor 
light, lights or shape.
EÄF= A pilot vessel when not engaged on pilotage duty shall exhibit the lights or 

shapes prescribed for a similar vessel of her length.

oì äÉ=PMK= ANCHORED VESSELS AND VESSELS AGROUND
E~F= A vessel at anchor shall exhibit where it can best be seen: 

(i) in the fore part, an all-round white light or one ball;
(ii) at or near the stern and at a lower level than the light prescribed in sub-paragraph (i), 

an all-round white light.
EÄF= A vessel of less than 50 metres in length may exhibit an all-round white light 

where it can best be seen instead of the lights prescribed in paragraph E~F=of this Rule.
(c) A vessel at anchor may, and a vessel of 100 metres and more in length shall, 

also use the available working or equivalent lights to illuminate her decks.
EÇF= A vessel aground shall exhibit the lights prescribed in paragraph E~F=or EÄF=of 

this Rule and in addition, where they can best be seen:
(i) two all-round red lights in a vertical line; 

(ii) three balls in a vertical line.
EÉF= A vessel of less than 7 metres in length, when at anchor or aground, not in or 

near a narrow channel, fairway or anchorage, or where other vessels normally navigate, 
shall not be required to exhibit the lights or shapes prescribed in paragraphs E~FI=EÄF=or EÇF=
of this Rule.

oì äÉ=PNK= SEAPLANES
Where it is impracticable for a seaplane to exhibit lights and shapes of the 

characteristics or in the positions prescribed in the Rules of this Part she shall exhibit 
lights and shapes as closely similar in characteristics and position as is possible.

PART D. SOUND AND LIGHT SIGNALS

oì äÉ=POK= DEFINITIONS
E~F= The word "whistle" means any sound-signalling appliance capable of produc 

ing the prescribed blasts and which complies with the specifications in Annex III to these 
Regulations.

EÄF= The term "short blast" means a blast of about one second's duration.
(c) The term "prolonged blast" means a blast of from four to six seconds' duration.

oì äÉ=PPK= EQUIPMENT FOR SOUND SIGNALS
E~F= ^ =vessel of 12 metres or more in length shall be provided with a whistle and a 

bell and a vessel of 100 metres or more in length shall, in addition, be provided with a 
gong, the tone and sound of which cannot be confused with that of the bell. The whistle, 
bell and gong shall comply with the specifications in Annex III to these Regulations. The 
bell or gong or both may be replaced by other equipment having the same respective 
sound characteristics, provided that manual sounding of the required signals shall always 
be possible.
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EÄF= A vessel of less than 12 metres in length shall not be obliged to carry the sound- 
signalling appliances prescribed in paragraph E~F=of this Rule but if she does not, she shall 
be provided with some other means of making an efficient sound signal.

oì äÉ=PQK= MANOEUVRING AND WARNING SIGNALS
E~F= When vessels are in sight of one another, a power-driven vessel underway, when 

manoeuvring as authorized or required by these Rules, shall indicate that manoeuvre by 
the following signals on her whistle:
  one short blast to mean "I am altering my course to starboard";
  two short blasts to mean "I am altering my course to port";
  three short blasts to mean "I am operating astern propulsion".

EÄF= Any vessel may supplement the whistle signals prescribed in paragraph (a) of 
this Rule by light signals, repeated as appropriate, whilst the manoeuvre is being carried 
out: 

(i) these light signals shall have the following significance;
  one flash to mean "I am altering my course to starboard";
  two flashes to mean "I am altering my course to port";
  three flashes to mean "I am operating astern propulsion";

(ii) the duration of each flash shall be about one second, the interval between flashes 
shall be about one second, and the interval between successive signals shall be not 
less than ten seconds;

(iii) the light used for this signal shall, if fitted, be an all-round white light, visible at a 
minimum range of 5 miles, and shall comply with the provisions of Annex I.
(c) When in sight of one another in a narrow channel or fairway:

(i) a vessel intending to overtake another shall in compliance with Rule 9(e)(i) indicate 
her intention by the following signals on her whistle:
  two prolonged blasts followed by one short blast to mean "I intend to overtake you 

on your starboard side";
  two prolonged blasts followed by two short blasts to mean "I intend to overtake 

you on your port side";
(ii) the vessel about to be overtaken when acting in accordance with Rule 9(e)(i) shall 

indicate her agreement by the following signal on her whistle:
  one prolonged, one short, one prolonged and one short blast, in that order.
EÇF= When vessels in sight of one another are approaching each other and from any 

cause either vessel fails to understand the intentions or actions of the other, or is in doubt 
whether sufficient action is being taken by the other to avoid collision, the vessel in doubt 
shall immediately indicate such doubt by giving at least five short and rapid blasts on the 
whistle. Such signal may be supplemented by a light signal of at least five short and rapid 
flashes.

EÉF= A vessel nearing a bend or an area of a channel or fairway where other vessels 
may be obscured by an intervening obstruction shall sound one prolonged blast. Such 
signal shall be answered with a prolonged blast by any approaching vessel that may be 
within hearing around the bend or behind the intervening obstruction.

(/) If whistles are fitted on a vessel at a distance apart of more than 100 metres, one 
whistle only shall be used for giving manoeuvring and warning signals.
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oì äÉ=PRK= SOUND SIGNALS IN RESTRICTED VISIBILITY
In or near an area of restricted visibility, whether by day or night, the signals 

prescribed in this Rule shall be used as follows:
E~F= A power-driven vessel making way through the water shall sound at intervals of 

not more than 2 minutes one prolonged blast.
EÄF= A power-driven vessel underway but stopped and making no way through the 

water shall sound at intervals of not more than 2 minutes two prolonged blasts in 
succession with an interval of about 2 seconds between them.

EÅF= A vessel not under command, a vessel restricted in her ability to manoeuvre, a 
vessel constrained by her draught, a sailing vessel, a vessel engaged in fishing and a vessel 
engaged in towing or pushing another vessel shall, instead of the signals prescribed in 
paragraphs E~F=or EÄF=of this Rule, sound at intervals of not more than 2 minutes three 
blasts in succession, namely one prolonged followed by two short blasts.

EÇF= A vessel towed or if more than one vessel is towed the last vessel of the tow, if 
manned, shall at intervals of not more than 2 minutes sound four blasts in succession, 
namely one prolonged followed by three short blasts. When practicable, this signal shall 
be made immediately after the signal made by the towing vessel.

EÉF= When a pushing vessel and a vessel being pushed ahead are rigidly connected in 
a composite unit, they shall be regarded as a power-driven vessel and shall give the signals 
prescribed in paragraphs E~F=or EÄF=of this Rule.

(/) A vessel at anchor shall at intervals of not more than one minute ring the bell 
rapidly for about 5 seconds. In a vessel of 100 metres or more in length the bell shall be 
sounded in the forepart of the vessel and immediately after the ringing of the bell the gong 
shall be sounded rapidly for about 5 seconds in the after part of the vessel. A vessel at 
anchor may in addition sound three blasts in succession, namely one short, one prolonged 
and one short blast, to give warning of her position and of the possibility of collision to an 
approaching vessel.

(g) A vessel aground shall give the bell signal and if required the gong signal 
prescribed in paragraph EÑF=of this Rule and shall, in addition, give three separate and 
distinct strokes on the bell immediately before and after the rapid ringing of the bell. A 
vessel aground may in addition sound an appropriate whistle signal.

EÜF= A vessel of less than 12 metres in length shall not be obliged to give the above- 
mentioned signals but, if she does not, shall make some other efficient sound signal at 
intervals of not more than 2 minutes.

(0 A pilot vessel when engaged on pilotage duty may in addition to the signals 
prescribed in paragraphs E~FI=EÄF=or (/) of this Rule sound an identity signal consisting of 
four short blasts.

oì äÉ=PSK= SIGNALS TO ATTRACT ATTENTION
If necessary to attract the attention of another vessel, any vessel may make light or 

sound signals that cannot be mistaken for any signal authorized elsewhere in these Rules, 
or may direct the beam of her searchlight in the direction of the danger, in such a way as 
not to embarrass any vessel.

oì äÉ=PTK= DISTRESS SIGNALS
When a vessel is in distress and requires assistance she shall use or exhibit the signals 

prescribed in Annex IV to these Regulations.
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PART E. EXEMPTIONS

oáÇÉ=PUK= EXEMPTIONS
Any vessel (or class of vessels), provided that she complies with the requirements of 

the International Regulations for Preventing Collisions at Sea, 1960, the keel of which is 
laid or which is at a corresponding stage of construction before the entry into force of 
these Regulations may be exempted from compliance therewith as follows:
E~F=the installation of lights with ranges prescribed in Rule 22, until four years after the 

date of entry into force of these Regulations;
EÄF=the installation of lights with colour specifications as prescribed in Section 7 of 

Annex I to these Regulations, until four years after the date of entry into force of these 
Regulations;

EÅF=the repositioning of lights as a result of conversion from Imperial to metric units and 
rounding off measurement figures, permanent exemption;

EÇF= (i) the repositioning of masthead lights on vessels of less than 150 metres in length, 
resulting from the prescriptions of Section 3(a) of Annex I, permanent exemption;
(ii) the repositioning of masthead lights on vessels of 150 metres or more in length, 
resulting from the prescriptions of Section 3(a) of Annex I to these Regulations, until 
nine years after the date of entry into force of these Regulations;

EÉF=the repositioning of masthead lights resulting from the prescriptions of Section OEÄF=of 
Annex I, until nine years after the date of entry into force of these Regulations;

(/) the repositioning of sidelights resulting from the prescriptions of [Sections 2(g) and] 1 
3(£) of Annex I, until nine years after the date of entry into force of these Regulations;

EÖF=the requirements for sound signal appliances prescribed in Annex III, until nine years 
after the date of entry into force of these Regulations.

ANNEX I 
POSITIONING AND TECHNICAL DETAILS OF LIGHTS AND SHAPES

1. a ÉÑáåáíáçå
The term "height above the hull" means height above the uppermost continuous deck.

2. s ÉêíáÅ~ä=éçëáíáçåáåÖ=~åÇ=ëé~ÅáåÖ=çÑ=äáÖÜíë
E~F= On a power-driven vessel of 20 metres or more in length the masthead lights shall be 

placed as follows:
(i) the forward masthead light, or if only one masthead light is carried, then that light, at a height 

above the hull of not less than 6 metres, and, if the breadth of the vessel exceeds 6 metres, then 
at a height above the hull not less than such breadth, so, however, that the light need not be 
placed at a greater height above the hull than 12 metres;

(ii) when two masthead lights are carried, the after one shall be at least 4.5 metres vertically higher 
than the forward one.
EÄF= The vertical separation of masthead lights of power-driven vessels shall be such that in all 

normal conditions of trim the after light will be seen over and separate from the forward light at a 
distance of 1000 metres from the stem when viewed from sea level.

EÅF= The masthead light of a power-driven vessel of 12 metres but less than 20 metres in length 
shall be placed at a height above the gunwale of not less than 2.5 metres.

1 By a proc s-verbal of rectification dated 1 December 1973, the word "Section" appearing in the original English text has 
been replaced by the words in brackets   Par un proc s-verbal de rectification dat  du 1" d cembre 1973, le mot «Section» 
apparaissant dans le texte original anglais a  t  remplac  par les mots entre crochets.
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EÇF= A power-driven vessel of less than 12 metres in length may carry the uppermost light at a 
height of less than 2.5 metres above the gunwale. When, however, a masthead light is carried in 
addition to sidelights and a sternlight, then such masthead light shall be carried at least 1 metre 
higher than the sidelights.

EÉF= One of the two or three masthead lights prescribed for a power-driven vessel when 
engaged in towing or pushing another vessel shall be placed in the same position as the forward 
masthead light of a power-driven vessel.

(/) In all circumstances the masthead light or lights shall be so placed as to be above and clear 
of all other lights and obstructions.

(g) The sidelights of a power-driven vessel shall be placed at a height above the hull not 
greater than three quarters of that of the forward masthead light. They shall not be so low as to be 
interfered with by deck lights.

EÜF= The sidelights, if in a combined lantern and carried on a power-driven vessel of less than 
20 metres in length, shall be placed not less than 1 metre below the masthead light.

(0 When the Rules prescribe two or three lights to be carried in a vertical line, they shall be 
spaced as follows:

(i) on a vessel of 20 metres in length or more such lights shall be spaced not less than 2 metres 
apart, and the lowest of these lights shall, except where a towing light is required, not be less 
than 4 metres above the hull;

(ii) on a vessel of less than 20 metres in length such lights shall be spaced not less than 1 metre 
apart and the lowest of these lights shall, except where a towing light is required, not be less 
than 2 metres above the gunwale;

(iii) when three lights are carried they shall be equally spaced.
(/) The lower of the two all-round lights prescribed for a fishing vessel when engaged in 

fishing shall be at a height above the sidelights not less than twice the distance between the two 
vertical lights.

EâF= The forward anchor light, when two are carried, shall not be less than 4.5 metres above 
the after one. On a vessel of 50 metres or more in length this forward anchor light shall not be less 
than 6 metres above the hull.
3. e çêáòçåí~ä=éçëáíáçåáåÖ=~åÇ=ëé~ÅáåÖ=çÑ=äáÖÜíë

E~F= When two masthead lights are prescribed for a power-driven vessel, the horizontal 
distance between them shall not be less than one half of the length of the vessel but need not be more 
than 100 metres. The forward light shall be placed not more than one quarter of the length of the 
vessel from the stem.

EÄF= On a vessel of 20 metres or more in length the sidelights shall not be placed in front of the 
forward masthead lights. They shall be placed at or near the side of the vessel.
4. a Éí~áäë=çÑ=äçÅ~íáçå=çÑ=ÇáêÉÅíáçåJáåÇáÅ~íáåÖ=äáÖÜíë=Ñçê=ÑáëÜáåÖ=î ÉëëÉäëI=ÇêÉÇÖÉêë=~åÇ=î ÉëëÉäë=

ÉåÖ~ÖÉÇ=áå=ì åÇÉêï ~íÉê=çéÉê~íáçåë
E~F= The light indicating the direction of the outlying gear from a vessel engaged in fishing as 

prescribed in Rule 26(c)(ii) shall be placed at a horizontal distance of not less than 2 metres and not 
more than 6 metres away from the two all-round red and white lights. This light shall be placed not 
higher than the all-round white light prescribed in Rule 26(c)(i) and not lower than the sidelights.

EÄF= The lights and shapes on a vessel engaged in dredging or underwater operations to 
indicate the obstructed side and/or the side on which it is safe to pass, as prescribed in Rule 27(rf)(i) 
and (ii), shall be placed at the maximum practical horizontal distance, but in no case less than 
2 metres, from the lights or shapes prescribed in Rule 27(b)(i) and (ii). In no case shall the upper of 
these lights or shapes be at a greater height than the lower of the three lights or shapes prescribed in 
Rule 27(fc)(i) and (ii).
RK= pÅêÉÉåë=Ñçê=ëáÇÉäáÖÜíë

The sidelights shall be fitted with inboard screens painted matt black, and meeting the 
requirements of Section 9 of this Annex. With a combined lantern, using a single vertical filament 
and a very narrow division between the green and red sections, external screens need not be fitted.
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6. pÜ~éÉë
EŁF= Shapes shall be black and of the following sizes:

(i) a ball shall have a diameter of not less than 0.6 metre;
(ii) a cone shall have a base diameter of not less than 0.6 metre and a height equal to its diameter; 

(iii) a cylinder shall have a diameter of at least 0.6 metre and a height of twice its diameter; 
(iv) a diamond shape shall consist of two cones as defined in (ii) above having a common base.

EÄF= The vertical distance between shapes shall be at least 1.5 metre.
(c) In a vessel of less than 20 metres in length shapes of lesser dimensions but commensurate 

with the size of the vessel may be used and the distance apart may be correspondingly reduced.
7. ` çäçì ê=ëéÉÅáÑáÅ~íáçå=çÑ=äáÖÜíë

The chromaticity of all navigation lights shall conform to the following standards, which lie 
within the boundaries of the area of the diagram specified for each colour by the International 
Commission on Illumination (CIE).

The boundaries of the area for each colour are given by indicating the corner co-ordinates, 
which are as follows:

(i) t ÜáíÉ
x 0.525 0.525 0.452 0.310 0.310 0.443
y 0.382 0.440 0.440 0.348 0.283 0.382 

(ii) d êÉÉå
ñ= 0.028 0.009 0.300 0.203
y 0.385 0.723 0.511 0.356 

(iii) oÉÇ
x 0.680 0.660 0.735 0.721
y 0.320 0.320 0.265 0.259 

(iv) vÉääçï
x 0.612 0.618 0.575 0.575
y 0.382 0.382 0.425 0.406

8. fåíÉåëáíó=çÑ=äáÖÜíë
E~F= The minimum luminous intensity of lights shall be calculated by using the formula: 

/ = 3.43 x 106 x q=x a N= x h ú a
where / is luminous intensity in candelas under service conditions, 

q=is threshold factor 2 X 10" 7 lux,
a =is range of visibility (luminous range) of the light in nautical miles, 
h=is atmospheric transmissivity.

For prescribed lights the value çÑh=shall be 0.8, corresponding to a meteorological visibility of 
approximately 13 nautical miles.

EÄF= A selection of figures derived from the formula is given in the following table:

o~åÖÉ=çÑ=î áëáÄáäáíó=Eäì ã áåçì ë=ê~åÖÉF= i ì ã áåçì ë=áåíÉåëáíó=çÑ=äáÖÜí=
çÑ=äáÖÜí=áå=å~ì íáÅ~ä=ã áäÉë= áå=Å~åÇÉä~ë=Ñçê=K = 0.8

_________________D| | | | | | | | | | | | | | | | | | | | | | | | | | I| | | | | | | | | | | | | | | |
1 0.9
2 4.3
3 12
4 27
5 52 

| | | | | | | | | | | | | | | S| | | | | | | | | | | | | | | | | | | | | | | | | | | G| | | | | | | | | | | | | | | |
NOTE. The maximum luminous intensity of navigation lights should be limited to avoid undue glare.
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9. e çêáòçåí~ä=ëÉÅíçêë
EŁF= (i) In the forward direction, sidelights as fitted on the vessel must show the minimum 

required intensities. The intensities must decrease to reach practical cut-off between 1 degree and 
3 degrees outside the prescribed sectors.

