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d
iff

ér
en

ce
de

s
ve

ct
eu

rs
−→ u

et
−→ v

,
le

ve
ct

eu
r

no
té

−→ u
−

−→ v
ég

al
à
−→ u

+
( −

−→ v
) .

C
on

sé
qu

en
ce

:
−→ u

−
−→ u

=
−→ 0

©
P
a
sc

a
l
B
ra

ch
et

(C
C

B
Y

N
C

S
A

)
V
ec

te
u
rs

d
u

p
la

n
-

S
ec

o
n
d
e

ht
tp

s:
//

ww
w.

xm
1m

at
h.

ne
t

1
0
/
2
1



S
o
m

m
e

et
d
iff

ér
en

ce
d
e

2
v
ec

te
u
rs

2.
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ffé
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nc
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de

de
ux

ve
ct
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rs

E
xe

m
pl

e(
s)

1)
T
ra

ce
r
−→ u

−
−→ v

da
ns

le
s

ca
s

su
iv

an
ts

(∗
)

:

−→ u

−→ v

−→ u

−→ v

C
or

re
ct

io
n

:
on

pl
ac

e
l’o

pp
os

é
de

−→ v
au

bo
ut

de
−→ u

−→ u

−→ v

−−→
v

−→ u
−

−→ v
−→ u

−→ v −−→
v

−→ u
−
−→ v
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S
o
m

m
e

et
d
iff

ér
en

ce
d
e

2
v
ec

te
u
rs

2.
So

m
m

e
et

di
ffé

re
nc

e
de

de
ux

ve
ct

eu
rs

E
xe

m
pl

e(
s)

2)
Si

m
pl

ifi
er

le
s

ex
pr

es
si

on
s

su
iv

an
te

s
:

1
−−→ A
B

−
−−→ A
C

-
R
ép

o
n
se

:
−−→ A
B

−
−−→ A
C

=
−−→ A
B

+
−−→ C
A

=
−−→ C
A

+
−−→ A
B

=
−−→ C
B

2
−−→ A
B

−
−−→ A
D

+
−−→ B
C

-
R
ép

o
n
se

:
−−→ A
B

−
−−→ A
D

+
−−→ B
C

=
−−→ A
B

+
−−→ D

A
+

−−→ B
C

=
−−→ D

A
+

−−→ A
B

+
−−→ B
C

=
−−→ D

B
+

−−→ B
C

=
−−→ D

C

3
−−→ A
D

+
−−→ B
C

−
−−→ A
C

−
−−→ B
D

-
R
ép

o
n
se

:
−−→ A
D

+
−−→ B
C

−
−−→ A
C

−
−−→ B
D

=
−−→ A
D

+
−−→ B
C

+
−−→ C
A

+
−−→ D

B

=
−−→ A
D

+
−−→ D

B
+

−−→ B
C

+
−−→ C
A

=
−−→ A
B

+
−−→ B
A

=
−→ 0

.

3)
P

la
ce

r
le

s
po

in
ts

M
et

P
te

ls
qu

e
−−
→

A
M

=
−→ A
B

−
−→ A
C

et
−−→ P
B

=
−
−→ A
C

+
−−→ B
C

.
(∗

)

A

B
C

C
or

re
ct

io
n

:
−−
→

A
M

=
−−→ A
B

−
−−→ A
C

⇔
−−
→

A
M

=
−−→ C
A

+
−−→ A
B

=
−−→ C
B

−−→ P
B

=
−
−−→ A
C

+
−−→ B
C

⇔
−−→ P
B

=
−−→ B
C

+
−−→ C
A

=
−−→ B
A

⇔
−−→ B
P

=
−−→ A
B

A

B
C

M
−−→ CB

P

−→ AB
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r
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n
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3.
M

ul
ti

pl
ic

at
io

n
d’

un
ve

ct
eu

r
pa

r
un

ré
el

D
éfi

ni
ti

on

P
ou

r
to

ut
ve

ct
eu

r
−→ u

et
po

ur
to

ut
ré

el
k
,
on

ap
pe

lle
p
ro

d
u
it

d
e
−→ u

p
ar

k
,
le

ve
ct

eu
r

no
té

k
−→ u

te
l
qu

e
:

Si
−→ u

̸=
−→ 0

et
si

k
>

0
al

or
s
k
−→ u

a
m

êm
e

di
re

ct
io

n
et

m
êm

e
se

ns
qu

e
−→ u

et
lo

ng
ue

ur
de

(k
−→ u

)
=

k
×

(l
on

gu
eu

r
de

−→ u
).

Si
−→ u

̸=
−→ 0

et
si

k
<

0
al

or
s
k
−→ u

a
m

êm
e

di
re

ct
io

n
qu

e
−→ u

,
es

t
de

se
ns

co
nt

ra
ir

e
de

ce
lu

i
de

−→ u
et

lo
ng

ue
ur

de
(k
−→ u

)
=

(−
k
)
×

(l
on

gu
eu

r
de

−→ u
).

