
Homework 1 

January 29, 2009 

 

1.1.6 

Show that the midpoint of the line segment joining the points  𝑎, 𝑏  and  𝑐, 𝑑  is 

  𝑎 + 𝑐 2 ,  𝑏 + 𝑑 2  . 

 

The vector pointing from  𝑎, 𝑏  to  𝑐, 𝑑  is  𝑐 − 𝑎, 𝑑 − 𝑏 , so half of this points from  𝑎, 𝑏  to 

the midpoint of the line segment joining  𝑎, 𝑏  and  𝑐, 𝑑 .  Adding this to the first point gives  

 𝑎, 𝑏 +
1

2
 𝑐 − 𝑎, 𝑑 − 𝑏 =  

𝑎 + 𝑐

2
,
𝑏 + 𝑑

2
 . 

 

1.2.18 

Let 𝑉 =   𝑎1, 𝑎2 : 𝑎1, 𝑎2 ∈ ℝ .  For  𝑎1, 𝑎2 ,  𝑏1, 𝑏2 ∈ 𝑉 and 𝑐 ∈ ℝ, define  𝑎1, 𝑎2 +  𝑏1, 𝑏2 =

 𝑎1 + 2𝑏1, 𝑎2 + 3𝑏2  and 𝑐 𝑎1, 𝑎2 =  𝑐𝑎1, 𝑐𝑎2 .  Is 𝑉 a vector space over ℝ with these 

operations? 

 

(VS 1) does not hold, so 𝑉 is not a vector space over ℝ with these operations.  For example, 

 0, 0 +  1, 1 =  2, 3 ≠  1, 1 =  1, 1 +  0, 0 . 

 

1.2.22 

How many matrices are there in the vector space 𝑀𝑚×𝑛 ℤ2 ? 

 

These matrices have 𝑚𝑛 entries, each of which can be one of two values, 0 or 1.  Since the 

locations in the matrix are all distinct, there are 2 ∙ 2 ∙ ⋯ ∙ 2       
𝑚𝑛

= 2𝑚𝑛  matrices in 𝑀𝑚×𝑛 ℤ2 . 


