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Exercise 1.

(1) Let m be a real number and
S = {(z,y) € R® | m(x — 1) + m*(y — 2) = —m* — 3m + 1}.
Find the value(s) of m such that S, is a subspace of R”.

(2) Find a basis and the dimension of the following subspace of R3:

S={(x,y,2) |t —y+ 5z =0}.
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Exercise 2. Let k be a real number. Consider the nonhomogeneous system AX =
B, where

1 21 1 1
A=12 2 0 |,B=| 2 and X = | x4
3 41 k T3

(a) Find rank(A) and rank([A:B]).
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(b) Use (a) to find the value of k for which the system AX = B has infinitely
many solutions.

(c) Is there a value of k for which AX = B has a unique solution?
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Exercise 3. Let

10 -1 O
01 1 0
A= -1 1 2 1
00 1 -1

(1) Use Gauss-Jordan Method to find the inverse of A.
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(1) Use the matrix A™! to solve the following system

L1 - I3 =
To + I3 =

—x1 + Ty + 223 + x4 =
+ X3 — x4 =

=W N =
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Exercise 4. Let

11 -1
A= 11 1
00 2

(a) Find a nonsingular matrix P and a diagonal matrix D such that

P~ 'AP = D.
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(b) Determine whether P is an orthogonal matrix.



