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1 < 12pts >

Let B and C be fixed n X n matrices. Determine whether the following are
linear operators on R™™,

1. (4 pts) L(A) =C*A+AB. YES
2. (4pts) L(A)=C2A+B. No: L{o)= C2'O+B=\1’*O
3. (4 pts) L(A) = C?AB. YES
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2 < lbpts >

Given the vectors u;, us, uz € R3?

and the vectors vy, vy € R?, Vo
Cv=(a )
el
-1y
and let £ be the linear transformation from R? to R? given by Vs 2 ( . )

(ylayZ) = ﬁ(ﬁ‘?hﬂiz,ﬂ?s) ($2 - T1,ZT3 — 931)T

1. (5pts) Find a matrix A such that y = £(x) = Ax for all inputs x € R?
written in the standard basis F; = (e;, e, €3) and giving output y € R?
in terms of its components in the standard basis En = (e, €3).

2. (8pts) Find a matrix B such that £{x) = Bx =y for all input vectors
x € R?® written in the basis U = (u;, us, u3) and giving output y € R?
in terms of its components in the basis V = (vy, va).

3. (3pts) Are the matrices A and B related? How? L .
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3 < 12pts >
1. (2pts) Show that the following transformation from P? to P? is linear:
L{p(z)} = p(1) + [y plz)dz .
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2. (10pts) Write the above linear transformation in terms of a 2 x 3 matrix
if we use the ordered basis U = {1 — z,1 + z} for P? and the standard
ordered basis E = {1,z,z*} for P3. That is, write £(p) = q as Apy =
g where p(z) = a1(1 — z) + aa(l + ) = pr = (a1,a2)7; q(z) =
by + boz + b3z* = qg = (b1, ba, b3)T and
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