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CONVENTION 1 ON THE PREVENTION OF MARINE POLLUTION BY 
DUMPING OF WASTES AND OTHER MATTER

The Contracting Parties to this Convention,
Recognizing that the marine environment and the living organisms which it supports 

are of vital importance to humanity, and all people have an interest in assuring that it is 
so managed that its quality and resources are not impaired;

Recognizing that the capacity of the sea to assimilate wastes and render them harm 
less, and its ability to regenerate natural resources, is not unlimited;

Recognizing that States have, in accordance with the Charter of the United Nations 
and the principles of international law, the sovereign right to exploit their own resources 
pursuant to their own environmental policies, and the responsibility to ensure that activities 
within their jurisdiction or control do not cause damage to the environment of other States 
or of areas beyond the limits of national jurisdiction;

1 Came into force on 30 August 1975 in respect of the States indicated hereafter, on behalf of which an instrument of 
ratification or accession had been deposited with the Governments of Mexico, the Union of Soviet Socialist Republics, the 
United Kingdom of Great Britain and Northern Ireland or the United States of America, i.e., on the thirtieth day following 
the date of deposit of the fifteenth instrument of ratification or accession, in accordance with article XIX (1):

Date of deposit of the instrument of
ratification, or accession (a), 

at London (L) Mexico City (Me), 
State Moscow (M), or Washington (W)
Afghanistan ............................................. 2 April 1975 a (L)
Denmark* .............................................. 23 October 1974 (L, M, Me, W)

(With reservation as regards the obligations of the Faeroe Islands under 
the Convention.) 

Dominican Republic ....................................... 7 December 1973 (Me)
Guatemala .............................................. 14 July 1975 (Me)
Iceland ................................................ 24 May 1973 (L)
Jordan ................................................. 11 November 1974 (W)
Mexico ................................................ 7 April 1975 (L, M, Me, W)
New Zealand ............................................ 30 April 1975 (L, M, Me, W)

(With a declaration to the effect that the ratification does not extend to 
the Cook Islands, Niue and the Tokelau Islands.) 

Norway ................................................ 4 April 1974 (L,M,W)
8 April 1974 (Me) 

Panama ................................................ 31 July 1975 a (Me)
Philippines ............................................. 10 August 1973 (W)
Spain ................................................. 31 July 1974 (L)
Sweden ................................................ 21 February 1974 (L, M, Me, W)
United Arab Emirates ...................................... 9 August 1974 a (L)
United States of America ................................... 29 April 1974 (L, Me, W)

6 May 1974 (M)
Subsequently the Convention came into force in respect of the States indicated hereafter on the thirtieth day following 

the date of deposit of an instrument of ratification or accession with the Governments of Mexico, the Union of Soviet Socialist 
Republics, the United Kingdom of Great Britain and Northern Ireland or the United States of America, in accordance with 
article XIX (2):

Date of deposit of the instrument of
ratification, or accession (a),

at London (L**>, Mexico City (Me),
Moscow (M), or Washington (W)

.................... 29 January 1976 (M)
State
Byelorussian Soviet Socialist Republic ..

(With effect from 28 February 1976.) 
Canada ........................

(With effect from 13 December 1975.)
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13 November 1975 (L, M, Me, W)
(Continued on page 139)
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Recalling Resolution 2749 (XXV) 1 of the General Assembly of the United Nations 
on the principles governing the sea-bed and the ocean floor and the subsoil thereof, 
beyond the limits of national jurisdiction;

Noting that marine pollution originates in many sources, such as dumping and 
discharges through the atmosphere, rivers, estuaries, outfalls and pipelines, and that it is 
important that States use the best practicable means to prevent such pollution and develop 
products and processes which will reduce the amount of harmful wastes to be disposed 
of;

Being convinced that international action to control the pollution of the sea by 
dumping can and must be taken without delay but that this action should not preclude

(Footnote I continued from page 138)
Cuba .................................................. 1 December [975 a (L)

(With effect from 31 December 1975.) 
France* ................................................ ,3 February 1977 (L)

(With effect from 5 March 1977 for the instrument deposited in London.) 10 February 1977 (Me)
4 March 1977 (M) 

German Democratic Republic ................................ ,20- August 1976 a (L, M, Me)
(With effect from 19 September 1976.) 

Haiti .................................................. 28 August 1975 (W)
(With effect from 27 September 1975.) 

Hungary ............................................... 5 February 1976 (L, M, W)
(With effect from 6 March 1976.) 

Kenya ...................^............................. 7 January 1976 a (L)
(With effect from 6 February 1976.) 

Libyan Arab Jamahiriya .................................... 22 November 1976 a (L)
(With effect from 22 December 1976.) 

Nigeria ................................................ 19 March 1976 a (L)
(With effect from 18 April 1976.) 

