[MATH 321

MIsSION 4 |

Same instructions as Mission 1. Thanks!

Note: unless directly instructed otherwise, you are to assume the usual vector space structures given

for each point-set in the problems below. The standard definitions of addition and scalar multiplication
are all given in the Lecture Notes.

Problem 61

Problem 62

Problem 63

Problem 64

Problem 65

Problem 66

roblem 67

Problem 68

Problem 69

Problem 70

Problem 71

Problem 72

Problem 73

Your signature below indicates you have:

(a.) Iread Chapter 6 of Cook’s lecture notes:

Let W = {(z,9,2) | 22+32=0, &z+y+2=0}is W <R3 ? Prove or disprove.

(a) Suppose W = {f(z) € R[z] | f(0) = 3} is this a subspace of R[z] given the usual
point-wise defined addition of functions ? Prove or disprove.

(b) Suppose W = {f(z) € R[z] | f(3) = 0} is this a subspace of R[z] given the usual
point-wise defined addition of functions 7 Prove or disprove.

Consider the vector space R[t]. Is V = {c1(t* + 1) +¢2(2t +3) | &1, ¢2 € R} <R[t] ? Prove
or disprove.

Let M be a particular n X n real matrix. Suppose W = {AeR™" | MA-—AM =0}. Is
W < R™™ 7 Prove or disprove.

Let W = {f € C®(R) | f"+ f=0}. Is W < C®(R) ? Here I use C*°(R) to denote the
set of smooth real-valued functions of a real variable.

Let W = {L:R* = R™ | 3A € R™" such that L(z) = Az Vz € R"}. Show that W is
a subspace of the vector space of all functions from R” to R™.

Is {1,t +2,t — 2} a LI subset of R[t]?

Is {z + 2, 2% — 1} a spanning set for P, < R[z] ?
If not, find the set of all f(z) ¢ span{z + 2,z — 1}.

Let V = Vi x V; where Vi = {f(z) € P» | f(1) = 0} and Vo = {A € R?? | AT = A}.
Find a linearly independent spanning set for V.

11 10
) 7 7 6
Let M =

9 1 } Let W = {A € R**? | [A,M] = AM — MA = 0}. Find a set S for
which span(S) = W.

1 2
3 4

6 6

Consider S = { [ 5 5

} } Show that S is linearly dependent.

1 2

Suppose F is a field. Let M € F**", define the trace of M by tr(M) = Z M;;. Suppose

i=1

A € F™*P and B € FP*™ show that tr(AB) = tr(BA).




Problem 74

Zroblem 75

Problem 76

Problem 77

Problem 78

Problem 79

Problem 80

Comment: technically, this belongs with Part I of this course, but, I delayed the proof until
this Mission as we are about to use it in a central theorem of this course. I wanted you to
appreciate the truth of the identity when we use it this week

Prove Proposition 6.4.4; that is, prove a LI set allows us to equate coefficients.

Let V be a vector space and suppose .S C V is a LI set. If 7' C S then prove that T is LI
set.

Suppose S is a basis of a finite dimensional vector space V. If [v]g = (1,2,3) and 8 =
{f1, fo, f3}. What isv ?

0 0 10 0
,_[3 1
“l2 -3

Consider S = {(1,1,1),(1,2,3),(2,3,4)}. Find a basis for W = span(S). Also, find a
basis for R? formed by adjoining a vector v to a subset of S.

Letv1=[0 1J,y2=[0 0},'03:[1 _01}.Letﬁ={v1,vz,'u3}andﬁnd[v]gfor

Define V, = {(p,v) | v € R*}. Furthermore, define addition in V, as follows:

(pa U) =+ (paw) = (p,“U + w)s & c- (p,'U) = (pa CU)

where v+w, cv are defined as usual in R. It is not difficult to show V,, is a vector space over
R (you do not have to prove it). Let us define a dot-product on V, in a similar manner:

(p)'U)O(p,’UJ) =U-w=~vlw1+,_.+?}nwn'

Let w = (1,1,...,1) € R* and define S = {(p,v) € V, | (p,v)+(p,w) = 0}. Show that
S<V,

Let A € R™*™ be a given, fixed, matrix. Also, let b € R™ be a given, fixed, column
vector. Define a non-standard vector space structure on R” for which the solution set of
Az = b forms a subspace. You do not have to check all the vector space axioms, but
you should show how 0 and additive inverses are defined in your construction. Also, you
should include a proof the solution set is a subspace given your modified vector addition.

Please use the symbols @ and . to define the non-standard vector addition; you need to
find definitions for x @ y and c.z for all z,y € R™ and c € R.
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