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Exercise series N°02

Exercise 01:
Are the following applications linear or not?

f1:R2 — R3 fo:R2 — R f3:R2 — R?
((E,y) — (:E—l—y,x—y,()) ’ (Cﬂ,y) '—)$Z—y7 (:an) — (‘x|+|y‘,2)

Exercise 02:
Let the application f defined by:

[ R®—R?
(x,y,2) — (-2 +y+ 2,2 — 2y + 2).
1. Prove that f is a linear application.
2. Determine a basis for ker f, and deduce dimImf.
3. Determine a basis for Imf.

Exercise 03:
Let the application f defined by:

f:R® —R?
(x,y,2) — (x — 2,2z +y — 3z, —y + 22).
Let{ey, e, e3} be the canonical basis of R3.
1. Compute f(e1), f(e2) and f(e3).
2. Determine the coordinates of f(e1), f(e2) and f(e3) in the canonical basis.
3. Compute a basis for kerf and a basis for Imf.

Exercise 04:
Consider the linear application f defined by:

f:R3 —R*
(I,y,Z) — (‘T+Z’7I+yay+zaz+y+2z)
1. Determine a basis for Imf, and dimImf, then deduce Rg(f).
2. Determine Kerf and indicate if it is one-one application.

Exercise 05:
Let f be a linear application from F to E, where F is a vector space of dimension n, with n is even.
Prove that the following two assertions are equivalents:

1. f?2 =0g (0g is the null application), and n = 2dimImf.
2. Imf = kerf.

Exercise 06:
Let f a linear application from E to F', prove that

1. Suppose that f is one-one, let {uy,us, ..., u,} alinearly independent family of E. Prove that {f(u1), f(u2), ..., f(un)}
a linearly independent family of F'.

2. Suppose that f is onto, let {uq,us,...,u,} a generating family of E. Prove that {f(u1), f(uz2),..., f(u,)} is a
generating family of F.



