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INTERNATIONAL CONVENTION1 ON THE ELIMINATION 
OF ALL FORMS OF RACIAL DISCRIMINATION

qÜÉ=pí~íÉë=m~êíáÉë=íç=íÜáë=̀ çåî ÉåíáçåI

` çåëáÇÉêáåÖ=that the Charter of the United Nations is based on the prin 
ciples of the dignity and equality inherent in all human beings, and that all 
Member States have pledged themselves to take joint and separate action, in 
co-operation with the Organization, for the achievement of one of the purposes 
of the United Nations which is to promote and encourage universal respect for 
and observance of human rights and fundamental freedoms for all, without 
distinction as to race, sex, language or religion,

` çåëáÇÉêáåÖ=that the Universal Declaration of Human Rights proclaims 
that all human beings are born free and equal in dignity and rights and that

1 The Convention was adopted by the General Assembly of the United Nations in resolution 
2106 (XX) of 21 December 1965. For the text of the resolution and of the Convention, see l ÑÑáÅá~ä=
oÉÅçêÇë=çÑ=íÜÉ=d ÉåÉê~ä=̂ ëëÉã ÄäóI=qï ÉåíáÉíÜ=pÉëëáçåI=pì ééäÉã Éåí=k çK=NQ=(A/6014), p. 47.

Article 19 of the Convention provides that the Convention shall enter into force on the thirtieth 
day after the date of deposit with the Secretary-General of the United Nations of the twenty- 
seventh instrument of ratification or instrument of accession. On 5 December 1968, the Govern 
ment of Poland deposited the twenty-seventh instrument. However, among those instruments 
there were some which contained a reservation and therefore were subject to the provisions of 
article 20 of the Convention allowing States to notify objections within ninety days from the date 
of circulation by the Secretary-General of the reservations. In respect of two such instruments, 
namely those of Kuwait and Spain, the ninety-day period had not yet expired on the date of deposit 
of the twenty-seventh instrument. The reservation contained in one further instrument, that of 
India, had not yet been circulated on that date, and the twenty-seventh instrument itself, that of 
Poland, contained a reservation ; in respect of these two instruments the ninety-day period would 
only begin to run on the date of the Secretary-General's notification of their deposit. Therefore, 
in that notification, which was dated 13 December 1968, the Secretary-General called the attention 
of the interested States to the situation and stated the following :

" It appears from the provisions of article 20 of the Convention that it would not be 
possible to determine the legal effect of the four instruments in question pending the expiry 
of the respective periods of time mentioned in the preceding paragraph.

" Having regard to the above-mentioned consideration, the Secretary-General is not at 
the present time in a position to ascertain the date of entry into force of the Convention. " 
Subsequently, in a notification dated 17 March 1969, the Secretary-General informed the 

interested States : E~F=that within the period of ninety days from the date of his previous notification 
he had received an objection from one State to the reservation contained in the instrument of rati 
fication by the Government of India ; and EÄF=that the Convention, in accordance with paragraph 1 
of article 19, had entered into force on 4 January 1969, i.e., on the thirtieth day after the date of 
deposit of the instrument of ratification of the Convention by the Government of Poland, which 
was the twenty-seventh instrument of ratification or instrument of accession deposited with the 
Secretary-General.

For the list of States for which the Convention entered into force on 4 January 1969, see p. 306. 
The list is followed by reservations and/or declarations made by certain States on signature or on 
ratification or accession, with the exception of the reservations and declarations inscribed on the 
face of the Convention or annexed by reference to the signatures, the texts of which are reproduced 
on the signature pages of the Convention (pages 308 to 318 of this volume).
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everyone is entitled to all the rights and freedoms set out therein, without 
distinction of any kind, in particular as to race, colour or national origin,

` çåëáÇÉêáåÖ=that all human beings are equal before the law and are entitled 
to equal protection of the law against any discrimination and against any in 
citement to discrimination,

` çåëáÇÉêáåÖ=that the United Nations has condemned colonialism and all 
practices of segregation and discrimination associated therewith, in whatever 
form and wherever they exist, and that the Declaration on the Granting of 
Independence to Colonial Countries and Peoples of 14 December 1960 (General 
Assembly resolution 1514 (XV) )* has affirmed and solemnly proclaimed the 
necessity of bringing them to a speedy and unconditional end,

` çåëáÇÉêáåÖ=that the United Nations Declaration on the Elimination of All 
Forms of Racial Discrimination of 20 November 1963 (General Assembly 
resolution 1904 (XVIII) )2 solemnly affirms the necessity of speedily eliminating 
racial discrimination throughout the world in all its forms and manifestations 
and of securing understanding of and respect for the dignity of the human 
person,

` çåî áåÅÉÇ=that any doctrine of superiority based on racial differentiation is 
scientifically false, morally condemnable, socially unjust and dangerous, and 
that there is no justification for racial discrimination, in theory or in practice, 
anywhere,

oÉ~ÑÑáêã áåÖ=that discrimination between human beings on the grounds of 
race, colour or ethnic origin in an obstacle to friendly and peaceful relations 
among nations and is capable of disturbing peace and security among peoples 
and the harmony of persons living side by side even within one and the same 
State,

` çåî áåÅÉÇ=that the existence of racial barriers is repugnant to the ideals of 
any human society,

^ ä~êã ÉÇ=by manifestations of racial discrimination still in evidence in some 
areas of the world and by governmental policies based on racial superiority or 
hatred, such as policies of ~é~êíÜÉáÇI=segregation or separation,

oÉëçäî ÉÇ=to adopt all necessary measures for speedily eliminating racial 
discrimination in all its forms and manifestations, and to prevent and combat 
racist doctrines and practices in order to promote understanding between races 
and to build an international community free from all forms of racial segregation 
and racial discrimination,

1 United Nations, l ÑÑáÅá~ä=oÉÅçêÇë=çÑ=íÜÉ=d ÉåÉê~ä=̂ ëëÉã ÄäóI=c áÑíÉÉåíÜ=pÉëëáçåI=pì ééäÉã Éåí=k çK=NS=
(A/4684), p. 66.

* fÄáÇKI=báÖÜíÉÉåíÜ=pÉëëáçåI=pì ééäÉã Éåí=k çK=NR=(A/5515), p. 35
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_É~êáåÖ=áå=ã áåÇ=the Convention concerning Discrimination in respect of 
Employment and Occupation adopted by the International Labour Organisation 
in 1958, 1 and the Convention against Discrimination in Education adopted by 
the United Nations Educational, Scientific and Cultural Organization in I960,2

a ÉëáêáåÖ=to implement the principles embodied in the United Nations 
Declaration on the Elimination of All Forms of Racial Discrimination and to 
secure the earliest adoption of practical measures to that end,

e ~î É=~ÖêÉÉÇ=as follows :

PART I 

^ êíáÅäÉ=N

1. In this Convention, the term " racial discrimination " shall mean any 
distinction, exclusion, restriction or preference based on race, colour, descent, 
or national or ethnic origin which has the purpose or effect of nullifying or 
impairing the recognition, enjoyment or exercise, on an equal footing, of human 
rights and fundamental freedoms in the political, economic, social, cultural or 
any other field of public life.

2. This Convention shall not apply to distinctions, exclusions, restrictions or 
preferences made by a State Party to this Convention between citizens and non- 
citizens.
3. Nothing in this Convention may be interpreted as affecting in any way the 
legal provisions of States Parties concerning nationality, citizenship or natural 
ization, provided that such provisions do not discriminate against any particular 
nationality.

4. Special measures taken for the sole purpose of securing adequate advance 
ment of certain racial or ethnic groups or individuals requiring such protection 
as may be necessary in order to ensure such groups or individuals equal enjoy 
ment or exercise of human rights and fundamental freedoms shall not be deemed 
racial discrimination, provided, however, that such measures do not, as a conse 
quence, lead to the maintenance of separate rights for different racial groups and 
that they shall not be continued after the objectives for which they were taken 
have been achieved.

^ êíáÅäÉ=O

1. States Parties condemn racial discrimination and undertake to pursue by all 
appropriate means and without delay a policy of eliminating racial discrimination

1 United Nations, qêÉ~íó=pÉêáÉëI=vol. 362, p. 31 
GfÄáÇKI=vol. 429, p. 93.
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in all its forms and promoting understanding among all races, and, to this end :

(a) Each State Party undertakes to engage in no act or practice of racial 
discrimination against persons, groups of persons or institutions and to ensure 
that all public authorities and public institutions, national and local, shall act in 
conformity with this obligation;

EÄF=Each State Party undertakes not to sponsor, defend or support racial 
discrimination by any persons or organizations;

EÅF=Each State Party shall take effective measures to review governmental, 
national and local policies, and to amend, rescind or nullify any laws and regula 
tions which have the effect of creating or perpetuating racial discrimination 
wherever it exists;

EÇF=Each State Party shall prohibit and bring to an end, by all appropriate 
means, including legislation as required by circumstances, racial discrimination 
by any persons, group or organization;

EÉF=Each State Party undertakes to encourage, where appropriate, inte- 
grationist multi-racial organizations and movements and other means of elim 
inating barriers between races, and to discourage anything which tends to 
strengthen racial division.
2. States Parties shall, when the circumstances so warrant, take, in the social, 
economic, cultural and other fields, special and concrete measures to ensure the 
adequate development and protection of certain racial groups or individuals 
belonging to them, for the purpose of guaranteeing them the full and equal 
enjoyment of human rights and fundamental freedoms. These measures shall 
in no case entail as a consequence the maintenance of unequal or separate rights 
for different racial groups after the objectives for which they were taken have 
been achieved.

^ åÅäÉ=P
States Parties particularly condemn racial segregation and ~é~êíÜÉáÇ=and 

undertake to prevent, prohibit and eradicate all practices of this nature in terri 
tories under their jurisdiction.

^ êíáÅäÉ=Q
States Parties condemn all propaganda and all organizations which are 

based on ideas or theories of superiority of one race or group of persons of one 
colour or ethnic origin, or which attempt to justify or promote racial hatred and 
discrimination in any form, and undertake to adopt immediate and positive 
measures designed to eradicate all incitement to, or acts of, such discrimination
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and, to this end, with due regard to the principles embodied in the Universal 
Declaration of Human Rights and the rights expressly set forth in article 5 of 
this Convention, áåíÉê=~äá~=W

E~F=Shall declare an offence punishable by law all dissemination of ideas based 
on racial superiority or hatred, incitement to racial discrimination, as well as 
all acts of violence or incitement to such acts against any race or group of 
persons of another colour or ethnic origin, and also the provision of any 
assistance to racist activities, including the financing thereof;

EÄF=Shall declare illegal and prohibit organizations, and also organized and all 
other propaganda activities, which promote and incite racial discrimination, 
and shall recognize participation in such organizations or activities as an 
offence punishable by law;

EÅF=Shall not permit public authorities or public institutions, national or local, to 
promote or incite racial discrimination.

^ êíáÅäÉ=5
In compliance with the fundamental obligations laid down in article 2 of 

this Convention, States Parties undertake to prohibit and to eliminate racial 
discrimination in all its forms and to guarantee the right of everyone, without 
distinction as to race, colour, or national or ethnic origin, to equality before the 
law, notably in the enjoyment of the following rights :

E~F=The right to equal treatment before the tribunals and all other organs 
administering justice ;

EÄF=The right to security of person and protection by the State against 
violence or bodily harm, whether inflicted by government officials or 
by any individual, group or institution ;

(c) Political rights, in particular the rights to participate in elections   to 
vote and to stand for election   on the basis of universal and equal 
suffrage, to take part in the Government as well as in the conduct of 
public affairs at any level and to have equal access to public service;

EÇF=Other civil rights, in particular :
(i) The right to freedom of movement and residence within the

border of the State; 
(ii) The right to leave any country, including one's own, and to

return to one's country; 
(iii) The right to nationality ; 
(iv) The right to marriage and choice of spouse ; 
(v) The right to own property alone as well as in association with 

others ;
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(vi) The right to inherit;
(vii) The right to freedom of thought, conscience and religion; 

(viii) The right to freedom of opinion and expression ;
(ix) The right to freedom of peaceful assembly and association;

EÉF=Economic, social and cultural rights, in particular :
(i) The rights to work, to free choice of employment, to just and 

favourable conditions of work, to protection against unemploy 
ment, to equal pay for equal work, to just and favourable remuner 
ation ;

(ii) The right to form and join trade unions ; 
(iii) The right to housing; 
(iv) The right to public health, medical care, social security and social

services ;
(v) The right to education and training; 

(vi) The right to equal participation in cultural activities;
(/) The right of access to any place or service intended for use by the 

general public, such as transport, hotels, restaurants, caf s, theatres and 
parks.

^ êíáÅäÉ=S

States Parties shall assure to everyone within their jurisdiction effective 
protection and remedies, through the competent national tribunals and other 
State institutions, against any acts of racial discrimination which violate his 
human rights and fundamental freedoms contrary to this Convention, as well as 
the right to seek from such tribunals just and adequate reparation or satisfaction 
for any damage suffered as a result of such discrimination.

^ êíáÅäÉ=T

States Parties undertake to adopt immediate and effective measures, partic 
ularly in the fields of teaching, education, culture and information, with a view 
to combating prejudices which lead to racial discrimination and to promoting 
understanding, tolerance and friendship among nations and racial or ethnical 
groups, as well as to propagating the purposes and principles of the Charter of 
the United Nations, the Universal Declaration of Human Rights, the United 
Nations Declaration on the Elimination of All Forms of Racial Discrimination, 
and this Convention.
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PART II

^ êíáÅäÉ=U

1. There shall be established a Committee on the Elimination of Racial Dis 
crimination (hereinafter referred to as the Committee) consisting of eighteen 
experts of high moral standing and acknowledged impartiality elected by States 
Parties from among their nationals, who shall serve in their personal capacity, 
consideration being given to equitable geographical distribution and to the 
representation of the different forms of civilization as well as of the principal 
legal systems.
2. The members of the Committee shall be elected by secret ballot from a list 
of persons nominated by the States Parties. Each State Party may nominate one 
person from among its own nationals.
3. The initial election shall be held six months after the date of the entry into 
force of this Convention. At least three months before the date of each election 
the Secretary-General of the United Nations shall address a letter to the States 
Parties inviting them to submit their nominations within two months. The 
Secretary-General shall prepare a list in alphabetical order of all persons thus 
nominated, indicating the States Parties which have nominated them, and shall 
submit it to the States Parties.
4. Elections of the members of the Committee shall be held at a meeting of 
States Parties convened by the Secretary-General at United Nations Head 
quarters. At that meeting, for which two-thirds of the States Parties shall con 
stitute a quorum, the persons elected to the Committee shall be those nominees 
who obtain the largest number of votes and an absolute majority of the votes of 
the representatives of States Parties present and voting.
5. (a) The members of the Committee shall be elected for a term of four years. 
However, the terms of nine of the members elected at the first election shall 
expire at the end of two years ; immediately after the first election the names of 
these nine members shall be chosen by lot by the Chairman of the Committee. 

EÄF=For the filling of casual vacancies, the State Party whose expert has 
ceased to function as a member of the Committee shall appoint another expert 
from among its nationals, subject to the approval of the Committee.
6. States Parties shall be responsible for the expenses of the members of the 
Committee while they are in performance of Committee duties.

^ êíáÅäÉ=V

1. States Parties undertake to submit to the Secretary-General of the United 
Nations, for consideration by the Committee, a report on the legislative, judicial, 
administrative or other measures which they have adopted and which give effect 
to the provisions of this Convention : (a) within one year after the entry into
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force of the Convention for the State concerned; and EÄF=thereafter every two 
years and whenever the Committee so requests. The Committee may request 
further information from the States Parties.

2. The Committee shall report annually, through the Secretary-General, to the 
General Assembly of the United Nations on its activities and may make sugges 
tions and general recommendations based on the examination of the reports and 
information received from the States Parties. Such suggestions and general 
recommendations shall be reported to the General Assembly together with 
comments, if any, from States Parties.

^ êíáÅäÉ=NM

1. The Committee shall adopt its own rules of procedure.
2. The Committee shall elect its officers for a term of two years.
3. The secretariat of the Committee shall be provided by the Secretary-General 
of the United Nations.
4. The meetings of the Committee shall normally be held at United Nations 
Headquarters.

^ êíáÅäÉ=NN

1. If a State Party considers that another State Party is not giving effect to the 
provisions of this Convention, it may bring the matter to the attention of the 
Committee. The Committee shall then transmit the communication to the State 
Party concerned. Within three months, the receiving State shall submit to the 
Committee written explanations or statements clarifying the matter and the 
remedy, if any, that may have been taken by that State.
2. If the matter is not adjusted to the satisfaction of both parties, either by 
bilateral negotiations or by any other procedure open to them, within six months 
after the receipt by the receiving State of the initial communication, either 
State shall have the right to refer the matter again to the Committee by notifying 
the Committee and also the other State.

3. The Committee shall deal with a matter referred to it in accordance with 
paragraph 2 of this article after it has ascertained that all available domestic 
remedies have been invoked and exhausted in the case, in conformity with the 
generally recognized principles of international law. This shall not be the rule 
where the application of the remedies is unreasonably prolonged.
4. In any matter referred to it, the Committee may call upon the States Parties 
concerned to supply any other relevant information.
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5. When any matter arising out of this article is being considered by the 
Committee, the States Parties concerned shall be entitled to send a representative 
to take part in the proceedings of the Committee, without voting rights, while 
the matter is under consideration.

^ êíáÅäÉ=NO

1. («) After the Committee has obtained and collated all the information it 
deems necessary, the Chairman shall appoint an ~Ç=ÜçÅ=Conciliation Commission 
(hereinafter referred to as the Commission) comprising five persons who may 
or may not be members of the Committee. The members of the Commission 
shall be appointed with the unanimous consent of the parties to the dispute, 
and its good offices shall be made available to the States concerned with a view 
to an amicable solution of the matter on the basis of respect for this Convention.

EÄF=If the States parties to the dispute fail to reach agreement within three 
months on all or part of the composition of the Commission, the members of the 
Commission not agreed upon by the States parties to the dispute shall be elected 
by secret ballot by a two-thirds majority vote of the Committee from among 
its own members.
2. The members of the Commission shall serve in their personal capacity. 
They shall not be nationals of the States parties to the dispute or of a State not 
Party to this Convention.
3. The Commission shall elect its own Chairman and adopt its own rules of 
procedure.
4. The meetings of the Commission shall normally be held at United Nations 
Headquarters or at any other convenient place as determined by the Commission.
5. The secretariat provided in accordance with article 10, paragraph 3, of this 
Convention shall also service the Commission whenever a dispute among States 
Parties brings the Commission into being.
6. The States parties to the dispute shall share equally all the expenses of the 
members of the Commission in accordance with estimates to be provided by the 
Secretary-General of the United Nations.
7. The Secretary-General shall be empowered to pay the expenses of the 
members of the Commission, if necessary, before reimbursement by the States 
parties to the dispute in accordance with paragraph 6 of this article.

8. The information obtained and collated by the Committee shall be made 
available to the Commission, and the Commission may call upon the States 
concerned to supply any other relevant information.
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^ êíáÅäÉ=NP

1. When the Commission has fully considered the matter, it shall prepare and 
submit to the Chairman of the Committee a report embodying its findings on 
all questions of fact relevant to the issue between the parties and containing 
such recommendations as it may think proper for the amicable solution of the 
dispute.
2. The Chairman of the Committee shall communicate the report of the 
Commission to each of the States parties to the dispute. These States shall, 
within three months, inform the Chairman of the Committee whether or not 
they accept the recommendations contained in the report of the Commission.
3. After the period provided for in paragraph 2 of this article, the Chairman of 
the Committee shall communicate the report of the Commission and the decla 
rations of the States Parties concerned to the other States Parties to this Con 
vention.

^ êíáÅäÉ=NQ

1. A State Party may at any time declare that it recognizes the competence of 
the Committee to receive and consider communications from individuals or 
groups of individuals within its jurisdiction claiming to be victims of a violation 
by that State Party of any of the rights set forth in this Convention. No communi 
cation shall be received by the Committee if it concerns a State Party which has 
not made such a declaration.
2. Any State Party which makes a declaration as provided for in paragraph 1 of 
this article may establish or indicate a body within its national legal order which 
shall be competent to receive and consider petitions from individuals and groups 
of individuals within its jurisdiction who claim to be victims of a violation of any 
of the rights set forth in this Convention and who have exhausted other available 
local remedies.
3. A declaration made in accordance with paragraph 1 of this article and the 
name of any body established or indicated in accordance with paragraph 2 of 
this article shall be deposited by the State Party concerned with the Secretary- 
General of the United Nations, who shall transmit copies thereof to the other 
States Parties. A declaration may be withdrawn at any time by notification to the 
Secretary-General, but such a withdrawal shall not affect communications 
pending before the Committee.
4. A register of petitions shall be kept by the body established or indicated in 
accordance with paragraph 2 of this article, and certified copies of the register 
shall be filed annually through appropriate channels with the Secretary-General 
on the understanding that the contents shall not be publicly disclosed.
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5. In the event of failure to obtain satisfaction from the body established or 
indicated in accordance with paragraph 2 of this article, the petitioner shall have 
the right to communicate the matter to the Committee within six months.
6. E~F=The Committee shall confidentially bring any communication referred 
to it to the attention of the State Party alleged to be violating any provision of 
this Convention, but the identity of the individual or groups of individuals 
concerned shall not be revealed without his or their express consent. The 
Committee shall not receive anonymous communications.

EÄF=Within three months, the receiving State shall submit to the Committee 
written explanations or statements clarifying the matter and the remedy, if any, 
that may have been taken by that State.
7. E~F=The Committee shall consider communications in the light of all infor 
mation made available to it by the State Party concerned and by the petitioner. 
The Committee shall not consider any communication from a petitioner unless 
it has ascertained that the petitioner has exhausted all available domestic reme 
dies. However, this shall not be the rule where the application of the remedies 
is unreasonably prolonged.

EÄF=The Committee shall forward its suggestions and recommendations, 
if any, to the State Party concerned and to the petitioner.
8. The Committee shall include in its annual report a summary of such com 
munications and, where appropriate, a summary of the explanations and state 
ments of the States Parties concerned and of its own suggestions and recom 
mendations.
9. The Committee shall be competent to exercise the functions provided for 
in this article only when at least ten States Parties to this Convention are bound 
by declarations in accordance with paragraph 1 of this article.

^ êíáÅäÉ=NR

1. Pending the achievement of the objectives of the Declaration on the Granting 
of Independence to Colonial Countries and Peoples, contained in General 
Assembly resolution 1514 (XV) of 14 December 1960, the provisions of this 
Convention shall in no way limit the right of petition granted to these peoples 
by other international instruments or by the United Nations and its specialized 
agencies.
2. E~F=The Committee established under article 8, paragraph 1, of this Con 
vention shall receive copies of the petitions from, and submit expressions of 
opinion and recommendations on these petitions to, the bodies of the United 
Nations which deal with matters directly related to the principles and objectives 
of this Convention in their consideration of petitions from the inhabitants of 
Trust and Non-Self-Governing Territories and all other territories to which
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General Assembly resolution 1514 (XV) applies, relating to matters covered by 
this Convention which are before these bodies.

EÄF=The Committee shall receive from the competent bodies of the United 
Nations copies of the reports concerning the legislative, judicial, administrative 
or other measures directly related to the principles and objectives of this Con 
vention applied by the administering Powers within the Territories mentioned 
in sub-paragraph E~F=of this paragraph, and shall express opinions and make 
recommendations to these bodies.
3. The Committee shall include in its report to the General Assembly a sum 
mary of the petitions and reports it has received from United Nations bodies, 
and the expressions of opinion and recommendations of the Committee relating 
to the said petitions and reports.

4. The Committee shall request from the Secretary-General of the United 
Nations all information relevant to the objectives of this Convention and available 
to him regarding the Territories mentioned in paragraph 2 E~F=of this article.

^ êíáÅäÉ=NS

The provisions of this Convention concerning the settlement of disputes 
or complaints shall be applied without prejudice to other procedures for settling 
disputes or complaints in the field of discrimination laid down in the constituent 
instruments of, or in conventions adopted by, the United Nations and its special 
ized agencies, and shall not prevent the States Parties from having recourse to 
other procedures for settling a dispute in accordance with general or special 
international agreements in force between them.