Tunisia ................................................ 13 April 1976 a (L)
(With effect from 13 May 1976 for the instrument deposited in London. 21 April 1976 a (M)
Signature affixed in Washington on 5 March 1973.) 26 April 1976 (W)

10 May 1976 a (Me) 
Ukrainian Soviet Socialist Republic ............................ 5 February 1976 (M)

(With effect from 6 March 1976.) 
Union of Soviet Socialist Republics ............................ 30 December 1975 (L, M, Me, W)

(With effect from 29 January 1976.) 
United Kingdom of Great Britain and Northern Ireland .............. 17 November 1975 (L, M, Me, W)

(In respect of the United Kingdom of Great Britain and Northern Ireland,
Bailiwick of Guernsey, Bailiwick of fepey, Isle of Man, Belize, Bermuda,
British Indian Ocean Territory, British Virgin Islands, Cayman Islands,
Falkland Islands and Dependencies, Gilbert Islands, Hong Kong, Mon-
tserrat, Pitcaim, Hendcrson, Ducie and Oneo Islands, St. Helena and
Dependencies, Seychelles, Solomon Islands, Turks and Caicos Islands,
Tuvalu, and United Kingdom Sovereign Base Areas of Akrotiri and Dhek-
elia in the Island of Cyprus. With effect from 17 December 1975, except
in the case of the Bailiwick of Jersey for which the ratification took effect
on 4 April 1976, i.e., on the thirtieth day following the date (5 March
1976) on which the Government of the United Kingdom notified the other
depository Governments that the measures required to implement the Con 
vention in the Bailiwick had been taken.) 

Yugoslavia ............................................... 25 June 1976 a (L, M, Me, W)
(With effect from 25 July 1976.) 

Zaire .................................................. ,16 September 1975 a (L)
(With effect from 16 October 1975.)

* See page 216 of this volume for the text of the declarations and reservations made upon ratification.
** Dates of entry into force in respect of instruments deposited in London have been supplied by the Government 

of the United Kingdom "provided that the deposit in London was the effective deposit for the purpose of article XIX (2) 
of the Convention."

1 United Nations, Official Records, Twenty-fifth Session of the General Assembly, Supplement No. 28 (A/8028), p. 24.
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discussion of measures to control other sources of marine pollution as soon as possible; 
and

Wishing to improve protection of the marine environment by encouraging States 
with a common interest in particular geographical areas to enter into appropriate agree 
ments supplementary to this Convention;

Have agreed as follows:
Article I. Contracting Parties shall individually and collectively promote the ef 

fective control of all sources of pollution of the marine environment, and pledge them 
selves especially to take all practicable steps to prevent the pollution of the sea by the 
dumping of waste and other matter that is liable to create hazards to human health, to 
harm living resources and marine life, to damage amenities or to interfere with other 
legitimate uses of the sea.

Article II. Contracting Parties shall, as provided for in the following Articles, take 
effective measures individually, according to their scientific, technical and economic 
capabilities, and collectively, to prevent marine pollution caused by dumping and shall 
harmonize their policies in this regard.

Article III. For the purposes of this Convention:
1. (a) "Dumping" means:

(i) any deliberate disposal at sea of wastes or other matter from vessels, aircraft,
platforms or other man-made structures at sea; 

(ii) any deliberate disposal at sea of vessels, aircraft, platforms or other man-made
structures at sea.

(b) "Dumping" does not include:
(i) the disposal at sea of wastes or"other matter incidental to, or derived from the 

normal operations of vessels, aircraft, platforms or other man-made structures at 
sea and their equipment, other than wastes or other matter transported by or to 
vessels, aircraft, platforms, or other man-made structures at sea, operating for the 
purpose of disposal of sTich matter or derived from the treatment of such wastes or 
other matter on such vessels, aircraft, platforms or structures;

(ii) placement of matter for a purpose other than the mere disposal thereof, provided 
that such placement is nof contrary to the aims of this Convention.

(c) The disposal of wastes or other matter directly arising from, or related to the 
exploration, exploitation anjtassqciated off-shore processing of sea-bed mineral resources 
will not be covered by th^provijioiis of this Convention.

2. "Vessels and aircrajFt'^rneans waterborne or airborne craft of any type what 
soever. This expre^sior» inclu^es^air-ciishioned craft and floating craft, whether self- 
propelled or not. *-"**?'/;' ',ry'?' ' '  <-' ; :

3. "Sea" me ni ̂ llnferine waters other than the internal waters of States.
4. "Wastes, or other'wal^r'' means material and substance of any kind, form or description. 'V,^ "* "*>. '"'.'' . .  -;
5. "Special permitr" means permission granted specifically on application in ad 

vance and in accordance 'with ^nnex^II and Annex III.
6. "General permit" means permission granted in advance and in accordance with 

Annex III. .
7. The "Organisation" means the Organisation designated by the Contracting 

Parties in accordance with Article XIV (2).
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Article IV. 1. In accordance with the provisions of this Convention, Contracting 
Parties shall prohibit the dumping of any wastes or other matter in whatever form or 
condition except as otherwise specified below:
(a) the dumping of wastes or other matter listed in Annex I is prohibited;
(b) the dumping of wastes or other matter listed in Annex II requires a prior special 

permit;
(c) the dumping of all other wastes or matter requires a prior general permit.

2. Any permit shall be issued only after careful consideration of all the factors set 
forth in Annex III, including prior studies of the characteristics of the dumping site, as 
set forth in Sections B and C of that Annex.

3. No provision of this Convention is to be interpreted as preventing a Contracting 
Party from prohibiting, insofar as that Party is concerned, the dumping of wastes or other 
matter not mentioned in Annex I. That Party shall notify such measures to the Organisation.

Article V. 1. The provisions of Article IV shall not apply when it is necessary 
to secure the safety of human life or of vessels, aircraft, platforms or other man-made 
structures at sea in cases of force majeure caused by stress of weather, or in any case 
which constitutes a danger to human life or a real threat to vessels, aircraft, platforms 
or other man-made structures at sea, if dumping appears to be the only way of averting 
the threat and if there is every probability that the damage consequent upon such dumping 
will be less than would otherwise occur. Such dumping shall be so conducted as to 
minimise the likelihood of damage to human or marine life and shall be reported forthwith 
to the Organisation.

