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�°�ò�D 4 �ª���„�r�w�³�£�ž�Ë�¢�µ�p�`�h�{�¦�”�Æ�”�›
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H�V�`�‡�d�œ�{�¯�Û�á
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�

�‹�t�l�o�M�”�‘�O�t�z���w�†�M�•�¬�t
z�‚�”�q�£	—�`

�ô�Š�p�b�{�f�•�•�Q�z�¼�¢�ï�»�¢�ï�t�K�”�G�V�s�µ�”

�Í�”�¢ Migros�£�p	ï�‰�›�Ð�a�`�z�×
,
\�Æ�›
ù�l�o�M

�‡�`�h�{�f�w�µ�”�Í�”�p�x�Ì�®�¿�Ä�U 1 �â�”�é�p
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�•�o�M�o�z�§�Ú�ï�Õ�”�ç�½�”�¶�q�°	y�t
��l�o�<�l�o

�M�‡�`�h�¢�9�T�M�O�j�t�¸�`�‰�h�Š�t�z�<�“�“�t�‹�j

�W�“�s�U�’	ï�‚�o�M�h�£�{�ë� �ï�‹�q�t�T�X�†�X�¢�†

�M�‹�w�p�x 4 �â�”�é�„�r�£�z	?�¤�t�x�‘�X�í�Z�o�M�‡

�`�h�U�z�(�l�h
ü�›�‰�g�t�;�M�h�“�‹�`�o�M�‡�`�h�{

�Ï�”�ç�‘�“�‹�†�M�w�p�b�U�z�Õ�ç�ª�”�Ï�”�ç (Le! e�s

�r ) �U
z�±�$�z�†�A�p	��t�Ö�“�‡�`�h�{

�h�‡�t 1 
��p�z�b�\�`�Ñ�¥�”�Ú�ç�s�è�µ�Ä�å�ï�p	ï

�Ä�›�`�h�“�‹�`�‡�`�h�{�f�w�¤�p�‹�¢� �_
��—�^�œ�T

�’�w
¨�Š�‹�K�“�£ Soupe de poisson (�µ�”�Ó�~�Å�¡�~�Ù

�ž�¿�¹�ï�€�•�w�µ�”�Ó�£�›�Ö�V�‡�`�h�U�z�\�•�U�?�‘

�“�‹
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$ 5 �I�ä�b�”�h�|�t�
�›�á�œ�i�z�‚
±�è�µ�Ä�å�ï�w Soupe
de poission�{�†���w�z�…�l�j
g�p�K�”�{

�K�‡�“�Þ�ï�Ö�æ�¤�p�x�§�Ñ�£�p�^�À�b�”���=�U�s�M

�w�T�z�?�o�q WiÞ�¢�Ñ�å�ï�µ� �p�x Ò�O�L�~�L Ó�£�›�†

�M���™�`�o�M�”�§�Ñ�£�x�v�’�•�o�M�‡�`�h�w�p�z�f�\

�›�Å�•�H�w�‘�O�t�b�;�`�o�M�‡�`�h�{�s�S�z�‘�“�°
`

�t�¯�”�Î�”�¢ Ò�T�~�P Ó�£�›�T�‰�q�z�,�Š�$�t�¤�µ�Ó�è�¿

�¹�U�•�l�o�V�‡�b�{�¤�µ�Ó�è�¿�¹�·�V�q�`�o�x�.�`�M

�‹�w�p�`�h�U�z�ä	��s�M�x�«�™�^�•�”�q�‘�M�p�`�•�O�{
"

8. �Ñ�å�ï�µ�  !

