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Exercise 1: Let f and g be two applications defined by:

fi R*->R? g: R*->R?
X=—yy—x = — —
y) = fy) = (=) y) P gly) = @x—y,x—y)
1- Show that f and g are linear.

2- Determine Kerf,Kerg, Imf,Img, rkf,rkg.
3- f and g are they injective ? surjective ?

4- Is R? = Kerf®Imf ?

5- Show that: if u € Imf then f(u) = u.

Exercise 2: Let be the following matrices:

3 0 2 1 1 -3 2 2 1 1 2 -1
oGy 9oe(B Do T D)o Hpen(h 3
1 3 4 -3 -1 5 4 4 5 2

1. Calculate -if possible- A+ C,B + D,34,A X B,B x A, A3,C? Bt,A x Bt

2. Calculate detC,detEand C™1 .E~1.

Exercise 3: Let B = {ey, e,, 5} be the canonical basis of R3,and let f be the linear application:

f: R3-R3
xyz)» (x—y,x+2zy+2z)
1- Find the matrix of f in the canonical basis of R3.
2- Leta=(1,3,-1),b =(1,3,0).c =(1,2,—-1)
a) Show thatB’ = {a, b, c}is a basis of R3.
b) Find the passage matrix P from B to B'. Calculate P~ 1.
c) Find the matrix of f in the basis B’ using the passage matrix.

d) Find the matrix of f in the basis B’ using the definition.



Exercise 4: Let B = {e;, e,, e5} the canonical basis of R3, and let f be the linear application:

f:R3 - R3 such that

fle) =e3 fle) =—eg+ey+es fles) =e;

1. Showthat:V(x,y,z) € R%: f(x,vy,z) = (=y,y,x +y + 2)

2. Find Kerf and dimKerf, is f injective?

3. Let F avector subspace of R3 defined by F = {(x,y,z) € R3/ x = 0}
show that R® = F®Kerf.

1. Find the matrix of f in the canonical basis of R3.
2. Wesete';, =e; —e3, e,=e;,—e,, e'35=—e; +e,+e;3

a) Check that B’ = {e';,e',,e'3} is a basis of R3.

b) Find the passage matrix P from the canonical basis to B'. Calculate P~1.

c) Find the matrix of f in the basis B’ by using two methods .