2. A Contracting Party may issue a special permit as an exception to Article IV 
(1) (a), in emergencies, posing unacceptable risk relating to human health and admitting 
no other feasible solution. Before doing so the Party shall consult any other country or 
countries that are likely to be affected and the Organisation which, after consulting other 
Parties, and international organisations as appropriate, shall, in accordance with Article 
XIV promptly recommend to the Party the most appropriate procedures to adopt. The 
Party shall follow these recommendations to the maximum extent feasible consistent with 
the time within which action must be taken and with the general obligation to avoid 
damage to the marine environment and shall inform the Organisation of the action it 
takes. The Parties pledge themselves to assist one another in such situations.

3. Any Contracting Party may waive its rights under paragraph (2) at the time of, 
or subsequent to ratification of, or accession to this Convention.

Article VI. 1. Each Contracting Party shall designate an appropriate authority or 
authorities to:
(a) issue special permits which shall be required prior to, and for, the dumping of matter 

listed in Annex II and in the circumstances provided for in Article V (2);
(b) issue general permits which shall be required prior to, and for, the dumping of all 

other matter;
(c) keep records of the nature and quantities of all matter permitted to be dumped and 

the location, time and method of dumping;
(d) monitor individually, or in collaboration with other Parties and competent interna 

tional organisations, the condition of the seas for the purposes of this Convention.
2. The appropriate authority or authorities of a Contracting Party shall issue prior 

special or general permits in accordance with paragraph (1) in respect of matter intended 
for dumping:
(a) loaded in its territory;
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(b) loaded by a vessel or aircraft registered in its territory or flying its flag, when the 
loading occurs in the territory of a State not party to this Convention.
3. In issuing permits under sub-paragraphs (1) (a) and (b) above, the appropriate 

authority or authorities shall comply with Annex III, together with such additional criteria, 
measures and requirements as they may consider relevant.

4. Each Contracting Party, directly or through a Secretariat established under a 
regional agreement, shall report to the Organisation, and where appropriate to other 
Parties, the information specified in sub-paragraphs (c) and (d) of paragraph (1) above, 
and the criteria, measures and requirements it adopts in accordance with paragraph (3) 
above. The procedure to be followed and the nature of such reports shall be agreed by 
the Parties in consultation.

Article VII. 1. Each Contracting Party shall apply the measures required to im 
plement the present Convention to all:
(a) vessels and aircraft registered in its territory or flying its flag;
(b) vessels and aircraft loading in its territory or territorial seas matter which is to be 

dumped;
(c) vessels and aircraft and fixed or floating platforms under its jurisdiction believed to 

be engaged in dumping.
2. Each Party shall take in its territory appropriate measures to prevent and punish 

conduct in contravention of the provisions of this Convention.
3. The Parties agree to co-operate in the development of procedures for the effective 

application of this Convention particularly on the high seas, including procedures for the 
reporting of vessels and aircraft observed dumping in contravention of the Convention.

4. This Convention shall not apply to those vessels and aircraft entitled to sovereign 
immunity under international law. However, each Party shall ensure by the adoption of 
appropriate measures that such vessels and aircraft owned or operated by it act in a manner 
consistent with the object and purpose of this Convention, and shall inform the Organ 
isation accordingly.

5. Nothing in this Convention shall affect the right of each Party to adopt other 
measures, in accordance with the principles of international law, to prevent dumping at 
sea.

Article VIII. In order to further the objectives of this Convention, the Contracting 
Parties with common interests to protect in the marine environment in a given geographical 
area shall endeavour, taking into account characteristic regional features, to enter into 
regional agreements consistent with this Convention for the prevention of pollution, 
especially by dumping. The Contracting Parties to the present Convention shall endeavour 
to act consistently with the objectives and provisions of such regional agreements, which 
shall be notified to them by the Organisation. Contracting Parties shall seek to co-operate 
with the Parties to regional agreements in order to develop harmonized procedures to be 
followed by Contracting Parties to the different conventions concerned. Special attention 
shall be given to co-operation in the field of monitoring and scientific research.

Article IX. The Contracting Parties shall promote, through collaboration within the 
Organisation and other international bodies, support for those Parties which request it 
for:
(c) the training of scientific and technical personnel;
(b) the supply of necessary equipment and facilities for research and monitoring;
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(c) the disposal and treatment of waste and other measures to prevent or mitigate pollution 
caused by dumping;

preferably within the countries concerned, so furthering the aims and purposes of this 
Convention.

Article X. In accordance with the principles of international law regarding State 
responsibility for damage to the environment of other States or to any other area of the 
environment, caused by dumping of wastes and other matter of all kinds, the Contracting 
Parties undertake to develop procedures for the assessment of liability and the settlement 
of disputes regarding dumping.