�{�x�Ñ�å�ï�µ� �›�¢�›�t�z�™�w�é�”�²�ï�È�p�£�ä	ú

�t�¶	6�`�‡�`�h�U�z�î�;�t�x�‡�l�h�X�¸�l�o�M�‡�d�œ�{

�µ�”�Í�”�•�è�µ�Ä�å�ï�p�?�T�›�«���`�h�“�×
ü�w�™�¤

�›�;�Q�”�\�q�x�D�ó�p�b�U�z
ì	��T�’�o�t�?�T�›�	�T

�•�h�q�V�x�z���p�‹�q�o�‹���“�‡�b�{�f�•�p�‹�{�U�$

�s�t�z
��‘�t�Ñ�å�ï�µ� �p�é�`�T�Z�”�‘�O	ú�U�Z�h�g

���x�z�f�w�„�O�U�y�W�$�t
ì	��w�0� �U	J�’�T�X�s�”

" �Û�ç�«�w�Ö�•�h�‹�w�›
Ó�è�f�‘�x�§�Ñ�£�~�¦�~�è�q�z

�|�‡�b�U�\�•�x�p
µ�z cafŽ au lait�q�M�O�µ�Ö�ç�T�’�˜

�T�”�q�S�“�z�Ñ�å�ï�µ� �p�b�{�\�w�§�Ñ�£�~�¦�~�è�w

�^�“�M�•�Ê	¶�x�z�•�¬�t���_�b�ô�M���7
Q�›�Ë�j�‡

�b�{�ó� 
[ Wikipedia�w�Ö�”�´�® List of co! ee drinks�¯
�t	Ä�`�M�G	\�U�K�“�‡�b�{
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�T�’�p�b�{�M�V�s�“�ó� �p�é�`�T�Z�”�w�x	—�`�>�™�•

�b�”�\�q�U���T�l�h�w�p�b�{

�q�x�M�Q	s�Š�t�Ñ�å�ï�µ� �p�é�`�T�Z�o�×
ü�w�t�l

�o�M�”�\�q�x�g�r�`�o�‹�’�Q�o�‹�z�7	4�$�t�x�\�j�’

�U
ì	��w�t�l�o�M�”�\�q�U�g�r�p�V�c�z ÒCan I speak in
English?Ó�q
��v�o�q�é�›���Z�”�w�U	��p�`�h�{�f�O�`

�h�q�V�w�0� �x���‡�p 3 �Í�»�ï�{

(1) Yes, of course! (�\�•�x	¸�%�p�0� �`�o�X�•�”�Í

�»�ï )
(2) Pardon, mais je ne parle pas anglais (=�®�]�Š�œ�s

�^�M�z�ó� �›�é�d�‡�d�œ�¯ ...�\�•�x	*�“�w	•�Z�›

	��“�v�y�s�’�s�M�Í�»�ï )
(3) Non! (�±�ï�Ó�ç
: 1)

�A�L�z�{�U�‹�l�q�‹
Ã
_�t�b�;�`�h
¯�q�U Òje ne parle
pas fran•aisÓ�¢�®�Ñ�å�ï�µ� �›�é�d�‡�d�œ�̄�£�p�K�”�q�M

�O�w�x�z
}�Ñ�s�\�q�p�b�¢�K�”�M�x ÒJe ne comprends
pasÓ�œ�®
ü�T�“�‡�d�œ��̄£�{�Ž�<�t�z�{�U���;�`�h
¯�q

�›�»�•�`�‡�b�{
C�;�x�ó� �q�x�‡�l�h�X�§�O�w�p�z web
�w
É�P�p�Ð�‚�’�•�o�Å	6�b�”�\�q�›
*	‘�M�h�`�‡�b�{

¥ Je voudrais une bi•re (vin rouge, vin blanc), sÕil vous
pla”s?: �®�Ï�”�ç�¢
z�ë� �ï�z
(�ë� �ï�£�›�Ö�V

�‡�b�¯

¥ ‚ava?: �®�i�>�p�b�T ?�̄�®�G	Î
É�p�b�T ?�̄�®�Ð� �x

�r�O�p�b�T ?�¯

¥ ‚ava!: �®�i�>�i�‘ !��̄®�G	Î
É�¯

¥ Et toi?: (=And you?)
¥ Bon appŽtit:�®�Š�`�K�U�•�¯ "

