
LinearityofFAy

｢LinearityofFA
FAsatisfiesthefbl lowingbasicpropeltiescal ledLinearity.

｡(i)FA(%+7)=FA(%)+FA(7)

｡(ii)FA(入晃)=rA(%)

｡(iii)FA(入又十"ｱ)=AFA(%)+"FA(7)

Thesethreepropetiesare identical tothefbl lowing.

e(i)A(>r+7)=A%+Ay

｡(ii)A(入叉)=MA%)

｡(iii)A(入ﾇ＋"ｱ)=MA%)+"(Ay)

Moreoverremarkthat(iii)canbeeasi lyderivedfrom(i)and(ii)

FA ’

A(入叉十"ｱ)=A(入ﾇ)+A("7)=MA%)+"(A7)
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ProoffOr(ii)

Iか噌一'“。LHs=A

＝入(x,3,)+…+A(><n3n)=Mx,3,+…+xn3n)=RHs
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Corollary
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Corollary "

LetAbeam×nmatrix,Xi,…,"E"Thenwehave■ → →

o(i)A(xi+･…+xi)=Ajh+…+A"

o(ii)A(c,)h+･ ･ ･+印苅)=c,(AX,)+. . .+Q(A")
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A><2

Associativity (1)

ThankstotheLinearity,wecanprovethefbl lowingtheorem.

aboutAssociativity.
F

Theorem:Associativity "｡ー…‘…
Givenam×nmatrixAandan×fmatrixX.Thenwehavefbr

tyeorem： I

EER2

|nfact,

(AX)5=A(XE)
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Multiplication:Matrix×Matrix

r

Multiplication:Matrix×Matrix

Takeanothermatrixoftypen×《

× I

し、 v､0－－ 。、-.( 1Q､い､へS_
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r"ccg/､又-A=oqI I 「
ｘcm', ><=(q',"--di', jL]

LinearMapdefinedbyA

’ ’LinearMapdefinedbyA

Wecandefineamap

FA:Rn－→Rm

叉－AX=xl3,+･ ･ ､+xna,
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Multiplicationofmatricesexpressedbyrowl
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Multiplicationofmatricesexpressedbyrows

｢|ncaseAisarowvecto Ir

Forandim. rowvectora=(a,…an)andan×2matrix

Clx=(殉…殉)=

wehave

aX=(aXi…a殉）

=31X1+･ ･ ･+anXn
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(2)Associativity

－， (AI3)QAI3 し､へ×1 CRxt
r

Theorem:Associativity ’ いγ℃

Givenam×nmatrixA, an×ィmatrixBanda2×tmatrixC.

Then ■ 由

(AB)C=A(BC)
i3C v} x亡

(proof)
合 v,,、>ぐハ

LHs=((AB)Ei... (AB)Et)
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Multiplicationofmatricesexpressedbyrows
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Multiplicationofmatricesexpressedbyrows

｢Multiplicationofmatrices 1

|かⅧ…” ､随 ×=(気
I葉1AX=

Form×nmatrixA=

乏具〕ｰーー

|nfact

/a,忌 a,Xi, /a,X,

IAX= =la/X

〆 la,">d .… amxi/ lamx/
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SpecialMatrices

10m,"ZeroMatrix

にl
WLX、へ

0m,n=(0…0)=
re(人jE

c・ししへ－，
iscalledthezeromatrix. ltsatisfiestheidentity

’
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0m,nX=0m,2, YOm,n=0k,"

fbran×2matrixXandak×〃7matrixY.
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StandardUnitVectors

I IStandardUnitVectors

InR3,wehave
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StandardUnitVectors

I
1

StandardUnitVectors

|n(R3)*,wehave

el=(1 0 0) , e2=(0 1 0) ' e3=(0 0 1)

alsocal ledthestandardunitvectors.
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SpecialMatrices2

ノn ldentityMatrix

x､へ （,､､cL1/､パフ､

/n=(gi
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iscal ledtheldentityMatrix. ltenjoy

X/n=X, /nY=Y

fbram×nmatrixXandan×イmatrixY

■■
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SpecialMatrices2

Wehavetheidentity

（又i…弓 . . J3,)9=0-i+･-+1･3+･ ･ ･+0xi,=3

This leadSusto

x/n=(Jri . . .")(g｣…弓)=(殉…玲)=x

Ontheotherhandwehave, fbryER", theidentity

y=y'ei+…+j/"副=/ny

Thuswegetthe identity

/nY=(/nyi . . . /n")=(7, . . .")=Y
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RegularityofMatrices,Uniquenessoflnverse0

I IRegularityofMatriceS

A〃×nmatrixAiscal ledregular ifthereexistsanothern×n

matrixXsatisfying

AX=XA=/n

|nthissituationXiscal ledtheinverSeofA.

o(i) (Uniquenessoftheinverse)Assume

AX=XA=/n, AY=YA=/n

ThenX=Y、 |nfact, fromAX=/nmultipl iedbyYfromthe
leftfbl lowS

⑦Y(AX)=Y7"

②Ontheotherhand,Y(AX)=(YA)X=/nX=
AccordinglyX=Y.
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ElementaryMatriceo (1)
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(1)ElementaryMatrices

『

’TbexchangetworowSandtwocolumns

僻)訓…'一⑤S13=

satisfies

（拙) '郷:-'‘‘，S13

Whatdowehavefbr

I糊-‘…'一③，S23=
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(1)ElementaryMatrices

F

Tbexchangetworowsandtwocolumns ’
S12'S13,S23areregular

Forexample

鱈)-⑤-‘S13S13=S13

S13 is r､｣匙』γ､一(し､＝

(s!3)-(=S13
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(2)ElementaryMatrices
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R2,(A)=
→→→

ee2e3

satisfies
AG!十ぜこ

③-{";‘）
→ →→

, (365)R2'(A)=(3+AbbE)R2,0)
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satisfies

③-I"ij
→ →

, (365)/b,u)=(3+入ごbご）R3,Q)

入x十(八塁_(3十…凶 q_AAQ_4 、ID-r(A-L3卜式．
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(2)ElementaryMatrices
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『Tbadd入×ithrowtojthrow －－－ l 、′
3×3matricesa/(入) (/≠j)areal l regulaK

Forexamplewehave

R12(MRi2(")=R12｡+"), Ri2(0)=/3

ThuSweget

R12(A)R12(－入)=R12(－入)Ri2(A)=R12(0)=&

R(L[A) i、…(｣～ (R､い] '=R,､(-A ）
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ElementaryMatrices (3)

ujQ_2/L

I
可

Tbmultiplyjthrowby入≠0

“ぃ峠幟）
satisfies

oい'(i)-(i)

(蚤）＝(司入壷司)＝

→ →

(565)Q2(A)=(ヨ入bE）
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