
cours 2

1.2 FONCTIONS 
VECTORIELLES, COURBES 

ET SURFACES 



Au dernier cours, nous avons vu

Survol des cours calcul différentiel, calcul intégral et 
algèbre linéaire. 
Introduction des idées que nous verrons cette session.



Aujourd’hui, nous allons voir

Fonctions vectorielles 

Comment les visualiser 

Limite  

Surfaces paramétrées



On a déjà vu les fonctions de la forme
f : R �! R

<latexit sha1_base64="ytxHWl3J3El/KiKavPgwu71Bzxs="></latexit><latexit sha1_base64="ytxHWl3J3El/KiKavPgwu71Bzxs="></latexit><latexit sha1_base64="ytxHWl3J3El/KiKavPgwu71Bzxs="></latexit><latexit sha1_base64="ytxHWl3J3El/KiKavPgwu71Bzxs="></latexit>

~r : R �! R2
<latexit sha1_base64="oR7WNJ5BDcbw+7EE5fbfezzKsyA="></latexit><latexit sha1_base64="oR7WNJ5BDcbw+7EE5fbfezzKsyA="></latexit><latexit sha1_base64="oR7WNJ5BDcbw+7EE5fbfezzKsyA="></latexit><latexit sha1_base64="oR7WNJ5BDcbw+7EE5fbfezzKsyA="></latexit>

x 7�! f(x)
<latexit sha1_base64="RImMqKPne7idc0aUvLEVQmpY+54="></latexit><latexit sha1_base64="RImMqKPne7idc0aUvLEVQmpY+54="></latexit><latexit sha1_base64="RImMqKPne7idc0aUvLEVQmpY+54="></latexit><latexit sha1_base64="RImMqKPne7idc0aUvLEVQmpY+54="></latexit>

t 7�! ~r(t)
<latexit sha1_base64="DtbUPBUzViBqsXWyjQer/0c00Go="></latexit><latexit sha1_base64="DtbUPBUzViBqsXWyjQer/0c00Go="></latexit><latexit sha1_base64="DtbUPBUzViBqsXWyjQer/0c00Go="></latexit><latexit sha1_base64="DtbUPBUzViBqsXWyjQer/0c00Go="></latexit>

= (f(t), g(t))
<latexit sha1_base64="xKgmC1tlhc4RVD8JkNQi9gmDBYE="></latexit><latexit sha1_base64="xKgmC1tlhc4RVD8JkNQi9gmDBYE="></latexit><latexit sha1_base64="xKgmC1tlhc4RVD8JkNQi9gmDBYE="></latexit><latexit sha1_base64="xKgmC1tlhc4RVD8JkNQi9gmDBYE="></latexit>

~r : R �! R3
<latexit sha1_base64="vk9wPTpdX5qULjbANdYSwf3Rf3k="></latexit><latexit sha1_base64="vk9wPTpdX5qULjbANdYSwf3Rf3k="></latexit><latexit sha1_base64="vk9wPTpdX5qULjbANdYSwf3Rf3k="></latexit><latexit sha1_base64="vk9wPTpdX5qULjbANdYSwf3Rf3k="></latexit>

= (f(t), g(t), h(t))
<latexit sha1_base64="SUNPHsF77kbuNhLwqolMz9L9p9M="></latexit><latexit sha1_base64="SUNPHsF77kbuNhLwqolMz9L9p9M="></latexit><latexit sha1_base64="SUNPHsF77kbuNhLwqolMz9L9p9M="></latexit><latexit sha1_base64="SUNPHsF77kbuNhLwqolMz9L9p9M="></latexit>

t 7�! ~r(t)
<latexit sha1_base64="DtbUPBUzViBqsXWyjQer/0c00Go="></latexit><latexit sha1_base64="DtbUPBUzViBqsXWyjQer/0c00Go="></latexit><latexit sha1_base64="DtbUPBUzViBqsXWyjQer/0c00Go="></latexit><latexit sha1_base64="DtbUPBUzViBqsXWyjQer/0c00Go="></latexit>