(ii) For sternlights and masthead lights and at 22.5 degrees abaft the beam for sidelights, the 
minimum required intensities shall be maintained over the arc of the horizon up to 5 degrees within 
the limits of the sectors prescribed in Rule 21. From 5 degrees within the prescribed sectors the 
intensity may decrease by 50 per cent up to the prescribed limits; it shall decrease steadily to reach 
practical cut-off at not more than 5 degrees outside the prescribed limits.

EÄF= All-round lights shall be so located as not to be obscured by masts, topmasts or structures 
within angular sectors of more than 6 degrees, except anchor lights, which need not be placed at an 
impracticable height above the hull.
10. s ÉêíáÅ~ä=ëÉÅíçêë

E~F= The vertical sectors of electric lights, with the exception of lights on sailing vessels, shall 
ensure that:
(i) at least the required minimum intensity is maintained at all angles from 5 degrees above to 

5 degrees below the horizontal;
(ii) at least 60 per cent of the required minimum intensity is maintained from 7.5 degrees above to 

7.5 degrees below the horizontal.
EÄF= In the case of sailing vessels the vertical sectors of electric lights shall ensure that:

(i) at least the required minimum intensity is maintained at all angles from 5 degrees above to 
5 degrees below the horizontal;

(ii) at least 50 per cent of the required minimum intensity is maintained from 25 degrees above to 
25 degrees below the horizontal.
(c) In the case of lights other than electric these specifications shall be met as closely as 

possible.
11. fåíÉåëáíó=çÑ=åçåJÉäÉÅíêáÅ=äáÖÜíë

Non-electric lights shall so far as practicable comply with the minimum intensities, as specified 
in the Table given in Section 8 of this Annex.
12. j ~åçÉì î êáåÖ=äáÖÜí

Notwithstanding the provisions of paragraph 2(/) of this Annex, the manoeuvring light 
described in Rule PQEÄF=shall be placed in the same fore and aft vertical plane as the masthead light 
or lights and, where practicable, at a minimum height of 2 metres vertically above the forward 
masthead light, provided that it shall be carried not less than 2 metres vertically above or below the 
after masthead light. On a vessel where only one masthead light is carried, the manoeuvring light, if 
fitted, shall be carried where it can best be seen, not less than 2 metres vertically apart from the 
masthead light.
13. ^ ééêçî ~ä

The construction of lanterns and shapes and the installation of lanterns on board the vessel shall 
be to the satisfaction of the appropriate authority of the State where the vessel is registered.

ANNEX II

ADDITIONAL SIGNALS FOR FISHING VESSELS FISHING IN CLOSE PROXIMITY

1. d ÉåÉê~ä
The lights mentioned herein shall, if exhibited in pursuance of Rule OSEÇFI=be placed where 

they can best be seen. They shall be at least 0.9 metre apart but at a lower level than lights prescribed 
in Rule 26(fc)(i) and (c)(i). The lights shall be visible all round the horizon at a distance of at least 
1 mile but at a lesser distance than the lights prescribed by these Rules for fishing vessels.
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2. páÖå~äë=Ñçê=íê~ï äÉêë
E~F= Vessels when engaged in trawling, whether using demersal or pelagic gear, may exhibit: 

(i) when shooting their nets: two white lights in a vertical line; 
(ii) when hauling their nets: one white light over one red light in a vertical line; 

(iii) when the net has come fast upon an obstruction: two red lights in a vertical line.
EÄF= Each vessel engaged in pair trawling may exhibit: 

(i) by night, a searchlight directed forward and in the direction of the other vessel of the pair;
(ii) when shooting or hauling their nets or when their nets have come fast upon an obstruction, the 

lights prescribed in 2(«) above.
3. páÖå~äë=Ñçê=éì êëÉ=ëÉáåÉêë

Vessels engaged in fishing with purse seine gear may exhibit two yellow lights in a vertical 
line. These lights shall flash alternately every second and with equal light and occultation duration. 
These lights may be exhibited only when the vessel is hampered by its fishing gear.

ANNEX III

TECHNICAL DETAILS OF SOUND SIGNAL APPLIANCES

1. t ÜáëíäÉë
E~F= c êÉèì ÉåÅáÉë=~åÇ=ê~åÖÉ=çÑ=~ì ÇáÄáäáíóK=The fundamental frequency of the signal shall lie 

within the range 70-700 Hz.
The range of audibility of the signal from a whistle shall be determined by those frequencies, 

which may include the fundamental and/or one or more higher frequencies, which lie within the 
range 180-700 Hz ( 1 per cent) and which provide the sound pressure levels specified in 
paragraph l(c) below.

EÄF= i áã áíë=çÑ=Ñì åÇ~ã Éåí~ä=ÑêÉèì ÉåÅáÉëK=lb ensure a wide variety of whistle characteristics, the 
fundamental frequency of a whistle shall be between the following limits:

(i) 70-200 Hz, for a vessel 200 metres or more in length;
(ii) 130-350 Hz, for a vessel 75 metres but less than 200 metres in length;

(iii) 250-700 Hz, for a vessel less than 75 metres in length.
(c) pçì åÇ=ëáÖå~ä=áåíÉåëáíó=~åÇ=ê~åÖÉ=çÑ=~ì ÇáÄáäáíóK=A whistle fitted in a vessel shall provide, in 

the direction of maximum intensity of the whistle and at a distance of 1 metre from it, a sound 
pressure level in at least one Vsrd-octave band within the range of frequencies 180-700 Hz (   1 per 
cent) of not less than the appropriate figure given in the table below.

s áêÇJçÅí~î É=Ä~åÇ=
äÉî Éä=~í=N=ã ÉíêÉ

i ÉåÖíÜ=çÑ=îÉëëÉä= áå=Ç_=êÉÑÉêêÉÇ=íç= ^ ì ÇáÄáäáíó=ê~åÖÉ=áå=
áå=ã ÉíêÉë= ____________2x 10" 5 N/m2_____ å~ì íáÅ~ä=ã áäÉë

200 or more 143 2
75 but less than 200 138 1.5
20 but less than 75 130 1
Less than 20______________________120______________________0.5_____

The range of audibility in the table above is for information and is approximately the range at 
which a whistle may be heard on its forward axis with 90 per cent probability in conditions of still 
air on board a vessel having average background noise level at the listening posts (taken to be 68 dB 
in the octave band centred on 250 Hz and 63 dB in the octave band centred on 500 Hz).

In practice, the range at which a whistle may be heard is extremely variable and depends 
critically on weather conditions; the values given can be regarded as typical but under conditions of 
strong wind or high ambient noise level at the listening post the range may be much reduced,
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EÇF= a áêÉÅíáçå~ä=éêçéÉêíáÉëK=The sound pressure level of a directional whistle shall be not more 
than 4 dB below the sound pressure level on the axis at any direction in the horizontal plane within 
  45 degrees of the axis. The sound pressure level at any other direction in the horizontal plane shall 
be not more than 10 dB below the sound pressure level on the axis, so that the range in any direction 
will be at least half the range on the forward axis. The sound pressure level shall be measured in that 
Vkd-octave band which determines the audibility range.

EÉF= mçëáíáçåáåÖ=çÑ=ï ÜáëíäÉëK=When a directional whistle is to be used as the only whistle on a 
vessel, it shall be installed with its maximum intensity directed straight ahead.

A whistle shall be placed as high as practicable on a vessel, in order to reduce interception of 
the emitted sound by obstructions and also to minimize hearing damage risk to personnel. The sound 
pressure level of the vessel's own signal at listening posts shall not exceed 110 dB (A) and so far as 
practicable should not exceed 100 dB (A).

EÑF= c áííáåÖ=çÑ=ã çêÉ=íÜ~å=çåÉ=ï ÜáëíäÉK=If whistles are fitted at a distance apart of more than 
100 metres, it shall be so arranged that they are not sounded simultaneously.

(g) ` çã ÄáåÉÇ=ï ÜáëíäÉ=ëóëíÉã ëK=If due to the presence of obstructions the sound field of a 
single whistle or of one of the whistles referred to in paragraph !(/) above is likely to have a zone of 
greatly reduced signal level, it is recommended that a combined whistle system be fitted so as to 
overcome this reduction. For the purposes of the Rules a combined whistle system is to be regarded 
as a single whistle. The whistles of a combined system shall be located at a distance apart of not 
more than 100 metres and arranged to be sounded simultaneously. The frequency of any one whistle 
shall differ from those of the others by at least 10 Hz.
2. _Éää=çê=ÖçåÖ

(a) fåíÉåëáíó=çÑ=ëáÖå~äK=A bell or gong, or other device having similar sound characteristics 
shall produce a sound pressure level of not less than 110 dB at 1 metre.

EÄF= ` çåëíêì ÅíáçåK=Bells and gongs shall be made of corrosion-resistant material and designed 
to give a clear tone. The diameter of the mouth of the bell shall be not less than 300 mm for vessels 
of more than 20 metres in length, and shall be not less than 200 mm for vessels of 12 to 20 metres in 
length. Where practicable, a power-driven bell striker is recommended to ensure constant force but 
manual operation shall be possible. The mass of the striker shall be not less than 3 per cent of the 
mass of the bell.
3. ^ ééêçî ~ä

The construction of sound signal appliances, their performance and their installation on board 
the vessel shall be to the satisfaction of the appropriate authority of the State where the vessel is 
registered.

ANNEX IV 

DISTRESS SIGNALS

1. The following signals, used or exhibited either together or separately, indicate distress and 
need of assistance:
~F= a gun or other explosive signal fired at intervals of about a minute;
ÄF= a continuous sounding with any fog-signalling apparatus;
ÅF= rockets or shells, throwing red stars fired one at a time at short intervals;
ÇF= a signal made by radiotelegraphy or by any other signalling method consisting of the group 

...  ... (SOS) in the Morse Code;
ÉF= a signal sent by radiotelephony consisting of the spoken word "Mayday";
ÑF= the International Code Signal of distress indicated by N.C.;
g) a signal consisting of a square flag having above or below it a ball or anything resembling a ball;
ÜF= flames on the vessel (as from a burning tar barrel, oil barrel, etc.);
i) a rocket parachute flare or a hand flare showing a red light;
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àF= a smoke signal giving off orange-coloured smoke;
âF= slowly and repeatedly raising and lowering arms outstretched to each side;
0 the radiotelegraph alarm signal;
ã F=the radiotelephone alarm signal;
w) signals transmitted by emergency position-indicating radio beacons.

2. The use or exhibition of any of the foregoing signals except for the purpose of indicating 
distress and need of assistance and the use of other signals which may be confused with any of the 
above signals is prohibited.

3. Attention is drawn to the relevant sections of the International Code of Signals, the 
Merchant Ship Search and Rescue Manual and the following signals:
E~F= a piece of orange-coloured canvas with either a black square and circle or other appropriate 

symbol (for identification from the air);
EÄF= a dye marker.
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cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=h áåÖÇçã =çÑ=̂ ÑÖÜ~åáëí~åW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =o çó~ì ã É=ÇD̂ÑÖÜ~åáëí~å=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=mÉçéäÉDë=oÉéì ÄäáÅ=çÑ=̂ äÄ~åá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=éçéì ä~áêÉ=ÇD̂ äÄ~åáÉ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=a Éã çÅê~íáÅ=~åÇ=mçéì ä~ê=oÉéì ÄäáÅ=çÑ=̂ äÖÉêá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=~äÖÝêáÉååÉ=ÇÝã çÅê~íáèì É=Éí=éçéì ä~áêÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=^ êÖÉåíáåÉ=oÉéì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=^ êÖÉåíáåÉ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=` çã ã çåï É~äíÜ=çÑ=̂ ì ëíê~äá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =` çã ã çåï É~äíÜ=ÇD̂ ì ëíê~äáÉ=W

cçê=íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=̂ ì ëíêá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇD̂ ì íêáÅÜÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=pí~íÉ=çÑ=_ ~Üê~áåW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=äDbí~í=ÇÉ=_ ~ÜêÉáå=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=_ ~êÄ~ÇçëW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=_ ~êÄ~ÇÉ

s ÄäK= NMRMI=NJNRUOQ



NVTT| | | | | r åáíÉÇ=k ~íáçåë=� =qäêÉ~íó=pÝêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qÜŞíÝë| | | | | | TP

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=h áåÖÇçã =çÑ=_ÉäÖáì ã W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =o çó~ì ã É=ÇÉ=_ÉäÖáèì É=W

pçì ë=êÝëÉêî É=ÇÉ=ê~íáÑáÅ~íáçå N
xgK=s ^ k =a bk =_ l p` e zODP

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=h áåÖÇçã =çÑ=_Üì í~åW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =o çó~ì ã É=Çì =_Üçì í~å=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=_ çäáî á~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=_ çäáî áÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=_ çíëï ~å~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =_ çíëï ~å~

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=cÉÇÉê~íáî É=oÉéì ÄäáÅ=çÑ=_ ê~òáäW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÑÉÇÉê~íáî É=Çì =_ êÝëáä

pì ÄàÉÅí=íç=ê~íáÑáÅ~íáçåQ
xpËo d fl =̀ l o o È^ =a ^ =` l pq^ zR

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=mÉçéäÉDë=oÉéì ÄäáÅ=çÑ=_ ì äÖ~êá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=éçéì ä~áêÉ=ÇÉ=_ ì äÖ~êáÉ

pì ÄàÉÅí=íç=ê~íáÑáÅ~íáçåQ
x̂ K=k fh l i l s z

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=r åáçå=çÑ=_ ì êã ~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=äDr åáçå=Äáêã ~åÉ=W

N= pì ÄàÉÅí=íç=ê~íáÑáÅ~íáçåK
O=k ~ã Éë=çÑ=ëáÖå~íçêáÉë=~ééÉ~êáåÖ=ÄÉíï ÉÉå=Äê~ÅâÉíë=ï ÉêÉ=åçí=äÉÖáÄäÉ=~åÇ=Ü~î É=ÄÉÉå=ëì ééäáÉÇ=Äó=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=

j ~êáíáã É=̀ çåëì äí~íáî É=l êÖ~åáò~íáçå=� =i Éë=åçã ë=ÇÉë=ëáÖå~í~áêÉë=ÇçååÝë=ÉåíêÉ=ÅêçÅÜÉíë=Ýí~áÉåí=áääáëáÄäÉë=Éí=çåí=ÝíÝ=Ñçì êåáë=é~ê=
äDl êÖ~åáë~íáçå=áåíÉêÖçì î ÉêåÉã Éåí~äÉ=Åçåëì äí~íáî É=ÇÉ=ä~=å~î áÖ~íáçå=ã ~êáíáã ÉK

P=r åäÉëë=çíÜÉêï áëÉ=áåÇáÅ~íÉÇI=ëáÖå~íì êÉë=ï ÉêÉ=~ÑÑáñÉÇ=çå=OM=l ÅíçÄÉê=NVTO=EáåÑçêã ~íáçå=ëì ééäáÉÇ=Äó=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=
j ~êáíáã É=` çåëì äí~íáî É=l êÖ~åáò~íáçåF=� =p~ì Ñ=áåÇáÅ~íáçå=Åçåíê~áêÉI=äÉë=ëáÖå~íì êÉë=çåí=ÝíÝ=~ééçëÝÉë=äÉ=OM=çÅíçÄêÉ=NVTO=
EáåÑçêã ~íáçå=Ñçì êåáÉ=é~ê=äDl êÖ~åáë~íáçå=áåíÉêÖçì î ÉêåÉã Éåí~äÉ=Åçåëì äí~íáî É=ÇÉ=ä~=å~î áÖ~íáçå=ã ~êáíáã ÉFK

Q=pçì ë=êÝëÉêî É=ÇÉ=ê~íáÑáÅ~íáçåK
P=páÖå~íì êÉ=~ÑÑáñÉÇ=çå=OP=j ~ó=NVTP=EáåÑçêã ~íáçå=ëì ééäáÉÇ=Äó=fåíÉêJd çî Éêåã Éåí~ä=j ~êáíáã É=̀ çåëì äí~íáî É=l êÖ~åáò~íáçåF=� =

páÖå~íì êÉ=~ééçëÝÉ=äÉ=OP=ã ~á=NVTP=EáåÑçêã ~íáçå=Ñçì êåáÉ=é~ê=äDl êÖ~åáë~íáçå=áåíÉêÖçì î ÉêåÉã Éåí~äÉ=Åçåëì äí~íáî É=ÇÉ=ä~=å~î áÖ~íáçå=
ã ~êáíáã ÉFK

s ÑçäK= NMRMI=NJNRUOQ



TQ| | | | | | r åáíÉÇ=k~íáçåë=� =qs É~íó=pÝêáÉë= �= k~ííçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë| | | | | NVTT

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=_ ì êì åÇáW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =_ ì êì åÇá=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=_ óÉäçêì ëëá~å=pçî áÉí=pçÅá~äáëí=o Ééì ÄäáÅW
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ëçÅá~äáëíÉ=ëçî áÝíáèì É=ÇÉ=_ áÝäçêì ëëáÉ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=cÉÇÉê~ä=oÉéì ÄäáÅ=çÑ=̀ ~ã ÉêççåW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÑÝÇÝê~äÉ=Çì =̀ ~ã Éêçì å=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=̀ ~å~Ç~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =` ~å~Ç~=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=̀ Éåíê~ä=^ ÑêáÅ~å=oÉéì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÅÉåíê~ÑêáÅ~áåÉ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=̀ Ü~ÇW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =qÅÜ~Ç=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=̀ ÜáäÉW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =` Üáäá

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=mÉçéäÉDë=oÉéì ÄäáÅ=çÑ=̀ Üáå~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=éçéì ä~áêÉ=ÇÉ=̀ ÜáåÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=̀ çäçã Äá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=̀ çäçã ÄáÉ

s çäK= NMRMI=NJNRUOQ



NVTT| | | | | r åáíÉÇ=k~íáçåë=� =fíÉ~íó=pÝêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë| | | | | | TR

