MATH 240 HOMEWORK 5 NAME

Prof. J. Beachy Friday, 10/18/02 Score / 20
1. (p 211 #14) Let V be the vector space of all polynomials, and define on it the inner product
(p(t fo t)dt. Find the cosine of the angle between the following pairs of vectors in V.
(a) p(t) =t q(t)=t—-1

Since cosf = &, we need to compute
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(p(1),p(t)) = [y p(t)2dt = [} t2dt = & =§:§

(q(t),q(t)):f q(t)2dt = [ (t* — 2t + 1)dt = t2+t’ =1-1+1=1

cosf = —%

In this case, cosf = (p(t),p(t)z (p(®), p(1)) = 1. Better: 6 = 0 so cosf = 1.
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p(t),q(t) = [y p()g(t)dt = [, (2t +3)dt = > + 3t|, =
(t)2dt = [y dt = t]y =1
1
q(t),q(t)) = [} q(t)2dt = [; (46> + 12t + 9)dt = 4L 4 61 +9t‘0 =4
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cosf =

2. (p 224 #10) Use the Gram—Schmidt process to transform the basis
{u; = (1,1,1), uz = (0,1,1), uz = (1,2,3)} for R3 into an orthonormal basis for Rs.

Let v = (1,1,1).

Then vo = uy — 3? :1 =(0,1,1) — %(1 1,1) = (0,1,1) — §(1, 1,1) = (1/3)(=2,1,1)
Let vo = (—2,1,1).
us - Vo us - vi (1,2,3)-(1,1,1) (1,2,3) - (—2,1,1)
V3:U3—<Vzlv2vz+vj.v1vl> =(1,2 3)—m(1 1,1)— EREHEN 1)( 2,1,1
—(1,2,3) = 211 1) = 2(-2,1,1) = (1,2,3) - (2,2,2) — (~1,1/2,1/2) = (1/2)(0, ~1,1)
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Let V3 = (0, —1, 1)
The final step is to normalize by dividing by the lengths.
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