
2 ?
2

e1 = (1, 0), e2 = (0, 1), u = (�2, 3), v = (4,�6)

{u, v} 2

{e1, v} 2

2

v = �2u. w w = �u+µv, w = (�� 2µ)u,
w u e1 u
e1 u v, {u, v}

2.

w = (a, b) 2 w =
⇣
a+

2

3
b
⌘
e1 �

b

6
v.

� 2 , {e1 + �e2, e2} 2.

??

(1, 2, 2), (�2, 0, 2), (�2, 2,�1) 3

(0, 0, 2, 0), (2, 0,�2, 0), (�2, 2,�1, 0) 4

1, 1 + x, 1 + x+ x2, 1 + x+ x2 + x3
3[x]

2x� x3 + 1, 5x2 + x3, x2 � 3x3
3[x]

{(1, 2, 2), (�2, 0, 2), (�2, 2,�1)}
� · (1, 2, 2) + µ · (�2, 0, 2) + ⌘ · (�2, 2,�1) = 0,

8
><

>:

�� 2µ� 2⌘ = 0

2�+ 2⌘ = 0

2�+ 2µ� ⌘ = 0

()

8
><

>:

3�� 2µ = 0

�+ ⌘ = 0

3�+ 2µ = 0

()

8
><

>:

� = 0

µ = 0

⌘ = 0

.

V n V n
3 3, {(1, 2, 2), (�2, 0, 2), (�2, 2,�1)}

3 .

{(0, 0, 2, 0), (2, 0,�2, 0), (�2, 2,�1, 0)}
� · (0, 0, 2, 0) + µ · (2, 0,�2, 0) + ⌘ · (�2, 2,�1, 0) = 0

8
><

>:

2µ� 2⌘ = 0

2⌘ = 0

2�� 2µ� ⌘ = 0

()

8
><

>:

� = 0

µ = 0

⌘ = 0

.

(0, 0, 0, 1) 2 4

{(0, 0, 2, 0), (2, 0,�2, 0), (�2, 2,�1, 0)},
4 .

05/10/2020

neon mentre quiche lice , dove ella n'est pas une base .

O o

M
. q . lei , o} est
libre et générative :

-

HeatZio = (ai 472 ,
- 6 Zz) = fa, b)

⇒{It
47
,

= a

- 622 = b

Z
,
= a t} b

@
-

⇒ { z
,
= -¥

Thàoàme 1.21@
-

din* (FI)= 3
⑧

_

⑧ On monta quiella n'est pas générative avec une contre-esempli .

→ dono pas base .



{1, 1 + x, 1 + x + x2, 1 + x + x2 + x3} 3[x]
� · 1 + µ · (1 + x) + ⌘ · (1 + x+ x2) + ⌫ · (1 + x+ x2 + x3) = 0 x 2 ,

8
>>><

>>>:

�+ µ+ ⌘ + ⌫ = 0

µ+ ⌘ + ⌫ = 0

⌘ + ⌫ = 0

⌫ = 0

()

8
>>><

>>>:

� = 0

µ = 0

⌘ = 0

⌫ = 0

.

{1, 1+ x, 1+ x+ x2, 1+ x+ x2 + x3} 3[x].

3[x] 4, 4

3[x]. {1, x, x2, x3} 3[x]

x3 = (1 + x+ x2 + x3)� (1 + x+ x2), x2 = (1 + x+ x2)� (1 + x), x = (1 + x)� 1.

2x� x3 + 1, 5x2 + x3, x2 � 3x3
3[x] �, µ, ⌘ 2

� · (2x� x3 + 1) + µ · (5x2 + x3) + ⌘ · (x2 � 3x3) = 0 x 2 .

8
>>><

>>>:

� = 0

2� = 0

5µ� ⌘ = 0

��+ µ� 3⌘ = 0

()

8
><

>:

� = 0

µ = 0

⌘ = 0

.

3[x].
3 3[x] 4

??

F( , )

f(x) = 3x2, g(x) = 2x4

f(x) = cos(x), g(x) = cos(2x), h(x) = cos(4x)

f(x) = 3x, g(x) = 3x+3

f(x) = 3x, g(x) = 3x
2

, h(x) = 3x
3

�, µ 2 F (x) = � · 3x2 + µ · 2x4 ⌘ 0.

F 0(x) =
d

dx
(� · 3x2 + µ · 2x4) = 6�x+ 8µx3 ⌘ 0.

x = 1.

(
3�+ 2µ = 0

6�+ 8µ = 0
()

(
3�+ 2µ = 0

4µ = 0
()

(
� = 0

µ = 0
.

{f(x), g(x)}
�, µ, ⌘ 2 F (x) = � cos(x)+µ cos(2x)+⌘ cos(4x) ⌘ 0.