Article XI. The Contracting Parties shall at their first consultative meeting consider 
procedures for the settlement of disputes concerning the interpretation and application of 
this Convention,

Article XII. The Contracting Parties pledge themselves to promote, within the 
competent specialised agencies and other international bodies, measures to protect the 
marine environment against pollution caused by:
(a) hydrocarbons, including oil, and their wastes;
(b) other noxious or hazardous matter transported by vessels for purposes other than 

dumping;
(c) wastes generated in the course of operation of vessels, aircraft, platforms and other 

man-made structures at sea;
(d) radio-active pollutants from all sources, including vessels;
(e) agents of chemical and biological warfare;
(/) wastes or other matter directly arising from, or related to the exploration, exploitation 

and associated off-shore processing of sea-bed mineral resources.
The Parties will also promote, within the appropriate international organisation, the 

codification of signals to be used by vessels engaged in dumping.
Article XIH. Nothing in this Convention shall prejudice the codification and de 

velopment of the law of the sea by the United Nations Conference on the Law of the 
Sea convened pursuant to Resolution 2750 C (XXV) 1 of the General Assembly of the 
United Nations nor the present or future claims and legal views of any State concerning 
the law of the sea and the nature and extent of coastal and flag State jurisdiction. The 
Contracting Parties agree to consult at a meeting to be convened by the Organisation 
after the Law of the Sea Conference, and in any case not later than 1976, with a view 
to defining the nature and extent of the right and the responsibility of a coastal State to 
apply the Convention in a zone adjacent to its coast.

Article XIV. 1. The Government of the United Kingdom of Great Britain and 
Northern Ireland as a depositary shall call a meeting of the Contracting Parties not later 
than three months after the entry into force of this Convention to decide on organisational 
matters.

2. The Contracting Parties shall designate a competent Organisation existing at the 
time of that meeting to be responsible for Secretariat duties in relation to this Convention. 
Any Party to this Convention not being a member of this Organisation shall make an 
appropriate contribution to the expenses incurred by the Organisation in performing these 
duties.

1 United Nations, Official Records of the General Assembly, Twenty-fifth Session, Supplement No. 28 (A/8028), p. 25.

Vol. 1046,1-15749



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

3. The Secretariat duties of the Organisation shall include:.
(a) the convening of consultative meetings of the Contracting Parties not less frequently 

than once every two years and of special meetings of the Parties at any time on the 
request of two thirds of the Parties;

(b) preparing and assisting, in consultation with the Contracting Parties and appropriate 
International Organisations, in the development and implementation of procedures 
referred to in sub-paragraph (4) (e) of this Article;

(c) considering enquiries by, and information from the Contracting Parties, consulting 
with them and with the appropriate International Organisations, and providing rec 
ommendations to the Parties on questions related to, but not specifically covered by 
the Convention;

(d) conveying to the Parties concerned all notifications received by the Organisation in 
accordance with Articles IV (3), V (1) and (2), VI (4), XV, XX and XXI.
Prior to the designation of the Organisation these functions shall, as necessary, be 

performed by the depositary, who for this purpose shall be the Government of the United 
Kingdom of Great Britain and Northern Ireland.

4. Consultative or special meetings of the Contracting Parties shall keep under 
continuing review the implementation of this Convention and may, inter alia:
(a) review and adopt amendments to this Convention and its Annexes in accordance 

with Article XV;
(b) invite the appropriate scientific body or bodies to collaborate with and to advise the 

Parties or the Organisation on any scientific or technical aspect relevant to this 
Convention, including particularly the content of the Annexes;

(c) receive and consider reports made pursuant to Article VI (4);
(d) promote co-operation with and between regional organisations concerned with the 

prevention of marine pollution;
(e) develop or adopt, in consultation with appropriate International Organisations, pro 

cedures referred to in Article V (2), including basic criteria for determining excep 
tional and emergency situations, and procedures for consultative advice and the safe 
disposal of matter in such circumstances, including the designation of appropriate 
dumping areas, and recommend accordingly;

(f) consider any additional action that may be required.
5. The Contracting Parties at their first consultative meeting shall establish rules 

of procedure as necessary.
Article XV. 1. (a) At meetings of the Contracting Parties called in accordance 

with Article XIV amendments to this Convention may be adopted by a two-thirds majority 
of those present. An amendment shall enter into force for the Parties which have accepted 
it on the sixtieth day after two thirds of the Parties shall have deposited an instrument of 
acceptance of the amendment with the Organisation. Thereafter the amendment shall 
enter into force for any other Party 30 days after that Party deposits its instrument of 
acceptance of the amendment.

(b) The Organisation shall inform all Contracting Parties of any request made for 
a special meeting under Article XIV and of any amendments adopted at meetings of the 
Parties and of the date on which each such amendment enters into force for each Party.

2. Amendments to the Annexes will be based on scientific or technical consider 
ations. Amendments to the Annexes approved by a two-thirds majority of those present 
at a meeting called in accordance with Article XIV shall enter into force for each Con 
tracting Party immediately on notification of its acceptance to the Organisation and 100
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days after approval by the meeting for all other Parties except for those which before the 
end of the 100 days make a declaration that they are not able to accept the amendment 
at that time. Parties should endeavour to signify their acceptance of an amendment to 
the Organisation as soon as possible after approval at a meeting. A Party may at any 
time substitute an acceptance for a previous declaration of objection and the amendment 
previously objected to shall thereupon enter into force for that Party.

3. An acceptance or declaration of objection under this Article shall be made by 
the deposit of an instrument with the Organisation. The Organisation shall notify all 
Contracting Parties of the receipt of such instruments.

4. Prior to the designation of the Organisation, the Secretarial functions herein 
attributed to it shall be performed temporarily by the Government of the United Kingdom 
of Great Britain and Northern Ireland, as one of the depositaries of this Convention.

Article XVI. This Convention shall be open for signature by any State at London, 
Mexico City, Moscow and Washington from 29 December 1972 until 31 December 1973.

Article XVII. This Convention shall be subject to ratification. The instruments of 
ratification shall be deposited with the Governments of Mexico, the Union of Soviet 
Socialist Republics, the United Kingdom of Great Britain and Northern Ireland, and the 
United States of America.