¥ Je mÕappelle Ryosuke Iritani:�®�Ö�i�„�p�q�t�M�‡�b�̄

¥ Merci beaucoup:�®�K�“�U�q�O�¯ (=Thanks so much)
¥ De rien: �®�r�O�M�h�`�‡�`�o�¯

¥ Salut!: �®�•�K�‚��̄®�a�Œ�K�v�¯ (Hi/Bye)
¥ Ë plus tard:�®�‡�h�™�p�v�¯ (=See you later)
¥ Bonjour: �®�\�œ�t�j�x�¯

¥ Bonne journŽe:�®�‘�M�°�Ô�›�¯ (=Have a nice day)
¥ Bonsoir: �®�\�œ�y�œ�x�¯

¥ Bonne soirŽe: (=Have a nice evening)
¥ DÕaccord:�®�s�”�„�r�̄�®	•�Œ�̀ �‡�̀ �h�̄�®�S�l�Z�”�‚�̄

�®�‘�`�¯�s�r�w
ì�ä

�\�•�i�Z�é�d�•�y�z�Ô	×�k�p�x�ð�J�U�s�M�x�c�p�b

" 	�	��x�®�Ø�Æ�¯�q�i�Z�t�l�h�“�b�”�{�r�\�w
H�„�‹�t

� �U�µ�å�ï�¬�t�s�”�w�i�–�O�T

�¢�ð�J�x�f�w
Œ�s�w�p�b�U�£�{

�s�S�Þ�ï�Ö�æ�¤�p�w�k�p�p�w
é	6�x�z�„�l�ƒ�h�›�~

�s�•�m�Z�K�O�‹�w�p�b�{�N�¢�t�‘�l�o�s
:�t�)�U�K�”

