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Exercise 1 : E = R3 and K = R.
1. Determine the linear forms f, g and h on R3 −→ R such as :

. f(1, 1, 1) = 0; f(2, 0, 1) = 1; f(1, 2, 3) = 4

. g(−1, 0, 1) = 1; g(2, 0, 1) = 0; g(2, 2, 3) = 2

. h(1, 3, 0) = 0; h(2, 0,−1) = −1; h(1, 0, 2) = −2
2. Provide the basis for the ker of f, g and h.

Exercise 2 : E = R4 .
Let B = {e1, e2, e3, e4} be the canonical basis of E. Consider application :

f : E −→ R
X 7−→ f(X) = x1 + x2 − x3 − x4

1. Show that f is a linear form.
2. Let F be a subset of E such that : F = {(x1, x2, x3, x4) ∈ R4 : x1 + x2 − x3 − x4 = 0}.

Justify that F is a hyperplane of E, deduce its dimension, then give it a base, all its equations
and all its supplementary in E.

3. Let m ∈ R and v = (m,m + 1, 2m,m − 2) : for which values of m are the subspaces F and
4 = vect(v) supplementary in E ?

Exercise 3 : Let f1, f2 be the two elements of L(R2,R) defined by :

f1(x, y) = x+ y and f2(x, y) = x− y.

1. Show that (f1, f2) forms a base of (R2)∗.
2. Express the following linear forms g, h and k in the base (f1, f2) :

g(x, y) = x, h(x, y) = 2x− 6y and k(x, y) = −y.

Exercise 4 : Let E = R5 with the canonical basis B = {e1, e2, e3, e4, e5}.

We consider the set F of vectors (x, y, z, s, t) of E such as
x+ 2y + 3z + 4s+ 5t = 0

x+ y + z + s+ t = 0

5x+ 4y + 3z + 2s+ t = 0

1. Justify that F is a E e.v and 2 ≤ dim(F ) ≤ 4.
2. Does the vectors u = (6,−9, 1, 1, 1) and v = (2,−1, 1,−2, 1) belong to F ?
3. Determine a base of F , deduce its dimension.
4. Determine a suplementary G of F in E, give a system of equations.
5. We put H = V ect(e1, e2). Detrmine F ∩H.
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Exercise 5 : Let E = R4 with the canonical basis B = {e1, e2, e3, e4}

We set F = {(x, y, z, t)E|x+ y − z − t = 0}.

1. Justify that F is a hyperplane.
2. Deduce its dimension.
3. Give all equations of F .
4. Give a base of F .
5. Give all his supplementary.

Exercise 6 : Let E = R2[X] with the canonical base B = {1, X,X2}.

We pose F = {P ∈ E|P (1) + P
′
(0) = 0}.

1. Justify that F is a hyperplane.
2. Deduce its dimension.
3. Give all equations of F .
4. Give a base of F .
5. Give all his supplementary.
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