~r : R �! Rn
<latexit sha1_base64="MraIf2ilsw5HB2bxstJJC8cWqAE="></latexit><latexit sha1_base64="MraIf2ilsw5HB2bxstJJC8cWqAE="></latexit><latexit sha1_base64="MraIf2ilsw5HB2bxstJJC8cWqAE="></latexit><latexit sha1_base64="MraIf2ilsw5HB2bxstJJC8cWqAE="></latexit>

= (f1(t), f2(t), . . . , fn(t))
<latexit sha1_base64="nTmCyDOBC1s9B+nYe3HUqBL3XyA="></latexit><latexit sha1_base64="nTmCyDOBC1s9B+nYe3HUqBL3XyA="></latexit><latexit sha1_base64="nTmCyDOBC1s9B+nYe3HUqBL3XyA="></latexit><latexit sha1_base64="nTmCyDOBC1s9B+nYe3HUqBL3XyA="></latexit>

t 7�! ~r(t)
<latexit sha1_base64="DtbUPBUzViBqsXWyjQer/0c00Go="></latexit><latexit sha1_base64="DtbUPBUzViBqsXWyjQer/0c00Go="></latexit><latexit sha1_base64="DtbUPBUzViBqsXWyjQer/0c00Go="></latexit><latexit sha1_base64="DtbUPBUzViBqsXWyjQer/0c00Go="></latexit>

Aujourd’hui nous allons explorer les fonctions vectorielles.

= y
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



Exemple ~r(t) = (1, 3) + t(1,�1)
<latexit sha1_base64="BVCvstB1sCZXMbNmadWulxfxFyI="></latexit><latexit sha1_base64="BVCvstB1sCZXMbNmadWulxfxFyI="></latexit><latexit sha1_base64="BVCvstB1sCZXMbNmadWulxfxFyI="></latexit><latexit sha1_base64="BVCvstB1sCZXMbNmadWulxfxFyI="></latexit>

= (1 + t, 3� t)
<latexit sha1_base64="+/ax3IRNAE+dxMi1GhntadaL8HY="></latexit><latexit sha1_base64="+/ax3IRNAE+dxMi1GhntadaL8HY="></latexit><latexit sha1_base64="+/ax3IRNAE+dxMi1GhntadaL8HY="></latexit><latexit sha1_base64="+/ax3IRNAE+dxMi1GhntadaL8HY="></latexit>



Exemple ~r(t) = (t, t2)
<latexit sha1_base64="UZXlysglZc9vyNMHBcbXzlJPfcg="></latexit><latexit sha1_base64="UZXlysglZc9vyNMHBcbXzlJPfcg="></latexit><latexit sha1_base64="UZXlysglZc9vyNMHBcbXzlJPfcg="></latexit><latexit sha1_base64="UZXlysglZc9vyNMHBcbXzlJPfcg="></latexit>

x = t
<latexit sha1_base64="z4MLmKX7Kb9N7kDT9D7TBnc7UAg="></latexit><latexit sha1_base64="z4MLmKX7Kb9N7kDT9D7TBnc7UAg="></latexit><latexit sha1_base64="z4MLmKX7Kb9N7kDT9D7TBnc7UAg="></latexit><latexit sha1_base64="z4MLmKX7Kb9N7kDT9D7TBnc7UAg="></latexit>

y = t2
<latexit sha1_base64="+2yAOIuk+XkBM6MDf0mnE6tnKzs="></latexit><latexit sha1_base64="+2yAOIuk+XkBM6MDf0mnE6tnKzs="></latexit><latexit sha1_base64="+2yAOIuk+XkBM6MDf0mnE6tnKzs="></latexit><latexit sha1_base64="+2yAOIuk+XkBM6MDf0mnE6tnKzs="></latexit>

= x2
<latexit sha1_base64="vK/puGmV2wZB5o0AZIi9FZrBiJo="></latexit><latexit sha1_base64="vK/puGmV2wZB5o0AZIi9FZrBiJo="></latexit><latexit sha1_base64="vK/puGmV2wZB5o0AZIi9FZrBiJo="></latexit><latexit sha1_base64="vK/puGmV2wZB5o0AZIi9FZrBiJo="></latexit>



