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Exercises

Part A — Linear Systems
A.1 Consider the parametric linear system, for k£ € R:
r+y+z=1,

x+ky+z=2,
20+ (k+ 1)y + 32 =3.

Check in MATLAB for which values of a the system is compatible. For
those such values of k, solve the linear system.

Part B — Linear Applications

In the following, &, = {e, ..., e,} denotes the canonical basis for R"
B.1 Consider the endomorphism of R?, f : R?® — R3, described as

fle1) = 2e; + ea — 3es

flea) = e1 + 3es — 2e3

fles) = fle1) = 2f(e2)
B.1.1 Assign to the variable B the matrix associated to f with respect to

&s.

B.1.2 Compute the dimension of ker f and assign it to the varible dimkerf.
B.1.3 Compute the dimension of Im f and assign it to the varible dimimf.
B.1.4 Compute a basis for ker f and assign it to the variable basiskerf.
B.1.5 Compute a basis for Imf and assign it to the variable basisimf.

B.1.6 Is f injective? Is f surjective?
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B.2 Consider the endomorphism of R3
g(‘raya Z) = (‘T — %, 2z +, 2’!]—}-1‘)
B.2.1 Assign to the variable C the matrix associated to g with respect to
Es.
B.2.2 Compute the dimension of ker g and assign it to the varible dimkerg.
B.2.3 Compute the dimension of Img and assign it to the varible dimimg.
B.2.4 Compute a basis for ker g and assign it to the variable basiskerg.
B.2.5 Compute a basis for Img and assign it to the variable basisimg.

B.2.6 Is g injective? Is g surjective?

B.3 Consider the endomorphism of R3
h(z,y,z) = 2z, z—y, y+ x).
B.3.1 Assign to the variable D the matrix associated to h with respect to
Es.
B.3.2 Compute the dimension of ker i and assign it to the varible dimkerh.
B.3.3 Compute the dimension of Imh and assign it to the varible dimimh.
B.3.4 Compute a basis for ker h and assign it to the variable basiskerh.
B.3.5 Compute a basis for Imh and assign it to the variable basisimh.

B.3.6 Is h injective? Is h surjective?

B.4 Consider the endomorphism of R?, s, : R® — R3, described as

sm(e1) = mey + eo
Sm(e2) = 4de; + mey ,

Sm(es) = —e; — eg + 2e3

where m is a real parameter.

B.4.1 Assign to the variable E_m the matrix associated to s,, with respect
to 53.

B.4.2 Compute the dimension of ker s,, for each m, and assign it to the
varibles dimkers m.

B.4.3 Compute the dimension of Ims,,, and assign it to the varibles dimims m.

B.4.4 Select an m for which s, is not surjective. Substitute this m to E_m,
defining a new variable E.

B.4.5 For such an m, compute a basis for ker s,,, and a basis for Ims,, and
assign them to the varibles basiskers and basisims, respectively.



