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Consider the three vectors:

x =


x1

x2

...
xn

 y =


y1

y2

...
yn

 z =


z1

z2

...
zn


Show that

1. The inner product is symmetric, i.e.:
〈x,y〉 = 〈y,x〉

2. Also show that it is linear: a
〈x,y + z〉 = 〈x,y〉+ 〈x, z〉

b
〈x, cy〉 = c〈x,y〉

3. From 1 and 2a, show that:
〈x,y + z〉 = 〈y,x〉+ 〈z,x〉

4. Suppose {bi}ni=1 is a basis for a vector space V and that {bi}ni=1 is also an orthonormal set. Show that any vector
x ∈ V can be expressed as

x =
n∑

i=1

〈x,bi〉bi

Hint: Suppose x =
∑n

i=1 cibi (because {bi}ni=1 is a basis for V , we know this is possible for all x ∈ V . Show that
〈x,bi〉 = ci using 3 and 2b.

5. Use 4 to find c1, c2, c3, c4 when x =
∑4

i=1 cibi for:

x =


1
9
7
2

 b1 =
1
2


1
1
1
1

 b2 =
1
2


1
−1

1
−1

 b3 =
1
2


1
1
−1
−1

 b4 =
1
2


−1

1
1
−1