Article XVIII. After 31 December 1973, this Convention shall be open for accession 
by any State. The instruments of accession shall be deposited with the Governments of 
Mexico, the Union of Soviet Socialist Republics, the United Kingdom of Great Britain 
and Northern Ireland, and the United States of America.

Article XIX. 1. This Convention shall enter into force on the thirtieth day fol 
lowing the date of deposit of the fifteenth instrument of ratification or accession.

2. For each Contracting Party ratifying or acceding to the Convention after the 
deposit of the fifteenth instrument of ratification or accession, the Convention shall enter 
into force on the thirtieth day after deposit by such Party of its instrument of ratification 
or accession.

Article XX. The depositaries shall inform Contracting Parties:
(a) of signatures to this Convention and of the deposit of instruments of ratification, 

accession or withdrawal, in accordance with Articles XVI, XVII, XVIII and XXI, 
and

(b) of the date on which this Convention will enter into force, in accordance with Article 
XIX.
Article XXI. Any Contracting Party may withdraw from this Convention by giving 

six months' notice in writing to a depositary, which shall promptly inform all Parties of 
such notice.

Article XXII. The original of this Convention of which the English, French, Russian 
and Spanish texts are equally authentic, shall be deposited with the Governments of 
Mexico, the Union of Soviet Socialist Republics, the United Kingdom of Great Britain 
and Northern Ireland and the United States of America who shall send certified copies 
thereof to all States.

IN WITNESS WHEREOF the undersigned Plenipotentiaries, being duly authorised thereto 
by their respective Governments, have signed the present Convention.

DONE in quadruplicate at London, Mexico City, Moscow and Washington, this 
twenty-ninth day of December, 1972.
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^ k k bu = f
NK= l êÖ~åçÜ~äçÖÉå=Åçã éçì åÇëK
OK= j ÉêÅì êó=~åÇ=ã ÉêÅì êó=Åçã éçì åÇëK
PK= ` ~Çã áì ã =~åÇ=Å~Çã áì ã =Åçã éçì åÇëK
QK= mÉêëáëíÉåí=éä~ëíáÅë=~åÇ=çíÜÉê=éÉêëáëíÉåí=ëóåíÜÉíáÅ=ã ~íÉêá~äëI=Ñçê=Éñ~ã éäÉI=åÉííáåÖ=~åÇ=êçéÉëI=
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RK= ` êì ÇÉ=çáäI=Ñì Éä=çáäI=ÜÉ~î ó=ÇáÉëÉä=çáäI=~åÇ=äì ÄêáÅ~íáåÖ=çáäëI=ÜóÇê~ì äáÅ=Ñäì áÇëI=~åÇ=~åó=ã áñíì êÉë=
Åçåí~áåáåÖ=~åó=çÑ=íÜÉëÉI=í~âÉå=çå=Äç~êÇ=Ñçê=íÜÉ=éì êéçëÉ=çÑ=Çì ã éáåÖK

SK= e áÖÜJäÉî Éä=ê~ÇáçJ~Åíáî É=ï ~ëíÉë=çê=çíÜÉê=ÜáÖÜJäÉî Éä=ê~ÇáçJ~Åíáî É=ã ~ííÉêI=ÇÉÑáåÉÇ=çå=éì ÄäáÅ=ÜÉ~äíÜI=
ÄáçäçÖáÅ~ä=çê=çíÜÉê=Öêçì åÇëI=Äó=íÜÉ=Åçã éÉíÉåí=áåíÉêå~íáçå~ä=ÄçÇó=áå=íÜáë=ÑáÉäÇI=~í=éêÉëÉåí=íÜÉ=
fåíÉêå~íáçå~ä=̂ íçã áÅ=båÉêÖó=̂ ÖÉåÅóI=~ë=ì åëì áí~ÄäÉ=Ñçê=Çì ã éáåÖ=~í=ëÉ~K

TK= j ~íÉêá~äë=áå=ï Ü~íÉî Éê=Ñçêã =EÉKÖK=ëçäáÇëI=äáèì áÇëI=ëÉã áJäáèì áÇëI=Ö~ëÉë=çê=áå=~=äáî áåÖ=ëí~íÉF=éêçÇì ÅÉÇ=
Ñçê=ÄáçäçÖáÅ~ä=~åÇ=ÅÜÉã áÅ~ä=ï ~êÑ~êÉK

UK= qÜÉ=éêÉÅÉÇáåÖ=é~ê~Öê~éÜë=çÑ=íÜáë=̂ ååÉñ=Çç=åçí=~ééäó=íç=ëì Äëí~åÅÉë=ï ÜáÅÜ=~êÉ=ê~éáÇäó=êÉåÇÉêÉÇ=
Ü~êã äÉëë=Äó=éÜóëáÅ~äI=ÅÜÉã áÅ~ä=çê=ÄáçäçÖáÅ~ä=éêçÅÉëëÉë=áå=íÜÉ=ëÉ~=éêçî áÇÉÇ=íÜÉó=Çç=åçíW=
EáF= ã ~âÉ=ÉÇáÄäÉ=ã ~êáåÉ=çêÖ~åáëã ë=ì åé~ä~í~ÄäÉI=çê=
EááF= ÉåÇ~åÖÉê=Üì ã ~å=ÜÉ~äíÜ=çê=íÜ~í=çÑ=Ççã ÉëíáÅ=~åáã ~äëK