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=mÉçéäÉDë=oÉéì ÄäáÅ=çÑ=íÜÉ=` çåÖçW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=éçéì ä~áêÉ=Çì =` çåÖç=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=̀ çëí~=o áÅ~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =` çëí~=o áÅ~=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=̀ ì Ä~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=` ì Ä~=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=̀ óéêì ëW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=` ÜóéêÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=` òÉÅÜçëäçî ~â=pçÅá~äáëí=o Ééì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ëçÅá~äáëíÉ=íÅÜÝÅçëäçî ~èì É=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=a ~Üçã ÉóW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =a ~Üçã Éó=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=h áåÖÇçã =çÑ=a Éåã ~êâW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =o çó~ì ã É=Çì =a ~åÉã ~êâ=W

pì ÄàÉÅí=íç=ê~íáÑáÅ~íáçå N=
xbo i fk d =h o fpqf^ k pbk z=
NTK=k çî K=NVTO

cçê=íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=a çã áåáÅ~å=oÉéì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=a çã áåáÅ~áåÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=bÅì ~ÇçêW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=äDbèì ~íÉì ê

N= pçì ë=êÝëÉêî É=ÇÉ=ê~íáÑáÅ~íáçåK

yçäK=NMRMI=NJNRUOQ



TS| | | | | | r åáíÉÇ=k~íáçåë=� =qêÉ~íó=pÉêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=fs ~áíÝë| | | | | NVTT

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=^ ê~Ä=oÉéì ÄäáÅ=çÑ=bÖóéíW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=~ê~ÄÉ=ÇDbÖóéíÉ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=bä=p~äî ~ÇçêW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇDbä=p~äî ~Ççê=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=bèì ~íçêá~ä=d ì áåÉ~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=ä~=d ì áåÝÉ=Éèì ~íçêá~äÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=bã éáêÉ=çÑ=bíÜáçéá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=äDbã éáêÉ=ÇDbíÜáçéáÉ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=cÉÇÉê~ä=oÉéì ÄäáÅ=çÑ=d Éêã ~åóW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÑÝÇÝê~äÉ=ÇD̂ ääÉã ~ÖåÉ

pì ÄàÉÅí=íç=ê~íáÑáÅ~íáçå N=
xa êK=_ o br bo z

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=cáàáW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=cáÇàá=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=cáåä~åÇW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=cáåä~åÇÉ=W

pì ÄàÉÅí=íç=ê~íáÑáÅ~íáçå N=
x̂ u b i =̂ pmbi fk z

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=cêÉåÅÜ=oÉéì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Ñê~åÐ~áëÉ=W

pçì ë=êÝëÉêî É=ÇD~ÅÅÉéí~íáçåO=
äÉ=V=åçî Éã ÄêÉ=NVTO=
xgK=a bk l v bi i bz

N= pçì ë=êÝëÉêî É=ÇÉ=ê~íáÑáÅ~íáçåK
O=pì ÄàÉÅí=íç=~ÅÅÉéí~åÅÉK

yÄäK=NMRMI=NJNRUOQ



NVTT| | | | | r åáíÉÇ=k~íáçåë=� =qêÉ~íó=pÉêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë| | | | | | TT

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=d ~ÄçåÉëÉ=oÉéì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Ö~Äçå~áëÉ=W

cçê=íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=qÜÉ=d ~ã Äá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=d ~ã ÄáÉ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=d Ü~å~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =d Ü~å~=W

pì ÄàÉÅí=íç=ê~íáÑáÅ~íáçå N=
x̀ K=h K=qK=a wft l o pe fbz

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=h áåÖÇçã =çÑ=d êÉÉÅÉW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =o çó~ì ã É=ÇÉ=d êðÅÉ=W

pì ÄàÉÅí=íç=ê~íáÑáÅ~íáçåD=
xk K=_ o l r j ^ p\

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=d ì ~íÉã ~ä~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =d ì ~íÉã ~ä~

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=d ì áåÉ~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=d ì áåÝÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=d ì ó~å~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=d ì ó~åÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=e ~áíáW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇDe ~¹íá

N= pçì ë=êÝëÉêî É=ÇÉ=ê~íáÑáÅ~íáçåK
O=páÖå~íì êÉ=~ÑÑáñÉÇ=çå=NT=j ~ó=NVTP=EáåÑçêã ~íáçå=ëì ééäáÉÇ=Äó=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=j ~êáíáã É=̀ çåëì äí~íáî É=l êÖ~åáò~=

íáçåF=� =páÖå~íì êÉ=~ééçëÝÉ=äÉ=NT=ã ~á=NVTP=EáåÑçêã ~íáçå=Ñçì êåáÉ=é~ê=äDl êÖ~åáë~íáçå=áåíÉêÖçì î ÉêåÉã Éåí~äÉ=Åçåëì äí~íáî É=ÇÉ=ä~=
å~î áÖ~íáçå=ã ~êáíáã ÉFK

s çäK=NMRMI= j RUOQ



TU| | | | | | r åáíÉÇ=k~íáçåë=� =qêÉ~íó=pÉêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë| | | | | NVTT

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=e çäó=pÉ~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =p~áåíJpáðÖÉ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=e çåÇì ê~ëW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =e çåÇì ê~ë=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=e ì åÖ~êá~å=mÉçéäÉDë=oÉéì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=éçéì ä~áêÉ=ÜçåÖêçáëÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=fÅÉä~åÇW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇDfëä~åÇÉ

pì ÄàÉÅí=íç=~ééêçî ~äN=
xmfl i i =o ^ d k ^ o ppl k z

cçê=íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=fåÇá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=äDfåÇÉ

xj K=o ^ pd l qo ^ zO

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=fåÇçåÉëá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇDfåÇçåÝëáÉ

pì ÄàÉÅí=íç=~ÅÅÉéí~åÅÉP=
xe ^ j fj ĝ o =pK=^ qj ^ a ĝ z

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=bã éáêÉ=çÑ=fê~åW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=äDbã éáêÉ=ÇDfê~å=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=fê~èW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇDfê~â

N= pçì ë=êÝëÉêî É=ÇD~ééêçÄ~íáçåK
O=páÖå~íì êÉ=~ÑÑáñÉÇ=çå=PM=j ~ó=NVTP=EáåÑçêã ~íáçå=ëì ééäáÉÇ=Äó=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=j ~êáíáã É=̀ çåëì äí~íáî É=l êÖ~åáò~=

íáçåF=� =páÖå~íì êÉ=~ééçëÝÉ=äÉ=PM=ã ~á=NVTP=EáåÑçêã ~íáçå=Ñçì êåáÉ=é~ê=äDl êÖ~åáë~íáçå=áåíÉêÖçì î ÉêåÉã Éåí~äÉ=Åçåëì äí~íáî É=ÇÉ=ä~=
å~î áÖ~íáçå=ã ~êáíáã ÉFK

pçì ë=êÝëÉêî É=ÇD~ÅÅÉéí~íáçåK

s çäK= NMRMI=NJNRUOQ



NVTT| | | | | r åáíÉÇ=k~íáçåë=� =qêÉ~íó=pÉêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë| | | | | | TV

cçê=íÜÉ=d çî Éêåã Éåí=çÑ=fêÉä~åÇW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=äDfêä~åÇÉ=W

pì ÄàÉÅí=íç=ê~íáÑáÅ~íáçå N
xa l k ^ i =l Dpr i i fs ^ k zO

cçê=íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=pí~íÉ=çÑ=fëê~ÉäW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=äDbí~í=ÇDfëê~Þä=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=fí~äá~å=oÉéì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=áí~äáÉååÉ=W

pçì ë=êÝëÉêî É=ÇÉ=ê~íáÑáÅ~íáçåD=
xs áqql o áç=̂ o qbj fpfl z

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=íÜÉ=fî çêó=` ç~ëíW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=` ¾íÉ=ÇDfî çáêÉ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=g~ã ~áÅ~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=g~ã ~¹èì É

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=g~é~åW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =g~éçå

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=e ~ëÜÉã áíÉ=h áåÖÇçã =çÑ=gçêÇ~åW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =o çó~ì ã É=Ü~ÅÜÝã áíÉ=ÇÉ=gçêÇ~åáÉ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=h Éåó~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =h Éåó~=W

N= pçì ë=êÝëÉêî É=ÇÉ=ê~íáÑáÅ~íáçåK
O=páÖå~íì êÉ=~ÑÑáñÉÇ=çå=PM=j ~ó=NVTP=EáåÑçêã ~íáçå=ëì ééäáÉÇ=Äó=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=j ~êáíáã É=̀ çåëì äí~íáî É=l êÖ~åáò~=

íáçåF=� =páÖå~íì êÉ=~ééçëÝÉ=äÉ=PM=ã ~á=NVTP=EáåÑçêã ~íáçå=Ñçì êåáÉ=é~ê=äDl êÖ~åáë~íáçå=áåíÉêÖçì î ÉêåÉã Éåí~äÉ=Åçåëì äí~íáî É=ÇÉ=ä~=
å~î áÖ~íáçå=ã ~êáíáã ÉFK

P=pì ÄàÉÅí=íç=ê~íáÑáÅ~íáçåK

s çäK= NMRMI=NJNRUOQ



UM| | | | | | r åáíÉÇ=k~íáçåë=� =qêÉ~íó=pÉêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qíJ~áíÝë| | | | | NVTT

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=h Üã Éê=oÉéì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=âÜã ðêÉ=W

xe ^ k =h ^ k d z
pçì ë=êÝëÉêî É=ÇÉ=ê~íáÑáÅ~íáçå N

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=h çêÉ~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=̀ çêÝÉ

pì ÄàÉÅí=íç=~ÅÅÉéí~åÅÉO=
xh v r k d =k l h =̀ e l fz

cçê=íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=pí~íÉ=çÑ=h ì ï ~áíW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=äDbí~í=Çì =h çï É¹í=W

x̂ K=oK=j r i i ^ =e r ppbfk z=
pì ÄàÉÅí=íç=~ÅÅÉéí~åÅÉO

cçê=íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=h áåÖÇçã =çÑ=i ~çëW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =o çó~ì ã É=Çì =i ~çë=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=i ÉÄ~åÉëÉ=oÉéì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=äáÄ~å~áëÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=h áåÖÇçã =çÑ=i ÉëçíÜçW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =o çó~ì ã É=Çì =i ÉëçíÜç=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=i áÄÉêá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =i áÄÝêá~

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=i áÄó~å=^ ê~Ä=oÉéì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=~ê~ÄÉ=äáÄóÉååÉ

D=pì ÄàÉÅí=íç=ê~íáÑáÅ~íáçåK
O=pçì ë=êÝëÉêî É=ÇD~ÅÅÉéí~íáçåK

s çäK= NMRMI=NJNRUOQ



NVTT| | | | | r åáíÉÇ=k~íáçåë=� =qêÉ~íó=pÉêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=íê~áíÝë| | | | | | UN

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=mêáåÅáé~äáíó=çÑ=i áÉÅÜíÉåëíÉáåW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=mêáåÅáé~ì íÝ=ÇÉ=i áÉÅÜíÉåëíÉáå=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=d ê~åÇ=a ì ÅÜó=çÑ=i ì ñÉã Äçì êÖW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =d ê~åÇJa ì ÅÜÝ=ÇÉ=i ì ñÉã Äçì êÖ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=j ~ä~Ö~ëó=oÉéì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ã ~äÖ~ÅÜÉ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=j ~ä~ï áW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =j ~ä~ï á

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=j ~ä~óëá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=j ~ä~áëáÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=j ~äÇáî ÉëW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉë=j ~äÇáî Éë

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=j ~äáW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =j ~äá

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=j ~äí~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=j ~äíÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=fëä~ã áÅ=oÉéì ÄäáÅ=çÑ=j ~ì êáí~åá~W
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=áëä~ã áèì É=ÇÉ=j ~ì êáí~åáÉ=W

s ÄäK= NMRMI=NJNRUOQ



UO| | | | | | r åáíÉÇ=k~íáçåë=� =qêÉ~íó=pÉêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qs ~áíÝë| | | | | NVTT

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=j ~ì êáíáì ëW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=j ~ì êáÅÉ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=r åáíÉÇ=j ÉñáÅ~å=pí~íÉëW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉë=bí~íëJr åáë=Çì =j Éñáèì É=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=mêáåÅáé~äáíó=çÑ=j çå~ÅçW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=mêáåÅáé~ì íÝ=ÇÉ=j çå~Åç

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=j çåÖçäá~å=mÉçéäÉDë=oÉéì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=éçéì ä~áêÉ=ã çåÖçäÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=h áåÖÇçã =çÑ=j çêçÅÅçW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =o çó~ì ã É=Çì =j ~êçÅ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=k ~ì êì W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=k ~ì êì

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=h áåÖÇçã =çÑ=k Éé~äW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =o çó~ì ã É=Çì =k Ýé~ä=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=h áåÖÇçã =çÑ=íÜÉ=k ÉíÜÉêä~åÇëW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =o çó~ì ã É=ÇÉë=m~óëJ_ ~ë=W

s çäK= NMRMI=NJNRUOQ



NVTT| | | | | r åáíÉÇ=k~íáçåë=� =qêÉ~íó=pÉêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qs ~áíÝë| | | | | | UP

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=k Éï =wÉ~ä~åÇW
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=k çì î ÉääÉJwÝä~åÇÉ=W

pì ÄàÉÅí=íç=ê~íáÑáÅ~íáçå N=
xqK=e K=j Å̀ çj _ p\

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=k áÅ~ê~Öì ~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =k áÅ~ê~Öì ~

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=íÜÉ=k áÖÉêW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =k áÖÉê=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=cÉÇÉê~ä=oÉéì ÄäáÅ=çÑ=k áÖÉêá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÑÝÇÝê~äÉ=Çì =k áÖÉêá~=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=h áåÖÇçã =çÑ=k çêï ~óW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =o çó~ì ã É=ÇÉ=k çêî ðÖÉ=W

pì ÄàÉÅí=íç=ê~íáÑáÅ~íáçå N=
xk br _ bo qe =t fbz

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=pì äí~å~íÉ=çÑ=l ã ~åW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =pì äí~å~í=ÇDl ã ~å=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=m~âáëí~åW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì K=m~âáëí~å

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=m~å~ã ~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =m~å~ã ~=W

N= pçì ë=êÝëÉêî É=ÇÉ=ê~íáÑáÅ~íáçåK
O=páÖå~íì êÉ=~ÑÑáñÉÇ=çå=f=gì åÉ=NVTP=EáåÑçêã ~íáçå=ëì ééäáÉÇ=Äó=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=j ~êáíáã É=̀ çåëì äí~íáî É=l êÖ~åáò~=

íáçåF=� =páÖå~íì êÉ=~ééçëÝÉ=äÉ=N= àì áå=NVTP=EáåÑçêã ~íáçå=Ñçì êåáÉ=é~ê=äDl êÖ~åáë~íáçå=áåíÉêÖçì î ÉêåÉã Éåí~ä=Åçåëì äí~íáî É=ÇÉ=ä~=
å~î áÖ~íáçå=ã ~êáíáã ÉFI

s çäK=NMRMI=NJNRUOQ



UQ| | | | | | r åáíÉÇ=k~íáçåë=� =qs É~íó=pÝêáÉë= �= k ~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qs ~áíÝë| | | | | NVTT

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=m~ê~Öì ~óW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =m~ê~Öì ~ó=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=mÉçéäÉDë=a Éã çÅê~íáÅ=oÉéì ÄäáÅ=çÑ=v Éã ÉåW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÝã çÅê~íáèì É=éçéì ä~áêÉ=Çì =v Éã Éå

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=mÉêì W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =mÝêçì =W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=íÜÉ=mÜáäáééáåÉëW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉë=mÜáäáééáåÉë=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=mçäáëÜ=mÉçéäÉDë=oÉéì ÄäáÅW
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=éçéì ä~áêÉ=ÇÉ=mçäçÖåÉ

pì ÄàÉÅí=íç=ê~íáÑáÅ~íáçå N=
x̂ o qr o =pq^ o bt f` wz

cçê=íÜÉ=d Éî Éêåã Éåí=çÑ=íÜÉ=mçêíì Öì ÉëÉ=oÉéì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=éçêíì Ö~áëÉ=W

pçì ë=êÝëÉêî É=ÇÉ=ê~íáÑáÅ~íáçåO=
x_K=` ^ a bqbz

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=pí~íÉ=çÑ=n ~í~êW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=äDbí~í=Çì =n ~í~ê=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=pçÅá~äáëí=o Ééì ÄäáÅ=çÑ=o çã ~åá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ëçÅá~äáëíÉ=ÇÉ=o çì ã ~åáÉ

N= pçì ë=êÝëÉêî É=ÇÉ=ê~íáÑáÅ~íáçåK=
ò=pì ÄàÉÅí=íç=ê~íáÑáÅ~íáçåK

s çäK= NMRMI=NJNRUOQ



NVTT= r åáíÉÇ=k ~íáçåë=� =qêÉ~íó=pÉêáÉë= …= k ~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=fs ~áíÝë=|

cçê=íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=o ï ~åÇÉëÉ=oÉéì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=êï ~åÇ~áëÉ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=p~å=j ~êáåçW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=p~áåíJj ~êáå=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=h áåÖÇçã =çÑ=p~ì Çá=^ ê~Äá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =o çó~ì ã É=ÇÉ=äD̂ ê~ÄáÉ=p~çì ÇáíÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=pÉåÉÖ~äW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =pÝåÝÖ~ä=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=páÉêê~=i ÉçåÉW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=páÉêê~=i ÉçåÉ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=páåÖ~éçêÉW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=páåÖ~éçì ê=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=pçã ~äá=a Éã çÅê~íáÅ=oÉéì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÝã çÅê~íáèì É=pçã ~äáÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=pçì íÜ=̂ ÑêáÅ~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ëì ÇJ~ÑêáÅ~áåÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=pé~åáëÜ=pí~íÉW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=äDbí~í=Éëé~Öåçä=W

s çäK= NMRMI=NJNRUOQ



US| | | | | | r åáíÉÇ=k~íáçåë=� =fíÉ~íó=pÝêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=fs ~áíÝë| | | | | ÓVTT

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=pêá=i ~åâ~=È ÉóäçåFW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=pêá=i ~åâ~=È Éóä~åF=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=a Éã çÅê~íáÅ=oÉéì ÄäáÅ=çÑ=íÜÉ=pì Ç~åW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÝã çÅê~íáèì É=Çì =pçì Ç~å

