NAME (Printed):
Math 507 Linear Algebra and Matrix Theory Fall 2025 Quiz 1 Feingold

Show all calculations needed to justify your answers. A7 means A transpose.

L2 2 . a b o 0 b—c
LetL.IFQ%FQbethefunctlonL{c d}_{O 0 ]

(1) (1 pt) For A; = {le Zﬂ and Ay = [ij Zﬂ, show L(A; + Az) = L(A:1) + L(A2).

(2) (1 pt) For A = {Z b} and r € F, show that L(rA) = rL(A).

d

(3) (2 pts) Parts (1) and (2) say that L is linear. Find the subspace Ker(L).

(4) (1 pt) How does part (3) show that the set of all symmetric matrices, Sym(F3) =
{A € F% | AT = A}, is a subspace without directly checking closure of Sym(F3) under
+ and - and 03 € Sym(F3)?



Math 507 Linear Algebra and Matrix Theory Fall 2025 Quiz 1 Solutions Feingold

Show all calculations needed to justify your answers.

L2 2 . a b . 0 b—c
LetL.F2—>F2bethefunctlonL{C dl_{o 0 ]

(1) (1 pt) For 4; = {“1 iﬂ and A, = {“2 ZZ] show L(A; 4+ Ag) = L(A;) + L(Ay).

C1 C2

. . . (CL1 + CLQ) (bl + bg)
Solution: A; + Ay = [(01 te) (di+do) SO

L(Ay+4y) = {0 (b1+b2)—(cl+02)] _ [0 (by —cl)h[o (bg—@)} _ L(A)+L(A),

0 0 0 0 0 0
(2) (1 pt) For A = [CCL Z and r € F, show that L(rA) = rL(A).
. _ofra | |0 rb—rc| |0 r(b—c)| |0 b—c| _
Solution: L(rA) =1L {rc rd} = [0 0 } = [0 0 } — {O 0 } _

rL(A).

(3) (2 pts) Parts (1) and (2) say that L is linear. Find the subspace Ker(L).
Solution:

. Ta b o b—¢] o 0] _

ko= {a=[* Vx| = [0 5] [0 0]} -

c d
{A:{Cé Z]ezﬁg b:c}:{A:[Z Z]elﬁ‘%

(4) (1 pt) How does part (3) show that the set of all symmetric matrices, Sym(F3) =
{A € F3 | AT = A}, is a subspace without directly checking closure of Sym(F%) under
+ and - and 0% € Sym(F2%)?
Solution: In part (3) we found that Ker(L) = {A € F3 | AT = A} is the set of all
symmetric matrices in F3, so as a kernel of a linear map it is a subspace by a theorem
proved in class.

a7b,deF}:{AeF§|AT:A}.