−→ uk
−→ u

(k
>

0
)

k
−→ u

(k
<

0
)

Si
−→ u

=
−→ 0

ou
si

k
=

0
,
al

or
s
k
−→ u

=
−→ 0

.
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E
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1)
C

on
st

ru
ir

e
2
−→ u

,
−
3
−→ u

,
3 4
−→ v

et
−

1 4
−→ v

da
ns

la
fig

ur
e

ci
-d

es
so

us
(∗

)
:

−→ u

−→ v

C
or

re
ct

io
n

:

−→ u

−→ v

2−→ u

−3
−→ u

3 4
−→ v

−
1 4
−→ v
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3.
M

ul
ti

pl
ic

at
io

n
d’

un
ve

ct
eu

r
pa

r
un

ré
el

E
xe

m
pl

e(
s)

2)
D

an
s

la
fig

ur
e

ci
-c

on
tr

e
(∗

)
:

P
ou

r
pl

ac
er

le
p
oi

nt
M

te
l
qu

e
−−
→

A
M

=
1 2

−−→ A
B

,
on

a
co

ns
tr

ui
t

1 2

−−→ A
B

en
pa

rt
an

t
de

A
.

P
ou

r
pl

ac
er

le
p
oi

nt
P

te
l
qu

e
−→ A
P

=
1 2

−→ A
C

+
1 3

−−→ B
A

,
on

a
co

ns
tr

ui
t

1 2

−→ A
C

en
pa

rt
an

t
de

A
,
pu

is
on

a
pl

ac
é

au
b
ou

t
un

re
pr

és
en

ta
nt

de
1 3

−−→ B
A

.

P
ou

r
pl

ac
er

le
p
oi

nt
Q

te
l
qu

e
−−→ C
Q

=
1 4

−→ A
C

−
1 2

−−→ B
C

,
on

a
co

ns
tr

ui
t

1 4

−→ A
C

en
pa

rt
an

t
de

C
,
pu

is
on

a
pl

ac
é

au
b
ou

t
un

re
pr

és
en

ta
nt

de
−

1 2

−−→ B
C

.
AB

C

1 2

−→ AB

M

1 2

−→ AC
1 3

−→ B
A

P

1 4

−→ AC−
1 2

−−→ B
C

Q
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M
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r
pa

r
un

ré
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P
ro
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(s

)

P
ou

r
to

us
ve

ct
eu

rs
−→ u

et
−→ v

et
po

ur
to

us
ré

el
s
k

et
k
′
:

k
( k

′−→ u
)
=

(k
k
′ )
−→ u

-
ex

em
pl

e
:
2
( 4

−→ u
)
=

(2
×

4
)
−→ u

=
8
−→ u

k
( −→ u

+
−→ v

)
=

k
−→ u

+
k
−→ v

-
ex

em
pl

e
:
−
6
( −→ u

+
−→ v

)
=

−
6
−→ u

−
6
−→ v

(k
+

k
′ )
−→ u

=
k
−→ u

+
k
′−→ u

-
ex

em
pl

e
:
2
−→ u

−
1 2
−→ u

=
( 2

−
1 2

) −→
u

=
3 2
−→ u

E
xe

m
pl

e(
s)

Si
m

pl
ifi

er
le

s
ex

pr
es

si
on

s
su

iv
an

te
s

:
1 2
−→ u

−
1 3
−→ u

=
1 2
×

3 3
−→ u

−
1 3
×

2 2
−→ u

=
3 6
−→ u

−
2 6
−→ u

=
1 6
−→ u

3
−→ u

−
2
−→ v

−
−→ u

−
2
( −→ u

−
−→ v

)
=

2
−→ u

−
2
−→ v

−
2
−→ u

+
2
−→ v

=
−→ 0

3
( 2

−→ u
−

−→ v
) −

2
( 3

−→ u
+

1 2
−→ v

)
=

6
−→ u

−
3
−→ v

−
6
−→ u

−
−→ v

=
−
4
−→ v
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V
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te
u
rs
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n
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4.
V

ec
te

ur
s

co
lin

éa
ir

es
-

D
ro

it
es

pa
ra

llè
le

s
-

P
oi

nt
s

al
ig

né
s

D
éfi

ni
ti

on

D
eu

x
ve

ct
eu

rs
−→ u

et
−→ v

so
nt

di
ts

co
li
n
éa

ir
es

s’
il

ex
is

te
un

ré
el

k
te

l
qu

e
−→ u

=
k
−→ v

.

▶
R

em
ar

qu
e

:
P
ou

r
to

ut
ve

ct
eu

r
−→ u

,
0
−→ u

=
−→ 0

.
D

on
c

le
ve

ct
eu

r
nu

l
es

t
co

lin
éa

ir
e

à
to

us
le

s
ve

ct
eu

rs
.

P
ro

pr
ié

té
(s

)

D
ir
e

qu
e

de
ux

ve
ct

eu
rs

no
n

nu
ls

on
t
m

êm
e

di
re

ct
io

n
éq

ui
va

ut
à

di
re

qu
’i
ls

so
nt

co
lin

éa
ir
es

.

