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sca'a｢Mu'tip'にationtoMatirces

I IScalarMultiplicationtom×nMatrices

Givenam×nmatlx

/a｣

IWZ）A=(3,…. 3n)=;

(a"

wedefineascalarmultipl icationby toAasfbl lows:

I::1(WMZI｜童1=閃H観1AA=(入ﾖ,…入説)=
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ScalarMultiplicationtoMatirces
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Moreovertheproperty(ii) isderivedeasi lyfrom(i)
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OtherBasicPropertiesofScalarMultiplication

ITheorem
｡(iii) (A+")A=M+/JA

e(iv) (入")A=M/LA)

o(v)1A=AandOA=0m,"

I

)← P/､..,Ja_ --H~A〆､-尺

Thesepropertiescanderivedfromthefbl lowingcorresponding

propertiesfOrvectors. lt isnecessarytodefinetheadditionof

matricestounderstand(i i i), andweput itofffbrthemoment

｡(iii)u+")3=入目＋〃百

｡(iv) (入")ゴー入("5）
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o(v)13=3and03=0
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Additionoftwom×nMatrices

I
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Definition

Giventwom×nmatrices

/a,, a,nlalj

I:1

1:1
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Additionoftwom×nMatrices

r

Definition

Then
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(1)BasicPropertieS

’
o(i) (A+B)+C=A+(B+C)

O(ii)A+0m,n=0m,"+A=A

I '一峠" 剖
､iii)A+B=B+A

o(iv)A(A+B)=M+AB

o(v)U+/l)A=M+/jA

(i) fbl lowsfrom(3+b)+E=3+(b+E1

(i i) fbl lowsfrom3+0=0+3=J

(i i i)fbl lowsfrom3+b=b+3.

(v)fbl lowsfromQ+")3=E+拠司. (iv) isprovedasfbl lows
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(2)BasicProperties

r

BasicProperties(2)
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o(vi)Forn×fmatricesXandY,wehave

A(X+Y)=AX+AY
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(2)BasicProperties
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(vi i)fbl lowsfromthe identity(P+Q)3=P3+Q3which is

(P･Q
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MatricesandtheiroperationsNo. 3
Transpositionofm×nMatrices
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Transpositionofvectors

I
F

|Definition

1;)=(a,.. ､ an)

Clt(a,. . . an)=
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Transpositionofvectors-BasicProperties

r

’BasicProperties(1)
→

o(i)3, bER",wehave

(3+5)=*3+'5,w)=)I3、

～一一

o(ii)a, bE(R")*,wehave

t(a+b)=ta+tb, [(入a)=Ata
、、
?ﾉ､幻､'‐L十いち。

NobuyukiTOSE l Matric藍andtheiroperatia1sNo． 3

〈－T､ﾑｰ,。 Uい-尺_典-いへ

ranspositionofvectors-BasicProperties

’ ’
o(iii)3,,…,a,ERm,wehave

t(c,3,+" ･ ･+cn3n)=c,t3,+…+cntJ,

ltfbl lowsfromthebasicproperty(i i i)that

(:1t((3,…ョn)5)=(c, . . . cn)
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Transpositionofvectors-BasicProperties

Thetranspositionofvectors isrelatedtothedotproductbythe

fbllowingbasicproperty(ivj

’ ’BasicPropemes(3)
一÷

o(iv)For3, bER",wehave

(3,5)=t3.5

Remarkthatthebothsidesareequal to
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I ’Definition

／ aln，all a]j

I:1 IA=(3' . . . 3n)= 匹-1 一一～GI心旦些一二皇 a/n
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Whydoweneedthetranspositionofmatrices？

Whvdoweneedsuchacompl icatedoperatlonfbrmatrlces？We

canexplain itbythefbl lowingtheorem.
F

Theorem

Givenam×nmatrixA.Thenwehave

1

(A)r,7)=(Jr, tA7)

fbr%ER"andyERm.

Befbregivingprooffbrthetheorem, remarkthatA%ERmand

thattA7ERn
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(2)Whywedoneedthetranspositionofmatrices？

遥F

Proof I

LHS=臣三豊土思う）

=旧剛
=旧州-“

■
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2dimensional linearsubspacesandaproblem
→

Given3､bER"andasSumethat

→

3116

Wedefinethe2-dimensional l inearsubspaceVgeneratedby3and
→

bbv
→

V:={s13+s2bi s1,s2ER}

’’ Problem

GivenEER'IThenconsidertheproblemtofind"EVsatisfying

（＃） ， '5－殉' '2≦' '5一ザ| |2 (7EV)

Namelytofind"EVminimizing

lに－V| |2 (ザEv)
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(1)Solutiontotheproblem

Thefirststepofthesolution isgiven inthefOllowingtheorem.
r

|Theorem

|fZaEVsatisfiesthecondition,

F)れ。八_Q-旦医v）（＃＃） （で－殉, )＝0 （

ペ一旬
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| |"－ザ| |2=0 /.e 7=vb
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(2)Solutiontotheproblem

Nowwetryl
n×2matrix

withAby

wetrytofindthgvectorVbEVsatisfying(##)byusinga
matrixA=(3b)and itstranpositiontA",7areeXpreSsed

~

so苞ずも。、eV

Thenthecon

sxや t,忌 eV

Moreoverthecondition isequival lentto

:)）， {(:）瞳ハ (爵） （ ER2)-tAE,
～
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f,GIPｰ

雫f竺些（鼠'な)ﾐｰ式重さγ&G(IL"

(3)Solutiontotheproblem

(:） ER2 isarbitrary! thecondition isequival lenttoSince

（閉）tAA =tAE

ThematrixtAAisoftype2×2.Moreoverwewil l findthattAAis
→

regularundertheconditionthat311hAccordinglywehave

Fb=(tAA)-'AE
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I ITheGramMarix
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