
Math 320 Linear Algebra
Assignment # 6

Note: I don’t know if these video links will work for you (they work for me but I am the owner of the
videos). But they are on Canvas.

1. Suppose the X,Y and Z are sets (don’t assume they are sets of vectors they are just sets). Let
f : X → Y and g : Y → Z. Prove that g ◦ f : X → Z is onto then g is onto. If you are new to
proving things are onto, this video should help:

Proving Functions are Onto

2. Suppose that B,C ∈ Rp×m and A ∈ Rm×n. Prove that:

(B + C)A = BA+ CA

If you want to see an example of a proof like this, I recored one at:

Matrix Multiplication Proof Video

3. (a) Suppose X,Y and Z are sets (not necessarily of vectors) and f : X → Y and g : Y → Z. Show
that if g ◦ f : X → Z is 1-1 (injection) then f is 1-1. (Hint: Suppose f(x1) = f(x2) for some
x1, x2 ∈ X then prove x1 = x2.)

(b) Clearly write the contrapositive of this statement.

(c) Suppose A ∈ Rm×n, and B ∈ Rn×p. Show if the columns of B are linearly dependent then so
are the columns of AB.

If you are new to proving things are 1-1, this video should really help:

Proving Functions are 1-1

https://sandiego.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=6280f0e1-3936-4393-a973-ae67016ab3eb
https://sandiego.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=e7541a5d-f1c4-4ebb-bcb1-ace801841bfc
https://sandiego.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=ee0f4e37-8517-4a55-834e-ae5a017c6031