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=h áåÖÇçã =çÑ=pï ~òáä~åÇW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =o çó~ì ã É=Çì =pçì ~òáä~åÇ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=h áåÖÇçã =çÑ=pï ÉÇÉåW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =o çó~ì ã É=ÇÉ=pì ðÇÉ=W

xd¾o ^ k =pqbbk z=
pì ÄàÉÅí=íç=ê~íáÑáÅ~íáçå N

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=pï áëë=` çåÑÉÇÉê~íáçåW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=̀ çåÑÝÇÝê~íáçå=ëì áëëÉ=W

xoK=_ ^ o z
pçì ë=êÝëÉêî É=ÇÉ=ê~íáÑáÅ~íáçåO
OQKNKTP

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=póêá~å=̂ ê~Ä=oÉéì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=~ê~ÄÉ=ëóêáÉååÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=r åáíÉÇ=oÉéì ÄäáÅ=çÑ=q~åò~åá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì ÉJr åáÉ=ÇÉ=q~åò~åáÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=h áåÖÇçã =çÑ=qÜ~áä~åÇW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =o çó~ì ã É=ÇÉ=qÜ~¹ä~åÇÉ

N= pçì ë=êÝëÉêî É=ÇÉ=ê~íáÑáÅ~íáçåK
O=pì ÄàÉÅí=íç=ê~íáÑáÅ~íáçåK

s çäK= NMRMI=NJNRUOQ



NVTT= | | | | r åáíÉÇ=k~íáçåë=� =qêÉ~íó=pÉêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë| | | | | | UT

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=qçÖçäÉëÉ=oÉéì ÄäáÅW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=íçÖçä~áëÉ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=qêáåáÇ~Ç=~åÇ=qçÄ~ÖçW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=qêáåáíÝJÉíJqçÄ~Öç=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=qì åáëá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=íì åáëáÉååÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=qì êâÉóW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=íì êèì É=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=r Ö~åÇ~W
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=äDl ì Ö~åÇ~=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=r âê~áåá~å=pçî áÉí=pçÅá~äáëí=o Ééì ÄäáÅW
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ëçÅá~äáëíÉ=ëçî áÝíáèì É=ÇDr âê~áåÉ

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=r åáçå=çÑ=pçî áÉí=pçÅá~äáëí=o Ééì ÄäáÅëW
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=äDr åáçå=ÇÉë=oÝéì Ääáèì Éë=ëçÅá~äáëíÉë=ëçî áÝíáèì Éë=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=r åáíÉÇ=^ ê~Ä=bã áê~íÉëW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉë=bã áê~íë=~ê~ÄÉë=ì åáë=W

s çäK= NMRMI=NJNRUOQ



UU| | | | | | r åáíÉÇ=k~íáçåë=� =qs É~íó=pÝêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë| | | | | NVTT

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=r åáíÉÇ=h áåÖÇçã =çÑ=d êÉ~í=_ êáí~áå=~åÇ=k çêíÜÉêå=fêÉä~åÇW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=Çì =o çó~ì ã ÉJr åá=ÇÉ=d ê~åÇÉJ_ êÉí~ÖåÉ=Éí=ÇDfêä~åÇÉ=Çì =k çêÇ=W

pì ÄàÉÅí=íç=~ÅÅÉéí~åÅÉN=
x̂ K=` K=j ^ k pl k z

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=r åáíÉÇ=pí~íÉë=çÑ=̂ ã ÉêáÅ~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉë=bí~íëJr åáë=ÇD̂ ã Ýêáèì É=W

pì ÄàÉÅí=íç=~ÅÅÉéí~åÅÉN=
xt fi i f^ j =i K=j l o o fpl k z=
xpqr ^ o q=pK=_ b` h t fqe z

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=íÜÉ=r ééÉê=s çäí~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=e ~ì íÉJs çäí~=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=b~ëíÉêå=oÉéì ÄäáÅ=çÑ=r êì Öì ~óW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=çêáÉåí~äÉ=ÇÉ=äDr êì Öì ~ó

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=s ÉåÉòì Éä~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =s ÉåÉòì Éä~

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=s áÉíJk ~ã W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =s áÉíJk ~ã

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=fåÇÉéÉåÇÉåí=pí~íÉ=çÑ=t ÉëíÉêå=p~ã ç~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=äDbí~í=áåÇÝéÉåÇ~åí=Çì =p~ã ç~Jl ÅÅáÇÉåí~ä

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=v Éã Éå=^ ê~Ä=oÉéì ÄäáÅW
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=~ê~ÄÉ=Çì =v Éã Éå

N= pçì ë=êÝëÉêî É=ÇD~ÅÅÉéí~íáçåK=

s çäK= NMRMI=NJNRUOQ



NVTT| | | | | r åáíÉÇ=k~ííçåë=� =qêÉ~íó=pÉêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë| | | | | | | UV

cçê=íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=pçÅá~äáëí=cÉÇÉê~ä=oÉéì ÄäáÅ=çÑ=v ì Öçëä~î á~W
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÑÉÇÉê~íáî É=ëçÅá~äáëíÉ=ÇÉ=v çì Öçëä~î áÉ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=w~áêÉW=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=Çì =w~¹êÉ=W

cçê=íÜÝ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=w~ã Äá~W=
mçì ê=äÉ=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÉ=w~ã ÄáÉ

yÑçäK= NMRMI=NJNRUOQ



VM r åáíÉÇ=k ~íáçåë=� =qêÉ~íó=pÉêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë NVTT

a b` i ^ o ^ qfl k p=̂ k a =o bpbo s ^ qfl k p= a b` i ^ o ^ qfl k p=bq=o bpbo s bp=
j ^ a b=r ml k =^ ` ` bppfl k = c^ fqbp=i l o p=a b=i D̂ a e Ëpfl k

` ^ k ^ a ^ ` ^ k ^ a ^

?qÜÉ=d çî Éêåã Éåí=çÑ=̀ ~å~Ç~=ÅçåëáÇÉêë=
íÜ~í=íÜÉ=éêçî áëáçåë=çÑ=o ì äÉ=NMI=Dqê~ÑÑáÅ=
pÉé~ê~íáçå=pÅÜÉã ÉëDI=Çç=åçí=éêçî áÇÉ=Ñçê=
Åçã éì äëçêó=ì ëÉ=çÑ=íÜÉ=~ÇçéíÉÇ=ëÅÜÉã ÉëK=
qÜÉ=d çî Éêåã Éåí=çÑ=̀ ~å~Ç~=ÅçåëáÇÉêë=íÜ~í=
íÜÉ=Åçã éì äëçêó=êçì íÉáåÖ=çÑ=ëÜáéë=áë=åÉÅÉë=
ë~êó=íç=~î çáÇ=Åçääáëáçåë=ÄÉíï ÉÉå=ëÜáéë=~åÇ=
íÜÉ=êÉëì äíáåÖ=Ç~ã ~ÖÉ=íç=íÜÉ=ã ~êáåÉ=Éåî áêçå=
ã ÉåíK

?qÜÉ=d çî Éêåã Éåí=çÑ=̀ ~å~Ç~=åçíÉë=íÜ~í=
íÜÉêÉ=~êÉ=åç=ÉñÅÉéíáçåë=íç=o ì äÉ=NMESFI=EÅF=
~åÇ=EÜF=Ñçê=î ÉëëÉäë=ÉåÖ~ÖÉÇ=áå=ÑáëÜáåÖ=ï áíÜ=
åÉíëI=äáåÉëI=íê~ï äëI=íêçääáåÖ=äáåÉë=çê=çíÜÉê=
~éé~ê~íì ëI=çê=Ñçê=î ÉëëÉäë=ÉåÖ~ÖÉÇ=áå=ëéÉÅá~ä>=
çéÉê~íáçåë= ëì ÅÜ=~ë= ëì êî ÉóI= Å~ÄäÉI=Äì çóI=
éáéÉäáåÉ=çê=ë~äî ~ÖÉ=çéÉê~íáçåëI=~åÇ=íÜ~í=íÜÉ=
ÉñÅÉéíáçåë=áå=o ì äÉ=NMEÉF=~êÉ=åçí=Äêç~Ç=
Éåçì ÖÜ=íç=~ÇÉèì ~íÉäó=éêçî áÇÉ=Ñçê=î ÉëëÉäë=
ÉåÖ~ÖÉÇ=áå=ëéÉÅá~ä=çéÉê~íáçåëK=qÜÉ=d çî Éêå=
ã Éåí=çÑ=̀ ~å~Ç~=ÅçåëáÇÉêë=íÜ~í=íÜÉ=éê~ÅíáÅ~ä=
~ééäáÅ~íáçå=çÑ=o ì äÉ=NM=ï çì äÇ=ÄÉ=Åçã éäáÅ~í=
ÉÇ=ï áíÜçì í=êÉ~äáëíáÅ=ÉñÅÉéíáçåë=Ñçê=ÑáëÜáåÖ=
î ÉëëÉäë=~åÇ=Ñçê=î ÉëëÉäë=ÉåÖ~ÖÉÇ=áå=ëéÉÅá~ä=
çéÉê~íáçåëK

?qÜÉ=d çî Éêåã Éåí=çÑ=̀ ~å~Ç~=íÜÉêÉÑçêÉ=
ÇçÉë=åçí=ÅçåëáÇÉê=íÜ~í=áí=áë=éêçÜáÄáíÉÇ=Ñêçã =
éêçî áÇáåÖ=Ñçê=íÜÉ=Åçã éì äëçêó=ì ëÉ=çÑ=íê~ÑÑáÅ=
ëÉé~ê~íáçå=ëÅÜÉã Éë=çê=éêçî áÇáåÖ=Ñçê=ëì ÅÜ=
ÉñÅÉéíáçåë=íç=o ì äÉ=NMEÉFI=EÅFI=EÉF=~åÇ=EÜFK?

xqo ^ a r ` qfl k N= � =qo ^ k pi ^ qfl k Oz

i É=d çì î ÉêåÉã Éåí=Å~å~ÇáÉå=Éëíáã É=èì É=
äÉë=Çáëéçëáíáçåë=ÇÉ=ä~=êðÖäÉ=NM=áåíáíì äÝÉ=
…a áëéçëáíáÑë=ÇÉ=ëÝé~ê~íáçå=Çì =íê~ÑáÅ⁄ =åÉ=
éêÝî çáÉåí=é~ë=äDì íáäáë~íáçå=çÄäáÖ~íçáêÉ=ÇÉë=
ÇáëéçëáíáÑë=~ÇçéíÝëK=fä=ÅçåëáÇðêÉ=èì É=äDçê=
Ö~åáë~íáçå=çÄäáÖ~íçáêÉ=Çì =íê~ÑáÅ=ã ~êáíáã É=
Éëí=åÝÅÉëë~áêÉ=éçì ê=Ýî áíÉê=äÉë=~ÄçêÇ~ÖÉë=
ÉåíêÉ=äÉë=å~î áêÉë=Éí=äÉë=Ççã ã ~ÖÉë=èì á=Éå=
êÝëì äíÉåí=éçì ê=äÉ=ã áäáÉì =ã ~êáåK

i É=d çì î ÉêåÉã Éåí=Å~å~ÇáÉå=åçíÉ=èì Dáä=
åDÉñáëíÉ=ÇDÉñÅÉéíáçåë=~ì ñ=é~ê~Öê~éÜÉë=ÄI=Å=
Éí=Ü=ÇÉ=ä~=êðÖäÉ=NM=åá=éçì ê=äÉë=å~î áêÉë=Éå=
íê~áå=ÇÉ=éýÅÜÉê=~î ÉÅ=ÇÉë=ÑáäÉíëI=ÇÉë=äáÖåÉëI=
ÇÉë=ÅÜ~äì íëI=ÇÉë=äáÖåÉë=íê~×å~åíÉë=çì =~ì íêÉë=
ÉåÖáåë=åá=éçì ê=äÉë=å~î áêÉë=çÅÅì éÝë=Ł=ÇÉë=
íê~î ~ì ñ=ëéÝÅá~ì ñ=íÉäë=èì É=äÉî ÝÉI=éçëÉ=ÇÉ=
ÅŠÄäÉëI= ÇÉ=Äçì ÝÉëI=ÇÉ=Å~å~äáë~íáçåë= çì =
çéÝê~íáçåë=ÇÉ=ë~ì î Éí~ÖÉI=Éí=èì É=äÉë=ÉñÅÉé=
íáçåë=éêÝî ì Éë=~ì =é~ê~Öê~éÜÉ=É=ÇÉ=ä~=êðÖäÉ=NM=
åÉ=ëçåí=é~ë=~ëëÉò=ÖÝåÝê~äÉë=éçì ê=Åçì î êáê=
ëì ÑÑáë~ã ã Éåí=äÉ=Å~ë=ÇÉë=å~î áêÉë=çÅÅì éÝë=Ł=
ÇÉë=íê~î ~ì ñ=ëéÝÅá~ì ñK=i É=d çì î ÉêåÉã Éåí=
Å~å~ÇáÉå=ÅçåëáÇðêÉ=èì É=äD~ééäáÅ~íáçå=éê~=
íáèì É=ÇÉ=ä~=êðÖäÉ=NM=ëÉê~=ÇáÑÑáÅáäÉ=ëá=äDçå=åÉ=
éêÝî çáí=é~ë=ÇDÉñÅÉéíáçåë=êÝ~äáëíÉë=éçì ê=äÉë=
å~î áêÉë=ÇÉ=éýÅÜÉ=Éí=éçì ê=äÉë=å~î áêÉë=çÅ=
Åì éÝë=Ł=ÇÉë=íê~î ~ì ñ=ëéÝÅá~ì ñK

i É=d çì î ÉêåÉã Éåí=Å~å~ÇáÉå=åÉ=ÅçåëáÇðêÉ=
ÇçåÅ=é~ë=èì Dáä=äì á=Éëí=áåíÉêÇáí=ÇÉ=éêÝî çáê=
äDì íáäáë~íáçå=çÄäáÖ~íçáêÉ=ÇÉë=ÇáëéçëáíáÑë=ÇÉ=
ëÝé~ê~íáçå=Çì = íê~ÑáÅ=çì =ÇÉ=éêÝî çáê=ÇÉë=
ÇÝêçÖ~íáçåë=~ì ñ=é~ê~Öê~éÜÉë=ÄI=ÅI=ÉI=Ü=ÇÉ=ä~=
êðÖäÉ=NMK

N= qê~Çì Åíáçå=Ñçì êåáÉ=é~ê=äDl êÖ~åáë~íáçå=áåíÉêÖçì î ÉêåÉã Éå=
í~äÉ=Åçåëì äí~íáî É=ÇÉ=ä~=å~î áÖ~íáçå=ã ~êáíáã ÉK

O=qê~åëä~íáçå=ëì ééäáÉÇ=Äó=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=j ~êáíáã É=
` çåëì äí~íáî É=l êÖ~åáò~íáçåK

s çyK=NMRMI=NJNRUOQ



NVTT r åáíÉÇ=k ~íáçåë=� =qêÉ~íó=pÉêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë VN

d boj ^ k =a bj l ` o^ qf` =
obmr _i f`

oËmr _i fn r b=a Ëj l ` o^ qfn r b=
^ i i b j ^ k a b

xd bo j ^ k =qbu q=� =qbu qb=̂ i i b j ^ k a z
IIa áÉ=oÉÖáÉêì åÖ=ÇÉê=a Éì íëÅÜÉå=a Éã çâê~íáëÅÜÉå=oÉéì Ääáâ=Nëí=ÇÉê=̂ ì ÑÑ~ëëì åÖI=Ç~_ =ÇáÉ=

_Éëíáã ã ì åÖÉå=ÇÉë=̂ êíáâÉäë=O=ÇÉê=h çåî Éåíáçå=áã =t áÇÉêëéêì ÅÜ=òì =ÇÉã =mêáåòáé=ëíÉÜÉåI=
ï çå~ÅÜ=~ääÝ=pí~~íÉåI=ÇáÉ=ëáÅÜ=áå=áÜêÉê=mçäáíáâ=î çå=ÇÉå=wáÉäÉå=ì åÇ=d êì åÇëŁíòÉå=ÇÉê=̀ Ü~êí~=
ÇÉê=s ÉêÉáåíÉå=k ~íáçåÉå=äÉáíÉå=ä~ëëÉåI=Ç~ë=oÉÅÜí=Ü~ÄÉåI=j áíÖäáÉÇ=î çå=h çåî ÉåíáçåÉå=òì =
ï ÉêÇÉåI=ÇáÉ=ÇáÉ=fåíÉêÉëëÉå=~ääÉê=pí~~íÉå=ÄÉêì ÜêÉåK

IIa áÉ=oÉÖáÉêì åÖ=ÇÉê=a Éì íëÅÜÉå=a Éã çâê~íáëÅÜÉå=oÉéì Ääáâ=äŁ_ í=ëáÅÜ=áå=áÜêÉê=e ~äíì åÖ=
òì =ÇÉå=_Éëíáã ã ì åÖÉå=ÇÉë=^ êíáâÉäë=P=ÇÉê=h çåî ÉåíáçåI=ëçï Éáí=ëáÉ=ÇáÉ=̂ åï ÉåÇì åÖ=ÇÉê=
h çåî Éåíáçå=~ì Ñ=h çäçåá~äÖÉÄáÉíÉ=ì åÇ=~åÇÉêÉ=~ÄÜŠåÖáÖÉ=qÉêêáíçêáÉå=ÄÉíêÉÑÑÉåI=î çå=ÇÉå=
cÉëíäÉÖì åÖÉå=ÇÉê=a Éâä~ê~íáçå=ÇÉê=s ÉêÉáåíÉå=k ~íáçåÉå=ááÄÉê=ÇáÉ=d Éï ŁÜêì åÖ=ÇÉê=r å~ÄÜŠåJ=
ÖáÖâÉáí=~å=ÇáÉ=âçäçåá~äÉå=i ŁåÇÉê=ì åÇ=s çäâÉê=EoÉëK=k êK=NRNQ=Eu s F=î çã =NQK=a ÉòÉã ÄÉê=
NVSMF=äÉáíÉåI=ï ÉäÅÜÉ=ÇáÉ=k çíï ÉåÇáÖâÉáí=ÉáåÉê=ëÅÜåÉääÉå=ì åÇ=ÄÉÇáåÖì åÖëäçëÉå=_ÉÉåÇáÖì åÖ=
ÇÉë=h çäçåá~äáëã ì ë=áå=~äáÉå=ëÉáåÉå=cçêã Éå=ì åÇ=fl ì _ Éêì åÖÉå=éêçâä~ã áÉêÉåK?

