
ÉCOLE POLYTECH N IQU E
FÉDÉRALE DE LAUSANNE





◦
◦



◦
◦
◦

◦



◦
◦
◦



◦

◦

◦



[ ] [ ]

[ ]



!"#$%&'&(

)*+*,

!%-%./$0$"&$%!$



!"#$%&'&(

)*+,-

!%.%/0$1$"&$%!$ 2"!$2"3/'4"1
/#5'&(

36'7812"!3"2/'%&



!"#$%&'&(

)*+,*-

!%.%/0$1$"&$%!$ 2"!$2"3/'4"1
/#5'&(

678#&12"!3"2/'%&



!"#$"%

!"#$%

!"#"%

&'
()
'&

*

('
+,
-.

/'
0+

1' &'
()
'&

*

('
+,
-.

/'
0+

1'

&'
()
'&

*

('
+,
-.

/'
0+

1'

23,*'45,
&'()'&*,

67-/+78('+,-.9.: 23,*'45,
;')9,9-.

)097;5,8&(-:(',,
)097;5,8<=->

(-/-*5,
&(-:(',,

)097;5,8?'';/+)@

('&+9('
49,A.;'(B
,*+.;9.:



!"#$%

&'
()
'&

*

('
+,
-.

/'
0+

1'
$

∆
�

+1 [ ] ; +1 [ ]
�



!"#$%"&

'(
)*
('

+

)(
,-
./

0(
1,

2(
$%"

∆
�

+1 [ ] ; +1 [ ]
�



! "#!

∆
�

[ ] ; [ ]
�



!"#$%"&

!"#$&

!"#"&

'(
)*

+,

-.
/,
0(

1.
2/

3.

'(
)*

+,

-.
/,
0(

1.
2/

3.

'(
)*

+,

-.
/,
0(

1.
2/

3.

4.-5.)+'0(
"./,0('(6

7.5','0(

52'89:,;)-06-.,,
52'89:,;<=0>

52'89:,
?..91/5@ .A/66.-/+.

/(;/5+'0(

>5+'0(7B(/C'5,
-010+:,;)-.3'0*,
/5+'0(,

9.+.-'0-/+.
2/(9D-'+'(6

'C)-03.
2/(9D-'+'(6

800@;/+;
+2.;52'89

-.)/'-;C',E
*(9.-,+/(9'(6
F-.3.-,.
9B(/C'5,G

C/'(+/'(
52'89:,
50CC'+C.(+
F8./-('(6;1B;
+./52'(6G

2/(9D-'+'(6
1/,.9;0(
8/,+;,+/+.;H;
(.D;9.C0

)-.9'5+'0(
.--0-

)-.9'5+I
.--0-

52'89:,;).-5.)+I
.--0-

-010+:,;)-06-.,,



◦
◦

◦
◦
◦