PART III 

^ êíáÅäÉ=NT

1. This Convention is open for signature by any State Member of the United 
Nations or member of any of its specialized agencies, by any State Party to the 
Statute of the International Court of Justice, and by any other State which has 
been invited by the General Assembly of the United Nations to become a Party 
to this Convention.
2. This Convention is subject to ratification. Instruments of ratification shall 
be deposited with the Secretary-General of the United Nations.
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^ êíáÅäÉ=NU

1. This Convention shall be open to accession by any State referred to in 
article 17, paragraph 1, of the Convention.
2. Accession shall be effected by the deposit of an instrument of accession 
with the Secretary-General of the United Nations.

^ êíáÅäÉ=NV

NK= This Convention shall enter into force on the thirtieth day after the date of 
the deposit with the Secretary-General of the United Nations of the twenty- 
seventh instrument of ratification or instrument of accession.
2. For each State ratifying this Convention or acceding to it after the deposit 
of the twenty-seventh instrument of ratification or instrument of accession, 
the Convention shall enter into force on the thirtieth day after the date of the 
deposit of its own instrument of ratification or instrument of accession.

^ êíáÅäÉ=OM

1. The Secretary-General of the United Nations shall receive and circulate to 
all States which are or may become Parties to this Convention reservations 
made by States at the time of ratification or accession. Any State which objects 
to the reservation shall, within a period of ninety days from the date of the said 
communication, notify the Secretary-General that it does not accept it.

2. A reservation incompatible with the object and purpose of this Convention 
shall not be permitted, nor shall a reservation the effect of which would inhibit 
the operation of any of the bodies established by this Convention be allowed. 
A reservation shall be considered incompatible or inhibitive if at least two-thirds 
of the States Parties to this Convention object to it.
3. Reservations may be withdrawn at any time by notification to this effect 
addressed to the Secretary-General. Such notification shall take effect on the 
date on which it is received.

^ êíáÅäÉ=ON

A State Party may denounce this Convention by written notification to the 
Secretary-General of the United Nations. Denunciation shall take effect one 
year after the date of receipt of the notification by the Secretary-General.

^ êíáÅäÉ=OO

Any dispute between two or more States Parties with respect to the inter 
pretation or application of this Convention, which is not settled by n gociation
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or by the procedures expressly provided for in this Convention, shall, at the 
request of any of the parties to the dispute, be referred to the International 
Court of Justice for decision, unless the disputants agree to another mode of 
settlement.

^ êíáÅäÉ=OP

1. A request for the revision of this Convention may be made at any time by 
any State Party by means of a notification in writing addressed to the Secretary- 
General of the United Nations.
2. The General Assembly of the United Nations shall decide upon the steps, 
if any, to be taken in respect of such a request.

^ êíáÅäÉ=OQ

The Secretary-General of the United Nations shall inform all States referred 
to in article 17, paragraph 1, of this Convention of the following particulars

E~F=Signatures, ratifications and accessions under articles 17 and 18;

EÄF=The date of entry into force of this Convention under article 19;

EÅF=Communications and declarations received under articles 14, 20 and 23 ;

EÇF=Denunciations under article 21.

^ êíáÅäÉ=OR

1. This Convention, of which the Chinese, English, French, Russian and 
Spanish texts are equally authentic, shall be deposited in the archives of the 
United Nations.
2. The Secretary-General of the United Nations shall transmit certified copies 
of this Convention to all States belonging to any of the categories mentioned in 
article 17, paragraph 1, of the Convention.

IN FAITH WHEREOF the undersigned, being duly authorized thereto by their 
respective Governments, have signed the present Convention, opened for 
signature at New York, on the seventh day of March, one thousand nine hundred 
and sixty-six.
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àì ÖÉê~=~ééêçéêáÝÉë=~ì =ã çã Éåí=ÇÉ=ä~=ê~íáÑáÅ~íáçå=
ÇÉ=ÅÉííÉ=̀ çåî ÉåíáçåK

k œ=VQSQ



OTS r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë NVSV

cl o =̀ wb` e l pi l s ^ h f^ W=
ml r o =i ^ =q` e Ë` l pi l s ^ n r fbW

P~
cl o =` e b` l pi l s ^ n r f^ W

cl o =a ^ e l j bv W=
ml r o =i b=a ^ e l j bv =W

P~=Kwg~êçáï ÉáçW=
ml o =bi =a ^ e l j bv =W

t áíÜ=íÜÉ=Ñçääçï áåÖ=êÉëÉêî ~íáçå=W
qÜÉ=` òÉÅÜçëäçî ~â=pçÅá~äáëí=o Ééì ÄäáÅ=ÇçÉë=åçí=

ÅçåëáÇÉê=áíëÉäÑ=Äçì åÇ=Äó=íÜÉ=éêçî áëáçå=çÑ=̂ êíáÅäÉ=OO=
~åÇ=ã ~áåí~áåë=íÜ~í=~åó=Çáëéì íÉ=ÄÉíï ÉÉå= íï ç= çê=
ã çêÉ=m~êíáÉë=çî Éê=íÜÉ=áåíÉêéêÉí~íáçå=çê=~ééäáÅ~íáçå=
çÑ=íÜÉ=` çåî ÉåíáçåI=ï ÜáÅÜ=áë=åçí=ëÉííäÉÇ=Äó=åÉÖç=
íá~íáçå=çê=Äó=íÜÉ=éêçÅÉÇì êÉë=ÉñéêÉëëäó=éêçî áÇÉÇ=Ñçê=
áå=íÜÉ=` çåî ÉåíáçåI=Å~å=ÄÉ=êÉÑÉêêÉÇ=íç=íÜÉ=fåíÉê=
å~íáçå~ä=` çì êí=çÑ=gì ëíáÅÉ=çåäó=~í=íÜÉ=êÉèì Éëí=çÑ=~ää=
íÜÉ=é~êíáÉë=íç=íÜÉ=Çáëéì íÉI=áÑ=íÜÉó=ÇáÇ=åçí=~ÖêÉÉ=íç=
~åçíÜÉê=ã É~åë=çÑ=ëÉííäÉã ÉåíK

a êK=j áä~å=h i r p^ h =
T=l ÅíçÄÉê=NVSSN

i çì áë=ád k^ ` fl Jmäkql

O=ÑÝî êáÉê=NVST

N=xqê~Çì Åíáçå=�=qê~åëä~íáçåz=̂ î ÉÅ=ä~=êÝëÉêî É=ëì áî ~åíÉ=W
i ~=oÝéì Ääáèì É=ëçÅá~äáëíÉ=íÅÜÝÅçëäçî ~èì É=åÉ=ëÉ=ÅçåëáÇðêÉ=é~ë=Åçã ã É=äáÝÉ=é~ê=äÉë=Çáëéçëáíáçåë=

ÇÉ=äD~êíáÅäÉ=OO=Éí=ÇÝÅä~êÉ=èì É=íçì í=ÇáÑÑÝêÉåÇ=ÉåíêÉ=ÇÉì ñ=çì =éäì ëáÉì êë=Ëí~íë=é~êíáÉë=íçì ÅÜ~åí=äDáåíÉê=
éêÝí~íáçå=çì =äD~ééäáÅ~íáçå=ÇÉ=ä~=̀ çåî ÉåíáçåI=èì á=åÉ=ëÉê~áí=é~ë=êÝÖäÝ=é~ê=î çáÉ=ÇÉ=åÝÖçÅá~íáçå=çì =~ì =
ã çóÉå=ÇÉë=éêçÅÝÇì êÉë=ÉñéêÉëëÝã Éåí=éêÝî ì Éë=é~ê=ä~=̀ çåî ÉåíáçåI=åÉ=éÉì í=ýíêÉ=éçêíÝ=ÇÉî ~åí=ä~=̀ çì ê=
áåíÉêå~íáçå~äÉ=ÇÉ=gì ëíáÅÉ=èì DŁ=ä~=êÉèì ýíÉ=ÇÉ=íçì íÉë=äÉë=é~êíáÉë=~ì =ÇáÑÑÝêÉåÇ=ëá=ÅÉääÉëJÅá=åDçåí=éì =
Åçåî Éåáê=ÇDì å=~ì íêÉ=ã çÇÉ=ÇÉ=êðÖäÉã ÉåíK

k çK=VQSQ



P~=gäÑáí~ì çW=
ml o =a fk ^ j ^ o ` ^ W

NVSV= k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë= OTT

cl o =a bk j ^ o h W=
ml r o =i b=a ^ k bj ^ o h W

e K=q^ _ l o
k Éï =v çêâI=ON=gì åÉ=NVSS

cl o =qe b=a l j fk f` ^ k =o bmr _ i f` W=
ml r o =i ^ =o Ëmr _ i fn r b=a l j fk f` ^ fk bW

P~=g{çj e e e h ~e ` h óáç=mÉÅåóÙgáe h óW=
ml o =i ^ =o bm̊ _ i f` ^ =a l j ft ` ^ k ^ W

clo=b`r^aloW=
mlro=iDbnr^qbroW

3a
mlo=bi=b`r^aloW

c l o =bi =p^ i s ^ a l o =W=
mçì ì =bi =p^ i s ^ a l oW

P~
ml o =bi =p^ i s ^ a l oW

cl o =bqe fl mf^ W=
ml r o =i Dbqe fl mfbW

P~
ml e =bqfl mf^ W

k œVQSQ



OTU r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë NVSV

cl o =qe b=cba bo ^ i =o bmr _ i f` =l c=d bo j ^ k v =W=
ml r o =i ^ =o Ëmr _ i fn r b=cËa Ëo ^ i b=a D̂ i i b j ^ d k bW

P~=GÉÑäÉé~qe _ e óáç=mÉÅåóçàáê~Åó
ml o =i ^ =o bm̊ _ i f` ^ =cba bo ^ i =a b=̂ i b j ^ k f^ W

t áääó=_ o ^ k a q=
cÉÄêì ~êó=NMI=NVST

cl o =cfk i ^ k a W=
ml r o =i ^ =cfk i ^ k a bW

P~

ml o =cfk i ^ k a f^ W

j ~ñ=ĝ h l _ pl k =
l ÅíK=SI=NVSS

clo=co^k`bW=
mlro=i^=co^k`bW

P~=
ml e ce ^ k ` f^ W

clo=d^_lkW=
mlro=ib=d^_lk=W

3a
mlo=bi=d^_lkW

gK= _fvldel=
OMJVJSS

kçK=VQSQ



NVSV k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë OTV

cl e =d ^ j _ f^ W=
ml r o =i ^ =d ^ j _ fbW
äáKäí=PÖW=
P~=ê~j Ùã çW
cl _ =d ^ j _ f^ W

c l o =d e ^k^W=
ml r o =i b=d e ^k^W

P~
ml o =d e ^ k ^ W

cl o =d o bb` bW=
ml r o =i ^ =d o Á̀ bW

P~=êéÉáéççW=
mç~=d e b` r W

cl o =d r ^ qbj ^ i ^ =W=
ml r o =i b=d r ^ qbj ^ i ^ =W

P~
ml o =d r ^ qbj ^ i ^ W

cêÉÇÉêáÅâ=pK=̂ o h e r o pq=
U=pÉéíÉã ÄÉê=NVSS

^ äÉñáë=pK=i f^ qfp

oK=̀ ^ a bk ^ =e bo k ^ k a bw=

U=pÉéíÉã ÄÉê=NVST



OUM r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë NVSV

cl o =d r fk b^ =W=
ml r o =i ^ =d r fk ËbW

P~
c l o =d r fk b^ W

j ~êçÑ=̂ ` e h ^ o =
OQ=ã ~êë=NVSS

cl o =e ^ fqf=W=
ml r o =e ^ ÓqfW

P~
ml o =e ^ fqfW

cl o =qe b=e l i v =pbbW=
ml r o = i b= p^ fk qJpfÁd bW

P~=̀ _ ~áÉÑíáì e Ñí=åéÉÅáçàáW
ml o =i ^ = p^ k q^ = pba bW

cl o =e l k a r o ^ pW=
ml r o =i b=e l k a r o ^ pW

p~qçe Ñäóé~ÅW=
ml o =e l k a r o ^ pW

^ äÄÉêíç{d áçî ^ k k bqqá=
k çî K=ONëíI=NVSS

k çK=VQSQ



NVSV k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë OUN

cl o =e r k d ^ o v W=
ml r o =i ^ =e l k d o fbW

P~
ml o =e r k d e Ì^ W

cl o =f` b i ^ k a W=
ml r o =i Dfpi ^ k a bW

P~
ml o =fpi ^ k a f^ W

cl o =fk a f^ W=
ml r o =i Dfk a b=W

P~
ml o =i ^ =fk a f^ W

cl o =fk a l k bpf^ =W=
ml r o =i Dfk a l k Ëpfb=W

P~=e e {l e ` pe fl W=
ml o =fk a l k bpf^ W

h ~êçäó=̀ p^ ql o a ^ v
k Éï =v çêâI=NR=pÉéíK=NVSS

e ~ååÉë=h ĝ o q^ k ppl k
k Éï =v çêâI=k çî K=NQíÜI=NVSS

d K=m̂ o qe ^ p^ o ^ qe f=
OåÇ=j ~êÅÜI=NVST

k œVQSQ



OUO r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë NVSV

cl o =fo ^ k =W=
ml r o =i Dfo ^ k W

P~=e é~åW
c l o =bi =fo ^ k W

cl o =fo ^ n =W=
ml r o =i Dfo ^ h W

P~=e é~h W=
ml o = bi =fo ^ h W

cl o =fo bi ^ k a W=
ml r o =i Dfo i ^ k a bW

P~
c l o =fo i ^ k a ^ W

j K=s ^ h fi
UíÜ=j ~êÅÜ=NVST

^ Çå~å=m̂ ` e ^ ` e f=
cÉÄK=NUI=NVSV

` K=̀ K=` o bj fk =
ONKNNNKNVSU

cl o =fpo ^ bi W=
ml r o =fpo ^ Í i W

P~
ml o =fpo ^ bi W

k çK=VQSQ

j áÅÜ~Éä=̀ l j ^ v



NVSV= k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë= OUP

cl o =fq^ i v W=
ml r o =i Dfq^ i fb=W

P~=e í~àã áçW=
ml e =fq =̂i f^ W

máÉêç=s fk ` f=
NPíÜ=j ~êÅÜ=NVSU

cl o =qe b=fs l o v =̀ l ^ pq=W=
ml r o =i ^ =̀ ÙqbJa Dfs l fo b=W

P~=bÉéÉê=̀ àáçe çëçÑí=h l ` qe W=
ml o =i ^ =̀ l pq^ =a b=j ^ o cfi W

cl o =ĝ j ^ f` ^ W=
ml r o =i ^ =ĝ j ^ Ón r bW

P~
ml o =ĝ j ^ f` ^ W

bK=oK=o f` e ^ o a pl k =
NQíÜ=̂ ì Öì ëí=NVSS

clo=g^m^k=W=
mlro=ib=g^mlkW

3a
mlo=bi=g^mlkW

k…VQSQ



OUQ= r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë= NVSV

clo=gloa^kW=
mlro=i^=gloa^kfbW

P~
clo=gloa^kf^W

clo=hbkv^W=
mlro=ib=hbkv^W

3a
mlo=hbkf^W

c l o =h r t ^ fqW=
ml r o =i b=h l t bÓq=W

P~
ml o =h r t ^ fqW

cl o =i ^ l p=W=
ml r o =i b=i ^ l pW

P~=gä~çÅW=
ml o =i ^ l pW

cl o =i b_ ^ k l k =W=
ml r o =i b=i f_ ^ k =W

P~
ml o =bi =i Ì_ ^ k l =W

k çK=VQSQ



NVSV= k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë= OUR

cl o =i f_ bo f^ W=
ml r o =i b=i f_ Ëo f^ W

P~
ml o =i f_ bo f^ W

cl o =i f_ v ^ W=
ml r o =i ^ =i f_ v b=W=
…PÖW=
P~=gäe _ e êçW=
ml o =i f_ f^ W

cl o =i fb` e qbk pqbfk W=
ml r o =i b=i fb` e qbk pqbfk W

P~
ml o =i fb` e qbk pqbfk W

cl o =i r u bj _ l r o d W=
ml r o =i b=i r u bj _ l r o d W
¡ AAW
P~=gäêçh ÅÉáï ` óéêW
ml o =i r u bj _ r o d l W

máÉêêÉ=t r o qe =

NO=ÇÝÅÉã ÄêÉ=NVST

k…=VQSQ



OUS r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë NVSV

cl o =j ^ a ^ d ^ p` ^ oW=
ml r o =j ^ a ^ d ^ p` ^ oW

P~
c l o =j ^ a ^ d ^ p` ^ oW

^ î ÉÅ=ä~=êÝëÉêî É=ëì áî ~åíÉ=W
…=i ~=oÝéì Ääáèì É=j ~äÖ~ÅÜÉ=åÉ=ëÉ=ÅçåëáÇðêÉ=é~ë=

Åçã ã É=äáÝÉ=é~ê=äÉë=Çáëéçëáíáçåë=ÇÉ=äD~êíáÅäÉ=OO=ÇÉ=ä~=
` çåî ÉåíáçåI=ëÉäçå=äÉëèì ÉääÉë=íçì í=ÇáÑÑÝêÉåÇ=ÉåíêÉ=ÇÉì ñ=
çì =éäì ëáÉì êë=Ëí~íë=é~êíáÉë=íçì ÅÜ~åí=äDáåíÉêéêÝí~íáçå=çì =
äD~ééäáÅ~íáçå=ÇÉ=ä~=̀ çåî Éåíáçå=ëÉê~=éçêíÝI=Ł=ä~=êÉèì ýíÉ=
ÇÉ=íçì íÉ=é~êíáÉ=~ì =ÇáÑÑÝêÉåÇI=ÇÉî ~åí=ä~=` çì ê=áåíÉê=
å~íáçå~äÉ=ÇÉ=gì ëíáÅÉI=Éí=ÇÝÅä~êÉ=èì ÉI=éçì ê=èì Dì å=íÉä=
ÇáÑÑÝêÉåÇ=éì áëëÉ=ýíêÉ=éçêíÝ=ÇÉî ~åí=ä~= ` çì ê=áåíÉê=
å~íáçå~äÉI=áä=Ñ~ì í=Ç~åë=ÅÜ~èì É=Å~ë=é~êíáÅì äáÉê=~î çáê=
äD~ÅÅçêÇ=ÇÉ=íçì íÉë=äÉë=é~êíáÉë=~ì =ÇáÑÑÝêÉåÇNK=⁄ =
i çì áë=o ^ h l q l j ^ i ^ i ^ =
NU=a ÝÅÉã ÄêÉ=NVST

cl o =j ^ i ^ t fW=
ml r o =i b=j ^ i ^ t fW

P~
ml o =j ^ i ^ t fW

cl o =j ^ i ^ v pf^ W=
ml r o = i ^ = j ^ i ^ fpfbW

P~
ml o =j ^ i ^ pf^ W

N=xqê~åëä~íáçå=�=qê~Çì Åíáçåz=t áíÜ=íÜÉ=Ñçääçï áåÖ=êÉëÉêî ~íáçå=W
qÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=j ~ä~Ö~ëó=oÉéì ÄäáÅ=ÇçÉë=åçí=ÅçåëáÇÉê=áíëÉäÑ=Äçì åÇ=Äó=íÜÉ=éêçî áëáçåë=

çÑ=~êíáÅäÉ=OO=çÑ=íÜÉ=̀ çåî ÉåíáçåI=ì åÇÉê=ï ÜáÅÜ=~åó=Çáëéì íÉ=ÄÉíï ÉÉå=íï ç=çê=ã çêÉ=pí~íÉë=m~êíáÉë=ï áíÜ=
êÉëéÉÅí=íç=íÜÉ=áåíÉêéêÉí~íáçå=çê=~ééäáÅ~íáçå=çÑ=íÜÉ=̀ çåî Éåíáçå=áëI=~í=íÜÉ=êÉèì Éëí=çÑ=~åó=çÑ=íÜÉ=é~êíáÉë=
íç=íÜÉ=Çáëéì íÉI=íç=ÄÉ=êÉÑÉêêÉÇ=íç=íÜÉ=fåíÉêå~íáçå~ä=̀ çì êí=çÑ=gì ëíáÅÉ=Ñçê=ÇÉÅáëáçåI=~åÇ=ëí~íÉë=íÜ~íI=áå=
É~ÅÜ=áåÇáî áÇì ~ä=Å~ëÉI=íÜÉ=ÅçåëÉåí=çÑ=~ää=é~êíáÉë=íç=ëì ÅÜ=~=Çáëéì íÉ=áë=åÉÅÉëë~êó=Ñçê=êÉÑÉêê~ä=çÑ=íÜÉ=
Çáëéì íÉ=íç=íÜÉ=fåíÉêå~íáçå~ä=̀ çì êíK

k çK=VQSQ



NVSV k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë OUT

cl _ =qe b=j ^ i a fs b=fpi ^ k a pW=
ml r o =i bp=Ìi bp=j ^ i a fs bpW

P~=j ~àå[ e e _ ` h e É=çÅêéçë~W
ml e =i ^p=fpi ^p=j ^ i a fs ^pW

c l o =j ^ i fW=
ml r o =i b=j ^ i f=Wã ã =W
P~=j ~àê~W=
ml o =j ^ i ÌW

cl o =j ^ i q^ W=
ml r o =j ^ i qbW

P~=j ~àáh êóW=
ml o =j ^ i q^ W

^ êî áÇ=m̂ o a l
ï áíÜ=~ååÉñÉÇ=ÇÉÅä~ê~íáçåN
R=pÉéíÉã ÄÉê=NVSU

N=?=qÜÉ= d çî Éêåã Éåí= çÑ=j ~äí~= ï áëÜÉë= íç=
ëí~íÉ=áíë=ì åÇÉêëí~åÇáåÖ=çÑ=ÅÉêí~áå=~êíáÅäÉë=áå=íÜÉ=
` çåî ÉåíáçåK
?=fí=áåíÉêéêÉíë=~êíáÅäÉ=Q=~ë=êÉèì áêáåÖ=~=é~êíó=

íç=íÜÉ=` çåî Éåíáçå=íç=~Ççéí=Ñì êíÜÉê=ã É~ëì êÉë=
áå=íÜÉ=ÑáÉäÇë=Åçî ÉêÉÇ=Äó=ëì ÄJé~ê~Öê~éÜë=E~FI=
ESF=~åÇ=EÅF=çÑ=íÜ~í=~êíáÅäÉ=ëÜçì äÇ=áí=ÅçåëáÇÉêI=
ï áíÜ=Çì É=êÉÖ~êÇ=íç=íÜÉ=éêáåÅáéäÉë=Éã ÄçÇáÉÇ=áå=
íÜÉ=r åáî Éêë~ä=a ÉÅä~ê~íáçå=çÑ=e ì ã ~å=o áÖÜíë=~åÇ=
íÜÉ=êáÖÜíë=ëÉí=ÑçêíÜ=áå=~êíáÅäÉ=R=çÑ=íÜÉ=̀ çåî Éå=
íáçåI=íÜ~í=íÜÉ=åÉÉÇ=~êáëÉë=íç=Éå~Åí=D=~Ç=ÜçÅ=D=
äÉÖáëä~íáçåI=áå=~ÇÇáíáçå=íç=çê=î ~êá~íáçå=çÑ=ÉñáëíáåÖ=
ä~ï =~åÇ=éê~ÅíáÅÉ=íç=ÄêáåÖ=íç=~å=ÉåÇ=~åó=~Åí=çÑ=
ê~Åá~ä=ÇáëÅêáã áå~íáçåK

?=cì êíÜÉêI=íÜÉ=d çî Éêåã Éåí=çÑ=j ~äí~=áåíÉê=
éêÉíë=íÜÉ=êÉèì áêÉã Éåíë=áå=~êíáÅäÉ=S=ÅçåÅÉêåáåÖ=
D=êÉé~ê~íáçå=çê=ë~íáëÑ~Åíáçå=D=~ë=ÄÉáåÖ=Ñì äÑáääÉÇ=
áÑ=çåÉ=çê=çíÜÉê=çÑ=íÜÉëÉ=Ñçêã ë=çÑ=êÉÇêÉëë=áë=
ã ~ÇÉ=~î ~áä~ÄäÉ= ~åÇ=áåíÉêéêÉíë= D=ë~íáëÑ~Åíáçå=D=
~ë=áåÅäì ÇáåÖ=~åó=Ñçêã =çÑ=êÉÇêÉëë=ÉÑÑÉÅíáî É=íç=
ÄêáåÖ=íÜÉ=ÇáëÅêáã áå~íçêó=ÅçåÇì Åí=íç=~å=ÉåÇK=?