E
n

eff
et

:
Si

−→ u
et

−→ v
on

t
la

m
êm

e
di

re
ct

io
n

al
or

s
on

a
−→ u

=
k
−→ v

av
ec

k
=

lo
n
gu

eu
r

d
e
−→ u

lo
n
gu

eu
r

d
e
−→ v

s’
ils

so
nt

de

m
êm

e
se

ns
et

av
ec

k
=

−
lo

n
gu

eu
r

d
e
−→ u

lo
n
gu

eu
r

d
e
−→ v

s’
ils

so
nt

de
se

ns
co

nt
ra

ir
e.

Il
s

so
nt

do
nc

bi
en

co
lin

éa
ir

es
.

E
t

si
on

a
−→ u

=
k
−→ v

al
or

s
ils

so
nt

,
pa

r
dé

fin
it

io
n

de
la

m
ul

ti
pl

ic
at

io
n

d’
un
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ct

eu
r
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un
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el
,
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m
êm

e
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re
ct

io
n.
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n
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pe
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d
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d’
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e
dr
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ut
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ct

eu
r
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é
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di
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s
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la
dr

oi
te

.
(c

’e
st

un
ve

ct
eu

r
qu

i
«

in
di

qu
e

»
la

di
re

ct
io

n
de

la
dr

oi
te

)

A

B

P
ro

pr
ié

té
(s

)

D
ir
e

qu
e

de
ux

dr
oi

te
s

so
nt

pa
ra

llè
le

s
éq

ui
va

ut
à

di
re

qu
’e

lle
s

on
t
de

s
ve

ct
eu

rs
di

re
ct

eu
rs

co
lin

éa
ir
es

.

▶
A

p
p
li
ca

ti
on

:
M

on
tr

er
qu

e
le

s
dr

oi
te

s
(A

B
)

et
(C

D
)

so
nt

pa
ra

llè
le

s
éq

ui
va

ut
à

m
on

tr
er

qu
’il

ex
is

te
un
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el

k
te
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e
−→ A
B

=
k
−−→ C
D

.
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B
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D

©
P
a
sc

a
l
B
ra

ch
et

(C
C

B
Y

N
C

S
A

)
V
ec

te
u
rs

d
u

p
la

n
-

S
ec

o
n
d
e

ht
tp

s:
//

ww
w.

xm
1m

at
h.

ne
t

1
8
/
2
1



V
ec

te
u
rs

co
li
n
éa

ir
es

4.
V
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ur
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éa
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D
ro

it
es

pa
ra

llè
le

s
-

P
oi

nt
s

al
ig

né
s

E
xe

m
pl

e(
s)

D
an

s
la

fi
gu

re
ci

-c
on

tr
e

(∗
)

:

1
P
la

ce
r

le
s

p
oi

n
ts

M
et

P
te

ls
q
u
e
−−
→

A
M

=
2 3

−−→ A
B

et
−−→ B
P

=
1 2

−−→ A
C

+
1 3

−−→ B
A

.

2
M

on
tr

er
q
u
e

le
s

d
ro

it
es

(M
P
)

et
(A

C
)

so
n
t

p
ar

al
lè

le
s.

R
ép

o
n
se

:
on

va
m

on
tr

er
q
u
e

le
s

ve
ct

eu
rs

−−
→

M
P

et
−−→ A
C

so
n
t

co
li
n
éa

ir
es

.
P
ou

r
ce

la
,
on

ch
er

ch
e

à
d
éc

om
p
os

er
−−
→

M
P

av
ec

la
re

la
ti

on
d
e

C
h
as

le
s

en
p
as

sa
n
t

p
ar

le
s

p
oi

n
ts

av
ec

le
sq

u
el

s
M

et
P

so
n
t

d
éfi

n
is

d
an

s
l’
én

on
cé

.
M

es
t

d
on

n
é

d
an

s
l’
én

on
cé

av
ec

A
et

P
es

t
d
on

n
é

av
ec

B
,
d
’o

ù
la

d
éc

om
p
os

it
io

n
q
u
e

l’
on

va
u
ti

li
se

r
:

−−
→

M
P

=
−−
→

M
A

+
−−→ A
B

+
−−→ B
P

=
−

2 3

−−→ A
B

+
−−→ A
B

+
1 2

−−→ A
C

+
1 3

−−→ B
A

=
2 3

−−→ B
A

+
1 3

−−→ B
A

−
−−→ B
A

+
1 2

−−→ A
C

=
−−→ B
A

−
−−→ B
A

+
1 2

−−→ A
C

=
1 2

−−→ A
C

L
es

ve
ct

eu
rs

−−
→

M
P

et
−−→ A
C

so
n
t

co
li
n
éa

ir
es

ca
r

on
a

m
on

tr
é

q
u
’i
l
ex

is
ta

it
u
n

ré
el

k
te

l
q
u
e
−−
→

M
P

=
k
−−→ A
C

.
C

e
q
u
i

p
ro

u
ve

q
u
e

le
s

d
ro

it
es
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P
)

et
(A

C
)

so
n
t

p
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al
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s.

A
B
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2 3

−→ AB
M
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−→ AC

1 3

−→ B
A

P
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