qÜÉ=Åçåëì äí~íáî É=éêçÅÉÇì êÉ=éêçî áÇÉÇ=Ñçê=ì åÇÉê=̂ êíáÅäÉ=u fs =ëÜçì äÇ=ÄÉ=Ñçääçï ÉÇ=Äó=~=m~êíó=áÑ=íÜÉêÉ
áë=Ççì Äí=~Äçì í=íÜÉ=Ü~êã äÉëëåÉëë=çÑ=íÜÉ=ëì Äëí~åÅÉK
VK= qÜáë=̂ ååÉñ=ÇçÉë=åçí=~ééäó=íç=ï ~ëíÉë=çê=çíÜÉê=ã ~íÉêá~äë=EÉKÖK=ëÉï ~ÖÉ=ëäì ÇÖÉë=~åÇ=ÇêÉÇÖÉÇ=
ëéçáäëF=Åçåí~áåáåÖ=íÜÉ=ã ~ííÉêë=êÉÑÉêêÉÇ=íç=áå=é~ê~Öê~éÜë=NJR=~Äçî É=~ë=íê~ÅÉ=Åçåí~ã áå~åíëK=pì ÅÜ=
ï ~ëíÉë=ëÜ~ää=ÄÉ=ëì ÄàÉÅí=íç=íÜÉ=éêçî áëáçåë=çÑ=̂ ååÉñÉë=ff=~åÇ=fff=~ë=~ééêçéêá~íÉK

^ k k bu = ff
qÜÉ=Ñçääçï áåÖ=ëì Äëí~åÅÉë=~åÇ=ã ~íÉêá~äë=êÉèì áêáåÖ=ëéÉÅá~ä=Å~êÉ=~êÉ=äáëíÉÇ=Ñçê=íÜÉ=éì êéçëÉë=çÑ=

^ êíáÅäÉ=s f=ENF=E~FK
^ K= t ~ëíÉë=Åçåí~áåáåÖ=ëáÖåáÑáÅ~åí=~ã çì åíë=çÑ=íÜÉ=ã ~ííÉêë=äáëíÉÇ=ÄÉäçï W=

~êëÉåáÅ= ?õ
äÉ~Ç= f[ =~åÇ=íÜÉáê=Åçã éçì åÇë=ÅçééÉê= f= ê
òáåÅ= g
çêÖ~åçëáäáÅçå=Åçã éçì åÇë
Åó~åáÇÉë
Ñäì çêáÇÉë
éÉëíáÅáÇÉë=~åÇ=íÜÉáê=ÄóJéêçÇì Åíë=åçí=Åçî ÉêÉÇ=áå=̂ ååÉñ=fK

_K= få=íÜÉ=áëëì É=çÑ=éÉêã áíë=Ñçê=íÜÉ=Çì ã éáåÖ=çÑ=ä~êÖÉ=èì ~åíáíáÉë=çÑ=~ÅáÇë=~åÇ=~äâ~äáëI=ÅçåëáÇÉê~íáçå=
ëÜ~ää=ÄÉ=Öáî Éå=íç=íÜÉ=éçëëáÄäÉ=éêÉëÉåÅÉ=áå=ëì ÅÜ=ï ~ëíÉë=çÑ=íÜÉ=ëì Äëí~åÅÉë=äáëíÉÇ=áå=é~ê~Öê~éÜ=̂ =
~åÇ=íç=íÜÉ=Ñçääçï áåÖ=~ÇÇáíáçå~ä=ëì Äëí~åÅÉëW
ÄÉêóääáì ã = ?Ó
ÅÜêçã áì ã = f= ~åÇ= Åçã éçì åÇë
åáÅâÉä= ö= ê
î ~å~Çáì ã = à

` K= ` çåí~áåÉêëI=ëÅê~é=ã Éí~ä=~åÇ=çíÜÉê=Äì äâó=ï ~ëíÉë=äá~ÄäÉ=íç=ëáåâ=íç=íÜÉ=ëÉ~=Äçííçã =ï ÜáÅÜ=ã ~ó=
éêÉëÉåí=~=ëÉêáçì ë=çÄëí~ÅäÉ=íç=ÑáëÜáåÖ=çê=å~î áÖ~íáçåK

a K= o ~ÇáçJ~Åíáî É=ï ~ëíÉë=çê=çíÜÉê=ê~ÇáçJ~Åíáî É=ã ~ííÉê=åçí=áåÅäì ÇÉÇ=áå=̂ ååÉñ=fK=få=íÜÉ=áëëì É=çÑ=éÉêã áíë=
Ñçê=íÜÉ=Çì ã éáåÖ=çÑ=íÜáë=ã ~ííÉêI=íÜÉ=̀ çåíê~ÅíáåÖ=m~êíáÉë=ëÜçì äÇ=í~âÉ=Ñì ää=~ÅÅçì åí=çÑ=íÜÉ=êÉÅ=
çã ã ÉåÇ~íáçåë=çÑ=íÜÉ=Åçã éÉíÉåí=áåíÉêå~íáçå~ä=ÄçÇó=áå=íÜáë=ÑáÉäÇI=~í=éêÉëÉåí=íÜÉ=fåíÉêå~íáçå~ä
^ íçã áÅ=båÉêÖó=̂ ÖÉåÅóK

s çäK=NMQSI=NJNRTQV



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

^ k k bu = fff
mêçî áëáçåë=íç=ÄÉ=ÅçåëáÇÉêÉÇ=áå=Éëí~ÄäáëÜáåÖ=ÅêáíÉêá~=Öçî ÉêåáåÖ=íÜÉ=áëëì É=çÑ=éÉêã áíë=Ñçê=íÜÉ=

