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LARSON—MATH 610—HOMEWORK hl11
Gram-Schmidt Example

Given any basis vy, ..., v, of R” we can construct an orthonormal basis uq,...,u, of
R™ (this method applies to any finite-dimensional vector space, but our example will be in
R3).

The method is the following:

1. Let Uy = m’l)l.

2. After j — 1 iterations, let v = v; — (v, ur)ur — ... — (vj, uj_1)u; 1.
3. Let u; = ).
LU = T
4. Repeat.
Problem
1 2 1
Letvlz 2 , Vg = 1 , U3 = 1
0 0 1

1. Check that vy, vs,v3 is a basis for R3.

2. Apply the Gram-Schmidt method to vy, v9, v3 to produce an orthonormal basis uy, us, u3
for R3. Use the dot product as your inner product for this method. Show all your
steps.

3. Check that wui,us,us is an orthonormal basis for R3. What are all the things you
need to check?