f=xqê~Çì Åíáçå=�=qê~åëä~íáçåz= ^ î ÉÅ= ä~= ÇÝ=
Åä~ê~íáçå=ÅáJàçáåíÉ=W
i É=d çì î ÉêåÉã Éåí=ã ~äí~áë=ÇÝëáêÉ=éêÝÅáëÉê=ä~=

Ñ~Ðçå=Ççåí=áä=áåíÉêéêðíÉ=ÅÉêí~áåë=~êíáÅäÉë=ÇÉ=ä~=
` çåî ÉåíáçåK
ff=áåíÉêéêðíÉ=äD~êíáÅäÉ=Q=Åçã ã É=Ñ~áë~åí=çÄäá=

Ö~íáçå=Ł=ì å=Ëí~í=é~êíáÉ=Ł=ä~=̀ çåî Éåíáçå=ÇD~Ççé=
íÉê=ÇÉ=åçì î ÉääÉë=Çáëéçëáíáçåë=Ç~åë=äÉë=Ççã ~áåÉë=
î áëÝë=é~ê=äÉë=~äáåÝ~ë=~I=Ä=Éí=Å=ÇÉ=ÅÉí=~êíáÅäÉ=ëá=
äÉÇáí=bí~í=ÅçåëáÇðêÉI=Åçã éíÉ=ÇĆã Éåí=íÉåì =ÇÉë=
éêáåÅáéÉë=Ñçêã ì äÝë=Ç~åë= ä~= a ÝÅä~ê~íáçå=ì åá=
î ÉêëÉääÉ=ÇÉë=Çêçáíë=ÇÉ=äDÜçã ã É=Éí=ÇÉë=Çêçáíë=
ÝåçåÅÝë=Ł=äD~êíáÅäÉ=R=ÇÉ=ä~=̀ çåî ÉåíáçåI=èì Dáä=Éëí=
åÝÅÉëë~áêÉ=ÇD~àçì íÉê=çì =ÇÉ=ÇÝêçÖÉêI=é~ê=ä~=î çáÉ=
äÝÖáëä~íáî ÉI=~ì =Çêçáí=Éí=Ł=ä~=éê~íáèì É=Éñáëí~åíë=
~Ñáå=ÇÉ=ã ÉííêÉ=ì å=íÉêã É=Ł=íçì í=~ÅíÉ=ÇÉ=ÇáëÅêá=
ã áå~íáçå=ê~Åá~äÉK
bå=çì íêÉI=äÉ=d çì î ÉêåÉã Éåí=ã ~äí~áë=Éëíáã É=

èì Dáä=ëì ÑÑáí=éçì ê=èì É=ëçáÉåí=ë~íáëÑ~áíÉë=äÉë=éêÉë=
Åêáéíáçåë=ÇÉ=äD~êíáÅäÉ=S= êÉä~íáî Éë=Ł= ä~= …=ë~íáë=
Ñ~Åíáçå=çì =êÝé~ê~íáçå=⁄ = èì É=äDì åÉ=çì =äD~ì íêÉ=ÇÉ=
ÅÉë=éçëëáÄáäáíÝë=ëçáÉåí=çÑÑÉêíÉë=Éí=áåíÉêéêðíÉ=äÉ=
íÉêã É= …=ë~íáëÑ~Åíáçå=⁄ = Åçã ã É= ëD~ééäáèì ~åí= Ł=
íçì í=êÉÅçì êë=èì á=ã Éí=ÉÑÑÉÅíáî Éã Éåí=ì å=íÉêã É=Ł=
äD~ÅíÉ=áåÅêáã áåÝK

k œ=VQSQ



OUU= r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë= NVSV

cl o =j ^ r o fq^ k f^ W=
ml r o =i ^ =j ^ r o fq^ k fb=W

P~
ml e =j ^ r o fq^ k f^ W

^ ÄÇ~ää~Üá=l r i a =a ^ a a ^ e =
i É=ON=ÇÝÅÉã ÄêÉ=NVSS

cl o =j bu f` l W=
ml r o =i b=j bu fn r bW

P~
ml o =j bu f` l W

cê~åÅáëÅç=̀ r bs ^ p=` ^ k ` fk l =
k v I=äJu fJSS

cl o =j l k ^ ` l W=
ml r o =j l k ^ ` l W

P~
ml o =j l k ^ ` l W

k çK=VQSQ



NVSV k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë OUV

cl o =j l k d l i f^ W=
ml r o =i ^ =j l k d l i fbW

P~=j l e ql gfe fl W=
ml e =j l k d l i f^ W

d =çêç_ l éh çp=ÅàáÉÑäóêçêåÉêç
mÉÅåópì ÑÑáÅ~=åÉ

ÅÅS~=çd ~~~qÉåÄe _ áj e =åçàáçe íÉã áe =Åê~qíe =OO=h l e J=
I=Åçê~~Åe l =h çñçéçáá=àåçSçŠ=Ååçé=j l h {ó=Ñäëój e

br fe =e ` ` h l gfÄh e j e =êl ` óÑä~é` q_ ~j e =l qe l ` e q` r íe l =ql gfh l J
_ Pe e e = e gfe = åée j ` e Ée e e = h çe _ ` e r e e = åÉé` Ñä~Åq` e = åç=
qéÉSç_ ~ã åç=àåçSçáá=e P=Åêçéçå=_=pql j =ÅåçéÉ=å~=é~~éÉJ=

j É~ã óe ~éçÑÑe çêç=` ó{~I=e =~~e bgáe ÉêI={êêç=̂ gfe =
ñ~h çêç=Ååçé~=j ÉRh Ñäóå~éçÑäe l j ó=̀ ó{ó=e ÉçSJ=

_=h ~e ã çj = l qÑäÉàá_ e l j =Åàáóè~É=Åçê{~Åá¹É=ëÅÉñ=
Åêçéçe I=óè~Åq_ óêçåàée ñ=_ =ÅåçéÉ=⁄ K
gfK=ql e _
PLs LSSN

N=xqê~åëä~íáçåz= pì ÄàÉÅí= íç= íÜÉ= Ñçääçï áåÖ=
êÉëÉêî ~íáçå=W
qÜÉ=j çåÖçäá~å=mÉçéäÉDë=oÉéì ÄäáÅ=ÇçÉë=åçí=

ÅçåëáÇÉê=áíëÉäÑ=Äçì åÇ=Äó=íÜÉ=éêçî áëáçåë=çÑ=~êíáÅäÉ=
OO=çÑ=íÜÉ=̀ çåî ÉåíáçåI=ì åÇÉê=ï ÜáÅÜ=~åó=Çáëéì íÉ=
ÄÉíï ÉÉå=íï ç=çê=ã çêÉ=pí~íÉë=m~êíáÉë=ï áíÜ=êÉëéÉÅí=
íç= íÜÉ= áåíÉêéêÉí~íáçå= çê= ~ééäáÅ~íáçå= çÑ=íÜÉ=
` çåî Éåíáçå=áëI=~í=íÜÉ=êÉèì Éëí=çÑ=~åó=çÑ=íÜÉ=é~ê=
íáÉë=íç=íÜÉ=Çáëéì íÉI=íç=ÄÉ=êÉÑÉêêÉÇ=íç=íÜÉ=fåíÉê=
å~íáçå~ä=` çì êí=çÑ=gì ëíáÅÉ=Ñçê=ÇÉÅáëáçåI=~åÇ=áí=
ëí~íÉë=íÜ~íI=áå=É~ÅÜ=áåÇáî áÇì ~ä=Å~ëÉI=íÜÉ=ÅçåëÉåí=
çÑ=~ää=é~êíáÉë=íç=ëì ÅÜ=~=Çáëéì íÉ=áë=åÉÅÉëë~êó=Ñçê=
êÉÑÉêê~ä=çÑ=íÜÉ=Çáëéì íÉ= íç= íÜÉ=fåíÉêå~íáçå~ä=
` çì êíK

i K=qçêî =
PLs LSS

xqê~Çì Åíáçåz=pçì ë=ä~=êÝëÉêî É=ëì áî ~åíÉ=W

i ~= oÝéì Ääáèì É= éçéì ä~áêÉ= ã çåÖçäÉ= åÉ= ëÉ=
ÅçåëáÇðêÉ=é~ë=Åçã ã É=äáÝÉ=é~ê=äÉë=Çáëéçëáíáçåë=
ÇÉ=äD~êíáÅäÉ=OO=ÇÉ=ä~=̀ çåî ÉåíáçåI=ëÉäçå=äÉëèì ÉääÉë=
íçì í=ÇáÑÑÝêÉåÇ=ÉåíêÉ=ÇÉì ñ=çì =éäì ëáÉì êë=Ëí~íë=
é~êíáÉë=íçì ÅÜ~åí=äDáåíÉêéêÝí~íáçå=çì =äD~ééäáÅ~íáçå=
ÇÉ=ä~=̀ çåî Éåíáçå=ëÉê~=éçêíÝI=Ł=ä~=êÉèì ýíÉ=ÇÉ=íçì íÉ=
é~êíáÉ=~ì =ÇáÑÑÝêÉåÇI=ÇÉî ~åí=ä~=` çì ê=áåíÉêå~=
íáçå~äÉ=ÇÉ=gì ëíáÅÉI=Éí=ÇÝÅä~êÉ=èì ÉI=éçì ê=èì Dì å=
íÉä=ÇáÑÑÝêÉåÇ=éì áëëÉ=ýíêÉ=éçêíÝ=ÇÉî ~åí=ä~=` çì ê=
áåíÉêå~íáçå~äÉI=áä=Ñ~ì í=Ç~åë=ÅÜ~èì É=Å~ë=é~êíáÅì =
äáÉê=~î çáê=äD~ÅÅçêÇ=ÇÉ= íçì íÉë=äÉë= é~êíáÉë=~ì =
ÇáÑÑÝêÉåÇK

i K=qçáî =
PLs LSS=

k ⁄ =VQSQ



OVM r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë NVSV

cl o =j l o l ` ` l W=
ml r o =i b=j ^ o l ` W

P~=j ~éçh h çW=
ml o =j ^ o o r b` l p=W

cl o =k bm̂ i =W=
ml r o =i b=k Ëm̂ i W

P~=e Éå~àáW=
ml o =k bm̂ i W

^ î ÉÅ=ä~=êÝëÉêî É=ëì áî ~åíÉ=W

…=i É=o çó~ì ã É=Çì =j ~êçÅ=åÉ=ëÉ=ÅçåëáÇðêÉ=é~ë=
Åçã ã É=äáÝ=é~ê=äÉë=Çáëéçëáíáçåë=ÇÉ=äD~êíáÅäÉ=OO=ÇÉ=ä~=
` çåî Éåíáçå=éêÝî çó~åí=èì É=íçì í=ÇáÑÑÝêÉåÇ=ÉåíêÉ=ÇÉì ñ=
çì =éäì ëáÉì êë=Ëí~íë=é~êíáÉë=íçì ÅÜ~åí=äDáåíÉêéêÝí~íáçå=çì =
äD~ééäáÅ~íáçå=ÇÉ=ä~=̀ çåî Éåíáçå=ëÉê~=éçêíÝI=Ł=ä~=êÉèì ýíÉ=
ÇÉ=íçì íÉ=é~êíáÉ=~ì =ÇáÑÑÝêÉåÇI=ÇÉî ~åí=ä~=` çì ê=áåíÉê=
å~íáçå~äÉ=ÇÉ=gì ëíáÅÉ=éçì ê=èì DÉääÉ=ëí~íì É=Ł=ÅÉ=ëì àÉíK=
i É=o çó~ì ã É=Çì =j ~êçÅ=ÇÝÅä~êÉ=èì ÉI=éçì ê=èì Dì å=
ÇáÑÑÝêÉåÇ=ÉåíêÉ=ÇÉì ñ=çì =éäì ëáÉì êë=Ëí~íë=éì áëëÉ=ýíêÉ=
éçêíÝ=ÇÉî ~åí=ä~=` çì ê=áåíÉêå~íáçå~äÉ=ÇÉ=gì ëíáÅÉI=áä=Éëí=
åÝÅÉëë~áêÉ= ÇD~î çáêI= Ç~åë= ÅÜ~èì É= Å~ë= é~êíáÅì äáÉêI=
äD~ÅÅçêÇ=ÇÉ=íçì ë=äÉë=Ëí~íë=é~êíáÉë=~ì =ÇáÑÑÝêÉåÇK=⁄ G

^ Üã ÉÇ=q~áÄá=_ bk e fj ^ =

NU=ëÉéíÉã ÄêÉ=NVST

N=xqê~åëä~íáçå=�=qê~Çì Åíáçåz=pì ÄàÉÅí=íç=íÜÉ=Ñçääçï áåÖ=êÉëÉêî ~íáçå=W
qÜÉ=h áåÖÇçã =çÑ=j çêçÅÅç=ÇçÉë=åçí=ÅçåëáÇÉê=áíëÉäÑ=Äçì åÇ=Äó=íÜÉ=éêçî áëáçåë=çÑ=~êíáÅäÉ=OO=çÑ=íÜÉ=

` çåî ÉåíáçåI=ì åÇÉê=ï ÜáÅÜ=~åó=Çáëéì íÉ=ÄÉíï ÉÉå=íï ç=çê=ã çêÉ=pí~íÉë=m~êíáÉë=ï áíÜ=êÉëéÉÅí=íç=íÜÉ=áåíÉê=
éêÉí~íáçå=çê=~ééäáÅ~íáçå=çÑ=íÜÉ=̀ çåî Éåíáçå=áëI=~í=íÜÉ=êÉèì Éëí=çÑ=~åó=çÑ=íÜÉ=é~êíáÉë=íç=íÜÉ=Çáëéì íÉI=
íç=ÄÉ=êÉÑÉêêÉÇ=íç=íÜÉ=fåíÉêå~íáçå~ä=̀ çì êí=çÑ=gì ëíáÅÉ=Ñçê=ÇÉÅáëáçåK=qÜÉ=h áåÖÇçã =çÑ=j çêçÅÅç=ëí~íÉë=
íÜ~íI=áå=É~ÅÜ=áåÇáî áÇì ~ä=Å~ëÉI=íÜÉ=ÅçåëÉåí=çÑ=~ää=é~êíáÉë=íç=ëì ÅÜ=~=Çáëéì íÉ=áë=åÉÅÉëë~êó=Ñçê=êÉÑÉêêáåÖ=
íÜÉ=Çáëéì íÉ=íç=íÜÉ=fåíÉêå~íáçå~ä=̀ çì êí=çÑ=gì ëíáÅÉK

k çK=VQSQ



NVSV k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë OVN

cl o =qe b=k bqe bo i ^ k a pW=
ml r o =i bp=m̂ v pJ_ ^ pW

P~
ml o =i l p=m̂ >pbp=_ ^ gl pW

gK=d K=a b=_ br p=
OQ=l ÅíçÄÉêI=NVSS

c l o =k bt =wb^ i ^ k a W
ml r o =i ^ =k l r s b i i bJwËi ^ k a b=W

P~=e ç_ óêç
ml o =k r bs ^ =wbi ^ k a f^ =W

cl o =k f` ^ o ^ d r ^ W=
ml r o =i b=k f` ^ o ^ d r ^ W

P~=e e h ~é~êó~W=
ml o =k f` ^ o ^ d r ^ W

cl o =qe b=k fd boW=
ml r o =i b=k fd boW

P~=e åêÉéW
ml o =bi =k fd boW

cê~åâ=̀ l o k bo =

OR=l ÅíçÄÉê=NVSS

fK=pK=a àbo j ^ h l v b

äÉ=NQ=ã ~êë=NVSS

s çäK=SSMJOM
k…=VQSQ



OVO r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë NVSV

cl o =k fd bo f^ W=
ml r e =i ^ =k fd bo f^ W

P~
ml o =k fd bo f^ =W

cl o =k l o t ^ v =W=
ml r o =i ^ =k l o s Ád b=W

P~=e çé_ Éêã çW=
ml o =k l o r bd ^ =W

cl o =m̂ h fpq^ k W=
ml r o =i b=m̂ h fpq^ k W

P~
ml o =bi =m̂ h fpq^ k W

cl o =m̂ k ^ j ^ W=
ml r o =i b=m̂ k ^ j ^ =W
éá
P~=fä~áí~j óW=
ml o =m̂ k ^ j ^ W

bÇî ~êÇ=e ^ j _ o l =

k çî Éã ÄÉê=ONëíI=NVSS

pK=̂ ã à~Ç=̂ i f

NV=pÉéíÉã ÄÉê=NVSS

^ èì áäáåç=_ l v a =

U=a áÉK=NVSS

k çK=VQSQ



NVSV k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë OVP

cl o =m̂ o ^ d r ^ qW=
ml r o =i b=m̂ o ^ d r ^ v W

P~=r ~é~åí~~W=
ml o =bi =m̂ _ ^ d r ^ qW

cl o =mbo r W=
ml r o =i b=mËo l r W

P~=fäÉéóW=
ml o =bi =mbo r =W

cl o =qe b=me fi fmmfk bpW=
ml r o =i bp=me fi fmmfk bpW

P~=Y¹⁄ e àáåååe e á[ áW=
ml o =cfi fmfk ^ p=W

cl o =ml i ^ k a W=
ml r o =i ^ =ml i l d k bW

P~
ml o =ml i l k f^ W

` ~êäçë=j ^ ` h be bk fb=

OOåÇ=gì äóI=NVSS

p~äî ~Ççê=mK=i Ùmbw

_K=i bt ^ k a l t ph f

k ?=VQSQ



OVQ= r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë= NVSV

cl o =ml o qr d ^ i W=
ml r o =i b=ml o qr d ^ i W

P~=åçéêóê~àååçW=
ml e =ml o qr d ^ i W

cl o =qe b=o bmr _ i f` =l c=h l o b^ =W=
ml r o =i ^ =o Ëmr _ i fn r b=a b=` l o Ëb=W

P~=h çéÉŠÅh óêç=mÉÅåóSàáe h óW=
ml o =i ^ =o bm̊ _ i f` ^ =a b=` l o b^ =W

cl o =qe b=o bmr _ i f` =l c=s fbqJk ^ j W=
ml r o =i ^ =o Ëmr _ i fn r b=a r =s äbqJk ^ j =W

P~=mÉÅåóSàáe h ó
ml o =i ^ =o bm̊ _ i f` ^ =a b=s fbqJk ^ j W

cl o =o l j ^ k f^ =W=
ml r o =i ^ =o l r j ^ k fbW=
j =gb=RRW=
P~=mój íáe e áçW=
ml o =o r j ^ k f^ W

cl o =o t ^ k a ^ W=
ml r o =i b=o t ^ k a ^ W

P~
ml e =o t ^ k a ^ =W

k çK=VQSQ



NVSV k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë OVR

cl o =p^ k = j ^ o fk l W=
ml r o =p^ fk qJj ^ o fk W

P~=̀ ~åJj ~ée e çW=
ml o =p^ k =j ^ e fk l W

cl o =p^ r a f=̂ o ^ _ f^ W=
ml r o =i D̂ o ^ _ fb=p^ l r a fqb=W

P~=̀ ~óÑäl _ ` h óáç=^ é~ëã çW=
ml e =̂ o ^ _ f^ =p^ r a fq^ W

cl o =pbk bd ^ i W=
ml r o =i b=pËk Ëd ^ i W

P~=̀ ÉåÉê~~W=
ml o =bi =pbk bd ^ i W

cl o =pfbo o ^ =i b l k bW=
ml r o =i b=pfbo o ^ =i b l k bW

P~=̀ ÄÉéé~JgfÉçe ÉW=
ml o =pfbo o ^ =i b l k ^ =W

fÄê~Üáã ~=_ l v b=

OO=àì áääÉí=NVSU

d ÉêëÜçå=_K=l K=̀ l i i fbo =

NTíÜ=k çî Éã ÄÉêI=NVSS

k ⁄ =VQSQ



OVS r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë NVSV

cl o =pfk d ^ ml o bW=
ml r o =pfk d ^ ml r oW

P~=̀ e e ê~åóéW=
c l o =pfk d ^ mr oW

cl o =pl j ^ i f^ W=
ml r o =i ^ =pl j ^ i fbW

P~
ml o =pl j ^ i f^ =W

^ ÄÇì äê~Üáã =̂ ÄÄó=c^ o ^ e =
OSíÜ=g~åì ~êó=NVST

cl o =pl r qe =̂ co f` ^ W=
ml r o =i D̂ co fn r b=a r =pr a W

P~=h Üh ì óáç=̂ áééã ÅóW=
ml o =pr a · co f` ^ W

cl o =pm̂ fk =W=
ml r o =i Dbpm̂ d k bW

P~=e Åå~e e áçW=
ml o =bpm̂ k ^ W

k çK=VQSQ



NVSV= k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë= OVT

cle=qeb=pra^kW=
mlro=ib=plra^kW

3a Cy^an: 
mle=bi=pra^kW

c l o =pt ba bk W=
ml r o =i ^ =pr Áa bW

P~
mlo=prb`f^W

clo=ptfqwboi^kaW=
mlro=i^=prfppbW

3a
mlo=prfw^W

clo=pvof^W=
mlro=i^=pvofbW

P~=demeh[W=
mlo=påì^W

clo=qe^fi^kaW=
mlro=i^=qe^Ói^kabW

3a
ml o =q^ fi ^ k a f^ W

pîÉêâÉê=̀ K=^pqoÙj=

j~ó=RI= NVSS

kœVQSQ



OVU r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë NVSV

clo=qçÅçW=
mlro=ib=qldlW

P~=qçêçW=
mlo=bi=qldlW

c l o =qo fk fa ^ a =̂ k a =ql _ ^ d l W=
ml r o =i ^ =qo fk fqË=bq=ql _ ^ d l W

P~=qée e e Ñä~Ñí=e =qçl ~êçW=
ml o =qo fk fa ^ a =v =q^ _ ^ d l W

cl o =qr k fpf^ W=
ml r o =i ^ =qr k fpfbW

P~=qóê~ÅW=
ml o =q˚ k bwW

mK=s K=pl i l j l k =
VíÜ=gì åÉ=NVST

q~¹ÉÄ=pi fj =
äÉ=NO=~î êáä=NVSS

clo=qrohbvW=
mlro=i^=qronrfbW

P~
ml e qr e n r Ì^W

kçK=VQSQ



NVSV| | | | | | | k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë=| | | | | | | OVV

cl o =r d ^ k a ^ W=
ml r o =i Dl r d ^ k a ^ W

P~
ml e =r d ^ k a ^ WI

c l o =qe b=r h o ^ fk f^ k =pl s fbq=pl ` f^ i fpq=o bmr _ i f` W=
ml r o =i ^ =o Ëmr _ i fn r b=pl ` f^ i fpqb=pl s fËqfn r b=a Dr h o ^ fk bW

P~=ch é~e e ` h óáç=` ç_ ÉêÅáÅóêç=` Äáéá~gáe Ååê~ÉÅh óáç=mÉÅåó` àååÅóW=
ml o =i ^ =o bm̊ _ i f` ^ =pl ` f^ i fpq^ =pl s fËqf` ^ =a b=r ` o ^ Ìt ^ W

` =çêç_ çéh ç¾=ÅåÉÑäóáçáåÉêç

mÉÅåóÙgáe h ~=åÉ=Å{åêê~Éê=Ñäáã =ÅÉS~=çSe P~qÉáå[ e _ áj e =åçàáçJ=
e ╒ã ã =Åê~ñÄe =OO=h çe _ ` e åe e I=Åçêàê~Åe l =h çñçéç¾=àááçd ç¾=
Ååçé=j l h {ó=Ñä_ s j e =e gfe =e ` ` h l gf_ h e j e =êçÅóÑä~é` që~j e
l qe l ` e qÉå_ e l =ql gfh l _ ~e e e =e g_ e = åée j ` e ` e e e =h çe _ ` e J
e e e =åÉéÉÑäá~ÉêÅe =åç=qéÉpçë~åe áç=áåçpçáá=e P=Åêçéçe =_=
Pql j =ÅåçéÉ=å~=é~ëéÉáåÉååÉ=j É[ h Ñäóe ~éç^ e çêç

Gqql =^ gj =åÉéÉÑä~{åá=q~h çêç=Ååçé~=
` óÑäó=e Éçd ñç^ e j l =_ =h ~[ h Ñäl j =l q{` gf_ e l j =çáóJ=

