3-C.
Addition ond scalor multiplication of matrices.

338 Definitiov\.
Metrix addition {s the sum of W0 pmatrices of the
SaMe gize , obfained M!oll'ns the OOMspmdl'f\& entries in e
modeices .
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336 The wotrix of the sum of lineor mogs.
Suppost S.Te LIV,W) . Then M(S+T) = MY+ ML

337  Definition
Scaler multiplimtion of o matrix is the product of & scalor
ond oL moitvix , obtwined by muiiplying each ent(y in the
matrix by the s@lar
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333 Tie motrix of o scala’ tiwes o lineor map.
Suppese AEF oad Te £(ViW) , Then MAT) AMT)

340 dmE™ =mn

Let m ond n be positive n‘v\teaers et EM™M s e set
of all mxn modries with entries in IF. Then olim f™"=mn.
Proof'.

F™ s o vector space with respect to operotions of
matrix adolition anol scaler multiplication of & matrix
Now oAmF™* =mn  becna
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N madrices
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s o bosic of F*" 50 dim f™=m-n.

Metrix  multiplica tion

Let V.., Un be o bosis of V end wi,.., W be o bests of W.
Also let ! be o vector space ond m,..,up is a bawses d‘ W.
et T:U=V ond S:\U>W be [mear mos.



We will show * MESTY= M(S)MIT).
Suppose M(S)= A and M(D)=C. For each kol,...,p wWe hoawe
(ST)ue = S (2, Crkh)

Vet

2 V%Cf- k\’r
: %Cv-k(%Aj.qu}
e f’ﬁ (é;. A(‘.r C"nk) V\\l\
MEST) i the mep
matelc  With entvﬂ in row i, column k.

Dj.k-‘- i\/'\i" Crw .

3.4 Def(ni‘t:on
Let A be an mm matrix ontk ( be on pxp matrix.
Then AC s an mxp Matrix Wtfkelr(.ru row L oolumn K,
(AC)jk= 7 AjrCr
(% other words,
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34 Exomple

[l 3.“6 5 45]=l'(0 a4
3 % 31 0-t Yo (9 (L X



3.43

345
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The motrix of the product of linewr maps,
[ Te L) ond Se LU, W) dhen

M T MS) M(T)

Let A be n mxn moirix.

Am e /\(k AI'\
A!*-- Mk "A,;'\
m Ank "Amn

Then 'L\b = (Aja -- AJM)

Ak [Auk
An.k
Exumple.
Lot A=[8 % S| Ten Aa,-=01 7]
A T A.2° |4
&
Bxomple

let A=(3 4) cwol C=(b)
AL(su)(b) 26) 26 %

AC).f2% (ACh =20 JAC), =26

Ev\f/u of modrk product, equok row times columa,
Supdose. A 15 on mxin modtnx ond C.is o D Mmotrix.
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Tl‘\C’\ (A C)JtK:' AJ" : C'/K-

Proot * (AC {;ﬁ(‘m.\ = Ata l [c.... C'WU
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350  Eomple
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3.52  Linear combination af columns,
Suppost A 15 Gn mxa mMotrix ontd C l:.
modrix. !
Thenn ar=C At 1 -4 Ch A4,

\ (s an nx{
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Prodt:
CiA-p Y tGaA. n=Ch (Al.\

1 Ch(A'M)
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3D lnyert: l)ilitﬂ omek [somorphic et Spaces -
lavertible linemy mops.
3.53  Definttion
A linewr mop Te L(V,W) is colled invertible f{‘ there exists
0 lineor map SEL (W) st. ST=Ju ond TS [w, wher

Iv ond Tw arg u'denfﬁd MePs N V ond V\) respec tive-

lolentitu mows™



.
I,: VoV VW veetor  spaces
Vil

Lvy(v)y* V
Lw: w=w
Lw (w)* W T‘V?V\/
L W=V
S 8T UV
[v‘\/»\l
T s tavertible with twerse S, then €T=1. ond Ts: Lw.
TS:-1Iw
S: WV
T:v=n
S TS WaW
(Tw:W-=W)

331 |nverse i WAlque,
An invertible [inesr map hos O th"ih{, inverse.,

Proot:
Swppoe  Te LV.W) & twertible , ondk let Sond S b
invere. of 7.
Then S:=Slw becowse S (s« oA e of T
=dIS)
:(S(,)? becanser £is an  Nverke JJ(T
18
=3

858 V\}md\ mel\y ‘t‘m inver2, of Ta e
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