Math 364: Intermediate Linear Algebra Spring 2026

Homework 7 Selected Solutions
Due: Tuesday, March 17

3A.1 Suppose T is linear. First observe that T(0,0,0) = (b,0). Since a linear
map must send 0 to 0, we get that if T is linear, then b = 0. Next, observe
that if T is linear, since b =0

T(1,1,1)=(1,c+6),

while

T(2,2,2) =(2,8c+12).
But we also have T(2,2,2) = 2T(1,1,1),s0 8c + 12 = 2(c + 6). It follows
that 8¢ = 2¢, and hence ¢ = 0.
Now suppose b = ¢ = 0. Then T(x,y,z) = (2x — 4y + 3z,6x). But we
showed in class that maps of this form are in fact linear.

3A.3 Let ey, ey,...,en be the standard basis vectors for F™. Let wy = Tey for
k=1,...,n. Aswy € F™, we have that for each k, 3JA 1, ..., Ay i such
that

wi = (A1, A2k - s Amk)-

I claim that the Aj y satisfy the claim. This holds because, as T is linear,

T(x1,...,xn) =T(x7e1+---+xnen)
=x1T(e1)+ - +xnT(en)
=X1W1 + -+ XnWn
=X (A]/],Az/],...,Amj)Jr"'+Xn(A1,n,A2,n,...,Am,n)
= (X]A]}] +-- +XnA],n,X1A2,] +--- +XnA2,n,...,X1Am/1 +-- +XnAm,n)-

The claim follows.
3A.7 First we find the scalar. Let vi be a basis for V. Let w = T(v;). Since

w € V = Span(vy), 3A € F such that w = Avy.

Now I prove the claim, that T(v) = Av for allv € V. So let v € V. Since
V = Span(v1), Ja € F such that v = avy. Then

T(v) =T(avq)
= aT(vq) by linearity
=aw
= aAvq
= 7\(1\}]
= Av.

The claim follows.
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