Section 4.4: Handout for Gram-Schmidt Process. Math 214: Linear Systems

How to find the projection of a vector onto a plane (or a hyperplane)
Given a vector ¥ and a vector space W:
Step 1. Find a basis {v1,- -, v,} for W.

Step 2. Convert {v1,---, v} into an orthonormal basis {u3,---,4,}. (Use the Gram-Schmidt Process
from below.)

Step 3. Then compute: proj(d, W) = proj(¢,u1) + - - - + proj(v, uy).

The Gram-Schmidt Process

Given a basis {01, -, v,} for a vector space W, we can find an orthonormal basis for W as follows:
. . : Gl o
Notation: For any vector v, let’s abbreviate —_,|| by unit(7).

||

Let 4] = unit[vy] .

Let 43 = unit[vy — proj(vy, span(vi))] = unit[vz — proj(vy, 41)] .

Let 43 = unit[v; — proj(vs, span(vi, 02))] = unit[vz — proj(vs, u1) — proj(vs, 4z)] .

Let 4y, = unit[v, — proj(v,, span(vi, - -+, v,1))] = unit[v, — proj(v,, 1) — - - - — proj(vn, u,_1)] .

Then {3, -, 4y} is an orthonormal basis for W.