ä~É=Åçêàá~Å~É=_ ` ` u =ÅêçéçåI=óè~Åqëóáçáåe ñ=_=ÅåçéÉ=⁄ K

` K=ÓÓfb_ {ÑÑáe h l N

N=xqê~åëä~íáçåõ= pì ÄàÉÅí= íç= íÜÉ= Ñçääçï áåÖ= ñ=xqê~Çì Åíáçåz= pçì ë= ä~= êÝëÉêî É= ëì áî ~åíÉ=W=
êÉëÉêî ~íáçå=W
qÜÉ= r âê~áåá~å= pçî áÉí= pçÅá~äáëí= o Ééì ÄäáÅ= i ~=oÝéì Ääáèì É=ëçÅá~äáëíÉ=ëçî áÝíáèì É=ÇDr âê~áJ

ÇçÉë=åçí=ÅçåëáÇÉê=áíëÉäÑ=Äçì åÇ=Äó=íÜÉ=éêçî áJ= åÉ=åÉ=ëÉ=ÅçåëáÇðêÉ=é~ë= Åçã ã É=äáÝÉ=é~ê=äÉë
ëáçåë=çÑ=~êíáÅäÉ=OO=çÑ=íÜÉ=` çåî ÉåíáçåI=ì åÇÉê= Çáëéçëáíáçåë=ÇÉ=äD~êíáÅäÉ=OO=ÇÉ=ä~=` çåî ÉåíáçåI
ï ÜáÅÜ=~åó=Çáëéì íÉ=ÄÉíï ÉÉå=íï ç=çê=ã çêÉ=pí~íÉë= ëÉäçå=äÉëèì ÉääÉë=íçì í=ÇáÑÑÝêÉåÇ=ÉåíêÉ=ÇÉì ñ=çì =éäì J
m~êíáÉë=ï áíÜ=êÉëéÉÅí=íç=íÜÉ=áåíÉêéêÉí~íáçå=çê= ëáÉì êë=Ëí~íë=é~êíáÉë=íçì ÅÜ~åí=äDáåíÉêéêÝí~íáçå=çì
~ééäáÅ~íáçå=çÑ=íÜÉ=̀ çåî Éåíáçå=áëI=~í=íÜÉ=êÉèì Éëí= äD~ééäáÅ~íáçå=ÇÉ=ä~=` çåî Éåíáçå=ëÉê~=éçêíÝI=Ł=ä~
çÑ=~åó=çÑ=íÜÉ=é~êíáÉë=íç=íÜÉ=Çáëéì íÉI=íç=ÄÉ=êÉÑÉêêÉÇ= êÉèì ýíÉ=ÇÉ=íçì íÉ=é~êíáÉ=~ì =ÇáÑÑÝêÉåÇI=ÇÉî ~åí
íç=íÜÝ=fåíÉêå~íáçå~ä=̀ çì êí=çÑ=gì ëíáÅÉ=Ñçê=ÇÝÅáëáçåI= ä~=` çì ê=áåíÉêå~íáçå~äÉ=ÇÉ=gì ëíáÅÉI=Éí=ÇÝÅä~êÉ
~åÇ=áí=ëí~íÉë=íÜ~íI=áå=É~ÅÜ=áåÇáî áÇì ~ä=Å~ëÉI=íÜÉ= èì ÉI=éçì ê=èì Dì å=íÉä=ÇáÑÑÝêÉåÇ=éì áëëÉ=ýíêÉ=éçêíÝ
ÅçåëÉåí=çÑ=~ää=é~êíáÉë=íç=ëì ÅÜ=~=Çáëéì íÉ=áë=åÉÅÉëJ= ÇÉî ~åí= ä~=` çì ê=áåíÉêå~íáçå~äÉ=ÇÉ=gì ëíáÅÉI= áä
ë~êó=Ñçê=êÉÑÉêê~ä=çÑ=íÜÉ=Çáëéì íÉ=íç=íÜÉ=fåíÉêJ= Ñ~ì í=Ç~åë=ÅÜ~èì É=Å~ë=é~êíáÅì äáÉê=~î çáê=äD~ÅÅçêÇ
å~íáçå~ä=̀ çì êíK= ÇÉ=íçì íÉë=äÉë=é~êíáÉë=~ì =ÇáÑÑÝêÉåÇK

pK=pe bs ` e bk h l = pK=̀ e bs q` e _ k h l
&k œVQSQ



PMM r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë NVSV

cl o =qe b=r k fl k =l c=pl s fbq=pl ` f^ i fpq=o bmr _ i f` p=W
ml r o =i Dr k fl k =a bp=o Ëmr _ i fn r bp=pl ` f^ i fpqbp=pl s fËqfn r bpW

P~=̀ çe [ P=` l _ ` q` h e u
ml o =i ^ =r k fl k =a b=o bm̊ _ i f` ^ p=pl ` f^ i fpq^ p=pl s fËqf` ^ pW

` =çêç_ l éh l e =ÅàáÉÑäóáçã Éêç

…=̀ l h FP=̀ l _ ` q` h e u =̀ çáge ~gfe ` qe GáÉ̀ h e u
e É=Åíàe ê~Éê=̂ gfe =ÅÉSå=çÙe ë~q` gáÄe Äáj e =åçàáç⁄ ÅÉe e e =Åê~qi e =
OO=h l e _ ` e r e e I=Åçêàá~Åe l =h l q l éçÑí=gááçpçe =Ååçé=j l h ^ v

e gfe =e ` ` h l gfph e j e =êl ` s Ñä~é` q_ ~j e =l qe l ` e qÉàíÄe l
e gfe =åée j ` e Ée e e =h çe _ ` e e e e =åÉéÉÑä~Åq` e

e l =qéÉpç_ ~e e h F=gffl pl e =e P=̀ q l él e =_ =Pql j =̀ e l éÉ=e P=éPPJ
éÉì áÉe e É=j É[ h Ñäóe ~éçLéáçêç=̀ ó{~I=e =ë~~_ gáåÉêI=j ql =Ñägáe =

q~áÅçêç=Ååçé~=j çh {óå~éç{e l j ó=̀ ó~ó=e ÉçSJ=
_= h ~[ h Ñäl j = l qÑä̀ gáÄe l j =Åàáóè~É=Åçêå~Åe Å=_ ` ` u =

Åêçél e I=ój ~Åq_ óáçã åñ=_=ÅåçéÉ=⁄ K

e K=…mbÑäl mbe h l N

N=xqê~åëä~íáçåz= pì ÄàÉÅí= íç= íÜÉ= Ñçääçï áåÖ=
êÉëÉêî ~íáçå=W
qÜÉ= r åáçå= çÑ=pçî áÉí= pçÅá~äáëí= o Ééì ÄäáÅë=

ÇçÉë=åçí=ÅçåëáÇÉê=áíëÉäÑ=Äçì åÇ=Äó=íÜÉ=éêçî áëáçåë=
çÑ=~êíáÅäÉ=OO=çÑ=íÜÉ=` çåî ÉåíáçåI=ì åÇÉê=ï ÜáÅÜ=
~åó=Çáëéì íÉ=ÄÉíï ÉÉå=íï ç=çê=ã çêÉ=pí~íÉë=m~êíáÉë=
ï áíÜ=êÉëéÉÅí=íç=íÜÉ=áåíÉêéêÉí~íáçå=çê=~ééäáÅ~íáçå=
çÑ=íÜÉ=` çåî Éåíáçå=áëI=~í=íÜÉ=êÉèì Éëí=çÑ=~åó=çÑ=
íÜÉ=é~êíáÉë=íç=íÜÉ=Çáëéì íÉI=íç=ÄÉ=êÉÑÉêêÉÇ=íç=íÜÉ=
fåíÉêå~íáçå~ä=̀ çì êí=çÑ=gì ëíáÅÉ=Ñçê=ÇÉÅáëáçåI=~åÇ=
áí=ëí~íÉë=íÜ~íI=áå=É~ÅÜ=áåÇáî áÇì ~ä=Å~ëÉI=íÜÉ=Åçå=
ëÉåí=çÑ=~ää=é~êíáÉë=íç=ëì ÅÜ=~=Çáëéì íÉ=áë=åÉÅÉëë~êó=
Ñçê=êÉÑÉêê~ä=çÑ=íÜÉ=Çáëéì íÉ=íç=íÜÉ=fåíÉêå~íáçå~ä=
` çì êíK

k K=cba l o bk h l

N=xqê~Çì Åíáçåz=pçì ë=ä~=êÝëÉêî É=ëì áî ~åíÉ=W

i Dr åáçå=ÇÉë=oÝéì Ääáèì Éë=ëçÅá~äáëíÉë=ëçî áÝ=
íáèì Éë=åÉ=ëÉ=ÅçåëáÇðêÉ=é~ë=Åçã ã É=äáÝÉ=é~ê=äÉë=
Çáëéçëáíáçåë=ÇÉ=äD~êíáÅäÉ=OO=ÇÉ=ä~=` çåî ÉåíáçåI=
ëÉäçå=äÉëèì ÉääÉë=íçì í=ÇáÑÑÝêÉåÇ=ÉåíêÉ=ÇÉì ñ=çì =
éäì ëáÉì êë=Ëí~íë=é~êíáÉë=íçì ÅÜ~åí=äDáåíÉêéêÝí~íáçå=
çì =äD~ééäáÅ~íáçå=ÇÉ=ä~=̀ çåî Éåíáçå=ëÉê~=éçêíÝI=Ł=ä~=
êÉèì ýíÉ=ÇÉ=íçì íÉ=é~êíáÉ=~ì =ÇáÑÑÝêÉåÇI=ÇÉî ~åí=ä~=
` çì ê=áåíÉêå~íáçå~äÉ=ÇÉ=gì ëíáÅÉI=Éí=ÇÝÅä~êÉ=èì ÉI=
éçì ê= èì Dì å= íÉä= ÇáÑÑÝêÉåÇ= éì áëëÉ= ýíêÉ= éçêíÝ=
ÇÉî ~åí=ä~= ` çì ê=áåíÉêå~íáçå~äÉ=ÇÉ= gì ëíáÅÉI= áä=
Ñ~ì í=Ç~åë=ÅÜ~èì É=Å~ë=é~êíáÅì äáÉê=~î çáê=äD~ÅÅçêÇ=
ÇÉ=íçì íÉë=äÉë=é~êíáÉë=~ì =ÇáÑÑÝêÉåÇK

k K=cba l o bk h l
k çK=VQSQ



NVSV= k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë= PMN

cl o =qe b=r j qba =̂ o ^ _ =o bmr _ i f` W=
ml r o =i ^ =o Ëmr _ i fn r b =̂ o ^ _ b=r k fbW

P~=l ÑêÄÉÑíe e Ée e óáç=^ é~ÙÅáÅóáç=mÉÅåóÑíååÅóW=
ml o =i ^ =o bm̊ _ i f` ^ =̂ o ^ _ b=r k fa ^ W

?=qÜÉ=r åáíÉÇ=̂ ê~Ä=oÉéì ÄäáÅ=ÇçÉë=åçí=ÅçåëáÇÉê=
áíëÉäÑ=Äçì åÇ=Äó=íÜÉ=éêçî áëáçåë=çÑ=̂ êíáÅäÉ=OO=çÑ=íÜÉ=
` çááî ÉåíáçåI=ì åÇÉê=ï ÜáÅÜ=~åó=Çáëéì íÉ=ÄÉíï ÉÉå=íï ç=
çê=ã çêÉ=pí~íÉë=m~êíáÉë=ï áíÜ=êÉëéÉÅí=íç=íÜÉ=áåíÉêéêÉ=
í~íáçå=çê=~ééäáÅ~íáçå=çÑ=íÜÉ=` çåî Éåíáçå=áëI=~í=íÜÉ=
êÉèì Éëí=çÑ=~åó=çÑ=íÜÉ=é~êíáÉë=íç=íÜÉ=Çáëéì íÉI=íç=ÄÉ=
êÉÑÉêêÉÇ=íç=íÜÉ=fåíÉêå~íáçå~ä=` çì êí=çÑ=gì ëíáÅÉ=Ñçê=
ÇÉÅáëáçåI=~åÇ=áí=ëí~íÉë=íÜ~íI=áå=É~ÅÜ=áåÇáî áÇì ~ä=Å~ëÉI=
íÜÉ=ÅçåëÉåí=çÑ=~ää=é~êíáÉë=íç=ëì ÅÜ=~=Çáëéì íÉ=áë=åÉÅÉë=
ë~êó=Ñçê=êÉÑÉêêáåÖ=íÜÉ=Çáëéì íÉ=íç=íÜÉ=fåíÉêå~íáçå~ä=
` çì êí=çÑ=gì ëíáÅÉK=?ñ

j K=bi =h l k v =

OU=pÉéíK=NVSS

N=xqê~Çì Åíáçå=�=qê~åëä~íáçåõ
i ~=oÝéì Ääáèì É=~ê~ÄÉ=ì åáÉ=åÉ=ëÉ=ÅçåëáÇðêÉ=é~ë=Åçã ã É=äáÝÉ=é~ê=äÉë=Çáëéçëáíáçåë=ÇÉ=äD~êíáÅäÉ=OO=

ÇÉ=ä~=̀ çåî Éåíáçå=éêÝî çó~åí=èì É=íçì í=ÇáÑÑÝêÉåÇ=ÉåíêÉ=ÇÉì ñ=çì =éäì ëáÉì êë=Ëí~íë=é~êíáÉë=íçì ÅÜ~åí=äDáåíÉê=
éêÝí~íáçå=çì =äD~ééäáÅ~íáçå=ÇÉ=ä~=̀ çåî Éåíáçå=ëÉê~=éçêíÝI=Ł=ä~=êÉèì ýíÉ=ÇÉ=íçì íÉ=é~êíáÉ=~ì =ÇáÑÑÝêÉåÇI=
ÇÉî ~åí=ä~=̀ çì ê=áåíÉêå~íáçå~äÉ=ÇÉ=gì ëíáÅÉ=éçì ê=èì DÉääÉ=ëí~íì É=Ł=ÅÉ=ëì àÉíK=i ~=oÝéì Ääáèì É=~ê~ÄÉ=ì åáÉ=
ÇÝÅä~êÉ=èì É=éçì ê=èì Dì å=ÇáÑÑÝêÉåÇ=ÉåíêÉ=ÇÉì ñ=çì =éäì ëáÉì êë=Ëí~íë=éì áëëÉ=ýíêÉ=éçêíÝ=ÇÉî ~åí=ä~=̀ çì ê=
áåíÉêå~íáçå~äÉ=ÇÉ=gì ëíáÅÉI=áä=Éëí=åÝÅÉëë~áêÉ=ÇD~î çáêI=Ç~åë=ÅÜ~èì É=Å~ë=é~êíáÅì äáÉêI=äD~ÅÅçêÇ=ÇÉ=íçì ë=äÉë=
Ëí~íë=é~êíáÉë=~ì =ÇáÑÑÝêÉåÇK

k œ=VQSQ



PMO r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë NVSV

cl o =qe b=r k fqba =h fk d a l j =l c=d o b^ q=_ o fq^ fk =^ k a =k l o qe bo k =fo bi ^ k a W=
ml r o =i b=o l v ^ r j bJr k f=a b=d o ^ k a bJ_ o bq^ d k b=bq=a Dfo i ^ k a b=a r =k l o a W

P~=̀ çÉÑäe e Ée e çÉ=h çéçàáÉëÅê_ ç=_Éàã h ççée q~e e e =e =d ÉëÉée çíí=
ml o =bi =o bfk l =r k a h [ =a b=d o ^ k =_ o bq^ k ^ =b=fo i ^ k a ^ =a bi =k l o qbW

t áíÜ=êÉëÉêî ~íáçå=~åÇ=áåíÉêéêÉí~íáî É=ëí~íÉã Éåíë=íÜÉ=
íÉñíë=çÑ=ï ÜáÅÜ=~êÉ=~íí~ÅÜÉÇ=NK

` ^ o ^ a l k
ääíÜ=l ÅíçÄÉêI=NVSSN

N=?=cáêëíI=áå=íÜÉ=éêÉëÉåí=ÅáêÅì ã ëí~åÅÉë=ÇÉ=
êáî áåÖ=Ñêçã =íÜÉ=ì ëì êé~íáçå=çÑ=éçï èê=áå=oÜçÇÉëá~=
Äó=íÜÉ=áääÉÖ~ä= êÝÖáã ÉI= íÜÉ=r åáíÉÇ=h áåÖÇçã =
ã ì ëí=ëáÖå=ëì ÄàÉÅí=íç=~=êÉëÉêî ~íáçå=çÑ=íÜÉ=êáÖÜí=
åçí=íç=~ééäó=íÜÉ=̀ çåî Éåíáçå=íç=oÜçÇÉëá~=ì åäÉëë=
~åÇ=ì åíáä=íÜÉ=r åáíÉÇ=h áåÖÇçã =áåÑçêã ë=íÜÉ=
pÉÅêÉí~êóJd ÉåÉê~ä=çÑ=íÜÉ=r åáíÉÇ=k ~íáçåë=íÜ~í=
áí=áë=áå=~=éçëáíáçå=íç=Éåëì êÉ=íÜ~í=íÜÉ=çÄäáÖ~íáçåë=
áã éçëÉÇ=Äó=íÜÉ=̀ çåî Éåíáçå=áå=êÉëéÉÅí=çÑ=íÜ~í=
íÉêêáíçêó=Å~å=ÄÉ=Ñì ääó=áã éäÉã ÉåíÉÇK
?=pÉÅçåÇäóI=íÜÉ=r åáíÉÇ=h áåÖÇçã =ï áëÜÉë=íç=

ëí~íÉ=áíë=ì åÇÉêëí~åÇáåÖ=çÑ=ÅÉêí~áå=~êíáÅäÉë=áå=íÜÉ=
` çåî ÉåíáçåK=fí=áåíÉêéêÉíë=~êíáÅäÉ=Q=~ë=êÉèì áêáåÖ=
~=é~êíó=íç=íÜÉ=` çåî Éåíáçå=íç=~Ççéí=Ñì êíÜÉê=
äÉÖáëä~íáî É=ã É~ëì êÉë=áå=íÜÉ=ÑáÉäÇë=Åçî ÉêÉÇ=Äó=
ëì ÄJé~ê~Öê~éÜë=E~FI=EÄF=~åÇ=EÅF=çÑ=íÜ~í=~êíáÅäÉ=
çåäó=áå=ëç=Ñ~ê=~ë=áí=ã ~ó=ÅçåëáÇÉê=ï áíÜ=Çì É=
êÉÖ~êÇ=íç=íÜÉ=éêáåÅáéäÉë=Éã ÄçÇáÉÇ=áå=íÜÉ=r åá=
î Éêë~ä=a ÉÅä~ê~íáçå=çÑ=e ì ã ~å=o áÖÜíë=~åÇ=íÜÉ=
êáÖÜíë=ÉñéêÉëëäó=ëÉí=ÑçêíÜ=áå=~êíáÅäÉ=R=çÑ=íÜÉ=
` çåî Éåíáçå=Eáå=é~êíáÅì ä~ê=íÜÉ=êáÖÜí=íç=ÑêÉÉÇçã =
çÑ=çéáåáçå=~åÇ=ÉñéêÉëëáçå=~åÇ=íÜÉ=êáÖÜí=íç=
ÑêÉÉÇçã =çÑ=éÉ~ÅÉÑì ä=~ëëÉã Ääó=~åÇ=~ëëçÅá~íáçåF=
íÜ~í=ëçã É=äÉÖáëä~íáî É=~ÇÇáíáçå=íç=çê=î ~êá~íáçå=çÑ=
ÉñáëíáåÖ=ä~ï =~åÇ=éê~ÅíáÅÉ=áå= íÜçëÉ=ÑáÉäÇë= áë=
åÉÅÉëë~êó=Ñçê=íÜÉ=~íí~áåã Éåí=çÑ=íÜÉ=ÉåÇ=ëéÉÅáÑáÉÇ=
áå=íÜÉ=É~êäáÉê=é~êí=çÑ=~êíáÅäÉ=QK= cì êíÜÉêI=íÜÉ=
r åáíÉÇ=h áåÖÇçã =áåíÉêéêÉíë= íÜÉ=êÉèì áêÉã Éåí=
áå=~êíáÅäÉ=S=ÅçåÅÉêåáåÖ=?=êÉé~ê~íáçå=çê=ë~íáë=
Ñ~Åíáçå=?=~ë=ÄÉáåÖ=Ñì äÑáääÉÇ=áÑ=çåÉ=çê=çíÜÉê=çÑ=
íÜÉëÉ=Ñçêã ë=çÑ=êÉÇêÉëë=áë=ã ~ÇÉ=~î ~áä~ÄäÉ=~åÇ=
áåíÉêéêÉíë= ?=ë~íáëÑ~Åíáçå=?= ~ë= áåÅäì ÇáåÖ= ~åó=
Ñçêã =çÑ=êÉÇêÉëë=ÉÑÑÉÅíáî É=íç=ÄêáåÖ=íÜÉ=ÇáëÅêáã á=
å~íçêó=ÅçåÇì Åí=íç=~å=ÉåÇK=få=~ÇÇáíáçå=áí=áåíÉê=
éêÉíë=~êíáÅäÉ=OM=~åÇ=íÜÉ=çíÜÉê=êÉä~íÉÇ=éêçî áëáçåë=
çÑ=m~êí=fff=çÑ=íÜÉ=` çåî Éåíáçå=~ë=ã É~åáåÖ=íÜ~í=
áÑ=~=êÉëÉêî ~íáçå=áë=åçí=~ÅÅÉéíÉÇ=íÜÉ=pí~íÉ=ã ~âáåÖ=
íÜÉ=êÉëÉêî ~íáçå=ÇçÉë=åçí=ÄÉÅçã É=~=m~êíó=íç=íÜÉ=
` çåî ÉåíáçåK

?=i ~ëíäóI=íÜÉ=r åáíÉÇ=h áåÖÇçã =ã ~áåí~áåë=áíë=
éçëáíáçå=áå=êÉÖ~êÇ=íç=~êíáÅäÉ=NRK=få=áíë=î áÉï =íÜáë

k çK=VQSQ

N=xqê~Çì Åíáçå=�=qê~åëä~íáçåz= ` çã éíÉ= íÉåì =
ÇÉ=ä~=êÝëÉêî É=Éí=ÇÉë=ÇÝÅä~ê~íáçåë=ÇDáåíÉêéêÝí~=
íáçå=ÅáJ~éêðë=W
bå=éêÉã áÉê=äáÉì I=Ýí~åí=ÇçååÝ=ä~= ëáíì ~íáçå=

~Åíì ÉääÉ=Éå=oÜçÇÝëáÉI=çŞ=äÉ=éçì î çáê=~=ÝíÝ=ì ëì êéÝ=
é~ê= ì å= êÝÖáã É= áääÝÖ~äI= äÉ= o çó~ì ã ÉJr åá=Éëí=
Åçåíê~áåí=ÇÉ=ëáÖåÉê=ä~=` çåî Éåíáçå=Éå=ëÉ=êÝëÉê=
î ~åí=äÉ=Çêçáí=ÇÉ=åÉ=é~ë=äD~ééäáèì Éê=Ł=ä~=oÜçÇÝëáÉ=
í~åí=èì Dáä=åD~ì ê~=é~ë= áåÑçêã Ý= äÉ= pÉÅêÝí~áêÉ=
ÖÝåÝê~ä=ÇÉ=äDl êÖ~åáë~íáçå=ÇÉë=k ~íáçåë=r åáÉë=
èì Dáä=Éëí=Éå=ã Éëì êÉ=ÇD~ëëì êÉê=äDÉñÝÅì íáçå=Åçã =
éäðíÉ=ÇÉë=çÄäáÖ~íáçåë=ÇÝÅçì ä~åí=ÇÉ=ä~=` çåî Éå=
íáçå=Éå=ÅÉ=èì á=ÅçåÅÉêåÉ=ÅÉ=íÉêêáíçáêÉK
bå= ëÉÅçåÇ= äáÉì I= äÉ= o çó~ì ã ÉJr åá= ÇÝëáêÉ=