Çì ã éáåÖ=çÑ=ã ~ííÉê=~í=ëÉ~I=í~âáåÖ=áåíç=~ÅÅçì åí=̂ êíáÅäÉ=fs =EOFI=áåÅäì ÇÉW
^ K= ` e ^ o ^ ` qbo fpqf` p=^ k a =̀ l j ml pfqfl k =l c=qe b=j ^ qqbo

NK= qçí~ä=~ã çì åí=~åÇ=~î Éê~ÖÉ=Åçã éçëáíáçå=çÑ=ã ~ííÉê=Çì ã éÉÇ=EÉKÖK=éÉê=óÉ~êFK
OK= cçêã I=ÉKÖK=ëçäáÇI=ëäì ÇÖÉI=äáèì áÇI=çê=Ö~ëÉçì ëK
PK= mêçéÉêíáÉëW=éÜóëáÅ~ä=EÉKÖK=ëçäì Äáäáíó=~åÇ=ÇÉåëáíóFI=ÅÜÉã áÅ~ä=~åÇ=ÄáçÅÜÉã áÅ~ä=EÉKÖK=çñóÖÉå=

ÇÉã ~åÇI=åì íêáÉåíëF=~åÇ=ÄáçäçÖáÅ~ä=EÉKÖK=éêÉëÉåÅÉ=çÑ=î áêì ëÉëI=Ä~ÅíÉêá~I=óÉ~ëíëI=é~ê~ëáíÉëFK
QK= qçñáÅáíóK
RK= mÉêëáëíÉåÅÉW=éÜóëáÅ~äI=ÅÜÉã áÅ~ä=~åÇ=ÄáçäçÖáÅ~äK
SK= ^ ÅÅì ã ì ä~íáçå=~åÇ=Äáçíê~åëÑçêã ~íáçå=áå=ÄáçäçÖáÅ~ä=ã ~íÉêá~äë=çê=ëÉÇáã ÉåíëK
TK= pì ëÅÉéíáÄáäáíó=íç=éÜóëáÅ~äI=ÅÜÉã áÅ~ä=~åÇ=ÄáçÅÜÉã áÅ~ä=ÅÜ~åÖÉë=~åÇ=áåíÉê~Åíáçå=áå=íÜÉ=~èì ~íáÅ=

Éåî áêçåã Éåí=ï áíÜ=çíÜÉê=Çáëëçäî ÉÇ=çêÖ~åáÅ=~åÇ=áåçêÖ~åáÅ=ã ~íÉêá~äëK
UK= mêçÄ~Äáäáíó=çÑ=éêçÇì Åíáçå=çÑ=í~áåíë=çê=çíÜÉê=ÅÜ~åÖÉë=êÉÇì ÅáåÖ=ã ~êâÉí~Äáäáíó=çÑ=êÉëçì êÅÉë=EÑáëÜI=

ëÜÉääÑáëÜI=ÉíÅKFK
_K= ` e ^ o ^ ` qbo fpqf` p=l c=a r j mfk d =pfqb=^ k a =j bqe l a =l c=a bml pfq

NK= i çÅ~íáçå=EÉKÖK=ÅçJçêÇáå~íÉë=çÑ=íÜÉ=Çì ã éáåÖ=~êÉ~I=ÇÉéíÜ=~åÇ=Çáëí~åÅÉ=Ñêçã =íÜÉ=Åç~ëíFI=äçÅ~íáçå=
áå=êÉä~íáçå=íç=çíÜÉê=~êÉ~ë=EÉKÖK=~ã Éåáíó=~êÉ~ëI=ëé~ï åáåÖI=åì êëÉêó=~åÇ=ÑáëÜáåÖ=~êÉ~ë=~åÇ=Éñéäçáí~ÄäÉ=
êÉëçì êÅÉëFK

OK= o ~íÉ=çÑ=Çáëéçë~ä=éÉê=ëéÉÅáÑáÅ=éÉêáçÇ=EÉKÖK=èì ~åíáíó=éÉê=Ç~óI=éÉê=ï ÉÉâI=éÉê=ã çåíÜFK
PK= j ÉíÜçÇë=çÑ=é~Åâ~ÖáåÖ=~åÇ=Åçåí~áåã ÉåíI=áÑ=~åóK
QK= fåáíá~ä=Çáäì íáçå=~ÅÜáÉî ÉÇ=Äó=éêçéçëÉÇ=ã ÉíÜçÇ=çÑ=êÉäÉ~ëÉK
RK= a áëéÉêë~ä=ÅÜ~ê~ÅíÉêáëíáÅë=EÉKÖK=ÉÑÑÉÅíë=çÑ=Åì êêÉåíëI=íáÇÉë=~åÇ=ï áåÇ=çå=Üçêáòçåí~ä=íê~åëéçêí=~åÇ=

î ÉêíáÅ~ä=ã áñáåÖFK
SK= t ~íÉê=ÅÜ~ê~ÅíÉêáëíáÅë=EÉKÖK=íÉã éÉê~íì êÉI=ée I=ë~äáåáíóI=ëíê~íáÑáÅ~íáçåI=çñóÖÉå=áåÇáÅÉë=çÑ=éçääì =

