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[MaTH 321 MISSION 5 |
Same instructions as Mission 1. Thanks!
Problem 81 Your signature below indicates you have:
(a.) Iread Sections 7.1 — 7.5, & 7.8 of Cook’s lecture notes:
1 2 3 5
1 5 6 11
Problem 82 Let A= | 2 0 2 2 |. Finda basisfor Col(A) and Null(A). Also, calculate the rank

2—1-1--0
2 -2 0 -2

and nullity of A and check that the rank-nullity theorem holds true for your calculations.

Let W = {f(z) € P, | P(1) = 0 & P(2) = 0}. Find a basis 8 for W and write the
coordinate map ®4 for W.

Consider the set of quadratic forms in three variables z,y, z. Let v = {z?%,v?, 2%, zy, zz, yz}
and define the set of trivariate homogeneous polynomials of order two by

W = span{z? 42, 22, 2y, 22, yz}.

Observe W is a function space and as it is a span we find W < F(R? R).
If v=2a%+ (z + y)(y + z) then calculate [v],.

Let V be a finite-dimensional vector space over R and S its basis. Show that
[v+w]g = [v]g + [w]e.

Show L : R™*™ — R™ ™ be defined by L(A) = AT is linear transformation.

Let B be a 2 x 2 matrix and define T' : R**? — R?*2 by T'(A) = AB+ BA forall A € R?*2,
Show T is linear.

Suppose S, T € L(V, W) and suppose 8 = {f1,..., fo} isabasisfor Vandy = {g1, ..., gm}
is a basis for W. Prove that [S + T|g, = [Slgy + [T]p.y

Suppose T' : P, = T(P,;) < R[t] be defined by T'(f(z)) = fot f(z)dz. Let P, have basis
B = {3z% 2z,1} and find a basis  for Range(T). Finally, calculate [T
Let C= | & | and define T: R®? - R®? by T(X) = OX.

Suppose 3 = {E11, E12, Ea1, Eap}. Calculate [T]g5.

Let 8 = {(1,1,1,1),(0,1,1,0)} and v = {(1,2,3),(0,—-1,2)}. Let V = span(B) and
W = span(v). Suppose T(1,1,1,1) = 4(1,2,3) + 3(0,—1,2) and T'(0,1,1,0) = 0. Find
[T]p, and determine the rank and nullity of 7.

Let 8 = {(t—2)?, (t—2),1} form the basis for P, < R[t]. Suppose that f(t) = at?+ bt +c.
Calculate the coordinates of f(t) with respect to 3; that is, find [f(¢)]s.
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Let v = (a,b) and find the coordinates of v in the 8 = {(1,1), (1, —1)} basis.

Let B be a basis for P, such that [z? + 1]z = (1,0,0) and [2z — 1] = (0,1,0) and
[3]s = (0,0,1). Find [az® + bz + c]z and determine 3.

Define T'(f(x)) = f(z) + f'(z) + f"(z) for each f(z) € P. If possible, find a basis 3 for
P, = span{1, z, z?} for which [T)gs = I.

Define T : R® — R* by T(z,y,2) = (z+2y— 2, 22 +3y+2, z+vy+3z z—2) for
all (z,y,z) € R3. Find bases 3, ~ such that [T]g., = [ l{r;’ =
identity matrix I,. What can you read by inspection from [Tg, ?

for an appropriately sized

Suppose P, has basis # and f(z) € P, has [f(z)]s = (1,2,3). If v = {1, 92,93} is a basis
for which [g1]g = (1,1,0) and [gs]s = (1,—1,0) and [gs]s = (0,0,2) then find [f(z)],.

Suppose T : V' — V is a linear transformation where dim(V) < oco. Explain why it is
reasonable to define tr(T") = tr([T]z,5)-

Let S be a set of objects then S™*™ is the set of m x n matrices of objects in S. For
example, if S = P, then $?%? is the set of 2 x 2 matrices with quadratic polynomial
components. Let V = {A € (P)?*? | trace(A) =0 & A = AT} find an isomorphism from
VioW ={X e R¥3 | XT = X}.

Find an isomorphism from the set V' of 3 x 3 antisymmetric matrices to the set W of 4 x 4
traceless diagonal matrices.
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