�‘�O�s�w�p�z�«�™�^�•�”�q�‘�M�q�¥�M�‡�b�{�\�w�k�p

�x�›�t�z�Ÿ
Q���K�”�M�x	•�‰�œ�p�‘�X�æ�˜�•�‡�`�h�{

�‰�‰�œ�p�x�K�‡�“�_�T�Z�‡�d�œ�p�`�h�{

9. ���=

CEFE�x�z�Ñ�å�ï�µ
��U�G��
:�›
Ž�Š�z� �»�æ�ž
��z

�µ�Ö� �ï
��z�Ù�ç�Ä�¨�ç
��q�Œ�“�ù�O�;�q�U���T�l�h

�p�b�¢�é�Ú�ï�µ� �p�Å�o�M�”�\�q�‹�K�“�z
t�’�x�Ñ�å

�ï�µ� �›�v�Æ�t�é�`�o�M�‡�`�h )�{�G�¶�x�‹�O	—�̀ �z�ó

� �Õ�”�µ�s���¥�i�l�h�‘�O�t�¥�M�‡�b�U�z�S�f�’�X�¬

�ç�”�Ó�t�q�o�‹�G�V�X�‘�“�‡�b�{�‹�j�–�œ�ž�‰�Z�€	�

�p�K�” POC�q�x�ó� �p�^�æ�b�”�w�p�b�U�z�Þ�ï�Ö�æ�¤

�p�w�:�O�p�ó� �U�S�S�V�X	Í�a�`�h�q�M�O�î�ò�x�K�“

�‡�d�œ�{�\�w	Ý�¯�t�{�×
��‹�b�\�`	¯�l�o�M�h�\�q�‹

�K�“�z�Þ�ï�Ö�æ�¤�i�Z�p�x�s�X���w�Ê�t�‹�:�O�`�z�ó

� �›	Í�a�^�d�m�m�z
��º�›�¿�[�o�M�V�h�M�z�q�¥�O�‘

�O�t�s�“�‡�`�h�{�\�O�`�h�¥�M�›�z�×�”�Ü�Í�”�Â�Ÿ�t

	Ÿ�4�`�o�X�i�^�l�h Sylvain�t�é�`�h�q�\�–�z���7�s


�� �›�‹�l�h
��‘�›	B�Š�h�é�”�²�ï�È�•�w�Z�ð�›
¨�Š

�o�X�i�^�“�‡�`�h�{�\�w�q�é�U�>�Š	��q�s�“�z�Í�s�w

�Z�ð
Œ�›�é�”�²�ï�È�t�`�‘�O�q�¥�O�‘�O�t�s�l�h�w�p

�`�h�{
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1. �x�a�Š�t

�Ù�å�z�•�•�9�†�=�•
����Æ�ˆ�w�¬�é�”�Ì�ç�=�t
P�l

�o�z�Ž�R�•�¬�w	õ�Ö�~�G
C
\�U
ÿ�C�`�o�S�“�z
H�„�$

�t�G�V�s�ð�J�q�s�l�o�M�”�{�›�t�z�U�ø
´�•�¬�U�G
C


\�`�h	Ô�ù�z�ö�^
ú�w��	Z
M�v�t�(�U�”�h�Š�z	õ�Ö�•

�w�ö�À�•�&�A�t
��G�s�q�è�¹�›�)�Q�”�{�\�w�‘�O�s	õ

�Ö�•�¬�•�w�0�f�x�z�ó�æ�w�w	†�O�¢�=�¶�$�w	† etc.�£
�t�‘�”�µ�S�ÿ�<�p�x
Æ	G
ü�p�K�“�z	õ�Ö�•�T�’�w�ì
¶

�s��
ˆ�U
ž�A�q�^�•�”�{
Æ�Û�¬�L�Â�O�¢ Sterile Insect
Technique; SIT�£�x�z
��»�$�t�G�”
ÿ	é�~
Æ�Û�=�`�h

�Û
Q�›�‹�h�s�M�•�¬�¢�Ž�<�z
Æ�Û�¬�£�›�z���8�$�t�ú

�Ž�t�G�”�t�L�Â�b�”�\�q�p�z�ú�Ž�w�•�¬�¢�Ž�<�z�ú
\

�¬�£�w
Y	×�s�¦
Œ�›�f�[�o�z�ú
\�¬�w
ÿ	é�›
Í�•�`�z

�7	4�$�t��
ˆ�t�¸�’�`�Š�”�w	†�O�p�K�” [1]�{ SIT �t

�‘�”��
ˆ�›
R�­�^�d�”�h�Š�t�x�z�0	Å�q�s�”�¬�w�G�”


