CNCC 20201  Exercise set #1

Exercises for Section 1: Linear Algebra

1. Represent the following vectors of R?on a plane with two orthogonal axes (canonical base). Vectors
are written in matriz notation.
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2. Find the scalar k£ for which the vector k [1 2 1 3 1] is a unit vector of R®.

3. Provide M and P to write the following equation system in the form M9 = P, where vector ¥ =
[x Y Z]T belongs to R3. Solve the following two equation systems.

r+y+22=3 r+2z=1
r+2y+z=1 —y+z=2
2r+y+2=0 r—2y=1

4. Solve the following equation system for any scalar m and provide a geometric interpretation of the
result.

z+my=-—3
mx +4y =6
5. First write out what is the dimensionality of the products shown here, then calculate the products.
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6. Find all possible products among the following matrices:
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7. Write the following linear function u from R? to R* as a matrix U in their canonical bases. Determine
if uy = [1 0 O} JUy = [O 1 O] JUy = [O 0 1] are orthogonal.

u(:c,y,z) = [—.’L‘—f—y, rT—Yy, —T+z, _y+z]
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Calculate, when they are defined, the products AB and BA for all the following cases:
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Given a and b in R* (i.e. real but non-zero), find all matrices B in R? that commute with A, i.e. such

that AB=BA, for A — {“ b}
0 a

Find all 2 x 2 matrices A and B such that AB =0 and BA # 0.

Calculate A™ and B™ for all n (start with 2,3,4...) for A = [ 11 11} , B= B ﬂ

Show that A2 = 2I — A. Rely on this result to show that A is invertible and find the inverse for

-1 1 1
A=1]1 -1 1
1 1 -1
1 1 ... 1
o 1 ... 1
Show that A= |, | ) .| is invertible and calculate its inverse.
o ... ... 1

Hint. If you are already familiar with Python or Matlab, you can evaluate the results of most of the
exercises using code.