íáçå=� =Çáëëçäî ÉÇ=çñóÖÉå=Ea l FI=ÅÜÉã áÅ~ä=çñóÖÉå=ÇÉã ~åÇ=È l a FI=ÄáçÅÜÉã áÅ~ä=çñóÖÉå=ÇÉã ~åÇ=
E_ l a F=� =åáíêçÖÉå=éêÉëÉåí=áå=çêÖ~åáÅ=~åÇ=ã áåÉê~ä=Ñçêã =áåÅäì ÇáåÖ=~ã ã çåá~I=ëì ëéÉåÇÉÇ=ã ~ííÉêI=
çíÜÉê=åì íêáÉåíë=~åÇ=éêçÇì Åíáî áíóFK

TK= _ çííçã =ÅÜ~ê~ÅíÉêáëíáÅë=EÉKÖK=íçéçÖê~éÜóI=ÖÉçÅÜÉã áÅ~ä=~åÇ=ÖÉçäçÖáÅ~ä=ÅÜ~ê~ÅíÉêáëíáÅë=~åÇ=Äáç=
äçÖáÅ~ä=éêçÇì Åíáî áíóFK

UK= bñáëíÉåÅÉ=~åÇ=ÉÑÑÉÅíë=çÑ=çíÜÉê=Çì ã éáåÖë=ï ÜáÅÜ=Ü~î É=ÄÉÉå=ã ~ÇÉ=áå=íÜÉ=Çì ã éáåÖ=~êÉ~=EÉKÖK=
ÜÉ~î ó=ã Éí~ä=Ä~ÅâÖêçì åÇ=êÉ~ÇáåÖ=~åÇ=çêÖ~åáÅ=Å~êÄçå=ÅçåíÉåíFK

VK= få=áëëì áåÖ=~=éÉêã áí=Ñçê=Çì ã éáåÖI=` çåíê~ÅíáåÖ=m~êíáÉë=ëÜçì äÇ=ÅçåëáÇÉê=ï ÜÉíÜÉê=~å=~ÇÉèì ~íÉ=
ëÅáÉåíáÑáÅ=Ä~ëáë=Éñáëíë=Ñçê=~ëëÉëëáåÖ=íÜÉ=ÅçåëÉèì ÉåÅÉë=çÑ=ëì ÅÜ=Çì ã éáåÖI=~ë=çì íäáåÉÇ=áå=íÜáë=
^ ååÉñI=í~âáåÖ=áåíç=~ÅÅçì åí=ëÉ~ëçå~ä=î ~êá~íáçåëK

` K= d bk bo ^ i =̀ l k pfa bo ^ qfl k p=^ k a =̀ l k a fqfl k p
NK= mçëëáÄäÉ=ÉÑÑÉÅíë=çå=~ã ÉåáíáÉë=EÉKÖK=éêÉëÉåÅÉ=çÑ=Ñäç~íáåÖ=çê=ëíê~åÇÉÇ=ã ~íÉêá~äI=íì êÄáÇáíóI=çÄàÉÅ=

íáçå~ÄäÉ=çÇçì êI=ÇáëÅçäçì ê~íáçå=~åÇ=Ñç~ã áåÖFK
OK= mçëëáÄäÉ=ÉÑÑÉÅíë=çå=ã ~êáåÉ=äáÑÉI=ÑáëÜ=~åÇ=ëÜÉääÑáëÜ=Åì äíì êÉI=ÑáëÜ=ëíçÅâë=~åÇ=ÑáëÜÉêáÉëI=ëÉ~ï ÉÉÇ=

Ü~êî ÉëíáåÖ=~åÇ=Åì äíì êÉK
PK= mçëëáÄäÉ=ÉÑÑÉÅíë=çå=çíÜÉê=ì ëÉë=çÑ=íÜÉ=ëÉ~=EÉKÖK=áã é~áêã Éåí=çÑ=ï ~íÉê=èì ~äáíó=Ñçê=áåÇì ëíêá~ä=ì ëÉI=

ì åÇÉêï ~íÉê=Åçêêçëáçå=çÑ=ëíêì Åíì êÉëI=áåíÉêÑÉêÉåÅÉ=ï áíÜ=ëÜáé=çéÉê~íáçåë=Ñêçã =Ñäç~íáåÖ=ã ~íÉêá~äëI=
áåíÉêÑÉêÉåÅÉ=ï áíÜ=ÑáëÜáåÖ=çê=å~î áÖ~íáçå=íÜêçì ÖÜ=ÇÉéçëáí=çÑ=ï ~ëíÉ=çê=ëçäáÇ=çÄàÉÅíë=çå=íÜÉ=ëÉ~=
Ñäççê=~åÇ=éêçíÉÅíáçå=çÑ=~êÉ~ë=çÑ=ëéÉÅá~ä=áã éçêí~åÅÉ=Ñçê=ëÅáÉåíáÑáÅ=çê=ÅçåëÉêî ~íáçå=éì êéçëÉëFK

QK= qÜÉ=éê~ÅíáÅ~ä=~î ~áä~Äáäáíó=çÑ=~äíÉêå~íáî É=ä~åÇJÄ~ëÉÇ=ã ÉíÜçÇë=çÑ=íêÉ~íã ÉåíI=Çáëéçë~ä=çê=Éäáã á=
å~íáçåI=çê=çÑ=íêÉ~íã Éåí=íç=êÉåÇÉê=íÜÉ=ã ~ííÉê=äÉëë=Ü~êã Ñì ä=Ñçê=Çì ã éáåÖ=~í=ëÉ~K

s çäK=NMQSINJNRTQV