éêÝÅáëÉê= ä~= Ñ~Ðçå=Ççåí=áä= áåíÉêéêðíÉ=ÅÉêí~áåë=
~êíáÅäÉë=ÇÉ=ä~=` çåî ÉåíáçåK= fä= áåíÉêéêðíÉ= äD~ê=
íáÅäÉ=Q=Åçã ã É=åÉ=Ñ~áë~åí=çÄäáÖ~íáçå=Ł=ì å=Ëí~í=
é~êíáÉ=Ł=ä~=` çåî Éåíáçå=ÇD~ÇçéíÉê=ÇÉ=åçì î ÉääÉë=
Çáëéçëáíáçåë= äÝÖáëä~íáî Éë= Ç~åë= äÉë= Ççã ~áåÉë=
î áëÝë=é~ê=äÉë=~äáåÝ~ë=~I=Ä=Éí=Å=ÇÉ=ÅÉí=~êíáÅäÉI=èì É=
Ç~åë=ä~=ã Éëì êÉ=çŞ=ÅÉí=Ëí~í=ÅçåëáÇðêÉI=Åçã éíÉ=
ÇĆã Éåí=íÉåì =ÇÉë=éêáåÅáéÉë=Ñçêã ì äÝë=Ç~åë=ä~=
a ÝÅä~ê~íáçå=ì åáî ÉêëÉääÉ=ÇÉë=Çêçáíë=ÇÉ=äDÜçã ã É=
Éí=ÇÉë=Çêçáíë=ÉñéêÉëëÝã Éåí=ÝåçåÅÝë=Ł=äD~êíáÅäÉ=R=
ÇÉ=ä~= ` çåî Éåíáçå=Eåçí~ã ã Éåí=äÉ=Çêçáí=Ł= ä~=
äáÄÉêíÝ=ÇDçéáåáçå=Éí=ÇDÉñéêÉëëáçå=Éí=äÉ=Çêçáí=Ł=ä~=
äáÄÉêíÝ=ÇÉ=êÝì åáçå=Éí=ÇD~ëëçÅá~íáçå=é~ÅáÑáèì ÉëF=
èì Dáä=Éëí=åÝÅÉëë~áêÉ=ÇD~àçì íÉê=çì =ÇÉ=ÇÝêçÖÉêI=é~ê=
ä~=î çáÉ=äÝÖáëä~íáî ÉI=~ì =Çêçáí=Éí=Ł= ä~=éê~íáèì É=
Éñáëí~åí= Ç~åë= ÅÉë= Ççã ~áåÉë= éçì ê= ~ííÉáåÇêÉ=
äDçÄàÉÅíáÑ=ÇÝÑáåá=Ç~åë=äD~äáåÝ~=äáã áå~áêÉ=ÇÉ=äD~ê=
íáÅäÉ=QK=bå=çì íêÉI=äÉ=o çó~ì ã ÉJr åá=Éëíáã É=èì Dáä=
ëì ÑÑáí=éçì ê=èì É=ëçáÉåí=ë~íáëÑ~áíÉë=äÉë=éêÉëÅêáé=
íáçåë=ÇÉ=äD~êíáÅäÉ=S=êÉä~íáî Éë=Ł= ä~=…=ë~íáëÑ~Åíáçå=
çì =êÝé~ê~íáçå=⁄ = èì É=äDì åÉ=çì = äD~ì íêÉ=ÇÉ=ÅÉë=
éçëëáÄáäáíÝë=ëçáÉåí=çÑÑÉêíÉë=Éí=áåíÉêéêðíÉ=äÉ=íÉêã É=
…=ë~íáëÑ~Åíáçå=⁄ = Åçã ã É= ëD~ééäáèì ~åí= Ł= íçì í=
êÉÅçì êë= èì á= ã Éí= ÉÑÑÉÅíáî Éã Éåí= ì å= íÉêã É= Ł=
äD~ÅíÉ=áåÅêáã áåÝK=a D~ì íêÉ=é~êíI=äÉ=o çó~ì ã ÉJr åá=
áåíÉêéêðíÉ=äD~êíáÅäÉ=OM=Éí=äÉë=Çáëéçëáíáçåë=Åçå=
åÉñÉë=ÇÉ=ä~=íêçáëáðã É=é~êíáÉ=ÇÉ=ä~=` çåî Éåíáçå=
Åçã ã É=ëáÖåáÑá~åí=èì É=ëá=ì åÉ=êÝëÉêî É=Ñçêã ì äÝÉ=
é~ê=ì å=Ëí~í=åDÉëí=é~ë=~ÅÅÉéíÝÉI=ÅÉäì áJÅá=åÉ=ÇÉî áÉåí=
é~ë=é~êíáÉ=Ł=ä~=̀ çåî ÉåíáçåK
bå=ÇÉêåáÉê=äáÉì I=äÉ=o çó~ì ã ÉJr åá=ã ~áåíáÉåí=

ë~=éçëáíáçå=Ł=äDÝÖ~êÇ=ÇÉ=äD~êíáÅäÉ=NRK=` Éí=~êíáÅäÉ



NVSV k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë PMP

cl o =qe b=r k fqba =o bmr _ i f` =l c=q^ k ŵ k f^ W=
ml r o =i ^ =o Ëmr _ i fn r bJr k fb=a b=q^ k ŵ k fbW

P~=MSJÄÉKe e e Ée e óáç=mÉÅåóçàååÅó=q~e ë~=
ml o =i ^ =o bmr _ r ` ^ =r k fa ^ =a b=q^ k ŵ k f^ W

cl o =qe b=r k fqba =pq^ qbp=l c =̂ j bo f` ^ W=
ml r o =i bp=bq^ qpJr k fp=a D̂ j Ëo fn r bW

P~=̀ çÉÑÑäe e Ée e ÑÅáÉ=fe á~qíá=̂ áï Éée h e W=
ml o =i l p=bpq=̂a l p=r k fa l p=a b=̂ j bo f` ^ W

^ êíÜì ê=gK=d l i a _ bo d =
OU=pÉéíK=NVSS

clo=qeb=rmmbo=sliq^W=
mlro=i^=e^rqbJ=sliq^=W

P~=_Ééñehel
mlo=bi=̂ iql=sliq^W

~êíáÅäÉ=áë=ÇáëÅêáã áå~íçêó=áå=íÜ~í=áí=Éëí~ÄäáëÜÉë=~=
éêçÅÉÇì êÉ=Ñçê=íÜÉ=êÉÅÉáéí=çÑ=éÉíáíáçåë=êÉä~íáåÖ=íç=
ÇÉéÉåÇÉåí=íÉêêáíçêáÉë=ï ÜáäÉ=ã ~âáåÖ=åç=Åçã é~ê=
~ÄäÉ=éêçî áëáçå=Ñçê=pí~íÉë=ï áíÜçì í=ëì ÅÜ=íÉêêá=
íçêáÉëK=j çêÉçî ÉêI=íÜÉ=~êíáÅäÉ=éì êéçêíë=íç=Éëí~Ä=
äáëÜ=~=éêçÅÉÇì êÉ=~ééäáÅ~ÄäÉ=íç=íÜÉ=ÇÉéÉåÇÉåí=
íÉêêáíçêáÉë= çÑ=pí~íÉë= ï ÜÉíÜÉê= çê= åçí= íÜçëÉ=
pí~íÉë=Ü~î É=ÄÉÅçã É=é~êíáÉë=íç=íÜÉ=̀ çåî ÉåíáçåK=
e Éê=j ~àÉëíóDë=d çî Éêåã Éåí=Ü~î É=ÇÉÅáÇÉÇ=íÜ~í=
íÜÉ=r åáíÉÇ=h áåÖÇçã =ëÜçì äÇ=ëáÖå=íÜÉ=̀ çåî Éå=
íáçåI=íÜÉëÉ=çÄàÉÅíáçåë=åçíï áíÜëí~åÇáåÖI=ÄÉÅ~ì ëÉ=
çÑ=íÜÉ=áã éçêí~åÅÉ=íÜÉó=~íí~ÅÜ=íç=íÜÉ=̀ çåî Éåíáçå=
~ë=~=ï ÜçäÉK=?

äì á=é~ê~áí=ÇáëÅêáã áå~íçáêÉ=Éå=ÅÉ=èì Dáä=áåëí~ì êÉ=
ì åÉ=éêçÅÝÇì êÉ=ÇÉ=ÇÝé¾í=ÇÉ=éÝíáíáçåë=ÅçåÅÉêå~åí=
äÉë=íÉêêáíçáêÉë=ÇÝéÉåÇ~åíë=ë~åë=Ñ~áêÉ=ÇÉ=ã ýã É=
éçì ê=äÉë=Ëí~íë=èì á=åDçåí=é~ë=ÇÉ=íÉäë=íÉêêáíçáêÉë=
ëçì ë=äÉì ê=ÇÝéÉåÇ~åÅÉK=a É=éäì ëI=ÅÉí=~êíáÅäÉ=î áëÉ=Ł=
áåëí~ì êÉê=ì åÉ=éêçÅÝÇì êÉ=~ééäáÅ~ÄäÉ=Ł=íçì ë=äÉë=
íÉêêáíçáêÉë= ÇÝéÉåÇ~åíëI= èì É= äÉë= Ëí~íë= Ççåí=
ÇÝéÉåÇÉåí=ÅÉë=íÉêêáíçáêÉë=ëçáÉåí=çì =åçå=é~êíáÉë=
Ł= ä~= ` çåî ÉåíáçåK= i É= d çì î ÉêåÉã Éåí= ÇÉ= p~=
j ~àÉëíÝ=~=ÇÝÅáÇÝ=èì É=äÉ=o çó~ì ã ÉJr åá=ëáÖåÉê~áí=
ä~=̀ çåî ÉåíáçåI=ã ~äÖêÝ=äÉë=çÄàÉÅíáçåë=ÅáJÇÉëëì ëI=
Éå=ê~áëçå=ÇÉ=äDáã éçêí~åÅÉ=èì Dáä=~íí~ÅÜÉ=Ł=ä~=
` çåî Éåíáçå=Ç~åë=ëçå=ÉåëÉã ÄäÉK

j ⁄ =VQSQ



PMQ r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë NVSV

cl o =r o r d r ^ v W=
ml r o =i Dr o r d r ^ v W

P~
ml e =bi =r o r d r ^ v W

cl o =s bk bwr bi ^ W=
ml r o =i b=s bk bwr bi ^ W

P~=_ÉåÉÅó~gáóW=
ml o =s bk bwr bi ^ W

mÉÇêç=mK=_bo o l =

ON=cÉÄêÉêç=NVST

mÉÇêç=wr i l ^ d ^

ON=ÇÉ=̂ Äêáä=ÇÉ=NVST

cl o =t bpqbo k =p^ j l ^ W=
ml r o = i b=p^ j l ^ Jl ` ` fa bk q^ i W

P~=p~å~Ñäe çÉ=` ~áï ç~W=
ml o =p^ j l ^ = l ` ` fa bk q^ i W

cl o =v bj bk =W=
ml r o =i b=v bj bk W

P~=e Éï ÉåW=
ml e =bi =v bj bk W

k çK=VQSQ



NVSV k ~íáçåë=r åáÉë=� =oÉÅì Éáä=ÇÉë=qê~áíÝë PMR

clo=vrdlpi^sf^W=
mlro=i^=vlrdlpi^sfbW

P~
clo=vrdlpi^sf^X

c l o =ŵ j _ f^ W=
ml r o =i ^ =ŵ j _ fbW

P~=P~áï Se h [ W=
ml o =ŵ j _ f^ W

clo=drv^k^W=
mlro=i^=drv^kbW

P~
ml o d r v ^ k ^ W

a ~åáäç=i bh fË=
NRKfs K=NVSS

s K=gK=j t ^ ^ k d ^

ääíÜ=l ÅíçÄÉêI=NVSU

gçÜå=̀ ^ o qbo
ääíÜ=a ÉÅÉã ÄÉê=NVSU

k œ=VQSQ



PMS= r åáíÉÇ=k ~íáçåë=� =qêÉ~íó=pÉêáÉë= NVSV

i fpq=l c=pq^ qbp=cl o =t e f` e =qe b=` l k s bk qfl k =bk qbo ba =fk ql =cl o ` b=l k =Q=ĝ k r ^ o v =
NVSVI=fk a f` ^ qfk d =qe b=o bpmb` qfs b=a ^ qbp=l c=a bml pfq=t fqe =qe b=pb` o bq^ o v J=
d bk bo ^ i =l c=qe b=r k fqba =k ^ qfl k p=l c=qe bfo =fk pqo r j bk qp=l c=o ^ qfcf` ^ qfl k
l o =^ ` ` bppfl k

pí~íÉ= a ~íÉ=çÑ=ÇÉéçëáí

^ o d bk qfk ^ = KKKKKKKKKKKKKKK=O=l ÅíçÄÉê= NVSU
_o ^ wfi = KKKKKKKKKKKKKKKKK=OT=j ~êÅÜ= NVSU
_ r i d ^ o f^ N= KKKKKKKKKKKKKKK=U=̂ ì Öì ëí= NVSS
` l pq^ =o f` ^ = KKKKKKKKKKKKKKK=NS=g~åì ~êó= NVST
` v mo r p= KKKKKKKKKKKKKKKKK=ON=^ éêáä= NVST
` wb` e l pi l s ^ h f^ N= KKKKKKKKKKKK=OV=a ÉÅÉã ÄÉê=NVSS
b` r ^ a l o = KKKKKKKKKKKKKKKK=OO=pÉéíÉã ÄÉê=NVSS~
d e ^ k ^ = KKKKKKKKKKKKKKKKK=U=pÉéíÉã ÄÉê=NVSS
e r k d ^ o v O= KKKKKKKKKKKKKKK=Q=j ~ó= NVST
f` bi ^ k a = KKKKKKKKKKKKKKKK=NP=j ~êÅÜ= NVST
fk a f^ P= KKKKKKKKKKKKKKKKK=P=a ÉÅÉã ÄÉê=NVSU
fo ^ k = KKKKKKKKKKKKKKKKKK=OV=̂ ì Öì ëí= NVSU
h r t ^ fq O= KKKKKKKKKKKKKKKK=NR=l ÅíçÄÉê= NVSU~
i f_ v ^ O= KKKKKKKKKKKKKKKKK=P=gì äó= yVSp~
k fd bo = KKKKKKKKKKKKKKKKK=OT=̂ éêáä= NVST
k fd bo f^ = KKKKKKKKKKKKKKKK=NS=l ÅíçÄÉê= NVST~
m̂ h fpq^ k = KKKKKKKKKKKKKKKK=ON=pÉéíÉã ÄÉê=NVSS
m̂ k ^ j ^ = KKKKKKKKKKKKKKKK=NS=̂ ì Öì ëí= NVST
me fi fmmfk bp= KKKKKKKKKKKKKKK=NR=pÉéíÉã ÄÉê=NVST
ml i ^ k a O= KKKKKKKKKKKKKKKK=R=a ÉÅÉã ÄÉê=NVSU
pfbo o ^ =i b l k b= KKKKKKKKKKKKKK=O=̂ ì Öì ëí= NVST
pm̂ fk G= KKKKKKKKKKKKKKKKK=NP=pÉéíÉã ÄÉê=NVSUYò
qr k fpf^ = KKKKKKKKKKKKKKKK=NP=g~åì ~êó= NVST
r k fqba =^ o ^ _ =o bmr _ i f` G= KKKKKKKKK=N= j ~ó= NVST
r o r d r ^ v = KKKKKKKKKKKKKKKK=PM=̂ ì Öì ëí= NVSU
s bk bwr bi ^ = KKKKKKKKKKKKKKK=NM=l ÅíçÄÉê= NVST
v r d l pi ^ s f^ = KKKKKKKKKKKKKKK=O=l ÅíçÄÉê= NVST

N=j ~áåí~áåáåÖ=íÜÉ=êÉëÉêî ~íáçå=~åÇ=ÇÉÅä~ê~íáçå=ã ~ÇÉ=çå=ëáÖå~íì êÉK
G=t áíÜ=~=êÉëÉêî ~íáçå=~åÇ=ÇÉÅä~ê~íáçåK=
U=t áíÜ=~=êÉëÉêî ~íáçåK
G=j ~áåí~áåáåÖ=íÜÉ=êÉëÉêî ~íáçå=ã ~ÇÉ=çå=ëáÖå~íì êÉK

k çK=VQSQ



PMU r åáíÉÇ=k ~íáçåë=� =qêÉ~íó=pÉêáÉë NVSV

a b` i ^ o ^ qfl k p=
^ k a =o bpbo s ^ qfl k p N

_r i d ^ of^

xqo ^ k pi ^ qfl k =� =qo ^ a r ` qfl k z
qÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=mÉçéäÉDë=

oÉéì ÄäáÅ=çÑ=_ ì äÖ~êá~=ÅçåëáÇÉêë= íÜ~í=
íÜÉ=éêçî áëáçåë=çÑ=~êíáÅäÉ=NTI=é~ê~Öê~éÜ=
NI=~åÇ=~êíáÅäÉ=NUI=é~ê~Öê~éÜ=NI=çÑ=íÜÉ=
fåíÉêå~íáçå~ä=̀ çåî Éåíáçå=çå=íÜÉ=bäáã =
áå~íáçå=çÑ=̂ ää=cçêã ë=çÑ=o ~Åá~ä=a áë=
Åêáã áå~íáçåI=íÜÉ=ÉÑÑÉÅí=çÑ=ï ÜáÅÜ=áë=íç=
éêÉî Éåí=ëçî ÉêÉáÖå=pí~íÉë=Ñêçã =ÄÉÅçã =
áåÖ=m~êíáÉë=íç=íÜÉ=̀ çåî ÉåíáçåI=~êÉ=çÑ=~=
ÇáëÅêáã áå~íçêó=å~íì êÉK=qÜÉ=` çåî Éå=
íáçåI=áå=~ÅÅçêÇ~åÅÉ=ï áíÜ=íÜÉ=éêáåÅáéäÉ=
çÑ=íÜÉ=ëçî ÉêÉáÖå=Éèì ~äáíó=çÑ=pí~íÉëI=
ëÜçì äÇ=ÄÉ=çéÉå=Ñçê=~ÅÅÉëëáçå=Äó=~ää=
pí~íÉë= ï áíÜçì í= ~åó= ÇáëÅêáã áå~íáçå=
ï Ü~íëçÉî ÉêK

a Ë` i ^ o ^ qfl k p=
bq=oËpbo s bpO

_r i d ^ ofb

…=i É= d çì î ÉêåÉã Éåí= ÇÉ= ä~= oÝéì =
Ääáèì É=éçéì ä~áêÉ=ÇÉ= _ ì äÖ~êáÉ=Éëíáã É=
èì É= äÉë= Çáëéçëáíáçåë=ÇÉ= äD~êíáÅäÉ= NTI=
é~ê~Öê~éÜÉ=NI=Éí=ÇÉ=äD~êíáÅäÉ=NUI=é~ê~=
Öê~éÜÉ= NI= ÇÉ= ä~= ` çåî Éåíáçå= áåíÉê=
å~íáçå~äÉ=ëì ê=äDÝäáã áå~íáçå=ÇÉ=íçì íÉë=
äÉë=Ñçêã Éë= ÇÉ= ÇáëÅêáã áå~íáçå=ê~Åá~äÉ=
èì á= íÉåÇÉåí= Ł= Éã éýÅÜÉê= ÇÉë= Ëí~íë=
ëçì î Éê~áåë=ÇDó=é~êíáÅáéÉê=çåí=ì å=Å~ê~Å=
íðêÉ=ÇáëÅêáã áå~íçáêÉK= i ~=` çåî ÉåíáçåI=
Éå= ÅçåÑçêã áíÝ= ~î ÉÅ= äÉ= éêáåÅáéÉ= ÇÉ=
äDÝÖ~äáíÝ= ëçì î Éê~áåÉ= ÇÉë= Ëí~íëI= Ççáí=
ýíêÉ=çì î ÉêíÉ=Ł=äD~ÇÜÝëáçå=ÇÉ=íçì ë=äÉë=
Ëí~íë=ë~åë=ÇáëÅêáã áå~íáçå=çì =êÉëíêáÅ=
íáçåë=èì ÉääÉë=èì DÉääÉë=ëçáÉåíK=⁄

_vbi l or ppf^ k =pl s fbq=
pl ` f^ i fpq=obmr _i f`

oËmr _i fn r b=pl ` f^ i fpqb=
pl =s fËqfn =r b=a b=_fËi l o=r ppfb

xo r ppf^ k =qbu q=� =qbu qb=o r ppbz=

…=bÉgáçéóÅÅh ~àá=` ` m=ë~~_ àáe ÉêI=Gêêç=åçàáçe íÉã êÉ=åK=N= ÅêK=NT=h l e _ ` e fXe e =ç
_ ` Éu =Ega l éj =é~̀ l _ l e =Ñäe ` h ée j e e ~áge e I= ` l cgá~̀ e l =h l q l él j ó=ée Ñä=ql ` s J

@~éÅq_ = gáe ì á~Éq` e = _ l pj l e ` e l ` qe = Åê~áÄ=óíà~Åqe e h ~áï å= PqçÑí= h l e _ ` e fge e I= e l ` e q
u ~é~h q` é= e = ` q j q~ÉqI= s ql = h l e _ ` e áåáe = _ = ` l l q_ Éq` q_ e e = `

N=pÉÉ=~äëç=ëáÖå~íì êÉ=é~ÖÉë=çÑ=íÜÉ=̀ çåî Éåíáçå=
Eé~ÖÉë=OSU=íç=PMR=çÑ=íÜáë=î çäì ã ÉF=Ñçê=íÜÉ=íÉñíë=
çÑ=êÉëÉêî ~íáçåë= ã ~ÇÉ= çå= ëáÖå~íì êÉ= Äó= íÜÉ=
d çî Éêåã Éåíë= çÑ= _ ì äÖ~êá~I= íÜÉ= _ óÉäçêì ëëá~å=
pçî áÉí=pçÅá~äáëí=o Ééì ÄäáÅI=` òÉÅÜçëäçî ~âá~I=j ~=
Ç~Ö~ëÅ~êI= j çêçÅÅçI= íÜÉ= r âê~áåá~å= pçî áÉí=
pçÅá~äáëí=o Ééì ÄäáÅI=íÜÉ=r åáçå=çÑ=pçî áÉí=pçÅá~äáëí=
o Ééì ÄäáÅëI=íÜÉ=r åáíÉÇ=̂ ê~Ä=oÉéì ÄäáÅ=~åÇ=íÜÉ=
r åáíÉÇ=h áåÖÇçã =çÑ=d êÉ~í=_ êáí~áå=~åÇ=k çêíÜÉêå=
fêÉä~åÇI=~åÇ=ÇÉÅä~ê~íáçåë=ã ~ÇÉ=çå=ëáÖå~íì êÉ=Äó=
íÜÉ=d çî Éêåã Éåíë=çÑ=` ì Ä~=~åÇ=j ~äí~I=~ää=çÑ=
ï ÜáÅÜ=ï ÉêÉ=áåëÅêáÄÉÇ=çå=íÜÉ=Ñ~ÅÉ=çÑ=íÜÉ=̀ çåî Éå=
íáçå= çê= ï ÉêÉ= ~ååÉñÉÇ= Äó= êÉÑÉêÉåÅÉ= íç= íÜÉ=
ëáÖå~íì êÉëK

k çK=VQSQ

~=s çáê=~ì ëëá=äÉë=é~ÖÉë=ÇÉ=ëáÖå~íì êÉë=ÇÉ=ä~=
` çåî Éåíáçå=Eé~ÖÉë=OSU=Ł=PMR=ÇÉ=ÅÉ= î çäì ã ÉF=
éçì ê=äÉ=íÉñíÉ=ÇÉë=êÝëÉêî Éë=Ñ~áíÉë=äçêë=ÇÉ=ä~=ëáÖå~=
íì êÉ=é~ê=äÉë=d çì î ÉêåÉã Éåíë=ÇÉ=_ ì äÖ~êáÉI=ÇÉ=
ä~=oÝéì Ääáèì É=ëçÅá~äáëíÉ=ëçî áÝíáèì É=ÇÉ=_ áÝäç=
êì ëëáÉI=ÇÉ=qÅÜÝÅçëäçî ~èì áÉI=ÇÉ=j ~Ç~Ö~ëÅ~êI=Çì =
j ~êçÅI=ÇÉ=ä~=oÝéì Ääáèì É=ëçÅá~äáëíÉ=ëçî áÝíáèì É=
ÇDr âê~áåÉI=ÇÉ=äDr åáçå=ÇÉë=oÝéì Ääáèì Éë=ëçÅá~=
äáëíÉë=ëçî áÝíáèì ÉëI=ÇÉ=ä~=oÝéì Ääáèì É=~ê~ÄÉ=ì åáÉ=
Éí=Çì =o çó~ì ã ÉJr åá=ÇÉ= d ê~åÇÉJ_ êÉí~ÖåÉ=Éí=
ÇDfêä~åÇÉ=Çì =k çêÇ=~áåëá=èì É=äÉë=ÇÝÅä~ê~íáçåë=
Ñ~áíÉë=äçêë=ÇÉ=ä~=ëáÖå~íì êÉ=é~ê=äÉë=d çì î ÉêåÉ=
ã Éåíë=ÇÉ=` ì Ä~=Éí=ÇÉ=j ~äíÉI=~ó~åí=íçì íÉë=ÝíÝ=
áåëÅêáíÉë= ëì ê= ä~= ` çåî Éåíáçå= çì = ÑáÖì ê~åí= Éå=
~ååÉñÉë=ëçì ë=êÝÑÝêÉåÅÉë=ÇÉë=ëáÖå~íì êÉëK



