Part 1: Understanding Questions

1)

What is a vector space?

2)

What is a subspace?

3)

What is the subspace test?

4)

What is the space of column vectors R™ or C™?

5)

What is the space of polynomials P, ?

6)

What is the space of matrices R™*"?

Part 2: Practice the Concepts using the following exercises:

1) Consider a space of 2x2 matrices with real entries where we redefine addition and scalar multiplication as
follows:
e al+le al-[e @l flo =l &
¢, dq c, d, c, dq ¢, dq k k
i) Explain what the addition and scalar multiplication are doing in your own words.
i) Which of the following vector space properties does it pass and which does it fail?
(x,y,z€V, o, ER)
a) x+(+2)=K&+y)+z
b) x+y=y+x
c) Thereisazero vector 0y € V such that 0 + x = x foreveryx € V
d) Foreveryx €V we have x’ € V such thatx +x' =0y
e) alx+y)=ax+ay
f) (@+pB)x=oax+px
g) (aB)x = a(Bx)
h) 1x = x forall x € V where 1 is the multiplicative identity in R.
iiii) Is this space a vector space under this addition and scalar multiplication?

2) Consider a space of quadratic polynomials with real coefficients where we redefine addition and scalar

multiplication as follows:
(a1x® + byx + ¢q) + (azx? + byx + ¢) = aya,x* + b1b,x + c1¢;
k(a;x* + bix+¢1) =0x*+0x+0

)] Explain what the addition and scalar multiplication are doing in your own words.
i) Which of the following vector space properties does it pass and which does it fail?

(x,y,z€V, a,BER)

) x+@+2)=Kx+y)+z

) x+y=y+x

k) Thereis azero vector 0y, € V such that 0, + x = x foreveryx €V

[) Foreveryx €V we havex' €V suchthatx +x" = 0y

m) a(x+y) =ax+ay

n) (a+pB)x=ax+ Px

o) (ap)x = a(Bx)

p) 1x = x forall x € V where 1 is the multiplicative identity in R.
iiii) Is this space a vector space under this addition and scalar multiplication?

3) Determine which of the following are subspaces of a known vector space using the subspace test:
) {[ Z]| a+b+c=0} ii){[?a Z]| a+b =5 iii){022+0x+0}
iv) {ax? + b la+ b = 0} V) {[b] lab = O} Vi) {[b] la—b= 0}

c 0

Part 3: Thinking Questions

1) Is the following set a subspace of P,?
The set of all quadratics that have real solutions
2) Prove that 2x2 matrices with entries under GF(2) and scalars under GF(2) is a vector space under

addition and scalar multiplication.




