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Take another 2 x 2 matrix

Then
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la. (commutativity)

1b. (associativity)

lc.

1d.

Nobuyuki TOSE i

3t =




2a.

2b.

3a.

3b.
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7, -+ ,Zs € R"
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Assume that 3, b € R" are linearly dependent.
x3+yb=0 AND (x#0ORy#0)

In case x # 0,

In case y # 0,

b are linear

are linearly i
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@ Incase s =2, n=2, i.e. 2 dimensional case,
- djl ™ bl
3= , b=

(2) 5= (2)

Then
N xay + ybh = 0
xa+yb-0<:>{xa2 +oyby = 0
@ In case s =2, n =3, i.e. 3 dimensional case,
a1 by
3= an y b= bz
a3 b3

Then
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The following Theorem 2 shows that the inverse of Theorem 1
holds. Theorem 2 is particularly important in higher leveled
mathematics for economists, such as eigen-value problems.
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-4 t-1
= (t—=2)(t—1)—(—4)(-3)=t2—3t—10= (t —5)(t + 2).

Accordingly
3,b are linearly independent <> t # —2AND t#5 (1)

3,b are linearly dependent < t = —2 OR t =5 (2)

What happens when t = —2 or t = 57




In case of general n-dimensional vectors, we have the following
Theorem 3. Let

i=| |, b= €R"




Consider

/1
a=|2]l,
\1
The it follows from
1 -2
‘2 3\#0

that
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Let 3, b, ¢ € R".
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1 —_—
leta=1(2], b=| 3
1 -2
Then
x3+y5+zE=6
x — 2y 4+ Iz
& 2x 4+ 3y + 4z
X — 2y + Tz
X — 2y + 7Tz
= { 7y — 10z

O O ooo

i) = (i) = (i) x (=2)

()(l\"’i)

(y,z) = (10,7) satisfies (ii)’. Moreover it follows from (/) that
x=2y—7z=2x10—7 x 7 = —29. Thus we have

295+ 10b+7
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It follows from \_31 :i‘ =19 # 0 that (//)" AND (/i) implies

y =z =0. Moreover by (i) x =—-2z=—-2x0=0. Thus