NVSV k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë PMV

Åó_ÉéÉe e çêç= é~_ Ée Åêë~=êçÅó{~éÅê_ =Ñäl gr h e ~= SÄáêá[ = l qh éíêê~=
ëÅÉñ=ë~áåêêÉéÉÅç_ ~e e _ áñ=êçÅó{~éÅêë=pÉë=h ~h çÑíJàã _ ç=Ñäe ` h ée j e e ~ì àå~=e =

⁄

xqo ^ a r ` qfl k z
i ~=oÝéì Ääáèì É=ëçÅá~äáëíÉ=ëçî áÝíáèì É=

ÇÉ= _ áÝäçêì ëëáÉ=ÇÝÅä~êÉ= èì É=äÉ= é~ê~=
Öê~éÜÉ=N= ÇÉ=äD~êíáÅäÉ=NT=ÇÉ=ä~=` çåî Éå=
íáçå=ëì ê= äDÝäáã áå~íáçå=ÇÉ= íçì íÉë= äÉë=
Ñçêã Éë=ÇÉ=ÇáëÅêáã áå~íáçå=ê~Åá~äÉI=ëÉäçå=
äÉèì Éä=ì å=ÅÉêí~áå=åçã ÄêÉ=ÇDËí~íë=ëçåí=
éêáî Ýë= ÇÉ= ä~= éçëëáÄáäáíÝ= ÇÉ= ÇÉî Éåáê=
é~êíáÉë=Ł= ä~ÇáíÉ= ` çåî ÉåíáçåI= Éëí= ÇÉ=
Å~ê~ÅíðêÉ=ÇáëÅêáã áå~íçáêÉX=ÉääÉ=Åçåëá=
ÇðêÉ=èì ÉI=ÅçåÑçêã Ýã Éåí=~ì =éêáåÅáéÉ=
ÇÉ=äDÝÖ~äáíÝ=ëçì î Éê~áåÉ=ÇÉë=bí~íëI= ä~=
` çåî Éåíáçå=Ççáí=ýíêÉ=çì î ÉêíÉ=Ł=äD~ÇÜÝ=
ëáçå=ÇÉ=íçì ë=äÉë=Öçì î ÉêåÉã Éåíë=áåíÝ=
êÉëëÝëI=ë~åë=~ì Åì åÉ=ÇáëÅêáã áå~íáçå=çì =
êÉëíêáÅíáçåK

xqo ^ k pi ^ qfl k z
qÜÉ=_ óÉäçêì ëëá~å= pçî áÉí= pçÅá~äáëí=

o Ééì ÄäáÅ=ëí~íÉë=íÜ~í=íÜÉ=éêçî áëáçå=áå=
~êíáÅäÉ=NTI=é~ê~Öê~éÜ=NI=çÑ=íÜÉ=̀ çåî Éå=
íáçå=çå=íÜÉ=bäáã áå~íáçå=çÑ=̂ ää=cçêã ë=çÑ=
o ~Åá~ä=a áëÅêáã áå~íáçå=ï ÜÉêÉÄó=~=åì ã =
ÄÉê=çÑ=pí~íÉë=~êÉ=ÇÉéêáî ÉÇ=çÑ=íÜÉ=çééçê=
íì åáíó=íç=ÄÉÅçã É=m~êíáÉë=íç=íÜÉ=` çå=
î Éåíáçå=áë=çÑ=~=ÇáëÅêáã áå~íçêó=å~íì êÉI=
~åÇ=ÜçäÇ=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 áíÜçì í=ÇáëÅêáã áå~íáçå=çê=êÉëíêáÅíáçå=
çÑ=~åó=âáåÇK

` wb` e l pi l =s ^ o f^

?=qÜÉ=̀ òÉÅÜçëäçî ~â=pçÅá~äáëí=o Ééì Ä=
äáÅ= ÅçåëáÇÉêë= íÜ~í= íÜÉ= éêçî áëáçå= çÑ=
~êíáÅäÉ=NTI=é~ê~Öê~éÜ=NI=áë=åçí=áå=âÉÉé=
áåÖ=ï áíÜ=íÜÉ=~áã ë=~åÇ=çÄàÉÅíáî Éë=çÑ=íÜÉ=
` çåî Éåíáçå=ëáåÅÉ=áí=Ñ~áäë=íç=Éåëì êÉ=íÜ~í=
~ää=pí~íÉë=ï áíÜçì í=~åó=ÇáëíáåÅíáçå=~åÇ=
ÇáëÅêáã áå~íáçå=ÄÉ=Öáî Éå=çééçêíì åáíó=
íç=ÄÉÅçã É=m~êíáÉë=íç=íÜÉ=̀ çåî ÉåíáçåK=?

q` e Ë` l pi l =s ^ n =t b

xqo ^ a r ` qfl k =� =qo ^ k pi ^ qfl k z
i ~= oÝéì Ääáèì É= ëçÅá~äáëíÉ= íÅÜÝÅç=

ëäçî ~èì É=ÅçåëáÇðêÉ=èì É=äÉ=é~ê~Öê~éÜÉ=N=
ÇÉ=äD~êíáÅäÉ=NT=åDÉëí=é~ë=ÅçåÑçêã É=~ì ñ=
Äì íë=Éí= çÄàÉÅíáÑë= ÇÉ= ä~= ` çåî Éåíáçå=
éì áëèì Dáä=åD~ëëì êÉ=é~ë=Ł=íçì ë=äÉë=Ëí~íëI=
ë~åë=ÇáëíáåÅíáçå=Éí=ÇáëÅêáã áå~íáçåI=ä~=
éçëëáÄáäáíÝ= ÇÉ= ÇÉî Éåáê= é~êíáÉë= Ł= ä~=
` çåî ÉåíáçåK

e r k d ^ ov

?=qÜÉ=e ì åÖ~êá~å=mÉçéäÉDë=oÉéì ÄäáÅ=
ÅçåëáÇÉêë=íÜ~í=íÜÉ=éêçî áëáçåë=çÑ=~êíáÅäÉ=
NTI=é~ê~Öê~éÜ=NI=~åÇ=çÑ=~êíáÅäÉ=NUI=é~ê~=
Öê~éÜ=NI= çÑ=íÜÉ=` çåî ÉåíáçåI=Ä~êêáåÖ=
~ÅÅÉëëáçå= íç= íÜÉ= ` çåî Éåíáçå=Äó=~ää

e l k d ofb

xqo ^ a r ` qfl k =� =qo ^ k pi ^ qfl k z
i ~=oÝéì Ääáèì É=éçéì ä~áêÉ=ÜçåÖêçáëÉ=

Éëíáã É=èì É=äÉë=Çáëéçëáíáçåë=ÅçåíÉåì Éë=
~ì =é~ê~Öê~éÜÉ=N= ÇÉ=äD~êíáÅäÉ=NT=Éí=~ì =
é~ê~Öê~éÜÉ=N= ÇÉ=äD~êíáÅäÉ=NU=ÇÉ=ä~=̀ çå=
î ÉåíáçåI= ëÉäçå= äÉëèì ÉääÉë= ì å=ÅÉêí~áå

k œ=VQSQ



PNM r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë NVSV

pí~íÉëI=~êÉ=çÑ=~=ÇáëÅêáã áå~íáåÖ=å~íì êÉ=
~åÇ=Åçåíê~êó=íç=áåíÉêå~íáçå~ä=ä~ï K=qÜÉ=
e ì åÖ~êá~å=mÉçéäÉDë= oÉéì ÄäáÅ= ã ~áå=
í~áåë=áíë=ÖÉåÉê~ä=éçëáíáçå=íÜ~í=ã ì äíá=
ä~íÉê~ä=íêÉ~íáÉë=çÑ=~=ì åáî Éêë~ä=ÅÜ~ê~ÅíÉê=
ëÜçì äÇI=áå=ÅçåÑçêã áíó=ï áíÜ=íÜÉ=éêáå=
ÅáéäÉë=çÑ=ëçî ÉêÉáÖå=Éèì ~äáíó=çÑ=pí~íÉëI=
ÄÉ=çéÉå=Ñçê=~ÅÅÉëëáçå=Äó=~ää=pí~íÉë=
ï áíÜçì í=~åó=ÇáëÅêáã áå~íáçå=ï Ü~íÉî ÉêK

?=qÜÉ=e ì åÖ~êá~å=mÉçéäÉDë=oÉéì ÄäáÅ=
ÇçÉë= åçí= ÅçåëáÇÉê= áíëÉäÑ=Äçì åÇ=Äó=
~êíáÅäÉ=OO=çÑ=íÜÉ=̀ çåî Éåíáçå=éêçî áÇáåÖ=
íÜ~í=~åó=Çáëéì íÉ=ÄÉíï ÉÉå=íï ç=çê=ã çêÉ=
pí~íÉë=m~êíáÉë=ï áíÜ=êÉëéÉÅí=íç=íÜÉ=áåíÉê=
éêÉí~íáçå=çê=~ééäáÅ~íáçå=çÑ=íÜÉ=̀ çåî Éå=
íáçå=ëÜ~ääI=~í=íÜÉ=êÉèì Éëí=çÑ=~åó=çÑ=íÜÉ=
é~êíáÉë=íç=íÜÉ=Çáëéì íÉI=ÄÉ=êÉÑÉêêÉÇ=íç=íÜÉ=
fåíÉêå~íáçå~ä=` çì êí=çÑ=gì ëíáÅÉ=Ñçê=ÇÉ=
ÅáëáçåK=qÜÉ=e ì åÖ~êá~å=mÉçéäÉDë=oÉéì Ä=
äáÅ=í~âÉë=íÜÉ=î áÉï =íÜ~í=ëì ÅÜ=Çáëéì íÉë=
ëÜ~ää=ÄÉ=êÉÑÉêêÉÇ=íç=íÜÉ=fåíÉêå~íáçå~ä=
` çì êí=çÑ=gì ëíáÅÉ=çåäó=Äó=~ÖêÉÉã Éåí=çÑ=
~ää=é~êíáÉë=ÅçåÅÉêåÉÇK=?

åçã ÄêÉ=ÇDËí~íë=ëçåí=éêáî Ýë=ÇÉ=ä~=éçëëá=
ÄáäáíÝ=ÇÉ=ÇÉî Éåáê=é~êíáÉë=Ł=ä~ÇáíÉ=̀ çå=
î ÉåíáçåI=ëçåí=ÇÉ=Å~ê~ÅíðêÉ=ÇáëÅêáã áå~=
íçáêÉ= Éí= Åçåíê~áêÉë= ~ì = Çêçáí= áåíÉê=
å~íáçå~äK= i ~= oÝéì Ääáèì É= éçéì ä~áêÉ=
ÜçåÖêçáëÉI=ÑáÇðäÉ=Ł=ë~=éçëáíáçå=ÇÉ=éêáå=
ÅáéÉI= ÅçåëáÇðêÉ= èì Dì å= íê~áíÝ= ã ì äíá=
ä~íÝê~ä= ÇÉ= Å~ê~ÅíðêÉ= ì åáî ÉêëÉä= ÇçáíI=
ÅçåÑçêã Ýã Éåí=~ì =éêáåÅáéÉ=ÇÉ=äDÝÖ~äáíÝ=
ëçì î Éê~áåÉ=ÇÉë=Ëí~íëI= ýíêÉ= çì î Éêí= Ł=
äD~ÇÜÝëáçå= ÇÉ= íçì ë= äÉë= Ëí~íë= ë~åë=
~ì Åì åÉ=ÇáëÅêáã áå~íáçåK
i ~=oÝéì Ääáèì É=éçéì ä~áêÉ=ÜçåÖêçáëÉ=

åÉ=ëÉ=ÅçåëáÇðêÉ=é~ë=äáÝÉ=é~ê=äÉë=Çáëéçëá=
íáçåë=ÇÉ=äD~êíáÅäÉ=OO=ÇÉ=ä~=` çåî Éåíáçå=
ëÉäçå=äÉëèì ÉääÉë=íçì í=ÇáÑÑÝêÉåÇ=ÉåíêÉ=
ÇÉì ñ=çì =éäì ëáÉì êë=Ëí~íë=é~êíáÉë=íçì =
ÅÜ~åí=äDáåíÉêéêÝí~íáçå=çì =äD~ééäáÅ~íáçå=
ÇÉ=ä~=` çåî Éåíáçå=ëÉê~=éçêíÝI=Ł=ä~=êÉ=
èì ýíÉ=ÇÉ= íçì íÉ=é~êíáÉ= ~ì = ÇáÑÑÝêÉåÇI=
ÇÉî ~åí=ä~=` çì ê=áåíÉêå~íáçå~äÉ=ÇÉ=gì ë=
íáÅÉ=éçì ê=èì DÉääÉ=ëí~íì É=Ł=ëçå=ëì àÉíK=i ~=
oÝéì Ääáèì É= éçéì ä~áêÉ=ÜçåÖêçáëÉ=ÇÝ=
Åä~êÉ= èì ÉI= éçì ê=èì Dì å=íÉä=ÇáÑÑÝêÉåÇ=
éì áëëÉ=ýíêÉ=éçêíÝ=ÇÉî ~åí=ä~=̀ çì ê=áåíÉê=
å~íáçå~äÉ= ÇÉ= gì ëíáÅÉI= áä= Ñ~ì í= ~î çáê=
äD~ÅÅçêÇ=ÇÉ= íçì íÉë= äÉë= é~êíáÉë= áåíÝ=
êÉëëÝÉëK

fk a f^ N

?=qÜÉ=d çî Éêåã Éåí=çÑ=fåÇá~=ÇÉÅä~êÉ=
íÜ~í=Ñçê=êÉÑÉêÉåÅÉ=çÑ=~åó=Çáëéì íÉ=íç=íÜÉ=
fåíÉêå~íáçå~ä=̀ çì êí=çÑ=gì ëíáÅÉ=Ñçê=ÇÉÅá=
ëáçå=áå=íÉêã ë=çÑ=̂ êíáÅäÉ=OO=çÑ=íÜÉ=fåíÉê=
å~íáçå~ä=` çåî Éåíáçå=çå=íÜÉ=bäáã áå~J

fk a b N

xqo ^ a r ` qfl k =� =qo ^ k pi ^ qfl k z
i É= d çì î ÉêåÉã Éåí= áåÇáÉå= ÇÝÅä~êÉ=

èì É=éçì ê=èì Dì å=ÇáÑÑÝêÉåÇ=éì áëëÉ=ýíêÉ=
éçêíÝ=ÇÉî ~åí=ä~=̀ çì ê=áåíÉêå~íáçå~äÉ=ÇÉ=
gì ëíáÅÉ=~Ñáå=èì É=ÅÉääÉJÅá=ëí~íì É=ÅçåÑçê=
ã Ýã Éåí=Ł=äD~êíáÅäÉ=OO=ÇÉ=ä~=̀ çåî Éåíáçå

N=få=~=Åçã ã ì åáÅ~íáçå=êÉÅÉáî ÉÇ=çå=OQ=cÉÄêì =
~êó=NVSVI=íÜÉ=d çî Éêåã Éåí=çÑ=m~âáëí~å=åçíáÑáÉÇ=
íÜÉ=pÉÅêÉí~êóJd ÉåÉê~ä=íÜ~í=áí=Ü~Ç=ÇÉÅáÇÉÇ=åçí=
íç=~ÅÅÉéí=íÜÉ=êÉëÉêî ~íáçå=ã ~ÇÉ=Äó=íÜÉ=d çî Éêå=
ã Éåí=çÑ=fåÇá~=áå=áíë=áåëíêì ã Éåí=çÑ=ê~íáÑáÅ~íáçåK

N=a ~åë= ì åÉ= Åçã ã ì åáÅ~íáçå= êÉÐì É= äÉ= OQ=
ÑÝî êáÉê=NVSVI= äÉ= d çì î ÉêåÉã Éåí=é~âáëí~å~áë=~=
åçíáÑáÝ=~ì =pÉÅêÝí~áêÉ=ÖÝåÝê~ä=èì Dáä=~=ÇÝÅáÇÝ=ÇÉ=åÉ=
é~ë=~ÅÅÉéíÉê=ä~=êÝëÉêî É=Ñçêã ì äÝÉ=é~ê=äÉ=d çì î Éê=
åÉã Éåí=áåÇáÉå=Ç~åë=ëçå=áåëíêì ã Éåí=ÇÉ=ê~íáÑá=
Å~íáçåK

k çK=VQSQ



NVSV= k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë= PNN

íáçå=çÑ=~ää=cçêã ë=çÑ=o ~Åá~ä=a áëÅêáã áå~J= áåíÉêå~íáçå~äÉ= ëì ê= äDÝäáã áå~íáçå= ÇÉ=
íáçåI=íÜÝ=ÅçåëÉåí=çÑ=~ää=é~êíáÉë=íç=íÜÉ= íçì íÉë= äÉë= Ñçêã Éë= ÇÉ= ÇáëÅêáã áå~íáçå=
Çáëéì íÉ=áë=åÉÅÉëë~êó=áå=É~ÅÜ=áåÇáî áÇì ~ä= ê~Åá~äÉI=áä=Ñ~ì í=Ç~åë=ÅÜ~èì É=Å~ë=é~êíáÅì J=
Å~ëÉK=?= äáÉê=èì É=íçì íÉë=äÉë=é~êíáÉë=~ì =ÇáÑÑÝêÉåÇ

ó=ÅçåëÉåíÉåíK

fq^ i v= fq^ i fb

xfq^ i f^ k =qbu q=� =qbu qb=fq^ i fbk z
ŁF=i É=ã áëì êÉ=éçëáíáî É=ÇÉëíáå~íÉ=~Ç=Éäáã áå~êÉ=çÖåá=áåÅáí~ã Éåíç=~ää~=ÇáëÅêáJ=

ã áå~òáçåÉ=ê~òòá~äÉ=É=çÖåá=~ííç=Çá=ÇáëÅêáã áå~òáçåÉI=éêÉî áëíÉ=Ç~ääD~êíKQ=ÇÝäá~=̀ çåJ=
î ÉåòáçåÉ=É=é~êíáÅçä~êã ÉåíÉ=ÇÉëÅêáííÉ=åÉääÉ=äÉííÉêÉ=~=É=Ä=Çá=í~áÉ=~êíáÅçäçI=Ççî ê~ååç=
áåíÉêéêÉí~êëáI=ÅçåÑçêã Éã ÉåíÉ=~=èì ~åíç=ð=ëí~Äáäáíç=åÉä=ã ÉÇÉëáã ç=~êíKQI=?=íÉåÉåÇç=
Åçåíç=ÇÉá=éêáåÅáé×=Ñçêã ì ä~íá=åÉää~=a áÅÜá~ê~òáçåÉ=r åáî Éêë~äÉ=ÇÉá=Çáêáííá=ÇÉääDì çã ç=
É=ÇÉá=Çáêáííá=ÉëéêÉëë~ã ÉåíÉ=Éåì åÅá~íá=åÉe D~êíKR=ÇÝäá~=` çåî ÉåòáçåÉ=?K=a á=ÅçåëÉJ=
Öì Éåò~I=Öäá=çÄÄäáÖÜá=ÅÜÉ=êáëì äí~åç=Ç~ä=Åáí~íç=~êíKQ=åçå=Ççî ê~ååç=éêÉÖáì ÇáÅ~êÉ=á=
Çáêáííá=~ää~=äáÄÉêíŁ=Çá=çéáåáçåÉI=Çá=ÉëéêÉëëáçåÉI=Çá=êáì åáçåÉ=É=Çá=~ëëçÅá~òáçåÉ=
é~ÅáÑáÅ~I=ë~åÅáíá=åÉÖäá=~êíáÅçäá=NV=É=OM=ÇÝäá~=a áÅÜá~ê~òáçåÉ=r åáî Éêë~äÉ=ÇÉá=a áêáííá=
ÇÉääDr çã çI=êáÄ~Çáíá=Ç~ää~=̂ ëëÉã ÄäÉ~=d ÝåÝê~äÉ=ÇÝäáÉ=k ~òáçåá=r åáíÉ=Åçå=äD~ééêçJ=
î ~òáçåÉ=ÇÉÖäá=~êíáÅçäá=NV=É=ON=ÇÉä=m~ííç=áåíÉêå~òáçå~äÉ=ëì á=Çáêáííá=Åáî áäá=É=éçäáíáÅ>=É=
êáÅÜá~ã ~íá=Ç~ääD~êíKR=äÉííÉê~=ÇI=åKs qff=É=fu =ÇÝäá~=̀ çåî ÉåòáçåÉK=fåî Éêç=áä=d çî Éêåç=
áí~äá~åçI=ëì ää~=Ä~ëÉ=ÇÉÖäá=çÄÄäáÖÜá=êáëì äí~åíá=Ç~Öäá=~êíáÅçäá=RR=Å=É=RS=ÇÉääç=pí~íì íç=
ÇÝäáÉ=k ~òáçåá=r åáíÝI=êáã ~åÉ=ÑÉÇÉäÉ=~ä=éêáåÅáéáç=ë~åÅáíç=åÉääD~êíKOVI=åKO=ÇÝäá~=
a áÅÜá~ê~òáçåÉ=r åáî Éêë~äÉI=ëÉÅçåÇÉ=Åì á=?=åÉäq=ÉëÉêÅáòáç=ÇÉá=ëì çá=Çáêáííá=É=åÉä=
ÖçÇáã Éåíç=ÇÝäáÉ=ëì É=äáÄÉêíŁI=Åá~ëÅì åç=åçå=ð=ëçííçéçëíç=ÅÜÉ=~ääÝ=äáã áí~òáçå×=
ëí~ÄáäáíÝ=Ç~ää~=äÉÖÖÉ=ÉëÅäì ëáî ~ã ÉåíÉ=éÉê=~ëëáÅì ê~êÉ=áä=êáÅçåçëÅáã Éåíç=É=áä=êáëéÉííç=
ÇÉá=Çáêáííá=É=ÇÝäáÉ=äáÄÉêíŁ=~äíêì á=É=éÉê=ëçÇÇáëÑ~êÉ=~ääÝ=Öáì ëíÉ=ÉëáÖÉåòÉ=ÇÝäá~=ã çê~äÉI=
ÇÉääDçêÇáåÉ=éì ÄÄäáÅç=É=ÇÉä=ÄÉåÉëëÉêÉ=ÖÝåÝê~äÉ=áå=ì å~=ëçÅáÉíŁ=ÇÉã çÅê~íáÅ~K

s F= i DÉëÉêÅáòáç=ÇÉá=ã Éòòá=Çá=êáÅçêëç=ÉÑÑÉííáî áI=ÅçåíêÉ=Öäá=~ííá=Çá=ÇáëÅêáã áå~=
òáçåÉ=ê~òòá~äÉ=Åçã ã Éëëá=áå=î áçä~òáçåÉ=ÇÉá=Çáêáííá=áåÇáî áÇì ~ä>=É=ÇÝäáÉ=äáÄÉêíŁ=ÑçåÇ~J=
ã Éåí~äá=Çá=Åá~ëÅì åçI=ë~êŁ=~ëëáÅì ê~íç=ÅçåÑçêã Éã ÉåíÉ=~ääD~êíKS=ÇÝäá~=̀ çåî ÉåòáçåÉI=
áåå~åòá=~Öäá=çêÖ~åá=Çá=Öáì êáëÇáòáçåÉ=çêÇáå~êá~I=åÉä=èì ~Çêç=ÇÝäáÉ=äçêç=êáëéÉííáî É=
Åçã éÉíÉåòÉK=i É=Éî Éåíì ~äá=êáÅÜáÉëíÉ=Çá=êáé~ê~òáçåÉ=Çá=Ç~ååá=ëì Äáíá=éÉê=ÉÑÑÉííç=Çá=
~ííá=Çá=ÇáëÅêáã áå~òáçåÉ=ê~òòá~äÉ=Ççî ê~ååç=ÉëëÉêÉ=~î ~åò~íÉ=åÉá=ÅçåÑêçåíá=ÇÉá=
ëçÖÖÉííá=êÉëéçåë~Äáäá=ÇÉá=Ñ~ííá=Ççäçëá=ç=Åçäéçëá=ÅÜÉ=~ÄÄá~åç=Å~ì ë~íç=á=Ç~ååá=ã ÉÇÉJ=
ëáã áK?

