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diamètre E6G EPA L$E E6J C L$G

Z\[�]_^ � Y � ` �K£2�À�À�J�(cf'2�J��)�£-"k�~� !x¦K�V��" "k�G��)S'2��£$!���)�¥5�t¤K¦§��¥\�J�~�
¤^¥��*"k���±¤�£2�8d +2¥7£-" '§�}¥ �~�d�<£2�8d 'fe �*" �
)¡��¥<£���)���¦H"��Ih��T£ '2�J��) £-"k�~� !x¦K�F��" "k�b�~��)n)o¥��~�FgB£2� %9�J�b��)	�~��)��~¦H"���� ' ��¥ �~�_��"�+ ��"���¥7£2�k�~¦ ! !x���J¦ +V£2¥X�*)*# �
!:���9�K�G��"e�J� "k¦ !�%9¥5� '��b�d¦ ! !x��)À�Ih

,�/2E�8.@96x35/2��LJ69/21 j ?RES]^691#3�/21�878<A{r2?RAJ4\aF1T-UAJL�ET-UpD/¿]K/P8.I�6NLMAJ6BE¯£�¤^¥X��¦§¥��	6BEV354<6xLC/�I�AJ8735/2E�@B6
s ?mp269E�E�6N6B3yLJ6�I�AC/ s ��354<6 j @96NI�694<E�AJ694\]^?R1�rP/2EV3.Ç�35476xI�6 2

�
5
��?RAJ8}]�LM1�8.;BLJ6�rR;xaF1�6�LC/�I�AJ8w3~/2E�@B6

s ?mp269E�E�62YZ�/ ��AMQR1�4<6 � Y � s ?2EF3<4<6�LC/bI�AM873547AJ��1#35AJ?2E�I�698�I�AJ8w3~/2E�@B698 j @P-06B8737W¡�§W¡I�AJ4<6�LJ/}]�4<?R]^?R473<AJ?RE�I�6z@9?R1�]�LJ6B8I�6�87? s�s 6B3<8	�_I�AM8735/2E�@96�I�?RE�E�;B6�L�-U1�E:I�6�L�-0/21�3<4<6PY ¨ 6B8�I�AJ873<4<AM��1�35AM?RE�8�8<1�A�rR69EV3�/2]�]�4<?O=#A s /P35A�rR6 s 6BEF3I�6B8zLM?RAJ8{I�6\|�?RAM8<8<?2Eb¾

P [distance = d] ∼ e−λ · λd

d!
.

¨ 69LJ/z87AJQRE�A��K6%aF1T-06BEG@~`�?RAM8<AM8<85/PEF3�I�691�=.87? s�s 6�358�aF1�69LM@9?RE�aF1�6B8 j LC/�I�AJ8w3~/2E�@B6
LM698v8<;9]�/245/2EV3�698w3 j 8<AJE�?RE;9QR/2LJ6 j I�1 s ?RAME�8�354<�B8�]�47?#@~`�6yI�6GLJ/�rP/2LJ6B1�4 s ?dpR6BE�E�6 λ
Y ¨ 6B@9AKu71�873<AM�K6yLJ6.@9/2LJ@B1�L�/2]�]�47?#@~`�;.I�6.LJ/

I�AM873~/PE�@96 s ?mp269E�E�6\6BE¿6��k6B@B351�/2EV3zLJ/ s ?dpR6BE�E�6}8<1�4�1�E�;B@~`K/2EV35AMLJLJ?2ETY



� 	�� 	����;
���� ��� ���f����
 � ��
 � � � ����
 �Rc
Pr

op
or

tio
n

Distance

Acteurs

 0

 0.05

 0.1

 0.15

 0.2

 0.25

 0.3

 0.35

 0.4

 0.45

 0.5

 0  2  4  6  8  10  12

Pr
op

or
tio

n

Distance

Cooccurrence

 0

 0.1

 0.2

 0.3

 0.4

 0.5

 0.6

 0.7

 0.8

 0.9

 0  1  2  3  4  5  6  7  8

Pr
op

or
tio

n

Distance

Co−signature

 0

 0.05

 0.1

 0.15

 0.2

 0.25

 0  5  10  15  20

Pr
op

or
tio

n

Distance

Internet

 0

 0.02

 0.04

 0.06

 0.08

 0.1

 0.12

 0.14

 0.16

 0.18

 0.2

 0  5  10  15  20  25  30

Pr
op

or
tio

n

Distance

Web

 0

 0.05

 0.1

 0.15

 0.2

 0.25

 0.3

 0  5  10  15  20  25  30

Protéines

Distance

Pr
op

or
tio

n

 0

 0.05

 0.1

 0.15

 0.2

 0.25

 0  2  4  6  8  10  12  14  16  18  20

����� ^ � Y � `��}�J��)�¥�� %9� )���¦H" '��~� '2�J��)�£-"k�~�~� ��" )�¥5� )¡¦§�V�S�J�~� �~¦§�m¤^�J�~� '����d¦ ! !x��)���¤K¦§��¥ "k¦d�[��� d
��d#�"!_¤^�J�~�Ih