F (x) x1 = 0, x2 =
⇡

2
, x3 = ⇡

8
><

>:

�+ µ+ ⌘ = 0

�µ+ ⌘ = 0

��+ µ+ ⌘ = 0

()

8
><

>:

� = 0

µ+ ⌘ = 0

µ� ⌘ = 0

()

8
><

>:

� = 0

µ = 0

⌘ = 0

.

{f(x), g(x), h(x)}
g(x) = 3x+3 = 27·3x = 27·f(x). � = 27 µ = �1 �·f(x)+µ·g(x) ⌘ 0,

f(x), g(x)

•
-

✓

telo

⑧
_

a

Thèàevne 1.17 : Tante faville libro pentetre complete de manière à

g.
frames una base .

ci

} c'est pourobtenir 2 èqq .
ln 2 incomincio

.

C'est just une
pagar de le faire

0
qui



�, µ, ⌘ 2 F (x) = � · 3x + µ · 3x2

+ ⌘ · 3x3 ⌘ 0.

F 0(x) =
d

dx
(� · 3x + µ · 3x

2

+ ⌘ · 3x
3

) = � ln(3)3x + 2µ ln(3)x · 3x
2

+ 3⌘ ln(3)x2 · 3x
3

⌘ 0.

F (x), F 0(x) x1 = 0 F 0(x)
x2 = 1.

8
><

>:

�+ µ+ ⌘ = 0

� = 0

�+ 2µ+ 3⌘ = 0

()

8
><

>:

� = 0

µ+ ⌘ = 0

2µ+ 3⌘ = 0

()

8
><

>:

� = 0

µ = 0

⌘ = 0

.

{f(x), g(x), h(x)}

? ? ?

a0, a1 a0 6= a1 f0 f1
fi(aj) = 0, i 6= j, fi(ai) = 1, i = 0, 1

f0 f1 1[x]

g 2 1[x] �0f0 + �1f1 �0,�1 2
b0, b1 2 F 2 1[x] F (ai) = bi, i = 0, 1.

m > 1 a0, . . . , am ai 6= aj , i 6= j
b0, . . . , bm 2 F 2 m[x] F (ai) = bi, i = 0, 1, . . . ,m.

f0 =
x� a1
a0 � a1

, f1 =
x� a0
a1 � a0

.

�0,�1 2 �0f0 + �1f1 = 0 (a) 0 =
�0f0(a0) + �1f1(a0) = �0 · 1 + �1 · 0 = �0 0 = �0f0(a1) + �1f1(a1) = �0 · 0 + �1 · 1 = �1.
f0 f1 1[x].

g(x) = kx + b 2 1[x] �0 = g(a0) �1 =
g(a1).

�0f0 + �1f1 = g(a0)f0 + g(a1)f1 =
(ka0 + b)(x� a1)� (ka1 + b)(x� a0)

a0 � a1
=

ka0x+⇢⇢bx �⇠⇠⇠ka0a1 � ba1 � ka1x�⇢⇢bx +⇠⇠⇠ka0a1 + ba0
a0 � a1

=
kx(a0 � a1) + b(a0 � a1)

a0 � a1
= kx+b = g(x).

V n V n

1[x] 2, {f0, f1} 1[x].
{f0, f1} 1[x], g 2 1[x]

�0f0 + �1f1 �0,�1 2
F = �0f0 + �1f1 1[x]. f0, f1

(
F (a0) = �0f0(a0) + �1f1(a0)

F (a1) = �0f0(a1) + �1f1(a1)
()

(
F (a0) = �0 · 1 + �1 · 0
F (a1) = �0 · 0 + �1 · 1

()
(
�0 = F (a0)

�1 = F (a1)
.

b0, b1 F
F (a0) = b0 F (a1) = b1 b0f0 + b1f1.

fi(x) =
Q
j 6=i

x� aj
ai � aj

, i = 0, 1, . . . ,m. i 2 {0, 1, . . . ,m},

fi 6 m. fi(ai) = 1, i = 0, 1, . . . ,m, fi(aj) = 0, i 6= j.
{f0, . . . , fm} �0f0 + . . .�mfm = 0,

i 2 {0, 1, . . . ,m}, �0f0(ai) + . . .�mfm(ai) = 0, �ifi(ai) = �i = 0, i = 0, 1, . . . ,m.

m[x] m + 1, {f0, . . . , fm} m + 1
F 2 m[x]

F = �0f0 + . . .+ �mfm �0, . . . ,�m 2 . �i = F (ai), i = 0, 1, . . . ,m.
b0, . . . , bm 2 F 2 m[x] F (ai) = bi

i 2 {0, 1, . . . ,m} b0f0 + . . .+ bmfm.

/ / /

~ espanso der. . .

Ì µ

lineare, satisfont les condition Yin
] [ ]

remplace f. et fi
(combinazione lineare de f. et fi,

Théo1 @

+