xqo ^ k pi ^ qfl k Nz xqo ^ a r ` qfl k Nz

qÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=d Éêã ~å=a Éã ç=
Åê~íáÅ=oÉéì ÄäáÅ=ÅçåëáÇÉêë=íÜ~í=íÜÉ=éêçî á=
ëáçåë=çÑ=̂ êíáÅäÉ=O=çÑ=íÜÉ=` çåî Éåíáçå=~êÉ=
áåÅçåëáëíÉåí= ï áíÜ= íÜÉ=éêáåÅáéäÉ=íÜ~í=~ää=
pí~íÉë=éì êëì áåÖ=íÜÉáê=éçäáÅáÉë=áå=~ÅÅçêÇ~åÅÉ=
ï áíÜ=íÜÉ=éì êéçëÉë=~åÇ=éêáåÅáéäÉë=çÑ=íÜÉ=
` Ü~êíÉê=çÑ=íÜÉ=r åáíÉÇ=k ~íáçåë=ëÜ~ää=Ü~î É=
íÜÉ=êáÖÜí=íç=ÄÉÅçã É=é~êíáÉë=íç=Åçåî Éåíáçåë=
~ÑÑÉÅíáåÖ=íÜÉ=áåíÉêÉëíë=çÑ=~ää=pí~íÉëK

qÜÉ=éçëáíáçå=çÑ=íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=
d Éêã ~å=a Éã çÅê~íáÅ=oÉéì ÄäáÅ=çå=̂ êíáÅäÉ=P=
çÑ=íÜÉ=̀ çåî ÉåíáçåI=~ë=Ñ~ê=~ë=íÜÉ=~ééäáÅ~íáçå=
çÑ=íÜÉ=` çåî Éåíáçå=íç=Åçäçåá~ä=~åÇ=çíÜÉê=
ÇÉéÉåÇÉåí=íÉêêáíçêáÉë=áë=ÅçåÅÉêåÉÇI=áë=Öçî =
ÉêåÉÇ=Äó= íÜÉ=éêçî áëáçåë= çÑ=íÜÉ= r åáíÉÇ=
k ~íáçåë=a ÉÅä~ê~íáçå=çå=íÜÉ=d ê~åíáåÖ=çÑ=
fåÇÉéÉåÇÉåÅÉ=íç=` çäçåá~ä=` çì åíêáÉë=~åÇ=
mÉçéäÉë=EoÉëçäì íáçå=NRNQ=Eu s F=çÑ=NQ=a É=
ÅÉã ÄÉê=fVSMFO=éêçÅä~áã áåÖ=íÜÉ=åÉÅÉëëáíó=çÑ=
ÄêáåÖáåÖ=íç=~=ëéÉÉÇó=~åÇ=ì åÅçåÇáíáçå~ä=ÉåÇ=
Åçäçåá~äáëã =áå= ~ää= áíë=Ñçêã ë=~åÇ=ã ~åá=
ÑÉëí~íáçåëK

i É=d çì î ÉêåÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=ÇÝ=
ã çÅê~íáèì É=~ääÉã ~åÇÉ=Éëíáã É=èì É=äÉë=Çáë=
éçëáíáçåë=ÇÉ=äD~êíáÅäÉ=O=ÇÉ=ä~=̀ çåî Éåíáçå=åÉ=
ëçåí=é~ë=Åçã é~íáÄäÉë=~î ÉÅ=äÉ=éêáåÅáéÉ=ëÉäçå=
äÉèì Éä=íçì ë=äÉë=bí~íë=Ççåí=ä~=éçäáíáèì É=Éëí=
ÅçåÑçêã É=~ì ñ=Äì íë=Éí=éêáåÅáéÉë=ÇÉ=ä~=̀ Ü~êíÉ=
ÇÉë=k ~íáçåë=r åáÉë=çåí=äÉ=Çêçáí=ÇÉ=ÇÉî Éåáê=
é~êíáÉë=~ì ñ=Åçåî Éåíáçåë=íçì ÅÜ~åí=äÉë=áå=
íÝêýíë=ÇÉ=íçì ë=äÉë=bí~íëK

i ~=éçëáíáçå=Çì = d çì î ÉêåÉã Éåí=ÇÉ= ä~=
oÝéì Ääáèì É=ÇÝã çÅê~íáèì É=~ääÉã ~åÇÉ=Ł=
äDÝÖ~êÇ=ÇÉë=Çáëéçëáíáçåë=ÇÉ=äD~êíáÅäÉ=P=ÇÉ=ä~=
` çåî ÉåíáçåI=Ç~åë=ä~=ã Éëì êÉ=çŞ=áä=ÅçåÅÉêåÉ=
äD~ééäáÅ~íáçå=ÇÉ=ä~=` çåî Éåíáçå=~ì ñ=íÉê=
êáíçáêÉë=Åçäçåá~ì ñ=Éí=~ì ñ=~ì íêÉë=íÉêêáíçáêÉë=
ÇÝéÉåÇ~åíëI=ëDáåëéáêÉ=ÇÉë=Çáëéçëáíáçåë=ÇÉ=ä~=
a ÝÅä~ê~íáçå=ÇÉë=k ~íáçåë=r åáÉë=ëì ê=äDçÅíêçá=
ÇÉ= äDáåÇÝéÉåÇ~åÅÉ=~ì ñ=é~óë=Éí=éÉì éäÉë=
Åçäçåá~ì ñ= xoÝëK= NRNQ= Eu s F=Çì = NQ= ÇÝ=
ÅÉã ÄêÉ=fVSMOz=é~ê=ä~èì ÉääÉ=Éëí=éêçÅä~ã ÝÉ=ä~=
åÝÅÉëëáíÝ=ÇÉ=ã ÉííêÉ=Ñáå=ÇÉ=ã ~åáðêÉ=ê~éáÇÉ=Éí=
ë~åë=ÅçåÇáíáçå=~ì =Åçäçåá~äáëã É=ëçì ë=íçì íÉë=
ëÉë=Ñçêã Éë=Éí=Ç~åë=íçì íÉë=ëÉë=ã ~åáÑÉëí~=
íáçåëK

D=qê~åëä~íáçå=ëì ééäáÉÇ=Äó=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=j ~êáíáã É=
` çåëì äí~íáî É=l êÖ~åáò~íáçåK

O=r åáíÉÇ=k ~íáçåëI=l ÑÑáÅá~ä=oÉÅçêÇë=çÑ=íÜÉ=d ÉåÉê~ä=̂ ëëÉã =
ÄäóI=c áÑíÉÉåíÜ=pÉëëáçåI=pì ééäÉã Éåí=k çK=NS=Ê LQSUQFI=éK=SSK

N= qê~Çì Åíáçå=Ñçì êåáÉ=é~ê=äDl êÖ~åáë~íáçå=áåíÉêÖçì î ÉêåÉã Éå=
í~äÉ=Åçåëì äí~íáî É=ÇÉ=ä~=å~î áÖ~íáçå=ã ~êáíáã ÉK

O=k ~íáçåë=r åáÉëI=a çÅì ã Éåíë=çÑÑáÅáÉäë=ÇÉ=äD̂ëëÉã ÄäÝÉ=ÖÝåÝ=
ê~äÉI=èì áåòáðã É=ëÉëëáçåI=pì ééäÝã Éåí=êÑ=NS=Ê LQSUQFI=éK=TMK

s çäK= NMRMI=NJNRUOQ



VO r åáíÉÇ=k ~íáçåë=� =qêÉ~íó=pÝêáÉë= �= k ~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë NVTT

e r k d ^ ov e l k d ofb

?qÜÉ=mêÉëáÇÉåíá~ä=` çì åÅáä=çÑ=íÜÉ=e ì å=
Ö~êá~å=mÉçéäÉDë=oÉéì ÄäáÅ=ÇÉÅä~êÉë=íÜ~í=̂ êíá=
ÅäÉ=OI=é~ê~Öê~éÜ=EOF=çÑ=íÜÉ=̀ çåî Éåíáçå=çå=
íÜÉ=fåíÉêå~íáçå~ä=oÉÖì ä~íáçåë=Ñçê=mêÉî Éåí=
áåÖ=̀ çääáëáçåë=~í=pÉ~=çÑ=NVTOI=ï ÜáÅÜ=ÇçÉë=
åçí=~ääçï =ëçã É=pí~íÉë=íç=ÄÉÅçã É=~=m~êíó=íç=
íÜÉ=̀ çåî ÉåíáçåI=áë=çÑ=ÇáëÅêáã áå~íáî É=å~íì êÉK=
qÜÉ=` çåî Éåíáçå=êÉÖì ä~íÉë=ëì ÅÜ=èì Éëíáçåë=
ï ÜáÅÜ=ÅçåÅÉêå=~ää=pí~íÉë=~åÇI=íÜÉêÉÑçêÉI=
ì åÇÉê=íÜÉ=éêáåÅáéäÉ=çÑ=ëçî ÉêÉáÖå=Éèì ~äáíó=çÑ=
pí~íÉëI=áí=ëÜçì äÇ=ÄÉ=çéÉå=Ñçê=~ää=pí~íÉë=
ï áíÜçì í=~åó=êÉëíêáÅíáçå=~åÇ=ÇáëÅêáã áå~íáçåK

?qÜÉ=mêÉëáÇÉåíá~ä=` çì åÅáä=çÑ=íÜÉ=e ì å=
Ö~êá~å=mÉçéäÉDë=oÉéì ÄäáÅ=~äëç=ÇÉÅä~êÉë=íÜ~í=
^ êíáÅäÉ=P=çÑ=íÜÉ=̀ çåî Éåíáçå=áë=~í=î ~êá~åÅÉ=
ï áíÜ=íÜÉ=r k =d ÉåÉê~ä=̂ ëëÉã ÄäóDë=oÉëçäì =
íáçå=k çK=NRNQLu s =çÑ=a ÉÅÉã ÄÉê=NQI=fVSMN=
çå=íÜÉ=Öê~åíáåÖ=çÑ=áåÇÉéÉåÇÉåÅÉ=íç=íÜÉ=
Åçäçåá~ä=Åçì åíêáÉë=~åÇ=éÉçéäÉëI=ï ÜáÅÜ=ÇÉ=
Åä~êÉÇ=íÜÉ=åÉÅÉëëáíó=çÑ=íÜÉ=ì åÅçåÇáíáçå~ä=
Éäáã áå~íáçå=çÑ=~ää=Ñçêã ë=çÑ=Åçäçåá~äáëã K?

xqo ^ a r ` qfl k N= � =qo ^ k pi ^ qfl k Oz

i É=̀ çåëÉáä=éêÝëáÇÉåíáÉä=ÇÉ=ä~=oÝéì Ääáèì É=
éçéì ä~áêÉ=ÜçåÖêçáëÉ=ÇÝÅä~êÉ=èì É=äÉ=é~ê~=
Öê~éÜÉ=O=ÇÉ=äD~êíáÅäÉ=ff=ÇÉ=ä~=̀ çåî Éåíáçå=ëì ê=
äÉ=o ðÖäÉã Éåí=áåíÉêå~íáçå~ä=ÇÉ=NVTO=éçì ê=
éêÝî Éåáê=äÉë= ~ÄçêÇ~ÖÉë=Éå=ã ÉêI= èì á=åÉ=
éÉêã Éí=é~ë=Ł=ÅÉêí~áåë=bí~íë=ÇÉ=ÇÉî Éåáê=
m~êíáÉë=Ł=ä~=` çåî ÉåíáçåI=~=ì å=Å~ê~ÅíðêÉ=
ÇáëÅêáã áå~íçáêÉK=i ~=` çåî Éåíáçå=íê~áíÉ=ÇÉ=
èì Éëíáçåë=èì á=áåíÝêÉëëÉåí=íçì ë=äÉë=bí~íë=Éí=
é~ê=ÅçåëÝèì ÉåíI=Éå=î Éêíì =Çì =éêáåÅáéÉ=ÇÉ=
äDÝÖ~äáíÝ=ëçì î Éê~áåÉ=ÉåíêÉ=äÉë=bí~íëI=ÉääÉ=
ÇÉî ê~áí=ýíêÉ=çì î ÉêíÉ=Ł=ä~=é~êíáÅáé~íáçå=ÇÉ=
íçì ë=äÉë=bí~íë=ë~åë=~ì Åì åÉ=êÉëíêáÅíáçå=åá=
ÇáëÅêáã áå~íáçåK
i É=̀ çåëÉáä=éêÝëáÇÉåíáÉä=ÇÉ=ä~=oÝéì Ääáèì É=

éçéì ä~áêÉ=ÜçåÖêçáëÉ=ÇÝÅä~êÉ=ÝÖ~äÉã Éåí=èì É=
äD~êíáÅäÉ=fff=ÇÉ=ä~=̀ çåî Éåíáçå=Éëí=Éå=Åçåíê~=
ÇáÅíáçå=~î ÉÅ=ä~=êÝëçäì íáçå=åœ=NRNQLu s =Çì =
NQ=ÇÝÅÉã ÄêÉ=fVSMD=ÇÉ=äD̂ ëëÉã ÄäÝÉ=ÖÝåÝ=
ê~äÉ=ÇÉë=k ~íáçåë= r åáÉë= ëì ê=äDçÅíêçá=ÇÉ=
äDáåÇÝéÉåÇ~åÅÉ=~ì ñ=é~óë=Éí=~ì ñ=éÉì éäÉë=Åç=
äçåá~ì ñI=èì á=éêçÅä~ã É=ä~=åÝÅÉëëáíÝ=ÇDì åÉ=
Ýäáã áå~íáçå=áåÅçåÇáíáçååÉääÉ=ÇÉ=íçì íÉë=äÉë=
Ñçêã Éë=ÇÉ=Åçäçåá~äáëã ÉK

ol j ^ k f^ o l r j ^ k fb

xqo ^ k pi ^ qfl k Oz

E~F= qÜÉ=̀ çì åÅáä=çÑ=pí~íÉ=çÑ=íÜÉ=pçÅá~ä=
áëí=o Ééì ÄäáÅ=çÑ=o çã ~åá~=ÅçåëáÇÉêë=íÜ~í=íÜÉ=
éêçî áëáçåë=çÑ=o ì äÉ=NUEOF=çÑ=íÜÉ=̀ çåî Éåíáçå=
~êÉ=åçí=áå=~ÅÅçêÇ=ï áíÜ=íÜÉ=éêáåÅáéäÉ=ï ÜÉêÉ=
Äó=áåíÉêå~íáçå~ä=íêÉ~íáÉëI=íÜÉ=çÄàÉÅíáî Éë=~åÇ=
~áã ë= çÑ=ï ÜáÅÜ=~êÉ=çÑ=ÅçåÅÉêå=íç= íÜÉ=
áåíÉêå~íáçå~ä=Åçã ã ì åáíó=~ë= ~= ï ÜçäÉI=
ëÜçì äÇ=ÄÉ=çéÉå= íç= é~êíáÅáé~íáçå=Äó=~ää=
pí~íÉëK
�= EÄF= qÜÉ=̀ çì åÅáä=çÑ=pí~íÉ=çÑ=íÜÉ=pçÅá~ä=
áëí=o Ééì ÄäáÅ=çÑ=o çã ~åá~=ÅçåëáÇÉêë=íÜ~í=íÜÉ=
ã ~áåíÉå~åÅÉ=áå=~=ëí~íÉ=çÑ=ÇÉéÉåÇÉåÅÉ=çÑ=
ÅÉêí~áå=íÉêêáíçêáÉëI=íç=ï ÜáÅÜ=íÜÉ=éêçî áëáçåë

…~F= i É=̀ çåëÉáä=ÇDbí~í=ÇÉ=ä~=oÝéì Ääáèì É=
pçÅá~äáëíÉ=ÇÉ=o çì ã ~åáÉ=ÅçåëáÇðêÉ=èì É=äÉë=
éêÝî áëáçåë=ÇÉ=äD~êíáÅäÉ=NUI=é~ê~Öê~éÜÉ=O=ÇÉ=
ä~=̀ çåî Éåíáçå=åÉ=ëçåí=é~ë=Éå=ÅçåÅçêÇ~åÅÉ=
~î ÉÅ=äÉ=éêáåÅáéÉ=ëÉäçå=äÉèì Éä=äÉë=íê~áíÝë=
áåíÉêå~íáçå~ì ñ=Ççåí=äDçÄàÉí=Éí=äÉ=Äì í=áåíÝêÉë=
ëÉåí=ä~=Åçã ã ì å~ì íÝ=áåíÉêå~íáçå~äÉ=Ç~åë=ëçå=
ÉåëÉã ÄäÉ=Ççáî Éåí=ýíêÉ=çì î Éêíë=Ł=ä~=é~êíáÅá=
é~íáçå=ÇÉ=íçì ë=äÉë=bí~íëK
…ÄF= i É=̀ çåëÉáä=ÇDbí~í=ÇÉ=ä~=oÝéì Ääáèì É=

pçÅá~äáëíÉ=ÇÉ=o çì ã ~åáÉ=ÅçåëáÇðêÉ=èì É=äÉ=
ã ~áåíáÉå=ÇÉ=äDÝí~í=ÇÉ=ÇÝéÉåÇ~åÅÉ=ÇÉ=ÅÉê=
í~áåë=íÉêêáíçáêÉë=~ì ñèì Éäë=ëÉ=êÝÑðêÉ=ä~=êÝJ

N= r åáíÉÇ=k ~íáçåëI=l ÑÑáÅá~á=oÉÅçêÇë=çÑ=íÜÉ=d ÉåÉê~ä=̂ ëëÉã =
ÄäóI=c áÑíÉÉåíÜ=pÉëëáçåI=pì ééäÉã Éåí=k çK=NS=Ê LQSUQFI=éK=SSK

O=qê~åëä~íáçå=ëì ééäáÉÇ=Äó=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=j ~êáíáã É=
` çåëì äí~íáî É=l êÖ~åáò~íáçåK

