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2.1 Projection on a hme through the orgin, hb’ _ nevector, and consider the function f - R" + R",
defined as ;
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It can be shown that that f(x) is the projection of « on the line passing through y and the origin (sce exercise
3.12 of the textbook). Is f a linear function of #? If your answer is yes. give an n « n matrix A such that
flr) = Ax for all 2. If yowr answer is no. show with an example that f does not satisfy the definition of
linearity flou + 3v) = af(u) + 3f(v)
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Math 330 Linear Algebra H

2.5 Circular convolution. The circular @, bis the n-vector ¢ dehned as

) = Z b, L0t
all & sl j with

(0 4 3) wonl m =
k+1

where (1 + ) mod n is the remainder of + + j after mteger division by n. Therefore the sum is over all 1, ;
withi+j=Ah+lori+j=n+k+1 For example, if n = 4,

e = ay +a |b-; + aghy + ﬂ:b|
ey = by +ayhy + agby + asly
4 aghy + ushy 4 ayghy + agby

= by + agby + agby + ayby

We use the notation ¢ = a + b for circular convolution. to distinguish it from the standard convolution
¢ = a = b defined m the textbook (p. 136) and lecture (p. 3-32)

Suppose a is given. Show that a +b is a linear function of b, by giving a matrix 7, (a) such that a®b = T.(a)b
for all b

We Frgk conntdnthe cane m=4 omd
Olotaun “hak

A, O‘i ag at- bl
Q®‘O= U Q y QA+ o9

Qs 4, a, Qa by
Qg Ay a. Q. 04

——

mﬁ )__ \_E{ Qq a3 q_z

lc(a > A, & A4 As
Qs A, O, O4
kil

.