��³�� � ¹9¶�	���¹B¸ �
	�¹Bº�� �H·�¶ �H·�¼
��µ�¶

Z�/>I�AJ873<4<AM��1�35AM?RE¯I�6B8�I�69QR47;98�IT-U1�E Q245/2]�`�6�I�?RE�E�6 j ]*?R1�4H@~`K/2aF1�6�69EV35AM694
d
j LM6eE�? s ��476eI�6

8<? s�s 6B3<8.I�6NI�69QR47; d
Y ­�E!/P1�45/2A�3G]�1D89-0/P3<3<69E�I�476��¿@96xa�1�6HLJ698yQR45/PE�I�8G47;98<69/21#=DIT-UAJEV356B45/2@�35AJ?2E�8

6�=#`�AM�*6BEV3y1�E�6�I�AJ8w354<AM��1�3<AJ?REe6BE�LM?RA�I�6�|v?RAJ878<?RE�8<A s AMLC/2AM4<6y��@B69LMLJ6:]�47;98<6BEV35;96�]*?21�4bLJ6B8bI�AJ8w3~/2E�@B698BY�zE�6�3<69LJLM6%I�AJ8w354<AM��1�3<AJ?RE}/21�45/2A�3�8<AJQ2E�AM�K;%aF1�6�35?R1�8vLJ6B8�8<? s�s 6�358�?REV3�1�E.I�6BQR4<;{��]*6B1.]�47�98�AMI�69EV3<AJaF1�62Y�	E���/PAM3 j AJLTEk-06BE�6B873�4<AM69ETYqZ�/:I�AJ8w3547AJ��1�3<AJ?RExI�698�I�69Q24<;98�871�AM3�1�E�6}LM?RAkI�6}]�1�AJ8<8</2E�@B6 ¾
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〈k(p)〉 = (1 − p)〈k〉 �UT 〈k2(p)〉 = (1 − p)2〈k2〉 + p(1 − p)〈k〉
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k0
∑

k=0

k2

(

k0

k

)

(1 − p)kpk0−k = (1 − p)2k2
0 + p(1 − p)k0

�UT 

k0
∑

k=0

k

(

k0

k

)

(1 − p)kpk0−k = (1 − p)k0
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(x + y)k0 =
∑k0

k=0

(

k0

k

)

xkyk0−k

d
dx

(

(x + y)k0
)

= k0(x + y)k0−1

=
∑k0

k=0

(

k0

k

)

kxk−1yk0−k
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xk0(x + y)k0−1 =

k0
∑

k=0

(

k0

k

)

kxkyk0−k.
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x = 1 − p
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y = p
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d
dx

(xk0(x + y)k0−1) = k0(x + y)k0−1 + xk0(k0 − 1)(x + y)k0−2

=
∑k0

k=0 k2
(

k0

k

)

xk−1yk0−k

x(k0(x + y)k0−1 + xk0(k0 − 1)(x + y)k0−2) =
∑k0

k=0 k2
(

k0

k

)

xkyk0−k
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(
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k

)

(1 − p)kpk0−k = (1 − p)k0 + (1 − p)2k0(k0 − 1)
= (1 − p)2k2

0 + p(1 − p)k0
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〈k(p)〉 =
∑∞

k=0 kpk(p)

=
∑∞

k=0 k
∑∞

k0=k pk0

(

k0

k

)

(1 − p)kpk0−k

=
∑∞

k0=0

∑k0

k=0 kpk0

(

k0

k

)

(1 − p)kpk0−k

=
∑∞

k0=0 pk0

∑k0

k=0 k
(

k0

k

)

(1 − p)kpk0−k

=
∑∞

k0=0 pk0(1 − p)k0

= (1 − p)〈k〉

〈k2(p)〉 =
∑∞

k=0 k2pk(p)

=
∑∞

k=0 k2
∑∞

k0=k pk0

(

k0

k

)

(1 − p)kpk0−k

=
∑∞

k0=0

∑k0

k=0 k2pk0

(

k0

k

)

(1 − p)kpk0−k

=
∑∞

k0=0 pk0

∑k0

k=0 k2
(

k0

k

)

(1 − p)kpk0−k

=
∑∞

k0=0 pk0[(1 − p)2k2
0 + p(1 − p)k0]

= (1 − p)2〈k2〉 + p(1 − p)〈k〉
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(1 − p)pk = F0(x)
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F0(x) =

∞
∑

k=0

(1 − p)pkx
k = (1 − p)G0(x). � aE1 a��
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〈s〉 = H ′

1(1)
= (1 − p)G1(H1(1)) + (1 − p)G′

1(H1(1))H ′
1(1)

= (1 − p) + (1 − p)G′
1(1)H ′
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k−1/〈k〉 14������� G′
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1(1) = 〈k2〉−〈k〉

〈k〉

1
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·
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