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1. Polynomials as a Vector Space

Let IP; be the set of polynomials of degree at most two (that is, at*> + bt + c).

(a) Give a basis for P,.

(b) Consider the linear transformations

Ti(f(8)) =2/(1)
L(f(t)) = f'(t)
For each, find the transformation matrix with respect to the basis from part (a).

(c) Suppose that {xg,x1,x,} form a basis for P, and that the following polynomials have the corresponding
coordinates in this basis.
(1,1,1) = 26> 4+ 3¢
(1,0,—1) >t +1
(0,2,0) — 4r+2

Find the basis vectors xg,x1,x3.
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2. Mechanical Projection

Reference Definitions

X1 Y1
: P No_ |2 N./z3g N
Inner Product Algebraic definition: Xx= | | | e RY,y= |, | e RV: (X, ¥) =Y | xi-yi.
AN YN
X1

x2
Euclidean Norm The Euclidean Norm of avector = | _ | € RV is ||¥|| = \/ X2 x5 4+ ay

XN
X1 c X1
. — X2 - € X2
Vector Scaling Letcc RandX= | | | € RV. Recall that ¢c-X =
XN C- XN

In R", the projection of vector b onto vector @ is:

where 4 is the normalized 4, i.e. a unit vector with the same direction as 4.
.5 1 : . -
(a) Project ) onto ol - that is, onto the x-axis. Graph these two vectors and the projection.

(b) Project ﬂ onto [(1) - that is, onto the y-axis. Graph these two vectors and the projection.

(c) Project 1

] onto [ 2 } . Graph these two vectors and the projection.

(d) Project _42] onto ] . Graph these two vectors and the projection.
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