D=qê~Çì Åíáçå=Ñçì êåáÉ=é~ê=äDl êÖ~åáë~íáçå=áåíÉêÖçì î ÉêåÉã Éå=
í~äÉ=Åçåëì äí~íáî É=ÇÉ=ä~=å~î áÖ~íáçå=ã ~êáíáã ÉK

O=qê~åëä~íáçå=ëì ééäáÉÇ=Äó=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=j ~êáíáã É=
` çåëì äí~íáî É=l êÖ~åáò~íáçåK

P=k ~íáçåë=r åáÉëI=a çÅì ã Éåíë=çÑÑáÅáÉäë=ÇÉ=äD̂ëëÉã ÄäÝÉ=ÖÝåÝ=
ê~äÉI=èì áåòáðã É=ëÉëëáçåI=pì ééäÝã Éåí=åœ=NS=Ê LQSUQFI=éI=TMK

s çäK= NMRMI=NJNRUOQ



NVTT r åáíÉÇ=k ~íáçåë=� =qs É~íó=pÝêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qs ~áíÝë VP

çÑ=̂ êíáÅäÉ=fff=çÑ=íÜÉ=̀ çåî Éåíáçå=êÉÑÉêI=áë=åçí=
áå=~ÅÅçêÇ=ï áíÜ=íÜÉ=` Ü~êíÉê=çÑ=íÜÉ=r åáíÉÇ=
k ~íáçåë=~åÇ=íÜÉ=ÇçÅì ã Éåíë=~ÇçéíÉÇ=Äó=íÜÉ=
r åáíÉÇ=k ~íáçåë=ÅçåÅÉêåáåÖ=íÜÉ=Öê~åíáåÖ=çÑ=
áåÇÉéÉåÇÉåÅÉ= íç=Åçäçåá~ä=Åçì åíêáÉë=~åÇ=
éÉçéäÉëI=áåÅäì ÇáåÖ=íÜÉ=a ÉÅä~ê~íáçå=çå=íÜÉ=
éêáåÅáéäÉë=çÑ=áåíÉêå~íáçå~ä=ä~ï = ~ÑÑÉÅíáåÖ=
ÑêáÉåÇäó=êÉä~íáçåë=~åÇ=ÅçJçéÉê~íáçå=ÄÉíï ÉÉå=
pí~íÉë=áå=~ÅÅçêÇ~åÅÉ=ï áíÜ=íÜÉ=̀ Ü~êíÉê=çÑ=íÜÉ=
r åáíÉÇ=k ~íáçåëI=ì å~åáã çì ëäó=~ÇçéíÉÇ=Äó=
íÜÉ=r k =d ÉåÉê~ä=̂ ëëÉã Ääó=oÉëçäì íáçå=OSOR=
Eu u s F=çÑ=NVTMID=ï ÜáÅÜ=ëçäÉã åäó=éêçÅä~áã ë=
íÜÉ=êáÖÜí=çÑ=pí~íÉë=íç=ÉåÅçì ê~ÖÉ=~ÅÜáÉî É=
ã Éåí=çÑ=íÜÉ=éêáåÅáéäÉ=çÑ=íÜÉ=Éèì ~äáíó=çÑ=
êáÖÜíë=çÑ=éÉçéäÉë=~åÇ=íÜÉáê=êáÖÜí=íç=í~âÉ=íÜÉáê=
çï å=ÇÉÅáëáçåëI=ï áíÜ=~=î áÉï =íç=éì ííáåÖ=~=
ëï áÑí=ÉåÇ=íç=Åçäçåá~äáëã K

ÖäÉã Éåí~íáçå=ÇÉ=äD~êíáÅäÉ=fff=ÇÉ=ä~=̀ çåî Éå=
íáçå= åDÉëí=é~ë=Éå=ÅçåÅçêÇ~åÅÉ=~î ÉÅ= ä~=
` Ü~êíÉ=ÇÉ=äDl k r =Éí=äÉë=ÇçÅì ã Éåíë=~ÇçéíÝë=
é~ê=äDl êÖ~åáë~íáçå=ÇÉë=k ~íáçåë=r åáÉë=ëì ê=
äDçÅíêçá=ÇÉ=äDáåÇÝéÉåÇ~åÅÉ=~ì ñ=é~óë=Éí=~ì ñ=
éÉì éäÉë=Åçäçåá~ì ñI=ó=Åçã éêáë=ä~=a ÝÅä~ê~=
íáçå=êÉä~íáî É=~ì ñ=éêáåÅáéÉë=Çì =Çêçáí=áåíÉêå~=
íáçå~ä=íçì ÅÜ~åí=äÉë=êÉä~íáçåë=~ã áÅ~äÉë=Éí=ä~=
ÅççéÝê~íáçå=ÉåíêÉ=äÉë=bí~íë=ÅçåÑçêã Ýã Éåí=Ł=
ä~=` Ü~êíÉ=ÇÉë=k ~íáçåë=r åáÉëI=~ÇçéíÝÉ=Ł=
äDì å~åáã áíÝ=é~ê=ä~=êÝëçäì íáçå=ÇÉ=äD̂ ëëÉã =
ÄäÝÉ=ÖÝåÝê~äÉ=ÇÉ=äDl k r =åœ=OSOR=Eu u s F=ÇÉ=
NVTMDI=èì á=éêçÅä~ã É=ëçäÉååÉääÉã Éåí=äÉ=ÇÉ=
î çáê=ÇÉë=bí~íë=ÇÉ=Ñ~î çêáëÉê=ä~=êÝ~äáë~íáçå=Çì =
éêáåÅáéÉ=ÇÉ=äDÝÖ~äáíÝ=ÇÉ=Çêçáíë=ÇÉë=éÉì éäÉë=Éí=
ÇÉ=äÉì ê=Çêçáí=Ł=ÇáëéçëÉê=ÇDÉì ñJã ýã ÉëI=Ç~åë=
äÉ=Äì í=ÇÉ=ã ÉííêÉ=ê~éáÇÉã Éåí=Ñáå=~ì =Åçäçåá~=
äáëã ÉK⁄

pvof^ k =̂ o^ _=obmr _i f` = oËmr _i fn r b=̂ o^ _b=pvofbk k b=

x̂ o ^ _ f` =qbu q=� =qbu qb=̂ o ^ _ bz

^G=gr K=̂ Já

JJ?=àä{ ä=ç=D=JáÑD=

t Gfh öp={
äá~K=ä gààK=àà×

xqo ^ k pi ^ qfl k Oz

KKK=íÜÉ=~ÅÅÉéí~åÅÉ=çÑ=íÜÉ=póêá~å=^ ê~Ä=
oÉéì ÄäáÅ=íç=íÜÉ=êÉÖì ä~íáçåë=ëíáéì ä~íÉÇ=áå=íÜÉ=
ë~áÇ=̀ çåî Éåíáçå=~åÇ=áíë=ê~íáÑáÅ~íáçå=Çç=åçí=
áã éäó=áå=~åó=ï ~ó=íÜÉ=êÉÅçÖåáíáçå=áå=fëê~Éä=
~åÇ=Çç=åçí=äÉ~Ç=íç=áíë=ÉåÖ~ÖÉã Éåí=ï áíÜ=áí=áå=
~åó=ÇÉ~äáåÖë=íÜ~í=ã ~ó=ÄÉ=êÉÖì ä~íÉÇ=Äó=íÜÉ=
ë~áÇ=` çåî ÉåíáçåK

xqo ^ a r ` qfl k Oz

KKK=äD~ÅÅÉéí~íáçå=Éí=ä~=ê~íáÑáÅ~íáçå=é~ê=ä~=
oÝéì Ääáèì É=~ê~ÄÉ=ëóêáÉååÉ=Çì =o ðÖäÉã Éåí=
ÝåçåÅÝ=Ç~åë=ä~ÇáíÉ=Åçåî Éåíáçå=åDáã éäáèì Éåí=
Éå=~ì Åì åÉ=ã ~åáðêÉ=ä~=êÉÅçåå~áëë~åÅÉ=ÇDfë=
ê~Þä=Éí=åÉ=ä~=ÅçåÇì áëÉåí=Ł=~ì Åì å=ê~ééçêí=
~î ÉÅ=äì á=Ç~åë=íçì íÉ=íê~åë~Åíáçå=èì á=éçì êê~áí=
ÇÝÅçì äÉê=ÇÉ=ä~ÇáíÉ=Åçåî ÉåíáçåK

N= r åáíÉÇ=k ~íáçåëI=l ÑÑáÅá~á=oÉÅçêÇë=çÑ=íÜÉ=d ÉåÉê~ä=̂ ëëÉã =
ÄäóI= qï ÉåíóJÑáÑíÜ=pÉëëáçåI=pì ééäÉã Éåí=k çI=OU=Ê LUMOUFI=
éK=NONK

O=qê~åëä~íáçå=ëì ééäáÉÇ=Äó=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=j ~êáíáã É=
` çåëì äí~íáî É=l êÖ~åáò~íáçåK

N= k ~íáçåë=r åáÉëI=a çÅì ã Éåíë=çÑÑáÅáÉäë=ÇÉ=äD̂ëëÉã ÄäÝÉ=ÖÝåÝ=
ê~äÉI=î áåÖíJÅáåèì áðã É=ëÉëëáçåI=pì ééäÝã Éåí=åœ=OU=Ê LUMOUFI=
éK=NPNI

O=qê~Çì Åíáçå=Ñçì êåáÉ=é~ê=äDl êÖ~åáë~íáçå=áåíÉêÖçì î Éã Éã Éå=
í~äÉ=Åçåëì äí~íáî É=ÇÉ=ä~=å~î áÖ~íáçå=ã ~êáíáã ÉK

s çäK=NMRMI=NJNRUOQ



VQ r åáíÉÇ=k ~íáçåë=� =qêÉ~íó=pÝêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë NVTT

r k fl k =l c =pl s fbq=
pl ` f^ i fpq=obmr _i f` p

r k fl k =a bp=oËmr _i fn r bp=
pl ` f^ i fpqbp=pl s fËqfn r bp

xo r ppf^k =qbuq=� =qbuqb=o r ppbz=

…NK= ` l h FP=` l _ Sq` h e u =` çáà~~gfe ` qe e ` ` h e u =mÉÅåóÙgäe h =p~e _ gfe ` qI=e ql =ffl gfl J
ñÉååÉ=åóe h ñ~=O=Åñ~qÄe =ff=h çe _ É~áàe e =ç=j Éñã óe ~éçÑäe Äáñ=åé~ëã á~ñ=åéÉ~óåéÉ~ÅJ
e Se e e =` ql gfh e l _ ` e e e =` ó{ l _ =_ =j l éÉ=NVTO=c l r ~I=` l c gá~` e l =h l ql é l j ó=e _ h l ql éÄáÉ
êçÅóå~éÅq_ ~=àáe ááá~áçqÅ~=_ l pj l gh e l ` qe = ` q~qí= óå~Åqe e h ~j e = pql e = h l e _ ` e f{e e I
e l ` e q=Ñäe ` h ée j e e ~r e l e _Ääe =u ~é~h q` éI=e = ` e e q~` qI= e ql =h l e _Ée fgIe e =_ =` l l q_ ` qJ
` q_ e e =Å=åée _ r e åçj =ÅóëÉéÉe e çêç=é~ëÉe ` q_ ~=êçÅóå~éÅq_ =åçàágh e ~=ðÄêêÄ=l qh éÄêê~=
e gfe =óå~Åqe e =_ ` ` u =ë~e e qÉéÉÅç_ ~e e Äáñ=êçÅóå~éÅq_ =SÉ~=h ~h l e Jàáå¾ç=e e ` h ée j e ~~áàe e
e = l êé~e e e ` e e e =e

…OK= ` l h a p= ` l _ ` q` h e u = ` çwge ~àfe ` qe e É̀ h e u =mÉÅåóÙgfe h =` e e q~` q= _ ` l Ùu l Ñäe J=
j Ääj =qPh ⁄ ` É=PPe _ e qÄI=e ql =ål gfl u ` e e e =` q~qÄe =fff=h l e _ ` e f{ e e =l =j ÉuÑäóe ~él Ñäe t u
åé~_ e gá~ñ=åéÉ~óåéÉñåÉe e e =̀ ql gfh e l _ ` e e e =Åóåçë=_=j çéÉ=NVTO=êçå~I=h ~Å~áçã åÉÅ~=
é~ÅåéçÅqé~e ` e e e =ÉÉ=óå~Åqe e h ~j å=ÑäÉ×áÅq_ e e = h l e b` e f{e e = å~=qÉééì qçéì e I= ë~=
j É~h Ñäó~~éçÑäe ÄáÉ=l qe çã Ée e ~=h l qçéÄáñ=l e e =e ÉÅóq=l q_ Éq` q_ ` e e l ÅqÄI=…_ gá~áçqÅ~=
óÅq~éÉëáåì j e =e =åél qe _ çéÉå~q=ÑäÉáì á~é~{e =cÉe Éé~àáÄe l e =̂ ÅÅ~j ÙgáÉå=l éê~ã áë~J=
f{e e =MSJÄÉÑäe e Ée e Äáñ=e ~á{e áá=ç=åéÉåçÉê~_ gáÉe e e =~Éë~ëe ` e j l ` qe =h çåçe e ~àáÄe Äáj =
` qé~~~ï =e =e ~éçàà~j =EmÉ~çàáál _ áe e =NRNQ=Eu s F=l q=NQ=~Éh ~¾é~=NVSM=êçÑä~FI=åéç_ çëêàá~J=
` e _ fa ` e =e ÉçÙñçÑäe j l ` qÄ=e Éë~j ÉÖàáe qÉàáÄe l =e =¾Éëçêç_ çéçååç=åçàáçñe qÄ=h l e ÉáX=h l J=

_ l =_ÅÉñ=Éêç=Eéçéj ~ñ=e

xqo ^ k pi ^ qfl k Nz

qÜÉ=r åáçå=çÑ=pçî áÉí=pçÅá~äáëí=o Ééì ÄäáÅë=
ÇÉÅä~êÉë=íÜ~í=̂ êíáÅäÉ=ffI=é~ê~Öê~éÜ=OI=çÑ=íÜÉ=
NVTO= ` çåî Éåíáçå=çå= íÜÉ= fåíÉêå~íáçå~ä=
oÉÖì ä~íáçåë=Ñçê=mêÉî ÉåíáåÖ=` çääáëáçåë=~í=
pÉ~I=ì åÇÉê=ï ÜáÅÜ=ÅÉêí~áå=pí~íÉë=~êÉ=éêÉ=
Åäì ÇÉÇ=Ñêçã =ÄÉÅçã áåÖ=é~êíáÉë=íç=íÜ~í=̀ çå=
î ÉåíáçåI=áë=çÑ=~=ÇáëÅêáã áå~íçêó=ÅÜ~ê~ÅíÉêI=
~åÇ=ÅçåëáÇÉêë=íÜ~íI=áå=~ÅÅçêÇ~åÅÉ=ï áíÜ=íÜÉ=
éêáåÅáéäÉ=çÑ=íÜÉ= ëçî ÉêÉáÖå=Éèì ~äáíó=çÑ=
pí~íÉëI=íÜÉ=̀ çåî Éåíáçå=ëÜçì äÇ=ÄÉ=çéÉå=íç=
é~êíáÅáé~íáçå=Äó=~ää=áåíÉêÉëíÉÇ=pí~íÉë=ï áíÜ=
çì í=ÇáëÅêáã áå~íáçå=çê=êÉëíêáÅíáçåK
qÜÉ=r åáçå=çÑ=pçî áÉí=pçÅá~äáëí=o Ééì ÄäáÅë=

~äëç=ÇÉÉã ë=áí=åÉÅÉëë~êó=íç=ÇÉÅä~êÉ=íÜ~í=íÜÉ=
éêçî áëáçåë=çÑ=̂ êíáÅäÉ=fff=çÑ=íÜÉ=NVTO=̀ çå=
î Éåíáçå=çå=íÜÉ=fåíÉêå~íáçå~ä=oÉÖì ä~íáçåë=
Ñçê=mêÉî ÉåíáåÖ=̀ çääáëáçåë=~í=pÉ~I=ÅçåÅÉêå=
áåÖ=íÜÉ=ÉñíÉåëáçå=çÑ=áíë=~ééäáÅ~íáçå=íç=~=
íÉêêáíçêó=Ñçê=ï ÜçëÉ=áåíÉêå~íáçå~ä=êÉä~íáçåë=~=
` çåíê~ÅíáåÖ=m~êíó=áë=êÉëéçåëáÄäÉI=~êÉ=çì í=
Ç~íÉÇ=~åÇ=Åçåíê~êó=íç=íÜÉ=a ÉÅä~ê~íáçå=çÑ=íÜÉ=
d ÉåÉê~ä=̂ ëëÉã Ääó=çÑ=íÜÉ=r åáíÉÇ=k ~íáçåë=çå=
íÜÉ=Öê~åíáåÖ=çÑ=áåÇÉéÉåÇÉåÅÉ=íç=Åçäçåá~ä

xqo ^ a r ` qfl k Nz

i É=d çì î ÉêåÉã Éåí=ÇÉ=äDr åáçå=ÇÉë=oÝ=
éì Ääáèì Éë= ëçÅá~äáëíÉë= ëçî áÝíáèì Éë=ÇÝÅä~êÉ=
èì É=äÉ=é~ê~Öê~éÜÉ=O=ÇÉ=äD~êíáÅäÉ=ff=ÇÉ=ä~=
` çåî Éåíáçå=ëì ê=äÉ=o ðÖäÉã Éåí=áåíÉêå~íáçå~ä=
ÇÉ=NVTO=éçì ê=éêÝî Éåáê=äÉë=~ÄçêÇ~ÖÉë=Éå=
ã ÉêI=èì á=Éã éýÅÜÉ=ÅÉêí~áåë=bí~íë=ÇÉ=ÇÉî Éåáê=
é~êíáÉë=Ł=ä~=̀ çåî ÉåíáçåI=~=ì å=Å~ê~ÅíðêÉ=ÇÉ=
ÇáëÅêáã áå~íáçå=Éí=áä=Éëíáã ÉI=ÅçåÑçêã Ýã Éåí=
~ì = éêáåÅáéÉ=ÇÉ=äDÝÖ~äáíÝ=ëçì î Éê~áåÉ=ÇÉë=
bí~íëI=èì É=ä~=̀ çåî Éåíáçå=Ççáí=ýíêÉ=çì î ÉêíÉ=Ł=
ä~=é~êíáÅáé~íáçå=ÇÉ=íçì ë=äÉë=bí~íë=áåíÝêÉëëÝë=
ë~åë=ÇáëÅêáã áå~íáçå=çì =êÉëíêáÅíáçåK
i É=d çì î ÉêåÉã Éåí=ÇÉ=äDr åáçå=ÇÉë=oÝ=