ÿ	é�U	[�w�¬�q�z
_	é�t���˜�”	~���í�w�ú�r�z�ú
\�¬

�w�x�.���ˆ�6�w�'���s�r�U
ž
"�p�K�”�{�î�M�z SIT �x

1950�å�E�T�’�z
H�„�¤�p�z�7�‘�s�•�¬�t�0�`�o�î�ª�^

�•�o�V�h�U�z�Š�¨�$�t��
ˆ�U
R�­�b�”�‘�O�t�s�l�h�w

�x�z�0	Å�¬�t�m�M�o�w�,
Å�Z�€�›	O�¹�b�”�‘�O�t�s�l

�o�T�’�w�\�q�p�K�” [1]�{�\�w�‘�O�s�,
Å�Z�€�w�¤�t

�x�z�0	Å�q�s�”�¬�w
\�6�~�æ�ˆ�t�m�M�o�w�î	Â�$�Z�€

�i�Z�p�s�X�z
:�g�Þ�Ã�ç�›�;�M�h�g�æ�$�Z�€�‹���‡�•

�”�{�f�w�¤�p�‹�z SIT �w�x�.���ˆ�6�Þ�Ã�ç�x�z��
ˆ�t


ž�A�s
Æ�Û�¬�w�L�Â�”�w
*���s�r�t�S�M�o	O�A�s�þ�Â

�›�L�h�`�o�V�h�{�Š�Ø�p�x�z�,
Å�$�s SIT �w�x�.���ˆ

�6�Þ�Ã�ç�t�m�M�o�“
†�`�h�™�z�›�t�z�í���Ï���t�«�è

�`�h�Þ�Ã�ç�w�¦�Á�q�z���™�w�2�l�t�m�M�o�ß�o�`�h�M�{

2. �,
Å�$�s SIT �w�x�.���ˆ�6�Þ�Ã�ç

2.1 Knipling �w�Þ�Ã�ç
Knipling �w�ß�Š�`�h�7�‹�y�/�$�s SIT �w�x�.���ˆ�6

�Þ�Ã�ç�x�z�o	m�s�m�„�Ì���w�¦
:
R�Õ�Þ�Ã�ç�w�¦�Á�p

�K�”�{
t�x�z t 
H�E�è�w�ú
\�Ý�µ�U�ú
\�¦�µ�q�¦
Œ�b

�”�¬�p�U�z
Æ�Û�¦�µ�w�x�.���µ�S�t�‘���`�o�n	—�b�”

�q�>���`�z t +1 
H�E�è�w�ú
\�Ý�µ�w�x�.���µ�S�›�z�Ž

�<�w�‘�O�t�G	\�`�h [2]�•

Nf (t +1) = ! ! Pf (t) ! Nf (t), (1)

! �x�•�ˆ�& (�Ò)

Nf (t) �x�z t 
H�E�è�w�ú
\�Ý�µ�w�x�.���µ�S�p�K�”�{ !
�x�ú
\�Ý�µ�w
ÿ�C�p�p�K�“�z�¢�ú
\�¬�U�[�T�’
R�¬�t

�s�”�‡�p�w
\���p�£�·�¢�ú
\�Ý�µ 1 �x�.�K�h�“�w
\�”

�ˆ�[
:�£�·�¢�ú
\�Ý�µ�w
Q
z�£�p
¯�^�•�” [3]�{�‡�h�z

Pf (t) �x�z�Ì�� t �t�S�M�o�z�ú
\�Ý�µ�U�ú
\�¦�µ�q�¦
Œ

�`�z�Í
H�E�›�’�b�\�q�U�p�V�”�¬�p�p�K�”�{ Knipling
�x�z�ú
\�Ý�µ�U 1 
H�E�K�h�“ 1 �s�i�Z�¦
Œ�b�”	Ô�ù�z

Pf (t) �x�z�Ì�� t �w�ú
\�¦�µ�t�0�b�”
Æ�Û�¦�µ�w
ì�0�x

�.���µ�S�w�n	—��
:�p�K�”�q�ß�Q�z�Ž�<�w�‘�O�t���Ü

�=�`�h�•

Pf (t) =
Nm (t)

Nm (t)+ S(t)
. (2)

Nm (t) �t�| S(t) �x�z�f�•�g�•�z t 
H�E�è�w�ú
\�¦�µ�t

�|
Æ�Û�¦�µ�w�x�.���µ�S�p�K�”�{�‡�h�z�Ü (2) �‘�“�z�ú


\�Ý�µ�U
Æ�Û�¦�µ�q�¦
Œ�b�”�¬�p�x�z�Ž�<�w�q�S�“�p

�K�”�•

PS(t) = 1 "
Nm (t)

Nm (t)+ S(T)
=

S(t)
Nm (t)+ S(t)

. (3)

�Ž	Í�w�Þ�Ã�ç�‘�“�z Knipling �x�z 1) �x�.���x�†���¢ !
= 1 �£�z 2) �ú
\�¬�w
Q
z�x 1:1�¢ Nf = Nm �£�z 3) �L�Â
Æ