xqo ^ k pi ^ qfl k z= xqo ^ a r ` qfl k z
E~F=qÜÉ=éçëáíáî É=ã É~ëì êÉëI=éêçî áÇÉÇ= ŁF=i Éë=ã Éëì êÉë=éçëáíáî Éë=éêÝî ì Éë=Ł

Ñçê=áå=~êíáÅäÉ=Q=çÑ=íÜÉ=̀ çåî Éåíáçå=~åÇ= äD~êíáÅäÉ=Q=ÇÉ=ä~=̀ çåî Éåíáçå=Éí=éêÝÅáëÝÉë
ëéÉÅáÑáÅ~ääó=ÇÉëÅêáÄÉÇ=áå=ëì Äé~ê~Öê~éÜë= ~ì ñ=~äáåÝ~ë=~=Éí=Ä=ÇÉ=ÅÉí=~êíáÅäÉI=èì á
EŁF=~åÇ=EÄF=çÑ=íÜ~í=~êíáÅäÉI=ÇÉëáÖåÉÇ=íç= î áëÉåí=Ł=Ýäáã áåÉê=íçì íÉ= áåÅáí~íáçå= Ł

k œ=VQSQ



PNO r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë NVSV

Éê~ÇáÅ~íÉ=~ää=áåÅáíÉã Éåí=íçI=çê=~Åíë=çÑI=
ÇáëÅêáã áå~íáçåI=~êÉ=íç=ÄÉ=áåíÉêéêÉíÉÇI=
~ë=íÜ~í=~êíáÅäÉ=éêçî áÇÉëI= ?=ï áíÜ=Çì É=
êÉÖ~êÇ=íç=íÜÉ=éêáåÅáéäÉë=Éã ÄçÇáÉÇ=áå=
íÜÉ=r åáî Éêë~ä=a ÉÅä~ê~íáçå=çÑ=e ì ã ~å=
o áÖÜíë=~åÇ= íÜÉ=êáÖÜíë=ÉñéêÉëëäó=ëÉí=
ÑçêíÜ=áå=~êíáÅäÉ=R?=çÑ=íÜÉ=̀ çåî ÉåíáçåK=
` çåëÉèì ÉåíäóI=íÜÉ=çÄäáÖ~íáçåë=ÇÉêáî áåÖ=
Ñêçã =íÜÉ=~ÑçêÉã ÉåíáçåÉÇ=~êíáÅäÉ=Q=~êÉ=
åçí=íç=àÉçé~êÇáòÉ=íÜÉ=êáÖÜí=íç=ÑêÉÉÇçã =
çÑ=çéáåáçå= ~åÇ=ÉñéêÉëëáçå= ~åÇ= íÜÉ=
êáÖÜí=íç=ÑêÉÉÇçã =çÑ=éÉ~ÅÉÑì ä=~ëëÉã Ääó=
~åÇ=~ëëçÅ~íáçå=ï ÜáÅÜ=~êÉ=ä~áÇ=Ççï å=áå=
~êíáÅäÉë=NV= ~åÇ=OM=çÑ=íÜÉ=r åáî Éêë~ä=
a ÉÅä~ê~íáçå=çÑ=e ì ã ~å=o áÖÜíëI= ï ÉêÉ=
êÉ~ÑÑáêã ÉÇ=Äó=íÜÉ=d ÉåÉê~ä=̂ ëëÉã Ääó=çÑ=
íÜÉ=r åáíÉÇ=k ~íáçåë=ï ÜÉå=áí=~ÇçéíÉÇ=
~êíáÅäÉë=NV=~åÇ=ON=çÑ=íÜÉ=fåíÉêå~íáçå~ä=
` çî Éå~åí=çå=̀ áî áä=~åÇ=mçäáíáÅ~ä=o áÖÜíëI=
~åÇ=~êÉ=êÉÑÉêêÉÇ=íç=áå=~êíáÅäÉë=R=EÇF=
Eî áááF=~åÇ=EáñF=çÑ=íÜÉ=` çåî ÉåíáçåK=få=
Ñ~ÅíI=íÜÉ=fí~äá~å=d çî Éêåã ÉåíI=áå=Åçå=
Ñçêã áíó=ï áíÜ=íÜÉ=çÄäáÖ~íáçåë=êÉëì äíáåÖ=
Ñêçã =^ êíáÅäÉë=RR= EÅF=~åÇ=RS= çÑ=íÜÉ=
` Ü~êíÉê=çÑ=íÜÉ=r åáíÉÇ=k ~íáçåëI=êÉã ~áåë=
Ñ~áíÜÑì ä=íç=íÜÉ=éêáåÅáéäÉ=ä~áÇ=Ççï å=áå=
~êíáÅäÉ=OV=EOF=çÑ=íÜÉ=r åáî Éêë~ä=a ÉÅä~ê~=
íáçåI=ï ÜáÅÜ=éêçî áÇÉë=íÜ~í=?=áå=íÜÉ=ÉñÉê=
ÅáëÉ=çÑ=Üáë=êáÖÜíë=~åÇ=ÑêÉÉÇçã ëI=Éî Éêó=
çåÉ=ëÜ~ää=ÄÉ=ëì ÄàÉÅí=çåäó=íç=ëì ÅÜ=äáã á=
í~íáçåë=~ë=~êÉ=ÇÉíÉêã áåÉÇ=Äó=ä~ï =ëçäÉäó=
Ñçê=íÜÉ=éì êéçëÉ=çÑ=ëÉÅì êáåÖ=Çì É=êÉÅçÖ=
åáíáçå=~åÇ=êÉëéÉÅí=Ñçê=íÜÉ=êáÖÜíë=~åÇ=
ÑêÉÉÇçã ë=çÑ=çíÜÉêë=~åÇ=çÑ=ã ÉÉíáåÖ=íÜÉ=
àì ëí=êÉèì áêÉã Éåíë=çÑ=ã çê~äáíóI=éì ÄäáÅ=
çêÇÉê=~åÇ=íÜÉ=ÖÉåÉê~ä= ï ÉäÑ~êÉ=áå= ~=
ÇÉã çÅê~íáÅ=ëçÅáÉíóK=?

EÄF=bÑÑÉÅíáî É=êÉã ÉÇáÉë=~Ö~áåëí=~Åíë=
çÑ=ê~Åá~ä=ÇáëÅêáã áå~íáçå=ï ÜáÅÜ=î áçä~íÉ=
Üáë=áåÇáî áÇì ~ä=êáÖÜíë=~åÇ=Ñì åÇ~ã Éåí~ä=
ÑêÉÉÇçã ë=ï áää=ÄÉ=~ëëì êÉÇ=íç=Éî ÉêóçåÉI=
áå=ÅçåÑçêã áíó=ï áíÜ=~êíáÅäÉ=S=çÑ=íÜÉ=̀ çå=
î ÉåíáçåI=Äó=íÜÉ=çêÇáå~êó=Åçì êíë=ï áíÜáå

k çK=VQSQ

ä~=ÇáëÅêáã áå~íáçå=çì =íçì ë=~ÅíÉë=ÇÉ=Çáë=
Åêáã áå~íáçå=Ççáî Éåí=ýíêÉ=áåíÉêéêÝíÝÉëI=
Åçã ã É= äÉ= ëíáéì äÉ= ÅÉí= ~êíáÅäÉI= Éå=
?=íÉå~åí=Åçã éíÉ=ÇÉë=éêáåÅáéÉë=Ñçêã ì =
äÝë=Ç~åë=ä~=a ÝÅä~ê~íáçå=ì åáî ÉêëÉääÉ=ÇÉë=
Çêçáíë=ÇÉ=äDÜçã ã É=Éí=ÇÉë=Çêçáíë=Éñ=
éêÉëëÝã Éåí=ÝåçåÅÝë=Ł=äD~êíáÅäÉ=R=⁄ = ÇÉ=
ä~= ` çåî ÉåíáçåK= bå=ÅçåëÝèì ÉåÅÉI= äÉë=
çÄäáÖ~íáçåë=ÇÝÅçì ä~åí=ÇÉ=äD~êíáÅäÉ=Q=ëì ë=
ã ÉåíáçååÝ= åÉ= Ççáî Éåí= é~ë= éçêíÉê=
~ííÉáåíÉ=~ì =Çêçáí=Ł=ä~=äáÄÉêíÝ=ÇDçéáåáçå=
Éí=ÇDÉñéêÉëëáçå=åá=~ì =Çêçáí=Ł=ä~=äáÄÉêíÝ=
ÇÉ=êÝì åáçå=Éí=ÇD~ëëçÅá~íáçå=é~ÅáÑáèì ÉëI=
èì á=ëçåí=ÝåçåÅÝë=~ì ñ=~êíáÅäÉë=NV=Éí=OM=
ÇÉ=ä~=a ÝÅä~ê~íáçå=ì åáî ÉêëÉääÉ=ÇÉë=Çêçáíë=
ÇÉ=äDÜçã ã ÉI= çåí=ÝíÝ=êÝ~ÑÑáêã Ýë= é~ê=
äD̂ ëëÉã ÄäÝÉ= ÖÝåÝê~äÉ= ÇÉë= k ~íáçåë=
r åáÉë=äçêëèì DÉääÉ=~=~ÇçéíÝ=äÉë=~êíáÅäÉë=
NV=Éí=ON=Çì =m~ÅíÉ=áåíÉêå~íáçå~ä=êÉä~íáÑ=
~ì ñ=Çêçáíë=Åáî áäë=Éí=éçäáíáèì Éë=Éí=ëçåí=
ã ÉåíáçååÝë=~ì ñ=ëçì ëJ~äáåÝ~ë=î ááá=Éí=áñ=
ÇÉ=äD~äáåÝ~=Ç=ÇÉ=äD~êíáÅäÉ=R=ÇÉ=ä~=̀ çåî Éå=
íáçåK=bå=Ñ~áíI=äÉ=d çì î ÉêåÉã Éåí=áí~äáÉåI=
ÅçåÑçêã Ýã Éåí=~ì ñ=çÄäáÖ~íáçåë=ÇÝÅçì =
ä~åí=ÇÉ=äD~äáåÝ~=Å=ÇÉ=äD~êíáÅäÉ=RR=Éí=ÇÉ=
äD̂ êíáÅäÉ=RS=ÇÉ=ä~=` Ü~êíÉ=ÇÉë=k ~íáçåë=
r åáÉëI= ÇÉã Éì êÉ= ÑáÇðäÉ= ~ì = éêáåÅáéÉ=
ÝåçåÅÝ=~ì =é~ê~Öê~éÜÉ=O=ÇÉ=äD~êíáÅäÉ=OV=
ÇÉ=ä~=a ÝÅä~ê~íáçå=ì åáî ÉêëÉääÉI=èì á=ëíá=
éì äÉ=èì É=…=Ç~åë=äDÉñÉêÅáÅÉ=ÇÉ=ëÉë=Çêçáíë=
Éí=Ç~åë=ä~=àçì áëë~åÅÉ=ÇÉ=ëÉë=äáÄÉêíÝëI=
ÅÜ~Åì å=åDÉëí=ëçì ã áë=èì D~ì ñ=äáã áí~íáçåë=
Ýí~ÄäáÉë=é~ê=ä~=äçá=ÉñÅäì ëáî Éã Éåí=Éå=î ì É=
ÇD~ëëì êÉê=ä~=êÉÅçåå~áëë~åÅÉ=Éí=äÉ=êÉëéÉÅí=
ÇÉë=Çêçáíë=Éí=äáÄÉêíÝë=ÇD~ì íêì á=Éí=~Ñáå=ÇÉ=
ë~íáëÑ~áêÉ=~ì ñ=àì ëíÉë=ÉñáÖÉåÅÉë=ÇÉ=ä~=
ã çê~äÉI=ÇÉ=äDçêÇêÉ=éì ÄäáÅ=Éí=Çì =ÄáÉåJýíêÉ=
ÖÝåÝê~ä=Ç~åë=ì åÉ=ëçÅáÝíÝ=ÇÝã çÅê~íáèì É⁄ K=
ÄF=i Éë=íêáÄì å~ì ñ=çêÇáå~áêÉë=~ëëì êÉ=

êçåí=Ł=íçì íÉ=éÉêëçååÉI=Ç~åë=äÉ=Å~ÇêÉ=ÇÉ=
äÉì ê=àì êáÇáÅíáçå=êÉëéÉÅíáî ÉI=Éí=ÅçåÑçê=
ã Ýã Éåí=Ł=äD~êíáÅäÉ=S=ÇÉ=ä~=̀ çåî ÉåíáçåI=
ÇÉë=î çáÉë=ÇÉ=êÉÅçì êë=ÉÑÑÉÅíáî Éë=ÅçåíêÉ=
íçì ë=~ÅíÉë=ÇÉ=ÇáëÅêáã áå~íáçå=ê~Åá~äÉ=èì á



NVSV k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë PNP

íÜÉ=Ñê~ã Éï çêâ=çÑ=íÜÉáê=êÉëéÉÅíáî É=àì êáë=
ÇáÅíáçåK=` ä~áã ë=Ñçê=êÉé~ê~íáçå=Ñçê=~åó=
Ç~ã ~ÖÉ=ëì ÑÑÉêÉÇ=~ë=~=êÉëì äí=çÑ=~Åíë=çÑ=
ê~Åá~ä=ÇáëÅêáã áå~íáçå=ã ì ëí=ÄÉ=Äêçì ÖÜí=
~Ö~áåëí=íÜÉ=éÉêëçåë=êÉëéçåëáÄäÉ=Ñçê=íÜÉ=
ã ~äáÅáçì ë=çê=Åêáã áå~ä=~Åíë=ï ÜáÅÜ=Å~ì ëÉÇ=
ëì ÅÜ=Ç~ã ~ÖÉK

h r t ^ fqG

?=få=~ÅÅÉÇáåÖ=íç=íÜÉ=ë~áÇ=` çåî Éå=
íáçåI=íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=pí~íÉ=çÑ=
h ì ï ~áí=í~âÉë=íÜÉ=î áÉï =íÜ~í=áíë=~ÅÅÉëëáçå=
ÇçÉë=åçí=áå=~åó=ï ~ó=áã éäó=êÉÅçÖåáíáçå=
çÑ=fëê~ÉäI=åçê=ÇçÉë=áí=çÄäáÖÉ=áí=íç=~ééäó=
íÜÉ=éêçî áëáçåë=çÑ=íÜÉ=` çåî Éåíáçå=áå=
êÉëéÉÅí=çÑ=íÜÉ=ë~áÇ=Åçì åíêóK
?=qÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=pí~íÉ=çÑ=

h ì ï ~áí=ÇçÉë=åçí=ÅçåëáÇÉê=áíëÉäÑ=Äçì åÇ=
Äó=íÜÉ=éêçî áëáçåë=çÑ=~êíáÅäÉ=OO=çÑ=íÜÉ=
` çåî ÉåíáçåI=ì åÇÉê=ï ÜáÅÜ=~åó=Çáëéì íÉ=
ÄÉíï ÉÉå=íï ç=çê=ã çêÉ=pí~íÉë=m~êíáÉë=
ï áíÜ=êÉëéÉÅí=íç=íÜÉ=áåíÉêéêÉí~íáçå=çê=
~ééäáÅ~íáçå=çÑ=íÜÉ=̀ çåî Éåíáçå=áëI=~í=íÜÉ=
êÉèì Éëí=çÑ=~åó=é~êíó=íç=íÜÉ=Çáëéì íÉI=íç=
ÄÉ=êÉÑÉêêÉÇ=íç=íÜÉ=fåíÉêå~íáçå~ä=̀ çì êí=
çÑ=gì ëíáÅÉ=Ñçê=ÇÉÅáëáçåI=~åÇ=áí=ëí~íÉë=
íÜ~íI=áå=É~ÅÜ=áåÇáî áÇì ~ä=Å~ëÉI=íÜÉ=Åçå=
ëÉåí=çÑ=~ää=é~êíáÉë=íç=ëì ÅÜ=~=Çáëéì íÉ=áë=
åÉÅÉëë~êó=Ñçê=êÉÑÉêêáåÖ=íÜÉ=Çáëéì íÉ=íç=
íÜÉ=fåíÉêå~íáçå~ä=` çì êí=çÑ=gì ëíáÅÉK=?

N=få= ~= Åçã ã ì åáÅ~íáçå= êÉÅÉáî ÉÇ= Äó= íÜÉ=
pÉÅêÉí~êóJd ÉåÉê~ä=çå=NO=a ÉÅÉã ÄÉê=NVSUI=íÜÉ=
d çî Éêåã Éåí=çÑ=fëê~Éä=ÇÉÅä~êÉÇ=íÜ~í=áí=?=Ü~ë=
åçíÉÇ=íÜÉ=éçäáíáÅ~ä=ÅÜ~ê~ÅíÉê=çÑ=íÜÉ=ÇÉÅä~ê~íáçå=
ã ~ÇÉ=Äó=íÜÉ=d çî Éêåã Éåí=çÑ=h ì ï ~áí=çå=~ÅÅÉÇ=
áåÖ=íç=íÜÉ=~Äçî É=` çåî ÉåíáçåK=få=î áÉï =çÑ=íÜÉ=
d çî Éêåã Éåí=çÑ=fëê~Éä=íÜáë=` çåî Éåíáçå=áë=åçí=
íÜÉ=éêçéÉê=éä~ÅÉ= Ñçê=ã ~âáåÖ=ëì ÅÜ=éçäáíáÅ~ä=
éêçåçì åÅÉã ÉåíëK=qÜÉ=d çî Éêåã Éåí=çÑ=fëê~Éä=
ï áääI=áå=ëç=Ñ~ê=~ë=ÅçåÅÉêåë=íÜÉ=ëì Äëí~åÅÉ=çÑ=íÜÉ=
ã ~ííÉêI= ~Ççéí= íçï ~êÇë= íÜÉ= d çî Éêåã Éåí= çÑ=
h ì ï ~áí=~å=~ííáíì ÇÉ=çÑ=Åçã éäÉíÉ=êÉÅáéêçÅáíóK=?

î áçäÉê~áÉåí=äÉë=Çêçáíë=áåÇáî áÇì Éäë=Éí=äÉë=
äáÄÉêíÝë=ÑçåÇ~ã Éåí~äÉëK=i Éë=ÇÉã ~åÇÉë=
ÇÉ=êÝé~ê~íáçå=éçì ê=íçì í=Ççã ã ~ÖÉ=ëì Äá=
é~ê= ëì áíÉ= ÇD~ÅíÉë= ÇÉ= ÇáëÅêáã áå~íáçå=
ê~Åá~äÉ=ÇÉî êçåí=ýíêÉ=éêÝëÉåíÝÉë=ÅçåíêÉ=
äÉë=éÉêëçååÉë=êÉëéçåë~ÄäÉë=ÇÉë=~ÅíÉë=
ã ~äî Éáää~åíë= çì = ÇÝäáÅíì Éì ñ= èì á= çåí=
Å~ì ëÝ=äÉ=Ççã ã ~ÖÉK

h l t bÓqN
xqo ^ a r ` qfl k =� =qo ^ k pi ^ qfl k z
bå=~ÇÜÝê~åí=Ł=ä~ÇáíÉ=̀ çåî ÉåíáçåI=äÉ=

d çì î ÉêåÉã Éåí=ÇÉ=äDËí~í=Çì =h çï É¹í=
ÅçåëáÇðêÉ=èì É=ëçå=~ÇÜÝëáçå=åÉ=ëì ééçëÉ=
Éå= ~ì Åì åÉ= Ñ~Ðçå= èì Dáä= êÉÅçåå~áëëÉ=
fëê~ÞäI=é~ë=éäì ë=èì DÉääÉ=åÉ=äDçÄäáÖÉ=Ł=
~ééäáèì Éê=äÉë=Çáëéçëáíáçåë=ÇÉ=ä~=` çå=
î Éåíáçå=Ł=äDÝÖ~êÇ=ÇÉ=ÅÉ=é~óëK
i É= d çì î ÉêåÉã Éåí= ÇÉ= äDËí~í= Çì =

h çï É¹í=åÉ=ëÉ=ÅçåëáÇðêÉ=é~ë=Åçã ã É=
äáÝ=é~ê=äÉë=Çáëéçëáíáçåë=ÇÉ=äD~êíáÅäÉ=OO=
ÇÉ=ä~=` çåî Éåíáçå=éêÝî çó~åí=èì É=íçì í=
ÇáÑÑÝêÉåÇ=ÉåíêÉ=ÇÉì ñ=çì =éäì ëáÉì êë=Ëí~íë=
é~êíáÉë= íçì ÅÜ~åí= äDáåíÉêéêÝí~íáçå= çì =
äD~ééäáÅ~íáçå= ÇÉ= ä~= ` çåî Éåíáçå= ëÉê~=
éçêíÝI=Ł=ä~=êÉèì ýíÉ=ÇÉ=íçì íÉ=é~êíáÉ=~ì =
ÇáÑÑÝêÉåÇI=ÇÉî ~åí=ä~=̀ çì ê=áåíÉêå~íáçå~äÉ=
ÇÉ=gì ëíáÅÉ=éçì ê=èì DÉääÉ=ëí~íì É=Ł=ÅÉ=ëì àÉí=
Éí=ÇÝÅä~êÉ=èì ÉI=éçì ê=èì Dì å=íÉä=ÇáÑÑÝêÉåÇ=
éì áëëÉ=ýíêÉ=éçêíÝ=ÇÉî ~åí=ä~=̀ çì ê=áåíÉê=
å~íáçå~äÉ= ÇÉ= gì ëíáÅÉI= áä= Ñ~ì í= Ç~åë=
ÅÜ~èì É=Å~ë=é~êíáÅì äáÉê=~î çáê=äD~ÅÅçêÇ=
ÇÉ=íçì íÉë=äÉë=é~êíáÉë=~ì =ÇáÑÑÝêÉåÇK

N=i É= d çì î ÉêåÉã Éåí= áëê~ÝäáÉåI= Ç~åë= ì åÉ=
Åçã ã ì åáÅ~íáçå= èì É= äÉ= pÉÅêÝí~áêÉ= ÖÝåÝê~ä= ~=
êÉÐì É=äÉ=NO=ÇÝÅÉã ÄêÉ=NVSUI=~=Ñ~áí=ä~=ÇÝÅä~ê~íáçå=
ÅáJ~éêðë=W=…=i É=d çì î ÉêåÉã Éåí=áëê~ÝäáÉå=~=êÉäÉî Ý=
äÉ=Å~ê~ÅíðêÉ=éçäáíáèì É=ÇÉ=ä~=ÇÝÅä~ê~íáçå=Ñ~áíÉ=é~ê=
äÉ=d çì î ÉêåÉã Éåí=âçï É¹íáÉå=äçêë=ÇÉ=äD~ÇÜÝëáçå=
Ł=ä~=` çåî Éåíáçå=ëì ëã ÉåíáçååÝÉK=a É=äD~î áë=Çì =
d çì î ÉêåÉã Éåí=áëê~ÝäáÉåI=ÅÉííÉ=` çåî Éåíáçå=åÉ=
Åçåëíáíì É= é~ë= äÉ= Å~ÇêÉ= ~ééêçéêáÝ= éçì ê= ÇÉë=
ÇÝÅä~ê~íáçåë=éçäáíáèì Éë=ÇÉ=ÅÉííÉ=å~íì êÉK=bå=ÅÉ=
èì á=ÅçåÅÉêåÉ=äÉ=ÑçåÇ=ÇÉ=ä~=èì ÉëíáçåI=äÉ=d çì î Éê=
åÉã Éåí=áëê~ÝäáÉå=~ÇçéíÉê~=Ł=äDÝÖ~êÇ=Çì =d çì î Éê=
åÉã Éåí=âçï É¹íáÉå=ì åÉ=~ííáíì ÇÉ=ÇDÉåíáðêÉ=êÝÅá=
éêçÅáíÝK=⁄

k œ=VQSQ



PNQ r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë NVSV

i f_v^ N

?=EŁF=qÜÉ=h áåÖÇçã =çÑ=i áÄó~=ÇçÉë=
åçí=ÅçåëáÇÉê=áíëÉäÑ=Äçì åÇ=Äó=íÜÉ=éêçî á=
ëáçåë=çÑ=~êíáÅäÉ=OO=çÑ=íÜÉ=̀ çåî ÉåíáçåI=
ì åÇÉê=ï ÜáÅÜ=~åó=Çáëéì íÉ=ÄÉíï ÉÉå=íï ç=
çê=ã çêÉ=pí~íÉë=m~êíáÉë=ï áíÜ=êÉëéÉÅí=íç=
íÜÉ=áåíÉêéêÉí~íáçå=çê=~ééäáÅ~íáçå=çÑ=íÜÉ=
` çåî Éåíáçå=áëI=~í=íÜÉ=êÉèì Éëí=çÑ=~åó=çÑ=
íÜÉ=é~êíáÉë=íç=íÜÉ=Çáëéì íÉI=íç=ÄÉ=êÉÑÉêêÉÇ=
íç=íÜÉ=fåíÉêå~íáçå~ä=` çì êí=çÑ=gì ëíáÅÉ=
Ñçê=ÇÉÅáëáçåI=~åÇ=áí=ëí~íÉë=íÜ~íI=áå=É~ÅÜ=
áåÇáî áÇì ~ä= Å~ëÉI= íÜÉ=ÅçåëÉåí= çÑ=~ää=
é~êíáÉë=íç=ëì ÅÜ=~=Çáëéì íÉ=áë=åÉÅÉëë~êó=
Ñçê=êÉÑÉêêáåÖ=íÜÉ=Çáëéì íÉ=íç=íÜÉ=fåíÉê=
å~íáçå~ä=̀ çì êí=çÑ=gì ëíáÅÉK

