ECON2125/8013"
Week 5 Tutorial Questions (20/3/2015)

Semester 1 2015

Question 1

(1) Let A := {x1,X2,X3} be such that

1 2 3
X1 = 2 , Xo = 3 , X3 = 3
3 5 8

Is A a basis of R*? Why or why not?
(2) X is linearly independent if and only if Xy C X == span(X,) Cspan(X).
In the lecture, we have proved the sufficient part. Try to prove the necessary con-

dition.

(3) Suppose

1 2 3
X1 = 2 , X9 = 4 , X3 = 6
3 5 8

Use the conclusion in (2) to show that xi, X2, X3 are not linearly independent.
(Hint: try to verify, for example, span{xy, X }=span{x;, X, X3}).
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Question 2

For given scalar a and general conformable matrices A, B, C, try to verify the
following:

A(BC) = (AB)C

AB+C)=AB+ AC
(A+B)C=AC+BC

Aa=aAB

AT =TIA = A. (Both A and I are N x N)
Find a counter-example that AB % BA.
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Hint: To verify 1., for example, set A : mxn, B:nxk, C: k x[ to be general
matrices

@11 A2 ... Qip
A — a921 a.22 ... QAop
Am1  Gm2 Amn
bii bz ... bk
bai bay ... by
B=| _ .
bnl bn2 bnk
i1 C2 ... Cu
C— Co1 C22 ... Cg
Ck1 Ck2 ... Cpl

Question 3

1. Prove that: A linear map T : RE — RY ker(T) = {0} if and only if T is
one-to-one.

2. Prove that: Suppose that 7' : RX — RY and S : RY — RM are linear maps,
then (SoT): RF — RM is also a linear map.