�Û�¬
:�x�¤
H�E�p�°���¢ S(t) = S�£�q�>���̀ �z Nf (0) =
1,000,000, S = 2,000,000�w	s�8	Ý�6�T�’�z�ú
\�Ý�µ

�w�x�.���µ�S�w
:�‹�-�‰�›�æ�l�h�{�f�w�A�L�z 4 
H�E

�è�t�x�x�.���µ�S�x 1 �›�<�s�“�z��
ˆ�U�a
R�^�•�”�q

�'���`�h [2]�{
�™�t�z Berryman �x Knipling �w�Þ�Ã�ç�›�r
s�$�t�r

�M�o�M�” [3]�{�Ü (1) �›�r
s�$�t�r�X�q�z�\�w�Þ�Ã�ç�x

1 �m�w�†�����ç	Ý�6 N "
1 = 0 �q�z 1 �m�w
Æ�†�����ç	Ý�6

�› N "
2 = S/ (! " 1) �‹�m�{�\�•�x�z�ú
\�Ý�µ�w	s�8�x�.

���µ�S Nf (0) �U�z N "
2 �›�<�s�l�o�M�•�y�z��
ˆ�x
R�­

�`�¢�ú
\�Ý�µ�w�x�.���µ�S�x N "
1 = 0 �t	)���£�z	Í�s�l

�o�M�•�y�z��
ˆ�x�æ

�b�”�¢�ú
\�Ý�µ�w�x�.���µ�S�x


C�„�£�\�q�›�™�¯�`�o�M�”�{�‡�h�z N "
2 �‘�“�z�ú
\�¬�w

��
ˆ�t
ž�A�s
Æ�Û�¦�µ�w�7	–�x�.���µ�S�¢�Ÿ�„�L�Â�p

S" �£�›�z�Ž�<�w�‘�O�t�‹	Z�p�V�”�•

S" = ( ! " 1)Nf (0). (4)

Knipling �w�Z�€�p�x�z ! = 1 �q�”�T�•�o�M�”�h�Š�z
Æ

�Û�¬�U 1 �„�p�‹�M�•�y�¢ S > 0�£�z�7	4�$�t�x
ž�c��
ˆ

�›�a
R�p�V�”�\�q�t�s�l�o�`�‡�O�U�z�q�î�t�x�f�w�‘
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�O�s�\�q�x�I�\�’�s�M�{�\�•�x�z Knipling �w�Þ�Ã�ç�p

�x�z�ú
\�¬�w	��º�µ�S�®�L�•�¦
Œ�s
:�s�r�w�z	O�A�s


\�6�¶�$�A
É�U�ß�€�^�•�o�M�s�M�h�Š�p�K�”�{

3. Itöo �w�Þ�Ã�ç�q�f�w�&�;

Itöo �x�z�-�Ä�]�w�q���a�t�S�M�o�æ�˜�•�h�¢�æ�Û�Ì�¤

�t�0�b�” SIT �›
Ý���`�h�Þ�Ã�ç�›�Ï�™�`�z
:�‹�³�Û�á

�è�”�³�ã�ï�›�;�M�o�z��
ˆ�t
ž�A�s
Æ�Û�¦�µ�w�x�.
:

�›
*���`�h�{
t�x�z�ú
\�¬�w	��º�µ�S�®�L�q���s�¦
Œ

�›�ß�€�`�z�ú
\�Ý�µ�w�x�.���ˆ�6�›�Ž�<�w�‘�O�t�G	\

�`�h [4]�•

Nf (t +1) =
exp(! )

1+ { exp(! ) " 1} Nf (t)/K
! H (t) ! Nf (t).

(5)
K �x�ú
\�Ý�µ�w���¥	)�0�—�p�K�”�{ H (t) �x�z���s�¦
Œ

�›�ß�€�`�h	Ô�ù�t�z�Ì�� t �t�S�M�o�z�ú
\�Ý�µ�U�ú
\

�¦�µ�q�¦
Œ�`�z�
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