Exemple Cercle x2 + y2 = 1
<latexit sha1_base64="vYMsS494V6/CXRl/NOeRbxFK310="></latexit><latexit sha1_base64="vYMsS494V6/CXRl/NOeRbxFK310="></latexit><latexit sha1_base64="vYMsS494V6/CXRl/NOeRbxFK310="></latexit><latexit sha1_base64="vYMsS494V6/CXRl/NOeRbxFK310="></latexit>

~r(t) = (cos t, sin t)
<latexit sha1_base64="F06eQZ+MAHBdNgU3bpoyGUI5be8="></latexit><latexit sha1_base64="F06eQZ+MAHBdNgU3bpoyGUI5be8="></latexit><latexit sha1_base64="F06eQZ+MAHBdNgU3bpoyGUI5be8="></latexit><latexit sha1_base64="F06eQZ+MAHBdNgU3bpoyGUI5be8="></latexit>



Exemple Folium de Descartes

~r(t) =

✓
3t

1 + t3
,

3t2

1 + t3

◆

<latexit sha1_base64="bdZk2L2r4W9d6n8RbBJVxI05B7g="></latexit><latexit sha1_base64="bdZk2L2r4W9d6n8RbBJVxI05B7g="></latexit><latexit sha1_base64="bdZk2L2r4W9d6n8RbBJVxI05B7g="></latexit><latexit sha1_base64="bdZk2L2r4W9d6n8RbBJVxI05B7g="></latexit>

x3 + y3 = 3xy
<latexit sha1_base64="otr/EBYIF3HrPLSb21lyjA04a6Q="></latexit><latexit sha1_base64="otr/EBYIF3HrPLSb21lyjA04a6Q="></latexit><latexit sha1_base64="otr/EBYIF3HrPLSb21lyjA04a6Q="></latexit><latexit sha1_base64="otr/EBYIF3HrPLSb21lyjA04a6Q="></latexit>



Exemple ~r(t) = (1 + t, 1� t, 1 + t)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

~d = (1,�1, 1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

La droite de vecteur directeur

~OA = (1, 1, 1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

passant par le point 



Exemple cos2 t+ sin2 t = 1
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

puisque~r(t) =

✓
cos t, sin t,

t

4

◆

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

la courbe est sur le cylindre x2 + y2 = 1
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



Faites les exercices suivants

p.700 # 5, 7, 9, 10, 12 et 16 



Une façon pour aider à visualiser une courbe dans l’espace est de 
regarder ses projections sur les plans de coordonnés. 

x
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

y
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

z
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

z
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

y
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

✓
cos t+ 2,

t

2

◆

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

~r(t) =

✓
cos t+ 2, sin t+ 2,

t

2

◆

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

(cos t+ 2, sin t+ 2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

✓
sin t+ 2,

t

2

◆

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



Exemple

x
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

y
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

z
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

z
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

y
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

~r(t) =
�
t, t2, t3

�
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

�
t, t2

�
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

�
t2, t3

�
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

�
t, t3

�
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



x
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

y
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

z
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

z
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

y
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

(cos t+ 2, sin 3t+ 2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

~r(t) = (cos t+ 2, sin t+ 2, sin 3t+ 2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

(sin t+ 2, sin 3t+ 2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

(cos t+ 2, sin t+ 2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



On peut construire certaines courbes en regardant l’intersection de 
deux surfaces.

z = 1� x� y
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x2 + y2 = 1
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Le cylindre

x+ y + z = 1
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Le plan

~r(t) = (cos t, sin t, 1� cos t� sin t)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

= 1� cos t� sin t
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

y = sin t
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x = cos t
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



Faites les exercices suivants

p.700 # 13, 14, 19 à 28



~r(t) = (f(t), g(t), h(t))
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



~r(t) = (f(t), g(t), h(t))
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



Définition ~r(t) = (f(t), g(t), h(t))
<latexit sha1_base64="YI1XQpEvwQT3P4c6ui8nM7tutRw="></latexit><latexit sha1_base64="YI1XQpEvwQT3P4c6ui8nM7tutRw="></latexit><latexit sha1_base64="YI1XQpEvwQT3P4c6ui8nM7tutRw="></latexit><latexit sha1_base64="YI1XQpEvwQT3P4c6ui8nM7tutRw="></latexit>

lim
t!a

~r(t)
<latexit sha1_base64="isyOl1WFYoLsDS4cSAgGKwdlnTQ="></latexit><latexit sha1_base64="isyOl1WFYoLsDS4cSAgGKwdlnTQ="></latexit><latexit sha1_base64="isyOl1WFYoLsDS4cSAgGKwdlnTQ="></latexit><latexit sha1_base64="isyOl1WFYoLsDS4cSAgGKwdlnTQ="></latexit>