éì Ääáèì Éë=ëçÅá~äáëíÉë= ëçî áÝíáèì Éë=íáÉåí=
ÝÖ~äÉã Éåí=Ł=ÇÝÅä~êÉê=èì É=äÉë=Çáëéçëáíáçåë=ÇÉ=
äD~êíáÅäÉ=fff=ÇÉ=ä~=̀ çåî Éåíáçå=ëì ê=äÉ=o ðÖäÉ=
ã Éåí=áåíÉêå~íáçå~ä=ÇÉ=NVTO=éçì ê=éêÝî Éåáê=
äÉë=~ÄçêÇ~ÖÉë=Éå=ã ÉêI=èì á=ÅçåÅÉêåÉåí=äDÉñ=
íÉåëáçå=ÇÉ=ëçå=~ééäáÅ~íáçå=Ł=ì å=íÉêêáíçáêÉ=
Ççåí=äÉë=êÉä~íáçåë=áåíÉêå~íáçå~äÉë=ëçåí=Åçå=
ÑáÝÉë=Ł=ä~=êÉëéçåë~ÄáäáíÝ=ÇDì åÉ=m~êíáÉ=Åçå=
íê~Åí~åíÉI=ëçåí=éÝêáã ÝÉë=Éí=Åçåíê~áêÉë=Ł=ä~=
ÇÝÅä~ê~íáçå=ÇÉ=äD̂ ëëÉã ÄäÝÉ=ÖÝåÝê~äÉ=ÇÉë

D=qê~åëä~íáçå=ëì ééäáÉÇ=Äó=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=j ~êáíáã É=
` çåëì äí~íáî É=l êÖ~åáò~íáçåK

N= qê~Çì Åíáçå=Ñçì êåáÉ=é~ê=äDl êÖ~åáë~íáçå=áåíÉêÖçì î Éã Éã Éå=
í~äÉ=Åçåëì äí~íáî É=ÇÉ=ä~=å~î áÖ~íáçå=ã ~êáíáã ÉK

s çäK= NMRMI=NJNRUOQ



NVTT r åáíÉÇ=k ~íáçåë=� =qêÉ~íó=pÝêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë VR

Åçì åíêáÉë= ~åÇ=éÉçéäÉë=EoÉëçäì íáçå= NRNQ=
Eu s F=çÑ=NQ=a ÉÅÉã ÄÉê=fVSMFIN= ï ÜáÅÜ=éêç=
Åä~áã ÉÇ=íÜÉ=åÉÅÉëëáíó=çÑ=ÄêáåÖáåÖ=íç= ~=
ëéÉÉÇó=~åÇ=ì åÅçåÇáíáçå~ä=ÉåÇ=Åçäçåá~äáëã =
áå=~ää=áíë=Ñçêã ë=~åÇ=ã ~åáÑÉëí~íáçåëK

k ~íáçåë=r åáÉë=ëì ê=äDçÅíêçá=ÇÉ=äDáåÇÝéÉå=
Ç~åÅÉ=~ì ñ=é~óë=Éí=~ì ñ=éÉì éäÉë=Åçäçåá~ì ñ=
xêÝëçäì íáçå= NRNQ=Eu s F=Çì = NQ=ÇÝÅÉã ÄêÉ=
fVSMNzI= èì á=éêçÅä~ã ~áí=ä~=åÝÅÉëëáíÝ=ÇÉ=
ã ÉííêÉ=Ñáå=ê~éáÇÉã Éåí=Éí=áåÅçåÇáíáçååÉääÉ=
ã Éåí= ~ì =Åçäçåá~äáëã É= ëçì ë= íçì íÉë= ëÉë=
Ñçêã Éë=Éí=Ç~åë=íçì íÉë=ëÉë=ã ~åáÑÉëí~íáçåëK

` wb` e l pi l s ^ h f^

KKK=?íÜ~í=íÜÉ=éêçî áëáçå=çÑ=̂ êíáÅäÉ=ffI=é~ê~=
Öê~éÜ=O=çÑ=íÜÉ=̀ çåî Éåíáçå=çå=íÜÉ=fåíÉêå~=
íáçå~ä=oÉÖì ä~íáçåë=Ñçê=mêÉî ÉåíáåÖ=` çääá=
ëáçåë=~í=pÉ~� ` l i o bd =Ei çåÇçåI=NVTOF=
éêÉî Éåíë=ëçã É=pí~íÉë=Ñêçã =ÄÉÅçã áåÖ=é~ê=
íáÉë=íç=íÜÉ=̀ çåî ÉåíáçåK=fí=áë=íÜÉêÉÑçêÉ=çÑ=íÜÉ=
çéáåáçå= íÜ~í= íÜÉ= ` çåî Éåíáçå= ëÜçì äÇ=ÄÉ=
çéÉåÉÇ=íç=~ää=íÜÉ=áåíÉêÉëíÉÇ=Åçì åíêáÉë=áå=
âÉÉéáåÖ=ï áíÜ=íÜÉ=éêáåÅáéäÉ=çÑ=Éèì ~ä=ëçî Éê=
ÉáÖåíó=çÑ=pí~íÉëK
?qÜÉ=` òÉÅÜçëäçî ~â=pçÅá~äáëí=o Ééì ÄäáÅ=

ÇÉÉã ë=áí=~äëç=åÉÅÉëë~êó=íç=ÇÉÅä~êÉ=íÜ~í=íÜÉ=
éêçî áëáçå=çÑ=̂ êíáÅäÉ=fff=çÑ=íÜÉ=̀ çåî ÉåíáçåI=
ÇÉ~äáåÖ=ï áíÜ=íÜÉ=ÉñíÉåëáçå=çÑ=áíë=î ~äáÇáíó=íç=
íÉêêáíçêáÉë=Ñçê=ï ÜçëÉ=áåíÉêå~íáçå~ä=êÉä~íáçåë=
íÜÉ=é~êíó=íç=íÜÉ=̀ çåî Éåíáçå=áë=êÉëéçåëáÄäÉI=
áë= ~í=î ~êá~åÅÉ=ï áíÜ=íÜÉ=r åáíÉÇ=k ~íáçåë=
d ÉåÉê~ä=^ ëëÉã Ääó=a ÉÅä~ê~íáçå=çå= íÜÉ=
d ê~åíáåÖ=çÑ=fåÇÉéÉåÇÉåÅÉ=íç= ` çäçåá~ä=
` çì åíêáÉë=~åÇ=mÉçéäÉë=EoÉëçäì íáçå=NRNQ=
Eu s F=çÑ=NQ=a ÉÅÉã ÄÉê=fVSMFN= ï ÜáÅÜ=éêç=
Åä~áã ÉÇ=íÜÉ=åÉÅÉëëáíó=çÑ=éì ííáåÖ=~=ëéÉÉÇó=
~åÇ=ì åÅçåÇáíáçå~ä=ÉåÇ=íç=Åçäçåá~äáëã =áå=~ää=
áíë=Ñçêã ë=~åÇ=ã ~åáÑÉëí~íáçåëK?

q` e b` l pi l s ^ n r fb

xqo ^ a r ` qfl k O=�� =qo ^ k pi ^ qfl k Pz

KKK=~ì ñ=íÉêã Éë=ÇÉë=Çáëéçëáíáçåë=Çì =é~ê~=
Öê~éÜÉ=O=ÇÉ=äD~êíáÅäÉ=ff=ÇÉ=ä~=̀ çåî Éåíáçå=ëì ê=
äÉ=o ðÖäÉã Éåí=áåíÉêå~íáçå~ä=ÇÉ=NVTO=éçì ê=
éêÝî Éåáê=äÉë=~ÄçêÇ~ÖÉë=Éå=ã ÉêI=ÅÉêí~áåë=
bí~íë=åÉ=éÉì î Éåí=é~ë=ÇÉî Éåáê=m~êíáÉë=Ł=ä~=
` çåî ÉåíáçåK= i É= d çì î ÉêåÉã Éåí= íÅÜÝÅç=
ëäçî ~èì É=Éëíáã É=ÇçåÅ=èì É=ä~=` çåî Éåíáçå=
ÇÉî ê~áí=ýíêÉ=çì î ÉêíÉ=Ł=íçì ë=äÉë=é~óë=áåíÝêÉë=
ëÝëI=ÅçåÑçêã Ýã Éåí=~ì =éêáåÅáéÉ=ÇÉ=äDÝÖ~äáíÝ=
Éí=ÇÉ=ä~=ëçì î Éê~áåÉíÝ=ÇÉë=bí~íëK
i ~=oÝéì Ääáèì É=ëçÅá~äáëíÉ=íÅÜÝÅçëäçî ~èì É=

Éëíáã É=Éå=çì íêÉ=åÝÅÉëë~áêÉ=ÇÉ=ÇÝÅä~êÉê=èì É=
äÉë=Çáëéçëáíáçåë=ÇÉ=äD~êíáÅäÉ=fff=ÇÉ=ä~=̀ çå=
î Éåíáçå=êÉä~íáî Éë=Ł=äDÉñíÉåëáçå=ÇÉ=ëçå=~ééäá=
Å~íáçå= ~ì ñ= íÉêêáíçáêÉë=Ççåí= äÉë= êÉä~íáçåë=
áåíÉêå~íáçå~äÉë=ëçåí=~ëëì êÝÉë=é~ê=ì åÉ=m~êíáÉ=
Ł=ä~=̀ çåî Éåíáçå=ëçåí=Åçåíê~áêÉë=Ł=ä~=a ÝÅä~=
ê~íáçå=ÇÉ=äD̂ ëëÉã ÄäÝÉ=ÖÝåÝê~äÉ=ÇÉë=k ~íáçåë=
r åáÉë=ëì ê=äDçÅíêçá=ÇÉ=äDáåÇÝéÉåÇ~åÅÉ=~ì ñ=
é~óë=Éí= ~ì ñ= éÉì éäÉë=Åçäçåá~ì ñ= xêÝëçäì =
íáçå=NRNQ=Eu s F=Çì =NQ=ÇÝÅÉã ÄêÉ=fVSMDzI=èì á=
éêçÅä~ã ~áí=ä~=åÝÅÉëëáíÝ=ÇÉ=ã ÉííêÉ=ê~éáÇÉ=
ã Éåí=Éí=áåÅçåÇáíáçååÉääÉã Éåí=Ñáå=~ì =Åçäç=
åá~äáëã É=ëçì ë=íçì íÉë=ëÉë=Ñçêã Éë=Éí=Ç~åë=
íçì íÉë=ëÉë=ã ~åáÑÉëí~íáçåëK

N= r åáíÉÇ=k ~íáçåëI=l ÑÑáÅá~á=oÉÅçêÇë=çÑ=íÜÉ=d ÉåÉê~ä=̂ ëëÉã =
ÄäóI=c áÑíÉÉåíÜ=pÉëëáçåI=pì ééäÉã Éåí=k çK=NS=Ê LQSUQFI=éK=SSK

N= k ~íáçåë=r åáÉëI=a çÅì ã Éåíë=çÑÑáÅáÉäë=ÇÉ=äD̂ëëÉã ÄäÝÉ=ÖÝåÝ=
ê~äÉI=èì áåòáðã É=ëÉëëáçåI=pì ééäÝã Éåí=åœ=NS=Ê LQSUQFI=éK=TMK

O=qê~Çì Åíáçå=Ñçì êåáÉ=é~ê=äDl êÖ~åáë~íáçå=áåíÉêÖçì î ÉêåÉã Éå=
í~äÉ=Åçåëì äí~íáî É=ÇÉ=ä~=å~î áÖ~íáçå=ã ~êáíáã ÉK

P=qê~åëä~íáçå=ëì ééäáÉÇ=Äó=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=j ~êáíáã É=
` çåëì äí~íáî É=l êÖ~åáò~íáçåK

s çäK= NMRMI=NJNRUOQ
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cfk ^ i =̂ ` q=l c=qe b=fk qbo k ^ qfl k ^ i =̀ l k cbo bk ` b=l k =o bs fpfl k =l c=
qe b=fk qbo k ^ qfl k ^ i =o bd r i ^ qfl k p=cl o =mo bs bk qfk d =` l i i f=
pfl k p=^ q=pb^ I=NVTO

NK= r éçå=íÜÉ=áåî áí~íáçå=çÑ=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=j ~êáíáã É=̀ çåëì äí~íáî É=l êÖ~åáò~=
íáçå=~=̀ çåÑÉêÉåÅÉ=ï ~ë=ÜÉäÇ=áå=i çåÇçå=Ñêçã =Q=l ÅíçÄÉê=íç=OM=l ÅíçÄÉê=NVTO=Ñçê=íÜÉ=éì êéçëÉ=
çÑ=êÉî áëáåÖ=íÜÉ=fåíÉêå~íáçå~ä=oÉÖì ä~íáçåë=Ñçê=mêÉî ÉåíáåÖ=` çääáëáçåë=~í=pÉ~I=NVSMK

OK= qÜÉ=d çî Éêåã Éåíë=çÑ=íÜÉ=Ñçääçï áåÖ=pí~íÉë=ï ÉêÉ=êÉéêÉëÉåíÉÇ=Äó=a ÉäÉÖ~íáçåë=~í=íÜÉ=
` çåÑÉêÉåÅÉW
^ êÖÉåíáå~= fåÇá~= mçä~åÇ
^ ì ëíê~äá~= fåÇçåÉëá~= mçêíì Ö~ä
_ ÉäÖáì ã = fê~å= o çã ~åá~
_ ê~òáä= fêÉä~åÇ= pçì íÜ=^ ÑêáÅ~
_ ì äÖ~êá~= fí~äó= pé~áå
` ~å~Ç~= g~é~å= pï ÉÇÉå
` Éåíê~ä=^ ÑêáÅ~å=oÉéì ÄäáÅ= h Üã Éê=oÉéì ÄäáÅ= qÜ~áä~åÇ
` ÜáäÉ= h çêÉ~I=oÉéì ÄäáÅ=çÑ= r åáçå=çÑ=pçî áÉí=pçÅá~äáëí
` ì Ä~= h ì ï ~áí= o Ééì ÄäáÅë
a Éåã ~êâ= i áÄÉêá~= r åáíÉÇ=h áåÖÇçã =çÑ=d êÉ~í
cÉÇÉê~ä=oÉéì ÄäáÅ=çÑ=d ÉêJ= j ÉñáÅç= _ êáí~áå= ~åÇ= k çêíÜÉêå
ã ~åó= k ÉíÜÉêä~åÇë= fêÉä~åÇ

cáåä~åÇ= k Éï =wÉ~ä~åÇ= r åáíÉÇ=pí~íÉë=çÑ=̂ ã ÉêáÅ~
cê~åÅÉ= k áÖÉêá~= s ÉåÉòì Éä~
d Ü~å~= k çêï ~ó= s áÉíå~ã
d êÉÉÅÉ= m~å~ã ~= w~áêÉI=oÉéì ÄäáÅ=çÑ
fÅÉä~åÇ= mÜáäáééáåÉë

PK= qÜÉ=d çî Éêåã Éåíë=çÑ=íÜÉ=Ñçääçï áåÖ=pí~íÉë=ï ÉêÉ=êÉéêÉëÉåíÉÇ=~í=íÜÉ=̀ çåÑÉêÉåÅÉ=Äó=
l ÄëÉêî ÉêëW
fê~è= i áÄó~å=^ ê~Ä= m~âáëí~å=
i ÉÄ~åçå= oÉéì ÄäáÅ= pï áíòÉêä~åÇ

qÜÉ=d çî Éêåã Éåí=çÑ=e çåÖ=h çåÖ=~äëç=ëÉåí=~å=l ÄëÉêî ÉêK
QK= qÜÉ=Ñçääçï áåÖ=áåíÉêÖçî Éêåã Éåí~ä=çêÖ~åáò~íáçåë=ëÉåí=o ÉéêÉëÉåí~íáî Éë=íç=íÜÉ=

` çåÑÉêÉåÅÉW
r åáíÉÇ=k ~íáçåë
bÅçåçã áÅ=` çã ã áëëáçå=Ñçê=bì êçéÉ=Eb` bF
fåíÉêå~íáçå~ä=̀ áî áä=̂ î á~íáçå=l êÖ~åáò~íáçå=Ef` ^ l F
RK= qÜÉ=Ñçääçï áåÖ=åçåJÖçî Éêåã Éåí~ä=çêÖ~åáò~íáçåë=ï ÉêÉ=êÉéêÉëÉåíÉÇ=~í=íÜÉ=̀ çåÑÉê=

ÉåÅÉ=Äó=l ÄëÉêî ÉêëW
fåíÉêå~íáçå~ä=^ ëëçÅá~íáçå=çÑ=i áÖÜíÜçì ëÉ=^ ì íÜçêáíáÉë=Ef^ i ^ F
fåíÉêå~íáçå~ä=` çåÑÉÇÉê~íáçå=çÑ=cêÉÉ=qê~ÇÉ=r åáçåë=Ef` cqr F
fåíÉêå~íáçå~ä=̀ Ü~ã ÄÉê=çÑ=pÜáééáåÖ=Ef` pF
fåíÉêå~íáçå~ä=j ~êáíáã É=máäçíëD=^ ëëçÅá~íáçå=Efj m̂ F
l áä=` çã é~åáÉëD=fåíÉêå~íáçå~ä=j ~êáåÉ=cçêì ã =El ` fj cF
mÉêã ~åÉåí=fåíÉêå~íáçå~ä=̂ ëëçÅá~íáçå=çÑ=k ~î áÖ~íáçå=` çåÖêÉëëÉë=Emf^ k ` F
SK= qÜÉ=` çåÑÉêÉåÅÉ=ÉäÉÅíÉÇ=` ~éí~áå=h K=gK=k K=t áÉI=e É~Ç=çÑ=íÜÉ=ÇÉäÉÖ~íáçå=çÑ=

k çêï ~óI=~ë=mêÉëáÇÉåí=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉK

s çäK= NMRMI= j RUOQ
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TK= ` ~éí~áå=cK=mK=pçÜåâÉ=EcÉÇÉê~ä=oÉéì ÄäáÅ=çÑ=d Éêã ~åóFI=` ~éí~áå=̂ K=gK=k áâçäçî =
E_ ì äÖ~êá~FI=o É~êJ^ Çã áê~ä=gK=^ K=̂ äî ~êÉò=Ê êÖÉåíáå~FI=̀ ~éí~áå=e K=pK=̂ íã ~Çà~=EfåÇçåÉëá~F=
~åÇ=̀ ~éí~áå=t K=s ~äâÉåáÉê=Ei áÄÉêá~F=ï ÉêÉ=ÉäÉÅíÉÇ=~ë=s áÅÉJmêÝëáÇÉåíë=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉK

