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1. "Label the following statements as true or false. (Ef&H 5 47)

a)

b)
c)
d)
e)

f)
g)
h)

D
3
k)
)

2. Let R"

If S is a linearly dependent set, then each vector in S is a linear
combination of other vectors in S.

Any set containing the zero vector is linearly dependent.

Subsets of linearly dependent sets are linearly dependent.

Subsets of linearly independent sets are linearly independent.

If a.x, +ayx, +...+a,x, =0 and x,x,,...,x, are linearly independent,

X
then all the scalars «, are zero.

Every vector space that is generated by a finite set has a basis.
Every vector space has a finite basis.

A vector space cannot have more than one basis.

If a vector space has a finite basis, then the number of vectors in
every basis is the same.

If S generates the vector space ¥, then every vector in ¥ can be
written as a linear combination of vectors in §'in only one way.
Every subspace of a finite-dimensional space is finite-dimensional.
If ¥ is a vector space having dimension #, then ¥ has exactly one
subspace with dimension 0 and exactly one subspace with dimension
.

denote the set of positive real numbers. Define the operation of scalar

multiplication, denote o, by o x = x* for each x € R™ and for any real
number « . Define the operation of addition, denoted @, by

x®y=x-yforall x,ye R

Thus for this system the scalar product of -3 times 1 is given by

_301:[lj -8
2 \2

and the sum of 2 and 5 is given by 2@5=2-5=10

Is R*

3. Let C=

a vector space with these operations? Prove your answer. (20 73+)

1 -1 0 1
1 -1 0 -1
1 1 1 0
11 -1 0y

a) Calculate det(C) by cofactor expansion. (4 5737)

b) Are the row vectors of C linearly independent? (4 43)

¢) Are the column vectors of C linearly independent? (4 53+)

d) Find the inverse of C using elementary row operations on the
augmented matrix [C | I]. (4 43)

e) Find det(C-C").(453)