=
⇣
lim
t!a

f(t), lim
t!a

g(t), lim
t!a

h(t)
⌘

<latexit sha1_base64="r94bUmS5QhVTj5St9ZNcWxDvjBY="></latexit><latexit sha1_base64="r94bUmS5QhVTj5St9ZNcWxDvjBY="></latexit><latexit sha1_base64="r94bUmS5QhVTj5St9ZNcWxDvjBY="></latexit><latexit sha1_base64="r94bUmS5QhVTj5St9ZNcWxDvjBY="></latexit>

La limite d’une fonction vectorielle est

Définition

On dit qu’une fonction vectorielle est continue en            sit = a
<latexit sha1_base64="hdx+xJ1E2W7lzSP/+i/Z2lU/yT4="></latexit><latexit sha1_base64="hdx+xJ1E2W7lzSP/+i/Z2lU/yT4="></latexit><latexit sha1_base64="hdx+xJ1E2W7lzSP/+i/Z2lU/yT4="></latexit><latexit sha1_base64="hdx+xJ1E2W7lzSP/+i/Z2lU/yT4="></latexit>

lim
t!a

~r(t) = ~r(a)
<latexit sha1_base64="+DDEY7ky/t2ky4wB6ybexhEUSU8="></latexit><latexit sha1_base64="+DDEY7ky/t2ky4wB6ybexhEUSU8="></latexit><latexit sha1_base64="+DDEY7ky/t2ky4wB6ybexhEUSU8="></latexit><latexit sha1_base64="+DDEY7ky/t2ky4wB6ybexhEUSU8="></latexit>



Exemple ~r(t) = (t, sin t, cos t)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

lim
t!⇡

2

~r(t)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

=

✓
lim
t!⇡

2

t, lim
t!⇡

2

sin t, lim
t!⇡

2

cos t

◆

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Exemple ~r(t) =

✓
e�t,

4

1� t
,
4t2 + t

5t2 � 6

◆

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

lim
t!1

~r(t)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

=

✓
lim
t!1

e�t, lim
t!1

4

1� t
, lim
t!1

4t2 + t

5t2 � 6

◆

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

=

✓
0, 0,

4

5

◆

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

=
⇣⇡
2
, 1, 0

⌘

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



Faites les exercices suivants

p.699 # 1 à 4



On vient de voir comment obtenir une courbe à l’aide d’une fonction 
vectorielle à un paramètre. 

~r(t)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

De manière analogue, on peut obtenir une surface à l’aide d’une 
fonction vectorielle à deux paramètres. 

~r(u, v) = (f(u, v), g(u, v), h(u, v))
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



Exemple ~r(u, v) =
⇣
1 + u� v, 1� u+ v, 3 +

u

2
+ v

⌘

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

= (1, 1, 3) + u

✓
1,�1,

1

2

◆
+ v(�1, 1, 1)

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Plan



Exemple ~r(✓, h) = (cos ✓, sin ✓, h)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Cylindre



Exemple ~r(t, ✓) = (t cos ✓, t sin ✓, t)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Cône



Exemple ~r(✓,�) = (cos ✓ sin�, sin ✓ sin�, cos�)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Sphère



Exemple ~r(u, v) = ((2 + sin v) cosu, (2 + sin v) sinu, u+ cos v)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



Exemple On peut aussi voir une surface de révolution 
d’une fonction                , comme vu en NYB. (x, f(x))

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

~r(x, ✓) = (x, f(x) cos ✓, f(x) sin ✓)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



Faites les exercices suivants

p.731 # 1 à 6 et 13 à 18



Aujourd’hui, nous avons vu

Fonctions vectorielles 

Comment les visualiser 

Limite  

Surfaces paramétrées



Devoir:

p.699 # 1 à 28, 35 à 40 et 43 à 45 

p.731 # 1 à 26