UK= qÜÉ=pÉÅêÉí~êóJd ÉåÉê~ä=çÑ=íÜÉ=` çåÑÉêÉåÅÉ=ï ~ë=j êK= ` çäáå=d ç~Ç=EpÉÅêÉí~êóJ=
d ÉåÉê~ä=çÑ=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=j ~êáíáã É=̀ çåëì äí~íáî É=l êÖ~åáò~íáçåF=~åÇ=íÜÉ=a Ééì íó=
pÉÅêÉí~êóJd ÉåÉê~ä=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉ=ï ~ë=j êK=gK=n ì ÝÖì áåÉê=Ea Ééì íó=pÉÅêÉí~êóJd ÉåÉê~ä=çÑ=
íÜÉ=l êÖ~åáò~íáçåFK=qÜÉ=bñÉÅì íáî É=pÉÅêÉí~êó=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉ=ï ~ë=̀ ~éí~áå=̂ K=p~î ÉäáÉî =
EpÉÅêÉí~êó=çÑ=íÜÉ=j ~êáíáã É=p~ÑÉíó=` çã ã áííÉÉ=çÑ=íÜÉ=l êÖ~åáò~íáçåF=~åÇ=íÜÉ=a Ééì íó=
bñÉÅì íáî É=pÉÅêÉí~êó=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉ=ï ~ë=̀ ~éí~áå=wK=k K=pÇçì Öçë=Ee É~Ç=çÑ=íÜÉ=j ~êáåÉ=
p~ÑÉíó=a áî áëáçå=çÑ=íÜÉ=l êÖ~åáò~íáçåFK

VK= qÜÉ=` çåÑÉêÉåÅÉ=Éëí~ÄäáëÜÉÇ=Ñáî É=` çã ã áííÉÉë=Ñçê=íÜÉ=~ÅÅçã éäáëÜã Éåí=çÑ=áíë=
ï çêâW
` çã ã áííÉÉ=f

` Ü~áêã ~åW= ` ~éí~áå=d K=t K=oK=d ê~î Éë=È ~å~Ç~F
s áÅÉJ` Ü~áêã ÉåW= ` ~éí~áå=cK=mðäÉêáå=Ecê~åÅÉF=

j êK=e K=p~Ö~ê~=Eg~é~åF
` çã ã áííÉÉ=ff

` Ü~áêã ~åW= ` ~éí~áå=_K=k K=oÉéâáå=Er åáçå=çÑ=pçî áÉí=pçÅá~äáëí=o Ééì ÄäáÅëF
s áÅÉJ` Ü~áêã ÉåW= i áÉì íÉå~åíJ` çã ã ~åÇÉê=bK=j áíêçéçì äçë=Ed êÉÉÅÉF=

` ~éí~áå=j K=t K=m~íÉä=EfåÇá~F
píÉÉêáåÖ=̀ çã ã áííÉÉ

` Ü~áêã ~åW= ` ~éí~áå=h K=gK=k K=t áÉ=Ek çêï ~óF=
mêÉëáÇÉåí=çÑ=íÜÉ=` çåÑÉêÉåÅÉ

` êÉÇÉåíá~äë=̀ çã ã áííÉÉ
` Ü~áêã ~åW= _ ~êçå=ÇÉ=d Éêä~ÅÜÉ=ÇÉ=d çã Ýêó=E_ÉäÖáì ã F=

a ê~ÑíáåÖ=̀ çã ã áííÉÉ
` Ü~áêã ~åW= ` ~éí~áå=bK=l K=gçåÉë=Er åáíÉÇ=h áåÖÇçã FK
NMK= qÜÉ=̀ çåÑÉêÉåÅÉ=Ü~Ç=~ë=íÜÉ=Ä~ëáë=Ñçê=áíë=ÇáëÅì ëëáçåë=íÜÉ=Ñçääçï áåÖ=ÇçÅì ã Éåí~=

íáçåW
� =qÜÉ=fåíÉêå~íáçå~ä=oÉÖì ä~íáçåë=Ñçê=mêÉî ÉåíáåÖ=` çääáëáçåë=~í=pÉ~I=NVSMX
� =̂ =Çê~Ñí=̂ ÖêÉÉã Éåí=íçÖÉíÜÉê=ï áíÜ=Çê~Ñí=oÉÖì ä~íáçåë=~åÇ=^ ååÉñÉë=ï ÜáÅÜ=Ü~Ç=ÄÉÉå=
éêÉé~êÉÇ=áå=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=j ~êáíáã É=` çåëì äí~íáî É=l êÖ~åáò~íáçå=~åÇ=Åçã =
ã ì åáÅ~íÉÇ=íç=Öçî Éêåã Éåíë=éêáçê=íç=íÜÉ=çéÉåáåÖ=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉX

� =mêçéçë~äë=~åÇ=Åçã ã ÉåíëI=áåÅäì ÇáåÖ=~ã ÉåÇã Éåíë=íç=íÜÉ=ÇçÅì ã Éåíë=ã ÉåíáçåÉÇ=~Äçî ÉI=
ëì Äã áííÉÇ=íç=íÜÉ=` çåÑÉêÉåÅÉ=Äó=áåíÉêÉëíÉÇ=Öçî Éêåã Éåíë=~åÇ=çêÖ~åáò~íáçåëK
NNK= ^ ë=~=êÉëì äí=çÑ=áíë=ÇÉäáÄÉê~íáçåëI=~ë=Åçåí~áåÉÇ=áå=íÜÉ=êÉÅçêÇë=çÑ=íÜÉ=éäÉå~êó=

ëÉëëáçåë=~åÇ=áå=íÜÉ=êÉÅçêÇë=~åÇ=êÉéçêíë=çÑ=íÜÉ=êÉëéÉÅíáî É=̀ çã ã áííÉÉëI=íÜÉ=̀ çåÑÉêÉåÅÉ=
~ÇçéíÉÇ=~åÇ=çéÉåÉÇ=Ñçê=ëáÖå~íì êÉ=~åÇ=~ÅÅÉëëáçåW= qÜÉ=̀ çåî Éåíáçå=çå=íÜÉ=fåíÉêå~íáçå~ä=
oÉÖì ä~íáçåë=Ñçê=mêÉî ÉåíáåÖ=̀ çääáëáçåë=~í=pÉ~I=NVTOI=íç=ï ÜáÅÜ=~êÉ=~íí~ÅÜÉÇ=íÜÉ=o ì äÉë=~åÇ=
çíÜÉê=̂ ååÉñÉë=ï ÜáÅÜ=Åçåëíáíì íÉ=íÜÉ=fåíÉêå~íáçå~ä=oÉÖì ä~íáçåë=Ñçê=mêÉî ÉåíáåÖ=̀ çääáëáçåë=~í=
pÉ~I=NVTOK

qÜÉ=̀ çåî Éåíáçå=~åÇ=íÜÉ=oÉÖì ä~íáçåë=Åçåëíáíì íÉ=̂ íí~ÅÜã Éåí=N= íç=íÜáë=cáå~ä=^ ÅíK
NOK= qÜÉ=` çåÑÉêÉåÅÉ=~äëç=~ÇçéíÉÇ=oÉëçäì íáçåë=çå=íÜÉ=Ñçääçï áåÖ=ëì ÄàÉÅíëW

� =é~êíáÅáé~íáçå=~í=íÜÉ=^ ëëÉã Ääó=çÑ=íÜÉ=l êÖ~åáò~íáçå=ï áíÜ=íÜÉ=êáÖÜí=íç=î çíÉ=Äó=~ää=
` çåíê~ÅíáåÖ=m~êíáÉë=ï ÜÉåÉî Éê=~ã ÉåÇã Éåíë=íç=íÜÉ=oÉÖì ä~íáçåë=~êÉ=ì åÇÉê=ÅçåëáÇÉê~íáçå=
EoÉëçäì íáçå=fFX

s çäK= NMRMI=NJNRUOQ
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� =É~êäó=ÇÉéçëáí=çÑ=áåëíêì ã Éåíë=çÑ=ê~íáÑáÅ~íáçåI= ~ééêçî ~äI= ~ÅÅÉéí~åÅÉ=çê=~ÅÅÉëëáçå=
EoÉëçäì íáçå=ffFI

íÜÉ=íÉñíë=çÑ=ï ÜáÅÜ=~êÉ=~ééÉåÇÉÇ=íç=íÜáë=cáå~ä=^ Åí=~ë=^ íí~ÅÜã Éåíë=O=~åÇ=PK
NPK= qÜÉ=íÉñí=çÑ=íÜáë=cáå~ä=^ ÅíI=ÄÉáåÖ=~=ëáåÖäÉ=çêáÖáå~ä=áå=íÜÉ=båÖäáëÜI=cêÉåÅÜI=

o ì ëëá~å=~åÇ=pé~åáëÜ=ä~åÖì ~ÖÉëI=íçÖÉíÜÉê=ï áíÜ=íÜÉ=íÉñíë=çÑ=íÜÉ=` çåî Éåíáçå=çå=íÜÉ=
fåíÉêå~íáçå~ä=oÉÖì ä~íáçåë=Ñçê=mêÉî ÉåíáåÖ=̀ çääáëáçåë=~í=pÉ~I=NVTOI=íÜÉ=oÉÖì ä~íáçåë=~íí~ÅÜÉÇ=
íÜÉêÉíç=~åÇ=íÜÉ=oÉëçäì íáçåë=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉI=ï ÜáÅÜ=~êÉ=áå=båÖäáëÜ=~åÇ=cêÉåÅÜI=ëÜ~ää=ÄÉ=
ÇÉéçëáíÉÇ=ï áíÜ=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=j ~êáíáã É=` çåëì äí~íáî É=l êÖ~åáò~íáçåK=l ÑÑáÅá~ä=
íê~åëä~íáçåë=çÑ=íÜÉ=~íí~ÅÜÉÇ=̀ çåî ÉåíáçåI=o ÉÖì ä~íáçåë=~åÇ=oÉëçäì íáçåë=ëÜ~ää=ÄÉ=éêÉé~êÉÇ=áå=
íÜÉ=o ì ëëá~å=~åÇ=pé~åáëÜ=ä~åÖì ~ÖÉë=~åÇ=ëÜ~ää=ÄÉ=ÇÉéçëáíÉÇ=íçÖÉíÜÉê=ï áíÜ=íÜáë=cáå~ä=̂ ÅíK

NQK= qÜÉ=pÉÅêÉí~êóJd ÉåÉê~ä=çÑ=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä= j ~êáíáã É=` çåëì äí~íáî É=
l êÖ~åáò~íáçå=ëÜ~ää=ëÉåÇ=~=ÅÉêíáÑáÉÇ=Åçéó=çÑ=íÜáë=cáå~ä=^ Åí=~åÇI=ï ÜÉå=íÜÉó=Ü~î É=ÄÉÉå=
éêÉé~êÉÇI=ÅÉêíáÑáÉÇ=ÅçéáÉë=çÑ=íÜÉ=çÑÑáÅá~ä=íê~åëä~íáçåë=çÑ=íÜÉ=̀ çåî ÉåíáçåI=íÜÉ=oÉÖì ä~íáçåë=
~åÇ=oÉëçäì íáçåë=íç=É~ÅÜ=çÑ=íÜÉ=d çî Éêåã Éåíë=áåî áíÉÇ=íç=ëÉåÇ=oÉéêÉëÉåí~íáî Éë=íç=íÜáë=
` çåÑÉêÉåÅÉK

fk =t fqk bpp=t e bo bl c=íÜÉ=ì åÇÉêëáÖåÉÇ=Ü~î É=~ÑÑáñÉÇ=íÜÉáê=ëáÖå~íì êÉë=íç=íÜáë=cáå~ä=̂ ÅíK
a l k b=~í=i çåÇçå=íÜáë=íï ÉåíáÉíÜ=Ç~ó=çÑ=l ÅíçÄÉêI=çåÉ=íÜçì ë~åÇI=åáåÉ=Üì åÇêÉÇ=~åÇ=

ëÉî ÉåíóJíï çK

s ÄäK= NMRMI=NJNRUOQ
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o bpl i r qfl k =f

qÜÉ=` çåÑÝêÉåÅÉI
o ÉÅçÖåáòáåÖ=íÜÉ=åÉÉÇ=Ñçê=é~êíáÅáé~íáçå=Äó=~ää=̀ çåíê~ÅíáåÖ=m~êíáÉë=íç=íÜÉ=̀ çåî Éåíáçå=

çå=íÜÉ=fåíÉêå~íáçå~ä=oÉÖì ä~íáçåë=Ñçê=mêÉî ÉåíáåÖ=̀ çääáëáçåë=~í=pÉ~I=NVTOI=áå=íÜÉ=éêçÅÉëë=çÑ=
~ã ÉåÇáåÖ=íÜ~í=` çåî ÉåíáçåI

m~êíáÅì ä~êäó=êÉÅçÖåáòáåÖ=íÜÉ=åÉÉÇ=Ñçê=é~êíáÅáé~íáçå=áå=íÜ~í=éêçÅÉëë=Äó=̀ çåíê~ÅíáåÖ=
m~êíáÉë= ï ÜáÅÜ=~êÉ= åçí= j Éã ÄÉêë=çÑ=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä= j ~êáíáã É= ` çåëì äí~íáî É=
l êÖ~åáò~íáçå=ï ÜÉå=ÅçåëáÇÉê~íáçå=çÑ=~ã ÉåÇã Éåíë=áë=ì åÇÉêí~âÉå=Äó=íÜÉ=̂ ëëÉã Ääó=çÑ=íÜÉ=
l êÖ~åáò~íáçåI

` çåëáÇÉêáåÖ=íÜ~í=éêçî áëáçå=Å~å=ÄÉ=ã ~ÇÉ=Äó=íÜÉ=l êÖ~åáò~íáçå=Ñçê=ëì ÅÜ=é~êíáÅáé~íáçå=Äó=
pí~íÉë=ï ÜáÅÜ=~êÉ=åçí=j Éã ÄÉêë=çÑ=íÜÉ=l êÖ~åáò~íáçåI

o Éëçäî Éë=íç=êÉÅçã ã ÉåÇ=íÜ~í=íÜÉ=̂ ëëÉã Ääó=éêçî áÇÉ=Ñçê=é~êíáÅáé~íáçå=ï áíÜ=íÜÉ=êáÖÜí=íç=
î çíÉ=Äó=~ää=̀ çåíê~ÅíáåÖ=m~êíáÉë=íç=íÜÉ=̀ çåî Éåíáçå=áåÅäì ÇáåÖ=íÜçëÉ=ï ÜáÅÜ=~êÉ=åçí=j Éã ÄÉêë=
çÑ=íÜÉ= l êÖ~åáò~íáçå=ï ÜÉåÉî Éê=ã ~ííÉêë=ÅçåÅÉêåáåÖ=~ã ÉåÇã Éåí=çÑ=íÜÉ=fåíÉêå~íáçå~ä=
oÉÖì ä~íáçåë=Ñçê=mêÉî ÉåíáåÖ=` çääáëáçåë=~í=pÉ~I= NVTOI=~êÉ=ì åÇÉê=ÅçåëáÇÉê~íáçå=áå=íÜÉ=
^ ëëÉã Ääó=çÑ=íÜÉ=l êÖ~åáò~íáçåK

o bpl i r qfl k =ff

qÜÉ=` çåÑÉêÉåÅÉI
j áåÇÑì ä=çÑ=íÜÉ=åÉÉÇ=Ñçê=É~êäó=Éåíêó=áåíç=ÑçêÅÉ=çÑ=íÜÉ=̀ çåî Éåíáçå=çå=íÜÉ=fåíÉêå~íáçå~ä=

oÉÖì ä~íáçåë=Ñçê=mêÉî ÉåíáåÖ=̀ çääáëáçåë=~í=pÉ~I=NVTOI
o Éëçäî Éë=íç=êÉÅçã ã ÉåÇ=íÜ~í=íÜçëÉ=pí~íÉë=ï ÜáÅÜ=ÅçåíÉã éä~íÉ=ÄÉÅçã áåÖ=m~êíáÉë=íç=íÜÉ=

` çåî ÉåíáçåW
ENF=ÇÉéçëáí=íÜÉáê=áåëíêì ã Éåíë=çÑ=ê~íáÑáÅ~íáçåI=~ééêçî ~äI=~ÅÅÉéí~åÅÉ=çê=~ÅÅÉëëáçå=~í=~ë=É~êäó=

~=Ç~íÉ=~ë=éçëëáÄäÉX
EOF=áÑ=íÜÉó=Ü~î É=åçí=ÇÉéçëáíÉÇ=ëì ÅÜ=áåëíêì ã Éåíë=ÄÉÑçêÉ=PN=a ÉÅÉã ÄÉê=NVTPI=Öáî É=íÜÉ=

pÉÅêÉí~êóJd ÉåÉê~ä=çÑ=íÜÉ=fåíÉêJd çî Éêåã Éåí~ä=j ~êáíáã É=̀ çåëì äí~íáî É=l êÖ~åáò~íáçå=Äó=
åçí=ä~íÉê=íÜ~å=íÜ~í=Ç~íÉ=~å=áåÇáÅ~íáçå=çÑ=íÜÉ=éÉêáçÇ=ï áíÜáå=ï ÜáÅÜ=íÜÉó=ÉñéÉÅí=íç=ÄÉ=~ÄäÉ=
íç=Çç=ëçK

s çäK= NMRMI=NJNRUOQ