?=EÄF=fí=áë=ì åÇÉêëíççÇ=íÜ~í=íÜÉ=~ÅÅÉë=
ëáçå=íç=íÜáë=̀ çåî Éåíáçå=ÇçÉë=åçí=ã É~å=
áå=~åó=ï ~ó=~=êÉÅçÖåáíáçå=çÑ=fëê~Éä=Äó=
íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=h áåÖÇçã =çÑ=
i áÄó~K= cì êíÜÉêã çêÉI=åç= íêÉ~íó=êÉä~=
íáçåë=ï áää=~êáëÉ=ÄÉíï ÉÉå=íÜÉ=h áåÖÇçã =
çÑ=i áÄó~=~åÇ=fëê~ÉäK=?

i f_vb N

xqo ^ a r ` qfl k =� =qo ^ k pi ^ qfl k z

~F=i É=o çó~ì ã É=ÇÉ=i áÄóÉ=åÉ=ëÉ=Åçå=
ëáÇðêÉ=é~ë=Åçã ã É=äáÝ=é~ê=äÉë=Çáëéç=
ëáíáçåë=ÇÉ=äD~êíáÅäÉ=OO=ÇÉ=ä~=` çåî Éåíáçå=
éêÝî çó~åí=èì É=íçì í=ÇáÑÑÝêÉåÇ=ÉåíêÉ=ÇÉì ñ=
çì = éäì ëáÉì êë=Ëí~íë= é~êíáÉë= íçì ÅÜ~åí=
äDáåíÉêéêÝí~íáçå=çì =äD~ééäáÅ~íáçå=ÇÉ=ä~=
` çåî Éåíáçå=ëÉê~=éçêíÝI=Ł=ä~=êÉèì ýíÉ=ÇÉ=
íçì íÉ=é~êíáÉ=~ì =ÇáÑÑÝêÉåÇI=ÇÉî ~åí=ä~=
` çì ê=áåíÉêå~íáçå~äÉ=ÇÉ= gì ëíáÅÉ=éçì ê=
èì DÉääÉ=ëí~íì É=Ł=ÅÉ=ëì àÉíK=i É=o çó~ì ã É=
ÇÉ= i áÄóÉ= ÇÝÅä~êÉ= èì É= éçì ê= èì Dì å=
ÇáÑÑÝêÉåÇ= ÉåíêÉ= ÇÉì ñ= çì = éäì ëáÉì êë=
Ëí~íë=éì áëëÉ=ýíêÉ=éçêíÝ=ÇÉî ~åí=ä~=̀ çì ê=
áåíÉêå~íáçå~äÉ=ÇÉ=gì ëíáÅÉ=áä=Éëí=åÝÅÉë=
ë~áêÉ=ÇD~î çáêI=Ç~åë=ÅÜ~èì É=Å~ë=é~êíáÅì =
äáÉêI=äD~ÅÅçêÇ=ÇÉ=íçì ë=äÉë=Ëí~íë=é~êíáÉë=
~ì =ÇáÑÑÝêÉåÇK
ÄF=ff=Éëí=ÉåíÉåÇì =èì É=äD~ÇÜÝëáçå=Ł=

ä~=éêÝëÉåíÉ=` çåî Éåíáçå=åÉ=ëáÖåáÑáÉ=Éå=
~ì Åì åÉ=Ñ~Ðçå= èì É=äÉ= d çì î ÉêåÉã Éåí=
Çì = o çó~ì ã É= ÇÉ= i áÄóÉ= êÉÅçåå~áëëÉ=
fëê~ÞäK=bå=çì íêÉI=~ì Åì åÉ=êÉä~íáçå=Åçå=
î ÉåíáçååÉääÉ=åÉ=ëÉê~=Ýí~ÄäáÉ=ÉåíêÉ=äÉ=
o çó~ì ã É=ÇÉ=i áÄóÉ=Éí=fëê~ÞäK

j l k d l i f^ j l k d l i fb

xo r ppf^ k =qbu q=� =qbu qb=o r ppbz
…=̂ =q~ál h ` =ffç` q l e e e l É=åéÉÑä̀ q~_ e q` gf_ ` q_ l =p~e _ gfe ` q=l q=e j ` e e

` q_ ~=j çe êçàáÄ̀ h l e =e ~éçÑäe l e =mÉÅêêóÙgáe h e I=óêç=åçàáç[ h Ée e É=êêóe h ê~=N= Åê~qëå=NT=
h l e _ ` e r e e I=Åçêgá~Åe ç=h l qçéçj ó=é~Ñä=êçÅó^ ~éÅq_ =àáåì á~ÉêÅe =_ l pj t h e l ` qe = Åê~qÄ=

pql Í =h l e _ ` e fXe e I=e l ` e q=Kêàe ` h ée j e e ~áàe l e e Äáe =ñ~é~åñÉé=e =Åê~ã ÉêI

N=fÇÉåíáÅ~ä=Åçã ã ì åáÅ~íáçåëI=ã ì í~íáë=ã ì í~åÇáëI=
ï ÉêÉ=êÉÅÉáî ÉÇ=Äó=íÜÉ=pÉÅêÉí~êóJd ÉåÉê~ä=Ñêçã =
íÜÉ=d çî Éêåã Éåí=çÑ=fëê~Éä=~ë=Ñçääçï ë=W= çå=OV=
a ÉÅÉã ÄÉê=NVSS=áå=êÉëéÉÅí=çÑ=íÜÉ=ÇÉÅä~ê~íáçå=
ã ~ÇÉ=çå=ëáÖå~íì êÉ=çÑ=íÜÉ=` çåî Éåíáçå=Äó=íÜÉ=
d çî Éêåã Éåí=çÑ=íÜÉ= r åáíÉÇ=^ ê~Ä= oÉéì ÄäáÅX=
~åÇ=çå=NS=̂ ì Öì ëí=NVSU=áå=êÉëéÉÅí=çÑ=íÜÉ=ÇÉÅä~ê~=
íáçå=ã ~ÇÉ=çå=~ÅÅÉëëáçå=Äó=íÜÉ=d çî Éêåã Éåí=çÑ=
i áÄó~K

k çK=VQSQ

N=i É=pÉÅêÝí~áêÉ=ÖÝåÝê~ä=~=êÉÐì =Çì =d çì î ÉêåÉ=
ã Éåí=áëê~ÝäáÉå=ÇÉë=Åçã ã ì åáÅ~íáçåë=áÇÉåíáèì ÉëI=
ã ì í~íáë=ã ì í~åÇáë=W= äÉ=OV=ÇÝÅÉã ÄêÉ=NVSSI=Éå=ÅÉ=
èì á=ÅçåÅÉêåÉ=ä~=ÇÝÅä~ê~íáçå=Ñ~áíÉ=é~ê=äÉ=d çì î Éê=
åÉã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=~ê~ÄÉ=ì åáÉ=äçêë=ÇÉ=ä~=
ëáÖå~íì êÉ= ÇÉ= ä~= ` çåî ÉåíáçåX= Éí=äÉ= NS= ~çĆí=
NVSUI=Éå=ÅÉ=èì á=ÅçåÅÉêåÉ=ä~=ÇÝÅä~ê~íáçå=Ñ~áíÉ=é~ê=
äÉ=d çì î ÉêåÉã Éåí=äáÄóÉå=äçêë=ÇÉ=ëçå=~ÇÜÝëáçåK



NVSV k ~íáçåë=r åáÉë=�=oÉÅì Éáä=ÇÉë=qê~áíÝë PNR

íáêç=h l e _ ` _ e e r f=ç=gqe h _ e Ñä~áéáe =_ ` ` u =YÑ[ çéj =é~Åçëçç=̂ åÅh ée j e e ~ì qåá=_ =̀ l l q_ ` q` q_ e e =
Å=åéåe áàe åçj =ÅóëÉéÉe e çêç=é~ëÉe ` q_ ~=êçÅó{~éÅêë=Ñäl ga h e ~= SÄêêá[ = l qh éÄáê~=Ñíáã =

ëÅÉñ=~~e e êÉéÉÅç_ ~e e e ñ=êçÅó^ ~éÅñ_ =SÉë=h ~h l e Jgåápç=Ñäe ` h ée j e e ~áéåá=e =
⁄

xqo ^ k pi ^ qfl k z

c ì êíÜÉêã çêÉ=íÜÉ=mÉêã ~åÉåí=j áëëáçå=
xçÑ=íÜÉ=j çåÖçäá~å=mÉçéäÉDë=oÉéì ÄäáÅ=
íç=íÜÉ=r åáíÉÇ=k ~íáçåëz=I=áå=íÜÉ=å~ã É=çÑ=
íÜÉ= d çî Éêåã Éåí= çÑ=íÜÉ= j çåÖçäá~å=
mÉçéäÉDë=oÉéì ÄäáÅI=ëí~íÉë=íÜ~í=íÜÉ=éêç=
î áëáçåë=çÑ=~êíáÅäÉ=NTI=é~ê~Öê~éÜ=NI= çÑ=
íÜÉ=̀ çåî Éåíáçå=ï ÜÉêÉÄó=~=åì ã ÄÉê=çÑ=
pí~íÉë=~êÉ=ÇÉéêáî ÉÇ=çÑ=íÜÉ=çééçêíì åáíó=
íç=ÄÉÅçã É=m~êíáÉë=íç=íÜÉ=` çåî Éåíáçå=
áë=çÑ=~=ÇáëÅêáã áå~íçêó=å~íì êÉI=~åÇ=áí=
ÜçäÇë= íÜ~íI= áå=~ÅÅçêÇ~åÅÉ= ï áíÜ= íÜÉ=
éêáåÅáéäÉ=çÑ=íÜÉ=ëçî ÉêÉáÖå=Éèì ~äáíó=çÑ=
pí~íÉëI=íÜÉ=̀ çåî Éåíáçå=çå=íÜÉ=bäáã áå~=
íáçå=çÑ=̂ ää=cçêã ë=çÑ=o ~Åá~ä=a áëÅêáã á=
å~íáçå=ëÜçì äÇ=ÄÉ=çéÉå=íç=é~êíáÅáé~íáçå=
Äó=~ää=áåíÉêÉëíÉÇ=pí~íÉë=ï áíÜçì í=ÇáëÅêáã =
áå~íáçå=çê=êÉëíêáÅíáçå=çÑ=~åó=âáåÇK

xqo ^ a r ` qfl k z

bå=çì íêÉI=ä~= j áëëáçå=éÉêã ~åÉåíÉ=
xÇÉ=ä~=oÝéì Ääáèì É=éçéì ä~áêÉ=ã çåÖçäÉ=
~ì éêðë=ÇÉ=äDl êÖ~åáë~íáçå=ÇÉë=k ~íáçåë=
r åáÉëz=ÇÝÅä~êÉI=~ì =åçã =Çì =d çì î ÉêåÉ=
ã Éåí=ÇÉ=ä~=oÝéì Ääáèì É=éçéì ä~áêÉ=ã çå=
ÖçäÉ=èì É=äÉë=Çáëéçëáíáçåë=Çì =é~ê~Öê~éÜÉ=
N= ÇÉ=äD~êíáÅäÉ=NT= ÇÉ=ä~=` çåî ÉåíáçåI=
ëÉäçå=äÉèì Éä=ì å=ÅÉêí~áå=åçã ÄêÉ=ÇDËí~íë=
ëçåí=éêáî Ýë=ÇÉ=ä~=éçëëáÄáäáíÝ=ÇÉ=ÇÉî Éåáê=
é~êíáÉë=Ł=ä~ÇáíÉ=` çåî ÉåíáçåI=ëçåí=ÇÉ=
Å~ê~ÅíðêÉ=ÇáëÅêáã áå~íçáêÉX=ÉääÉ=Åçåëá=
ÇðêÉ=èì ÉI=ÅçåÑçêã Ýã Éåí=~ì =éêáåÅáéÉ=
ÇÉ=äDÝÖ~äáíÝ=ëçì î Éê~áåÉ=ÇÉë=bí~íëI= ä~=
` çåî Éåíáçå=ëì ê=äDÝäáã áå~íáçå=ÇÉ=íçì íÉë=
äÉë=Ñçêã Éë=ÇÉ=ÇáëÅêáã áå~íáçå=ê~Åá~äÉ=
Ççáí=ýíêÉ=çì î ÉêíÉ=Ł=äD~ÇÜÝëáçå=ÇÉ=íçì ë=
äÉë=Ëí~íë=áåíÝêÉëëÝëI=ë~åë=~ì Åì åÉ=ÇáëÅêá=
ã áå~íáçå=çì =êÉëíêáÅíáçåK

ml i ^ k a

xqo ^ a r ` qfl k =� =qo ^ k pi ^ qfl k z

qÜÉ=mçäáëÜ=mÉçéäÉDë=oÉéì ÄäáÅ=ÇçÉë=
åçí=ÅçåëáÇÉê=áíëÉäÑ=Äçì åÇ=Äó=íÜÉ=éêç=
î áëáçåë=çÑ=~êíáÅäÉ=OO=çÑ=íÜÉ=̀ çåî ÉåíáçåK

qÜÉ=mçäáëÜ=mÉçéäÉDë=oÉéì ÄäáÅ=Åçå=
ëáÇÉêë=íÜ~í=íÜÉ=éêçî áëáçåë=çÑ=~êíáÅäÉ=NTI=
é~ê~Öê~éÜ=NI=~åÇ=~êíáÅäÉ=NUI=é~ê~Öê~éÜ=NI=
çÑ=íÜÉ=fåíÉêå~íáçå~ä= ` çåî Éåíáçå= çå=
íÜÉ=bäáã áå~íáçå=çÑ=̂ ää=cçêã ë=çÑ=o ~Åá~ä=
a áëÅêáã áå~íáçåI= ï ÜáÅÜ= ã ~âÉ= áí= áã =
éçëëáÄäÉ=Ñçê=ã ~åó=pí~íÉë=íç=ÄÉÅçã É=
é~êíáÉë=íç=íÜÉ=ë~áÇ=̀ çåî ÉåíáçåI=~êÉ=çÑ=~=
ÇáëÅêáã áå~íçêó=å~íì êÉ=~åÇ=~êÉ=áåÅçã J

ml i l d k b

…=i ~=oÝéì Ääáèì É=éçéì ä~áêÉ=ÇÉ=mç=
äçÖåÉ=åÉ=ëDÉëíáã É=é~ë=íÉåì É=é~ê=äÉë=
Çáëéçëáíáçåë=ÇÉ=äD~êíáÅäÉ=OO=ÇÉ=ä~=` çå=
î ÉåíáçåK
…=i ~=oÝéì Ääáèì É=éçéì ä~áêÉ=ÇÉ=mç=

äçÖåÉ=ÅçåëáÇðêÉ=èì É=äÉë=Çáëéçëáíáçåë=ÇÉ=
äD~êíáÅäÉ=NTI=é~ê~Öê~éÜÉ=NI=Éí=ÇÉ=äD~êíáÅäÉ=
NUI= é~ê~Öê~éÜÉ=NI= ÇÉ=ä~= ` çåî Éåíáçå=
áåíÉêå~íáçå~äÉ= ëì ê= äDÝäáã áå~íáçå= ÇÉ=
íçì íÉë= äÉë= Ñçêã Éë= ÇÉ= ÇáëÅêáã áå~íáçå=
ê~Åá~äÉI=äÉëèì ÉääÉë=êÉåÇÉåí=áã éçëëáÄäÉ=
éçì ê=äÉë=åçã ÄêÉì ñ=Ëí~íë=ÇÉ=ÇÉî Éåáê=
é~êíáÉë=Ł=ä~ÇáíÉ=̀ çåî ÉåíáçåI=éçêíÉåí=ì å

kœ=VQSQ



PNS r åáíÉÇ=k ~íáçåë=�=qêÉ~íó=pÉêáÉë NVSV

é~íáÄäÉ=ï áíÜ=íÜÉ=çÄàÉÅí=~åÇ=éì êéçëÉ=
çÑ=íÜ~í=` çåî ÉåíáçåK

qÜÉ=mçäáëÜ=mÉçéäÉDë=oÉéì ÄäáÅ=Åçå=
ëáÇÉêë= íÜ~íI= áå=~ÅÅçêÇ~åÅÉ= ï áíÜ= íÜÉ=
éêáåÅáéäÉ=çÑ=íÜÉ=ëçî ÉêÉáÖå=Éèì ~äáíó=çÑ=
pí~íÉëI=íÜÉ=ë~áÇ=` çåî Éåíáçå=ëÜçì äÇ=ÄÉ=
çéÉå=Ñçê=é~êíáÅáé~íáçå=Äó=~ää= pí~íÉë=
ï áíÜçì í=~åó=ÇáëÅêáã áå~íáçå=çê=êÉëíêáÅ=
íáçåë=ï Ü~íëçÉî ÉêK

Å~ê~ÅíðêÉ=ÇáëÅêáã áå~íçáêÉ=Éí=ëçåí=áå=
Åçã é~íáÄäÉë=~î ÉÅ=äDçÄàÉí=Éí=äÉ=Äì í=ÇÉ=
ÅÉííÉ=` çåî ÉåíáçåK

…=i ~=oÝéì Ääáèì É=éçéì ä~áêÉ=ÇÉ=mç=
äçÖåÉ= ÅçåëáÇðêÉ= èì ÉI= ÅçåÑçêã Ýã Éåí=
~ì =éêáåÅáéÉ=ÇÉ=äDÝÖ~äáíÝ=ëçì î Éê~áåÉ=ÇÉë=
Ëí~íëI= ä~ÇáíÉ= ` çåî Éåíáçå= Ççáí= ýíêÉ=
çì î ÉêíÉ=Ł=ä~=é~êíáÅáé~íáçå=ÇÉ=íçì ë=äÉë=
Ëí~íë=ë~åë=ÇáëÅêáã áå~íáçåë=Éí=êÉëíêáÅ=
íáçåë=èì ÉääÉë=èì DÉääÉë=ëçáÉåíK=⁄

pm̂ fk

xpm̂ k fpe =qbu q

bpm̂ d k b

qbu qb=bpm̂ d k l i z
…KKK=̀çå=ì å~=êÉëÉêî ~Åá¾å=~=ä~=íçí~äáÇ~Ç=ÇÉä=~êíáÅì äÉ=u u ff=Eàì êáëÇáÅíáçå=ÇÉä=

qêáÄì å~ä=fåíÉêå~íáçå~ä=ÇÉ=gì ëíáÅá~FKKK⁄

xqo ^ k pi ^ qfl k z= xqo ^ a r ` qfl k z
K=K=K=t áíÜ=~=êÉëÉêî ~íáçå=áå=êÉëéÉÅí=çÑ= KKK=̂î ÉÅ= ì åÉ=êÝëÉêî É= íçì ÅÜ~åí=ä~

íÜÉ=ï ÜçäÉ=çÑ=~êíáÅäÉ=OO=Eàì êáëÇáÅíáçå=çÑ= íçí~äáíÝ=ÇÉ=äD~êíáÅäÉ=OO=EÅçã éÝíÉåÅÉ=ÇÉ
íÜÝ=fåíÉêå~íáçå~ä=̀ çì êí=çÑ=gì ëíáÅÉF=KKK= ä~=` çì ê=áåíÉêå~íáçå~äÉ=ÇÉ=gì ëíáÅÉF=K=K=K

r h o^ fk f^ k =pl s fbq=
pl ` f^ i fpq=obmr _i f`

oËmr _i fn r b=pl ` f^ i fpqb=
pl s fËqfn r b=a Dr h o^ fk b

xo r ppf^ k =qbu q=� =qbu qb=o r ppbz

åK=N=ÅêK=NT=h l e _ ` e r e e =ç=gáe h _ e Ñä~áéã =_ ` ` u =ÅÄçéã =é~ÅçëçÑí=Il Xe ` h me j e J=
e ~êéê~I=Åçêàá~Åe l =h l q l éçj ó=éGã =êçÅó{~éÅêÉ=àáã áá~Éq` e =_ l pj l e ` e l ` qe =Åê~qí=ó{~ÅêJ
e e h ~j e =Pql Ñí=h l e _ ` e r ql qI= e l ` e q=Ñäe ` h ée j e e ~r e l e e _ fe =u ~é~h q` é=e =` qe q~ÉqI=Ggql

h l e _ ` e r qfe = _ = Åççq_ Éq` q_ e e = Å=åée e áàe åçj =ÅóëÉéÉe e çêç=é~ëÉe ` q_ ~=êçÅóÑä~éÅq_ =
éXçàá[ h e ~=¾Äáq_ = çñh éÄáq~=Ñíááe =óè~Åêe e = _ ` ` u = P~åe qÉéÉÅç_ ~e e íáñ=êçÅóáà~éÅq_ =SÉ~
h ~h l e Jgfe Ùl =Ñäe ` h ée j e e ~á{ e e =e = l êé~e e áÉe e e =K= ⁄

xqo ^ k pi ^ qfl k z

qÜÉ=r âê~áåá~å=pçî áÉí=pçÅá~äáëí=o É=
éì ÄäáÅ= ëí~íÉë= íÜ~í= íÜÉ= éêçî áëáçå= áå=
~êíáÅäÉ=NTI=é~ê~Öê~éÜ=fI=çÑ=íÜÉ=̀ çåî Éå=
íáçå=çå=íÜÉ=bäáã áå~íáçå=çÑ=̂ ää=cçêã ë=
çÑ=o ~Åá~ä= a áëÅêáã áå~íáçå=ï ÜÉêÉÄó=~

k çK=VQSQ

xqo ^ a r ` qfl k z

i ~=oÝéì Ääáèì É=ëçÅá~äáëíÉ=ëçî áÝíáèì É=
ÇDr âê~áåÉ=ÇÝÅä~êÉ=èì É=äÉ=é~ê~Öê~éÜÉ=N=
ÇÉ=äD~êíáÅäÉ=NT=ÇÉ=ä~=` çåî Éåíáçå=ëì ê=
äDÝäáã áå~íáçå=ÇÉ=íçì íÉë=äÉë=Ñçêã Éë=ÇÉ=
ÇáëÅêáã áå~íáçå=ê~Åá~äÉI=ëÉäçå=äÉèì Éä=ì å



NVSV k ~íáçåë=r åáÉë=� =oÉÅì Éáä=ÇÉë=qê~áíÝë PNT

åì ã ÄÉê=çÑ=pí~íÉë=~êÉ=ÇÉéêáî ÉÇ=çÑ=íÜÉ=
çééçêíì åáíó=íç=ÄÉÅçã É=m~êíáÉë=íç=íÜÉ=
` çåî Éåíáçå= áë= çÑ= ~= ÇáëÅêáã áå~íçêó=
å~íì êÉI=~åÇ=ÜçäÇ=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 áíÜçì í=ÇáëÅêáã áå~=
íáçå=çê=êÉëíêáÅíáçå=çÑ=~åó=âáåÇK

ÅÉêí~áå=åçã ÄêÉ=ÇDËí~íë=ëçåí=éêáî Ýë=ÇÉ=
ä~=éçëëáÄáäáíÝ=ÇÉ=ÇÉî Éåáê=é~êíáÉë=Ł=ä~ÇáíÉ=
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